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NPEOVUCNOBUE |

Hdopoaue yyeHuku! Bbl HaduHaeme u3ydyeHue camMo20 Kpacueoz2o pasdesia
MamemMamuKu — 2eomempuu. B npedbiOyuwiux Krnaccax 8bl MO3HaKOMUIIUCh C HEKOMOPbLIMU
ceomMempuyeckumu chueypamu u ux ceoticmeamu. B 7 knacce bl cogepwume
nymewecmeue 8 yousumersibHbIlU MUp 2eoMempuyeckux chuayp, npucmynume K e20
8CECMOPOHHEMY U cuCmMeMamu4yecKoMy U3yYEeHU!O.

Hac okpyxaem mup ceomempudeckux ¢guayp. B noeceOHe8HOU XU3HU Mbl
cmarsnkueaeMcsi ¢ HUMU Ha KaxXoom waay. [JelicmeumernibHO, OKOHHasi pama umeem
opMy nNpsMOy20ribHUKA, CHEXUHKU — C80K yousumeribHy ¢hopmy. Pasnu4yHbie
rnpedmemsi umerom ornpedenérHHyo ¢hopmy: 30aHus, criudedHbll KopoboK, eernocurnedHoe
Koreco, MblfibHbIe My3bIpuU, Yyeemsbl, 1UCMbs 0epesbes.

3Hayum, oHU umerm OmHoWeHUe K ceomMmempud. CnedoeamesibHO, 3Hamb
2eoMempuro, e€ cekpemsl 8aXKHO 0r1s1 Kaxx0020 4eriogeka.

3Hakomcmeo ¢ eeomempuell HaYUHAemcsi ¢ U3y4YeHUsl MpoCmbIX 2e0MEMPUYECKUX
¢uayp u ux ceolicms. Ha ux ocHose 8bl omkpbieaeme Onsi cebs 8cé bosbwe HO8bIX
gueyp u ux ceolucmea.

Bmecme ¢ amum, 2eomMempusi Hay4um eac npaeusibHOMYy MbIWI/IEHUI, MOMOXem
Jlo2uvecku paccyx0damb, MPUHUMamb pa3yMHble peweHUsl U Ha UX OCHoge
npuxooums K 8epPHbIM 8bI800aM.

A 5mo 04YeHb 8aXKHO Orisl Kaxx0020 4Yerioseka, cmpeMswWecoCA K coeepuieHecmey.

HyxHo 6ydem cmpemumbCsi He pocmo Yumamb 2eoMemputo, a ewé u HUKamp 8
Heé. lNonbimatimeck NoHIMb Kaxaoyto ¢bpasy. Ecnu He NoHSANuU, npoymume eé eweé pas,
ucrnonb3ytime 4epméxu, pewalme Kak MOXHO bornbwe 3aday. BeOb kaxx0asi pewéHHas
3a0ay4a cry»um ocHoeol 0rsi OarnbHelwez20 U3ydYeHus criedyrowelti cmyrneHu 2eoMmempuul.
Tonbko moza0a ama Hayka CMOoXem pacKpbimb 07151 8ac C80U CEKpemsbl.

Mbi yeepeHbl, 4mo 68 CKOPOM 8peMeHU 8bl MOOPyXumecb ¢ 2eomempueli U OHa | 73
cmaHem O0OHUM U3 8aliuX NTIOOUMBIX U UHMePECHbIX MpedMemos.
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ST CTYTRr——

Mocne nsyuyeHuna 3Toi rnasbl Bbl A40/IKHbI 06/1apaTh cnegyloWUMHK
3HAaHMAMMU U NPAKTUYECKMMM HaBblKaMu:

3HaHuA:

— OCHOBHble CBeleHNS N3 NCTOPUM FreOMETPUN;

— HayarnbHble reoMeTpUYEeCKNE NOHATUA O TOYKe, NPSMOW, MNNTOCKOCTU, OTPE3Ke,
nyye, yrne;

— CBOMCTBA MPOCTENLLNX reOMETPUYECKNX puryp;

— onpegeneHne reoMeTpun N NNaHUMeTpun;

— onpegeneHne OKPY>XHOCTU, Kpyra 1 nx aN1eMeHTOB;

— NPSAMOU, OCTPbLIA N TYMOW YIMbl;

— CMEXHble U BepTUKasbHbIE YIIbl U UX CBOUCTBA;

— CYTb MOHATUI «ONpeaeneHney», kakcmomMay, «TeopemMar» u «4okasaTenbCTBOY;

— MeTo[ AoKasaTternbCcTBa OT NPOTUBHOIO.

lMpaKTMyecKkmne HaBbIKK:

— n3obpaxkaTb Ha MIIOCKOCTM NPOCTENLLNE reoMeTpuyeckne ourypbl, ymeTs 060-
3HayaTb, Y3HaBaTb MX U YMTaTb B COOTBETCTBUM C 0603HAYEHUAMU;

- |/|306pa)KaTb OTPE3KN, CpaBHUBATb N USMEPATb UX OJINHbI;

— n30bpaxkaTb yribl B MONYNIIOCKOCTU, CPABHUBATbL M HAXOAUTb UX rPadyCHble
Mepbl;

— CTPOUTb reoMeTpuyeckme ourypbl 1 UCMNOMb30BaTh NPU U3MEPEHUSIX NTUHENKY,
LMPKYNb, TPAHCNOPTUP U ApYrMe YepTEXHbIE NHCTPYMEHTDI.
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n NPOCTEULUMUE TEOMETPUYECKUE OUTYPDI

iy

1.1. Bo3HMKHOBEHME reomeTpum

[NepBoHavanbHble cBEAEHUS NO reoMeTpun no-
ABUNMUCL 3a 4-5 Thica4eneTuin 00 Halux AHEen B
OpesHem Ervnte. B aTux kpasix exerogHble pas-
nusBbl HMNa cmbiBanu nocessbl. [1oaToMy, Ans TOro
4yTOObl BOCCTAHABNMBATbL NOCEBbI U YTOYHATb pas-
Mepbl Hanoros, Heo6xoanuMO 6bISIO pasmMedaTb
nonsi U BbINOSHATb HEOBXoAMMbIE MOACHETHI (puUC.
1). [lpeBHerpeyeckne y4éHbole NepeHanu y ermntaH
cnocobbl N3MepeHns 1 yy4éTta 3emenb M HasBanm
3TU 3HaHUA 2eomempuel. «[eomMeTpusi» — CrioBo,
npoucxogsiee oT rpeyvyecknx CroB «reoy» — 3emMng,
«METPEO» — UBMEPSTh.

CBefieHNda, OTHOCALLMECS K reOMEeTpun, nosiBu-
nuce Takke B [lpeBHem BaBurnoHe. B yacTHOCTH,
WCTOPWKM CYMTAaIOT, 4To TeopeMa Nndparopa 6bina oT-
KpbiTa B BaBunoHe. B VII-VI BB. 0o H.3. B Xope3wme,
B HM30BbsIX AMyadapbW, Kak 1 B ErvnTe, BbINONHANUCH
paboTbl NO YYETY NOCEBHbLIX NNOLWanen.

B [pesHem Ervnte reometpus bbinia Heobxoamma
Npu COOPY>XEHUN BENNYECTBEHHbIX NMpaMua, 4Bop-
LOB, NPU CTPOUTENLCTBE XUNb4. [[pekam reomeTpus
Oblna Hy)XHa He TONbKO AS1s1 CTPOUTENbLCTBA, HO U B
mMopennaBaHuu (puc. 2). UMeHHo Takme noTpebHocTn
nobyxganu nogen nlyvatb pasnuyHble ourypbl 1
nx ceonctea. B [JpeBHen peumn ogHUM 13 NepBbIX
y4€HbIx 6bin Panec n3 Munera, Kotopbi copmy-
nuposan v gokasan psg reoMeTpuyecknx Teopem.

K IV 0o H.3. 6binn HakonneHbl MHOTME reOMETPU-
YecKune MOoHATUA U UX CBOMCTBA. [peyecknin y4éHbln
MNMnatoH obHapyxun 3amevaTernbHy 3aKoHOMep-
HOCTb B reOMETPUM: NOMMYECKM paccyXnas, MOXHO
Haxo4MTb HOBble pe3ynbTaThbl, UCXOAS U3 YXKE U3yYeH-
HbIX CBONCTB, Hann4ne KoTopbIx 6bIr0 yCTaHOBNEHO.
Takve 3aHATUSA, HanpasrieHHble Ha BOCMUTAHWE Y
y4yaLmnxcst CrnocobHOCTU MbICIUTL, MPUBENN K TOMY,
4YTO reoMeTpusi NpeBpaTunach B OAHY U3 OCHOBHbIX
HayK, ndy4asLumnxcs B Wwkone. [natoH agaxe seren
NnoBecuTb y BXOa B CBOKO akagemuio nosyHr «[la He
BOMAET ctoda He 3Hatowmi reometputo!» (puc. 3).

[peBHerpevecknin y4éHbln EBknug cobpan um
cuctemaTmsanpoBan U3BECTHble K TOMY BpPEMEHU



reoMeTpudeckme NOHATUS N UX CBOMUCTBA B KHUreE,
N3BECTHOW Nop, Ha3BaHMeM «Hadvana». Ha npots-
XEHUN OBYX ThiCAYENETUN 3Ta KHUra BbINONHAMNA
poSib BaXkHenwero ydebHuka gnga wkosbl U cno-
cobcTBOBana pasBUTUIO TOYHbIX Hayk. 3y4veHne
reomMeTpum n cerogHss BO MHOMOM OCHOBaHO Ha
Naesax 3TON KHUTN.

Haww Benukue cootedecTtBeHHUKN Myxammap,
anb-Xopeamu, Axmvag ®epranun, Aby ParxaH bepy-
HK, ABy Ann n6H CuHa cnocobcTBoBany ganbHen-
LLeMY Mporpeccy 3Ton Haykn, COXpaHasa 1 pa3BmBas
OOCTMKEHNSA YYEHBIX aHTUYHOro Mmmpa. Ha Boctoke
N3y4eH1Io reoMeTpUn Npuaasanocs 6onbLuoe 3Ha-
YeHue. BTy MbICMb NOATBEPXAAET U TOT hakT, YTo
cnoBo muhandis (MHXeHep) NpoucxoauT OT TOro
Xe KOpH$, 4To 1 handasa (reomeTtpus).

1.2. BBegeHue B reomeTpuio

M3yyaemble Hamu npeameTbl UMEKOT onpeae-
neHHyw dopmy. BosbMEM, Hanpumep, KMpnuy
NIN KapTOHHYO KOPOobKy. OHK nmetoT hopmy dou-
rypbl, U3BECTHOM BaM U3 Kypca 5 knacca — npamo-
yronbHoro napannenenunega (puc. 4). OH nmeet
8 BepLUMH — To4ek, 12 pébep — oTpe3koB, 6 rpaHen—
NPSIMOYTOSIbHUKOB.

C noHATUAMK TOYKKM, NPAMOWN, OTpesKa, yrna,
KBagpaTa, OKPY>XHOCTU, Kyba 1 wapa Bbl NO3Ha-
KOMUNCb B Mragwmnx knaccax (puc. 5-6).

durypsbl, N306paxkEHHbIE HA PUCYHKE 6, — 3TO
reoMeTpuyeckas UnmocTpauusa MHOMMX NPUPOAHBIX
Ten. N3yyas Tena ¢ TOUKM 3peHust reoMeTpumn, Mbl
Oyaem npuHMMaTh BO BHUMaHUE TONbKO NX hopMbiI.

Touky, OTpe3ok, yron, TpeyronbHKK 1 apyrve no-
[A06HbIE UM MITOCKNE Urypbl Mbl MOXEM HAYEPTUTb
B CBOMX TeTpaasx. Ho npocTpaHCTBEHHbIE uUrypsl
Takue Kak Ky6, nupamuaa, wap, Ha4epTuTb B TETPa-
av He yaactes. OgHako nony4ynTb npeacTaBneHme
06 X BHELUHEM BUAE MOXHO W B TETPAAMW.

[eomempus — 3TO Hayka O reoMeTpuYeCcKnx
domrypax 1 nx cBoucTaeax.

lMnaHumempusi — 31O pasgen reoMeTpun, B Ko-
TOPOM U3y4aloTcsl CBOMCTBA oUryp Ha MoCKOCTH.

OTU pUrypbl Takke HasblBakOT MAOCKUMN OUry-
pamu (T.e. ABYMEPHbIMM).

Eexnuo (11l ex 0o H.3.) —
OpesHecpedecKuil yuéHblll,
BHecuull DOIbLULOU BKIAO 8
Gopmuposanue ceomempuu
KaK HAyKU, U36eCmeH C80UM
couunenuem «Hauanay.

® o oo,
moYKa 0mpe30K
A
@0
o
yeon
mpeye2orbHUK keadpam

OKPY)XHOCMb
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BepwuHa
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[paHb

Mapannenenunen
D, D C,—pebpo C, —8epwuHa

[ epaHb BB,C,C

A B

MpocTpaHCcTBEHHbIE OUrypbl U3yvaeT pa3aen reoMeTpum, HasbiBaeMbl cmepeomempued.
Bce okpyxatowme Hac npeameTbl TPEXMEPHbIE, X POPMbl HANOMUHAKOT HEKOTOpbIe
reomeTpudeckue Tena (puc. 6).

B cTapLumx knaccax Bbl TO3HaKOMUTECH C TaKUMU NPOCTPAHCTBEHHBLIMM (TPEXMEPHBLIMM)
churypamu. B TO ke Bpemsi HeKOTOpble CBOMCTBA 3TUX FEOMETPUYECKUX PUTYP OTHOCATCS
K NIaHUMeTpun.OTy HayKy Mbl Byaem nsydaTb No3xe.

Mo3aToMy Mbl cyMTaemM HeoBXoaUMbIM HAMOMHWUTL HEKOTOPbIE CBOWCTBA 3fIEMEHTOB
NPOCTPaHCTBEHHbIX Ten (puc. 7).

1.3. HayanbHbie NOHATUA reomeTpuUmn

Touka, npsimasi u rni1oCKoCmMb — OCHOBHbIE NMOHATUS TEOMETPUM, KOTOPbIE Mbl MPUHUMAaEM
0e3 onpeneneHus.

Ecnu npukocHyTbCS kapaHaalloM K Oymare, Mernom K ocke, OCTaBMB Ha Hel cred, Unn
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NMOCMOTPETL Ha 3BE3004KY B HeDe (puc. 1), OHN MOKaxyTCH
HaM TakvMn ManeHbKUMK, YTO UX BUOUMBbIMW pa3Mepamm
MOXHO OyaeT npeHebpeyb (puc.8). Toyka — 3TO CUMBOIT
MMEHHO Takoro obbekTa, pasmepbl KOTOPOro MOXHO He
yunTbiBaTb. EBKIMA B CBOEM reoMeTpuyeckoMm Tpyae
«Havana» onpegenun ToYKy Kak ourypy, He NMEIOLLYHO
yacTen.

Penbcbl, ynoxeHHble B cTenu (puc. 9), anekTpuyeckue
npoBoAa, HaTaHyTble Mexay ctonbamu, nyd nasepa u
nogobHble M OOBbEKTbI — 9TO BCE MPUMEpPHI MPSMbIX
JIuHUG. Jlyy cBeTa Takke pacnpocTpaHSAeTCs No NPSMOWN.
Mpsimasa nuHns 6eckoHeyHa. N3o6paxasi eé Ha Bymare
WIN KNacCHOM OOCKe, Mbl YEPTMM TOSbKO €€ YacTb. Ho
npsimMas NUHUS Bcerga MOXeT OblTb HeOrpaHU4YeHHO
npoaorkeHa B 06e CTOPOHbI.

[Mon B KOMHaTe, cTonewHUUa, cTeHa, NOTOMOK,
TeTpaaHbI NNCT, NOBEPXHOCTb BOAbLI B 03epe fatoT
npeacrtaeneHue o rsiockocmu (puc. 10).

Toukn o6o3HauvaTCA 3arnaBHbiMM BGykBamu na-
TuHckoro andasuta A, B, C, D, ..., npsimble — CTPOYHbIMM
Byksamun a, b, ¢, d, ..., » 3anucb YnTaeTca «Todka A»,
«npsmas a» (puc. 11).

Kakoea 6bI HU 6bin1a npsimMasi Ha NMNJIOCKOCMuU,
cyuwiecmeyrom moudKu, Jiexaujue Ha npsimoll,
U MoYKu, He nexxaujue Ha Hell.

Hanpumep, Ha pycyHke 11 Touka A NeXxuT Ha NpsiMon
a, Todkun B v C He nexar Ha npsiMoii @. OTo 3an1cbiBaloT
BBuge: A e an B ¢ a C ¢ a v yntaot «Touka A
NpUHaOnNeXuT NPsSIMoO a» N «Todka B He npuHagnexuT
npsMon a», «todka C He NpUHaAnNeXuT NpsMon a».

Ecnu Touka O npuHagnexuT v npsamon b, n npsmon
¢, To npsimble b 1 ¢ nepecekatotcs B Touke O, 1 Touka
O Ha3sblBaeTca moykoll rnepecedyeHus NpAMbIX b u ¢
(puc.12).

N3o06paxkéHHas Ha pucyHke 13 npamasi npoxoguT
yepes Toukn A n B.

@ Hepe3 nwbbie dse pa3/ludHbie MOYKU
npoxodum oOHa U MOJIbKO OOHa rnpsimasi.

N3 aToro cesoncTtBa cnegyert, YTO €Cnv U3BECTHbI
[BE pas3fN4YHble TOYKM NPSIMOW, TO npsamas Gyaer
onpegeneHa ogHo3Ha4yHo. Moatomy npsimyto 06bIYHO
0603Ha4YaloT C MOMOLLBIO NeXallmMx Ha Hew Toyek. Ha
pucyHke 13 n3obpaxeHa npsamas AB. 3Ty xe npamyio
MOXXHO Takke 0603HauUNTb kak BA.

1

A, B,

Aea,

@

Touka O — moyka nepe-
ceyeHUsl MPAMbIX

b

C — moyku
a — npsivasi
Béa, C¢a

uc




Kaxdas npsimasi paséueaem naockocme Ha
dee Yacmu — dee MoJlynyIocKocmu.

Mpamasa cyntaetcsa npuHagnexawen obeum
MONynnoCKOCTAM, Ha KOTopble oHa pa3buBaer
MNOCKOCTb, M BNAETCA Ux obLuen rpaHuuen (puc. 14).

lMpumeyvaHue. B danbHeliweM, 2o80ps «dse
npsiMbie» (08e moyku, 0ee rnonynpsimele,...) ,
Mbl umeeM 8 8udy 0ge pa3sriuyHble rnpsiMbie (0ge
mouyku, 0ee nosyrnpsmele, ...).

Mpsimas AB

L3 (R BB Uz 3adaya. MpamMble au b nepecekaloTcs B TOUKe

™ A. MNpsimasi a npoxoguT Yepes Touky B. Bynet nu
npsimasi b NpoxoauThb Yepe3 Touky B?

PeweHue. Mpsamasa b npoxoauT yepes Touky A,
HO HEe MOXET NpPoXoauTb Yepe3 Touky B. MHave obe
npsMble a u b npoxoaunnu 6bl n Yepes Touky B. Ho aTo
o ) NPOTUBOPEYUT TOMY, YTO Yepes ABE pasfmyHbIe TOYKU

NPOXOAUT eAMHCTBEHHas npsiMasi. Moatomy Touka B

2-51 NOMyniiocKocmb

He NEeXUT Ha npsmoii b.
OTctoga nonyyaem eLué ogHO BaXXHOE CBOMCTBO NPsiMbIX.
Cnedcmeue. [Jee npsimbie nepecekaromcsi He 6osiee 4eM 8 0OHOU MOYKe.

N

Bonpocbl Kk meme

1. [0e u KaK 803HUKIIU rep8oHayYarbHble C8e0eHUS 0 2eoMempuu?
2. Umo o3Ha4aem crioeo eeomempusi?

3. Kakux y4éHbIX, MOMOXUBWUX Hayaso eeoMempuu U crocobecmeogawux eé
- passumuio, 8bl 3Haeme? :

4. Ymo usyyaem 2eomempusi?

5. Kakyro yacmb 2eomempuu Ha3sbleaom
nnaHumempueti? Cmepeomempueti?

6. Kaxkue ceolicmea niockocmu ebl 3Ha-
eme? ;
7. Kakue 2eomempuyeckue ¢uaypbl 6bl
gudume Ha pucyHkax 15—16, Ha Ko-
MOopbIX U306paxeHbl COBPEMEHHbIE
30aHus1? j
8. Ha pucyHke 17 usobpaxeHo ¢ym-
bornbHoe none. Kakue eeomempuyeckue
ueypsbi 861 sudume? j
9. Ha pucyHke 18 uzobpaxéH 2epb Hawezo
2ocydapcmea. U3 Kakux ceoMempuye-
CKUX ¢buayp oH cocmoum? :




lMpakmuyecKkue ynpaxHeHuUs1 U
NMpuJsIoXeHus

1. MNpountante n obbacHUTE cneaywowme Bblipa-
xenus: a) Aeb; b) Ceb; c) CeAB. Haueptute
COOTBETCTBYHOLLME NM YEPTEXKM.

2. Haueptnte OgBe nepecekawowmecs npsmole u
OTMETbTE TOYKW, NMpuHaZnexawime: a) Kaxagomn
N3 OBYyX NpsIMbIX; b) TONbKO OOHOW NPSIMOMW;
C) He NpuHaanexaiwime H1U OOHOW M3 MPSMbIX.
3anuwmnTe 3TK CBA3U NPU NOMOLLN BBEOEHHbIX
ob603HaveHuI.

3. Onpegenute cCBA3N MeXxay BCEMU TOYKaAMMW,
NPSAMbIMU, NAIOCKOCTAMM 1 NOSYMIIOCKOCTAMM Ha
pucyHke 19 1 3anuimTe 3TK CBA3N NPY NOMOLLN
BBEOEHHbIX 0003HaA4YEHUI.

4. Ha pucyHke 20 onpegenute TOYKW:
a) NpuHagnexawme npsmon a;
b) npuHaanexatiue npsamon b;
C) NpuHagnexawne Kaxgon ua aByx Npsmbix;
d) npyHagnexaiime npsiMon a, HO HE NpUHaa-
nexatuve npsmon b;
e) npuHaanexaiive npsMon b, HO He NpuHaa-
nexatme npsimMon a;
f) npuHaanexaliye n npamoi a, u npsimon b.

5. Toukn A n B npuHagnexar npsimoii ¢, a Touka C
He NpUHagNeXnT NPAMon ¢. YTo MOXHO cKkasaTb
o npsmbix AB n AC?

6. CKonbKo 06LLMX TOYEK MOTYT UMETL NpsAMble AB
n AK?

7. HauepTuTte Ha NNockocTy nNpsMyto b n oTMeTsTe
Ha Hel Touky A. MposeauTe npsmyo AB, oT-
NUYHY0 OT NpsiMoii b. ByaeT nv Touka B nexatb
Ha npsmon b?

8. CKOrbKO NpsAMbIX MOXXHO NPOBECTW Ha MNIIOCKOCTU
yepes: a) ogHy; b) ase; ¢) Tpm Toukn? O6oCHYITE
OTBET.

9. Ha ckonbko: a) nonynnockocTen AenuT NiocKOCTb
ofHa npsimas; b) yacten genat NoCcKoCTb ABe
npsmble?

10. Haueptute npsimble AB, BC, AC. Ha ckonbko
YacTen OHW OensT NIOCKOCTb?

11. OtmetbTe B TeTpaau Toukn A, B, Cv D (puc. 21).
HauyepTute BCce npsimble, NpoxoasLime yepes
nobble ABe n3 3aTnx To4ek. CKOMbKO NpsMbIX
nony4mnnocb Bcero? Ha ckonbko 4YacTen oHu
pasgenunnu NNocKocTb?

13




12*. CKONbKO NPsIMbIX MOXHO MPOBECTU Yepes:
a) Tpu TOYKK; b) YeTbipe ToukK, nobble Tpu 13
KOTOPbIX HE nexaT Ha O4HOW NPSAMOW, ecnn
C NpoBecTU NpsiMble Yepe3s nobble ABe U3 HUX?

13*. OBG03Ha4YeHbl TOYKN MepecevyeHns Kaxablix
ABYX 13 YETbIPEX NpsiMbIX. KakoBo HanbonbLuee
4YUCIO 3TUX TOYEK? A ecnn paccMOTpeTb NATb
e B NPAMbIX?

14*. Ha pucyHke 22 yeTbipe npsiMble nepecekaroTcs
B 4 Toukax. Hauyeptute 4yepTéx, B KOTOPOM OHMU
nepecekatorcs B: a) 5; b) 6 Toukax. MoryT nu 4
@ npsMble nepecekaTbCsa B TPEX TOYKaX?

15. Pacnonoxmte Ha nnockocTu NsATb TOYEK Tak,
4TOObI YKNCNo NnpAMbIX, I'IpOBeLI,éHHbIX yepes
Kaxable OBE N3 HUX, PaBHAIOCHL MATW.

lMpakmuyeckoe 3adaHue

[nsa nyywero npeacraBneHns NPOCTPaHCTBEHHbIX TEN LienecoobpasHo BOCMONb30BaTHCS
nx mogenamu. Mogenu nNpoCTPaHCTBEHHbIX T€M MOXHO M3roTOBUTb, MOMb3YsCb WX
pasBépTKon (puc. 23). Kak BuguTe, pasBépTkM NPOCTPAHCTBEHHbIX TE COCTOAT M3 MIOCKNX
reomeTpuyeckux curyp. lNonb3ysacek crnegyowmmm pasBépTkamu, cobepute moaenu
NpsIMOYronbHOro Napannenenunuaa, kyéa n nupamuma.

prmTTT oo, P
@ " i : l‘

.

e

P
£

Feomempuyeckas kpacoma

Hawu npedku, komopbie cmpousnu 8 MpowsioM apxumeKmypHbIe namsimHuku, obsa-
dasnu 0bWUpHbLIMU 260MEMPUYECKUMU 3HaHUSIMU U MoOMeHyuanom. 3mo MOXHO yeudems,
2151051 Ha apxumeKmypHble naMsmHUKU, pacriosfioXeHHbIe Ha 0OHOU MmOoribKO rriouadu
PezucmaH e CamapkaHOe (puc. 24). Kak ebi Oymaeme, KakuMu 2e0MeMpPUYECKUMU 3Ha-
HUSIMU U HagblKaMu OHU r10/1b308aJIUChk MpU cmpoumesiscmae amux 4yoec?
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Kakue eeomempuyeckue chuzypbi 8bl sudume Ha MuHapeme WyaH-kana e Xuee
(puc. 26)?

Tadx-Maxan — OpesHul namMsmHUK, MOCMPOEHHbIU npasumesieM QUHacmMuu
bobypudos Llax-[xaxaHom 8 copode Aepa 8 HOuu (puc. 25). SIcHo, ymo cmpoumenu
3Moe20 namsimHuUKa Xopowo 3Hanu 2eoMempuro.

OnepHbii meamp 8 CudHee (puc. 27) — obpasey coepeMeHHOU apXxumeKmypbl,
nocmpoeHHsbil 8 Aecmpanuu. OH 00OCMOUH 8HUMaHUsi ceoel yOueumeanou
eeomempuyeckol ¢hopmod.

lNopaxaem ceoum eesukornenuem pasgriekameribHbll Komrekc «Galaxy Soho»,
nocmpoeHHbIt 8 cmonuye Kumasi — [lekuHe no npoekmy u3eecmHoz20 upaHCKoao
apxumekmopa 3axu Xaduda (puc. 28).
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@Mcmopuqecwe ceedeHus

Depzanckuil yuénwlit, 00y30asuinii Hun

Coenacno ucmopuueckum ceuoemenrbCmeam, Haul
coomeyecmeenHuK Axmao ano-Pepeanu ycmanosul 6
861 2. na pexe Hun, nenodanexy om Kaupa, ycmpoticmeo
noo Haseéawuem HUIOMemp, NpeoHa3HayeHHoe O
usmeperus yposrs 600wvl 6 Hune (puc. 28). Ilo nayumno-
MeXHU4YeCKUM U aApXUmeKmypHuIM Kauecmeam 3mo
CcoopydHCceHue, Komopoe cyumaniocb co8epuleHHbIM
u 6onaowano 8 cebe UCKIIOUUMEIbHO CMelble
eeomempuyieckue peulenus, Oblio Ha NPOMANCEHUU
00712020 BPEMEHU HCUSHEHHO BANCHBIM OJIs KPECbsH
U COXpaHunocy 00 Hawux oneu. B ceoém « Tpaxmame
0 KoHCcmpyuposaruu acmponsioutiy Pepeanu oan
U3AUHOE OOKA3AMENbCMBO BANHCHOU OIS ACMPOHOMUU
i meopemvl [ Imonemes. s @epeanu nocum kpamep Ha
Axmao anv-Depeanu Jlyne, a 6 Kaupe 6 e2o uecms ycmanosien namsmuux.

Benuxuu acmponom,
Mamemamux u 2eozpaqh, Hcusuul
npubausumenvro 8 7978735 ee.

Apeenennwuiic nHayumnwli
mpaxkmam

Ha pucynke 29 w1 6uoume gpomo
OpegHeliue20 2eoMempuieckoeo
mpaxmama 111 8. 00 1.3, doweouieco
00 Haule20 peMeHU MaK Ha3bl8aAemMo20
nanupyca Axmeca.




a OTPE3OK. CPABHEHWUE U USMEPEHUE OTPE3KOB

2.1. OTpe30K u nyuy

Ecnn Ha npsmont a B3saTb Tpu Todkn A, B, C
(puc.1), TO TONbKO OAHA U3 HUX — ToYKa B nexut
Mexay OBYMS ocTanbHbIMU, T.e. Todkamu A n C.
Toukn A u B nexart no ogHy cTopoHy ot Touku C,
Toukn B 1 C nexar no ofHy CTOPOHY OT TOYkM A.

@ H3 mpéx oannvix mouex, nexxcauiux Ha
00HOIl NPAMOIL, 00HA U MOTbKO 00HA
aexcum mexncoy 08ymsa Opycumu.

Ompe3komM Ha3blBaeTCsa YacTb NpsSsMOWN,
cocTodwas n3 OBYX €€ TOYeK M BCexX TOoYek,
nexawux mexay HuUMu. Ha pucyHke 2 nsobpaxeH
oTpe3ok. Toukn A n B HasbiBaloTCs KOHUamu
ompe3sKa Wnn ero epaHuUYHbIMU moykamu. TOYKH,
nexawiye mexay HUMKU, Ha3bIBaKTCA 8HYMPEHHUMU
moykamu oTpeskKa.

OTpes3ok MOXHO 0603Ha4yaTb, ykasbiBasi ero
KOHLbl: 0mpe30K AB, TOYHO TaKXe ero MOXHO
0603HauYNTb Kak ompe3ok BA.

Jly4om HasblBaeTCs YacTb NPAMON, COCTosALLas
13 Toukn O 1 BCEX TOYEK, NEXALLMX N0 OfHY CTOpPO-
Hy oT Heé. Touka O Ha3sblBaeTCS HayasioM J1y4a Unm
Ha4yaribHou mo4ykou. Ha pucyHke 3 n3obpaxeH nyu.

Nyy o6o3Ha4vatoT npu nomowm Hadana O u
HekoTopoit ero Toukn A «nyd OA» (puc. 3). Ha
NepBOM MECTE yKa3bIBaloT Havaro ny4a.

NHoraa nyy OA Ha3biBalOT Ny4yoM, UCXOOSALLUM
n3 Toukun O.

Touka O HekoTOpoOW NpAMON a pasbuBaeT
nNpsaMyto Ha ABa OornosiHsrWUx opya Opyaa fyya.
Ha pucyHke 4 nsobpaxeHbl ABa B3aMMog0MNosHS-
towmnx nyda OA n OB.

JNly4 MOXHO paccMaTpuBaTb Kak reoMeTpuyec-
Kyto Mogernb ny4a ceeTa. Jlyd nasepa nnm MOLLHOro
NpoXeKkTopa B HOYHOM Hebe Takxe MOXHO
paccmaTtpuBaTtb kKak npumepbl nyda (puc. 5).
OTctoga v NPOUCXOANT TEPMUH «ITy4».
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@ B

A

AB — ompe3sok
A, B — koHUubl ompeska

OA — nyy
O — Havario nyya

B
(0]
A
OA u OB - dononHswowue
Oopye Opyea ry4u




2.2. CpaBHeHMUe OTpe3KoB

@ AKmuesu3supyrouwue ynpaxHeHus

1. MNMpuBeguTe npumepbl NPeaMETOB OKpYXato-
LLlen Bac cpefbl, UMerLmMX ogMHaKoByo dopMy
1 OANHAKOBbLIE pa3Mepbl.

2. Kak MOXXHO NpoBEpPUTb Ha NpakTUKe, YTo ABa
TeTpagHbIX NIMCTa OANHAKOBbI?

3. Ha pucyHke 6 nsobpaxeHbl lagoHn npaBom
n neson pyk. MOXHO nNn COBMECTUTb OAHY U3
aTux duryp ¢ gpyron? Kak ato cgenatb? lMpo-
AEMOHCTPUPYNTE 3TO Ha CBOMX PyKaX.

[1Be dourypbl HasbIBaKOTCSA pasHbIMU thuaypamu,
€CINN UX MOXHO COBMECTUTb HaIIOXXEHNEM.

C NOHATMEM HanoXeHust ogHon durypbl Ha

OPYryto Bbl NO3HAKOMUIUCL Ha aKTUBU3UPYHOLLMX

ynpaxHeHusix. [Npeacrasutb cebe, Kak aTo caenaTb

Ha NpakTuKe, MOXHO crneayowmnm obpasom. Ans
TOro 4To6bI COBMECTUTL OOHY Urypy C APYroMu,
cKonMupyemM BHayane Ha npospadHyk bymary
ofHy 13 duryp (coenaem ackms). 3ateM CTaHeEM

nepegguratb €€ Tak, YTobbl 3CKU3 NepBov ourypbl
B TOYHOCTM coBnar co BTOpou (puc. 7). Ecnn ato

MOXXHO ByaeT caenatb, TO 3TU PUrypbl OKaxyTcs
paBHbLIMM.

WHorga, ona toro 4tobbl COBMECTUTb OOHY
durypy ¢ gpyrom, npuxoguTcsa npeaBapuTenbHO
nepeBepHyTb NPo3payHyto Bymary c u3obpaxkeHnem
durypbl. Ha pucyHke 8 paccMOTpeH Takown
BapuaHT.

MycTb AaHbl nyd ¢ Havyanom O 1 NPoU3BOSbHbII
oTpe3ok AB. AcHO, YTO MOXHO OTKNnagbiBaTb
OTpPe30K, paBHbli AB, oAWH KOHEL KOTOpPOro
coBnagaeT ¢ Toykon (O, a Opyron KoHeu
nexuT Ha nydve (puc.9). Takon oTpesok byaer
€0WHCTBEHHbIM, U 3TO MOCTPOEHME Ha3blBAETCSA

omknaobieaHuem ompeska AB Ha nyye O. B
@ B AanbHenwemM ans KpaTkocTy Mbl byaem HasbiBaTb
3TO OTKNagblBaHMEM OTpe3Ka Ha nyde.

A Mpun pacnunuBaHnMM 4OCOK OANHAKOBOW AMMHbI
B NOCTYyNatT aHanormyHbIM cnocobom (puc. 10).

Q
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Ha nwoom nyue om ezo navana mMoxcHo
OMII0MHCUMb OMPE30K, PAGHBLIL OAHHOMY, U
HPUMOM MOTLKO 00OUH.

Ansa Toro 4Tobbl CpaBHMTL ABa OTpe3ka, HaJo
OTNOXWUTb KaXAbl U3 HUX Ha OOHOM U TOM Xe
fnyye OT ero Hayana u, B 3aBUCUMOCTWU OT TOrO,
KakoMy 13 crny4yaeB, M30O6paxXEHHbIX Ha PUCYHKe,
3TO COOTBETCTBYET, cAernaTb HY>XHOe 3akroyeHue
(puc.11):

@ o 4 5 b A B
C. D C D
A B ! B
- D C D
Ompesox AB pasen ompesky CD. Ompesok AB onunee ompeska CD.
g A—B d A P
C' -D C.—QD

Ompesox AB kopoue ompeska CD. Ompesox CD pasen nonosune ompeska AB.

CepeduHol ompe3ka Ha3blBalOT TOYKY, KOTOpas
OEenuT 3TOT OTPE3OK Ha ABa paBHbIX Mexay cobou @

OTpe3Ka. ® 9 ® 7 °
Ha pucyHke 12 Touka C — cepeanHa oTpeska AB. A c B
Ha yepTexe paBHble OTPE3KM OTMEYAKTCS paBHbIM
YMCITOM YEPTOYEK.
2.3. OnvHa oTpe3Ka U eé cBoiicTBa. U3me-
peHue OoTpe3KoB @
O E
CpaBHMBaTb ANUHbI OTPE3KOB, OTKMaAbiBas UX —
Ha nyde, He CNUWKOM yAO6HO. Y3HaTb, Kakon 13 A B
OTPE3KOB AfIMHHEee unu kopoye (T. e. bonblie nnm @) e
MEHbLLE), MOXHO, CPaBHMBAsA UX ANWHbI.
Mpumem Kakon-HMBYyOb OTPE3OK 3a €ANHUYHbLIN A B
n Byoem cumtaTb €ro AnuHy pasHon 1. [OnuHbl '1—7

OCTaBLLUMXCA OTpe3KoB onpenesnimm no OTHOLEHUIO
K €OUHNYHOMY OTPES3KY.

LnuHa ompe3Ka — I3TO NOJIOXKUTENbHOE YUCIIO,
KOTOpPOE NOoKa3bIBa€ET, CKOJIbKO pa3 MOXHO OTJI0OXKNTb
Ha HEM €ANHUYHbIN OTPE30K Ul ero 4actu.

AcHo,4To ecnu BblbpaTb 0Tpe3ok OF B kayecTBe
eAVHUYHOro (puc. 12), T.e. NPUHATb €ro AfnHYy
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b

. 3a1,ToanuHa otpeska AB Bynet pasHa 2. [leicTeuTensHO, otpesok OF oTknaabisaeTtcs
~'Ha.otpe3ke AB pBa pasa. [inuna otpeska CD 6yaet pasHa 3,5, Tak kak otpesok OF
OTKINaAbIBAETCA Ha 9TOM OTPE3Ke TPU C NMONOBMHON pasa.

KaxObili ompe3ok umeem onpedesiEHHY OJIUHY, 60bWYO HyIs,
A6/15IIOWYI0CS MOSI0XKUMESIbHbIM YUCJIOM.

@ AKkmueu3supyrouwiee ynpaxHeHue

[nvHbl 0Tpes3koB Ha pUcyHke 14a nsmepeHol NMHenKkow. [NposepsTe opMyrbl, KOTOPbIE
CBSA3bIBAOT AJIMHbI 3TUX OTPE3KOB.

0.3 @i Ecnu na npamoii mouxa B nexycum mesncoy
a) A 4em B 55em C moukamu A u C, mo onuna ompesxa AC
L Sy pasna cymme onun ompeskos AB u BC (puc. 14b):
01 2 3 4 5 6 7 8 9 10 AC=AB+BC.
AC =AB + BC;
A B C Ecnun Touka B He nexunT Ha oTpeske AC, To AnuHa
b) ¢ ¢ — otpeska AC ByneT MeHblle CyMMbl ANNH OTPE3KOB
AC = AB + BC; AB v BC (puc. 14c): AC <AB + BC.
B K aTOMy HepaBeHCTBY Mbl eLLE BEPHEMCS MO3XKe.
C ) 4 .C -— BhlwenprBegEHHOE CBOMCTBO AAET BO3MOXHOCTb
onpenennuTb OEUCTBUS CNOXEHUS N BblYUTaAHUSA
AC<AB +BC. oTpeskoB. [NycTb 3agaHbl nyd OF n otpeskn AB n CD.
OTnoxum oTpe3ok AB Ha nyye OFE. 3aTeM OTNOXUM
oTpe3ok CD Ha nyde BE (puc. 15).
[Mony4eHHbIN B pe3ynstaTte oTpe3ok AD Ha3biBatoT
@ y B C D cymmot ompe3skos AB v CD, ipu 3TOM BbINOMHAETCA
- - C - paBeHCTBO: AD = AB + CD.
TOYHO TakK Xe MOXHO MNPUNTU K OENCTBUIO
A B BblYMTAHUS OTPE3KOB.
o ._&_15_E MycTb 3agaHbl nyd OF 1 otpeskn AB n CD n nycTb
- CD > AB (puc. 16). BHa4ane otnoxum otpesok CD
AD = AB + CD Ha Jydye OF, 3aTeM OTNOXMM Ha ToMm xe nyde OF
0Tpe30K AB. [Nony4YeHHbI B pesynstaTe oTpe3ok BD
Has3bIBalOT pasHocmbto ompeskos CD n AB, npn aTom
BbINOMHSETCH paBeHCTBO: BD = CD — AB.
[OBOPAT TakXke, YTO AnNUHa oTpeska AB paBHa
A B C D paccmosiHuo Mexay Toukamn A n B.
¢ * ¢ * O4eBMOHO, YTO OTPE3KU, UMEKLLNE paBHbIE
A B AJIMHbI, PaBHbI.
0 e o @
C D E
BD =CD — AB
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2.4. OKpPYKHOCTb U Kpyr

[eomempuyeckumM MecmoM MmoyeKk HasblBaloT
dourypy, COCTOSLLYHO 13 BCEX TOYEK, YOOBNETBOPSAIOLLMX
OZIHOMY WM HECKOIbKUM CBOWCTBaM.

MpUMepoM reoMeTpUYEecKoro Mecta To4YeK MOXET
CNYXXWUTb OKPYXXHOCTb U KPYT.

OKpy>KHOCMbH Ha3bIBAOT reOMETPUYECKOE MECTO
TOYEK, paBHOYAANEHHbIX OT 3aJaHHOM TOYKM. DTy TOUKY
Ha3bIBaKT UEHMPOM OKPY>KHOCTU.

Ha pucyHke 17 Bbl BUANTE atTpakumMoH «HepToBO
Koneco», MerLwLmin popmMy OKpY>XHOCTH.

Paduyc — aT0 paccTtosiHue OoT nbon Toukn
OKpYXHOCTU fo eé ueHTpa (puc.18). OTpesok,
COEANHSIOLLINIA LIEHTP OKPY>KHOCTM C NoBOoN €€ TOUKON,
TaKKe HasblBalOT pagnycoMm.

OTpesok, coeanHAWMUN nobble ABE TOYKK
OKPY>XHOCTM, Ha3blBalOT Xo0poou. XOpAy, NPOXO4sLLYHO
yepes LEeHTP OKPYXXHOCTU, HasbIBaOT OuaMempom.

Kpyaom HasblBalOT reOMeTpnYeckoe MecTo TOYEK,
Haxo4ALWMXCA OT 3a4aHHOM TOYKM Ha PacCTOSHUMN He
oonbliem, yem aaHHoe vncno (puc. 19). 3agaHHyto
TOYKY Ha3bIBaOT UEHMPOM Kpyra, a JaHHOEe pacCTOsIHME
ero paduycom.

Tak kKak gnameTp OKPY>XHOCTM (Kpyra) npoxogut
yepe3 LEHTP, TO OH COCTOUT U3 ABYX paanycos
(puc. 19). CneposaTenbHO, ANVMHa gMameTpa paBHa
ANVHe OByX paguycos.

lMocmpoeHue okpyxHocmu 6e3 UUPKYJIsi Ha
6ymacze e knemky

*  Ommembme mo4YKu Ha Bymaze 8 KI1lemKy mak, KaK rnokasaHo Ha pucyHke 20.
» [locnedosamernibHO coeduHume Oy2ol amu 12 moyex.

B pe3ynbmame 8bI nosydume npubnuaumesnibHoe u3obpaxxeHue OKPYyXXHOCMU C
ueHmpom 8 moyke O (nposepbme).

OKpY>XHOCTb 4epTAT npu nomowm umpkynsa. Ha pucyHkax 21 n 22 nokasaHo, Kak
Ha4yepTUTb OKPYXXHOCTb ¢ paanycom AB ¢ ueHTpom B Touke O.




' 2.5. EAUHMLbI M3MepeHnsa ANUHDbI

ChbééH’eVlmmx BPEMEH Nioan NCMoNb3oBanu 4518 U3MepeHns AnviH pasnuyHble eanHuLbI
AnuHbl. Hanpumep, B CpegHen Asum Gbinn B Xxody Takne eauHuubl, Kak Naab, NOKOTb,
MaxoBasi caxeHb, BepcTta. /icnonb3oBaHue pasnuyHbIX eguHuUL N3MepeHns cosgasaro
MHoOro TpygHocten. [NNoatomy, HadnHasa ¢ XVIII Beka, B Mupe nosnydusa pacnpocTpaHeHne
MexayHapoaHasa eguHuua onviHbl — Mmemp.

C aTanoHoM MeTpa Bbl MO3HAKOMUMNCL B y4ebHuke «dusmka» gnsa 7 knacca. [ns
N3MepeHust anvH, 6onblumx (MeHbLNX) MeTpa, UCMOoMb3YyTCA creaywme eanHuLb:
1 km =1000m;1cm=0,01m;1mm=0,001m.

AnNunHbI OTPE3KOB M3MEPAIOTCS C MOMOLLBIO Pa3NNYHbIX UHCTPYMEHTOB. Camble NpocTbie
N3 HUX UMEIOT LKany, T. €. CHabXXeHbl HABOPOM AeNeHnn ¢ Yncnamm, cnyxawmmm ans
namepeHus bornee mernkux AnuH. Hanpumep, ecnv B KayecTBe eAnHWULbI U3MePEHUs
AJNVH NPUHAT 1 ¢cm, TO NUHENKON Ha PUCYHKE 23 MOXHO U3MepsATb OTPE3KU ONMHOW A0

5 cm. NuwyT, yto AB =5 cm. Ecnn B
KayecTBe eQuHULbI U3MepeHuns BbiIbpaTb
1 MmunnumeTp, To anuHa AB =50 mm.
23 WHorga onnHbl OTPEe3KOB 3anncbiBatoT
6e3 egunHuy namepeHuin. Hanpumep,
D 3anuce AB = 5, o3HavaeT, YTo AnvHa
OTpeska paBHa 5 eauHULaM OSUHbI.

Ana namepeHnss OAnNuWH OTPE3KOB B
A ~ B TeTpagu Bbl UcNonb3yeTe y4eGHYto
III]’II I|IIII|IIII|I II|III|| III|IIII|IIII IIII|IIIﬁIIII JTMHENKY C MUITITUMETPOBLIMU IENeHNAMN

1 (puc. 24). Ona wamepeHNa ONUH
1 2 3 4 5 OTpPe3KoB Ha [0CKe Bbl UCNoONnb3yeTe

—— — ' LWKONbHYK NUHenky. [ns BbINOMHEHUS
S —  n3MepuTenbHbiX paboT Ha 3emne
NCMONb3YIOT PYNETKY, a B ofie — NosrieBou
LUMPKYIb.
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CoBpeMeHHble MacTepa 1 UHXeHepbl
MCNonb3yT yaoOHbIeE M TOYHbIE
9MNEKTPOHHbIE pyneTku (puc. 25).

Ha pucyHkae 25b nokasaH cnocob
N3MepeHUs pacCTOSAHNSA 4O CTeHbl, a Ha
PUCYHKe 25C — paCCTOAHNA OT OCHOBaAHWS
ctonba Oo ero BepluHbl. Mcnonb3ys
9TW PUCYHKM, NOMNpPOBYyNTe NOHATb, Kak
NPUMEHSIOT Nas3epHble 3NEKTPOHHbIE
PYNETKMN.

2y: 3adayva. Hangute anuHy

% orpeska AC, ecnv Touku A, B n

C nexat Ha ogHou npsmon, AB =8 u
BC =11.

PeweHue. PaccmoTpum crnegyroLume
cnydau:

1. Toukn A, B, C pacrnonoxeHbl Ha
NPSIMOM @, Kak MOKa3aHo Ha pUCyHKe 26a.

Mcnonb3ysa cBomcTBa ANIMH OTPESKOB,
nonyuim AC =AB+BC =8+11=19.

2. Myctb Toukn A, B v C pacnonoxeHbl
Ha NPAMOK a TakK, Kak Ha pUCyHke 26b.

Torga, No CBOMCTBY ONWH OTPE3KOB,
nonyunm BA + AC = BC vinu

AC=BC-BA=11-8=3.

3. Touka C He MOXeT nexatb Mexay
ToYKamu B n A, kak nokazaHo Ha pUCYHKe
26¢, notomy 4t0o AB <BC. UNTak, B
3aBUCMMOCTM OT NOpsiAKa TOYEK, ASIMHA
otpeska AC pasHa nu6o 19, nnbo 3.

OtBeT: 19 unun 3.

a)

o

[ 1oy
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-2 ‘Bonpocbl Kk meme

1. Mexdy kakuMu moykamu pacriosioxkeHa moyka B Ha pucyHke 277 Kakue
MOYKU pacrionioxeHbl o 00Hy cmopoHy om moyku C?

2. [atme onpedeneHusi ompesKa u rny4da. Kak oHu obo3Hadyaromcsi?

3. Touku C u D pacnionoxeHsbi Ha npsmou. Cosnadarom nu ompesku CD u
DC? A nyyu CD u DC?

4. Kakosbl pasnu4usi Mexx0y ompe3KoM, J1y4OM U rpsimou?

5. Kakue ¢buaypbi Mbl Ha3bleaem pasHbIMU?

6. Kakue ¢buaypbl Ha pucyHke 28 pagHbI?

7. Umo 3Ha4um omrnoxume OmMpe30K Ha riy4e?

8. CKkorbKko ompe3Kos, pasHbIX 0aHHOMY, MOXHO OMIIOXUMb Ha Jiy4ye?
9. Kak cpasHugatom u usmMepsirom ompesKu?

10. Ymo makoe cepeduHa ompe3ska?

11. Cehopmynupytime ceolicmea OfiuH OMPE3KO8.

12. Banuwume cymmy u pasHoCmb OMPE3KO8.

13. Umo makoe ceomempuyeckoe Mecmo mo4yek?

14. [Jaume onpedesnieHUsi OKPYy>XHOCMU U Kpyaa U Ha3osume Ux 3/1eMeHmbI.

I'lpaKmuquKue yrnpaXHeHuUs1 U rnnpusioxXeHus

1. CKONbKO OTPEe3KoB Ha pUCyHke 277

2. CKOmbKO BCETO CYLLECTBYET OTPE3KOB C KOHLaMu B Todkax A, B, C, D, pacrnonoxeHHbIX
Ha o4HOW NpsAMOn? HanuwuTe ux.

3. HanvwuTte Bce nyun Ha pucyHke 29. Kakne 13 HMx B3auMHO AOMOSHAKT Apyr gpyra?

4. Ha pucyHke 30 npamasi AB nepecekaeT npsimble MN n PQ cooTBETCTBEHHO B TOYKaX
C v D. HanvwwTe B3aMHO AOMONHSIOWME APYr ApYyra Ny4Yu, UCXOoasiLLme:
a) us Toukn C; b) ns Toukm D.

5. CKonbKo nyyen onpeaensatoT ABe TOYKU, Nexallne Ha ogHOM NpsiMon? A Tpu TOYKN?

6. HauepTtute Ha Bymare courypy, n3aobpak€HHyto Ha pucyHke 31a, He MeHsAsa eé pa3mepos,
1 BbipexbTe eé. MonpobyinTe COBMECTUTL €€ C ourypoit Ha pucyHke 31b.

7. Kakne n3 a) 6yks; b) umcp paBHbl mexay cobon, ecnu paccmaTpuBaTb UX Kak
reomeTpudeckue gurypbl?

a)a,b,g,d,i,y,n, 0,p,u,q;
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8. Hanawute paBHble hurypbl Ha pucyHke 32.

9*. Ha ckonbko 4acten genutcs npsamas: a) 1;
b) 2; c)3; d) 10; e) n Toukamn?

10*. Ha kakoe HanbonbLuee Yncno Yacten moryT
pasgenuTb NNOCKOCTL: a) oaHa; b) ase; ¢) Tpu;
d) 4yeTblpe npsamMble?

11*. Nana npamas n Toukn 4, B, C, He nexauue
Ha Helt. OTpe3ok AB nepecekaet npsmyto, a
otpe3ok AC He nepecekaet eé. MepecekaeT
nn aTy npsmyto otpesok BC?

12. Hangute AnnHblI OTPE3KOB Ha pucyHke 33,
NMPUHSIB OTPE30K AB 3a eAVHUYHbIN.

13. Onpenenute anuHbl otpeskoB AB, AC, AD,
BC, BD, CD Ha pucyHke 34.

14. Vicnonb3ysa faHHble Ha pucyHke 35, HanauTte
HEN3BECTHbIE ONUHbI.

15. Hangute BC, ecnn BeAC, AB=7,2 cm,
AC=2dm.

16. Hangute CD, ecnu CeAB, De AB, AB=5,
AC=22wn BD =356.

17. OTnoxuTte «Ha rnas» Ha NpPsMON OTPE3KMU
AnuHon: a) 3cm; b) 7 cm; c) 10 cm. 3aTtem
npoBepbTe NPaBUNbHOCTb MOCTPOEHUN C
MOMOLLbIO NMMHENKN.

18. Hanpgute AC, ecnun ana touyek A, B, C:
AB =600 m, BC =200 m.

e N

T TS E S EEmmmmEmm e

P N

L

D S




19. 3anuwmnTte UeHTp, BCe paguycol, MaMeTp
N XOpAbl OKPY>XXHOCTU, N306paKEHHOM Ha
pucyHke 36.

20. Hangute onuHy HanbonbLuen xopabl Ans
D OKPY>XHOCTU C pagmycom 23 cm.

21. Hangute: a) guameTp, ecnu paaunyc
f—F paBeH 12 cm; b) paguyc, ecnu gnamerp
paBeH 28 dm.

NN
)

22. Hangute CD, ecnun gna touek A, B, C u
D: AB =2, AC =CB, 2AD =3BD.

23. CKONMbKO TOYEeK nepeceyvyeHuda a) c

A B C D npsimont OA; b) nyyom OA MOXET UMETb

OKPY>XKHOCTb C LIeHTpOM B Touke O7?

24*. [1aHbl Ny4 N OTPE3KM C ANUHaAMWU
AB =1,2 cm, CD =2,8 cm. Wcnonb3ys
[AaHHble OTPE3KM, NOCTPONTE Ha 3TOM fyye
OoTpeskn ¢ anuHamu a) 4 cm; b) 1,6 cm;

@ c) 0,4 cm; d) 2,6 cm.

a) AC=? 25. HaioauTe anuHy otpeska AB, ecnun Touka
C — cepeavHa otpeska ABun CB = 13.

01 2 3 4 5 6 7

o4 o 42 i} §
A B C 26. Hangnte onunHy otpeska, KOTOPbIN

ANVHHEE CBOEW NOMoBUHbLI HA 46 cm.

b) AB=3, AC=2BC, BC=? 27. N3mepbTe NMHENKON ASIMHY U LWUPUHY
Balwlero yyebHuka n 3anuwmte ux: a) B
¢ - mm; b)B dm;c)B m;d)B km.

A C B

28. Touka C genut oTpe3ok AB B oTHOLLEHUN
c) AB=24, BC=AC+6, AC=" 1 : 3. Haingute anuHy otpeska CB, ecnu
. . . anuHa otpeska AC paeHa: a) 2,5 cm;

A C B b) 3,9 m; c) 1,4 km.

29. Touka D penut otpesok EF B oOTHOLEHUN
1 : 2. Hangute gnuHy otpeska EF, ecnu
AnWHa oTpes3ka DE paBHa: a) 35 cm;

¢ b) 93 dm; c) 41 m.

4 30*. MocTpoiTe oTpe3ok AB anuHow
9 cm. OTmeTbTe Ha nydye AB Takyiw
Touky C, ytobbl: a) AC — BC=1 cm;
b)AC + BC =11 cm; c)AC+BC=10cm.
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31*. [aH oTpe3ok AB. NocTpoiTe oTpeskn, ANNHBLI KOTOPbLIX paBHbl: a) 24B; b) AB:2;
c) AB:4;d) 0,75 AB.

32*. MaBecTHO, uTo aAnsi Touek 4, B, C, pacnonoxeHHblx Ha ogHol npsimoit, AB = 5,6 cm,
AC =8,9 cmwn BC =3,3 cm. Kakas n3 touek A, B, C nexuT mexay AByMsi ApyrMMu?

33. Ha pucyHke 38 Touka C nexut mexay Toukamu A n B. HaiguTte anuHy otpeska AB, ecnu:
a)AC=25cm, CB=3,4cm;b)AC =5,3 dm, CB= 4,2 dm.

34*. Otpeskn AB, BC, CD v DE paBHbl. Haigute anvHy otpeska AD, ecni 3a eQUHUYHBIN
OTPE30K NpUHATL 0Tpesok: a) AB; b) AC; c) AE.

35. Ha pucyHke 38 mbl BUamMm coseesane «bonblias megseavuar». Ecnv coeanHntb n3ob-
paxeHus 3se3f, nony4uTca urypa,
noxoxas Ha «koBL». CoeanHsas no-
crnegHvie ABe 3Be3abl KKOBLUA» OTpes-
koM AB n oTknagbiBas ero 5 pa3 Ha @
nyye AB, nonagém B nsobpaxeHune
MonapHown 3Be3abl. Hangute ero Ha
PUCYHKe.
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36. Ha pucyHke 39 nokasaHo, Kak
NPOBECTU NPAMYI JNUHUIO B
noneBbIX YCNOBUAX. ATUM METOLOM
NoNb3ylTCS B cady vMnu oropoae,
Korga Hy>XHO NOocaguTb CaXeHLbl
B oauH psag. O6bAcHUTE, HA KaKoM
reoMeTpmMyYeCcKOM CBOWCTBE MPSIMbIX
OCHOBaHa 3Ta npaktuyeckasa paborta.

37. Ha pucyHke 40 Bbl BUOUTE, Kak Mansip
NpoBOAUT NpsiMble Ha noTonke. [Ons
9TOr0 HUTKY HaTUparT MeNoM, OAuH
€€ KOoHel, 3aKpennswT reo3gem, a
OPYron — B HYXXHOW TO4Ke. 3atem
B CepeanHe HaTArMBalwT HUTb Kak
TeTeBy W oTnyckawT. Torga men
OCTaBnseT cneqj B BMAe MNPAMOMN.
To4yHO Tak Xe MOXHO npoBecTu
npsMyto Ha cteHe. O6bsCHUTE, Ha
KakoM reomMeTpu4yeckoM CBOWCTBE
NPSIMbIX OCHOBaH 3TOT METOA.




leomempu4yeckKkue 20/1080J/1I0MKU

1. 10 ognHaKoBbIX MOHET Ha pucyHke 41a pas-
NoXeHbl nupamuakon. NomeHAB MecTamu
TONbKO 3 MOHETLI, PacnonoXnTe Ux Tak, Kak
nokasaHo Ha pucyHke 41b.

2. [lomeHAB mMecTamMn 3 CNUYKK, NOBEPHUTE
«pblBy» Ha pUCyHke 42 B NPOTUBOMOSOXHYIO
CTOPOHY.

3. Y peaywkun 6bin cag B popme kBagpara.
YacTb caga, nokasaHHYK Ha puUCcyHke 43, oH
ocTtaBun cebe. OCTaBLLYHOCA TEPPUTOPUIO OH
pa3dun Ha y4acTKn OAMHAKOBOW (OOPMbI U MO-
Aapuvn YyeTblpém cbiHOBbSM. Kak eMy yganoch
OCyLLEeCTBUTb 3Ty pa3dbusky caga?

4. Otpeskn AB v CD, naobpaxx€HHble Ha PUCYH-
(4 Ke 44, cpaBHUTE «Ha rnas», 3atemM npoBepbTe

pu C NOMOLbIO KalibKn CBOU BbIBOAbI.
L )

4
[4)

Bbieod. B zeomempuu Heobxodumo
' 4 8bIMOMHAMb U3MEPEHUSI U CPasHEHUs MOYHO.
MoxHo owubumscs!

a) AHB d C D e)
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yron. CPABHEHUE U USMEPEHWUE YI/10B

3.1. CpaBHeHue yrnos

Yernom HasblBaeTcsa ourypa, CoCTosiLLas U3 TOYKN
N OBYX Ny4yen, UCXOOSALLUMX U3 HEeE.

ﬂy‘-ll/l, o6pa3y+ou.|,|/|e yrosmn, Ha3blBakOTCA CImMOpPOHa-

MU yera, nx obas BepLinHa — eepwuHou yana (puc.
1). Yron AOB wnu yron BOA o6o3HavatoT kak ZAOB
nnn ZBOA. Mpu Takol 3anncu BepLuMHa yrna Bcer-
[la OOoMmKHa ObITb B cepeaMHe. Takke KpaTko MOXXHO
Hanucatb £ O u npounTath yron O. [ns Toro 4tobbl
OTMETUTb YroIn Ha YepTexe, UCMONb3YT HEOONbLLYIO
AYXXKY KaK Ha pucyHke 1.

Pa3gépHymbiM y2510M Ha3blBaKT Yron, CTopo-
Hbl KOTOPOro ABMSAKTCA B3aMMHO OOMOMHAKLWUMN
nyyamu.

Ha pucyHke 2 n3obpaxeH pa3BepHyTbI yron.

MycTb 3agaH Hepa3BépHyTbI yron O. PaccmoT-
pUM OTpe3ok AB ¢ KoHLaMu Ha CTOpOHaXx 3TOro yrna.
Ecnu nyy OC, vicxogsawmin ns BepLumnHbI yrma, (puc. 3)
nepeceyéT oTpesok AB, To nyyd npolidém mexady cmo-
poHamu yana. ACHO, YTOo yron pasbuBaeTcs Ny4yom,
npoxoasLMM Mexay ero CTopoHamu, Ha ABa yrna.

JTtobon yron pasbuBaeT NNOCKOCTb Ha ABe YacTn
(puc. 4). YacTb NNOCKOCTU, B KOTOPOMW NEXUT NyM,
NpoxXoasLmMn Mexay CTopoHaMu yrrna, Ha3blBaeTcs
8HympeHHel obnacmeto fyYya, a BTOpas 4acTb —
8HewHel obrnacmsio.

MycTb 3agaH NpousBonbHbIn nyd OB n Hepa3sép-
HyTbIi yron A (puc. 5a). N3BecTHo, YTo npsimas OB
pa3buBaeT NNOCKOCTb Ha ABe nonynsiockoctu. OgHy
N3 CTOPOH yrna A MoXHO coBmecTuTb ¢ nydom OB.
OTO AencTBMe B 3aBMCMMOCTU OT TOrO, B KAKOM Nony-
MIOCKOCTU NEXUT yron A, NpUBOAUT K ABYM Cry4asm
(puc. b, 5¢) v HasbiBaeTcs omknadbieaHUeM yera
OaHHYy!0 r1o1yna0cKocmb 0m 3adaHHO20 rlyya.
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ZAOB — yeon AOB
(0] — 8epuwuHa yarna
OA — CMOPOHbI
OB yena
a)
@ =
0
b) (0]
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Z0 — pa3eépHymeili yeon

B

OC — nyd, npoxodsawul mexoy
cmopoHamu yana

®

BHewHsis1
obnacme yena

BHympeHHss
obnacmeb yena




ufig

b) lMonynnockocme d)

4 - 5 a —

A

0 B
- lNonynnockocms

@ Om npou3eosIbHO20 Jly4a 8 3adaHHYH0 MOJTYNII0OCKOCMb MOXHO OMJIOKUMb
e0uHCcMeeHHbIU Y2011, paeHbili 0aHHOMY Hepa3eEépPHYymomy yaiiy.

UT06bl CpaBHUTL ABa yrna, Hago OTMOXWUTb MX OT HEKOTOPOro fy4va B 3afaHHYHo

nonynnockocTb. OTnoxum aaxHble yrmsl ABC n A B, C, B oaHy nonynnockocTk o1 nyya O:
1 cnyyali (puc. 6). Ecnu npu oTknaabiBaHuy yria ctopoHa BA coBnagéTt co CTOPOHOM
B A, a ctopoHa BC cosnaaét co ctopoHon B C,, To rosopat, yto ymbl ABC n A,B,C,

pasHbl v iyt ZABC = ZA B C, (4T06bl 0603HaUMTh Ha YepTexe PaBeHCTBO YITOB, UX
CTOPOHbI COEAMHSIIOT PaBHbLIM YMCITOM AYXEK).

(6) @ % b) 4, ¢) A(4,)
B C B, C, B(B,)  C(C,)

ZABC = /A BC,

2 criyyali (puc. 7). Ecnv ctopona A B, 6yaet nexartb Bo BHyTpeHHel obnactu yrma ABC,
T0 roeopAaT, 4yto yron ABC 6onbwe yrma A B,C, v nuwyt ZABC >2A4 B,C.,.

@ a) A b) c) A
4, 4,
/ 4 OZ
B C B, ¢ B(B,) (o)
Z/ABC > /A B.C

1-171

3 cnyyad (puc. 8). Ecnu xe cTopoHa AB Gyaet nexaTb BO BHYTpeHHel obnacTu yrna
A B,C,, 7o roopsrt, uto yron ABC menbwe yma A B,C, v nnwyt ZABC < ZA B C,.

a) b) 4, c) 4,
4 4

4 0
B C B, C B(Bl) C(Cl)

/ABC < /AB.C,
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buccekmpucou yrna HasblBaeTCca Iyu,
Aenswnin yron Ha asa paBHbIX yria.

