Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebHoro roja jijis H-6 KIaccos

3agaya 1.
B-1 CkosibkuMmu criocobaMu MOXKHO pasMeHsTh Kymopy 1000 pyOJieit MoHeTaM#u JTOCTOMHCTBOM D
u 10 pybseii?
OtgerT: 101
Pentenne. HaxojauMm KoJim4ecTBO perieHuit B HEOTPUTIATETBHBIX TEIbIX 9UC/Iax YPaBHEHUS

5n + 10m = 1000 <= n + 2m = 200.

Ecmm m > 100, To n orpunarensno, mosromy 0 < m < 100. Ilpm KaxKgoM TakoM m YHACIO N
Toxke HeoTpunarejbHo: N = 200 — 2m. 3HAYNUT, CIIOCOOOB BCEIO CTOJIBKO, CKOJIBKO €CTh Pa3/JIMIHBIX
TMOJIXOAAINX 1, TO ecThb 101.

B-2 Ckosibkumu criocobamMu MOXKHO pa3MeHsaTh Kyiopy 500 py0Osieit moneramu poctonacTBoM 10
u 2 pyoss?
OrBer: 51

B-3 Ckostbkumu criocobamu MOXKHO pa3mMeHsaTh Kymopy 1000 pyOJieit MoHETaME JTOCTOMHCTBOM 2
u 10 py6steit?
Otset: 101

B-4 Ckonbkumu criocobaMn MOXKHO pa3MeHsTh Kymiopy H00 py0Jieit MOHETAME JIOCTOMHCTBOM 5
u 10 py6steit?
OrtBert: 51




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebHoro roja jijis H-6 KIaccos

3agaya 2.

B-1 Kapra Quariangiun — npaMOYroJbHUK, pa3OuThiil Ha rybepunn npambiMu. Kakoe mMuHu-
MaJIbHOE YUCJI0 TYOepHUil MOXKeT OBITh Ha KapTe, ecjiu mpoBeeHbl 2022 mpsivbre?

OtBet: 2023

Pemmenune. ByjeMm npoBoauTh NnpsgMble MOC/IeI0BaTebHO. Eem Kaxaas cieyiomas mpsiMast He
[epeCceKaeT HU OJIHY U3 IPebLIymuX (Jnbo mepecekaeT eé 3a mpeJie/laMi HaIllero MpsiMOyroJIbHIKA),
TO NPH IIPOBEJICHAN ITON MPIMON POBHO OJHA T'YOEPHUS JIEJUTCS Ha JBEe YacTH (& ¢ OCTATbHBIMU
ryOepHHUsIMUA HIYEro He MPOUCXOJNT), U KOJMIeCTBO IybepHuil yBeramdauBaercs Ha 1. Ecim ke cite-
JIytolas IpsMasl IepeceKaeT KaKue-TO U3 MPeJbIyIINX, TO OHU JIeJIT Ha JIBe YaCTU KaK MUHUMYM
JiBe I'yOepHUN, U YHCJIO TYOepHUIl yBETNINBAETCS MUHUMYM Ha 2. 3HAYUT, HAUMEHbIIee KOJTMIECTBO
ryOepHUil MOJIyIUTCs, €CJIN BCE TIPSIMbIe TIAPaJUIC/IbHBL JIPYT APYTY (UK IEePEceKaloTes 33 IpeIe/IaMu
IPSIMOYTOJIBHUKA ), U 9TO KOJIMIECTBO IybepHuii Ha 1 GOJIbIe KOJNIECTBA MPAMBIX.

B-2 Kapra @uatianiun — HpaMOYyroJIbHUK, Pa3dUThIl Ha rybOepHun npsambiMu. Kakoe MuHm-
MaJIbHOE YUCJI0 TYOepHUil MOXKeT OBITh Ha KapTe, ecjiu npoBeeHbl 2023 mpsivbre?
OtseT: 2024

B-3 Kapra Quariangun — npgaMOYTroJbHUK, pa3OuThiil Ha rybepHun npambiMu. Kakoe mMuHuB-
MaJIbHOE YNCJI0 TYOepHUil MOKeT OBITh Ha KapTe, ecjiu mpoBeeHbl 2024 mpsmvbre?
OtBet: 2025

B-4 Kapra Quarianauu — npaMOYTOJbHUK, pa3OuThIil Ha rybepHuN mpaMbiMu. Kakoe mMuHu-
MaJIbHOE YIHCJI0 TYOepHUil MOKeT OBITh Ha KapTe, ecjiu MmpoBeieHo 2025 mpsaMbIx?
OtBerT: 2026




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebHoro roja jijis H-6 KIaccos

3agada 3.

B-1 Yaurka B 6 wacoB yTpa HaUMHAET BIIOJI3ATH HA JIEPEBO BLICOTO 17 M. 3a 4ac OHA MOTHUMAETCS
C TIOCTOSHHOU CKOPOCTBHIO Ha 1 M, a TIOTOM OT/bIXaeT Yac, CIoJ3as ¢ MOCTOSHHON cKOpocThio Ha 10
CM, 3aTeM CHOBa 3alIl0JI3aeT 3a Jac Ha 1 M, cHOBa crmo/3aeT 3a Jac Ha 10 cM u T. /1. JI0 KOHIIA JTHS, T.
e. j1o 18 vacos. [locie sToro ona 3aceimaer Ha HOYDL 10 6 yTpa, CroJ3as co cKopocThio 10 ¢cM B Yac.
Kaxkaplii ciaeiyomnuii JeHb TIOBTOPSETCA TO »Ke caMoe. depe3 CKOJIBKO YacoB MOC/Ie HadaJIa Mo IbEMa
YJINTKA, JIOMOJI3ET /IO BEPIINHBI jiepeBa’

OtBer: 80.8

Pentenue. 3a cyTku yauTka mogHuMaeTcst 6 9acoB U CiiycKaeTcs 18 9acoB, a BHICOTA, Ha KOTOPOit
OHa HA30/UTCHA, yBesumduBaeTcd Ha 6 -1 — 18 - 0,1 = 4,2 M. 3a Tpoe CyTOK 3Ta BBICOTA YBEJIUIUTCH
Ha 3 -4,2 = 12,6 m. Kaxxapre 2 vaca auém yimTka noganmaercd Ha 1 — 0,1 = 0,9 M, depe3 8 gacos
rocJjie HavyaJja YeTBEPTOro JIHA YJIUTKA OKakeTcs Ha BbicoTe 12,6 +4 - 0,9 = 16,2 M, u eil ocranercs
nporoyiztu 17 — 16,2 = 0,8 M, Korophklie oHa 1peogoJeeT 3a 0,8 1. To ecth Bpems 1oabéMa COCTaBUT
3 cyToK 1 8,8 9acos, T.e. 3 - 24 4+ 8,8 = 80,8 yacos.

B-2 Vintka B 6 4acoB yTpa HauMHAET BIIOJI3ATH Ha JIePeBO BbICOTOM 40 M. 3a 1ac oHa TOIHUMAETC
C TIOCTOSHHOW CKOPOCTBIO Ha 2 M, a TOTOM OT/bIXaeT Yac, CIoJ3as ¢ MOCTOSAHHON CKOpocThio Ha 20
CM, 3aTeM CHOBa 3all0JI3aeT 3a Yac Ha 2 M, CHOBa croJ3aeT 3a Jac Ha 20 cM U T. JI. /IO KOHIIA JTHS, T.
e. 710 18 gacos. llocse 3Toro ona 3acelliaeT Ha HOYL 0 6 yTpa, crosas co cKkopocTbio 20 ¢cM B Yac.
Kazkiplit ciaeyronuit ieHb MOBTOPAETCA TO 2Ke caMoe. depe3 CKOJILKO 9acoB IOC]Ie HadaJIa, Mo IbEMa
YJINTKA, JIOMOJI3ET JIO BEPIINHBI jiepeBa’

OteT: 102.5

B-3 VimTka B 6 9acoB yTpa HaunHAET BIIOI3aTh Ha JepeBo BbicoToi 10 M. 3a gac OHA ITOTHIMAETCS
C TIOCTOSTHHOW CKOPOCTBIO Ha 1 M, a TIOTOM OT/bIXaeT Yac, CIoJ3as ¢ MOCTOSAHHON CKOPOCThio Ha 20
CM, 3aTeM CHOBa 3alIl0JI3aeT 3a Jac Ha 1 M, cHOBa crmoJ3aeT 3a Jac Ha 20 cM W T. JI. JI0 KOHIIA JTHS, T.
e. j1o 18 gacos. [locse sToro ona 3aceinaer Ha HOYb J10 6 yTpa, cIoJi3as cO CKOpocThio 20 ¢M B Yac.
Kazkiptit caesytonuit jeHb OBTOPSAETCS TO 2Ke caMoe. depe3 CKOJILKO YacoB IOCTIe HadaJIa Mo IbEMa
YJINTKa JIOIOJI3ET 0 BEPIIUHBI JIepeBa’

OrBer: 78.4

B-4 Ynutka B 6 wacoB yTpa HaUMHAET BIIOJI3ATh HA JIePeBO BbICOTO H0) M. 3a dac OHAa IO THIMAETC S
C TIOCTOSHHOU CKOPOCTBIO Ha 2 M, & TIOTOM OT/bIXaeT Yac, CIo3as ¢ MOCTOSHHON cKOpocThio Ha 10
CM, 3aTeM CHOBa 3aIl0JI3aeT 3a Jac Ha 2 M, CHOBa cIo/3aeT 3a dac Ha 10 cM u T. /1. 10 KOHIIa JHS, T.
e. 710 18 gacos. llocse aToro ona 3aceiliaeT Ha HOYL 10 6 yTpa, cronsas co ckopocTbio 10 cM B gac.
Kazkiplit caeyronuit ieHb MOBTOPAETCA TO 2Ke caMoe. depe3 CKOJILKO Y9acoB IOC/Ie HadaJIa, O bEMaA
YJINTKA, JIOMOJI3ET JIO BEPIINHBI jiepeBa’

OtserT: 104.8




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebHoro roja jijis H-6 KIaccos

3agaya 4.

