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3anaua 1. (5 Gamtos) Cpasuuts uncia A n B, ecn A =1009 2017 u B =100y 2018 :
2018 2019

Pemrenmne.

2017__1_ 1 2018__1_ 1
2018 2018 " 2019 2019

1 1 2017 2018 / 2017 /2018
3aMeTHM, 4TO >——, a3HauuT —— < , CIIeJOBATEIIHLHO 1000 < 1000 .
2018 2019 2018 2019 2018 2019

2017 ‘32018
< 100 .
2018 2019

[IpeacraBuM MOAKOPEHHBIE BEIPAKEHUS B BUJE:

OTtBer. 100\#

\/§+1+ 11,
J2-1 2-42 2 )

3agaua 2. (10 6ayuioB) HaiiTi 3HaueHue BeIpakeHnus A, eciid A= (3\/5 —4(

Pemrenmne.
V24101 1

+ +=+
J2-1 2-4J2 2

3aMeThM, 4YTO BBIPAKECHHUE SBJSICTCST CyMMOW OECKOHEYHO YOBIBAOIICH

TE€OMETPUIECKOH IMPOTPECCHH.

1 Y241 1 1
[IpoBepum: ==

1 241 Jalv2-)
e Ea 2z
J2-1 2(J2-1)

2o 2
V22 -1) V2(vz-1)
2 2
T.O., BbIPAXXCHHUC \/E—'_l + ! +l+... - CyMMa OECKOHEYHO y6bIBaIOH.[eI>i FeOMCTqueCKOﬁ IIporpeccuu
J2-1 2-42 2
2lV2-1)
CO 3HAMCHATCIIEM ( = 5 .
J2+1
toa Y2, 4 o adeer)  A2sr)  a2af
21242 2 L V2W2-1) -ValVe-1)lV2-1) Val2-1) W2-1fv2+
2

~V2[V2+1f =2(2+ 242 +1)=V2[3+V2)=312 +4.

V2 +1 1 1 2
CnenmoBarenbHo, A=I3vV2 -4 + +=+..=3V2-4)|3V2 +4)=3/2) -4? =18-16=2.

Otser. 2.



_ 2 —_
3amaua 3. (15 6autoB) Haiitu Hanbosbiiee 3naveHue Gpyukuuu f (X), ecnu f(z 3Xj _1X 22); 14
x+1)7 7 (x+1)

Pemenmue.

0O0603HaUYUM

—°X _t Torna x:ﬂ.
Xx+1 3+t

[Ipeobpazyem QyHKITUIO

(2 o 2 s
f(2—3xj:11x2+22x—14: 3+t 3+t _ L2t +222-t)3+1)-14@+t)° _
X+1 (x +1) (2_'[+1J2 (2-t+3+tf
3+t

= 2iS(44—44t +11t% +132—-22t — 22t> —126 -84t —14t2): 2%(— 25t2 —150t +50)= —t?—6t+2=f(t).

I'paduxom dynkuun f(t) sBasercs napaGona, BeTBH KOTOPOi HampaBieHbl BHU3. OHA UMeeT
HanboIIbIlee 3HAYEeHUe NpH ycioBuH f'(t)=0. f'(t)=-2t-6=0,t=-3.

Torna fHau6. [?j = fHLmﬁ. (t) = _(_ 3)2 - 6(_ 3) +2=11

+1
Ortser: 11.
3anauva 4. (20 6amtos) s Gynkiuu y = 2; Haiftn poussoaHyto 2018-ro nopska (y28)).
X© —3x+2
Pemenue.
1 1 (x-1)-(x-2) 1 1
H 6 ' = = = = — .
peodpasyen: dymao: y x2-3x+2 (x-1)fx-2) (x-1)x-2) x-2 x-1
y,_[ 1 1)’:_ 1 (1
x—2 x-1 (x—2) (x—1? )’
, 2 2 -1(-2) -1(-2
= —+ = + ,
(x=2F (-2 (x-2 (x-1f
po 6 6 123 12
x-2f (x-1"  (x-2f (x-1*
NO (-1)"n! N (-1)"n! |
(x=2)"  (x-1f
2018 2018
Torna, y(2018) - (_()1()_ 2)220?;3[ & + (_(i)_ 1)220(1)81 | - (X 302:;28018 + (XZ_(Sza()lg :
OTBeT. y(zo]_g) _ 2018 2018

(x— 2/ * (x—18



3agaua 5 (20 G6amnoB) B mByx simmkax Haxoautces Oonee 29 oQMHAKOBBIX Aeraieil. Uucio meranei B
MIEPBOM SIIIMKE, YMEHBIIEHHOE Ha 2, OoJiee yeM B 3 pa3a MPEBHIMIAST YUCIIO JIeTaIeld BO BTOPOM SIITUKE.
YTpoeHHOE YHCIIO AeTaeil B IEPBOM SIITUKE MPEBBIMIAST YABOCHHOE YUCIIO JIETale BO BTOPOM SIIIUKE
MeHee yeM Ha 60. CKoJIbKO JieTajeil B KaKJIOM sIuKe?