Ha pucyHke 9 nsobpaxeHa buccektpuca
OC yrma AOB.

3.2. UamepeHue yrnos

[MycTb pa3BEpHyYTbIN yron pa3duT nyyamu,
NpoxoasLWnMmM Mexay ero CTopoHamu, Ha
180 paBHbIx yrnoB (puc.10). OguH 13 atnx
YyrnoB NPUHUMAIOT 3a eAnHULY U3MEPEHUS—
€0UHUYHbIU yeorn. Ero yrnoByo BernuvyuHy
HasblBalOT 00UH 2padyc n obo3Ha4valT
1°. I'pagycHyo mMepy nboro yrna MoXHo
onpefenuTb Ha OCHOBe 3TOoro Bbibopa
eanHVLbI n3MepeHus yrnos. [padycHasi Mepa
yaria NoKasblBa€eT, CKOSNbKO €AUHUYHbIX YIT0B
N NX YacTen yknagblBaeTcs BO BHYTPEHHEN
obnactu yrna.

Ha pucyHke 11 nsobpaxéH yron ABC,
paBHbI 15°. 3TO 3HAYUT, YTO B €r0 BHYTPEHHEN
obnacTtn yknagbiBatotca 15 eguHUYHBIX
yrnoB.

Kaosicowtit y2on umeem onpeoenénmyio
2paoycHyw mepy, Komopas évlpa-
JHcaemcs NONOHCUMETbHBIM YUCTIOM.
180° —2paodycnasa mepa pazeépuymoczo y2na.

(pagycHytl Mepy yrna usmepstoT
C nomMowbw mpaHcrnopmupa. Bbl
NO3HaKOMWUITUCh C TPAHCNOPTMPOM B MAaaLLmMX
knaccax. Ero wkana, pasmelwéHHasa Ha
AyroobpasHon YacTu, pasaerneHa YEpTovKamm
Ha 180 paBHbIX YacTen, Kaxgasi U3 KOTOpbIX
COOTBETCTBYET OAHOMY rpagycy. Ha pucyHke 3
nokasaH npoLecc onpeneneHus rpagycHom
Mepbl yrna ¢ NoOMoLbI0 TpaHcrnopTupa. Bbl
BMOUTE, YTO yrrnosas BenuuyuHa yrna AOB
paBHa 60 rpagycam, 4TO 3anucbiBaeTcHd B
Buae ZAOB=60°. AcHo, 4To yrnbl, UMetoLmne
OAWHAKOBYIO rpagyCHYK Mepy, paBHbl, U
obpaTHO, rpagycHass mepa paBHbIX YrioB
ogHa 1 Ta xe. bonbLwunn yron nveet 60nbLLYyO

rpagycHyto mepy.
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' Ha3blBaeTCs MUHYMa, @ A 4acTb cekyHOa, KOTOPbIE NOMEYAIOTCS 3HAUKaMM «'» 1 «"»

COOTBETCTBEHHO. Hanpumep, yron, nmetoLmi
BenuuuHy 45 rpagyco 38 MUHYT 59 cekyH[,
3anucbliBaeTcs kak 45°38'59".

3anomHuTte: 1°=60', 1'=60".

MycTb 3agaH yron AOB 1 nycTb NPOV3BONb-
Hb yd OC genut ero Ha yrmbl AOC n COB
(puc.13). Torga:

ZAOB =Z4A0C + ZCOB.

OTO CBOMCTBO MOXHO CHOPMYMpPOBaTh Tak:

@ I'padycnasa mepa yena pagna cymme
2PAadycHbIX Mep Y2108, HA KOmopbvle

OH pa3bueaemcsa NW0OOLIM AyUom,
RPOXOOAUUM MeHCOY €20 CHOPOHAMU.

‘Y% 3adava 1. Mokaxute, 4YTO ecnu
/ABC = #.DBE, o ZABD = 2CBE
(puc. 14).

PeweHue. TMpnbaBum kK 0b6emm vactam
paBeHcTBa LABC= ~DBE cnaraemoe ~CBD:

/ABC+ «CBD = 2CBD + #DBE.
Ho ZABC+ 2CBD = ZABD wn
«CBD + «DBE = #CBE.

Wtak, ZABD = ~CBE.

Kak omnoxumpb Ha ny4ye yzon c
0daHHOU 2padycHoU Mepol Ha nNpaKmuke:

-_—

. Hauyeptute npoussonbHbin nyy OA.

2. OcHoBaHMe TpaHcnopTMpa COBMeCcTUTe C
AaHHbIM Ty4OM, a LIEHTp TpaHcnopTupa co-
BMecTute ¢ Todkon O (puc. 15a).

3. Hangute Ha wkane TpaHcnopTupa rpagyc-
HYIO MEPY HY)XHOTO yrna u OTMETLTE PSA0M
TOuky B.

4. MposeauTe Yyepes Todknm O n B nyd (puc. 15b).
B pesynsrate nonyunm yron AOB ¢ 3apaH-
HOW rpagyCHON MEPOMN.

MogymanTte, Kaknm ewé crnocoboM MOXHO
BbINOMHUTL 3Ty paboTy.
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::;r% 3adayva 2. Ot pgaHHoro nyya OB
oTnoXutb yron 50°.

PeweHue. OcHoBaHuWe TpaHcnopTupa
HanoXxum Ha ny4 OB 1 cOBMEeCTUM ero LEHTP
¢ Toukon O. Mpsamaa OB genuT NNockocTb
Ha ABe nonynnockocTu. [loaTomy, Hanasa Ha
Wwkane geneHve 50°, OTAOXUM B KaXXAayto
NOSYNMAOCKOCTb HYXHbIN yron (puc. 16).

CnenoBaTtenbHO, OT 3aJaHHOro nyva
MOXXHO OTNOXMUTb B KaXayH NonynnocKoCTb
no ogHomy yrny: ZA OB = 24,0B = 50°.

2 Bonpocbi Kk meme

1. Ymo makoe y20r1uKkak oH 0603Ha4aemcsi?
2. Umo makoe pa3gépHymbil yaon?

3. Ha kakue yacmu paszbusaem yzon
nrocKocmsb?

4. Umo 3Ha4yum «omiioXumse Y2051 om
ny4a» 8 3a0aHHyIo roJs1yrniocKocms?

5. Koeoda yaribi pasHbl mexdy cobou?

6. Koeda 00uH u3 yenoe 6ydem bornbuwe
unu MeHbwe opy2020?

7. Ymo makoe buccekmpuca yana?
Umo makoe epadycHas mepa yana?

9. CkonbKko e2padycoe cocmasnsiem
pas3eépHymbiti y2051?

10. Kakou yeon ebl umeeme 8 8udy, 2080pH,
4Ymo yaor paseH 1°?

11. ByOym nu paeHbl yanbl, uMmerou,ue
pasHble 2padyCcHble Mepbl?

12. Kakoe ceoticmeo epadycHou mepbl yena
rnpusedeHo Ha pucyHke 177
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1. MoctpoinTte yrbl: a) ZMNL; b) Z/ABO. Ha-
MULINTE UX BEPLUNHBI U CTOPOHBI.

A
a) 2. Hauyeptute npsimble AB, AC v DA n ot-
C Y D meTbTe Ha Hux Toukn A, B, C v D. Hanu-
LUNTE MOMYYUBLLNECS YITbl, UX BEPLUMHbI U
B CTOPOHbI.
b) 3. Onpegenute Bce yrmbl, N306paxEeHHbIE Ha

pucyHke 18 n HanuwnTe mx.

4. Cpeaun yrnoB, N306paxEHHbLIX HAa PUCYHKE
19, HanguTe paBHble.

%b) d)

Stz Lo,

5. dAsnsetca nu nyd OP, nsobpaxéHHblii Ha pucyHke 20, 6uccektpucoin yrna AOB?

a)A b b o

35° 60/
350 60

6. Hangute cnegyrowime yrnbl, UCNOMb3ys AaHHbIE PUCYHKa 21.
a) LAOB =?; b) ZAOB =120°38', x="7; c) ZAOD =105°45", x =?

@)

a)A E

32°
40°
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7. CpaBHute yrnbl POQ n ABC, n3o6paxeHHble Ha pUCyHKe 22, OTNOXMB UX Ha nyye MN.

@ O 7

M N

8. Onpepnenute rpaaycHble Mepbl yrnoB AOB, AOC, AOD, BOC, BODw COD, vcnonb3ays
PUCYHOK 23, 1, NOMNb3ysACb TPAHCNOPTMPOM, NMOCTPOITE UX BUCCEKTPUCHI.

9. BepHbl nu cneaytowme paseHcTea: a) LZAOB =/B0OA; b) ZAOB =£ZABO?
10.MNocTponTe ¢ nomoLLbto TpaHcnopTupa yribl 60° 1 176°n nx GuccekTpuchl.
11.TNocTponTe ¢ nomoLbo TpaHcnopTupa yribl 49°, 79° n 142°, a Takke X BUCCEKTPUCHI.

Ij 243\]4\_5464

12*. 3anuwunTte Homepa yrnoB, N3006paXXEHHbIX Ha PUCYHKe 24, B NOpsiAKe Bo3pacTaHus
NX rpagyCHbIX Mep.

13. Bbiuncnure:
a) 34°18'+ 53°38"; b) 15°8'38"+113°21'9"; c) 115°8'38" — 113°21'9".

14. MNocTponTe ¢ nomoLubto TpaHcnopTupa yrmel: 10°, 30°, 74°45', 113°30' n 165°.

15. MocTtpovite yrnbl LA+/B u ZA-ZB , ecnv 3apanbl ymbl ZA v ZB w LA>/B.

16. OtnoxuTe Ha nydye AB yron OAB, paBHbIi 150°.

17*. Mpongét nu nyy OF mexpy ctopoHamn ZAOB, ecrnun: a) ZAOE =20°, Z/EOB =40°,
AOB =60°; b) ZAOE =80°, EOB =120° ¢c) ZAOE > Z/A0OB?

18*. Nlyy OC npoxoaut mexay ctopoHamu yrma AOB. Hangnte ZAOC, ecnu
ZAOB =108°, ZBOC=68°, n nocTpoiTe Npu NOMOLLM TpaHCMNopTAPa 3TK YITbl.

19*. Nyy OT npoxogut mexay ctopoHamu yrna ROS. Hangute ZTOS, ecnn ZROT =37°,

ZR0OS=98°, n nocTpoiTe Npu NOMoLLM TpaHCNopTUpa 3T Yrrbl.

20*. OnpegennTte rpagycHy0 Mepy yrna Mexay 4acoBon U MUHYTHOW CTpenkamu, ecnu
Ha yacax: a) 3:00; b) 6:00. -

21. HayepTtuTe B TETPAAM Ny4 1 OTIIOXKMUTE OT HETO «Ha rMasy, Nofb3ysACh TONbKO J'II/tHeI/IKOI/I
yrnbl 15°, 30°, 45°, 60°, 75°, 90°, 120° 1 150°. 3aTem n3mMepbTE NOCTPOEHHbIE Yl
TPaHCMOPTUPOM U MPOBEPLTE, HACKOMBLKO Bbl ObINM TOYHLI. [oBTOPUTE yNpaxHeH/e.
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lNMpakmu4eckue ynpaxHeHusi

1.

Ha nucte 6ymarn HayepTuTe yron. CnoxuTe
OGymary no CTopoHaM yrna Tak, 4YTobbl Nony4YnTb:
yron: a) B 2 pasa bonbwun; b) B 2 pasa
MEHbLUNI; C) AOMOMNHAOLWNIN ero 40 NPsiMoro.

Ha knaccHou gocke Havep4yeHbl ABa yrna. Kak
C MOMOLLbIO HUTU 1 MeNna CPaBHUTb 3TU YIibl?

Ha 3emne Hayep4yeH npamon yron. Kak c
MOMOLLbIO HATU MOXHO MPOBEPUTb, YTO 3TOT
yron npsiMon?

Ha 3emne HayepyeH npon3sonbHbIN yror. Kak
C NMOMOLLbIO HUTU MOXHO Ha4YepTUTb PaBHbIN
emMy yron?

HavepTuTe OKpY>KHOCTb C MOMOLLbIO MOHETbI.
Kak onpenenuTb LEHTP 3TOM OKPYXXHOCTU?
Bbl 3ameyanu, kak OBMXYTCSA Wapbl Ha
ounbapagHom ctone? OHu oTneTarT OT Kpas
cTona nog TeM Xe Yrnom, Y4To 1 yaapsatTca O
Hero (puc. 25a):

a) yaapbTe No Lwapy, fnexawiemy B LeHTpe
CTONa, M HAYEPTUTE TPAEKTOPUIO Er0 OBKEHNS
(puc. 25b);

b) HauyepTUTE TpaeKkTopuio ABMXKEHUs Lwapa,
nexawero B Touke £, ecnv oH, ygapvBLLMCh O
cTopoHbl AD n AB, 3apen wap, Haxoaawuiics
B Touke F' (puc. 25¢);

C) Ha4yepTUTE TPAEKTOPUIO ABWXEHUS Liapa,
nexauiero B Touke £, ecnu oH, ygapvBLUUCh
o0 cTtopoHbl AD, AB n BC, 3apgen wap,
Haxoaswwmincsa B Touke D (puc. 25d).

@ Ucmopuyeckue ceedeHus

Acmponsabus —acmponomMuyeckuti UHCmpy-
MeHm OJi UBMEPEeHUs Y2llos, U300pemeEnHblll
OpesHezpedeckum acmponomom I unnapxom
(Il 6. 00 H.9.) (puc. 26). C nomowwto 3moco
APOCMO20 UHCMPYMEHMA MONCHO 8bINOTHAMb
0ecamKU U3MepUmenbHbixX pabom.

36 mmmn——



B Camapkanockoii acmponomuueckou oocepsamopuu Yiayebexa npouzsoounuce pabomol
1O U3MEPeHUIo yeno8 mexcoy ceemunamu. B smotl bonvuiot obcepsamopuu 6v110 MHO20
acmpoHoMuyecKux uHcmpymenmos (puc. 27a-c). K num omnocuncs ne umesuiuti anano2o8
8epMUKAIbHLIL Keaopaum (puc. 27b) 015 usmepenuii yenos u 2eoMempudeckux 8bl4UcieHUl.
On umen paouyc 42 m! C nomowpio smoeo uncmpymenma Yiayebex ymouHu noioxceHue
1018 36€30 na nebecroli cghepe u npusén smu oanHwle 8 c60EM mpyoe «l ypazanckuii 3u0Hcy.

.

Ha pucynxe 28 uzobpasicén esponetickutl
cpedHe8eKO8blU K8AOPAHM, KOMOPbIM
NnONb308ANUCH YUEHbBIE 00 U30OpemeHUs.
meneckona. Koneuno orce, e2o pasmepui Oviiu
HAMHO20 MeHbule Keaopanma Yuyzbexa.

Ce200ns 6 2eode3uueckou npakmuxe OJis
U3MepeHUs Y2llo8 UCNOIb3Yemcsl INeKMPOHHbLIL
meoodoaum (puc. 29a). C eco nomowwvio
MOIICHO, COCOUHUBLUUCH C TT0OOU MOYKOU 3emu,

uMepsams, CpAGHUEAMb U Nepedasamy OaHHbIE
(puc. 29b).




oy

NMPAKTUYECKUE YNPAXKHEHUA U NPUNOXEHUA.

NMPOBEPbTE CBOU 3HAHUA

1. ViIamepbTe NMUHENKOW AONUHY, WNPUHY N TOSMLLMHY Ballero
y4ebHuka.

2. Kak MOXHO M3MepuTb TOMLWMHY NMcTa Bawero y4yebHuka?
CmMoxeTe N Bbl U3MEPUTL NIMHENKOW AnaroHanb Kupnvya?

3. Kak nnoTHUKM HanpaensitoT JOCKM NPU CPaBHEHUN UX OJIMH
(puc. 30)?

4. WN3mepbTe Ha rnas pocT y4eHUKOB Ballero kracca. OnpegenuTe,
KTO M3 HUX CaMbll BbICOKMN. PasbAcHUTe, Kak Ha npakTuke
CpaBHUTb, KTO U3 BYX YYEHUKOB Bblle (puc. 31).

5. W3mepbTe NMHenKkomn, CKOMbKO B BaLLen Nsan CaHTUMETPOB. 3aTem
n3mepbTe NAAsMU pasMepbl HECKOMbKUX NpeaMeToB (4MNHY,
LLUMPVIHY U BbICOTY NapThbl, BbICOTY U LUMPUHY OKHA, ANVHY U LUINPUHY
O0CKMW) 1 Bblpa3ute pesyrbraTbl B CAHTUMETPAX.

U3mepbme OnuHy eaweli nsidu U waza U 3arnoMHUMe Uux. |
3mo romoxem eam 8 exe0He8HOU Xu3Hu! ; @

6. Kak noctpouTb OTpe3oKk ANWUHOMW 1 MeTp C NMOMOLbIO
30-CaHTUMETPOBOW NTIMHENKN?

7. NamepbTe anuHy Bawero wara. Msmepeste B Lwarax anuHy um
LUMPUHY LLKOSBHOIO 30aHNS, ASIMHY U LUMPUHY CROPTRIoLWanKm
N BblpasuTe UX B MeTpax.

8. Ocb 3emnu oTHocuTenbHo nyyvyen CornHua, nagaroLwmnx Ha
Heé, OTKNoHeHa Ha 23,5° (puc. 32). Ha ckonbko rpagycoB
noBepHETCA 3eMnsa BOKPYr CBoen ocu 3a 8 4acoB? 3a CKOMbKO
yacoB 3emns noBepHETCs Ha 90°7?

9. BeblpasuTte pacctosaHue mexay byxapon n CamapkaHgom B
BepcTax, ecnn 1 Bepcta = 900 m.

10. B cooTBeTCcTBUMM C MaclwiTabom kapThbl Y3bekncTaHa, Hanante
pacCToAHNA MeXay pasnuyHbIMn ropogamu (puc. 33).

Ocb 3em
MepugnaHbl

Cesepiidii noniio 22 VIIOHA — CaMblll ONVHHbBIV AeHb

OkBaTop

Mapannenu

SkBaTtop
HOxHbIN flontoc
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MacwTab: B 1 cm 100 km

gMaHraH

PaBLLgH . AwWfiKaH

{) @eprana

Tepmes

Obpaseu: HaxoxdeHue paccmosiHusa mex0y TawkeHmom u byxapod. o kapme ¢
noMouwbro NUHelKu Halud0ém, 4mo paccmosiHue mexoy copodamu 4,38 cm. 3amem o
macwmaby onpedenum, Ymo paccmosiHue Ha mecmHocmu 4,38 - 100 km = 438 km.

OtBerT: 438 km.

Bo MHormx crtpaHax, Hapsagy c
MeXAyHapoOAHbIMU eANHULaMU OJTUHbI,
MCMNONb3YKTCA Takxe Agpyrve eguHuubl
AnuvHbl: 1 owum = 2,54 cm, 1 muna =1,609 km.

11. [JunaroHanu akpaHa Tenesunsopa v MoOHUTopa
KomnbloTepa (puc. 34) namepdarTca B
arnmax. Belpasnte B caHTUMeTpax
anaroHanb 15, 17 n 19-gloMMoBOro
MOHUTOpa, ecnn 1 anm = 2, 54 cm.

12./Aicnonb3ya gaHHble Ha pucyHke 35,
HanguTe pacctosiHus ot 3emnu go ConHua
W 0O NNaHeT U Bbipa3uTe 1UX B KUITOMeTpax.

93 man muas—

MIIH MUb

_KOnumep

483 man munb——

-
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13. NsmepeHue paccmosiHul axornokauyued. Ona
Kopabns, NnbIBYLLEro B MOpE, OYE€Hb BaXKHO
3HaTb rmy6buHy mops. [Inga aToro nockinaercs
3BYKOBOM CUrHan Ko AHy U Ha Kopabne noa-
CUYNTLIBAETCH BPEMS, 3@ KOTOPOE CUrHasm Bo3-
BpaLLaeTcs, 0OTpasnBLLMCE OT JHa.

[MonoBWHa 3TOro BpEMEHN YMHOXAETCS Ha
CKOPOCTb ABWXeHus 3ByKa B Boge — 1490 m/s,
YTO OAET rnMyBbuHYy Mops.

KakoBa rny6mHa mopsi, ecrnv 3To BpEMS PaBHO:
a) 3; b) 10,5; c) 14,6 cekyHgam?

= ukTe 2eomempuu

Ana namepeHus yrna HaknoHa paspaboTaHbl
NPUNOXEHNA A9 MOBUNbHbIX TeNedOHOB, C NX
MOMOLLIbIO MOXXHO aBTOMaTUYeCKN NU3MEPUTD Yrorn
HakrnoHa. Ha pmMcyHke nokasaHo, Kak C MOMOLLbHO
Takou nNporpamMmbl U3MepUTb yron HaknoHa lu-
3aHckow BaluHu, koTopast Haxoautes B tanun.

Obpasel KOHTPONbHOMU paboTbi 1

- KoHTponbHasi pabota COCTOUT 13 ABYX YacTen:

L. TeopeTuyeckas 4yacTb. CKOMbKO reomerpu-

! YecKux uryp Bbl y3HanuM A0 HacTosdLwero
° i BpemMeHn? [lante nx onpegeneHns v BbinmTe

® ° 1
A 7 B X CBOWMCTBA.
Il. MpakTnyeckasa 4actb. PewunTte cnegytowne
3agaym (3agada 4 ons xenawwmx nonyvnTb
OLEHKY «OTIINYHO®):
1. Hantu anuny otpeska BC, ecnu 1ns Todek A,
-\ ettt ' B v C, nexalmx Ha oaHoit npsimoii: AB =9
o~ ) cm, AC =12 cm.
@ B 2. AB=48,AC=3BC, BC=7? (puc. 1).

3. Haittu rpagycHyto mepy yrna BOC, ecnu
i ZAOE = 140° (puc. 2).

' 4*Yemy paBHa rpagycHasa mepa yrna,
! o6pa3oBaHHOro YacoBbIMW CTpenkamu B
i 5.00 yacos?




COKpOBVII.I.I,a MaTeMmaTu4eCKux 3agau

M3BeCTHO, YTO B MnocriegHee BPeMs KOMMbIOTEPHbIE NHPOPMALMOHHbIE TEXHOMNOMK
CTPEMUTENBHO pPa3BMBAKOTCS M ObICTPO MPOHMKAKOT B 0OOpasoBaTenbHYyl CUCTEMY.
CerogHsa IHTEpHET COAEPXKUT Tak MHOIO MCTOMHUKOB MHGOOPMaLUK, YTO BOCMNOMb30BaThCA
3TUM BoraTtCTBOM AS KaX4oro MONoaoro YenoBeka kpanHe Heobxoammo u nonesHo. Co
crneumanbHbIX web-canToB MOXHO y3HaTb Ha PYCCKOM, Y306EKCKOM, aHITIMNCKOM 1 ApYrnx
A3blKax nocnegHMe HOBOCTU U3 MUpa MaTteMaTuKK, HauTK B KOMMbIOTEPHbIX BMbnnoTekax
BonblUoe KOMMYeCTBO 3NEKTPOHHbLIX Yy4ebHMKOB. Kpome TOoro, ¢ mx MOMOLLBbI MOXHO
HaMTN MHOXECTBO TEOPETUYECKNX MaTepuanoB, METOANYECKNX PYKOBOACTB, MHOMO 3aJad,
NPUMEPOB C yKa3aHUSIMM U pelleHnsaMn. B pasnuuHbiX UCTOYHMKAX AaHbl CBEAEHUSA O
NPOBOAUMbIX MaTeMaTU4eCKNX KOHKypcax 1 onMMmnuagax, O 3aHMMartesnbHbiX 3agadax u
NX peLleHunsIX.

Hwxke npuBenéH psg VIHTepHeT-agpecoB MCTOYHMKOB MH(OPMALMOHHBIX PECYpPCOB.
Mbl pekomeHayeM MO BO3MOXHOCTU MCMNOSb30BaTh UX OS] CAMOCTOSATESNIbHOIO U3y4YeHUs
MaTeMaTuK1N U MHTEPECYIOLLNX Bac TEM reOMeTPUMN:

uzedu.uz — odmumanbHbin cantT MnHUcTepcTBa HapogHOro obpasoBaHusl, MHpopma-
LMOHHO-006pa3oBaTenbHbIN NopTarn;

ziyonet.uz — coynanbHo-obpasoBaTtenbHbIn noptan «Ziyonet»;

dr.rtm.uz — nnatgopmMa HOBbIX Y4EOHUKOB U METOAMNYECKMX MOCOOUIN B SNEKTPOHHOM
BUae, npeseHTaumn, MynbTUMEOUNHBLIX MNPUMNOXEHUN, BUOEOYPOKOB W  LMEPPOBbLIX
pecypcos;

maktab.uz — nnatpopma BMAEOYPOKOB M APYrMx MaTtepuarioB OHManH obyyeHus u
LWKOMbHbIX y4ebHbIX nporpamm ans 1-11 knaccos;

stesting.uz — anekTpoHHas nnaTtgopma NoAroToBKa K MeXayHapoaHbIM UCCNeaoBaHn-
SIM MO OLIEHKE ANS YYaLLUXCS;

masofa.uz — noptan AMCTaHLMOHHOIo 0by4YeHNs HaUMOHaNbHOIo NCCeaoBaTENbCKOro
WHCTUTYyTa NOBbIWEHWs KBanudukaumm n oby4eHnsa HoBbIM MeToAnKaM rnegaroros UMeHu
A. ABMoHUI;

onlinedu.uz — anekTpoHHasa nnatgopma «HenpepbiBHOE NpodeccmoHansHoe obpa3so-
BaHMe» HaLMOHanbHOro nccnegoBaTenbCKOro MHCTUTYTa NOBbIWEHUS KBanudukauum um
0by4yeHns HOBbIM MeToauKaM negaroroB MMeHu A. ABNOHUN,

skillsgrover.uz — nnatdopma 0by4eHNa maTtemMaTUKN 1N OLLEEHUBAHNSA 3HAHWUIA yYaLLMXCS
B PnHNaHaMN (Ha y30EeKCKOM SA3bIKe);

khanakademy.org — caWT AucTaHUMOHHOrO o00yyeHna «Akagemua XaHa» (Ha
aHIMMNCKOM A3bIKe);

xanakademiyasi.uz — nnartopma BMOEOYPOKOB MO MaremaTuke, uHopmaTtuke,
XUMun, punsnke, SKOHOMUKE, BMONOrMN N aCTPOHOMMUM (Ha Y36EKCKOM A3bIKE);

school.edu.ru — noptan Bceobuiero obpasoBaHus;

problems.ru — nonckoBasi cucteMa MaTemaTuyecKkmx 3agay;

geometry.net — yyebHble matepuarnsl no anrebpe n reomeTpum (Ha aHIMUNCKOM A3bIKE);
mathproblem.narod.ru — maTemaTu4eckume KpyxXkm n onuMmnuagbi; ,

ixl.com — noptan gUCTaHUMOHHOro oby4yeHnss matemaTuke (Ha aHrMINCKOM ﬂ3bIKe)
mathkang.ru — canT mexayHapoaHOro KOHKypca no matematuke «KeHrypy»; -

olimpia.uz —cant mexayHapoaHOro KOHKypca no marematuke «KeHrypy» (Ha y36e|<C|<0M
A3bIKe); :
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~brilliant.org — canT gucTaHUMOHHOro 0by4YeHna MaTtemaTuke;

geogebra.com — GecnnatHasa nporpamma, MO3BOMAOLWAA CTPOUTb AMHAMUYHbIE
(«KnBble») 0BbEKTLI B anrebpe 1 reomeTpum;

+ ¢+ G E»0OQ

O'ZBEKISTON RESPUBLIKASI
XALQ TA'LIMI VAZIRLIGI

SAYT HADIDA  VANGITIRASLIKLAR  DARSUIKLAR  ALOGA

SAYT TEST RENMIDA ISHLAMOQDA

2020-2021

Test tuziladigan

darsliklar ro‘yxati ""?

\1

-1'
|

o=

SAYTDA NIMALAR BOR?

Darsliklarning elektron shakllari, tagdimotlar, videodarslar

"

Elektron shakllar Video darslar

s

oK OB OF 2
>8 06 O
@A " @c O

W

Testlar Topshiriglar Qo'shimcha materiallar

yaklass.ru — nnatcpopma oHnanH obpa3oBaHUsa ANA YYEHUKOB U YYUTENEN;

schulen-ans-netz.de — cant «MHTepHeT wWkonbl» [epMaHun (Ha HEMeLKOM A3blKe);

studienkreis.de — canT y4ebHbIX KpyXKOB lepMaHumn (Ha HEMeLKOM A3bIKe);

educasource.education.fr — obpasoBartenbHbin canT PpaHuum (Ha paHLy3CKOM
A3blKe);

educmath.inrp.fr — UndpoBblie pecypcbl MatemaTtudeckoro obpasoBaHua PpaHumm
(Ha bpaHuUy3CcKOM A3bIKE);

mat-game.narod.ru — maremartmyeckass rMMHacTuka, mMaTemaTuyeckme 3agayun u
rOrIOBOMOMKM;
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‘.: GeoGebra — nporpamMmma «XUBbIX» YepTEéxen no
- maTeMaTuke

GeoGebra — ato 6ecnnartHas, AMHaMu4eckasa matemaTnyeckasi nporpaMmma gnsi Bcex
ypoBHen obpasoBaHug, BKtovatoLLas B cebsi reomeTputo, anrebpy n gpyrve HanpasneHns
B o4HOM ygobHom anst ucnonb3oBaHus nakete. GeoGebra paspaboraHa B 2002 rogy
ANSA U3yYeHust U npenogaBaHMs MaTteMaTUKM B LUKOSEe aBCTParMNCKUM MaTeMaTUKOM
Mapkycom XoxeHBapTepoM 1 MeXOyHapoAHbIM COOBLLECTBOM MNPOrpaMMUCTOB Ha
a3blke Java. [MpunoxeHne nogaepxmBaet paboTy B pa3nnyHbIX onepaumoHHbIX CUCTEMAX.
B HacToswee Bpems nporpammy GeoGebra LMPOKO MCNONb3YOT B MUPE MWSSIMOHBI
nonb3oBaTenemn.

Mpeumyuwecrsa nporpammbl GeoGebra:

* pacrnpocTpaHsieTcs 6becnnaTHo;

* MHOIOA3bIYHbIN UHTEPJIENC;

* NpocToTa 1 yaobCcTBO rpadmyeckoro nHTepdgenca;

* BO3MOXHOCTb YCTAHOBKM Ha pasfiMyHble onepauuOHHble CUCTEMbI U YCTPOMCTBa
(BKIMOYMAA NnaHLWeTbl U CMapTOHbI) U HanNu4ne oHManH Bepcuu;

* Halrnm4yme oTpbITbIX 6a3 npumMepoB OOMONTHUTENbHUX nonb3oBaTenemn.

dnemeHTbl Nnporpammbl GeoGebra

MHoOXeCcTBO KanbKynaToOpoB
lMpegHasHavyeHo Ona uccnenoBaHUA PYHKUUIW, PELLIEHNA YpaBHEHUN,
NOCTPOEHUsI reomeTpudeckmx uryp n 3D 06beKTOoB.

Mpachuyecknn KanbKynaTop
MpegHasHayeH Ona NOCTPOeHUA rpadouKoB pPasfnUYHbIX PYHKLNA,
nccrenoBaHusi ypaBHEHUN U onucaHnsa nHopMauuu.

3D kanbKynatop
A MpegHasHayeH OnNa  mM300paxeHust  pasnu4YHbIX  YepTexen,
reomeTpudecknx ouryp n odbektoB B 3D (TPEXMEPHOM NU3MEPEHUN).

‘ FleomeTpua
‘ MpenHasHayeH onst YepYEeHUs N U3MEHEHNA reOMETPUYECKNX puryp.

CAS kanbKynsatop
X= MpenHasHayeH Ansa pelweHns ypaBHeHU, npeobpasoBaHmsa anrebpa-
NYECKMX BblPa)KeHUN, BblMNCIEHNSI NPOU3BOAHbIX U MHTErPanos.

GeoGebra s nporpamme reomeTtpumn

Mporpamma GeoGebra npegHasHavyeHa Ans pelweHns criegyrowmx reomeTpuyecknx
3aja4y: NOCTpPoeHMe BCEX BUAOB reoMeTpUYecknx uryp C rnOMOLLBbK TOYKMW,: OTpeska,
BEKTOpa, CerMeHTa U npsiMoi, HabniogeHue 3a UX AUHAMUYECKMM W3MEHEHMEM, a
TakXke NoCTPOeHne NPsAMoun, napasnsensHoOn unu nepneHanKynapHou 3agaHHON "ﬁpﬂMOl?l
NMOCTPOEHME CEepPeauHHbIX NEepPneHAnKynspoB, BUCCEKTPUC YIIOB, onpe,u,eneHMe p,nMH
OTpe3KoB M nrowagen MHOroyrorbHUKOB.
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OHnaiiH pecypcbl no ucnonb3osaHuio GeoGebra

“[loryunTe. AeTarnbHble CBEAEHUS O MporpaMme
GeoGebra Ha ocuumansHom Beb-canTe (GeoGebra.
org) u ckayamnTe e€ (becnnaTHoe NPUoXeHue).

* Ha Youtube «kaHane GeoGebra (kaHan
youtube.com GeoGebraChannel) wnwmetotca Buaeo-
YPOKM MO U3Y4EHUIO W NPUMEPbl  WUCTONb30BaHUS
nporpammbl GeoGebra.

* Ha cante gna coxpaHeHuss GeoGebra (tube.
geogebra.org) nomnb3oBaTenu cavta AensiTcs
CBOVIMW MPUIOXEHNSMN U NITAaHAMKN YPOKOB.

YcraHoBKa nporpammbl GeoGebra

YkasaHus no ycraHoBke GeoGebra Ha komnbroTep:

1. OtkponTte 6pay3ep Google Chrome n 3angnte Ha oduumanbHbii cant GeoGebra:
geogebra.org. lNepenante B pasgen yctaHoBku — « App Downloads».

2. Bbibepute nogxoasuiee Ans Balero KOMnboTepa NpunoXxeHne:

a) ons wucnonb3oBaHua BebG-Bepcun GeoGebra yepes 6Gpaysep Chrome npas
agMuUHUCTpaTopa KoMmmnbtkoTepa He TpebyeTcs, OogHako BO BPEMSA UCMOSb30BaHUSA
npunoxeHnsa TpebyeTcsa noaknoyeHue K IHTepHeTty;

b) npunoxeHune GeoGebra — npunoxeHne, KOTOPOE MOXET WUCMONb30BaTbCA B
onepaunoHHblx cuctemax Windows, Mac OS X, Linux 6e3 nogkntoyeHusi K UHTepHeTy.

YKkasaHusa no ycraHoBke npunoxeHuns GeoGebra Ha nnaHLweT:

1. 3angute Google Play Market Ha Android-yctponctee mnu B Apple Store Ha
iOS -ycTponcTse.

2. Beepgute B cTpoke noncka GeoGebra.

3. YctaHoBWUTE MpuUroXeHue Ha Balle YCTPOWUCTBO.

4. AnbTepHaTMBHbLIN BapuvaHT YCTAHOBKM — nepengute Ha oduumnanbHbii cant
GeoGebra n nepengnte B pasgen yctaHOBKM npunoxeHnin — «App Downloads», oTkyaa
MOXHO CKa4aTb NPUMOXeHNe Ha Ball MaHLUET.

BbinonHeHne npakTU4ecKux ynpaxHeHnn Ha GeoGebra
1. lMocTpoeHue TOYKM.
Touyka — camasa maneHbkas reometpuyeckas curypa. [ns eé nocTpoeHus:

1) Bb|6epeM VIHCprMGHT «TOqKa» Haxartuem %&;npaBKBBMAHaﬁTpUﬁKHHHCTp}'M&HTbIDI{HOCI‘IpaBHa

NeBOW KHOMKOW MbILLIW; DRENSEHAREE
2) LWENKHEM NEeBON KHOMKOM MblILLM B paboyen  + nawent 061+ Monotio
obnactu, Tam, rge XoTum NOoCTaBUTb TOYKY; e 7

3) Ha aKpaHe nosiBuTCA Touka (puc. 1).

Haxumas neBoW  KHOMKOWM  MbIlWW  Ha
n3obpaxxeHne TOYKM, €€ MOXHO NnepemMeLLaThb.

LiBet, ctunb, o0603Ha4YeHWE TOYEK MOXKHO
n3meHATb. [1na atoro criegyeTr BOCNONb30BaTLCS @
naHenbtd OOBLEKTOB, PacroOfOXEHHONW B J1EBOW
YacTu nHTepdenca.

HaxaTtnem npaBon KHOMNKOW MbILLM MO MHCTPYMEHTY « Toukay» OTKpoeTcH

AOMNONMHUTENbHOE OKHO. HaxkaTmnem neBon KHONKOW Mbiln Ha CTPOKy « CBOMCTBa»

OTKPbIBAETCS HOBOE OKHO, B KOTOPOM MOXHO BblOpaTh LBET MU CTUIb TOYKM.

- oW R Wt o

Heal T A e A &8 o B8 W
-1
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5.1. MpsaAmon, oCcTpbIN U TYNOWN YrNbl

BUObI YITNIOB

Yrnbl, B 3aBUCUMOCTM OT UX rpagyCHON BENUYUHDI,
LENSAT Ha HECKONNbKO BUAOB. Ecnu rpagycHas BenvumnHa
yrna:

mMeHbLe 90° (puc. 1a), To yron HasblBalOT OCMPbLIM,
paBeH 90° (puc. 1b), To yron HasbIBAKT MPSIMbIM,

6onbwe 90° n meHbwe 180° (puc. 1¢), To yron
Ha3bIBaKT MyIrbIM.

Ha 4vepTexe npamMon yron BblAensAlT Tak, Kak
nokasaHo Ha pucyHke 1b.

E% 3adava. NMycts ZAOD = 135°,
ZAOB = #/BOC= 2COD (puc.2a);

a) onpenenuTe, CKOMbKO Ha YepTexe OCTPbIX, TYMbIX
N NPSIMbIX YITOB;

b) onpenenuTte yron mexay GuccekTpucamm yrros
AOB v COD.

PeweHue. a) Nyctb LZAOB=/BOC=2COD = q.
Torga, MO OCHOBHOMY CBOWCTBY MU3MEPEHUS YIIoOB,
ZAOD = oa+a+o = 135°. Otkyaa a = 45°. 3HauuT,
ZAOC =20.=90°, ZBOD = 2a. = 90°. Takum obpasom,
Ha YepTexe TPW OCTPbIX YrNa, ABa NPsMbIX Yriia u oauH
TYnNown yron.

b) Myctb OO, n OO, cooTBeTcTBYIOWMNE BUC-
cekTpuchl (puc. 2b). Tak kak LAOB =2COD =a, 7o,
No onpeaeneHnto GUCCeKTpUchl yrna:

(01
Z0,0B=20,0C=75.

Haxoamm mckombii yron:

£0,00,=20,0B + ZzBOC + £COO, =

=5 +a+ 5 =20=90",

nm 20,00, — npsimoint yron.

Omeem: yron mexay 6uccektpucamu yrnos AOB
n COD paseH 90°.

lMpumeyaeue. OBbLIYHO BEMUYUHBLI YrnoB
o60o3Ha4vaoT ManbiMn BykBamu rpedeckoro andasuTa:
o (anbda), B (6eta), y (ramma), ... .
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0 B
/AOB < 90°

ocmpuiti yeon AOB
A
b)

L

O B
ZAOB = 90°

npamou yeon AOB
A

¢)

O B
90° < Z4AOB < 180°

mynou yeon AOB

a) al a




5.2. CMeXHble U BepTUKarnbHble
B yrnbl

Ecnn npn HanoXeHuUn ogoHUX U3 CTOPOH
ABYX YINOB ABe Apyrue CTOpoHbl obpasywT
C 0 A gononHdawwue Apyr gpyra yrnbl, TO OHWU
Ha3bIBAOTCHA CMEXHbIMU yarnamu.

Ha pucyHke 3 un3006paeHbl CMEXHbIE YITibl
jggg} CMEXHBIE AOB v BOC. OB unx obuwasa ctopoHa, a nyuu

yenbl OC v OA nexar Ha 0QHOIN NPSIMON 1 JOMNOMHSIOT
apyr opyra.

310 nokasbiBaet, 4to yron A OC— pa3BEpHYTbIN.

@ C ppyron CTOpPOHbI, N0 onpedeneHuo yron

AOC paeseH cymme yrmos AOB n BOC. Hawm

paccy>KaeHVs NPUBOAST K CriedyroLLemy CBOWCTBY:

Ceolicmeo: Cymma CMeXHbIX YyrfnoB paBHa
180°.
3 aToro cBorcTBa HENOCPELACTBEHHO BblTEKA-

/1u/3 } eepmuKasnbHble 0T creayowme BblBOAbI:

yerbl

Bbieod 1. Ecnn cmeXHble yrnbl paBHbl, TO
OHM ABNAKOTCA NPAMbIMM.

Bbieod 2. Yron, CMeXHbIA NPsiMOMY YTy,
TaKxe nNpsiMon.

Bbieod 3. Ecnn oavH U3 CMeXHbIX YyrnoB
OoCTpbIX (Tynoun), To BTOpon byaeTt Tynbim
(ocTpbIMm).

Ecnun ny4du, asnawowmecs npogonkeHnem
CTOPOH OAHOrO yrna, 0bpasyoT CTOPOHbLI BTOPOrO
yrna, To 3TW yrnbl Ha3blBalOT 8epmuKasibHbIMU
yanamu.

Ha pucyHke 4 yrnbl Z1 1 /3 — BepTUKarnbHble
yrnbl. AHaNOrMyHo, yrmel £2 n £4 — BepTukarnbHble
yrmbl. Tenepb AOKaxeMm criepyroliee CBOUCTBO

Z2u /4

BEPTUKanbHbIX YrroB.
Ceolicmeo: BepTukanbHble yribl paBHbI.

[MycTb 3agaHHble yrbl £1 1 /3 BepTukanbHble (puc. 4). Jokaxem, yto L1 = /3.
Hokazamenbcmeo: Tak Kak £1 n £2 cmexHble, To Z1 + £2 = 180°.

Tak kak £2 n /3 TaKke cMexHble, To /2 + /3 = 180°.
N3 aTux AByX paBeHCTB nonydaem: /1 + £2'= £Z + /3, 10 ectb /1 = /3.
Ceolicmeo doka3aHo.

WNTak, npn nepeceyeHnn AByx npsiMbix 06pasytoTCa BepTUKanbHbIE U CMEXHbIE YIIbl.
Kaxxable Ba CMEXHbIX yria COCTaBnsaoT B CYMME OAMH pa3BEPHYThIN yron. Ecnu oguH 13
Hux 6onbe 90°, To BTOpon byaet meHbLue 90°. TOT N3 CMEXHbIX YrnoB, rpagycHas mepa
KOTOPOro MeHblUe, MPMHUMAETCS MO onpeaeneHuto 3a y2or1 Mexoy repeceKkarou,umucs
npsMbiMu. Hanpumep, Ha pucyHke 4 yron mexagy npsimbiMn coctaenset 30°. MoBopaT
TaKkKe, YTO «IpsiMble nepecekaromesi nod yarnom 30°y.
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EEQ? 3adaya. OguH 13 AByx yrnos, obpasyto- @

LLUMXCA NPU NepecedeHnn AByX MPsMbIX, @
Gonblie BTOpPOro Ha 24°. Hanaute yrmbl mexay
3TUMU NPAMBIMNA.
P X +24PN\X b
PeweHue. Kak Bbl 3HaeTe, Npu nepeceyeHnm

OBYX NpsiMbIX @ U b 06pasytoTcs CMeXHbIE 1 Bep-
TUKarnbHble yrmbl (puc. 6). OgHako BepTukanbHble
yrIbl paBHbl Mexay cobon.

3HauuT, B YCNOBWM FOBOPUTCH O CMEXKHbIX Yrrax.
Ecnn 0603HaunTb MEHbLUNIN U3 HUX Yepes X, TO
BonbLumm yron paBeH x+24°. [1o CBONCTBY CMeXHbIX yrnoB x+x+24°=180°. Torga x=78°
n x+24°=102°.Takum obpasom, Npu nepecedeHnn NpaAmbIX a u b nonyyaroTcsa yrmbl 78°,
102°, 78°n 102°.

Omeem: npu nepecedyeHnn NpAMbIX @ U b nonydatortcs yrmbl 78°, 102°, 78° n 102°.

5.3. NocnepoBaTesibHOCTb paccymp,eHMVl n X B3aMMOCBA3b
npun nay4yeHnm reomMmeTpuu

Mbl yXe MO3HaKOMUINCb C HEKOTOPbLIMU FreoOMeTpUYecKknMmn ourypamm m ux CBOK-
cTBamu. Hanpumep, B NponaeHHON TeMe Mbl y3Hanum O BepTUKasibHbIX yrnax v go-
Kasanu, 4TO OHM paBHbl Mexay cobon. BcnomHuTe, Mbl HE TOMBKO MNO3HAKOMMUIIUCH
CO CBOWCTBaMW, HO M [oKasanu yTBepxaeHue: «BepTukanbHble yribl paBHbl», Npo-
BeAsA HeobxoouMmble paccyxaeHusi. OTo 6bino Hawe nepBoe 3HAKOMCTBO C MOHS-
TMeM «gokasatenbcBoy. [peBHerpeyeckun maremaTtuk ®anec n3 Munerta, Xuswnin B
625 — 527 1. Ao H.3., 6biN NEepBbIM, KTO BBEN B rEOMETPUIO MOHATUE «A0Ka3aTeNbCTBay.

Lokazamb HekoTopoe yTBepXXAeHUEe — 3TO 3HAYUT nokasaTb MYTEM JIOTMYECKMX pac-
CY)XAEHWUI, 4TO OHO BEPHO. YTBepXaeHue, crpaBeasIMBOCTb KOTOPOro YCTaHaBNMBaETCS
C NOMOLLbIO IoKa3aTenNbCTBa, HasblBaeTcst meopemol. PopMynmMpoBKa TEOPEMbI COCTOUT
00ObIYHO U3 YCNOBUS 1 3aKo4eHnsi. B nepBoi Yactn — yCrnoBun TeopeMbl — pedb UAET O
TOM, Y4TO M3BECTHO, B 3aK/OYEHUN — O TOM, YTO TpebyeTcs fokasaTb.

% TeopeMa.. Ecnu cmexHble yrfbl paBHbl, TO KaXAbI U3 HUX ABNAETCA Nps-
MbIM YrTIOM.

YcrnoBue 3TON TEOPEMBbI: PaBeEHCMBO CMEXHbIX y2/108, 3aKMYeHNe: Kaxxobit U3 HUX
S6719emcsi rMPsiMbIM y2I10M.

Lokazamb meopemy — 3TO 3HAYMT, BOCMOMb30BaBLUNCL €€ YCNOBUEM U TEM, YTO yXKe
N3BECTHO M A0Ka3aHo paHee, NyTEM paccy>XaeHnin yoeanTbca B cripaBenMBoOCTU YTBEPXK-
AEHUs1, COAepKaLLerocs B 3aKknNYNTENbHOW YacTu TeopeMbl. Y TOYHEHUE TOro, O YEM rOBO-
PUTCS B YCIOBUU N 3aKITHOYEHUM TEOPEMBI, NPOSICHUT €€ coaepKaHue 1 obnerdnt npouecc
AokasaTenbcTBa. [1oaTomy nepen AokasaTenbCTBOM NOME3HO BbIAENUTL N3 (POPMYNMPOBKM
ycrnosue 1 3akrnodeHne. Hanpumep, npMBe4EHHYIO BbllLe TEOPEMY NepenuwiemMm B BULE:

HaHo: CmexHble yrmbl LA n /B, $ Hado dokazamsb:

/A =/B /A =/B =90°

Ycnoeue meopemMbi 3aksiroyeHue meopembli
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“ii, . B obwewm cnyyae, pasbus hopMynmMpoBKy TEOPEMbI Ha YCIIOBME U 3aKMioueHne, eé
~'MOXHO CXemMaTU4ecKu NpeacTaBnTb B CreayiolleM Buae:

iy,

Ecnv nmeet mecto ( npeanoxexve A, ) TO UMeeT MeCTO( npeanoxexHve B )

) )

Ycnoeue meopembi 3aknro4yeHue meopemMbl

OCHOBHbIe MoHAMUS U aKkcuombl. Touka, NpsMasi U NOCKOCTb CYMTAKOTCS
OCHOBHbIMU NOHATUAMM reomeTpun. Mbl He onpeaensieM ux. OCHOBHbIE MOHSIMUS
2eoMempuu — 3TO MOHATUSA, SICHble camu no cebe. Ecnu cpaBHUTb reOMETPUD CO
3[aHMeM, TO OCHOBHbIE MOHATUS — 3TO ero oyHAaMeHT. C MOMOLLIbH OCHOBHbIX MOHSATUN
chopmynupytoTcs orpedesieHuUsi HOBbIX NMOHATUI U OUrYP, T. €. 0ObSCHEHUS TOFO, YTO 3TO
Takoe.

Kpome TOro, Mbl NpMHANM B Ka4eCTBE OYEBMAHbLIX T€ CBOWCTBA, KOTOPbIMKX 0bnaaatT
TOYKa, NpsiMas U NITIOCKOCTb. Takne CBOMCTBA Ha3blBaKOTCA akcuomamu. Ecnv Bbl obpatunm
BHMMaHWe, BCE aKCMOMbI B y4eOHMKE BblAeneHbl B OCHOBHOM TEKCTe 3Ha4koM. [puBeaém
npUMepbl aKCUOM, C KOTOPbIMU Bbl yXXe& NMO3HAKOMUMUCL (Nepenuunte ocTaBLUMecs
aKCMOMbI, pa3bIiCKaB MX Ha CTpaHuuax y4yebHuka):

1. Kakoea 6b1 HU bbina rnpsmMasi Ha rnaocKkocmu, cyuw,ecmasyrom moYyku, rnpuHao-
@ nexawue el u He rnpuHadnexauwue ed.

2. Yepes nobbie 08e MOYKU MOXHO MpO8ECMU MOIIbKO OOHY MPSIMYIO.

3. [na mobbix mpéx moyek Ha npsiMouU mosibKO 00Ha Jiexum mexoy 08ymsi
opyaumu.

pedyeckmn y4éHbin MNnatoH obHapyxun
3amevarternibHyl0 3aKOHOMEpPHOCTb B reOMeTpUn:
NOrMYecKkn paccyxaasi, MOXXHO HaxoauTb HOBble
pesyrnbraTbl, UCX0OsA U3 YXXe U3YyYeHHbIX CBOWCTB,
Hanuyune KoTopbIx BbINo yctaHoBneHo. Micnonbays
3Ty BO3MOXHOCTb, OCTaflbHble CBOWCTBaA
dopmynupyTCca B BUAE TeOpeM, KOTopble
A0Ka3blBalOT MYTEM NOrMYECKNX pasMblLlLEHUH,
OCHOBbIBAsICb HA aKCMOMaX U AOKa3aHHbIX O 9TOro
CBOMCTBaXx.

Monb3oBaTbCs CBOMCTBAMU, HE JOKA3aHHbLIMU B
pesynbrate pa3MbILUﬂeHMIZ (HeCMOTpﬂ Ha nXx O‘-IeBI/I,El,HOCTb), 3arnpeLiaeTtcAa.

Tak Kak Takoe 3aHATUE noBblWaeT MbICJTUTEJIbHYIO CnocobHoCTb yyauwumxca, 1o
reoMeTpud crtana OCHOBHbIM NpPpeAMETOM B LLIKOJ1aX.

Taknm obpasom, ecnu npegnonaratb, YTO reOMETpUa — 3TO 34aHue (puc. 7), 10O
HayanbHblEe MOHATUS U aKCMOMbl — 3TO PyHAAMEHT. A KMPMNUYK, CIIOXKEHHbIE Ha 3TOM
doyHOaMeHTe, COCTOAT U3 CHOPMYITIMPOBAHHbIX HOBbIX MOHATUN U CBOMCTB, JOKa3aHHbIX
B Bue Teopem.
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leomempuyeckue aHasoauu. VIHorga npu pelleHnn 3agay Ha CBOMCTBA OTPE3KOB U
YrNoOB UCMOMb3YT OQMHAKOBbIE METOAbLI UNW noaxoabl. [puynHa B TOM, YTO HEKOTOpPbIE
CBOMCTBA 3TUX oUryp CXOXn. B Hayke Takyto CXOXeCTb HasblBatoT aHanornen. PasbacHum
NMOHATWE aHanornm Ha crneayoLwem npumepe.

3adaya 1. Ha otpeske AB anvHom : 3adaya 2. Jlyy OC penut yron AOB,
32 cm B3aTa Todka C. Hampgute : paBHbin 120°, Ha gBa yrna. Hangute
paccTosiHMe MeXxAay cepeauHamu : BeNUYMHy yrma mexay GuccekTpmucamm yrioe
oTpeskoB AC u CB (puc. 8). i A40C v COB (puc. 9).

Ha nepBbIv B3N, 37O pa3Hble 3a4a4u, Tak Kak B O4HOM U3 HUX FOBOPUTCA 06 oTpeskax,
a BO BTOpown — 06 yrnax.

Ho, HecmoTpsl Ha 3To, MeXAy HUMK ecTb M obLlee. B kaxxaol 3agade Lenoe AenuTcs
Ha aBe YacTu. C gpyroii CTOPOHbI, cepeauHa oTpeska AenuT OTPEe30K Ha [iBe paBHble
4acTu, TOYHO TaK e BuccekTpuca AenuT yron nornonam.

PeweHue. : PeweHue.
@ A C ,/F

ya Ll ® L
77 77 -

[ ]
N
N
N
q
cecccce

S

B

Myctb Toukn E v F' cepeduHsbl OT-
pe3koB AC n CB cOOTBETCTBEHHO.

MNyctb nyun OF n OF GuccekTpuchbl yrnos
ZA0C n 2COB COOTBETCTBEHHO.

Torpa Torga
AC CB :
EC=%5= w CF==>. i spoc=449C  ,cop=498
2 2 : 2 2
OTkypa: : OTtkypa:
: ZAOB
EF = EC+CF = A2C C;B A2B AEOF—1E0C+1COF—LAZOC 4(2703 ==

EF =32:2=16 (cm). ZEOF =120°: 2 = 60°.

Bbl BUOUTE, MeTOABI pELLEHUS 06emnX 3aaay Takke Noxoxu. MoaToMy MeTo paccyxaeHus
Npu peLLleHnn NepBor 3a4a4M MOXHO nocrneaoBaTernibHO NPUMEHUTb K PELLIEHUIO BTOPOW
3agaun. B aToM crnyyae roBopsiT: «peLleHne BTOPOK 3a4a4m aHanornyHo peLLeHnto nepBoi
3agaumn».

2 Bonpocbl kK meme

Ha kakune Buabl 4ensTcs yribl NO BENMYNHE?
MNpuBeguTe NpuMepbl OCTPLIX, TYMbIX U MPAMbIX YITIOB U3 OKpY>XXatoLLen Bac cpeab.
Kakune yrnbl Ha3bIBaOT CMEXHbLIMU?

Uemy paBHa cymma cMexHbIX yrioB? OBOCHyTE CBOM OTBET.
MoryT nn BbITb paBHLIMU CMEXHbIE YITbl? B kakux cnyyasax?

e e
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6. Kakne yrnbl HasbiBalOT BEPTU-
KanbHbIMU?

7. O6bACHMTE OCHOBHOE CBOWCTBO
BEpPTUKANbHbIX YrNOB.

8. Kakue yrnbl Bbl BUAUTE Ha pu-
CyHke 107?

9. Mocym nu oba cMmexHbIx yana
6bimb: @) ocmpbimu; b) npsmbI-
MUu; ¢) mynbiMu?

10. 6yOym nu pasHbl yerbl, ecrnu
pPasHbI CMEXHbIE UM yerlbl?

11. Ymo makoe onpedeneHue?
Kakue noHsamusi npuHumaromcsi
6e3 Ookazamernbcmea?

12. Ymo makoe meopema? U3 ka-
Kux yacmeu oHa cocmoum?

13. Kak dokasbiearom meopembi?
Umo mbi noHumaem rnod doka-
3amernibCmeom?

14. UYmo makoe akcuoma?

lMpakmuyeckue ynpaxHeHuUs1 U
NMPUJIoKeHUusl

Hauyeptute Tpu yrna v obosHauste ux LAOB,
ZMNL, ZPQR cooTBeTCTBEHHO. M3mepbTe nx
TPaHCNOPTVMPOM 1 ONpeaenuTe Ux Buabl.

. HayepTtute nyy OA. MNocTpoiiTe ¢ NOMOLLbIO

TpaHcnoptupa ymbl AOB, AOCuAOD cyrnoBbiMu
BennunHamm 25°, 72° n 146° cooTBETCTBEHHO.

. Kakown yron obpasyet buccektpuca npsamoro yrna

C ero cTopoHammn?

Nyy OC 6uccekTtpuca yrma AOB, a nyy OD
ouccektpuca yrna AOC. Bo ckonbko pa3s yron AOB
6onbwe yrna DOC?

. Ckonbko Ha pucyHke 11: a) ocTpbix; 6) TynblX;

B) NPSIMbIX; I') Pa3BEPHYTLIX YIIOB?

. CKomnbKo Ha puCyHKe 12 MeeTCs OCTPbIX U CKOSNBbKO

TYnbIX Yrnos?

. CmoxeTe nu Bbl NONyYnTb NPAMON yros, crmbas

nuct ymarun?
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7. Korga yacoBas n MMHYTHas CTPeriku YacoB obpasytoT
npsimon yron? NpuBeante Nnpumepsbl.

8. Onpepennte yron mexay 4acoBOW M MUHYTHOWN
cTpernkamu (puc 13).

9*. Ha ckonbKo rpagycoB NOBEPHETCA MUHYTHasA CTpernka
yacos 3a: a) 1 yac; 6) 6 yacos; B) 2 MUHYTbI?

10. CKonbKo rpagycoB COCTaBMASIET Yros, CMEXHbIN YrIy:
a) 20°; b) 90°; c) 145°; d) 9°7?

11. CKONbKO rpaglyCcoB COCTaBSAET Yron, CMEXHbIN YrIy:
a) 34°; b) 109°; c) 5°;, d) 167°7?

12. Hangute cMexHble yribl, eCrlv O4MH N3 HUX B TPU pasa
GonbLue gpyroro.

13. Hanante cMmexHble yrhbl, eCriv 0guH U3 HUX B YeTbipe
pasa MeHbLLEe ApYroro.

14. Hangute Hen3BeCTHbIN Yron x Ha pUcyHke 14.

15. Hangnte cmexHble yribl, ecnm OTHOWEHUe Ux
rpagycHbIX Mep paBHoO: a) 2:7; b) 11:25; c¢) 1:9.

16. OanH 13 yrnos, NOsTly4YeHHbIX NPU nepecevyeHnn OByx
npsimbiX, paBeH 40°. Hangute octanbHble yrhibl.

17. Z1 n £2 cmexHble. 3anonHuTe Tabnuuy.

Z1 34° 19° | 175°
/2 118° | 132°
18. Z1 n £2 cmexHble. 3anonHnTe cnegyoLlyto Tabnuuy.
Z1 12° 120° 45°
/2 18° 165°

19*. Hangute ZABD , ecriv ZABC = 30°, ZCBD = 80°.
PaccmoTpuTe Bce BO3MOXHbIE Criyyau.

20*. Hanngute ZMOL, eciu ~MON =45°, /NOL =104°,
PaccmoTpuTe BCe BO3MOXHbIE Criydau.

21. Hangute Hen3BeCTHbIN yron x Ha pucyHke 15.

@ a) b)

90°
135° A\ x X X

37°
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22*. Hangute HeM3BeCTHbIN Yron x Ha pUcyHke 16.

a) b) c)
3x x+60° 3y 2x
X 2 o

23*. [o pucyHKy 17 cocTaBbTe 3agady v pelumTe eé.

(D b) )
y X y X y X

y—x=30° x:y=4:5 2x =3y

24  HanpguTte rpagycHble Mepbl YInoB Ha pucyHke 18.

B

@ M K L b) ¢) B
204 C
40° O
60° A 70° 30° D
A P 0 A C

25. HanguTte rpagycHble Mepbl YrioB Ha pucyHke 19.

d) B e) K H L M P
L 44°
ol—1"15°
/%_C ‘o =K
A Q Q

26*. Haueptute npu nomolum TpaHcnoptupa yron ZPOR = 45°. MocTpoiTe CMEXHbIN
emy yron c o6uer ctopoHon QR v HanguTe ero rpadycHyto Mepy.

27*. HauepTtute npu nomolum tpaHcnoptupa yron ZMNL = 120°. INocTpoiTe CMEXHbIi
emy yron ¢ o6uer ctopoHort MN v Hangute ero rpagycHyo Mepy.

28. Ha pucyHke 20 HanguTe napbl: a) BepTUKarnbHbIX; b) CMEXHbIX YrioB.

") XN K

29. Yron AOB pa3sgenéH Ha YeTblpe paBHblx yrna nydamu OC, OD v OE. Buccektpucamm
Kakux yrnos 6yayT atu nyun?

30*. Ha npsamoii aaHbl Toukn A, B n C. Kakune 13 aTux Todek nexar Mexay apyrvMmu, ecrnm
AB=42cm, AC=3dm2cmwn BC =74 cm? OBocHyiTe OTBET.
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n NEPNEHAUKYNAPHbLIE NPAMDIE

6.1. MNepneHaukynapHbie Nnpambie @

@ AKmueu3supyrouwjue yrnpaxHeHusi

Uto mMoxHO ckasatb 00 yrnax, obpasyowmxcs npu 90°
nepeceyYyeHnn AByx NPAMbIX, €CNN OANH N3 HUX NPSIMOW .j b
yron (puc. 1)?

MpamMble, nepecekawowWwmnecs nog nNpsaMbiM yrrinom
(yrmom 90°), HasblBaOTCA neprneHOUKYapHbIMU yaramu.

HaBepHsika Bbl BUOENn, Kak 3MMOWN C KpblIL rnepnex- alb - npsiMasi a
AVKYISIPHO CBUCAIOT COCYNbKU (puc. 2). Ha pucyHke 1
npsMasa a neprneHauKynsapHa apyroit npamoin b. Mep-
NeHAVKYINSAPHOCTb 3TUX NpsIMbIX 0603Ha4aeTcsa cre-
LManbHbIM 3Ha4koM a L b, yTo ymTaloT Tak: «npamas
a nepneHauKynsapHa npsaMon by unu «npsamele a u b
B3aMMHO NEPNEHANKYISIPHbIY.

Mpy nepecevyeHMn NepneHaNKYNsSpHbIX NPSMbIX
006pasytoTcs YeTbipe NpsMbIX yria.

rneprieHOUKynsipHa
npamou b

%. Teopema. Yepes kaxAayl TOYKY
NPAMOI MOXHO MPOBECTU €AUHCTBEHHYIO
neprneHOAUKYMSIPHYIO eil NpsiMylo.

Jokazamenbcmeo. MNMyctb gaHbl npsamas AB v
Touka O (puc. 3). N3BecTHO, 4To OT nyda OB MOXHO
B 3aflaHHylo nonynnockocTb oTnoxutb yron COB ¢
BepLunHon B Todke O, pasHbiii 90°. Torga npsamas CO
OyneT nepneHaukynsipHa npsmon AB. A B

[okaxem Tenepb €AUHCTBEHHOCTb 3TOW MPSMOWN. 0]
MpennonoXxum, 4To CyllecTBYeT ewé ogHa npsimas
DO, npoxogsias yepes Touky O 1 nepneHankynsipHas
AaHHou npsimoit AB. B TakoM crnyyae, kaxxablii U3 yrroB
DOB v COB paBeH 90° 1 0TNoXeH OT AaHHOro ny4a
OB B 3agaHHyto nonynnockoctb. OgHako oT nyya OB B
3a[1aHHY0 NONYNOCKOCTb MOXKET OblITb OTNOXEH TONbKO
OLVH yron, pasHbIn 90°.

CnepnoBaTtenbHo, Yepe3 Todky O NpoXoauT TOMbKO
odHa npsimasi, nepneHaukynsapHas npsimon AB.

Teopema doka3aHa.

Eg 3adayva. [okasatb, uto COLAE, eciu 21=,4, 22=/3 (puc. 4).
PeweHue. Nyctb £1=/4= a, #2=,3=B. [0 CBONCTBY U3MEPEHMS YITOB:
ZAOE = 21+ 22+ /3+ /4 = a+B+a+B = 2a+23 = 180°, 2(a+B)=180°, T.e. a+l= 90°.

Torpa:
/AOC = 21+,22 =a+B =90°, 1.e. CO L AE.
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MycTb OaHbl Npsmasi a u Touka A, He nexawias Ha
Heli. CoeanHUM TOYKY A ¢ HEKOTOpol Toukoin B npsmoit
a. Ecnu npsimasi, Ha KOTopoW NexuT oTpe3ok AB, He nep-
NeHANKyNapHa npsiMon a, TO 3TOT OTPE30K Ha3blBaeTCH
HaKroHHou (puc. 5).

Ecnu xe oTpe3ok AB nexuT Ha npsMoi, nepnex-
ANKYNSPHON NPAMOM @, TO 3TOT OTPEe30K HasbiBaeTcs
neprneHOUKYnsipoM, ONyu,eHHbIM U3 moyku A Ha
npsaMYyIo a.

Ha pucyHke 6 oTpesok AB — nepneHaukynsp,
onyLWweHHbIn Ha npsamy a. Touka B — ocHosaHue
HaKITOHHOW (NepneHankynapa).

