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3amaua 1

B-1 Posro B 8:00 or npucranu A BHU3 1O TEUEHUIO PEKW BHIINIE] KaTep W OT NpuCTaHu B,
HAXO/ISATIENCs Ha, pacCTOSTHUN 72 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIpyroil Karep, a TakzKe OTILIBLI ILIOT. BTOpoil KaTep, BCTPETUBIIUCH C MEPBBIM, PAa3BEPHYJICS H
ngoraan mwior B 11:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATepOB (B KM/4), €CJH CKOPOCTh TeYeHHst
peKu paBHa 3 KM/4?

OTBet: 24

Pemenne. Ecin paccMorpeTs jJIBUZKeHNE OTHOCUTE/IHHO PEKH, TO BTOPOI KaTep 3a BpeMs MPOTIIeT
¢ cOOCTBEHHOM CKOPOCTBIO MyTh OT IMyHKTa B 10 cepeaunsl C' orpe3ka AB u obparno. [losromy ero
ckopocTh pasua 72/(11 — 8), npuaém He3aBUCHMO OT CKOPOCTH Tedenusi peku. Orser: 24.

B-2 Posro B 9:00 or nmpucrtanu A BHU3 10 TEUEHUIO PEKW BHIIIE] KaTep W OT NpucTaHu B,
HaXO/IsIelicss Ha paccTossHun 69 kKM oT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BHITIIET
JIpYToit KaTep, a TaKyKe OTILIBLI IIOT. BTOpoil KaTep, BCTPETUBIINCH C MEPBBIM, PA3BEPHYJICI U
noraan mwiot B 12:00. Haiinure coGeTBeHHBIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTh TeYEeHHst
peKu paBHa 2 KM /47

OtseT: 23

B-3 Posuo B 7:00 or npucranu A BHH3 [0 TEYEHWIO PEKU BBINIEJT KaTep U OT HpUcTaHu B,
Haxojdmeiics na paccrosgauu 70 kKM oT A, HABCTpeUdy eMy ¢ TOH »Ke COOCTBEHHO# CKOPOCTBIO BBIIIE
JIpyTOii KaTep, a TaKyKe OTILIBLI IJIOT. BTOpoil KaTep, BCTPETHUBIINCH C MEPBBIM, PA3BEPHYJICS U
gornan mwior B 12:00. Hafinure coberBeHHbBIE CKOPOCTH KaTepOB (B KM/4), €CJH CKOPOCTH TeYEHHsI
peku paBHa 4 KM/4?

OrgerT: 14

B-4 Posuo B 6:00 or mpuctanun A BHH3 IO TeYEHUIO PEKM BBHIIIE] KaTep W OT IPHCTaHU B,
HaXOIAIIelics Ha paccTodHud 85 KM 0T A, HaBCTpedy eMy ¢ TOi ¥Ke COOCTBEHHOH CKOPOCTBIO BBHIIIET
JIpYroft Karep, a TakyKe OTILIBLI ILUIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICH U
goraan miot B 11:00. Hafinnre cobGerBeHEBIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTh TeYeHHsI
peKu paBHa 3 KM/4?

OtBeT: 17

B-5 Posuo B 8:00 or npucranu A BHU3 10 TEYEHHUIO PEKH BBLIINIE] KaTep W OT npucranu B,
HAXO/ISTIeNCs Ha, paccTossHUU 52 KM OT A, HABCTpedy emy ¢ TOii yKe COOCTBEHHOH CKOPOCTBIO BBHITIET
JIpyroft Karep, a TakyKe OTILIBLI IJIOT. BTOpoil Karep, BCTPETUBIIUCH C MEPBLIM, PA3BEPHYJICS W
goraan mwiot B 10:00. Hafiiure coGeTBeHHBIE CKOPOCTH KAaTepoB (B KM/4), €CJH CKOPOCTh TeYeHHs
peKu paBHa 2 KM/4?

OtBeT: 26

B-6 Posro B 9:00 or mpucrtanu A BHU3 1O TEYEHUIO PEKW BHIIMIE] KaTep W OT NpHUCTaHU B,
HAXO/IAIIelics Ha paccTodHud b7 KM oT A, HaBCTpedy eMy ¢ TOii yKe COOCTBEHHOH CKOPOCTBHIO BBHIIIET
JIpYyTO#l KaTep, a TakK:Ke OTIUIBLI ILJIOT. BTOpoit KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICIT
goraan mwiot B 12:00. Haiiiure coGeTBeHHBIE CKOPOCTH KATEPOB (B KM/Y), €CJIH CKOPOCTh TeYEeHUs
peku pasHa 4 KM/4?

OTser: 19

B-7 Posuo B 7:00 or mpuctanun A BHH3 IO Te€UEHHUIO PEKM BBHIIIEJ KaTep W OT IPHCTaHU B,
HaXOISIIeHcs Ha pacCTOSHUU 72 KM 0T A, HaBCTpedy eMy ¢ TOH »Ke COOCTBEHHOM CKOPOCTBHIO BBHIIIE
JPYTOil KaTep, a TakKKe OTIIBLI IJIOT. BTOpoil KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICIT U
gornan mwior B 11:00. Hafinure coberBeHEBIE CKOPOCTH KATePOB (B KM/4), €CJIH CKOPOCTH TeYeHHsI
peku paBHa 3 KM/4?

OtserT: 18



B-8 Posro B 6:00 or mpuctanun A BHH3 0 Te€UEHHUIO PEKM BBHIIIE] KaTep W OT NPHCTaHU B,
HaXosIIelicsa Ha paccTodHud 64 KM oT A, HaBCTpedy eMy ¢ TO# »Ke COOCTBEHHOM CKOPOCTBHIO BBIIIET
JIPYTOil KaTep, a Tak:Ke OTIIBLI IJIOT. BTOpoil KaTep, BCTPETHBIINCH C MEPBBIM, PAa3BEPHYJICT U
gornarn mwior B 10:00. Hafinure coberBeHHbIE CKOPOCTH KATePOB (B KM/4), €CJH CKOPOCTH TeYEHHs

peku paBHa 2 KM/4?
OTgerT: 16
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Sagauga 2
B-1 Pemnte ypaBHeHUE

|z + |o+ 2| - ||| — y] — y| — y| = 2023.

B IeJIBIX YhcIaX. B oTBeT BoumuTe cymmy |z| + |y| 1uist Toi maphl pereHuit, 1isi KOTOPbIX BeJInIHHA
|z| + |y| MmunnMmabHA.

OTBert: 136

Pemenne. 3amernm, uto 2023 = 7 - 172,

1) Ecaw o > 0, T0o mepBbIii MHOXKATEJb paBeH 37 W ypaBHEHHE PEIeHuii He nMeer.

2) Ecan y < 0, To BTOPO#l MHOXKHTETh paBeH —3y U ypaBHEHUE DeIIeHuil He HMeerT.

3) Iycrs © < 0, y > 0. Ypasuenue npumer BuJ, —ry = 0, OTKYJA BO3MOXKHBI DEIICHUS: T =
-1,y =2023, = -7,y =289, v = —17;y =119, x = —119;y = 17, x = —2023;y = 1.

min(|z| + |y|) = 17 4+ 119 = 136.

B-2 Pemute ypasuenue
|+ [z + |2l - Il =yl =yl -yl = 2024.

B IeJIBIX YuCaaX. B oTBeT BIuImmTe cymmy || + |y| [u1s Toit maphr pereHuit, 1Jist KOTOPhIX BeJINIHHA
|z| + |y| MuHIMATBHA.
Orset: 90

B-3 Pemute ypaBuenue
|z + [z + |2l - Il =yl =yl =yl = 2021.

B IeJIBIX YncaaX. B orBeT BuumuTe cymmy || + |y| Juist Toil maphl pernteHuit, 1Jist KOTOPBIX BeJINIHHA
|z| + |y| MmunumasbHa.
Otset: 90

B-4 Pemute ypaBuenue
|z + [z + |2l - Il =yl — y| — y| = 2030.

B IeJIBIX YuCaaX. B oTBeT BommuTe cymmy || + |y| 11 Toi maphr pereHuit, 1Jist KOTOPBIX BeJINYHHA
|z| + |y| MunIMaTBHA.
Orset: 93

B-5 Ilycrs S(n) — cymma mudp HATYpaATIBHOTO dncia n. Pemure ypasHuenue
n + 35(n) = 2007.

Ecyin pemiennii HecKoJIbKO, B OTBETE YKayKUTe HAUMEHbBIIee U3 HHUX.

