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NMPEAQNCIIOBME

LHopozaue yyeHuku! Bbl Ha4uHaeme
usyyamb HO8bIU pa3desnn eeomempuu,
KOmopbIli Ha3bleaemcsi cmepeomMempusi.
Cmepeomempusi usydaem ceoticmea 2e0-
Mempu4ecKkux ¢huayp 8 rpocmpaHcmee.
B 10 knacce 8bl no3HakoMumech ¢ akcuo-
Mamu cmepeoMempuu u ux criedcmeusimu,
C naparsnesibHoCmb U nepreHOUKYsap-
HOCMbIO MPSMbIX U rsiockocmedl 8 rnpo-
cmpaHcmee.

lTpedcmasrneHHbIl meopemu4vyecKul
Mamepuar U3/I0XeH MakcumarsbHO po-
cmbIM U OocmyrHbIM 5i3bIKoM. Bce 06bsic-
HeHusi daromcsi Ha npPoCMbIX XU3HEHHbIX
npumepax. Boripochkl noce kaxool memebl,
npumepsb! u 3adaqyu Ha dokazamesibCcmeo,
8bl4UCIEHUE U [TOCMPOEHUE HarpaeneHbl
Ha rpobyxd0eHue y ac MEOPHECKO20 MbIU-
JIeHusi, oHU criocobcmeytom yenybrneHuro
U 3aKpenneHur nosy4YeHHbIX 3HaHudl.
YuebHUK omnu4yaemcs opuauHasibHbIM
ousaliHOM U Haalsi0HbIM U3/10)KeHUeM ma-
mepuana ypoka. [lpedcmaerneHHbIe 8 HEM
CXeMbl U PUCYHKU criyxam Onsi fy4uweao
yCBOEHUS Mamepuarna ypokKa.

U3yyeHHbIe 2e0MempuYecKUe MOHAMUS
u ceolicmea pa3oebiom 8 8ac yMeHUe rpu-
MEHSIMb MOJSTyYEeHHbIe 3HaHUS Ha rpaxkmuke
U pewamsb C UX MOMOWbIO XXU3HEHHbIE 3a-
Oayu. Bl camu cmoxeme ybedumbcs, 4mo
rorly4eHHble 3HaHUs1 U HasbIKu 1o cmepe-
omempuu Heobxodumbi 8 bbimy, a makxe
8 rnpogeccuoHanbHolU desmernbHocmMu
MHO2UX crieyuanucmos — apxumeKmopos,
cmpoumenel, dusalHepos, mokapeu u
opyaux.

Bce mamepuaribi OaHbl 110 251agam, Ko-
mopble pasdernieHbl Ha membl. [lpu usy4ye-
Huu meopuu obpamume ocoboe 8HUMaHUe
Ha mekcm, 8bI0eNIeHHbIU XUPHLIM WpUg-
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moMm — 3mo camMble 8axkHble orpedesneHus
u ceoticmea. UIx Hy>XHO rnoHuUmMams, 3ario-
MUHamb U NPUMEeHSIMb MpuU peweHuU 3adad.
B yuyebHuke bl makxe Halldéme rpumepsbl
peweHus 3adad.

Boripocbl 8 KoHUe Kaxdol meMbl Ha-
rpaesneHbl Ha mo, Ymobbkl MOMOYb 8aM Mpo-
8epuUMmb, HACKOJIbKO XOPOWO yCBOEH Mame-
puarn, u noemopumse e20. B KoHUe Kaxd020
pa3sderna 0aromcsi KOHMPOIIbHbIE 80MPOCHI U
mecmosble 3a0aHusi, C MTOMOW,bH KOMOPbIX
MOXHO Mpo8epuMb, HaCKO/IbKO XOPOWO
8bl MOHANU memy. Borpock! u 3adaHus 8
y4ebHUKe UMerom mpu ypPO8HS CII0XKHOCMU.
Bornipocbl 8 KOHUE meMbl U HEKOmMopble U3
MOMEYEHHbIX KPY)XKoM (°) 3aday umerom Ha-
YaribHbIU ypPOBEHb CITIOXHOCMU U S8/1510MCS
rnoGaomosumersibHbIMU YpPaxxHeHUsIMU 01151
mex, Kmo He ygepeH 8 00Ccmamo4YHOM y/C80-
€HUU meopemu4yeckoeo Mamepuasna. 3a-
OaHusi cpedHeli CrIoXKHOCMU HE OMMEYEHbI
Kakumu-rubo 3Hakamu. Hayyuswuce ux pe-
wamb, ybedumechb 8 mom, 4mo yceousiu ma-
mepuars Ha 00Cmamo4YHOM yposHe. 3adaHusi
108bIWEHHOU CITOXHOCMU MOMEY€eHb! 36€3-
ooukou (*). He nepexusaume, ecnu He
cMoOXeme cpasy ux pewumsb, HO 6ydbme
mepnenuebl u Hacmouiyugbl. Padocmb om
peweHus crioxHou 3adaqu cmaHem 0715l eac
Haegpadod.

BaxxHbiM pe3yribmamom 0by4eHus1 moy-
HbIM HaykaM, 0CO6eHHO 2eomempuu, s161si-
emcs npuobpemeHue coomeemcmesyuiux
KomriemeHyut — obpa3oeaHusi, 0CHO8aHHO-
20 Ha 3HaHUusIX U YMEHUSIX, MO38OMSIOULUX
ycrnewHo delicmeogsamb 8 XU3HU. 3adadyu
U yrnpaxHeHusi, npedcmasrieHHble 8 y4yeb-
HUKe, HaripasreHbl Ha docmuxeHue amou
uersnu.

Aemopui
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PEKOMEHOAUWU 10 PABOTE C YYEBHUKOM

Umobb! ycrnewHo ulydamb cmepeoMempuro 1o y4ebHUKY, Mbl PEKOMEHOyeM rnpu-
oepxxueambCs criedyrouwux npasus:

* HaYHUMe u3y4yeHue Kaxx0020 NMpocmpaHcmeeHHo20 obbekma ¢ co30aHusi €20 Mo-
dernu u u3y4yeHusi Ha eé ocHoge e2o ceolicms;

* yOennume ocoboe 8HUMaHUe U30b6paxeHur npPocmpaHcmMeeHHbIX 06bEKMO8 8
mempadu;

* cOCPedomoYbMech Ha PEWeHUU XXU3HEHHbIX MPUMEPO8, 835IMbIX U3 108CeOHEe8HOU
JKU3HU, obpamume ocoboe 8HUMaHuUe Ha (hOpMUPOBaHUE KUBHEHHbIX HAaBbIKOS8;

* rlocmerneHHo repexodume om 3adady ¢ KapmuHKaMu K 3a0adam C MeKCmom;

* cmapalimech Ha ypoKe paccMampueamsb pasfiuyHbie npedmemsl 6bima Kkak Mooesiu
rpocmpaHcmMeeHHO20 merna, pewatime bosnbwe 3aday, c8s3aHHbIX C U3yHEHUEM UX
cmepeoMempu4eCcKUX ceolicms;

» cocpedomoybmecsk borblie Ha CyuHOCMU mes U Ux rnpuMeHeHuU, 4em Ha 0oKa3sa-
mernibcmee ux ceolcme U ¢hopMyii.

UCI10JIb3YEMBbIE B YHYEBHUKE CUMBOIJIbl U UX TOJIKOBAHUE:

2@

— onpeperneHve — MpaKTUYecKne ynpaxHeHus
% reoMeTpUYEeCcKoro NoHATUS
— chopMynupoBka Teopembl — reoMeTpuyeckoe uccregoBaHne

- CbOpMyJ'II/IpOBKa aKCNOMbI — UCTOpPUYECKHNE CBeAEHNA

— BOMNPOCHI No Teme — reoMeTpun4ecKkme royioBoJIOMKu

— aKTUBU3NPYyKOLLUME YNpaXHEHUA - MyJ'IbTVIMeD,I/IVIHbIe NPUIoOXeHnd

N
D® €0

— NMpuMep pelleHnd 3agadmn — QINEKTPOHHbIE peCypcChbl
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CI/ICTEMATI/ILIECKOE I'IOBTOPEHI/IE
NMMTAHUMETPUNA

B pe3synkTarte usy4yeHusi [aHHOM MaBbl Bbl 3aKpenuTe Te 3HaHUA U
yMeHuUs1, KoTopble Bbl chopMupoBanu B 7-9 knaccax npyu nsy4eHumn
nJaHMMETPUMU, a TakKxe:

NO3HaKOMUTECH C JTOTNMYECKUM (aKCI/IOMaTI/I‘-IeCKVIM) MEeTOOOM reoMeTpumn;,
y3HaeTe CUCTeMy akCUOM, MNOJTOXKeHHYK B OCHOBY MiaHUMETPUN;

NO3HaKOMNUTECb C y‘-léHbIMVI, BHeECWMMN BGONbLION BKMag B CTaHOBIEHME
reomMmeTpun Kak CaMOCTOATENbHOM HayKu;

nony4ywe n3y4ynte NCTopumro recoMeTpun;

NO3HAKOMUTECL CO CreayLlUMM MeETOAAMU PELLUEHUS reOMeTPUYeCcKnX
3agay: aHanUTUYeCcKUM, CUHTETUYECKUM, anrebpanyecknm, BEKTOPHbIM,
KOOpAWHAaTHBLIM, a TakXe MeTOoAOM [oKa3aTenbCTB OT obOpaTHOro,
reoMeTpu4eckoro npeobpasoBaHnst U METOAOM BbIYUCIIEHUS NOLLAAN;

Ha OCHOBE BblLLENEPEHYNCIIEHHBIX METOOOB Bbl CMOXETE pellaTb 3aaayn no
nnaHMMeTpPpun.



NOM4YECKAA CTPYKTYPA TEOMETPUU

QOCHOBIJI reomMeTpumm

ObI/IN M3BECTHbI ermn-
TAHAM B Hayajle 3-r0 TbiCA-
YeneTua 40 Halwewn 3pbl. OHW
aKTUBHO MCMO/Ib30BaN 3TU
3HaHWSA BO BpeMeHa CTpou-
TeNbCTBa NMpaMua. Mo mHe-
HUIO YYEHBIX, peBHeeruneT-
CKMe MHXEHEepPbI 3HaNN, YTO
BEPEBKA, NPMBA3aHHANA K
TPEM KOMbAM, Pa3ZeeHHbIM
12 paBHOYAANEHHBIMW Y3N1a-
MK (C COOTHOLIEHMEM CTO-
POH 3:4:5), 06pa3yeT NnpaMomn
yron. OHM TakXe MCNob30-
Ba/IM reoMeTpuyeckmne 3Ha-
HNUA, 4TOObI ONMpeAennTb
naoulazb HUAbCKOW paBHK-
Hbl 4151 NOCAAKM CEIbCKOXO-
3AUCTBEHHbIX KYABTYP.

[eomeTpusa — Hayka, ndyyarLas npoCTPaHCTBEHHYIO
POpPMY 1 KOMMYECTBEHHbIE XapaKTEPUCTUKN NpeaMeToB
peanbHOro mupa. [lpyrme cBoucCTBa BeLlen MU3y4varoT-
csa apyrmmu Haykamu. Ecnn npu nsyyeHun npegmeta
NpPUHMMaTb BO BHUMaHWE TONbKO ero NpoCTpaHCTBEH-
HYyt0 OopMy 1 pasmMepbl, TO Mbl NONYYMM abCTPaKTHbIN
0ObEKT — 2eoMempuyecKyto chuaypy.

«leomeTpusi» B nepesBofe C rpe4eckoro — «3emneme-
pue». leomeTpus, ndyyaemas B LLKOME, HOCUT Ha3BaHUe
€8K/1u0080OU B YeCTb peBHerpeyeckoro y4éHoro Esknu-
Aa. NeomeTpus COCTOUT U3 ABYX YacTen: rniaHumempuu
u cmepeomempuu. NnaHumempusi n3y4aeT CBOMCTBA
reoMeTpu4ecknx ouryp Ha nrocKoCTU, CmepeomMempusi — B
npocTtpaHcTee (puc. 1).

Ansa Toro 4tobbl OTNNYaTL reoMeTpudeckne urypbl
Apyr oT Apyra, OonucbiBalOTCS MX CBOMCTBA, UM OAETCSH
ornpedernieHue. Ho HEBO3MOXHO OonpefenuTb Bce reome-
Tpuyeckue urypbl. Mbl BbIHYXXOEHbI NPUHATH NEPBbIE
HeCKOornbKo 13 HUX 6e3 onpegeneHnd. Mbl BocnpyHumMaem
NX Kak Heonucyemble, arieMeHmapHbie (OCHO8HbIE) 2e0-
mempu4yeckue huzypbi.

Jlornyeckoe NoCTpoeHne reoMeTpumn OCYLLIECTBASIOT B
crneayoLem nopsake:

1. TMpvHMUMaOTCHA OCHOBHbIE (HavarbHbIE) reoMeTpu-
Yyeckue urypbl 6e3 onpegeneHus.

2. [lpuHMMmaloTCs CBOMCTBA AaHHbIX huryp 6e3 go-
KasaTenbCTB.

3. OnpepensaoT gpyrve reometTpuyeckme purypbl He-
pe3 OCHOBHbIE OUrypbl 1 NX CBONCTBA. 3aTeEM [OKa3bIBalOT
CBOWNCTBA HOBbIX OUIYp U YTBEPXKOEHUN, UX UCTUHHOCTb
yCTaHaBMNMBaOT MO OTHOLUEHMUIO K YXKe onpeneriéHHbIM
OCHOBHbIM MOHSATUSAM.

Takon MeTof NOCTPOEHUs B reOMeTpun Ha3sblBaeTcs
akcuomamu4yeckum rnocmpoeHuem. CBONCTBa quryp,
npuHaTble 6e3 AoKa3aTenbCTB, Ha3bIBaOTCA aKkcuoMamu.

B nnaHumeTpuun, KOTOpPY Mbl U3y4anu o cux nop,
OCHOBHbIMW F€OMETPUYECKMMN Urypamm Obinv Touka,
npsMasa M NNOCKOCTb. ATN hurypbl Mbl NpuHAnn 6e3
onpegeneHns. Ho TeM He MeHee Mbl Janu onpeaenexHne
oTpeska, ny4va, TpeyroribHMKa 1 gpyrux reoMeTpuyeckmnx
duryp. CneaytoLine cBorcTBa (YTBEPXKOEHNS) Mbl TaKKe
NPUHSASN B Ka4eCTBE akCUOM:

|. Fpynna akcuom nNpuHaaneXxXHoCTu:

1.1. Jliobasa npsmasa nUHMSA Ha NAIOCKOCTU UMeeT
TOYKM, NMpUHagnexawme 3Ton NPsiMON, U TOYKWU, HE
npuHagnexawime emn.
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1.2. Yepes nodble ABE TOYKM MPOXOAUT TOMNbKO
ofHa npsimas.

Il. Fpynna akcuom nopsiaka:

2.1. V13 ntoBbIx TPEX pasrmyHbIX TOMEK NPSAMOK
TONbKO OfHAa NEXUT Mexay ABYyMS ApYrMMu.

2.2. Jllobasa npamasa genuTt NNockoCTb Ha ABe
yacTu, ABe NOonynrocKOCTH.

lll. ’pynna akcMmom namepeHus:

3.1. Jliobon oTpesok nmeeT onpeaenéHHyo
ANuHy 6onblue Hyns. [InvHa oTpeska paBHa CyMme
ANVIH YacTen, Ha KOTopble OH MOXET ObITb pa3aenéx
NPON3BOSIbHON TOYKOW.

3.2. Jliobon yron nmeet onpenenéHHyro
rpagycHyto mepy 6onblie Hynsa. MpagycHas mepa
pa3BépHyToro yrna pasHa 180°. pagycHas
Mepa yrna paBHa CyMMme rpagyCHblX Mep YrroB,
Ha KOTopble OH pasbuBaetcs nNObIM fy4yoMm,
NpOXo4ALMM MEXOY €ro CTOPOHaMM.

IV. N'pynna akcuom paBeHCTBaA:

4.1. Ha niobom nyye OT ero Ha4anbHOW TOYKM
MOXHO OTNOXWUTb €ANHCTBEHHbIN aHanormyHbIN
OTPE30K, paBHbIN JAHHOMY.

4.2. Ot nwboro nyya B onpenenéHHyto
NOMYNOCKOCTb MOXHO OTNOXUTb €QUHCTBEHHbIN
yron, paBHbl J@HHOMY, HE Pa3BEPHYTOMY YrIy.

4.3. Ona nwoboro TpeyronbHUKa CyllecTByeT
€OWHCTBEHHbIN paBHbIN eMy TpeyrofibHUK B
3a[laHHOM PacrnoriOXXeHUMN OTHOCUTENBHO JAHHOTO
nyva.

V. Akcuoma napannenbHOCTH:

5.1. Ha nnockoCcTu Yepes TOUKy, He nexallyro
Ha JaHHOW NPSIMOWN, MOXXHO NPOBECTU TONbKO OOHY
NpsMyto, napannenbHyo JaHHON.

[lokasaTtenbLCTBO — yCTaHOBNEHUE MpaBuUib-
HOCTU ymeepxxOeHUss C MOMOLLUbI NOrMYECKUX
pasmMblWeHnin. YTBep)XaeHne, OCHOBaHHOE Ha
AokasatenbcTBe, HasbiBaloT meopemou. OBbl4HO
TeopeMa COCTOUT U3 ycrio8usi N 3akrodeHus. B
NepBOM YacTu TeopeMbl, B YCNOBUU, OOBSCHSIOT,
YTO gaHO. A BO BTOPOW YacTu, B 3aKITHOMEHUN, U3-
nararoT TO, YTO HY>KHO [oKa3aTb.

[lokasaTb Teopemy — UCnosib3oBaThb €€ YCNoBUs
N, ONMpPasiCb Ha MPUHATbIE U AOKa3aHHble paHee
CBOWCTBA, NP MOMOLLIM JTOrMYECKOro paccyxaeHuns
NPUBECTM K NPaBUSIbHOCTU NPEASIOXKEHUS, CHOPMY-
NMPOBAHHOIO B 3aKMHOYEHNN. Y TOYHEHME YCIOBUSA U

e

@ |_eovv|eTp|/|ﬂ — BaXHbIN

paszen MaTeMaTUKAN.
E€ BO3HWKHOBEHME YXOAUT
BryDOb ThbiCAYENeTU 1 CBA-
33aHO Mpex/e BCero C passu-
Tnem peMécen, KyabTyphl,
MCKYCCTB, C TPYAOBOWN Aeq-
TEbHOCTbBIO YENOBEKA U Ha-
bntogeHrem 3a OKpyxatoum
Mupom. Ob 3ToM cBMAETENb-
CTBYIOT M Ha3BaHWs reome-
Tpuyecknx duryp. Hanpu-
Mep, Ha3BaHue GUTrypbl
«Tpaneumns» NponNCXoaAnT OT
rpevyeckoro CcnoBa
«trapezion» — «CTOMNK», OT
KOTOPOro NPOU3O0LLN Takxe
C/I0BO «Tpanesa» u Apyrue
pPOACTBeHHbIe cnoBa. OT rpe-
4eckoro «konus» — «COCHO-
Baf WMWKa» NPOM30OWNO
Ha3BaHMWeE «KOHYC».

9
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EBknua
(356-300 rr. o H.3.)

9 O,ZI,HI/H\/I M3 CaMblIX

M3BECTHbIX YYEHDIX,
M3y4aBLWMX FEOMETPUIO,
O6bin EBkana. VimeHHO B
ero 4yecCTb Ha3BaHa Kaac-
CMYyeckasa BeTBb STOM Ha-
YKM — «eBKANA0Ba reome-
Tpua». CaM xe OH A0Ka3an
465 TeopeM. [loka 3ToT
PEKOPA, HMKEM He MoBUT.
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3aKno4YEeHNSA TEOPEMbI Pa3bsACHSET €€, obneryaer
€€ NoHMMaHue 1 4oKasaTenbCTBO.

[peBHerpevyecknin y4éHoin [1ramoH oTMeTun
B reoMeTpun yamBUTESIbHYH 3aKOHOMEPHOCTb:
N3 paHee M3YyYEeHHbIX U OKa3aHHbIX CBOWCTB,
norMyeckn pasmbiwnga n o6aymbiBas, MOXHO
NONyYnTb HOBbIE CBOWCTBA. Mcnonb3ysi 9T BO3-
MOXXHOCTW, OCTalbHble CBOMCTBA (DOPMYSIMPYIOTCA
B BUAEe TeopeM, KOTopble MOXHO AoKasaTtb C Mno-
MOLLbIO FTOMMYECKNX PasMbILUIEHNA, aKCUOM, a
TaKkke CBOWCTB, UCTUHHOCTb KOTOPLIX y>Xe Obina
AoKasaHa.

B npouecce paccyxgeHun 3anpeliaeTcs uc-
Nonb30BaTb HE4OKa3aHHbIE CBOMCTBA, Aaxe eCnu
WX NPaBUNbHOCTb OYEeBUAHA.

Tak, ecnu paccmaTtpuBaTb reOMeETPUI0 Kak
eOMHOE 30aHne, OCHOBHbIE (MCXOOHbIE) NOHATUSA
N aKCMOMbI COCTaBNAIT ero yHaameHT. «Knpnum-
4Ky, YIIOXKEHHbIE MNOBEPX 3TOrO (PyHAAMEHTA, — 3TO
HOBble MOHATUS U CBOMWCTBA, ONpeaenéHHble U
AOKa3aHHble B BUae Teopem.

[peBHerpeveckne y4éHole BHeCnn 60nbLLIO
BKNag B popMrMpoBaHue reoMeTpun B KayecTBe
camocToaTenbHOM Haykn. Hanpumep, unnokpam
Aan onvcaHune nepBbIX reOMETPUYECKNX MOHATUN.
Haunbonbwunin Bknag B aTon obnactn npuHaa-
NEeXUT BENUKOMY OpeBHErpeyeckomy y4yeHomy
EBknngy (356-300 rr. fo H. 3.). Ero ocHoBHOM TPy,
«Havana» BkntovaeT B cebst BONpOCHI NriaHume-
TpUKU, CTEPEOMETPUN U TEOPUN BEPOSTHOCTEN,
a Takxke anemMeHTbl anredbpbl, OCHOBbI TEOPUN
OTHOLLEHUIN, cnocobbl BbIYMCIEHMSA NNoWwanen un
00BHLEMOB 1 arieMeHTbl Teopumn Npeaenos. EBknva
B «Havanax» cobpan Bce OOCTUXEHUS OpEBHE-
rpeyvyeckmx MaTeMaTMKoB TOro BpeMeHu 1 co3aan
OCHOBY AN5 farbHENLEro pa3BnuTna MateMaTuku.

«Hayana» cocTodat n3 13 kHUr 1 npeacTaBnAwoT
cobon nepepaboTaHHble TpyAbl APEBHErPEYECKNX
y4éHbix V-IV BB. g0 H. 3. [lepBas kHura cogep-
XuUT 23 onpeperneHus, 5 nocTynatoB 1 9 akcMomMm.
B kHure gaHbl npaBunbHbIE onpegeneHns npsmo-
yronibHVKa, KBagpata u OKPYXHOCTUW. [ns TOYKn
U NpsAMoON NpuBeAeHbl creaylwune onpegerne-
HUA: «ToYka — 9TO TO, YTO HE UMEET YacTen»,
«JIMHUA — 310 AnnHa 6e3 LWMPUHbBIY.

B «Havanax» npuBeaeHbl 9 akcnom — yTBepx-
OEHUN, NPUHATBIX 0e3 gokasaTenbCTB. Takxke
npuBeneHbl crneaywuwme 5 maremaTuyeckmx
YMO3aKIo4eHu (NocTynaTtoB), NO3BONSOLWMX
OCYLLECTBIATb reOMETPUYECKME NMOCTPOEHUS:



l. Hepes nobble aBe TOYKM MOXHO NPOBECTU
TOSbKO OZIHY NPSIMYIO.

Il. OTpe3ok NpssiMON MOXHO 6eCKOHEYHO
NpoAomKaThb.

lHl. N3 noBon TOYKNM MOXHO MOCTPOUTb
OKPY>XHOCTb NPOWU3BOSIbLHOrO paauyca.

IV. Bce npsamble yrnbl paBHbl Mexay coboMn.

V. Ecnu gBe npsamble, nexawme B O4HOMN
NAOCKOCTK, NepeceKkarnTcsa TPeETbEN N 06pasyoT
BHYTPEHHWE YIMbl, CyMMa KOTOPbIX MEHbLLE
ABYX MPSAMbIX YINOB, TO NPU MPOAOITIKEHUN
BbILLEYNOMSHYTbIX MPSAMbIX OHW NEPECEKYTCA C y
TOW CTOPOHbI, F4e CymMMa YrnoB MeHbLUe OBYX L P (-.A_
NPsIMbIX YrOB. ‘\"

OTOT TpyA NONYYMNT OFTPOMHYHK cCnaBy W ' '
npusHaHue. B yacTtHocTu, noctynar V Bbi3Barn l
Gonblune Hay4dHble cnopbl. Ecrnn 0603HauUnTL ] Lo
BHYTpeHHue yrrbl B V noctynare a 1 3 (puc. 2), Owmap Xanam
anpsMble —a v b, To No fnoruke 3Toro NocTynara (1048-1131)
a + B < 180°, n npamble a n b nepecekaroTcs.

Kak BuauTte, NATbIN NOCTyNaT He MOXOX Ha
yeTblpe nNpeabliayLwmnx, onMCaHHbIX KpaTko U
SICHO. OTOT NocTynat 60ribLLUE NOXOX Ha TEOPEMY. @
MIMEHHO NO3TOMY HaLLOCh HEMASIO XXenaroLmx
AoKasaTb ero He Kak MoCTynart, a Kak Teopemy. a
[nsa nokasatenbCcTBa NocTynarta NosiBUIICS pag
He MeHee CUnbHbIX coobpaxeHun. Hanpumep,
akcuoma napannesibHblIX aHTANUNCKOTo B
mMatematuka SHa lnedgepa (1748—1819) apyunt /

TaK: Ha MMOCKOCTU U3 TOYKWU, PaCnosIOKEHHON
BHE MPSIMOWN, MOXHO MPOBECTU TONbKO OAHY
NPAMYLO, NapansenbHy 3TON NPSIMOWN.

3aHumMarnca aTmM BOMPOCOM U MaTeMaTuk,
noaT, acTpoHoM u cunocod Omap Xausm. B
CBOEM COYNHEHUN «OBBACHEHUA TPYAHOro B
3aKntoYeHnsIX IBKNMAa» OH KOCHyrcs 1 'V nocty- @
narta. lNbiITaack gokasatb noctynat EBknnaa kak D C
TeopeMy, Xanam paccMmoTper NPSMOYroSibHUK C
ABYMsI NPAMbIMW yriiamMun U paBHbIMU CTOPOHaMMU
B ocHoBaHuK. OH caenan BbIBOA: ecrniv ABa yrna
B H/WXXKHEM OCHOBaHWW NpAMble, TO U Yribl Npu
BEPXHEM OCHOBAHWW OOSTKHbI OblTb NPSIMbIMU B
(pnc.3). Xanam rosopuT: «[Be npsimble, nep- A
NeHOUKYNApHbIE OOHOW W TOW Xe NPSMOW, He
MOryT nepecedscs». [pu atom Omap Xanam
HaxoauTCsa B OAHOM LIare oT peLleHns Bornpoca
noctynarta. NtanesaHckuin matematuk x. Cak-
kepu (1667 — 1733), He 3HakombIn ¢ paboTamu
Omapa Xangama, 3aHumasicb V noctynatom,
Takke o6paTuncs K NpAMOYronbHUKY. JaHHbIN
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A

H. L. lobayeBckumn
(1792-1856)

@ B V' B. 4O H.3. NPOU30-

WEN pelnTeNbHbIV MOBO-

poT B pa3suTum reomeTpumn. OH
CBA3aH C umeHem Paneca u3
ropoza Munet. Kyneu, Panec B
cBoboaHOE BpeMs 3aHMManCs
MaTeMaTMKOM W CAenan Bean-
Yalilee OTKPbITME B UCTOPUM
MaTeMaTMKM: OH 0BHapyxmA,
4YTO MHOIrMe reoMmeTpuryeckue
3aKOHOMEPHOCTM MOXHO MOy -
4aTb He OMbITHbLIM MYTEM, a C
MOMOLLbIO paccyxaeHunsa (40-
Ka3aTe/bCTBa).
Monb3ysack 3Tum, GPanec go-
Kasan pag teopem. baaroaaps
ero OTKpbITHIO reomeTpua K Il ..
[0 H. 3. CTAHOBUTCHA HayKoW, B
KOTOpPOW MMeeTcsa Hebonblioe
YMCIO aKCMOM (NepBOHaYa lb-
HBIX MPeANON0OXEHMN), @ BCe
oCTanbHble GakTbl (Teopemsbl)
YyCTaHaBAMBAKOTCHA C MOMOLLbIO
AokasaTenscTs. 3a Panecom
6onbwow BKkNaZ B pa3BuTue
reomeTpuun BHecan Espgoxkc,
Esknuna, Apxmmes.

NPSIMOYTONbHUK BOLUEN B OCHOBY reOMeTpUn NoA
Ha3BaHueMm «[1psmoyronbHuK Xanama-Cakkepuy.

OTy npobnemy peLlumn BENUKUA PYCCKUA MaTe-
MaTtuk Hukonau WeaHosu4 Jlobayesckul, co3nas
HeeBKNNAOoBY reomeTpuio. JlobayeBckui Bnepsble
Aokasan, 4to V noctynart eBKNMOOBOW reoMeTpumn
He CBsi3aH C ApYyrMMn akcuomamu. Jta reomeTpus
MOTHOCTbIO OTNMYanachk OT eBkNMAoBoN. OgHaKo aTo
NPVBENO K JTOrMYECKNM NPOTUBOPEYMSAM, TaK Kak ABe
reoMeTpumn He MO CyLLIECTBOBAaTb OAHOBPEMEHHO.
Tem He meHee, JloBadeBckuin nony4van BCE HOBbIE
pesynbTaThl, KOTOPblE TaKKe HE UMENN NOrnMYeCcKmX
npoTnBopeynin. HoBasa reomeTpua n reomeTpus
EBKnnaa nonHocTb0 coBnaganu no nepsbiM YeTbl-
pEM akcnomam. ATy rpynny akCMoMm u Ux cneacTens
Ha3Banu abcosrromHol eeomempued.

OpHako HeeBknnaoBasi reomeTpusa (reomeTpus
JloBayeBcKoro) cepb€3HO OTNMYanacb OT reoMeTpum
Esknuaa. Hanpumep, B reometpun JlobavyeBCKOro
CyMMa BHYTPEHHUX YINOB TPEYrorbHNKa MOXET ObITb
MeHbLLUE TT, NOJO0OHbIX, HO HEPABHbLIX TPEYIONIbHUKOB
He CyLLEeCTBYET, MHOXXECTBO TOYEK, PaBHOYAANEHHbIX
OT JaHHOW NPSMOWN, ABMSOTCA HE NPAMOWN, a KpUBOW
NUHWEN N T.4.

bonbwon BkNnaa B co3gaHne HeeBKNMOOBOW
reoMeTpun BHECIIM BEHIepCKUM matemaTuk SHow
bousiu (1802—-1860) n Hemeukun matematuk Kaps
@pudpux laycc (1777-1855). Tarke GonbLlyto pa-
60Ty NO onNucaHWD HOBOW reoMeTpun npogenanu
NTanbAHCKMN mMaTemaTuk JyoxeHuo bernbmpamu
(1835-1900) n Hemeukun maTemaTuk bepHxapd
Puman (1826—1866).

AkcrnomaTuka, Havatast EBknngom, 6bina B Lenom
3aBepLLeHa paboTamu HemeLKoro matematuka Jasu-
Oa l'unsbepma (1862 — 1943) n pycckoro matemaTtmka
BeHuamuHa ®édoposuya KazaHa (1869 — 1953).

e
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? Bonpochbl n 3agaHusa no teme

-

. Umo ebI 3Haeme o Eskriude, KomophblIl orucas cucmemMy akcuoMm 2eomMmempuu?
2. Pacckaxxume o npoussedeHuu Eeknuda «Ha4yana.

. Umo makoe «onpedeneHue»? Kakue ¢popmbI NPUHUMaOMCs 3a OCHOBHbIE
(ucxoOHbIe) Ha nrnockocmu 6e3 orpedeneHusi?

. B 4ém pasHuya mexdy meopemoul U akcuomou?

. Mepeyucniume u 06bACHUME aKkcUOMbI NAaHUMempuu.

. Kak ycmpoeHa Hayka eeomempus?

. Umo makoe V nocmynam Eeknuda u nodyemy e2o rbimarnuckb 0oka3ams?

. Pacckaxkume 06 y4éHbIX, KOmopble rbimasnucb 0oka3ame riocmyrnam V, u
ux pabomax.

9. Kak Jlobayesckuli crnocobcmeosarn co30aHur HogoU eeomempuu?

10. Pacckaxume 06 y4yéHbix, co30asuwux HeesKknudosy seomempuro, u 06 ux
pabomax.

w

O N O O A

npaKTM‘-IeCKVIe ynpaxHeHus

1.1. Kakne n3 nepeymcneHHbIXx reomeTpuyeckmnx uryp
B LWIKOSIbHOM Kypce reomeTpun npuHumatoTcs 6e3
onpegerneHus (ABNATCA OCHOBHbLIMM), @ Kakue sIBIISIHOTCS
onpenensieMbiMn?

a) Touka 6) yron B) NSIOCKOCTb
r) ceyeHve a) ny4 e) npamMas
X) TpeyronbHuK 3) OCTpbIV yron

1.2. Kakne 3 cneayrowmx CBOMNCTB reOMeTpuYeckmx ouryp
BbIOAIOTCS B LLIKONIbHOM Kypce reoMeTpum 3a akCnombi (T. e.
npvHMMatoTcs 6e3 gokasaTenbCTBa), Kakme — 3a TeopeMb
(T. . X NpaBUNbLHOCTb AOMKHA ObITb JOKa3aHa)?

a) yepes nobble ABe TOYKM NPOXOAMT TONbKO OfHAa NpaAMas;
6) cymma npunexawmx yrnos pasHa 180°;
B) CyMMa BHYTPEHHUX YIroB TpeyronbHuka pasHa 180°;

r) guaroHanu napannenorpamma B TOYKe nepeceyeHus =
[enaTca nononaw; z
A) 13 NMobbIX TPEX TOYEK MPSAMON TONbKO OfHA NEXUT Mexay o
[BYMS APYTUMU; :
€) U3 TOYKN BHE NPAMOM Ha NITOCKOCTU K 3TOMN NPAMON MOXHO S
NPOBECTU TOSMbKO OAHY NapasnsiesibHy NPsSMYHo. o
1.3. lNpountante cnepgytrowme npepnoxeHmda. Ecnu E

npeanoxXeHme npaBusibHoOe, NOCTaBbTe «+», €Cnu
HeBepHOe, NoCTaBbTE «—» B cocegHen KneTtke.

P
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MnaHumeTpus

T | nnockocty, cTepeomeTpusi — B MPOCTPaHCTBE.

n3yyaet CBOWCTBaA reoMeTpuUYecknx uryp Ha

onpeaeneHus.

McxogHble (6asoBble) reomeTpuyeckme OpMbl NpUHUMalOTCA 0es

W3 TOYKK, B3ATOMN BHE NPSAMOW HA NITOCKOCTU, MOXXHO MPOBECTU MPSIMYIO,
3 napansienbHy 3TON NPAMOMN.

EBknua cobpan Bce CBOM OOCTUXEHMUS B CBOEM Tpyae «Havana» u
4 | BH&C GonbLLOM BKNag B pa3BuUTMe reomeTpun.

1.4. Kto cnoco6cTBoBan passuTtuto reoMetpun? CoeguHnTe MeHa y4€HbIX U3 NIeBOro
cTonbua Tabnuubl C UX JOCTUXKEHUSIMU CcripaBa.

Omap Xansm

Cosgan HeeBKI naooBy reOMeTpuio.

H. N. NobauyeBckun

[MpoBen nccrnegoBaHma No pasbacHeHUto V noctynara
EBknuga.

BepHxapg PumaHH

Onucan reoMeTpuio Kak Hayky.

EBknug

Mpoaenan 6onbLuyto paboTy B ONMCaHUM HEEBKINAOBOM
reomeTpumn.

1.5. Kakoe 13 cnegytowmx yreepxgeHun 6u1ro onmcaHo Esknngom

a)

B)

r)
1.

Kak noctynat V? Kakue n3 HMX cumTaroTcst paBHOCUSTbHbIMU?

€cnv ABe Npsimble, NeXxallue B O4HOM NIIOCKOCTM, NepeceKatoTcs
TpeTbel 1 06pasytoT BHYTPEHHMWE YrTibl, CyMMa KOTOPbIX MEHbLLE
ABYX NPSIMbIX YrMOB, TO NPU NPOAOIKEHUN BbILLEYNOMSIHYTbIX
NPSIMbIX OHW MEepPeceKkyTCs C TOW CTOPOHbI, F4e CymMma YrioB
MeHbLUE ABYX NPsIMbIX YrMOB;

ecnu npsamble a u b nepeceyeHbl TPETbEN, a8 CyMMa YrmnoB
o+ B <180°, To AaHHbIe NpAMbIe NepeceKkarnTCsi C TOM CTOPOHHI,
rae nexart 3Tu ymbl;

N3 TOYKM BHE NPSAMOWN Ha MSIOCKOCTU K 3TOW MPAMON MOXHO
NPOBECTU TONbLKO OAHY NapasnsiesibHy NpsMYLo;

yepes ntobble ABE TOYKM MOXHO NpoBECTU TOJNTbKO OAHY NMPAMYHO.

6*. aH «4veTblpexyronbHuk Xamama-Cakkepu», T.e.
YeTbIPEXYIONbHUK C ABYMSA NPAMbIMU yrinaMn U paBHbIMU
CTOPOHaMu B HMXHeM ocHoBaHuu (puc. 3). Nonpobynte
AoKasaTtb, YTO [iBa BEPXHUX Yra 3TOro NpsiMoyroribHUKa npsimble,
He Mcrnonb3ys akcuomy napannenuama. BoamoxHo nu a1o?
Movemy?

14 TEOMETPUA 10



FrEOMETPUYECKUE 3AO0AYHUN U
METOAbl UX PELLEHUA

Kak 6b110 OTMEYEHO Bbile, O4HO M3 CaMbiX 3a-
MeyaTernbHbIX CBOMCTB reoMeTpuu 3akryvaeTcs B
BO3MOXHOCTW CO30aHUSA HOBbIX YTBEPXOEHUN Ha OC-
HOBE paHee U3YYEeHHbIX, YXXe [OoKa3aHHbIX, C MOMOLLbIO
pacCcy>XaeHun 1 normyeckoro Molwnenus. bnarogaps
3TOW BO3MOXHOCTW, OCHOBbLIBasiICb Ha akcuomax u pa-
Hee JOoKa3aHHbIX YTBEePXOEHUAX, MOXHO AoKasaTb U
OCTaBLUMECH, Bblpa)KeHHbIe B BUAE TEOPEM UNK 3a4au. @ C
MIMeHHO Tak 1 NosBRAnNnCcb MateMatuyeckme Unu reo- TOHKM 3pennA
MeTpuyeckme 3agaym.

B matematundeckon 3agadve garoTcs nepBoHavasib-
Hble gaHHble (ycrnosus). Mcnonb3ysa ux, Tpebyetca
YTO-TO HANTK (BbIYMCNUTL), AOKa3aTb UK NOCTPOUTb.
BbInonHeHne noctaBneHHbIX YCITOBUIN U ABMSETCH pe-
LeHneM 3aauyu.

[eomeTpuyeckme 3agaym B COOTBETCTBMM C MOCTaB-
neHHbIM TpeboBaHWEM AENATCH Ha BbIYUCNUTENBHbIE,
nccnepoBaTenbckme, 3agayu, Tpebytowme gokasaTernb-
CTBa, M 3aa4m Ha NOCTPOEHME.

[lna pelieHna matematnyeckom 3agavm 3HaHuA yc-
nosun HegocTaToyHo. MNpeanonaraeTcsa Takke Hanu4ume
HaBbIKOB 1 OMbITa peLleHns 3agad. Ytobbl npuobpecTtu
HeobXxoaVMble HaBbIKW, HY>XHO HavaTb C peLleHns npo-
CTbIX 3a4a4y 1 nocnegoBaTenbHO NEPexoanTb K peLue-
HMo Bornee TpyaHbIX. TOYHO TaK Xe HYXXHO paccmaTpu-
BaTb pa3nun4yHble MeToAbl peLleHns n oTpabaTtbiBaTb UX
MHOro pas Ang ycnewHoro ycBoeHund. Kaxabin metoz
ncnonb3yeTcs Ansa onpenenéHHoun rpynnel 3agad. Hem
BonbLue meToaoB Bbl byaete NpUMeHATb, TeM BornbLue
npnobpeTéTe HaBbIKOB PeELLEHUS.

Hwxe Mbl OCTaHOBMMCS Ha HEKOTOPbIX BaXKHbIX
MeTodax peLLeHNs reoMeTpu4ecknx 3agau.

Mo cTpykType mMeTodbl pelleHns 3agad gendarcs
Ha CUHTETUYECKUIN, aHaNUTUYEeCKUn, JoKa3aTenbCcTBa
OT NPOTUBHOIO U Tak ganee. Ho No npuMeHeHuo
MaTeMaTU4yeckoro annaparta MeToabl AendaTcsa Ha:
anredbpanyecknit, BEKTOPHbIN, KOOPANUHATHbLIN, MOBEPX-
HOCTHbIW, MeToq, Nogobusa n MeToq reoMeTpu4ecKoro
npeobpasoBaHus.

B cunmemuuyeckom memode uenoyka Nnorm4eckmnx
paccyXgeHun CTpoUTCA Ha OCHOBE LaHHbIX YCIOBUN.
Llenoyky npogomxkatoT 4o Tex Nop, Noka eé nocriegHee
3BEHO He COBMageT ¢ TpeboBaHMeM 3agaun.

lMpumep 1. buccektTpuca nNpsmMoyronbHUKa ge-
NUT ero CTOPOHY Ha OTpesku AnmMHon 7 cm u 9 cm
(puc. 1). Hangute nepymeTp NpAMOYronbHKKa.

aKCMOMaTUYeCKoro
NOCTPOEHMSA CyLecTBYIOT
PasnnYHble reoMeTpum, u
He BO BCEX M3 HUX CYMMa
BHYTPEHHWX YIrN10B Tpey-
ronbHMKa pasHa 180°. B
reomeTpuu JlobaueBckoro
CYMMa BHYTPEHHMX Y108
TPpeyronbHMKa MeHblle
180°, a B pMMaHOBOM reo-
MeTpun — Honble 180°.
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Pewenue. Jonyctum, ABCD — npsimoyronb-
Huk, AK — 6uccektpuca, K € BC, BK = 7 cm,
KC=9cm (wnnu BK =9 cm, KC =7 cm).

1.Tak kak BC' || AD n AK cekywas, To:

21 =122 (1)
KaK BHyTPEHHE HaKpecT nexatiue yrbil.
2. AK — buccekTpuca: £2 = £3 (2)

3. Torna n3 (1) n (2) cneayer, yto 21 = £3.

4. Torga TpeyronbHuk ABK paBHOGEAPEHHBIN,
aAB = BK.

5. Vcnonb3ysa aToT pesynbTaT, Npon3BoAUM
pacyeTbl:

B cnyuae 1: AB = BK="T cm.

P=2:(AB + BC) =2-(7+16)=46 cm.

B cnyuae 2: AB = BK=9 cm.

P=2:(4AB + BC)=2:(9 +16)=50 cm.

JTOT NpumMep — oanH 13 6a30BbIX, MHOTNE 3aaa-
YN NOCTPOEHbBI MO aHanorM4HoOMy nNpuHumny. bue-
CeKkTpuca napannenorpamma v Tpaneunn Bcerga
OTCEKaEeT OT HUX paBHOBEeOPEHHbIN TPEYroNbHUK.
Bcerga cnegyeTr NOMHUTbL O TakMX BaXKHbIX dpak-
Tax. IMeHHO OHM NOMOryT BaM B peLleHUn Apyrux
3apau.

Mpwv aHanumu4yeckom Memode, NCX0asi U3 Tpe-
6oBaHus (BbiBOAA) YyTBEPXKAEHUS (TEOPEMbI UMK
3aa4n) u onMpasicb Ha N3BECTHOE YTBEPXKAEHUE,
CTPOUTCS LienoYka norm4ecknx paccyxaeHmin. OHa
npoJdormkaeTcs Ao Tex nop, noka He byaet onpe-
[EneHo, YTO NocneaHsIs YacTb YCroBUS 3adayn
ABNSETCSA pe3ynbTaToM.

lMpumep 2. [Jokaxunte, 4TO cepeanHbl CTOPOH
nto60oro YeTbIPEXYronbHMKa SBMSIOTCS BepLUMHAMU
napannenorpaMmma.

Hokazamenbcmeo. Oonyctum, ABCD —
yeTblpéxyronbHuk (puc. 2), AK = KB, BL = LC,
CQ = 0D, AP = PD.

Mposénem anaroHanu AC n BD 4veTbipéx-
YronbHUKa.

1.B AABC KL —cpegHsisi nuuus: KLIITAC (1).

2.BAADC PQ — cpepHsisi nvnuns: AC I PO (2).

3.M3 (1) n (2) cnepyet: KL I/ PQ (3).

4. AHanoruyHo nyHkty (3): KP /I LO (4).

5. N3 (3) n (4) cneayet: KLQOP — napanneno-
rpamm.

PaccmMmoTpeHHble Bbille CUHTETUYECKUN U



aHanNMTUYECKUN MeToAabl Takke Ha3blBalTCA r1ps-
MbIMu Memodamu. MNpwn pelieHnn 3agad NpsiMbiMn
cnocobamMmn cHavYana aHanusnpyloTca ycroBua 3a-
Aayn. Metopa BbiGupaeTcs nNo pesynsratamMm aHanmaa.
3aTem CcTpouTCcA YepPTEXK 3aJa4un N aHaANM3NPYeETCA.
Ha aTtom atane Begétcsa obcyxaeHme un nepexoq ot
YyCIoBUSA 3aJa4u K e€ peLueHuto.

Ectb n obpaTHbIn meToa peweHna 3agad. Mbl
BCTpeYarimcb C HAM MHOrO pa3. QTo MeTo Aokasa-
TenbCTBa «0m rnpomusHoz20». NpnBegém anropuTm
€ro UCrnornb30BaHUS.
Anzopumm npumeHeHuUs1 Memoda OOKa3lameJsibcmea
«Om rnpPomueHo20»

Teopema (npsimoe Ecnu A eepHo, eepHo u B.
ymeepxoeHue) (A v B yTBEpxXOEHUS)

Hokazamenbcmeo

Mpepnonoxum yTBepXAeHMe, obpaTHOe TOMy, KOTOpoe
lpednonoxeHue NPVBEAEHO B TEOPEME, T. €. YCIOBUS TEOPEMbI BbINOSTHEHbI, HO
npomueHo20: cneacTBue HeBEPHO:

Ecnu A eepHo, mo B He eepHo.

lMpoeedeHue Mbl norm4eckn paccyxgaem Ha OCHOBE paHee [AOoKa3aHHbIX
paccyxoeHusi: TeopeM UNn o6LLENPUHATLIX aKCUOM.

Mbl cTankMBaemcsi ¢ yTBEPXXAEHMEM, KOTOPOE MPOTUBOPEYUT
lpomueopeyue: .

OHOW 13 JOKa3aHHbIX paHee TeopeM UMK NPUHATLIX aKCUOM.

WTak, Hawa runotesa HeBepHa, a 3Ha4uT, AaHHasa Teopema
BbieoObli:

BepHa.
Teopema Aoka3aHa.

lMpumep 3. Ecnv gBe npsamMble napannenbHbl
TpeTben, TO OHM napannenbHbl Mexay cobon. lycTb
3ajaHbl NpAMble a U b, U NyCTb Kaxaasa U3 HUX @
napannenbHa TpeTben nNpaMon c. [lokaxem Teopemy
METOOOM JoKa3aTenbCTBa «OT MPOTUBHOIOY.

Hokazamenbcmeo. [Npegnonoxnm obpaTHoe: NyCcTb
Kakaasa n3 NpsaMbIX a U b napannernbHa TpeTbern NpAMon
¢, HO camu NpsiMble He napannenbHbl Apyr Apyry, A
TO eCTb OHU MepecekalTca B HEKOTOPOM Touke A
(pnc. 3). Toraa yepes ToUKy A NPOXoaAT ABe NpsIMbIE a
n b, napannenbHble NPSIMON ¢. ATO NPOTUBOPEUNT
akcuome napannenbHocTu. CnegoBaTtenbHO, nNpea-
nonoXeHue Obino HEBEPHbIM. 3HAYMUT, eCnn Kaxkaast n3
ABYX NPSAMbIX a U b napannenbHa TpeTben NpsiMon ¢, TO
3TW NpsiIMble NapannenbHbl Mexay cCoboMn.

Teopema gokasaHa.

OTOT MeTOA OCHOBAH Ha crieytoLLemM 3aKoHe NOrnKu:
N3 OBYX NpOTUBOpeYaLLmx YTBEPXKOEHMIA BEPHO NULLb
O[HO, @ BTOPOE NTOXHO, a TPETUM Crly4an HEBO3MOXEH.

Tenepb obpatmmcsa K gpyrmm MeTogam pelleHus
reoMeTpuyeckmx 3agau.

10
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6 B eBKAMAO-

BOV FreoMeTpum
yepes 10byto TOuKY,
He nexaulyto Ha AaH-
HOM MPSMOM, MOXHO
NpOBEeCTU TONbKO
OAHY NMpamMyto. Ho B
reomeTpun /lobayes-
CKOFO MOXHO MpO-
BECTU MUHUMYM ZBE.

<

18

Anezebpauyveckul memod

Mpw peLleHnn reomeTpuyecknx 3aaad anrebpanyecknum
MEeTOOM LienecoobpasHo Nonb3oBaTbCA CMeayHLLINUM
anropuTMOM:

1) npoaHanuanpoBaTb cogepkaHne 3agavm u NOCTPOUTb
YepTEX;
2) 0603Ha4YNTb HEN3BECTHbIE BENNYMHBI ByKBamu;

3) no ycnosuio 3afayn COCTaBUTb YpaBHEHWE UMK
CUCTEMY YpaBHEHUN;

4) pelwnTb COCTaBMEHHbIE YPaBHEHUSA UNU CUCTEMbI
ypaBHEHUN;

5) npoaHanuanMpoBaTtb NOy4YEHHOE peLLEHNE;
6) HanucaTb OTBET.

lMpumep 4. MNepuMeTp NPSIMOYrONbHOMO TPeyrofnbHMKa
paBeH 36 cm. OTHOLLUEHME MMNOTEHY3bI K KaTeTy paBHo 5:3.
Hangute ctopoHbl TpeyronbHuka. [Npeanonoxum, 4to aaH
AABC, B kotopom £C=90°, P=36cm,AB:AC=5:3.
PeweHue. O603Ha4ynm koaphpunumneHT nponop-
LIMOHanbHOCTM Yepes k.
Torpa: AB = 5k, AC = 3k.
Mo Teopeme Mudparopa: AB’ = AC? + BC? unu 25k* = 9k?
+ BC*.

Otkyna BC = N25k* —9k* = 4k .

Mo ycnoswuto 3agauu:
P=36cm; AB + AC + BC = P; 5k + 3k + 4k =36; k =3;
AB =5k =15 (cm), AC = 3k =9 (cm), BC=4k =12 (cm).
OteeTt: 15 cm, 9 cm, 12 cm.

Memoo nnow,adel

Mpu peleHnn HeKOTOpPbIX reoMeTpuyeckux 3agad
npuMeHeHune @OpMyn BblYUCHEHUS nnowagen aaer
ObICTpbIN pe3ynbTaT. B 9TOM cny4vyae HeusBecCcTHoOe
HaxoauTCcsa U3 ypaBHeHUsi, 00pa3oBaHHOro B pesyrbrare
ypaBHMBaHMA Nriowiagen BcrnomoratenbHbIX ouUryp.
MpoaeMoHCTpUpyem aTo Ha criegyowemM npumepe.

lMpumep 5. CTOPOHbI TpeyronbHUKa pasHbl 13 cm, 14 cm wn
15 cm. Hangute BbICOTY, OMYLUEHHYIO Ha CTOPOHY, PpaBHYHO
14 cm.

PeweHue. Myctb 3agaH AABC, rae a < bu b < c,

To ectb a = 13 cm, b =14 cm, ¢ = 15 cm. MNycTb h, —
cKoMas BbiCOTA.

Mo dopmyne MepoHa: S,= \/p(p—a)(p—b)(p—c) =

J21.87-6=3-7-4=84 (cm?)

1
Mo gpyron doopmyre nmeem: S, = Ebhb .

TEOMETPUA 10



1 84 84
Torpa 5 b I/IJ'II/Ihb 214 12,

h, =12 (cm).

OtBeT: 12 cm.

BekmopHbIt memoo

Mpu peleHnn reomeTpryecknx 3agad BEKTOPHbIM
MEeTOAOM Nyuyle noSfib30BaTbCH cneaylowum
anropuTMOoM:

1) nepeBecTn 3agadvy Ha A3blk BEKTOPOB, TO
€CTb PacCMOTPETb HEKOTOPbLIE BENMYUHBI (OTPE3KN),
3afjaHHble B 3ajaye Kak BEKTOpbl, U COCTaBUTb
BEKTOPHOE pPaBEHCTBO;

2) ucnonb3ysd CBOMUCTBa AeNUCTBU HaL BEKTOpaMu,
npeobpas3oBaTb BEKTOPHbIE paBEHCTBA M HaWUTKU
Hen3BecTHoe;

3) BEpHYTb C BEKTOPHOIO 513blKa Ha reOMeTPUYECKUIA;

4) HanucaTb OTBET.

BeKkTopHbIN MeToL MCronNb3yeTca Npu peLlueHnn
3agad, B KOTOpbIX TpebyeTcs:

a) onpegenntb (AokasaTb) NapannenbHOCTb @
NpsiMbIX (OTPE3KOB);

6) nogenuTb OTPe3kn B 3aaHHOM OTHOLLEHWMU;

B) MokKasaTb, YTO TPU TOYKWU fnexaT Ha OOHOW
npsAMown;

r) NokasaTb, YTO YETbIPEXYTrONbHUK ABNAETCA
napannenorpammom (poMbom, Tpaneumen, kKBagpaTom,
NPSIMOYTONbHUKOM).

lMpumep 6. [Jokaxute, YTO cepeanHbl CTOPOH
BbINYKI1Oro YEeTbIPEXYrONbHUKA SABNAOTCS BEPLUMHAMM
napannenorpamma.

PeweHue. Myctb ABCD - 3apaHHbIii YeTbIPEX-
yronbHuk, raoe AK = KB, BL = LC, CQ = QOD,
AP = PD (puc. 4).

Hdokazamenbcmeo. 1. 3amMeHMUB OTpPeE3KU
cooTBeTcTBytowmMu Bektopamu AB, AC, BC, DC,
AD, KL, PQ, BL, KB, 3anuwem 3agaqy BEKTOPHbIM
AA3bIKOM.

2. [Ina cnoxeHus BEKTOPOB UCMNOMNb3yeM rnpasuro

TpeyroJibHuKa. y‘-II/ITbEFI, 4TO: 1 L | — =
AB+BC=AC,KB+ BL=KL, KB=—AB " BL==BC. =
— 1 1 1 1— 1 =
KL=—AB+—-BC=—(AB+ BC)=—AC. AnanorniHo ans PO =—AC - m
2 2 2 2 > -

3. KL = PQ, 10 ecTb 3TV BEKTOpbl MMEIOT OAMHAKOBOE HarnpaBfieHne U a

—

OAIMHaKOBYO AnUHY, 3HauuT, KLOP — npsimoyronbHbIii napannenorpaMmm.

P
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yl

A(0:0)

B(b,c) C(a+b;c)

20
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Memod koopduHam

[Mpun peLlueHnn reoMeTprUYeCKNX 3agay MeTo-
AOM KoopauHaT LenecoobpasHo Nnonb30oBaTbCs
CrneayroLnmM anropuTMoM:

1) npoaHanu3upoBaTb coAepxaHue reo-
METPUYECKON 3a[a4uM M 3anncaTtb €€ Ha A3blke
KOOpAuHar;

2) npeobpasoBaTb BblpaXXeHMEe U BbIYNCNTD
€ro 3Ha4eHue;

3) nepeBeCTu pe3ynsTaTt Ha reoMeTpUYeCKUn
A3bIK U 3anucaTtb OTBET.

MeTogom KoOpAMHAT 4alle BCero peLuaroT
crneayowmne 3agayn:

a) HaxoXaeHne reoMeTpPUYECKOro NOMOXeEHUS
TOYEK;

0) Aoka3aTenbCTBO 3aBUCMMOCTU MeXay Jn-
HeWHbIMU ArIeMeHTaMn reoMeTpUYecknx puryp.

Mpn peweHnn 3agady MeToa4oOM KoopauHaT
Ba)XKHO pauMoHanbHO BbibpaTb CUCTEMY KOOp-
AnHaT. 3agaHHyto dourypy cnegyet pasmMecTuTb
OTHOCUTESNbHO OCeWn KoopAMHaT TakMuMm ob6pasom,
4YTOObI KOOPAMHATbI HYXHbIX TOYEK PaBHANNCH
HYIO UM OQHOMY M TOMY YUCHy.

lMpumep 7. JokaxuTte, YTO Napannenorpamm,
AnaroHanum KOTOPOro paBHbI, sABNseTcs
NPSAMOYTrOSTbHUKOM.

Hokazamenbcmeo. Beibepem cuctemy Ko-
OpAvHaT Tak, YToObl BepLUNHbI Naparnnenorpam-
Ma MMenu cnegylowmne koopauHaTtsl (puc. 5):

A(0;0), B(b,c), C(a + b; ¢), D(a,0),

rmea>0,b>0,c>0.

PaccTtosiHusa mexay Toukamu A, B, C, D
MOXHO Bblpa3uTb Yepes UX KOOpANHATbI:

AC=J(a+b—0) +(c—0)

BD=\/(a—b) +(0—c)’
J(@+b—0y +(c—0) =/(a—b)’ +(0—c)’

(a+b-0)Y+(c=0)’=(a—b)+(0-c)’

Otcropa 4ab = 0.

Ho a > (), Torna b = (). 370, B CBOIO OYepeb,
o3Hayaert, yto Touka B(b; ¢) nexut Ha ocu Oy.
Moatomy yron BAD — npsiMOK.

OTcloga criegyeT, 4To napannenorpaMmm
ABCD siBnsieTcst NpsiMOYTronbHUKOM.



Memod eeomempuyecKux rpeobpasosaHull

MeTopq reomeTpuyeckmx npeobpasoBaHuii BKOYaET
MeTo4 NOBOPOTA, METOL CUMMETPUM, METOA Napannerb-
HOro nepeHoca n metog romoteTuu. Npun peleHnn 3agad
MeTOAO0M reomeTpudecknx npeobpasoBaHuin Hapsay
C J@HHbIMW FEOMETPUYECKMU (OUTYpamMm paccMaTpuBatoT-
cs 1 urypbl, NONyYeHHbIE B pe3yrbTaTe OnpeaenéHHoro
npeobpasoBaHus. OnpegensaTcsi CBOMCTBA HOBbIX huryp
N NepeHoCcATCa Ha AaHHyo durypy. 3atem BbibupaeTca
cnocob pelueHns 3agaqn. Bce metoapl, rae ncnonb3ytoTca
nepeyncrieHHble Bbille CBOMCTBA reoMeTpuyeckux uryp,
Ha3bIBAOTCHA 2e0MempuYecKuUMU Mmemodamu.

BaxHas uHepopmauyus!

Mamepuarnbl 8 amom pa3derie rnpedHasHa4YeHsl,
Umobbl 8CrIOMHUMBb OCHOB8bI raHuMempuu. Bonpocos
0151 moemopeHusi 0aHo boribuwe, YeM Hy)XHo. Bbl Moxeme
He ycriemb pa3obpamb UX 8Ce Ha ypokKe, Moamomy
coseemyem clOeslamb 3MO caMocmosmesibHO. 3mo
nodzomosum royay 0Oris1 ycrieWwHo20 MPoOO/IKEeHUSs
usydeHusi ceomempuu 8 10-m Knacce.

? BOI'IpOCbI no Teme

1. Umo ebl noHUmaeme nod mamemamudeckoul
3adayel?

2. Kakue munbl 2zeomempuyeckux 3aday 8bl 3Haeme?
3. Kakue criocobbl peweHusi 3ada4u ebl 3Haeme?

4. PacckaxXume 0 CUHMemu4ecKux, aHaaumu4ecKkux
Memodax peweHuAd eceomempu4eckKux 3a0au.

5. Umo ebi 3Haeme o npsiMbIx u 06pamHbIX Memoodax
peweHusi 3adady?

6. B 4ém cymb memoda 0bpamHo20 rpedronoxeHus?

7. ObbsicHUMeE an2opumm peLeHuUst 2eomMempuyecKol
3ada4yu anzebpaudyeckum Memodom.

8. ObbscHUMe aneopumm peLeHUs 2eoMempu4eckou
3adayu 8€KMOPHbIM MEMOOOM.

9. Kakue 3adadyu 0b6bIYHO pewarm 8eKMOPHbLIM
memodom?

10. ObbsicHUME an2opumm peweHuUs 2eoMmempuyeckoul
3ada4yu Memodom KoopOuHam.

11. Kak 0bbi4HO pewaromcs 3adaqyu ¢ cucmemou
KoopOuHam?

12. ObbsscHUmMe MemoO 2eoMempuyYecKuUX
MoOCMaHOBOK.

@ 3 HaMeHMTbIN
nsobpetatens Ap-

XMMeZ CYnTan reo-
MEeTPUIO CaMOWN BaxXHOM
Haykon B mupe. OH Obin
YyBEpEH, YTO reoMeTpums
MOXeT 0ObACHWUTb BCe 3a-
KOHbl MUpa, 1 1M306pén
MHOXECTBO MEXaHM3MOB,
onepeasnBUWLNX CBOE
Bpema bnarogaps reo-
METPUYECKMM 3HAHNSAM.

21
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npaKTM‘-IeCKVIe ynpaxHeHus

2.1. Hangute npaBunbHOE MatemaTnyeckoe yTBepXaeHune, @

NCNONb3ys PUCYHOK 1. A

A)Aea B)Ke¢a C)Cea D)M¢a 5, S
2.2. Ha ogHoi npsimoit BbiOpaHbl Toukn A, B, C Takum /If/j\:[/

o6pasom, uto AB =27 dm, BC=1,3dm, AC =1,3 dm. .

Onpenenute nNpaBuUiibHOE YTBEpPXAEHUE O Touke, oB

KOTopasi NeXuT Mexay ABYMSI APYTUMU.
A)AeBC B)BeAC C)CeAB D)Ce¢AB.

2.3. Otpesok AC B Tpy pasa anvHHee otpe3ka BC. Hanante aBa yTBEpXaeHUs, KOTopble
COOTBETCTBYHOT JaHHOMY YCIOBUIO. |

A)AC=3BC B)34C=BC C)AC+BC=44C D)BC==AC

2.4. Otpesok AC kopoye otpeska BC Ha 2 cm. Hangute gBa yTBEPXAEHUS, KOTOpble
COOTBETCTBYHOT JAHHOMY YCIOBWIO.

A)AC—-BC =3 cm; B)BC—AC =2cm
C)AC -2 cm = BC; D)AC + 2 cm = BC
2.5. Kakasi u3 Touek 4, B, C Haxogutca mexay OBYMS ApyruMun?
A)AC =3,4A4B =8, BC=5 D)AC =9 mm, BC =21 mm, AB = 12 mm
B)AC=7, BC =12, AB= 19 E)AC =21 m, BC=37m, AB=16m

C)AC=2T7 m, BC=5m, AB=22m F)BC=18 dm, AC=33 dm, AB =15 dm
2.6. OTpe3ok AB pasgeneH Toukon O Ha oTpesku anuHor 18 cm n 14 cm. Ecnn Toukmn K
n M asnatwoTca cepeauHamm otpeskoB AO n BO, Hanaute anuHy otpeska KM.

2.7. Ha nonepe4yHoM ceveHumn anvHon 48 dm otmedeHa Touka O. Ecnin AO : BO =3 : 5,
HaauTe anuHel otpeskoB A0 n BO.

2.8. Toukun A, B, C, M nexart Ha npamon. AC = 12 m, CB =5 m, a M — cepeguna AC.
Hangute anuHy otpeska MB.

2.9. LKOC = 153°. Jlyy OM npoxoauT mexay ctopoHamu yrna. Ecnu 2KOM = 2MOC,
Hangute yrmsl KOM v MOC.

2.10*. Ha otpeske AB pgnvHon 75 cm oTmedeHbl Toukn M n K. Mpun atom N € AK,
K € NB. Takxe otpe3ok AN Ha 5 cm anuHHee oTtpeska NK, a KB B 2 pa3a AnvHHee
AN. Hangnte onuHbl 5 NONy4YMBLLIMXCA OTPE3KOB.

2.11*. Jlyy, npoxogswmmi mexay CTopoHaMu yrna, 4enuT ero Ha asa yrna. [JokaxuTe, 4to
yron mexgy éuccekTpucamu 3TUX yrroB B 2 pa3a MeHblUe 3aaHHOro yrna.

2.12*. a, b, c v d - npsamMble NHWUK. Bce Tpy U3 HUX NepeceKkaroTcs B oHOM Touke. JokaxuTe,
4YTO BCE NPAMbIE MPOXOAAT Yepes3 OfHY TOYKY.

2.13. Npwn nepeceyeHnn oByx NpsiMbIX 06pasoBannck YeTbipe yrna (puc. 2). B npuseaéHHom
Hwxe Tabnuue conocTaBbTe kaxaoe yreepxaeHue (A-E) ¢ BbiBogom (1-5).

A) £1 =13 1) £3 =24=90° A
B)£2 +£3=180° 2) 21 =12=124=90°

C) £1=242+90° 3) £1 u £4 — cocegu

D) £2+ £4=260° 4) 41 u £3 —ocTpble

E) £3 =90°. 5) £2 u £4 - BepTuKanHble

m|ioO|O|®

e E———— S
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2.14. Hwxe npuBeaeHbl rpafyCHble N3MepeHns HekoTopblx yrros (1-7). Kakve n3 Hux
MOTyT BbITb CMEXHbIMU?

1)18° 2)72° 3)128° 4)62° 5)28° 6)108° 7)38°
A)1n2 B)2n6 C)3md4d D)1n7 E)2ub

2.15. Ecnin £1 = £3, cornacHoO puUCYHKY 2, HanauTe NpaBuUiibHOE YTBEPXOEHME.
Aal|b; B)al b, C)awn b He nepecekatoTcs;

2.16. Ecnu Ha pucyHke 3 CD || AB, 21 =22n 22 ="T72°,170 L3 =7
A)72° B)144° C)108° D)36° E)124°

2.17. Hangute yron mexay GuccekTpucon BepLUMHbl 1 OOKOBOWM CTOPOHOW, €Chn YIibl
PaBHOCTOPOHHEro TPeYroribHMKa OTHOCATCA Kak 3:4:3.
A)18° B)36° C)72° D)60° E) 30°

® ® k ®

A B
2 7 .
y4 3/\ N
6 S C \D b
7 /8
VA4

2.18. Hanaute rpagycHyto mepy yrna KMZ, nexawero BHe TpeyronbHuka KMN (puc. 5).
A)135° B)108° C)45° D)125° E)117°

2.19. Hangute HenpaBunbHble YypaBHeHUs (puc. 6).
A) AABO = AOCD B)BA=CD C) AABO = ACOD
D) 2AOB = +DOC  E) 2BAO = +DCO F)+BAO = +CDO

2.20. Hangute yrnbl TpeyronbHuka BOC (puc. 7).

A) 48°, 48°, 84° B) 24°, 132°, 24°
C) 132°, 48, 48° D) 42°, 90°, 48° E) 48°, 32°, 20°
2.21. ConoctaBbte nepumetp (A—E) kaxgoro @ B C

LLECTMYronbHUKa ¢ pagmycom (1-5) onmcaHHom
OKPY>XHOCTM 1 3anofniHuTe tabnuuy.

