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HHOACHUTEJIBHAA 3AIIUCKA

IIporpaMMa BHEYpPOYHOH IEATENBHOCTH OPUEHTHUPOBAaHA HA PACCMOTPEHUE OTAEIBHBIX
BOIIPOCOB MAaT€MAaTUKH, KOTOPBIE BXOJAT B COJIEP’KaHUE TOCYIapCTBEHHOM UTOMOBOM aTTeCTalluu
10 MaTeMaTHKE 3a KypC OCHOBHOM IIKOJIBL. [IporpaMMa 10omoNHAET U pa3BUBAET IIKOIBHBINA Kype
MaTeMaTHKH, a TaKkKe ABIAETCS MH()OPMAIIMOHHON MOIACPKKON JalbHEHIero oopa3oBaHus B
CTaplled IIKOJIe M OpPUEHTHPOBAHA Ha YJOBJIETBOPEHUE 00pa3oBaTENbHBIX MOTPEOHOCTEH
MIKOJBHUKOB, X aHATUTUYECKUX M CHHTETHUECKUX criocoOHocTell. OCHOBHAS Miesl POTrPaMMbI
BHEYPOYHOH JEATENbHOCTH 3aK/IIOU€Ha B PACIIMPEHUM M YriyOJeHWW 3HAaHUHM ydamuxcs 1o
HEKOTOPHIM pa3jielaM MaTeMaTHKH, B O0ECHEeueHHH MPOYHOTO W CO3HATENLHOTO OBIIAJACHUS
yUYallUMUCSl CHCTEMOM MaTeMaTHYeCKUX 3HAHUH M YMEHMH, HEoOXOIMMBIX IpH clade
BBIIIYCKHOI'O 9K3aMEHa.

B npouecce ocBoeHus conepkaHus MPOrpaMMbl YUEHUKH OBJIAIEBAIOT HOBBIMY 3HAHUSAMU,
o0oramaroT CBOM KU3HEHHBIH OIBIT, MOJY4alOT BO3MOXKHOCTb IPAKTUYECKOTO MNPUMEHEHUs
CBOMX  MHTEJUICKTYalbHbIX,  OPraHU3aTOPCKMX  CIIOCOOHOCTEH,  pPa3BUBAIOT  CBOM
KOMMYHHKATHBHBIE CIHOCOOHOCTH, OBJIAJEeBAlOT o0OmieydeOHbIMH yMeHUsIMU. (OcBoeHHE
IIPEIMETHOTO COAEP KAHMS MPOTpaMMBbl U CaM IPOLECC U3YyUEHUS €r0 CTAHOBATCS CPEICTBAMU,
KOTOpBIE 00ECIIEYNBAIOT MEPEXOA OT O0YUEHHS yJAIIHXCs K UX CaMOOOPa30BaHHUIO.

OcBoeHue nporpaMMbl HpearnonaraeT oOecledYeHUue MOJOKHUTEIbHOH MOTHBAILUU
y4allluxcs Ha IOBTOPEHHE PaHee U3y4EHHOI0 MaTepualla, BbIIEJICHHUE Y3JI0BBIX BOIIPOCOB Kypca,
IIPEIHA3HAYEHHBIX U1 IIOBTOPEHHMs, MCIIOIb30BAHUE CXEM, MOJEJIEH, ONOPHBIX KOHCIIEKTOB,
CIIPAaBOYHHUKOB, KOMIIBIOTEPHBIX TECTOB (B TOM YHCJIE€ HMHTEPAKTUBHBIX), CaMOCTOATEIbHOE
cocTaBiieHHe (MOJEIMPOBAHKUE) TECTOB aHAIOTUYHbIX 3ajaHusaM OI'D.

MeTrononoruueckor OCHOBOM MpeiaraéMod IPOrpaMMbl SIBISETCSA JIEATEIbHOCTHBIN
noaxoa K oOyueHMro MaremMaTuke. JlaHHBIH moaxoa mpexmnojaraeT oOydyeHHE HE TOJIBKO
FOTOBBIM 3HAHHUSM, HO M JIE€ATEIbHOCTM IO MPUOOPETEHUI0 OTHUX 3HAHUN, CHOCOOOB
pacCyKIEeHUH, [OKa3aTeNbCTB. B CBA3M € 3TUM B IPOLECCE HU3YYEHHs Kypca ydalluMCs
npe/iaraloTcs 3aJaHusi, CTUMYJIHUPYIOIIUE CaMOCTOSITENIbHOE OTKPHITHE MU MaTeMaTHYeCKUX
(akTOB, HOBBIX, paHEE€ HEM3BECTHBIX, IPUEMOB M CIIOCOOOB peIlIeHHs 3a/1ay.

AKTyaJIbHOCTH mporpammbl  obOocHoBaHa BBeaeHuemM OPI'OC OOO, a uUMEHHO
OPUEHTHPOBAaHA Ha BBINOJHEHUE TPEOOBAaHUM K COJEPKAHMIO BHEYPOUHOW JEATEIbHOCTH
IIKOJIbHUKOB, a TAaK)K€ Ha HMHTErPalUI0 U JIONOJHEHHE COJAEp>KaHUS MPEIMETHBIX MPOrPAMM.
[IporpamMa memarormyeckd IeiaecooOpa3Ha, e€e pealu3alus CO3JaeT  BO3MOXKHOCTb
Pa3HOCTOPOHHETO PACKPBITUS HHAMBUAYAIbHBIX CIIOCOOHOCTEH IIKOJBHUKOB, Ppa3BUTHUSA
MHTEpEca K pa3IMYHbIM BHJAM JEATEIBHOCTH, XKEJIAHUA aKTUBHO y4acTBOBATh B MPOJYKTUBHOMN
JeSITeIbHOCTH, YMEHHSI CAMOCTOSITEIbHO OPraHU30BbIBATh CBOE CBOOOHOE BpEMSI.

Ilessb mporpamMMsl: CO3/1aHUE YCJIOBUI, 00€CIIEUNBAIONINX WHTEIUIEKTYaJIbHOE pa3BUTHE
JIMYHOCTH IIKOJbHUKA Ha OCHOBE Pa3BUTHS €r0 MHIUBUIYAIbHOCTH; CO3JJaHNe (pyHIaMEHTa s
MaTeMaTHYeCKOro pa3BUTHSA, (HOPMUPOBAHHE MEXAHM3MOB MBbIIIJICHUS, XapaKTEPHBIX Ui
MaTeMaTU4YeCKOH 1eATeIbHOCTH.

