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TpeHupoBoYHbI BapuaHT Ne016

AJITEBPA
KOHTPOmbHbIX N3MepuTenbHbiXx Matepuanos O3 2024 roga _b+JD ,
no MATEMATUKE * QopMy:Ia KOpHEH KBaIpaTHOTO ypaBHeRHs: x=—————.rae D=b" —4ac.
a
s
WHcTpyKuuMs NO BbINOMHEHUI0 paboThbl o Ecim KBagpaTHBIH TPEXWIEH ax  + bx+¢ HMeeT 1Ba KOPHA X H X3, TO

Ok3ameHaumoHHas paboTa cocTouT U3 ABYX YacTen, BKoYaroLwmx B cebst 25
3agaHun. Yactb 1 cogepxuT 19 3agaHuii, 4acTb 2 COAEPXUT 6 3agaHuin ¢
pa3BEPHYTbHIM OTBETOM.

Ha BbINonHeHMe ak3aMmeHaLMOHHON paboTbl N0 MaTemaTtuke oTBoguTcs 3 yaca 55
MUHYT (235 MUHYT).

OTBeTbI k 3agaHusaM 7 1 13 3anuwmTe B 6naHk otBeToB Ne 1 B BUAe ogHoW undpbl,
KOTopasi COOTBETCTBYET HOMEPY NPaBUIIbHOTO OTBETA.

[ns ocTanbHbIX 3a4aHn YacTn 1 OTBETOM SIBNSIETCS YMCIO UK nocrnenoBaTenbHOCTb undp. OTeeT

ax1+bx+c:a(x—x1}{x—xg);

L 2 ..
eCIH KBaJPATHBIH TPEXYIIeH dax +bx+c HMeeT eTUHCTBeHHEIH KOPEHb X, TO

-

&

a.r2+bx+c:a{x—x0:l

- - 2
e ADcopcca BepINHHBI TApadoIlsl, 3a1aHHO ypaBHeHHeM V=ax  +bx+¢:

3anuwnTe B nore oTBeTa B TekcTe paboTel, a 3aTem nepeHecute B bnaHk otBeToB Ne 1. Ecnu b

nonyymnace obblkHOBEHHast Apobb, OTBET 3anuLinTe B BUAE AECATUYHOW. Xo=- 2a’

PelueHus 3agaHuin yactu 2 1 OTBETHI K HAM 3anuwmnTe Ha 6naHke otBeToB Ne 2. 3agaHns MOXHO _ _

BLINOMHATL B Mo6oM nopsaake. TeKCT 3a4aHnsa nepenicbiBaTh He Ha0, HEOBX0AMMO TOMbKO ykasaTb ¢ ©opMyna 1 -ro WieHa ApH(MeTHIeCKOH IPOrPeccHH (ﬂn } » IEPBBIH HIEH

€ro Homep. . 3 KOTOpO#i paBeH @) M pasHocTh paBHa d - @, =a;+d(n—1).

Bce 6naHku 3anonHsaTCs SPKUMU YEPHBIMW YepHunamu. [lonyckaeTcs UCnonb3oBaHWe refneBom unm

KanunnsapHow pyykn. CHavana BbINOMHANTe 3aAaHns Yactu 1. HauaTb coBeTyem € Tex 3agaHui, . . _ (ﬂl +dy )?’!
KOTOpbIe Bbl3biBaOT Y Bac MeHblUe 3aTpyAHEHW, 3aTeM nepexoauTe K ApyrnM 3aganusm. Ans * DOpMYyIa CYMMBI IePBbIX 71 IEHOB ApHQMETHHIeCKOH IPOrpeccHr: S, = 2 :
3KOHOMWU BpEMEHW MporyckaiTe 3aaHue, KOTopoe He yAaéTcs BhIMOMHUTL Cpady, v NepexoamnTe K . - _
crnepytowiemy. Ecnin y Bac octaHeTcs Bpemsi, Bbl CMOXeTe BEPHYTLCS K MPOMYLLEHHbIM 3a4aHNUsAM. e $opMyIa 1-TO WIeHAa TeOMeTPHYECKOH NIporpeccHH b, NepBbIil 11eH KOTOpoH
Mpw BbINOMHEHWN YacTu 1 BCe HEOBXOANMbIE BbIYMCIEHNS, MPe0bpasoBaHNsA BbINOHANTE B paBeH by, a 3HAMEHATeb PaBeH ¢ - bn=bi-q n—1

