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Toscuumenvnas 3anucka

[Iporpamma Kypca BHEYPOUHOW JeATENbHOCTH «OnuMnuagHas MaTeMaTUKa)
pa3paboTaHa Ha OCHOBE IIpPUMEpHOM paboueil MporpaMMmbl Kypca BHEYPOUYHOM
nedarenbHocTH «OnuMnuaanas Mmarematuka. 1-9 knacces» nox penakuueit JLL.I'. Ilerepcow,
O.H. AraxaHoBoil.

[Iporpamma HampaBjieHa Ha BBIPANMBAHME MATEMATHUYECKUX CIIOCOOHOCTEH U
OJIapEHHOCTH JIeTel, uX 00Ille WHTEIUICKTYaJIbHOE U JUYHOCTHOE Pa3BUTHUE, MOBHIIIICHUE
Ka4yecTBa IMOJArNOTOBKM K MAaTEMAaTHYECKUM OJIMMIIMAIAM M KayeCcTBa MAaTEMAaTHYECKOTO
00pa3oBaHUs B IISJIOM.

MareMatudyeckue OJIMMIIMAABI B HACTOSIIEE BpPEMs IMPUHATO CUUTATH SJIUTHBIM
HANpPaBJICHUEM: B HUX BOBJICYEHO OTPAHUYCHHOE YHWCJIO LIKOJIBHUKOB, Yallle BCErO W3
MaTeMaTUYECKUX KJIACCOB WJIM MpOoPMIbHBIX 00pa3oBaTeIbHbIX opranu3anuii. [Ipu stom
MOIIHBI pecypc OJUMIHAAHOM MaTeMaTHuKu Kak 23(G(EKTUBHOTO HHCTPYMEHTA
WHTEJUIEKTYJIbHOTO M JIMYHOCTHOTO Pa3BUTHUA JETEW B MAaCCOBOM IIKOJIE MCIOJIb3yETCA
HEI0CTaTOYHO.

OnumnuanHbie 3aa4M — 3TO, KaK MPABUIO, HECTAHJAAPTHBIC 3a4a4H, O3TOMY JIJIA
UX pEHIeHUs HEJAO0CTAaTOYHO MPOCTO MPUMEHUTHh MPUOOPETEHHbIE HA YpPOKaxX 3HAHUS U
ymeHus. Permenue mo00i oMMMMOMAAHON 3a/ladyd — HTO BCErJa MyCTh MaJIEHbKOE, HO
OTKPBITHE, JIEMOHCTPUPYIOLIEE KpacoTy MAaTeMaTHUYECKOW MBICIH U II03BOJSIOLIEE
MIEPEXKUTh PATOCTh TBOPYECTBA U YAOBOJIBCTBUE OT UHTEIJIEKTYaJIbHOW JESITEIBHOCTH.
Pemenue onuMnuaaHbIX 3a7a4 pa3BUBAET y KaxJA0ro peOeHKa IIyOMHY U THOKOCTh
MBIIUICHUS, BOOOpa)XEHUE, CAMOCTOSTEIBHOCTH U TPYJOJIIOOHE, TBOPYECKHUE
CIIOCOOHOCTH, TIOBBIIIAET MHTEPEC K MaTeMaTHKe M YpPOBEHb MaTEeMaTHYECKON
NOArOTOBKU. Il03TOMY BOBJI€UEHHE B OJMMIIMAJHYK) MAaTEMATHUKY Ba)XKHO I BCEX
YUYECHHKOB: MAaTE€MaTUYE€CKA OJAPEHHBIE JE€TH B TBOPYECKOM CpENEe CMOTYT IIOJHEE
pean30BaTh CBOM MOTEHLMAI W BBIPACTUTh CBOM MATEMAaTUUYECKWN TajlaHT, COXPAaHsA
¢u3ndeckoe W TICUXWUYECKOE 370pOBbE, a BCE OCTAIbHBIE — Pa3BUTh CBOMH
MaTeMaTUYECKHUE CIIOCOOHOCTH U YCTICIIHEE YIUTHCS, UTO MPUTOIUTCS B JIFOOOM JeIe.

Mexy TeM, MOKHO BBIJICTUTH LENbIA psi TPoOJieM, CO3JAI0IIMX TPENSTCTBUS JJIs
MPUBJICYEHHUS] B OJIMMIIMAJHYIO CPEAy YYallMXCs MAacCOBOM IIKOJIBI: HEAOCTATOYHAS
MOTHBALIMS LIKOJIBHUKOB K YYacTUIO B OJIMMIIMAJHOM JIBMKEHUHU, «OTOPBAHHOCTH)
OJIMMIIMAJHOM MaTEeMaTUKH OT OCHOBHOIO IIKOJIBHOIO Kypca, HEIOCTaTOYHas
CHUCTEMHOCTb OJIMMIIMAIHOU ITIOATOTOBKH, OTCYTCTBUE IIPEEMCTBEHHOCTU MEXKAY PAa3HbIMU
YPOBHSIMH 00pa30BaHuUs.

Lenpto kypca «OnuMIua Has MaTeMaTUKa» SBJISIETCS BOBJICUEHHE 00ydarouuXcs B
MaTeMaTUYECKYIO JIEITEIbHOCTD, Pa3BUTHE UX [MO03HABATEIbHOW MOTHUBALIUM, MBILUICHUS,
TBOPYECKUX CIOCOOHOCTEH, (OPMUPOBAHUE OMbITA PEIICHUS HECTAaHAAPTHHIX 3ajad,
3HAKOMCTBO C OJIMMIIMAJIHBIMU IMOJXOJAMH U 3a CUYET 3TOr0 — IOBBILICHUE YPOBHS HX
o01elt MaTeMaTHIEeCKOM MOATOTOBKY, Ka4eCTBA YIUIYOJICHHOTO U3YUYEHUSI MAaTeMaTHUKUA U
PE3yJIBTaTUBHOCTH OJIMMITMAJHOTO JBUKEHHUS B HAYAIIbHOM Y OCHOBHOM LIKOJIE.

OO6pazoBaTenpHbIN TIporiecc B Kypce «OnummnuaaHas mMaTeMaTHKa» CTPOUTCS Ha
OCHOBE JMJAKTUYECKOM CHUCTEMBI JIESITEIbHOCTHOTO METOAA «YUYCh YUHUTBHCS»
(JLT. ITerepcon), peanusyroiieid CUCTEMHO-AEATEILHOCTHBIA MOAXOJ, I/Ie B KaueCTBE
TeopeTruuecko 0a3zbl BblOpaHa oOmas Teopus naesreabHocTh MMK (MockoBckuit
Metogosiorndeckuii kpykok) 1 MMIIK (MoCKOBCKUIT METO0JIOr0-T1e1aroru4ecKuii
kpyxok) (I'.IL. lllenpoBunkuii, O.C. AHUCUMOB).



KitoueBbIM MHCTPYMEHTOM, 00ECIEUMBAIOIIUM PEATU3AIUI0 TPUHITUIIA PA3BUTHUS B
Kypce «OnuMIIiagHas MaTeMaThKay, SIBISIETCS 3aKOH pe(IeKCUBHOM caMOOpraHu3aiuu
(PCO). PCO — at10 mpoliecc, B KOTOPOM MPOUCXOAUT Pa3BUTHE YeJIOBEKa MOCPEICTBOM
«mpaBuiabHOrO» (3¢ exTuBHOTO) NMpeooneHus 3atpyaaennit. Cyts 3akoHa PCO coctout
B TOM, YTO B CHTyallddl 3aTpyJHEHHUS CJEIyeT HalpaBUTh CBOU SMOIIMOHAJBHBIC U
MHTEJJICKTyallbHbIE€ PECYpChl Ha BBISBICHHME MPHUYMHBI, KOTOpas MeELIAeT JBUTATbCS
BIIEpE/I, U €€ LIeJICHANPABICHHO YCTPAHUTh.

®opmbl TpOBEACHUS 3aHATUN: (pOHTANbHAsA, TPYIINOBasi, WHIUBUAYaJIbHA;
KOHCYJIbTAI[H, 00CYX/IeHHE MPOOJIEMHBIX BOIIPOCOB, MAaTEMATUYECKNUE COPEBHOBAHMS.

Bunet  gestenbHOCTM — 0OydYaroIIMXCS:  MO3HABAaTeNbHAs,  aHaJUTHYECKas,
IpakTHYecKasi, MNpPOOJEMHO-IIEHHOCTHOE OOUICHHE; pEeLIeHHE 3a7ad IOBBIIIEHHOM
CJI0OKHOCTH, Ha JIOTUKY, aHAJIU3 JaHHBIX, (POPMYJIMPOBKA TUIIOTE3, IPOBEPKA PE3yJIbTATOB,
pemieHre U ohopMIIeHHE TPAKTHUYECKUX 3a7ad, aHalu3 paboT yUYEeHHWKOB pa3HBIX JIET,
MOJITOTOBKA K OJIMMITHA]IAM.

[Io Bcem pazmenam MpOrpaMMBl  HMMEETCS BO3MOXKHOCTH — HMCIOJB30BaHUS
ANEKTPOHHBIX (LU(PPOBBIX) 00PA30BATENBHBIX PECYPCOB.

Kypc paccuntan Ha 170 yacos, B 5-9 kinacce no 34 yaca (1 yac B Hefeno).

Cooeporcanue Kypca 8HeypOUHOU 0esimelbHOCIU

Conepxanue Kypca «OnuMmnuagHas MaTeMaTHKa» CTPYKTypupoBaHo B 21
TEMaTUYECKYIO JIMHHUIO. DTH JIMHUK HEMPEPBIBHO pa3BuBatoTcs ¢ 1 mo 9 kiacc, 10CTaTo4HO
MOJIHO TIPEJCTAaBISAS TPAJUIUUA OJIMMITMAIHON TMOJATOTOBKM U YrayOJsisi coliep KaHue
IIIKOJILHOM TTPOTPaMMBI 110 MaTeMaTHKeE.

ConepxaHue Kypca Ha KaxJOM JTanle OOy4YeHHUsT YYUTBHIBAET BO3PACTHHIE
OCOOCHHOCTH Pa3BUTHUS ICTEH.

1 sman — momueayuornuwiii (noocomosumenvhsiil) (1—2 kiaccoi)

OcHOBHO# 3a/aueii JaHHOTO ATara SBISCTCS Pa3BUTUE MBIIUICHUS IIKOJbHUKOB U
dbopMHEpOBaHWE MOTHBAIIMU K PEIICHUIO HECTAHMAPTHBIX MaTEeMaTHYCCKUX 3aaad Ha
OCHOBE MEXaHU3Ma «HAJI0» — «XO0UYy» — «MOTY».

Ha nmanHOM »Tame peanusyercs NMpoeKT «3amada JHs». JleTsIM cUcTeMaTH4ecKu
IpeIJIararoTCs HECTaHIapTHBIC MAaTEMATHYCCKUE 3a/1aUd B 30HE UX OJIMIKANIIIETO Pa3BUTHS
(«HaIO») M CO3/1aeTCs CUTYyaIUs YCIIeXa, KOTopasi BCEr/ia BRI3BIBACT PAJIOCTHBIC YyBCTBA U
sMoIHu («X04y»). B pesynbTare ymoBIETBOPSIOTCS 0a30BbIC IMOTPEOHOCTH JeTel B
0€30macHOCTH, OOIIEHUH U TIOJIEPIKKE, HAKATIJIMBACTCS OTBIT PEIICHUS HeCTaHIAPTHBIX
3aJ1a4, TOTOBUTCS MBIIJICHUE K CHUMAETCSI CTPaXx Mepe]] HOBBIM U HE3HAKOMBIM («MOTY» ).
31ech K€ IPOHMCXOJHWT TIEPBOEC 3HAKOMCTBO JCTCH C KOMMYHHMKATHBHBIMU POJISIMH
«aBTOpa» W «IOHUMAIOMIECTO», a TaKXE POJIIMU «MBICTUTENS), PEIIAIOIIETO
MaTeMaTUYEeCKYI0 3a/1auy. Bce 3Ti posii mocTpoeHbI He ClTydaiiHbIM 00pa3oM, a Ha OCHOBE
OOIIUX METOJ0JIOTUUECKUX MOHATHI KOMMYHHUKAIIUU U pe(IIEKCUBHON caMOOpTaHU3aIuN
(PCO).

1l sman — o3naxkomumenvhulli (3—6 Kuaccol)

OcHOBHOI 3a7ja4eil TaHHOTO dTama SIBJISETCS 3HAKOMCTBO yYalIMXCsS ¢ 0a30BBIMU
MOX0aMH, METOJaMHU M MPUEMaMHU PEIICHUS OJIMMITMAIHBIX 33/7a4 B COOTBETCTBHH C
conepxkanueM Kypca « OmuMIiaaHas MaTeMaTHKay, a Takke GOpMHUPOBAHNE TIEPBUIHOTO
OTIBITa IPUMEHEHUS ATUX METOOB.



Ha nganHoMm sTame peanusyercss TexHojorus «MaremMaTH4ecKuil Tearp», KoTopas
MO3BOJIAET CO3/1aTh B KJIaCCE TBOPUECKYIO CPEIY, TJI€ BRIPAIIUBAIOTCS HABBIKU OOIIEHUS U
KOMMYHUKAIIMHU, YBOKCHUE U MIPU3HAHUE JOCTHUKEHUNU KaXKIOTO YUalllerocs, yCTondnuBas
MO3HaBaTeJIbHAasl MOTHUBAIIUS, Bepa B ce0s. Poyin MpICIUTENs, KOTOPHIE JAETH MOCTEIICHHO
OCBaMBAalOT Ha JAHHOM OJTale, JaloT BO3MOXKHOCTh OBHCIIHUTh BHYTPCHHHE
MBICIUTENIbHBIE JIEHCTBUS TIO PEIICHUIO HECTAaHJAPTHBIX HHTEJUICKTYyaIbHBIX 3aj1ad,
CAeNaTh UX JOCTYIMHBIMH JUIS JeTeH C Pa3HbIMHU THIIAMHU MBIIIJICHUS U 32 CUET ITOTO
BOBJIEYb O0JI€e MUPOKUN KPYT YHAIIUXCS B OJIUMITHATHOE JBUKEHUE.

111 sman— npaxmuueckuii (7-9 kraccot)

Ha panHOM »9Tame yBenWuyuBaeTcs JOJS CaMOCTOSITEIHHOCTH YYalluxcs B
MPUMEHEHUU MeTo/a PedICKCUBHOM CaMOOPTaHU3AIMK TMPU PEIICHUH OJMMITHATHBIX
3amau. [lpomomxkaercss oTpaboTka 0a30BBIX MPUEMOB W METOJOB OJIMMITMATHOMN
MaTeMaTUKH, HO OCHOBHOM 3ajjayell CTAaHOBUTCS TEMEPh OCBOCHHE OOIIUX IMOJIXO0JI0B K
PEIICHUIO HECTAaHIAPTHBIX 3aJad, MPUMCHEHHE HX K peIIeHUI0 0o0jee CIOXKHBIX,
«MHOTOXOJIOBBIX» 3aJ1a4 U MEePEX0]l K CAMOCTOSITEILHON pa3pad0TKe HOBBIX CITIOCOOOB.

Hcrnonp3oBaHre TEXHOJIOTHH «MaTeMaTHUeCKuil TeaTpy» MOMOTaeT MOICPKUBATh B
KJIaCCE€ TBOPYECKYIO CpEeAy, OKpPAIICHHYIO TMO3WTHBHBIMU SMonmsamu. [Ipu 3ToM pomu
«MBICTTUTES, OBHEITHSIONMINEG YMCTBEHHBIC ACHCTBUS TPHU PEIICHUH HECTAHIAPTHBIX
3aJiay, MOCTENEHHO MEePEXO0IIT BO BHYTPEHHUM TUIaH, UX UCTIOJTHEHUE aBTOMATU3UPYETCS
M CTAaHOBUTCS MPOYHOM 0a30i HE TOJBKO CaMOCTOATEIBHOTO NPUMEHEHHUS HOBBIX
MO/IXO/IOB K PEIICHUI0 HECTAHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4, HO U CAaMOCTOSATEIHLHOTO
MOKMCKa (HarmpuMep, MOSIBIISIOTCS 3a/1a4d Ha JIOMOJIHUTEIbHBIE TIOCTPOEHUSI B TEOMETPHH,
IJI€ HEJAOCTAaTOYHO «3HaTh», a HYKHO «YBUICTH» HOBBIA, HEOXKUJAHHBIM CIOCOO
perieHust).

COOTBETCTBEHHO, KOJIJISKTHMBHBIE W TPYyNIOBbIe (OPMBI JOCTHKEHHUS Yycrexa B
pEIICHUHN OJIMMITMAIHBIX 33Jlad BCE Yallle IOTMOJHSIOTCS WHIWBHIyaIbHBIMH. Bce 31O
OTBEYAET MOTPEOHOCTSIM JI€TeH B TTO3HAHWHU, OTKPBITHH, CO3HIAHUH, TIOPOXKIACT BAXKHOE
JUTSI MIX TIO3HABATEIHPHOW MOTHBAIMHM WHTEIICKTYaJIhbHOE YIOBOJBCTBHE M YBAKECHHE K
JOCTUKEHUSAM (CBOUM U JAPYTHUX).

B pesynbrare NpOXOXKACHHWS YyYANIUMUCA OSTUX TPEX OTAlOB OTKPHIBACTCS
BO3MOKHOCThH HE TOJILKO MOBBICUTH Kau€CTBO OJIMMITHAIHON M OOIIEH MaTeMaTHIECKON
MOATOTOBKH yYaIllMXCsl, HO U CO3/IaTh B KJIACCE CPEIy YBAKECHUS K YCIEXYy U CTPEMJIICHUS
K yCIeXy, pa3BUTh WX I103HABATEJIbHYI) MOTHBAIIMIO, IMOJJAEPKaTh ICUXOJIOTHYECKOEe
3I0POBbE JIETCH U UX JUYHOCTHBIN POCT K HAUBBICIIIUM YPOBHSM Pa3BUTHSL.

B oannoii npoepamme uzyuaromes okonuanue 11 u 111 smanei.

O3HAKOMI/ITE3H>HI)H71 OTAII
(<(MATEMATHUYECKHWU TEATP»). 5—6 knacchl

[lenp orama: co3gaTh ISl KaXJIOTO ydamerocs 5—6 KIaccoB BO3MOXHOCTH
Ka4eCTBEHHOU OJIMMITMAIHON MOATOTOBKH IO MaTeMaTHKE MOCPEIACTBOM BOBJICUCHUSI B
CaMOCTOSITEJIbHYI0 MaTEMaTUUECKYIO JACSATEIbHOCTh, Pa3BUTHSI MBIIUICHUS, MOTHBALIUH,
OCBOEHHUSI METOJIOB M (OPMUPOBAHMS CHUCTEMHOI'O OIbITA PEIICHUS OJIMMITUATHBIX
MaTEMaTHYECKHUX 3aJa4.



3amauu dTana

1) co3maTh TBOpUYECKYIO, TOOpOXKEIaTeIbHY0, 0e30MmacHyto (C MO3UIMK paBa Ha
omuOKy) o0pa3oBaTEIbHYIO Cpely, OPUECHTUPOBAHHYIO Ha TMOJICPKKY ycrexa KaKJI0ro
YYEHUKa OTHOCUTEIBHO ceOs;

2) BOBJIEYb y4YalIUXCS HA OCHOBE CHCTEMHO-ACSATEILHOCTHOIO Mojaxoja (cucreMa
«Y4ychb YYHTBCS») B MATEMAaTHYECKYIO JEATEIbHOCTb, CO3/aTh BO3MOYKHOCTb
CaMOCTOSITENIbHOTO OTKPBITHS KIHOUEBBIX METOJ0B U IPUEMOB PEIICHUS MATEMATUYECKUX
OJIMMITHA/THBIX 33/1a4, TPEHUPOBATh YMEHUE UX PUMECHSITH;

3) CHATh y JIeTeid HEYBEPEHHOCTh M CTpaxX MpH PEIICHUU HECTAHAAPTHBIX 3ajad,
CO3/1aTh BO3MOKHOCTh JIJI1 KaXK/IOT0 YYEHUKA CUCTEMHO MEPEXKUBATH CUTYalMIO yCIeXa,
pangocth moOebl, TOJy4YaTh YAOBOJBCTBHE OT HHTEIUICKTYalbHOM MaTEeMaTUYECKON
NEATEIIbHOCTH;

4) cpopMHpoBaTh Y MIKOJILHUKOB YMEHUE PEIIaTh HECTaHAAPTHBIC 3a/1a4l Ha OCHOBE
MeToa pedIeKCUBHOM caMOOpraHu3aliy;

5) TpeHUPOBATHh MBICIUTEIIbHBIC OINEpallUU, HABBIKA MAPHOW U TPyHIoOBOIM pabOTHI,
KOMMYHUKATUBHBIC YMEHHUS B TO3UIMUSAX «aBTOPa», «IOHUMAIOIIETO», «KPUTUKAY,
«OpraHU3aTOpaN;

6) co3/1aTh KAYECTBEHHOE COJIEPKAHUE OJMMITMAIHON MOATOTOBKU MO MaTEMAaTHUKE,
CBSI3aHHOE KaK C COJIEPKAHUEM IIKOJIBHOTO Kypca MAaTeMaTUKHU (32 OCHOBY B3ST KypcC
MaTeMaTUKu «YUyCh YUHUTHCS»), TaK U C COJCPKAHUEM MaTeMaTHYECKUX OJUMITHAA]]
Pa3HBIX YPOBHEH (BIUIOTH JO BCEPOCCUNUCKON OJIMMITHA/IBI IIIKOJIbHUKOB).

VYcroilunBoe MOTHBAllMOHHOE HAMNPSHKEHUE — yYaIllMXCs, HEOOXOoauMoe s
BKJIFOYEHHUSI B JIIOOYIO KOJJICKTUBHYIO JEATEIBHOCTH (B TOM YHCIIC, JNEATEIbHOCThH I10
PEHICHUIO  OJIMMIMAJHBIX  3a7a4) MOXKET TMPOSBUTHCS TOJIBKO TMPU  YCIOBUU
yAOBJIETBOPEHUS] TakWX O0a30BbIX MOTPEOHOCTEH UeNOBEKa, Kak MMOTPEOHOCTH B
0e30macHOCTH, MPUYACTHOCTHU (TeribIx YEJIOBEUECKHUX OTHOIIICHUSIX ) 151
caMoyTBepxaeHud. Jlns co3maHust  cpenbl, OTBEYAIOIIE H3TUM  TpeOOBaHUSM,
HCTIONB3YIOTCSA MPUBEICHHBIC BBIIIE METOJOJIOTHYECKUE U JUJAKTUYECKUE MPUHIIUIIBI
«OnuMInuaaHON MaTeMaTUKN, a TAKKE KOHKPETU3UPYIOIIHNE UX MPaBUIIA.

CopeprkaHre 03HAKOMHUTEJIBHOTO Tana
(«\MATEMATHYECKU TEATPy, III-1V crynenn)

Conepxxanne xypca «MaTemMaTHYeCKUI TeaTp» COIVIACOBAHO C COJEPKaHUEM
HEIIPEPBIBHOTO Kypca MaTeMaTHKH «Y4yChb YUHMThCS» 11 3—6 KJIaccoB M
CTPYKTYPUPOBAHO B 21 TEMAaTHUYECKYIO JIMHHMIO, KOTOpPHIE NMPEEMCTBEHHO IPOIOJIKAOT
coJiepKaHue MOATOTOBUTENIBHOIO 3Tamna Kypca « OnuMiuaaHas MareMaTuka 1-4 kimacesn»
U CO3Jat0T 0a3y JUlsl €ro pa3BUTHUS Ha MPAKTUYECKOM 3Tane B 7-9 kiaccax.