B-1 V kaxjoro yuennka B Kjacce He MeHee 15 jpy3eil, mpudem He OoJsiee 15 YyIEHUKOB UMEIOT
OJIMHAKOBOE 1InCyI0 Jpy3eit. Kakoe HanMeHbIee 9uc/io yI€HUKOB MOXKET OBITh B Kjacce?!

OtBert: 17

Pentenne. Hapucyem rpad: ydeHHKH — 3TO TOUKH, peOpo — ApyKba Mex 1y yueHnkamu. Tax
KaK y KaxKJIoro He Metee 15 jipyseil, To Bcero yueHukoB xoTs Obl 16. PoBHo 16 yueHUKOB OBITH He
MOYKET, TAK KaK TOT/Ia BCE BEPIITUHBI OYIYT COEJIMHEHBI CO BCEMU, U Y BceX 16 yIeHUKOB Oy/IeT TOPOBHY
Jipy3eii, 9TO MPOTUBOPEUNT yCJIOBUIO. SHAYNT, yIeHUKOB xX0Ts Obl 17. [lpumep g 17 — 17 BepruH,
e KaK/ias CoeJInHeHa ¢ KayKJI0il, HO OMHOTo pebpa Het (mosydaercs 15 yaeHUKoB ¢ 16 1py3bsamu y
KazKJ10ro u 2 — ¢ 15-10).

B-2 V kaxoro ydenuka B KJiacce He MeHee 16 npy3seil, npuieM He OoJiee 16 yIEHUKOB HMEIOT
OJIMHAKOBOE 4nCyIo Jpy3eit. Kakoe HanMenbliee 9nc/io yI€HUKOB MOXKeT ObITh B Kjacce?!
OrBer: 18

B-3 V kaxjoro yueHnka B Kjacce He MeHee 17 jpy3eii, npudem He Oojiee 17 yIeHUKOB UMEIOT
OJIMHAKOBOE 1ncJIo Apy3eil. Kakoe HanMeHbIee IUCI0 yIEHUKOB MOXKET OBITh B Kjacce?!
OTser: 19

B-4 V kaxjoro yuenuka B KJjiacce He MeHee 18 npyaeil, npuueM e 0Oojiee 18 yUEeHUKOB MMEIOT

OJIMHAKOBOE 9HCJIO Apy3eil. Kakoe HanMeHbIIee IUCI0 yIeHHKOB MOXKeT ObITh B Kjacce?!
OTser: 20




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebHoro roja jijis H-6 KIaccos

3agada 5.

B-1 B ngomuke x)kuByT 15 rHOMUKOB, CpeJi KOTOPBIX MOT'YT ObITh rHOMUKU poctoMm 10, 11, 12 u 13
cauTuMeTpoB. x cymmapusiit poct paser 190 cartumerpoB. CKOJBKO Cpejii HUX THOMUKOB POCTOM
13 canTmMeTpoB, eciii UX B 2 pasa 0OoJIbIlle, YeM THOMUKOB pOCTOM 12 caHTUMeTpOB?

OtBer: 10

Pemenne. Pemenne npuseiém B obiem sujie. Ectb 3z rHomukos. Bo3MmokHbIE pOCTBI THOMUKOB
paBHbL a, b, c,d, rie a < b < ¢ < d. Ux cymmapssiii poct paser x(c + 2d). ['nomukos pocra d B jiBa
paza 0oJiblle, ¥eM 'rHOMUKOB pocTa ¢. Haiiiém KosmmiaecTBo THOMUKOB pocTta d. IlycTs ecTh k THOMUKOB
pocra ¢, Torga ecth 2k rHOMUKOB pocta d. Ux cymmapusiii poct k(c + 2d). Ects 3z — 3k raoMukoB
pocTa, OTJIMYHOTrO OT ¢ U d, Torja ux poct He npeBocxomut (3x — 3k)b. Ilpenmonoxum, aro k < x,
TOIJIa CyMMapHBIN pocT paBeH x(c + 2d), ¢ npyroii croponsl, ou He 6oubire k(c+ 2d) + (x — k) - 3b <
k(c+2d) + (x — k)(c + 2d) = z(2¢ + d), nporuBopeune. Tak Kak THOMHKOB BCEro 3x, a THOMUKOB
poctoB ¢ u d Bmecte 3k, To 3k < 3x, k < x. 3HauuT, k = x, THOMUKOB pocTa d poBHO 22 = 2 -5 = 10.

B-2 B ngomuke x)kuByT 18 rHOMUKOB, CpeJi KOTOPBIX MOTYT OBITh THOMUKU poctoM 11, 12, 13 u 14
canTuMeTpoB. Ix cymmapubiit poct paBeH 246 cantTuMeTpoB. CKOJBKO Cpejiii HUX THOMHUKOB POCTOM
14 canTmMmeTpoB, eciii UX B 2 pasa 0OoJIbIlle, YeM THOMUKOB pOCTOM 13 caHTUMeTpOB?

OtserT: 12

B-3 B somuke )kuBét 21 rHOMUK, Cpe/ii KOTOPBIX MOT'YT ObITh THOMUKHU pocTtoMm 12, 13, 14 u 15
canTuMeTpoB. VIx cymmapnbiit poct paer 308 cantumeTpoB. CKOJIBKO Cpe/i HUX THOMUKOB POCTOM
15 caaTuMeTpOB, ecan uxX B 2 pasa 0oJble, YeM 'HOMUKOB POCTOM 14 CAHTUMETPOB?

OtBert: 14

B-4 B nomuke KuByT 24 THOMUKA, CPEJI KOTOPBHIX MOT'YT ObITh rHOMUKHN pocToMm 13, 14, 15 u 16
canTuMeTpoB. x cymmapubiit poct paBeH 376 cantumMeTpoB. CKOJBKO CPeJjii HUX THOMUKOB POCTOM

16 canTEMETPOB, eciu X B 2 pa3a 0oJibllle, 9eM THOMUKOB POCTOM 15 caHTUMEeTpOB?
OrtBer: 16




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OHI/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebHoro roja jijis H-6 KIaccos

3amgada 6.

000
D000
D00

[Lnanmer obyajaerT CTaHIAPTHBIM SKPAHOM OJOKMPOBKE (cM. puc.). Biajesen miaHmera BBOJUT
YeTBIPEX3HAYHBIN TAapPOJIb, & B3JIOMINUK HabOJI0/IaeT co cTOpoHbl. OH HE BUJUT TOYHBIE MUMPHI, KO-
TOpbIE HAXKUMAET BJIAJIEJIEIl, HO CJCJIUT 3a JBU2KEHUEM I1ajiblia: BTopas Iudpa HAXOJIUTCS JieBee U
HIZKE TIEPBOIi, TpeThsl nudpa HAXOJAUTCSI POBHO BBIIIE BTOPOI (He JieBee W HE IIpaBee), IMOCIIeIHSI,
JeTBépTasi — IpaBee W HMKe TpeTheil. CKOIBKO KOMOWHAIUI HAI0 TepedpaTh B3JIOMINNUKY, ITOOBI
rapaHTUPOBAHO CHATH MMapOJIhb C IJIAHIIETa, €CJIM U3BECTHO, 9TO mepBasd udpa maposis 27

OrtBer: 13

Pemenune. 3amerum, 9TO ecjii HA TPETHEM MECTE B IapoOJie CTOUT 1, TO Jijisi 4eTBEPTOi U P
umeercs naTh BapuanTos (5, 6, 8, 9, 0), eciim 2 — 1o jgBa (6, 9), ecsim 4 — 1o Tpu; (8, 9, 0), ecin
5 — 1o omun (9), ecaim 7 — 1o onuu (0), ecsim Kakasi-To Japyras iudpa — TO HeT BapuaHToB. Ecin
BTOpad 1mudpa 4, To TpeTbeil MOYKeT OBITH TOJIBKO 1, &, 3HAYUT, BAPUAHTOB OyJIeT MATh, €CJITM BTOPas
nudpa 5, TO TpeTheil MoKeT ObITh TOJIBKO 2, &, 3HAYUT, BAPUAHTOB OYJET JiBa, ecJu BTopasd Imudpa
7, TO TpeTheit MoxkeT ObITh 1 miau 4, a, 3HAYUT, BapuanTos Oyier 5 + 3 = 8, ecyim Bropas 1udpa 8,
TO TPeThbeil MOXKeT OBITH 2 Win 5, a, 3HAYUT, BapuaHToB Oyzer 2 + 1 = 3, ecsim Bropad mudpa 0, To
TpeTheil MOXKeT ObITh 2, 5 mwin 8, a, 3HA4YUT, BapuanToB Oyser 2 + 1 + 0 = 3, ecam BrOpas nudpa
KaKas-TO JIpyras, TO YUCJIO0 BaPDHAHTOB B 9TOM CJIydae B UTOre OyJeT PaBHO HYJIIO.

Ecmn nepsasg mudpa 2, To BTOpoit MoxkeT ObITh 4 win 7, a, 3HAYAT, YUCJO BAPUAHTOB PABHO
548 =13.

st BTOporo BapmaHTa 3aJIladu: ecjIu 1epBad 1udpa 3, TO BTOPOil MoxKeT ObITh 4, 5, 7, 8 mm 0,
a, 3HA4YUT, YUCJIO BAPUAHTOB paBHO 5 + 2 + 8 + 3+ 3 = 21.

