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OO6111e 10JI0>KeHn s

1) MakcnmasibHasT OIEHKA 38 KayKIyto 3ajadqy — 7 0aJlIoB.

2) 7 6aJlIoB cTAaBUTCS 3a OE3yKOPU3HEHHOE pelierne 3aj1ad; 6 6a/lJIoB 03HAYAeT, ITO
B peIleHnn JOIYIIeHa MeJjIKasl IIOrPENIHOCTb, HallpUMep, He pa300paH JacTHBIN CJIydaii,
He BJIMSIONINIT Ha pereHne. 4 wian 5 0aJJIOB 03HAYAIOT, UTO BCE HJICH, HEOOXOMMbIE
JUTSl pelieHnst HaileHbl, 3a/1ady B 11€JIOM HaJI0 CUYNTATh PENIEHHON, 0JIHAKO MPUBE/IEH-
HOe pelenre NMeeT CyIeCTBeHHbIe HeJOCTATKI, HAITPUMep, B JOKA3aTETHLCTBE KJITOUe-
BOro (pakTa MMEIOTCsI IpobeJibl, YCTPaHUMbIE HEe COBCEM OYEeBUIHBIM O0pas3oM. 2 — 3
OaJi1a CTaBUTCs, €CJIUM B PEIIeHUN 3aJladil UMEETCsI CepbE3HOoe ITPOJIBUKEHIE, OJTHAKO
JUUTsl pereHnst HeoOXOIMMBI JIONOJTHUTE/ILHbIE JIen, He YKa3aHHuble B perieHun. 1 6aJur
O3HaYaeT, YTO B PEIIeHNN MNMEeeTCsI TOJIbKO OYeHb MeJIKOe INPOJBUXKEHNe, KaK TO: 3a-
MeUeH, HO He JIOKa3aH KJI04eBoil (pakT, pa3odpaH HETPUBUAJbHBIN YaCTHBINA CJIydaii
WM IPUBEJICH (HO He 060CHOBAH) BEPHBIN OTBET, KOTOPBIN HE BIIOJIHE TpuBHaJjeH. Fe-
JII TIPUBEJIEHHBIE B PelieHnn (DAKThI, WIeH, BHIKJIAJIKI K PEIIEHUIO ABHBIM 00pa3oM He
BEJIyT, TO 3ajiada oleHnBaercsd B 0 6ajlioB, Tak»Ke KakK U B Cjaydae, KOrja pelleHue
331891 OTCYTCTBYET.

3) B ciayuae masmamsi B ofHO paboTe HECKOJIBKUX PEIICHUN OINEHUBACTCS POBHO
OJIHO peIlleHre, TO, KOTOPOe MPUHOCUT OOoJIbIe Da/IJIOB. 3a JIpyrue pelieHns O6asbl He
CHUMAIOTCsl U HE HAYUCJISTIOTCS.

4) Orenka 3a 3a/a9y He MOXKET ObITh CHIZKEHA 38 HEaKKYpPaTHBII MTOUepK, OMMOKHT
B PYCCKOM $3bIKe, UJIN sBHbIE OMUCKHU B BBIK/IaJIKAaX. TaKyKe HEJIOMyCTUMO CHUXKEHUe
0aJI/I0B 3a He YETKUIT 4epTEXK B reOMeTPUUecKoil 3aja4ue Uin Jarke 3a OTCYTCTBUE Ta-
kKoBoro. HeJyib3st TpeboBaTh ¢ y4acTHUKA OJIMMIINAJIbI, YTOOBI OH ITePEIIChIBAJ YC/IOBUE
3aJ1a4M, B TOM 4HCJIe He 00sg3aTe/IbHa KpaTKas 3alliCh YCJI0BUs T€OMETPUUIECKNX 3a,/1a4.

5) IlIkoIbHUK MMeeT MpaBo caM BIOPATH CIIOCOO PEIIeHNs TOfi WK HHOM 3a/1a4K; He
JIOIIYCKAETCS CHUKATH OIEHKY 3a TO, YTO BBIOPAHHBIN IKOJHHUKOM CIIOCOO PellleHMs
HEe caMblil JIYUIINi WK OTJIMYIAETCA OT IPEJIJIOZKEHHBIX HAMU CIIOCODOB.

6) @axkThl ¥ TEOPEMBbI MIKOJLHON TPOrpaMMbl (B TOM 4HCJIE U Te, KOTOPble MpH-
BeJIeHbl TOJIbKO B 3aJladax IIKOJbHBIX YIeOHUKOB) CJIeyeT MpPUHUMATh 0e3 JJoKas3a-
TesibeTB. [IIKOIBHUK mMeeT IpaBo 0e3 JloKa3aTe/lbCTBa HCIOJIb30BaATH JIHOObIE TaKue
hbakThI, 1ayKe ecim OHI MPOXOJSITCsT B Oostee cTapimx Kiaccax. Jlomyckaerest (Takxke
0e3 JI0Ka3aTe/IbCTB) MCIOIb30BAHIE MATEMATUICCKUX (hAKTOB, M3ydalOMuXcs Ha (a-
KyJibTaTuBax. B dacTHOCTH, O€3 OrpaHrYeHusI MOYKHO IPUMEHSITH (DOPMYJIbl aHAJINTH-
YecKO TeOMeTPHUH, MaTeMaTHIeCKOro aHa/ln3a, MPUHIUIT MaTeMaTHIeCKOi WHLYKIIIHT,
TeopeMbl Teopuu rpadoB 1 T.11.

