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UHCTpYyKLUMA

Bam maetca 90 MUHYT /14 OTBETA Ha 3aZlaHN A, KOTOPbIE COIEPKATCA B 9TOM TeTpaau. BaxkHo,
94TOOBI BBI IPUCTYININ K K&KIOMY BOIIPOCY U IIOCTAPaTNCh OTBETUTD Ha HETO KaK MOYKHO JTydIIIe.

MO>XHO CIIOTb30BaTh KAJIbKY/LATOP ¥ MaTeMaTndeckue (opMyJIbl, KOTOpPbIE IIPUBeeHbI ITOC/Ie
mHCTpyKuun. OHAKO HeNlb3s MCIONb30BaTh HMKAKME YCTPONMCTBA, IO3BOIAKIME IOTYIUTh
pocryn B VInTepHer.

B HeKOTOpBIX 3aJlaHMAX OT Bac NOTpebyeTcsi BBIOPATh BEPHBIN OTBET U3 IIPEJIOKEHHBIX
BAPMAHTOB I OTMETUTH KPY>KOK OKOJIO TOIO OTBETA, KOTOPbIil Bbl CYMTAETE BEPHBIM, KaK 3TO
clienaHo B npumepe 1.

Mpumep 1

KaxoBa ¢opmyrna mnomangu kpyra?

® S=2nr
‘@ S=rnr?
© S=drr?
© Sz%nr3

Ecnu BbI He YBEPEHbI B TOM, KaK OTBETUTb Ha BOIIPOC, TO BbI6epI/ITe N3 IMpeNIOKEHHDbIX
BapMaHTOB TOT OTBET, KOTOprf/I, KaK BbI ;[YMAa€TE, CKOpe€e BCEIO, ABIACTCA BEPHDIM.

Ecnu BpI XOTUTE U3SMEHNUTD NAHHBIN BAMU OTBET, TO 3a4EPKHIUTE «X» Balll II€PBOHAYA/IbHBIN
OTBET U OTMETbTE KPY>KOK OKOJIO OTBETA, KOTOPBIN Bbl CUMTAETE BEPHBIM, KaK 3TO CENAaHO B
npuMepe 2.

Mpumep 2

KaxoBa ¢opmyna mromangu kpyra?

M S=2nr
\®/ S=rr?
© S=drr?
© Sz%nr3



WHcTpyKuna (npogonmkeHue)

B mpyrux safaHusx oT Bac moTpeOyeTcs 3amucaTh OTBET B TETPAY HA OTBEeHHOM [I/Is HETO
MecTe. B HEKOTOPBIX M3 3TUX 3aJJaHNI Bac IOIPOCAT MOKa3aTh NMPOJeNaHHylo Bamu pabory. K
3TUM 3aJaHUAM BBl JO/DKHBI 3alJICaTh NOTHOE 00'bsICHEHNE VI BCe IIaTK pelleHNnsa, KOTOpble
BBI CIeJTa/IN i1 MIOTTy4eHNsA OTBeTA.

Mpumep 3
) gﬁ%ﬂfﬁf KOOPIHATEI TOYeK Mepeceder rpaduKoB GyHKii f(x)=x+2
TpuBenTe CBOE pemenye,
wr= wt+ 2 y=wx+2 y=wx+2
w?-w-2=0 y=2+2 y=-1+2
(v -2)(v+ 1) =0 y=4 y=1
w= 2 uaw w= ~1 (2; 4) (-1, 1)

Ecnu npu BeIMOTHEeHNM NMOJOOHOIO 3alaHus BBl MCIIOb30BAIN KaTbKyAATOP, BBl BCe
PaBHO [O/DKHBI ONMCATh LIATK, IPOJEeTaHHbIe IIA NOoNnydYeHnusa oTBeTa. llpuBenenHasa Hiuke
3aIllICh WTIOCTPUPYET BO3MOXKHBIN BapMaHT O6'I)HCH€HI/IH IIp1 MCIIO/Ib30BAaHNM KaJ/IbKYJIATOPaA
B [Ipumepe 3.

