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1. METOAMYECKWME PEKOMEHIALIW MO PA3PABOTKE 3AOAHNI U
TPEBOBAHUI K OPITAHU3ALIM U MPOBEAEHMIO LLIKO/TbHOIO 3TAMA

1.1. BBepgeHue

Hactoswme TpeboBaHWA K opraHMsauMm W MPOBEAEHMIO  LUKO/IbHOrO  3Tana
BCEPOCCUMINCKON 0NMMnuaabl LIKOMbHUKOB (dasiee - onMMnunaga) rno mareMaTvke paspaboTaHbl
Ha ocHoBe [lopsfka MpoBefeHVs BCEPOCCUMICKOM ONMMNMAAbl LUKOMbHUKOB, YTBEPXKAEHHOIO
npukasom MunHobpHaykun Poccun oT 18 Hos6psa 2013 . Nel252, v 1M3MeHeHWI, yTBEPXKAEHHbIX
npukasamm MuHobpHaykun Poccun ot 17 mapTa 2015 r. Ne 249, ot 17 nekabps 2015 r. Ne 1488,
OT 17 Hos16psa 2016 1. Ne 1435 1 npukasom MuHnpocseLleHns Poccum ot 17 mapta 2020 r. Ne 96
(nanee - Mopagok).

Hactoswpme MeToanyeckme pekoMeHAaumMn noArotosneHbl LieHTpanbHOM npeameTHo-
METOAMYECKOA KOMWUCCUENW MO MaTeMaTMKe W Harnpas/ieHbl B MOMOLb MYyHWUUMNASIbHBIM
METOAMYECKUM KOMWUCCUAM B COCTaB/IeHUW 3afaHuid A1 NPOoBeAeHWS LUKO/IbHOro atana
onMMNuagbl Mo MaTeMaTuke B CyobekTax Poccuiickor depepaumu.

MeToanueckme matepuasbl COAEPXKAT XapaKTepuUCTUKY COLepXKaHWA LUKONbHOro atana,
onucaHve MoaxoAoB K pa3paboTke 3afaHuii MyHULMNIbHLIMU NPeAMeTHO-MeTOANYECKUMM
KOMUCCUSMW, peKOMeHZaumMKn Mo nopsaky NpoBejeHns onMMnvag rno MatemaTvike, TpeboBaHus
K CTPYKTYpe M COAEpXaHUI0 ONUMMMAaAHbIX 33fa4, PeKOMeHAyemMble WUCTOYHUKU MHpOopMaLmm
015 NOATOTOBKM 3afaHniA, a Takke PeKOMeHZauuy Mo OLEHWBAHWUIO PeLUeHWA Yy4aCTHUKOB
ONMMNUAL.

Kpome Toro, npmeegeHbl 06pasLbl 0IMMNMALHbIX 3a4aHniA ANs NPoBeAEeHMs LLKO/IbHOrO
3Tana onuMMnuagbl C pewleHVaMW. [aHHble 3afayn npegnaraimcb Ha HayvaslbHbIX 3Tanax
ONIMMMMAL B Pa3/IMYHbIX PErMoHax CTpaHbl UK BKKOYEHbI B COOPHUKM ONIMMMNNaAHBIX 334au.

LleHTpanibHas npegmMeTHO-MeToAMYeCKas KOMUCCUA MO MaTeMaTUKe BblpaXKaeT Hadexay,
4yTO NpeAcTaBfieHHble MeToauyeckne pekoMeHZauUuMy OKaXKyTCA MOJME3HLIMU NPU NMPOBEAEeHUU
LLKONbHOTO 3Tara BCepOCCUIACKON OIMMMMAbl LKOMBHUKOB M0 MaTeMaTUKe, U XKenaeT YCrnexos
opraHusaTtopam B ero nposefeHun. B cnydae HeOOXOAMMOCTU JONONHUTENIbHYO WUH(OpMAaLMIO
Nno MNpeAcTaBNeHHbIM METOAMYECKMM MaTepuanaM MOXHO MOSyUYUTb MO 3/1EKTPOHHOM MouTe,
obpaTvBLUMCL MO afpecy nhazar ag@mail.ru B LleHTpasibHYO nNpeAMeTHO-METOAUYECKYHO
KOMUCCUIO MO MaTemaTuKe.

MeTognueckme peKoMeHAauMM Ans LKOMbHOrO 3Tamna BCEepPOCCUIACKOW OnMMMNMagb!

LUKONMBbHUKOB Mo Matematuke B 2020/21 y4yebGHOM rofy YTBEPXAeHbl Ha 3acefaHuu


mailto:nazar_ag@mail.ru

LleHTpanbHOM MPeaMETHO-METONUECKON KOMUCCUN IO MaTeMaTHke (mpotokos Ne 2 ot 03 uroJis

2020 r.).

1.2. OcHOBHBIE 320a4H

OpnHoll u3 BaxkHelmux 3a1a4 OnuMNuaabl Ha Ha4allbHbIX dTanax siBJIseTCs BbIIBJICHUE U
pa3BUTHE y O0YyHarOIUXCA TBOPUYECKHX CIIOCOOHOCTEH M HMHTEpeca K MaTeMaTHKE M HayYHOH
(Hay4HO-UCCNENOBATENbCKON) NeATENIbHOCTH, (POPMHUPOBAHIE MOTHBALMH K CHCTEMATHYECKUM
3aHATUSM MAaTEMAaTUKON Ha KPYyXKKax U (paKyiIbTaTUBaX, MOBBIIEHHE KAYECTBA MATEMATHYECKOTO
oOpazoBaHwsl.

BaxHyro ponb 3aech WrpaeT CBOMCTBEHHOE IOAPOCTKOBOMY IIEpHUONY CTpeMIIEHHE
K COCTSI3aTeNIbHOCTH, K  JOCTIDKeHHIO  ycrexa.  KBann(puImpoBaHHO  COCTaBJICHHBIE
MaTeMaTHIECKUE OJMMITHAABI SIBISTFOTCS COPEBHOBAHUSIMH, T7I€ B YECTHOW U 0OBEKTUBHOH O0prbe
O0Y4aIOIIHICS MOJKET PACKPBITh CBOW MHTEJUIEKTYAJbHBIA MOTEHLIMAJ, COOTHECTU CBOH YPOBEHb
MaTEeMaTUYECKUX CIIOCOOHOCTEH C ypOBHEM JPYrHX y4amuxcs Mmkojisl. Kpome Toro,
NpUBJIEKaTEeIbHBIMU JIJIsl yUACTHUKOB SIBJISIIOTCS HECTAHAAPTHBIE YCIOBUS 3a/a4, NpeasiaraeMblx
Ha oyumnuanax. OHM 3aMETHO OTJIMYAIOTCA OT OOS3aTENbHBIX MNPU H3YYEHWH MIKOJIBHOTO
Marepuana 3aJaHui, HaNpaBJIeHHBIX Ha OTPAOOTKY BBINOJIHEHHS CTAHOAPTHBIX AJITOPUTMOB
(HampuMep, pelleHus1 KBaJAPATHBIX YpaBHEHHH), W TPeOyIOT IOEMOHCTPALMH KPEaTUBHOCTU
yYaCTHUKOB oOJuMnuanbl. HakoHel, nepBble OMMMIMAAHBIE YCIEXH Ba)KHbI JJIsI CAMOOLIEHKU
yyalerocs, a Takxe, B psAfie CIy4aes, IJsl U3MEHEHUs] OTHOILIEHUS] K HEMY yuMTesel, BO3MOXKHO,
HEJJOOLIEHMBABIIHNX €ro CriocoOHOCTH. Hepenku ciydaun, Koraa CriocoOHBIN M 1aXKe TaJaHTJIUBBINA
OOy4JarOIMICS OMyCKaeT IPHU BBIMOJHEHHUH CTAHAAPTHOW INKOJBLHOW KOHTPOJIBHOH padoThI
apupMeTHIecKrue OIMUOKH JTHOO BBIMONHIET €€ HEJOCTATOYHO aKKypaTHO, YTO HE yCTPaMBaeT
YUUTENS.

HeoOxogumocts pemennss chOpMYJIHMPOBAHHBIX BBIIIE 337a4 (OPMHUPYET TOAXON

K MOPSIAKY NPOBENEHUS U XapaKTepy 3a1aHUI Ha IIKOJBHOM 3Tane OJIUMITHA/IbL.

1.3. Ilopsinox u TpeGOBaHHA K OPraHU3ALMY U NPOBEAeHUI0

IIKOJbHOI'0O 3Tana oJIJUMMIIHAAbI

Ilpy npoBeneHMHM INKOJBHOIO JTamna BCEPOCCHMCKOM OJMMIIMAAbI LIKOJIBHUKOB
[0 MaTeMaTHKe HeOOXOANMO PYKOBOICTBOBATHCS Ilopsinkom.

IITxonpHBIHM 3Tan ONUMIKAAbI TPOBOAUTCA U1 yyammxcs 4—11 kaaccos.

KoHnkpeTHBIE CPOKHM U MECTa MPOBENECHUS LIKOJBHOIO 3Tana OJIMMIIAAAbI IO MATEMAaTHKE

YCTaHAaBJIUBAKOTCA OpPraHOM MECTHOrO CaMOYIpPAaBJICHUA, OCYIICCTBIIAOIINM YIPABJICHUC B
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chepe obpasoBanus. OnuMmmnuana UIs YYaLIUXCs BCEX IIKOJ MYHHUIHIAJIBHOrO 00pa3oBaHUs
MPOBOIUTCS 10 €IUHBIM 33aHUSM, pa3paboTaHHbBIM JUI KaKaoH u3 napajuieneid 4—11 kimaccos
MYHULUNIAJIBbHON MNPEAMETHO-METOAUYECKON KOMMCCHEH, Ha3Ha4aeMOW OpPraHOM MECTHOIO
CaMOYIIPaBJICHHsI, OCYIIECTBIISIIOLINM yIpaBiIeHHe B chepe 00pa3oBaHus.

B onumnmane mMeer mpaBO NMPUHUMATH y4acTHE KAXKABIH o0yuwarommuiicsi (namee —
YUYaCTHHK), B TOM YHCJIE€ BHE 3aBUICHMOCTH OT €r0 YCIIeBaeMOCTH 110 npenmMery. [lpu nposeneHnu
OJUMITHAAbl KaXXIOMy YYaCTHHKY OJHMIIHAIbl IOJDKHO OBITh MPENOCTaBJICHO OTAEIbHOE
pabodee Mmecto, obOecrmeyMBAIONIEe CAMOCTOAITENLHOE BBLIMOJTHEHHE 3aJaHUA OJIMMITHAIBI
KQXAbIM Y4acTHUKOM. IIponoIKUTENbHOCTh OJMMMOMNAAbI JOJDKHA YUYWUTBHIBAaTh BO3pPACTHBIE
0COOEHHOCTH YYaCTHHUKOB, & TAKXKe TPYAHOCTb MPEIaraeMbIX 3a1aHuH.

Pexomenayemoe Bpemsi MpoBeneHHUs onumnuanbl. g 4—6 kmaccoB — 1—2 ypoka,
151 7—38 kynaccoB — 2 ypoka, ans 9—11 knaccoB — 2—3 ypoka.

VY4acTHUKHM LIKOJIBHOTO 3Tara OJUMIINAAbl BIPABE BBLINOJIHATH OJMMIMAIHbIE 3a7aHUs,
paspaboTanHble s OoNiee CTapIIMX KJIACCOB MO OTHOLIEHHIO K TEM, B KOTOPBIX OHH MPOXOIST
oOyuenne. B ciyuae mpoxoxieHusl Ha MOCIEAYIOMINE 3Tanbl OJMMITHAbI JAHHBIE YYaCTHUKU
BBITIOJIHSIIOT OJIMMITMA/IHbIE 3aJaHusA, pa3paboTaHHbIE Ui KJacca, KOTOPBI OHH BbIOpau
Ha IIKOJbHOM 3Tare OJUMITHAbL.

C yuérom [IlocraHoBneHus ['7maBHOro roCyAapCTBEHHOrO CAHUTApHOIO Bpauda
Poccmiickoii  @eneparmm ot 30.06.2020 r. Ne 16 «OO6 yTBepKOEHHMH CaHUTAPHO-
snugemuonornueckux  npasun  CIT  3.1/2.4.3598-20 «CaHUTapHO-3MTUAEMHUOJIOTHYECKIE
TpeOOBaHUST K YCTPOWCTBY, COAEPXKAHMIO W OpraHu3amuu padoTel  00pa30oBaTENIbHBIX
OpraHu3alii U APYrux OOBEKTOB COLMAIBHON HH(PPACTPYKTYpPBI U NETEH U MOJIONEXKH B
YCIOBHSIX PacCHpOCTpaHEHUs HOBOHM KopoHaBupycHo# uHpekiun (COVID-19)» nomyckaercs
NpPOBENEHUE  IOKOJIBHOTO  3Tala  OJUMIIMAAbI € UCIOJb30BaHMEM  MH(POPMALMOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH.

1.4. IIlpyHUHDIBI COCTABJICHHUS OJTUMIIMAHBIX 3aaHNH U (POPMHPOBAHUS KOMILIEKTOB

OJIMMITHAAHBIX 3anaﬂm‘i AJiIsA HIKOJIBHOI'O OTana

BaHaHI/Iﬂ IIKOJBHOI0 9STama OJUMIHaAbl AOJIKHBI  YAOBJICTBOPATEL  CICAYHOLIUM
TpeOOBaHUAM:

1. 3amanust He NOJKHBI HOCHTD XapakTep OOBIMHON KOHTPOJIBHOM PabOTHI IO Pa3InIHBIM
pa3aciiamMm LIKOJbHOW MaTeMaTUKU. boabias 4acth SaI[aHI/Iﬁ JOJIKHA BKJIFOYATDH B ceOst 37IeMEHTBI

HAay4YHOI'0 TBOPYECTBA.



2. B 3ajmaHusa Henb3s BKJIKOYATh 3a0a4d IO pas3fesaM MaTeMaTUKH, HE H3yYE€HHbIM
B COOTBETCTBYIOLIEM KJIACCE K MOMEHTY MPOBENEHUsI OJIUMITUABL.

3. 3amaHus ONUMIHAB! JOJDKHBI OBITH PA3IMYHON CIOKHOCTH IS TOTO, YTOOBI, C OTHOM
CTOPOHBI, MNPEAOCTABUTb MPAKTUYECKH KAXKAOMY €€ Y4YaCTHHUKY BO3MOKHOCTb BBINOJIHUTH
Haubojee TPOCThIE W3 HUX, C JPYrod CTOPOHBI, JOCTUYh OIHOW W3 OCHOBHBIX IIeNei
OJIUMITHABI — OTpeaeNieHus] Hanbosee CocoOHbBIX yU4aCcTHUKOB. JKenaTenbHo, 4ToObI C MEePBBIM
3a/laHieM YCIEIIHO CrpaBisuiuch He MeHee 70% y4yacTHUKOB, CO BTOpbIM — okojo 50%, c
TpeTbuM — 20—30%, a ¢ mocnegHUMHU — JIydllIHe U3 YHaCTHUKOB OJMMITHA/BbI.

4. B 3agaHus  [ODKHBI  BKJIIOYATBCS — 3a4add, HMEKOLIWE  PUBJIEKATEbHBIE,
3arMOMHUHAKOLIHECS (POPMYITHPOBKH.

5. ®opMyTUPOBKM 3a7ad JODKHBI ObITh KOPPEKTHBIMH, YETKUMH W TOHSATHBIMH
IUIs yYaCTHUKOB. 3ajaHus He JAOJDKHBI JAOINYCKaTh HEOJHO3HAYHOCTU TPAKTOBKH YCIIOBHUH.
3anaHus He [OJDKHBI BKJIOYaTb TEPMUHBI U TOHSTHS, HE3HAKOMbBbIE yYalUMCS JaHHOMN
BO3PACTHOMN KaTErOpUU.

6. BapuaHT 1o Kakmomy Kiaccy AODKEH BKJIO4YaTh B cebs 4—6 3amau. Temartuka
3aMaHuil JOJDKHA OBITh pa3HOOOpa3HOW, MO BO3MOXKHOCTH OXBATHIBAIOLIEH BCE pa3meiibl
IIKOJbHOM MareMaTuku: apudmetuky, anredpy, reoMmerpuro. BapuaHTBI TakXKe MOJKHBI
BKJIFOYaTh B ce0st Jormdeckue 3agadd (B HAYaJIbHOM W CPEAHEM 3BEHbSIX IIKOJBI),
koMOuHatopuky. Tak, B BapuaHTBl 1JIs1 4—6 KJIacCOB PEKOMEHIYETCsl BKJIOYATh 3aJadd I10
apupMeTHKe, JOTHIeCKHe 3a1a4d, 3a7a4l MO HATSIIHOW T€OMETPHH, 3a/1a4H, MCIIOJIb3YIOIINe
MOHATHE YETHOCTH; B 7—8 Kyaccax MOOABISIFOTCS 3aJadd, HCIOJB3YIOIINE ISl PEeIleHUs
npeoOpa3oBaHus anredpanyvecKuX BBIPAKEHUH, 3a7a4i Ha EJIMMOCTb, T€OMETPUIECKHIE 3a0a9u
HA JI0Ka3aTeNbCTBO, KOMOMHATOPHBIE 3a1aun; B 9—11 kiaccax mocienoBaTenbHO A00aBISIOTCS
3alaud Ha CBOWMCTBA JIMHEHHBIX W KBAAPATHYHBIX (YHKIMH, 3aa4d 110 TEOPHH YHCET,
HEPAaBEHCTBA, 3aJa4yH, MCHOJB3YIOIIHE TPUTOHOMETPHUIO, CTEPEOMETPHUIO, MAaT€MaTHYE€CKUI
aHaJN3, KOMOMHATOPUKY.

7. 3ajaHus ONMMIMAAbl HE MOJKHBI COCTABJISITBCS HA OCHOBE OJHOI'O HCTOUYHHKA C
LEebK0 YMEHBUIEHUS PUCKA 3HAKOMCTBA OAHOIO WJIM HECKOJIBKMX €€ Y4aCTHUKOB CO BCEMU
3a7a4aMy, BKJIIOYEHHBIMM B BapuaHT. JKenaTenpHO MCHOAB30BAHUE PA3JIUYHBIX MCTOYHUKOB,
HEHM3BECTHBIX yyacTHHUKaM OnuMnuaasl, TH00 BKIIOUEHHE B BAPUAHTHI HOBBIX 3a/1a4.

8. B 3amaHua ana ydamuxcsi 4—6 KJIaccoOB, BIEPBbIE YYACTBYHOLIUX B OJUMIIHAJE,
JKENaTeNbHO  BKJIIOYATh  3ajaud, He  TpeOyroliue  CIOXKHBIX  (MHOTOCTYNEHYAThIX)

MaTEMaTUYECKHUX PACCYKIACHUM.



1.5. MeroauKa OLleHHBAHHUSA BbIIMOJHEHHUS OJIMMIHAAHBIX 3AAaAHUH

Jnsa enuHOOOpa3uss mpoBepkH pabOT YYaCTHUKOB B PAa3HBIX INKOJNAX HEOOXOIUMO
BKJIFOYCHHE B BAPUAHTHI 33laHUI HE TOJBKO OTBETOB U PEIICHUH 3alaHui, HO M KPUTEPHUEB
OLICHUBAHHS PadoT.

Hamnyummm obpasoM 3apekomengoBana cebs Ha MaTeMaTHUECKUX OJIMMIIHajax 7 -
OaymbHas IKana, OEHCTBYIOINAS HA BCEX MATEMaTHUECKUX COPEBHOBAHMUSAX OT HAYAJIbHOTO
YPOBHSI IO MEKITYHAPOIHON MaTeMaTH4eCKOH onuMmmuanbl. Kaxxnas 3amaua oLeHUBaeTCs LENbIM
yriciioM 6asutos ot 0 1o 7. MITor mopBOAUTCS IO cyMMe 0allioB, HAOPAHHBIX YUYaCTHHKOM.

OcHoOBHBIE NPUHOUIIBI OUCHHUBAHUA MPUBCACHBI B Ta6m/1ue.

banasl IIpaBuabHOCTH (OIIMOOYHOCTD) pereHus!
7 [TonHoe BepHOE pelueHue
6—7 BepHoe pemenune. Mmerorcss HeOonblne HEJOUYETHI, B IIEJIOM HE BIMSIOIINE

Ha peleHue

5—6 Pemenune conepkutT HeE3HAUUTENbHBIE OIINOKH, TPOOENbl B 0OOCHOBAHUSIX, HO
B LIEJIOM BEPHO M MOXET CTaTh IOJIHOCTBHIO MPABHJIBHBIM IOCNE HEOOIBIINX

WCTIPABJICHUHN WJIN JONOJHEHUH

2—3 Jloka3aHbl BCIOMOTraTeJbHBIE YTBEP KACHUS, TOMOTAOIINE B PELICHUHU 3a0a41

0—1 PaccmoTpeHb! oTaenbHbIe BaXKHbIE CIy4ad MPU OTCYTCTBHH peLeHust (WId Py

OmOOYHOM PELICHUN)

0 Pemenne HeBepHOE, MPOABUKEHHSI OTCYTCTBYIOT

0 Pemenue orcyTcTBYET

ITomumo 3TOr0, B MeTOAMYECKUX PEKOMEHAIMAX 110 MPOBEACHUIO OJUMITHAbI CIAYeT
NPOMH(POPMHUPOBATH JKIOPH IIKOJBHOTO 3TAra O TOM, YTO:

a) moboe MmpaBUIIBHOE pelleHne oleHuBaeTcst B 7 0amioB. Hegomyctumo cusitre 6ajuioB
3a TO, YTO pELIeHHE CJIMLIKOM MJUHHOe, WM 3a TO, YTO pPELICHHE IIKOJbHHKA OTIHYAeTCS
OT MPHUBEAEHHOTO B METOAMYECKUX pa3paboTKaxX WM OT APYIMX PEIIEHHM, W3BECTHBIX KIOPH,
Npu MPOBepKe padOThl BAXKHO BHUKHYTh B JIOTHKY PACCYKOCHHMI Y4YaCTHHKA, OLIEHHUBAETCSI
CTEMNeHb €€ MPaBHIIBHOCTU U MOJHOTBI,

0) omumnmanHas padoTa HE SIBJISAETCS KOHTPOJIbHOW padoTOH ydaCTHHMKA, IMOSTOMY
Jo0ble UCTpaBieHUs B paboTe, B TOM YHC/IE 3a4épPKHUBAHUE PaHEe HAIMMCAHHOTO TEKCTa, He
SIBJIIFOTCSI OCHOBAHWEM Uil CHSITHSI OajiOB, HENOMyCTUMO CHsTHE OajuioB B padore 3a

HEAKKYPaTHOCTb 3aIMCH PELIEHUN MTPU €€ BBINOJHEHUH,




B) Ga/uibl HE BBICTABJISIFOTCS «3a CTapaHUE YYAaCTHUKA», B TOM YHCJIE 3a 3aluch B pabore
00MBIIOro 1O 00BEMY TEKCTA, HE COAEPIKAIIErO MPOABIKEHHI B PEIIIEHUH 3a1a4H;

F) HO66I[I/IT6J'I$IMI/I OJIUMITHUAAbI B OI[HOI>'I napannemxl MOFYT CTaTh HCCKOJBKO yLIaCTHI/IKOB,
HabOpasIre HaubOoJbIIee KOMHYECTBO OANIOB, MO3TOMY HE CIEAYeT B O0S3aTeIbHOM TOPSIKE

«Pa3BOAUTH IO MECTaAM» JIYUIIHUX YYACTHUKOB OJIMMIIUAABI.

1.6. Ilepeyennb cpeacTs 00y4eHuUsi H BOCHIUTAHUSI, HCIOJIb3YeMbIX IPH POBeJeHHH

IIKOJbHOI'0O 3Tana oJJUMIIHAAbI

TupaxkupoBaHue 3aaHUI OCYIIECTBIISIETCS ¢ YUYETOM CIIEAYIOIMUX MMAPaMETPOB. JIUCTHI
Ooymaru hopmara AS unmu A4, uépHo-Oenas mevarsb.

JInst BBIMIOJIHEHUST 3aaHUN OJNIMMITHAABI KAXKIAOMY YYaCTHHKY TPeOYIOTCS OTHENbHBbIC
auctel Oymaru (Gopmara A4. Jlas 4YEpHOBHKOB BBIHAIOTCS OTHENBHBIE JIUCTHL 3aruCh
HA YEPHOBHKAX HE YYHUTHIBAOTCS TPU MPOBEPKE BBIMOJHEHHBIX OJMMITHAHBIX 3aJaHUM.
UepHOBUKU CHAIOTCS BMECTE C BBIMIOJHEHHBIMU 33aHUSMU. YYaCTHUKH HCIOJB3YIOT CBOU
MUCbMEHHBbIE TPHHAUICKHOCTU. ABTOPYYKAa C CHHHMH, (DUOJNIETOBBIMU WM YEPHBIMU
YepHUJIAMH, LIUPKYJIb, IUHEIKa, KapaHAaIy. 3anpeneHo UCTIONb30BAHUE ISl 3AMUCH PEIIeHUN

PY4€K C KPAaCHBIMU UJIU 3€JIEHBIMU YEPHUIIAMU.