7) Kpurepuu oreHku, npuBeiéHHbIe B IPUIAraeMbIX pelleHnsax (rab/mia B KOHIe
peIeHnsT KazK/I0il 3a/1a9n) sABIAITCS 00sA3aTeIbHBIMU U HE MOTYT ObITh H3MEHEHBI.
Oj1HaKO 9TO HE O3HAYAET, UTO BBICTABJISIEMbIE 38 3a/a9y OasIIbl 00s13aTe/IbHO JIOIZKHBI
COBHIACTD C MPUBEJAEHHLIMU B TaOJIUIE: B C/Iydae, KOIJla YKIOPU BbIpAOATHIBAET JIOMOJI-
HUTEJIbHBIE KPUTEPUN (CM. CJEYIONH MYHKT) YKIOPU MOYKET BBICTABUTDH OaJL1, KOTO-
poro B TabJuie HeT (Hampumep, B TabJmIe MpeycMOTpeHbl TobKo 0 n 7 6a/LioB, a



JKIOpH BhICTaB/IAeT b 6a1I0B). TabuIsl KpuTepreB cocTaBIeHbl TaKIM 00Pa30M, ITO
MePednc/IAI0T OT/Ie/IbHbBIE CTydan; HaKoIIenne 0aJIJIOB 3a pa3Hble IMYHKTHI He TpeTy-
CMOTPEHO.

8) B ciydae, ec/iu periieHre MKOJbHIKA TPUHIIUIHATBHO OTJIMIAETCsT OT PEIeHHi,
PEJIOYKEHHBIX MPOIPAMMHBIM KOMUTETOM, U He MOYKET OBITH TOABEICHO TIO MTpeIia-
raeMble KpUTEPHUH, ITPOBEPSIONTIE BLIPAOATHIBAIOT KPUTEPUU CAMOCTOSITE/ILHO B COOT-
BETCTBUU C ITYHKTOM 2.

9) B ciiyuae BOBHHKHOBEHUsI CIIOPHBIX CUTYAIUil [IpU TIPOBEpKe paboT OJIMMITHA-
JIbI YKIOPU BIIpaBe 00PATUTLCA 3a Pa3bICHEHUSIMUA U COBETOM K COCTaBUTE/ISAM TTaKeTa
zastanuit: ja.¢g-Mm.H. Basepuio Tpudonosuay lepananny n k.p-m.H. Hayk Cepreio Ip-
necropuay Hoxpuny (ajpec si.moursl varyag2@mail.ru, tesr. +79220350324).



MynununaJjbHbIll 3Tan Becepoccuiickoii oJimMITaIbI
NIKOJIbHUKOB II0 MaT€MaTHUKe
B 2019 — 2020 yuyebHOM romy
11 kuacc
Bpemas svinoanenus sadanuti — 4 waca

11.1. B xaotcdyro kaemxy xeadpama 2 X 2 6cmasaeno no wucay. Bee wucaa nonapro
DASAUYHDL, CYMMO YUCEA 8 NEPBOTL CMPOKeE PABHA CYMME YUCEA 60 6MOPOT cmpoke,
a MPou3BedeHue “UCEA 8 NEPEOM CMOADUE PABHO NPOUIBEICHUIO YUCEA 60 GMOPOM
cmoabue. /lokasicume, 4mo cymma 8CET YEMBPET YUCEA PABHA HYAIO.

Permmenne:

Crocob 1. ITycth B BepxHeil ¢cTpoke TabJIMIbl CTOST Yucjia a u b, Bo BTopoit — ¢ u d;
qUcsIa a U ¢ CTOAT B ofHOM cToJibne. Torma ycaoBue 3a/1a4n paBHOCHILHO CHCTEME

a+b = c+d,
ac = bd.

BreipazuMm u3 mepBoro ypaBHEHUsI OJIHY U3 IEePEMEHHDBIX, HAIIPUMED, ¢ 1 IIOACTABUM BO
gropoe: a(a+b— d) = bd. Orciona a® + ab = bd + ad, a(a +b) = d(a +b). Tak Kak a
u d pa3jinaHbl, oTcojia ciaeayer, 9to a +b = 0. Torna c+d = a + b = 0 u cymma Bcex
qnces Tabaunbl papHa (. YTBep:KjieHue 3a/ia4n JOKa3aHo.