[. APUOMETHUKA

1. Cymmsbl

[Ipuem pa3OueHus Ha mapbl AJIS MOJACYETa CYMM YHCEN, MAYIIUX Yepe3 paBHbIC
poMeXKyTKH. OnpeieIeHne YeTHOCTH KOJIMYECTBA yncen B psay. @opmysia CyMMBI 4ncen
ot 1 10 n. Pazbuenue Ha mapbl rpyII YUCET C PaBHOM CyMMOM.

Meton moxacueta AByMs criocobaMu B apumernyeckux 3agadax. Mcnomp3oBaHue
noJicyeTa ABYyMsl CIocO0aMu B JI0KA3aTeIbCTBAX «OT MPOTUBHOTOY, MPU PELICHUH 3a/1a4 C
apupMeTHYeCKUMH TaOJIMLIaMHi, T€OMETPUYECKUX 3anad. BBeiaeHue nepeMeHHOM st
JaJbHEHNIIIEro ABOMHOIO IoAcYEeTa.



Cpennee apupmMeTuyeckoe, ero CBOMCTBa (M3MEHEHUE MPU YBEITMYEHUU BCEX YMCET
HabOpa Ha HEKOTOPOE€ YMCIO W B HEKOTOPOE YHCIO pa3; OLEHKAa CPEIHEro
apu(METUYECKOTO CBEPXYy W CHHU3Y HAMOOJBIIMM W HAUMEHBIIMM 4YHUCIaMU Habopa;
HEU3MEHHOCTb CPEAHET0 apu(PMETHUECKOro Nnpu A00aBJICHUHU YMCIIa, PABHOTO CPEITHEMY
apudpmMeTHIeCKOMY ducesa Habopa).

2. Yucna u ux cBOMCTBa

KoHncTpykinn ¢ 0ObIKHOBEHHBIMH U JIECATUUYHBIME 1po0siMu. [IpencraBnenue yncen
B BHJI€ OOBIKHOBEHHBIX JIp0o0eil ¢ yncnuTeneM 1 u pa3HbiMu 3HaMeHaTensaMu. [Ipumenenue
apu(pMETHIECKUX CBOMCTB APOOEHi, MpaBHiIa COKpaIIeHUus ApoOeit. Y MEHbIIICHUE YUCENT Ha
unrepaie (0; 1) npu Bo3BeAeHUNU B cTeneHb. [Ipuembl penienus 3a1ady Ha paBHOMEPHOE
pacupeiesieHue 4acTeil MeX1y HECKOJIbKUMH JIFOJIbMH.

Hcnonp30BaHre OTPUIATENBHBIX YUCET B KOHCTPYKIHUSAX KaK METOJl yCTpAaHEHUs
MHUMBIX MPOTUBOPEUYMIl. 3aBUCUMOCTh 3HaKa NPOU3BEACHHUS OT 3HAKOB MHOXKHUTEJEH.
[IpueMsl pelieHns 3a1a4 Ha OLEHKY U MPUMEP, CBA3aHHBIE C OTPUIATEIbHBIMU YHCIaAMHU.
Hcnonb3oBaHre OTPULIATENLHBIX YUCEN B 337]a4aX C YHCIOBBIMU OLICHKAMHU.

3. 3aKOHOMEPHOCTH

KoHcTpykuuu ¢ npenBaputenbHbiM aHanu3oM. KoHcTpyupoBanue nmyteM pazoueHus
Ha AaHaJOrMYHbIE TNOJ33Jaud B 3aJladyaX Ha pa3pe3aHHue, COCTABJICHHE YHCIOBBIX
KOHCTPYKIIUH.

[TocnenoBarenbHOE KOHCTPYHPOBAHHUE (KOHCTPYUPOBAHUE IyTEM PACCMOTPEHUS
OoJiee MPOCTHIX 3aJ1a4 U JajbHEenIero 00o0IeHns Ha UCXOHYIO 3a7a4y). beckoHeuHbie
npoueccel. [lonsTue 6a3oBoil KOHCTpykIuM, Inara. [Ipuem pa3OuenHus mpoiecca Ha
IIOCJIEIOBATEIbHOCTh JTANlOB, HA KaXJOM M3 KOTOPBIX M3MEHSIOTCS CBOMCTBA TOJBKO
OJIHOT'O JJIEMEHTA.

4. BpeMs u IBUKEHUE

[Ipuemsl pemiennst apu(pMeTUYECKUX 3a7a49 O IPOMEKYTKAX BPEMEHHU. Y UeT pa3HUIIbI
4acoBbIX MOsACOB. Mzaes o 3agauax Ha JBMKEHHME N0 PEKE Ha MpUMeEpe 3aaad Ipo
OTCTAOIIME U criemaniye yacbl. KOHCTpyKIMK B 3a1a4ax Mpo BpeMs.

3ajaun HAa OTHOCHUTENIbHOE JIBHXKEHHE (ABMIKEHUE HABCTPEUY, B IIPOTHUBOIIOIOAKHBIX
HaIlpaBJICHUAX, BAOTOHKY, C OTCTABAHHEM) C HENOJIHBIMU JaHHbIMU. Pa30op ciaydyaeB B
3a/1ayax Ha JBUYKEHUE.

Hcnonb3oBaHrne HECTaHAAPTHBIX 4YEpTEXEH MpU pelieHUuU 3a7ad Ha JBUKEHUE.
N3o0paxkenre  ckopocTed  JIBIDKEHHS B 4acTaX  (EIMHUYHBIX  OTpe3Kax).
MacmrabupoBanue ckopocTu. Mcnonb3zoBanue 0osiee KPYMHBIX €AUHUI] BPEMEHU ISt
ypaBHUBAHUS PACCTOSIHUM.

HenenbHast 1 romoBas MUKIUYHOCTh. [[eHb HeNleTM Kak OCTaTOK OT JeJieHus Ha 7.
CnocoObl MOCTPOEHUSI KOHCTPYKIMI U JOKa3aTelbCcTBa HEBO3MOMXHOCTH MOCTPOCHUS
KOHCTPYKIIMH B 3aJ1a4ax Mpo KaJeH1aphb.

JIBmkenue no kpyry. M3o0paxeHne CKOpOCTEl NBHKEHUS B YCIOBHBIX €IMHUIIAX
(myrax). JIBUKEHHE CTPEJIOK YaCOB, UCCIICIOBAHUE KOJIMUECTBA UX NepeceueHuil. [lonsarue
IpafyCHOM Mepbl AYTM Ha NPUMEPE YIJIOB MEXIAY YacOBOM, MUHYTHOM, CEKYHIHOU
CTpeJIKaMHu.

II. TEOMETPUA

1. 'eomeTpuyeckoe MBIIIICHUE

[lonsitue pasBepTku. HaxoxxaeHue pa3nuuHbIX pas3BepTok KybOa. CrnocoObl
M300paKEHMSI «CKJIEHMBAIOIIMXCS» TpaHEed Mpu U300paKEHUH pa3BepTKH KyoOa.



N3obpaxkenne ¢uryp, coctosmmx wu3 KyOukoB. Tpu Buaa oObeMHOU (QUTYPHI.
BoccranoBnenue o0beMHOM (GUTYPBI 110 TPEM €€ BHIAM.

N300pakeHrie MHOTOIPaHHUKOB MO 33JJTAHHOMY KOJIMYECTBY BEPILUH, pedep U rpaHei
(TeTpasap, mupamMuaa, OKTajJp, yCeUeHHas nupamuia). Pa3BepTKH MHOTOIPAHHHUKOB.
OxkiienBanue 00beMHBIX (uryp. [TyTu Ha MOBepXHOCTH 0OBEMHBIX QUTYD.

2. Inomanu

[lentamuno. [lomyuenue ¢uryp TmEHTAaMMHO $3 TETPAMHHO C TOMOIIBIO
reOMETPUYECKOTro MeTo1a riepedbopa. Mcrmonp30Banre CHMMETPUN TIPH PEIICHUH 3a1a4 Ha
paspe3aHue.

BBeneHue [OMOMHUTENBHONM CETKM (YKPYIIHEHUE WM YMEHBIICHHE KJIETOK,
HaKJIOHHas ceTka). [lepBUuHbIEC TPEACTABICHUS O ABUKEHUSIX INTIOCKOCTH (MTapasuiesIbHbIMI
nepeHoc, moBopot). [leprneHauKyasspHOCTh Ha KJIETYATOM Oymare.

[Ipuemsbl pemieHus 3a7ad Ha TMepeKkpauBaHue GUTYP («pa3pekb U COCTABbY).
PaBHOCOCTaBNIEHHBIE (DUTYPHI.

Pa3pe3anue Hekneruateix ¢uryp. Beenenue BcomoratenbHOU ceTku. Paspesanue
¢uryp Ha nogoOHbIe. Mcnosb3oBaHuE BCIOMOTaTeIbHOM PacKpacky Mpu pelIeHr: 3a1a4y
Ha pa3pe3aHue. 3aJ1aud Ha pa3pe3aHue ¢ OLEHKON U MPUMEPOM.

3. 'eomeTpuyeckue HEpaBEHCTBA

KoHctpykiuu ¢ orpe3kamu U jomMmaHbIMH. Beruucienue nepumerpoB ¢uryp. Csi3b
MEXK]ly JJIMHAMU OTPE3KOB Ha MPSIMOM.

[Tpubnu>keHHOE BHIYUCIICHHUE JUTMH JOMAHBIX U KPUBBIX Ipu oMoty HUTH. [logcuer
KOJIMYECTBA KpaTyaiux myTedl B rpade. 3ajadya 0 HaXOXJECHUU JHAroHaIM KUpIHUYa.
Kparuaiiimue mytu no rpassm ky0a, mapasuienenure/a.

BapuanTtel pacnonokeHusi Toyek Ha mnpsmou. KoopawHata cepeluHbl OTpe3Ka
YUCIIOBOM mpsiMoii. PaccTosiHne MexXy cepeliHaMu OTPE3KOB.

HepaBeHncTBO TpeyronbHuKa. J[loka3aTenbCTBO HEpPABEHCTBA TPEYroOJIbHUKA C
UCIIOJIb30BaHWEM NocTpoeHu. OLleHKa CyMMbl JJIMH JAUAaroHajnaeil 4eThIpexyroJIbHHKa
4yepes3 ero NepUMeTp.

III. AJITEBPA

1. Ot yncen k OykBam

Bri0op y100HOM nepeMeHHON B TEKCTOBBIX 3amadax. CpaBHEHHUE METOJia BBEICHUS
NEPEMEHHBIX C METOJIOM JI0KA3aTebCTBA €IMHCTBEHHOCTH PEIICHUS 33J]a4H C TOMOIIbIO
YHUCJIOBBIX OILIEHOK.

JlecsiTuunas 3anuch (peicTaBieHne HaTypaibHOro uncia B Buae a + 10b + 100c +
...). [Ipu3Haku nenrMocTH, CBSI3aHHbBIE C JIECATUYHOMN 3amuchio yucia. Mcnonb3oBanue
JECATUYHOM 3amucu MpU pEHIeHHH OYyKBEHHBIX peOyCoB M [UJISl J0Ka3aTeIbCTB «OT
npotuBHOro». CBeeHHe 3a7aui K MPOCTEHIIIMM YpaBHEHHUSIM B IU(dpax C JaabHEHITUM
nepebopoM BapUaHTOB, UCIIOJIb30BAHUEM CBOMCTB JEIMMOCTH.

2. ®yHKIUOHAJIbHBIE 3aBUCUMOCTH

Hcnionp3oBanne GopMyIt Ipu pelieHnr HECTaHIapTHBIX TEKCTOBBIX 3a/1a4. DOopMy bl
IJIOMIAN TPSIMOYTOJIbHUKA, 00beMa M TUIOIIAJHM MOBEPXHOCTU KyOa, MpsIMOYTOJILHOTO
napa’suiesienumnea.

JlokazatenscTBO (OpMYJT TIEpPEBOJIa EIUHUIl W3MEPEHUs IUIOIMaau, o0bheMa.
HecTtanagapTHbie eIMHUIBI H3MEPEHUS.

[ToHsiTME B3aMMHO OJTHO3HAYHOTO COOTBETCTBHUSI MEXKIY MHOXKecTBamH. Pazouenue
00BEKTOB Ha Maphl Kak MPUMEP B3aUMHO OJHO3HAYHOI'O COOTBETCTBUS. Vcnosb3oBaHue
B3aMMHO OJTHO3HAYHOT'O COOTBETCTBUS JIJIsl CPABHEHHUS MOIIIHOCTEW MHOXECTB. [Ipumepsl



COOTBETCTBHUI, HE SBISIOIIMXCS B3aMMHO OJIHO3HAYHBIMU. B3auMHO OJIHO3HAYHOE
COOTBETCTBHUE B POCTHIX KOMOWHATOPHBIX 3aa4ax.

[Ipsmass u oOpaTHas NPOMOPIMOHATBHOCT. VICTHOJIb30BaHKWE MPOMOPIMM TpHU
pEIIEHUM HECTAaHIAApTHBIX TEKCTOBbIX 3amady. (CBOHCTBO CYyMMBI U  CpPEIHErO
apu(pMETHIECKOTO MPOIMOPIIUOHATBEHO U3MEHSIEMBIX YHCET.

3. HepaBeHcTBa U OLICHKH

CpaBHEHHE MHOTO3HAuYHBIX uncesl. HaxoxeHne HanOOIBbINEero UM HaUMEHBIIIETO
MHOTO3HAaYHOI'O0 YHCJIa C OINpEeJeIeHHBIMA CBOMCTBamMU. M crnonb30BaHUME MpPaBUII
CpPaBHEHMS YUCEN I JOKA3aTeIbCTBA MUHUMAIBHOCTH M MAKCUMAJIbHOCTH.

Meron nepebopa B apudmerndeckux 3amadax. [lepebop mo konmuecTBy 0OBEKTOB
OJIHOTO W3 JBYX THIOB. 3aJlaud MpPO «HOTH W TOJOBb». OLIEHKH, OCHOBAaHHBIC Ha
M3MEHEHUU KOJIMYECTBA OOHEKTOB OJHOTO TUIIA HAa €UHUILY. YeTHOCTh KaK HHCTPYMEHT
YIIPOIIEHUS TIepedopa U T0Ka3aTeIbCTBa HEBO3MOKHOCTH.

OLIeHKH BEIMYMHBI «CBEPXY» U «CHU3Y». OrpaHudyeHue nepedopa ¢ MOMOIIbIO
OIIeHOK. JIByCTOpOHHHE OIIEHKHM KaK METOJ J0Ka3aTelbCTBAa €IMHCTBEHHOCTH OTBETA.
[Ipocreiimue nercTBus ¢ HepaBeHCTBaMH. OLEHKH, CBSI3aHHBIE C JEIUMOCThIO. Pelenne
JIBOMHBIX HEPABEHCTB C HATYPAIbHBIMHU YUCIIAMH.

TpaH3UTUBHOCT,  HEpaBEHCTB.  Mcmoib30BaHWE  MPOMEXKYTOYHOTO  YHUCTA
(mocpeaHuKa) A OKA3aTelIbCTBA YMCIOBBIX HEpaBEHCTB. Vcmob3oBaHuEe HECKOIBKUX
MOCPETHUKOB. Y MeHbIlIeHne uncen Ha uareppaie (0; 1) npu Bo3BeICHUH B CTETICHb.

IV. TEOPUA UNCEJI

1. JlenumocTh

JlenuMocCTh U ee cBOMCTBA. [[oka3aTebCTBO MPU3HAKOB AETUMOCTH Ha 2, 4, 8, 5, 25,
10, 3, 9, ux o6o6meHue. OTcyTcTBUE 0000IIEHHS TPU3HAKA JISTMMOCTH Ha 9 Ha TIpU3HAK
IEJIMMOCTH Ha 27.

Paznoxenune HarypanpHOTro uncia Ha npoctbie MHOkuUTeH. HOJ[ u HOK. IIpocTeie
yucia. J[enMMocTh Kak MHBAPUAHT.

Jpyrue npu3Haku JeIMMOCTH, CBA3aHHBIE C IECATUYHOMN 3anuchio yncia (Ha 7, 11,
13 u np.).

3aga4u Ha OLEHKY U IPUMEP, CBSA3AHHBIE C IPU3HAKAMU JICJIMMOCTH: HAa HAXOXKICHUE
MHUHUMAJBLHOTO YHCJIa C YKa3aHHBIMU CBOMCTBAMM JEIUMOCTH, YHCJIA C HAMMEHbIIIEH
cymMmMou 1udp.

Kanonuueckoe paszioxkeHue HaTypajabHOro uucia. CTeneHb BXOXKIEHUS IMPOCTOTO
nenutenss. YeTHOCTh cTeneHeld BXOXKICHUSI MPOCTHIX MHOXKHUTENIEH B KaHOHHUYECKOE
pa3noKeHre TOYHOTO KBajpara.

2. Ocrarku

[Tpusnak aemumoctu Ha 10. IMocnenuss nudpa kak ocrtatok oT AeneHus Ha 10.
[IpaBuna mu3meHeHus: nociaeAHel uudpel npu apudMeTHYecKUX ornepanusx (CIoxKeHue,
BBIYMTAHUE, YMHOKECHHE).

[ToBTOpsiEeMOCTh Ha YHUCIIOBOM JIy4d€ Uucell, Aessimuxcs Ha n. [loBTropsieMocTs uncen,
JTAIOIINX OMpPEAEICHHBIN OCTAaTOK MIPH JCICHUH Ha .

Crioco6 ompeneneHus: ocTaTka 4yucia, CBSI3aHHBIN ¢ COOTBETCTBYIOIINM MPU3HAKOM
JETUMOCTHU. J[emMMOCTh Ha N Pa3HOCTH YHCJa U €ro ocTaTka oT AesneHus Ha n. Cymma
udp. JermmocTs pazHOCTH uncaa U ero cyMMbl udp Ha 3 u 9. PackianpiBanue dncina
Ha Pa3HOE KOJIMYECTBO YaCTEH C JaHHBIM OCTATKOM.

Ocrtatku OT JeJieHUsl IHENbIX 4Yhcel Ha HaTypalbHble. OOl BUA YuchIa C
OTIPE/ICJICHHBIM OCTATKOM IIPH JICJICHUHU Ha YUCJI0. ApuMeTUIEeCKHuEe CBOMCTBA OCTATKOB.



3azaun Ha OCTATKHU C JI0KA3aTeJIbCTBOM IO npuHUuIly Jlupuxiie. 3alUKIMBaHUE OCTATKOB
CTEIICHEN.

V. JIOT'UKA

1. Marematnueckas J0TruKa

Jlornueckue 3amayum ¢ HeeAMHCTBEHHbIM OTBeToM. Ilepebop, wucmonb3yromun
BBICKA3bIBAHUSI O CYIIECTBOBAHMM U BceoOnHOCTH. OTpHIlaHWe BBICKA3bIBAHUN O
CYIIIECTBOBAaHUH U BCEOOMHOCTH. OTpHUIlaHNE BHICKA3BIBAHUUN C «OOJBINE», «MEHBIIEY,
«OO0JBIIIEe UITH PABHOY, KMEHBIIIEC WA PABHOY.

Merton «oT mpoTtuBHOTOY. Jlormdeckue tadbmuibl. OTpHUIlaHNe BHICKA3bIBAHHUM C «1,
«HIIny», 00JIee CIOKHBIX BBICKA3bIBaHMA. Jlornyeckue 3a1aun Ha OIICHKY M PUMED.

JlokazatenbCTBa, UCIIONB3YIONIME YepeIoBaHne 00beKTOB. PacnionoxeHne 00beKTOB
10 KpyTy.

2. IIpyHUMIIBI pelIeHus 3a1a4

AHanu3 3a71a4u ¢ KoHIIa (0OpaTHBIN X0/) B apu(PMETHUUECKUX U JOTUUECKUX 3a7adax.
CpaBHeHHE C METOJOM BBeJeHHUA NepeMeHHoN. TabmuyHoe mpefcTaBiIeHUE aHaIHu3a C
KOHIIAa. PaccMoTpeHme mociegHero mara mpolecca, €ro  MCIOJb30BAHUE IS
JIOKa3aTEIbCTB B JIOTHYECKHX 3a7a4ax.

3aJauyd ¢ BONPOCOM «CKOJIBKO HYXKHO B34Th?». Mcnonb3oBaHWE OTpUIIAHUN
AJIEMEHTAPHBIX BHICKA3bIBAHHUI MPH PEILICHUH 3a]1a4.

Q®opmanbHOEe BBeleHHE mpuHLMNa Jlupuxie. CBs3b € I0Ka3aTeIbCTBOM «OT
npotuBHoro». O6o00mmenust npununa Jupuxie. [punmun Jupuxiie B reOMETPUYECKUX
3agadax. Ocrarku v npuHoun Jupuxie.

3. AJIITOPUTMBI U KOHCTPYKIIUH

[lepenuBanus (3a/1a4yu HA OTMEPUBAHUE OMPEIETICHHOTO KOJIMYECTBA )KUIKOCTH MPHU
MTOMOIIIY JIBYX WJIH 00Jiee eMKOCTEH U MCTOUHMKA BOJIbI ). TabauuHast hopma 3armcu aroB
aIropuT™Ma. YKPYIHEHHE IIAaroB ajiropuTMa MOpH HAJIWYUKA TOBTOPSIOMIUXCS TPYIII
nercTBUl (Maest aIrOPUTMUUECKUX ITUKIIOB).

[TepenpaBel. Opranuzamusi mepebopa B 3ajayax Ha TepenpaBbl, yaoOHas (opma
3amucH penieHus. Vaess mpoMeXyTOYHBIX OOpaTHBIX ACHCTBUUN IJIsi paOOTHI aqropuTMa
(mepeBo3 00BEKTa OOPATHO).

CocraBieHue alrOpuTMOB YraJbIBaHUs C TIOMOIIBIO BOIIPOCOB, HA KOTOPHIE MOYKHO
OTBETUTh TOJIBKO «Ja» WM «HET». JloKa3aTelnbCTBO HECOCTOSTENBHOCTH aJrOpUTMA,
MTO3BOJISIFOLIETO MPHU OJUHAKOBBIX HAYAJIBHBIX JAHHBIX MOJYYUTh PA3JTUYHBIE OTBETHI.

B3semuBanus. CocTaBieHHe alrOPUTMOB ompenenacHust (aablIMBbIX MOHET C
nomoibio B3BemmBaHui. [Ipsimas u xocBeHHas uHdopmanusa. [ToHsiTHE O KOJMMYECTBE
uHpopmaruu. JlokazaTenbCTBO  HEBO3MOXKHOCTH  IMOCTPOCHHSI  allfOPUTMA  TPHU
HEJJOCTATOYHOM KOJIMYECTBE B3BEIIMBAHUN. 3a/1a4X HA UCIIBITAHUSA C IPYTHUMU CHOKETAMH.

