44-n MexxgyHapoaHbIM MaTteMmaTuyeckum TypHUp roponos
MNpeaBapuTenbHble pelleHUs 3agay BeCeHHero Typa

ba3oBblii BapuaHT, 8—9 Kiaccel

1. B kabuHeTe cmasat N HepsX, Yy KaXkgoro Ha ero CTofle CKOMUITOCb HEHyneBOe KONMYecTBO
Mycopa. Hepsixu Bbixogsat obegatb No ogHomy (nocne BO3BpalleHMs npeablayliero), a B 3To
BpeMS KaXKObl M3 OCTanbHbIX MepeknagbiBaeT MOSIOBMHY MycOopa CO CBOEro CTofla Ha CTon
Bbiweawero. MoXeT nu crny4nTbCs, YTO Nocre Toro, kKak Bce noobenanu, KOnNMyectso Mycopa
Ha cTonax HU y KOro He nameHuTes, ecnm a) [1] N=2; 6) [3] N=10?

Anekcel 3acnaesckuti
OTBeT: MOXeET.
PeweHue. a) MNogxoant npumep, Korga y nepeoro yuweguwero 2 r mycopa, a 'y BToporo —4 .
6) 3aHymepyem Hepsix B nopsigke mMx yxoda Ha oben. lNMycTb Ha cTone i-TOro HepsiXv NexuT
2' r mycopa. Mocne yxoga NepBoro Ha ero cTone okaxeTcs 2 + 2+ 4 + 8+ ... +29=210¢
MycOpa, a Ha OcCTamnbHbIX CTOflax BEeC Mycopa YMEHbLUMTCA BABOE, TO €CTb NPOU3ONOET
umKnmyeckun casur. lNocne yxoga BTOPOro NpoM3orMaET aHanorMyHeli casur, a nocne 10 Takmx
COBWIOB Ha BCEX CTONIax OKaXXeTCS UCXOOHOEe KONMMYECTBO Mycopa.

2. [4] B tpeyronsHuke ABC nposenu meamansl BK n CN, nepecekatowmecs B Todke M. Kakoe
Hanbonbllee KOMMYEeCTBO CTOPOH YeTbipEXyronibHnka ANMK MoXeT MMeTb AnnHy 17

Eeop bakaes
OtBeT: 2 cTopoHbl. PeweHune. MNogxoanT, Hanpumep, ntobon TpeyronbHuk, rae AB = AC = 2.
[okaxeM, 4To TPEX paBHbIX CTOPOH ObITb HE MOXET.

Cnoco6 1. lNMpeanonoxum, 4to XoTa Obl TPU CTOPOHBLI N A
yeTblpéxyronbHuka ANMK paBHbl 1. Bo3aMOXxHbI BCero

OBa NpUHUMNNAnNbHO pasnuyHbIX criyvas. M K

1) AN=NM=MK =1. Torga NB = 1, MB = 2, 3HauuT, B

MN + NB = MB.

2) KA=AN=NM = 1. Torga AC =2, NC = 3, 3HauuT, L

NA + AC = NC. ¢

B o6ounx cnyyasax nony4yeHo npotnmBopevmne C HepaBeHCTBOM TpeyrosibHUKa.

Cnoco6 2. Ecnn 6onee aByx CTOPOH YeTbIpEXyronbHUKa pasBHbl 1, To 6o AK = NA, nubo
KM = MN. B nepsom cnydyae ABC paBHOGeapeHHbI. Bo BTopom crniydyae BK = CN = 3, Tak 4T0
n B aTom cnyyae ABC paBHobeapeHHbin. OTctoga cneayet, 4to AK = KM = MN = NA, To ecTb
AKMN — pomb. lNpoTtuBopeumne, Tak kak npsamblie AK n NM He napannenbHbl.

