DEYTOMbHNKY

TpeyzosibHUK- nnockasi purypa, orpaHn4YeHHas
TpeMS NPAMbIMU. Y TpeyrornbHMKa MOryT ObITb TpU
HepaBHble CTOPOHbLI (Pa3HOCTOPOHHUN TPEYIrOSibHUK),
[OBE paBHble CTOPOHbI (paBHOOEAPEHHbIN
TPEYrofibHUK) U TPU PaBHbIE CTOPOHbI
(paBHOCTOPOHHWUI TpeyronbHUK). B paBHObeapeHHOM
TpeyronbHUKE Yrnbl, nexatime NpoTuB paBHbIX
CTOPOH, paBHbl; B paBHOCTOPOHHEM TPEYronbHUKE
BCE YITlbl PaBHbI.
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* «...30ecb beccriegHo ncyesano
MHOXXEeCTBO Kopabnen n camoneToB
— BONbLUNMHCTBO U3 HUX nocne 45
roga. 30€echb e B TeYEeHUm
nocnegHux 26 net nornbno donee
1000 yenosek. OgHako npu nonckax
He yaarnocb o0HapyXuTb HXU OOHOrO
Tpyna unu obsriomMKka...» 3TnmMu
cnoBaMu Ha4YMHaEeTCcsa onnucaHue
TanHcTBEHHOro bepmyackoro
TpeyronbHMUKa y aMepuKkaHCcKoro
nnucatensa Y.bepnurtua, Tenepb aTy
dopasy ¢ yaoBOSIbCTBUEM LINTUPYIOT
Kak NPOTUBHWUKW, TAK U CTOPOHHMUKN
rMNOTE3bl CYLLECTBOBAHUSA MEXAY
dnopunaon, Kybon n bepmyaamu
HEeKOero CTPaHHOro 3arago4Horo
MecTa, MHa4ve roBopsi - aHoMarnbHOWM
30Hb!.




ACTPOHOMUS

ManeHbKOe co3Be3ane K Oro-BocToky ot AHgpomeabl. Y ero
3anagHoOM rpaHvubl BUAHA cnuparnbHaa ranaktuka M 33, unu
TymaHHocTb TpeyronbHuKa (5,7 3B. Besl.), NOBEPHYTas K HaMm
noytu nnawms. Ee aurnmnckoe npossuile Pinwheel
nepeBOOUTCH KaK «LUeBOYHOE KOJiecCo»-pa3HOBUAOHOCTb
3ybyaToro Komneca co CTepXXeHbKaMn BMeCTO 3yObeB; OHO
AOBOSILHO TOYHO nepepaeT BUANMMYK popmMy ranaktuku. OHa,
kKaKk u TymaHHocTtb AHapomeab! (M 31), uneH MecTHOM rpynnbl
ranakTuk. O6e oHU pacnonoXxeHbl CAMMETPUYHO OTHOCUTESILHO
3Be3abl Mupax (B AHgpomeabl), YTO CyLeCTBEHHO obneryaer
nounck oonee cnadon M 33. O6e ranakTUKM HaxoasATCH OT HacC
NPUMepHO Ha OAMHAKOBOM pacCTOAHUU, HO TYMaHHOCTb
TpeyronbHUKa 4yTb Aanblie, Ha paccToAHUU 2,6 MIH.
CBeTOBbIX NeT.



Teopema [l1eparopa

Kak nssectHo, «Teopema lNMudparopa» siBnsietca eaBa nv He camou
3HaMeHUTON TeOPEeMOUN reoMeTpuUun, KOTOPYHO MOMHUT KaXXAbIW YeroBekK,
KOTOPbIN KOrga-nnbdo yunrca B cpeaHeun LLUKorie U, BO3MOXHO, Cymern
«HaA4YUCTO 3a0bITb» BCO MaTeMaTuKy. CyTb 3TON TEeOpEMbI
ypesBblYauHoO npocTta. Teopema yTBepXxaaeT, YTO B NMPSAMOYrofibHOM
TpeyrosibHUKe KaTteTbl a U b cBA3aHbl C TMNOTEHY30U C crieAyoLnm
MPOCTbIM COOTHOLLEHUEM:

a’+ b? = c?

il
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Puc, 24
HecmoTpsa Ha ee npegenbHyr0 npocTtoty, Teopema lNudaropa, no

MHEHUI0O MHOFMX MaTeMaTUKOB OTHOCUTCA K pa3pany Haumbornee
BblOaKOLWMXCA MaTeEMaTUYECKUX TEOPEM 3a BCKHO UICTOPUIO MaTEeMaTUKWN.
eHnanbHbIN acTpoHoMm UoraHH Kennep Bbipa3nsn cBoe BOCXULLEHUE
Teopemou lNMudparopa B cneayrowmux crnoBax:

«B 2zeomempuu cywiecmeyem dea cokpoeuuw,a — meopema lMughazopa u
desileHUe ompe3Ka 8 KpalilHemM U cpeOHeM omHouweHuu. [lepeoe MOXXHO
cpasHUMb C UEHHOCMbIO 30/10mMa, 8Mmopoe MOXXHO Ha3eamb
Opa2oUyeHHbIM KaMHEeM».
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B npamoyronibHom TpeyronbHuke ABC katetbi AB u  AC paBHbI
COOTBETCTBEHHO 3 N 4 (51 12).