4. UIrpsl U cTpaTeruu

CummMmerpuyHas ctparerus B urpax. JlokazaTenbCTBO CUMMETPUYHOU CTPATETHUHU.
CumMerpuyHas cTpaTerus ¢ «ieHTpom». [IpuMepbl HEBEPHOrO HCMOJIb30BAHUS
CUMMETPUYHOU CTPATETUU.

Brirpeliiabie Mo3UIKMKA KaK METOJT KOHCTPYUPOBAHUS CTPATETHH.

Urpsl Ha onepexxkenue. Urppl, B KOTOPBIX OJIMH UTPOK MOXKET TapaHTHPOBATH ceOe
«HUYBIOY.



VI. KOMBMUHATOPUKA U TEOPUA MHOXECTB

1. KomGunaropuka

Ncnonb3oBanue cxem (rpador) aist y100CTBa MojicueTa KOJIMYEeCTBA CBsI3eH (opor,
pykonoxatuii). JlokazaTenbcTBa HEBO3MOXKHOCTU MOCTPOEHUS Trpada ¢ onpeaeseHHbIM
KOJINYECTBOM CBsizeil. [1ocueT 00111ero Koam4ecTBa urp B OTHOKPYroBoM TypHupe. CBsi3b
MEXK]ly TMPSMbIM MOJICUETOM YHCIIa CBA3EH MO CXEME M JBOWHBIM MOJICUETOM Yepe3
CYMMAapHOE KOJIMYECTBO BBIXOASIINX «CBSI3EII».

JlepeBo BapmaHTOB MJisi peIIeHHWS KOMOWHATOPHBIX 3amad. llepexom oT nepesa
BApPUAHTOB K MIpaBuily mnpousBeneHus (mpaBuiny «M»). Ilomcuer koamyecTBa yucen C
ONpEICICHHBIMU CBOMCTBAMM.

[IpaBuno cymmel (mpaBuiio «WUJIW») m mpaBuio mpousBeneHus (mpaBuio «»),
OTpeeeHNe CUTyalluid JJIS WCIOIB30BAaHUS KaXKJIOro TMpaBwiIa. 3aaadd, TpeOyromiue
HCIIOJIb30BaHUS KOMOMHAILIMM 3TUX MPABUII.

IlepectanoBku 6€3 MOBTOPEHUI M C TOBTOPEHUSMH Ha MPUMEPE aHarpaMM CJIOBa.
BriBoa popmyiibl i unclia epecTaHOBOK M3 MpaBuiia mpou3sBeaeHus. GakTopual u ero
cBoiicTBa. [lepecTaHoBKHM ¢ TOBTOpEHUsIMU. BbIBOJ (hOpMYyIBI.

2. Teopust MHOXKECTB

Huarpamma Diinepa-BenHa s AByX, Tpex u Oosiee MHOXecTB. Ilepeceuenue u
00bEIMHEHNE MHOXXECTB, Pa3JIMYHBIE METOJbI TMOJCYETa KOJUYECTBA HIIEMEHTOB B
MEePECCYCHUH U 0OBETMHEHUH HA TOTOBBIX JIMarpamMmax.

BBenenue BcroMoratenbHOM JuarpaMMbl JUIsl pemieHus 3amadyr. PaGora co
MHOYKECTBAMU C HEU3BECTHBIM KOJIMYECTBOM JJIEMEHTOB. Jlormueckue 3agauu Ha
MHOKECTBA, CBSI3aHHBIC C JOJISIMU U JPOOSMHU.

Meron pomnonHeHuss B 3amadax. Mcmonp3oBaHuME KpyroB OJiliepa W METOJa
JIOTIOJTHEHUSI B KOMOMHATOPHBIX 33]]a4ax, B TOM YHUCIIE /ISl BHIYMCIICHUS KOJIMUECTBA YUCEIT
B IMANIa30He, ACTSAIINXCS WU HE IEIIAIINXCS Ha KaKUe-TO YUCTIa.

Merton BBeAEHUS IEPEMEHHON NPH PEIICHUH 33]1a4 IIPO MHOKECTBA.

VII. KOMBEMHATOPHASA 'EOMETPUA

1. Packpacku u pa3Ouenus

YepenoBanue OOBEKTOB KaK YacCTHBIM cCllydail «axMaTHOW» pPacKpacku.
UepenoBanue 0ObEKTOB B Py, MO Kpyry. OTHOCUTENIbHOE KOJUYECTBO YEPEAYIOIINXCS
00BEKTOB. YeTHOCTh CYMMBI Yuces B IpoMexkyTke. CBsI3b uepeoBaHusl U pa30ueHus: Ha
napel. Paspe3anuss maxmatHou Aocku. Maes ucnonb30BaHMs 3a1aHHOM IIaXMaTHOM
PacKpacKy B 10Ka3aTeJIbCTBAX.

[ITaxmaTHast packpacka AOCOK, €€ HMCIOJIb30BAHUE [JISl OLEHOK M JI0Ka3aTENbCTB.
O06o001IeHne MmaxMaTHOM packpacku Ha ipyrue o0bekThl. [IlaxmaTHas packpacka pedep u
rpadeit ky6a. [lpunnun Jlupuxiae B 3amadax ¢ packpackoil. Vcronap30BaHue packpacku
JUISl HAXOKJICHUS U J0KA3aTeNbCTBA €IMHCTBEHHOCTH IIPUMEDPA.

Bunabpl packpacok kieTdaThix JOCOK B JBa M Oojee 1Bera. Packpacka mosocamu,
JIMArOHAJIbHAsA pPacKpacka B HECKOJIBKO IIBETOB, «KPYMHas»» IIaxMaTHas PACKpPACKA.
JIoKa3aTeabCTBO HEBO3MOXKHOCTH pa3pe3aHusl Ha OCHOBE PACKPACKH

2. Teopus rpadoB

Nzo6paxkenne rpados. ['pad kak crnocod ymoO0HOTO MPEACTaBICHUS CBA3EH MEKITY
oowekramu. HM3omopdusm rtpadoB. Paznuunpie cnocoObl HW300pakeHUsi CBS3EH.
HeopueHntupoBaHHbie U OPUEHTUPOBAHHBIC CBSI3H.



HccnepoBanre BO3MOXKHOCTH HapucoBaTh (GUrypy oaHuM pocuepkoMm. Teopema
Diinepa kak (GopMalibHbIN CIIOCOO MPOBEPUTH, MOXKHO JIM HAPUCOBATH (PUTYPY OAHUM
pocuepkoM. HedeTHOCTh cTerneHe BepIInH Kak crioco0 BBISIBICHUS KOHIIOB ITYTH.

[Tonneiit rpad. KonuyectBo pedbep B nmoaHoM rpade. I'padpl maxmaTHeiX Guryp u
KOJIMYECTBO pedep B HUX. JIBy1OIbHBIN rpad Kak MOJENb CBsI3el MeXIy 00bEKTaMH JIBYX
tunoB. [IpeacraBnenne Typaupa B Buae rpada.

dopmansHoe ompeaenenue rpada. Bepmmael, pebpa, crenenn BepmuH. JlemMma o
PYKOTIOXKATHAX KaK CIoco0 mojicueTa KoiandecTBa pedep B rpade uepe3 cyMMy cTerneHen
BepiH. CBOWCTBO YETHOCTH KOJIMYECTBA BEPIIMH HEUETHOM cTerneHu B rpade. Jlemma o
XOpOBOJIAX.

3. KomOunaropHas reomeTpust

[TokpeiTHE TIJIOCKOCTH OJMHAKOBBIMH  (urypamu  (mapketsl). I[lonstue o
MHOroyrojibHuke. [lapkeTsl B dopme NMpaBUIBLHBIX MHOTOYTOJIBHUKOB (TPEYTrOJIbHUKH,
KBaJpaThl, I[IECTUYTOJbHUKH). 3aMOIICHHE KJIET4YaTbiMU (urypamu. 3aMouIeHUE
MHOT'OyTOJbHUKAMHU HEIpaBUIbLHOU (bOpMBL. 3amorieHue HEBBIMTYKJIBIMU
MHOTOYTOJbHUKAMHU. 3aJjauk 0 HauboJiee TUIOTHOM YKIIaJIKe.

HeBblnykiibie GUTyphl Kak CpPEICTBO MPEOIOIEHHUSI MHUMBIX POTUBOPEUNid. 3a1aun
0 nepeceyeHuu Quryp.

ITPAKTUYECKMIA DTAIIL. 7-9 KJIACChI
Coneprxanue stana
Copep:xaHue MpakTU4ECKOro stana kypca « Onummnua Has MaTeMaTHKay M0 KaxJ10i
u3 21 TeMaTHYeCKHX JIMHUI PEEMCTBEHHO ITPOJIOJIKAET COJIEpKAaHUE O3HAKOMUTEIBHOTO
srana «Marematnyeckuii Tearp». CoriacoBaHo C COAepKaHUEM HENPEpPBIBHOIO Kypca
MAaTEMaTUKH «Y4yCh YUYUTHCS» IS 7—9 KIIaccoB.

[. AP UOMETHUKA

1. Cymmsbl

Teneckonnueckoe cymmupoBanue. CyMMBI € NEpPEeMEHHBIMH IIpEJEIaMHu.
Hcnonp3oBanne (Gopmys COKpaIeHHOTO YMHOXEHHUS (pa3HOCTh KBaApaToB, KyOOB),
PA3JI0XKEHNUS] MHOTOWIEHOB HA MHOYKUTEIU ITPU BBIYUCIIEHUN CYMM.

[TocnenoBarensHocT. Ymcna  ®uboHauum Kak NOpUMEpP  PEKYPPEHTHOTO
cootHomieHus. CpoiictBa uncen duboHayuu, CBA3aHHBIE C CyMMHUpOBaHueM. [Ipumepbl
3a/1a4, Mpy PEIICHUH KOTOPBIX BOZHUKAET MOCIEA0BaTEIbHOCTh PUOOHAUYH.

[IpumeHenne apudmeTnyecKkoi, TEOMETPUUECKON MPOTPECCHl U WX CBOMCTB MpH
pemeHnu 3ana4. [IoHsTHE O pEKYPPEHTHBIX COOTHOLLICHHUSIX.

2. Yucna v ux CBOMCTBA

OnpeneneHre  pauMoOHaNbHOrO  4yMcia.  JlOKa3aTenbCTBO — PalMOHAIIBHOCTH
MepuoInYecKuX Apooeit. KoHCTpykimu ¢ parimoHaIbHBIMA YUCIIAMH.

OmnpeneneHre nppalroOHAIBHOrO Yncia. JJoka3aTebCcTBO HPPALMOHAIBHOCTH YHACET
Ha npuMepe yuciaa 2. ConpsiKeHHbIE UPPAMOHAIIBHBIE YUCTIA. Y MHOKEHUE BBIPAXKEHUS
Ha CONpSsDKEHHOE. PalnMOHaNbHOCTP W UPPALUOHAIBHOCTH CYMMBI, Pa3HOCTH,
POU3BEJCHUSI U YaCTHOTO MPPAIMOHAIBHBIX yucen. MppannoHaabHOCTh OECKOHEYHBIX
HETMEePUOIUYECKUX IECITUIHBIX IPOOCH.

[Ipunoxenus uppalMOHAIBHBIX 4YHced. MppalroHaIbHOCTh B allreOpanyecKux
3anadax. CBA3b MEXKY JUArOHAIbIO U CTOPOHOM KBaapara. HEBO3MOKHOCT MOCTPOEHUS



NPaBWIBHOTO TPEYrOJIbHUKA C BEpUIMHAMHM B Yy3Jax ceTku. l[IpumeHeHune wupeit o
PAlMOHAIIBHOCTHA U UPPALMOHAJILHOCTH B TEOMETPUUYECKUX 3a7a4ax.

3. 3aKOHOMEPHOCTHU

O060011IeHNEe YMCI0BOM 33a]a4 Ha 33Jja4y C EPEMEHHBIM KOJIUYECTBOM 3JIEMEHTOB.
@opMyIibl YKCIOBBIX 3aKOHOMEpHOCTeW. BBenenue ¢opMmyn 3aKOHOMEpPHOCTEH Mpu
MOJICYETE KOJIMYECTBA OOBEKTOB B apU(PMETHUECKUX, T€OMETPUUYECKUX, JIOTUYECKUX U
KOMOMHATOPHBIX 33/1auax.

Meton maremarnueckor uHAyKIuU. DopmanbHOe BBeaeHuWE merona. basa, mar
UHAYKIUU. JlokazatenbCcTBO anreOpandeckux paBeHCTB ((hopmysl 3aKOHOMEPHOCTEH) C
IIOMOILBIO METOJIa MATEMAaTUYECKON MHAYKIMU. 33aJa4M C [IaroM, OTJIMYHBIM OT 1.

bosiee cioxHbIE CXEMBI MATEMAaTUYECKOW MHAYKIMU. MHAYKIHS CcO CCBUIKOW Ha
HECKOJIBKO TNPEIBIAYIINX 3JIEMEHTOB. Bo3BparHas cxema MaTeMaTU4YeCKOW HHIYKIIWH,
IIPUMEPBl  HENPABUJIBHOIO INPUMEHEHHS METONA  MAaTeMaTHYECKOW  WHIYKIHH.
Hcnonp30BaHne METOla MAaTeMaTUYECKOW WHIYKIMU IIPU PEIICHUM T'€OMETPUYECKUX,
KOMOMHATOPHBIX, KOMOMHATOPHO-T€OMETPUUECKUX, TEOPETUKO-UHCIIOBBIX 3a/1a4.

4. BpeMms u 1BUXEHNE

OtHocurenbHOE NBUKEHUE. [lepexo B cucteMy KOOPAMHAT, CBA3aHHYIO C OJJTHUM U3
O0OBEKTOB, JABWXKYIIMMCS IO TMPSMOM WIM 1O OKPYKHOCTU. [IBH)KEHHE MUMO
OPOTSKEHHBIX 00BEKTOB. J[BI)KEeHUE MO peke. 3a1auu O JBUTAIOIIEMCs ICKaIaTope.

3ajaun Ha JBUJKEHHE C HECKOJIBKMMH NEepeMEeHHbIMU. [IpuMeHEeHHe HepaBeHCTBa
Komm o cpennem apupMeTH4ecKOM M CpEHEM TE€OMETPUYECKOM JJIsi JIBYX YHCET,
HepaBeHcTBa llITypma B 3a1auax Ha ABUKEHHUE.

CBenleHuE TEKCTOBBIX 3a/1a4 (Ha ABM)KEHHE, COBMECTHYIO pa0dOTy U T. J1.) K TUHEHHBIM
Y HEJIMHEWHBIM CUCTEMaM C HECKOJIbKUMH IIEPEMEHHBIMH.

II. TEOMETPUA

1. 'eomeTpryeckoe MbILITIEHNE

3amaun Ha TMOCTpoeHHE. PelieHwe HECTaHAAPTHBIX 3aJad Ha MOCTPOEHUE,
Haxoxaenue [ MT. Ucnonp30BaHne cuMMETpUH B 3aiauax Ha nocrpoenue. [loctpoenune
KpaT4yaullnx IyTel. bUCCEKTpUCHI, cepeuHHbIE TEpIIeHIUKYISIpbI Kak [ MT.

Pemienne 3amad, WCHONB3YHOIIMX JONOJHUTENBHBIE IOCTPOCHUS: YABOCHUE
MEJIMaHbl, OTKJIa/IbIBAHUE PABHOTO OTPE3Ka HAa MPOJOJIKEHUN CTOPOHBI («CIPSIMIICHHUEY),
MIOCTPOECHUE CEPEANHBI OTPE3KA, TPOBEAEHUE BBICOT, BCIIOMOTATEIbHON OKPYKHOCTH.

JIB>KEHUS TIJIOCKOCTU M MX MCHOJIb30BAaHHUE MPU PELUICHUH F€OMETPUUYECKUX 3a7ad.
IlenTpanbHas, oceBas W ckouyb3smas cuMmmeTpus. [loBoport. IlapamnensHblii mepeHoc.
['omoTteTHs, TOBOPOTHASI TOMOTETHS.

2. IT;momann

dopMyna TUIOMAAN TpeyrojibHUKAa. BbIBOJ (opmylibl MIiomaaym Mpou3BOILHOTO
TPEYTroJIbHUKA C BEPIIMHAMHU B y3J1aX CETKU. BbIBOA (hopMyIibl IIIOIIAIA TPOU3BOIBLHOTO
TPEYrojbHUKAa C IMOMOIIBI0 METOJAa JOMOJHEeHHs. Brrumcnenue momanein ¢uryp c
ITOMOILBIO pa3pe3aHuil Ha 3JIEMEHTAPHBIE YaCTU (IPSIMOYTOJBHUKHN U TPEYTOIBHUKH).

Meton TtpaHchopManuu IUIOMIAJC, OCHOBAaHHBIM Ha ¢opMylie IUIOIIAIU
TPEYTOJIbHUKA.

®opmyna Iluka mist BRIUMCIEHHS IUIOMIAJEN MHOTOYTOJIBHHKOB C BEpPIIMHAMH B
y3J1ax ceTKd. Ee qoKka3aTenbCTBO METOIOM MAaTEMATUYECKON MHAYKUMU U IPUMEHEHUE B
3a/1a4ax.



3. 'eomeTpuyeckue HEpaBEHCTBA

HepaBeHCTBO TpeyrojbHHKa W JIOMOJIHUTEIBHBIE NOCTPOeHUS. Mcmonp3oBaHue
JOTIOJIHUTENIBHBIX NOCTPOECHUM TP JOKA3aTEIbCTBE TEOMETPUUECKUX HEPABEHCTB. 3aJa4a
O HAaxOXJCHUHU KpaT4aMIIEro MyTH MEXAY ABYMs TOUYKAMH, HAXOISIIMMHUCA O OJHY
CTOPOHY OT 3aJlaHHOW MPSIMOM, KaCAroIIErocs 3TOW mpsiMou. bosee ClioHbIE 3a1a4u O
KpaT4yalllinX MyTAX, UCIIOIb3YIOIINE CAMMETPUIO U HEPABEHCTBO TPEYTOJIbHUKA.

HepaBeHnctBo sioMaHOl Kak 0000IIEHHE HEPABEHCTBA TPEYroyibHHWKA. Teopema o
MOHOTOHHOCTH MEPUMETPA: €CIU BHYTPU OJHOTO TPEYTOJbHHUKA HAXOJIUTCS APYroil, TO
MIEpUMETP BHYTPEHHETO TPEYTOJIbHMUKA MEHbIIIE IEPUMETPA BHEUTHETO.

Cinyyau B  TeoMeTpHYECKHMX  3ajadax. Jloka3aTrenbCTBO  MpaBUIIBHOCTHU
JOIIOJTHUTEIIBHOTO IMIOCTPOCHUS.

4. AnanuTuyeckue MeToAbl B TEOMETPUN

Teopema Iludaropa. JlokazarenbcTBa TEOpPEMbl, OCHOBAHHBIE Ha CBOMCTBax
momanen guryp. [lpumenenue Teopemsl [ludaropa npu pernieHnn 3aaad Ha pa3pe3aHue.

JlekapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. MeToj KOOpAMHAT [Ji1 PEHICHUS
reOMETPUYECKUX 3adad. Bekrtopsl, ux cBoiicTBa. Mcnonb30BaHHE BEKTOPOB B
F€OMETPUYECKHUX JOKA3aTEIbCTBAX.

TeopeMbl CHUHYCOB M KOCHHYCOB. HMX mnpuUMEHEHHE B TIE€OMETPUYECKUX
JI0KA3aTENbCTBAX.

III. AJITEBPA

1. Ot yncen k OykBam

AnreOpamdeckue mnpeodOpazoBanus. I[lonstue 00 ojHOUIEHE, MHOTOYJICHE.
Pa3znoxeHne MHOTOYJIEHOB HA MHOXUTENU. DOpMyJIbl COKPAIIEHHOTO YMHOXEHHUS U UX
IPUMEHEHHUE TP PEIICHUH 33]1a4.

MHorowieHsl ¢ ieJbiIMu Ko puimentamu, ux ceorctra. CBoicTBa KOAPHUIIMEHTOB
MHOroujeHa. Teopema Buera g kBaagpaTHOTO TpeX4JieHa.

KBagpaTHbI TpeX4sieH, ero CBOMCTBA.

Jloka3aTenbCTBO TEOpEMBI be3y M1l MHOIOYJIEHOB, €€ NCIOJIb30BAaHUE IPU PELIEHUN
3aga4. [loHATHE aCMMOTOTMKM Ha NMPUMEPE 3aBUCHMOCTH IOBEICHUS MHOTOYJICHA OT
3HaKa ero crapirero koddgduiuenta. Teopema Buera.

2. OyHKIUOHAJIbHBIEC 3aBUCUMOCTH

Jluneitnass  ¢yukuus. CBOOOMHBIM YjleH MW YIJIOBOM  KOA(D@PUIMEHT, HuX
reoMeTpudeckuii cMbica. I'paduk nuHeliHONW (yHKIMH. TOUKH ¢ IEIOYHCICHHBIMU
KOOpJAWHATaMU Ha TpsiMoi. Mcronb3oBaHue CBOMCTB TMHEHHON (DYHKIIMU MPU PEIICHUN
HECTAaH/IAPTHBIX 3a]a4.

KBampatnunas ¢yskiua. ['eomeTpuueckuii cMbica ko3 duimenToB. ['paduk
KBaIpPaTUYHOU PYHKIUU.

Hcnonb3oBaHre CBOMCTB HEMPEPHIBHOCTU IpaUKOB (DYHKIMM JIJ1s1 pellieHrs 3a/1a4.

Pacno3naBanue (yHKIMI TO WX CBOWCTBAM W 3HAYCHUSM. VIHTEPHOISAIIMOHHBIC
MHOTOYJICHBI.

3. HepaBeHcTBa U OLICHKH

Jloka3aTensCTBO HepaBeHCTB. HeorpuuaresnbHOCTh KBajapara 4ducia. BeineneHue
MOJTHBIX KBaJipaToB. HepaBeHCTBO 0O cpemHUX apu(PMETHIECKOM M T€OMETPHUCCKOM JIJIst
IByX uuncesl. HepaBeHCTBO O cymMMe KBaJpaTOB TpPEX YHCEN W UX IMOMNAPHBIX
MIPOU3BEICHUSX.

CBeneHne HEpaBEHCTB K YK€ U3BECTHBIM. HepaBeHCTBa O CpeTHUX 1Sl ABYX UHCEIL.



TpancuepaBeHCTBO, HepaBeHCTBO YeObimieBa. CUMMETpUUYECKHE W LMKINYECKUE
HEPABEHCTBA.

HepapenctBo Komm — BbynskoBckoro — IlIBapiia. CiocoObl €ro JoKa3aTeabCTBa.
Jlemma Twury.

OO6muit ciyuyaih HepaBeHCTBa o cpeaHux. Meron Iltypma moka3arenbcTBa
HEPABEHCTB. J|0Ka3aTeNnbCTBO KIACCHYECKUX HEPABEHCTB C TOMOLIBI0 MeToaa [ltypma.

IV. TEOPUA UNCEJI

1. JlenumocCTh

Aunroputm EBknnaa. Ceorictea HO/l 1 HOK. Teopema o JTMHEITHOM MTpeACTaBICHUH
HO/I, ee ucnonp3oBanue ik HAX0XKICHHSI YACTHOTO PEIICHUS JIMHEWHBIX AUO(PaHTOBBIX
YPaBHEHUN.