Crioco6 2. Ilyersb cymma dncest B Kazkj10it 13 ¢Tpok pasaa S. Torjia B 1epBoil cTpoke
zaImmcanbl uncia S —t u S+t, Bo BTopoit — unciaa S —p u S+p. Hucaa t u p pa3indHb
u, 6e3 orpaHudeHus: OOIIHOCTH, 00a IOJIOYKUTENbHBI. UTOOBLI IIPOU3BEIEHUS] ULUCE] B
cToJIONAX OBLIN paBHBI, HEOOXOIUMO, YTOOBI BBIIOJIHAJIOCH OJIHO U3 JIBYX PaBEHCTB:
(S—=t)(S+p = (S+t)(S—p) wm (S+t)(S+p) = (S—1)(S— p). [yrém

PACKPBITUSI CKOOOK U IIPUBEJICHUS 110/JI00HBIX 11€PBOE PABEHCTBO IPUBOJNUTCS K BUJLY

S(p—1t) = S(t —p), orkyna S = 0, HOCKOJIBLKY ¢ U P PasIUIHbL. AHAJIOIUIHbIE
JEfiCTBHSI CO BTOPBIM PABEHCTBOM NPHUBOJAT K ypashenuio S(p +t) = —S(p + t),
OTKyjla onsTh-Takun S = 0, Tak Kak 4uciao p + t — nojoxkuresnsHoe. Cymma Beex

JeThIpéx unces pasha 25, aro Toxke (. YTBepKIeHIE 3a/1a91 J0KA3aHO.

IIpumeuyanue: B kadecTBe nmpumepa Takoil TaOJUIBI MOAOWIET Jit00asd, B KOTOPOI
YUCIa B KayKJI0i 13 CTPOK MPOTUBOIIOIOXKHBI.
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Pexomendauyuu no nposepke:

ecTh B pabote 0aJLIIBI
Bepnoe poxkazaTeibcTBO 7 6as10B
He npuBeién npumep TadJIUIbI U3 YCIOBUS OaJLJIOB He
CHUKATD
YejioBre 3aj1a9n BEPHO 3allicaHbl B ajredpandeckoii popme 2 GaJsuia

(depes ypaBHEHWE UM CHCTEMY ypaBHEHMI )

YTBep:K/ienne MPOUJIITIOCTPUPOBAHO KOHKPETHBIMI 0 6astoB

npumepamu Tabsmiy (B J1I060M KOJMIeCTBe)

11.2. B 2opode llepnendukysapurcke pewuit nocmpoums Ho8ve JoMa U3 HECKOAb-
KUz amastceti (HEKOMopvle U3 HUT Mo2Yym 6vimv U 00HOIMAHCHBLMU), HO MAK, 4MOOb
cymmaproe wucao amaostcets ovao pasno 30. Aprumexmop eopoda I[laparresvruros
NPEAONHCUA NPOEKM, COZAACHO KOMOPOMY, ECAU NOCAE NOCMPOTKU 3AAE3Mb HA KPVI-
wy Kascdozo H068020 doma, COCHUMAMD YUCAO DOAEE HUSKUT HOBVIT JOMOS U CAONHCUMD
6CE MAKUE YUCAA, MO NOAYUEHHAA CYMMA Oydem makcumarvho borvwoti. demy pasra
yrazannas cymma? CKoavKo npu 2mom domos, U Kakot IMadtcrocmu npeodiaz2aemcs
nocmpoums ?

Pemtenue: 1) ITokazkeM, 9T0 IPOEKT HE MPEIOIATAET MOCTPOIKY JTOMOB, B KOTOPBIX
OostbIie IBYX dTazkeil. IIpeamosokuM npoTuBHOE, 9TO TaKHe J0Ma 3allIaHIPOBAaHbI.
Bo3bMéM caMblil HU3KNIT U3 HUX U YMEHBIIINM €ro Ha OJUH 9TaxK, IMOCTPOUB 38 CUET
9TOI'0 JIONOJHUTE/ILHBIN OHOdTaxKHBII oM. CyMMa 4uces, o KOTOpoil HJAET pedb B
VCJIOBUM, TIPU 9TOM YMEHBIIHUTCS Ha KOJMIECTBO HOBBIX JBYXITAXKHBIX TOMOB (U TO,
TOJIBKO B CJIyUae, eCJIM Mbl YMEHBIIIIN TPEXITAYKHDI JIOM) U YBEJTUIUTCS HA KOJIH-
94eCTBO HOBBIX JIOMOB, Y KOTOPbIX 2 9Tayka Wi 0O0JIbIe (3a CU4€T MOCTPOEHHOTO OJIHO-
sraxknoro). CJesoBaTesbHO, CyMMa HOBOTO mpoekTa Gosbie. I[IporuBopeune. Mraxk,
[TapasiieIbHUKOB IIpeiaraeT CTPOUTh TOJIBKO JABYX- U OJHOITa’KHBIE JOMA.

2) IlycTh mpoOEKT mpejycMarpuBaeT MOCTPOHKY X OJHOITAXKHBIX JIOMOB U Y JIBYX-
TaKHbIX. Torma x+2y = 30, a cyMMa IOy InTCcd paBHOIT TponsBeiennio xy. HaMm, ciie-
JOBaTEIHHO, TpeOyeTest MaKCUMI3HpoBaTh Bbipazkerue y(30 — 2y) na orpeske [0; 15].
Makcumym jlocTuraeTcs B BepIINHE MapadoJibl, B TOUKe ¢y = 7,5. YunuThiBas, 4TO Yy —
1eJ10e, MoJIydaeM, 9To HauboJIbIee 3HAUYeHNe JOCTUTAeTCs Ipu y = 7 Win 1npu y = 8
u pasuo 112. CoorBercTBeHHO o paBen b0 16, ubo 14.

