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PABOYASI IPOTPAMMA
Kypca BHEYPOUYHOH JesiTeJIbHOCTH «OQIMMIUagHasi MAaTeMAaTHKA)
IUTsl O0yJaroIuxces 5-9 kinaccos



Toscnumenvnas 3anucka

[Iporpamma Kypca BHEYpPOUHOW JeATeNbHOCTH «OIUMOMagHas MaTeMaTUKa
pa3paboTaHa Ha OCHOBE NpPUMEpHOM paboueil mporpaMmbl Kypca BHEYPOUHOMH
nesarenbHoCcTH «OnumnuanHas matematuka. 1-9 kiaces» non penakuueid JI.I'. Ilerepcos,
O.H. AraxaHoBo¥.

[Iporpamma HampaBieHa Ha BBIPANIMBAHUE MATEMATHUYECKUX CIIOCOOHOCTEH U
OJIAPEHHOCTH JAETEH, X OOIIEMHTEIUIEKTyalbHOE U JIMYHOCTHOE Pa3BUTUE, MOBBIIICHUE
Ka4yeCTBa IMOJATOTOBKM K MATEMATHYECKUM OJIMMIIMAIAM M KayeCcTBa MATEMATHYECKOTO
00pa3oBaHUs B IIEJIOM.

MareMaTudyeckue OJIMMIIMAAbBI B HACTOSIIEE BPEMS IMPHUHITO CUUTATh SIUTHBIM
HANpaBJICHUEM: B HUX BOBJICYEHO OIPAHUYCHHOE YHUCIIO IMIKOJBHUKOB, Yallle BCETO W3
MaTEMaTUYECKUX KJIACCOB WM MPO(HIIbHBIX 00pa3oBaTeNbHbIX opranu3auui. [Ipu stom
MOIIHBIA pECypc OJUMIIMATHON MaTeMaTUKU Kak d((PEKTUBHOIO HHCTPYMEHTA
VMHTEJUIEKTYAJIBHOTO U JIMYHOCTHOI'O Pa3BUTHUS JIETEH B MACCOBOW IIKOJIE UCIIOIB3YETCS
HEJIOCTATOYHO.

OnuMnuaaHbie 3a1a4d — 3TO, KaK MPABWIO, HECTAaHAAPTHBIE 3aa4M, TOATOMY IS
WX pEIICHUs HEJIOCTAaTOYHO MPOCTO MPUMEHHUTHh MPUOOPETEHHbIE HA YpOKaxX 3HAHUS U
yMeHus. Pemenue nro00i OMMMIMAAHON 3a/layd — 3TO BCErja IMyCTh MaJEHbKOE, HO
OTKPBITHE, JIEMOHCTPUPYIOIIEE KpacoOTy MAaTEMaTUYECKOM MBICIA W TO3BOJISIONIECE
MEPEKUTh PATOCTh TBOPUYECTBA M YAOBOJIBCTBUE OT UHTEIUIEKTYAIBHOM IESITEIBHOCTH.
Pemienne onMMmnuagHbIX 3a7ad pa3BUBACT Yy KaXKIOro peOeHKa TIyOMHY U THOKOCTb
MBIIIUICHUSI, BOOOpaXEHUE, CaMOCTOSATENIBHOCTh M TPYJOJIOOME, TBOPYECKUE
CIIOCOOHOCTH, TIOBBIIIIAET MHTEpPEC K MaTeMaTUKEe M YPOBEHb MaTeMaTH4YeCKOU
noAroToBKU. I[l03TOMY BOBJICUEHME B OJHUMIIMAAHYIO MATEMaTUKy BaXKHO ISl BCEX
YUYECHHMKOB: MAaTE€MaTUYECKH OJAPEHHbIC IETHU B TBOPUYECKOW CpENE€ CMOTYT IIOJHEE
pean30BaTh CBOM MOTEHLUMAT W BBIPACTUTH CBOM MAaTEMATHYECKUW TaJaHT, COXpaHSs
bu3MYecKoe M TCUXWYECKOE 3/I0pOBbE, a BCE OCTAIbHBIE — Ppa3BUTh CBOU
MaTeMaTUYeCKHe CIIOCOOHOCTHU U YCTICIIHEE YUUThCS, UTO MPUTOIUTCA B JIFOOOM JIelie.

Mexay TemM, MOKHO BBIJICTUTH LEIBIA Psii MPOOJIeM, CO3TAI0NINX MPETSITCTBUS IS
MPUBJICYEHUS] B OJIMMIIMAJHYIO CPEAYy YYallUXCsl MacCOBOM IIKOJIbI: HEIOCTATOYHAs
MOTHBAILMSl IIKOJbHUKOB K YYacTHIO B OJIMMIIMAJHOM JIBHKEHUHU, «OTOPBAHHOCTHY
OJIMMIIMAAHOM MaTEMAaTUKM OT OCHOBHOIO IIKOJIBHOTO Kypca, HEIO0CTaTOYHAs
CHUCTEMHOCTh OJIMMIUAIHON MTOATOTOBKH, OTCYTCTBHE IMTPEEMCTBEHHOCTH MEXAY Pa3HBIMU
YPOBHSIMH 00Opa30BaHUsI.

[enbro kypca «OnumnuaaHas MaTeMaTHKay SIBJISETCS] BOBJICUCHUE 00yUarOIIUXCsl B
MAaTEMATUYECKYIO JCSATEIbHOCTD, PA3BUTHE UX MO3HABATEIHHOW MOTHBAILINU, MBIIILICHUS,
TBOPYECKUX CMOCOOHOCTEH, (hOPMUPOBAHUE OIBITA PEIICHHS HECTAaHIAPTHBIX 3ajad,
3HAKOMCTBO C OJIMMIMAIHBIMHU MOJXOAAMU U 33 CUET 3TOI0 — IOBBILIEHUE YPOBHS HX
oO01elt MaTeMaTHYeCKOW MOATOTOBKY, KA4eCTBA YIUIYOJICHHOTO U3YYCHHUS MAaTEMATHKU H
PE3yNBTaTUBHOCTH OJIMMIIMAIHOTO JBHKEHUS B HAYAJIbBHOM M OCHOBHOM IIKOJIE.

OO6pazoBaTenpHbIN TIpoliecc B Kypce «OnummnuaaHas mMaTeMaTHKa» CTPOUTCS Ha
OCHOBE JIMJAKTUYECKOW CHUCTEMBI JEATEIBHOCTHOTO METOA «YUYyCh YUHUTBCS)
(JLT. ITerepcon), peanusyromieid CUCTEMHO-AEATEIbHOCTHBIA MOAXOJ, T/I€ B KauyeCTBE
TeopeTuyeckoil 0a3bl BbhIOpaHa oOmias Teopus aesteabHocTh MMK (MockoBckuii
Metoaosiorudeckuii kpyx)ok) u MMIIK (MoCKOBCKHI METOA0JI0TO-TIe1aroru4ecKuii
kpy»xok) (I'.I1. eaposurkuii, O.C. AHHCHMOB).



KittoueBbIM HHCTPYMEHTOM, 00ECIICUNBAIOIIUM PEATH3AINIO IPUHIIUITA PA3BUTHS B
Kypce «OnmMmuagHas MaTeMaTuKay, SIBISIETCS 3aKOH PeIIeKCUBHOM CaMOOPTaHU3aINN
(PCO). PCO — »t0 mpotiecc, B KOTOPOM MPOUCXOAUT Pa3BUTHE YEIOBEKA MOCPEACTBOM
«mpaBuiibHOTO» (3 dexkTuBHOrO) npeononenus 3arpyaaenuit. CyTs 3akona PCO cocrout
B TOM, YTO B CHTYyaIlUHl 3aTPyJHEHHS CJIEIyeT HANpPaBUTh CBOM SMOIMOHAIBHBIC U
WHTEJUICKTYaJIbHBIE PECYpPChl Ha BBISABJICHHE MPUYUHBI, KOTOpas MEMIAeT JIBUTATHCS
BIIEpE/I, U €€ LIEJICHANPABICHHO YCTPAHUTbD.

dopMbl TIPOBEACHUS 3aHATHN: (PpOHTaNBHAS, TPYIIOBas, WHIWBUIyaJIbHAS,
KOHCYJIbTAINH, 00CYKJIeHHE TTPOOTIEMHBIX BOIIPOCOB, MATEMATHICCKHAE COPCBHOBAHMUS.

Bunbet  gestenpHOCTM — 0OydYaromuxcsi:  TO3HABaTeNbHAs,  aHAJIUTHYECKas,
MpaKTUYECKasi, TPOOJIEMHO-IICHHOCTHOE OOIIEeHNe; pelieHrne 3a7ad  IOBBIIMICHHON
CJIOKHOCTH, Ha JIOTUKY, aHAJIU3 JAHHBIX, JOPMYITHPOBKA TUIIOTE3, TPOBEPKA PE3yIbTaTOB,
pemieHre U opOpMIICHUE TPAKTHUYECKUX 3ajad, aHajdn3 paboT YUYEHUKOB pa3HBIX JIET,
MOATOTOBKA K OJIMMITHA/IAM.

[lo BceM pazgenaMm mporpaMMbl HMEETCS BO3MOXKHOCTH  HMCIOJIb30BaHUS
AIIEKTPOHHBIX (LU(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB.

Kypc paccuntan Ha 170 gacos, B 5-9 kiacce no 34 gaca (1 yac B Hefieno).

Cooeporcanue Kypca HeypOUHOU 0esimelbHOCmU

Copepxanne kypca «OnuMmmuagHas MaTeMaTHKa» CTpyKTypupoBaHo B 21
TEMaTHYECKYIO JIMHHUIO. DTH JIMHUH HENPEPHIBHO pa3BuBaroTcs ¢ 1 mo 9 kacc, 70CTaTOuHO
MOJTHO TIPEJCTABIISAS TPAIUIIUNA OJIMMITMATHON IOATOTOBKH W YTIJIyOJsIsl COACp’KaHUE
IITKOJTBHOM MTPOTPaMMBI 10 MaTEMaTHKE.

ConepkaHue Kypca Ha KakJAOM JTarne OOy4YeHHS YYUTBHIBAET BO3PACTHBIC
0COOCHHOCTH Pa3BUTHUSI JICTCH.

1 sman — momusayuornwili (noocomosumenvhuiii) (1-2 xnaccoi)

OcHOBHOI1 3a/1a4ueil JaHHOTO ATama SBISETCS PA3BUTHE MBIILUICHUS IIKOJLHUKOB U
dbopMHUpOBaHHE MOTHBAIMU K PEIICHUI0 HECTAHIAPTHBIX MaTeMaTHYECKUX 3a/lady Ha
OCHOBE MEXaHU3Ma «HAJI0» — «X0Uy» — «MOTY».

Ha panHom stame peanusyercd NpoekT «3agadya JHs». JeTsaM cHhCcTeMaTH4eCKu
MIpeIararoTCs HECTaHIapTHBIC MAaTEMATHICCKUE 32191 B 30HE WX OJIMIKANIIIETO Pa3BUTHS
(«HamO») M co37aeTCs CUTYAIUs ycIexa, KOTopasi BCEria BhI3bIBACT PaJ0CTHBIC YyBCTBA U
sMonuu («xouy»). B pesynbTare yIOBIETBOPSIIOTCS 0a30BbI€ MOTPEOHOCTH JIETEH B
0e30macHOCTH, OOIIEHUHN U MOJCPIKKE, HAKATUTMBACTCS OIBIT PEIICHUS HECTaHIAPTHBIX
3aJ1a4, TOTOBUTCS MBIIIIJICHUEC U CHUMACTCS CTPaxX Mepe/] HOBBIM U HE3HAKOMBIM («MOTY»).
31ech Ke TPOHMCXOAHWT TIEPBOEC 3HAKOMCTBO JCTEH C KOMMYHHKATHBHBIMH POJISIMHU
«aBTOpa» W «IOHUMAIOIIETO», a TaKXKEe POJSIMU «MBICIUTENS», PEIIAIOIIeTro
MaTeMaTUYEeCKYI0 3a/1auy. Bce aTi posii mocTpoeHsl He ClTydaiiHbIM 00pa3oM, a Ha OCHOBE
00IIUX METOJAOIOTUYECKHUX TOHSITHI KOMMYHHKAITUU U pepICKCUBHOM CaMOOpTaHU3aIUN
(PCO).

1l sman — osnaxomumenvuowiii (3—6 xuaccoi)

OcCHOBHOI 3a7ja4eil JaHHOTO JTama SBISIETCS 3HAKOMCTBO YYaIIUXCs ¢ 0a30BBIMU
MOIX0/IaMH, METOJaMH M TIPUEMaMHU PElICHUS OJIMMITHAIHBIX 33a]1ad B COOTBETCTBUU C
coliepkaHueM Kypca «OnummnuagHas MaTeMaTUKay, a Takxke (GOpMUPOBAHKE TEPBUYHOTO
OMbITAa TPUMEHEHUS ITUX METOOB.



Ha nannom nstame peanusyercss TexHosorus «MaremMaTHYeCKUM TeaTp», KoTopas
MO3BOJIAET CO3/1aTh B KJIACCE€ TBOPUYECKYIO CPEIY, I/I€ BHIPAIIMBAIOTCSI HABBIKU OOIICHUS U
KOMMYHHKAIINH, YBOKECHHUE U MPU3HAHUE JOCTHXKCHUN KaX0T0 yJaIlerocs, ycToMunBas
MO3HaBaTeIbHAsE MOTHBAIHUs, Bepa B ceOs. Pony MbICuUTENsI, KOTOPBIE J€TH TTOCTEIIEHHO
OCBaMBAaIOT Ha JAHHOM OJTafe, JalT BO3MOXXHOCTh OBHEIIHWTH BHYTPEHHUE
MBICIATEIILHBIE JIEHCTBUS TI0 PEIICHUIO HECTAaHJAPTHBIX WHTEJUICKTYaJTbHBIX 3ajad,
CIeNaTh WX JOCTYIMHBIMH IS JETEH C pa3sHBIMH THIIAMHU MBIIIICHUS U 32 CUET ITOTO
BOBJICYb O0JIee MUPOKUN KPYT YUAIINUXCS B OJIUMITHATHOE TBUKCHUE.

111 sman— npaxmuyeckuii (7-9 knaccot)

Ha pmanmHOM »9Tame yBeIWYMBaeTCS JOJS CaMOCTOSITEIIBHOCTHA —YyYalluxcsl B
MPUMEHEHUU MeToaa PepICKCUBHOW CaMOOPTAaHU3AIMK TMPH PEIICHUNA OJUMITHATHBIX
3amau. [Ipomomxaercss oTpaboTka Oa30BBIX MTPHUEMOB M METOJOB OJUMITHATHOM
MaTeMaTHUKH, HO OCHOBHOM 3aJa4yeil CTAaHOBUTCS TEMepb OCBOCHHE OOIIUX IMOIXOJ0B K
pPEIICHUI0 HECTAHJIAPTHBIX 3aja4, MPUMEHEHHE HX K PeIIeHUI0 OoJee CIOXKHBIX,
«MHOTOXOJOBBIX» 33124 U MEPEXO0] K CAaMOCTOATENIbHON pa3paboTKe HOBBIX CIIOCOOOB.

Hcnonb3oBanue TeXHOJIOTHH «MaTeMaTHYeCKU TeaTpy» MoMoraeT MoIIepKUBaTh B
KJIacCE€ TBOPYECKYIO CpEAy, OKpAIIEHHYI0 MO3UTUBHBIMU 3MolmsMu. [Ipu stoM poswm
«MBICIIUTEIS», OBHEIIHSIOMINE YMCTBEHHBIC JEWCTBHUS IMPU PEHICHUH HECTaHIApPTHBIX
3aJ1a4, MOCTETICHHO MEePEXO0IAT BO BHYTPEHHUH TJIaH, HX UCIIOJTHECHUE aBTOMATH3HPYETCS
U CTAaHOBHUTCS MPOYHOH 0a30i HE TOJHKO CaMOCTOATEIHLHOTO TPUMEHEHHS HOBBIX
MO/IXO/I0B K PEIICHUI0 HECTAaHAAPTHBIX MaTEMAaTHICCKUX 3a/1ad, HO U CaMOCTOSATEILHOTO
MOMCKa (HarmpuMep, MOSBIISIOTCS 33/1a4d Ha JIOTOJHATEIBHBIC TTIOCTPOCHHUS B TEOMETPHH,
I7Ic HEJAOCTAaTOYHO «3HAaTh», a HYKHO «yBUICTH» HOBBIA, HEOKHUIAHHBIM CIIOCOO
peuieHus).

COOTBETCTBEHHO, KOJUICKTHBHBIC W TPYNMOBBIC (POPMBI JITOCTHIKEHHUS ycCrexXa B
pelieHnH OJIMMITMAIHBIX 3aJlad BCE Yallle JOIMOJHSIOTCS WHAWBHUIyaIbHBIMH. Bce 3To
OTBEYAET MOTPEOHOCTSIM JIeTel B TTO3HAHUU, OTKPHITHH, CO3UJIAHUH, TIOPOKIAET BAXKHOE
JUIS. UX TI0O3HABaTEJIbHOM MOTHBAIIMA WHTEIUICKTYaIbHOE YJIOBOJBCTBHE U YBaXKCHHUE K
JTOCTHKEHHUSM (CBOMM U JAPYTHUX).

B pesynaprare mnOpoxXoKACHHS YYAITUMHUCS JTHX TPEX HJTAloB OTKPBIBACTCS
BO3MOYXHOCTbH HE TOJIBKO MOBBICUTH KaY€CTBO OJMMITMAJIHONW M OOIIEH MaTeMaTHYCCKOU
MOATOTOBKY YYAIIIUXCS, HO U CO3/IaTh B KJIACCe CPEAY YBAKEHUS K YCIEXY U CTPEMIICHUS
K YCIIeXy, pPa3BUTh MX ITO3HABATEIBHYIO MOTHBAIIMIO, TOIAEPKATh TCUXOJOTHYECKOE
3I0POBBE JIETEeH U UX JTUIYHOCTHBIN POCT K HAUBBICIITUM YPOBHSM Pa3BUTHS.

B oannoti npoepamme uzyuaromes oxonuanue |l u lll smanur.

O3HAKOMMTEJIbHBIN DTAII
(«<(MATEMATHUYECKHNU TEATP»). 5—6 kmaccel

HCHB oTama: COo34aTh JII KaXJI0T0 Yy4dalcerocs 5-6 kJ1accoB BO3MOKHOCTH
Ka4eCTBECHHOM OHHMHH&I{HOﬁ IIOATOTOBKH IIO MATCMATHUKC IIOCPCACTBOM BOBJICYHCHH:A B
CaAMOCTOATCIIbBHYIO MATCMATUYCCKYIO JCATCIIbBHOCTD, PA3BUTUS MBIIIJICHUA, MOTHUBAILIUU,
OCBOCHHA MCTOIOB H (1)0pMI/IpOBaHI/I$I CUCTCMHOI'O OIIbITa PCHICHUSA OJHMIIMAAHBIX
MaTEMAaTHYCCKHUX 3a1a4.



3amauu dTana

1) cozmaTe TBOpUECKyl0, MOOpOXKenaTeabHyt0, 0e30MacHy0 (C MO3UIMU IIpaBa Ha
omuroOKy) o0pa3oBaTENbHYIO CPEAY, OPUEHTUPOBAHHYIO Ha MOJECPKKY ycrnexa KaxIoro
YYEHHKA OTHOCUTEIBHO CceO0s;

2) BOBJIEUb YYAIIIUXCS HA OCHOBE CHUCTEMHO-IEATEIbHOCTHOTO T0J1X0/a (cucreMa
«Y4ych YUHMTBCS») B MATEMAaTHYECKYIO JEATEIbHOCTb, CO3JaTh BO3MOXKHOCTb
CaMOCTOSITEIIbHOTO OTKPBITHS KITIOUEBBIX METOJAO0B U MPUEMOB PEIICHUS MAaTEMaTHYECKHUX
OJINMIUAHBIX 3a7a4, TPEHUPOBATh YMEHUE UX MPUMEHSTD;

3) CHATh y JeTeid HEYBEPEHHOCTh M CTpaX MPU PEIICHUU HECTAHAAPTHBIX 3a/aad,
CO3/1aTh BO3MOXKHOCTbH JIJIsI KaXKJIOTO YYEHUKA CUCTEMHO MEPEKUBATh CUTYAIUIO yCIexa,
panocTh MmoOeNbl, MOTYyYaTh YJAOBOJBCTBUE OT HMHTEIUICKTYyIbHOM MAaTeMaTUYECKOM
NEATEIIbHOCTH;

4) chopmMupoBaTh y MIKOJLHUKOB YMEHUE pelllaTh HECTaHAAPTHBIE 3a/1a4l HAa OCHOBE
MeToa pedIeKCUBHON caMOOpTraHU3alIiy;

5) TpeHHpPOBATh MBICIIUTENIbHBIE ONEpallii, HABBIKU MApHOW U IPYIIOBON padOThI,
KOMMYHUKATUBHBIE YMEHHUS B TO3ULMAX «aBTOPa», «IIOHHUMAIOILIETO», «KPUTHUKAY,
«OpraHu3aTopay;

6) co3aaTh Ka4YeCTBEHHOE COJIEp>KaHUE OJIMMITMAIHON MOJTOTOBKHU MO MaTEeMaTHKe,
CBSI3aHHOE KaK C COJIEPKAHUEM IIKOJIBHOTO Kypca MaTeMaTHKH (32 OCHOBY B3SIT KypcC
MaTeMaTUKU «YUyCh YUHUTBCS»), TaK M C COJCPKAHHMEM MATEMaTHYECKUX OJUMITHAJ
pa3HBIX YpPOBHEH (BIIOTH JO BCEPOCCUUCKOM OJIMMITUA/IBI ITKOJILHUKOB).

VYcroltunBoe  MOTHMBAIlMOHHOE HAIpPSOKEHHE — YYalllUuXCs, HEoO0XOIUuMoe s
BKJIIOUEHHUSI B JIIOOYIO KOJUJIEKTUBHYIO JEATEIBHOCTHh (B TOM 4YHCIE, ACSITEIBHOCThH IO
pELICHUI0  OJIMMITMAJHBIX  3aJlady) MOXET MPOSBUTbCA TOJBKO TMPHU  YCIOBUH
YIOBJIETBOPEHUSI TaKWX 0a30BBIX MMOTPEOHOCTEH dYeloBeKa, KakK TNOTPeOHOCTU B
0e30macHOCTH, MPUYACTHOCTH (TEIIbIX ~ 4YEeJIOBEYECKUX  OTHONICHMSIX) U
caMOyTBepXKIAeHUU. [l co3maHust cpenpl, OTBEYAromledl d3TUM  TpeOOBAHMSIM,
HCIIONB3YIOTCSA MPUBEICHHBIE BBIIIE METOAOJIOTMYECKHE U JUAAKTHUYECKUE MPUHLIUIIBI
«OnuMIra HON MaTeMaTUKN, a TAKKE KOHKPETU3UPYIOIINE UX MPaBUIIA.

CopnepxaHue 03HAKOMUTEIIBHOTO 3Tarna
(«(MATEMATUYECKHWH TEATP», lII-1V crynenn)

Conepxkanue Kkypca «MaTemMaTHYECKUUd TeaTp» COIJIACOBAHO C COJIEPKAHUEM
HETMIPEPBHIBHOTO Kypca MaTeMaTUKH «YUYyCh VYYHTBCS» a1 3—6 KJIaccoB U
CTPYKTYPUPOBAHO B 21 TeMaTHUYECKYIO JUHUIO, KOTOPBIE MPEEMCTBEHHO MPOJIOIKAIOT
coJiep>KaHKe TTOATOTOBUTEIIBHOTO ATamna Kypca «OnuMnuaaHas MatemaTuka 1-4 xkimacchi»
Y CO3/1al0T 0a3y JJIs €ro pa3BUTHS HA MPAKTUYECKOM dTarne B /-9 kiaccax.

