TpenupoBounasi pabora Ne3 no MATEMATHUKE
11 kaace
29 sauBaps 2020 roga
Baprnantr MA1910309
(mpoduABHBIN YPOBEHB)

Bremmonaena: ®UO KJ1acc

I/IHCprKIII/Iﬂ 110 BBINNOJITHCHHIO paﬁoTbl

Ha BeImosiHeHWe paboOThl MO MareMaTHKe OTBOAUTCS 3 yaca 55 MHUHYT
(235 mMunyT). PaboTa cocTouT u3 AByX 4acTei, BKIFOYAIOMINX B ce0s 19 3amanwmid.

Yacte 1 comepxutT 8 3amaHuii 6a30BOr0 ypOBHS CIIOKHOCTH C KPaTKHM
oTBeToM. Yacth 2 coaepkuT 4 3agaHusd MOBBIIICHHOTO YPOBHS CJIO0XHOCTH
C KpaTKUM OTBETOM U 7 3aJlaHUM MOBBILIEHHOTO U BBICOKOTO YPOBHEMN CII0KHOCTHU
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3aganuaM 1—12 3amuceIBarOTCI B BHJAE IIEJIONO0 4YWCIA WIHA
KOHEUHOU JIECATUYHOMN JPOOHU.

[Tpu BemMonnenuu 3aganuii 13—19 Tpebyercs b IIOJIHOE PELICHUE HA
OTJICIbHOM JIMCTE OyMaru. ®

[Ipu BBIONHEHUH 3aJaHUI MOXKHO 3@BATHCSI YEPHOBUKOM. 3amucu
B YEPHOBUKE HE YUMTBHIBAIOTCS IIPU OLICHUBA OTBI.

bannbl, monyuennsie Bamu 3a Bb CHHbIC 3a/IaHUSI, CYMMUP YIOTCSI.

IlocTapaiiTech BBIITOJIHUTH HO OojplIe 3aJaHud U HaOpaTh

HauOOoJIbIIIEE KOJIUUYECTBO OAJIOB.

@meM ycnexa!

CnpaBouyHble MaTepHAJIbI

sin“a + cos 0 =1
sin2o = 2sinoa*cosa
cos2a = cos“a - sin “a
Sin(a+B) =sina*cosfP + cosa*sinf3
COS(a+B) = cosaXxcosP - sina*sinf3
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Yacte 1

Omeemom K Kaxcoomy uz 3a0anuit 1-12 asnaemca yenoe wucio uiu KOHeuHaA
decamuyHnas Opoods. 3anuwiume 0meemul K 3a0AHUAM 6 NoJie 0meema ¢ mekcme
pabomot.

[lpu omnare ycnyr uepe3 IUIATEXHBIA TEpMHUHAI B3UMAaeTcs Komuccus 6 %.
Tepmunan npuHuMaet cymmsl, KpatHbie 10 py6msam. MecsiuHas 1aTa 3a HHTEpHET
cocrapnsier 550 pyOneir. Kakyio MUHUMaIbHYI0 CYMMY HYXKHO TOJOXHTh
B IPUEMHOE YCTPOMCTBO TEPMHUHAJIA, YTOOBI HA CYETY (PMPMBI, IPEIOCTABISIONIEH
WHTEPHET-YCIIYTH, OKa3aiach CyMMa, He MeHbInas 550 pyoueit?

OTtBeT:

Ha pucyHke moka3aHo M3MEHEHHE TEMIIEPATypbl BO3IyXa Ha MPOTSIKEHUU TPEX

cyToK. [Io ropusoHTanu ykasplBaeTcs Jara U BpeMs TUKaIu — 3HA4YCHUE

TeMIieparypsl B rpaaycax llembcus. OHpezLeJIH*Ic UCYHKY HauOOJIbIIYIO
a

TeMIeparypy Boszayxa 27 anpens. OTBeT 1aiT® B Ip ax Llenbcus.
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26 anpeas 27 anpens 28 anpens

OrtBer:
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Ha kneryatoit 6ymare ¢ pasmepom kietku 1~ 1 n300pakéH 4YeThIPEXYTOIbHUK.
Haiinure ero riomniaab.

OTtBeT:

Hayunast kondepenuus npoBoautcs B 5 anell. Beero 3ammanupoBaHo 75 mokiia-

JI0B — TIEpBBIC TPHW IHS MO 15 JOKIIAaf0B, OCTaIbHE CIIpeJICNICHbI TTOPOBHY
MEXKIy YeTBEPTHIM M MATHIM JHAMHA. Ha koHpe TUIAHUPYETCS  TOKJIA]
npodeccopa M. Tlopsimox moKIamoOB ompenesrt xepeObeBron. Kakosa
BEPOSATHOCTh TOTO, YTO JIOKJAN mpodeccop OK@KeTcsl 3aIIaHMPOBAHHBIM Ha

MOCJICTHUM JIeHb KOH(pEpEeHITHN ?

e
o

11x
Pemure ypaBHeHUE 5 = CIIH ypaBHEHUE MMeeT Ooiee OJHOTO KOpHS,
2X° -

B OTBETE 3aIUIITNTE 00T [i U3\KOpHEH.

OTtBeT:

Ilepumerp npsamoyrosibHUKa paBeH 10, a uiomanes pasHa 4,5. Haiaure nuaronans
JTOr0 NPSIMOYTOJIbHUKA.
D C

OrtBer:
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MarepuanbHas TOYKa JBUKETCS MPAMOJIMHEUHO o 3aKOHY
1 N
X(t) =Zt3-5t2 -4t -7, THE X — pacCTOSAHUE OT TOYKH OTCUETA B METpax, t —

BpEMs B CEKYHJaX, M3MEPEHHOE C HaJajia JABM)KEHUS. B kKakoil MOMEHT BpeMeHU
(B cekyHax) e€ ckopocTh Oblia paBHa 71 m/c?

