OCHOBHOM rOCyIapCTBEHHBIN K3aMeH Matemaruka. Bapuanr 35. 1/12

TpenupoBounblii BapuanT Ne35
OI'D no MATEMATHKE
ot caiita AI'YBOB.P®
NucTpyKuus o BHINOJIHEHUIO Pad0ThI

DK3aMeHallMOHHasl padoTa COCTOMUT U3 ABYX YacTel, BKIIOUYAIOMUX B ce0s 25
3amanuid. Yacte 1 conmepxkutr 19 3amanmii, yacte 2 comepxutr 6 3amaHuil C
Pa3BEPHYTHIM OTBETOM.

Ha BhinonHeHne 3K3aMeHalMOHHON paboThI 10 MaTeMAaTUKE OTBOAMTCS 3 yaca
55 munyT (235 MUHYT).

OtBeThl K 3agauusaM 7 u 13 3amumure B OiaHk orBeToB Nel B BuIEe ogHOU
U pbl, KOTOPast COOTBETCTBYET HOMEPY MPABUIILHOTO OTBETA.

JIns  oCTalbHBIX 3aJaHUM 4YacTU | OTBETOM SBIAETCS YUCIO WU
nocieoBaTeNIbHOCTh U(pP. OTBET 3anNUIIUTE B MOJE OTBETa B TEKCTE padOThI, a
3areM mnepeHecuTe B OiaHk oTBeToB Nel. Ecnu momyumsiack OObIKHOBEHHasi ApoOb,
OTBET 3aMUIIUTE B BUJIC ICCITUIHOM.

Pemenus 3amanuit yactu 2 U OTBETHI K HUM 3alMIINATE Ha OJIaHKEe OTBETOB NoZ.
3alaHisg MOKHO BBINOJHATH B JIOOOM mopsiake. TekcT 3ajaHusl MEepenuchiBaTh HE
Ha/10, HEOOXOIUMO TOJIBKO yKa3aTh €ro HOMeEp.

Bce Onanku 3amoiHsOTCS ApKUMH  4Y€pHBIMH yepHHIaMu. Jlomyckaercs
UCITOJIb30BAHUE TEJIEBOM WIIM KATWJUISIPHON PYUYKH.

Cuauvana BbIONHAWTE 3amaHus dyactu l. Hauate coBeTyem ¢ Tex 3anaHwii,
KOTOpHIE BBI3bIBAIOT y Bac MeHbllle 3aTpyAHEHUW, 3aT€M NEPEXOAUTE K IAPYruM
3agaHusAM. J[JI1 SKOHOMUHM BpEMEHHU MPOIYyCKANTE 3aJaHue, KOTOPOE HEe YHaércs
BBINIOJIHUTH Cpa3y, U MepexoauTe K cienyromemMy. Eciu y Bac octanercs Bpemsi, Bbl
CMOXETE BEPHYTHCA K IMIPOMYIIEHHBIM 3aJaHUSIM.

[Tpu BbImonHeHHH YacTu | Bce HEOOXOIUMBIE BBIYUCICHHS, MPEeOoOpa3OBaHUS
BBIIIOJIHSIITE B YEPHOBUKE. 3aNCH B YePHOBHKE, 2 TAKJKe B TEKCTEe KOHTPOJIbHBIX
H3MePHUTEJbHBIX MATEPHAJIOB He YYUTHIBAKTCH NPU OLIEHNBAHNH PadoOTHI.

Ecnn 3amanue comepXUT PUCYHOK, TO Ha HEM HEMOCPEICTBEHHO B TEKCTE
paboThl MOXHO BBHIIONHATH HeoOxomumble Bam moctpoenus. Pexomenmyem
BHHMATEIBHO YUTATh YCIOBHE U MPOBOJIUTH MPOBEPKY MOJYYEHHOTO OTBETA.