1.7. llepedyeHb CIPABOYHBIX MATEPHAJIOB, CPEACTB CBS3H H 3JIEKTPOHHO-BbIYHCJIUTEIbHOM

TE¢XHHKH, pa3pellléHHbIX K UCITOJIB30BAHHIO BO BpEMsH NPOBEACHUA OJITUMIIHAABI

Y4acTHHUKAM BO BpeMsl IPOBEACHUs OJIMMIIMAJbI B ayAUTOPUH 3ANPELIEHO UMETh NPHU
cebe cpencTBa CBS3HM, OJEKTPOHHO-BBIYMCIHUTEIBHYIO TEXHUKY, (OTO-, ayaAwo- U
BUJI€0ANNIAPATYPY, CIPABOYHBIE MATEPHUAJIbI, MHCbMEHHBIE 3AMETKH U MHBIE CPENCTBA XPAHECHUS

U repenavyu HHPOpMaLuu.

1.8. IToka3 padoT u mpoBeIeHUE aneJJISIIUI

Kaxnaplii y4acTHUK OJIMMNUAABl UMEET MPaBO O3HAKOMUTBCS C PE3yJNbTaTaMU MPOBEPKHU
coeli paboTel. PekoMeHnyeMoe BpeMsl IPOBENeHHs MOKasa padoOT — Ha CIeAYIOUMH y4eOHbIH
AeHb TOcie NpoBeneHus onuMnuanael. Ilepen mposeneHneM mnokasa paboT JKIOPH JOJDKHO
O3HAKOMUTb YYACTHUKOB OJIMMIIHAABI C PCIICHUAMU 3adad U KPUTCPUAMH OLCHHUBAHUA. B
yCTHOH (popMe myTéM mpoBeneHHs pazdopa BapHaHTOB (OTAENBHO U KAXKIOrO Kjacca) Judo
MyTEM MNPENOCTABICHUS YYaCTHUKAM PELICHUH 3aJaHUNH U KPUTEPUEB OLICHUBAHUS B MI€YaTHOM
Bune. llpu mpoBemeHnn mokasa padOT WIEHbI KIOPH [AOT YYaCTHUKY OJHMITHAAbBI

apTryMEHTHPOBAHHBIE TIOSICHEHHS 110 CHIDKEHHUIO OaJIjIoB.



B ciydae Hecornmacus ydaCTHHMKA OJIMMITHAIBI C BBICTABJICHHBIMH OalllaMd OH NOJAET
aneyusinuio. IIponenypa nmogaum aneyusinuu ONPENENseTcs OPraHU3aTOPOM IIKOJBHOIO JTamna
onuMnuaabl B coorBeTcTBuU ¢ [lopsinkom. BaxkHo oTMeTnTh, 9T Gasuisl B paboTax MOryT OBITh
U3MEHEHBI TOJBKO MOCJE PACCMOTPEHUS aNeJUIILMM W NPUHATHS MOJOXUTEIBHOIO PELICHUs
no ux u3MeHeHwro. llpu mpoBeneHnu mokasza paboT Oayuibl MOTYT OBITH U3MEHEHBI TOJBKO
B CJly4ae yCTAHOBJICHHUsS] TEXHUYECKOH OMIMOKM MO BHECEHHIO OayutoB B mporokoi. Ilpm sTom

MTOBBILIIEHHE OAJIJIOB BO3MOXKHO TOJIBKO HYTéM nogavv y4aCTHUKOM OJIMMITIUAAbI allCJUIAIUN.

1.9. TemaTHKA 3a0aHHH INKOJHLHOI0 YTANA OJHMIIHAIDI

Huxe npuBeneHa TeMaThka OJIMMIMAIHBIX 3a1aHUN ISl Pa3HBIX KJIACCOB.
B mpuBenéHHOM CHHCKe TeM M Hap KJIACCOB HEKOTOPBIE TEMbI MOTYT OTHOCHUTBCS

TOJIBKO K OoJiee cTapiieMy U3 HUX (B COOTBETCTBHHU C H3YYEHHBIM MaTEPHAIIOM).

4—5 KJIACCBI

HarypanbHble uncia u HyJb.

Jlenutenu U KpaTHbIE YHUCIIA.

Henenue ¢ ocraTkoMm.

YéTHOCTS.

TexkcToBble 3ana4n.

I'eomerpuueckne GUrypel Ha MIOCKOCTH, U3MEPEHHIE T€OMETPHUUECKUX BEITMYHH.
CnenuanbHble 0JIMMIIHAHBIC TEMBbI.

Umncnosble peOychl. B3pemnBaHmst, nepeanBaHuys.

Jlornueckue 3anaun. ICTUHHBIE U JIOXKHBIE YTBEPXKACHMUS.

ITocTpoenune npuMepoOB U KOHTPIPUMEPOB.

Paszpesanus.

6—7 KJIACCBI

Yucna v BbIYMCIEHHS,

HarypanbHbie uucia u Hyjb. JlecaTuunas cucremMa CHUCISHUSI.

Apudmerndeckne neWCTBUSA C HATypalbHbIMH uuciamu. llpeacraBieHue Yucia
B IECATUYHON CUCTEME.

Henutenu u kparaeie uncna. [Ipocteie u cocraBubie uncna. HOK u HOJI. Ilonstue
0 B3aMMHO MPOCTHIX Uncaax. Pa3jioskeHre yucia Ha MpoCTble MHOKHUTEINH.

YETHOCTD.
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Henenue ¢ ocrarkom. IlpusHaku aenumoctu Ha 2, 3, 5, 6, 9.

OObikHOBeHHBIE ~ npodu.  CpaBHeHwe  apoOeidl.  Apudmerndeckne — IeHCTBHS
¢ OOBIKHOBEHHBIMU APOOSIMHL.

HecaTuanblie ApoOu.

Otnowenus. IIponopuuu. OcHOBHOE CBOMCTBO IPOMOPLIUH.

[Ipsimast u oOpaTHast MPONOPIHMOHAIBHOCTD BeTU4UH. [IpoLeHTHI.

ITonoxuTenpHble U OTpULIATENbHBIE Ynciaa. Moayib yucna. CpaBHEHHE MOJOKUTENbHBIX
U OTPHUIATENBHBIX YHCeN. ApupMeTHUECKHe ACHCTBUS C MOJIOKUTENbHBIMUA U OTPULIATEIbHBIMU
YHCIIAMU, CBOHCTBA apr(pMeTHIeCKNX NeHCTBUN.

Ienbie uncna. PanimoHanbHbIe YUCa.

YpaBHeHus.

YpasHeHue ¢ ogHON nepemeHHoN. Kopau ypasHeHus. JIuneliHoe ypaBHEHHE.

DyHKIHUH.

Oyukuus. ['papuk pynkumn. @ynkmmm y = kx, y = kx + b.

TexkcToBble 3aa4K, CBOAALINUECS K PELIEHUIO YPAaBHEHMIA.

IIpencraBneHue 0 HAYAJIBHBIX NOHSITUSIX TeOMeTPHH, reoMeTPHYECKHX (Urypax.
PaBencTBoO (puryp.

OTtpesok. JlmnHa oTpeska u e€ cBoiicTBa. PaccTosiHHE MEXIy TOUKAMH.

VYron. Bune! yrinos. CmexxHble U BEpTUKAJIbHBIE YTIJIbl U UX CBOICTBA.

ITepecekatouiuecs u napansenbHble npsaMble. IlepnenaukynspHele npsmble.

TpeyronbHuk U ero sneMeHThl. IlpusHaku paBeHCTBa TpeyrojpHUKOB. CyMma YIJoB
TPEeyrojbHHUKA.

[Ipencrapnenue o TuIOATN GUTYPHL.

CnenuanbHble 0JIMMIIHAHBIC TEMBbI.

Uucnosble peOychl. B3pemuBanms.

Jlornueckue 3anaun. UcTHHHBIE U JIOXKHbBIE YTBEPIKIECHUS.

«Ouenka + npumep».

ITocTpoenune npumMepoB U KOHTPIIPUMEPOB.

HnBapuant.

IMpunuun Jupuxie.

Paspesanus.

Packpacku.

HrpsL

11



8—9 KJIACCHI

Yucaa v BbIYUCTCHUS.

HarypanpHele uucna m Hynb. JlecATHdHash cuCTeMa CUHUCIEHUS. Apudmerndeckue
JENCTBHA C HATypaJlbHbIMU ynciamu. IIpencrasnenue yucna B eCATUYHON CUCTEME

Henurenu u kpatHble uncia. IIpocteie u cocTaBHble Yncaa. B3anMHO MPOCThIE YKCIA.

Pasnosxenne yucia Ha npocteie MHOXKUTENU. Y€THOCTD. [lenenue ¢ octatkoM. [lpusnaku
nemmmoctw Ha 2,3, 55,6,9, 11.

CaoticTsa ¢akropuana. CBOWCTBA MPOCTHIX ACTUTENIEH YHCIIA H €T0 CTENeHEeH.

OObikHOBeHHBIE ~ npodu.  CpaBHeHme  apoOeidl.  Apudmernueckne — IeHCTBHS
¢ OOBIKHOBEHHBIMU APOOSIMHL.

HecsaTuanbie ApoOu.

Otromenust. Ilpomopuun. OcHoBHOe cBoiicTBO mpomopuuu. Ilpsmas u oOpaTHas
MPONOPLUOHAIBHOCTL BeN4YuH. [IponeHTsI.

ITonoxuTenpHble U OTpULIATENbHBIE Yncia. Moayib yucna. CpaBHEHHE MOJOKUTENbHBIX
U OTPHUIATENBHBIX YHCeN. ApupMeTHUeCKre ASHCTBUS C MOJIOKUTENbHBIMUA U OTPULIATEIbHBIMU
YHCIIAMH, CBOHCTBA apu(pMeTHIecKnX neiCTBUH.

Hensle wumcna. PaumonanpHble uncna. [lonstne 00 uppanvoHAIBLHOM — YHCIE.
H3obpaskeHne ynucen TOUKaMi Ha KOOPAMHATHOHN MPSIMOH.

Uucnosele HEpaBeHCTBA U UX cBoMcTBa. Onepanuy ¢ YMCIOBBIMU HEPABEHCTBAMH.

KBangpaTHBIil KOPEHB.

BoipaxkeHnus u ux npeodpa3zoBaHusi.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTeleM U e€ cBoicTBa. MHorouseHsl. DopMyJibl
COKpPAIEHHOIO YMHOXKEHUs. Pa3noxeHne MHOrOwIeHOB Ha MHOxuTenu. Teopema besy.

KBagpaTHelil TPEXUIIEH: BBIACICHUE KBAAPATA IBYWICHA, PA3JIOKCHUE HA MHOKUTEIH.

Apudmerndeckas 1 reoOMeTpUIECKast MPOTPECCHH.

YpaBHeHHUs1 M HEPABEHCTBA.

VYpaBHeHnne ¢ opHoi nepeMeHHoOW. KopHu ypasHeHus. JIuHeillHOE ypaBHEHUE.
KBanpatnoe ypasHenue. @opMyna KOpHEH KBaapaTHOro ypasHeHus. Teopema Buera. Penenue
pPaLMOHAIBHBIX YPABHEHU.

VYpaBHeHue c AByMsi nepeMeHHbIMH. Cuctema ypaBHeHUi. PellleHue cHCTeMbl ABYX
JIMHENHBIX YPABHEHUH C IBYMsl IEPEMEHHBIMU. PelleHne NpOoCTeNINX HEJTUHEHHBIX CUCTEM.

I'padnueckas nHTEpIIpETALINS PELICHUS CHCTEM YPABHEHHH C IBYMsI IEPEMEHHBIMH.

HepasencrBa. JluHeliHblE HEpaBEHCTBA C OJHOM TNEPEMEHHOM W MX CHCTEMBIL.

HepaseHnctsa BTOpOI CTENEHU ¢ ONHON nepeMeHHoN. HepaBeHCTBa O CpeHUX.
12



TekcTroBble 3amadn, CBOJALIMECS K PEIICHHIO YPaBHEHUH, HEPABEHCTB, CHCTEM
YPaBHEHHUH.

DyHKIHUH.

IIpssmoyronpHas cucTeMa KOOPAUHAT HA MJIOCKOCTH.

Oyuknust. O6nacTe ompenesieHus U oOmacth 3HadeHwit QyHKuu. ['padux GyHKIMU.
Boszpacranne QyHKINH, COXpaHEHHE 3HAKA HA IPOMEXKYTKE.

Oyukuun: y = kx, y=kx + b,y =klx,y=x* y=x', y=ax* + bx + ¢, y=|x|.

IIpeobpazoBanne  rpadukoB  (yHkumii. CBolcTBa  KBaApPaTHOTO  TPEXHUIIEHA.
I'eomerpuueckue cBoiicTBa rpaduka KBaApaTHIHON (PYHKLINH.

ILnanumeTpus.

TpeyronbHuK U ero sneMeHThl. IIpusHaku paBeHCTBa TpeyrojpHUKOB. CyMma YIJoB
TPEYTOJIbHUKA.

ITonobue TpeyronbaukoB. [Ipu3Haku mopodus TPEyroIbHUKOB.

HepaBeHCTBO TpeyroibHUKa.

CpenHsist TMHUA TPEYroJNbHUKA U €€ CBOWUCTBA.

COOTHOIIIEHUST MEKAY CTOPOHAMU U yrilaMu TpeyroibHrka. CBONCTBA paBHOOEIPEHHOTO
U PaBHOCTOPOHHEro TPeyrojdbHUKOB. IIpsiMmoyronmbHbli TpeyronbHuk. Teopema Iludaropa.
Pelenue npsiMOyroJibHbIX TPEYTrOJIbHUKOB.

YereipéxyronpHuku. [lapannenorpamm, ero cBoicTBa W NpusHaku. lIpsaMOyronpHUK,
pom0, kBaapat u ux csoiicra. Tpameuus. CpenHss TUHUS Tparnenun u eé cpoiicrea. [lnomanu
YeTbIPEXYTOJIbHUKOB.

[TonsTHe 0 CUMMETPUU.

OxpyxxHocTb U Kkpyr. KacatenpHas k OkpyHOCTH U €€ cBolicTBa. lleHTpasnbHbIE U
BIUCaHHble yribl. OKpy>KHOCTb, ONMHUCAHHAs OKOJIO TpeyrojbHuka. OKpyKHOCTb, BIHCAHHAs
B TPEYTOJIbHUK.

Yron Mexay KacaTenbHON U Xopaoi. IIponopunonanbHbIe OTPE3KH B OKPYXKHOCTH.

3ana4yu Ha MOCTPOCHUE C TIOMOLIBIO LIUPKYJISL U TMHENKH

Bektop. VYronm wmexny Bektopamu. Koopaunatet BekTOpa. CJ0KE€HHE BEKTOPOB.
YMHOKeHHe BeKTopa Ha 4yncio. CKkalsipHOe IPOU3BeeHHe BEKTOPOB.

CnenunanbHble 0JIMMIIHAHBIC TEMBbI.

Jlornyeckue 3anaun. CTUHHBIE U JIOXKHbBIE YTBEPKIACHUS.

«Ouenka + npumep».

ITocTpoenune npuMepoOB U KOHTPIIPUMEPOB.

[punuun Jupuxie.
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Paspesanus.

Packpacku.

HrpsrL

HnBapuant.

DneMeHThl KOMOUHATOPHKHL.

JunodaHToBbI ypaBHeHHS (YPABHEHHUS B LEIBIX YHCIIAX ).

10—11 KUIIACCBI

Yucaa u BbIYUCTCHUS.

Henumocts. IIpocThie u cocTaBHble yncna. Paznoxenue dnciaa Ha MPOCThIE MHOXKHUTEIH.
Yeraocts. Mlenenue ¢ ocrarkoM. [IpusHaku nenumoctu Ha 2k, 3, Sk, 6, 9, 11. CgolicTBa
¢akxTopuana. CBOHCTBA MPOCTBIX ACTUTENEH YUCHa U ero cTenenell. B3auMHo npocThie uncia.

Llenpie uncna. Panmonanpubie yncna. MppanuonanpHbie uncia. Yucno m.

BoipaxeHnus u ux npeodpa3zoBaHusi.

Mmuorounensl.  @OpMyJibl  COKPAIEHHOTO YMHOXEHHUS. Pas3joikeHne MHOIOUYJICHOB
Ha MHOkutenu. Teopema besy.

Apudmerndeckas 1 reoMeTpUIECKast MPOrPECCHH.

Kopenb n-i crenenu u ero csoiicTsa. CBOICTBA CTENEHU C palMOHAIbHBIM [TOKA3aTEeNeM.

Tpuronomerpus.

OcHOBHbIE TPUTOHOMETpUYECKHE TOXKAeCTBAa. POpPMyJIbl IPUBEIEHUS.

[IpeobpazoBanuss TPUTOHOMETPUUECKUX BbIpakeHHH. CBONCTBA TPHUTOHOMETPHUYECKUX
(byHKUIMH: OrpaHUYEHHOCTbD, IEPUOIUIHOCTD.

YpaBHeHHUS] M HEPABEHCTBA.

YpasHeHus1 ¢ ogHoOM nepeMeHHon. KpanpaTtHble ypasHeHus. Teopema Buera.

Uppaumonanbhble ypaBHeHHs. llokasarenbHble W jorapuMuyeckne ypaBHEHHs, HX
cucTeMbl. TpUrOHOMETPUYECKHE YPABHEHUSI.

Hepasenctea ¢ OgHOM nepemMeHHOW. PemieHne HepaBeHCTB METOAOM MHTEPBAJIOB.
ITokazaTenpHbIe 1 JOrapupMUUECKUE HEPABEHCTBA.

VYpaBHEHHsT W HEPABEHCTBA, COJAEPKAIIME IMEPEMEHHYI0 IIOA 3HAKOM MOXYJI.
IIpocreiimue ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.

HepaseHncTBa BTOpOI CTENeHU ¢ OAHON nepeMeHHon. HepaBeHCcTBa O cpenHuX.

CucremMbl ypaBHEHUH.

TexkcTroBble 3amauu, CBOASLIMECS K PEIICHUIO YPABHEHUIH, HEPABEHCTB, CHCTEM

YPaBHEHHUH.
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DyHKIHH.

UncnoBble (YHKIMM M WX CBOWCTBA. NEPUOAMYHOCTb, UYETHOCTb W HEUYETHOCTD,
SKCTPEMYMBbI, HauOoNblllee W HANMEHbLIEC 3HAYEHHs, IPOMEKYTKH 3HAKOIOCTOSIHCTBA,
orpanudeHHOCTD. [loHsiTe 00 obpatHoil (yHKIMH. CBOWCTBO rpadMKOB B3aUMHO OOPATHBIX
byHKUHHA.

TpuroHomerpudeckne (YHKIMHM YHCIOBOTO apryMEHTAa: CHHYC, KOCHHYC, TaHI'€HC,
kotaHrenc. CBOWCTBa U rpaKH TPUTOHOMETPHUECKUX (YHKIIHH.

IMokazarenvHast ¢yHkius, eé cBoiictBa u rpaduk. Jlorapudpmuueckas QyHKIUs, €€
cBoticTBa u rpaduk. CreneHHast pyHKIMS, €€ CBOHCTBA U rpaduK.

IIponssonHast, €€ reOMeTPUUECKUI U MEXaHUYECKUI CMBICIL.

[IpumeHeHre MPONU3BOAHON K HUCCIENOBAHUIO (PYHKIIHM, HAXOKACHUIO X HAUOOJBINNUX U
HAMMEHBIINX 3HAa4YeHHH W mocTpoeHuto rpadukos. Iloctpoenune n mpeodpasoBanue rpadukos
byHKUMHA.

KacarenbHnas u e€ CBOICTBA.

ILnanumeTpus U cTepeoMeTpHsl.

IInanumempus.

IIpusHaku paBeHCTBaA TPEYrodbHUKOB. [Ipu3Haku nogobus TpeyronpHIKoB. HepaBeHCTBO
TpeyronbHuka. I1nomans TpeyroabHuKa.

MmuoroyronsHuku. [IpaBuibHbIE MHOTOYTOJIBHUKH.

OxkpyxHocTb. KacaTenpHass k OKpY)XKHOCTH U €€ cBOicTBa. L{eHTpaibHbIC U BIIUCAHHBIC
yrapl.  OKpy»XHOCTb, ONMCaHHAas OKOJO TpeyroibHUka. OKpyXKHOCTb, BIHMCAaHHAs B
TPEyTOJIbHUK.

Yron Mexnay KacaTenbHOU U Xopaoi. IIponopunoHaipHble OTPE3KU B OKPYKHOCTH.

BexTop. CBolicTBa BEKTOPOB.

Cmepeomempusl.

B3anmnOe pacnonoxeHue npsiMeIX B MPOCTPAHCTBE.

CaolicTBa napasieabHOCTH U MEePHEHANKYIISIPHOCTH MPSMBbIX.

B3anmuHoe pacnonokeHue npsiMOM M IUIOCKOCTU. IlepneHaukynssp M HaKJIOHHAs
K ockoctu. CBONCTBa MapajuleIbHOCTH U MEPHEeHAUKYJISIPHOCTH MPsAMBIX M IUIOCKOCTEH.
Teopema o Tpéx nepneHANKYIsIpax.

Bzanmnaoe pacnonoxkeHue aByx miockocted.  CBoiicTBA mapaUIeIbHOCTH U
NEPNEHAUKYJIAPHOCTH IJIOCKOCTEH. YTOoa MeXAy NpsMBIMH. YTOJI MeXAy NOpsAMOH U
MJIOCKOCTBIO. JIByrpaHHbI U MHOTOTPAHHBIN yIuibl. JINHEWHBIN Yoy ABYTPAHHOIO YIJIA.

[Mapannenenunen. [Tupamuna. [pusma.
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JlekapTOBBI KOOPAMHATHI B IPOCTPAHCTBE. PaccTosiHne MeXTy TOUKaMH.
BexTtop B mpocTpaHCTBE.

CneunuajbHbie 0JIUMIUATHBIE TEMBbI.
«Ouenka + npumep».

ITocTpoeHue mpuMepoB U KOHTPIIPHUMEPOB.
[Mpunuun Jupuxie.

Packpacku.

HrpsrL

Meton MaTeMaTH4eCKON HHAYKIIUH.
I'eomerpuueckue cBoiicTBa rpaduKoB QPyHKIIHH.
DneMeHThl KOMOUHATOPHKHL.

JnodaHTOBb ypaBHeHHs (YPABHEHUS B LEJIBIX YHCIIAX ).

1.10. TunoBbIe 32JaHHA HIKOJbHOI'0 3TANA OJIHMITHAABI

Hwxke npuBeneHpl mpUMepbl TUTIOBBIX 3a4a4 MIKOJbHOIO 3Tala OJUMITHAIBI C YKA3aHHEM
NPUMEPHON CJIOXKHOCTU JJISi COOTBETCTBYIOIIErO Kijacca. 3amaHus pa3OHUThI MO OCHOBHBIM

TCMaM.

Apudmernka, yucjoBbie pedycbl

(4—S5 wxuacesl, cpeanss.) BoccranoBure npumep Ha CiokeHHe, TAe HU(PHI ClaraéMbIx
3aMEHEHBI 3BE3IOUKAMU; ** + *% + #*= 206,

Oteet. 99+99+98=296.

(4—6 xuaccwl, aérkas.) Halinute pemenue uucnoBoro pedyca AAA — AA — A = B.
OnnHakoBbIM OYKBaM COOTBETCTBYIOT OJJMHAKOBBIE LIU(PBI, Pa3HBIM — Pa3HbIE.

Otger. 111 -11-1=99.

(5—6 xnaccel, cpeansisi.) PaccraBbre ckoOku B BbipaxkeHuu 1 : 2 : 3 : 4 . 5 =30 Tak,
YTOOBI OJYYHJIOCH BEPHOE PABEHCTBO.

OtBer. 1:(2:3:4:5)=30.

(7—8 kaaccwl, nérkas.) PaccraBbTe ckOOKHU B JIEBOH 4acTh BeIpakeHus1 203 :4:5:6=5
TaK, YTOOBI OJYYHIIOCH BEPHOE PABEHCTBO.
OtBer. (2:3):((4:5):6)=>5.
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(7—8 knaccewl, caoxkuan.) Ckonbko pemenuii umeer pedyc ABBB xC + AC = CBAC ?
OnuHakoBbIM OyKBaM COOTBETCTBYIOT OTMHAKOBBIC LIU(PHI, PA3HBIM — Pa3HBIE.
OrBer. 8 pemenuii.