Cnoco6 3. lNyctb L — cepeanHa ctopoHbl BC. Ecniu NM = NA = NB, 10 TpeyronbHuk AMB
npsiMoyronbHbIA. TpeyronbHUk LMK nopobeH TpeyronbHuky AMB ¢ koadduumeHtom 0,5,
noatoMmy MK < LK = NA. flanee, AM > LM, noatomy y TpeyronsHuka AMK runoteHysa 6onbLue,



yeMm y TpeyronbHuka LMK, To ectb AK > LK = NA. Taknm obpa3om B YeTbipéxyronbHuke ANMK
HeT TPEX paBHbIX APYr ApYry CTOPOH.

Cniyyan, korga KM=KA aHanorudyeH, a ecnn KM # KA 1 NM # NA, 1o cpean otpeskoB NM, NA,
KM, KA Takxke HeT TPEX paBHbIX ApYyr Opyry.

3ameuanue. Jltobbie aBe CTOPOHbI YeTbipéxyronbHka ANMK moryT 6bITb paBHbl 1. PaBeHCTBO
NM = NA BbINOfIHEHO B TPEYrofibHMKE C MEPNeHOMKYNspHbIMU MeanaHamu (Cm. cnocob 3).
PaBeHcTBO NA = MK BbINOSHEHO B TpeyrosnbHuke, rae AB =2, BK = 3.

3. [5] Ha ctone nexat 2023 wurpanbHbix Kybuka. 3a 1 pybnb MOXHO BblbpaTb Nobon KyGuk m
nepecTaBuTb €ro Ha nobyto U3 YeTbIPEX rpaHen, KoTopble cerndac anga Hero 6okoBble. 3a Kakoe
HanMeHbLUee KonnyecTso pybnern rapaHTMpOBaHHO yaacTcs NOCTaBUTb BCe KyOUKM Tak, YTOObI
Ha BEPXHUX FpaHAX Yy HUX ObiNo NopoBHY Toudek? (KonmnuyecTBa TOYeK Ha FpaHAX KaKOoro
urpanbHoro Kybuka paBHbl uvicnam 1, 2, 3, 4, 5, 6, cymMMapHOe 4MCNO TO4yeKk Ha
NPOTMBOMOMOXHbIX FPaHsX BCerga paBHoO 7.)

Eeop bakaes
OTBeT: 3a 2022 py6ns.
PeweHue 1. lNycTb ecTb nmapa npomueoronoxXHbix KyOUKOB, TO €CTb CyMMa TOYEK Ha UX
BEPXHMX rpaHaX paBHa 7. 3aMeTumM, 4YTO Ha 3Ty napy notpedyeTcsa cymmapHo 2 pybns, K kakomy
Obl 3Ha4YeHMIO HM 3axoTenocb MX npueecTn. byaem oTknagbiBaTb Napbl NPOTMBOMOMOXHbIX,
MoKa OHW eCTb. Tak Kak MCXOAHOE KONUYEeCTBO KyOMKOB HEYETHO, TO B KOHLLE OCTAHETCHA XOTs Obl
oOuH Kybuk. Toraa ocrtanbHble HenapHble KyOuku, kaxabii He Gonee yem 3a pybnb, Moxem
NPUBECTU B COCTOSIHME 3TOro ocTaBLuerocs kybuka. 3HaunT, 2022 pybrein xBaTur.
C p[pyron CTOpPOHbI, MOr OCTaTbCsl TOMbKO OAWH KyOGuk 6e3 napbl, noatomy 2022 py6ns
HeobxoamMmo.