Ortser:

N3 eauHuuHOro KyOa BbIpe3aHa MpaBWIbHAs YETHIPEXYTOJibHAS TMpU3Ma CO
cropoHoii ocHoBanus 0,8 n 60koBbIM pedpom 1. Haitaure miomaas NOBEpXHOCTH
OCTaBIIICH CS YacTH Ky0a.
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Yacte 2

(3@—@)2
8-\15

Haiinure 3HaueHue BoIpakeHUA

OrtBer:

Jlnst mosydeHust Ha SKpaHe YBEIUYEHHOTO N300payKeHUs JIAaMITOYKH B JIA0OpATOPUU
UCTOJb3yeTCs CcoOHMparomas JuH3a C TJIaBHBIM (OKYCHBIM PAacCTOSIHUEM
f =36 cm. Paccrosinue d; OT JIMH3BI 10 JTAMIIOYKH MOKET U3MEHATHCA B IIPEeIax

or 100 no 120 cm, a paccrosinue d, OT NMH3BI A0 SKpaHa — B npezaenax ot 40 o
52 cM. N3o0pakenue Ha dkpaHe OyaeT 4€TKUM, €CIM BBITIOJIHEHO COOTHOIICHUE

1. 1_1

—+— =" VKaxkuTe, Ha KaKOM HAMMEHbIIEM PACCTOSHUU OT JIMH3bl MOKHO
d dp
MIOMECTHUThH JIAMIIOUKY, YTOOBI €€ M300pakeHue Ha ObL10 yéTkuM. OTBET
BBIPA3UTE B CAHTUMETPAX. °

o

OtBer: :
I'py30BUK MEPEBO3UT MAPTHUIO 1€ coM 224 TOHHBI, €KE€IHEBHO YBEINYNBAS
HOpPMY NE€PEBO3KU HA OJJHO U TO CJ10 TOHH. M3BECTHO, YTO 3a MEPBBIN JAEHb
ObLJIO TepeBe3eHO 3 TOHHBI .- Ompenenure, CKOJIBKO TOHH IIEOHS OBLIO
MepPEBE3EHO 3a JICBITHIN /e CHPrBcsi paboTa Oblia BhITIOJIHEHA 3a 14 nHel.

OrtBer:

=X

Haiinute HauMeHblIee 3HaUE€HUE (PYHKLHUU Y = (x2 +10x - 10)e 10-X ga orpeske

[-13;-8].

OrtBer:
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Jlna 3anucu pewrenuit u omeemoe Ha 3adanusn 13—19 ucnonv3yiime omoenvHblii
aucm. 3anuwiume cHaA4a1a Homep 6vlnoaHAemo20 3adanusa (13, 14 u m. o0.),
a 3amem noHOe 000CHO8aHHOe peuieHue u omeem. Omeemul 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

17

sin2x 32«/Esin X
a) Pemure ypaBHeHnue =0.

v 11sin x

0) HaiiauTe Bce KOpHH 3TOTO ypaBHEHUS, IPUHAJJICKAIUE OTPE3KY

e/m. - U
~—— 5.
g 2 g

Jlana npsmas TpeyronsHas npusma ABCA,B,C,. Ussectno, yro AB = BC. Touka
K — cepequna pebpa AB;, a Touka M nexur Ha pebpe AC U JIeIuT €ro

B oTHOolIeHuu AM : MC =1:3.

a) okaxwure, uto npsimas KM mnepneHaukymnsipHa W AC .
0) Haiimure paccrosnue mexay npsmbiMu KM 1 1» ecmm AB=6, AC=8 u

AA =3 xO
"

Pemure HepaBeHCTBO 3|X|— 8 - £ 0 .

|| +3 3|X| -1
OKpyKHOCTb TIPOXOJUAREC pumHbl B u C TtpeyronpsHuka ABC n nepecekaer
AB n AC B Toukax C1 OOTBETCTBEHHO.

a) lokaxwure, uto TpeyronbHuK ABC nogodeH TpeyronbHuky 481C1

0) Beruucnure paamyc maHHOW okpyxHocth, ecnmm DA =120°, BC = 10J7 u
TUIOMIaIb TpeyroibHuka AB1C1 B TpH paza MEHbIIE TUIONIAIN YEThIPEX YTOJIbHUKA
BCB1C1.

[lo Bknany «A» OaHK B KOHIIE KaXKJIOTO roja IUlaHupyeT yBenuuuBarh Ha 10 %
CYMMY, UMEIOIIYIOCS Ha BKJIaJE€ B Ha4JaJle roja, a 1no Bkiany «b» — yBennuuBaTh
3Ty cymMMy Ha 7 % B IEpBbII IO U Ha OJMHAKOBOE LIE€JI0€ YUCIO N IMPOLEHTOB U
3a BTOpPOM, U 3a TpeTuii roasl. Haiinnte HanMeHbee 3HaueHue N, Ipu KOTOPOM 3a
TPH rofia XpaHeHus BKiax «b» okaxeTcsl BBINOJHEE BKJIaa «A» IPH OJJMHAKOBBIX
CyMMax I1€pBOHAYAJIbHBIX B3HOCOB.
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Haiinute Bce 3HaUueHus a, Py KOTOPBIX YPABHEHUE
2 2
(x2 +~/X+ 2a) = (1— X +~/X+ 2&)

MMEET €JMHCTBEHHOE PEIICHUE Ha OTPE3KE [—l; 1] :

Koneunas Bo3pacraromias IOCJI€I0BAT€ILHOCTE 8y, &y, ...,8, COCTOUT H3 n=3

Pa3IMYHBIX HATYpPAIBHBIX YHUCEN, NMPHYEM MpPH BCEX HATYpalbHBIX K<n-—2
BBIIIOJIHEHO PABEHCTBO 38, ., = 44 ,; — .

a) [lpuBeauTe mpuMep TakoW MOCIEIOBATENBHOCTH TP N=5.

0) MoseT 1 B Takoil MOCIENOBATENILHOCTH MIPH HEKOTOPOM N = 3 BBITOIHATHCS
paBeHCTBO 28, =3a, — ;7

B) Kakoe HauMeHbllIee 3HaUEHHE MOXKET IPUHUMATh @, eciau a, = 3187



TpenupoBounasi pabora Ne3 no MATEMATHUKE
11 kaace
29 sauBaps 2020 rona
Baprnantr MA1910310
(mpoduAbHBIN YPOBEHB)

Bremmonaena: ®UO KJ1acc

I/IHCprKIII/Iﬂ 110 BBINNOJITHCHHIO paﬁoTbl

Ha BeImosiHeHWe paboOThl MO MareMaTHKe OTBOAUTCS 3 yaca 55 MHUHYT
(235 munyT). PaboTa cocTouT n3 ABYX 4acTei, BKIFOYAIONINX B ceOs 19 3amanwid.