Pemenne. 3amerum, uro mudper 4 u C — HeHyneBble. Borurem u3 000MX Hacreid

paBeHCTBA AC . Honyuum ABBB x(C =(CB00 . ITockonbky nepsas mudpa uncaa CB00 pasHa
C

, 3TO BO3MOXKHO TOJIBKO B ciy4ae, Korna A=1. ITonyuum

1BBB x(C =000+ BBB xC = CB00=C000+B00, orkyna BBBxC =B00. DT0 BO3MOKHO

tonbko mpu B=0. Hrak, A=1 u B=0. IlogctaBuM 5TH 3Ha4Y€HHUs B YCJIOBHUE:

1000xC +1C =C01C . D10 paBeHcTBO BhINONHSIETCsI TTpu JIEOObIX . OmHAKO pasHbIM OyKBam
COOTBeTCTBYIOT pasHble mudpsl, mosromy C =0 u C #1. Ocranock 8 Bo3moxkHocTel mist C .

3HauuT, pedyc uMeer 8 penieHui.

(8 kaace, cpennsisi.) Yucno, cocrosimee n3 N mudp 8 (mpyrux umdp B 4mciae HET),
yMHOXWH Ha yucio 8. IlonmyueHHoe mnpousBeAeHHe uMeeT cymmy Imdp, pasHyo 1200.
Haiigute V.

OTser. 1191.

Pemenne. IlepemHOxHB uncna B cTodOuK, nojyunMm pesyipratr: 7111...11104. B sTom

gucye N — 2 enunaunbl. A cymma ero mudp pasHa 7+ (N —2)+4=1200, orkyna N = 1191.

(8 xnacce, cpennsisn.) Halimute kakoe-HUOYIb HATypaJibHOE YUCIIO, TIpOou3BeaeHue nudp
koTOoporo Ha 50 6onbIe CyMMbI ero udp.

Orser. Hanpumep, 9811111.

Paspe3zanus

(4—6 xnaccsl, cpeansisi.) Paspexxbre yron 8x8 Ha yrosku u3 Tpéx kietok (puc. 1).

Puc. 1
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PewueHre. OfHO M3 BO3MOXKHbIX PELUEHNIA NOKa3aHO Ha PUCYHKe 2.

(7—8 knaccbl, cpeaHsas.) PaspexxbTe KBagpaT 3x3 Ha [iBe YacTu U KBagpaT 4x4 Ha e
4acTM TaK, YTOObI U3 NOMYYEHHBIX YETLIPEX KYCKOB MOXHO Obl/10 CIOXWUTL KBaJpar.

PeLueHwne. [1Ba BO3MOXHbIX BapvaHTa NoKa3aHbl Ha pUCYHKe 3.

Puc. 3

TekcToBble 3aa4u

(4—5 knaccbl, nérkas.) Ha nucte 6ymaryv HapucoBaHbl KBaZpaT U NPAMOYrOfbHUK.
KBagpat umeeT nnowas 25 cM . OfHa 13 CTOPOH NPSMOYro/ibHMKAa Ha 1 ¢M 60/bLle CTOPOHBI
KBagpara, a gpyras CTOpOHa Ha 2 CM MeHblle CTOPOHbI KBajpata. HaiguTe nnowagb 3Toro
NPAMOYTO/IbHUKA.

OTBeT. 18 cMm .

(6—7 Knaccbl, cpefHsAA.) [NeTs ckasan, YTo Y Hero 6paTbeB W cecTep NOPoBHY, a Malla
CKaszana, 4YTo y Heé OpaTbeB B Tpu pasa 60/blue, Yem cecTép. CKOMbKO AETEeil B CeMbe, eC/u
Mawua v NMeTs - 6pat n cectpa?

OTBeT. 5 geTeli (3 6paTa 1 2 cecTpsbl).
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Pemenne. [Iycts cectép B cembe x. Torna us orsera Iletu cnenyer, 4ro OpaTeeB B cCeMbe

x + 1. Teneps u3 orBera Mammu nony4yaem ypasHenue x + 1 = 3(x — 1), otkyna x = 2.

(5—7 xnaccewl, cpennsisi.) YV Kapicona B mkady crosar 5 6aHOK MaluHOBOTO, 8 OaHOK
3emistHU4gHOTO, 10 OaHOK BUIIHEBOrO M 25 OaHOK KJIYOHWYHOro BapeHbs. MoskeT i Kapicon
CBECTb BCE BApPEHBE, €CIU KaXIbliH J€Hb OH XOYeT ChedaTh 2 OaHKU BapeHbs, MPH 3TOM
00s13aTeTbHO U3 Pa3HBIX STOA?

Otser. He moxer.

Pemenne. Kaxxnyro 6anky kiayOHMYHOTO BapeHbsi KapicoH crenaer BMeCTe ¢ KaKOH-TO
u3 5 + 8 + 10 = 23 GaHOK APYroro BapeHbs. 3HAYHUT, OH ChecT He Oosee 23 OaHOK KIyOHHMYHOTO

BapeHbsI U BCE BAPEHbE CHECTb HE CMOJXKET.

(5—7 xknaccel, cpegnss.) B smmke 25 kr reozneii. Kak ¢ moMolipio 4aieyHblX BECOB U
OJIHOM rupu B 1 Kr 3a Ba B3BELINBaHUs OTMEPUTH 19 kr reo3aeit?

Pemenune. IIpu nepsoMm B3BelIMBAHWMM HA OAHY W3 4YalleK BECOB KJIAAEM THPIO U BCE
I'BO3JM PACKJIaIbIBaEM IO HallKaM TaK, YTOObl yCTaHOBHIIOCH paBHOBecHe. [lomyunm 13 u 12 xr
reosfeil. [lepByro KydKy OTKJIaIbpIBaeM, a OCTaJbHbIE I'BO3U AEJIUM IIOMNOJaM, B3BelInBas Oe3

rupu: 12 = 6 + 6. [lonyunnnu HCKOMOE KOJMYECTBO rBo3aen: 19 =13 + 6.

(5—7 kaaccsl, cpeansisi.) Ha npsmMoii uepes paBHblE IPOMEXKYTKU MTOCTABUIIN CTO TOUEK,
U OHM 3aHsUIM OTPE30K JJIMHBI ¢. 3aTeM Ha NpPsMON uepe3 Takue K€ MPOMEXYTKU MOCTaBUIIH
JECAThb THICSY TOYEK, U OHHU 3aHsUTH OTPE30K AuHbI b. Bo ckonbko pa3 b 6omnbiue a?

OTser. B 101 pas.

Pemenne. O003HaunM AnuHY npoMekyTka 3a x. 100 Todek nensaT OTpe3OK IJIMHBI d
Ha 99 mpomexxyTkoB, a 10 000 Touek nmenar oTpe3ok MuHbI b Ha 9999 mpomexyTkoB. I[TosTomy

a=99, b=9999xu b= 10la.

(6—7 kuaaccel, cpeaHsisi.) K HoBoromHeMy MNpa3gHHKY IIKOJNA IOKYMHAaeT KaXAOMy
VYEHUKY MO wmokonagke. M3BeCTHO, 4TO €cau MOKynaTb IIOKOJaA B ymakoBkax mno 20
IIOKOJIAZIOK B KaXAOH, TO MOHAmoOWTCS Ha S5 yHakoBOK OOJbIle, YeM YIAKOBOK 1o 24
mokonaakyu. CKOJIbKO Y4EHUKOB B HIKOJE?

OTtser. 600.
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(7—8 kunaccsl, cpeansisi.) Tpu yuenuka 4, B u C yuacrBoBanu B 6ere Ha 100 m. Korna A
npubexan Ha ¢puaMm, B Obu1 mo3agu Hero Ha 10 M, Takxke, korma B ¢uammuposan, C Obut
no3aau Hero Ha 10 M. Ha ckonbko MeTpoB Ha ¢unmine A onepemun C?

OTser. Ha 19 meTpos.

Pemenne. Cxopocte B coctasnsier 0,9 ot ckopoctu A, a ckopocts C cocrasnsier 0,9

ot ckopoctH B, 1. €. 0,81 ot ckopocTu 4.

(7—8 kaaccsl, cpeanss.) Onpenenure, YeMy paBeH YroJl MEXIYy 4acOBOH M MUHYTHOMH
CTpeJIKaMH 4acoB B 23 Jaca 45 MUHYT.

OTtser. 82,5°.

Pemenne. Yron mexxay MuHyTHOM cTpenkoil u 12:00 paBen 90°, a Mexny 4acoBOH U

360°
12

1
12:00 pasen uerseptu o1 yrua Mexxay 11:00 u 12:00, T.e. paBeH i =7,5°.

(8—9 knaccnl, cpeansisi.) Iloe3n, nBurasch ¢ NOCTOSTHHON CKOpPOCTHIO, K 17:00 mpoexan
B 1,25 pa3a Gonpmmii nmyTh, yeM k 16:00. Korna moe3n Beiexan?

Otgert. B 12:00.

Pemenune. 3a 1 gac ot 16:00 no 17:00 moe3x mpoexan 0,25 myTu ¢ MOMEHTa BbIe3a

1o 16:00. 3nauut, oH exan 4 4aca u Beiexaa B 12:00.

(7—8 waaccel, cpeanss.) J[Ba aBTOMOOWJISI, HAXOASIIMECS HA PACCTOSHUU S KM APYT
OT JIpyra, OBWXKYTCS HaBCTpeuy apyr apyry. CKOpocTh mepBOro aBTOMOOMIIS V) KM/Y, BTOPOTO —

vy kM/4. Yepes kakoe BpeMsi OHM CHOBA OKaXKyTCsl HA PACCTOSTHUM § KM APYT OT Apyra?

28
OTtser. )
v +v,

Pemenne. ABTomMoOMIHM BCTpeTATCA depe3 —— 4. [lodToMy uepes Takoe ke BpeMsi

v, +v,

MOoCJI€ MOMCHTA BCTPEUH PACCTOAHUEC MEXKIY HUMH CHOBA CTAHET PABHO S.

(7—8 xuaccwl, cpeansisi.) B nBa k1ocka MocTymui TOBap MO OJUHAKOBOM LieHe. Yepes
HENeN0 B TIEPBOM KHMOCKE BCe IeHbI ObUTH CHIDKeHBI Ha 10%, a emé uepes Hememro — IMOAHATHI
Ha 20%. Bo BTOpOM KHOCKE 4epe3 1Be HeaelH LeHbl OblH yBenuueHbl Ha 10%. B kakom knocke
4epes J1Be HelleNU NoCie MOCTYIIJIEHUsI TOBapa LEHBI HIDKE?

Orsert. B nepsom kuocke.
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Pemenne. Ecou x — HaganbHast LHEHa TOBapa, TO €ro KOHEYHAA LICHA B IICPBOM KHOCKE —

x-ﬂ-%:l,o&c, a BO BTOPOM — x-izl,lx
100 100 100

(6—7 xaaccel, cJI0kKHAs.) Y BECOB CABUHYTA CTpeNKa, T. € OHH BCerja MOKa3blBaIOT
Ha (PUKCUPOBAHHOE YHCJIO rPaMMOB OOJIbIIe (MJIM MEHBIIE), YeM UCTHHHBINA Bec. Koraa Ha Bechl
MIOJIOKHUTH IBIHIO, BeChI okas3anu 3 kr. Kornma Ha Bechl mosoxxunu apOys3, BEChl TIOKA3alHl S KT.
Korna B3ecunu u apOy3, U JObIHIO, BeChbl OKa3anu 7 Kr. CKOJNIBKO KI' MOKa)XKyT BECHI, €CIIM Ha
HUX [OCTaBUTb 'UPIO B 2 Kr?

OTser. 3 kr.

Pemenune. Ha cymmy 3 + 5 = 8 Kr CABUT CTPEIKU BIUSAET JBAXKIABL a HA BEC 7 KI' — TOJIBKO
onuH pa3. [lostomy casur crpenku paBen 8 — 7 = 1 kr. CiaenoBarenbHO, MPABIIbHBINA BeC Ha 1
KI' MEHbIIIE, YeM IIOKa3bIBalOT BECHl. JHAUUT, €CJIU Ha BEChl [IOCTaBUTb TMPIO B 2 KI, TO OHU

MOKAXYT 3 KT.

(9—11 xkaaccwl, cpeansis.) Ilo kpyrosoii gopore BeaoapoMa €AyT Ba BEJIOCHIIEAUCTA
C HCUBMCHHBIMU CKOPOCTSAMMU. Korna OHU €OyT B IPOTUBOIOJOXHBIX HAIMPABJICHUAX, TO
BCTPCHUAOTCA KaXKAbIC 10 CCKYHA, KOrAa XK€ OHU €AYyT B OAHOM HAIlPaBJICHUU, TO OAUH HACTUTACT
apyroro kaxaele 170 cexyHn. KakoBa CKOPOCTb KaXA0r0 BEIOCUIEANUCTA, €CIIH JJINHA KPyTOBOH
noporu 170 meTpos?

OtBer. 9 M/c u 8 m/c.

Pemenne. IlycTe CKOpPOCTHM BENOCHIIETUCTOB paBHbI X M/C U y M/c (x>y). Torma

10(x+y)=170 u 170(x— y)=170. Otcrona Haxomum: x =9 m/cuy = 8 m/c.

Jlornueckue 3aaadu

(6—7 kunaccwl, ciaoxHasi.) Ha ocTpoBe XUBYT pblLiapy, KOTOpblE BCerga I'OBOPAT
npasAy, U JoKELbl, KOTOPbIE Beeraa aryT. Berperunucs Tpu octposutsauHa: 1lers, Bacsa u Tons.
Ilers ckaszan: «MBbl Bce jokenbl». Baca Ha 310 emy orBetuit: «Hert, Toinpko Tey. Moxker nu Tons
OBITh JKEIIOM?

Otser. He moxer.

Pemenne. Ecin Tomnst oken, To u Bacs ke, Ho Torma Ilerss He MoxeT ObITh HU
JDKELIOM (Tak Kak OH TOorza ckas3aj Obl TpaBny), HH phillapeM (Tak Kak OH Torma Obl coyran).

3Hauut, Tost He MOKET OBITh JIXKELIOM.
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(5—6 kaaccwl, cpeansin.) K Bace npumnu ero ogHoknaccHuku. Mare Bacu cnipocuia
y HETO, CKOJIbKO mpuuuio rocreil. Baca oteermn: «bosplie mectw», a CToABLIAA PSAOM
cectpénka ckaszajna: «bonbme matuy. CKONMbKO OBLIO TOCTEH, €ClTU M3BECTHO, YTO OJUH OTBET
BEPHBIH, a Apyroii HeT?

OTser. 6.

Pemenune, JlomycTuM, 4TO TOCTEH NEHCTBUTENBHO Oosbie mectu. Torna npasel 1 Bacs,
U €ro CecTpa, a 3TO MPOTUBOPEUYHT YCIOBHIO 337a4M. 3HAYHT, rocTel He Oonbine 1ecty, u Bacs
HenpaB. Ho Torma nmomkHa OBITh mpaBa CecTpa, MHA4Ye CHOBA HAPYIIUTCS YCJIOBUE 3aJa4U.
3Haunt, rocreii Oonpime mAatu. Ho ecnu ux Oonpine maATd U He OONblIe MIECTH, TO UX POBHO

mMeECTh.

(6—7 xuaaccbl, cjaoxHas.) OAMHHAILATH IIECTUKJIACCHUKOB BCTalu B Kpyr. OHu
JOTOBOPWJIUCH, YTO HEKOTOPBbIE M3 HUX BCErAa rOBOPAT MpPaBay, a BCE APYrue BCEraa JryT.
KaxnoMy u3 HHUX pasfganu 1O ABE KapTOUKH, W KaXAbIM CKasald: «Y MeEHs KapTOYKU OJHOrO
nBera». [locne 3Toro Kaxkaplil mepenan o0e CBOM KapTOUYKH CBOEMY COCeny crpasa. Moriu Jiu
OHM BC€ IOCJIE 3TOT0 CKa3aTh: «Y MEeHs Tenepb KapTOUKU Pa3HbIX L[BETOB»?

Ortser. He mornu.

Pemenne. PaccMOTpUM [ByX IIECTUKJIACCHHUKOB, cTosAmuX psgoMm. lIpo kaprtoukwy,
kotopsle npaBblii U3 HUX (I1) monyuwmn ot nesoro (JI), oHu namu pasHble OTBETHL. 3HAYUT, OIUH
W3 HUX TOBOPHUT Mpasay, a aApyron Jok€T. Ilycte cnenyromumii no kpyry 3a Il — mecTukinaccHUk
K. Torma B mape Il — K Tax:xe oguH rosoput mpasny, a apyroul jokér. M tak nanee. 3Hauur,

rOBOPSIIINE TIPABAY U JIOXKb depenyroTcs. IIo3ToMy nX JOKHO OBITh YETHOE KOJIMYECTBO.

(9—11 kacesl, cpeansisi.) B memnnke nexar 26 cHHUX U KpacHbIX mapos. Cpenu o0bIx
18 mapoB ecTh X0Ts Obl OUH CHUHUM, a cpenu MoObX 10 mapos ecTb XOTs Obl OAMH KPACHBIMN.
CKOJIbKO KpaCHBIX IIApOB B MEIIKe?

Orger. 17.

Pemenne. Tak xak u3 18 mapoB HaiaéTcs XOTsI Obl OAMH CHHUHN, TO KPacHBIX HE Oonee
17, a u3 mobbix 10 mapos Hainércst xoTst Obl OMUH KPacHBIH, T. €. cMHUX He Oonee 9. Tak kxak

BCEX IIAPOB 20, TO CHHUX — 9, a KpacHbIX — 17.

YérHOoCTh

(7—8 kaaccsl, caoxknas.) Bnone 3a0opa pactyt 10 kycroB cMmopoausbl. Hucno sron

Ha COCEIHMX KycTax pasnudaercs Ha 1. Moxer 1 Ha Bcex Kycrax Bmecte Obrrh 1000 siron?
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OrtsBer. He moxer.

Pemenune. Yucno srog Ha ABYX COCEOHUX KyCTax pas3jndaercs Ha 1, mO3TOMy Ha IBYX
COCEIHMX KyCTax BMECT€ HEUETHOE YHUCJIO srof. Torma KOJMYECTBO ArOA Ha JECATH KyCTax
paBHO CYMMG IISITH HEYETHBIX YUCECI, T. €. LII/IC.]'Iy He‘{éTHOMy. 3H21‘*IPIT, Ha BCEX KyCTaX BMECTEC HEC

moxkeT ObiTh 1000 sirog.

(6—7 xnaccsl, ciaoxkHasn.) B 6b kimacce oOyuatorcs 20 yueHukoB. B mepBoii uerBepTH
OHM MO TpPO€ NEXypWIH MO Kjiaccy. MoOrjo Ju Tak HOJYYHUTBHCS, YTO B HEKOTOPbIH MOMEHT
KaXXAbIH U3 YUEHUKOB OTAEXKYPUI C KAKIbIM POBHO MO OAHOMY pa3y?

Orset. He moruo.

Pemenne. Ilpennonoxkum, 4To Takoe BO3MOXHO. Paccmorpum modoro yueHunka. B
nepBoe CBOE JEXKYypPCTBO OH OTAEKYPUJ C ABYMsI OJHOKJIacCHUKamu. Bo BTOpoe — ¢ nByms
apyrumu 1 T. 1. Tak kak y Hero 19 omHOKJIACCHUKOB (HEUETHOE YHCIIO), TO MOCTE AEBSITOrO €ro
JEXKypCTBa OCTAHETCS POBHO OJMH OJHOKJIACCHUK, C KOTOpPBIM OH He aexypuil. IlomyueHHoe

NPOTUBOPEYHE 3aBEPIIAET JOKA3aTEIbCTBO.

(6—7 xnaccbl, cjaokHas.) JBa HarypanbHbIX uucia B cymme paror 1001. Bacs
YBEJIMUMJI KaXIO0€ U3 HUX Ha 25 U NepeMHOXWI MosyuyeHHble yucna. OH MONydusi, 4TO
npou3BeeHue Takke okaHunBaeTcst Ha 1001. Jlokaxure, uto Bacs ommOcs.

Pemenune. Eciiu cymMa nByX HaTypasibHbIX uucie pasHa 1001, To ogHO U3 HUX 4€THOE, a
apyroe HeudétHoe. Eciam k uéTHOMy wumcny npuOaBUTh 25, TOJIYYUTCS HEYETHOE HHUCIIO.
AHAJNOTMYHO, €CAM K HEYETHOMY 4YHMCIy MNpuOaBuUTh 25, TOIYYHTCS YETHOE HHUCIIO.
A mpousBeneHne YETHOrO M HEYETHOTO YHCET JOJDKHO OBbITh YHCIOM HYETHBIM H TO3TOMY

He MOKeT okaHuuBaThbcs Ha 1001.

(6—7 xunaccel, cpeansin.) Cymma msatu umcen pasHa 200. JlokaxkuTe, YTO UX
MIPOU3BEIECHUE HE MOXKET OKaH4MUBaThCs HA 1999.
Pemenue. IIpoussenenue uncen HEUETHO, CIEAOBATENBHO, BCE MATh YNUCEN HEUETHBI, U

UX CyMMa Tak’Ke OJDKHA OBITh HEYETHO.

(5—7 kaaccsl, cnoxkHas.) B koHIe kKaXnoro ypoka (QpHU3KyJbTYpbl YUUTENb MPOBOAUT
3aber u maér mobenurenro 3abera TpU KOH(ETHL, a BCEM OCTAJbHBIM YYEHHKAM — TIO OJHOIL.
K xonny uerseptu Ilers 3acmyxun 29 konger, Komst — 30, a Bacsa — 33 kondersl. U3BecTHO, 4TO

OOVUH W3 HHUX TMPONYCTHWJI POBHO OAMH YPOK (PU3KYJNBTYPBI, y4YacTBYsS B OJHUMITHANE I10
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MaTeMaTHKe, OCTajbHble X€ YPOKOB He mpomyckaiu. KTo u3 nerell mpomycTusn ypok?
OOmbsicHUTE CBOM OTBET.

Orsert. Kons.

Pemenne. Ilocne kaxpmoro 3abera BCce NPHUCYTCTBYIOIIME HA YPOKE IIKOJBHUKH
MOJIY4ar0T HEYETHOE KOJMMUeCTBO KOHpeT. [103ToMy 4ETHOCTD KOJIMYECTBA MOJNYYEHHBIX KOHpET
y pelsiT, MOCEeTUBINNX BCE YPOKH, NOJUKHA ObITh ommHakoBod. Ho w3 Tpéx umcen 29, 30, 33
NePBOE U TPEThe — HEUETHBIE, a BTOPOE — YETHOE. 3HAUUT, MIPOIMYCTUI YPOK TOT, Y KOIO UYETHOE

KOJINYECTBO 3apabOTaHHBIX KOH(ET.

(8—9 xkuacesl, cioxkHas.) ['pann urpanpHOro KyOMKa 3aHyMEpOBaHbI YHCIaMu OT 1 110
6. IleTst cnoXuI U3 BOCBMH UTPAJIbHBIX KyOUKOB KyO BIIBOE€ OONBIIETrO pa3mepa Tak, YTO YHCHA
Ha MPUJIETAIOINX APYT K APYTY PaHsIX KyOMKOB OMWHAKOBBL MOXET JIM cCyMMa Bcex 24 uucel,
HAIHMCAaHHBIX Ha MMOBEPXHOCTH ciiokeHHoro llereli kyOa, paBHTBCA 997

Ortser. He moxer.

Pemenne. Cymma Bcex 4YHCeJN, 3alMCAHHBIX HA TPAHSIX O3TUX BOCBMU HIPAJBbHBIX
KyOMKOB, paBHa 4éTHOMY unciy (8-21). Tak kak yucia Ha MPUJIETAIOIINX APYT K APYTY TPaHsX
KyOHMKOB OMHAKOBBI, TO BCE YHCJIA BHYTPH OOJIBIIOTO KyOa pa30dMBatOTCs Ha Mapbl OJUHAKOBBIX.
To ectb cymma BCex 4Hcea BHYTPHU OOJbIIOro KyOa 4érHas. 3HAUWUT, U CyMMa BCEX UYHCENl Ha
MOBEPXHOCTH OOJNBIIOro Kyba Takke MOJKHA ObITh YETHOH (KaK Pa3sHOCTh YETHBIX YHCEN) U HE

MO>KET PaBHATHCS 99.

Jlennmoctsn

(6—7 wnaccsl, gérkasi). 3anumure yucna 1, 2, 3, 4, 6, 8, 9 B CTpOKy Tak, YTOOBI U3
TrOOBIX IBYX COCEAHMX YUCEJ OHO AEIHIIOCh Ha APYToe.

