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PerunonanbHasi onenka kauyecrsa odpasosanusi 2020 r
TocynapcTBeHHbBI BBINYCKHOM YK3aMeH (MUcbMeHHasi (popMa)
1o MaTeMaTHKe /sl 00y4alommxcs 1Mo o6pa3oBaTeIbHBIM NPOrpaMMamM
cpenHero oduero oopazosanus B 2019-2020 yue6Hom roay

Kon padorsr 7152001

Bapuant Ne 101

HNHcTpyKuus 1m0 BHINOJTHEHUIO PadoThI

Ok3aMeHalnoHHas paboTa BKItodaeT B ceOs 12 3amanmii. Ha BEImomHeHNE
paboThI O MaTeMaTuke OTBOAUTCS 3 yaca 55 MuHyT (235 MHHYT).

OtBetsl K 3amanusM 1—-10 3amumure B MOJS OTBETOB B paboTe, a 3aTeM
nepeHecuTe B OMaHK OTBEeTOB. J{isi 3TOro B OJaHKE OTBETOB 3AlMIIMTE HOMEpa
BCEX 3a/IaHUH B CTOJIOCT] CIICIYIOIINM 00Pa3oM:

1)

2)

3)

9)

10)

OtBeTtsl k 3amanusaM 1-10 3anumuTe B OJaHK OTBETOB CIIpaBa OT HOMEPOB
COOTBETCTBYIOIUX 3a/laHuiA. B ciryuae 3amiicu HEBEpHOTO OTBETA 3aUEPKHUTE €T0
U 3alTUIIATE PSIOM HOBBIH.

[pu BemonHeHny 3amanmii 11 u 12 TpedyeTcs 3amucars MONTHOE PelIeHNE
Y OTBET B OJIAHKE OTBETOB.

brnank oTBETOB 3amoyHSAETCS SIPKUMH YEPHBIMU depHWIaMH. Jlomyckaercs
HCTIOJIb30BaHKE TEIEBOH WITH KAMUIIPHON PyJKH.

[Ipn BBIMOJMHEHWU 3aJaHANA MOXHO TIOJB30BATHCS YEPHOBHKOM. 3amHCH
B YEPHOBHKE HE YUUTHIBAIOTCS IPH OIICHUBAHUU PAaOOTEHI.

Bannbl, momyueHHsle Bamu 3a BBINONHEHHBIE 337aHUS, CYMMHUPYIOTCS.
ITocrapaiiTech BBIMOTHUTH KaK MOYKHO OOJbIIe 3aJaHMA M HabpaTh HamOoJbIIee
KOJIMYECTBO OaJJIOB.

Kenaem ycnexa!

TrOMEHCKHIi 00J1aCTHOM roCy1apCTBEHHbIH HHCTUTYT Pa3BUTHS pErHOHANBHOrO obpazoBanus 2020
Konuposanue He JomycKaeTcst
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Yacrtp 1

Omeemamu K 3a0anusm 1-10 aenaromca yenoe uucio, Koneunas oecamuuHas
0podb unu nociedosamenvHocms yudp. 3anuwiume omeem ¢ nojie omeema 6
mekxcme pabomul, 3amem nepenecume ¢ bB/IAHK OTBETOB cnpaea om nomepa
coomeemcmeyroue2o 3a0anun. Eounuyvl uzmepenuii nucamo ne HyHcHO.

Pagnyc ocHoBaHus mumuHApa paseH 13, a ero oOpasyromas a
paBHa 18. Cedenue, mnapauleIbHOE OCH LWIMHIpPA, YAAICHO

oT He€ Ha paccrosiHue, paBHoe 12. HaiimuTe miomangs 3TOro
CEUEHHS.
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OTBeT:

Hanor na noxons! cocraBmsier 13% ot 3apaboTHOW IuiaTel. 3apaOoTHas Iuiata
WBana Ky3emuua pasna 12 500 py6ueit. Kakyio cymMMy OH IOJyYHT ITOCTE YIIIATHI
Hajora Ha J1oxozb1? OTBeT naiTe B pyOousx.