3agauu nporpaMmabi:

e 1poOyXJeHHE M pa3BUTHE YCTOMYMBOIO MHTEpeca y4YalluXcsi K MaTeMaTUKe U ee
MPUIOKEHUSM, pacIIMpEeHUEe HAYYHOT'O Kpyro3opa;

® pacumupeHue U yriyOJaeHHue MKOIbHOI0 Kypca MaTeMaTHKY;

® aKTyaJM3alus, CUCTEeMaTH3aIMsl 1 0000IIeHNe 3HAHUN yJalXcsl IO MaTeMaTHKe;

e (QopmupoBaHME Yy Yy4YaIIMXCS TOHMMaHUS pOJIM MaTeMaTHYECKUX 3HAHUH Kak
MHCTPYMEHTA, MO3BOJSIONIET0 BHIOpaTh Jy4yIIMH BapHaHT JEHCTBUH W3 MHOTHUX
BO3MOJKHBIX;



® pPa3BUTHE y YYaIIUXCS YMEHHUS CaMOCTOSATEIBLHO U TBOPYECKH PabOTaTh ¢ y4eOHOU M
Hay4YHO-TIONYJIAPHOU JIUTEPATYPOi;

® pElICHHE CHEHUaIbHO TOJOOpAaHHBIX YINPAXHEHUW U 3a7ad, HaNpaBJICHHBIX Ha
(dbopMUpOBaHNE TPHUEMOB MBICTUTEILHOM IEATEIHHOCTH;

e 0O0yyeHHE Y4YalIUXCs PEIICHUI0 y4eOHBIX M JKHM3HEHHBIX IMpoOjeM, croco0aM aHain3a
nH(opMaIuu, MoJIy4aeMoi B pa3HbIX (opmax;

e (GopMUpPOBaHHE TMOHATHS O MATEMAaTHYECKHX METOJaX TMPU PEHICHUU CII0KHBIX
MaTeMaTHYECKHX 3a1ad;

e (dopMUpOBaHHE TOTPEOHOCTH K JIOTHYECKUM 0OOCHOBAHUSM U PACCYKICHUSIM;

e paboTa ¢ OJapCHHBIMU ACTHMH B paMKax MOJTOTOBKM K MPEAMETHBIM OJMMIIHAIaM U
KOHKYypcaMm;

e [IcHXOJIorHmueckas moaroroska k OI'D.

ILnanupyembie pe3ybTAThI:

JINYHOCTHBIMHM  pe3yJIbTATAMHU peaIM3aldd TPOrpaMMbl  CTaHEeT (HOPMUPOBAHHUE
NPEJCTaBICHU O MaTeMaTHKe KaK 4YacTh OOIIeuerIoBEYECKON KyIbTyphl, O 3HAYMMOCTH
MaTEeMAaTHKU B Pa3BUTUU ITUBUJIM3AIMN U COBPEMEHHOTO OOIIEeCTBa, a TakkKe (OPMUPOBAHHE U
pa3BUTHE YHHUBEPCAIbHBIX YYEOHBIX YMEHHUI CaMOCTOSITENIBHO oOnpeodesims, 6blCKA3bI8AmD,
uccnedosams U AHAIUUPOBAMb, coOM00Asi CaMble TIPOCTHIC OOIIMe IS BCEX JIOACH IpaBmiia
MOBE/ICHUS MIPHU OOIIEHUU U COTPYIHUYECTBE (ITUUECKHE HOPMBI OOIICHUS U COTPYJHIUYECTBA).

MeTtanpeaMeTHBIMU Ppe3yJabTaTaMM pPEATU3AIMKU MPOrPaMMbl CTaHET (OPMHPOBAHUE
o0ImMx CcrnocoO0OB MHTEIUIEKTYalbHOU JEATEIbHOCTH, XapaKTepHBIX M MaTeMaTUKU U
SIBIITFOIIAXCSI  OCHOBOM  IMO3HABATEIBHOW KYJIBTYPHI, 3HAYUMOW JUISI PasIUYHBIX cdep
YeI0BEUYECKON AeSITeTbHOCTH, @ UMEHHO CIICAYIOIINX YHUBEPCATbHBIX YUYCOHBIX IEHCTBUI.

Pecynamusnvie YV/I:

® CaMOCTOSITENTLHO (POPMYTUPOBATH IEJIN 3aHATUS MOCIE MPEABAPUTEIHLHOTO 00CYKICHUSI.

® YYUTHCS COBMECTHO C yUHUTeJIeM OOHApYKUBATh U (OPMYITUPOBATH YUEOHYIO MPOOIEMY;

® COCTaBJIATH IJIaH PeLIeHUs MpoOIeMbl (3a1aun);
® pa0oTas 1o MIaHy, CBEPSITh CBOU ACHCTBHUS C IENbIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH
OIINOKH;

® B IMAJIOTe C YYUTETIEM YUYUTHCS BhIpaOaThIBATh KPUTEPUH OIEHKU U OINPENesaTh CTEeIEeHb
YCTIEITHOCTH BHITIOTHEHHs CBOEH pabOThI 1 pabOThI BCEX, UCXOIS U3 UMEIOIINXCS
KpUTEPHUEB.

Iloznasamenvnvie YVJI:

® OPHEHTUPOBATHCS B CBOCH CUCTEME 3HAHMI: CAMOCTOSATEIBHO MPE/IIoIaraTh, Kakas
uH(pOopMalns HyXKHa 715 peLIeHUs TOM WIK UHOW 3a]1auH;

e 0TOMpaTh HEOOXOIUMBIE /I PEIICHUs 3aJa4l UCTOYHUKU WH(POPMAIIUU CPeIr
MPEAJIOKEHHBIX YUUTEIIEM CIOBAPEN, SHIMKIIONEINH, CIPABOYHUKOB, UHTEPHET-
pPECYpCOB;

e 100BIBaTh HOBBIC 3HAHUS: U3BJIEKATh HH(OPMAIIHIO, TIPEICTABICHHYIO B Pa3HbIX (hopMax
(Tekct, Tabnua, cxema, UJUTFOCTPAIUs U JIp.);

e rmepepabaTbIBaTh MOMYYEHHYIO HH(DOPMAIINIO: CPAaBHUBAThH U TPYIIIUPOBATH (PaKTHl U
SIBJICHHSI; OTIPEIEISATh IPUYHHBI SIBJICHUH, COOBITHIA; Ie/IaTh BHIBOJIBI HA OCHOBE
000011IeHs 3HAHUI;

e mpeoOpazoBbIBaTh HHPOPMAIIUIO U3 OAHOU (DOPMBI B IPYTYIO: MIPEACTABISTH
nH(pOpMaIKIO B BUIE TEKCTA, TAOIUIIBI, CXEMBI; COCTABIISITH OOJIEe TPOCTOM TUTaH
yueOHO- HAyYHOTO TEKCTA.



