KPUTEPUU U METOJUKA OLIEHUBAHUSA
BBITTOJTHEHHBIX OJIMMITUA JTHBIX 3ATAHUM
MYHUIIUITAJIBHOT'O 3TATIA BCEPOCCHUMCKON
OJIMMITUA Il IKOJBHUKOB ITO MATEMATHUKE
2023/2024 yueoHblii roj



8 KJIACC

8.1. XKurtenu nanekoil mMiaaHeTbl O00O0XAIOT PUCOBATH YETHIPEXYIOJIBHUKH. 3€JIEHBIM JKUTEINb
MOCMOTpENT Ha TPU YETHIPEXYTOJIbHUKA, KOTOPHIE MOSBWINCH Ha acanbre 3a mociennue 10 MUHYT U
cKazall: «371ech 1o KpaitHeil Mepe nBe Tpanenun». CuHuil xkutenp Bo3pasui: «Ha acdanpre HaprcoBaHbI
o KpaifHe#i Mepe 1Ba NpsMOYroibHHKay. OpaH)KeBbIH KHUTEIb MOCMOTpesl Ha achaibT, MOAyMal H
3asBui: «Ha acdanpre - mo kpaifHeil mepe naBa pombOa». [lokakuTe, 4TO Cpeau HApHCOBAaHHBIX Ha
acaspTe 3a mocieaHue 10 MHUHYT TpeX 4eTbIpEXYrOJIBHUKOB €CTh KBaJpaT MpPH YCIOBUH, YTO OJUH
JKUTEIb CKa3all HeNpaB/ly, a OCTaJbHbIE — YUCTYIO MIPaBAaY.

,ZZOKa3ame]leWl6‘0.

Tpaneuus He MoeT ObITh MapamienaorpaMmoM. [loaromy, ecinu 3eneHbli Ipas, TO Ha 10CKE HAPUCOBAHO
He Oosplie ogHOoro mapamuienorpamma, u Cuanii ¢ OpankeBbIM 00a HerpaBbl. Ho Mo ycnmoBuio HempaBay
CKa3aJl TOJIbKO OJIUH YeJIOBEK. 3HAUUT, 3TO 3eeHblil coBpai, a Cunuit u OpaHxkeBblii ckazanu npasny. Ho
9TO 3HAYMT, YTO IO KpaliHeW Mepe OIMH M3 TPEX HAPUCOBAHHBIX HA JJOCKE YETHIPEXYTOJbHUKOB

OIHOBPECMCHHO SABJIACTCA MPAMOYTOJIbHUKOM U pOM60M, TO €CTh KBaApPaTOM.

Kommenmapuu.
Kpurepun bajbl
[TomyueH npaBUIBHBI 000CHOBAHHBIN OTBET 7
CrnoBocoueraHue «1o KpailHel Mepe JBay MPOYUTAHO KaK «POBHO JIBa», U PelleHa 6
dbopManbpHO OoJee mpocTas 3a1a4a
JlokazaHO TOJBKO, YTO 3€NCHBIN JDKET 4
2

[TpoBepeHo TOJIBKO, YTO B ciiyyae «3elieHblil coiram u «KBagpar—— 31o pom0 u
IpSIMOYTOJIBHUK OJHOBPEMEHHOY» HE BO3HUKAET MPOTHBOPEUUI
CdopmymupoBaHO B SIBHOM BUJE YTBEPXKICHHE, SKBUBAIICHTHOE TAKOMY: "PacCMOTPHM 1
¢burypsl u3 AByX BepHbIX yTBepkaeHud. Torna ogna ¢urypa obmagaer obonmu
CBOMCTBaMH'", JaJbHEHILIETO COACPKATEIHBHOTO MPOIBUKEHHSI HET

Her pewenus 0

8.2. zBectHO, uTo BhInoHsieTcs paBeHcTBO: HO/I(m, n)+HOK(m, n) = mn/2, rme n u m —

HaTypaJIbHBIC YHCJIA. HaﬁHHTe BCCBO3MOJKHBIC 3HAYCHUA IIap YKUCECJI N U 1ml.

Omeem.N=M=4:n=3, Mm=6:n=6,m=3.