Yacte 1 comepxutT 8 3amaHuii 0a30BOr0 ypOBHS CIIOKHOCTH C KPaTKHM
oTBeToM. Yacte 2 coaepkuT 4 3agaHusd MOBBIIICHHOTO YPOBHS CJIO0XHOCTH
C KpaTKUM OTBETOM U 7 3aJIaHUM TMOBBILIEHHOTO U BBICOKOTO YPOBHEHN CI0KHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3aganusaM 1—12 3amuceIBarOTCd B BUJAE 1IEJIONO YHWCIA WIHU
KOHEUHOU JIECATUYHOMN JIpOOH.

[Tpu BeImonuenuu 3aganuii 13—19 Tpebyercs b IIOJTHOE PELICHUE HA
OTJICIbHOM JIMCTE OyMaru. ®

[lpy BBIIONHEHUH 3aJaHUI MOKHO 3@BATHCSI YEPHOBUKOM. 3amucu
B YEPHOBUKE HE YUMTHIBAIOTCS ITPH OLIEHNUBA OTBI.

bannbl, nonyuennsie Bamu 3a Bb CHHbIC 3a/1aHUSI, CYMMUP YIOTCSI.

IlocTapaiiTech BBIITOJIHUTH HO OoJblie 3amaHui U HaOpaTh

HauOOoJIbIIEE KOJIUIECTBO OAJIOB.

@mem ycnexa!

CnpaBouyHble MaTepHAJIbI

sin“a + cos 0 =1
sin2o = 2sinoa*cosa
cos2a = cos“a - sin “a
Sin(a+B) =sina*cosfP + cosa*sinf3
COS(a+B) = cosaXxcosP - sina*sinf3
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Yacte 1

Omeemom K Kaxcoomy uz 3a0anuit 1-12 asnaemca yenoe wucio uiu KOHeuHaA
decamuyHnas Opoods. 3anuwiume 0meemul K 3a0AHUAM 6 NoJie 0meema ¢ mekcme
pabomot.

[lpu omnare ycnayr uepe3 IUIATEXHBIA TepMUHAI B3uMaercs kKomuccus 1 %.
Tepmunan npuHuMaet cymmel, KpatHbie 10 py6isam. MecsiuHast 1aTa 3a HHTEpHET
cocrapnsier 350 pyoOneir. Kakyio MUHUMAaIbHYI0 CYMMY HYXKHO TOJOXHTh
B IPUEMHOE YCTPOMCTBO TEPMHUHAJIA, YTOOBI HA CYETY (PMPMBI, IPEIOCTABISIONIEH
WHTEPHET-YCIIYTH, OKa3anach CyMMa, He MeHbInas 350 pyoueit?

OTtBeT:

cyTok. Ilo ropu3oHTanu yka3blBaeTcs Jara U BpeEM TUKAJIA — 3HAYEHUE

Ha pucyHke mokazaHO M3MEHEHUE TeMIIepaTypbl BO3JyXa Ha MPOTSHKEHHH TPEX

b
TeMreparypsl B rpaaycax lLlenbcus. Onpezerm$HC UCYHKY HauOOJbIIYIO
a

TemIeparypy Bosayxa 23 susaps. OTBeT 1ant® B Ip ax Llenbcus.
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22 auBaps 23 suBaps 24 suBaps

OTtBeT:
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Ha kneryatoit 6ymare ¢ pasmepom kietku 1~ 1 n300pakéH 4YeThIPEXYTOIbHUK.
Haiinure ero riomniaab.

N\

OTtBeT:

Hayunas koHdepenuus nposoautcs B 4 1nHs. Beero HHUpoBaHO 50 mokna-
J0B — TepBble 1Ba JHA No 11 moknanoB, ocTanpfbl cripeiesieHbl TOPOBHY
MEX1y TpeTbuM H 4eTBEPThIM JHsMu. Ha goHpe WU TUTAHUPYETCS JTOKJIa
npodeccopa M. Tlopsgok [0KIaAOB O seTca kepeObEBKkoil. Kakoa
BEPOSATHOCTh TOTO, YTO JIOKJIaJ mpodecco & aKETCs 3alJTaHUPOBAHHBIM Ha
NOCJEeIHUM 1eHb KOHpepeHIH?

Qv

7X
Pemnre ypaBHeHue . Ecnmu ypaBHeHue mumeer Oosiee OAHOTO KOpPHS,
B OTBETE 3alUIINUTE b 13 KOpHEM.
Otser:

Ilepumerp mnpsiMoyroinbHMKa paBeH 74, a miomanab paBHa 36,5. Haiigute

JAUuaroHajib 3Toro npsaMoyroJibHHKa.
D C

OTtBeT:
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. 1
MarepuanbHas TOUYKa JBUKETCS MPAMOJIMHEWHO MO 3aKOHY x(t) = Et3 -2t+1, roe

X — paccTosHME OT TOYKM OTcuéTa B MeTpax, t — BpeMs B CEKYHIaX,
U3MEPEHHOE C Hayalla JIBUWKCHHSA. B Kakoil MOMEHT BpeMeHUW (B CeKyHIax) eé
CKOpOCTb ObLia paBHa 48 m/c?