Mocmpoest wpaduris f(x) = x+ 2 wg(x) = 1
HO KOS KAYAAANNOPL
To'vw nepecerveimd s w=2 ww= -1
K2) = 4
f-1)=1
(2, 4) w(-1; 1)
Korzia BBI 3aKOHWNTE BHITIONHEHME BCEX 3 aHMI, KOTOPbIE COTEPKATCS B 9TON TeTPami,

nomanyﬁ[CTa, OTBETbTE Ha BOIIPOCHI KpaTKOI?'I AHKE€Tbl OTHOCUTECIADbHO UCIOJIBb30BAHUA
KaJIbKyIATOPaA, KOTOpas IIOMENIEHAa B KOHL€ TETPpaall.



HekoTopble maTtemaTuueckue ¢popmynbli

KomnnekcHble uncna Jlorapuémbi

i"=-1 Ecmm a>0, b>0, ¢>0 u b#l uc#l, to

Ecmn z=x+iy=r(cos A+isin A),
T7ie X ¥ Y BeVICTBUTE/IbHBIE YICIa, TO log, ab=log, a+log b
z" =[r(cos A+isin A)]" =r"(cosnA+isinnA)

log, % =log, a-log, b

TpuroHomeTpma log,
log;, a=—>*
¢ log. b
/\
ApudpmetTnueckan nporpeccus
A c B

Ecnu a,, - n-11 4nen apudmeTndeckoit
IIPOTPECCUM C NIEPBBIM YIEHOM d; U

2 _ 12 2
a” =b" +c°—2bccos A PasHOCTBIO d, TO:

a _ b _ ¢ a,=a, +dn-1)
sinA sinB sinC

Ecnmu S, — cymMMa nepBBIX 71 4/IEHOB

1 . apnpmMeTU4ecKou Iporpeccunt, To:
S mpeyzonoruxa = E besin A p (1) porp
' _ . _(a+a,)n 2a, +d(n—1)
sin(ot + ) =sin o cos B +cos a sin =T WS =——————n

2
cos(a + ) =cosa cos B —sina sin B
. . feomeTpuyeckasn nporpeccus
sin2a) =2 sin o cos a P porp
Ecmu b, - n-11 4i1eH reoMeTpu4ecKoit
2 )

cos(2a) = cos” a —sin” o IIPOTPECCUM C TIEPBBIM YIeHOM b; 1

3HaMeHatesnieM ¢, T0 b, =bq""

. o 1
sin 30" = 5 Ecnu §,, — cymMMa nepBbIX #1 4IEHOB
Na reoMeTpUYeCKON IPOrpeccunt, TO
sin45° = — "
2 _ bl (q - 1) 1
5 S, = oy e q9*
o 3 -
sin60 =— E 1 . .
2 o S — cymMmMa 6eCKOHEYHOIT yObIBaloI el

reoMeTpUYeCcKOil IPOrPeCCUy C IEPBhIM
YIEHOM b; ¥ 3HAMEHaTeneM g, Te |g|<1, To:
s=-0

1-q

(npoaomxeHne Ha cnepyowen cTpaHuue)



Hekotopble matemaTnyeckue ¢popmynbl (npogomKeHne)

(dopmyna KopHel KBaApaTHOro ypaBHeHUA MartemaTuueckuil aHanus

—b+b*—4ac (uv)' =u'v+uv

X =
2a ’
(Ej _uv—u
JnuHa, nnowaab n 06bem v v
Ecnu d - paccrosiHue Mex/ iy Toukamu (x;; ;) , , '
v (X3 y2), TO Ecmm f(x)=g(h(x)), 10 f (x)=g (h(x))h'(x)
d=\/(x2—x1)2+(y2—y1)2 fudv=uv—_[vdu

S¢ox =27rh — mIomanb 60KOBOI
MOBEPXHOCTY [[VIMH/IPA

S6ox = 1l = wr\r: + h® — mwiomanab 60KOBOIL
HIOBEPXHOCTH KOHYCa
S cpep = 47 R? — TUIOIIATb TIOBEPXHOCTH
cdepsr
_ 2
Vunnm—mpa =rr'h

1
Vonyea = = Tr°h
3

4
Vmapa =— 7TR3
3



He nepeBopaunBanTe 3Ty CTpaHULYy N He
HaunHaunTe BbINOJIHATb 3aaHNA, NOKa Bam
He CKaXKyT 06 3Tom.




M1_01

Oynkuum fu g 3agansl popmynamu f(x)=x—-1n g(x)=(x+ 3)%.

Haitgure g(f(x))

(x=1)(x+3)*

(x+3)% -1

® ©

(2x —2)?