PeweHue 2. O603Haumnm Yepes ki obLiee KONMYecTBO KyOUKOB C | TOUKaMK Ha BEPXHEW rpaHu, a
yepes N — HaMMeHbllee KONM4ecTBO pybnen, 3a KOTOPOE MOXHO Ha BCEX BEPXHUX PaHAX
coenatb no i Toyek. Torga ki + ... + ke = 2023, a n1 = ko + ks + kg + ks + 2ks = 2023 + ks — k1, 1
aHanormyHo nz = 2023 + ks — Ky, ..., Ng = 2023 + k; — ks. Torga n; + ... + ng = 6-:2023. lNycTb
cpeam yucen ny, ..., Ng HeT yncna, meHbllero 2023. Toraa ny = ... = ng = 2023, oTkyAa K1 = Ke,
ko = ks, k3 = k4, nosTomy 2023 = ky + ko + k3 + ks + k5 + ke = 2(k1 + ko + k3) - l-IéTHOG,
npoTnBopeyme. 3Ha4mT, OAHO U3 YMCEN Ny, ..., Ng HE NpeBocxoauT 2022, To ecTb 2022 pybnen B
nobom crnyyae 4oCTaTouHO.

Mpn ki = ... = ks = 337, ks = 338 nonyuum n; = 2024, n; = ... = ns = 2023, ng = 2022, TO ecTb
2021 pybns HegocTaToO4HO.

4. [5] Ana npon3BOMbHOIo Yncna X pacCMOTPUM CyMMY

X X X X
Q@) = e+ ]+ [3] + [5]+  + l55555)
Hangute pasHocte Q(2023) — Q(2022). (3aech | x] o6o3Ha4yaeT uenyto 4Yactb YMcna x, To eCcTb
HanbonbLlee Lernoe YACrno, He NpeBocxoasiuee X.)

Anekcet Tonnbieo



-1 -1
OTBeT. 6. PeweHnne. OueBMaHO, [XTJ < lﬂ HepaBeHcTBO leJ < lﬂ= M 03HayaeT, YTo
-1

X —1<km <X, oTkyaa X = km, To ecTb X AenuTtcs Ha k, n Toraa leJ = EJ — 1. BepHo 1

ob6paTHoe: ecru X kpaTHo Kk, To [XT_IJ < EJ

Torga cpeaun uncen [2023] —12022], 120223J — [ZOZZZJ e, 11200020301 — LZOOOZOZOJ €ANHUL POBHO CTOJILKO,

CKOJIbKO Y YMCna y HaTyparbHbIX AenuTenen, He NPpeBOCXOAALMNX Y, a OCTarbHble Y1Cra paBHbl
Hymto. PasHocmpe Q(2023) — Q(2022) paBHa cymMe BbllLeyKa3aHHbIX Yncen, 1 No3ToMy paBHa
KONMYeCTBY HaTypanbHbIX genutenei yucna 2023 = 7-172, 1o ecTb 6.

5. Ha kaxxgon kneTtke AOCKU 5x5 nexuT no ogHou MOHeTe, BCE MOHETbl BHELUHe O4MHaKOBbI.
Cpean HUX pOBHO 2 MOHeTbl dhanblUMBble, OHM OLMHAKOBOrO Beca W ferye HacTOsALMX,
KOTOpble TOXE BECAT OAMHAKOBO. PanbLumBbie MOHETbI NEXaT B KNeTkax, MMEeLLMX POBHO OOHY
obwyto BepwmHy. MOXHO nNU 3a OQ4HO B3BELIMBAHME Ha YalleyHblx Becax 6e3 rupb
rapaHTMpoBaHHO Hanth a) [2] 13 HacTosawmx MoHeT; 6) [3] 15 HacTosAwmx MoHeT; B) [2] 17
HacToOALLMX MOHET?

Pycmawm >KeHodapos, AnekcaHdp pubarnko, Cepaeli Tokapes

OTBeT: a) MOXHO; 6) MOXHO; B) HENb3SI.

PeweHue. Packpacum [oOCKy M MOHETbl Ha Hel B LlaxMaTHOM nopsiake (YrnoBble KeTKu
YyépHble). OTMeTUM, 4TO 06€ dhanbLUMBLIE MOHETLI O4HOIO LBETA.

a) Cnoco6 1. MNonoxum Ha Becbl 16 MOHET, Nexawmnx Ha Kpaw OOCKM: Ha OfHYy 4alky — 8
YEpHBbIX, Ha Apyryto — 8 6enbiX. Bo3MOXHbI Tpy crnyyas.