OTtser. Hampumep, 9, 3,6, 2,4, 8, 1.

(5—6 xaaccnl, cpeansisi.) Kaxxnoe u3 n1Byx uucen He aenutcs Ha 10. Mx mpousseneHue
paBHO 1000. A ueMy MOXET paBHATLCA UX cymMma?

Otser. 133 = 125+8.
(6—7 knaccol, aérkas.) Ilpunymaiite neBATU3HAYHOE YUCIO, Y KOTOPOro MO KpaiHein

Mepe TpH pa3Hble HUPPBI U KOTOPOE AEIUTCS HA KAXKIYIO U3 HUX.

OrBer. Hampumep, uncno 111111124 (nenurcs Ha 1, Ha 2 v Ha 4).
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(7—8 kunaccwl, caoxkHas.) B kmacce Oonpine 20, HO MeHblie 30 yueHukoB. Ilpu 3tom
B KJIaCC€ T€X, KTO XOJAUT B ILIAXMAaTHBIN KPYXKOK, B 2 pa3a MeHbIlle, YeM TeX, KTO He XOIuT. A
TeX, KTO XOOUT B IIALIEYHbIN KPYXKOK, B 3 pa3a MeHblle, ueM TeX, KTO He XOAuT. CKONIbKO
YYEHUKOB B kJjlacce?

OrBer. 24 yueHuka.

Pemenne. IlycTe B mIaxMaTHBIN KPYXKOK XOAMT X peOSAT, TOrna B HErO HE XOOUT 2X
pebsT. Mtak, BCcero B kiacce 3X pedsT, M KOJIWYECTBO YYEHHMKOB B KJIACCE NETHUTCA Ha 3.

AHAJNOTUYHO, MYCTh B LIAIIEYHBbIH KPY>KOK XOOUT y pedsAT, TOraa B HErO He XOAUT 3y peosrT.
Hrak, Bcero B knacce 4y pedsT, 1 KONNYECTBO YUEHHUKOB B KJIacce JeNuTCs Ha 4.

Yucno y4eHMKOB B KJjlacce JENUTCs U Ha 3, U Ha 4, T. €. OHO jgenurcs Ha 12.

EnuHcTBeHHOE moaxoasiinee Yucio, bonbiee 20 u MeHbliee 30, — 310 24.

(9—10 kuaccwl, cpeansisi.) JlokaxkuTe, 4TO TpH JIIOOOM HATYPabHOM # HYHUCIIO

n’ +3n° +6n+8 SBIAETCS COCTABHBIM.

Pemenne. VYTBepkIneHHE 3amadyd CIENyeT W3 PA3JIOKEHUS JAHHOTO BBIPAKEHUS
HA MHOJKUTEITH, KOKIBIH U3 KOTOPBIX OOJbINE €IUHNULIBI TPH BCEX HATYPAJIbHBIX 71

w430’ +6n+8=n’+8+3n" +6n=

=n+2)(n* —2n+4)+3n(n+2)=n+2)n +n+4).

(8—9 xuaaccwl, caoxnasi.) IlpousseneHue TpEx HaTypajbHBIX YHCEN OKaHUYMBAETCS
Ha 2222, JIOKaXuTe, 4TO UX CyMMa HE MOXKET paBHATBCSA 9999.

Pemenne. Eciiu cymma Tpéx nenbix uucen paBHa 9999, To nnbo oHU Bce HEUETHBI (U
TOTAa UX MPOU3BEACHNE OKAHYMBAETCS HA HEYETHYIO LU(py), OO0 ABA U3 HUX YETHBI, a OJHO
HE4ETHO (TOrma WX MPOW3BEACHHE ACNUTCS Ha 4, a YMCIO0, OKaH4YMBamIieecs Ha 22, Ha 4 He

TEJIUTCS).

(8—10 xuaaccwl, cpegnsisi.) Cymma undp HaTypaidpHOro uucina 4 paBHa cymme nudp
yucna 34.

a) lokaxure, uTto A nenurcs Ha 3.

0) Hokaxwure, uto A nemurcst Ha 9.

B) BepHo m, uTo A obs3aTenvHO aenurcs Ha 277

Ortser. B) He BepHO.

Penienue.
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a), 6) Ilycte cymma umdp uucna A pasna S. Ho Ttak kak 34 genutcst Ha 3, TO § meauTcs
Ha 3, Torna u A nenurcs Ha 3. OTcrona cnenyer, uto 34 nenurtcs Ha 9 U S Takske nenuTcs Ha 9, T.
e. A neautcs Ha 9.

B) He BepHO, MOKHO B3sTh, HarpumMep, A = 9.

(8—10 kuaccel, cpennsin.) Haiinure kakue-HUOYNb TPU MOCITEIOBATEIBHBIX
HaTypajbHBIX yucia, MeHbmnx 1000, mponsseneHne KOTOPBIX AeNUTCA Ha 9999,

Oteer. Hampumep, 99, 100 u 101.

Pemenue. DTOT npuMep MOKHO TIOJIYYUTh, 3aMETUB, YTO 9999 =99-101 .

3ameuanue. Kpome sToro, cyiiectsyer poBHO OUH Apyroi npumep: 504, 505, 506.

(9—10 knaccel, cpeansisi.) Ha nocke Hanucano uucino 543254325432, Hekotopsle
udpbl CTEPIN TaK, YTOOBI MOJIYYUTh HAUOOJNbIIeEe BO3MOXKHOE YUCIO, nemsmeecs Ha 9. Uemy
PaBHO 3TO HaHOOJbLIEE YHCIIO?

OrBer. 5435432532,

Pemenune. V3 mpu3Haka OeIMMOCTH Ha 9 ClieAyeT, YTO cyMMa CTEPTHIX LUBP IOJKHA
ObITh paBHa 6. U3 aByX umcen Oonblie TO, B 3amucu Kotoporo 6ombme nudp. [loatomy HykHO
crepethb nBe mudpsl — b0 3 u 3, mubo 2 u 4. U3 AByX AeCATUPA3PAIHBIX YuceN OObIle TO, Y
KOTOPOTO B CTapUMX paspspax crosr O0Ompmme mudpel. [Io3ToMy HY)KHO CTepeTh MEpBYIO

JIBOWKY W MOCJIEIHIOIO YETBEPKY.

Aarebpa

(8 «kuaace, nérkasn.) Halinute HauMeHbIIMM  LeNblli  KOpPeHb  ypaBHEHUS
(x|-1xXx+2,5)=0.

OTtser. —1.

(8 knace, aérkas.) [lpoxomgar nunpsamble x + y—1=0,2x -5y +1=0u4x-3y—-1=0
4yepe3 OJIHY TOUKY?
Otser. /la.

4 3
Pemenue. [Ipsmble mpoxoasT uepe3 TOUKY 7,7 :

(8—9 kunaccel, cpeansis.) Eciu B mpousBeneHMM [ByX 4MCeN MNEPBBIH MHOXKHUTEINb

yBEIWYUTb Ha 1, a BTOpPOW ymeHbINTb Ha 1, TO mpoussenenue ysenuuurcss Ha 1000. Kaxk
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U3MEHHTCS] TIPOM3BEICHNE MCXOMHBIX YHCEIN, €CJIM, Ha000pOT, MepBbI MHOXKHTENb YMEHBIINTh
Ha 1, a BTOpO# yBenuuuthb Ha 1?7

OTtBer. YMmenbinurcs Ha 1002.

Pemenue. [Tycth u3HauaipHO ObuH yHicia X u y (¢ mpomsBeneHueMm Xy ). I[locie Toro
KaK MEpBbli MHOXHUTENb YyBEIUYMJIM Ha 1, a BTOPOM YMEHBIIMIM HAa 1, MOJy4YUIIOCH
(x+1)y—-1)=xy+y—x—1. IIlpoussenenne ysemnumaochb Ha 1000, T. e. y—x—1=1000 wunm
y—x=1001. Ecnu >xe mnepBblii MHOXXWUTEIb YMEHBIIUTb Ha 1, a BTOPOM yBeNMUUTb HA |1,
nonyuutrcst (x—1)(y+1)=xy—y+x—1.

3ameTum, 4TO xy—y+x—1=xy—(y—x)—1=xy—-1001-1=xy—-1002, T. €.

Mpou3BeAeHne yMeHbIuaoch Ha 1002,
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(8 kaacce, cpeanss.) lokaxure, uro ecnu a+2b=3cu b+2c=3a,10 c+2a=3b.

Pemenne. CrnoxuB 11Ba AaHHBIX paBeHCTBA, monydyuM a+3b+2c=3c+3a, orkyna
c+2a=3b.

3ameuanmue. Pemas cucreMy MeTOOM MOJCTAHOBKH, MONYYUM = b = ¢, OTKyZa TaKxKe

CICAYET JOKAa3bIBACMOE PABECHCTBO.

(9 xumace, cpeansisn.) Hafinute cymMmy aAByX pasiuyHbIX uucen a u b,

YIOBIETBOPSIOINX PaBEHCTBY a” +b=b" +a .
OtBer. a+b=1.

Pemenne. YpasHeHue MoxxHo mpeodOpasosate K Buny (a—b)a+b—1)=0. A Tak xax

az=b, 0 a+b—-1=0, orkyna a+b=1.

(9—10 xaaccel, cpeansisi.) Halinure Bce maphl uucen X, ), sl KOTOPBIX BBIIOJHEHO

PaBEHCTBO \/x—y +\/y—x =x+y+1,
OtBer. x =y =-0,5.
Pemenne. B cuiny HeOTpULATENBbHOCTH TOAKOPEHHBIX  BBIPAXKEHUH  TOJKHBI

OIHOBPEMEHHO BBIMNOJIHATHCS HEPABEHCTBA X > ), X < y, OTKyAa u cienyer x =y = —0,5.

(9—11 kaacesl1, cpeansis.) Cpenaee apuMeTHUECKOE NECITH PA3IMIHBIX HATYPAJIbHBIX
yrcen pasHo 15. Haiinute Hanbosnbliee BO3MOXKHOE 3HAU€HHE HANOOJIBIIETO U3 3THX YUCEIT.

OTser. 105.

Pemenne. Cymma nansbix uncen paBHa 150. Tak kak Bce uucia pa3id4Hbl, TO CyMMa
JIEBSITU HAMMEHBIINX U3 HUX HE MeHblne yeM 1 + 2 + ... + 9 = 45 CienoBaTenbHO, HAUOOJIBIIIEE

YHCIIO He MOXKET ObITh Oombiie yem 105. 3to Bo3moxkHO: (1 +2+ ...+ 9+ 105): 10 =15.

(8—9 kunaccsl, cnoxuan.) B popmyny nuneitnoi pyukuun y = kx + b Bmecto Oyks k u b
BrumuTe yucna ot 11 go 20 (kaxxnoe mo oqHOMY pasy) Tak, YTOObI MOJYYHIIOCH MATh (PYHKIHH,
rpad MKy KOTOPBIX MPOXOASAT YePe3 OAHY TOUKY.

Pemenne. Hanpumep, rpadpuku pynkmumit y = 11x + 20, y = 12x + 19, y = 13x + 18,
y=14x+ 17,y = 15x + 16 mpoxopsat uepe3 Touky (1; 31).
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["eomeTpus

(8 knacc, nérkasn.) CtopoHa AC TpeyronbHuka ABC Toukamu D 1 E pasfeneHa Ha Tpu
paBHble YacTu (Touka D nexxut mexay A n E). [lokaxute, 4to ecim BD =BE, TO TpeyrofibHuK
ABC paBHO6eApEHHbIN.

PewleHure. Tak Kak TpeyronsHUK BDE paBHoG6efpeHHbI, To ABDE = ABED. 3HauuT,
paBHbl COOTBETCTBYHOLME CMexHble yriibl: AADB = ACEB. Mo ycnosuio AD =EC n BD =BE.
Moatomy TpeyronbHUkM ADB u CEB paBHbl (MO [ABYM CTOPOHaMm M Yray MeXay HUMW).
3 paBeHCTBa TPeEYrosibHUKOB creayeT paBeHCTBO cTopoH AB u BC. Otcroga cnepyet, 4to

TpeyronbHuK ABC paBHOGeApeHHbIN.

(8 knacc, cpegHsas.) Bbicotbl AA\ 1 CCi ocTpoyronbHoro TpeyronbHuka ABC
nepecekatotcs B Touke O. [Jlokaxkute, 4yto ecim OA = OC, 10 TpeyronbHnuk ABC
paBHOOEPEHHbIN.

PeweHre. AAOC1 = ACOAL (no runoTeHy3e W OCTPOMY YrAy), CnefoBaTesbHO,
OCI=0AL1 (puc. 4). Moatomy AA1l= CC1 wn, cnegosatenibHo, AABALl= ACBC1 (no katety u
octpomy yrny), otkygaAB =BC.

(8—9 knacchl, cpeaHsasn.) B TpeyronbHuke ABC nposeseHa MeamaHa AD. Haingute
yrnbl TpeyronsHmka ABC, ecnn AADC = 120°, ADAB =60°.

OtBeT. AA=90° AB =60°, AC =30°.

PeweHuve. Tak kak AADC = 120°, to AADB = 60°. 3HauuT, TpeyronbHMK ADB
paBHOCTOPOHHUIA (M1 AABD = 60°). Torma BD = AD = DC wu TpeyronbHuk ADC
paBHobeapeHHbIA. 3HaunT, ADAC = ADCA =(180°-120°) : 2 = 30°, oTkyga ABAC = 90°.
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(9—10 knacchbl, cpepHaAn.) Y 3se3gbl ACEBD (puc. 5) paBHbl yribl Npu BepLUMHAX A u

B, yrnbl npu BepnHax E n C, a Takxke paBHbl AnnHbI 0Tpe3koB AC 1 BE. [okaxute, yto AD =
BD.

PewweHune. TpeyronsHukn ACG 1 BEF pasHbl (N0 CTOpOHe 1 ABYM Yyriam, npunexxawym
K Hei) (puc. 6). CnepoBatensHo, AAGC = ZBFE n AG =BF. o TeopeMe 0 CMEXHbIX yrnax

ZFGD = ZGFD. MNMoatomy TpeyronbHuK GFD paBHo6eapeHHbIn (GD = FD). CnenoBatensHo,
AG +GD =BF +FD, 1. e. AD =BD.

(9 knacc, cpeaHas.) B TpeyronbHuke ABC 6uccektpuca AE paBHa oTpesky EC. Haigute
yron ABC, ecnn AC =2AB.

OTBeT. AABC =90°.

PewweHune. MNycTtb Touka D - cepeanHa ctopoHbl AC (puc. 7). Torga AD =AC/2 = AB.
3HaumT, TpeyronsHMkn ABE 1 ADE paBHbl (cTopoHa AE o6uwas, ABAE = Z.CAE). Torga

AABC =AADE = 90°, TaK Kak ED - mesmaHa paBHO6eapeHHoro TpeyronbHuka AEC (AE =EC
Mo YCNOBUIO) W, 3HAYUT, ero BbICOTA.

30



(10—11 knacchbl, cpefHan.) MNapannenorpaMM ABYMS napaMu NpsMbIX, NapasnenbHbIX
ero CTopoHaMm, pa3buT Ha [eBATb nNapannenorpammos (puc. 8). HaiguTte nnowasnb
yeTbIpéxyronsHnka ABCD, ecnn nnowaab MCXOAHOro napaninenorpamMmma pasHa Si, a naowlagb

LieHTpa/IbHOro (3aKpalleHHOro) napasinenorpamma pasHa S2.

OTBeT. S—Sii.
2

PelueHmne. YeTbipéxyronsHMK ABCD cknafblBaeTcs M3 3aKpalleHHOro napasnsienorpamma

M MONOBUHOK MapasinenorpamMmmoB, COCTaBNAOLWNX PaMKYy.

(10—11 knacchbl, cnoxHas.) Touka D - cepegmHa ctopoHbl AC TpeyronsHuka ABC, DE
nDF - 6uccekTpuckl TpeyronbHukos ADB 1 CDB. JokaxuTe, uto EF YAC.

PeLueHwe. Mo CBOMCTBY oucceKkTpuUChl TpeyrosbHNKa
BE:EA=BD:DA=BD:DC =BF:FC.Otcloga cnegyet, uto EF YAC.

(10—11 knaccbl, cnoxHas.) B TpeyronbHuke ABC 6uccektpucbl yrnos A n B
NnepeceKkaroT ONMcaHHY OKPYXHOCTb B Toukax K n L. Otpe3kn AK 1 BL nepecekaroTcs B TOUKE
X 1 [ensTcsa 3TON TOYKOW B paBHbIX OTHOLUEHWAX, CHMTAs OT BEPLUNH TPeyronbHMKa. [loKaxuTe,
4TO TpeyronbHUK ABC paBHOGEAPEHHBIA.

PewleHve. M3 ycnosusi cnefyet nogobvie TpeyronbHUKoB AXB 1 KXL - no nepsomy
npusHaky (XAXB = ZKXL). Otctoga ZBAK = ZLKA, Ho ZLKA = XABL (BnucaHHble Yrbl,
onuparowpecs Ha ofHy ayry). Tak kak AK n BL - 6GuccekTpucbl, TO OTCHOAa CrefyeT, 4yTto
XA=ZB (pwc. 9).
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Komb6uHatopurka

(9—10 knacchbl, cnoxkHas.) Kakmx HaTypanbHbiX umcen ot 1 go 1 000 000 60nbLLe:
fenawmxea Ha 11, Ho He Jenawmxca Ha 13, nnn fenawmxca Ha 13, Ho He genswmxcs Ha 117

OTBeT. Yucen, genawmxcs Ha 11, HO He fgenawmxca Ha 13, cpeau ymcen ot 1 go 1 000
000 60nbLLE, YeM Ymcen, Aendwmuxcs Ha 13, Ho He aenswmxcs Ha 11.

PewleHne. [elcTBUTENbHO, MYCTb KOMMYECTBA 3TUX uucen pasHbl A un B
COOTBETCTBEHHO, a KonnyectBo ymcen ot 1 a0 1000 000, kpaTHbIX 1 11, 1 13, pasHo C. Torga A
+ C - KO/IM4ecTBO umncen, gendawmxca Ha 11, aB + C - gensawmxcs Ha 13. AcHo, UTOA +C >B +
C. MNostomy A >B.

(10—11 knaccbl, cpefHsAA.) ONeKTPOHHble 4vacbl MnokasbiBatoT Bpems ot 00:00:00
[0 23:59:59. CKOMbKO BPEMEHM B TEYEHME CYTOK Ha Tab/i0 4acoB ropsAT POBHO TpU Uudpbl 7?

OTBeT. 72 cekyHfpl.

PewleHve. Ecnm Ha Tabno ropsaT undpsl ab.cd.mn, To ae7,co 7, mao 7.

Moatomy b =d = n =7.

Hotorpaa =0wmwm l c¢c=0 12 3 45 m=0, 1 2 3 4, 5 Bcero nonyyaerca
2 ¢6 6 = 72 nogxofAawmx Habopa udp, a Kakabid Habop roput 1 cekyHay.

1.11. PekomeHayemas nuTepaTypa A5l NOAroTOBKW 3afaHuniA LLIKO/IbHOro aTana
BCEPOCCUINCKOM MaTeMaTUYeCcKon o/iMMnnagbl

KypHanbl

«KBaHT», «KBaHTUK», «MaTemaTuKa B LLUKoNe», «MaTemaTunka gns LWKObHUKOB»

KHUIM 1 MeToAMYEeCKMe NOcobms
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2. METOONYECKUE PEKOMEHAALIMW MO PASPABOTKE 3ALAHUIN
N TPEEOBAHUIN K OPTAHU3ALW N MPOBEAEHWIO
MYHWUUWNMNANIBHOIO 3TAMA

2.1. BeefeHune

Hactoswpe Tpe6oBaHWA K MPOBEAEHVIO MYHULMNASIbHOrO 3Tarna BCEPOCCUIACKOW
onMMNMagbl LIKOMbHUKOB (fanee - ONMMNMaZa) No MaTeMaTuke paspaboTaHbl Ha OCHOBE
Mopsaaka.

Hactoswpme MeToamMyeckme pekoMeHZauuu MoAroTtoBneHbl LleHTpasibHOW npeameTHO-
METOAMYECKO KOMWUCCUE MO MaTemMaTuke W Harpas/feHbl B MOMOLWb PervoHabHbIM
METOAMYECKMM KOMMUCCUSM B COCTaB/IEHUM 3afaHuin 41 NpPoBefeHNs MyHULMNaIbHOrO aTana
onMMnNuagbl Mo MaTeMaTuke B cyobekTax Poccuiickor defepaumu.

MeToanueckme mMatepuasbl COAepPXKaT XapaKTePUCTUKY COAepXXaHUs MyHULMNASbHOro
aTana, oOnucaHWe MOAXO4OB K pa3paboTke 3afaHWii  PervoHasibHbIMU  MpPeLMeTHO-
METOANYECKMMN  KOMWUCCUAMUW; pPeKOMeHZauun Mo nopsagky MNpoBefeHWa onumnuag no
maTeMaTuke, TpeboBaHWS K CTPYKTYpe W COAepXXaHU0 ONMMMMALHbIX 33fay, peKoMeHayemble
MCTOYHUKN MH(OPMaLmMn ANs NOArOTOBKU 3afaHniA, a TakKe PeKoMeHAauuu no OLeHUBaHWIo
PeLUeHNIn y4aCTHUKOB OIMMNNAL.

Kpome Toro, npueegeHbl 06pasiibl KOMNIEKTOB OIMMMNAAHbIX 33faHniA AN NPoBeLeHs
MYHMLMNANLHOMO 3Tana onnMnuagbl ¢ pelleHnaMun. B HUX BKIKOYeHbI 3a4a4n, npesnarasLumnecs
Ha Haya/ibHbIX 3Tanax O/IMMMMAL B pPas3/IMYHbIX PermoHax CTpaHbl /MO0 BK/IKOYEHHbIE B
COOPHMKM ONMMNMAAHBIX 3aay.

LleHTpanbHaa npefMeTHO-METOANYECKasas KOMUCCUA N0 MaTeMaTUKE BblpaXkaeT Hadexay,
4yTO NpefcTaBfeHHble MeToAMyeckue peKoMeHAaUUM OKaXKyTCs MOMe3HbIMU NpU NMPoBeAeHUn
MYHULMN/IbHOrO 3Tana BCePOCCUIACKOW ONMMNMAAbI LUKOMBHUKOB MO MaTeMaTuKe, W XenaeT
YCMexXoB oOpraHusatopam B ero nposefeHun. B cnydae Heo6X0AMMOCTU  [OMONHUTENBHYHO
NMHOPMALMIO MO  MPeACTaB/IEHHbIM  METOAMYECKMM  MaTtepuasaMm  MOXHO — MOSy4uTb
Mo 3/1IEKTPOHHOM no4yTe, 06paTMBLUMCL MO agpecy hazar ag@mail.ru B LleHTpanbHyto
NnpeaMeTHO-METOANYECKY0 KOMUCCUIO MO MaTeMaTuKe.

MeTogmnyeckme peKoMeHaumMm 41 MyHULMNaIbHOro 3Tana BCepPOCCUNCKOA OnMMNuasbl
LWIKOMIbHNKOB Mo Martematuke B 2020/21 y4yeGHOM rofy YTBEpPXAeHbl Ha 3acefaHuu
LleHTpanbHON NpegMeTHO-MeTOAMYECKON KoMmnccum no Matematuke (npotokon Ne 2 ot 03 mtons
2020 r.).
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2.2. OcHOBHBIE 320291

Ha MyHUIMNanbHOM 3Tane MPOMCXOAST M3MEHEHHUs! B ueisax onumnuanbl. OHa Temnepb
HanpasJieHa He TOJbKO Ha MOMYJIIPU3ALUI0 MATEMATHKH 1 MaTEMaTHUECKUX 3HAHUN. AHaN3 eé
pe3yJIbTaTOB MO3BOJSIET CPAaBHUBATH KAa4eCTBO PAa0OThHI € YYAIIMMHUCS B Pa3IHYHBIX LIKOJAX,
yCTaHABJIMBATh YPOBEHb MOATOTOBKM YYAIUXCS BCErO PErHOHa, OMpPEAeNsITb HarpaBlICHUS
paboThl C ONAPEHHBIMU LIKOJbHUKAMHU B perrone. [Ipu 5TOM yCHITUBAeTCs MOTHBUPYIOILAS POJIb
OJMMITHAIbI, KOrZJa y €€ VYYaCTHUKOB TMOSBISETCS BO3MOKHOCTb CPAaBHEHHSI CBOMX
MAaTEMAaTHYECKHX  CINOCOOHOCTEHl ¥ ONMMIMAAHBIX  JOCTHIKEHHH C  aHAJIOTHYHBIMH
CMOCOOHOCTSIMU M JIOCTHMIKEHHSIMU YYAIIMXCsl HE TOJBKO CBOEH LIKOJBL, HO U APYTHX IIKOJI.
V4acTHUKH MOJYYAIOT JOMOJHHUTENIbHBIE CTUMYJIbI AJIsl PEryJSIPHBIX 3aHSITUH MaTeMaTHKOH B
Kpy)Kkax U Ha QakynpratuBax. KpoMe TOro, MyHHLMMAIbHBI STan OJUMITHAABI SIBJSIETCSI
CepbE3HbIM OTOOPOYHBIM COPEBHOBAHUEM, MOCKOJIbKY MO €ro HTOraM M3 OOJBIIOrO YHCia
CHJIbHEHIINX MIKOJBHUKOB Pa3IMYHBIX MYHHLHMNAIBHBIX O0Opa3oBaHuil (HOPMHPYETCs COCTaB
Yy4YaCTHHUKOB PErMOHABHOTO 3Tara.