A)P=42 cm 1VR=2cm 0
B) P=12cm 2)R=8cm
C)P=84cm 3)R=6cm A D |
D) P=48cm 4)R=14cm ;
E) P= =
) P=36cm 5)R=7cm @ =
A =
B p=
c 4 o
D ~
E
e
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2.22. Hangute nnowanb NOBEPXHOCTU 2.23. Hangnte nnowaab knymbbl Ha
kpyrnoro ctona (1 fut = 30,48 cm). pucyHke, ecin h =3 mu b =6 m.

2.24. Hangute pasmepbl KaXKaom pamKu,
ecnu ncnonbayetcsa 10 kBagpaTHbIX

1,5a
pPaMOK.

-

10 m

2.25. TepumeTtp HackeTbonbHOM Nnowaakm coctaenseT 288 dyToB, a eé gnnHa Ha 44
dyTa 6onbLue WwnpuHel. Hangute pasmvepsl nnowaakm B metpax (1 fut = 30,48 cm).

a {44

2.26. MepumeTp TEHHUCHOro Kopta — 288
dyToB, ero agnuHa Ha 42 ¢yTta 60nb-
Wwe wupuHbl. Hangute pasmepbl KopTa
B meTpax (1 fut = 30,48 cm).

2.27. Hangnte BbICOTY paBHObGeOpPEHHOro
TpeyrofibHUKa Ha CTOsIHKe nnow,agbto
288 kB. yTOB N OCHOBaHWEM 16 cyTOoB
(1 fut = 30,48 cm).

2.28. CooTHOLLEHNe CTOpPOH 3kpaHa HD TV
Ha KapTuHke 16:9. Hangute pasmepsl
70-gronmoBoro HD-Tenesusopa B cm
(1 dyuym = 2,54 cm).

IT'EOMETPUA 10



2.29. Hangute x Ha yrnax KpblILM Ha PUCYHKaX.

a)
] ]
[ [ ||
-] L[]
[ [ ]
[ | |
]

2.30. Ecnu nepumMeTp KpbITOM CMOPTUBHOW MrioLaaKu
coctaBndet 120 dyToB, a AnNMHa B ABa pasa .
GonblLE LWMPUHBI, HAVAWTE pa3Mepbl NOMs B MeTpax
(1 fut = 30,48 cm).

LT

| a

2.31. Hangute pasmepbl pyT60NBHOMO Noss, eCriv ero nepuMeTp paBeH
340 m, a gnvHa Ha 50 m 6onbLue WHPUHbI.

2.32. ®epmep X04ET OropoanTb NPAMOYrosib-
HbI y4acCToOK Y peku. Kakyto HanbonbLuyto
nnowaab MOXHO oropoAuTb 3abopom

|
anvHon 100 m?
2.33. Cymma rpaHen aByx Kpyrnbix Knymo — ' - "

90Ttm?, pa3HocTb — 72Ttm?. Hangute
pagnycbl KaXkgomn Krnymosbl.

2.34. Ha pucyHke mnsobpaxeHa nnaHupoBka
nonsa ansa ronbdga. lNpu nepsom ynape
Urpoka MsY OTKaTWUICH Ha pacCTosHue a,
npv BTOPOM yaape — nepneHanKynsapHo Ha-
NpaBrieHNIo NepBOro yaapa Ha paccTosiHe
b. Ha kakom paccTosiHUM HaxoauTcs MaY OT
HadanbHon no3nuun? (1 yd = 0,91 m)

2

25
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NMABBbI

NMPAKTUYECKUE YIIPAXHEHNA HATNOBTOPEHUE

A/

475D 4 C
@

60°

4 == JC

A)12 B)14 C)16

3.1. BepwuHbl TpeyronbHuka nexaTt B UeHTpax
TPEX Nap OKpYyXHocTen paguycamu 6 cm, 7 cm w
8 cm (puc. 1). HananTe nepnmeTp 3TOro TpeyroribHUKa.
A)28cm B)29cm C)27cm D)42cm E)21cm

3.2. CtopoHa kBagpaTa paBHa 20. Hangute paguyc
OKPY>XHOCTM, BNMCAHHOW B 9TOT KBaApar.

A)20 B)10v2 C)10 D)5J2 E)5
3.3. OgHO ocHoBaHue Tpaneuunm Ha 8 cm ONMHHEe

apyroro, a eé meguaHa pasHa 10 cm. Hangute

Marioe OCHOBaHue Tpaneuuu.

A)2cm B)dcm C)6cm D)8cm E)10cm

3.4. Hangnte ctopoHy pomba, gnaroHanu KOTOpOoro
paBHbl 10 m n 36 m.

A)90m? B)92m? C)180m? D) 184m? E)36m?
3.5. Ecnu npsimble m n n Ha pyucyHKe 2 napannenbHbl
ApYr ApYry, HaaMTe yron mexay npsMbiMn a u b.

A) 50° B) 80° C) 100° D) 65° E) 115°
3.6. Hanagnte cTopoHy TpeyrosnibHUKa Ha puUcyHke 3.
A)6 B)9 C)12 D) 24 E) 30
3.7. Hangute ctopoHy BC TpeyronbHuka ABC, Bnu-
CaHHOrO B OKPY>XHOCTb C panycoM R Ha pUCyHke 4.

V2 V3

AR B) R~ C) RV2 D)RV3 E) R

3.8. Hangnte anuHy okpy>XHOCTW, nnowiagb KOTOPOW
paBHa 91 cm?.

A)3ntcm B)9rncm C)12ncem D) 18ncem E) 6 cm
3.9. Hangute cTOpOHY Kpyra, BMMCaHHOIO B KBagpaT CO

CTOPOHOM 6 cm.

A) 9t cm? B) 1441w cm? C) 36m cm? D) 721 cm?

E) 18t cm?

3.10. Pagunyc oKpy»>XHOCTU, BNIMCAHHOW B KBaapar, paBeH
5. Hangute guaroHarne kBagpara.

A)sg B) 52 C)Sg D)10 E) 2043

3.11. Hangute Konu4yecTBO CTOPOH MPaBUSIbHOIO
MHOrOYrofibHUKa, CyMMa BHYTPEHHUX YITI0B KOTOPOro
paBHa 1800°.

D) 18 E) 20

3.12. Hangute nepumetp pomba, ecnun ero guaroHanu pasHbl 24 cm wn 18 cm.
A)120cm B)60cm C)84cm D)108cm E) 144 cm
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3.13. MNepumeTp napannenorpamma paseH 48 dm, a ogHa cTopoHa Ha 8 dm gnuHHee
apyron. Hangute meHbLUY0 CTOPOHY naparnsenorpamma.

A) 8 dm B)16dm C)6dm D)12dm E) 10 dm

3.14. BHe paBHOCTOpPOHHero TpeyronbHuka ABC Ha puc. 5 nocTpoeHbl ABa paBHbIX
yrna ABM w CBK. CtopoHbl aTux yrnoB nepecekatwtr AC B Toukax M n K
COOTBETCTBEHHO. [lokaxuTte, 4to TpeyronbHukn MBC v KBA paBHbl.

3.15. OnpegenuTte B3aMMHOE PacnofioXeHne NPsiMbIX @ B
AB v CD, n3obpaxeéHHbix Ha pucyHke 6. O6ocHylTe
OTBET.

3.16. B tpeyronbHuk ABC Ha pucyHke 7 BnucaHa
OKPYXHOCTb. Toukun N 1 Z OKpyXHOCTU AenaT
ctopoHbl AB n AC TpeyronbHuka Ha OTpe3Ku
C pasHuuen B 3 cm N 4 ¢cm COOTBETCTBEHHO
(AN>NB, AZ> Z(C). HaiiouTe CTOPOHbI TPEYronbHMKa,
€Ccrnu ero nepuMeTp paBeH 28 cm. M A4 C K

3.17. BoKkpyr paBHOCTOPOHHErO TPeyrofibH1Ka onucaHa

OKPYXKHOCTb, PaaMyC KOTOpoil paseH 3+/3 . HaiauTe @
pafuyc BNMCaHHOM OKPYXHOCTM. y B

3.18. B okpyXHOCTb BriMcaHa paBHOCTOPOHHASA Tpaneumns
¢ yrnom ocHoBaHuna 30°. Hangute cpegHo NMHUIO 122°
Tpaneuun, ecnuv eé Bbicota 7 cm.

3.19. Bokpyr OKpy>XHOCTM onucaHa paBHobokasa Tpa- 1420
neyus, yron npu ocHosaHuu paeeH 150°. CpegHsas
NUHUA Tpaneuun paBHa 16\/5. Hangute gnuHy C D
BbICOTbI Tpaneyumu.

3.20. Bbicota paBHOGeApEHHOro TpeyrofnibHMKa paBHa @
15 c¢m, a ocHoBaHue — 16 cm. Hangute 6okoByto

CTOPOHY TPEYrorbHUKa. B
3.21. Boicota AO tpeyronbHuka ABC penvT ero CTOpoHy K
BC a otpeskn BO n OC. Ecrm AB = 10N2  ¢m, N

AC=26 cmwn B=45°, nanante anuHy otpeska OC.

3.22. CtopoHa pomba 10 cm, ogHa U3 ero gnaroHanem
12 cm. Hangute paguyc OKpy>KHOCTU, BIMCAHHOM B 4 C
pomO. z

3.23. Hangute onuvHy xopabl, NpOBEAEHHON B OKPYXXHOCTW pagnycom 15 cm Ha pacCTosiHUK
12 cm OT LEeHTpa OKPY>XHOCTW.

3.24. B okpyXHOCTM NpoBefeHbl ABe nepecekatowmecs xopabl. OgHa u3 HUX aenutcs
nononam B TOYKe nepeceyeHust, apyrad — Ha otpeskn 5 cm n 20 cm. Hangute anuny
KaXkgoun xopabl.

3.25. 13 ToYKM BHE Kpyra npoBefeHbl Ccekylwaa u KacatenbHas. Hangute anuHy
KacaTernbHOW, ecrnn oHa Ha 5 ¢m AfIMHHEE CBOEW BHELLUHEW YacTu U Ha 5 ¢m Kopo4e
BHYTPEHHEN YaCTu CeKyLLeWn.

3.26. 13 TO4KM BHe Kpyra NpoBeAeHbl CekyLlada v kacaTenbHasa. Hangute annHy kacatensHown
N CeKyLlen, ecrnv cymma ux anvH pasHa 15 cm, a Hapy)XHasi YacTb CeKyLlen Ha 2 cm
Kopo4ye KacaTenbHOMN.

3.27. Toyka KacaHusi OKPY>XHOCTU, BNUCAHHOW B NPSIMOYrOfibHbIA TPEYrofbHUK, AenuT
rMMNOTEHY3y Ha OTpe3kn 6 cm n 9 cm. Hangnte CTOpoHy 3TOro TpeyronbHuKa.

FTEOMETPUSA 10
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3.28. MeHbLLee oCHOBaHME NPsiMOYrofibHOW Tpaneumm paBHoO 8 cm, a MeHbLlasa CTOpoHa
paBHa 6 V3 cm. Haigute CTOpOHbI Tpanewuun, ecnn oauH 13 eé yrrnos paseH 120°.

3.29. B oKpyXHOCTb BnncaHa Tpaneuns, OCHOBaHUA KoTopoun pasHbl 40 cm n 14 cm,
a BbicoTa 39 cm. Hangnte pagnyc oKpy>XHOCTMU.

3.30. AnaroHanu Tpaneumn pasHbl 20 cm v 15 cm, a Bbicota 12 cm. Hangute CTOPOHLI
Tpaneuuu.

3.31. bonbwasga gnaroHans pomba paBHa 24 cm, a paguyc BMCaHHOW OKPY>XHOCTU paBeH
6 cm. Hangnte ctopoHy pomba.

3.32. CTOpOHbI TpeyronbHWKa paBHbl 17 cm, 25 cm, 28 cm. OKPY>XHOCTb C LUEHTPOM Ha
OonbLlen CTOPOHe KacaeTcs ABYX APYrMx CTOPOH. Hanante nnowaab kpyra.

3.33. Hangute nnowaab napansenorpammMma, CTOPOHbI KOTOPOro paBHbl 6 cm n 4 cm,
a yron mexay amaroHansimu paseH 60°.

3.34. Cymma Tpéx yrnoB, o6pa3oBaHHbIX NepecevyeHneM AByX napannesibHbiX NpsiMbiX
TpeTben npsimon, paBHa 240°. Bbipa3uTe OTHOLIEHME HAaNBONbLLEro 13 NOMyYeHHbIX
CMEXHbIX YINOB K HAMMEHbLLUEMY B NPOLIEHTAX.

3.35. OguH 13 yrnos, 06pa3oBaHHbLIX NpU NepeceveHnn AByX NapannenbHblX NPsSMbIX
TpeTben npamon, B 3 pasa bornblue aApyroro. Hangmte cymmy AByX OCTPbIX YrTOB.

3.36. V13 0gHOM TOYKM OKPYXXHOCTU MpoBefeHbl ABe B3aMMHO MeprneHAuKynsipHble
Xopabl, ANMHbI KOTOPbIX paBHbl 8 cm 1 15 cm. Hangnte pagnyc oKpy>KHOCTW.

3.37. N3 TOYKM OKPY>KHOCTK MpoBefeHbl ABe xopabl, obpasytowme yron 30°. Hangute
ASIMHY OTpe3Ka, COeANHSAIOLLErO NX KOHLbl, €CNU pagnyc OKPY>KHOCTWU paBeH S cm.

3.38. Xopaa kpyra 4nvHo 6 cm HaxoguTCs Ha pacCcTosiHUKM 4 ¢m OT ero LeHTpa. Hangute
OJINHY OKPY>XHOCTW.

3.39. bokoBble CTOPOHLI Tpanewuun, onMcCaHHOM BOKPYT OKPYXXHOCTU, OTHOCATCS Kak 7:9,
a cpeaHsasa nuHus pasHa 32 cm. Hangnte 60koBble CTOPOHLI Tpaneumn.

3.40. B okpyxHOCTb paguycom 4 cm BnNucaHa Tpaneums, anaroHanb KOTOpPon ABnsieTcs
OunccekTpmcor OCTPOro yrra n obpasyeT ¢ MeHbLWMM ocHoBaHnem yron 30°. Hangute
BbICOTY Tpaneuuu.

3.41. B tpeyronbHuke ABC 2 A =45°, 2 B=60°, BC = 36, HainguTe ctopoHy AC.
3.42. Ha pucyHke 8 nokasaHo onpefeneHve BbICOTbl AepeBa C NOMOLLbLI Manku.
O6bsACHUTE 3TO.

3.43. Ha rope HaxoauTtcsa GalwwHs BbicoTon 70 m (puc. 9). HekoTopbii npeamet A y
MOOHOXUS ropbl HAGNOAAT cHavana ¢ BepLUnHbl B 6aluHm nog yriioM 60° K ropu3oHTY,
a noTtom ¢ eé ocHoBaHus C nog yrnom 30°. Hangute BbICOTY ropbl.
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COKpOBI/II.I.I,HVILI,a MaTeMaTuyeckKkux 3agad

M3BecCTHO, 4TO B nocnegHee BpeMs MHPOPMaLMOHHO-
KOMMYHWKaLMOHHbIE TEXHONMOMMM o4eHb BbICTPO pasBuBa-
I0TCA N CTPEMUTENBHO BXOOAT B CUCTEMY OOpasoBaHUs.
Cenyac B VIHTepHeTe Tak MHOMO MCTOYHUKOB MHOpMaLmK,
4YTO NONb30BaTLCHA 3TUM COKPOBMLLEM MOME3HO KaXKAOMY.
B NHTepHeTe MOXHO HanWTW nocrnegHne HOBOCTU MUpa Ma-
TeMaTUKN Ha y36eKCKOM, PyCCKOM, aHIMIMNCKOM W ApYrux
A3bIKax, MHOXECTBO 3M1EKTPOHHbIX Y4EOHUKOB 1 LMIPOBbIX
PECYPCOB, XPaHSLNXCHA B ANEKTPOHHbIX Bubnunotekax. Bbl
TakKe MOXeTe 03HAaKOMUTbLCH C pPasfINYHbIMU TEopeTu-
YeCcKMMK MaTepuanamu, MeToguy4eckuMm pekomeHgaumnsmu,
BGecymcneHHbIMM Bonpocamu, npumepamm n nx peLleHnsiMu,

MHpopmaLMeil 0 MaTemMaTUYecKUx ak3amMeHax, KOHKypcax OMNEeKTPOHHbIE
U onuMnuagax, NPOBOAUMBIX B PasHbIX rocyagapcrtsax, a ¢opmbl
TaKkKe C UHTEPECHLIMU MaTeMaTUY4eCcKUMK 3ada4ammn u ux

peLUEeHNAMM.

L & s - w W B

D'ZBEKISTON RESPUBLIKAS]
XALQ TA'LIMI VAZIRLIGI

EANT HALEDA,  WANIG! DARSLIELAR - DAPSLIKLAR  ALODA

SAYT TEST RENIMIDA ISHLAMOQDA

-
A

- k ':\.
e e

Hwxe npuBeneHbl agpeca psga UCTOMHUKOB. PekomMeH-
AyeM BaM HaWTW pasfMYHY0 MHTEPECYIOLLYI0 Bac NHGOp-
MaLMI0 O reOMETPUM U BOCNONb30BaTbCS BO3MOXHOCTAMMU
AJ1S1 CAMOCTOSATENBbHOIO U3Yy4YeHUs1 MaTeMaTUKN:

1. http://www.uzedu.uz — odpuuymnansHbii cant MuHucTep-
CTBa HapogHoro obpasoBaHusi, MHPOpPMaLNOHHO-06pa3oBa-
TenbHbIA nopTan.

2. http://www.ziyonet.uz — obpasoBaTenbHbIA nopTan
«Zionety.

3. http://dr.rtm.uz — HoBbI€ y4EBHMKIN, SNEKTPOHHbIE GOP-
Mbl METOANYECKNX MOCOOMI ANs ydYnTenen, npeseHtTauuu,
MYNbTUMEANNHbBIE NPUNOXEHUS, BUAEOYPOKN 1 NnaTtgopma
LMdPOBLIX PECYPCOB.

4. http://www.maktab.uz — oHnanH-wkona ans 1—-11 knac-
COB, NnoLwaaka ans BUAEOYPOKOB M APYrMx maTepmarnos no
LLKOMbHOM nporpamMme.

5. http://www.testing.uz — anekTpoHHas nnowaaka «lloa-
rOTOBKa K MeXayHapoaHbIM OLEHOYHbLIM UCCea0oBaHNAMY
ANS CTyaeHToB (Ha y30EKCKOM A3bIKe).

6. http://www.masofa.uz — nopran AUCTaHLMOHHOIO MpeseHTauum
06yyeHnsa HaumoHanbHOro nccnegoBaTenibCkoro MHCTUTYTa
nMmeHun A. ABIOHN.

Test tuziladigan
darsliklar ro‘yxati

i

I K

Bupaeoypoku
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JononHutenbHbIE
MaTepuanbl

7. http://www.onlinedu.uz — anekTpoHHas nnowagka
«HenpepbiBHOE npodeccrnoHanbHoe obpasoBaHue»
HaunoHanbHOro nccnegoBaTesnibCKOro MHCTUTYTa
nMm. A. ABNOHW.

8. http://www.skillgrover.com.uz — douHckasi nnardgopma gns
N3y4eHUs MaTeMaThKN U OLEHKM 3HaHUI yyalumxcs (Ha
y36EKCKOM S3bIKE).

9. http://www.khanakademy.org — cant gUCTaHUNOHHOIO
obpasoBaHusa «Khan Academy» (Ha aHINIMNCKOM A3bIKE).

10. http://www.khanakademiyasi.uz — nnatcdopma ans
BMAE0YPOKOB (Ha y36eKCKOM si3bIKe) MO TakuM npegmeTam,
Kak matemaTtuka, nHpopmartuka, xmmusa, usuka,
9KOHOMWMKA, B1onornsa n acTpoOHOMMUS.

11. http://www.school.edu.ru — obweobpasoBaTenbHblIi
noptan (Ha pycCKoMm si3blke).

12. http://www.problems.ru/ — cuctema noucka 3agady no
MatemMaTtumke (Ha pyCCKOM SA3bIKE).

13. http://geometry.net/ — y4ebHble MaTepuansl no anrebpe
N reoMeTpumn (Ha aHrIMNCKOM A3bIKe).

14. http://mathproblem.narod.ru/ — maTemaTnyeckme Kpyxkm
n onuMmnmnagbl (Ha pycCKoMm si3bike).

15. http://www.ixl.com — nopTan AuCTaHUMOHHOro oby4eHuns
MaTemMaTtuke (Ha aHrfMNCKOM S3blke).

16. http://www.mathkang.ru — cant mexagyHapogHom
MaTemaTu4eckon onuMmnuaabl «KaHrypy».

17. http://www.olimpia.uz — cant mexagyHapoaHom
MaTemMatunyeckom onumnmagbl «KeHrypy» (Ha y3bekckom
A3bIKE).

18. http://www.brilliant.org — cant guctaHunMoHHoOro oby4yeHuns
MaTemMaTtuke (Ha aHrmMNCKOM S3blKe).

19. http://www.geogebra.org — 6ecnnatHas nporpamma,
Nno3BONsLWas co3faBaTb ANHAMUYECKME («KUBBIEY)
PUCYHKN NO reoMeTpumn n anrebpe.

20. http://www.yaklass.ru — obpasoBaTenibHasa OHMaWH-
nnarcgopmMa 4nA WKOSTbHUKOB U yYuTeENen.

21. www.schulen-ans-netz.de — HemeLku canTt «MHTepHeT-
LKora» (Ha HeEMELKOM A3blKe).

22. www.studienkreis.de — Be6-canT HemeLKkux y4ebHbIx
KPY>KKOB (Ha HEMELIKOM Si3bIKe).

23. www.educasource.education.fr — ppaHuy3ckmin obpaso-
BaTesibHbIN canT (Ha opaHLly3CKOM A3bIKE).

24. www.educmath.inrp.fr — ynucpoBbie pecypcbl paHn-
Ly3ckoro obpasoBaHusi o mateMaTtuke (Ha opaHLy3CKOM
A3bIKe).

25. http://mat-game.narod.ru/ — maTemaTnyeckas ruMHacTumka.
Martematunyeckne 3agaym n pebycobl (Ha pyCCKOM A3bIKe).
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B pe3ynbraTe nsyyeHus 4aHHOW rnaBbl Bbl:

* Y3HaeTe aKCNOMbl CTEPEOMETPUN N HAYHUTECHL UX NCMNOJIb30BATb,
* Y3HaeTe BblBOAbl U3 aKCMOM CTEPEOMETPUN U HAYHUTECH UX TIPUMEHATD;

 y3HaeTe onpenerneHve napannenbHbIX, NePecekaonXcs U CKpeLLm-
BaOLLIMXCA NPAMbIX B NMPOCTPaAHCTBE U Hay4yuTechb M3obpaxaTb UX Ha
yepTexe;

* Hay4duTecCb onncblBaTb MPAMYIO JIMHUIO, NMapannesibHyr NMJTOCKOCTHU,

* CMOXeTe pas3bupatbCsl B CKpeLMBaOLWIMXCA W  napannenbHbIX
NNOCKOCTSIX;

i 6y,u,eTe MMETb OCHOBHbIE TMOHATUA O TMNPOCTPAHCTBEHHbLIX TeNax,
MHOrorpaHHmMkKax — rnpwuamMe, naparnenenurnene, |<y6e, niMpamMumae,
Hay4ynteCb ONnMcCbiBaTb UX Ha MJIOCKOCTH, M306pa)KaTb Ha 4yepTexe n
pewaTtb 3agayvun, CBA3aHHbIE C HAaxXoXXOEHNEM NMOBEPXHOCTH;

* CTPOUTb MPOCTble CeYEeHUss C TMOMOLLUbID MeToda «CrefgoB» W
napannenbHOro CABUra;

* NPUMEHATb N3YyYEHHbIE NMOHATUA, (*)aKTbI M MeToadbl B HE3HAKOMbIX U
peanbHbIX XN3HEHHbLIX CUTYyaUUNAX.

S
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OCHOBHBbIE MOHATUA CTEPEOMETPWUN

M3BeCTHO, 4TO reoMeTpuyeckne urypbl nogpasgens-
IOTCH Ha IM/1I0CKUE N MpocmpaHCcmeeHHbIe B 3aBUCUMOCTU
OT TOrO, NnexaT OHW MOMHOCTbLIO Ha NJSIOCKOCTU Unn HeT. [1o
CUX MOpP Ha ypoKax reoMeTpumn Mbl U3yvanu, B OCHOBHOM,
CBOMCTBA MNIIOCKMX reomeTpuyecknx dpuryp. B koHue 9
Knacca Mbl pacCMOTPESIM CBOMCTBA HEKOTOPbLIX NPOCTPaH-
CTBEHHbIX (ouUryp: Npuambl, nMpaMmunapl, LMNnuHApa, KoHyca

n cdoepsl (puc. 1).

IMnaHumeTpna nsyyaeT Nnockue reomeTpudeckue oury-
pbl, @ cmepeomempusi — CBOUCTBA TPEXMEPHbIX reoOMeTpu-
yeckux uryp (unu Ten). « Cmepeomempusi» NPONCXOANT
OT rpey. «stereos» — «0OGbEMHbIN, NPOCTPAHCTBEHHbINY, U
«metreo» — «N3MepPSATbY.

MpeomeTbl, 306paXKEHHbIE HA PUCYHKE 2, KaK CUMBOSbI
NPOCTPAHCTBEHHbIX TeM, Jal0T NpeacTaBneHne o Hux. Bee
npeaMeTbl OKpY>KatoLLLEro Hac Mmpa TPEXMEpPHbI 1 OO BLEM-
Hbl, X hopma Noxoxka Ha Kakyr-H1byab reoMeTpUYECKYHo

curypy.

K OCHOBHbIM reoMeTpU4ecknM purypam B NPpOCTPaHCTBE
OTHOCATCA MoYyka, rpsmasi v rnaockocms. OHN ABNAIOTCA
6a30BbIMU MOHATUAMU CTEPEOMETPUN U HE UMEIOT ornpe-
oeneHus.

To4yka MOXKeT paccmaTpuBaTbCs Kak 0603Ha4YeHne mer-
KUX NMPeaMEeToB, TaK Kak pa3Mep TOYKM He YYUTbIBAETCS;
NnpsiMas NIMHUS MOXET paccMaTpUBaTbCs Kak HaTAHyTas
CTPYyHa WINM Kpawn LUKONbHOW AO0CKW.TOYKM MPUHATO 060-
3HayaTb NPONUCHbIMKU NatuHckumun bykeamun A, B, C ..,
NPsIMble — CTPOYHbLIMY NAaTUHCKUMK BykBamun a, b, c...
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MNocKoCTb MOXHO NPeacTaBUTb Kak NMOBEPXHOCTb
Hanogobue cTonewHuuybl (puc. 3). Kak n npsamas
NWUHKMA, NrockocTb 6eckoHevyHa. Ha pucyHke Mbl
n3obpakaem TONbKO YacTb MAOCKOCTU. XOTb Mbl U
npeacraBnsem eé GeCKOHEYHO BbLITAHYTOW BO BCeE
CTOPOHbI, 0AHAKO 0ObIYHO M300pakaeM eé Ha YepTexe
B BMAe napannenorpamma (puc. 4).

HekoTtopble 0603Ha4YeHUA, NpUMeHseMble B
cTepeomeTpumn

lMnockocTn obo3HavatTCsa rpedecknmm byksammn Q.

B,y....

B npocTpaHCcTBe MNOCKOCTb, NPSIMYI U TOYKU
n3obpaxator, Kak Ha puc. 5.

Touka B MpOCTPaHCTBE MOXET KaK He NpuHaanexarb
NNOCKOCTU (puc. 6a), Tak u NnpuHagnexaTtb en (puc. 66).

Ecnu Touka M npuHaanexuT nnockocTn o, To Tak
)K€ MOXHO CKasaTb, YTO MIIOCKOCTb O, NMPOXOAUT Yepes
Touky M v onpenenutb kak M € .

Ecnn Touka M He npuHagnexuT nnockocTu o, oHa
obo3Havaetca M & ..

To4HO Tak xe npamasa nMHNA MOXKET nNpuHagliexartb
Ui He nNnpunHagnexartb NMJIOCKOCTU.

Ecnu Bce TOYKM NpPsIMON a KacatoTcst NMAOCKOCTU O
(puc. 7a), TO rOBOPSAT, YTO NPsIMAd a NEXUT B NNIOCKOCTH
Ol NN YTO MITOCKOCTb O MPOXOANUT Yepe3 NpAMYo a U
obo3HavaeTca Kak a C Q.

Ecnu npamas a He npuHagnexuT NNocKoCTU O, TO
OHa onpeaensieTcs kak a & o.

Ecnu Tonbko ogHa Tovka NPSIMON @ COOTBETCTBYET
NIoCKoCTN o (puc. 76), TO roBOPAT, YTO Npsimagd,
a nepecekaeT MISIOCKOCTb OL U 3anuUCbIBAlOT Kak
anNa=M.

Ecnu Toukn nepeceveHuss nrnockocten o u 3
obpa3syloT npamMyto a (puc. 8), TO rOBOPSAT, YTO 3TU
[ABe MIOCKOCTM nepecekarTca rno NpsMon a, u 310
oGosHavaetcs kak o N B = a.

Ecnu nnockocTy o v 3 He UMELT 0BLLIMX TOYEK (puc.
9), TO FOBOPAT, YTO 3TM [IBE NIIOCKOCTU HE NepeceKkarTcs,
M 3anucbiBaloT BBUge oL N B = B .

L

b)

b)
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a
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o
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aco, ana=M
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AKcnombl cTepeomMeTpun

B cTtepeomeTpuun, Kak u B nnaHMMeTpumn, CBOMCTBA
HEKOTOPbIX reoMeTpuyecknx uryp npuHMMarTCcs
6e3 gokasatenbctBa. lNpumem 6e3 gokasaTenbcTBa
cnegyoLume CBONCTBA MIOCKOCTEN B MPOCTPAHCTBE Kak
aKCMOMbI rpynnbl S:

S1 Uepes3 nwobbie mpu mMoYKU, He nexauwue Ha
OO0HOU rpsMod, rMPoxodum morsibKO OOHa MI0CKOCMkb.
(puc. 10).

1S, Ecnu dee moyku npsmod nexam & 00HOU
M710CKOCMU, Mo 8ce eé moyYKu nexam & 3moli
rnnockocmu (puc. 11).

S

3| Ecniu dse nnockocmu umerom obulyro moukKy,
mo y amux riockocmel ecmb U obwas npsimasi,
rnpoxoodswas yepe3 amy moyky (puc. 12).

OTUW TPU aKCMOMbI BMECTE C akCUOMaMu NiaHUMETpun
COCTaBNSAT OCHOBY CTepeoMeTpumn. B nnaHnmeTpum y
Hac Oblna eamHasi NNOCKOCTb, HA KOTOPOK pacnonaranmcb
BCe paccmarpvBaemMble Hamu urypel. B ctepeometpum
Takux nnockocten 6€CKOHEYHO MHOIO, N CYUTAETCH, YTO
aKCMOMbI NaHUMETPUN U BCE CBOMCTBA, AOKa3aHHble
B NNaHUMETPUN, NPUMEHNMbI KO BCEM U3 HUX. Takxke
B Kypce cTepeoMeTpum Heobxoaumo paccmaTpuBaTh
aKCUOMBbI NSTAHUMETPUM C TOYKU 3PEHUSA CTEPEOMETPUMN.

CneacTBuA U3 aKCUOM CTepeoMeTpum

% Teopema 1. Yepe3 npsiMyro u He fiexxaujyro
Ha Hell moyky npoxodum eOuHCcMeEeHHasi
njiocKocme.

Hokazamenbcmeo. [NycTb [ — 3agaHHasa npsmas,
a C — He nexawyasi Ha Hen Touka (puc. 13a).

Bo-nepBbiX, HY)XHO goKa3aTb CylecTBOBaHMUE
MIIOCKOCTW, YNOMSAHYTOW B 3aKfYEHUN TEOpEeMbl.
O6o3Hauyaem Ha npsiMon To4kn A n B. Toukn A, B n C
He nexart Ha ogHown npaMon. Torga, cornacHo akcuome
S, MNOCKOCTb MOXHO NPOBECTU Yepe3 Toukn 4, B u C
(puc. 136). o akcrome S, NNOCKOCTb O MPOXOAMT Yepes
npsmyto /.

NTakK, a — nckomas nrockocCTb.

Tenepb OOKaXeM, 4YTO 3Ta NNOCKOCTb — €ANHCTBEH-
HasdA.
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Mpennonoxum obpaTtHoe: NycTb Yepes npamyto /
N Touky C, He Nnexalllyto Ha Hel, MOXXHO NPOBECTM eLLé
OAHY NMockocTb f5. Toraa NNockoCTb £ Takke NPOXoanUT
n Yepes Toukn 4, B u C. Ho no akcmome S, Yepes
TPY TOYKM MOXET MPOWTU TONbKO OAHA MIOCKOCTb.
BbIxoanT KOHMNKKT. 3HAYUT, HaLLa rmnoTesa HeBepHa.
Uepes npsamMyto 1 TOYKY, HE Nnexallyto Ha Hel, MoXeT
NpoxXoauTb Of4HAa M TONbKO OA4HA NNOCKOCTb.

% Teopema 2. Yepe3 dee nepecekaroujuecsi
npsiMmbie nPoxooum moJsibKo 00Ha M/10CKOCMb.

Hokazamenbcmeo. MNyckai npsamble a u b
nepecekatotcsa B Touke C (puc. 14a).

Ha npamon a nomumo Touyknm C BO3bMEM
pononHutensHo Touky D. Torga, cornacHo Teopeme
1, Yyepes nNpsAMyto b 1 Touky D, He nexallyo Ha Hel,
NPOXOANT eANHCTBEHHAS NITOCKOCTL . (puc. 146). JTa
NNOCKOCTb MPOXOAMUT Yepes ToUkM C 1 D Ha NpsiMOM a.
CornacHo akcrMome S,, NITOCKOCTb 0L TaKXKe NpoxoauT
yepes npsmMy d.

Takum ob6pasoM, NMMOCKOCTb O MPOXOAUT
yepes OBe nepecekatwlmeca npamMble. [Jokaxute
CaMOCTOSATENbHO, YTO 3Ta MIOCKOCTb EANHCTBEHHASA.

? BOHpOCbI no Teme

1. Hazosume oOCHO8HblE 2eomempuyeckue
guaypbl 8 npocmpaHcmee. Ymo oHU moaym
o0bo3Hayamp?

2. Chopmynupytume u obbscCHUMe akCUuoOMbl
epynnbl S cmepeomempuu.

3. Pabomarom nu akcuomsl rnaaHumMempuu u
8 cmepeomempuu? Ymo ebl noHumaeme
nod mem, Ymobbl MOCMOMpPeMmMb Ha aKCUOMbI
naaHUMempuu € MOYKU 3peHUsi cmepeo-
mempuu?

4. B akcuome S, aKkueHmupyemcsi 6HUMaHue Ha
MoM, 4mo mpuU MOYKU He Jiexxam Ha 0OHoU
npsimol. Tak nu eaxHO amo mpebosaHue?
Ecnu ezo y6pams, 6ydem nu eepHa akcuoma?
[Mouemy?

5. ObbsicHume cnedcmeusi akcuom cmepeo-
Mempuu.

10
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MpakTnyeckue ynpaxHeHus

4.1. B Tabnuue cogepxuTtca oCHoBHas nHdopMaums 4-i Tembl. BHMMaTensHo nayunte
eé n nHtepnpetupymnte. [lokaxnte Teopemy 3.

AKCUOMbI cTepeoMeTpuUn U Ux creacTens (Teopembl)

a)

Akcuoma S,. Hepes nobble
TPU TOYKW, He nexauime Ha
O4HOM NpPAMON, NpPOXoauT
NMOCKOCTb, U NPUTOM TOSbKO
ofHa.

b)

_—

Akcuoma S,. Ecnv ABe To4KM
npssMOW nexaT B O4HOWN
NIOCKOCTU, TO BCE €€ TOYKU
nexart B 3TOW NSTIOCKOCTW.

c)

A\

Akcuoma S,. Ecnu aBe
MNSIOCKOCTU UMEKT OOLLYIO
TOYKY, TO Y 9TUX NSIOCKOCTEN
ecTb n obwaa npamas,
npoxogsuias vyepes aTy
TOYKY.

o

Teopema 1. Yepes npsamyto
N He nexalwyk Ha Heu
TOYKY MPOXOAMUT MIOCKOCTb
1 NPUTOM TOJSbKO OAHA.

Teopema 2. Yepes aBe
nepecekarmwmecs npsimble
NPOXOAUT MMNOCKOCTb U
NPUTOM TOSbKO OAHa.

Teopema 3. Yepes gBe
napannenbHble NpAMble
NPOXOAUT MIOCKOCTb U
NPUTOM TOJSTbKO OfHa.

4.2. CoeanHute onpepneneHna ¢ nx yCcrioBHbIM 0003Ha4YeHneM.

YTBepxaeHue O6o03HauyeHune
1. Touka M npuHagnexuT NnockocTn o. anN B=2g
2. Touka M He NpUHAANEXUT NIIOCKOCTM O M € a
3. MNMpsimas a NexunT B NIIOCKOCTU QL. M & o
4. Npamas a He NexnT B NNIOCKOCTU OL. acao
5. MnockocTn o 1 B nepecekatoTcs No NPsIMON a. anN B=a
6. MnockocTn o 1 3 He nepecekatoTcs. a¢ o

4.3. NpeactaBbTe CTEeHbI Bawero KabuHeTa Kak ¢pparMeHTbl NSIOCKOCTEN, YKaXuUTe

Ha cnegyrujee:

a) ABe nepecekarowmecs npsmble;
B) TP NpsiMble, NEPECEKAOLLINECS B OAHOM TOYKE;
[) OBe HenepecekarwLmecs npsmble;
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0) oBe nepecekaroLmnecs NoCKOCTY;
r) ABe HernepeceKaLwmecs NnocKoCTy;
e) Tpu nepecekarLmnecs rnrocKoCT.




4.4. MNpounTtante crneagyowme npeanoxeHna. Ecnv npegnoxeHne BepHoe, NOCTaBbTe
PSAOM C HUM «+», €CIi HEBEPHOE, MOCTaBbTe «—».

1 |Y oByX NnocKocTen MoXeT BbITb TOMNbKO oAHa obLias Touvka.
2 | Y AByX NfOCKOCTEN MOryT BbITb TONBLKO ABE OOLLME TOUKM.

3 | Y AByx nnockocten MoryT 6biTb ABe 0bLmne npsimble.
4

‘—Iepea OBe 3alaHHble NnepeceKarLmnecd npamMmblie MOXHO NMpPoBeCTU
TOJIbKO OHY MJ1IOCKOCTb.

‘—Iepea NnpAMYHO 1 TOYKY, HE JieXallyrto Ha HEn, MOXeT npoxoanTb oaHa
M TOJIbKO O4Ha MJTOCKOCTb.

6 Ecnu Tpn TOYKM He nexaT Ha 0gHOM NPAMON, TO Yepes3 HNUX MOXHO
NPOBECTUN OAHY NIOCKOCTb.

7 Ecnu aBe To4kM npamMon nexart B O4HOW NITOCKOCTU, TO BCE €€ TOYKU
nexat B 3TOW NSTOCKOCTW.

8 Ecnu aBe nnockocTy UMEIOT 0BLLYH0 TOYKY, TO 3TU MMOCKOCTU TaKxXe
NUMEIOT 0OLLYH0 NPSIMYI0, MPOXOASLLYIO Yepes 3Ty TOYKY.

4.5. Hangute KapTUHKY, KOTOpasi COOTBETCTBYET CBOMCTBAM MPOCTPAHCTBEHHbIX (Uryp
HUXe.

CsoucTtBa Yeprexu
Yepes nNpsaMylo M TOYKY, HE nexallyk Ha .
Hen, MOXeT NpoxXoAuUTb Of4HA W TONMbKO OfHAa /O/O/
MOCKOCTb.
— O

Uepes aBe nepecekaromecs NpamMblie MOXET
NpPOXoAuTb OAHa M TONbKO OA4HA MMOCKOCTb. —o——o—

Yepes aBe napansernbHble NpsiMble MOXET
NPOXOAMTb OAHA U TONbKO OAHA NITOCKOCTb.

4.6. CKOnbKo npsiMbIX MOTyT NPONTKN Yepes ABe TOYKM B NPOCTPAHCTBE?
4.7. CKOMbKO NMIOCKOCTEN MOXHO NPOBECTUN Yepes3 TP TOYKM B NPOCTPAHCTBE?
4.8. CKOMbKO MrOCKOCTEN MOXHO MPOBECTUN YepPE3 OAHY NMPSIMYHO B NPOCTPAHCTBE?

4.9. Korga B NpoCTpaHCTBE pacrnonoXeHbl TPU TOYKKU, KaK Yepe3 HUX MOXHO MPOBECTH
BGeckoHeYyHoe 4YnCIo NIToCcKoCTen?

4.10. B npoctpaHcTBe: a) ABe npsimble; 6) npsimas 1 NIIOCKOCTb; B) ABE NNOCKOCTU. CKOMNbKO
00LMX TOYEK MOXET ObITb Y ABYX NSIOCKOCTEN?

4.11. B npocTpaHcTBe: a) ABe npsaAmble; 6) npsAsMasi U NNOCKOCTb; B) ABE MITOCKOCTU;
r) TPW NAOCKoCTU. MOryT N OHN UMETb OOLLYIO TOYKY?

4.12. [lokaxunTe, 4TO Yepes TP TOYKK, Nexallme Ha NPAMON, MOXXHO NPOBECTU NITOCKOCTb.
Ckonbko bygeT Takmx niockocTen?
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4.13. Toukn A, B, C v D He nexaT B oaHOI
nnockocTu. JokaxuTte, yto npsmble ABun CD
He nepecekaroTcs.

4.14. MoXHO NN 4epes TOYKY nepeceyeHuss OByX
AAHHbBIX NPSAMbIX MPOBECTU TPETbIO NPSMYIO,
He nexallyl C HUMW B OOHOW NIOCKOCTU?
O6ocHynTe cBON OTBET.

4.15. Toukn A, B, C nexat B Kaxgow u3 AByX
pasnuyYHbIX NrockocTei. [lokaxuTe, YTo 3TU
TOYKM NnexaT Ha OgHOM NPSAMON.

4.16. [Jokaxnte, YTO OABe pasfn4yHble MNIIOCKOCTU
NPOXOAAT Yepes3 OAHY NPSIMYHO.

4.17. CKONbKO NPSIMbIX MOXHO MPOBECTU U3 HUX
yepes a) Tpu; 6) yeTbipe; B) NATb; ) n-nap
TOuYeK?

4.18. CKONbKO NMOCKOCTEN MOXHO MPOBECTU
yepes a) Tpu; 6) YyeTbipe; B) NATb; I) N-TPOEK
TOoYeK?

lNpakTnyeckue 3apaum

4.19. Ha kakne akCnmomMbl MOXHO onupartbca Ans
00bsACHeHUs criyvaeB Ha puc. 157

A) Moyemy OTKpbITasi ABEPb TO OTKPbIBAETCH,
TO 3aKpbIBaeTCs BO BpeMs rpo3bl? MNoyemy HeT
TaKoro AenCTBUS NPU 3aKPbITOM 3amKke?

B) Noyemy y kamepbl TPU HOXKN?

B) Kak npoBepuTb HOXKM CTyna, 4ToObl OH
NPOYHO CTOAN Ha nony?

') Kak npoBepsieTcs pOBHOCTb NIMHENKN?

[1) Kakyto 13 AByx TeOpeM CTEPEOMETPUHECKNX
aKCMOM Bbl MOXeTe O6bACHUTL?

4.20. Ha puc. 16 nokasaHbl JIMHUN, HAYEPYEHHbIE
NIIOTHUKOM rnepeq pacnuiioMm Oocku. Kakum
cnegcTBMeEM akCUOM CTEPEOMETPUN MOXHO
006bACHMTL ero paboty?

4.21. Ha puc. 17 nokasaH Ky3HeuYHbIM npouecc
BbINPSIMINEHNSI U30THYTOrO Xenesa. XKenesHblii
NpyT CHavana knagyT Ha POBHOE MECTO U
BbIPaBHMBALOT, yAapss MOMoTKOM. 3aTem ero
nepeBopavnBaloT M CHOBA pPacnioLMBaLOT.
Kakoe cneacrteBme akcMoOM CTEPEOMETPUM
MOXET 00BbACHUTL STOT NpoLecc?



NMPAMbBIE U NMNJTIOCKOCTU B NPOCTPAHCTBE

Mpsimble B npocTpaHCTBe @

[1Be npsiMble B NPOCTPAHCTBE MOryT NexaTtb, a MOoryT a)
W He Mexatb B OAHOM NnockocTu (puc. 1). [iBe npsimble, a b
He nexaliue B OJHON MMOCKOCTM B NPOCTPaHcTBE, !
Ha3bIBalOTCH ckpewusarowumucs (puc. 1a). \
Mpamble, nexawme B OOHOM MJIOCKOCTU WU ‘\\

nMerLme TONbKO OAHY OOLLYI TOYKY, HasblBalTCH
rnepecekarowumMucs npsamoimu (puc. 16).

Mpamble, nexawune B O4HON MMOCKOCTM U He | b)
nepecekawwmecs Apyr ¢ APYrom, HasbiBalTCs
naparnnenbHbIMU MPsSMbIMU (puc. 18). a b

MprmepoM nepecekarLwmxcs NpsMbIX ABNSKOTCS

AOporn, ogHa U3 KOTOpPbIX MPOXOAUT Yepe3 MOCT,
a gpyras — nog mMoctom (puc. 2). Takxke MOXHO
BblAENUTb NpsMble, nexalive Ha pédpax MN v LM,
napannenenuneaa (puc. 3).
OTpes3kn n ny4du, nexawme Ha npaAMbIX, Takxke
Ha3bIBalOT nepecekarwmmmncs (napannenbHbIMn).
Mpsimasa n NNIOCKOCTb B MPOCTPaAHCTBE

Mpsimas MoXeT nexaTb B NMAOCKOCTU (puc. 4a),
nepecekatb €€ (puc. 46) unu He nepecekatb €€, T. €.
He uMeTb obLuen Toukun (puc. 48). B nocnegHem cny4vae
NPsSIMYIO Ha3bIBAKOT rapasisieibHou I0cKocmu.

\
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TEOMETPUA

KapaHgalu, nexawmn Ha ctone, Aaét npeacras-
NneHne o NPsIMON, nexawlen Ha NnockocTu (puc. ba);
cTpena, BOTKHyTas B MuUleHb (puc. 56), naét npea-
CTaBneHne o NpsiMON, NepeceKkaroLLen NnocKoCcTb; a
rMMHacTMyYeckoe OpeBHO, CTosILLLeE Ha nony, — O Nps-
MOW, NapansienbHon NnockocTn (puc. 58).

Mpsivas AE (auaroHanb OCHOBaHWsI napannene-
nunega AGEC Ha puc. 6) neXxuT B NNIOCKOCTU OCHO-
BaHWs1, NepecekaeT N0CKOCTb, NieXallyto Ha CTOPOHe

AGA G, v napannesnbHa BEPXHEN NI0CKOCTU OCHOBA-
a A .G EC,.

NnockocTu B npocTpaHcTBe
Tenepb faBanTe NPOSACHNM B3aUMHOE pacrnosfoxe-
HMe NIIOCKOCTEN B NPOCTPaAHCTBeE.

B npocTpaHcTBE NIOCKOCTU MOryT nepecekaTbes
no NpsiMmon (puc. 7a) nn He UMeTb OOLLUEN TOYKM
(puc. 76). CnepoBaTtenbHO, 3TW NIOCKOCTU HAa3bIBaKOT-
CSl COOTBETCTBEHHO repeceKkarwuMucs Wnu napari-
nenbHbIMU MIIOCKOCMSMU.

BepxHsisi noBepxHOCTbL 1 GOkOBasi CTOPOHA CTona,
(puc. 78) npencTaBnAlT cobon nepecekarwmecs
NNOCKOCTWU, @ Mof M NOTOMOK KOMHaThl (puc. 72) —
napannesnbHble MNOCKOCTY.

Tak, He NPOTMBOMONOXHbIE CTOPOHbLI Napannene-
nunena, n3obpaxEHHOro Ha pUcyHke 6, NpeacTaBnsAlT
coGoll nepecekatoLLmecs MNOCKOCTU, a BepxHee U
HKHEE OCHOBaHMUSA U NPOTUBOMONOXHbIE CTOPOHbI —
napannerbHble NIoCKOCTH.

3Hak napannenbHOCTU «//» NCNONb3yeTCH He TOrb-
KO ANns napannenbHbIX NPAMbIX, HO U 4515 0603HaYeHns
NpsiMOW, NapannenbHON NITOCKOCTU, 1 NapanfenbHbIX
NNOCKOCTEWN:

al//b,a/on al//p.

MHorga nnockocTb, NPOXOAsALLY0 Yepe3 ToUKU A,
B, C, o6o3HavaoT ABC no onpeneneHnio Tpéx Touek
Ha Hew.

10



? BOI'IpOCbI no TtemMme

1. Kakue npsiMbie Ha niocKocmu Ha3blearomcs: a) rnepeceKkaroWUMUCS;
6) napasnnenbHbIMU?

2. Kakue npsimble Hasbiearomcesi ckpeuwusarowumucs? lNpusedume rnpumepesi.

3. Kak mocym 6bimb pacrosioxeHbl 8 npocmpaHcmee 08e rnpsmbie?

4. Kak Hasblgearomcs npsiMble: a) nexauwue Ha rnjockocmu; 6) naparsnesnbHbie
rnriockocmu?

5. Kak mo2ym 6bimb pacronioxeHb! 8 MpocmpaHcmee rnpsimasi U rniocKkocme ?

6. Kakue nyiockocmu 8 rnpocmpaHcmee Ha3biearomcs: a) repecekarouumMucs;
6) naparsnesnibHbIMU?

7. Kak 8 npocmpaHcmee moa2ym bbimb pacrosioxeHbl 08 rniockocmu?

npaKTVI‘-IeCKVIe 3aAaHuA

5.1. B Tabnuue npegcrasneHa oCHoBHasA MHpopmaums TeMbl 5. BHMMaTensHO nsyymte
N pasbsCHUTE ee€.

dopmbi PacnonoxeHue npsimbiX B NPOCTPaHCTBE
Nexart B 0aHOM NmetoT 0bLLYyI0 TOUKY MNepecekatowmecs: a ® b
[psambie
ﬁ; b MrockocTn He nmetoT o6Luyto Touky | MapannensHble: a // b
He nexat B ogHOM MrOCKOCTH CkpelymBatowmecs: a = b
dopwmbl PacnonoxeHue npsiMbIX U NIOCKOCTEN B NPOCTPaHCTBE
Mpsamasa a nmeet obLLYI0 TOYKY Mepecekatowmecs:
Mpamas a He
a npsimas C NJIOCKOCTbIO Ol aoa
' | nexuT B Nno-
a CKOCTU G Mpsimast a HEe nmeet obuyto Touky | [lMapannensHeble:
MMOCKOCTb C NMOCKOCTbIO O a//o
MpsmMasa a NexuT B NNIOCKOCTU O aca
Popmbl PacnonoxeHue nnockocTen B NPOCTPaHCTBE
Mnockoctu | VIMetoT obLLyio Touky Mepecekatowmecs: a N B =a
aunf He nmetoT o6Lmx Touek MapannensHole: o/

5.2. OnpepenuTe, 4TO NPEACTaBNAT COOOM NpsIMbIe
NNHUN B NPOCTPAHCTBE Ha puUcyHke 8.
5.3. B mogenu kyba otobpasute cneayowme napbl
€ro 3f1EMeHTOB:
a) oBa pebpa ¢ ogHOM 0OLLEN TOUKON;
6) oBa pebpa, He umetroLme obLEeN TOYKN;
B) ABa pebpa, He nexalline B O4HON NOCKOCTY;
r) pebpo n cTtopoHa ¢ 0bLLen TOUKON;
A) pebpo n cTtopoHa, He nmewLwme obLnx

TOYEK;
€) CTOpOHa 1 nexaulasi Ha Hen pebpo;
X) OBE HenepecekarLMecss CTOPOHbI;
3) ABe nepecekaoLLMecs CTOPOHbI.

22
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5.4. CoegmHunTe HasBaHMA NPSIMbIX C UX CBOMCTBaMW.

Ceolicmea npsiMbIX JIUHUU B3aumHoe pacrnosioxeHue
JlexxaT B NNOCKOCTM N HE UMELIOT OOLLIEN TOYKN. CkpeLumBatoLmecs
JlexxaTt B 04HOM NAOCKOCTM U UMEIOT OBLLYO TOYKY. Mepecekatowmecs
He nexat B 0gHOM NIIOCKOCTH. MapannenbHbie
£ 5.5. MNnockoctn o 1 B Ha puc. 9 nepecekakoTca No NPSIMON
. amas NEeXWUT B MIIOCKOCTU O. BeAuUT
EF. N asa AB ne 0CKOC MpoBeguTte

npamyto Yepes Touky C, nexalulyto Ha nnockoctu 3, Tak,
4YTOObI OHa:

a) nepecekana npamyto AB;

¢ 6) ¢ npsiMoit AB GbInNn CKpPeLLMBaOLLIMMUCS;
V N

/B
A
B) npsmMasa AB 6bina napannensHa NpsMon.

5.6. M3BecTHO, YT0 a // b v a // a.. Kak MoryT 6biTb B3aMHO
pacnornoxeHbl npsiMas b 1 NrockocTb oL?

5.7. VsBecTHo, Yto 0. // P, a C am b C . Kak moryT BbITb
B3aVIMHO pacrnonoXeHbl NpsiMble @ U b?

@ @

M P o
B B - - C
/a /

C A D

5.8. Ha puc. 10 nnockoctv o 1 3 nepecekatotcst no npsamont b. Ecnun a /I b, ¢ v b He
napannernbHbl, TO Kak MOryT ObITb pPacrnonoXeHbl NpsAMble a U ¢?

5.9. Ha pucyHke 11 Touka M nexuT Bo BHeLLHel obnactu TpeyronbHuka ABC. HanguTe
ckpelymBarowmecs npsamele ¢ npameivmn MA, MC, MB.

5.10. Ha puc. 12 npsmasi PQ nexuT BHe npsimoyronbHuka ABCD, Ho napannensHo BC.
Kakumu siBnsitotcst npsimble: a) PO u AB; b) PO v CD; ¢) PO wn AD?

5.11. [laHa TpeyronbHas nupamuga (tetpasgp) A BCP. Kak npsiMble NMUHUM B Tabnuue Huxke
oTHOCcATCA Apyr K Apyry? lNoctaBbre cooTBeTCcTBYOWMIA cumBon (® — nepecekaer,
- — CKpeLLeHHble, / — napanenb) B COOTBETCTBYHOLLYIO SYENKY.

BC AC PA PB PC

A

BC
AC
PA
PB
PC

S
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5.12. Ha puc. 13 npsimasi a n Touka A npuHagnexat nnockoctn o. Toukn C n B aaHHom
NNOCKOCTM He npuHaanexat. byaeTt nv nnockocTb, Npoxoasasa Yyepes cregyrowime
TOYKM N NPAMbIE, OTNNYATBCA OT AAaHHOM MAOCKOCTU o.?

A) Yyepes NpsiMyto a 1 ToYKy B; B) uepes npsimyto a n Touky C;
C) yepes npsimble AB n AC; D) yepes npsimble AB n BC.
5.13. Ncnonb3ys AaHHble pucyHka 14, 3anonHute Tabnuuy no obpasuy:
MnockocTu aunf oauny amno Buy Ymno
O6Lme ToUKK AwvB
O6Lwme npsmble AB

5.14. lpountante cnegyowme npeanoxeHus. YkaxuTte, BepHbl S OHM Bcerga, nHoraga
W1 HAKOTrAA, NOCTaBMB «+» B COOTBETCTBYHOLLEM none Tabnuupl. MNpueeguTe npumepsl,
noaTBepXaaroLLme BaLl OTBET.

MNMpennoxeHune Bcerpa | UHorpa | Hukorpa

[Mpsimasa B NpOCTPaHCTBE HE NEXMUT B MITOCKOCTU.
[1B€ NNOCKOCTN MMEIOT TONbKO OAHY OOLLYHO TOYKY.
[MnockoCcTn nepecekaroTcs NPSAMOMN.

[1Be NNOCKOCTM MMEIOT TONbKO ABE 00LME TOYKN.
[1Be NNOCKOCTN UMEIOT ABe obLme npsimMbIe.

OpfHa NnocKoCThb NPOXOAUT Yepes ABe nepeceka-
oLMecs npsmble.

Mpamas n Touka NpoxoasaT Yepes OAHY NJ1IOCKOCTb.
OpgHa nNnockocTb npoxoanT Yepes3 TP TOYKN.

Ecnun ogHa Touka I'IpSIMOI7I JIEXXUT B MNJIOCKOCTHU, TO
BCE €€ TOUYKM TakKe nexar B 3TOW MIOCKOCTU.

Ecnu aBe NNockocTn MMEIOT 06LLIYIO TOYKY, OHU
repecekarTcs.

© |O|N| & | Oa|R[Ww|IN|—~
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NMPOCTPAHCTBEHHbLIE TEOMETPUYECKUE
OUryPbl. MHOIroreAHHUKHU

B Mnaawmx knaccax Mbl NO3HaKOMUITUCH C PAOOM NPOCTPAHCTBEHHbLIX FEOMETPUYECKNX
douryp. HekoTopble U3 HUX Mbl Ha3Basu rnpocmpaHcmeeHHbIMU mesnamu. NpoCcTpaHCTBEH-
Hble Terna MOXHO NPeAcTaBUTb Kak YaCTb OKpPY>KatoLLero Mupa, 3aHAaTy MatepuanbHbIM
TenoM. [NpocTpaHCTBEHHOE TEro OrpaHNYNBaETCH CBOEN MOBEPXHOCTLIO.

MHoz202paHHUK — 9TO MPOCTPaAHCTBEHHOE TENO0, OrpaHUYeHHOE NITOCKUMU MHOTOYrofb-
HUKamMu. 1r10cKne MHOroyrofibHUKM Ha3blBalOT 2paHsaMu MHO202paHHUKa, WX BepLUUHBbI
— 8epwuHaMu MHO202paHHUKa, a CTOPOHbl — pébpamu MHoz2o2paHHUKa. OTpesokK, co-
eOVHSAILWNA Be BEepLUNHbI, He NpuHaanexaiwime o4HOW rpaHn, Ha3blBaloT dua2oHaslbHo
MHo2o2paHHuUKa (puc. 1).

paHunUy MHOrorpaHHWKa HasblBalT €ro rmogepxHocmsto. MHOrorpaHHuK genut npo-
CTPaHCTBO Ha ABe Yactun. OaHy 13 HUX, GECKOHEYHYI0, Ha3bIBaKOT 8HEWHeU obracmeio, a
OrpaHUYEeHHY0 YacTb — 8HympeHHel obriacmbo MHO202paHHUKa.

BepwuHa

Ecnu MmHOrorpaHHuk pacnonoxeH no ogHy CTOPOHY OT MIIOCKOCTU, MpoXoasaLLen Yyepes
noByio ero rpaHb, TO MHOFOrPaHHUK Ha3bIBAOT 8bIMyKI1bIM MHO202PaHHUKOM.

Hanpumep, Ky6 — BbINyKnbli MHOrOrpaHHuK. Ha puc. 2 n3obpaxeéH He BbInyKrbli MHOMO-
rpaHHuK. Mo3xe mMbl Byaem ndyyatb NpOCTENLLME MHOTOrPaHHUKA: MPU3Mbl U NIMpamMubl.

MHororpaHHuK, 4B€E FpaHn KOTOPOTO SIBASATCA paBHbIMW MHOMOYroflbHUKamu, a octasnb-
Hble — napannenorpaMmmamu, HasblBatloT rpu3dmol (puc. 3). PaBHble rpaHu HasbiBalOT
OCHOBaHUsMU, a napannenorpaMmmbl — 60K08bIMU 2paHsaMU MHOFOrpaHHUKa (puc. 4).

Mo Yncny CTopoH B OCHOBaHMM MHOTOrPaHHMKN pasnensitoT Ha mpey20sibHble, HembIpEéx-
y2ors1bHbIE, N-y20lbHbIE MPU3MBbI.

Ha pucyHke 3.a usobpaxeHa TpeyronbHas npusma ABCA B ,C,, Ha pucyHke 3.6 —
YeTbipéxyronbHas npuama MNLOM N L O,.

3 4

B C
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OCHO8aHue
I

bokosoe pebpo

6bkosasi epaHb

OCHOB8aHue pa

Ecnu 6okoBas rpaHb NpM3Mbl NEPNEeHANKYNSpHa OCHOBaHMIO, TO €€ Ha3bIBatoT PsSMOU
npusmou (puc. 4), ecnn He NepneHanKynNspHa, To HaKNOHHOW npuamon (puc. 5).

Ecnv ocHoBaHMSA NpsAMOK NPU3Mbl ABASIOTCA NPaBUbHbIMU MHOTOYTONTbHUKaMU, TO €€
HasblBaloT rpasusibHou (puc. 6).

Mpn3ma, OCHOBaHMEM KOTOPOWN SIBMSIETCA napannenorpamm, HasblBatoT riaparisierne-
rnunedom (puc. 7). Mapannenenuneabl, Kak U NpU3ambl, MOTyT ObITb NpAMbIMUK (puc. 8) n
HaKNoHHbIMK (puc. 9). Bce rpaHu npamoro napannenenunega CocToAT U3 NpaBUibHbIX
NPSIMOYTOSTbHUKOB.

Mpamon napannenenunesn ¢ NPSMOYrofibHbIM OCHOBaHWEM Ha3blBaOT MPsSMOy20/ib-
HbIM napannenenurnedom (puc. 8). Bce rpaHn npaAMOyrofibHOro napannenenunega —
NPSIMOYTONbHUKN.

Tpu pebpa npaAmoyronbHOro napannenenunena, ucxogswmne n3 ogHOW BepLUNHBI,
Ha3bIBalOT €20 U3MEPEHUSMU.

MpsamoyronbHbIM Napannenenunen ¢ paBHbIMU AfIMHAMW BCEX TPEX U3MEPEHUN
HasblBaeTcs Kybom. O4eBNOHO, YTO rpaHAMK Kyba ABMSOTCA paBHble KBaapaThl.

®<>

[Mupamuda — MHOrOrpaHHUK, 0AHa 13 rpaHen KOTOPOro SABNAETCA MHOMOYrofibHUKOM,
a ocTanbHble — TpeyronbHUKamu. MHOroyronbH1K Ha3blBalOT OCHO8aHUEM rupamuodsbl, a
TpeyronbHUKM — 6okosbiMu epaHsiMu. Ha pucyHke 10 nsobpakeHa naTuyronbHas nupammaa
TABCDE. MatuyronsHnk ABCDE — ocHoBaHue nupamngpl, TpeyronsHukmn ATB, BTC, CTD,
DTE w ETA — eé 6okoBble rpaHu, a T — eé BepLunHa.

B 3aBMCUMOCTM OT 4YmMcna CTOPOH OCHOBaHWUA pasnuyarT mpeyaosibHble,
yembIpEXy20sbHble, N-y20s/ibHble nupamuobI.

TpeyronbHyto NpaMuay Takke HasblBalT mMempasdpom.

Ha pucyHke 11 mnsobpaxeHa TpeyronbHas nupamuaga, a Ha pUCyHke 12 —
YeTbIpéxyronbHas.

MpaBuUNbHONM Ha3sbiBalOT NMpaMuay, ecnn eé OCHoBaHMeM NupaMuabl ABMAETCS
npasurbHbIl MHO20y20/bHUK, a TPaHn paBHbI ApYr ApYrY.

10
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T sepuuna

boKosas apary

B

BbicoTy 60KOBOW FpaHu, ONyLLEHHYIO U3 BEPLUWHbLI NPaBUbHOM NMpamuabl, HasblBaoT
arnogemoll. Ha pucyHke 12 nsobpaxeHa npasunbHasa nupamuga APORS. Otpesok AB

ABngeTca anoemMon aTon NnupaMmuabl.

% Teopema 2.1. B npasunbHOU nupamuode: a) 60koebie 2paHu; 6) 60koebie
pébpa; 8) anogheMbI pasHbI MexxOy coboll.

e mm——————— >
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Hokazamenbcmeo. MNMyctb QA A,.. A
npaBunbHasa nupamunaa, a O — LEHTP €€ OCHO-
BaHuA (puc. 13).

1. OTpeskn OA], OAz, OAn ABNAITCA
paguycamum onucaHHOW BOKPYr NpaBMIibHOro
MHOTOYrOJIbHUKA OKPY>XHOCTWU, MO3TOMY OHU
paBHbl Mexay cobon. B npamoyronbHbIX Tpe-
yronsHukax QOA, QOA,, ..., QOA paBHbl
MO OBa KaTeTa, U OHM paBHbl Mexay Cobow.
Torga nx rMnoTeHysbl Takke OyayT paBHbI:
04=04,=...=Q0A .

2.Tak kak bokoBble pébpa npaBunb-
Hoi nupamuabl QA A,... A paBHbl Mexay
cobon, To e€ BoKoBbIE rPaHN ABNAIOTCSA PaBHO-
6enpeHHbIMKU TpeyrofnbHUKamu. Nockonbky
OCHOBaHUS 3TUX TPEYronbHUKOB SIBMASAKOTCA
CTOPOHaMWN NPaBUITIbHONO MHOrOYronbHUKa,
TO M OHW paBHbI MeXxay coboMn.

CnepoaTternbHo, 60KOBbIE FpaHu NUpamMuabl
paBHbl MO TPEM CTOPOHAM.

3. BokoBble rpaHn npaBuIibHOW NMpamMuabl
paBHbl. CnegoBaTenbHO, anogeMsbl, NpoBe-
AEHHble 13 BepLMHbI ), Takke paBHbl MeXay
cobon.



% Teopema 2.2. lTnowadb 60K060U MoeepxHOCMU npasusibHOU NuUpPamuobl
paeHa npouseedeHuUr0 nosynepuMempa OoCHogaHuUsl Ha eé anogemy.

Hokazamenbcmeo. MNyctb Q4 A,... A —npasunbHas nupamuaa (puc. 13). Mnowaab
GOKOBOWN MOBEPXHOCTM NMMpaMUAbl paBHa CyMMme nrolwanen eé OOoKoBbIX rpaHen. A eé
OoKoBble rpaHN — 3TO paBHble Mexay cobow paBHoOenpeHHble TpeyronbHuKN. B cBoto
ouyepeab, BbICOTbl 3TUX TPEYroflbHUKOB — 3TO TaKkKe paBHble mexay cobor anodems:

OF,= OF=..= OF, _
OTcropa: S = SAIQA;SAZQAS + ...+ SAnQA,_

1 1

= 7 A4, 4, 08+ 54,408+ . +5 A4 A4-0F =
1

=5 (A4A,+AA+. .. +4A4)OE =p-a

3neck p — nonynepuMeTp oCHOBaHWA Nupamuabl, @ — anodema nupammuasbl.

? Bonpocbl no teme

1. Kakue 2eomempuyeckue ¢huaypbl Hasbigarom: a) rniockumu; 6) npocmpaHCmeeHHbIMU?
2. YUmo makoe nipocmpaHcmeeHHoe mesno?

3. Kakoe meno Hasbigarom MHO202paHHbIM? Onuwume e20 351eMeHMBbI.

4. Kakol npedmem Hasbigarom ripusmoli? Onuwume e2o afieMeHM:bI.

5. Kakue eudki rpu3m 8wl 3Haeme?

6. [atime onpederneHue rnpsimoy20ribHOMY napajsinenenunedy.