Pewenne.
IIycte X — 4mcio neraneil B IEPBOM SIIHUKE, 4 Y — YUCIIO JETAJIEH BO BTOPOM SIIIHKE.

x+y>29,
Torma u3 yciioBus 3aja4yl UMEET MECTO CUCTEMA HEPABEHCTB: ¢ X —2 > 3y,
3x—-2y <60.

X>29-y,
[Iepenumem 3Ty cuctemMy B BUJIE < X > 3y +2,

2
20—y > X
3y

20+ 2 y>29-y,
Otcroga cienyer, 4TO CIpaBeJINBa CUCTEMa HEPABEHCTB g
20+ 3 y >3y+2.

3HayuT, £<y<ﬁ, 5E<y<7§.
5 7 5 7

Tak kak y — HaTypaJIbHOE YHCJIO, TO Y MOYKET OBITh PaBHO WUJIH 6, UK 7.

X>29-y, X> 23
Ecim y=6, To cuctema < X >3y +2, HUMeEeT BUL < X > 20,

2
20+ =y > X X <24,
3
OueBUAHO, UTO HET TAKUX HATYpPaJIbHBIX YUCET X, YIOBJIECTBOPSIONINX €H.
X>29-vy, X>22,
Ecnu y =7, Torna cucrema § X >3y + 2, NEpENUIIETCSA B BUAE ¢ X > 23,
2 2
20+—y>X X<24—.
3 3
Cy1iecTByeT eIMHCTBEHHOE HATYPAJIbHOE YUCIIO X = 24, yJI0BJIETBOPAIOILIEE 3TOM CUCTEME.
CrnenoBaTenbHO, B IIEPBOM sIIIMKe 24 neTalid, a BO BTOPOM SIIIMKE 7 JeTalIeH.

OTtBeT: 24 1eTajiu B IEPBOM SIIIUKE,
7 neraJjieii BO BTOPOM SIIIMKe.



3anaya 6. (30 6amnoB) Pemuts cucteMy ypaBHEHUH JUTsS BCEX MOJIOKUTEIBHBIX 3HAYCHUN X, Y, Z

X% +xy+y% =9,
X% +xz+2% =4,
y2 +yz+122 =49,

Pemrenmne.

x2+y2—2(— jxy=32,

J

y2+ 2% - 2(—%ij =72

x2+xy+ y2 =9,

22

Nl o

Tepemmmem cucteMy < x° + xz + 22 = 4, BBHUAe {X* + 2% — 2(—

y2 +yz+22 =49

. x? + y? —2xycosl20 = 3?,
Tk 5= c0s120°, To cucTeMy mepenumeM I x> + z2 — 2xzcos120° = 22,
y? + 22 - 2yzcos120° = 72

VYpaBHEHUS TIONYYUBIICHCS CHUCTEMBI MOXKHO HMHTEPIIPETHPOBATh KaK TEOPEMbl KOCHHYCOB JUIS
TPEYroJbHUKOB ¢ yriioM B 120° u ctopoHamu X u Y, X u Z, Y u Z, T.e.

TIEpPBOE YpaBHEHHE — TPEYTOJIBHUK CO CTOPOHAMH X,Y, 3;
BTOpPOE YpaBHEHUE — TPEYTOJBHUK CO CTOPOHAMHU X,Z, 2;
TpEeThe YpaBHEHUE — TPEYrOJbHUK CO CTOpOHAMH Y,Z, 7.

Ecmu CYILICCTBYIOT MOJIOXKUTCIIbHBIC PCIICHUS X, Y U Z , TO COCTAaBUTCS U O6T>€MJ'II-OH.IPII>1 TPEYTr'OJIbHUK CO

CTOpOHaMHU 3,2,7. Takoro TPEYroJIbHUKa HE CYIICCTBYCT. CHCI[OB&TGHBHO, B IIOJOXUTCJIIBHBIX 4YHCIax
CUCTCMa HC MMCCT PCIICHUC.
OTBeT: B OJI0KATEJIbHBIX YHCJIAX CHCTEMA He HMeeT pEMEHHﬁ.