[. APUDMETUKA

1. Cymmbl

[Ipuem pazOueHuss Ha Maphl JJIA TOJCYETa CyMM YHCEN, UAYIUX Yepe3 paBHBIC
npomMexyTku. OnpeeneHue Y4eTHOCTH KOJIMYeCcTBa yncen B paxy. Dopmysia CyMMbI YHCEN
ot 1 1o n. Pazbuenue Ha mapbl TpyNN Ynces C paBHOW CyMMOI.

Merona noncueTa aByMsi ciocobamMu B apuMeTHUYeCKUX 3amadax. Vcrnonp3oBaHue
MoJicueTa ABYyMs ClIoco0aMu B JJ0Ka3aTeIhCTBAX «OT MPOTUBHOTOY, TIPU PEIICHHUH 3a7a4 C
apupMeTHYECKUMHU TaOJWIIaMH, TEOMETPUYECKUX 3ajlady. BBeneHue nepeMeHHOU Iis
JaJIbHEHNIIEro JBOMHOTO I10JICUETa.



Cpennee apupMeTndecKoe, ero CBOMcTBa (M3MEHEHUE MIPU YBEIMUEHUHU BCEX YHMCEN
HaboOpa Ha HEKOTOpOE UYHCIO W B HEKOTOPOE YHCIO pa3; OLEHKa CpPEIHETO
apu(pMEeTUYECKOro CBEpPXy M CHU3Yy HauOOJIBIIMM M HAUMEHBIIMM YHUCIaMHU Habopa;
HEU3MEHHOCTb CPEJHETO apu(pMETUUECKOrO IpHU JT00ABIECHNUN YUCIA, PABHOTO CPEAHEMY
apudpMeTHIECKOMY Yrce Habopa).

2. Yucna m uxX CBOMCTBA

KoHncTpykiun ¢ 0OBIKHOBEHHBIMH U JIECATHUHBIME JIpo0simu. [IpencraBnenue yncen
B BUJI€ OOBIKHOBEHHBIX APO0Eil ¢ yuciauTesneM 1 1 pa3HbIMU 3HaMeHaTessaMu. [ [pumenenue
apuMeTruyecKux CBOMCTB Apo0ei, MpaBuiia COKpalleHus 1pooeil. Y MEeHbIIIeHNEe YUCEI Ha
unrepBaiie (0; 1) npu Bo3BeAeHUU B cTeleHb. [IpueMsbl pelieHus 3a1a4 Ha paBHOMEPHOE
pacrpeneneHme yacTed MeXK1y HECKOJIBKAMH JIFOAbMU.

Hcnonbs3oBaHrne OTPULATENBHBIX YUCET B KOHCTPYKIUSAX KaK METOJ YCTPaHEHUs
MHUMBIX IPOTHBOPEYMM. 3aBUCUMOCTbh 3HAKA IPOU3BEACHUS OT 3HAKOB MHOKHTEIEH.
IIpueMsl pemeHus 3a1a4 Ha OLEHKY U IIPUMEP, CBA3aHHBIE C OTPULATEIbHBIMA YHCIaMU.
Hcrnonbs30BaHnEe OTPULIATENBHBIX YUCEN B 337a4aX C YHCIOBBIMU OLICHKAMH.

3. 3aKOHOMEPHOCTH

KoHncTpykuunu ¢ npeaBaputenbHbIM aHan3oM. KoHcTpynpoBaHue myTeM pa3oueHus
Ha aHAJIOTMYHbIC [0J33/Jauyd B 33JadaXx Ha pa3pe3aHHe, COCTABICHUE YHUCIOBBIX
KOHCTPYKIIUH.

[locnenoBarenbHOE KOHCTPYHpPOBaHUE (KOHCTPYMPOBAHUE ITyTEM PAaCCMOTPEHHS
0oJiee MPOCTHIX 33]1a4 U JajJbHEHIIero 0000IIeHNsT Ha HCXOAHYIO 3a/1auy). beckoHeuHbie
npouecchl. [loHaTne 6a30Boil KOHCTpykuuu, wmara. IIpuem pa3zOueHus mnpouecca Ha
MOCJIEIOBATEIbHOCTh ATANOB, HA KaXJOM M3 KOTOPBIX M3MEHSIOTCS CBOMCTBA TOJIBKO
OJITHOTO DJIEMEHTA.

4. Bpems u 1BUXEHUE

[Tpuemsl perienns apupMeTHIECKUX 3a1a4 O IPOMEXYTKaX BPEMEHHU. Y YeT pa3HUILIbI
4acoBBIX MOsACOB. Mnaes o 3agadyax Ha JBHXKEHHME IO PEKE HAa IpPUMEpPE 3anad Ipo
OTCTAOIIME U clieraniiue yacbl. KoHCTpyKIMK B 3aa4ax npo BpeMs.

3amaui Ha OTHOCUTENIBHOE JBUKEHHE (IBU’KEHUE HABCTPEUy, B IPOTUBOMOIOKHBIX
HAIpPAaBJICHUSAX, BAOTOHKY, C OTCTaBaHUEM) C HEMOJIHBIMM JaHHbIMH. Pa3bop ciayuaeB B
3a/1ayax Ha JBUKEHUE.

Hcnonb3oBaHne HECTAaHAAPTHBIX YEpPTEXKEH MpU pElIeHUH 3aJad Ha JABUKEHUE.
N300paxkenre  ckopocTed  JOBMKEHHMA B 4YacTsaX  (EIMHUYHBIX  OTpe3Kax).
MacmtabupoBanue ckopoctu. Mcnonb3zoBanue 0osiee KPYNMHBIX €AWHUI] BPEMEHU IS
YPaBHUBAHUS PACCTOSTHUM.

HenenbHas u rogoBas HMKIMYHOCTh. JIeHb HEIEIW KaK OCTATOK OT JICJCHUS Ha 7.
CrocoObl MOCTPOEHUs KOHCTPYKLIMM M J0Ka3aTeIbCTBa HEBO3MOXKHOCTH IMOCTPOEHUS
KOHCTPYKIUH B 33a/1ayax Mpo KaJeHAaphb.

JIBvxenue mo kpyry. M3o0pakeHne CKOpOCTE MBUKEHUS B YCIOBHBIX €IMHMIIAX
(myrax). JIBuxkeHHE CTPEIIOK YaCOB, UCCIIEIOBAaHNE KOTUYECTBA UX nepeceueHuid. [lonsitue
IpagyCHOM Mepbl OYTH Ha NPUMEPE YIVIOB MEXIAY YacOBOM, MUHYTHOM, CEKYHIHOU
CTpEJIKaMH.

II. TEOMETPHUA

1. 'eomeTpuyeckoe MBIIIICHUE

[lonsitue pasBepTku. HaxoxaeHue pa3nMuHbIX pa3BepTok kyba. CrnocoObl
N300paKEHHUs «CKJICHBAIOIIMXCS» TpaHe npH U300paXeHUHM pa3BepTKH  KyoOa.



N3obpaxkenne ¢uryp, cocTosmmx u3 KyOukoB. Tpu Buaa o00beMHON (UTYPHI.
BoccranoBnenue o0beMHOM (DUTYpBI IO TPEM €€ BUIAM.

N300pakeHrie MHOTOIPaHHUKOB 10 33JJAHHOMY KOJIMYECTBY BEPILIWH, pedep U rpaHeit
(Terpasap, mupamuia, OKTadJlp, yCeueHHas nupamuja). Pa3BepTkM MHOTOTPaHHUKOB.
OxsenBanue 00beMHBIX Guryp. [lyTr Ha MOBepXHOCTU OOBEMHBIX PUTYD.

2. [Inomann

[lenramunao. [lomyuenue ¢uryp TMEHTaMHHO W3 TETPAMHUHO C TIOMOIIBIO
reOMETPUYECKOro MeTo1a nepedopa. Mcnoap30BaHre CHMMETPUN TPU PELIEHUH 337a4 Ha
paspe3aHue.

BBenenne 0OMOMHUTENBHONM CETKM (YKPYNIHEHUE WM YMEHBIICHHE KJIETOK,
HaKJIOHHas ceTka). [lepBuuHbIC TPEACTaBICHUS O ABUKEHUSIX ITIOCKOCTH (MapasuiesIbHbIMI
nepeHoc, moBopoT). [leprneHauKyasspHOCTh Ha KJIET4aToi Oymare.

[TpueMbl pelieHUs 3aaa4 Ha MepekpauBaHue GUTYP («pa3peXb U COCTaBbY).
PaBHOCOCTaBNIEHHBIE PUTYPHI.

Paspezanue Hexneruateix ¢uryp. Bregenue BcomorarenbHoM ceTku. Paspesanue
¢buryp Ha nogoOHkIe. VMicronb30BaHNEe BCIIOMOTaTeIbHON pacKpacku Mpy PEUICHUH 3a/1a4y
Ha pa3pes3aHue. 3aau Ha pa3pe3aHue ¢ OLICHKOW U MPUMEPOM.

3. 'eomeTpuyeckre HEPABEHCTBA

KoncTpykiuu ¢ otpeskamu u JioManbiMU. Beruucienne nepumetpoB ¢uryp. CBsizb
MEXy JJIMHAMU OTPE3KOB Ha MPSIMOA.

[TpubamxeHHOEe BEIYMCICHHUE JITTUH JIOMAHbIX U KPUBBIX IIPU oMoty HUTU. [loacuer
KOJIMYECTBa KpaTdyalllmmx myTed B rpade. 3amada o HaxXOXKACHUU JAUAroHAId KUpIHYA.
Kparyaiimue mytu no rpassm Ky0a, napasuiesenumne/a.

BapuanTel pacnonoxeHuss Todek Ha mpsMmou. KoopamHara cepenuHbl OTpe3Ka
YUCIIOBOM mpsiMoi. PaccTossHue Mexay cepeaguHamMu OTPE3KOB.

HepaBeHncTtBo TpeyrosibHuKa. JlOKa3aTenbCcTBO HEPABEHCTBA TPEYTOJbHUKA C
HCIIOJIb30BaHUEM MOCTpoeHUM. OLEeHKa CyMMBbl JJIMH JUAroHaueil 4eThbIpeXyroJibHUKA
4yepes ero nepumerp.

[II. AJITEGPA

1. Ot yucen k OykBam

Bri6op ymo0HOM nmepeMeHHON B TEKCTOBBIX 3adadax. CpaBHEHHE METOJIa BBEACHUS
IIEPEMEHHBIX C METOJOM JOKAa3aTEIbCTBA EANHCTBEHHOCTH PEIIECHHUS 3a1a4H C IIOMOULIBIO
YHUCJIOBBIX OLEHOK.

JlecatuuHas 3anuck (MpeacTaBlieHHe HaTypaibHOTO uncia B Bujae a + 10b + 100¢ +
...). IIpu3Haku AenuMocCTH, CBSI3aHHBIE C JIECATHUYHOMN 3amuchio yucia. Mcnonb3oBanue
JECATUYHONW 3aluCH TMpU pPEIICeHUH OYKBEHHBIX peO0ycOB W I JIOKA3aTelIbCTB «OT
npoTUBHOTrO». CBe/IeHWE 3aJ]a4u K MPOCTEUIIUM YpaBHEHUSIM B IU(Ppax ¢ JaabHEUIINM
nepedopoM BapUAHTOB, UCIIOJIH30BAHUEM CBOMCTB JIETUMOCTH.

2. OyHKIUOHAIIbHBIE 3aBUCUMOCTH

Hcnionp3oBanue GopMyst pu pelieHuy HeCTaHJAPTHBIX TEKCTOBBIX 3a71a4. DopMyIIbl
MJIOMIAN TPSIMOYTOJBHUKA, 00beMa M TIJIOMIAM TTOBEPXHOCTH Ky0Oa, MPSIMOYTOJIBHOTO
napasuiesienunesa.

JlokazarenscTBO (OpMYJT TIEpEeBOJIa E€AWHUI] HW3MEpPEHUs IUIOMAau, o0bema.
HectranpaptHble eUHUIIBI U3MEPEHHUS.

[ToHsiTHE B3aUMHO OJTHO3HAYHOTO COOTBETCTBHS MEXAYy MHOXecTBaMu. Pa3ouenue
00BEKTOB Ha Maphl KaK MPUMEP B3aUMHO OJTHO3HAYHOTO COOTBeTCTBHUs. Vcnonb3oBaHue
B3aMMHO OJJHO3HAYHOI'0 COOTBETCTBUS JJIsl CPABHEHUSI MOIIHOCTEW MHOXKECTB. [Ipumepsl



COOTBETCTBHUI, HE SBISIOIIMXCS B3aMMHO OJIHO3HAYHBIMU. B3auMHO OJIHO3HAYHOE
COOTBETCTBHUE B MPOCTHIX KOMOMHATOPHBIX 3a7a4ax.

[Ipssmass u oOpaTHas NPONOPLUUOHATBHOCTh. Vcmonb3oBaHue Mponopuuid Mpu
pELIEHUH HECTAHJIAPTHBIX TEKCTOBbIX 3amad. (CBOWCTBO CyMMbI M  CPEIHETO
apu(pMETUYECKOTO MPOMOPIIMOHATIBEHO U3MEHSIEMBIX YHCEIL.

3. HepaBeHcTBa M OLICHKH

CpaBHEHHE MHOTO3HauHbIX uHcesl. HaxoxaeHne HauOOJIbIIEro Wi HaUMEHBIIEro
MHOI'O3HAa4YHOI'O YHUCJIA C OINpPEACIEHHBIMU CBOMCTBaMH. VM cronb30BaHHWE MpaBUI
CPaBHEHUS YUCEJ JUIsl I0KA3aTENbCTBA MUHUMAJIbHOCTH U MAKCUMAJIbHOCTH.

Meron nepebopa B apudmeTnueckux 3agadax. [lepedop mo koimyecTBy 0OBEKTOB
OJIHOTO M3 JABYX THUINOB. 3aJauyd MpPO «HOTH W TONOBbI». OIIEHKH, OCHOBAaHHBIE Ha
M3MEHEHUHU KOJMYECTBAa OOBEKTOB OJJHOTO THIA Ha €AMHUILY. YeTHOCTh KaK HHCTPYMEHT
yrIpouieHus: nepedopa u JoKa3aTelibcTBa HEBO3MOKHOCTH.

OneHKH BEJIMYMHBI «CBEPXY» U «CcHU3y». OrpaHudyeHue mnepedbopa C MOMOIIBIO
OLICHOK. JIByCTOpDOHHHME OLEHKHM KAaK METOJ JOKa3aTeJIbCTBA €AMHCTBEHHOCTH OTBETA.
[Ipocreiiue neiicTBUsA ¢ HepaBeHCTBaMU. OLEHKH, CBSI3aHHBIE C JEIUMOCThIO. Pelienne
JIBOMHBIX HEPABEHCTB C HATyPAJIbHBIMHU YHCIIAMH.

TpaH3UTUBHOCTh  HEPABEHCTB.  MCMoOnp30BaHME  MPOMEKYTOYHOTO  YHUCIA
(mocpegHuka) AJid JOKA3aTelbCTBA YMCIOBBIX HEPABEHCTB. VICIONb30BaHNE HECKOJIBKUX
MOCPETHUKOB. Y MeHbllIeHHEe uncen Ha uurepaie (0; 1) mpu Bo3BeI€HUH B CTETICHbD.

IV. TEOPUA UACEJI

1. lenuMocTh

JlenuMocCTh 1 €e CBOMCTBA. [J0Ka3aTenbCTBO MPU3HAKOB JETMMOCTH Ha 2, 4, 8, 5, 25,
10, 3, 9, ux o6o6meHue. OTcyTcTBUE 0000IICHHS TTPU3HAKA ISTMMOCTH Ha 9 Ha MpU3HaK
JNETUMOCTH Ha 27.

Paznoxxenue HatypanbHOro yncia Ha npoctsie MHOXUTENH. HOJ[ u1 HOK. ITpoctsie
yucia. J[enMMocTh Kak THBAPUAHT.

Jpyrue npu3Haku JIeIUMOCTH, CBSI3aHHBIE C JIECATUYHOM 3amuchio yucia (Ha 7, 11,
13 u ap.).

3ajaun Ha OLIEHKY U IIPUMED, CBSI3aHHBIE C TPU3HAKAMMU JICIMMOCTH: Ha HAX0XKICHUE
MHUHUMAJbHOIO YHCJIA C YKa3aHHBIMU CBOMCTBAMM JEIMMOCTH, YHCJIA C HAUMEHbIIEH
cyMMoit nudp.

Kanonnueckoe paszioxkeHue HaTypajabHOro uucia. CTeneHb BXOXKIEHHUS MPOCTOTO
nenurtesis. YeTHOCTh CTeneHeld BXOXKACHHUS MPOCThIX MHOXUTENEH B KaHOHUYECKOE
pa3iioKeHre TOYHOTO KBajipaTa.

2. Ocrarku

ITpusnak gemumoctu Ha 10. [Mocnenusas nudpa kak ocratrok oT geneHus Ha 10.
[IpaBuna u3meHeHus: nociaeAHer nudpel Tpu apuPMETUYECKUX ONepalusx (CIoXKeHHe,
BBIYMTAHUE, YMHOKEHHE).

[ToBTOpsieMOCTh Ha YHUCIIOBOM JIy4d€ yucedl, Aesimuxcs Ha n. [loBTopsieMocTh uncen,
JAOIIHNX OMPEAEICHHBIN OCTAaTOK MPH JICJIICHUH Ha N.

Croco6 ompeneneHust ocTaTka Yucia, CBSI3aHHBIN ¢ COOTBETCTBYIOIIMM MTPU3HAKOM
JNEIUMOCTH. [[enuMOoCTh Ha n Pa3HOCTH YHCla U €ro OcTaTka oT AesneHus Ha n. Cymma
udp. Jdeaumocts pazHocTu uncia u ero cymmel iudp Ha 3 u 9. PacknaasiBanue uncina
Ha pa3HOE KOJIMYECTBO YACTEU C JaHHBIM OCTATKOM.

OcraTku OT JeneHusl ILeNbIX Yuced Ha HarypaibHble. OOWuMN BHUI 4YHClIa C
OTpeJIeIeHHbIM OCTATKOM IIPH JIEJIEHUU Ha Ynuciio. ApudmeTuiyeckue CBOMCTBA OCTATKOB.



3a/aun Ha OCTATKH C I0KA3aTEIbCTBOM IO NpUHLMITY J(upuxiie. 3aMKIMBaHUE OCTaTKOB
CTEIIECHEH.

V. JIO'UKA

1. Maremarnueckast JIOTUKa

Jlornueckue 3ajaud € HEEIMHCTBEHHBIM OTBeTOM. llepebop, wucmonb3yromui
BBICKA3bIBaHUSI O CYILIECTBOBAaHWM M BceoOHmHOCTH. OTpULlaHWE BBICKA3bIBAHUM O
CYILIECTBOBaHMM U BceoOmHocTu. OTpuiaHiue BBICKA3bIBaHUHN C «OO0JbIIEY, «MEHBIIEY,
«00JIBIlIE UITM PABHOY, «MEHBIIIE HIIA PABHOY.

Meron «oT npotuBHOro». Jlornueckue tadiubl. OTpUIIaHUE BBICKA3bIBAHUM C «1,
«uIny, 60JIee CIOKHBIX BhICKa3bIBaHM. Jlorndeckue 3a1a4 Ha OIICHKY U IPUMED.

JlokazaTenbCTBa, UCIOIB3YIOIINE YepeoBaHe 00beKTOB. Pacmonokenrne 00beKTOB
0 KpYyTy.

2. IIprHUHAIIBI pemeHus 3a1a4d

Ananu3 3a1a4u ¢ KoHIa (0OpaTHBIN X0/1) B apu(PMETUUECKUX U JIOTHUECKUX 3a/1ayax.
CpaBHeHHE C METO/IOM BBEACHMs nepeMeHHOW. TaliauuHoe NpeAcTaBleHUE aHalu3a C
KoHIla. PaccMorpeHue 1mocneaHero Imara Ipolecca, €ro  MCIOJIb30BAHUE  JUIA
JIOKa3aTEeIbCTB B JIOTHYECKUX 3a7a4ax.

3amauyn C BOIIPOCOM «CKOJBKO HYXXHO B3AThb?». lcrnosp30BaHue OTpHULIAHUI
AJIEMEHTAPHBIX BBICKA3bIBAHUN NPH PELICHUHN 3a7a4.

dopmanbHOEe BBeAcHME TmpuHIMNa Jupuxime. CBa3b € J0KA3aTENbCTBOM «OT
npotuBHoro». O6o0uenus npunuuna Jupuxie. [punnun Jupuxiie B reOMETpUYECKUX
3amadax. Ocrarku u npuHomn Jupuxie.

3. AJITOpUTMBI U KOHCTPYKLIUN

[lepenuBanus (3a1a4yu HA OTMEPUBAHUE OMPEIEICHHOIO KOJMYECTBA KUIKOCTU TIPU
MOMOIIIY JIBYX MJIM 00JIee eMKOCTE M MCTOUHUKA BObI). TabnuuHas popMa 3anucu 1aros
aNropuT™Ma. YKpPYNHEHHE WIIaroB aJIrOpuTMa NpPH HAJIWYMKA TMOBTOPSIOIIMXCS TPYIII
nercTBUM (Maes arOPUTMUYECKUX ITUKIIOB).

[Tepenpasel. Opranuzamusi nepedopa B 3ajayax Ha Mepenpasbl, yaoOHas (opma
3anucH perieHus. Maess mpoMexXyTOYHbIX 0OpaTHBIX AEUCTBHUM Uisi pabOThI alropurMa
(mepeBo3 00BEKTa 0OPATHO).

CocrapiieHue aIrOpUTMOB YraJbIBaHUs C TIOMOIIBIO BOIIPOCOB, HA KOTOPHIE MOYKHO
OTBETUTHb TOJIBKO «Ja» WM «HET». JloKa3aTenbCTBO HECOCTOATEIBHOCTH aJIrOpUTMA,
ITO3BOJISIIOLIETO MPHU OJMHAKOBBIX HAYAJIBHBIX JAHHBIX MOJYYUTh PA3JIUYHBIE OTBETHI.

B3gemmBanus. CocTaBieHHE aITOPUTMOB ONpeaeiaeHus] (anbIIMBBIX MOHET C
nomoinbio B3BemmBaHui. [Ipsmas u kocBeHHas uHdopmanud. [ToHsiTHE O KOMMYECTBE
uHpopmanuu. Jloka3zaTeabCTBO  HEBO3MOXHOCTH  IMOCTPOCHHSI  aITOPUTMA  TPHU
HEJIOCTaTOYHOM KOJINYECTBE B3BEIIMBAHMN. 3aa4M HA UCIIBITAHUSA C IPYTUMU CHOKETAMH.

4. Urpsl u ctpaterun

CummerpuuHas ctparterus B urpax. Jloka3zaTeabCTBO CUMMETPHUYHOM CTPATETHUU.
CummeTpuyHas CTpaTteruss C «UEeHTpoM». IIpuMepbl HEBEPHOTO HCHOJIb30BAHMS
CUMMETPUYHOU CTPATETUU.

Bemrpeliable MO3UIMNA KaK METO KOHCTPYUPOBAHUS CTPATETHH.

Urpel Ha onepexenue. Urpbl, B KOTOPBIX OJUH UTPOK MOXKET TapaHTHPOBaTh ceOe
«HUYBIO».



VI. KOMBUHATOPUKA U TEOPUA MHOXECTB

1. KomGunaropuka

Hcnonb3oBanue cxem (rpadoB) mais y100CTBa MojicueTa KOJIMUeCcTBa CBSI3eH (J1opor,
pykonoxkatuit). JlokazatenbcTBa HEBO3MOKHOCTU MOCTPOEHHS rpada ¢ OonpeneseHHbIM
KoM4ecTBOM cBsa3el. [loacuer o01iero KoJIMyecTBa Urp B OAHOKPYroBoM TypHuUpe. CBs3b
MEXK]ly TPSMbIM MOJICUETOM YHCJIA CBA3€H MO CXEME U JBOWHBIM MOJICUETOM uepe3
CyMMAapHOE KOJIMYECTBO BBIXOISIINX «CBSI3EII».