1) Becbl B paBHOBecuUn. Tak Kak danblumBble MOHETbI MO ObiTb Ha TOMbKO HA O4HOW Yalue,
NX HET Cpeaun B3BELUMBAEMbIX MOHET, TO €CTb, BCe 16 B3BelUMBAEMbIX MOHET HaACTOSLLME.

2) lMNepeBecuna «4€pHad» 4vawka. Toraa ogHa chbanblwimBasg MOHeTa — Ha «benon» 4allke.
CnepoBatenbHo, Bce 13 YEpPHbIX MOHET HacTosILLME.

3) MNepeBecuna «benasa» 4vawka. Toraa ogHa danbliMBas MOHETa — Ha «YEPHOM» YallKe.
MoaTtomy ueHTpanbHas MoHeTa HacTtoswasd. N Bce 12 6enbix MOHET TOXe.

O6o6weHne. OTnoxum nobyto YEpHY0 MOHETY A M BCcex €€ cocefen no guaroHanu. U3
OCTaBLUMXCHA YEPHbIX MOHET MOSMOXUM Ha OAHY Yally He MeHee 7, a Ha OPYryl -- CTOSMbKO Xe
Genbix. Mpyn paBHOBecMM BCe MOHETbl Ha Becax HacTtoswme (Ux He MeHblle 14). Ecnu
nepeBecaT YEPHbIE, TO BCE YEPHbIE MOHETLI HacTosLWme, a ecnv 6enble, To Bce Genble n A.
Cnoco6 2. MNonoxmm Ha 4Yawm 4 4Y€pHble MOHETbl, COCEAHNE C LEHTparibHOW, feBble — Ha
neBylo, NpaBble — Ha NpaByto. [Mpy paBHOBECUUN BCE YEPHBIE MOHETHI HacTosWwue (Tak Kak aBe
danbnBble YEPHbIE MOHETbLI HE MOryT ObiTb HM Ha pasHbix Yawax, HM obe BHe vaw). Ecnu
Kakasi-TO Yalla nepeBecuT, TO HacTosLWKne — ABe MOHETbI Ha 3TOM Yalle u Bce Genble MOHETHI.

6) Cnoco6 1. B3BeCcMM 4YEpHble MOHETHI
npotTmB Genbix Ha pucyHke cnesa. B DS T S I B XX
cryyae paBHOBecust 15 MOHET B HIDKHMX ' ¢ C|®Ol®| (0 C/@O @
TPEX CTpokKax Hactoswme. Ecnu YépHble ©

MOHETbl TAXenee, He B3BelUMBaeMas X IX XXX
(hanbLiMBas MOHETa MOXET HaXOAMUTBbCS TONbKO B KBagpaTax, OTMEYEHHbIX KpECTMKaMMN Ha puC.

O
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B UeHTpe. CnepoBaTenbHO, Mbl HawnNn 25 — 5 — 5 = 15 HacTtosilwmnx mMoHeT. Ecnn Genble
MOHEThLI TshKernee, CUTyaums nokasaHa Ha pUCyHKe cripaBa C TEM Xe pe3ynbTaToM.

Cnocob6 2. B3Becum 4YépHble MOHETbl |[@|C| e o ®e|lOle ® e 0@ °
npotme 6Genbix Ha feBOM pucyHke. B [C|® o Cle|xX| e Ole ®
cnyyae paBHOBECUS BCE 16 |®|o|e ] elo|le|X|e® e 0|e °
B3BelUMBaeMbIX MOHeT HacTtoswme. Ecrm | © o © © o O OIX|o|X]|0o
YépHble MOHETb! TaXenee, He o] |© o] |© ol |o

B3BelUMBaeMas panbliMBag MOHeTa MOXeT HaxOAUTbCA TOMbKO B ABYX KBagpatax,
OTMEYEHHbIX KPECTUKAMN Ha LleHTpanbHOM pucyHke. Takum obpasom, HangeHbl 25 -8 — 2 = 15
HacToawmx MoHeT. Ecnn Genble MOHETbI Tspkenee, NOAyvYMM TOT Xe pes3ynbTaTr (MpaBbin
PUCYHOK.

