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Eanublii rocyaaperBenHsbliii 3K3amMeH
no MATEMATHKE

ba3oBbiii ypoBeHb
HHeTpyKUHA 10 BbINOJHEHHIO padoThbl

DK3aMmeHalHoHHas pabora Bkmovaer B ceda 21 3ananue.

Ha Beimonxenue padotel oTroanTes 3 uaca (180 munyT).

OtBeTbl K 3aZaHUAM 3aMHCLIBAIOTCS MO MPHBeIEHHBIM HIUKe 00pazuam
B BMIE YWCa HIH TOcaemoBatepHOCTH ugp. CHavana 3anuuidTe OTBEThI
K 3aJaHusM B MONle OTBETA B TeKcTe padOThI, a 3aTeM NepeHecHTe WX B OnaHk
oTBeToB Ne | cripaBa OT HOMepPa COOTBETCTBYIOLIETO 3aIaHHA.

Y Orer 0.8 0-0,8

Ecnu oTBETOM ABASETCH MOC/EI0BATENBHOCTD LlH(Up, KaK B HpHBEﬂéHHOM HH#KE
NnpuMepe, TO 3danNHIIATE 5TY NOCIeIOBATE/IBHOCTE B Oonank oreetoB Ne |
oes l'lpOﬁGJ'[CIB., 3A0ATBIX W APYTrUX JOTOJHUTENBHBIX CUMBOIIOB.

AlB[B[T
omer 413712 8432

Bee Onaskn  EI'D  sanonssoTes  ApkMMH  4EPHBIMU - YEPHUIAMMU.
HoryckaeTcs HCMOJIB30BAHNE TeIEBOH UK KANWIIAPHON pyqKy.

Ilpn BBINOJHEHHN 3a7aHHIT MOXKHO TN0J1b30BaThCA YEPHOBUKOM. 3anucH
B HEPHOBHKE, & TAKMKE B TEKCTE KOHTPOJILHLIX H3IMEPHTE/ILHBIX MATEPHAIO0B
HE YHHTBLIBAKWTCH NPH OLeHHUBAHHH paﬁm‘u.

Ba.l'l.l'[bl, NONY4YEHHBIE Bamn 3a BbIMOMHEHHBIE 3adaHusa, CYMMHPYHOTCH.
HOCTﬁpaFlTGCb BBIMOJIHHTEL KaK MOYKHO DOJiblLe 3a1aHH 1 HaﬁpaTl: HauboubLIee
KONHUYECTBO GAnnos.

Tlocne 3aBeplLIeHHns p&ﬁOTbl [POBEPLTE, HYTO OTBET HA KaxK0e 3alaHue
B Onankax oteeToB Nel 3anucan non NpaBAJILHLIM HOMEPOM.

Keraem ycnexa!
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Cllpﬂllﬂ'lﬂl:-le MaTepHajbl

Ared
Tabmma keagparoB nensx wHcen ot 0 g0 99
Empismnm
AR T I T 213 [ 4] ST 6171 8109
0 0 1 El 9 16 25 36 49 o4 81
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
4 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
5 2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 [ 3481
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

CpoficTBa apHPMETHIECKOro KBAJPATHOTO KOPHS

Jab=vJa b npua20.520 J%=% npu az0, 5>0

KopﬂﬂmanpmoroypaaacmaJ.':+bx+r=0-a:0
A i L 'Jf’a‘m P . Lol \E:“‘“" o % —eaing

b

55 TPH b” —4ac=0

X=-

DopMyIIbl COKPALIEHHOTO YMHOKCHHA
{a+b}:=a:+lab+b:
(a-b)*=a’-2ab+b’

a:-bz=[a+b]{a—b]
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Cmenenv n.a02apugm ITzowaon gusp
CroficTea cTeneHR CeoficTea Tlapanienorpans TpeyroTsHHK
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Teopema IIndaropa JmaHa oxpyAHOCTHE C=2wr
TInomans xpyra =mr"
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[TpaBHIEHEIR TPEYTOMBHHEK
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ITaowaou nosepxrocmen u o6vémvl mea