YepHoBMKe. 3anvcy B YEPHOBMUKE, @ TAKKe B TEKCTE KOHTPOMbHbLIX U3MEPUTESbHBIX MaTepuanos He

Y4MTLIBAIOTCS NPY OLEHMBAHUN PaGoTEl. ® DopMyIa CYMMBI IEPBEIX /1 WISHOB TeOMeTpHYSCKOH IPOrPeCcCHH:

Ecnu 3apaHvie cogepXuT pUCyHOK, TO Ha HEM HENOCPeACTBEHHO B TEKCTE paboThbl MOXHO BbIMOSHATH n

HeobxoauMble Bam nocTpoeHusi. PekoMeHayem BHUMATENbHO YATaTb YCIOBME U NPOBOAUTL NMPOBEPKY (tI - 1)51

nosly4yeHHoro oTeeTa. S,=—

Mpw BbINONHEHWUN paboTbl Bbl MOXeTe BOCMONbL30BaTLCS CNPaBOYHBIMW MaTepuanamu, BblaaHHbIMY q-1

BMecTe ¢ BapuaHTom KM, nuHenkon n HemporpaMMupyeMbiM KanbKynSTOPOM. ¢ DOPMYIBI COKPAIEHHOTO YMEOKSHI: (a +b) 2 —a 2 +2ab+b 2:

Bannbl, nonyyeHHble Bamu 3a BbINONHEHHbIE 3a4aHunsi, CyMmupytoTcst. MNocTapaiTech BbINOMHUTL Kak ’

MOXHO GornblLue 3agaHuii n HabpaTb HanborbLuee KonM4ecTBo Ganmnos. (a _ b} 1_ a 1 2ab+b 2 :

Mocne 3aBepLueHns paboTbl MpoBepbTE, YTOOLI OTBET Ha Kaxkaoe 3afaHne B bnaHkax otBeToB Ne 1 n , 5 '

Ne 2 6bIn 3anycaH noz NpasuUnbHLEIM HOMEPOM. a - -b " =(a- b}{a +b).

CnpaBoyHble MmaTepuarnsi

Tabanmoa KBAJIPATOE IBY3HAYTHEIX YHCE.T

a _~a
,/—:— =0,b>0.
Eananme: b \f'g P

CaoiicTBa apH(METHIECKOTO KBAZPATHOTO KOPHA: [ 7 _ w"? . ,JE mpr a>0, b>0:

-

E L 2 - - - 6 ? E - s CpoificTea crenenu npa a >0, b>0 a " :L: at™ am

1 100 | 121 | 144 | 160 | 196 | 225 | 256 | 289 | 324 | 361 " [a ) e

2 400 | 441 | 48% | 520 | 576 | 625 | 676 | 720 | 784 | 841 o aﬂ_ o

3 900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521 a -a =a i (ab)'=a" b
R 1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2200 | 2304 | 2401 n w m
SE 2500 | 2601 | 2704 | 2800 | 2016 | 3025 | 3136 | 3240 | 3364 | 3481 “_:a”‘”’; (EJ _a_
& |7 6 | 3600 | 3721 | 3844 | 3060 | 4006 | 4225 | 4356 | 4480 | 4624 | 4761 a” b p"

7 | 4000 | 5041 | 5184 | 5320 | 5476 | 5625 | 5776 | 5020 | 6084 | 6241

8 | 6400 | 6361 | 6724 | 6880 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921

0 | 8100 | 8281 | S464 | 640 | 8836 | 0025 | 0216 | 9409 | 9604 | 9301
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TEOMETPHA

CyMMa YIIIOB BBITYKIOTO 71 -yroJbHEKA pasHa 180°(n—2).

Cpennaa THHEA TPEYTOIBHEKA H TPACIIHH

MN — cp. mHH. B C BC||AD
MN || AC X?
AM J\T ﬂd’flf:i \ !
\ 2
/S X
A C

AC=b,6BC=a:

a b c

: =— =— =2R,
sinAd smnmB  snC '

rac R — pagHyc OIHCAHHOH OKPYRHOCTH.

Hna tpeyromerEKa ABC co cropoHamm AB=c,

AC=b, BC=a:

el=a’+b* - 2abcosC.