COOTBETCTBEHHO MEHSIETCSl U XapakTep 3amaHuil onummnuanael. OHU MpeArnoNiararT
3HAKOMCTBO YYaCTHHKOB CO CrieLn(UKON OJMMITHAIHBIX 3a/1a4 [0 MATEMaTHKE. YMEHHE CTPOUTh
LIEMOYKH JIOTHUECKUX PACCY)KICHUH, TOKa3biBaTh yTBepskaAeHHs. CTUIMCTUYECKU 3aaHus ellé
B OOJIbILEH MO CPABHEHHIO CO LIKOJbHBIM STAalOM CTEMEeHH HAYMHAIOT OTJIMYAThCS OT 3aIaHuil
MOBBILIEHHOH TPYAHOCTH, BKJIIOYAEMBbIX B LIKOJbHbIE Yy4eOHHKH TI0 MaTeMaTHKe, YTO
NpEAnojaraeT MCHXOJOTHYECKYI) TOTOBHOCTb YYAaCTHHKOB OJIMMIIMAABI K TaKUM 3aJaHUSIM.
Haxkonerr, 60bl10e KOJTMYECTBO O0NAAAIOIINX MATEMATUYECKUMH CIIOCOOHOCTSIMH YYaCTHUKOB
MyHHLMOIAJBHOTO 3Tama OJuMmuanbl (B OCOOEHHOCTH B KPYMHBIX MYHHLMIAIbHBIX
00pa3oBaHUsIX ) PEIIONAraeT 3aMeTHO 0oJiee BRICOKUN YPOBEHD CJIOKHOCTH 3aJaHUH.

Takum 00pa3oM, OCHOBHBIMH LEJSIMH MYHHLHMMAJIbHOTO 3Tara OJUMIIHAIbI SBJISIOTCS
dopMupoBaHHE U 3aKpeIUieHHe UWHTepeca MaTeMaTHYeCKH CHOCOOHBIX —OOYyYaroIMXCs
K PeryJSIpPHbIM JIOTOJIHUTEbHBIM 3aHSTHUSM MATEeMAaTHKOMW, TMOBBILIEHHEe Ka4yecTBa pabOoThI
yuuTeJell MaTeMaTUKH B INKOJAX W Pa3BUTHE CUCTEMbl pabOThl C OAAPEHHBIMH [OETbMH B
peruone, otOop Hambosee COCOOHBIX HIKOJBPHUKOB B KaJKIOM MYHHUIIHMITAJBHOM OOpa3OBaHHH,
(opMHpOBaHUE PETHOHAIBHOTO CITHCKA HAMOOJIee ONAPEHHBIX YHALTHXCSL.

HeoOxogumocts pemennss chOpMYIHMPOBAHHBIX BBIIIE 337a4 (OPMHUPYET MOAXON

K MOPSIAKY NPOBEAEHUS U XapaKkTepy 3a1aHUi HA MyHULIUITAJIILHOM 3Tane OJIMMITHA/IbL.
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2.3. Ilopsinok ¥ Tpe6OBAHUSA K OPraHU3ALMH U MPOBeJeHUI0 MYHUIIUNIAJILHOI0 3Tana

OJIMMITHAAbI

[Ipu mpoBemeHWHM MYHHIIMIAIBHOTO 3Tama BCEPOCCHUHCKON ONMMITMAABI IITKOJIBHUKOB
[0 MaTeMaTHKe HeOOXOIMMO PYKOBOACTBOBATHCS LlopsinkoM.

Onumnuana mpoBOAUTCS ISl ydamuxcs mnapamnenet 7—11 kmaccoB. Pexomenayercs
NPOBENEHNUEe MYHUILMITAJBHOTO 3Tarna OJMMITMAAbI U U Mapajuienn 6 Kiacca, B OCOOEHHOCTH
B TEX PETHOHAX, TIe Pa3BUTA CHCTEMa JOMOJHUTEIBHOIO 00pa3oBaHus (HaApuMep, MPOBOASATCS
KPYXKKU TIpU yHUBeEpcuTeTax). Kpome TOro, y4aCTHHKHM IIKOJILHOTO 3Tara OJUMIIHAbI BIIPaBe
BBIMTOJIHATh OJNIUMIIMATHbIE 3amaHus, paspaboTaHHble as1 Oojee CTapuIMxX KJACcCOB IO
OTHOWIICHUIO K TeM, B KOTOPbIX OHU MPOXOAST oOydeHue. B ciydae npoxoxnmeHus Ha
MOCJIEAYIOIINE 3Talbl OJIUMITHAABI JAHHBIE YYACTHUKU BBIMOJHSIOT OJMMITHAIHbIC 3aJaHMUS,
pa3paboTaHHbIE IS KJTacca, KOTOPBI OHU BBIOpPATM Ha IIKOJBHOM 3Tare OJUMMUanbl. Takum
00pa3oM, yUaCTHHKH IIKOJILHOTO 3Tara OJIMMIIMA/bI, BBICTYNABILINE 32 OoJjiee CTapline KJIacChl
MO OTHOIIEHHUIO K TE€M, B KOTOPBIX OHH MPOXOAAT OOy4eHHEe, HA MYHHIIMIAJIbHOM 3Tare TaKxkKe
BBITIOJIHSIIOT 3a/1aHUs TSI OOJIee CTapIInuX KJIACCOB.

B MyHUIMTANbHOM 3Tame OJUMITHAABI MPUHUMAIOT y4YaCcTHE YYACTHUKH IIKOJBHOTO
JTama OJUMIMAABl TEKyIlero y4eOHOro ropa, HaOpaBlIMe HEOOXOAMMOE IJIsl YYacTHs B
MYHHUIHIAJIBbHOM 3Tare OJUMITHAAbl KOJHYECTBO OajllOB, yCTAHOBJIEHHOE OPraHU3aTopOM
MYHULIMNAJIBHOTO 3Tana onuMmuansl. Kpome TOro, y4aCTHHUKAMH OJMMITHAIbI  SIBJISIFOTCS
oOyyaromuecsi, cTaBlIKe MOOEANTESIMA U TMPHU3EPAMH MYHHUIHMNAIBHOTO 3Tara OJUMITHAIIbI
MPEIbITYIIEro rosa, Mpu YCIOBHH, YTO OHHM MPOAOJIKAT OoOyueHue B 00Ieo0pa3oBaTeIbHbIX
yueOHBIX 3aBENCHUSX. BhIlleCKa3aHHOE O3HAYAeT HeJAOMYCTHMOCTb OrpPAHHYEHHS] YHCJIA
YYACTHHKOB OJJUMIHABI OT OAHOI 00pa30BaTe/IbHOM OPraHU3ALMMN.

PexomeHnyemasi mpoOAOIKUTEPHOCTD OJMMITHAABL ISl YHalIuxcst 6 KJaccoB — 3 Haca,
s ydamuxcest 7—11 knaccos — 3—4 ygaca.

Bo Bpemst omuMmuaabl y4aCTHHKU:

— JOJIKHBI COOTIONIATh YCTAHOBJICHHBIH MOPSIIOK TPOBEASHUS OJTUMITHAIBI,

— JIOJIKHBI CJIEIOBATh YKA3aHUSIM OPTaHU3aTOPOB;

— HE UMEIOT Npasa 00IATECs IPYT € IPYroM, CBOOOAHO MepeMeInaThcs 0 ayAUTOPHH,

— HE BIPaBE TOJb30BATbCS CIPABOYHBIMU MaTepUaaMu, CPEACTBAMH CBSI3U U
3JIEKTPOHHO-BBIYUCIUTENbHON TEXHUKOM.

IIpu ycraHoBneHun ¢pakTa HAPYIIEHUS YYaCTHUKOM ojumnuansl [lopsoka wmm

UCTIONB30BAaHUsI BO BpEeMS Typa 3ampelIéHHbIX HCTOYHUKOB WMH(POPMALMH pPELICHHEM
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OPTKOMHUTETa COOTBETCTBYIOLIETO 3Tara OJMMITHAAbl TAKOHW YYACTHUK JIMINAETCS BO3MOXKHOCTU
TaTbHEHIIEero yUacTHsI B OJIMMITHATIE.

Onummuana OODKHA TPOXOANTh Kak aOCOMIOTHO OOBEKTHUBHOE, OECIpUCTpacTHOE H
YeCTHOEC COPEBHOBAHHE C BBICOKMM YPOBHEM KadecTBa IPOBEPKH padOT y4YaCTHUKOB U
yIOOHBIMU YCJIOBHUSMHU PaOOThI ISl YYACTHUKOB. JIJIT HOCTHDKEHHS STHX Leleld HeoOXOAMMO
ClleNaTh CleNyIoLIee:

a) PaBoTel yuacTHUKOB niepen nMpoBepkoit 00s3arenbHo KonupyroTes. Haubonee ynobHoMH
dopmoli KOOMpOBaHMA SIBJIAETCS 3amuch wmmdpa B dopmare «KIACC—HOMEp YYACTHHKA»
(mampumep, 9-01, 9-02, ...). HdexonupoBanme pabOT OCYINECTBISETCS MOCJA€ COCTABJICHUS
NpeABAPUTEIbHON HTOTOBOW TaONUIBI U TPEABAPUTENBHOIO OmpeneieHus nodeautened u
NpU3EPOB OJIUMITUAIBL.

6) ’Kropu MyHHLIMIIAIBHOTO 3Tara OJUMIHAABEl GOPMHUPYETCS U3 YUCHIA MEAArOTHYECKHX,
HAYYHO-TIEAArOTHUeCKUX  PaOOTHUKOB,  PYKOBOMALIMX  paOOTHUKOB  0Opa3oBaTENbHBIX
OpTraHU3aLMii, aCIHUPAHTOB, OPAMHATOPOB, ACCUCTEHTOB-CTAXEPOB, modenuTeneidl W NMPU3EPOB
MEXIYHAPOIHBIX  OJHMMITHAJ IIKOJBHUKOB M  MOOEAMTENeH 3aKIFOUUTENBHOTO — 3Tara
BCEPOCCUNCKON ONMMITUANBl IIKOJBHHUKOB 110 COOTBETCTBYIOLIMM 00Ie00pa3oBaTeIbHbIM
npeaMeraM, a TakXKe CIEeLHUAIMCTOB B O0JNACTH 3HAHWUH, COOTBETCTBYIOLIMX MpPEAMETY
onmumnuaznbl. Pabora npernopasarens B cUCTEME IOMOJHUTEIBPHOrO 0Opa30BaHUs, B TOM YHUCIE
C YYaCTHHKAaMH MYHHUIIMIIAJIBHOTO 3Tana, HE MOXKET ObITh OCHOBAHHMEM I OTKa3a OT €ro
BKJIFOYEHHUS B COCTaB METOAMUYECKUX KOMHUCCUH H JKIOPH.

C yuérom IlocranoBneHuss ['7maBHOro rocyaapCTBEHHOrO CaHUTApHOIO Bpaua
Poccmiickoii  @eneparmm ot 30.06.2020 r. Ne 16 «OO6 yTBepKOEHHH CaHUTAPHO-
snugemuonorndeckux mnpasuin  CII 3.1/2.4 3598-20 «CaHUTapHO-3MUAEMHUOJIOTHYECKIE
TpeOOBaHUST K YCTPOWCTBY, COAEPXKAHMIO W OpraHu3amuu padoTel  00pa3oBaTENIbHBIX
OpraHu3alMii U APYruxX OOBEKTOB COLMAIBbHON HH(PPACTPYKTYpPHI IJIA NETEH U MOJIONEXH B
YCIOBHSIX PacCHpOCTpPaHEHUs1 HOBOW KopoHaBupycHo# uHpekiun (COVID-19)» nomyckaercs
NPOBENEHUE MYHUIUNAIBPHOIO STana OJIMMIHNAALl  C MCIIOJNb30BaAaHHEM HH(OPMAILIHOHHO-

KOMMYHUKAIIUOHHBIX TEXHOJIOTHH.

2.4. lIpuHOUNbI COCTABJIECHUSA OJUMIHAAHBIX 321aHUH U GOPMHUPOBAHMSI KOMILJIEKTOB

OJIMMIIHAAHBIX 3anaﬂm‘i AJIE MYHHIIMTNIAJIBHOIQ 3Tana

BaI[aHI/IH MYHUIUMIIAJIBHOTO 3Talla OJUMIIMAAbl NOJIXKHBI YAOBJICTBOPATH CICAYHOLIUM

TpeOOBaHUAM:
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. 3ajaHus NOJKHBI HOCUTh TBOPUYECKMM XapakTep U NPOBEPSTb HE CTENEeHb YCBOEHUS
YYaCTHUKOM OJIMMIIMAJbl Pa3JIUYHBIX pPa3AeNoB LIKOJbHONH MaTeMaTHKH, a €ro
CrOCOOHOCTh K HAaXOXKIACHHIO PEIIeHUH HOBBIX JJII HEro 3amad. bojpimas 4actb
3alaHUH JOJDKHA BKIIFOUATh B Ce0sl 3JIEMEHTHI HAYYHOTO TBOPUECTBA.

. B 3amanus Henb3sl BKJIIOYUATh 3a7add IO pasfenaM MaTeMaTUKHM, He WU3Y4YeHHbIM
B COOTBETCTBYIOILEM KJIaCCE K MOMEHTY MPOBEIEHUS OJTMMITHA/IbI.

. 3amaHus ONMMITHA/IBI JOJDKHBI OBITH PA3IMYHON CIIOKHOCTH JUIS TOTO, YTOOBI, C OHOHN
CTOPOHBI, TPEAOCTAaBUTb OOJNBIIMHCTBY YYaCTHUKOB BO3MOXKHOCTb BBITIOJIHUTH
HauboJiee MPOCThIe U3 HUX, C IPYroil CTOPOHBI, JOCTHUYb OAHON W3 OCHOBHBIX LIEJICH
OJIUMITHABI — OTIpeeNIeHUs] Hanboee CrocOOHBIX YUaCTHUKOB. JKenareapHo, 4TOObI
C MEePBbIM 33/laHHEM YCIIELTHO CIPaBJIJIUCh OKOJO 70% y4acTHUKOB, CO BTOPBIM —
okoso 50%, c TperbuMm — 20%-30%, a c mocaeAHMMM — Jy4llMe U3 YYaCTHUKOB
OJIUMITHA/IBI.

. B 3amaHus  AOKHBI  BKJIIOUATBCA  3a7a4d, MMEIOINNME IpUBJIEKAaTeJbHBIE,
3amOMUHAIOIIHECsS POPMYITUPOBKH.

. GOpMYJIUPOBKU 3a7a4 JOJDKHBI OBITb KOPPEKTHBIMH, YETKUMH W TMOHSTHBIMU
Il yYACTHUKOB. 3afaHusi He JOJDKHBI JAOMYCKaTh HEOJHO3HAUYHOCTU TPAaKTOBKHU
ycinoBuil. 3agaHusi HE [OJDKHBI BKJIIOYATh TEPMUHBI M TOHATHS, HE3HAKOMBbIE
yYalIuMCs TaHHOM BO3PAaCTHOM KaTeropuu.

. BapuanT mo kaxmomy kjiaccy AODKEH BKJIIOYaTh B cebs 4—6 3amau. Temartuka
3alaHUi OJDKHA OBITh Pa3HOOOPA3HON, IO BO3MOXKHOCTH OXBAaTBIBAIOIIEH BCE
pa3zmenbl IIKOJBHOW MaTeMaTHKHu: apudmeruky, anreOpy, reomerpuro. BapuaHTb
TAKXKe JIOJDKHBI BKJIIOYATh B ceOs JIOrMuecKue 3amadu (B CpPeJHEM 3BEHE MIKOJIBI),
koMOuHaropuky. Tak, B BapuaHThl It 6 KJlacca PEKOMEHIYETCsl BKIIOYATh 3a7add
no apupMeTHKe, JOrHYecKre 3ahadd, 3aJadd 10 HAIOHOH TeOMEeTpUH, 3a1add,
UCTIONB3YIOIINE TIOHATHE YéTHOCTH, B 7—8 Kiaccax no0aBNSIOTCS —3a4ayw,
UCTIONIBb3YIOIINE TSI PeIleHHs TpeoOpa3oBaHus anreOpandeckux BbIPAXKEHUH, 3a0a9u
HAa JIeJIMMOCTb, FEOMETPUYECKHE 3a7a4l Ha JOKA3aTeNbCTBO, KOMOMHATOPHBIE 337a4H;
B 9—11 kJjaccax mocienoBaTeNbHO NOOABISIOTCS 3a7avdl Ha CBOMCTBA JIMHEHHBIX U
KBaJPAaTHUHBIX (DYHKIUH, 3a7a4d IO TEOPHHM YHCEJ, HEPAaBEHCTBA, 3aladH,
UCIOJIB3YIOIIME TPUTOHOMETPHUIO, CTEPEOMETPHIO, MaTeMaTU4YeCKUH  aHajus,
KOMOWHATOPUKY.

. KenarenbHO cocTaBieHUE 3aJaHUIl ONUMIHMAAbI W3 HOBBIX 3a/a4, CIELHAIBHO

NOArOTOBJICHHBIX MET OHHHGCKOﬁ KOMHCCHE JJIA OJIMMITHAABI. B Cliydac €CJId 3aiaHuA
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OJTUMITHAbI TIOAOUPAIOTCS M3 MEYATHBIX U3AHUA U MHTEPHET-PECYypPCOB, HEOOXOIUMO,
9yTOOBI 3TH UCTOYHUKHU OBUTM HEU3BECTHBI y4aCTHUKAaM onumMmuanbl. [Ipu 3Tom 3ananus
OJIUMIMNAABl HE JOJUKHBI COCTABJISITBCS HAa OCHOBE OJHOIO HCTOYHHMKA, C LIEJIBIO
VMEHBIIECHHsI PUCKAa 3HAKOMCTBA OJHOTIO WJIM HECKOJBKHX €€ YYaCTHHUKOB CO BCEMHU
3aja4amMy,  BKJFOYEHHBIMA B BapuaHT. QOuuMmuazga  JODKHA — BBISIBISITH

HE SHIIUKJIONCAUYIHOCTD 3HAHUHN Y4aCTHHUKA, 4 €ro MaTEMaTU1ICCKUC CITIOCOOHOCTH.

2.5. MeTtoauka OoLleHHBAHHUS BHINMOJHEHHS OJITUMIIMAAHBIX 3aJaHUH

Jdna  enuHOOOpasust mpoBepku pabOT yYaCTHUKOB B Pa3HbIX MYHHLUIAIBHBIX
00pa3zoBaHUsIX HEOOXOAMMO BKIIFOYEHHE B BAPUAHTHI 3aJaHU HE TOJBKO OTBETOB M PELICHUH
3alaHMi, HO U KPUTEPUEB OLIEHUBAHUS PaboT.

JUis TOBBIIIEHWSI KadyecTBa NPOBEPKU O0OsA3aTENIbHBIM SBIACTCS TpeOOBaHUE MABYX
HE3aBHUCUMBIX [IPOBEPOK KAXKIAOTO PELIEHUS.

Hannyummm oOpasom 3apexkomeHaoBana ceOs Ha MaTeMaTHYECKHX OJMMIIAanax 7 -
OaymbHas IIKana, OEHCTBYIOINAS HA BCEX MATEMAaTHUECKHUX COPEBHOBAHUSAX OT HAYaJIbHOTO
YPOBHs O MEXXIYHAPOAHON MaTeMaTH4eCKON onumnuaabl. Kaxxnas 3agada OLEHUBAETCS LENbIM

yricioM 6asutos ot 0 o 7. MiTor mopBoAUTCS IO cyMMe 0allioB, HAOPAHHBIX YUYaCTHHKOM.

banaebl IIpaBuabHOCTL (OIIMO0YHOCTD) pereHus!
7 ITonHoe BepHOE perueHue
6—7 Bepnoe pemenue. Mmerorcss HeOonplne HEJOUYETHI, B IIEJIOM HE BIHSIOIINE

Ha peleHue

5—6 Pemmenne conep:kuT He3HAUUTENbHBIE OIINOKH, IPOOeBbl B 0OOCHOBAHUSX, HO
B IIEJIOM BEPHO M MOXET CTaTh IOJIHOCTBHIO MPABHJIBHBIM ITOCJIE HEOOIBIINX

WCTIPABJICHUHN WJIN JONOJHEHUHN

2—3 Jloka3aHbl BCIOMOTraTebHBIE YTBEPKACHUS, TOMOTAK0IINE B PELICHUN 3a1a91

0—1 PaccmoTpeHBbl OTHENnbHbIE BAaXXKHBIE Clydal IPU OTCYTCTBHM pELICHUS

(vyn Ipy OIIMOOYHOM peIIeHU )

0 Pemenne HeBepHOE, MPOABUIKEHHsI OTCYTCTBYIOT

0 Pemenue orcyTcTBYET

ITomumo 3TOTr0, B METOAUYCCKUX PCKOMCHAALIUAX MO MPOBCACHUIO OJIMMIIMAABI CICAYET
npONH(YOPMHUPOBATH JKEOPU MYHULIMITAIBHOTO 3Tana O TOM, YTO:
a) moboe mpaBUIIbHOE pelieHne oneHnBaercs B 7 6amios. Hegomyctumo casitre 6ajuioB

3a TO, YTO PELICHUEC CJIIMUINKOM MAJIMHHOEC, WJIIM 3a TO, YTO PCIICHHUE MKOJbHUKA OTJINYACTCA
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OT MPHUBEAEHHOTO B METOAMYECKHX pa3paboTKaxX WJM OT APYIMX PEIIEeHHM, W3BECTHBIX KIOPH,
NpH MpoBepke paboThl BAXKHO BHUKHYTb B JIOTHKY PacCyXKIEHHI YYaCTHHKA, OLIEHHBAETCSI
CTEeMNeHb €€ MPABHIIBHOCTU U MOJHOTBI,

6) omumnmanHas padoTa He SIBISETCS KOHTPOJIbHOW paOOTOM y4YaCTHHMKA, IMO3TOMY
Jo0ble UCTpaBiieHUs] B paboOTe, B TOM 4YHCJIE 3a4épPKHMBAHUE PaHEe HAIMMCAHHOIO TEKCTa, He
SIBJITFOTCSI OCHOBAHWMEM Il CHSITHsSL OajyioB, HENONMYCTUMO CHsATHE OajuioB B pabore 3a
HEaKKypPaTHOCTb 3aIUCH PELICHHUH PU €€ BbIMOJHEHUH;

B) Oajuibl HE BBICTABISIFOTCS «3a CTAPAHUE YYaCTHUKA», B TOM YHCJIE 3a 3amich B paboTe
GoubIIOro Mo 00bEMY TEKCTA, HEe COAEPIKALLEro MPOABMKEHHI B PEIICHUH 3aa4H,

r) noGequTesIsIMUA OJTUMITUAIbI B OJHON Mapauieid MOTYT CTaTh HECKOJIbKO YYaCTHHKOB,
HabOpasIire HaubOoJbIIee KOJIUYECTBO OAJUIOB, MO3TOMY HE CIEAYeT B OOSI3aTENIBHOM MOpPSIIKE

«Ppa3BOAUTH IO MECTaAM» JIYUIIHUX YYACTHUKOB OJIMMIIUAABI.

2.6. IlepeyeHnb cpeacTB 00y4YeHHs U BOCIIUTAHUS, HCIIOJIb3YeMbIX IIPH NPOBeJeHHH

MYHHIUMIIAJIBHOI0 3Tana O.]'II/IMHI/Ia)_]bI

TupaxkupoBaHue 3aaHUA OCYIIECTBIISIETCS ¢ YUYETOM CIIEAYIOIMUX MMaPaMETPOB. JIUCTHI
oymaru hopmara AS unu A4, uépHo-0Oenas mevarsb.