IpmoyTOIBHEL MapaUleNeH e Ipsmvas nprava

V=mh
Seox =27rh
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e pyERIIN Omeemom K KaacooMy 3a0AHUIO AGIAEMCA KOHEUHAN OecAmuiHas 0poon,
uiaM yenoe uucio, win nociedosamenvinocms uyugp. Omeem chnauaia
[IpAMOYTONBHEI TPEYTOMBHHK TpHrorOMETPHIECKAR OKPYAHOCTE 3ARUIHUME 68 HOJle OMeEema 6 MeKcme paponivl, a 3amemM nepexecume @
a 1 A BIAHK OTBETOB Ne 1 cnpasa om nomMepa coOmMeemcmieyionezo 3a0anu.
sma= c R~ o Kaxcoylo uugpy, 3HaK «MUHYCY U 3AHAMYIO RUWHHE 6 OMOeIbHOU
¢ a b : i KIemoUKe 6 COOMEeMCcHenn ¢ RPUeeOCHHbIMU € O/lanKe oipazuamu.
cosa=-— - » L EOunuubl uzmepenuii RUCams He HyMcHo,
a ¢ '\tosu 1
a
tga=—
ga=y \-_ __/ )
Ha aBto3anpaBke knueHT oTaan kaccupy 1000 pydneit u 3amun B bak 26 nutpos
. s OGensuna. llena Oensuna 34 pybns 3a autp. Cronbko pyoneii caadyd TOKEH
OcCHOBHO® TPHIOHOMETPHIECKOS TOXISCTBO: s1n a+cos a=1 NOJAY4YHTh KIHEHT?
: i - Ortgert:
HekoTtophle 3Ha9€HHA TPHIOHOMETPHYECKHX (YHKIIHH
n X n T 3n 3
g |PAEAHS 0 3 4 3 -~ n it 2x
- - - = == = — - VCTaHOBHTE COOTBETCTBHE MEKLY BEJTHUMHAMH U HX BO3MOMKHBIMH
rpamyesr| 0° | 30° | 45° | 60° | 90° | 180° | 270° | 360° _ Y
1 ) 5 3HAYEHHUSIMU: K K&K IOMY 3/IeMEHTY MepPROTo cTondua noadepure
smna 0 = == = 1 0 =3 0 COOTBETCTBYHOLLHIA IEMEHT M3 BTOPOTo cTobLa.
_— y | A3 | 42| 12 o | =1 ] o | 1 BEJIMYMHbI 3HAUYEHUSI
2 2 2 A) 00bEM BO/IbI B A30BCKOM MOpE 1) 150 M3
tea 0 J3 1 J_E: 0 0 B) 00bEM AIMKa ¢ MHCTPYMEHTaMH 2)1n
3 B) 00béM rpy30BOro orceka TpaHCHOPTHOIO 3)36n
camonéra
DyEROEE ') 00bEM OVTBIIKH pacTHTENBHOTO Macia 4) 256 km?
JInseiHas yHKIHA IeoMeTpHIECKHI CMBICIT NPOH3BOIHOH B tabnwue non xaxnoii 6ykBoil, COOTBETCTBYIOLIEH BEMUUHHE, YKKUTE HOMEP
Y Ry | L €€ BO3MOMKHOIO 3HAYCHHA.
P ] La_uu @ _
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Ha pucynke uzo0pax€s rpaduk sHaueHunii arMocepHoOro JaBjieHus B
HEKOTOPOM ropofe 3a TpH AHs. [lo ropusoHTann ykasaHbl IHH HEJETIH U BPEMS,
110 BEPTHKAIHN — 3HAYEHHs aTMOC(EPHOTO MaBJIeHHA B MHILTUMETPAX PTYTHOTO
cTonoda.

762

758 \

756 \\h \

754

752 o~

750 ok i >
ST OO PO Y

ST F TSI
BIOPHHK | cpema |  deTrsepr

OnpenenuTe MO pUCYHKY 3HAYeHHe aTMoC(epHOro aapneHus B uetsepr B 6:00.
OrTBeT gaiiTe B MUIMUMETPaX PTYTHOrO cTON0A.

OTtBeT:

[Tnomans YeThIpEXYroNbHUKA MOKHO BLIYHCIHTS MO (hopmyne

She= %dldz sin @, rae d, ¥ d, — INUHE AHArOHANEH YeThIPEXYTONLHHKA, & —
yroa Meskay auarotanamu. Ilonssysace 3toit hopmynoii, HaliauTe nuomans S,
ecnudy, =4,d, =7,asina = %

OrtBerT:

Halinnre BeposTHOCTE TOro, 4TO Cly4aidHO BbIOpaHHOE TPEXIHAYHOE UHCIIO

nennuTea Ha 33.

Oreer:;

TpeHnpoBodHEIA BapnaHT Nei 4/8

Jus Toro 4rodbl cBA3aTL CBUTEP, X03siike Hy:kHO 900 rpamMmoB wepeTaHOi
NpsK CHHEro uBeTa. MoKHO KynHTh CHHIOW npstky no uene 70 pyoneii 3a 100
rpaMMOB, @ MOYKHO KYNIHTh HEOKpALLIEHHYIO TIpsKy 1o teHe 60 pyoneii sa 100
rpaMMoB i OKpacuTh e€. OINHH NakeTHK Kpacku cTouT 50 pyOned u paccyuTan
Ha okpacky 300 rpammoB npstxu. Kakoi papuanT nmoKynku newesne? B otsete
HaTMILNTE, CKOJILKO pylOneii OyaeT cTonTh 3Ta NOKYyNKa.