Cnocobbl nocmpoeHuss nepneHOuKynspa K
npsimou:

1-0i cnoco6. C nomoLbto TpaHcnopTupa (puc. 7a).

2-1 cnoco6. C nomMoLbl YEPTEXKHOIO YyroribHUKa
(puc. 7b).

b)

o

4’4.

S ¥

.

'LllLIIJIEII|IIII||III|||||I|||IL|Jl[L|J_L|TLIJ‘
o

JokasaTtb?

L

')
B— B —depma
L ‘ .-.
.
A - pom bepmepa
a
Kawnan

o 6 8 £

HauepTtute npamyto. 3 ToUkn, He nexallen Ha Heln, onycTUTe Ha NPsIMYo NepneHanKynsap
N HECKOSTbKO HAKMOHHbIX. MI3aMepbTe AnnHbI NepneHamKynspa n HaknoHHbIX. Kakor oTpesok
NMeeT HauMeHbLLyo AnnHy? CdopmMynupynTe CBOW OTBET B BUAE MPEANONOXEHUS.
MOXHO N NPUHATE 3TO NPeAnonoXxeHne 6e3 AokasaTenbCTBa UM ero 0653aTernbHO HY>KHO

63 Feomempuyeckoe uccnedoeaHue

YnpaxxHeHue. Ha pucyHke 8 aaH nnaH depmepckoro
X0351CcTBa.

1. depmep HamepeH NPONOXUTb JOPOry OT AoMa A0
depmbl. CymeeTe nNu Bbl NOCOBETOBATbL €MY, MO KakoW
npaAMoKn cnegyeT HanpaswuTb gopory? Haveptute aToT
nyTb Ha nnaHe. Noyemy Bbl ero Bolbpanu?

2. ®epmep XO4ET NPOMNOXUTL KpaTyanLlyto Jopory oT
depmbl A0 KaHana. Kakon nyTb Bbl eMy NOCOBETYeTE?
Moyemy? HavyepTtuTe aT10T NyTh.

54



Bbl 3HaeTe, 4TO KpaTyanLnn NyTb, COEANHAIOLLNN @
Toukn A n B, — ato oTpesok AB (puc. 9). MNoatomy
B MIaALuMX Krnaccax OonvHy otpeska AB HasbiBanu B
paccmosiHuem om moyku A 8o mouku B. MogoGHo
aToMy paccmosiHuem om moyku A 0o npsimol a
€CTeCTBEHHO Ha3BaTb ONIMHY nepneHaukKynspa
AB, onyweHHoro u3 Toukn 4 Ha npsmywo a. Jlerko
NOHATb, YTO 3TOT OTpPe3oK byaeT kopoye ntobon
HaKIOHHOWM, OMYLEHHOW M3 TOYKU A Ha NpsMyo a
(puc. 10). OgHako 3TO yTBEpPXOEeHUe HyXaaeTcs B ©
[okKasaTtenbCcTBe, KOTOpoe ByaeT NpeanoXeHo no3xe. \

N
3HaTb paccTosiHMe OT TOYKU A0 NPSMOW HYXHO ‘\ N
n B cnoprte. Hanpumep, 11-mMeTpoBbLIN MeHanbLTn a AN
BbIMOSTHAET UrPOK, HAXo4ALWMNCA Ha paccTosHumM 11 { Iz Dyt
METPOB OT BOPOT (puc. 11).

Mpw cTpouTenbcTBE AOMA NEPNEHANKYNSIPHOCTb
CTEH M0 OTHOLLEHWIO K Moy NPOBEpsSIETCS C MOMOLLIbHO
omeeca (puc. 12). CoBpeMeHHbIe CTpoUTENMn
NONb3YHTCA Takke NasepHbIMU UMK 3NEKTPOHHBIMM
oTBECaAMM.

Ha pucyHke 13 npuBéneH cnocob namepenus yrnos B [lpeBHem Erunte. Paccxamme
Kakum 06pa3om BbINOAHANN 3Ty paboTy ApeBHME CTpOUTENMN. i
[ins npoBeAeHMs NPsIMbIX Ha 3eMre UCMoNb3ytoT Hugeslup. Monb3ysick pucyHkom 14,
00bACHUTE, KaK HYXXHO UCMNOMb30BaTb 3TOT NpPUBOP.
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6.2. MeToa ooka3saTtenbCTBa OT MPOTUBHOIO

Mo aTomy MeTody, ecnu NpeanonoXutb, YTO HECMOTPS Ha BbINOMHEHWE YCIOBUS
TeopeMbl 3aK/o4yeHne He BbINOMHSETCs, TO Mbl NPUAEM K npoTuBopeyunto. MycTb
nepnenankynsap, NpoBeaéHHbIN Yepes Touky O npsiMon AB, He 0WH, TO eCTb CyLLeCTBYeT
ewé ogHa npsamasa DO, nepneHaukynapHas npsmon AB (puc. 3).

B Takom cnyyae kaxgbiii u3 yrnos DOB n COB otnoxeH Ha nyde OB un paseH 90°.
OpHako 3TO NPOTUBOPEYNUT akCMOMeE O €ANHCTBEHHOCTU yrna onpeaenéHHon rpagycHom
BENUYMHBI, OTNOXeHHOro Ha nyve OB. Mbl nonyyYunu npoTMeopeyue.

CnepoBatenbHo, Yyepe3 Touky O npsimon AB MOXHO MPOBECTU €4UHCTBEHHbIN
nepneHanKynsp.

Cxema npumMeHeHuUs1 Memoda doka3amesibcmea om fpPomueHo20

Teopema (npsimas) | Eciiu umeem mecmo A, mo umeem mecmo B.

Hoka3zamenbcmeo:
lMpednonazaem lMpegnonaraem NpOTMBOMNONOXHOE 3aKITYEHNE JaHHOW TEOpPEMB,
npomuegHoe T.€. YCNOBME TEOPEMbl BbIMOMHAETCH, HO 3aK/OYEHNE He
BbinonHsetca: Ecnu umeem mecmo A, mo He umeem mecmo B.
lMpednonazaem
[MpoBoauM nornyeckne yMo3akiyeHUs, onnupasiCb Ha paHee
npomueornosiox-
Hoe AOKa3aHHble TeopeMbl NN aKCUOMBbI.

ﬂpuxodumxnpo- an/IXOLlI/IM K BblBOAY, KOTOprVI ABHO MPOTUBOPEYYUT paHee

mueopeyuro [loKasaHHbIM TeopeMam U1 akCMoMaM.
Henaem CnepnosaTtenbHO, NPeAnonoXeHne HeBEPHO, T. e. laHHas Teope-
3aKJIlo4eHue Ma BepHa.

Teopema doka3zaHa.

MeTtog gokasatenbCcTBa OT MPOTMBHOINO YacTo NPUMEHSIETCSA U B XM3HW. Hanpumep,
Bpay MOXET onpenenuTb, Y4To GonbHoM He 3apasuncs rpunnom. MNpeanonoxum, Yto y
6onbHoro rpunn. Torga y Hero gorkHa GoneTb rofioBa 1 NoBbICUTCS Temnepatypa. Ho y
GOonbHOro HeT Takmx cumnToMoB. CnegoBaTenbHO, 3TO He rpUMM.
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6‘ Akmueusupyfotuue yrpaxXHeHus

Cdopmynupynte yTBEPXXAEHNSA, NPOTUBOMOMOXHbIE NPUBEAEHHBIM HUXE:
a) otpesok CD nepecekaeT NpsMyto d;

b) Toukn A n B nexat no ogHy CTOPOHY OT NPSIMON  d;

c) aonuHa otpeska CD pasHa 15;

d) yron AOB He siBnAeTcs NpAMbIM;

e) ZABC > ZMNL;

f) anuHa HaknoHHol AB Gonblie anuHbl nepneHaunkynsapa AC.

% TeopeMa. fige npsmble, NnepneHANKYNSAPHbIE OAHOI U TOW Xe NPSIMOiA, He
nepecekaroTcs.

Mpameie A4, BB, n CD w Mpsvibie A4, v BB,
AA LCD v BB, 1CD (puc. 15) He nepecekaroTcs

Hokazamenbcmeo. [Insa Toro, 4tobbl 4OKa3aTb
TeopeMy, NPUMEHUM MeTOA OT MPOTUBHOTO: @
HECMOTPS Ha BbINOJIHEHUE YCIOBUS TEOPEeMbl,
3aKI0YEHNE He BbIMOJHAETCH, TO eCTb MNpsiMble
AA v BB nepecekatotca B Touke M. 1 3

B Takom cniyvae, nepernbas 4epTEX no npsimon D D
CD (puc. 15), coBMECTUM BEPXHIO U HUXKHIOH
nonynnockocTu, Torga Toyka M coBnapéT c
HEKOTOPOW ToYKon M, HXHEN NomnynmnockocTy, A B
Takke npuHagnexatei npameim A4, n BB,. Tak
Kak yrnbl 1 1 2 paBHbl, To coBnaayT u nyun CA
n CA,. TouHo Tak xe cosnagyT nyum DB v DB..

Torga Touka M — Touka nepeceyvyeHus Npsmbix SUe
AA, v BB, B BEpxHeli NonynnockocT! coBnagér ¢ 4 oM. p
HEKOTOPOW ToUKOW M| HWKHE NonynnockocTn. 3To
O3HauaerT, YTo Touka M, — Touyka nepeceveHus
npambix A4, v BB,.

Monyuaetcs, uto Ase Touku M n M, asnswoTcs
Toukamu nepeceveHns npambix A4 v BB . Ho yepes
nBe (pasnnyHble) TOUKM NPOXOAUT OfHA W TOMbKO C D
oflHa npsiMas (akcuoma O NPUHAANEXHOCTU ToYek
v npambix). MiTak, npeanonoxms, YTo npamblie A4 v
BB, nepecekalotcs, Mbl NPULLIAIM K MPOTUBOPEYMIO.
3HauuT, npsamele A4, n BB, He nepecekatoTcs. A58, " 4B

% TeopeMa. yepes touky, He nexauwyro

Ha NPSAMOWN, Henb3A NPoBecTU 6onblie ogHOMU
npsIMOU, NeprneHANKYNspHON AaHHOMN.

Mpennonoxune NpoTUBOMNOMNOXHOE, AOKAXUTE 3TO CBOWCTBO CAMOCTOSITENbHO
MEeTOAO0M OT NPOTUBHOIO.
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2 Bonpocbl Kk meme

1. Kakue npsimbie Ha3bigaromcsi 83aUMHO reprieH-
OukynspHeiMu? [Npusedume rpumep Ha Yyepmexe. :

2. CKOIbKO repreHOUKYISpo8 MOXHO Ofycmumb U3
daHHOU mMoyKu Ha rpsmyro? O6ocHylime cgoli om-
gem.

3. Umo Hasbisaemcsi: a) neprneHOUKYISPOM, OMnyuleH-

: HbIM U3 OaHHOU MOYKU Ha MPsIMyo? b) HaKMoHHOU,

SNt y rpo8edEHHOU U3 MOYKU K rnpsiMou?

- 4. Paccmompes pucyHok 17, 06bsicHUMe, Kak 8 Cmpo-
umersibcmee Ucrosib3ym omeec.

5. CKOMbKO HaKIMOHHbIX MOXHO MPO8ecmu U3 moYKu
A k npsimol a? ﬁ

6. Ha kakom npagusie ocHogaH Memod dokazamersib-
, cmea om rnpomueHo20? §
S ;7. Kakosa epadycHasi mepa yana, 6epmuKanbHO20 K
: npsiMomy yary? §

8. Mpamas a nepecekaem cmopoHbI yena A e moykax
B u C. Moezym nu npsimbie AB u AC 6bimb neprex-
OUKYnAPHBIMU fpsiMoU a? :

9. Mpu nepeceyeHuU O8yx NPSIMbIX 06PA3YHOMCS YeMbi-
pe pasHbIx yena. bydym nu amu npsmbie 83aUMHO
rnepreHOUKynsapHbIMU? f

10. Ymo Ha3sbiearom paccmosiHuem om mo4ku Ao npsi- -
mou? ;

lMpakmu4eckue ynpaxHeHusl

1. C noMOLWbO NMUHENKU N YEPTEXKHONOo YrofibHUKa
npoeeanTe NepneHauKkynap K npsaMon U3 TOYKM,
nexatien Ha 3Ton NPsSIMoMN.

2. Ha npsmoii a 3agaHbl Todkn A, B, C. C nomolLLbo
TpaHCMopTUPa Yepe3 KaKAYH0 N3 ATUX TOYEK NpoBeanTe
npsiMmble, NepneHanKynsapHbIie NPSIMon a.

3. Hanaute Hen3BeCTHbIN yron x Ha pucyHke 18.

4. MokaxwuTe, YTo Ha pucyHke 19 ZAOB =2COD, ecnu
OBLOD vn OALOC.

5. Hangute ¢ NOMOLLbIO YronbHMKa pacCTOSIHUS OT TOYKU
A po npambix a, b wn c. (puc. 20).

6. C nomollblo TpaHcnopTpa 1 NUHENKN Hanaute

KpaTyanwumin NyTb OT AOMa OTAbIXa A0 Xere3Hou
poporu (puc. 21). MacwTtab 1 : 10000.
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7.Myctb Toukun A, B, C nexat Ha ogHow npsimoni u: a) AB=3,6; BC=5,4; AC=9;b) AB=2 4;
B(C=4,2; AC=1,8. JokaxuTe, 4yTo Touka C He MOXET nexaTb mexay Todkamu 4 n B.
Kakasi U3 aTux Touek NexuT mexay AByMst ApyruMu?

8*. Hanaute yron mexagy buccektpmucamm ABYyX CMEXHbIX YITOB.

9*. [lokaxunte TeopeMy 0 paBeHCTBe ABYX BEPTUKarbHbIX YIIIOB METOAOM JOKa3aTernbCTBa
OT NMPOTUBHOIO.

10*. Kakown ns nyyein OA, OB v OC npoxoguT mexay ABYMs APYrMMKU Nydamu, ecriu
Z/AOB=58° /BOC=17°n ZAOC=41°?

11. Cymma aByx yrrnoB, o6pa3syoLmxcs npu nepecedeHun AByX NpsiMbix, paBHa 120°.
Hangunte atn yrnebl.

12. Pa3HocTb ABYyX Yyrnos, 0bpasyomxcs npu nepecedeHnmn geyx npsimblx, paBHa 20°.
Hangnte atn yrnobl.

13*. [JokaxunTe, YTO BUCCEKTPUCHI BEPTUKANbHbIX YITIOB fieXart Ha OgHON NPSIMOWA.
14*. Ha nnockoctu aaHbl Tpu Todkn: A, B, Cu AB=2,6; AC=8,3; BC=6,7. okaxuTte, 4To
9TW TOYKM HE MOTYT fexaTb Ha OgHOM NPSIMON.
15*. Cymma gByx yrnos, obpasywowmxcs npu @
nepeceyYyeHnn ABYX MNPSAMbIX, HE paBHa
180°. [JokaxuTte, 4TO 3TU yrNbl ABASAIOTCS
BEPTMKaNbHbIMMU.

X
& Nfeomempuyeckue 20/1060710MKU

1. MocTtponTe 3 paBHbIX KBagparta u3: a) 10;
b) 11 cnnyex.

2. V13 12 cnnyek, He nomas ux, noctponTe: a) 4;
b) 6 paBHbIX KBagpaToOB.

3. O6BeanTe purypy Ha pucyHke 22, He OTpbiBast
KapaHgaw ot 6ymarnm n He npoxogst HU No
OLHOMY OTPE3KY ABaXAbl.

4. Ha Gepery peku pacnosioxXeHbl 5 cén, Tpu u3
HUX Ha ogHom Bepery peku, a ocTaBLUMECS
ABa — Ha gpyrom (puc. 23). Kaxpgoe ceno
HEeNnocpeaCTBEHHO CBsA3aHO goporamu c
ocTtaBwmmmnca cénamm. CKoOnbKO gopor
nepecekaroT peKky?

@ UKT e ceomempuu

MpunoxeHne ona MOBUNbHBLIX TENedOHOB
«iHandy Carpenter», paspaboTtaHHoe gns
cTpouTenen, MOXeT onpeaennTb, HaCKOMbKO
POBHO OTHOCUTENbHO FOPM30HTa PAaCMONIOXEHO
noboe 3ganHue. [1ns 3Toro 4OCTaToOMHO 3anyCcTuTb
AAHHOE MPUMOXEHNe U HanpaBUTb Kamepy Ha
HY>XHOe 3aaHue (puc. 24).

59




iy,

1. Hamaurte knap

Ha pucyHke 25 n3obpaxeHbl kapTa u nydy AB. OTnoxute OT 3TOro nyya B
NoslynsI0OCKOCTb, HA KOTOPOW HapucoBaHO 03epo, yron, paBHbin 60°. OT BepLIMHbI
MOCTPOEHHOIO yrra Mo CTOPOHE, OTIIMYHOMN OT CTOPOHbI AB, npoanTe 60 m 1 nonagérte
B Touky C. OT nyya CA B nonynnocKoCTb, rAe HapucoBaHO 03epOo, OTIOXUTE Yron
120°. OT BepLUHbl NOCTPOEHHOro yrra Nno CTOpoHe, OTNIMYHON OT cTopoHbl CA,
npongnte ewe 120 m. 3gecb Nog BEPLUMHOM BbICOKOrO Kaparada u 3akonaH knag.

Macwtab kaptbl 1:2000. CkonupymnTe KapTy M yKaxuTe TOYKY, rge cnpataH knag.

2. leoMeTpMUYECKUN KOHKYpPC Ha
OTKpPbITOM BO3AayXe

: B copeBHOBaHMM MOTYT NPUHSATL y4acTue
. ABe unu 6onee rpynn. Kaxgown rpynne
. paspeluaeTcsa nonb3oBaTbCsA PYNeTKOn U

BOonbLIMM TPAHCMOPTUPOM.

Knacc, pa3butbin Ha rpynnbl, TPYAUTCS
B pasHbIX yronkax LUKONbHOW MroLanKku.
«Knag» (Hanpumep, wapuk, NMCbMO B
KOHBepTE, ...) BHayane npsayyT rge-to Ha
nnoLuazke.

MnaH, Begywmnn K knagy, rotoBuTCs

yuuTenem 3apaHee 1 nepegaeTcs rpyrnnam.

(O6paseL nnaHa nokasaH Ha pUcyHke 2). pynnbl HAYMHAKT NOUCKM KNaga, PyKOBOACTBYSACH

cBouMM nnaHamu. [pynna, kKoTopasa nepBon NPoMAET BAOMb BCEN JTOMAHOW, MOKa3aHHOW
Ha nnaHe, n HanaéT knag, bynet obbsBneHa nobeauTenem.

HNomawHee 3agaHme. CocTtaBbTe NnaH NyTn, Nogo6HbIN N306paXEHHOMY Ha PUCYHKE
3, N0 KOTOpPOMY Bbl MAETE 13 Aoma B Lwkony. OnpeaenuTe NpUMEPHYHO ONUHY NYTH.

30aHue LwKonbl

m
90°

10 m

O — HavanbHasg To4ka
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7 NMPAKTUYECKUE YNPAXKHEHUA U NPUNOXKEHUA.

NMPOBEPbLTE CBOU 3HAHUA

1. BepHbl nu cneayowme npeanoxeHna? OTeeTbTe «aga» UMK «HeT".

1. Ang Kaxgoro yrna MoXHO NOCTPOUTb TONbKO OAMH BEPTUKamNbHbIA Yron.
2. [Ina Kaxxgoro yrna MoXHO NOCTPOUTb TOSbKO OAUH CMEXHbIN Yrofi.

3. Ecnn yrnbl BepTUKanbHble, TO OHU paBHbI.

4. Ecnu yrmbl He paBHbl, TO OHW HE MOTYT BbITb BEPTUKANbHbIMU.

5. Ecnu yrnbl He ABNAOTCS BEPTUKANbHbIMU, TO OHU HE MOTYT ObiTb PaBHbIMU.
6. Ecnv aBa yrna cMexHble, TO OAWH 13 HUX TYNnowu, a ApYyron oCTpbIn.

7. Ecnu gBa yrna cMmexHble, ToO O4uH 13 H1X Bonblue apyroro.

8. Ecnu cymma yrnos paBHa 180°, TO OHM CMEXHbIE.

9. Ecnu cymma yrnoB He paBHa 180°, TO OHU HE CMEXHbIE.

10. Ecnu yrmbl paBHbl, TO CMEXHbIE UM YITbl TAKXKe paBHbI.

11. Ecnn cmexHble yrmbl paBHbl, TO OHU MPsSIMbIE.

12. Ecnu gBa yrna umetot obLyto BEpPLUNHY, TO OHWN BepTUKarbHbIE.

13. Ecnu gBa yrna nmetot obLyo CTOPOHY, TO OHU CMEXHbIE.

2. 3anofiHUTe NPONYCKU B NpeasioXeHUssIX B COOTBETCTBUU CO
CMbICIIOM:

. Yrnom HasbiBaeTcs ourypa, COCToALAsa U3 TOYKU U ... , UCXOOSLLMX U3 STON TOYKN.
. Ha nnockoctn yepes aBe TOYKM MOXHO MPOBECTU ... U TOSIbKO OOHY MPSIMYIO.

. [pagycHasa mepa pasBEpHYTOro yrra paBHa ... .

. [ABe pasnunyHble NpsiMble NepeceKkatoTCs TOMbKO B ... TOUKE.

. buccekTtpucon yrna HasblBaeTcs ... , UICXOOALNM N3 BEPLUUHLI YrNa, U .... .

. HacTb npsamMon, cocrtosasa u3 Tovek, nexawmx no oAHy CTOPOHY OT HEKOTOpou eé
TOYKW, HA3bIBaETCH ... .

7. OBa yrrna, ogHa CTOpOHa KOTOpPbIX obwasn, a ase apyrue o6pa3y+0T npaAMyr JIMHUIO,
Ha3blBakOTCA ... .

8. MNpsamas pasbmBaeT NNOCKOCTb ... .

9. BuccekTpuchl BepTMKarbHbIX YrIIoB 06pasyiorT... .
10.CepeguHou oTpeska Ha3blBaeTCH ... Ha paBHble OTPE3KU.
11.Ecnu cmexHble yrnbl ... , TO OHU ABASKTCA NPSMbIMA yriiamMu.
12.Y paBHbIX OTPE3KOB PaBHbI U ... .

o ok, WN -

3. Ecnu B cnepyowmx ppasax umeeTcs ownMbKa, HauaguTe U UcnpaBbTe
eeé:

1. Ymbl, cymma KoTopbix paBHa 180°, — 3TO CMeXHbIe Yrhbl.
2. [1Be npon3BosnbHbIE NPAMbIE HA MITOCKOCTU UMEIOT TONMbKO OAHY OBLLYIO TOYKY.

3. Mpsimas, ncxodsuias U3 BepLUMHbI yrma W Aensiias yron nornonam, HasbiBaeTcs
BuccekTpucon yrna.

4. Yepes Npon3BOsbHYH TOYKY MOXHO NMPOBECTU TONbKO ABE MpsiMble.
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7. Yrnbl, HOHS/anOU.lI/IeCFI npu nepeceveHnn Asyx npAaAmMbIX, Ha3blBarOTCA BEPTUKaAlIbHbIMW.

5. Yrorn, o6e CTOpOHbI KOTOPOrO fnexaT Ha fny4vax, Ha3blBaeTCA pa3BEPHYTbIM YIOM.
i 6. [1Be mpsiMble, Nexallye Ha NIOCKOCTY, AENST e€ Ha ABE MomnyniockoCTy.

8. Touka, oendallan oTpesoK HaaBoe, HasblBaeTCA cepeanHON oTpeska.

9. OT Hayana OaHHOro fyyYa MOXHO OTNOXWUTb TOMbKO OAWH NPAMOWN Yron.
10.0ns nponsBonbHbIX Todek A, B, C nmeet mecto paeseHctBo AB + BC = AC.
11. Cymma BepTuKanbHbIX yrinos pasHa 180°.

4. Bnuwnte B COOTBETCTBYKLLYI CTPOKY nNpaBoro cronbua HasBaHue

reomeTpuyeckomn urypbl, obnagarowen AgaHHbIM CBOUCTBOM:

Cymma paBHa 180°

CTOpOHbI ABMSOTCS fyYamm

Yrnosas BennymHa pasHa 180°

NmeeT onpenenéxHyo AnuHy

ﬂ,eJ’II/IT OTpPE30K rnoronam

WNcTuHa, npuHnmaemas 6e3 qokasatenbcrsa

HenuT yron nononam

O6pasyeTca npu nepecedeHnn NpsMbix

Heobxogumo gokasaTb UCTUHHOCTb

=lO|O|IN|O|O|d|OIN]|—

o

He nmeet nsmepeHunn

5. ConocTtaBbTe reoMmeTpun4eCKomMy noHATUO, AaHHOMY B nNepBOM
CTOJ16L|,e, cooTBeTCTBYyHOLLEEe CBOWCTBO UNu TOJIKOBaHuUe, B34TO0€ U3

BTOpoOro cronobua:

12. 'papycHas mepa
pas3BEPHYTOro yrna
13. BepTukanbHble yrnbl
14. CmexHble yrnbl

15. Teopema
16. Akcuoma
17. buccekTtpuca

leomempuyeckoe .
HOHsSIMUe TonkoeaHue, ceolicmeo

1. Touka (A) TonkosaHue crnosa «l'eomeTpusa»
2. lNpsamas (B) Cymma pasHa 180°.
3. N3mepeHne 3emnu (C) Yrnbl, paBHble mexay cobomn.
4. OTpesok (D)Touka Ha NpsAIMOW M TOYKM, Nexallye no oaHY CTOPOHY
5. TNyy oT Heoe.
6. [nuHa oTpeska (E) 180°.
7. PaBHble duryps! (F) OBa ny4ya ¢ o0bwmm Ha4yanom.
8. MonynnockocTs (G) HEBO3MOXHO M3MEPUTL OJIMHY.
9. MnaHumeTpus (H) 1/90 wacTtb npsimoro yrna.
1'0 yVron (I) NctnHa, npuHnmaemasn 6e3 gokasaTtenbCcTea.
11 ' 1 rpaayc (J) Uctuna, Tpebyrowasa gokasaTenbCTBo.

(K) OBe ToukM NpSAMOK U TOYKM, Nexalime Mexay HUMU.

(L) N3yyaeT cBowncTBa curyp Ha nriocKOCTU.

(M) OenuTt yron nononam.

(N) OgHa 13 yacten, Ha KoTopble npsmasi pasdmeaeT
NAOCKOCTb.

(O) He nmeet vacren.

(P) MonoxwutenbHoe vncro.

(Q) MOXHO COBMECTUTb HaINOXEHNEM.
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6. TecTbl.

1. YKaxxute OCHOBHOE reoMeTpu4ecKoe NoHATUe, NpuHaToe 6e3 onpegeneHuna: a) nnoc-
KOCTb; b) Touka; c) oTpesok; d) nyy; e) npsamas; f) nonynnockocTb.
A)a, by, c;d B)b; c;e; f C)a, b, c;e D)a, b; e

2. Hanante MEeHbLUNIN U3 CMEXHbIX YITIOB, €CIN UX PA3HOCTb paBHa 24°.
A)72° B)76° C)78° 82°

3. B kakom cTpaHe reoMeTpus chopMmpoBanach Kak Hayka?
A) OpesHuin Ervnet; B) BasunoH; C) lpeumsi; D) Kutan

4. Cymma Tpéx yrnos, obpasyrowmxca npu nepecedeHnn AByx npsimbix, pasHa 200°.
Hangnte MeHbLWNIN 13 YIIoB:
A)20° B)40° C)60° D)80°

5. [laHbl 4 TOYKM, HUKAKNE TPU U3 KOTOPbIX HE NexaT Ha ogHOW npaAMon. Yepes kaxable
AB€e 13 3TUX TOYEK NpoBeaeHbl NpaMble. Hanamte nx yncno.
A)1 B)4 C)5 D)6

6. buccexTpuca gaHHoro yrna obpasyet ¢ ero ctTopoHomn yron 60°. HanguTe yron, CMeXHbli
C AaHHbIM YrOM:
A)30° B)60° C)90° D)120°

7. KakoBo HanborbLlee YNCrno OTPE3KOB, Ha KOTopble
AennTcs oTpes3ok AB AByMS nepecekaroLwmumm ero

npsMbIMn? @

A)3 B)4 C)5 D)6
8. KakoBa rpagycHast mepa yrna, o6pasoBaHHOro
cTpenkamu 4yacoB B 4 yaca®?
A)60° B)75° C)105° D)120°
9.4B =6, CeAB, AC =3BC, BC=7
A)1 B)15 C)2 D)3
10. Ha kakou yron noBepHETCS YacoBas CTperika 3a @
30 MUHYT? X

A)180° B)15° C)60° D)30° 44°
11.4B =18, CeAB, AC—-BC=4, BC=7
A)7 B)8 C)10 D)M
12. Cymma BepTukanbHbix yrros 180°. Hangnte atu
yrrbl.
A)60°1n120° B)45°un 135° @
C)90°n90° D)45°u 45°
13. KakoBo HanbonbLuee Yncno YacTen, Ha KoTopble
TpU NpsAMble pas3dbuBatoT MNOCKOCTL?
A)4 B)S C)6 D)7
14. Hangute BennyunHy yrna x Ha pucyHke 1.

dx /x
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A)30° B)36° C)45° D)60°

i 1‘5’.""'H.at,7|nme BEMNMUYNHY yrra X Ha PUCYHKe 2.

A)136° B)72° C)56° D)96°
16. HanguTte BennumHy yrna x Ha pucyHke 3.
A)15° B)30° C)45° D)60°
17. Hangute BepHoOe BbiCKa3blBaHUE:
A) Ha nnockocTtu Yyepes AaHHY TOYKY MOXHO NPOBECTU TOMbKO OAHY NPSIMYHO.

B) YacTb npsiMon, cocTodLasa n3 Toyek, nexatumx no ogHy CTOPOHY OT HEKOTOPOWN eé
TOYKM, Ha3blBAETCH JTy4OM.

C) YacTtb npamoin, cocTosLas n3 Todek, nexalumx Mexay AByMsi €€ TouKamu,
Ha3bIBaETCsl OTPE3KOM.

D) Ot kaxgoro riy4a MOXHO OTIIOXMUTb TONMbKO OAWH Yron.
18. Hangute BepHoOe BbiCKa3biBaHME.
A) CMexHble yrinbl — 3TO pa3BEPHYTLIN Yron.
B) Ecnrm AB =5cm, BC=6cm, 10 AC = 11.
C) Ecnu yrnbl paBHbl, TO OHU SIBASIOTCA BEPTUKANbHLIMMU.
D) Ecnu aBa yrna paBHbl, TO YIibl, CMEXHbl€ C HUMU, TakXe paBHbI.

7. 3apaun.

1. MocTtponTte ¢ nomowbio TpaHcnopTupa yrmel 10°, 20°, 40°, 60°, 90°, 130°, 170°,
nMetoLme obLLyH0 CTOPOHY.

2. Kakne yrnbl obpasyeTt buccektpmuca pasBEpHYTOro yrna ¢ ero CTopoHaMmn?

3. KakoBa rpagycHas mepa yrna, ecnv ero buccektpmca coctaBnseT yros, pasHbii 30° ¢
€ero CTOpoHON?

4. MoxeT nun BuccekTpuca yrna coctaBnsiTb TYMNOW Yrosi C ero CTOPoOHON?

5. Haiigute yron mexay 6uccektpucamu yrmos AOB v BOC , ecnn ZAOB=50°, /ZBOC=80°.
CKornbKO pelleHu nMeeT 3agaya?

6. CkonbKo rpaglycoB cOCTaBuT Habntogaembln yron 15°, ecnm nocMOTpeTb Ha Hero B fyny
C LECATUKPaTHbIM YBENUYEHNEM?

7. MNocTponTe Cc NoMoOLLb TpaHcnopTupa buccektpuckl yrnos: a) 90°; b) 60°; c¢) 50°;
d) 20°.

8*. MocTtponTe ¢ nomoLbto TpaHcnopTupa buccektpucy OK yria ZAOB=120°. 3atem

nocTpoiTe 6uccektpuckl nonyunslunxcs yrnos AOK v KOB v HaiiguTe yron mexay
HUMM.

9*. NexxaT nu Toukun A, B n C Ha oaHon npsamoit, ecin AB=1,8m, AC=13munBC =3 m?

10. Nlexxat nu Toukn A, B n C Ha ogHown npsamoi, ecnn AB =27 m, AC = 3,2 m? CKonbko
pelwleHnn nmeeT 3agada’?

11. Ha oTpeske AB anuHon 15 m o6o3HadeHa Touka C. Hangute anuHbl otpeskos AC u
BC, ecnu:

a) otpesok AC Ha 3 m anuHHee oTpeska BC;
b) Touka C nexut B cepeaunHe otpeska AB;
c) anuHbl oTpeskoB AC n BC oTHocsTcs Kak 2:3.

64



12. Toukn A, B, C, D nexat Ha ogHoi npsamoii. Mokaxute, yto AB = BC = CD, ecnu
Toyka B — cepeamHa otpeska AC, a Touka C — cepeavHa otpeska BD.

13. Ckonbko npsMbIX MOXHO NpoBeCTU Yepes a) 6; 6) 7; B) 10 Touek, HMKaKne Tpu U3
KOTOPbIX He fiexaTt Ha O4HOW NpPAMOKn?

14. Korga nyun OA n OB coBMecCTSTCSt NpU HanoXeHnn?

15. Ha ny4ye B BbiGpaHa Touka C, Ha nyye BA - touka D Tak, yto AC = 0,7 u BD = 2,1.
Hangute CD, ecniu AB =1,5.

16. CKonbKO nap BepTuKarbHbIX YrNOB NPEACTaBEHO HA PUCYHKE 47

17*. CKOMnbKO BPEMEHM Ha Yacax, ecriv yron Mexzay 4acoBow 1 MUHYTHOW CTPerikaMu paBeH
45°, a MMHYTHas cTperka CTouT Ha undpe 67?

18. M3 Toukn O, He nexallein Ha NPAMoKn, npoBedeHbl K NpAMolr HaknoHHaa OA u
nepneHaukynap OB. Haiigute paccTtosiHue oT Todkn O 0 NpsIMOK, ecrin cymMma UX
AnnH 13, a pa3HoCTb paBHa 1.

19. N3BecTHO, 4To yrnbl AOB n BOC aBnawTca cMexHbIMU. Hanaute aTu yrmbl, ecnu:
a) yron AOB 6onblwe yrna AOB Ha 40°;

b) yron AOB B 4 pa3a meHbLue yrmna BOC;
c) ZAOB = ZBOC + 44°;
d) ZAOB = 5-ZBOC.

20. [Npu nepeceyeHnn ABYX NPSAMbIX NOMYy4YNIIOCh
4 yrna. Hangunte rpagycHyto Mepy Kaxgoro
yrna, ecnv cyMmMa BeNnuYMH ABYX U3 HUX paBHa
100°.

21*. Toukn A, B n C pacnonoxeHbl Ha NNocKOCTH
Tak, yto: a) AC+CB=A4B; b) AB+AC=BC.
Kakasi Touka nexuT mexay OByMs ApyruMu?

O B
F
(0
E
22. Ha pucyHke 5 yepes Toukm A n B kK cTopoHam @ a)
yrrna npoBeauTe neprneHanKynsipHble NpsiMble. B
nepecevyeHna?
o
0 A
b) BL
o
0 A
)
B
o

C
D

Kakne yrnbl ob6pasytoT aTu npsmble B TOYKe
23*. /13 BepLUMHbI yrna B €€ BHyTpeHHen 06nactu
npoBedeHsbl: a) 2; b) 3; ¢) n nyyen. CKonbko
BCEro YrroB BMeCTe C JaHHbIM NOMy4mnocs?
24*. TonwwuHa nucTta rasetol 0,1 mm. Jiuct
Crnoxunu nononam. 3atem eLLé pas nononam
1 Tak ganee. 3ToT npouecc nostopunu 50 pas.
KakoBa TonwwmHa nony4ymsLierocs yknera?

65




-A,.,I"IpfakmuquA'ue ynpa)xHeHUus1 U MpuJloXeHusl

ey,

1. Mogymante n Hangmte cnocob M3mepeHus TOMWMHbI OAHOW CTpaHuLUbl y4yebHuKa
«leomeTpus 7».

2. OnpepenuTe ONWHY NepneHAnKynsapa, onyweHHOro U3 CaMon BbICOKOM TOYKM
HEeKOTOPOro 30aHNA Ha NITOCKOCTb €ro OCHOBaHWUA. ECrnv HET BO3MOXXHOCTM MPOBECTU TaKon
neprneHankynsap, To paccMmaTpmBatoT OTPE30K COOTBETCTBYHOLLEN ANWHBI (puc. 6). Hanpumep,
BbICOTa 34aHus, NMpaMmmnapbl, MMHapeTa unu rmybuHa konogua n Tomy nogobHoe. MHorga
TaKke onpeaenstoT BbICOTbl NITOCKMUX PUryp Ha nrocKoCTu.

MoagymainTe, kak MOXHO ONpeaenuTb BbICOTY YaHWUKa, Nuanbl, Kackl, Basbl, KACTPHONM
1 TOMYy NOAOGHON JOMaLLHEN yTBapK, U BbIYUCIUTE €€.

OOpa3sel KOHTPONbHON paboTbl 2

KoHTponbHasa pabota, B3sATasi 3a obpaseL, CoOCTouT U3 AByX YacTen. B nepyto 4acTb
BXOOAT NATb TECTOB M3 NpMBEAEHHbIX Ha cTpaHuuax 50-51. Bo BTopown YacTu npegnaratoTcs
Tpw 3agayn, nogobHble JaHHbIM HWXE (3agadva 4 Ans Xenawwmx NonyyYnuTb OLEHKY
«OTITUYHOY ):

1. Cymma BepTukanbHbix yrnos MOL v KON, obpasyroLimxcs npu nepeceveHmm npsambix
MN v KL, paBHa 148°. Hangute yron MOK.

2. Pa3HOCTb CMeXHbIX yrnoB paBHa 60°. Hanante MeHbLIUN U3 3TUX YITIOB.

3. buccekTpuca yrna obpasyet ¢ ero CTopoHon yron 66°. Hangure yron, CMeXHbI C 3TUM
YITIOM.

4*, ﬂ,OKa)KVITe, 4YTO 6I/ICC€KTpI/ICbI CMEXHbIX YITIOB nepecekaroTcd nog npAaMbIiM YyrriioMm.
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OcHoOBbI Ucnosib3oBaHUA nporpammbl GeoGebra
U

Unmepgpetic GeoGebra

Mpwn BKNIOYEHUN NpOrpamMMbl Ha IKPaHe NOSABNSAETCA OKHO — UHTEpdENC NporpaMmbl
GeoGebra (puc. 1):

[maBHOE MeHto

T Gtk s 3 - m

Main Mpaeka Buo Hacholﬁxm MECTpYMEHTH OKH0 CRpaBka

R NE PN E R MNaHenb NHCTPYMEHTOB
b Manene obeexivs ™ » MonotHo x|
lNaHenb 5
obbekToB "
3
i rpadmyeckoe okHO

O, )

Crtpoka BBPD.a

Bron

MMmaBHOe MeHI0 — MeHI0 BBoAa PYHKUMI, NpeacTasrieHHbIX nporpammon GeoGebra.

MaHenb UHCTPYMEHTOB — NPV NOMOLLN Pa3NNYHbIX UHCTPYMEHTOB MOXHO CO3[aBaTb
pasnnyHble rpadouKu.

pacmyeckoe OKHO — OKHO AN MOCTPOEHUS U U30D0paXeHUs1 reomMeTpudeckux
yepTexen.

NMaHenb OOBLEKTOB — MaHenb BBOAA KOOPAMHAT M YPaBHEHWUA TEOMETPUYECKUX
0OBEKTOB.

Ctpoka BBoAa — NaHenb BBOAA KOMaHAbl, anrebpanyecknx ypaBHEHWI, 3HAYEHWIA
NnepeMeHHbIX.

Bbl MOXeTe NOCTpoUTb pasfnuyHble reomeTpudeckue urypbl C NOMOLLBI MbILLKK,
NCMonb3ysi reOMeTPUYECKNE UHCTPYMEHTbI Ha [laHenn uHcTpymeHToB. [lpu 3TOM Ha
naHenn obbEKTOB O0TOOPA3ATCS COOTBETCTBYIOLLME YEPTEXY KOOPAUHATLI N ypaBHEHUS:
C Opyrou CTOpOHbI, Bbl MOXKETE C KnaBmaTypbl B CTpoke BBog... BBeCcTn anrebpaunyeckme
AaHHble, KoMaHabl U yHKUMKN. Bce vepTexn otobpaxaloTca B rpadou4ecKoOM OKHe, a
nx anrebpanyeckoe onucaHne — Ha naHenu o6bekToB. GeoGebra paboTaeT, cBs3bIBas
anrebpy u reoMeTpuio.

UHmepgpelic GeoGebra MOXHO HacTpouTb nop cebsi. Kpome anrebpauyeckux u
rpadomyeckux BngoB, B GeoGebra ectb Takme Buabl kak 3D, aneKTpOHHbIE Ta6nmu,b|
0TOOpPAa3snTb UMM CKPbITb KOTOPbLIE MOXHO NPY NOMOLLIN MeHo «Bugy.
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«  AKTUBUpPYITE HEOBXOAUMYHO (PYHKLIMIO HAXKaTUEM Ha COOTBETCTBYIOLLYHO KHOMKY.

tead HaKMUTE Ha HVDKHUMI Yron KHOMKW, OTKPOETCS AOMOMHUTENbHOE OKHO, B KOTOPOM
MOXHO' BbIGPaTh HY)XXHYHO (OYHKLMHO.

+ Ha naHenu WMHCTPYMEHTOB CrpaBa MOXHO HaxaTb Ha 3Hak @ M Nony4nTb
MHOPMaLmio 06 aKTUBHOM B A@HHbLIN MOMEHT MHCTPYMEHTE.

CoxpaHeHue daiinos GeoGebra

*  OTkponte meHo «®ann» n Bbibepute kKomaHay CoOXpaHUTb.

*  Bbibepute Hy>KHYIO nanky U3 OTKPbIBLLEroCs OMarioroBoro okHa.
* BBeguTte HasBaHue danna.

*  HaxmuTe kHonky « CoXxpaHUTb» 1 3aKOHYUTE OnepaLmio.

Mamsimka. Co3daemcs ¢halin ¢ pacwupeHuem «.ggb», U e2o MOXXHO OMKPbIMb
moribKo 8 ripogpamme GeoGebra.

OTKpbiTHe dpanos B GeoGebra
OTkponTe HoBOe OKHO («®anny» — « HoBbIN OKHOY).

B oTKkpbIBLLEMCSI OKHE OTKpoMTE (hann M3 namaTn KoMmnbtoTepa. [Ans atoro Beibepute
komaHay «Pann» — « OTKpbITb».

OTKpowTe Nanky ¢ CoOXpaHEHHbIMU hannamm 1 Belbepute dann ¢ pacumpeHuem .ggb.
HaxmuTte kHonky « OTKPbITbY.

YKa3aHue no ucnonb3oBaHUIO NaHenn uHctpymeHtos GeoGebra

[axe ecnu Bbl He obnagaeTe CBEAEHUAMMN O HEKOTOPbIX MHCTPYMEHTax NporpamMmel,
MO WX BHELWHEMy BuAy Nnerko goragarbca o6 wmx npegHasHadyeHun. Ons 3Toro ecrb
y4yebHble hannbl U 4Na KaXK4oro MHCTPYMeEHTa oTaenbHbii doann (.ggb).

NpepHa3zHayeHMe OCHOBHbIX MHCTPYMeHOB Ha lNaHenn MHCTpymeHOB
GeoGebra

™, o
[\§ MepemMewatb — nepemMelleHNEe pPasnUYHbIX OOBLEKTOB (TOYKM, MPSIMOMN,
“ | MHOrOYrofibHMKa 1 apyrux).

L 1 Touka — NMOCTPOEHNE TOYKMN Ha MNMITOCKOCTHN.

/.’ Mpamasa — nocTpoeHne NPAMON Ha NNOCKOCTW NO OBYM 3ajaHHbIM TOYKaM.

J\, MepneHauKynsapHas npsimas — NOCTPOEHNE NepPreHanKynsipa, NPOXoAsLLEro
yepes JaHHY TOYKY NPSIMONA.
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MHoOroyronbHuUK — NOCTPOEHNE MHOIOYroribHUKa NPomn3BosSibHOM (PopMbl.

OKpY>XHOCTb MO LEHTPY U TOYKE — MOCTPOEHUE OKPY>KHOCTU C LIEHTPOM B
JaHHOW TOYKE.

Annunc — nocTpoeHune annunca ¢ okycamm B JaHHbIX TOYKaX.

Yron — nocTpoeHue yrra no TpEM To4KaM MInu no ABYM NPsiMbIM.

OTpaxeHue OTHOCUTENbHO MPAMON — OTODOpaKeHMe HYXXHOro obbekTa
OTHOCUTENBbHO 3a4aHHOW MPSIMOMN.

Miradeie,

=3

a=2 | [ON3yHOK — aHWMAUMOHHBLIA WHCTPYMEHT, MO3BONSAOWMNA HENpepbIBHO
—*—  U3MEeHATb ANWHY UM BEMUYUHY Yrma Kak NepeMeHHylo Ha onpeaenéHHoOM
~' MPOMEXYTKE.

1. MocTpoeHue npsimon

MpamMas nuHMa — aTo camas npoctas GeckoHeYyHas reoMeTpuyeckas urypa.
UTo6bI €€ NOCTPOUTD, HYXHO:

1) oTKpbITb rpynny «lpsmble NMHUMY Ha NaHenn MHCTPYMEHTOB (puc. 2);

2) WENKHYTb N1EBOM KHOMKOW MbILLM Ha NHCTPYMEHT «[pamas»;

3) OTMETUTb NIEBON KHOMKOW MbIN Ha paboyen obnactu ase Todkn A u B;

4) Ha 3KpaHe NoABUTCA NpAMasl, NPOXOoAsLLas Yepes 3TN TOYKK (puc. 3).

Haxxunmas neByto KHOMKY MbILLW HA 306paXkeHne NPsIMON, MOXHO NPSIMYHO CABUraTb UIK
nepemeLyatb. Takke MOXHO U3MEHSATb LIBET, CTUIb 1 0603HaYeHne NPsIMONA.

2. CocTaBneHue anroputma
NOCTPOEHUs nyya @

CocrtaBbTte arropmuTMm nocTpoeHnAa ny4ya no —

sin MEans SWn HasTeefin MHaToywe e Sae Crpama

npeabigyLiemMy anropuTMy U NOCTPOWTE NYY. ' & &[] 1 b 3 09 24 W = o

* Manans & o+ poasan
o Lupeack
A7 Cpeack e Eeknansaanai Anaied
3. CocTaBneHue anropurTma ;
NOCTPOEHUA OoTpe3Ka e R R A% a R xn f

CocTaBbTe anropuTMm NoCTPOEHUs1 oTpeska :
no npeablayLiemy anroputMy v nocTponTe %
OTPE3OK.
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4. NMocTpoeHue NoMaHoOM

e JlomaHas — reomeTtpuyeckas dwurypa,
(]t L PACTONG N2 cocTosilast M3 TOYeK, COEAUHEHHbIX
S P oTpeskamum. Touku Ha3bIBaOTCA
T a || g T BeplMHaM/  FIOMaHO, a  OTpPesku
N e 3BEHbSMMU:
. /'/ 1) oTkpoem rpynny «lMpsmble MMHUM» Ha
/";// naHenu NHCTPYMEHTOB;
54 2) WEnNKHYB feBOM KHOMKOW MbILLK
BblOMpaem B MeHio «JlomaHasny;

4 3) LWENKHYB fEeBOM KHOMKOW MbILN,
OoTMeYaeM BepLUNHbI TOMaHOW;

4) Ha 3KpaHe NosIBNsieTCs foMaHasi C

@ BEpLUMHaMK B 9TUX TOYKax (puc. 4.)

N LL|EnkHYB neBOWM KHOMKOW MbIWKN Ha
-ﬂ‘-iﬂl'l McaciE By, HaoTooRM MHCTRYRCHTE ko Tnpacka -

DRELE S ERNE R n3obpaxxeHne NpPsMomn, MOXXHO NOMEHATb

oy e €€ nonoxeHue, T. €. CABWHYTb. TOYHO
®B={098,14)

scenan s TaK €& MOXHO NMOMEHSATb LBET, CTUIb U
- 0003HayeHus.

® E= {502,175
® F=(2.48 127
® &= (5,48, 0,58)
5=, 1)
o f=14.84

5. MocTpoeHue nepneHAau-
KYFNAPHbIX NPAMbIX

_______ [Be nepecekawowmnecs npsimble Hasbl-

Y TrmEEa e m e Em et T gaoTes nepneHanKynsapHbIMU, eCriv OHM

npu nepeceveHnn obpasyloT veTbipe

npAMbIX yrna. Ons ux nsobpaxeHus
HYXHO:

1) OTKPbITb HA NAHENN NHCTPYMEHTOB rpynny «CneyunanbHble NpsMbley;

2) WENKHYB NeBOW KHOMKOW MbILWN, BblbpaTb B MeHto rpynny «lMepnengukynapy;
3) NOCTPOUTL NPSAMYHO;

4) OTMETUTb TOYKY (TOYKA MOXET fexaTb Ha OTPE3KE UM Ha NPAMOW);

5) WEnNKHyB NEBOW KHOMKM MbIWK, MNOMAyYuTb B paboyen obnactu wunsobpaxeHue
nepneHavKynspHbIX NPAMbIX.

6. CocTtaBneHune ariropmuTMa noCcTtpoeHus napansesibHbIX NPAMbIX U UX
nocTpoeHue

Mono6bHo HamMcaHHOMY Bbllle, COCTaBbTE€ anropuTM MOCTPOEHUS MapannenbHbIX
MPSAMbIX U MOCTPOWTE UX.
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Mocne nU3yueHua 3TON rnasbl Bbl A0/XKHbI 06/1a4aTh caegyloWUMHK
3HAaHMAMMU U NPAKTUYECKMMM HaBblKaMu:

3HaHuA:

— onpegerneHne MHOroyrornbHKKa;
— onpeaerneHne TpeyronbHWKa, ero OCHOBHbIE 3NIEMEHTbI U BUAbI;
— onpeaeneHns MeamaHbl, BUCCEKTPUCHI U BbICOTbl TPEYrONbHUKA;
— NPWU3HaKN paBeHCTBa TPEYrofibHUKOB;

— CBOWCTBO paBHOGEeApPEHHOro TPEeyronbH1Ka;

— CBOVICTBO PaBHOCTOPOHHErO TPEeYrofibH1Ka;

— CBOWCTBO CEpPeAMHHOro neprneHanKynsapa K oTpesky.

npaKTM‘-IECKVIe HaBblIKU:
— YMETb ONpeaensTb paBHble TPEYroflbHUKM B COOTBETCTBUM C NPU3HaAKaMu
paBeHCTBa TPEYroNbHUKOB;

— YMETb NPUMEHATL NPU3HaKN paBeHCTBa TPEYIroJibHUKOB MNpuU peLlleHnn 3agad 1
BbIMOJTHEHUN MPAaKTUYECKNX pa60T.

e e L PP PP PP E

o .

/




B TPEYIOJIbHUK, ETO BUAbI U S/IEMEHTDI

8.1. JlomaHasi. MHOroyronbHUKuU

JlomaHoU Ha3blBaeTcs ourypa, coctoswas n3
oTpeskoB A,A4,, A,A;,..., A, A, Taknx, 4to nobble
[Ba nocnenoBaTenbHbIX OTpe3ka He nexaTt Ha
oaHon npsamoin. Toukun A,, A4,,..., A, HasbiBaloTCA
sepwuHamu riomaHoul, otpeskun A,A,, A,A;,...,

4 A, A, — 38eHbAMU UNn cmopoHamu rfomaHou. Ha
ABCDEFG — nomaHasi pucyHke 1 nsobpaxeHa nomaHas ABCDEFG.
A, B, C, D, E, FE, G — eepwuHbl Ecnu HauanbHas 1 KOHeYHasi BepLUMHbBI TOMaHOW
AB, BC, CD,\ — 38eHbsa COBMafatoT, OHA Ha3bIBAETCHA 3aMKHYMouU flIoMaHoU.
DE, EE FG } (cmopoHkI) 3amkHyTaa nomaHaa 6e3 camonepeceyeHui

Ha3blBaA€TCA MHO20Y20JIbHUKOM.

@ Akmueusupyfouque yrpa)XHeHus

1. OnpegenuTte, Kakas U3 NMMHUIN HA PUCYHKE 2 ABNAETCA FTIOMaHON, 1 0OOCHYITE CBOW
OTBET.

2. MNepeyncnute, B COOTBETCTBUN C OnpeaeneHmemMm MHOroyronbHuKa, ero CBoMcTea u
onpenenuTe, ABNAOTCA N OUrypbl, aHHbIE HA PUCYHKE 3, MHOTOYTONMbHUKaMW.

@ 4
A, A4,
A
A, y
a) !
@ a) ﬁ c) e)
b) j

d)

Mo 4ymucny BepwuH (CTOPOH) MHOTOYroNbHUK Ha3blBAeTCs TPEYronbHUKOM,
YeTbIPEXYrofIbHUKOM, LLECTUYrorbHUKOM, B 06LLEM criyyae n-y2orsHukom. C npumepamm

MHOroyrosfibHMKOB Bbl MO3HAaKOMUJTNCb B MIaalUnX Knaccax.
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Kaxgbll MHOFOYrofibHMK AenuT NOCKOCTb
Ha aBe obnacTtn. KoHeyHasa 4yacTb MIIOCKOCTH,
OorpaHn4yeHHasi MHOroyrofibHMKOM, Ha3bIBAETCS €ro
8HympeHHel obriacmsto, 6eCKOHeYHasa — 8HewHel
obnacmero. Ha pucyHke 4 nokasaHbl BHYyTPEHHSASA U
BHELWHAS 06nacTu LWecTMyronbHuKa.

8.2. TpeyronbHUK 1 ero Buabl

durypa, cocTosiLasi 3 TPEX TOYEK, HE NexaLmx
Ha O4HOWN NPAMOWN, N COEOUHSIOLNX NX OTPE3KOB,
Ha3blBaETCS Mmpey20/1bHUKOM.

O603Ha4YMM Ha NSIOCKOCTU TPU TOYKMU, He
nexatime Ha ogHou npsimoni — A, B v C (puc. 5).
Ecnn coegmnHntb nx mexay cobon oTpeskamu, TO
NOMy4YnTCH TPEYroNnbHUK. [JaHHbIE TOYKM Ha3bliBatoT
ero eepwuHamu, OTPE3KN — ero CrmopoHamul.

O6blYHO BMECTO CNnoBa «TPEYrosibHUK»
ncnonbayetcs 3Ha4ok A. 3anucb AABC untaertca
«TpeyronbHuk ABC». Yrmbl /BAC, #ABC,
ZACB HasblBaloTCs yeriamu TpeyronbHUKa (puc.
5). NHorga nx TodHee HasblBalT 8HYMpPEeHHUMU
yenamu TpeyrorbHuKa.

Yrnbl TpeyronbHUKa MoXHo 0603Ha4aThb 1 B BUAE
ZA, 2Bwn £C.

CTOpOHbI 1 yrnbl TpeyroribHMKa HasbiBalOTCH
ero OCHO8HbIMU 3nemeHmamu. Cymma ONuH
BCEX TPEX CTOPOH TpeyroribHUKa Has3blBaeTcsi ero
nepumempom (P).

Takke ncnonb3yT criegyoLwme BblpaXeHus:

obracme

F

BHewHss
obnacme

C

AABC — mpeyzonbHuk ABC
Touku A, B, C — 8epWUHbI
otpesku AB, BC, AC — cmopoHsblI
LA, /B, £C — yenbl

P =A4B + BC + AC — nepumemp

Yeon BAC - yeon, nexauwuti mexdy cmopoHamu AB u AC;
Yenbl BAC u BCA - yenbi npunexauwue k cmopoHe AB u AC;
Yeon BAC - yeon, nexawuti npomue cmopoHs! BC.

B 3aBMCMMOCTU OT CTOPOH TPEYronbHUKM OENATCHA Ha chegyloline Buabl:
pasHOCMOPOHHUE, pagHObeOPEHHbLIE U pa3HOCMOPOHHUE.

Y paBHOCTOPOHHErO TpeyronibHMKa ONMHBI BCEX CTOPOH paBHbI, Y paBHOGEAPEHHOIo
TpeyronbHUKa paBHbl ONMHbI ABYX CTOPOH, a ANWHbI BCEX CTOPOH Pa3HOCTOPOHHErO

TPeyronbHWKa pasnnyHbl.

®w s p B

c) B
()
A C
A C 4
PasHocmopoHHuU PasHobedpeHHbIl Pa3HocmopoHHut
mpeyeosibHUK mpeyaorbHUK MmpeyeosibHUK
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B saBucumocTu ot YIMoB TPEYIrOoJfibHUKN OENATCA Ha crieayroLwimne Buabl: OCMpPOoy20/ibHbIE,

: ‘ﬂpﬂmoyeoanble U myroyaoribHble. Y OCTPOYroNbHOMo TpeyroribHMKa BCe TpU yria ocTpble,

Yy I'IpFlMOYI"OJ'IbHOFO TpeyrosibHMKa oAunH yronmn I'IpFIMOM a y TynoyrosfibHOro TpeyroJjibHuKa

OAVIH Yron TYmnow.

® Bf

OcmpoyzorbHbIl

BM - meduaHa

A L C
BL —6uccekmpuca

B

NS

oy

b)

M
a
T

BH — sbicoma

B
b) B

A C A C
[psimoy20rbHbIU TyrnoyaornbHbIU

8.3. MeguaHa, BbicOTa 1 buccekrpuca
TpeyrosnbHUKa

OTpesoK, COeanHSIOLLMIA BEPLLMHY TPEYronbHUKA C ce-
peanHoOn NPOTUBOMOSIOXKHOM CTOPOHbI, Ha3biBalOT MeduaHoU
mpeya0sibHUKa.

CoenuHum BeplunHy B TpeyronbHuka ABC ¢ cepeanHon
M npoTtusononoxHoin e ctopoHbl AC (puc. 8). Mony4yer-
HbIl oTpe3ok BM 6ynet meauaHon TpeyronbHuka ABC. O
Hel roBopsaT «MeaunaHa, npoBeaéHHas 13 Touku By.

YacTb (0Tpe3ok) BuceKTpuChl yrna, nexallyo BO BHY-
TpeHHelr obnacTu TpeyronbHKKa, HasblBakoT buccekmpucou
mpeyea0oribHUKa.

Mpoeénem Guccektpucy yrna B TpeyronbHuka ABC
(puc. 9). O60o3Ha4YMM TOUKY nepeceveHnsi €€ CO CTOPOHOW
AC 6yksoli L. Mony4eHHbIN oTpe3ok BL byneT GuccekTpucomn
TpeyronbHuka ABC.

MepneramKynsp, onyLLeHHbIN U3 BepLUMHbI TPEYroribHUKa
K NPSIMOW, KOTOopasi COAEPXKUT MPOTUBOMNOSIOXHYHO €ro
CTOPOHY, Ha3blBaeTCH 8bICOMOU Mpey20/bHUKA.

MocTpouM NepneHanKynsp, OnyLeHHbIA U3 BEPLLUHBI
B tpeyronbHuka ABC k ctopoHe AC (puc. 10). Ha pucyh-
ke npeacTaBneHbl ABa BO3MOXHbIX cny4vasi. O603HaumMm
OCHoBaHue nepneHankynsipa oykson H. Otpesok BH 6ynet
ebicomoli mpeyzonbHuka ABC.

Tak KaK y TpeyronbHuKa Tpy BepLUMHbI, TO OH UMEEeT Tpu
MeaMaHbl, TPW BbICOTbI U Tpu BuccekTpuckl. Ha pucyHkax
11-13 HauepyeHbl meananbl AM , BM,, n CM,,, GuccekTpucel
AL,, BL,w CL v Bbicotel AH, BH, n CH, TpeyronbHuka
ABC. Ha crnenyowmx ypokax no3HakoMUMCS CO CBONCTBaA-
MW 3TUX BaXKHbIX 3NEMEHTOB TPEeYronbHUKa.
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@I‘ eomMempuyeckue uccsie0ogaHusl

1. HayepTnTe NpOU3BOSIbHBIN TPEYronbHUK.
MpoBegute BCe ero meguansl (puc. 11). Yto Bbl
3ameTunun? MNoBTOpPUTE IKCNEPUMEHT L ANs ABYX
TPEeyronbHUKOB 1 CCOOPMYNNPYMUTE CBOMCTBO B BUAE
NPeanooXeHUs.

2. HavyeptnTe Npouns3BOMbHbLIN TPEYrosibHUK.
MpoBenuTe BCe ero buccekTpuchkl (puc. 12). YTo Bbl
3ameTnnun? NMoBTopUTE IKCNEPUMEHT eLLé ANd OBYX
TPeyrosibHUKOB U COOPMYSIMPYUTE CBOMCTBO B BUAE
NpeanonoXeHns.

3. HauyeptuTte nponsBOSibHbIN TPEYrofbHUK.
MpoBeguTe BCe ero BbICOThI (puc. 13). YTo BbI
3ameTunu? lNMoBTOpuUTE 3IKCNEPUMEHT €eLlé aAng
ABYX TPeyroribHUKOB 1 COPMYIMPYMUTE CBONCTBO
B BUAe npegnosioxeHna. MoxHo nn Ha ocHoBaHUU
NpoBeAEHHbIX CCefoBaHN CHUTaTb 3TV CBOMCTBA
Teopemamn? NMNouemy?

yﬂpa)KHeHue. npOBe,D,I/ITe BCe BbICOTHhI
TYNOYrorfibHOro TpeyroJibHUKa.

BbinosiHeHuUe. Y TpeyronbHuKa, B 4acTHOCTH,
TYMOYrofnbHOro TPEYronbHMKa, UMEKTCSI TPY BbICOTbI.
Paccmotpum TpeyronbHuk ABC (puc. 13b). BeicoTa
BH,, npoBeAéHHas “3 BepLIMNHbLI Tynoro yrna,
NPOXOAUT BHYTPU TpeyronbHuKa. [ns Toro 4Tobbl
OMYyCTUTb BbICOTY M3 BEPLUUHBI A, Ha40 NPOAOCIKUTb
npoTMBONONOXHYyt0 cTopoHy BC 3a Touky B 1 u3
BeplwuHbl A onyctute nepneHaukynap AH, Ha
npogomkeHne ctopoHbl BC. MNony4YeHHbI 0TPe3ok
AH 6ypet nepnenavikynapom TpeyronbHuka ABC,
onyLEeHHbIM 13 BepwinHbl A. TOYHO Tak Ke MOXHO
onyctutb nepnexavkynap CH, Ha npopomkeHue
CTOPOHbI AB.

Bepmydckulii mpey2osibHUK

Obnacmb 8 AmnaHmMu4YecKom okeaHe 8 suoe
mpeyaorbHUKa C 8epliuHamu Ha ocmpogax ®@rio-
puda u bepmyow! u lNyapmo Puko Ha3sbigatom
Gepmydckum mpeyaonbHUkom (puc. 14). 3mo
Mecmo rosly4usio C80K U38ECMHOCMb U3-3a
mauHCMBEHHbIX UCYE3HOBEHUL MOPCKUX U 803-
OYWHbIX Cy0O08 U Mpo4uUX aHOMaslbHbIX S8r1eHuUuU.
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?ﬂu_;BQ‘npOCbl K meme

1. Hayepmume oMaHyto, 0603Ha4Ybme eé 8epLUUHbI U MOKaXKUME Ha Yepmexe €€ 36eHbS.

2. YUmo makoe mHoz2oy205bHUK? lNpusedume rnpumepsl.

- 3. Kakas ¢bueypa Hasbigaemcsi mpey2orbHUKOM?

- 4. Ymo makoe sepuiuHa, CmopoHa U y20r1 mpeyaosibHuUKa?

5. Umo makoe nepumemp mpeyaonbHUKa?

6. B mpeyzonbHuke POR: a) kakas cmopoHa nexum npomus £ P; b) kakue yerbl

- npunexam k cmopoHe PQ; c) kakol yzon nexum mexdy cmopoHamu PO u QOR;
d) npomue kakoeo yana nexum cmopoHa PR? Nocmapaltmecs omeemumes Ha amu
80r1POChI, He ensids Ha ¢huaypy.

7. [atme onpederneHue: a) MeduaHkl; b) ebicomabl; ¢) buccekmpuckl Mpey2osibHUKa.

8. B 4ém cxo0cmeo u 8 4ém pasnudue MexoOy buccekmpucou yena u buccekmpucoul
mpeyaorbHuUKa?

lMpakmuyeckue 3adaHusi U NPUSIOKEHUs

1. HadepTtuTte nomaHyto ¢ cembto 3BeHbsiMU. OBO3HaYbTE U 3anuInTe €€ BepLUMHbI 1
3BEHbA.

2. HayepTTe nomMaHyto C NATbI 3BEHbSIMUM, Y KOTOPOWM Kaxdble ABa COCEAHMX 3BEHa
nepneHankynspHbl. MoXeT N BbiTb 3aMKHYTOM Takas noMaHasi?

3. O6o3Ha4ybTe BepLUMHbI TpeyronbHuka byksamu M, N v L. HanuwmTte ero CTopoHbI v yrhbi.
4. HanuwwTe yrmbl 1 cTOpoHbl TpeyronbHuka CDE.