Jlnst TpeThero BapmaHTa 3aJladu: ecau mnepBag nudpa 6, To BTOpoit MoxKeT ObITH 7, 8 win 0, a,
3HAYHUT, YUCJIO0 BAPUAHTOB paBHO 8 + 3 + 3 = 14.

000
DOCC
D00

[Lnanmer obyaaeT CTaHIAPTHBIM SKPAHOM OJOKMPOBKE (cM. puc.). Biajesen ruianiiera BBOJHUT
JeThIPEX3HAYHBIN TapoJIb, a B3JOMIMUK HabJromaeT co cropoHbl. OH He BUAUT TOUYHBIE MUMPHI, KO-
TOpble HayKMMAaeT BJIaJIeJIell, HO CIEINT 3a JIBUKEHHEM IIajiblla: BTopas Iudpa HaAXOIUTCs JIeBee 1
HIZKE TIEPBOIi, TPeThsl nudpa HAXOJAUTCsSI POBHO BBIIIE BTOPOI (He JieBee U He TpaBee), MOCJIeIHsI,
JeTBEépTasi — IpaBee W HUKe TpeTbeit. CKOJIbKO KOMOMHAIMN HaJI0 1epedpaTh B3JIOMIIMUKY, ITOOBI
rapaHTHPOBAHO CHSITH ITApOJIb ¢ ILJIAHIIETa, €CJIU U3BECTHO, UTO IepBas Iudpa naposid 37

OTBer: 21




000
D000
D00

[Lranmer obJajaerT CTaHIAPTHBIM SKPAHOM OJOKMPOBKE (cM. puc.). Biajesen miaHmera BBOJUT
YeTBIPEX3HATHBIN 11apOJIb, a B3JIOMIIUK HAOJI0JaeT co cTOpoHbl. OH He BUIUT TOUYHBIE IHUQMPHI, KO-
TOpbIe HasKMMAaeT BJaJelell, HO CAeINT 3a JIBUKEHHEeM IIajiblla: BTopas mumdpa HaXOIUTCs JIeBee 1
HITZKe TIePBOIi, TPeThsl Mudpa HAXOJAUTCS POBHO BBIIIE BTOPOI (He JieBee W HE IIpaBee), MOCIIeIHSI,
JeTBépTasi — IpaBee W HIKe TpeTheil. CKOJIBKO KOMOWHAIUI Ha0 HepedpaTh B3JIOMINNUKY, ITOOBI
rapaHTUPOBAHO CHATH HAPOJIb C ILIAHIIETa, eC/I U3BEeCTHO, 9TO IepBas mudpa maposid 67

OTBer: 14




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebHOro roja JIjis 7-8 KJIACCOB

3agaya 1.
B-1 /I ckoJIBKHUX HATYPaJbHBIX N U3 oTpe3ka [22,2022] uncsio n™ OymeT HOJTHBIM KBAJIPATOM?
Ortget: 1021
Pemenne. Ecmun = 2k, To n" = (2k)%* = ((Qk)k)Q, TO eCThb TOJUTCs JH0boe uérHoe n. VIx Gyaer
1001 mryka. Ecu n neuérnoe, To n' OyJeT MOJHBIM KBaJIPATOM TOJIHLKO B TOM CJIydae, KOIJa CaMO
n — MOJIHBII KBajpaT. 9To uucia 52, 72,92, ..., u Bcero ux 6yger 20 mryk. Orser: 1001+20=1021.

B-2 Jlyis cKOJIBKUX HATYpPaJIbHBIX 1 U3 oTpe3ka [23,2023] unciio n™ Gy/er MOJIHBIM KBaJIPATOM?!
Otset: 1020

B-3 Jlis1 cKOJIBKUX HATYpaJIbHBIX N U3 oTpe3Ka [2,2022] uucio n™ Gyaer MOJIHBIM KBaJpaToM?
Ortset: 1032

B-4 [Ins ckoJIbKEX HATYPaJbHBIX 1 U3 oTpeska [3,2023] uncsio n™ GymeT HOJTHBIM KBaApaToM?
Orget: 1031




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
OJ'II/IMHI/Ia.,Z[a INIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTUKe

Or6opounstii sran 2022/23 yuebHOro roja JIjis 7-8 KJIACCOB

3agaya 2.

B-1 V kaxjoro yuennka B Kjacce He MeHee 15 jpy3eil, mpudem He OoJsiee 15 YyIEHUKOB UMEIOT
OJIMHAKOBOE 1InCyI0 Jpy3eit. Kakoe HanMeHbIee 9uc/io yI€HUKOB MOXKET OBITh B Kjacce?!

OtBert: 17

Pentenne. Hapucyem rpad: ydeHHKH — 3TO TOUKH, peOpo — ApyKba Mex 1y yueHnkamu. Tax
KaK y KaxKJIoro He Metee 15 jipyseil, To Bcero yueHukoB xoTs Obl 16. PoBHo 16 yueHUKOB OBITH He
MOYKET, TAK KaK TOT/Ia BCE BEPIITUHBI OYIYT COEJIMHEHBI CO BCEMU, U Y BceX 16 yIeHUKOB Oy/IeT TOPOBHY
Jipy3eii, 9TO MPOTUBOPEUNT yCJIOBUIO. SHAYNT, yIeHUKOB xX0Ts Obl 17. [lpumep g 17 — 17 BepruH,
e KaK/ias CoeJInHeHa ¢ KayKJI0il, HO OMHOTo pebpa Het (mosydaercs 15 yaeHUKoB ¢ 16 1py3bsamu y
KazKJ10ro u 2 — ¢ 15-10).

B-2 V kaxoro ydenuka B KJiacce He MeHee 16 npy3seil, npuieM He OoJiee 16 yIEHUKOB HMEIOT
OJIMHAKOBOE 4nCyIo Jpy3eit. Kakoe HanMenbliee 9nc/io yI€HUKOB MOXKeT ObITh B Kjacce?!
OrBer: 18

B-3 V kaxjoro yueHnka B Kjacce He MeHee 17 jpy3eii, npudem He Oojiee 17 yIeHUKOB UMEIOT
OJIMHAKOBOE 1ncJIo Apy3eil. Kakoe HanMeHbIee IUCI0 yIEHUKOB MOXKET OBITh B Kjacce?!
OTser: 19

B-4 V kaxjoro yuenuka B KJjiacce He MeHee 18 npyaeil, npuueM e 0Oojiee 18 yUEeHUKOB MMEIOT

OJIMHAKOBOE 9HCJIO Apy3eil. Kakoe HanMeHbIIee IUCI0 yIeHHKOB MOXKeT ObITh B Kjacce?!
OTser: 20




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
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Or6opounstii sran 2022/23 yuebHOro roja JIjis 7-8 KJIACCOB

3agada 3.

B-1 Kapra ®Ouarianinu — npsgaMOyToJbHUK, Pa3OUTHI Ha TyoepHun npaMbiMu. Kakoe Hanbo1b-
1mee IncyIo ryoepHuii MoKeT OBITH Ha KapTe, ecjiu mpoBeieHbl 2022 mpsmvbre?

OtBet: 2045254

Pemenune. DBynaem mposoguTh npsmble 1o odepegu. [IpoBoguM KakIyio HOBYIO HNPAMYIO Tak,
9TOOBI OHA MEpPEeCceKaia BCe cTapble, U Tak, YTOObI He ObLIO TepecedeHnil TpEX (u GoJiee) MPSIMBIX B
onuoit Touke. Torma k- npsimast nepecedér k — 1 npsamyio (KayKIyio n3 IPEIbIIYINX) — 3HAYAT,
OoHa MPOHJIET depe3 k ryOepHUil, U KaxKjad 3aTpOHyTasd IryOepHus OyJeT IojesieHa Ha JBe YacTH.
Orcroza mostygaeM pekyppeHTHyo dhopmyiry s auciaa rybepruit N (k) mpu k TpoBeIéHHBIX TPSIMBbIX:
N(©)=1,N(k) = N(k—1)+k = N(k—2)+k—14+k = ... = k+k—1+k—24.. 424141 = @%—1.

B-2 Kapra ®Onarianinm — npsaMOyTOJbHUK, Pa30UTHIN Ha TyOoepHun npsaMbiMu. Kakoe HanOo1b-
1ee Iucyo rybepHuii MoxkeT OBITh Ha KapTe, ecin 1npoBeeHbl 2023 mpsmbie?
OtBeT: 2047277

B-3 Kapra ®uarianinm — npsiMOyroJibHUK, pa30uThIil Ha rydbepuun npsiMbivMu. Kakoe HanOo 1b-
1ee Yuc/I0 ryoepHuii MoxkeT ObITH HA KapTe, ecju 1mpoBeieHbl 2024 mpsivbre?
Otget: 2049301

B-4 Kapra ®@uarianiuu — npsiMOYTrOJbHUK, pa30uThiili Ha rybepHun npsiMmbivu. Kakoe Hanbo/1b-
1mee YucjIo ryoepHuii MoKeT OBITH HA KapTe, ecjiu mpoBeeHo 2025 npsaMbIx?
OtBerT: 2051326
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Or6opounstii sran 2022/23 yuebHOro roja JIjis 7-8 KJIACCOB

3agaya 4.

B-1 Haiijiure Kom4aecTBO TPOEK HATYPAJIbHBIX duces (a, b, ¢), Takux, 1ro a,b,c € [1,13], u a < b,
a < c. [lopsaok 1mces1 B Tpoiike BayKeH — TO eCTh, HanpumMep, Tpoiiku (1, 2, 3) u (1, 3, 2) MbI canTaem
DPa3HBIMIU.