(x+2)

@ ©® O

x> +8

)
(=]
%)
<
b=

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1 8



M1_02
OynkiyA f onperenena cregyomuM 06pasom:

—x-1 opn  —2<x<-1
x+1 npu -1<x< 0
flx)=
-x+1 npu 0<x< 1
x—1 npn I<x< 2

Ha xakoM 13 prcyHKOB 1300pakeH rpaduk sToit GyHKIMNI?

® y y
W NA
L Sl 7 3 = L B

®

o~
=)
S
m
<
=

MaremaTtuka (npo¢unbHbIn ypoBeHb) - D 1



[na nporuosupoBanys npubbUIN y (B [O/UIapax) OT MPOJAKU X THICAY
emuMHUI HeKoToporo ToBapa (0 < x < 5) mpeIoXKeHbl [{Be MaTeMaTUIeCKIe MOTIENH,
OCHOBaHHbIE Ha Pa3HbIX METOAaX MapKeTIHTA.

Mogens P: y=6x—x
Mopenp Q: y=2x

Ilna kakux 3HadeHu x B Mofiert Q mporHosupyercs 66/blIast IpuObIIb,
yeM B Mopenu P?

A 0<x<4
0<x<5
© 3<x<5
O 3<x<4
® 4<x<5
z
=
o 2x+D(x+1)
4 Berumcmre lim ——————
X—>too 3x° -2
_1
® 7
2
3

—

@ ©® O

MA13004

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1

M1_03

M1_04

10



M1_05

2 1
Brrumcnnre nHTerpan .[1 x—— |dx.
x

1

® -3¢
1

5
© 23
@ 4

1
® 43

<
I
o
)
<<
=

MaTtemaTtuka (npodunbHbin ypoBeHb) - D 1 11



6 ®ynknua y = f(x) 3agaHa Ha otpeske [—3;3] cnegyrommMm rpadukom:

YA
2
’I —

O I . " —
0 1 2 3 x
-1+
2

A. JIna xaxux 3HadeHui x B uHTepBane (—3;3) ¢yukumsa f(x) HE asngerca
HEIIPEPBIBHOM

B. [lnsa xakux 3HaueHuMit X B uHTepBaje (—3;3) QyHkums f(x)
HE muddepenmumpyema?

wn
o
o
(32}
<
=

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1

M1_06

12



B gernipexyronpuuke ABCD puaronamu AC n BD nepecekawrcs B
7 touke E. JOKAJXWUTE, uro Touka E ABnAeTcs cepegyHoit suaroHaneit ACu BD.

)/!N

6
B(10;5)

D(2;1)

3anumure JO0Ka3aTe€/lIbCTBO.

o
N
=)
m
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=

MaremaTtuka (npo¢unbHbIn ypoBeHb) - D 1

M1_07
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Mé6_01

Bce 4ieHBl 6€CKOHEYHOT TeOMETPUIECKOI IIPOrPecCit MOTIOKUTENbHEI,

. . 1 .
IIEpBbIN Y/IEH PaBE€H 3,a TpeTUN 4Y/JI€H paBE€H 5 . I‘ICM}’ paBHa CyMMa 3TON

nporpeccun?
0 7
2
© 3
® ;

MA23069

Mé6_02

x+1
x—2

>1.

Pemnre HepaBeHCTBO

O

OrtBerT:

MA23135

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1 14



Ha pucynxke nsobpaxeHa KoMHaTa (BIJ] CBepXy), KoTopas uMeeT Gpopmy
HONTYKPyTa. APXUTEKTOP IVTAHUPYeT PACIIONOXUTD MOApPsy, 10 OAMHAKOBBIX
IUIOCKVIX OKOH Ha KPYIJION CTeHe KOMHATBI, KaK IT0Ka3aHo Ha pucyHke. ITo
KaKoJ1 U3 crefyomux GopMys, Iie r — pafinyc Kpyra, apXuTeKTop MOXeT
BBIYMC/IUTD MIVPUHY W KQKJOTO OKHa?

A w=rsin9°

w=2rsin9°
© w=rcosl8°
©

w=2rsin18°

N
o
A
N
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=

MaremaTtuka (npo¢unbHbIn ypoBeHb) - D 1

Mé6_03
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) x+x-2
1 1 Beruncianre lim ————
=1 x -1

[TpuBepuTe pemenne.