JIist BBITIOJIHEHUST 3aaHUH OJNIMMITHAABI KaXAOMY YYACTHHUKY TPeOVIOTCS OTHeIbHbBIC
auctel Oymaru ¢opmara A4. Jlns 4YEpPHOBUKOB BBIAAIOTCS OTHENbHBIE JIUCTBL 3aIlUCH
HA YEPHOBHKAX HE YYHUTHIBAOTCS TPH TPOBEPKE BBIMIOJHEHHBIX OJIMMITUAAHBIX 3aJaHU.
UepHOBUKU CHAIOTCS BMECTE C BBIMIOJHEHHBIMU 33IaHUSMH. YYACTHUKH HCIOJB3YIOT CBOU
MUCbMEHHBbIE TPHHAUIKHOCTU. ABTOPYYKAa C CHHHMH, (DUOJIETOBBIMU WM UYEPHBIMU
YepHUJIAMH, LIUPKYJIb, IUHEIKa, KapaHAaIy. 3anpeieHO UCTIONb30BAHUE ISl 3aMHCH PeIIeHUN

Py4eK C KPAaCHBIMU UJIU 3€JIEHBIMU YEPHUIAMU.

2.7. IlepeyeHb CIPABOYHBIX MATEPHAJIOB, CPEACTB CBA3H U 3JIEKTPOHHO-BBIYHUCINTEILHOU

TCXHHKH, pa3pellléHHbIX K UCITO0JIB30BAHHIO BO BpEMs NMIPOBEACHUA OJITUMIIHAABI

YdacTHHKaM BO BpeMsl IIPOBEIEHHSI OJMMITHA/IBI B Ay JUTOPHHU 3alpeIeHo UMeTh Ipu cede
CPEACTBa CBSI3H, JJIEKTPOHHO-BBIUHCIUTENBHYIO TEXHUKY, (OTO-, ayAHO- U BUAEOANIIAPATYPY,
CIIpPaBOYHBIE MaTepHabl, MHCbMEHHBIE 3aMETKM W HUHBIE CPEACTBA XPAHEHUs U Nepenadu

UH(pOpPMaLIUH.
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2.8. [loka3 pa6oT u npoBeaeHHE aNIeJLISILIHH

Kaxnaplii y4acTHUK OJIMMNOUAABl UMEET MPaBO O3HAKOMUTBCS C PE3yJbTaTaMU MPOBEPKHU
cBoeil paboThl. PekoMeHnayemoe BpeMsi IPOBEACHHUS MoKa3a padoT — B TeUEHHE TPEX OMIKaIIIX
yueOHBIX JHEW mnocie mnpoBeAeHus: onumnuanbl. [lepen mpoBeneHueM mokasa padoT KIOPH
AOJIKHO O3HAKOMUTDH YHACTHUKOB OJIMMIIUAABLI C PECIICHUAMUA 3ada4 U KPUTCPUAMU OLCHUBAHUA !
B YCTHOH (opme nmyTéM mpoBeneHus pazdopa BapuaHTOB (OTAEIBHO ISl KAXKIOTO Kiacca) JTubo
HYTéM npeaoCTaBJICHUA YUaCTHUKaAM peLHeHI/Iﬁ SaI[aHI/Iﬁ U KPUTEPHUECB OLICHUBAHUA B IMEYATHOM
BUAC. HpI/I NPOBEACHUHN TIOKa3a pa60T YICHBI JKHOPU HarOT YYAaCTHUKY OJHMMIIHAbl
apryMEeHTHPOBAHHbIE MOSCHEHUS IO CHIKEHUIO OaljioB.

B Cllyda€ HeEcCorjacus ydaCTHHUKa OJUMIIMAABbI C BbICTABJICHHBIMU OamaMu OH nogaér
aneuanyio. [Iponenypa momayu anesuALUM ONpPENeNseTcsl OPraHu3aTOPOM MYHHUIIMIIATBHOTO
JTana OJIMMIHaAbl B cOOTBEeTCTBHH ¢ ITopsinkoM. BaxkHO oTMeTHTh, uTO Oajuibl B paboTax MOryT
OBITb M3MEHEHBbI TOJBKO IIOCIIE pPacCMOTPCHHUA aNCIAIUU W TPHUHATHA MOJIOKUTCIIBHOIO
pewenns Mo ux u3MeHeHwroo. [Ipu mpoBeneHnu mokasa paboT Oayuibl MOTYT OBITH M3MEHEHBI
TOJIbKO B CJIy4ae YCTAHOBJICHMs TEXHUYECKOH OIMOKHM MO BHECEHHIO 0ayuioB B mpoTokod. [lpu
5TOM MOBBIIIEHHE OalJIOB BO3MOJKHO TOJIBKO HYTéM nogavun y4aCTHHUKOM OJIUMIIHAAbI

AIlCIJUTALINHN.

2.9. TemaTuka 3aJaHUil MYHHIUNAJLHOIO 3TANA OJIUMIHNAABI

Huxe npuBeneHa TeMaThka OJUMINAAHBIX 3aJaHUN JI Pa3HBIX KJIACCOB.
B mpuBenéHHOM CHHCKE TeM MJid Hap KJACCOB HEKOTOPBIE TEMbl MOTYT OTHOCHUTBCS

TOJIBKO K OoJiee cTapiieMy U3 HUX (B COOTBETCTBHH C H3YYEHHBIM MaTEPHAIIOM).

6—7 KJIACCBI

Yucna v BbIYMC/IEHHS,

HarypanbHbie uucia u Hyjb. JlecaTuuHas cucreMa CHUCICHUSI.

Apudpmerndeckne neWCTBUSA C HATypalbHbIMH uuciamu. llpencraBieHue Yucia
B IECATUYHON CUCTEME.

Henutenu u kparaele uncha. [Ipocteie u coctaBubie yucina. HOK u HOJI. Ilonstue
0 B3aMMHO MPOCTHIX unciax. Pa3joskeHre 4yucia Ha MpoCTble MHOKHUTEINH.

YETHOCTD.

Henenue ¢ ocrarkom. IIpusHaku aenumocty Ha 2, 3, 5, 6, 9.
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OObikHOBeHHBIE ~ npodu.  CpaBHeHwe  apoOeidl.  Apudmerudeckne — IeHCTBHS
¢ OOBIKHOBEHHBIMU APOOSIMHL.

HecsaTudnbie ApoOu.

Otnowenus. I[Iponopuun. OCHOBHOE CBOMCTBO POMOPLIUY.

[Ipsimast u oOpaTHast MPONOPLHOHAIBHOCTD BeTUUUH. [IpoLeHTHI.

ITonoxuTenpHble U OTpULIATENbHBIE Ynciaa. Moayib yucna. CpaBHEHHE MOJOKUTENbHBIX
U OTPHUIATENBHBIX YUCeN. ApupMeTHUECKHe ACHCTBUS C MOJIOKUTENbHBIMUA U OTPULIATEIbHBIMU
YHCIIAMH, CBOHCTBA apr(PMeTHIeCKNX NeHCTBUH.

Ienbie uncna. PanimoHanbHbIe YUCa.

YpaBHeHus.

YpasHeHue ¢ ogHOM nepemeHHo. Kopau ypasHeHus. JIuneliHoe ypaBHEHHE.

DyHKIHUH.

Oyukuus. ['papuk pynkumnu. @ynkmm y = kx, y = kx + b.

TexkcToBble 3aa4K, CBOAALIUECS K PELIEHUIO0 YPABHEHUI.

IIpencraBneHue 0 HAYAJIBHBIX NOHSITUSIX TeOMeTPHH, reoMeTPHYECKHX (Urypax.
PaBencTBoO (puryp.

OTtpesok. JlmnHa oTpeska u e€ cBoiicTBa. PaccTostHHE MEXIy TOUKAMH.

VYron. Bune! yrinos. CmexxHble U BEpTUKAJIbHBIE YIJIbl U CBOWCTBA.

ITepecekatomuecs u napanienbHble npsiMble. IlepneHaukynspHeie npsMble.

TpeyronbHuk U ero sneMeHThbl. IIpusHaku paBeHCTBa TpeyrojbHUKOB. CyMMa yIJIOB
TPEeyrojbHHUKA.

[Ipencrapnenue o TuIOATN GUTYPHL.

CnenunanbHble 0JIMMIIHAHBIE TEMBbI.

Uwncnosble peOychl. B3pemnBaHms.

Jlornueckue 3ana4un. UCTUHHBIE U JIOXKHbBIE YTBEPKIACHUS.

«Ouenka + npumep».

ITocTpoenune npumMepoB U KOHTPIIPUMEPOB.

HuBapuant.

Ipunuun Jupuxie.

Paszpesanus.

Packpacku.

HrpsL
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8—9 KJIACCHI

Yucaa u BbIYHCTCHUS.

HarypanpHele uucna u Hynb. JlecATHdHas cuCTeMa CUHUCICHUS. Apudmerndeckue
NENCTBYA C HaTypaJbHbIMU yncnaMmu. [Ipencrasnenue uucna B 1eCATUUHON CUCTEME.

Henurenu u kpatHble uncia. [Ipocteie u coctaBHble yncna. B3anMHO npocTeie unca.

Pasnoxenne uncna Ha npocteie MHOXKUTENU. YETHOCTD. [lenenue ¢ octatkoM. [lpusnaku
nemmmoctw Ha 2, 3, 55,6,9, 11.

Caoiictsa ¢pakropuana. CBONWCTBA MPOCTHIX AENUTENEH YHCIa U €r0 CTETICHEH.

OObikHOBeHHBIE ~ apodOu.  CpaBHeHwe  apobedl.  Apudmerndeckue  ACHCTBUS
¢ OOBIKHOBEHHBIMU APOOSIMHL.

Hecsitiunblie Apodw.

Otnomenusi. Ilpomopuuu. OcHOBHOe cBOWCTBO mpomopuuu. [lpsimasi U oOpaTHas
MPONOPLUOHAIBHOCTL BeTNYuH. [IponeHThI.

ITonoxuTenpHble U OTpULIATENbHBIE Yncia. Moayib yucna. CpaBHEHHE MOJOKUTENbHBIX
U OTPHUIATENBHBIX YUCEN. ApUpMETHUECKHE ACHCTBUS C MOJIOKUTEIBHBIMUA U OTPHLIATEIbHBIMU
YHCIIAMH, CBOHCTBA apu(pMeTHIecKnX neiCTBUH.

Henvie umcia. PanuonanbHble uwcna. [loHstue 00 uppanuoOHAIBPHOM — HHUCIE.
H3obpaskeHne ynucen TOUKaMi Ha KOOPAMHATHOHN MPSIMOH.

Uucnosele HEpaBeHCTBA U UX cBOMCTBA. Onepaluy ¢ YUCIOBBIMUA HEPABEHCTBAMHU.

KBangpaTHBIil KOPEHB.

BoipaxkeHnus u ux npeodpa3zoBaHusi.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTreieM U €€ cBoiicTBa. MHorouneHsl. PopmyJibl
COKpPAIEHHOI0 YMHOXKEHUs. Pa3noxenne MHOrOwIeHOB Ha MHOxuTenu. Teopema besy.

KBagpaTHelil TPEXUIIEH: BBIACICHUE KBAAPATA IBYWICHA, PA3JIOKEHUE HA MHOXKUTEIH.

Apudmerndeckas 1 reoOMeTpUIECKast MPOTPECCHH.

YpaBHeHHUs1 M HEPABEHCTBA.

VYpaBHeHnne c¢ opHoi nepeMeHHon. Kopuu ypaBHeHus. JIluHelHOe ypaBHEHHE.
KBangparnoe ypasnenue. ®opMmyina KOpHEH KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenne
pPaLMOHAIBHBIX YPABHEHU.

VYpaBHeHue c AByMsi nepeMeHHbIMH. Cuctema ypaBHeHUi. PellleHue cHCTEMbl ABYX
JIMHENHBIX YPABHEHUH C ABYMsl IEPEMEHHBIMU. PelleHne NpoCTeNINX HETUHENHBIX CUCTEM.

I'padudeckas mHTEpIIpETALINS PEILICHNS CHCTEM YPAaBHEHHH C IBYMsI TIEPEMEHHBIMU.
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HepasencrBa. JluHeliHblE HEpPaBEHCTBA C OJHOH TNEPEMEHHOM W MX CHCTEMBIL
HepaseHnctsa BTOpOI CTENeHU ¢ ONHON nepemMeHHon. HepaBeHCTBa O CpeHUX.

TexkcTroBble 3amauu, CBOASLIMECS K PEIICHUIO YPABHEHUH, HEPABEHCTB, CHCTEM
YPaBHEHHUH.

DyHKIHUH.

IIpssmoyronpHas cuctemMa KOOpAUHAT HA INIOCKOCTH.

Oyuknust. O6nacte ompenesieHus U oOmacth 3HadeHwit QyHKuu. ['padux GyHKUIMU.
Bospacranne QyHKINH, COXpaHEHHE 3HAKA HA IPOMEXKYTKE.

Oyukuun: y =kx, y=kx + b,y =kix,y=x" y=x", y=ax*+ bx + ¢, y =x|.

IIpeobpazoBanne  rpadpukoB  ¢yHkumii. CBOHCTBA  KBaApPaTHOTO  TPEXUIIEHA.
I'eomerpuueckue cBoiicTBa rpaduka KBaApaTHIHON (PYHKLIUH.

ILnanumeTpus.

TpeyronbHuK U ero sneMeHThl. IIpusHaku paBeHCTBa TpeyrojpbHuUKOB. CyMma YIJoB
TPEYrOJIbHUKA.

ITonobue TpeyronbaukoB. [Ipu3Haku mogobust TPeyroJbHUKOB.

HepaBeHCTBO TpeyroibHUKa.

CpenHsist TUHUA TPEYroJNbHUKA U €€ CBOWUCTBA.

CooTHoleHns: MeXXay CTOPOHAMH U yIllaMH TpeyrojbHuka. CBOHCTBAa paBHOOEIPEHHOTO
U PaBHOCTOPOHHEro TPeyrojdbHUKOB. IIpsiMmoyronmbHbli TpeyronbHuk. Teopema Iludaropa.
Pemenne npsiMOyroibpHBIX TPEYTOJBHUKOB.

YereipéxyronpHuku. Ilapannenorpamm, ero cpoiictBa W npusHaku. [IpsmoyronpHuK,
poMm0, kBaapat u ux cpoiicra. Tpamenus. CpenHss TUHUS Tparnenun u eé cpoiicrea. [lnomanu
YETBIPEXYTONBHUKOB.

[TonsTHE O CUMMETPUU.

OxpyxxHocTh U Kpyr. KacatenbHas k OKpy»XHOCTHM U €€ cBolicTBa. lleHTpasnbHbIE U
BIHCaHHble YIibl. OKpy»KHOCTb, ONMUCAHHAs OKOJO TpeyrojpHuka. OKpyKHOCTb, BIIHCAHHAs
B TPEYTOJIbHUK.

Yron Mexay kacaTenbHON U Xopaoiu. IIponopunonanbHeIe OTPE3KH B OKPYKHOCTH.

3ana4yu Ha MOCTPOCHUE C TIOMOLIBIO LIUPKYJISL U TMHENKH

Bektop. VYronm wmexny Bekropamu. Koopaunatet BekTOpa. CJ0KE€HHE BEKTOPOB.
YMHOXeHHE BeKTopa Ha uncio. CKalsipHOe IPOU3BEeHUE BEKTOPOB.

CnenunanbHble 0JIMMIHAIHBIC TEMBbI.

Jlornueckue 3anaun. ICTUHHBIE U JIOXKHBIE YTBEPXKACHMUS.

«Ouenka + npumep».

45



ITocTpoeHune npumMepoB U KOHTPIIPUMEPOB.
[Mpunuun Jupuxie.

Paspesanus.

Packpacku.

HrpsrL

HWnBapuant.

DneMeHThl KOMOUHATOPHKH.

JunodaHTOBb ypaBHeHHs (YPABHEHUS B LEJIBIX YHCIIAX ).

10—11 KJIACCBI

Yucaa u BbIYHCTCHUS.

Henumocts. IIpocThie u cocTaBHble yncna. Pasnoxenue uncia Ha NPOCTbIE MHOKUTEIH.
Yéraocts. Jlenenue ¢ ocrarkoM. [IpusHakm nenumoctu Ha 2k, 3, Sk, 6, 9, 11. CgolicTBa
¢akxTopuana. CBOHCTBA MPOCTHIX ACTUTENEH YrCa U ero crerneHeil. B3anMHao nmpocTele unca.

Llenvie uncna. PanmonanpHbie yncna. MppanuonanpHbie uncia. Yucno m.

BoipaxeHnus u ux npeodpa3zoBaHusi.

Mmuorounensl. @OpMyJsibl  COKPAIEHHOTO YMHOXEHHUs. Pa3joikeHne MHOIO4YJICHOB
Ha MHOxutenu. Teopema besy.

Apudmerndeckas 1 reOMETpUIECKast MPOTPECCHH.

Kopenb n-i crenenu u ero csoiicTsa. CBOICTBA CTENEHU C paLMOHAIbHBIM [TOKA3aTEeNEM.

Tpuronomerpus.

OcHOBHbIE TPUTOHOMETpUYECKHE TOXKAeCTBAa. POpPMyJIbl IPUBEIEHUS.

IIpeobpazoBanust TPUTOHOMETPUUECKUX BbIpakeHHH. CBOHCTBA TPUTOHOMETPHUYECKUX
(YHKUNH: OrpaHUYEHHOCTbD, IEPUOIUIHOCTD.

YpaBHeHHUs1 M HEPABEHCTBA.

YpasHeHus1 ¢ ogHOM nepeMeHHon. KBanpaTtHele ypasHeHus. Teopema Buera.

Uppaumonanbhble ypaBHeHHs. llokasarenbHble W JorapuMUYecKue ypaBHEHHs, HX
cucTteMbl. TpUrOHOMETPUYECKHE YPABHEHUS.

Hepasenctea ¢ OgHOM mepeMeHHON. PemieHune HepaBeHCTB METONOM HMHTEPBAJIOB.
ITokazaTenpHbIe U JOrapupMUUECKUE HEPABEHCTBA.

VYpaBHEHHsT W HEPABEHCTBA, COJAEP>KAIIME IEPEMEHHYI0 IIOA 3HAaKOM MOAYJIs.
IIpocTeiimue ypaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TaPAMETPAMHU.

HepaseHncTBa BTOpO# CTENEHU C ONHON NepeMeHHON. HepaBeHCTBa O CpeHUX.

CucremMbl ypaBHEHUH.
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TekcTroBble 3amauu, CBOASLIMECS K PEIICHHIO YPABHEHWH, HEPABEHCTB, CHCTEM
YPaBHEHHUH.

DyHKIHUH.

UncnoBble (YHKIMM M WX CBOWCTBA. NEPUOAMYHOCTb, UETHOCTH M HEUETHOCTD,
SKCTPEMyMBbI, HauOosblliee W HANMEHbLIEe 3HAYCHUs, NPOMEKYTKH 3HAKOMOCTOSHCTBA,
orpaHudeHHOCTDb. IlonaTtne 06 oOparHoil ¢yHkumu. CBOWCTBO TpaduKOB 3aUMHO OOPATHBIX
byHKUMHA.

TpuroHomerpudeckne (YHKIMHA YHCIOBOTO apryMEHTAa. CHHYC, KOCHHYC, TaHICHC,
kotaHrenc. CBOWCTBA U rpaIKU TPUTOHOMETPHUECKUX (YHKIIHH.

ITokazatenpHast ¢yHkIus, €€ cBoiictBa u rpaduk. Jlorapupmudeckas ¢PyHKuus, e
cBoticTBa u rpaduk. CreneHHast QyHKIM, €€ CBOHCTBA U rpaduK.

IIponssonHast, €€ reOMeTPUUECKUI U MEXaHUYECKUI CMBICIL.

IIpuMeHeHue MPOU3BOAHON K UCCIEAOBAHUIO (PYHKINH, HAXOKACHUIO X HAUOOJBIIUX U
HAMMEHBIINX 3Ha4YeHHH W mocTpoeHuto rpadukos. Iloctpoenne n nmpeodpasoBanue rpadukos
byHKUMHA.

Kacarenpnast u €€ cBONCTBA.

ILnanumeTpus U cTepeoMeTpHsl.

IInanumempus.

IIpusHaku paBeHCTBa TPEYroidbHUKOB. IIpu3Haku nogobust TpeyroapHUKOB. HepaBeHCTBO
TpeyronbHuka. I1nomans TpeyroabHuKa.

MHoroyronpHuky. IIpaBunbHble MHOTOYTOJIBHUKH.

OxpyxHocTh. KacarenbHass K OKpy»KHOCTU U €€ CBOWCTBA. LleHTpasibHBIC U BIIUCAHHBIE
yribl. OKpY>KHOCTb, OMMCAaHHAs OKOJIO TpeyrojbHuKa. OKpPYKHOCTb, BIIUCAHHAS B TPEYTOJIbHUK.

Yron Mexnay kacaTenbHOU U Xopaoi. IIponopunonanbHeIe OTPE3KH B OKPYKHOCTH.

BexTop. CBolicTBa BEKTOPOB.

Cmepeomempusl.

B3anmuO€e pacnonoxeHue npsiMbIX B MPOCTPAHCTBE.

CaolicTBa napasieabHOCTH U MEePIEHANKYIISIPHOCTH MPSMBbIX.

B3anmuoe pacnosiokeHue NpsAMOM W INIOCKOCTH. llepneHaukyssip M HakJIOHHAs K
mwiockocTy. CBOMCTBA MNapajulIeIbHOCTU M MNEPHNEHAUKYJIIPHOCTH MpPSMBIX M IUIOCKOCTEH.
Teopema o Tpéx nepneHANKYIsIpax.

Bzanmnaoe pacnonoxkeHue aByx miockocted.  CBoiicTBA mapaUIeIbHOCTH U
NEPNEHAUKYJIAPHOCTH IJIOCKOCTEH. Yrojl MEXAy NpPsIMbIMU. YTOJd MEXAy NpsIMOM U

MJIOCKOCTBIO. JIByrpaHHbIM 1 MHOTOTPaHHBIN yIuIbl. JINHEHHBIN yro ABYTPaHHOIO YIUIA.
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[Mapannenenunen. [Tupamuna. [Ipusma.
JlexapTOoBbI KOOPAUHATHI B IPOCTpPaHCTBE. PaccTosHUE MeXy TOUKAMU.
BexTtop B mpocTpaHCTBE.

CnenunanbHble 0JIMMIHAHBIC TEMBbI.
«Ouenka + npumep».

ITocTpoenune npumMepoB U KOHTPIIPUMEPOB.
[punuun Jupuxie.

Packpacku.

HrpsL

Meron MaTeMaTUYECKON MHIYKLINH.
I'eomerpuueckue cBoiicTBa rpaduKoB QPyHKIIHH.
DneMeHThl KOMOUHATOPHKHL.

JuodaHToBb ypaBHeHHS (YPABHEHHUS B LIEJIBIX YUCIIAX ).

2.10. TunoBbie 3aJaHUSA MYHULIHMNIAJBHOI0 3TANA 0JIMMIIHAABI

IlpuBenénnple TUMOBBIE 3aJaHHUs MYHULHUNAJIBHOIO 3Tana OJHMIMAABI HE MOLYT
B OIMHAKOBOH CTENEHU YCTAHABINBATD IIJIAHKY CJIOKHOCTH JJI1 BCEX PETMOHOB B CHITY 3aMETHOM
pPa3sHULBI B YPOBHE PA3BUTUS B PA3JIMYHBIX PErMOHAX OJMMIIMAAHOIO IBWXKCHMsS, HAIWYUSA WU
OTCYTCTBHsl Pa3BUTOM CHUCTEMBl TOPOJACKMX MATEMAaTHYECKMX KPY>KKOB, HAJIW4YUsA WU
OTCYTCTBHsI B FOPOZax CUJIBHBIX MAaTE€MATUYECKUX LIKOJ U T. I.. PErnoHanbHBIM METOANYECKUM
KOMHCCUSIM  TIIpH  pa3paboTKe 3aJaHUil  ONUMIMAABl  CIENyeT YYHUTBIBATH  YPOBEHBb
MaTeMaTH4ecKoro obpasoBaHust Ha Teppuropur. llpennmaraemple 3amaHus IEMOHCTPUPYIOT
THUINOBYIO CTPYKTYPY 3aJaHUH MyHULIUTIAIIEHOTO 3TaIa OJUMIIHAIbI, TPUMEPHBIH (yCPETHEHHBIN)
YPOBEHB UX CIOKHOCTH, TEMaTHKY.

3anpemaercsi MCNOJAB30BATH AJIsl MPOBeJeHHs] OJUMIMAALI NMPHUBEAEHHbIH HHIKe
KOMILIEKT 3aJaHMH, TaK Kak JAaHHble MeToan4ecKHe PEKOMEHAALMH SIBJISIOTCS

OTKPBITHIMH H YYACTHHKH OJJUMIIHAABI MOTJIH 03HAKOMHUTLCHA ¢ HUMH.

