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

BakrounTesbabiii aran 2023/24 yuebuoro roja st 5—6 Kiaccos

3agaga 1
B-1

Kazkiplit TpeyroJibHUK Ha 9TOM PHUCYHKE MMeeT paBHble cTOpoHbI. [lepu-
MeTp (cymMMa Bcex CTOpOH) TpeyroibHuka A pasen 6, nepumerp B pasen 9. N/
Kakoii iepumerp (cyMma BCeX BHEIIHHX I'DAHUI]) y Beeil purypor?

OTBer: 17

Pemienne.

Cropona Tpeyroipanka A pasaa 2 (mesmm nepumverp A Ha Tpm), cTOpoHA
TpeyrojbHuKa B paBHa 3, CTOPOHa MAJEHLKOTO TpEeyroJbHUKa paBHa 3 — 2 = 1, cTopona 60JIbIITIOTrO
paBua 3 + 1 = 4. Ilepumetp Bceit purypst paen 4 +4+1+1+2+2+3 =17




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

BakrounTesbabiii aran 2023/24 yuebuoro roja st 5—6 Kiaccos

3amaya 2

B-1 Ha 5 kBajpaTHBIX JOIIEYKaX HaIlMCAHO II0 OJIHON OyKBe, U3 KOTOPBIX COCTABJIEHO CJIOBO
«AKVYJIA». CKOJIIBKO MOXKHO COCTABUTH U3 TUX JIOMIEYEK PA3INIHBIX 4-0YKBEHHBIX CJI0B (BO3MOYKHO,
6eCCMbICTIEHHBIX UJIA HEPOM3HOCHUMBbIX )7

OtgerT: 60

Pentenwne. /lapaiiTe ocMOTPUM, CKOJIBKUMHE CIIOCOOAMHU MOYKHO PACCTaBUTh 9TH JIOMIEUKN B IIsi-
THOYKBEHHOE CJIOBO.

Ha mepBom MecTe MoxKeT OBITH OJlHA U3 D JOIIEeYeK, Ha BTOPOM — OJIHA U3 OCTABIINXCS YeTHIPEX,
Ha TPeTheM — OJHAa U3 TPEX, HA YeTBEPTOM — OJIHA M3 JIBYX, U HA MATOE MECTO OCTAETCSd TOJIHKO
omHa. Becero 5-4 -3 -2 -1 = 120 BapuanTos.

Tax Kak 1mocjie 4eThIpEX JA0IIeUeK ISITYI0 BHIOMPATh y2Ke He M3 Uero, U CTaBUTCS OHA OJHO3HAYTHO
— MOXKHO CYHTATh, YTO UHCJIO UTHIPEXOYKBEHHBIX CJIOB PABHO UHUC/IY IATHOYKBEHHBIX.

Tosbko MBI HacIUTAIN OOJIBIIE CJIOB, YeM HaJ0, IOTOMY YTO JOIIEYKH ¢ OYKBAMU A CUMTAINCH
Pa3HBIMU, HO OYKBBI HA HUX OJUHAKOBBIE. Ec/in MOMEHATh MecTaMu JIOIIedKn ¢ OyKBamMu A, CJIOBO He
U3MEHHUTCS — HO U3MEHHUTCS PacCTaHOBKa JIOCOK. [lorydaercs, 9To0 0JIHO U TO Ke CJIOBO OIUCHIBACTCH
JIByMsI Pa3HBIMH PacCTAHOBKaMMU JIOMIEYEK. SHAYUNT, Mbl HACIUTAJIN BJIBOE OOJIBIIE CJIOB, YeM HAJIO, U

oTBeT paBeH 60 = %.




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

BakrounTesbabiii aran 2023/24 yuebuoro roja st 5—6 Kiaccos

Sama4da 3
B-1 YVuwurens 3a1m1 CHHUMEI YepHUJIAMUA apu(pMETHIECKA IPUMED «B CTOJIOUK», B KOTOPOM HH
onHa u3 mudp He MOBTOpsIack. Boccranosure ero. Bricora mudp — 2 KJeTKH.

_"_
é

I

OTBer: 743 — 51 = 692

Pemmenwne. [1laru pemenus naBaiite 3amucbiBaTh B CTPOYKY, I/le HA HEU3BECTHBIX ITO3UIUSX CTOUT
KPYZKOK.

[Toka jgaxke HEIOHATHO, 9TO IPUMEp Ha CJIOKEHUe, UIn Ha BbhlunTanune. MoKHO yTBep:K/1aTh, ITO
CHU3Y CIIPaBa CTOUT JIBOWKA, IIOTOMY UTO HU y KaKOi JPyroi nmudpbl HET MOXOKUX OYEPTAHHIA.

XX X X R X X/

Tenepb cTaHoBUTCA TMOHATHA IU(Pa B IIPABOM BEPXHEM YIVIy — 3arudaioniniicss HaJIeBO KPIOYOK
€CTh TOJILKO ¥ 2 U 3, & 2 y2Ke HalllJlach. 3HAYUT, TaM cTouT 3. Takke JiBe TOpYaIlye BBEPX YEPTOUKU
OJIHO3HAYHO BbIIAIOT 4 (B Hamumcanun «») mepe mudpoit 3.

031+ eo0e =0002

JInbo 310 IpumMep Ha cJIoKeHue, JIMOO Ha BhrauTaHue. Ecim 3To npuMep Ha CJI0yKEHUE, TO MOy YUTh
JIBOWKY MBI MOIVI, TOJBKO MPUOABUB K 3 JIEBATKY. T0 ecThb:

043+ 009 =e00e2

[TocmoTpum Ha 1Py 0KOJIO ABOIKU. V3 TOCTYyIHBIX HAM IU(P TaKOW TOpYAIuil BHU3 10T yTJIOM
XBOCTUK MOXKET OBITH TOJIBKO y ceMEpPKU. 43 + e @ 9 = o @ 72. Ho B sTOM cirydae moj 4 mpujércs
HaIICATh 2, KOTOpas y:Ke Oblla — IPOTUBOPEYHe IMOKA3bIBAeT, IYTO IMpUMeEp ObLI Ha BbIUUTAHUE.

To, 4T0 B HUKHEM Psijly KJISKCA JIOCTATOYHO MIUPOKA, 9TOOBI HAKPHITH 4 1udphl (& BbIYUTAHIEM
nus3 TpéXBHa‘lHOI‘O qucJjia qupréXBHa,‘{HOFO HE HOIIyLH/ITb) — HHYEero He JOKa3bIBa€T, IIO KJISIKCOI
BIIOJIHE MOXKET OBITH IIycToe MecTOo. JHUCI0 CHUBY, TOJIydaeTcs, TPEX3HATHOE.

Bosspamaemcs Haza . 3HAUUT, TpUMeEp Ha BBHIYNTAHHE:

043 —e0e =002
Y10o0bI IOJIyYUTH 2, MbI BbIYATAIN 1.
o3 — 00l =002

Kakag nudpa crout okosio jiBoiiku, B HuzkHeit crpoke? Cygist 1o xBocTuky — Jjnbo 9, qudo 7. Ho
9TOOBI MTOJIYIUTH 7, HaM ObI IPUIILIOCH BBIYECTh U3 4 APYTyIo 7, MOJIydaeTcs MOBTOP UM pbl. SHAYUT,

TaMm ObLIa 9.
043 — o0l — 092



CrazmoBaresbHO, U3 4 BHIUYNTAIACH .

43 — 51 — @92

N3 mudp ocramuctb Tostbko 0, 6, 7, 8. OKOJIO JEBATKH UTO-TO CTOUT — CYIs IO 3aKPYTJIEHUIO,
910 Jitbo 0, 60 6, 1160 8. 0 MOr OBbI OBITH, €CJIN CHU3Y Y HAC YeThIPEX3HAYTHOE UNC/I0, HO B IIPUMEpe
HA BBIYMTAHUE Mbl Obl €10 IOJIyYnUTh He CMOIJIN (BEPXHssl CTPOKA TOYHO TpEx3Ha4Has). Kcm 0Koio
9 cTout 8, TO €€ HeOTKYy 1A MOMYyInTh. Ocraéres 6, u Jyist oTydeHns 6 Mbl BBIHYK/IEHBI TIOCTABUTD 7
nepen 4, a BC€ OCTaJIbHbIC KJICTKHN IPU3HATh HE3aHATHIMU.

743 — 51 = 692

————— e

= 6

Bor npumep, KaKkuM OH OBLT JI0 KJISKCHI.

IIpumevarue: ecii y94acTHUK 110 (DOPME XBOCTUKA PEIIUT, YTO OKOJIO JIBOMKHU MOYKET CTOATDL D, U
IPUJIET K KAKOMY-HUOY/Ib U3 TIePeIncIeHHbIX pemtennii: 743+ 109 = 852, 743 —91 = 652, 143+ 709 =
852 — TaKoe peleHrne TOXKe CTOUT ITPUHSAT.




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
O.TII/IMHI/Ia.,Z[a MMIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTuke

BakrounTesbabiii aran 2023/24 yuebuoro roja st 5—6 Kiaccos

3agaya 4
B-1

Ha 6ymare 3akpariena ¢gpurypa ykazannoit ¢popmbl. Bymary paspesaior 1mo
npsamoit. Kak czenath paspes, 4ToObI Y MOJIYYUBIIMXCSA KYCKOB (DUTYPBI OBLIO
KaK MOXKHO OoJibiie yryioB? B oTBere mpuBejnTe 4epTéx, a TaKKe YKAKUTE
9TO MAKCHUMAJILHOE THCJIO YIJIOB.