OtBerT:
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EavHeIR rocyaapcTeeHHBIR aKk3ameH, 2023 . MATEMATWKA. Bazosslll yposeHs

Ha pucynke uzo0paxkén rpaduk dynkunn v = f(x) u otmeuensl Touku A, B, C

u D na ocu Ox. [Nonb3ysck rpagKom, 0CTaBLTE B COOTBETCTBUE Kaxk A0 TOUKe
XapaKTePHCTHKH (HYHKIMK W €€ MPOM3BOIHO M.

Vi
A
1 y=ftx)/i‘
AANC )

- - -
:/b B .\{k_;/{ D X

!

TOYKH XAPAKTEPUCTHKHW @ YHKLIMHU U
POU3BOIHOU

A 1) 3HayeHue (hYHKIHH B TOUKE TIONOKHUTEIBHO, 4 3HAUSHHE
NPOU3BOAHON YHKUMH B TOUKE OTPULIATENILHO

B 2) 3HayeHHe (PYHKLHH B TOUKE OTPHUATENILHO, U 3HAUCHHE
IPOU3BOAHON (PYHKLUMU B TOUKE OTPULIATENLHO

C 3) 3HaveHue (PYHKLHH B TOUKE MOJOKUTENILHO, @ 3HaUeHHe
[IPOU3BOAHON (PYHKUMK B TOUKE NOJT0XKHTEIBEHO

D 4) 3HaueHHe (PYHKUHMH B TOUKE OTPULIATENLHO, H 3HAUCHHE

HDOHBBOHHOE beHl(LlHH B TOYKE MOJIOKHTEIBHO

B TaOnuue nox kaxaoii OyKBOH YKaKHTE COOTBETCTBYIOUIHI HOMED.

Omer:| A| B| C| D

TpeHnpoBodHEIA BapnaHT Nei 5/8

Cpenu xuteneil gjoma Ne23 ects Te, KTo padoTaer, 1 ecThb Te, KTO yuuTes. A
TaK/Ke eCThb Te€, KTO He paboTaeT U He yuuTcs. HekoTopblie scuTend goma Ne23,
KOTOpbIe y4aTes, ellé n padoraiorT. Beibepure yTBepiKIeHHA, KOTOPLIE BEPHBI
NpH YKazaHHBIX YCIOBHAX.

1) Xota Obt onnH M3 paboTaromux xuTeneit roma Ne23 yanres,

2) Bcee xutenn goma No23 padoTalot.

3) Cpemn xutenei noma No23 HeT Tex, KTO He padOTaeT M HE YUHTCH.
4) XoTs Obl onuH U3 wutenei gfoma Ne23 padoTaer.

B oTBeTe 3anuuIMTe HOMepa BeIOPaHHBIX YTBREpKAeHHH 6e3 mpoGenoB, 3anaThIX
H APYTUX JONOJNHHTENBHBIX CHMBOJIOB.

OtBerT:

Ha kneruartoil Oymare ¢ pasmepom kietku 1 X 1 mzo0paméH npaMoyrofbHbiii
TpeyrojsHuk. Haiigute anuHy ero 0onbllero karera.

OTBerT:

Jaunblii yyactok uMeeT GopMy NpsAMOYronbHuKa co ctopoHamu 20 metpos u 30
MeTpoB. X034HH MIaHUPYET 0OHECTH €ro 3a00poM M pa3sfenHuTh TAKHM ikKe
3a00poM Ha [Be 4acTH, 0JHa U3 KOTOpPbIX HMeeT opMy kBanpara. Haiinure
CYMMapHY0 UTHHY 3a00pa B MeTpax.

30Mm

OTtBeT:
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EavHeIR rocyaapcTeeHHBIR aKk3ameH, 2023 . MATEMATWKA. Bazosslll yposeHs

Herans umeet opMy n300pakEHHOro Ha pPUCYHKE MHOTOrpaHHHKa (Bce
ABYTpaHHbIE YTibl MpaAMble). YKcna Ha pUcyHKe 0003Ha4aloT LUTHHLI pE0ep B
canTuMerpax. Haiinure o6béM 310ii metanu. OTBeT gaiite B KyOHHECKHX
CaHTHMETpaX.