7. Kakoli o6bekm Hasbigaemcs nupamudol? Onuuwiume e20 351eMeHMbI.

8. Kakue sudbi nupamud ebi 3Haeme?

9. Ykaxume ceolicmea ripaguribHoU rnupamuosbi.

npaKTVI‘-IECKVIe ynpaxHeHus

6.1. B Tabnuue coagepxuntca ocHoBHasa nHgopmauns 6-1 tembl. BHUMaTeNbHO n3yunte
€€ 1 HTepnpeTupymnTe.

MHororpaHHuKu
Mpuama MpsMoyronbHbIN Ky6 Mupamunga
napannenenunen
D C S
A] CI 1 C] DI 1
! 1
I 1
BI AI 1 B A : B
1 1 1 )i 9
: D¢ ----1-3C ) -
1 ’ D
D C ’ .
’ A 4 (=}
! B
’ 2 C o
A B o
=
OcHoBaHus — OcHoBaHus — NPSMO- | OcHoBaHMs — kBa- | OCHOBaHMWE — o
MHOTOYTOSbHUKM, plralu==lE qublpex— Apathl, 6oKoBbIE MHOTOYTOSbHUK, -
BGoKoBbIE rpaHn — ?/;Z::HMK::E,;"\(:EOBH(% rpaHun — kBagpatbl. | GOKOBbIE rpaHn —
napannenorpammbi. YTOMBHYIKNA, TPEeyronbHWKHN.

e
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e)

6.2. Kakoe 13 npocTpaHCTBEHHbIX Ten Ha puc. 14
ABMSIETCA CaMblM MHOFOrPaHHbLIM?

c)

6.3. Kakne 13 npocTpaHCTBEHHbIX Ten Ha puc. 15:
1) ky6; 2) nnpamuaa; 3) npuama?

D]I Cl c)
B E D ¢
2 [C = Ic
—5 %

6.4. Ckonbko BeplnH, pébep n rpaHen nmeet
nupammga Ha puc. 15a? M3 kakoro MHOroyrosb-
HWKa COCTOUT OCHOBaHME? A Kak HACHET CTOPOH?

6.5. Ckonbko BepLlnH, p€bep n rpaHen nmeet
npuama Ha puc. 15b? M3 kaknx MHOroyronbHMUKOB
COCTOAT OCHOBaHMA? A GOKOBble rpaHn?

6.6. Ha puc. 16 nokasaH MHOrorpaHHuK

ABCDEFA B,C D E F, Hazosute B HéM:

a) CTOpPOHbI, o6Lme ¢ pedbpom CD;

b) cTopoHbl, obuwime ¢ pebpom DD ;

c) Tpu o6Lue rpanu ¢ E;

d) Tpn obwwme rpann ¢ C;

e) Tpy o6LumX pebpa ¢ A4;

f) Tpn 0Bmx pebpa ¢ F,.

6.7. MoxeT nn y npnambl 6biTb: @) 9; 6) 16 BepLUMH?

10



@ a) : b) c)

"""""""""""""""" 3x mm
8,3 cm - 0,92 cm

d) e) f) - 219cm —

10 m /
5cm
« /
12 m
] 6 cm 34 'em
3cm

v

«—75cm—-s

6.8. [lokaxuTe, 4TO YNCo BEPLUMH NoBOM Npmu3Mbl YETHO.

6.9. MoxeT nu y npmambl 6biTb: a) 14 pébep; 6) 15 pEbep?

6.10. [Jokaxute, 4TO KONM4YecTBO pEbep noboM NpU3mMbl
KpaTHO TPEM.

6.11. OnpegennTte BUA Npuambl, ecnun 'y Heé: a) 10 BepLUnH;
6) 18 pébep; B) 18 rpaHen.

6.12. BoiBeanTe dpopmyny Ans pacyéTta a) BEpLUUH,
6) pébep; B) rpaHen nobown n-yronbHON NPU3MBbI.

6.13. MoxeT nu y nupamugbl 6biTb: @) 3 BEPLUNHBI;
6) 7 BepLunH?

6.14. MoxeT nu y nupamugbl 6biTh: a) 20 pébep;
6) 21 pebpo?

6.15. [lokaxunTe, 4TO KONU4ecTBO p€bep nobor Nnupamnapl
YETHO.

6.16. OnpeaenuTe BUO Npammnapl, ECrv y He€: a) 6 BEPLUNH;
6) 22 pebpa; B) 10 rpaHen.

6.17. MoxeT nn y Npm3mbl ObITb: @) 9 rpaHen; 6) 16 rpaHein?

6.18. Kakon MHOroyrosibHUK siBfISI€eTCS OCHOBaHUEM NPU3MbI
c 15 pébpamn?

6.19. Kakon MHOroyrosibHUK SABMIS€TCA OCHOBaHMWEM
nMpamngpl ¢ 32 p€bpamm?

6.20. BoiBegnTe hopmyny Ans pacyéTta: a) BEepLUnH;
6) pébep; B) rpaHen NPOM3BONIbHOW N-YrONbHOW
nMpamnapl.

FTEOMETPUSA 10

6.21. Ncnonb3ys gaHHble pucyHka 17, Hangute obLuyto
nnowazb NOBEPXHOCTN MHOrorpaHHuKa (Ha puc. 17 a-c
BCE YIMbl NpsiMble).

P
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eq)paHLLnym nMne-
patop HanoneoH

BoranapT obnazan oyeHb
OCTPbIM U XMBBIM YMOM U
npeycneBan B reOMeTpuu.
OH c4mTan 3Ty HaykKy Bax-
HOW KaK B BOEHHOM Jene,
TakK u B Apyrux obnactax.
imnepaTtop Aaxe Hanwmcan
HECKONbKO CEepPbE3HbIX
Hay4HbIX paboT no reome-
Tpun. OaHa 13 reomeTpu-
YeckmMx 3ajay nosxe oOobina
Ha3BaHa B €ro YecTb «3aja-
yen HanoneoHa».

50
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6.22. [lokaxuTe, 4TO y NpsAMOM Npu3mbl Bce BOKOBbIE
rpaHu — NPSMOYTrONMbHUKMW.

6.23. [okaxuTe, 4TO nnowaab GOKOBOM MNOBEPXHOCTU
NpsIMOM NPU3Mbl paBHa NPOU3BEAEHUIO NepuMeTpa
OCHOBaHust Ha 6okoBoe pebpo.

6.24. OcHoBaHMe NpAMOro napannenenunega —
pom6 c gunaroHansmu 10 m n 24 m, 6okoBoe
pebpo napannenenunega 8 m. Hangute nonHyto
NoBEpPXHOCTb Napannenenuneaa.

6.25. [lokaxkute, 4YTO BCE rpaHuM NMpsiMoyrosibHoro na-
pannenenuneaa siBNSTCA NPAMOYrofibHUKaMM.
6.26. CTopoHa oCcHOBaHWsl NpaBUIbHON TPEYronbHOM
npuambl paBHa 6 cm, a 6okoBoe pebpo — 11 cm.

Hangmnte nosnHyo NoBEPXHOCTb NPU3MBbI.

6.27. CTopoHa OCHOBaHWSA NpaBUibHOW 71-yrONbHON
npu3Mbl paBHa a, a GokoBoe pebpo pasHo /. Hait-
anTe 6OKOBYHO MOBEPXHOCTb M MOSTHYH NOBEPXHOCTb
npuaMbl, yunTtbiBas, uto: a) n = 3, a = 5, h = 10;
6)n=4,a=10,h=30;B)n=6,a =18, h = 32;
rn=5a=16, h=25.

6.28. Anodema npaBuibHOM TPEYrosibHOW NMpamuabl
paBHa 15, a OTpPe3oK, COeaAMNHSAILWNA BEPLUNHY
nupamuabl C LEHTPOM OCHOBaHusA, — 12. HanguTe:
a) 60KoBYK rpaHb U OCHOBaHWe nNUpamMuasbl;
6) 60KOBYIO MOBEPXHOCTb NMMpPaMuUAbl; B) NOMHYIO
NOBEPXHOCTb NMpamMuibl.

6.29*. OcHOBaHMe nupamungbl — napannenorpaMmm
co ctopoHamu 10 n 8 n MeHbLUEN OnaroHanbto 6.
BbicoTa nMpammngbl NpoXoanT Yepes TOYKy nepe-
CeyeHnsa gmaroHanen OoCHoBaHuA, a eé AnunHa
paBHa 4. Hanagute nnowagb: a) 6okosoro pebpa;
©) 6oKOBOW rpaHu; B) NOSTHON NMOBEPXHOCTWU
nmpamuibl.

6.30*. CTopoHa 0CHOBaHWSA NPaBUbHOW LLECTNYTONbHOM
nupamuabl pasHa 10 cm. OnuHa oTpeska,
COoeaMHSALWero BepwmHy nupaMmmnibl ¢ LEHTPOM
OCHOBaHWs1, paBHa \/% . Hangure: a) 6okoBoe pebpo
n anodemy; 6) 6OKOBYH NOBEPXHOCTbL; B) MOSHYHO
NOBEPXHOCTb NMpamMUAbI.

6.31. lNpaBunbHaga wWecTuyronbHas NnMpamuga uMeet
nnowagb 6okoBor noeepxHocTn 150 m? n 6okoBoe
pebpo 10 m. Hangute nnowaab OCHOBaHUA
nMpamuibl.

6.32. OcHoBaHWe NpPsIMOV NMPU3Mbl — NPSIMOYTOSbHbIN
TPEeYronbHWK C TMNOTEeHY30M 5 cm 1 kateTom 4 cm.
Hangute nnowaab ©60OKOBOM NOBEPXHOCTU, €CNu
rpaHb, CoAepXallan HaMMeHbLUNI KaTeT, — KBagpar.
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NMPOBEPbLTE CEBA

1. MNpountante cnegyowme npeanioxeHuns. Ecnv npegnoxeHne BepHoe, NocTaBbTe PAAOM
C HUM «+», @ ecnn HeBepHoOe, NoCTaBbTe «-» B COCEAHEM KBagpare.

A Toukn A, B, C, D He nexat B ofHOW NnockocTu. [1Be NnockocTu, Npoxo-
aswme vepes Toukn A, B, Cn B, D, A, nepecekatotcsa Ha npamon DB.

TabypeT Ha 3 HOXKax ycTom4dMBee, Yem
B | ctyn Ha 4 Hoxkax.

C Tonbko Tpu BeplumnHbl A, B, C yeTtbipéxyronbHuka ABCD nexat B oaHON
MIOCKOCTM.

D Uepes Tpn TOYKK, HEe nexalume Ha O4HOW MPsIMOM, MOXXHO NPOBECTU OAHY
N TONbKO OAHY MIOCKOCTb.

E Toukn A, B, C, D He nexart B oHOW nnockocTu. Torga nobble Tpy U3 aTUx
TOYEK HE nexart Ha O4HOWN NMPSIMOWN.

[Be pasnuyHble npaAmble a U b nepecekaiwTtca B Touke A. MpaAmble,
nepecekatolLlme 3T NpsiMble U He NMpoxoasiime Yyepes Touky A, nexar B
OJHOW NITIOCKOCTMN.

[Be pa3nuyHble NMOCKOCTM — L U 3 — nepecekatoTcst no npsimoit m. Mps-
G | masi @ nexuTt B nnockoctu o, npsiMasi b nexut B nnockoctu f3. MNpsimble a
n b nepecekatotca B Touke A. Toraa Touka A NeXuT Ha NPAMOoN mi.

H D,Be pa3Hbl€ MIOCKOCTN MOTYT UMETb TOJTIbKO OAHY O6LU,yIO TOYKY.

2. CkonbKo NpsiMbIX, KOTOPbIE HE NepeceKatoT NPsIMYHo a, MOXXHO NPOBECTU B MPOCTPAHCTBE
yepes Touky O, ecnu nssecTHo, 4to O ¢ a?

A)3 6) 6eckoHEe4YHO MHOro B) vy ogHoM r)1 A) 2
3. Bbibepute nponyLieHHOe CroBO U 3aKOHYMTE NPEeanoXeHne:

[Be napannernbHble NIOCKOCTN AEeNAT NPOCTPAHCTBO HA __ 4acTwu.

A3 E)4 B) 6 r)2

4. Tpn Myxu ogHOBpeMeHHO B3rieTenu co ctona. Korga oHM cHOBa OKaXyTcsl Ha Of4HOM
NOCKOCTU?

5. OnpepgenuTte, Kakoe MakcMMaribHO BO3MOXHOE KOMMYECTBO MFIOCKOCTEN MOXHO
NPOBECTU B MPOCTPAHCTBE Yepe3 YeTbipe napasnenbHble NpsMble, TPU U3 KOTOPbIX
He neXxaT B OHOW MNOCKOCTHU.

6. Onpegenute, Kakoe MakKCUMasrnbHO BO3MOXHOE KONMYECTBO pasHbIX MSIOCKOCTEN
MOXHO NPOBECTM Yepes 6 AaHHbIX Jy4eln B MPOCTPAHCTBE C 06LLEN HAaYaIbHOW TOYKOM
(HMKakne aBa ny4va He nexat Ha OQHOW NPAMOK, HUKaKMe TPU fyda He fnexaTt B O4HOM
NMOCKOCTH).

7. OnpegenuTe, Kakoe MakCMMarbHO BO3MOXHOE KOSTIMYECTBO Pa3HbIX NITOCKOCTEN MOXHO
NpOBECTU Yepes3 6 JaHHbIX TOYEK B MPOCTPAHCTBE (HUKaKMe TpW TOYKM He nexart Ha
OLHOM MPSIMON, HUKaKNEe YeTbipe TOYKWN He JiexaT B O4HOW MITOCKOCTHN).

8. Onpegenute BUA Npm3ambl, €Cin oOHa UMeET 14 BepLUMH.

9. Kakom MHOroyrornbHUK SIBNSETCA OCHOBaHMEM nupamuabl ¢ 27 pébpamn?

10. BokoBas NMOBEPXHOCTb NPAaBWIIBHOW LUECTUYTONbHOW nupamuabl paBHa 120 m?, a

anocema 10 m. Hangnte nnowazb OCHOBaHUSA NUpamMuabl.

10
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dononHutTenbHbIE BON POChLI U
3agayiu

1. TecTtbl
1. Kakoe yTBEpXaeHne HEBEPHO?

A) Yepes nobble Tpn TOYKM MPOCTpPaAHCTBa
NPOXOANT OfHAa M TONbKO OfHA NITOCKOCTb.

Bb) OgHa » TonbKO oAHa MAOCKOCTb NPOXOAMUT
Yyepes ABe nepecekaroLmecs npsmble.

B) OgHa v Tonbko ogHa MioCKOCTb NPOXOoAuT
Yyepes ABe napannenbHblie Npsmble.
2.ABCDA B C D, —« . 1). Mnockoctn AB
y ngél_,I,CI ,—Kky6 (puc. 1). Tnockoc C
A) nepecekatoTcs;
B) He nepecekatoTcs;
B) cosnapgator.

3.ABCDA B,C,D,—ky6 (puc. 2). Kakyto niiockocTb
He nepecekaet npsimas MN?

A) ABC;
B) AA B,
B) BB,C,.
4. SABCD npepgcTaensieT coboi NpsiMoyrorbHYyo

nmpamugy (puc. 3). C Kakon npaMon He
nepecekaetcs npsmas SD?

A) BC;
B) AD;
C) SC.
5. [1ee pasHble NnoCcKoCTH ...
A) He MeloT 00LLEN TOYKN;
B) He nmetoT obLuen npsimon;

B) He nmetoT TpEx 0BLMX TOYEK, HE NneXallnx
Ha ogHOW NPSIMOWN.

6. Yepes npsamble m 1 k MOXHO npoBecTn Gonee
ofiHou nnockoctu. Toraa npsimble m u k...
A) nepecekatoTcs;
B) napannenbHbl;
B) coBnagator.
7. Touka a npuHagnexuT nNpsiMon. Yepes HUX ...

A) MOXHO MpPOBECTM KaK MUHUMYM OfHY
MIOCKOCTb;

B) MOXXHO NPOBECTN TONBKO OAHY MITOCKOCTb;
B) MoxxHO npoBecTu 6ornbLUe OAHOM NAIOCKOCTMU.

8. Toukn 4, B, C n D He nexart B 0HOW NIOCKOCTH.
A kak HacuéT npsimbix AB n CD?



A) nepecekawuimecs;
B) napannenbHble;
B) ckpewmBatomecs.
9. Kakoe yTBepxxaeHune o NpsiMbiX NIMHUSX BEPHO (puc. 2)?
A) BC v MN nepecekatoTcs;
B) BC v MN ckpelwuBatoTcs;
C) MN v DC He nepecekatoTcs.
10. YTto gocratovHo onpenenntb, YTobObl AOKa3aTb NapannenbHOCTb ABYX NPAMbIX?
A) 4TO OHM He nepecekarTCs;
B) 4TO OHM NepneHANKYNAPHbLI HEKOTOPOW NPAMOWN;
B) 4TO OHM He NepecekarTCa N He nexar B O4HOW NNIOCKOCTH.
11. Kakoe yTBep>XaeHne HeBEPHO?
A) al/lb, b//c—allc
B) a/b, ¢c—a—c~=b;
B) a~b, b—c—allc
12. Touka F' He nexuT B nnockoctn napannenorpamma ABCD. Touka K — cepeauna
otpeska DF, a touka N — cepeauHa otpeska BF. Torna AK n CN npsimble ...
A) cKpelumBaroLLNECS;
B) nepecekatwmecs;
B) napanneneHble.
13. MNMpsmas a napannenbHa NockocTn . Kakoe 13 cnegyowmx yTBepXaeHum HeBepHo?
A) npamasga a napannenbHa nobon NpssMon, nexallen B NoCKOCTHU
B) npsimas a He nepecekaeT HUKaKyo NPsIMYLO, Nexallyto B NSIOCKOCTY (O
B) B nnockocTn o NnexuT npsimas, napannenbHasi psiMon a.
14. Kakoe yTBEpXaeHne HEBEPHO?

A) Ecnuv nnockocTb NPOXOAUT vepes NMpsMyto, napasnsieribHy Apyrov niockocTn, n
nepecekaert 3Ty MIOCKOCTb, TO IMHNA NepecedeHns NIOCKOCTeN napannensHa JaHHoN
NPAMOWN.

B) Ecnu npamasa napannenbHa ABYM nepecekalwwmMcs MAOCKOCTSAM, TO OHa
napannenbHa Ux JIMHUN NepecedeHns.

B) Mpsimble, napannenbHble NAOCKOCTW, NapanienbHbl.

15. CpegHsia nuHusa MN tpaneunn ABCD nexuT B nnockoctn o. KoHel A Tpaneuun
3TOW NNockocTu He npuHaanexut. Torga BC — npsamas...

A) nexuT B NNOCKOCTH (;
B) nepecekaet nnockocTb o
B) napannenbHa nnockocTtu a.
16. Touka M He nexuT Ha npsimoi. Torga kakoe yTBepXKAeHWe HEBEPHO?

A) Yepes Touky M MOXHO MPOBECTU TONbKO OAHY MPsIMYIO, HE MepeceKatoLLytocs
C NpsiMOMN d.

B) Yepes Touky M MOXHO NPOBECTU TONbKO OAHY NPsIMYO, NapansenbHyo NpsiMon a.

B) Yepes Touky M MOXHO NpoBecT GECKOHEYHOE YNCIO NPSIMbIX, HE NepeceKaoLLmnx
npsiMyto a.
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17. lNpsamasga a napannenbHa NIocKoCTH O, a npsiMas

b Take napannensHa NnockocTy 3. A kak Hac4éT
npsMbIX a n b?

A) napannenbHble;
B) nepecekatowmecs;
B) ckpelwmBatowmnecs.

18. [1Be nnockocTn nepecekarotca no npsamon. Npsa-

Mble a u b nepecekatoTcs, a npsiMble a, ¢ naparn-
nenbHbI. A Kak Hac4éT npambiX b u c?

A) nexaTt Ha 0QHOM U3 3TUX MIIOCKOCTEN;
B) nexat B pasHbIX NIIOCKOCTSIX;

C) nepecekarT 3TU NNOCKOCTU (ecnu oTBEeT
NONOXUTENbHBIA, NOKaX1Te, YTOo NpsMble a U b
nepecekarTcs).

2. Bonpochbl
1. Toukun A, B n C nexart Ha ogHoW NpsAIMON, a TodKa

D — Het. CKOMbKO NMOCKOCTEN MOXHO MPOBECTU
yepes Kaxable TPpU TOUYKN?

. Mnockoctn o 1 B nepecekatoTcs NO NPSIMOWA 1.

Touyka A NexuT B NNOCKOCTM 0L, Touka B — B nro-
ckoctu [. B kakom crnyyae npsimas AB nexur B
nnockocTu 3?

. [poBegeHbl NaTb nnockocten. Kaxable nBe 13

HUX nepecekatTcs. Yemy byaget paBHO HaMbornb-
Lee YNCNO NMPSAMbIX NOMapHOro nepecevyeHns
nrockocten?

4. ABCD — napannenorpamm (puc. 4). F € ABC. Ha

Kakol npsimoi nepecekatotca nnockoct AFC n
BFD?

. dan tpeyronbHuk MKP (puc. 5). NMnockocTb,

napannenbHas npsimon MK, nepecekaeTt cTo-
poHy MP B Touke M|, a ctopoHy PK B Touke K .

MK =18 cm, MP : MP— 12 : 5. Hantun ,EI,J'IVIHy
otpeska M K.

OTpe3ok AB He nepecekaeTcsi C NNOCKOCTbIO O
(puc. 6). Yepes koHLUblI OTpe3Kka 1 ero CpegHioLo
Touky C npoBeneHbl NapanmnernbHble NpsMbIe.
3TV npsiMble NepecekarT MMOCKOCTb O B TOY-
kax A, B, n C, cootBetcTBeHHO. A4, = 6 cm,
CC= 9 cm. HainguTe onuHy otpeska éB

. nﬂOCKOCTb, napannernbHaa OCHOBaHUAM Tpa-

neunn ABCD, nepecekaeT cTopoHbl AB n CD
B Touykax M n N cooTBeTCTBEHHO (puc. 7).
CN = ND. AD = 6 cm, BC = 4 cm. Hangute
AnvHy otpeska MN.

8. B nupamune ABCD Toukun M, H n P siBnsioTcs

10



cepeamHamu ctopoH AD, DC v AB cooTBeTCTBEH-
Ho (puc. 8). KH//ABD.AC =8 cm, BD =10 cm.
Hangute nepumetp npsimoyronbHuka MHKP.

9. MoryT nn aBe pasnu4yHble NIIOCKOCTN UMETb TPU
obLume TOYKK, He nexalune Ha ogHOM NPSIMON?

10. B nnockoctn o nexut npamas a. [1nockoctb
B nepecekaeT nnockocTb o no npsimon b. A
npsiMasi a nepecekaeT NnockocTb 3 B Touke B.
ne HaxoauTca Touka B?

11. Mpamble a, b n ¢, He nexaiume B OOHOWN MMo-
CKOCTU, NpoXoasaT yYepes3 oaHy Touky. CKONbKo
pa3sHbIX MIOCKOCTEN MOXHO MPOBECTU Yepes ATy
napy nuHuin?

12. Toukn A, B v npamas CD He nexart B OfHOMW
nrnockocTtu. Kak pacnonoxeHbl mexay cobou
npsmble CD n AB?

13. Toyka nepeceyeHNa OBYX CMEXHbIX BEPLUUH U
AunaroHarnen Kkeagparta IeXWUT Ha NIIOCKOCTU Ol .
[okaxuTe, 4To ABa APYrnX KOHLLA KBagparta Takke
nexat B 9TOW NITOCKOCTW.

14. Mpsamble a n b nepecekatotca. MpsaAmasa ¢ na-
pannenbHa npamor b. MoryT nu nepecekarbcs
npsmble a n c?

15. Touka M nexxuT BHe NSIOCKOCTU NaparnnenorpaMmma
ABCD.

a) [lokaxuTe, YTO CpeaHue NMHUN TPEYroNbHUKOB
MAD v MBC napannenbHbl.

6) Hangurte aTn cpegHue nnuHUK, eCnv OCHoBaHMe
napannenorpamma ABCD paBHo 5, a ero BbicoTa
paBHa 4 n JenuT CTOPOHY, K KOTOPOW NpoBeaeHa,
nononam.

16. MnockocTb o nepecekaeT TpeyronbHuk ABC Ha
ctopoHax AB wn BC B Toukax M n N cootBeTcT-
BEHHO.

BN:NC=5:8u MB:AB =5 :13.
1) Ookaxute, yto AC // a.
2) Ecrmu AC = 26, HaiguTe MN.

e

— OAWH W3 BENINKUX Y4é-
HbIX-3HLMKIONEANCTOB, OCTa-
BUBLUWNX APKMIA CBET B UCTOPUM
MWPOBOM HayKku. B ero paboTax
OTPaXeHbl LileHHble CBejeHus
no BCeM pasjesiam reomeTpum
(nnaHUMeTpUK, CTepeoMeTpum
n Teopun nponopuui). Hanpu-
mMep, B pasjesie reoMeTpum
«KHUrM HacTaBNEHWIM MO OCHO-
BaM MCKYCCTBa aCTpPOJIOrnn»
noApo6bHO onMcaHbl OCHOB-
Hble reomeTpuyeckme Gurypesi,
nX onpejeseHns n CBOMUCTBA,
cnocobbl BbIYMCIEHUA NOBEPX-
HoCTel GUryp Ha NAOCKOCTH,
npaBuaa HaxXoOXAEeHWs NOBEpPX-
HOCTWU 1 06bEMa NpesMeTOB B
npocTpaHcTBe. JTOT Tpya Aby
PalixaHa BepyHu gonroe Bpe-
MSI UICMO/Ib30BA/ICA B KayecTBe
yyebHMKa NOo MaTemMaTuke B
BOCTOYHbIX CTPaHaXx.
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Ucnonb3ys GeoGebra

GeoGebra — nporpamma «kuBble» PUCYHKU NO MaTeMaTUKe

GeoGebra — 3to 6GecnnaTHaa nporpamma, KOTopasi NO3BOSIIET CO3-
AaBaTb OMHaMUYecKue («KMBbIE») PUCYHKM AN UCNOMNb30BaHMS Ha pas-
NNYHBIX YPOBHSIX 0ByYeHns reoMeTpun, anredbpe n Apyrum gUCUMNIMHaMm.
OHa npenocTaBnseT WMPOKMEe BO3MOXHOCTU AN paboTbl C reomeTpuye-
CKMMK dpopmamu, anrebpanyeckummn BbipaxkeHusiMun, Tabnuuamu, rpacum-
KamMu 1 CTaTUCTUKOMN.

910 nporpammHoe obecneveHme 66110 co3gaHo B 2002 rogy aBCcTpuii-
CKUM MaTeMaTukom MapKycom X03HBapTEPOM, U B HACTOsILLIEE BPEMS UM
NOMb3YTCA MUMNSNOHBI NOAEN.

MpeumywectBa nporpammbl GeoGebra:

« ©BecnnaTHo;

*  NMEeET MHOrosA3blYHbIN UHTEP(ENC;

* rpaduyecknin nHTepdenc NpocT n yagobeH B NCMOMNb30BaAHUM;

*  BO3MOXHOCTb NOAKMIOYEHUS K pasfnyHbIM ONepaumoHHbIM CUCTe-
MaM (gaxe nnaHweTtam 1 cMapTgoHaM) U HanMyne oHManH-BEPCUK;

* Hanuune OTKpbITOM ©Gasbl ana gobaBneHuss Martepuanos
nonb3oBaTensamu.

PyHKUUM YacTen nporpammbl GeoGebra

Habop kanbKkynaTopos

8 FeomeTtpus
lMpoBepsanTe yHKUUK, pe-
\ Bo3MoOXHOCTb pucoBaTb pas-
lWanTe YypaBHEHUSA, CO3-
. NU4YHbIE reoMeTpuyeckme du-
JaBanTte reomeTpuyeckune
. rypbl U UIBMEHEHATb UX POpPMblI
durypbl 1 TpPEXMEpPHbIE
00BbeKTbI

Kanbkynatop CAS

3D KanbKynatop

BosmoxHoCcTb  pucoBaTb
pasnuyHble pucyHkn, 3D
(TPEXMEpPHbIE)  reoMeTpu-
Yyeckme urypbl 1 06bEKTbI

PelwweHne pasnuyHbiXx Yypas-
HEHWN, M3MeHeHne Buaa arn-
rebpanyecknx  BblpaXkeHun,
BblYMCIIEHME NPOU3BOAHBLIX U
NHTerpanos

Mpacmyecknn Kanbkyns-
TOp

MocTpoeHue rpadoukos
PasfiMyHbIX PYHKUMA, WUC-
crnefoBaHne ypaBHEHUN W
BU3yanusaunsa JaHHbIX

Knaccunueckas reometpus
[eomeTpus, npeacraBneHne
AAHHbIX, BEPOATHOCTU U

PacyYéT pasnmMyHbIX BENTMYMNH

lMpakTnyeckan pabora

1. Y3Hante ©Oonbwe o GeoGebra

Ha odwuuynanbHom Beb-cante GeoGebra

(http://lwww.geogebra.org/) 1 3arpysute ero Ha CBOW KOMMNbIOTEpP, MMAHLIET WUnu

CMapTdOH.

2. [locmoTpuTe BMOEOYPOKU U NMpUMepbl ncnonb3oBaHnsa ans nydeHna GeoGebra Ha
kaHane YouTube (https://www.youtube.com/GeoGebraChannel).
3. onpobynTe n3yuntb NpocTble paboThbl, co3aaHHble Ha 3D-kanbkynsTope.
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Bud uimepdgbetica GeoGebra

Mocne nepesoga nporpammbl GeoGebra B pexum «3D-kanbkynatop» MOsIBUTCA
crneayoLLlee OKHO:

a

dain Mpasxa Bug Hactpoim Mxetpymente: Oxxo Crpasxa [maBHOE MEH

, R P P -’.425 - o @ L N o MNaHenb NHCTPYMEHTOB - -
¥ Nanens of b Monorwo 3D %
Anre6pau- Ipadpmyeckoe okHO npocmoTpa
yeckoe norne 8
o0b63opa -
= 4 2 _I.':—-'
12 'r;-. - =
2 e " b .5:'._,”_&.%____
iz ""--.‘_H_.
14 e
Beon: CTtpoka BBOAA

PYHKLMM OCHOBHOIo obopyaoBaHua B naHenu 3D-kanbKynaTtopa

R

I'IepememaTb — nepemMeLlleHne pasrmyHbIX 00bekToB (TO‘-IKa, npAamMad, MHOroyroJibHUK
n T.D,.). YUToOhI BblOEJINTb HECKOJ1bKO 00BbekToB OAHOBPEMEHHO, HY>KHO BblOEITUTb UX
nocrieqoBartesribHO MbllWbH, yOoepXunBsas HaXkaTomn Krnasuily Ctrl.

A
®

Touka — prcoBaTb TOYKY Ha MIOCKOCTU. YTOGbI MOCTaBUTb TOYKY, HY)KHO OTMETUTb
MECTO Ha MIIOCKOCTM.

Mpamas — npoBegeHne NPsIMON NIMHUN Yepes ABe 3aaHHble TOYKM Ha NIOCKOCTU. Bbl
MoXeTe BblbpaTb CyLLEeCTBYHOLUME TOYKM Ha YepTexe UM UCMNOoMb30BaTbh Mbllb OIS
pasMeLLeHNst TOYeK.

MNepneHAnKyNApHaA NMHUA — NEPEHOC NeprneHanKynspa Ha NpsMyto Yepes AaHHYo
TouKy. [ns nepneHauKynsipHOro nepeHoca HeobBXOAMMO yKas3aTb JIMHUIKD, KOTOPYHO
HY>XHO MOCTPOUTb NEPNEHAUKYMSPHO MIOCKOCTU, U TOYKY, Yepe3 KOTOPYH MpoxXoauT
NVHUS.

MHoroyroanMK - V|306pa>|<eHv|e MHOIOYyrosrfibHMKa noboro Tnna Ha NiocKOCTH.

e

&

=3
D
0

Opr)KHOCTb Nno TO4YKe U OCU — 3a4aTb OCb 1 cAenaTb KpPyr C OI'IpeLI,eJ'IéHHbIM pagny-
COM B COOTBETCTBUM C TOYKOMN.

20 MnockocTb Yepe3 TPU TOUYKM — NPOBEAEHNE NITOCKOCTU Yepes TpU 3afaHHbIe TOYKMN.
Takke MOXHO pucoBaTb NapannenbHble 1 NepneHaNKynsapHbIE NITOCKOCTY.
v Mupamunaa — NoCcTpoeHne NPOCTPaHCTBEHHbIX OOBLEKTOB, TAKNX Kak MMpamMuabl, Npus-
| Mbl, KOHYCbI, LUMUHAPLI 1 KYObl, Yepesa 3aaaHHble TOUKN.
T ' | Cchepa no LeHTPY M TouKe — uepes 3aaHHyI0 TOUKY B LIEHTPE W Ha NOBEPXHOCTM
U_, co3gatb Lwap.

B
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OMMNCAHUE N CO3OAHUE MOAEJA
MHOIOrrAHHUKOB

58

TEOMETPUA

OnucaHue MHOrorpaHHUKOB Ha

NJTIOCKOCTH

[Mpu peLeHnn reomeTpmnyecknx 3agay OdeHb BaXKHO
NOCTPOUTbL NPaBUITbHBIM YePTEX. 3a4acTyo NpaBUSIbHO
COCTaBIIEHHbIN YEPTEX NPMPABHUBAETCS K «MONTOBUHE
pelleHusi». B ctepeomeTpun npaBunbHOE NOCTPOEHNE
YyepTexXen — CroxHasi, OTBETCTBEHHAs!, a uHorga u
TpygoHasa paboTa, Tak Kak ctepeoMeTpuyeckue urypbl
TPEXMEPHbBI, N NX HYXXHO M306pasnTb Ha NITOCKOCTW,
Ha CTpaHuue TeTpaaun. HenpaBunbHbIN YEPTEX MOXKET
NPUBECTU K HEBEPHOMY PELLEHUIO UMW K TYTMUKY.

[MocTpoeHne npu3mbl BbIMOMHAKT B CriedyoLlem
nopsigke (puc. 1). CHa4dana cTposiT 0O4HO 13 OCHOBaHWM
B BMAE MHOrOyroribHuKa. 3atem 13 KaXkon BepLUVHbI
MHOrOYroribH1Ka npoBoAAT napansenbHble N paBHble
ApYr Apyry oTpesku, TO eCTb COCTaBHble YacTu npu-
3Mbl. KOHLbI 3TUX OTPE3KOB COEANHSAIOT N0 O4Yepean.
Tak nony4arT BTOpOe OCHOBaHWE NPU3Mbl.

Ha 4eptexe HeBugmmble pebpa npuambl 4epTaT
NYHKTUPHOW NUHUEN.

[MocTpoeHre nupamuabl BbIMOMHAKT B aHanoruny-
HOM nopsaake (puc. 2). CHavana CTpoAT OCHOBaHue
B BMAE MHOrOyrosibHuKka. 3atemMm oTMeyalroT BEepLUNHY
nupamunibl, COEANHAIOT 3TY TOYKY C KaXKAOW BEPLUNHOMN
OCHOBaHus1. Ha yepTexe HeBuauMble pébpa nupammabl
YepTAT NYHKTUPHOW NNHUEN.

10



Co3pgaHne mogeneu NpocTpaHCTBEHHbIX hopm

Ecnu MHororpaHHuK paspesaTb
BAOMb HEKOTOPbIX pébep n passep-
HYTb €ro Ha NMOCKOCTU, MOSTy4Ynm
MHOIOYronbHUK, KOTOPbI Ha3blBaeTCA
pa3eépmekoli MHo2o2paHHuUKa. Ha
puc. 3 AaHbl pas3BeépTkM Kyba n Tpe-
YrofnbHOW nNMpamMmnipbl.

UTtobbl caenatb Mogenb MHOro-
rpaHHMKa, MOXHO cHavana Hapu-
coBaTb €ro pas3BopoOT Ha MMOTHOW
BGymare, Bblpe3aTb €ro HOXXHMLAMN K
CKNenTb COOTBETCTBYOLWME peébpa.
UTt0o6bl CckneuBaTb 6GbINO yao6HO,
pébpa, KOTOpbIE HYXXHO CKNEUTb, Bbl-
pes3atoT ¢ HebOoMNbLUMM 3anacom.

®

MpakTnyeckne ynpaxHeHus

7.1. Hapucynte npoCcTpaHCTBEHHblIE OUrypbl, NOKa3aHHble Ha PUCYHKe 4, NCNONb3ys
KNeTku TeTpagmn, n ykaxute ux sua. Obpatute BHUMaHUe Ha UCNOMNb30BaHWE NyHKTUP-

HbIX JIMHUA.
a)
D, C]
AI B[
D C
A B
C)
D, C/
A] B]
D C
A B

b)
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7.2. Jlydwe mncnonb3oBaTb MOAENb NMPOCTPAHCTBEHHbBIX hUryp Ansa nyywen nx smusyanu-
3aumu. MNMpocTpaHCTBEHHbIE 0OBbEKTLI MOXXHO MOAENNPOBATb, UCMOMNb3Ys NX Pa3BEPTKY
(puc. 5). Kak Buaute, pasBéptka NPOCTPAHCTBEHHbLIX OOBEKTOB COCTOUT U3 MNITOCKUX
reomeTpudeckmx curyp. Cosgante moaens NPSMOYrofnibHOro napannenenunena,
Kyba n nupamubl, NICNoNb3ys cnegyowme pasBepPTKM.

60
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7.3. HayepTtuTe npamoyronbHbIn napanne-
nenunea v NPaBUITbHYO MPSAMOYrofb-
HYIO Nupamuay.

7.4. Kakas 13 pasBePTOK Ha pUCYHKe 6
ABNSAETCS pa3BEPTKON Kyba?

7.5. Kakne n3 pasBépToOK Ha puUCyHke 7
ABNAOTCA pa3BépTkammn npuam? Onpe-
aenvte Bug Npu3ambl.

7.6. Kakne n3 pasBepToK Ha puUCyHKe 8
ABNATCA pa3BépTKamMun nupammg?
Onpepgenute BMA nupamug,.

7.7. MoXHO nu packpacuTb Kyb Tpemsi pas-
HbIMW LIBETAMU TakK, YTOObLI €ro CMex-
Hble p€Gpa BbINM OKpaLLEeHbl B pasHble
useta? Coenante mogens kyba u no-
KpacbTe e€ B NOAXOASLLNNA LBET.

7.8. NocTponTe 7 paBHbIX TPEYroNbHUKOB
n3 9 cnunyex.

7.9. Hangunte kpatyanumim nyTb U3 TOYKK

A B Touky C, Ha nosepxHocTK Ky6a

ABCDAB/CD,

Q)

)]

p
AN

e
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22,4 cm

1 1<22,4 cm

7.10. Hangnte nnowanb NOBEPXHOCTU MPSMOYrofNibHOrO napannenenvneaa, passepTka
KOTOporo nsobpaxeHa Ha puc. 9.

7.11. Hangute n paccumtante NOBEPXHOCTb MPAMOYrofibHOW MpaBUNIbHOW NUpamuabl,
n3obpaxxéHHomn Ha pucyHke 10.

Ucnonb3ya GeoGebra

NMocTpoeHne npaBUNbLHOMN LWECTUYTOSIbHOU NPU3MbI U €€ Pa3BEPTKU

1. [Ins nocTpoeHusi Mpu3Mbl CHayarna Hy>XHO MOCTPOUTb NpPaBUSbHbLIN LLECTUYrosb-
HWK (OCHOBaHMe npuamebl). [ns aToro B MeHio «Buax» Bbibepute KomaHgy «XoncT».
B pesynbrate nosBaTca ABa otaenbHbIX paboynx okHa. B pabovem okHe cnesa co3-
AanTe NpaBuUIibHbIN LLECTUYTOSNTbHUK C MOMOLLbIO MHCTPYMeHTa «[l1paBuribHbIA MHOTO-
YronbHUK». [1ns1 9Toro 4OCTaTovHO BBECTU ASIMHY OOHOW CTOPOHbI MHOrOYrorbHuKa
1 KONNYeCTBO CTOPOH.

2. B pesynbrate B npaBov 4acTu paboyero okHa hopmupyeTcs nsobpaxeHue npaBurbHOro
LLIECTUYrorbHUKA.

AN | Ipa A AT, 1180 TI0MA FHCTRY ST S D npa mea

Y (0 7 B N NN N P

o

TNmienu of b Moromee 5 F Nanamic 30 .
FA =108 4
FE={4,0 e
bizd P
B wancreyra el " 4

3. 3akpowTe neBoe OKHO.
& — WHcTtpymeHToM «[lpu3ma» nocnegoBaTenibHO HaXXMManTe NeBOW KHOMKOW
ﬁ MbILUX Ha Ha4YyepYeHHble TOYKM NPaBuUbHOrO WeCTUYronbHuKa. B utore npm
HaXaTum B HYXXHOM MeCTe OCKM KOOpAMHAaT, Cco3dacTcs npaBuiibHas
LecTuyronbHas npusma.
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— AkTuBupymnte MHCTPYMeHT «lpoBOAHUK» W LUENKHUTE JIEBOW KHOMKOW
MbIlWM No npu3me. B pesynsrate obpasyeTcs npaBurbHas pasBépTka
LLEeCTUyronbHou npmamebl (puc. 11).

6. Bbibepute komanagy «Xonct» B MeHio «Buay». C nomoubto kKHomnku «Slider» (Mon3yHok)

B JIEBOM OKHE NnepemMecTuTe pasBopoT YepTexa (puc. 12).

EF i e i =

pasxa Bug Hactpoim MucTpymenTul OxHo Cnpasxa

A e e BO LN e
» ﬂm»u&ib Monorxo 30
® A=(0,0)
®B=(40
®i=4
@ mmoroyro|
@ a=2494
®b=1
@ c=2271

olu
x =

©)

L7 e i & - "

Dain Mpaska Bug Hactpofin MueTpymenTr Oxvo Cnpasxa

BlA Ao deen @ zNwls

¥ Naxens of b NonoTHo 3 | b Nonorxo 3D
®A=(0,0 g
®EB=(4,0
®i=4

@ mmoroyro|
®L=(00
@ a=2494
®b=071

®c=2271 F

olu
x *

3apgaHua ansi cCaMoCTOATENIbHOrO BbINOSIHEHUS

1. CocTaBbTe NpaBuUbHYIO LLECTUIPAHHYI0 MMPaMnay U €€ «KMUBYH» Pa3BEPTKY.
2. CospanTe 0BblYHYI0 TPEYToSibHYO MPU3MY N €€ «KUBYIO» Pa3BEPTKY.

63

FTEOMETPUZA 10



NMOCTPOEHUE NMPOCTENLLUX CEYEHUHA
MHOIOrrAHHUKOB

[NnockocTb
cevyeHus

64

TEOMETPU A

MpaBUNbHO HA4YePTUTb YEPTEXK MOXHO,
TONbKO KOrga NpaBuibHO NPEACTaBneHO B3a-
MMHOE PacnornoXeHne reoMeTpu4ecKnx uryp
B npocTtpaHcTee. Koraa ogHa u3 npocTpaH-
CTBEHHbIX )OPM NpeacTaBnsieT cobon MHOro-
rPaHHuK, a gpyras nnocKocTb, HeO6xoaMMo
ONUCbIBaTb pasHble cevyeHus. Hmxe Mol npea-
CTaBUM CEYEHNE MHOrOrpaHHUKOB.

MpeanonoXxmm, 4TO MHOrorpaHHMK nepe-
cekaeTcsa nnockocTtbto. CeyeHuem MHO20-
2paHHUKa Ha3bIBatOT reOMETPUYECKYI0 Urypy,
BEPLUNHBI KOTOPOro — 3TO TOYKM NepeceyeHuns
MHOrOrpaHHuKa 1 NiocKOCTH.

CekyLlasa nNnockoCTb nepecekaeT noBepx-
HOCTb MHOrorpaHHuka Ha otpesku. CeyeHune
MHOrFOrpaHHuKa COCTOUT U3 OOHOro WUIK He-
CKOJITbKMX MHOrOyrosibHMKkoB. Ha pucyHke 2 nsobpa-
XXEHO ceyeHune nNATUyronbHON NpU3Mbl, ABMSIOLLEECH
ceMnyrofnibHMKoM. CeyeHune Ha puUCyHKe 3, NosyyYeH-
HOe nepecevyeHneM pambl NITIOCKOCTbIO, COCTOUT U3
OBYX YETbIPEXYTONbHUKOB.

UTo6bl M306pa3nTb ceveHne MHOrorpaHHuka,
HY>KHO OTMETUTb OBLLIME TOYKMN €ro rpaHen n CekyLLen
MAOCKOCTMW.

KonnyectBo CTOPOH CeYEeHUs HE MOXET ObiTb
BornbLue KonuyecTea rpaHen.

Hanpumep, cevyeHnsa NaTnyronbHOM NpuU3mMbsl MOryT
OblTb: TPEYrosibHUKOM, NMPAMOYrOfIbHUKOM, NATUY-
FONbHMUKOM, LUECTUYTONIbHUKOM U CEMWUYTONbHUKOM
(puc. 4). Ho He moxeT ObITb BOCbMWUYTOSTbHUKOM.
Movemy?

o 3adaya 1. Coenaem ceveHue, obpas3oBaH-

&= Hoe nyTém pacce4veHusi peébep AB, AQun CQ

TpeyronbHorn nupamuabl QA BC nnockocTbio,
o, nepecekatwlencs B Toukax K, L n M cooTtBeT-
CTBEHHO (puc. 5).

MocmpoeHue. Cekylias NNOCKOCTb OL UMEET C
rpaHbio AQB nupamuabl Ae o6wme Todkm: Kun L.
CnepnoBaTernbHO cekylias NockoCTb NepecekaeT
3Ty rpaHb no otpesky KL.

Tak Kak cekylasi NNOCKOCTb O UMEET C rpaHbio
AQC nupamugbl aBe obuwme Toukn — M un L, oHa
nepecekaeT 3Ty rpaHb no otpesky ML.

Cekywiasi NNockocTb oL MMeeT ¢ rpaHbto ABC
nMpamuabl ogHy obuwyw Touyky K. Hangém
TOYKY, B KOTOPOM 3Ta MSIOCKOCTb NnepecekaeTcs
¢ pebpom BC.

10
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Mpoporxas npsmble LM v AC , npuHagnexauune
3TOWM NNOCKOCTU, HaNOEM TOYKYy Ux nepecedeHns — X.
Touka X Takxe nexut B nnockoctax AQC n ABC.

CekyLias nnockoctb o umeet c¢ rpaHbto ABC nu-
pamuabl ase obuwme Toukn: K n X. Torga cekyuias
NNOCKOCTb NepecekaeT 3Ty rpaHb no oTpesky K.X.

Touka N nepeceyeHus npsmon KX n pebpa BC
TakkKe NPUHAONEXUT NITOCKOCTH O.

WTak, nnockocTb o nepecekaet rpaHb ABC no
otpesky KN, a rpaHb BQOC no otpesky MN.

YeTtblpéxyronbHuk KLMN siBnsetcs ceyeHuem
nupamuabl nnockoctn o. Otpeskn KL n KN HasbiBaloT
credom nnockoctn o Ha rpaHsax ABQ w ABC coor-
BETCTBEHHO.

MoaTomy Takom cnocob BbINOMHEHUA paspesa
Ha3blBaeTCs Memodom cr1edos.

» CyTb aT0ro cnocoba B criegyroLem:

* HeobxoanMmo nocTponTb BCrOMOraTesibHy0 NpsiMyto,
COCTOSILLYIO M3 MHOFOrpaHHMKa C cekyllen nnoc-
KOCTbHO.

* OObl4HO yOoOOHO NPOBECTU NIMHUID NepeceveHus
C CeKyLleln NNOCKOCTbI U NIOCKOCTbIO, HA KOTOPOK
NEeXUT HMXKHEE OCHOBaHME MHOrorpaHHuka. dTa
NNHKUA Ha3bIBaeTCs c/1e00M ceKywiel rniaockocmu.

*  Touku, nexawme Ha MHOrmx GOKOBbIX pE€bpax u
CTOPOHaX CEeKyLLeN NNOCKOCTU, IErKO onpeaensaTcs
npwv NomMoLLmM creaa.

10
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B
4 wae

3adayva 2. lNocTpoum ceye-

Hue Kyba NNOCKOCTbIO, NpoXoasLLen
yepes Toukn M, P v K (puc. 6).

lTocmpoeHue. Heobxogumo cae-
naTtb paspe3 metogom criega. llocne-
[0BaTeNbHOCTb NMOCTPOEHUS NokKasaHa
Ha puc. 6. N3yunte ero n ob6bLACHUTE
npouecc NOCTPOEHUS.

MNFKH — nckomoe cedeHue.



3adaya 3. MNMocTpoum ceyeHue

nupamuabl OKLMN, obpasoBaHr-
Hoe npu nepeceveHun Todkm 4 pebpa OL,
npoxoasiien yepes npsamyto k B NNOCKOCTH
ocHoBaHus nupamuabl KLMN (puc. 7).

lTocmpoeHue. Hanpgém Touky nepece-
YEeHUs NPAMON, Ha KOTOPOW NEXNT OTPE30K
LM v k. Tak kak aTa To4Ka NeXuT Ha nps-
MOW k, TO OHa NPUHAANEXUT U NITOCKOCTY
. Bonee Toro, Tak kak aTa ToYka NEXMUT Ha
npsimont LM, To oHa npuHagnexuT u rpaHu
LOM. Touka A npuHagnexuTt obenm aTum
nnockoctsiMm. CrniegoBaTenbHO, NMOCKOCTb
B nepecekaet nnockocts LOM no npsimoi
AKX, arpaHb LOM no ceyeHnto AB. Todka
B aBnsetcsa Toukon nepecevyeHms nNpsMblx
AXn OM.

Takum xe obpa3om onpeaensiem ToYKu
Y n D nepeceyenuns nnockoctu [3, pebpa
OLK w otpeska AD. 3atem onpepgensiem
Toukn Z n C nnpamele DC v BC. Nony4yex-
HbI YeTblpéxyronbHnk ABCD — nckomoe
ceyeHue.

3adaya 4. Toukn A, B n C ne-

XaT Ha pasHbiX pébpax YeTbIPEXYrofbHON
npuamel. Hangém cevyeHune npnambl NIIOCKO-
ctbto ABC (puc. 8).

Mckomoe ceyeHne 3aBUCUT OT TOro, Ha
Kaknx pébpax npaAMOyrofibHOM NpPU3Mbl
N kak pacnonoxeHbl Toukn A, B n C. Ha
puUCcyHke 8 nsobpaxeéH Hanbonee nNpocTomn
cnydan, koraa Toukm A, B n C pacnono-
XeHbl Ha pébpax, ncxogsawmx n3 ogHou
BEPLUUHbI.

[MocTpoeHne ceyeHuda B criyyae, U30-
Bpax€HHOM Ha pucyHke 9, aBnsietcqa bonee
cnoxHbiM. OcTanbHble cry4yau pa3pes3oB
ceyeHUn npueefeHbl Ha pucyHkax 10 u
11. Kak BuamTe, ceyeHme MOXeT ObITb
TPEYronbHUKOM, YETbIPEXYTONIbHUKOM,
NATUYTONbHUKOM WU LWECTUYTONIbHUKOM.
MocTpoeHne 3aTUX CeYyeHUn BbINOSTHUTE
CaMOCTOATENbHO.
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lNpaesuna ucnonb3oeaHuss Memododa cneoda:
*  KOHUbI CEYEHUSI 5iexxam mosibKo Ha pébpax MHO20epaHHUKa;
*  CMOPOHbI CEHYEHUSI SIeXam MmOoJibKo Ha pébpax MHO20epaHHUKa;

* ec/iu cekywas rniaocKoCmab U r0CKOCMb MHO202PaHHUKa repecekaromcesi, mo fuHusi
UX riepeceyeHusi cocmoum u3 0OHoU rnpsmod.

Memod napannenbHo20 nepeHoca

3adayva 5. [llocTponTe ceyeHme Kyba NNOCKOCTbIO, MPOXOASLLEN Yepe3 TOYKN
M, Nv K (puc. 12).

@ locmpoeHue
D 1. CoepguHute Toudkn M n N nonepeyHbiM ce4eHMEM.

)
¢ 2. CoegunHnTe TOYKMK NunK nonepeyHbiM ce4eHneMm.

- 3. N3 Toukn M npoBeguTe npsiMyto, napannenbHyto
> B NK. O6o3HaybTe TOYKY €€ nepeceveHusi ¢ pebpom
~

~. |k AB yepes P.

4. W3 Toukm K npoBognm npsimyto, napannensHyto MN.
O60o3HauMM TouKy eé nepeceyeHus ¢ pebpom BC
yepes H.

ME’ -t
\ - H 5. CoeaguHsaem Toukun P n H nonepeyvHbiM ceveHnem.
A P B 6. MNKHP ecTb nckoMoe ceveHue.

'

-~
e [ —_——
7

~)
A

? Bonpochkl no Teme

1. Yemy pasHo ceyeHue MHO202paHHUKa?

2. Kakol cpopmbl Moxxem 6bimb rioriepeqyHoe cedeHue MHo202paHHUKa?
3. Ob6bsicHume cried 0OHoU rnrocKkocmu Ha Opy20u nIocKocmu.

4. Kakum moxem 6bimb cedeHue rpsiMoy20slbHO20 MHO202paHHUKa ?

5. O6bscHuUmMe Memod nepeHoca.

6. ObbsicHume memod crieda.
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MpakTnyeckue ynpaxHeHus

8.1. B Tabnuue cogepXutcst OCHoBHasi MHopmaumst 8- Tembl. BHUMaTENBHO U3yynTe
€€ 1 VHTeprnpeTupymnTe.

npOCTeﬁLLIVIe ce4yeHunss MHororpaHHMKoB

ACC, - nepecexa-
toLas NNocKoCTb,
npoxoadilas Yyepes
Toukm 4, C, C..

ACC A, - cevenue.

CBK — nepecekato-
LL|asAcsA NNOCKOCTb,
npoxoasiuas Yyepes
Touky K 1 npsimyto
CB.

CBKM — ceyeHue.

A IBC , — MIIOCKOCTb,
nepecekatolLas nps-
Mble BCI " BAI.

AICIB — ceyeHue.

MHoroyronbHas | lNpaMoyronbHbIN Ky6 NMupamupa
npusma napannenenunes
E1 D1 C D]; C] D]; CI
F />' i M
4, B, A, 'B y o
Kl i 1 1
. | | [ - C
E D D. ................... C
Flo e O
iy B
A B 4 B

ABN - cekywwas nno-
CKOCTb, NpoxoasiLias
Yyepes napannenbHble
npsimble AB v LN.

ABNL — ceueHue.

b)

el ittt Gt

A

=/

WA

f)

=

N
N ::
__)‘_________ -
A
7N

A
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8.2. O6bscHMTE, Kakoe ceyeHne NPOCTPaAHCTBEHHbIX
dopm n3006paxeHo B criyyasnx, npeacTtaBneHHbIX Ha
puc. 13.

8.3. Korga ky6 nepecekaetcs MMOCKOCTbIO, Kakyl U3
cnenylowmnx cMTyauun MOXHO OnmncaTb Ha PUCYHKE
14?7 Kakne n3 HUX HeBO3MOXHbI?

8.4. Npun pacnunueaHuun gepeBAHHOro Kyba, NnokazaHHOro
Ha pucyHke 15, obpasyeTcs ceveHne Yepes Toukn K,
P v T. KakoBa chopma norHoro ce4eHmsa?

8.5. Hapucywite ky6. Ha ero kpasix oTMeTbTe TpU TOYKU
TakvMm 06pa3oM, YTOObI NIIOCKOCTb, NPOXOAsLLas ve-
pes3 3TN TOYKU, HaXOAMUIacb B NMOMNEPEYHOM CEYEHUMN.
MycTb OHM 06pasytoT: a) TpeyronbHuK; 6) NpsiMoyronb-
HUK; B) NSTUYTONbHUK.

8.6. BbinonHMTE NOCTPOEHME MO cneaylLemMy anro-
PUTMY M 0OBACHUTE MpoLecc NocTpoeHus. OaHbl
Ky6 ABCDA ,B,C D, v M € BB ,. ANroputm Haxox-
AeHus TquM nepecequMﬂ ABCD Kyba c npamon
C M (puc. 16): npogonxas nepecevenns C M u
BC, 0603Ha4mMm ToYKy Mx nepeceyeHns X.

X — nckomas Touka.

8.7. Toukn M n N oTmeyeHbl Ha pébpax TeTpasgpa
ABCD, n3o6paxéHHoro Ha pucyHke 17. Onpege-
nnUTe, Ha KakoWn NPsIMON NEXUT ToOYKa nepeceyeHus
npsimon MN c nnockoctbto ABC.

8.8. Ha ocHoBe crniegytouwero anropntma coctaBbTe
n 06bACHUTE cevyeHue Kyba, npoxoasiee yepes
3agaHHble TOYKN. ANFTOPUTM MOCTPOEHUSA CevYeHus
ky6a ABCDA B ,C,D,, npoxoasiero 4epes TouKu
A,MeDC uNeDD, (puc.18):

D
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1. CoeguHnTe TOYKY AI c Toukon M.

2. CoeanHnTe Touky A, ¢ Toukomn N.

3. CoeguHsiem Touky M c Toukon N.

4. TpeyronbHuk A MN Byaet nckombiM ceve-

HUewm.

8.9. Ha ocHoBe cnegytoulero anroputma cos-

6.

fanTe cedyeHue kybGa, npoxoasiliee yepes
3alaHHble TOYKU, U 0GBACHUTE npouecc
co3aaHus. AnNroputMm NocTPOEHNUS CeYeHUs
ky6a ABCDA IBIC IDI, NPOXOASALEro Yyepes
Toukn M, O v P(puc.19):

. MpoBeném npsamyto, npoxoasuy yepes

Toukn A, n M. Touky nepecevyeHuss NpsamMbIx
AIMVI 1C1 o6o3Hauum X.

. M3 Touek 4, n N nposeném npamyto. Touky

nepecedeHns npambix A, N u DD, 0603Ha-
yum Y.

Touky X coeanHsiem ¢ Toukon Y. Touky nepe-
ceveHus npambix XY n CC, 0603Hauunm Q.
Touky nepecedenns npsambix XY n DC obo-
3Hauum P.

MpoBeaém NpsiMyto, NMPOXOAsLLYO Yepes TouY-
ku M v Q. MNpoBeaém nNpsimyto, NPOXOASLLYHO
yepes Toukn N n P.

MckomMbIM ceyeHMeM NATUYTONbHUKA
A IMQPN oynet P.

8.10. CoenanTte nonepeyHoe ceyeHne npsiMo-

yronbHOro napannenenunega, n3obpaxen-
HOro Ha pucyHke 20, NnpoxogsLLero 4yepes Tpu
3aZlaHHblEe TOYKM.

8.11. Coenante nonepeyvyHoe ceyeHne nupamm-

Abl, KOTOPOE NPOXOAUT Yepes3 Tpu 3afaHHble
TOYKN, N306paEHHbIE Ha pUcyHke 21.

a) b) c)

b d

10
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8.12. NocTponTe ceveHne Kyba NNOCKOCTbLIO, MPOXoas-
wew yepes Toukm M, N n K metogom napannensHoro
nepeHoca (puc.22).

8.13. daHbl Toukn M n N Ha pébpax AD v CD ky6a
ABCDA B ,C,D,. MNMocTpolite ceveHune, KOTopoe
MONyYnUTCs, €CNn Bbl paspexeTe Kyb NNocKoCTbHo
MNB,.

8.14. Hapucynte ky6 ABCDA B ,C D, v otmeTsTe
Toukn M, N v L , asnsowmecs cepeamHamu pébep
AB, BC v BB,. 3atem: a) noctponTe ceyeHue, 06-
pa3oBaHHOE nepeceveHnem kyba nnockocToto MNL;
0) gokaxuTe, 4To TpeyronbHuk MNL npaBUNbHLIN;
B) HanguTe rpaHb TpeyronbHuka MNL, ecnu cTto-
poHa Kyba paBHa 1 cm.

8.15. ABCDA B,C,D, — npamoyrofibHbIi napasnie-
nenvnen co ctopoHamu AB = 6 cm, AD =6 cm w
AA, = 8 cm. [JokaxuTe, 4TO NepeceveHve napar-
nenenunega BC D ¢ NiI0CKOCTbIO ABMAETCA PaBHO-
CTOPOHHMM TPEYrornbHUKOM, U HAAUTE BbICOTY 3TOM0
TpeyronbHuKa.

8.16. Hapucywte npusmy ABCDA B ,C D,.TloctpoiTe
cevyeHne Npu3amMbl MIOCKOCTbIO, MPOXoAsALLEeN Yepes
Toukn M, N v L.

8.17. Ha ocHoBaHWM faHHbIX, MPUBEAEHHLIX Ha pPU-
CyHKe 23, NOCTPONTE COOTBETCTBYHOLLNE CEYEeHUS
NPOCTPaHCTBEHHbIX huryp, npoxoaswmx yepes
Toukn: a) M, Nunl;6)A4, BnC;B)A, BnC.

8.18. Bosbmém Toukn A, B n C, nexalme Ha pébpax
JI,J K, vLL npwawel IJKLIJ K L. (puc. 24). MNo-
CTponTe ceveHne npuambl nnockocTeto ABC.

8.19. Ha ocHoBe AaHHbIX Ha puc. 25 nocTponTe ce-
YeHne NPOCTPaHCTBEHHOW Urypbl, NONy4YeHHoe
npu nepecevyeHnn e€ niocKOCTbI, NPOXoasLlen
yepes Ttoukn U, V'n W.

8.20. Ha ocHoBe AaHHbIX Ha puc. 26 NOCTpoOnTe ce-
YeHne NPOCTPaHCTBEHHOW OUrypbl, NONyYeHHOe
npu nepecevyeHNn e€ nioCKOCTbK, NPOXOAsLLEN
yepes Toukn A, B un X.

@5 4
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Ucnonb3ysa GeoGebra

Co3paHne MHOrorpaHHMKoB

Ha pébpax ky6a ABCDA B ,C D, panbl Toukn E, F' v G Ha pébpax AB, CC,
A D, cootBeTcTBeHHO. MocTpoiTe cedyeHne, obpasoBaBLieecs Npu nepecedeHnn Kyba
nnockoctbto EFG.

MocTpoeHue:
*  OrtkpounTte HoBoe OkHO B GeoGebra.
* [lepeknouunte nHTepdenc GeoGebra B pexum «HacTtpontb» — «3D-rpadukar.

ATanbl NMNOCTPOEeHUsA ce4eHuUA

Kyo CospgaiTe Npon3BorbHbIN KyO.

A Ha pé6pax AB, CC ,n A,D, ky6a
2 | |& ~ |Touka B o6BekTe ABCDA1B1C1D1 oTMeYeHbl Toukn E, F'n
(G cOOTBETCTBEHHO.

O6pasyeTtcsa NNOCKOCTb, NPOXoAsLLas

3 s e [lMnockocTb Yepes 3 ToUkM
. P yepes Toukn EFG.

[MocTponTe ceveHune nnockocTu,

Kpuean nepeceueHus npoxopasiuen yepes ky6 un Toukn EFG.

@

O MokasbiBaTb 06bLEKT CKpoWTe HEeHYXHyt0 4acTb MIOCKOCTH.

MNepemewas Toukn E, F'n G, npoBepbTe
[% MNepemeleHue NPaBUIbHOCTL BbINOMHEHWs pa3pesa kyba
(puc. 27).

C2 Cabrdbatbwael Lkt &
@ dadin Mpares Aun, Hacrpofie: Maerpysae-ae Ouven Cnpaaes
[RIl& > Do @l @ £ X nc D
* Makvene pBwexron + = Nancrus 3D
o A= (4.5, -0.45, 0) e = el
® B= (0.3 -7.0Z 0)
o a=13488
& E= (20K, §.87,0)
@ F= (.87, 1.03, 2.22)
2= |4.48,-381 5.13)
P 17.52% . 22 6Ty + 19.08
@ munroyronkrde? =33 /3

=

°N

=~

(=)

o -

84}

3apaHua OonA CaMOCTOATENIbHOTO BbINOJTHEHUSA S

1. MNocTponTe cedyeHne nupamuabl NPy NepecevYeHnn e€ nnocKoCTblo, NPOXoasaLen S
yepe3 Toukn M, Nn K (puc. 28). ~

2. Hangunte ceveHune, npoxopsilee Yyepes LaHHble TOYKU MPaBUITbHOW TPEYrosfibHOU
npu3amsl (puc. 29).
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NMPOEKTHAA PABOTA

rwepauereOMe—

TpUYeckume 3HaHmA
noAaBMANCb B JlpeBHeM
Ernnte bonee 5 Tohicay
neT Hasaa. ErvnTane nc-
NONb30BaIN NX HE TO/b-
KO ANS9 CTPOUTENbCTBA
nMpamMuna, Ho 1 Ans 060-
3Ha4YeHWA BO3jenbiBae-
MbIX y4aCTKOB Ha bepe-
raxHuna. O 3apoxgeHum
reomeTpuun B JlpeBHem
ErvnTe BO 2-M Thicsde-
neTun A0 Hawewn 3pbl
ApeBHErpeYveckmnin yyé-
Heln TepopoT (V Bek
[0 H.3.) nncan: «Hanoru
C KaXA0ro COCN0BUS CO-
bvpanu nogobatowmm
obpasom. Peka Hun pas-
NMNACb M 3aTONMAA NO-
mecTba.Mlomewmkn 0b-
paTnnnce K GapaoHy
C npocbbon BOCCTaHO-
BUTb FPaHMLbl CBOWX MO-
MECTUW MAWU CHU3UTb
Hanoru. [pasuTtens npu-
C/1an CBOWX NpeAcTaBu-
Tenen — 3eMnemMepoB —
Y3HaTb, HAaCKONbKO
YMEHbLWMNOCH MOMECTbe,
M COOTBETCTBEHHO
YMEHbLWWUTb HanNor.
Taknm obpasom, Hayka
06 nsmepeHun 3emens —
reoMeTpusa — NosABMNaCh
B ErnnTe n oTTyAa ne-
pewna B [ peunio».
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O6pa3soBaTenbHbll NPOEKT — 3TO opraHusauus obpa-
30BaTeNnbHOro nNpouecca, HanpaeneHHasi Ha 6onee yrny6-
NEeHHOE 1 KOMMNIIeKCHoe U3yyeHne npegMeToB, NO3BOSIsHO-
Lasi nogonTn k obpasoBaTenibHOMY MPOLEeCcCy Ha OCHOBE
onbiTa U NpakTu4eckon aeaTenbHOCTU. [pn 3TOM NPOeKT-
Has paboTa MOXET BbIMOMHATLCA B pamMKax OO4HOW Auc-
LUMNIUHBI.

Yyawumeca npoBogaT CBOU UCCNeoBaHUS MO MPOEeKT-
HOW paboTe B TeYeHue roda, Kak NpaBumno, BHE 3aHATUN,
CaMOCTOATENBHO.

TeMbl NpoekTHOW paboTbl MOryT HOCUTb rpakmu4ye-
cKuli, meopemu4ecKkul n uccriedogamesibCKuUli XapakTep.

B npaktuiyeckom npoOeKTHOM paboTte nonyyYeHHble
3HaHUA N YMEHUS MUCMNOMb3YKTCA ANSA pelleHus 3agad
(kenmcoB) B KU3HEHHbIX cuTyaumsix. Korga Bo3HMKaeT no-
TpebHOCTb B pasBUTUN NPAKTUYECKMX HABLIKOB U KOMMe-
TEHUWIN, CBA3aHHbIX C OnNpedenéHHbIM npegmeToMm, adg-
EKTUBHO UCMONb30BaHNE MNPAKTUKOOPUEHTUPOBAHHbIX
NpoeKToB. B camoM npocTom cryyae yunTenb MOXET AaTb
yyalmnmcs 3agaHus no NnpeameTy, Takme Kak CocTaBrneHme
AOnonHUTENbHOro y4ebHoro marepuana, Habop TecToB,
npeseHTaunn, pasgatodHbid MaTepuan unm rnoccapun
(cnoBapb TEPMUHOB), CO34aHNE N U3rOTOBMEHNE Harnsa-
HOM Mogenn yyebHoro nocobusi. B npouecce paboTtbl C
NPaKTUKO-OPUEHTUPOBAHHBIMK MPOEKTAMM Y y4allMXcs
pas3BMBAOTCSA NMPeOMETHblE 3HaHUS, YMEHUSI U HaBblKW,
onpenensieTcsi KOMNETEHTHOCTb B AEATENBHOCTH.

B paboTte Hag TeopeTUYECKUM NPOEKTOM yriybneH-
HO n3yyaetcs Tema npegMeTa. B Takon npoekTHoM paboTte
MHdopMauns no 3agaHHon Teme cobupaetcs, obpabarbl-
BaeTCs, aHanuaunpyeTtcs, knaccuduumpyetcs, obobLiaet-
CS W NpeacTaBnsieTcs B BUAE NOME3HOro U AONONMHUTENb-
HOro NUCbMEHHOro y4ebHoro pecypca.

