TpenupoBounas pabora no MATEMATHKE
11 kaacc
20 nexabps 2016 roma
Bapuantr MA10209
(npo¢uIbHBII YPOBEHB)

Beimmonaena: 1O KJIacc

I/IHCprKHHH 10 BBINOJTHCHHUIO paﬁoTbl

Ha BbinonHenwe paboOThl MO MaTeMaTUKE OTBOAUTCS 3 yaca 55 MHUHYT
(235 munyT). PaboTa cocTouT M3 ABYX YacTel, BKIIOUAOIIUX B ceOs 19 3agaHui.

Yacte 1 comepkutr 8 3amaHuii 6a30BOro YpOBHS CIOXHOCTH C KpPaTKUM
orBeToM. Yactb 2 colaepkuT 4 3aJaHus TOBBILIEHHOTO YPOBHS CJIOKHOCTH
C KpaTKMM OTBETOM U 7 3aJJaHWM IMOBBIIICHHOTO U BBICOKOT'O YPOBHEH CJIOXKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3amaHusaM 1—12 3anuceIBalOTCS B BUJAE IEJIOr0 4YHCIA WIHU
KOHEUHOM JECATUYHON JPOOH.

[Ipu BeImONHEHHMH 3anaHuil 13—19 Tpebyercs 3amucarh NOJHOE PELIEHUE HA
OTIICTTLHOM JIUCTE OyMard.

[Ipr BBIIOTHEHUM 3aJaHUM MOXHO TIOJIB30BATHCA YEPHOBHUKOM. 3alucu
B YEPHOBUKE HE YUUTHIBAIOTCS MIPU OLICHUBAHUU PaOOTHI.

bambl, nonyyeHHble Bamu 3a BBITOJTHEHHBIE 3a/IaHUSL, CYMMUPYIOTCSL.

[ToctapaiiTech BBINOAHUTH KaK MOXHO OoJibllie 3aJaHuili W HaOpaTh
HanOOJIbIIIEE KOJTMYECTBO OAILIOB.

Kenaem ycnexa!
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Marematuka. 11 knacc. Bapuant MA10209 (3anan, npoduibHbIN ypoBEeHb) 2

Yactp 1

Omeemom K Kaxcoomy 3a0aHUI0 A61AemcA KOHEeYHAs OecaAmuunHas O0poow,
yenoe 4ucio uiu nocied08amenbHoCms yugp. 3anuwiume omeemsl K 3a0a-
HUAM 6 nojle omeema ¢ mexkcme padomeul.

@nakon mammyHs crout 140 py6neit. Kakoe Hanbonbiee Koau4ecTBO (IakoHOB
MOHO KynuTh Ha 900 pyOmeil Bo BpeMsi pacrpoaxku, KOrjAa CKUIKAa COCTABIIAET
35 %?

OrtBeT:

Ha pucyHke >XMpHBIMM TOYKaMM IIOKa3aHa LieHa HE(PTH HAa MOMEHT 3aKpBITUS
OWpKEBBIX TOProB BO Bce paboume guu ¢ 4 mo 19 ampens 2002 roma. Ilo
TOPU30HTANN YKa3bIBAIOTCS YHCIAa Mecslla, 0 BEpTUKANU IieHa Oappens HedTu
B gojutapax CHIA. Jlns HarfasiAHOCTH >KUPHBIE TOYKM HA PUCYHKE COEIHHEHBI
nuauer. Onpenenure o pUCyHKY HauOOIbIIYIO IIeHY He()TH Ha MOMEHT 3aKPBITHS
TOProB B yKazaHHbIi nepuon (B gosutapax CIIIA 3a 6appens).
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OTBeT:

Haitnure momanp Tpaneuuu, u3o0paxEHHON Ha KieTdyarod Oymare ¢ pazMepom
kieTku 1 cm X 1 cM (cm. puc.). OTBeT aiiTe B KBapPaTHBIX CAHTUMETPAX.