OtBet: 650

Pemenue. Pemum 3a1a4uy B 06mem sujie, Korja a, b, ¢ € [1,n].
Eciu a = 1, To b MmoxkeT npunars (n — 1) 3Hadenue, u ¢ MoxkeT npunsaTh (n — 1) 3madenne. Beero
(n — 1)? BapuanTtor. Eciim a = 2, 10 b MoxkeT npunsth (n — 2) 3HaUeHuil, 1 ¢ MOXKeT IPUHATEL (1 — 2)
suavennii. Beero (n — 2)2 BapUAHTOB. AHAJOTUIHO JJIsT TTOCJIEIYIONNX 3HAYeHUH a: ecin @ = k, TO b
1 ¢ MOryT npuHATH 110 (n — k) 3navenuii, cero (n — k)? sapuantos. Koryia a =n — 1, To jisa b u ¢
0CTaéTCsl 10 OJHOMY BapUaHTYy, & KOrJa a = 7, TO BApUAHTOB HET.
Taxum obpasoM, obIIee IUCI0 BApUAHTOB PABHO

2 (n—1)n(2n — 1)‘

P4+224+3*+...+(n—1) c

B-2 Haiijiure KoJmM4ecTBO TPOEK HATYPAJIbHBIX unces (a, b, ¢), Takux, 4ro a,b, ¢ € [1,14], u a < b,
a < c. [Topsiok amncest B Tpoiike BaxKeH — TO eCThb, Harpumep, Tpoiiku (1, 2, 3) u (1, 3, 2) MbI cunTaem
Pa3HBIMU.

OTsert: 819

B-3 Haiiure Kom4aecTBO TPOEK HATYPAJIBbHBIX duces (a, b, ¢), Takux, 1ro a,b, ¢ € [1,15], u a < b,
a < c. [lopsaok qmces1 B Tpoiike BayKeH — TO eCTh, HanpumMep, Tpoiiku (1, 2, 3) u (1, 3, 2) MbI canTaem

Pa3HBIMHU.
Orser: 1015

B-4 Haiijure Kom4aecTBO TPOEK HATYPAJbHBIX dnces (a, b, ¢), Takux, 14ro a,b, ¢ € [1,12], u a < b,
a < c. TTopsaJIoK 4uces1 B TPoiike BayKeH — TO eCTh, HarpumMep, Tpoiiku (1, 2, 3) u (1, 3, 2) MbI cunTaem

Pa3HBIMU.
OTsert: 506
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Or6opounstii sran 2022/23 yuebHOro roja JIjis 7-8 KJIACCOB

3agada 5.
B-1 /lan npsamoyronbauk jymabl 6 u mupunbl 4. Bokpyr Hero ormcan KBajpar, T.e. HAPUCOBAH
KBa/JIPAT TAKOIi, 9TO pa3HbIE BEPIINHBI IPSIMOYTOJIbHIKA JIeXKaT Ha pa3HbIX CTOpoHaX KBajipaTta. CTo-
POHBI TPAMOYTOJIBHIKA 00Pa3yIoT YIJIbI 1o 45° co cropoHamMu KBaJipaTta. HaiiTn rromaip KBagpara.
OtBert: 50
Pemntenue. Pemum 3aaay B obmiem Buje. [lycrs kBajipar ABC D, a upsimoyrosibiuk K LM N,
npuuém Touka K jexxur va AB, . — wa BC, M — wa CD, N — na DA, KL = MN = z,
LM = KN = y. U3 toro, uto ANKA = /ZKNA = ZMND = ZNMD = 45°, nony4daeM paBHO-
oenpennocts TpeyroabunkoB KAN, NM D, B uux AK = AN, ND = M D, o teopeme Iludaropa
B uux AK? + AN? = KN?, ND? + MD? = NM?, torna 2AN? = y?,2ND? = 2%, AN = %L

V2’
2 644 2
ND = 5, AD = AN + ND = %, a TIoma b KBaaparta S = AD? = @ = % = 50.
OTMeTnM, 9TO CTOPOHBI MPAMOYTOJLHIKA, BIMCAHHOIO B KBaJIPAT, BCETIa 00pPa3yloT CO CTOPOHAMMI
STOr0 KBaJIpaTa YIJIBI 1o 45° — 3T0 ycaoBHe 33Ja49d M30BITOYHO M JAHO TOJBKO JIIA YIIPOIIEHMS

pacCyKJIcHUA.

B-2 Jlan npamoyroabauK Junbl 8 U mupunbl 6. Bokpyr nero onmcan KBaJiparT, T.e. HApUCOBAH
KBa/JIpAT TAKOIi, 9TO pa3HbIE BEPIINHBI IPAMOYTOIbHIKA JIeXKaT HA Pa3HbIX CTOpoHaX KBajiparta. CTo-
POHBI TPAMOYTOJIBHIKA 00Pa3yIoT YIJIbI 1o 45° co cropoHamMu KBajipaTa. HaifTn rmroma b KBagpara.

OrBer: 98

B-3 /lan npamoyronbauk jgiaunbl 10 u mupunsr 8. Bokpyr Hero ommcan KBaJipaT, T.e. HAPUCOBAH
KBaJIpaT TAKO, ITO pa3Hble BEPIINHBI IPAMOYTOJIBHAKA JIe?KaT Ha PA3HbIX CTOPOHaX KBaJipara. CTo-
POHBI IIPSIMOYTOJIbHUKA 00pa3yioT yIJibl 110 45° co cToponaMu KBajipaTa. HaliTu mioma s KBajaparTa.

OTBeT: 162

B-4 Jlan npsmoyroabHuK JnHbl 6 u mupubbl 4. Bokpyr Hero onmcaH KBajpart, T.e. HAPUCOBAH
KBaJIpaT TAaKOil, UTO pa3Hble BEPUINHBI IIPAMOYTOJIbLHAKA JIe2KaT Ha PA3HbIX CTOpOoHax KBaJapara. CTo-
POHBI IIPSIMOYTOJIbHAKA 00pa3yioT yIJibl 0 45° co ctopoHaMu KBajpara. HaiiTu mioma s KBaapara.

OTBer: 242
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Or6opounstii sran 2022/23 yuebHOro roja JIjis 7-8 KJIACCOB

3agada 6.

B-1 Kocmonast, npujiereBIuii Ha JIpyryio IJIAHETY, y3HAJ, 9YTO MHOILIAHETSHE HA Hell U3MepsAioT
Bo3pacT B KuaomHax (oxme kuiaogerb paBeH 1000 3eMHBIX CyTOK). CKOJBKO MOJHBIX 3€MHBIX JIET
Ob1710 KocMOoHABTY 26 HosiOpsa 2022 roja, ecjiu 1Mo 3eMHOMY KaJIeHJIapio OH POJUJICA B IOJIJIEHb I10
MOCKOBCKOMY BpeMeHU 23 CeHTAODs (KaKOro-To rojia), IPOILIbI KUIOJeHb DOXK/IEHsI OH OTMevaJl B
[IOJIJIEHB 110 MOCKOBCKOMY Bpemenu 22 uostOpst 2021 roja, a ero Bospact e npesbiiiaerT 100 3eMHBIX
ser? KuoieHb poK/ieHnst — 9TO MOMEHT, KOT/Ia C POXKICHUS TIe/I0BEKA ITPOXOIUT TEJI0€ TUCTIO ThICTT
3€MHBIX CyTOK.

OtserT: 20

Pemtenne. C nosysus 23 ceHTaOpst 710 oty iHg 31 jiekadps rojia poxKIeHus KOCMOHABTA ITPOIILIO
99 cyrok. Ilycts ¢ mosymaasa 31 mekabpst roga poxKIAeHUs KOCMOHABTa, JI0 Moy aHsd 31 gexadbps roja,
[PE/IIIIECTBOBABIIETO [IEPBOMY BUCOKOCHOMY T'OJIy B »KU3HHU KocMoHasTa mponuio x jet (0 < x < 3),
TO ecTh 3652 CyTOK, a ¢ nosyaHs 31 jekabps rojia, peJnecTBOBABIIEro IePBOMY BUCOKOCHOMY T'OJLY
B JKU3HU KOCMOHaBTa J10 moJryaHs 31 gekabps 2019 roga nporio 1461y cytok (1o ectsb y 6JI0KOB 110
4 rosia, e B KayKJI0M OJIOKe MepBblii 1o — BucokocHbi). asee, ¢ momyaust 31 mexabpst 2019 roga
J1o0 ostytas 22 nosidops 2021 roga nponuio ermié 366+326 cyTok.
Bceero k nonymmio 22 nogopsa 2021 roma kocmonaBT 1ipoxkuit 99 + 365z 4+ 1461y + 366 + 326 cyTok, uTo
okazaJjioch KpaTtao 1000; mycTs 310 uncyao cytok pasao 1000n. Torma 365x + 1461y = 1000n — 791.
PaccmoTpuMm 4 caydas.
Ecau z = 0, To 1461y = 1000(n — 1) 4 209; Torga ducio y A0JKHO oKaHunBaThest Ha 9. Tlpn y = 9
n y = 19 4ncsio n oKasbIBaeTCs HElesbIM, a Ipu y > 29 Bo3pact KocMmoHasTa Oyjier 6osbie 100 jer.
Ecim x = 1, To 1461y = 1000(n — 2) + 844; rorga uuc/io y JoJKHO okaHunBaTbed Ha 4. [lpu y = 4
noinydaeM n = 7. llpu y = 14 u y = 24 4wucjio n oKa3bIBaeTCd HeNebIM, a pu y > 34 Bo3pact
kocMmonaBTa OyyeT 6osbire 100 Jret.
Ecau z = 2, To 1461y = 1000(n — 2) 4 479; Torga ducio y A0JKHO oKaHunBaThest Ha 9. [lpn y = 9
n y = 19 uncso n oKasbIBaeTCsd HElesbIM, a Ipu y > 29 Bo3pacT KocMoHasTa Oyjier 6ombine 100 ser.
Ecim x = 3, to 1461y = 1000(n — 2) + 114; Torma unciio y J0/KHO okaHunBaTbes Ha 4. [lpn y = 4,
y = 14 u y = 24 4ucjio n oKa3bIBaeTcs HENEJbIM, a IIph Yy > 34 Bo3pacT KOCMOHaBTa OyaeT OoJibIie
100 mer.
Takum 0o6pa3oM, €IMHCTBEHHO BOBMOXKHBIN ciy4ait: x = 1, y = 4, n = 7, 1 KOCMOHABTY Ha 26 HOAOps
2022 rozia B 9T0M ciydae Oyzer 20 MOJHBIX JieT (M elé HEKOTOPOe KOJIMIECTBO JIHeil).