[Iponoprinn pucyHkKa: KBaJipaT UMeeT pasMepbl 3 Ha 3, KBaJIPATHBIN BbI-
pe3 pa3mepoB 1 Ha 1, pacrosoyKeH POBHO TOCEPeINHE, K HEMY BEJIET MIPOPE3b
mupunoit 0.25.

OtBerT: 22

Pemmenue. Mpbl nosiytuaem HOBbIE YIVIBI, KOIJIa Pa3pe3 IMPOXOJUT Yepe3 OTPEe3KU, TaK 4TO Ca-
MBIl BBITOJIHBIN pa3pe3 MPOXOIUT depe3 HauboJIbIllee IUCI0 OTPE3KOB. BoT mpumep paspesa, Koraa
psiMasi IPOXOUT depe3 6 0Tpe3KOoB (BO3MOXKHBI U JIPyTHe TIPUMEPbI pa3pesa, IPOXOJIsIero depes 6
OTPE3KOB).

[Tocsie Takoro paspesa MOKHO HACUATATH 3+ 3 + 9 + 7 = 22 yria.




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

BakrounTesbabiii aran 2023/24 yuebuoro roja st 5—6 Kiaccos

3amada 5

B-1 Ha Gouibmmoit kBajipaTHoit KpoBaTu (3 Ha 3 Merpa) orasixaan Tpu Mbimm — Mapus, Crenan
u Antekcanap. CHavdaa OHM CHJIE/IN POBHO IMOCEPE/INHE KPOBATHU, HO ITOTOM PACIIOI3IMCh — Mapus
otmos3ia Ha 30 CAHTHMETPOB MPSIMO, K n3roioBbio, Crerman — Ha 20 caHTUMETPOB HAJIEBO, & HEJIIO-
nuMblin Astekcanap orommén Ha 60 caHTUMETPOB HampaBo W 1moroM Ha 10 caHTHMETpPOB HPOYb OT
U3T0JIOBBS.

Tem BpeMeneM XO3gMH KPOBATU XOUET Pa30M HAKPBITH BCEX TPEX MBI TPAMOYTOJIbHBIM O]le-
sLTOM (CTOPOHBI OJIesiyia TlapaslIeIbHbl CTOpOHaM KpoBartn). Ho Mblieii He 3acTaTh BpPACIIOX, OHU
3aMeTAT OJessio U MOoDeryT, KaxKjaasd — B caydaiiHoMm Hampasjennn. [loka omesiio magaer, Crenan u
Astekcanp ycreror mpobexkarh 1mo 20 caHTHMeTpoB, a mycrpas Mapust mpobexxut 30 caHTHMETPOB.

Haitmure MuHnMaIbHBIE pa3Mephl ojiesiia, KOTOPBIM MOXKHO FapaHTUPOBAHHO HaKPBITH BCEX TPO-
UX.

OrtBet: 120 cantumerpoB B mupuny, 90 CAHTUMETPOB B BBICOTY

Pentenne. Hapucyem mbiiieit u Mecta, rj1e OHI MOT'YT OKa3aThcd. KpoBaTh g0cTaTovHO OOJIbINad,
9TOOBI BMECTUTH TAKOM PUCYHOK IEJIMKOM, ITO3TOMY Kpas KpoBaTH pucoBaTh He Oyaem. CUHSIS TOIKaA
— cepeJinHa KPOBATH, TJle MBIIIM CHJEIN B caMOM HadaJje. UEpHble JIMHUU MOKA3bIBAIOT MAaPIIPYT
nepemertennit Mpiieii. Kpacuble Kpyru — mecTa, KyJia MBI MOTYT yCIIETh J00€KaTb, ITOKa, JIETUT
oz1estyio (0JIeslyio JTOJIXKHO HAKPBITH BCE KPACHBIE TOYKH PUCYHKA). 3€JEHBIM N300parKeHbl OUePTAHU
oJiesia.

Mapus

[abapurs omesiia = 120 canrumerpos B mupuny (20 + 20 4+ 60 + 20) u 90 caHTHMETPOB B BBICOTY
(30 4+ 30 4 10 + 20).




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

BakrounTesbabiii aran 2023/24 yuebuoro roja st 5—6 Kiaccos

3amaya 6

B-1 Brirycknuku kjacca JIOTOBOPUIUCH BCTPETUTHCA B aKTOBOM 3aJjIe MIKOJIBI B ONPE/Ie/IEHHbBIIHI
nenb. Ha Becrpeay npuriim 4 yejoBeka. Kaxkapiit n3 Hux mpuiié/ B KAaKOH-TO MOMEHT, IPOOBLIT B 3aJ1€
HEKOTOpOe BpeMsd 1 yImé. V3BecTHo, 9TO B 3aj1e KaK/Iblii CMOT' IT03/I0POBATHCS 38 PYKY C KayKJIbIM.

a) 3HAYUT JIK HTO, YTO B KAKOI-TO MOMEHT BPEMEHHU B 3aJie ObLIM BCe YeTBEpO cpasy’!

6) Te ke yc/10BUSI, HO POBHO OJIMH U3 FOCTE BBIXO/IIII TIOJIBIIATE BO3/yXOM Ha 5 MUHYT. A Terepb
MOXKHO JTM yTBEPK/IaTh, 9TO B KAKOH-TO MOMEHT BPEMEHU B 3aJjie ObLIU BCE U€TBEPO cpasy’

OrtBer: a) 11a; 6) Her.

Pemtenue. a) /laBaiiTe mocMOTPUM Ha MOMEHTBI, KOT/[a IPUXOJUINA U YXOIUJIN JIFOH. SHATHT, B
3aJ1 4 paza BXOJAWIN U U3 Hero 4 pasa BbIXOAWIN (IPUIEM 5T COOBITUS HE 00A3aTeTbHO TIPOUCKOISIT
nogpsin). [lycrs t; — mocseaauit pas, Korja B 3a71 KTO-TO BXOJW, a to — MEPBbIil pa3, Korjia 13 3aja
KTO-TO yXo/im. Be3 JOonoJIHUTeIbHBIX yCJIOBUil ¢ U ty MOTJIK Obl OBITH PACIIOJIOKEHBI BO BPEMEHU
KaK yI'OJIHO, OJHAKO B 9TOI 3a/1ade OKa3bIBaeTCsl, 9TO t1 < to. [louemy?

e Ecit B 1 U to NPUXOIUT U YXOJIUI OJIMH U TOT Ke YEJIOBEK, TO, caMO cOo0Oii, t; < ty, TOTOMY
Y9TO OH OBbI He MOT Obl YHTH JIO TOTO, KAK CaM ITPUIIIE.

e Ecim ty u 1y mpuHAIE)KAT PA3HBIM JIIOJAAM, TO B CJIydae, €C/u ty TPOU3OILIO 0 t1, 3TU JIBOE
MTOJTHOCTBIO PA3MUHYJIUCH OBI 1I0 BPEMEHU U HEe CMOTJIN OBl TIOXKATH JIPYT JIPYTY PYKU — & YCJIOBUE
rOBOPUT 00paTHOE, KarK/Ibli M030POBAJICA ¢ KayK/JIbIM. SHAYUT, B 9TOM CjIydae ToxKe t < to.

Tak wam wHade, nojgydaercd t1 < tg, YTO 3HAYUT, YTO MEXKJIy STUMU MOMEHTAMU BCE YKe IPH-
IILJIA, HO HUKTO eIlé He yimeéa. Mexiy t1 u ty B 3aje HAXOAWINCh Bce derBepo. OTMeTHM, 9TO TaKoe
paccyKaeHne BepHO sl JIFOOOTO KOJUYIeCTBa rocTeil, He TOIbKO st 4-X. OTBET B 9TOM Caydae —
«Jay.

6) [TpuBesém mpuMmep, Korja Bce TOCTU JPYT € JPYTOM MO30POBAJIUCH, HO OJHOBPEMEHHO BCEX
3acTaTh He MMOJIy4InIochk. M3o0pasum npucyrcTBue rocreit Bo Bpemenu rpacpudecku. CuHeil munmneir —
BpeMsl IPUCYTCTBUST TOTO, KTO BBIXOJIUJI MOJBIIIATE (C TIEPEPBIBOM B 5 MUHYT), KPACHBIMU — OCTAJIb-
HBIX rocreii. B Te b MuUHyT, 110K OJIUH U3 rOCTEil BBIXOIW/I MOJIbIIATE, IPUIIEN ITOC/IEHUNE IOCTh, a
IIOTOM JIBO€ IE€PBBIX YIILJIU.

Bpemsa

DTOT IPUMED MOKA3BIBAET, YTO B IIYHKTE 6) OTBET «HET».
Ilpumenarue. YIacTHUK MOXKET MOCUUTATb, 9TO t; = t9, UTO TOCTU 3JI0POBAJIACH C KEeM-JIU00 B
TOT K€ MOMEHT, KaK BOIILIN WJIU YILIA. Takue XO/Ibl He BJIUSIOT Ha IMPABUILHOCTD PEIICHUS.