I c™m

OrtBer:

© Cratl'paxg 2016—2017 yu. r. [lyGnukarus B IHTepHETE WU MIEYAaTHRIX W3IaHUAX 0€3 TUCHMEHHOTO
cornacus Cratl paj 3ampenieHa




Marematuka. 11 knacc. Bapuant MA10209 (3anan, npoduibHbIN ypoBEeHb) 3

B rpymnne TtypuctoB 32 denoBeka. MX BepTOIETOM B HECKOJIBKO HNPUEMOB
3a0pachlBalOT B TPYJAHOJOCTYIIHBIA paioH 1o 4 uenoBeka 3a peic. [lopsnok,
B KOTOPOM BEPTOJIET NIEPEBO3UT TYPUCTOB, CiiydyaeH. Hailgure BEpOSTHOCTH TOTO,
yTO TypuCT K. OJIETUT IIATHIM PENCOM BEPTONETA.

OrtBer:

Haiinure kopeHb ypaBHEHUS L :l
peHbYP V2x-54 3"

OrtBer:

Cropona AB tpeyronbanka ABC pasna 37. [IpotuBonexaniuii et yron C paBeH
150°. Haitnute paanyc OKpyKHOCTH, OTIMCAHHON OKOJIO 3TOI'0 TPEYTOJbHHKA.

OrtBeT:

Ha pucynke m3obpaxén rpabuk QyHKImu y = f '(x) — TIPOU3BOJHON (PYHKIIMH
f(x) . Ha ocu abcupce OTMEUEHBI AEBSATD TOUCK: X|, X, X3, X4, X5, Xg, X7, Xg,

Xy . CKOJIBKO M3 9THX TOYEK JISXKUT Ha IIPOMEXKyTKax Bo3pactanus Gpyrkuun [ (x)?

y=f(x) »i
XX, X, | X, X5 X,
I T | T | I
AR S
I | I
/\L/ I
|
Ortger:
B npaBunbHO#N deThipéxyronbHor nupamuae SABCD Touka O — UEHTP

ocHOBaHus, S — BepumHa, SO =24, SD =26 . Haiinute nnuny otpe3ka AC .

OTtBeT:
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Marematuka. 11 knacc. Bapuant MA10209 (3anan, npoduibHbIN ypoBEeHb) 4

Yactp 2

6,4

Halinnre 3HaueHre BhIpaKEHUS —105 -
16~

OTBeT:

Boicota Hajg 3eMiéil MOJOPOMIEHHOTO BBEPX MsYa MEHSAETCA 110 3aKOHY
2
h(t)=1,8+10t—5¢", rne h — BbicOTa B MeTpax, ¢ — BpeMsA B CEKyHJax,

nporieamnee ¢ MoMeHTa Opocka. Kakoe BpeMs Msia OyaeT HaXOAUTHCS Ha BHICOTE
He MeHee 5 MeTpoB? OTBET JaliTe B CEKYH/IaX.

OrtBer:

Ot npucranu A K TpUCTaHU B, pacCTOSTHUE MEXAY KOTOPbIMH paBHO 154 km,
OTHPABUJICSA C MOCTOSIHHOW CKOPOCTBIO MEPBBIM TEIUIOXOM, a uepe3 3 yaca moclie
ATOTO CJIEJIOM 332 HUM CO CKOPOCTHIO Ha 3 KM/4 OOJbIeH, OTIPABUIICS BTOPOH.
Haiimute ckopocTh MEepBOTO TEIIOXOa, €CJIM B MyHKT B 00a TeIuioxo 1a npuobsuin
oaHOBpeMeHHO. OTBET JaiiTe B KM/H.

OrtBeT:

Haiinure Hambonbiuee 3HaueHne GyHKuuu y=(x—2 )2 (x—4)+5 Ha oTpeske
[1;3].

OTtBeT:

Jlna 3anucu pewienuit u omeemos na 3aoanusn 13—19 ucnonv3zyiime omoenvHbwlil
aucm. 3anuuwiume cHaA4ana Homep 6vinoanaemozo 3aoanus (13, 14 u m. 0.),
a 3amem nojHoe 000cHo8aHHOoe peuitenue u omeem. Omeemul 3anucvleaiime
uémko u pazoopuueo.