‘1....-...............
I

Oreer:

Ha oxpy:kHocTH panuyca 5 ormedeHa Todka C. Otpesok AB — quamerp

okpyxHoctn, AC = 8. Haiiaure sin £ABC.

1
L

A - B

OTser:

15

TpeHnpoBodHEIA BapnaHT Nei 6/8

Haunsl npa uuimeapa. Panguyc ocHOBaHMS 1 BBICOTA NEPBOTO PaBHbLI
cooTseTcTBeHHO 6 U 14, a BTOporo — 7 u 3. Bo ckonbKo pas nnowans OoKoBoii
MOBEPXHOCTH NEPBOTo LUHIMH/Pa OoJibllIe MIOLAAH OOKOBOI MOBEPXHOCTH
BTOpOro?

OTBer:

Haiigute 3nauenue BulpaKeHus
26—-26

7,8
Otgert:

[Nauka cnueouHoro macna crout 30 pyOneii. [leHcuonepam marasuH jenaer
ckugky 10%. Ckonbko pyOuieil cTOMT nauka maciia s neHcuoHepa?

Oreer:

HaiinguTe 3Ha4eHHe BbIpaKEHUA
(0,1)%-10%- 2%

OTBeT:

Pelnte ypasHeHue
x% + 8 = 6x.

Ecnu YPABHEHHUE NMEET Gonee oxHOTO KOPHS, B OTBETE YKAMHTE OonbLmii U3
HHX.

Orger:
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Kaxcnomy M3 HCThI péx HEPABEHCTB B JICBOM crondie COOTBETCTBYET OHO M3
pemeﬂm”{ B NpaBOM ctonbiie. YcTaHOBHTE COOTBETCTBHUE MEHKIY HEPABCHCTBAMHM
1 UX pelleHUAMH.

HEPABEHCTBA PELLIEHHSI
A) logsx >0
1)« Sl
B) 47 > 16 : 3 x
2 & -
¥ —1 ) 5 X
B) <0 :
x=5 3} _-‘:I; 5 x
Ne—9e-n° 4 .

Brnumurte B npUBeNEHHYIO B OTBETE TadNUILY MOI KaskA0# OyKBOH
COOTBETCTBYHOIIMH PELICHHID HOMED.

Omser:| A| B| B| T

Beruepknute B uncne 75157613 tpu undpel Tak, 4T00bI NOAy4YHBLICECH YHCIIO
nenunock Ha 12. B oTBeTe yKakuTe Kakoe-HHOYAL 0HO MOJTyUHBLICECS YUCIIO.

OTser:

IMepBblii 1 BTOpOIi HacoChl HAMOMHSAIOT Oacceiid 3a 1() MUHYT, BTOpOIT M TpeTHH —
3a 14 MMHYT, a mepBblii ¥ TpeTHii — 3a 15 MUHYT. 38 CKOJBKO MHHYT 3TH TPH
Hacoca 3anojHAT 6acceiin, paboras BMecTe?

OrTser:

Ha nieHTe no pasHele CTOPOHEBI OT Cepe/IHHEI OTMEUEHE! JIBE TOHKHE MONepevHble
MOJOCKH: CHHAS M KpacHad. Eciy paspesark NEHTY M0 KPAcHOM MOJ0CKE, TO O/Ha
yactb OyaeT Ha 15 oM anuHHee apyroi. Eciu paspesats JeHTY N0 cuHEH noJocke,
TO ojaHa 4acTk OyaeT Ha 75 cm anunHHee apyroif. Halimute paccrosnue (B
CAHTHMETPAX) MEKY KPacHOH M CHHEH MoJI0CKaMH.

Ortser:
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MATEMATWKA. Bazosslll yposeHs TpeHnpoBodHEIA BapnaHT Nei

Cucrema OUeHHBAHNS IK3AMEHALIHOHHOI ])aﬁOTbl no MaTeMaTHKE

(Ga3oBblii YpOBEHDL)

[MpaeuibHOE pelieHde Kaxaoro w3 saganuil 1-21 oueHusaercs 1 GamioMm.
3anaHue CYMTAETCS BLINOJHEHHBIM BEPHO, €CJAM OTBET 3amnucaH B TOH (opme,
KOTOpas yKa3aHa B MHCTPYKUMH [0 BbITIONHEHHIO 3a0aHHA, W TIOJHOCTBLIO
COBMANAET C TAIOHOM OTBETA.

Homep o
—— TpaBHabLHLII 0TBET
1 116
2 4312
3 753
4 4
5 0,03
6 630
7 4123
8 14
9 6
10 120
11 21
12 0,8
13 4
14 0
15 45
16 40
17 4
18 4231
19 75576 wunu 51576 wnu 75156
20 8.4
21 45
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