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

BakounTesbHbI dran 2023 /24 yaebHoro rojga jjisi 7-8 Kjacca

3agaga 1

B-1 Ha 5 kBajpaTHBIX JOIIEYKaX HaIlMCAHO II0 OJIHON OyKBe, U3 KOTOPBIX COCTABJIEHO CJIOBO
«AKVYJIA». CKOJIIBKO MOXKHO COCTABUTH U3 TUX JIOMIEYEK PA3INIHBIX 4-0YKBEHHBIX CJI0B (BO3MOYKHO,
6eCCMbICTIEHHBIX UJIA HEPOM3HOCHUMBbIX )7

OtgerT: 60

Pentenwne. /lapaiiTe ocMOTPUM, CKOJIBKUMHE CIIOCOOAMHU MOYKHO PACCTaBUTh 9TH JIOMIEUKN B IIsi-
THOYKBEHHOE CJIOBO.

Ha mepBom MecTe MoxKeT OBITH OJlHA U3 D JOIIEeYeK, Ha BTOPOM — OJIHA U3 OCTABIINXCS YeTHIPEX,
Ha TPeTheM — OJHAa U3 TPEX, HA YeTBEPTOM — OJIHA M3 JIBYX, U HA MATOE MECTO OCTAETCSd TOJIHKO
omHa. Becero 5-4 -3 -2 -1 = 120 BapuanTos.

Tax Kak 1mocjie 4eThIpEX JA0IIeUeK ISITYI0 BHIOMPATh y2Ke He M3 Uero, U CTaBUTCS OHA OJHO3HAYTHO
— MOXKHO CYHTATh, YTO UHCJIO UTHIPEXOYKBEHHBIX CJIOB PABHO UHUC/IY IATHOYKBEHHBIX.

Tosbko MBI HacIUTAIN OOJIBIIE CJIOB, YeM HaJ0, IOTOMY YTO JOIIEYKH ¢ OYKBAMU A CUMTAINCH
Pa3HBIMU, HO OYKBBI HA HUX OJUHAKOBBIE. Ec/in MOMEHATh MecTaMu JIOIIedKn ¢ OyKBamMu A, CJIOBO He
U3MEHHUTCS — HO U3MEHHUTCS PacCTaHOBKa JIOCOK. [lorydaercs, 9To0 0JIHO U TO Ke CJIOBO OIUCHIBACTCH
JIByMsI Pa3HBIMH PacCTAHOBKaMMU JIOMIEYEK. SHAYUNT, Mbl HACIUTAJIN BJIBOE OOJIBIIE CJIOB, YeM HAJIO, U

oTBeT paBeH 60 = %.




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

BakounTesbHbI dran 2023 /24 yaebHoro rojga jjisi 7-8 Kjacca

3amaya 2

B-1 Bpocaercst cranaprhas urpajbias KocTh (Kyouk, or 1 710 6 0YKOB Ha rpaHH, CyMMa OYKOB
Ha IIPOTUBOIIOJIOXKHBIX I'DaHsX paBHa cemu). [locste 6pocka 3ammchiBaeM pe3ysbTaT, TepeKaThiBaeM
KyOMK CJIydaifHbIM 0Opa30M Ha OJIHY U3 COCEJHUX I'PAHEeil, 3allMChbIBAEM HOBBIN DPE3YJILTAT, ITOTOM
CHOBA CJIyJaifHO TIepeKaThiBaeM KyOUK Ha OJIHY U3 COCETHUX I'paHeil, i 3aIuchbiBaeM TPETHH pe3yIbTaT.

CKOJIBKO Pa3HbIX BO3PACTAIONINX II0C/IE0BATEILHOCTEH OYKOB MbI MOYKEM IIOJIYIUTh !

OrtBert: 14

Pentenne. Mbr niostygaeM 1mocjie10BaTeIbHOCTD UM * — y — 2 ¢ mudpamu ot 1 710 6. Bozmoxk-
Ha He KaxKjas IMOCIeI0BATE/ILHOCTD — YHCIa ¢ KayKJIbIM XOJIOM MEHSIOTCs, ITPU 9TOM HEBO3MOXKHBI
cocefctBa 1 m 6, 2 m 5, 3 1 4, Tak KaK OHA PACIIOIaraioTcs Ha IMTPOTUBOIOJIOXKHBIX T'PAHIX, U OJTHUM
[IepeKaToOM MeXKJIy HHUMU He IepeiiTu. Boinmirem u 1mojicanTaeM BCe BO3PACTAIONINE TTOCIEI0BATE /b
HOCTHU YHUCEJI, TIOJIXOJIAIINAE O] TAKUEe YCJIOBUI.

4-5-6

3-5-6

2-3-5

2-3-6

2-4-5

2-4-6

1-2-3

1-2-4

1-2-6

1-3-5

1-3-6

1-4-5

1-4-6

1-5-6

Bceero nx 14.




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

BakounTesbHbI dran 2023 /24 yaebHoro rojga jjisi 7-8 Kjacca

Samaua 3
B-1

CTOAHHOW CKOpPOCTbIO. [lepBblit 3a MATH MUHYT ycCIeBaeT IMPOIOJI3TH TPHU Kpyra, BTOPOit
JIBUZKETCS BJIBOE OBICTpee MEePBOro, TPETHil — BTpoe ObICTpee MepBOro, n Tak jajee. Kaxk-

ABI CBETJIAYOK HE CBOJUT Jiy4da CBOEH J1a3epHO YKa3KU CO CJEAYIOIEro 110 HOMePY XKYyKa, a

IIATHIA CBETJIYOK CBETUT Ha IEPBOTO. Bee oHM HAaYaJIM MTOJI3TH U3 OJHON TOYKH B OJIHY CTOpOHY. He-
pe3 Kakoe BpeMsl JIydr JIA3ePHBIX YKAa30K B MEPBBIA pa3 n300pa3siT NPaBUIbHYIO «3Be3/y» (HEBAYKHO
KaK MOBEPHYTYIO, HO C BEPIINHAMHU Ha OJMHAKOBOM DACCTOSHUM)?

OtBet: 40 cexyH.

Pentenne. CkopocTh v IEPBOro Kyka paBHA TPEM MATBHIM OKPYKHOCTH B MUHYTY. Tak Kak
IIOBOPOT 3BE30YKHN HAM He BarKeH, MOXKHO CUUTATh, YTO MEPBBIN )KYK CTOUT HA MECTE, & Y OCTAJIbHBIX
ckopocTu Ha v Menbiie: 0, v, 2v, 3v, 4v.

JL1st TOro, 9TOOBI TOJTYYUIACh 3BE3/I0UKA, HY?KHO, YTOOBI BTOPOI »KYK OOTOHSI TIEPBOTO HA MEJI0€e
9rCcJ0 000POTOB Ny IUIIOC JiBe MHSTHIX 000poTa, ITOOBI TPETHil OOIOHSIT IEePBOIO Ha IEJI0e HTHCJIO
000POTOB Ny ILIIOC YETHIPE MATHIX, YeTBEPTHIN OOTOHSI TIEPBOTO Ha IIEJI0€ YUCI0 0DOPOTOB N3 ILIIOC
OJIHA TITasd, & AT OOTOHSLT IIEPBOI'O HA IE/I0€ YUCJIO0 0D0POTOB Ny ILIIOC TPU HATHIX. Tak»Ke rojuTcs
3epKaJIbHDBII aHaJIOT 9TOM PaCCTaHOBKU.

[ITh CBETIYKOB C JIa3ePHBIMU YKAa3KaMH II0JI3AI0T 110 OKPYKHOCTH, KaXKJIblii — C T10- @

Nupivu CJIOBaMH, B MOMCHT BpeMeHun t BLIIIOJIHEHO

vt =ny +2/5

20t = ny +4/5
vt =n3+1/5
vt = ny + 3/5.

[MoxcraBum v, paBHyto 3/5 060poTa B MUHYTY, ¥ JOMHOXKHUM KazkK/[0e ypaBHeHue Ha 5.

3t =5n; + 2

2-3t=5ny,+4
3-3t=bn3+1
4-3t =bny + 3.

[To mepBoMy ypaBHEHUIO BUJIHO, UTO 3t — mesioe ducyo. [lompobyem ero nomobpars. 3t = 0,1 me
MOJXOIAT, a BOT 3t = 2 rogured: 2 =5-04+2,2-2=5-04+4,3-2=54+1,4-2 =5+ 3. Ecyin
PacCMOTPETh 3ePKaIbHYI0 PACCTAHOBKY, MOIydUTCd 3t = 3, HO 3 > 2, ocTaBjsgeM 2. SHAYUT, BPeMs
t= % MHHYTBI, TO ecTb 40 cCexyHsI.




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

BakounTesbHbI dran 2023 /24 yaebHoro rojga jjisi 7-8 Kjacca

3agaya 4

B-1 Ilonyraii permi uameputh Yiaasa. Ecm [lomyrait ujger KjoBoM BIEPE, TO JIJIMHA €r0 Iara
paBua X = 9 cM, a ecau crnmHOW Brepel — To B Y = 3 pa3 Mmenbine. UToObI u3MepuTh YiaBa,
[Tomyraii mpormaraJj BJ0/Ib HET'O B HAIPABICHUM OT XBOCTA JIO T'OJIOBBI, UJis TO KJIOBOM BIIEPEJ, TO
cuunoii. Ilpu srom Ilomyrait HacauTas Z = 38 maros. 3aTeM OH IpPOIIe] 0OpATHO, OT TOJIOBBI O
xBocTa, u HacuuTas 1o jin 1’ = 40, To i T+1 = 41 maros. OHako HAOIOaBINIAA 38 HUM MapThIiiKa
cKasaJia, 9TO Bcero maros, Koropsie [lomyraii mporres kiroBoM Biiepe, oblio R = 59. Kakosa jyimHa
Ynasa?