OtBeT: 1953

Pemenne. Ilycts S(n) - cymma mudp Harypassaoro uncaa n. Jucao 2007 kparno 3 u 9. Tak
kak 35(n) menurcst Ha 3, TO N TOXKe JOJZKHO IequThcs Ha 3. A 3uaunt, 35(n) nenures va 9. B takom
cJIydae n ToKe JTOJIZKHO JeauTbed Ha 9. /JlokaxkeM, 9T0 n — deTbIpex3HadHOe dncao. [lycts n < 1000.
Torma S(n) < 3-9 = 27. Takum obpazom, n + 35(n) < 1000 4 3 - 27 = 1081 < 2007. [IporuBopetne.
Yuero n MATU3HATHBIM TOXKE ObITh, OUeBUIHO, He MOKeT. To ecTh n — JeThIpeX3HauHOe HATYPAIbHOEe
qucsto, n < 9999, S(n) < 36. Torma S(n) pasno 9, 18, 27 au6o 36. n = 2007 — 35(n). Tak 410 HyKHO
IPpOBEPUTH BapuaHThI, Korma n paBHO 2007 — 108 = 1899, 2007 — 81 = 1926, 2007 — 54 = 1953
u 2007 — 27 = 1980, u BbIOpaTh U3 HUX HamMeHbInee moaxoasee. Ecau n = 1899, o S(n) = 27,



caenoBaresibio n+3S5(n) = 1971+43-27 = 2052 # 2007. Ecau n = 1926, To S(n) = 18, ciemoBarenbHo
n+3S(n) = 1926 +3- 18 = 1980 # 2007. Ecsiu n = 1953, to S(n) = 18, caegoBarensuo n+35(n) =
1953 4+ 3 - 18 = 2007. Ecoim n = 1980, to S(n) = 18, caegoarensuo n + 35(n) = 1980 + 3 - 18 =
2034 # 2007. Takum obpa3om, oTBeT B 3a7ade n = 1953.

B-6 Ilycts S(n) — cymma mudp HATYpATBHOTO 4ncaa n. Pemunre ypaBHenue
n + 35(n) = 2016.

Ecyn pemennit HecKoJIbKO, B OTBETE YKa:KUTe HaUMEHbIee U3 HHUX.
OTBeT: 1962

B-7 Ilycts S(n) — cymma mudp HATYpATBHOTO 4ncaa n. Pemure ypaBHeHue
n+ 35(n) = 2025.

Ecym pemtennit HeCKOJIbKO, B OTBETE YKa:KUTe HaUMEHBIee U3 HHUX.
OtBeT: 1971

B-8 Ilycrs S(n) — cymma 1mudp HATYpATHHOTO Yucaa n. Pemure ypaBHeHne
n + 35(n) = 2034.

Ecim pemntennit HeCKO/IbKO, B OTBETE YKaKUTe HaUMEHBIee U3 HHUX.
OTBeT: 1980
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Samaua 3

B-1 NmMvanyut otkpbLi Tpéxmepublii pegaktop Blender u coznan B ném ky6. [lorom on nomectut
B IEHTD KaKI0#1 rpaHu Ky0Oa 110 TOYKE W COEJWHWJI UX B OKTA3/AD. 3aTe€M OH yBEJIUUN MOy IeHHBIH
OKTa’Ip B g pasa (IeHTP OKTa’/pa OCTAJCs HA MPEKHEM MeCTe, OKTa’Jp He HOBOPAYHBAJICI) W
yaaamn u3 Kyba BCE, 94TO OKA3aJ0Ch BHYTPU OKTadpa. Kakas moss (mo oobémy) Kyba ocranach?
Hosenute 1pobb 10 HECOKPATUMOI U B OTBeTe YKAYKUTE CYMMY €€ UHCJUTeNIs U 3HaMeHaTessd. Vm,
eCJIM OTBET MPPAIMOHAJBHBIA (TOJBKO B 9TOM CJIydae) 3allMIUTe ero B BUJE JECATUIHON Ipodu, 10
BTOPOr0 3HAKAa IOCJIE 3aIIATON.

OTBer: 429

Pemenue. [lycts pebpo kyba paBHO 2, Torja AHArOHAIL OKTasapa pasHa 2k (k = g) Tak xak
1 < k < 2, To u3 rpann Ky0a BBIIApaeT MUPAMUTATBLHBIN KOHYUK OKTA3Jpa, W BHICTyHAaeT OH Ha
BbICOTY, paBHyiO k — 1. O6bEM 0HOrO TAKOTO KOHYUKA paBeH 4 - % - (k' —1)3, a Bcero ux Topuutr 6
mryk, B cymme 4(k — 1)3. O6béM camoro okTasjpa JIerko MOCYHTATH, pa3bUB ero Ha KyCOYKH, OH
pasen 3k*. OGbém kyba pasen 23 = 8.

Croka W BBIUTS 9TH 3HAYEHUST B HAJ[IeXKalieM mopsake (00beM Kyba - (06bEM OKTasIpa - 00bEM
KOHYHMKOB) ), MbI TIOJIy4UM OOBEM OCTATKA OT Ky0a, U €ro OTHOIIeHHe K 00béMy KyOa PaBHO

1 3 3 1

B Sy L B

3 2 + 2 + 2
[ToxcraBiss 3navenue k = g, MOJTY YAM %, OoTKy/1a Oepércs oTBer.

B-2 mMvanyut oTkpbLi Tpéxmepublii pegaktop Blender u coznan B uém ky6. [lorom on nomecTut
B IEHTD KaK/I0#l rpanu KyOa 110 TOYKE W COEJMHWI UX B OKTA3/AP. 3aT€M OH yBEJIUUN MOy IeHHBIH
OKTa’Ip B g pasa (IeHTP OKTa’/pa OCTAJCs Ha MPEKHEM MeCTe, OKTa’Jp He HOBOPAYHBAJICHI) W
yaaamn u3 Kyba BCE, 94TO OKA3aJ0Ch BHYTPU OKTadpa. Kakas moss (mo oobémy) Kyba ocranachk?
Hosenute 1pobb 10 HECOKPATUMOI U B OTBeTe YKAYKUTE CYMMY €€ UHCJIUTeNIs U 3HaMeHaTessd. Vm,
eCJIM OTBET MPPAIMOHAJBHBIA (TOJBKO B 9TOM CJydae) 3allMIUTe ero B BUJE JECATUIHON Ipodu, 10
BTOPOr0 3HAKAa IOCJIE 3aIIATONA.

OrtBet: 1181

B-3 NmMvanyut oTkpbLi Tpéxmepublii pegaktop Blender u coznan B uém ky6. [Torom on momecTmt
B IEHTD KaKI0# rpaHu Ky0da 10 TOYKE W COEJMHWJI WX B OKTAd/AP. 3aTeM OH YBEJIUUU MOy YeHHBIH
OKTa’Ip B % pasa (IeHTP OKTa’/Apa OCTAJCS HA MPEKHEM MeCTe, OKTAa’Jp He MOBOPAYHBAJICS) W
yaanmn u3 Kyba BCE, 4TO OKA3aJ0Ch BHYTpU OKTadpa. Kakas moss (mo oobémy) Kyba ocranachk?
Josenure j1podb /10 HECOKPATUMON M B OTBETE YKAKUTE CyMMYy €€ ducjnTess u 3aamenaress. Vim,
eCJIM OTBET MPPAIMOHAJIBHBIN (TOJBKO B 9TOM CJydae) 3allUITUTe ero B BUJE JECATHIHON Apodu, 10
BTOPOTO 3HAKA IOCJIE 3aIATONR.

OTset: 1069

B-4 mMvanyut oTkpbLi Tpéxmepublii pegaktop Blender u coznan B uém ky6. [Torom on momecTm
B IIEHTP KaKJI0#l rpaHu KybOa 110 TOYKEe M COeIMHWIJ UX B OKTAdJp. 3aTeM OH YBEJTUUIU MOy IeHHBIH
OKTa’Ip B % pasa (IeHTP OKTa’Apa OCTANCS Ha MPEKHEM MeCTe, OKTAajJp He MOBOPAYHBAJICH) W
yaanmn u3 Kyba BCE, 4TO OKA3aJ0Ch BHYTpU OKTadpa. Kakas moss (mo oobémy) Kyba ocranach?
JloBenute 1pobOb /10 HECOKPATUMON M B OTBETE YKAKUTE CYMMY €€ 9uC/JIuTeNsd u 3HaMeHaress. Vim,
eCJIM OTBET MPPAIHOHAJIBHBIN (TOJBKO B 9TOM CJydae) 3allUITUTe ero B BUJE JECATHIHON ApodH, 10
BTOPOT'O 3HAKAa IIOCJIE 3AIIATON.