Cnoco6 3. M3 naton cTpoku aBe 6enble MOHETbI NOMNOXUM Ha NEBYHO YaLUKy, ABE YEPHblEe — Ha
npasylo, a ogHy MoOHeTy oTnoxuMm. OcTanbHble 6enble — Ha NpaBylo, YEPHbIE — Ha NEBYHO
YaLlKy.
Mpn paBHOBECUM BCe MOHETbl U3 MEpPBbIX TPEX CTPOK HacToswme. Ecnu kakas-To vawka
nepeBecuT, TO HacTosiwue — BCe 12 MOHET Ha HEW N BCE MOHETLI U3 NATOW CTpoku (utoro 15
MOHeT).

B) Anpuopu nobas n3 25 moHeT nodospumernbHa (MOXeT ObiTb dhanblumson). BasewwmBaHme
MOXET MMeTb 3 ncxoaa, NO3ITOMY XOTSA Obl NPY OQHOM U3 HUX NOAO3PUTENbHBIMU OCTaAHYTCH He
MeHbLIe 9 MOHET, TO ecTb OyaeT HangeHo He 6ornee 25— 9 = 16 HACTOSALLMX MOHET.

3ameuaHue. [lokaxeM, 4TO gaxe 16 HaCTOSLWMX MOHET rapaHTUPOBAHHO HAaWTU HEMb3S.
PaccmoTtpum rpady: BepliMHbl — KMEeTKM, pébpa CcoeamHAT napbl KNEeTOK, WUMEHOLLMX
€OMHCTBEHHYIO 0bulyto BeplwmHy. OH pacnagaeTcsa Ha OBE KOMMOHEHTbl — YEPHY 1 Benyo.
BsBelunBaHne — pa3bueHne BepwnH Ha Tpu 4Yactu: 1 — MOHeTbl Ha npaBow vawke, J1 — Ha
neson, C — MOHeThLI Ha cTone. B cnyyae paBHoBecusa Nogo3puTesibHbIMK ocTatoTca pébpa Buaa
JINM n CC, nokpacmm mx B KpacHbl uBeT. Ecnn nepeBecuT npaBasd 4vallka, Nogo3puUTESbHbI
pebpa JIJT n JIC (nokpacum mx B cnHumn), ecnu nesas — NN n IMNC (B 3enéHbin).

Mycte npyn nobom ucxope ypaértcsa onpegnenutb 16 Hactoswmx MoHeT. Torga noarpad,
NopOoXOEHHLIN pEOpaMm KaXkgoro useTa, OOIDKEH coaepXaTtb He Gornee 9 BepLlInH. 3HA4UT, eCcTb
BEPLUMHBI, B KOTOPbIX CXOOATCS pasHble uBeTa. [lycTb B 6enon KOMMNOHeHTe Takas BepLlunHa
e0VHCTBEHHA. YaanuB eé cO BCeMMu BXoasawmumu pébpammu, nonyynmm cBs3HbI rpad Ha 11
BEpLUMHAX, KOTOPbIA HE MOXeT UMETb Bce pébpa ogHoro useTa. [poTtnBopeune.
CnepoBatenbHo, B 6enoi KOMMOHEHTE XOTHA Obl ABE «HEXOPOLUMX» BEPLUMHbI. AHANOrMyHoe
BEPHO M A115 YEPHON KOMMOHEHTbI.

