é gﬁﬁﬁﬂﬁfﬂ Maremarnka. 10 kiacc.
LELU IKONBHUKOB Bapuant-31

3apanme 1. (5 6amtos) Typuct otnpasnsercs B moxon us nynkra A B nynkr B u o6parno. ITpoxoaur
Bech IyTh 3a 4 yaca 30 munyt. Jlopora us nynkta A B mynkr B wuzmer cmauana B ropy, motom mno
POBHOMY MECTY, 3aTeM 1o ropy. OnpenenuTs, Ha KaKOM MPOTSHKEHUH JI0POTra MPOXOJUT IO POBHOMY
MECTY, €CJIH CKOPOCTh TYPUCTa COCTaBJISIET MPH MOJABEME B rOpy 3 KM/d4, HA pPOBHOM MecTe — 5 KM/d,
TIpU cIycKe ¢ ropsl — 6 kM/4, a pacctosaue AB pasno 10 km.

Pewmenne.

IIycTh XKM MyTH TYPUCT TIPOXOJHUT MO POBHOMY MECTY, Toraa (10— x)km myTu (B TOPY H TIOJ Topy)
TYPUCT TPOXOJUT JIBAXKIBI, OIWH pa3 (KKl U3 y4acTKOB TOJbEMa HMIHM CITyCKa) CO CKOPOCTBIO 3

10-x 10—x
"u

KM/4, Apyroi co CKOpOCThIO 6 KM/Y M 3aTPaTUT HA ATOT IyTh 4acoB.

2X
T.K. IO pOBHOMY MECTY TYPUCT UJET = 4acoB, a ITyTh B 00a KoHI[a mpoxoauT 3a 4 yaca 30 MUHYTY, TO

Q 10—-x 10-x 1

+ + =4—,
5 3 6 2
g+10(10_X)+5(10‘X)=£5, 12X +100—10x +50—5x =135, 150—3x =135, 3x =15
30 30 30 30
x=5.
OrtBer. 5.

3aganme 2. (10 6ammoB) Haiitu 3HaueHue BeIpakeHus A, eCiu

V241 1 1
(3\/_ 4{\/_ ) ﬁ+E+J

Peinenue.

J2 +1 1 1
+ +=
J2-1 2-2

3amMeTuM , YTO BBIPpa)XCHUC

ABIIIETCS CYMMON OECKOHEYHO YObIBaroIIei

reOMETPUYECKON MPOTrPECCUH.

[IpoBepum:
1 V2+1_ 1. 1 1 J2-1_12-42 1 '\/5—1:\/5(\/5—1)
2—J_ V2-1 2'2-02" 22 241 2 1 2(2-1) 241 2
-1_V2(\2 ) V2W2-1) a[z-1)
f 2 2 2
T.o., BbIpaxeHue ﬁ+1+;+1+ - cyMMa OECKOHEYHO YOBIBAaIOIIEH TIeOMEeTpUYECKON
N RN A
IIPOrpeCCUM CO 3HAMCHATEJIEM (| = ﬂ\/zﬁ) .
V2 +1
Torna \/_2—+1+;+1+...= Je-1 (\/_+1) 2(\/§+1) _ x/E(x/EJrl)z _
J2-1 2-2 2 1_J§J2§—1) -v2(V2-1)v2-1) V2(vz-1) (V2-1Jv2+1)

V22 +1f =V2(2+2v2 +1)=V2[3++2) =32 +4.
CreosarenbHo, A= (32 - 4{‘/_” L %+...J=(3\/§—4X3\/5+4)=(3\/§)2—42=18—16=2.

J2-1 2-02

OTBer. 2.
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3apanme 3. (15 6amwio) JlokaszaTh, 4TO YUCIIO 10 enoe.

Pemenue.

IMocnenusis uudpa yncina 3" 3aBUCUT OT MOKas3aTells CTEEHW N W MPUHUAMAET 3HaueHus 3, 9, 7, 1,
IPUYEM, €CITH TTOKa3aTellb CTENEHN N JeNuTCs Ha 4, To mocienusst mudpa guciaa 3" ects | (exuHuIa).
Yucio 7" oxaHuuBaeTcs Ha ojgHy U3 nudp 7, 9, 3, 1, npuuem ecim MmokasaTeab CTEIIEHH N JIEIUTCS Ha
4, To mocnenusis udpa uncaa 7" ecth 1 (eqununa).