JlepeBOo BapuaHTOB sl pelIeHuss KOMOMHATOpHbIX 3anad. Ilepexonm ot gepesa
BApUAHTOB K TIpaBuily mnpousBeneHus (mpasmwiry «W»). Ilomcuer koamyecTBa yucen C
ONPEAECICHHBIMU CBOMCTBAMM.

[TpaBmwio cymmser (npaBwio «WJIM») m mpaBwio mpowsBeAcHHs (paBmiio «M»),
OTIpe/IeNICHUE CUTyallMi Ui MCHOJB30BaHUS Ka)XJOro MpaBuia. 3anadyu, TpeOyromme
UCIOJIb30BaHUSI KOMOMHAIIUY ATUX MPABUJL.

[TepecTtanoBku 0€3 MOBTOPEHUN U C TTOBTOPEHUSMU Ha MPUMEpPE aHArpamM CJIOBa.
BriBo hopMy bl 17151 4Kclia IEpecTaHOBOK U3 MpaBujia pousBeaeHus. DakTopual u ero
cBoiicTBa. [lepecTtanoBku ¢ moBTOpeHUsIMU. BbIBO hOpMyIBL.

2. Teopust MHOKECTB

Huarpamma Oiinepa-Benna s nByx, Tpex u Oosnee MHOXecTB. Ilepecedenue u
00OBEMHEHNE MHOXKECTB, pA3JIMYHBIE METOAbl IMOJACYETa KOJUYECTBA JJIEMEHTOB B
MepeceueHuy U OOBEMHEHUH Ha TOTOBBIX IMarpaMmax.

BBeneHnue BcrmoMmoraTeapbHOM JuarpaMMbl I pelieHus 3aaadd. Paborta co
MHOXECTBAMU C HEHU3BECTHBIM KOJIMYECTBOM 3JEMEHTOB. Jlormueckue 3aaaud Ha
MHO’KECTBA, CBSA3aHHBIC C JOJISIMU U APOOSIMH.

Meton pomnosiHeHUA B 3aaadax. lcmonmp3oBaHue Kpyrop Oiiepa W METOAA
JIOTIOJIHEHUS] B KOMOMHATOPHBIX 33/1a4ax, B TOM YUCJIE JJIsl BBIYMCIECHUS KOJTMYECTBA YUCE
B JIMAMAa30He, ACJSIINXCS WU HE ACISIINXCS HAa KAaKUEe-TO YHCIIA.

Meton BBei€HUS IEPEMEHHOM IPU PELICHUU 3a4a4 IIPO MHOXKECTBA.

VII. KOMBEMHATOPHASA 'EOMETPUA

1. Packpacku u pazoueHus

UYepenoBanue OOBEKTOB KaK YaCTHBIM Cllydall «IIaxMaTHOW» PacKpacku.
YepenoBanue 00BEKTOB B psiy, MO Kpyry. OTHOCUTEIBLHOE KOJUYECTBO YEPEYIOIIUXCS
00BbEeKTOB. UeTHOCTh CyMMBI UKcell B MpoMexyTke. CBsi3b 4epeoBaHus U pa30oueHus Ha
napel. Pa3pe3anns maxMatHoul AOCkH. Maes ucnonb30BaHMs 3aJaHHOW IIaXMAaTHOU
pPacKpacku B I0KA3aTEIbCTBAX.

[ITaxMaTHasi packpacka JOCOK, €€ HCIOJIb30BaHUE JJIsl OILEHOK U JI0Ka3aTeJbCTB.
O060011IeHue maxMaTHOM packpacku Ha Ipyrue o0bekThl. [llaxmaTHas packpacka pedep u
rpaneil kyoa. [lpunuun J{upuxie B 3amavax ¢ packpackoi. Mcronb3oBaHue packpacku
JUTSL HAXOXKJICHHS U JJ0Ka3aTeIbCTBA €IMHCTBEHHOCTU MPUMEDA.

Bunabl packpacok kieTd4aThix JOCOK B JBa M Oojee 1Bera. Packpacka monocamu,
JIMaroHanbHasi pacKkpacka B HECKOJBKO IIBETOB, «KpyIHas» IlIaXMaTHasi pacKpacka.
Jloka3aTeabCTBO HEBO3MOXKHOCTH pa3pe3aHus Ha OCHOBE PaCKpacKu

2. Teopus rpados

N3o6paxkenne rpados. ['pad kak cnocod ya1o0OHOTO MPEACTABICHUS CBS3EH MEXITY
oowekramu. HM3omopdusm rtpadoB. Pazmmunbie cnmocoObl M300pakeHHS]  CBS3EH.
HeopuentupoBaHHbie U OPUEHTUPOBAHHBIE CBSI3HU.



HccnenoBanre BO3MOXKHOCTH HapucoBaTh (UTYPY OIHHM pocuepkoMm. Teopema
Diinepa kak (GopMaNbHBIN CIOCOO MPOBEPUTH, MOXXHO JIM HAPUCOBATh (PUTYPY OTHUM
pocuepkoM. HedeTHOCTh cTeneHeil BepIIH KaK CrIoco0 BBISBICHHS KOHIIOB Ty TH.

[Tonnsiit rpad. KoaudyectBo pebep B moiaHoMm rpade. I'padpl maxmaTHeIX GUryp u
KOJIMYeCTBO pebdep B HUX. JBYONBHBIN Ipad Kak MOJEIb CBA3EH MEXKITy O0BEKTaMH JIBYX
tunoB. [IpeacraBnenue Typaupa B Bujae rpada.

dopmanbHoe omnpenenenue rpada. Bepmmnbl, pedpa, crenenu BepumuH. Jlemma o
PYKOIIOXKaTUAX KaK crocol mojcueTa KoiauyecTBa pedep B rpade uepe3 cymMMmy CTeneHei
BepirH. CBOWCTBO YETHOCTH KOJIMYECTBA BEPIIUH HEUETHOU cTeneHu B rpade. Jlemma o
XOpOBOJaXx.

3. KomOunHaropHas reomeTpust

[TokpbITHE TIIOCKOCTH OJIMHAKOBBIMH  ¢urypamu (mapkerbl). [lomsitue o
MHOTOYTOJbHUKE. [lapkeTsl B ¢opMe MpaBMWIBHBIX MHOTOYTOJIBHUKOB (TPEYTOJIbHUKH,
KBaJpaThl, IIECTUYTOJbHUKH). 3aMOIICHHE KIETYaTbIMK (QUrypaMu. 3aMOLICHHE
MHOTOYTOJIbHUKaMU HEIPaBUJIbHOM (dopMBI. 3amorieHue HEBBITTYKJIBIMU
MHOTOYTOJIbHUKaMU. 3aauu 0 HauboJiee TNIOTHON YKIIaIKe.

HeBbimykiible pUIypbl Kak CpeACTBO MPEOJOJIECHUSI MHUMBIX IPOTUBOpEUHil. 3anaun
0 nepeceyeHuu Guryp.

ITPAKTUYECKUI DTAIL 7-9 KJIACCBI
Conepxanue 3rana
ConepxaHue MpakTHIECKOro 3tana Kypca «OIMMIIna IHass MaTEMATUKA) 110 KAKIOU
13 21 TeMaTHYeCcKuX JIMHUM PEEMCTBEHHO MPOJOJIKAET COAEPKAHNE O3HAKOMUTEIIBHOTO
stana «Marematnueckuil Teatp». CoriacoBaHoO C COAEPHKAHMEM HEMPEPBIBHOIO Kypca
MAaTeMaTUKH «YUyCh YUYUTHCS» 7151 7—9 KIIaccoB.

[. AP UOMETHUKA

1. Cymmbl

Teneckonnueckoe cymmupoBanue. CyMMBI € NEpPEMEHHBIMH  IIpElEIaMHu.
Ucnonbp3oBanue (HopmMysl COKpAIIEHHOTO YMHOXKEHHUS (pa3HOCTh KBaApaToB, KyOOB),
PA3JI0KEHNS] MHOTOWIEHOB HA MHOXHUTEIMN IIPU BEIYMCIIEHUN CYMM.

[locnenoBarenpHocTH. Yncia @ubOoOHAUYM Kak MpUMEpP  PEKYPPEHTHOIrO
cooTHomenus. CpoiictBa uncen duboHayun, CBsI3aHHBIE C CyMMHpOBaHUeM. [IpumMepsl
3a/1a4, NPy PEIICHUH KOTOPBIX BOZHUKAET MOCIEA0BAaTEIbHOCTE PUOOHAYYH.

[IpumeneHnue apupmMeTuuecKor, reOMETPUUYECKON MPOTrPecCuil U UX CBOMCTB MpHU
pemieHnu 3aaa4. [IoHsITHE O pEKYpPEHTHBIX COOTHOLIEHUSX.

2. Yucna u ux CBOMCTBA

OnpeneneHne  pauMOHAJIBHOrO  4ucia.  JlokKa3aTenabCTBO  PallMOHAJIBHOCTH
nepuoInyYeckux Apoodeit. KoHCTpyKInu ¢ paroHanbHBIMU YHCIIAMU.

OmnpeneneHne nppauroHaIbHOrO yncia. J[oka3arenbCcTBO UPPalrOHATBHOCTH YUCEI
Ha npumepe yncia 2. ConpsKeHHbIE UPPAlMOHAIBHBIE YHCIIA. Y MHOKEHHE BBIPAKEHUS
Ha CONpPSDKEHHOE. PalMOHAIBHOCTP M HMPPALMOHAIBHOCTH CYMMBI, Pa3HOCTH,
MPOU3BENICHUSI U YACTHOTO MPpalMOHANBHBIX Ynceld. MppalroHanbHOCTh OECKOHEUHBIX
HEMEPUOINYECKHUX JECATUUHBIX APOOEH.

[TpunoxxeHnss uppanMoOHaIbHBIX Yucell. lppanuoHanbHOCTH B anreOpanyecKkux
3amayax. CBA3b MEXAY JUArOHaJIbI0 U CTOPOHOM KBaaparta. HeBO3MOKHOCTE IOCTPOCHUS



IPAaBUWJIBHOTO TPEYroJIbHUKA C BEpIIMHAMU B Yy31ax ceTkd. [IpumeHeHue wuuen o
PalMOHAIIBHOCTHA U UPPALMOHAJIBHOCTY B TEOMETPUUYECKUX 3a7a4ax.

3. 3aKOHOMEPHOCTH

O060011IeHNEe YMCIOBOM 3a/laul Ha 33]]a4y C MEPEMEHHBIM KOJIUYECTBOM 3JIEMEHTOB.
@opMyIbl YUCIOBBIX 3aKOHOMEpHOCTeH. BBemenue QopMyn 3aKOHOMEpPHOCTEW mpH
MOJICUETE KOJWYECTBA OOBEKTOB B apU(PMETUUCCKUX, TCOMETPUICCKUX, JIOTHICCKUX H
KOMOMHATOPHBIX 33/a4ax.

Meron marematmyeckor uHaykumu. dopmanbHOE BBeAeHHE MmeTona. basa, mar
WHAYKIWW. Jloka3atensCcTBO anreOpandeckux paBeHCTB ((popMysr 3aKOHOMEPHOCTEH) C
MIOMOIIBI0 METO/Ia MAaTEMATUYECKON MHAYKIMU. 3aa4H C I1aroM, OTJIMYHBIM OT 1.

bosee cnokHbIE CXEMBl MATEMAaTUYECKOW MHIAYyKIMH. VHIyKIus CO CCBUIKOM Ha
HECKOJIBKO TPEABIIYIIUX 3JIEMEHTOB. Bo3BpaTHas cxema MaTeMaTUYEeCKOW WHIYKIIUU,
OpUMEPbl  HENPABWIBHOTO MPHUMEHEHHUS METOJa MaTEMaTHYEeCKOM  HMHAYKIUU.
Hcnonbs30oBaHne MeTona MAaTEMaTUYECKOW WHAYKIUU IIPU PELICHUM T€OMETPUYECKUX,
KOMOWHATOPHBIX, KOMOMHATOPHO-T€OMETPUUECKUX, TEOPETUKO-UHCIIOBBIX 3a/1a4.

4. BpeMs u IBUKEHUE

OtHocutenbHOE NBUXKEHME. [lepexo B cucteMy KOOpAUHAT, CBSI3aHHYIO C OJJHUM U3
O0OBEKTOB, JBWXKYIIMMCS MO TMPSMONM WIM TIO OKPYKHOCTH. J[IBIKEHHE MUMO
MPOTSKEHHBIX O0BEKTOB. J[BUKEeHUE MO peke. 3aauu O IBUTAIOIIEMCSI ACKaIaTope.

3amaunM Ha JBW)KECHHE C HECKOJIbKMMHU MEPEMEHHBIMHU. lIpuMeHeHne HepaBEeHCTBA
Komm o cpennem apudmeTuyeckoM U CpeaHEM T€OMETPUYECKOM ISl JIBYX YHCEII,
HepaseHcTBa [lITypMa B 3aauax Ha JBHXKEHUE.

CBeneHMe TEKCTOBBIX 3a/1a4 (Ha JBUKEHUE, COBMECTHYIO paOOTy U T. J.) K TUHEHHBIM
Y HEJIMHEWHBIM CUCTEMAaM C HECKOJIbKUMU IMEPEMEHHBIMU.

II. TEOMETPUA

1. 'eomeTpuyeckoe MBIIIIECHUE

3agaun Ha moOcTpoeHue. PenieHWe HECTaHIApPTHBIX 3a/lad Ha IOCTPOEHUE,
Haxoxzaenue [ MT. Mcnonp30BaHre CUMMETPHUM B 3aJladax Ha rnmocrpoeHue. Ilocrpoenue
KpaT4yauIlnX IyTel. bBUCCEKTPUCHI, CepeIMHHBIE NTEPIIEHANKYJIAPHI Kak | MT.

Pemienne 3amay, MCHONB3YIOIIMX JIOIOJHUTENIBHBIE TIOCTPOEHUS: YIBOEHHUE
Me/IMaHbl, OTKJIaJbIBAHUE PABHOTO OTPE3Ka Ha MPOIAODKEHHH CTOPOHBI («(CIPSIMIICHHEY),
MOCTPOCHUE CEPEIMHBI OTPE3KA, MPOBEICHUE BHICOT, BCIIOMOTaTEIbHON OKPYKHOCTH.

JIBM>KEHHS TIIIOCKOCTH M MX MCIIOJIB30BAHHUE MPU PEIICHUH T€OMETPUUECKHUX 3a7ay.
[lenTpanbHas, oceBasg U ckoyb3simas cumMmerpus. [loBopot. IlapannensHbli epeHoc.
['omoTeTus, TOBOPOTHAS TOMOTETHSI.

2. [Inomann

dopmysia TIIOMIATM TPEyroJibHUKA. BBIBOJ (hopMyJibl IIIOMAAN MPOU3BOIBHOTO
TPEyTOJIbHUKA C BEpPIIMHAMHU B y3j1aX CETKH. BriBo (hOpMYyIIbI IJIOIIAAN TPOU3BOJILHOTO
TPEYTOJIbHUKA C TIOMOIIBI0O METOJa JOMOJIHeHUs. Brrumcinenwe mmiomaneid ¢uryp c
MIOMOINIBIO pa3pe3aHuil Ha 3JIEeMEHTapHbIE YaCTH (IPSAMOYTOJIbHUKHA U TPEYTOJIbHUKH ).

Meron Tpanchopmaruu  TUIONIAACH, OCHOBaHHBIM Ha QopMyse IUIOIaau
TPEyTOJIbHHKA.

®opmyna [Iuka mist BeIUKMCIEHHUS IUIOMIAJEH MHOTOYTOJIBHUKOB C BEpPLIMHAMU B
y35ax ceTku. Ee 1oka3arenbCTBO METOIOM MATEMATUYECKON MHAYKIHUU U IPUMEHEHUE B
3a/1a4ax.



3. 'eomeTpuyeckre HepaBEHCTBA

HepaBeHCTBO TpeyrojpHHKa W JIONMOJHUTENBHBIE NOCTpOeHHs. lcronb3oBaHue
JOTIOJIHUTENIBHBIX IOCTPOEHUN IPH JOKA3aTEIbCTBE TEOMETPUUECKUX HEPABEHCTB. 3a/1a4a
O HaxOXXJICHUM KpaT4aMIIEero MyTH MEXAY ABYMS TOUYKAMH, HAXOIAIIUMUCS MO OAHY
CTOPOHY OT 3aJlaHHOM NPSIMOM, KaCArOLIETrocs 3TOU IpsAMOU. boree cioxHble 3a1a4u 0O
KpaT4allluX IIyTSAX, UCIOJB3YIOIKNE CAMMETPHIO U HEPABEHCTBO TPEYTOJIbHUKA.

HepaBencTBo nomaHOi Kak 0000IllleHHE HEpaBEHCTBA TPEyrojibHHKA. Teopema o
MOHOTOHHOCTH IEPUMETPA: €CIU BHYTPHU OJHOTO TPEYTOJbHUKA HAXOIAUTCS NPYIOW, TO
IIEPUMETP BHYTPEHHETO TPEYTOJIbHNUKA MEHBIIIE IEPUMETPA BHELITHETO.

Cnydan B reoMeTpHYECKMX  3ajadax. Jloka3aTenbcTBO  MPaBUIIBHOCTH
JOTIOJIHUTEIIBHOTO TIOCTPOEHHS.

4. AHAIUTUYECKHE METO/bI B TEOMETPUN

Teopema Iludaropa. JlokazaTenbcTBa TEOpPEMbI, OCHOBaHHbIE Ha CBOMCTBAX
wiontanet ¢puryp. [Ipumenenue teopemsl [ludaropa npu pemennn 3ai1ay Ha pazpe3aHue.

JlekapToBbl KOOpAMHATBI HA IUIOCKOCTH. MeTon KOOpAMHAT Uil  PELICHUA
reOMETpUYEeCKUX 3anad. Bekropsl, ux cBoucrBa. lcrnons3oBaHue BEKTOPOB B
FEOMETPUYECKUX T0OKA3aTEIbCTBAX.

Teopembl CHHYCOB M KOCUHYCOB. IMX IIpuMeHEHHME B TI'€OMETPUYECKHUX
JIOKa3aTEIbCTBAX.

1. AJITEGPA

1. Ot yucen k OykBam

AnreOpanveckue npeoOpazoBanus. Ilonsatne 00 OAHOWIEHE, MHOTOYICHE.
Pa3noxeHne MHOTOUYJIEHOB Ha MHOXKUTENU. DOPMyIIbl COKPAIIEHHOTO YMHOXEHUSA U UX
IIPUMEHEHUE TIPU PELICHUH 33]1a4.

MHorouieHsl ¢ ieJbIMU Ko3(ppuimentamu, ux cBoiictsa. CBoicTBa K0O3PPUINEHTOB
MHoOrouieHa. Teopema Buera s KBaapaTHOTO TpexXuieHa.

KBanparHseiil TpexuiieH, €ro CBOMCTBA.

Jloka3aTenbCTBO TeOpeMbI be3y 11 MHOIOYJIEHOB, €€ UCIOJIb30BAHUE IPU PELICHUN
3anad. [loHATHE aCUMNTOTHMKM Ha MPUMEPE 3aBUCHMOCTH IOBEICHHS MHOTIOWIEHA OT
3HaKa ero crapiiero kodddunuenrta. Teopema Buera.

2. OyHKIHMOHAJIBHBIE 3aBUCHUMOCTH

JIuneitnast  ¢ynkumus. CBOOOAHBIM uleH H  yIVIOBOM KO3 (UIMEHT, UuX
reomeTpudyeckuii cMmbicia. ['paduk nuHeitHoM (yHkuMHU. TOUKH € I1EIOYMCICHHBIMU
KOOpJIMHATaMH Ha npsMoi. Vcnonb30BaHre CBOMCTB JIMHEMHOW (YHKIIMH TIPU PEILICHUH
HECTAHJAPTHBIX 3a]1a4.

KBagpatuunas ¢ynkuua. ['eomerpuueckuii cmbicia KoddduimenToB. ['padux
KBaJpaTUYHON (PYHKIUU.

Hcnonb3oBaHne CBOMCTB HEMPEPHIBHOCTU TpapukoB GyHKUUN JIJIs1 pelIeHUs 3a/1a4.

Pacno3naBanue (yHKIMI MO WX CBOWCTBAM W 3Ha4YeHUsSM. VIHTEpHOISAIMOHHBIC
MHOTOYJICHBI.

3. HepaBeHCTBA U OLICHKU

Jloka3zarensCTBO HEpaBeHCTB. HeoTpuuarenpbHOCTH KBaapara uucia. BeigeneHue
MOJIHBIX KBaJpaToB. HepaBeHCTBO O cpeqHuX apupMETHYECKOM U I€OMETPUUYECKOM IS
IByX uMcesl. HepaBeHCTBO 0O cCyMMe KBaJpaTOB TpEX YHCEI M HX [ONapHBIX
MTPOU3BEACHUSAX.

CBeneHre HEpaBEHCTB K YK€ U3BeCTHbIM. HepaBeHCTBa O CpeTHUX 1Sl ABYX YMCEIL.



TpancHepaBeHCTBO, HepaBeHCTBO YeObiieBa. CHUMMETpUYECKHE M LUKIMYECKHE
HEPaBEHCTBA.

HepasenctBo Ko — bynsikoBckoro — IIBapua. CriocoObl ero goka3areiabcTBa.
Jlemma Twury.

O6mmit ciyuyait HepaBeHcTBa 0 cpeanux. Meron Iltypma nokasarenbcTBa
HEpPABEHCTB. [[0Ka3aTeNnbCTBO KJIACCHYECKUX HEPABEHCTB C MOMOIIBI0 MeToa [ltypma.

IV. TEOPUA UMCEJI

1. lenuMocTh

Anroput™m EBximmaa. Ceoiictea HOJl m1 HOK. Teopema o aMHETHOM npeacTaBIeHUU
HO/I, ee ucronp3oBaHue I HAXOXKICHHSI YACTHOTO PEIICHUS JTMHEWHBIX TUO()AHTOBBIX
YPaBHECHUM.

Henunelinble ypaBHEHHs B LEJbIX, HEOTPUUATEIBbHBIX, HATYpaJbHBIX YHCIaX.
Hcnonb3oBanue creneHei BXOXKJIEHUS MPOCTHIX ducesn. MeToa O0eCKOHEYHOro CITycKa.
Hcnonbs3oBaHue cpaBHEHUM N0 Monayiro. [IpuMeHeHue pasiioKeHUuss Ha MHOKUTENH,
BBIJICTICHUS MTOJHOTO KBajaparta, Apyrux OCVY.

MynbTumiiukaTuBHble  QyHKIUU. @DyHKIuUs Oiyiepa, MNPOCTEHIINE MPUMEPHI
Bbrunciienust pyHkiuu. Cesaszb ¢ MTO. Teopema Diinepa.

2. OcraTku

ITepeGop mo octaTkaMm. OcTaTKu KBapaTOB MpH AeieHnn Ha 3, 4, 5, 7, 8, 9.

CpaBHenusa no moxayiro. CBOWCTBA CpaBHEHMU. Bompoc o AeneHnn CpaBHEHUU.
CpaBHeHHs KaK yAOOHBII METO/T 3alHCH Iepedopa Mo OCTaTKAM.

Pemienue cpaBHEeHMI uepe3 CBEIEHUE K JMHEHHBIM TUO(GAHTOBBIM YPaBHEHUSIM.
Pemenne nMHENHBIX TMO(DAHTOBBIX YpaBHEHUH.

Maunas reopema @epma. JlokazaTenbCTBO UEPE3 OCTATKU MTPOU3BEICHUM PU JETICHUN
Ha p. JlokazarenscTBO 1o nHAYKIUU. Teopema Bunbcona. [Ipumenenne MT® u Teopembl
BunbscoHa B 3agauax T€Opun 4ucel.

Teopus uncen Ha okpykHocTu. [lepBooOpasnbiii kopeHb. [lopsimok (mokazarenn)
yyucia 1o MoAayJto, ero cBouctBa. Kmaccel BbiueToB. JlokazarenbctBO MTO® uepes
nokasarenu. JlokazarenbctBo MT® yepes cucTeMsbl BBIUETOB.