MA23165

Cos x

Haiigure f'(x), ecmn f(x)=e

-
N

@ eCOSx
e—sinx
© e -sinx
©® —e“"-sinx

MA23039

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1

Mé6_04

Mé6_05

16



Mé6_06

, 3x+2
Haitnre f(x), ecomt f(x) = 2 =
x—

[TpuBepuTe pemenne.

o
)
o0
]
<
b=

M6_07

—

=

\
\

(o]

D

/D./
S

o[\

R

I

Ha pucynke mso6paxen rpaduxk ¢pyHkuun y=x+cosx. Codna
YyTBEp)K/JaeT, 4YTO yIJIOBble KO3 UIVEHTDl KacaTe/bHBIX K 3TOMY Irpaduky B
Toukax A u B ogyHakoBbl. OOBACHNUTE, IOYEMY ee YTBEepXK/jeHle BEPHO.

0
o
0
I
<<
b=

MaremaTtuka (npo¢unbHbIn ypoBeHb) - D 1 17



x2+2

1 5 YkaknTe 061IMiT BUJ, IepBo0OpasHbIX Ayid pyHKImMM f(x) = npu
x>0,
1, 2
—x"——+C

1
5x2+21nx+C
I
(:) Ex +In2x+C

4
®) §x3+4x3+C

MA23042

CKoONbKO KOpHell MMeeT ypaBHEHMe SinXx+cosx =2 Ha MHTepBaje
(0; 8m)?

-
(o))

MA23080

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1

Mé6_08

M6_09

18



M7_01

JIuct 6ymaru tonmuuoit 0,01 cM paspesanu mOMonaM U OFGHY YacTh
IOJIOKMINM Ha JPYTylo. 3aTeM IONy4eHHYIO CTOIKY U3 IByX JIMUCTOB CHOBa
paspesany IOIoIaM U CJIOKWIN B CTOIKY M3 YeThIpeX /MMCTOB. Kakoil TOMHBI
HOJTYYUTCS CTOIIKA OyMaru, eC/ Ty OIepaluio IPOJieNaTh ellje 8 pas?

® 02cm
10,24 cm
© 20,48 cm

@ 32,0 cm

<
o
S
I
N
<
=

M7_02

5 1.
Kakomy 13 cefyommx 4ycesn paBHO — , €Clu X = —1+ 51 ?
X

-
o0

® -5+i
—4-2i
© -4+2i
©®  4+2i

m
\©
o
I
N
<
=

MaremaTtuka (npo¢unbHbIn ypoBeHb) - D 1 19



19 A

Ha pucynke nzo6paxxet rpaduk GyHKIMM f, KoTOopast 3agaeTcst GopMyoi

f(x)= ax® +bx + c. Haiinure 3Havenus K03 duimeHToB a, b u c.

[TpuBenuTe pemieHne.

MA23141

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1

M7_03

20



M7_04
Oynxums f3amana popmynoit f(x) = x* + 4, a byHKima g 3agana GopMymoit
¢(u) =2u—1. Haiigure Hanmenbinee sHadenve Gynximm g (f(x)).

® 0

)

©
[NSHIEN

©
N)

MA23133

M7_05
HPI/I6HI/I>KaHCb K JK€JI€3HOOOPOXHOMY IIe€pee3ny, MalllifHa HadMHAET

N
—

TOPMO3UTD U 32 BpeMsA TOPMOXKEHS B TeUeHNe  CeKYH/ IIpOe3)KaeT PacCTOAHME
2
s(t)=—t" +20t metpoB. Kakoe paccTosiHue mpoefeT MalIMHa C MOMEHTa Havaja

TOPMOJKEHUA IO ITIOJTHOV OCTAaHOBKM?

A -20m
10 m
© 50m
©® 100Mm

[oe]
N
o™
o
<
=

MaremaTtuka (npo¢unbHbIn ypoBeHb) - D 1 21



M7_06
Kaxoit 13 mpenioxeHHBIX HIDKe rpaduKoB 06/1aiaeT BceMn
2 2 CTIEYIOLIVIMU CBOVICTBAMIU:

f(=1)>0, f(3)<0, f(5)=0, f"(5)<0°?