HenuueitHple ypaBHEHHS B 1E€IbIX, HEOTPULIATENIbHBIX, HATYpPaJIbHBIX YHUCIaX.
Hcnonb3oBaHue CTEMEHEW BXOXKIECHHSI MPOCTHIX 4ucel. MeToa O0eCKOHEYHOro CITyCKa.
Hcnonp30BaHne cpaBHEHUN MO MOAYJO. [IprMeHeHue pa3noKeHusT Ha MHOKHUTEIH,
BBIJICJICHUS MOJIHOTO KBajipata, npyrux OCY.

MynbTumiiukaTuBHble  QyHKuud. DyHKuug Oiepa, NPOCTEUIIME MPUMEPDI
BbrunciieHnst pyHkuuu. Cesaszbp ¢ MTO. Teopema Diinepa.

2. Ocrarku

ITepebop mo ocratkam. OcTaTKu KBaapaToB IpH jaeyieHuu Ha 3,4, 5,7, 8, 9.

CpaBHenus no moaynwo. CBoiicTBa cpaBHeHHUil. Bompoc o0 JeineHur CpaBHEHUM.
CpaBHeHHMsI KaK yA0OHBII METO/T 3aMKCH 1epedopa Mo OCTaTKaM.

Pemenne cpaBHeHU 4Yepe3 CBEACHHE K JIMHEWHBIM AUO(PAHTOBBIM ypPaBHEHUSIM.
Pemenue nuHENHBIX AMO(PAHTOBBIX YPaBHEHUM.

Manas reopema @epma. Jloka3aTeabCTBO Yepe3 OCTATKU MPOU3BEICHUN TP JEJICHUN
Ha p. JlokazarensCcTBO 110 HHAYKIMU. Teopema Bunbcona. [Ipumenenne MTO u teopemsl
Bunbcona B 3a1a49ax TEOpUHU YHUCEN.

Teopust uncen Ha okpyxxHocTu. [lepBooOpasnblii kopeHb. [lopsaok (mokazarens)
yyciia 1Mo MonayJiro, ero cBoucrBa. Kmaccel BbruetoB. JlokazarenbctBO MTO uyepes
nokazarenu. JlokasarensctBo MT® yepes cucTemMbl BBIUETOB.

V. JIOI'UKA

1. MaTtematrueckas J0TUKa

[Ipuemsbl pemieHust JIOTMYECKUX 3aJad HAa OLUEHKY W mpumep. JlokazaTenbCcTBa,
UCIOJIb3YIOIINE PAaCKpacKy 0ObEKTOB U pazOueHue Ha Tpynmbl. OTpUllaHUE JIOTHYECKOTO
CJIeI0BaHUSI.

Hcnonp30BaHre NprUHIMIA KPAaWHETO IPU PELICHUH JIOTHYECKHX 3aAa4. Jlornueckue
bopMyJbl, X MCHOJB30BaHWE JUIsI MOCTPOEHUs OTpullaHui. 3akoHbl Ae Moprana.
Tabnuibl ICTUHHOCTH.

['padsr B normyeckux 3amavax. [Ipumepbl KOMOMHUPOBAHHBIX JIOTHUECKUX 3a/ad,
CBSI3aHHBIX C APYTHMH 00JIaCTSIMU MAaTEMATUKH.

2. ITpuHIUIIBI pelieHus 3a1a4

[lpyHIMO  y3KUX MeECT KaK MHCTPYMEHT KOHCTPYUPOBAaHHS  IPUMEPOB,
JI0Ka3aTeNbCTBA YTBEPKACHHH (B TOM YHCIJIC B KOMOWHAIIUY C IPYTUMH METOJIAMHU, TAKIMHU
KaK METOJI «OT MPOTUBHOTO»). PaccMoTpeHne HanboIbIIero uiiM HauMEHBIIETO YKciia B
pany, ynopsaounBanue. [ 'eoMeTpruieckuil MpUHIIUIT KPanHETo.

IIpoueccel. MHBapumaHT Kak METOJ JOKA3aTelIbCTBA YTBEPKIACHUM, BBISICHEHUS
pe3yibTaTa npouecca. IHBapuaHThl, CBA3aHHBIE C TEOPUEHN YHCEN (I€IMMOCTb, OCTATKH).
NuBapuaHThl B reOMETPUYECKUX 3a/1a4ax. Packpacka Kak MHBapHaHT.



IlonynHBapuaHT, cpaBHEHHE C MHBapuaHTOM. HaxoxkneHue noslyMHBapuaHTa Kak
METOJI [OKa3aTesIbcTBa KOHEYHOCTH Ipouecca. CyMma M NPOU3BENCHHME YUCEN Kak
noJiyuHBapuanT. IlomynHBapuaHThl B KOMOMHATOPHOW TI€OMETPUM, TEOpUHM TIpados,
r€OMETPUYECKUX 3aadax.

3. AJITOPUTMBI U KOHCTPYKIIMH

[loHATHE O «KagHOM» anropurMe. «KaaHbI» anropuTM Kak METOI IOCTPOCHUS
IIpUMEpa, J0Ka3aTesIbcTBA MUHUMAJIBHOCTH WM MAaKCHUMalbHOCTH. Mcmosb3oBaHue
(GKaJJHOTO» aJropuTMa Ipd IIOCTENEHHOM KOHCTpyHUpOBaHHH. OTKIOHEHHE OT
«GKaTHOCTH.

CocTaBiieHruEe alropuTMOB, PadOTAIONIMX BHE 3aBUCUMOCTH OT MPOMEKYTOUHBIX
pe3ynbTaToB paboThl anroputma. CBsi3p ¢ cucremamu cuucieHus. [Ipumepsl Takux
QITOPUTMOB B 33J]a4ax Ha B3BEIIMBAHUS, YraJblBaHUE, B 3aJ1a4aX HA KJIETYATBIX JTOCKAX.

O06001IeHNE METOIOB TOKA3aTeIbCTBA HEBO3MOKHOCTH MMOCTPOCHHUS AJITOPUTMA MTPU
ONPENEIICHHBIX YCIOBUAX. OLEHKa CI0KHOCTH AJITOPUTMOB.

4. Urpsl u cTpaTerun

Crparerus npenBapUTEIbHOTO pa30MEHUsl X0/I0B Ha Mapbl B MAaTEMAaTUYECKUX UTPax
JUTSL IBYX UTPOKOB, CBsI3b ¢ TeMOU «CooTBeTCTBUA». Pa3OneHne Ha mapbl BO BPEMS UTPHI.
Crparernn co3naHus «3arOBEIHUKOBY.

HexoHCTPYKTHBHOE 10KA3aTENbCTBO CYIECTBOBAHUS CTPATETUH.

Urpsl Ha rpadax. Mcnonp3oBaHne TBOMYHOW CHUCTEMBI CUMCIICHUS B TCOPUHU UTP.
Urpa Huwm.

VI. KOMBMHATOPHUKA

1. KomOunaropuka

Pa3zMelieHuss ¢ MOBTOPEHMSMH M UX HCIOJIB30BaHUE IIPU PELICHUH 3a/1ad.
Pasmemienuss 0e3 noBTopeHuil. BoiBoag (opmysnsl M ee 3amuch B BUAE OTHOLICHMS
(dakTopHanoB.

Yucio coyeTaHMl MW €ro CBf3b C YUCIOM pa3MelleHuid. BwiBox Qopmybl.
KoMmbOunaropHoe u anredpanyueckoe 10Ka3aTeabCTBA PAaBEHCTB I YUCIIa COUETaHH.

CaoiicTBa ymcen couetanuii. BeiBog ¢dopMyinbl mapoB u meperopogok. Bzanmuo
OJTHO3HAYHBIE COOTBETCTBUA B KOMOMHartopuke. Mpaes KkoaupoBaHus — 3ajad.
KoMOuHaTopHbIe 3a1a41 C MHOKECTBAMH.

bunom HrerotoHa, Tpeyrosnbauk [lackans, cBA3p Mexy HUMHU. VIX IpuMeHeHne npu
peLIeHUH 3a1a4.

2. Teopust MHOKECTB

@opMya BKIOYEHUN-UCKITFOUEHUN ISl TPEX MHOKECTB.

O6001meHne (opMynbl BKIIOUEHUH-UCKIIIOUEHUH Ha HECKOJIbKO MHOYKECTB.
Komb6unaropHoe nokaszarensctBo. [IpumeneHre GopmyJibl BKIIOUEHUNH-UCKIOYEHUN TPU
pELIEHNH 3a7]a4 KOMOMHATOPHON T€OMETPUH.

Nunykiumonnoe JI0Ka3aTeIbCTBO bopMmyibl BKJIOYEHHUU-UCKIIIOUECHHM.
Hcnonp3oBanue nzoMophu3Ma MHOXKECTB I YIPOIICHUS MOICYETa YUCIIa BAPUAHTOB.

VII. KOMBMHATOPHASA '’EOMETPUA

1. Packpacku u pa3ouenus

Pa3buenue Ha rpynmnsl 0OBEKTOB ABYX THIIOB, PACTIONOKEHHBIX TT0 KpyTy. Pazouenue
JOCOK Ha YacTH JJIsl I0Ka3aTeabCTBa oleHOoK. [loacuer o0uiero koaudyecTBa pa3oueHHi.

Omnpenenenre NpaBUIbHBIX BEPIIMHHON U peOepHON packpacok. By 0JbHbIN rpad
Kak mpumep rpada, packpaimBaeMoro B JIBa LIBETA.



Xpomatuueckoe yucio rpada. [lnanapusie (mnockue) rpadpl, UX CBA3b C KAPTAMHU.
[Ipobnema yeTbipex kpacok. @opmyra Ditepa Jyisi CBA3HOTO IIOCKOTo rpada.

2. Teopus rpados

CsizHOCTh rpada, KOMIOHEHTHI cBsi3HOCTH. [lukibl B rpadax. JlepeBo, ero
OnpeaeieHus] U CBOMCTBA. 3aBUCUMOCTh MUHHUMAJILHOTO KOJIMYECTBa pedep B rpade oT
YUCJIa KOMIIOHEHT CBA3HOCTH.

JIBynonwsubie rpadsl. Kputepuii 1By 107I5HOCTH.

Breinenenne ocroBHoro aepeBa. IlonsemmBanue rpada. JlomomHutensHbiil rpad.
Hcnonps3oBanue rpadoB B TEOPUU YKCENl, KOMOMHATOPHON T€OMETPHH.

OpueHTupoBaHHbIe rpadbl, UX CBOMCTBA U 00JACTh IPUMEHEHHUS.

Kpurepuii cyimectBoBanus suaepoBa IMyTH, dijiepoBa 1ukia B rpade. PazOuenue
MPOU3BOJIBHOTO Tpada B 00BEAMHEHHUE MPOCTHIX MyTEH U HEMEepeceKarolnXCsl [IUKIIOB.
['aMUIBTOHOB My Th, FTAMUJIBTOHOB LUK B rpade. CyliecTBOBaHHE raMUIIbTOHOBA IIyTH B
MIOJIHOM OpUEHTHPOBaHHOM Tpade. [Ipumeps! rpadoB 0€3 raMUIbTOHOBBIX ITUKIIOB.

3. KomOunaropnas reomerpust

Packpacku miockocTH ¢ OnpeAeaeHHBIMM CBOWCTBAMHU. 3aJayd O HAXOXKICHUU
OJHOLIBETHBIX M PA3HOLBETHBIX TOYEK HA OIPENECICHHOM pPacCTOSHHUM. Packpacku
napkeToB. Packpacka 00beMHBIX QUTYP.

OnpeneneHre BBITYKJIOIO MHOXECTBA. Pa3nuuHble ONpEAENIeHHs] BBITYKIBIX
MHOT'OyTOJIbHUKOB, UX SKBUBAJIEHTHOCTb. [[oHsATHE O TpHaHrysiuuu. JleMMa o quarosanu.
Tpuanryasuuss NpoM3BOIBHOIO MHOTOYrojibHUKA. Jloka3aTenbcTBO (GOpMYINl CyMMBbI
IpaJyCHBIX MEP BHYTPEHHUX U BHEUIHUX YTJI0B MHOTOYTOJIbHUKA. CBA3b TPUAHTYJIALINH C
JEpEeBbIMHU. JIeMMa 0 HaIu4YuK B TPUAHTYJISILUU IBYX TPEYTOJIBHUKOB C ByMs CTOPOHAMHU,
COBIAJAIOLIMMU CO CTOPOHAMHM MHOTIOYTOJIbHUKA.

OnopHasi mpsiMasi MHOTOYTOJIbHMKA. Beimykias 000J04ka CHCTEMBI TOYEK.
[loctpoenne BeIMyKJIOW oOOomouku. lcmonp3oBaHWe TpU peUICHWH 3a7ad |
NIOKa3aTEJIbCTBE YTBEPKICHUM.

IInanupyemvie pesyromamsi Kypca 6HeypOUHOU 0esimelbHOCmU

Jluunocmuvie pe3ynvmamol.

dopMupoBaHrEe TMPEACTABICHUI O MaTeMaThKe, KaK YacTH OOIIeYeI0BEYECKOM
KyJBTYpbl, O 3HAYMMOCTH MAaTEMaTUKH B DPA3BUTUH I[HMBHIM3AIUA U COBPEMEHHOTO
00I1IeCTBA;

pa3BUTHE JIOTUYECKOTO U KPUTUIECKOTO MBIIIJICHHSI, KyJIbTypbl PEUd, CIIOCOOHOCTH
K YMCTBEHHOMY 3KCIIEPUMEHTY;

dbopMHUpOBaHNE WHTEUICKTYAIbHOH YECTHOCTU U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOJIOJICHUIO MBICIIUTEIBHBIX CTEPEOTUIIOB, BEITEKAIOIINX U3 OOBIIEHHOTO OTIBITA;

BOCITUTAHHWE KA4YECTB JUYHOCTU, OOCCIEUHBAIONINX COIUATHHYI0 MOOWJIBHOCTD,
CIIOCOOHOCTH MPUHUMATH CAMOCTOSITEIHHBIC PEIICHIS;

dbopMHpOBaHKE KA4e€CTB MBIIIUICHHS, HEOOXOIUMBIX JIJISl aAanTaIlii B COBPEMEHHOM
nH()OPMAITMOHHOM OOIIIECTBE;

pa3BUTHE HHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M  MAaTEMaTHYECKHX
CIIOCOOHOCTEHM.



Memanpeomemmuvie pe3yromamol:

PerynsatuBHbie:

CTaBUTh U (OPMYJIUPOBATH MPOOJIEMBI, CAMOCTOSTEIBHO CO3/1aBaTh AJTOPUTMBI
JEATEILHOCTH MPHU PEIICHUH MPOOJIEM TTOMCKOBOTO XapaKTepa;

COCTAaBJISITH IUIAH U MOCIIEI0BATEIBHOCTD AEUCTBUN;

OTIPENENATh MOCIEA0BATEILHOCTh MPOMEKYTOYHBIX II€JIEH U COOTBETCTBYIOIINX UM
JNEUCTBUM C y4€TOM KOHEYHOT'O PEe3yJbTaTa;

MPEABUACTh BO3MOXXHOCTh TOJIYYEHHS KOHKPETHOTO pe3yjbTaTa NPH PEIICHUU
3ajay;

OCYIIECTBIISITh KOHCTATUPYIOIMINI M MPOTHO3UPYIOMIMA KOHTPOJIb IO pe3yJIbTaTy U
CIoco0y IerCTBUS;

aJICKBaTHO OIIEHWBATh MPaBUILHOCTH U OIITMOOYHOCTH BHITIOJIHCHHSI yIeOHOM 3a/1a4H,
ee O0BEKTHBHYIO TPYAHOCTh M COOCTBEHHBIC BO3MOYKHOCTH €€ PEIIICHHUS.

ITo3HaBaresnbHbIE:

CaMOCTOSITEIILHO BBIICIATH U (DOPMYJIMPOBATh TTO3HABATEILHBIC IIEITH;

YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3H1; CTPOUTH JIOTHIECKUE PACCYKICHUS,
YMO3aKJIIOUeHHsI (MHIyKTUBHbBIC, ICTYKTHBHBIC, TT0 aHAJIIOTHH ), BEIBOIBL,

MCIIOJIh30BaTh WH()OPMAIITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH;

BUJIETh MATEMATUYECKYIO 3a/1a4y B APYTHX JUCIHUIUIMHAX, OKPY>KAIOIIEH KU3HH;

BBIJIBUTaTh THUIOTE3bl MPU PEHICHWU 3aJa4 U TOHUMATh HEOOXOJMMOCTh HX
MIPOBEPKH;

OCYUIECTBJISITh  JIEATEIBHOCTD, HaIpaBJICHHYIO HA  peuieHue  3ajad
MCCJIeI0BATEIILCKOTO XapaKTepa;

BbIOMpaTh Hanboiee A (PEeKTUBHBIE U pAlIMOHATILHBIE CIIOCOOBI PEIlIeHUs 3a1a4;

WHTEPIPETUPOBATh MHPOPMAIHNIO (CTPYKTYpHUPOBATh, MEPEBOIUTH M3 TEKCTOBOTO
dbopmata B TaONMUYHBIA WM TpapUUYECKHii) B TOM YHCIE C WCHOJb30BaHUEM
nH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

OIICHUBAThH WH(MOPMAITHIO (KPUTHIECKAs OIICHKA, OIICHKA JOCTOBEPHOCTH);

YCTaHABIWBATh MPUINHHO-CIICACTBEHHBIC CBSI3H;

00001I1aTh TOHATHS — OCYIIECTBIISATH JIOTHUECKYIO OTIEPAIIHIO MIEPEX0/1a OT BUIAOBBIX
NPU3HAKOB K POJOBOMY MOHSTHIO, OT TMOHSATUS C MEHBIIUM OOBEMOM K MOHATHUIO C
OOJIBIIIIM 00BEMOM;

OCYULIECTBJISITh CPABHEHHUE, KIacCU(UKAIINIO, CAMOCTOATENLHO BhIOUpasi OCHOBAHUS
U KPUTEPUH JIJISl YKA3aHHBIX JIOTHUECKUX OTepalni;

CTPOUTH JIOTMYECKOE pPAaCCyXKJIEHUE, BKIIOYAIOIIEe YCTAHOBJIEHHWE NPUYUHHO-
CJIEJICTBEHHBIX CBSI3EH.

KoMMyHUKaTUBHBIE:

OpraHU30BbIBATh yYEeOHOE COTPYIHUYECTBO M COBMECTHYIO JI€ATCIBHOCTh C
VUYUTEIEM W CBEPCTHUKAMH: OMNPEACIATh €U, paclpeaeisiarh (QYHKIMH € POJIU
YYaCTHUKOB;

B3aMMOJICIICTBOBATh U HAXOJUTh OO0IIKME CrnocoObl paboThl; paboTaTh B TPYIIIIE;
HaXOJIUTh O0IIee pelieHre 1 pa3peniaTh KOHGIUKTH HA OCHOBE COTJIACOBAHUS MTO3UIINN U
y4eTa UHTEPECOB, CIyIIaTh MapTHepa; GopMyIupoBaTh, ApryMEHTHPOBATh U OTCTANBATh
CBOC MHCHHUE;

MIPOTHO3UPOBATH BOZHUKHOBEHUE KOH(MIUKTOB MPU HATMYNUN Pa3HBIX TOUYCK 3PEHUS;

paspeniaTh KOHGIUKTH Ha OCHOBE y4eTa HHTEPECOB M MO3HUITUI BCEX YYACTHUKOB;



KOOPJMHUPOBATh ¥ MPUHUMATh PA3JIMYHBIC IO3UIIMH BO B3aUMOCHCTBUN;

KOOPJIMHUPOBATh CBOIO IMO3HIIMIO C MO3UIUSIMH MapTHEPOB B COTPYIHUYCCTBE MPH
BBIPA0OTKE OOIIETO PEIICHUS B COBMECTHOM JI€ATEIbHOCTH;

3aJ1aBaTh BOIPOCHI, HCOOXOIUMBIEC JIJIT OpraHU3alud COOCTBCHHOU ACATEIHHOCTH U
COTPY/HHYECTBA C MMAPTHEPOM;

OCYIIECTBIISITH B3aUMHBIN KOHTPOJIb M OKa3bIBaTh B COTPYJHUYECCTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeomemnvie pezynomamol

K xoHIly 00yueHus B ATOM KJjlacce 00yJaronuicss HayIuTCs:

I. APUOMETUKA

1. Cymmsbl

- BBIUHCIATH CyMMBI YHCEJ, MAYIIUX Yepe3 pPaBHBIC MPOMEKYTKH, C MOMOIIBIO
pa3OueHus Ha Napkl;

- MPUMEHSTH GOPMYITYy CYMMBI BCEX HATypaJIbHBIX Ynce OT 1 110 n;

- UCTIOJIb30BATh MOJCUYET CyMMBI UKCEIN B 33/1a4axX O pa30MeHNH Ha Tapbl TPYTIIT YHCET
C PaBHOM CyMMOM.

2. Yucna u ux CBOMCTBa

- KOHCTPYUPOBATh MPUMEPHI C TPOOSIMH;

- IPUMEHSATh apu(dMeTHUUeCKre CBOMCTBA Jpo0eii, MpaBuiia COKpalleHus apobeil B
3aJ1ayax-KOHCTPYKTHBAX;

- pemiaTth 3a7a4d O PABHOMEPHOM paCHpEeNIEHUH 4YacTe MEeXIy HECKOJIbKHUMHU
JHOJTbMU.

3. 3aKOHOMEPHOCTH

- MPOBONTH MPEIBAPUTEIHHBINA aHATU3 B 33/1a49aX-KOHCTPYKTHBAX

- HCTOJNB30BaTh pa3OMEHHE Ha MOJ3aJauyd MPU TOCTPOEHUU TEOMETPUUYECKUX H
YHUCJIOBBIX KOHCTPYKITHH.

4. Bpems U IBUKECHUE

- CTPOUTH ¥ PUMEHSITh HECTAHIAPTHBIC CXEMBI (UePTEXKH ) K 3a7a9aM Ha JIBIKCHUE;

- n300paxaTh CKOPOCTHU ABUKEHUS B HACTIX (€IUMHUYHBIX OTPE3Kax);

- UCTIOJIb30BaTh Oosee kpynHbie equHuIbl Bpemenn, HOJl u HOK miist ypaBHuBanus
PACCTOSIHUM.

II. TEOMETPUA

1. 'eomeTpryeckoe MBIIIJIEHUE

- u300paxaTh  pPa3BEPTKH  TPOCTBIX  IPOCTPAHCTBEHHBIX  ¢uryp  (kyoO,
napajuienenunea, nupaMuia);

-  moAOWpaTh TOAXOMSIIME pa3Hble pa3BEePTKU Kyba ©  MPSAMOYTOJIHHOTO
napajuiesenuneaa sl peieHus 3a1ad;

- U300paXkaTh TpU BUJa 0ObEMHOMN PUTYPBHI;

- BOCCTaHABIIMBAaTh BO3MOXHYIO (OpMy MPOCTPAHCTBEHHOW (UTYPHI MO €€ TpeM
BUJIAM.