OrBert: 294 cmM.

Pentenwne. [lycrs Ilomyrait npories m; 1maroB KJIIOBOM BIIEDPEJI, & M IAroB — CIIUHON BIIEPET,
KOTJIa IIIeJI OT XBOCTa JI0 T'OJIOBBI. U 1IyCTh, COOTBETCTBEHHO, 1My IIArOB KJIIOBOM BIIEPE], & Ny IIaroB —
CIIMHOI BIIEpE 1, Korjia 1mes ooparHo. 13 yciaoBus numeem paBenctsa 9my +3n, = 9meo+3ns, mi+n, =
38, my + mg = 59, my + ny = 40 wim 41. Eciu Bo Bropoit pa3 Ilomyrait mpomen 41 mar, To npu
peIleHnN CUCTEeMbI YPaBHEHUI CBEPXY IOJIYYAIOTCH HEIEsIble 3HAYEHUs JJIsd 1M, 11, Mo, Ng, 9€ro He
MOXKeT OBITh. 3HAYNT, BO BTOPOi pa3 oH mporre 40 maros. Pemas ykazaHHyo cucTeMy, MOJIyYdaeM
my = 30,n; = 8, my = 29,ny = 11. OTkyma jaiuna Yaasa pasaa 9 - 30 + 3-8 = 294 cwm.

CucreMy MOXKHO PeIIUTh, Hampumep, Tak. Ilyctb my + ny = x. Broipasum m; u3 paBeHcTBa
my + mo = 59 u mojicTaBUM HafiJIeHHOE 3HaUYeHUe B OCTaJibHble ypaBHeHus. [loayanm:

3(59 — ma) + ny = 3mag + na, 59 — my + ny = 38, my + ny = .

Hamnee, BbIpasuM my W3 paBeHCTBa 99 — mo + ny = 38 W MojACTaBUM HailJeHHoe 3HAYEHUE B
ocTajbHble ypaBHeHud. [losryanm:

3(59 — (21 +nq)) +n1 = 3(21 + n1) + o, 21 + ny + ny = .

s IIEPpBOI'O paBeHCTBa HaXO/IUM Tig = 51 — 5TL1. HO,ZLCT&BJ'IHH JaHHO€ 3Ha4Y€HNE B OCTaBIIeEeCHd

724_5”. Buauenue r = 41 He HOIXOIUT,

menesioe. 3uaqnt, r = 40, oTKyna ny = 8, ng = 51—5m; = 11, my = 21+ny = 29,

ypaBHeHud, noiaydaeM 21 4+ ny + 51 — dHny = z, oTKyI1a Ny =

IIOCKOJIBKY YHCJIO %

my = 59 — mg = 30.




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
O.TII/IMHI/Ia.,Z[a MMIKOJILHUKOB «JIOMOHOCOB» IO MaTeMaTuke

BakounTesbHbI dran 2023 /24 yaebHoro rojga jjisi 7-8 Kjacca

3amada 5
B-1

Ha Oymare 3akparena dpurypa ykazanuoir (popMbl. Bymary ckJaibIBaioT
[IOTI0JTaM, TTOTOM CJIOYKEHHYIO OyMary paspesaroT 10 MpsMOil. 3aTeM Bce KyCKn
pasBopadmBaioTcs. e mpoBecTn crub u Kak ¢/ejiaTh pa3pes, 9To0bl y TOJIy-
YUBIIUXCSA KYCKOB (DUTYPBI OBLIO KaK MO:KHO Oosibine yryioB? B oTBere mpuse-
JINTE 9epTEXK, a TaKKe YKasKUTe 3TO MAKCUMAJBHOE YUCTIO YIJIOB.

[Iporopruu pucynka: KBaJpar UMeeT pa3Mepbl 3 Ha 3, KBaJPATHLIN BbI-
pe3 pasmepos 1 Ha 1, pacro/ioykeH poOBHO TOCEPEINHE, K HEMY BeJIET IPOpPe3b
mupunoit 0.25.

OrtBet: 34

Penternne. Mpbl nosrydaem HOBBIE YIVIbI, KOT/Ia Pa3pe3 MPOXOIUT depe3 OTPE3KHU, TAK UTO CaMbIil
BBITOJHBIN pa3pe3 MPOXONT depe3 HanboJIbInee 9ncso orpe3kos. Crub u pazpesanne Ha caMoOM Jiejie
AHAJIOPMYHBI PA3PE3aHUIO TI0 JBYM MapaJIeIbHBIM MPIMbIM (CIHO PACIIONIOXKEH MapajulesIbHO pas-
pesaM [ocepeIHe MEeXKJLy HUMH), WU PAa3Pe3aHuio M0 JBYM JIydaM, BBIXOJLAIIUM U3 OJHON TOYKU
(cru6 — 3r0 HGuccekTpuca Takoro yria). CaMm «yroj» m3 JBYX Jiydeil TOKe MOXKET JT0OABUTH YIVIOB
Ha Hape3aHHbIX (PUrypKax, HO 3/1eCh HaM OyJIeT BbINOJHEEe IIPOBECTH JiBe IapaJiie/IbHbIe.

Bot npumep paspesanusi, Ha KOTOPOM KaxKJIbIil pa3pe3 MPOXOJUT depe3 6 OTPe3KOB.

Pucynok #e e MHCTBEHHBIN, & B OTBeTe He 00A3aTE/IHHO JOJKHBI OBITH MapaJIIeIbHbIE PA3PE3bI
— HO HY?KHO, 9TOOBI pa3pe3 U ero «0TParKeHue» MPOXOMIN depe3 6 OTPE3KOB KarK bl

C rakumvu pazpesamu Mbl HacantaeM 3 +4 +3 +4 4+ 4+ 9+ 7 = 34 yria.




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

BakounTesbHbI dran 2023 /24 yaebHoro rojga jjisi 7-8 Kjacca

3amaya 6

B-1 B kuno npunum 5 JieBoYeK, 3 MajbuMKa U YYUTe/JbHUIA. Bce OHU paccemch B IEPBOM
psty, B KOTOpoM MecTa nponyMepoBanbl oT 1 10 10. ITo myTn B KuHOTEeaTp 5 JAeBOYEK HAYAM aAK-
THUBHO OOINATBCSA, W YIUTEJbHUIA PEIInia, 9TO caXKaThb UX pajgoM HebezomacHo. Mex ity Jio0bIMu
JIByMsI JIEBOYKAMU JIOJIZKHO OBITH MUHUMYM OJITHO MECTO: WJIM HE3aHATOe, WJIN 3aHATOEe MabiluKOM
i yuanresnbuutieii. CKOJIBKO pa3ImIHbIX criocoboB paccaiku umeercs? (/[Ba crocoba ormmaatorces,
ecJi XoTsl Obl OJIMH U3 YYACTHUKOB IPYIIIBI CUJUT HAa MECTaX ¢ PA3HBIMU HOMEDPAMH. )

OtBet: 86400

Pemtenne. O6osnaunm jesovek Gyksoit /I (takux 6yke 5). Mexmay Gyksamu /I mo/keH ObITH
KaKoii-T0 U3 «pasjenaureseil» (uam GOJIbIIe OJHOIO PAa3/IeTUTes): WK MAJIbUUK, UM yIUTeJIbHUIIA,
win cBobosinoe mecto. Obo3naunmM pazjeaurenb OyKBoit P — rakux 6ykB 3 + 1 + 1 = 5. Pacnosioxxum
JIEBOYEK CJIeBa HaIlpaBO U PACIOJIOKHUM MEXKJIy HUMH 10 ojHoMy pasjenureno: I — P — JI - P —
I —P —J1 - P — JI. B pe3ynbrare ocraneTcss BCTaBUTH erie ofHy OykBy P. 910 MoxkHO crenars 6
criocobamu (mosryvarorces Bapuadtsl Tuna P — 1 -P-1-P-1-P-A-P-1, 1-P-1-P - /1 —
P-P--P-/ur ). Bkaxmom n3 ykazaHHbIX BADHAHTOB TaK KaK BCE JEBOYKH — Pa3HbIe, I BCE
«pazje/inTe/ny pasHbie, ecTh H! - 5! crocoboB mepecTaBUTh UX MECTaAMU, OCTABAsICh B PaMKaX JIAHHOTO
BapuanTa. TakuM o6pa3oM, KOJIMIeCTBO CIOCOO0B paccaaku pasho: 6 - 5! - 5! = 6 - 120% = 86400.




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa

O.J'II/IMHI/Ia.,Z[a MIKOJIbHUKOB «JIOMOHOCOB» IO MaTeMaTukKe

BakounTesbHbI dran 2023 /24 yaebHoro rojga jjisi 7-8 Kjacca

C

Sagaga 7

B-1 Pacnosoxure 4mcja 1o Bo3pacTaHUIoO:

A

2024

—N—

~ 1111...1110

1111, .1111°

N—_———’
2024

OtBer: A< (C < B

Penienne.

2024

2024

A

2024
—_—
_2222...2221

929292 ...2223’
N———
2024

2024
'\

C1111...1110 0 1111 111T—1

©1111...1111
—_———

2024

2024

22222221  2222...2223-2

©2222...2223

2222...2223

~
2024

2024

~
2024

2024

©3333...3331  3333...3334-3

©3333...3334

3333...3334

~
2024

Orcrona nougaren orser : A < C < B.

