OTPACNEBAS

) OJTMMMKHA
TA3NPOM mHDﬂhH“ﬂ'gB Maremaruka. Bapuant-31

3apanue 1. (5 6amnoB) Haittu cymmy Bcex mudp, UCHOIb3yeMbIX MPH 3allMCH HATYypaJbHBIX YHcel OT 1 110
1 000 000 000.

3anganmne 2. (10 6amoB) Pemmnts ypaBuenue f(f(x))=0,ecmu f(x)= x2 +2020X .

3aganue 3. (15 6amioB) B xBajgpar co cropoHoii 1 BricaHa OKpYKHOCTb, B 3Ty OKPY>KHOCTb BIIUCaH KBaJparT,
B KB3/IpaT CHOBA BIMCaHAa OKPYXXHOCTb U T.1. HaiiTu cymmy momaseit Bcex KBapaToB.

2020
3ananue 4. (20 6ann0B) 3agaHbl KBaApaThl CO CTOPOHAMH 8, = —— , A7l N =1,2,... MOXHO J1u Bce KBaIpaThl,
n

Ha4YMHAas CO BTOPOTO, BJIOKUTh B IIEPBbIN KBaApaT O€3 HAJIOKEHUN?

3anganmue 5. (20 6autoB) B smumke pasmerienst 2020 mpoOupok ¢ mpodamu HEPTEPOAYKTOB U3 CKBAXHH A U
b. MoxeT mu npo0 U3 CKBaXHHBI A OBITH CTOJBKO, YTOOBI BEPOATHOCTH B3STh HayjAady JBE NPOOUPKU C
npobaMu 13 OJJHOM CKBa)KMHBI ObL1a paBHa 0,57

3aganue 6. (30 6ammoB) Tpu Hacoca pasHON MPOWU3BOIUTEILHOCTH HAIMONHSIIM TaHKep HedThio. Eciin ObI
POM3BOANUTENHLHOCTh NEPBOro ObuIa B 2 pas3a, a TpeThero — B 3 pasza Oosiblie, 4YeM B ACHCTBUTEIBLHOCTH, TO
TaHKep ObLT OBl HAMONHEH 32 5 yacoB. Ecim Obl MPOM3BOAUTENHHOCTD MEPBOTO ObLIA B 3 pa3a, a BTOPOro — B 2

. 3
pasa, a TpeTbero — B 4 pasza 0oJblle, YeM B ICUCTBUTEIBHOCTH, TO TaHKEp ObLI ObI HAMOJHEH 3a BZ yaca. 3a

CKOJIBKO 4aCOB TaHKCP HAIIOJIHCH B IleICTBHTCHI:HOCTPI?
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3anpanue 1. (5 6amioB) Halitu cymmy Beex 1udp, UCIOIB3YEMBIX TIPH 3alMCH BCEX HATYPAIbHBIX YHCEN OT |
no 1 000 000 000.
Pemenue.

Ecmu no6asuts 0 (Hynb), To MOkHO 0Opa3oBars S00 000 000 map umcen:

(0;999999999), (1;999999998), (2;999999997), ..., (499999998;50000001), (499999999;50000000).

Cymma mudp B kaxoii nape Oyner pasHa 9-9=81.

Ecnmu no6aButk 1 B cymmy mudp mana HeyarenHoro npu 3toM yucio 1 000 000 000, To mosy4yum BCrO
cymmy mudp: 500000000 - 81+ 1 =40500000001.

Ortger. 40 500 000 001.

3ananue 2. (10 6awios) Pemnts ypasuenue f(f(x))=0, ecan f (X) = X2 + 2020X..
Pemrenne.

Iycrs f(X)=y. Torma umeem ypasuenne f(y)=0,T.e. y? +2020y=0, y; =0, y, =—2020.
Pemnm aBa monyuennsix ypaBHenus: f(X)=0 wmu f(X) =—-2000.

Tomyunm, X2 +2020x =0 wm X2 + 2020x =—2020.

1) x? +2020x=0, X, =—2020, X, =0.