YcaoBua 3agau
6 KJacc

6.1. B knacce 30 yuyenukos. Ha KOHTpPOJBHON IO MaTe€MaTUKE HEKOTOPBIE YYEHUKH
KJjlacca MONYUYUIIM «5», HEKOTOopble — «4», HekoTopble — «3», HekoTtopele — «2». Cymma

MOJIYYeHHBIX OIIEHOK OKas3anach paBHOH 130. A uemy paBHsuIach Obl CyMMa TMOJYYE€HHBIX
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OLIEHOK, €Clii OBl BCE, MOJNYYUBIINE «5», MOMYUMIN Obl «2», MOJYYHBIINE «4» TOIYYHIH OB
«3», TOJTYYUBLINE «3» MONYyUHIH ObI «4», a TOTYYHBIIUE «2)» MONYYHIH OBl «5»7?

6.2. B pamnu yuactBoBajo 6 MaumuH. OHM CTapTOBald OAHOBPEMEHHO. B kaxnbIil
MOMEHT OOroHa OJHOW MAaIIMHBI APYroi aenanack Gortorpadusi STUX OBYX MALINH (TPOHHBIX
00roHoB He OBUIO, MOMEHT cTapTa OOrOHOM HE CUHTaeTCs). MOIJIO I OKa3aThCsl, UTO NepBast
MalliHa OKa3ajach POBHO Ha 4 Qororpadusx, BTopas — POBHO Ha S5, TPEThsl — POBHO Ha O,
4yeTBEpPTAst — POBHO Ha 7, TsITasi — POBHO Ha 8 U ectasi — poBHO Ha 9 doTtorpadusix?

6.3. Ilynktel A, B, C, D pacnonoxkeHsl B BeplIMHax mnpsmMoyrojgpHuka ABCD, ero
cTopoHsl — goporu. IlepBas mamuHa npoexana 3a dac no mapupyrty 4 - B — C — D, a Bropas
npoexana 3a dac o mapumpyry 4 — D — C — B. Uepe3 kakoe BpeMsi MaIUHBbI BCTPETATCS,
€CJIM OHU OTHOBPEMEHHO BBIENYT U3 MYHKTa A B Pa3HbIX HANPABJIECHHUSX U MOENYT 10 CTOPOHAM
npsimoyronbauka ABCD? (Cxopoctr 00enx MalinH MOCTOSIHHEL)

6.4. Korma u3 ceMusHa4HOro umcia A BBMUIM CYMMY BCEX, KpOMe ONHOH, ero mudp,
nojyunii uucio 1 234 515, A xakoe YUCIIO MONYYUTCS, €CIH U3 A BBIYECTh CYMMY BCEX €ro
udp, KpoMe mepBoii?

6.5. VI3 7 BHeIIHe OAMHAKOBBIX MOHET 2 (hajIbIIUBBIC MOHETHI JIErYe HACTOSIIIUX U BECAT
onuHakoBO. HacTosie MOHETHI Takke BECST OJMHAKOBO. MOXKHO JIM HalWTH 00e (anblInBbIe

MOHETHI 32 3 B3BEIIMBAHMS HA YAIlEYHBIX Becax 0e3 FI/Ipb?

7 KJ1ace

7.1. CemMb mOCIeIOBATENBHBIX HATYPAIbHBIX YHCEN KAK-TO paccTaBMM 1o Kpyry. Ilocne
3TOrO AN KKOOW Mapbl COCEAHMX HHCEN BBIYHCIIIN PAa3HOCTb MEXAy HUMH (U3 Oobliero
Yrciia BBIYJIM MEHbIIee). MOriyM Ju mATh MOAPS MAYIIMX Pa3HOCTeH (M3 CeMu) PaBHATHCS
gucnaMm 2, 1, 6, 1, 2 (B yka3aHHOM TIopsiake)?

7.2. Ilynktel A, B, C, D pacnonoxkeHsl B BepiMHax mnpsmMoyrojgpHuka ABCD, ero
croponbl u auaroHamu AC u BD — noporu. IlepBas mamuHa mpoexaja 3a 4ac Mo MapiipyTy
B—(C —>A— D, a Bropas npoexana 3a dac mo mapupyry D — B — C — A. Uepe3 kakoe
BpEeMsl MAIIWHBI BCTPETATCS, €CIM OHHM OJHOBPEMEHHO BblenyT u3 myHKTa (C: mepmas 1o
mapupyty C — B — D, Bropast — nmo Mapupyry C - 4 — D — B? (Cxopoctu obenx MamuH
MOCTOSTHHBI. )

7.3. MOHO JIU TaK pacCTaBUTh MO KPYTy CTO 4uces 1 u ¢To ogHO unciio —1 Tak, 4ToOsI
NPOM3BEACHUE JFOOBIX TPEX MOAPSA UAYIIUX YHCET ObLIO MOJOKHUTEIbHBIM?

7.4. Haiinute Bce pemenus pedyca KOPOBA + KOPOBA = MOJIOKO. Pazabim OykBam
COOTBETCTBYIOT pa3Hble HU(PHI, ONUHAKOBBIM — OJJUHAKOBBIE.
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7.5. B 3a1e HaxonsATCA JDKELB] U philapu. JIkensl Bcerna aryT, a pblapyu BCEraa ropopsT
npasny. Kaxnaplii ykasan Ha OIHOTO U3 MPUCYTCTBYOIUX M ckazanl: «OH jpkery. Oxazaocs,
YTO MPO KaXJOr0 M3 HAXOISIIUXCS B 3ajle KTO-TO Takyr ¢pasy ckasain. Mor iu B 3ane ObITh

posHO 101 yenosek?

8 kiace

8.1. JIokaxuTe, 4TO A5 MOOBIX HATYPATbHBIX uncen a u b uncno 4a’ +4ab+4a+2b+1
SIBJISIETCS COCTABHBIM.

8.2. [larepo mpyseli ceirpaid APyr ¢ APYrOM IO HECKOJbKO mapTuil (He o0si3aTeNIbHO
OMHAKOBOE KOJHMYECTBO) B HACTOJBHBIA TeHHUC (HW4YbMX He ObiBaer). Ilocnme wrp mepsbIit
3aMeTWII, YTO y Hero moOen Ha 4 Oosblle, 4eM MOPaXEHUH; BTOPOH M TPETHH 3aMETUJIH, YTO
y K&KIOTO U3 HUX NMOpakeHui Ha 5 Gonbiue, yem moden. UeTBEpThIil 3amMeTnit, 4To y Hero noden
CTOJIbKO K€, CKOJIBKO MOPAKEHUH, a MSTHII — YTO OH C K&KABIM M3 OCTAJIBHBIX CHITPAJ IOPOBHY
napTtuil. Mor u nsaTeiil BBIMTPaTh BO BCEX MapTUAX?

8.3. B tpeyronbauke ABC nposenena ouccektpuca AL. Ha cropone AC B3sita Touka P
tak, uto LA — 6uccexrpuca yrina BLP. Jlokaxkwure, uto ecnu BL = CP, to yron ABC B nBa pasa
Oospiie yria BCA.

8.4. B TypHupe mo maxmaraMm Kaxkaplii u3 10 UrpOKOB ChIrpan C KaXAbIM MO OJHOHN
naptuu, u lletss 3adHsnm mocnenHee Mecto (HaOpan MeHbIIE OYKOB, 4YeM JIFOOOW Jpyroi
y4acTHHK). [ToTOM ABOMX UTPOKOB OUCKBAIN(UIIMPOBAIHU, BCE OUKH, HAOpaHHBIE BO BCTPeUax C
HUMH, aHHYJIHMPOBAJIHM, M 3THUX [IBYX WIPOKOB HCKIIOUMWIM M3 TaOmuuel. OKa3anoch, 4TO B
pesynbrate Iletss cranm moOemurenem TypHupa (HaOpan Ooubliie OYKOB, 4eM JIFOOOW ApPyroi
y4acTHUK). CKOJIbKO OYKOB B UTOTe (TIOCe AUCKBAaTU(pUKALMK UTPOKOB) Mor Habpath Ilets? 3a
nobeny naércs 1 ouko, 3a HU4BKO — 0,5 ouka, 3a mopaxenune — 0 OUKOB.

8.5. Jlanbl monokuTenbHble umcna a, b, ¢, d. V3BecTHO, 4TO drOOBIE ABAa W3 HUX

OTJIMYAIOTCA He Gonee 4eM B 3 pasa. Jokaxure, 4TO

a’+b>+c* +d* <2(ab+ac+ad +bc+bd+cd).

9 kyace

b2
9.1. Haiigute OTHOWIEHHME —, €CJIM H3BECTHO, YTO OAWH H3 KOPHEH YpaBHEHMs
ac

ax’ +bx+c =0 B 4 paza 6ombiue gpyroro (ac #0).

9.2. Ilycte X, y, z — HeHyneBble 4ucaa. Jlokaxure, 4TO Cpenu HEPaBeHCTB X+ ) >0,

y+z>0, z+x>0, x+2y<0, y+2z<0, z+2x <0 0o kpaiiHeil Mepe ABa HEBEPHBIE.
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9.3. Ilo KOJBLEBON Tpacce OAHOBPEMEHHO M3 OJHOW TOYKH B OJHOM HAIpaBjE€HHUU
CTapTOBAIU TPHU Benocunenucrta. [lepselii U3 HUX NPOE3KAET BCIO TPACCy 3a 5 MHUHYT, BTOPOU —
3a 7 MUHYT, TpeTUl — 3a 9 MUHYT. Uepes kakoe HaUMEHbLIEE BPEMsl BCE BEJIOCUIIEANCThI BHOBb
OKa)XyTCsl B OHON TOouKe Tpacchl? CKOPOCTH BCEX BEJIOCUIIEANCTOB OCTOSHHBL

9.4. B tpeyroneHuke ABC, B kotopom AB > AC, mposenena Ouccextpuca AL. Ha
cropoHe AB BeiOpana Touka K Tak, uro AK = AC. Ilycte O — UEHTpP OKPY>KHOCTH, OMMCAHHOH
okoJio TpeyronbHuka ALB. Jlokaxure, uto yribl KCB u ABO paBHBL

9.5. MlaxmatHast purypa KeHTaBp XOIOHUT IONMEPEMEHHO KaK KOHb M Kak Oenas mermka
(T. €. cTPOro Ha OAHY KJIETKY BBepX). MOKET JI OHAa, HA4aB ¢ HEKOTOPOH KJIETKU IIaXMAaTHOM
nocku 8x8, oOONUTH BCe KJIETKH, MOOBIBAB HAa KAXKJOHW KJIETKE POBHO IO Pasy, €CIIM MEePBBIA XO1

OHa AenaeT Kak nemka? CtapToBasi KJIETKa CUUTAETCS] OOOUIEHHOM.

10 xiace

10.1. Tpabpuku Qynxmmii  f(xX)=ax’+bx, g(x)=cx’+dx, fi(x)=ax+b,
g,(x) =cx+d mepecekaroTcsi B OMHOMN TOUKeE C OTPULATENbHON abcuuccoil. Jlokaxkure, 4To eciu
ac#0,10 bc=ad .

10.2. B TypHupe no maxmaraM Kaxxablil U3 10 UrpPOKOB ChIrpan ¢ KaKAbIM MO ONHOU
naptuu, u lletss 3adHsnm mocnenHee Mecto (HaOpan MeHbIIE OYKOB, 4YeM JIFOOOW Jpyroi
yudacTHHK). [ToTOM OHOrO Urpoka IUCKBaTH(PULMPOBAIH, BCe OUYKH, HAOpaHHBIE BO BCTpPEUax C
HUM, aHHYJIMPOBAJIH, ¥ 3TOTO UIPOKA UCKIFOYIIN 13 Tabmuiel. Mor jm B pesynbrate [lers crath
nobenureneM TypHupa (HaOparb Oojbine OYKOB, 4eM JIFOOOH Apyrod ydacTHHK)? 3a molemy

naércs 1 ouko, 3a HUUbIO — 0,5 ouka, 3a nopaxeHue — 0 OUKOB.

10.3. Kaxxnprii u3 13 pebsar 3agyman nenoe yncio. Oxa3anoch, 4YTO CyMMa 3ayMaHHBIX
yricen paBHa 125. Ilocne 3TOro Kakaplii MI3MEHHJI CBOE YMCIIO: OO pa3menwi ero Ha 3, qmubo

YMHOXUJ ero Ha 5. Morua a1 cymma noay4eHHbIx 13 uucen paBHsTbes 1757
10.4. Yucna x, y, z TaKOBbL, uTO 2x > +z°, 2y>x"+z°, 2z>y’+x°. Jlokaxure,
4TO X)z <1.

10.5. Yersipéxyronpauk ABCD Bniucan B OKpy»kHOCTH ) ¢ neHrpom O, npu 3tom BD —
auametp okpyskHocTH. Jlyun AB u DC nepecekatotcst B Touke S. OKPY>KHOCTb ®, MPOXOASIIAst

yepes Touku A, O, C, mepecekaer orpesok CD B Touke M (M #C). Jlokaxure, uto M —

cepenuHa otpeska DS.

11 xiaace
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11.1. Jlaner nBa msATH3HauHBIX yucha Oe3 mudp O m 1 B cBoeil 3amucu. Monynp ux
Pa3HOCTH — YeTBIPEX3HAYHOE YuciIo . M3BECTHO, YTO €CnM y OFHOTO M3 HMCXOAHBIX YHCEIN
KXAYI0 HU(Py YMEHBIIUTb HA 1, TO MOAYJIb pa3sHOCTH cTaHeT paBHbM 10 002. Kakne 3HaueHus
MOYET MPUHUMATh YHCIIO S7

11.2. PasHocTh  BO3pacraromieil  apudMeTHueckoll — MpPOrpeccuu,  COCTOsIIEH
13 HaTyPAJIbHBIX YKCEJl, SIBJIETCA HATYPaJIbHBIM YHCIOM, OKaHYMBaromuUMes Ha 2019. MoryT iaun
TPH MOCIIEIOBATEIbHBIX YJIEHA 3TOH MPOrpeccHy ObITh KBaIPaTaMU HATYPAJIbHBIX YUCEI?

11.3. Ha nepeBsiHHO# cTeHe oTMeTHiM BepinHbl Tpeyronbauka ACE. [lepneHauKysipHo
CTeHe BOWJIM TBO3IM TaK, YTO Hapy)Ky Topyar dactd reo3aeit nimmH: AB =1, CD =2, EF = 4

(B, D, F— muanku rBO3aeii). Mornu M pacCTOSIHMA MEXAY IUISIIKAaMH TBO3IEH OKa3aThCs
pasubvu BD=2 , DF =[5, FB= 132
11.4. W3BecTHO, uto X +0,5 > 3 + z* . JlokaxuTe, uTo X+ y+z>—1.

11.5. B kaxxgoii u3z 320 kopoOok nexkut judo 6, mudo 11, mudo 15 mapukos, mpuyuém Bce
TPU TUTIA KOPOOOK MPHUCYTCTBYIOT. BEepHO J1H, 4TO rapaHTUPOBAHHO MOKHO BbIOPATh HECKOJIBKO

KOpOOOK, B KOTOPBIX CyMMapHO poBHO 1001 mapux?

Peunrenus zagau
6 KJacc

6.1. Otser. 80.
Kaxaplii 13 y4eHUKOB KJlacca 3a IB€ KOHTPOJIbHBIE (COCTOSBIIYIOCS U THIIOTETHUYECKYIO)
NoJy4ns1 ObI CYMMY OIIEHOK, paBHYHO 7. 3Ha4MT, U BceX 30 YYEHHKOB Kjlacca CyMMa OLIEHOK

Obuta Opl paBHa 210. M cymMMa MOJy4eHHBIX OLIEHOK 32 BTOPYIO KOHTPOJBHYIO PaBHSIACH ObI

210 — 30 = 80.

6.2. Oteer. He moruo.

Tak xak Ha kaxgod ¢ororpaduum B MOMEHT OOroOHa IBE MAIIUHBL, TO KaKaas
¢dororpadus yunTeIBa€TCS IPU NMOACUETE 1BA Pa3a. 3HAYUT, CYMMapHOE KOJINYECTBO MOSBICHUH
MamuH Ha Qororpadusx MOHKHO OBITh PABHO yIBOEHHOMY 4HCy ¢ororpadwuii, T. €. Y4ETHOMY

yuciy. OgHako 4+5+6+7+8+9=39 — HeuéTHO.

6.3. OTBer. Yepes 40 MuHyT.
3a ogMH yac BMecTe 00€ MAIlMHBI NMPOeXanu Obl TPYIKABI CTOPOHY AL M TPHKIBI

CTOpPOHY AB, Tak Kak OfHA MPOE3KaeT 3a Hac JBe CTOPOHBI, paBHble AD, U ofHy, paBHyw AB, a
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BTOpasi MPOE3KaeT 3a 4ac JB€ CTOPOHBI, paBHbE AB, W OnHY, paBHYI0 AD. 3Ha4WT, 32 TPETh
qaca, T. €. 32 20 MHHYT BMECTE MAalINHBI IPOEAYT OHY CTOPOHY, paBHYIO AD, U OHY — paBHYIO

AB. A Bech mepuMeTp NPsIMOYTOJIbHUKA OHH MTPOEAYT 32 BABOE OONBLINI MPOMEKYTOK BPEMEHH.

6.4. OTBer. 1 234 513.

Cymma tmbpp uucna A we mpesocxoxut 63. Ilostomy umcino A umeer Bun 12345ab .
IMonydenue uncna 1 234 515 MoxkHO omucarh Tak: u3 yucia A BbaaH cymmy S(A) Bcex ero

udp, a MOTOM K pe3yJbTaTy MpHOaBUIN OAHY U3 HU(P X UCXOAHOTO yucha 4.

Toectb 12345ab —(1+2+3+4+5+a+b)+x=1234515.

Otcrona ab—(15+a+b)+x=15, 10a+b—(15+a+b)+x=15, 9a+x=30.

[MosTomy He BerauTanu nudpy x =3 . A ecnu He BbuuTaTh 1 (epBy0 muUphI unciaa A)

BMECTO 3, Pe3yJIbTaT MOJYUYUTCSA Ha 2 MEHbBIIE, YeM MPU BBIMUTAHHUH 3.

3ameuanue. Ectb u APYrue peucHus, B HaCTHOCTU UCIIOJIB3YIOUICE MPU3HAK ACITUMOCTHU

Ha 9.

6.5. OTBer. MoxHO.

epBoe pemenne. O603Hauum moHeTel A, B, C, D, E, F, GG. IlepBbIM B3BEIIMBaHHEM
cpaBauM Beca MoHeT A, B, C u moret D, E, F. BO3MOXHBI Ba ClTydasi.

1. Beca paBubl. Torma B Kakmoil Tpoiike pOBHO OfHa (anblinBas MOHETa. 3a ONHO
B3BEIIMBAHUE W3 TPEX MOHET, CpPeau KOTOPbIX POBHO oOnHAa (anmplnmBasi, Jerko HaWTH
¢danpmuByro. {1 3TOro NOCTAaTOYHO CPABHUTH Beca JIFOOBIX ABYX MOHET. Eciiu Beca pasindHBbl,
TO JI€rKast MOHeTa (hajbIIUBasi, €CJIM BeCa PaBHBL, TO (AJIBINUBOMN SBJISIETCS] OCTABIIASICS MOHETA.
3HAYUT, BTOPBIM U TPETHUM B3BEIIMBAHUEM MbI HAXOAUM J1BE (DaJIbIINBbIC MOHETHI.

2. OnHa u3 Tpoek, Hampumep, A, B, C, Becut menbine. Torma cpeau moHet D, £, F Her
¢anpmmBeIx. 3HaUnT, 00€ (pambIINBbIE MOHETHI COAEPIKaTCs cpenu ueThlpéx MoHet 4, B, C, G.
Cpasuum Beca MoHeT A u B. Eciiu ux Beca paBHBI, TO 00€ 3TH MOHETHI JIMOO HacTosue (Toraa
C, G danpmmseie), mudo dpanpmmeeie (Torga C, G HacTosimue). 3HAYUT, JOCTATOYHO CPABHUTD,
Hanpumep, Beca MoHeT A u C. M Torma mbl Haliném napy dampmmseix. Eciu ske ogHa U3 MOHET
A u B nerde npyro#, TO BTOPbIM B3BEIIMBAHHUEM MbI HAIILTH OAHY (paIbIINBYI0 MOHETY. TpeThum
B3BEIIMBAHUEM MbI HaX0auM (anbiuByo Mouety cpenu C, G.

Bropoe pemenne. O6o3Hauum mouetol A, B, C, D, E, F, GG. IlepBbIM B3BeIINBaHHEM

cpaBHUM Beca MOHeT A, B u moHer C, 1. Bo3MOXHBI fiBa ciry4das.
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1. Beca paBubl Torga B xaxnoii mape JuO0 (panbLUIMBBIX MOHET HET, JIMOO POBHO OIHA
¢danpmmBas. CpaBHuM Beca MOHeT A u B. Eciam OHHM pa3nu4Hbl, TO MBI HAILIK (DaJIbIINBYIO
MOHETY, U elI¢ 3a OAHO B3BeIINBaHUe HainéMm danpmusyto cpenu C u D. Ecnu ke Beca MOHeT
A u B passbl, To 00¢ ¢anburBele MOHETHI HaxomsTcs cpenu £, I, G. B3Becus moOble 1Be U3
HUX, MbI HaliéM 00e (halbIInBbIe.

2. Beca pazmmunsl Ilycts, nist onpenenéHHocTH, mapa MoHeT A, B nerde. Torma obe
monethl C, [ HacTositue, a cpean MoHeT A, B 1ibo oxna, mubo nee danbimseie. CpaBHUM Beca
MoHeT A u B. Eciii OHM OfMHAKOBBI, TO MBI Haliu o0e (ajpimuBeie MOHETH. Ecnm ke Beca
Pa3NUYHBL, TO Mbl HAUUTK (PAbIINBYI0O MOHETY, a eIé onHa (anbIunBas HAXOOUTCS CpPEnU
L, F,G. Emé 3a ogHO B3BeIIMBaHWE (B3BECHB, Hampumep, [ u ) Mbl HalaéM OCTaBLIYIOCS

(anbIIMBYIO MOHETY.

7 KJace

7.1. OrBer. He mMornu.

BerureM M3 BCEX MAHHBIX YHCE]T HAUMEHbIIEE W3 HUX. JTa Onepanus He H3MEHUT
Pa3HOCTH MeXAy 4uciaMu. TakuM o0pa3oM, MOXKHO CUHUTATh, YTO MO KPYTy PacCTaBHIIM YHCIA
A=0, B=1,C=2 D=3, E=4, FF=5, G=6. Pa3HocTb 6 — MakCUMaJjibHasi U3 BO3MOKHBIX
pa3HOCTEH, W OHAa MOXKET OBITh IMOJydeHa TOJBKO Kak pasHocTh (G—A. Crosmme psaoMm ¢
Pa3HOCTBIO 6 €OUHHLIBI MOTYT OBbITh MOJYYEHBI, TOJIBKO eciu psaaoM ¢ A crout B, a psaaom ¢ G
crout [. Iy TOro 4T00BI MOJXYYHUTh PA3HOCTH 2, PAAOM C F' TOJDKHO CTOSATh YHCIO 1D U PSIIOM ¢

B Taxke DOJKHO CTOATHL YUCIIO DD. A 3TO HEBO3MOKHO.

7.2. OtrBer. Yepes 40 MuHnyT.

JlmaroHanu npPSAMOYTOJIbHUKAa HMEIOT OIWHAKOBYIO JJIMHY W JJIMHHee 000 ero
CTOPOHBI. 3a OAWH Yac BMecTe 00e MalmuHbl mpoexanu Obl TPIKAbl CTOpoHy BC M TPHKIBI
IWaroHajb, TaK KaK OJHA MPOE3KAET 3a 4Hac IBE CTOPOHBI, paBHble BC, W OfHY AWAroHanib, a
BTOpas MPOE3KAET 3a 4ac JIBE JUArOHAIN U OJHY CTOPOHY, paBHY0 BC. 3Hauurt, 3a TpeThb Jaca,
T. €. 32 20 MHHYT, BMECT€ MAalIMHBI NIPOEAYT ONHY CTOPOHY, paBHyl BC, U OJHY — paBHYIO
IMaroHaj d. A BEeCh ONMMCAHHBIN MapIIpyT OO BCTPEeYH HAa B OHU MPOenyT 3a BIBOE OONbLINN

MIPOMEKYTOK BPEMEHU.

7.3. OTBer. Henbas.
[Ipennonoxum, uto Takoe BOo3MOKHO. Tak kak Bcero uucen 100+101=201=3-67, to

pa30oObéM ux Bce Ha 67 TPOEK MOAPSA UAYLINX Yhcesl. B Kakmoi Tpolike MPOU3BENCHUE YUCET
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MOJIOXKUTECIBHO, TIO3TOMY MPOU3BCACHUEC BCEX UHNCEIT TAKKE TTOJOXKUTECIIBHO. Ho MPOU3BEACHUE

100 uncen 1 u 101 yncna —1 pasHo —1, T. €. OTpULIATENBHO.

