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PEAJIBHBIH Bapuaunt
OI'D no MATEMATHKE
ot caiita AI'YBOB.P®
KAJIMHUHI'PA/ (23 mas 2022 roaa)
HNHcTpyKUMS 0 BHINOJIHEHUIO PA00THI

DK3aMeHallMOHHasl paboTa COCTOMUT M3 ABYX YacTel, BKIIOUYAIOMUX B ce0s 25
3amanuid. Yacte 1 conmepxkutr 19 3amanmii, yacte 2 comepxutr 6 3amaHuidl C
Pa3BEPHYTHIM OTBETOM.

Ha BbInonHeHune sK3aMeHallMOHHOM paboThI 10 MaTeMaTUKE OTBOAMTCS 3 yaca
55 munyT (235 MUHYT).

OtBeThl K 3agauuaM 7 u 13 3amumure B OiaHK oTBeTOoB Nel B BuIe oqHOU
U pbl, KOTOpast COOTBETCTBYET HOMEPY MPABUIILHOTO OTBETA.

JIns  ocTalibHBIX 3aJaHUM 4YacTd 1 OTBETOM SIBIAETCS UUCIO WU
nocie0BaTeNIbHOCTh U(p. OTBET 3amMUIINTE B MOJE OTBETa B TEKCTE padOThHI, a
3areM nepeHecuTe B OiaHk oTBeToB Nel. Ecnmu momyunsiack OObIKHOBEHHasi ApoOb,
OTBET 3aIUIIUTE B BUJEC JIECATUUHOM.

Pemenus 3amanuit yactu 2 U OTBETHI K HUM 3alMIIUTE HA OJaHKe OTBETOB NoZ.
3aaHusl MOXKHO BBITIOJIHATH B JIIOOOM mopsijike. TekcT 3agaHusi TEepenuchiBaTh HE
Ha/0, HEOOXOIUMO TOJBKO yKa3aTh €ro HOMeEP.

Bce Onanku 3amoiHSOTCS ApKUMH  4Y€pHBIMH 4epHHiIaMu. Jlomyckaercs
UCITOJIb30BAHUE TEJIEBOW WIIM KATWJUISIPHON PYUYKH.

Cuauana BbITIONHAWTE 3amaHus yactd 1. HauaTe coBeryeM ¢ Tex 3aJaHui,
KOTOpBIE BBI3bIBAIOT y Bac MeHbllle 3aTpyAHEHUW, 3aT€M NEPEXOAUTE K IPYruM
3agaHusAM. J[JI1 SKOHOMUHM BpPEMEHHU MPOIYCKANTE 3aJaHuE, KOTOPOE HE YHaercs
BBITIOJIHUTH Cpa3y, U MEPEXOaUTe K ciaenyromemy. Ecnu y Bac ocranercsa Bpemsi, Bbl
CMOXETE BEPHYTHCA K MPOITYHIEHHBIM 3aJaHUSIM.

[Tpu BbImonHeHUn YacTu | Bce HEOOXOMUMBIE BBIYUCICHHS, MPEeOoOpa30BaHUS
BBIIIOJIHSIITE B YEPHOBUKE. 3alCH B YePHOBHKE, 2 TAKJKe B TEKCTEe KOHTPOJIbHBIX
H3MePHUTEJbHBIX MATEPHAJIOB HEe YYUTHIBAKOTCH NPHU OLeHUBAHUM PA0OTHI.

Ecnu 3apaHne COOEpKUT PUCYHOK, TO HA HEM HENOCPEICTBEHHO B TEKCTE
paboThl MOXHO BBHINIONHATH HeoOxomumble Bam moctpoeHus. Pexomenmyem
BHHMATEIbHO YATATh YCIOBHE U MPOBOJIUTH MPOBEPKY MOJYYEHHOTO OTBETA.

[Ipu BbeIMONHEHUMH PadbOTBl BBl MOXETe BOCHOJB30BaThCA CIPABOYHBIMU
MaTepuaiaMHy, BbIIaHHBIMU BMecTe ¢ BapuaHTtoM KM, u nuHenkou.

Bannel, nomydeHHeie Bamu 3a BBINOJIHEHHbIE 3aJaHUsl, CYMMHUPYIOTCS.
[TocTapaiiTech BBITOJHUTH KaK MOXKHO OOJbIlIe 3aJaHWii W HaOpaTh HauOOJbIIEe
KOJIMYECTBO OAIOB.