B xopme uccnepoBaTenbCKOro npoekra npoBOAUTCS
HebonbLIOE Hay4yHOEe uccnegoBaHWe AN PELUEHUs He-
CTaHOApPTHOW 3adayu Unn XU3HeHHoW npobnembl. Ecnn
CTaBUTCA LENb pasBuUTb HaBbIKA aHANUTUYECKOTO U Kpu-
TMYECKOrO MbILLIEHMS YYaLLMXCS, OBNaAeTb NOrMYeCKUMN
cnocobamn BocnpmaTus U obpaboTtatb OONbLLUON OOBLEM
MHpOpPMaLNKN, UCMONb3YT Yy4eOHbI NMPOEKT MO uccre-
poBaHuio. Llenbto gaHHoro obpasoBaTenbHOro npoekTa
aBnsieTca 000CHOBaHWe rmnoTesbl Npoekta. Onsa goctu-
XEHUsa 3TON Lenn HeobxoanMmMo NPOBOAUTL IKCMEPUMEH-
Thbl, aHaNM3npoBaTb, 0606L1aTb, CpaBHMBATL pe3ynbTaThl,
yCTaHaBnMBaTb 3aKOHOMEPHOCTU pas3BUTUS, AenaTb Bbl-
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BOAbl, 06OCHOBLIBaTb CBOIO TOYKY 3pEeHU4. Taknm o6pa-
30M, OCHOBHO€E BHMMaHWMe 06pasoBaTeanoro npoeKTa no
ncecnegoBaHmo cocpenoTodeHo Ha pa3BUTUN UHTEITIEKTY-
anbHOW KOMMNETEHTHOCTM.

B y4yebGHOM npoekTe Hambonbllee BHUMaHWE crneayeT
yOENUTb pasBUTUIO TBOPYECKNX CMOCOBHOCTEN yYalumxcs.
MMeHHO TBOpYECKU MPOEKT MO3BOMSAET y4yaluMmcsa Mnpo-
ABUTb cebsi n co3gatb COBCTBEHHYIO TBOPYECKYHD paboTy
B ntobon obnactn. TBOpYeCKME NPOEKTbI pa3BMBaKOT CMO-
COBHOCTU yyalmxcs, NOBbILWAs UX CTaTyC B rpynne n camo-
oueHky. Jltobast TBOpyeckas paboTa TpebyeT npeseHTaumm
N OOLEHNA C KNacCHbIM KONMMeKTMBoM. IMEHHO MO3ToMy
TBOPYECKME MPOEKTbl OKasblBalOT OOMbLIOE BAUAHME Ha
pa3BUTME KOMMYHMKATMBHOW KOMNETEHLNN YHALLNXCS.

CtyneHTbl MOryT paboTatb Hag TEMOW NPOEKTHOM pabo-
Tbl UHANBMAYANbHO UK B rpynnax no 3-4 yenoseka. Pabo-
Ta Haj NPOEeKTOM 3aBepluaeTcs 3amnTon (Manon KoHde-
peHumen), NpoBOANMONM B KOHUE ydebHoro roga. Npouecc
paboTbl Hag NPOEKTOM MOXET BKNo4aTb B cebsa crenyto-
Lwme Buabl y4ebHoN OeAaTenbHOCTU:

* NNaHNpoOBaHWE NPOEKTHON AEeATENBHOCTY;

* B3aMMHOE pacnpegerneHne 3agay;

* NOCTaHOBKa Lenen obyyeHus;

* Nouck Heobxoamnmon nHopmaumm;

* MOWUCK peLUeHnii NPpoBbrneMHbIX CUTyaunn, CBA3aHHbIX C
TEMOM;

* BbIbOp Hanbonee nogxoasLwero peweHns n o6ocHo-
BaHue;

* MpoBeAEHNE OMPOCOB M IKCMNEPUMEHTOB B Heobxoau-
MbIX Crny4Yasx;

* MOArOTOBKA OTYETA O pe3ynbraTtax NPoekTHOW paboThl;

* aHanNun3 N oLeHKa CBoen AeATENbHOCTY;

* MOAroTOBKA NPe3eHTaLMm K 3alimMTe NPoeKTa;

* 3aWmTa NPOEKTHOMN paboThbl.

B npouecce 3aHaTuin yyawmeca 6yayT nponHdopMmnpo-
BaHbl 0 paboTe Haa npoekToM. TemMbl NpoekTa pacnpeae-
NATCA Mexay yyawmmuca. Huxe nokasaHa npoekTHas
paboTa B KayecTBe npumepa.

Mpumepbl TeM NPoeKTHON paboTbI
(MOMMMO 3TUX TEM MOTYT ObITb NPeaIOXKeHbI
n gpyrmne Tembl)
. EBknngosa reometpus.

. leomeTpus Jlobauesckoro.

. FeomeTpusi MHOrOYronbHMKOB.

. 3aragku ermneTckux nupammg,.

. BHellHsI1 cTopoHa MHOroyronbHuKa.

. leorpadus n reomeTpmna moero ropoga.
. leomeTpunyeckasa mosauka.

NOoO O~ WODN -

S
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mMeTpus, nnm
MPOCTpPaHCTBeHHas
reometTpus — pasgen
reomMeTpuy,  U3yvato-
wu dopmy, pasmepbl
M CBOWCTBA Pas/INYHbIX
MPOCTPAHCTBEHHbIX Te.

OHo npoucxoanT
OT rpevyeckmx  C/10B
«stereo» — «Teno» wu
«metrio» — «u3mepe-

Hue» 1 byKBasIbHO O3Ha-
4yaeT «M3MepeHue Ten».
CrepeomeTtpus, Kak
MW NAaHUMETPUs, BO3-
HWK/1a U pa3BUBasiacb B
CBSA3M C NoTpebHOCTAMM
NpakTUYeCKou JesiTeslb-
HOCTW YenoBeKa.
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8. eomeTpuyeckne napagokcol.

9. l'eomeTpuyeckne opmbl B apxuTekType balueH.

10. NeomeTpuyeckne urypbl B gu3anHe W oTaenke
KOpnOopOB.

11. leomeTpus B ApeBHEN KMUBOMUCHU.

12. l'eomMeTpust XXMBOMNUCU, CKYTbMTYPbI M apPXUTEKTYPbI.

13. leomeTpus Ha KapTMHax B My3ee.

14. Y3opyartaga reomeTpus.

15. TeomeTpus ©n apxuTeKTypHble BuUObl 34aHUN
N COOPYXXEHUN.

16. [eomeTpusa B KneTkax.

17. leomeTpus B cpegHeasnaTCcKkon apxXnTekType.

18. Matematnyeckme ocobeHHOCTM ermneTckon nupa-
MUAbI.
O . 19. CtepeomeTpuyeckme 06bLEKTHI.
@ ' AHOWM N3 APEB- 20. CuMmeTpus B npupoge.

HeUWMX W Hanbo- 21. CnoBapb TEPMUHOB reOMETPUN.

JIEE VMISBECTHOIX LIKO 22. «Y70 Takoe cuMMeTpUA?». YUebHbIN pUnbM.
ABAARTCA MMdaropei- 23. [lnpaktuyeckuii matepuan no Teme «Pa3pes MHo-
ckasa wkona (VI-V BB. A0 FOyTOMNbHNKOBY.
H.3.), Ha3BaHHaA B 4eCTb 24. Habop TecToB No reoMeTpuu.
ee ocHosaTens Mngparo- 25. CospaHvie cLieHapusi Urpbl «leomeTpudeckas 6uteay.
pa. Mngaropenys nc- 26. Pacckas 0 eauHuLax n3amMepeHust — aHuMaLusi.
Mo/1b30Ba/N NPaBUAbL- 27. Paspabotka cueHapus cnektakna «feomeTpu-
HEIE MHOTOYTONBHIKN B Yeckue NPUKIIoYEHUs».
CBOVX PUAOCOPCKMX Te- 28. TpeHaxep ANs peLleHns reoMeTPUHEcKNX 3adau.
Opusix. VX GOpMbI AaHbI 29. MeoMeTPUYECKUI KanbKynaTop.
ocHogam 6bbiTnA. Jpes- 30. MynsTumeauniiHoe npunoxeHune «feometpuyeckune
HUe MccneasoBaTenu PUrypbi».
CHMTANN, HTO OTOHbE — 31. OneKTPOHHbI AUCTINEet CUMMETPUM.
5TO TETPAsAp, 3eMA 32. YyebHo-TecToBasi nporpamma «eomeTpusi».
(no4ga) — ky6, BO3AYX - 33. OneKTPOHHBI CMPABOYHIK MO CTEPEOMETPUMN.
OKTA3ApP, BOAd — MKoca- 34. MNpouncxoxaeHve, pasBuTHE 1 UCMONb30BAHME reo-
34P; @ BCA BeeneHHan — METPUW YEerOBEYECTBOM.
AOAEKASAP. 35. Matematunka B (ousvke.

36. MaTtematuka B Xumun.

37. MaTtemaTunka B bmonorum n meguumHe.

38. Matematuka B 3KOSOrmn.

39. MaTtemaTtuka B reorpadum.

40. MaTtemaTnka B 9KOHOMUKE.

41. MaTemaTtunka B UCKYCCTBe.

42. /icnonb3oBaHne nporpammbl GeoGebra Ha 3aHs-
TUSAX MO CTEPEOMETPUN.

43. CrnvcoK NOMesHbIX 3MEKTPOHHbLIX PecypcoB Ans
N3y4yeHnss CTepeoMeTPUN.

44. Bonpocbl cTepeoMeTpun B MeXayHapoaHbIX oue-
HOYHbIX UCCNeaoBaHUSIX.

EE——
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NMPAKTUYHECKUE YINPAXHEHUA
HA NOBTOPEHMUE INMABbI

10.1. ABnsieTca N1 NnomaHas NMHUS Ha PUCYHKEe 1 NNOCKOW U NPOCTPaAHCTBEHHON?

c) M

~~O"-_""""-"

f) Y

T

10.2. CTopoHa OCHOBaHUA NpaBUSIbHOW NPAMOYronbHON nNupamuabl paBHa 12 cm,
a OnvHa CeYeHusi, CoeaMHSIOWEro BepLNHyY nupaMmmabl C LEHTPOM OCHOBaHUS, —
16 cm. HanguTte: a) 6okoBoe pebpo 1 anodemy; 6) nnowags 60KOBOW NOBEPXHOCTY;
B) nnowiagb NOMHOM NOBEPXHOCTN NpaMmnabl.

10.3*. OcHoBaHue nupamuabl REFGH coctout us napannenorpamma EFGH co
ctopoHamu 10 cm 1 18 cm v nnowwaabto rpann 90 cm?. [AnnHa y4acTka, COeaMHSOLLErO
BEpPLUMHY nupamuabl R ¢ TOYKOW nepeceyeHus auaroHanern ocHoBanus (O, paBHa
6 cm v nepneHauKynapHa aTum anaroHanam. Havaute: a) 6okosble pé€bpa; 6) nnowanb
BGOKOBOM NOBEPXHOCTU; B) Nnowanb NOMHOM NOBEPXHOCTH.

10.4. Hangute obuwyto nnowagb NOBEPXHOCTUN NPEeaMETOB, N306paKEHHbLIX HA PUCYHKE 2.

©

a) b) c)

6 cm 0,5\‘m/,\

2m F_ —
' o 0,4m
4cm o
2,6m = cm
om 10 cm 0.3m <
3m 1,7m 04m &
’ o~
2cm [
S35 2cm 3m o
\ a8
6 cm - | E
d) wem € 1L 4m 0,4m 0,4m o
E —
<3 em 5m

e

77



10.5. Kakas n3 cutyaumin, onncaHHbIX Ha puc. 3, MOXXET BO3HUKHYTb Npu paspes3aHnu
Kyb6a nnockoctbto? Kakme M3 HUX HEBO3MOXHbI?

© ¥ A B

A B
I\\ "{\\
. 7\
1 \ I 1 \
I N Y | >
| % I \\
I N I \
1 \ d \
\ 1 \
! \ ] \
X [ fmmmmet < 1-
// \ 7 \
C C
4 B d Y| B
c) 1 )
1, 1
Ii ',
1
! |
[ ]
g ;
[l |
[l ] 1
1 ’I
1
I /)‘ ———————— - //"\—N—\—\—\———-.'_
7 Ve .
C C

10.6. Ha kakom pucyHke n3obpaxeHo ceuvyeHue, npoxoasuiee vyeped Touky M un
napannensHoe yrny SAB Tetpasgpa?

O,
a)
M
c)
A

S .
B
S d)
C
M
B

B

10.7. Ha ocHoBe cnefytoLiero anroputma nocTponTe cedeHne npusmbl, npoxoasiliee
yepes3 3afaHHble TOYKU, N 0OBACHMUTE MPOLECC ero NOCTPOeHUs. ANropuTm

e
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1
npoxogsiwero Yepes Toukn M, N, P v Q

MCKOMOE:!
1.M < N, MNNAB=X 4;
2. XK, XKNBC=P

3. MNN AA =Y

4 Y<K YKNAC=0

5PN, QoM

6. MNKPQ — uckomoe cevenne. | --\-""

noctpoeHus cevenus npuambl ABCA B ,C,, @ Y

K

3necb otmeTka M < N 03HayaeT, YTO Mbl NPOBOAUM MPSAMYHO, MPOXOASLLYIO
yepes Toukn — M n N, a otmetka MN N AB = X o3Ha4aeT, 4TO Mbl OTMEYAEM TOYKY
nepeceveHus npambix MN v ABc X.

10.8. Ha ocHoBe cnepywuwero anropmtma
cosganTe ceveHne Kyba, npoxoasiiee yepes
3aflaHHble TOYKKU, N 0O6bACHUTE Npouecc
co3gaHus. AnropuTMm NOCTPOEHUS CeYEHNS @
ky6a ABCDA B,C D, notoukam M €A B,
NeBCuKeCC: M/ — G

1~ i V4 ol D,
1. M<—> M A] ! : N
2. MN N D1C1=X; ; E K
/ 1
1
1

3. N o K X o K,'
4. XK N DC=P;

R
5.KP N DD,=Y; \’% ....... L)
6. MN N A,D,=Z; A 1

7.Y>Z 4 Q D
8. YZN AD=0;

9. YZN AA =R; Ve
10. Q > P, R <—>M

11. MNKPQR — nckoMoe ceyeHue.

10.9. Ha ocHoBe cnepywuwero anropmtma
COCTaBbTe ceveHne nMpamuabl, npoxoasiiee @
yepes3 3aZlaHHble TOYKU, U OOBbACHUTE
MPOLLECC NOCTPOEHUS. ANropUTM NOCTPOEHUSA
ceveHuns nupamuasl SABCD , npoxoasuero
yepe3 Toukn M € SB, N e SCu K € AD:

1. M N

2. MN N BC=X

3. X K

4. XK N DC=P

5. XK YAB=Y

6. Yo M

7. YM N SA=Q

9. MNPKQ - uckomoe cevyeHue. Y

10
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q)OpMMpOBaHMe NPpaKTU4YeCKnx KOMMeTeHUunn

TEOMETPUA

10

1. Noyemy nepen pbITbEM KOTHOBaHa noA
MOCTPOWKY NMPOU3BOAAT Pas3MeETKY C MOMOLLbIO
HaTsHyTOM BepeBkn? (puc. 1)

Omeem: nepece4yeHue 08yx rnrockocmeu
sernsemcsi rnpsamou uHued.

2. Mpn hopMoBKe KMprnya rMuHy 3aknagbl-
BalOT B (hOopMy, a NULLIHIOK FMIMHY CHUMAIT Nn-
HenKon, nepeasuras €€ nNo NPOTUBOMONOXHbBIM
Kpaam gopmbl. OBbACHUTE, NoYeMy Npu Takomn
0b6paboTke NOBEPXHOCTb KMpnu4ya ocTaéTcs
nnockon? (puc. 2)

3. YUtobbl ybeanTbCs, YTO HOXKU FOTOBOrO
CTyna nexat B OAHOW NSI0CKOCTU, CTONSIPbI Ha-
TAMMBAKT HUTKY Ha MPOTMBOMOMOXHbBIE HOXKU
ctyna. lNMonpobyiTe 3TOT METOA U pacCKaxuTe,
Ha YéM OH OCHOBaH. (puc. 3)

Omeem: 0se nepecekaruuecs rnpsMmbie
ornpeodersitom 0OHY MI0CKOCMb.

4. Kak nnoTtHMK gobmnBaeTcs poBHOWM Mo-
BEPXHOCTW MpK pacnunmBaHUn Kycka aepesa?

(puc. 4)

Omeem: npu pacnunueaHuu bpyca rniomHuk
006bI4HO Hamedaem nI0CKoCMb pacrusa 08ymsi
npsimbiMu AB u AC Ha cMmexHbix epaHsix. 3a-
mem nuum mak, 4mobbl nosIomHo nursibi 61710
HaripaereHo 1o amum rnpsimbIM. B pesynbmame,
MOCKOJIbKY M710CKOCMb, Npoxodsuwas 4epes 0ge
rnepecekatowuecsi npsimble, s6rsiemcsi e0uH-
CMBeHHOU, Mo8epPXHOCMb pacriusia rnosly4aemcs
rriockodl.

5. MNMoyemy wTatne ons yctaHOBKN KaMepbl
CTOUT Ha TPEX HoXKax? (puc. 5)

Omeem: 4yepe3 mpu MO4YKU, He nexauwue
Ha 00HoU npsmol, npoxodum MmosibKO 00Ha
M/10CKOCMkb.



6. Kak nnoTHWK npoBepAeT pOBHOCTb MNO-
BEPXHOCTU obGpaboTtaHHoM gockn? Ha 4ém
OCHOBaH 3T0T MeToa? (puc. 6)

Omeem: ecriu 08e MoYKU npsMoU fiexxam
8 M/I0CKOCMU, MO U 8CS npsiMas 1exum 8
amodu rockocmu.

7. No4vemMy TPEXKOMNEeCHbIN MOTO-
LMK yCcTONn4mMBeEe OBYXKONECHOro?

(puc. 7)

Omeem: yepe3 mpu MOYKU, HE
nexawue Ha oOHou ripsimod, rpo-
X00um mosibKO 0OHa I/10CKOCMb.

8. MoryT nu ueHTpbl ConHua, 3emnun
n JlyHbl nexaTb B OQHOW NIOCKOCTU?
A Ha ogHou npsimon? Korga? (puc. 8)

9. MNo4emy OTKpbITbIE ABEPU ABUra-
toTca camu no cebe? Noyemy aTOro He
NPOUCXOAUT C 3aKpbITbIMU ABEPAMU?

(puc. 9)

Omeem: Yepe3s npsmyto u He nexa-
Wyt Ha Hell MOYKYy MOXHO rposecmu
MmOosibKO OOHY MI0CKOCMb.

10. CKonbko Knpnun4yen noHagodbutca ona
NnocTponkn 18 KOMNMOHH, ecnn nonepevyHoe
CeYeHMe KaXKOoW KONMOHHbI eCTb KBagpaT Co
CTOpPOHOWN 7 dm, a BbicOTa KOMOHHbI 4 m?
(Paamepsbl knpnuya: 1: 1,5 : 3 dm. Mpwu cTpou-
TenbcTBe 5% Kupnuya yxoguT B OTXoAbl)
(puc. 10).

Omeem: 5760 eduHul.

A7
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MNMpakTnyeckana paborta

1. Hapucynte pasBépTky, npeacTtaBneHHyto Ha puc. 1.11, Ha nnoTHoun Bymare. BeipexbTe
€€ HOXXHMLAaMK, CIOXNTE NO COOTBETCTBYIOLLIMM NUHUAM, a 3aTeM cknenTe. B pesynb-

TaTe [Be YacTu TeTpasapa nepecekyTcs HekoTopoi nnockoctbio ABCD.

Yo N
%
T@
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2. KomHaTa, nokasaHHas Ha pucyHke 12, Hyxxgaetcs B peMoHTe. B Hen ecTb ABepb
pasmepamu 0,8 mun 2,2 m n okHo pasmepamu 183 cm n 91 cm. Obe CTOPOHDI
ABepU OOMKHblI ObiTb OKpalwleHbl. B Tabnuue ykasaHbl LeHbl ABYX BMAOB Kpacok.
Mcnonb3ynTe aTy nHdopmaumio, 4Tobbl paccunTaTb, CKOMbKO BaM HY>XHO Kpacku Ans
HeJopOororo PEMOHTA.

Tun Kpacku O61BLEM Mnowaab CtonmocTtb
NOKpPaCKu (e cymax)
41 16 m? 32450
[Ons cteH
21 8 m? 20800
1 21 10 m? 23600
ns asepu
HBEP 11 5 m? 15400

@

2,1m

3,5m

42 m

10
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IT'EOMETPUA 10

Lapm reomeTpum

Hawu npedku, cmpouswue
b6onbwue 30aHuUsi U COOPYXEeHUS,
obnadanu 6onbwumu eeomempu-
YeCcKUMU 3HaHUsIMU U riomeHuyua-
JIoM. Mo 8UOHO 10 UCMOPUYECKUM
namMsimHuUKam, CmosiWuM Ha risio-
waodu PeaucmaH 8 2. CamapkaHde
(puc. 13).

Kakue ceomempuyeckue ¢u-
2ypbl 8bl suOume Ha pocrnucu
komnnekca NyaHkana e 2. Xuse
(puc. 14)?

Tadx-Maxan — OpesHut namsim-
HUK, roCcmpOeHHbIU rnomomkom ba-
bypa npasumernem LLlax-[xaxaHom
8 Aepe, NHOus (puc. 15). Ouesud-
HO, Ymo macmepa, cmpouswue
€20, 8 cogepweHcmee enaodesnu
eeomempued.

CudHelickult ornepHbItU meamp
(puc. 16) — obpasey cogpemeHHoU
apxumekmypbl Aecmpanuu. OH
rnpumedamesieH c80UM HEOBbIYHbIM
2eomempu4yecKuUM 8UOOM.



Heeo3moxxHoO He Hacradumab-
cs yousumeribHbIM 8UOOM pas-
s/1lekamersibHo20 Komririekca
«Manakmuka Coxo», nocmpo-
eHHoeo 8 [lekuHe, cmonuue Ku-
masi, no rnpPoeKmy u38ecmHO20
upakckoao apxumekmopa 3axu
Xaodud, obnadamernbHuUubl npe-
KpacHoeo  eeoMempu4yecKo20
goobpaxeHus (puc. 17) .

Bbi3bieaem gocxuweHue
U rpoekm Kommekca «Taw-
KeHm cumu», 8038biWaroujeo- = il |1
Cs 8 cmornuue Hauwel cmpaHsbl. — IR R,
MoxHo cebe npedcmasums, IIMEHH}H
Kakol  ypoeeHb eeoMempu- Hilﬁiun';.
Yeckux 3HaHul rnompebosarscs
UHXXeHepaMm-cmpoumernsm npu
co30aHuUuU cmorsib HeOobbIYHbIX
coopyxeHud (puc. 18-19).
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Ucnonb3ya GeoGebra

Co3paHne cev4eHUn MHOTorpaHHUKoOB

[MocTponTe ceveHne kyba, npoxogsiliee yepes 3afaH-
Hyt0 TOYKy E v nepneHaukynsapHoe npsimon BD .
! MopgenupoBaHue:
* OTtkponTe HoBoe OkHO B GeoGebra.
* [lepekntounte uHTEphennc GeoGebra B pexum
«HacTponkun» — «3D Npadumkar.
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OTanbl mogen npoBaHuA:

CospgaTtb Npon3BOsibHbIN KY6.

Ha pe6pe ky6a A4, otmetnts TOuKy E.

Mposectn nunnio BD .

Yepes Touky £ u BD, nposecTu nepneHan-
KYNSAPHYIO MMOCKOCTb.

Co3paéTca ceveHne, Npoxoasiiee vyepes
Touky F ky6a.

CKprTb HEeHYXHYIO 4aCTb MNJ1IOCKOCTU.

Mepemeluas Touky £, nposepuTsb
NPaBUbHOCTL BbINOTHEHUS CEYEHMSI.

S

A G B

1. OnpenenuTb POPMY CEYEHUS MITOCKOCTU, Npoxoasiuen Yyepes cepeavnHy G n nepnex-
avkynsap EF k pebpy CD npasunsHoro Tetpasgpa ABCD. 3aecb Toukn E, F aBnsioT-
ca cepeanHamu AD n BC.

2. HapucyiTte ceveHune nnockoctu, npoxoasiee Yepes Touky £ Ha pebpe SC npasunb-
HOW NPSAIMOYronbHOM NMpamMuabl U NepneHanKynspHoe aToMy pebpy.
3. N306pasmnTe nnockoe ceveHne npaBubHON LLECTUYrONbHOW NMpamMuabl, Npoxoasiiee

Yyepes3 AaHHYH TOYKY G napanneribHoe MniioCKOCTHU SAF.

I Y
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NAPANNENBHOCTb NPAMOW U NMNITOCKOCTU
B MPOCTPAHCTBE

U3yuuB 3Ty rnaBy, Bbl HAYYUTECD:
NpeacTaBnaTb NapannenbHbie NpsMble B NPOCTPaHCTBE;

y3HaeTe CBOWMCTBA napasrmeribHbIX NPAMbIX 1 HAYy4YUTECH UCMOJ1Ib30BaTb X NpU
pelweHnn NpakTn4eCcKmnx N KOHTPOIbHbIX 3a4ay;

y3HaeTe CBOWCTBa Mapannenenuneaa 1 HaydMTecb UCMomnb3oBaTb UX Npu pe-
LLUEHMW 3a0auY;

npeacTtaBndATb nepeceKkarwlwmecd npambie NIMHUN,

Hay4MTecb MPaBUINbHO UCMONb30BaTh 3HAK NepeceyeHnss NpsaMbIX Npu peLle-
HUW 3aaq;

onpenenaTb yron mexay npsiMbiMn B NPOCTPAHCTBE;
onpenensaTb yron mMexay CKpeLLMBaroLnMMmUCca NpsiMbIMN B MPOCTPAHCTBE;
npeacTaensaTb NepneHanKynsipHble NpsiMble JIMHUN;

y3HaeTe onpeferneHne npamMon, napannensHOM NNOCKOCTH;

y3HaeTe CBOMWCTBA npAMbIX, napannernbHbIX NMIOCKOCTU, N HAy4YUTECb UX NpPU-
MEHATD,

y3HaeTe ornpeaerieHne napanrneribHbiX U nepeceKkakowmnxca NSIOCKOCTEMN;

y3HaeTe Npu3Haku napannernbHOCTN ABYX NSIOCKOCTEN U Hay4dnTeCb MU MNoJib-
30BaTbCH;

y3HaeTe CBOMCTBa naparnneribHbIX NSIOCKOCTEN U Hay4ynTeCb MMM NOrib30BATbCA,

y3HaeTe cBOMCTBa napanreribHoro npoeunpoBaHna N Hay4vynTecb MMu MNMorib30-
BaTbCA;

Hay4ynTecCb NMPUMEHATb N3y4YeHHble KOHLEMUUN, CbaKTbI N MeTogbl B HE3HAKO-
MbIX UIMN )KU3HEHHbIX CUTYaLUUAX.

e
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B3AUMHOE PACIMNONOXEHUE NPAMbIX
B MPOCTPAHCTBE

oM

88

TEOMETPU A

I'Iapanneanble npsAMbie B NPpoCTpaHCTBe

[1Be Npsimble Ha3bIBAKOTCA rnapasiiesibHbIMU, ECIN
OHM nexaT B OAHOW MNITIOCKOCTU U He MepeceKkarTcs
(puc. 1).

MapannenbHble nNpsamMbie a U b Ha nucbme
obo3Havatotes Kak a // b.

Uepe3 AaHHYK TOYKY Ha MMOCKOCTU MOXHO
NPOBECTM OAHY NPsMYI0, NapannesnbHy OaHHOW.
Takas KOHCTpyKUmMs BygeT ymecTHa 1 B NPOCTPaHCTBE.

% Teopema 3.1. Yepe3 nrobyro moyKy npocmpaH-

cmea, He JieXxawyro Ha OaHHOU npsiMol, npoxooum
eduHCcmeeHHasi npsimasi, napasnenbHasi 0aHHOU
npsimodi.

Hokazamesnibcmeo. [ycTb faHa npaMas @ U Touka
M, He nexallas Ha aTol NpsiMoin (puc. 2a). CornacHo
cneacTteuio 1 Ha cTp. 34, Yepes AaHHY NPSAMYIO a U
He NnexaLluyto Ha Helt Touky M MOXHO NPOBECTU eanH-
CTBEHHYIO MNINOCKOCTb a (puc. 26).

B aTo1 nnockocTn Yepes Touky M MOXHO NPOBECTU
€[AVHCTBEHHYI NpAMYI b, napannenbHyo AaHHOW
npsamon a (puc. 26).

Mpamas b — eqUHCTBEHHasA UCKOMasi napannenb-
Has npsimasi.

Korna ogHa v3 AByx napannernbHbIX NpsAMbIX Ha
MIOCKOCTM NepecekaeT TPeTbio NpsMyto, BTopas 13
HUX TaKke nepecekaeT aTy npsmyto. MNogobHoe pac-
nonoxeHve OyaeT yMECTHO U B NPOCTPaHCTBE.

% Teopema 3.2. Ecnu oOHa u3 deyx napasnesib-
HbIX NPSMbIX repecexkaem GaHHYO M/I0CKOCMb, MO
u Opyeasi npsimasi nepecekaem 3amy nNJ0CKOCMb.

Hokazamesnbcmeo. [JaHbl napannenbHble Npsamble
b v ¢, ogHa 13 HUX — NpsiMas b — nepecekaeT NNockocTb
B B Touke M (puc. 3).

MockonbKy npamble b 1 ¢ NnapannenbHbl, OHW Nexar
B 0gHOW nrockocTu. MycTb 310 ByaeT NnockocTb .

M — obuwasa Toyka nnockocten B u y. Toraa no
akcmome S3 3TW NMIOCKOCTU NepeceKkarTcs no o4HON
npsimout /. 3Ta npsiMas NexuT B NIockoctn v, a b
nepecekaeT npsimyto B Touke M. CnegosaTtensHo, ata

10



npsiMas, napannenbHas npsMoi b, nepecekaeT NpsAMYHo
C B Touke N.

Mockonbky npsiMasi / NexuT B MIOCKOCTM B, TOuKa
N Takxe npuHaanexuT nnockoctu fB. Wtak, Toyka
N siBnsieTcst o6Len Toukorn nnockocten 3 u .

MokaxeM Tenepb, YTO MpsIMasl ¢ He UMEET APYrux
OBLUMX TOYEK C NITOCKOCTLIO f3.

Mpeanonoxum obpartHoe. NMpeanonoxmm, 4To nps-
Masi ¢ UMeeT eLLé oaHy obLLyto TouKy — K — C MNOCKOCTbIO
B. B Hel, cornacHo akcrome SZ, npsiMas ¢ nNexuT B Nio-
ckoctu. Toraa npsimas ¢ Byget obLien ansa nnockocTen
B v y. Ho [ — npamas nuHus. OTcloga crneqyert, 4To npsi-
mMas ¢ coBnagaeT ¢ npsiMon /. To NPOTUBOPEYUUT TOMY,
yTo NpAmas b napannenbHa npsAMol ¢, a [ nepecekaet
npsmyto. KOHNMKT nokasbiBaeT, YTO Halwa rmnortesa
HeBepHa.

Kak n3secTtHo 13 nnaHnmeTpuu, Ase npsimble naparn-
nenbHbl ApYr Apyry, €Crv Kaxaas U3 HUX napannensHa
TpeTbEN NPSAMON. DTO CBOMCTBO CNpaBeasIMBO 1 B NpO-
CTPaHCTBE M Ha3blBAETCHA NPU3HAKOM r1aparsifiesibHocmu
MPSIMbIX.

% Teopema 3.3. Ecnu dee npsimMbie napaJsisiesib-
Hbl mpemabeU NPsiMoU, Mo OHU napasiesibHbl Opy2

apyay.

Hokazamenbcmeo. [pegnonoxmm, 4To Npamble
m W 1 napannenbHbl NpsaMon p (puc. 4). Nokaxem, 4To
npsiMble 71 U 1 NeXaT B OAHOW MIIOCKOCTN 1 He nepece-
KatoTcs, T. €. napannenbHbl.

Bo3bMéM TouKy A Ha NpsiIMoii M NPoBeAEM NNOCKOCTb p
yepes 3Ty TOYKY 1 NpsAMYo 7. [lokaxeMm, 4To npsMas m
NEXWT B NIMOCKOCTH a.

Honyctum, ato He Tak. [psiMas m nepecekaet nno-
CKOCTb, TaK Kak MMeET 00LLyt0 TOYKY C NSTIOCKOCTbIO OL.
Torga cornacHo TeopeMe 3.2, 3Ta NNIOCKOCTb Nepeceka-
eTcsl NPAMON p, NaparnnenbHON NPSIMON 71, U NPOXOAUT
npamMas n, napannenbHas npsiMoun p. Ho aToro He MoXeT
ObITb, TaK KaK B MIIOCKOCTU O NEXMUT npsiMas 7.

CnepoBatenbsHo, npAamMble m1 1 n neXat B MNITOCKOCTU L.
Tenepb OOKaXeM, YTO 3TN NpAaMbIE HE NePECEKAOTCA.

OnaTb e, npegnonoxum obpartHoe. MNMycTb Npsimbie
m W n NepecekatTcsl B KaKOW-To Touke B. Yepes Touky
B npoxogsT aBe napannenbHble NPSMOW p NpsiMble — m
n n. CornacHo Teopeme 3.1, 3TOro ObiTb HE MOXET.

10
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OTpesku (nyun), nexawine Ha OgHOMN NPSAMON Un
Ha napannernbHbIX MPSMbIX, Ha3bIBAOTCA 83aUMHO
naparnesibHbIMU ompe3Kamu (fydamu).

HanmeHbLWwnin 3 CMEeXHbIX YrnoB, 06pa3oBaHHbIX
nepecevyeHnem ABYX NPAMbIX, Ha3blBaeTCs y2/1oM
Mex0y 08yMsi rnpsiMbIMU (pUC.5).

Mpsimble nNuHMKM ¢ yrnom 90° Ha3biBaOTCA NEpreH-
ANKYNAPHBIMU MPAMbIMMU.

Yron mexay napannenbHbiMu npsaMbiMn paBeH 0°.

Tenepb Aokaxem criegyrolime cBOWUCTBa naparn-
nenenunega. na atoro Heo6xoaMMO BCMOMHUTb
onpegeneHne napannenenunena v ero SNemMeHToB,
JaHHoe B rnase |l.

CsoucTBa napannenenunena

Ceolicmeo 1. [Mapannenenuned ABCDA B ,C D,
cocmoum u3 4embIpéxy20J1bHO20 napaJsisiesio-
epamma ACC A ,, cocmaeneHHo2o u3 duazoHanel
OCHOB8aHuUs1 U 60koebix pébep napannenenuneda
(puc. 6).

Hokazamesibcmeo. Ha camom fgene CTOPOHbI
ABBIAI n BCCIB] napannenenunena no onpegene-
HUIO ABNSATCA Napannenorpammamu.

MpOTUBOMNOMNOXHbIE CTOPOHbI ATMX Napannenorpam-
MOB paBHbl MeXay cobomn.

B wactHoctn, AB = A B, v BC =B,

Mo onpeaenexHuo napannenenmne,u,a AA // BB, n
BB, // CC,.Torga, cornacHo Teopeme 3.3, AA /4 CC
n AA CC

Cne,u,osaTeano npamoyronbHuk AC ,C A, aensieTt-
cs napannenorpammom.

Ceolicmeo 2. [IpomueornosioXHblie CMOPOHbI
napannenenuneda ABCDA B ,C D, paeHbl mexdy
coboli (puc. 6).

Hokazamenbcmeo. CornacHo ykazaHHOMY Bbllle
ceoiictey, AC,C A, sBnseTca napannenorpaMmom, u
AC=4,C,.

Torpa tpeyronbHukn ABCn A B, C, paBHbl N0 Tpém
cTopoHam, pasHbl 1 ymbl ABC n A B,C,. B pesynb-
Tate napannenorpammbl ABCD v A B,C D, pasHbl
ApYr apyry.

Takum >xe obpa3omM gokasblBaeTcA paBeHCTBO U
APYrUX NPOTUBOMOSOXHBIX CTOPOH.

Ceolicmeo 3. Bce duazoHanu napasnnenenurne-
da nepecekaromcsi 8 0OHOU Mo4Ke u Oesisimcsi 8
amou mo4ke nonosnam (puc. 7).

Hdokazamenbcmeo. CornacHo cBoucTtey 1,
ACCIAI — napannenorpaMmm. Toraa auaroHanm A]C "
AC, aToro napannenorpamMmma nepeceKarTcs B OAHO
TOYKE M OEnATCA NononamM B ToUKe nepeceyeHus.

1
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AHanorn4yHo fokasblBaeTcs nepeceyeHre OCTaBLIMXCS
anaroHarnemn n nx buccekTpmca B 3TOM TOYKE.

Mpumep. [Jokaxnute, YTO cepenuHbl CTOPOH Mpo-
CTPaHCTBEHHOIO MPSIMOYrofibHMKA, BEPLUMHBI KOTOPOro
He nexaT B 0HOM NINOCKOCTM, ByayT BEpLUMHaMU Naparn-
nenorpaMmma.

Hokazamenbcmeo. MNMycte ABCD - npocTpaH-
CTBEHHbIN YETbIPEXYTONbHMK, a Az’ BI, Cz n D1 — cepe-
ANHBI CTOPOH YeTbIpéxyrornbHuka (puc. 8). Torga oTpesok
A,B, — cpeanHHan nuHusa TpeyronbHuka ABC, napan-
nenbHas ctopore AC, a C D, — cpeanHHas nuHus Tpe-
yronbHuka ACD, napannenbHas ctopoHe AC.

CornacHo Teopeme 3.3, 4,8, u C,D, napannenbHoi.
CnenoBaTenbHO, OHU NexXaT B OAHOW NIIOCKOCTY.

AHarnorv4Ho fokasbiBaeTCs NapannenbHOCTb NPSMbIX
ADwvwB,C,.

Takum obpasom, yetbipéxyronbHnk A B ,C D, nexut
B OQHOV MIOCKOCTU, @ ero NpoTUBOMOSIOXHbIE CTOPOHbI
napannenbHbl.

CnenoBaTtenbHO, 3TO NapannenorpaMmm.

? Bonpocbl n ynpaXxHeHuUsl No Teme

1. Kakue ceolicmea naparinesibHbIX rpsiMbIX 8bl
3Haeme?

2. Hazosume rnipu3Haku naparsneribHocmu rpsimbiXx.
3. Kakue ceoticmea naparnnenenuneda 8bl 3Haeme?

MpakTnyeckne ynpaxHeHus

11.1. B Tabnuue cogepxutca ocHoBHaa UHdopmaumsa 11-n TemMbl.
BHumMaTenbHO usyunTe eé.

1. MapannenbHble NpsAMble

OnucanHue OTnnunTenbHbIe NMPU3HaKun

R
S
/
10

o a R b v b a

=

b ~

allb, A / A~

ecnu npamMble a n b .

nexat B 0gHOW Mnro- s

ckocTv 1 He nepece- | Ecnma /l b, allc, | Ecnmo NP = b, EcrmanfB =5 |0

KaOTCSl, OHW Ha3bl- Torga b // c. acaunallf, allavall B, -
BalOTCA 1aparsiiersis- Torna b // a. Torga a Il b.

HbIMU TTPAMbIMU.
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2. CeoucTtBa napannenenunena

DD,C,C).

Ceoticmeo 1. YeTbipéxyronbHuk (44 ,C,C), obpasoBaHHbIn Ana-
roHansiMM ocHoBaHusi U 6oKoBbIMM pEGpamMun napannenenunena,
SIBNsSieTcs napannenorpaMmmMom.

Ceoticmeo 2. MpOTNBONONOXHbIE CTOPOHbLI paBHbl (A4 B B

Ceolcmeo 3. Bce gnaroHanu nepecekarTcss B OQHOW TOYKe
penatcs B atoit Touke nononam (A0 = OC,, CO = 04)).

» C
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11.2. O6G03Ha4ybTe napannenbHble NpsAMbie B
NPOCTPaHCTBE Ha pUCyHke 9.

11.3. Onpepgenute Ha pucyHke 10 nonapHo
napannenbHble pébpa Ha: a) napannenenunene
ABCDAIB]CID]; 0) npuame ABCAIBIC].

11.4. P€Gpa kakux nMpamuz napannenbHbl?

11.5. MI3BeCTHO, 4YTO ecnu npsamas nepecekaeT ogHy
13 NapannenbHbIX NPAMbIX Ha MNIOCKOCTH, TO OHa
nepecekaet 1 Apyryt. YMeCTHO N1 3TO CBOUCTBO
B NpOCTpaHcTBE?

11.6. MNpamble a 1 b napannenbHbl NpaAMont ¢. Kak
MOXHO pacnonoXuTb NpsAMble a U b Mexay coGoii?

11.7. Jokaxunte, 4To B napannenenunnepge

ABCDA B,C ,D,, nsobpaxéHHoM Ha pucyHke 10,

anaroHanu BC, n AD, paBHbl 1 napaniesbHbi

ApYr Apyry.

.8. Ha otpeske AB, roe Touka A NexuT B NNOCKOCTH

o, BbibpaHa Touka C. MNapannenbHble NpsiMble,

npoeseaéHHble 3 todek B n C, nepecekawT

nnockocts @ B Toukax B, n C, cOOTBETCTBEHHO.

Hangute onvHy ceyeHus CC], ecnu: a) Toyka

C - cepeauHa oTpeska B, a BB, = 14 cm;

6)AC : CB =3:2,n BB, =50 cm.

.9. JaHbl napannenorpamm MNOP v Tpaneuusi

MNEK c ocHoBaHvem EK, He nexaiuune B ogHOM

nnockoctu. 1) OnpeaenuTe B3anMHoe NonoXxeHue

npsambix PO n EK. 2) OcHoBaHusa Tpaneuuu
paBHbl MN = 45 cm, EK = 55 cm, u B Helt MOXHO

NOCTPOUTb BHYTPEHHIOI OKPYXXHOCTb. Hangute

nepuMeTp Tpaneuumm.

11

11

10



<

11.10. Kakne mn3 cnefyrwuwmx CBOWUCTB OTHOCATCHA K
napannenenuneny? OTMeTbTE NpaBUibHbIE OTBETHI. @

a) COCTOUT U3 NPAMOYrofibHOro napannenorpamma,

COCTaBMEHHOro M3 AMaroHanem OoCHOBaHUA N OOKOBbIX K F
rpaHem;

6) 6okoBble CTOPOHbI NEPNEHANKYISAPHLI OCHOBAHUIO; A 7

B) OCHOBaHMEe COCTOUT M3 MPSAMOYrofibHOro KBagpara, \V
obpasoBaHHOro 13 gnaroHanen n 6oKoBbIX rpaHen;

r) BCe ero gnaroHanu nepecekalTca B OAHOW TOYKE U B

AENATCA B 9TOM TOUKE Ha OBE paBHble YacTy;

A) NPOTMBOMNOSIOXHbIE FPaHN NapannenbHbl Apyr ApYry;

€) 6OKOBbIE CTOPOHbI NMPEACTaBMAOT COOON NPAMOYTONbHUK;

) NPOTMBOMNOMOXHbIE CTOPOHbI PaBHbl MeXay COBON. @

11.11. MapannenbHbl nn gpyrapyry npsimble, nepneHamKynsapHble
OLHOW NPSIMON B NpOCTpaHCTBE?

11.12. Ha pucyHke 11 Touka M nexuTt BO BHeELLHeW obnacTtu
TpeyronbHuka ABC. LleHTpbl otpeskoB MA, MB, MC
oTMeyeHbl Toukamu K, F, P cooTBeTcTBeHHO. Kakue u3
npsiMbIx napannensHbl apyr apyry? 1) KP; 2) PF,; 3) KF’;
4) KM; 5)PM; 6)FM; 7)AB; 8)BC; 9)AC. 4 D

11.13. MNpounTtante cnepywwumne npegnoxeHnda. Ecnu C
npeanoXeHne npaBuIibHOE, NOCTaBbLTE PSAOM C HUM 3HaK
«+», a ecrnv HeBEpHOE, NOCTaBbTE PSAOM C HUM 3HAK «—».

B npocTpaHcTBE K NPsiMOM MOXHO MPOBECTU MHOXECTBO naparnnesibHbIX
e NPAMbIX U3 TOYKKU, HE Nexallen Ha Hew.

[1Be npsimble, napannenbHble TpeTben NPSMON, NepecekarTcsa Mexay
cobown.

3 |Ecnu gBe npdamble nexat Ha rniocKoCT, OHU NnepeceKaroTCA.

L{epes npAMYO 1N TOYKY, HE NeXallyr Ha HENn, MOXHO npoBecTtn OBe
MJTIOCKOCTH.

N3 ToukM npocTpaHCTBa, He rfexallen Ha NIoCKOCTU, MOXHO MPOBECTU
MHOXECTBO MPSIMbIX, NepeceKatoLmx 3Ty NIOCKOCTb.

11.14. Toukun M, N, U, V — at1o cepeanHbl pébep AC, AD, BD @ M
n BC nupamunabl ABCD cooTtBeTcTBEHHO (pUc.12). Ecnu
AB=20cm, CD =30 cm, HaguTte nepuMeTp NpsIMOYrofbHIKa.

11.15. Toukn H, G, F, S — ato cepeauHbl pébep MN, ML, LK
n KN TpeyronbHon nupamuabl KLMN cooTBeTCTBEHHO

(puc.13). Hangnte nepumeTp npamoyronbHuka HGFES, ecnn
MK =18 mm, LN = 22 mm.

L
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Ucnonb3ya GeoGebra

Co30aHue pa3nu4Hbix niockocmeli ¢ nomouw,bro 3D-kanbKynsmopa

. Ecnn WEnkKHyTb NeBON KHOMKOW MbILLM MHCTPYMEHT MNocKocTb Yepes Tpu
@ ® [ TOYKM Ha NaHenn MHCTPYMEHTOB, OTKPOIOTCH eLle TPU ero BO3MOXHOCTMU:

* [InockocTb;

* MepneHauKynsipHasa NNOCKOCTb;

* [lapannenbHas NSIOCKOCTb.

Pain Npaexa Bug HacTpodm MHCTRyMeHT OxHO Cnpaska

RIA A D Pt ® F O LN s f

¥ na.Henbaﬁ F NonorHo 3D

i

OTN MHCTPYMEHTbI BLINOSHAKT cregyowme 3agadu:
C nomouybto MHCTpyMeHTa MnockocTb co34aéTcs NIIOCKOCTb.

Mpw ncnonb3oBaHMn MHCTPyMeHTa MepneHAUKyNApHas NNOCKOCTb MOXHO
co3faTb NepneHAnKYnspHy el NiocKoCTb.

a Mpu nomowm nHcTpymeHTa MapannenbHasa NNIOCKOCTb MOXHO cO3aaTb
napannesnbHy NIoCKOCTb.

|

3adaHus1 0 caMmocmosimesibHO20 8bINOJ/IHeHUS

1. OTMeTbTe Nobble TpU TOYKU. HayepTuTe NNOCKOCTb, MPOXOASLLYIO YEPE3 HUX.
2. Hayeptute nNnockocTb, 3aTeM co3fanTe NnocKoCTb, NEPNEHANKYNSPHYIO .
3. Haueptute nnockoctb, 3aTem co3gaiTe napannenbHyo e NnockocTb.

EEEE—— R
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NMEPECEYEHUE NPAMbIX

Z

Ecnn gBe npsimble nepecekaroTca Unu napannenb-
Hbl OpYyr Opyry B NPOCTPaHCTBE, TO OHW JiexaTt B OQHOW
nnockocTu (puc. 1a u 16).

Mpamble, He nexawme B O4HOW MIOCKOCTU B NpPO-
CTpaHCTBE, Ha3bIBalOTCS CKpewuearouwuMucs npsiMbI-
mu (pvic. 1B). MepeceyeHre npambix @ U b BbipaxaeTcs
kKak a - b.

Ckpewusarowuecsi npsiMbie — rnpsiMmble, KOTOPble
He nexart Ha ogHou nnockocTn. Ha puc. 2 nokasaHsbl
nepecekatoumecs pébpa AB n CD «yb6a.

CkpelumBaroLmecs npsiMble MOXHO pacno3HaTb Mo
cnegyowmm npusHakam:

% Teopema 3.4. Ecnu odHa u3 d8yx npsiMbIX
Jlexxum Ha niaockocmu, a dpyzasi nepecekaem
amy nJockocmb 8 MoOYKe, Komopasi He Jiexxum
Ha nepeol npsimou, mo amu npsimbie 6ydym ckpe-
wusarowumucs.

Hokazamernibcmeo. MNycTb npsiMas p NeXuT Ha
MNockocTh ol.. A npAmasi ¢ nepecekaet 3Ty MIOCKOCTb
B TOYKe A, He NnpuHaanexatlien npamon p (puc. 3). Oo-
KaXkeM, YTO npsiMble p U g — CKpeLLmBatoLLmecs..

MpeanonoXxmm, YTo NpsiMble p U ¢ NEXart B NI0CKOCTY
. Torga npsimas p v Touka A NpuHaanexar NocKoCTy
. B cBoto ouepeab, Touka A NpUHAANEXMT NIIOCKOCTY
o.. MonyyaeTcsa, 4To NpsAMas [3 NeXuT B NOCKOCTH O, a
3TO MPOTUBOPEUUT YCIOBUIO TEOPEMbI. Takum obpasom,
HaLLe NpeanosioXeHne HEBEPHO, a 3HAYUT, MPSAMbIE OL U
B ckpelymBatoLmecs.

Yrrnom mMexay CKkpewmBarLwmMnca npaMmbiMn CHUTa-
€TCA yron mexay nocmpoeHHbIMU rnepeceKkarowumu-
CsA nNpsaMbIMU, NapannenbHbIMU 3TUM NMPAMbIM.

Ha npakTvke MOXHO HalTu yron mMexay npsiMbiMun d
n b (puc. 4):

e

c)
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@ s 1) BbIGpaTh TOYKY 4;
% A, 2) ot Toukn A NnposecTu Npsmble a, u b, napannenbHble
B, CKpeLLMBaoLWMUMCs NpsiMbiM a U b;

3) n3amMepuTb yron Mexay aTMMu npsMbiMu.

Yytute, 4TO pesynbraT 3TOro anroputMa He 3aBUCUT OT
.» TOukM 4.
c D Mpumep. Haiante yron mexay CKpeliMBaloWwMMUCS
B AnaroHansiMm CMeXXHbIX CTOPOH Kyba.

PeweHue. o ycnosuto HeO6XoAMMO HaANTKU yron Mexay
G pvaronanamn AB, n C B ctopon ky6a ABCDA B ,C D,
/ cMexHbIx ctopoH BA B, u CBC B, (puc. 5).

D MpoBoaum guaroHarnb DC1 napannensHo ABI. Torga no
onpeneneHnto yron mexay anaroHansmm AB] n BC] paBeH
/P/? yrmy DC B mexay anaronanamu DC, n C B
DC B — paBHOCTOPOHHMUII TPEYTOMbHYK.
A CneposatensHo, - DC 1B = 60°.

? BOI'IpOCbI n ynpaxHeHusa no TemMme

1. Hazosume rnipu3Haku cKpeuwusaHusi rnpsambix.

2. Kak onpedensiemcs y2011 Mexoy npsiMbiMu?

3. Moeym nu ckpeuwusarowuecs rnpsmbie bbimb napannesbHbIMu?

4. Kak onpedensemcs y20:11 Mex0y CKpeuusarouuMucs rnpsmbiMu?

5. Kak MOXHO pacronoxume 8 rnpocmpaHcmee rnpsiMbie fIUHUU?

6. Bceza0a nu napannesnbHbl 8 IpocCmMpaHcmee HerepeceKkarouuecs npsmbole?

npaKTquCKMe ynpaxHeHus

12.1. B Tabnuue cogepXxutca ocHoBHasa MHGopmMauusa no 12-n teme. BHumartenbHo

nayyumnTe ee.
1. CkpewmBaroLmecsa npsimbie
OnucaHune O06o3HauyeHune Yron mexay npaMbIMU
b| b,
o a 10 /b7ML
b i a,
s 7
4 a ; L
| a
a a
[Mpsimble, KOTOpbIE He Nepe- Yenom mexdy ckpeuwjusaro-
cekaloTca M He nexatrBoa- [Ecmacao, anb =0, wumucs npsiMbIMu
HOW NIOCKOCTU, Ha3bIBaKOTCSA O¢a,tormaa ~ b. CHNTAETCA yron mexay
Ha MUCbMe BbIpaXatoTcs IWUMHUCA MPAMBIMU, Tiapan=
T 7 nenbHbIMU 3TUM MPSIMbIM.

I
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12.2. Ha puc. 6 n3obpaxeéH npssmMoyrosnbHbIN napannene-
nuneg ABCDA B ,C D,, Toukn Kn P Ha ero pébpax
AA n DD, COOTBeTCTBeHHO Mcxoaos u3 B3aMMHOro
pacnono>|<eHv|9 npsaMbIX, NpeacTaBneHHbIX B Tabnuue,
OTMETbTE COOTBETCTBYKOLUME AYenKkn Tabnuubl (® —
nepecekawTcs, — cKpewmBatTcs). Hangute ownbkn
B Tabnuue.

AB BB, A.D,
KP ® - ®
CA, B B ®
C.B ® ® -

12.3. MpsaAmble a u b nexat B ogHoM NnockocTu. MokaxuTe
BO3MOXHblE NepeceyeHunst aTUX NpsimMbix.

a) NnapannenbHbl, 6) nepecekatoTcs,
B) HE nepecekalTCcs, ) CKpeLmBalTCs,
A) NnepneHanKynsapHbl.
12.4. Hapucynrte: a) napannenenvneq ABCDA B ,C D ;
6) npmsmyABCA B,C ;B)Tetpasnp ABCD; F)I'II/IpaMI/I—
ny SABCD, n HaMp,MTe B HEl napbl CKpeLuBatoLLnXcs
pébep.
12.5. Ecnu npamas A nepneHgukynsipHa npsmon B,
a npsivas B nepneHaukynspHa npsimon C, nepneHau-
kynsipHa nu npsmas A npsmon C?

12.6. Ha pucyHke 7 Hangute npumepbl CKpeLlnBatoLmnXcs
NPSMbIX.

12.7. KakoBo B3anMHoe pacronoxeHue otpeskos EF'v GH,
N306paxeéHHbIX Ha pUCyHKe 87

12.8. MNepecekatorca nu otpeskn EH v FG, nsobpakéHHble
Ha pucyHke 97?

12.9. Toukun K, Z, M, N — ato cepeauHbl pédep SA4, AC,
BC, SB tpeyronbHoi npasunsHoin nupamuabl SABC
COOTBETCTBEHHO. Hangute nepnmeTp npsiMoyrofnibH1Ka
KZMN, ecnv 6okoBble rpaHn nupamMuabl paBHbl B, a
CTOpPOHa OCHOBaHWS paBHa A.

12.10. B ky6e ABCDA B,C D, Ha pucyHke 10 Hangute
yribl Mexay CJ‘Ie,D,leLLI,VIMI/I I'IpFIMbIMI/I a) DC v BC;
6) ABn BB, 8) A4, wD C;r)AA,wD,C,; n)A,C,n
AC:; e)ABwu 'B D,

12.11. npﬂMbleXUl/l VT napannenbHbl, a npavble XY n
VT nepecekatotcs. Ecnu: a) « YXU = 40°;

6) £ YXU = 135°; B) £ YXU = 90°, HariguTe yron mexay
npsambivmn XY n VT.

12.12. MNpamasa [ napannensHa ctopoHe BC napanneno-
rpamma ABCD v He neXuT B ero nNiockocTu. [JokaxuTe,
yto npamble [ n CD — ckpewmBatoLmecs. HanauTe yron
mexay /v CD , ecnv oguH 13 yrnos napannenorpamma
paBeH: a) 58°; 6) 133°.

B
e
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B3AAMMHOE PACMNOJIOXEHUE MNMPAMbIX U
NMIMOCKOCTEU B NPOCTPAHCTBE

Ecnu npsamas n nnockocTb He NepecekatTcs, npsiMasi U MiioCKOCMb Ha3blBalOTCS
napannensHbiMu. Tapannenb NIOCKOCTU C NPSIMON onpeaensieTcs no crieayroLllemy

NPpU3HaKy.

% Teopema 3.5. Ecnu npsimasi, He fiexxauwjasi 8 nsiocKkocmu, napaJsisiesibHa KaKkou-

nu6bo ﬂpﬂMOlj nJjiocKkocmu, mo OHa napaJsjiesibHa amolu niaockocmu.

Hokazamenbcmeo. [lycTb 0L — NNOCKOCTb, A —
npsiMas, He nexatlyas Ha HeWl, U NycTb a, — Npsimasi,
nexatwiasi B Nf1OCKOCTM U napannenbHas a.

[MpoBeném nnockocTb o, Yepes npsiMbie a U a,
(puc. 7). FicHO, 4TO NNIOCKOCTM QL U 0L, NepecekatoTes
no npsmow a, .

Ecnn 661 npamas a nepecekana nmnockocTb Q.
TO TOYKa nepecevyeHuss NpuHaanexana 6l NpsMon
a,. Ho aTo HEBO3MOXHO, TaKk Kak npsiMble a v a,
napanneneHbl gpyr gpyry. Takum obpasom, npamas
a He MOXeT nepecekaTb NAOCKOCTb QL.

NTak, npamas a napannenbHa niocKoCcTu .

lMpumep. JoKkaxXnte, 4TO €Cnn MNNOCKOCTb
nepecekaeT ogHy U3 ABYX napanfienbHbIX NPsSMbIX,
TO OHa NepecekaeT n apyryto.

Hdokazamenbcmeo. MNycTb a u b — aBe
napannesrbHble NpsMble, U NYCTb Ol — NJIOCKOCTb,
nepecekatolas npsAmyto a B Touke A (puc. 2).

MpoBeaém NNoOCKOCTb Yepes npsamble a u b.
OHa nepecekaeT NIOCKOCTb OL NO NPSAMON NIMHUK C.
Mpsamasn ¢ nepecekaeT NPSMYI0 a B Touke A.

CnepoBaTenbHO, NapannenbHaa en b Takxe
nepecekaet nNpsMylo. Tak Kak npsimas ¢ NexuT B
MIIOCKOCTU O, TO NSIOCKOCTb Ol TaKXe nepecekaeT
npsmyio b.

% Teopema 3.6. Ecnu oOHa niockocmb npoxoodum 4Yepe3 MpsMyHo,
napannesnbHyr Opyaol NI0CKocmu, mo npsimMasi nepece4eHuss amux njaockKkocmeu
makike napasnesnbHa OaHHOU NMPsiModl.

98
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Hdokazamenbcmeo. [NpeanonoxXmm, 4TO
npsmasa a napannesibHa NAOCKOCTM O U NEeXUT
B nnockoctu . Myctb npsimasi b siBNsieTcs nepe-
ceyeHueM nnockocten o n B (puc. 3). Toraa npsiMble
a v b nexat B nnockoctu B 1 He nepecekawTcs.
B npotuBHOM cny4yae npsimas a nepecekana Obl
nrnockoctb 3.

NTak, npsmble a u b napannensHbl gpyr Apyry.
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? BOﬂpOCbI n ynpaxHeHus no teme

1. Kak mo2ym 6bimb pacrosnioxeHbl 8 npocmpaHcmee npsiMasi U rniaockocms?
2. Koada npsimasi u rninockocme rnaparsnnesibHbl?

3. Ykaxxume npu3Haku raparsisiesribHocmu rpsiMou rniaocKkocmu.
4. Kakue ceolicmea pacriofioXXeHusi rMpsMbIX U rMniockocmed 8 rpocmpaHcmee bl

3Haeme?

MpakTnyeckme ynpaxHeHus

13.1. B tabnuue cogepxutca ocHoBHasi MHdopmauus no 13-n Teme. BHUmMatensHo

n3yymTe ee.
[Mpamas | MMetT MHOro OBLLIMX TOYEK. | MpsiMasi NeXUT B NIIOCKOCTU: @ C OL.
gkg;’lo& NMEIT OAHY OOLLYH TOYKY. npsimasl nepecekaeT NNOCKOCTb: a ® O.
HE UMEIOT ODLLIUX TOYEK. npsamas napannenbHa nrockoctn: a /l o.
MapannenbHOCTb NPAMbIX U NJIOCKOCTEN
OnucaHue O603HauyeHus CBoncrtBa
a
a & a\
/ ATV
A / a
o (o} b B

Ecnn npamas a He
nmeeT obLnX Touek
C NIOCKOCTbIO O, TO

npsimasi U rsiocKkocma
Ha3sblBaloOTCA rnapari-
niernibHbIMU U 0603Ha-
yaroTca vepes
all o.

Ecnu npamasa a
He NeXuT B Nno-
CKOCTU O U
all b, b ca,
Torga
all o.

Ecnu npamas b —
TIUHUS repeceqyeHus
nnockocmeli o, v 3,

aco v all B,
Torga b // a.

Ecnu npamas b —
JIUHUS repeceqyeHus
nnockocmeli oL u 3,

allo v allB,
Torga a /l b.

13.2. Mo pucyHKy onpeaenuTe napassesnbHele pébpa u ctoporsl: a) kyba ABCDA B,C D ;
6) npaBunbHON WecTuyronbHo npuambl ABCDEFA B, C D E F, (puc. 4).

@ a) B, C,
A, D,
B C
A& D

b)
A

F
1

A4 &] 2D

e
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13.3. OnpegenuTte, Kakne 4actm kombanHa Ha puc. 5
napannenbHbl MOBEPXHOCTU 3eMIN (MNOCKOCTHN).

13.4. OnpegenuTte, K Kako CTOPOHE AePEBAHHOM JOCKU
MOXHO NPOBECTU NapanfiesibHyo NpsMyo NIMHUIO C
NOMOLLLbKO CTONAPHON NMHENKU (puc. 6).

13.5. NpounTtante cnepyrome npennoxeHus. Nocraesre «+», eCrnv NpeanoXxeHue BepHo,
N «—», €CININ OHO HEBEPHO.

Ecnu npamas, He nexawias B NoCKOCTU, NapanmnenbHa NpsimMon B 3TON
NNOCKOCTU, TO 3Ta NpsiMasa naparnnenbHa U caMon NNOCKOCTH.

2 |lpamble, napannenbHble 04HOM NSIOCKOCTU, NapannenbHbl Apyr Apyry.

Mpsimas, napannenbHasd NNOCKOCTW, napannenbHa n nobon npamon,
reXkaluemn B 9TOM MIMOCKOCTHU.

Ecnn ogHa NNoCKOCTb MPOXOAWUT Yepe3 MNpsMyto, napaniesibHyto
4 | gpyron ninocKoCcTu, TO NUHUA NnepeceyeHns 3TUX NIOCKOCTEN Takxe
napannenbHa JaHHOW NPSIMON.

Ecnu npsiMas 1 nnockocTb He NepecekarnTcs, TO FOBOPST, YTO NpsiMas U

5

NNOCKOCTb NapasinenbHbl.
6 Mpsimble nnHWUK ¢ yriom 90° Ha3bIBaOTCA NepneHANKYNAPHBIMU NPSMbIMA.
7 Yron mexay ckpelwmsawWMMNCA NPAMbIMKU — 3TO Yron mexay

nepecekarvwnmMncd npamboiMin, napanneribHbiMn 3TUM MNMPAMbIM

13.6. Toukn A n C nexat B nnockoctu o.. Toukn B un D
nexat B nnockocTu . Kakve u3 npsimbix AC, CD,
BD, AB, BC v AD nepecekatoT nnockoctb [3?

13.7. TpeyronbHuk ABC nepecekaeT NrockocTb O. B
Toykax B v C ; (puc. 7). Hangnte gnunHy otpeska
B,C,ecrmdB,:BB,=2:3,BC=15cm,BCIIB,C,.

13.8. MnockocTb o nepecekaeT ctopoHbl AB n AC Tpe-
yronbHuka ABC B Toukax B, u C, (puc. 8). Haiaute
anuHy otpeska BC, ecrm AB,: BB, =3:1,B,C, =
12 cm, BC I/ .

13.9. MnockocTb o nepecekaet Tpaneunwo ABCD
napannensHo eé ocHoBaHuio AD v B cepeguHax
M v N eé ctopoH (puc. 9). Ecnn AD = 17 cm,
BC =9 cm, vangute anuHy otpeska MN.

BL/AC A D
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13.10. Ckonbko napannenbHbIX NPSMbIX MOXXHO NPOBECTU
K MNOCKOCTU U3 TOYKWU, HE Nnexallen Ha Hen?

13.11. lNpamaa napannenbHa nrockocTn o. Hanaute
NpaBUsbHbIE YTBEPXOEHNS.

A) npamas a napansenbHa TONbKO O4HOM MPAMOW
NAOCKOCTU OL.

B) npsimas a nepecekaeT Bcex npsmble, KPOME OOHOM
NPSMOK NMIIOCKOCTU OL.

B) Ha nnockocTn o MMeeTcsi MHOXeCTBO MNpPsiMbIX,
napannenbHbIX U NepeceKkarLnx NPSAMYyo a.

') B nnockocTn oL uMeeTcs TOMbKO ofHa npsimas,
napannenbHas NpAMON a n npoxogduwas 4yepes
NPOWN3BOSIbHYIO TOYKY 9TOM MAOCKOCTW.

13.12. Touku A, B, C, D He nexaT B OAHOWN NITOCKOCTMW.
Toukn M, N, K, Z asnsioTtca cepegmMHammn OTpe3koB
AD, BD, BC, AC cootBetctBeHHO. Ecnu CD=A4B,
AokaxuTe, Yto npsimble MK n NZ nepneHOuKynsipHbI.

13.13. CtopoHbl AB n BC napannenorpamma ABCD
nepeceKkaroT NIockocTb oL. [JokaxuTe, 4Tto npsmbie AD
n DC Takke nepecekaroT niockocTb OL.

13.14. TpeyronbHukn ABC n ABD He nexaTt B ogHoW
NNOCKoCTU. [JoKaxuTe, YTO NPOU3BONbHasa npsamas,
napannensHaa npamor CD, nepecekaeT NNOCKOCTU
3TUX TPEYronbHMKOB.

13.15. [JokaxuTe, 4TO nNpsiMble, nepecekawlime ase
3aaHHble NpaMble, niexart B 04HOM NIIOCKOCTM.

13.16. Mpamas CK, He nexallas B NOCKOCTA KBaaparTa,
npoxoauT Yepes BepnHy C kBagpata ABCD:

a) pokaxute, yto CK n AD — ckpelmBatwLimnecs
npsmble;

6) HanguTe yron mexay npsambiMu CK n AD.

13.17. MNpegnpuHUMaTenb XO4eT U3roTOBUTb NECTHULY,
NMoKasaHHyto Ha pucyHke 10, u3 anoMmunHns. JlectHuua
COCTOMUT M3 ABYX YacTen, No 6 CTyneHem B KaXKaoMu,
CKpPEennEHHbIX Mexay cobon.

1) onpeaennte, Kakme 4actu JfieCTHULUbI NaparnerbHbl,
a KaKue rnepeceKkarTcA,

2) eCnun N3BECTHO, YTO LWMpuHa nectHuubl 0,5 m, BbicoTa
B 3,5 pa3a 60orbLue LLMPUHbI, CKOMNBbKO 771 antOMUHNEBOIO
npoduna noHagobuTcs Ans U3roToBMeHUs O4HOWN
necTHUUbI?