13

2cos2 x—~/3cosx ~0
log , (sinx)

a) Pemure ypaBHeHuHe

0) Haiinure Bce KOpHU ATOTO YpaBHEHUS, TPUHAIIICIKAITUE OTPE3KY {—37@ - %n}
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Marematuka. 11 knacc. Bapuant MA10209 (3anan, npoduibHbIN ypoBEeHb) 5

Hana mnpasunbHas TpeyronpHas mnpusmMa ABCAB|C;, y KOTOpo# cTOpoHa
OCHOBaHMA paBHa 2, a 00koBoe pebpo pasHo 3. Uepes Toukn A, C; u cepenuny T
pebpa A, B, nposejieHa IIJIOCKOCTb.

a) Jlokaxxute, 4TO ceueHHE MPU3MBI YKA3aHHOM IUIOCKOCTBIO SIBIISETCS TMPSIMO-
YTOJIBHBIM TPEYTOJILHUKOM.
0) Haiinure yron Mexy mIOCKOCTHIO CEUEHUS U TII0CKOCThI0 ABC .

2(x+1)
1 ) q

2x
3% 542
;

x+3

Pemure HepaBeHCTBO <0.

Han tpeyronpauk ABC . CepequHHBIN EPIECHANKYJISP K CTOpoHe AB mnepeceka-
etcs ¢ ouccekrpucoii yrnma BAC B Touke K , nexame Ha ctopone BC .

a) Jlokaxwure, 4TO AC* =BC-CK.
06) Haiimute pagmyc OKpY)KHOCTH, BIHMCAaHHOW B TpeyroibHUK AKB, eciu

cos B :%, AC =36, a momanas Tpeyroabauka AKC paBHa 126V/5.

[lo OGu3Hec-maHy mpeanonaraeTcs BIOXKUTh B YETBIPEXJIETHUNM MPOEKT LeJioe
YUCJIO MWUIMOHOB pyOnei. Ilo mToram kaxaoro rojia IUIAHUPYETCS MPUPOCT
cpeactB Bkiaaunka Ha 20 % 1mo cpaBHEHUIO ¢ HayajaoMm roaa. HadwuciieHHble
IIPOLICHTHl OCTAIOTCA BIJIOKEHHBIMM B IIpOoeKT. Kpome »drtoro, cpady mocie
HAYUCJICHUW TPOLICHTOB HYKHbBI JOMOJHUTENbHBIE BIOXKEHUS: M0 20 MUILIMOHOB
pyOneit B mepBbIi U BTOpOM rojapl, a Takke 1o 10 MUIUTMOHOB B TpPETUH H
yeTBEPTHIM roAbl. Halanrte HaMMEHbIIMK pa3Mep NEPBOHAYAIBHBIX BIIOKECHUM,
IpY KOTOPOM OHH 32 JBa rojaa ctanyTt oosapuie 100 MUIIIMOHOB, a 3a YEThIpe roja
ctanyT OoJbie 170 MULTHOHOB pyOJIei.

HaﬁﬂHTe BCC 3HAUCHU IMapaMCTpa a, IIPHU Ka>KA0M N3 KOTOPBIX CHUCTCMaA

((x=5)"+(y=-3)"-9)((x=2)*+(y+1)*) <0,
y=ax+a+3
HE UMEET PEILICHUM.
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Maremaruka. 11knacc. Bapuant MA10209 Banan, npodriibHbIA ypOBEHb) 6

Bospacratonme  apupMeTHUECKHE ~ MPOrPECCHH Ay, Ay, .oy Ay -
b, by, ..., b, , .. cocTosaT U3 HaTypanbHBIX YnCe.
& & a4
a) CylIecTByIOT JIM Takue MPOTPECcCHH, Ui KOTOPhIX —, o p T
b, 2 4
pa3uyHble HATYpAIbHbIE YHCTA?
a b A4
0) CyliecTByOT JId Takue MPOTPECCUH, A KOTOPhIX -—=—, —= H — —
b, " a, b,
pa3luYHbIC HATYpAIIbHbBIC YKCIa?
a
B) Kakoe HanMeHbllee 3HAYCHHE MOXET MPHHHMATh JAPOOb ~—2, €CIIM H3BECTHO,
b
2
4To =, —= aio — pa3nUYHbIC HATYPAaJbHBIC YKCIa?

blb " by
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TpenupoBounas pabora no MATEMATHKE
11 kaacc
20 nexabps 2016 roma
Bapuant MA10210
(npo¢uIbHBII YPOBEHB)

Beimmonaena: 1O KJIacc

I/IHCprKHHH 10 BBINOJTHCHHUIO paﬁoTbl

Ha BbinonHenwe paboOThl MO MaTeMaTUKE OTBOAUTCS 3 yaca 55 MHUHYT
(235 munyT). PaboTa cocTouT M3 ABYX YacTel, BKIIOUAOIIUX B ceOs 19 3agaHui.