OTBerT:

2
Pemmte ypaBHeHue X +5X=-6.
Ecnu ypaBHeHHe nmeet Gosiee 0THOTO KOPHS, B OTBETE YKKUTE OOJBIINHA U3 HUX.

OTBeT:

B copeBHOBaHUAX MO TONKAHUIO A1pa y4acTBYIOT 7 cmopTcMeHoB u3 ['penmn,
5 cnoptcMmeHoB u3 boarapuu, 6 cnoprcMenoB u3 Pymbiauu u 10 — u3 Benrpuu.
[Mopsmox, B KOTOPOM BEICTYTIAIOT CIIOPTCMEHHI, ompernensercs xpeduem. Haiinure
BEPOATHOCTb TOIO, 4YTO CIOPTCMEH, BBICTYIAIOIIMK IIOCIEAHUM, OKaXeTcs
n3 ['penun.

OTBeT:

TrOMEHCKHIA 00J1aCTHOM rOCYIapCTBEHHbINH HHCTUTYT Pa3BUTHS PErHOHAIBHOTO 00pa3zoBanus 2020
KonupoBanue He JomycKaeTcst
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Ha pucyHke XUpHBIMU TOUKaMU IIOKa3aHa CPEAHEMECIYHAs TEMIIEPATypa BO3AyXa
B Coun 3a kaxaelid Mecan 1920 roxa. ITo ropuzoHTanyu ykazaHsl HOMEpPa MECSLEB,
110 BEPTUKAIM — TeMmIeparypa B rpagycax llenbcus. [l HarasaHOCTH SKUPHBIE
TOYKH COCIUHEHBI JINHUEH.
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Omnpenenute MO PHCYHKY, B KAKOM MecsIle cpeJHeMecsiuHast TeMieparypa B Coun
OblLTa HAUMEHBIIIEH 3a TaHHBIH TIeprol. B oTBeTe ykaxxuTe HOMep ATOT0 MecsIa.

OrtBeT:

Wm—vﬁhOZ% us3 GOHE@WX HEPABCHCTB B JICBOM OHOb@Ew COOTBCTCTBYET OAHO

U3 pemieHud B TPaBOM  CTOJNOIE. YCTAaHOBUTE COOTBETCTBHE  MEXIY
HEPABCHCTBAMU U UX PCUICHUAMU.

HEPABEHCTBA PEIIEHUA
A) log,(x-1)<1 1) (oo 1)u(3;+0)
5) w\wi 2) (L,3)u(3;+x)

_ 3) (13)
x —
———>0 4) (—oo;1

B) (x_3)? ) (=)

I (x=3)(x-1)>0

Brummmte B npuBeASHHYHO B OTBETE TaONUIly IOA KaXIOW OYKBOIA
COOTBETCTBYIOIINN PEIICHUIO HOMEP.
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OrtBer:
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Ha xnerwaroif Oymare ¢ pa3mepoM kimeTku 1x1
n300paxkéH pom6. Halinure ero miomians.

L
T~

[\
\/
\l/

OTBerT:

Ot cromba K JOMy HATSHYT MPOBOJ

JIMHOM 15 M, KOTOpBIH 3aKperiéH 15 M
Ha CTEeHe JJOMa Ha BHICOTE 3 M OT 3eMJIA

(eM.  pucyHok). Haiiogure  BBICOTY ?

cToy0a, eciad pacCTOSIHME OT JoMa

no cromba paBHo 12 M. OtBer maiite 3M
B METpax.
12Mm
Ortger:
Ha pucynke nzoGpaxén rpapux y= f'(x) — npoussognoit pynkumn f(x),

ompenenénHoil Ha uHTepBane (—16;7). Haiiaure KoIM4ecTBO TOYEK SKCTpEMyMa
dynuxuwan f (X), npusamiexammx orpesky [—15;6].
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OTBeT:

TrOMEHCKHIA 00J1aCTHOM rOCYIapCTBEHHbINH HHCTUTYT Pa3BUTHS PErHOHAIBHOTO 00pa3zoBanus 2020
KonupoBanue He JomycKaeTcst
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Benocuneauct Bblexal ¢ IOCTOSHHOM CKOPOCTBEO M3 ropoza A B ropon B,
paccTosiHHEe MeXITy KOTOPHIMH paBHO 224 kM. OTJOXHYB, OH OTHPABHIICS 0OPAaTHO
B A, yBEIMYMB CKOpPOCTh Ha 2 kM/4. Ilo myTH OH chenan OCTaHOBKY Ha 2 daca,
B pe3yJbTaTe 4ero 3aTpaTui Ha OOpaTHBIM IyTh CTOJIBKO K€ BPEMEHH, CKOJBKO
Ha nyTh U3 A B B. Hailnute cxopocts Benocunenucra Ha nytd u3 A B B. OtBer
naiTe B KM/4.

OrtBerT:

He 3a0yovme nepenecmu ece omeemut 6 BJIAHK OTBETOB ¢ coomeéemcmeuu
C UHCIPYKUYUEll nO 8bINOJIHEHUI0 Padombl.

TrOMEHCKHIi 00J1aCTHOM roCy1apCTBEHHbIH HHCTUTYT Pa3BUTHS pErHOHANBHOrO obpazoBanus 2020
Konuposanue He JomycKaeTcst
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Yacrtp 2

Mna 3anucu pewenuit u omeemog na 3adanua 11 u 12 ucnonwvsyiime b/JIAHK
OTBETOB. 3anumume cnauana nomep evinonusemozo 3aoanusn (11 unu 12), a
3amem noiHoe 000CHOG6AHHOe peuienue u omeem. Omeemvl 3anucwvléaiime
uémko u pazoopuueo.

a) Pemnte ypasenne 15 =3°% . 55X
131

0) Hafinute BCe KOPHU 3TOTO ypaBHEHUS, IPUHAICKAIINE OTPE3KY Tﬁ qg .

B npaBuibHOM TpeyroabHON nupamune SABC cropona ocHoBanus AB pasna 12,
a 6okoBoe pebpo SA paHo 7. Toukmu M um N — cepenunsr pébep SA u SB
cooTBeTcTBeHHO. [lmockocts o comepxut mpsmyo MN # mepneHIuKyIsipHA
IUIOCKOCTH OCHOBAHUSI TUPAMHU/IBL.

a) Jlokaxxute, 9TO TUIOCKOCTh o NenuT meauany CE ocHoBaHus B oTHOIIEHWH 5:1,
cumntas ot Touku C.

0) Haiinure 00BEM mHpamMuisl, BEepIIMHONH KOTOpoW sBusgercs Touka C,
a OCHOBaHHMeM — cedueHre upaMuabl SABC II0CKOCTRIO o .

TrOMEHCKHIA 00J1aCTHOM rOCYIapCTBEHHbINH HHCTUTYT Pa3BUTHS PErHOHAIBHOTO 00pa3zoBanus 2020
KonupoBanue He JomycKaeTcst




[ocynapcTBeHHbIV BbINyCKHOW 3k3ameH (MB3-11) MATEMATUKA. 1/2

CnpaBo4HbIe MaTepHAIBI
AJIs TOCY1apPCTBEHHOI0 BBINYCKHOI0 3K3aMeHa (IMcbMeHHas ¢opma) no
MaTeMaTHKe 1151 00y4al0LUXCsl, 0CBOMBIINX 00pa3oBaTe/ibHbIe IPOrPAMMbI
cpeIHero oduero 00pa3oBaHus