Kommynuxamuenvie YV/:
® JIOBOJUTH CBOO MO3ULMIO 10 APYTUX: OQPOPMIISATH CBOM MBICIH B YCTHOM U MUCbMEHHOM
peuy; BHICKA3bIBaTh CBOIO TOUKY 3PEHUS U MBITAThCs €€ 000CHOBATH, IPUBOIS
apryMeHThI;
e cCIyuaTh APYrUX, NbITATCSA MPUHUMATH APYI'YIO TOUKY 3pEHHMsI, ObITh TOTOBBIM U3MEHUTh
CBOIO TOYKY 3PEHHUs ITPU HAJIMYUH COOTBETCTBYIOIIMX apryMEHTOB;
® UUTATh BCIYX U MPO ceOs TEKCTHl HAYYHO-MOMYJIIPHOM JIMTEPATYphl U IPU 3TOM: BECTH
«IMaJor ¢ aBTOpomM» (IIPOrHO3UPOBATh Oy1ylllee YTEHUE; CTABUTh BONPOCHI K TEKCTY U
UCKaTh OTBETHI; IPOBEPSTH ce0s1); OTAEIATh HOBOE OT U3BECTHOI'0; BBIJEIATH INIaBHOE;
COCTAaBJIATH IUIaH;
® JI0rOBAPUBATHCS C IAPTHEPAMU: BBINOJIHSASA Pa3INYHbIE POJIA B IPYIIIE, COTPYIHUYATDH B
COBMECTHOM pEIICHUH MPOOJIEMBI (33/1a4H);
®  YYUTBCS YBAKUTEIBHO OTHOCUTHCA K IIO3ULUU APYrOro, YUUTHCS JOrOBAPUBATHCS.
IIpeomemnuvimu pe3yromamamu peanu3aliy IporpaMMbl CTaHET co3jaHue GyHIaMeHTa JUIs
(opMUPOBaHNS MEXaHU3MOB MBIIIJICHUS, XapAKTEPHBIX I MaTEMaTUUECKOH 1€ATEIbHOCTH, a
UMEHHO:
® [I03HAKOMMTHCS CO CIOcO0aMU M METOAAMHU PEILIECHUS PA3IMYHBIX MAaTEMAaTUYECKUX
3az1ay;
® OCBOUTB JIOTHUECKHE IIPUEMBI, IPUMEHSIEMBIE IIPH PELLICHUY 3a7a4;
® paccyXJaTh IIPU PEILIECHUH JIOTHYECKUX 3a/1ay, 3a/1a4 Ha CMEKAJIKY, 3a/1a4 Ha dPYJULUIO U
MHTYULIUIO;
® II03HAKOMHTHCS C UCTOPHEH pPa3BUTHSI MaTEMaTHYECKON HayKu, Onorpadueil M3BECTHBIX
YUEHBIX-MaTEMaTHKOB;
® DACHIMPUTB CBOH KpYyrosop, OCO3HATh B3alMOCBSA3b MaTEMAaTUKH C
JPYTUMH Y4€OHBIMH JUCHMIIMHAMU U 00J1aCTAMU JKU3HU;
® [I03HAKOMHTbHCS C HOBBIMHU pa3zielaMU MaT€MaTUKH, UX 3JIEMEHTaMU, HEKOTOPbIMU
IpaBUJIaMH, a IIPU KEJTaHUH CaMOCTOSTENIbHO PACIIMPUTH CBOM 3HAHUS B 3TUX 00JIACTIX;
® [I03HAKOMUTHCS C AITOPUTMOM HCCIEA0BATEIBCKOMN AESITEIBHOCTA U IPUMEHSTD €0 JUIs
pelIeHus 3a/1a4 MaTeMaTUKU U IPYyruX 00J1acTeil 1eSTenbHOCTH;
® MPUOOPECTH OMBIT CAMOCTOSTEIBHOM NEATETLHOCTH 0 PEIICHHUIO YUeOHbIX 3aj1ay;
® MPUOOPECTH OMBIT NMPE3CHTALMH COOCTBEHHOTO NMPOJYKTA.

COAEPXAHUE NPOI'PAMMBbI
7 kjaacc

B GonbmmHCTBE ciyyaeB coJepKaHUE 3aHATUI HETIOCPEICTBEHHO CIIEyeT U3 YKa3aHHON TEeMBI
KOHKPETHOTO 3aHAThsA. OTOOp TeX UM MHBIX 3a/1a4 JIJIsl pACCMOTPEHUS Ha 3aHITHH
ONpeAeseTCA UCKIIOUYUTEIBHO MEAAroroM, BeIyluM BHEYPOUHYIO JIESITEILHOCTD B
COOTBETCTBUU C YPOBHEM 0a30BOM MaTEMATHUECKOMN MOJATOTOBKHU yJaIlIUXCs, a TAK)KE YPOBHEM
WX MOTHBAIIUU ¥ TIOTCHIIMAILHON 0JIapeHHOCTH. BechbMa 00MMpPHBIN CIIMCOK TIpeaaraeMon
JTUTEepaTyphl 0€3 TpyAa MO3BOJIHT MEAArory HAMOJIHUTh 3aHATHE COJIEPKATEIbHBIMU 3ajauaMu
CO000pa3HO CBOEMY BKYCY U MHTEpecaM yJalluxcsl.

Bwmecre ¢ TeM pyKOBOAUTEND, PEATU3YIOLINI TPOTPAMMy BHEYPOUHOU ESATENBHOCTH, TOJKEH
MIPUJEPKUBATHCSA CIETYIOIINX OCHOBHBIX MTPABHIIL:

v HenenecooOpa3Ho 3aHUMAThCS OHON TEMOUW B T€UEHHE MPOAOIKUTEIHHOTO TPOMEKYTKA
BPEMEHHU, JaXe B paMKax OJIHOTO 3aHSATHUSA MMOJIE3HO MHOT/Ia CMEHUTh HAIPABJIECHUE
NESTENILHOCTH, TIPH YTOM HEOOXO0IMMO MOCTOSTHHO BO3BPAIATHCS K MPOHICHHOMY. JTO
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MOJKHO JIe1aTh, Ipeayaras 3aJa4y [0 JaHHOW TeME B YCTHBIX U IIMCbMEHHBIX
OJIMMIIMA/AX U APYTUX COPEBHOBAHUSX.

v B xax0if Teme He00X0AUMO BBIIETUTH HECKOJIBKO OCHOBHBIX JIOTMUECKHUX «BEX» U
noOuBaTbcest 6€3yCIIOBHOTO IOHUMAaHHUS (a He 3a3y0puBaHus!) STUX MOMEHTOB
y4aIluMHUCH.

v Heo6xoanMo nmocTosiHHO 00paiaThCst K HECTaHJAPTHBIM M «CIIOPTUBHBIMY (hopMam

IPOBE/ICHUS 3aHATUM, He 3a0bIBasi IPU 3TOM OJPOOHO pa3dupaTh Bce MpeiaraeMble Ha
HUX 3aJ[aHUs; HEOOXOIMMO HCIIOJIb30BaTh HA 3aHATHSX Pa3BICKaTEeIbHBIC U IIYTOYHbIC
3aJla4H.
IToguepkuBas, 4TO NOATOTOBKA U IIPOBEICHUE 3aHATUN — 3TO TBOPYECKHUH IIPOLECC, B KOTOPHIN
BOBJIEKAETCsI [1€1aror, TeM He MeHee, 00paTUM BHUMaHKE Ha psijl Haubosiee BaKHBIX TEM.