Yacte 1 comepkutr 8 3amaHuii 6a30BOro YpOBHS CIOXHOCTH C KpPaTKUM
orBeToM. Yactb 2 colaepkuT 4 3aJaHus TOBBILIEHHOTO YPOBHS CJIOKHOCTH
C KpaTKMM OTBETOM U 7 3aJJaHWM IMOBBIIICHHOTO U BBICOKOT'O YPOBHEH CJIOXKHOCTH
C Pa3BEPHYTHIM OTBETOM.

OtBeTbl K 3amaHusaM 1—12 3anuceIBalOTCS B BUJAE IEJIOr0 4YHCIA WIHU
KOHEUHOM JECATUYHON JPOOH.

[Ipu BeImONHEHHMH 3anaHuil 13—19 Tpebyercs 3amucarh NOJHOE PELIEHUE HA
OTIICTTLHOM JIUCTE OyMard.

[Ipr BBIIOTHEHUM 3aJaHUM MOXHO TIOJIB30BATHCA YEPHOBHUKOM. 3alucu
B YEPHOBUKE HE YUUTHIBAIOTCS MIPU OLICHUBAHUU PaOOTHI.

bambl, nonyyeHHble Bamu 3a BBITOJTHEHHBIE 3a/IaHUSL, CYMMUPYIOTCSL.

[ToctapaiiTech BBINOAHUTH KaK MOXHO OoJibllie 3aJaHuili W HaOpaTh
HanOOJIbIIIEE KOJTMYECTBO OAILIOB.

Kenaem ycnexa!

© Cratl'pax 2016—2017 yu. r. [Tyonuxarus B UHTEepHETE WU MEUATHRIX U3IaHUAX 0€3 TUCHMEHHOTO
cornacus Cratl paj 3ampenieHa



Marematuka. 11 knacc. Bapuant MA10210 (3anan, npoduibHbIN ypoBEeHb) 2

Yactp 1

Omeemom K Kaxcoomy 3a0aHUI0 A61AemcA KOHEeYHAs OecaAmuunHas O0poow,
yenoe 4ucio uiu nocied08amenbHoCms yugp. 3anuwiume omeemsl K 3a0a-
HUAM 6 nojle omeema ¢ mexkcme padomeul.

@nakon mamiyHs ctouT 150 pyOneit. Kakoe mHanbomnbiee KOIu4ecTBO (IIakOHOB
MOHO KynuTh Ha 800 pyOnieil BO Bpems pacipoaku, KOTr/Aa CKHJIKa COCTAaBIISIET
25 %?

OTBeT:

Ha pucyHke )KMpHBIME TOYKaMu IOKa3aHa CPEAHEMECAYHAs] TEMIIEPATYpa BO3AyXa
3a Kaxapii mecan 1920 roma. Ilo ropu3oHTaNM yKa3bIBAIOTCA MECSLBI, IO
BEpTHUKAIM — TeMmIeparypa B rpanycax Llembcus. [[ns HarnsgHOCTH KMpHBIE
TOYKH COEJIMHEHBI JInHUEH. Onpenenure Mno pUCyHKY, Kakoil Obulia HanOoJiblias
cpennemecsaunas temneparypa B Coun B 1920 roxy. OTBer naiite B rpamycax
Llenscus.

°C
20 : : :
16 L— :_'.'j_'_'.'j_'_'.'é.'.f

I |
1 2 3 4 H 6 T 8 9 10 11 12
1920 -.

=

OrtBer:
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Marematuka. 11 knacc. Bapuant MA10210 (3anan, npoduibHbIN ypoBEeHb) 3

Haitnure mmomanp Tpaneuuu, u3o0paxEHHON Ha KieTyarod Oymare ¢ pasMepom
kieTku 1 cm X 1 cM (cm. puc.). OTBeT aiiTe B KBaJPaTHBIX CAHTUMETPAX.