Ortser:

N3 eauHuuHOro KyOa BbIpe3aHa MpaBWIbHAs YETHIPEXYTOJibHAS TMpU3Ma CO
cropoHoi ocHoBanus 0,5 n 60koBbIM pedpom 1. Haitaure miomags NOBEpXHOCTH
OCTaBIIICH CS YacTH Ky0a.
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Yacte 2

(3 + i)
TN

Haiingure 3HaueHue BoIpakeHUA

OrtBer:

Jlnst mosydeHust Ha SKpaHe YBEIUYEHHOTO N300payKeHUs JIAaMITOYKH B JIA0OpATOPUU
UCTOJb3yeTCs CcoOHMparomas JuH3a C TJIaBHBIM (OKYCHBIM PAacCTOSIHUEM
f =65 cm. Paccrosinue d; OT JIMH3BI 10 JTAMIIOYKH MOKET U3MEHATHCA B IIPEJeIIax

ot 230 no 250 cm, a paccrossnue d, OT NMH3BI 10 5KpaHa — B npezaenax or 70 no
90 cm. U3oOpakenre Ha 3KpaHe OyneT YETKUM, €CIU BBIMOJTHEHO COOTHOIICHHE

1 1
—+— =" VKaxkuTe, Ha KaKOM HAMMEHbIIEM PACCTOSHUU OT JIMH3bl MOKHO
d dp
MIOMECTHUThH JIAMIIOUKY, YTOOBI €€ M300pakeHue Ha ObL10 yéTkuM. OTBET
BBIPA3UTE B CAHTHUMETPAX. °

o
Otser: :
['py30BUK MEPEBO3ZUT MAPTUIO III ccoil 90 TOHH, €XKEIHEBHO YBEJIMYUBAs
HOPMY IIEPEBO3KM HA OJHO U TO cJ10 TOHH. M3BECTHO, 4TO 3a MEPBBIN JIEHb
ObLJIO TepeBe3eHO 2 TOHHBI .- Ompenenure, CKOJIBKO TOHH IIEOHS OBLIO
MepPEBE3EHO 3a JIECATHIN JIe CPFBcsl paboTa Oblia BhITIOJIHEHA 3a 12 jqHel.

OrtBer:

=X

Haiinure HanMeHblee 3HaueHHE (QYHKLIUU Y = (x2 -39x + 39)e2 Ha OTpPE3KE

[0;6].

Ortser:
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Jlna 3anucu pewrenuit u omeemoe Ha 3adanusn 13—19 ucnonv3yiime omoenvbHblii
aucm. 3anuwiume cHaA4a1a Homep 6vlnoaHAemo20 3adanusa (13, 14 u m. o0.),
a 3amem noHOe 000CHO8aHHOe peuieHue u omeem. Omeemul 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

17

sin 2x 22«/§sin X
a) Pemure ypaBHeHnue =0.

J7sinx
é 13_n._5nu

0) HaitnuTe Bce ero KopHH, MPUHAISKAIITUE OTPE3KY SR q

Jana npsamas tpeyronpHas npusma ABCA,B,C,. U3sectno, uto AB = BC. Touka
K — cepequna pebpa AB;, a Touka M nexur Ha pebpe AC U JIeIuT €ro

B oTHOolIeHuu AM : MC =1:3.

a) okaxwure, yto npsimas KM nepneHaukynsipHa W AC .
0) Haiinure paccrostue Mexay npsiMbivia KM u ,ecmu AB=10, AC=8 u

AA =3. \ o

Pemnre HepaBeHCTBO 2| I

6 - .
6&2%12 2|X| 4

OKpyKHOCTb TIPOXOJUAREC pumHbl B u C TtpeyronpsHuka ABC n nepecekaer
AB un AC B Toukax C{ OOTBETCTBEHHO.
a) loxaxwure, uro TpeyroibHuk ABC nogobden tTpeyroibHuky AB1C1

0) Beruucnure paamyc maHHOW OkpyxkHOocTH, ecim DA =150°, BC =5J5 u
wiomaaes  TpeyroibHuka ABiCi B dYeThlpe pa3a MEHbUIE IUIOLIAJU
yeTblpéxyronbHuka BCB1C1.

[lo Bknany «A» OaHK B KOHIIE Ka)KJIOTO roja IUlaHupyeT yBenuuuBarh Ha 20 %
CYMMY, UMEIOIIYIOCS Ha BKJIaJE€ B Ha4JaJle roja, a 1no Bkiany «b» — yBennuuBaTh
3Ty cyMMy Ha 11 % B mepBbIii ro ¥ Ha OJIMHAKOBOE LEJIO€ YUCIIO N MPOLICHTOB U
3a BTOpOM, U 3a TpeTuil roasl. Haliaure HanMeHbiee 3HaueHue N, Ipu KOTOPOM 3a
TPH roia XpaHeHus Bkiax «b» okaxeTcs BBINOJHEE BKJIaa «A» IPH OJJMHAKOBBIX
CyMMax I1€pBOHAYAIbHBIX B3HOCOB.
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Haiinute Bce 3HaueHus a, MPU KOTOPBIX YPAaBHEHUE
2 2
(x2 + /X - 2a) = (1- 2X + /X - Za)

HMMEET €IMHCTBEHHOE PEIIEHNE Ha OTPE3KE [—l; 1] :

Koneunas Bo3pacraromas MOCIEA0BATENbHOCTh 8, &,, ..., &, COCTOUT u3 N33

Pa3IMYHBIX HATYPAIBHBIX YHCEN, NPHYEM TPH BCeX HarypaibHbix KE£N -2
BBIIIOJIHEHO PaBEeHCTBO 44, ., =73, ., - 33, .

a) [IpuBeauTe mpuMep TaKOW MOCIEIOBATEIBHOCTH ITpH N =5,
0) MokeT IM B TakoW MOCIEIOBATEIBHOCTH MPH HEKOTOPOM N 3 3 BBHIIOIHATHCS
paBeHcTBO @, =4a, -3a,?

B) Kakoe HanMeHblIee 3HaYeHNE MOXKET IPMHUMAThL @, , €Clu &, = 5277



TpenupoBounasi pabora Ne3 no MATEMATHUKE
11 kaace
29 sauBaps 2020 rona
Baprnantr MA1910311
(mpoduAbHBIN YPOBEHB)

Bremmonaena: ®UO KJ1acc

I/IHCprKIII/Iﬂ 110 BBINNOJITHCHHIO paﬁoTbl

Ha BeImosiHeHWe paboOThl MO MareMaTHKe OTBOAUTCS 3 yaca 55 MHUHYT
(235 munyT). PaboTa cocTouT n3 ABYX 4acTei, BKIFOYAIONINX B ceOs 19 3amanwid.