~~
2024

1111...1111
—_—
2024

2

. ———
2222...2223
—__ =

2024

3

N —
3333 ...3334

2024

2024
P———
~3333...3331

©3333...3334
N——
2024

1
CO1111...1111
N—_———
2024

2 1

=1— T
2222 ...2222 +1 LII1. .. 1111 +5

2024 2024

3 1

=1- -
3333...3333 +1 1. . 1111 +3

2024 2024




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

Baksrounresbhbiil sran 2023 /24 yguebuoro roja jyisi 9 Kiacca

3agaga 1
1 1
B-1 Paziuunble miesibie 9ucia m u n TaKOBBI, UTO YuCIa (| — — 2 | u [ — — 2 | ABJIAI0TCS KOPHAMHU
m n
KBa/IPaTHOTO TpexuieHa z2 + ax + b ¢ measiMu Koaddurmentamu. HaliTi Bce BO3MOKHBIC 3HAYCHUS
BbIpakeHus a + b.
OtBeT: 7
1
Pemienne. Yuciia — — 2 u — — 2 gpisiorcs parnuoHaabHbIMU. [Io Teopeme Buera nmeem:
m n
1 1
— =24+ ——-2=—a€cZ
m n

) (s

U3 nepBoro ypasHenus ciejyet, 9to m + n = (4 — a)mn. Torma u3 Broporo ypaBHeHHs HMeeM:

1—2(m+n) b4 o 1—=2(4—a)m

n 1 1
=b—4, = —-24—-a)=0b-4, = — =b—-2a+4€Z.
mn mn mn mn
Buaunt, mn = +£1, cirle10BaTe/IbHO, TaK KaK OHU IIeJIble U Pa3/JndHbie, To aubo m = 1, n = —1, 1ubo
m = —1,n = 1. To ectrb —3 uw —1 — KopHHu KBajpaTHOro TpexwieHa. Torma (mo Teopeme Buera)
a=4,b=3,a+b=T.




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

Baksrounresbhbiil sran 2023 /24 yguebuoro roja jyisi 9 Kiacca

3amaya 2

B-1 Bpocaercst cranaprhas urpajbias KocTh (Kyouk, or 1 710 6 0YKOB Ha rpaHH, CyMMa OYKOB
Ha IIPOTUBOIIOJIOXKHBIX I'DaHsX paBHa cemu). [locste 6pocka 3ammchiBaeM pe3ysbTaT, TepeKaThiBaeM
KyOMK CJIydaifHbIM 0Opa30M Ha OJIHY U3 COCEJHUX I'PAHEeil, 3allMChbIBAEM HOBBIN DPE3YJILTAT, ITOTOM
CHOBA CJIyJaifHO TIepeKaThiBaeM KyOUK Ha OJIHY U3 COCETHUX I'paHeil, i 3aIuchbiBaeM TPETHH pe3yIbTaT.

CKOJIBKO Pa3HbIX BO3PACTAIONINX II0C/IE0BATEILHOCTEH OYKOB MbI MOYKEM IIOJIYIUTh !

OrtBert: 14

Pentenne. Mbr niostygaeM 1mocjie10BaTeIbHOCTD UM * — y — 2 ¢ mudpamu ot 1 710 6. Bozmoxk-
Ha He KaxKjas IMOCIeI0BATE/ILHOCTD — YHCIa ¢ KayKJIbIM XOJIOM MEHSIOTCs, ITPU 9TOM HEBO3MOXKHBI
cocefctBa 1 m 6, 2 m 5, 3 1 4, Tak KaK OHA PACIIOIaraioTcs Ha IMTPOTUBOIOJIOXKHBIX T'PAHIX, U OJTHUM
[IepeKaToOM MeXKJIy HHUMU He IepeiiTu. Boinmirem u 1mojicanTaeM BCe BO3PACTAIONINE TTOCIEI0BATE /b
HOCTHU YHUCEJI, TIOJIXOJIAIINAE O] TAKUEe YCJIOBUI.

4-5-6

3-5-6

2-3-5

2-3-6

2-4-5

2-4-6

1-2-3

1-2-4

1-2-6

1-3-5

1-3-6

1-4-5

1-4-6

1-5-6

Bceero nx 14.




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

Baksrounresbhbiil sran 2023 /24 yguebuoro roja jyisi 9 Kiacca

3amaya 3
B-1 Haiiyiure MunnMaibHoe 3HaYEHUE BbIPAZKEHUS

2bc — 2a® 4+ 2a  2ca — 2> +2b  2ab — 2¢* + 2¢
+ + , a,b c>0.
2a 2b 2c

OrtBer: 3
Pentenwne. [IposeieM 1enovky yrpomamonmx mpeodpazoBaHuii:

2bc—2a2+2a+20a—2b2+2b+2ab—202+20_bc

Lac b b—c+3
—+ —+——=a—-b—-c
2a 2b 2c a b c
B coorBercTBUN ¢ HEPABEHCTBOM O CPEJIHEM MOKHO 3aMETUTh, YTO
bc ac bc ab ac ab
—+ - = 2¢ — + — > 2b; + — > 2a.
a b a c b c

[Ipu sTOM paBeHCTBa JOCTHraeTcs Ipu a = b = ¢
Orcrona caeayer, 9T0O

bc ac ab
+—+—2>a+b+c
a b c

ShVe) 3HA4YUT, 9TO MUHHMYM BCET'O UCXOJHOT'O BbIpazK€HNA PaBEH 3u JOCTUTaCTCA 1IPpU a4 = b=c




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

Baksrounresbhbiil sran 2023 /24 yguebuoro roja jyisi 9 Kiacca

3agaya 4

B-1 B kuno npunum 5 JieBoYeK, 3 MajbuMKa U YYUTe/JbHUIA. Bce OHU paccemch B IEPBOM
psty, B KOTOpoM MecTa nponyMepoBanbl oT 1 10 10. ITo myTn B KuHOTEeaTp 5 JAeBOYEK HAYAM aAK-
THUBHO OOINATBCSA, W YIUTEJbHUIA PEIInia, 9TO caXKaThb UX pajgoM HebezomacHo. Mex ity Jio0bIMu
JIByMsI JIEBOYKAMU JIOJIZKHO OBITH MUHUMYM OJITHO MECTO: WJIM HE3aHATOe, WJIN 3aHATOEe MabiluKOM
i yuanresnbuutieii. CKOJIBKO pa3ImIHbIX criocoboB paccaiku umeercs? (/[Ba crocoba ormmaatorces,
ecJi XoTsl Obl OJIMH U3 YYACTHUKOB IPYIIIBI CUJUT HAa MECTaX ¢ PA3HBIMU HOMEDPAMH. )

OtBet: 86400

Pemtenne. O6osnaunm jesovek Gyksoit /I (takux 6yke 5). Mexmay Gyksamu /I mo/keH ObITH
KaKoii-T0 U3 «pasjenaureseil» (uam GOJIbIIe OJHOIO PAa3/IeTUTes): WK MAJIbUUK, UM yIUTeJIbHUIIA,
win cBobosinoe mecto. Obo3naunmM pazjeaurenb OyKBoit P — rakux 6ykB 3 + 1 + 1 = 5. Pacnosioxxum
JIEBOYEK CJIeBa HaIlpaBO U PACIOJIOKHUM MEXKJIy HUMH 10 ojHoMy pasjenureno: I — P — JI - P —
I —P —J1 - P — JI. B pe3ynbrare ocraneTcss BCTaBUTH erie ofHy OykBy P. 910 MoxkHO crenars 6
criocobamu (mosryvarorces Bapuadtsl Tuna P — 1 -P-1-P-1-P-A-P-1, 1-P-1-P - /1 —
P-P--P-/ur ). Bkaxmom n3 ykazaHHbIX BADHAHTOB TaK KaK BCE JEBOYKH — Pa3HbIe, I BCE
«pazje/inTe/ny pasHbie, ecTh H! - 5! crocoboB mepecTaBUTh UX MECTaAMU, OCTABAsICh B PaMKaX JIAHHOTO
BapuanTa. TakuM o6pa3oM, KOJIMIeCTBO CIOCOO0B paccaaku pasho: 6 - 5! - 5! = 6 - 120% = 86400.




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

Baksrounresbhbiil sran 2023 /24 yguebuoro roja jyisi 9 Kiacca

3amada 5
B-1 Ha cropoune AC' tpeyrosibauka ABC' ormedenst Takue Touku M u N, aro ZABM = 15°,
ZMBN =45°u /ZNBC = 75°, a cymma u npousBejieHue 1iommaseit rpeyroibaukos ABM u N BC
paBHbI b 1 3 coorBercTBento. Haiiimre miomaas Tpeyroabnuka ABC.
OrtBer: 6
Pemenne. O6o3uaunus S = Syapc u S = SN, UMeeM

1 1
S —s=8saBm + Sanpc =5, Ss= §AB - BC'sin(15° 4 45° + 75°) - §MB - NBsin45° =
1 1 1
= gAB -BC-MB-NB=2- éAB - BM sin 15° - ENB - BC'sin75° = 2S5 apm - Sanpe = 6,
Tak Kak sin(90° + 45°)sin45° = sin®45° = 1 u sin15°sin75° = sin15°cos 15° = 1sin30° = 1
i (

i
[Tosromy unciia S u —s 06pas3yioT napy KopHeil KBajipaTHOro Tpéxuiena o2 —50 —6 = (0 —6)(o+1),
oTkyna S = 6.