3) Ecnn ueHa 1 m antomuHuesoro npodguns 20 000
CYMOB, TO Ha KaKyto CyMMYy ero notpebyetcs gns usro-
TOBMNEHUS OAHOWN NECTHULbI?

e

@ |_|OC/'Ie,£I,HF|$:| bnno-
codckaga wkona,

AnekcaHApuMcKas, Aana
MUPY M3BECTHOIO YYeHO-
ro EBkamAaa, XuBWeEro
OKOM0 300 T. 10 H. 3. AKCK-
omaTtuyeckas CTpyKTypa
reomeTpun bbina BNepsble
npeAcTaBaeHa B TPMHAA-
LaToW KHUTre paboTsl
EBknnga «Havana». Ha
NPOTAXEHUN MOYTU ABYX
ToiCcAY neT 3Ta paboTa
OCTaéTCA OCHOBOW AN4
M3yYeHns cucTemaTmye-
CKOrO Kypca reomMeTpuu.
CornacHo noBecTBOBa-
HUAM, Lapb [Tonemewn
cnpocua EBknmaa: «passe
Henb3s HanTu bonee Ko-
POTKMIA M MPOCTOM CNOCO6
M3yYeHNs FTeOMETPUN, YEM
«Havana»?» . EBkaung oT-

BETU/I eMY: «B FTeOMeTpumu
HET LLapCKOro NyTu».
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NMPOBEPbLTE CEBA

1. Ha puc. 1n3o6paxéH npamoyronbHeini napannenenvnes ABCDA B ,C D, v cepeamnHbil
eropébep B,C,C,D,CDnAA, —touuM, N, P K COOTBETCTBEHHO. TOUKa O siBnsieTca
LiEHTPOM ocHoBaHusi ABCD. Onpep,enme B3aVMMHOE pacroroXeHne NpuBeAEHHbIX B
Tabnmue NpsiMbIX Mo PUCYHKY, 3anuLIMTe COOTBETCTBYHOLLMIA CUMBOS (® — NepeceyeHune,
/I — napannenbHOCTb N — — CKpPEeLUMBaHNE) B COOTBETCTBYIOLLEN S4enKe Tabnunubl.

@ D N C Mpamble MN NP Cco NO

! - y ! NUHUN
L AA

1
i
1
H L
1
1
1

B, BC,

~
S
~

L o---t-2:JC BD

‘ ~
R
- AC

2. Toukn A4, B, C, D nexaT B 0A4HOW MNNOCKOCTU. A KaK HacyéeT

C npsmbix AB n CD?
A) oHu napannenecHbl; b) oHWM nepecekatoTcs;

B) oHn ckpewmBatoTCS.

3. Yepes ctopoHy AD npamoyronbHuka ABCD nposeneHa
nnockocTb (puc. 2). Ecnn «BCA =2CAD, pokaxuTe,
YyTO cTOpoHa BC napannenbHa nnockocTu .

4. Ksagpat ABCD v tpaneuns BEFC (puc. 3) He nexar B

O

©

F oaHow nrnockocTn. Toukn M un N aensitotcs cepegnHamm
/—\ ceveHuit BE n FC cooTtBeTcTBeHHO. 1) [lokaxuTe, 4YTo
M N MN napannenen AD. 2) Ecnn AD =10 cm, EF =6 cm,
/ W Hangute MN.
B C 5. Touka 4, Ha ctopoHe AD napannenorpamma ABCD
\ \ Bb|6paHa Tak, Yto DA =4 cm.InockocTb, NapannensHas
A D ¢

avaroHann AC, npoxoauT Yepes TouKy A, 1 nepecekaet
cropoHy CD B Touke C,.

1) BokaxwuTe, uto TpeyronbHuku C DA, n ABC nogobHsi.

2) Ecrnm BC =10 cm, A C =6 cm, Hangute AC.

6. MnockocTb o nepeceKaeT ctopoHbl yrna BAC B Todkax A, u B, a napannenbHas
nnockocTs B nepecekaet no Toukam 4, u B,. Ecrm 4 B, = 18 AA, =24, 44,=3 A A,
HanguTe Asz " AA

7. Mpsamvasn FA npoxop,m yepes koHUbl napannenorpamma ABCD v He NeXUT B NIOCKOCTK
napansnenorpaMmma.

1) QokaxuTe, 4to FA n CD — ckpelwmBatoLmecs.
2) Ecnu yron FAB paseH 30°, HariguTe yron mexay npsimbivu FA v CD.

8.Pebpokyba ABCDA B,C D, paBHo a. locTpoite cedeHre, 06pasoBaHHOe paspesaHiem
KyGa NnocKoCTbHo, npoxo,u,ﬂu.l,em yepes npambie 4D, n BC. Haingute nnolaab cedeHuns.

9. bokoBoe pebpo npaBuNbHOM NPAMOYrONbHOM NMpamMuabl paBHO 8 cm 1 obpasyeT C
NNOCKOCTbIO 0cHOBaHMs yron 30°. HanauTe BbICOTY M nowab NOBEPXHOCTU NMpaMUAbI.

10. Toukn A, B, C v D He nexat B ogHOW nrockocTu. Ecnun pacctosiHve Mexay cepeanHamm
AB v BC paBHo 6, a AC = 16, BD = 20, HaniguTe yron mexay npsmbivmu AC n BD.

EE———— R
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B3AUMMHOE PACIMNONOXEHWE
NIMOCKOCTEN B NPOCTPAHCTBE

[1Be nnockocTn MOryT umeTb UM He MmeTb obuyto Touky. B nepBom cnydae,
COrNacHo akcrome S,, 3T MNOCKOCTU Takxke MMEIOT 06LLYI0 MpAMYIo, T. €. NepeceKkanTca
no npamon (puc. 1). Bo BTOpom criydae niocKoCTU He nepecekarTca (puc. 2).

Henepecekatwwmnecs NNOCKOCTU Ha3blBAKOTCA rapa’siesibHbIMU M10CKOCMSAMU.
Mon n NOTONOK KOMHaTbl, NPOTUBOMNONOXHbIE CTEHbl MOFYT AaTb NpeAcTaBrneHue o
napannenbHbIX NOCKOCTAX (puc. 3).

I'IapanneanOCTb OBYyX nnockocTen onpegendeTrca cnegyrowmm npru3Hakom.

@ ©) ®

A

% Teopema 3.7. Ecnu dee nepecekarouwjuecsi npsiMmbie 8 0OHOU MJI0CKOCMu
coomeemcmeeHHO napaJsisiesibHbl 08yM NpsiMbIM 8 Gpy20U ns1ockocmu, mo u amu
rnjockocmu napassiesibHbl.

[okazamenbcmeo. MNycTb 3aaaHbl NNockocTM o U 3, a u b — npsimble, nexalume
B MIOCKOCTM OL U Mepecekatolneca B Touke A, a a, u b, nexat B nnockoctun 3 u
napannenbHbl NPSMbIM d U b COOTBETCTBEHHO

(puc. 4).

MpeanonoXxmm, 4To MNNOCKOCTM O U
B He napannenbHbl Apyr Apyry, TO ecTb
nepecekarTcs N0 HEKOTOPOW npsiMon. Toraa,
cornacHo teopeme 3.6, npsiMble a, u a,
napannenbHbl NPAMbIM b, 1 b,COOTBETCTBEHHO,
a Takke napannernbHbl NIockocTu B. MNoatomy
OHW HEe MOTyT NepeceKkaTb NPAMYHO ¢, NeXallyto
B 9TOM MNOCKOCTW.

Takum obpasom, ABe npsaAMble a, U a,
NpoxXoasaT napannenbHo NpsMon ¢ 4yepes
TOYKy A, nexauwy B nnockoctu o. Mo
akcuMome napannenuama Takoro ObiTb He
moxeT. MpoTnBopeyne nokasbiBaeT, YTO HaLLa
rMnoTesa HeBepHa.

[lokaxnte camMoCTOATENbHO, UCMON b3y4d

3Ty TeopeMy, YTO CTOPOHbI Napannenenuneana
(puc. 5) napannencHbl.

b oo
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% Teopema 3.8. lpsimbie nepeceyeHuUss 08yX napaJsisiesibHbIX NJIocKkocmel ¢
mpemabel N10CKOCMbIO naparsiniesibHbl Opye dpyay.

®

e

Hdokazamenbcmeo. MNMpeanonoxumm, 4YTo

napannenbHbie MIoCKOCTU O U [3 nepecekatoT NOCKOCTb
Y MO NpsIMbIM @ U b COOTBETCTBEHHO (puc. 6). [lokaxem,
YTO NMpsAMbIE @ U b NnapannenbHbI.

MpeononoxuMm, 4to npamble a U b nepecekatTcs B

Touke (. Torga Touka () NEXUT B MIOCKOCTU O, Tak Kak
npsiMasi @ NexuT B NnockocTu ao. Kpome Toro, Touka QO
NEXMT B NIOCKOCTU [3, NOCKOMbKY NpsiMas b nexuT B
nnockoctu 3. B pesynsTare NockocTu oL 1 3 MetoT 06LLyto
Touky (. OTO HEBO3MOXHO. [pOTMBOpPEUME NOKa3bIBaET,
YTO Halla runoTesa HeBepHa.

% Teopema 3.9. Yepe3 OaHHYyr0 mMmO4YKy eHe OaHHOU M/IOCKOCMU rnpoxodum
eduHcmeeHHasi NJ1I0CKocMmb, naparsiesnbHasi 0aHHOU.

®/A/ B
- v

JHokazamenbcmeo. lNpoBeném ABe npsivble —
a, b, nepecekatolmecs B 3agaHHo nnockoctn o. A3
3aaHHOM TOYKN A NpoBOAMM NnapanenbHble UM NpsiMble
a, b, (puc. 7).

Mposeaém nnockocTb [} uepes npsmbie a,, b,.
CornacHo Teopeme 3.7, 3Ta NSIOCKOCTb NapannenbHa
MNOCKOCTU OL U SABIISIETCS MCKOMOM MIOCKOCTbIO.

Tenepb nokaxxem, YTo aTa NSIOCKOCTb €4MHCTBEHHA.
Mpeononoxum, 4YTO MMeeTcs eLwé ogHa MNIIOoCKOCTb
BI, napannenbHaa nnockoctn o (puc. 8). MNposeném
MNOCKOCTb 7Y, NPOXOAsiLLY0 Yyepe3 Touky A u nps-
Myl a. OTa NMOCKOCTb MepecekaeT MnockocTb 3 o
NPsSIMOW @, 1 NIOCKOCTb B] no npsimon a,. MNpsmeble a,,
a, napannenbHbl NpsiMO @, cornmacHo Teopeme 3.6.
Ho atoro He MoxeT ObITb, NOTOMY YTO U3 TOYKU, HE
nexatemn Ha NIIoCKOCTWN, MOXXHO NPOBECTU TONbKO OAHY
napannenbHyo npamyto. NpoTuBopeyne nokasbiBaer,
4YTO Halla rmnoTesa HeBepHa.

% Teopema 3.10. []Jee nnockocmu, napasinesibHble
mpemsbel naocKkocmu, napasnnesibHbl opye
apyeay.
[okaxunte 3Ty TeopemMy CaMOCTOATESbHO.
Teopema 3.11. Yyacmku napasnesbHbIX Mpsi-

MbIx Mexdy napassnesibHbIMU M10CKOCMAMU
paeHbl.

[okazamensbcmeo. Mpegnonoxum, 4yto nnockoct o v B gensat otpeskn AC v BD
npsamMbIX k 1 [ (puc. 9). NokaxeM, YTo 3TN OTPE3KN PaBHbI.

MnockocTb Y, npoxogdulad 4epes rnpdamMbie k wn l, nepeceKkaeT naparnrleribHblie

nnockoctu no npsimeiM AC n BD. B pesynbrate y Hac Nony4ynTcst NPSIMOYrOfbHUK
ABCD c napannenbHbIM/ NPOTUBOMOMOXHbLIMI CTOPOHAMU, TO €CTb NaparnnernorpaMmm.

104 TEOMETPUSA 10



MpoTUBONONOXHbIE CTOPOHbLI NMaparnnenorpamma paBHbl Mexay cobon. B yacTHocTy,
AB = CD.

% Teopema 3.712. Ompe3ku npou3eosibHbIX MPSIMbIX, 3aK/THOYEHHbLIE MeXOy mpeMsi
napasnnesibHbIMU MI0CKOCMSIMU, MPONOpPYUOHasIbHbI.

[lokaxuTe 3Ty TeopemMy CaMOCTOATENBHO.

? BOﬂpOCbI n ynpaxHeHusa rno teme
o

1. Kak mo2ym 6bimb pacronoxXeHbl r710CKo-
cmu 8 ripocmpaHcmee?

2. Kakue nnockocmu Ha3sbigaromcs rnapari-
nernbHbIMU?

3. Kakoebl npu3sHaku naparnesibHocmu
rnockocmeu?

4. Kakue ceolicmea pacrosioxXeHUsl nioCKo-
cmedu 8 npocmpaHcmee 8bl 3Haeme?

5. lNaparnnernbHel 11U CMOPOHbLI Naparnnenenu-
neda? O6ocHylume. y

MpakTnyeckue ynpaxHeHus

14.1. B Tabnuue cogepxmntca ocHoBHasa nHpopmauuns 14-i1 Tembl. BHUMaTensHo nayuyumte
€€ 1 obbsCcHUTE.

MI0CKOCTU | VIMetoT 06LLiyio TOUKY. MepecekatoTtcs oop
aunf He vmetoT 06LUmMX TOYeK. MapannenbHsbi all B

MapannenbHOCTb NJIOCKOCTEN

OnucaHue Obo3HavyeHuUue CBowcTBa

LT | /=7 | &
b )| A

1
T

AVANA

(=)

Henepecekatowmecs nno- [Ecnma ca, b co, a ® b, Ecrm o // B n v cekywas |=
ckocT O 1 [3 Ha3biBatoTCS a,cB,b,cB, a, b, nnockocTb, A Ny = AD |=
naparnnenbHbIMU MI0CKO- alla,bllb,torma ol B. npB ny=BC, byner i
cmamu n 06o3HavaTCs ! ! AD I| BC m
kak a /| b. =

14.2. OnpegennTte, Kakne napannenbHble N0CKOCTU NpeacTaBneHbl Ha pucyHke 10. a
14.3. Onpenenute napannensbHele pé6pa: 1) napannenenunega ABCDA B,C.D,; —

2) npusmbl ABCA B C,.
14.4. Kak pacrnonoxeHbl B MpOCTPaAHCTBE MIOCKOCTU oL U [3, He nMetoLLme 0BLLEN TOUKN?

i
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IR

14.5. Mnockoctn o, 1 3 napannensHbl. [psimble a 1 b ne-
aT B MSI0OCKOCTU o, @ NpsiMble ¢ U d — B MIOCKOCTH
. Kakune ns cnegylowmx yTBep>KaeHUNn BEpPHbI?

A)allb B)cl/lb C)bllB D)B/a
E) clla F)dllb G)alla H)d/l o

14.6. [MokaxnTe Tpu n306paxeHns AByx nepecekatoLmnxcs
nnockocten (puc. 11).

14.7. Ecrnv toukn K, F, M, N, Q aBnsioTcs LeHTpaMm cooT-
BETCTBYOLWNX pébep TeTpasgpa ABCD, n3obpaxEHHoro
Ha puc. 12, onpedenuTte MOCKOCTb: a) NPOXOAsLLytO
yepes Touky K v napannenbHyto nnockoctn ABC;
6) npoxopsiyto Yepes npsimyto BD n napannenbHyto

nnockoctn MNQ.

14.8. Hangnte napannensHble
NMOCKOCTU Ha pucyHkax 13
n14.

TEOMETPUA 10



14.9. Ha puc. 15 nokasaH ky6 ABCDA B ,C D v cepepu-
Hbl HEKOTOpPbIX ero pébep — Toukn M, N, P, Kn L. Touka
O siBnsieTcsa ueHTpom ocHoBaHus ABCD. Onpenensst
B3aMMHOE pacnosfioKeHUe NpeacTaBeHHbIX B Tabnvue
NSIOCKOCTEN NO PUCYHKY, 3anuLInuTe COOTBETCTBYHOLLMIN
cumBon (® — nepecedeHue, // — napannenbHOCTb)
B COOTBETCTBYHOLLYIO A4EKy Tabnumupl.

Mnockoctn | ADC PLN MNP

A4CC

L —

AIBIC]

MNK

MKP

4,DC,

14.10. Mnockoctu o U 3 napannernbHbl. Yepes Touky, He
npuHagnexatlyt H1 O4HON M3 HUX, NpoBedeHa Nno-
CKOCTb Y. YKaXuTe NpaBUMbHbIE BblIPAXEHWSI.

a) NNOCKOCTb Y — €AMHCTBEHHas MIoCKoCTb, napan-
nenbHas NIoCcKOCTU Q;

6) NNOCKOCTb Y — eANHCTBEHHAas NNOoCKOCTb, Nepece-
KatoLLasi NnockocTb [3;

B) MIIOCKOCTb Y — €QUHCTBEHHasi NNI0CKOCTb, naparn-
nenbHas nrnockoctu [3;

) NNOCKOCTb Y — €AUHCTBEHHas MOCKOCTb, nepece-
KaroLas nnocKoCTb O;

[) NNOCKOCTb Y — €QUHCTBEHHAas NIOCKOCTb, naparn-
nenbHasi Kak NiocKoCTH oL, Tak 1 NIockocTH 3.

14.11. Ha pucyHke 16 n3obpaxxéH npsiMmoyronbHbIA napar-
nenenvineq ABCDAIBICJDI. OnpepnenvTte B3anMHoe
pacnonoxeHue.
a)d,B,C.D,vwBADC,;
B) ABB,A, v C,D DC;

n) CC.BBuwADD A,.

14.12. Otpeskun AB, BC — 310 CTOpOHLI Napannenorpam-
ma ABCD, napannenbHble npsamMbiM a U b coor-
BETCTBEHHO (puc. 17). Mpsamble a n b nepecekatoTcs
M npuHagnexart nnockoctn a.. Onpegenute B3anm-
Hoe pacnonoxeHune nnockoctein ABCD wn o B npo-
CTpaHcTBe.

14.13. [aHbl ckpelwmBatoLmecs npamble a n b. Ckonbko
MIOCKOCTEN, NPOXOAALLMX Yepes3 NPSMYI0 a U naparn-
nenbHbIX NNOCKOCTU [3, MOXHO NPOBECTU?

14.14. JluHus nepeceveHns AByx nrockocTen o u B
napannensHa TpeTben nnockoctu — y. OnpegenuTe
B3aVMHOE pacronoXeHne nrockocten o 1 3 B npo-
CTpaHcTBe.

14.15. NnockocTb Y, NpoxoasLasn Yepes napannenbHbole
npsimble AB n CD, nepecekaeT napannernbHble Mo-
ckoctn o v B no npsimbiMm AC 1 BD coOTBETCTBEHHO.

6) ADD A, w ABCD;
r) BADC w ABB A ;

a

Y
________ C

a /

e i
bED

B B i

e

D, N C;
M
A b
D ral
A -
S|
K
5
4 D,
B
p
7 )
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Ecnn BD = 15 cm, Hangute anuHy otpeska AC
(puc. 18).

14.16. Bce CTOpOHbI KycKka AepeBAHHOW O0CKU Mpsi-
MoOyronbHble (puc. 19). JokaxuTe, YTo Kakum Obl
crnocobom Bbl HM pacnununn OOCKY, paspes Bcerga
Oyaet napannenorpammMmom.

14.17. JokaxuTe, 4TO Yepe3 nobble ABe cKpelmBa-
oLLMECs NpsIMble MOXHO MPOBECTU €ANHCTBEHHYIO
napy napannenbHbIX MAOCKOCTEN.

14.18. MnockocTv o v B napannenbHbl. [JokaxuTe, 4To
Nnpou3BoNbHasl NpsiMas, nexawias B NioCKOCTU O,
napannensbHa nnockocTu 3.

14.19. Touka O saBnsAeTca OOLIMM LIEHTPOM OTPE3KOB
AA BB CC He nexalmx B OJHOM MIMOCKOCTH.
,E|,0|<a>i<|/|Te 4to nnockoctn ABC n A B,C, napan-
nNenbHbl.

14.20. JaHbl napannenorpamm ABCD v nnockocTb, He
nepecekatolas ero. OT koHuoB A, B, C, D napan-
nenorpaMmma npoBeAeHbl napannenbHble NpsimMbie,
nepecekaroLLme nnockocTb B TquaxA B] C], D1
cootBeTcTBEHHO. Ecnn A4, = 4 m, BB =3mmwu
CC, =1 m, Hangute AnnHy yqaCTKa DD

14.21. }J,aHbl ABe napansnernbHble HHOCKOCTVI N3 Toyek
A v B ogHol nnockocTu NpoBeaeHb! napannernbHbie
npsvble, NepecekatoLLne BTOPYHO NIOCKOCTb B TOY-

Kax AI n B Ecnn AB = a, Hangute onuHy oTpeska

AB,

14.22. fnockocT o u B napannenbHbl. U3 Touek M 1
N nnockocTn oL NpoBeAeHbl NapannenbHble npsi-
Mble, nepecekatoLme nnockocTb 3 B Toukax K u L.
Hokaxute, uyto MNLK — napannenorpamm. Ecnu
ML=14 cm, NK=8cmwMK : MN =9 :7, Hangute
nepumetp npsimoyronbHuka MNLK.

14.23. Nlyun OF n OP nepecekatoT napannenbHble
nnockoctn o u 3 B Toukax F, P, F, P2 CcoOoT-
BeTCTBeHHO Ecom F P, =3 cm 'F 5cmn

=4 cm, HaI/I,El,I/ITe /:u'MHy oTpeska dP

14. 24 i'lyl-wl OA v OB nepecekatot napanneanble
nnockoctm o n 3 B Toukax 4, B, A,, B, coor-
BeTcTBeHHo. Ecnn 04, = 16 cm, A A = 24 cm u
AZB2— 50 cm, HanauTe ,D,J'II/IHy 0Tpe3|<a A B,

14.25. Touka D He NpMHaOneXuT NnockocTn Tpeyronb-
Huka ABC (puc. 20). Toukn K, M, Z siBnsitoTcsi cepe-
AvHamu otpeskoB DA, DB n DC cooOTBETCTBEHHO.
Onpegenute B3anMHoOe MOMOXEHME MNOCKOCTEW
ABCw KZM.

14.26. Touka S He NpuHaANEXMT NMOCKOCTU naparn-
nenorpamma ABCD (puc. 21). Toukn K, Z, M, N
npuHaanexat otpeskam SA, SB, SC v SD cooteeT-
ctBeHHo. Ecm SK =AK, SZ=BZ,CM :MC=2:1,
SN : ND =2 : 1, onpegennTte B3aMmMHoe pacrnorso-
xeHue nnockoctern ABCD n KZMN.
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NMAPANNENbHAA NMPOEKUUA
B MPOCTPAHCTBE

durypbl B NPOCTpaHCTBE MO-pa3HOMY M30bpakaroTcs
Ha NNockocTn. Mbl MO3HAKOMUMCS C HUMMU HUXE.

[oBOpAT, YTO hopMma 8 MpocmpaHcmee fnpoeyupyemcs
rnaparsnnesibHoO MIOCKOCMU Takum ob6pasoM, YTO Kaxaas
TO4YKa POPMbI MEPEMELLAETCS Ha MIOCKOCTb MO NPSAMbIM
NNHWUSM, NapannenbHbiM 3a4aHHOMY HanpaBneHUIo Npo-
ekunn.

MapannenbHyo NPOEKLMI0 MOXHO CpaBHUTL C OTOpa-
CblBaHMEM TeHM 0O6beKTa Ha CTEHY MM NOS NPU NOMOLLN
nyyen ceerta.

Takum obpasom, npu napannenbHon npoekumn Ge-
pyTcsa durypa n nnockoCTb, M3BECTHAA KaK /10CKOCMb
npoekyuu, n BblbuUpaeTca HarpasreHue fnpoekyuu, To
ecTb npamas nuHus. Pasymeetcsd, aTa npsmasa OOSMKHA
nepecekaTbCs C NNOCKOCTbIO NPOEKLUN.

Ae
a) / b)

A

/

Jonyctum, faHbl NpoOM3BONbHas MAOCKOCTb O,
npsiMas npoekuumn [ 1 Todka A, He nexaiyasi Hu Ha
NMOCKOCTU, HM Ha NpsiMon (puc. 1a).

MpoBeném npsiMyto, napannenbHy nNpsamon /,
13 Toukn A B nnockocTb o. [ycTb aTa npsimas nepe-
ceKaeT NIocKocTb O B Touke A , (puc. 16).

HamnpeHHas To4dka AO HasblBaeTCs npoekumen
TOYKM A, napannenbHon nnockoctTn o. Takum o06-
pa3oM, B naparnnernbHON NpoeKL MM To4Ka NpoxoauT
yepes TOUKY.

Mpegnonoxum, 4To HeobxoaMMOo CNPOoeLMpPoBaThb
curypy F' Ha nnockocTb O, B HanpasneHuu /. Ons
aTOro 6epéMmM NPor3BOIbHYH TOYKY dUrypbl F', NpoBo-
MM OT Heé npsMyto, napannensHyo /, 1 oTMevYaem
TOUKY €€ nepeceyveHusi ¢ NrockocTbio 4. Takue To4ku
obpasytoT HekoTopyto dopMy £ Ha nnockocTn .
VimeHHo aTa curypa [, aBnsetcsa npoekumeit ourypbil
F'Ha nnockoctn A. Ha pucyHke 2 nokasaHa npoekumsi
curypbl F, Ha nnockocTb o — courypa F.

Takxe npuBedéM cneayruiMe cBoncTBa na-
pannensHon npoekuuun. Nonpobynte gokasatb UX
CaMOCTOSATESNbHO.

10
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B napannenbHo NpoeKLmn OTPE30K NepexoanT
B OTPE30K, NpsiMasi CTAaHOBUTCS NPSIMOWA.

Mpoekunn napannenbHblX NPSAMbIX
napansnernbHbl UK CoBMnaaatoT.

Pa3ymeeTcsi, 3T CBOMCTBA cripaBeanvBbl A4S
nepecekatoLnXcs OTPE3KOB U NPSIMbIX JIMHWIA, He
napannenbHbIX HanpaeBneHuo Npoekummn. Tenepb
[AOKaXXeM crnepayoLme CBOMCTBa.

Ceolicmeo 1. B napannensHol npoekyuu
JNUHelHble oMmpe3KU chuayp makxe rnepexoosm
8 aHasio2u4YHble OMpPe3KuU.

[encteutensHO, BCe NpsMble, NpoeumpytoLme
otpeskn AC, nexar B NNOCKOCTU, NepeceKatoLLen
MMOCKOCTb O, NO MPSAMOMN A C (puc. 3).
MpounsBonbHas Touka B oTpeska Ple nepexoguT
B Touky B, otpeska 4,C.

Ceolicmeo 2. B napannenbHol npoexkyuu
napannenbHble yd4acmku chueyp makxe
cmaHo8simcsi naparsnnenbHbIMU yd4acmkamu.

OevctButenbHo, nyctb AC n BD
napannenbHble OTpe3kn urypbl (puc. 4).
Mx npoekuumn, oTpesku AIC] " BID], Takxe
napannenbHbl, Tak kak obpasytwTca npu
nepeceyeHnn AByX naparnnenbHbIX NIOCKOCTeN
C NNOCKOCTbIO QL.

Ceolucmeo 3. OmHoweHUe ONUH
ydyacmkos, fexawux Ha oOHoU npsmou unu
rnaparnnesnbHbIX MPsSMbIX, pa8HO OMHOWEHU
OJIUH UX napaJsiniesibHbIX npoexkyud.

NencTtButenoHo, Ha puc. 5 npamble AC
n 4,C, nexat B nnockoctu B. MNMposeaém
np;uvlyroA C,, napannensHyto 4 ,C,, n3 Toukn B
oTpeska AC. I'IonyquHble TpeyroanMKm BAA,
7] BCC nono6bHbl. M3 nogodus TpeerJ'IbHI/IKOB
n A B, —A ,B v B C =BC , umeem cneaywuiee

COOTHOLIJeHl/Ie Aé é AZB B C

Takum o6pazom, npu napanneanon npoeKunm
COXpaHsieTCs COOTHOLIEHWE ANIUH OTPE3KOB,
nexawmx Ha nNpsAMon MNu napannenbHbiX
NPSIMbIX.

B yacTHOCTW, cepeanHa oTpeska nepexoauTt
B CepeauHy NPOeKLMn.




? BOI'IpOCbI n ynpaxHeHusa no reme

1. Kak ompa3umsb chuaypy 8 npocmpaHcmee 8 gude npoeKkyuu,
rnaparsnenbHoU rnockocmu?

2. Kak Halimu rpoeKyuro mo4yku Ha rniocKocms?

3. Kak cos0aromcs nepcoHaxu «meHego20 meampa» Ha puc. 67

4. Umo makoe napannernbHas rniaocKocme MpoeKyuu U HarnpasrneHue
npoexkyuu?

5. Kakue ceolicmea naparnnenbHoU rnpoekyuu eam U38eCmHbI?

6. [0e MOXHO ucrnosib3ogame fapasiefibHyr rMPOeKUU?

MpakTnyeckue ynpaxHeHus

15.1. B Tabnuue cogepxmtca ocHoBHas nHgopmauns 15-1 Tembl. BHMMaTenbHo nsydnte
€€ 1 oObsCHUTE.

I'Iapannen bHasA npoeKuunsa

OnucaHune CBoucTtBa churyp B napannenbHOU NpoeKuumn
y CoxpaHstotca He coxpaHsroTca
A } 1) NnpuHaanexHocTb uryp K knaccam | 1) anvHa otpeska;
(ToYka K TouKe, NpsAIMas K NPsIMON, OTPE3OK | 2) BENUYKUHa yrna;
NN K OTPE3KY, TPeYrofibHUK K TPeyronbHuky); | 3) nepneHankynsap-
A \ 2) NpUHAaNEeXHOCTb TOYEK MPSIMON NIMHUM; [ HOCTb NPSAMBbIX;
A a 3) pacrnonoxeHue To4eK Ha NPsiMon; 4) paBeHCTBO YInoB
4) napannenbHOCTb NPAMBbIX; (mMponopuunoHank-
5) paBeHCTBO (MM NPONOPLUNOHANBHOCTL) | HOCTb);
'~ cpurypa, OTPE3KOB, NeXallnx Ha OAHOM Unu naparn- | 5) paBeHCTBO (Npo-
SO Lo e eI nenbHbIX NPSMbIX. NOpPLUNOHAanNbHOCTb)
NIOIhtLfaI7), OTPE3KOB, NeXxalLyx
[ - nanpasneHue Ha nepecekaroLLnXca
MO CYAI7) NPSMbIX.
F, - F npoekuus
dourypebi.
=
15.2. MoxeT nu npoekums oTpeska ObiTb B NapanienbHOn Npoekuumn: a) OTPesKoM; -
6) ToukoK; B) ABYMSI TOMKaMU; T) fIy4OM; A) NPsiIMOn? ~
15.3. MoxeT nu npoekumsa kBagpata ObiTb B napannenbHOn Npoekumu: a) KBagpaTowm; i
6) napannenorpaMmmom; B) poMOOM; I) NpaBuSibHbIM TPEYTroNIbHUKOM; A) Tpaneumen;
€) OTpe3kom? S
15.4. [lokaxuTe, 4TO TPEYronbHUK, Nexallnin Ha OAHON U3 NapansiernbHbIX MIOCKOCTEN, He a
N3MEHNT CBOEWN CTOPOHbI, ECNN Er0 CNPOELIMPOBATL NapansenbHO Ha BTOPYHO NNOCKOCTb. -

15.5. MoxeT nu napannenbHas Npoekuusa napannenorpamma 6biTb Tpaneumen?
O6ocHywnTe oTBET.

B
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15.6. fABnsietcs nu napannenbHas NPoeKuMsi NPsIMOYroflbHOro
TpeyrofibHMKa NPsIMOYrofibHbIM TPEYrONbHUKOM?

15.7. MoxeT nu napannenbHaa Npoekuna npsMoyrofibHoro
TpeyronbHuKa ObiTb NPAMOYrOfibHBIM TPEYroNbHUKOM?

15.8. MapannensHas npoekuusa TpeyronbHuka ABC npeacrasnsaet
cobon TpeyronbHuk A B ,C,. MpoxoanT nn B 3TOM NPOEKLMM:
a) megmaHa; 6) BbicoTa; B) BuccekTpuca TpeyronbHUKa
ABC 4yepes cooTBeTcTBYlOLWME: a) MeanaHy; 6) BbICOTY;
B) BuccekTpucy TpeyronbHuka A B ,C?

15.9. NapannensHasa npoekuus TpeyronbHnka ABC npegcrasnsiet
coboin TpeyronbHUK A[BIC]. Ecnn £4 = 30°, BC = 20 cm,
oynet nu LAJ = 30°, B]C] =20 cm?

15.10. MapannensHas npoekumsa otTpeska AB cocTouT u3 oTpeska
A]BI. C] — npoekuus Todkn C. AB = 48 cm, AIB] = 36 cm.
Ecnu gnuHa otpeska AC paBHa: a) 24 cm; 6) 12 cm, B) 8 cm;
r) 32 cm; o) 36 cm, HaWguTe ANVHY OoTpeska AICI.

Ucnonb3ysa GeoGebra

Co3pgaHue npsaAMoyronbHOro napansnenenunena ¢ NOMOLLbIO
3D-kanbKynsitopa

BBoa — ¢ noMoLLbio BXoAHOW NuHUM otmedaem 4 Toukn A, B, C, D Ha nnocko-
+/| €™ xOy v opHy Touky A, Ha nnockocTn xOz.

B

q Mpu3ma — BbIGepuTe MHCTPYMEHT «Mpu3max» 1 nocrnenoBaTenbHO KNMKanTe no

Toukam A, B, C, D a 3atem no To4ke A], B pe3yrbTaTe Yero Ha n3obpakeHum
cnpasa Mony4nTca NPsAMOYrorbHbIN napannenenunen,.

3apaHusa Ansi CaMOCTOATENbHOro BbIMNOJTHEHUS

1. Onpepenute napannenbHble CTOPOHbl MOCTPOEHHOro BbilE MPSIMOYrOfbHOMO
napannenenunega n nNpoBepbTe UX NapannenbHoCTb ¢ nomouwpbto 3D-kanbkynaropa
GeoGebra.

2. Haueptute «ky6. Onpemenute ero napannenbHble CTOPOHbl C  MOMOLLBHO
3D-kanbkynatopa GeoGebra.

3. Tloctponte ky6. OnpegenuTte yron Mexagy nepecekarwmMncs aunaroHansmm
cocefHux ero cTopoH ¢ nomouubto 3D-kanbkynsatopa GeoGebra.

112 TEOMETPUSA 10



NMPAKTUYHECKUE YINPAXHEHUA
HA MNOBTOPEHUE T J1ABbI

16.1. CKonbKo 06LMX TOYEK MOXKET BbITh y: @) ABYX NpsIMbIX; 6) npsiMon
N NNIOCKOCTU; B) ABYX NNOCKOCTEN?

16.2. MoryT nu nmeTb obLLyto TOYKy: a) ABe npsimble; 6) npamas u
NNOCKOCTb; B) ABE MIOCKOCTW; ') TP NNIOCKOCTN?

16.3. YeTblpe TOYKM He nexaT B ogHon nriockoctu. A) MoryT nu Tpu
N3 HUX nexaTb Ha ogHon npsaAmMon? B) CKonNbKO NNOCKOCTEN MOXKHO
4yepes HMX NPoNyCTUTL?

16.4. MNpsiMble m 1 11 NepecekatoTcs, a npamMas d napannenbHa NpsMon
n. Kak MOXXHO pacnonoxuTk npsamblie m u d Mmexay coGoin?

16.5. CKOmbKO NrockocTen MoXHO npoBecTn Yepes Touky C Tpeyronb-
Huka ABC napannensHo ctopoHe AB?

16.6. Mapannenorpammbl ABCD n ABKZ nexat B pa3HbIX NNOCKOCTSX.
O603Ha4bTe napannenbHble NpsiMble.

A) DAn KB B) CDuKZ C)BCuAZ

D) DA wn ZA E) CBuw KB

16.7. Toukn 4 n C npuHagnexar nnockocTu o, Todkn B n D npuHaa-
nexat nnockoctu f3. Kakasi s npsimeix AC, CD, BD, AB, BC, AD
nepecekaeT NnockocTb [3?

16.8. Ceuenua AB, AC, KB, KD nepecekatoT NnockocTb o.. Kakas n3
npameix AK, AD, BD, KC, CD nepecekaeT nnockocTb ou?

16.9. Mpambie AB, AC v AD He nexat B 0HOW NIIOCKOCTN N Nepece-
KatoT nnockocTb oL B Toukax B, C, n D . Kakas durypa nonyumres,
ecnv Toukn B, CI n D, coegnHuTb nocnefoBaTensHo?

16.10. Yepes aBe BepLUMHbI U cepeanHy otpeska MN, He nexallero B
MMOCKOCTY O, NPOBeAeHbI NapannernbHble NpamMble. HanauTe anuHy
otpeska MM ,, ecnv 311 NpsAMbIE NEPeceKatoT NNOCKOCTb O B TOYKaX
M, N, v K, coorserctBeHHo, KK =9 cm, NN, =15 cm.

16.11. Yepes Toukun P 1 Z nnockocTtu oL NpoBeaeHbl napannenbHble oT-
pe3kn PK =6 cmwn ZM =9 cm. Mpsaimasa MK nepecekaeT NnocKoCTb
o, B Touke O. Haaute anuny otpeska MO, ecnv MK = 6 cm.

16.12. MoxHo nn obpasoBaTtb KBagpaT Npu napannenbHON NpoeKLumMm
napannenorpamma?

16.13. [aHa napannenbHas npoekumna TpeyrorbHuka. Kak ctposTca
NPOEKUMMN MeanaH 3TUX TPeyrorbHUKOB?

16.14. TpeyronbHuk MNZ v napannenorpamm MNPS (BC — ocHoBaHue)
He nexat B ofHou nnockoctun. Toukn O n R — cepenHbl OTPe3KOB
CBwDA,aMwn N - cepeautbl otpeskoB DP v CZ. dokaxuTte, 4To
npsimble MN v QR napannenbHsbi.

FTEOMETPHUSA 10
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A D

A1B1: AA1D1D;

16.15. Kakue u3 ctopoH ky6a ABCDA B,C D, (puc. 7)
napannenbHbl NPsAMONn Asz : AA]DID; BB]CIC;
ABCD; DD CC; B,C\D A, ADDA?

16.16. [Jan TpeyronbHuk PRT. MNnockocTb oL, napan-
nenbHasa npamon PT, nepecekaeT ctopoHy PR
B Touke S, a ctopoHy RT B Touke Q (puc. 8). Han-
aute ctopony PT, eciv SR =7 cm, SQ =3 cm n
SP= 35 cm.

16.17. MNnockocTb O NapannenbHa ocHoBaHuto AD
paBHOcTOpoHHen Tpaneuun ABCD wn nepece-
kaeT cTopoHbl AB n CD B Toukax M n N (puc. 9).
AD =20 cm, MN =16 cm. Hangute nepumeTp Tpa-
neumu, ecnu Touka M — cepeauHa AB, a AB = 8 cm.

16.18. Yepes Toukn P 1 Z nnockoctn ObINK caoenaHbl
paspe3bl PK =6 cm n ZM =9 cm. NMpamas MK nepe-
cekaeT nnockocTb B Toduke (). Hangute paccrosiHne
MO, ecnn MK =6 cm.

16.19. CtopoHa AB npsimoyronbHuka A BCD napannenb-
Ha MITOCKOCTU O, @ cTopoHa AD He napannernbHa 3Tou
nnockocTn. Onpeaennte B3auMHOE PacronoXeHue
nnockoctet ABCD v o B npocTpaHcTBe.

16.20. Kakaa n3 cnegyrowmx CTOPOH MNPAMOYrofibHOro
napannenenunega ABCDA B,C D, napannensHa
rpanwn ABCD?

A) DAAD B)DABC, C)yABBA, D)D,CCD

16.21. [1Be anaroHanu pomba napannenbHbl NIOCKOCTH
o.. OnpegenvTe NPOCTPaHCTBEHHOE MOSOXEHNE POM-
Guyeckoi NNOCKOCTM U MITOCKOCTH OL.

16.22. B neBow KONoHKe Tabnuubl nepevmcreHbl HEKOTOPbIE CXOAHbIE CBOWCTBA rEOMETPU-
YeCKnX puryp Ha NNOCKOCTH, a B NPaBOM KOSTOHKE — B NPOCTpaHCcTBe. Busyanusnpymnrte
WX U MOCMOTPUTE, YEM OHUM MOXOXMN, 3aTeM 3anonHuTe npobensl. Kakue ewwé nogobHble
CBOMCTBA MIOCKOCTU U NPOCTPAHCTBA MOXHO yKa3aTb?

Ha nnockoctun

B npocTtpaHcTBe

Ecnu npsimble nmetoT obLLyto TouKy, | ECnv nnockocTn nMetoT oLyt NPsSIMYt0, TO OHU
TO OHW NEepPECEKaOTCS B 3TOM TOYKE. | NepeceKkaloTcsl Ha 3TON NPSIMON.

NpPsSIMbIX.

l—lepes TOYKY Ha MNITOCKOCTU MOXHO
npoBecTun ©ecKkoHe4YHOEe KONM4YecTBo

YUepes npsiMyto, He nexaluyto B N0CKOCTH,
MOXXHO MPOBECTWN OfHY U TONbKO OAHY Mrlo-
CKOCTb, NaparnsesnibHyto 4aHHOW NIOCKOCTY.

[Mpsimble, napannenbHble OAHON
NpSAMOK, napannenbHbl apyr apyry.
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3agaHusa Ha opMUpOBaHME NPAKTUYECKMX KOMNEeTeHUUN

1. Kak pacnonoxeHbl 0OCK KONECc BaroHOB OT-
HOCUTEenNbHO Apyr apyra (puc. 1)?

2. Kak pacnonoxeHa oCb Korfieca XernesHo-
AOPOXHbIX BAroHOB MO OTHOLLEHWIO K perib-
cam (puc. 1)?

3. MNpuBeguTe npumMmepbl NapannenbHbIX 1 nep-
NEeHOVKYNAPHbBIX NPAMbIX N3 OKPY>XHOCTH.

4. Moyemy ALLMKM CTONa UHOIAA OTKPbIBAOTCH
He nnaBHO (puc. 2)?

5. MNoyemMy nopLieHb Hacoca nNnaBHO nepe-
MeLLaeTcst BHYTpU Hero (puc. 3)?

6. Kak npoBepuTb NapannensLHOCTb Namenen,
NPUKNEeEeHHbIX K Kpato nona 3ana, ¢ nomo-
LLbHO LUBEVMHOW NEHTLI UM OANMHHOM Nanku
(puc. 4)?

7. Bce CTOpOHbI AepeBAHHON OOCKU MPsiMO-
yronbHble. [JokaxuTe, 4TO Kak Obl Bbl HU
pacnunueanu eé no nonepeyvHbim pEdpam,
BCE Nony4mBLUMECS ceveHns ByayT naparn-
nenorpammamu (puc. 5).

10
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NMPOBEPbLTE CEBA

1. MNpouTuTe cnegywowme npegnoxeHns. B 3aBUCUMOCTU OT 3HaAYeHUA NpennoXeHumn
onpegenuTe, BCeraa fiv OHU BEPHbI, MHOMAA BEPHbI UM HAKOTAA HE BEPHbI, U MOMECTUTE
3HaK «+» B COOTBETCTBYOLWNIA cTonbel,. [IpOKOMMEHTUPYNTE CBON OTBET.

YTBepxaeHue

Bcerpa | MHoraa | Hukoroa

B npocTpaHcTBe ABe NpsAMble He NepecekaroTcs.

(@) ) oY)

B NPOCTPaHCTBE ABE NJIOCKOCTN HE MNMepeceKarTCA.

oo}

B NPOCTPaHCTBE NnpAamMada 1 NioCKOCTb NepeceKatoTCA.

MpsiMble NMMHWM B NPOCTPAHCTBE OyAyT CKPELLEHbI.

Ha nnockoctu npAamMble NTMHUA 6y,El,yT nepekpeLwmnBaTbCA.

MpsiMble, NepecekatoLLme NNOCKOCTb, TAKKe NepeceKatoTcs.

X |0 |1& |-

onIMbIe, napannersibHble NIOCKOCTU, NepeceKkarTCA.
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6.

Ha pucyHke 1 HekoTopble 06beKTbI U300paXkeHbI
KaK CMMBOJIbl NMPOCTPAHCTBEHHbIX reomMeTpude-
CKnx douryp. Kakne npocTpaHCTBEHHbIE reome-
Tpuyeckue durypbl Bbl BugutTe? Onpegenunte
N 3anumnTe, Kak OHM B3aMMOAEWNCTBYIOT APYr C

APYrom.

. Kak HasbiBatoTCA npaAmble, nexaiine B O4HOMU

NMOCKOCTU U UMerLMe OaHYy 0OLLYHO TOUKY?

A) ckpewmBawwmecs, B) nepecekatowmecs,
C) napanneneHble.

. CKonbko obLmx To4eK MOryT MMETb CKpeLLunBa-

omecs npsimble?
A) 1 B)O C)2

. Kak HasblBatoTCa npaAMble, nexaiine B O4HOMU

MIOCKOCTU N HE nMetoLme obLLen TOYKN?

A) ckpewmBawwmecs, B) nepecekatowmecs,
C) napanneneHble.

[lokaxknte, 4TO NO NPSAMON MOXXHO NPOBECTN BE
pasHble MNOCKOCTH.

7. [laHbl YeTbIpe TOYKN, He nexalune B ogHOWN nio-

CKOCTWU. CKOSbKO MIIOCKOCTEN MOXHO MPOBECTU
yepes TpU U3 HUX?

. Toukn 4, B, C nexat B kaxaow U3 AByX pas-

NNYHBIX NAOCKOCTEN. [loKaXnTe, YTO 9TU TOYKU
nexat Ha o4HOM NPSIMON.

. laHbl gBe NroCKOCTU, nepecekarLmneca no

npsaMoi a. Mpsamasa b NexuT Ha OAHON U3 HUX U
nepecekaet gpyryto. [lokaxuTe, 4TO nNpsMble a
n b nepecekatoTcs.

10. [JaHbl Tpyn pasnuyHblie NonapHoO nepecekato-



Lmecs nnockocTu. [lokaxuTe, YTo ecnv ABe 13
NPsSIMbIX NepeceyeHnst 3TUX NIOCKOCTeNn nepece-

KaroTCsl, TO TPETbS NpsiMasi MPOXOAMUT Yepes TOUKY
NX NepeceyveHus.

11. [Jokaxkute, 4TO €CNn B NPOCTPAHCTBE AMaroHanu

l-IeTpréxyFOJ'llzqu/‘lKa nepecekarTcd, TO ero sepLimn-

Hbl fieXkaT B O4HOW NITOCKOCTM.

12. Yepes BepwuHbl A n C napannenorpamma
ABCD nposepaeHbl napasninesbHble npsvble 4,C

7 C C HE neXxXalwne B MIOCKOCTU napanneno-

rpamma LoxkaxuTe, uto nnockoctu 4 ABn C,CD
napannenbHbl.

13. OcHoBaHUA Tpaneuun napannenbHbl HEKOTOPOW

nrnockoctn. MoryT nu CTOpPOHbI Tpaneuun 6bITb
napasnnenbHbl 3TOM nnockocTn? O6ocHynTe oT-

BeT.

14. V13BeCTHO, 4YTO npoekuun BepwnH 4 n B

KBaZpaTa 1 TOUKM NepeceYveHns ero anaroHanei
B, n O,. N3obpasute

O cocTtoaTt u3 Touek A4
NpoeKumto KBaaparta AéCDI

15. o pucyHky 2 onpegenute, Kak pacrnosnoXeHbl 3a-

AaHHas NpsiMasi v MNOCKOCTb, U NOCTaBLTE MEXAy
HUMW COOTBETCTBYHOLLNE CMMBOSbI (® — nepece-
yeHue, // — napannenbHOCTb, — — CKpeLunBaHme

nc —I'IpI/IHa)J,J'Ie)KHOCTb).

Mpsamble /
NIOCKOCTH

AA

1

BC

1

CC,|CB,|4AB

1 1 1

ADD

L

AA B,

ABD

AA.D

BCD

16. OcHoBaHue AB tpaneuun ABCD Ha puc. 3 ne-

XWUT B MJIOCKOCTU O, @ OCHOBaHUe CD He nexut
B Nfockoctn o.. [JononHute npennoXxeHnd, Bbl-
paxawwune B3anmMHOE pacrnofioXXeHne OaHHbIX

NPAMbIX U NMITOCKOCTU OL:

a) nockonbKy npsiMasi DB umeet obLLyto TOYKY C

AaHHOW MMOCKOCTbIO, TO OHAa

C NIOCKOCTbLIO O;

6) nockonbKy cpeaHsas NuHusa Tpaneuun £F na-
pannenbHa ee OCHOBaHWUsIM, TO OHa nnocko-

CTblO L.

17. Toukn D n E Ha ctopoHax AB n AC Tpeyronb-

Huka ABC Ha pucyHke 4 0603Ha4YeHbl Taknum 06-
pasom,yTo DE=5cmwnAD : BD =3 : 4. 3 Touek
B v C nposegeHa nnockocTb, napannensHas
otpesky DE. Hangute anuny otpeska BC.

g
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18. Touka C Ha puc. 5 npMHaanNexuT oTpesky
AB. V13 Toukn A npoBeneHa NrocKkocTb, a U3
Touek B u C npoBeneHbl napannenbHble nps-
Mble. QTU NpsiMble nepecekalwT MNIOCKOCTb
B Toukax B, u C, cooTBeTcTBeHHO. HanauTe
ANVHY oTpeska CCI, ecm AC : BC=3:2mn
BB, =9.

19. MapannenesHble nNpaAMble a U b nepecekatoT
OAHY M3 OBYX MapanmnenbHblX MIOCKOCTEMN
B Toukax A, n B, COOTBETCTBEHHO, a Apyryio
B Toukax A, n B
a) [oKaxuTe, 4TO OTPesok 4 B, napannene
4,5, o
6) ecriun 4A1A2B2 = 140°, HanaguTe 4‘42‘4131-

20. MNMnockocTb O. nepecekaeT cTopoHbl yrna BAC
B TouKax 4, n B, a napannenbHas eil nockocTb
B - BTquaxA2 nB,. Ecnle]B] = 8,AAI =12,
AA2 =0,5 A,AZ, HanguTte AZB2 " AAZ.

21. Toyka D He nexuT B NITIOCKOCTU TPEYronbHMKa
ABC. Toukn K, Z n M aBnswTca cepeguHamm
oTtpeskoB DA, DB, n DC coOTBETCTBEHHO.
Onpepnenunte B3aMMHOE pacrnonoXeHue Nnocko-
ctent ABC v KZM B npocTpaHcTBe.

22. Toukn M, N, P, Q Ha pucyHke 6 siBnsoTCS
cepeanHamu cedernunn AB, CD, BC, AB coort-
BeTctBeHHo. Ecrim AC = 10 ecm, BD = 18 cm,
HanguTe nepumetp npsimoyronsbHuka MNPQ.

23. Touka O Ha puC. 7 He NEXUT B NIIOCKOCTU Tpe-
yronbHuka ABC. Toukn D, E, F saBnsioTcs cepe-
anHamuy cevennin AO, BO, CO cooTBETCTBEHHO.
Hangute nnowaab TpeyronbHuka DEF, ecnn
nnowaap TpeyronbHuka ABC paBHa 380 cm?.

24. CtopoHa AB npaBUNbHOMO LWIECTUYronbHMKa
ABCDEF Ha puc. 8 nexuTt B NIOCKOCTU OL.
Onpepnenute nepecederne npsambix DE, CD n
EC ¢ 3apaHHOW NNOCKOCTbIO OL.

25. Toukn A n B Ha puc. 9 nexat B NIockocTn o.
Touka C He nexuT B NnockocTu a. Mexay oTpes-
kamn AC v BC npoBeaeHa npamas. [lokaxuTe,
YTO 3Ta NpsiMas napannensHa NMnockocTh O.

26. MpasunbHas nupamuaa SABCD Ha puc. 10
paccekaetcs nnockocTeto KLNM, napannens-
HOW €€ OCHOBaHMUIO.

1) BSuCS; ABwKL; CSwv KL — npamble;
2) onpenenuTe B3anMHOE MOIOXKEeHNe MIoCKo-
cten ASD n DSC; ABD wn ASC.



-
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NEPMNEHOUKYNAPHOCTb NMPAMONM U
NIOCKOCTU B MNPOCTPAHCTBE

M3y'~IVIB JTy rnasBy, Bbl Nony4yuTe crneayrouwimne 3HaHNA U HABbIKU:

i A e v |

npeactaenaTb cebe npsimble, NEPNeHANKYNsipHbIE NITIOCKOCTU, 3HaTb UX CBOWCTBA,
NpU3HaKN NepneHanKynapHOCTX NPSIMOM K MAOCKOCTU, U YMETb UCMNOMb30BaTb WX
npu peLeHnn 3agav;

3HaTb 0606LWEHHY0 Teopemy [Mucaropa U ymMeTb NPUMEHATb €€ MpPU PeLLEHUN
3agav;

UMETb NpenCTaBrleHne O NepneHaukynspax WM guaroHansix, nNpUMBEOEHHbIX K
MMOCKOCTM B NPOCTPAHCTBE, U YMETb NPUMEHATb MUX MPU PELLUEHNUN NPaKTUYECKMX
3ajav;

YMETb OMNpeaAensiTb pacCTOAHNA OT TOYKM 0 MPSIMOM M NIIOCKOCTWU, OT NPAMON A0
napansenbHoOn en NNoCKoCTy;

onpenendatb pacCtodHUA  MexXay napanneribHbiIMKU - MITOCKOCTAMU,  MexXay
nepecekarwmmMmmnca npaMbiMn NMIMHUAMMW;

3HaTb TEOpeMy O TPEX NeprneHauKynspax u yMeTb NPUMEHSTb €€ Npu peLleHnn
3ajay;
YMETb OMUCbIBATb M BbIYMCAATL Yron Mexay NioCKOCTAMU Ha YepTEXE;

YMEeTb NPUMEHSITb TeopeMbl 06 NepneHaNKYNpPHOCTU MITOCKOCTEN B NPOCTPaHCTBE
N NpU3HaKax neprneHanKynsaspHOCTY NITOCKOCTEN Npu peLleHnn 3aaav;

y3HaTb 06 OPTOroHanbHbIX NMPOEKUMSIX N UX UCMOMb30BaHUN B TEXHUKE;
HaxoauTb rpaHb OPTOroOHaNbHOM NPOEKLMN MHOTOYroNbHMKA.

119




NEPNEHAUKYNAPHAA NMPAMAA UTNNOCKOCTHU
B MPOCTPAHCTBE

HanomMmHumMm, 4TO ecnn yron mexagy ABYMS OaHHbIMU
npsaMbIMK B NpocTpaHcTBe paBeH 90°, TO OHM Ha3sblBa-
I0TCA 83aUMHO MepreHOUKYMSPHbIMU MPSMbIMU.

MepneHauKynapHble NpsaMble MOryT GbiTb nepe-
cekawLlMMNCa Unu ckpelwmsBarwwmummuca. Ha pucyHke
1 nepneHAuKynsapHble nNpsaMble a U b nepecekaroTcs,
a neprneHauKynsapHble nNpsaMble b 1 ¢ ckpelimBaloTcs.
MepneHOVKYNSPHOCTb NPSAMbIX @ U b 3anucbiBaeTcs
kaka L b.

Mpamas, nepneHanKynapHas Npou3BoribHON NPSAMOWN
Ha NNOCKOCTU, Ha3bIBaeTCA rpsmMou, neprneHOUKynspHoU
rnrockocmu (puc. 2).

MepneHanKynsaApHOCTb MIIOCKOCTU OL U NpsMoi b 3a-
nucbiBaeTcs Kak b L oL.

MprmepoB B3aMMHO NepneHanKYNApHbIX uryp MoXxXHO
HanTU MHOXecTBO. OBbIYHO CTEHbl AOMOB W KOJOHHbI,
0aLwHn, poHapHbIe CTONObI U KapKkacbl CTPOAT BEPTUKalb-
HO, T. €. NepneHauKynsapHo 3emne (puc. 3).

Lkadbl, cTOoNbl 1 XONOAUNBHUKMA B KOMHAaTE Takxke

yCTaHaBJIMBaAKTCA BEPTUKalIbHO MO OTHOLLUEHUIO K NOIy.

Tenepb NOrOBOPUM O HEKOTOPbIX CBOMCTBAX NeprneHANKYNAPHbIX NPSIMbIX B POCTPaH-

cTBe.

Ecnu npsimas a nexuT B NfoCKOCTU oL UNW naparnsenbHa ei, To CyLlecTByeT apyras
npsamas b, nexatuas B NNOCKOCTU OL U NapannenbHas NpsMon a.

Mpsimas, nepneHanKynsipHas NIockoCTH, AOMKHA nepecekaTb 3Ty NOCKOCTb.
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% Teopema 4.1. Ecnu dee npsimblie neprneHOUKYJSIPHbI NJIOCKOCMU, MO OHU
napasnnesnbHbl Opy2 dpyay.

Hokazamesnicmeo. [ycTb Npsimble a 1 b nepnet-
ANKYNAPHBI NIOCKOCTU OL (puc. 4). [lokaxem, 4To 3Tn
npsiMble napannernbHbl Apyr Opyry.

W3 Toukn M npsamoi a NpoBoanM NpsMyto a , na-
pannenbHyr NpsmMoi b.

Torga a, L o.

[okaxeM, 4To npsimble a W a, nepecekaTcs.
Moraém oT 0bpaTHOro N SOKaXKEM, YTO 3TO He Tak,
4TO NpsIMbIE a U @, He nepecekatoTcst. OT Todkmn M Ha
nnockocTu [3, rae nexar npsiMble a v a, A0 NPSIMOiA ¢
nepeceyeHust MNOCKOCTeN oL U 3, NPOXoasaT ABe nep-

NEeHANKYNAPHbIE NPAMbIE — a W @ ,. ATO HEBO3MOXHO. B
MpoTrBOpeYre NokasbiBaeT, YTO Halla rmnoTesa He-
BEpHa.

WTak, npamble a u b napannenbHbl Apyr Apyry.

Tenepb AOKaxeM nepneHgnkynAapHoOCTb I'IpFIMOIZ
K MIOCKOCTWU.

% Teopema 4.2. Ecnu npsimasi nepneHOUKynsipHa 0eyM rnepeceKkarouumcs
npsiMbIM, JIeXXawuM 8 MJ1I0CKOCMu, mo oHa makixe rneprneHOUKYyJIsipHa Mn0CKoOCcmu.

Hdokazamenbcmeo. [lycTb npamasa a
nepneHavKynapHa AByM npsamMbiM — b 1 ¢, nexalumm
B MSIOCKOCTM OL. Torga npsiMas a NpoXoanT Yepes TOUKY
nepeceyeHns NpsambIx b u ¢ (puc. 5). OokaxeM, 4To
npsiMasi a nepneHauKynsipHa niockocTn Q.

[MpoBeném Npon3BONbHYIO MPSMYIO X Yepes TOYKY
A NNOcKoCTU OL U NOKaXeM, YTO OHa NeprneHanKynspHa @
npsiMon a. B nnockoctn ol NnpoBedém NpsiMyto X, He
Npoxoasilyto vyepes Touky A4 U nepecekaroLlyo
npamble b, ¢ n x. MNycTb 3TN nepecevyeHus GyayT
Touykamu B, C n X cooTBETCTBEHHO.

Ha npamon oTknagbiBaemM paBHble OTPe3Ku AA[
n AA, no pasHble CTOPOHbI OT ToukK A. Mony4eHHble
TpeyronbHukn A BA, n A,CA, paBHOCTOpPOHHME
(o6ocHynTe aTO camocTosTenbHo). OTCrofa cneayer, 5
uto TpeyronbHukn A, BC n A, BC paBHbl (060CHYiTe .
9TO caMoCTosATeNnbHO). B cBol oyepenb, otcoga
cnepyer, yto ymbl A, BX n A ,BX paBHbl, HakoHeLl,
paBHbl 1 TpeyronbHukn 4 BX un A,BX (o6ocHynTe
3TO CaMOCTOATESNbHO).

B wactHocTn, 4 X = A, X. Torga TpeyrosbHuK
A X A, paBHocTopoHHuiA. CriegoBaTtensbHo, ero
meanaHa XA Takke sBNsSieTcs ero BbICOTOW. JTO,
B CBO o4yepedb, NokasbiBaeT, YTO NUHUSA X
neprneHanKynsapHa NMHUK a.

10
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NTak, npamMaa a nepneHgukynapHa niockKoCTu a.

3 aTon Teopembl criegytoT crneaytowme cesonctea. O60CHYNTE X CaMOCTOATENBHO.

% Teopema 4.3. Ecnu npsimasi neprneHOUKynisipHa 0OHOU u3 deyx napassiesibHbIX
nsockocmel, mo oHa nepneHOUKynsipHa u opyaodl.

Teopema 4.4. Ecnu dee nnockocmu neprieHOUKYJSIPHbI MPSIMOU, MO OHU

naparsisiesibHbl.

Hwuxe Mbl npmnBoaunm CBOWCTBA, TaK Ha3blBaeMble «TeopeMbl CcyLecTtBOoBaHNA ”
€ONHCTBEHHOCTU», ONTA HE3AaBUCNMOIo AoKa3aTelibCTBa.

Teopema 4.5. 3 npou3eosibHOU MOYKU NMpocmpaHcmea MOXXHO rnposecmu
€0UHCMEBEHHYI0 M/1I0CKOCMb, NMepreHOUKYIsIPHYH OaHHOU nNpsiMou.

Teopema 4.6. U3 npou3eosibHOU MOYKU nMPocmpaHcmea MOXHO rnpoeecmu
eOUHCMEBEHHYI0 NPsIMYI0, NeprneHOUKYJISIPHY OaHHOU M/10CKocmu.

®
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lMpumep. B npaBnnbHOM TpeyrornbHOW NupamMmuie
SABC Touka M siensietcs cepeauHoin pebpa AB (puc.
6). DokaxuTe, 4yTo NpaAmas AB nepneHOuKynspHa
nnockoctn SMC.

Hokazamenscmeo. Mo ycnosuto, SABC —
npaBunbHas nNupamuga, No3TOMYy ee OCHOBaHWe
PaBHOCTOPOHHEE, a CTOPOHbl — PaBHOCTOPOHHUE
TPEYroNnbHUKK.

Torna meguarbl CM v SM tpeyronbHukos ABC
n ABS Takke ABNATCS UX BbICOTaMMU.

Torga npsimass AB nepneHaukynspHa o6eum
npsmbim CM n SM.

B pesynbrate Mbl 0GHapyXunu, 4To npsimas
AB nepnengukynspHa asym npsambim SM n CM,
nexatumm B nnockoctn SMC.

9710 o3Hayaer, 4YTo no Teopeme 4.2 npamasa AB
nepneHaukynspHa nnockoctn SMC.

Tenepb gokaxem 0606WEHHYIO Teopemy
Mudparopa onsa npssMoyrorbHOro napannenenvnena.
[ns aTtoro Heo6xo4MMO BCMNOMHUTbL CBOWCTBA
napannenenunega, npuseneHHole B pasgene lll.

Teopema 4.7. (0606w éHHasi meopema

lMughazopa). Keadpam OnuHbl dua2oHanu
npsiMOy20JIbHO20 napasnnesienuneda paseH
cymMme keadpamoe O/luH mpéx e2o pébep,
umMeroWUX O6W YO 8EPUIUHY.

Hokaszamenscmeo. Mycte ABCDA B,C.D, -
NPSIMOYTONbHbIN Napannenenunes (puc. 7).
Mockonbky pebpo CC, neprneHanKynapHO rpaHm
ABCD, TpeyronbHuk AdCI — NPSIMOYTOSbHbIN.
Torpga no Teopewme lNudgaropa



AC?*= CC]2 +AC? (1)

AbC Takke ABMNAETCS NPSIMOYrofbHbIM Tpe-
yronbHukom. ([Novemy?)

Ecnu mMbl cHOBa BOCNONb3yemMcsi TeopeMoWn
Mndparopa:

AC’=AD?* + DC*.  (2)

Torga cornacHo (1) u (2):

A1C2= CCIZ +AC? = CCIZ + AD? + DC°.

Tak kak AD =BC,

A1C2 = CC12 + BC? + DC°.

Ecnn 0603HaunTbL AnaroHanb NpsiMOYrofnbHOro napannene-
nunena kak d, a ero Tpu UamepeHusa — vepes Gykebl a, b 1 ¢, T0
0600w EHHYI0 TeopeMy [Nudaropa MOXHO 3anucatb Cnegylowmm
obpasowm:

dZ — a2 + bZ + CZ
? Bonpochl U ynpaXXHeHusi No Teme

1. Kakue npsiMbie 8 npocmpaHcmee repreHOUKynsipHbl Opya opyay?
2. Mozaym nu ckpewusarowjuecs npsiMbie 6bimes neprneHOUKYNspHbIMU?

. Kakou eopod uszobpaxxéH Ha pucyHKe ebiwe? Kakue rnpsiMbie TUHUU U MI0CKocmu
8bl sBudume 8 HEém? [Mpusedume rnpuMepsb! naparsnnenbHbIX, NeprneHOUKYISPHbIX
U CKpeuwjusarouuxcs uHUl ¢ pucyHka.

. Kakasi npsimasi Hasbieaemcsi neprieHOUKYsPHOU K M1ocKkocmu?
. Ykaxkume ceolicmea npsiMbix, rneprneHOUKYnsipHbIX 0OHOU 710CKOCMuU.
. Ykaxxume 3HaKku rneprieHOUKyspHOCMuU fpsiMbIX U nrocKkocmedu.

. Ykaxxume ceolicmeo nipsamou, rneprneHOUKynsapHoU oO0HOU u3 naparnnesibHbiX
rnrockocmed.

. Ykaxkume ceotlicmeo nnockocmed, neprneHOUKYnsipHbIX 0OHOU rpsiMod.
9. O 4ém a2nacum o0bobwéHHass meopema lNughazopa?

N O O A w

(0]

MpakTnyeckue ynpaxHeHus

17.1. B Tabnuue cogepXxuTca ocHoBHasA nHdopmauus 17-i Tembl. BHumaTtensHo
n3yymnte e€ n obbsacHuUTe.

MepneHAUKYNAPHOCTbL NPSIMON K NMIIOCKOCTHU
OnucaHue O6o3Ha4yeHue =
a a =
=
[a)
o
b b m
. < : =
i : o
o : d o H ¢ Sal
H ~
Ecrma L b ansnoboro b e a, Ecrma L b,a L conabe a,
TO HasbiBaeTca a L L. CEQ,TO a 1L Q.
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CBsA3b MeXxay napannenbHOCTLIO U NeprneHAUKYNAPHOCTLIO NITIOCKOCTEN
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17.2. OTpesok SB nepneHOUKynsipeH NrockocTu napanne-
norpamma ABCD (puc. 8). HazoBute npsimble, KOTOPbIM
neprneHanKynsapeH oTpesok SB.

17.3. Ha puc. 9 nsobpaxeHa npamas a, nepneHgukynspHas
NPsIMbIM b 1 ¢ , NeXallMm B MIOCKOCTU O.. [JoKaxuTe, 4To
al o.

17.4. lNpamada nuHuga Ha pucyHke 10 nepneHaukynspHa
[1BYyM CTOPOHaM TpeyronbHuka. [JokaxunTte, YTo oHa nepneH-
AVKYNsipHa MITOCKOCTU TPEYronbHUKa.

17.5. Ha pucyHke 11 a L o. JokaxuTte, 4To npsmas a
Takke neprneHanKynsapHa NnpsMoin b, nexatwei B NocKocTy
oL

17.6. Ha puc. 12 M A npoeefeHa nepneHAnKynsipHO BEPLUMHE
A npsimoyronbHuka ABCD. Ecnim MA 1 AB wMA 1 AC,
pokaxute, yto MA 1 AD.

17.7. Ha pucyHke 13 NA npoBeaeHa nepneHANKYINAPHO
koHuy A wecTtuyronbHuka ABCDEF. Ecnu NA 1 AB w
NA 1 AF, 10 pokaxute, yto: a) NA 1. AC; 6) NA L AD;
B) NA L AE.

17.8. V13 Toukun A TpeyronbHuka ABC nposeaeHa npsimasn AK,
nepneHankynsipHas ero ctopoHam AB n AC. [JokaxuTe, 4To
aTa npsimas neprneHauKynspHa BeicoTe, MeanaHe 1 G1ccek-
Tpuce TpeyronbHuKa, NPOBEAEHHOTO U3 TOYKN A.

17.9. MNpsamas nepnenavkynsipHa ctopoHam AB n AC Tpeyronb-
Huka ABC. OnpepgenuTte nepecevyeHmne NpsiMoN 1 NITOCKOCTU
TpeyronbHuka ABC.

A) Mpsimas nepecekaeT nnockoctb ABC, HO He nNeprneHau-
KynspHa en.

B) Mpsimas npuHagnexut nnockoctn ABC.

B) Mpsimas nepnenankynsipHa nnockoctn ABC.

) Mpsamas napannensHa nnockoctn ABC.