I cMm

OrtBeT:

B rpymnne TtypuctoB 30 denoBek. Mx BepTONETOM B HECKOJIBKO MNPUEMOB
3a0pachiBalOT B TPYJIHOAOCTYIHBIM paiioH mo 3 wyenoBeka 3a peiic. [lopsnok,
B KOTOPOM BEPTOJET MEPEBO3UT TYPUCTOB, ciaydacH. Haliiure BEpOSITHOCTh TOTO,
4yTO TYpUCT H. moneTuT 4eTBEPTHIM pENCOM BEPTOJIETA.

Otser:

Haigure kopenb ypaBHeHUS / _10__ l
4x-58 7

Otger:

Cropona AB tpeyronbHuka ABC paBHa 42. IIpotuBonexanuii eii yron C paBeH
150°. HaliquTe pannyc OKpyKHOCTH, OTUCAHHOM OKOJIO 3TOT0 TPEYroJIbHUKA.

OrtBeT:

© Cratl'paxg 2016—2017 yu. r. [lyGnukarus B IHTepHETE WU MIEYAaTHRIX W3IaHUAX 0€3 TUCHMEHHOTO
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Marematuka. 11 knacc. Bapuant MA10210 (3anan, npoduibHbIN ypoBEeHb) 4

!
Ha pucynke n3o6paxén rpadux dynkuun y = f (X) — mpousBOIHON (GyHKIHH
f(x). Ha ocu abcupcc OTMEYEHBI CeMb TOYEK: X, X,, X3, X4, Xs, Xg, X

CKOJIBKO M3 9THX TOYEK JISKHUT Ha IPOMEKyTKax BospacTanus GyHkimu f(x)?

y=f(x) ¥\
I\
i S\
X X L [Xy Xg Xy \ X
| |
| \
|
Ortser:
B mpaBwibHOU ueThipéxyroiapHod mnupamuae SABCD touka O — UEHTP

ocHOBaHus, S — BepumnHa, SO =48, SB =60. Haiinure nnuny orpeska BD .

OrtBeT:

Yactp 2

6,4

Halinnre 3HaueHre BhIpaKeHUS R

49

OrtBerT:

Beicota Han 3eMiIéli  MOAOPOLMIEHHOTO BBEPX MsS4a MEHSETC IO  3aKOHY
2
h(t)=1+12¢t-5t", rne h — BbICOTA B MeTpax, ! — BpeMs B CEKyHZIax,

nporieamnee ¢ MoMeHTa Opocka. Kakoe BpeMs Msia OyaeT HaXOAUTHCS Ha BHICOTE
He MeHee 5 MeTpoB? OTBET JaliTe B CEKyHaX.

OrtBerT:

© Cratl'pax 2016—2017 yu. r. [Tyonuxarus B UHTEepHETE WU MEUATHRIX U3IaHUAX 0€3 TUCHMEHHOTO
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Marematuka. 11 knacc. Bapuant MA10210 (3anan, npoduibHbIN ypoBEeHb) 5

Ot npuctanu 4 K NpUCTaHU B, pacCTOAHUE MEXKAY KOTOPbIMM paBHO 192 km,
OTHPABUJICS C MOCTOSSHHOW CKOPOCTBIO NEPBBIM TEIUIOXOM, a depe3 4 yaca mociie
ATOrO CIEJOM 3a HUM CO CKOpPOCTBIO, Ha 4 KM/4 OOJbIIEH, OTHPAaBUIICS BTOPOM.
Haiimute ckopocTh MEpBOTO TEIIOXOa, €CJIM B MyHKT B 00a TEIuioxo/1a npuosuin
oaHOBpeMeHHO. OTBET JaiiTe B KM/H.

OrtBeT:

Haiigure HamMeHbluee 3HaueHne (yHkimn y=(x+3 )2 (x+5)—1 Ha orpeske
[-4;-1].

OrtBer:

Jlna 3anucu pewienuit u omeemos Ha 3aoanusn 13—19 ucnonwv3zyiime omoenvHbwlil
aucm. 3anuuwiume CHA4aANa HOMep GblNOJIHAEMO020 3a0anusn (13, 14 u m. 0.), a
3amem nojiHoe 000CHO6aHHOe peuieHue u omeem. Omeemwvl 3anucwvléaiime
uémko u pazoopuueo.