OtBeT: 321

B-5 ImManyunt oTKpbLI Tpéxmepublii peakTop Blender u coznan B uém ky6. [loTom on momecTmt
B IIEHTP KazKJIOi I'paHu Ky0a IO TOYKE W COCIMHU X B OKTAdIP. 3aTeM OH YBEJIUYMJI MOy IeHHDBI}



okTasap B 125 pasza (IEHTP OKTasapa OCTAJICS HA TPeKHEM MecTe, OKTad/p He MOBOPAYMBAJICHA) U
yaaamn u3 Kyba BCE, 4TO OKA3aJ0Ch BHYTpU OKTadpa. Kakas mosa (mo oobémy) Kyba ocranach?
Hopeaure Ipodb 10 HECOKPATUMON U B OTBETE YKAXKUTE CYMMY €€ YUCJIUTeJd U 3HaMeHaTe s, Vm,
eCJIM OTBET UPPAIUOHAIBHBIN (TOJBKO B 9TOM CJIy4ae) 3alUIIUTe ero B BUJE JECATUIHON IpodH, 10
BTOPOro 3HAKa I10CJIE 3aIATONA.

OTser: 0

B-6 ImManyuit orkpbli Tpéxmepublii pejakrop Blender u cozan B Hém ky6. [lorom on nomectuit
B IEHTD KaKI0#l rpanu Ky0a 110 TOYKE W COEIMHWI UX B OKTA/AD. 3aT€M OH yBEJIUUNI MOy IeHHBIH
okTasp B 125 pasza (IEHTP OKTasapa OCTAJICS HA TPEeKHEM MecTe, OKTad/p He MOBOPAYMBAJICHA) U
yaagmn u3 Kyba BCE, 94TO OKA3aJ0Ch BHYTpU OKTadpa. Kakas moss (mo oobémy) Kyba ocranach?
HoBenute 1pobb 10 HECOKPATUMON M B OTBeTe YKAayKUTe CYMMY e€ YHCJIUTess U 3HaMeHaTessd. Vom,
€CJIM OTBET UPPAIMOHAJIbHBII (TOJILKO B 9TOM CJlydae) 3alUIIUTe ero B BUJE JECATUIHON 1pobu, J10
BTOPOr0 3HAKAa IOCJIE 3AIIATON.

OTser: 0

B-7 NmMvanyut oTkpbLi Tpéxmepublii pegaxktop Blender u coznan B uém ky6. [lorom on nomectmt
B IEHTD KaKI0#1 rpaHu Ky0Da 110 TOYKE W COEJWHWJI UX B OKTA3/AP. 3aTeM OH yBEJIUUNI MOy YeHHBIH
okTadap B 135 pasza (IEeHTp OKTa’apa OCTAJICS Ha MPeKHEM MeCcTe, OKTad/p He MOBOPAYUBAJICH) U
yIaamn u3 Kyba BCE, 4TO OKA3aJ0Ch BHYTPU OKTadpa. Kakas moss (mo oobémy) Kyba ocranachk?
Hosenute 1pobb 10 HECOKPATUMON U B OTBeTe YKAYKUTE CYMMY €€ YHCJIUTeNIs U 3HaMeHaTessd. Vm,
eCJIM OTBET MPPAIMOHAJBHBIA (TOJBKO B 9TOM CJydae) 3allMIUTe ero B BUJE JECATUIHON Ipodu, 10
BTOPOr0 3HAKA IOCJIE 3aIIATONA.

OtBert: 0

B-8 NmMvanyut oTkpbLi Tpéxmepublii pegaktop Blender u coznan B uém ky6. [lorom on momecTmt
B IEHTD KasKI0# rpaHu Ky0da 110 TOYKE W COEJMHWJI WX B OKTAd/AP. 3aTe€M OH YBEJIUUU MOy YeHHBIH
okTayIp B 145 pasza (IEHTP OKTa’apa OCTAJICS Ha TPeKHEM MecTe, OKTAad/p He MOBOPAUYUBAJICH) U
yaanmn u3 Kyba BCE, 4TO OKA3aJ0Ch BHYTpU OKTadpa. Kakas moss (mo oobémy) Kyba ocranachk?
Josenure j1podb /10 HECOKPATUMON M B OTBETE YKAKUTE CyMMYy €€ ducjnTess u 3aamenaress. Vim,
eCJIM OTBET MPPAIHOHAJIBHBIN (TOJBKO B 9TOM CJydae) 3allUITUTe ero B BUJE JECATHIHON Apodu, 10
BTOPOTO 3HAKA IOCJIE 3aIATONR.

Otsert: 0

B-9 NnmMvanyut oTkpbLi Tpéxmepublii pegaktop Blender u coznan B uém ky6. [lorom on momecTm
B IIEHTDP KazKJION I'paHu Ky0a IO TOYKe W COCJMHU X B OKTAdIP. 3aTeM OH YBEJIUUMJI MOy IeHHDBIN
OKTadJIp B % pasa (IEHTP OKTa’Ipa OCTAJICA HA MPEXKHEM MecTe, OKTa’jp He MOBOPAYUBAJICH) W
yIanmn u3 Kyba BCE, 4TO OKA3aJ0Ch BHYTpU OKTadpa. Kakas moss (mo oobémy) Kyba ocranach?
JloBenute 1podb /10 HECOKPATUMON M B OTBETE YKAYKUTE CYMMY €€ 9uC/JIuTeNsd u 3HaMeHaress. Vim,
eCJIM OTBET MPPAIHOHAJIBHBIN (TOJHKO B 9TOM CJydae) 3allUITUTe ero B BUJE JECATHIHON ApodH, 10
BTOPOT'O 3HAKA IIOCJIE 3AIIATON.

OtBeT: 407

Pemmenue. [Iycth peGpo Kyba paBHO 2, TOTJa IHATOHAJB OKTadapa pasHa 2k (k = 1—51) Tak kax
k > 2, To u3 rpaHeil OKTadpa BRIMUPAIOT BepunaKu KyOa. Hackobpko Bbicoko? PaccrostHue or 1eH-
Tpa Ky6a [0 ero BepiinHbl paBao /3. Jlajbiine Hy/KHO TOHATH, KAK CBS3aHb BeJIHINHBL A i b, T1e h —
BBICOTA TPEYTOJIbHON ITMPAMU/IbI, IOJTYIEHHON OTCeUeHHeM «yIyay Ky0Oa HepHeHInKyAsapHO Juarona-
s Kyba Tak, 9Todbl oT pedpa Kyba ocraoch b. Cunraem 00bEM TaKOU MHPAMUIKH JIBYMs CIIOCOOAMHE

(C OCHOBaHHEM—PAaBHOCTOPOHHUM TPEYIOJbHUKOM W OCHOBAHHEM—IIPAMOYT'OJIbHBIM TpGYI‘OIIbHI/IKOM.)

1,133 _ 1 V312 —
350" = 3 h-520% TO ecTh b = V/3h. 13 GopMyIIbl HOIyHIaeM, ITO PACCTOSHHE
OT TEHTPA JO TPAHN OKTa’dJpa paBHO \%, TO €CTh BePIIMHKU Kyba BbINUPAIOT HA BLICOTY V3 — \%, a

[Tonygaem, aTo

IIPUJIETAIONINE K BEICOTE PEGpa UMET JAIHHY /3 <\/§ — \%) =3—k.

O6béM ocTaTKOB Kyba paBen %(3 — k)3, a ornHomenue ero kK 06bLEMy caMoro Kyba paBHO %(3 — k)3

[loncrapiassa 3Hadenne k = %, MOTYIHM ~%, OTKyJa OepéTcs OTBeT.

375°




B-10 Nvmmanyun oTkpbia TpéxMepublii pegaktop Blender u cozman B ném ky6. [lorom on mome-
CTIJI B MEHTP KaKJI0i I'paHu KyOa 10 TOUYKEe U COSJIMHUI UX B OKTA3/P. 3aTeM OH YBEJIUUMI HOJTy YeH-
HBII OKTa3dIp B % pasa (IEHTP OKTa3Apa OCTAJICS HA MPeXKHeM MecTe, OKTAa3JIp He MOBOPAYUBAJICH)
U yaaaumt w3 Kyba BCE, 4TO 0Ka3ajIoch BHYTpU OKTasapa. Kakast noss (mo oobéMy) Kyba ocranach?
Josenute j1podb /10 HECOKPATUMON U B OTBETE YKAKUTE CyMMY €€ ducjnTess u 3Hamenaress. Vim,
eCIM OTBET MPPAIHOHAJIBHBIN (TOJBKO B 9TOM CJydae) 3allUITUTe ero B BUJE JECATHIHON Apodu, 10
BTOPOTO 3HAKA IOCJIE 3AIMATONR.