HyneBoit muka «3HaKOMCTBOY.
OueHb MHOTOE B OpraHu3alliy ¥ YCIEIHOCTH MPOBEICHNS BHEYPOUHOH JAESTEIbHOCTH 3aBUCUT
OT IEepBOro 3aHATHsA. Bo3MOXHa Takas ero CTpykTypa:

v PykoBomuTenb OCBEIIAeT MEPCIEKTHBBL: YTO OYACT pacCMAaTPUBATHLCS HA 3aHATHIX, YeM
yuargecst OyayT 3aHUMAaThCsl, KAKOBO coJiep:KaHue U (opMbl pabOThI, KaK OpraHU3yeTcs
CcaMOCTOSITeNIbHAs paboTa U ToMaNIHss padoTa, MOArOTOBKA JOKIAA0B, pedepaToB, MUHH-
MPOEKTOB. BakHO 03BYUUTH y4allUMCs OCHOBHBIE TPEOOBaHUS K YUaCTHUKAM
BHEYPOYHOU IEATEIBHOCTH.

v Vyamumcs npeiaraeTcs HECKOJIbKO MPOCTHIX 3a/1ay pa3InuyHON TeMaTuku. J{iisa ux
penieHus He TpeOyeTcss HUIero, KpoMe 3/[paBOT0O CMBICIIA U BIAJICHUS TPOCTEHIIIMMHA
BBIUMCIUTENFHBIMA HaBbIKAMU; UX Ha3HaYCHHE — BBISIBJICHUE UHTEPECOB yJaluxcs (a B
JATBHEHIIIEM — B KAYECTBE IMOIIMOHAIIBHBIX Pa3psIOK).

v Bropoii uac 3ansATHS 11e1ec000pa3HO MOCBATUTH pa30opy U 00CYKISHUIO ATHX 3a1ad,
[IOCTaHOBKE JJOMAIIHETO 3aaHMUS.
v Bo3M0xHO, HEKOTOpOE BpeMs CIIeIyeT MOCBATUTh pacCKa3y O MaTeMaTHKe, O ee

3HAYCHHHU B )KM3HHU YCJIOBCKA, O €€ CBA3AX C APYTMMH HAyKaMHU.

3ajauu, pemaemble ¢ KOHIa
Peus uzer o MeTozie, KOTOPBIN UCIOIB3YETCS HE TOJIBKO MPU PELIEHUH CIOKETHBIX 3aja4, HO U
MHOTUX JIpyrux. Baxen cam crocob paccyxaenuil. OcHoBHbIe Bonpochl: Kakum o6pa3om moria
HOJYYUThCS KOHEeUHas cuTyarus? Kakue BBIBOABI MBI MOXKEM JI€1aTh U3 MHPOPMALIUHU, KOTOPOH
pacrioaraeM Ha qaHHbIN MoMmeHT? Kakoi nHdopmarmei 10cTaToqHO pacnoiaraTh, YTOOBI
CENaTh IaHHBIN BHIBOA?
ITpumeps! 3amau:

v B TypHupe 1o HactoibHOMY TeHHUCY y4acTBYIOT 2018 cnoprcMeHoB. CKONBKO CIeayeT

IIPOBECTHU BCTPEY, YTOOBI BBIIBUTH ITOOEUTENS?

v Tpoe ManpYrKOB UMEIOT 110 HEKOTOPOMY KOJIM4eCTBY s10710K. [IepBbIif ManbuuK naeT
JPYTUM CTOJIBKO SI0JIOK, CKOJIBKO KaXKABIN U3 HUX UMEET. 3aTeM BTOPOM MaIbuuK JaeT
JBYM JIPYTHIM CTOJIBKO SI0JIOK, CKOJIBKO KKl U3 HUX TENeph UMEET; B CBOIO OUEPEb U
TPETUH AACT KaXAOMY U3 JBYX APYIUX CTOJIBKO, CKOJIBKO €CTh y Ka’K10r0 B 3TOT MOMEHT.
[Tocie 3TOro y KaxJ10ro U3 MaJIbYMKOB OKa3bIBaeTcs 1Mo 8 s16710K. CKOIBKO S0JI0K ObLIO Y
Ka)XKJI0T0 MaJIbuMKa B Havane?

['eomeTpus: 3a/1a4¥ Ha Pa3pe3aHue.
3aayaMy Ha pa3pe3aHye yBIEKAINCh MHOTHE YUEHBIE C IPEBHEMIINX BpEMEH. Perienns MHOTHX
3aja4 Ha pa3pe3anue Oblu HaiieHsl emle B [Ipesneit ['peunn u Kutae. [lepsoiit
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CHUCTEMAaTUYECKHUI TPAKTAT Ha ATy TeMY NPUHAICKUT niepy AOyn-Beda — nepcuackoro
actposiora X Beka. ['eoMeTphl Bcephes 3aHsUINCh PEIICHUEM 3a/1a4 Ha pa3pe3anue Guryp Ha
HauMEHbIIIee YHCIIO YacTeH U MOCIeAYIOLIee COCTaBICHUE U3 HUX TOM WJIM MHOW HOBOU (DUTYPBI
munib B XX BEKe, MPEXkKE BCEro, IOTOMY, YTO YHUBEPCAIIBHOTO METO/Ia PEILICHUS TAKUX 3a7a4
HE CYIIECTBYET M KaXK/Ibli, KTO OepeTcs 3a UX pelIeHHEe, MOKET B TIOJTHOM Mepe MPOSBUTH CBOIO
CMEKAJIKy, UHTYUIMIO U CIIOCOOHOCTh K TBOPYECKOMY MBILUICHUIO. Y YUTHIBAsI, YTO 37€Ch HE
TpeOyeTcs r1ydoKoe 3HaHUE T€OMETPUH, JIFOOUTEIN MOTYT UHOTIA 1aXKe TIPEB30MUTH
npoeccCHoHaTOB-MaTEMAaTHKOB.
3amauyu Ha pa3pe3aHue MOMOraloT Kak MOKHO paHbIle (OPMUPOBATH T€OMETPUUECKUE
IpeCTaBICHUS y IKOJIBHUKOB HA pa3HooOpa3zHoM marepuase. [lpu pemennn Takux 3aaa4y
BO3HMKAET OILYIICHUE KPacOThl, 3aKOHA U MOPSAKA B IPUPO/IE.
Ha nepBoM 3Tamne pekoMeHyeTcst pacCMOTPETh 3a/1aud Ha KiieTuyaToi Oymare. 3ajauu, B
KOTOPBIX pa3pe3anue Guryp (B OCHOBHOM 3TO KBaJIpAThl U MPSMOYTOJIbHUKHU) UJET 10 CTOPOHAM
KJIETOK.
Jlanee MoryTt paccMaTpuBaThCs 3a7]auu, CBSI3aHHbIE ¢ (PUrypaMU-TIeHTAMUHO, 33/1a4 pa3OueHus
MJIOCKOCTH, B KOTOPBIX HY>KHO HAXOJIUTh CIIOIIHBIE pa30MEHUs IPSIMOYTOJIbHUKOB Ha TUTUTKU
PSIMOYTOJIBHOM (POPMBI, 33/1a4M Ha COCTaBJICHHE MMapKETOB, 3a/1a4l O HanboJee MIOTHOM
yKiIake (puryp B IpsIMOYTrOJIBHUKE HITH KBapare, 3a7au, B KOTOPBIX OJHa (urypa paspesaercs
Ha YacCTH, U3 KOTOPBIX COCTaBIIACTCS Apyras (urypa.
IIpumeps! 3amau:

v PaspexbTe Qurypy, n3o0paxeHHyI0 Ha pUCYHKE, Ha JIB€ PaBHBIC YaCTH IO JTMHUIM CETKH

TaK, YTOOBI B KaXI0H U3 YacTel ObUT KPY>KOK.