B-2 KocMmonaBT, npujieTeBnii Ha JIPYTyIO IJIAHETY, Y3HAJ, YTO MHOIJIAHETSHE Ha HEll N3MEPSIOT
BO3pacT B KuaoaHax (ogua kuaojgenb paBeH 1000 3eMHBIX CyTOK). CKOJIBKO IMOJHBIX 36MHBIX JIET
Ob1710 KOCMOHABTY 26 HOsOpst 2022 roma, ecjiu 10 3eMHOMY KaJleHIapio OH POIUJICA B IIOJIIEHB II0
MOCKOBCKOMY BpeMeHH 23 ceHTsAOpsi (KAKOro-TO rojia), MPOILIBIH KUIOAEHb POXKICHHsT OH OTMEeTaJl
B TIOJIJIEHB 110 MOCKOBCKOMY Bpemenn 1 miona 2020 roga, a ero Bospact He mpesbimmaeT 100 3eMHBIX
qet? KumojieHb poxKieHust — 9TO MOMEHT, KOTJIa C POXKJICHIA IeJI0BEKA ITPOXO/IUT TEJI0e YUCIO ThICAY

36MHBIX CyTOK.
Orser: 16

B-3 KocMmonaBT, mpu/ieTeBIuii Ha APYryIo IJIaHEeTy, y3HaJ, YTO HHOILIAHETsSHE Ha Hell U3MepsioT
Bo3pacT B KuioaHsx (oguH kuyiojenb paser 1000 3eMHBIX cyTOK). CKOJIBKO TOJIHBIX 3€MHBIX JIET
Ob1710 KocMoHaBTy 26 HosiOpsa 2022 roja, ecu 1Mo 3eMHOMY KaJIeHJIapio OH POJUJICA B IIOJIJIEHD T10
MOCKOBCKOMY BpeMeHU 23 CeHTsIOpst (KAKOrO-TO I'OJia), MPOILIbIHA KIJIOJAEHb POXKJICHNST OH OTMEYasl B
MTOJIJIEHDb TT0 MOCKOBcKoMy Bpemenn 18 aBrycrta 2020 roja, a ero Bospact He npeBbimmaeT 100 3eMHBIX
ser? KnnojieHb poxKIeHnsl — 9TO MOMEHT, KOIJIa ¢ POXKJICHUS YeJI0BEKa IIPOXOIUT IEJI0€ TUCI0 ThICAY

36MHBIX CyTOK.
OTser: 24




B-4 KocMmonaBT, mpu/ieTeBINuii Ha JIPYryIo IJIAHETY, Y3HAJ, YTO HHOILIAHETSAHE Ha Heill n3MepsioT
BO3pACT B KWIOAHAX (oamH KuiofeHb paser 1000 3eMHBIX CyTOK). CKOJBKO MOJHBIX 3€MHBIX JIET
Ob1710 KOCMOHABTY 26 HOsi0psa 2022 roja, ecjiu 10 3eMHOMY KaJIeHJIapio OH POJUJICA B IIOJIJIEHb I10
MOCKOBCKOMY BpeMeHHU 23 ceHTsI0ps (KAKOro-TO TOJIa), MPOILIbIA KUJIOJCHb POXKJICHHsI OH OTMEeYaJl B
IIOJIJIEHDb 110 MOCKOBCKOMY BpemeHnu 8 (deppasia 2022 roja, a ero Bo3pact He npebiinaer 100 3eMHBIX
ser? KunoeHb poxK1eHnst — 9TO MOMEHT, KOT/Ia ¢ POXKICHHS TIe/I0BEKA TPOXOIUT IEJI0€ TUCIO ThICTT
3E€MHBIX CyTOK.

OrBer: 28
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Samaya 7.

000
D000
D00

[Lnanmer obyajaerT CTaHIAPTHBIM SKPAHOM OJOKMPOBKE (cM. puc.). Biajesen miaHmera BBOJUT
YeTBIPEX3HAYHBIN TAapPOJIb, & B3JIOMINUK HabOJI0/IaeT co cTOpoHbl. OH HE BUJUT TOYHBIE MUMPHI, KO-
TOpbIE HAXKUMAET BJIAJIEJIEIl, HO CJCJIUT 3a JBU2KEHUEM I1ajiblia: BTopas Iudpa HAXOJIUTCS JieBee U
HIZKE TIEPBOIi, TpeThsl nudpa HAXOJAUTCSI POBHO BBIIIE BTOPOI (He JieBee W HE IIpaBee), IMOCIIeIHSI,
JeTBépTasi — IpaBee W HMKe TpeTheil. CKOIBKO KOMOWHAIUI HAI0 TepedpaTh B3JIOMINNUKY, ITOOBI
rapaHTUPOBAHO CHATH MMapOJIhb C IJIAHIIETa, €CJIM U3BECTHO, 9TO mepBasd udpa maposis 27

OrtBer: 13

Pemenune. 3amerum, 9TO ecjii HA TPETHEM MECTE B IapoOJie CTOUT 1, TO Jijisi 4eTBEPTOi U P
umeercs naTh BapuanTos (5, 6, 8, 9, 0), eciim 2 — 1o jgBa (6, 9), ecsim 4 — 1o Tpu; (8, 9, 0), ecin
5 — 1o omun (9), ecaim 7 — 1o onuu (0), ecsim Kakasi-To Japyras iudpa — TO HeT BapuaHToB. Ecin
BTOpad 1mudpa 4, To TpeTbeil MOYKeT OBITH TOJIBKO 1, &, 3HAYUT, BAPUAHTOB OyJIeT MATh, €CJITM BTOPas
nudpa 5, TO TpeTheil MoKeT ObITh TOJIBKO 2, &, 3HAYUT, BAPUAHTOB OYJET JiBa, ecJu BTopasd Imudpa
7, TO TpeTheit MoxkeT ObITh 1 miau 4, a, 3HAYUT, BapuanTos Oyier 5 + 3 = 8, ecyim Bropas 1udpa 8,
TO TPeThbeil MOXKeT OBITH 2 Win 5, a, 3HAYUT, BapuaHToB Oyzer 2 + 1 = 3, ecsim Bropad mudpa 0, To
TpeTheil MOXKeT ObITh 2, 5 mwin 8, a, 3HA4YUT, BapuanToB Oyser 2 + 1 + 0 = 3, ecam BrOpas nudpa
KaKas-TO JIpyras, TO YUCJIO0 BaPDHAHTOB B 9TOM CJIydae B UTOre OyJeT PaBHO HYJIIO.

Ecmn nepsasg mudpa 2, To BTOpoit MoxkeT ObITh 4 win 7, a, 3HAYAT, YUCJO BAPUAHTOB PABHO
548 =13.

st BTOporo BapmaHTa 3aJIladu: ecjIu 1epBad 1udpa 3, TO BTOPOil MoxKeT ObITh 4, 5, 7, 8 mm 0,
a, 3HA4YUT, YUCJIO BAPUAHTOB paBHO 5 + 2 + 8 + 3+ 3 = 21.

Jlnst TpeThero BapmaHTa 3aJladu: ecau mnepBag nudpa 6, To BTOpoit MoxKeT ObITH 7, 8 win 0, a,
3HAYHUT, YUCJIO0 BAPUAHTOB paBHO 8 + 3 + 3 = 14.