2. Inomanu

- IPUMEHATH METO/I Tiepedopa B TeOMETPUIECKHUX 3aa4ax, COOOpaKeHHUsSI CAMMETPUHT
IS €70 YTPOIIEHUS;

- ACTIOJIb30BaTh (PUTYPHI MEHTAMUHO MIPH PEIICHUH 33]a4 Ha Pa3pe3aHue;



- BBOJUTHh BCIIOMOTATEJIbHYIO CETKY (C YKPYNMHEHHBIMH WJIH YMEHBIICHHBIMU
KJIETKaMU, HaKJIOHHYIO CETKY) JUIsl BBIYMCIICHUS TIOIIaei (Uryp Ha KiaeT4daTon Oymare;

- TNPUMEHSATH MapaJyIebHBIA IMEPEHOC Ha KJeT4aTol Oymare Jyis YIPOIICHHS
BBIYMCIICHUS TUIOIIaAeH huryp;

- MPOBOJIUTH MPEIBAPUTEIIHHBIN aHAIN3 B 3aJja4axX O MepeKpanuBaHuu GuUryp;

- HaXxOJIUTh BO3MOXHBIE CITOCOOBI pa3pe3aHuisi U COCTABJICHHS (PUryp B 3amadax o
nepeKpanBaHuu (PUTYp ¢ MOMOIIBIO METOJIA «IIPOO M OIMTUOO0KY, MPUHITUTIA KY3KUX MECT.

3. 'eomeTpuyeckre HEpaBEHCTBA

- paccMaTpuBaTh BCE HEIKBHBAJICHTHBIE BapHaHTHl B3aUMHOIO PACIHOJIOKEHUS
HECKOJIbKMX TOYEK Ha IIPSMO;

- BBIYUCIIATH KOOPJAUHATY CEPEAMHBI OTPE3Ka Ha YMCIOBOM MPSIMOI;

- HaXOJIUTh PACCTOSIHUE MEXKIY CEpeIMHAMHM OTPE3KOB Ha YHWCIIOBOM MpSMOM IO
KOOpAMHATaM BEPIIIMH 3TUX OTPE3KOB.

III. AJITEGPA

1. Ot yucen k OykBam

- BBOJUTH Y00HYIO IEPEMEHHYIO B HECTaHIAPTHHIX TEKCTOBBIX 33/1auax;

- COCTaBJISITh U PEIIATh YPAaBHEHUE C OJTHOW MEPEMEHHOM.

2. OyHKIMOHAJIbHBIE 3aBUCUMOCTH

- YCTaHaBJIMBaTh B3aMMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIY DJIEMEHTAMHU JIBYX
MHOKECTB;

- UCIOJIb30BaTh B3aWMHO OJTHO3HAYHOE COOTBETCTBHE (pa30MeHUE Ha Tapbl) s
CpaBHEHHUS KOJUYECTBA DJIECMEHTOB B JIBYX MHO>KECTBAX;

- IPUMEHATHh METOJI pa30MEHUS Ha Maphl IIPHU PEIICHUH KOMOWHATOPHBIX 3a71a4.

3. HepaBeHCTBA U OLICHKH

- JIOKa3bIBaTh OIICHKH 3HAYEHUS BETUYMHBI «CBEPXY» U «CHU3YY;

- UCTI0JIb30BATh OLICHKU «CBEPXY» U «CHU3Y» JJIsl OTPAaHUUYCHUSI Iepedopa YMCIOBBIX
3HAYEHUN BEIIMYUHBI;

- TPUMEHSTh JIByCTOPOHHUE OILICHKH sl JOKa3aTeIbCTBA €JUHCTBEHHOCTHU
BO3MO>XHOTO 3HAUECHUSI HEU3BECTHOM.

IV. TEOPUA YNCEJI

1. lenuMoCTh

- IPUMEHATH CBOMCTBA JECIMMOCTH, IPU3HAKK JIEIMMOCTH Ha 2, 4, 8, 5, 25, 10, 3,9
IIPHU PEIICHUH HEeCTaHIapTHBIX 3aJ1ay;

- IOKa3bIBaTh 00OOIICHUS TPU3HAKOB JACITMMOCTH (MPU3HAKH JCIIUMOCTH Ha CTETICHU
JIBOMKH, CTEIICHU TISITEPKH);

- UCIIOJB30BaTh pPa3ioKEHHWE HATYpPaJbHOTO YHCJIa HAa TPOCThIE MHOXHUTEIU B
3a/1a4aX-KOHCTPYKTUBAX U 3a/lauyax Ha JOKa3aTeIbCTBO;

- (UKCUpOBaTh W MPUMEHSITh MHBAPUAHTHOCTH CBOMCTBA JIEIMMOCTH HEKOTOPOM
BEJIMYMHBI B MPOIECCAX.

2. Ocratku

- ONpENEeNsATh OCTATOK OT JeneHus uucia Ha 2, 4, 8, 5, 10, 3, 9 ¢ nmomorbio
COOTBETCTBYIONIETO MPU3HAKA JIEIUMOCTH;

- ICTI0JIb30BaTh CBOMCTBO JICJIMMOCTH Ha N pa3HOCTH YMCJIA U €70 OCTATKa OT JICTICHUS
Ha N IIPH PEIICHUH 3a]1a4.



V. JIOTUKA

1. MaTemaTtuueckas JOruKa

- HaxXoAWTh C IOMOUIbID METO/a Iepedopa BCE BapUaHThl OTBETA B JIOTMUECKHX
3aJa4ax;

- aHAJIM3MPOBATh BHICKA3BIBAHUS O CYIIECTBOBAHUM U BCEOOIIHOCTH, UCIOJIb30BATh
YX OTPULAHUS [IPU PELIEHUN JOTMYECKUX 3a/1aY;

- CTPOUTDH OTPUIIAHUSA BBHICKA3bIBAHUN CO CBS3KAMU «OOJIBIIEY, KMEHBIIE», «O0JIbIIe
WM PaBHOY, KMEHBIIIE UM PABHOM.

2. [lpuHnuns! pemieHus 3aaa4y

- IPUMEHSATh METO]| «aHAJIW3 C KOHIAa» (METOJl OOpaTHOTO XOJa) MpH pPElICHUU
TEKCTOBBIX M JIOTUYECKHX 33]1a4;

- KCII0JIb30BaTh TAOJMYHYIO (HOPMY 3aITUCH PELICHUS TEKCTOBOM 3a/1a4kl ¢ TOMOIIbIO
«aHaJlu3a C KOHIIa;

- UCIOJIb30BaTh MJICI0 JOKA3aTeIbCTBA «OT MPOTHUBHOIO» MpPHU PEIICHUH 33734 O
HanOOJIbIIEM WJIM HAaWUMEHbIIIEM BO3MOXXHOM 3HAYEHUU BEJIMYUHBI (337a4Md C BOIPOCOM
«CKOJILKO HY>KHO B3SITHY).

3. AJITOpUTMBI U KOHCTPYKIIMH

- COCTaBJIATh AJITOPUTMBI yTaJbIBaHUs C MOMOIIBIO BOIPOCOB, HA KOTOPHIE MOYKHO
OTBEUYATh TOJIBKO «Ia» U «HET»;

- MCII0JIb30BaTh TaOJMYHYIO (DOPMY 3aIlMCH 111aroB aJrOpUTMa yraJblBaHUs,.

4. Urpsl u cTpaTeruu

- CTPOUTH U 0OOCHOBBIBATH CUMMETPUYHYIO CTPATETHIO0, CHMMETPUYHYIO CTPATETUIO
«C LEHTPOM» B MAaTEMaTUUYECKUX UTpax JUIsl IBYX UTPOKOB;

- IPUBOJUTH IPUMEPHI HEBEPHOT'O MCIOJIB30BaAHUS CUMMETPUYHOM CTPATETUN;

- KOHCTPYHUPOBAaTh BBIMTPHIIIHYI CTPATETUI0 HA OCHOBE aHAJIN3a BBIUIPBIIIHBIX U
MPOUTPBILIIHBIX MTO3ULIUNA B UTPE.

VI. KOMBMHATOPUKA U TEOPUA MHOXECTB

1. KomObunaropuka

- IpUMEHATH npaBuia cymMmsl (ripaBuiio «JIN») u npousseaenus (npasuiio «1») B
KOMOMHATOPHBIX 33/a4ax;

- pemath 3aga4n, TpeOyrome KOMOMHAIIMY STHX ABYX MpPaBHIL.

2. Teopusi MHOKECTB

- IPUMEHSTh METOJ JOTIOJIHEHU S, TEOPETUKO-MHOKECTBEHHBIE MOJIEIH JJIs1 PELICHUS
3aJa4 0 MOJICUETax;

- BBIYUCIIATH KOJMYECTBO HATYPaJIbHBIX UYUCEN B JAMAINA30HE, ACIALIMXCA WU HE
AENSALMXCA HA HEKOTOPOE N.

VII. KOMBUHATOPHASI TEOMETPUA

1. Packpacku u pa3OueHus

- WCIIOJIb30BaTh IIaXMAaTHYIO PACKPACKy JIOCKH, IPYTUX OOBEKTOB AJi MPOBEICHUS
OLICHOK M JI0Ka3aTENbCTB;

- HCIOJIb30BATh IAXMATHYIO PACKPACKY JUISl KOHCTPYUPOBAHUS IPUMEPOB.

2. Teopus rpadoB

- CTpOUTH 00JIeE CIIOKHBIC HHTEPIIPETAIINY 33/1a4 B TEPMUHAX TEOpUH IrpadoB (Tpadb
[IIaXMaTHBIX QUTYD);

- BBIYUCJIATH KOJIMYECTBO pedep B MOJHOM Ipade, rpade maxMaTHol GUrypsi;

- IPEJCTaBIATh TYPHUP B BUJIE Tpada;

- n300paxaTh ABYJI0JIbHBIN Tpad.



3. KomOuHaropHas reomeTpust

- CTPOUTH PETYJIAPHBIE MOKPBITUS TIIOCKOCTU PaBHBIMU (Urypamu (IapKeThl);

- UCIOJIb30BaTh [JISl 3aMOILEHUS NPABWIbHBIE MHOTOYTOJIbHUKH, BBITYKIIbIE U
HEBBITYKJIbIE (PUTYPBI.

OOy4arouuicsi MOJIYYUT BO3MOXKHOCTh HAYYHUTBHCA TMPU PEHICHUM OJUMITHATHBIX
3a/1a4 CaMOCTOSATEIIBHO:

- aHAJIM3UPOBATH TEKCT 332491, BHETEKCTOBYIO HH(POPMAIIHIO;

- aHAJIM3UPOBATH BOIPOC (TpeOOBAHKE) 3a/1a4H;

- HAXOJIUThb B3aUMOCBSI3U MEXIY YCJIOBUSMHM 3aJlayd W HCHOJIb30BaTh WX IS
MIOCTPOCHUSI MOJIEIH U XOJ1a PELICHUS;

- CTPOUTH MOJIETU HAa OCHOBE YK€ M3BECTHBIX (UMCIIOBOM JIyd, cxema, TalbuIa,
nuarpamma Jitiepa — Benna, rpad, nepeBo BapuaHTOB);

- COCTaBJIAITh AJITOPUTM PELICHUS 3a]1a4u;

- HaxXOJIUTh «Y3KHE€ MECTa» 3aJayd U HCIOJb30BaTh MX MPU KOHCTPYUPOBAHUU
MIPUMEPOB;

- MPUMEHSATHh METO]I Tiepedopa;

- CTPOUTH JIOTUYECKUE PACCYKIEHUS B YCTHOW M MUCbMEHHOU (hopMme;

- OIMCHIBATh YCTHO «IIYTh K PEUIEHUIO», TO €CTh JIOTHYECKOE PACCyKJIEHHUE, KOTOPOE
MO3BOJIMJIO IPUUTH K PEIICHUIO (KOHCTPYKIIUHU, JOKA3aTEIbCTRY);

- IPEOA0JIEBATh KAXYIIUECS IPOTUBOPEUNS, CBSI3aHHbBIE C HEIOCTATOYHBIM AaHAIN30M
YCJIOBUSA 3a7a4H;

- POBEPSATH OTBET (MMPUMEP) HA COOTBETCTBUE BCEM YCIIOBHSM 33]1a4H;

- MPOBEPSATH XOJI JJOKA3aTEeNbCTBA HA OTCYTCTBUE IPOTUBOPEUH U HEOOOCHOBAHHBIX
BBIBOJIOB;

- JlefaTh KpaTKyl (CXeMaTU4YHYI0) 3aluCh pEIIeHUs 3aJaud, JIOTHYECKOTrO
paccyXJIeHus;

- popMynHpoOBaTH B MUCHbMEHHOM BHJIE IMOJTHBIA TEKCT JIOTUYECKOTO PACCYKICHUS.

K koHIly 00y4yeHus B IIECTOM KJIacce 00y4aroIuics HAy YU TC:

[. APUDMETUKA

1. Cymmsbl

- OTIPEIEIATh HEU3BECTHYIO0, 3HAUCHHE KOTOPOH MOMHO BBIPA3UTh IBYMs CIIOCOOaMH,
U BBIUUCIIATDH €€ 3HaUeHUs (MPUMEHSATh METO/ MOJICUeTa IByMs CIIOCO0aMM);

- HCHOJB30BaTh METOJl IMOJCYeTa JBYyMs CIOocoO0aMHM B JI0Ka3aTeIbCTBAX «OT
POTHUBHOIOY», MPU PELICHUU 3aJa4 ¢ apuPMETHYECKUMU TaOJIMIIaMHU, T€OMETPUUYECKUX
3ajay;

- COCTaBJISATh YPABHEHUSI HA OCHOBE IMOJICYETAa HEU3BECTHOM JIBYMsI CIOCOOaMU;

- JIOKa3blBaThb M TPUMEHATh NPU PEIICHWH 3a7ad CBOMCTBA CpPEIHErO
apudmerryeckoro Habopa yucen (M3MEHEHUE NMPHU YBEIMUEHUHU BCEX yucesl Habopa Ha
HEKOTOPOE YHUCIIO U B HEKOTOPOE YHCIIO Pa3; OL[EHKA CPETHET0 apu(PMETUUECKOTO CBEPXY
U CHU3y HauOOJNBIIUM M HAUMEHBIIMM YHCIaMH Habopa; HEM3MEHHOCTb CPEIHETO
apu(pMETHIECKOTO TIPH T00ABICHUH YHCIIa, PABHOTO CPEeIHEMY apHU(PMETHIECKOMY YUCEIT
Habopa).

2. Yucna u ux CBOMCTBA

- CTPOUTH KOHCTPYKIIUHU C OTPULIATETHHBIMU YHCIIAMHU;

- ACTIOJIb30BaTh OTPHUIATENILHBIC YUCIIA B 33/1a4aX C YACIOBBIMU OLEHKAMHU.



3. 3aKOHOMEPHOCTHU

- KOHCTPYUpPOBaTh CIJIOKHBIE apuU(PMETHUUECKHE, TeOMETPUUECKHE MPUMEPHI C
MOMOIIIBIO METO/1a TTOCIIEIOBATEIBLHOTO KOHCTPYUPOBAHMUS;

- JIOKa3blBaTh  BO3MOXKHOCTh  CYUIECTBOBAaHUS  KOHCTPYKIHMH  METOJIOM
MOCJIEI0BATEILHOTO KOHCTPYHUPOBAHUS;

- OIpeAeNsATh HEeOOXOIMMOE KOJIMYECTBO Oa30BbIX KOHCTPYKIMI B 3ajadax C
IIOCJIEI0OBATEIbHBIM KOHCTPYUPOBAHUEM.

4. Bpems U IBUKECHHUE

- COCTaBJIITh CXEMbl K 3aJja4yaM MpO JABUKEHHUE MO KPYry, B TOM YHUCJIE CXEM C
CAMHUYHBIMU JTyTaMU;

- pemarb 3aJadyd O KOJIMYECTBE IEPECEUECHMI CTPEJIOK 4YacOB, UX B3aUMHOM
PacIoJIOKEHUY;

- BBIYUCIIATH TPaJAyCHBIE MEpPHI IyI' MEXIYy YacOBOM, MHUHYTHOH, CEKYHJIHOMU
CTpeJIKamHu.

II. TEOMETPUA

1. 'eomeTpryeckoe MbIIIIIEHNE

- 1300paXkaTh MPOCTPAHCTBEHHBIE (PUTYPBI 1O HAOOPY CBOMCTB (KOJIMYECTBO BEPILIUH,
pebep, rpanei);

- CTPOUTH Pa3BEpPTKH 0OJiee CII0KHBIX MHOTOTPAHHUKOB, BOCCTaHABIMBATH BHUJI
MPOCTPAHCTBEHHOMN (PUTYpHI 1O €€ pa3BEPTKE;

- pemaTth 3a7aud 00 OKJIEMBAHUM OOBEMHBIX (UTYp, TOCTPOCHUM IyTeHd Ha
MOBEPXHOCTHU TaKUX (UTYP.

2. Inomanu

- CTPOUTH pa3pe3aHusi HEKJIeTYAThIX GUTYP Ha paBHBIC YACTH;

- UCTIOJIb30BaTh BCIIOMOTATEIbHYIO CETKY JIJISl pa3pe3aHus HeKJIeTYaThIX QUryp.

3. 'eomeTpuyeckue HEpaBEHCTBA

- IPUMEHATH HEPABEHCTBO TPEYTOJIbHUKA IPU PELLIEHUH TPOCTHIX FTEOMETPUUECKHUX U
TEKCTOBBIX 33]1a4;

- JIOKa3bIBaTh HEPABEHCTBO TPEYTOJIbHUKA C MOMOIIBI MOCTPOECHUN LHUPKYJIEM U
JIMHENKOM.

III. AJITEBPA

1. Ot yucen k OykBam

- IPUMEHATH 3alKCh YKCIIa B BUJIE CYMMBI pa3psiaAHbIX ciaaraeMbix (a + 10b + 100c +
...) U4 CBEJICHUS 3a/1a4d K YPaBHEHUIO B U (pax;

- pemiaTh ypaBHEHHs B LH(pax C MOMOUIbI0 METoAa nepedopa M MCHOJIb30BaHUS
CBOMCTB JEJIMMOCTH.

2. OyHKIMOHAIIbHBIE 3aBUCUMOCTHU

- UCII0JIb30BaTh MPOIMOPIIUU U UX CBOMCTBA IIPU PEILICHUN HECTAHIAPTHBIX TEKCTOBBIX
3azay.

3. HepaBeHcTBa U OLICHKH

- oAOUpaTh MPOMEKYTOUHOE YUCIIO (TOCPEeIHUKA) AJIs JOKa3aTeIbCTBA YHCIOBBIX
HEPaBEHCTB, CPAaBHEHUS YUCET,

- UCIOJB30BaTh METOJI BBEJCHHS IMEPEMEHHON ISl JOKa3aTeIbCTBA YHCIOBBIX
HEPaBEHCTB, CPAaBHEHUS YUCEN.



IV. TEOPUS YN CEJI

1. JlenumocTh

- JOKa3bplBaTh MU MPUMEHATH B 3a7adyaxX MPHU3HAKK JEIUMOCTH, CBSI3aHHBIE C
NeCATUYHOM 3anuchio yucia (Ha 7, 11, 13 u np.);

- pemaTh 3aJa4d Ha OIEHKY W MPUMEP, CBSI3aHHBIC C JICIUMOCThIO (Ha HaXOXKICHUE
HAUMEHBIIEr0 YUCJIA ¢ YKAa3aHHBIMH CBOWCTBAMH JEIMMOCTH, HAUMEHBIIEH BO3MOKHOU
cymmoit udp).

2. OcraTku

- 3aIIMCHIBATh B OOIIEM BHUJIE IICJIOC YHCIIO C ONPEICACHHBIM OCTATKOM OT JEJICHUS Ha
n;

- HCII0JI30BaTh apU(PMETHUUECCKHNE CBOMCTBA OCTATKOB IPH PEIICHUH 3a]1a4;

- MPUMEHATh CBOMCTBO 3aIlMKJIMBAHUSA OCTATKOB IMPU BO3BEJACHUU YHMCJIA B CTECIICHb,
OTIPENICNIITh OCTATOK JaHHOM CTEMEHH YnCIa.

V. JIOI'UKA

1. MaTtemaTudeckas JIOTHKa

- MPUMEHATHh METOJI «OT IPOTUBHOTOY;

- CTPOUTH OTPUIIAHUS BBICKA3bIBAHUI C JIOTUUECKUMHU CBSI3BKAMU «H», I,
CJIOKHBIX BBICKA3bIBAHHWM, MPUMEHSATh JTH OTPUIIAHUS B JOKA3aTEJIbCTBAX «OT
MIPOTUBHOTOY;

- pemaTh JOrMYECKUe 3aJa4u Ha OLICHKY U MPUMED;

- pelaTth 3a7a4u O PaCIOI0KEHUN 0OBEKTOB I10 KPYTY.

2. ITpuHIMIIBI pelIeHUs 3a1a4

- IpUMEHATh NpuHIUN Jupuxiie (M30bITOK, HEOCTATOK) JIJIs PEIICHUS 3a/1a4;

- HCTI0JIB30BAaTh JI0KA3aTEIbCTBO «OT MPOTUBHOTOY» JJIS PEIISHUs 3a7a4, TPEOYIOIMNX
00001eHrs mpuHIMna Jupuxie;

- pelaTh reOMEeTPUYECKHUE 3a/1a4u ¢ MOMOIIBI0 MpuHIuna upuxie.

3. AJITOPUTMBI U KOHCTPYKIIUH

- COCTaBJISITh AJITOPUTMbI B3BEIIMBAHUIT;

- HUCIOJIb30BaTh MPEJICTABICHUE PE3YJhTATOB B3BEIIMBAHUNA C MOMOIIBIO JEpeBa
BApUAHTOB,;

- JIOKa3bIBaTh HEBO3MOXKHOCTh ITOCTPOCHHUSI ajropuTMa B3BEUIMBAHUN TMpU
HEJIOCTATOYHOM KOJIMYECTBE JOCTYITHBIX B3BCIIMBAHUM.

4. Urpsl u cTpaTeruu

- CTPOUTDH CTPATETHUHU B UTPAX «HA OTIEPEIKCHUEY,

- IOKa3bIBaTh, UTO OJIMH U3 UTPOKOB MOXKET 00ECIIeUUTh ce0e HUUbIO.

VI. KOMBEMHATOPUKA U TEOPUS MHOXXECTB

1. KomGunaropuka

- BBIUMCIIATH KOJMYECTBO aHarpaMM JaHHOTO CJIOBa C pa3IUYHbBIMA U
MOBTOPSIOIINMUCS OYKBaAMU;

- BEIBOAUTH (DOPMYJIBI 1T YHUCIIA TIEPECTAHOBOK C TIOMOIITBIO TIPABUIIA TIPOU3BEACHHUS.

2. Teopus MHOKECTB

- ICII0JIb30BAaTh METO/I BBEJICHUSI IEPEMEHHOM B 3aJja4axX PO MHOXKECTBA.

VII. KOMBMHATOPHAS I'EOMETPUS

1. Packpacku u pazoueHus

- UCIOJBb30BaTh pasIMUHbIE BHAY paCKpacoK [OCOK [iJIsi JIOKa3aTesbCTBa
HEBO3MOXXHOCTH pa3pe3aHus JOCKU Ha OIpe/eJIeHHbIE YacTH.



2. Teopus rpados

- popMyIHpOBaTh YCIOBUE 33/1a4M B TEPMUHAX TE€OPUU IpadoB;

- IPUMEHSITH JIEMMY O PYKOIIOKaTHUSX ISl MOJICYeTa KoJInyecTBa pedep B rpade;

- KCII0JIb30BATh CBOMCTBO YETHOCTH KOJMYECTBA BEPILIMH HEYETHON CTENIEHU B rpade
B JI0Ka3aTeNIbCTBAX;

- IOKa3bIBaTh JIEMMY O XOPOBOJAX.