@@

v Ha xneruaToii 6ymare HapucoBaH KBaapaT pazmepom 5*5 knetok. [Ipuaymaiite, kakx
pa3pe3arh €ro Mo JUHUSIM CETKH Ha 7 pa3iIuyHbIX MPIMOYTOJIbHUKOB.

YerHOCTh
3agauu, B KOTOPBIX UCHOJIB3YETCs MOHATHE YETHOCTH BCTpEUaroTcs oueHb yacto. [loatomy
JKeJaTelbHO MO3HAKOMUTD IIKOJIBHUKOB € MOJIXO0/IaMH K PELISHHUIO 3THUX 33a4. 3ajaun
€CTEeCTBEHHBIM 00pa3oM pa30oMBaIOTCs HA TPU LUKIIA:

1. Pa3buenue Ha mapsl.
Ecnu npenmMeTs! pa30UTHI Ha apkl, TO UX YeTHOE uncio. CienoBaTeabHo, €CIU U3 HEYETHOTO
yKclia IpeIMeToB 00pa30BaHO HECKOJIBKO Map, TO, 10 KpailHel Mepe, OAMH MpeaIMeT ocTaics 0e3
napsl. J{7s pemeHus Takux 3a/1a4 HYy>KHO B KaXJIOM ClIy4ae YBUJETh, YTO UMEHHO M Ha KaKkue
napsl pa3OuBaercsl.

2. UYepenoBanue.
Ecnu u3 npenMeToB JIByX cOpTOB 00pa30BaHa LIENOYKa, B KOTOPOH COCETHUE TPEMETHI Pa3HBIX
COPTOB, TO Ha BCEX YETHBIX MECTaX CTOST MPEIMETHI OJHOIO COPTa, a Ha BCEX HEUETHBIX —
npyroro. OTcro/ia BEIBOJI: MIPEAMETOB OJJHOTO COpTa Ha OJMH OO0JIbLIE, YEM MPEAMETOB APYTrOTro
CopTa B cllyyae, KOrjia JUIMHA [EMOYKH HeYeTHa U IPEMETOB 000MX COPTOB IOPOBHY, TOT 1A
JUITMHA LEMOYKH YEeTHA.

3. Yer — Heuer.
Pemmenue 3a1a4 0CHOBaHO Ha MPOCTOM HaOJIOJEHUH: CyMMa YE€THOTO YUCJIa HEYETHBIX YUCEIl —
yeTHa. O0001IeHHE ATOTrO (paKTa: YeTHOCTh CYMMBI HECKOJIBKUX YHCEN 3aBUCUT JIUIIb OT
YETHOCTH YHMCJIa HEYETHBIX CJIaraeMbIX: €CIIM KOJIMYECTBO HEUETHBIX ClIaraeMbIX (HE)4eTHO, TO U
cyMMa — (He)JeTHa.



IIpumepsl 3amay:
MosxHo 5u 25 xoneek pa3MeHsTh Ha 10 MOHET JOCTOMHCTBOM 1, 2 1 5 koneek?
v Ky3Heunk npeiraer no npsiMoii (BIpaBo WM BJIEBO), IPUYEM B MEPBBIil pa3 OH MPBITHYII
Ha | cM, Bo BTOpoii — Ha 2 cM U T.4. [JJokaxute, uro nociie 2017-ro npbikka OH HE
CMOJKET OKa3aThCs TaM, OTKY/la HauWHaJ MPBIraTh.

v Bce xoctu Beuto)kuiM B psia. Ha onHOM KOHLIE psAa oka3anack nsatepka. Kakoe unciio Ha
JIpyroM KoHie?
v MoxeT 51 BpamaThesi cucteMa u3 11 mecrepeHok, ecinu 1-5 mecTepeHka cuersieHa co 2-

H,2-1c3-eviut.ng,all-gcl-u?

! !CJ'IBIC quciia

[lenbie yncna MOXKHO CKJIAAbIBaTh BRIUUTATD, IEPEMHOXKATH U JIETTUTh. B pe3ynbTaTe nepBbix
TPEX MEUCTBHI BCET/Ia MOIYYaIOTCA LEIIbIC YMCia, Pe3yIbTaTOM )K€ JISTICHUS MOXKET 0Ka3aThCs
HEIEJI0¢ YHUCIIO.

CBOICTBA «ICTTUMOCTH HAIICJIO», UITH, KaK TIPOCTO TOBOPST, IETUMOCTH, U3y4alOTCs B
CIeIHUATBFHON MaTEMaTUYECKOM AUCIUIUIMHE — Teopun uncen. Caenarh nepBblie ari B 3TOi
BaXHOW U MHTEPECHOM MaTEMAaTHKU MOXKHO Ha 3aHATUAX MaTeMaTH4YecKoro Kpyxka. Ha atux
3aHATUAX PACCMATPUBAIOTCS U 000OIIAIOTCS AIIEMEHTapHbBIE CBEJICHNUS, TTOJTyYeHHBIE Ha YpOKax
MaTeMaTHKHU B 6-M KJ1acce: ONpECIICHHE U MMPOCTEHIIINE CBOMCTBA ICTUMOCTH, JICJICHHUE C
OCTaTKOM, TIPU3HAKY JICTMMOCTH, HAMOOJIBIITNI OOIINI JeTUTEIb, AITOPUTM EBKIIHIA, B3aUMHO
MPOCTHIC YKCIIA, TUHEHHBIE ypaBHEHUS C IBYMSI HEM3BECTHBIMU, IPOCTHIC YHCTIA, CPABHEHUSI.
IIpumepsl 3amau:

BEPHO JIU, YTO €CJIU HATypalbHOE YUCIIO JEIUTCS Ha 4 U Ha 6, TO OHO JenuTcs Ha 247
yucio SA penutcs Ha 3. BepHo nu, uto A nenurtcs Ha 37

yuciao A —yetHo. BepHo nu, yto 3A nenurtcs Ha 67

Haiimure nocnensioro mudpy uncia 2%,

Haiinure ocratok ot aeienns 21%° na 3.

Haiinute HauMeHbIIee HaTypabHOE YHCIIO A Takoe, 9To A JaeT OCTaToK | mpu neneHuun
Ha4,5,ub.

JoxaxuTe, 9TO0 CyMMa TpeX MOCIe0BATEIbHBIX HATypaTbHBIX YUCEN JISTUTCS Ha 3.

ANANENENE NN

<

I[OK&)KI/ITC, yT0 yKciio abab He MoxkeT OBITH TOYHBIM KBaaApaToM.
,Z[OK&)KI/ITG, 4TO CyMMa CEMHU IMOCJICAOBATCIbHBIX YMCCII HC MOXKET OBITh IMPOCTBIM
YUCJIOM.