OTset: 259

B-11 Nmmanyun oTkpbia TpéxMepubiii pegaktop Blender u cozman B ném ky6. [Torom on mome-
CTIJI B TIEHTP KaxKI0i rpaHu Kyba 0 TOUKe U COeIUHUI UX B OKTAdIAP. 3aTeM OH YBEJTHIUI IOy IeH-
HBI OKTa’3Ip B % pasa (IIEHTP OKTa3pa OCTAJICS HA MPeXKHEeM MecTe, OKTAajJIp He MOBOPAYUBAJICH)
v yjaama u3 Kyba BCE, 4ro oKazagoch BHYTpU OKTadapa. Kakas joss (1o 06bémy) Kyba ocranacs?
JloBenute 1pobOb /10 HECOKPATUMON M B OTBETE YKAKUTE CYMMY €€ 9uC/JIuTeNIsd u 3HaMeHaress. Viim,
eCJIM OTBET MPPAIMOHAJIBHBIN (TOJHKO B 9TOM CJydae) 3allUITUTe ero B BUJE JECATUIHON ApodH, 10
BTOPOTO 3HAKAa IIOCJIE 3AIIATON.

OtBeT: 379

B-12 VMmvanyun oTKpbLT TpéxMepHbli pegakTop Blender u co3man B ném Ky6. Ilorom on mome-
CTHJI B IIEHTP KaxKJI0# rpanu Kyba 1o TOUKe U COCJIMHII UX B OKTAdIAP. 3aTeM OH yBEJHIU MOy YeH-
HBI OKTa’Ip B % pasa (IIEHTP OKTa3Apa OCTAJICS HA MPEXKHEM MecTe, OKTAa3JIp He MOBOPAUUBAJICH)
U yaanust u3 Kyba BCE, 4ro oKazasaoch BHYyTpU OKTasapa. Kakast qosst (mo oobémy) Kyba ocranach?
Joeaure Jipobb 0 HECOKPATUMON U B OTBETE YKAaKUTE CyMMY €€ YUCIUTeNd U 3HamMeHaress. Vi,
ecJIM OTBEeT MPPAINUOHAJIBHBIN (TOJBKO B 9TOM CJIydae) 3allUIIUTe ero B BUJE JECATUIHON Apodu, 10
BTOPOTO 3HAKAa IIOCJIE 3aIISATON.

OTser: 751
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Sagaua 4
B-1 CymMa nepBbixX n 4iIeHOB nocaeaoBaTeabaoctu {a, } onpenessiercsa dhopmyioit
1

S, =3"""1 -~
3

Ha ckonbko mporenTos 10-i 4jieH 9TO# MOC/Ie10BATEILHOCTH OOJIBINE, TeM ISThI 7
Otset: 24200%
Pemenne. Pemenne. ITo ycaosmio a; = S = 3% — § = 2. Takxe

a, =S, —S, 1 =3"1-_3v2=2.3"2

BaMmeTnM, 9TO a; yAOBAETBOpAeT mocjaeaneii ¢opMyae. SHAYNT, JaHHAS MOCIEI0BATEILHOCTh — T'eo-
METPHYECKAsh MPOTPECCHs CO 3HAMEHATEJIEM ¢ = 3 ¥ TePBBIM WICHOM a1 = 3. (3amernm, 410 TOT
axT, 9TO 3TO reoMeTpmUdecKas IPOTPECCHd, 3/eCh HeCyIecTBeHeH, BazKHO, 9TO HaiineHa ¢dhopMyia
obmero wiena). Torna ajg = 23072 =2 3% a5 = 2 33, Ilepsoe uucs10 6oIbIIE BTOPOTO Ha

2.38-92.33

s 100% = (3° — 1) - 100% = 24200%

B-2 Cymma mepBbIX n 49iieHOB nociaenoBaTeabaoctn {a, } onpenessiercsa dbopmyoit

1
Sp=4"1— 2
1

Ha ckosibko nponenTos 10-it wjien 91oit mocsempoBare/bHOCTH OOIbINE, 9eM HSThI 7
Orset: 102300%

B-3 CymMa mepBbIX N WIEHOB TocaeaoBaTeabnoctu {a, } onpenessiercs dhopmyoit

Ha ckonbko mporenTos 10-i 4jieH 3TO MOCAEI0BATEIbHOCTH OOJIbINE, YeM YeTBEPTHIH 7

OTset: 72800%

B-4 Cymma mepBbIX n 4j1eHOB nociaenoBaTeabroctn {a, } onpenessiercsa dhopmyoil

1
S, =4t — 2
4

Ha ckonbko mpomenTos 10-i 4ieH 3ToOi MOCIEI0BATEILHOCTH OOJIBINE, YeM IIecToi 7
Otset: 25500%
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Samaua 5
B-1 Bacsa mapucoBaJs cHeroBuka Ha HOBOrogHeM Iniakare. CHErOBHK COCTOUT M3 TPEX KPYIOB,
MEHTPbI KOTOPBIX JIeXKaT Ha OJHONW BePTUKAILHON HpsiMoil. Paguychl Kpyros (CHU3Y BBepX) DaBHbI
10, 7 u 5. Kpyru nepecekarorcs moJ| HpsMbIM yIJIOM, T. €. UX KacaTeJbHble B TOYKAX IIepPeCcedeHHs
HepIeHIUKYIdpHbl. Ha rosioBe y cHeroBuka BeJapo BBEPX JTHOM, HAPHCOBAHHOE B BHIE PAaBHOOOYHOMN
Tpamenuu co ctopoHamu 8, 8, 8 u 4.
Kakoit Beicorst nostyuaniics caeropuk?! OTBeT OKPYIINTH JIO JECITHIX.

Otsert: 41.6

Pemenne. BricoTa cHeroBuka CK/IabIBACTCI W3 MIATH CJAAraeMbIX:

1) pamuyc HUKHEro Kpyra,

2) paccTosiHEe MeyKly IeHTPAMU HUZKHEro U CPeTHEro Kpyros,

3) paccTosiHue MeK1y IMEeHTPAMU BEPXHEro U CPeJHero KPyros.,

4) paccTosiHEe OT MEHTPA BEPXHET0 KPYra JI0 HUYKHEro Kpas BeJpa,

5) BBICOTA BEJIPA.

Cuuraem.

1) Paguyc nuzxuero Kkpyra pasex 10.

2) Cunorerysa MpsMOYTOJIBHOIO TPEYroJIbHUKA ¢ KaTeramu 10 u 7, 1. e. V149,
3) T'unorenysa TPAMOYTOTHLHOTO TPEYTOJIBHUKA ¢ KATeTaMu 5 u 7, T. e. V4.
4) Karer TpeyroibHUKa ¢ THIOTEHY30f b 1 apyrum kareroMm 8/2, 1. e. /52 — 42 = 3.

8 —4\?
5) Beicora Tpamnernun pasaa {82 — <T) = 1/60.

Hroro, 10 4+ v/149 + /74 + V60 + 3 = 41.55484 - - - ~ 41.6.

B-2 Bacsa napucoBaJi cHeroBUKa Ha HOBOTOJIHEM TLJIaKaTe.
CHeroBuK COCTOUT U3 TPeX KPYTOB, IMEHTPHI KOTOPBIX JeXKAT
Ha OJIHOI BepTUKAILHOU mpsiMoii. Paauycsl Kpyros (CHU3Y
BBepx) pasubl 11, 9 u 6. Kpyru nepecekaiorcst noj npsiMbim
yIJIOM, T. €. UX KacaTeJIbHble B TOYKAX IepecevdeHus Iep-
nenuKyagpubl. Ha To/ioBe y cHEeroBuka BeJIpO BBEPX JTHOM,
HAPUCOBAHHOE B BHUJe PABHOOOYHON TpAIenuu co CTOPOHAMU
9,9,9m5.

Kakoit BbicoTbl mostyunsicsi caeropuk! OrBeT OKPYIJIUTH /10
JTeCATHIX.

OTBeT: 48.8




B-3 Bacg HapucoBaJl cHeroBUKa Ha HOBOTI'OJHEM ILIaKaTe.
CHEroBUK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JIE¥KAT
Ha OZHOI BepTHKAIBHON mpsiMoii. Pamuycsl Kpyros (cHusy
BBepx) paBabl 10, 8 n 5. Kpyru nepecekatTcst mo mpsiMbiM
yIJIOM, T. €. UX KacaTeJbHble B TOYKaX IepeceyeHusd Iep-
neHIUKyIgpHbl. Ha TosioBe y cHeroBmka Bepo BBEDPX JTHOM,
HAPUCOBAHHOE B BUJE PABHOOOYHON TPAIEIUN CO CTOPOHAMU
8, 8, 8 u 4.