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

Baksrounresbhbiil sran 2023 /24 yguebuoro roja jyisi 9 Kiacca

3amaya 6

B-1 B kyBmmn 3auiu 7 uTpoB BobI. POBHO Yepe3 cyTKU B KYBIIUH J00aBUJIN D JTUTPOB BOJIHI,
U 3Ty ONEPAINIO MMOBTOPSJIA KazK/Ible OUepe/IHble CYTKU. B mpoMeKyTKax MKy JIOJUBAHUAMU U3
KYBIITIHA yCIIEBAJIN BBIIUTH POBHO ITOJIOBUHY BOJIBI, UMEBIIENCS MOCIe TTPEIBIIYIIEll 3aTMBKU.

a) Kakoro MmuanMabHOro 06béMa JI0J1KeH ObITh KyBIINH, YTO0BI OH HUKOT/IA HE MOT HAIIOJTHUThCSI
[PU JIAHHBIX YCJIOBUAX

b) Ha kakoii jieHb KyBIIHH TAKOrO 00bEMa BIIEPBbIE OKAsKeTCsl HAIIOJIHEH He MeHee, deM Ha 99,9
mporierTa’?

OrserT: 10 ymuTpos, 10-it geHb.

Pemenue. Ilycrs B Havyasile B KyBIIMH HAJWIN b JTUTPOB BOJBI, O MPOIIECTBUU KAaKJIbIX CYTOK
octraBajioch 100 - ¢ IPOIEHTOB MMEBIIEHicsd Ha HAYAJIO CYTOK BOJIbI, M JIOJUBAJIOCH C JINTPOB BOJIBI.
Ob6o3HavunM 4Yepe3 aj KOJMYECTBO BOJBI B KYBIIUHE IIOC/IE JIOJUBA OYEPEIHBIX C JINTPOB B k-TbIil
nenb. Torma

a1=0b, ay=q¢b+c, as=¢b+qgc+c, ...

k-1 k-2 k-1 1—¢"! ¢ k-1 ¢
ar=¢q b+q¢"Cc+...qc+c=q¢" b+c = +4q b— :
l—q 1—g¢ l—gq
Takum 06pa3oM, IOCKOJIBKY BO Beex 3ajadax BbioaHeno yeiosue b—c(1—¢q)~! < 0, ¢ < 1, kypmun
HUKOT/Ia He HATIOJIHUTCH, €CJIi ero o0béM byter ne menee V = c(1—q) ™!
c=D),aq= %, nosromy V' = 10.
OTBeTOM Ha BTOPOIi BOIIPOC 3a/1a4u Oy/IeT HAMMEHbIIIee HATYPAJIbHOE PellleHne HEPaBEHCTBA

JuTpoB. B ycioBusx 3amatin

V—b
V

ap >0,999- V& V+d'b-V)>0999-V < k>1+log, 10%.

To ecTb 10—
k>1+kgffm—ﬂﬁzl+b&3%

Taxkoit orapudm 6osbine 8, o Menbine 9 (T.e. 28 = 256 < 300 < 512 = 2%), Tak urto k pasno 10.




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

Baksrounresbhbiil sran 2023 /24 yguebuoro roja jyisi 9 Kiacca

Sagaga 7
B-1

ABTOIPOM COCTOUT U3 TpPeX MOMAPHO KACAIOIMINXCs KOJBIEBBIX TPACC (CM.
PHUCYHOK ). ABTOMOGIIIB B JII060I TOUKe KaCaHUs MOYKET IPOJIOJIZKATD JIBUKEHUE
110 JII0OOI M3 JIBYX BO3MOXKHBIX TPACcC, HO HUIJE He MOXKET Pa3BOPaYMBATbCS
Ha 180°. ITo KazKk 1011 U3 Tpex Tpacc aBTOMOOUIb €JIeT CO CBOEl CKOPOCThIO, TaK
qTo 00y u3 ayr AB jgymHOR 15 KM OH mpoes:kaeT 3a 7 MHHYT, JIFOOYIO U3
ayr BC' munoit 25 kv — 3a 11 munyT, a aobyio u3 ayr AC' — 3a 17 MuHyT.
BoerexaB u3 Toukn A, aBroMobmsib Yepe3 1 gac 25 MUHYT OKa3aJics B Heil Ke.
CKOJIBKO KUJIOMETPOB IIpoexasl aBTOMOOUIIE?

OtBeT: 190

Pentenne. PaccvorpuM BapraHTBI, KOTOPBIMI HAXOIAIINNCS B TOYKe A aBTOMOOWIbL MOXKET B
CJIeJTYIONNIT Pa3 BIIEPBBIE CHOBA OKa3aThCs B ITOM TOUKE.

Bo-miepBbIix, MOXKHO cJIeaTh 3TO, He Mpoxos depe3 Touky C, T. e. myTem ABA.

Bo-Bropbix, MoxkHO oHNM U3 JABYX criocoboB (AC wim ABC') nobpatbest o Touku C, cienarh
HeCKOJIbKO KpyroB C'BC' («HECKOJIBKO» MOXKET ObITh M HYJIEM) U BEPHYTHCSI OJTHUM U3 JIBYX CIIOCOOOB
(CA wim CBA) B T0uKy A.

B mobom citydae Mbl TuO0O YETHOE YUCIO pa3 Mpoe3zKaeM IO 7-MUHYTHON JIyre, YeTHOe YUC/IO
pa3 1mo 11-MuHYTHO# U YeTHOe Yucj0 pas3 mo 17-MuHyTHOM, MO0 HA0OOPOT, HEYeTHOE YUCTIO Pa3 Io
KasKJIOMy U3 TPeX THUIIOB JIyT.

To ke caMoe MOXKHO CKa3aTh IIPO HEOJHOKPATHOE BO3BPAIIEHUE B TOUKY A.

«YeTHblit» caydail HaM He MOIXOIUT, TaK KaK I10 YCJIOBHIO Ha KaXKIYIO YTy YXOIUT IEI0€ IUCIIO
MUHYT, & 00Illee BpeMs BhIPaykaeTcss B MUHYTaX HEYETHBIM UHCJIOM.

Samernm, 9TO Jitobasi TPOWKA HEYETHBIX IMOJIOKUTETBLHBIX YNCeT MOXKET OBITh peam30BaHa B
KadecTBe 4ucjia IpoxojoB (B joboMm Hanpasienuu) ayr 1) AB, 2) BC, 3) AC. [leiicrBuresbHo,
BbIeXaB M3 TOYKH A M clejaB 3aJaHHOe HeYeTHOe YMCI0 IPoxogoB AB, Mbl OKaxKeMcs B TOYKe B,
mocjie 9ero, CIejaaB 3aJaHHOe HedeTHoe 4ncsio mpoxoaoB BC, Mbl okaxkeMcst B Touke (', a mocie
3aJaHHOI'0 HEYETHOrO |mcja mpoxoaoB AC' — cHOBa B ToOUuke A.

Nrak, monpobyeM HaliTH TPU TAKUX HEUYETHBIX IOJOXKUATEIBHBIX INCIA 1, j, k, ITO

74115 + 17k = 60 + 25 = 85.

Jlns k BO3MOXKHBI 3 BapuanTa: o, 3, 1.

[lepBorit cay4dait orOpacbiBaeM, Tak Kak i Hero noaydaeM ¢ = j = 0.

Bo BropoMm ciyuae nmeem 7i + 115 = 34. Ecom j > 3, to @ < 1. I[Ipn j = 1 yncmo 34 — 11 -1 = 23
He HeJINTCA Ha 7.

Hakomnern, mpu £k = 1 umeem 72 + 115 = 68. dna j = 5,3,1 noayuaum 7¢ = 13,35,57, oTKkyna
j =3,i=35:7=05, anpoiiennslii myrh pasen 15-5+25-3+40-1 = 190 (km). 3xecy 40=15+25 —
nymna xyru AC, koropyio naxogum reomerpudecku. (AC = 7R = w(ri+ry) = wri+nry = AB+ BC,
rjae R, 7y, ro — Pauychbl.)




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

BaksrounresbHbiil dtan 2023 /24 yaebuoro roga st 10 kiacca

3agaga 1

B-1 Bosnenbmuku 10/ KHBI BEIOpATH 6 JIyUIINX XOKKEUCTOB YeMITMOHATA: OJHOTO BparTaps, JIBYX
BAIITHUKOB 1 Tpex Hamaaomux. Cpen MpeTeHIeHToB: 3 BpaTtaps, b 3alUTHUKOB, 6 HAIaIA0IIIX
U 3 «yHUBepcayiay. «YHUBEPCAJT» — HI'POK, XOPOIIMII B PAa3HBIX POJIAX, KOTOPBII IMO3TOMY MOXKET
ObITH BEIOpAH KAk B KauecTBe 3alllUTHUKA, TaK B KadecTBe Halasaonero (Ho e Bpartaps). CKOJIBKO
CYIIECTBYET CIIOCOOOB BBIOPATH 3Ty miecTepky! Tpedyercs moyduTsh YUCI0BOE 3HAUEHUE.