5. Moryt nutoukun: a) C, FnAd; b)A, Bu G, c)FE B wn G Ha pycyHke15 6biTb BepLUMHAMM
TpeyronbHuka? NMNoyemy?

6. AsnsatoTca nu durypsl umdp Ha pucyHke16 nomaHbIMn?

@ 7*. Onpegenute, Kakme n3 puryp, N306pakEHHbIX HA PUCYHKE
c 17, aBngTCA: @) NoOMaHbIMK; b) 3aMKHYTbIMU JTIOMaHbIMU;
. C) MHOTrOYrofibHUKaMMU.

[ ] [ ) [ ]
B A G
@ E C D A B C
¢ B
a) g b) ) d) F, D
E C
L F A .
A D B D
e Y/ g % h)
B C
D
A 7 G
4 F E E B 4 C
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b) ¢) d) e)

] 70° 60° 6 120°  25°

|
I
b) c) 12 d) e
a)
68° 12 209
60° 52N\ 12 48° 1229

8. Kakue Bnabl TpeyronbHUKOB Bbl 3HaeTe? Hayeptute
TpeyronbHUK Kaxagoro suga. OBo3HavbTe UX.

) A
Mcxoaa us onpegeneHvs Buaa TpeyrofibHUKOB, @
onpegenute nx 0CO6EHHOCTH.
9. OnpepenuTe BUAbI TPEYroNbHMKOB Ha pUCYHKe 18.
10. Onpegenute BUAbI TPEYroNbHUKOB Ha pUcyHKe 19.
11. Bbluncnmte nepmMeTp TpeyrosibHMKa Co CTOPOHaMM: ]
a) 2,3 dm; 4,6 dm v 5,3 dm; b) 32,3 m; 54,8 m u 4 3 C. 5

25,3 m.

12. Bblumcnute nepumeTp TpeyroribHMKa Co CTOPOHaMM:
a) 25 mm; 64,6 mm v 5 cm; b) 7,3 dm; 5,8 dm w
350 mm.

13. lNocTponTe «Ha rnas» pPaBHOCTOPOHHUWN
TpeyronbHUK. 3ateM U3MepbTe ero CTOPOHbI U
npoBepbTe, PaBHbI NN OHW.

14. HayepTuTe paBHOCTOPOHHUN TPEYrofIbHUK,
n3mMepbTe ero yrnbl U caenanTe BbIBOL.

15. CKONbKO TpeyroribHUKOB Ha pucyHke 20 umeroT
BEpLUKHY: a) B Touke A; 6) B Touke B; B) B Touke C?

16. TpeyronbHWKN Kaknx BUOOB Bbl BUOAUTE HA PUCYHKE
20?7 3anuwunte nx B TeTpadb B COOTBETCTBUU C
BUOAMMW.

17. HauepTtute oCTpOyronbHbIv TpeyrornbHUK. JIMHenkomn
n3mepbTe ASIMHBI €F0 CTOPOH M HANAUTE NEPUMETP.

18. HauepTute TynoyronbHbIN TpeyronbHUK. JInHenkomn
n3mMepbTe ASIMHbI €ro0 CTOPOH U HanaguTe nepumeTp.

19. (MpakTnyeckoe ynpaxHeHue). Paspexbre Tpu
paBHbIX TPEYrofibHUKa Mo MX pasHbiM MeauaHam.
(puc. 21). CoctaBbTe OOMH TPEYroNbHUK U3 LEeCTU
MONYYNBLUNXCA TPEYTrOoNbHUYKOB.

77




~20. Kakve 13 pacCMOTPEHHbIX 3NIEMEHTOB TPeyronbHuUKa Bceraa npoxXoaaT BHYTPY
~el.TpeyronbHuKa?

21*. B KakOM TpeyronbHUKe BCe BLICOTbI NepeceKaloTcst B OOQHON U3 BEPLUMH?
22*. MoxeT nu BbicOTa TpeyrorbHMKa 6bITb MeHbLLE N0BON N3 ero CTOPOH?

23. HanaunTe BbICOTY TpeyrorbHMKa ¢ NnepumMeTpom, paBHbiM 36, ecnn oHa pasbuBaet ero
Ha [Ba TpeyronbHuKa ¢ nepumeTpammn 18 n 24.

24. Hangnte bBuccekTpucy TpeyrorbHuKa ¢ nepuMeTpoM, paBHbiM 36, ecrniv oHa pa3busaeT
ero Ha fBa TpeyroribHuka ¢ nepumetrpamu 24 n 30.

25. B TpeyronbHuke ABC ctopoHbl AB 1 BC paBHbI, a MeguaHa BD paBHa 4 cm. Hangute
nepumetp TpeyronbHuka ABC, ecnu nepumeTtp TpeyronbHuka ABD paBeH 12 cm.
26. C noMoLLbo NUHENKM 1 TpaHcnopTupa noctpoinTte TpeyronbHuk ABC, ans KoToporo:

AB=8cm, AC=5cmwn £ A =60°.

27. C NOMOLLbIO NIMHENKM M TpaHCnopTMpa NOCTPONTE TPEeYrofibHWUK, AN KOTOPOro:
KL =4 cm, KM=3 cmwn 2 K =90°. Kako 310 TpeyronbHuk? 3amepbte ero TpeTbto
CTOPOHY W 3anuLumnTe.

. NMETP TPeYronbHUK cm. Hangute ero CTOpoOHbI, €CIiM OHW OTHOCATCS Kak
28*. le e eyro ar2 Ha e ero cTopo €CInN OHU OTHOCATCA Ka
3:4:5. N'amepebTe ero yrnbl. Kakon 310 TPeyronbHUK?

29*. MepumeTp TpeyronbHuka 126 mm. Hangute ero CTOPOHbI, €CNN OHU OTHOCATCS Kak
3:4:5.

@Mcmo uyeckasi cmpaHuua

Hawwu 304umne, KoTopble onepeannu cBoé
Bpems Ha NATb BEKOB.

Hayunas cmamus 06 apxumexmype, u30anHasi 8
Amepuxe 6 ghespane 2007 2o0a, cmana npuduHo ons
wiymuxu. /leno 6 mom, umo acnupanm I apeapocko2o
yuueepcumema Ilumep Jly, nocemuswuti ¢ 2005
200y medpece Aboynnaxana 6 Camapkanoe, OvlLl
nopasicen y3opamu Ha NAUMKAX, KOMOPbIMU
oviu ykpautenvl cmenvl. OH y8uoen ClodiCHble
2eomempudecKue y3opul, UMeHyembvle MO3aUKOU
Ilenpoysa, komopule cuumanucy nOAGUSUUUMUCS
6 1970-x cooax. Ilonyuaemcs, umo nawiu OpesHue
3004uUe onepeounu c80€ 8pems Ha NSAMb 8eK08, OHU
He MOJLKO 3HAIU O HEOABHO BHEOPEHHBIX 8 HAVKY
2eomMempuyecKux y30pax, Ho U UCKYCHO NPUMEHSLIU
ceou 3HaHus Ha npakmuke. Ha pucymnke uzobpasicén
V30p € 3MO020 aApXumeKmypHo20 COOPYHCEHUSL.
Omom pucyHnox Ovl1 83am U3 cpedHe8eKo8oll
PYKONUCU, HA HEM U300PAICEHbI MHO20)20IbHUKU,
cmasuiue 0CHo8oU 0715l OGHHOU MO3AUKU.
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B NEPBbIA NPU3HAK PABEHCTBA TPEYIFO/IbHUKOB

CornacHo onpeaerneHunio paBeHCTBa reOMEeTPUYECKUX Uryp, ABa TpeyrorbHuKa GyayT
paeHbI, ECN X MOXHO COBMECTUTb, HaknaabiBasa apyr Ha apyra. Ha pucyHke 1 Tpeyronb-
Hukn ABC v A.B.C, paBHbl. Beibpas noboit 13 HIX, MOXHO COBMECTUTbL €ro C ApYruMm.
Mpu aTom Tpu BeplumHbl A, B, C n Tpu ctopoHbl AB, BC, CA oaHoro coBnaayT ¢ COOT-
seTcTBytoWMMM BeplunHamn A, B.,C nctoponamn 4 B, B,C,, C A, sBToporo. O4esnaHo,
NPV 3TOM YITbl OQHOTO TPEYTONIbHUKA COBMECTSATCS C COOTBETCTBYIOLLMMM YriiamMy BTOPOTO.

PaseHcTBo TpeyronbHukos ABCu A B, C, 3anuckiBaetca B suae AABC=AA B,C,. Ha
yepTexe paBHble YITbl OTMEYaTCS PaBHbIM YMCIIOM AYKEK, PABHbIE CTOPOHbI — PaBHbIM
YMCIIOM YEPTOYEK, KaK 3TO MOoKa3aHO Ha pUcyHke 1.

O :

4 4,
C C,
AB=AB, /BAC=/BA,C,
AABC=AABC:{ BC=BC, Z/ABC=/4,B,C,
CA=CA, ZACB = ZA,C,B,
mpu coomeemcmsyrowue mpu coomeemcmsyrowux
CMOPOHbI PaBHbI yana paeHbl

@ AKmueu3upyrouwiee yrnpaxHeHue

Kak MOXHO NpoBepuTb Ha NpaKkTUKe, YTO OBa yyYacTKa 3eMiun TpeyroribHon hopmsbl
paBHbl? /X Beab Henb3si HaNMoXuWTb OAWMH Ha gpyron. Hago nu HaknagbiBatb OAMH
TPeyronbHWK Ha apyroun, 4Tobbl ydeanTbca B nx paBeHcTBe? B 3TOM HET HEOBXOOMMOCTM.
OTy 3agayy MOXHO pPeLlnTb, CpaBHMBaAsi HEKOTOPbIE MX 3NIEMEHTLI. TeopeMbl, HOCSLLNE
Ha3BaHME «MPU3HaKN PpaBEHCTBA TPEYrofibHUKOBY», UMEHHO 06 3TOM?

MpuymnHa, No KOTOPOW 3T TEOPEMbI HA3bIBAOTCS «MPU3HAKaMM», COCTOUT B TOM, YTO
C UX NMOMOLLIbH MOXHO 3aKN0UNUTb, PaBHbl TPEYrONbHUKM UMK HET. B obLuem, «npusHaky B
reoMeTpun NO3BOJSIET ONpeaensiTb HEKOTOpPble CBOWCTBA (OUrypbl C MOMOLLbIO TEOPEMbI,
onuchiBaoLLEN BCroMmoraTerbHble YCIoBMS ANs UX peanusaumm.

Cnepytowasn TeopemMa HasblBaeTcsl « TeopemMor O paBEHCTBE TPEYrofibHUKOB MO ABYM
CTOpOHaM U yrny mexay HuMmm». Mbl eé kpaTko 6yaem HasbiBaTb «npun3Hak CYCy.

(CYC — amo 3aeznasHble bykebl crios: « CmopoHay, « Yaorn», «CmopoHa", ykasbieaem,
4Ymo Y2011 pacriofioXXeH Mexx0y cmopoHamu).
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% Teopema. (MpusHak CYC paseHcmea mpeyzo0nbHUKos). Ecnu ase
CTOPOHbI OOQHOIo TpeyrosibHUKa " yron mexany HMMum cooTBeTCTBEHHO paBHbI OBYM
CTOpPOHaM Apyroro TpeyrosibHUKa un yriny mMmexay HUMU, TO TaKne TpeyrosibHUKu

paBHbI (puc. 2).

= AABC v A4 BC, @CP
AABC = A4 B.C,

AB=AB,AC=AC, /BAC= /BAC,

72

? Bonpocbkl Kk meme

Hokazamenscmeo. Takkak Z/BAC =/B.,A,C}> 10
TpeyronbHNK ABC MOXHO HanOXUTb Ha TPEYroNbHUK
A,B,C, Tak, 4yT0o0Obl BepwunHa A coBmecTunach
c BepwuHon A,, a nyun AB v AC Hanoxunucb
Ha nyun A,B, n A,C, cootBeTcTBeHHO. Tak kak
AB=A4,B.nAC=A,C,, 10 ctopoHa AB coBmectutcs
co ctopoHoii 4B, a ctopoHa AC co ctopoHon A,C,.
Torga Touka B coBmecTutcsa ¢ Todkon B, Todka C— ¢
Toukon C,. Ho B Takom cnyyae, ctopoHbl B,C, n BC
Takxke coBMmecTaATcs. CnegoBaTernbHO, COBMECTATCS
BCe Tpu BepLUMHbl TpeyronbHukos ABC n A,B,C.

Takum o6pasom, AABC = AA.B,C,.
Teopema doka3aHa.

3adava. Hangute otpesok BC, vucnonb3ys
cBefieHus, NpuBeaEHHbIE Ha PUCYHKe 3.

PeweHue. Paccmotpum TpeyronbHukn ADB v
CDB. Mo ycnosuw AD =DC, ZADB =/CDB, a
BD — obuwas ctopoHa.

Tak kak ABe CTOPOHbI U Yron Mexay HUMMU
TpeyronbHuka ADB COTBETCTBEHHO paBHbl ABYM
CTOpoHaMm U yrny mexay Humu TpeyronsHuka CDB,
10 no npusHaky CYC paBeHcTBa TpeyronbHMKOB:
AADB =ACDB.

CneposatensHo, CB=A4B =12.

Omeem: 12.

1. Kakue mpey20ribHUKU Ha3bl18atomcsi pasHbIMU?
. 2. C nomMouwbo Kakux 3fieMeHmoe ycmaHaenueaemcs o npusHaky CYC
paseHcmeo mpeyaosibHUKO8?
3. Copopmynupytime npusHak CYC pageHcmea mpey20/IbHUKOS.
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‘ lpakmu4eckue ynpaxHeHUs u
npusoxeHusi

1. AABC = ADEF. Onpegenute v 3anuiumMTe cooT-
BETCTBYIOLLME BEpLUNHbI, CTOPOHbI U YIMbl 3TUX
TPeyronbHUKOB.

2. TpeyronbHukn MNL v RST paBHbl. Onpegenvte v
3anuLIMTe COOTBETCTBYHOLLME BEPLLMHBI, CTOPOHbI 1
YIIbl 3TUX TPEYroNbHUKOB.

3. Kakue ctopoHbl TpeyronbHuka ABC paBHbl, ecnu
n3sectHo, yto AABC = ABAC?

4. AMNL = ALMN. Kakue yrnbl TpeyronbHuka MNL
paBHbI?

5. AABC = ADEF, #A=52°, /E=80° n £(C= 48°.
Hangute octanbHble yribl TPEeYrorbHUKOB.

6. AABC=ALMN. AB=5, MN=8 n AC= 9. Haingute
ocTarnbHble CTOPOHbI TPEYTONbHUKOB.

7. Hangnte Hen3BeCTHbIN OTPE30K X Ha PUCYHKe 4.

8. JokaxuTte, 4To Ha pucyHke 5 AD=BC, ecnu
£ZCAB = ZABD.

9. [okaxuTe, 4TO Ha pucyHke 6 L BAE = /BCD .
10. [JlokaxuTe, 4To Ha pucyHke 7 AABC=ACDA.
11. JokaxuTe, 4To Ha pucyHke 8 AABC= AABD .

12. OTpeskn AD n BC nepecekatTtcsa B Touke O
N OensaTcs 3ToW Todkow nononam (puc. 9). Oo-
kaxuTe, uto: a) AAOB = ADOC; b) BD = AC;
c) AABD = ADCA,

d) Hangute £0ODC wn «DCO, ecnn £OAB =35°,
Z0OBA=62".

13. Hangute HensBecTHbIN yron x Ha pucyHke 10.

14. MepuMeTp OOHOIO TPEYroNbHMKA paBeH NepuMeTpy
Aapyroro. MoryT nv 6bITb paBHbIMM 3TN TPEYTONbHUKN?

15. MoryT nn 6biTb paBHbIMW TPEYrONbHUKKN, €CIu
nepumeTp ogHoro Gornblue nepymMeTpa apyroro?

16. Ha ctopoHe A B TtpeyronbHuka ABC B3sita Touka D,
Ha ctopoHe A4 B, TpeyronbHuka A B, C B3saTa To4ka
D.,. D,oxa»(me 4o TPEYronbHUKK ABC wn A BC,
paBHbI ectm AADC=AAD C vwBD = BD

e,
A C
D
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m CBOWUCTBA PABHOBEAPEHHbIX TPEYTOJ/IbHUKOB

B TpeyronbHUK, ABE CTOPOHbI KOTOPOro paBHHbI,
HasblBaeTcs, Kak ObINo ckaszaHo, pasHobeOpeHHbIM
mpeyaonbHUKOM (puc.1). PaBHble CTOPOHBLI
paBHOOeApPEeHHOro TpeyronbHMKa Ha3bliBalOTCH €ro
60K08bIMU CMOPOHaMU, a TPETbsi CTOPOHA Ha3bIBaeTCs
OCHOBaHUEM.

A C

@ AKmuesu3supyrouwee ynpaxHeHue
ABC — pasHobedpeHHbiti ‘) Pytowee ynp

AB, BC — 60Kko8bie cmopoHbI
AC — ocHosaHue
B — sepwuna @I‘ eoMempuyeckoe uccredogaHue

HauyepTute Npoun3BONbHbIN paBHOOEAPEHHLIN
TpeyronbHUK. N3mepbTe ero yrbl, npunexawme K
OCHOBaHW0, 1 cpaBHUTE UX. [TOBTOPUTE OMbIT ELLE C
2-3 gpyrumn paBHOGeApPEHHBbIMU TPEYrONbHUKaMN n
CBOIO A0oragky BblpasuTe B Buae yrsepxaeHus. Mox-
HO Nn yTBepXaaTb, YTO 3TO CBOMCTBO, HAaWLEHHOE B
pesynbsraTe onbiTa, NPUCyLLLE BCEM paBHOOEAPEHHBIM
TpeyronbHUKam?

Kakne TpeyronbHUKN Ha pucyHke 2 paBHoGeapeH-
Hble? Ha3zoBuTe nx ocHoBaHMs 1 GOKOBbIE CTOPOHBI.

% Teopema. Yrnbl npu ocHoBaHUM paBHoGeAa-
PEeHHOro TpeyrofibHMKa paBHbI.

®, ., .
A/ E
M D F
¢ & } & ;
x AABC,AB=AC /B=sC
H K N
Hokazamenbcmeo. Myctb AL — 6uccektpuca
d)%}{ TpeyronbHuka ABC, npoBeaéHHasa 13 BepLUnHbl A
S

(puc. 3).

Paccmotpum tpeyronbHukn ABL n ACL. Y Hux
cTopoHa AL —o6uas. C apyroi CTOPOHBI, MO YCIOBUIO
Teopembl, AB = AC (AABC — paBHOGEOPEHHbIN).

HakoHeu, £1 = /2, Tak kak AL — 6uccektpuca. NTak,
[ABE CTOPOHbI U Yron Mexay HUMK TpeyrorbHuka
ABL paBHbl ABYM CTOpPOHaM W Yrny Mexay HUMM
TpeyronbHuka ACL. CnepoBaTenbHoO, MO NPU3HaKy
CYC paBeHctBa TpeyronbHukos, AABL=AACL.

Torna, AN COOTBETCTBYIOLMUX YIMOB AaHHOMO
TpeyronbHuka Z/B = ZC.

®

Teopema Ooka3aHa.
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®I' eomMempuy4eckoe uccsiedoeaHue

HadepTtute paBHOGeapeHHbIN TpeyronbHuK. [poBeguTe GuccekTpucy ero yrna npu
BeplmHe. CpaBHMTE OfMHbI OTPE3KOB, HA KOTOPblE TOYKa NepecedeHns GucceKkTpuchi
C OCHOBaHueM pasbuna ocHoBaHue. Kakon BbIBO4 MOXHO caenaTb? 3artem uamepbre
yrnbl, KOTOpble BuccekTpmuca obpasdyeT ¢ ocHoBaHMeM. Kakon BbIBOA M3 3TOro crieqyeT?
CdopmynumpynTe BbiBOAbI B BUAe npeanonioxeHnsa. MoxHo nu yTBep)KaaTtb, YTO 3TUMKU
cBorcTBamu obrnagaet ndon paBHObeaPEHHbIN TPEYroNbHUK?

% Teopema. BuccekTpuca, npoBeaéHHasi K OCHOBaHUIO paBHOGeApeHHOro
TpeyronbHuUKa, SIBNAETCA TakKe ero MeAnaHom U BbICOTOM.

‘?AABC, AB = AC, AL — 6uccekTpuca lﬁ @ — MeanaHa U BbicoTa

Hokazamenbcmeo. 1. Ecnn AL — GuccekTpuca
TpeyronbHuka ABC (puc. 4), To, N0 AOKa3aHHOW Bbille
Teopeme, AABL =AACL. 3 paBeHCTBa TpeyronbHUKOB
cnenyet, uto BL = LCwn £3=/4.

3HauuT, Touka L — cepeaunHa ctopoHbl BC, a AL -
meavana TpeyronobHuka ABC.

2. Tak kak £3 = Z4 1 3T1 yrnbl — CMEXHbIE, TO OH
ABMAOTCA NPSAMbIMU YrIaMu.

Takum obpasom, oTpe3ok AL ByaeT Takke 1 BbICOTOM
TpeyronbHuka ABC. Teopema doka3saHa.

Bbieod. BuccekTpuca yrna npu BepLiuHe
paBHOGEAPEHHOro TpeyrofibHUKa sIBMAETCA TaKke
ero megMaHou 1 BbICOTOMN.

3adaya. K 6okoBbIM cTopoHam paBHoGeapeHHoro TpeyronbHuka ABC nposeaeHsl
meguaHbl AD v CF. Jokaxute, 410 AADC=ACFA n AADB=ACFB.

@AABC, AB = BC,

AD v CF — meanansl (puc.5) : AADC = ACFA, AADB = ACFB

Hokazamenbcmeo. Tak kak AB = BC, T0 oTpesku, B
Ha KOTOpble 3TV CTOPOHbI pa3bueatoTcs meanaHammn AD @
n CF, paBubl: AFF = FB =BD = CD. (1)
a) B TpeyronbHukax ADC n CFA:
1. ZACD= /FAC,takkak AABC— paBHOGEOPEHHbI; F D
2. AC — ob6Las cTopoHa;
3. AF = CD - cornacHo paBeHcTBy (1).
CnepoBaTtenbHo, no npmnaHaky CYC paBeHcTBa A C
TpeyronbHukoB: AADC = ACFA.
b) OokaxuTe camocTtositensHo, yto AADB = ACFB.

? Bonpocbl k meme

1. [Jatime onpederieHue pagHObedpeHHO20 mpeyaoribHUKa U cghopMyrupytime e20 c80LICMeoO.
2. bydem nu buccekmpucol meduaHa, OrnyuweHHas Ha OCHogaHuUe pasHObedpeHHO20 mpe-
yeoribHuUKa?
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? lpakmuyeckue ynpaxHeHus u npu-
JIOXKeHusi

1. Hangute a Ha pucyHke 6, ecnn P = 50 cm.
2. Haiigute a v b vapucyHke 7,ecrm P, =36 P, =28 .

3. [lokaxunTte, 4To B paBHOBEAPEHHOM TPEYTrONbHUKE PaBHbI
MeOunaHbl, NpoBeAEHHbIE K BOKOBBIM CTOPOHAM.

4. Ha pucyHke 8: AB=AC, BE=FC. JokaxuTe, 4TO:
a) AABE=AACF; b) AE=AF; c) AABF=AACE.

5. Ha pucyHke 9: AB=AC, BE=CF. [JokaxuTte, 4ToO:
a) AAED=AAFD; b) ABED=ACFD.

6. [lokaxxnte, 4TO B paBHOCTOPOHHEM TPEYroSfibHUKE BCE
yrribl paBHblI.

7*. [lokaxnTte, 4YTo ecnu B ABYX paBHOGEeApPEHHbIX Tpe-
YrofnibHMKax paBHbl OCHOBaHUS U BbICOTbI, OMYLLEHHbIe
Ha OCHOBaHWS, TO 3TU TPEYroNbHUKM PaBHbI.

8. B paBHOOeapeHHOM TpeyronbH1UKe OCHOBaHWeE GornbLue
BGOKOBOM CTOPOHbI Ha 3 ¢11, HO MeHbLLE CyMMbl HOKOBbIX
CTOPOH Ha 5 cm. Hangute CTOPOHbI TPeYronbHMUKa.

9*. [lokaxunte, YTO ecnu CoeanHUTb CepeanHbl CTOPOH
paBHOOeApPEHHOro TpeyrofibHMKa, TO MOMYYUTCS
paBHOGepEHHbIN TPEYronbHUK.

10*. ByayT nv paBHbI TPEYroNbHUKW, €CNU BE CTOPOHbI U
OJVIH Yror B O4HOM TPeYroribHUKE paBHbl BYM CTOPOHaM
1 O4HOMY yrry B APYroM TpeyrosnbHuke?

11*. HauepTuTe OBa Taknx HepaBHbIX TPeyrofbHUKa, Ans
KOTOpPbIX [Be CTOPOHbI N Yrosi B O4HOM TpeyroribHuKe
Oblnn Obl paBHbI ABYM CTOpOHaM W yrry B OpYrom
TpeyronbHuKe.

12. Ha pucyHke 10: AO=0C n BO=0D. [okaxute, 41O
AB=CD n BC=AD.

13*. [Jokaxute, 4to Ha pucyHke 11: a) AAOD=ACOD,
AABD=ACBD:; b) AABD = AABC.
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m BTOPOW NPU3HAK PABEHCTBA TPEYFTO/JIbHUKOB

PaccmoTpum npuaHak paBeHCTBa TPEYroribHUKOB N0 CTOPOHE U ABYM Npurexatimm K
Hen yrnam. B ganbHenwem aT1oT npusHak byaem HasbiBaTb «Npu3Hak YCY».

% Teopewma. (MpusHak YCY paBeHcTBa TpeyronbHuUkoB). Ecnu ctopoHa u aBa
npunexawmx K Her yrra ogHoro TpeyrosicHuKa paBHbl CTOPOHE 1 AABYM Npusiexalimum
K HEW yrnam Apyroro TpeyrosibHuUKa, TO 3TU TPeYronibHUKU paBHbI.

(?AABC nAA,B,C, (puc 1),

AB:AIBI’ZA=ZA1,LB=ZB1 ﬂ AABc=AA1B1C1

Jokazamenbcmeo. Hanoxum TpeyronbHUK
ABCwHaTtpeyronbhuk A, B, C, Tak, 4ToObl COBMECTUINICH
BepwuHbl A n A,, ctopoHbl AB n A,B,, n BepwnHbl C
n C, nexanu no ofgHy CTOPOHY oT npsiMmoit 4,B,.

Torga ctopoHa AC nongét no nyvy 4,C,, Tak kak
ZA = ZA,, ctopoHa BC nowngét no nyuyy B,C,, Tak
kKak ZB = /B,.

MoaTtomy Touka C, Gyayum o6LLUel TOYKo nyyen
AC v BC, 6ynet Takxke v obuwei Toukon nyyen A,C,
nB,C,.

B Takom cnyyae Touka C COBMECTUTCS C TOYKOM
C, — o6wen Toukon nyyen 4,C, v B,C,.

B pesynbrate coBmecTsATcs cTopoHbl ACu A,C),
BCwnB,C..

CnepoeatenbHo, TpeyronbHukn ABC n A\B,C,
COBMafyT, YTO N O3HAYaEeT MX PAaBEHCTRO.

Teopema doka3aHa.
3aodaya. Vicnonb3ys AaHHbIe PUCYHKa 2, AOKaXKUTE,
yto AAOB=ADOC.

Hokazamenbcmeo. Yrnbl ZAOB v #DOC
paBHbl KaK BepTUKalibHbIE.

Takum obpasom, BO=0C, ZABO=2DCO n
ZAOB=2DOC.

CnepoBaTenbHO, CTOPOHA U ABa npunexawmnx
K Hei yrna TpeyronbHuka AOB coOTBETCTBEHHO
paBHbl CTOPOHE U ABYM NpUnexaliMm K Hew yrnam
TpeyronbHuka DOC.

Torga TpeyronbHukn AOB n DOC 6yayT paBHbI
no npuaHaky YCY paBeHCTBa TpPeyrosibHUKOB.
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2 Bonpocbkl Kk meme

1. CpasHeHUEeM KaKux 3/ieMeHmos ycmaHasnueaemcsi
paseHcmeo mpey20/1bHUKO8 110 rpu3Haky YCY?

2. Cebopmynupyume npusHak YCY paseHcmea mpe-
y20/1IbHUKOS.

3. MNouemy npusHak YCY paseHcmea mpey20sibHUKO8
mak Ha3sbliearom?

lMMpakmu4yeckue ynpaxHeHuUs u
MPUsIoXeHusi

1. Jokaxute, 4to AABD=AACD Ha pucyHke 3.
2. HanguTe Hen3BeCTHbIN OTPE30K X Ha PUCYHKe 4.

3. Kakne TpeyronbHUKN Ha pUCYHKE 5 paBHbl Apyr
apyry? Mouemy?

4. JokaxuTe, 4To Ha pucyHke 6 AABC=AADC, ecnn

otpesok AC nexut Ha GuccekTpucax yrnos BAD
n BCD.

5. B tpeyronbHukax ABC nw A B,C: AB=A4,B,
BC=B,C, v ZB=/B,. Ha ctopoHax AB n
A B, cooTBeTCTBEHHO BbIOPaHbl To4kM D u D,
Tak, uto LACD=2A,C,D,. [okaxute, 410
ABCD=AB.CD.,.

6. OTtpeskn AB n CD nepecekatotca B Touke O.
HokaxuTe, yto TpeyronbHukn ACO v DBO paBHbl,

ecnn BO=CO v £ZACO=2DBO.

7. HokaxuTte, 4yto ecnu B TpeyronbHuke ABC
Ha pucyHke 7 AB = AC v BE v CD - ero
6uccekTpucsl, To BE = CD.

8. Ookaxute, yt0 AOAC=AODB (puc. 8).

9. TpeyronbHukn ABC n ADC paBHbl. Toukn B n
D nexat no pasHble cTopoHbl oT npsmont AC.
[okaxute, 4yto TpeyronbHukn ABD w BCD
paBHOGeapEHHbIE.

10*. Ha ocHOBe JaHHbIX pUCyHKa 9 HanguTe OTpesku
ACw BD.
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TPETUMA NPU3HAK PABEHCTBA TPEYTO/ZIbHUKOB

[Mo3HakoMuMcs Ternepb C MPU3HAKOM paBEeHCTBA TPEYroribHUKOB MO TPEM CTOPOHAM.
B nanbHenwem mbl 6yaem HasbiBaTb ero «rnpusHak CCCx».

% Teopema. (MpusHak CCC paBeHCTBa TpeyronbHUKOB). ECnu Tpu CTOPOHbI
OOHOro TpeyrofibHUKa COOTBETCTBEHHO paBHbl TPEM CTOpPOHaAM ApPYroro
TpeyrosnibHUKa, To 3T TPeyrofibHUKN paBHbI.

(" navo: AABC n A4,B,C;; =
AB = 4,B,, AC=A,C,, BC = B,C,. AABC =AA4,B,C,

JHoka3zamenbcmeo. MNMycte AB —Hanbonblias ctopoHa TpeyronbHuka A BC. Hanoxmm
TpeyronbHuk ABC Ha TpeyronbHuk A,B,C, Tak, 4Tobbl cTopoHa AB coBMecTunachk co
ctopoHoit 4,8, v BeplmHbl C n C, nexani no pasHble CTOPOHbI OT npsamoii 4,8 (puc. 1).

Toraa, Tak kak no ycnosuto AC = A,C, n BC = B,C,, Tpeyronbhukn A,C,C n B,C,C
ByayT paBHOGegpPEHHBIMUA.
Mo cBoiicTBaM paBHOGEAPEHHbIX TPEeYronbHUKOB, ByayT BbIMOMHATLCA PaBEeHCTBA:

Z1=2/3n 22 = /4. Nostomy LACB = LA,CB, = ZA4,C,B,.

Wtak, B TpeyronbHukax ABC n A,.B,C,: AC = A,C,, BC=B,Cin LACB = ZA,C\B.,.
Otkyaa no npusHaky CYC paBeHcTBa TpeyronbHukoB AABC = AA\B,C,.

Teopema doka3aHa.

Bbie00. Ecnu e ds8yx mpey20sibHUKax coomeemcmeyrou,ue CMopOoHbl PaéHbl,
mo paeHbl U ux coomeemcmeyroujue yarbl.

3adaya. Vicnonb3ya OaHHble Ha PUCYHKe 2,
pokaxute, uto: a) AAFD = ACEB; @ B
b) AAEB=ACFD.

Hokazamesibcmeo. No gaHHbIM pUCyHKa 2,
umeem: AE = FC, BE=FD w AD=BC.

1) Takkak AFF = AE + EF, 10

EC = FEF+ FC = EF + AE = AF.

Torna B AAFD n ACEB cooTBeTcTBYIOLLME

A
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- CTOPOHbI paBHbI 1, No npuaHaky CCC paBeHCTBa TPeyrornbHUKOB, AAFD=ACERB.
““2YlM3 paseHctea AAFD=ACEB cnepyer, uto Z/BEF=/EFD. Toraa, Tak KaK yrmbi

BEFw AEB"EFD v CFD cmexHble, To ZAEB=/CFD.
Wtak, B TpeyronbHukax AEBw CFD: 1. AE=FC; 2. BE=FD; 3. ZAEB=ZCFD.

Torna AAEB = ACFD no npusHaky CYC paBeHCTBa TPeYrofbHUKOB.

CBOMCTBO cepeaANHHOro nepneHAuKynsapa

Hayynmcsa npumeHsaTb Npu3HaKku paBeHCTBa
TPeYronbHUKOB MpU JoKa3aTenbCTBE TEOPEM.
MycTb aaH otpesok AB. Yepes Touky O — cepeanHy

: a
3TOro OTpe3ka NPoBeAEM NPSIMYIO a, NePreHANKYNSIPHYO

kK oTpesky AB (puc. 3). 3Ta npaAmMas HasbiBaeTcs
cepeOUHHbIM reprneHOUKYspoM K oTpe3ky AB.

% Teopema. Kaxpgas Touyka cepeAMHHOro nepneHauKynsapa K oTpesky

paBHoyAarieHa OT KOHLUOB 3TOro oTpe3kKa.
> 4c=BC

mB — ompe3sok, C — nobasi moyka cepeduHHO20
neprneHOuUKynspa k ompesky AB (puc. 4)

Hokazamenbcmeo. B TpeyronbHukax A CO n

@ ¢ BCO (puc. 4):
1) O C - obLias cTopoHa;
2) AO=BO — no ycnosuio;
3) LZAOC=/ZBOC=90° — no ycnosuo.
3HauuT, no npusHaky CYC paBeHCcTBa TPeyrofibHUKOB

4 O B
a AAOC =ABOC.
B yactHoctn, AC=BC.

3adaya. CepeamHHblii nepneHankynsap k ctopoHe BC TpeyronbHuka ABC nepecekaeT
ctopoHy AC B Touke E. Haigute otpeskn AE n CE, ecnu BE =6 cm, AC = 8,4 cm.
PeweHue. Myctb AC — cepeauHHbIN nepnex-

avkynsap k ctopoHe BC tpeyronbHuka ABC (puc. 5).

Mo CBONCTBY cepeauHHOro neprneHaukynapa:

OF
E CE = BE =6 cm.
Tak kak AE+EC=AC,
T0 AE=AC-EC=8,4—-6=2,4 (cm).
Omeem: AE =2,4 cm, CE =6 cm.
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? Bonpocbkl Kk meme

1. Ha pucyHke 6 Haudume coopyxxeHus 8 ¢hopme
mpeyeorsnbHuka. loyemy oHU umerom ¢hopmy
mpeye2orbHuUKa?

2. Kakue anemeHmMbI mpey20oribHUKO8 cpagHu8arom-
cs 8 npusHake CCC paseHcmea mpey20ribHUKO8?

2. Cepopmynupyume npusHak CCC paseHcmea
mpeye2oribHUKO8.

3. Umo makoe cepeOuHHbIlU NeprneHOUKYnsip K om-
pesky?

4. Cepopmynupytime ceolicmgo cepedUHHO20 rnep-
neHOUKyrspa.

5. Hauepmume mpeyaonbHUK U rnpogedume cepe-
OUHHbI€E reprieHOUKYsapbl K Kaxxool e2o cmopo-
He. Ymo ebi 3amemuriu? CpagHume ceol Yepméx
C YepmexxomM 0OHOKIIaccHUKa u cgpopmyrnupyume
3ameyeHHoe ¢8olicmeo.

6. B kakom mpeyeosibHUKe cepeOUHHbIU

rnepreHOUKynsp,npo8eOEHHbILU K CMOPOHE mpe-
yeaoribHUKa, cosrnadém c e2o ebicomou?

2 lMpakmuyeckue ynpaxHeHusi

1. Tlo gaHHbBIM Ha puUCyHKe 7 [OKaxXuTte, 4To
AABC=ACDA.

2. Mo paHHbIM Ha puUcyHKke 8 OoOKaxuTte, 4To:
a) AABC=AABD; b) ABOC=ABOD.

3. o gaHHBIM Ha puUCyHKe 8 gokKaxute, 4TO:
a) AAOC=AAOD; b) AB1CD.

4. Nokaxute, yto AACD=ABCD, ecnu AB — ocHo-
BaHue TpeyronbHukoB ABC v ABD.

5. Hangute Ha pucyHke 9 Bce napbl paBHbIX TPEYronb-
HMKOB ¢ BeplumMHamu B Toukax 4, B, C, Kn N, ecnu
BA=AK, AC=AN, /BAC=2NAK.

6. Mokaxute, yto AABC=AA,B,C,, ecnu AB=A,B,
n BC=B,C, n nepuMeTpbl TPEYrofbHNKOB PaBHbI.

7 Otpeskn AB n CD Toukol nepeceyeHns aenarcsa
nononam. Jokaxute, yto AACD=ABDC.

8. OnpepnenuTe, CKOMbLKO Nap paBHbIX TPEYroNbHUKOB
nmeetca Ha pucyHke 10.
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9*. TlokaxuTte, 4TO Ha pucyHke 11 BbINONHAETCSH
paBeHcTBO: AABD=ADCA, ecnu a) £1=/2,
AC=BD;b) £1=22, BO=0C, AB=CD.

10. K ctopoHe BC TpeyronbHuka ABC npoBenéH
CepeanHHbIN NepneHauKkynsap, KOTopbIv nepecekaeT
ctopoHy AC B Touke D. Yemy paBHa anvHa AC,
ecnn: BD =72 cm, AD = 3,2 cm?

11. PaBHOGeapeHHble TpeyronbHukn ABC v ABD nwvetot
o6Lee ocHoBaHve AB. [JokaxuTe, yto npamaa CD—
cepeavHHbIN nepneHaukynsap cTopoHbl AB.

12*. CepeaunHHbI nepneHavkynsap k 6okoBon ctopoHe AB
paBHoGeapeHHoro TpeyronbHuka ABC nepecekaet
ctopoHy BC B Touke D. Hantun ocHoBaHue AC, ecnu
nepumetp AABC paBeH 24 cm n AB = 16 cm.

13*. [lokaxuTe, YTO cepefuHHble NeprneHauKynspbl,
NnpoBefEHHbIE K CTOPOHaM TPeyronbHuKa, nepece-
KaloTCAa B OOHOW TOMKeE.

14. Ha 6uccektpuce BF, npoBeqéHHOM K OCHOBaHMIO
paBHoGenpeHHoro AABC, B3sita Touka E (puc. 12).
NokaxuTe, uto AABE = ACBE: a) no npusHaky
CCC; 6) He ncnonbaysa ero.

15. N3BecTHO, 4YTOo y TpeyronbHukos ABC n A,C\B;:
AB = AB,, BC=B,C,, CA=CA,, £A4=30°,
ZB=60° nu £ C,=90°. Hangute ocrtanbHble yrmbl
TPEYronbHNKOB.

16. PaBHoGeapeHHble TpeyronbHukn ABC n DEF
paBHbl. B TpeyronbHuke ABC: AC=BC wn AB = 2
cm. Hangute nepumMeTp Kaxaoro TpeyrorbHuKa,
ecnm DE=4 cm.

17. OnpepennTte, CKONbKO Nap paBHbIX TPEYrofibHNKOB
nmeetca Ha pucyHke 13. MNoyemy?

(13) (a)

[Nl
Ln}

" A
B -4

(f)
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NMPAKTUYECKUE YMPAKHEHUA U NMPUNOXKEHUA.

NMPOBEPbTE CBOU 3HAHUA

U3mepeHue WwnpuHbl osepa

MycTb Toukn A n B HaxogaTca Ha
camowm bepery o3epa (puc. 1). AcHo,
4yTO OTpe3ok AB Henb3s U3MepuUTb
HenocpencTBeHHO. Kakne gencremd
Hago NpeanpuHATL Ha cywe Ans
TOro, YToObl HaNTK paccTtosiHne AB?

PeweHue. BbuibepeMm Ha Gepery
Touky O TaK, 4tobbl oTpeskn OA n OB
Mo cylle Benu k Toukam A n B. Mpo-
nomkus ctopoHbl AO n BO 3a Touky
O, noctpoum otpeskn OC =40 wn
OD = BO. CoeanHum Todkm C u D.
Torga cornacHo npusHaky CYC nwue-
em AAOB = ACOD. B yactHocTH,
AB = DC.

Takum obpasom, M3mMepumB NOCTPO-
eHHbIn oTpe3ok DC, Hanaém OnuHy
oTpeska AB, a 3Ha4uT, U UCKOMOE
paccTosiHMe. [lokaXuTe camoCTOATENBHO Cryyai, N3obpaXkeHHbI Ha pUCYHKe 2.

Ob6o0cHOBaHMe «KECTKOCTU» TpeyronbHUKa

CoegovHum OBe penku Tak, Kak nokasaHo Ha pucyHke 3a, Hanpumep, C NOMOLLbIO
reosguka. lonyydyeHHas gurypa He ByaeT )KECTKOWN, TaK Kak, ABUrasi cCBOBOAHbIE KOHUbl
peek, Mbl CMOXEM U3MEHSATb YIibl MeXQy HUMMW.

Ho ecnu Tenepb K cBOBOAHBLIM KOHUAM peek Nnpubutb TPETbIO penky Tak, Kak no-
Ka3aHo Ha pucyHke 3b, TO NONyYeHHbIN TPeyrofibHUK ByaeT KECTKMM, MOTOMY YTO HaM
He yoacTcsa CABUHYTb UM Pa3aBUHYTb PEVKU, MEHSS YINbl MeXAy HUMWN.

1. [JoKaXnTe «KECTKOCTbY» PUrypbl C

nomoLubto npmsHaka CCC paBen- @ a) b)
CTBa TpeyrosibHuKa.
2. [NpOKOMMEHTUPYNTE B COOT-
BETCTBUN C pucyHkamun 3c n 3d
NpMMepbl UCNONb30BaHNSA KECT-
c) d)

KOCTW TpeyronbHuKka. 3a CYéT
4yero 4veTblpéxyronbHuk 3d cran

XKECTKUM? .
3. CBOMCTBO «XECTKOCTU» Tpey- l‘({ﬁ_

ronbHUKa LUMPOKO MPUMEHSIETCA
B cTpoutenbcTBe. OObACHUTE,
No4YeMy B COOPYXEHUAX N KOH- =
CTPYKUMSIX, N306paXKEHHbIX HAa PUCYHKe 6 Ha cTpaHuue 89, NCnonb30BaHbl yCTpOVICTBa
TpeyronsHon PopMbl. ,
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~"+4.13.2. NpoBepbTe CBOM 3HAHMS

'IL.

1. 3anonHUTE NPONYCKU B COOTBETCTBUM CO CMbIC/IOM NPeAJIOXEHUN.

1. Ecnun y TpeyronbHuKa paBHbl ABE CTOPOHbI, TO OH BygeT ... .

2. B paBHOGeApeHHOM TpeyronbHUKe ... byaeTt Takke MegmaHon 1 BbICOTOM.

3. durypa, obpaszoBaHHas 3aMKHYTOW fToMaHoN 6e3 camonepecevyeHnin, Ha3bIBaeTcs ... .
4. Y TpeyronbHWKa, BCe CTOPOHbI KOTOPOTrO PaBHbI, BCe ... ByayT paBHbIMMU.

5.Y ... paBHbl BCe MeanaHbl, BUCCEKTPUCHI N BbICOTbI.

6. Y ... yrnbl, npunexawime K OCHOBaHUIO, PaBHbI.

7. PaBHOCTOPOHHUI TPEYronbHUK ByaeT Takke U ... TPeYrofibHUKOM.

2. Ecnuv B npuBeAEHHbBIX HUXKE NpeasioXKeHUAX MMeKTCA OWN6KKU, Hangurte
M UCnpaBsbTe MUX.

1. Yrnbl paBHOGEAPEHHOIO TPEYronbHUKa paBHbl Mexay coboM.
2. Ecnu yrmbl ABYX TPeyronbHNKOB COOTBETCTBEHHO PaBHbI, TO 3TU TPEYTONbHUKN PaBHbI.
3. B paBHOGEOPEHHOM TpEYronbHMKe ero MeavaHa oyaeT Takke GUCCEeKTPUCON U BbICOTOM.

4. bucceKkTpucom TpeyrorbHKa Ha3blBaeTCs fnyy, UICXOAALLNIN U3 ero BePLUUHbI U AenSLmii
yromn noronam.

5. MeguaHa — 310 npamad, gendilasa nonosiamM CTOpPOHY TpeyroribHUKa.

6. Ecnu y oByx TpeyrorbHUKOB CTOpPOHA M ABa Yyrna COOTBETCTBEHHO pPaBHbl, TO 3TU
TPEYroflbHNKN paBHbI.

7. Ecnu nBe CTOPOHbI 1 Yron OQHOTO TPeYrofbHMKa COOTBETCTBEHHO PaBHbI [BYM CTOPOHAM
W Yrny BTOPOro TpeyrofibHUKa, TO 3TU TPeYrofbHUKM PaBHbI.

8. TpeyronbHUKM C paBHbIMX NEPUMETPAMU PABHbI.

9. BbicoTa TpeyronbHUKa ABMSETCS NeprneHauKynsipom, NpoBeaéHHbIM U3 cepeauHbl
CTOPOHbI TPEYronbHMKa.

10. Ecnu Tpn CTOPOHLI OOHOrO TPeyrosibHUKa COOTBETCTBEHHO paBHbl TPEM CTOPOHaM
APYroro TpeyrosibHuKa, To 3TN TPEeyrofibHUKN paBHbI.

3. 3anuwunTe Ha3BaHMe reomeTpuueckoi Gpurypbl, umerowein gaHHoe
CBOIACTBO, B COOTBETCTBYIOLLYIO CTPOKY CNpaBa.

1 | Bce MeamnaHbl paBHbl.

OTpesoK, coequHAILWNA BEPLUMHY TPeyrofibHMKa C CepeanHomn
npoTuBosiexallen CTOPOHbI.

MepneHanKynsp, onyLeHHbIN U3 BEPLUNHbI TPEYrofbHUKA Ha
NPOTMBOEXKALLYHO CTOPOHY.

4 | CymMMa OJIMH CTOPOH TpeyrosfibHMKa.

5 | 3amkHyTasa nomaHasn 6e3 camonepeceyeHun.
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4. ConocraBbTte reometTpunyecKomy noHATUIO, AaHHOMY B NepBoOM cTonb6-
e, COOTBETCTBYlOLLEE CBOMCTBO U/IN TOJIKOBAaHUE U3 BTOPOro ctonbua.
FeomeTpuyeckmne NoHATUA CBOMCTBO UNM TONKOBaHWe
1. NNomaHas (A) oguH yron npsiMon.
2. MHoroyronbHuK (B) oTpesok, cCoeanHSAIOLLNN BEPLUNHBI TPEYToSb-
3. MepumeTp TpeyronbHUKa HWKa C cepeanHon NPOTUBOMOSTOXKHOM CTOPOHDI.
4. OCTPOYronbHbI TPEeYronbHUK (C) oBe CTOPOHbI paBHbI.
5. PaBHOGepeHHbIV TPEYronbHUK (D) samkHyTasa nomaHas 6e3 camonepeceyeHun.
6. MpsaAMOoyronbHbIA TPEYronbHUK (E) nocnepnosatenbHocTb oTpe3koB A4, A,As
7. MegunaHa TpeyronbHuka > A,, A, Taknx, YTO HMKaKMe ABa nocrneaosa-
8. buccekTtpuca TpeyronbHuKa TeNbHbIX OTPEe3Ka He nexar Ha O4HOM NPSAMOWN.
9. BeicoTa TpeyronbHuka (F) cymma Tpéx ero CTOpoH.
10. CepeauHHbIi NepneHanKYnsp K| (G) Bce yrmbl OCTpbIe
OTpe3Ky (H) yacTtb buccekTpuchl yrna, nexawlias BO BHy-
TpeHHeN obnacTu TpeyronbHMKa.
(I) nepneHankynap, onyLweHHbI U3 BEPLUMHbI
yrna TpeyronbHuKa Ha npsmyto, cogepkallyto
€ro CTOPOHY, NPOTUBOSIEXALLYIO 3TOMY YITy.
(J) nepnengukynsap, NpoBeAEHHbIN K cepeauHe
oTpeska.
5. TecTbl.

1. nvHbl OABYX CTOPOH paBHOGeapeHHOro TpeyronbHuka pasBHbl 8 n 3. Hangute ero
TPETbIO CTOPOHY.

A)5 B)8 C)11 D)9

2. lMepumeTp paBHOGeapeHHOro TpeyronbHuka 36 ¢m, n ogHa U3 ero CTOpoOH MeHbLLEe
apyron Ha 3 cm. Hangute ero 60KOBYO CTOPOHY.
A)11 B)12 C)14 D)18

3. lNepumeTtp paBHOBeapEHHOTO TPeyronbHUKa paBeH 48, a 6okoBas ctopoHa 18. Hangute
€ro OCHoBaHue.
A)18 B)12 C)16 D)14

4. lMNMepumeTp paBHOOeOpPEHHOrO TpeyrofibHMKa paBeH 48.

Hangnte ero octanbHble CTOPOHbI, €CNK OHa U3 CTOPOH @ ¢
paBHa 12. A

A)12;12 B)16;16 C)18;24 D) 18;18

5. MNepumeTp paBHOGeapeHHOro TpeyronbHuka 36, ogHa 13
€ro CTopoH paBHa 16. Hangute octanbHble CTOPOHbI.
A) 16 n 4 B) 10 n 10 C)10mn 10 nm 16 n 4
D) Takown TpeyronbHWK He CyLLleCTBYeET.

6. Hangute anuHy otpeska AC (puc. 4).
A)6 B)8 C)12 D)10,5
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7. CKONbKO MegunaH y TpeyronbHuka?
A)ogHa B)ase C)Ttpu D) wectb

8. Kakown churypon sisnsetca buccektpmca TpeyronbHuka?
A) otpesok B)nyy C)npsamas D) Touka

9. Kakon n3 anemeHTOB TpeyrofibHMKa MOXET fiexaTb BO
BHELWHeWn obnacTtun TpeyronbHuKa?

A) meanaHa B) BbicoTa
C) 6buccektpuca D) anaroHanb

10. Kak MOXXHO Ha3BaTb yTBepXxaeHue: « TpeyronbHuk byaet
paBHOGeapeHHbIM, eCrv paBHbI ABa ero yrna»?

A) onpegerneHune B) ceoncTteo
C) npusHak D) akcnoma
11. PaBHbl nin TpeyronbHukn ABC n FED Ha pucyHke 5?
A) pna B) HeT
12. Kakue TpeyronbHuUKM Ha pUcyHKe 6 paBHbI?
A)AKLM = ALMH B)AKLH =AMLH
C)AKLM = AKLH D) Hukakune

13. Ha ocHOBaHuM kakoro npusHaka paBHbl TpeyronbHukmu ABD
n CDB Ha puvcyHke 77?

A) Ha ocHoBaHuu npu3Haka paseHcTBa CYC;
B) Ha ocHoBaHuM npusHaka paseHcTBa YCY,
C) Ha ocHoBaHuM npusHaka paseHcTBa CCC;
D) aTK TpeyronbHUKN He paBHbI.
14. Mo pucyHky 8 onpegenute BUA TpeyrosibHUKa.
A) paBHOCTOPOHHUM B) paBHOGeapeHHbIN
C) TynoyronbHbIi D) HeBO3MOXHO onpegenuTb

15. Hangnte HeBepHOe paBEeHCTBO, ONMPAasiCb Ha AaHHble
pucyHka 9.

A) LGEF = ZHFE B) LEGF = ZFHE
C) LEHF = LFEG D) LEFH = ZGEF

16. Hangute AonvHy BbICOTbI TPEYrofibHUKa C NepumeTpoMm,
paBHbIM 12 c¢m, ecnu oHa pas3buBaeT ero Ha gBa
TpeyronbHWKa c nepumeTpamun 7 cm n 9 cm.

A)2cm B)3cm C)lcm D)4cm.
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6. 3agaum
1. [lo gaHHbLIM Ha puUCyHKax onpeaenuTte BUA TpeyrosibHUKa.

4
60° 559

2. Kakue n3 nap TpeyronbHUKOB, NPMBEAEHHbIX HUXKE, paBHbI Mexay cobon? o kakomy

npu3HaKky?
/O\ 2)/\\

Ll 1

ANV EN

Nokaxute, yto AACD=AABF Ha pucyHke 10.
Nokaxute, yto AD=BC, ecnn Z/CAB=/ABD (pnc 11).
Nokaxute, yto AABD=ABCD Ha pucyHke 12.
HokaxuTe, yTo AABC=AADC Ha pucyHke 13.

Byayt nu pasHbl AABC n APQR, ecnn AB=PQ, | 4
AC=PRwvw BC=QR?
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A 8. OnpenenuTe Bce Mapbl paBHbIX TPEYrornbHWKOB Ha
pucyHke 14, ecnu BD=DC, AE=AF. O6ocHyiTe cBoii
OTBET.

9. [lokaxuTte, yto AABC=AEFD Ha pucyHke 15.
10. JokaxuTte, yto AD=CE Ha pucyHke 16.

11. Hangnte Hem3BeCcTHOE X NO AaHHbIM Ha PUCYHKe 17.

B D C 12. Otpeskn AE v BD nepecekatotcs B Touke C. Haiigute
ZCED, ecrmi DC=DE, AB=BCwn £BAC =48°.

13. Bo BHyTpeHHel obnactu TpeyronbHuka ABC B3daTta
Ttouka D. Hangute ZADC, ecin AC=AB, CD=BD w /BDA =120°.

14. [okaxwuTe, 4TO ecnu ogHa M3 BUCCEKTPUC TPeyrofibHUKa SBNSETCS Takke U ero
BbICOTOW, TO TOT TPEYrofibHUK paBHOGE4PEHHbIN.

15. [lokaxkuTte, 4TO ecnv ofHa 13 BbICOT TPEYrofibHUKa SABNSETCS TakKe U ero BuccekTpucon,
TO 3TOT TPEYroNbHUK paBHOGEAPEHHDIN.

O6paseL KOHTPOsIbHOWU paboThbl 3

KOHTpOJ'IbHaFI pa60Ta COCTOUT U3 ABYX yacTten:

@ B 1) 5 TectoB, NOAO6HbIX TecTam Ha cTpaHuue 93-94;
2) Tpu 3aga4un, nogobHble NpMBeaEHHBIM HUXE (4-9 —
X-? AONonHUTENbHAs 3adaya Ang ydallmxcs, KoTopble
4 C XOTSAT MOMYYNTb OLIEHKY KOTSIUYHO®).
10 1. Hangute HensBecCTHbIN OTPE30K NO AaHHbIM Ha
pucyHke 1.
D

2. Otpeskun AB n CD nepecekatotca B Touke O.
Jokaxute, yto LZACO =2BDO ,ecnvn LCAB=/ABD
n AO=BO.
3. MNepumeTp paBHOGeOpeHHOro TpeyronbHuka paBeH 18,4 m, a ocHoBaHWe Ha 3,6 m
Kopo4ye 60KOBOWM CTOPOHbLI. Hanamnte CTOPOHbI 3TOro TPEYronbHUKa.
4*. [lokaxknte paBeHCTBO TPEYrofibHMKOB NO ABYM CTOPOHaM U MeanaHe, NpoBeaEHHOM K
OLHOM U3 HUX.
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ﬁ’g BbinonHeHMe npakTuyeckux ynpaxHeHmn Ha GeoGebra

Heobxo0umbie KOMMOHEeHMbI

Mpexae Yem HayaTb MOCTPOEHNE, BCMOMHUTE CBOMCTBA PABHOCTOPOHHENO TPEYrofb-
HuMKa.

OTkponTe HoBoe OKHO B GeoGebra.

MepeBeaunTte nHtepdenc GeoGebra B nonoxeHne Hacmpolku — Neomempus.

Heob6xo0umbie uHCMpymMeHmMbI Ha naHesnu uHcmpymeHmoe GeoGebra

OKpYXHOCTb C LIeHTPOM Yepe3 TOUKY

@ HanomuHaHume. Mpy 0gHOM HaXXaTK KHOMKW MbIIWM OTMETLTE LIEHTP
‘ OKPY>KHOCTW, NPV BTOPOM — €€ paauyc.

& MNokasbiBaTb 06LEKT
HanomuHaHue. Boibeprite 06BHEKT, KOTOPbIN HYXXHO NPOBECTU CKPbLITHO.

Yron
éf" HanomuHaHue. OTmeTbTe TpU TOYKM, ABUrasiCb NMPOTUB YaCOBOW
; CTPENKN, N NONYYNUTE HY>KHbIN Yron.

AHI'OpVITM NOCTpPOEeHUnsA paBHOCTOPOHHEro TpeyroJyibHUKa

MocTpoiiTe oTpe3ok AB.

Ha‘-lepTMTe OKPYXHOCTb C LLEHTPOM B TOYKE B.

HauyepTute okpy>KHOCTb, NPOXOASILLYH0 Yepes ToYKy A, C LieH-
Tpom B Touke B.

X OTMeTLTE TOUKY NepeceyeHmnst ABYX OKPYXHOCTEN.

. MocTpoiite MHoroyronbHUk ABC, nBurasice NPoOTMB YaCcoBOK
B CTPEnKu.

MpuBeaute o6Ge OKPYKHOCTU B HEBUAMMOE MOSIOKEHUE.
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OTmeTbTe 06a BHYTPEHHUX Yra TPeYronbHUKa, HaXkaB Ha ero
CTOPOHBbI.

HanomuHaHue. Hangute BHyTpeHHME yrmbl TpeyronbHuKa,
ABUrasi MbILLKY MO YaCOBOW CTpersike.

8 | [ CoxpaHnTb CoxpaHuTe U3MEHEHNS.

Monb3ysacb nHcTpymeHTOM lMepemewamb, NpoBepLTE MNpa-

9
Ry Mepemeware BUIIbHOCTb MOCTPOEHUA.

3ap,aHm| AnA CaMOCTOATENIbHOIO peLlleHuns
lMocmpoeHue pasHo6e0peHHO20 mpey20/bHUKa

Moctponte paBHO6e,El,peHHbll7l TPEYroJibHUK, y KOTOPOro ¢ NOMOLLbKO MbILLXA MOXXHO Me-
HATb AJIMHbl OCHOBAHWMA U BbICOTbI.

ﬂ,]’lﬂ BbIMNMOJTHEHNA 3TOIN0 3aJaHNA Bam n0Tpe6y+0Tc;| cnegywuwme MHCTPYMEHTbI:

o Ortpesok MNMocTpoeHune oTpeska.

L
. Cepeauna unu ueHTp HaxoxaeHue cepeanHbl OTpeska Unm AByX TOYEK.

[MocTpoeHne nepneHaukynspa B [aHHOW Toyke

s
‘ _ lNMepnenHaukynapHas npamas o
/‘l\ ERIEEMD) S P npsaAMou nunun oTpeska.

.A Touka MocTpoeHme TOYKM Ha NITOCKOCTM.

‘ b- MHOroyronbHMK MocTpoeHne MHOTOyronbHMKa.

OuHaMmnyHo m3ameHuTe rpaduk obbekTa, ABuras

% nepemeU.LETb ero npun nomMoLin MblLLN.
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Mocne usyuyeHna 3ToM rnasbl Bbl A0AXHbI 06s1a4aTb caegyowmmm
3HAHUAMMU U NPAKTUYECKMMM HAaBbIKaMu:

3HaHuMA:

— onpeaeneHns napannenbHbIX NPSMbIX U UX CBONCTBA;
— BUAbI YITI0B, MNONYYEHHbIX NMPY NepeceyveHnmn ABYX NPsiMbIX CEKYLLEN;
— NpW3HaK napannenbHOCTN ABYX NPSMbIX.

MpaKkTnyecKkne HaBbIKU:

— YMETb YepTUTb NapannesibHble NpsMble C MOMOLLLIO YroSfibHUKa 1 MPOCTON
TNMNHEWKN;

— YMETb NoKadaTb YITibl, NOTy4YeHHble Npu nepecevyeHnn OByX NpAMbIX CGKyLIJ,GI7I;

— YMETb NUCMNOJ1Ib30BaTb CBOWCTBa napanneribHbIX NpAMbIX U NPU3HaK
napanneribHoOCTu ABYyX NpPpAMbIX MPpU pelleHn 3agav;

— ymMeTb hopMynmnpoBaTb TeopemMy, obpaTHyt0 JaHHOW.




m NAPANINE/IbHBIE MPAMbIE

14.1. NMapannenbHOCTb NPAMbIX

@ AKkmue usupyrwuwee ynpaxHeHue

MOFyT JIN nepecekaTtbCA OBE npAamMblie, €Crii OHU nepneHguKyIrAapHbl OOHOM 1 Xe

®

O, allb

®
C

11

npsmon? OB6oCHyNTe CBOM OTBET.

[iBe npsimble Ha NMAOCKOCTM Ha3blBalOTCA raparsi-
JefibHbIMU MPSMbIMU, €CIN OHWN He nepecekatoTcs. Ha
pucyHke 1 nsobpakeHbl napannenbHble npsavble. Ecnn
npsiMble a U b napannenbHbl, TO NULWYT a||b v roBopsAT
«npsiMasi a naparnnesbHa rnpsamou by.

OTpeskn (nyuun), nexawme Ha napannenbHbIX
NPSMbIX, Ha3bIBAKOTCA r1aparsifiesibHbIMU ompe3Kkamu
(nyyamu). Ha pucyHke 2 n3obpakeHbl napannenbHble
OTpPEe3KNn.

Bbl yacTo BCTpeyaeTech B XXM3HU C napanfenbHbIMy
oTpeskamun. Hanpumep, XenesHogopoXHble penbChbl,
NPOTMBOMNONOXHbIE pé€Bpa cTona NPSAMOYrofibHOM
dOpMbI, FOPU3OHTaNbHbIE UMW BEPTUKAmNbHbIE JIMHUK
Ha fMCcTe U3 TeTpagu B KIETKY U T. A.

NTak, cornacHo onpegeneHunio, Ang Toro 4tobbl
npsiMmble 6bINU NapannenbHbl, OHW OOSMKHbI NeXaTb B
O[HOW MNJIOCKOCTU N HE AOSTKHbI MMETb OOLLEN TOYKM,
T. €. HEe AOSMKHbI NepecekaTbCs.

Teopemy, AOKa3aHHYIO Ha cTpaHuue 57, Tenepb
MOXHO CPOpMynnpoBaTh B CriedyoLlem Buae:

% Teopema. [iBe npsimble, NnepneHAUKyNspHbie
OAHOW NPAMOM, NapannenbHbl.

3adaya. MNokaxuTe, 4To Yepes Touky (), He nexallyto
Ha NPSMOW a, MOXHO MPOBECTU napansienbHy en
NpsiMy1o.

PeweHue. CornacHo Teopeme Ha cTpaHuue 57, npo-
Beaém yepes Touky O npsamyto OA, nepneHankynspHyto
npamon a (puc. 4). 3ateMm 4yepes ToYKy O NpoBedéMm
npsamyto b, nepneHavkynapHyto npamont OA4. B pesynb-
Tate, alOA w OALD, 7. e. umeem aBe npsaAmble a U b,
nepneHaukynspHele npsmon OA. Torga no teopeme,
npuBeaEHHOW Bbile, MpsAMble a U b ByayT napannenbs-
Hbl, T. €. NpaAMas b — nckomasi.
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@ leomempuyeckoe uccnedoeaHue

OTtnoxuTe otpe3ok AB Ha nyye A (puc. 5). Ha nyye A otnoxute npsimble yrnbl 4 1
B B ogHy 1 Ty e nonynnockocTb. 3aTemM OTNOXUTE Ha CTOPOHax 3TUX YrMOB paBHblE
otpeskn AD v BC n npoeegute otpesok DC. B pesynbrate Nony4ynm YeTblpEXYronbHUK,
KOTOPbI HA3bIBAIOT «YembipéxyeonbHuKkom Cakkepuy. Kakumm ceoicTBamu obnagaet aToT
YeTbIPEXYTrONbHUK? [OKaXuTe, YTO 3TOT YeTbIpEx-
YTONbHUK SIBNSETCS NPSAMOYTONbHUKOM U caenanTte
BbIBOZ, @ D C

MN3BecTHO, YTO B YeTbIpéxyronbHuke Cakkepu: 0
a) anaroHarnm AC u BD pagHbl; b) yrmbl ZADC w
/DCB Takxe paBHbl. CaMOCTOSTENBbHO AOKaXUTE
3TN CBOWCTBA U 3aMOMHUTE UX.