[Ipu BbeIMONHEHUH PadoOTBl BBl MOXETe BOCHOJIB30BATHCS CHPABOYHBIMHU
MaTepuaiaMHy, BbIIAHHBIMU BMecTe ¢ BapuanToM KM, n nmuHenkoi.

bannel, nomydeHHeie Bamu 3a BBINOJIHEHHBIE 3aJaHUsl, CYMMHUPYIOTCS.
[TocTapaiiTech BBITOJHUTH KaK MOXKHO OOJbIIIe 3aJaHW W HaOpaTh HauOOJbIIEe
KOJIMYECTBO OAIIOB.

JUis TPOXO0XKACHUS aTTECTALIMOHHOTO MOpOra He0OX0IMMO HabpaTh HE MeHee §
OayyoB, M3 KOTOPBIX HE MeHee 2 0a/uioB JOKHBI OBITH TMOJYYEHBI 32 PEIICHUE
3aJlaHui 1o reomeTpuu (3amanus 15-19, 23-25).

[Tocne 3aBepiieHus padOThl MPOBEPHTE, UTOOBI OTBET HA KaXKJ0€ 3aJaHUE B
Oankax orBeToB Nel 1 Ne2 Obut 3anucaH moJi NPaBUJIbHBIM HOMEPOM.

B xonne KMM npemararotcs cipaBOYHbIE MAaTEPUAIIBL.

Kenaem ycnexa!
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Omeemamu K 3a0anuam 1-19 aenaromcea yucno unu nocinedoeamenvnocms yughp,
xomopuie credyem 3anucamv ¢ BJIAHK OTBETOB Ne 1 cnpasa om nomepa
coomeemcmayouiezo 3a0anus, Ha4uHas ¢ nepeou kKiemouku. Ecnu omeemom
A6NAEMCA NOC1E008AMENbHOCHb YUPD, Mo 3anuwiume eé 0e3 npode1os, 3anamslx
U_Opy2ux_OONOJIHUMEIbHBIX CUMB0106. Kajcovlii cumeon nuwiume 6 omoenibHoOu
KJlemoyKe 6 COOMEen Ccmeul ¢ NPUBEOEHHbLIMU 8 DJIAHKe 00pa3uamu.

Hpouumaﬁme GHUMAMENbHO MEeKCM U 8blnoIHume 3aoanusn 1-5.

@ (- 0,5m

®

@ AP N
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Ha pucynke m300pak€H MUIaH JBYXKOMHATHOM KBapTUPBI B MHOT'O3TAXKHOM
xuioM gome. CtopoHa oOJHOM KJIETKHM Ha IuiaHe cooTBercTByeT 0,5 M. Bxon
B KBapTUPy HAXOAWTCsA B Kopujaope. Ha BXoae B KBapTUPY HAXOAUTCA MPHUXOXKas,
U3 KOTOpPOW MOKHO Cpa3y IMomacTh B YOOpHYIO, OOO3HaueHHYO mudpoin 2.
W3 npuxoke Takke MOXKHO IIONMACTh B TOCTHHYIO, 3aHUMAIOIIYI0 HauOOJIBIIYIO
TJIOIIAb B KBapTUpE. B J1€BOM HIKHEM YIUIy IJlaHAa HAXOAMTCA KYXHS, B KOTOPYIO
MO>KHO TIOTNACTh M3 TOCTUHOW. CraibHS HAaXOJUTCS B JIEBOM BEPXHEM YTy IjIaHa,
mpoxoa K Hed wuaét yepe3 rapaepoOHyr0. B kBaptupe paboraer oOTOIICHHE
Y TOJIOTPEB IMOJIOB.

PazpemaeTCﬂ CBO60)]HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaT€HLHLIX OeIIx
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Jnis 00BEKTOB, YKa3aHHBIX B TaOJHIe, ONpeaenuTe, KakuMu LudpamMu OHHU
o0O3HaueHbl ~Ha  IUIaHe. 3amlojHuUTe  Tabiuiy, B  OJaHK  IEpEHECUTe
MOCJIEIOBAaTEIBHOCTh ~ YETHIPEX HUPp 0e3 mnpobenoB, 3amsaThlX M APYTHUX
JOTIOJIHUTEIIBHBIX CHMBOJIOB.

OOBEKTHI Kyxns lNapnepoOnas CnanbHs ['octunas

Hudper

OTtBerT:

Haiinure miomaas yoopHoil. OTBeT naiiTe B KBaIpaTHBIX METpax.