Kaxkoit BbicoTsl moTyunscs caeropuk! OTBeT OKPYTINTH 0
JIeCATBIX.

OTBer: 43.0

B-4 Bacga HapucoBaJI cHerOBHKa Ha HOBOL'OJHEM ILIaKaTe.
CHeroBuK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JeKAT
Ha OJIHOI BepTUKAILHOU mpsiMoii. Paauycsl Kpyros (CHU3Y
BBepx) paBubl 11, 8 u 6. Kpyru nepecekaiorcst moj npsiMbim
YIJIOM, T. €. UX KacaTeJbHble B TOYKAX I[EePEeCeYeHusd mep-
nenuKyagpubl. Ha rojioBe y cHeroBuka BeJIpO BBEPX JTHOM,
HAPUCOBAHHOE B BHUJe PABHOOOYHON TpaIenuu co CTOPOHAMUI
9,9,9u5.

Kakoit BbicoTbl mostyunsicsi caeropuk! OrBeT OKPYIJIUTH 10
JIECATHIX.

(o (U

OTBeT: 47.3

B-5 Bacs napucoBaJi cHeroBuKa Ha HOBOI'OJIHEM ILJIaKaTe.
CHeroBuK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JIeKAT
Ha OJIHOI BepTUKAIBHOU mpsiMoii. Paauycsl Kpyros (CHU3Y
BBepx) paBubl 10, 8 u 5. Kpyru nepecekaiTcst Mo/ MpsiMbIM
VIJIOM, T. €. UX KacaTeJbHbIe B TOUYKAX IepecedeHus Iep-
neHuKyagpubl. Ha rojioBe y cHeroBuka Bepo BBEDPX JTHOM,
HAPUCOBAHHOE B BHUJE PaBHOOOYHOI Tpamenwn, y KOTOPOit
OOKOBBIE CTOPOHBI M HUKHEe OCHOBaHHE paBHBI 8. Bbicora
CHErOBWKA MOJYUHIaCh PaBHOU 43.

Yemy paBen amamMerp jaHa y Beapa?! OTBeT OKPYIJIMTL J0
COTBIX.

OtgerT: 4.11

Pemenne: BricoTa cHeroBuka CK/IabIBACTCS W3 MTATH CJIAraeMbIX:

1) pamuyc HEKHEro Kpyra,

2) paccTosiHEe MeKly IeHTPAMHU HUKHETO W CPeTHEro KPYros,

3) paccTosiHue MezKjy HEHTPAMU BEPXHErO U CPEeJHEro Kpyros,

4) paccTosiHEe OT IEHTPA BEPXHEro KPyra JI0 HUKHEro Kpas Bepa,

5) BBICOTA BEIPA.

Cuutaem.

1) Paauyc nuzkuero kpyra pasen 10.

2) Tunoremrysa NPAMOYTOJIBHOIO TPEYTOJIbHUKA ¢ KaTeramu 10 u 8, T. e. V164.
3) I'unorenysa IpAMOYroIHHOIO TPEYTOJBHUKA C KaTeTaMu b u 8, T. e. V/89.
4) Karer TpeyroapbHUKa ¢ THIOTEHY30i b 1 ApyruMm kateroM 8/2, T. e. /52 — 42 = 3.
5) Beicora Tpamenun pasaa 43 — 10 — V164 — /89 — 3 = 30 — /164 — /89.

Eé BepxHee 0CHOBaHIE PABHO 8 — 2\/ 82 — (30 — /164 — 1/89)2 = 4.1084895 - - - ~ 4.11




B-6 Bacga nHapucoBaJ cHeroBUKa Ha HOBOTI'OJHEM ILIaKaTe.
CHEroBUK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JIE¥KAT
Ha OZHOI BepTHKAIBHON mpsiMoii. Pamuycsl Kpyros (cHusy
BBepx) papubl 12, 10 u 6. Kpyru nepecekarorcst oz mpsiMbIM
yIJIOM, T. €. UX KacaTeJbHble B TOYKAX IepecedeHnsl Iep-
neHIUKyIgpHbl. Ha TosioBe y cHeroBmka Bepo BBEDPX JTHOM,
HAPHUCOBAHHOE B BHUIE PABHOOOYHON TpAaIeluH, y KOTOPOii
OOKOBBIE CTOPOHBI M HUZKHEe OCHOBaHHe paBHbl 9. Bbicora
CHETOBWKA MOJYYNIaCh PABHON D2.

Yemy paBen guamerp aHa y Beapa’ OTBeT OKPYIJIUTH 0
COTBIX.

OTser: 4.78

B-7 Bacga HapucoBaJl cHeroBHKa Ha HOBOTI'OJHEM ILIaKaTe.
CHeroBUK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JEXKAT
Ha OJIHOI BepTUKAJIBHON npsiMoii. Paguycsl Kpyros (cuusy
BBepX) paBHbl 11, 7 u 4. Kpyru nepecekatorcst moJ mpsiMbiM
yIJIOM, T. €. WX KacaTeJbHble B TOYKAX IMepecevdeHns Iep-
neHIUKyIgpHbl. Ha rosioBe y cHeroBmka Bepo BBEPX JTHOM,
HAPUCOBAHHOE B BHUJE€ PABHOOOYHONW TpAIElIHH, ¥ KOTOPO
OOKOBBIE CTOPOHBI W HUYKHEEe OCHOBaHHe paBHBLI 7. BnicoTa
CHETOBHKA MOJIyYnJIach paBHOI 41.

Yemy pasen guamerp aua y Beapa’ OTBeT OKPYTJIUTH 0
COTBIX.

OTsert: 5.56

B-8 Bacs napucoBaJi cHeroBnka Ha HOBOTOJHEM ILJIaKaTe.
CHeroBuK COCTOUT U3 TPeX KPYTOB, IMEHTPHI KOTOPBIX JEeXKAT
Ha OJIHOI BepTUKAILHOU MpsiMoii. Paauycsl Kpyros (CHU3Y
BBepx) pasubl 10, 8 u 5. Kpyru nepecekaiorcst HoJ npsiMbim
YIJIOM, T. €. UX KacaTeJbHble B TOYKAX [EePEeCeYeHusd mep-
neHuKyagpubl. Ha ro/ioBe y cHEroBuka BeJIpO BBEPX JTHOM,
HAPUCOBAHHOE B BHUJI€ PABHOOOYHON TpalelUuH, y KOTOPOI
OOKOBBIE CTOPOHBI W HUYKHee OCHOBaHWe paBHBI 8. BnicoTa
CHETOBUWKAa MOJTYyYUIach paBHOIl 43.

Yemy pasen jguamerp aua y Begpa’ OTBeT OKPYIJIUTH 0
COTBIX.

OTser: 4.11

B-9 Bacs napucoBaJi cHeroBnkKa Ha HOBOI'OJIHEM ILJIaKaTe.
CHeroBuK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPHIX JIe¥KAT
Ha OJIHOI BepTUKAILHOU mpsiMoii. Paauycsl Kpyros (CHU3Y
BBepX) papHbl 12, 10 u 6. Kpyru nepecekaroTcst o1, MpsiMbIM
yIJIOM, T. €. UX KacaTeJbHble B TOYKAX IepecedeHus Iep-
nenuKyagpubl. Ha rojioBe y cHEroBuka BeJpoO BBEDPX JTHOM,
HAPUCOBAHHOE B BHUJE PaBHOOOYHOI Tpamenun, y KOTOPOit
OOKOBBIE CTOPOHBI M HUKHee OCHOBaHHe paBHBI 9. Bbicora
CHErOBHKA MOJYYHIaCh PABHOMI 52.

Yemy papen auamMerp gaHa y Beapa?! OTBeT OKPYIJIMTL 0
COTBIX.

OTBeT: 4.78

(o (e (B (B




B-10 Bacg HapucoBaJ cHETOBHKa Ha HOBOTOJIHEM ILIaKaTe.
CHEroBUK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JIE¥KAT
Ha OZHOI BepTHKAIBHON mpsiMoii. Pamuycsl Kpyros (cHusy
BBepX) paBHbl 11, 7 n 4. Kpyru nepecekatoTcst mo mpsiMbIM
yIJIOM, T. €. UX KacaTeJbHble B TOYKAX IepecedeHnsl Iep-
neHIUKyIgpHbl. Ha TosioBe y cHeroBmka Bepo BBEDPX JTHOM,
HAPHUCOBAHHOE B BHUIE PABHOOOYHON TpAaIeluH, y KOTOPOii
OOKOBBIE CTOPOHBI M HUKHEE OCHOBaHHE paBHbI 7. Bbicora
CHETOBWKA MOJIyYnIach paBHO 41.