3. KomOunaropnas reomeTpust

- MPUMEHSITh HEBBIMYKJIbIE (PUTYPHI PU KOHCTPYUPOBAHUY;

- ONpEeNeNsITh BCE BO3MOXKHBIE 3HAUEHMsI KOJMYECTBA CTOPOH MpPH IEpPECeueHUU
MHOTOYT'OJIbHUKOB.

OOyuaromuiicst MOTYYUT BO3MOXKHOCTh HAYUYUTHCA TMPHU PEIICHUHU OJIMMITUATHBIX
3a]1a4 CaMOCTOSTENIbHO:

- aHAJIM3UPOBATH TEKCT 3aJ]a4l, BHETEKCTOBYIO HH(POPMAILIHIO;

- aHAJIM3UPOBATH BONPOC (TpeOOBaHUE) 3a4aUH;

- HaxOJUTh B3aWMOCBSI3M MEXAY YCIOBHSMH 33/Jaud M HCIOJNB30BaTh WX IS
MOCTPOEHUSI MOJICIIU U X0JIa PELICHUS;

- CTPOUTh MOJIEIM HA OCHOBE YK€ M3BECTHBIX (UMCIIOBOM JIyd, cXxema, Tadiauua,
nuarpamma Jitnepa — Benna, rpad, 1epeBo BapruaHTOB);

- COCTaBJISATh AJITOPUTM PEIIECHUS 3a/1a4u;

- CTPOUTH OTPHUIIAHUS CJIOKHBIX BBICKA3bIBAHUN U HCIOJIB30BATh METOJ «OT
MIPOTUBHOTOY JUISI JIOKA3aTEIbCTBA BCIIOMOTATEIbHBIX YTBEPKICHUN;

- HaXOAUTh «y3KHME MECTa» 3aJlayd U HCIOJIb30BaTh UX MPH KOHCTPYHPOBAHUU
IPUMEPOB;

- IPUMEHSATH METOJ Iepedopa;

- CTPOUTH JIOTHUECKHUE PACCYkKIACHUS B YCTHOM U TUCbMEHHOM (opMme;

- (dopmynupoBaTh M JOKa3bIBaTh HEOOXOJUMBIE BCIIOMOTATENbHBIE CBOICTBA
(JiemMBI);

- IPE0JI0JIEBATh KAXKYLIUECS IPOTUBOPEUUS, CBA3AHHBIE C HEJOCTATOYHBIM aHATIH30M
YCJIOBHS 33a4H;

- POBEPSATH OTBET (MPUMEP) HA COOTBETCTBUE BCEM YCJIOBHAM 3a]1a4H;

- MPOBEPSATH XOJI JOKA3aTEIbCTBA HA OTCYTCTBUE POTUBOPEUHA U HEOOOCHOBAHHBIX
BBIBOJIOB;

- (¢uKCcHpOBaTh NMPOTHUBOPEUUS B XOJ€ Mepedopa cilydyaeB U JelaTh BBIBOJBI 00 UX
HEBO3MOXHOCTH;

- popMynHpoOBaTh B MUCbMEHHOM BHJIE MOJTHBIA TEKCT PEIICHUS 3aaUH.

K koniry oOy4yeHus B ceIbMOM KJIacce OOyYarOIUICsT HAyIUTCS:

I. APUODMETUKA

1. Cymmbl

- BBIYUCJISATH JJIMHHBIE CYMMBI CIIOCOOOM «TEJIECKOMMUYECKOTO CYMMUPOBAHUSY;

- UCIOJIb30BaTh (POPMYJIBI COKPAIICHHOTO YMHOXKEHUS, Pa3JIOKEHUS MHOTOUYJICHOB
Ha MHOKUTEJIN JJIs1 BBIYUCIICHUS CYMM.

2. Yucna u ux CBOMCTBA

- UCIOJBh30BaTh CBOMCTBA PAIMOHAIBHBIX YHUCENI MPHU PEIICHUU HECTaHIapTHBIX
3a11a4;

- CTPOUTh KOHCTPYKIIMHU C PAllMOHAJILHBIMU YHCIIAMH.



3. 3aKOHOMEPHOCTHU

- 0000111aTh YMCIIOBYIO 33J1auy Ha 3a/1ady ¢ IePEMEHHOM;

- COCTaBJATh M JIOKa3bpiBaTh (OPMYJIBI  YHMCJIOBBIX 3aKOHOMEPHOCTEH B
apu(METUIECKHUX, TCOMETPUUECKUX, JJOTUUYECKUX U KOMOMHATOPHBIX 3aadax.

4. BpeMms 1 1BUXKEHUE

- pemiaTh 3aJa4d Ha JIBU)KEHUE C TMOMOIIBIO MEpeXoja B ABUKYIIYIOCS CUCTEMY
KOOPJUHAT;

- YYUTBIBATh MPOTSKEHHOCTh OOBEKTOB B 33/1aUax Ha JIBIXKCHHE,

- n300paXkaTh CXEMbI K HECTaHAAPTHBIM 3a7adaM Ha JIBH)KCHHUE 10 PEKe U 3ajadyaM,
KOTOPBIE ONMKUCHIBAIOT CXOKUU THUIT JBUKECHHUS.

II. TEOMETPUSA

1. 'eomeTpuyeckoe MBIIIJICHUE

- pelaTh 3aJja4u Ha TOCTPOCHHE C UCIIOJIb30BAaHUEM COOOPaKEHUI CUMMETPUH;

- pelaTh HECTaHJIApPTHHIE 3ajaun Ha HaxoxaeHue ['MT (reomerpuyeckoro mecra
TOYEK).

2. [momanu

- I0Ka3bIBaTh U MPUMEHATH (POPMYJTy TIJIOIIAN TPOU3BOJIBHOTO TPEYTOJIbHUKA,

- BBIYUCJATH IUIOHIAJM HEKJIETYaThIX (QUIyp ¢ TMOMOIIBIO pa3pe3aHus Ha
aJIEMEHTapHbIE YacTH (ITPAMOYTOJILHUKN U TPEYTOJIbLHUKH ).

3. 'eomeTpuyeckre HEpaBEHCTBA

- HCHOJIb30BaTh OCEBYKD CUMMETPHUIO TIPU JIOKA3aTEJIbCTBE TI'€OMETPUYECKUX
HEPABEHCTB;

- pemaTh 3a7adyy O HaXOXKJICHUM KpaTdyallliero myTH MEXAY JABYMS TOUYKAMH,
HaXOJSIIIUMUCA 110 OJHY CTOPOHY OT 3aJIaHHOM MPSIMOM M KAacarolEerocs: 3TOM npsiMoil.

4. AHAUIUTUYECKHE METO/Ibl B TEOMETPUH

- noka3piBaTh Teopemy lludaropa ¢ mTOMOIIBI0O METOMA JOTOJHEHUS W
anreOpanvdecKuX WHTEPIIPETALINIA;

- MpUMEHSTH Teopemy [Iudaropa npu penieHnn 3a1a49 Ha pa3pe3aHue.

III. AJITEBPA

1. Ot yncen k OykBam

- TIPUMEHSATH CIOCOOBI PA3JIOKEHUS MHOTOUYJICHOB HA MHOXKHUTEIH TIPH PEIICHUH
HECTaHJIAPTHBIX alnreOpanyecKux 3ajad;

- ICTI0JIB30BaTh (POPMYJIbI COKPAIIEHHOTO YMHOXEHHUS IJIs PElIeHUs TaKUX 3aJ]1ay;

- MPUMEHATh METOJI 3aMEHbI YMCJIOBBIX 3HAYEHUM MEPEMEHHBIMU ISl YIPOILCHUS
YHCJIOBBIX BBIPAXKCHUU.

2. OyHKIMOHAJIBHBIE 3aBUCUMOCTH

- IPUMEHATHh CBOMCTBA JTMHEWHOW (PYHKIIMH MPH PEIICHUH HECTAaHJAPTHBIX 3a1a4.

3. HepaBeHCTBA U OLICHKH

- IOKa3bIBaTh apu(PMETHIECKUE CBOWCTBA HEPABEHCTB M IPUMEHSTh UX MPHU PEIICHUN
3a1ad4;

- IOKa3bIBaTh HEPABEHCTBA C TOMOIIIBIO BbIJICJICHHUSI MOJIHBIX KBA/IPATOB;

- JIOKa3pIBaTh M MPHUMEHATh HepaBeHCTBO Kommu (0 cpegHemM apupMETHYECKOM U
CpPEAHEM T€OMETPUYECKOM JIJISl ABYX UHCEI);

- WCTIOJB30BaTh B JIOKA3aTEIHCTBE HEPABEHCTB METOJ pPa3OMEHHs OJHOWICHOB Ha
ciaraemsble, MpUOABJICHUS U BBIYUTAHUSI HEKOTOPOTO OJIHOUJICHA;

- JIOKa3bIBaTh W IMPUMEHSTH HEPABEHCTBO O CYMME KBaJpaTOB TPEX YMUCEN M UX
MOMAPHBIX MPOU3BEICHUSIX.



IV. TEOPUA UNCEJI

1. JlenumocTh

- 000CHOBBIBATh KOPPEKTHOCTH AJIrOpUTMa EBKIIM/Ia U IPUMEHSTh €r0 MPH PEIICHUH
YHUCJIOBBIX 3a/a4, 3a7a4 O JECJIUMOCTH;

- T0Ka3bIBaTh U npuMeHATh cBoiictea HO/J[ nu HOK;

- IOKa3bIBaTh T€OpeMy O JUHEHHOM mnpeacraBiennn HO/I;

- peliaTh JIUHEWHbIE YPABHEHUS B LIEJIbIX YHCIIAX.

2. OcraTku

- OrpaHUYMBATH MHOKECTBO BO3MOYKHBIX PELICHUI TEKCTOBBIX 3aj7a4, YPaBHCHUI B
IEJIBIX YHUCIIaX C IIOMOIIBIO TIepedopa Mo OCTaTKaM;

- COCTaBJISATh TAOJMIIBI BOBMOXHBIX OCTAaTKOB KBaIPAaTOB, KyOOB UHCET;

- UCIIOJIb30BATh CBOWCTBA CPABHEHUH 10 MOJIYJIFO IIPU PELICHUH 33134,

- pellaTh CPAaBHEHUS C MOMOIIBIO CBEACHHS K JIMHEWHBIM YPABHEHUSIM B IEJIBIX
qucax.

V. JIOT'UKA

1. MaremaTrueckas JIOTUKa

- UCTIOJIb30BATh TOTIOJHUTEIBHYIO PACKPACKY M pa30MeHHE HA TPYIIIbI JIs1 PEIICHHUS
JIOTMYECKUX 3a/1a4 HA OLCHKY U IIPUMED;

- CTPOUTH OTPULIAHUE JIOTUYECKOTO CIICIOBAHUS.

2. IlpyuHIUIIBI pelIeHus 3a1a4

- TPUMEHSATh MPUHIMUI «y3KMX MECT» [JIsi KOHCTPYMPOBAHUSI NPHUMEPOB U
JI0Ka3aTeIbCTBA YTBEPKICHHUII;

- VCII0JIb30BaTh UJICH0 YIIOPSI0YMBAHUS YU CJIOBBIX pSAI0B o
BO3pACTaHUI0/yObIBAHUIO, PACCMOTPEHHSI HAUOOJIBIIIET0 UM HAMMEHBIIIETO YHUCIIa B PALY
IU1s1 KOHCTPYUPOBAHUS PUMEPOB U 10KA3aTENbCTBA YTBEPKACHUM;

- IPUMEHATHh T€OMETPUYECKUI TPUHLINAII KPANHETO.

3. AJITOpUTMBI U KOHCTPYKLIMH

- HCIIOJIb30BaTh (GKAIHBIN» AJITOPUTM U1l COCTABJIEHUS IPUMEPOB, T0KA3aTEIbCTBA
MAaKCUMaJIbHOCTH UJIM MUHUMAJIbHOCTH;

- IPUMEHSTH «GKAIHBIN) AITOPUTM IPH MOCIET0BATEILHOM KOHCTPYUPOBAHNUH;

- TPUBOJIUTH MPUMEPHl 3aJay, B KOTOPBIX <KAIHBIN» aNrOpUTM HE JaeT
ONTUMAaJIbHBIN OTBET.

4. Urpsl U cTpaTeruu

- KOHCTPpYUpOBATh CTPATETMM B MAaTEMAaTHYECKHUX HWrpax sl JBYX HWIPOKOB,
OCHOBAaHHbBIC Ha MIPEIBAPUTEITHLHOM pa30MEHUH XOA0B Ha MapHI;

- pa3pabaThiBaTh CTpaTerMd B MaTeMaTHYECKUX WIpax s JBYX HIPOKOB,
OCHOBAHHBIE HA CO3/IaHUM «3AIIOBETHUKOB.

VI. KOMBMHATOPUKA 1 TEOPUA MHOXECTB

1. KomOunaropuka

- HaXOJUTh YUCJIO CIOCOOOB pa3MeIIeHNs ¢ TOBTOPEHUSIMU U O€3 TTIOBTOPEHUIA;

- BBIBOAUTH (POpMyIIy NJIsl Yucia pa3MEIICHW B BUJE MPOU3BEACHUS U B BUJC
OTHOILIEHUs (PaKTOPUAJIOB;

- HAXOJIUTh YUCIIO COUETAHUM;

- BBIBOJUTH (DOPMYJTY JIJISl YHCJIa COUCTAHMIA;

- pa3IMyaTh CUTyalluH, B KOTOPBIX HYXHO MMOJICUMTATh YUCIIO Pa3MEUICHUN U YUCIIO0
COYETAHUM;

- IOKa3bIBaTh PaBEHCTBA JJIs1 YUCEJ COYETaHUI aireOpanyecku 1 KOMOMHATOPHO;



- peliath 3aJa4yd Ha TMOJCYET KOJMYECTBA CIOCOOOB, CBS3aHHBIE C YHCIOM
pa3MELICHUNA U COYETAHUM.

2. Teopust MHOXXECTB

- BBIBOAUTH U MCHOJIb30BaTh (POpPMYINly BKIIOYEHUN-UCKIIOUEHUNA A Tpex
MHOYECTB.

VII. KOMBUHATOPHAS TEOMETPUA

1. Packpacku u pazoueHus

- IPUMEHSTh pa3OMeHHe Ha TPYNIbl OOBEKTOB JIBYX THUIIOB, PACHOJIOKEHHBIX IIO
KpyTy;

- WCTOJIb30BaTh METOJI pa30MEHHs JIOCOK Ha HEMEpPECEKAIIMMecs: 4YacTu s
JI0Ka3aTeIbCTBA OLICHOK;

- pemaTh 3a7a4u ¢ TOMOIIBI0 YCPEIHEHUS (C MOICYETOM 00IIIeTo Yuciaa pa3oueHuit).

2. Teopus rpados

- WCIOJIb30BaTh CBOMCTBA CBS3HOCTH, MOHSITHE KOMIIOHEHT CBSI3HOCTU rpada npu
pelIeHUH 3a/1aY;

- IPUMEHSATH rpadbl-IepPEBbs AJIs PELICHUs 3a]1a4;

- UCTI0JIb30BATh JIBYI0JbHBIE TPpadbl U KX CBOMCTBA ISl PEIICHUS 3a/1au.

3. KomOunaropHas reomeTpust

- IOKa3bIBaTh CBOMCTBA PACKPACOK IJIOCKOCTH;

- pemarh 3a/laud O CYLIECTBOBAaHMU OJHOLIBETHBIX W PA3HOLBETHBIX TOYEK Ha
ONPE/ICIICHHOM PacCTOSIHUU Ha MJIOCKOCTH;

- pemaTh 3aJja4M O MPaBUIILHOM packpacke 00BEMHBIX (DUTYD.

OOyuaromuiicst MOJYyYUT BO3MOXKHOCTH HAYUYUTHCA IMPHU PEIICHUU OJIMMITUATHBIX
3a/1a4 CaMOCTOATEIIbHO:

- aHAJIM3UPOBATH TEKCT 3a]a4l, BHETEKCTOBYIO HH(POPMAIIHIO;

- aHAJIM3UPOBATH BOIPOC (TPeOOBAHNME) 3a/1a4H;

- HAXOJIUTh B3aUMOCBSI3U MEXJY YCJIOBUSMH 3aJlaud W HCMHOJIb30BaTh WX IS
MIOCTPOCHUSI MOJIEH U X0/ PEIICHUS;

- CTPOUTH MOJICITA Ha OCHOBE YK€ M3BECTHHIX (TpadviK Ha KOOPIMHATHOM IIOCKOCTH,
cxema, TabiuIa, tuarpamma Dinepa — BenHa, rpad, ypaBHEeHUE, HEPABEHCTBO);

- BBIOMpaTh OOITUI TTOIX0/T K PEIICHUIO 3a/1a4u;

- MpU HEOOXOAMMOCTH KOPPEKTUPOBATh XOJ| pEIICHUS 3aJauyd B MpOIEcce ee
pElICHMUS;

- KOHCTPYUPOBAaTh COOCTBEHHBIN CIOCOO pelIeHus 3a/1auu;

- IPUMEHSATH OOIIME MPUHIIMIBI PEeHICHUs 3a7a4 (aHalU3 «Y3KUX MECT», IPUHIIUIM
KpaiHero, MaclITaOMpOBaHUE 3a/1a4d, UHAYKTUBHBIE PACCykKICHHUS);

- (opMynupoBaTh W J0Ka3blBaTh HEOOXOAMMBIE BCIIOMOTATENIbHBIE CBOMCTBA
(JiemMmBI);

- TPOBEPATHh PEIICHHWE 3aJadyll Ha COOTBETCTBHE YCIOBUSM U TPEOOBAHUSM,
HEMPOTUBOPEYNBOCTh MATEMATUUECKOMY U JKU3HEHHOMY OIIBITY;

- U3J1arath peIieHue 3a1a491 B MUChbMEHHOW U YCTHOU (hopMme.



K konIiry oO0yueHust B BOCbMOM Kjlacce 00y4aroIuiics HayYuTCS:

I. APUOMETHUKA

1. Cymmbl

- paboTaTh ¢ pEKYppPEHTHBIMU COOTHOIICHUSIMH;

- BBIJICJISITh U JIOKa3bIBaTh 3aKOHOMEPHOCTH, CBS3aHHbIE C psijoM DuboHavuu;

- IOKa3bIBaTh CBOMCTBA uncesn OuOOHAYYH, CBI3aHHBIC C CYMMHUPOBAHHUEM.

2. Ywucia 1 UX CBOMCTBA

- JIOKa3bIBaTh MPPALMOHAIBLHOCTh YKCEI BUJAA N, [JI€ N — HATypaJlbHOE YMCIIO, HE
SIBJISIFOIIEECS] TOYHBIM KBaJIPaTOM;

- I0Ka3bIBaTh UPPALMOHAIBHOCTh YHCEN, SIBISIOMINXCS CYMMOM TaKUX YUCET;

- UCIIOJIb30BaTh CBOMCTBA COMPSIKEHHBIX YHUCEN MPHU PEIICHUM 3a]1a4;

- MPUMEHATh CBOMCTBA PAllMOHAIBLHOCTH U UPPALMOHATIBLHOCTH CYMMBI, Pa3HOCTH,
MPOU3BEACHUS U YACTHOTO UPPAIMOHAIILHBIX YHCET,

- JIOKa3bIBaTh CBOMCTBA MEPUOJUUYECKUX U HETIEPUOJUUYECKUX JIECITUUHBIX APOOeH,
CBSI3aHHBIC C KOHEYHOCTHIO U O€CKOHEUHOCTHIO MTOBTOPEHUS LIUGD.

3. 3aKOHOMEPHOCTH

- COCTaBJIATh (POPMYJIbI 3aKOHOMEPHOCTEH;

- IOKa3bIBaTh AJIreOpanvyecKue paBEHCTBA U (POPMYJIIbI 3aKOHOMEPHOCTEHN C MOMOIIIbIO
METOJ1a MAaTEeMaTUYEeCKON UHAYKIIUH;

- OIPUMEHATHh METOJ MaTeMaTUYE€CKOW MHAYKLIMHM B Clydae, KOrja Iar WHIAYKIUU
OTJIMYEH OT 1.

4. Bpems U IBUKECHUE

- pemaTh 3aJa4yd Ha ABMXKEHHE C TTOMOIIBIO BBEJCHUSI HECKOJBKUX MEPEMEHHBIX U
JTAJIBHEUIIETr0 PAMOHAIBHOTO PEIIEHUS TMOJYYArOIIEUCs JIMHEWHON WM HEJIWHEHHOU
CHUCTEMBI YPaBHEHUI;

- IPUMEHSTh U3BECTHBIE HEpaBeHCTBa (HepaBeHCTBO Koiu, HepaBeHcTBO [lITypM™ma)
MIPU PEIICHUU CJI0XKHBIX 3a/1a4 HA JIBUKEHUE.

II. TEOMETPUAI

1. 'eomeTpuyeckoe MbIIIIIEHNE

- TIPUMEHSIThH JIONOJHUTEIbHBIE TTIOCTPOCHUS MPU PEIICHUU F€OMETPUUYECKUX 3a]1au
(yIBOeHME MEIuaHbl, OTKJIaJbIBAHWE PABHOTO OTpPE3Ka Ha MPOJOJKEHUH CTOPOHBI
(«cripsiMIIEHHE» ), TOCTPOEHUE CEPEIMHBI OTPE3Ka, IPOBEACHNE BBICOT, BCLIOMOTATEIbHON
OKPY>KHOCTH).

2. IT;mommann

- BRIYMCJISITH TUIOMIAINA (PUTYP C TOMOIIBIO ITprUeMa TpaHchopMaIuy IIoIIaaeH;

- JIOKa3bIBaTh PABEHCTBO ILIOIIAJEH (UTYp C TOMOIIBIO MpHUeMa TpaHchopmaluu
IJIOMIAJIEN.

3. 'eomeTpuyecKkrue HEpaBEHCTBA

- JIOKa3blBaTh M HCIOJb30BaTh IPU PEIICHUU 3aJady HEPAaBEHCTBO JIOMaHOMU
(060011eHNE HEPABEHCTBA TPEYTOJIBHUKA);

- JIOKa3bIlBaTh WU MPUMEHATh NPU PEIICHUH 33Ja4 TEOPEMY O MOHOTOHHOCTHU
IepuMeTpa.

4. AHanuTU4YecKre METO/Ibl B T€OMETPUU

- IPUMEHSTh METOJl KOOPAMHAT JIJISI pEIICHUS] TEOMETPUUECKUX 3a/aY;

- HCTOJIb30BaThb BEKTOPhl W MX CBOMCTBA B TEOMETPUYECKHUX 3ajladyax Ha
JIOKa3aTEIbCTBO.



III. AJITEBPA

1. Ot uncen k OykBam

- IOKa3bIBaTh U MPUMEHATH IIPU PELICHUH 3a7a4 CBOMCTBA MHOTOYJIEHOB C LIEJIBIMU
ko3 dunreHTamu;

- HCIIOJIB30BaTh TeOpeMy Buera 11 peneHnss HeCTaHIapTHBIX 3a/1ay;

- IPUMEHATh CBOMCTBA KBAIPATHOIO TPEXWIEHA IPU PELICHUH 3a]a4.