OtBet: Cymma pasaa 112. IIpoekT npejronaraer mocTpoitky Jimdo 14 ogHOITayKHbBIX
1 8 JBYXOTaKHBIX JIOMOB, JITOO 16 OJHOITAKHBIX U 7 JIBYXITarKHbIX.
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Pexomendauyuu no nposepke:

ecTh B pabote 0aJLIIBI
Bepubrit 060CHOBAHHBIT OTBET 7 6as10B
[Tpu BepHOM XOJI€ peIIeHNs «IOTEPAJICT» OJIMH U3 JIBYX 6 6aJsIoB

HaOOPOB JIOMOB, COCTAB/ISIONINX OTBET U /W CYyMMa,
orpejiesieHa HEBEPHO M3-3a OMMMOOK B apuMeTuKe

Jlokazano, 4To MPOeKT He TpelycMaTPUBaeT JJOMOB, BbIIIIE 4 daJLia
TPEX dTazKeil, a JaIbHeIne paccy»KJAeHnusl HeBEPHbI

Bepno npoana m3npoBaH cIydaii, KOrja Bce JIoMa OJIHO- W | 3 Oasia
JIByXdTarKHble, HO He JIOKa3aHO, YTO MAKCUMYM JIOCTUTAETCS
NMEHHO Ha TaKuX Habopax JIOMOB

JlokazaHbl HEKOTOPBIE YTBEPXKIeHNA O CBOMCTBAX He OoJiee 2
ONTUMAJILHOTO Habopa JIOMOB, He TTPUBEJIIINE K PEITEHUIO 6aJs1I0B
(HATIpUMED, YTO JIOJZKHBI OBITH OJIHOITAYKHBIE JOMA, UM 9TO
BBICOTBI JIOMOB HJIyT 6€3 MPOITYCKOB )

Beso Besakoro obocHoBaHms MpUBEIEHBI 008 BO3MOYKHBIX 2 basa
Habopa JOMOB 1 BEPHO IOJICUNTaHa TpedyeMasi CyMMa

Bepno ykazana TpebyeMas cymma 6e3 000CHOBaHUA, NN 1 ban
IPUBEIEH OJIMH U3 JIBYX IPUMEPOB, HA KOTOPBIX 9Ta CyMMa

JTIOCTUTACTCS

Hesepunrit oTBeT 0 6asmoB

11.3. B smom pa3 nuuyy ucnexiu novemy-mo 6 (hopme HENPasusbH020 MPeEy20ab-
HUKG U Padpe3ant, Ha 7 wacmeti mpema NPAMOAUHETHBMY PA3PE3AMU, KAK YKA3GAHO
na pucywke (Kaxrcvill pazped nposodUACH U3 BEPULUHDL 6 TOYKY, JCAAULYIO CTNOPOHY
6 ommuowenuy 1:2).

Buasu, Buaiu u Juanu 63a4u cebe no mpeyzosohomy KYcouky ¢ yaao6 (omu om-
meverv, bosee mémmvm yeemom), a dadwwra Ckpydarc — mpeyzosvnvil KYcowexr u3
cepédru (ceemao-cepuiti yeem). okaoscume, wmo dadwwra Crpyddrc coes cmosvko
oce NUUUDL, CKOADKO 6CE MPU €20 NACMAHHUKA BMECTNE B3AMDBLE.

Pertenne: IIpex e Bcero ycraHoBIM, B KAKOM OTHOIIEHIH JEJIAT IPYT JPYra OTPE3KIH,
COEIMHSIONIIE BEPIIMHBI TPEYTOJbHUKA C TOUKAMHE, JEJIAIIMI CTOPOHY HA TPU YACTH
(Takme OTpe3KHN HAa3bIBAIOTCA MPUIUGHAMAU).

Ilycts tpuaunanst AM u CN tpeyronbuuka ABC' nepecekaiorcs B Touke K —
cM. pucyHok. 2BM = MC', 2AN = N B. YTo0bI 1IOHATH, B KAKOM OTHOIIIEHUN TOYKA
K nemur tpupmany AM , nposeném mpsimyto M D || CN (touka D JjeXuT Ha CTOPOHE
AB — pucynok ciesa). [lycte BM = y, Torna MC = 2y. Ilo teopeme ®ajeca us
tpeyronbanka BNC nony4anm, uro BD = x, DN = 2x jjsa nekoroporo x. Torma
BN = 3z, a AN = 1,5x. CroBa no teopeme Dajeca, HO mist Tpeyroiabunka AM D
nosyanm AK = 1,5z, KM = 2z, orkyna AK : KM = 3 : 4.
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K pemrenuro 3amaum 11.3

AHAJIOrTIHO HAXOAUTCS B KAKOM OTHOIIEHUHN TOUYKa K e INT BTOPYIO TPUIHAHY —
pucyHnok cupasa. [Toayaum CK : KN =6 : 1.