Yemy paBen guamerp aHa y Beapa’ OTBeT OKPYIJIUTH 0
COTBIX.

OTsert: 5.56

B-11 Bacg HapucoBaJ CHeTOBHKa Ha HOBOTOJIHEM ILIaKaTe.
CHeroBUK COCTOUT U3 TPEX KPYTOB, IMEHTPHI KOTOPBIX JEXKAT
Ha OJIHOI BepTUKAJIBHON npsiMoii. Paguycsl Kpyros (cuusy
BBepX) paBHbl 11, 8 u 6. Kpyru nepecekatorcst mo mpsiMbim
yIJIOM, T. €. WX KacaTeJbHble B TOYKAX IMepecevdeHns Iep-
neHIUKyIgpHbl. Ha rosioBe y cHeroBmka Bepo BBEPX JTHOM,
HAPUCOBAHHOE B BHUJE€ PABHOOOYHONW TpAIElIHH, ¥ KOTOPO
OOKOBBIE CTOPOHBI W HUYKHEe OCHOBaHue paBHBI 8. BnicoTta
CHETOBHKA MOJIyYMJIach PaBHOM 47.

Yemy pasen guamerp aua y Beapa’ OTBeT OKPYTJIUTH 0
COTBIX.

OTser: 5.83

-
-
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3amaua 6
B-1 Kakoe naunboJibliiee 3Ha9eHIE MOYKET UMETh HAUMEHBIIUH yIroJ TPeyroJbHUKa (, €CJU ero
SHaQUeHue MOXKeT MeHATHCA B IIpeaeaX, 3aJaHHbIX YCJIOBHEM:

\/2(3082(1—2(\/5— 1sine — (2 — v/3) > cos 20 4 3sin o — 2

OrBer yKakure B Ipajrycax

OtgeT: 30

Pemenune. Hanmvenbinuii yros TpeyrosbHuka e MozkeT 661Th 60sbie 60°. Bocnob3yemes dop-
MyJIoit cos 2a = 1 — 2sin? o, 3aMenuM sin « = ¢. Torna HepaBeHCTBO HPUMeET BHUJL

\/\/§—4t2—2(\/§—1)t>3t—2t2—1©\/(\/§+2t)(1—2t) > (1—2t)(t—1).

O3 mist mepemenHoii t — 001acTh —%g <t < % Ha »roit obsiacTtu npaBasi 4acTb HEPABEHCTBA

orpuraresbHa (MCKI0Yast TOUYKY t = %, rje oHa paBHa Hy0). [losydaercs, 9T0 HEPABEHCTBO Bhbi-
noHeHo Ha Beeit O/I3, n ¢ = sina < % Orciona moayvaeM MakcuMaabHoe 3HadeHne B 30 IpaLycos.

B-2 Kakoe naunboJibliiee 3HaYeHHE MOYKET UMETh HAWMEHBITUH YyTIoJ TPeyroJbHUKA (v, €CJIU ero
3HAYCHUE MOKET MEHATHCA B MPeJesiaxX, 3aJJaHHbBIX YCIOBUEM:

\/2COS20¢—2(\/§— 1)sina — (2 —v2) > 3cos2a + Tsina — 5

OrBer yKakure B Tpajycax

Otset: 30

B-3 Kakoe naunboJiblitee 3HaYeHHE MOYKET UMETh HAWMEHBIITUH yTroJ TPeyroJbHUKA (v, €CJU ero
3HAYCHNE MOXKET MEHATHCA B MIpeJesiaxX, 3aJJaHHbIX YCJIOBUEM:

\/2008204+2(\/§—1)sin04—(2—\/§) > cos2a+ (V3+2)sina—1—+3

OrBer yKakure B Ipajycax
OtgerT: 60

B-4 Kakoe naunboJiblitee 3HaYeHHE MOYKET UMETh HAWMEHBIIMUI yIroJ TPeyroJbHUKA (v, €CJU ero
3HAUEHUEe MOXKET MEHIThCH B IpeJieiax, 3aJaHHbIX YCJIOBHEM:

\/20082a+2(\/§—1)sina—(2—\/§) > cos2a+ (V2 +2)sina — 1 — V2

OrBer yKakure B Ipajycax
OTgerT: 45
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Sagaua 7
B-1 Haiigure cymmy Beex 3uadenuii @ € [0°,10°] B rpajgycax, npu KazKjaoM U3 KOTOPBIX BBIIIOJ-
HEHO PaBEHCTBO

(4cos®x — 1)(4cos® 3z — 1) (4 cos® 9z — 1)(4 cos® 27z — 1) + sin® 812 + cos? 81a = 0.

DTy CyMMY 3aIUIIATE B BUIE %, TJIe M, N B3aUMHO MPOCThIe HATYpaJIbHbIe Yucaa. B orBere yKaxkure
m -+ n.
OTset: 950
Pemenue. Taxk kak
3sinz — 4sin® z sin 3z

4eos’r —1=3—4sin’z = - = — ,
sin x sin x

TO UCXOJHO€ ypaBHEHHE IIPUBOAUTCA K BUAY

sin 3z sin 9z sin 27x sin 81z
+1=0.

sinzx sin3x sin9x sin 27x

Orcrona 228 — 1 10 ectdb sin81lx = sin(—x), u npu 3ToMm sinz # 0, Tak Kak jjst HErO 3HATCHUST

sinx

cos? x pasubl 1. [losToMy 3HaUeHHd X B rpajycax paBHH 81z = —x + 360k u 81z = 180 + x + 360n,

9(1+2 .
TO ecTh T = 150k %, riae k # 41m, k,n,m € Z. B 3amaHHblil 0TPe30K MONAIAI0T 3HAYCHHUS

41
180 360 9 27 909 _
Tl Al 40 4 B CyMMe 3TO 1 B OTBeT yKa3blBaeM 909 + 41 = 950.

nr—=

B-2 Haiinure cymmy Beex 3uadennit © € [0°, 10°] B rpajgycax, mpu KaxKJI0M U3 KOTOPBIX BBIIOJ-
HEHO PaBEHCTBO

(4cos*z — 1)(4cos? 3z — 1)(4cos® 9z — 1)(4 cos? 27z — 1) = sin® 81 + cos® 81u.
STy CYMMY 3allulIuTe B BUIE %7 rae 1m, n B3auMHO IIPOCTbI€ HAaTypPAJbHbIC YHCJIA. B OTBETE YKazKuTe

m—n.
Otrser: 1745

B-3 Haiiaure cymmy Beex 3uadenuii € [0°,10°] B rpamycax, npu KazKJIoM U3 KOTOPBIX BBIIIOJ-
HEHO PaBeHCTBO

(4cos®x — 1)(4cos? 3z — 1) (4 cos® 9z — 1)(4 cos® 27z — 1) + sin® 812 + cos? 81x = 0.
9Ty CyMMY 3alUIIATE B BUE %, rJie M, n B3aUMHO IIPOCThle HATYPaJbHbIe Yucsia. B orBere ykaxkure

m —n.

OTBeT: 868

B-4 Haiigure cymmy Beex 3nadenuit © € [0°,10°] B rpajgycax, npu KazKJIoM U3 KOTOPBIX BBIIOJI-
HEHO PaBEHCTBO

(4cos®*z — 1)(4cos? 3z — 1)(4cos® 9z — 1)(4 cos® 27z — 1) = sin® 812 + cos® 81x.

OTy CYMMY 3aIUIIATe B BUIE %, TJIe M, n B3AUMHO TIPOCTBHIE HATypaJbHbIe Uncaa. B orBeTe yKaxknTe
m + n.
OTBeT: 1909
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Samaua 8

1+6y=1—Vr—y,
VT+r—y+ty=x+4dy—2.

Ecymm pemennit 6eckonedno muoro B orser puumnute (. Ecian pemtennii mer, To ToxKe BruiruTe (.

B-1 Permure cucremy

Ecjin periennit KoHeYHOE KOJIMYECTBO, B OTBET BIIMIIUTE CYMMY BCeX T, IIPU HEOOXOIMMOCTU OKPYT-
JIUB PEe3yJbTaT J0 COTHIX (€CJM MU PA3HBIX Y HAMIyTCsS OJMHAKOBBIE T — CKJIAJbIBaiiTe MOBTODHI,
CJIAraeMbIX JOJIZKHO TTOMYIHTHCS CTOJIBKO Ke, CKOJIBKO TOYeK Ha TJIOCKOCTH TOIXOIUT O CHCTEMY ).