/ r\\‘ Jmiaa okpyxEocTH C =218
\ /f ILnomams kpyra S = o’

Hna tpeyrompEMKa ABC c¢o cTopoHaMH A4B=c,

IMowaou gucyp
ITapaz1enorpamMM TpeyrolIsHEE
_1
S= (Jhﬂ b 5= Eﬂ';’lﬂ
S AY I S=Labsiny
a 2
Pomo

b
\ d,. d, — muaronamm
h II".III SZa+b‘h AL : 1_
AN -

a
. 2 2 ]
IIpaMoyToneHBIA TPeVIOIBHHEK Teopema ITndaropa: @~ +b ™~ =c¢
; a
smo=—
c OcHOBHOE TPHTOHOMETPHUECKOE
c a b 2 2
cost=— TOXKISCTBO. Si @ +cos a=1
c
o
L a
b toa= 5

HexoTopsle 3HAYeHNA TPHIOHOMETPHISCKHX DYHKIHI

o | rpagycel | 0 30° 45° 60° 90" 180° | 270° | 360°
sina 0 L) £ ﬁ 1 0 —~1 0
2 2 2
cosa 1 £ ﬁ 3 0 -1 0 1
2 2 2
tga 0 % 1 3 — 0 — 0
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YacTtb 1

Omeemamu K 3a0aHusim 1-19 senssromces Yucso unu rnocredoeamesibHOCMb
yughp, komopwie cnedyem 3anucamb 8 BJTAHK OTBETOB Ne 1 cnpaea om
Homepa coomeemcmeyrouje20 3adaHusi, Ha4uHasl ¢ nepeoli kiemoyku. Ecnu
omeemowm siesisiemcsi nocsedoeamesisHocmb yughp, mo 3anuwume eé 6e3
npobesioe u Apyaux donosiHUMeIbHbIX cuMmeosioe. Kaxobili cumeon
nuwume 8 omaAesibHOL KJlemo4ykKe 8 coomeemcmeuu ¢ npueedéHHbIMU 8
6n1aHKke obpa3uamu.

I'Ipoqumaflme 8HUMameJsibHO meKcm u eblnosiHume 3adaHusi 1-5.

1. Anga o6bekToB, yka3aHHbIX B Tabnuue, onpegennre, KakuMmm umdpamMmm OHU
0603Ha4veHbl Ha nNnaHe. 3anonHuTe Tabnuuy, B 6riaHK OTBETOB NepeHecuTe
nocrefoBaTenbHOCTb YETbIPEX undp 6e3 npobenos, 3anaTbiX 1 ApYrnx
CUMBOJOB.

TU]HTKH]

*ﬂﬁ]IOHH

BogloTa

ii orppp

LY

=
=

Ha nnaHe n3obpaxéH gayHbin ydactok no agpecy: n. CocHoBka, yn. 3enéHas, A.
19 (cTopoHa Kaxxaou KNeTku Ha nraHe paBHa 2 M). Y4acTok umeeT
NpPSIMOYronbHYylo hopmy. Bblesg u Bbesa oCyLecTBASI0TCH Yepe3 eANHCTBEHHbIE
BOpOTa.

Mpn BXOAE Ha y4acToK cneea OT BOPOT HaxoauTca rapax. Cnpaea oT BOPOT
HaxoAMTCsa capai nnowanbio 24 KB. M, a YyTb nogarsblue — XUNoW SOM.
HanpoTuB xunoro goma pacnonoxeHbl sb6noHeBble Nnocagku. Takke Ha yyacTke
ecTb BaHs1, K KOTOpOW BeA4ET AOPOXKKA, BbINIOXKEHHAS NIIUTKON, U Oropoa

C Tennuuen BHyTpu (oropo OTMeYeH Ha nnaHe umdpon 6).

Bce JOpOXKM BHYTPY ydacTka UMEIOT LWMPUHY 1 M 1 BEIMOLLLEHbI TPOTYapHOMN
nnuTKoM pasmepoM 1 Mx1 M. Mexay rapaxxom 1 capaem HaxoauTCs nnoLlagka,
BbIMOLLLEHHAas TaKoW e MIIUTKON.

K yyacTky nogseneHo anektpuyecTBo. MimeeTca marnctparnbHoe rasocHabxkeHue.

O6beKTbl PKUAOW AOM baHs rapax Tenavua

Lndpei

Ortser:

2. MNnuTkn ansa cagoBbiX 4OPOXeEK NpodatoTes B ynakoBkax no 10 wTyk. CKonbKo
YMakoBOK NIIMTOK NOHA400UNOCh, YTOObI BLINTOXWUTb BCE AOPOXKKM U NMOLLAAKY
MEeXOy capaeM U rapaxom?