AN

[IpuMephl ¥ KOHCTPYKIIMH. HpI/IMepLI 3aagau:

v H3BecTHO, uTO0 yncia A u B TakoBEl, 4TO0 A+B 1 34A+2B — nonoXUTEAbHEL. MOXKeT JI1
yucno a) SA+4B B) 24A+3B OBITh OTPHUIIATETIHLHBIM?

v Mo:xHo nu BeITIUCATh B psig uncna 1, 2, 3,4, 5, 6,7, 8, 9, 10 Tak, 4T00bI CyMMa JTFO0BIX
TpeX Yuces, UIYIIMX NoApsia, Obula Obl He 6onbie 157

v B crioptuBHOM cocTsizannu «Becernbie cTapTh» y9acTBOBAIH KOMAHIBI ABYX IIIKOJI.

COpeBHOBaHI/IC COCTOAJIO U3 HECKOJIBKUX KOHKYPCOB. 3a 1'[066,[[}/ B KOHKYpPCC KOMaH/1a
Iojiydyaja Tpu OYKa, 3a «KHUYBIO» - JIBa OYKa, 3a MOPAXKCHUC — OJJHO OYKO. C kakum
CUECTOM MOIJIO U C KAKHMM CYETOM HC MOI'JIO 3aKOHUYUTHCA COCTA3AaHUC

2)23:20; ) 17:17,  ¢)24:16;  d)17:15?

v K mpa3nHuKy KaXapli U3 ydaluxcs Kjiacca Mo3paBuil OTKPBITKONW OJHOTO WITN
HECKOJIBKMX JPY3€U CBOETO Kilacca, [IpUYeM IO3PAaBICHUE MOIYyYnIl KaXKAblii. Moriio jiu
CIIyYUTCS TaK, YTO BCE YYAIMECs MOJYYHIIN PA3HOE YHUCIIO OTKPBITOK?
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BspemnBanus. [louck npeamera.

[Toutn BO Bcex KHUTAxX IO 3aHMMATEIbHON MAaTEMATHKE BCTPEYAIOTCS 3a/1a4H, B KOTOPBIX
TpebyeTcst MO0 YHOPSIIOUNTh MPEAMETHI 10 Macce, TM00 0OHAPYKUTH (aJIbIIMBYIO MOHETY 32
yKa3aHHOE YMCJIO B3BEIIMBAaHUI Ha YalleyHbIX Becax 6e3 rupb. O1HaKo B MOCIIEIHEE BPEMSI
1oJ00HBIE 33/1a4H MTPUBJICKIIM BHUMAHKE HE TOJIBKO JIOOUTENEH TOI0OBOJIOMOK, HO U
CHELMATMCTOB-MAaTEMAaTUKOB. 3a BHEIIHE HECEPbEe3HBIMU (POPMYJIMPOBKAMHU 3TOT0 BUJA 3a/1a4
CKPBIBAIOTCSI UJIEU, IPUBOAALIME K OOJIBIINM U OYpPHO pa3BUBAIOLIMMCS pa3/iejaM COBPEMEHHON
MaTeMaTHKHU — TEOPUU UH(OPMAIMK U KOJUPOBAHMsI, TEOPUU TUIAHUPOBAHUS IKCIIEPUMEHTA U
T.II.

ITpumeps! 3anay:

v Nmeercs 8 moneT. OfHa u3 HUX (alIbIIMBas U Jierye HacTosmend MoHeTsl. OnpenenuTe 3a
2 B3BELIMBAHM KaKasi U3 MOHET (paJbIINBasl.

v Mauexa nocnana 301yHIIKy Ha peIHOK. Jlana el 1eBATh MOHET: U3 HUX § HACTOSIINX, a
oJHa (hanbIMBas — OHa Jierye yem Hactosmasd. Kak Haiitu ee 3omyike 3a 1Ba
B3BEIIUBAHUS?

v VYV Bypatuno ectb 27 3010TbiX MOHET. Ho u3BectHo, uTo KoT bazwimo 3amenut oany

MOHETY Ha (haNbpIIMBYIO, & OHA O BECy TshKelee HacTosmmX. Kak 3a Tpu B3BeIIMBaHUS HA
Yale4yHbIX Becax 06e3 rupb bypatuHo onpeaenuTs GpaibliuBy0 MOHETY?

v [TonGepuTe Macchl 4€THIPEX TUPH TAK, YTOOBI UMH MOYKHO OBLIIO OTMEPUTH Ha YAIICUHBIX
Beuax Jiroboe yuciio rpaMMoB OoT 1 10 40 (THpu MOKHO KJIACTh Ha 00€ YalKu).
v BbI X0THTE y3HATH CEMU3HAYHBIN HOMEP MOeTo TenedoHa, 3a/1aBasi MHE BOTIPOCHI, Ha

KOTOpBbIE s OyAy OTBEYaTh TOJIBKO «Ia» UiH «HeT». [Ipuaymaiite criocoo,
rapaHTUPYIOUIUI yCIeX 3a HAaMMEHBIIEe YUCIIO BOIIPOCOB.

IMpunnun Jupuxie

[Tpu penieHnr MHOTUX 3a/1a4 UCIIOJIB3YIOTCS CXOJIHBIE MEXAY COO0M MPUEMBI PACCYXKICHUH.

OueBUIHO, YTO €CIIM B KAXKIYIO KJIETKY pa3peniaeTcs MocajuTh He Oosiee 0JHOTO 3aiilia, TO

pa3MecTUTh 6 3aiilieB B 5-TH KJIETKaX HE yJacTCs M BOOOIIE, HU U KAKOTO HATypalbHOTO N HE

yAacTcsa pa3MecTUTh n+1 3aii1eB B n kieTkax. MOXKHO CKa3aTh MHAYE: €CIIU B N KJIETKAX

HaxoauTcd nt1 3aiileB, TO HAUJETCS KIETKA, B KOTOPOU CUJIUT HE MEHEe ABYX 3aMIIeB.

CdopmynupoBaHHOE BHIIIE YTBEPKACHUE O 3alI[aX-KIETKAaX UMEET CIICTYIOITUI

MaTeMaTHUYECKUN CMBICT: TIPU JTF0OOM 0TOOpakeHUH MHOXKeCTBa A, coaepaxariero n+l

AJIEMEHTOB B MHOXKECTBO B, cozeprkaiiiee n 371eMEHTOB, HalyTCs J1Ba SJIEMEHTa MHOXKECTBA A,

UMEIOIINE OJHMH U TOT ke 00pa3. ITo yTBEpKIeHHE Ha3bIBaeTCs MpUHUIUIIOM [{upuxie.

[Mpunnun Jdupuxie, HECMOTPs Ha BCIO MPOCTOTY U OYEBUIHOCTD OYEHB YaCTO UCIIOJIB3YETCS MPU

JTI0OKa3aTeJIbCTBE TEOPEM U PELICHUH 3a/au.

[Tpu pazbope 3ama4 MoJaE3HO YETKO Pa3ACNIATh I0KAa3aTeIbCTBO HA MOUCK «3aUIIEB» U

«KIJIETOK», Ha JOTIOJIHUTEIbHBIE COOOpaKeHUS U, HAKOHEIl, Ha MpUMEeHeHue npuHIuna Jupuxie.