. OTPACNEBAS
) ONUMNMUARA
é[ﬂl"lﬂ IKONBHUKOB MaremaTnka. 11 knacc.

Bapuant-32
3amaua 1. Cpapuuts uncna A u B, eciu A= 20010/ 2018 uB= 20010/ 2019.
2019 2020

Pemrenmne.
2018 1 1 2019 1 1

2019 2019’ 2020 2020

1 1 2018 2019 / 2018 /2019
3aMeTHM, 4TO > ——, a3HauuT —— < , CIIeJ0BaTEIIHLHO, 2000 < 2000 .
2019 2020 2019 2020 2019 2020

2018 3 200(\)/2019 |
2019 2020

[IpeacraBuM MOAKOPEHHBIE BEIPAKEHUS B BUJE:

OTBerT. 2002/

3agaua 2. (10 6aymioB) HaiiTi 3HadeHne BeIpaXeHHS A, €CITH

A:(4\/§+8{\/§(\/§—2)+3_2\/§+\/§_2+...].

V3 43
Pemenne.
3-2V3 V3-2 1
A=(ava+8f VB3 2)+ 328 32, 1 45,0 ﬁ_z(ﬁ+1+_+...j
3 vaf Va2 2052l 1
3aMeTUM, 4TO BBIPAKECHHUE V3 +1+%+... SBJISICTCSI CYMMOM OECKOHEYHO YOBIBAIOIIEH reOMETPHUICCKOM
1
MIPOrPECCUU CO 3HAMEHATENEM ( = —— .
J3
Torna \/§+1+i+...= V3 3 3(\/§+1) 3(\/§+1).

BT B (BBl 2

J3
CnenmoBaTeabHO,
A= 4(\/§+2X\/§—2{\/§+1+%+..} =4-(3-4)- 3‘/§2+1 ——6(v3+1).

OtBet. A= —6(\/§ +1).



3aganue 3. (15 6aios) Haiitn nauGonbuiee 3nauenue Gpynkiuu f(x), ecn

f(l—Zx]_3.3—4x—4x2
x+1 (x+1)?

Penrenmne.

0603HaYNM 1-2x =t . Torma x:l;t.
Xx+1 2+t

[Ipeobpazyem QyHKIUIO

_4@1)_4@132 5. 32+ tf —4-t)f2+t)-4@-tf _

f(1—2xj:3‘3—4x—4x2 _3. _
x+1 (x+1Y (1—t+1J2 Q-t+2+t)
2+t
2 2 2
:3.3(4+4t+t )—4(2—2t9+t—t )—4(1—2t+t ):%(3t2+24t)=t2+8t: £(t)

I'paduxom dynxuun f(t) spisercs mapabona, BeTBH KOTOpOii HampaBieHbl BBepX. OHa UMeeT

HaMMeHblIIee 3HaYeHHe [Py ycioBun f'(t)=0. f'(t)=2t+8=0,t=—4.

Torsn (228 = s )= 4F +8-4)=-16
X+1

3anayva 4. (20 6awios) [lnst QpyHKimu y = — .
X j—

Pemenne.
2x  x—1+x+1 (x-1)+(x+1) 1 L1

[Ipeo6 Ly= = = = '
peobpaszyeM QYHKIUIO: Y -1 (x=1)x+1) (x—1)x+1) x+1 x-1

y':(X:-I-Fl+ xilj’ :_(le)z J{_ (X‘ll)zj,

b2 2 _-1(-2) -1.(-2)
(x+1P  (x-17  (x+1f  (x-1¢

s 8 6 (23, 102
(x+1*  (x-1) (x+1)* (x-1)*

;&n) _ Y (1) _
(x+1)"  (x-2)

Tor, y9) _ 02019 (1f*P2019 2019 2019
, (x+ 1P (x—17° (x+ 1P (x— 1)1
OTser. y(zolg)

HaiTh pon3BoAHYI0 2019-T0 mopsiaka (y

Orser: -16.

(2019) ).