T.k. 20 nenurcs Ha 4, To u 2020 genurcs Ha 4, cinenoBatenbho, 2020%°%8 nenurcs na 4 u 20Y nenures
2018 17
320207 _ 520
Ha 4. 3HAUMT YMCIO ———— — IIeJI0e, T.C. B YHCINTENE JAPOOH YMEHBIIAEMOE M BHIUATAEMOE

10
OKaHYMBArOTCs TOH ke nu@poit 1, nosromy unciaurens aenuthes Ha 10.
Yro Tpe6oBaIOCH 10KA3ATh.

3ananmue 4. (20 6amioB) [Ipon3BoAUTETHFHOCT OJJHOTO T[€Xa aBTOMOOMIBHBIX TTOKPBIIIEK HE
npeBbimaeT 2650 mTyk B cyTkH. [Ipon3BoAUTEILHOCTH BTOPOTO 1i€Xa MepBOHAYaIbHO cocTaisiia 95%
OT MPOU3BOIUTENLHOCTH MepBoro 1exa. [locie BBoa TOMOTHUTENHHON TMHUHA BO BTOPOM I€Xe
MIPOM3BOJICTBO MOKPHILIEK YBEIUYUIIOCH B CYTKU Ha 23% OT 4Kciia MOKPHIIIEK, BHITYCKAEMbIX B CYTKHU B
MEepPBOM Liexe, U cTanu BoimyckaTh 06osee 3000 mTyk B cyTku. CKOJIBKO aBTOMOOMIIBHBIX MOKPHIIIEK 32
CYTKH BBINYCKaJ KOKIBIN 1IEX 10 PEKOHCTPYKIMHU BTOporo 1exa? [Ipenmnonaraercs, 4To Kbl 1I€X B
CYTKHU BBIITYCKAET LEJ0€ YUCIIO aBTOMOOUIIbHBIX TTOKPBIIIIEK.

Pemnenmue.
[IycTh X — KOTMYECTBO aBTOMOOMIBHBIX TTOKPBIIIEK, TPOU3BOJMMBIX B CYTKH MEPBBIM IIeXoM. Torma

95x
BTOPOH LIEX 10 PEKOHCTPYKIMU IPOU3BOIUIL B CYTKH 100 ABTOMOOMJILHBIX MTOKPBIIIEK, a IIOCIIE BBOA

95x 23x
JOTIOJTHUTEILHOM JIMHUM CTaJl BHIMTYCKATh m + m aBTOMOOWMJIbHBIX MOKPBITIEK. VI3 ycioBuit 3amaun
CJIeIyeT CUCTeMa HEPABEHCTB:
x <2650
@ + @ > 3000
100 100

MHO0XeCTBO pELIEeHNI 3TOM CUCTEMBI €CTh TPOMEKYTOK 2542% < X £2650. Tak kak uncna 95x u

23
1—0;; JOJDKHBI OBITH LEIBIMH, TO X JOJKHO AenauTbes Ha 100 1 ObITh U3 yKa3aHHOTO MPOMEXKYTKa,
no3toMy X = 2600. CrnenoBaTenpHO, MEPBBINA 3aBOJI BBIITyCKaeT B CyTKH 2600 aBTOMOOUIBHBIX

. 95 .
IIOKPBIIIEK, & BTOPOU 3aBOJ JO PEKOHCTPYKIUH BBIITYCKAIl 100" 2600= 2470 aBTOMOOUIIEH.

OTtBert. 2600 u 2470.



3aganue 5. (20 GamnmoB) HaiiTu Bce 3HaueHus mapamerpa a, MPH KaXIOM M3 KOTOPHIX ypaBHEHHUE
7-|X

=a HMeEET POBHO 4 KOPHS.

-2

Pemenne.

YkaxxeM BO3MOXKHBIE 3HAYCHUS [IapaAMETPA U IEPEMEHHOM!
=X o M2, {0, a0 *)
CE I

Hcnonp3ys cBOWCTBO MOAYIIS, TIOJYYUM COBOKYIIHOCTh YPaBHEHUI:

[7-|x =a|x-2a,
| 7—|X =-a|x +2a;
|X(@+a)=7+2a,
[X1-a)=7-2a;
[ T+2a
= 1+a
7-2a
|X| = 1-a !
T.o0., momydaem 4 pemieHus CUCTEMBI:
- 7+2a
X=x ,
l+a
7-2a.
=+ :
L l1-a
[TpoBepuM BhIMONHEHHE YCa0BHS (*)
a>0,
7+2a>Q
1+a
7—2a>a
l1-a

Pemas kaxgoe HEPaBCHCTBO MCTOAOM MHTCPBAJIOB, IIOJIYy4YacM

a>0,
a>3p5;
[a<L
a> -1,
[a < =35,

T.0., a>35.