V. JIOTUKA

1. Marematnueckas J0ruKa

[IpuemMbl pemieHHs JOTMYECKMX 3alad Ha OLEHKY W mnpumep. JlokazarenbcTsa,
HCTIOJB3YIOIIUE PACKPACKY 00BEKTOB U pazOueHue Ha rpynmbl. OTpUllaHUE JOTUYECKOTO
CJIe10BaHUS.

Hcnonp3oBaHne MpUHIKAINIA KPAUMHETO IIPU PELICHUH JIOTUYECKUX 3a1a4. Jlornueckue
dbopMyJibl, MX UCIOJB30BAaHUE [JII TOCTPOCHMUS OTpHUllaHWil. 3akoHbl e MopraHna.
TaOmuIbl HICTUHHOCTH.

I'pader B normueckux 3amadax. [Ipumepbl KOMOMHUPOBAHHBIX JIOTMYECKUX 3aj]ad,
CBSI3aHHBIX C APYTHUMH 00JIACTSIMU MaTEMaTHKHU.

2. ITpyuHIUIIBI pelIeHus 3a1a4

[IpyHuMn  y3KHX MECT Kak HHCTPYMEHT KOHCTPYUPOBaHHS  IIPUMEPOB,
JI0KA3aTeNIbCTBA YTBEPKACHUH (B TOM YMCIIE B KOMOWHAIIAY C IPYTUMH METOJIAMHU, TAKIMHU
KaK METOJl «OT MPOTUBHOTO»). PaccMoTpeHne HanbOobIIero Wil HAMMEHBIIIETO Yncia B
pany, ynopsaounBanue. ['eoMeTpruieckuil MpUHIIUIT KPanHETO.

[Ipoueccel. MHBapumaHT Kak METOJ AOKAa3aTeIbCTBA YTBEPKIACHHM, BBIICHEHUS
pe3yiabTaTa npouecca. MHBapuaHThl, CBA3aHHbIE C TEOPHEH uncen (AeIUMOCTb, OCTaTKH).
NHBapuaHThl B TEOMETPUUECKUX 3a/1adax. Packpacka Kak MHBAPUAHT.



IlonynHBapuaHT, cpaBHEHHE ¢ MHBapuaHTOM. HaxokIeHue nojlymMHBapuaHTa Kak
METOJl [0Ka3aTesIbcTBa KOHEYHOCTH Ipouecca. CyMma M NPOU3BENCHHME YUCET Kak
nojgyuHBapuaHT. llodynHBapuaHTBl B KOMOMHATOPHON TI€OMETpUH, TEOpuu TIpados,
r€OMETPUYECKUX 3a7a4ax.

3. AIrOpUTMBI U KOHCTPYKIIMHU

[lonATHE O «KamHOM» anropuT™Me. «KaaHbI» anrOpuTM Kak METOJ IOCTPOCHUS
IIPUMEpA, J10KA3aTeIbcTBA MHUHUMAIBHOCTH WM MakKCHUMaJIbHOCTH. lcmosib3oBaHue
(OKaJTHOTO» aJropuTMa IMpU IOCTENEHHOM KOHCTPYUPOBaHMH. OTKIOHEHHE OT
(OKAaJTHOCTH.

CocraBiieHue ajaropuTMOB, padOTAlONIMX BHE 3aBUCUMOCTH OT MPOMEXYTOUYHBIX
pe3yabTaToB padboThl anroputMma. CBA3p ¢ cucreMamu cuucieHus. [lpuMepsl Takux
ANrOPUTMOB B 3aJ1a4ax Ha B3BCILIMBAHUS, YTaIbIBAHUE, B 33/1a4aX HA KJIETYATHIX TOCKaX.

O0600111€HIE METOIOB J10Ka3aTEIbCTBA HEBO3MOKHOCTH [TOCTPOCHUSI AJITOPUTMA IIPH
ONpPENENIEHHBIX YCI0BUAX. OL[EHKA CI0KHOCTU aITOPUTMOB.

4. Urpsl u cTparerun

Crparerust npeBapUTEIbHOTO pa30MeHus XOJ0B Ha Mapbl B MATEMAaTUYECKUX UTPax
11 IByX UTPOKOB, CBA3b ¢ TeMOil «CooTBeTcTBUs». Pa3Onenune Ha mapbl BO BpeMs UTPHI.
CrpaTteruu co31aHusl «3all0OBETHUKOBY.

HexoHCTpYKTMBHOE TOKA3aTENbCTBO CYIIECTBOBAHUS CTPATETUN.

Urpsl Ha rpadax. Mcnonp30BaHHe JBOMYHOW CHUCTEMBI CUMCIEHUS B TEOPUHU MIP.
Urpa Hum.

VI. KOMBMHATOPHUKA

1. KomGunaropuka

PazMemiennss ¢ NOBTOPEHHMSIMH M MX MCIOJIB30BAaHUE IIPU PELIICHUM 3a/1ad.
Pa3menienuss 6e3 mnoBTopeHuil. BeiBon (opmysbl M ee 3amuch B BUAE OTHOIICHHS
(hakTOpHaoB.

Yuciio coyeTaHWil W €ro CBsi3b C YUCIOM pa3MenieHui. BwiBog dopmysibl.
KoMmb6unaropHoe u anredpanyeckoe 10Ka3aTeabCTBa PaBEHCTB Ul YUCIIa COUYETaHHM.

CaoiicTBa umcen codyeTaHuii. BeiBoa ¢GopMyibl mapoB ¥ MEperopojok. Bzaumuo
OJIHO3HAYHbIE COOTBETCTBUA B KOMOMHaropuke. Mpaes konupoBaHus — 3ajad.
KoMOuHaTopHble 3a1a4u ¢ MHOXKECTBaMH.

bunom HerotoHna, Tpeyronsauk Ilackans, cBs3p mexay HuMH. X mpuMeHeHue npu
peleHnuy 3aaad.

2. Teopust MHOXKECTB

dopMyia BKIOUYEHUN-UCKIIFOYEHUN ISl TPEX MHOXKECTB.

O6o06menne (GopMysnbl BKIIOYEHUU-UCKIIOUEHUM Ha HECKOJIBKO MHOYECTB.
KomOunaropnoe nokazarensctBo. [Ipumenenue Gopmysibl BKIOUEHUNH-UCKITIOUEHUN TTPU
penieHnu 3a1a4 KOMOMHATOPHOU FEOMETPHHU.

NupykuronHoe JI0Ka3aTeabCTBO bopmyIbI BKJIIOUEHU N -UCKIIOYCHHU .
Hcnonp3oBanue nzoMophu3Ma MHOKECTB JJIs YIPOILEHHUS MOJICYETa YKClia BAPHAHTOB.

VII. KOMBMHATOPHAA TEOMETPUA

1. Packpacku u pa3oueHus

Pa3buenue Ha rpynmbl 0OBEKTOB IBYX THUIIOB, PACTIONIOKEHHBIX 0 KpyTy. Pazonenue
JOCOK Ha YacTH JIJIs I0Ka3aTeabCTBa oleHOoK. [loacuer o0uiero koauyecTsa pa3oueHui.

Omnpenenenre NpaBUIIbHBIX BEPIIMHHON U peOEpHON packpacok. JIBy10JbHbIN rpad
Kak npumep rpaga, pacKkpalmBaeMoro B J1Ba I[BETA.



Xpomatuueckoe ymucio rpada. [lnanapueie (mmockue) rpadpl, UX CBA3b C KAPTAMHU.
[IpoGnema yetbipex kpacok. @opmyna Ditepa st CBA3HOIO MII0CKOTo rpada.

2. Teopus rpados

CesizHOCTh Tpada, KOMIIOHEHTHI CBsi3HOCTH. [lukibr B rpadax. JlepeBo, ero
OnpeJeeHUs] U CBOWCTBA. 3aBUCUMOCTh MUHHUMAJILHOTO KOJIMYECTBA pedep B rpade oT
YKMCJIa KOMIIOHEHT CBSA3HOCTH.

JIBynonbHble rpadsl. Kputepuii 1ByA016HOCTH.

Brinenenne ocroBHoro aepesa. [lonsemmBanue rpada. JlomomuutenbHbIA Tpad.
Hcnonp3oBanue rpadoB B TEOPUH YnCe, KOMOMHATOPHON TE€OMETPHH.

OpueHnTupoBaHHbIe Tpadbl, UX CBOMCTBA U 007aCTh MPUMEHEHHUS.

Kputepuii cymiecTBoBaHMs 3ijiepoBa MyTH, diliepoBa 1ukia B rpade. PasOuenue
MPOU3BOJIBHOTO Tpada B 00BEAMHEHUE MPOCTHIX MyTEH W HEMEePeCeKaromUXCsl IIUKIIOB.
['aMUIbTOHOB MyTh, TAMUJIBTOHOB LUK B rpade. CyliecTBOBaHNE raMUJIbTOHOBA ITyTH B
MIOJIHOM OPUEHTHUPOBAaHHOM rpade. [Ipumepsl rpagoB 6€3 raMUIBbTOHOBBIX LIUKJIOB.

3. KomOunaropHas reomeTpust

Packpacky IUIOCKOCTH C OINpPEACIICHHBIMUA CBOMCTBaMH. 3aJadyd O HAaxOKJICHUU
OJIHOLIBETHBIX M pAa3HOLBETHBIX TOYEK HA OIPEACIICHHOM paccTOosHMM. Packpacku
napkeToB. Packpacka o0beMHBIX QUTYD.

OmnpeneneHre BBITYKJIOTO MHOXECTBA. Pa3iauuHble ONpeneseHus BBIMYKIIbIX
MHOT'OyTOJIbHUKOB, UX SKBUBAJIEHTHOCTb. [[oHATHE O TpuaHrysuuu. JlemMMa o quaroHanu.
TpuaHrynsiuss TpOU3BOJIBHOIO MHOTOYroJibHHKA. Jloka3aTenbCcTBO (HOPMYJT CYyMMBI
I'paayCHBbIX MEP BHYTPEHHUX U BHEIIHUX YIJIOB MHOTOYTOJIbHUKA. CBSA3b TPUAHTYJISALIUN C
JepeBbsIMU. JIleMMa 0 HaTu4uK B TPUAHTYJISIIUH ABYX TPEYTOIBHUKOB C IByMs CTOPOHAMH,
COBIAJAIOUIMMU CO CTOPOHAMHM MHOTOYTOJIbHUKA.

OnopHast mpsiMasi MHOTOYroJibHUKA. Breimykmas 000J04YKa CHUCTEMBI TOYEK.
[TocTtpoenue BeIMyKJIOW 000JI0uKK. Vcmonp3oBaHWe TpU  pEIIEHWW 3a7a4 |
JIOKA3aTENbCTBE YTBEPKICHUM.

Inanupyemvle pesyrbmamsl 0C80€HUSA KYPCA BHEYPOUHOU OesimeNbHOCmU

Jluunocmuule pesyrbmamot

dbopMHpOBaHUE TPEICTABICHUH O MaTeMaTHKE, KaK YacTH OOIIeYeIOBEUYECCKOM
KYJbTYpbl, O 3HAYUMOCTH MaTeMaTHKA B Pa3BUTHHM I[MBWIM3AIMA W COBPEMEHHOTO
00IIIeCTBA;

Pa3BUTHE JIOTUYECKOTO ¥ KPUTUYECKOT'O MBIIIJICHHUS, KYJIBTYPBI PeUH, CIIOCOOHOCTH
K YMCTBCHHOMY JKCIICPUMEHTY

dbopMHUpOBaHNE WHTEUICKTYaJTbHON YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MIPEOIO0JICHUIO MBICITUTEIBHBIX CTEPEOTUIIOB, BRITCKAIOIIHNX U3 OOBIACHHOTO OIIBITA;

BOCITUTAHUE KA4eCTB JIMYHOCTH, OOECIICUMBAIONINX COIMAIBHYI0 MOOUIBHOCTD,
CITIOCOOHOCTh MPUHUMATh CAMOCTOSTCIIBHBIC PEIICHHUS;

(bopMupoBaHHE KaUSCTB MBIIIJICHUS, HCOOXOAMMBIX JIJIS aJIallTallik B COBPEMEHHOM
UH()OPMAITMOHHOM OOIIIECTBE;

pa3BUTHE HWHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MaTeMaTHYECKHX
CITOCOOHOCTEH.



Memanpeomemmuvie pe3yromamol

PerynstuBHbIe:

CTaBUTb U (OPMYJIHPOBATH MPOOJIEMBI, CAMOCTOATENBHO CO3/1aBaTh AJTOPUTMBI
JEeSTEIBHOCTH MPHU PEIICHUU MTPOOJIEM TOUCKOBOTO XapaKTepa;

COCTAaBJISITH IUIAH U MOCIEI0BATENBHOCTD ACHCTBUN;

ONPENEIIATh MOCIE0BATEILHOCTh TPOMEKYTOUHBIX 1IEJIE U COOTBETCTBYIOIIUX UM
JNEUCTBUM C yUETOM KOHEYHOTO PE3yJIbTaTa;

MPEABUACTh BO3MOXKHOCTh TIONYYCHHUSI KOHKPETHOTO pE3yJibTaTa IMPU PEIICHUH
3azay;

OCYILIECTBIATH KOHCTATUPYIOUIUNA U MPOTHO3UPYIOIIMA KOHTPOJIb IO PE3yibTaTy U
CrocoOy JIeHCTBUS;

aJIeKBaTHO OLIEHWBATh TPABUILHOCTD U OIIMOOYHOCTD BBHITIOJIHEHUS YUeOHOM 3a/1a4H,
€€ OOBEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€ PEIICHUS.

[To3HaBaTenbHbIE:

CaMOCTOSTENbHO BBIIETATH U (DOPMYITUPOBATH MMO3HABATEIHHBIC 11ETTH;

yCTaHaBJIMBATh MPUYMHHO-CIICJACTBEHHBIC CBS3H; CTPOUTD JIOTHUECKHUE PACCYKICHUS,
yMO3aKJIt0OueHUs (MHIYKTUBHBIE, 1€TyKTUBHbBIC, IO AHAJIOTUH ), BEIBOJIBI;

HCITOJIh30BaTh HH()OPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH;

BHJICTh MaTEeMAaTUUYECKYIO 3a7a9y B APYTHX JUCITUTUIMHAX, OKPYKAIOIICH KU3HH,

BBIJIBUTATh THUIOTE3bl TNPU PENICHWH 3aJad W IOHUMATh HEOOXOIUMOCTh HUX
MIPOBEPKH;

OCYULIECTBJISTh JESTENbHOCTb, HaIlpaBJICHHYIO HAa  peuieHue 3aa4y
HCCJIEI0BATENbCKOTO XapaKkTepa;

BbIOMpaTh Hanboiee 3 (PEeKTUBHBIE U pallMOHATBHBIE CITIOCOOBI PEIIEHUS 3a/1ay;

UHTEPIPETUPOBAT, MH(POPMALUIO (CTPYKTYpUPOBATh, MEPEBOAUTH U3 TEKCTOBOTO
dbopmata B TAONMYHBIM WM TpapuiyecKuid) B TOM YHCIE€ C MCIOJb30BaHUEM
UH()OPMAITMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTHH;

OIICHUBAThH UH(GOPMAIINIO (KPUTHYECKAsI OIICHKA, OIIEHKA JOCTOBEPHOCTH);

yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIC CBSI3U;

0000111aTh TOHATHUS — OCYIIECTBIISATH JIOTHUECKYIO ONIEPAIIHIO TEPEX0/1a OT BUAOBBIX
MPU3HAKOB K POJOBOMY IMOHSATHIO, OT TMOHSATHS C MEHBIIUM OOBEMOM K TIOHSATHIO C
O0OIBIINM 00BEMOM;

OCYLIECTBJISITh CPABHEHUE, KIACCU(PUKALINIO, CAMOCTOSATEIBLHO BhIOMpasi OCHOBAHMUS
Y KPUTEPHUH JIJIS YKA3aHHBIX JIOTHYECKUX OTepaIuii;

CTPOUTH JIOTMYECKOE PAaCCY>KIEHHUE, BKJIOYAIOLIEEe YCTAHOBJIEHUE MPUYUHHO-
CJIEJICTBEHHBIX CBS3EH.

KommyHukaTuBHBbIE:

OpraHU30BbIBATh yYEeOHOE COTPYIHUYECTBO M COBMECTHYIO JEATEIBHOCTh C
VUYUTEIEM W CBEPCTHUKAMH: OMNPEACNATh eI, pachpeneisaTh (YHKIUH U POJHU
YYaCTHUKOB;

B3aMMOJICHCTBOBATh M HAXOAWTHh OOIIME CHOCOOBI paboThI; paboTaTh B TPYIIIE;
HaXOJIUTh OOIIee peleHre 1 pa3peniaTh KOHQIUKTH Ha OCHOBE COTJIACOBAHUS TIO3UITUHN U
y4eTa UHTEPECOB, CIyIIaTh MapTHepa; GopMyIupoBaTh, ApryMEHTUPOBATh U OTCTAMBATh
CBOE MHEHMUE;

IPOrHO3UPOBATh BOZHUKHOBEHHE KOH(MIMKTOB IPU HATMYUU PA3HBIX TOUEK 3PEHMUS;

paspeniaTh KOHQIMKTH HA OCHOBE y4€Ta HHTEPECOB U MO3UIINI BCEX YUYACTHUKOB;



KOOPJIMHUPOBATh U MPUHUMATH PA3JIMYHBIE MO3UIIMHA BO B3aUMOICUCTBUM;

KOOPJIMHUPOBAThH CBOIO MO3UIIMIO C MO3ULUAMH MapTHEPOB B COTPYIHUYECTBE MPU
BbIPA0OTKE OOIIEr0 PEIICHUS] B COBMECTHOM 1€ATEIbHOCTH;

3a/1aBaTh BOINPOCHI, HEOOXOIMMBIE JIJISi OPTraHU3alMU COOCTBEHHOM NIESITEIbHOCTH U
COTPYJHHYECTBA C MMAPTHEPOM;

OCYILIECTBIATh B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYIHUUECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIIb.

IIpeomemmuvie pezyrvmamuol

K koHIly 00y4yeHus B MATOM Kjacce 00yqaromunics HayYnuTCs:

[. APUOMETHUKA

1. Cymmbl

- BBIYUCIATH CyMMBl YHMCEJ, MAYLIMX YEpE3 PaBHBIE NMPOMEKYTKH, C IOMOLIBIO
pa30ueHus Ha apbl;

- IPUMEHSTH (POPMYITy CyMMBI BCEX HAaTypalbHBIX YUCEN OT 1 10 n;

- UCTIOJIb30BaTh MOJICYET CYMMBbI YUCEII B 3a/1a4aX O pa30MEHUH Ha Maphbl IPYIII YUCE
C PaBHOM CYMMOW.

2. Yucna u uX CBOMCTBA

- KOHCTPYHUPOBATh MPUMEPHI C APOOSMU;

- IPUMEHATh apu(METUYECKHE CBOICTBA Ipo0ei, MpaBuiia COKpaleHus: 1po0ei B
3a/1a4ax-KOHCTPYKTHUBAX;

- pemarh 3aJ1a4d O PABHOMEPHOM pACHPENEIICHUM YacTe MEXIY HECKOJIbKHUMH
JIXOJIBMH.

3. 3aKOHOMEPHOCTH

- IPOBOJIUTH NPEBAPUTENIBHBIN aHAIU3 B 3/1a4aX-KOHCTPYKTHBAX;

- HCIIOJIb30BaTh pa30MeHHe Ha MOA33Jaud MpPHU TMOCTPOCHUH T€OMETPUUYECKUX H
YUCJIOBBIX KOHCTPYKIIUH.

4. Bpems U IBUKECHUE

- CTPOUTH U IPUMEHSATH HECTAHAAPTHBIE CXEMBbI (UEPTEXkKH) K 3a7jauaM Ha JIBH)KEHUE;

- n300paxaTh CKOPOCTH JABM)KEHUS B HACTIX (€AMHUYHBIX OTPE3KaxX);

- UCTI0JIB30BaTh Oosiee KpynHble enuHuiibl Bpemenu, HOJl u HOK nns ypaBHuBanus
pPacCTOSTHUIM.

II. TEOMETPUA

1. 'eomeTpuyeckoe MBILIIEHUE

- u300paxkaTb  pa3BEpTKH  MPOCTBIX  MPOCTPAHCTBEHHbIX  puryp  (KyoO,
napasuiesienune;], TupamMmua);

-  Toa0MpaTh MOAXOASIIME pas3Hble pa3BepTKU Kyba U MPSMOYTOJBHOIO
napajuie’enuneaa s peleHus 3aaaq;

- n300paxkaTh Tpu Buja 00bEMHOMN (UTYPHI;

- BOCCTaHaBJIMBaTh BO3MOXXHYIO ()OpMYy MPOCTPAHCTBEHHOH (UTYpHI MO €€ TpeM
BH/JIAM.

2. ITnomanu

- IPUMEHSTh METO Niepedopa B reOMETPUUECKHUX 3aJja4aX, COOOpaKEHU CUMMETPHUH
IUIsL €T0 YIIPOILECHHUS,

- UCII0JIb30BaTh (PUTYphl NEHTAMUHO IPU PELLICHUU 337a4 Ha pa3pe3aHue;



- BBOJUTHb BCIIOMOTATEJIbHYI0 CETKY (C YKPYNHEHHBIMH WM YMEHBIICHHBIMU
KJIETKaMH, HaKJIOHHYIO CETKY) JUIsl BRIYMCIICHUS TIIOIIAie Puryp Ha Kietdaton Oymare;

- TPUMEHSTH TMapajuICIbHBIM IEePEeHOC Ha KieTdyarod Oymare i YIPOIICHHS
BBIYUCIICHUS IO GUryp;

- POBOJIUTH MPEIBAPUTEIILHBIN aHAIM3 B 3a7]a4axX O epeKkpauBaHuu Quryp;

- HaXOJUTh BO3MOXKHBIC CITOCOOBI pa3pe3aHust W COCTaBIICHHUS (PUTyp B 3amadax o
nepeKpanBaHud (PUTYp ¢ TOMOIIBIO METOJIA «TIPOO M OIITUOOKY, TPUHITUTIA «Y3KHUX MECTY.

3. 'eomeTpuyeckue HEpaBEHCTBA

- paccMmaTpuBaTh BCE HEAKBUBAJIICHTHBIC BapUaHThl B3aMMHOIO PAaCIOIOKECHUS
HECKOJIbKUX TOYEK Ha MPSMOW;

- BBIUUCIIATH KOOPJIMHATY CEPE/IMHBI OTPE3Ka Ha YMCIOBOU MPSIMOiA;

- HaxOJHTh PACCTOSIHUE MEXKIY CEepeIMHaMH OTPE3KOB Ha YWCIOBOM MPSIMOM IO
KOOpJAMHATaM BEPIIHUH 3TUX OTPE3KOB.

III. AJITEBPA

1. Ot yucen k OykBam

- BBOJUTH yA00HYIO MIEPEMEHHYIO B HECTAHIAPTHBIX TEKCTOBBIX 3aj1a4yax;

- COCTaBJISITh U pPelllaTh YPABHEHUE C OJHOMN MTEPEMEHHOM.

2. OyHKIIMOHAJIbHBIC 3aBUCUMOCTH

- yCTaHaBJIMBaTh B3aWMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY 3JEMEHTAMHU JBYX
MHOJKECTB;

- UCHOJIb30BaTh B3aMMHO OJHO3HAYHOE COOTBETCTBHE (pa30MEeHHE Ha mapbl) I
CpPaBHEHMS KOJMYECTBA SJIEMEHTOB B JIBYX MHOKECTBAX;

- MPUMEHSTh METO]T pa30UECHUS Ha Maphl MPU PEIICHUN KOMOMHATOPHBIX 3a/1a4.

3. HepaBeHcTBa M OLIEHKHU

- JIOKa3bIBaTh OLICHKW 3HAYEHUSI BEJIMUUHBI «CBEPXY» U «CHU3YY;

- ICTIOJIb30BATh OIEHKHU «CBEPXY» U «CHHU3Y» ISl OTpaHUYEHUS repedopa YUCIIOBBIX
3HAUCHUI BEIIUYHMHBI;

- TPUMEHATH JIBYCTOPOHHHE OIGHKHM IS JI0Ka3aTeJlbCTBA E€IUHCTBEHHOCTHU
BO3MOKHOT'O 3HAYCHHUS HEU3BECTHOM.