OpHako gokasaTbk, uTo yrmbl ZADC wn £«BCD A4 B
paBHbl 90°, HEBO3MOXHO. YTOObLI AoKasaTb 37O,
BBOAUTCA «akcMoma napannenbHocTuy. CKomnbko @
MPSIMbIX NapannenbHbiX AaHHOW MOXHO MPOBECTU ]
yepes TOYKY, He Nexallyt Ha Hen? a)

Ha aToT BOMpoC Takke oTBeYaeT «akcMoma
napannensHocTuy». Huxe peyb nonaer o6 3aTou
akcuome.

Uepe3 mouky, He nexauw,yto Ha daHHoU
npsmod, npoxodum mosibKO OOHa
npsimasi, naparinesibHass 0aHHoU.

3710 yTBEpPXAEHME NPUHUMAETCH KaK akcnoma b o
6e3 aokasatenbcTea. Mbl 6yaem ncnonb3oBaTb €€ B M —\ @%‘?\_ b
AanbHenwem. Ha npaktuke napannenbHble NpsiMble v Y
MOXHO CTPOUTb C NOMOLLbIO NIMHENKN N YTONbHUKA,

Kak NnokasaHo Ha puUCyHKe 6. T
a (A /'/
% Teopema. Ecnu aBe npamble napannesnbHbl S

TpPeTbLEN NPSIMOMN, TO OHW NapannenbHbI.

(?a, b v c npamble u dl|c, bl|c. ﬂ (? al|b

[okazamenbcmeo. [Npednonoxum, ymo al|c
ubl||c, Ho a u b He napannenbHebl. Toeda oHU nepe-
cekaromcsi 8 HekomopoUli moyke A (puc. 7), u yepes @
mouky A npoxodsm dee npsimbie a u b, napannens-
Hble npsmou ¢. Ho amo npomusopedum akcuome
naparsnnenbHocmu, 3Ha4um, Hawe rnpednosoXeHue
HernpasunbHO — npsiMbie a U b napannensHsi.

Teopema doka3aHa.
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ufig

ol T

el 14.2, Yrnbl, 06pasoBaHHble NPU NepecevyeHnn ABYX NPAMbIX TPETbel NPAMOW

ECni--Ha.nnockocTn ABe npsiMble a n b nepecekaroTcs ¢ TpeTbel NPSIMON ¢, TO Npy

aToM 0b6pasytotcs 8 yrnos. O603HauMM Mx unpamm kak Ha pucyHke 8. Cnegytowme napbl

ITUX yFJ'IOB I'IOJ'Iy‘-Ial'OT cneunaribHble Ha3BaHUA:
‘ /3n /5
Z4n /6
2 /1 /4w /5

3/4 Z3n £6

b 6 Z1mn /5
7 /2n /6
8 /30 /7
Z4n /8

HaKpecCT nexakwiue yrrbl

OAHOCTOpPOHHUE YyITbl

COOTBETCTBEHHbIEe YITbl

MpuBeném crnenyowme CBOMCTBA 3TUX YITIOB:

Ceolicmeo 1. Ecnu npu nepecevyeHnn ABYX NPAMbIX CEKyLLel ABa HaKPeCT nexalymx
yrna ogHou napbl paBHbl, TO HAaKpeCT JieXallme yriibl BTOPOW Napbl TakKe paBHbI.

(?a, b npamble n ¢ cekyuwas:

Z1=/2 (puc. 9)

e

Q £3= /4

Hokazamenbcmeo. Tak kak L2 n £4 — CMeXHble yrmbl,
@ y TO L2 + /4 =180°. OTKyna £4 = 180° — £2.
a / Ho Z1 n £3 — Takke ABNSAKTCA CMEXHbIMU U
2/4 Z1+ £3 =180°. Otkypa £3 = 180° — £1.
b 3/ 1 YuuteiBas, 4to no ycrnosuo L1 = £2, nmeem:
/ £3=180° - £1=180° - £2 = /4.

yrnoB paBHa 180°.

7

TaKXe paBHbI.
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CnepoBaTtenbHo, /3 = /4.

Ceolicmeo doka3aHo.
Ceolicmeo 2. Ecnu coOTBETCTBEHHbIe YrMbl paBHbl, TO CyMMa OOHOCTOPOHHUX

Hokazamenbcmeo. [NycTb paBHbI yribl OAHOW Napbl

COOTBETCTBEHHbIX YrNoB, Hanpumep, /2 =/6 (puc. 10).
1A [okaxem, yto /6 + /4 = 180°. TakKkak £2un L4 —cMexXHble

3/4 ymbl, TO Z2 + Z4 =180°. Y4utbiBad, 410 No YCNOBUIO
/2=/6, nony4um /6+-/4=180°.
5/6
8

TOYHO TakK Xe [OoKa3blBaeTcs, YTO Cymma LpYyrux
OLHOCTOPOHHUX YrNOB Takke paBHa 180°.

Ceolicmeo doKa3aHo.

Ceolicmeo 3. Ecnuv HakpecT nexaluue yribl paBHbl, TO COOTBETCTBEHHbIE YIbl

Hokazamenbcmeo. Yrnbl £3 n £6 — HaKpecT nexawme, n nyctb /3 = £6 (puc. 10).



Torga, Tak Kak £3 n £2 — BepTuUKanbHble Ybl, TO £3=/2.
Toraa nony4um, 4YTO paBHbl U COOTBETCTBEHHbIE YIMbl L6 U Z2. TOYHO TakK Xe
A0Ka3blBaeTCA paBEHCTBO APYrMX nap COOTBETCTBEHHbIX

2. Bonpocbkl K meme A,

1. Kakue r1psMbIe Ha3bl8aromcs I'Iapa.l'lfleﬂbeIMU?

2. CKOMbKO npsiMbIX, napasnnesibHbiX 0aHHOU, MOXHO Mool C
rposecmu 4Yepe3 MouKy, He fiexauwlyr Ha rnpsmou?

3. Obpamume 8HUMaHU€e Ha KIlaCCHYr KOMHamy u A B
Haudume 8 Hel naparsniesibHble O0mpe3Ku.

4. Kakue napbl ya2nos obpa3syromcsi npu rnepece4yeHuu
npsMbIx a U b mpemeet npsmod — ¢? @

5. MoxHo nu Hazeame naparsnesibHbIMu 08a Heriepe-
cekarouwjuxcs ompeska? A 08a HerlepeceKkarouuxcs
nyya? = >

6. Copopmynupytime ceolicmea yaros, rnosy4eHHbIX
rnpu nepecevyeHuuU 08yx rnaparnnefibHbiX MPsMbIX
cekyuweu.

7. Onpedenume naparnnenbHble pébpa Kyba Ha pu-
CyHKe 11.

8. lNonb3yscb Knemkamu Ha pucyHke 12, onpedenume,
yepes Kakue moyKu rnpoudém npsimasi: @
a) neprieHOUKynspHas npsmou a u rnpoxoosuwas
yepe3 moyky A? o =

5 7 —

b) napannenbHas npsamMou a u npoxoodswas Yepes r 2
mouky F'? o
C) naparnnenbHas rnpsmou a u rnpoxoodsiwas Jyepes

mouky K ? c d
9. lNonb3ysicb Knemkamu Ha pucyHke 12, onpedenume / /
a

gepHocmb credyrowux ymeepxoeHul: a) ABLla;
b) BMl1a;c) KPla; d) FKla; e) BClla; f)KPl a.

10. Kak ucrionb3yrom cmorsisipbl UHCMPYMeEHM, Ha3bl-
gaeMbll «ypoBHEM» ?

yrroB @ D. c
Ceolicmeo AoKa3aHo. : ' '

9 lpakmu4eckue ynpaxHeHus u / /

" mpunoxeHus

1. HauepTtute npsimyto n otmetsTe Ha Hel Toukn A, B n C. C nomMoLLblo NMHENKU Unu
yronbHuKa 4yepes Touky A, Touky B u Touky C nposeauTe npsiMble, napannenbHble
mMexay cobomn.

2. BeinuwunTe napannenbHble NpsiMble Ha pUcyHke 14.
3. MokaxuTe, YTO ABE NpsAMble, NapannenbHble TPETbEN NPAMON, napanneanb'_;

4. MNycTb NpaAMaga nepecekaeT OAHY 13 ABYX NapanfesibHbIX NPSAMbIX. Flepecequ ]114 oHa
BTOpPYtO nNpsimyto? OBOCHYyNTE OTBET.
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5. MNokaxuTte, 4TO npoTunBoJieXallne CTOPOHbI NMpPpAMO-
YroribHUKa napanresibHbl.

6. Ha nucte HauepTnnm aBe npsiMble. CKONbKO NMomny4nT-
Cs1 YacTen, ecnu paspesatb ero no 3TuMm NpsiMbIM?

7. Ha nucte Ha4vyepTuTe ABe MNpaMble Tak, 4YTOObI npu
paspe3aHnn n1ucTa no npAmMbIM NONy4YUTb TPU HacCTu.

8. Kakne 13 yrnoB Ha pucyHke 15 BepTukarbHble U Kakue
CMEXHbIe?

9. Ha pucyHke 16: a) £4 = /8 =63°; b) L1 = /6 = 63°.
Hangnte octanbHble yrmbl.

10. Ha pucyHke 17: £2 = /6 =63°. Hangute octanbHble
yrmbl.

11. Ha pucyHke 17: £L1=/7=122°. Hangute octarnbHble
yrmbl.

12. MNycTb Npu nepeceyeHnn OByX NPSAMbIX TPETbEN OANH
n3 obpasyromxcs yrrnoBs paseH 82°, a eweé oguH
paseH 110°. Hangute octanbHble yrhbl.

13*. lNMycTb Npun nepeceveHnn ABYX NPAMbIX TPETLEWN
oauH 13 obpasyowmxcs yrnos paeseH 32°, a eweé
OOvH paBeH 134°. Hangute octarbHble Yrbl.

14*. BepHo nu, 4to Ha pucyHke 17 /2=/8 n L4=/6,
ecnun £3=,/57 O6ocHynTe OTBET.

15. BepHo nn, 4TO Ha puUcyHke 17 £3=/45n £4=/6,
ecnn £1=/77? O6oCHyWTe OTBET.

16.* MoryT nu 6bITb paBHBIMY OOHOCTOPOHHUE YITbl?

17*. TTokaxkute, YTO €Cnn paBHbl HAKPECT nexawyne
yrnbl, TO CyMMa O4HOCTOPOHHMX yrrioB paBHa 180°.

18 ByayT nn paBHblI HAKPECT nexaiune yribl, ecrnm
CyMMa O4HOCTOPOHHUX yrnoB paBHa 180°7?

19. [lokaxkmTe, 4TO ecnu Npu nepeceveHnm AByX NPsiMbIX CEKYLLIEN PaBHbI YITbl OAHOW Napbl
COOTBETCTBEHHbIX YITIOB, TO PaBHbI TAKXKE W YIbl APYrov Napbl COOTBETCTBEHHbIX YTTI0B.

FfeomeTpuyeckan nnno3us. I'Iapanneanbl JIN TOPU3OHTalbHbl€ N BepPTUKalribHbIE

NMHMN Ha cregylwmx pucyHkax? Bbl yamButecb, ecnn NpoBEPUTE 3TO C MOMOLLbHO
nnHenkun!




m MPU3HAK NAPANNENBHOCTU ABYX NMPAMbIX

@) Akmueusupyrowee ynpaxHeHue @

c
Ha pucyHke 1 nsobpaxeHbl napannenbHble npamble 7 1%

a v b n cekywas c. BeinonHnute cnegyowmne 3agaHvs 1

OTBETLTE Ha BOMNPOCHI: 4/3

1. Boinuwnte BCce napbl HAKPECT Nexalumx yrroB u mns- b 5 /6
MepbTe X TPaAHCMOPTUPOM. YTO Bbl MOXETE CcKasaTb O
rpagycHou Mepe Kaxaown napbl 3TUX yrnos? V /

2. BoinvwmnTe BCe Napbl 0OAHOCTOPOHHUX YIIOB Y U3MepbTe
UX TpaHcnopTupoMm. YTo Bbl MOXeTe ckasaTb O
rpagycHoOM Mepe Kaxaon napbl 3TUX yrrioB?

3. BeinnwmnTte BCe napbl COOTBETCTBEHHbIX YITIOB U U3MepbTE NX TPAHCNOPTUPOM. YTO Bbl
MOXEeTe cKka3aTb O rpagyCHOM Mepe Kaaomn napbl 3TUX Yrinos?

4. Bcerpga nn 6yayT MeTb MECTO CHOPMYIMPOBaHHbIE BbILLE CBONCTBA?

Kaknm cnocobom MOXXHO YCTaHOBUTL NapanfenbHOCTb
AByX NpsiMbix? Cnegyowme ABe TeopeMbl — «MPU3HaKK @
napannenbHOCTU NPSAMbIX» — OAKT OTBET HA 3TOT BOMpPOC. a A

% Teopema. Ecnv npu nepeceyeHnmn ABYX NPSAMbIX
CeKyllen paBHbl HAKPeCT fnexalume yrnbl, TO 3TU OBe b ]
npsimble nNapannenbHbl. B ?

Hokazamenbcmeo. 1) BHayane paccmoTpum cryyan,
korga £ 1 n /2 aBnstoTca npsambivm (puc. 2). B atom cniyyae
npsmas AB GypeTt nepneHAUKYNnsipHa npsimbiM a u b.
Torga no Teopeme 0 ABYX NPSAMbIX, NepPNeHANKYNSPHbIX
OOHON MPSAMON, NpsAMble a U b ByayT napannenbHbl
(cm. Teopemy Ha c. 100).

2) PaccmoTpum Tenepb cnyyvan, korga £1 n £2 He
ABNSAOTCA NpsiMbIMU: U3 Toukn O — cepeamnHbl oTpeska AB
(AO = BO) onyctum Ha npsimyto a nepnenavkynsap OC
(puc. 3). Ha npamoii b oTnoxum ot Toukn B oTpesok BD,

paBHbIn oTpesky AC. PaccmoTpum TpeyronbHukm AOC n
BOD.

B Hux no ycnoeuio £1 = £2, no noctpoenuntio AC=BD
n AO=BO.

Toroa no npusHaky CYC paBeHCTBa TpeyronbHUKOB
AAOC = ABOD. B yactHocTv, /3= /4w /5= /6.
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/1+/2=180°= a||b
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Takkak Z/3= /4,170 Touka DD NexuT Ha NpoaoIHKeHNM
nyya CO, 1.e. Toukn C, O v D nexar Ha oaHoW NpsiMOA.

Takkak £5= /6, To Z6 Takke ABNAETCSA NPSAMbIM, KaK
n £5 . Takum obpasom, npsmMble a 1 b nepneHanKynapHsbi
oaHom u Toi xe npamoin CD.

CnepoBarenbHo, OHW NapanienbHbl.
Teopema doka3aHa.

3adayva. BynoyT nu npsmble a n b Ha pucyHke 4 na-
pannenbHbl, ecnn £2=55°n £/5=125°?

PeweHue. Z2 w /4 — BepTuUKalbHble, NO-
aTomy £4=,/2=55°. /5 n £Z6 — CMexHble,
3HaunT, /6=180°-~25=180°-125°=55°. B pesynsrarte
nony4yaem, YTo HaKpecCT fiexallue yrnbl paBHbl: £4=/6.

CnepoBatenbHO, N0 LOKa3aHHOMY BblLLE MPU3HaKy
napannenbHOCTV NpsAMble a U b napannenbHbl.

Omeem: [a.

CBONCTBO, HEMOCPEACTBEHHO crieaylliee n3
TeopeMbl, Ha3biBaeTcsa crnedcmeuem. Ncxooa wms
TeopeMmbl, JOKa3aHHOW Ha npeablayuemM ypoke
(c. 102), n n3 cBonCTB 1, 2 1 3 NPUXOOUM K CrieayHoLL MM
BbIBOAAM.

Cnedcmeue 1. Ecnu npu nepeceyeHuu deyx
npsMbIX ceKyuwieli coomeemcmeeHHble y2Jbl
paeHbl, Mo amu npsiMble napasnnenbHbl (puc. 5).

Cnedcmeue 2. Ecnu npu nepeceyeHuu deyx
npsiMbIx cekywieli cyMmma 0OHOCMOPOHHUX Y2108
paeHa 180°, mo amu npsiMbie napasnesnbHb (puc. 6).

3adaya. Kakve 13 npsmMbIX, U300paKEHHbIX Ha pU-
CYHKe 7, napannenbHbl?

PeweHue. N3 paBeHcTBa BepTUKambHbIX YrNoOB
cnepyert, uto £1=105°, 22 =125°, /3 = 115°.Tpamble aun
b He napannenbHbl, Takkak £ 1 +65° = 105° + 65° = 180°.

al|ld, Tak kak £1+75°=105°+75°=180° (no
cnencTeuio 2).

TouHo Tak xe b||e, Tak kak

65°+/3=65°+115° = 180°.

Mpamble a, ¢ n e He NapannenbHbl, Tak Kak UX
COOTBETCTBEHHbIE YIMbl HE paBHbl (CM. cneacteuve 1).

TouHo Tak e npsamble b n d Takke He napannenbHsbl,
TakK Kak He paBHbl COOTBETCTBEHHbIE Yrhbl: 65°#75°.

Omeem: a||d, b||e.
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3adaya. BepHo nu, uto al||b Ha pucyHke 8?

PeweHue. o cBONCTBY BepTUKarnbHbIX YrmnoB x=36°.
Ortciopa a. =4x = 4-36°=144°. Cymma OQHOCTOPOHHUX YIIoB
x+a =36°+144°=180°.

3HauuT, no cnepcteumio 2 allb.

? Bonpocbl Kk meme

1. Kakum crnocobomM MOXHO rposepums napasniesnb-

. Hocmb 08yX MPsIMbIX?

: 2. Umo makoe npusHak? lNpusedume npumep.

: 3. Chopmyrnupytime rnpusHak rnapasiesibHocmu 08yx
MPSIMbIX.

4. Ymo makoe criedcmeue? lNpusedume npumep.

lMpakmuyeckue ynpaxHeHus u
npusioxeHus!

1. Hangute HensBecCTHbIV yron, ecrnv npsimble @ U b Ha
pUCyHke 9 napannenbHbl.

. MokaxwuTe, 4yto a||b Ha pucyHke 10.

. Mo pucyHky 10 coctaBbTe NOAOOHYIO 3a4ady U pelunTe
eé.

4. MokaxwTe, 4To a||b Ha pucyHke 11.
5. MokaxuTe, 4to a||b Ha pucyHke 12.
6. Mo pucyHkam 11-12 coctaBbTe NogobHbIE 3a4ayn U
peLumTe ux.
.MycTtb Ha pucyHke 1:a) £L1=132°, £/8=48°;b) £L2=36°,
/5=144°. bypet nv a||b?
8. lNycTb Ha pucyHke 1: a)£3=113°, £6=77°; b)
Z1+/7=180°. byget nv al|b?
9*. Kakne CTOpPOHbI YeTbIPEXYrofibHMKA Ha PUCYHKe 13
napannenbHbl?

10*. [JaHa npsimas a u Todka K, He nexaulas Ha Hell. Ye-
pe3 Touky K npoBeneHbl 4 npsimble. CKONbKO NpsiMbIX
nepecekaroT npsmyto a?

11. MycTb Ha pucyHke 14: a) /3 =4, BD=CE, AB=FEF;
b) £1 =42, «3 =24, BD=CE; ¢c) AB=EF, BD=EC,
AC=FD. Dokaxute, yto AABC=AEFD.

12. MNpun nepecevyeHnn OBYX NPAMbIX CeKyLleh OANH U3
yrnoB Obin paBeH: a) 32°, COOTBETCTBEHHbLIN €My Yyror,
33°%; b) 47°, a cooTBeTCTBYHOLMIA EMY OAHOCTOPOHHUI
yron, 133°. ByayT nu atn npsamble napannenbHbIMN?

W N
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13. HanauTte Hens3BecCTHbIN yromn Ha pucyHke 15.

14. Ha pucyHke 16: £1=25=105°. Hangute octanbHble
yrribl.

15. Ha pucyHke 17: £3=60°, £8=120°. Hangunte
ocTarnbHble Yrbl.

16*. MNMokaxunte, 4TO BUCCEKTPUCHI HAKPECT nexalimx
YIoB, NoMy4YeHHbIX NPy NepecevyeHnn napannenbHbIX
NpsiMbIX a 1 b cekyluen ¢, napannensHbl (puc. 18).

17. Hangute napannenbHble Npamble Ha pucyHke 19.
18. Hangute napannenbHble npamble Ha pucyHke 20.
19. Hangute napannenbHble NpaMble Ha pUcyHke 21.

20*. CocTtaBbTe 3ajadn Ha NMPUMEHEHNE NMPU3HaKoB
napannenbHOCTU NPAMbIX U pelunTe nx.
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YIN1bl, OBPA3OBAHHbLIE ABYMA NAPANNE/IbHBIMMU

NPAMbIMU U CEKYLLEN

16.1. O6bpaTHas Teopema

Ecnu nomeHsaTb Mectamn ycrnoBMeE W 3aKIOYEHUEe TeOopeMbl, MONYyYUTCs HOBOE
npeanoxeHune (MHaye, HoBoe yTBepXaeHue). Ecnv oHo Takke GyaeT npaBumnbHbIM, TO
OHO HasblBaeTcs obpamHou meopemMol N0 OTHOLIEHUIO K JaHHOW Teopeme. A JaHHYH0
TeopeMy HasblBaKT psMoU meopemod.

lpsimasi meopema:

Ecnu eepHo ( npeaonoxexue A ), mo eepHo ( npeanoxexve B )

KopoTtko: 4 = B.

O6pamHasi meopema:

Ecnu eepHo ( npeanoxexve B ), mo eepHo ( npeanoxenue A )

KopoTtko: B = A.

lMpumep. Mpamasa Teopema: «Ecnun TpeyronbHMK paBHOGEAPEHHbIA, TO Yribl,
npunexatume K ero oCHOBaHuto, paBHbl». ObpaTHas Teopema: «Ecnn yrnbl, npunexatiune
K OOAHOW U3 CTOPOH TPeyrofibH1Ka, paBHbl, TO TPEYrofibHUK paBHOGeaPEHHbINY.

YnpaxxHeHue 1. ObpaTHas Teopema, aHHas Bbille, pacCMaTPUBAETCS Kak «NpU3Hak
paBHOGEAPEHHOro TpeyronbHUKay. [lokaxmTe caMoCTOATENbHO, YTO OHA BepHa.

OpHako Hafgo 3aMeTuTb, YTO yTBepXAaeHue, cchopMynmMpoBaHHOe kak obpaTHoe kK
npsiMoli Teopeme, He Bceraa OyaeT BEpPHO.

Hanpumep, ytBepxaeHne «Ecnun yrnbl paBHbl, TO OHW BepPTUKanbHbIe», obpaTHoe K
Teopeme «Ecnu yrnbl BepTuKarnbHble, TO OHU PaBHbI», ABMSETCH HEBEPHbIM.

Ecnn v npamas n obpaTtHaa Teopembl BEPHbI, TO TOBOPAT, YTO 3TU yTBEPXKAEHUSA
pasHocusbHbl. VI KOPOTKO NULWYT: 4<> B

YnpaxHeHue 2.

1. CocTaBbTe yTBEpPXKAEHNE, 0bpaTHOE K NpeasioxeHuto «Ecnn ngét goxap, To Ha Hebe
Tyuny. BeisicHuTe, Bceraa nu BepHO 310 obpaTHOe yTBepXAEHME.

2. CchopmynupymnTe Teopemsbl, 0bpaTHble K NpuBeAEHHbIM HMXeE. [1poBepbTe, OyaeT nu
BEPHbIM 0OpaTHOE yTBEPXKOEHME.

a) [1ea nepneHavkynspa K ogHoON NpsIMOM He nepecekaroTCA.
b) Ecnn aBa TpeyronbHUKa paBHbl, TO paBHbl U UX COOTBETCTBYIOLLNE CTOPOHbI.
c) Ecnn cmexHble yrribl paBHbl, TO OHW MpsIMble.

d) [1ee npsmble, napannenbHble OOHON MU TOM XXe NPsIMOK, napannesnbHbl.

3. MpuBeagunTe NpuMepbl PaBHOCUIBbHbBIX YTBEPXOEHUN.
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“iil,:16.2. Yrnbl, obpasoBaHHble ABYMSA NapannenbHbIMU NPAMbIMU U

W iy i 42

ceKyuien.
Hwxxe Mbl ocTaHOBUMCSA Ha TeopeMax, 00paTHbIX NpU3HaKam napansenbHOCTU.

% Teopema 1. HakpecT nexaiwme yrnbl, o6pa3oBaHHble NpU NepeceyeHnn aByx
napannenbHbIX NPSAMbIX CeKyLleWl, paBHbI.

(?aﬂb, ¢ — cekywas (puc. 1) ﬂ @=42

Hokazamesibcmeo. [Npegnonoxumum npoTme-
Hoe: nycTb Z1%/2. OTnoxum ot nyva AB yron
CAB, paBHbIn £2. B Takom cny4yae, npu nepe-
ceveHun npsmbix CA n b ¢ npsamoit AB nonyynm
paBHble (MO NOCTPOEHMIO) HAKPECT nexatume yrhbi
LCABw /2.

3HauuT, npsamble CA n b napannenbHbl. UTak,
yepes TOYKy A, He nexallyt Ha npsamon b, npo-
xoasaT Ase npsimble (CA v b), napannenbHble
npsmon b.

Ho 310 npoTnBOpeYnT akcMome napansnernbHo-
CTWU. 3HauuT, Halle NpeanonoXxXeHne HeBepHo N /1= /2.

Teopema OoKa3aHa.

Crniedcmeue. Ecnv npsimas nepneHAnKYnNspHa K OQHON U3 ABYX NapannenbHbIX nps-
MbIX, TO OHa NeprneHAUKYNAPHA U KO BTOPOW NPSMOMN.
[lokaxxnte caMoCTOATENBHO YTBEPXAEHNE, NPUBEAEHHOE B CNEACTBUMN.

Teopema 2. CoOTBETCTBEHHbIE Yriibl, 06pa3oBaHHble NPU NepecevYeHnmn aByX
napannenbHbIX NPAMbIX CeKyLlleWl, paBHbI.

% Teopema 3. Cymma oQHOCTOPOHHUX YrnoB, 06pa3oBaHHbLIX MPU NepecevyeHnmn
ABYX napannesibHbIX NMPsMbIX ceKylieun, paBHa 180°.
@ [NonbiTanTecb CaMOCTOATENbHO AOKa3aTb
9TU TEOpPEMBbI.

78]

ng 3adaya. Hangute HensBecCTHbIE
o yrrbl HA PUCYHKe 2.
102 PeweHue. Tak Kak cymma ofHoO-
/ CTOPOHHUX yrnoB 78°+102°=180°,70
a||b. 3nauuT, no Teopeme 1 yron z =48°u
x =y.Hox + x + 48° = 180°(kak cMexHble), oTKyaa yron x = 66°. Torga v yron y = 66°.
Omeem: x = 66°; y = 66°; z = 48°.
3adaya. a\b, c||d Ha pucyHke 3. Kakoe 13 cniefytolmnx paBeHCTB BEPHO?

1) £1=215; 2) £/3=213; 3) £4=/16; 4) 2/4=/8; 5) /1=/12; 6) LT =/10;
7) £8=,16; 8) 2/8=,11;9) £4+,13=180°; 10) £6+./14=180°;
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1) £L7+2£12=180° 12) £8+29=180°.

PeweHue: 3) /4=/2 (kak BepTuKanbHble). Tak
Kak £2 n Z16 — COOTBETCTBEHHbIE, TO £L2=/16.
3HaunT, paBeHCTBO £4=/16 BEpHO.

5) £Z12=/7 (N0 CBONCTBY COOTBETCTBEHHbIX
yrroB Npw naparnnenbHbIX NpsaMbix) U L7=/5 (kak
BEpTUKAnbHbIE).

/51 /1 — coOTBETCTBEHHbIE, NoaToMy alb, oT- 8\7 9 \12
ciopa £1+/5=/7=/12, T.e. paBeHCTBO £L1=/12
He BEepHO.

9) £4=,2, /13=/15 (kak BepTuKanseHble), c||d, Takkak /21 /15— 0AHOCTOPOHHUE,
TO /2+/15=180°. 3HauuT, paBeHCTBO L4+./13=180° BepHoO.

11) Tak kak c||d, To £7=/10 (kaKk HaKpecT nexaiyue yrnbl Npu napannenbHbIX) 1
Z10=/12 (kak BepTuKarnbHble). 3HaunT, L7=/12.

Moatomy paBeHcTBO L7+ /12 =180° BepHO Tonbko npun £7=/12=90°. NMogobHbIM xe
0bpa3omM camMoCTOATENbHO NPOBEpPLTE OCTallbHble PaBEHCTBA.

2 Bonpocbl Kk meme

1. Umo makoe obpamHas meopema? B yém pasHuuya mexoy npsmol u obpamHou
meopemamu?

2. Bcezda nu meopema, obpamHas K npsmol meopeme, eepHa?

3. MoxHo nu, OoKkasag npsiMyto meopemy, NMpuHsImMb obpamHyto K Heli 6e3 OoKasa-
mersnibcmea?

4. Kak Hasbieaemcsi meopema, obpamHasi K obpamHol meopeme?

5. Umo MOXHO cka3zamb O Hakpecm fexaujux, coomeemcmeeHHbIX U OOHOCMOPOHHUX
yanax, obpa3oeaHHbIXx 08yMsi rnaparsinesibHbIMU MPsSMbIMU U cekyuwed?

? I'IpakmuquKue yrnpaXHeHUs1 U rnpusioxeHusi

1. CocrtaBbTe yTBEpPXOEHNE, 0OBpaTHOE CrneayoLLeEMY, U ONpeaenmTe, BEPHO OHO UIK HET.
a) Ecnun uncno aBnaeTca HEYETHBLIM, TO OHO HaTyparbHoe.
b) Ecnn uncno genutcsa Ha 9, To OHO aenuTcs Ha 3.
c) Ecnn TpeyronbHMKM paBHbl, TO paBHbl X COOTBETCTBYIOLLNE YITbI.
d) Ecnu y ydeHunka BbicoKas Temneparypa, 3HadumT oH 6oneer.
e) Ecnu dytbonuct nony4mn KpacHyr KapTo4Ky, TO OH BbIMAET U3 UMPbI.
f) Ecnu CTOpOHbI TpeyronbHuKa paBHbl 3, 4 U 5, To ero nepumeTp paBeH 12.
g) Ecnun y aBTomo6unsi HeT 6eH3mHa, OH HE MOXET exaTb.

2. CocrtaBbTe TeopeMmy, 0bpaTHyHo criefyoLen, u NpoBepsLTe €€ BEPHOCTb.

a) Ecnn cooTBeTCTBEHHbIE YIIbl, NOMyYeHHbIE NMPU NepeceyeHnn ABYX NpsiMbIX ce-
KyLLEeW, paBHbl, TO 3TU NpsiMble NapannenbHbl.

b) Ecnn aBe npsimble napannensbHbl TPETbEN, TO OHU NapanfesnbHbl.
c) Ecnu TpeyronbHK paBHOCTOPOHHUI, TO BCE €0 YITbl PaBHbI MeXAY COBGOA,
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3. CoctaBbTe TeopeMbl, obpaTHbie Npu3Hakam
paBeHCTBa TPeYyronbHUKOB. BepHbl i OHN?

1 /5
4 /3 . , 1= . Hangute octanbHble
yrobl.
4 5. Ha pucyHke 4 a||b, £2=49°. Haiigute ocTarnbHble
= S yrmbl.
/7 6. WaBectHo, yto BC||AD, AO=0OB Ha pucyHke 5.
[okaxwuTe paBeHCTBa:

a) DO=0C; b) AAOD=ACOB.

7. N3BectHo, uto BC||AD, AO=0D Ha pucyHke 6.
HokaxwuTte paseHcTBa: a) BO=0C; b) AC=BD;
c) AAOB=ACOD; d) AABD=AACD.

8. VlsseCTHo uyto BC||AD n AB||CD Ha pucyHke 7.
Jokaxute , uto AABD=ACDB.

9. HaiignTe HenaBecTHoe X, ecnu a||b Ha pucyHke 8.
10. Haiigute HensBecTHoe X, ecnu a||b Ha pucyHke 9.

11*. flanbl ocTpble yrmbl ABC n A B C,. OokaxuTe,
yto ,ABC= 24 B ,C,, ecnmn AB||A MBC||B.C..

. OAVH 13 OBYX YrnoB C COOTBETCTBEHHO
napanneanbuvM CTOpOHaMW OCTpbIN, a Apyroi

Tynow. [lokaxute, 4To CymMMa 3TUX YINOB paBHa
180°.

HanomuHaHue. 3mo ymeepxdeHue Ha3bleaemcsi
«Teopemol 06 yamax ¢ coOmeemcmeeHHO
naparsnnesibHbIMU CMopPoOHamMuy.

= 55° Ha
pmcyHKe 10.

Ha
pmcyHKe 10.

15*. Hangute yrnbl C COOTBETCTBEHHO NapannenbHbIMU
\(\1350 CTOpPOHaMU, ECNN UX pasHOCTb paBHa 40°.

16*. [laHo: octpbirt yron ABC n tynon yron A B C..
\ b Dokaxute, yto ZABC + A B,C = 180°, ecnu
AB1AB wBC1BC..
33}5\ 17*. OanH n3 OByX YyrnoB C COOTBETCTBEHHO
nepneHanKynapHbIM1U CTOPOHaAMM OCTPbIN, OPYron
@ Tynown. [lokaxute, 4To nx cymma pasHa 180°.

/< HanomuHaHue. 3mo ymeepxdeHue Ha3bieaemcsi
a 3X «meopemoli 06 yenax ¢ coomeemcmeeHHO
rnepreHOUKYSPHbIMU CMOPOHaMU».

/ 18*. CtopoHbl yrnoB ABC n ADC Ha pucyHke 11
COOTBETCTBEHHO NepneHauKynapHel. Hangure He-
N3BECTHbIE YITbl.
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19. Yron ABC paBseH 118°. Yron BCD paBeH 62°.
MoryT nu 6biTb Npsamble AB v CD: a) napannens-
HbIMU; b) nepecekarowmmmca?

20. Yron ABC paeeH 53°. Yron BCD Takxe paBeH
53°. MoryT nu 6bITb NpsiMble AB n CD: a) napan-
nenbHbIMK; b) nepecekarowmmmca?

21*. JokaxuTe, 4To YeTblpéxyronbHuk Cakkepwu,
npuBeféHHbIN Ha cTpaHuue 101, ansaetca
NPSIMOYTONbHUKOM.

22. Hanante HEN3BECTHbLIN Yron X Ha puUcyHke 12.
23. Hangunte HEN3BECTHbLIN Yron X Ha pucyHke 13.

24*. OgnH 13 aBYX OQHOCTOPOHHMX YII0B, NOMYYeHHbIX
nNpu nepecevyeHnn OByx napannenbHbIX NPsMbIX
cekyuwen, 6onbwe apyroro Ha 24°. Hangute
ocTarnbHble Yrbl.

25%. CyMma COOTBETCTBEHHbIX YIMOB, MOMYYEHHbIX
Npu nepeceyvyeHnn AByX MapannenbHbIX NPSMbIX
cekyLlen, pasHa 128°. HanauTe octanbHble yriibl.

26*. byayt nu npamble AB n CD Ha pucyHke 14
napannenbHbIMn?

27*. Yemy OOMKEH paBHATLCA X, YTOObI npsmble AB
n CD na pucyHke 15 6binu napannesnbHbl?

28*. Hangute BCce yrnbl, obpasoBaHHble Npu
nepeceyeHnn OBYX NapannenbHbIX NPSMbIX
CeKyLLEen, eCrin NsATb U3 HUX HE SIBMSIKOTCS OCTPbIMMU.

29*, Hangute BCce yrnbl, o6pa3oBaHHble npwu
nepeceyeHnn OBYX NapannenbHbIX MNPSMbIX
CeKyLlen, ecnn cymma LWecTn n3 H1Ux pasHa 620°.

30*. [laH paBHOGeapeHHbIn TpeyronbHuk ABC ¢
ocHoBaHuem AC. [lokaxuTte, 4TO TPEYronbHUK
A BC, paBHOGefpeHHbIN, ecnu npamas, napar-
nenbHas AC, nepecekaet cTopoHy AB B Touke A4,
n ctopoHy BC B Touke C,.

31. Yron ABC paBeH 98°. MNpamMble, napannenbHble
ero cTopoHam, nepecekatot mx B Toukax 4 un C.
Hangute yron ADC.
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NMPAKTUYECKOE YNPAXXHEHUE U NCCNENOBAHMUE.
NMPOBEPbTE CBOU 3HAHUA

Ha pucyrke 1 aNb, c||d. Cocrasum veTbipe
ManeHbKue rpynmbi:

1-a rpynna £1, £2, /3 wn /4;

2-a rpynna £5, £6, Z7 wn £8;

3-a rpynna £9, £10, £Z11 n £12;
4-q rpynna £13, 214, 215 n £16.

Mpynnbl No odyepean O6bLABMAKT BEMUYUHDI
cBoux yrnos. OcTanbHble rpynnbl HasbliBalOT
COOTBETCTBYHOLLME 3HAYEHNSI CBOMX YTTOB.

17.2. MNpakKkTnyeckoe nccnegoBaHue

1. CTyneHbKn necTHUUbl AOMXHbI OblTb
ropudoHTanbHbiMu (puc. 2). Onpegenute u
00bACHNTE, NCX0OSA U3 3TOr0, B3aNMOCBSA3b MeXay
yrnamu Ha pucyHke, onmpasachb Ha CBOM 3HAHWS MO
reomeTpumn.

2. POBHOCTb ABYX NMHeeK npoBepsieTcs Tak,
Kak nokasaHo Ha pucyHke 3. Kakoe CBOWCTBO
NpsiMbIX 34eCb Mcnonb3yerca?

3. O6bsACHUTE, NOMb3YSACh PUCYHKOM 4 1 CBOMMM
@ - 3HAHMSIMU, KaK HAHOCAT NPSIMbIE JIMHUW NIIOTHUKW,
NCNONb3ysi 300PaAXKEHHBIE NHCTPYMEHTDI.

R T T L 4. KakuM CBOWCTBOM TpeyroribH1Ka BOCMOb-
01 254567889101 12131415 - .
30Barnmcb Mpy U3rOTOBMEHUN MPOYHOMN KHVXKHOM

MOSKN Ha PUCYHKe 57

5. Ha HuTu, npoxogsiien yepes 6rnoku, BUCAT
rpysbl P, u P, 3aKkpennéHHble B ToYKax A v B (puc. 6). A rpy3 P3 BUcUT B Touke C aToi

K€ HUTU 1 Aepu1T B paBHoBecuy rpy3bl P, n P,. MokaxwuTe, yto LZACB = ZA+ /B, ecnn
nssectHo, yto AP ||BP,||CP..
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17.3. NMpoBepbTe cCBOM 3HAHUA

1.

. Uepes Touky, nexalylyro Ha NpsMON, MOXXHO NPOBECTUN NEPNEHaVNKYNAPHYIO K HEN ... .

. Ecnv npu nepeceveHunn aByX NpsiMbIX CEKYLLIEN PaBHbI ... , TO 3TU NPAMbIE NapansenbHbl.
. Ecnv Ha nnockocTu ABe npsiMble ..., TO OHM Ha3bIBAKOTCA NapannesbHbIMU NPAMbIMU.
. Mpsmas, nepecekarowwaa ogHy 13 AByX NapansieribHbIX NPsSMbiX,

. Uepes Touky, He nexaluyro Ha NpsiMOn, NPOXOAMT ... NapannenbHas en npsmas.

. Uepes Nnpon3BoOnbHYK TOYKY NPSIMOM MOXHO MPOBECTU TONBbKO OAHY NPSIMYHO, ... .

. Mpamble, nepecekatowmecs nog nNpsMbIM Yriom, HasblBaOTCH

. [1Be npsimble, ... 0O4HOM N TO Xe NPSMON, napannesnbHbl.

. Ecnun npu nepeceyeHnn aByx NpsiMbIX cekyLen OAHOCTOPOHHME YITibl ... , TO NpsiMble

-

© O NGO A~WONDN

3anonHure nponycKu B cOOTBeTCTBMUU CO CMbIC/ZIOM npep,nO)KeHMﬁ.

napannerbHbl..

10. CoOTBETCTBEHHbIE ymbl, NOJTyYEHHbIE MpKU nepecev4eHnin AByX napaniernbHbIX MPpAMbIX,

11. HakpecT nexatupme yrnbl, NonyyYeHHbIe Npy NepeceveHnn AByx napannenbHblX NpsiMbiX,

2.

© NG

Echu B ﬂpVIBe,Cl,éHHbIX HUNXe npeanoxXKeHnax nmeroTtca OLI.IVI6KVI, Haﬁp,me "
ucnpasbTe UX.

Tonbko Yepes 0aHY TOUKY NMPSIMOM MOXHO NPOBECTM NEPNEHOVKYIISAPHYHO K HEN MPSIMYIO.
TonbKO M3 OOHOM TOYKM, HE rexawen Ha OaHHOW NMPSIMON, MOXHO OMyCTUTb
nepnenguKynap Ha SaHHY NPSMYIO.

MpsiMas, nepneHavKynsapHas K oaHOM 13 napannenbHbix npsameix AB n AK, 6ynet
nepneHaukynsapHa n K gpyrom.

HakpecT nexawme yrnbl, KOTOpble 06pasyoTcsa Npu NepeceyeHnn aByx NpsiMbix
CeKyLlen, paBHbl.

Ecnn gBa oTpeska He nepecekalrTCsl, TO OHU Ha3blBalOTCS NapannenbHbIMU.
Yrnbl C COOTBETCTBEHHO NaparsnerbHbIMU CTOPOHAMUN PaBHbI.

Ecnv alb, blc, 10 alc.

CyMma yrnoB ¢ COOTBETCTBEHHO NEPNEHANKYNSPHLIMU CTOPOHaMu, pasHa 180°.

Ecnu paBHbl 0AHOCTOPOHHWE YrTbl, MONYyYEHHbIE NPV NepeceYeHny AByX naparnnenbHbiX
NPSIMbIX CEKYLLEeN, To 3TV NpsiMble OyayT napanenbHbl.

10. MpsAmMble, NapannenbHble ABYM NepneHAnKynspHbIM NPsiMbIM, NapannenbHbl.
11. Ecrnm al|b, b||c, To alc.
12. Ecnm a||b, blc, 10 al|c.
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il 3.3anuwnTe Ha3BaHMe reOMETPUYECKON GUrypbl, MMeloLel AaHHOe CBOWCTBO,
B COOTBETCTBYIOLLYIO CTPOKY CnpaBa.

MpsmMble, He MMmetoLne ObLLEN TOUKK

I'IepeceKamTc;l noa npAmMbiM Yriom

3 TOYKM Ha NPSIMYIO MOXKHO OMYCTUTL TONbKO OAMH

N3 To4Ykn Ha NPAMYH MOXHO OMYCTUTb CKOJIbKO YyroaHo

Ycnosue 1 3akno4eHne noMeHsnm Mmectamm

OOl |WOWIN|~

Yrnbl, nonyyatoLwmnecs npy nepeceveHnmn aByx NpsiMbix CEKyLLEeW

4. ConocTtaBbTe reOMeTPUUYECKOMY NMOHATUIO, AaHHOMY B nepBom ctonbue,
COOTBETCTBYIOLLEE CBOMCTBO UM TOIKOBaHUe U3 BTOpPOro ctonbua:

N eomempu4yeckoe noHssmue Ceolicmeo, moJsikogaHue

1. NapannenbHble NpsiMble

3. MNpwu nepeceyeHnn aByx
NPAMbIX CEKyLLeN

4. Hakpect nexaiume yrnbl

5. O6bpaTtHaga Teopema

6. OOHOCTOPOHHWNE YIMbI

2. MNepneHanKynsapHble NpsMble (B) He nepecekatoTcs.

(A) BepHa He Bcerga.

(C) obpasytoT npu nepeceveHnn NPSMon
yrors.

(D) nonyyatoTcs HaKpecT nexatume,
COOTBETCTBEHHbIE U OOHOCTOPOHHUE YITbI.
(E) nexxaT B 0AHOM MOnynmiocKoCTH.

(F) ecnv oHK paBHbI, TO NpAMble
napannenbHbl.

40,

5. Tectbl.

1. CKkonbKko npAMbIX, NapannenbHbIX AaHHOW MPSMOW,
MOXHO NPOBECTU Yepes TOYKY, He MpUHaAnexarlyo en?

A)1; B) 2; C) 4; D) ckonbko yrogHo.

2. Kakoit n3 oTBeTOB NpaBunbHbIi, ecnu al|b, blc, c1d?

A)ald, bld;, B)alc, bl|d; C)allc, ald, D)
alc,ald bld.

3. CKOIbKO NeprneHayKynsapoB MOXHO OMYyCTUTbL Ha MPsSIMYIO,
fiexalLyto B NIOCKOCTM, U3 TOYKU, HE NpUHaAnexallen
NpsMon?

A)1 B)2 C)4 D) ckonbko yrogHo

4. Hangute yron x, ecnu a||b Ha pucyHke 1.

A) 100° B)110° C)130° D) 140°

5. Hangwute yron x, ecnu al|b Ha pucyHke 2.

A)30° B)45° C)60° D)36°

6. Hanagwute yron x (puc. 3).

A)96° B)108° C)112° D)78°
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7. Hainngute yron a, ecnu al|b v a—f =70° Ha pucyHke 4.
A)30° B)125° C)75° D)36°
8. CKOINbKO paBHbIX TYMbIX YIMOB MOXET MOMy4YUTHCS Npy
nepecevyeHnn AByX NpsiMbIX TPETbER?
A)3 B)8 C)6 D)4
9. OaWH W3 YrnoB, MOMYYEHHbIR NPU NepecedYeHnn AByX

napannenbHbIX NPAMbIX TPeTben, paBeH 97°. Hangute
HaMMeHbLUWIN U3 NOMNYYUBLUNXCS YITOB.

A) 97° B) 83° C)yrre D) 7°

10. CKonbKO paBHbIX OCTPbIX YIMOB MOXET MOSYy4YUTHCS
npu nepecevYeHnn aByx NpsMbIX TPETben?
A)3 B) 4 C)6 D)5

11. CKOMbKO MpsIMbIX YrIOB MOXET MNOMy4YnMTbCa Mpu
nepeceyeHnn ABYX napansienbHbIX NPAMbIX TPETben?
A)2 B)6 C)8 D)5

12. Cymma Tpéx yrnos, NOMyYeHHbIX MpuU nepecevyeHnn

ABYX MapannenbHbiX NpAMbIX TpeTben, paBHa 290°.
Hangnte 4eTBEPTLIN HAKPECT Nexallnin yron.

A) 145° B)110° C) 36° D) 70°
13. Hawigute yron x, ecnu a||b Ha pucyHke 5.
A) 100° B) 80° C)110° D)9o0°
14. Hangute yron x Ha pucyHke 6.
A) 105° B) 95° C) 85° D) 75°
15. Kakne npsimble Ha puUcyHke 7 napannenbHbl?
A) al|b B)a|lc C)c||lb D)c|ld
16. Hangute /2 n /3, ecnu al|b, c||d n 21 =122° Ha
pUCyHke 8.
A) £2=122°, /3 =158° B) £2=130°, £3=58°
C) £2=122°, /3 =68° D) £2=130°, £3 =50°

6. 3apaun.

1. Ecnmn £4 + £5=180° Ha pucyHke 9, To ByaeT nu a||b?

2. Ecnun /2 = /6 Ha pucyHke 9, To ByaeT nu a||b?

3. Hangunte octanbHble yrnbl Ha puUcyHke 9, ecnu
Z1=,/5=118°.

4. Ecrm £2=71°n /7 =119° Ha pucyHke 9, To byget
n al||b?
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5. Hangwnte yron x Ha pucyHke 10.
. Hanpgnte HensBeCTHbIN yron Ha pucyHke 11.

7. OOnH 13 yrnos, NoslyYeHHbIN NpU NnepeceyeHnmn OByx
NpsiMbIX TPETbEN, paBeH 47°. Yemy AormkHa paBHATLCS
rpagycHas Mepa COOTBETCTBEHHOIO MY yrna, YToObl
AaHHble ABe npsMble Obiny napannenbHbl?

8. Cymma HakpecT nexawmnx yrrnos, MofnyyYeHHbIX npu
nepecevyeHnn AByx napansenbHbIX NPAMbIX CEKYLLEN,
paBHa 84°. Hangute octarbHble Yyrhbl.

¥ 9. OguH 13 yrnos, NofyyYeHHbIX Npu nepecevyeHnmn aByx

napannenbHbIX NPAMbIX Cekyllen, B 8 pa3 bornblue
125°

(=]

BTOpOro. Hangurte Bce nonyymBLIMECS YITIbI.

10. PasHOCTb OQHOCTOPOHHUX YrMOB, MOMYyYEHHbIX Mpu
nepeceyYyeHnn AByx napannenbHbIX NPAMbIX CEKYLLEN,
paBHa 30°. Hangute aTu yrnbl.

11. Hangnte Hens3BeCTHbIN yros Ha pucyHke 12.

C
52°  108° 12. Pa3HOCTb yrnoB C COOTBETCTBEHHO MaparnsiesibHbIMu
CTOpoHamu paBHa 36°. Hangurte atu yrmbl.
2 52°
A

59°

OGpa3seL KOHTPOJSIbLHOWU paboThLI 4

O6pasey, KOHTPOrbHOM PaboTbl COCTOUT U3 2 YacTen:
1) 5 TecToB, NOAOBHBIX TEM, YTO Ha cTpaHuuax 116—-117;

@ 2) 3 3agaun, nogobHble AaHHBIM HWXKe (3agadva 4 npegn-
a 128° Ha3HayeHa Ans ycrnesatoLnx Y4eHNKOB).

1. OguH 13 yrnos, nosny4YeHHbIX Npyu nepecevyeHnn aByx
napannenbHbIX NPAMbIX Cekyllen, paseH 34°. Hangu-
b X Te€ OoCTalbHbl€ YIMbl.

/ 2. CKonbKo rpagycoB LOMKEH COCTaBNATb HEN3BECTHBbIN
yron Ha pucyHke 1, 4tobbl ObInIM NnapannenbHbl Nps-
Mble a u b?

@ =1 C 3. Ookaxute, yto AB=CD, ecrv BC||AD v AB||CD Ha
pUCYHKe 2.

4. Buccektpuca tpeyronbHuka ABC, npoBegéHHas w13
BepwuHbl A, nepecekaet ctopoHy BC B Touke D.
Mpsimas, npoBeaéHHasn 13 Toukn D, nepecekaeT CTo-
poHy AC B Touke E. [loxaxure, uto DE||AB, ecnu
AE=DE.
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BbinonHeHue npakTuyeckux sagaHmm Ha GeoGebra

1. MocTpoeHue yrna 3agaHHOU BeNIMYUHbI

Ecnu gBe npdamMble nepecekarTcAa noa npAamMbIM yriiomM, TO OHM Ha3blBAKOTCA «MNepreH-
OUNKYINAPHBIMU NPAMbIMW . YTobbI nony4nTb nxX |/|306pa>|<eH|/|e, HY>XHO:

1) OTKpbITb Ha NaHenu NHCTPYMeHTOoB rpynny «MpsMbie AUHUKUY LLIENTYKOM FeBOM
KHOMKWN MbILLIN;

2) HaxaB Ha NeBY KHOMKY MblwK, BbibpaTb B MeHIo «Mpamasny;

3) OTMETUTb Ha NPSAMOWN Be TOYKM;

4) oTKpbITb rpynny «3mepeHns» LLEN4YKoOM fIeBOM KHOMKU MbILLIN;

5) BbIOpaTb LLENYKOM SIEBOW KHOMKN MbILUN MHCTPYMEHT «Yron 3agaHHOW Benuyum-
HbI»;

6) B OTKpbIBLLUEECS OKHO BBECTW BEMUYUHY yria 1 HaxaTb Ha KHOMKy «Enter». B pe-
3ynerare Nnosiy4MMm TPEeTbIo TOYKY;

7) HaxaTuem neBON KHOMKM MbIWKN MHCTpyMeHTa «lMpamas» npoBecTn Yepes Bep-
LUMHY M TOYKY NpsiMyto. [onyyYnm MCKoMbIA yron.

2. CocTaBrneHue anropmMTmMa NnocTpoeHUst GUCCEKTPUCHI yrna v eé nocTpoeHne

AHanorn4yHo nNpuBeAEHHOMY BbIlLE, COCTaBbTE anropuTM MOCTPOEHUsT BUCCEKTPUCHI
yrna v noctpouTe eeé.

3. MNocTpoeHne MHOroyronbHuKa
YT106bI NONY4UTL N306paXeHne MHOTOYroribHUKa, HY>XHO:
1) OTKpbITb Ha NaHenu NHCTPYMeHTOB rpynny « MHOroyrosibHUK» LLEN4YKOM JSIeBOU
KHOMKW MbILLW;

2) Ha nNnoCcKOCTM nocnenoBaTenbHO OTMETUTL BEPLUMHBI MHOMOYrofibHMKa U BO3Bpa-
TUTBCS K NEPBON TOYKE;

3) B pesynbraTte Nnosny4YnTcs MHOTOYroONbHUK.

4.TocTpoeHune anropMTMa NpaBUIbHOro MHOrOyrofibHUKa U ero NocTpoeHue

[na noctpoeHus npaBWiIbHOrO MHOIOYroflbHMKa COCTaBbTE anropuTM, MOAOOHbIN
npueBeLEHHOMY BbiLlEe, N NOCTPOUTE €ro.

5. MocTpoeHue KBagparta

Flpe>|<,u,e YyeM NOoCTPOUTb KBaapaT, NOBTOPUM BO3MOXHOCTU NCMOJIb30OBAHNA KaXao0ro
MHCTPYMEHTA.
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ddats 5 /. OTpEBDK II>. MHoroyronbHWK

e
!/5\,.. [lepneHavKynap=aa npaman ® _ Mokasatb/ckpbiTh O6LEKT
|

| @ OKpYHHOCTE MO LEHTPY W TOUYKE [% Mepemelyatb

X [NepeceyeHne

Heob6xo0uMbie KOMMOHEeHMbI:
* OTKpouTte HoBoe OKHO B GeoGebra.

*  WHTepdpenic «HacTponku» nporpammbl GeoGebra nepesegute B BUA —
«FeomeTpus». '

° Beeoute napamMmeTpbl AnA HOBOW TOYKM.

Anzopumm nocmpoeHusi keadpama

1
/', MocTtponTe oTpesok a=AB.
2 y y
J( MocTponTe nepneHavkynsap b, Npoxoaswmin Yepes To4uky B oT-
. |peska AB.
3 y
@ MocTpoiiTe OKPY>XHOCTb C, MPOXOASILLYHO Yepe3 TOUKY A C LieH-
_ | Tpom B Touke B.
4 ~
MocTpoiiTe Toukn nepecedenns C u D nepnenaukynspa b un
OKPY>KHOCTU C.
S A, MocTponTe NnepneHavKynsap d, NpoxoasLmin Yepes Touky A oTpes-
. |ka 4B.
6 y
@ MocTpowiTe OKPY>XHOCTb €, MPOXOASALLYH0 Yepe3 ToUKy B C ueH-
& | TPOM B TOuKe A.
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MocTpoiiTe Toukun nepecedeHus E n F nepneHaukynapa d v
OKpPY>XHOCTU e.

8
r
*>- MocTpoinTe MHoroyronbHuk ABCE.
| e
O Ckpoite 06e OKpY>KHOCTM M NepneHanKkynsp.
10

[:g MpoBepbTe NPaBUIIbHOCTb MOCTPOEHUSI KBaapaTa.

11

N3meHunTe LUBET U BMA KBagpaTa.

6. CocTtaBbTe Apyron anropmMtmMm NOCTPOEHUA KBagpara.

7. MNocTpoeHue npaMoyrosibHUKa.

HeobxoanmMblie KOMMNOHEHTHI:

[lo Hayana NocTpoeHns1 BCOMHUTE CBOMCTBA NPSAMOYIONbHMKA.
OTkponTe HoBOe OkKHO GeoGebra.

NHTepdenc «Hactponkn» nporpammbl GeoGebra nepeseante B Bug —

«FeomeTpus».

Beegute napamMmeTpbl AnA HOBOW TOYKM.

Heobxogmmble MHCTpyMeHTbl Ha naHenn GeoGebra

MepneHOukynapHas npsamasi

MpumeyvaHue. HaxxaB Ha TOYKY M NpsIMYt0, NPOBEAMUTE Ye-
pes3 3Ty TOUKy NPSIMYL0, NEePrEHANKYNSAPHYHO 3TOW NPSIMONA.

lNapannenbHbie npsiMbie

lpumeyaHue. Haxas Ha TOYKY N NPAMYIO, NPOBEANTE Ye-
pes3 3Ty TOYKY NPAMYHO, NapanfernbHy 3TON NPsSIMOMN.

lNepecevyeHue

lNpumeyvaHue. HaxxaB Ha [Be TOYKM NepeceKaroLnxcs
MPAMbIX, OTMETbLTE TOYKY X NMepecedeHns unu, nocnegosa-

TEeNbHO HaXaB Ha ABe NpsMble, HaMaWTe UX TOUKY Nepece-
YeHuns.

XY A
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MHo2oyzonbHUK

lpumeyaHue. HaxaB Ha
NONyYMBLUMECS TOYKM, MOMNyYMTE MNPSAMOYronibHUK. Kaxabiv
pa3 obbeauHsanWTE NEepBYHD WM MOCNEOHI TO4YKM, 4YTOOLI
MHOIOYrOSbHUK ObIfT 3aMKHYThbIM.

rpadouyeckuin BuUO WU Ha

Asizopumm nocmpoeHus npsiMmou

o OTpesok MocTpoiiTe oTpe3ok AB.
F:F e e e MposeanTe nepneHankynsap AB, npoxoasawui
| = yepes Touky B.
A : Ha nepneHgukynapHom npsaMon akTuBMpymTe
e = [0OUKa
HoByto Touky C.
:_f T T MpoBeanTe npsiMyto, napannensHyto npsmon AB

1 npoxopsiyto Yyepes Touky C.

! /i..- lNepneHaow KynapHad npamMan

MpoBeanTe NepneHanKynsap, NPOXoasLwnii Yepes
Touky A oTpeska AB.

X MepeceyeHune

OTmeTbTe TOUKy nepecedeHnst oykson D .

‘ I>- MHOroyronbHMK

MocTpovite MHoroyronbHuk ABCD.

¥ CoxpaHuTb

CoxpaHnte n3ameHeHus.

[} Mepemeuats

Monb3ysck NHCTpymMeHTOM «MepemewtaTby, Npo-
BepbTE NPaBUSIbHOCTb NMOCTPOEHUS NPSIMOYTONb-
HUMKa.
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ELERLY

E COOTHOWEHWUA MEXAY CTOPOHAMU U
. YINAMMWU TPEYTO/ZIbHUKOB .

_____________________________________________________________________________________________

gy

N3yuns matepuan 3Toii rnasbl, Bbl npuobpeTére cnegytouime sHaHUA
U NpaKTUYECKUe HaBbIKK:

____________________________________________________________________________________________

3HaHuUA

— Teopema 0 CyMMe BHYTPEHHUX YITOB TPeyrofibHMKa N eé [oKasaTenbCTBO;
— onpeaeneHne BHELLHEro yrra TpeyrorbHuKa 1 ero CBOMCTBO;

— CBOMCTBa NPSIMOYrOSIbHOro TPEeYrofbHUKa;

— MPU3HaKN paBeHCTBa NPAMOYTOSibHbIX TPEYrofbHUKOB;

— CBOWCTBO BUCCEKTPUCHI YINa;

— COOTHOLLEHMS, BblpaXatoLlmne CBA3b Mexay yrrinamum u CTOpoHamm
TPeyronbHuKa;

— HEPaBEHCTBO TPEYrofbHUKa.

MNMpakTuyecKkmne HaBbIKU:

— NPaKTUYECKNI CNocob HaxXoXOeHUss CyMMbI YIIOB TPEYroNbHUKa;
— NPUMEHEHMNE NONYyYEHHbIX TEOPETUYECKMX 3HAHWIA NPW PeLleHn 3aaa4d U
BbINOSTHEHNM NPAKTUYECKMX PaboT.
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@ AKmueusupymLuee yrpaxHeHue

CYMMA BHYTPEHHUX YT TIOB TPEYIOJIbHUKA

1. I3mepbTe TpaHCNOPTUPOM BCE TPWU
yrna TpeyronbHuka ABC, n3o6paxEHHOro Ha
pucyHke 1, n HanguTe ux cymmy. Takyw xe
paboTy BbINoNHUTE 1 Ans TpeyronbHukos MNL
n POR. 3anonHute Tabnuuy no pesynsratam
BblyMcneHnn. Kakoe cBOMUCTBO Bbl 3aMeTUNN?
BbipasuTe ero B 0qHOM NPeAnoXeHnN.

(TpeyI'OJ'IbHVIKVI | L2 L3 £L1+42+/3
AABC
AMNL

__APOR )

2. Hanwucte 6ymarm HayepTute TpeyronbHNK
ABC, Bblpexbte ero 1, 0603Ha4ymMB ero yrmbl
undppamun 1, 2, 3, otopBUTe MX. 3aTEM CIOXUTE,
KakK nokasaHo Ha pucyHke 2. Kakon BbiBOA
MOXHO caenaTtb?

Tenepb Mbl AOKaXXeM OfHY M3 BaXKHENLINX
TeopeM reomeTpum — Teopemy 0 CyMMme YrioB

TpeyronbHUKa.

18.1. Cymma BHYTPEHHUX Yrnos
TpeyrosfibHMKa

% Teopema. Cymma BHyTpPEHHUX YrroB TpeyronbHUKa paBHa 180°.
(?AABC = @A +/B+ /C= 180°

Hokazamenbcmeo. OB6G03Ha4YMM BHYTpeHHME Yrrbl TpeyronbHuka ABC £1, /2 v
Z3 coOTBETCTBEHHO (puc. 3). Yepes BeplunHy A npoBeaémM NpsaMyto a, napannenbHyo
ctopoHe BC, n o6o3Hauum L4 n /5.

/1 = /4, TaKk KaK 3T YITbl HAKPECT fexalume
npu napannensHbix a u BC v cekywen AB.

/3 = /5, TaK KaK 9TU YIIbl HAKPECT nexaume
npu napannenbHbix a  BC n cekywen AC .
Z4 + /2 + /5 =180°, TaK KaK 3Tn yrnbl UMEOT
OOHY BEpLUMHY N 00pasytoT pa3BEPHYTLIN yron.
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W3 atoro paeeHcTBa cneayer, 4to /1 + /2 + /3 =1 80°, T. e. nony4yaem paBeHCTBO

A+ /B+ ZC=180".
Teopema Ooka3aHa.

Cnedcmeue 1. B nio6om TpeyronbHUKe XoTA 6b1 ABa yrna ocTpble.

Jokazamernbcmeo. MNpeanonoXxnm NpoTUBOMONOXHOE, MYCTb B TPEYTONbHUKE TOMbKO
OOWH yron ocTpbln.Torga, Tak Kak ABa OCTaBLUMXCS yrna Tynble, TO X cymma byaet 6ornbLue
180°. OgHako no TeopemMe 0 CyMMe BHYTPEHHUX YIIOB TPeYrofibH1Ka, A0Ka3aHHOW BbILLE,

Takoro ObiTb HE MOXET.

3Ha‘-II/1T npeanornoxeHmne HeBepHoO.
Cnedcmeue doka3aHo.

Cnedcmeue 2. B no60M TpeyronbHUKe He MOXeT 6bITb 60sbLIe OQHOro NPSIMOro

WNnn Tynoro yrna.
OTO 0Ka3aTeNbCTBO BbIMOMHUTE CAMOCTOSATENLHO.
3adava 1. Vcnonb3ya cBefeHUsa, AaHHble Ha

puUcCyHKe 4, HanauTe HEN3BECTHbIN Yron Xx.

PeweHue. Tak kak AABC — paBHOGeOpeHHbIN, TO
ZACB = /A = 40°. [No cBOWCTBY BEpTUKANbHbIX YIOB,
DCE = /ZACB = 40°.

Mo ycnosuto ACED Takxe paBHOOeApeHHbIN.
Mostomy «DCE = ZDEC = 40°. 3HauuT, no
Teopeme o0 cymme yrrnos TpeyronbHuka B ACDE:
40° + 40° + x = 180° vnn x = 100°.

Omeem: 100°.

3adava 2. HaiguTte rpagycHyio mepy Yrnos
TPEYronbHMKa, eCni OHN OTHOCATCA Kak 2 : 31 7.

PeweHue. Yrmnbl TpeyronbHuka 0603Ha4mm, crnegys
ycrioBuio: 2x, 3x u 7x. Torga no Teopeme 0 Cymme yrios

®

40°

E

TpeyronbHMKa nonyyYnm ypasHeHue: 2x+3x+7x=180°. OTkyga Haxoaum x=15°:

3HauuT, rpagycHble Mepbl YrroB TpeyronbHuka: 2x = 2 - 15°= 30°, 3x =3 - 15°=45° u

7x=7-15° =105°.
Omeem. BHyTpeHHUe yrnbl TpeyroibHUKa paBHbI:
30°, 45° n 105°.

18.2. CBOMCTBO BHELUHUX YrfiOB
TpeyronbHuUKa

Yrnbl, CMeXHble BHYTPEHHUM Yyrram TpeyrorbHuKa,
Ha3blBaOT BHEWHUMU yeriamMu TPeyronbHUKa.