2. OyHKIUOHAJIbHBIEC 3aBUCUMOCTH

- MPUMEHATh TEOMETPUUYECKUM CMBICT KOA(DPUIIMEHTOB KBaIpaTHOTO TPEXUJICHA,
rpaduK KBaAPaTHOTO TPEXWICHA JIJISl PEIICHUS 3a/1a4;

- HCCJIEI0BAaTh OTHOCUTEIBLHOE PACIIOIOKEHUE IPauKOB KBAIPATHBIX TPEXUWICHOB C
OIPEJICIICHHBIMUA CBOWCTBAMHU;

- HAXOAUTh MaKCUMAaJIbHOS/MUHUMAJILHOE 3HaYEHUE KBAIPATUIHOU (PYHKITUY;

- ACTIONb30BaTh CUMMETPUYHOCTh Tpadrka KBaJpaTUYHONW (QYHKIMU OTHOCUTEIHHO
MPSAMOii, MPOXOAUICH uepe3 BEpIINHY MapadoJIbl.

3. HepaBeHCTBA U OLICHKH

- TI0Ka3bIBaTh U IPUMEHATH TPAHCHEPABEHCTBO IS IOKA3aTEIbCTBA HEPABEHCTB;

- IOKa3bIBaTh U MPUMEHSTh HEPAaBEHCTBO YeOblleBa;

- ONpENENATh CBOWCTBA HEPABEHCTB, CBSA3AHHBIE C MEPECTAHOBKAMH IEPEMEHHBIX
(cuMMeTpuUecKHe, HUKINYECKIEe HEPAaBEHCTBA);

- HUCHOJIb30BAaThb METOJ YIOPSJOYMBAHUS TEPEMEHHBIX NPU J0KA3aTEIbCTBE
HEPABEHCTB;

- IOKa3bIBaTh U UCIIOJIb30BaTh HepaBeHCTBO Ko — BbyHsikoBckoro — IlIBapna npu
J0Ka3aTeJIbCTBE HEPABEHCTB;

- BBIBOJIUTH U IPUMEHSITH JieMMy Tury.

IV. TEOPUA UNCEJI

1. IlenuMocCTh

- WCIOJb30BaTh IOHATUE CTENEHEH BXOXKIEHUS IPOCTBIX YHUCEN MJs PELICHUS
HEJIMHENHBIX YPaBHEHUI B HATYpaJIbHBIX, LENbIX, LIEJIBIX HEOTPULIATEIbHBIX YUCIAX;

- IPUMEHSTHh METO/I OECKOHEUHOTO CITyCKa B JOKA3aTEIbCTBAX «OT MPOTUBHOTOY;

- HCTIOJIh30BaTh COOOpPAXKEHHSI ACTUMOCTHU MPHU PEIICHUU HEIMHEWHBIX YPaBHEHHUN B
LIEJIBIX YMCIIAX.

2. OcTaTku

- JIOKa3blBaTh Maiyr Teopemy @Depma € MNOMOIIBIO PACCMOTPEHUS OCTATKOB
IIPOU3BENCHUN TP ACJICHUU HA P U C IOMOILBIO METOJAa MATEMATUYECKON NHTYKIINU;

- IPUMEHSATH MaIyo Teopemy PepMma sl pelIeHUsI TEOPETUKO-UYUCIOBBIX 3a1a4;

- IOKa3bIBaTh ¥ IPUMEHATH B 3aJ1a4ax TeopeMy BuibcoHa.

V. JIOI'UKA

1. Maremartnueckas J0ruKa

- MPUMEHSATH MPUHIIUI KPAWHETO P PEIICHUH JIOTUYECKUX 3a/1a4;

- CTPOUTH JIOTUYEeCKUE (HOPMYJIBI U KCIOJB30BaTh UX IS MOCTPOCHUS OTPUIIAHUI
CJIO’KHBIX BBICKA3bIBAHMIA;

- pemaTh JIOTHYECKHUE 33Ja4H CO CIOKHBIMHU BBICKA3bIBAHHUSIMU;

- IPUMEHATH 3aKOHBI e Moprana;

- CTPOUTH TAOJTUIIEI HCTUHHOCTH.

2. IIpyHUMIIBI peleHus 3a1a4

- pukcUpOBaTh U 10KA3bIBATh HAJTMYNE NHBAPUAHTA B MPOILIECCE;



- IPUMEHSITh UHBAPUAHT JIJIs IOKa3aTeJIbCTBa OOLIUX YTBEPKIAECHUHN O X0/1€ MpoIecca,
JUTSI BBISICHEHHSI pe3yJibTaTa poLecca;

- HAXOJUTh U MPUMEHATh UHBAPUAHTHI, CBA3AHHBIE C ACIUMOCTHIO U OCTaTKAMH;

- IPUMEHSTh UHBAPUAHT MPU PEIICHUH T€OMETPUUYECKHX 3a/1ay.

3. AJITOPUTMBI U KOHCTPYKIIMH

- COCTaBJISITh AJITOPUTMBI, HE 3aBUCAIINE OT MPOMEXKYTOUHBIX PE3YJILTaTOB PaOOTHI,
1 000CHOBBIBATh UX KOPPEKTHOCTD;

- MPUMEHSTh KOJMPOBKY YHUCIAMH JIPYTUX CUCTEM CYUHCIICHUS TPU MOCTPOSHUU
JTOPUTMOB B3BEITMBAHMM, yTraJbIBaHUS, HA KJIETYATBIX JOCKAX W IS JIOKA3aTeIbCTBA
HEBO3MO>XHOCTH COCTABJICHUS aJIrOPUTMa C MEHBILIUM YHUCIIOM JIEHCTBUI.

4. Urpsl u cTpaTeruu

- IOKa3bIBaTh CYIIECTBOBAHUE CTPATETMH B MATEMAaTUYECKON UTPE JIJISl IBYX UTPOKOB
0e3 mpUBEAEHUS CaMOl CTpaTEruu.

VI. KOMBMHATOPUKA U TEOPUA MHOXECTB

1. KomGunaropuka

- PUMEHSTh METO/] «ILIAPOB U MEPETOPOAOK)» MPHU PEIICHUN KOMOMHATOPHBIX 33/1a4;

- CTPOUTh B3aUMHO OJIHO3HAYHbIE COOTBETCTBUS MEXKIYy KOMOWHATOPHBIMU
3a/1layaMu;

- pewaTh 3aJa4d O IOJCYETE KOJMYECTBA MHOXKECTB M TNOJIMHOXKECTB C
ONpEJEICHHBIMYU CBOWCTBAMU.

2. Teopusi MHOXXECTB

- BBIBOJUTh KOMOMHATOPHBIM CIIOCOOOM M HCIOJB30BaTh (HOPMYITy BKIIOUYCHUU-
MCKITFOUEHU 11 HECKOJIBKUX MHOKECTB.

VII. KOMBUHATOPHAS TEOMETPUA

1. Packpacku u pazdoueHus

- CTpPOWUTh TMpaBWIbHbIE pEOEpHbIE W BEPIIMHHBIE PACKPACKH, JI0KA3bIBATh
BO3MO’KHOCTh X MOCTPOEHHUS [ Tpada ¢ onpeeIeHHbIMU CBOMCTBAMU.

2. Teopus rpadoB

- UCIOJIb30BaTh METOJ BBIIEJIEHUS OCTOBHOTO J€peBa ISl PELICHUs 3a7a4 TEOPUU
rpacos;

- TPUMEHSATHh METOJ «IOJBEUIMBAaHUSI» Trpada 3a BEepUIMHY Ui J10Ka3aTeIbCTBa
YTBEPKJICHUW Teopuu rpados;

- UCIIOJIb30BaTh JOMOIHUTENbHBIN Ipad, pACCMOTPEHUE «aHTUPEOEp» MPU pelICHUN
3ajay;

- MPUMEHSTH rpadbl B 33Jja4aX TEOPUU YUCENT, KOMOUMHATOPHOU F€OMETPHHU.

3. KomOunaTopHas reomeTpust

- JIOKa3bIBaTh SKBUBAJICHTHOCTh OMPEJIEICHUI BBIMTYKJIOIO MHOTOYTOJbHUKA;

- IOKa3bIBaTh BO3MOXKHOCTb TPUAHTYJISIIUU BBITYKJIOTO MHOTOYTOJIbHUKA;

- TOKa3bIBaTh W PUMEHATH JIEMMY O JTUArOHAJIH;

- BEIBOAWUTH U IPUMEHSTH (POPMYIIBI CYMMBI TPAIYCHBIX MEp BHYTPEHHUX U BHEITHUX
YTJIOB MHOTOYTOJIbHUKA;

- WUCTOJIb30BaTh Tpadbl-AepeBbs TMpPU PEHICHWH 3a7ad O TPUAHTYJISIHH
MHOTOYTOJILHUKOB.

OOyuaromuiicsi MOTYYUT BO3MOXKHOCTh HAYUWUTHCS TMPHU PEIICHUH OJIMMITUATHBIX
3a/lay cCaMOCTOATEbHO:

- aHAJIM3UPOBATh TEKCT 33/1a4l, BHETEKCTOBYIO HH(POPMAILIHIO;

- aHAJIM3UPOBATh BOMPOC (TpeboBaHKE) 3a/1a4u;



- HAXOAWTh B3aMMOCBSI3U MEXIY YCJIOBHSIMHU 3aJlayd M MCIOJIb30BaTh MX IS
MOCTPOEHUSI MOJIENIN U XOJIa PEILICHUS;

- CTPOUTH MOJICNIM HA OCHOBE YK€ U3BECTHBIX (Irpadvk Ha KOOPIMHATHOM IIIOCKOCTH,
cxema, Tabnuiia, Auarpamma diiiepa — BeHHa, rpad, ypaBHEeHHE, HEPAaBEHCTBO);

- BRIOMpATh OOLIWI MOX0/T K PEIICHUIO 33/1a4H;

- MpU HEOOXOAMMOCTH KOPPEKTUPOBATh XOJ| PEIICHUS 3a7adyd B MpOIEcce ee
pelieHus;

- KOHCTPYUPOBATh COOCTBEHHBIHN CIIOCOO pEeIIeHUs 3a/1a4H;

- IPUMEHSTH OOIIME MPUHIINIBI PEHICHUsS 3a71a4 (aHAU3 «Y3KUX MECT», IPUHIIHII
KpaliHero, MacITaOMpOBAHKE 3aa9u, UHIYKTUBHBIC PACCYKICHHUS);

- (opMynupoBaTh W JOKa3bIBaTh HEOOXOJMMBIC BCIIOMOTATENbHBIE CBOMCTBA
(JiemmbI);

- TPOBEPATHh pEIICHHWE 3aJlaud Ha COOTBETCTBUE YCJIOBUSIM U TPeOOBAHUSIM,
HETPOTUBOPEYUBOCTh MATEMATUUECKOMY U )KU3HCHHOMY OIIBITY;

- U3JaraTh pelieHue 3a/1a4d B MUCbMEHHOUM U YCTHOU popMme.

K koHIly 00yueHus B €BATOM KJlacce 0OOyHarOIIUIICs HAyUUTCS:

I. APUODMETHUKA

1. Cymmbl

- TMPUMEHSTh CBOMCTBAa apU(PMETUYECKON, TE€OMETPUYECKON MpOrpeccuu Ipu
pELIECHNH 33/aY;

- peuaTth 3aJa4u C IPOU3BOJIBHBIMUA PEKYPPEHTHBIMU COOTHOIICHUSIMH.

2. Yucna v ux CBOMCTBa

- IPUMEHSTh CBOMCTBA PAIMOHAIBHOCTUA U UPPAIMOHAIILHOCTH B alreOpanyecKux,
r€OMETPUYECKHX 3a]1a4ax;

- JI0Ka3bIBaTh HEBO3MOYKHOCTh MOCTPOEHUS MPABUIBHBIX MHOTOYT'OJBHUKOB C
BEpUIMHAMU B y3J1aX CETKH.

3. 3aKOHOMEPHOCTHU

- CTPOUTH JOKA3aTeIbCTBA METOJIOM MAaTEMAaTHUECKON UHIYKIUH ¢ 00Jiee CIIOKHBIMU
cXeMamu;

- IPUBOJIUTH TPUMEPHI HEBEPHOTO MPUMEHEHUS METOAAa MATEMATUYECKON MH Ty KIINH;

- MPUMEHATh METOJI MAaTEMATHUYECKON HMHAYKIMU Ui PELICHHS F€OMETPUYECKHX,
KOMOWHATOPHBIX, KOMOUHATOPHO-T€OMETPUUECKUX, TEOPETUKO-UHMCIIOBBIX 3a/1a4.

4. BpeMs u 1BUXKEHUE

- CBOJUTH TEKCTOBbIE 3a7aud (Ha JBW)KEHHE, COBMECTHYIO paboTy M T. 1I.) K
JMHEWHBIM U HEJIMHENHBIM CUCTEMaM C HECKOJIBKUMH MEPEMEHHBIMU.

II. TEOMETPUA

1. 'eoMeTpuyecKkoe MbIIIJIEHUE

- JIOKa3blBaTh CBOWCTBA JBWKCHHU W NPUMEHITh UX NPU PEIICHUH 3a/1ad
(ueHTpanbHasA, OceBasi, CKOJIb34Ias CHMMETPUS, TOBOPOT, MapaJuIeIbHbBINA IEPEHOC);

- JIOKa3bIBaTh CBOMCTBA TOMOTETUH, MIOBOPOTHON TOMOTETHHM U MPUMEHSTh UX IMPU
peLIeHnH 3a1ad4.

2. Inomanu

- JIOKa3blBaThb METOJOM MaTeMaThuueckod uWHAyKuuu ¢opmyny Iluka s
BBIYMCIICHUS TJIOIIAIe MHOTOYTOJIbHUKOB C BEPIIMHAMU B y3J1aX CETKH;

- npuMeHATh popmyity [Tuka npu penienun 3aaay.



3. 'eomeTpuyeckue HEpaBEHCTBA

- paccMaTpuBaTh Pa3IMYHbIC CIIyYyaud B FT€OMETPUUYECKUX 3a7a4yax (B TOM YHUCIE MPU
JOTIOJTHUTENBHOM MMOCTPOEHHUN).

4. AHAUIUTUYECKUE METO/IbI B TEOMETPUH

- MPUMEHSATHh TEOPEMBI CHHYCOB U KOCUHYCOB B JIOKa3aTeIbCTBAX.

III. AJITEBPA

1. Ot uncen k OykBam

- I0Ka3bIBaTh U MPUMEHSTH TeopeMy be3y /1 MHOTOUJIEHOB;

- UCII0JIb30BATh MOHITUE ACUMIITOTUKY MIPU PELICHUU 33/1a4;

- IPUMEHATHh TeopeMy Bueta 1151 MHOTOWIEHOB N CTENIEHHU.

2. OyHKIUOHAJIbHBIE 3aBUCUMOCTH

- pemaTh 3aJja4M pacrno3HaBaHus GyHKIIUN 10 UX CBOMCTBAM U 3HAYCHHUSIM;

- BBIBOJAUTH UHTEPIIOJSAIMOHHBIA MHOTOUJIEH B popme Jlarpanixka;

- UCTI0JIb30BaTh UHTEPIOJISIIIUIO MPU PELICHUHU 3aa4.

3. HepaBeHCTBA U OLICHKH

- IOKa3bIBaTh U MPUMEHSITh HEPABEHCTBO O CPEIHUX JJISI N YUCET;

- npumeHsaTh Meto LlITypma niis nokazarenscTBa HEPABEHCTB.

IV. TEOPUA UNCEJI

1. JleaumMocCThb

- BBIYUCIATH QYHKINIO Djepa sl HEKOTOPBIX YUCENT;

- IOKa3bIBaTh TEOpEMY Dillepa v MPUMEHSTH €€ MPU PELICHUH 3aa4.

2. OcraTku

- HCTIOJIb30BATh MOHATHE NTEPBOOOPA3HOTO KOPHS MPU PEIICHUH 33714,

- IPUMEHSTH OPAIOK (TOKa3aTeNb) YUCJIa IO MOAYJIIO M €T0 CBOMCTBA MPH PEIICHUH
3a/1ay;

- IOKa3bIBaTh MAIyI0 Teopemy depMa ¢ HOMOIIBIO TOKA3ATEIIEH;

- UCTI0JI30BATh KJIACCHI BEIYETOB MPH J10KA3ATEIHCTBE YTBEPIKICHUM.

V. JOI'UKA

1. MaremaTrueckas JIOTUKa

- pemaTh JJOTUYECKHE 3a71a4M, CBI3aHHBIE C Teoprel rpadoB U IPYTUMHU 00IACTSIMHU
MaTEeMaTUKH.

2. IIpyuHIUIIBI pelIeHus 3a1a4

- uKcHUpOBaTh U 10KA3bIBATh HATMYKE MTOJIYyHHBAPUAHTA B MIPOIIECCE;

- IPUMEHATh MHBAPUAHT JJIs1 JOKA3aTEIbCTBA KOHEYHOCTH MPOLIECCa;

- IPUMEHATh UHBAPUAHT IPU PEIICHUHU 3aJ1ad KOMOMHATOPHON reOMEeTpUH, TEOPUH
rpadoB, reOMETPUUYECKHX 3a/1a4.

3. AIropuTMBI M1 KOHCTPYKLIMHA

- JIOKa3blBaTh HEBO3MOXHOCTh IIOCTPOCHHUSI AJTOpPUTMA NPU OMNPEACIICHHBIX
YCJIOBUSX;

- OLICHUBATH CJIOKHOCThH aJITOPUTMOB.

4. Urpsl u cTpareruu

- KOHCTPYUPOBATh CTPATErHH JIJIsl UTP Ha rpadax;

- KCTI0JIb30BATh JIBOMYHYIO CUCTEMY CUUCIICHUA B 3a]la4aX TEOPUH UTP.

VI. KOMBMHATOPUKA 1 TEOPUA MHOXECTB

1. KomOGunaropuka

- npuMeHsATh OuHOM HbroTOHA, TpeyroabHuk [lackans mpu pelieHuu 3aay.



2. Teopusi MHOXECTB

- Joka3biBaThb  (GOpMYJy BKIIOUEHUM-UCKIIOYEHHM ¢ T[OMONIbIO  METoJa
MaTeMaTUYECKOW UHIYKIIUY;

- NPUMEHATH B3aMMHO OJIHO3HAYHOE COOTBETCTBME MHOYKECTB I YIPOIICHUS
MoJ/icueTa KOJM4YecTBa BApUAHTOB.

VII. KOMBMHATOPHAA '’EOMETPUA

1. Packpacku u pazoueHus

- BBIYUCJISITH XPOMATHYECKOE YUCIIO HEKOTOPBIX TpadoB;

- IOKa3bIBaTh TUIAHAPHOCTH TPadoB;

- IOKa3bIBaTh M MPUMEHSITH TE€OpeMy Dilsiepa il CBI3HOTO IIJIOCKOTO rpada.

2. Teopus rpados

- JIOKa3bIBaTh U MPUMEHSITh KPUTEPUU CYLIECTBOBAHUS SUJIEpOBA MyTU U SUJIEPOBa
1UKJIa B Tpade;

- peliaTth 3aJja4M O MOUCKE FraMUJIbTOHOBA MyTH U LIUKJIA B Tpade;

- UCII0JIb30BaTh OPUEHTUPOBAHHBIN rpad Kak MOJIelb;

- JIOKa3bIBaTh CYILECTBOBAaHHWE TaMIJILTOHOBA IMyTH B TMOJHOM OPUEHTUPOBAHHOM
rpade;

- IPUBOAUTH TTpUMeEpPHI rpadoB 6€3 raMUILTOHOBBIX IIUKJIOB.

3. KomOunaropnas reomerpust

- UCI0JI30BATh OMOPHYIO MPSAMYI0 MHOTOYTOJIbHUKA IPY PEUICHUH 3a/1ayY;

- JIOKa3bIBaTh CYIIECTBOBAHUE BHIMTYKJION 000JIOYKH MHOKECTB;

- HCIOJIb30BaTh BBIMYKIYI0 OOOJOUKY IJisi pEelIeHUs 3aJad U JI0Ka3aTelIbCTBa
YTBEPKIACHUN.