Yacte 1 comepxutT 8 3amaHuii 0a30BOr0 ypOBHS CIIOKHOCTH C KPaTKHM
oTBeToM. Yacte 2 coaepkuT 4 3agaHusd MOBBIIICHHOTO YPOBHS CJIO0XHOCTH
C KpaTKUM OTBETOM U 7 3aJIaHUM TMOBBILIEHHOTO U BBICOKOTO YPOBHEHN CI0KHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3aganusaM 1—12 3amuceIBarOTCd B BUJAE 1IEJIONO YHWCIA WIHU
KOHEUHOU JIECATUYHOMN JIpOOH.

[Tpu BeImonuenuu 3aganuii 13—19 Tpebyercs b IIOJTHOE PELICHUE HA
OTJICIbHOM JIMCTE OyMaru. ®

[lpy BBIIONHEHUH 3aJaHUI MOKHO 3@BATHCSI YEPHOBUKOM. 3amucu
B YEPHOBUKE HE YUMTHIBAIOTCS ITPH OLIEHNUBA OTBI.

bannbl, nonyuennsie Bamu 3a Bb CHHbIC 3a/1aHUSI, CYMMUP YIOTCSI.

IlocTapaiiTech BBIITOJIHUTH HO OoJblie 3amaHui U HaOpaTh

HauOOoJIbIIEE KOJIUIECTBO OAJIOB.

@mem ycnexa!

CnpaBouyHble MaTepHAJIbI

sin“a + cos 0 =1
sin2o = 2sinoa*cosa
cos2a = cos“a - sin “a
Sin(a+B) =sina*cosfP + cosa*sinf3
COS(a+B) = cosaXxcosP - sina*sinf3
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Yacte 1

Omeemom K Kaxcoomy uz 3a0anuit 1-12 asnaemca yenoe wucio uiu KOHeuHaA
decamuyHnas Opoods. 3anuwiume 0meemul K 3a0AHUAM 6 NoJie 0meema ¢ mekcme
pabomot.

®yroonka cromwna 800 pyoOneit. Ilocie CHMKEHUS LIEHBI OHA CTajla CTOUTh
632 py0ms. Ha ckoibko po1ieHTOB Obljla CHIDKEHA 11eHa Ha PyTOOoNKY?

OTtBeT:

Ha pucyHke KUpHBIMH TOYKaMH TIOKa3aH KypC €BpO, YCTaHOBJICHHBIN
[lenTpobankom P®D, Bo Bce paboune nuu ¢ 22 ceHTs0ps no 22 oktsaops 2010 roxa.
[lo ropu3oHTaNM yKa3bIBAIOTCS YMCIA MeECAlla, MO BEPTUKAIU — II€Ha €BPO
B pyOisix. [l HAmISITHOCTH >KMPHBIE TOYKM Ha PHUCYHKE COCTUHEHBI JTMHUCH.
OnpenenuTe MO PUCYHKY, CKOJIBKO JHEH 3a YKa3aHH#@M] MOJI KypC €BpO ObLI
poBHO 41,4 py0s.

43,2
43,0
428 -
42.6

ey

2223242528293 1 2 5 6 7T B 9 1213141516 1920 21 22

OTtBeT:
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Ha xnerwartoii Oymare c¢ pasMepoMm KieTkn 1~ 1 u300pak€H TpEyroibHUK.
Haiinure ero riomniaab.

D

Orser:

YToObl MOCTYNMUTh B MHCTUTYT HA CIEIHUATBLHOCTH &I/ICTI/IK&», abuTypUEeHT

noIoKeH Habpath Ha EI'D He MeHee 64 0aiogylio K MY U3 TpEX MPEeIMETOB —
MaTeMaTHKa, PYCCKUH S3bIK M HHOCTpA MBoIk. YTOOBI NOCTYNHTH Ha
creuuanbHOCTh «COIMOIOTH», HY)KHO Ha0 MeHee 64 6alIoB MO KaXKIOMY

BepositHocTh TOTO, uUTO abutypue OJIydUT HE MeHee 64 OamoB 1O
MareMaruke, pasHa 0,5, o pyccx% 3BIKy — 0,9, 10 MHOCTpaHHOMY SI3BIKY —

0,8 u 1o obmecrBo3Hanuo — 0
Haiinure BEpOATHOCTH TOIOf

YIOMSIHYTBIX CIIELIMATbHOC

nu3 TpéX MnpcaAMCTOB — MATCMATHUKa, pycs 3bIK 1 O6H_I€CTB03HEIHI/I€.
a

b. cMOXeT mocTynuTh Ha OAHY H3 JABYX

Ortser:

. X - 59
Haiinure kopeHb ypaBHEHUS <-4 =-4.
X -—

OTtBeT:




Matemaruka. 11 knacc. Bapuant MA1910311 4

bokoBast cropoHa paBHOOEIPEHHOTO TPEYTroJbHUKA paBHA 15, a OCHOBaHHE PaBHO
18. HaitquTe miomaab 3TOro TpeyrojbHUKA.

C

Ortser:

Ipsimast y=7x+1 siBisiercs KacarenbHOi K rpaduky GyHKUmH 7x2+bx+29.
Haitnure b, yauteiBas, uro abcmmcca TOUYKA KacaHus MeHbIe 0.

Ortser:

o
[Tnomaabs 6GOKOBO MOBEPXHOCTH TPEYTOJIbH %/151 paBHa 50. Yepe3s cpenHIo0
JIMHUIO OCHOBAHUs INPU3MBI IIPOBEICH OCTb, MapajljieiabHasi OOKOBOMY

pebpy. Haiinure mmomans OOKOBOM XHOCTH OTCE€YEHHOM TPEYroJbHOU
MIPU3MBI. A

Orser:




10

11

12

Matemaruka. 11 knacc. Bapuant MA1910311 3)

Yacte 2

Haitnure 3Hauenue BoipakeHus 14 ~0.6,716.9-36

OrtBer:

B TeneBuzope  €MKOCTb  BBICOKOBOJIBTHOIO  KOHJEHCATOPA  COCTABIISET
C=5:10"% ®&. TIlapamienbHO C KOHIEHCATOPOM MOJKIIOUEH PE3UCTOP

¢ conmporunerreM R =2110° Om. Bo Bpems paGoThl TeneBH30pa HANPSIKEHHE
Ha KoHJeHcatope cocraBiusieT U, =25 kB. Ilociae BEIKIIOYEHMS TEIIEBU30pa

HalpsDKEHWE Ha KOHJeHcatope yObiBaeT 10 3HaueHus U (kB) 3a Bpewms,
U
OTIpEEIIIEMOE BbIPAKEHUEM t=ocRC10g2U0 (c), rne a=2,3 — MOCTOSHHAs.