OtBeT: 16.22
Pemterue. Cucremy 3amnuiieMm B 00IIEM BHJIE

{m@—g-ﬂ,

Vr+yr—ay—(a—2)y=xz+by—2.

Koadpdpunuentrr Takue, aro a +b =15
Cuenaem 3ameny /T — ay =t > 0. Toraa z = t? + ay. Ilepsoe ypaBHeHue cucTeMbl IIPUMET BUJL

ay—|—6y2:t2+ay—ty<:>t2—ty—6y2:0.

PaccMaTpuBas ero Kak KBaJpaTHOe YpaBHEHHE OTHOCHUTENbHO ¢, moaydaeM t = —2y (y < 0) win
t=3y (y=0).
Bropoe ypaBHenue mocJjie 3aMeHbl UMEeT BH/I

VE+2y+t =1+ (a+by—2.

1) Iycrs t = —2y. Bropoe ypaBHeHHe TpUMeT B/

V2 = 4y* + (a + by — 2.
Torma —2y = 4y? + 5y —2=0 44> + Ty —2 =0, otkysa y = —2 wiu y = i (He moaxXONT).
Cnenosarenbio, r = 16 — 2a.
2) Iycrs ¢t = 3y. Bropoe ypaBHeHUe MTpUMET BH/L

VY2 + 5y = 9% + 5y — 2 < (V92 + 5y + 1) (/92 + 5y — 2) =0,

orkyna 9y% + 5y — 4 = 0. Cienoarensuo, y = —1 (He HOAXOOUT), Yy = 2, T = 1796 + 4?‘1 — 16+da

OrMeruM, 9TO COBHAJIAIOIINX 3HAYCHUI T He HAILIOCh. ’
Yucia B BapuaHnTax:

a=1,b=4cymma= £ ~ 16, 22.

a=—2,b=7, cymma= 1%8 ~ 20, 89.

a=3,b=2, cymma= 5 ~ 13,11.

-3, b=238, cymma= 2%2 ~ 22,44.

4,b=1, cymma= 1% ~ 11, 56.

9
—1, b =6, cymma= % ~ 19, 33.

a
a
a

B-2 Permmure cucremy

—2+46y =72 -1 +2y,
\/x+\/x+2y+4y:x+7y—2.



Ecan pemtenuit 6eckonedarno muoro B orer puummute (. Eciau pemenuit mer, To Toxke prumute (.
Ecyin pemennii Konednoe KOJIM4YeCTBO, B OTBET BIIMIIUTE CYMMY BCeX T, IIPU HEOOXOJIMMOCTU OKPYT-
JIUB Pe3yJIbTaT J0 COTHIX (eCJIM MPU PA3HBIX Y HANIYTCS OJMHAKOBBIE T — CKJIaJIbIBaliTe MOBTODHI,
CJIAraeMbIX JOJIZKHO TIOJYIHTHCS CTOJIBKO ¥Ke, CKOJIBKO TOYEK Ha IJIOCKOCTH TOIXOIUT MO/ CHCTEMY ).

OTtBert: 20.89

Pemternue. Cucremy 3amuiiem B 00IIeM BHIe

a+6y:§—\/x—ay,
VT +yr—ay—(a—2)y=x+by—2.

Koadpdunuentor Takue, ato a +b =5
Crenaem 3ameny /T — ay =t > 0. Torna z = t2 + ay. Ilepsoe ypaBHEHIE CHCTEMBI TIPUMET BHT

ay—|—6y2:t2+ay—ty<:>t2—ty—6y2:0.

PaccMaTpuBasi ero Kak KBaJpaTHOe YpaBHEHHE OTHOCHUTENbHO ¢, moaydaeM t = —2y (y < 0) win
t=3y(y=0).
Bropoe ypaBHeHune nocJje 3aMeHbl UMeeT BH/I

VE+2y+t =1+ (a+by—2.

1) Iycrs t = —2y. Bropoe ypaBHeHue mpuMer B/
Vi = 4y? + (a + by — 2.

Torma —2y = 4y> +5y —2=0< 4>+ 7y —2 =0, oTkyna y = —2 wim y = i (He ToaXOUT).
CanenoBarenibio, r = 16 — 2a.
2) Iycrs t = 3y. Bropoe ypaBHeHUe MTpUMeT BH/L

VY2 +5y = 9% + 5y — 2 < (VY2 + 5y + 1) (/92 + 5y — 2) = 0,

orkyia 9y? + 5y — 4 = 0. Cneposaresbho, y = —1 (ne nogxoaut), y = %, x
OrMmeruM, 9TO COBIAMANNIAX 3HAUEHN T HE HAILIOCH.
Yucna B BapuaHTaXx:
a=1,b=4cymma= 5% ~ 16,22.
a=—2,b="7, cymma= 1%8 ~ 20, 89.
a=3,b=2, cymma= 1> ~ 13,11.
a=—3,b=_8, cymma= 2 ~ 22,44
a=4,b=1, cymma= 13 ~ 11, 56.

a=—1,b=06, cyMmma= % ~ 19, 33.

B-3 Pemute cucremy

3+6y:§—\/x—3 ,
\/m+\/a:—3y—y:x+2y—2.
Ecyim pemennit 6eckonedno muoro B orser puummure (. Eciu pemtennii mer, To ToxKe BrumruTe (.
Eciin pemennit Koneunoe KOJMYECTBO, B OTBET BIIMIIHTE CYMMY BCeX I, IIPU HEOOXOJIMMOCTH OKPYT-

JIUB PE3YJbTaT A0 COTLIX (GCJII/I IIpU Pa3HBIX Y HafI,ILyTCH OOIUHaKOBbBIEC T — CKJIa,JbIBaIL;ITe IIOBTOPHBI,

CJIAraeMbIX JOJIZKHO IOy IHTHCS CTOJIBKO Ke, CKOJIBKO TOYEK Ha IJIOCKOCTH HOIXOIUT HOJ CHCTEMY ).
OtseT: 13.11
Pemenune. Cucremy 3amuiiem B o0IIEeM BHJIe

a+6y =7 -z —ay,
Vr+vz—ay—(a—2)y=z+by—2.

Kosdpdunuentsr Takue, ato a +b =5




Crenaem 3ameny /T — ay =t > 0. Torna z = t2 + ay. IlepBoe ypaBHEHHE CHCTEMBI TIPUMET BH
ay 4+ 6y2 = t* +ay — ty < t* —ty — 69° = 0.

PaccmarpuBasi ero Kak KBaJpaTHOE YPaBHEHHE OTHOCHUTEJNbHO t, mosydaeM t = —2y (y < 0) wiu
t=3y(y=0).
Bropoe ypaBHeHme mocsie 3aMeHbI IMeeT B,

VE+2y+t =1+ (a+by—2.

1) Mycrs t = —2y. Bropoe ypaBHeHWe MpuMeT B/
Vi = 4y? + (a + by — 2.

Torma —2y =4y> + 5y —2=0< 4>+ 7y —2 =10, orkyna y = —2 wim y = i (He moaXOUT).
Caemgosarenbro, r = 16 — 2a.
2) [ycrs t = 3y. Bropoe ypaBHeHue mpuMer BHI

VY% + 5y = 9y* + 5y — 2 & (V92 + by + 1)(v/9y? + by — 2) = 0,

orkyia 9y? + 5y — 4 = 0. Cneposaresbho, y = —1 (ne nogxoaur), y = %, x =
OrMmeruM, 9TO COBIAMANNIAX 3HAUEHN T HE HAILIOCH.
Yucna B BapuaHTax:
a=1,b=4cymma= 5% ~ 16, 22.
a=—2,b="7, cymma= 1%8 ~ 20, 89.
a=3,b=2, cymma= 1 ~ 13,11.
a=—3,b=_8, cymma= ? ~ 22,44
a=4,b=1, cymma= 13 ~ 11, 56.

a=—1,b=06, cymma= % ~ 19, 33.

B-4 Pemmute cuctemy

~346y =2~z T3y,
\/x+\/x—|—3y+5y:x—|—8y—2.

Eciu pemtenuit 6eckonedarno muoro B orer puumutTe (. Ecu pemtenuit mer, To Toxke prumute (.
Eciu penienuit KoHeYHOE KOJIUYECTBO, B OTBET BIUIIHTE CYMMY BCEX X, IIPU HEOOXOIAMMOCTH OKPYT-
JIUB Pe3yJIbTaT J0 COTHIX (eCJM MPU PA3HBIX Y HAMIYTCS OJMHAKOBBIE T — CKJIaJ(biBaiiTe MOBTODHI,
CJIAraeMbIX JOJIZKHO TIOJYIHTHCS CTOJIBKO ¥Ke, CKOJIBKO TOYEK Ha IJIOCKOCTH TOIXOIUT MO CHCTEMY ).