OTtBerT:

KakoBo  pacctositHue  MeXay  HPOTUBOINOJOXHBIMH  yIJlaMd ~ TOCTHHOM?
OTBeT naiite B METpax.

OTtBerT:

[Inutka nos mona pa3mepom 25 ¢M Ha 25 cM IpoaaéTcs B yHakKOBKax IO 8 IITYK.
CKOJIbKO yNaKOBOK IJITUTKU MOHAA00MIOCH, YTOOBI BBIJIOKUTD MOJT KyXHU?

OrtBeT:

B kBapTupy miiaHupyeTcs KymuTh TEIEBU30P. XapaKTEPUCTUKHU TEICBHU30POB, YCIOBHUS
MOIKTIOUEHUSI M JOCTaBKH IIPUBEICHBI B Ta0ymie. [Inanupyercs KymuTh TEIEBU30D C
nuaroHalibio He MeHee 60 cM, a Takke cuctemMoit «ymHoe TBy.

Cucrema Cronmocts | CTOMMOCTH
Jnaronasp
Mopeinn (o) «YMHOE HDR TEJICBU30pa JIOCTaBKHU
TB» (py6.) (py6.)
A 74 Ja Ja 51 000 becrnnatHo
b 66 Jla Het 39 600 300
B 42 Hert Het 18 000 500
r 60 Hert Hert 29 900 becriatao
I 50 Jla Jla 38 100 800
E 66 Het Jla 40 100 400
K 60 Jla Hert 38 900 600

Cxonpko pyOJieit OyAeT CTOMTh CaMblid ASMIEBBIN MOAXOAANIAN 110 YCIOBUIO BapHaHT
BMECTE C IOCTaBKOM?

OTtBerT:

Pa3penlaeTc>1 CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeHLHI>IX Oeax
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Hatinure 3nauenue Beipaxkenus 1,5-3,3+ 2—10 :

OTBeT:

Kakoe u3 1aHHBIX YTBEP)KICHUN BEpHO, e P < ?
1) p+q>0 2) p—q<0 3) p-q>0 4) p®>q

B oTBeTe YKAKUTC HOMCP IMPABUIIBHOTO BApHUAHTA.

Orser: D

HatinuTe 3HaueHUE BBIpAXKCHUS \/125 .24 -\/120 .

OTtBerT:

X=7y-1,
3y=7x-1.

B oTBeT 3anuimuTte CYMMY ITOJTYUYCHHBIX 3Ha‘I€HHI>i, €CJIN UX HCCKOJIBKO.

Pemmre cucremy ypaBHeHu {

OrtBeT:

Ha pucynkax wuso0OpakeHbl Tpu Trpaduka QyHKuuM Buaa Y= ax® +bx+c.
YcTaHOBUTE COOTBETCTBUE MEXKIY KOdPdulMeHTaMU (PYHKIIMU U UX TpadUKaMu.

KOSOOUNIMEHTHI

A) a<0,c<0 b) a<0,c>0 B) a>0,c<0

I'PAOUKU

¥ ¥

1) /,,:\\ 2 ﬂ ) \\0/

B tabnuue noa kaxaoi OyKBOW yKa>KMTE COOTBETCTBYIOIINIT HOMED.

A|b |B

OTtBerT:

Pazpemae’rcs[ CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeHLHLIX 1S 5:0.€


https://vk.com/away.php?utf=1&to=http%3A%2F%2Fwww.Yagubov.RU

10

12

13

14

15

16

OCHOBHOM rOCyIapCTBEHHBIN K3aMeH Matemaruka. Bapuanr 35. 5/12

Ha Tapenke nmexar oAMHAKOBBIE HA BUJ NUPOKKU: 13 ¢ MsAcoM, 4 ¢ TBOPOroM u 8 ¢
KarmycToil. Anapeil Hayrag Oepé€Tr onMH NHMPOKOK. HalianTe BEposITHOCTH TOrO, YTO
IIAPOKOK OKAXKETCS C MACOM.