Pewenue. Tlepsoe pemenne. [Tycts HOJ[(n, m) = d, n = xd, m = yd. Torma HOK(n, m) = xyd u
ypaBHeHue npuHUMaeT Bu d+xyd = xyd2/2, otkyna 2xy+2 = xyd. 3HauuT, 2 1eTUTCS HA XY, TO €CTh

Xy = 1 wu xy = 2. B nepBom ciiyyae umeem x =y =1, d = 4, To ecTh n = M = 4; BO BTOPOM YHUCIA X U Yy —
910 1 1 2 (B kakoM-To mopsiake), ad = 3, oTkyman ¥ m — 310 3 U 6.

Bropoe pemenne. Tak kak yucio nm/2 — 1enoe, Cpeau yrucen n 1 m ects uétHoe. [lycTs 310 ymcio n.
Torma HOJI(n, m) = nm/2-HOK(n, m) aenutcst Ha m. IT0 BO3MOKHO TObko eciii HOJI(n, m) = m, To
ectb n aenutcst Ha m. C apyroii croponsl, nm/2 u HOK(n, m) kpatasl n/2, nosromy HOl(n, m) =m
nenutces Ha n/2. Takum o6pazom, mu6o n = m, 1160 n = 2m. B nepBom ciyyae noixyyaem 2m = m2/2, To
ecThb N = M = 4, B0 BTopoM m+2m = m2, To ecTb n = 6 u m = 3. Ciyuaii, Korja m 4eTHO, pa3Oupaercs
AQHAJIOTMUYHO M JIaeT pemieHre n = 3, m = 6.



Kommenmapuu.

Kpurepun banbl
[Toy4yen npaBrIIbHBI 0O00CHOBAHHBINH OTBET 7
[IpaBuiIbHO HANIEHO 1BA PELICHUS 5
[IpaBriIbHO HAWIEHO TOJBKO OJHO PELICHUE 3
Her pemenus 0

8.3. Ocnuk Ma-Ma mocMoTpen Ha 4achl, BUCEBIIME HA MEPHIIaX MOCTUKA, U OTMETHJ, YTO OBLI
TOJIBKO BTOpOM 4ac AHs. Jlo Bcrpeun ¢ Bunnu Ilyxom ocraBanoch €lie o4eHb MHOro BpeMeHH. Ociuk
Ha4aJl TPYCTHO CMOTPETh HAa PAa3HOLBETHBIC JHUCTbs, BBIILIBIBAIONIME M3-OJ MocTa. PoBHO 4yepes 60
MUHYT Pa3Jajcs BeCelblil ronoc MeaBe:xoHka Bunnu [lyxa. Ma-Ma MamumHanpHO B3TJISIHYJI HA Yachl U €TI0
[IOPA3UII0, YTO MEXAY MUHYTHOM M YacOBOW CTpPEIKAMM yroJl OCTABAJICS TEM K€ CaMbIM, KaK U IIpU

MEPBOM B3IIAJAC HA YaChI. Korna ociuk Ma-Ma nayan mo00BaThCs TUCThIMU?

Omeem. B 1 yac Si MUH WM B | yac 40% MUH.
Pewenue. Ilycts B MOMeHT, korga Ma-Ma nocmoTrpen Ha yackl, Obulo X MUHYT BTOoporo. Tak
KaK 3a MHHYTy MHHYTHas cTpenka rmpoxoaut 6°, a wacosas — 0,5°, To yacoBast cTpeska B 3TOT MOMEHT
00pa3oBbIBaa ¢ HanpasjieHueM Ha 12 wacos yroa B 30°+0,5x°, a munyrHas — yroa B 6x°. 3a uac
MUHYTHAsl CTpPEJIKa COBEpIIMIIA OJIHBII 000POT U OKa3anach Ha MPEKHEM MECTE, a 4acoBas MOBEPHYJIACh
Ha 30°. OueBMIHO, MUHYTHAs CTpeEJKa OyleT HalpaBieHa BIOJb IPAMOM, JAENAIIEH OMoIaM yroJd MEKILy
60 (30°+0,5x°) +(60°+0,5x°)

ABYMS  TIOJIOKCHUSAMU 4acoBOM CTPCIJIKU. 3Ha‘{I/IT, 2 , €CJIIN

MUHYTHas CTpeJika JIeKUT BHYTPU YIJa, OOpa30BaHHOTO JABYMS TIOJOXKEHUSIMU YacoBOH, JuOO

(30°+0,5x°) +(60° + 0,5x°)

6x°—-180° =
2 , ecnu Her. Pemmas 3T ABa ypaBHEHHMs, MOJIy4aeM JBa
YKa3aHHBIX BBIIIEC OTBETA.
Kommenmapuu.
Kpurepun bansl
[Tomy4yen npaBmIbHBI 000CHOBAHHBINH OTBET 7