000
DOCC
D00

[Lnanmer obyaaeT CTaHIAPTHBIM SKPAHOM OJOKMPOBKE (cM. puc.). Biajesen ruianiiera BBOJHUT
JeThIPEX3HAYHBIN TapoJIb, a B3JOMIMUK HabJromaeT co cropoHbl. OH He BUAUT TOUYHBIE MUMPHI, KO-
TOpble HayKMMAaeT BJIaJIeJIell, HO CIEINT 3a JIBUKEHHEM IIajiblla: BTopas Iudpa HaAXOIUTCs JIeBee 1
HIZKE TIEPBOIi, TPeThsl nudpa HAXOJAUTCsSI POBHO BBIIIE BTOPOI (He JieBee U He TpaBee), MOCJIeIHsI,
JeTBEépTasi — IpaBee W HUKe TpeTbeit. CKOJIbKO KOMOMHAIMN HaJI0 1epedpaTh B3JIOMIIMUKY, ITOOBI
rapaHTHPOBAHO CHSITH ITApOJIb ¢ ILJIAHIIETa, €CJIU U3BECTHO, UTO IepBas Iudpa naposid 37

OTBer: 21




000
D000
D00

[Lranmer obJajaerT CTaHIAPTHBIM SKPAHOM OJOKMPOBKE (cM. puc.). Biajesen miaHmera BBOJUT
YeTBIPEX3HATHBIN 11apOJIb, a B3JIOMIIUK HAOJI0JaeT co cTOpoHbl. OH He BUIUT TOUYHBIE IHUQMPHI, KO-
TOpbIe HasKMMAaeT BJaJelell, HO CAeINT 3a JIBUKEHHEeM IIajiblla: BTopas mumdpa HaXOIUTCs JIeBee 1
HITZKe TIePBOIi, TPeThsl Mudpa HAXOJAUTCS POBHO BBIIIE BTOPOI (He JieBee W HE IIpaBee), MOCIIeIHSI,
JeTBépTasi — IpaBee W HIKe TpeTheil. CKOJIBKO KOMOWHAIUI Ha0 HepedpaTh B3JIOMINNUKY, ITOOBI
rapaHTUPOBAHO CHATH HAPOJIb C ILIAHIIETa, eC/I U3BEeCTHO, 9TO IepBas mudpa maposid 67

OTBer: 14
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Or6opounstii sran 2022/23 yuebroro roja i 9 Kiacca

3agaya 1.
B-1 /I ckoJIBKHUX HATYPaJbHBIX N U3 oTpe3ka [22,2022] uncsio n™ OymeT HOJTHBIM KBAJIPATOM?
Ortget: 1021
Pemenne. Ecmun = 2k, To n" = (2k)%* = ((Qk)k)Q, TO eCThb TOJUTCs JH0boe uérHoe n. VIx Gyaer
1001 mryka. Ecu n neuérnoe, To n' OyJeT MOJHBIM KBaJIPATOM TOJIHLKO B TOM CJIydae, KOIJa CaMO
n — MOJIHBII KBajpaT. 9To uucia 52, 72,92, ..., u Bcero ux 6yger 20 mryk. Orser: 1001+20=1021.

B-2 Jlyis cKOJIBKUX HATYpPaJIbHBIX 1 U3 oTpe3ka [23,2023] unciio n™ Gy/er MOJIHBIM KBaJIPATOM?!
Otset: 1020

B-3 Jlis1 cKOJIBKUX HATYpaJIbHBIX N U3 oTpe3Ka [2,2022] uucio n™ Gyaer MOJIHBIM KBaJpaToM?
Ortset: 1032

B-4 [Ins ckoJIbKEX HATYPaJbHBIX 1 U3 oTpeska [3,2023] uncsio n™ GymeT HOJTHBIM KBaApaToM?
Orget: 1031




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
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Or6opounstii sran 2022/23 yuebroro roja i 9 Kiacca

3agaya 2.

B-1 /lan upsmoyronbauk jymmabl 6 u mmpunabl 4. Bokpyr Hero ommcaH KBajpar, T.e. HAPUCO-
BaH KBaJIpAT TAKOW, YTO PA3HBIE BEPIIMHBI IPAMOYTOJbHUKA JIE?KAT HA PA3HBIX CTOPOHAX KBaIPATa.
HaiiTu mromaab KBajipara.

OtBert: 50

Pemntenue. Pemum 3ajaay B obmem Buje. [lycrs kBajipar ABC D, a upsimoyrosibhuk K LM N,
npuuém Touka K jexxur va AB, . — wa BC, M — wa CD, N — na DA, KL = MN = z,
LM = KN =y # x. Torma ZLMC =90°— ZNMD = /Z/MND = 90° — ZKNA = ZKAN, Te. B
npAMOYTOJIbHBIX Tpeyroabaukax LMC, NM D, KN A ectb 110 paBHOMY OCTPOMY YIJIy, IIO9TOMY BCE
oun 1moo6ubl. Ilycts a = AN, b = AK, Torma u3 nomobus % = % = % = %, ND = %b, MD =
ﬁa, % = % =1,CM = AK = b, nonyanm AD = AN+ ND = a+§b, CD=CM+MD = b+§a,
AD = CD, a—I—%b: b—l—%a, (%—1)(()—@) =1, % # 1, 7. x # y, torma b = a, AN = AK,
Tpeyroibuuk K AN paBHOGEpEHHBIH MTPAMOYTO/IbHBI, 110 Teopeme ITndaropa AN? + AK? = KN?,

) 2 2
20 = Y2, a = 5. b = a. Ilnomanp ksaspata S = AD? = (a—l— %a) = (%%) = (x—jg) =

(z+y)? _ (644)% _
e = B = 50.

B-2 Jlan upssMoyroibHUK JUIMHBI 8 U mupuHbl 6. BoKpyr Hero ommcan KBaJpatT, T.e. HAPHUCO-
BaH KBaJIpaT TAKOW, YTO Pa3HbIE BEPIIMHBI IPAMOYTOJbHUKA JIE?KAT HA PA3HBIX CTOPOHAX KBaIPATA.
Haiitn mromanb KBajipara.

OtrBer: 98

B-3 /lan npsamoyronbiuk jaiaunbl 10 u mmpunasl 8. Bokpyr Hero ommcan KBajpat, T.e. HAPHUCO-
BaH KBa/JIpaT TAKOM, 9TO pa3Hble BEPIIUHbI IIPAMOYTOJIbBHIKA JIeXKaT Ha PA3HBbIX CTOPOHAX KBaJpaTa.
Haiitu miomaas KBaapara.

OTBeT: 162

B-4 /lan npamoyrosibHuK jaymuabl 12 u mmpunbl 10. Bokpyr Hero onmcan KBaJpar, T.e. HAPHUCO-
BaH KBaJpaT TaKoil, YTO pa3Hble BEPIINHBI TPAMOYTOJIbHUKA JIeXKaT Ha PA3HBIX CTOPOHAX KBaJ/IPaTa.
Haiitu mromaab KBajipara.

OTtBet: 242
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3agada 3.

B-1 Haiijiure Kom4aecTBO TPOEK HATYPAJIbHBIX duces (a, b, ¢), Takux, 1ro a,b,c € [1,13], u a < b,
a < c. [lopsaok 1mces1 B Tpoiike BayKeH — TO eCTh, HanpumMep, Tpoiiku (1, 2, 3) u (1, 3, 2) MbI canTaem
DPa3HBIMIU.

OtBet: 650

Pemenue. Pemum 3a1a4uy B 06mem sujie, Korja a, b, ¢ € [1,n].
Eciu a = 1, To b MmoxkeT npunars (n — 1) 3Hadenue, u ¢ MoxkeT npunsaTh (n — 1) 3madenne. Beero
(n — 1)? BapuanTtor. Eciim a = 2, 10 b MoxkeT npunsth (n — 2) 3HaUeHuil, 1 ¢ MOXKeT IPUHATEL (1 — 2)
suavennii. Beero (n — 2)2 BapUAHTOB. AHAJOTUIHO JJIsT TTOCJIEIYIONNX 3HAYeHUH a: ecin @ = k, TO b
1 ¢ MOryT npuHATH 110 (n — k) 3navenuii, cero (n — k)? sapuantos. Koryia a =n — 1, To jisa b u ¢
0CTaéTCsl 10 OJHOMY BapUaHTYy, & KOrJa a = 7, TO BApUAHTOB HET.
Taxum obpasoM, obIIee IUCI0 BApUAHTOB PABHO

2 (n—1)n(2n — 1)‘

P4+224+3*+...+(n—1) c

B-2 Haiijiure KoJmM4ecTBO TPOEK HATYPAJIbHBIX unces (a, b, ¢), Takux, 4ro a,b, ¢ € [1,14], u a < b,
a < c. [Topsiok amncest B Tpoiike BaxKeH — TO eCThb, Harpumep, Tpoiiku (1, 2, 3) u (1, 3, 2) MbI cunTaem
Pa3HBIMU.

OTsert: 819

B-3 Haiiure Kom4aecTBO TPOEK HATYPAJIBbHBIX duces (a, b, ¢), Takux, 1ro a,b, ¢ € [1,15], u a < b,
a < c. [lopsaok qmces1 B Tpoiike BayKeH — TO eCTh, HanpumMep, Tpoiiku (1, 2, 3) u (1, 3, 2) MbI canTaem

Pa3HBIMHU.
Orser: 1015

B-4 Haiijure Kom4aecTBO TPOEK HATYPAJbHBIX dnces (a, b, ¢), Takux, 14ro a,b, ¢ € [1,12], u a < b,
a < c. TTopsaJIoK 4uces1 B TPoiike BayKeH — TO eCTh, HarpumMep, Tpoiiku (1, 2, 3) u (1, 3, 2) MbI cunTaem

Pa3HBIMU.
OTsert: 506
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3agaya 4.

B-1 B tpeyrossuuke ABC cropoust AB = 84, AC' = 98, touka O — IEHTP OKPYZKHOCTH,
ommcaHHOI 0K0JI0 Tpeyroabanka ABC, a npamas BD nepnenaukyaspaa AO u mepecekaer CTOPOHY
AC B Touke D. Haitnure CD.

OtBerT: 26

Pemnienne.
Pemmum 3amaay B obmem Buge: nycrb AB = ¢, AC = b, AB < AC.Ilycte AE — nauamMerp OIUCAHHOMN

OKPYKHOCTHU TpeyI‘OJIbHI/IKa ABC. Torma AABE = 900, AABE nonobern ABF A, ‘:g = ‘3?, 3HAYTHT,

AE - AF = ¢ L[aﬂee AAEC nonoben AAFD = 4C¢ spaupr, AD = AEAL % Torma CD =

7AD - AR AC
AC —AD =b— ¢ = ¥2¢ Orper: CD = ¥5<.