OtBer. 2> 35.



3amanue 6. (30 6ayutoB) B okpyxHOCTh paguyca R Bmucan paBHoctopoHHui TpeyronbHuk ABC . Ha
OKpYXHOCTH BEIGpaHa Touka M . Haiitu Bce Bo3MOXkHbIe 3HaueHHs cyMmMbl AM 2 + BM 2 + CM 2.

Pemenne.

TIpoBepsisi HEKOTOPhIE YACTHBIC CIIydaH, MOXHO YOCIUThCS, YTO JaHHAS CyMMa BCerJa paBHa 6RZ.
Jlokaxkem 3T10.

[Tycth ans onpenenenHocty Touka M ntexwut Ha gyre AB okpykHOCTH € IEHTpoM B Touke O paanyca
R, onrcanHO# 0KOJIO paBHOCTOPOHHETO Tpeyroyibhuka ABC .

B

O603HaunM yepe3 o BeIHMUrMHy HauMeHbiiero u3 yrmos AOM u BOM .
T
OueBuaHO, 4yTo 0 < < —.

Torna Z/BOM =2—;—oc, ZCOM :2—;+oc.

[Tpumensisi TeopeMy KocuHycoB K Tpeyroibaukam AOM , BOM u COM , nony4aem
AM? = AO® +OM? —2A0-OM -cos o = 2R* —2R* cos .,

Ananorngso, BM ? = 2R? —2R? COS(Z—:;t - (x) \

CM? =2R? —2R? cos(z—;+ oc).
CKJ'IaI[LIBaH l'IOJ'Iy‘IeHHBIe BBIpa)KeHI/ISI, HaxoIum
AM? +BM? +CM? =6R? — 2R2(0050c + cos(z—; — oc) + cos(z—; + ocj] .

21 2n
CymmMa Cos o+ €os ?—a + Cos ?+OL =0, Tak KaK

2n 27 27
COoS ?—OL + COS ?+OL :ZCOS?COSOLZ—COSOL.

3uaunT, BemmunHa AM 2 + BM 2 + CM ? nocrosHHa i paBHa 6R? HE3aBHCHMO OT HONOXEHHS TOUKH
M Ha okpy:xHOCTH. UTO M TpeOOBAIOCH TOKA3aTh.

Otser. 6R?.



. OTPACNEBASA
ONVMMNUALA
é[ﬂl"“ LKONBLHUKOB Marematuka. 10 kiaacc.

Bapuant-32

3amanue 1. (5 6amnos) Typuct oTnpasisercs B moxo u3 mynkra A B nynkr B u oGparno. ITpoxomur
Bech MyTh 3a 3 yaca 41 munyty. Jlopora u3 nmynkra A B nynkr B uger cmauana B ropy, motom no
POBHOMY MECTY, 3aTeM 1o ropy. OnpenenuTs, Ha KaKOM MPOTSHKEHUH JI0POTra MPOXOJUT IO POBHOMY
MECTY, €CJIM CKOPOCTh TYPHUCTA COCTaBJISIET MPU MOJBEME B TOPY 4 KM/4, HA pOBHOM MeECTE€ — 5 KM/d,
TIpU cIycKe ¢ ropsl — 6 kM/4, a paccrosaue AB pasno 9 km.

Pemienmne.
IIycTh XKM IyTH TYpHUCT IPOXOAMT IO POBHOMY MECTY, TOIAA (9—X)I<M nyTd (B TOpy W IOJ ropy)

TYPUCT MPOXOAMUT ABAXKJbI, OJUH pa3 (Kaxabli U3 y4yacTKOB IMOJbEMa WJIM CIIyCKa) CO CKOpOCThIO 4

—X 9-x
u T 4acoB.

o 9
KM/, IPyroil CO CKOPOCTHIO 6 KM/4 U 3aTpaTUT HA 3TOT MyTh

2X
T.K. IO pOBHOMY MECTY TYPUCT UJET = 4acoB, a MyTh B 00a KOHIA TPOXOUT 3a 3 yaca 41 MHUHYTY, TO

2X 9-x 9- x 41
_— - .
5 4 6 60

24x+15(9 x) 09-x) 221

60 60 60 60
24x+135-15x +90—10x = 221,
225—x =221,

X=4.