Tenepp HaiiéM oTHOIIEHUE ILIOmAJeil pUryp, Ha KOTOPbIE pa3pe3bl pasiesinin
murty. [leporit paspes (mycrb 910 6611 paspes AM) pasmennna muiiy Ha 2 Tpe-
YIOJIbHBIE YacTH. ¥y 9TUX TPEYrOJbHIKOB OJIHA 1 Ta K& BbICOTA, OIYIIEeHHAs 13 TOUKIN
A, o3TOMY OTHOIIEHNE UX ILIOMAJell PaBHO OTHOIIEHUIO OCHOBAHMUI, TO €CTh PaBHO
BM : MC =1 : 2. Urak, tpeyronbank ABM cocraBisieT TpeTh Beeil MU

[Tposeaém Bropoit paspe3, C'N. Ot TtpeyrosbHoro Kycka ABM o orcedéT Tpe-

yroJibubiii Kycouek AKN. Y Tpeyrosbuukos AKN u ABM obmuii yroa A, 11o3romy
AB AM 37 7

OTHOIIIEHNE UX ILJIONIJIell paBHO OTHOIIEHUIO —— - —— = —-— = —. V[HbIMU c/toBaMn

AN AK 1 3 1 ’
kycouek AK N cocrapiisier oy cejibMyio Kycka ABM win ofay JBaJliaTh IepBYIO
JacTb Beell nmumipl. PazymMeercs, 3To »Ke BEPHO U [/ IBYX JPYTUX KYyCOUKOB, KOTOpPbIE

B3 b, Bum u dwan. 3naunt, miemssHHukN gsaromkn CKpyaKa B3sLIu cede

3 1
21 = - Beeil umibl. Jloss ASIIoNKT MOy YuTCs, €CJIM OT BCel TUIITHI OTHATD B3ATOE

IJIeMsIHHUKAMI (OCTaHeTCsI - MUIIIBI) U OTHSTH U3 HEE Tpu OeJIbIX Kycouka. Kaxk iblii

TaKOl KyCO4Y€K II0JIy4daeTCd ydaJeHuEM OT TPETU IIMIIbI ABYX ﬂOﬂeﬁ IJIeMAHHUKa, I10-

1 2 5
9TOMY OH COCTaBJISIET 37 9] = 21 oT Bceil mumubl. Torga Bce Tpu OEJIBIX KyCKa
5) 6 5 1
COCTaBJISAIOT - nunnbl, 1 Ha oo Hsaomikn CKpyzKa NPUXOIUTC - = - 1T~

IIbI — POBHO CTOJILKO K€, CKOJIBKO B3sLJIM €r0 TPHU IIEMsIHHUKA. Y TBepKJIeHne 3a1a91
JIOKa3aHO.

IIpumeuanue 1: [l pemennd 3aa4un JOCTATOYHO HAWTU TOJBKO OJIHO M3 OTHOIIIE-
HII, B KOTOPBLIX OJHA TPUAMAHA JICJUT APYTYIO; TaK, B IPUBEIEHHOM BBIIIE PEIICHUN
HCITOJIB30BAJIOCh TOJABKO oTHOIenue AK : K M.

IMTpumeuanue 2: IlockoibKy 1pu jiedopMalui TpeyrojabHuKa (Tak Has3blBaeMoe,
acdbduHHOE TIPEOOpPa3OBaHe) OTHOIIEHNE TLIOMA/eil He N3MEeHSIeTCsI, JIJIs PeIeH st 3a-
JIa9n JOCTATOTHO PACCMOTPETh YaCTHBIN ciiydail TpeyroJbHIKA, HAIpUMeEp, PaBUIb-
HBII TPeyroJbHUK. PasymeeTcs, Tpu TAKOM pelleHnn MKOJbHUK JOJIXKEH COCIaThCS Ha
HY?KHOe CBOHCTBO aUHHOTO MTpeodpaszoBaHus, WHatde pellenne He OyaeT 000CHOBAH-
HBIM.

IIpumeuanue 3: KioueBoe MecTo B pelieHNH 3a,/1a41 — ITOHATH, B KAKOM OTHOIIEHUN
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OJIHa TPUJMAHA JIeJIUT JAPYIYI0. DTO MOXKHO CJieJIaTh HE TOJIbKO CIIOCOOOM, YKa3aHHOM B
IPUBEJIEHHOM DEIeHIH, HO U MHOTHMU JIPyTUME (HarpumMep, depes Teopemy Menesiast).
Ecim mKoJbHUK HE NMPUBOJUT JIOKA3aTE]bCTBA 3TOTO KJIIOYEBOIO (pakTa, a TOJIHKO
HUIIeT ero GopPMYJINPOBKY, TO 9TO CJIeJlyeT CUNTATH CEPHE3HBIM YITYIIEHUEM B PEIICHIH.