OTtBerT:

Pannyc ommcaHHON OKOJIO TpEyroibHUKAa OKPYKHOCTH MOXKHO HaWTH 1o (opmyie
a o o
R=———,r1e a — cTropoHa TpeyrojbHHUKA, 0, — MPOTHBOJICKAIINA 3TOH CTOPOHE
2sina
yroii. IToab3ysice 310t popmyoii, HaliauTe Sino, ecmn a=11,2,a R=7.

OTtBerT:

Ykaxute pelieHrue HepaBeHCTBa (3X — 2)(4 — X) >3x% —4.

1) E<X<2 3) —E<x<3
3 3

2) % <x<1 4) peuiecHUI HET

Ortser: D

Tansa rorosutcss k OI'D no maremaruke. B nepBbiii pa3 ona norpatuia 40 MUHYT
Ha pelnieHue MepBbiX NATH 3amad. C KaxabpIM CIEIYIONIMM pa3oM OHA TpaTuia
Ha 45 cexyHJ MEHbIIE Ha HUX. 3a CKOJIbKO MUHYT TaHs peluT nepBble MATh 3a/1a4 U3
OI'D o marematuKke, Korja OyieT peniatb B CeMHaIIAThIN pa3?

OrtBeT:

B pom6e ABCD yronm CAB pasen 33°. Haitnute yron ADC. B C
OtBeT nmaiite B rpajaycax.

OtgeT: 4 D
IleHTp OKpPY)XHOCTH, ONMHCAaHHOH OKojJ0 TpeyroipHuka ABC, C

nexxutr Ha ctopoHe AB. Paamyc okpyxHocTH paBen 17.

Hatinute BC, ecau AC = 16. 4 B
Otser:

Pa3pen1aeTc>1 CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa30BaTeHI>HI>IX Oeax



17

18

19

Hos6ps 2022 www. Yagubov.RU 6/12

Ha cropone AC Ttpeyronpnuka ABC oTmeuena Ttouka D Tak, 5
yto AD = 2, DC = 5. IInomans tpeyronsauka ABC paBha 35.
Haiigure miiomans Tpeyronsauka BCD.
A D -

OTtBerT:

Ha kieruatoit Oymare c¢ pasmepoMm kietku 1 x1
n300pax€H poMO C BBIPE3aHHBIMU BHYTPU (UTYypaMH.
Haiinure miomaas 3akpanieHHoN 9acTa pomoOa.

OTtBerT:

BBI6CpI/ITG OJHO HJIKM HCCKOJIBKO BCPHBIX YTBep)KﬂeHHﬁ.

1) Inaronanu jqr000ro npssMOyroJbHUKa PaBHBL.

2) Uepe3 m100yi0 TOYKY IUIOCKOCTH MOJKHO IIPOBECTH IMPAMYI0, MapauIeIbHYIO
JTAHHOM MPSIMOU.

3) CuHyC OCTpPOro yria HpsSMOYrOJbHOIO TPEYTrOJIbHUKA pPAaBEH OTHOIICHHUIO
TUTIOTEHY3bI K MPOTUBOJICKAIIEMY K STOMY YTIIy KaTeTy.

Ecnu yTBepkaeHMII HECKOJIBKO, B OTBET 3alHIIUTE HOMEpa BbIOpAHHBIX
YTBEPXKIICGHU B TIOpSJAKE BO3pacTaHus ©Oe3 MpoOenoB, 3amaThiX MW APYTHX

JOITIOJIHUTCJIBHBIX CUMBOJIOB.

OrtBeT:

He 3a0yobme nepenecmu eéce omeemot 6 d61ank omeemos Ne 1 ¢ coomeemcmeuu c
uncmpykyueil no evinonnenuto paovomot. Ilposepome, umoodwvl Kasxcovlii omeem
ObL11 3anucan 6 CMpPoKe ¢ HOMEPOM COOMEENCIEYIOULE20 3A0AHUAL.