OtBer. 4.

3ananmue 2. (10 6amioB) Haiitu 3HaueHHe BeIpakeHus: A, eciu

3-2J3 J3-2
:(4\/§+8{\/§(\/§—2)+ 7 + 7 +]

Pemrenne.

A=(4@+8(@(@_2)+3—2@ﬁ—2 j svals2f ot )

V3 3 V3

3aMeTI/IM, 4TO BBIPAKCHUC \/§ +1+ +... ABJIACTCA CYMMOﬁ OECKOHEYHO Y6BIBaIOIHCﬁ FeOMeTpH‘IeCKOﬁ

IIPOrpeCCUM CO 3HAMCHATEJIEM (] =

++i+_\/§_ (\/_+1) (\/_+1)
Torzla\/§ 1 i ..._1_\/1—_\/5_1 ( 1X\/§+1) 5
3

© Gle )

CnenmoBaTeabHO,

A=4(3+2)V3-2 {\/_+1+—+ J 4-(3- 4)%@2—“):—6(\/5“).

V3
OtBer. A= —6(\/5 +1).
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3aganue 3. Jlokazark, 4TO YUCIO — 10 LENOoE.

Pemenue.

IMocnenusis nudpa yrcina 7" 3aBUCUT OT MOKA3aTelsl CTENICHW N W NMpUHUMAaET 3HaueHus 7, 9, 3, 1,
[IPUYEM, €CITH MTOKa3aTeNb CTEEHN N JEIUTCS Ha 4, TO mocieaHsis udpa unciaa 7" ectb | (exuHuIa).
Yucio 3" oxkaHumBaercs Ha oaHy w3 nudp 3, 9, 7, 1, npuueM eciu MoKasareib CTENEHH N JIEIUTCS Ha
4, To nocnenusist udpa unciaa 3" ects 1 (eqununa).

T.x. 20 nenutes Ha 4, o 1 2020 nenutcs Ha 4, cienoBarenpHo, 2020°%° nemutes Ha 4 u 20'8 memures

7 2020210 3 20t8

Ha 4. 3HAYUT YUCIIO — 10 1esoe, T.€. B YUCIUTEIE JPOOU YMEHBIIAaeMOe M BBIYUTAEMOE

OKaHYMBArOTCs TOH ke nu@poit 1, nosromy unciaurens aenuthes Ha 10.
Yro Tpe6oBaIOCH 10KA3ATh.

3ananme 4. (20 6amnos) [Ipon3BoAUTENHHOCTh TIEPBOTO ABTOMOOMIILHOTO 3aBOja HE TpeBbIimaeT 950
MaliH B CyTKdA. [IpOWM3BOAMTENHLHOCTH BTOPOTO 3aBoja TEpBOHAYAIbHO cocTaBisia 95% ot
MIPOM3BOIMTENBHOCTH MEepBOro 3aBoja. [locne BBoJa JOMOIHUTENBHON JIMHUN BTOPOM 3aBOJ] YBETUYMII
MIPOM3BOJICTBO MAIIMH B CYTKH Ha 23% OT 4Kcia MallvH, BHITYCKAEMbIX B CYTKH Ha MEPBOM 3aBOJE, U
ctan ux Beimyckath 6osee 1000 mtyk B cyTku. CKOJIBKO aBTOMOOWJIEH 3a CYTKH BBITTYCKAT KaXKIbIH
3aBOJI IO PEKOHCTPYKIUHU BTOporo 3aBoja? Ilpenmonaraercs, 4yTo KaXkablil 3aBOJ] B CYTKH BBIMYCKAeT
1[€J10€ YUCIIO MAIIIHH.

Pelnenmne.
[IycTh X — KOJMYECTBO MAIllWH, TPOU3BOJUMBIX B CYTKH TIEPBBIM 3aBOJIOM. 10T/1a BTOPOM 3aBOJ /IO

95x o
PEKOHCTPYKIIUU TTPOU3BOIMII B CYTKH 100 MallIMH, a IIOCJIe BBOJA JOIMOIHUTEILHOM JIMHUH CTall

95x 23x o
BBIMYCKaTh —— +—— MaluuH. M3 ycoBui 3a/1auu clelyeT CUCTeMa HEPABEHCTRB:

100 100

x <950,
gﬂ + & >1000.
100 100

MHO0XeCTBO pELIEHNI 3TOM CUCTEMBI €CTh TPOMEKYTOK 847%3 < X <950. Tak kak yucna % u f—g)é

JOJIKHBI OBITh IENBIMH, TO X TOJBKHO JAenuTbes Ha 100 u ObITh U3 YKa3aHHOTO MPOMEXKYTKa, TOITOMY
X =900. CnenoBarenbHO, EPBBI 3aBOJI BeITycKaeT B cyTku 900 aBToMoOuIIeil, a BTopoii 3aBo1 A0

PEKOHCTPYKIIUH BBIITyCKa % -900= 855 aBTOMOOMIIEH.