OueHum aByms cnocobamn CyMMapHOe YUCIo BEPLUUH BO BCEX TPEX yKasaHHbIX noarpadax. C
OOHOWN CTOPOHBbI, UX He Bonblle 39 = 27, ¢ 4pyron — He MeHbLUe, Yem 25 + 2 + 2 («Hexopoluve
BEPLUNHbI» NOACYUTaHbI Kak MUHUMYM ABaxAbl). [IpoTuBopeume.



basosblii BapuanT, 10—11 kiaaccsl
1. [4] Cm. 3agavy 3 Mmnagumnx Kraccos.

2. [4] OaHo HaTypanbHoe YMcno n. [ns npoM3BOSIbHOMO YMcria X pacCMOTPUM CyMMY
Q(x) = li + lfJ + lfJ + li] + et li .
2 3 4 10"
Hangute pasHoctb Q(10") — Q(10" — 1). (3aech | x| o6o3Ha4aeT Lenyo YacTb Yncna X, To ectb
HanbonbLUee Lernoe YACo, He NpeBocxosiiuee X.)

Anekcel Tonnbieo

OtBeT: (n + 1)2. PeweHnne. OyeBUOHO, [xk;lj < l%J HepaBeHCTBO lx—;ll < [%J= m o3Hayaer,

yto X — 1 <km <X, oTKyga X = km, TO ecTb X genutca Ha k, n Torga le_lJ = [%J — 1. BepHo u

obpaTtHoe: ecnu X KpaTHo K, To [xk;lJ < EJ Myctby = 10"
Torpa cpean uncen |y| — |y — 1], EJ - lyT_l [%J - lyT_lJ €0VHWL, POBHO CTOMbKO, CKOMNbKO Y

yucna y HatyparnbHbIX Aenuternen, He MPeBOCXOOSAWNX Y, @ OCTarnbHble YMcna paBHbl HYIIHO.
Pasnocmb Q(y) — Q(y — 1) paBHa CyMme BhblleyKas3aHHbIX YMCES, U 3HAYUT paBHa KONMYECTBY
HaTypanbHbIX genutenei yncna y= 2"5" , 1o ectb (n + 1)2.

3. [5] MNycTb | — uUeHTp BNMCAHHOM OKPY>XHOCTU TpeyronbHuka ABC, N — ocHoBaHuve
OuccekTpuckl yrna B. KacatenbHasi K onMcaHHOWM OKpYXHOCTK TpeyrornbHuka AIN B BeplumHe A
N KacaTernibHasi K ONMCaHHOM OKpYXXHOCTM TpeyronbHuka CIN B BepwunHe C nepecekarTcs B
Touke D. Jokaxute, yto npsmble AC n DI nepneHankynspHbl.

Muxaun Eedokumos

PeweHue 1. PaccmoTpum UeHTp J BHEBMWCAHHOW OKPYXHOCTU TpeyronbHuka ABC,
Kacatowencs ctopoHbl AC. lMockonbky ZIAJ = ZICJ = 90° (BMCCEKTPUCHI CMEXHbIX YrioB
nepneHaukynspHbl), To4kM A 1 C nexaT Ha OKPYXHOCTM ® C gumameTtpom 1J. o ycnosuio
ZACD = ZNCD = ZCIN = £CIlJ = ZCAJ, aHanorn4yHo ZCAD = ZACJ. 3HauuT, TpeyronbHUKM
ACD n CAJ cMMMETpPUYHbBI OTHOCUTENBHO CepeauHHOro neprneHaunkynspa kK obwen ctopoHe AC.
Ecnn toukn D n J coBnagatoTt, TO TpeyronbHukn I1AJ n ICJ paBHbl MO KaTeTy U rUNoTeHys3e.
3HauuT, npsamas ID = |J coBnagaeT ¢ ykasaHHbIM cepeanHHbLIM NeprneHanKynsapom. Ecnv oHm He
coBnagatot, Todka D Takke nexut Ha o 1 DI 1L DJ || AC.