OHpGI{@J’II/ITe HaIIpsAKCHUEC Ha KOHACHCATOPEC, CCIIN IMOCJIC BBIKIIIOYCHUA TCIICBHU30pa

npouwio 46 ¢. OTBEeT JaiTe B KUJIOBOJIbTAX. o

OTtBeT: .
o

®
3aka3 Ha wsrortosieHue 210 neraneit r@ paGounii BbITIONHSAET Ha | dYac

obicTpee, yem BTopoi. CKOJIBKO JieTal C M3TOTaBIMBAET MEPBBIN pabouui,

©CJIM U3BECTHO, UTO OH 3a YacC M3T eT Ha | metanb OobIe BTOPOTO?
OtBer: . e

Haiinute HanMmeHblieggl3 e ¢yakuuun Yy =12sinx-17x+8 Ha oTpe3ke
¢ 3m_ .l

——:0..

8 27 H

OTtBeT:
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Jlna 3anucu pewrenuit u omeemoe Ha 3adanusn 13—19 ucnonvsyiime omoenvHblii
aucm. 3anuwiume cHaA4a1a Homep 6vinoaHAemo20 3adanusa (13, 14 u m. 0.),
a 3amem noHOe 000CHO8aHHOe peuieHue u omeem. Omeemul 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

. IX . X X X )
a) Pemmure ypaBHenue sin—sin— + C0S—C0OS— = C0S” 3X.
2 2 2 2
. e 3my
6) HaI/II[PITe BCC KOPHH 3TOI'0O YPAaBHCHUA, IIPUHAMJICIKAIINUC OTPE3KY AT

02 g

Toukn P m Q — cepenunnr pé6ep AD u CC; xyoa ABCDAB,C,D,;

COOTBETCTBEHHO.
a) [lokaxwure, uro npamsie B;P u QB nepnenaukynsp
0) Haiinute miomans ceyeHrs KyOa IIOCKOCTBIO, eit uepe3 Touky P u

TIepIICHANK yIIsIpHOU Tipsimoii BQ , ecitmt pedpo Ky6&yo 6.

_'0'

X
Pemnre HepaBeHCTBo
Ha nuamerpe AB oxpyxHQ TpOM O B3saTa Touka O,. Iloctpoena Bropas
OKPY>KHOCTb C IIEHTPOM ukg O, pagmycom O,B. Jlyu ¢ Hauasom B Touke A
Kacaercs BTOpOI/I 0 TH B Touke C U NEpeceKaeT MEepBYI OKPYKHOCTb

B TOUKE

a) I[OKEDKI/ITG, yro npsamble O,C u BD mapamienbHsl.

0) Ilpsamas O,C mnepecekaer okpyxHocTh ¢ quameTpoM AB B Toukax P u Q
(rouka P mexwut Ha nyre ADB). Haiinure momans derbipéxyronpauka PDBQ,

€CJIM OKPY)KHOCTH KacarTcsi BHYTPEHHUM oOpa3oM B Touke B, a ux pamuychbl
paBHbI 40 1 30 COOTBETCTBEHHO.
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B wurone 2020 roma mmaHupyetrcs B3SATh KpeAUT B OaHKe Ha TpU Troja
B pasMepe S MJIH pyOuiel, e S — mesioe 4rciio. Y CIOBHS €ro BO3BpaTa TaKOBHI.
— KaxIplid siHBaph jaoiar ysenuuuBaercss Ha 30 % 1o CpaBHEHUIO C KOHIIOM
MpenbIAYIIEro roja;

— ¢ (heBpats 1O UIOHBb KAXKJOTO rojJla HEOOXOAUMO BBIIJIATUTH OJHUM IUIATEKOM
4acTh JI0JITA,

— B HIOJIE KaX/I0I'0 IoJ1a JOJIT JOJXKEH COCTABIIATh YaCTh KPEIUTa B COOTBETCTBUU
CO CIIEIYIOICH TaOIHIICH.

Mecsi v roa Hrons 202( Hrone 2021 Hrone 2022 Hrone 2027
Honr . S 0,65 0,255 0
(B MytH pyOteii)

18

19

Haiinute nHamOonbiiee 3HadeHWE S, MPU KOTOPOM KaxKJdash W3 BBIIUIAT OyIET
MEHbIIIe 5 MJIH pyOJIei.

HaﬁJII/ITC BCC 3HAQYCHMI a, IIPHU KaXJIOM U3 KOTOPBIX nue

Vx* -16x7 + 642 =+ s @
MMEET POBHO 3 PEILICHHUS. 0’

Ha nmocke B omHy CTpOKy cieBa fﬁgHaanaHm N HaTypaJbHBIX YHUCEI,
Bl

IpUYEM KaxKJ0e cleayrouiee u3 H% TCs KBaJIPaTOM IIPEABIAYIIETO.
a) Morim i ipu N=3 Ha JI0 b HamucaHbl poBHO 14 mudp (Hampumep,

€CJIM Ha JOCKE HaIllMCaHbl yucAa 5u 625,10 HanMcaHbl POBHO 6 THdp)?
6) Mornu v ipu N =3 Ha OBITH HaMMCcaHbl pOBHO 8 udp?
B) Kakoe camoe marne JI0O MOXKET OBITh HANKMCAHO Ha JOCKe Mpu N =4,

€CJIM Ha TOCKE Halu HO 20 dpp?




TpenupoBounasi pabora Ne3 no MATEMATHUKE
11 kaace
29 sauBaps 2020 rona
Bapuanr MA1910312
(mpoduAbHBIN YPOBEHB)

Bremmonaena: ®UO KJ1acc

I/IHCprKIII/Iﬂ 110 BBINNOJITHCHHIO paﬁoTbl

Ha BeImosiHeHWe paboOThl MO MareMaTHKe OTBOAUTCS 3 yaca 55 MHUHYT
(235 munyT). PaboTa cocTouT n3 ABYX 4acTei, BKIFOYAIONINX B ceOs 19 3amanwid.