IV. TEOPUS UUCEJI

1. JlenumMocCTh

- IPUMEHSTh CBOMCTBA JICTMMOCTH, IPU3HAKK JASIUMOCTH Ha 2, 4, 8, 5, 25, 10, 3, 9
MIpU PEIICHUU HECTAHIAPTHBIX 3a]1ay;

- TOKa3bIBaTh 000OIIEHUS MPU3HAKOB JCIUMOCTH (MMPU3HAKU ICIUMOCTH Ha CTETICHU
JIBOMKH, CTETICHU TISATEPKH );

- HCIIOJIb30BaTh PA3j0KEHUE HATypaJlbHOTO YHCJAa Ha MPOCThIE MHOXWUTEIU B
3a/1a4axX-KOHCTPYKTUBAX U 3a/lauyax Ha J0Ka3aTeIbCTBO;

- (pukcupoBaTh M MPUMEHATh WHBAPUAHTHOCTH CBOMCTBA JEIMMOCTH HEKOTOPOM
BEJIMYMHBI B MPOIIECCaX.

2. OcraTku

- ONpeAeNsATh OCTaTOK OT JejieHus uucia Ha 2, 4, 8, 5, 10, 3, 9 ¢ momoibio
COOTBETCTBYIOIIETO MPU3HAKA IETUMOCTHY;

- KCTI0JI30BaTh CBOMCTBO JICIMMOCTH Ha N pPa3HOCTH YKCJIA M €TI0 OCTATKa OT JACJICHUS
Ha N IIPH PEIICHUH 3a]1a4.



V. JIOTUKA

1. Marematuueckast JIOTMKa

- HaXOJUTh C TOMOIIBI0O METO/Aa nepebopa Bce BapUaHThl OTBETa B JIOTMUECKUX
3a/layax;

- aHAJM3UPOBAThH BHICKA3BIBAHMS O CYILIECTBOBAHUM M BCEOOIIHOCTH, UCIIOIb30BaATh
UX OTPULAHUS IPU PEUIEHUH JIOTHYECKUX 3a/a4;

- CTPOUTDH OTPULIAHUS BBHICKA3bIBAHUHN CO CBSI3KAMH «OOJIBIIEY, «MEHBIIEY, «OOIIbIIIe
WJIM PaBHO», «MEHBILIE WU PABHOY.

2. IIpuHIMIIBI penieHus 3a1a4

- IPUMEHATHh METOJl «AaHAJIM3 C KOHUA» (MeToa oOpaTHOro XO0JAa) IpPH PEIICHHUH
TEKCTOBBIX M JIOTHYECKHUX 3a/1a4;

- UCTIIOJIb30BaTh TAOIMUHYI0 (POPMY 3aHMCH PEIICHUSI TEKCTOBOM 3a7]aui C TTOMOIIIBIO
«aHaJM3a C KOHIIay,

- MCIOJIB30BaTh HJICIO0 JIOKA3aTEIbCTBA «OT MPOTHUBHOIO» IPH PEIICHHH 33134 O
HauOOJIbIIEM WM HAUMEHbIIEM BO3MOXHOM 3HAUEHUU BEJIMYMHBI (33/1a4d C BOIPOCOM
«CKOJIBKO HY)KHO B3SITHY).

3. AJITOPUTMBI U KOHCTPYKIIUH

- COCTaBJIATh AJITOPUTMBI YraJbpIBaHUS C ITOMOILBIO BOIIPOCOB, HA KOTOPBIE MOYKHO
OTBEYATh TOJIBKO «J1a» U «HETY;

- HCTI0JIb30BaTh TAOIMYHYIO (DOPMY 3aIlMCH I1aroB AJITOPUTMA yTaIbIBAHUS.

4. Urpsl u cTpaterun

- CTPOUTH U OOOCHOBBIBATh CAMMETPUYHYIO CTPATETUI0, CHAMMETPUYHYIO CTPATETUIO
«C LIGHTPOM» B MaTEMaTUYECKUX Urpax JUisl IByX UTPOKOB;

- IPUBOAUTH MPUMEPHI HEBEPHOTO MCIOJIb30BAHNS CHMMETPUYHOMN CTPaTEruy;

- KOHCTPYHMPOBATh BBIMIPBILIHYIO CTPATETHI0 HA OCHOBE AHAJM3a BBIUTPBIINIHBIX U
MIPOUTPHIIIHBIX [MO3UIUN B UTPE.

VI. KOMBUHATOPUKA U TEOPUA MHOXECTB

1. KomOunaropuka

- MPUMEHSTH TipaBmia cyMmbl (ipaBuiio «JIN») u npoussenenus (nmpasuiio «») B
KOMOMHATOPHBIX 3aj1a4yax;

- peath 3aja4u, TpeOyolre KOMOMHALMN 3TUX JABYX IPaBUIL.

2. Teopust MHOKECTB

- IPUMEHSTH METO/I IOMOJIHEHHUSI, TEOPETUKO-MHOXECTBEHHBIE MOJIENH ISl PEIICHHUS
3a/1a4 O MOJACYETAX;

- BBIUMCIATH KOJWYECTBO HATYpaJbHBIX YMCE] B JMAIa30HE, NESLIUXCS WIM He
JEJSIINUXCS Ha HEKOTOPOE N.

VII. KOMBMHATOPHAS '’EOMETPUA

1. Packpacku u pazdoueHus

- UCIOJIb30BaTh MIAXMATHYIO PaCKpacKy TOCKH, IPYIHMX OOBEKTOB ISl MPOBEACHUS
OLICHOK M JI0Ka3aTENbCTB;

- ACII0JIb30BATh IIAXMATHYIO PACKPACKy JUIsl KOHCTPYUPOBAHUS IPUMEPOB.

2. Teopus rpados

- CTpOUTH 00JIee CIIOKHBIC MHTEPITPETAINH 33]1a4 B TEpPMUHAX Teopuu IrpadoB (rpadsl
[IaxXMaTHBIX QUTYD);

- BBIYUCIISITH KOJIMUECTBO pedep B NOJIHOM Tpade, rpade maxmaTHoi GUrypsi;

- IPEACTaBJIATh TYPHUP B BUE rpada;

- U300pakaTh ABYIOJbHBIN Tpad.



3. KomOunatopHas reomeTpust

- CTPOUTD PETYJISIPHBIEC MOKPHITHUS TNIOCKOCTH PaBHBIMU (PUTypamMu (MTapKeThl);

- HCIOJIb30BaTh JUIsl 3aMOUIEHUSI MPAaBWIbHbIE MHOTOYTOJBHUKH, BBIMYKJIbIE H
HEBBINYKJIbIE (DUTYPBI.

OOyuaromuics MOJTYYUT BO3MOXHOCTh HAYUYUTHCA MPHU PEIICHUU OJMMIHAIHBIX
3a/1a4 CaMOCTOSATEIIBHO:

- aHATM3UPOBATH TEKCT 3314, BHETEKCTOBYIO HH(POPMAIIHUIO;

- aHAJTM3UPOBATH BOIPOC (TpeOOBaHKE) 3a/1a4H;

- HaXxOJHUTh B3aWMOCBSI3M MEXKIY YCJIOBHSMHM 3aJa4d M HCIOJb30BATh WX JIA
MTOCTPOEHUSI MOJICIIN U X0J1a PEIICHHUS;

- CTPOHUTH MOJIEJIM Ha OCHOBE YK€ W3BECTHBIX (UMCIIOBOM JIyd, cXema, TabiuIa,
nuarpamma Dittepa — Benna, rpad, nepeBo BapuaHTOB);

- COCTaBJISITh AJITOPUTM pPELICHUS 3a/1a4u;

- HAXOJWTh «Yy3KHE MECTa» 3aJadyd M HCIO0JIb30BaTh UX IMPU KOHCTPYUPOBAHHUU
IIPUMEPOB;

- IPUMEHSTh METOJ1 Iepedopa;

- CTPOUTB JIOTUYECKUE PACCYKJIEHUS B YCTHOM U MUCbMEHHOU (PopMme;

- OIIMCBIBATh YCTHO IIyTh K PEIICHUIO», TO €CTh JIOTHYECKOE PACCYKIAECHUE, KOTOPOE
MO3BOJIMJIO IPUITH K PELICHUIO (KOHCTPYKIUHU, JOKA3aTEIbCTBY);

- IPE0JI0JIEBATH KAKYIIMECS IPOTUBOPEYUS, CBSI3aHHBIE C HEAOCTATOYHBIM aHAJIU30M
YCIJIOBHS 33]a4H;

- IPOBEPSITH OTBET (IIPUMEP) HA COOTBETCTBUE BCEM YCIIOBUAM 3a/1a4U;

- POBEPSATH X0/ A0KA3aTEIbCTBA HA OTCYTCTBHE MPOTUBOPEYNI U HEOOOCHOBAHHBIX
BBIBOJIOB;

- JenaTb KpaTrKyr (CXE€MaTW4yHYI0) 3alucCh pEIICHUs 3a/layd, JIOTHYECKOTrO
paccyKJIeHHUs;

- (hopMyHpOBaTh B MUCbMEHHOM BUJIE MOJIHBIM TEKCT JOrMUECKOI0 PACCYKICHUSI.

K oIy 00y4yeHus B IECTOM KJIacce 00YUarOUAC HAyYUTCSI:

[. APUOMETHUKA

1. Cymmsl

- OTIPEICISITh HEU3BECTHYIO, 3HAUCHUE KOTOPOH MOYKHO BBIPA3UTh ABYMS CIIOCOOAMH,
Y BBIYHCIIATH €€ 3Ha4YCHUS (MPUMEHSATHh METO/ IOICUYETa IBYMs CITOCO0aMM);

- HWCIOJIb30BaTh METOJl TOJCYeTa IBYMs CIOco0aMu B JOKa3aTeNbCTBAaX «OT
MIPOTUBHOTOY, TIPU PEIICHUH 33]a4 ¢ apU(PMETHICCKUMH TaOJIMIIAMH, TEOMETPUICCKUX
3ajad;

- COCTaBJISITh YPaBHCHUS Ha OCHOBE TOJICUETa HEU3BECTHOM JIBYMs CITOCOOAMH;

- JIOKa3pIBaTh W TPUMEHSATh TP PEIICHUH 3aJad CBOWCTBA CPEIHETO
apudmeTndeckoro Habopa yucen (M3MEHEHUE TPU yBEIMYCHUHM BCEX 4ucel Habopa Ha
HEKOTOPOE YUCJIO U B HEKOTOPOE YUCJIIO Pa3; OIEHKA CPeHEro apu(METUIECKOTO CBEPXY
U CHHU3Y HaWOONBIIMM M HAUMEHBIIUM 4YHCIaMU Habopa; HEM3MEHHOCTb CPEIHETO
apu(pMETHIECKOTO TIPH T00ABICHUH YHCIIa, PABHOTO CpEeIHEMY aprU(PMETHIECKOMY YHCETT
Habopa).

2. Yucna v ux CBOMCTBA

- CTPOUTH KOHCTPYKIIUU C OTPULIATEbHBIMU YHCIIAMU;

- MCTI0JIb30BaTh OTPUIIATEIILHBIE YHCIIA B 33/1a4aX C YUCIOBBIMU OLEHKAMH.



3. 3aKOHOMEPHOCTH

- KOHCTPYUpPOBaTb CIIOXHbIE apu(PMETUYECKUE, TE€OMETPUYECKHE IPUMEPHI C
MIOMOIIIbIO METOA MOCIIEI0BATEILHOTO KOHCTPYUPOBAHMS;

- JIOKa3pIBaTh  BO3MOYKHOCTb  CYIIECTBOBAHUS  KOHCTPYKLIMH  METOJIOM
[I0CJIEI0BATENBHOIO KOHCTPYUPOBAHUS;

- ONpENeNsITh HEOOXOAMMOE KOJIMYECTBO Oa30BBIX KOHCTPYKLIMH B 3agadax C
MIOCJIEIOBATEIbHBIM KOHCTPYUPOBAHHUEM.

4. Bpems U IBH>KEHHE

- COCTaBJIATh CXEMbI K 3aJadyaM PO JIBHJKEHHE MO KPYry, B TOM YHCIE CXEM C
€IMHUYHBIMU TyTaMH;

- pemath 3aJa4yd O KOJIMYECTBE IMEPECEUEHUN CTPEJOK YacoB, MX B3aUMHOM
PacIoJIOKEHUH;

- BBIYMCIATH TPajyCHblE Mepbl AYr MEXKIY 4YacOBOH, MHMHYTHOW, CEKYHJIHOU
CTpEJIKaMH.

II. TEOMETPUA

1. 'eomeTpryeckoe MBIIIIIEHUE

- U300pakaTh MPOCTPAHCTBEHHBIE (PUTYPBI [10 HAOOPY CBOMCTB (KOJIMYECTBO BEPILUH,
pebep, rpaHei);

- CTPOUTH pPa3BEPTKU OO0JEE CIOKHBIX MHOTOTPAHHUKOB, BOCCTAHABIMBATH BHJ
MIPOCTPAHCTBEHHOM (DUTYPHI IO €€ Pa3BEPTKE;

- pemiath 3aaadyd 00 OKJIEMBAHUU OOBEMHBIX (PUIYp, MOCTPOEHUU NyTEeW Ha
MOBEPXHOCTHU TaKuxX QUryp.

2. IInomann

- CTPOMTD pa3pe3aHusi HEKJIETYATHIX (PUTYP HA PABHBIC YACTH;

- HCTI0JIb30BATh BCIIOMOTaTENIbHYIO CETKY JUIsl pa3pe3aHusi HEKJIETYaThIX QUryp.

3. 'eomeTpuyeckre HEpaBEHCTBA

- IPUMEHATH HEPABEHCTBO TPEYTOJIBHUKA IIPU PELIEHUH TPOCTBIX TEOMETPUUYECKUX U
TEKCTOBBIX 33/1a4;

- JI0Ka3bIBaTh HEPABEHCTBO TPEYIOJBbHHUKA C MOMOIUBIO MOCTPOEHUN LUPKYJIEM H
JIMHEUKOM.

1. AJITEBPA

1. Ot yncen k OykBam

- IPUMEHATH 3aIUCh YHUCIIA B BUAE CYMMBbI pa3psiAHbIX ciaraeMbix (a + 10b + 100c +
...) U4 CBEJICHUA 3314l K YPaBHEHUIO B LIUPpaX;

- pemiath ypaBHEHHUs B LU(dpax c MOMOIIbIO MeToJa nepedopa M HMCIOIb30BAHUS
CBOMCTB JICJIMMOCTH.

2. OyHKIMOHAJIbHBIE 3aBUCUMOCTH

- ICTOJIb30BaTh IPOIMOPILIMK U X CBOMCTBA MPU PEUICHUU HECTAHJAPTHBIX TEKCTOBBIX
3azay.

3. HepaBeHCTBA U OLICHKU

- MOA0UPATh MPOMEKYTOUHOE YUCIO (MMOCPETHUKA) ISl I0Ka3aTeIbCTBA YHCIOBBIX
HEPaBEHCTB, CPAaBHEHUS YUCEII,

- HCHOJB30BATh METOJ BBEACHUS IEPEMEHHON I JI0KA3aTENIbCTBA YHCIIOBBIX
HEPaBEHCTB, CPAaBHEHUS YUCEL.



IV. TEOPUA YUCEJI

1. lenumocTh

- JIOKa3bpIBaTh W NPUMEHSATh B 3a7adyax MPU3HAKU JCIUMOCTH, CBS3aHHBIE C
NeCATUYHOM 3anuchio uncna (Ha 7, 11, 13 u gp.);

- pelaTth 3aJa4 Ha OLEHKY U IMPUMEDP, CBA3aHHBIC C JEIMMOCThIO (Ha HaXO0XJIEHUE
HaMMEHBILIETO YUCJa C YKa3aHHBIMU CBOMCTBAMHM JIETMMOCTH, HAUMEHbBIIEH BO3MOKHON
CyMMo# udp).

2. Ocratku

- 3aMMCHIBATh B OOIIEM BUJIE 11E€JI0€ YUCIIO C ONPEACIEHHBIM OCTaTKOM OT JICJICHHS Ha
n,

- UCTOJIb30BaTh apu(PMETUUECKUE CBOMCTBA OCTATKOB MPH PEIICHUH 3a]1aY;

- IPUMEHSATH CBOMCTBO 3alIMKIMBAaHUSA OCTATKOB MPU BO3BEJICHUH YKCIIa B CTEIEHbD,
OTPEIENATh OCTATOK JAHHOM CTETeHH Yucia.

V. JIOI'UKA

1. Maremarnueckast JIOTHKa

- IPUMEHATH METOJ| «OT IIPOTUBHOTOY;

- CTPOUTH OTPULAHUS BBICKA3bIBAHWM C JIOTHYECKMMH CBSI3KAMHU «W», U,
CIIOKHBIX BBICKa3bIBAHWI, NIPUMEHATH 53TH OTPULIAHMS B JOKA3aTEIbCTBAX «OT
MIPOTUBHOTOY;

- pemaTh JIOTHYECKHE 3aJa4i Ha OLIEHKY U IPUMEP;

- pemaTh 337a4M O PaCIOIOKEHNN OOBEKTOB 110 KPYTY.

2. IIpyHIMIIBI pemeHus 3a1a4d

- IPUMEHATH NpuHUUN upuxie (M30bITOK, HEAOCTATOK) I PELICHUS 3a/1aY;

- KCTI0JIB30BATh JOKA3aTEIbCTBO «OT MPOTUBHOIO» AJI PEICHHUS 3a7a4, TPEOYIOIunX
00001enus npunuuna {upuxie;

- penaTh reOMETPUYECKHUE 3aJa4M C IIOMOILBI0 TpUHIMNA J(upuxie.

3. AJITOPUTMBI U KOHCTPYKILIUH

- COCTaBJIATh AJITOPUTMbI B3BELINBAHUI;

- HCIIOJBb30BaTh MPEACTABICHUE PE3yJbTaTOB B3BEIIMBAHUI C MOMOUIBIO JEpeBa
BAPUAHTOB;

- JI0OKa3blBaThb HEBO3MOXXHOCTb ITOCTPOEHUS aJIrOpUTMa B3BEIIMBAaHUN IpHU
HEJIOCTATOYHOM KOJIMYECTBE JOCTYITHBIX B3BEILIMBAHUM.

4. Urpsl u cTpaterun

- CTPOUTH CTPATErHH B UTPAX «HA OTMEPEKEHUEY,

- IOKa3bIBaTh, YTO OJAMH M3 UTPOKOB MOKET 00ECIEYUTh ce0€ HUYBIO.

VI. KOMBMHATOPUKA U TEOPUA MHOXECTB

1. KomGunaropuka

- BBIYUCIISATH KOJMYECTBO aHarpaMM JIaHHOTO CJIOBAa C PAa3JIMYHBIMU H
MOBTOPSIOUIUMHUCS OyKBaMU;

- BBIBOJUTH ()OPMYJIBI AJIs UM CIIa IEPECTAaHOBOK C IOMOIIIBIO MTPaBUIIa POU3BEICHMUS.

2. Teopust MHOXXECTB

- HCTI0JIb30BaTh METO/ BBEJCHUS IEPEMEHHOM B 337]a4axX PO MHOXKECTBA.

VII. KOMBMHATOPHAS T’EOMETPUA

1. Packpacku u pazoueHus

- HCMOJb30BaTh pa3IMYHbIE BHUAY pPAacKpacoK JOCOK [UIs JOKa3aTeabCTBa
HEBO3MOXKHOCTH pa3pe3aHusi JOCKH Ha ONPe/IeSIEHHbIE YaCTH.



2. Teopus rpados

- (hopMynupoBaTh yCIOBUE 3a/1a4u B TEPMUHAX TEOPUH rpadoB;

- IPUMEHSATD JIEMMY O PYKOMOXKATHUAX JJIs MTO/IcueTa KojaudecTBa pedep B rpade;

- UCII0JIb30BATh CBOMCTBO YETHOCTU KOJIMYECTBA BEPIIMH HEUETHOM CTETEHH B Ipade
B JJ0Ka3aTeIbCTBAX;

- I0Ka3bIBaTh JIEMMY O XOPOBOJIAX.

3. Kombunaropnas reomerpus

- IPUMEHSITh HEBBIMYKJIbIE (PUTYPBI PU KOHCTPYUPOBAHUH;

- OMpEeNATh BCE BO3MOXKHBIC 3HAUEHHUS KOJMYECTBA CTOPOH NIPHU TEPECEUCHHUH
MHOTOYTOJIbHUKOB.

OOyyaromumiics MOJYYUT BO3MOXKHOCTh HAYYHTHCS MPH PEIICHUU OJIMMITHATHBIX
3a]1a4 CaMOCTOSATEIbHO:

- aHAJIM3UPOBATH TEKCT 3a/1a4l, BHETEKCTOBYIO HH(POPMAIIUIO;

- aHaJIM3UPOBATH BOIPOC (TpeOOBaHUE) 3a/1auH;

- HaxXOJUTh B3aUMOCBS3U MEXIy YCJIOBUAMM 3aJadl U HUCIHOJB30BaTh MX JIf
MOCTPOEHHUS MOJIETN U XOJ1a PELICHMUS;

- CTPOMTHb MOJIEIM Ha OCHOBE YK€ H3BECTHBIX (YMCIIOBOM JIyd, cXema, Tabiuua,
auarpamma Oiliepa — BenHna, rpad, n1epeBo BapuaHTOB);

- COCTaBJIATH AJITOPUTM PELICHUS 3a0a4H;

- CTpPOUTH OTPHUIIAHMS CIIOKHBIX BBICKA3bIBAHUN M HCIONB30BAaTh METOA «OT
MPOTUBHOTOY IS JOKA3aTEIbCTBA BCTIOMOTATENIbHBIX YTBEPKACHUN;

- HaxOJUTh «y3KHE€ MeCTa» 3aJaud W HCIOJb30BaTh MX MPH KOHCTPYHPOBAHHUH
MIPUMEPOB;

- MPUMEHSTh METO/I Tiepedopa;

- CTPOUTH JIOTUYECKUE PACCYKIIEHUS B YCTHON M MUChMEHHOU (opme;

- (dopMynupoBaTh U JIOKa3blBaTb HEOOXOAMMBIE BCIOMOTAaTElIbHBIE CBOMCTBA
(JteMMb1);

- IPE0/10JIEBATh KaXyIIIUECS IPOTUBOPEYUS, CBA3aHHbBIE C HEIOCTATOYHBIM aHAIH30M
yCIIOBUS 3a]1a4H;

- IPOBEPSATH OTBET (IPUMEP) HA COOTBETCTBHE BCEM YCIIOBUSM 3aJ1auH;

- IPOBEPSATH XOJ] 1I0KA3aTEIbCTBA HA OTCYTCTBUE IPOTUBOPEUH 1 HEOOOCHOBAHHBIX
BBIBOJIOB,;

- (pukcHpoOBaTh MPOTUBOPEUMS B XOJi€ Mepedopa CIy4yaeB U JeNaTh BBIBOABI 00 UX
HEBO3MOXKHOCTH;

- (hopMyIHpOBaTh B MUCHMEHHOM BUJIC MOJIHBIN TEKCT PEIICHUS 3aa4H.

K koHIly 00y4yeHust B ceIlbMOM Kjlacce 00y4aroIIUiicss HAyYnTCS:

[. APUOMETHUKA

1. Cymmbl

- BBIYHCIISATH AJTUHHBIE CYMMBI CIIOCOOOM «TEJIECKOMUYECKOTO CYMMHUPOBAHUSY;

- MCTIOJIb30BaTh (POPMYJIBI COKPALIEHHOTO YMHOKEHUS, Pa3IokKeHUs] MHOTOUJICHOB
Ha MHO>XMTEIIN JUISl BBIYUCIEHUS CyMM.

2. Yucna u ux cBoiicTBa

- HCHOJB30BaTh CBOICTBA PAlMOHAIBHBIX YKCENl MPU PEHIEHUH HECTaHAAPTHBIX
3ajad4;

- CTPOUTH KOHCTPYKIMH C PallMOHATIbHBIMU YHCIAMHU.