2019 2019
(X + 1)2019 (X _ 1)2019 )




3agaua 5 (20 GamnoB) B aByx siukax HaxoauTcs Oosee 26 oquHAKOBBIX Aeraneil. Uucno jperancii B
MEPBOM SIIIMKE, YMEHBIIEHHOE Ha 3, OoJiee yeM B 3 pa3a MPEBHIMIAST YUCIIO JIeTaield BO BTOPOM SIITUKE.
YTpoeHHOE YHCIIO AeTajieii B MEPBOM SIIUKE MPEBHIIIAET YABOCHHOE YUCIO JeTalied BO BTOPOM SIIHUKE
MeHee ueM Ha 55. CKoJIbKO JieTajell B KaKJIOM SIuKe?

Pemenue.
[TycTh X — 4KCIO AETANIel B IEPBOM SIIIMKE, & Y — YHACIIO JIETajJel BO BTOPOM AIIUKE. Toraa u3 ycioBus
x+y > 26,
3ala4d MMEET MECTO CHCTEMa HEPABEHCTB: < X —3 > 3y,
3Xx—2y < 55.
X>26-Y,
Ilepennmem 3Ty cucrteMy B BUAE § X > 3y + 3,
55+2y
—>X
3

2 2
Otcroga cienyer, 4To CIpaBeJIMBbI HEPABEHCTBA: 55#3)/ >26-y u 55#3)/ >3y +3.

23 46
3Hayut 3 <y< - AJIN.

Tak kak y — HaTypaJIbHOE YHCJI0, TO Y MOKET ObITh paBHO wiu 5, wiu 6. Eciiu y=5, To cucrema (2)

X > 21,
UMeEET BUJI X >18,
2
X<21—.
3
SIcHO, YTO HET HATypaJbHBIX YUCEN, YIOBIECTBOPSIOINUX €.
X > 20,
Ecmun y=6, Torna cucrema (2) nepenumercs B BUae § X > 21,
1
X<22—.
3

CymiecTByeT €IMHCTBEHHOE HATYPAJIbHOE YUCIIO X = 22, YAOBJICTBOPSIOIIEE 3TON CUCTEME.
CrnenoBaTenbHO, B IIEPBOM SIIIMKE 22 A€TAJIM, @ BO BTOPOM SIIUKE 6 IeTanei.
OTtBeT: 22 1eTaJId B IEPBOM SIIIIUKE,
6 neraJjieii BO BTOPpOM sIIIMKe.



3anaya 6. (30 GamioB) Pemuts cucreMy ypaBHEHUH Ul BCEX IOJIOKUTEIbHBIX 3HAUSHUH X, Y, Z

x2 + Xy + y2 =25,

X% +xz+2% =4,
y2 +yz+2% =64,

Pemrenmne.

X2+ y? —2[—ljxy =5°,

N

x2+xy+ y2 =25,

N |

Tepenmmenm cucteMy | x% + xz+2° =4, BBUIE 4 X +2° — 2(— —sz =2°,

y2+yz+22 =64

y2+zz—2(

X + y? — 2xycos120° =52,

1 2
—=|yz =8~
)

1
Tk 5= c0s120°, To cucTeMy mepenumeM I x> + z2 — 2xzcos120° = 22,
y? + 22 —2yzc0s120° =82

VYpaBHEHUS TIONYYWBIICHCS CHUCTEMBI MOXXHO HMHTEPIIPETHPOBATh KaK TEOPEMbl KOCHHYCOB JUIS
TPEYroJbHUKOB ¢ yriioM B 120° u ctopoHamu X u Y, X u Z, Yy u Z, T.e.

MepBOE ypaBHEHUE — TPEYTOJIBHUK CO CTOPOHAMH X,Y, ;
BTOpPOE YpaBHEHUE — TPEYTOJIBHHUK CO CTOPOHAMHU X,Z, 2;
TpEeThe YpaBHEHUE — TPEYrOJbHUK CO CTOpOHaMH Y,Z, 8.

Ecmu CYILICCTBYIOT MOJIOKUTCIIBHBIC PCIICHUSA X, Y U Z , TO COCTAaBUTCS U O6T>€MJ'II-OH.IPII>1 TPEYTr'OJIbHUK CO

CTOpOHaMHU 3,2,7. Takoro TPEYroJIbHUKa HE CYIICCTBYCT. CJ'ICI[OBaTeJ'IBHO, B IIOJOXUTCIIBHBIX 4YHCIax
CUCTCMa HC MMCCT PCIICHUC.

OTBeT: B M0JI0KUTEIbHBIX YHCJIAX CHCTEMA He MMeeT pemelmﬁ.