B-2 B tpeyromsauke ABC cropoubt AB = 42, AC' = 49, touka O — IEHTP OKPY’KHOCTH,
omnmcaHHoi okoJio Tpeyroubiuka ABC, a nupamas BD nepnenaukyispia AO u mepecekaeT CTOPOHY
AC B Ttouke D. Haitnure CD.

Otser: 13

B-3 B rpeyrosbauke ABC croponbsl AB = 168, AC' = 196, Touka O — LeHTP OKPYXKHOCTH,
ommcaHHOI 0K0JI0 Tpeyroabanka ABC, a npamas BD neprnenaukyiasipaa AO u mepecekaer CTOPOHY
AC B Touke D. Haitnqure CD.

OtBerT: 52

B-4 B tpeyromsuuke ABC cropoust AB = 35, AC' = 49, touka O — TEHTP OKPYZKHOCTH,
ommcaHHON okoJ10 TpeyronbHuka ABC, a npamas BD nepnenaukyaspHa AO u mepecekaer CTOPOHY
AC B Touke D. Haitnure CD.

OtBert: 24
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3agada 5.
B-1 Haiitu Bce 3HaueHus a, Jijis KOTOPBIX IIPU JIFOOOM X,y MHOTOYJICH

x4y2 + 3:23/4 - ax2y2 +1

HeoTpurareseH. B oTBeTe yKaxkure HaubOJIbIIEE @, OKPYIJIEHHOE 10 COTHIX.
OtBer: 3
Pemenne. Paccmorpum HEpaBEeHCTBO

vhy? + 2%yt —ax®y? +1>0.

[Ipu xy = 0 ono BuimosHeno: 1 > 0. IIpu 2y # 0 MOXKHO pas/euTh obe JacTy HepaBeHCTBO Ha 72y :

%+ + 55 =
7y
[To mepaBeHCTBY O CpeTHUX
2 .2 1
Yt me 1 1
L 302002 . _ 2 2
5 = (] Ty $2y2—1:>x +y° + 2y2/3.

SHaUNT, 3aBEIOMO IOIXOIAT BCE 3HAUEHUsI ¢ < 3, M TOJBKO OHU: IMpU T = Yy = 1 HepaBeHCTBO

BBITIOJIHAETCA TOJIBKO TIpn @ < 3. [losromy HauboJibiee 1mo/ixo/isdiee 3HaUeHue @ paBHO 3.

B-2 Haiitu BCe 3HauUeHusd @, g KOTOPBIX IIPU JIIOOOM X, MHOT'OUJICH
4,2 2, 4 2,2
Y+ 2%y +axy” +1

HeOTpI/H_[aTe.HeH. B OTBETE YKa}KI/ITe HanMEHBIIIEE CL7 OprnHéHHOG 10 COTBIX.
OrBer: —3

B-3 Haiitu BCe 3HavUeHus a, i KOTOPBIX IIPU JIIOOOM X, MHOT'OUJICH
22+ 2yt — atet? 41

HeoTpuIaTesieH. B oTBere ykakure HanbOJIbIIIee @, OKPYTJIEHHOE JI0 COTBIX.
Orser: 1.73

B-4 Haiitu BCe 3HavUenus a, Jjisd KOTOPBIX IIPU JIIOOOM X,y MHOT'OYJICH
zhy? + 2%yt — daz?y? + 1

HeorpuriaresieH. B orBere yKaxkute HanboJIbIiee ¢, OKPYrJIEHHOE JI0 COTHIX.

Orser: 0.75
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3amgada 6.
B-1

112]2]2]2]1]0
2121 1 11 ]1
3L L 1 | 11
ast 11111
SILL 1111
6l1]2]2]2]1]1

Ha niockocTn nmerorces Oesble u KEJIThIe KiaeTku. Kaxias 6ejtag KjaeTKa JIMOO CKPbIBAET KOHQETY,
J0o mycTasd. B 2KE/1Toi KJleTKe 3aIiMCcato IUC/I0 KOH(PET, KOTOPhIe CKPBIBAIOTCS 3a OCJIbIMU KJIeTKa-
MU, yJIAJEHHBIMEI OT JAHHOM He JaJibllle, 4eM Ha 2 cTpoku u 2 crodra. 3 kieTok cocraBien KBaapar
(CM. PUCYHOK), KpACHBIM TIOJIIICAHBI CTPOKE 1 CToJOIbl. Kakne kierku cojep:kar Koudersr! Ot-
BeT 3anumuTe B Buje: X1Y1 XoYs ... XY, rme X;, Y, — coorBeTCTBEHHO CTpOKa M CTOJIOEI] KJIETKH,
cojiepzkarneil kondersr, npuiaém b0 X; < X1, mbo X; = X,y nY; < Y.

OtBet: 32334452

Pentenme. VYcioBuMmcsd Ha3bBaTh KJeTKy XY, ec/ii OHa HaxXOJIUTCS Ha IEPECEeYeHUH CTPOKU C
HoMepoMm n X ¥ CTOJIONA ¢ HOMEPOM Y'; YCJIOBUMCS Ha3bIBaTh HpsaMoyroabHuk ABC D, ecim ero
JieBasi HUKHsAS KiaeTka — AB, a npaBas Bepxusis — C'D. U3 3nadennii kierok 31 u 36 mosrydaem,
4TO Bcero 4 KoHeThl: TPU B NPAMOYTOJBHUKE 5223 U OJHa B NpAMOyToJbHUKe 5425. V3 3navenus
kJieTkn 16 mosydaem, 9To B KBajipaTe 3425 Kouder ner. Toryia n3 3nadenns KjaeTKu 26 moydaeM,
YTO B IPAMOYTOJIbHUKE 4445 poBHO 1 KOH(GETHI, a, 3HAYUT, B IPAMOYTOJIbHUKE 5455 KoHdeT HeT. 13
3HaveHus KjaeTku 61 moydaeM, 9To B IpgMoyrobauKe 5243 posHo 1 KoHdbeTa, 13 3HaUeHUs KJIETKH
62 — uTo B pgMoOyToibHUKe H244 POBHO JiBe KOH(DEThI. SHAYUT, OIHA U3 KOHMET HAXOTUTCA B KJIETKE
44, a B kJteTke 45 mycro. U3 3navenns KjaeTku 51 moydaemM, 9YTO B IPSIMOYTOJIBHUKE 5232 POBHO TpU
KOH(METBI, TaK Kak 00JIbIlle KOH(MET HeT, TO B MpsAMoyroibHuke 2223 mycro. Ho u3 3nadenus KjieTku
11 morygyaem, 9To B IpsAMOyTOJIbHUKE 3233 pOBHO 2 KOHMETHI, & 3HAYUT OjiHA KOH(peTa B KjIeTKe 32,
BTOpasg — B KJjeTke 33. Ocrasach ojHa KoHdera, n3 3HaUYeHu KaeTok 65 u 21 mojydaem, 9TO OHA
MOXKeT OBITh TOJILKO B KjeTke H2. OrBeT: yeTbipe KOH(METHI B KaeTkax 32, 33, 44 u H2.

112]2]2]2]1]0
2121 1 11 J1
33Ix|x] | |1
4131 | 1%] 11
SI3l* | | |1
6lil2]2]2]1]1

Huxe — orBeThI JJId APYTUX BapUaHTOB:




B-2

11213131331
2121 1 1112
32l 1 1112
a2l 11112
S FINEEEE
cloj1]1f1]1]1

Ha niockocTn nmerores Oesble u 2KEJIThIe KiaeTku. Kaxas 6estasd KaeTKa JIMOO CKPBhIBAET KOHQETY,
Jbo mycTas. B 2KE/1Toit KileTKe 3aIlMCaH0 IUCI0 KOH(PET, KOTOPhIe CKPBIBAIOTCS 3a OeJTbIMU KJIeTKa-
MU, VIAJEHHBIMI OT JAHHOM He JIaJibllle, YeM Ha 2 CTPOKHU 1 2 cTobiia. V3 KjIeToK cocraB/ieH KBajIpaT
(CM. PUCYHOK), KpACHBIM TIOJIIICAHBI CTPOKH 1 CToJIOIbl. Kakune kierku cojep:kar Koudersr! Ot-
BeT 3anuiuTe B Buje: X1Y1 XoYs ... XY, rme X;, Y, — coorBeTCTBEHHO CTpOKa M CTOJIOEI] KJIETKH,
coziepzkairneii koudery, npuaém oo X; < X, 1, mbo X; = X; 1y n Y; < Y.

OrBerT: 23243344

Pemtenne.