3. 3aKOHOMEPHOCTH

- 0000111aTh YUCIIOBYIO 3a/1a4uy Ha 3ajiady C IEpEMEHHOM;

- COCTaBJATh MW JOKa3biBaTh (OPMyJbl YHUCIOBBIX 3aKOHOMEPHOCTEH B
apu(pMEeTUYECKUX, FEOMETPUUECKUX, IOTHIECKUX U KOMOMHATOPHBIX 3a/1a4ax.

4. Bpems U IBH>KECHUE

- peuarhs 3aJa4d Ha JBWKEHHME C MOMOIIBIO MEPEX0Aa B ABMKYLIYIOCS CUCTEMY
KOOPAUHAT;

- YYUTBIBATH MPOTSHKEHHOCTh OOBEKTOB B 33Jja4aX Ha JBUKECHUE;

- 1300pakaTh CXeMbl K HECTAaHJAPTHBIM 3aJayaM Ha JBU)KCHHE 10 PEKe U 3aJadyam,
KOTOPBIE ONKCHIBAIOT CXOKUHN TUIT JBHKCHHUS.

II. TEOMETPUA

1. 'eomeTpuyeckoe MbILIIEHNE

- pelaTh 3aJja4y Ha IIOCTPOEHUE C UCIIOJIb30BAHUEM COOOPaKEHUI CUMMETPHH;

- pelaTh HeCTaHAApTHBIE 3a7auu Ha HaxoxaeHue 'MT (reomerpuueckoro mecra
TOYEK).

2. ITnomanu

- IOKa3bIBaTh U MPUMEHSTH (POPMYITy IUIOIIAIU IPOU3BOIBHOIO TPEYTOJIbHUKA;

- BBIYMCIATH IUIOMIAJM HEKJIETYaThIX (UIyp C TIOMOILIBIO pa3pe3aHus Ha
3JIeMEHTapHbIE YaCTH (IPSMOYTOJIbHUKU U TPEYTOJIbHUKH).

3. 'eomeTpuyeckre HepaBEHCTBA

- HCHOJI30BAaTh OCEBYKD CHUMMETPHUIO MPHU JTOKA3ATEIbCTBE TI'€OMETPHUUECKUX
HEPABEHCTB;

- pemars 3a7ady O HAXOKJICHUM KpaT4yauIlero IyTH MEXKAYy JIBYMs TOYKaMHU,
HAaXOJAIIMMUCS TIO OJIHY CTOPOHY OT 3aJJaHHOU MPSIMOM M KACAIOLIETOCA 3TOW MPSIMOU.

4. AHanuTUYECKUE METOBI B TEOMETPUU

- Joka3biBaTh Teopemy [ludaropa ¢ mnomouipl0 Merona JONOJHEHUS U
anredpanvyeckux MHTEPIPEeTALN;

- IpUMEHTh TeopeMy [Iudaropa npu pemieHuu 3a7a4d Ha pa3pe3aHue.

[II. AJI'EGPA

1. Ot yucen k OykBam

- MPUMEHATH CIOCOOBI PA3NIOKEHUS MHOTOWJIEHOB HAa MHOXKUTENM MPU PELICHUU
HECTaHJAPTHBIX AIreOpanyecKux 3a/1ay;

- MCTI0JIb30BaTh (POPMYJIBI COKPAILIEHHOTO YMHOKEHUS JUIsl pEeILIEHUs TaKUX 3a]1ay;

- NPUMEHATh METOJ 3aMEHBl YHCIIOBBIX 3HAYEHHUW MEPEMEHHBIMM Ul YIPOLIECHUS
YU CJIOBBIX BBIPAKEHHUIA.

2. OyHKIHMOHAIIbHBIE 3aBUCUMOCTH

- IPUMEHATH CBOWCTBA JIMHEWHON (DYHKIMHU MPHU PEIICHUN HECTaHIAPTHBIX 3a/1a4.

3. HepaBeHCTBa M OLIEHKHU

- I0Ka3bIBaTh apu(METHUECKIE CBOMCTBA HEPABEHCTB U MPUMEHSTh UX MTPU PELICHUH
3a1ad;

- IOKA3bIBATh HEPABEHCTBA C IIOMOILBIO BBIJIETIECHUS ITOJHBIX KBAIPATOB;

- JIOKa3bIBaTh M NMPUMEHATh HepaBeHCTBO Komu (0 cpenHeM apupMeTHUECKOM H
CPEIHEM F€OMETPUYECKOM ISl IBYX YHCE);

- WCIOJIb30BaTh B JOKa3aTeJIbCTBE HEPABEHCTB METOJ Pa30MEeHMs] OJHOUJIECHOB Ha
ciaraeMble, NpUOAaBJIEHUS U BBIYUTAHUS HEKOTOPOTO OJTHOWIICHA;

- JIOKa3bIBaTh M IPHUMEHATb HEPABEHCTBO O CyMME€ KBaJpaTOB TPEX 4YMCEN U HUX
IOTIAPHBIX TPOU3BEICHHUSX.



I[V. TEOPUSA UNCEJI

1. lenumocTh

- 000CHOBBIBATh KOPPEKTHOCTH alropuT™Ma EBKIIMA M MPUMEHSTH €ro NMPHU PElIeHun
YUCJIOBBIX 3a/a4, 3a7a4 O JE€IUMOCTH;

- TI0Ka3wIBaTh U mpuMeHsATh cBorictBa HOJ[ u HOK;

- JIOKa3bIBaTh TeopeMy O JInHeitHoM npeactaBienuu HO/I;

- pelaTh JTUHEWHbIC YPABHEHUS B LIEJIbIX YKCIIaX.

2. OcraTku

- OrPAaHUYMBATH MHOXXECTBO BO3MOXKHBIX PEIICHUN TEKCTOBBIX 3a/1ay, YpPaBHEHUN B
LEJIBIX YKCIax ¢ OMOIIIBIO Tepedopa Mo ocTaTKam;

- COCTaBJISAITh TAOJIUIIBI BO3MOKHBIX OCTaTKOB KBaJIpaTOB, KyOOB YHMCET;

- UCTI0JIb30BaTh CBOMCTBA CPAaBHEHUM 110 MOAYJIIO MPU PEILICHUH 33]1aY;

- pelmaTrh CPaBHEHUS C MOMOULIBIO CBENCHUS K JIMHEWHBIM YPAaBHEHUSIM B IIEJBIX
quciax.

V. JIOTUKA

1. Marematnueckas J10TuKa

- HCTIOJIh30BaTh JOTIOJHUTEIBHYIO PACKPACKy U pa30MEHUEe HA TPYIIIbI IJIs1 PEIICHUS
JIOTUYECKHUX 33/1a4 Ha OLEHKY U MPUMED;

- CTPOUTDH OTPUIIAHUE JIOTUYECKOTO CIEOBAHUS.

2. IIpyHIMIIBI pemeHus 3a1a4d

- TPUMEHATh MPUHLUN «Y3KHMX MECT» Il KOHCTPYUPOBAaHHS MPUMEPOB U
JIOKa3aTeIbCTBA YTBEPKICHUM;

- UCII0JIb30BaTh 1791 (S0 YIOPSIA0UMBaHUS YHUCJIOBBIX PAZIOB 1o
BO3pacTaHu10/yObIBaHUIO, PACCMOTPEHUS HAUOOJBIIETO WJIM HAUMEHBIIIETO YKCiia B PSIAY
JUIsl KOHCTPYUPOBAHUS MPUMEPOB U JI0KA3aTENIbCTBA YTBEPKACHUM;

- IPUMEHATh T€OMETPUYECKUM ITPUHIIUIT KPAUHETO.

3. AJITOPUTMBI U KOHCTPYKILIUH

- UCIIOJIb30BaTh «KaJHBIN» AJITOPUTM JIJIs1 COCTABJIEHUSI IPUMEPOB, TI0KA3aTEIbCTBA
MaKCHMAJIbHOCTH WJIM MUHUMAJIbHOCTH;

- IPUMEHSTD «KAHBII AITOPUTM IPU MOCIIEI0BATEIIBHOM KOHCTPYUPOBAHUY;

- TPUBOJAUTH IMPUMEPHI 337a4, B KOTOPBIX «KAOHBII» alrOPUTM HE JaeT
ONTUMAJIbHBIN OTBET.

4. Urpsl u cTpaterun

- KOHCTPYUPOBaTh CTPAaTeTMU B MaTEMaTUYECKUX HUrpax s JABYX HIPOKOB,
OCHOBAHHBIE Ha MPEBAPUTEILHOM pa30MEHUHN X0/I0B Ha Maphl;

- pa3pabaThiBaTh CTpAaTeTMd B MAaTeMaTHYECKUX Wrpax JUisl JBYX HWIPOKOB,
OCHOBAHHBIE HA CO3JaHUM «3aMOBEIHUKOB).

VI. KOMBMUHATOPUKA U TEOPUA MHOXECTB

1. KomOuHatopuka

- HaXOJIUTh YUCJIO CITIOCOOOB pa3MeIeHus C TOBTOPEHUSIMH U 0€3 ITOBTOPEHU;

- BBIBOAWTH (hopMyIly IJIs 4ucia pa3MEIIeHUN B BUJEC MPOUM3BEICHUS U B BHJE
OTHOIIEHUS (haKTOPHAJIOB;

- HAXOJUTh YUCJIO COYETaHUI;

- BBIBOJUTH (DOPMYITY ISl YMCIIa COUCTAHUM;

- pa3auyaTh CUTYallMH, B KOTOPBIX HY>KHO MOJICUUTATH YUCJIO Pa3MEIICHUN U YUCIIO
COYCTaHUM;

- IOKa3bIBaTh PABEHCTBA JIJIsl YMCEJI COUETAHUM anreOpanyecku 1 KOMOMHATOPHO;



- pewmaTth 3aJayd Ha TMOJCYET KOJMYECTBAa CIOCOOOB, CBSI3AHHBIE C YHUCIOM
pa3MELICHUN U COYETAHUN.

2. Teopust MHOKECTB

- BBIBOJAWTH W HCIOJB30BATh (HOPMYTY BKIIOUCHUN-UCKIIOUEHUN ISl Tpex
MHO>KECTB.

VII. KOMBEMHATOPHASA 'EOMETPUA

1. Packpacku u pa3donenus

- TIPUMEHATh pa30MeHNEe Ha TPYMIBl OOBEKTOB JIBYX THUIIOB, PACHOJIOKCHHBIX IIO
KpyTy,

- HCIOJB30BATh METOJ pPa30MEHUsi JOCOK Ha HENepeceKaromuecs 4YacTd i
J0Ka3aTeJIbCTBA OLEHOK;

- pemIaTh 3a/1a9M C MOMOIIBIO YCPeTHEHUS (C MOACYETOM OOIIEro Yrciia pa3oueHui).

2. Teopus rpados

- WCIIOJb30BaTh CBOMCTBA CBSI3HOCTH, MOHSATHE KOMIIOHEHT CBS3HOCTH rpada mpu
pelLIeHNH 3a/ayY;

- IPUMEHSATDH rpadbl-IePEBb IS PELICHUS 3a]1ay;

- HCTI0JIK30BaTh ABYAOJbHBIE rpadbl U UX CBOMCTBA JJI PEIICHUS 3a/1a4.

3. KomOunaropHas reomeTpust

- IOKa3bIBaTh CBOMCTBA PaCKPACOK IIOCKOCTH;

- pemiaTh 3aJadyd O CYIIECTBOBAHUU OJITHOIBETHBIX M PAa3HOI[BETHBHIX TOUYEK Ha
ONpEJEICHHOM PACCTOSIHUM Ha IMJIOCKOCTH;

- pemaTh 337a4M O IPABUIBHOW pacKpacke 00beMHBIX (QUTYP.

OOy4arouuiicsi MOJYYUT BO3MOXKHOCTh HAYUHUTHCS MPU PEHICHUU OJIUMIIUAIHBIX
3a/1ay caMOCTOSATEIbHO:

- aHAJIM3UPOBATh TEKCT 3a/1a4M, BHETEKCTOBYIO MH(POpMAIIHIO;

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

- HAaXOJWTh B3aMMOCBSA3M MEXKIY YCIOBHSMU 3aJa4d M UCIOJIb30BaTh WX JIS
MIOCTPOCHUSI MOJEIHN U X0Ja PEIICHUS;

- CTPOUTDH MOJIETTM Ha OCHOBE YK€ U3BECTHBIX (TpaduK Ha KOOPIMHATHOM IJIOCKOCTH,
cxema, Tabiuila, tuarpamma Jiepa — BenHa, rpad, ypaBHeHUE, HEPABEHCTBO);

- BRIOMpATH OOITUH TTOAXO0] K PEIISHUIO 3a/1auK;

- npu HEOOXOAMMOCTH KOPPEKTUPOBATH XOJ| PEHICHUs 3aJayd B Mpoliecce ee
pelieHus;

- KOHCTPYHUPOBATh COOCTBEHHBIN CIIOCO0 pelieHus 3aauHu;

- IPUMEHSThH OOIIME MPUHLMIBI PEIICHUS 3a7a4 (aHATU3 «y3KHUX MECT», MPUHIIUI
KpaiHero, MaciTabupoBaHKe 3aJ1a4, HHIYKTUBHBIC PACCYKICHUS);

- (QopmynupoBaTh U J0Ka3bIBaTh HEOOXOJMMBIC BCIIOMOTaTebHbIE CBONCTBA
(JteMMbl);

- TPOBEpATH peIIeHWE 3aJa4d Ha COOTBETCTBUE YCJIOBHSIM U TPEOOBAHMSIM,
HEMPOTUBOPEYNBOCTh MATEMATUYECKOMY U JKM3HCHHOMY OIIBITY;

- M3JIaraTh PEIICHUE 3a/1a4i B TMCbMEHHOW U YCTHOU (hopme.



K koHIly 00yueHusi B BOCbMOM KJlacce 00y4arouuicss HayYuTCs:

[. APUDOMETHUKA

1. Cymmbl

- paboTaTh C PEKyPPEHTHBIMU COOTHOIICHUSIMHU;

- BBIJICJISTH U JIOKAa3bIBaTh 3aKOHOMEPHOCTH, CBSI3aHHBIE C psAsioM DuboHay4H;

- TOKa3bIBaTh CBOMCTBA uncen OuboHaY4H, CBSI3aHHBIE C CYMMHPOBAHUEM.

2. Yucna v ux CBOMCTBA

- JI0Ka3bIBaTh UPPAIIMOHATBHOCTh YUCEN BHUJA N, [I€ N — HATypaJlbHOE YUCIIO, HE
SIBJISIFOIIIEECS] TOUHBIM KBAJIPaTOM;

- JIOKa3bIBaTh UPPALUOHAIBHOCTD YHCEJI, SBJISIIOLIUXCS CYMMOU TaKUX YKCEIT,

- ICTI0JIb30BaTh CBOMCTBA COMPSKEHHBIX YUCEN MPU PEIICHUH 33]1aY;

- TIPUMEHSTH CBOMCTBA PAllMOHAIBHOCTA U MPPALMOHAIIBHOCTH CYMMBI, Pa3HOCTH,
POU3BENCHUS U YACTHOTO UPPALMOHAIBHBIX YHCEIL,

- JIOKa3bIBaTh CBOMCTBA MEPUOJIMYECKUX M HETIEPUOJAMUECKUX JIECATUYHBIX APOOEi,
CBSI3aHHBIE C KOHEUYHOCTHIO U OECKOHEYHOCTHIO MOBTOPEHUS ITUGD.

3. 3aKOHOMEPHOCTH

- COCTaBIISATh (DOPMYJIBI 3AKOHOMEPHOCTEH;

- IOKa3bIBaTh ajreOpandyeckue paBeHCcTBa U (hOPMYJITbl 3aKOHOMEPHOCTEH C TOMOIITBHIO
METOJIa MaTEeMaTUYECKOW UHIYKITUY;

- MPUMEHATh METOJ] MAaTEeMAaTUYECKOM MHIYKIMHU B CiIy4yae, KOrja Iar WHIYKIUU
OTJIMYEH OT 1.

4. Bpems u 1BUXEHUE

- pelaTth 3a7a4d Ha JBUKEHHE C TIOMOIIbIO BBEJCHUS HECKOJIBKUX MEPEMEHHBIX U
JaTbHENIIEr0 PalMOHAIBHOTO PEIICHUS MOIMYYAIOIIENCs JMHEHHOW WM HEJIWHEHHOU
CUCTEMBI YPaBHECHUI;

- IPUMEHSTh U3BECTHBIE HepaBeHCTBa (HepaBeHCTBO Ko, HepaBeHcTBO LlTypM™ma)
IIPU PEIIEHUU CIO0KHBIX 33/1a4 HA IBUKEHUE.

II. TEOMETPHUA

1. 'eomeTpuyeckoe MBIIIICHUE

- IPUMEHATH JONOJIHUTEIIbHBIE TTOCTPOCHHS MPU PEIICHUH F€OMETPUUYECKHUX 3a]ady
(ynBoenue MmeawaHbl, OTKJIAJIBIBAHWE PABHOTO OTPe3Ka Ha MPOJOJDKEHUU CTOPOHBI
(«cripsimiieHue» ), MOCTPOCHUE CePEIUHBI OTPE3Ka, MPOBEICHUE BBICOT, BCIIOMOTaTEIbHOM
OKPY>KHOCTH).

2. [Inomann

- BBIUUCIIATH TUIOMIAIN (PUTYpP C TOMOIIBIO ITpUeMa TpaHchopMaluu TI0IIAICH;

- JI0Ka3bIBaTh PABEHCTBO IUIOMIAJel (UTyp C MOMOIIBIO MpremMa TpaHChOopMalUU
ILJIOLIAJICH.

3. 'eomeTpuyeckre HepaBEHCTBA

- JI0OKa3blBaThb W UCIOJb30BaTh NPU PEIICHUHM 3a7a4 HEPABEHCTBO JIOMaHOM
(00001IeHre HEepaBEHCTBA TPEYTOJILHHIKA);

- JIOKa3blBaTb W NPUMEHSATh MPH PEUICHUWHU 3a7a4 TEOPEMY O MOHOTOHHOCTH
MepUMeTpa.

4. AHanuTu4yecKkue MeTO/Ibl B T€OMETPUU

- MPUMEHSATh METOJT KOOPAUHAT JUIsl PEIICHHS] TEOMETPUUECKUX 3a/1ad4;

- HCIMOJIb30BaTh BEKTOPhl M HMX CBOMCTBA B TEOMETPUUECKHUX 3ajJladyax Ha
JIOKa3aTeIbCTBO.



[II. AJITEGPA

1. Ot uncen k 6ykBam

- OKa3bIBaTh U MPUMEHATh IPU PEUICHUHN 33/1a4 CBOMCTBA MHOTOWJICHOB C LEIBIMU
kod(ppunneHTamu;

- ICTIOJIB30BaTh TeopeMy BueTa 1iis penieHns: HeCTaHJApTHBIX 3a/a4;

- IPUMEHATH CBOMCTBA KBAIPAaTHOTO TPEXWICHA IPH PELICHUH 3a4a4.

2. OyHKIMOHAJIBHBIE 3aBUCUMOCTH

- TIPUMEHATH T€OMETPUUYECKUN CMBICT KOI(P(HUIIMEHTOB KBAJIPAaTHOTO TpEXuJieHa,
rpaduK KBaApaTHOTO TPEXWICHA AJIs PEIICHUs 3a1a4;

- KCCJIeI0BaTh OTHOCUTEIHLHOE PACIIONOKEHHE IPAPHUKOB KBAPATHBIX TPEXUICHOB C
ONPEAECICHHBIMU CBOMCTBaMU,;

- HaXOJUTh MaKCUMaJIbHOS/MUHIMAJIbHOE 3HaUC€HUE KBAIPAaTUYHON (DYyHKIIUY;

- UCIOJIb30BaTh CUMMETPUYHOCTD Tpaduka KBaapaTUUHON (QYHKIMU OTHOCUTEIHHO
IpsIMOM, IPOXOASILEH Yepe3 BEPIINHY Mapadobl.

3. HepaBeHcTBa 1 OLIEHKH

- IOKa3bIBaTh U IPUMEHATHh TPAHCHEPABEHCTBO I JOKA3aTEIbCTBA HEPABEHCTB;

- IOKa3bIBaTh U MMPUMEHATHh HEPABEHCTBO UeOkIIeBa;

- OIPElENATh CBOMCTBA HEPABEHCTB, CBSA3aHHBIE C IIEPECTAHOBKAMM IIEPEMEHHBIX
(cummeTpHrUYecKue, IMKINYECKUE HEPABEHCTBA);

- HCHOJIb30BAaThb METOJ YIOPSIAOYMBAHUSA IIEPEMEHHBIX IIPU J10KA3aTEJIbCTBE
HEPABEHCTB;

- IOKa3bIBaTh U UCITOJIb30BaTh HEpaBeHCTBO Komm — bynskosckoro — IlIBapua mpu
JIOKa3aTEIbCTBE HEPABEHCTB;

- BBIBOJIUTH U IPUMEHSTH JieMMy TUTYy.

IV. TEOPUSA UMCEJI

1. JlenumMocCTh

- WCIOJIB30BAaTh IIOHATHE CTEIEHEW BXOXKIECHMS IPOCTBIX YMCEN U1 PELICHHUs
HEJIMHEWHBIX YPABHEHUN B HATYyPAJIbHBIX, IEJbIX, LEJIbIX HEOTPULIATEIIbHBIX YUCIaX;

- IPUMEHSTh METOJ1 OECKOHEUHOTO CITyCKa B JI0Ka3aTeNIbCTBAX «OT IPOTUBHOTOY;

- HCTIOJIb30BaTh COOOPaKEHUS IETMMOCTH NP PELICHUH HEJIMHEHHBIX YpaBHEHUH B
LIEJIBIX YUCIIaX.

2. Ocrarku

- JIOKa3plBaTh Manyro Teopemy @Depma € NOMOWIBIO PACCMOTPEHUS OCTAaTKOB
ITPOU3BEACHUN TP JEJIEHUU HA P U C IOMOIIBIO METOJa MATEMATUYECKON NHTYKIIUH;

- IPUMEHSATh MAIIYIO TeopeMy DepMa 1Sl pelIeHUsI TEOPETUKO-UYMCIOBBIX 3a1a4;

- IOKa3bIBAaTh U IPUMEHATH B 3a/1a4ax TeopemMy BuibcoHa.

V. JIOT'UKA

1. MaremaTrueckast JIOTUKa

- IPUMEHSATh PUHIHUII KPAWHETO MPH PELICHUHN JIOTUYECKUX 3a]aY;

- CTPOUTH JIoTUYEeCKUE (HOPMYJIBI U UCHOJIB30BATh UX AJIS MOCTPOCHHS OTPUIIAHUNA
CJIO’KHBIX BBICKA3bIBAHUIA;

- pelaTh JOTMYECKUE 3a1a41 CO CI0KHBIMU BBICKA3bIBAHUSIMU;

- IPUMEHSTh 3aKOHBI J1e Moprasna;

- CTPOUTH TaOIHUIIBI UCTUHHOCTH.

2. IIpyHIMIIBI pelieHus 3a1a4

- (pukcupoBaTh M 10KA3bIBaTh HAIMYKE MHBAPUAHTA B MIPOIIECCE;



- IPUMEHSTh MHBAPUAHT JIJIS IOKA3aTEeNbCTBA OOIIMX YTBEPKIAECHUHM O X0/1€ MpoI1iecca,
JUTS BBISICHEHHSI pe3yJibTaTa IpoLecca;

- HaXOJIUTh U MIPUMEHSATh NHBAPUAHTHI, CBA3aHHBIE C JCIUMOCTBIO U OCTaTKAMU;

- IPUMEHATh UHBAPUAHT TP PEIICHUN T€OMETPUUYECKUX 3a]1ay.