N (!
\ /
N X o)

4

/
=WV

bt %

©)
KW
®)

L/

MA23151

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1 22



4 2

2 3 flx)=x"-2x

A. Harigute 3HaueHMe abCcLmcC TOYEK IepecedeHNs rpadyka JaHHOM QYHKIVN
c ocpio Ox.

B. Haiipute TOYKM MakcuMyMa ¥ MMHUMYMa JaHHOU QYHKIINN.

Touka (1) MakcuMyMa:

Touka(n) MuHUMYMa:

wn
m
o
I
I
<
=

MaremaTtuka (npo¢unbHbIn ypoBeHb) - D 1

M7_07
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M7_08

i

N
=
N
=\ N
AN
7
J
J
7

_4 %) O 2 4 X

N

o]
/

IS

®urypsl, pacnonoXxeHHble Ha PUCYHKe MeXAY rpadpukom GpyHKunm
y = f(x) n ocpio abcuucc, UMeIT ciaefylouue miomanu: ¢urypa A—4,8,
¢urypa B-0,8, purypa C-2.

Yemy paBeH uHTErpan j‘ f(x)dx?

-2
5,6

6,0
6,8
7,6

@0

=)
wn
=)
I
N
<<
=

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1 24



2 5 Kakos o6muit Bup nepsoo6pasubix s yuxun f(x) =e

@ i el+4x + C
el+4x +C

@ 4el+4x +C

@ ex+2x2 +C

s
o
1)
N
<<
=

MaremaTtuka (npo¢unbHbIn ypoBeHb) - D 1

1+4x ?

M7_09

25
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M7_10

12 +

10 +

O t t t t t t t t t t t t

V)

[psamas | mpoxonut vepes Touku A (1; - 2) u B (3; 4). [Tapannensua mu
upsmas | npsimoit PK?

OO6BACHUTE CBOII OTBET.

MartemaTtuka (npo¢punbHbIN ypoBeHb) - D 1 26



Ucnonb3oBaHne KanbKynatTopa

1. Tlonp30Banuch M1 Bbl KaJIbKY/IATOPOM IIPY BbITIOJIHEHUY 3aJaHNIA B 3TON TeTpaan?

@ Ma
Her

Ecnu Bbl He NONIb30BaNINCb KaNibKy/IATOPOM, TO BaM He Hafo OoTBevaTb Ha
nocnepywuime sonpocbl. bnarogapum Bac.

Ecnn Bbl nonb3oBanuncb KaJNIbKYJIATOPOM, nomanyﬁlcra, OTBeTbTe Ha Ka)l(,qbll‘l'l
n3 canepyoumnx sonpocos.

2. KanbKynaTop, KOTOPBII 5 UCIIONIb30BATI ...
(A) TpPOCTOIt — BBINOMHAET TOMHKO OCHOBHBIE oneparuu (+, —, -, : , % uim V), Ho He Moxer
HAaXOIMTD 3HAUCHMA TaKMX QYHKIWIL, Kak log, sin, cos;

HAY4YHBIN — BBIIOJIHAET OCHOBHBIE ollepauuiu (+, —, -, : , % WIN J ), a Taxoke MOXKeT HaXofuTh
3HaueHMs Takux QyHKUMII, Kak log, sin, cos;

U BBIIIOJIHATD KOPOTKUE ITPOTpaMMbl;

rpadu4eckuii — BBIIOMHACT BCE, YTO JIe/AI0T HAYYHBIIl VI IIPOrPaMMIUPYEMbIii Ka/lIbKY/IATOPEL,
Y MOXKeT 300pakaThb Ha AMCIIIee HEKOTOpbIe TPaduKIL.

© HpOFpaMMMpyeMbIﬁI — BBIIIOJIHAECT BCE, YTO O€/1a€T Hay‘leIf;I KaJIbKY/IATOP, I MOXKET XpPaHUTD

3. IIpu BBIIIOZTHEHNM TECTA A MOIb30BAJICA KA/IbKY/IATOPOM ...

(A) oueHb penko (IpM OTBETe MeHee YeM Ha 5 BOIIPOCOB)
uHorza (py oTBeTe Ha 5-10 BOIIPOCOB)

(© mocraTouno 4acTo (mpu oTBeTe 6omee 4eM Ha 10 BOIIPOCOB).

4. Mapka 1 MOJie/Tb Ka/JIbKY/IATOPa, KOTOPBIM A II0/Tb30BAJICA, — 3TO

BnaaoaapuM eac 3a mo, Hmo ebl omeemuJiu Ha nocmaeJieHHbie eonpocu!
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