ITpumeps! 3amau:

v B knacce 30 uenoBek. B nukrante Camra MBanos caenan 13 ommuOoOK, a ocTalabHBIE

MeHbI1e. JIoKakuTe, 4To Mo KpaiHel Mepe TpH yUYE€HHKa CIeNIaal OUIMO0K MOPOBHY
(Moxet ObITh, TI0 0 OIIHOO0K).

v Jlokaxkure, 4TO €ciu MpsiMasi a, pacloyokKeHHasl B INIOCKOCcTH TpeyrosnbHuka ABC He
MMPOXOAUT HU Y€PE3 OAHY U3 €ro BEPIINH, TO OHA HE MOXKCT IIEPECCYb BCC TPU CTOPOHBI
TpPEYroJIbHUKA.

v Bri6epem npoun3BosibHBIM 00pa3oM 5 yenoBek. Jlokaxkure, 4To 10 KpailHel Mepe JBoe U3

HUX UMCIOT OJMHAKOBOC YMUCJIO 3HAKOMBIX CpEaU BLI6paHHBIX.



Jlornueckue 3agaum.
Cpenu 3a1a4 Ha cOOOPa3UTEIHLHOCTh OCOOBII MHTEpPEC MPEICTABIISAIOT JOTHYecKue 3a1aun. Ecnu
JUISL pEIIeHUs 3a/1a4u TpeOyeTcs JTUIIb JJOTHYECKH MBICIIUTh U COBCEM HE HYXKHO MPOU3BOJIUTH
apudMeTHIECKHe BBIKIAIKH, TO TAKYIO 33]]a9y OOBIYHO HA3bIBAIOT JOrH4ecKou. [Ipu pemenun
MOJI00HBIX 3a/1a4 PEIIAIOIIYIO POJIb UTPAET MPAaBUIBLHOE MOCTPOCHHUE LIEMOYKH TOUHBIX, HHOT /1A
OYEHb TOYHBIX PACCYKICHUMH.
Ha nepBowm atare 1es1ecoo0pa3Ho pacCMOTPETh TPU MIMPOKO PaCPOCTPAHEHHBIX THIIA
JIOTUYECKUX 3a]a4:

1. 3apaun, B KOTOPHIX HA OCHOBAaHHH CEPHH MOCBHIJIOK, COOOIIAIOIINX T€ WM UHbIE CBEICHUS

0 JICUCTBYIOIIUX JIUIAX, TPEOYeTCs CACNATh ONPEACIICHHBIC BEIBOIBI.

2. 3ajmayu 0 «Myzapenax».

3. 3amaum o JDKEnax M TeX, KTO BCerja roBOpuT mpasay. [Ipumepsr 3anay:

v Ilers, Bacs u Muima umeror ¢pamuaru Opios, Cokonos u Slctpe6os. Kakyro
baMUIHIO IMEeT KK MaIbuuK, eciii Bacs, Muiia u CoKoJIOB — YJIeHBI
MaTeMaTH4YeCKOro KpyxKka, a Muia u Slctpe0oB 3aHUMAIOTCSI MY3bIKOH ?

v Ha ocTpoBe )HBYT TOJIBKO PBILAPH, KOTOPBIE BCETIa TOBOPAT IPABIY M JIKELBI,
KOTOpBIE Beerna IryT. YemoBek A roBoput: «S mkewy. SBiseTcs 11 oH KHUTeneM
3TOr0 OCcTpoBa?

v Tlernna Mama ckasaina; «Bce ueMITHOHbBI XOpolIo ydarcsi». IleTst roBoput: « 51
XOPOIIO Y4YCh, 3HAUUT 51 YeMIUOH». [IpaBUIbHO J1 OH paccyxaaet?

['padni

Teopus rpadoB HaXOAUT CBOE IPUMEHEHHUE B PA3JINYHBIX 00JIACTSAX COBPEMEHHOM MaTeMaTUKU U
€€ MHOT'OYHMCIIEHHBIX IPUJIOKEHUHM, 0COOEHHO SKOHOMHUKE. PelieHne MHOIMX MaTeMaTUYECKUX
3ajjay YIpoILaeTcs, eClid yAaeTcsl Ucrosb30BaTh rpadsel. [Ipencrapnenue gaHHbIX B BUJE rpada
IpUIaeT UM HarISIHOCTh. MHOTMe 10Ka3aTeabCTBa TAK)KE YIPOLIAIOTCS, IPUOOPETaOT
y0eauTeNnbHOCTb, €CIIM BOCIOIb30BAThCA TpadaMu, OCOOEHHO 3TO OTHOCUTCS K KOMOMHATOPUKE.
[TonsiTue rpada JOMKHO MOSABUTHCS HA 3aHATHH IIOCIIE TOTO, Kak pa300paHO HECKOJIBKO 3a/1ad,
pelaroiiee coooOpakeHne B KOTOPbIX — rpaduueckoe n300pakeHUe YCIOBHSL.

[lepBast u ry1aBHas L€1b, KOTOPYIO HY>KHO IPECIIeI0BaTh, 3aHUMasACh IrpadaMu, - HAYYUTh
HIKOJIBHUKOB BUAETH Tpad B yCIOBUHU 337a4d U TPAaMOTHO NIEPEBOIUTH 3TO YCIOBUE Ha A3BIK
teopuu rpados. Kpome Toro, BaxxHo, 4ToObI ydaluecs: NpaBUIbHO MPUMEHSIIA TEOPEMY O
YEeTHOCTH YHMCJIa HEYETHBIX BEPLIMH rpada, MOHUMANHN, YTO TAKO€ KOMIIOHEHTAa CBSI3HOCTH U
YMEJIM M0JIb30BaThCs KpUTEpUEM DHIIEpPOBOCTH.

ITpumeps! 3anay:

v U300pasute Ha MIIOCKOCTH HECKOIBKO «Ipa)OB», COETMHEHHBIX
HEMepeceKaoIUMKCS JJOPOraMu TaK, YTOObI U3 KaXKA0Tr0 ropoJia BEIXOAMIIO k
nopor, rae a) k=3, 6) k=4, B) k=5.

v Brocynapctse 100 ropo0B, a U3 Kaa0r0 U3 HUX BBIXOAUT 4 noporu. CKOIbKO
BCETO JIOPOT B TOCyAapcTBE?

v MOXHO I TIOTYJISITh 10 TIAPKY, Tepeiie3as Yepe3 Kaxplii 3a60p POBHO OIMH pa3?