OtBet: 5355

Pemtenne. C BoibopomM BpaTtaps mpobiem Her: C = 3 cmocoba. IIpn BEIGOpe 3aIlUTHAKA €CTh
3 BO3MOXKHOCTH: a) 00a 3alliuTHUKA BhIOMpaioTed w3 H-tu samuraukos: C2 = (5 - 4)/2 = 10; Torga
npu BbIOOpe HAAIANNX ecTh 6 + 3 = 9 mpereHeHTOB; 6) OJMH 3aIIUTHUK BLIOMPAETCS U3 5-TH
BAIIUTHUKOB, a BTOPOHl U3 3-X «YHUBEPCAJIOBY; TOTJIA IIPU BHIOOpE HANAIAIONINX ecTh 6 + 2 = 8 mpe-
TEHJIEHTOB; B) 00a 3aIlUTHUKA BHIOUPAIOTCS U3 3-X «YHUBEPCAJIOB»; TOTJA IIPU BIOOPE HAIAATOIIIX
ectb 6 + 1 = 7 nperenyienToB. Takum obpazoM, olIree KOIUIECTBO BAPUAHTOB PABHO:

C3(C2-Co+C5-C3-C3+C3-C2) =
-4 . 8. .7 .9 .6 -
:3'((5 ) (987 L. (876, (3-2) (765))2

2 (2-3) 23 2 @23
—3-7-5-(3-848-343)=105-(24+ 24+ 3) = 5355.




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

BaksrounresbHbiil dtan 2023 /24 yaebuoro roga st 10 kiacca

3amaya 2
B-1

zKuBormcerr, 3akpacuji aKBapesbio MOJIyMecsIl Ha Kjerdaroir Oymare. Kontyp (0:1)
HOJIyMeCsIIIa COCTOUT U3 JBYX JIyT — OjiHa OT OKpyzKHOCTH ¢ neHTpoM B (0;0), mpo- :
xougmieit gepes (0;1), apyras — ot okpyzxuocTu ¢ nearpoM B (1;0), mpoxosieit
qepes (0;1).

K yTpy Kpacka pacibLiach Tak, 9TO KazKasd TOUKa MOJIyMeCcAlla IPeBPaTuIach
B Kpyr paauyca 0.5. Haiiaure mioma b oy ansineiicss purypol.

OrBer: /3
3r w2
I+ —+—
4 4
Pentenwne. Ilycth pucyHok paciibuicd Ha pajuyc r. K IJIOM@aIu moiyMecsa mpudaBaTcs «I0-

JIsi», KOTOPbIe MOYKHO pa30UTh Ha JieBOe, IPaBoe U JIBa 3aKPyIJIeHUs Ha KOHIAX POroB.

_— (O,

(0;0) (1;0)

[Tnoma e mosrymecsria paBHa MOJIOBUHE ILIOMAIN KPyTa painyca | MUHYC CEPMEHT Kpyra pajuyca

V2.

T 2r—4
2 4
[Lnomaap 1eBoro mosid — MOJIOBUHA OT ILIOMIA U KOJIbITa ¢ pajguycamu 1 u 1 + 7.
m(l+r)?—m
5 )

IT101a,16 PABOTO MOJIS — YeTBEPTh OT ILIOMAM KOJIbIA ¢ Paamycamu /2 u v/2 — 7.
©(V2)? — (V2 —r)?
1 :
Bakpyr/ieHust Ha KOHIIAX POrOB BMECTE COCTABJIAIOT TPU YE€TBEPTH OKPYZKHOCTH PAJIAYCa T
3
—mr?.

4

Bwmecre nosrygaercs:




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

BaksrounresbHbiil dtan 2023 /24 yaebuoro roga st 10 kiacca

3amaya 3
zly| — yle| + 2zy _

Ty

0.

B-1 Pemmre ypagsuenue: |3 + ¢y — 19| + |22y + 2y + 6| +
Orser: (3;—2)

Pemenue. Eciu x < 0, To npu j11060M y pellieHus HeT, TaK KaK JieBas YacThb ypPaBHEHHUH OyJeT
cTporo nojioxkureabua. Keqm x> 0, y > 0, To perenus Toxke HET 1O TOi ke npudune. Ocraercs
Bapuant r > 0, y < 0. B aToM ciiy4yae y paBHEHUE TPUBOJUTCA K BUJLY

2% + y® — 19| + |2%y + zy® + 6] = 0,
KOTOPBII paBHOCUJICH CUCTEME ypaBHCHUN
2+ —19=0,
22y + a2y’ +6=0.
[Tocyie 3aMeHBbI IEPEMEHHBIX X + Y = U, TY = U CUCTEMa CBEJIETCA K CJIEYIONEeMy BULY
u(u? — 3v) = 19,
u-v = —0.

[IpubapiigeM K IepBOMY ypaBHEHHIO BTOPOE, YMHOMKEHHOe Ha, TpH, U HojaydaeMm u® = 1,=> u = 1.
Buaunt (13 Broporo ypasHeHusi), v = —6.
B ncxonHbIX mmepeMeHHBIX 3a/1a4a CBEJIACh K CHUCTEMe YpaBHEHUIT

rt+y =1
xy:_67

KOTOpad C IIOMOIIbIO O6paTHOﬁ TEOPEMBI Buera CBOJUTCA K PEIICHUIO KBa/JPaTHOI'O YpaBHEHUA

£ —t—-6=0=>t=3t=-2=(z=3; y=-2)




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

BaksrounresbHbiil dtan 2023 /24 yaebuoro roga st 10 kiacca

3agaya 4
B-1 Ha cropoune AC' tpeyrosibauka ABC' ormedenst Takue Touku M u N, aro ZABM = 15°,
ZMBN =45°u /ZNBC = 75°, a cymma u npousBejieHue 1iommaseit rpeyroibaukos ABM u N BC
paBHbI b 1 3 coorBercTBento. Haiiimre miomaas Tpeyroabnuka ABC.
OrtBer: 6
Pemenne. O6o3uaunus S = Syapc u S = SN, UMeeM

1 1
S —s=8saBm + Sanpc =5, Ss= §AB - BC'sin(15° 4 45° + 75°) - §MB - NBsin45° =
1 1 1
= gAB -BC-MB-NB=2- éAB - BM sin 15° - ENB - BC'sin75° = 2S5 apm - Sanpe = 6,
Tak Kak sin(90° + 45°)sin45° = sin®45° = 1 u sin15°sin75° = sin15°cos 15° = 1sin30° = 1
i (

i
[Tosromy unciia S u —s 06pas3yioT napy KopHeil KBajipaTHOro Tpéxuiena o2 —50 —6 = (0 —6)(o+1),
oTkyna S = 6.




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

BaksrounresbHbiil dtan 2023 /24 yaebuoro roga st 10 kiacca

3amada 5
B-1 Haiiyiure MunnMaibHoe 3HaYEHUE BbIPAZKEHUS

2bc — 2a® 4+ 2a  2ca — 2> +2b  2ab — 2¢* + 2¢
+ + , a,b c>0.
2a 2b 2c

OrtBer: 3
Pentenwne. [IposeieM 1enovky yrpomamonmx mpeodpazoBaHuii:

2bc—2a2+2a+20a—2b2+2b+2ab—202+20_bc

ac ab
2 % 2 Gty e arhens
B coorBercTBUN ¢ HEPABEHCTBOM O CPEJIHEM MOKHO 3aMETUTh, YTO
@+E22C; %+a—622b; ac+a—b22a.
a b a c b c
[Ipu sTOM paBeHCTBa JOCTHraeTcs Ipu a = b = c.

Orcrona caeayer, 9T0O

bc ac ab
+

—+—=a+b+c
a b c

ShVe) 3HA4YUT, 9TO MUHHMYM BCET'O UCXOJHOT'O BbIpazK€HNA PaBEH 3u JOCTUTaCTCA 1IPpU a4 = b=c




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

BaksrounresbHbiil dtan 2023 /24 yaebuoro roga st 10 kiacca

3amaya 6
B-1

ABTOIPOM COCTOUT U3 TpPeX MOMAPHO KACAIOIMINXCs KOJBIEBBIX TPACC (CM.
PHUCYHOK ). ABTOMOGIIIB B JII060I TOUKe KaCaHUs MOYKET IPOJIOJIZKATD JIBUKEHUE
110 JII0OOI M3 JIBYX BO3MOXKHBIX TPACcC, HO HUIJE He MOXKET Pa3BOPaYMBATbCS
Ha 180°. ITo KazKk 1011 U3 Tpex Tpacc aBTOMOOUIb €JIeT CO CBOEl CKOPOCThIO, TaK
qTo 00y u3 ayr AB jgymHOR 15 KM OH mpoes:kaeT 3a 7 MHHYT, JIFOOYIO U3
ayr BC' munoit 25 kv — 3a 11 munyT, a aobyio u3 ayr AC' — 3a 17 MuHyT.
BoerexaB u3 Toukn A, aBroMobmsib Yepe3 1 gac 25 MUHYT OKa3aJics B Heil Ke.
CKOJIBKO KUJIOMETPOB IIpoexasl aBTOMOOUIIE?

OtBeT: 190

Pentenne. PaccvorpuM BapraHTBI, KOTOPBIMI HAXOIAIINNCS B TOYKe A aBTOMOOWIbL MOXKET B
CJIeJTYIONNIT Pa3 BIIEPBBIE CHOBA OKa3aThCs B ITOM TOUKE.

Bo-miepBbIix, MOXKHO cJIeaTh 3TO, He Mpoxos depe3 Touky C, T. e. myTem ABA.