Ha pucyHke 5 nszobpaxeHbl BHelwwHue yrmbl CBD u
ABE TpeyronbHuka ABC npv BepwmHe B. OyeBnaHo,
YTO 3TW YIMbl PaBHbI Kak BepTuKarbHble. HadepTtute u
NOKaXUTe Ha YepTexe BHELLUHWE YrMbl NpU BepLUMHaXx

AnC.
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Yol TpeyroribH1Ka, 4YTOObI OTANYATb UX OT BHELLUHMX,
Ha3blBalOT TAKXKEe 8HYyMpPeHHUMU yeriaMmu TPeyrorbHMKa.

'eomempuyeckoe uccrnedosaHue

M3mepbTe ¢ MOMOLLbIO TpaHCNopTMpa BCE BHYTPEH-
HMe 1 BHeLHWe yrnbl TpeyronbHuka ABC Ha pyucyHke 6 1
CPaBHUTE BENIMYMHbI K&XX4Or0 BHELLHEro yrna Tpeyronb-
HWKa C CYMMOM OBYX BHYTPEHHMX YIMOB, HE CMEXHbIX C
HUM: @) Z4n L2+ /3;b) £5n L1+ £3;¢c) L6mn L1+ /2.

K kakomy BbIBOA4Y Bbl NPULLIAY B pe3ynbrate cpaBHe-
H1a? ChopmMynupynTe ero B BUae NpeanonoXeHus.

% Teogema. BHewHNn yron TpeyronbHUKa
paBeH cymMme ABYX BHYTPEHHUX YrnoB, He
CMEXHbIX C HUM.

(?ABC /4 — BHELUHUN @@+42 L4

yron (puc. 7)

Hokazamenbcmeo. Obpatnmcst K pUcyHKy 7. 1o CBOWCTBY CMEXHbIX YrioB

Z3+ /4 =180°.

Mo Teopeme 0 cymme yrnoB TpeyronbHuka £1 + £2 + 23 = 180°.
N3 aTux AByx paseHCTB cnepyeT /1 + /2 + /3= 43 + /4, Takum obpasom,

1+ 12=/4.

Teopema doka3aHa.

N3 31O TEeopeMbl crieayeT BbIBOA.

Crnedcmeue. BHewHuli y2o11 mpey2osibHUKa 60siblwe Kax0020 U3 6 HympeHHUX

yeJsioe, He CMEeXHbIX C HUM.

MpoBepbTe ero NPaBUIbHOCTb CAMOCTOSATENBHO.

g’ 3adaya. [lokaxxnTe, 4TO CyMMa YIToB YeTbIPEX-
yrornbHuka pasHa 360°.

PeweHue. HayepTum Npoun3BONbHbIA YeTbIPEX-
yronbHuk ABCD. Coegunns Toukn A n C, pasgenum
ero Ha [iBa TpeyrosbHuKa.

CyMMa BHYTPEHHMX YITOB Ka)X4oro U3 TpeyrorbHu-
koB ABC v ADC paBHa 180° (puc. 8):

Z1+/£2+23=180°, Z4+./5+.6=180°.

Tak kak LA=/1+/4 w /C=/3+./6, TO
LA+ LB+/LC+D=(L1+£4)+/2 + (L3 +£6)+/£5 =

= (L1+/2 +23) + (L4 +/5 +,6) = 180°+180°= 360°.

126



? Bonpocbi Kk meme @

. Cebopmynupylime meopemy o cymme yarios a) e
mpeyaosibHUKa U MOoSICHUME Ha Yepmexe.

. CKoOMbKO npsiMbiX y2roe moxem b6bimb y mpe-
yeorbHUKa?
. Moeym nu dee cmopoHbI mpey2orbHUKa bbimeb b)
repreHOUKynsapHbIMU mMpembel CMOpPOHe?
. CKombKO mynbIx ya25io8 Moxem umems mpe- 62°
Y2O0IIbHUK? 28°
. Cywecmesyrom fiu mpey20sibHUKU C yaramu:
a) 5°, 55°, 120°; b) 46°, 150°,4°; c)
c) 100°, 20°, 50°; d) 25°, 35°, 100°?
. Umo makoe eHewHuUl y20511 mpeyaoribHUKa? 23°
. CKOMbKO myrbIxX 8HEWHUX 25108 MOXem 6bimb
y mpeyeornbHuka: a) 1; b) 2; c) 3?
. Moeaym nu 6bimb pagHbIMU 8HYmMpeHHUU U d)
8HEeWHuUU yerbl mpeyaosibHUKa rnpu 0OHoU e20
gepuwiuHe?

. CKOMIbKO 8HEWHUX ya25108 mpeyaosibHUKa
Mo2ym 6bimb ocmpbIMU?

2 40°

24°

150° X

ﬂpaKmuquKue 3ada4qu u npusloKeHusl
1. Hangute Tpetumn yron TpeyronbHUKa, ecnu aBa yrna TpeyroribHUKa paBHbI:
a) 60° n 40°; b) 70° n 85°; ¢) 90° n 45°; d) 105° n 30°.
2. Hangute HensBeCTHbIN yron Ha pucyHke 9.
3. Cymma gByx yrroB TpeyrofbHuKa paBHa 78°. Hangute ero Tpetum yron.
4. Hangute HensBecTHble yrnbl Ha pucyHke 10.

3) 50° b) 3x
y X 2x X

X.'y=8:5 X y z=5:6:7

5. HaiguTe HensBecTHble yribl Ha pucyHke 11.

@, 0
2 > ) 2x c) 70°
25° X X x+15°
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il 6. Hanpute HeusBecTHbIe yrribl Ha prcyHKe 12.

b,

65° «x 43°

A E C
ZBAC=74°, ZABC =76°

NE,

S 5

7. HaiionTe x v y Ha pucyHke 13, ecnu a||b.

8. okaxuTte, 4yto L1 = £2 Ha puUcCyHke 14.

9. Hangute x+y Ha pucyHke 15.

10*. HaiiguTe yron a, ecnu a, [, y — yrmbl TpeyronbHvka u o = (B+y) /2.

11. HanguTte yrnbl paBHOCTOPOHHETO TPeyrofibHMUKa.

12. Hangute yrnel paBHOb6eapeHHOro NPSIMOYrofibHOr0 TPEYrofibHUKA.

13. Hangute yrmnbl paBHOGegpeHHOro TpeyronbHuKa, ecnu oauH ns Hmux: a) 50°; b) 60°;
c) 105°.

14. Hangute BHYTpPEHHMWE YIMbl TPEYronibHMKa, eCnv ABa ero BHeLHWX yrna pasHbl 120°
n135°.

15. OguH 13 BHYTPEHHUX YIMoOB TpeyronbHuka paseH 30°, 0auH 13 BHELLHUX YITIOB paBeH
60°. Hangute octaBLUMECHA BHYTPEHHUE YITbl TPEYrofibHUKa.

16. Hangute Hen3BeCTHbIN yron Ha pucyHke 16.
17. HanguTte Hen3BecCTHbIV yrorn Ha pucyHke 17.
18.* Hangute cymmy BCex BHELUHWUX YrNOB TPeyrosibHuKa.

19. [pagycHble Mepbl ABYX YIIOB TPeYyrorbHUKa OTHOCATCS Kak 5 : 9, TpeTui yron Ha 10°
MeHbLUEe MeHbLLEero U3 Hux. Hamngure yrnbl TpeyrorbHuKa.

20. Hangute x Ha pucyHke 18, ecnu a||b.

b) X c)

a)
X X

105°, 150° 1025 2x 140°
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W) D)
a
a)
N 140 X
X
50° b
L 138°
b) ad ¢
145°
s a b
X X
. 259
I are S 140
N\

21. BHyTpeHHue yrnbl TpeyrornbHWKa, He CMEXHbIe C ero
BHELLHWM Yrrom, paBHbIM 108°, oTHoCATCS Kak S : 4.
Hangute aTn BHyTPEHHUE YIhbl.

22*. Hangyte cymmy yrnoB NATUYrONbHUKA Ha puUCyHKe 19.

23. Hangute HensBecCTHble yrNbl Ha pucyHke 20.

24. [lokaxuTe, YTO TPEyrofibHWK C ABYMS paBHbIMU
yrnamu sBnsieTca paBHobeapeHHbIM.

25. OgvH 13 yrnos paBHOBeOpEHHOro TpeyronbHUKa
paBeH: a) 120°; 6) 70°. Hanaute aBa gpyrmx yrna.

26. Yron npu 0CHOBaHWM paBHOBEeaPEHHOMO TPeyronbHMKa
paBeH: a) 15°; 6) 75°? HanauTe ero octarnbHble Yribl.

27. [lokaxunTe, 4YTO ecnm COOTBETCTBYIOLWME CTOPOHDI

ABYX TPEYronbHUKOB NapansesbHbl, TO npunexaine 2x
K HUM YITIbl paBHbI.

28. Hangute yrnol AOB n EOC, ecnu AB=BC, 120°
Z/ABC=50°, AE v CF — GucceKTpuChl Ha puUcyHke 21.

29. Hangnte HEN3BECTHbLIW Yromn X Ha pUCyHKe 22. 5x 3x

30. Hangnte HeN3BECTHLIW Yron X Ha pUCcyHke 23.

31. lNyCcTb COOTBETCTBYIOLLNE CTOPOHbI ABYX TPEYrofb-
HWKOB NepneHAVKYynapHbl. ByayT nv paBHbl COOT- @
BeTCTBYlOLME UM yrbl? OBOCHYyNTE OTBET.

32. MOXHO 1N 13 Kakoro-HUbYyab TPEYrofbHUKa NOMy4YnTb
ABa OCTPOYrofibHbIX TPEeyrofibHMKa C MOMOLLbH
ogHoro paspesa no npsimon? O60CcHynTe CBOM OTBET.

33. Hangute BHyTpeHHue yrnbl TpeyronbHuka ABC,
ecnn: ZA+2ZB =110°n £B+2C =100°.
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34. HacTtonbHas namna, n3obpaxéHHas Ha pucyHke 24, ycTpoeHa Tak, 4to: ZC=110° un
ZA = ZB. Hangute rpagycHyto mepy yrnos A n B. Kak Bbl iymaeTte, no4eMy oHa Tak
ycTpoeHa?

35. Hangunte Hens3BeCTHbIN yron Ha puUcyHke 25.

@ 120°

a) 70° b) 0
50°

X
X
135° 30°
40° \%%

d /\ e) P g '
\x 150° 160° =

%8 MNeomempuyeckas 20/1080/10MKa

Cobepute KMTamckyto UrpyLiky «TaHrpamy».
[nsa aToro ckonupymnTe Ha NNOTHY Bymary KBa-
Apart 1, pasfenve ero Ha CeMb YacTen Tak, Kak
noKasaHo Ha pUCYHKe 26, BbIpeXbTe UX.

Mocne atoro cobepute uUrypkm, n3obpaxex-
Hble Ha pUCYHKe 27, UCnornb3ys Npu 3Tom Bce 6e3
NCKITIOYEHNST HYaCTU UTPYLLKK.




m NMPAMOYIOJIbHbIE TPEYTOJIbHUKU

19.1. CBoncTBa NPAMOYIOfibHbIX TPEYrosibHUKOB

HanoMHuM, 4TO y NpPAMOYronbHOro TpeyrosribHuka oauH yron npamon (90°), a aga
Apyrnx ocTpble. B npsAMoyronsHOM TpeyroribHuKe CTOpoHa, NpoTuBorexalas npamomy
yrny, Ha3blBaeTCa 2urnomeHy3ol, a Kaxgas U3 OBYyX OCTaBLUMXCA CTOPOH HasblBaeTCs
Kamemom. PaccMoTpuM Tenepb HEKOTOPbIE CBOMCTBA NPAMOYIOfIbHOro TPeyrornbHuKa.

% Ceolicmeo 1. Cymma ABYyX OCTpPbIX YrNOB NPSAMOYrofibHOro TpeyronbHuKa
paBHa 90°.

Ha camom gene, cymma BHYTPEHHUX YrnoB TpeyronbHuka pasHa 180°. Ho oanH u3
YrroB NPSIMOYrofbHOro TpeyronbHuKa paseH 90°. [oaToMy cymMa ABYX OCTaBLUMXCSH YIIOB
Tarke pasHa 180° —90° = 90°.

% Ceoticmeo 2. B npAMOYronbHOM TpeyrofibHMKe KaTeT, nexalinini npoTms
yrna B 30°, paBeH NonoBUHE FMMNOTEHY3bl.

Hokazamesnibcmeo. MNyctb B TpeyronbHuke ABC, n3obpaxEéHHOM Ha pUCyHKe 1:

Z/ACB=90° n ZABC = 30°. Torna «£BAC=60°.
Mokaxem, yto AC = ATB ) @ B

MocTpoum TpeyronbHuk DBC, paBHblii JaHHOMY,
Kak MokasaHo Ha pucyHke 1. B pesynsrate nony4um

TpeyronbHuk ABD, BCce yrnbl KOTOPOro paBHbI 60°.

3HauuT, TpeyronbHUk ABD paBHOCTOPOHHMIA. B
yacTtHocTtu, AB = AD. OpHako:

AD = AC + CD = 2A4C. A T C ' D
CnepoBatenbHo, AB =2AC, 1.e. AC = %
Ceolicmeo 0oKa3aHo.

Ceolicmeo 3. Ecnu oaMH U3 KaTeToB NPSAMOYronbHOro TpeyronbHuKa paBeH
NONOBUHE FMMOTEHY3bl, TO 3TOT KaTeT NeXuT npoTtus yrna B 30°.

OTO CBOMCTBO — 06paTHOE CBOMCTBY 2. [lOKaXXnTe ero cCaMoCTOATENbHO.

19.2. Npr3HaKku paBeHCTBa NPAMOYroJibHbIX TPEYrosibHUKOB

MycTb gaHbl npsiMoyronbHble TpeyronbHukn ABC W A, B,C,. 3TN TPEYrofibHUKN UMEIOT
Nno OAHOMY paBHOMY (MpsMoMy) yriy. [oaTomy Ans NPSIMOYronbHbIX TPEYroribHUKOB
NPU3HaKN paBeHCTBa 3HAYNTENBbHO YNPOLLAKTCS.

MNpvBeaém npusHakM paBeHCTBa NPSIMOYrOMbHbLIX TPEYrONIbHUKOB 110 ABYM

katetam (KK npuaHak), katety n octpomy yrny (KY npmsHak), rmnoteHy3e u OCTpOMy
yrny ('Y npusHak) u runoteHyse u katety (K npusHak).
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% Teopema. lMpusHak KK. Ecnn kaTeTbl

OQHOro NPSAAMOYroNibHOro TpeyroribHUKa
COOTBEeTCTBEHHO paBHbl KaTeTamM Apyroro
NPAMOYrosibHOro TpeyrofbHUKa, TO 3THU
TpeyronbHUKU paBHbI (puc. 2).

OTOT NpU3HAK HENOCPEACTBEHHO crieqyeT U3
npu3Haka CYC paBeHCTBa TPeYronbHUKOB.

% Teopema. lMpusHak KY. Ecnu kateT u
npunexawmn K Hemy OCTpPbIA Yron OAHOro
NPAMOYrofibHOro TpeyrosibHMKa CooTBeT-
CTBEHHO paBHbl KaTeTy U npunexaiwemy K
HeMy OCTPOMY Yyriy BTOPOro npsiMoyrosibHoro
TpeyronbHuKa, TO TakMe TPeyrofibHUKN paBHbI
(puc. 3).

OTOT NpU3HaK HeNnocpeaCcTBEHHO crieqyeT u3
npusHaka YCY paBeHCTBa TPeYrofibHUKOB.

% Teopema. lNpusHak I'Y. Ecnu runoteHysa

M OCTpPbIA Yron o4HOro NPAMOYrosibHOro
TpeyroflbHUKa COOTBETCTBEHHO pPaBHbI
rmnoTeHyse M OCTPOMY yrny BTOpPOro
NPSAMOYrofibHOro TpeyrofibHMKa, To Takue
TpeyronbHUKU paBHbl (puc. 4).

OTOT NpU3HaK HeNnocpeaCTBEHHO crieyeT U3
npusHaka YCY paBeHCTBa TPEYrofibHUKOB.

% Teopema. lNMpu3sHak K. Ecnu runoTteHysa

M KaTeT OAHOro MPAMOYFONIbHOTO
TpeyronbHUKa COOTBETCTBEHHO paBHbI
rMNoTeHy3e U KaTeTy BTOPOro TpeyronbHu1Ka,
TO TaKume TPeyrosibHUKN paBHbI (puc. 5).

OTOT NpusHak Hago AokasaTb. [aHbl Tpe-
yronbHukn ABCun A B C nnyctby Hux: ZC=90°,
£C,=90°, AB=A B, BC=BC,.

Hapo pokasate, uto AABC =AA4 B C,.

Hdokazamesibcmeo. Y TpeyronbHUKOB
ABC n A B C, paBHb ABe CTOPOHbI:
AB = A B,, BC =B C,. Ecnu ygacTtca nokasarb,
yto B TpeyronbHukax ABCun A B C, yrnbl ABC v

A B, C Tarke paBHbl, TO paBEHCTBO TpeyronbHUKoB byaet cnegosats n3 CYC npusHaka
paBeHCTBa TPEYronbHMKOB.

Ons pokasatenbctea npunoxum k TpeyronbHuky A B C, tpeyronbHuuk ABC,
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coemecTus kateT BC ¢ paBHbIM emy kaTteTom B C|
(puc. 6). Toraa nyun CA n C A, coctassT pas-
BEPHYTHIV yron, Tak kak yrmbl ZC n ZC | npsmble,
T. e. Toukn 4, C, C, n A 6ynyT nexatb Ha OOHOV
NPSIMOMA.

B pesynbTate TpeyronbHuk ABA, 6y-
AeT paBHoOGeapeHHbIM. Ho BbicoTa paBHO-
GefpeHHOro TpeyrofibHMKa, OnylleHHas Ha
OCHoBaHue, bynet buccektpucon (cornac-
HO 3aKIIl4YEeHU Teopembl Ha cTp. 83).
3naunt, ZABC = ZA B,C..

Teopema dokasaHa.

? Bonpocbl Kk meme

1. Kak Hasbigatomcsi CmopOHbI MPSIMOY20/1IbHO20 mpey20/ibHUKa?
2. Yemy pasHa cymma ocmpbiX y2/108 rpsiMoy20/1bHO20 mpeyaosibHUKa?
3. Moxem nu kakoU-HUbyOb U3 yario8 MpsiMoy20/IbHO20 mpey20sibHUKa bbimb

myrnbim?

4. CKO/bKO 8bICOM y MPSIMOY20/1bHO20 Mpey20ribHUKa?
5. Moxem nu cymma ocmpabix y2r08 rpsiMoy20/1bHO20 mpey20/ibHUKa PagHIMbCs

120°? Noyemy?

6. Kakass umeemcs ces3b Mex0y Kamemom, fexawum rnpomus yana e 30°, u

auriomeHy3ou?

B(B)

7. Hasosume u cgbopmyrnupytime ceolicmea yario8 rpsiMoy20/1bHO20 mpey20/ibHUKaA.
8. Hasoseume u cgopmynupyume rpusHaku pageHcmea rnpsMoy20sibHbIX

mpey20rbHUKOS.

9. ByOGym nu pagHbl rpsiMoy20sibHble mpey2osibHUKU, eC/lu Kamem U y20s1 00HO020
mpeyaosibHUKa CO0MeemcmeeHHO pasHbl Kamemy U yaily 8mopozo?
10. Hazoeume kamem u auriomeHy3y AABC, ecnu /A +/B = £C.

I'IpaKmuquKue 3adavyu u rNMpusioXxXeHusi

1. 3anuLwunTe rMNoTeHy3y 1 KaTeTbl NPSMOYTONbHOTO
TpeyronbHuka ABC Ha pucyHke 7a. Kakas
CTOpOHa 3TOro TpeyrorbHvKa AnvHHee: a) AB
nnn BC; b) AB vrim AC?

2. 3anuLunTe runoTeHyay 1 KaTeTbl NPSIMOYroNbHOMO
TpeyronbHuka POR Ha pucyHke 7b. Kakas
CTOpOHa 3TOro TpeyronbHuka AnuHHee: a) PR
nwnn PQ; b) PR vnn OR?

3. OauH 13 OCTPbIX YIMOB NPSAMOYrOfbHOrO
TpeyronbHuKa paBeH 23°. Hangure TpeTtunin yron
3TOro TpeyrosibHuKa.
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5. O,u,MH |/|3 OCprIX YrNoB MPsIMOYrosibHOro TpeyronbHuka paseH 30°, runoteHysa 34.
HananTte yrnbl 3TOro TpeyronbHUKa U OAnH N3 KaTeTos.

6. 'MnoTeHy3a NnpAMOYronbHOro TpeyronbHuka pasHa 14, a oguH 13 katetos 7. Hanagnte
Yrnbl 3TOrO TpeyrosibHUKa.

7. Hapucynke 8: a)c=7?; b)a=7?; c)x=?

. 60 c 2x 12 1,6
a
X
d 3.2

8. Ha pucynke 9:  a) AB=20, AD=7?; b)AB=18, BD=7; c¢)BD="?

/AN

9. Hangute HensBeCTHbIE YrIbl Ha pucyHke 10.

19 o X > | 9
it hr\ E

d) e ¥/,
65° = X
W | 40° | 40°
3 10. PaBHbl nu TpeyronbHukn ACBu DCE Ha
@ pucyHke 11, ecnun: a) LA=/D, /B=/F;

P b)BC=DE,AB=CE; c)AC=CD, BC=CE;
d) AB=DE?
11. B TpeyronbHukax ABCn A B C ymbl An A
npsimble. [JokaxuTe, 4TO AAbé AA B C
ecmu BD v BD, 6uccektpucel u £B = ZB
1] BD=BD.,.
C
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m CBOWUCTBO BUCCEKTPUCHI YI/IA

% Teopema. B npsAMOyronbHOM TpeyronbHUKe MeauaHa, npoBeAéHHas K
runoTeHyse, paBHa eé NonoBUHe.

MycTb B npsimoyronibHoM TpeyronbHuke ABC: AB — runoteHysa, a CD— meguaHa,

T.€. AD=DB (puc. 1). Lokaxem, yto CD = % :

Joka3zamernbcmeo. Coenaem 4ONONHUTENbHbIE MOCTPOEHMSE: B Touke B cTopoHbl CB
NocTpoum nepneHankynsip. OTMETUM Ha HEM TOuKy E
Tak, 4tobbl AC=EB, n npoeaém otpesok CE. @

PaccMoTpuM NpsMOYronbHble TPeyronbHUKK Y E
ABC v EBC. Y Hux CB — obwui kater 1 AC=EB
Mo nocTpoeHuto. Toraa aTU TPeyronbHUKM PaBHbI
no npusHaky KK paBeHCTBa NPAMOYrofbHbIX D
TpeyronbHukos. Takum obpasom, LABC = LECB.

370 3HauuT, Yto TpeyronbHuk CDB paBHO-
6enpeHHbii 1 CD=DB.
C
Ho no ycnosuio, DB = ﬁ B
2 4B
Otkyaa cneayert, uto CD = 7

Teopema doka3aHa.

3adaya. Ookaxute, yto TpeyronbHuk ABC,
N306pPaXXEHHBIN Ha PUCYHKE 2, paBHOBEAPEHHbIN.

PeweHue. AAED =ABFD, Tak kak paBHbl UX
FMMNOTEHY3bl U MO OAHOMY OCTPOMY Yry. TpeyronbHUKM
CED v CFD — npsimoyronbHble. Torga no npusHaky
'K paBeHCTBa NPAMOYrofbHbIX TPEYrofibHUKOB
ACED =ACFD, takkak ED = FD n CD — nx obLiasa
rMnoTeHysa.

3Hauut, AADC=ABDC, 1.e. AC=BC n AABC — paBHOGeapeHHbIN.
CBOMCTBO GUCCEKTPUCHI yrna

HanomHum, 4To paccTosiHMEM OT TOUKM 40 NPSIMON Ha3bIBAETCA ANVHA Nepnenavkynsapa,
OMyLLEHHOrO U3 TOYKM Ha NPSIMYHO.

% Teopema. PaccTosiHus OT NO6GON TOUKU
GUCCEeKTPUCHLI Hepa3BEPHYTOro yrna 4o ero
CTOPOH paBHbL.

Jokazamenbcmeo. MNyctb aaHbl yron O u ero
ouccektpuca OC (puc. 3). OTMeTUM Ha BuccekTpuce
OC npoun3sBornbHY TOYKY 1D 1 OMYCTUM Ha CTOPOHBI
yrna nepnenaukynspsl DA v DB.

B npsimoyronbHbIx TpeyronbHukax OAD v OBD: )
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=
=

5

1) ZAOD =/B0OD no ycrnosuio;

2) OD — obuas runoteHysa.
Mo npusHaky 'Y paBeHCTBa NPSAMOYrosibHbIX

E
O L TpeyronbHukoB AOAD = AOBD. B yacTtHoCTH,
DA=DB.
K Teopema Ooka3aHa.
20° 3adava. Ha 6uccektpuce OL yrna EOF
F B3siTa Touka K (puc. 4). Hangute ymebl: a) EOK
n OKF,ecnrm EK1OE, KF1OF n Z/KOF =20°.
PeweHue. 1. Kak bb1510 NokasaHo BbiLLE,
(5) AEOK = AFOK, nostomy
4 D ZEOK =/FOK =20°n
ZOKF=/0KE =90° — 20°= 70°.
2. ZEOF=2-ZKOF=40°,
0 /FKE = Z/FKO + ZOKE =70°+70° = 140°.
B Omeem: a) 20° n 70°; b) 40° n 140°.
@ 4 - ? Bonpocbkl Kk meme
0 1. Yemy pasHa meduaHa, npoeedEHHas K 2uro-
MmeHy3e NpPsIMOy20/1bHO20 MpPey20sibHUKa?
2. Chbopmynupytime u pa3bsicCHUMe c8olcmeo
C B buccekmpucsil.

@ lMpakmuyecKue ynpa)kHeHus1 U NpusioXeHusl
1..ByayT nu paBHbl TpeyronbHukn OAC n ODB Ha pucyHke 5, ecnu: a) OC=0B,;

b) AC=BD; c) AO=0D; d) AC=0D; e) /OCA=20BD?
2. bynyt nu paBHbl TpeyronbHukn BAC n CDB Ha pucyHke 6, ecnu: a) AC=BD;

b) OA=0D; c) ZOCB=20BC; d) BC=0D; e) ZACB =2DBC?
3. B tpeyronbHuke ABC npoBefeHa Boicota BD. [okaxwuTe, 4Tto TpeyronbHuk A BC paBHO-

oenpennsiit, eciiu AD = DC.

4. B octpoyronbHom TpeyrosbHuke A BC pasHbl BbicoTbl A4, n CC,. [lokaxuTe paBeHCTBO
Z/BAC = ZBCA.

5. [lokaxxute, 4TO NPOU3BOSIbHAs TOYKa BUCCEKTPUCHI yrna paBHOyaaneHa oT CTOPOH yrna.

6. MycTb paccTosiHue oT Toukmn Ha BuccekTpuce yrna AOB po nyya OA pasHa 7 cm. Haii-

[MTe pacCTosiH1e OT 3Tol Toukm Ao nyda OB.
7. Oan yron O n Todka C Ha ero 6uccektpuce. Hangute pacctosiHne ot Toukm C 40 CTOPOH

yrna, ecnn £0=60° n OC = 14 cm.
8*. [lokaxuTe, YTO B MPSMOYrofIbHOM TPeyrofibHUKe BbICOTa, OMyLLeHHas U3 BepLUMHbI

MPSIMOTO yrra Ha rMnoTeHy3y, paBHa €€ NonoByMHE.
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9. Bo BHyTpeHHew obnactu yrna A OB BbibpaHa Touka
N. OokaxunTte, 4to Touka N nexuT Ha buccekTpuce
yma AOB, ecnin AN=BN, OA1AN v OB1BN.

10*. Ha nucte 6ymarun B KneTtky nsobpaxeHa 4yactb
yrna. Kycok Bymarun, Ha KOTOpOM nomMeujanach
BepLUMHa yrrna, oTopBaH. M3BecTHO, YTo ToYkM A 1
B paBHoyganeHbl oT cTopoH yrna. Kak noctpouTb
BuccekTpucy yrna (puc. 7)?

11. Hangute cymmy yrnoB naTuyronbHukKa, n3obpa-
YXEHHOro Ha pUCyHke 8.

12. Yrnbl TpeyronbHUKOB Ha NOBEPXHOCTU Kyba, n3o-
Opak€HHOro Ha pucyHke 9, 0603Ha4eHbI Ldpamu.
Hangute cymmy aTux yrnos.

13. B npsimoyronbHom TpeyronsHuke ABC yron C
npamon. Hanante CD, ecnu AB=12 w CD=DB
(puc. 10).

14. Megvana, npoBegEHHAs K rMNOTEHYy3e NpsiMo-
YroNbHOro TpeyrosibHuKa, pasHa 8 cm. [ycTb oauH
13 yrnoB TpeyrosibH1Ka paseH 60°. Hangute ctopo-
Hbl, MpUNexXawme K Tomy yrny.

15*. [lokaxunte, 4YTO TOYKa nepecevyeHus OByx buc-
CEKTPUC TpeyrornbHUKa paBHOyAaneHa ot BCex ero
CTOPOH.

16*. Y paBHOGeapeHHbIx TpeyronbHkoB ABCn A B.C,
paBHbl ocHoBaHnsa ACwn A, C, nebicotel BDu B D,
ONYLEHHbIE Ha 3TN OCHOBaHUA. [JoKaxuTe, 4TO
AABC=AABC,.

17*. B paBHOGeapeHHOM TpeyronbHuke ABC ¢ ocHo-
BaHuem AC Bbicotbl AD u BE nepecekatoTtcsa noa
yrnom 50°. HanauTte yrnbl TpeyronbHuKa.

18*. [Jokaxknute paBeHCTBO MPSIMOYrONbHbIX TPEYrosib-
HWKOB MO KaTeTy M BbICOTE, OMyLLEHHON Ha rmnoTe-
Hy3y.

19*. [lokaxknute paBeHCTBO NPSIMOYTofbHbIX TPEYrofb-
HUKOB NO KaTeTy u Guccektpmuce, onyLweHHON Ha
TMNOTEHY3Y.

TOYHOCTb U KPATKOCTb B reOMeTpumn
M3BeCcTHO, 4TO MaTemaTtndeckne npeanoxeHus
AOMMKHbI BbITb TOYHBIMW, 4OCTATOYHO MOMHLIMU U B
TO XXe BpemMsi KpaTknmu, 6e3 nuwHmnx cros. Onpeae-
nuTe B Cnegyowmx NpeanoXeHnsax MwHne cnoea.

1. B npsAMOyronbHOM TpeyronbHuKe cymma ABYX
OCTpbIX yrnos pasHa 90°.

2. Ecnn B npsiMOyronbHOM TpeyronbHuUke KaTeT paBeH NofoBUHE MNOTEHY3bl, TO ﬂpOTI/IBO-

nexawum emy ocTpbin yron paseH 30°.

3. @) MHOroyronbHMK ¢ HaMMeHbLIMM YUCIIOM CTOPOH; b) xopAaa, npoxouﬂm,asr yepes
LEHTP OKPYXHOCTU; C) paBHOGeOpeHHbI TPEeYronbHWK, OCHOBaHNE KOTOPOro: paBHo

BGOKOBOW CTOPOHE.
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COOTHOWEHUA MEXOQY CTOPOHAMU U
YIIAMU TPEYTOJIbHUKA

21.1. COOTHOLIEHNA MeXAY CTOPOHAMU U yrnaMu TpeyrosibHUKa

% Teopema. MpoTuB 6onbluen CTOPOHbI TPEeYronibHMUKa NeXUT GOoNbLUMA Yrorl.

T R4BC, AB > AC (puc. 1) B Cres s

@ C Hokazamesnbcmeo. Ha nyye AB oTtnoxum
7 AD = AC. Tak kak AB>AD, Tto Touyka D
npuHaanexut otpesky AB. 3HauuT, nyy CD ne-
XXMT BO BHYTpeHHen obnactu yrna C v genvT yron
| 2 C Ha pBa yrna. MNoatomy £ C > /1.

4 1 D y: Tak kak TpeyronbHuk ACD no nocTtpoeHuto
aBnseTcs paBHobeapeHHsIM, To /1 = /2.

Tak kak £2 — BHeluHuit yron TpeyronbHuka CDB, To /2 >/B.

N3 aTux cooTHoweHwii cneayert, uto L C > /1= /2> /B, 1.e. ZC > /B.
Teopema Ooka3aHa.

CnpaBeanuea Teopema, obpaTHas 3TOM TEOPEME.

% O6bpamHasi meopema. NMpoTuBe GonbLuero yria TpeyronbHUKa NexuT 6onbLian
CTOpOHa.

3Ty TeopeMmy [OOKaXWUTe CaMOCTOSTENbLHO.

@ c Cnedcmeue 1. B paBHoGegpeHHOM
TpeyrornbHUKe NPOTUB PaBHbIX CTOPOH nexar
1 paBHbIe yrrbl.
4

Ota Teopema 6bina gokasaHa paHee.

3adaya 1. MNonb3yack cBeAeHUSAMU, AaHHbIMM
Ha puUcyHKe 2, fokaxuTe, yto L1 > /3.
PeweHue. AcHo, yTo /2 >/3, TaK KaKk L2 —
BHewWHu yron A BDC v no cBOWCTBY BHELLHETO
yma: £2=/3+ /44w £4>0.
@ B Tak kak AACD — paBHOGeapeHHbIN, TO
1 /1 = /2. CnepoBaTenbHo, £1 >/3.
3ada4a 2. MNonb3ysacb CBeAEHUSIMU, AaHHbIMM
Ha pucyHke 3, pokaxuTe, 4To AB < AC.
L2 PeweHue. ABDC — paBHo6eapeHHbIN (Tak Kak
' BD = DC), torpga £1 = /2. Takkak £1< ZABC,
T0 £2< ZABC. 3Hauut, AB < AC, TaKk KaKk npoT1B
BonbLuero yrna nexuT donbllas cTopoHa.

138



21.2. HepaBeHCTBO TpPeyrosbHUKA
AKmueu3supyroujue yrnpaxHeHusl.

Bbl, KOHe4YHO, BuAenun crnegbl Nwogen Ha
razoHe (puc. 4). O6bIMHO OHM XOOAT HE Mo
TpoTyapaMm, 4YToObl COKpaTUTb NyTb U, CaMU TOroO
He 3Has, NONb3yHTCS CBOMCTBOM TPEYrofbHMKA,
Ha3bIBaEMbIM «HEPABEHCTBO TPEYrofibHMKa». Yto
3TO 3a CBONCTBO?

% Teopema. Kaxpas cTopoHa TpeyronbHUKa MeHblUe CyMMbl ABYX APYrUX
CTOPOH.

(\?‘AABC (puc. 1) l:> (EC < AB + BC

Hokazamenbcmeo. Otnoxum Ha npsimoit AB otpesok BD, paBHblii oTpesky BC u
coeamHum Toukn C u D (puc. 5). B pesynsrate nony4nm paBHoGeapeHHbIV TPeYronbHNK
BCD. Torna £1 = /2, tak kak BC = BD. W3 nocTtpoeHus cneayer, uto ZACD > /1. B
atom cnyvae LACD > /2, Takkak £1 = /2.

Mony4nnu HepaBeHCTBO, CBS3bIBalOLLEE YITbl @ C
TpeyronbHuka ACD. Tak kak NpoTuB GOonbLUEro
yrna nexuT Gonbluasi CTOpoHa, TO NPUXOANM K 1
HepaBeHcTBY AC < AD. Torga 13 paBeHCTBa
AD = AB + BD cnepnyert, uto AC < AB + BD.
OTkyaa, yuutbiBas,, uTo BD = BC, nonyyum 2
AC < AB + BC. A B I D

Teopema Ooka3aHa.

M3 aTon Teopembl BbITEKAET CrieytoLlee yTBepxaeHue.

Cnedcmeue 2. Ana nobbix Tpex Touek A, B u C, He nexawmnx Ha ogHON NPsIMON,
cnpaBeanuebl HepaBeHcTBa AB <AC+ BC,AC<AB+ BCw BC<AB + AC.

Kaxgoe 13 atunx HepaBEHCTB Ha3blBa€TCA HEPaABEeHCIMBOM mpeyeOlibHUKAa.

Ecnn toukn 4, B n C nexat Ha ogHOW NpsiMOi, OOHO U3 HEPaBEHCTB 06paTUTCs B
paBEHCTBO, a ApyrMe oCcTalTCa HepaBEeHCTBaMM.

Hanpumep, ecniv 3T1 TOYKM NexXaT Ha 0HON NPSAMOW U ToUKa A NEXuT Mexay Todkamun B
n C, 1o BbinonHsatotca cootHowenna AC = AB + BC, AB<AC + BC n BC<AB + AC.

Cnedcmeue 3. Kaxpaa cTopoHa TpeyronbHUKa 6onblue pa3HOCTU ABYX APYrux
CTOpPOH.

Ha camom pgene, BbiGpaB ogHo 13 HepaseHcTB AB < AC + BC, nepenuiiem ero B
Buge: AB—AC < BC wimv BC>AB - AC.

TouHo Tak e u3 HepaBeHcTBa AC < AB + BC nony4yaem HepaBeHCTBO BC > AC —
AB. A vz nepaseHctB BC > AB — ACunBC > AC — AB cnenyet BC > |AB — ACI

Takum o6pas3om, Kaxaaa CTOPOHa TPeyrofibHUKa MeHblle CyMMbl ABYX p,pymx
CTOPOH U Gonblue MoAyIs UX Pa3HOCTMU . 1
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3adaya. [InviHbl OABYX CTOPOH TpeyronbHuKa
- O,r?.,-",y;-_]-,g. Hanaute onuHy TpeTben CTOPOHbI, eCrniu @
U3BECTHO, “4T0 OHa Bblpa)kaeTcs LenbiM YMCITOM
(puc. 2). 0.7 1,9
PeweHue. VN3BeCTHbl ONNHbI ABYX CTOPOH:
0,7 n 1,9. AnnHy TpeTben CTOPOHbI TPeyronbHMKa
Hangem, UCXOAA U3 HEepPaBEHCTB TPEYrofibHUKa:
1)x+0,7>19 vwim x>1.2; 2)19+0,7>x
nwmm x < 2,6.
M3 aTnx OByx HepaBeHCTB nonyymm 1,2 < x < 2,6.

Tak kak x — Lenoe Yncno, To TONbKO 3HaYEeHNEe X = 2 yaOBNETBOPSIET 3TOMY ABONHOMY
HepaBeHCTBY. Tak, AnMHa HEM3BECTHONM CTOPOHbI TPEYroNbHUKa paBHa 2.

OTtBeT: 2.

2 Bonpocbl kK meme

1. Moxem nu 6onbwul y2on mpeyeorbHuka beimb MeHbwe 60°? Moxem fiu MeHbwuU
yeon mpeyaosibHuUka 6eime 6onbwe 60°7?

2. CpasHume yenbl mpeyeonbHuka ABC, ecnu a) AB<BC<AC; b) AB=AC <BC.
Moxem nu y2on A 6bimb mynbim y2r0M?

Moxxem nu 8 mpey2onbHUKe MeHblUasi CmopoHa fiexams npomue myrozo yana?

B 4em cMbic/T HepageHcmea mpeyaorbHUKa?

Kakue 3ada4u pewaromcsi ¢ npuMeHeHUeM HepaseHcmea mpey20/ibHUKa?

Kakasi cmopoHa npsiMoy20orbHO20 mpeyaoribHuUKa 6o/bLe: 2urnomeHy3a unu kamem?

IRERCII

ﬂpaxmuqecxue yrnpaXkHeHusi U rnpusioXXeHus

1. OnpegenuTe HanbonbLuyto cTopoHy TpeyronbHuka ABC, ecrm ZA> /B> /C.
2. Onpegenute HaumeHbLUyo cTopoHy TpeyronbHuka ABC, ecnn ZA=/B< /C.

3. OnpepenuTte: a) HanbonbLUyto; b) HauMeHbLLY CTOPoHYy TpeyronbHuka ABC, ecnu
AB =BC>AC.

4. OnpepgenuTe: a) HaubonbLyto; b) HaumeHbLylo CTOpoHy TpeyronbHuka ABC, ecnu
AB >BC >AC.

5. MOXXHO N1 NOCTPOUTL TPEYrONbHUK U3 OTpe3koB: a) 2 m, 2 m n 3 m; b) 1 dm, 2 dm v
3dm?

6. MOXXHO N1 NOCTPOUTbL TPEYronbHUK U3 O0Tpe3koB: a) 12 cm, 23 cm v 35 cm; b) 45 m,
22 mwn 33 m?

7. CyweCTBYIOT N TPEYroNibHUK CO cTopoHamu: a) 2; 3; 4; b) 2; 2; 4; c) 3,6; 1,8; 5;
d) 56; 38; 19?

8. Hangute TpeTblo CTOPOHY paBHOGEAPEHHOIO TPEYronbHNKa, eCNn ANHbI ABYX APYTUX
CTOpPOH paBHbl: @) 71 3; b) 10 5; c) 8 n 5.

9. MepumeTp TpeyronbHuka paBeH 34 dm. MoxeT N ogHa M3 CTOPOH ObITb PaBHOM:
a) 16 dm; b) 17 dm; c) 18 dm? Mouyemy?

10. NepumeTp TpeyronbHuka paseH 12. MoxeT nn ogHa U3 CTOPOH ObiTb paBHOW: a) 5;
b) 6; c) 87 Nouemy?
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11*. HanamTte HaMbornbLUyo 1 HAUMEHbBLLYIO CTO- @

poHy TpeyronbHuka ABC, ecnu: a) BC= 9, B

AC =8, AB=7;b)BC=9,AC=8; AB = 8; <

c)BC=9, AC=9, AB = 8. 64|50 c
12. CpaBHuTe CTOPOHbI TpeyronbHuka ABC,

ecnu: a) /A = 25°, /B = 100° b) ~ A=40°, 4 50°\84°

/B =100°c) £A =60°, «B =60°.
13. JokaxuTe, 4To nobasi CTopoHa TpeyrosnbHMKa
BornbLle pasHOCTU ABYX APYrMX CTOPOH.

14. MNepumeTp paBHOGEAPEHHOIO TPEYronbHUKa
paBeH 25 c¢m, ogHa n3 ero cTopoH 6onbLue

apyrovt Ha 4 cm. Haingute CTOpPOHbI Tpe- AN550 C

YronbHvKa. 619
15 CKONMbKO MOXHO NOCTPOUTb PasfNYHbIX

TPEYronbHNKOB U3 OTPE3KOB C ANnHaMn 2; 3;

4;,5un67?
16. Kakyto reomeTpuyeckyo ourypy coctasnstoT 649

otpeskn AB, BCun AC, ecnun onsa Tpéx Touek

B
® @
6/\

D

nnockoctn A, B, C BbINonHaAeTCA HepaBeH-
ctBo AB+BC > AC?

17 [okaxuTe, 4yTO MeanaHa TpeyrofibHMKa
MeHbLUEe MOMOBUHbLI €ro nepumeTpa (nony-
nepumeTpa).

18. Kakoii u3 yrnos TpeyronbHuka ABC Hanbonb-

LW U Kakon HanmeHbLniA, ecnu AB=12 cm, C
BC=10 cm, CA=7 cm? a:b:c=1:2:3
19. Kakasa cTtopoHa paBHOOeapeHHOro Tpe-

yronbHuKa Havbonbluas, ecnu yron npu ero b) a
BepLuMHe paBeH 62°? A ecnu oH paBeH 58°7? 2
20. CpaBHuUTe cTOpOHbI TpeyronbHuka ABC,
2a

ecnu: a) LA> /B> /C; b) ZA=2B< £C.

21. HanguTte yron, KOTopbln o6pasyeTcs npu
nepeceyeHnn aByx BUCCEKTPUC PaBHOCTO-
POHHEro TpeyrosibHUKa.

22*, Nyctb AB> BC B TpeyronbHuke ABC n £ A=60°. Kakne 3Ha4eHNs MOXET NpUHU-
maTtb yron B?

23*T1ycTb Ans YrnoB a, S5 vy TpeyrofibHUKa UMEKT MECTO COOTHOLLeHUSs: a<f+y, f<a+ty,
y<a+pf. Kakum ByneT aToT TpeyronbHUK?

24.* Ha pucyHke 7 ykaxuTe HambonbLumin N HammMmeHbLInn oTpeskn. OBoCHyTe CBOM
OTBET.

25. Ha pucyHke 8 ykaxuTe HauMeHbLUYK CTOPOHY TPeyrofbHUKa.

26. CyLeCcTBYIOT N TPEYrONbHUKN C TakMMn AaHHbIMK (puc. 9)? BepHbl nn ,u,aHHble 3a-
nayun?

27. CyuwiecTBYeT Nn TpeyrornbHUK ¢ nepumeTtpom 20 cm, ogHa CTOpoHa KOToporo Ha 2cm
OJIMHHEe BTOPOWN, a TPeTbA Ha 4 cm Kopodye eé? <

141



NMPAKTUYECKUE YNPAXHEHUA U NPUNOKEHUA.

NMPOBEPbTE CBOWU 3HAHUA

22.1. MpaKTUyecKne ynpa>kHeHUA U NPUIOKEHUA

1. Ha ckonbko rpagycoB NOBEPHETCS YENoBeK, ecrnn
OH, obonas nnowaaky TpeyronbHon dopmbl,
BEPHETCA B Ha4yarnbHyto To4ky? A ecnu ato byaet
KBagpaTHasa nnowaaka?

2. Ha pucyHke 1 nsobpaxeHa BOAsiHas MenbHMUA.
Haipute Z/B n ZC, ecnn ogHa 4acTb MerbHULbI
nmeet Bug tTpeyronbHuka ABC, B KoTOpoMm
ZA=30°, AB=AC.

3. lE',J'IVIHa KyCKa NnpoOBOJIOKM BblpaXaeTca uesfibiM

YMCNOM CaHTMMeTpoB. M3 HEE HyXXHO caenaTb
TPEyronbHMK, 0gHa CTOpPOHa KOTOPOro paBHa
1 ¢cm, a BTopas 10 cm. Yemy paBHa TpeTbs
CTOpPOHAa TpeyrosibH1Ka?

4. Ha nucte Bymaru Ha4yepyeH yror, BepLUMHA KOTOPOro
oTopBaHa. MoxHO nn nocTtpouTb BuccekTpucy
aToro yrna?

5. MoxHo nun, crubasa nuct Gymarm, NoNyyYnTb
napannenbHble NpsiMble?

6. Ha pucyHke 2 nsobpaxéH 3Hak «Stop» B Buae
pPaBHOCTOPOHHEro MHOroyronbHuka. Hangurte
CYMMY €ro BHYTPEHHUX U BHELUHUX YIIOB.

7. Hangute rpagycHyto Mepy O4HOW CeKumun Koreca
aBTOMOGBUNSA, N306pPaXEHHOrO Ha pUcyHke 3.

8. Kakne TpeyronbHMKN MOXXHO NOCTPOUTL C MOMOLLIbHO
CknagHoro metpa — npubopa Ans namepeHus
ANvHbI (puc. 4) ?

9. lMNMocTponTe anropuTM BbIYUCNEHUS TakuUX O7NH
KakK BblCOTa [iepeBa, LuMpuHa o3epa unmv ospara u
OPYrux, N30OPaKEHHBIX HA PUCYHKE 5, NPUMeEHAs
3HaHMs, NONyYEeHHbIE B 3TON rnaee, n 060CHYNTE
ero.

10. O6bsicHUTE cNOCO6 BbIYUCIEHUS LLUMPUHBI PEKH,
N300paXKEHHON Ha PUCYHKeE 6, MONb3YySCb NPU3HAKOM

@ paBeHCTBa NPAMOYrOfbHbIX TPEYroNbHUKOB U
HeobXoaNMbIMM MOCTPOEHUAMM.
R T 11. CTponTenu Ha4HaoT NPOKMaaKy NPAMONMMHENHOTO
e B TOHHEenNs cpasy C ABYX CTOPOH ropbl (puc. 7).
GO s Tk L MNpaBWNbHO N paccyuTan MHXeHepsbl, ecrnu
e T npy U3MepeHnn Nony4unmn crneayoLime aaHHbIe:
SRR LI TR ZA4,=50°10", ZB, = 48°20'n £C = 80°5"7?
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3aHMmaTenbHanA reomeTtpua

1. Vcnonb3yst NMHENKY, N306paxEHHYO Ha
pucyHke 8, 06e CTOPOHbI KOTOPON MOXHO
ncnonb3oBaTb AS19 MOCTPOEHUS MPSMOK
(WwkonbHasa NuHenka):

a) NoAenuTe AaHHbIn yron nononam;

b) nogenute AaHHbIM OTPE30K nononam;

C) nocTpowTe yron, BaBoe 60MbLUMIA JaHHOTO;

d) nocTponTe oTpe3ok, BaBoe 6GonbLinmn
AAHHOrO;

€) npoBeauTe NepneHauKkynap B OaHHYHO
TOYKY NPAMOW;

f) yepes3 gaHHyO TOYKY NpoBeANTE NPSMYIO,
napannenbHyto JaHHOW NPAMOWN;

g) Yyepes AaHHYI TOYKY nNpoBeauTe NpsmMyio,
nepneHanKynapHyto JaHHOM NPAMOWN.

2. Kak nocTpouTb KBagpar:

a) No CTOPOHE;

b) no anaroHanu;

C) No cepeanHam OBYX NPOTUBOMOMOXHbIX
CTOPOH;

d) ABYM CMeXHbIM CTOpOHaM;

€) OQHOW CTOPOHE U LEHTPY;

f) uUeHTpy M OBYM TO4YKaM Ha OLHOWN
CcTopoHe?
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SR

“ili . 22.2. NMpoBepbTe CBOU 3HAHUSA
1.3anonHiTe NPONYyCcKN B COOTBETCTBUM CO CMbIC/IOM MPEAI0MKEHMIA.

1. Yron, ... BHyTpEeHHeMy Yrny TpeyrosibHMKa, Ha3blBaeTCs €ro BHELUHUM YTIIOM.
2. ... yrnoB TpeyrornbHuKa pasHa 180°.

3. TpeyronbHKK, CyMMa ABYX YrmoB KoToporo pasHa 90°, Byaer ... .

4. BHelwuH yron TpeyronibHUKa PaBeH ..., HE CMEXHbIX C HUM .

5. Ecnun ognH 13 yrnoB TpeyrornbHWKa Tynowu, To ABa OCTanbHbIX yrna ... .

6. Yrnbl NPSAMOYrofbHOro TPeyroribHUKa He MOryT ObiTb... .

7. Kaxxgast CTopoHa TpeyrofibH1Ka ... CyMMbl OCTarnbHbIX CTOPOH.

8

. Ecnny aByx npsiMoyronbHbIX TPEYrofbHUKOB PaBHbI MMMOTEHY3A U ..., TO 3TN TPEYTONbHUKM
paBHbI.

9. Ecnn y npsiMoyronbHbIX TPeyronbHUKOB paBHbIl KaTeTbl, TO ... .

10. Ecnu B npsiMOyronbHOM TpeyrofibHUKe K rmnoTeHy3e npoBedeHa ..., TO OHa paBHa
NONOBUHE 3TOM MMMNOTEHY3bI.

11. Ecnu kateT NpAMOYrofibHOro TPEYrofbHUKA ..., TO OH NeXuT npoTtus yrna 30°.
12. Toukun, paBHOyOan€éHHbIE OT CTOPOH Yyrna, nexar ... .

2. Ecnn B npuBeAEHHDBIX HUXKe NpPeanoXXeHUaX UMeroTca OWnbKK, HarnguTte u
ucnpasbTe UX.

1. Ecnu y npsiMOyronbHbIX TPEYronbHUKOB paBHbI TMNOTEHY3bI M MO O4HOMY OCTPOMY Yriy,
TO 3TWN TPEYrofibHUKN PaBHbI.

2. CymMa BHYTPEHHUX N BHELLHUX YITOB TpeyrofbHuka pasHa 180°.

3. BHeLwHWI yron TpeyronbH1UKa paBeH CyMMe ABYX BHYTPEHHUX YITI0B.

4. B TpeyroJibHMKe npoTmne oonbLuen CTOPOHbI JTIEXUT MEHbLUUN yromn, npoTtme bonbLuero
yrra JIEXUT MeHbLLlaA CTOPOHa.

5. Kaxxgasi cTopoHa TpeyrornbHMKa MeHbLUe pa3HOCTU OCTarlbHbIX CTOPOH.
6. MNpsIMOYronbHbIN TPEYroNbHUK UMEET TONbKO OAHY BbICOTY.

7. KateT npsiMOyronbHOro TpeyroribHMKa paBeH NoNoBUHE MMNOTEHY3b.
8. BbicoTa nNpsiMOYronbHOro TpeyronbHMKa paBHa NofioBUHE MMNOTEHY3bI.

9. Ecnn y npsiMOyronbHbIX TPeYronbHUKOB paBHbI TMMNOTEHY3bI, TO 3TV TPEYrONbHWUKUN Takke
paBHbI.

10. BHyTpeHHWI1 yron TpeyroribH1Ka BCcerga MeHblle CyMMbl ABYX OCTaBLLMXCH YITOB.
11. BHelwHuWe yrnbl TpeyronbHWKa Bcerga Tynole.

12. BbICOTbI NPAMOYIOfnbHOro TpeyroribHUKa nepecekatroTcs B BEpLUMHE NPSAMOro yrna.
13. Toukun, paBHOyAanéHHbIe OT CTOPOH Yyrna, nexart Ha buccekTpuce aToro yrna.

14. BriccekTpuca yrna — aTo reoMeTpnyeckoe MecTo TOHEK, paBHOYAANEHHbIX OT €ro CTOPOH.
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3. 3anuwunTe Ha3BaHMe reomeTpudeckom purypbl, MMeroLw,en faHHOe CBOUCTBO,
B COOTBETCTBYIOLLLYIO CTPOKY CnpaBa.

Cymma BHYTpeHHuX yrnos pasHa 180°

Cymma ocTpbix yrnos pasHa 90°

CTOPOHbI COCTOAT U3 OTPE3KOB

CoOTHOLLEHMEe Mexay CTOPOHaMM

PaBHa nonosuHe TMNOTEHY3blI

Bce TPpW BbICOTbI NepeceKkarTCA B oaHoN BepLwnHe

Bcerpa 6onblue katetoB

O IN|oja|l~|lOWIN]|~

Toukn paBHOyganeHbl OT CTOPOH yrna

4, TecThl.
1. Hangute yrnbl TpeyronbHMKa, ecrnn OHM OTHOCATCA Kak 2 : 3 : 4.
A) 20°, 30°,40° B)40°,60° 80° C)36°, 54°,90° D)18°, 27°, 36°
2. OnpepgenuTe BUA TpeYronbHUKa, €CIn €ro Yribl OTHOCATCA Kak 3 : 2 : 1.
A) OCTpOYrosnbHbI B) TynoyronbHbIn
C) npaAmMoyronbHbIN D) HeBO3MOXHO onpeaenuTb
3. Onpepenute B1A TpeyronbHUKa, €CNN OAMH U3 ero BHELUHMWX YIMOB OCTPbIN.
A) OCTPOYronbHbIN B) TynoyronbHbIn
C) npsimoyrosnbHbIi D) HeBO3MOXHO onpeaenuTb

4. Onpepenvte BUA TpPeyrornbHWKa, eCN OAMH M3 ero yrnoB Gorblue CyMMbl ABYX
APYrnX ero yrros.

A) ocTpoyrosibHbIv B) TynoyronbHbIn

C) npaAmMOyronbHbIN D) HeBO3MOXHO onpegenuTb

5. BbICOTbI Kakoro TpeyrornbHKa nepecekarTcsa B OQHOW U3 ero BEpPLUNH?
A) paBHOGEAPEHHbIN TPEYroNbHUK

B) paBHOCTOPOHHUI TPEYrONbHUK

C) NpsiMOYronbHbIN TPEYronbHUK

D) Takon TpeyronbHWK HE CyLLEeCTBYET.

6. B TpeyronbHuke A BC BHelwHWI yron npv BeplunHe A paBeH 120°, BHyTPEHHUIA yrori
npu BeplmnHe C paBeH 80°. Haiigute BHELLHWA yron npu BepLlivHe B.

A) 120° B) 140° C) 160° D) 40°

7. OOVH 13 BHELLHUX YrroB TpeyrornbHuka paBeH 120°, pa3HOCTb ABYX HECMEXHbIX C
HUM BHYTpeHHUX yrros pasHa 30°. Hanante 6onblinii U3 BHYTPEHHUX YIMoB. -

A) 70° B) 75° C) 85° D) 90°
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8. BennumHbl ABYX BHYTPEHHUX YrNIOB OTHOCATCSA
kKak 1 : 2. Tpetun yron Ha 40° 6onbLlle, 4Yem
MEHbLINA U3 3TKX yrnos. Hanante 6onbimnn
yron TpeyronbHuKa.

A) 105° B)75° C)80° D)90°

9. lMNMepumeTp paBHOGeLpPEHHOro TpeyrosbHUKa
paBeH 48, ogHa 13 ero CTOpPOH pasBHa 12.
Hangute octanbHble CTOPOHBbI.

A)18;12 B)16;16 C)18;24 D)18;18

10. Yron mexay OGUCCEKTPUCON MU BbICOTOWN,
NCXOOALWNX U3 BEPLUMHBLI NPSIMOro yrna, paBeH
24°. Hangute MeHbLUMIA Yron TpeyrosfibHuKa.

A)21° B)24° C(C)36° D)16°
11. HaiignTte £A4 Ha pucyHke 9.
A)10° B)20° C)60° D)100°

12. CKONbKO pPasHOCTOPOHHUX TPEYroSibHUKOB
MOXHO MOCTPOUTb U3 OTPE3KOB C ANUHaMn 3,
5 7un11?

A)2 B) 3 C)5 D)6
13. Hanpgute x + y Ha pucyHke10.

A) 90° B) 180° C) 270°
D) HeBO3MOXHO ornpenenuTb.

14. Haiigute ZBCA Ha pucyHke11.
A)90° B)96° C)144° D) 84°

15. Hagute x Ha pucyHke 12, ecnu a||b.
A)35° B)45° C)25° D)20°

16. Hangute x Ha pucyHke 13.
A)60° B)55° C)65° D)70°

17. Hangute x Ha pucyHke 14.
A)30° B)45° C)15° D)75°

18. CKONbKO pPa3HOCTOPOHHUX TPEYrofibHUKOB
MOXHO NOCTPOUTb M3 OTPE3KOB C AfMHAMMU
2cm,3cm,4cmnbcm?

A)1 B) 2 C)3 D)4

19. Kaxxgas ctopoHa TpeyronbHuka byger:
A) 6onbwe B) meHbwe C) paBHa
D) 6onbLe nnu paBHa

pa3HOCTK ABYX APYrnx ero CTOpoH.
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5. 3apgaum.

1. MOXHO N1 NOCTPOUTL 3aMKHYTYHO FTIOMaHyo, OfMHbI
3BEHbEB KOTOPOW paBHbl 1 m,2 m,4m,8 mwn 16 m?

2. Hangnte cTOpOHbI TpeyrofibHMKa, ANUHbI KOTOPbIX
BblpaXkatoTcs LeribiMy Yncnamm, ecrnm ero nepuMmeTp
paBeH 15.

3. Bceraa nv BbicoTa TpeyrofibHMKa MEeHbLLE ero CTOPOH?

4. Yrnbl TpeyronbHuKa, 6onbLuas CTOpoHa KOTOPOro paBHa
36, oTHoCcATCA Kak 1 : 2 : 3. Hangnte MeHbLUYyIo CTOPOHY
TpeyrornbHuKa.

5. BbicoTa TpeyronbHuka, onyLieHHasa Ha ero OCHoBaHue,
obpasyeT ¢ 60KOBbIMM CTOpOHaMKU yrnbl 27° n 36°.
Hangunte yrnbl TpeyronbHuKa.

6. Ookaxute, uto AABC=AA B C , ecnu yrnsl
A wnA, npamble, ZB=/B v pasHbl buccektpucel BD

wB D, (BD=BD,).

7. Hangute x Ha pucyHke 15.

8. Hangnte ZABC Ha pucyHke 16.

9. Jokaxute, uto AB||CD Ha pucyHke 17.

10. OanH 13 yrnoe paBHOGeLpEHHOro TpeyronbHuka
paeeH 100°. HanauTe octanbHble Yriibl TPeYrosibHMKa.

11. bypeT nn paBHOGeOpEHHbLIN TPEYronbHUK
PaBHOCTOPOHHMM, ECIN OOWH U3 ero YrnoB paseH 60°7?

12. B paBHOGeapeHHoM TpeyronbHuke A BC ¢ ocHoBaHnem
AC wn yrnom B = 36° npoBegeHa GuccekTpuca
AD. [okaxute, uyto TpeyronbHukn CDA w ADB
paBHOOepEHHbIE.

13. [1Ba yrna ogHoro TpeyronbHuka 60° n 38°, a BTOporo
38° 1 82°. MoryT nn 3T TpeYrornbHNKN ObiTb paBHbIMN?

14. Hangute AB Ha pucyHke18, ecnu BD = CD = 10.
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~15. Haiigute HanbonbLuyo CTOPOHY TPEYroribH1Ka, eCrim ero nepumeTp 60nblue CTOPOH

- “rpeyronbHuka Ha 14 cm, 16 cm v 24 cm.

16. W3 BeplLitHbI npsimoro yrna TpeyronbHuka ABC onyuiena Boicota CD. HaiiguTe yron
CDB, ecnu: a) ZA = 24°;b) ZA =T70°.

17. OgvH 13 BHeLWHMX yrnoB paBHObenpeHHOro TpeyronbHuka paseH 70°. Hangute ero
BHYTPEHHWE YITbl.

18. BbicoTbl, onytieHHble 13 BepwnH A n C tpeyronbHuka ABC, nepecekatotcs B Touke
N. Hangute yron ANC, ecnin ZA =50°n £C = 84°.

19. Meguana BD tpeyronbHuka ABC paBHa nonosuHe ctopoHbl AC. Haingute yron B
TpeyronbHuKa.

20. CywiecTByeT N1 TPEYronbHUK C NEpUMETPOM 23 m, 0gHa CTOPOHA KOTOPOro Ha 2 m
Kopoye BTOpoWn 1 Ha 1 m anuHee TpeTben?

21. B tpeyronbHuke ABC yron A B 3 pasa MeHblue yrmna B n Ha 15° Gonblwe yrna C.
Haigute yrnbl 3TOro TpeyronbHuKa.

22*. [lokaxuTe, 4YTO B TpPeyroJibHMKe To4Ka nepecevYeHnd AByX BbICOT HE MOXET OENUTb
Kaxayr n3 HUX nornoriam.

23*. TpeyronbHWK NepecekaeT YeTblpe pasnuyHble napannenbHble npsmMble. JokaxuTe,
YTO XOTS Obl 04HA U3 HUX HE MOXET NPONTU Yepes BEPLUMHY TpPeyrosibHuKa.

OGpaseu KOHTPONLHOM PaboTbl 5

KoHTponbHas paboTa, B3siTad 3a obpasel,

@ COCTOUT U3 ABYX YacTen:
1. 5 TectoB, NOAOOGHLIX NPUBELEHHBLIM
| Ha c.145;
X 2. 3 3apauyn, NnoaobHble JAHHbIM HUXe
(3apgava 4 npepHasHayeHa gns
155° yCneBaloLLMX YHEHMKOB).
_| 1. HanauTte HensBecTHbIV yron (puc. 1).

2. Hangnte yrnbl TpeyronbHUKa, ecnu
OAWMH N3 ero BHELUHUX YINOB paBeH
120°, a HECMEXHble C HUM Yyrhbl

@ A oTHocaTca Kak 1 : 2.

3. Hangute CD Ha pucyHke 2, ecnu:
ZACB=90°, CD=BD wnAB= 24 cm.

4. Buccektpuca BD tpeyronbHuka A BC
D nepecekaet cTopoHy A C' noa yrnom
100°. Hanaunte yrnbl TpeyrornbHUKa,

ecnvn BD=DC.
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n PaKTn4eckKkoe 3agaHue
Bu3syanupoeaHue cyMMbi 08yXx 8HYmMPEHHUX y2/108 mpey20sibHUKa

[nsi BU3yannpoBaHUsi CyMMbl ABYX BHYTPEHHMX YIIOB TPEYrofibHUKa HY>KHbI Criefyto-
LL{ME UHCTPYMEHTBI.

| >~ MHoroyronbHm1K X lNepeceyeHune

Il .‘ -
i é. ¥ron o017 YTON 3303AHHOM BEMIUMHYI
i E:E MonayHok [.S Mepemewars
L
o* | OTpameHue OTHOCHTEMLHO TOUKH ABC Tekct

Heobxo0uMbie KOMMOHEeHMbI:

» OTKpownTe HOBOE OKHO B GeoGebra.
* T[pueegute nntepcdenc «Hactponkn» GeoGebra kK Buay ‘,‘ «FeomeTpusn».

* [lpu nomowm meHo «Bupg» aktnempynte obnactb «CTpoka BBoga».

* B meHo «HacTponkn» npu nomowm nHctpymeHta «OkpyrneHue — 0 pasps-
[OB» OKPYIMUTE OECATUYHYI0 YacTb Yncna.