Ortser:

3. Hanaunte nepumetp cdoyHaameHTa xunoro goma. OTBET JanTe B METpax.

OrtBerT:

4. CKONnbKO NPOLIEHTOB OT MoLWaAmn BCEro y4acTtka 3aHUMarT CTPOeHUsT (KUIow
OOM, rapax, capau, 6aHsa)? OTBeT okpyrnuTe A0 Lenoro.

Ortser:

5. Xo3saunH ydacTka nnaHunpyeT yCTaHOBUTb B XXUJTOM JOMe CUCTEMY OTOMIEHUA.

OH paccmaTpuBaeT ABa BapuaHTa: 311eKTPUYECKOE Ui ra3oBoe OTOoMJeHNE. LleHbI
Ha o6opyp,OBaH|/|e N CTOMMOCTb €ro yCTaHOBKWU, aHHblEe O pacxoae rasa,
QIIEKTPO3HEPIrmm n nx CTOMMOCTU AaHbl B Tabnuue.

CpeaH. pacxoz

Mpouee
HarpeBatenb rasa/cpegH. |CToMmocTb
R obopyzsoBaHue
(koTén) notpeb. rasa/aneKkTpoaHeprnm
N MOHTaX
MOLLHOCTb
[a30Boe
oTomeHMe 20 000 py6. |15 370 py6. 1,6 ky6. M/u 4,9 py6./Ky6. M
dneKTp.
1 . 14 . 4,9 kB 4,2 J( kBT
SR, 5000 py6 000 py6 .9 kBT .2 py6./( kBT-u)
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O6paymaB oba BapuaHTa, X035MH peLunn yCTaHOBUTb ra3oBoe oTonneHune. Yepes 11. YcTaHoB/TE COOTBETCTBUE MeXAY rpadmkamMu OyHKLMA 1 hopmMynamu,
CKOJbKO YacoB HernpepbIBHON paboTbl OTOMMEHUSI SKOHOMUS OT UCMOSb30BaHNUS KOTOpble UX 3adatoT.

rasza BMeCTO 9MeKTpM4ecTBa KOMMNEHCMPYET pasHuLly B CTOMMOCTU NMOKYMNKK 1

YCTaHOBKM ra3oBoro v anekTpuy4eckoro obopynosaHms? rPAGUKUA

e
~

-
—

- A »v
OTtBeT: .
1) : 2) l 3) 1
1

6. Hangute 3Ha4yeHune Bblpaxenus 4,4-1,7.

0]l 1] |x 0 / X
OTtBeT: .

/

7. Ha koopguHaTHo npsamon Toukun A, B, C n D coOTBETCTBYIOT Yncrnam
0,098; - 0,02; 0,09; 0,11. OYHKUNN

A B C D Ay=-2x+4

» —n - fo=- B)y=2x—-4

B)y=2x+4

Kakoit Touke cooTBeTCTBYET Yncno 0,097 OtBeT: B Tabnuue nop kaxaoun GyKBOM yKaXnte COOTBETCTBYHOLLMIA HOMEP.
1A
2)B A B B
3)C
4)D
OrTBerT: OrTBerT:
8. Haiigute 3Hauenme Boipaxerns V13 * 18 *x /26 did2sina

12. MNMnowagb YeTbIPEXYroNbHMKA MOXHO BbIYMCIMTL No dopmyrne S =

rae d1 u d2 — anvHbl AnaroHanemn YeTblpEXYronbHMKa, O — Yron Mexay
Orser: . avaroHansimu. Monb3ysick 3Toi (POPMYNOiA, HalauTe ANVHY AvaroHanu d2 , ecnu
d1=6, sina = 1/11,a S = 3.

2

9. Hanante kopeHb ypaBHeHUst 3x+3=5X.
OtBer:

OTBeT:

13. YkaxuTe pelleHne HepaBeHcTBa x2—-49<0
10. B nbbKHbIX FOHKaxX y4yacTByOT 13 cnopTcmMeHoB 13 Poccun, 2 cnoptcmeHa uns

Hopserun 1 5 cnoptcmeHos 13 LLseunn. MNMopsaaok, B KOTOPOM CMOPTCMEHbI 1) HeT peLLeHuit
CTapTyHT, onpeaensertca xpebvem. Hanaute BeposSiTHOCTb TOr0, YTO NEPBbLIM 2) (= +)
OyneT cTapToBaTh cnopTcmeH 3 Poccun. 3)(-7;7)

4) (=05 =T)U(7 ; +)
OtBer:

OtBer:
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14. B xoge pacnajga pagnoakTUBHOIO M30TOMa ero Macca ymeHbLlaeTcs BABOe
Kaxgble 7 MUHYT. B HayanbHbIN MOMEHT Macca nsotona coctasnsana 640 mr.
Hanante maccy nsotona yepes 42 muHyTbl. OTBET Aante B MunnMrpaMmmax.