JJist MpOXOXKICHHSI aTTECTAIIMOHHOTO TTopora HeoOXoIMMo HabpaTh HE MEeHee §
OayyoB, M3 KOTOPBIX HE MeHee 2 0a/uioB JOKHBI OBITH TMOJYYEHBI 32 PEIICHUE
3ajiaHuil o reomeTpuu (3amanus 15-19, 23-25).

[Tocne 3aBepiieHus padoThl MPOBEPHTE, UTOOBI OTBET HA KaXXJ0€ 3aJaHUE B
Oankax orBeToB Nel 1 Ne2 Obut 3anucaH MoJi MPaBUIBHBIM HOMEPOM.

B xonue KVIM npensararorcs cipaBOYHbIE MaTEPUAIIBI.

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
coomeemcmaeyouiezo 3a0aHus, HaA4YuHas ¢ nepeou kKiemouku. Ecau omeemom
A6NAEMCA NOCIE0068AMENbHOCHb 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 MEKCM U 8blnoJIHUmMe 3a0anus 1-5.

[lonuHa neToM OTABIXaET y AENYIIKU B AepeBHE ScHas. B uerBepr oHu cobuparoTcs
CBhE3IUTh Ha Bejocumenax B ceino Maiickoe B marasud. M3 nepesHu fIcHas B ceno
Maiickoe MOXHO MpoexaTh Mo MpsMOii JiecHOH Aoposkke. EcTh Oosee NIMHHBIN MyTh:
0 NPSIMOJIMHEMHOMY 1IOcce 4epe3 AepeBHIO KampliméBka 10 aepeBHH XOMSKOBO,
rae HYKHO IIOBEPHYTH 01 IIPSIMBIM YIJIOM HaJIEBO
Ha Jpyroe mocce, Beayuiee B ceno Marickoe. ECTb U TpeTuii MapuipyT: B ACPEBHE
KaMmpbIéBka MOKHO CBEpHYTh Ha MPSIMYIO TPOIIMHKY B cento Malickoe, Kotopas UIET
MHMO MpPYJa.

JlecHast OpOKKa U TPOMMHKA 00Pa3yIOT C IIOCCE MPSMOYTOJIbHBIE TPEYTOJIbHUKH.

o
f5taas. 8
Vil @ )/

[To mocce [lonuua ¢ neaymKkon eayT co CKopocThio 20 KM/4, a 1o JIECHON JOPOKKE U
TPOIMHKE — CO CKOPOCTHIO 15 KM/u.
Ha mnnane wu3o0pakeHO B3aMMHOE pACIOJIOKEHHE HACEIEHHBIX IyHKTOB, JIMHA
CTOPOHBI KaKJI0M KJIIETKH paBHA 2 KM.

PazpemaeTCﬂ CBO60,Z[HO€ KOMMPOBAHUEC B HEKOMMCEPYCCKUX O6pa3OBaT€J'IBHBIX J8(S) 520, €
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[lonp3ysick omnucaHueMm, oOINpenenuTe, KakuMu LUPpamMu Ha [JIaHe 0003HAYEHBI
HaceNICHHbIC TMYHKTHI. 3amoJIHUTE Ta0JuIly, B OJIAHK OTBETOB IEPEHECUTE
MOCJEA0BATENBLHOCTD TPEX HUGp 6€3 mMpoOenoB, 3aNsAThIX U APYTUX JTOMOTHUTEIbHBIX
CHUMBOJIOB.

Hacen. mynkrs 1. KambliméBka I. ScHas 1. XOMSIKOBO

Hudper

OTtBerT:

Cxonpko kusoMeTpoB mipoenyT IlommHa ¢ genymkod oT JepeBHU  ScHas
1o cena Maiickoe, eciii OHU OEAYT 110 II0CCE Yepe3 AEPEBHIO XOMIKOBO?

OTtBerT:

Haiinute paccrosanue ot nepeBHu KambiméBka 10 cena Maiickoe no npsamoit. OTBeT
JAlTe B KWIOMETpPaX.

OrtBeT:

CKOJIbKO MUHYT 3aTpaTAT Ha JIOpory u3 JepeBHU SlcHas B ceno Maiickoe [lonuna
C JeAyUIKOW, eclii OHU TOoenyT CcHayajla [0 IIocce, a 3aTeM CBEpHYT
B KambIméBke Ha MpsIMyI0 TPOIIUHKY, KOTOpasi MPOXOIUT MUMO Tipyza?

OrtBeT:

B Ttabnume ykazana cTOMMOCTh (B pyOJsix) HEKOTOPHIX MPOIYKTOB B UETHIPEX
Mara3uHax, paclioJIOKECHHBIX B JIepeBHE ScHas, cene Maiickoe, nepeBHe Kambimépka
U JIepeBHE X OMSKOBO.