7.4. OtBer. [IBa pemenus (302 015 + 302 015 = 604 030 u 304 015 + 304 015 = 608
030).

PaBeHCTBO B paspsine COTEH MOMIO OBITh TOJNBKO B ABYX ciydasx: 0 +0=0, 1. e. O=0,
TAKOE MOTJIO OBbITh, TOJNILKO €CJIH He OBLIO MEPEHOCOB U3 ECSITKOB B COTHH, a Takxke ecimu O =9
(B cmyuae mepeHOca €AUHUIBI U3 NecATKoB B coTHH). Ho cymma A + A 3akanuuBaercs Ha O,
nostoMy O — uérHast unudpa, 3Haunt, O =0, utorga A = 5.

Hanee, au B K+ K, au 8 P + P, vHu B B + B HeTr nepexona uepes aecATok (cnaraeMble U
CyMMa MIECTU3HAYHbIE M HET COOTBETCTBYIOLIMX II€PEHOCOB), 3HAYMT, BCE 3TU LUQPpPHI HE
Oomnbme 4 (u HenyneBble: O =0). IIpu stom K=3, Tak kakx B+ B +1=K. Orcroga B=1.

Ocranoce nBa Bapuanta s nudpsl P, 1 06a mogxonsr.

7.5. OTBer. He morio.

IIpenmonoxum, uto B 3ane Mor ObiTb poBHO 101 uemoek. Tak kak Kakmbli ykaszain
Ha OJHOTO M3 NPUCYTCTBYIOLIUX, a Ha KaXIOro M3 IMPUCYTCTBYIOIIUX KTO-TO yKasaj, TO
Ha KaXJIOr0 yKas3aJl POBHO OJUH M3 MPUCYTCTBYIOLIMX. 3aMETUM, UTO pPhILIaphb MOI yKa3aTb
TOJIBKO Ha JKELA, a JDKEL — TOJIBKO Ha PhILaps.

ITocmoTpum Teneppb Ha kKakoro-HuOyAb peitaps 4. OH yka3aj Ha Kakoro-to Jokena. Tot
yKasall Ha Kakoro-to peiuaps. Ilpomomkas 3Ty Lenouyky, Mbl IMOJYYUM, YTO PaHO WJIM MO3JHO
KaKOM-TO JDKEIl YKaXXeT Ha phluaps A, Tak Kak Ha JAPYrHX JIOJeH B LENOYKE YXKE KTO-TO
ykasbiBaeT. [1o3TOMy BCe MNPUCYTCTBYIOIIHE Pa300BIOTCS HAa 3aMKHYTBIC IETOYKH (LIUKIIbI)

YETHOW ANTMHBI (BO3MOKHO, AnuHbI 2). Ho uncno 101 HeuérHo. IlpoTuBopeune.

8 kiace

8.1. 3amerum, 4TO 4a’ +4dab+4a+2b+1=(4a’ +4a+1)+2b+4ab =

=(2a+1) +2b(2a+1)=(2a+1) 2a+2b+1). Tak xak 4yucna a u b HaTypaibHble, TO Kaxuas

u3 ckoOok Oonbire 1. [ToaTOMy 4KCIIO COCTABHOE.

3ameuanue. Hpyroe peleHue MOXKHO MOJYYHTD, 3aMCTHB, qTO
4a’ +dab+4a+2b+1=QRa+b+1)>-b*.

8.2. OtBer. He mor.
IIpennonoxuM, 4TO MATHIA BBIMIPAl BO BCEX MNApTUsX. B kaxaol mapTuu OAUH M3

UTPOKOB BBIMTPBIBAET, APYroi — mpourpbiBaet. [losToMy KommuecTBO MoOeA HOIKHO PaBHSITHCS
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KONMYeCTBY NopaXkKeHWi. 3 BbiCKasbiBaHWI NEPBbLIX YETLIPEX PEOAT cnedyeT, UTO y HUX nobeq
Ha 6 MeHbLLe, YeM MOPaXKeHWIA. 3HAUUT, KOIMYECTBO Nobes NATOro Urpoka A0MKHO PaBHATLCA 6
(oH He npourpbiBa). HO KOMMYecTBO ero nobep AOMKHO LeNUTbCA Ha 4, TaK Kak, Mo ero
YTBEPXAEHUIO, OH OAepXKan paBHOE KOMMYECTBO Mobef Had Kax[AbiM U3 COMEpHUKOB, a 6 Ha 4

He fenutcs. [NMpoTnBopeYne.

8.3. W13 ycnoBua cnegyet, 4To TpeyronbHukn APL 1 ABL paBHbl MO BTOPOMY MPU3HAaKY
(cm. puc. 1). Torga PL =BL. Ho no ycnosuto BL = CP. 3Hauut, CP =PL. Torga ZPLC =ZPCL,
1 BHewHWn yron APL TpeyronbHnka CPL B aBa pa3a 6onblue yrna PCL. C gpyroit CTOpPOHbI,
ZABC =ZABL =ZAPL. YTBepXaeHne JOKa3aHo.

8.4. OTBeT. 4 ouKa.
109
B TypHupe ¢ 10 urpokamu, npoxofdliem B 1 Kpyr, pasbirpbiBaeTcs 5 45 0YKOB.

MoaToMy HailAeTcs Urpok, Habpaslwmii He 6onee 45:10 = 4,5 0YKOB. 3HAYMT, UrPOK, 3aHSBLUNIA

abCoNTHOE nocneaHee MecTo, Habpan He 60nee 4 04KOB. AHANOMMYHO, B TypHupe ¢ 10—2 =8
8e7 i
Nrpokamu, NPoxoasLLem B 1 Kpyr, pasbirpbiBaeTcs =28 04KOoB. B TakoM TypHMpe HalngéTcs

UrPOK, HabpaBLUNIA He MeHee 28:8 = 3,5 0UKOB. 3HAYUT, UrPOK, 3aHSABLUNIA aGCONHOTHOE MepBoe
MecTO (rocne NpPUMeHEHHON AMCKBanMpuKaumm), Habpan He MeHee 4 O4KOB. Takum 06paszoM,
MeTs Mor HabpaTb TONbKO 4 OuKa.
3ameyaHune. OnNucaHHbLIA B YCNOBUM TYPHUP BO3MOXEH. [puBOAUTL NpUMep TypHUpa
He TpebyeTcs, TaK Kak 13 YCNOBUA CrieayeT, YTO Takon TYPHUP CYLLECTBYET.
8.5. TaK KakK yncna pasnuyatotcst He 60/1ee YeM B 3 pasza, TO KaKA0e U3 HUX He Bo/bLue
CyMMbI OCTa/lbHbIX. Bosee Toro, ec a<b<c<d,10 a<b+c+d, b<a+c+d, c<a+b+d,

d <a+b+c . YMHOXMB NepBoe HePaBEHCTBO Ha &, BTOPOE - Ha b, TPeTbE - Ha C, YeTBEPTOE - Ha
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d, monyunm a’ <ab+ac+ad, b* <ba+bc+bd, ¢’ <ca+ch+cd, d* <da+db+dc. Cnoxus
MOJTyYEeHHBIC HEPABEHCTBA, TIOJy4YUM Tpebyemoe.

3ameuanue. CyliecTBYIOT U APyrye peLIeHus.
9 k1ace

9.1. OTBer. % )

Ilycte ypaBHEHHE MMeeT KOPHHU X, X, (X, =4x,). Torna u3 Teopems! Buera nmomyqdaem

b b 2 2

X, +X,=5x,=——, x1x2:4x22:£. Orciona X,=——, u 4x22:£:4 b :—4b2, T. €.
a a 5a a S5a 25a

¢ 4p 45’ b 25

—= ~. 3na4ut, ¢ =—— . [lostomy —=—.

a 25a 25a ac 4

9.2. IlepBoe pewmenue. IIpennonoxxum nportusHoe. Cpenu TpEX HEHYJNEBbIX YHUCEN
HAMIyTCsl Ba ONHOrO 3HAaKa — MyCTh 3TO X W y. Torma ogHO W3 HepaBeHCTB X+ )y >0 u
x+2y <0 nesepHo. Ecnu Bce Tpu 4ncIa MMEIOT OJUH 3HAK, TO MbI TAKUM 00pa3oM HaiaéM Tpu
HEBEPHBIX HEpPaBeHCTBA. B mpoTUBHOM ciydae cpeaw Tpéx map (X, ), (v, z), (z, x) Halpércs
napa, B KOTOPOW MepBOe YUCIIO OTPULIATENILHO, & BTOPOE MOJIOKHUTEILHO, MyCTh 3TO mapa (a, b).
Torma omHo u3 HepaBeHCTB a+b >0 m a+2b<0 Takxke HeBepHO, MO0 a+b<a+2b.
HaiinenHbple HaMy HEBEpHBbIE HEPABEHCTBA, OYEBUIHO, PA3JIMYHBL

Bropoe pemenne. [Ipenmnonoxxum, 4To BEPHO XOTS OBITH IATh HEPaBEHCTB. Toraa BepHbI
BCE TPU HEPABEHCTBA M3 MEPBBIX TPEX U XOTS OBl Ba M3 IMOCIENHUX TPEX WM XOTsA ObI 1Ba
U3 TIEPBBIX TPEX U BCE TPHU MOCICTHIX HEPABEHCTBA.

B nepBom ciyuae, He orpaHHUNBasi OOLIHOCTH, CUUTAEM, YTO U3 MOCIEIHUX TPEX BEPHBI

4eTBépTOE U nATOe HepaBeHcTBa. Ho Torma x+2y+y+2z=x+3y+2z<0. C npyroi
CTOPOHBL, X+3y+2z = (x + y) + 2(y + z) > 0. IIporusopeune.

Bo BTOpOM ciyuae, He orpaHHUYMBAasi OOIHOCTH, CUUTaeM, 4To X+ >0, y+2z>0.

Ho Torpa, xak u B nepsom ciydae, X +2y+y+2z=x+3y+2z<0

U x+3y+2z :(x+y)+2(y+z) > 0. IIpotusopeune.

Taxum 00pa3oM, 13 yKa3aHHBIX HEPABEHCTB XOTs Obl IBa HEBEPHBIE.
3ameuanue. Tpolika uncen, Ay KOTOPOH BEPHBIMU SIBJISIFOTCS] YETBIPE U3 MPUBEAEHHBIX

HEPaBEHCTB, cyuiecTByeT. Hampumep: x =9, y =3, z=-2 . BepHbIMH SBISAIOTCS NIEPBOE, BTOPOE,

TPETHE U ISITOE HEPABEHCTBA.
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9.3. OT1BeT. 157,5 MUHYT.
MycTb S - AnnHa Tpacckl, TOrAa CKOpoCTb NMepBoro BesocuneancTa pasHa S/5, BTOporo -

S/7, Tpetbero - S/9. lNMoatomy Bpemsi T [0 BCTpPeuM BCEX BENIOCUMNEAMCTOB OMNpeaenseTcs

paBeHcTBaMM TAS - Sj=nS, TAS -Sj=mS, rge n, m - HaTypasbHble uncna. OTctoda

:%. HavmMeHbllee noaxofdilee n paBHO 9. 3HauwT, T’lS— —)=9. Torga MUHUMa/IbHOE

7)
75
BpemMs ecTb T =9 =157,5 MUHYT.

3ameuaHue. MepBasi BCTpeya BENOCMMEANCTOB NPOU30AET He B CTAPTOBOW TOUKE.

9.4. MepBoe pelueHne. BnucaHHbI yron BAL B ABa pasa MeHbLLE LEHTPaibHOro yrna
BOL, 3HaumT, ZBOL =2ZBAL =ZKAC (cm. puc. 2). 3Hauut, yriel KAC n BOL - paBHble
YI/bl NPY BePLUMHAX paBHOGeapeHHbIX TpeyronbHUkos KAC 1 BOL, noatomy ZAKC =Z.0BC .
Hoyron AKC - BHewHuid ans TtpeyronbHuka KBC, nostomy ZAKC =ZABC +ZKCB,
B yacTHocTh ZOBC =ZAKC >ZABC, noatomy To4yka O Nexut no Apyryto CTopoHy oT AB,
Hexenn C. C gpyroit ctopoHbl, ZOBC =ZABC +ZABO, 0TKyda W CnefyeT YTBEpXAEHue
3aJa4n.

BTopoe peweHne. O603HauMM yrnbl TpeyronbHuka ZBAC =2a, zABC =2P,
zACB = 2y; no ycnosuio P <y . Torga ZALB =ZACL +ZLAC =a +2y >90°, noatomy O
NexuT no Apyryto CTOPOHY oT AB, HexXenn L, 7
ZOBA =ZOAB =(180°-ZA0OB)/2 =ZALB-90° =(a +2y)-(a +P +y)=y-p. C gpyroii
CTOPOHbI, B paBHOGepeHHOM TPEYronbHNKe AKC nMeemM
ZACK =ZAKC =(180°- ZKAC)/2 =90°-a =P +y, 0TKyfa
ZKCB =ZACB - ZACK =2y - (P +y) =y - P =ZOBA, 4T0 1 TpeboBanocs.

Puc. 2

9.5. OTBeT. He MOXeT.
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PaccmoTpuM 1maxMaTHyr pacKpacky Hamled JOCKU. 3aMeTHM, YTO U MeIlKa, U KOHb
MPY CBOEM XOJI€ MEHSIIOT HBET KJETKU. IlycTh KeHTaBp XOAOM MEIIKK Hadajd OoO0XOA OCKH C
Oenoit knerku. Torna oH MoNanéT Ha YEPHYIO KIETKY, U CIEAYIOLINUM XOAOM (KOHSI) OH MOManéT
Ha Oenyro KJeTKy. 3Ha4uT, KeHTaBp BCErJa XOIOM MeIIKU OyIeT XOmUTh ¢ OOl KJIeTKH Ha
yépHyro kieTky. OTHAaKO B HIDKHEM psiAy MOCKU €CTh 4épHble KieTku. Ha HuUX Henmb3si mouTu
XOJIOM TIEIIKH, TaK KaK TelKa Mo MpaBUaM XOANT TOJBKO BBEPX. A KOHb Ha 3TU KJIETKH TAKIKe
MOMACTh HE MOXKET, TIOCKOJIbKY OH OYJeT XOIUTh TOJBKO ¢ YEPHBIX KJIeTOK Ha Oenblie. [losTomy

MOOBIBATh Ha BCEX KJIETKAX AOCKH HE YAACTCA.

10 xiace

10.1. Haiiném  abcumeccy X,  Toukm  mepecedeHust  f(x) u  f(x):

b
ax’ +bx =ax+b < (ax+b)(x—1)=0. To ectb mubo x,=1 , 6o x, =—— (ac=0). Tak kak
a

no yciosuro abciycca TOYKH IIepeceueHHss OTpHUIATeNbHa, X, #1. 3Hauut, X, = —g.
d
Amnanoru4so, paccmorpeB g(x) u g (X), HOIyduMm, 4TO X, = o ITosTomy . = o OTKyJa
nojiyqaeM bc =ad .
10.2. OrBer. He mor.
B typaupe ¢ 10 urpokamu, npoxoasimem B | Kpyr, pasbIrpbIBaeTCs =45 oukoB.

[Mostomy Halinétcst urpok, HaOpasmuii He 6onee 45:10=4,5 oukos. 3nauur, IleTs, 3aHaABIINI

abCONMIOTHOE TocenHee MecTo, HaOpan He Oonee 4 OYKOB. AHAJIOTUYHO, B TypHHpe ¢ 10—-1=9
9.8
UIPOKAMH, IMPOXOIAIIEM B 1 Kpyr, pasbIrpbIBaeTCs > =36 oukoB. OcrajgbHble 8 HUIPOKOB

HaOpanmn He MeHee 32 OYKOB. 3HAUUT, Haiinércs urpok (ommunsli ot [letn), Habpasiunii (mocne

nepecuéra) He MmeHee 32:8 =4 ouxos. [Toatomy [lers He MOT cTaTh aOCOMMOTHBIM OOEAUTENIEM

TypHHPA.

10.3. OtBer. He moruna.
IIpennonoxum, 4TO0 CyMMa MOIJIA CTaTh PaBHOM 175. YMHOXKUM KaXXA0€ U3 NMOJTYYEHHBIX
grcea Ha 3 (Torzna cymMma CTaHeT paBHOU 525). OTo Oymer paBHOCHIBHO TOMY, YTO HEKOTOPBIE

3aIyMaHHbIe peOsiTAMU YHCIa OCTAINCh O€3 U3MEHEHUH, a HEKOTOpble YMHOXKHINCH Ha 15. Ecnu
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4MCNo X YMHOXaEeTCA Ha 15, TO cymMma U3MeHseTcsa Ha 14X, T. e. Ha 4mcno, KpaTHoe 14. Tak Kak
YyacTb UMCeN He MeHsAnachb, a YacTb YMHOXasiacb Ha 15, TO UTOroeas CymMma W3MeHunacb Ha
yucno, kpatHoe 14. OgHaKo M3MeHeHue CyMMmbl, paBHoe 525—125=400, Ha 14 He fenutcs.

lMpoTuBOpeYVe.

10.4. TepBoe pewleHune. W3 ycnoeua creayet, yto uucna X, Yy, z MOSMOXKUTENbHbI.
3ameTnm, 4To y2+2z2>2yz (3TO HEpaBeHCTBO paBHOCUNbHO (y —z)2>0). OTctoga X >yz .
AHanormyHo, y >xz, z>yx. [lepeMHOXMB HepaBeHCTBa (06e 4acTM HepaBEHCTB
NOMIOXKUTENbHbI), NOMyYnUM Xyz >(xyz)2. OTcroga crefyet Tpedyemoe.

BTopoe pelwieHue. M3 ycnosua creflyeT, Yto yucna X, y, z MNOMOXUTENbHbI. CnoXxus

MepBoe ¥ BTOPOe HepaBeHCTBA M Npeobpas3osas, nonyunm 2 > (y —1)2+ (x —1)2+2z2. Otctoga

z2<1, 1. e z <1l AHanoruyHo, x <1, y <1. lNepeMHOXWMB HepPaBEHCTBa, MO/y4aeM TpebyeMoe.

10.5. 3 ycnosus cnegyeT, UTO YeTblpéXyronbHMK AOMC - BnucaHHbIn (cM. puc. 3),
noatomy a =ZOAC =180°—~ZOMC =ZOMD (cmexHble yrnbl). TpeyronsHnk OAC -
paBHOGedpeHHbIn (OA=0C «kak paguycbl). 3Haumt, ZOCA=a. AHaIOrN4HO,
Z0CD =zZ0ODC =p . Torpa ZACD =ZACO +ZOCD =a +p. [Lanee
ZCAS =ZCAB =ZCDB =P (BnucaHHble yrnbl). ¥Yron ACD - BHeWHWUA Ans TpeyrosibHuKa
ACS, noatomy a+P =ZACD =ZCAS+ZCSA, 1. e a+P=P+ZCSA. WraK,
ZCSA =a =ZOMD. 3710 o03Ha4aet, yto MO |SA. Ho O - cepegnHa BD, 3Hauut, MO -

cpefHAa nuHuA TpeyronbHuka BSD. CneposatenbHo, ToukaM - cepegmHa SD.
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11 kiaace

11.1. OTser. 1109.

Ilycte A u B — nBa pmaHHbIX uyucna, a C — YHUCIO, TOJIYYEHHOEe M3 B yMeHbIIEHHEM
kaxaoi ero uudpet Ha 1, . e. C=B-11111. Ecniu A<C, 10 Tem Gonee A < B, nosTomy u
moaynu  pasHoctm — 910 umcna B-A u  C—-A. OpgHako 1O YCJIOBHIO
C-A=10002>10000>B—-A (sr0oumcio derblpéx3nayHoe), T. €. C > B . Ilporusopeune.
3Ha4uT, A>C. Taxke HEBO3MOKEH ciay4ai A>B (Torma
A-C=4—-(B-11111)=(A-B)+11111>10002=A—-C"). Htak, BO3MOKEH TOJbKO CIy4aii
C<A<B. MU Torma A-C=A-(B-11111)=10002, T e. A-B=-1109. Orcrona
SHA-Bl=B-A4=1109.

3ameuanme. IlpuBonute mpumepsl moaxomsamux uucen A, B He Tpedyercs, Tak Kak
JOKa3aHO, YTO BO3MOXKEH JIMIIb OIMH BAPUAHT OTBETA, & U3 YCIOBHUS CIENYET, YTO MOIXOASIIAs

napa CyIiecTByer.

11.2. OrBer. He moryT.

IIpennonokuM, uYTO TPU TOAPSAA HMAYIIMX 4YI€Ha IPOrPECCHU SBJISIOTCS TOYHBIMH
kpaapatamu. O6o3HauuM ux a’ <b’ < ¢’ Ilyctb pasHocTh nporpeccuu pasHa d =2k +1. Torna
¢’ —a’*=2d=4k+2. Ho ¢*-a’=(c—a)(c+a), u 0ba COMHOXKHTENs HMEIOT OJHHAKOBYIO

.. 2 2 ..
4éTHOCTh (pasnmuuaroTcss Ha 2a). 3HauutT, ¢ —a 1ubo HeuéTHo, JuOOo naenutcs Ha 4.

IIpoTusopeune.

11.3. OrBer. He mornm.
HpeHHOHO)KI/IM, qT0 paCCTOﬂHI/Iﬂ Memy OIJIAIIKAMHU TaKI/Ie, KaKHue HpI/IBeI[eHbI B yC.]'IOBI/II/I.

U3 npsamoyrombHoit  Tpameuumn  ABDC  BeuuciuM  qumHy  O0koBOM  ctopoHbl  AC:

AC?* =BD* —(CD-ABY =2-1=1, 1. e. AC = 1. Amnanoruuno wnaiingm CE u FA:

CE=4/5-(4-2)" =1, EA=\13—(4-1)’ =2. Taxum obpasom, AE = AC + CE, otkynma

cnenyert, 4to Touka C JekuT Ha oTpeske AF (u siBsiercst ero cepenunoi). [locnenHee o3Havaer,

yto Touku A, C' 1 £ He Moryu ObITh BEepIIMHAMH TpeyronbHuKa. [IpoTnBopedne.
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11.4. JlobaBuMm k o0enM 4YacTsIM JAaHHOTO HepaBeHCTBAa Y +z. llomyuum
Xx+y+z+05>1 +y+2 +z=(y+0,57 +(z+0,5)° -0,5.

[ostomy x+ y+2z>(y+0,5) +(z+0,5) —1>—1, uto u Tpe6GOBANOCH.

11.5. OTBer. BepHo.

3amerum, uto 6-11-15=990. Bribepem onny kopodky ¢ 11 mapukamu. ITokaxem, 4to
u3 ocraBuxcs 319 kopoOOK MbI MOXKEM BBIOPATh HECKOJIBKO, B KOTOPBIX CYMMapHO POBHO 990
mapukos. [Tokakem, 4to 311 990 mWAPUKOB MOXKHO MOJYYHUTh, BHIOPAB KOPOOKH OJHOTO THIIA.
JleficTBUTENBHO, eciu OBbl 3TO HE MOJYYHJIOCh CHeaTh, KOPOOOK ¢ 6 ImapukamMu ObLIO Obl
MeHbIne 990: 6 =165, 1. e. He Oonbine 164. AHanorudno, kopobok ¢ 11 mapukamu He Oonbine
990:11-1=89, a xopobok ¢ 15 mapukamu ©He Oonbme 990:15-1=65. To ectp KOpOOOK

Obu10 OBI HE Oombine, yeM 164 +89+65=318, a y Hac ux 319.

2.11. PexomeHnayemasi JuTepaTypa AJsi NOArOTOBKH 3aaHHI MYHHIIUNIAJIBHOIO 3TANA

BCEPOCCHIICKON MATEMATHYECKOH OJIMMIUAABI

KypHajbi

«KBanm», «KBanTuk», «Maremaruka B mkoyuey, «MaremaTuka JJisi IIKOJbHUKOB»

Kuuru u meroandeckue nmocoous
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3. KOHTAKTHAA UH®POPMAULWA

[0ononHNUTeIbHY0 MH(OPMaLMIO NO BOMPOCaM OpraHu3auuv n NpoBefeHNs LLKO/IbHOMo
N MYHULMNILHOMO 3TaroB BCEPOCCUACKOW ONMMNMaZbl LUKOMIbHUKOB M0 MaTeMaTMKe MOXHO
NoNlyYnTb MO 3M1EKTPOHHON MoyTe, 06paTMBLUMCL B LIEHTpaslbHYHO MpeaMeTHO-METOANYECKYHO
KOMUCCUIO:

AraxaHoB Hazap XaHrenbbleBny

E-mail: nazar ag@mail.ru.
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