17.10. [JaH npsiMoyronbHbIA Napannenenvnes

ABCDA B.D,C,. DokaxuTe, yTO:
a) npsmasi bD nepneHaukynsapHa ctopoHe ABCD;
6) npsimast AD nepnexaukynsapHa ctopore DD CC.
17.11. Ha puc. 14 nokasaH ky6 ABCDA B D ,C,. ,D,OK&\)KVITe 4TO
a) AB D — npsamoyronbHblii TpeerJ'Ile/IK
)AB C,D — npaBunbHbIi NPSMOYTOMbHUK.

17.12. I'Ipswaﬂ CM nepneHaukynsapHa NiocKoCTU Tpe-
yronbHuka ABC («C = 90°). OokaxuTe, uTo: a) npsimas BC
neprneHanKynapHa NocKOCTU, Ha KOTOPOK Nnexar npsmMble

ACw CM;
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6) npsavas AC nepneHOUKYnsipHa MIOCKOCTU NPSIMbIX
BCnACwun CM.

17.13. Mpamasa CD nepneHaunkynsapHa ctopoHe BC Tpe-
yronbHuka ABC («C = 90°). Onpegenute n MHTEp-
NpeTupynTe B3aMMHO MepneHAuKYNspHble NpsiMble U
MMOCKOCTMW.

17.14. MpsamoyronbHble TpeyronbHukn ABC n DBC Ha pu-
CyHke 15 nexaT B pasHbIX NSIOCKOCTAX U NepeceKkarTcs
no npamon BC. Kakue npsiMble U NMOCKOCTU B3aMMHO
nepneHavkynsipHbl? OBOCHynTe CBOM OTBET.

17.15. MNpamas KO nepneHauKynspHa NnockocTu napan-
nenorpamma ABCD (puc. 16). OnpegenuTe npsmyto,
nepneHankynspHyto npsamon KO.

17.16. Mpsamvas MB nepneHaukynsipHa ctopoHam AB n BC
TpeyronbHuka ABC (puc. 17). Ecnu Touka X sBnsieTcs
NPOU3BONbHON TOYKoW Ha cTopoHe AC, onpegenuTe Tvn
TpeyronbHuka MBX.

17.17. CtopoHbl npsmoyronbHuka ABCD napannenbHbl
ctopoHam npsamoyronbHuka A ,B,C D ,. DokaxuTe, 4To
ABCD — npsiMOYronbHUK.

17.18. [nockocTb oL NnepneHanKynsapHa npsaMon m, a npsiMas
m napannenbHa npsamMon xn. [Jokaxute, YTO MIOCKOCTb
0L TaKKe nepneHauKynsipHa nNpsiMon #.

17.19. MNpsimasi, Ha KOTOPOWN NEXUT ocHoBaHue AB Tpane-
umm ABCD, neprneHanKynsipHa Nnockoctu o. [lokaxuTe,
YTO NUHUS ocHoBaHua CD 3Toi Tpaneuuu Takxke
nepneHanKynsipHa nrockocTH OL.

17.20. JokaxuTte, 4To N3 noboON TOYKM NpPOCTpaHCTBaA
MOXXHO MPOBECTU NPSIMYt0, NEPNEHANKYNSPHYHO NPSIMOMN.

17.21. [lokaxnTte, 4TO 13 NtobOM TOYKM NPSAMON B NPOCTPaH-
CTBE MOXHO NPOBECTM [BE pas3fMyHble NepneHanKynsp-
Hble NpsMble.

17.22. Mpsawvble AB, AC, AD nonapHo nepneHauKynsipHbl
apyr opyry (puc. 18). Hangute gnuHy otpeska CD,
ecnu
1)YAB =3 cm, BC=7cm, AD =1,5 cm;
2)BD=9cm, BC=16 cm, AD =5 cm;
3)AB=bcm, BC=acm, AD =d cm;
4YBD =ccm, BC=acm, AD = d cm.

17.23. V13 BeplumnHbl A npsmoyronbHuka ABCD nepnek-
AVKYINAPHO ero nrockocTu npoBefdeHa npsamas AK.
PaccTtosiHme ot Toukun K 0O OpYyrux KOHLOB MPsiMO-
yrornbHuKa pasHo 6 m, 7 m, 9 m. Hangute pacctosiHue
AK.

17.24. N3 Touek A n B npoBedeHbl npsmMble, NeprneHan-
KynsipHble MSIOCKOCTM O M Nepecekatomne eé B To4YKkax
C n D cootsetctBeHHo. Ecnu AC = 3 m, BD =2 m
n CD = 2,4 m n AB He nepecekaeT NNockocTb , HananuTe
paccTosiHue mexay A n B.

B, C,
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C 17.25. Hangute nepumetp TpeyronbHuka AB,C v rpaHb
TpeyronbHuka DAC1, ecnn pebpo kyba, naobpax€HHOro
Ha pucyHke 19, paBHo a) 4 cm; 6) 8 cm.

17.26. Mpsamas CM nepneHavkynsipHa NnockocTu KBagpa-

A ta ABCD (npamas a), CM = b. Hangute pacctoaHus
oT Toukn M po KOHUOB KBagpata, ecnu: a) a = 2 cm,
b=1cm; 6)a=3cm,b=4cm.

17.27. Otpesok CD, npoxogsawmin yepes Touky C, nepneHan-
KynsipeH NrockocTu npsimoyronsHoro TpeyronbHuka ABC.
Haiigute paccTosiHue oT Touku D 00 cepeivHbl TUNOTEeHY-
3bl TpeyronbHuka, ecnu: a) AC =6 cm, BC=8 cm, CD =
12 cm; 6) AC=12 cm, BC =16 cm, CD = 24 cm.

17.28. Hangute nnowanun TpeyronbHMKa A]B]D n nps-
moyronbHuka 4 B ,CD, ecnu pasmepbl NpsMOyronb-
Horo napannenenuneaa ABCDA B D C, Ha puc. 20:
a)a=12cm, b =8 cm, c =16 cm; 6) a = 5 cm,
b=10cm, c=12 cm.

17.29. Hangute guaroHanb npsMOYyronbHOro napannesne-
nunega ABCDA B D,C,, ecnn a) a =12 cm, b = 8 cm,
c=16cm; 6)a=5cm,b=10cm,c=12cm; B)a=2 m,
b=12m, c=6m.

17.30. Hangute gnaroHanb npaBuSiIbHOrO NPAMOYroSflbHOro
napannenenunena, eCnu ero OCHoBaHUE UMEET CTOPOHY
4 cm v BbICOTY 5 cm.

17.31. Hangute BbICOTY NPSAMOYrofibHOro napannenenu-
nega, ecnu ero CTOpoHbl paBHbl 12 cm n 8 cm, a ana-
roHanb — 16 cm.

17.32. Yepes BeplmHy C Ha NNOCKOCTb TpeyrorbHuKa
ABC npoBenéH nepneHaukynsapHbin otpesok CD.
Ecnm AD = a, BD = b, CD = ¢, nanngute megnany CM
TpeyronbHuka ABC.

17.33. OTpesok AE npoBenéH nepneHankynspHoO NiocKoCcTy
npsimoyronbHuka ABCD yepes ero BepunHy A. Ecnu pac-
CTOSIHMA OT TOYKM E 00 Apyrmx BepLUMH NPSIMOYronbHMKa
paBHbl a, b u ¢ (a< ¢, b < ¢), HananTe ANUHy oTpeska
AE v onviHbI CTOPOH NPSIMOYTONbHUKA.

17.34. B TpeyronbHuke ABC 2C =90° n 24 = 30°. OTpesok
CM nepneHAnKynaApeH NockoCcTU TpeyronbHuKa Yepes
ero BepwuHy C. Ecnu AC=18 cm, CM =12 cm, Hangnte
paccTosiHue ot Toukn M po otpeska AB.

17.35. PaccTosiHue mexay BepXHUMU KOHLLAMU KOMNOHH, na-
pannenbHbIX Apyr apyry, pasHo 3,4 m (puc. 21). KONOHHbI
COeOMHATCSA APYr C APYroM C MOMOLLbHO FOPU30HTaNbHOM
banku. Hangute anuHy 6anku, ecnv BbicoTa NepBON KO-
NOHHbI 5,6 m, a BbICOTa BTOPOW KOSMOHHbLI 3,9 m.

17.36. TenedoOHHbIN NpoBOL ASIMHOW 15 m NPOTAHYT Ha Bbl-
COTy 6 m no aepeBaHHOMY oMy BbicoTon 20 m (puc. 22).
Hangute pacctosiHue mexay ctorioom 1 JOMOM.
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NEPNEHOUKYNAP, AUATOHAIJIb
U PACCTOAHUE B NPOCTPAHCTBE

MpoBedém npsamyto a, neprneHanKynsapHyo
MNOCKOCTU O, U3 TOYKU A, He nexalluen B Hew
(puc. 1). [MycTb aTa NpaAmMas nepecekaeT NIT0CKOCTb @
B Touke B. CoeguHum Takke Todky C nnockocTu
C To4koMn A.

B pesynbrate

— oTpe3ok AB — nepneHOuKynsp rnnockocmu
r1onepeyHo20 Ce4YeHuUs,

— oTtpesok AC — onyweHHasi 8 niockocms oua-
20Harb;

— oTpe3ok BC — npoekyusi duazoHasu Ha rio-
CKoCmb;

— To4Ka B — OCHOBaHWe nepnenankynsapa,

—To4ka C' — OCHOBaHUWE KPVBOWA.

TpeyronbHuk ABC npsiMOyronbHbIN, a Tak Kak
AB —katet, a AC — runoteny3sa, AB < AC Bcerga.

CnepoBatenbHo, AnvHa nepnenaukynapa, npo-
BEAEHHOMO M3 TOYKMN K NSTIOCKOCTU, MEHbLLE ANNHbI
NPOU3BOSIbHON MPAMON, NPOXOASLLEN Yepes ATy

TOYKY.
[ns nepneHankynsipoBs, YrioB U UX NPOEKLNIA,
NPOBeAEHHbIX U3 TOYKU Ha NIOCKOCTb, CNpaBea - @ B
Ba cregytoLlasi Teopema: /\
Teopema 4.8. Ecnu uz moyku nposecmu

nepneHOuKynspbl u dua2oHanu K
nnockocmu, mo (puc. 2):

a) OnuHa nepneHOUKynsipa MeHbwe ONUHbI
J1r06ol dua2oHanu;

6) ecnu npoekyusi ua2oHasiu OsIUHHasi, mo u a
ama duazoHasnb 6ydem OnUHHOU;

8) yeM OnIUHHee y20J1, meM OsITUHHee NMPOoeKyus
amoeo yana.

Tenepb OOKaXeM CrefyrwLlyro Teopemy O
napannerbHbIX MPAMbIX. @

LN
o)
N

10

Teopema 4.9. Ecniu npsimas napasisnesibHa
ns10CcKOCcmu, mo ece e€ moyKu pagHoyoasieHbl
om rnjocKkocmu.

Hokazamenbcmeo. [lycTb a — 3agaHHas
npsamas, o — 3agaHHas nnockoctb (puc. 3). Ha
npsiMon @ oTMeTum age Toukn — A n B. OT Hux
npoBoAMM MNepneHAnKYNsApbl K NAOCKOCTU OL.
[MycTb OCHOBAHUAMU 3TUX NEPNEeHOMKYNsapoB
6yaoyT Toukm A u B cooTBeTcTBeHHO. Torga
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paccTosHuA oT Tovek 4 1 B [0 nnockoctu o
Byayt otpeskn AA, u BB, cOOTBETCTBEHHO.
CornacHo Teopeme 3.6, otpeskn A4, n BB,
napannesnbHbl.

3HauuT, OHM fexaT B OQHOM MIOCKOCTW.
3OTa NnockocTb NepecekaeT NIOCKOCTb O MO
npsmon A B,.

Mpamas a napannensHa npsmon 4 B, Tak
Kak He nepecekaeT NniocKocTb QL.

Takum o6pa3om, NPOTUBOMONOXHbIE
CTOpPOHbI YeTbipéxyronbHuka ABA B, napan-
nenbHbl.

3HauuT, 310 Napannenorpamm. B aTom
napannenorpamme A4, = BB,

PaccmosiHue om moyku 0o rnriockocmu
paBHO AOJNMMHE nepneHankyndpa n3 TOYKU K
MJIOCKOCTW.

Korga roBop4T, 4To BbicoTa 6aluHu ¢ Yaca-
MK B TawkeHTe coctasngaet 30 m, noa 3TUm
NOHUMAIOT NEPNEHANKYNAPHYIO OTNHY, Ony-
LLIEHHYIO OT BEPXYLLKM KOTOKOMa 40 NOCKOCTU
ero ocHoBaHus (puc. 4).

PaccmosiHuem om nipsimMot 0o rniiockocmu,
naparsnenibHoU el, Ha3blBaeTCs PacCTosiHMe
OT NPOMU3BOSILHOM TOYKU MPSAMON OO0 3TOM
NSIOCKOCTM.

PacctosaHua ot nobbix ABYX TOYeEK nno-
CKOCTW [0 MNOCKOCTU, napannensHon en,
OVHAaKOBbI.

PaccmosiHue mexdy 0s8ymsi napariesib-
HbIMU [1710CKOCMSAMU — 3TO pacCTosiHUe OT
NPOM3BOSIbLHOW TOYKM OOHOW MIOCKOCTU A0
OpYron nyiocKoCTH.

BbicoTa cTtona, nokasaHHOro Ha PUCYH-
Ke 5, paBHa pacCTosHUIO MeXay MOosioM U
NSIOCKOCTbLIO CTOMA.

Mpumep 1. N3 BepwuHbl C kBagpaTta
ABCD nepneHOUKYNSpHO MMOCKOCTU, Ha
KOTOPOW OH NeXuT, NpoBoauTcs otpesok CN
(puc. 6). Ecnn anuHa otpeska CN = 6 cm,
a CTopoHa KBagpara paBsHa 4./2 , HanguTe
paccTosiHue oT Touykn N Oo BeplunHbl A
KBagpara.

PeweHue. Mo ycrnoBuio CTOPOHa aHHOTO
kBagpata AD = 42 .

Mposeném auaroHans AC kBagpaTa
ABCD v BblMMCnIUM €€ AnvHy:



AC =~ AB* + BC? :\/(4J§)2 +(4ﬁ)2 _
=16-2+16-2 =64 =8 cm.

Mockonbky CN nepneHAUKynspHa nnoc-
koctn, CN 1L AC.

ACN — npsiMoyronbHbIV TpeyrornbHUK. Toraa
no Teopeme lNudaropa:

AC =\ AC? + CN? =82+ 6 =100 =10

Omeem: 10 cm.

Teopema 4.10. Y d8yx ckpeuwusaro-
wuxcsi NpsAMbIX ecmb MOJZIbKO 0OUH
ob6wuti neprneHOUKynsip.

Hokazamenscmeo. MNycTb a b — ckpelm-
BaroLLmecs npsamble (puc. 7a). CHavana gokaxem
cylecTBOBaHMe 0o6Llero nepnenankynspa. Ons
STOr0 HY>XHO [OKa3aTb, YTO Ha JaHHbIX nepece-
KaloLWMXCcsa NPSIMbIX MOXXHO BblOpaTh Takme ToYKu
A w B, uT0o oTpesok AB GyneT neprneHanKynspeH
nKa, nkb.

MycTb npsmas b npoxoguT Yepes NockoCTb
o, anpamas a napannernbHa el. BosabMEM Touky
C Ha npsimoit a n onyctum oTtpesok CD nepneH-
AVKYTNSIPHO NockocTu o. NpoBeném nnockocTs 3
yepes nepecekatwLmecs npsamole a n CD. MycTb
npsiMas a, SBNSETCs NIMHWEN NepecedeHns nio-
ckocTten o u B3 (puc. 76).

Takkak a,// a, To npamble a, n b nepecekaroT-
csl B HekoTopol Touke B. U3 Toukmn B npoBoanm
0Tpe3ok BA, nexaiimin B NnockocTy 3 1 nepnex-
AVKYTSIPHBIA MPSMON a.

B pesynbraTte otpeskun AB u CD nexat B

MNOCKOCTU B M NepneHanKynsapHbl NpsMon a.
CnepoBatensHo, AB I/ CDwu AB 1 a.

3Haunt, AB L avwAB 1 b, 1o ectb AB —
nckomMasa npamMasd, nepneHgukynspHas obenm
NPAMbIM, pasgensowmm a u b.

CamocToaTenbHO AOKaXuTe, YTo nepneHan-
Kynsap — €ANHCTBEHHbIN.

PaccmosiHue mex0y 08yMsi cKkpeuwjusarouiu-
MUCS MPSAMbIMU PaBHO ANMHE ux obuero nep-
neHankynsapa.

M3 npuBeaéHHON Bbile TeopeMbl crneayet
cnefyroLwmin BblBOA,:

Ceoucmeo. PaccmosHue mexdy 0s8yms
CKpewusarowumucs npsmeiMu a u b (puc.8)

a)
a
(04
b
b)
a -
- o
d
- b

FTEOMETPU A

i

129



bydem paeHO paccmosHuw om bou
mouYKu npsMol a 0o nIocKkocmu o, Ha Komopou
nexum npsimasi b u napannensHa npsamoul a.

Mcxoos mn3 BblleckazaHHOro, Mbl MOXeEM
onncatb B3auMMHOE pacnofioXeHne AOBYX
NnpAMbIX B MPOCTPaHCTBE C NOMOLLbIO YNCETT.

Ecnu nBe npAamMble B NMPOCTPaHCTBE!

* repecekawTcsi, TO yron o Mexay HUMu
(puc. 8a) yncneHHoO onucbiBaeT B3aMMHOe
pacrnonoXeHne aTux NpsMbIX;

* napannenbHbl ApPYr ApYyry, paccTtoaHue
d mexay HuMmu (puc. 8b) YMcreHHo onucbiBaeT
B3aMMHO€E pacnornoXeHne 3TUX NpsMbiX;

* B Clly4yae B3aMMHOro nepeceyeHust yron
Ol MeXAy HUMWU MU pacCTOsTHUE Mexay HUMu
d (puc. 8c) KONMMYECTBEHHO OMUCLIBAIOT B3aNM-
HO€E pacnonoXeHue aTUX NPsIMbIX.

Bonpochl U ynpaXHeHusi o Teme

1. aume onpedeneHue neprneHOUKynsapy u
OuazoHaru, npo8edEHHbLIM K M71I0CKOCMU.

2. UYmo Ha puc. 9: a) nepneHOUKynap;
6) duazoHarnb?

3. UYmo Ha3bieaemcsa npoekuuel Ha
rnrockocms?

4. Kak onpedernsiemcsi paccCmosiHue om moyku
0o nnockocmu?

5. Kak Hatimu paccmosiHue mexoy rnpsimMou,
rapasinesibHoU riaocKocmu, U rniaocKoCmbio?

6. Kak onpedensemcsi paccmosiHue Mexoy
08yMs1 naparnnenibHbIMU MI0CKOCMAaMu?

7. Kak onpedensemcs paccmosiHue Mexoy
08yMsi riepeceKkarouuUMUCcs nMpaMbIMu?

8. Kakoe Konu4yecmeo eenu4yuH onpedesnisiem

83aUMHOe pacriofnioxXeHue 08yX rpPsIMbIX 8
rnpocmpaHcmee?

TEOMETPUA
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MpakTnyeckue ynpaxHeHus

18.1. B tabnuue cogepxutca ocHoBHasi MHopmauna 18-i
TeMbl. BHUMaTenbHo nayunte e€ n obbscHuUTe.

MNMepneHauKynsapbl U AnaroHanu
OnucaHue CBonctBa
N B
B! c
o i C D
Y|
Ecrma L o, AB ¢ o, TO: &
AB — nepneHAnKynsap, onyLeHHbIA Ha BC < AB, BC < BD;
MIOCKOCTb o U3 To4kn A ecnrn AB = BD, 10 AC = CD;
AC — pnaronan, ecrimn AC = CD, 10 AB = BD;
BC - npoekuusa avaroHanu Ha nmnockocTu d. ecrm AC > CD, 10 AB > BD.
PaccTtosiHus
PaccTosiHue OT TOUYKMU PaccTosiHue oT npamow PacctosiHue mexay
00 NJIOCKOCTU 00 NJIOCKOCTU NJSIOCKOCTAMM
A
4 a H
A
5l B
o B B
« o
Aga alla, all B,
AB 1 Aea AB L a AeB,AB L«
(@)
=
18.2. Onpepgenute n 3anuwMTe NPOEKUMIO: a) nepneHaun- ~
Kynspa; 6) gnaroHanu; B) OCHOBaHUSA NepneHankynsapa; i
) NPOEKUMI0 AuaroHann Ha ocHoBaHue, puc. 10. i
18.3. U3 puc. 11 otpeskn AD n DC aBnstoTcs Npoekumusamm p=
avaroHanen AB v BC: S
a) Ecnn AD > DC, 4To MOXHO cKa3aTb O AuaroHansix? ~

6) Ecnn AB = BC, 4To MOXHO cka3aTb 06 MX NPOeKumnsix?

e
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B

18.4. Hangute AnNvHbl HEM3BECTHbIX OTPE3KOB Ha
puc. 12.

18.5. CpaBHuTe anuHbl otpeskoB MA n MC, ncnonbays
AaHHble Ha pucyHke 13.

18.6. Ecnu otpesok AB — nepnenankynsp, AC — gua-
roHanb, BC — npoekuusi guaroHanu, 3anofHuTe
Tabnuuy, NCNonb3ysa OaHHbIE.

@ @2

AB 24 15 12
BC 7 24 4a
AC 25 26 54 13
b)
10 cm 6 cm

AN
B =

%

TEOMETPUA

18.7. Ecnu AB — nepnenaukynsap, AC — gnaroHans,
BC — npoekuus guaroHanu, o, — yron mexay nep-
NeHaMKYNapOoM 1 AnaroHanbto, 3anonHuTe Tabnuuy,
NCNOnNb3ys AaHHbIe.

AB 5 6 14
BC 4 14
AC 6 8 12

o 30° 45°

18.8. 13 ToukM M Ha NnockocTb NepeHeceHbl paBHble
anaroHanu MA, MB, MC, MD. Kakum npsmo-
yronbHukom siBnsietca ABCD: a) kBagpaTHbIM;
0) napannenorpaMmmMomMm; B) MPSAMOYrOfIbHUKOM.
O6ocHynTe CcBON OTBET.

18.9. Ecnu HanpgéTcsa Todka, paBHoyganéHHasa ot Bep-
LUMH NapannenorpaMmma, 4oKaxuTe, YTo 3TOT naparn-
nenorpaMmm SIBASIETCA NPSIMOYrOfbHbIM.

18.10. [Jokaxute, 4to pomb ABnsieTcsa KBagpaTom,
€CINU HanayTCs TOYKU, paBHOYAaNEHHbIE OT BEPLUNH
pomba.

18.11. Toukn A, B, O npvHagnexart nmockoct o, a
Touka M el He npuHagnexut, otpesok MQ 1 a. Ka-
kov n3 otpeskoB MA, AQ, MQ, BQ, MB siBnsieTcs:
a) nepneHaukynapom; 6) anaroHanbto; B) NpoOek-
unen?

10



18.12. 13 ToukM A K NNOCKOCTU 0. NPOBEAEHbI Anaro-
Hann AB n AC v nepneHankynsipHblin otpesok A0
(puc. 14). Ecnm AB = 2,5 cm, AC = 3 cm, cpaBHUTe
NPOEKLMMN CTOPOH.

18.13. /13 TOYKM K NNOCKOCTU NpoBedeHbl ABe Ana-
roHanu (puc. 14). Ecnn ogHa n3 guaroHaneu
ANUHHee apyron Ha 26 cm, a NPoeKUuMn paBHbI
12 cm v 40 cm, HanauTe ONUHbBI STUX CTOPOH.

18.14. lNpamas nuHusA, nepneHanKynapHas nrnockocTu
TpeyronibH1Ka, NPOBOANTCS U3 LIEHTPa OKPYXKHOCT!,
NpoBeLEHHON BHE TpeyrofibHMKa. [JokaxuTte, 4To
BCE TOYKM 3TOM NPAMON fiexaT Ha paBHOM paccTo-
SAHUWN OT BEPLUMNH TPEYrorbHMKa.

18.15. Ha nnockocTtb kBagpata ABCD onyuieH
nepneHAuKynapHoln otpesok DM. Hangute
AnvHy anaroHanu MA, ecnv nnowaab kKBagpaTta —
a) 21 c¢cm? 6) 96 cm?; B) 44 cm?; r) 69 cm?; @
a) 156 cm?.

18.16. OT BepLwMHbI ocTporo yrna TpeyronbHuka ABC
¢ npsimbim yrnom C npoBeaeHa npamast AD, nep-
NeHanKynapHasa nnockoCTn TpeyronbHuka. Ecnu
AC=c¢, BC=bwnAD =c, Haioute paccTosHMSA OT
Toukn D o BepiuvH B u C.

18.17. BeplwnHbI KOMOHH, CTOAWMX OPYr OT Apyra Ha 8
pacctosiHun 4,2 m, coegnHeHbl bankon. Hangute 45
AnvHy 6ankun, ecnu BbICOTbl KONMOHH 5,8 m n 4,1 m.

18.18. TenedoHHbIN kKabenb gnvHon 20 m NpUKpennéx
K OETOHY Ha BbicOTe 8 m Haf YPOBHEM 3eMSiM U
HaTAHYT Ha KPbILIE MHOTO3TAXXHOTO JOMa BbICOTOW
18 m. Hangute pacctoaHne mexay 4JOMOM U CTOf-
6om.

18.19. [InvHa nepnenaukynapa PQ, onyweHHoro Ha
NNOCKOCTb U3 ToukM P, paBHa 1, a AnvHbI guaro-
Hanen P4 v PB paBHbl 2. Touka C siBnsieTcsa cepe-
AnHoN oTpeska AB. Hagute anuHy otpeska QC,
ecnu a) APB = 90°; 6) APB = B.

18.20. OTpe3ok BH, nepneHanKynsipHbIA MOCKOCTM
napannenorpamma ABCD, NoCTpoeH 13 BePLUNHbI
Tynoro yrna B. HaiguTte cTOpoHbl napanneno-
rpamma, ecnm AH =5 cm, HD = HC = 8,5 cm,
AC =1,5V33.

18.21. Touka M HaxoauTcsa Ha paccTtosHun 40 cm
OT KaX[oro KoHua npaBWSIbHOrO TpeyrosibHuKa
ABC co ctopoHoi 60 cm. Haiigute paccrosiHue
oT nnockocTtu TpeyronbHuka ABC no Toukn M.

18.22. OTpe3ok BD nepneHAuKynspeH nrockoctn B
(puc. 15), ot Touknm D npoeneHbl oTpeskn AD n
DC. = DCB = 45°, AB =8, BC = 6. Hangute
anvny CD.

SN
ou)
E
a
=)

FTEOMETPUSA 10

S m—_E S

133



Ucnonb3yas GeoGebra

OnpegeneHune pacCToOAAHUA OT TOYKM A0 NpAMoN ¢ nomollbio 3D KanbKynaTopa

LaH ky6 ABCDA ,B,C D ,. 3 BepwmHbl A kyba nposeéH nepreHamKynsap K npsMon
B]D]. Hainoute pacctosiHue oT Toukn A 0o npsiMon B]D].

BbinonHeHue:

* OrTkpounTte HoBOe OkHO B GeoGebra.

+ T[lepeknouunte nHtepdenc GeoGebra B pexum «Hactpoutb» — «3D-rpachukar.

MHCcTpyKUuMKM No onpeaeneHnio pacCToAHUs

1. Beop MocTaButb Touky A=(0,0,0).
. Beop MocTtaBuTb Touky B=(1,0,0).
3. fﬂ Ky6 MocTpounTb Kyo.
&
4. El MNepenmeHoBaTb Toukn E, F, G, H mensiotca Ha A1, B,
Cl, DI cooTtBeTcTBeHHO. [na 3TOro

HaXMUTE Ha TOYKY U BBEOUTE HOBbI/ CUM-
BOI.

Mpamas MposeaeHa npamas B D ,.

K oTpesky B D, nepneHAnKynspHo emy.

6. ‘JP' MNepneHaukynapHasn npamas |3 BeplunHbl A OMyckaeTca OTPe3oK

7. MNMepeceyeHune Onpenensietcas  Tovka  nepeceyeHus
npamoit B,D, 1 nepneHavkynsapHbIX -
Hu — E.
PacctosiHue unu anuHa PacctosiHne mexay BepLumHon 4 kyba u

i
(2]
\3

Toukon E onpenensieTca cnenytoLmm o6-
pasom: AE =1.22.

gy Mpases Bug Facrpoien Hesrpraen e Do O pesrs
o e e @ 0N e f .
B Canans o6 b TemoTHS 30 X
o 8=0
@e=io
Wa=1
[ B LTI
o gX=10
P E=(05¢
Bacoresii
W TeneTAE

3adaHue 05151 camocmosimesibHO20 8bINOJIHeHUS

1. BaHky6 ABCDA B ,C D ,. V3 BeplumnHbl A ky6a nposeaéH nepneHankynap K npsaMon
BD,. Hangute paccrosiHue ot Touku A fo npsmon BD .

2. Yepes cepeanHy E pebpa AA epnnndHoro ky6a ABCDA B,C,D, nposenéH
nepreHankynap k npamon BD . Hangute pacctosHue ot Toukn E go npsmon BD .

S
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TEOPEMA O TPEX MEPNEHOUKYNAPAX

Teopema 4.11. lNpsimasi, npoeedEHHas1 8 NJIOCKOCMU U neprneHOUKYsipHasi
npoeKyuu HaKJIOHHOU Ha 3my M/1I0CKOCMb, neprneHOUKynsipHa u camoll
HaKJ/IOHHOU.

Hdokazamenbcmeo. MNMycte AB n AC -
nepneHAuUKYNsAp M HakNOHHas, HanpaBreHHble U3 @ A
Toukn A K NNOCKOCTU Ol COOTBETCTBEHHO. [psimas ¢
NEXWUT B MIOCKOCTU 0, npoxoauT Yepes Toukn C u ]
nepneHanKynapHa npoekumn HaknoHHon BC.

Mposeaém napannenbHbin AB otpesok 4,C. 310t B a
OTPEe30K NeprneHanKyNspeH NIocKoCTH OL.
c

Mposeaém nnockocTb B yepes npsmble AB n A,C.
Mpamas ¢ nepneHauKynapHa npsiMon CAI. Mo ycnosuto
oHa Takxke bbina nepnenavkynspHa npsamor CB. Torga
npsiMasi ¢ Takke nepneHauKynapHa nnockoctu 3.

CnepnoBarenbHO, MpAMas ¢ Takoke NepneHavKynspHa
HakrnoHHoW AC, nexatueit B nnockoctu f3.

[MockonbKy aTa Teopema rnacut o Tpéx nepneH-
AVKynsipax, oHa nonyyuna Has3BaHue « Teopema o Tpéx
nepneHavkynspax». ObpaTtHoe 3ToN TeopeMbl Takke
cnpaBeanueo. [Jokaxknte aTo CaMOCTOSATENbHO.

Teopema 4.12. Mpsimasi, nepneHOUKynsipHasi HAKNMOHHOU, rneprneHOUKYJIsIiPHa
U eé npoeKyuu Ha amy ni0CKoCMb.

lMpumep 1. 13 ueHTpa OKPY>KHOCTW, BIMCAHHOW B
TpeyronbHWK, NPoBeAEHa NpsiMasl, NepnexHankynspHas
NSIOCKOCTU TpeyronbHuka (puc. 2). [JokaxuTe, 4TO
NPOM3BOJSIbHAA TOYKaA Ha ITOM NPAMOWN NEXUT Ha
pPaBHOM PacCTOSAHUM OT CTOPOH TPeyrosfibHuKa.

Hokazamenbcmeo. Myctb A, B, C — To4kn
nepece4YeHnss CTOPOH TPEYrofibHNKa C OKPYXKHOCTbHO.
O — UEHTP OKPYXXHOCTU, a S — NPOoM3BOSIbHas ToYKa
Ha nepneHauKynsipe.

Tak kak OS nepneHOuKynsapHa CTOpPOHe Tpe-
yronbHuKa, Nno Teopeme O TPEX NeprneHAuKynspax,
OA Takke neprneHauKynspHa aTol cTopoHe. Torga

SOA 6ynet npsiMoyrofibHbIM TpeyroribHukoM. 1o =
TeopeMe [Nudparopa B 3TOM TPeYrosibHUKE: z
S4=/40%+05% =\i* + 0S* | =
roe 7 — paamyc OKpY>KHOCTW. [
=

TOYHO TaK Xe Mbl Haxoaum, yto SBO - 310 o
SB:\/r2+OS2 NPAMOYronbHOro TpeyronbHUKa, f

[2 2
a SCO - 310 SC=Vr"+0S" npamoyronbHoro
TpeyronbHuKa.

e
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3Hauut, SA =SB = SC.
Mbl Takke paccmoTpum 6onee obuwme cnyyau
3TOro CBOMCTBA ANsi IPOU3BOSbHBbIX MHOMOYrOSNIbHUKOB.

lMpumep 2. Touka B NPOCTPAHCTBE HAXOAUTCS Ha
paccTosiHW1, paBHOM CTOPOHaM MHOrOYrosfbHUKa,
OT KOTOPOro onyLeH oTPe30K, NeprneHauKysipHbIn
NIIOCKOCTU MHOroyrosieHuka. [JokaxuTe, 4yTo aTa
TOYKa COBMaAaET C LIEHTPOM OKPYXXHOCTU, BIIMCAHHOM
B MHOTOYrOrnbHUK (puc. 3).

Hokazamenbcmeo. MycTb S — naHHas Touka,
A[Az...An_]An — [AaHHbIN MHOroyronbHuk, (O — To4yka
Ha MITIOCKOCTU, OT KOTOPOM U3 Touku S onyuieH
neprneHavKynap Ha MHOTOYTONbHUK.

Torga, cornacHo YCrnoBumio, PACCTOSIHUS OT TOYKM
S Ao cTopoH MHoroyronbHuka — SK , SK, ... SK (10
€CTb NepneHavKynspbl, OnyLleHHbIE K CTOPOHaM)
paBHbI APYT APYTY:

SK,=S8K,=.. =S5K .
CoeguHsiem Touky O ¢ Toykamu KI, K, ..
K . B pesynsrate SOK, SOK,, ... , SOK -

NPAMOYronbHblE TPEYroNbHUKM C OOHUM OOLUM
kateTtom SO 1 paBHbIMY TMNOTEHY3AMMU.

OTW NpsIMOYronbHble TPEYroflbHUKN paBHbl MO
PaBEHCTBY KaTeTa U r’MNoTeHy3bl U MPU3HaKy paBeHCTBa
TPEeyronbHUKOB.

Torga ux BHyTpeHHue kateTbl — OK » OKZ, OKn
paBHbl Apyr Apyry: OK = OK = ... = OK .

OTM ypaBHEHUs MOKa3blBalOT, YTO OCHOBAHMWE
nepnexaukynsipa — Touka () — coBnagaeT ¢ LLeHTPOM
OKPY>KHOCTU, BNMCAHHOW B MHOIOYronbHUK. V13 atoro
CBOWCTBA crieflyeT creayoLnii BaXHbIN BbIBOA,

Bbieod. Ecnn BbICOTbI BCEX CTOPOH NMpamMuabl
paBHbl Apyr Apyry (unuM cTopoHbl 06pasyoT oau-
HaKOBbIM Yron C NI0CKOCTbI0 OCHOBAHUS), TO BbICOTA
3TOM NMpamMnabl NPUXOANTCHA HA LEHTP OKPYXKHOCTH,
NPOBEAEHHOWN BHYTPU OCHOBaHUS (puc. 4).

lMpumep 3. Touka B NPOCTPaHCTBE HAXOOUTCS Ha
OOVHaKOBOM PacCTOSIHUM OT BEPLLMH MHOMOYroflbHMKA.
OT Heé K MHOroyrornbHUKY NpOBEAEH NeprneHanKynsp.
[okaxunTe caMOCTOATENbHO, YTO OCHOBaHMe nep-
neHanKynsapa coBrnagaeT C LLEeHTPOM OKPY>XHOCTU, B
KOTOPYIO BNMCaH MHOIOYronbHUK (puc. 5).

Bbieod. Ecnn Bce 6okoBble pébpa nupamuabl
paBHbl apyr apyry (unvn 6okoBble p€bpa nupammnabl
Haxo4sATCA NO4 OAMHAKOBbLIM YIIIOM C MTIOCKOCTLIO
OCHOBaHUS), TO BbICOTa 3TOM NUpamuabl npuxoguTcs
Ha LIEHTP OKPY>KHOCTN, NPOBEAEHHON BHE OCHOBaHUS

(puc. 6).



lMpumep 4. N3 3agaHHON TOYKM NPOCTPAHCTBA K
NAOCKOCTM NpOoBeAeHbl ABE HaKNOHHble. OaHa U3 HUX
ANVMHHEEe BTOPOM Ha 26 c¢m, a OnuHa nx npoekumnn
cooTBeTCcTBEHHO 12 cm n 40 cm. Hangnte gnuHy
HaKNOHHbIX.

PeweHue. Oonyctum, AB — nepneHgukynsap, a AC
n AD — cOOTBETCTBYHOLLME HAKIOHHbIE (pUC. 7).

Honyctum, AC = x cm. Toraa, CornacHo yCroBuio,
AD =Xx + 26 cm.

1) ABC — npsimoyronbHbIi TpeyronbHuk. Mo
Teopewme [Nudparopa:

AC’= AC? + AB’ vim AB’ = x? + 144
2) ABD — Toxe npsAMoyronbHbIin TpeyronbHuk. Mo
Teopeme [Nudparopa:

AD?= BD? + AB’ urn AB° = ( x + 26)? - 1600.
N3 1 1 2 nonyyaem x° + 144 = ( x + 26)°.

W3 Hero onpegensiem, 4yto x = 16 cm.
3Hauut, AC =15 cm, AD = x + 26 = 41 (cm).
Omeem: AC =15 cm, AD = 41 cm.

Mpumep 5. N3 Ttoukm A TpeyronbHuka ABC
NpoBeaéH NepneHanKynsap K ero NocKoCTM — OTPE30K
AD (puc. 8). Ecnm AB =13, BC=20,AC=11unAD =
36, HarguTe paccTosHue oT Todkn D go otpeska BC.

PeweHue. Vickomoe paccTosiHne paBHO AfvHe
nepnexavkynspa, npoBeaEHHOro U3 Toukn D K oTpesky
BC. YT106bI NOCTPOUTL TaKoW OTPE30K, HEOOXOAMMO
HalWTU ero ocHoBaHue Ha cTopoHe BC. [nsa atoro
npoBeaém oTpe3ok AQ oT BepLunHbl A TpeyronbHuKa
ABC k ctopoHe BC: AO 1 BC.

Torga no TeopeMe o TpEx nepneHauKynsapax
BC 1 DO. Wtak, DO — nckombiii OTPE3oK.

Tenepb HaMAEM ANUHY y4acTka. [na aToro cHavana
Hangém nnowanb TpeyronbHuka ABC no dopmyne
lepoHa:

_a+b+c 20+11+13
2 2

S =p(p-a)Xp-b)p-c)

= /22 (22— 20)- (22— 11)- (22— 13) = 66

25 _2:66

a
Mo Teopeme [Mucaropa B NpAMOYroSibHOM
TpeyronbHuke ADQO:

p 22,

A0 = =0,6

DO=ANAD? + 40? =\[36> +6,6> =36,6

B
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JonycTum, OgaHbl NAOCKOCTb W npamasd,
nepecekawwasa eé u He nepneHauKynspHas aToun
NNockocTu (puc. 9). V3 kaxxgon ToYKM NpsiMOn NpoOBO-
anm nepneHgukynsapbsl. OcHoOBaHMA 3TuUX nep-
NeHANKYNAPOB 00pasyoT NPAMYIO.

Mpsivas a, HasbiBaeTCs rpoekyuel NpsiMon a Ha
MNOCKOCTb a.

Yo mexady npsimou a u rniiocKkocmaeto o, — 3TO Yron
Mexay npsiMon 1 eé npoekumen Ha 3Ty MioCKOCTb.

Ecnu npamasa nepneHaunkynsipHa NnOCKOCTU
(puc. 10), TO yron mexay Hew U1 NNOCKOCTbIO paBeH
90°, ecnn oHa napannenbHa, TO yron Mexay 3Tou
NPSIMON 1 NMAOCKOCTbIO paBeH 0°.

? Bonpocbl U ynpaXHeHUA No Teme

1. O6bsicHUme meopemy o mpéx rieprieHouKyrnsipax. [ lovemy oHa mak Ha3bleaemcsi?
2. Chopmynupyime u obbsicHUMe meopemy, nMpPomueorosiOXHYy meopemMe O

mpéx rnepreHOUKynspax.

3. Kak onpedensiemcs y2or Mexx0y npsiMol U ri10CKOCMbio?
4. CkronbKo epadycog cocmaesisiem y20is1 Mex0y Mi10CKOCMbHO U NeprneHOUKYsipHOU

K Held rpsamou?

MpakTnyeckne 3agaHua

19.1. B Tabnuue cogepxmtca ocHoBHast UHopmMauus 19-1 Tembl. BHUMaTensHo nsyymnte

eé n obbAcHUTE.

Teopema o Tpéx Yron mexay npsiMoun U NIOCKOCTbIO
nepneHAuKynsapax
A \ a
a
B’ C s ﬂ\ b/
o /
(o
AB 1L «o
Ecrma L BC,toa L AC. Mpamas b — npoeKkuus NpssMon a
Ecnrma L AC,10a 1L BC. Ha NNOCKOCTU O
@ — yron mexay npsAMoi a@ 1 NIOCKOCTbIO OL.

e
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19.2. Ha puc. 11 AF L o. OnpegenuTe B3aMHOE pacrnonoXeHne NpsambiX a v b.

@  F F, Fr
a) b) c)

/

s

=)

R
S
S

o a o

19.3. Ha puc. 12 npsimast a’ sBnsietcs npoekumen npsMor a Ha nnockocTb B. Ha kakom
N3 PUCYHKOB NPaBUSIbHO NOKa3aH yros oL Mexay NpsiMon a 1 NNOCKOCTbIO 37

B

a) a/ b) a/ o) a/
OL/?/ a' ,/< (0 a’ \'K(x a'
/ / /

19.4. Ha puc. 13 nokasaH ky6 ABCDA B D C,. Onpeaenute yron Mexay: a) AuaroHasnbo
DC, ctoponbl DD, C,C v 6asoson nnockocTblo ABCD; 6) mMexay AuaroHanbio

B,D ky6a n nnockoctbto ABCD; B) anaroHanbio B D ky6a n 60KOBOWN MIIOCKOCTbIO

DD,C,C.

® , . ® 7 ®

4, 1D, C D
C " .
B C
. " D
B B A =
~
[a W
19.5 CocTtaBbTe 1 pelmnTe 3agayu K pucyHkam 14 n 15. :
19.6. Kakoe 13 cneagyowmx yTeepXxaeHnm HeBepHo? S
A) Ecnn gBe npsAmMble nepneHAUKYNsipHbl OAHOW NAOCKOCTU, TO 3TU NpsaAMble 8
napannenbHbl. s

B) Ecnu npaimas, He nexalas B Nf10CKOCTU, NapansienbHa nobon npsamoin Ha NIoCKOCTH,
TO MAOCKOCTb M NpsiMasa napannenbHbl Apyr Apyry.
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B) Ecnn npoekunsa nepnenaukynsipHa NpsiMon, nexatuen B NOCKOCTH, TO €€ NpoeKLms
TaKke neprneHavKynspHa npsmMon.

) Mpsimas, nepneHAnKynsapHas OBYM MNPSIMbIM, fieXawmMm B MNOCKOCTU, Takxke
nepneHanKynsipHa nrocKOCTH.

E) Ecnn gBe npsimble napannenbHbl TPeTbeN NPAMOK, TO 3TN NpsiMble NapasnenbHbl.
19.7. Kakoe n3 cnegyrowmx yTeepXXaeHnm HeBepHo?

A) Ecnun nnockocTb nepneHanKynsipHa ogHoM U3 AByX NapansiesibHbIX NSI0CKOCTEN, TO
3Ta NNOCKOCTb Takxke nepneHauKynapHa u BTOPOW NITIOCKOCTMU.

B) Mpsmas, nepneHAnKynspHas OABYM nepecekarwuMcs npsaMbiM, fnexawmm B
MMOCKOCTU, TaKKe NepneHanKynsipHa nnocKoCTU.

B) [IBe npsiMble B NpOCTpaHCTBE NapansienbHbl Apyr ApYry, €CNn OHW NepneHanKyNnapHbI
TpeTben NPAMOMN.

") Ecnu npsimasi Ha NNOCKOCTH NepneHauKkynsipHa NpoeKkLUmm NoCKOCTH, TO aTa NpsiMas
Takke nepneHankynsipHa NpoeKunmn nNiIoCKOCTM.

) Mpsamble, obpasoBaHHbIe NepecevyeHneM ABYX NapannenbHbIX NITOCKOCTEN TPETLEN
MAOCKOCTbIO, NapannensbHbl Apyr Apyry.

19.8. Touka A NeXuT Ha PacCTOSAHUM a OT BEPLLWH PaBHOCTOPOHHETO TPeYrorbHKKa, CTOpoHa
KOTOpOro paBHa a. Hangute paccTosiHne oT Touku A A0 NNOCKOCTM TpeyronbHuKa.

19.9. Tpu pasHbix yrna SA, SB, SC n SO nepneHanKynsipHbl Touke S BHE MNOCKOCTU
o.. [lokaxuTte, 4To OocHoBaHWe neprneHaukynapa O ABNSAETCA LEHTPOM OKPYXXHOCTW,
onuncaHHow Bokpyr TpeyronbHuka ABC.

19.10. CTOpPOHbLI PpaBHOCTOPOHHErNO TpeyroribHUKa paBHbl 3 m. Hangute paccrtosiHue
OT TOYKM, HaXOOALENCHA Ha PacCTOAHUN 2 m OT KaXAoro KOHua TpeyronbHuka, 00
NAOCKOCTU TPEYrofnbHKKA.

19.11. PaBHOGeOpEHHbIV TPEYrofibHUK MMEET OCHOBaHWE M BbICOTY 4 m. [JaHa Touka,
nexatwasi Ha paccTosHUM 6 m OT MMOCKOCTU TPeyrofibHMKa M Ha OOMHaKOBOM
paccTOsHUK OT ero BepLUnH. Hangute aTo paccToaHue.

19.12. PaccTtosiHue oT Toukn A [0 yrioB KBaapara paBHo a. Ecnv ctopoHa kBagpaTa paBHa
b, HanguTe paccTosHne oT Toukn A [0 NNOCKOCTM KBaapara.

19.13. Hangute reomeTpmyeckoe MecTO OCHOBAHMUW HAKMOHHbIX AAHHOW ANWUHbI,
NPoBeaEHHbIX U3 JAaHHOW TOYKM K NITOCKOCTM.

19.14. 13 faHHOM TOYKM K MNOCKOCTW NPOBEAEHbI ABE HaKNoHHble anuHon 10 cm n 17 cm.
PasHuua B npoekunmn aTnx NnuHUin coctaeBngaeT 9 cm. Hangute npoekummn HaknoHHbIX.

19.15. OT TOYKM K NIOCKOCTWN NpOBEeAEHA HaKNOHHas. Hanante onvHy HaKIOHHOW, eCrn:
a) O[Ha 13 HUX AJIMHHEEe ApYron Ha 26 cm, a NPOoeKLMn CTOPOH paBHbl 12 cm 1 40 cm;
0) ONMHBbI CTOPOH OTHOCATCA Kak 1:2, a X Npoekunn paeHbl 1 cm n 7 cm.

19.16. K Touke A, nexallein Ha paccTosiHAM d OT MIOCKOCTU O, MPOBOAATCA NpsiMble AB
n AC, obpasytoume ¢ nnockocTbio yron 30°. Nx Nnpoekummn Ha NnockocTb g ob6pasytoT
yron 120°. Haigute anuHy otpeska BC.

19.17. Ecnu ogvH 13 KateToB NPSAMOYrofibHOro U paBHOGEAPEHHOro TpeyronibHUKa
NPUHAONEXUT NSIOCKOCTU, a Apyron obpasyeT ¢ Her yron 45°, nokaxuTe, YTO rMnoTeHys3a
obpasyeT ¢ atou nnockocTbto yron 30°.

19.18. OTpe3ok MA npoBenéH nepneHOUKYNApHO nnockocTn TpeyronbHuka ABC.
~« MBC =45°. ~ACB =90°. MA = AC. Hangute ~ AMB (puc. 16).

EE———— SR
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19.19. HaknoHHasa a obpasyeT ¢ NIOCKOCTbIO Yron
45°, a npamasa b nnockoctn obpasyeT yron 45°
C NnpoeKkumen HakroHHoWn. [JokaxuTe, 4YTO yron
mexay npsAMbiMu a u b paseH 60°.

19.20. Toyka P HaxoguTcsl Ha pacCTostHUU a OT
kaxgoro koHua ksagpata ABCD, paBHoOro
ONWHe ero CTOPoH. HanguTte yron mexay nno-
CKOCTbIO KBaapaTa v otpeskom AP.

19.21. Bce CTOPOHbI TpeyronbHOW NupamMuibl pas-
Hbl Apyr apyry. Hangute yron mexay pebpom
nmpamMmmabl 1 €€ NPOTUBOMOSOXHON CTOPOHOMN.

19.22. Pasmepbl NpAMOYrofibHOro napannersne-
nunena pasHbl a, b u ¢. Hangute paccrosHue
Mexay AnaroHanbto napannenenvneia n gua-
roHansiMn ero KaTeTos.

19.23. laHo,4yt0 4B L o, CD L a,AB=CD (puc.
17). Onpegenute TUN npsimoyronbHuka ABCD.

19.24. [laH ky6 ABCDAIB,D,C,. [lokaxuTe, 4To
AD 1 DCC,.

19.25. /3 To4kn S K NNOCKOCTU NpoBeaeHbl nep-
neHaukynsipHble otpeskn SO, SA N HaKNOHHbIN
oTpe3ok SB. Ecnu SA = 20 cm, AO = 16 cm,
OB =5 cm, Hangute anuHy SB.

19.26. Toyka S He NeXMT B MIIOCKOCTM NPSIMOYTOSb-
Huka ABCD v paBHoyganeHa oT ero BepLUVH.
Ecnu pacctosiHue oT ToYkM S OO0 NIOCKOCTU
ABC paBHo 24 cm, AB =12 cm, BC = 16 cm,
HalguTe pacCcTosHUS OT ToukM S 4O BepLUMH
NPAMOYrofibHUKA.

19.27. I3 TOYKM Ha NIIOCKOCTb NPAMOYrofbHO-
ro TpeyrosibHuka ¢ katetamu 15 cm n 20 cm
npoBefEH NepneHAUKyNnap AnvHon 16 cm.
OcHoBaHue nepneHauKynspa nexuT Ha npsa-
MOYrofibHOM KOHUe TpeyrosnibHuka. Hangute
paccTosiHMe OT 3TOW TOYKU A0 rMMNOTEHY3bl.

19.28. 13 TOo4YKMN A K NNOCKOCTM OL NPOBEeAEHbI Ha-
knoHHble AB n AC, o6pasytoLime ¢ NNocKOCTbIo
yron 60°. Ecnu BC = AC = 6, HaniauTe AB.

19.29. CD nepneHgukynsipHa nnockoctu 3 (puc.
18), npoBeaeHbl HaknoHHble AD u BD. BC =6,
AD =10, AC = 8. Hawnaute yron DBC.

19.30. Ha pucyHke 19 nsobpaxE&H npsmMoyronb-
HUK ABCD. MC nepneHaukynsipHa nnockocTu

npsimoyronbHuka. Yron BAM = 64°. Hangute
= AMB.

FTEOMETPUSA 10
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NEPNEHONKYNAPHOCTb NNIOCKOCTEMN
B MPOCTPAHCTBE

PN
Bl ZaN

leomeTpuyeckas gurypa, coctodwas n3 AByX
NOSIYNnOCKOCTEN N OrpaHnyYmBaloLLen nx ooden
NpPsIMOW, HasblBaeTcsa 08yepaHHbIM yeriom (puc. 1).
MonynnockoCcTM — 3TO rpaHu ABYrpaHHOro yrna,
a npsimasi, orpaHn4yMBaroLLas nx, HasblBaeTcs pebpom
AByrpaHHoro yrna. O6osHavenus: o, B unu CABD
(puc. 1).

MpeactaBneHne O ABYrpaHHbIX yrrnax gatoT
cnegylowme okpyxarowme npegMeTbl (puc. 2): KHura,
HOYTOYK, OTKpbITasi ABEPb, Kpbllla 30aHus.

N3 npousBonbHOM ToYkM pebpa ABYrpaHHOro yrna npoBoAuM fy4du, nexaiime Ha
€ro rpaHsix 1 nepneHavkynsipHblie aToMy pebpy. Yron, o6pasoBaHHbIA STUMKU Ny4amu,
HasblBaeTCcs JIUHElUHbIM y2ri0M ABYrpaHHoro yrna (puc. 3).

40°

===p -
=

o a4

3 onpegeneHns BUOHO, YTO NMMHENHbLIN Yron ABYrpaHHOro yria onpeaensercs TOYKOW,
BblIbpaHHOW Ha pebpe, n ux 6eckoHe4yHo mMHoro. OgHako BenuyuHa fAMHENHOro yrna

ABYIPaHHOro yrna He 3aBUCUT OT
mMexay cobon.

TOYKM, BbIOpaHHOW Ha pebpe, TO eCTb BCE OHM PaBHbI

Pasmep gByrpaHHOro yrrna onpegensieTcs pasMepom ero NMHeWHoro yrna. Tak xe
KaK 1 IMHelHbIE Yribl ObIBAOT OCTPLIMU, MPSMbIMU U TYNbIMW, ABYIPaHHbIE YIIbl AENATCS
Ha OCTpble, NPsIMbIE U TYrMble COOTBETCTBEHHO. Ha puc. 4 noka3aHbl pas3nmyHble AByrpaHHble

yrnbi.

S
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[1Be nepecekatoLmecs NAOCKOCTM AensT BCE NpoCTpaH-
CTBO Ha YeTbipe [ABYrpaHHbIX yrma ¢ obwmm pebpom (puc. @
5). Ecnu ogvH 13 aTnx ABYrpaHHbIX YrroB paBeH o, TO BENu-
YMHA OOHOrO U3 HMUX TakXke paBHa OL.. 3HaYeHne ABYX APYrnx
paBHO 180° — q..
Cpean aTux ABYrpaHHbIX YrnoB €CTb U OAWH, MEHbLUWI
90°. BenuynHa atoro yrna npuHUMaeTcs 3a Y2071 Mexoy \/
rnepecekarowuUMUCs nrIoCKOCMsMU.
Ecnv oguH 13 AByrpaHHbIX YrrioB NpsiMou, T.e. paseH 90°, o
TO OCTarbHble TpY TaKxe npsimble (puc. 6).
lMnockocTu, nepecekarLwmecs noa NPAMbIM YriioM, Ha-
3bIBAOTCA MeprneHOUKYISPHbIMU MI0CKOCMSMU. /
MprMepbl OKpyKatoLWmMX NepneHamKynapHbIX M0CKOCTEN @
BKIKOYAIOT NOS M CTEHbI KOMHATbI, CTEHbI KOMHATbI C 00LLUM
pebpowm, pébpa kybuka Pybuka c obwmum pebpom, a Takke / --F-5

-
-
-
o =

YPOBEHb 3eMMn, CTEHbI ZI0OMA 1 NpUNerarLme CTeHbl MHOMO-
KBapTMPHOro goma (puc. 7).

MepneHauKynspHOCTL MIIOCKOCTEN oL U 3 3anuceiBaeTcs
kak o0 L B ¢ ucnonb3oBaHnem cMmBONa «L», Kak B NPsiMbIX
NVHUSAX.

l—l

Tenepb NOroBOpMM O CBOMCTBAX NeprneHOUKYNApHbIX
nnockocten. CrnegyloLas Teopema HasblBaeTCcs TeopemMon
neprneHOUKyspHocmu rrockocmed.

Teopema 4.13. Ecnu odHa u3 niockocmel
npoxodum 4Yyepe3s npPsiMyro, NeprneHOUKYISIPHYH
dpyaoli, mo makue Nn/0CKOCMu 83auMHO MepPIreH-
OUKYJISIPHBbI. Z

Hokazamenscmeo. NycTb 3agaHbl MNNOCKOCTN OL U
B3, Npryém Yepes NOCKOCTb O MPOXOAUT Npsimast d, nep-
neHavkynsipHasi nnockoctu 3 (puc. 8). Myctb A — Touka
nepeceyeHuns NpPsiIMon a ¢ NNOCKOCTLIO 3. [lokaxeMm, 4To
o L B.

MnockocTu a u 3 nepecekatoTcs no npsimoii AB. Torga
AB 1 a, Tak kak no ycroeuto 3 L a. Mpoeeaém npsimyto AC, nexaluyto B Nnockoctu 3 u
nepneHavKynapHyto npsiMon AB. Mony4yerHbii TpeyronbHuk DAC npeactasnsieT cobon
NUHENHbIN yron AsyrpaHHoro yrna. Mo ycrnosuio a L B. Toraa yron DAC siBnsieTcs npsMbIM
yrnom. CnepoBatensHo, o L 3.

N3 aTon Teopembl criegyeT crieqylollee yTBepXaeHue.

10
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YmeepxodeHue. Ecnu nnockocmb
nepneHOUKysipHa JIUHUU nepeceYyeHuss dsyx
nsockocmel, mo oHa nepreHOUKYsipHa u Kaxdou
u3 amux nnockocmedl (puc. 9).

O6paTHoe yTBepxaeHue Teopembl 4.11 Takxke
cnpaseanueso. Mbl npuBoaum ero 6e3 gokasa-
TEenbCTBa.

% Teopema 4.14. Ecnu u3 mo4ku 08Holi u3 deyx

nepneHAUKysPHbIX NI0CKOCMel npogecmu
neprneHOUKYSIPHYIO NMPsIMYIO K Opy20U, mo ama
npsiMas siexum e nepeou njaocKkocmu.

YmeepxdeHue. Ecniu dee neprnieHOUKynsipHbIe
njgockocmu neprneHOUKYNsIiPHbI mpembelu
MJI0CKOCMu, mo JIUHUSI UX rnepeceYyeHusi makxe
nepneHOuUKynsipHa amou niockocmu (puc. 10).

lMpumep 1. Ecnu Touka M aBnsieTcs cepeanHom
ocHoBaHus npaeunbHoi nupamuabl QABC (puc. 11),
nokaxute, 4to nnockocts QCM nepneHaukynspHa
NNOCKOCTN ocHoBaHusa nupamuabl ABC.

NokasaTenbcTBO. [ockonbky AB sBNAeTcs OCHO-
BaHWEM PaBHOCTOPOHHUX TpeyronbHukoB AQOB u
ACB , MeanaHbl 3TUX TPEYrornbHUKOB TaKKe NepreH-
ankynsipHel OM n CM. B 10 xe BpeMsi ceveHve AB
Takke nepnenaukynspHo nnockoctn QCM. Torpa,
cornacHo Teopeme 4.12, nnockoctb ABC nepnekx-
ankynsipHa nnockoctn QCM.

lMpumep 2. Mnockuin yron AQB npw BepLlnHe
npaeunbHon nupamuabl OABC paseH a. Hangute

ero AByrpaHHbIn yron Ha 6okoBom pebpe (puc. 12).

PeweHune. MNyctb N — cepeanHa pebpa AC,
a AK — nepneHaukynsip, NpoBeaéHHbIN U3 A Ha
pebpo BO.

N3 paBeHcTBa TpeyronbHukos ABQ n CBQ
cnegyert, uto CK 1| BQ. CneposatenbHo, yron
AKC siBnsieTcs NUHENHbIM YrioM ABYrpaHHOro
yrna BQ. V13 npsiMmoyronbHbIX TpeyronbHukoB AKQ
n ANQ Haxognm, 4to AK = sin o,, AN = AQ sin % :

A 13 NPAMOYTonbHbIX TpeyronbHukoB AKN:

sin (AAKC ) _ AN _ 1
2 AK 2-cos(%) '
. — . 1
Otciopa: =~ AKC =2 arcsin Seos (%)

10



? BOHpOCbI n ynpaxHeHusa no teme

1. Umo makoe d8yzpaHHbIl y2051?

2. Kakol yeon Ha3blgarom «yarioM MexX0y r710CKOCMsaMU» ?

3. Kak Ha3blearomcs nepecekarouyuecs rnood rpsMbiM yari0M rniockocmu?
4. Hazosume npu3sHaku rneprneHOUKynspHocmu riockocmed.

5. Hazoeume u obbsicHume ceolicmea rneprneHOUKYSpPHbIX rriockocmed.

lNMpakTuyeckune ynpaxHeHus

20.1. B Tabnuue cogepxmtcsa ocHoBHas nHpopmauunsa 20-1 Tembl. BHMMaTensHo nsydnte
€€ 1 oObsCHUTE.

MepneHAUKYNAPHOCTbL NJIOCKOCTEN

Yron mexay MepneHAUKYNApPHOCTb CBounctBa
NNOCKOCTAMMU nrnockocreun nepneHAnKYnspHoOCTU
nnockocreun

s °/ A
</ / o/

Ecrm AB 1 MNwu Ecrimn £« ABC = 90°, Ecrmacavalp,
CB 1 MN, 10 oW B nepneHOUKynsipHbI. TO O L .
~ABC — yron nnockocTen
aunp.

20.2. Onpegenute nepneHAnKynNspHbIe CTOPOHbI U YKaXuTe @
NpsiMble ABYrPaHHbIE YIIbl: @) MPSIMOYrofibHOro napanne- U, i 7,
nenuneaa; 6) npsmon npusmel ABCDA B,C D, i

20.3. Asnatotca nu: a) yron T',ST; 6) yron T',SVT — peyrpah-
HbiMU yrnamu B ky6e STUVS, T, UV, (puc. 13)? Hainpute S
3HaveHue asyrpanHoro yrma V', UTS. - S

20.4. [1ea AByrpaHHbIX yrna MmerT ogHy OOLLyl rpaHb, a -
ocTarbHble rpaHn BMecTe 06pasytoT NNockocTb. [lokaxuTe,
4YTO CymMMa 3TuX ABYX yrnoB paBHa 180°.

20.5. CtopoHa YZ TpeyronbHuka XYZ nexut B nnockoctu 3.
C ero koHua X onyckatotcs BbicoTbl X4 n XP nepneHau-
KynsipHo nnockoctu 3 (puc. 14). LokaxuTte, yTo yron XAP
SIBNSIETCS NMMHENHbIM Yriom AByrpaHHoro yrna XYZP.

20.6. Pe6po CD TtpeyronbHon nupamuabl ABCD nepnen-
avikynapHo nnockoctv ABC. Ecrm AB = BC =AC =6 n
BD = 37, naitaute gsyrpanHble yrnsl DACB, DABC,
BDCA.

L
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20.7. [JokaxuTe, 4TO AnaroHanbHble ceveHna AA C C
w BB ,D D npasunbHOro napannenenmnep,a
ABCDA b C,D, B3anmMHO NepneHamKynsapHbl.

20.8. /3 TOL{KVI ]l" NMPOXOANT HAKMOHHAs B MIIOCKOCTN
(puc. 15). Ha kakom 13 puCcyHKOB nNpaBusibHO onpeae-
NEH yron oL Mexay nyioCKOCTbIO U HAKMOHOM?

20.9. Ecnu TpeyronbHas nupamuaa ABCD vmeeT npsiMble
yrnbl DAB, DAC, ACB, AC = CB =5 vn DB = 515,
HanguTe asyrpaHHbin yron ABCD.

20.10. [Jokaxxute, 4YTO MJSIOCKOCTb JIMHEMHOrO yrna
ABYrpaHHOro yrrna nepneHavkynspHa B KaXKgom ero
CeYEeHUMN.

20.11. [IBe TO4KM, nexalwime Ha OOHOW TMMNOTeHy3e
ABYCTOPOHHEro yrna, yganeHbl oT ero pebpa Ha
51 cm n 34 cm cooTBeTCTBEHHO. Ecnu n3BecTHo,

4YTO NepBas U3 3TUX TOYEK NEXUT Ha PacCTOAHUU
15 cm OT Opyron TOYKW, HaWguTe paccTosiHue oT
3TOW CTOPOHbI 10 BTOPOM TOYKN.

20.12. MpsimoyronbHbii TpeyronbHuk ABC (£C = 90°) n
kBagpaTHas nnockocTb A CPR B3aMHO nepneHamky-
nspHbl (puc. 16). CTopoHa kBagpaTa 6 cm, runoTeHysa
TpeyronbHuka 10 cm. Hangute anuny yyactka BP.

20.13. OTpesok MK nepnenHanKynsipeH niockocTn nps-
moyronbHoro TpeyronbHuka ABC (£ C =90°) (puc. 17).
Ecrm KN/l AC, AK = KB, AC =12 cm, MK =8 cm,
HanauTe onuHy otpeska MN.

20.14. T1NoCKoCTU paBHOCTOPOHHMX TpeyronbHukoB ABC
n ADC nepneHaukynsipHbl (puc. 18). AC — obwas
npsimas. BK — meavana tpeyronbHuka ABC. Ecnn
BK =8 cm, DK =15 cm, Hangute gnuHy otpeska BD.

20.15. Yepes CTOpOHY OCHOBaHWUA NMpaBuiibHOM NPAMO-
yronbHon nupamuabl 6bina nposegeHa nepneHan-
KynsipHasa nioCKOCTb K NPOTMBOMOMOXHOW CTOPOHE.
CtopoHa ocHoBaHus a = 30 cm, BbICOTa NupamMmapl
h = 20 cm. OnpenenuTe nnowaab Nony4eHHoro ce-
YyeHus.
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Mpu nopnepxke GeoGebra

Onpep,eneHMe pacCcTosAHUA OT TOYKMN A0 NINMOCKOCTU C NOMOLbIO 3D KanbKyndTopa.

MpaBunbHaga LwWecTuyronbHas npuama, Bce pébpa koTopor paBHbl 1, onyuweHa
nepneHamkynsapHo nnockoctn CC E, ¢ BeplumHbl A. Haignte pacctosiHue OT BEpPLUMHbI
A Npu3mMbl 40 3TON NIOCKOCTM.

BbinonHeHue:
* OTkpounTe HoBoe okHO B GeoGebra.

* Mepekntounte nutepdenc GeoGebra B pexum «Hactpontb» — «3D-rpadumkay.
dTanbl onpeaeneHus pacCTOAHUA:

1 Beop Cosznaétcs Touka 4=(0,0,0).
2 Beog Cosnaétcs Touka B=(1,0,0).
MpaBunbHLIN O6pasyeTcsi NpaBUIbHbIN LLECTUYTONBHMK CO
3 D MHOrOyrosnbHUK CTOpOHON 1.
Mpuama MocTpoeHa npaBuibHas LECTUYrofibHas
4 g npuama c pedbpom, paBHbIM 1.
5 m MepenmeHoBaTL COOTBETCTBYHOLLME TOYKN NEPEUMEHOBLIBAIOTCS

KaKA], B], C], D], E], F] COOTBETCTBEHHO.

MnockocTb Yepes
3 ToukM

CospaéTtca nnockoctsb CC ]E P

MepneHankynsap-
Hasa npAmas

Ot BepwuHbl 4 npuamel CC E Ha NnockocTb
ornyckaeTcs neprneHanKynapHas npusma.

MepeceyeHune

Onpepnensetca Touka G — ToYka nepecevyeHns
Toukm A v nnockoctn CC 1E -

NI

PaccTtosiHue unum
ANHa

PaccTosiHue mMexay BepLumHon A
npuambl 1 Toukon G onpenensetcsa: AG = 1,5.