3. AIrOpUTMBI U KOHCTPYKIIMHU

- COCTaBJISITh AITOPUTMBI, HE 3aBUCSAIINE OT MPOMEKYTOUHBIX PE3YJIbTaTOB PaOOTHI,
¥ 00OCHOBBIBATh UX KOPPEKTHOCTD;

- NPUMEHATHh KOJMPOBKY YHMCIIAMH JPYTUX CHCTEM CUHUCIEHUS MPU HNOCTPOCHUHU
QIrOPUTMOB B3BELIMBAHM, yraJplBaHUs, Ha KJIETYATBIX JOCKAX M JUIs JOKa3aTeJIbCTBA
HEBO3MOKHOCTH COCTaBJICHHS aJITOPUTMA C MEHBIIUM YHCIIOM JICUCTBUM.

4. Urpsl u cTpareruu

- IOKa3bIBaTh CYIIECTBOBAHHUE CTPATETMH B MATEMATUUYECKON UTpe JUIsl IBYX UTPOKOB
0e3 mpUBEACHUS CaMOU CTpaTErvH.

VI. KOMBUHATOPUKA U TEOPUA MHOXECTB

1. KomOuHaropuka

- IPUMEHSTh METOJI «ILIapOB U MEPETOPOIOK» MPHU PELICHUH KOMOMHATOPHBIX 33/1a4;

- CTpPOUTh B3aMMHO OJIHO3HAYHBIE COOTBETCTBUS MEXAY KOMOMHATOPHBIMU
3aJlayamy;

- pemiaTh 3a3Ja4d O TMOJCYETE KOJMYECTBA MHOXXECTB M IOAMHOXKECTB C
ONPEAECICHHBIMU CBOMCTBAMM.

2. Teopust MHOXKECTB

- BBIBOAUTh KOMOHMHATOPHBIM CIIOCOOOM M HCIOJb30BaTh (HOPMYJy BKIHOYEHHII-
MCKIIFOUEHHH JIJIs1 HECKOJIBKUX MHOKECTB.

VII. KOMBMHATOPHAS TEOMETPU A

1. Packpacku u pa3doreHus

- CTPOUTH TMpaBWIbHbIE pEOEpHbIE U BEPILIMHHBIE PACKpPacKd, JOKa3bIBaTh
BO3MOXXHOCTh X NIOCTPOEHUS 11 Ipada ¢ onpeaeeHHbIMUA CBOMCTBaMH.

2. Teopus rpados

- MCIOJIb30BaTh METOJ BBIJIEJIEHUS OCTOBHOIO JEpeBa Ul PEUICHUs 3a/1ad TEOPHH
rpados;

- MPUMEHSATh METOJ «IOJBEHIMBaHUs» rpada 3a BEpIIMHY i JI0Ka3aTelbCTBa
YTBEPKIECHUI TeopHuH rpados;

- UCTOJIb30BaTh JOMOJIHUTENbHBIN Ipad, pacCMOTpEHHE «aHTUPEOEP» MPHU PEIICHUH
3azay;

- IPUMEHATH rpadbl B 337a4aX TEOPUHU YUCENl, KOMOMHATOPHON T€OMETPHUH.

3. KoMOuHaTopHas reomeTpus

- IOKa3bIBaTh 3KBUBAJIEHTHOCTH ONPEECICHUI BBITYKIOTO MHOTOYTOIbHUKA;

- IOKa3bIBaTh BO3MOKHOCTh TPUAHTYJISIIUU BBIMYKJIOTO MHOTOYTOJIbHUKA,

- IOKa3bIBaTh U MIPUMEHSTH JIEMMY O IMaroHajy;

- BBIBOJIUTH U IPUMEHSATH (POPMYJIBI CYMMBI IPaTyCHBIX MEP BHYTPEHHUX U BHEILIHUX
YTJIOB MHOTOYTOJIbHUKA,

- HCIOJIb30BaTh Trpadbl-A€peBbs TMpPU pPELIEHUH 3a7Jad O TPUAHTYJIISALUH
MHOT'OyTOJIbHUKOB.

OOyyaromuiics MOJIyYUT BO3MOKHOCTh HAYUMTHCS MPH PEHICHUU OJIMMITHAJIHBIX
3a/lay cCaMOCTOATENbHO:

- aHAJIM3UPOBATh TEKCT 3a/1a4l, BHETEKCTOBYIO HH(POPMAILINIO;

- aHAJIM3UPOBAThH BoOMpocC (TpeboBaHuUE) 3a/1auu;



- HaxOJWTh B3aUMOCBS3M MEXKIY YCIOBUSAMH 3aJladll U HCIOJB30BaTh MX IS
TIOCTPOCHUSI MOJICITTH U XO/Ia PEIICHHSI,

- CTPOUTH MOJICTT Ha OCHOBE YK€ M3BECTHBIX (rpadvk Ha KOOPAUHATHOU TUIOCKOCTH,
cxema, Tabiuila, tuarpamma Jisepa — BenHa, rpad, ypaBHeHUE, HEPABEHCTBO);

- BEIOMpATh OOIIMIA TTOIX0/] K PEIICHUIO 3a]a4H;

- MpU HEOOXOAMMOCTH KOPPEKTHUPOBATh XOJ pEIICHUS 3aJadd B IPOIEcce ee
pEIICHMUS;

- KOHCTPYHPOBATh COOCTBEHHBIN CIIOCO0 PEIICHUS 3aa9H;

- IPUMEHSTH O0IME MPUHIIUIBI PEIICHHS 3a/1a4 (aHAIN3 «Y3KHUX MECT», TMPHUHIIHIT
KpaiiHero, MacmTaOupOBaHKE 3a]1a49M, HHAYKTHBHBIC PAcCyKICHU);

- (opmynupoBaTh W IOKa3bIBaTh HEOOXOJWMBIE BCIOMOTATEIbHBIC CBONCTBA
(JiemMmBbI);

- TPOBEPATH pEIICHWE 3aJadyd Ha COOTBETCTBHE YCIOBUSAM H TpPeOOBaHUSIM,
HEMPOTUBOPEYMBOCTH MATEMATUYECKOMY U KU3HEHHOMY OTIBITY;

- M3JIaraTh PeIIeHUe 3a/1a4yu B MMCbMEHHON U YCTHOU (hopme.

K koHIly 00yuyeHus B 1eBATOM Kjacce 00ydaroIuicss HayYuTCs:

[. APUOMETHUKA

1. Cymmsl

- TNPUMEHATH CBOWCTBA AapU(PMETHUYECKON, TE€OMETPUYECKOW MPOTrPECCUu MpH
pELIeHUH 3a/a4;

- pemaTh 33Ja4M C MPOU3BOJIbHBIMU PEKYPPEHTHBIMU COOTHOIICHHSIMHU.

2. Yucna u ux CBOMCTBA

- MIPUMEHSTH CBOMCTBA PAIMOHAIIBHOCTH W UPPALMOHAIBHOCTH B ajareOpanvyeckux,
r€OMETPUYECKUX 3aJadax;

- JIOKa3bpIBaTh HEBO3MOXKHOCTh IIOCTPOEHHUS IPaBUIIBHBIX MHOTOYI'OJIBHUKOB C
BEpUIMHAMU B y3J1aX CETKH.

3. 3aKOHOMEPHOCTH

- CTPOMTb JOKa3aTEeIbCTBA METOJJOM MaTEMATUYECKON MHAYKIIMU C 60Jiee CI0KHBIMU
cXeMaMmu;

- IPUBOJIUTH IPUMEPHI HEBEPHOTO MPUMEHEHHSI METO/1a MaTEMAaTUYECKON UHTYKINU;

- NPUMEHATh METOJ MaTEeMaTUYECKON WHAYKUUHU ISl PEIICHHUS] T€OMETPUYECKHUX,
KOMOMHATOPHBIX, KOMOMHATOPHO-T€OMETPUUYECKHUX, TEOPETUKO-YHCIIOBBIX 3a/1a4.

4. Bpems u 1BUXKEHUE

- CBOJUTH TEKCTOBBIE 3a/Jaud (Ha JBWXKEHHWE, COBMECTHYIO paboTy M T. A.) K
JMHENHBIM U HEJIMHEWHBIM CUCTEMAM C HECKOJIbKUMHU IEPEMEHHBIMHU.

II. TEOMETPUA

1. 'eomeTpuyeckoe MBIIIICHUE

- JIOKa3blBaThb CBOWCTBA [BW)XCHUM M MPUMEHATh WX NpPH PEUICHUH 3a1ad
(ueHTpanpHas1, oceBasi, CKOJIb3AI1as CHMMETPUS, TOBOPOT, NMapalIEIbHbII EPEHOC);

- JI0Ka3bIBaTh CBOMCTBA FOMOTETUH, TOBOPOTHON TOMOTETHH W MPUMEHATH UX IPH
pEeLIeHUH 3a1a4.

2. ITnomanu

- JIOKa3blBaThb METOJOM MAaTeMaTU4yecKod WHAYKIUU Qopmyny Iluka s
BBIYMCIICHHUS IIIOIIAEH MHOTOYTOJIbHUKOB C BEPIIMHAMU B y3J1aX CETKH;

- IpuUMeHsITh popmyy [Tuka npu pemenuu 3agau.



3. 'eoMeTpuuecKre HEPABEHCTBA

- paccMaTpHBaTh pa3InYHbIE CIydyaud B TEOMETPUUYECKUX 3aJa4ax (B TOM UUCIE IpH
JOTIOJIHUTEIBHOM IIOCTPOEHUN).

4. AHAIUTHYECKHE METOBI B TEOMETPUN

- IPUMEHATH TEOPEMBI CHHYCOB U KOCHHYCOB B JIOKa3aTeJIbCTBAX.

[II. AJITEGPA

1. Ot yncen k OykBam

- IOKa3bIBaTh U IPUMEHATH TeopeMy be3y 111 MHOTOWJIEHOB;

- HCTI0JIb30BATh MMOHATUE ACUMIITOTUKHU NP PELICHUU 33]1ay;

- IPUMEHATH TeopeMy BueTa 111 MHOTOWIEHOB N CTENEHH.

2. OyHKIMOHAJIBHBIE 3aBUCUMOCTH

- pelaTh 3a7a4M pacro3HaBaHus QyHKIUN O UX CBOMCTBAM U 3HAUCHHUSIM;

- BBIBOJIUTH MHTEPIIOJIALIMOHHBIA MHOTOUWIEH B (popme Jlarpanxka;

- ACII0JIB30BaTh NHTEPHOJISLUIO IIPY PEIICHUH 3a4a4.

3. HepaBeHcTBa 1 OLIEHKH

- IOKa3bIBaTh U IPUMEHATHh HEPABEHCTBO O CPEIHUX JUIS N YHUCET;

- mpuMeHATh MetoA LlITypma juist tokas3aTesbcTBa HEPABEHCTB.

IV. TEOPUA UMCEJI

1. lenuMocTh

- BBIYUCIIATh QYHKUHUIO Diiepa Juisl HEKOTOPBIX YHCEIT;

- IOKa3bIBaTh TEOpEMY Diliepa U IPUMEHSTh €€ MPU PEIICHUH 3a1a4.

2. OcraTku

- HCTI0JIb30BATh MOHATUE IEPBOOOPAZHOTO KOPHS MPU PELICHHUH 3a/1a4;

- IPUMEHSATH NOPSAIOK (ITOKA3aTENb) YKCIIa 10 MOIYJIIO M €r0 CBOMCTBA IPU PEILICHUH
3a/1ad;

- I0Ka3bIBaTh MaJIyl0 TeopeMy Pepma ¢ MOMOIIBI0 TOKa3aTeseH;

- ACII0JIb30BAaTh KJIACCHI BBIYETOB IIPH JI0KA3aTEIBCTBE YTBEPKICHUM.

V. JIO'UKA

1. Maremarnueckast JIOTHKa

- peiarthb JIOTHYECKUe 3aJjaul, CBsI3aHHbIE ¢ Teopuel rpadoB U IpyrumMu o0JIacTsIMU
MaTE€MAaTHKHU.

2. IIpyHIMIIBI penieHus 3a1a4d

- (pukcHpoBaTh U 10KA3bIBaTh HAIMYKE MOJIyMHBAPUAHTA B MIPOLIECCE;

- IPUMEHATHh UHBAPUAHT JUIsl I0KA3aTENbCTBA KOHEYHOCTH IMPOILIeCca;

- IPUMEHATh WHBAPUAHT MPHU PELICHUU 3a]a4 KOMOMHATOPHOU r€OMETPUU, TEOPUU
rpadoB, reOMETPUYECKHX 3a/1a4.

3. AJITOpUTMBI U KOHCTPYKLUN

- JIOKa3blBaTh HEBO3MOXXHOCTb IIOCTPOEHHUS alrOpuTMa NpPH  OINPEICICHHBIX
YCIOBHUSIX;

- OLIEHUBATH CJI0KHOCTh AJITOPUTMOB.

4. Urpsl u cTpaTerun

- KOHCTPYUPOBAaTh CTpAaTErnu i Urp Ha rpadax;

- ACII0JIb30BATh JBOMYHYIO CUCTEMY CUMCIICHUS B 3aJ1a4ax TEOPUH UTD.

VI. KOMBMHATOPHUKA U TEOPUA MHOXECTB

1. KomGunaropuka

- IpuMeHsITh OuHOM HbloTOHA, TpeyronpHuk [lackains npu pemeHnu 3agau.



2. Teopust MHOXKECTB

- JIoKa3plBaTh  (QOpMyJy  BKJIIOYEHUH-UCKIIOUEHUH C TIOMOIIBIO METOoHa
MaTeMaTU4YEeCKON WHTyKIINH;

- MPUMEHATHh B3aWMMHO OJHO3HAYHOE COOTBETCTBHE MHOKECTB [UJIS YIPOILICHHS
NoJICYeTa KOJIMYECTBA BAPUAHTOB.

VII. KOMBEMHATOPHASA '’EOMETPHUA

1. Packpacku u pa3donenus

- BBIYUCIISITH XPOMATHYECKOE YHCIIO HEKOTOPHIX TpadoB;

- I0Ka3bIBaTh IJIAHAPHOCTH rpadoB;

- IOKa3bIBaTh M PUMEHSATH TEOpPEMY Disiepa JJIs CBSI3HOTO IIJIOCKOTO Tpada.

2. Teopus rpagoB

- JIOKa3bIBaTh U MPUMEHATh KPUTEPUU CYIICCTBOBAHUS SUJIEpOBa MyTH U diliepoBa
IIMKJIa B Tpade;

- pemiaTh 3a7a4M O TOUCKE TaMIJIBTOHOBA ITyTH U ITUKJIA B rpade;

- HCTI0JIh30BaTh OPUEHTUPOBAHHBIN Tpad KaKk MOJIEIb;

- JIOKa3bIBaTh CYUIECTBOBAHME TaMUJIBTOHOBA MYTH B MOJHOM OPHUEHTHPOBAHHOM
rpade;

- IPUBOAUTH MpUMeEpHI rpadoB 6€3 raMUIBTOHOBBIX IUKJIOB.

3. KoMOuHaTopHas reomeTpus

- HCTI0JIb30BaTh OMOPHYIO MPSMYIO0 MHOTOYTOJIBHUKA MPU PELICHUH 3a/1a4;

- IOKa3bIBaTh CYLIECTBOBAHUE BBIMYKJIOW 000JOUYKH MHOKECTB;

- HCHOJIb30BaTh BBINYKIYIHO OOOJOYKY JUIsl PEIIeHHs 3aJad M J0Ka3aTelIbCTBa
YTBEPKIACHUM.

OOy4arouuiicsi MOJYyYUT BO3MOXKHOCTh HAYUHUTHCS MPU PEHICHUU OJIUMITUAIHBIX
3a/1ay caMOCTOATEIbHO:

- aHAJIM3UPOBATh TEKCT 3a/1a4l, BHETEKCTOBYIO HH(POPMAIIUIO;

- aHaJTM3UPOBATH BOIpOC (TpeOOBaHKE) 3a/1a4H;

- HAXOJUTh B3aMMOCBSA3M MEXKIY YCIOBHSMU 3aJa4d M UCIOJIb30BaTh WX MJIS
MIOCTPOCHUSI MOJEIHN U X0Ja PELICHUS;

- CTPOUTDH MOJIETTM Ha OCHOBE YK€ U3BECTHBIX (TpaduK Ha KOOPIUHATHOM IJIOCKOCTH,
cxema, Tabiuila, tuarpamma Jiepa — Benna, rpad, ypaBHeHUE, HEPABEHCTBO);

- BBIOUpATh 00U MOAXO/] K PEUICHUIO 3a/1auu;

- Mpu HEOOXOAMMOCTHM KOPPEKTHUPOBATH XOJ pEUIeHUs 3aJayd B IMpoliecce ee
pelieHus;

- KOHCTPYHUPOBATh COOCTBEHHBIN CrIOCO0 pelieHus 3aa4u;

- IPUMEHSThH OOIIME MPUHLMIBI PEIICHUS 3a7ad (aHATU3 «y3KUX MECT», MPUHIIUI
KpaifHero, MaciTabupoBaHKe 3a]1a4u, UHIYKTUBHBIC PACCYKICHUS);

- (opmynupoBaTh M JI0Ka3bIBaTh HEOOXOJUMMBIE BCIOMOTAaTENbHbIE CBONCTBA
(JiemMmbI);

- TPOBEpATH peIIeHHWE 3aJa4d Ha COOTBETCTBUE YCJIOBHSIM U TPEOOBAHMSIM,
HEMPOTUBOPEYNBOCTh MATEMATUUECKOMY U JKM3HCHHOMY OIIBITY;

- M3JIaraTh PEIICHUE 3a/1a4i B TMCbMEHHOW U YCTHOU (hopme.
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9 | Urpa 2. IloBTOpeHne TeM 3aHATHIH 5—8 1 https://peterson.institute
10 | Apyrue npu3HaKkd JSTUMOCTH 1 https://peterson.institute
11 | [ITaxmaTHas packpacka (JIOCKH) 1 https://peterson.institute
12 | punuun Jupuxie 1 https://peterson.institute
13 | [IponopliHOHAIBHOCTb 1 https://peterson.institute
14 | Urpa 3. [ToBTopenue tem 3anstuii 10-13 1 https://peterson.institute
15 | CpaBHeHue yncen 1 https://peterson.institute
16 | ABMKCHHE 10 KPYTY 1 https://peterson.institute
17 | Ouenka + nmpuMep ¥ MPU3HAKH JEITUMOCTH 1 https://peterson.institute
18 | IloxcueT nByMs ciocobamu 1 https://peterson.institute
19 | Urpa 4. [ToBTopenue teM 3anatuii 1518 1 https://peterson.institute
20 | Pa3noxeHre Ha IPOCTHIC MHOKUTEIH 1 https://peterson.institute
21 | B3BemmuBanus 1 https://peterson.institute
22 | IlepecTaHOBKH ¢ IOBTOPCHHSIMH 1 0€3 1 https://peterson.institute
23 | BeIMTrphINIHbIC TO3UITUN 1 https://peterson.institute
24 | Urpa 5. [ToBTopenue Tem 3anstuii 20—23 1 https://peterson.institute
25 | I'eomerpuueckuii nmpuHmmn Jupuxie 1 https://peterson.institute
26 | OcTaTKy U UX CBOMCTBA 1 https://peterson.institute
27 | KoHCTpyKIMH ¢ OTPHUIIATEIbHBIMH 1 https://peterson.institute
YHCIaMH
28 | I'pader. IToacuer pebep 1 https://peterson.institute
29 | Urpa 6. [ToBTOpeHue Tem 3ausTuii 25—28 1 https://peterson.institute
30 | Pa3BepTKH MHOTOTPAHHUKOB 1 https://peterson.institute
31 | HepaBeHCTBO TpEyroJibHUKA 1 https://peterson.institute
32 | KOHCTpYKIIMH C HEBBIMYKIIBIMU (hUTypaMH 1 https://peterson.institute
33 | Urpa 7. IloBropenue Tem 3ausatrii 30—32 1 https://peterson.institute
34 | IlogBeacHWE UTOTOB ro/Ia 1 https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TemM Koua-Bo Bo3moxkHOCTH
n/n 4acoB | McnoJb3oBanus JOP
7 Kjaacc 34
1 | OT 3aKOHOMEPHOCTH — K opmyIie 1 https://peterson.institute
2 | Jloka3aTenbCTBa «OT MPOTHBHOTO 1 https://peterson.institute
3 | Jloruka. OueHka u mpuMep 1 https://peterson.institute
4 | Urpa 1. [ToBTopenue TeM 3ausatuii 1-3 1 https://peterson.institute
5 | ®opmyia IIONMIAIU TPEYTOJIbHUKA 1 https://peterson.institute
6 | Anroput™m EBkinga 1 https://peterson.institute
7 | Y3kue mecra 1 https://peterson.institute
8 | MomHOoCTh MHOYKECTB 1 https://peterson.institute
9 | Urpa 2. IloBTOpeHHe TeM 3aHATHI 58 1 https://peterson.institute
10 | CpaBHEHHs IO MOJIYIIO 1 https://peterson.institute
11 | TenecKonmMYECKOe CYMMHUPOBAHUE 1 https://peterson.institute
12 | PannoHanbHbIe YKCIA 1 https://peterson.institute
13 | Packpacku 1 https://peterson.institute
14 | Urpa 3. [TloBTOpenue TeMm 3ausituii 10-13 1 https://peterson.institute
15 | HepaBeHCTBO TpeyTroJIbHUKA U 1 https://peterson.institute
JIONIOJIHUTENIbHBIE OCTPOEHUS
16 | [IpuHIMI KpallHETO U YIOPSIOYMBAHNE 1 https://peterson.institute
17 | JlepeBbs 1 https://peterson.institute
18 | «2KanmHbIe» alropuTMBI 1 https://peterson.institute
19 | Urpa 4. [ToBTopenue TeM 3ansatuid 15-18 1 https://peterson.institute
20 | Pa3MenieHus 1 cOUCTaHUS 1 https://peterson.institute
21 | Packpacka IUIOCKOCTH U €€ YacTel 1 https://peterson.institute
22 | Ctparerus pa3OueHus Ha MMapsbl 1 https://peterson.institute
23 | Jlunelinbie 1u0GhaHTOBBI YPABHCHHSI 1 https://peterson.institute
24 | Urpa 5. TTosropenue Tem 3ansatuii 20—23 1 https://peterson.institute
25 | ®opMyJIbl COKPAIIEHHOTO YMHOKEHHSI 1 https://peterson.institute
26 | 3agaum Ha IOCTPOCHHUE 1 https://peterson.institute
27 | OTHOCHUTEIIEHOEC JIBHKCHHE 1 https://peterson.institute
28 | HepaBenctBo Komu 1 https://peterson.institute
29 | Urpa 6. [ToBTOpeHue TeM 3aHsaTHI 25—28 1 https://peterson.institute
30 | JIunerinas GyHKIUsS 1 https://peterson.institute
31 | Jlunelinas QyHKIUsS 1 https://peterson.institute
32 | iBynosbHbBIE Tpadbl 1 https://peterson.institute
33 | Urpa 7. IloBropenue Tem 3ansaTiii 30—32 1 https://peterson.institute
34 | IlogBeneHue HTOTOB TOa 1 https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TemM Koua-Bo Bo3moxkHOCTH
n/n 4yacoB | McmoJgab3oBanus JOP
8 KkiIacce 34
1 | IloBTOpeHUe 1 https://peterson.institute
2 | JlJornueckue hopMyIIbI 1 https://peterson.institute
3 | Yucna PuboHAYYM U MX IPUMEHEHUE 1 https://peterson.institute
4 | CIUIIKOM MHOT'O IIEpEMEHHBIX 1 https://peterson.institute
5 | JIunetinas GyHKITUS 1 https://peterson.institute
6 | Urpa 1. IloBTOpeHHE TeM 3aHATHH 2—5 1 https://peterson.institute
7 | UuBapuaHT 1 https://peterson.institute
8 | CuMMeTpHs ¥ JOMOJTHUTEIbHBIC 1 https://peterson.institute
OCTPOCHHUS
9 | Meroa MaTeMaTHYECKOW MHTYKIIHH. 1 https://peterson.institute
Beenenue
10 | [TpuHIMO KpaHETro B JJOTMYECKHX 3a7a4ax 1 https://peterson.institute
11 | Urpa 2. [ToBTOopenue Tem 3anstuid 7—10 1 https://peterson.institute
12 | MppanuoHaJIbHBIC YHCIIa 1 https://peterson.institute
13 | CymiecTBOBaHHUE CTPATETHH 1 https://peterson.institute
14 | HenuHeiiHbIe YpaBHEHUS B IICNIBIX YHCIIAX 1 https://peterson.institute
15 | Pa3OueHus 1 https://peterson.institute
16 | Urpa 3. [ToBrOpenue Tem 3ausTuid 12—15 1 https://peterson.institute
17 | KBaapaTHblid TpexwieH. AnreOpa 1 https://peterson.institute
18 | HepaBeHCTBO JJOMaHOM M «PE3UHKU 1 https://peterson.institute
19 | ANTOpUTMBI IO TUIAHY» 1 https://peterson.institute
20 | KBagpatHsiid TpexwieH. I 'eomeTpust 1 https://peterson.institute
21 | MHOTOWICHBI M X CBOWCTBA 1 https://peterson.institute
22 | Urpa 4. TloBropenue Tem 3ansaTuid 17-21 1 https://peterson.institute
23 | Meroa MareMaTH4YeCKOW WHAYKIIHU 1 https://peterson.institute
24 | DiinepoBbl M TaMHJIBTOHOBBI Iy TH 1 https://peterson.institute
25 | BerueTsl 1 https://peterson.institute
26 | ®opmyma [Tuka 1 https://peterson.institute
27 | Urpa 5. TToBropenue Tem 3ansaTuii 23—26 1 https://peterson.institute
28 | HepaBeHcTBa O CpeHUX. 1 https://peterson.institute
TpaHCHEPABEHCTBO
29 | Yucno coyeranuid. [TopTropeHne 1 https://peterson.institute
30 | Ywucao coueranwuii. Lllapsl v meperopoku 1 https://peterson.institute
31 | ®opmyna BKIHOUYEHHUIH-UCKITFOUCHUH 1 https://peterson.institute
32 | HepaBencrBo Komm—byHskoBcKOro— 1 https://peterson.institute
[IIBapna
33 | Bemykiocts. Beimykiias 06009ka 1 https://peterson.institute
34 | IlogBeneHUE UTOTOB Toja 1 https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TeM Koa-Bo Bo3moikHOCTD
n/n 4yacoB | McmoJgab3oBanus JOP
9 kyacc 34
1 | IloBTOpeHue 1 https://peterson.institute
2 | Bamauu, cBOOAIIMECS K CHCTEMAM 1 https://peterson.institute
YPaBHECHUM
3 | Tpeyronbuuk [Tackais 1 https://peterson.institute
4 | I'padbl 1 J0orHKa 1 https://peterson.institute
5 | IlomywHBapuaHT 1 https://peterson.institute
6 | Urpa 1. IloBTOpeHHE TeM 3aHATHH 2—5 1 https://peterson.institute
7 | Uegykuus B HeanreOpanvecKux 3a/1auax 1 https://peterson.institute
8 | JIBM>KeHHUs IIOCKOCTH 1 https://peterson.institute
9 | Pacno3HaBanue QyHKIMH 1 https://peterson.institute
10 | 'eoMeTpuueckuii METOT IOKa3aTeIbCTBA 1 https://peterson.institute
HEpPaBEHCTB
11 | Urpa 2. [ToTropenue tem 3anstuid 7—10 1 https://peterson.institute
12 | DiisiepoBHI yTH ¥ IHAKJIBI 1 https://peterson.institute
13 | rpel u 1BOMYHAS CUCTEMa 1 https://peterson.institute
14 | T'omoTteTHs 1 https://peterson.institute
15 | ®yHKIMs ¥ TeopeMa Diepa 1 https://peterson.institute
16 | Urpa 3. [ToBTOopenue teM 3anatuii 12—15 1 https://peterson.institute
17 | IIporpeccuu. PekyppeHTHBIE COOTHOIICHHMSI 1 https://peterson.institute
18 | ®dopmyia I[Tuka 1 https://peterson.institute
19 | IlpunokeHus: MpPaMOHATBHBIX YHCEI 1 https://peterson.institute
20 | 'aMUJIBTOHOBBI IYTH W ITUKJIBI 1 https://peterson.institute
21 | BeiueTsl ¥ IOKa3aTeNu 1 https://peterson.institute
22 | Urpa 4. TloBropenue Tem 3ansaTuid 17-21 1 https://peterson.institute
23 | HepaBeHCTBO 0 cpeHUX IJIsi HECKOJIBKUX 1 https://peterson.institute
qucen
24 | XpoMaTHuecKoe YHciIo rpada 1 https://peterson.institute
25 | Teopema besy 1 https://peterson.institute
26 | HepaBenctsa. Merton ILlltypma 1 https://peterson.institute
27 | Urpa 5. TToBropenue Tem 3ansaTuii 23—26 1 https://peterson.institute
28 | I3oMopdu3M MHOKECTB | 3a/1a4 1 https://peterson.institute
29 | bunom HeroToHa 1 https://peterson.institute
30 | [Tnanapubie rpadbl u hopmya Ditiepa 1 https://peterson.institute
31 | TeopeMbl CHHYCOB M TeOpeMa KOCHHYCOB 1 https://peterson.institute
32 | Beimykyiast 000J109Ka 1 https://peterson.institute
33 | Urpa 6. IToBTOpeHue Tem 3aHsaTHi 28—32 1 https://peterson.institute
34 | IlogBeaeHre HTOTOB To/Ia 1 https://peterson.institute