Pexomendauyuu no nposepxe:

ecTb B pabote OaJIIbI
Bepnoe jokazaTebcTBO 7 6aJs10B
B pemennn ucnoib3yeTcsd 0e3 JTI0Ka3TeTbLCTBA BEPHBIH (hakT CHATH 2 Oasia

00 OTHOIIEHNU, B KOTOPOM TPUIUAHBI JIEJIAT OJHA JIPYIYIO

3ajiaua perena Jijisk 9acTHOrO cyiydasi (HampuMep, KOra, 5 baJuioB
MUIIIa — PABHOCTOPOHHUIT TPEYTOJIBHIK ), HO CCBLIKI Ha
cBoiicTBa abPUHHBIX IPEO0OPA30BAHNUIT HET

Bepuo naitgenst qoim Busuin, B u dusm (Bmecre nim 4 basa
IOPO3Hb )

HaiijieHo, B KaKOM OTHOIICHUU OJIHA U3 TPUJIUAH JE/JIUT 3 baJsia
JIPYTyIO

BceBo3MOXKHBIE TIOCTPOEHUsT U BBIKJIAJIKN, U3 KOTOPLIX He 0 6aJLI0B

BU/IHO XOJla PelIeHns

11.4. Pewwume cucmemy ypasHenud

xy/1—y? =
yvV1—a2 =

w

<\/—+1>,

| =

=

3—1)

=~ =

Permmenne:

Criocob 1. 13 objiactu JIONMyCTUMBIX 3HAYEHUI cucTeMbl cieyer, uto —1 < z, y < 1.
Kpowme Toro, 06a 9Tu dmc/ia moJIozKUTEIbHDI, IIOCKOJILKY B IIPABBIX YaCTAX YpaBHEHMIT

CTOSAT TOJIOKUTEIbHbIE Yncya. [1oaToMy MBI BlipaBe cunTaTh, YTO & = Sina, y = sin
™
JIJIsT HEKOTOPBIX (v I 3 13 OTPe3Ka (0; 5} . Cucrema 1pu 3TOM HpPUMET BT

sina-cosff = %(\/5—1—1),
sinf3-cosa = 1(\/§—1>

4
CkJiaJIpIBast JIeBble U TPaBble YacTh ypaBHEHH, morydnm sin (o + () = v & BBIH-
: 1 T
Tasi, HaXOuM, ITo sin (o — ) = 5+ TaK Kak Herno a — [ j1exkar Ha OTpesKe 5 5
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s s
oHO paBHO —. Yuneno a + [ jexkar Ha orpeske [0; 7], u nmoromy pasHo jnbo —, Jubo
3

27 (a+ )+ (a—p) b m

5 Torna o = 5 b0 —, 6o —. CoOTBETCTBYIONINE STUM 3HAYE-

T T bm .o
HUsIM 3HaUYeHus 3 paBHBI — U — COOTBeTcTBeHHO. MMeeMm jBe mapnl | sin —; sin —
4 12 12 4
( ' ﬂ- . ﬂ- >
n (sin —:; sin — ).
4’ 12

Crocob 2. Bospeném oba ypaBHeHUs B KBaJpaT, 9TO SBJISIETCS] PABHOCHIbBHBIM IIPE00-
2 = @, y?> = b, HOIYyYNM cHCTEMY

a(1—b) = 2+8\/§,
2—1/3

8

pazosanneMm 1pu 0 < z, y < 1. 3amenus x

b(l—a) =

Borauras n3 nepBoro ypaBHeHus: BTOpoe, HalijieM a — b = i Breipazkas orciojia a n

[IOJCTaBUB 3TO SHAYECHNE B IIEPBOEC U3 ypaBHeHHﬁ CUCTEMBI, IIOJTYIUM

V3 2++/3
<b+T>-(1—b)_ _

2—1/3
4

1
Permrag sTo KBajgpaTHoe ypaBHeHUe, HaXOUM by = 57 by = . [TockobKy mMmeem

V3 +2 1

, g = —. YunrbiBas HeoTpuaTeJIbHOCTDL YUCEJI

2
V2, \/2—\/§> ) <\/2+\/§. \/§>
27 2 2 2

a = b+T’ TO TIOJIyJaeM a1 =

T 1Yy, HaxXoAuM JIBa PelleHuA CUCTEMBbI: (

0 . ,57T"7T<,7T.,7T)
TBET: sin 12,sm4 , sm4,sm 5)(

Hpyrast dopma 3amnmcn
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Pexomendauyuu no nposepke:

ecTh B pabote 0aJLIIBI
Bepubrit 1 000CHOBaHHBIIT OTBET 7 6as10B
[Tpu BepHOM XOJI€ peleHus MoydeH HeBEPHBII OTBET h3-3a 5 baJjioB

ommnOOK B apudMeTHKe WIn Ipu padoTe ¢ KBaJIPaTHLIMU
KOPHSIMU

BepHo n obocHOBaHO HaiijieHa TOJBKO ojiHA napa (T, y), 3 baJiia
pelraoIasi CUCTeMy

Ocy1ecTBIeHa TPUTOHOMETpUYIECKash 3aMeHa WU IOy IeHO 2 GaJsua
BEpPHOE KBaJIpaTHOE yYpaBHEHUEe OTHOCUTEIbHO OJHOI 13
IepeMeHHbIX

Bepubrit oTBeT 6€3 000CHOBaHUS WM HEBEPHBI OTBET 0 6as1oB

11.5. B npocmparicmee nposedena npamas I u ommeverna mouka P, ne aeocausan na
amoti npamot. Hatioume zeomempuneckoe mecmo movex — npoexuuti mowku P na
BCEBOZMONCHDLE NAOCKOCTNAU, MPOTOOAULUE YePe3 NPAMYLO 1.