Tiain MNpaesa Bup Facrpofss Mactpymenms O Crpases
[B] M D 4 @ L N e >

= [Now o cEvokren< | ™ Monomie A0

=[-i¥ K+
®Aa=[0,¢0)
®B=(i,00

AC~ ")~ -

®i=1

. MeDROYIarbrMET
®A=D,01]
Bam2E e

o

pr-0.3TE- 1.5y =

@ ux=pomes __—— A B

®c=(0.7513,0) ©
pACCTORMWBAT =

® TewctAG = “AG: °N

@ m=1
.l-u:, T..gr:. [T ~
' (a9
o
3a.qa|-m9| AnAa CaMOCTOATEeJIbHOIro BbiNnoJiIHEHUA a8
. =
1. HaVIﬂ,VITe LI,J'II/IHy nepneH,u,leynﬂpa oT BepI.IJVIHbI A K MJTOCKOCTU CCID[ I'IpaBI/IJ'IbHOI/I @)
UJeCTmyFOﬂbHOVI NpuU3mMbl, BCE CTOPOHDbI KOTOpOIZ PaBHbI 1. e}
—

2. Hangnte anvHy nepnexamkynapa k nnockoctm AB,C, u3 koHua 4, npsimMoyronsHom

TpeyronbHOM NPU3Mbl, BCE CTOPOHbI KOTOPOW paBHbI 1.

e
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OPTOIOHAJbHAA NPOEKLUUA B MPOCTPAHCTBE
U EE UCTNOJIb3OBAHUE B TEXHUKE

@ |_| O C/N10BaM BeIn-

KOO UTaNbsIHCKOrO
y4éHoro lanuneo anu-
Nest, «reoMeTpust — MOLL-
HENWWN UHCTPYMEHT A5
OTTAYMBAHUSA HalMX
YMCTBEHHbIX CNOCOOHO-
cTew, AatoWMN HaM BO3-
MOXHOCTb MPaBMAbHO
MbICIUTb 1 PACCyXAaTb»

Ecnu HanpasneHve npoeuunpoBaHvs [ nepneHau-
KYNsipHO NSIOCKOCTU NPOELMpPOBaHMs O, Takoe naparn-
nenbHoe NpoeuupoBaHue HasblBaETCs 0pMO20Haslb-
HbIM 1POeUUpPOBaHUEM.

Ha puc. 1 nokasaHa opToroHasnibHasi NPOEKLMS TOYKN
A Ha NnocKocTb — TO4Ka Al, roe [ L o.

dopwma, cosgaHHast OpToroHanbHOW NPOeKUMEN, Ha-
3blBAETCSA OPMOo20HasIbHOU rpoeKyuel Ui KOPOTKON
rnpoexkyuel gaHHOW OopMbl.

Ha puc. 2 nokasaHbl OpTOroHasibHble NpoeKunmn
pasnnYHbIX MPOCTPAHCTBEHHbIX OPM Ha MII0CKOCTb CL.

[MockonbKy OpTOroHanbHasi NPoekunsa ABnseTcs
YaCTHbIM CrnydYaem napannenbHOW NpoeKkuuun, Bce
CBOMCTBa NapanfenibHON NPOoeKunn cnpasensivebl U
ANS1 OPTOroHanbHON NPOEKLMMN.

B opToroHansHOM npoekunu:

a) ToYKa K TOYKe, OTPe3OK K OTpesKy, npsmas K
NnpPsIMoMn;

0) NpoeKkLmMmM napannenbHbIX NPAMbIX NapannesbHbl
Unu coBnagatorT;

B) MPOEKUUS NMUHENHbIX OTPE3KOB puryp Takxe
COCTOSAT U3 OTPE3KOB;

r) NpoeKuuns napannenbHbIX y4acTKoB ourypbl Tak-
K€ COCTOUT 13 napansnesrbHbIX Y4acTKOB;

[) OTHOLUEHWe ANNH Y4acTKOB, Nexallmx Ha O4HOMU
NPAMOKN UM NapannenbHbIX NPSMbIX, PaBHO OTHOLLe-
HWUIO AJTMH NX NPOEKLNIA, COOTHOLLIEHME AINH Y4aCTKOB
coxpaHsieTcs.

PasymeeTtcs, aTn cBoncTBa cnpaBeasiMBbl AN He
napannenbHbIX OTPE3KOB M NPAMbIX JIMHWIA, HE Naparn-
nenbHbIX HanpaBeHUIO MPOEKLMN.
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Hwxe Mbl gokaxkem BaXHOE CBOWCTBO, MPUMEHU-
MOE€ TOSNbKO K OPTOroHanbHOM NPOEKLMUN.

% Teopema 4.15. FpaHb opmo2oHasibHOU NpPoeKyuu

MHO20y20JIbHUKa Ha NJ10CKOCMb pasHa rpou3ee-
OeHUI KOCUHYcCca yas1a Mexoy 2paHb MHO20Y20/1bHU-
Ka u e20 rnJIoCcKocmbHo Ha NM1I0CKOCMb rnpoeKyuu.

Hokazamenbcmeo. CHayana pacCMOTPUM CBOWCTBO
TPEeYrornbHMKa 1 ero NPOEKLMI0 Ha MITOCKOCTb, MPOXOASLLYO
Yyepes 0gHY U3 ero CTOpoH. [lonycTum, YTo NpoeKunen Tpe-
yronbHuka ABC Ha NmnockocTb O SIBMSIETCS TPeyrobHNK
AB C (puc. 3).

Bbluntaem Beicoty BK tpeyronbHuka ABC. o Teopeme
O TPéxX nepneHankynapax ceveHve B K ABnseTcs BbiCOTON
TpeyronbHuka KBB,.

Yron BKB, — 9To yron ¢ mMexgy niockocTbio Tpe-
yrofibHYIKa 1 MII0CKOCTbI0 NpoekLmn. B TpeyronbHuke BKB .

B 3TOM Ccriyyae S, . = ZL AC.KB,
SAAB,C=ZLAC'KB]=2LAC'KB- cosq)=SAABC'coscp.
Kak pesynetar, umeem S, . =S, .- cOSO.

2. Teopema BepHa v TOrga, Korga BMecTo NiI0CKOCTU O
6epéTtcs apyras nnockocTb [3, napannensHas o (puc.4).
OTO [OKa3bIBAETCA C MOMOLLbIO CBOMCTBA NapannenbHom
NPOEKLMN.

3. Tenepb nepengém k obLemMy MHOrOYronbHUKY
(puc.5). B aTom cnyyae Teopema gokasaHa NyTém gerneHus
MHOrOYrofibHMKa Ha TPeYronbHUKK NO AnaroHansim, Bbllle
MoKasaH YacTHbIV cryyan.

OTK NpoekuMn TaKxe HasblBalOT 8epmuKasibHbIMU,
20pU30HMasnbHbIMU N hpOHManbHbIMU MPOEKUUSMU, B
3aBUCMMOCTM OT TOrO, B KaKOM HanpasBfeHunm OHWU Npo-
eLmpyoTCs.

OpToroHanbHas NPOEKUMss NCNONb3yeTca AN Npoek-
TUPOBAHNS PasnNUYHbIX AeTanen B TEXHUYECKOM YepTexe.
UepTexu pasnnyHblx eTanen MalinH co3aaroTca OpToro-
HarbHbIM NPOELMPOBaHNEM Ha OHY, ABE U TPU B3aMMHO
nepneHaVKynsipHble NIOCKOCTU MPOEKUUN.

lNMpumep. OpToroHanbHas NpPoekuus TpeyronbHuUKa
ABC coctonT us TpeyronbHuka ACB, co cTopoHamu
13 cm, 14 cm v 15 cm (puc. 3). NnockocTb TpeyronbHuKa
obpasyeT c nnockocTblo npoekumn yron 60°. Hangurte
cTopoHy TpeyronbHuka ABC.

PeweHune. MN3BecTHO, 4TO, cornacHo Teopeme 4.15,
NOBEPXHOCTb TPEYrofibHOM NPOEKLUNN HaxoguTcsa no gop-
Myne S, ,, <= S, e COSO.

3aecb (@ — yron Mexay nrocKOCTbio TPeyroribHuKa u
NAOCKOCTbIO NPOEKLMN.
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Bbluncnum nnowage TpeyronbHuka ACB, no dopmyne
lepoHa:

_ a+b+c _ 13+14+15 _
2 2
Suisc =NP(P-a)p-b)p-c)=
= 21 (21-13)- (21— 14)- (21— 15)= 84
S Ssapc _ 84 1

AAB,C = =84:—=168
cos®  cos60° 2

OTBeT: 168 cm?.

P 21

? Bonpochbl 1 ynpaxHeHUs No Teme
a

1. UYmo makoe opmozoHaribHasi npoexkyus?
2. [Nepe4ucriume ceolicmea opmo20oHaribHoOU rpoeKuuU.

3. Kak Halimu rnosepxHocmb 0pMOo20HabHOU MPoeKyuU
MHO20y207bHUKa Ha M10CKOCMb ?

4. Kak opmoeoHasibHas rnpoeKkyusi ucrosib3yemcs
8 mexHuKe?

npaKTVI‘-IeCKVIe ynpaxHeHus

21.1. B Tabnuue cogepXmntcsa ocHoBHas Hpopmaums 21-n Tembl. BHUMaTENBHO U3yynTe
eé n obbAcHUTE.

OpToroHanbHas NpoeKuus MpaHb MHOroyronbHoOW NpoeKuun
B MPOCTPaHCTBe
B
4
c
z, S, =8 cosp
4, C,

B opTorOHOéanon npoekuun: [ L o.
[ — HanpaBneHve npoekuny; S — nnowaab MHOroyronbHWKa;

Ol — MINOCKOCTb MPOoeKUnn. SJ — nnowagb MHOroyrornbHOM
OPTOroHasnbHOM NPOEKLUWK;

(p — yron mMexgy MHOroyroflsHMKOM "
NSIOCKOCTAMU NPOEKLNN.

21.2. MoXeT nu opToroHanbHas Npoekuus Tpaneuumn bbiTb
a) kBagpaTtom; ©6) OoTpe3koM; B) NPSAMOYrOfIbHUKOM,;
r) napannenorpammMmom; a) Tpaneunen?

21.3. HasoBute reometpuyeckme ourypbl, OpToroHasibHOM
NpoeKunen KOTopbiX ABMSETCA NpPaBUITbHbIN YETbIPEX-
YrONbHWUK COrNacHO PUCYHKY 7.

e
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21.4. Otpesok A B] SABNSAETCA OPTOroHasrlbHOW MPoeKuu- @
en oTpeska /{B Ha nnockoctb a (puc. 8). Hangute
ANVHY oTpeska BICI npu ycrnosum, 4to AB = 20 cm,
AC =10 cm, A]BI =12 cm.

21.5. OpToroHanbHas npoekuusa otpeska AB anuHon 5 cm
Ha MNockocTb ® cocTtout u3 otpeska AC anuHon 3 cm
(puc. 9). Hangnte KocuHyC yrra OTKIIOHEHUSI CeYeHUus
AB oT nnockoctn ®.

21.6. [laH npaBunbHbIN TPEYrofibHUK CO CTOPOHOW a. Han-
AnTe NOBEPXHOCTb €ro OPTOroHasIbHOM NPOEKUUN Ha
NNOCKOCTb, cocTasnsatowyto yron: a) 30°; 6) 45°; B) 60°
C MIOCKOCTbIO TPeYrorbHUKa.

21.7. PaBHocTopoHHue TpeyronbHukn ABC v ABD c o6ueii
cTopoHoi AB nexat B pasHbiX NMOCKOCTAX.

HanguTte cTOpoHy OpTOroHanbHOW NPOEKUUN Tpeyronb-
Huka ABC Ha TpeyronbHuk ABD, ecnu a) AB = 24 cm,
AC=13cm, AD =27 cm, CD =35 cm; 6) AB = 32 cm,
AC =65 cm, AD = 20 cm, CD = 63 cm. Hahgute
Takke CTOPOHY OPTOroHasbHOM NPOeKLUM TpeyrorbHUKa
ABD Ha TtpeyronbHuk ABC.

21.8. Ecnv pacctosiHue ot npsimoint AB go toukn C (puc. 10)
BOBOe Gonblue paccTosiHus oT Toukn C Oo nnockocTu
ABD, nangute yron mexay nnockoctamu ABC v ABD.

21.9. Mnowapab TpeyronbHuka ABC paBHa 18 cm? (puc. 11).
KC 1L ABC. Hangute ctopoHy TpeyronbHuka ABK, ecnu
yron mexay nnockoctamu tpeyronbHukos ABK n ABC
paBeH a) 30°; 6) 45°; B) 60°.

21.10. Yron mexagy nnockoctamu TpeyronbHukos ABC n
ABD paBeH 60°. Ecnu AB = 4, Hanigute gnuny CD.

21.11. MNnowaab npaMoyrosnibHUKa pasHa 72. Ero optoro-
HanbHas NPoeKunsa Ha NNOCKOCTU — kBagpar. MnockocTb
NPSIMOYTOSIbHUKA COCTaBMSAET C MMIOCKOCTLIO MPOeKUmn
yron B 60°. Hangute nepumeTp kBagpara.

21.12. OpTOoroHanbHasa NpoeKunsa TpeyrorbHuKa nnoLagsbto
48 cm? nOCTpOeHa M3 TPEeyroribHMKa CO CTOPOHaMM
14 cm, 16 cm v 6 cm. Belancnute yron mexagy nnocko-
CTbHO 3TOrO TPEYroribHUKa 1 ero Npoekunen.

21.13. OpTOoroHanbHasa NpoeKLUunsa TpeyrorbHUKa nnoLagsbto
12 ¢cm? nocTpoeHa M3 TpeyronbHMKa co CTopoHamn 13 @
cm, 14 cm v 15 cm. Belumcnute yron mexagy nnockoCTbio
3TOro TpeyronbHUKa 1 ero NpoeKkuUmnen.

21.14. OpToroHanbHasa npoekumna paBHOCTOPOHHEro Tpe-
yrornibHMKa C OCHOBaHueM 8 cm n CTOpoHon 12 cm co-
CTOUT U3 TPEYroSibHUKa Co CTopoHamun 8 cm, 6 cm n 6 cm.
Hangute yron mexay nioCcKOCTbH 9TOro TpeyrofibHUKa
N ero npoekumnen.

e
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NMPAKTUYECKUE YNPAXHEHUA
HA NMOBTOPEHUE IN1ABbI

22.1. Kakon 13 nony4eHHbIX BbIBOLOB HEBEPHbIN?

A) Ecnv aBe npsimble, nexatume B 04HOW NSTIOCKOCTU, NapasinerbHbl
ABYM NPSAMbIM, fexalwumMm B 04HOM NIOCKOCTU, TO 3TU MIIOCKOCTH
napannenbHbl.

B) Ecnun gBe npsmMble napanfienbHbl NPAMOR, TO OHW B3aUMHO na-
pannenbHbl.

B) Ecnu npsimas, nexatuas Ha nnocKOCTH, NepneHanKynspHa npo-
€eKLMN HaKNOHHOW, TO OHa NepneHAnKynapHa n camomn NpsaMon.

N Ecnu npsimasi nepnenavkynsipHa ABYM rnepecekaroLmMmMest npsi-
MbIM, feXallMM B NIOCKOCTU, TO 3Ta NpsiMas Takke neprneHanKy-
NsipHa NOCKOCTHU.

1) HaknoHHasa n eé npoekumst Ha NIIoCKOCTb HA HAUMEHbLUNI U3
BHELLHMX YITIOB N NNIOCKOCTEN Ha3blBAOTCA 8HEWHUMU yariaMmu.

22.2. Kakoe 13 cnegyowmnx yTBepXaeHnin HeBepHo?

A) Ecnu oBe npsiMble B MPOCTPaHCTBE NapannenbHbl TPETbEN npsi-
MOW, TO OHW NaparnsenbHbl ApYr APYrY.

B) MNMpsimas, npoBegéHHasa nepneHaukynsapHO OT OCHOBaHMSA Mio-
CKOCTW K €€ NpoeKuunn, Takke nepnengnkynsipHa caMmom NioCcKOCTW.

B) Yepes Tpu TOYKM NPOCTpaHCTBA MOXET MPOWTU TONMbKO OAHa
MNOCKOCTb.

M) CooTHOLWIEHME OTPE3KOB MPSIMON UM NapannenbHbIX NPsiMbIX
HEe MeHsieTcs Npu napannenbHon npoekuun (npoeumpyemble
OTPEe3KN He NapaninenbHbl HanpaBneHUo NPOeKLnn).

[) Ecnu npamas, nexaiiasa BHe NMOCKOCTW, napannernbHa nps-
MOW B 9TOM MMOCKOCTH, TO 3Ta NpsiMasi M NNIOCKOCTb NapanenbHbl
Apyr apyry.

22.3. /13 BepwnHbl BM npaBunbHOro 4eTbipéxyrosibHMKa OmnyLleH
oTpe3ok BM, nepneHAnKynapHbIA NIOCKOCTU. [JokaxuTe, 4To
a) npsimast AD nepneHanKynsipHa niockocTh, Ha KOTOPOW nexar
npsimble AB n BM; 6) npsmaa CD nepneHOuKynsipHa niocKocTy,
Ha koTopo nexat npsimele BC v BM.

22.4. N3 Touek A n© B npoBeaeHbl NpAMble, NepneHanKynspHble
MINoCKOCTU oL 1 NepecekatoLLme eé B Todkax C u D cooTBETCTBEHHO.
Ecnm AC =3 m, BD=2m, CD =24 m v npamasa AB He nepe-
ceKaeT NMNockoCTb O, HanauTe paccTossHue Mexay Todkamm A n B.

22.5. Hangute onuHy gunaroHanu npsiMoyronibHOro napannenenunega
no Tpém ero namepenusam: a) 1, 2, 2;6) 2, 3,6; 8) 6, 6, 7.

22.6. Pebpo kyba paBHO a. Hamgunte paccTosiHne OT OAHOr0 KOHLa
Kyba oo gmaroHanm, COeanHSALEN ABa OPYINX €ro KoHLa.

22.7. CTOpOHbl OCHOBaHUSA MPSAMOYroNbHOro napannenenunena

paBHbl 7 ¢cm n 24 cm, a BbicoTa 8 cm. Hangute nnowagb
AnaroHanbHOro cedeHus napannenenunea.
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22.8. Hangute nnowaab NOMHOW NOBEPXHOCTU
NPSIMOYroSfibHOro Napannenenvnega B Tpéx
namepenusx: 10 cm, 22 cm, 16 cm.

22.9. Hangnte BoOKoBYIO MOBEPXHOCTb MPAMOY- @
rofibHOro napannenenunena, ecnn ero Bbl-
coTa h, nnowanb ocHoBaHus O, a nnowagb B, C
anaroHarnbHoro ceveHus M.

22.10. JnaroHanun CTOPOH, CXOoOAWMXCA Ha

SN
—~
-\’-
/
Y
U
U
’
U
U
’
(@)
i

OLHOW BepLUMHEe NPAMOYrorbHOro naparnie- ! i \~\

nenvnena, pasHbl a, b, ¢ (puc. 1). Hangute b," i a-~.

ANWHBI TPEX N3MepeHun napannenenunega. z |/ ' B TS
22.11. Yron mexagy neprneHaukyrnspoMm n Ha- ,’l )f,«‘““““““ > C

KNoHHoW paseH 60°. [1nvHa nepneHankynspa R

paBHa 20. Hangute afiMHy HaKNOHHOW. 4 ) D

22.12. Yron mexay HakrnoHHOM 1 nepneHauKkyns-
POM MA0CKOCTK paBeH 60°, AnnHa NMHUK 2043
Hangunte onuHy nepnengukynspa.

22.13. Yron mexay neprneHanKyrspoM K nnocko-
CTU 1 HaknoHHoM paBeH 30°, a AnvHa nepnex-
avkynspa paesHa 10°. Hangurte anuny nuHuu.

22.14. OT TOYKM K NFI0OCKOCTM NPOBEAEHBI ABE Ha-
KNOHHble. Hanaute AnuHy HakNoHHbIX, €CNK
NX COOTHOLUEHMS paBHbl 1:2, a X NPoeKunn
paBHbl 1 1 7.

22.15. Yepes BeplumHy B npsimoro yrna Tpey-
ronsHuka ABC npoBegeHa npsmas b, nep-
NeHaUKynsipHasi NIOCKOCTU TPeyronbHuKa.
Haiitn paccrosiHne mexay npamon b n AC,
ecrm AB =3 un BC =4.

22.16. BepwuHbl gByx otpeskoB anvHon 10 cm
n 15 cm nexar B napannerbHbIX NITOCKOCTAX.
Ecnun npoekuuna nepBoro otpeska Ha nno-
CKOCTb paBHa J19 ¢m, To ckonbko cm oyoet
NpoeKLUuns BTOPOro otpeska?

22.17. Kpblwwa goma pasmepamu 12,5 m Ha
7,2 m 3aKpbiTa C YETbIPEX HAKNMOHHbLIX CTOPOH,
Kak NoKa3aHOo Ha puUcyHKe 2. Kaxxgasa cTopoHa
o6paayet yron 40° ¢ NAIOCKOCTbIO KPbILLIN.

a) HanauTe nnowaab KaXKaon HaKIOHHOW CTO-
pOHbI; 6) HarnanTe obLLyto NnoLwanb BCex cka-
TOB KpbILUW; B) CKONMbKO OrioBa notpebyercs
A1 NOKPbITUA BCEW KPbILLMX, €CINN N3BECTHO,
4TO 6% ero yxoauT BMyCTYHO NP NOKPbLITUN?

22.18. AB v CD — napannenbHble OTpe3ku, ne-
Xallme B ABYX MIOCKOCTAX, NepeceKaroLLmxcs
nog yrnom 60°. Toukn 4 n D HaxogsTcs Ha
pacctosHum 8 cm v 6,3 cm OT NIMHUKU nepe-
ceyeHus nnockocten. Hangute paccrosiHue
vexay AB wn CD.

10
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@ Bonpochbl, cBi3aHHble ¢ (hOPMUPOBAHUEM NPAKTUYECKUX

KOMNeTeHUunn

1. Kak npoBepuTb NepneHankynsapHOCTb K MOy JIMHUK Coeaun-
HEHUS CTEH ABYX CMEXHbIX KOMHAT C NOMOLLbIO 3aMEPOB?

2. Kak npoBepuTb BEPTUKANBbHOCTb KOMOHHbI C MOMOLLbIO
npubopa Ans n3aMepeHus OnnHbl — PyneTkn?

3. Kak npoBepuTb, YTO MIOCKOCTb OCU KOreca neprneHanky-
nApHa NIocKoCTK, MO KOTOPOWM OHO KaTUTCA?

4. [MoyeMy MOXHO CKa3saTb, YTO COCYIbKMK, CBUCAIOLLNE 3MOW
C KpbILWK, NnapannensHbl Apyr Apyry, HE3aBUCMMO OT UX
TOSMLWWHBI?

5. CTyaeHT BbINONHUI NpaKkTUYeckyto paboTy. [Ans npoBepkn
BEPTUKANbHOCTU HECKOSBbKNX YCTAHOBIIEHHbIX CTOEK NPO-
BEPUI TONbKO OAHY 13 HUX. BepTuUKanbHOCTb OCTanbHbIX
KOMOHH NpoBepsan cneaywwmm obpasom: NpuHUMan
pelleHne, N3Mepsast BbICOTY BCEX KOMOHH, PacCTOSHUSA
MeXay X HWKHUMWN OCHOBAHUSIMUN Y BEPXHUMMN KOHLLI@MW.
MpaBunbHO N1 oH caenan?

6. Nouemy ABepb NepneHAuKynsapHa nony He3aBUCMMO OT
TOro, OTKpbITa OHa UK 3akpbiTa?

7. B kauyecTBe HarnsgHoOro npumepa nepneHanKynsapHoOCTH
NPSAMON K MNNOCKOCTU MOXHO MPUBECTU PacnosiokeHue
NSIOCKOCTWN, Ha KOTOPOW nexaT Cnuubl Korieca OTHOCK-
TenbHO ero ocu (puc. 3). Ocb NepneHanKynapHa Kaxaomn
cnuvue koneca. Bo Bpems aBmxkeHust cnvubl Koneca o6-
pasyloT KPYroByHo NNOCKOCTb, COCTOSILLYHO M3 NONEPEYHbIX
CeYeHun, nepecekarLnxcs B Kaxagon Touke. B kakow
NSIOCKOCTM BpaLlaeTcs Koneco, ecriv oCb pacnoroxeHa
ropusoHTansHo? MNoyemy?

Mopckaska: nepneHanKynsap K 0cy koneca nepneHanKynspeH
NOCKOCTMW.

8. BbinonHseTca ynpaxHeHne no npbbkkam B BbICOTY. [Ons
yCTaHOBKM GapbepHOro CTEPXXHS Ha 3a4aHHYI0 BbICOTY
NCnonb3yTcs Kyb co CTOpoHoM 25 ¢m 1 NPSAMOYrorbHble
napannenenunenbl pasmepom 25 cm x 25 cm x 50 cm.
Kak opraHusoBaTb NpbIKKOBbLIE YMNPaXXHEHUSA Ha POCT:
1) 125 cm, 2) 150 cm, 3) 175 cm.

9. Ha pucyHke 4 nsobpakeHbl ABa BepTUKarbHbIX CTON0a 1 UX
TeHb. Vlcnonbays 9Tn AaHHble, HANOUTE TOYKY, B KOTOPOK
HaxoAMTCA UCTOYHUK CBeTa (flamna), 1 ero NpoeKuuto Ha
rOPU30HTasbHYO MNIOCKOCTb, N OTBETLTE Ha criegyoLmne
BOMpPOCHI.

1) MeeT nn 3HavYeHne BePTUKaNbHOCTb CTONBUOB? 2) MMeeT
N 3Ha4YEeHME rOPU3OHTANBbHOCTb MIIOCKOCTU, HA KOTOPYHO
nagaet TeHb? 3) Bce nn gaHHble, NpeacTaBneHHble Ha
PUCYHKE, BEPHbI?

PeweHue. Ha puc. 4 nokazaHa COOTBETCTBYHOLLAA KOHCTPYK-
umsa. OpueHTaums cTonboB He BaxkHa Ans onpeaeneHus
NCTOYHMKA CBETA, HO Ba)KHa MX BEPTUKANbHOCTb. Ecnu
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cTonbubl BepTUKarnbHbl U TEHb NagaeT Ha rOpU30oHTarb-
HYO NIOCKOCTb, A4S1 peLLeHNs 3aa4M JOCTAaTO4HO 3HaTb
TeHb OAHOro crtonbua Ha KapTUHKE U HanpasreHne na-
OEeHUs TeHM OT BTOporo ctonbua (puc. 46).

10. KBagpaTtHasa ctanbHas nnatdgopma TonwuHon 5 m
M Nnowaabio NMOBEPXHOCTM 4 m? noaBeLLeHa ropu-
30HTaNbHO 3a YeTblpe KOHUa Ha Tpoce. [nuHa Kax-
[oro Tpoca 2 metpa. Hangute yron HaknoHa TpocoB
OTHOCUTENbHO nnatdopmbl. MOXHO NN pasmMecTuTb
Ha 9Ton nnatdopme UUIMHAPUYECKUA pe3epByap
BbicoTon 0,9 m n gnametpom ocHoBaHua 0,6 m?

OTBerT: 45°, 6aK MOXHO NOCTaBUTb.

11. Boga npoeuupyetcs opToroHanbHO Ha OCHOBaHuWe
KPbILLUN N TEYET CO BCEX YETbIPEX CTOPOH. [lokaxuTe,
4YTO NpoeKuna pebep KpbiLn ABNAETCS BUCCEKTPUCON
yrfia OCHOBaHUS MPAMOYTrOfIbHOM KPbILLK.

12. Ha gpom, ocHOBaHWe KOTOpPOro npeacrTaBnsaeT cobomn
npsamoyronbHuk ABCD, cnegyeT ycTaHOBUTb KpbILLy C @
4eTbIpbMsi CTOPOHaMu BoAoCToKa (puc. 5). AB = 2a m,

BC = 2b m. Bce cTOpOHbI Kpbiliy 06pasytoT yron a ¢ r
NNOCKOCTbI0 OCHOBaHWs. CKOMbKO KPOBESbHbIX NNCTOB \ !

notpebyeTcs, YTOObI NOKPbLITb 3TY KPbILWY? YYTUTE, YTO D\“» ___________ ________ C
k NpoLEHTOB NOBEPXHOCTU KPbILLKN TPATUTCS BMYCTYIO.

OTeeT: 4ab (1 + 0,01k )/ cos . R :

13. B 6e3BeTpeHHyto norogy naet goxab. Kak onpegenuts [~ , 0
HaKIMOH AOXAS OTHOCUTENbHO FOPU3OHTanNbHOW MNo- | 4 >, K B
CKOCTW C MOMOLLbIO MPSAMOYTrONbHOIo Kycka aHepb!?
HapucynTte nogxoasiyro cxemy.

UHcTpykumna. Kycok daHepbl JOSMKEH pacrnonaratbecs
Takum obpasom, 4Tobbl ero nnockoctb Gbina npu-
MepPHO nepneHAnKynspHa NNOCKOCTU, onpeaensiemMomn
TpaeKkTopuen Kanesnb OOXAA U UX NPOEKUMEN Ha ro-
PU3OHTasIbHYIO NSIOCKOCTb. 3aTeM Ha roOpu3oHTabHOM
NSIOCKOCTN 0BpasyeTcs NpaBuIibHbIN NPSMOYIONbHUK,
Kyga He nonagaet A0XAb. 3aTeM U3MepSoT OMWHbI
COOTBETCTBYIOLMNX YyY4ACTKOB U BbIYUCIIAIOT TaHreHc
yrna mexay HUMU.

14. [leTcKy'o NonbKy nnowaabio S, 1 ANMHON N CHapyXu
HY>XHO HaKpbITb ABYMS O4MHAKOBbLIMU NOKPbIBANamMu.
Mnowagb Kaxagoro nokpelBana pasHa S,, a AnNUHa
paBHa gnuHe nonbkn. Oba nokpbiBana KpenaTcsa K
HaTAHYTOM Ha onpeAeriéHHOWN BbliCOTE MPOBOSIOKE
napannesibHO OCHOBAHUID, PaBHOMY [ASfIMHE FHOSIbKU.
Hangute BbICOTY, HAa KOTOPOW HaTsAHYyTa NPOBOJIOKA.
PewwuTe 3agady B cneayowmx YACNOBbIX YCNOBUAX:
n=1m20 cm, S, = 6000 cm?, S,=7800 cm?. Hapu-
CynTe COOTBETCTBYIOLLUIA YEPTEXK.

2n
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NMPOBEPbLTE CEBA

TEOMETPU A

TecThbl

1. Kakoe yTBepxaeHne BepHo?

A. Ecnn ogHa 13 aByx npAMbIX neprneHankynspHa
TPeTbEN NPSMON, TO BTOpada NpaAmas Takke nep-
NneHANKynsapHa 3Ton NPSIMOWN.

b. [1Be npsimble napannenbHbl, €CNY OHU Nepnex-
ANKYINSPHbI TPETbEN NPAMOMN.

B. Ecnn gBe npsimble nepneHauKynsipHbl NocKo-
CTW, TO OHW NapanfenbHbl.

2. Mpamaa m nepneHauKynapHa npsameiM a 1 b, ne-
Xallmm B NNOCKOCTU A, HO npsiMaga m He nepreH-
ANKYNApHa NNoCcKOCTU a. YTO MOXHO ckasaTb O
npsaMbIX a n b? OHu:

A) napannenbHbl
B) nepecekatotcs
B) ckpeLymBatoTca
3. Yepes BepuwmHy A4 pomba ABCD npoxoguTt nno-

CKOCTb O, nepneHaukynapHas guaroHanu AC.
Taknm obpasom, oTpesok anaroHanu BD...

A) nepneHanKynapeH nrnockocTn o
B) napanneneHn nnockoctu a
B) nexuT Ha nnockoctn o

4.all o, b L a. Kakumu B 3TOM cryyae He MoryT 6bITb
npsimMble a u b?

A) nepecekarowMMncs NPAMbIMn
B) nepneHankynapHeIM1 NpsMbiMn
B) napannenbHbIMK NPSIMbIMA.

5. ABCD — napannenorpamm, BD 1L o, AC 1 a (pwc.
1). Torga Yyem He MoxeT bblITb ABCD?

A) NPSAMOYronbHNUKOM
B) kBagpaTom
B) pombom.

6. Mpsamas nepneHankynapHa nitoCKOCTU OKPYXXHOCTH,
€CJ11 OHa...

A) ecnv oHa nepneHankynsipHa AByM paauycam;
B) ecnu oHa nepneHanKynspHa ByM anameTpam;
B) ecnu oHa nepneHankynsipHa ABYM NPsiMbIM.

7.0aN B=c,aea bef (puc. 2). MNpu kakom ycro-
BUM yron ~(ab)— o n B GyaeT NUHERHbIM YrIioMm
ABYrPaHHOrO yrrna Mexay nriocKoCcTsiMn?

10



A)bl a
B)a 1L ¢
Cla Lc¢ b 1Lc
8. Kakoe yTBepxaeHne BepHO?

A) Pebpo ABYCTOPOHHErO yrra He MOXeT ObITb nep-
NEeHAMKYNSAPHO NIIOCKOCTU €ro JIMHENHOrO yrna.

B) [1Be nnockocTu, nepneHanKynsapHble O4HOM 1 TON
e NNOCKOCTU, HE MOryT BbITb NapannesnbHbl.

B) [1Be nnockocTtu, nepneHanKynsapHble OgHON Nps-
MOW, He MOryT BbITb NapansenbHbl.

9. ABC 1 ABD (puc. 3). OcHoBaHWe neprneHau-

Kynsipa, NpoBeaéHHOro U3 ToYKK D K NNOCKOCTM
ABC ...

A) nexuTt BHe TpeyronbHuka ABC;

B) nexut Ha ctopoHe AB;

B) nexut BHyTpY TpeyronbHuka ABC.
10. Kakoe yTBepxaeHue HeBepHO?

1) Ecnu ogHa v3 ABYX NMIOCKOCTEN MpoxoauT
yepes NpsAMyHo, NepneHanKynapHyo Apyron nio-
CKOCTW, TO TakMe NAOCKOCTN NepneHaMNKYNAPHBbI.

2) Ecnn nnockocTtu nepneHankynsipHbl, TO NNHAS
NX nepeceveHns nepneHankynsapHa nobown nps-
MOW, Nexallen B OAHOW U3 3TUX NITOCKOCTEN.

3) MnockocTb, NepneHanKynsapHas NMHUKU nepe-
cevYeHus ABYX AaHHbIX NIOCKOCTEN, nepneHau-
KynsipHa KaXKaon U3 3TUX NIOCKOCTEN.

CKonbKko ABYCTOPOHHMX YIMOB y napannene-
nunepa?

A) 18

B) 12

C)24

12. B tpeyronbHuke ABC AN v CM —BbicoTbl (puc.

4). DO 1 ABC. KakoMy NMHENHOMY Yriy paBeH
AByrpaHHbin yron ABCD?

A) ABD

B) AND

C)ACD

13.AF 1 o (puc. 5). Kakoe HepaBeHCTBO HEyMeCT-

HO?

A) FM > AF

B) FA > FK

C)AK < FK

14. BF' 1 ABC (puc. 6). Kakum gomkeH 6bitb ABCD,
41066l CD 1 CF 6binn nepneHankynspHbI?

11.
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A) NpAMOYronbHNUK
B) pom6
B) ksagpat

15. Yem gormxkeH 6biTb LA, 4tobbl DL n BC 6binn
nepneHauKynspHsbl (puc. 7)?
A) BbuccekTpuca
B) megnana
B) BbicoTa

16. Touka M paBHoynaneHa OT BEPLUUH Tpe-
yronbHuka ABC. V3 kakol TOYKM NepeceyeHus
OTpe3koB OyOeT COCTOATb MPOEKLMA TOYKM
M Ha nnockocte ABC?

A) BbICOTbI TPEYronbHUKa

B) BuccekTpuchl TpeyronbHUKa

B) cpeoHux nepneHamKynspoB, ONyLUEHHbIX K
CTOPOHaM TpeyrorbHNKa

17. Ha puc. 8 nokasaH ky6 ABCDA B,C D, . Ha
KakoM pUCYHKe npsiMble @ U b He nepneHau-
KynsipHbI?

18. B tpeyronbHuke ABC meanaHa AL, Guccek-
Tpuca AD, Bbicota AH (puc. 9). AF 1 ABC.
PaccTosiHue ot Toukn I go npsamoit BC paBHo
ATTMHE Kakoro otpeska?

A) FM
B) FD
B) FH
19. B tetpasape ABCD (puc. 10) «BCD =

ZACD = 90°. MNepeuncnuTe Bce pédpa, nep-
neHavkynapHole CD.

A) AB, CB, CA B) AB, BD, AD
B) CB, CA N AB
20. Nepnenankynsapbl AB, AC n AD npoBeaeHsi

n3 Toukn 4 B nnockoctb o (puc. 171).
Z/ACB=45°, AC =82, BD = 6. Hainaute AD.



21.

1.

4.

5.

6.

A) 2413;

B) 10;

B) 14

N4

OTpesok AB nepneHauKynsapeH niockocTn
o, (puc. 12). MocTtpoeHbl HaknoHHble AD n
AC. BD =6, AD =10, AC = 16. Hangute
ZACB.

A) 45°
B) 30°
B) 60°
) 90°

Mpumepsbl

OTpesok KC nepneHauKynsipeH niockocTu
TpeyronbHuka ABC, otpesok KB nepnex-
AvkynspeH AB.

1) OokaxuTte, 4yto TpeyronbHuk ABC
NPAMOYrOSIbHbIN.

2) OokaxuTe, Yyto nnockoctn KAC n ABC
nepneHanKynapHbI.

3)Ecrm AC =14, BC=6 n ZKBC = 45°,
HanauTe AnuHy otpeska KB.

. N3 Toukmn A Kk nnockoctu o npoBeaeHbl JIMHUN

AB wn AC, obpasytoLime ¢ NiocKoCTbH Yron
60°. Ecnu BC = AC = 6, HanguTe AB.

. OTpesok KA nepneHauKynsipeH nrockocTu

ABC. Touka M sasnsetcsa cepeauHomn
otpeska BC. Mpsaimas KM nepneHankynspHa
otpeskam BC u AB = BC.

1) Ookaxute, 4yto TpeyronbHuk ABC
paBHOOEeAPEHHbIN.

2) NokaxuTe, uto nnockoctn KBC v KAM
nepneHanKynsipHbl.

Ecnu B 3apadye BK =8, KA = 39, BC = 6,
Hangute nnowanb TpeyronbHuka ABC.
Touka S HaxoamnTcs Ha paccTosiHUK 3 cm OT
BEPLUMH MPSIMOYrOfIbHOrO TPEeyrosibHMKa.
Hangute gByrpanHbii yron SABC, ecnu
AB = 9.

Touka O nexuT Ha buccekTpuce yrna ABC,

paBHoro 60°. OTpe3sok DO nepneHAuKy-
napeH nnockoctn ABC, AB = AC.

1) [lokaxuTe, 4To Touka DD paBHoydaneHa
ot Touek A n C.
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@C APEBHNX BpeMeH

reoMeTpus moMorana
NOAAM Mo3HaBaTb Mup. Ha-
NpUMep, OKPYXHOCTb 3eMAu
TOYHO BbIYUCAMA ApeBHerpe-
4ecku yyeHbI dpaTtocdeH 3a
HEeCKObKO CTONeTUI A0 TOTO,
KaK toAM NPU3HaNM, 4TO 3em-
na umeeT chepuyeckyto bop-
My. dpaTocdeH MCnoab30Barn
ANS 3TOrO reoMeTpuyeckune
npasuna. CoBpeMeHHble 13-
MEPEHMS MOKa3bIBAKOT, YTO OH
MNOYTH He oWKrbanca — pasHu-
Lia MexAy CTapbiMU 1 HOBbIMY
M3MEPEHNSIMM OKa3anach He-
3HaumTenoHon. OH obHapy-
Xun, 4to Korga ConHue Haxo-
anTcs Haa CueHou (ropog B
AdpuKe), OHO OTKNOHAETCA OT
BEPTMKAAM Ha 70 FPasycoB no
CpaBHeHWIO ¢ AnekcaHapuen,
KOTOpas Haxo4MTCs B 800 KM.
JpaTocheH npuLles K BbIBOAY,
410 CONHLE BUAHO NOA YIIOM
70° OT LLeHTpa 3eMu, M MO3TO-
MY OKPYXHOCTb 3eMan paBHa
360 : 7X 800 = 41140 km.
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2) OokaxuTte, yto nnockoctn DAC v DOB
neprneHanKynspHbI.

3) Haingute DB, ecnn AC=12u DO = 8.

7.Ha puc. 13 nokasaH ky6. AD = 42. HaiguTte pac-
CTosiHMe Mexzay nrockocTbio AB,C D v npsamoi
AD,.

8. PaBHocTopoHHMe TpeyronbHuku ABC n ADC
nmetoT obliee ocHoBaHne AC. BASD — nps-
mowi yron. Ecnm ZACD =45° w £ZCAB = 60°,
Hanagute asyrpanHbivi yron DCBA.

9. Ha puc. 14 ZABC = 90°, MA = MB = MC.
PaccTosiHne Mexay NnocKOCTbI0 TpeyronbHuKa
ABC v Toukont M paBHo 8. HaiauTte anvHy ot-
peska MA.

10. Mpsamas SA npoxoauT 4Yepe3 BepLUUHbI Npsi-
moyronbHuka ABCD wn nepneHaukynsipHa ero
cTopoHam AB n AD. [JokaxuTe, 4TO NNOCKOCTH
SAD n ABC nepneHauKynsipHbi.

11. Pe6po ky6a ABCDA B ,C D, pasHo 4. Haiigute
paccTosiHue mexay npambimu AB u CC.,.

12. [1NOCKOCTM PaBHOCTOPOHHUX TPEYrosibHNKOB
ABD v ABC c obwum ocHoBaHMEM B3auM-
HO nepneHAuKynspHbl. Ecnu AD = J31 cm,
AB =6 cm, ZACB = 60°, nangute CD.

13. MepneHamKynspHble NNockocTn o U 3 nepe-
cekatotca no npamoint [. Otpeskn OA v OB, ne-
Xalime B NIocKocTaX o U 3, COOTBETCTBEHHO
nepneHavKynapHbl NpsMoii /, a ux obuias sep-
wnHa — Touka O — nexuT Ha npsamoi /. Ecnu
OA=20cm, OB : AB =12:13, Hangute AB.

Yepes BeplunHy B paBHOCTOPOHHErO TPeyrorb-
Huka ABC npoBeaeHa NnockocTb, Napannenb-
Hasa ocHoBaHuio AC. Mnowanb TpeyronbHUKa
— 48 c¢m?. Ecnu ocHoBaHue AC = 12 ¢cm, 1 OHO
HaxoOWUTCA Ha PacCTOSAHUN 5 cm OT NNOCKOCTH,
HanauTe yrnbl HaKNoHa CTOPOH TPeyronbHuKa K
3TOW NMMNOCKOCTMW.

15.AB 1 o, ZACB=30°,AC =16 cm, BD =6 cm.
Hangnte AD.

16. B tpeyronbHuke ABC runotenysa ACB = 90°,
AB=5cm, AC =13 cm (puc. 16). BD L ABC,
~(CD, ABC) =30°. HaiguTe anvHy nepneHau-
kynspa BD.

14.
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NMOBTOPEHUE

B pe3ynbTaTte M3y4yeHus OaHHOW rnaBbl Bbl 3aKpenute HaBbIKWU,
cchopmupoBaHHble B 10 knacce:

— NepneHanKynsapbl K NIIOCKOCTU N HAKITOHHbIE;
— Yrosi Mexay NpsiMoi U NNOCKOCTbIO;

— napansenbHble NPsiMble U NSTOCKOCTY;

— Npsimas, napannenbHas ninockoCTu;

— napansienbHble NIOCKOCTU;

— NepneHauKynspHble MOCKOCTU.

D
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NMOBTOPEHUE

D/"“"“‘\' """ C,

1. I'IepneH.qMKynﬂpbl N HAaKJIOHHbIE K MJTIOCKOCTU

1. Ha puc. 1 nsobpaxéH npsAMOYrofibHbIN Napannenenunea.
1) Nepecekatotca nu npsamble DB, n D ,C? Asnsiotca nn BB,
n DIC npsMbIMU? 2) MOXHO N NPOBECTU NJTOCKOCTb Yepes

npamble AOn B,C? DCwDB? BCnAA?

2. CTOpOHbI NPAMOYronbHOro napannenenuneaa paBHbl 3 cm,
4 cm w7 cm. Hangnte nnowaab cedeHusi, npoBeaEHHOro
yepes KOHLUbI TPEX pebep, ncxoasLwmx 3 OAHOro KoHua.

3. OcHoBaHuWe NpaBuUIibHOW NPU3Mbl COCTOUT U3 TPEYIoNbHKKA,
CTOpOHa KOTOpPOro paBHa a. Beicota npusmel b. MNpoBegnTe
NSIOCKOCTb Yepes3 Of4HY M3 CTOPOH HMXKHEro OCHOBAHUS U
NPOTUBOMOSIOXHbIN KOHEL, BEPXHETO OCHOBaHWS. Bbluncnvre
nnowaab nory4eHHOro Ce4eHus.

4. A3 TO4KN, B3ATOM Ha NPAMOMU, NpoBeauTe MioCKOCTb, NepreH-
OVKYTNSPHYIO 3TOW MPSMOW.

5. /3 ToukKM, B3ATOM 3a npegenamm NpsiMon, npoBeanTe nepreH-
OVKYTNSPHYIO K 9TOM MPSIMOW NNTOCKOCTb.

6. N3 Toukn A, HaxoasLlencsa Ha paccTosiHUM b cm OT NNOCKOCTH,
K 9TOW nnockocTu nposoautcsa nuHua AB anuHoin 10 cm.
Hanoute eé npoekuuto BC, onylleHHy B 3Ty MMOCKOCTb
(puc. 2).

7. Hangute reomeTpuyeckoe MosioXKeHMe TOYeK Ha JaHHOW
NSIOCKOCTU, CTOSAILLMX HA 3adaHHOM PacCTOSIHUM OT TOMKW,
ne)kaliemn BHe NiOCKOCTH.

8. N3 LeHTpa OKPYXXHOCTU NpOBEdEH NeprneHauKynsap K ero
nnockoctn. Ecnu gnvHa nepneHavkynspa pasHa a, a nso-
waab kpyra — (), onpegenute pacctosiHie OT ero BEPLUMHbI
A0 TOYKM Ha OKPY>KHOCTW.

9. Hangute reomMeTpmn4eckoe noJjioXKeHne To4eK, paBHoy,u,anéH—
HbIX OT ABYX AaHHbIX TOYEK.

10. MpsamoyronbHbii napannenenuneq ABCDA B ,C D,
ero 6okosoe pebpo A4, = 56 cm, CTOPOHbI OCHOBaHWSA:
AB=33cmunAQO =40 cm. OnpegenvTe nnowaab nonepey-
HOro cevyeHusi, NPoXoasLLero Yepes BepLunHbl AD n B1C1-

11. Touka O — ueHTp kBagpaTa co ctopoHon a, OA — npsmMas,
nepneHauKynsapHasa NnockocTu KBagparta, AfMHa KOTo-
poit paBHa b. Hangute paccrtosiHue ot Todkum A [0 yrnos
KBagpara.

12. N3 Toukn M, Haxogsauieica Ha pacctoaHun d = 4 ot
NMMNOCKOCTM O, K 3TOM NIIOCKOCTM NPOBeAeHbl OTPEe3Kun
MA, MB v MC. Yrnbl Mexay 3TUMU HaKITOHHbLIMW 1 MPSAMO
MO, nepnenanKynspHo NNOCKOCTM a, coctaensioT: 30°, 45°,
60°. Onpeaenute anuHbl npsambix MA, MB v MC.
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13. Tpu paBHble HaknoHHble MA, MB n MC nposeneHbl 13
Toukun M B nnockoctb o.. MA = MB, a Touka O aBnsetcsa
npoekumert Toukn M. MNokaxunTe, yto Toukn A, B n C (ocHo-
BaHMS HAKMOHHBIX B MIIOCKOCTM A1) NieXaT Ha OKPY>KHOCTU
¢ ueHTpom B Touke O.

14. [1Be HaknoHHble annHon 20 cm v 15 ¢cm npoBefeHbl B
NSIOCKOCTb M3 TOYKM NpocTpaHcTBa. [Npoekuna nepsoun
HaKMOHHOM Ha NNOCKOCTb paBHa 16 cm. Hanante npo-
€KLNI0 BTOPOM HaKITOHHOMW.

15. K nnoCKOCTN U3 TOYKM NPOCTPaHCTBa NpoBeaeHbl nep-
NeHANKYNAp N HaknoHHas. [nuHa neprneHavkynspa 6 cm,
ANMHa HaKNoHHon — 9 cm. Hangnte npoekumo nepnex-
AVKynsipa K HaKNoHHOWN.

16. U3 Toukm 4 B nnockocTb oL (puc. 3) npoBeaeHbl nep-
neHankynap AO v paBHble OpYr OpYry HakMOHHbIE
AB n AC. HaknoHHble ¢ nepneHaukynspom obpasyoT
~2BAO=CAO =60°, CAB =90°. AO =1 cm. Hangute
pacctosiHne BC mexay OCHOBaHUSIMU HAKMOHHbIX.

17. OcHOBaHWe 1 BbiCOTa PaBHOCTOPOHHEIO TPeYrofibHUKa
paBHbl 4 cm. [laHHaa TOYKa HaxoOUTCA Ha pPacCTOSHUN
b c¢m oT NNOCKOCTU TPeyronbHUKa U Ha PacCTOSAHUM,
paBHOM ero BeplnHaM. Hangute aTo pacctosiHue.

18. [1aH paBHOCTOPOHHWI TpeyronbHnk ABC, ero ocHoBaHme
b =6 cm,acrtopoHa a =5 cm. N3 ueHtpa O OKpy>XHOCTH,
BMMCAHHOW B TPEYroSibHUK, NepPneHanKynsipHO NiIOCKOCTU
TpeyronbHuka npoxoaut nepneHaukynsap OK = 2 cm.
Hangute pacctosiHMe oT Toukn K 0O CTOPOH Tpeyrorib-
HWKa 1 00 Todkn B.

19. B TpeyronbHuke ABC yron B — npamon, kateT BC = a.
D nepneHamKynapeH NnockocTy TpeyronbHuKa oT Bep-
wiuHbl 4. Ecnm paccTtosiine mexay Todkamu D n C paBHo
1, HanguTte paccTosiHue ot Todku D po kateta BC.

20. B TpeyronbHuke ABC yron C npsamon. CD — nep-
NeHONKYNAp K NNOCKOCTU 3TOro TpeyronbHuka. Touka
D coegnHeHa ¢ Toukamu A u B. Ecnin CA = 3 dm,
BC =2dmw CD =1 dm, onpegenute nnowags Tpe-
yronbHuka ABD.

21. N3 BeplumHbl A npsimoyronbHuka ABCD npoBeaéH nep-
nenankynsp AK k ero nnockocTtu, ero BeplumHa K nexur
Ha paccTosHun 6 cm, 7 cm v 9 ¢m OT OPYrMX KOHLOB
npsiMoyronbHuka. Hangute anuHy nepneHankynsapa AK.

22. Toukn A n B nexart B nnockoctn o.. AC v BD — nep-
NeHOUKYNapbl, onyleHHble Ha 3Ty nnockocTb. Ecnu:
AC = a v BD = b, nokaxuTte, 4yto npamele AD n BC
nepecekarTcs, U HaauTe paccTosiHUE OT TOUKM UX nepe-
ceyeHus O0 MrocKOCTU OL.

10
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I_EOMeTpMﬂﬂB—
NSETCH OAHUM 13
pa3/AenoB MaTemMaTuKK
A Beab B [lpeBHen [pe-
LMK MeXxay CN0BaMu
«MaTeMaTMKa» U «reo-

MeTpUa» CTaBWICH 3HAK
PaBEHCTBA, 1 43Xe BXOZ,
B 3HAMEHUTYIO LWIKOAY
[MnaToHa rnacwun:
«[1yCTb CtoZa He BXOAUT
TOT, KTO He 3HaeT reo-
MeTpum!»
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23. Touka M, He nexallas Ha NNocKOCTN NPSIMOYTONbHU-
Ka, HaXO4MTCS Ha PaCCTOSIHUM a OT €ro BepLUUHbI B,
1 Ha paccTosiHUM b OT KaXkgoWv CTOPOHbI NPSIMOYTOrb-
HuKa. KakoBo pacctosiHune otpeska MO oT NnockocTu
npsiMmoyrornbHuka ao toukun M (puc. 4)?

24. AB v CD — napannenbHble NpsiMble B MITOCKOCTA O,
paccTosiHMe Mexay HUMK paBHO a. BHe nnockoctu o
fOaHa Touka S Ha pacctosHuu b ot otpeskos AB n CD.
OnpenenuTe paccTosiHne OT TOYKK S 0 NMOCKOCTY O,
ecnu:a)a=66,b=c=65,6)a=6,b=25,c=29.

25. 3 BepWwMHbI yrra K ero niocKoCTM npoeegeHa Ha-
KNOHHas, KoTopasi COCTaBnsieT CO CTOpOHaMK yrna
paBHble yrrbl. [JokaxuTe, 4TO NpoeKkuuen 3Tom Ha-
KMOHHOW ABNsAeTca GuccekTpuca AaHHOro yrna.

2. Yron mexay npsiMmou U NIOCKOCTLIO

1. CTOpOHbI OCHOBaHMS NPSIMOYrofibHOro napannenenu-
nefa paeHbl 4 cm 1 3 cm, a BbiCOTa napannenenuneaa
5 cm. Hangute ero gnaroHarnb 1 yros, KOTopbin gna-
roHanb o6pasyeT ¢ NNIOCKOCTbI0 OCHOBAHMUS.

2. [naroHanb npsiMmoyrofibHOro napannenenunega ob6-
pasyeT C MroCcKOCTbID OCHOBaHWA napannenenuneaa
yron 45°. CtopoHbl ocHoBaHus 120 cm n 209 cm.
OnpegenuTe BbICOTY Napannenenunea.

3. BbicoTa npasuribHOM NpSMOYrofibHOM NMpaMuabl paBHa
h, yron oTKNoHeHMs anoeMbl K MIOCKOCTU OCHOBaHUS
60°. Hangute cTopOHbI NMpamMuabl.

4. bokoBoe pebpo NpaBubHOM TPEYroNbHOM NUpaMnbl
paBHO b 1 obpa3syeT ¢ OCHOBaHMEM MMpamMuabl yron
30°. Hangute cTOpOHYy OCHOBaHWUA NpamMuabl.

5. HaknoHHas paBHa a. Ecnn HaknoHHasa obpasyeT C
nnockocTbio npoekunn yron: 1) 45°; 2) 60°; 3) 30°,
HanguTe OnVHY NPOEKLMM 3TOMN NPSIMOM Ha NTOCKOCTb.

6. Touka NeXuUT Ha paccTosaHuM /i oT nnockoctu. Haii-
avuTe OnuHy NpsiMon, NPOBEOEHHOW U3 3TOW TOYKMU
K NMIOCKOCTM U cocTaBnsawwen ¢ Hen yron: a) 30°%;
0), 45°; B) 60°.

7. oA KakuMm yrinom cedeHne A0MKHO ObiTb HaKMOHEHO
K MNIOCKOCTU, YTOObI MPOEKLMS CEYEHUS HA NITOCKOCTb
Obina BOBOE MeHbLUE e€?

8. /3 ToukKn, yganéHHom OT NAOCKOCTK, NpoBeaeHbl ABe
HaKMOHHbIe. OTK KpuBble obpasytoT yron 45° ¢ nno-
ckocTbto 1 yron 60° apyr ¢ gpyrom. OnpegenuTe pac-
CTOSIHNE MEeXAY KOHLLAMWN HaKMOHHbIX.

9. VI3 To4KM, yaané€HHoOW OT MNOCKOCTU, NPOBOAAT OBe
HaKNoHHbIe, obpasytome ¢ nnockocTbio yron 30°. Ux
NpoeKLMmM Ha nrockocTb obpasytoT yron 120°. Onpe-
AenuTe pacCTosiHne Mexay KOHLAaMU HaKNMOHHbIX.

o



10. Mpsimaa AB nexut B nnockocTn o.. M3 Toukn B nposeneHbl npsamble BC n BD, nep-
neHavkynspHble AB. OHN HaxogATCs MO OAHY CTOPOHY OT MIIOCKOCTU O M HAKITOHEHbI
K Hel Ha 50° n 15°. Haiigute yron CBD.

11. OanH KaTeT paBHOCTOPOHHErO NPSIMOYTOSIbHOrO TPEYrofibHUKa NEXUT B NIIOCKOCTU QL,
a gpyron katet obpasyeT C NrocKoCTbio O yron 45°. B aToM cnyyae gokaxute, 4To
rMnoTeHy3a oL obpasyeT ¢ NnockocTbio yron 30°.

12. Ecnu HaknoHHas AB obpasyeT ¢ nnockocTbio o, yron 45°, 1o npsimas AC, nexatas B
NNOCKOCTU O, 06pasyeT ¢ npoekunen anaroHanu AB yron 45°. 3atem gokaxuTe, 4To
LBAC =60°.

13. Ecnu BbicOTa NpaBuSibHOW TPEYrofibHOW NMpamMmuabl paBHa CTOPOHE OCHOBAHUSA, O0-
KaXkuTe, 4TO CTOpPOHbI 06pa3ytoT yron 60° ¢ NoCKOCTb OCHOBAHUS.

3. I'Iapanneanble npsAmMblie U NJIOCKOCTU

1. Toukn A n B nexat BHe nnockoctn o.. AC v BD nepneHanKynsipHbl 3TOW NIIOCKOCTH.
AC=3m, BD =2m, CD = 24 dm. OnpenenuTe pacctosHne mexay Touykamu 4 v B.

2. BepwuHbl otpeska gnuHon 125 cm Haxogatcs Ha pacctosHum 100 cm n 56 cm ot
NIIOCKOCTU. Hanaute gnuHy npoekuunm oTpeska.

3. V13 To4kmn 4 NNocKoCcTU oL NPOBOAST NpsiMyto, Ha Helt 6epyTcs Toukn Bu C. AB =8 cm
n AC = 14 cm. Toyka B HaxoouTca Ha paccTossHuM 6 cm OT NnockocTu o. Hangute
paccTosiHue oT nrockoctu o go Touku C.

4. Otpesok gnuHon 10 cm npoxoanT Yyepes NNocKocTb. Ero BepLumHbl HaXoaaTCcs Ha pac-
CTOSHUN 5 cm v 3 cm OT NNOCKOCTU. Hanante gnnHy Npoekumnmn oTpeska Ha NiioCKOCTb.

5. OTpe3ok NpoxoauT Yyepes3 NNOCKOCTb. Ero KoHUbl OTCTOAT OT MAIOCKOCTU Ha 8 cm w
2 cm. Hangmnte paccTtosHMe OT LieHTpa oTpeska 40 NIIOCKOCTH.

6. BepwuHbl oTpeska, He nepecekarLerocs ¢ NNOCKOCTbO, yaaneHbl OT MOCKOCTH
Ha 30 cm n 50 cm. Ha KakomM paccTositHUM OT NSIOCKOCTU HAaXo4UTCA TOYKa, KoTopas
OEernvT 9TOT OTPE30K B OTHOLWeEHUn 3:77 (paccMOTpuTe ABa cryyas)

7. Ha nnockocTb cnpoeunpoBaH NpaBuiibHbIN TpeyronbHUK. Ero BepwunHbl yaaneHsol
ot nnockoctu Ha 10 dm, 15 dm v 17 dm. HaiiguTe paccTosiHie OT LieHTpa TPeyronb-
HWKa 0O MIOCKOCTN NPOEKUMNA.

. flan oTpesok 4B, napasnserbHbIid NOCKOCTH, ero AnuHa pasHa a. OTpesok BA , co-
€OVHSAOLWNA BepLUNHY B oTpeska C BepLUMHONM Npoekuun A], obpaayet yron 60° c
nnockocTblo. Onpegenute anvHy ydactka B4 .

9. M3 Touek 4 1 B nnockoct o NPOBOAAT napannenbHble ApYr APYry OTPesku:
AC =8 cm v BD = 6 cm. MNpsimas, npoBeaéHHasn yepes Toukn C n D, nepecekaet
nnockocTb oL B Touke £. Hanaute paccrosHune BE, ecnv AB = 4 cm.

10. OTpe3ok AB, paBHbIii a, nexuT Ha nnockoctn o.. OTpeskn AC n BF, paBHble b, He
nexar B nnockoctu o.. OTpesok AC nepneHauKynsipeH NiockocTh o, a oTpe3ok BD
obpasyeT ¢ nnockocTbto a yron 30°. Onpegenute anuny CD.

oo

4. MNpamas, napannenbHasa NIOCKOCTU

10

1. a) NpoBeguTe U3 JaHHOW TOYKM NPAMYIO, NapansiesibHy JaHHOW MIOCKOCTN.
6) MNMpoBeanTe N3 AaHHON TOYKM TaKOW OTPE3OK, YTOOLI ero NMPOEKLUMNA Ha AaHHYIO No-
CKOCTb Oblfia paBHa camomu cebe.

2. Hangnte nnowanb ceveHuns, npoBeaEHHOro Yepes 6okoBoe pebpo 1 ocb Npu3mMsbl, UC-
xoas u3 pebpa a n 6okoBoro pebpa b ocHOBaHWA NPaBUNBLHON TPEYroNbLHOWN NPU3MBbI.

3. V13 BHelHel To4kn A B NNOCKOCTb O Obin onyLeH oTpe3ok AB. 3To oTpe3ok Gbin pas-
penéH B Touke C (o1 A o B) B cooTHoweHun 3:4, 1 13 Hero 6bin NpoBeaéH oTPe3ok
CD = 2 c¢m, napannenbHbIii NNOCKOCTH oL Yepes Touky D K NoCcKOCTH o, Obln OnyLLeH
oTpe3ok. HananTte pacctosiHue mexay Toukamm B u E.

FTEOMETPU A

B
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4. AB v CD — napannenbHble OTPe3kM B ABYX Nepeceka-

B

1.

TEOMETPU A

11.

towmxca nnockoctax. AE v DF — nepneHankynspbl,
NPOBEAEHHBbIE K NMUHUN NEPECEYEHUS NNOCKOCTEN.
EcnmAD =5 cm v EF =4 cm, Hanaoute paccrosiHve
mexay otpeskamu AB n CD.

BepwwuHbl A u D napannenorpamma ABCD ne-
xaT B nnockoctu M, sepwuHbl B n C — BHe €g,
AD =10 cm, AB = 15 cm, npoekunn avaroHanem
AC v BD na nnockoctb M paBHbl 13,5 cm 1 10,5 cm
cooTBeTCTBeHHO. OnpenenvTe anaroHanm.

. Yepes oaHy cTopoHy poMGa npoBedeHa MrockoCTb

Ha paccTosiHn 4 cm OT NPOTUBOSIEXaLlen CTOPOHbI.
lMpoekunn anaroHanen Ha 3Ty MOCKOCTb PaBHbI
8 cm v 2 cm. Hangnte npoekuumn cTopoH pomoa.

. Yepes BepwmHy npsimoro yrna C npsiMOyronbHOro

TpeyronbHuka ABC npoBedeHa NnockocTb, naparn-
nenbHasa rMnoTeHyse, Ha paccToaHun 1 dm oT Heé
(puc.b5). NMpoekumn KaTeTOB Ha 3Ty NNOCKOCTb PaBHbI
3 dm v 5 dm. Hagute runotenyay.

Mycte AB n CD — pgBe napannenbHble NpsiMble,
nexawime B NIIOCKOCTU O, HA paccTosiHuu 28 cm
ogHa ot apyron, EF — npamas, napannensHas AB u
yoanéHHas ot AB Ha 17 ¢m, a oT NNOCKOCTU O — Ha
15 cm. Hangute paccrosinue mexay EF n CD (pac-
CMOTpUTE ABa cry4as).

. N3 koHUOB oTpeska AB, napannenbHoro niockocTy

a, npoeeaeHbl nepneHankynsap AC v HaknoHHas BD,
nepneHavkynspHas otpesky AC, BD 1 AB. Yemy
paBHo paccTtosHne CD, ecnn AB = a, AC= b n
BD = ¢ (puc. 6)?

10. MNMpoBeguTe NNOCKOCTb, NapannenbHyto 6okoBoMy

pebpy NpaBubHON NPSAMOYrofibHOM NUpamMuabl Ye-
pes3 AnaroHarnb eé ocHoBaHus. CTOpOHa OCHOBaHMS
paBHa a, a 6okoBoe pebpo paBHO b. OnpepenuTe
nnoLaab Nosy4YMBLLEroCst CEYEHUS.

CTopoHa OCHOBaHWSA NPaBUITbHOW TPEYroNbHOM Nn-
pamuabl SABC paBHa a, a 6okoBoe pebpo — b. Mpo-
BeAMTe NNOCKOCTb, NapannenbHyto pebpy SB, mexay
pebpamun AB n BC atoi nupamuabl. Onpegenvte
nnoLuab rnosyYmsLLErocs cedenus (puc. 7).

12. Kaxpoe pebpo npaBuinbHONW NPSIMOYroSfibHOM

nMpamuabl paBHO a. NpoBeguTe NNOCKOCTb Yepes
cepeavHy OBYX COCeQHUX CTOPOH OCHOBaHMA U
cepeaunHy ero BbICOThl (puc. 8) n Hanaute eé nno-

wanpb.

5. I'Iapannen bHbI€ MJTIOCKOCTHU

MpoBeanTe 13 AaHHOW TOYKWM MIOCKOCTb, nNaparn-
nesibHy 3agaHHOW NNOCKOCTN.

10
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. K kyby, pebpo KoToporo paBHO a, NpoBeAeHa NIIOCKOCTb, NpoXoasilias Yepes LeH-
TPbl ABYX CMEXHbIX CTOPOH BEPXHEro OCHOBaHMUS UM LEHTP HUXHEro OCHOBaHUS.
Bbluncnnte nepumMeTp ceyeHus.

3. PaccTtosHue mMexay OBYMS napannenbHbIMU MNOCKOCTAMU paBHO 8 dm. K Hum
npoBeaéH oTpe3ok AnuHon 10 dm, BepluMHbl OTpesKka nexar Ha ABYX MMOCKOCTAX.
Onpegenunte Npoekuunto oTpeska Ha Kaxkayr NioCKOCTb.

4. Mnockoctn a u B napanneneHsbl. OTpeskn AC = 37 cm v BD = 125 cm onyuweHbl
n3 Touek A n B nnockocTu o B nnockocTb 3. Mpoekuuns HaknoHHow AC Ha ofHy 13
nrnockocTen paBHa 12 cm. Hangute anuHy npoekunn npsmon BD.

5. Mexay AByms napannenbHbIMU NAOCKOCTAMM NpoBeaeHbl NepneHankynap AnnMHom
4 m n HaKIOHHaA ONMHOM 6 m. B KaXgon NnNoCKOCTU pacCTosHUE Mexay Ux Bep-
lWMHaMu paBHo 3 m. Hangute pacctosiHne Mmexay cepeanHamu nepneHaukynapa
N HAKIMOHHOWN.

6. BepLlwunHbl ABYX OTPE3KOB, CyMMa ANMHbI KOTOPbIX paBHa ¢, NexaT Ha AByX napan-
nenbHbIX NNIOCKOCTSAX. Hanaute onvHbl OTPE3KOB, eCriv UX NPOeKUnn paBHbl a 1 b.

7. Otpeskn AC n BD nexat mexay ABYMs napannenbHbIMU NOCKOCTAMM oL U 3 (TOYKM
A wn B nexart B nnockoctn o). AC =13 cm, BD = 15 ¢cm, cymma AnvH NpoeKLU i
AC v BD Ha ogHy “3 aaHHbIX nnockocTen paBHa 14 cm. HaniguTte ONUHbI 3TUX
NPOEKLUMIA U pacCTosiHUE MeXAY NIOCKOCTAMM.

8. Toukn K n L, nexawme nocepeanHe npotnsononoxHeix pébep 44, n CC, kyba
ABCDA B,C D, coeanHeHbl NpaMbIMM NHUAMN C koHUamu B n D, ky6a. Pe6po
KyGa paBHO a. HalauTe CTOPOHbI M AnaroHanu nony4mBLIErocs YeTbIPEXYronbHMKa
KBLD, v onpegenute ero hopmy.

9. B xy6e ABCDA ,B,C,D,, coeannute cepeamnHbl crieagyoumx pébep no nopsaky:
AAI, AIBI, B]CI, CIC, CD, DA v AAI. [okaxuTe, 4To nony4dmeluasica gurypa
SBNSIETCA NpaBUbHbIM LWECTUYrofnibHMKoM. Ecnu ctopoHa kyba paBHa a, Hanante
rpaHb LEeCTUYronbHMKa.