11213131331
2]2] I*I*| |2
2 I*| | 12
4121 | 1%] 12|
s FINEEEF
6loj1]1j1]1]1

YcesoBuMcs Ha3bIBaTh KJETKY XY, ecjii OHA HAXOJUTCS Ha IepecedeHrd CTPOKU ¢ HOMepoM u X
U CTOJIONA ¢ HOMEPOM Y'; YCIOBUMCS HA3bIBATh MPAMOYTOabHUK ABCD, eciiu ero jeBasi HUKHSIS
kietka — AB, a npasas Bepxusas — CD. U3 snadennit kietok 16 u 15 mosrydaem, 9TO B IPSAMO-
yroJibHuKe 3323 ecTh JiBe KOH(EThI, 3HAYUT, €CTh 110 KOHdeTe B KieTkax 33 u 23. Takke u3 3HaveHns
KJieTKu 16 mosiydaem, 9To B KBajpare 3425 ogHa KoHndeta. VI3 3nadenus kierku 11 mosrydaem, 9To B
npsgmoyrosibHuke 3222 uetr koudet. V13 3navuenus kiaeTku 12 mosydaeM, 9To B MPsAMOYrobHuKe 3424
oJ/iHa KOH(eTa, CJIe/IOBATeIbHO, B IPAMOYyToIbHIKe 3525 Her KoHdet. 3 3navennit kierok 46 u 56
MOJTy4aeM, 4To B IpAMOYTrojbHUKe 2425 onana kondera. B kiaeTke 25 mer KoHdeT, cie10BaTe/LHO,
OHA €CTb B KJIeTKe 24; TaKuM 00pa30M, Mbl HAIILIH BCEe 3 KOHMETHI B NpsMOyTroyibHuKe 3225. 13 3Ha-
JeHnit KyieTok 16 u 26 mosydaem, 9To B psiMOyToJibHuKe 4445 onaa Koudera. V3 3nadeHus KieTKu
66 moJstyuaem, 4To B psiMoyrosibHuKe 5455 Het kondet. 13 3navenns kierok 61 u 62 momydaem, 9To




B ipgAMoyrobauKe H444 onna KoHdera. B kiterke 54 kKondeTsl Het, ciejloBaTe/IbHO, B KJIeTKe 44 ecThb
koH(peTwl. 3 3nadenusa kiaetrku 61 mosrydaeMm, uTo B KBajpare 5243 HeT KoHdeT. MTak, KoHdeTh!

ecTb B KJaeTkax 23, 24, 33 u 44.

B-3

Tofaja]1f1]1]
2100 1 1112
32l 11112
421 111 12
S12L 11 1 12
6121213]3]2]1

Ha mtockoctn nmerorcest Oesble u 2KEJIThIe KiaeTkn. Kaxias Oestas KjaeTka JIMO0 CKpbhIBAET KOHQETY,
Jbo 1ycTas. B KE/1Toit KirleTke 3aliMcato Iucjio KoH(ET, KOTOPhIe CKPBIBAIOTCS 3a OeJIbIMU KJIeTKa-
MH, VIaJIEHHBIMU OT JIAHHOM He JaJiblile, YeM Ha 2 CTpoKH u 2 crobia. 3 KieTok cocraBjieH KBajipar
(CM. PHCYHOK), KPaCHBIM TIOJIIMCAHBI CTPOKU U cToJibrpl. Kakne kiaerku comgepzxkar kKordersr? OT-
Ber sanummmuTe B Buge: X1Y1XoYs ... XY, rme X;, Y, — coorBeTcTBEHHO CTpPOKa M CTOJIOEI] KJIETKH,
cojiepzkairneit koudery, npuaém udo X; < X, 1, moo X; = X; .y u Y; < Yiiq.

OrBeT: 34455253

B-4

1f1]2]2]2]2]1]
2121 1 1112
32l 11112
a2 111 12
SI12L 1 1 1 11
6lil1]2]2]1]1

Ha mtockocTn nmerorces Oesibie u 2KEJIThle KiaeTkn. Kaxas Oesrasd KjaeTka JIM00 CKpbhIBAET KOHQETY,
0o mycTasd. B KE1Toit KileTKe 3alliMcato Iucj0 KOH(PET, KOTOPhIe CKPBIBAIOTCS 3a OeJIbIMU KJIeTKa-
MH, VJAaJIEHHBIMU OT JIAHHOM He JaJiblile, YeM Ha 2 cTpoKH u 2 crobia. 3 KieTok cocraBjieH KBajipar
(CM. PHCYHOK), KPaCHBIM TIOJIIMCAHBI CTPOKU U cToJibmpl. Kakne kiaerku cozpepzxkar kordersr? OT-
et sanummmuTe B Buge: X1Y1XoYs ... XY, rme X;, Y, — coorBeTrcTBEHHO CTpPOKa M CTOJIOEI] KJIETKH,
cojiepzkairneit koundery, npuaém udo X; < X, 1, moo X; = X;, 3 u Y; < Y.

OTBeT: 24334245
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3agaya 7.
B-1 Ectp kBajgparneiii Tpéxwien f(z) ¢ neasimu kodddurmenramu. [Ipo Hero nssecrro ciery-
fomee: f(1) =0, 60 < f(8) < 70, 80 < f(9) < 90. Hemy pasuo f(10)?
OrBerT: 117
Pentenwne. Ilyctn
f(z) = ax® + bz + c.

fl)=a+b+c=0=c=—a—0b.

4
f(8) = 64a + 8b + ¢ € (60,70) => 63a + 7b € (60,70) = 9a + b € (8?,1()) — 9a+b=09.

1
£(9) = 81a+ 9b + ¢ € (80,90) = 80a + 8b € (80,90) => 10a+ b € (10, 111> — 10a+b =11,

Orciona a = 2,b=—9,c=T7u f(z) =22*> -9z + 7, f(10) = 117.

B-2 Ectb kBajgparHbiii Tpéxwien f(z) ¢ neabimu kodddurentamu. [Ipo Hero usectHo ciery-
fomee: f(1) =0, 60 < f(7) < 70, 80 < f(8) < 90. Hemy pasuo f(9)?
OtseT: 104

B-3 Ecrb kBagparnbiii Tpéxwien f(z) ¢ neabimu Koddduientamu. [Ipo HEro u3BecTHO Ciery-
fommee: f(1) =0, 50 < f(8) < 60, 70 < f(9) < 80. Yemy pasuo f(10)7
OtserT: 90

B-4 Ecrb kBagparnbiit Tpéxaien f(x) ¢ neasimu kKoddduimentamu. [Ipo HEro u3BecTHO CJiery-
fommee: f(1) =0, 50 < f(7) < 60, 80 < f(8) < 90. Yemy pasuo f(9)?
OtBeT: 120
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3amgaua 8.

V6 +y+2)=2vVr+ y+Vz,
Ty +4yz=1.
B orBere ykaxkute HamboJsiblllee 3HaUEHNE, KOTOPOE MOXKET IMPUHUMATH &, TP HEOOXOINMOCTH,
OKPYTJIUB OTBET JIO JIBYX 3HAKOB ITOCJIE 3AIISITOMN.
Otsert: 0.16 (x =4/25, y = 2 = 1/25)
Pentenne. Pemum 3agaqy B o0rem Bujie:

{\/(a2+b2+02)(x+y+z):a T+ by + ez,

B-1 Pemute cucremy

r+y+AVz =1,
rie a, b, c, A — nomoxurenpuble ncia. [lo #epasencrBy Komu-Bynsakosckoro
VT +by ez <V + R+ VT Tyt z=(a2+®2+ ) (v +y+2),

Vi _ VT _E 0, _
o =6 = ¢ OTKYAAY = 3%, 2 = 3%

IpUYeM PaBEHCTBO BO3MOXKHO TOIJIa U TOJBKO TOT/a, KOIJIa
[ToscraBiisisi 9TU BbIpayKeHUsI BO BTOPOE ypaBHEHUE, IT0JIyIaeM

(a® +b*)z + Aacy/z — a® = 0,
—Aactay/A2c2+4(a?+b2) —Abc+by/ A2c2+4(a?+b2) —Ac?+cq/ A2c24+4(a2+b2)
VY = vz =

OTKYy/Ia /T = 20@2157) VY = 2(a2157) 2(a240%) (w3 BYX
BOBMOKHBIX 3HAYeHUil i /2 BbIOMpaeTcs 1osoKuTeIbHoe). B Hamem ciayuae a = 2, b = ¢ = 1,
A =4, orkyna HaxoquMm v = 4/25, y = z = 1/25.

B-2 Pemute cucremy

r+y+4vz=1

B orBere YKazKuTe HanboJIbIIIEe 3Ha4Y€eHUue, KOTOpOoE MOXKET IIpUuHUMaTb T, IIPpU H606XO,ILI/IMOCTI/I,

OKDYIVIB OTBET JI0 JIBYX 3HAKOB II0CJIE 3AIIATOIL.
Orsert: 0.04 (x = z = 1/25, z = 4/25)

{ 6(x+y—+2) =vVI+2/y+Vz,

B-3 Pemute cucremy

VI +y+2)=2vVr+ 2y + V2,
TH+y+T7vVz=1.
B orBere ykaxkute HamboJsiblliee 3HaUEHUE, KOTOPOE MOYKET IMPUHUMATH X, ITPU HEOOXOJIUMOCTH,

OKPYIVIUB OTBET JIO TPEX 3HAKOB IIOCJIE 3aIIsITON.

Otser: 0.063 (x =y =1/16, z = 1/64)

B-4 Pemute cucremy

V250(x +y + 2) = 5y + 12y + 9z,
r+y+3vz=1
B orBere ykakute HamboJiblliee 3HaUEHUE, KOTOPOE MOYKET IMPUHUMATH &, IIPU HEOOXOIUMOCTH,

OKDYIJIB OTBET JI0 TPEX 3HAKOB IIOCJIE 3aIATOIL.
Orser: 0.071 (x = 16/225, y = 256/5625 z = 16/225)




OuuMnuaga MKoJLHUKOB «JIOMOHOCOB», MaTeMaTHKA
OT0opounblii 3Tan 2022/2023 yyeOHOro roaa

banasl 3a BE€PHbIC¢ OTBECTHI HA 3aIaHUA

Howmep 3ananus | 5-6 kaacenl | 7-8 kiaccenl 9 kaacc 10 kace 11 ki1acce
1 15 10 10 10 10
2 15 10 10 10 10
3 15 15 10 10 10
4 15 15 10 10 10
5 20 15 10 15 10
6 20 15 15 15 10
7 — 20 15 15 10
8 — — 20 15 15
9 — — — — 15