&} GeoGebra Classic 5

dain Tloazka Bwg Hactpoikn HHcTpymedTel OkMz Cnpaeka

l% .A /} Orp. eEne - 0 pazpruoe 41-5
“ paa R
L i S AL OBUzH=UEHH Sl
* Monotso | |'® 2paspAooe
2 ;ZU Pzauep wprdma L] 3 p3apAoon
| | Flmnr H A paapups |
| 5
4 | 2% OcnchrHTensHo .. DD
| 1) paspAnnE
| ] Cozpa-Ts HacTpCHKR -3 paJpAmoc |
1 : COPOCTE 43CTPOHH 5 paapue

3 HAU=ILNL UM
A ZHAauzn ue i hp
* 0 3Havaw % Lhop

| -5 navawxunop |
26 H E 1 AE Bl ] H T H 26

AnrOpI/ITM BU3syarimaumm CyMmmbl ABYX BHYTPEHHUX YINoOB TpeyroJfibHUKa

T MocTpoiiTe Npou3BonbHbINA TpeyronbHuk ABC, aBuras mMbillb Npo-
TVB YacOBOW CTPESIKU.

2 .ci.@' O6o3HaubTe yrnbl TpeyronbHuka A BC Gyksamu o, f 1 7.

3 a=2 CospaiTe nonsyHok a ans yrna o ¢ uHtepsanom 0° go 180° u ¢
——| warom 10°.
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CosganTte non3yHok a gns yrna & ¢ untepsanom 0° go 180° mn ¢
warom 10°.

Cospaiite cepeauHy D otpeska AC v cepeanHy E otpeska AB

6 = . MoBepHUTE TPEYronbHUK Ha Yromn o BOKPYr Touku D (no 4yacosoi
. 4l cTperike).
7 Fif 2 lMoBepHUTE TPEYronbHWUK Ha Yron & BOKPYr Touku £ (no Yacosow
L CTperke).
8 l:ﬁ MepemecTuTe 06a NON3yHKa o U &, YToGbl Nokasatb 180°.
9 éi.“' Cosnante yron { B Toukax A' C' B'.
10 ({1 Cospaitte yron 57 B Toukax C', B', A',.
HaxxmuTte Ha 0OBbeKT npaBon KHOMKOW MbilLK 1 BblIbEpUTE N3 KOH-
11 TEeKCcTa MeH komaHay «CBoncTBay. VIameHuTe UBET, BUA, TOsM-
LLWMHY NTMHUK U T. O. obbekTa.
, Cospgaite AMHamu4eckoe oTobpaKeHne TeKCTa BHYTPEHHUX YIIOB
! N UX 3HAYEHUs1, Hanpumep, o = 1 BblbepuTe a n3 O6LEKTOB.
' ABC
I e —
A
12 LaTan-gaopuyra Semmponiu - Ofuerne
T [ n n
Mpasrpeeusrp
L.
i Ceaaag o TS
BBop — Bbluncnnte cymmy BHYTPEHHUX YIMOB TPEYrofibHMKa ¢ no-
13 MOLLIbIO BBEAEHMSI B CTPOKY BBOAA (DOpPMYyIibl sum.
BbiuncnuTte cymmy yrmoB, ucnosnb3dys sum = o, + f§ + y
i Co3spaiiTe CymMMy YrnoB Kak AMHAMUYECKUN TeKCT: o + f + 7y =,
i ABC 3atem wwenkHnte sum=180° B obnactn MNaHenb 06bLEKTOB.
I u| Mpasex
it P+ oy =sum
1y
| O LaTex-dapmyms CumMannh - | CHFheKTH -
14 1w J B ¥ B a ™
| /" Mpeangoemera
3] /," e
T
-EN-E X x OK | OTmena
CoofcTa .. O Omsra [EWMeHdTE |
: i
15 M3meHuTe UBET 1 BUA YIMOB TPEYrofibHMKa U UX Ha3BaHWN.
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_____________________________________________________________________________________________

MNocne n3yuyeHua 3Toi rnasbl Bbl A0NXKHbI 061a4aTb caegyloWUMMHU
3HAHUAMMU U NPAKTUYECKMMM HABbIKaMu:

____________________________________________________________________________________________

3HaHuA:

— cneumarsbHble npasuna peleHns 3agad Ha NOCTPOeHMEe C NOMOLLLIO
LMPKYNSA U NPOCTON NTMHENKH;
— CTYNEeHU peLleHnNs 3aay Ha reoMeTpudeckme noCTPOeHUS.

NMpaKTuyecKkmne HaBblKK:

— YMETb NpaBUIbHO MOMb30BaTLCS NMMHENKON U LUPKYIEM;
— YMETb CTPOUTb Yror, paBHbIV AaHHOMY Yrhy;

— YMETb CTPOUTb BUCCEKTPUCY YIMa;

— YMETb CTPOUTb NEPNEHONKYNSP K NPSAMON;

— YMETb AeNUTb OTPE30K Nnornosnam;

— YMETb CTPOUTb TPEYroNbHUK MO 3aAaHHbIM 3N1eMeHTaMm.
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3AAA4YU HA TEOMETPUYECKUE NOCTPOEHUA C

NOMOLLbIO LLUPKYNA U TUHEUKHU

23.1. Npasuna reomeTpUYECKUX NOCTPOEHUM

PelueHne 3agay Ha NOCTPOEHUE C MOMOLLbIO TOMNBbKO NIMHEWKX U LIMPKYNS AOCTUMMIO B
HpeBHel peumnmn ypoBHS UCKycCTBa. Ha npakTuke reoMeTpuyeckmne NoCTpoeHmst MOXHO U
YAOOHO BbINOMHATL C MOMOLLBIO MOObLIX MHCTPYMEHTOB. Ho pelleHre 3agay ¢ NOMOLLIbHO
NUHENKN 1 LMPKYNS BOCMUTLIBAET CNOCOOHOCTL K NMOrMyeckoi HabnogaTensHOCTY.

1o cux nop € NMOMOLLbLIO JIMHENKN CTPOUITUCH NpsAMas,
nyd, OoTpe3oK n apyrne urypbl, C NOMOLLBIO JIMHEVKM Y
TpaHcnopTupa CTPOUIMUCh pasnuyHble yrmbl. C NOMOLLbIO
LMPKYNA MPOBOAUITM OKPYXXHOCTU U ayru (puc. 1).

YCTaHOBMEHO, YTO MHOrMe reoMeTpuveckmne urypbl
MOXHO CTPOMUTb TOMbKO C MOMOLLBIK 1pocmou JIUHeUKU u
uupkyns (puc. 2) (npoctas nMHenka — nuHerka 6e3 wkanoi).
luHI.WIIMIF]IHHJ,!I”UI‘IQIPIJHI}nlllﬂlplunjm' Mo aTon npuninHe B reoMmeTpun cneymanbHO BblOerneHbl

- 3afja4u Ha NOCTPOEHWE C NOMOLLbIO 3TUX MHCTPYMEHTOB.

LI NmetoTca ocobble npaBuia UCMONb30BaHUS 3TUX WUH-
% CTPYMEHTOB — MpY MX NOMOLUM paspeLlaeTcs BbIMOSHATb
: TOMbKO creayoLme paboThbl:

Al 4 )
= A C nomoLbIo NPOCTOMN NIMHENKN pa3peLuaeTcs:

* yepmumb J110bbIe rpsmele;

%ﬁ * yepmumab MPSAMYI0, MPOXO0AW Y0 Yepel3 3adaHHYyo
' MOYKY;

1
| o
| * yepmumb rPSMYH0, MPOXOOAWYH0 Yepes 08e MOYKU.
C nomMolLbio LUPKYNA pa3peluaeTcs:
@ * yepmumb J106YH0 OKPYXKXHOCMb,

* U3 0aHHOU MOYKU, KaK U3 UeHmpa, 4epmumb OKPYX-
HOCMb MPOU380/bHO20 paduyca;

;L‘ * yepmumb OKpy>XHocmu OaHHO20 paduyca U3 rpous-
80/1bHO 3a0aHHO20 UeHmpa;

* yepmumb OKPYXXHOCMb U3 0aHHO20 UeHmpa ¢ 3adaH-
% HbIM OMPE3KOM KaK paduycoM;

* omKriaobigamb OMPE30K, pasHbIl OaHHOMY, Ha OaHHOU
rpsiMou om OaHHOU MOYKU 8 KaxXOoM U3 08yx HarpasrieHuu
Ha rpsamod.

JTobble gpyrne NOCTPOEHUSA HYXXHO CBOAUTL K 3TUM AencTBusiM. Ho He paspeluaetcs
N3MepSTb ANIMHbI OTPE3KOB C MOMOLLIBIO LLIKarbl, AaXe eClii OHa UMeETCS Ha NUHeNkKe, U
OTKIaablBaTb OTPE3KM U3BECTHOW ASIMHbBI Ha NOOM NPsIMON.

Mpn nocTpoeHun TpebyeTca He TOMbKO NOCTPOUTb OUrypy, HO U yKasaTb METoZ, no-
CTpOeHUs, 060CHOBATb, YTO MOCTPOEHHAst urypa yaoBrneTBopsieT 3a4aHHbIM YCITOBUSAM,
T. €. HeobXoAMMO JoKa3aTb 3TO.
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Mo aTon NpuymHe Npu pelleHnn 3agad
Ha NocTpoeHne TpebyeTcsa HanTu cnocob @
N npaBuna nocTpoeHnsa urypbl 1 060-
CHOBAaTb UX.

23.2. OcHOBHbIe 334a4M Ha NocTpoe-
Hue

MocmpoeHue yana, pagHo20 OaH- A —
HOMYy 0

MocmpoeHue. [laH yron A. OT ny4a O
(puc. 3) oTNOXMM yron, paBHbIA yrny A. @

1-0 waa. HayepTum OKpY>XHOCTb Mpo-
M3BOJILHOMO paamnyca C LEHTPOM B Touke A.
MycTb 3Ta OKPY>XHOCTb NepeceyET CTOPOHbI
yma A B Toukax B u C (puc. 3-4).

2-U wae. N3 Toukn O Kak U3 ueHTpa
pagnycoMm, paBHbIM pagnycy NOCTPOEHHOM 4
OKPY>KHOCTU, HA4YEPTUM OKPY>KHOCTb (puc.

4). Touky nepeceyeHnst ITON OKPYKHOCTU C
nyyom O 0603Ha4mm yepes D.

3-0 wae. N3 Toukn D kak 13 LeHTpa pa-
anycom BC HayepTuM TPETLHO OKPY>KHOCTb
(puc. 5). OgHy 13 Todek eé nepeceyeHuns
CO BTOPOM OKPYXXHOCTbIO, Nexaluyto, Ha-
npumMep, B BEPXHEN NomnyniockocTu, 060-
3Haumm E (puc. 6).

4-u wae. lNMposegém nyy OFE (puc.
6). Mony4eHHbIn yron EOD OTNOXeH oT
nyya O v paBeH JaHHOMY yrny A.

O6ocHogaHue. /3 nocTpoeHus yrnos
ABC v ODE, n306paxéHHbIX Ha pUCYHKe
7, umeem: AB=0D, AC=0OFE vw BC=DE.

CneposaternbHo, no npusHaky CCC
paBeHCTBA TPEYroNbHUKOB UMEEM:
AABC=AODE.BuyactHoctn, Z/DOE = ZA.

lNpumeyaHue: Oma 3ada4a umeem
06a peleHUs 8 3a8UCUMOCMU OM MOoeo,
8 KakoU mnosiyrniaockocmu om rpsamod,
codepxkawet ny4 O, ebibpaHa MoyKa. @

A
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2. NocTpoeHune buccekTpuchbl yrna

MycTb 3agaH yron A. Ytobbl pasgenvTs yron Ha
ABe paBHble YacTn, T. €. NOCTPOUTL BrUccekTpucy
yrna, npeanaraeTcs cneayowmim cnocob:

lNocmpoeHue.

1-0 wae. HayepTum OKPYXXHOCTb NMPOU3-
BOMNbHOIo paauyca c LeHTpom B Touke A (puc. 8)
1 TOYKM NEPECEYEHNSI OKPYXKHOCTU CO CTOPOHaMM
yrna o6osHauum yepes B u C.

2-U wae. MNMocTpoum, He MeHsist paguyca, aABe
OKPY>XHOCTU C LeHTpamu B Toukax B n C. Touky
nepeceyeHns 3TUX OKPYXKHOCTEN 06GO3HAYUM
yepes D (puc. 10).

3-U wae. Yepes Toukn A u D nposeném nyy
AD (puc. 11).

JIyu AD — 6uccekTpuca gaHHoro yrna.

O6ocHoeaHue. B TpeyronbHukax ABD u
ACD (puc. 11)

1) AB = AC — no NOCTPOEHMIO;
2) BD = CD - no nocTpoeHuio;
3) AD — obuwas cTtopoHa.

Mo npusHaky CCC paBeHCTBa TpeyrofibHNKOB,
AABD = AACD. B vactHoctn, ZBAD = ZCAD.

-z 3adaya. Pasnenutb AaHHbIN MPSIMONA yron
=7 Ha Tpu paBHble YacTu.

PeweHue. MycTtb gaH npsmoin yron £A.
HauepTMm OKpYXHOCTb NPOM3BOSIbHOrO paguyca
C LEHTpPOM B ero BepwuHe (puc. 12). MycTb
OKPY>XHOCTb MepeceKkaeT CTOPOHbI NPSMOro yrna
B Toukax B un C. He meHss paguyca, Ha4epTum
[ABE OKPYXXHOCTU C ueHTpamu B Toukax B n C.
ToukM nepeceyveHnss aTUX OKPYXXHOCTEN C NepBOm
OKPY>KHOCTbI0, NeXallune BO BHYTPEHHEN obnacTu
npsmoro yrna, obosHauum yepes P u Q.
Mposeném nyun AP n AQ. 31 nyumn pasgenat
AaHHbIN NPAMOWN yron Ha TpW paBHbIX yrna.
CamocToaTenbHO 060CHYNTE 3TO NOCTPOEHME.
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lpumeyaHue. 3adaya deneHusi 0aHHO20

yarna Ha mpu pasHbIX yarna (mpucekuyus yana) ¢ @
rmoMouwibro rnpocmou nuHelKU u YupKys beina

OO0HOU U3 3HaMeHUMmMbIx 3adady OpesHocmu, Had
peweHueMm Komopou JioMasu 207108kl MHO2U€e
y4éHble. Tonbko e XIX eeke b6bIno O0Ka3aHo, a
4Ymo rpou380sIbHO 8bIBPaHHbIU Y205 Hesb3s A\ 0 / &
pasdenumb Ha mpu paeHbix yana. Takos,

Hanpumep, yeon 60°. [ns mo4yHo20 peweHusi
3adaqyu mpuceKyuu yana HyXHO MPUMEeHUMb
Opyaue UHCMPYMEeHMbI.

3. MocTpoeHue Nnpamon, nepneHauKynap-
HOM K A4aHHOW NpAMON

4
MocTpouTb NepneHanKyNAp K 4aHHOW nps-

MOV @, NpoxoasLLmi Yepes eé Touky O.
lNocmpoeHue.

1-0 waa. NMoCTPOUM OKPY>XHOCTb MPOM3-
BOMbHOrO paaunyca ¢ LeHTpom B Touke O. MycTb
OHa MepeceKaeT AaHHyo NpsMyto B Tovkax A
nB (puc. 13). @

2-U wae. N3 Touek An B kak n3 LeHTpoB
NpoBeaéM OKpY>XKHOCTU ¢ paauycom A B (puc.
14-15). OgHy 13 ToYeKk nepecevyeHns 3TUX
OKpY>XHOCTel 0603Ha4YMm yepes P.

3-u wae. MNoctpoum npsmyto OP (puc.
15-16). A

Mpsamvas OP 6yneT npsMon, nepneHauky-

NAPHOM NPAMON a U NPOXoAsLWeEn vYepes eé
Touky O.

O6ocHoBaHue. PaccMoTpuM Tpeyrornb-

HUKM A O P v BO P . N HUX, N0 NOCTPOEHWIO:

1YAO = BO;
2)AP = BP;
3) PO - obuwas cTopoHa.

3HauuT, no npmsHaky CCC paBeHcTBa Tpe-
yronbHukoB: AA O P = ABOP. B atom cnyyae,
Z/AOP=/BOP.

Ho ZAOP + z/BOP=180°.
OTtctoga cnefyer, 4To
Z/AOP=/BOP=90°.

Wtak, gencteutensHo, OP1 a.

__'-x-";“u D
=
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4. K paHHOW npamon 4yepes3 TOUKY, He
NleXKalylo Ha Hel, NpPoOBeCTU NpAMYIO,
nepneHAUKYNAPHYIO AAaHHOMU

MocTpoum npaAmyto, NnepneHAnKynspHyo
AAaHHOW NPAMOK a N NPOXOAALLYIO Yepesd TOUKY
M, He nexallyto Ha nNpsIMoN a.

lMocmpoeHue.

1-0 wae. MNMocTpoOUM OKPYXHOCTb
NPOM3BOSILHOIO paguyca ¢ LEHTPOM B TOYKe
M. TycTb oHa NepecevéT AaHHY MNPsAMY0 B
Toukax A n B (puc. 17).

2-U wae. N3 Touek A n B kak u3 ueHTpoB
MOCTPOUM [BE OKPYXHOCTM C paguycamu,
pPaBHbIMW paguycy NepBON OKPYXXHOCTU (puc.
18-19). OB603Ha4YMM OfHY 13 TOHEK NepecedeHns
3TUX OBYX OKpYXHocTelh yepe3d M, BTOpyto
yepe3 N (puc. 20).

3-0 waea. MocTtpoum npsimyto, npoxoasiwyto yYepes Toukn M n N. MNMpavas MN
nepneHanKynsipHa AaHHOW NPSIMOK a U NPOXOAMUT Yepe3 TouKy M, He nexallyto Ha JaHHON
NPAMOWN.

Ob6ocHoBaHWe NpoBeaMTe CaMOCTOSATENBHO MO PUCYHKY 21.

N3 pelueHns aTow 3a4ayum crieqyeT, YTo Yepes TOUKY, He NeXxalllyto Ha AaHHOW NPsSIMON
a, MOXXHO NMPOBECTUN NPSAMYI0, MEPNEHANKYISAPHYHO K NPSIMON a.

% Teopema. Yepes TOUKy, He nexallyro Ha AaHHON NPSIMONA, MOXXHO NPOBECTU
€AVHCTBEHHYIO NPAMYH0, NepNeHANKYNAPHYIH AaHHOWN.

9710 Teopema bbina npueBegeHa Ha cTpaHule 57.
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1-0 waa. HayepTm [Be OKPYXXHOCTU C
LueHTpamu B Todkax 4 u B n paguycom AB
(puc. 23).

2-0 waa. CoeaHUM TOYKUN NepeceyeHns
okpyxHocteln P n D (puc. 24). Touka nepe-
cevenunst O npsimont PD v otpeska AB Gynet
cepeaunHon 4aHHOro oTpe3ka.

CamocToaTenbHO gokaxute, 4to Touka O @ >
[AeNCTBUTENbHO cepeauHa oTpeska AB.
6. MocTpoeHue cepeanHHOro nepneHau-
Kynapa AdHHOro oTpe3Ka

[TocmpoeHue. TycTb faH OTpe3okK A v B

5. [leneHne paHHOro oTpesKa Ha ABa @ 5
paBHbIX OTpe3Ka
lMocmpoeHue. MNycTb AaH oTpesok AB.
[N HAaXOXOEHWUS! CepeamnHbl 3TOro OTpe3ka
MPOBOAVM CreAyIoLLEE NOCTPOEHNE: ) / B

AB. TlocTpoUM OKPY>XHOCTU C LieHTpaMu B
Toukax A n B v paanyca AB (puc. 24). 3Tn
OKPY>XHOCTU nepecekarTcst B Todkax P u D
1 MO NOCTPOEHMUIO:

AP=AD=BP=BD.

MpoBeném npsmyio PD.

OTa npsmas aBnseTca cepeauHHbIM
neprneHankynsapom otpeska AB.

O6ocHoeaHue. [lencTBUTENbHO, Tak
kak Todkn P n D pacnonoxeHbl Ha paBHbIX
paccToAHUAX OT KOHLOB oTpe3ka AB, To
3TN TOYKMU NnexaT Ha cepeAUHHOM nep-
neHaukynsape K oTpesky AB. p
(

CnepoBaTernbHO, NpsiMasi, Npoxoasiias
yepes 9TU TOYKU, ABMSAETCA cepeauHHbIM
nepneHankynsipomM AaHHOro oTpeska.

% Ny eoMempuyeckasi 20/710680J/I0MKa

Mocne Toro, kak Capagop noctpoun
OKPY>XHOCTb, OH 3aMETUS1, YTO 3abblN1 OTMETUTL
KapaHgalwom e€ ueHTp. Kak Ha3no, B TeTpagu
He ocTanocb W cnega oT UMpkyns. Ho oH
NMOMHWIT, YTO PaANYyC OKPY>XHOCTU paBHSANCS
12 cm. MOXHO N1 HaNTU LIEHTP OKPY>XHOCTH,
NMOCTPOEHHOM C MOMOLbI LUPKYNs, ecnu
N3BECTEH TONbKO €€ paanyc?
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o nOCTPOEHMe TpeyrosibHuKa no TpEM CTOPOHamMm

"“ff;",‘,

B MycTb AaHbl TPY OTPe3Ka C ANMHaMM,
COOTBETCTBEHHO paBHbIMU a, b 1 ¢, u
nycTb ¢ HambornbLlasa cTopoHa (puc. 25).
[N TOro YTo6bl NOCTPOUTL TPEYTONbHUK
ABC co ctopoHamu AB = ¢, BC =aw
AC=b, BbibepeM crieayoLmin NyTh:

1-U waa. HayepTM Npon3BONbHYHO
npamyt. Ha npsamon uympkynem oT-
NOXUM OTpe3ok AB, anvHa KoToporo

c p | PaBHa ¢ (puc. 25).

A
2-U waa. NMocTponM OKPYXXHOCTb C
“,lb—g LileHTpoM B Touke 4 1 paguycom b, Tak
B 4 C Kak pacctosiHe mexay Todkamm A n C
o [OIDKHO paBHsATbeA b (puc. 26).
3-u waea. NMocTponUM OKPYXXHOCTb C
LleHTPOM B Touke B 1 paguycom a, Tak

Kak paccTosiHne mexay Todkamu B un C
AOIMKHO paBHATLCSA a (puc. 27).

4-0 wae. Touky nepeceyeHus C
OKPY>KHOCTEI coeguHuM ¢ Toukamu A
B (puc. 28). Mo noctpoenHuto: AC =bwu
BC = a. Torga CTOPOHbI MOCTPOEHHOIO
TpeyronbHuka ABC paBHbl a, b u c.

AHanus3. 13 nocTpoeHus BUAHO, YTO
€CInn OKPY>XHOCTU, NOCTPOEHHbIE Ha 2-M
1 3-M Warax, nepecekyTcsd, To peLueHne
cyulectsyer. [1ns 9TOro Hy>HO, YTobbI a
+b > c.

p
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lpumeyaHue. Nonb3ysicb 3MuM crocoboM, MOXHO MOCMPOUMb MpPey2oribHUK,
paeHbili aHHOMY. B amom criyqdae OnuHbI ompe3kos a, b u ¢ onpedensromcsi ¢ MOMOWbHO
UUPKYIIsT, KOHUbI KOMOPO&20 MNpukKiadbieatomces K coomeemcmayuwum eepuiuHam 0aHHO20
mpeyaoribHUKa.

TouyHo mak Xe, npu noMowu s3moao Memoda, MOXHO MoCmMpPoUmMs y20s, paeHbIl
yeny u3 nyHkma 1. [ns amoeo, enibpas Ha cmopoHax yena A coomeemcmeyroujue
mouku B u C, nonyd4arom mpeyeonbHuk ABC. 3amem, no npueedéHHOoMy ebiuie Memody,
cmposim mpeye2oribHUK, PasHbIl 3moMy. Tak KaKk mpey20ribHUKU PasHbl, Mo pasHbl UX
coomeemcmaeyrouue yerbl.

N
o>
a

l

o5
@

l
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23.3. PewieHue 60n1€ee CNOXKHDbIX 3a4a4 Ha NOCTPOeHue

Mpouecc pelleHus 3agay Ha NOCTPOEHUE COCTOUT U3 aHaru3a, MnocmpoeHUs,
obocHoeaHus u uccrie0o8aHUs.

CTyneHVI peweHuna 3agady Ha NoCTpoeHune

Ctpoutcs npnbnumantenbHbI YHePTEX Urypbl, KOTOPYHO HY>KHO MOCTPOUT.
1. AHanus O603HayaloT ero aneMeHTbl 1 PacCTOAHNA MexXay 3aJaHHbIMU AfIEMEH-
Tamun. CocTaBnsAoT nnaH NOCTPoeHUs purypsi.

2. Nocmpo-

oHUe Mo cocTaBneHHOMY MnaHy CTPOST rEOMETPUYECKYHD huUrypy.

3. ObocHo- | [dokasbliBatoT, YTO NOCTPOEHHasa dourypa yaoBrneTBopseT BCEM YCITOBUSM
gaHue 3agaymn.

4. Uccriedo- | YTOUHSAKT CyLLEeCTBOBaHME PELLEHMUS, YNCNO PELUEHUN UMM HEBO3MOX-
gaHue HOCTb peLleHus], T. €. TO, YTO Takyr ourypy noCTpouTb HemMb3s.

Ecnu 3apaya gocTtaToyHO MpocTa, TO HeKOTopble CTYMEHWU BbIMOMHSATCS YCTHO.
B HekoTOpbIX Cryyasx uccregoBaHue 3aaa4m 0CTaTouHO
CINOXHOe, Tak Kak npegnonaraetcsl 3HaHne TeMm 8-9-x
KIaccoB, NO3TOMY ero BpeMeHHO Onyckaem.

o < ® ]
3adaya. MocTpoiitTe paBHOGEOPEHHbI TPEeYroNnbHUK
MO ero OCHOBaHMIO U BbICOTE, OMYLLIEHHON Ha OCHOBaHWe . h, .
(puc. 29).

lMocmpoeHue. MNMycTb 3aaaHbl ocHoBaHe AB=c u
Bbicota CD=h_paBHo6eapeHHoro TpeyronbHuka ABC
(puc. 30). C

1. AHanu3s. MNyctb TpeyronbHnk ABC nocTpoeH.
Tak kak 3agaHo ero ocHoBaHue AB, To nonoxeHue
Touek 4 n B onpepnenexo. 3agava byaet pelueHa, ecnv
HaTn nonoxeHve Todkn C. N3BecTHo, YTo BbicoTa CD
paBHOOeapPEeHHOro TpyyronbHUKa NajaeTt B cepeauHy
€ro OCHOBaHMUs.

3HauuT, Hanas Touky D — cepeanHy ocHoBaHus AB, : —
BOCCT@HOBMB B 3TOW TOYKE NEPneHanKynsap 1 OTIOXNB A D B
Ha HEM OT TOYKM DD OaHHYK BbICOTY, MOXHO HaNTK

nonoxexue Toukn C.

2. [MlocmpoeHue: a) Hanaém Touky D — cepeanHy naHHoro otpeska AB; b) nposeaém
npsiMyto, NepneHankynapHyto oTpes3ky AB n npoxoasyto vyepes Touky D; c) Ha
nepneHaukynape ot Toukn D otnoxum otpesok DC, paBHbIi BbicoTe /1 ; d) coeanHum
Touky C ¢ Todkamu A n B.

3. O6ocHoeaHue. OcHOBaHME U BbiCOTa MOCTPOEHHOro TpeyronbHuka ABC ;3
paBHbl 3aflaHHbIM OTpe3kam, KpOMe TOro, OH paBHOGEAPEHHbIN, Tak Kak ere BbicoTa
neprneHanKynapHa ocHoBaHu. CnenoBaTenbHO, NOCTPOEHHBIN TPEYronbHUK FIBJ'IFIeTCFI
NCKOMbIM.

4. AHanu3. 3agada UMeeT eQnHCTBEHHOE peLLeHNE, Tak Kak Yepes cepeanHy orpe3|<a
MOXHO NPOBECTU TONbKO OAWH NeprneHanKynsp.
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-2 Bonpocsi Kk meme

1. Kakue pabombl MOXHO 8bIMNOHAMb MpU peweHuUU 3adad Ha nocmpoeHue ¢
MOMOWbIO MPocmouU UHEeUKU U YUPKYsa?

3. loyemy npu peweHuu 3adady Ha rnocmpoeHue Heobxodumo rnposecmu
 0bocHoBaHuUe nocmpoeHul?

4. CKO/IbKO OCHOBHbIX 3a0ady Ha MocmpoeHue 8bl 3Haeme?

5. Kakoenbl wazau 0ns peweHus 6oree crioxHbIx 3adad Ha nocmpoeHue?

AKmueusupymLuue yrnpaxXHeHUs1 U rnpusioxeHusi

1. Oanbl yrmbi: @) 30°; b) 60°; ¢) 15°; d)120°; e) 45°. [NocTponTe paBHble UM Yrribl, NOMb3yACh
NPOCTON NMUHENKOW U LINPKYNeM.

2. [anbl yrnbl: a) 75°%; b) 90°; ¢) 135°. MNocTponTe paBHble UM YITibl, NOMb3YsiICb NPOCTOMN
NMHENKOWN N LINPKYNEM.

3. faHbl ymbl: ZA=a n ZB=f (a>p). MocTpoiiTe yrnbl, paBHble: a) 2a; b) a—f; ¢) 2a0+p.
4. Nlanbl yrnbl 45° 1 30°. MNocTtpounTe yrmbl, pasHble a) 15°%; b) 75°; ¢) 105°; d) 120°.

5. HauepTtuTe yron v pasgenuTe ero Ha YeTbipe paBHbIX yrna.

6. C noMoLLbH0 MPOCTOM NNHENKN 1 LIMPKYNSA pasgenute nononam yrbl: a) 90°; b) 60°; ¢)30°.
7. Yron 45° pasgenvte Ha Tpu paBHbIX yrna.

8*. [lan yron 36°. lNocTponTe C NOMOLLbIO MPOCTON NIMHENKM N LMPKyns yron 99°.

9*. [1an yron 54°. Pasgennte ¢ NOMOLLbIO NPOCTON NIMHENKN U LUMPKYIS 3TOT Yron Ha Tpu
paBHbIX yrna

10. Kakomn cnocob geneHuns otpeska rnornosiam Bbl 3HaeTe? Haueptute oTpesokK 1 pasgennte
€ro Ha ABa paBHbIX OTpe3ka.

11. Ha npamoi gaHbl Toukn A n B. Ha nyye BA, HaunHasa oT TOYKU B, OTNOXWUTE Takon
oTpe3ok BC, 4ytobbl BC=2A4B.

12. [daHbl Todkn A 1 B. Monb3yscb Tonbko uupkyrnem, noctponte Touky C Takyto, YToObl
AC=3A4B.

13. [aHbl oTpesku ¢ anvHamu a u b (a>b). MocTpoiiTe oTpeskn ¢ agnuHamu: a) a + b;
b)a—b.

14. [laHbl oTpesku ¢ anuHamun 12 cm n 5 cm. MNocTponTe OTpeskn ¢ gnnHamu: a) 17 cm,
b) 7 cm; c) 12 cm; d) 22 cm; €) 29 cm.

15*. Hangute Touky, paBHOyAdanéHHyo oT Todek A U B 1 nexallyto Ha npsiMon a.

16. MNonb3ysicb TONMbKO NUHENKON, NpoBeaAnTe Yepes3 Touky M, He nexallyr Ha npsiMomn
a, NnpaAMyto b, napannensHy NpPsSMoi a.

17. PasgenuTe AaHHbI OTPE30K Ha YeTbipe paBHbIX OTpe3Ka.
18. MocTtpoiite TpeyronsHuk ABC no cneayowmm aadHbiM: a) AB= 3; BC=5; ZB=45°;
b) AB=9; BC=5; AC=12; ¢c) AB=22; #4=30°; ZB=56°.

19. MocTpoiite TpeyronbHuk ABC no cnegytowmum aaHHbiv: a) AB=7; BC= 3; ZB= 38°;
b) AB=3; BC=8; AC=6; ¢c) AB=9; £ZA=90°; £ZB=50°.
20. MocTpoiTe TpeyronbHMK co cTopoHamu: a =3 cm, b=8 cm v c =9 cm.
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21. a) MoXXHO N1 NOCTPOUTL TPEYroNbHUK CO CTOpoHaMu: a =3 cm, b=4cmwnc =7 cm?
b) Kakomy ycrnoButo AOMmKHbI YAOBNETBOPATL CTOPOHbI @, b 1 ¢ TpeyronsHuka?

22. [NocTponTe NPAMOYrOfbHbIN TPEYrONbHUK NO BOMbLUEN CTOPOHE N OCTPOMY YIITy.
23. Haueptute TpeyronbHUK. [NOCTpONTE €ro BbICOTHI.

24. NocTponTte MegmaHbl 3alaHHOro TpeyrorbHuKa.

25. Kak MOXXHO NOoCTpouTb NpsiMon yron?

26. MocTponTe npsimyto, napannenbHyo JaHHOW MPSMOMN.

27. lNocTtponTe paBHOBEPEHHbIN TPEYrONbHUK NO OCHOBAHMUIO U BbICOTE, OMYLLEHHON Ha
Hee.

28*. MocTpoinTe TpeyrorbHMK NO ABYM CTOPOHaM W Yy MEXAy HUMMW.

29*. MNocTpounTe KBagpaT no 3agaHHON CTOPOHE.
30*. [MocTponTe TPeyrorbHUK N0 CTOPOHE 1 NPUIIEXaLLNM K HEW yrnam.

31*. lNocTponTe NPAMOYrornbHbIA TPEYrONbHUK MO rMNOTEHY3€e U KaTeTy.

32*. [MocTponTe TPeyrofnbHUK MO CTOPOHE, MpurexaluemMy K Hew yriy 1 BblcOTe, OrnyLLeHHOW
Ha 3Ty CTOPOHY.

33*. lMocTponTe TpeyrofibHUK NO CTOPOHE, MpUNeXxaLeMy K Her yriy n cymme AByX Opyrmx
CTOPOH.

34*. TocTponTe TPEYroribHUK Mo CTOPOHE, MpUnexailuemy K Henl yriy u pasHocTu OByX
APYrnx CTOPOH.

“# NeomMempuyeckasi 20/1080/10MKa

B pykonucu omuya LLloxOxaxoH Hawésnn 4yepméx,
u30bpaxx€HHbIl Ha pucyHke 31. K coxaneHuro, Ha @
3mMom pucyHKe bbina 6ornbuwas YepHUIbHas! Krisikca.
Cymeem nu LLlox0xaxoH Hadepmume buccekmpucy
amoeo yana?

161




NMPAKTUYECKUE YNPAXHEHUA U NPUNOXKEHUA.
NMPOBEPbLTE CBOU 3HAHUA

1. TecTbl.

1. N5 Kakux 3Ha4YeHUiA AnnH OTPE3KOB d , b 1 ¢, NPUBEAEHHbLIX HUXKE, HEMb3s NOCTPOUTb
TPEYronbHWK, UMEeILWMIA 3TN OTPE3KM CBOUMMU CTOPOHaAMMU?

Aa=1,b=2,c=3 B)a=2,b=3,c=4

C)a=3,b=4,c=5 D)a=6,b=4,c=3

2. Kaknmun MHCTpyMEeHTaMn MOXHO NOfb30BaTbC MNP peLleHnmn 3agay Ha nocTpoeHne?
A) TpaHcnopTup B) TpaHcnopTup, nnHenka

C) Unpkynb, nuHerka D) Umpkynb, TpaHcnopTup

3. Kakune 3agaum MOXXHO peLuaTh C MOMOLLIbIO JIMHENKM MPU BbINOMHEHNM FTEOMETPUYECKNX
NOCTPOEHUIN?

A) N3amepaTb oTpesku B) YepTtntb oTpesku, npsimbie

C) MNpubnmxeHHO CTPOUTb NPSMYHO, NPOXOASALLYI Yepe3 AaHHYK TOYKY U nepnex-
ANKYNAPHYIO aHHON NPSMOW

D) Haxoautb cepeanHy oTpeska namepeHnem ero AfMHbl

2. 3apaun.

1. [aHbl oTpesku ¢ anvHamu a u b (a>b). MocTpoiiTe 0Tpesku ¢ AnvHamu: a) 2a + 3b;
b) 2a - b.

2. PasgenuTe 3agaHHbI OTPE30K Nornoriam, BbIMOSTHAS BCe NOCTPOEHMS TONbKO B OQHON
NONynOCKOCTW.

3. PasgenuTe 3agaHHbIN OTPE30K rnonofam, nosib3yaCb TOMbKO YroSIbHUKOM.

4. MOXXHO NN NOCTPOUTb CPEAMHHBIN NepneHanKynap K oTpesky AB, ecnv HeBO3MOXHO
TOYHO onpefenuTb ero cepeanHy?

5. OaHbl yrnbl: Z4 = an /B = f, (a>p). MocTpoiite yrnbl, paBHble: a) 3a; b) a+20;

c)3a+p.

6. C NomMoOLLbIO NPOCTON NUHEWNKN N LUMPKYNa pasgenute nononam yrnbl: a) 124°;
b) 68°; c) 46.

7. Hangute pagunyc oKpy>XHOCTU, eCinn paccTosiHue 0 bnuxkaniien TOYKN OKPY>KHOCTH
paBHO 2 cm, a 0o Hanbornee yaanéHHom ee Toukun 10 cm.

8. MNocTtponTte paBHOGEAPEHHBIV NPSIMOYTONbHbIV TPEYTONbHMK MO AAHHOW TMNOTEHY3E .

9*. [laHbl oTpe3ku ¢ gnuHamu a+b, b+c v a+c. MocTpoiTe TpeyronbHUK CO CTOPOHAMM
a, b, c.

10*. MNocTponTe NPsIMOYToSibHbIN TPEYrofibHUK MO ABYM KaTeTaMm.

11. [aHbl npamas a v TpeyronbHuK. MocTponTe TpeyrornbHWK, paBHbIM JaHHOMY, CTOpOHa
KOTOPOro NEXUT Ha NPsiIMou a.

12. HavepTute npsamyto U OoTMeTbTe TOYKY, He nexauwyt Ha Hel. [locTpounte
nepneHauKynsap K 3Ton NpSMONn, NPOXOAsLLNN Yepes 3TY TOYKY.

13. HauepTtute npsamMyto 1 OTMETLTE TOYUKY, HE nexallyto Ha Hel. [ocTponTe npsamyio,
NPOXOAALLYI0 Yepe3 3Ty TOYKY, NapanfenbHHO JaHHON NPSMOW.
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Ob6paseuy, KOHTPONIbHOMU PaboTbl 6

Ob6paseL, KOHTPONbHOM paboTbl COCTOUT U3 ABYX YacTen:

1. 5 TeopeTnyecKknx TeCToB.

2. Tpun 3agayn, nogobHble NpUBEOEHHBIM HMXE (3ag4ada 4 Ond XenawLwmnx nonyvmuTb
OLIEHKY «OTIIMYHOY).
1. MocTpownTe yron, paBHbI AaHHOMY yriy B 120°, ¢ NOMOLLBIO LIMPKYNSA Y NMIMHENKW.

2. [MocTpounTe TpeyronbHUK Co CTopoHamu: a= 5 cm, b=6 cm v c=7 cm.
3. lpoBeanTe megmaHy yrna a, NOCTPOEHHOrO B 3aJadve 2 TpeyrosibHuKa.
4

. [NlocTponTte TpeyronbHMK MO OCHOBAHWIO, OQHOW CTOPOHE U BbICOTE, NPOBEAEHHOM K
OCHOBaHWUI0.

BbinonHeHUe npaKkTUyeckoro 3agaHua B GeoGebra
1. MocTpoeHMne NpaBUIbHOrO TpeyrosibHUKa

[nsi nocTpoeHMs NpaBUIIbHOTO TPEYronbHMKA HYXXHbl CNeAYLNEe MHCTPYMEHTbI.

‘ @ OKpPY#HOCTE N0 LEHTPY ¥ TOUKe é. Yron

X MepeceyeHune '.-- MokasaTb/CKpLITh 00bekT
I:D- MHoroyroneHWKE ' % MNepemellaTs

Heob6xo0umMbie KOMMHeHMbI:

e  Omkpoume Hogoe okHO 8 GeoGebra.
* [lpueegute nHtepdenc «Hactponkn» GeoGebra k Bugy G} «eomeTpusn».

* [lomeHsANTe NnapamMmeTpbl AN HOBOW TOYKM.

ANropuTm NOCTPOEHUA NPABUIbHOIO TPEYrosbHUKaA

1
@ HauyepTuTe OKpY>XHOCTb € C LEHTPOM B TOUKE A U MPOXOASLLYIO Yepes
TOYKY B.
2
@ HauepTnTe HOBYIO OKPY)XXHOCTb d C LLEHTPOM B TOUYKE B 1 NpoXoasLLyto
yepes ToUKy A.
3 -
O603HaybTe TOUKM NEPECEYEHUST OKPYXKHOCTEN € U d KaK BEPLUNHBI
C v D npaBunbHOro WECTUYronbHMKA.

163



@ HauepTuTe HOBYIO OKPYXXHOCTb ¢ C LieHTpoM B Touke C 1 npoxoas-
LLLYIO Yepes ToUKy A.
5 .
O603HaYbTe TOUKY NEPECEYEHNSI OKPYXKHOCTEN € U ¢ KaK BEPLUMHY F
NpaBUINbHOTO LLIECTUYTONbHUKA.
6
@ HauepTuTte HOBYIO OKPY>KHOCTb f C LLEHTPOM B Touke DD 1 NPOXOAsiLLyHO
; yepes Touky A.
7 .
O603HaybTe TOUKY NepeceyveHns OKPYXKHOCTEN f 11 ¢ KaK BepLUnHy F
NpaBUIbHOTO LLIECTUYTONbHUKA.
8
@ HauepTuTe HOBYIO OKPY>KHOCTb g C LLEHTPOM B TOUKe £ 1 NpoxoasiLLyto
yepes TouKy A.
9 .
O603HaubTe TOUKY NepeceyeHmnst OKPYXHOCTe g U ¢ Kak BeplunHy G
NpaBUIbHOTO LLIECTUYTONbHUKA.
10 R
*>'_ MocTpoviTe npaBunbHbI WwecTtuyronsHuk FGECBD.
1" ®
O CKpoWnTe OKpY>XHOCTW.
12
(f:ﬂ. MoKaXnTe BHYTPEHHWE YIMbl LUECTUYTONbHUKA.
13
[:g | MpoBepbTe, YTO LIECTUYTONBHUK MOCTPOEH NPaBUIBHO.

3apanue. [MonpobynTe 06bACHUTL NPOLECC MOCTPOEHUS LLECTUYTONbHMKA.

Kakum gosmkeH 6bITb pagnyc OKpY>KHOCTU M nodemy? PasbscHUTE CBON OTBET.
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2. Busyanmnsauus reomeTpuyecKMx NOHATUN U AaAHHbIX

3apaHue 1

Teopema. BHewHuli y2on mpeyzonbHUKa pageH cymme 08yXx 6HYMpPeHHUX, He
CMEXHbIX C HUM, y2J108.

Buayanunpyem teopemy ¢ nomowbto GeoGebra. [ocnenoBaTenbHO BbIMOMHUTE Crie-
ayoume gencTeus.

I> | Moctpoite TpeyronbHuk ABC.
/ MpoBegute nyy AB.
d", O603HaubTe BHYTpeHHWe yrnbl TpeyronbHuka A n C, a

BHELUHWI yron B.

[=0a+y — cocTaBbTe TEKCT, onpeaenstoLmnii CyMMy OBYX
ABC BHYTPEHHUX YrNoB TpeyronbHuka. Hanpumep, Bolibepu-

Te 13 pasgena 3 = «O6BbEeKTbI» o U1 ).

Ppams
an

LaTen gopiyra  Dusmon- Ofismna
1 ¥ L n n

Mpasrpecucrp
3

B Cousavma o O

Lotk AjE2, 14

UL

M3meHuTe uBeT 1 BUA YrroB TpeyrornbHuKa u ux Hasea-
HUN. HaxkaB Ha 06bEKT NpaBoOM KHOMKOW MblLK, BblGepu-
Te KomaHgy «CBoMcTBa».

T

B pesynbrate nonyynTcs crneayrowmi AUMHaMUYHBIA YepTéx. 34eCb MOXHO MEHATb
dopMy TpeyronbHuKa, HO Mpu 3TOM BHeLWHWI yron B Bcerga OyneT paBeH cymme
BHyTpeHHux yrrnos A un C.

£ Gaubt Thasi 5 FE LA i

a0 Meitka EWG AeselM A eive Td B0 npaDK)
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AT
B
ey,

3apaHue 2
fé&béMq,,”C_ymma 00HOCMOPOHHUX y25108, 06pa3oeaHHbIX NpuU nepeceyeHuu

d8yx napaJsinesibHbIX U ceKyuweu, pasHa 180°.

Buayannpyem Teopemy ¢ nomouwibto GeoGebra. NocnenoBarternibHO BbINOSIHUATE Crie-
ayouime oencTeus.

~~

MposeanTe npsimyto AB.

Bbibepute Touky C 1 npoBeauTte Yepes Heé npsiMyto, naparn-
nenbHyo npsiMon AB.

MpoBeauTte npamyto /1, nepecekatoLyto npsamble B Toukax A n C.

OTtmeTbTE BHYTPEHHNE OOHOCTOPOHHNE U CMEXKHbIE UM YITIbl.

—
E
|

12
]r
| Ful
|

| o

To'IN AlS.ED. 04
Marso-re cooponHaT=l
Masaab gaTe bt erT
Ma<aak gaTe ofeaHa EHME

O daH s wiey

Mz oz veHoEETE

Yranm=

lz0MCTES. .

M3meHnTe uBeT n BMAO NpAMbIX U yrnoB. Haxas npaBon KHOMKOW
MbILKN HA 00BbEKT, Bbibepnte komaHay «CBoMcTBaY.

B pesyrnbraTte nory4ynTcad AOVHaMUYHbIN ‘-IepTé>K cnegywuwiero sumaa. 30ecb MOXHO
I'IOMeHFITbCGKyU_l,yIOI/II'IapaJ'IJ'IeJ'IbeIeI'IpFIMbIe,OD,HGKOKG)K,D,bIﬁpa30yMMaOD,HOCTOp0HHI/IX

180°.

yrmnoB, NOJIy4EHHbIX MPpU nepecevyeHnn naparseribHbIX NMPAMbIX CeKyLLI,eIZ, 6yueT paBHa

T3 Mapans spmmer ~pamrest gt s - . —— )
©afn Mpasxa Bug HacTpoiw MHcTpymesTs Owxo Cnpasxa BofTa...
=1 —I Il - —r =] c
A P ':_f & £, K ABC | 1% | o =

F MNanens ofwexToRl * MonoTho i

Mpasan
®ny=1
®g:y=4
® h: -Sa;ijr:-i

Touca
® A=(11)

B=(4,1)
® Cc=(0,4)
D =(4.58, 4)
E=(-3.24, 4)
¥ron
® a=Ti5T f
® p=T157T
® y=10843°

."vnr

= = 10843

a®7157"

Beaopa:
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NMocne nsyuyeHun 3TOM rnasbl Bbl AONKHDbDI oGnap,a'rb cegyrouwmmm
3HAHUAMU U NPAKTUYHECKUMU HABbIKaMU.

3HaHuA:

— CTYMNEHU PELLEHUSI TEOMETPUYECKON 3aauu;
— BUAbl TEOMETPUYECKUX 3ajav;
— TUNWYHbIE OLLIMOKM, BCTPEeYatoLWwmecs npy peLleHnn 3agau.

— pas3gendaTtb 3agadn Ha Bubl U OpraHM30BbIBATb pa60Ty B COOTBETCTBUU
CO CTyneHAMN pelleHna 3agayu,;

— npenortBpallarb OoLLINBKM, BCTpeYvarLLlnecsd npn peleHnn 3anav,

— BbITb FOTOBLIMU K 3aBepLUatoLLIEN FOA0BOW KOHTPONbHON paboTte no

i MpaKTUueckne HaBbIKK:
f NnaHUMETPUN.

_________________________________________________________________________________________________________________________
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a 3AZ1AYM HA MOBTOPEHME

25.1. CTyneHu pelieHns reoMmeTpuyecknx saagad
[Mpu peleHnn reomeTpudecknx 3agay cnegyet obpatuTb BHUMAHWE Ha crnegytoulee:
1) XopoLwo 3HaTb Y MOMHUTb OCHOBHbIE MOHATUS rEOMETPUM U NX CBOUCTBA;

2) BnageTb mMeTogamMu goka3aTenbCcTBa TEOPEM O CBOMCTBAX pasrivyHbIX reoMmert-
pu4eckux uryp;

3) loHMmaTb CMbICN JaHHOW reOMEeTPUYECKOn 3a4auu;

O6bIl4HO NpoLecc peLlleHns reoMeTpUYecKon 3adayvm CknagbliBaeTcs U3 criegytowmx
CTYNeHeun:

1-a ctyneHb. NNoHATL 3agavy. Ha aTon cTyneHn pasgensoT coaepXxaHue 3agadn Ha
yCrioBue 1 3aknoveHme. Yto aaHo, 4To Hago HaWTW, Aoka3aTb Unm noctpouts. CTponTtca
4yepTéx, COOTBETCTBYOWMIN 3afaqe. LlenecoobpasHo noctpoeHme 60MbLIOro U TOYHOro
YyepTexa. Bce gaHHble HAHOCATCA Ha YepTEeX.

2-a ctyneHb. NMnaHnpoBaHume. Ha aTon cTyneHn BolbpaeTca MeTo, pELLEHNS 3a4auMn.
OnpepenseTcs, Kakve OONONHUTENbHbIE CBeAEHNS HEOOXOAMMBI AN ero NPUMEHEHMS.
BbInonHsaoTCA BCnoMoratesibHble NOCTPOEHUS.

3-a ctyneHb. PeweHue. Ha 31O CTyneHn 3agaya HeENOCPEACTBEHHO pellaeTcs Ha
OCHOBE [aHHOrO nnaHa.

4-1 ctyneHb. [poBepka. Ha aTon cTyneHu npoBepsaeTcs HanaeHHoe peLleHne 3agaqn.
KpuTnyeckn aHanmsmnpyeTtcs npouecc pelleHns 3agadun. Ecnvn obHapyxmnsaetcs oumnbka,
TO OHa UcnpaenseTcs. Ecnv HeT BO3MOXXHOCTU UCNPaBeHUs, BO3BPaLLaOTCH K HavarbHOM
CTYMNEHW peLleHns 3agaymn n Bca paboTta BbINOMHAETCSA 3aHOBO.

Ana Toro 4To6bl HAYYUTHLCA peLlaTb 3a4a4m, Hago Nobonblue UX peLlaThb.
HauepTuTb NpaBUNbHDbIN YEPTEXK K 3a4aue — 3TO 3HAUYUT HaNnONOBUHY
pewuTb 3aaauy.

B 3aBMCMMOCTK OT MOCTAHOBKM U cCoAepXXaHWUS, reOMeTpuyeckne 3agaqym MOXHO
pasnennTb Ha TPW KaTeropum:

1) 3agayv Ha BblYUCNEHME;

2) 3agayv Ha JokasaTenbCTBO;

3) 3agayv Ha nocTpoeHue.

KoHe4yHO, pelleHne reomMeTpuyeckon 3agadnm COCTOUT HEe TOSNbKO B MPUMEHEHUU
Kakoro-nnbo ceorcTBa reometpudeckon gurypbl. OHO TpebyeT CepbE3HbIX W NIOrMYecku
000CHOBaAHHbIX Pa3MbILLNEHNA N NPUHATUA HA UX OCHOBE MPaBUSIbHbIX N Pa3yMHbIX
peleHnn, opMnpyeT HaBblkM U YMEHUS OernaTb NpaBusbHble BbiBOAbl. Takne HaBbIKU
U yMeHNa HeobxoauMbl HE TONBbKO ANS MaTeMaTuku, HO U ANs npeogosieHs npobnem
noBcegHEBHOM XU3HWU. PasymeeTcs, pelueHne 3agay — 3TO0 He TONbKO HaxOoXAaeHue
npaBuIibHOro oTeeta. Heobxoanmo ncnonb3oBaTh U3BECTHLIE CBONCTBA, TEOPEMbI U UX
CINEeACTBUS, 3HaTb, Kak MCMNOMb30BaTb Pas3fnyHble METOAbI PeLLEHS.

npOﬂ,eMOHCTpMpyeM, KaK 3TO Aenaetcad, Ha npuMepe.

168



SR
.;;% 3adaya. lokasaTb, UTO TPeyronbHUK C BeplIMHaAMU B cepeauHax CTOPOH
pPaBHOCTOPOHHErO TpeyrosfibHMKa Takke ABNAETCA PaBHOCTOPOHHUM.

@BC — paBHOCTOpPOHHUIA, K — cepeaunHa AB, @KNL — paBHo-
N — cepeguHa BC , L — cepeanHa AC CTOPOHHMM

1. CmyneHb NnoOHUMaHus 3ada4u.
B cooTBeTcTBUM C AaHHBIMM 3a4a4M NOCTPOMM YepTEX (puc. 1).

2. CmyneHb nnaHupoeaHusi peweHusi. bynem ncnonb3oBaTtb CBOMCTBa paBHO-
CTOPOHHEro TpeyronbHuka n npusHak CYC paBeHCTBa TpeyrofibHUKOB.

3. CmyneHb peweHus. [0 ycnosuto:

LA=AK=KB=BN=NC=CL w zA=2B=,C=60°. Torga ctopoHbl AL, AK v yron A
ALAK paBHbl ctopoHam BK, BN v yrny B AKBN, a takxe ctopoHam CN, CL nyrny C
ANCL cooTBETCTBEHHO.

3Haunt, ALAK=AKBN=ANCL wn TpeTbu
CTOPOHbI 3TUX TPEYrofibHUKOB TaKXe paBHbI: @ B
KL=KN=NL.

CneposatenbHo, AKNL — paBHOCTOPOHHUIA.

4. CmyneHb npoeepkKu.

[MpocmoTpeB NpoLecc peLleHus eLwé pas, NpoBepsem
NOrNYECKY0 CTPOrOCTb KaXKA0ro pacCyXaeHus.

OTy 3agady MOXHO PeLnTb U OPYrMM Crnocobom.
Bocnonb3yemcsa npu aTom TeM, YTO Kaxapbl yron pae- 650°
HOCTOPOHHErO TpeyrornbHuKa paseH 60°. OnycTum BbicOTy | 4 I 1 C
BD pasHoctopoHHero AKBN (puc. 2). Tak kak Bbicota BD
ABnsAeTca Takke buccektpucon, To ZKBD=60°: 2 =30°
n Z/BKD =/BND = 90° - 30° = 60°.

Ntak, AKBN — paBHOCTOpPOHHUI. A oTcloaa
BbiTekaeT, YTo AKAL v ANCL paBHOCTOpPOHHME ” @
BK=KN=NL=LK. CnepoBatenbHo AKNL Takxe
PaBHOCTOPOHHUI, oTKyga nony4daem, yto AKNL= 30°
AKBN=ANCL = AKAL.

Py

K D N

25.2. 3apaum Ha BbluMUC/IEHUNE

3agayn Ha BbIYMCIIEHMS MOXOXWN Ha 3a4a4um 13 apudmMeTurkn n anrebpol. C NOMOLLbIO
pas3nuYHbIX reoMmeTpuyeckmx @OopMyn Hag 3adaHHbIMU YUCITOBbLIMU BENnuYnHaMmu
BbINOMHAT BblYMCNNTENBHbIE PaboThl U HAXOOAT NCKOMYIO.

B aTux 3agavax npaBunbHbIN YEPTEX U HYXXKHble 0003HAYEHNsSI 3HAYUTENBHO 06r|erqa+0T
pabory. :
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. 3apava 1. BuccekTprca 0QHOTO M3 ABYX CMeXHbIX Yrnos obpaayet yron 20° ¢
O[HOW N3 CTOPOH BTOpOro yrna. Hangute aToT yron.

@ B PewweHue. NocTponm 4epTEx, COOTBETCTBY!HO-
wun ycnosuo 3agadn (puc. 3). OueBMaHO, 4TO
E ouccektpuca O asnsetca GUCCeKTpUCOn oCTporo
yrna. 3HauunTt, ZBOC = 2-20° = 40°,
/AOB = 180°- 40°=140°.
A 0] C Omeem: 140°.

L]
- 1 -
-

=7 3apaua 2. B tpeyronbHuke ABC yron
2C — npsiMon, BHeLWHWA yron npu BeplwmHe 4 paBeH 120°. Haigute runoteHysy Tpe-
yronbHuka, ecnu AC+AB=18 cm.

PeweHue. MocTtponm 4epTéx B COOTBETCTBUM C YCroBMEM 3afauu (puc. 4). MNo onpe-
[IeNEeHN0 BHELLHErO yrna TpeyronbHuka, Haxoaum ~A=180°-120°=60°, ~B=90°- ~4=30°.
Mycte AC=b, AB=c. Torga b + ¢ =18. Tak kak No CBOWCTBY NPSIMOYrONbHOIO TPEYrorbHUKa C

ocTpbiM yrnom 30°, KaTeT, NPOTUBOSIEXALLUN 3TOMY

@ C yrmy, paBeH MonoBUHE MMMNOTEHY3bl, HAXOAUM, YTO
c=2b. Otkyna b+c=b+2b =18, 1. e. b=6.
b Torga c=12
Omeem: 12.
120%/60° 30°
A c B

'—@: 3apaua 3. B tpeyronbHuke ABC ctopoHa
&= 4B =1, 6uccektpuca yrma A nepneHamky-
napHa MeauaHe, NPoBeA&HHON U3 BepLUMHbl B.
@ B Haigute nepumeTp TpeyronbHUKa, ecrnv anvHa
cTopoHbl BC BbipaxaeTcs LenbiM YACIOM.

N PeweHue. Otobpasnm ycrnoeue 3agadn Ha
yeptexe (puc. 5): AK = KC, AN 1 BK.

. . Nmeet mecto paBeHcTBO AANB = AANK, Tak
A TR ' C kak kateT AN — obWwunii 1 npunexatime K KkateTy
yrnbl paBHbl (Mpu3Hak KY no kateTy v npunexa-
LLIeMY K HEeMY yrny).
Otkyna AB=AK=KC=1,1.e. AC=1+1=2.
BC=x — uenoe 4yucno u no HepaBeHCTBY TpeyronbHuka 2+1>x n x+1>2,
T. e. 1<x<3. Mexay uncnamm 1 U 3 3aKNYEHO €ANHCTBEHHOE Lenoe 4ucro 2.
SHaunt, BC=2 n P, = 1+2+2=5.
Omeem: 5

25.3. 3apaum Ha goKasaTenbCTBO

3apayn Ha gokasaTenbCTBO caMu Mo cebe ABnsTCa HeBONbLINMN TEOPEMaMMU.
B Hux TpebyeTca gokasatb NpMBeaéHHOe yTBepXxaeHne. PaccmoTpum B kadecTee
npumMepa crieayoLlyto 3agadqy.
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_1I_

6= 3apaua 1. [JOKaXUTe, YTO BUCCEKTPUCHI CMEXHBIX YITIOB B3aWMHO Nep-
NeHONKYNSPHbI.

(? 240Cwn £BOC - cmexHbie yrmbl, OO0, 1 Q

0O, - 6uccekTpucsl (puc. 6) 00,100,

[HokasaTtenbcTtBo. O603HaAYMM Yriibl, KOTOpblE @ C
oGuccekTpuCchl OO " OO AenaT nononam, Yepes o u 0
p (puc.7). Torga 2a+2ﬂ —180° unn a+p =90°, T. e. :
20,00, = a+p =90°. 0

3Hauut, 00,1 00,. Y10 1 TpeboBanock AokasaThb. 8 B /o

= e

=2 3apava 2. [JokaxuTe, YTO B YETLIPEXYTOMb-
Huke ABCD, n3o6pax&HHOM Ha pUcyHke 7a,
/D = /A+/B+.C. @ y

[dokasaTtenbcTBO. Mpogomkmum cTtopoHy AD wn
0603HauYMM TOuKy nepeceveHus npsmoin AD co cTo- %)
poHoit BC uyepe3 E. O603Ha4mm ymebl (puc. 76). Us-
BECTHO, YTO a+f+x =180° n y+z+y =180°. Cnoxus
3TW paBeHcTBa, nonyynm: a+pf+y+x+y+z =360°,
Mo cBoncTBYy CMexHbIX yrnos x+y=180°, noatomy
a+p+y +180°+z =360° unu a+pf+y=180°-z =«D:

LD=a+p+y=LA+ LB+/C.

YTBepxaeHue aokasaHo.

[1Be BblLlenpuBeEHHbIE 3a4a4M Mbl peLnnv Ha
OCHOBE rOTOBbLIX YepTeEXeNn, B 3agaye 2 notpeboBanucb
AOMNONHUTENbHbIE NOCTPOEHUSI U 0603HAYEHUH, 4YTO
obnerymno pelleHne 3agayun.

B

lMpakmu4eckue ynpa>xHeHUsl U NPUsIOXeHUsl

1. OTpe3ok AB pasbuT Ha YacTu oTpeskamu, ANVHbI KOTOPbIX OTHOCATCH Kak 1:2:3:4 u
KOTOpbIE CNEAYIOT B TOM Xe nopsiake. Hagute anuHy otpeska A B, ecnu pacctosiHne
Mexay cepeguHaMmmn KpanHux oTpeskoB paBHO 15 cm.

2. M3 BepwmHbl yrna ZABC=160° npoeeaeHbl nyun BO v BE. Hanante yron OBE, ecrin
nyy4 BO penuT aaHHbIi yron nononam, a nyd BE nenvT ero B oTHoLLeHun 3:5.

3. Yron AOB pa36ut nyyom OC Ha gBa yrna, oivH 13 KOTopbIX 6orbLue BToporo Ha 30°.
HaiiguTe yron mexay 6uccektpucoii gaHHoro yrna v nydom OC.

4. Yron npy ocHoBaHWUM paBHOBeapeHHOro TpeyronbHuka paseH 30°. Hangute yron Me>K,u,y
BbICOTaMM, ONyLLEHHbIMW HA BOKOBbIE CTOPOHbI 3TOrO TPEYroNbHMKA. :

171

o ‘vq( it \
o




b

. 5.0auH 13 BHeLHNX yrnoB TpeyrornbHuka paseH 100°, a HeCMeXHbIe C HAM YrIbl OTHOCSTCS
eekak 2:3. HanauTe yrnbl TpeyronbHuKa.

6. Toukn A4, B; C, D nexat s ykasaHHoM nopsiake Ha npsimoni u AB= BC=1, CD= 2. Touka
K pacnonoxera Ha nyde BC v genut otpesku BC v AD B 00HOM 1 TOM € OTHOLLEHUN:
BK: KC=AK: KD. Hangute 310 OTHOLLEHUE.

7. Yron, nonyYeHHbIn Npu nepecedeHnn AByx BuccekTpuc TpeyronbHuka, paBeH 128°.
Hangute Tpetun yron TpeyronbHuKa.

8. Yron npu BepLumHe paBHO6eApEHHOro TpeyronbHuka paseH 96°. Hangurte octpbin yron,
nog KOTopbIM nepecekarTcsl BUCCEKTPUCHI YIIIOB MNP OCHOBAHUKN TPEYrosibHUKa.

9. B npAmoyronbHOM TpeyronbHUke BUccekTpuca 1 BbiCOTa, UCXoOsALWMNE U3 BepLUMHDI
npsMoro yrna, obpasytoT yron, paBHbivi 24°. Hangute octanbHbI€ YITbl TPEYrofibHUKa.

10. Hangute yrmbl AOB, EOC, ecrm AB=BC, ZABC=50°, AE n F'C — buccekTpuchl Ha
pucyHke 8.

11. Hanigute yron x Ha pucyHke 9, ecnn AB=AC, AD=DC.

® 7 ® @

B C B C

12. HaiiguTte yron x Ha pucyHke 10, ecnu AB=AC, BD=BC.

13. OavH 13 yrnoB TPeyronbHUKa paBeH Pa3HOCTM ABYX HECMEXKHbIX C HUM BHELLIHWUX YTTOB.
[lokaxuTe, 4TO 3TOT TPEYTroNbHUK — NPSIMOYTOSbHbIN.

14. [JokaxuTe, 4YTO BbICOTbI, NPOBEAEHHbIE K BOKOBbIM CTOPOHaM paBHOGeLpeHHOro
TpeyronbHuKa ¢ yrnom 150° npu BepLUnHe, paBHbI.

15. ,D,OKa)KI/ITe, 4TO MeaunaHbl PaBHOCTOPOHHEIO TPEeyroyibHMUKa AOeNATCA UX TOYKOM
nepece4vyeHma B OTHOLLEHUN 2:1, cumTtasa ot BEepPLUNHbI.

16. [Jokaxute, 4To BUccekTpuca BHELIHErO yrna npu BeplunHe paBHOOeapeHHOro
TpeyronbHWKa napanrernbHa OCHOBaHWUIO.

17. ChopmynupymnTe Teopemy, obpaTHyto Teopeme 3agaqm 16, n gokaxute ee€.

18. [JokaxuTe, 4TO Ntobble ABE MeanaHbl PaBHOCTOPOHHErO TPEYronbHUKa NepecekatoTcs
nog yrnom 60°.

19*. [lokaxxute Npu3Hak paBeHCTBa TPEYrofibHUKOB MO ABYM CTOpPOHaAM M MeguaHe,
NPOBEAEHHON K TPETbEN CTOPOHE.

20*. B tpeyronbHukax ABC v A,B,C, npoeeaeHbl MeanaHsl BM v B M,. [lokaxuTe, 4To
AABC=AA,B,C,, ecnin AB=A,B,, AC=A4,C, « BM=B,M,.

21*. B tpeyronbHukax ABC n A,B,C, npoeaeHbl 6uccektpucel AD v A,D, . [lokaxuTe,
yto AABC=AA,B,C,, ecnn AB=A,B,, BD=B,D, v AD=A,D,.