Hauntu:
1. BC

2D

ABC
3. AH — BbicOTy, onywleHHYy0 Ha runorteHysy. (BoiBectn dopmyny ang
4

BbIYNCNEHUS BbICOTbI, ONYLLEHHOM Ha TMNOTEHY3Y: )

CH:HB (moxHO nposectn BblumncrmtenbHyto padoty CH u HB no
[Tndbaropy, HO 0bs3aTENBHO 3aKPENUTL TEOPEMY: NPOEKLUUN KAaTETOB Ha
rMNOTEHY3Y OTHOCATCS, KaK KBaapaTbl KAaTETOB)

5. S, c WS, (0ONATb-TakK, MOXHO M HYXXHO BbINUCIUTBL UX Nriowiaaw,
kak fonoRutia MPON3BEAEHNA KaTETOB, HO O4YeHb BAXHO M3 TEOMETpUM
nnoliagen o6ocHoBaTh, YTO S, SAH = HC:HB = AC%AB? = 16:9.).
[lanee BOCMNOJS1b30BaTLCS neneHmeM nnowaan A ABC B paHHOM
OTHOLLEHUW.

R — pagnyc onncaHHon okpyHoctu. (R = 1/ZBC).
r — paguyc BMMCAHHOM OKPYXHOCTU.(S = pxr, ). Obe dopmysbl
O0Ka3bIBAKTCS, NOKa3biBAETCH YHMBEPCANbHOCTbL NepBon (ans noboro

ONMUCaHHOrO MHOrOYrofibHMKa — MeEeTod “Aornek’) U NpUHagnNeXHoOCTb
BTOPOM TOSIbKO K Kraccy NpaMoyrofibHbIX TPeYyronbHUKOB.
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8. OnuHbl meanaH AM n CK. 3agava o megnaHe AM cBsizaHa C
3agadamum onpegeneHnsa R, Sabc, ymeHnem goctpouTb TpeyronbHUK
ABC go npsmoyronbHMKa U caenartb C MOMOLLBIO 3TOW KOHCTPYKLWN
Heobxoammble BbiBoAabl. MeanaHa CK onpeaensaercsa rno reopeme
[lndparopa. Tak kak B MPOU3BOSILHOM TPEYrofibHUKE 3TO NPaBuUIo He
cpabaTbiBaeT, To HeobxoanmMo "NPUTAHYTL 3a yLwn" dopmyny ONvHbI
MeamaHbl Npon3soribHoro TpeyronbHuka: 4CK*=2AC?*+2BC?*-AB?,
OTa hopmyna TskenosBaTa Ans 3anoMmMHaHus, NosTomy bonee

9P EKTUBHO 3aNOMHUTL €€ "nepBoobpasHblie” — gocTpanBaHue
TpeyronbHUKa 4o napansenorpamMmma (4To OMEHb Ba)XHO AN
BblpabOTKM KOHCTPYKTOPCKUX YMEHWUIN) U CNeacTBME N3 3TOU
TEOPEMbI KOCMHYCOB: CyMMa KBagpaToB AnaroHanemn
napansernorpamMmva paBHa CyMMe KBapaToB BCEX €ro CTOPOH. Hy un
BMECTO 3TOro NpPocTo nowlaroBasi pabora TeopemMon KOCUHYCOB
"Tyna un obpatHo". 3 TpeyronsHuka ABC no Teopeme KOCUHYCOB
(ecrnn 3TO NPOU3BOSIbHbLIN TPEYIrOfIbHUK) onpeaensem KOCUHYC yrna
B, 1, 3Haqa ero, ondatb Taku no teopeme kocuHycos n3 ACKB
Haxoaum CK.
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9. Onunbl otpeskoB AP, PC, CN, NB, TB un AT, roe AN,
BP u CT — buccektpucel A ABC (oTpabaTtbiBaetcd
OOHO M3 OCHOBHbLIX CBOUCTB buccekTpuc u paborta B
OeneHnn BennYmHbl B JaHHOM OTHOLLEHWUN)

10. OtHoweHunsa PO:OB, AO:ON; CO:OT (teopema 06
OTHOLLEHMN, B KOTOPOM AeNATCA BMCCEKTPUCHI TOUKOM
nx nepeceveHuns — AO:ON = (AC + AB) : CB).