Iloypounoe nianuposanue

Ne HaumeHnoBaHue pa3iesioB/TeM Koa-Bo Bo3moikHOCTD
n/n 4yacoB | McnoJb3oBanus JOP
5 kaace 34
1 | MOXHO WM HEJIb3s1? 1 https://peterson.institute
2 | AHaiu3 ¢ KoHIa 1 https://peterson.institute
3 | IlenTamuHO 1 https://peterson.institute
4 | JlornuHslii mepedop 1 https://peterson.institute
5 | Urpa 1. IloBTOpeHue TeM 3ausatuii 1-4 1 https://peterson.institute
6 | IlepeBepHU M CIIOKHU 1 https://peterson.institute
7 | IlapkeTsl 1 https://peterson.institute
8 | Yranaii, uto 5 3ayman 1 https://peterson.institute
9 | Ot yncen — k OykBam 1 https://peterson.institute
10 | Urpa 2. [ToBTOpeHue TeM 3aHsaTHiA 6—9 1 https://peterson.institute
11 | JlemuMOCTb U IpU3HAKU 1 https://peterson.institute
12 | 3aragka Illaxepe3asl 1 https://peterson.institute
13 | HeoObruHbIe II0MIATH 1 https://peterson.institute
14 | Otpe3ku Ha IPSIMOK 1 https://peterson.institute
15 | Urpa 3. [ToBTropenue tem 3ansituid 11-14 1 https://peterson.institute
16 | [lepekpauBanue Guryp 1 https://peterson.institute
17 | Cxema momoraer! 1 https://peterson.institute
18 | CKOJIBKO HYKHO B3SITh? 1 https://peterson.institute
19 | Kpyru Diinepa. MeTo TONOTHEHUS 1 https://peterson.institute
20 | Urpa 4. IloBropenue Tem 3aHsaTuii 16—19 1 https://peterson.institute
21 | KOHCTPYKITHH ¢ IpOo0siMH 1 https://peterson.institute
22 | YucioBbie OIICHKU 1 https://peterson.institute
23 | Ilpu3HaKHu IETMMOCTH M OCTaTKH 1 https://peterson.institute
24 | lllaxmartHas pacKpacka 1 https://peterson.institute
25 | Cemb pa3 oTMEph 1 https://peterson.institute
26 | Urpa 5. IloBropenue Tem 3ansaTuii 21-25 1 https://peterson.institute
27 | IlpaBmiia CYMMBI B TPOU3BEICHUS 1 https://peterson.institute
28 | IlpaBmiia CyMMBI B TPOU3BEICHUS 1 https://peterson.institute
29 | Pa3BepTku Ky0a. Bujibl 00beMHBIX QUTYD 1 https://peterson.institute
30 | CooTrBercTBHE 1 https://peterson.institute
31 | Urpel. CuMMeTpUYHAs CTPATETHsI 1 https://peterson.institute
32 | VBuzaeth rpad 1 https://peterson.institute
33 | Urpa 6. IloBTopeHue Tem 3ausaTui 27—33 1 https://peterson.institute
34 | IlogBeneHNe HTOTOB TOja 1 https://peterson.institute




Ne HaumeHnoBaHue pa3uesioB/TemM Koua-Bo Bo3moxkHOCTH
n/n 4yacoB | McmoJgab3oBanus JOP
6 kiacc 34
1 | MeTtoJ «OT IPOTHBHOTOY 1 https://peterson.institute
2 | JlecaTnyHasl 3aMKCh 1 https://peterson.institute
3 | OTpuiianus BbICKa3bIBaHHIMA 1 https://peterson.institute
4 | Urpa 1. IToBTOpeHue TeM 3aHATui 1-3 1 https://peterson.institute
5 | IlocnenoBatenbHOE KOHCTPYHPOBAHHE 1 https://peterson.institute
6 | Cpennee apuhMeTHICCKOE 1 https://peterson.institute
7 | rpsl Ha ollepekeHre 1 https://peterson.institute
8 | Kpyru Ditnepa. OueHku 1 https://peterson.institute
9 | Urpa 2. IloBTOpeHne TeM 3aHATHH 5—8 1 https://peterson.institute
10 | Apyrue npu3HaKkd JSTUMOCTH 1 https://peterson.institute
11 | [ITaxmaTHas packpacka (JIOCKH) 1 https://peterson.institute
12 | punuun Jupuxie 1 https://peterson.institute
13 | [IponopliHOHAIBHOCTb 1 https://peterson.institute
14 | Urpa 3. [ToBTopenue tem 3anstuii 10-13 1 https://peterson.institute
15 | CpaBHeHue yncen 1 https://peterson.institute
16 | ABMKCHHE 10 KPYTY 1 https://peterson.institute
17 | OueHka + npuMep U MPU3HAKHU JISTUMOCTH 1 https://peterson.institute
18 | IloxcueT nByMs ciocobamu 1 https://peterson.institute
19 | Urpa 4. [ToBTopenue teM 3anatuii 1518 1 https://peterson.institute
20 | Pa3noxeHre Ha IPOCTHIC MHOKUTEIH 1 https://peterson.institute
21 | B3BemmuBanus 1 https://peterson.institute
22 | IlepecTaHOBKH ¢ IOBTOPCHHSIMH 1 0€3 1 https://peterson.institute
23 | BeIMTrphINIHbIC TO3UITUN 1 https://peterson.institute
24 | Urpa 5. [ToBTopenue Tem 3anstuii 20—23 1 https://peterson.institute
25 | I'eomerpuueckuii nmpuHmmn Jupuxie 1 https://peterson.institute
26 | OcTaTKy U UX CBOMCTBA 1 https://peterson.institute
27 | KoHCTpyKIMH ¢ OTPHUIIATEIbHBIMH 1 https://peterson.institute
YHCIaMH
28 | I'pader. IToacuer pebep 1 https://peterson.institute
29 | Urpa 6. [ToBTOpeHue Tem 3ausTuii 25—28 1 https://peterson.institute
30 | Pa3BepTKH MHOTOTPAHHUKOB 1 https://peterson.institute
31 | HepaBeHCTBO TpEyroJibHUKA 1 https://peterson.institute
32 | KOHCTpYKIIMH C HEBBIMYKIIBIMU (hUTypaMH 1 https://peterson.institute
33 | Urpa 7. IloBropenue Tem 3ausatrii 30—32 1 https://peterson.institute
34 | IlogBeacHWE UTOTOB ro/Ia 1 https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TemM Koua-Bo Bo3moxkHOCTH
n/n 4acoB | McnoJb3oBanus JOP
7 Kjaacc 34
1 | OT 3aKOHOMEPHOCTH — K opmyIie 1 https://peterson.institute
2 | Jloka3aTenbCTBa «OT MPOTHBHOTO 1 https://peterson.institute
3 | Jloruka. OueHka u mpuMep 1 https://peterson.institute
4 | Urpa 1. [ToBTopenue TeM 3ausatuii 1-3 1 https://peterson.institute
5 | ®opmyia IIONMIAIU TPEYTOJIbHUKA 1 https://peterson.institute
6 | Anroput™m EBkinga 1 https://peterson.institute
7 | Y3kue mecra 1 https://peterson.institute
8 | MomHOoCTh MHOYKECTB 1 https://peterson.institute
9 | Urpa 2. IloBTOpeHHe TeM 3aHATHI 58 1 https://peterson.institute
10 | CpaBHEHHs IO MOJIYIIO 1 https://peterson.institute
11 | TenecKonmMYECKOe CYMMHUPOBAHUE 1 https://peterson.institute
12 | PannoHanbHbIe YKCIA 1 https://peterson.institute
13 | Packpacku 1 https://peterson.institute
14 | Urpa 3. [TloBTOpenue TeMm 3ausituii 10-13 1 https://peterson.institute
15 | HepaBeHCTBO TpeyTroJIbHUKA U 1 https://peterson.institute
JIONIOJIHUTENIbHBIE OCTPOEHUS
16 | [IpuHIMI KpallHETO U YIOPSIOYMBAHNE 1 https://peterson.institute
17 | JlepeBbs 1 https://peterson.institute
18 | «2KanmHbIe» alropuTMBI 1 https://peterson.institute
19 | Urpa 4. [ToBTopenue TeM 3ansatuid 15-18 1 https://peterson.institute
20 | Pa3MenieHus 1 cOUCTaHUS 1 https://peterson.institute
21 | Packpacka IUIOCKOCTH U €€ YacTel 1 https://peterson.institute
22 | Ctparerus pa3OueHus Ha MMapsbl 1 https://peterson.institute
23 | Jlunelinbie 1u0GhaHTOBBI YPABHCHHSI 1 https://peterson.institute
24 | Urpa 5. TTosropenue Tem 3ansatuii 20—23 1 https://peterson.institute
25 | ®opMyJIbl COKPAIIEHHOTO YMHOKEHHSI 1 https://peterson.institute
26 | 3agaum Ha IOCTPOCHHUE 1 https://peterson.institute
27 | OTHOCHUTEIIEHOEC JIBHKCHHE 1 https://peterson.institute
28 | HepaBenctBo Komu 1 https://peterson.institute
29 | Urpa 6. [ToBTOpeHue TeM 3aHsaTHI 25—28 1 https://peterson.institute
30 | JIunerinas GyHKIUsS 1 https://peterson.institute
31 | Jlunelinas QyHKIUsS 1 https://peterson.institute
32 | iBynosbHbBIE Tpadbl 1 https://peterson.institute
33 | Urpa 7. IloBropenue Tem 3ansaTiii 30—32 1 https://peterson.institute
34 | IlogBeneHue HTOTOB TOa 1 https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TemM Koua-Bo Bo3moxkHOCTH
n/n 4yacoB | McmoJgab3oBanus JOP
8 KkiIacce 34
1 | IloBTOpeHUe 1 https://peterson.institute
2 | JlJornueckue hopMyIIbI 1 https://peterson.institute
3 | Yucna PuboHAYYM U MX IPUMEHEHUE 1 https://peterson.institute
4 | CIUIIKOM MHOT'O IIEpEMEHHBIX 1 https://peterson.institute
5 | JIunetinas GyHKITUS 1 https://peterson.institute
6 | Urpa 1. IloBTOpeHHE TeM 3aHATHH 2—5 1 https://peterson.institute
7 | UuBapuaHT 1 https://peterson.institute
8 | CuMMeTpHs ¥ JOMOJTHUTEIbHBIC 1 https://peterson.institute
OCTPOCHHUS
9 | Meroa MaTeMaTHYECKOW MHTYKIIHH. 1 https://peterson.institute
Beenenue
10 | [TpuHIMO KpaHETro B JJOTMYECKHX 3a7a4ax 1 https://peterson.institute
11 | Urpa 2. [ToBTOopenue Tem 3anstuid 7—10 1 https://peterson.institute
12 | MppanuoHaJIbHBIC YHCIIa 1 https://peterson.institute
13 | CymiecTBOBaHHUE CTPATETHH 1 https://peterson.institute
14 | HenuHeiiHbIe YpaBHEHUS B IICNIBIX YHCIIAX 1 https://peterson.institute
15 | Pa3OueHus 1 https://peterson.institute
16 | Urpa 3. [ToBrOpenue Tem 3ausTuid 12—15 1 https://peterson.institute
17 | KBaapaTHblid TpexwieH. AnreOpa 1 https://peterson.institute
18 | HepaBeHCTBO JJOMaHOM M «PE3UHKU 1 https://peterson.institute
19 | ANTOpUTMBI IO TUIAHY» 1 https://peterson.institute
20 | KBagpatHsiid TpexwieH. I 'eomeTpust 1 https://peterson.institute
21 | MHOTOWICHBI M X CBOWCTBA 1 https://peterson.institute
22 | Urpa 4. TloBropenue Tem 3ansaTuid 17-21 1 https://peterson.institute
23 | Meroa MareMaTH4YeCKOW WHAYKIIHU 1 https://peterson.institute
24 | DiinepoBbl M TaMHJIBTOHOBBI Iy TH 1 https://peterson.institute
25 | BerueTsl 1 https://peterson.institute
26 | ®opmyma [Tuka 1 https://peterson.institute
27 | Urpa 5. TToBropenue Tem 3ansaTuii 23—26 1 https://peterson.institute
28 | HepaBeHcTBa O CpeHUX. 1 https://peterson.institute
TpaHCHEPABEHCTBO
29 | Yucno coyeranuid. [TopTropeHne 1 https://peterson.institute
30 | Ywucao coueranwuii. Lllapsl v meperopoku 1 https://peterson.institute
31 | ®opmyna BKIHOUYEHHUIH-UCKITFOUCHUH 1 https://peterson.institute
32 | HepaBencrBo Komm—byHskoBcKOro— 1 https://peterson.institute
[IIBapna
33 | Bemykiocts. Beimykiias 06009ka 1 https://peterson.institute
34 | IlogBeneHUE UTOTOB Toja 1 https://peterson.institute




Ne HaumeHnoBaHue pa3iesioB/TeM Koa-Bo Bo3moikHOCTD
n/n 4yacoB | McmoJgab3oBanus JOP
9 kyacc 34
1 | IloBTOpeHue 1 https://peterson.institute
2 | Bamauu, cBOOAIIMECS K CHCTEMAM 1 https://peterson.institute
YPaBHECHUM
3 | Tpeyronbuuk [Tackais 1 https://peterson.institute
4 | I'padbl 1 J0orHKa 1 https://peterson.institute
5 | IlomywHBapuaHT 1 https://peterson.institute
6 | Urpa 1. IloBTOpeHHE TeM 3aHATHH 2—5 1 https://peterson.institute
7 | Uegykuus B HeanreOpanvecKux 3a/1auax 1 https://peterson.institute
8 | JIBM>KeHHUs IIOCKOCTH 1 https://peterson.institute
9 | Pacno3HaBanue QyHKIMH 1 https://peterson.institute
10 | 'eoMeTpuueckuii METOT IOKa3aTeIbCTBA 1 https://peterson.institute
HEpPaBEHCTB
11 | Urpa 2. [ToTropenue tem 3anstuid 7—10 1 https://peterson.institute
12 | DiisiepoBHI yTH ¥ IHAKJIBI 1 https://peterson.institute
13 | rpel u 1BOMYHAS CUCTEMa 1 https://peterson.institute
14 | T'omoTteTHs 1 https://peterson.institute
15 | ®yHKIMs ¥ TeopeMa Diepa 1 https://peterson.institute
16 | Urpa 3. [ToBTOopenue teM 3anatuii 12—15 1 https://peterson.institute
17 | IIporpeccuu. PekyppeHTHBIE COOTHOIICHHMSI 1 https://peterson.institute
18 | ®dopmyia I[Tuka 1 https://peterson.institute
19 | IlpunokeHus: MpPaMOHATBHBIX YHCEI 1 https://peterson.institute
20 | 'aMUJIBTOHOBBI IYTH W ITUKJIBI 1 https://peterson.institute
21 | BeiueTsl ¥ IOKa3aTeNu 1 https://peterson.institute
22 | Urpa 4. TloBropenue Tem 3ansaTuid 17-21 1 https://peterson.institute
23 | HepaBeHCTBO 0 cpeHUX IJIsi HECKOJIBKUX 1 https://peterson.institute
qucen
24 | XpoMaTHuecKoe YHciIo rpada 1 https://peterson.institute
25 | Teopema besy 1 https://peterson.institute
26 | HepaBenctsa. Merton ILlltypma 1 https://peterson.institute
27 | Urpa 5. TToBropenue Tem 3ansaTuii 23—26 1 https://peterson.institute
28 | I3oMopdu3M MHOKECTB | 3a/1a4 1 https://peterson.institute
29 | bunom HeroToHa 1 https://peterson.institute
30 | [Tnanapubie rpadbl u hopmya Ditiepa 1 https://peterson.institute
31 | TeopeMbl CHHYCOB M TeOpeMa KOCHHYCOB 1 https://peterson.institute
32 | Beimykyiast 000J109Ka 1 https://peterson.institute
33 | Urpa 6. IToBTOpeHue Tem 3aHsaTHi 28—32 1 https://peterson.institute
34 | IlogBeaeHre HTOTOB To/Ia 1 https://peterson.institute




Yuebno-memoouueckoe obecneuenue oopazosamebHo20 npoyecca

1. Ilerepcon JI. I'. Cuctema u CTpyKTypa y4uyeOHON AEATEILHOCTH B KOHTEKCTE
coBpeMeHHOM Metononorud. Monorpadpus. / JLI. TIlerepcon, 1O.B. Aramnos,
M.A. KyOsimesa u nip.

2. Ilerepcon JI.I'. [leATeNbHOCTHBIM METOJI OOYUYEHHMs: TOCTPOCHHE HEIPEPHIBHOM
ctepnt oopazosanus / JLI'. [lerepcon, M.A. KyOsimeBa u ap.

3. AnumcumoB O.C. MeTomonorudeckuii cimoBapb st crtpareroB. 1.1 /
O.C. AHucumoB.

4. AnucumoB O.C. I'erenb: MBIIUICHUE U Pa3BUTHUE (MYTh K KYJIbTYPE MBIILICHHUS ).

5. Benrep JI.A. [legaroruka crmocoOHOCTEH.

7. Macnoy A. MoTtuBanus ¥ TMYHOCTb.

7. XununH A.f. O BocniutarensHOM 3PQeKTe ypoKOB MaTeMaTHKU //MaremaTHka B
HIKOJIE.

8. Ilerepcon JL.I'., AraxanoBa O.H. IIporpamma kypca BHEypOUHOU JEATEITLHOCTH
«Omumnuannas ~ marematuka». 1-9  kmaccet /  ITloaroroBka — ywamuxcs
00111e00pa30BaTENbHBIX MIKOJ K PEIICHUIO HECTAHIaPTHBIX 3a]1a4.

9. Ilerepcon JI.I'., AraxanoBa O.H. Maremaruueckuit tearp: Il crymens kypca
«OnmumiiraiHass MaTeMaThKa» 11l 3—9 KkiaccoB: yueOHoe mocodue.

10. IIpenmernsie omummuaabl. 5-11 xmaccer Maremaruka. /JILH. Jlertsps,
E.IO. Tromuna, A.A. MaxoHuHa u Jip.

11. 3anumarensHas apupmertuka / S.H1. Ilepenbman.

12. IIpumenn matematuky / U.H. Ceprees, C.H. Onexnuk, C.b. ["amxos.

13. Maremarnyeckas mkarynka: [locodme st ywamumxcs 4-8 Kiaccos/
®.®. Harubwun, E.C. KaauH.

14. 3apmaun Ha cMekalky 5-6 knaccel: YueOHoe mocoOue ajii oOpa3oBaTeIbHBIX
yupexaennii, 1.@. Mlapeirun, A.B. [lleBkuH.

15. 1000 m 1 3amawa mo martematuke. KHura mius ydammxcss 5-7 KIIaccos.
/A.B. CniuBaxk.