PazpemaeTcsl CBO6OI[HOC KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeJ'ILHLIX OeIax
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Yacts 2

Ilpu evinonnenuu 3aoanuit 20-25 ucnonvsyitme omoenwvuwviii aucm. Chauana
YKajicume HOMep 3a0aHus, a 3amem 3anuwiume e2o peuienue u omeem. Iuwume
uémko u pazoopuueo.

x®-7x° -8
Pemmre ypaBHenne — X  =0.

X+1

Urops u Buta kpacsart 3abop 3a 12 vacoB. Buts u XKens kpacsat 3toT ke 3a00p

3a 15 yacos, a XXensa u Urops — 3a 20 yacoB. 3a CKOJIBKO MUHYT MAJIbUUKHU [TOKPACST
3a60p, pabotasi BTpoém?

2X+3

[Toctpoiite rpadpuk pyHKIHUN Y =

2— +

2Xx°—3x-9

[Tpu kakuX 3HAYCHHUSX A MpsMas Y =ax uMmeeT ¢ rpad)uKoM JTaHHOH (YHKIIMH POBHO
OJIHY OOIIIYIO TOUKY?

B tpeyronpanke KLM ¢ npsmeim yrimom M mpoBenena Boicora MH. Haiinure

miomaas Tpeyroiabarka MHL, ecmu KM =48, ML = 14.

JlokakuTe, 4yTO CTOpPOHA MPaBUIBLHOTO 12-yroiabHUKAa BBIYUCISIETCS 1O (Qopmylie:

a=Ry2-3 , e R — paanyc onmcaHHON BOKPYT HETO OKPY>KHOCTH.

[lepumeTpbl TOMOOHBIX MHOTOYTOJIBHUKOB OTHOCATCS Kak 4:9. PasHocTh

UX 1UIomaaen pasHa 845. Beruucinure miomaad MHOTOYTOJIbHUKOB.

Ilposepvme, umoobbl Kadxicovlit omeem Obl1 3ANUCAH  PAOOM C HOMEPOM
COOmeemcmayoueco 3a0anusl.

ABTOPBI U COCTABUTEJIM:
PEMETUTOP NO MATEMATMKE No 1-25 — I'natos M.A. (M®TH).

O®OPMJIEHME:
ﬂ r y B O B P q) Pszanos H.A. (BDY uw. U. Kanra).
® MPOBEPKA:
Sryoos P.b. (MI'TY um. H.D. baymana).
POMAH BOPUCOBMY MY THRALIST.

Sryoosa T.JI. (MI'TY um. H.D. Baymana).

Pa3pemaeTc>1 CBO6OI[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeHLHLIX J1(5215:0.€
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CIHHPABOYHbBIE MATEPHAJIBI 1O MATEMATHKE

AJIT'EBPA

e DopmyJia KOPHEW KBAaJIPAaTHOI'O YPAaBHEHUS:

_b+/D
a

2

, TIIE D=b’ -4ac.

e Fcium KBaJApaTHBIM TPEXUIEH aX ° +bX+C nmeer IBa KOPHA X1 U X, TO
ax” +bx+c=a(Xx—x;)(X—X5);
€CJIM KBaAPATHBIN TPEXWIECH aX 2 +bx+C nmeer €AMHCTBEHHBI KOPEHb X, TO
ax’ +bx+c=a(x-xg)°

e Alciucca BepIIMHbI MapadoJibl, 3aJaHHON ypaBHEHUEM Y = ax? +bx+c:
b
2a’

e Gopmyna nN-ro uieHa apuPpMETHUECKON mporpeccuu (an), NEPBbIA  WIEH

X0:

KOTOpO¥ paBeH a; M pa3HOCTh paBHA d :
anp=a;+d(n-1).
e Dopmyra CyMMBI IEPBBIX N WIEHOB apu(hMETHIECKOM MPOrPECCHH:
(ap+an)n
—
e dopmyna N-ro YieHa T€OMETPHYCCKOM mporpeccuu b, , MEPBBIA WiIEH KOTOPOM
paBeH by, a 3HaMeHaTeNb paBeH (

S

b,=by-q""

e dopMyna cyMMBI IEPBBIX N YJIEHOB F€OMETPUUYECKON IPOTPECCUU:

S, = g-1

e ®opMyIia COKPAIEHHOTO YMHOKEHUS
(a+b)’=a’+2ab+hb?
(a—b)’=a’~2ab+h°
a’~b’=(a+b)(a-b)

Pazpemae’rca CB060)]HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaT€HLHLIX OeIIx
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OCHOBHOH TOCYAapCTBEHHBIN 3K3aMEH

Matemaruka. Bapuanr 35.

e (CBolicTBa apu(phMETUYECKOTO KBAJPATHOIO KOPHS

\/%:\/g-\/g npu a>0, b>0;

\/Ezﬁ npu a>0, b>0.
b~ b

e CaoiicTsa creneau mpu a>0, b>0

-n 1.

a

a"-a

a"
am

m
(an) :anm_

n
m n+m

=a

n-m,

=a

(ab)'=a"-b";

Tadanua KBaapaToOB ABY3HAYHBIX YHCE]

9/12

Eannunsi
0 1 2 3 4 5 6 7 8 9
1 100 121 144 169 196 225 256 289 324 361
2 400 441 484 529 576 625 676 729 784 841
3 900 961 1024 1089 1156 1225 1296 1369 1444 1521
g 4 1600 1681 1764 1849 1936 2025 2116 2209 2304 2401
E 5 2500 2601 2704 2809 2916 3025 3136 3249 3364 3481
é& 6 3600 3721 3844 3969 4096 4225 4356 4489 4624 4761
7 4900 5041 5184 5329 5476 5625 5776 5929 6084 6241
8 6400 6561 6724 6889 7056 7225 7396 7569 7744 7921
9 8100 8281 8464 8649 8836 9025 9216 9409 9604 9801

Pa3pemaeTc>1 CBOGOI[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeJ'II>HI>IX J1(5215:0.€
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I'EOMETPUA
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CymMMa yIJI0B BBIIYKJIOTO N -yrojibHuKa paBHa 180°(n— 2).

Cpennss J'II/IHI/ISI TPEYTOJIBHUKA U TPaIleIuu

B C
MN — cp. nuH. BC || AD
MN | AC MN — cp. auH.
” AC M N MN| AD
MN = MN = BC + AD

2
A D

OmnucanHas ¥ BOUCaHHAs OKPYKHOCTH IIPABUIIBHOT'O TPCYT'OJIbHUKA

R:ﬁ r:a’\/§
R 3 h a 6
NPE r _
_T

Hns tpeyronbHuka ABC co croponamu AB=cC,
AC =b, BC=a:

a b ¢ _
sinA_sinB_sinC_ZR’

rne R — panuyc onrcaHHO# OKPY>KHOCTH.
Hns tpeyronbHuka ABC co croponamu AB=cC,
AC =b, BC=a:

c?=a’+b?%—2abcosC.

Jmuna okpyxxkaoctu C =2nr

[Tnomanp kpyra S =mxr 2

Pazpemae’rcs[ CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaT€HLHLIX OeIIx
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ITnowaou ¢uzyp
ITapaynenorpamm Tpeyrosmuk
1
S==ah
b h, S= aha_ b h ~ah,
¥ S =absiny v S:labsiny
a - >
Tparenus Pom0O
b
h S :a_"'b h d, d11 iz — AuaroHajau
i d. S=5dd,
2
u
a

[IpsAMOYTOIBHBIN TPEYTOJIBHUK

Sinocz2
C
C a
COSOLZE
o c
1 [ _a
b tg(l—E

Teopema [Tudaropa: a’+b’=c’

. 2 2
OCHOBHOE TPUTOHOMETPHUECKOE TOKIECTBO: SIN"a 4+ cos a =1

Hekortopelie 3HaueHUsI TPUTOHOMETPUYECKUX (DYHKITHIA

o | rpamycel | 0° 30° 45° 60° 90° 180° | 270° | 360°
sina 0 1 ﬂ ﬁ 1 0 -1 0
2 2 2
cosa 1 ﬁ ﬂ 1 0 -1 0 1
2 2 2
tga 0 @ 1 J3 — 0 — 0

Pa3penlaeTc>1 CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeHLHI>IX Oeax
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