Auredpa

Tabnuna kBagpaToB 1einbix yncen ot 0 1o 99

E qunuis
fleestkn o> T 3 T 4 | 5 [ 61 713809
0 1 4 9 16 25 36 49 64 81
100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361
400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841
900 | 961 | 1024 | 1089 | 1156 | 1225 | 1296 | 1369 | 1444 | 1521
1600 | 1681 | 1764 | 1849 | 1936 | 2025 | 2116 | 2209 | 2304 | 2401
2500 | 2601 | 2704 | 2809 | 2916 | 3025 | 3136 | 3249 | 3364 | 3481
3600 | 3721 | 3844 | 3969 | 4096 | 4225 | 4356 | 4489 | 4624 | 4761
4900 | 5041 | 5184 | 5329 | 5476 | 5625 | 5776 | 5929 | 6084 | 6241
6400 | 6561 | 6724 | 6889 | 7056 | 7225 | 7396 | 7569 | 7744 | 7921
8100 | 8281 | 8464 | 8649 | 8836 | 9025 | 9216 | 9409 | 9604 | 9801
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CsolicTBa W_,u:@z@HEJOOXOﬁO KBaJApaTHOI'O KOPHs

Vab=a-\b npu a=0, 5>0 ,\wumézwo;é

Kopnu xBagpaTHOro ypaBHEHUS ax’+bx+c=0 ,a#0
—b—+b’-4 —b++/b’—4
_chobidae - habodee b2 s
a a

aulw pu b* —4ac=0

X X

@opMyJIBl COKPAILIEHHOTO YMHOKEHHS
2 2 2
(a+b)'=a"+2ab+b

(a-b)’=a’~2ab+b’
a’=b’=(a+b)(a-b)

© 2019 PepepanbHas cnyx6a no Haasopy B cdepe obpasoBaHus 1 Haykm Poccuiickoin depepaumm
KonupoBaHue He pgonyckaetcs

Cmenens u 10zapugpm

CBo¥iCcTBa CTENICHU CgoiicTBa norapugma
npu a>0,b5>0 mpu a>0,a#1,b>0, x>0, y>0
a”” HF: QEN&@H@
a -
n m_  n+m _Ommalw
a a4 =a log,1=0
n
as —q" " log, (xy)=log, x+log, y
a X
AT _omeﬁluu_omexl_oma%
a v =a y

log, b* =klog, b

I'eomerpus

Cpenusist TMHUS TPEeyroJdbHUKA U TPaleLuu
B _C BC|| AD

B
MN — cp. nuH. MN — cp. nuH.
M N MN || AC M N MNIAD
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Teopema [MTudaropa Jnuna okpyxksnoctu  C =2nr
[Inomans xpyra S=mw

b

OmnucaHHas ¥ BIIHCaHHAS OKPYXXHOCTH MPABUIIBHOT'O TPEYTOJIbHHUKA
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[ocynapcTBeHHbIV BbINyCKHOW 3k3ameH (MB3-11) MATEMATUKA. 2/2

ITnowaou guzyp
[Tapannenorpamm TpeyroabHUK
b S=ah, 5 s =ah,
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IInowaou nosepxnocmeit u 06vEmovt men
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Tpuronomerpuyeckne GQyHKINU

[IpssMOyTONBHBIN TPEYTOIBHUK Tpuronomerpuyeckast OKpy>KHOCThb
: a
sino=—
c
C a b
coso=—
c
a
tga=—
b b

-2 2
OcHOBHOE TPUTOHOMETPHUYECKOC TOXKICCTBO: SIn 0L+ COS O = 1

HekoTopblie 3HaUCHUS TPUTOHOMETPUICCKUX (PYHKIIUN

anuansl | 0 z z T z T 3 2n
a [P 6 4 3 2 2
rpagycel | 0° 30° 45° 60° 90° | 180° | 270° | 360°
sino. 0 1 h h 1 0 -1 0
2 2 2
cosa 1 m h 1 0 -1 0 1
2 2 2

tga 0 % 1 J3 — 0 — 0
DyHKIHHA
Jluneiinas GpyHKIMS I'eomerpudeckuit CMBICT TPOU3BOIHOM
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k=tga Sf'(xy)=tga