Pertenue: [lycrb nannbie mpsivast 1 Touka — 970 npsamas | u touka P (P ¢ [). IIpo-
BeJIEM depe3 P II0CKOCTh (v, TIEPIEHIUKYIAPHYIO IPIMOii [, U IIyCTh OHA IIepeceKaeT
npsamyio [ B Touke (). Besikast 110CKOCTD 3, IIPOX0Isiias 4epes MpsiMyo [, iepecekaeTcst
C IJIOCKOCTBIO (v TI0 HeKOTOPoit ipsimoit m(3), mpuuaénm | L m(5). [epnenukysp PA,
omyteHHblit 13 Toukn P #a m(f3), 6yaer Torna u mepreHnKyJIspoM KO Beedl mI0CKOo-
ctu B, TaK KaK OH TEPIeHNKYIIsIper nepecekatonmmcest mpsambiM [ n m(f). Ilpu srom

K pemrenuro 3amaun 11.5

yroan PAQ Oyner npsmbiM. 3Ha4unT, nckomoe I'MT comep:kuTcst B OKPY»>KHOCTH C A~
MeTpoMm P(), nexalneil B IJI0CKOCTH . JIerko yoeuTbess B TOM, YTO KayKjlas TOUIKa,
9TON OKPYKHOCTHU TTOAXOAUT: Ip A = () paccMaTpuBaeTcs HepIeHInKyYJ/IsTp Ha ILI0C-
KOCTb, TIPOXO/ISINYIO depe3 [ 1 mepleHmKy/Iapayio K PQ), upu apyrux A jocratodno
IIPOBECTH ILIOCKOCTb depe3 A u [ m onycTuTh Ha Heé IepIIeH IUKYJIAP.
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Pexomendauyuu no nposepke:

ecTh B pabote 0aJLIIBI

Bepno ykazano I'MT n jokazano, 9to Jjirobast ero To4Ka, 7 6as10B
SIBJIETCA OCHOBAHNEM KaKOTro-HUOYIb MepIeHInKy/Isapa, a
JIpyTHe TOYKU ITPOCTPAHCTBA, — HE SIBJIAIOTCA

Hokazano, uro ['MT comepzkuTcsd cpeu ToOUeK OKpyKHOCTH, | 4 Oajia
HO He 0DOCHOBaHO, UTO JIt00as TOUKA OKPYKHOCTHU OO IET
['MT ykazano BepHO, 1 JOKa3aHO, 9TO JII0OAS €10 TOYKa, 3 basa
I0JIXOJIUT, HO He obocHoBaHO, uTo B ['MT HeT Touex,

OTJIMYHBIX OT YKa3aHHbBbIX

['MT yxazano BepHo, HO 000CHOBaHUE, UTO OHO TaKOE HEBEPHO | 2 OaJiia
NI OTCYTCTBYET
Hokazano, uro 'MT comep:kuTcd B IJI0OCKOCTH, TIpoxojidieit | 1 0ast
yepe3 P 1 nepheH Ky IapHOil TpsaMoil [

11.6. Illepug cuumaem, wmo ecau oH NOUMAA 8 HEKOMOPHIT 0eHb KOAUMECTNBO OaH-
dumos, Komopoe ABAACMCA NPOCTNBIM YUCAOM, MO emy Nnoee3no. B nonedesvrur u
60 GMOPHUK WEPUPY 6€3.100, A HAYUHAAL CO CPEbL KOAUMECTNEO NOUMAHHLT UM OaH-
dumos 6viA0 PABHO CYMME NO3ABUEPAUHE20 U YIB0EHH020 GuepauLHe20 wucia. Kaxoe
MAKCUMANDHOE YUCAO OHetl nodpad wepudy mozio eeamu Ha 3moti nedeae? Omeem
obocHytime.

Pentenwne: [Iycrh B 110HEIe/IBHUK JIeHD Iepud roiiMaJt 7 0aHUTOB, & BO BTOPHUK — 3.
Torma B cpejly, 4eTBepr u IATHUILYY OH IOiMaJ coorBeTcTBeHHO 13, 29 u 71 Oanjura.
Bce atn uncsia — mpoctble, U mepudy BE3ET ISTh JHEH MOIPsII.