Bo-Bropbix, MoxkHO oHNM U3 JABYX criocoboB (AC wim ABC') nobpatbest o Touku C, cienarh
HeCKOJIbKO KpyroB C'BC' («HECKOJIBKO» MOXKET ObITh M HYJIEM) U BEPHYTHCSI OJTHUM U3 JIBYX CIIOCOOOB
(CA wim CBA) B T0uKy A.

B mobom citydae Mbl TuO0O YETHOE YUCIO pa3 Mpoe3zKaeM IO 7-MUHYTHON JIyre, YeTHOe YUC/IO
pa3 1mo 11-MuHYTHO# U YeTHOe Yucj0 pas3 mo 17-MuHyTHOM, MO0 HA0OOPOT, HEYeTHOE YUCTIO Pa3 Io
KasKJIOMy U3 TPeX THUIIOB JIyT.

To ke caMoe MOXKHO CKa3aTh IIPO HEOJHOKPATHOE BO3BPAIIEHUE B TOUKY A.

«YeTHblit» caydail HaM He MOIXOIUT, TaK KaK I10 YCJIOBHIO Ha KaXKIYIO YTy YXOIUT IEI0€ IUCIIO
MUHYT, & 00Illee BpeMs BhIPaykaeTcss B MUHYTaX HEYETHBIM UHCJIOM.

Samernm, 9TO Jitobasi TPOWKA HEYETHBIX IMOJIOKUTETBLHBIX YNCeT MOXKET OBITh peam30BaHa B
KadecTBe 4ucjia IpoxojoB (B joboMm Hanpasienuu) ayr 1) AB, 2) BC, 3) AC. [leiicrBuresbHo,
BbIeXaB M3 TOYKH A M clejaB 3aJaHHOe HeYeTHOe YMCI0 IPoxogoB AB, Mbl OKaxKeMcs B TOYKe B,
mocjie 9ero, CIejaaB 3aJaHHOe HedeTHoe 4ncsio mpoxoaoB BC, Mbl okaxkeMcst B Touke (', a mocie
3aJaHHOI'0 HEYETHOrO |mcja mpoxoaoB AC' — cHOBa B ToOUuke A.

Nrak, monpobyeM HaliTH TPU TAKUX HEUYETHBIX IOJOXKUATEIBHBIX INCIA 1, j, k, ITO

74115 + 17k = 60 + 25 = 85.

Jlns k BO3MOXKHBI 3 BapuanTa: o, 3, 1.

[lepBorit cay4dait orOpacbiBaeM, Tak Kak i Hero noaydaeM ¢ = j = 0.

Bo BropoMm ciyuae nmeem 7i + 115 = 34. Ecom j > 3, to @ < 1. I[Ipn j = 1 yncmo 34 — 11 -1 = 23
He HeJINTCA Ha 7.

Hakomnern, mpu £k = 1 umeem 72 + 115 = 68. dna j = 5,3,1 noayuaum 7¢ = 13,35,57, oTKkyna
j =3,i=35:7=05, anpoiiennslii myrh pasen 15-5+25-3+40-1 = 190 (km). 3xecy 40=15+25 —
nymna xyru AC, koropyio naxogum reomerpudecku. (AC = 7R = w(ri+ry) = wri+nry = AB+ BC,
rjae R, 7y, ro — Pauychbl.)




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

BaksrounresbHbiil dtan 2023 /24 yaebuoro roga st 10 kiacca

Sagaga 7

B-1 Crapunsslii 11013eMHBII X0/ MMeeT ¢BOJ Hapabomdeckoil (popMbl (TO €CTh B MOHEPETHOM
CeYeHNM TYHHE/Ib OpaHUYeH 1ojoM — ocbio Ox 1 rpadbUKoM HEKOTOpoii mapabosbl y = a — bx?).
Mupuna TyHHe s (M3MepsieTcst 1Mo 1MoJLy) paBHa 24, BeIcOTa TYHHess paBHa 18. Xoj yKpemwim pac-
nmopkamu — Ha napabosie ormerwn Toukn A, B, C, D u coeiuHIIN UX MeXK Ty coboii basikamu. Bagku
AB u C'D napaJutensubl oy, AD nepecekaercs ¢ BC, u ipu stom LZACB = ZADB = 90° Haiiure
paccrosinne Mexkay oaskamu AB u C'D.

OtBer: 8

Pemtenne. [lonyctum, mupuna TOHHEs paBHa 2[, a BbicoTa paBHa h. I3 sTux mapamerpos
OJIHO3HAYHO BBIBOJISITCS TIapaMeTphl napabosibl: @ npuHajieskur orpesky [—1, 1], a y(I) = y(—1) =0,
TaK 9TO

ha?

TeHepb 3adadM KOOPpAWHATBI TOYEK TakK:

(b1 2)) 0 (n (- 3)) o (- 2)) o (0 (- 5)

Tax kak AB u C'D mnapaJ/iiesbHbl MOy, MOHATHO, UTO OpJAuHATBEI A u B OJUHAKOBBI, 3HAYNT,
a0CIMCChI OTIMYAIOTC TOABKO 3HaKoM. Anajorudno juig C' u D.

Torna nepnenaukyaspaocts AC' u CB, AD n D B M0:XHO BBIPa3uTh, HAIIPUMED, Uepe3 paBEHCTBO
HYJIIO CKaJIAPHBIX IIpou3Be/ieHnii. /JloctaTrodHo paccMOTpeTh OJIHY Iapy, Tak Kak PUCYHOK CUMMETPH-
YEH.

h h

h? h?
AC-CB = —(x9 — x1) (22 + 1) — l—4(:1:§ — a:%)Q = —(22 —2?) — l—4(x§ — 3:%)2 =0

BreinocnMm MHOXKHTEIb:

h?
2 2 2 2
— (302 — xl) <Z—4(x2 —z7)+1)=0
To ecTn OO (IE% - x%) =0 (Ho OaJIKi He COBIIAJIAIOT, II0O9TOMY TaKOI BapuaHT He HOIZ,ZLéT), 00

l4
(8 —23) = — 7.

A paccrosinne Mex Iy OajIKaMu — 3TO

WIH, TIOCJIE TI0/ICTAHOBKU,




Mocxosckuil 2ocydapcmeentnits yrusepcumem umenu M. B. Jlomonocosa
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BaksrounresbHbiil dtan 2023 /24 yaebuoro roga st 10 kiacca

3amaya 8

B-1 Ilycts S(n) osnagaer cymmy 1udp zHarypaabHoro yncia n. Haditn nanbosbiiee 100-3nauH0e
HATYpaJIbHOE UHCIIO N, YIAOBJIETBOPSIOIIEe YCJIOBUIO: JIUIs BCeX HATypasibHbIXx m (1 < m < n) cupa-
BeJUIMBBL pasencTsa S(mn) = S(n).

Orset: n = 1010 — 1,

Pemenne. Haiinem Bce HaTypasibHbIe YUCIa N ¢ TAKUM CBOHCTBOM. Cpejid OJTHO3HAYHDBIX YHUCEJT
TaKUM CBOMCTBOM, OYEBHJIHO, 0OJIaJlaeT 1 = 1, M HECJOKHO IPOBEPUTH, 9TO N = 9 Takke 00Ja/1aeT
TaKUM CBOMCTBOM.

[Iycts n — k-paspaanoe wncio (k > 2). Torma 1071 < n < 10* — 1. Ouesnzno, 9TO UHCIO BUIA
10~ me obmamaer atum csoiicrBoM. Pacemorpum n > 10571 + 1. Torma nma m = 101 +1 < n
JIOJI?KHO BBITIOJTHATHCS PABEHCTBO

S(mn) = S((10*7! + 1)n) = S(n).
[Iycts a — craprras nudpa duciaa n (a = [10'%1} ). Torma
S((10" +1)n) = S(n+a) +Sn) —a

u pasenctso S((10°71+1)n) = S(n) Bozmoxuo Tosbko eciu S(n+a) = a. Tax kak y n uudpa a yxe
CTOUT B CTapIIeM pa3psilie, 3TO BOZMOYKHO TOILKO €CJIN YUCTIO N+ ¢ MEPEXOAUT B CJIELYIONHIl pas3ps,
T.e. mmeer By 108 — b (1 < b < 9). Tak kax S(2n) = S(n), To S(2n) u S(n) umeOT OJMHAKOBLI{
OCTATOK TIpW JIeJIeHnH Ha 9, a 3HaYUT n JeJuTcsd Ha 9.

Hecsoxkno nposeputhb, uro st n = 10F — 1 gemosmeno S(mn) = S(n) = 9k.




OnuMnuana MKOJIbHUKOB «JIOMOHOCOBY», MaTeMaTHKA
3akmounTenbHblii 3Tan 2023/2024 yyedHoro roaa
baJiibl 32 BepHbIe peleHus 3a]aHui

Howmep 3ananus | 5-6 kiaaccwr™ | 7-8 kiaccnr® 9 kiaacc* 10 kiIacc** 11 kimacc**
1 18 15 15 12 12
2 18 15 15 12 12
3 18 15 15 12 12
4 18 15 15 12 12
5 18 15 15 12 12
6 18 15 15 12 12
7 — 15 15 12 12
8 — - - 12 12

*) Eciiu cymma OansioB 1o 3amauam 3a padboty npesbimaet 100, BeictaBisiercs ouenka 100.

**) Ecu cymma 6aJutoB 1o 3a1a4aM 3a paboTy paBHa 96, BeicTaBnsieTcs ouenka 100.