OOyuaromuiicst MOJYYUT BO3MOXKHOCTh HAYUYUTHCA TMPHU PEIICHUU OJIMMITUATHBIX
3a/1a4 CaMOCTOATEINIbHO:

- aHAJIM3UPOBATH TEKCT 3aJ]a4M, BHETEKCTOBYIO HHPOPMAITHIO;

- aHAJIM3UPOBATH BOIIPOC (TpeOOBAHNME) 3a/1a4H;

- HAXOJIUTh B3aUMOCBSI3U MEXIYy YCJIOBUSMHM 3aJlaud W HCMHOJIb30BaTh WX s
MIOCTPOCHUSI MOJIEH U XOJ1a PEIICHUS;

- CTPOUTH MOJICITA Ha OCHOBE YK€ M3BECTHHIX (TpadvK Ha KOOPINHATHOM IIOCKOCTH,
cxema, TabmuIa, tuarpamma Jinepa — BenHa, rpad, ypaBHEeHHE, HEPABEHCTBO);

- BBIOMpaTh OOLIUI MOIX0/1 K PEUICHUIO 3a/1a4u;

- MpU HEOOXOAMMOCTH KOPPEKTUPOBATh XOJ| pEIICHUS 3aJauyd B MpoIecce ee
peleHns;

- KOHCTPYUPOBAaTh COOCTBEHHBIN CIOCOO pelIeHus 3a/1auu;

- IPUMEHSATH OOIIME MPUHILIMIBI PEHICHUS 3a7a4 (aHaU3 «Y3KUX MECT», IPUHIIUIM
KpaiHero, MacluTaOMpOBaHUE 3a/1a4d, UHAYKTUBHBIE PACCYXKICHHUS);

- (opMynupoBaTh W JOKa3blBaTh HEOOXOAMMBIE BCIIOMOIAaTENIbHbIE CBOMCTBA
(JiemMmbI);

- TPOBEPATHh PEIICHHE 3aJadyll Ha COOTBETCTBHE YCIOBUSM U TPEOOBAHUSM,
HEMPOTUBOPEUYNBOCTh MATEMATUYECKOMY U JKU3HEHHOMY OIIBITY;

- U3J1araTh PeIIeHNe 3a1a491 B MUChbMEHHOW U YCTHOU (hopMme.
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https://peterson.institute

Urpa 1. [loBTOpeHue tem 3anstuii 1-3

https://peterson.institute

[TocnienoBaTebHOE KOHCTPYUPOBAHUE

https://peterson.institute

Cpennee apudmeTndecKoe

https://peterson.institute

Wrpel Ha oniepekeHue

https://peterson.institute

Kpyru Diinepa. OnieHku

https://peterson.institute

Urpa 2. [ToBTOpEeHUE TEM 3aHATUN 5—8

https://peterson.institute

Jlpyrue npusHaku JeIUMOCTU

https://peterson.institute

[ITaxmaTHast packpacka (JOCKH)

https://peterson.institute

[Tpuauun dupuxie

https://peterson.institute

[IponopioHaILHOCTH

https://peterson.institute

Urpa 3. [ToBTopenue tem 3anstuii 10—13

https://peterson.institute

CpaBHeHUE Uncen

https://peterson.institute

JIBM)KEHUE MO KPYTry

https://peterson.institute

O1nieHka + npumep U MpU3HaAKU JeITUMOCTH

https://peterson.institute

IToxcueT aByMs criocobamu

https://peterson.institute
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Urpa 4. [ToBTopenue Tem 3anstuid 15-18

https://peterson.institute
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20 | Pa3znoxxeHue Ha MPOCThIE MHOXKHUTEIU https://peterson.institute
21 | B3BemuBaHus https://peterson.institute
22 | IlepecTaHOBKH C TIOBTOPEHUSIMH U O€3 https://peterson.institute
23 | BeIMrpelHbeie TO3HINH https://peterson.institute
24 | Urpa 5. IToBropeHue tem 3anatuii 20—23 https://peterson.institute
25 | I'eomerpuueckuii npuHuun Jupuxie https://peterson.institute
26 | OcTaTKu ¥ UX CBOICTBA https://peterson.institute
27 | KOHCTpYKIIMH C OTPUIIATEIbHBIMHU YUCIIAMH https://peterson.institute
28 | I'padsl. [Toacuet pedep https://peterson.institute
29 | Urpa 6. IToBTOpeHue teM 3aHsaTuii 2528 https://peterson.institute
30 | Pa3BepTKu MHOTOTPAHHUKOB https://peterson.institute
31 | HepaBeHCTBO TpeyrojibHUKA https://peterson.institute
32 | KOHCTPYKIIMH C HEBBIMYKJIBIMHU (PUTypaMu https://peterson.institute
33 | Urpa 7. IloBTopenue TeM 3anstuid 30—32 https://peterson.institute
34 | [loaBeneHue UTOrOB roja https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TeM Koa-Bo Bo3moxkHOCTEL
n/n 4acoB | ucnmoJsb3oBanus JOP
7 RJacc 34
1 | Ot 3akoHOMEpHOCTH — K (hopmyIie 1 https://peterson.institute
2 | JlokazaTeabCTBa «OT IPOTHUBHOTOY 1 https://peterson.institute
3 | Jloruka. OneHka u mpumMep 1 https://peterson.institute
4 | Urpa 1. [loBTOopeHue tem 3aHsTuii 1-3 1 https://peterson.institute
5 | ®opMya IIonaaM TpEeyrojabHUKa 1 https://peterson.institute
6 | Aaroput™ EBknuia | https://peterson.institute
7 | Y3kue mecta | https://peterson.institute
8 | MomHOCTh MHOXKECTB 1 https://peterson.institute
9 | Urpa 2. [loBTOpeHue TeM 3aHIThil 5—8 1 https://peterson.institute
10 | CpaBHEHHS 110 MOAYJIIO 1 https://peterson.institute
11 | Teneckonuyeckoe CyMMUPOBAHUE | https://peterson.institute
12 | ParoHanbHbIE YKCa 1 https://peterson.institute
13 | Packpacku | https://peterson.institute
14 | Urpa 3. IloBTopenue Tem 3anstuil 1013 1 https://peterson.institute
15 | HepaBeHCTBO TpeyroJibHUKA U 1 https://peterson.institute
JIOTIOJTHUTEIIHHBIE TIOCTPOCHUS
16 | IlpuHIMI KpaitHEro U YIOPSA0YUBAHUE 1 https://peterson.institute
17 | JlepeBbs | https://peterson.institute
18 | «XanHbie» arOpuTMBI 1 https://peterson.institute
19 | Urpa 4. IToBropenue teM 3anstuid 15—18 | https://peterson.institute
20 | Pa3menieHust ¥ COUYETaHUS 1 https://peterson.institute
21 | Packpacka IUJIOCKOCTH M €€ YacTel 1 https://peterson.institute
22 | Ctparerus pa3OueHus Ha Mapbl 1 https://peterson.institute
23 | JIunelinbie nnodhaHTOBEl YPaBHECHHS 1 https://peterson.institute
24 | Urpa 5. IToBropenue tem 3ausatuii 20—23 | https://peterson.institute
25 | ®opMyJIbl COKPAIIEHHOTO YMHOXEHHUS 1 https://peterson.institute
26 | 3ajauM HA MOCTPOEHHUE 1 https://peterson.institute
27 | OTHOCUTENIBHOE BIKCHUE 1 https://peterson.institute
28 | HepaBenctBo Komu 1 https://peterson.institute
29 | Urpa 6. [ToBTOpeHue Tem 3aHaTil 25—28 1 https://peterson.institute
30 | Jluneiinas GyHKIMs | https://peterson.institute
31 | Jluneiinas GyHKIMsS | https://peterson.institute
32 | iBynonbHbIe rpadbl | https://peterson.institute
33 | Urpa 7. IToBropenue teM 3anstuit 30—32 1 https://peterson.institute
34 | [loxBeneHnue UTOroOB rojia 1 https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TeM Koa- Bo3moxkHOCTEL
n/m BO ucnojib3oBanus JOP
4acoB
8 kiace 34
1 | IToBropenue | https://peterson.institute
2 | Jlornueckue GopMyIibl 1 https://peterson.institute
3 | Yucna ®uboHAYYM M MX IPUMEHEHHUE 1 https://peterson.institute
4 | CIuIiKoM MHOTO TTepEMEHHBIX 1 https://peterson.institute
5 | Jluneiinas GyHKIus | https://peterson.institute
6 | Urpa 1. IToBTOpeHue TeM 3aHATHil 2—5 | https://peterson.institute
7 | NuaBapuaHT 1 https://peterson.institute
8 | CuMMeTpus U JTOMOJHUTEIIbHbBIC 1 https://peterson.institute
IOCTPOCHUS
9 | MeTtoa MaTeMaTUYE€CKON MHIYKIIUH. 1 https://peterson.institute
BBenenue
10 | [IpuHIMI KpaHETo B JIOTHYECKHUX 3a/1a4ax 1 https://peterson.institute
11 | Urpa 2. IToBropenue teM 3anstuii 7—10 | https://peterson.institute
12 | UpparmoHanbHbIE Ynciia 1 https://peterson.institute
13 | CymniecTBoBaHUE CTpaTEruu 1 https://peterson.institute
14 | HenuneliHple ypaBHEHHUS B IIEJBIX YUCTAX 1 https://peterson.institute
15 | Pa3buenus 1 https://peterson.institute
16 | Urpa 3. IToBropenue TeM 3ansatuii 12—15 | https://peterson.institute
17 | KBaaparssni Tpexdaied. Anredpa 1 https://peterson.institute
18 | HepaBeHCTBO JIOMAHOU U «PE3UHKK» | https://peterson.institute
19 | AITOpUTMBI «I10 TUIAHY» 1 https://peterson.institute
20 | KBagpaTHsiii TpexuieH. ['eomeTpust 1 https://peterson.institute
21 | MHoOroujeHsl M MX CBOMCTBA 1 https://peterson.institute
22 | Urpa 4. [TloBTopenue tem 3ausatuil 17-21 | https://peterson.institute
23 | Meroa maTeMaTH4eCKO MHIYKIHH | https://peterson.institute
24 | DiliepoBbl U TAMUJIBTOHOBBI MYTH | https://peterson.institute
25 | Boiuetsl 1 https://peterson.institute
26 | ®opmyna [uka 1 https://peterson.institute
27 | Urpa 5. [loBTOpeHue tem 3aHaTuil 23—26 1 https://peterson.institute
28 | HepaBeHCTBa O CpeIHUX. 1 https://peterson.institute
TpaHCHEPAaBEHCTBO
29 | Yucno coueranuil. [loBropenue | https://peterson.institute
30 | Yucao coueranuii. [Ilapsl U meperopoaku 1 https://peterson.institute
31 | ®opmyna BKIKOYEHUH-UCKIIOUYESHUH 1 https://peterson.institute
32 | HepaBenctBo Komm—bByHsAKOBCKOTO— 1 https://peterson.institute
[IIBapna
33 | BemykiocTs. Beimykitas o6o1ouka https://peterson.institute
34 | IloaBeneHue UTOTOB rojia https://peterson.institute




Ne HaumeHoBaHue pa3jiesioB/TeM Koa- Bo3moxkHOCTEL
n/n BO ucnojib3oBanus JOP
4acoB
9 kIace 34
1 | IToBropenue | https://peterson.institute
2 | 3agaum, CBOAAIIMECS K CHCTEMaM 1 https://peterson.institute
YpPaBHEHUM
3 | Tpeyronpauk Ilackans 1 https://peterson.institute
4 | I'padsl u noruka | https://peterson.institute
5 | IlonyuHBapuaHT | https://peterson.institute
6 | Urpa 1. IToBTOpeHue TeM 3aHATHil 2—5 | https://peterson.institute
7 | Uanykums B HealreOpandecKux 3aj1adax 1 https://peterson.institute
8 | JIB>KeHUs III0OCKOCTH 1 https://peterson.institute
9 | Pacio3HaBanue hyHKIMI 1 https://peterson.institute
10 | 'eoMeTpuyecKkuii METOA TOKa3aTEIbCTBA 1 https://peterson.institute
HEPaBEHCTB
11 | Wrpa 2. IToBropenue teM 3ansituii 7—10 | https://peterson.institute
12 | DinepoBbl MYTH U LIUKJIBI | https://peterson.institute
13 | rpel u ABOMYHAs CUCTEMA 1 https://peterson.institute
14 | 'omoTeTus 1 https://peterson.institute
15 | dyHkiusa u TeopeMa Ditiepa 1 https://peterson.institute
16 | Urpa 3. IloBropenue teM 3ansituii 12—15 | https://peterson.institute
17 | Ilporpeccun. PekyppeHTHbIE COOTHOIICHUS 1 https://peterson.institute
18 | ®opmyna [Tuka | https://peterson.institute
19 | IlpuyioxeHust HppalluOHAJIBHBIX YHCEN 1 https://peterson.institute
20 | 'aMUJIBTOHOBBI MYTH U IIUKJIBI 1 https://peterson.institute
21 | BpryeTsl ¥ moka3zaTenu 1 https://peterson.institute
22 | Urpa 4. IToBropeHue tem 3anatuii 17-21 | https://peterson.institute
23 | HepaBeHCTBO 0 CpeIHUX JJIs1 HECKOJIBKHUX 1 https://peterson.institute
qHCeN
24 | XpomaTuieckoe uucio rpada 1 https://peterson.institute
25 | Teopema bezy 1 https://peterson.institute
26 | HepaBenctBa. Meron llItypma 1 https://peterson.institute
27 | Urpa 5. IloBTOopenue TeM 3aHatuil 23—26 1 https://peterson.institute
28 | U3omophu3mM MHOXKECTB M 33124 | https://peterson.institute
29 | bunom HeroToHa 1 https://peterson.institute
30 | Ilmanapssie rpadbl u hopmyra Diaepa 1 https://peterson.institute
31 | TeopeMbl CHHYCOB U TeOpeMa KOCUHYCOB 1 https://peterson.institute
32 | Bemykyas 0060J1049Ka 1 https://peterson.institute
33 | Urpa 6. [loBTOpeHne TeM 3aHsATHIH 28—32 1 https://peterson.institute
34 | IlonBeneHue UTOrOB roja | https://peterson.institute




Iloypounoe nnanuposanue

Ne HaumeHnoBaHue pa3jiesioB/TeM Koa-Bo Bo3moixkHOCTEL
n/n yacoB | ucnoJsb3doBanusa JOP
5 knacce 34

MoxHO WK HEJTB35A?

https://peterson.institute

AHanu3 ¢ KoHIIa

https://peterson.institute

I[lerTamuuo

https://peterson.institute

Jlornunslii mepedop

https://peterson.institute

Urpa 1. [ToBTOopenue tem 3ansituii 14

https://peterson.institute

IlepeBepHU U CIOKHU

https://peterson.institute

[TapkeTbl

https://peterson.institute

Yragau, 4To s 3aayMall

https://peterson.institute

Ot yncen — k OykBam

https://peterson.institute

Urpa 2. [ToBTOpeHue Tem 3aHsTuii 6—9

https://peterson.institute

JlemMMoCTh U MpU3HaKH

https://peterson.institute

3aranka Illaxepe3assl

https://peterson.institute

HeoObrunsble tutomIam

https://peterson.institute

OTtpe3ku Ha NPSIMOI

https://peterson.institute

Urpa 3. IloBTopenue tem 3ansituii 11-14

https://peterson.institute

[lepexpauBanue puryp

https://peterson.institute

Cxema momoraer!

https://peterson.institute

CKOJIBKO HYKHO B3SITh?

https://peterson.institute
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Kpyru Ditnepa. MeToa AONOTHEHUS

https://peterson.institute
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20 | Urpa 4. IloBropenue tem 3aHsatuii 16—19 https://peterson.institute
21 | KoHCTpyKIIMH ¢ APpOOSMH https://peterson.institute
22 | YucnoBble OIEHKH https://peterson.institute
23 | [Ipu3Haku NETMMOCTH U OCTaTKH https://peterson.institute
24 | lllaxmaTHas packpacka https://peterson.institute
25 | Cemb pa3 0OTMEPD https://peterson.institute
26 | Urpa 5. IloBTOopenue TeM 3auatuii 21-25 https://peterson.institute
27 | IlpaBusia cyMMBbI U IPOU3BECHUS https://peterson.institute
28 | IlpaBusia cyMMBbI U IPOU3BEACHUS https://peterson.institute
29 | Pa3Beptku Ky0Oa. Bunbl 00beMHBIX (huryp https://peterson.institute
30 | CooTBeTcTBHE https://peterson.institute
31 | Urpel. CumMmMeTpudHas cTpaTerus https://peterson.institute
32 | YBugerb rpad https://peterson.institute
33 | Urpa 6. IToBTOpeHue TeM 3austuii 2733 https://peterson.institute
34 | [loxBeneHnue UTOroOB rojia https://peterson.institute




Ne HaumeHoBaHue pa3jiesioB/TeM Koa- Bo3moxkHOCTEL
n/n BO ucnoJjb3oBanusa 0P
JacoB
6 kaacce 34

Meton «OT IPOTUBHOTO»

https://peterson.institute

I[CCHTI/I‘IHaH 3aIIMCh

https://peterson.institute

OTpI/II_IaHI/IH BBICKA3bIBAaHUM

https://peterson.institute

Urpa 1. [loBTOpeHue tem 3anstuii 1-3

https://peterson.institute

[TocnienoBaTebHOE KOHCTPYUPOBAHUE

https://peterson.institute

Cpennee apudmeTndecKoe

https://peterson.institute

Wrpel Ha oniepekeHue

https://peterson.institute

Kpyru Diinepa. OnieHku

https://peterson.institute

Urpa 2. [ToBTOpEeHUE TEM 3aHATUN 5—8

https://peterson.institute

Jlpyrue npusHaku JeIUMOCTU

https://peterson.institute

[ITaxmaTHast packpacka (JOCKH)

https://peterson.institute

[Tpuauun dupuxie

https://peterson.institute

[IponopioHaILHOCTH

https://peterson.institute

Urpa 3. [ToBTopenue tem 3anstuii 10—13

https://peterson.institute

CpaBHeHUE Uncen

https://peterson.institute

JIBM)KEHUE MO KPYTry

https://peterson.institute

O1nieHka + npumep U MpU3HaAKU JeITUMOCTH

https://peterson.institute

IToxcueT aByMs criocobamu

https://peterson.institute
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Urpa 4. [ToBTopenue Tem 3anstuid 15-18

https://peterson.institute
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20 | Pa3znoxxeHue Ha MPOCThIE MHOXKHUTEIU https://peterson.institute
21 | B3BemuBaHus https://peterson.institute
22 | IlepecTaHOBKH C TIOBTOPEHUSIMH U O€3 https://peterson.institute
23 | BeIMrpelHbeie TO3HINH https://peterson.institute
24 | Urpa 5. IToBropeHue tem 3anatuii 20—23 https://peterson.institute
25 | I'eomerpuueckuii npuHuun Jupuxie https://peterson.institute
26 | OcTaTKu ¥ UX CBOICTBA https://peterson.institute
27 | KOHCTpYKIIMH C OTPUIIATEIbHBIMHU YUCIIAMH https://peterson.institute
28 | I'padsl. [Toacuet pedep https://peterson.institute
29 | Urpa 6. IToBTOpeHue teM 3aHsaTuii 2528 https://peterson.institute
30 | Pa3BepTKu MHOTOTPAHHUKOB https://peterson.institute
31 | HepaBeHCTBO TpeyrojibHUKA https://peterson.institute
32 | KOHCTPYKIIMH C HEBBIMYKJIBIMHU (PUTypaMu https://peterson.institute
33 | Urpa 7. IloBTopenue TeM 3anstuid 30—32 https://peterson.institute
34 | [loaBeneHue UTOrOB roja https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TeM Koa-Bo Bo3moxkHOCTEL
n/n 4acoB | ucnmoJsb3oBanus JOP
7 RJacc 34
1 | Ot 3akoHOMEpHOCTH — K (hopmyIie 1 https://peterson.institute
2 | JlokazaTeabCTBa «OT IPOTHUBHOTOY 1 https://peterson.institute
3 | Jloruka. OneHka u mpumMep 1 https://peterson.institute
4 | Urpa 1. [loBTOopeHue tem 3aHsTuii 1-3 1 https://peterson.institute
5 | ®opMya IIonaaM TpEeyrojabHUKa 1 https://peterson.institute
6 | Aaroput™ EBknuia | https://peterson.institute
7 | Y3kue mecta | https://peterson.institute
8 | MomHOCTh MHOXKECTB 1 https://peterson.institute
9 | Urpa 2. [loBTOpeHue TeM 3aHIThil 5—8 1 https://peterson.institute
10 | CpaBHEHHS 110 MOAYJIIO 1 https://peterson.institute
11 | Teneckonuyeckoe CyMMUPOBAHUE | https://peterson.institute
12 | ParoHanbHbIE YKCa 1 https://peterson.institute
13 | Packpacku | https://peterson.institute
14 | Urpa 3. IloBTopenue Tem 3anstuil 1013 1 https://peterson.institute
15 | HepaBeHCTBO TpeyroJibHUKA U 1 https://peterson.institute
JIOTIOJTHUTEIIHHBIE TIOCTPOCHUS
16 | IlpuHIMI KpaitHEro U YIOPSA0YUBAHUE 1 https://peterson.institute
17 | JlepeBbs | https://peterson.institute
18 | «XanHbie» arOpuTMBI 1 https://peterson.institute
19 | Urpa 4. IToBropenue teM 3anstuid 15—18 | https://peterson.institute
20 | Pa3menieHust ¥ COUYETaHUS 1 https://peterson.institute
21 | Packpacka IUJIOCKOCTH M €€ YacTel 1 https://peterson.institute
22 | Ctparerus pa3OueHus Ha Mapbl 1 https://peterson.institute
23 | JIunelinbie nnodhaHTOBEl YPaBHECHHS 1 https://peterson.institute
24 | Urpa 5. IToBropenue tem 3ausatuii 20—23 | https://peterson.institute
25 | ®opMyJIbl COKPAIIEHHOTO YMHOXEHHUS 1 https://peterson.institute
26 | 3ajauM HA MOCTPOEHHUE 1 https://peterson.institute
27 | OTHOCUTENIBHOE BIKCHUE 1 https://peterson.institute
28 | HepaBenctBo Komu 1 https://peterson.institute
29 | Urpa 6. [ToBTOpeHue Tem 3aHaTil 25—28 1 https://peterson.institute
30 | Jluneiinas GyHKIMs | https://peterson.institute
31 | Jluneiinas GyHKIMsS | https://peterson.institute
32 | iBynonbHbIe rpadbl | https://peterson.institute
33 | Urpa 7. IToBropenue teM 3anstuit 30—32 1 https://peterson.institute
34 | [loxBeneHnue UTOroOB rojia 1 https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TeM Koa- Bo3moxkHOCTEL
n/m BO ucnojib3oBanus JOP
4acoB
8 kiace 34
1 | IToBropenue | https://peterson.institute
2 | Jlornueckue GopMyIibl 1 https://peterson.institute
3 | Yucna ®uboHAYYM M MX IPUMEHEHHUE 1 https://peterson.institute
4 | CIuIiKoM MHOTO TTepEMEHHBIX 1 https://peterson.institute
5 | Jluneiinas GyHKIus | https://peterson.institute
6 | Urpa 1. IToBTOpeHue TeM 3aHATHil 2—5 | https://peterson.institute
7 | NuaBapuaHT 1 https://peterson.institute
8 | CuMMeTpus U JTOMOJHUTEIIbHbBIC 1 https://peterson.institute
IOCTPOCHUS
9 | MeTtoa MaTeMaTUYE€CKON MHIYKIIUH. 1 https://peterson.institute
BBenenue
10 | [IpuHIMI KpaHETo B JIOTHYECKHUX 3a/1a4ax 1 https://peterson.institute
11 | Urpa 2. IToBropenue teM 3anstuii 7—10 | https://peterson.institute
12 | UpparmoHanbHbIE Ynciia 1 https://peterson.institute
13 | CymniecTBoBaHUE CTpaTEruu 1 https://peterson.institute
14 | HenuneliHple ypaBHEHHUS B IIEJBIX YUCTAX 1 https://peterson.institute
15 | Pa3buenus 1 https://peterson.institute
16 | Urpa 3. IToBropenue TeM 3ansatuii 12—15 | https://peterson.institute
17 | KBaaparssni Tpexdaied. Anredpa 1 https://peterson.institute
18 | HepaBeHCTBO JIOMAHOU U «PE3UHKK» | https://peterson.institute
19 | AITOpUTMBI «I10 TUIAHY» 1 https://peterson.institute
20 | KBagpaTHsiii TpexuieH. ['eomeTpust 1 https://peterson.institute
21 | MHoOroujeHsl M MX CBOMCTBA 1 https://peterson.institute
22 | Urpa 4. [TloBTopenue tem 3ausatuil 17-21 | https://peterson.institute
23 | Meroa maTeMaTH4eCKO MHIYKIHH | https://peterson.institute
24 | DiliepoBbl U TAMUJIBTOHOBBI MYTH | https://peterson.institute
25 | Boiuetsl 1 https://peterson.institute
26 | ®opmyna [uka 1 https://peterson.institute
27 | Urpa 5. [loBTOpeHue tem 3aHaTuil 23—26 1 https://peterson.institute
28 | HepaBeHCTBa O CpeIHUX. 1 https://peterson.institute
TpaHCHEPAaBEHCTBO
29 | Yucno coueranuil. [loBropenue | https://peterson.institute
30 | Yucao coueranuii. [Ilapsl U meperopoaku 1 https://peterson.institute
31 | ®opmyna BKIKOYEHUH-UCKIIOUYESHUH 1 https://peterson.institute
32 | HepaBenctBo Komm—bByHsAKOBCKOTO— 1 https://peterson.institute
[IIBapna
33 | BemykiocTs. Beimykitas o6o1ouka https://peterson.institute
34 | IloaBeneHue UTOTOB rojia https://peterson.institute




Ne HaumeHoBaHue pa3jiesioB/TeM Koa- Bo3moxkHOCTEL
n/n BO ucnojib3oBanus JOP
4acoB
9 kIace 34
1 | IToBropenue | https://peterson.institute
2 | 3agaum, CBOAAIIMECS K CHCTEMaM 1 https://peterson.institute
YpPaBHEHUM
3 | Tpeyronpauk Ilackans 1 https://peterson.institute
4 | I'padsl u noruka | https://peterson.institute
5 | IlonyuHBapuaHT | https://peterson.institute
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