[TokazkeM, 9TO IIeCTb JHE MMOAPS HIepudy BECTH HE MOXKET. 3aMEeTHUM, UTO yiKe
B CPeJly 9TO KOJMYECTBO He MeHblne 2 - 2 + 3 = 7, u JaJjbllle TOJbKO BO3PACTAET.
SHAYNUT JIOCTATOYHO TIOKA3aTh, 9YTO B B CPEJLly, Y€TBEPT, ISTHUILY WJIn cyDOOTY Oyer
JIeHb, KOI'Jla, YUCJI0 MOMaHHBIX OAHIUTOB KPATHO 3.

[IpenmnonoKuM IpOTUBHOE, YTO BO BCE 9TH JHU KOJIMYECTBO IOMMAHHBIX OaHIMTOB
He JiesiuTesd Ha 3. B wacTHOCTH, HE JIe/saTcd Ha 3 KOJIMYecTBa OaH/IUTOB, TOMMAHHBIX B
cpeny u 4eTBepr; obosnaunM ux A u B coorBercTBenno. Torma KosmdecTBo OAHIUTOB,
MOMMAHHBIX B ISITHUILY, paBHO A + 2B. Bo3aMoxKHBI J1Be cuTyalum.

1) Ocrarku ot nesenust Ha Tpu dncen A u B oguHakoBbl. Toraa mveeM, 9TO IUCIO
A+2B = A+ B+ B upejcrapisger coboit cymmy TPEX drces1 ¢ OJINHAKOBBIM OCTATKOM
OT JIeJIeHUS Ha 3, cJIeJoBaTe/IbHO, AeanTcd Ha 3. [IporuBopeune.

2) Ocrarku oT jesienns Ha Tpu dncess A u B pasHble: oJiiH PaBeH eJINHUIE, BTO-
poit — jaBym. Torya qucio A+ B kpatHo Tpém, nostomy ducio A+2B = (A+ B)+ B
UMeeT IPU JIeJIEHUN Ha 3 TOT »Ke OCTATOK, YTO U 4Yucjao B. 3HauuT, KoJmdecTBa OaH-
JINTOB, MOWMAHHBIN B YeTBEPr U B IATHUILY, UMEIOT OJMHAKOBBII OCTATOK OT ACJCHUA
Ha 3. Paccyk/iast, Kak B IIyHKTe 1, IIOJIy9UM, 4TO KOJIMYECTBO OAHIUTOB, TOWMAHHBIX
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B cyb0oTy, nesmrcest Ha 3. CHOBa IPOTUBOPEYNE.
JlokazaTesbecTBO 3aBEpPIIEHO.

OtsBet: 5 jmeit.

IIpumeuanne: Maremarnmyeckass MOAeIb 3ajJadl TakKoBa: JlaHa IocjeoBaTe b-
HOCTb {a,} HATYDaJbHBIX UHCEJ, MPH BCEX HATYPAJbHBIX 71 YIOBJICTBODSIONIAS CO-
OTHOIIEHUIO Ay, + 20Ap11 = Gpro. 1 PeOyeTCs MOHATH, KAKOe HAMOOIbIIIee KOJTMIECTBO eé
110CJIeIOBATE/IbHBIX YJIEHOB MOT'YT OBITH IIPOCTHIMU YUCJIAMHU.

KirroueBbIM MOMEHTOM peIIeHUs ABJISIeTCsl YTBEPKJIeHNe O TOM, B Cpelu JIFOObIX
YETBIPEX YJIEHOB 3TOI MOCIEI0BATEILHOCTI €CTh XOTS Obl OJINH, KPATHBIA TPEM. DTOT
dakT MOKeT OBITH JOKa3aH II0-pa3HOMY, B TOM 4YHCJIE 11epebOpPOM BCEX OCTATKOB OT
JleJIeHNsl Ha 3 9Hces a1 U as. Pazymeercs, mepebop J0JzKeH ObITh IOJIHBIM.

U3 perienust TakzKe cjaeyer, 9To JJIs MOy YeHUsT ST TOCIe0BATEIbHBIX TPOCTHIX
qUCeJI, OJHO U3 YHCEs (7 WIK Ao 003aHO PABHATHCS 3.

Pexomendayuu no nposepke:

ecTb B pabote OaJIIbI
Bepubrit 060CHOBAHHBIIT OTBET 7 6asIoB

O6ocHoBaHo, uTO 6 JHEl 1oapsiy mepudy Be3TH HE MOXKET, HO | 4 OaJsiia
HeT 0OOCHOBAHUSI, YTO MOXKET BE3TH O JIHEM TOJPsiI

Ectb njest paccMoTperh octaTku oT Jesiernst Ha 3 (s sioboe | 2 6aia
JPyToe YUC/I0, KpaTHoE 3)
[Tpumep, Korjta 1epudy Be3ET poBHO b jHeil 6e3 1 GaJur
JIOKa3aTe/IbCTBa, 9TO OOJIBINEro Jicja ObITh HE MOYKET

OrBer 0e3 060CHOBaHMS MJIM HEBEPHBII OTBET, a TaKKe 0 6aJj10B
IpUMEpPHBI, Korja Iepudy Be3ET MeHee b MOC/Ie[0BaTeIbHBIX

JHeit
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