S i 4 n. Scnas | c. Maiickoe | n. KambpiméBka | a. XOMSKOBO
IPOJIYKTa
Momnoxko (1 1) 42 38 41 33
X7eb (1 6aron) 25 21 29 30
Coip «Poccuiickuii» 310 320 290 280
(1 xr)

I'oBsimuna (1 kr) 340 380 410 390
Kaprodens (1 xr) 15 20 17 18

[lonrmra ¢ fgegymikoM  XOTAT  KyOUTh 2 J1  MOJIOKA, 3 KT  TOBSJUHBI
n 2 kr kaprodens. B kakom MarazuHe Takod HaOOp NPOIYKTOB OyAE€T CTOUTH
nenieBse Bcero? B oTBET 3anuImmnTe CTOMMOCTh B pyOJIsiX JaHHOTO Habopa.

OTBeT:

Pa3pen1aeTc>1 CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeHLHI>IX Oeax
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Haiinute 3nauenue Boipaxenus 2,1-9,6.

OTBeT:

Mex 1y KaKUMU YUCIaMU 3aKII0UYE€HO YUCTO /27 ?

1) 2u3 2) 5u6 3) 12ul4

OtBeT: D

Haiinure 3HaueHue BbIpaxeHUs a’-a'?:al’ npu a=3.

OTtBerT:

Pemmre ypaBHeHue 5x% = 35x.

4113

4) 26u28

Ecin YPaBHCHHUC HMCCT Ooee OJHOTO KOpHS, B OTBCT 3allMIINUTC MEHBIINUN

U3 KOPHEM.

OrtBeT:

Ha sx3amene 20 6uneros, Cama He BbIy4YlJ 2 u3 HUX. Haiinure BeposITHOCTH TOTO,

YTO €My MOMaaETCsl BEIyUYEeHHBIN OUIIeT.

OrtBeT:

Pazpemae’rca CBO60,Z[HO€ KOMMPOBAHUEC B HEKOMMCEPYCCKUX 06pa30BaTCJ’IBHBIX J8(S) 520, €
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VYcTaHoBUTE COOTBETCTBUE MEXKIY PYHKIUSAMHU U UX TpaduKaMHU.

OYHKLNU
12
A) y=—x*—x+5 b) y:—%x—l B) y:_?
I'PAOUKUN
A
FHLTY <! : .
AREER X “~J0 s 0 T
| |} M
/ | h
| 1 .l '

B tabnuiie moa kax ol OyKBOW YKa)KHMTE COOTBETCTBYIOIIMI HOMED.

A|b|B

OTtBerT:

MOIIHOCTh [OCTOSHHOTO TOKa (B BAarTax) BhMHCICTCs 1o (opmyire P =1°R,
rie | —cuna Toka (B ammepax), R — comporuBinenue (B omax). Ilomb3yscek
aTOM hopMyJIOH, HalIUTe conmpoTHBiIeHHEe R, eciu MOITHOCTL cocTaBisieT 588 BT, a
cuina Toka paBHa 7 A. OTBeT gaiTe B oMax.

OrtBeT:

Vkaxurte PCUHICHUC HCPABCHCTBA

4X+5>6x-27
1) 3:‘5 = 3) — f .5 =
) 3?5 = 4) —; 5 =

OrtBeT:

Pa3penlaeTc>1 CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeHI>HI>IX Oeax
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B xone pacnana paaMoakTUBHOIO M30TOIA €r0 MAacca YMEHbBIIAETCS BIBOE KaXJbIE
9 munyT. B HayanpHbI MOMEHT Macca u3orona cocrasuia 400 mr. Halinure maccy
n3ororna yepe3 36 muHyT. OTBET JaliTe B MUJUIMTPaMMaXx.

OTtBerT:

KareTsl npsiMOYroinpHOTO TpeyrojibHMKa paBHbI 8 u 15.
Haiinure runorenysy 3Toro TpeyrojibHUKa.

OTtBerT:

Haiimure momanb KBajapaTa, OMUCAHHOTO BOKPYT OKPYXHOCTH
panuyca 15.