2
2) %2 +2020x =—2020, X2 + 2020 + 2020 =0, D =20202 — 4-2020 = (2417070 ),
X4 =—1010 £12/7070 .
Orer. x, =—2020, X, =0, X5 4 =—1010 +12:/7070 .
3amanue 3. (15 6amuios) B kBaapat co cTopoHOii | BMcaHa OKPYKHOCTb, B 9Ty OKPYKHOCTb BITMCAH KBAJIpar,

B KBaJ[paT CHOBA BIMCaHa OKPYKHOCTh U T.1. HallTu cymMMy Iiomanei Bcex KBaJpaToB.
Pemenne.

JliiHa cTOpOHBI MEPBOTO KBaparTa paBHa 1, ero miomaab paBHa 1.

1
JlnuHa cTopoHbI BTOporo kBaapara paBHa — (T. [Iudaropa), ero riomaas paBHa — .

J2

JlnmHA CTOPOHBI TPETHETO KBapaTa paBHa > €ro IJIoIa b paBHA — .

1
JlnmHA CTOPOHBI YETBEPTOTO KBajJpaTa paBHa —— , €T0 TUIONIAh paBHA — .

22

I[J'II/IHa CTOPOHBI IIATOTO KBaJlpaTa paBHa Z , €TI0 IIoaab paBHaA E AT 1.
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[Tonyunm nocnenoBaTeIbHOCTD: 1, E’

1
0eCKOHEYHO yOBIBAIOIIYI0 TEOMETPHUECKYIO TPOrPECCHI0 CO 3HaAMEHaTelIeM ( = > T.C. |q| <1.

by

CyMMa wieHOB O€CKOHEUHO yOBbIBAIOLIEH T€OMETPUUECKON IPOrPECCUH paBHA S = —— .

1-q
1 1
Tx. b=1 g==,10 S=—F=2.
2 1
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2
OrtBert: 2.
3ananue 4. (20 6ana0B) 3agaHbl KBaApaThl CO CTOPOHAMH 8, = —— , A7l N =1,2,... MOXHO J1u Bce KBaIpaTHl,
n

HAYMHAs CO BTOPOTO, YJIOKUTH B MEPBBII KBaApaT 6€3 HaI0KEHUH?
Pemenne.
Paznenum kBagpaThl HA TPYNIIBI TaK, YTOOBI KOJIMYECTBO KBAIPATOB B IPyIIEe OBUIO POBHO 2 B CTEICHU

2020_2020) (2020_2020_2020_2020}

HOMepaFPYHHI)II[ > 3 4 5 g ' 7

CymMa I7UH CTOPOH KBaJapaToB B N -0if rpyImie paBHa

2020(i+ ! + ++j<2020-(i+i+...+ij=2020-1=2020.
2" 2" 41 2™ 1 2" 2" 2"
2npa3

KBa,I[paTLI n -ou T'pyHIibl IOMCEHIAOTCA pAAOM B MPAMOYI'OJIbHHUK C BBICOTOM

u mupunoi 2020.

[Tomemmast 3TH MPSIMOYTOJILHUKH, COACPIKAIINE TPYIIIBI KBaIPATOB, OJIMH HA JPYTOH, MOTYyYUM IPSIMOYTOJIEHUK
mpuHoit 2020 1 BHICOTOM, paBHOM CyMMe BBICOT MPSIMOYTOJIbHUKOB:

1 1 1 1 1
2020 -+ —+—+—+..+—+... |=2020,
2 22 28 2t 2"
T.C. B HepBLIfI KBaZ[paT IIOMECTUIINCH 663 HAJIOKCHUS BCC KBaI[paTI)I, Ha4YMWHadA CO BTOpOFO.
OrtBert. /[a, MOXHO.

3ananme 5. (20 6amioB) B smuke 2020 npobupok ¢ npodamu HehTeNpoIyKTOB co ckBakuH A u b. Moxer nu
po0 CO CKBaXKUHBI A OBITH CTOJBKO, YTOOBI BEPOSITHOCTh B3ATh HayJady JABE MPOOUPKU ¢ MpoOaMu ¢ OJHOU
CKBa)XMHBbI ObL1a paBHa 0,57
Pemenne.