PeweHue 2. [NycTb nepneHanKynap, onyLweHHbIn n3 | Ha AC BTOPUYHO NepecekaeT OnUcaHHyto
OKPY>XHOCTb TpeyronbHuka AIC B Touke D'. Torga
1 1
/D'AC = ZD'IC = 90° — 2 ZC = 2 (£A + £B) = ZAIN.
3Haunt, D'A — kacaTenbHasa K ONUCaHHOW OKPYXXHOCTU TpeyronbHuka AIN. AHanoruyHo D'C —
KacaTenbHas K OMMCaHHYK OKpYyXHOCTM TpeyronbHuka CIN. CnepgosatenbHo, D wn D
coBragator.



PeweHue 3. HeTpyaHO MOHATL, 4TO ToukM | 1 D nexart no pasHble CTOPOHbI OT npsimon AC.
Mockonbky ZACD = ZNCD = ZCIN, ZCAD = ZAIN, 10

/ADC =180° — Z/ACD — #CAD = 180° — ZAIC.
3HauuT, YyeTblpéxyronbHuk AICD BnvcaH. OguH 13 yrnos mexay xopaamu AC u DI paBeH

/DAC + ZADI = ZAIN + ZACI = ZIAB + ZABI + ZACI = %(ZA + /B + ZC)=90°.

4. [5] beckoHe4Hble BO3pacTarome apudmMeTUIeckme NPorpeccun as, az, as, ... U bi, ba, bs, ...

a
COCTOSAIT U3 NONOXUTENBHbIX Yncen. N3BecTHO, YTO OTHOLWEHME b_k Lenoe npu no6om k. BepHo
k

NN, YTO 3TO OTHOLLEHME He 3aBUCUT OT K?
Eopuc ®peHKkuH

OTBeT: BEpHO.

PeweHue 1. Nyctb ax = a + ck, by = b + dk. Torga Iimﬂ:E. Ho uenouuncneHHas

k—o0

nocnegoBaTesyibHOCTb MOXEeT MMEeTb npenesioM TOoJ1bKOo Lenoe 4ncno, I'IpVI‘-IéM BCE €€ 4neHbl C

C
KaKoro-to MOMeHTa AOJPKHbl coBNMaaaTtb C 3TUM npeaernom. 3HaunT, m = E — uenioe 4ncrio 1

a+ck

_c
b+dk d

npu Bcex gocratovHo 6onblmx k. Ho Torga ad = be, 1o ectb a = bm, 1 nockonbky

a'k
c=dm, nony4yaem, 4To b_ =m npu Bcex k.
k

PeweHune 2. ,D,J'IFI NoNoOXuTterbHbIX YKucen p, g, r, S BOCNosfib3yemcsa crneayrimm CbaKTOMZ ecnun

r +r r
£<—, TO £<p_<_ (nerko npoBepuTb). Wcnonblyem o0603HavYeHMst peweHus 1.

q S g qgq+S S

a C .
Hoonpenenum ap = a, bo = b. MNpeanonoxunm, 4To E < H Hokaxem uHgykumen no k > 0, yTo

a ¢C
% < % < 2. Ba3sa k=0 nony4yaeTca NpUMEHEHNEM YKa3aHHOTO hakTa K HEpaBEHCTBY b < 4 a
k k+1

Ag+1 < <

nepexogq oT k k k+l — npumeHeHnem akta K HepaBEHCTBY Torga

k+1
a, 3
nocnenoBaTesibHOCTb b_ UenbiX 4ucen BoO3pacTtaeT, OCTaBadACb OrpaHM4eHHOU CBepXy.
k

.. a_ ¢C a
MpoTuBopeyme. AHaNorM4YHo K NPOTMBOPEUNIO BEAET NpearonoxeHne o > i 3HauurT, b =

oo

a, ¢
aTorjpamn —&=—.
k



5. [laHbl NATb TOYEK, paccTosHue mexay nobbiMn ABYyMSA M3 HUX Gonblwe 2. BepHo nu, yto
paccTosiHNe MeXay KakMMU-TO ABYMS U3 HUX Gonblue 3, ecnun 3Tn 5 ToYek pacnonoXeHbl
a) [3] Ha nnockocTu;
6) [3] B npocTpaHcTBE?
Anekcel Tonnbi2o

a) OTBeT: BEpHO.