11. OnuHbl buccektpuc AN, CT un BP. 3aecb MoXXHO
oTpaboTaTtb Tpu MeToaa:



DRI0B4H 34024 FOOMSTOINN TORTOHR

1) AANB:AB=3; BN=5*3/7=15/7; cos_B =3/5. o Teopeme s
KOCUHYCOB: AN?=0+225/49-2*3*15/7*3/5=(9*16*2)/49; An — 122

2) l'eomeTpus nnolagen: Scan + Sanb=\/5c;ab o 12\;2
1/2AN*4*sin45°+1/2AN*3*sind5°=6; 4N . X2.7-12 AN =2 -
3) N dopmyna (Teopema) o AnuvHe 6|/|cce%<TpMCb|: A

AN*=AC*AB-CN*BN i3
AN?=3*4-(5*5*3*4)/7*7=12(1-25/49)=12*24/49; AN= 7«5

12. nuHbl otpeskoB CO, OT, AO, ON, BO, OP. 3T1a 3agava
sasnsietcsa cneacteuem 10 n 11. 3Haa anuHbl BUCCEKTpPUC U
OTHOLLEHUA, B KOTOPbIX OHM AENATCS TOYKOW NepeceyeHus,
3aKkpennsem geucTeme aeneHns B JaHHOM OTHOLLEHUN.

13. lNnowagu wectn TpeyroribHUKOB, 0Opa3oBaBLUMXCS NP
npoBeaeHnn bUccekTpuc:

1) Ecnu yunTbiBaTb NpeLllecTBytolme 3agavm, 70 Mbl 3HaeEM B
KaXkOooMm TpeyrosribHuke ocHoBaHmsa — otpesku CP, PA, AT, TB, BN, NC
N BbICOTY — .
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e 2) Ecnu 3agava peluaeTcs n3onnpoBaHHO, 6e3 NpeaLlecTBYOLLNX,
TO U3 reomMeTpumn nnowiagen criegyet Saot:Stob=AT:TB=4:5,
Stbo:Sboc:Scoa=3:5:4. (onATb ccbinka Ha PaBEeHCTBO BLICOT B 9TUX
TpeyrosnibHukax). 1 nanee BHOBL OTpabaTbiBaeTca AencTBmne
OeneHnsa BeNUYMHbI B JaHHOM OTHOLLEHUN. Hy n nobonbITHOE
3amMevaHue — nnowiaan YMCneHHo byayT paBHbl AfIMHAM
cootBeTcTBYlOLWMX ocHoBaHun AT, TB, BN, NC, PC, PA.
PacnpocTtpaHnuTcs I 9T0 Ha NPAMOYTroSibHbIN
TpeyronbHuk:5,12,13? Ha gpyrue TpeyronbHUKN? Kak, ncrnonb3ys
Nofy4YEeHHblE pe3ynbTaTthl, ONpPeaennuTb CUHYCbI NHOro 13 yrros
9TON reoOMeTPUYECKON KOHCTPYKLIMN?

 14. [1nowann TpeyrofibHUKOB, NONYYUBLUNXCA MPU NepeceyeHnmn
MeamaH (NonyYnBLLUMECS LLUECTb TPEYrOfIbHUKOB PaBHOBENMUKA B
NOOOM TpeyronbHUKe).

e 15. a)anuHa AK,ecnu BK:CK=1:4
6)annny TK, ecnu AY:TC=3:1
B)KOCUHYC | TKA — ogHoLUarosble ynpaxxHeHns
C UCMoJIb30BaHMEM TeopeMbl KOCUHYCOB. . ’

€
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16. a)nnowaab ACTK

6)nnowanb ATKA

30€eCb YMECTHO KpOME BbIYMCNUTESNTBLHOIO MeToaa:
Sctk="2CT*CK*sinl_ C=72"1"4*3/=6/5, Sctk=Sabc — Stck — Sakb
oTpaboTaTtb NpUMEHEHNe TeopemMbl 00 OTHOLLEHUN MnoLagen
TPEeYrofisHUKOB C PaBHbLIMM YriiamMu.
Sctk/Sabc=CT*CK/CA*CB=1/4*4/5=1/5

Sctk=1/5*6=6/5

Sakb/Sabc=1*3/5*3=1/5, Sakb=1/5"6=6/5
Stka=6-12/5=18/5=3,6

17. Pagnyc okpyxHocTu, BnncaHHon B ACTK (dbopmyna S=r*p)

18. Pagunyc okpyxHocTtu, onncaHHon okosio ACTK (cnencreue u3
Teopembl cuHycoB — AK/SInATK=2R, sinL_ ATK=sinL. CTK)

19. PaccTtodHne mexay ueHTpamm BrncaHHOM 1 onncaHHom
okpyxHocTeun ana AABC (Popmyna Iinnepa: d*=R?*- 2Rr) B
NPOU3BOSILHOM TPEYrofnibHUKE N OTAENbHO ANA NPAMOYrofibHOro
TpeyronbHuKa:



53083 347524A FeOMeTDIM TPEyTOmbHIKa

« O1F=1=r, O2B=R=2,5, FB=EB=3-1=2; O2F=2,5-2=0,5
0102%=0,5%+1=0,25+1=5/4

0102= %2

N no popmyne dunnepa: d*>=R?*-2Rr=2,5(2,5-2)=2,5*0,5=5/4;

d= 5
2




dopMyna MepoHa
s/p= r=J p-a) ( p-b) ( p-c)
el p

d

abc

4pa (b (o

S=/p( p-a) ( p-b) ( p-c)
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To4kn kacaHus BN aHHOI/I OKPY>KHOCTK CO CTOpOHaMu Tpe FOJ'Ib
obosHaumm Yepes A B, C,. TpeyronbHuku AIB, | AIC, BIAu BIC, CIA
CIB, nonapHo paBHbl KaK NPAMOYrOfibHbIE TpeyFOJ'IbHI/IKI/I, mmemmme
o6u_1y+o FMNOTEHY3Y U PaBHbIE YITbI.

O6osHaunm BC=a, AC=b, AB=c.Toraa AB. =b-CB..AC. =c-BC
1 1 1 1
AB, +AC, =2AB, =2AC, =b+c{ CB,+BC,)=b+c{ CA, +BA )=b+c-a

oTKyaa .
YA ABl=AC1=b+c a
2
aHanormyHo  CA, =c131="‘+'2"'c e A A
N BA,=Bc,=2%cP ’ T 7 (AN
2 o B \
: oy b
O6o3sHaumm yrnel A B= o | ALA, =B /AB 1=y_ A/ h 2\
B C
Dy

AB, b+c-a
a a
9, 9,

B TpeyronbHuke AlIB, kaTeTbl CBsi3aHbl COOTHOLLEHMEM:  ['=

Otkyoa gg-b-l-zc a2
r



AHaNorn4yHo

tg£5=a+c-b l(=a+b-c
- 2o s it THEGS
aK Kak gﬁ_ﬁ +X=
2252
To nerko gokasatb , O B Y a, B. v
— 40— +0— =0U—0-_—
tgz th 192 tg2t92192
MoncTasuBs B (*) BhIPAXKEHUS gre & E Y
1g2 th 192
Yepes a,b,c u r, nonyynm a+b+c ( p-a) ( p-b) ( p-c)
2r r
= J p-a) (p-b) (p-)
o
Tak Kak ,TO OTCctofa cneanyet ¢popmyna NepoHa:
Sasc =P

S=/pl p-a) ( p-b) ( p-c)




SblBOD

Hy BOT, noxasnyu, MOXXHO OCTaHOBUTbLCHA B HADOpe OCHOBHbIX
npobnem TpeyronbHuka. Pabota B hopmMmnpoBaHnn 3HaHUW, YMEHUI
N HaBbIKOB, CBA3aHHbIX C 3TOW 3aga4vyen, HauYMHaETCs C NATOro
Kriacca — nponegeBTUYECKOro Kypca reoMeTpmm (reomeTpmn
nnowanen, geneHnsa oTpeska JaHHOM OTHOLLEHWU, KOHCTPYKTUBHbIE
HaBbIK/ — MOCTPOEHNE BUCCEKTPUC, MeanaH U BbICOT NPON3BOSbHbBIM
HabopPOM MHCTPYMEHTOB (METPUYECKON NTIMHEVWKOW, TPAHCNOPTUPOM,
YrOfIbHUKOM)) 1 ONINTCA NMPaKTUYECKM 0O OKOHYaHUSA Kypca
nraHumeTpun. MHorne Teopembl UCNOMNbL3YHTCS B paboTte 3a40nro
00 UX goKasaTenbCTBa, NOAroTOBMAS CO3HaHNE AeTen K NOrM4yeckum
onepaunsm c UCMosib3yeMbIiMU NOHATUAMMN. Hanpuwmep,
buccekTpuca TpeyrosibHUKa MOXET ObITb MOCTPOEHA KakK C MOMOLLbIO
TpaHcnopTupa, Tak 1 ¢ ncnonbL3oBaHnemM dpakta aeneHus
NPOTUBOMNOMOXXHON CTOPOHLI B U3BECTHOM OTHOLLEHUN U TOMbLKO
CNYyCTHA 3Ha4YMUTENbHOE BpeEMS 3TO MNOSMy4YaeT Kak YETKYHO JTOrMYeckylto,
TaK U KOHCTPYKTUBHYHO OCHOBY.
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