Yacte 1 comepxutT 8 3amaHuii 0a30BOr0 ypOBHS CIIOKHOCTH C KPaTKHM
oTBeToM. Yacte 2 coaepkuT 4 3agaHusd MOBBIIICHHOTO YPOBHS CJIO0XHOCTH
C KpaTKUM OTBETOM U 7 3aJIaHUM TMOBBILIEHHOTO U BBICOKOTO YPOBHEHN CI0KHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3aganusaM 1—12 3amuceIBarOTCd B BUJAE 1IEJIONO YHWCIA WIHU
KOHEUHOU JIECATUYHOMN JIpOOH.

[Tpu BeImonuenuu 3aganuii 13—19 Tpebyercs b IIOJTHOE PELICHUE HA
OTJICIbHOM JIMCTE OyMaru. ®

[lpy BBIIONHEHUH 3aJaHUI MOKHO 3@BATHCSI YEPHOBUKOM. 3amucu
B YEPHOBUKE HE YUMTHIBAIOTCS ITPH OLIEHNUBA OTBI.

bannbl, nonyuennsie Bamu 3a Bb CHHbIC 3a/1aHUSI, CYMMUP YIOTCSI.

IlocTapaiiTech BBIITOJIHUTH HO OoJblie 3amaHui U HaOpaTh

HauOOoJIbIIEE KOJIUIECTBO OAJIOB.

@mem ycnexa!

CnpaBouyHble MaTepHAJIbI

sin“a + cos 0 =1
sin2o = 2sinoa*cosa
cos2a = cos“a - sin “a
Sin(a+B) =sina*cosfP + cosa*sinf3
COS(a+B) = cosaXxcosP - sina*sinf3
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Yacte 1

Omeemom K Kaxcoomy uz 3a0anuit 1-12 asnaemca yenoe wucio uiu KOHeuHaA
decamuyHnas Opoods. 3anuwiume 0meemul K 3a0AHUAM 6 NoJie 0meema ¢ mekcme
pabomot.

®yroonka cromwna 700 pyo6neit. Ilocie CHMKEHUS LIEHBI OHA CTajla CTOUTh
532 py0Os. Ha ckoibKo po1ieHTOB Obljla CHIDKEHA 11eHa Ha hyTOOoNKY?

OTtBeT:

Ha pucyHke KUpHBIMH TOYKaMH TIOKa3aH KypC €BpO, YCTaHOBJICHHBIN
[lenTpobankom PD, Bo Bce pabouue muu ¢ 1 depans nmo 28 despans 2002 ronaa.
[lo ropu3oHTaNM yKa3bIBAIOTCS YHCIA MECAIA, 10 BEPTHKAIHM — I€HA €BPO

B pyOssix. JlJis HAISIAHOCTH >KMPHBIE TOYKM Ha PUCYMKE COEIUHEHBI JIMHUEH.
Onpenenure MO0 PUCYHKY, CKOJBKO JTHEH 3a yKa3aHH#M HOJl KypC €BpO ObLI

poBHO 34,3 pyOus.
34,9

34.8
34,7

3.6

34.5 /
34,4 |
343 - | 1 |
342 A
. HEER / N \/
34,0 |- ™ - | ! .

339 —

338
1 4 5 6 7 8 111213 14 1518 19 20 21 22 26 27 28

Ortser:
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Ha xnerwartoii Oymare c¢ pasMepoMm KieTkn 1~ 1 u300pak€H TpEyroibHUK.
Haiinure ero riomniaab.

"‘*-..____HH-

Oer - ‘0

YroObl TOCTYNUTh B MHCTHTYT Ha CIICIH W«Hepelaonqmc», aOUTypUEHT
noikeH Habpath Ha EI'D He mMenee 61 6 aXKIOMY U3 TPEX MPEIMETOB —

MaTeMaTuKa, PYCCKUU S3bIK U WHO 14 s36IKk. UYTOOBI TMOCTYNUTH Ha
cnenranbHOCTh «ConuosIorus», H abpatp He MeHee 61 Oaiia Mo KaxaoMy
U3 TPEX MPEAMETOB — MATEMaTUKAPYCCKHI SI3bIK U 00IIECTBO3HAHUE.
BepostHocTh TOTO, YTO abm O. monyuutr He MeHee 61 Oamra 1o
MareMaruke, pasHa 0,6, o y s13bIKy — 0,7, IO HHOCTPAaHHOMY SI3BIKY —
0,5 1 mo 00IIECTBO3HAHNIR,— 0.

Haiimute BepoATHOCTHREOTY; ®ITO O. CMOXKET MOCTYNUTh Ha OJHY H3 JBYX
YIOMSIHYTBIX CIIELIH oeTel.

Ortser:

X+17 _

Halimure KkopeHb ypaBHEHUS .
X +

OTtBeT:
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bokoBast cropoHa paBHOOEIPEHHOTO TPEYTroJbHUKA paBHA 26, a OCHOBAaHUE PAaBHO
48. HaliguTe mioiaab 3TOro TPEYroJbHUKA.

C

Orser:

IpsiMast y =8x +3 sBIseTcs KacaTenbHO# K rpaduky dyHkimu 15x° +bx +18.
Haiigure b, yuutsiBas, uto abciucca Touku kacanusi MeHsbiie 0.

Otser: : o

o
[lnomane OOKOBOI MOBEPXHOCTH TPEYIOJIb ygybl paBHa 10. Uepes cpeaHioro
JUHUIO OCHOBAaHHUS NPU3MBI TPOBEACHA CTh, MNapajuiesibHasi OOKOBOMY
pebpy. Haiinute miomans OOKOBOM OCTH OTCEUYEHHON TPEyroJbHOU

IIPU3MBI.