OrtBeT:

OnuH u3 yrioB paBHOOenpeHHOW Tpamenuu paBeH 31°. Halimure
OOJIBIINN yToJl 3TOM Tpaneruu. OTBET HaiTe B Ipaaycax. / \

OrtBeT:

Ha kieruartoii 6ymare ¢ pasmepom kieTku 1x1 wn3o0paxén B
TpeyroibHuk ABC. Haiigute IjvMHY €ro cpeaHel JIMHUH, 7S
napasuienbHoi ctopone AC. y N

OrtBeT:

Pazpemae’rca CBO60,Z[HO€ KOMMPOBAHUEC B HEKOMMCEPYCCKUX 06pa3OBaTCJ'IBHBIX J8(S) 520, €
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Kaxkoe u3 cienyromux yTBepxxaeHu BEpHO?

1) Yepe3 Touky, HE JEKAIIYI0 Ha JAHHON MPSIMON, MOXXHO MPOBECTH MPIMYIO,
NEPIEHAUKYIIAPHYIO dTOU IPSIMOH.

2) B n11000¥ npsMOyrojbHUK MOKHO BITUCATh OKPY>KHOCTb.

3) Kaxnass u3 OucceKkTpuC pPaBHOOCIPEHHOTO TPEYroJbHHKA SIBIISETCS €ro
MeIMaHOM.

B oTBer 3anuimTe HOMEpP BHIOPAHHOTO YTBEPKACHHUS.

OTtBerT:

He 3a0y0bme nepenecmu éce omeemul 6 0J1anKk omeemos Ne 1 ¢ coomeemcmeuu c
uncmpyKkyuei no evinonnenuto pavomot. Ilpoeepome, umoodwvl Kaxcovlii omeem
ObL1 3anUCan 6 CMPOKe ¢ HOMEPOM COOMEENICHEYIOULE20 3A0ANHUAL.

Pa3pen1aeTc>1 CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa30BaTeHI>HI>IX Oeax
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Yacts 2

Ilpu evinonnenuu 3aoanuit 20-25 ucnonvsyiime omoenwvuwviii aucm. Chauana
YKadicume HOMep 3a0aHus, a 3amem 3anuwiume e2o pewienue u omeem. Iuwume
uémKo u pazoopuueo.

20 | Pemmre ypaBHenue X° +2x° —9x—-18=0.

21 Bapska mpormia mo TedyeHnio peku 64 KM U, IOBEPHYB 00paTHO, Ipornia emé 48 KM,
3aTpaTUB Ha BeCh MyTh & yacoB. HalauTe cCOOCTBEHHYIO CKOPOCTh Oapiku, €Ciu
CKOPOCTb T€UCHUSI PEKU paBHA 5 KM/U.

22 [TocTpoiiTe rpaduk pyHKIUU

[ x*=6x+10 ecmm x>1,
X+ 2 ecmu X <1.
Onpenenute, NPy KakKuxX 3HAYCHUSAX M mpsmas Y =M umeeT ¢ rpad)ukoM POBHO JIBE
00I1I1€e TOYKHU.

23 buccextpucel yrmoB A u D mapamnenorpamma ABCD mnepecekaiorcss B TOUKe,
nexarnied Ha cropone BC. Haiinure BC, ectu AB = 34.

24 BuyTtpu napamnenorpamma ABCD BriOpanu mpou3BoJibHYIO TOUKy E. JlokaxuTte, 4To
cymma turomaneir TtpeyroipbHukoB BEC u AED paBna mnonoBuHe miomanu
napajjiesiorpaMma.

25 B tpeyronsanke ABC Ouccextpuca BE u menuana AD neprieHIUKYJISIPHBI 1 UMCIOT
OJIMHAKOBYIO JINIMHY, paBHYI0 4. Halimute croponsl Tpeyroiasauka ABC.

Ilposepome, umodbl Kaxcovlii omeem Obl1 3ANUCAH  PAOOM C HOMEPOM

cOOmeemcmayuiezo 3a0anus.
ABTOPbBI U COCTABUTEJIA:
PEMETUTOP NO MATEMATUKE Ne 1-25 — PsizanoB H.A. (B®Y um. U. Kanra).

O®OPMJIEHME:

I- y 5 B P PszanoB H.A. (B®Y um. U. Kanra).

° MPOBEPKA:
POMAH BOPNCOBWMY Sryoos P.b. (MI'TY um. H.D. baymana).