[IpaBUIIBHO HANIEHO TOJBKO OJHO PEIICHUE

Ilony4eHo npaBUIIBHOE OJTHO ypaBHEHHE, HO PELICHUE HE HAIIEHO

[lony4yena npaBuiibHasi COBOKYIIHOCTb YPaBHEHUI, HO PELLICHUE HE HAWJIEHO 3

Her pemenns

8.4. B 8 xiacce y4arcs 42 mIKOJIbHUKA | JTIOOBIE 1BA YIeHUKA HMEIOT He MeHee 10 o0mmx npy3eit
cpelr OAHOKIACCHUKOB. KiacCHbIN pyKOBOJAUTENb MPEAINOIAraeT, YTO TOYHO MOKHO HAUTH JBYX
YYEHHKOB 3TOT0 KJacca, KOTOpble UMEIOT He MeHee BEeHaIaTh OOLINX JIpy3ei cpeiu BCeX YICHUKOB

OTOro OTpsaa. I[OKa)KI/ITC 9TO.



Hoxazamenvcmeso. TlogcuntaeM, CKOJIBKO Map OOIMIMX 3HAKOMBIX Y Ka)KIOW Mapbl MIKOJIHHUKOB,
T. €. CKOJIbKO B Tpade 3HAKOMCTB CYIIECTBYET LUKJIOB JJIMHBI 4 C 3TUMH JBYMS IMPOTHBOIOJIONKHBIMH
BepMHaMu. [1pu 3ToM KaXabplid LUK AIUHBL 4 OyIeT Yy4TEH ABaX/1bl, IOATOMY CyMMa BCEX HMOJIY4YEHHBIX
pe3ynbTaToB nojacyéra Oyner y€rtHa. JlomycTuM, yTBEp)KIEHHE 3aJaud HeBepHO. Toraa y Kakaod napel
yueHuKoB 00 10, 1160 11 o0mmx 3HakoMbIX. B mepBom citydae y nux Oymet 10-9/2 = 45, a Bo BTOpOM
— 11.10/2=55 map oOmmx 3HAaKOMBIX. [IpM B3TOM BCero map YYaCTHUKOB KpYXKKa HMEETCs
42-41/2 =21-41, n nmomydaeTcs, 4YTO CyMMa BCEX pe3y/bTaToOB MOACYETAa HEUETHA Kak cCyMMa HEYETHOTO

yucia HeYETHBIX cnaraeMbiX. [IpotuBopeune.

Kommenmapuu.
Kpurepuu bajbl
[ony4en npaBUIbHBII 0OOCHOBAHHBIN OTBET 7

Paccyxnenust BepHble, HO CTPOrOro J10Ka3aTeIbCTBA HET

Jloka3aTenbCcTBO CBEIEHO K PACCMOTPEHUIO0 KOHKPETHOTO ITpUMeEpa
Her pemenuns

Ol |Ww

8.5. lan yetbipexyronsHIK MNPQ, npuyem Beprmasl P 1 Q HaXoIATCs IO OJTHY CTOPOHY OT MPSIMOM

MN. Ha cropone MN Haxomgutcs Touka R, 06pasys paBHoOenpennblii TpeyroibHUK RNP: RP=NP. Vsl
RPN, MRQ, MPQ pasns! 80 rpagycam. Haiinure yron QMP.

— ",

- T

- . Omeem. 50°

/ N

Pewenue. Tlockomsky . MRQ = ZMPQ, 10
qyeTeIpéxyroiapHuk MRPQ — Brimcannbiii. [10cKONBKY TpEyroibHIK
RNP pasno6enpennsiii c /RPN =80°, s ném
ZNRP = ZRNP =50 . 3naunr,

ZQRP =180° — ZMRQ — ZNRP = 50°. [1ockonbKy
MRPQ Brucannsiii, LQMP = ZQRP =50°.

Kommenmapuu.
Kpurepun bamn
[IpuBeeHO TOJIHOE pelIeHHe 7
ITokasano, uto L QRP = 50°, HalineHO paBEeHCTBO YIJIOB 3
ZRMP = ZRQP .
PernieHue He COOTBETCTBYET HU OJIHOMY M3 KPUTEPHUEB, MIEPEUHUCIICHHBIX BBILIC 0