PeweHue 1. Jlemma. Ecnn B TpeyronbHuke gBe CTOPOHbI Gonblue 2, a yron mexagy HUMM

oonbwe 105°, To ANuHa TpeTbeln CTOPOHbLI Bonblue 3.

sin30° _ sin30° 1
> =—. [lo Teopeme KOCMHYCOB

2c0s15° 2 4

KBagpaT TpeTbei CTOPOHbI Bonbliue 22 + 22 — 8 cos 105° = 8 + 8 sin 15° > 10 > 32. [

PaccmoTpum gBa cnydasi.

1) Beinyknasa obonoyka AaHHbIX NATU Tovek — nsaTuyronbHk ABCDE. Toraa oavH U3 ero yrnos

(nycTb B) He meHbLue 3-180°:5 = 108°. Mo nemme AC > 3.

2) Bbinyknasa o6onoyka — 4eTbIpEXYrofnibHUK UK TpeyronbHuK. Toraa ogHa us Todek (nyctb D)

nNpuHagnexuT ogHomy u3 TpeyronbHukoB (nyctb ABC), obpasoBaHHOMY Tpems Apyrumu

Toykamu. B atom cnyyae oguH mns yrnos ADB, ADC, BDC He MeHbLue 120°. [lo nemme CcTopoHa

TpeyronbHMKa, Ha KOTOPYIO OH onupaeTcs, 6onbLue 3.

3ameuanua. 1. Cnyyan, korga Bbinyknas 06ono4vka — oTpe3ok, OYeBUAEH.

2. AHanorudHble paccy>KgeHust OoKasbiBalOT, YTO HaWAyTCs Aae TOYKM Ha pacCTOsIHUW,

JokasaTtenbcTBO. 3ameTumM, 4To Sinl5° =

Gonbwem 1 + /5. YRnyywmnTb 3TOT pe3ynbTaT Henb3s, YTO AoKa3biBaeT NpyMMep NpaBUbHOIO
NATUYroNbHMKA.

6) OTBeT. HeBepHo. llpumep. PaccmoTpym nATb BEPLUMH MPaBUIbHON
YeTbIPEXYTrONbHOM NMpamMuabl C paBHbIMK pE€BGpamu 1 gnaroHanbi OCHoOBaHWUA AnuHbl 3. Toraa

. 3
ONHbI BCEX peGep paBHbI ﬁ > 2. MoxHo haxe B3ATb 6 TOYeK — B BepLinHax npaBurbHOro

oKTasapa, unu B BepLunHax NpaBUIibHOW TPEYronbHOW NPU3Mbl C paBHbIMU PEBpPamMmn, y KOTOPON
awnaroHarnb 60KOBOW rpaHu paBHa 3.

3ameuaHue 1. B ycnoBusax 3agadv B NpOCTPaHCTBE MOXHO NoOKasaTb, YTO PacCTOSHUE Mexay
3
KakMMu-To ABYyMSl Toudkamu Gonblie 4 7 ~ 2,6186. OTOT pe3ynbTar HeNb3a ynyywnTb, YTO

nokasblBaeT creyoLwmin npumMep.
PaccmoTpuM npaBumbHYO TPEYrofbHYH NupaMmay CO CTOPOHOW OCHOBaHus 3 1 BbicoTon 1,5.

3 V21

2
Eé 6okoBoe pebpo paBHO 3+(E) :T > 2. CkneuB gBe Takne nupamunabl OCHOBaHUSMMU,

nonyuum Gunupamuay (5 BepLUMH), Y KOTOPOW OTHOLLEHWE HanbomnblUero pacCToOSAHUA Mexay

13
BepLUMHAMWN K HAaUMEHbLLEeMY Kak pa3 paBHO 2 7