IMYBJIUKALIUS:

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

Pazpemae’rcs[ CB060,Z[HO€ KOMMPOBAHUEC B HEKOMMCEPYCCKUX 06pa30BaTCJ’IBHBIX J8(S) 520, €
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CHHPABOYHbBIE MATEPHAJIBI 11O MATEMATHUKE
AJIT'EBPA

e DopmyJia KOPHEW KBAaJIPATHOI'O YPAaBHEHUS:

_b+D
a

> , TIIE D=b?—4ac.

e Eciu KBaapaTHbIM TpEXWIEH aX 2 +bx+C nmeer JBa KOpHA X1 U X5, TO
ax’ +bx+c=a(x—x; )(X=X3);
€CJIM KBAJPATHBIN TPEXWICH aX 2 +bX+C UMeeT eMHCTBEHHbIi KOPEHb X, TO
ax’ +bx+c=a(x—xg)*

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

b

Xn = ——.
0 2a

9/13

e QdopMyna nN-ro wieHa apudMeTHUecKo mporpeccud (a,), IEPBBIA WieH

KOTOpO¥ paBeH a; M pa3HOCTh paBHa d :

ap=a;+d(n-1).
e dopMyJia CyMMBI TIEPBBIX N WICHOB apu(PMETHUECKOM MPOTPECCUU:
(ag+ap)n

Shs >

e dopmyna N-ro YjieHa T€OMETPHYCCKOM mporpeccuu D, , MEPBbIA WiIEH KOTOPOM

paBeH by, a 3HaMeHaTenb paBeH (
n-1
b n= bl q

e dopMyna CyMMBbI IEPBBIX N YJIEHOB F€OMETPUUYECKON IPOTPECCUU:

"—1)b
sn:—(qq_ll) =

e Dopmysia COKpaEHHOTO YMHOXEHUS
(a+b)°=a’+2ab+b?
(a—b)’=a’~2ab+h°
a’~b’=(a+b)(a-b)

Pa3pen1aeTc>1 CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa30BaTeHI>HI>IX Oeax
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e (CpolicTBa apu(hMETHYECKOTO KBAIPATHOI'O KOPHS !

\/E:\/g-\/g npu a>0, b>0;
\/Ezﬁ npu a>0, b>0.
b~ b

e CaoiictBa crenenu pu a>0, b>0

a"=1.

n
an .am:an+m;

n
a_m:a :
a

(an)m:anm;
(ab)"=a"-b";

a\" a"
o) =t

Tadanua KBaapaToOB ABY3HAYHBIX YHCE]

10/13

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

Pazpemae’rcs[ CB060,Z[HO€ KOMMPOBAHUEC B HEKOMMCEPYCCKUX 06pa30BaTCJ’IBHBIX J8(S) 520, €
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I'EOMETPUA

CymMMa yIJI0B BBIIYKJIOTO N -yrojibHuKa paBHa 180°(n— 2).

Cpennss J'II/IHI/ISI TPEYTOJIBHUKA U TPaIleIuu

B C

BC | AD
MN — cp. nuH. |\/|N”— Cp. JIVH.
MN || AACC M N  MN|AD
MN __ MN = BC + AD

A D

OHI/IC&HHaSI N BIIMCAHHAIA 0pr>KHOCTI/I HpaBI/IJ'IBHOFO TpeYFOJIBHI/IKa
a3 a3
R 3 h a 6
g_a\3 : _a/3
==

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

sinA sinB sinC ’

riae R — panuyc onrMcaHnHON OKPY>KHOCTH.

Hnst tpeyronpauka ABC co croponamu AB=c,
AC =b, BC=a:

c’=a’+b%—2abcosC.

Jmuna okpyxxkaoctu C = 2nr

[Tnomans kpyra S =nr g

Pa3penlaeTc>1 CBO6OZ[HOG KOIMMPOBAHUEC B HCKOMMCEPYCCKUX O6pa3OBaTeHLHI>IX Oeax
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ITnowaou ¢uzyp
[Tapamnenorpamm
b/ Ih, S =ah,
Y S =absiny
a
Tpaneuus
b
b
h g_a+b
2
o
d

[IpsAMOYTOIBHBIN TPEYTOJIBHUK

Sinocz2
C
C a
COSOL:E
o C
YA a
b tg(l:E

Teopema ITucgaropa: a’+b°=c’

www.Yagubov.RU

TpeyronbHukK

12/13

1
S :Eaha
1o
S = 2absmy

d,, d, — anaronamm
1

S :§d1d2

. 2 2
OCHOBHOE TPUTOHOMETPHUYECKOE TOKAECTBO: SIN" o+ cos a=1

Hekoropelie 3HaueHUsI TPUTOHOMETPUUYECKUX (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| V3] V2 1 o | -1 | o 1
2 2 2
tga 0 @ 1 J3 — 0 — 0

Pazpemae’rcs[ CB060,Z[HO€ KOMMPOBAHUEC B HEKOMMCEPYCCKUX 06pa30BaTCJ’IBHBIX J8(S) 520, €
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