13

14

15

.2 .
2sin” x —sinx _
log, (cosx)

a) Pemnre ypaBHeHue

0) HaiiguTte Bce KOpHH 3TOT0 YpaBHEHUs, IPUHAITICKAITUE OTPE3KY [—57:; — %n} :

Hana mpaBunbHas TtpeyrompHas npusmMa ABCAB,C,, y KOTOpPOH CTOpOHa
OCHOBaHUs paBHa 4, a 60koBoe pedpo paBHO 3. Uepes Touku A, C, u cepenuny T
pebpa A, B, npoBesieHa IIOCKOCTb.

a) Jlokaxxute, 4TO ceueHHE MPU3MBI YKA3aHHOM IUIOCKOCTBIO SIBIISETCS TMPSIMO-
YTOJBHBIM TPEYTOJIbHUKOM.
0) Haiinmure yron Mexay MmIOCKOCTBIO CeUeHUs U TI0CKOCThio ABC .

52 _75.0,2** ~10

<0.
x+2

Pemmre HEpaBeHCTBO

© Cratl'pax 2016—2017 yu. r. [Tyonuxarus B UHTEepHETE WU MEUATHRIX U3IaHUAX 0€3 TUCHMEHHOTO
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Marematuka. 11 knacc. Bapuant MA10210 (3anan, npoduibHbIN ypoBEeHb) 6

Han tpeyronpHuk ABC. CepeauHHBIM TEpPHEHAUKYJISIp K CcTOpoHe AB
nepecekaercs ¢ ouccekrpucoit yrina BAC B Touke K , nexarieit Ha cropone BC .

a) Jlokaxwute, uto AC *-BC-CK.
0) Haiinute panuyc OKpYKHOCTH, BINHCAaHHOW B TpeyroibHuk AKC, ecnu
cosB=0,6, AC =18, a mmomanap Tpeyroibanka AKC paBHa 108.

[lo OGu3Hec-maHy mpeanonaraeTcs BIOXKUTh B YETBIPEXJIETHUNM MPOEKT LeJioe
YUCJIO MWUIMOHOB pyOnei. Ilo mToram kaxaoro rojia IUIAHUPYETCS MPUPOCT
cpeacTB Bkiamgunka Ha 20 % 1o cpaBHEHUIO ¢ HayajaoMm rojaa. HauwucieHHbie
IIPOLICHTBl OCTAIOTCA BJIOKEHHBIMM B IIpOeKT. Kpome ortoro, cpasy mocie
HA4YMCIICHU IPOLIEHTOB HY’KHBI JOMNOJHUTEIbHBIE BIOKEHUA: 10 20 MUJUIMOHOB
pyOiieit B mepBbId M BTOPOM TOJbI, a Takke mo 10 MWUIMOHOB B TPETHH H
yeTBEPTHIM roapl. Hailinure HaMMEHBIIMM pa3Mep NEPBOHAYAIBHBIX BIIOYKECHHM,
IpY KOTOPOM OHH 32 JBa rojia CTaHyT OoJbpuie 125 MUIIMOHOB, a 3a YEThIpe roja
ctanyT 6oJbiie 200 MULTHOHOB PyOJICH.

Haiinute Bce 3HaueHUs apaMeTpa a, IpU KaKJI0M U3 KOTOPBIX CUCTEMA

((x=3)"+(y=3)"=1)((x—1)*+»*) <0,

y—2=ax
HE UMEET PEeLICHUN.
Bo3spacraromme apupMETHICCKIE IPOTPECCHH A, Ay, ey Ay oo u
by, by, ..., b,, ... COCTOAT U3 HaTYPaJIbHBIX YHCEIL.

a) CyIiecTBYIOT JIM TaKUe IPOrPECCUH, JUI KOTOPBIX a,b, +a; by =3a,b,?

0) CyIecTBYIOT JIM TaKME IIPOTPECCHH, UL KOTOPHIX a,b, +2a,b, =3a,b;?

B) Kakoe Hambonblee 3Haue€HHE MOKET NPUHHMMATh NPOM3BENECHHE a;b;, ecnn
a,b, +2a,b, <3007
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