OtBeT:

15. B octpoyroneHom TpeyronbHuke ABC nposefeHa Beicota BH, ZBAC=37°.
Hangwnte yron ABH. OTBeT gante B rpagycax.

B

A HC

OtBeT:

16. CTopoHa kBagpaTta paBHa 6. Hangute pagunyc oKpy>KHOCTUK, BMIMCAHHOMN B 3TOT
KBagpar.

2
N

OT1BeT:

17. Hangute OunaroHanu AC n BD napannenorpamma ABCD nepecekatoTcs B
Touke O, AC=12, BD=20, AB=7. Hangute DO.

N

A D

Ortser:

18. Ha knetyaTon 6ymare c pasmepoM KrneTkn 1x1 n3obpaxxéH TpeyronbHuK.
HangnTe ero nnowagb.

Ortser:

19. Kakne 13 cnegyowmnx yTBepaeHuin BepHbl?

1) OnaroHanb napannenorpammMa SenuT ero Ha ABa paBHbIX TPEYronbH1Ka.
2) Bce yrnbl pomba paBHbl.
3) Mnowaap KBagpaTa paBHa NPOVN3BEAEHMWIO ABYX €0 CMEXHbIX CTOPOH.

B oTBeT 3anuwunTte HoMmepa BbibpaHHbIX yTBepxaeHun 6e3 npobenos, 3anaTbiX 1
APYrvx AOMNOMHUTENbHbIX CUMBOJIOB.

OrtBer:

He 3a6ydbme nepeHecmu ece omeemsl 8 651aHK omeemos
Ne 1 8 coomeemcmeuu ¢ uHcmpykyueli o 8bINnosIHeHU
pabomsi. [I[poeepbme, 4mobbI KaxObili omeem 6bin
3arnucaH e cimpoke ¢ HOMepPoOM coolmeemcmeayru;e2o
3adaHusi.
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Yacmb 2

lNpu ebinonHeHuu 3adaHutli 20-25 ucnonb3yiime BJIAHK OTBETOB Ne 2.
CHavana ykaxume HoMep 3adaHusi, a 3amem 3anuuwiume e20 peweHue u
omeem. Muwume 4émko u pazbopyueo.

20. Pewunte ypaBHeHue (x-4)? — 4(x-4)2-21=0

21. Tennoxopn NpoxoauT No TeYEHUIo pekn 4O NyHKTa HasHadvyeHus 140 km 1 nocne
CTOSIHKM BO3BpaLLaeTcs B MYHKT OTNpaBneHns. Hangute ckopocTb TeYEHUS, eCriv
CKOPOCTb TENnoxoaa B HEMOABWMXHOW BoAe paBHa 15 km/Y, ctosiHka anutes 11
4yacoB, a B MYHKT OTNpaBfeHnst TeNIoxXo 4 Bo3BpallaeTcs yepes 32 yaca nocne
OTNNbITUS U3 HETO.

22. MNocTponTte rpachmnk QyHKLMN,
y=X|x|=|x|-3x.

OnpeaenuTe, NpU Kaknx 3HaYEHUsIX M NpsiMas y=m MMeeT C rpadkoM POBHO [Be
obLure ToYKN.

23. Mpsamasq, napannensHas ctopoHe AC TpeyronbHuka ABC, nepecekaet
ctopoHbl AB 1 BC B Toukax M n N cootBeTctBeHHO. Hangute BN, ecnn MN=12,
AC=42, NC=25.

24. Touka E — cepeanHa 6okoBor cTopoHbl AB Tpaneumn ABCD. [JokaxuTe, 4To
nnowaae TpeyronbHvka ECD paBHa NonoBuHe nnowaamn Tpanewmm.

25. B TpeyronbHuke ABC 6buccektpuca yrna A 4enuT BbICOTY, NPOBEAEHHYIO U3
BepwuHbl B, B oTHOWweHnn 17:15, cuntasg ot Toukn B. Hangute pagunyc
OKPY>KHOCTU, ONMCaHHOW okoro TpeyronbHuka ABC, ecrniu BC=16.

lpoeepbme, Ymobbi KaxObili omeem 6bin 3anucaH psiodom
Cc HoMepoM coomeemcmeyrou,e20 3adaHusl.
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