Ortser:




10

11

12
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Yacte 2

Haitnute 3HaueHue BoipakeHus 12 32y6722:2%2,

OrtBer:

B TeneBuzope  EMKOCTb  BBICOKOBOJIBTHOIO  KOHJIEHCAaTOpPAa  COCTaBISET
C=2x10"° @. TlapamiensHO ¢ KOHAGHCATOPOM MOJKIIOUEH PE3UCTOP

¢ conmporuBierreM R =3x10° Om. Bo BpeMs paGOTHI TeNeBH30pa HANPSIKEHIE
Ha KoHJeHcarope cocrasiusier U, =16 kB. Ilocie BhIKIIOYEHMS TElIEBU30pa

HalpspDKEHWE Ha KoHJeHcatope yoOwiBaeT g0 3HaueHus U (xkB) 3a Bpewms,
U
OIIPENEIAEMOE BBIPAXKEHUEM tzaRClogZUO (¢), rne a=1,4 — MOCTOSHHAas.

OnpeﬂenHTe HAIPpsAKCHNUC HAa KOHACHCATOPC, CCJIN ITIOCJIC BBIKIIIOYCHUA TCIICBHU30pa

npouwio 8,4 ¢. OTBET JaliTe B KMJIOBOJIbTAX. o

OTtBeT: .
o

o
3aka3 Ha wusrortosieHue 240 neranei paGounii BbITIONHSAET Ha | dYac
obicTpee, yem BTopoi. CKOJIBKO JieTal C M3TOTaBIMBAET MEPBBIN pabouui,

©CJIM U3BECTHO, UTO OH 3a YacC M3T eT Ha | metanb OobIe BTOPOTO?
Orser: . e .

Haiinute HamMensble e ¢ynkuun Yy =79sinx-81x+53 Ha oTpeske
¢ 3m_ .l

——0p.

8 27 H

OTtBeT:
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Jlna 3anucu pewrenuit u omeemoe Ha 3adanusn 13—19 ucnonvsyiime omoenvHblii
aucm. 3anuwiume cHaA4a1a Homep 6vlnoaHAemo20 3adanusa (13, 14 u m. o0.),
a 3amem noHOe 000CHO8aHHOe peuieHue u omeem. Omeemul 3anucvléaiime
uémko u pazoopuueo.

13

14

15

16

. bx . 3Xx 5x  3Xx ’
a) Pemmure ypaBHeHue sm?sm7 + cos7cos7 =2C0S" X.

. e bmy
0) HaiiguTe Bce KOPHU 3TOr0 ypaBHEHMsI, IPUHAIJICKAIINUE OTPEIKY

gﬂ?; 7H .

Touku P m Q — cepemunsr pé6ep AD u CC,; xyba ABCDAB,C,D,

COOTBETCTBEHHO.

a) Jokaxwure, uto npsimbie B,P u QB nepnenauxymsp

0) Haiinute muomans ceyeHus Ky0a MIOCKOCThIO, 1T %eﬁ gyepe3 Touky P u
HepreH MK yispHoii npsamoit BQ, eciu pe6p0‘<y6 Ho 10.

)

(x-2)(x-4)(x-
Pemure HepaBeHCTBO
(x+2)(x+ @g‘

Ha nmuamerpe AB okpyxH HrpoM O B3saTa Touka O,. Iloctpoena Bropas
OKPYXHOCTh C IICHTPOM ukg O, pagmycom O;B. Jlyu ¢ Hauasom B Touke A

KacaeTcsi BTOPOU O TH B TOYKe C U IIepeceKaeT NEPBYIO OKPYKHOCTbH
B Touke D .

a) Hoxaxute, yro npsimeie O,C u BD napannensHbl.
0) Ilpamaa O,C mnepecexaer okpyxkHOCTb ¢ auameTpoM AB B Toukax P u Q
(rouka P nexwut Ha nyre ADB). Haiinure momans gyereipéxyronpanka PDBQ,

€CIIM OKPYXHOCTU KacaroTcs BHYTPEHHMM oOpa3oMm B Touke B, a ux paamycel
paBHbI 20 1 15 COOTBETCTBEHHO.
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B wutone 2020 roma rmutaHWpyeTcss B3ATh KpeAuT B OaHKe Ha TpU Troja
B pazMepe S MIIH pyOIieid, Tae S — ueJsioe yuciio. Y cjIoBHS €ro BO3BpaTa TaKOBBHI:
— KaXIbld SHBApb JOJII yBeIUUMBAeTCs Ha 15 % IO CpaBHEHMIO C KOHLIOM
NpEeNbIAYIIEro roja;

— ¢ (eBpaIsl O UIOHb KAXKJOTO Irojia HEOOXOIUMO BBIIJIATUTH OJHUM IJIATEKOM
4acTh J0JITra;

— B HIOJIE KaX/I0I0 I0J1a JOJIT JOJXKEH COCTABIIATh YaCTh KPEINUTA B COOTBETCTBUU
CO CIEYIOIIEH TaOIHIIeH.

Mecsii u ron Hrons 2020 Hrons 2021 Hrons 2022 Hrons 2023
Hoxr . S 0,85 0,55 0
(B MJIH pyOuI€eit)

18

19

Haiinute HamOosblnee 3Ha4YeHWE S, MPU KOTOPOM KakKdas W3 BHIILIAT OyneT
MeHbIIIe 4 MJIH pyOJIeil.

HaI/II[I/ITe BCC 3HAUCHUA a, IIPpH KAXKIOM U3 KOTOpBI@B CHHC

Vx* - 4x? +9a’ .& -3a
HMMEET POBHO 3 pElICHUS.

Ha nocke B omHy CTpoOKy cneBﬂéBo HaMCaHbl N HaTypaJIbHBIX YHCEIl,

OpUUYEM KaXkJ10€ CIEAYIoUIee U3 S€TCs KBaJIpaToM IPEbIYIIETO.
a) Mornu nu npu n=3 Ha AQ bITh HamucaHbl poBHO 11 nudp (Hanpumep,

€CJIM Ha JOCKE HAIMCaHbl U 5,25 u 625, To HanMcadbl poBHO 6 mUbp)?
0) Mormau i ipu n =3 ObITh HanMcaHbl poBHO 12 1udp?
B) Kakoe camoe m YUCIO MOXET ObITh HAallMCAaHO Ha JOCKE Mmpu h =4,

€CIIM Ha JIOCKE HaMmMCaH@’POBHO 22 nudpbi?
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