22. B tpeyronbHukax ABC n A,B,C, nposeaeHbl BbicoTel BH v B H|. [lokaxuTe, 4T0
AABC=AA\B,C,, ecnn LA=/A,, /B=/B w BH=B H.
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23*. [lokaxuTe, YTO TPeyronbHUK, ABEe BbICOTbI
KOTOPOro paBHbI, SIBMSIETCA paBHOGeapPEHHbIM.
24*. [lokaxwuTe, 4to a.+y =+ d=90° Ha pucyHke 11.

25*. [lokaxuTe, 4to 0. < f§ < y Ha pUCyHke 12.

26. [lokaxxnTe, 4TO BUCCEKTPUCHI HAKPECT NexalLLmx
yrnoB, o6pa3oBaHHbIX NpU NepecedYeHnn na-
pannenbHbIX NPSMbIX CEKYLLIEN, NapansierbHbl.

27. [lokaxunTe, YTO Kaxxgasi CTopoHa TpeyronbHMKa
Bonblue pasHOCTU ABYX APYTNX CTOPOH.

28. [1ns kakoro TpeyrosribHMKa MMEKT MeCTO He-
paBeHcTBa a<f+ y, f< at y, y<a+ [, ecru
a, vy — yrmbl TpeyronsHuka?

29. [NocTponTe OKPYXXHOCTb, NPOXOASALLYI0 Yepes
ABe OaHHble TOYKN. CKONbKO peLueHnin nmeet
3apgayva?

30. Buccektpucel 44, v BB tpeyronbHuka ABC
nepecekatoTcs B Todke (. Hagute yron ACB,

ecnu: a) zAOB=136°; b) zZAOB=111°, @
31. B ky6e, n3obpax€HHOM Ha pucyHke 13, oTpesok
BD=6. Hangute otpesku BE, DE, AC v yron A D
/BED.
32. MeguaHa TpeyronbHuka ABC, nepumeTtp Ko-
TOporo paBseH 42 cm, pa3buBaeT ero Ha aBa

TpeyronbHuKa ¢ nepumeTtpamu 33 cm n 35 cm.
Hangute anuHy meguatoi.

33. lNopg kakum yrrnom nepecekaroTcst GBUCcekTpuchl E
OCTPbIX YIT10B NPSAIMOYrOSIbHOro TPEYronbHMKa?

34. lokaxuTte, 4to L1 = £2 Ha puUCyHke 14.

35. Kakytwo curypy npencrasnsetr cobon obuias
vactb nyven MN n NM? 1

36. lNocTponte B3aMMHO nepneHaUKynspHble
AnaMeTpbl OKPY>KHOCTW.

37. Hangnte 6onblumini N3 CMEXHbIX YrroB, ecrnv a B
O[WH U3 HUX B 4 pasa MeHbLle Apyroro. A a B/ B

38. OTHOLWIEHNE BEMWUYMH YINOB, MOMYYUBLLUNXCS
npu nepecevyeHnn OByx NpsMbIX, paBHO 7:3. 2
Hangnte MeHbLNN U3 3TUX YITO0B. D

39. Toukn A, B v C nexat Ha oaHOW NPSIMOM.
InvHa otpeska BC B 3 pasa Gonblue ONvHbI
otpeska AC, anuHa otpe3ka AB meHblue AnuHbl otpeska BC Ha 3,6 cm. Hangute
anvHy otpeska AC. ;?
40. MNycTb Npu NepecevyeHnm ABYX NPSIMbIX TPETbEN CyMMa BHELLHUX OJJ,HOCTOpOHHVIX yrnoBs -
180°. [JokaxuTe, YTO 3TN NPAMbIE NapanfenbHbl. <
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NPAKTUYECKUE YNPAXHEHUA U NPUNOKEHUA.

NMPOBEPbTE CBOU 3HAHUA

1.TeomeTpuyeCKNi AUKTAHT. 3aN0NHUTE NPONYCKU B COOTBETCTBMU CO CMbIC/IOM
npeanoXKeHun.

1. Ha nnockocTn 4yepes ... MOXXHO NMPOBECTU OOHY MPSMYIHO.

2. ... yrma fgenuT yron Ha ABa paBHbIX yrna.

3. CepegumHa oTpeska genqT ero Ha aga ... .

4. Ha nnockocTn CyLeCTBYHOT ... , MPUHaANexXallmne NnpamMon U ... , He NpuHagnexatime en.
5. Ecnu TpeyronbHnK paBHobeapeHHbIN, TO YITbl ... PaBHbI.

6. Y OBYX paBHbIX TPEYrorbHUKOB pPaBHbl COOTBETCTBYIOLLME ... U COOTBETCTBYIOLLME ... .
7. Y paBHOCTOPOHHErO TPEYrofibHNKa KaXKAbl yron paBeH ... .

8. ... OCTpbIX YrNOB NPAMOYrOfbHOro TpeyronbHuka pasHa 90°.

9. buccekTprca pa3BepHYTOro yrna OenuT ero Ha ... .

10. [1Be npsimble, NOPO3Hb NapannenbHble TPETLEN,

11. [1Be npsamble, nepneHanKynsapHble O4HOM MPSMOon, ... .

12. Mpn nepeceyeHnn ABYX NapansierbHbIX NPSAMbIX TPETbEN MONy4YNBLUMECH BHYTPEHHWE
OLHOCTOPOHHUE YIbl ... .

13. PaBHOy#anéHHble OT KOHUOB OTpe3Ka ... NexaTt Ha cepeMHHOM neprneHankynsape K
OTPE3KY.
14. TOYKM OKPY>KHOCTH ... HA PaBHOM PaCCTOSAHUN OT €€ LeHTpa.

2. Echu B NnpuBeAEHHbBIX HUXKe NpeasioXKeHUAX MMeloTca oWwnbKu, Halgute m
MCNpaBbTe UX.

. Ha nnockoctn yepes aBe TOUKM MOXHO NPOBECTU ABE NMpsiMble.
~[Mpsimon yron paseH 180°.

. CME&XHbl€e yrIbl paBHbI.

. Cymma BepTuKanbHbIX yrinoB paBHa 180°.

. OTpes3ok, coeanHSALWNIN BEPLUNHY TPEeYrofibHMKa C CepeanHon nNpoTuBoNnexallemn
CTOPOHbI, Ha3bIBaeTCS OUCCEKTPUCOMN TPEYrofbHUKA.

. NepumeTpom TpeyronbHMKa Ha3blBaeTCA CyMMa ero Yyrros.

. Cymma cTopoH TpeyronbHuka pasHa 180°.

. MNpsamble, nepecekatowmeca nog yrnom 90°, HasbIBaOTCA NapanfenbHbIMU NPSAMbIMMU.
9. NapannenbHble NpsiMble NepecekarTCA B OAHON TOYKE.

10. InameTp OKPY>XHOCTU paBeH paguycy.

11. Ecnu kaTeTbl NPAMOYrofibHOro TpeyrofnbHMKa paBHbl, TO OAWH U3 ero yrnos paseH 30°.
12. Kaxxgblvi yron paBHobepeHHOro TpeyronbHuKka paBeH 60°.

13. Toukn, nexawumne Ha GuccekTpuce yrna, paBHoyganeHbl OT ero BEpPLUMH.

O b W N =

o N O
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3. 3anuwunTe Ha3BaHMe reomeTpuueckoin Gpurypbl, MMmeloLw,en 4aHHOE CBOMCTBO,
B COOTBETCTBYIOLLYIO CTPOKY CnpaBa.

OnuHa 5 cm

Touka n gBa yya, ncxogawmx ns 3TOWN TOYKM

Henepecekatowmecsa npsmole

BbicoTa, ncxogsas n3 BepLuvHbl, OyaeT Takke MeauaHom u
BuccekTpucon

TpeyronbHWK, BCE CTOPOHbI KOTOPOrO PaBHbI
TpeyronbHWUK ¢ A4BYMSI paBHbIMU CTOPOHaMM
[enuTt yron Ha ABa paBHbIX yrna

NmeeT oBa KkateTa
TpeyronbHWK, y KOTOPOro cymma AByx yrroB 6onbiue 90°

Ol |N|O |,

4. ConocTtaBbTe reOMETPUUECKOMY MOHATUIO, JaHHOMY B nepsom ctonbue,
COOTBETCTBYlOLLEE CBOMCTBO UM TO/IKOBAaHUE U3 BTOPOro ctonbua:

FeomeTpuyeckoe noHATUE TonkoBaHue, CBOMCTBO
1. TllepneHgukynapHble NpaAMble (A) UmeeT onpenenénnyto anmHy
2. PaBHocTopoHHuin TpeyronbHuk | (B) [iBa yrna paBHbl
3. OKPYKHOCTb (C) PaBeH nonoBmHe runoTeHy3bl ]
4T 6 (D) CoeauHseT BepLUNHY C cepeanHon NpoTUBO-
. Todka Ha buccekTpuce yrna nexalieil CTOPOHb!
5. BelcoTa TpeyronbHuka (E) CMEXHbIii C OOHUM U3 BHYTPEHHUX YITIOB M
6. KaTtet npoTMB yrna B 30° paBHbIVI CyMMe OBYX OCTallbHbIX YII10oB
7. Menmana (F) He nepecekaetcsa
8.

(G)Mepecekatotca nog yrrom 90°

(H) CtopoHbI paBHbI

(I) Toukn paBHOyOaneHbl OT LEeHTpa

10. OTpesok (J) JlexuT Ha paBHbIX PACCTOSHUSIX OT €70 CTOPOH

11. MNMapanneneHble NpsMble (K) UcxoouT 13 BepLUMHbI 1 NepneHanKynsapeH
K OOHOWM CTOPOHE

BHewWwHUn yron TpeyronbHuMka

9. PaBHOGeapeHHbIN TPeyrofbHUK

5. TecTbl.

1. CKonbKko NpsiMbIX, NapannenbHbIX JaHHOW NPSIMON, MOXXHO NPOBECTU Yepes OaHHYHo
TOYKY?

A)1 B) 2 C)3 D) 4
2. CKornbKo rpaglycoB COCTaBrisieT BennymMHa pasBEépHyToro yrna?
A) 90° B) 6onblie 90° C) meHbLe 90° D) 180°
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3. Haingnte ZBCA no pucyHky 1.
A)25° B)35° C)45° D)55°
4. Hangute x N0 pUCYHKY 2.
A)80° B)90° C)100° D)70°
5. Haiigute runotenysy AB TpeyronbHuka ABC,
ecnu: ZB=30°, ZC=90°n AC =10 cm.
A)10cm B)12cm C)15cm D) 20 cm
6. Haiigute MeHbLUyto cTopoHy TpeyronbHuka ABC,
ecnu ero nepumetp paseH 23 cm, AB = BC,
AB =AC + 7(cm).
A)3cm B)5cm C)7cm D)9cm
7. OouH 13 cMexHbIX yrroB 6ornbLue BTOporo B 3 pasa.
HaiguTe pasHOCTb 3TWX YITIOB.
A)45° B)60° C)75° D)90°
8. Pagnyc okpyxHoctn 3,2 cm. Hangnte eé
AnameTp.
A)32 B)52 C)6,4 D) 1,6
9. B npsimoyronbHom TpeyronbHuke ABC (puc. 3)
2C=90°, CD - meguaHa. Haiignte £ A, ecinu
ZBDC =130°.
A)45° B)65° C)75° D)85°
10. Yron npu BeplunHe B paBHoGeapeHHOro Tpe-
yronbHuka ABC paBeH 80°. Haiigute BHeLUHWIA
yron npwv BepLuvHe A.
A) 130° B)120° C)110° D) 100°
11. Kakoit 13 otBeToB BepeH, ecrm a L b, b 1 ¢,
cld?
A)allc B)bLd C)alld D) bl|c
12. Hangute nepumetp TpeyronbHuka A0OD, ecnn
Ha pucyHke 4: AO = OB, OC = 0D, BC=5cm
nAO + OC =7 cm.
A)5cm B)7cm C)12cm D) 17 cm
13. Ha pucyHke 5 a||b n b||c, x =2
A)60° B)70° C)80° D)90°
14. OnpepgenuTte 60nbLUY0 CTOPOHY TPEYrofibHMKa
ABC, ecrniu £A=50°n £B=70°.
A)AB B)BC C)AC D)Henb3s onpegenuTb.
15. Haiigute anvHy otpeska BC, ecnu Touka O —
LeHTp okpyxHocTn u AO = 4 cm Ha pucyHke 6.
A)dcem B)Scm C)2cm D)8cm

16. Hangute meHbLUMI yron TpeyronsHuka, n3obpa-
YXEHHOrO Ha pUCYHKe 7.
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A)30° B)45° C)60° D)9o°
17. OgHa 13 BbICOT TpeyronbHWKa pa3bunBaeT ero @
Ha TPeyrofibHUKNU Cc nepumeTpamu 25 cm un
29 cm. Hangunte aTy BbICOTY, €Cnv NEpUMETpP 2a
TpeyronbHuka 40 cm. a

A)10cm B)7cm C)5cm D)9cm
18. Hantu cymmy yrnos, cMexHbix ¢ yrnom 120°.
A)30° B)45° C)180° D)120°

19. Hangute yron mexay buccektpucamm yrnos A
n B tpeyronbHuka ABC, ecnu yron C paBeH 70°.

A) 55° B) 60° C) 65° D) 75°.
20. Buccektpuchkl yrnoe A n D npamoyronbHuka ABCD pasbusatoTr ctopoHy BC Ha 3

paBHble YacTu. HaauTte nepumeTp NPsSIMOYrorbHUKa, €CN ANVHbI €r0 CTOPOH — Lienble
yucna u AB = 5.

A)20 B)30; C)40 D) 8o0.

6. 3agaum

1. BuccekTpuca paBHoGeapeHHoro TpeyronbHuka ABC, npoBeaéHHas K ocHoBaHuio AB,
pa3buBaeT ero Ha ABa TpeyronbHuka. [lokaxuTte, 4TO 3TN TPeyroNbHUKM paBHbI.

2. OgHa cTopoHa TpeyronbHuka ¢ nepumetpom 30 cm BornbLue BTOPON CTOPOHbI Ha 2 cm,
HO MeHbLLEe TPeTben CTOPOHbI Ha 2 cm. Hanante 60nbLUy0 CTOPOHY.

3. MeamaHa, npoBeAéHHasA K OCHOBaHWUIO TPEYronbHUKa, pa3brBaeT ero Ha ABa TpPeyronbHuKa
c nepumetpamu 18 cm n 24 cm. MeHbLuasn n3 6OKOBbIX CTOPOH AaHHOIO TPeyrofibHUKa
paBHa 6 cm. Hangute 60nbLuyo 6OKOBYHO CTOPOHY.

4. BoicoTa TpeyronbHuka, paBHasi 5, pasbmBaeT ero Ha ABa TpeyrosibH1Ka ¢ nepumMmeTpamm
18 n 26. Hangute nepMmeTp 4aHHOIo TPEeyrosbHUKa.

5. MNepumeTp paBHOGEeApPEHHOrO TpeyrofnibHMKa paBeH 7,6 ¢m, OCHOBaHWE pPaBHO 2 cm.
Hangnte 60KOBYHO CTOPOHY.

6. Mpsimbie AB n CD nepecekatotcs B Todke O. Cymma yrnos BOC n AOD pasHa 194°.
Hangute yron AOC.

7. B TpeyronbHuke ABC yron A paseH yrny C, Bbicota AD genut ctopoHy BC nononam.
Haiigute AC, ecnu BD = 7,8 cm.

8. Yron mexay BblCOTaMu, ONyLEHHbIMW Ha GOKOBblE CTOPOHbI paBHOGEeAPEHHOrO
TpeyronbHuka, paeseH 20°. HanauTe yron npu oCHOBaHUW TPEYronbHUKa.

9. V3 Toukn D, nexauwen Ha buccekTpuce yrna B, Ha CTOPOHbI yrna onyueHbl
nepneHaunkynsapel DA n DC. OokaxuTe, yto DA = DC.

10. Hangute gnuHy otpeska AB, ecnv ans Todek A, B u C, nexawux Ha npsamon AB,
AC=7TmwnBC=9m.

11. OanH 13 cmexHbIx yrnoB Ha 18° MeHbLle BTOporo. Hanaute atu yrbl.

12. OanH "3 yrnos, NONYYMBLUMACS NPX NEepecedeHnn AByX napannesibHbiX ﬂpﬂMbIX
TpeTben, paBeH 55°. Hangute octanbHbIe YIbl. :
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14. Touka A 'fiexut mexay Toukamm B n C npamon BC. Hanante anuny otpeska AB, ecnu
BC =15 cm, a otpesok AC Ha 3 cm MeHblue oTpe3ka AB.

15. Hangute 6onblumnii N3 CMEXHbIX YrroB, eCriv OQUH U3 HUX B S pa3 MeHbLUe pYroro.

16. OTHOLWEHME BENNYNH YITIOB, MNOMYYMBLUMXCS NPU NepecedeHnn AByX NpsiMbIX, PpaBHO
5 : 4. Hangnte MeHbLWNN U3 3TUX YINOB.

17. Toukn A, B n C nexart Ha ogHoi npsimoii. [inuHa otpeska BC B 2 pasa MeHbLUe ANUHbI
otpeska AC, a pnuHa oTpe3ka AB Ha 5,3 cm Gonble anuHbl otpeska BC. Hanaute
AnuHy oTtpeska AC.

18. Yron npu BeplmHe paBHOGeapPEHHOro TpeyronbHMka paBeH 42°. Hanante ocTpbin
yros, nog, KOTopbiM NepecekatTcs BUCCEKTPUCHI YTNOB NPY OCHOBAHMM TPEYTONbHMKA.

19. OavH 13 yrnos, NOnyYMBLLUMNCA NPU NepecedeHnn AByX napanfesibHblX MpsMblX
TpeTben, paseH 109°. Hangute octanbHbI€ Yobl.

7. CnoXHble 3aaa4mn

1. PacctosiHne ot 3emnu go ConHua npnbnunantensHo 149 500 000 km, a paccTtosaHne oT
3emnu go JlyHel 400 000 km. Hanagnte pacctosiime ot ConHua o JlyHbl: a) BO BpeMs
NIYHHOrOo 3aTMeHUs; b) BO BpeMsi COSTHEYHOTO 3aTMEHUS.

2. Touka C — cepeaguHa oTpeska AB. Hangute Ha otpeske AB Takyto Touky D, 4ToObl
BbINonHsinock paeeHctBo: DA= 1,5 (DB + DC).

3. OavH 13 cmexHbIX yrnoB B 4 pa3a 6ornbLue ux pasHoCcTu. HananTte atum yrmbl.

4. Touka D nexuT Bo BHyTpeHHei obnacTtu TpeyronbHuka ABC. [okaxuTe, 4To TPeyronbH1K
ABC meHble tpeyronbHuka ADC.

5. MocTpowTe yron, koTopbir Ha 25° BonbLue AaHHOro OCTPOro yrna.

6. MNepumeTp TpeyronbHUKa Gonblle OOHOW U3 ero CTOPOH Ha a, Apyroi Ha b 1 TpeTbei
CTOPOHbI Ha ¢. Hanaute nepumeTp TpeyronbHuKa.

7. JokaxuTe, YTO CyMMa MeguaH TpeyroribHMKa MeHblLUe ero nepumeTpa, Ho Gonblue
nonynepumeTpa.

8. [lokaxunTte, YTO NPOU3BOSbHbIN TPEYrofibHUK MOXHO pa3buTb Ha HECKOMbKO
paBHOOepPEHHbIX TPEYroNbHUKOB.

9. [lokaxwuTe, 4TO, ecnu oTpe3ok BB, aensetca 6uccektpucon TpeyronbHuka ABC, T0
AB >AB,w BC>B,C.

10. OTtpeskun AB v CD nepecekatwTcs B Touyke (. [okaxuTe, 4To, ecnu
AC=A0=BO=B, 1o OC=0D.
11. MoXeT Nnn To4Ka NnepeceyeHmnst BbICOT TPEYrofibHWKa AeNUTb UX Ha BE paBHble YacTn?

12. Touku A, B, C n D pacnonoxeHbl Ha nnockoctu Tak, yto AB=BC=CA n
DA=DB=DC. Haigute rpagycHyto mepy yrma ADB.

13. ByayT nu napannenbHbl oTpe3kn AB n CD Ha pucyHke 87?
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14. 'pagycHas mepa Tyrnoro yrna paeHa a. K ero
CTOpOHaM npoBeaeHbl ABE NepneHankynapHble
npsmMble. [pagycHaa Mmepa yrna, noslydyeHHoro
npu nepeceyeHun aTUX nyyen, pasHa f.
DokaxuTe, yto a+ f=180°.

15. Ha pucyHe 9 nsobpakeHbl oguHaKkoBble uUrypbl
cKavywmnx BcagHuMkoB. Hamgute nnowapgb
OOHOr0 CKayyLlero BcagHuka, ecrniv nnowanb
yeTblpéxyronbHuka ABCD paBHa S.

16. B paBHoGeapeHHOM TpeyronbHuke ABC:
AB=AC, Touka M — cepenunHa otpeska AB, a
Touka N — cepeauHa otpeska AC. I1eHaunkynsp,
NpoBeaéHHbIN B ToUke N, nepecekaeTt Npsmyto
AB B Touke L, TIeHAMKYNsAp, NpoOBeAEHHbIN B
Touke M, nepecekaet npamyo AC B Touke K:
MK1AB w NL1AC. OQokaxute, yto ZNLK =
ZMKL.

Obpaseu, UTOroBOM KOHTPO/IbHOM pPaboTbl

KoHTponbHas pabota, B3siTas 3a obpasel, co- @ 7
CTOUT 13 ABYyX YacTeMn. [epBas yacTb coaepxuT a
reomeTpudeckun ankTaHT n 10 Tectos, paccmo- 1/ 2

TPEeHHbIX Ha npeablaywnx ypokax. Bo BTOpOI?I

YacTW KOHTPOMbHOW PaboTbl MOXHO NPEASIOKNTb b 3/4
6 3agad, NoAo6HbIX HUXKENPUBEOEHHbIM. /
O6pasey, UTOroBoit NUCbMeHHOI paboTbi
1. Hangute /2, /3 n £4 Ha pucyHke 1, ecrm al|b @ B
n/1=45°
. . 5 cm
2. B TpeyronbHuke ABC /A = 32°, yron B Ha 12
MeHbLue yrna A. Hangute yron C.
3. Vicnonb3ys gaHHble Ha pUCyHKe 2: A C
a) pokaxute, Yyto AABC = AADC;
7 cm

b) HanguTte nepumeTp TpeyronbHuka ACD.

4. Ha pucyHke 3: a||b, AB — 6uccektpuca yrna CAD D
nAC =7 cm. Hangute otpesok BC.

5. BbicoTa, onyLleHHasa n3 BepLUMHbI TPSIMOro yrna,
ABNSETCA Takke n buccekTpucon. Hangute yrmol
3TOro TpeyrosbHuKa.

6. HauepTtuTe yron n noctponte ero GuccekTpucy.
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.. OcHoBHble cBeaeHnA U3 reomeTpun 7 knacca

@ 180°

CMeXHble u BepTUKarnibHble yrnbl

Cymma cmexHbix yrrnoB pasHa 180° (puc. 1).
BurccekTpuchl CMEXHbIX YrIOB NEPNeHONKYNAPHbI.
BepTukanbHble yrnbl paBHbl (puc. 2).

TpeyronbHUKH

[Mpu3Hakn paBeHCTBa TPeyrosibHUKOB (puc. 3):
1) no ABym ctopoHam u yrny mexay Humm (CYC);

2) N0 CTOPOHE U ABYM NpUIexallimm K Hen yrrnam
(YCY);

3) no Tpém ctopoHam (CCC).

PaBHOGeOpeHHbIe TpeyronbHUKK

Yrnbl npyn OCHOBaHWUW paBHOGEeLpPEHHOrOo
TpeyronbHWKa paBHbl (puc. 4).

Ecnu gBa yrna TpeyronbHUKa paBHbl, TO OH
paBHOGeapeHHbIN (puc. 4).

BuccekTpuca, onyueHHas 13 BeEPLUNHDI
paBHOGeOpEHHOro TpeyrofibHMKa K OCHOBAaHMUIO,
ABMAETCA TAKXKe ero BbICOTOW N MeONaHOWN.

Ecnu BbicOTa TpeyronbHUKa ABMSETCA Takke ero
BuccekTpucon n MeanmaHon, TO 3TOT TPEYrofbHUK
paBHOGEepPEHHbIN.

CBoMCTBO nepneHAuKynspa,
NnpoBeAEHHOrO K ero cepeauHe

JTiobasa To4ka cepegMHHOro nepneHaunkynsapa K
OTpe3Ky paBHOyAdalieHa OT ero KoHUoB (,OUC. 5).

Ecnu Touka paBHoyganeHa oT KOHLIOB OTpeska, To
OHa NEeXWT Ha ero cepeanHHOM NeprneHauKynspe.

CepeamnHHbIN NepneHamKynsp — 310 reOMeTpUYeckoe
MECTO TOYEK, paBHOYAAMNEHHbIX OT KOHLIOB OTpe3Ka.
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MapannenbHbie NnpsiMble

[Be npsimble, napannenbHble TpeTben NPAMONn,
napannenbHbl.

Ecnn HakpecT nexawme yrrnbl paBHbl, TO
npsiMmble napannernbHbl U HaobopoT (puc. 6).

Ecnun cooTBeTCTBEHHbIE YINbl paBHbl, TO
npsiMble napannensHbl 1 HaobopoT (puc. 7).

Ecnn cymma OQHOCTOPOHHUX YrNOB paBHa
180°, TO npsAMble NapannenbHbl U1 HAaobopoT

(puc. 8).

[1Be npsimble, nepneHanKynsapHble TpeTben
npsiMon, napannenbHbl (puc. 9).

Mpamagqa, nepneHauKynspHas O4HOM U3 OBYX
napannenbHbIX NPsMbIX, NepPneHauKynsapHa u
BTOPOW.

180°

CoOTHOLWEHNA MeXAy CTOPOHaMU U
yrnamu TpeyronbHuKa

CyMma BHYTPEHHMX YrnoOB TpeyrofibHUKa paBHa
180° (puc. 10).

BHewHnn yron TpeyronbHWka paBeH CymMme
[ABYX BHYTPEHHWX €ro yrnoB, He CMEXHbIX C HUM
(puc. 11).

BHewwHWI yron TpeyronbHuka 6onbLue noboro
BHYTPEHHETO ero yrna, He CMEXHOro C HUM.

Kaxpass cTopoHa TpeyronbHMKa MeHblLUe
CYMMbI BYX APYTNX €ro CTOPOH.

B TpeyronbHuke NpoTMB BOnbLUEro yria NexuT
Bonblias cTopoHa, NPOTUB G0MbLUEN CTOPOHbI
nexuT 6onbLUni yron.
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MpsAMoyronbHbIN TPeyrofbHUK

Cymma OCTpbIX YrnoB NpsiMOYyrofibHOro Tpe-
yronbHuka paBHa 90°.

KaTteT, nexawwmn npotus yrna B 30°, paBeH
NMOMOBUHE MMMNOTEHY3bI.

KaTteTbl NPAMOYIOoJIbHOIo TpeyrosyibH1UKa
MeHbLLE €ero rmnoTeHy3bl.

Mpu3Hakn paBeHCTBa NPSMOYTONbHbLIX Tpe-
YrOnbHMKOB:

1) no asym katetam (KK);

2) No KaTeTy M OCTPOMY Yy, Npunexaiemy
K Hemy (KY);

3) no runoteHy3e n octpomy yrny (IY);
4) no katety u runotenyse (KI).

CBouncTBa bucceKTpUucChbl yrna

JTrobaga Touka BuccekTpuchl yrna paBHoyga-
fieHa OT ero CTOPOH.

Ecnu Touka, pacnonoxeHHasi BO BHyTpeHHeM
obnacTu yrna, pasHoygareHa oT ero CTOPOH, TO
OHa NexuT Ha BuccekTpuce yrna.

BuccekTpuca — 310 reoMeTprYeckoe MecTo
BHYTPEHHUX TOYEK yrna, paBHOYAANEHHbIX OT
€ro CTOPOH.

OcHOBHbIe 3agayn Ha NnoCTpoeHune
NOCTPOEHMNE TpeyrofbHUKa No TpEM CTOpPO-
Ham (puc. 12);
nocTpoeHne buccekTpuckl yrma (puc. 13);

NOCTPOEHne yrna, paBHOro AaHHOMY
(puc. 14);

NOCTpPOEHMeE LeHTpa oTpeska (puc. 15);

NOCTPOEHNE NeprneHAnKynsapa K JaHHOMY
oTpesky (puc. 16).
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Tabnuua KkBagpaToB HaTypanbHbIX Yucen ot 10 go 99

[ecart-

Ku
1 2 3 4 5 6 7 8 9

Egn-

HULbI
0 100 400 900 1600 | 2500 | 3600 | 4900 | 6400 | 8100
1 121 441 961 1681 2601 3721 5041 6561 8281
2 144 484 1024 | 1764 | 2704 | 3844 | 5184 | 6724 | 8464
3 169 529 1089 | 1849 | 2809 | 3969 | 5329 | 6889 | 8649
4 196 576 1156 1936 | 2916 | 4036 | 5476 | 7056 | 8836
5 225 625 1225 | 2025 | 3025 | 4225 | 5625 | 7225 | 9025
6 256 676 1296 | 2116 | 3136 | 4356 | 5776 | 7396 | 9216
7 289 729 1369 | 2209 | 3249 | 4489 | 5929 | 7569 | 9409
8 324 784 1444 | 2304 | 3364 | 4624 | 6084 | 7744 | 9604
9 361 841 1521 2401 3481 4761 6241 7921 9801
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OTBeTbI U YKa3aHuUsA

\\ 4.a) Touku A, O, E mpunannexar npsimMoil a; b) touku D u O npunaanexar npsamoit b;

- d) Touka O npuHaAIekaT U IPIMOI a, 1 IpsiMOH b; e) Toukn A; E npuHaaiexar npsiMoi

a, HO He puHaanexar npsmoit b; f) rouka D npunaayiexut npsaMoit b, HO He TpUHAAIEKAT

npsaMoit a; g) Touku B u C He mpuHaiexxar HU NpsMOi a, HU npsimoi b. 5. Touka A

NpUHAUICKUT U psamoit AB, u npsimoit AC. 6. 1 win 6eckoneuno mHoro. 7. He nexur. 8.

a) Ckonbko yrogHo; b) 1;¢) 1 mnm 3. 9.2, 3, 4. 10.2, 7. 11. 6 npsaMbIX. DTU OpsSMbIE JEJAT
IUIOCKOCTh Ha 12 wacrteid. 12.a) 3;b) 6. 13. 6; 10. 14*. HeBo3MOXHO.

\\ 1. 6. 2. 6: AB, BC, CD; AC; AD; BD. 3. [lononustouue apyr apyra ayuu: 1) AB u AE;
~ 2)AC u AF; 3) AD u AH. 4. a) Jlyun, ucxogsamue u3 touku C: CA, CD, CB, CM, CN;
nomonasromue apyr apyra ayan: CAu CD wim CA u CB; b) iny4n, uCXoAsIIne U3 TOUKH
D: DC, DA, DB, DQ, DP; nononusttomue apyr npyra jgyuu: DC u DB unu DA u DB. 5.
4,6. 7.a)bud, puq, nuu; b)2us; 6u9. 8.3uld; 4 ull; 6u9; Sul2. 9* a)
2;b)3;¢c)4;d) 11. 10.2;4;7;11. 11. da. 12.5; 13. Ha 29 orpeskos. 14. 26,8 cm.
15.1; 2; % ; % ; 16.4cm; 5Scm; 6,5cm; 1 cm; 2,5 cm; 1,5 cm.

17.2)6,6;b) 1;¢) 9. 18. 12,8 cm. 19.0,8. 21. Bo3amoxns 2 ciiyvasi. Ecnu Touka B Oyzner
nexats Ha oTpe3ke AC, To AC=800 m. Ecnu touka C Oynet nexars Ha oTpe3ke AB, To
AC=400 m. 22. 5. 23.46 cm. 24.a)24 cm;b) 14 cm. 25.5. 26.a)2;b) 1. 27.a)4 cm;

b) 1,6 cm: ¢) 0,4 cm: d) 2,6 cm. 28.26. 29. CD = %Jr% em 31.2) 5 cm: b) 7,8 m:

¢)2,8km. 32.a) 70 cm; b) 186 dm; ¢) 82 m. 33.a) AC=5cm; BC=4cm; b)AC=11 cm;
BC=2cm; ¢c)AC=10cm; BC =1 cm. 35. Touka B nexut mexny Toukamu A u C. 36. a)

59 cm; b)9,5cm.37.2)3AB; b) 34C ¢) 34E 39, JIng mo6bix Tpéx Touek Ha IpAMOit
2 4

TOJIBKO OJTHA JICXKHUT MEXKTy AByMs Ipyrumu. 40.Yepes mo0blie 1BE TOUKH IPOXOIUT TOJIBKO

OJlHA MpsMas.

\\ 1. a) Bepmuna yria: N; cropons! yria: NM u NL; b) Bepmumna yrina: B; croponsr yria: BA
~ uBO. 2. VYm: ZBAC, ZBAD, ZCAD; Bepumna yria: A; ctoponst yria: AB, AC, AD.
3.a) LAOC, ZCOD, Z/BOD, ZAOD, ZAOB, ZCOD. b) ZAOB, ZBOC, ZCOD, ZDOE,
ZAOE, ZAOC, LZAOD, ZBOD, ZCOE, ZBOE. 4. a) na; b) wer. 5. 1) LZAOC=30°;
ZBOC=30°. 2) ZAOC=88°; ZBOC=88°. 6. 1) 24,5°; 2) 39,5°; 3) 71°. 7.1)awuh; 2)
c,d,e,g; 3)buf 8. a)/la; b)na; c)Her. 9. a)87°56"; b) 128°29'47"; c) 1°47' 29".
11. a) 72°; b) 60°19"; c) 55°45'. 12. 1) ZCBF; 2) «DBF. 14. Z/POQ>~/ABC. 15. a) [a;
b) mer; c) Her. 16. 176°. 17*. 61°. 18*. a) 90°; b) 180°. 19. LZAOB=60°, ZAOC=90°,
ZA0D=130°, ZBOC=30°, ZBOD=70°; ZCOD=40°. IIpoxoguT uyepe3 OMCCEKTPHUCHI
ymoB: 1) 30°; 2) 45°; 3) 65°; 4) 15°; 5) 35°; 6) 20°. 20. 3) 15°; 2) 22,5°; 5) 30°; 6) 45°; 1)
90°; 4) 135°.

\@\ 7. a) Paccrosnue Mmexny Tamkentom n @Depranoit 248 km; b) paccrosHue mexny
Tamkentom u Tepme3om 444 km; c¢) paccrosiHre Mexay TalikeHTOM U I[)KI/IBE’@_KOM 126
km; d) paccrossuue mexay Tamkentom u 'ymucranom 90 km; e) paCCTOSIHI/i'Q_’ﬂ_MeX(,Hy
Tamkentom u Camapkannom 183 km; f) paccrosinue mexxay TamkeHToM U Kapmn—'iZSO km;
g) paccrostare mexay TamkenTom u HaBou 319 km; h) paccrosinue mexy TamKégHOM u
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VYprenuem 704 km. 1) paccrossaue mexay Tamkentom u Hykycom 777 km; 8. 246 Bépcr.

©0.9.1) 120° 2) 6 wacos. 10. 1) 38,1 cm; 2) 43,18 cm; 3) 48,26 cm. 11. 1) Ot 3emmt 10

Covitita 149 637 000 km. 2) ot Beneps! 1o Connna 107 803 000 km. 3) or Mepkypust 10
Comama 57 924 000 km. 4) ot Mapca no Conama 226 869 000 km. 5) ot FOnurtepa no
Conuua 777 147 000 km. 6) ot Carypna no Comnnua 1 427 183 000 km. 7) ot Ypana 1o
Counmna 2 868 847 000 km. 8) or Hentyna o Comnama 4 498 764 000 km. 12. a) 2235 m; b)
7822,5m; c) 10 877 m.

Kontpoabnas padora 1: 1. BC=3 cm. 2. BC= 12 cm. 3. ZBOC =35°. 4. Z0 = 150°.

3.45° 4.2)8;b)8;c)8;d)8. 5.5 ocrpeix; 1 Tymoit. 6. MoxxHO, ciiokuB JiBa pasa. 7. 3700,
9700. 8. a) 105° b) 75°; ¢) 105°. 9. a) 30°; b) 180°; c¢) 1°. 10. a) 160°; b) 90°; ¢) 35°; d)
171°.11. A) 146°; b) 71°; ¢) 175°; d) 13°. 12. ZAOB=135°, ZBOC=45°.13. ZAOB=36°,
/ZBOC=144°. 14. a) Her; b) 1a; c¢) vet. 15.a) 140°; b) 137°. 16. a) 45°; b) 45°; ¢) 53°. 17.
Ha, ecniu o0a yria 6yayT paBubl 90°. 18. a) 40°; 140°; b) 55°; 125°; ¢) 18°; 162°. 19. 140°,
40°, 140°.

21 34° 62° 482 19 175¢
20 42 146° 118° 132° 16.° 5°

L1 12° 162¢ 1202 15° 450
21 £2 168° 18° 60° 165° 135°

22.1) 110°; 2) 50°; 3) 50°. 23. 149°; 2) 59°; 3) 59°. 24.a) 45°; 135°; b) 60°; 120°; c) 30°;
60°; 90°. 25. a) 75°; 105°; b) 100°; 80°; d) 108°; 72°. 26. a) 120°; 6) 80°; B) 60°; 60°;
60°. 27. 1) 90°; 90°; 90°; o) 75°; 105°; 75°; e) 46°; 46°; 134°. 28. 135°. 29. 135°. 30. a)
£3=/4; 2/9=/10;b) L1 u £2. 31. JIyu OC 6uccexrpuca ZAOD; nyud OD 6uccekrpuca
ZCOE; nya OE 6uccekrpuca ZDOB; nyad OD 6uccexkrpuca ZAOB. 32. Touka A nexut
Mexay Toukamu B u C.

3.30° 5. AO0=1 cm, AB=2 cm, AC=1 cm. 6. 13700 km. 7. a) Touka B nexur mexmy
JIBYMsI JPYTAMU; b) Touka A JexHuT MexAy aByms apyrumu. 8. 90°. 10. JIya OC nexut
Mexay aByms npyrumu. 11. 60°; 60°. 12. 80°, 100°, 80°, 100°. 13. OE u OF nexar Ha
onHoi mipsimoit. 6 — Tectwl: 1. E; 2. D; 3.D; 4.A; S.E; 6.B; 7.E; 8. E; 9.B; 10. A;
11.A;12.D; 13.E; 14.B; 15.A; 16.A; 17.B; 18. E

2. 90°. 3. 60° 4. Her. 5. 3anmaua umeer nBa pemenwus: 1) 65°; 2) 15°. 6. 15°. 7. a)
ZAO0C=45°;, ZBOC=45°; b) LZAOC=30°; ZBOC=30°; ¢) LAOC=25°; ZBOC=25° d)
ZA0OC=10°; ZBOC=10°. 8. ZDOE=60°. 9. Her. 10. 3amaua umeet nBa pemenus: 1) 0,5
m; 2)5,9m. 11.a) AC=9 m, BC=6 m; b) AC=7,5m, BC=7,5m; c) AC=6 m, BC=9 m. 13.
a) 15;b) 2;c)45. 15.1,3. 16.6. 17.4.30 wiu 7.30. 18. 6. 19. LZAOB=110°, ZBOC=70°;
b) ZAOB=36°, Z/BOC=144°; ¢c) ZAOB=112°, /ZBOC=68°; d)ZAOB=150°, ZBOC=30°.
20.50°,130°, 50°, 130°.21. a) CeAB; b)AeBC. 22.a) x=180°-a ; y=a. b) x=90°; y=90°;

(n+1)(n+2) 2%
2

¢) x=180°-0.; y=0. 23.a) 6;b) 10; ¢) 24 b =g

KonTpoabnas padora 2: 1. 108°. 2. 60°. 3. 48°.

6. ®urypsr og Homepamu 1, 2, 3, 4, 5, 7 sBastorcs joMaHbiMu. 7. a) a, b, d, e, g; b)
c, f, h; c) c, f. 9. a) mpsamoii; b) ocTpslil; ¢) paBHOOEAPEHHBIH; d) PaBHOCTOPOHHHUIA; €)
TynoyronbHbii. 10. a) IpsIMOYTOJIbHBINA TPEYTOIbHUK, b) TyMOYrONbHBIN TPEYTOIbHUK, C)
PaBHOCTOPOHHUHN TPEyroibHUK, d) paBHOOEIPEHHBIH, €) TYNOyroJdbHbIA TpeyronbHuK. 11.
a) 12,2 dm; b) 102,4 m. 12. a) 139,6 mm; b) 102,4 m. 14. Kaxnsriii yron 60°. 15. a) 3; b)
3;¢) 3. 16. 1) ABE — tynoii; 2) ACE, BCE, DCE — npsimbie; 3) BED — paBHOOenpeHHBIIH;
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4) AED - paznoctoponnuii. 20. Bricora, OuccekTpuca, Menana u BHyTpeHHU yroi. 21.
[IpsimoyromneHblit TpeyronbHuK. 22. [a. 23. 3. 24. 9. 25. 16. 27. AKLM — npsiMoyrosbHbIH
TpeyroibHuk, ML=5 cm. 28. 18 cm; 24 cm; 30 cm. IIpsamoyronbHbiil TpeyroabHuk. 29.
a=36 mm; b=48 mm; ¢=60 mm.

3. AB=BA; BC=AC; AC=BC. 4. ZMNL= ZLMN; ZMLN=/ZLNM; ZNML=/ZMLN.
5. ZB=80°; £D=52°;, /ZF=48°. 6. AB=LM=5; BC=MN=8; AC=LN=9. 7. x=5. 12. ¢)
ZD=35°, ZC=62°.13. 85°. 15. Her.

1.10 cm. 2.a=12;b=8. 8. AB=8 cm; BC=8 cm; AC=11 cm.
2.4. 3. LZE=/N=35°;, /D=/1=135°, ED=NL=7. 10. AC=BD=7.

5. 6. AABN=ACAK; AABC=ACNK; ABNK=ABCK; ABNC=ACKN; ABAC= AKAN;
ABAN= AKAC. 8.3. AABD=AACD; AABC=ABCD; AAOB=ACOD. 10. 10,4 cm. 12. 8
cm. 15. /C =90°, ZA =30°, /B =60°. 16. 10 cm, 10 cm.

5—-Tecthi: 1. B; 2. A;3.B;4.E;5.D.6.A.7.D; 8. A; 9. B; 10. D; 11. A; 12. B; 13. A;
14. B; 15. D; 16. A. 6 —3agaum: 1. 1) paBHOCTOPOHHUH TPEYTOJBHUK; 2) MPSAMOYTOIBHBIH
TPEYTOJbHUK. 3) OCTPOYTOJBHBIM TPEYrojibHUK; 4) paBHOOECIPEHHBIH TPEYTONbHUK;
5) TynmoyroiabHbIH TpeyroiapbHUK. 2. 1) TpeyrolbHUKH HE paBHBI, HE COOTBETCTBYET
npusHaky CYC; 2) tpeyronbHUKH paBHbI 110 pu3Haky CYC; 3) TpeyrojabHUKU HE PaBHBI,
He cootrBercTBYeT npuszHaky CYC. 4) TpeyroiabHUKU paBHbBl 1O npuszHaky YCVY; 5)
TpeyroibHUKU paBHbI 10 npu3Haky CCC; 6) TpeyroJbHUKU HE paBHBI, HE COOTBETCTBYET
npusHaky CYC. 7. [la. 8. AABD=ACAD; AAED=AAFD; ABED=ACFD. 11. 58°. 12. 48°.
13. 120°.

KonTtpoabnasi padora 3: 1. 10. 3. 71, 71, 3ﬂ
33

15

2. allb; clld. 4. da. 6. 1) allb, momygarcs 3 wactu. 2) altb, monyuarcs 4 gactu. 8. a)
BEepPTUKAIbHBIC YIIbl: £1 W £4; £2 u £3; £5 n £7; £6 u £8; b) cMexHble yribl: 21 u
22, £22nuz4; 24n 23, £3u sl 450u426; 26T 2T u 2828 £5. 9. £1=£6=63°;
22=23=£5==£T7=117°.b) £2=£3=2£5=£T=117°; £4=£8=63°.10. £1=2£3==£5=£T7=117°,
24=,8=63°. 11. £2=2£4=26=2,8=58°; £3=,5=122°. 12.98°, 82°, 98°; 70°, 110°, 70°. 13.
£2=148°; £3=148°; £4=32°; £6=46°; £7=134°; L8=46°. 14. £3=~5 BHYTpEHHUE HAKPECT
JexKamme; £2=/8 BHEIIHUE HAKPECT JeKalme; £4=/6 BHYTPEHHUE HAKPECT JICKAIIUE
ymibl paBHbI. 15. PaBenctBa BeinonHstoresd. 16. Moxno. 17. £1+248=180°; £2+27=180°;
24+2£5=180°; £3+26=180°. 18. Hakpecrt siexxaiine yribl paBHBbI.

1. x=150°. 3. x=60°; y=120°. 8. a) Jla; b) na. 9. a) uvet; b) ga. 11. 1 MoxxeT He mepeceyb
nnn niepecedét Bece. 12. AD|IBC. 13. a) aftb; b) allb. 14. x=116°. 15. £2=75°;, 2£3=105°;
24=75°; £6=75; £7=105°;, £8=75°. 16. £1=60°; £2=120°; £4=120°; £5=60°; £6=120°,
£27=60°.17. £2=24=26=28=75°.18.2) BC || AD; AB || CD. 6)AD || BC; 8) AD || BD

1. a) He BepHo; b) He BepHO; ¢) He BepHO; d) He BepHO; e)He BepHO; f) He BepHO; g) HE
BepHO; h) He BepHO. 2. a) BepHo; b) BepHO; ¢) BepHO. 3. a) BepHo; b) BepHo; ¢) BepHo. 4.
£2=45°; £3=135°; £4=45°; £5=135°; £6=45°; £7=135°; £8=45°. 5. £1=131°; £3=131°;
24=49°; £5=131° £6=49°; 27=131°; £8=49°. 9.45° 10.x=11°. 14. £2 =23 =53°.
15. £1=73°, £2=73°. 16. 70°, 110°. 19. 70°, 110°. 20. a) Bo3oxHo; b) BozmoxHo. 21.
a) BosMmoxxHO; b) Bo3amoxkHO. 23. x=105°. 24. x=35°. 25. £1=78° 42=102°;7.__»'-43=78°;
£4=102°; £5=78°; £6=102°; £7=78°; £8=102°.26. £1=64°; £2=116°; £3=64°; 24=116°;
£5=64°; £6=116°; £7=64°; £8=116°. 27. Het. 28.x=42°.29. 4 u3 8§ yrioB OyayT if_jnblMH.
Ecnu 310 He Tak, To Bece ymibl OynyT o 90° u alc; bLlc; allb. 30. 41=L3=45=Z§Z...=50°;
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(22)

£2=14=,6=2,8=130°. 32. £LD=98°

SA;‘vf‘r‘gclval: 1.A; 2.B; 3.A;4.D;5.D; 6.D; 7.D; 8.E; 9.B; 10.B; 11.D; 12.E; 13.A;14.
B; 15.E; 16. A. 6 —3agaun: 1. Jla. 2. Ha. 3. 24=27=118°; £2=£3=16=,8=62°. 4. alfb.
5.x=55°.6.128°. 8. £1=43=45=27=42°; £2=14=16=1£8=133°.9. £1=£3=£5=17=20°,
22=24=,6=2,8=160°. 10. £1=£3=£5=£7=75°% £2=1£4=16=2£8=105°. 11. 59°. 12.
21=43=£5=,7=T72°; £2=£4=,6=,8=108°. KoutpoJubHasi padora 4: 1. £3=2£5=27=34°;
£2=7/4=76=,8=146°. 2.52°.

1. a) 80°; b) 25°; ¢) 45°; d) 45°. 2. a) 63°; b) 90°; c) 113°, d) 15°. 3. 102°. 4. a) 80°,
50°; b) 30°; 60°; 90°; ¢) 50°, 60°, 70°. 5. a) 65°; b) 45°; 90°; 45°. 6. a) 79°; b) 105°. 7.
x=20°,y=50°. 9. x+y=270°. 10. 60°. 11. 60°, 60°, 60°. 12. 45°, 45°, 90°. 13. a) 65°, 65;
b) 60°; 60°; c)37,5° 37,5°. 14. 60°, 45°, 75°. 15.30°, 120°. 16. a) 75°; b) 34°; 68°; ¢)
50°.17. a) 128°; b) 51°. 18. x+y+z=540°-(a+B+y). 19.50°; 90°; 40°. 20. a) 90°; b) 50°;
c) 110°,d) 60°. 21. 60°; 48°. 22.540°. 23.24°,36°, 60°. 25.a) 30°,30°; b) 55°, 55°. 26.
a) 15°, 150°; b) 75°, 30°. 28. LAOB=122,5°; LEOC=65°. 29. 30°. 30. 67,5°. 31. Ha.
32. HeBo3zmoxkno. 33. £A=80°, £B=30°, 2C= 70°. 34. £A=35°, £B=35°. 35. a) 70°; b)
75°; ) 80°; e) 72°; f) 120°; g) 80°; h) 36°

1.2) AB; b) AB. 2. a) PR; b) PR. 3. ZA=67°; 2B=23°; 2C=90°. 4. a) 78°; 12°; 90°; b) 47°;
43°,90°. 5. £LA=60°; £B=30°; 2C=90°; AC=17; BC=17V3. 6. 60°, 30°, 90°. 7. 1) 4; 2)
6;3)60°. 8.a)5; b)13,5; ¢)9. 9.1)35° 2)130° 3) 90°; 4) 130°; 5) 100°; 6) 90°. 10. a)
Her; b) Her; d) na; e) HeT.

1. a) PaBnbl; b) paBubl; d) paBHbl; €) HeT; f) HeT. 2. a) paBHBI; b) paBHbI; d) paBHBI; €) HET;
f) paBHbl. 6. 7 cm. 7.7 cm, 7 cm. 11. 180°. 12.270°. 13.6. 14. 8 cm. 17. £B=80°.

1. BC; 2. AB uBC (AB=BC). 3.a) zAwm 2C; b) £B. 4. a) £C; b) £B. 5. a) MoxHo;
b) Henb3s. 6. a) Hemp3st; b) mokno. 7. a) CymectByer; b) HeT; c¢) cymecTtByeT; d)
cymectByeT. 8.a) 7;b) 10; ¢) 8 umm 5. 9. a) [la. Heo6xonumo 4ToOBI CyMMa IBYX CTOPOH
TpeyrojabHUKA Oblia OoJiblIe TPeTbel CTOPOHBI. OHA HE MOXKET ObITh paBHA WM MEHBbILE,
B IIPOTUBHOM CITyyae TPEYrojbHHUK HE CYIECTBYET. C) HE MOXKET. Takoil TpeyroJibHUK He
cymectyeT. 10. a) Jla. HeoOxoaumo, 4ToObl cymma JIByX CTOPOH TPEyrojibHUKa Oblia
OosblIe TpeTbell cTopoHbl. OHa HEe MOXKET ObITh PaBHA WJIM MEHbIIE, B IPOTUBHOM CIIydae
TPEYToJbHUK HE CyNIECTBYeT; b) He MokeT. Takoil TpeyrolbHUK HE CYIIECTBYET; C) HE
MokeT. Takolt TpeyroapHUK He cymiectByeT. 11. a) HanGonmpmuii yron A, HauMeHbITUH
yron C; b) nauboneimmii yron A, Haumensinii yron C win B; ¢) naubonpimit yron A uiu
B, naumensmuii yron C. 12. a) BC<AB<AC; b) BC=AB<AC; c¢) BC=AC=AB. 14.7;7;
11. 15.7. 16. TpeyronpHuk uiau orpe3ok. 18. Haubonemmii ZACB, nHaumenbmmii ZABC.
19. OcHoBanue, 6okoBas cropona. 20. a) BC>AC>AB; b) BC=AC<<AB. 21. 60°; 120°;
60°; 120°. 22. 0°<£B<60°. 23. OctpoyroibHbiii TpeyroiabHuk. 24. Hanbonsmmii BC,
HanMmenbimii AB. 25. Haumensimas cropona tpeyronsauka BC. 26. a) He cymectsyert. b)
He cymiecTByeT. 27. TpeyrojiibHUK HE CYIIECTBYET.

1. 1) 180°; 2) 360°. 2. £B=75°; £C=75°. 3. ¢=10 cm . 6. CymMa BHyTpEHHHUX YIJIOB paBHa
a=1080°. Cymma BHentHuX yrinoB paBHa B=360°. 7. 72°. 8. a=20 cm, b=40 cm, c¢=40 cm.
9. a) Tak kak £LA=2B=45°, T0 BBICOTA JIEpeBa paBHa JAJIMHE €TI0 TeHH; b) Tak kak AB=A B,
TO mHpuHa o3epa paBHa AB; ¢) nnmna o3epa AC Oyzner Takol ke, kak qmuHa AB; d) anuna
opara paHa AB=2BC. 10. /Inuna o3epa paaa AB=AC-CB. 11. Her.

4—-Tecthi: 1.B; 2.C; 3.B; 4.B; 5.D;6.B;7.B;8.B;9.E; 10. A; 11. D; 12. A; 13. D;
14. A; 15.D; 16. D; 17. D; 18. D. 19. A.
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5 —3amaum. 1. Henp3sa. 2. 1) a=1; b=7 ; c=7. 2) a=2; b=6; c=7. 3) a=3; b=5; c=7. 4) a=4;
b=4; c=7. 3. Hert, h,>b; hy=a; hp=b. 4. 18. 5. 63°, 63°, 54°. 7. 60°. 8. 90°. 10. 40°, 40°,
100°. 11. Pansr. 13. Jla. 14.20. 15.13. 16. 1) 24°; 2) 70°. 17.35°,110°, 35°. 18. 134°.
19. 90°. 20. JTa. 21. 39°,117°,24°.

Kontpoabnas padora 5: 1. 65°. 2. 40°,60°,80°. 3. 12 cm. 4. 40°,60°,80°.
Tectni: 1. A; 2.D; 3. B.

1. 20 cm. 2. 20°. 3. 15°. 4. 30°. 5. 40°; 60°; 80°. 6. 1:2. 7. 76°. 8. 42°. 9. 21°, 69°. 10.
£AOB=122,5°. 11.72°. 12. 46°. 28. OctpoyronbHsriii. 30. a) 92°; b) 42°. 31. 6; 6; 6; 60°.
33.45°. 35. Otpesok. 37. 144°. 38.54°. 39. 3,6 cm.

5—-Tecrnr: 1. A; 2.E; 3.D; 4.B; 5.E;6.A;7.E;8.D.9.B.10. A. 11. A; 12. D; 13. B;
14.D;15.E;16.A;17.B; 18.E; 19. A; 20. D. 6 —3agaum: 2. 12 cm. 3. 12 cm. 4.34.5.2,8
cm. 6. 83°. 7. 15,6 cm. 8.55°. 10. 2 mumm 16 m. 11. 81°, 99°, 12. 125°; 55°; 55°; 125°;
125°; 55°; 55°; 125°. 13. JIa. 14.9 cm. 15. 30°, 150°. 16. 80°, 100°. 17. 5,3 cm. 18. 69°.
19. 109°; 71°; 71°; 71°; 109°; 109°; 71°; 109°;

7. Tpynubie 3agaum: 1. a) 149900000 km. b) 149 100000 km. 2. Touka D.

3.0 =2%. p=I2% 6 p _ *E¥C 11, Her 12. 120°. 13. Her.

7 7T 2
HToroBasi kOHTpoabHas padora: 1. 135°, 135°,45°. 3.b)22 cm. 4.7 cm. 5. 2LB=45°;
£C=45°,
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o yqe6|-|a;| W AonoJfIHUTeNbLHaA nNuTepaTypa U 3NeKTPOHHbIe pecypcChl,
Mol Bt MCnonb30BaHHbIe NPU COCTaBNIeHMN YyYeOHMKa

1 AzamOVA Haydarov B. Matematika sayyorasi. Toshkent: O‘qituvchi, 1993.
2. - Saitov Y. Matematlka va matematiklar haqgida. Toshkent: O‘gituvchi, 1992.
] 3. Afonina S. I. Matematika va go‘zallik. Toshkent: O‘qituvchi, 1986.
4. [smailov A., Xaydarov B., Karimov N., Sh.Ismailov. Xalqaro tadgiqotlarda o‘quvchilarning ma-

tematik savodxonligini baholash, metodik qo‘llanma. — Toshkent, 2019.

5. [lMozopenos A. B. FTeomeTtpus 7-9, yuebHuk. Mockea: NpoceeLlyeHne, 2004,

6. AmanacsH C. leomeTtpusa 7-9 knaccel, y4ebHuk. Mocksa: NpocseleHne, 2002.

7. UapbieuH @. leomeTpusa 7-9 knaccel, y4ebHuk. Mocksa: Opoda, 2000.

8. LUmetiHeay3 . MaTtematunyeckun kanengockon. Mocksa: Hayka, 1993.

9. Perelman Y. I. Qizigarli geometriya, Toshkent: O‘qgituvchi, 1981.

10. Kopdemckuli 6. A. MaTtemaTtnyeckas cmekanka. Mocksa: Hayka, 1991.

11. bBess I 1. n gp. FeomeTpus 7 y4ebHUK, Knes: Bexa, 2007.

12. AnekcaHdpos A. []. TeomeTpus 7 y4ebHuk, Mockea. NpoceelueHune, 2013.

13. Johannes Paasonen Ahaa mathematiikkaa 7, Porvoo-Helsinki-Juva, 1993.

14. Daniel C. Alexander, Elementary geometry for college students. Canada, Brooks/Cole, Cengage
Learning, 2011.

15. http://www.uzedu.uz — OduunanbHbii cant MnHuctTepcTea HapogHoro obpasoBaHus,
NMHOpPMaLNOHHO-00pa3oBaTenbHbIN NopTarn.

16. http://centeroko.ru. — LieHTp oueHkM kavyecTBa ob6pasoBaHus (Poccus).

17. http://www.markaz.tdi.uz — CaiT HauMOHaNbHOrO LIEHTPa Mo OLEHKe kKayecTBa 0Opa3oBaHus.

18. http://www. avloniy.uz — CanT HaunoHarnbHOro UCCrenoBaTeNbCKOro MHCTUTYTa MOBbILLEHNS
KBanudvkauum n ody4eHUs HOBbIM METOAUKAM NeaaroroB MMeHn A. ABIOHMN.

19. hitp://www.masofa.uz —noptan AMCTaHUMOHHOIO 00YYEHNsT HaLMOHANbHOIO NCCIEA0BAaTENBLCKOrO
WHCTUTYTa NOBbILLIEHNS KBandukaLumm n oby4yeHns HOBbIM METOAMKaM NefaroroB MMeHn A. ABIOHM.

20. http://www.onlinedu.uz — anekTpoHHas nnatgopma «HenepepbiBHOE NpodECCUOHANbHOE
obpasoBaHMe» HaLWOHANbHOIO UCCREeAOBATENbCKOrO MHCTUTYTA MOBLIWEHUS KBanudukaumm u
00y4eHMsa HOBbIM MeToAMKaM neaaroroB UMeHn A. ABMOHMN.

21. http://www.ziyonet.uz — coumanbHo-ob6pasoBaTenbHbIN nopTan «Ziyonety.

22. http://www.rtm.uz — Cant PecnybnukaHckoro LeHTpa obpa3oBaHus.

23. http://dr.tm.uz — nnatcopma HOBbIX YY4EOHMKOB U METOAMYECKMUX NMOCOOUIA B SMEKTPOHHOM
BMAe, Npe3eHTaunn, MynsTUMEaNNHbIX MPUOXEHU, BUAEOYPOKOB 1 LMGPOBLIX PECYPCOB.

24. http://www.maktab.uz — nnatcopma BMAEOYPOKOB 1 ApYrMX MatepmanoB OHMarH o0by4yeHns 1
LUKOSbHbIX y4eOHbIX nporpamm Ans 1-11 knaccos.

25. http://www.stesting.uz — anekTpoHHasa nnatgopma «Xalgaro baholash tadqigotlariga tayyorla-
nish» ons yvawmxcs (Ha y3bekckom a3bike).

26. http://www.skillsgrover.uz — nnatgopma oby4eHnsa MaTeMaThkn U OLLEHUBAHMWS 3HAHWI yYaLLMXCS
B PMHNIAHAMM (Ha y30EKCKOM SA3bIKE).

27. http://www.khanakademy.org — caT AUCTaHUMOHHOIO obyyYeHus «Akagemust XaHa» (Ha
a@HITIMNCKOM £13bIKe).

28. http://www.xanakademiyasi.uz — nnatopma BAEOYPOKOB N0 MaTemaTuke, MHOpMaTuke,

XUMUK, PU3NKE, IKOHOMUKE, BUOMNOrMM N aCTPOHOMUM (Ha Y3OEKCKOM A3bIKE).

29. http://www.school.edu.ru — obuieo6pasoBaTenbHbIN NopTarn.

30. http://www.problems.ru/ — nonckoBas cuctema MmaTteMaTU4YeCKMX 3agau.

31. http://geometry.net/ — yuebHble MaTepuanbl Mo anrebpe 1 reoMeTpum (Ha aHrMMNCKOM SA3bIKE).

32. http://mathproblem.narod.ru/ — matematuyeckue Kpy>kn n onumnunagpl.

33. http://www.ixl.com — nopTan AMCTaHUMOHHOIO O0yYeHMS MaTeMaTUKe (Ha aHITINACKOM A3bIke)

34. http://www.mathkang.ru — cant mexayHapogHOro KOHKypca no matematuke «KeHrypy».

35. http://www.olimpia.uz — caiT MexxgyHapOAHOro KOHKypca no martematuke «KeHrypy» (Ha
y30EKCKOM £13bIKE).

36. http://www.brilliant.org — cant aucTaHUMOHHOro 0By4YeEHUA MaTeMaTMKe (Ha aHIMTMNCKOM SA3bIKE).

37. http://www.geogebra.com — 6ecnnatHasa nporpamma, NO3BOMAOWAS CTPOUTb AMHAMUYHbIE
(«xmBble») dourypbl B anredbpe n reomeTpumn.

38. http://www. yaklass.ru — nnargopma oHnarnH o0b6pa3oBaHNS ANsl LUKONbHUKOB U YYUTENEN.

39. www.schulen-ans-netz.de — cant Hemeukon «/IHTepHET LIKOMbI» (HA HEMELKOM A3bIKE).

40. www.studienkreis.de — cant HemeLknx obpasoBaTerbHbIX KPY>KKOB (Ha HEMELIKOM A3bIKe).
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O‘quv nashri

I'EOMETPUS

Umumiy o‘rta’lim maktablarining 7-sinfi uchun darslik

(Rus tilida)

MepeBog c y3bekckoro [ynbHapa KOcyrnosa
PepnakTtop lynbHapa KOcyrnoea
TexHunuvecknn pegaktop Axkmarn CynalmMoHo8
XynoxecTBeHHbIM pegaktop Ymud CynaliMoHOo8
BepcTtanblimk n gusanHep MxeonduH CanoxumouHos
Koppektop JTtodmuna Kum

PaspelweHo B nevatb 00.00.2022. dopmat 60x84 1/8. MNapHuTypa «Arial».
Pa3mep wpudta 12. OcbceTHasa neyaTb. YCNOBHbIV NeYaTHbIA NUCT _.
Y4éTHOo-n3gatenscknn nucT _. Tupax _. 3akas Ne_.
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Tabnuua cocTosHUA yqe6|-w||<a, BblAadaHHOIO B apeHAy

Tir | Uma n damunusa | YyebHbin | lNMepoHa- | MNoanuck | CoctosaHue | MNognuck

yyallerocs roa yanbHoe |knaccHo- | yyeGHuka |knaccHo-
COCTOsIHME | ro pyko- | Npu caaye | ro pyko-
yyebHuKa |BoguTens BOAMTENS

B kOHUe y4eGHOro roga yunTtenem Ha OCHOBe crnefyHoLmux KpuTe-
pueB OLeHNBaeTCA COCTOosIHME Y4eOHMKa, BbIAAHHOIO B apeHay:

HoBbii CoxpaHeHo nepBoHaYanbHoOe COCTOsIHME y4ebHuKa.

XopoLuunm O6noxka uenas, He oTaeneHa oT OCHOBHOW YacTu y4yebHuka. B
HanuUuYun BCe CTpaHuLbl, Lenble, No nopsaky, 6e3 Hagnucen m
PUCYHKOB Ha CTpaHULax.

Yooeneteopu- | O6noxka MaTasi, YaCTUYHO MCMUCaHHAas!, Kpasi IMCTOB 3arHyThl,
TenbHbIN YOOBINETBOPUTENBHO NOAPECTABPUPOBAH Y4EHMKOM. BbipBaHHbIE
CTPaHWLbl BKNEEeHbl, Ha HEKOTOPbIX UMEKTCS HAAMUCH.

He yoosnetBo- | OGnoxka ncnucaHHas, nopBaHHasi, 4aCTUYHO MIN MOJTHOCTbLHO

pUTENbHbIN oTAeneHa OT OCHOBHOWM YacTu, HeyOooBNeTBOpUTENbHO noape-
cTaBpTpoBaHa. CTpaHuLbl NopBaHbl UM OTCYTCTBYHOT, UCHeEp-
YeHbl, pa3pucoBaHbl. YY4eGHIK pecTaBpupoBaTbh HEBO3MOXHO.