OTseT: 22.44

Pemternue. Cucremy 3amuiiem B 00IIEM BHjIe

a+6y=71—x—ay,
Vr+yr—ay—(a—2)y=x+by—2.

Koadpdpunuentrr Takue, aro a +b =15
Cuenaem 3ameny /T — ay =t > 0. Toraa z = t? + ay. Ilepsoe ypaBHeHue cucTeMbl IIPUMET BUJL

ay—|—6y2:t2+ay—ty<:>t2—ty—6y2:0.

PaccmarpuBasi ero Kak KBajpaTHOe ypaBHEHHE OTHOCHTeNbHO ¢, moaydaem t = —2y (y < 0) win
t=3y (y=0).
Bropoe ypaBuenue nocje 3aMeHbl HMEET BH]I

VE+2y+t =1+ (a+ by —2.

1) Iyers t = —2y. Bropoe ypaBHeHUe TPUMeT B/

V2 =4y% + (a + D)y — 2.



Torma —2y = 4y +5y —2 =0 4> + Ty —2 =0, orkyna y = —2 wim y = 1 (He MOAXOTHT).

4
CnenoBarenbro, r = 16 — 2a.
2) Ilycres ¢t = 3y. Bropoe ypaBHeHue MpUMeT BH/L

V92 + 5y = 9y° + 5y — 2 & (V92 + By + 1)(v/9y2 + By — 2) = 0,

orkyaa 9y* + by — 4 = 0. Caegosarensno, y = —1 (e moaxomur), y = 5, © = 2 + & = 054,

OTMmeTnM, 9TO COBIANAIONNX 3HAYCHHUN T He HAILIOC.
Yucia B BapuaHTax:

a=1,b=4cymma= £ ~ 16, 22.

a=—2,b=7, cympma= 1%8 ~ 20, 89.

a=3,b=2, cymma= 5 ~ 13,11.

a=—3,b=28, cymma= 22 ~ 22 44,

a=4,b=1, cymma= 1* ~ 11, 56.

a=—1,b=06, cymma= % ~ 19, 33.

B-5 Pemmute cuctemy

4+6y:§—\/x—4 ,
\/x+\/x—4y—2y:x+y—2.

Ecyim pemennit 6eckonedno muoro B orser puumure (. Eciu pentenunii mer, To ToxKe Brumrute (.
Ecyim pemennit KoHednoe KOJMYECTBO, B OTBET BIIMIIHTE CYMMY BCeX I, IIPH HEOOXOJIMMOCTH OKPYT-
JIUB PE3yJIbTAT JI0 COTHIX (€CJIM TPHU PA3HBIX Y HANJYTCS OJMHAKOBBIE T — CKJIAJIbIBAaliTe TOBTODHI,
CJIAraeMbIX JIOJIZKHO IOy YHThCS CTOJIBKO 2Ke, CKOJIBKO TOYEeK Ha IJIOCKOCTH HOIXOIUT O/ CHCTEMY ).

OTBer: 11.56
Pemternue. Cucremy 3anurmiem B o0IIeM BHjIe

a+6y=7—\x—ay,
Vr+yr—ay—(a—2)y=x+by—2.

Koadpdunuenror Takue, aro a +b =5
Crenaem 3ameny /T — ay =t > 0. Torna x = t2 + ay. IlepBoe ypaBHEHHE CHCTEMBI TIPUMET BH

ay +6y° =t* +ay — ty o t* — ty — 6y* = 0.

PaccmarpuBasi ero Kak KBaJpaTHOe ypaBHEHHE OTHOCHTeNhHO ¢, moaydaem t = —2y (y < 0) win

=3y (y = 0).
BTOpOQ ypaBHeHI/Ie II0CJIEe 3aMEHBI UMeeT BH

VE+2y+t=1t"+ (a+by—2.

1) Mycrs t = —2y. Bropoe ypaBHeHue MpUMeT B/

V2 =4y + (a + by — 2.

Torma —2y = 4y +5y —2 =0 4> + Ty —2 =0, orkyna y = —2 wim y = 1 (He MOAXOTHT).

4
Caengosarenbro, r = 16 — 2a.
2) Iycrs ¢t = 3y. Bropoe ypaBHeHue MpUMeT BH/L

VY2 + 5y = 9y° + 5y — 2 < (v/9y2 + 5y + 1)(1/9y2 + 5y — 2) = 0,

orkyaa 9y* + by — 4 = 0. Cregosarensno, y = —1 (He noaxouuT), y = 5, ¢ = 3 + & =
OTMeTnM, 9TO COBHAJAIONINX 3HAUCHUN T HE HAILIOCH.
Yucia B BapuaHTax:
a=1,b=4cymma= £ ~ 16, 22.
a=—2,b=7, cympma= 1%8 ~ 20, 89.



=3, b=2, cymma= % ~ 13, 11.
—3, b =8, cymma= 22 & 22, 44.
=4,b=1, cymma= 1g* ~ 11,56.
—1, b =6, cymma= 3 ~ 19, 33.

SIS
|

B-6 Pemute cuctemy

—1+6y=7—vr+ty,
\/£+\/x+y+3y:x+6y—2.

Ecyim pemennit 6eckonedno muoro B orser puumnute (. Eciu pemtenunii mer, To ToxKe BrumruTe (.
Eciim pemennit KoHednoe KOJMYECTBO, B OTBET BIIMIIHTE CYMMY BCeX I, IIPU HEOOXOJIMMOCTH OKPYT-
JIUB PE3YJIbTAT JI0 COTHIX (€CJIM TPHU PA3HBIX Y HANJYTCS OJMHAKOBBIE T — CKJIAJbIBAliTe TOBTODHI,
CJIAraeMbIX JIOJIZKHO TTOJYIHTHCS CTOJIBKO Ke, CKOJIBKO TOYEeK Ha IJIOCKOCTH HOIXOIUT HOJ CHCTEMY ).

OTser: 19.33

Pemiernne. Cucremy 3amuiiem B 00IIEeM BUJIe

{a+6y:§—\/1’—ay,

Vr+vz—ay—(a—2)y=z+by—2.

Koadpdunuenrsr Takue, ato a +b =5
Crenaem 3ameny /T — ay =t > 0. Torna x = t2 + ay. IlepBoe ypaBHEHHE CHCTEMBI TIPUMET BHT

ay—|—6y2:t2+ay—ty<:>t2—ty—6y2:o.

PaccmarpuBasi ero Kak KBaJpaTHOe ypaBHEHHE OTHOCHTENbHO ¢, moaydaem t = —2y (y < 0) win
t=3y(y=0).
Bropoe ypaBuenue nocje 3aMeHbl HMeET BT

VE+2y+t =1+ (a+ by — 2.

1) Mycrs t = —2y. Bropoe ypaBHeHue MpUMeT B/

V2 = 4y? + (a+ by — 2.
Torma —2y = 4y* + 5y —2 =0 4y + Ty —2 =0, orkyna y = —2 wm y = 1 (He NOAXOAUT).
Caemgosarenbro, r = 16 — 2a.
2) Iycrs ¢t = 3y. Bropoe ypaBHeHue MIpuMeT BH/L

VY2 + 5y = 9% 4+ 5y — 2 < (\/9y2 + 5y + 1)(\/9y2 + 5y — 2) =0,

orkyaa 9y* + by — 4 = 0. Cregosarensno, y = —1 (e moaxomur), y = g, © = o + & = 0542,

OTMeTHM, YTO COBIIAJIAIONIMX 3HaYeHHl T He HaILIOCh.
Yucia B BapuaHTax:

a=1,b=4cymma= 5% ~ 16, 22.

a=—2,b=7, cymma= 2 ~ 20, 89.

a=3,b=2, cymma= 1 ~ 13, 11.

a=—3,b=38, cymma= 42 ~ 22 44,

a=4,b=1, cymma= 1* ~ 11, 56.

a=—1,b=6, cymma= 3 ~ 19, 33.




OauMnuaga mKoJLHUKOB «JIoMOHOCOB», MaTeMaTHKA
OT10opounblii 3Tan 2023/2024 yuyeOHOro roaa
BaJuibl 32 BepHbIe 0TBETHI HA 32/1aHUSA

Howmep 3ananus | 5-6 kaacenl | 7-8 kiaccenl 9 kaacc 10 kxace 11 ki1acc
1 15 10 10 10 10
2 15 10 10 10 10
3 15 10 10 10 10
4 15 15 10 10 10
5 20 15 10 10 10
6 20 20 15 15 15
7 — 20 15 15 15
8 — - 20 20 20