[Tyctp B simmke N+ M mpoOUpPOK, U3 KOTOPBIX N ¢ MpoOaMu CKBaXHHBI A M M — CKBaXWHBI b. Torma

BEPOSATHOCTbH B3SITh JIBE MPOOUPKHU € MPOOAMH C OJHOW CKBaXKMHBI paBHA CYMME BEPOSTHOCTEM p(AA)+ p(BB ):
B3STh JIB€ IPOOUPKH C TPOOAMH CO CKBaXUHBI A WM B35Th JIBE€ IPOOUPKH ¢ TIpobaMu cO CKBaXHUHbI b.

AA n n-1 m m-1

- ) ; p\bb )= . _

PLAA) n+m n+m-1’ PBE) n+m n+m-1

p(AA)+ p(BB)= i n-1 4 m-1 r12—n+m2—m_1

ntm n+m-1 n+m n+m-1 (n+mfn+m-1) 2
Otkyma 2n? —2n+2m? —2m=(n+m)n+m-1),
2n? —2n+2m? —2m=n? +2nm+m? —n—m,
n2—2nm+m2=n+m,
(n—m)? =n+m.
T.k. mo ycnosuto 3agauu B sinuke 2020 mpobupok ¢ npodamu, T.e. N+ mM=2020, To (n — m)2 =2020. JTanHoe

YPaBHEHHE LETBIX PEIICHUI HE UMEET.
OTtBert. He moxer.



3apanue 6. (30 6aymoB) Tpu Hacoca pa3HON MPOM3BOIUTEIHPHOCTH HAMOJHSIN TaHKep HedThio. Ecmu Obl
MIPOU3BOIUTENIFHOCTh NIEPBOro OblIa B 2 pasa, a TpeThero — B 3 pa3a Oosblie, YeM B JACUCTBUTEIBLHOCTH, TO
TaHKep OB OBl HAMOJIHEH 3a 5 yacoB. Eciu ObI MpOM3BOAUTETLHOCTE MTEPBOTO ObLIA B 3 pa3a, a BTOPOTO — B 2

. 3
pasa, a TpE€ThETro — B 4 pasa 60J'IBIJ.I€, 4YEM B JCUCTBUTCIBHOCTU, TO TAHKEP ObL1 OBI HAIIOJIHEH 34 BZ Jaca. 3a

CKOJIbKO YaCOB TAHKEP HAIIOJHEH B JIEHCTBUTENLHOCTH?
Pewmenne.
O603naunM 00beM TaHkepa V (a HEKOTOPBIX €AMHHUIAX), @ TIPOU3BOIUTEIBLHOCTH MIEPBOTO, BTOPOTO U
TPEThEro HacoCOB uepe3 X, Y, Z, COOTBETCTBEHHO.
CocTaBuM MO YCIOBUSAM 33/1a4M J]Ba YPaBHEHUS:
5(2x +y +3z)=V,

3%(3x+ 2y +4z2)=V .

Ilycte t — 4uciO 4acoB, 3a KOTOPOE B ACUCTBUTEIBHOCTH HANoOiIHEH TaHkep. llomyumm Ttperbe
ypaBHEHHE:
t(x+y+2)=V.
CocTtaBuM cucTeMy ypaBHEHHUI:

V
2X+Yy+3z=—,
y 5

3x+2y+4z:ﬂ,
15

\Y
X+y+z=—.

Ecnu HalijieM Takue uncna o ¥ 3, 1JIs KOTOPBIX
a(2x+y+32)+BBx+2y +4z)=x+y+z,
TO 6yﬂeT CIIpaBEIJINBO PaBCHCTBO.

\Y & V
o—+pB—=—.
5 15 t
Jlis HaXOKIeHUs YnceNo U 3 CpaBHUM B YpaBHEHUH a(ZX +y+ 3Z)+ [3(3X +2y+ 42) =X+Yy+z

K03 (HULIMEHTHI TPU OIMHAKOBBIX HEM3BeCTHBIX. [lomyunm cucremy:

200+ 3B =1,
a+2B=1
3o +4p=1.
Pemmas cucremy, Haxogum o =-1, f=1.
CrnenoBaTenbHO, peliasi ypaBHEHUE % - \é = \ti , monyunm t=15.

OTtBer. 15 vacos.