10. OcHoBaHue NpaBuUNbHON NPU3Mbl COCTOUT U3 LLIECTUYTONbHUKA CO CTOPOHON 3 dm.

Bbicota npuambl 13 dm. OnpenenvTe nnowanb cedeHus yepes ABe NpoTUBONO-

NOXHbl€ CTOPOHbI BEPXHENO U HUXXHEFO OCHOBAHWUIN NPU3MBbI.

6. NepneHanKyNApHbIE MNTOCKOCTU

1. OCHOBaHMEM MPSIMON NPU3Mbl SIBMSIETCA PaBHOCTOPOHHUIA TpeyronbHuk ABC, ero
ctopoHbl AB v BC paBHbl 7 cm kaxaas, a Tpetbs ctopoHa AC paBHa 2 cm. Yepes
ctopoHy AC npoxoauT NIOCKOCTb CEYEHNS B TOYKe 1D ¢ MPOTUBOMONOXHbBIM GOKO-
BbIM KpaeM, obpasyda yron 30° ¢ niocKoCcTbo OCHOBaHUsA. OnpegenuTe nnowagb
Nosly4eHHOro ceyeHnsa n oTpe3ok BD 6okoBou rpaHu.

2. [1Ba paBHOCTOPOHHUX TPEYyrosibHMKa MMeT obuiee OCHOBaHME, a UX NIOCKOCTU
OTKNOHAKTCA Apyr oT gpyra Ha 60°. Obuwee ocHoBaHue paBHO 16 cm. CTopoHa
OLHOTO TpeyronbHuka pasHa 17 ¢m, a CTOPOHbI APYroro NnepneHanKynapHbl Apyr
apyry. Onpegenute pacctosiHMe Mexay BepLimHamum TpeyroribHUKOB.

3. CTOpPOHbI NPSAMOYTrOSIbHOrO TpeyrosibHUKa paBHbl 7 cm 1 24 cm. [NpoBeneHa nno-
CKOCTb, Npoxogswas 4yepes runoteHysy n obpasytowas yron 30° ¢ NAoCKOCTbIO
TpeyrosnbHUKa. HanguTte pacctosiHMe OT 3TOW MNTOCKOCTU 0 BePLUMHBLI MPAMOro yrna.

4. OTpesok AB napanneneH NNockocTM O, U NEXUT Ha HEKOTOPOM PacCTOSIHUK OT
Heé. MnockocTb B npoxoanT Yepes AB, 1 3Ta NNOCKOCTb 06pa3yeT C MOCKOCTbIO
o yron 45°. Ha nnockoctu 3 npoBefeHa npsimasi, obpasytowasa ¢ AB yron 45°.
Onpegenunte nepeceyeHne 3Ton NpsiMon Mexay NrockocTbio AB 1 o.

5. Hangnte reometpuyeckoe nosioXeHne npsambix, NeprneHankynapHbiX gaHHOWU
NSIOCKOCTUN U NepeceKkarwmxcs ¢ JaHHOW NPSIMON B 9TOM NSIOCKOCTH.

10
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9.

C
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. npOBeﬂMTe N3 OaHHOM TOYKWU NITOCKOCTb, nepneHan-

KyNsipHYtO APYro MioCKOCTH.

. AB — npsimas, nepecekaiujas B3aMMHO neprneHau-

KynsipHble nnockoctn o u 3. CD — 310 oTpe3ok B
NNOCKOCTU ., NapannenbHblii oTpe3ky AB n Haxo-
ASLWMiACa Ha paccTossHUKM 60 cm oT Hero. Toyka £ Ha
nnockocTu B HaxoauTcs Ha paccTtosiHum 91 cm oT
AB. Hangute pacctosHue ot £ no CD.

. OTpesok AB coeguHsaeT Toukn 4 n B Ha B3anMHO

nepneHAnKynNSapHbIX NnockocTax. [NepneHgmkynapsl,
npoBenéHHble U3 Touek A u B kK nnHuM nepeceyeHus
NNoOCKOCTel, paBHbl COOTBETCTBEHHO a U b. PaccTo-
SHME MexXay UX OCHOBaHuAMUK paBHo ¢. Onpegenute
ANUHY oTpe3ka AB W AnNuWHbI ero NpPoekunin Ha 3a-
AaHHblEe NNOCKOCTH.

BokoBoe pebpo NnpaBUbHON LLECTUYTONBbHON NMPaMmn-
Abl paBHO 8 ¢m, a CTOpOHa ocHoBaHusa 4 cm. Yepes
cepeauHbl ABYX COCEAHUX CTOPOH OCHOBaHUSA MNpo-
BeJEeHa NII0CKOCTb, NeprneHanKynsapHas OCHOBaHUIO.
Hangnte nnowanb ceveHus.

. Ha gom, ocHoBaHue koToporo numeet opmy npsi-
moyronbHuka ABCD, HyXHO yCTaHOBUTb KpblLly, C
KOTOpOW goxaeBasi Bofa CTEKAeT C YETbIPEX CTOPOH
(puc. 9). AB =18 cm, BC =12 cm. Bce rpaHu Kpbiwn
C NIIOCKOCTbI OCHOBaHUs obpasytoT yron 40°. Ckonb-
KO NAUTOK Yepenuubl noTpebyetca ANs NOKpbITUS
KpbilLK, ecnu Ha 1 m? HyXHO 15 NNMTOK?

@ Bonpochl, cBfi3aHHbIe ¢ (hopMUpPOBaHUEM NPaKTUYECKUX
KOMNeTeHUunn

1.

C NOMOLLbIO LWECTUrPaHHOro KapaHngawla u nepeép-
HYTOWN KHUIMM MOKaXUTe yriibl Mexay NPAMbIMU IMHUSIMM,
MeXay npsiMon NMHWEN U NIIOCKOCTbI, Mexay nioc-
KOCTAMMW.

2. Onpe,u,enMTe, B KakKnX HanpaBleHNAX CTEKaeT OoXaeBad

(3}
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BOAA C KpbILWW, NMOKa3aHHOW Ha pucyHKe 9, nmetoLLen
[ABE OCY CUMMETPUN.

. Kakne nsmepeHnuns Heobxoammo npounsBecTn Ans onpe-

AeneHuns BbICOTbl HeNnpUCTynHon 6aHn?

. Kakne namepeHus Hago npoumsBecTtn, YTobbl HANTH

paccTosiHMe OO0 34aHusi, BbiCOTa KOTOPOro U3BECTHA,
HO K KOTOPOMY Hemnb3s NogonTn?

. Moyemy TeHn ncyesatoT B NONAEHb?
. Kak MoXHO n3mepuTb BbICOTY AepeBa, He B3GUpasicb

Ha Hero?

. Ha kpyrnbii cton knagyt 6onbllyto KBagpaTHy Cka-

TepTb CO CTOPOHOW, paBHOM a. LIeHTp kpyra nepeceka-

10



eTCs C LleHTpoM KBaapara. Hackonbko 6Grnv3ko kpas ctona
K MOsy Mo CPaBHEHUIO C CEPEAUHOI er0 CTOPOH?

Omeem: @z 0.207 a.

8. BepTuKanbHOCTb CTEH NPOBEPSIOT OTBECOM (HUTKOM C KaM-

HeM, NPUKPENNEHHbIM K OOHOMY KOHLUY). Bbino npuHATO
pelleHne, YTO CTeHa BepTuKarnbHa 4O Tex nop, Noka HUTb
MOfoTKa NpuneraeT K CTeHe 1 napannernsHa en. Hackonsko
NpaBuUnNbHO 3TO pelwieHne? Ha 4ém ocHoBaH 3TOT MEeToq
npoBepKn?

9. Kak pasMeTuTb NMMHUM nponusia Ha NOBEPXHOCTU LOCKMU,

10.

1.

12.

13.

14.

4TO6bI MOBEPXHOCTL Mponuna Obina nepneHanKynspHa
BCEM KpOMKam pacrnunvsaemon gocku (puc. 10)?

Kak ¢ nomoLupbto Teopemsl [Nudparopa npoBepuTb B3anMHYyHO
nepneHaMKYNsipHOCTb CMEXHbIX CTEH KOMHATbI?
BepTukanbHOCTb KOMOHHbI NPOBEPAIOT HAbNAEHNEM U3
OBYX TOYEK, HE Nnexallmx Ha OAHOW NPAMON C OCHOBaHMEM
KOMOHHbI. OB0OCHYINTE 3TOT CNOCO6 NPOBEPKM.
Mopcka3ska: Mcronb3ytime 3Hak rneprneHOUKYspHocmu
npsiMou u ryiockocmu.

B Touke Ha TpyaHOOOCTYMNHOM XOSIMe YCTaHOBSEH BbICOKUM
cton6. Kak npoBepuTb €ro BepTUKanbHOCTb C MOMOLLbIO
oTBeca?

PeweHue. [loctato4Ho ByaeT nokasarb, YTO CTONG CTOmT
B OQHOW NSIOCKOCTU C BEPTUKANbHON NPsiMOM U B eLlé oa-
HOW (Opyron) NOCKOCTW C APYron BEPTUKANbHON NPSIMON.
Mbl knagém oTteec nepen cobon Tak, 4TOOblI BEPLUMHbI
ero n ctonba nexanu Ha 04HOM NPSAMON, a HUTb OTBECa U
ctonba nexanu Ha gpyron npssMon. OToT MeTod OCHOBaH
Ha cnegytowem: 1) BepTuKarnbHbIn CTONG AOMKEH nexartb
B OZHOW MNJSIOCKOCTU C NPOU3BOSIbHON BEPTUKANbHOW Nps-
MOW; 2) ecnu ABe napannenbHble NPAMbIe fexar Ha ABYX
nepecekarLnxcst NNOCKOCTAX, TO 3TN NPAMbIE TaKxKe na-
pannenbHbl NMHUK NepeceveHuns NITOCKOCTEN.

[aHbl ABa BepTUKanNbHO PacrnofoXeHHbIX MIIOCKUX 3epkKa-
na. OgHo 13 3epkan pacrnornoXeHo napannenbHO NoBepx-
HOCTW, @ rOpMU30HTasnbHbIM fy4 BO3BpaLLaeTcs OT BTOPOro
ny4ya no npsiMon NIMHUN, NepneHauKynapHON NOBEPXHOCTH
nepBoro 3epkana. Hangute yron mexay 3epkanamu.
UHcmpykuyus. Vicrionb3ylme 3aKoH rpesioMieHus ceema.
Omeem: 45°.

[OpM30OHTanNbHbIN Ny4 OTpaXKaeTca OT ABYX BEPTUKANbHO
pacrnonoXeHHbIX NNOCKNX 3epkan. NepBoHavyanbHO nyy
ObIn NapanneneH NOBEPXHOCTU MEPBOro 3epkana, Ho B
pesynbrate ABOWMHOINO OTPaXeHUs OoCcTaeTcs napannenb-
HbIM NJSIOCKOCTM BTOPOro 3epkana. Hangute yron mexay
3epkanamu.

Omeem: 60°.

10
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NMPOBEPbLTE CEBA

1. [laHa npaBunbHasa TpeyrosibHas npuama.
Hangnte nnowagbs €€ nonepeyHoro ceve-
Hus Yepes pebpo 4 ,C, v BeplunHy B.

¢,

2. MNnowaagb NosHOM NMOBEPXHOCTHU
Kyba paBHa 12. Hangute nnowagb ero
NonepeyvyHoro CeYeHus, NPOXoasLLero
vepes 4, C, n 11)9;

4,

Sy SRR TR

B
4
’
4

4
’
4

A

B, : G A) AIB]MDC
p ; B) 4,A,nAD
s 2l D, C) AB,nAD
i D) D C,
I e K
ke C
A A D

4. Mo kakow npsimoi nnockoctb AOD
nepecekaet nnockocte BDC?

A. DO
B. AN
C. DN
D. DC

5. YkaxuTte BepHble cyxxaeHus: otpesok MD

D

A) nepecekaet oT-
pe3ok BK

B) napanneneH ot-
pe3ky BK

C) ckpewmBaeTcs c
oTpeskom BK

D) He nepecekaeTt
nnockocte BKC

6. Ha pucyHke AM /I BN /I CK,
AB =18, BC = 36, NK = 24. Haii-

ante MN. C
B
A

7. Ha pucynke AM /| CN Il BK, AM = 28,
BK = 34. Hangute CN.

8. [aH ky6. Hanaute yron mexay nps-
mbimu BA v DC,.

C,

D,
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9. [laH npaBunbHbIN TeTpasagp. Hanagute | 10. daH npamMoyronbHbIM napannenenu-

yron mexay npsambimu KM v AC. neg. DC = CC], A]M: MDJ =2:1,
AAI =12, AD = 15. HaiiguTe nepumeTp
D ceyeHust napannenenuneana niocKoCTbO
CDM.
B, C,
M
A, i
T v DI
——— - 12
A C B C
B A" 15 D

11. SABCD - npaBunbHasa nupamuga. | 12. Yto moxHo ckasatb o npsmon KC?
KC=5,KS5=3,AD = 8. Hanaute nepumetp
cevenusa ADK ¢ nnockocTbio nupaMuabi.

B, K~ A) nepecekaet nno-
M " ckoctb A4 D,
4 ) D, B) nmapannensbHa
\ \ npsimon BM

3 \| C) napannenbHa

B“ ¢ nnockoctn A4 B,

D) nepecekaet nps-

4= D myto AA4 .
13. Jana npasunbHas npusma. BC = 6, 14.0//B.x="7
AA, = 4. Hangute nepumeTp nepece-
YyeHus npuambl BMC ¢ nnockocTblo. “
15.00// B.x =7 16.AB 1L a. MB =7

(=)
=W
=
(=)
~
S w
) :
o
—~

B
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17.AC L o, BD L a.CD =7 18. ABCD — npaBUnbHbI YeTbIPEX-
YTONMbHUK.
MB 1 AB,MB 1 BC.MD="7?
M
24
A
C
6
8
D
19. [aHa npaBunbHas nupamuga. 20. AO 1 o, AB=8V6, £BAO = 45°.
Haiignte A4 K. £CA0=30°.OC="?
A A
B
- Al AN
A
a

21. MpoBeguTe NNOCKOCTb, MPOXOASLLYIO Yepes KOHLbI TPEX pebep
Kyba. Pebpo kyba paBHO a. Bblumncnute nnowanb ceyeHus.

22. CTopoHa paBHOCTOPOHHEro TpeyrosibHuKa pasHa 3 cm. Han-
ANTe pacCTosHNE MeXy TOYKOW, HAaXOASLLENCA Ha PaCcCTOAHUN
2 cm OT KaXaoro KOHUa TpeyronbHuKa, U ero niocKOCTbHO.

23. OcHoBaHve AC paBHOCTOPOHHErO TPEYrofibHUKa NeXUT B
nnockoctn a.. Ecnn AB =5, AC = 6 v AByrpaHHbIi yron mexay
NMOCKOCTbLIO TPEYrofibHMKa M NMITOCKOCTLIO 0L paBeH 60°, HananTe
paccTosiHMe OT TOYKM b 40 MIOCKOCTH CL.

24. OTpesok anuHon 10 cm npoxoguT Yyepes NIockocTb. Ero Bep-
LLUNHBbI HAXOAATCA Ha PaccToAHUM 3 ¢cm N 2 ¢m OT NIIOCKOCTM.
Hangnte yron mexay AaHHbIM OTPE3KOM U MIOCKOCThHO.

25. OcHoBanune DA tpaneunn ABCD nexuT B NNOCKOCTH O, a 0C-
HoBaHne CB ypaneHo ot Heé Ha 5 cm. Ecnmu DA : CB =T7:3,
HanguTe paccTtosiHue oT nnockoctn P oo toukn M, B KOTOpOU
nepeceKkarTcs anaroHanv aTon Tpaneumu.

26. OTpe3ok AB napanneneH nnockoctn o.. AC u BD — gpa pas-
HbIX OTpe3ka, OnyLEeHHbIX B MIOCKOCTb O, Npu4yém AB nep-
NeHONKYNAPEH OTPE3KY U NEXUT No 06enM CTOPOHaM OT Hero.
AB =2 cm v HaxoanTcA Ha pacCcToAHUKM 7 ¢cm OT MIOCKOCTU O,
AC v BD paeHbl 8 cm. Onpegenute anuny CD.

27. MNpsimas AB siBnsieTcs pebpom ABYCTOPOHHErO yria, paBHOIO
90°. Mpsamble A4, n BB, aBnaoTcs nexar Ha nNpoTUBOMOMOX-
HbIX rpaHsx atoro yma. A4, // BB, BB, nepnenaukynspeH AB.
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Hokaxute, 4To npamble A4, n BB, nepecekatorcs. Hangue
yron mexay aTummu npsiMbiMu.

28. B ky6e ABCDA B,C,D, nocTponTe NIMHENHBINA Yron Mexay
NIIOCKOCTAMWU CeYeHUl ABICID " AIDICB N HanguTe ero
rpagyCcHYyH BENMUYUHY.

29. Pebpo npaBunbHOro Tetpasgpa paBHo a. [loctponTte ceve-
HWe, npoxoasiee Yepes pebpo 4B, aensiee ero B OTHoLLe-
HuM 1:3 1 obpasoBaHHOe npu pasaeneHun BC NNockocTbHo,
napannensHon pebpy. Hanante nnowaab cevyeHus.

30. OcHoBaHMe NpsiMOro napannenenunega cocTout n3 pomba
¢ anaroHanamn 48 cm n 20 cm. bonbluasa gnaroHans naparn-
nenenunega obpasyeT C NIIOCKOCTbO OCHOBaHUA yron 45°.
Hangnte nnowaab ero nosiHOM NOBEPXHOCTW.

31. OcHoBaHWe nNupamugbl COCTOUT U3 NPSIMOYrOfIbHOro Tpe-
yrofibHMKa, paBHOro ero 60KOBbIM rpaHsM. [1Be CTOPOHbI
nepneHanKynsipHbl MAOCKOCTM OCHOBaHUS, @ TPETbsl 00pasyeT
C OcHoBaHueM yron 45°. Hangnte onvHy CTOPOH nupamMmipl
n nnowaab 60KOBOM MOBEPXHOCTMU.

32. OcHoBaHWe NPSAMOYrofibHON NPU3Mbl COCTOUT U3 MPSMO-
YrofibHOro TpeyronbHuka ¢ katetamun 12 cm n 9 cm. Ecnu
HaMMEHbLUNI OTPE30K, NpPoXoasLwmn yepes 6okoBoe pebpo
npu3mbl, NpeacTaBnaeT cobon KBagpart, HanauTe nnowagb
ero 6OKOBOW MNOBEPXHOCTH.

33. OcHoBaHue nupamuabl COCTOUT M3 pomba Cc manown aua-
roHanbo d 1 TynbiM yrnoM o. Bce AByrpaHHble yrmbl npu
OCHOBaHUM NMpamuabl paBHbl . Hanante nnowanb 6oKkoBown

NOBEPXHOCTM NUPaMuAbi. @
34. Pebpo kyba ABCDA B,C,D, pasHo a. lMocTpoiiTe ceveHue, B, C,
obpasoBaHHOE pa3pe3aHnem Kyba nrnockoCTbi, NpOXoasaLlen !
yepes cepeaubl pébep A4, AD, A B, . 4, : -
35. Mo pucyHky 1 onpenenuTte, Kak AaHHbIE NPsiMble Pacnosio- i i
XeHbl Mexay cobon 1 NocTaBbTE MEXAY HUMU COOTBETCTBY- i
loLLMe CMMBONbI (® — nepecedeHune, // — napannenbHoCTb, s N c
~ — CKpeLlMBaHue).
Mpambie | 44, | BC,|CC,|CB, | 4B, A D
AD
AIBI
=
AB
=
AD =~
BD .
84}
36. OnpegenuTe, Kak pacnosioXkeHbl Npsimasi U NNOCKOCTb Ha s
puc. 1 N0 OTHOLLUEHMIO APYr K APYrYy U NOCTaBbTe Mexay o
HUMMW COOTBETCTBYIOLLNE CUMBOSbI (® — nepeceyeHune, // — L{‘j

napanneribHoCTb, — — CKpelwnBaHne n c — COOTBeTCTBMe).

S m—_E S
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Mpavas / AA, | BC, | CC,|CB,| 4B

[MnockocTb

ADD,
AA B
ABD
AA.D
BCD

37. 13 ogHOM TOYKM K AAHHOW NAIOCKOCTU NpoBeAeHbl NepneHanKynsap U HaknoHHas. Yron
Mexay HUMK paseH 45°. [InvHa nepneHavkyndapa pasHa a. Hangurte onnHy HakroHHOMW.

38./13 maHHOM TOYKM K NSIOCKOCTU NPOBeAEHbI ABE HAKNOHHble AnuHon 2 m. Hangute pac-
CTOSIHME OT TOYKM [0 NSIOCKOCTU, €CIU HaKNOHHbIe obpa3sytoT yron 60°, a ux npoekumm
neprneHauKynsipHbl.

39. N3 ogHOM TOYKM K AaHHOW MNSIOCKOCTM NpOBeAeHbl ABE paBHbIE HAKMOHHbIE. Yron
mexay Humm 60°, yron mexay ux npoekumMsamMm npssiMon. Hangure yrnbl MeXay Kaxaomn
HaKNOHHOM 1 €€ NpoeKunen.

40. KateTbl npsmoyronbHoro TpeyronbHuka ABC paBHbl 15 m n 20 m. OTpes3ok
CD = 35 m npoBeféH nepneHanKynspHO NO0CKOCTN 3TOro TPEYrofibHMKa OT BEPLUMHbI
npsimoro yrna C. Haigute pacctosiHue oT Toukn D fo runoTeHy3sbl AB.

41. CTopoHbl TpeyronbHuka pasHbl 10 cm, 17 cm v 21 cm. N3 BepwnHbl 605bLOro yrna
3TOro TpeyrosbHMKa K ero niioCKOCTM NpoBeAEH nepneHankynap gnvHon 16 cm. Onpe-
AenuTe paccTosiHWe OT ero BEPLUMH 0 OonbLlen CTOPOHbI TPeYrofibHMUKa.

42. N3 BepwmnHbl A TpeyronbHuka ABC npoBegeHa BHe ero nnockocTtu npsamas AD,
obpasytouast co ctopoHamu AB n AC paBHble ocTpble yrnbl. Ha kakune YacTu npoek-
ums npsimoit AD Ha nnockocTb TpeyronbHuka aenut ctopoHy BC, ecnn AB = 51 m,
AC=34mwnBC=30m?

43. N3 ToukK, yaanéHHOW OT NMIOCKOCTW, NPOBEAEHbI ABE HAKIMOHHbIE, N OHM 0Opa3yoT C
nnockocTbto yrmbl 45° 1 30°, a Apyr ¢ Apyrom — npamon yron. Onpegenute pacctosiHue
Mexay BepLUMHaMN HaKOHHbIX.

44. lNpoBeanTe NAOCKOCTb, NapannenbHy AaHHOW NPSMON U3 3agaHHOM ToYKK. CKOMbKO
Takux NIOCKOCTEN MOXHO NPOBECTU?

45. [JaHa NNoCKOCTb M napannenbHas en npamas. [Nposegute NpsiMyo JIMHUIO B 3TOM
NNOCKOCTM NapanneribHO AaHHOW MPSAMOK Yepes3 TOYKY Ha MIOCKOCTH.

46. [InnHbl OTPE3KOB ABYX NPSAMbIX MEXAY OBYMS napansiesnibHbIMU NAIOCKOCTAMU PaBHbI
51 cm n 53 cm. OTHOLWEHNE NX NPOEKLNIA HA OOHY U3 3TUX NSTOCKOCTEN NPUMEPHO 6:7.
Onpegenute pacctosiHne Mexay 3agaHHbIMU MIOCKOCTAMMU.

47. B npocTtpaHcTBe ABa NPSAMbIX Yrfla pacrnonoXeHbl Tak, YTO MX COOTBETCTBYHOLLMNE
CTOPOHbI NapannensHbl U OANHAKOBO HaMpaBrieHbl APYr K APYrY U NepneHanKynspHbl
OTpe3Ky, coeguHsLLEeMy X KoHUbIl. [1nnHa aTtoro otpeska pasHa a. Ha ogHom ctopoHe
yrna npofomxkeH oTpe3ok b. 13 BToporo yrna npoaormkeH He napannenbsHbli eMy oT-
pesok ¢. Onpegenute paccTosiHue Mexay 3TUMU OTpe3KaMu.

48. NpaBunbHag WeCcTUyrorbHas npmMama ¢ KsagpaTtHbIMU CTOPOHaMM paspesaHa nnocko-
CTbH0 Yepes OgHY CTOPOHY HXKHEro OCHOBaHUS U MPOTUBOMOMOXHYH CTOPOHY BEPXHErO
ocHoBaHud. CTopoHa ocHOBaHus paBHa a. Onpegenute nnowagb MNonyYmMBLLErocs
ceyeHus.

49. CtopoHbl TpeyronbHuka ABC: AB =9, BC=6n AC = 5. Yepes otpesok AC npoxoaunt
MNOCKOCTb 0L, 06pasytoLLas ¢ NOCKOCTbIO TpeyronbHuka yron 45°. Hangute paccrosiHme
MeXAy NIOCKOCTbIO OL U BEPLUNHON B.

50. NpoBeanTe NOCKOCTb, NEPNEHANKYNAPHYIO BTOPOMW MIOCKOCTU OT AAaHHOW MPSMOMN.
CKONnbKO TakuX MyI0CKOCTEN MOXHO HapucoBaTb?

L
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OCHOBHbIE CBEOEHUA O TEOMETPUA

. lMTnaHumempus @

1.1. Yrnbl v npsimble /
/
NMapannenbHble U nepecekakLwmecs

npsAmMmbie

MNoCcKkOCTb MOXET MMETb ABE NnapaninenbHble
(puc. 1) unu nepecekaromecs (puc. 2) npsamble. @

a
-
CMe)KHbIe n BepTI/IKaanbIe yrnbl

Cymma cmexHbix yrnos pasHa 180° (puc. 3). Bep-
TUKanbHbIE YIIbl PaBHbI (puc. 4). @

Yrnbl, o6pa3oBaHHbIe NMPU NepecevYeHUmn
ABYX NPAMbIX TpeTben npsimon (puc. 5): (04 B
1) 21 n 25, 22 n £6, £3 n 27, 24 n L8 — co-

OTBETCTBYHOLLUE YITbl; o+p=180°
2) £3 w1 £6, £4 n £5 — BHYTPEHHUE OQHOCTO-

POHHMUeE yrhbl;
3) 23 1 £5, £4 n £6 — Ha3bIBaOTCA BHYTPEH- @
HUMM HaKpeCT nexawmumMm yrnamu. 2

Mpu3Haku napannenbHOCTU NMPAMbIX ]
Ecnu gBe npsiMble nepecekaeT TPeTbs NpsiMas
(puc. 5), L] =42

1) ecnu BHYTPEHHME HaKPecT nexalwjue yrhbl
paBHbI;

nnm @ c
2) ecrniv COOTBETCTBYIOLLME YITIbl PaBHbI; a 1/2
3

Unm 4

3) ecnu cymMmMa BHYTPEHHUX OOHOCTOPOHHMUX
yrroB pasHa 180°. 8/1

[aHHble nNpsiMble NapannenbHbl.
Ceolicmea napasnenbHbIX NPSIMbIX @
Ecnu oBe napannenbHble NpsiMble nepecekaeTt

a
TpeTbs Npsimas (puc. 5): /
/

1) BHYTPEHHME HaKPeCT nexallne Yribl paBHbl;
2) COOTBETCTBYIOLLME YITbl PaBHbI; /
3) cymMma BHYTPEHHUX O4HOCTOPOHHUX YITIOB
paBHa 180°.
Ecrm allbwallc,tobll ¢ (puc. 6).
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1.2. TpeyronbHuUKun
1°. OCHOBHbIE NMOHATUA

MyCTb Ha NNOCKOCTN €CTb TPU TOYKM, HE Nexalume
Ha ogHown npsamon. CoeanHAEM KaXable 3TU TOYKU
oTpeskoM. lNonyymBlasca durypa HasbiBaeTcs
mpey20/ibHUKOM. TOYKN Ha3blBaOTCS BepLUMHAMM
TpeyrosnbHMKa, a TOYKN NepecevyeHnss — CTOPOHaMMU.

O6o3HauyeHue: A, B, C — sBepwuhsbl, A, B, C —
CTOPOHBbI.

Y TpeyronbHMKa €CcTb TPU BHYTPEHHUX yrna:
¢BAC, £CBA, £ACB.

O6osHayeHue: o , 3, V.

CpeaHsast NMHMA TpeyroribHMKa — 3TO OTPEe30K, COeAMHSAILWNN cepeauHbl ABYX ero
CTOPOH.

MeduaHou TpeyronbHMKa Ha3blBalOT OTPE30K, COEANHAIOLLMIA BEPLUNHY TPEYrofbHMKa
C cepefunHon NPOTUBOMOMOXHOW CTOPOHLI. B TpeyronbHuke Tpu MeguaHbl, OHU
obosHavaroTcs Kak m,, m,, m,.

Guccekmpuca mpeyaosibHUKa — OTPE30K, KOTOPbIN COeaMHSAET BEPLUNHY TPEYrofibHMKa
C €ro npOoTMBOMOMOXHON CTOPOHOM W AenUT COOTBETCTBYHOLLMA yrosl nononam. Y
TpeyronbH1Ka Tpu BUCCeKTpUchl, OHN 06o3HadaroTesa Kak [, [, [..

Bbicoma mpeyaoribHUKa — 3TO NeprneHauKynsp, OnyLeHHbIN N3 BEPLUNHBI TPEYroribHUKA
K NpsSIMOM HaNpoTMB Heé. TpeyronbHUK UMeeT TPU BbICOTbI, HA NMCbMEe OHM 0603HavaTCH
Kak h,, h,, h.. CpegHasa NnuHUsS — OTPe3oK, COeAUHSAILWMI cepeauHbl ABYX CTOPOH. Yucno
CPeaHUX NNHUI Takke paBHO 3.

[MNepumemp — aTO cymma AfnH TPEX CTOpoH. O6o3HayeHme: P.

TpeyronbHWKM AENSATCS Ha TP TUNa B 3aBUCUMOCTU OT UX CTOPOH: @) paBHOCTOPOHHUE
(a =b =c); 6) paBHOGeapeHHble (OBe 13 Tpéx cTopoH A, B, C paBHbl); B) pa3HOCTOPOHHME
(Hn ogHa 13 ctopoH A, B, C He paBHbI).

OKpY>KHOCTb, KacaroLascs Bcex TPEX CTOPOH TpeyronbHMKa, Ha3bliBaeTCs BNMCAHHOM
OKPYXHOCMbIO (Takas OKPYXHOCTb CyLLeCTBYyeT U eQuMHCTBEHHa). Pagunyc BnncaHHoW
OKPY>KHOCTU onpenenseTcs r.

OKpY>KHOCTb, NPOX0OAsLLAsA Yepes BCE TPU TOYKM TPEYrofnbHUKa, Ha3blBaeTCst OriucaHHoU
OKpy>XHOCMbt0, a eé paauyc onpegensietca R (Takas OKpPY>XHOCTb CyLEeCTBYET U
€OWUHCTBEHHA).

2°. OCHOBHbI€ CBA3U

1) a+ B +y=180°. Cymma BHyTPEHHMX yrnoB TpeyrornbHuKa pasHa 180°.

2) Bce Tpn MeauaHbl nepecekaroTcA B OQHOW Touvke. JTa TOuKa AenuT MeauaHy B
COOTHOLLEeHUN 2:1.

MenwaHa genvT TpeyrornbHUK Ha ABa paBHbIX TpeyrorbHuka. [rvHel MegnaH HaxogaTcs
no oopmyram:

ma:l\/2b2+2c2—a2; mbzl—\/2a2+2cz—b2; m,. =1—\/2a2+ 2h%—c?.
2 2 2

3) Bce Tpu BuccekTpucbl nepecekaroTca B OAHOM Touyke. OTa Touka byaer LeHTpoMm
BMMCaHHOW OKPYXXHOCTWU. buccektpuca genut CTOpoHy, Ha KOTOPOW OHa npoBedeHa, Ha
4yacTu, NponopuUnoHanbHble ocTarnbHbIM cTopoHam (puc. 2). Ecnu BD 6uccektpuca, 1o

AB - BC
AD DC

EE———— SR
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OnuHy BGuccekTpucbl MOXHO HaAWTU MO 3TUM
dopmynam.

B
la—zﬁx/p(p—a); lbzi\ia_s\/p(p—b); @

"~ b+c

1c=2\/%\lp(p—€), p=a+b+c.
+

a

4) BbICOTbI TPEYronbHUKOB UMM UX NPOOOITHKEHUN
nepecekatTcsi B 04HOW Touke. [riMHa BbICOTbI MOXET
ObITb HangeHa 13 popmynebl

a b c .

"N
S
aQ

3neck S — nnowagb TpeyronbHUKa.

5) CepeguHHble NepneHauKkynspbl K CTOPOHaM Tpe-
YronbHWKa nepecekarTca B OQHOM TOYKe. JTa TouKa . B
ByaeT ueHmMpPoMm ornucaHHOU OKPYKHOCMU TPeyrorbHUKa. C'— 7 °n

6) CpedHss nuHUS TpeyrofnbHWKa naparnnenbHa TpeTben CTOPOHE, a e€ ANnHa paBHa
NONMOBWHE AMVHbI 3TOW CTOPOHbI.
7) Teopema CMHYCOB:

a b c _IR

sina sinf}  siny
8) Teopema KOCUHYCOB:
a’=b’+c?-2-b-c-cosa; b’=a’+c*-2-a-c-cosf; c?=a’+b’-2-a- b - cosy
9) ®opMyribl BLIYUCIIEHWS NIOLWAAN TPEYTOMNbHYKA:

1 1 1 b
S= Eaha = Ebhb = EChC; S= %absiny = %bcsina = %bcsinﬂ. S = %; S=pr
10) ®opmyna NepoHa:
a+b+c
S=\p(p—a)p-b)p-c); -
3°. BaxHble YacTHble crnyyau
a) MpsimMoye2ornbHbIU mpeyaoribHUK (puc. 3).
2y=90°, a+f=90°, AC n BC — kateTbl, AB — runoTeHy3a.
Teopewma lMudparopa: a’+ b’ =c2.
(=)
S:lab; :E; r:a+b—c;

2 2 2 g
£=sina, ﬁ=cos,8; Zl:sinﬁ; b—=cosa; i
C C C C [
a a b b
—=tga; —=ctgf3 —=ciga; —=1gp. =
, =8 5 gp oo h gp -

m
0) PagHOCMOpPOHHUU mpey20s1bHUK. ~
2
a=p=y=60"; S=a;/§; r=a6£; R:a3£.

i
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1.3. YeTbIpEXYronbHUKN

@ 1°. Mapannenorpamm

B C MpAMOYronbHMUK C napannenbHbIMU
NPOTMBOMOMOXHBIMA CTOPOHAMK Ha3blBaeTCHA
19 naparnnenozpaMmom (puc. 4).

h OTpes30k, COeaUHSAWNA HECMEXHbIE
BEPLLUMHbI, Ha3bIBAETCSA AnaroHarnblo.

AB v CD; AD v BC - napannenbHble
L 4

A K D CTOPOHbI;
BD w AC — gnaronanw.

OcHoesHbIe ceolicmea U OmHoWweHusi

1) Toyka nepeceyeHnst anaroHanemn SBnseTCca LLeHTPOM CUMMMETPUN Napannenorpamma.
2) AnvHbl NPOTUBOMNOMOXHbLIX CTOPOH paBHbI Mexay coboun:

AB=CD w AD = BC.

3) MpoTmnBONONOXHbIE YIMbl NapannenorpammMa paBHbl Mexay cobon:

2tBAD = £BCD w £ABC = £ADC.

4) Cymma cMmexHbIx yrroB pasHa 180°.

5) OuaroHanu gensitcs nononam B Todke nepecedeHusi: BO = OD wn AO = OC.

6) Cymma KkBagpaTOB CTOPOH paBHa CyMMe KBagpaToB AuaroHanemn:

AB?+ BC?2+ CD?+ DA’= AC?+ BD? vinm 2 - (AB*+ BC?) = AC?+ BD>.

7) NMosepxHocTb Napannenorpamma: a) S=ah , rae: a = AD ctopoHa, h = BK —BbIcoTa.
6) S = a b sina, roe: b=AB — cTopoHa, a=2BAD — yron mexay ctopoHamu AB v AD.
2°. Pomb

Mapannenorpamm, y KOTOPOro BCE CTOPOHbI PaBHbl, HA3bIBAETCSA POMOEOM.

Bce cBolicTBa, NpUMEHNMbIE K NapannenorpaMmmy, NpUMeHUMbl U K poMOY.
HononHumensHbie ceolicmea pomba

1) AnaroHanu pomba B3aMHO NepneHAnKynspHbl.

2) OunaroHann pomba siBnstoTCcsa GuccekTpucaMmm BHYTPEHHUX YITIOB.

3) Mnowaak pomGa S = —é -d,- d, roe d, d,— nnaroHanu pom6a.

3°. NMpamoyronbHUK

Mapannenorpamm, Bce yribl KOToporo paBHbl 90°, Ha3bIBaeTCA rMPsSMOy20/1bHUKOM.
1) dnaroHann npamMoyrofibHMKa paBHbl MeXay cobon.

2) Mnowaab npsamMoyronbHuka S = a - b, rae a n b — cMexHble CTOPOHbI MPSMOYTOSbHUKA.
4°, KBagpat

MpAMOYronbHMK, Y KOTOPOro BCE CTOPOHbI paBHbI, HA3bIBAaETCA K8adparmom.

Bce cBolicTBa, NpUMEHNMbIE K pOMOY 1 NPSMOYrOSbHUKY, MPUMEHMMbI U K KBaapaTy.
Ecnu a — cTopoHa kBagaparta, a d aaroHans: S=a?; S= i; o d=a\2.

e EEE————— S
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5°. Tpaneuus

YeTbIpéxyronbHOM TpaneLumen HasblBaeTcs Tpaneums,
Yy KOTOpPOM OBe CTOPOHbI, Ha3blBaeMble OCHOBaHUSMMU,
napannenbHbl apyr Apyry, a ABe OpYyrMe CTOPOHHI,
Ha3blBaeMble CTOPOHaMU, He napansenbHbl.

OTpes3ok, coegnHsaWMN cepeanHbl CTOPOH,
Ha3blBaeTCs CpeaHeNn NMMHUEn Tpaneunn.

OCHOBHbIE XapaKTepPUCTUKMU:

1) cpedHsAs NUHMA Tpaneuuu napannenbHa
OCHOBaHMSIM 1 paBHa NOMOBMHE CYMMbl OCHOBaHUN;

A
_ ath . _
2) Mnowaab Tpaneuun S = 5 h,rne awnb @

D B

OCHOBaHWs, a /1 BbIcoTa (puc. 5). '

1.4. Kpyr, OKpy>XHOCTb

1°. MycTb R — nonoxutenbHoe 4YMCNo, a To4ka
O paHa Ha nnockocTu. durypa, obpasoBaHHas C
TOYKaMM, HaXOAALMMUCA Ha PacCTOSIHUM R OT TOYKK
O, HasblBaeTcst okpyxHocmbto. Touka O — ueHmp
OKPY)KHOCMU; OTPE30K, COEOQUHSIIOLLNA LEHTP U TOYKY A
OKpY>XHOCTU, — paduyc, a umcno R — dnuHa paduyca.
OTpe3ok, cCoeaUHAILWMNN OABE TOYKN OKPYXKHOCTMU,
Ha3blBAETCS XOpAOW, a OTPE30K, NPOXoasaLnn Yepes @
LEHTp, Ha3blBaeTca duamempom.

KoHe4yHas yacTb NIIOCKOCTN, OrpaHNYEeHHasi Kpyrom, B
Ha3bIBAETCSI OKPYKHOCMbHO.

KrnouyeBble OTHOLLEHUS:

1) D = 2R, rge: D — npnuHa guameTtpa. C

2) L = 2nR — pnunHa oKpy»XHOCTHU.

3) S = R’ — NOBEpPXHOCTb Kpyra. A

4) Ecnu npsimble AB v CD nepecekaloTcsl B TOYKe
K (puc. 6), BoinonHsietca cooTHoweHve AK - KB=CK-KD.
5) AnameTp, gensawmm xopgy nonosnam, nepneHankynsapeH aTon xopae.

6) PaBHble XopAbl HaxoaATCcA Ha paBHOM pacCcCTOAHUM OT LUEeHTpPa, U, HaO60pOT, XopAabl,
HaxoadauwnecAa Ha paBHOM pPacCcCTOAHUU OT LEHTPa, paBHbl MEXAY cobon.

2°. KacaTtenbHas

Mpamas, umeroLas C OKPY>XHOCTbIO OHY OOLLYIO TOYKY, Ha3blBaeTCHA KacaTenbHON K
OKPY>XHOCTM B 3TOW TOYKe. Toyka HasblBaeTCs mMoykoU KacaHus (puc. 7).

Mpamas, nvetoLas ase obLMe TOYKM C OKPYXKHOCTbIO, Ha3bIBAETCHA CEKYLLEA. =
CBoiicTBa KacaTesnbHOMN: g
1) Pagnyc, npoBeAEHHbIN K TOYKe KacaHusl, NeprneHanKynsipeH kacaTenbHoM. A
2) V13 TOYKM BHE Kpyra K 3TOMY Kpyry MOXHO MOCTPOUTb [BE KacaTernbHble, OTPe3Ku :
3TUX KacaTenbHbIX paBHbl Mexay coboi (puc. 8): AB=AC. p=
3) Ecnn AC oTtpe3ok 1 nepecekaeT okpykHoCTb B Toukax C'u D, n AB — kacaTernbHas, a
10 AB°=AD - AC (puc. 9). 3

P
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C

3°. LleHTpanbHbIe 1 BNIUCaHHbIE YITbl

Niobble aBe HecoBnNaaaloLLMe TOUYKN OKPY)XXHOCTM AensAT eé Ha ABe YacTu. Kaxaas us
3TUX YacTeit HasbiBaeTcs dyeol okpy»kHocTu. O6o3HadeHus: ADB, ACB.

Yron AOB siBnsieTcs LueHTpanbHbIM yriom, onupatowmmes Ha gyry ADB (puc. 10), a
yron ACB onupaetcs Ha ayry ADB v HasbiBaeTcs yesioM, 8rucaHHbIM 8 OKPYXHOCMb.
Mexay aTumu yrnamu

¢tACB = —; - CooTHolueHne 2AOB cnpaseanueo.

Mnowaab cermeHTa Kpyra: S =

180

TEOMETPU A

2
+ = ﬁ . +
Ssektor - SA 360° o=

B yacTHOCTWU, BHYTPEHHUIA Yron, NpoBeLEHHbIN
B MOMYOKPYXXHOCTU, ABMSIETCA MNPSIMbIM YITIOM (puc.
11). BnncaHHble yrnbl, onuparoLwmecs Ha ogHy ayry,
paBHbI.

4°. CeKTOp U CEerMeHT

OTpe3oK OKPYXHOCTWU, OrpaHUYEHHbIN OBYMSA
paguycamu, HasblBaeTcs cekmopom (puc. 12). AnnHa
Ayrn cekTopa:

/= Tigg, rae o — rpagycHasi Mepa LieHTpanbHOro

yrna. ,
Mnowaab cektopa: S = 7%%0?‘ s S= —é ‘R- 1.

CeaMeHm — 3TO 4YaCTb OKPY>XHOCTU, OrpaHNYeHHas
XOpAon n npoBegEHHOM OT Heé ayrom (puc. 13).

©, 4

1 - R2-sin a.
2
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1.5. MNpaBUnNbHbIe MHOMOYroribHUKN

Ecnu cTopoHa npasunbHOTO 7 yrna paeHa a , NepuMeTp paseH P, nnowadb
paBHa S , pagunyc BMMCAHHON OKPYXHOCTI PaBeH 7, PAANYC OMMCAHHOI OKPYXHOCTM
paBeH R , @ BHYTPEHHWUI Yron paBeH o

=g - 1. p.,. =1, e —(n-2)-180°
P,=n-a, S == P:r,=5n-ar, an—+
— a, . — —a”
Ry= . 180 = 2 g e
n n

[MpAMOYronbHMKM C BNMCAHHOM M ONMUCaHHOWN OKPY>KHOCTbIO (puc. 14).

B 5
C L4 sc=180°
BC+AD:AB+CD ZB + /D= 1800 C
A
A D D

Il. CtrepeomeTpus

B NPOCTpaHCTBE reoMeTpn4eckme (bl/lrypbl OenATcd Ha Niockne N NpoCTpaHCTBEHHbIE
B 3aBUCUMOCTU OT TOIO, NMOJTIHOCTbLIO OHW J1EXKAaT Ha MITOCKOCTU UITN HET.

eomeTpuyeckue urypsol

Mnockne MpocTpaHCTBEHHbIE

10

Q / A é » CIDI B ’
B , LAY
B O C v C D B A

FTEOMETPUA
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2.1. OCHOBHbI€ NOHATUA CTEepeoMeTpuUmn

Pasoen cmepeomempuu reometTpum nayvyaeTr CBOMCTBA NPOCTPAHCTBEHHbLIX reo-
MeTpuyeckux uryp (mnu ten). CrnoBo «cmepeomMempusi» NPOUCXOAUT OT rpeu.
«Stereos» — «OOGbEMHbIN, NPOCTPAHCTBEHHbINY, U «metreo» — «N3MEPATbY.

OCHOBHbIMM reoMeTpUYecknMn ourypamm B NPOCTPaAHCTBE SABMSIOTCS TOYKa, NpsiMas
1 NNocKkocTb. OHU SIBNSIKOTCS OCHOBHbLIMW MOHSATUSIMU CTEPEOMETPUM U HeonpeaensieMbi.

AKcunombl cTepeomMeTpum U UX crieacTBuA (TeOpeMbl)

y A%

Akcroma S,. Yepes nioBble | AKCMOMa 2 | ST 22 Akcuoma S,. Ecnu

TPV TOYKM, He nexalyne Ha | 10K NPAMON Nexar B ABE MMOCKOCTY UMEIOT
O4HOM NPSIMON, NPOXOANT O'E"HOV' eSS, 11 VBCG 0bLLytO TOUKY, TO y 3TUX
NIIOCKOCTb U MPUTOM €€ TOHKK nexar B 3Toun M0CKOCTeN ecTb 1 0bLas

TONbKO OZHa. MnrockocTu. npsiMas, npoxoasLuas

Yyepes 3Ty TOYKY.
Teopema 1. Yepes npsimyto | Teopema 2. Hepes aBe Teopema 3. Yepes ase
M He nexallyl Ha Hen |Nepecekatlolmecs npsmble | napannenbHbie NpsMble
TOYKY MPOXOAWUT MOCKOCTh | MPOXOAUT NIIOCKOCTh U NPOXOAMUT MITIOCKOCTb U
1 NMPUTOM TOMNBbKO OHA. NPUTOM TOMbKO OAHa. MPUTOM TOSbKO OfHa.

2.2. PacnonoxeHue npsaAMbIX U NOCKOCTEN B npocTpaHCTBe
npﬂMble JINHUN B NPOCTpPaHCTBe
D,Be npamMble B NMPOCTPaHCTBE MOIYT Ji€XXaTb UIMN HE JieEXaTb B O[HOW NIIOCKOCTW.

MpsAMble, Nexaline B OAHOW MITOCKOCTU U UMELME TONbKO OAHY OOLLYH TOYKY,
Ha3bIBaTCH r1epeceKkarouUMUCs npsIMbIMU.

Mpamble, nexatine B OOHOM MMOCKOCTU N He nepecekawlwmnecs apyr ¢ gpyrom,
Ha3bIBaOTCA rnapasiiesibHbIMU MPsSMbIMU.

[Be npsmble, He nexaline B Of4HONM NMIMOCKOCTM B MPOCTPaHCTBE, Ha3biBalOTCS
CKpeuwusaroulUMUCS].
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Mpsambie a u b B npocTpaHcTBe

/ '

NexaT B 04HON NNOCKOCTU He nexar

B OQHOW NJSIOCKOCTU

l A

l

Mepecekatowmneca

a
e,

-

N
MapanneneHble

&7/

MpsAMble U NNTOCKOCTU B NPOCTPaHCTBE

l A

CkpeLumBatoLumecs

/W

MpsiMas MOXeT nexaTb Ha NIOCKOCTM, NepecekaTb €€ UM He nepecekaTtb, TO €CTb
ObITb NapannensHoOW NOCKOCTY.

I'Ip;lmaﬂ MU NITOCKOCTb B NPOCTpPaHCTBe

|

VimeeT ogHy TOYKy nepece-
YeHus — nepecekatroLmecs

|

Mepecekatowmecs

\a

\

\
a "
|
\

-

!

He nmeet To4kM nepece-
YeHus — napannernbHble

'

NMnockoctn B N poCcTpaHCTBe

TOYKM, TO €CTb MOTyT ObITb NapannenbHbl Apyr OPYrY.

/

MepeceyveHne
(no npsimon)

B

a

|

VimeeT oBe To4ku nepeceyeHnda
— nexkat B 04HOM MIoCKOCTH

'

- )
MapannenbHble JlexxaT B ogHON
- NOCKOCTU
a
/ \ /
a a
. .
B npocTtpaHcTBE MNOCKOCTM MOTYT nepecekaTbCs Mo NPSAMON UM He UMeTb obLuen
MnockocTn B npocTpaHCcTBe
N
MapanneneHo
(He nmetoT obLLEen TOYKN)
/a
.
e
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Popmbl PacnonoxeHue npsaMbIX B NPOCTPaHCTBEe

[Mpsmble |Jlexat B oaHOM VimetoT obLuyto TouKy Mepecekatowwmecs: a ® b
anb MIOCKOCTU =
He nmetot obwen Toukn | MapannensHble: a/l b
He nexart B ogHOW NNOCKOCTH CkpewmBatowmecs: a - b
Popmbl PacnonoxeHue NpsAMbIX U NSIOCKOCTEN B NPOCTPAHCTBE
a npsmas, |lMNpamas a Mpamas a nmeeT obLlyto Touky ¢ | [epecekatolmecs:
o, nno- He nexunt B | MNOCKOCTBIO a. aoeao
CKOCTb | NNIOCKOCTU | Mpgmas g He MMeEeT HM OAHON MapannenbHble: all o
a. obLLer TOYKM C NITOCKOCTBLIO 0.
Mpsimasa a He NeXuT B NSTOCKOCTU d. acao
dopmbl PacnonoxeHue nnockocten B NPOCTPaHCTBE
MnockocTtu | MmetoT obLLyto TOUKy [Mepecekatowmecsa: a NP = a.
o
p He nmetot obwmnx Touek MapannenbHble: ollB.
2.3. MHOrorpaHHuKM BepwuHa

MpocTpaHCTBEHHOE TEeNO U MHOrorpaHHUK

[MpocTpaHCTBEHHbIE Tena MOXHO NPeAcTaBUTb Kak
4YacTb CyLUECTBOBaHUS, 3aHATYIO MaTepuarnbHbIM TENOM.
[MpocTpaHCTBEHHOE TENO OrpaHNYMBaETCA CBOEN NOBEPX-
HOCTbIO. Teno, cocTosLee U3 NIOCKOro MHOroyrofbHKKA,
Ha3bIBaETCH MHO202PaHHUKOM.

Mpusma

[lpusma — 3TO MHOrorpaHHuK, COCTOALWNNA N3 OBYX
PaBHOCTOPOHHMX MHOIFOYrofibHUKOB, Nexalmx B napar-
nenbHbIX NAIOCKOCTAX U UMEIOLLINX BCe ocTarnbHble pEbpa,
napannenbHble Apyr Apyry.

lMpasunbHasa npusma — 37O NpsAMas Npu3ma, OCHOBa- ;

HUSIMW KOTOPOWN ABMSAKTCA NPaBUibHblIE MHOTOYTONMbHUKN. S K ocrogarue
bokoBasi NOBEpPXHOCTb NPAMOW NMPU3Mbl paBHa NPoOu3- § c%
BELEHUI0 NepnuMeTpa OCHOBaHMSA Ha ero BbICOTY. 2 5 S
Mapannenenunes 2 g x
Mpusmy, ocHoBaHMEM KOTOpPOW ABNAeTcd napari- S o
nenorpamm, HasblBatoT rapasiiesnenunedom. Bee wecTtb 9 L-birosamid~d S
ero CTOpOH — napannenorpamMmmbi. =

Ceolicmea napannenenuneoda

1) Touka nepeceyeHns gnaroHanen napannenenuneaa
ABASETCA er0 UeHmMpPoM cuMmempuu.

2) TlpoTNBOMNONOXHbLIE CTOPOHbI Napannenenuneaa
paBHbI 1 naparnnenbHbl.

3) Bce 4veTbipe guaroHanu napannenenunega nepe-
CekalTca B OQHOW TOYKE M OensaTcs nonoriam B TOYKE
nepeceyeHus.

EEE——— S
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Mapannenenunea, 6okoBble pebpa KOTOPOro NepneHanKy-
NSAPHbI NNIOCKOCTM OCHOBAHWS, Ha3bIBAETCA MPSMbIM rapari-
nenenuneoom.

MpamoyronbHbIM Napannenenunen — 3T0 NpPaBUIbHbIN
napannenenunes, OCHOBaHUSA KOTOPOro — MPSiIMOYTONbHUKN.
Ecnn cTOpoHbI NpAMOYronbHOro napannenenunena pasHbl,
TO Takow Napannenenunen Ha3biBaeTcs Kybom.

Bce cTopoHbl Kyba — paBHble KBagpaTbl.

Mupamupa

[Mupamuda — 3TO MHOrorpaHHuK, o4HO OCHOBaHue KOTO-
pPOro — NPOM3BOSIbHbLIA MHOFOYrOfIbHWUK, @ OCTarbHblE CTO-
POHbI — TPEYTrOoNIbHUKN C OBLLMMM BEPLUMHAMMN.

Bbicoma nupamudbi onpegenseTcs kak nepneHankynsap,
NPOBEAEHHbIV OT BEPLUMHBLI MMpaMmnabl K NAIOCKOCTM OCHOBa-
HUS.

lpasunbHas nupamuda — 3TO NMpaMmmaa, OCHOBaHUE KO-
TOPOW COCTOUT U3 NPaBUSTIbHOrO MHOrOYrofbHKKa, a BbiCOTa
nagaeT Ha LLEHTP OCHOBaHUS. Bce CTOPOHbI NpaBuIibHOW Nupa-
MUAbl paBHbl; BCE CTOPOHbI — paBHOOEAPEHHbIE TPEYTONbHUKN.

Ecnn ocHoBaHme nupamuabl COCTOUT U3 11 YIA0B, TO Takas
nMpamuia HasblBaeTCcs 1-y20/bHOoU. TpeyronbHas nupammaa
Ha3blBaeTCs mempasopom.

Ecnu Bce pébpa TeTpasgpa paBHbl, TAkOW TeTpasgp Ha-
3bIBAETCSA 1pasusibHbIM mempasadpom.

BokoBas NOBEpPXHOCTb NPaBUbHON NMPaMUAbl PAaCCYNTbI-
BaeTcs No criegytoLlen opmyne: S50,< = P- h,roe P - nepu-
MeTp OCHOBaHWA nNupamMuabl, 1 — anodgema.

T Bepwuna

MHororpaHHuKu
Mpu3ma MpsaMoyronbHbIN Ky6 NMupamupa
napannenenunen
D S
JI DCI D] CI
|
U 1
A4 B, A, : B,
1 | ﬂ
1
| D$----1- =
DI ’ C A D
$---4-2C 4 =
/ =
’ A B (a9
A B 5
84}
=
OcHoBaHusa — MHoro- | OcHoBaHust — NpsaAMO- | OcHoBaHUA — OcHoBaHne — MHOro- o
YrOSNbHUKMX, TPaHn — yronbHble YETLIPEX- | KBaApaThl, FPAHN — | YrofbHUK, rpaHn — m
—~
napannenorpammbl. | yrofibHUKK, rPaHn — | kBagparbl. TPEYronbHUKN.
NPSIMOYTOSTbHUKMN.
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MpocTenwumne ce4eHNs MHOrorpaHHMKOB

ACC, — nepeceka-
loLLas NNoCcKoCTb,
npoxoAsLas yepes
Toukm 4, C, C,.
ACC A, - cevenue.

CBK , - nepeceka-
IOLLIAsACS MOCKOCTb,
npoxogsLlas yepes
Touky K U IpSAIMYTO
CB.

CBKM — ceuenne.

Achz — MIOCKOCTb,
nepecekaroLlas nps-
Mble BC] n BAI;

AzczB — ceveHue.

MHoroyronbHaa | lMpsMoyronbHbIN Ky6 Mupamupa
npusma napannenenuneg
E1 D] D1 p CI D] p C
F  C !
1 _/ 1 M
ul' B, A8, |
y ) A :
K| IS
D C
F. ........... C
A B
A4 B 4

ABN — cekywas nno-
CKOCTb, NpoxoasLas
yepes napannenbHble
npsamble AB n LN;
ABNL — ceyenne.

2.4. NMapannenbHOCTb MPAMbIX U NSIOCKOCTEN B MPOCTPaHCTBe

MapannenbHbie npsiMble

HOW MMOCKOCTU N He
nepecekarTcsl, OHU
Ha3blBalOTCA
napannenbHbIMU
MPsAMbIMU.

allc,obll c.

Ecrmanf =b,
acowunall B, 1o
bl a.

OnucaHue OTnnunTenbHbIe NPU3HAKK
b a a a
7 C I/ b b a
o b
al//b, B
€Cnu npsimble
a v b nexar B oa- Ecrma ll b,

Ecrma n B = b,
allavnallB,
Toallb.

CBouncrtBa napannenenuvnena

Csoiicteo 1. YeTbipéxyronbHuk A4 ,C,C, o6pasoBaHHbIi

AavaroHansimm oCHoBaHus 1 6OKoBbIMK pEBpamu napannene-
nuneaa, sIBNSETCS nNapannenorpaMmmomM.
CBoicTBO 2. MpOoTUBOMNONOXHbIE CTOPOHbLI PaBHbI.

44 BB =DD,C,C.

CsoiicTBo 3. Bce agnaroHanu nepecekatTcsl B OAHON TOYKe
v gensaTca B aToM Touke nononam (A0 = OC,, CO = OA).

TEOMETPUA
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2.5. NepneHANKYNAPHOCTb NPAMbIX U NSIOCKOCTEN B MPOCTPaHCTBE

MepneHAUKYNAPHOCTb NPAMbIX U NSIOCKOCTEN

Ecnn npamas, nepecekatoLias NnocKoCTb, NepneHaANKYNspHa Kakon-nmbo npsmon,
npoxogsuen yepes 3Ty TOYKY nepecevyeHus Ha NIOCKOCTU, TO NpaAMasa HasblBaeTcs
rneprneHOUKynspHoU 3mou rniaocKkocmu.

CkpewmBaroLymecs npsimbie

OnucaHue O603HavyeHue Yron mexay npsiMmbiMu

b bi
, o E / MA
a
/{ /
s a ¢
I//' a—
- o

— oS
o}

a

NpsmMble, KOTopble He Nepe- | Ecrimacao, oo Nb = Yrnom mexay ckpeLumBato-
CeKaloTCsa U He nexar B O Oe¢a 1oa~b. |LMMACS NPAMbIMA CUATAETCS
OOHOWN NIOCKOCTU, Ha3blBa- yron mexagy noCTpOeHHbIMU
I0TCA CKpewusarouuMucs, nepecekarLWmMMnca NPAmbl-
Ha NMCbME BblpaXkaroTcs Kak MK, napannenbHbIMU 3TUM
a-=b. NPSAMbIM.
Popmbl PacnonoxeHue npsiMbIX B NpOCTpaHCTBEe
Mpambie |JlexxaT B ogHON MmeroT obLLyto TOYKY. Mepecekatowmecs: a @ b.
anb MMOCKOCTK u
He nmetot obwen Toukn. | MapannensHele: a// b.
He nexart B 0gHOM NIOCKOCTW. CkpelwuBatoLmecs: a = b.
PaccTosiHusa
PaccTosiHue ot Toukm| PaccrosiHue ot npsimon oo PaccTosiHue mexay
[0 NJIOCKOCTHU NNOCKOCTH NJIOCKOCTAMMU
A A
[ a T
A?
} B i
B
o B B
4 - . B
) i‘* all a, oll B, =
o Adea AB Lo AeB AB Lo -
~
MapannenbHOCTb NPSIMbIX N NSIOCKOCTEN B NPOCTPAHCTBE m
=
Mpsmas | IMeloT MHOro oBLMX ToYeK. | MpsiMasi NexwT B NIOCKOCTU: @ C OL. o
a v nno- m
CKOCTL G imetoT ofHy 06LLYH0 TOYKY. [Mpsamasn nepecekaeT NNOCKOCTb: d ® OL. ~
He nmetoT obLLmMX TOYeEK. Mpsimas napannernbHa NNockocTu: a /l a.

e
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OnucaHue

O6o03HavyeHusA

CBoucTBa

a

o

Ecnn npamasa a He
umeeT obWKUX To4vyek
C NNOCKOCTbIO O, TO
npsMas U nnocKoCTb
Has3blBalTCA napan-
nenbHbIMM U 0003Ha-

yatotcs yepes a // oL.

L)\ =7

Ecnu npamasa a He
NEeXUT B MNNIOCKOCTH

ouvallb bca,
Torga a /l .

NAHWS NepeceyeHus
nrnockocTten o u 3,

acawvall B, Torga
blla.

Ecnu npamasa b —

Ecnv npamas b —
NUHUS NepeceyeHns

nnockocTten o u 3,

allawvall B, Torga
allb.

I'IapanneanOCTb NJOCKOCTEN B npocTpaHCTBe

MnockocTtu | metoT obLLyro TOYKY. Mepecekatotcst: oL ® 3.
"
anp He nmMetoT 0BLLMX TOYEK. MapannensHbl: o // 3.
OnucaHne O6o3HauyeHue CBoncrBa

b/
b/

Henepecekatowimnecs

MU r1ocKocmsamu
1 obo3Ha4valTCsa Kak

o/l B.

MIocKocTv oL U 3 Ha3bl-
BaKOTCA r1apasiiesbHbl-

[/

b/

Ecrmacao, bca, a®b,
a,cB,b,cP, a,0b,
alla,bllb,Toollp.

Ecrm o // B ny cekywwas
MMoCKoCTb, oL NY = AD w
B ny=BC, torma AD /I BC.

MapannenbHOCTb NNIOCKOCTEN

OnucaHue

CBoucTtBa uryp B napannenbHOn NpoeKkumm

npaBneHne Npoekumm,

pbl.

CoxpaHsrTca

He coxpaHsitoTca

F — ourypa, a — nno-
CKOCTb Mpoekumu, [ — Ha-

F, — F npoekuunsa dury-

1) ®opMbl OTHOCATCH K Kraccam
(To4yka K TOYKe, NpsiMasi K NPAMON,
CeYeHne K CeYeHUo, TPeyrosibHUK K
TPEYronbHUKY);

2) TOYKM NpuHaanexaT NpAMoun nn-
HWUN;

3) pacnonoXxeHne To4YeK Ha NPSMOMN;
4) napannensHOCTb NPAMBbIX;

5) paBeHCTBO (MM NponNopLUMOHarb-
HOCTb) CEYEHUNN, NeXallmnx Ha OgHON
UnNn napannenbHbiX NPSAMbIX.

1) annHa yyacTka;

2) pasmep ymna;

3) NnepneHauKynsapHOCTb
NpsiMblX;

4) paBeHCTBO YrnoB
(nponopunoHanbHOCTL);
5) paBeHcTBO (NMponop-
LMOHAaNIbHOCTb) ceve-
HUN, Nexawmx Ha nepe-
ceKarLmnXCH NpsMbIX.

188
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MepneHANKYNAPHOCTb NPAMOW K NIIOCKOCTH

OnucaHue

O0bo3HayeHune

a

Ecnn b e o npoussonbHoro a L b,
37O HasbiBaeTca a | a.

a

Ecrmbe a, ce o gna
a L becrvma Lc,10a L a.

MepneHAUKYNAPbI U HAKNOHHbIE

OnucaHue O6o03HauyeHune
a B
™ N
B: \ c )
: ¢ A
o :
[ o

Ecnrma 1L a, AB ¢ o, 10
AB — nepneHanKynap, onyLLeHHbIN Ha
MIOCKOCTb O U3 TOYKN A ;
AC - HaknoHHas,
BC - npoekuns HaknoHHOM Ha
MNOCKOCTHU CL.

BC < AB, BC < BD.
Ecrim AB = BD, T0o AC = CD.
Ecnm AC = CD, 10 AB = BD.
Ecrm AC > CD, 10 AB > BD.

Teopema o Tpéx Yron mexay npsAMon U nioCKOCTbIO
nepneHauKynapax
4 a
’ /
ullulAW b
B G / 1—14
o
a Y
AB 1 a MNpsimasa b — npoekuus npsiMoit a
Ecrmal BC,toa 1 AC. Ha NIIOCKOCTU QL.
Ecrma Ll AC,10a 1 BC. (@ — Yron mexay npsiMon a v
MIOCKOCTbLHO OL.

189
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CBA3b Mexay napannenbHOCTbIO U NeprneHAUKYNSAPHOCTLIO NIIOCKOCTEN

a b
Ecrmallb,o L a, : ECﬂﬁoa;/ﬁj:‘(li— :
Too L b. A Ecrma La B La,
y : Ecrma La b 1 a, To o/l P
i i Toallb. A / .

MepneHOUKYNAPHOCTb NSIOCKOCTEN

OnucaHue Mpu3Hak Yron mexay nyocKoctsamMu

B . / / a / B o/
(Cx/ / 0‘7 M C7

Ecnn £ ABC = 90, Ecrmacoawna LB, Ecnm AB L MNw
ov 3 nepneHanKynspHbl. Toa L P. CB 1 MN, 7o
~ ABC - yron nnockocTten o 3.
A4 D;
B, 1€
Cf,// . O6o6wéHHan Teopema MNMudparopa
1 v
L7 & =a’+b+c’
A',‘\“\- --------------------- D
-~ \\
'o' ~
o %
B a C
OpToroHanbHasi NpoeKuusi B MpaHb MHOroyronbLHoOM NpoeKkuun
npocTpaHcTBe

B

4
c
B,
/‘d/ S, =85 coso
4, C,

B opToroHansHow npoekumun: [ L a.

S — nnowaab MHOTOYroNMbHUKA;

[ - HanpasreH1e Npoekumy; S, — nnowasb MHOroyrofbHOW OPTOroHaLHON
Ol — MJTOCKOCTb MpPOoEKLUUNN. npoekunu;

@ — Yron mMexnay MHOroyrorbH1KOM U1 NIoCKOCTS-
MU NPOEKLINNA.
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Tabnuua coctossHUA y4ebHUKa, BbiAaHHOro B apeHay

. Mognuce
T/r YuebHbin | Coctosanue | Mognucek | CocTosiHne A
KITaCCHO-
damunus, roq yyebHUKa |knaccHo- | yvyebHuka 0 DVKO
NMS ydeHnKa npu ro pyko- | npu coave BOEBIITG
nonyyYeHun |Bogutens s
1
2
3
4
5
6

B koHUe y4yebOHOro roga yuntenemM Ha OCHOBe clie4yloLmx
KpuTepueB OLeHUBaeTCs COCTOsSIHME y4ebHuKa,

BblgaHHOIo B apeHAay:

HoBbil CoxpaHeHOo nepBoHa4anbHoOe CoCTosiHME y4ebHuKa.
O6noxka uenas, He oTaerneHa OT OCHOBHOW YacTu y4yebHuKa.
XopoLuunm B Hanuumnn Bce cTpaHuupbl, Lenble, No nopsaky, 6e3 Hagnucen
N PUCYHKOB Ha CTpaHULax.
O6noxka maTas, 4aCTUYHO UCNUCaHHAas, Kpas NMNCTOB 3arHyThl,
YnoBneTsopu- YAOBNETBOPUTENBHO NOAPECTaBPUPOBaH YY4EHNKOM. BbipBaHHbIE
TenbHbIN CTPaHu1Lbl BKNEEHbI, HA HEKOTOPbIX UMEKTCH HaAMUCHW.
O6noxka ucnmcaHHas, nopeaHHasi, YaCTU4HO UM NONMHOCTbLIO
oTaoeneHa OT OCHOBHOW 4acTu, HEeyOOBNETBOPUTENbHO
HeynosneTtso- nogpectaBpTpoBaHa. CTpaHuubl NOpPBaHbl UMW OTCYTCTBYIOT,
pUTENbHbIN ncyepyeHbl, paspucoBaHbl. Y4ebHUK pecTaBpupoBaTb HEBO3-

MOXHO.