Otser. 900 u 855.



3ananme 5. (20 Oamnos) Halith Bce 3HaueHMs napameTpa a, IPHM KakJIOM M3 KOTOPBIX ypaBHEHHE

4-|x
=a HMEET POBHO 4 KOPHSL.

[X/-1

Pemenue.

YkaxeM BO3MOXHbIC 3HAUEHUS ITapaMeTpa U NEPEMEHHOM:
4|

=a,|x#1,|x>0,a>0.

[X/-1

Hcnonp3ys CBOKWCTBO MOAYIIS, OJYYUM COBOKYITHOCTb YPABHEHMIA:

4-|x =alx -a,
|4-|x=—ax +a;
|X@+a)=4+a
an—a)=4—a
i 4+a
e
4—-a
M=
T.o0., momydaem 4 pemieHus CUCTEMBI:
i 4+a
X=x—,
1+a
4-a
X=4+—}
L l1-a

[TpoBepum BbITIOJIHEHUE YCITOBHS (*)

a>o0,

a>o0,
a>4;
a<l

a> -1,
a<-4.

T.o.,, a>4.

*)

OrtBer. 2> 4.



3anganme 6. (30 6ayuioB) B paBHOcTOpoHHMIA TpeyroasHuk ABC Bmmcana okpykHOCTh paauyca r. Ha
OKpYXHOCTH BEIGpaHa Touka M . HaiiTu Bce Bo3MoXkHbIe 3HaueHns cyMmMbl AM 2 + BM 2 + CM 2.

Pemenne.

IIpoBepsisi HEKOTOPbIE YACTHBIC CIyda, MOXKHO YOCIUThCS, YTO JaHHAs CyMMa Bcerna paBHa 15r2.
Jlokaxkem 3T10.

[Tycte st onpeaeneHHoCTH Touka M JIeuT Ha ayre OKpY)KHOCTH, OJrbKaiiiei k Bepumae A, T.e. U3
orpeskoB AO, BO u CO (O — ueHTp OKpPY)KHOCTH) BBIOEpEM TOT, Yros Mexay KotopeiM © OM
HaumeHnbmi. [lycts 370 AO .

a

OGo3HauMM Yepes o.BeTHUnHY yria Mexay orpeskoM AO u OM, [OM|=r. Torma, 0<a <—< T

3 2
2n 21
Torga yron mexny OM u BO pasen ?—a , yron Mmexay OM u CO pasen ?+oc .

ITycte R — paguyc onucaHHOM BOKPYT JaHHOTO TPEYroJbHUKA OKPY)KHOCTH.
[Tpumenss Teopemy KocuHycoB K Tpeyroibaukam AOM , BOM u COM , nonydaem

AM? = AO2 +OM? —2A0-OM -cosa. =r>+R?>—2r-R-cos a.,
Ananornyso, BM? =r? + R? —2r-R.COS(2—3n—0c},

27
CM? =r?+ R2—2r-R-cos(?+ocj.
CKJIaL[LIBaH HOHy‘IeHHBIe BLIan(eHI/ISI, HaxoIum

AM2+BM2+CM2=3r2+3R2—2r-R-(cosowcos(z—;—aj+cos[2—;+aj].
2n 2n
CymmMa Cos o+ €os ?—a + C0s ?+OL =0, Tak KaK

2n 27 27
COS| — — o |+ CO0S ?+OL :ZCOS?COSOLZ—COSOL.

Bnaunt, BemmunHa AM 2 + BM? + CM? mocrosiHHa u paBHa 3r? +3R?. Vunreas, uto R =2r,
AM?+BM?+CM? =3r? +3R? =3r> +3(2rf =15r>. T.., Bemmumna AM? + BM? +CM?

IOCTOSIHHA U paBHa 15r2 HE3aBHCHMO OT IoJsioxkeHus Touku M Ha OKPYKHOCTH. Yro u Tpe60BaJ'IOCB
JA0Ka3aThb.

Ortser. 15r°.