KomOuHaTopuka
B nocnennue ronpl HEOOBIYAHO BO3POCIA PO KOMOUHATOPHBIX
METOJIOB HE TOJIbKO B CAMOM MaTeMaTHKE, HO M B €€ MHOTOYMCIICHHBIX MPUJIOKECHUSIX: (PU3UKe,
XUMUH, OMOJIOTHH, IMHTBUCTUKE, TEXHUKE, SKOHOMHKE. [103TOMY Ba)KHO KaK MOKHO paHBIIe
HavyaTh 3HAKOMHUTH YUAIIUXCSI ¢ KOMOMHATOPHBIMH METOJIaMH U KOMOMHATOPHBIMH TTOIXOaMH.
W3ydeHne 3Tol TeMbI CIOCOOCTBYET Pa3BUTHIO Y YUAIIUXCS «KOMOMHATOPHOT0Y MBIIUICHUS.
['maBHas 11€71b, KOTOPYIO JIOJDKEH MPECIeA0BATh MEAaror Mpu pa3dope U PEIICHUH 3TUX 3a]1a4 —
OCO3HAaHHOE MOHUMAaHHE MIKOJbHUKAMU B KAKOM CUTYallUU MPU MO/ICUETE BAPUAHTOB.
CJIeMyeT IEPEeMHOXKAaTh, a B KAKOH — CKJIaAbIBaTh. [|Jist 3TOTO CleayeT JeMOHCTPUPOBAThH
y4danmmMcsi KOMOMHATOPHBIC METO/bI Ha OOJIBIIIOM KOJIMYECTBE MPOCTHIX U KOHKPETHBIX
MIPUMEPOB, MPOJABUTASICH BIIEPE OCTOPOXKHO M IMOCTeNeHHo. He cienyer mepexoauts K
BBEJICHUIO TOHSATUHN «Pa3MEIICHUE» U «IIEPECTAHOBKM» MOKA 3TO MIPABUIIO HE OCBOCHO BCEMU
YYaIuMHUCS.
IIpumepsl 3amau:
v CKOJIBKO CYIIECTBYET TPEX3HAUHBIX YHCEN, B 3aIIMCH KOTOPHIX UGPHI 1, 2, 3
BCTPEYAIOTCSI POBHO 10 OJTHOMY pazy?
v CKOJIBKO MOYKHO COCTaBHUTBD JIBy3HAUHBIX YMCEN M3 HEYETHBIX IUQP, €CITH KaKIYIO
U3 ATUX NU(P UCIOIB30BATH B 3aIIMCH YHCEN TOJIBKO OJUH pa3?
v CKOJIBKMMH CIIOCOOAMH MOKHO PacKpacuTh a) Tabuuiry 1%3 B jBa nBera?
0) Tabmuiry 2x2 B nBa 11BeTa’? B) Ta0bnmiry 2x2 B Tpu 1iBeTa?
v" CKOJIBKMMHU CII0cO0aMM MOKHO Pa3I0XkHTh 5 pasHbIX IPEIAMETOB B TPU KapMaHa?
v' Ilpu BcTpeye 5 ueoBeK OOMEHSIIUCH PyKonoKaTusaMu. CKOJILKO ObLIO CAEIaH0
pyKonoxxatui?

KomOuHnaTtopHas reomerpus.
Komb6unaropHasi reoMeTpusi — 0JlHa U3 caMbIX KpacuUBbIX obsacTeil marematuku. [Ipoctora
(GopMyIHPOBOK B HEW 4aCTO COYETAETCS CO CIOKHOCTBIO M HEOKUAAHHOCTBIO PELICHUH.
ITpumeps! 3amau:
v MOXHO JIi PacIoNIOkKUTh HA MIOCKOCTH HIECTh TOYEK TaK, YTOOBI TH00bIE TPU U3
HUX SBJISJIUCH BEPIIMHAMH PaBHOOEIPEHHOTO TPEYrojJbHUKA?
v Ha mutockoctu ormetwin 2018 Touek. CymiecTByeT Jin mpsiMasi, 1o 00e CTOPOHBI OT
KOTOpoii Jexxat poBHO 1o 1009 Touek?
v" TI70CKOCTh pacKpalilieHa B [(Ba IBeTa. JIOKaKHUTe, YTO HAMIYTCs JBE OJJHOTO [[BETa
Ha PacCTOSHUM 1.
v' Tlpsimast packpaiiieHa B JBa 1Beta. JJOKaxuTe, 9To CYIIECTBYET OTPE30K, 000 KOHIA
U cepeiiHa KOTOPOTO OKpAIIEHbI B OJJUH LIBET.
v Ha nipsMoii TaHO HECKOJIBKO OTPE3KOB, KAXK/IbIE [[Ba U3 KOTOPBIX MEPECEKAIOTCS.
Jlokaxkure, 4TO BCE OTPE3KU UMEIOT OOIIYIO TOUKY.

Urpst
Ha 3aHaTHsAX BHEYPOUHOU AEATEIBHOCTH PACCMaTPUBAIOTCS TAK HA3bIBAEMbIE «KOHEUHBIE UT'PBI

C MOJHOU MH(pOopMaLuein», TEOpHUs KOTOPBIX MPOCTa U IOCTYITHA MIKOJIbHUKaM. Ha
3aHUMATEIbHOM MaTepUAlIe yJalUuecss 3HAKOMATCS ¢ TAKMMU BaXKHBIMU IIOHATUSIMU TEOPUU UTD,
KAK «CTpaTerus» U «BBIUTPHIIIHAS CTPATETUsD», @ TAKXKE HA IIPOCTOM U HAIJIAIHOM IIPUMEpe
«30MOpPu3Ma UTP» - C BAXKHEHUIIINM JJIsl BCE MaTEMaTHUKU MOHIATHEM H30MOp(hHU3M.

[Torck BBIMIPBIMIHON CTpaTeruy TpeOyeT HACTOWYMBOCTH U YIIOPCTBA B JOCTHXKEHUH
MOCTaBJIEHHON 1LI€JIH, Pa3BUBAET JIOTUYECKUE, KOMOMHATOPHBIE U BBIUMCIUTEIbHBIE CIOCOOHOCTH
YYaIIUXCS.
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IlepBblil KJ1aCC UTP — UTPBI-IIYTKU. JTO UIPBI, HCXOJ KOTOPBIX HE 3aBUCHUT OT TOTO, KaK UIPAIOT
conepHUKU. Urppl-I1yTKH O3BOJISIFOT CHATH HAIIPSDKEHUE M YCTAJIOCTh, JAlOT IIKOJbHUKAM
BO3MOXHOCTb NEPEKIIFOUUTHCS OT HANPSHKEHHON TBOpUueckol pabotsl. LlenecooOpa3Ho
npeasaraTh UX 110 OAHOH 1ocie pa3dopa TpyaHoro marepuana. Ilonesno nepen pemeHuem, 1ath
LIKOJIBHUKAM BO3MOXHOCTB IIOUTPATh APYT C IPYTOM.

3aauu — Urpbl BECbMa CoJiepKaTesbHbl. [Ipy N310KEHNN X peleHus, HE00X0IUMO, BO-
HEPBBIX, IPAMOTHO C(hOPMYIUPOBATH CTPATETHUIO, a BO-BTOPBIX, 10Ka3aTh, YTO OHa,
JIEMCTBUTEIIBHO, BEAET K BBIUIPHIILY. [103TOMY, 3a1a4-UTphl UpE3BBIYAHO ITOJIE3HBI IS
pa3BUTHUS PEUEBOM MATEMAaTUYECKON KyJIBTYPhI M YETKOTO IIOHUMAaHUS TOTO, YTO 3HAYUT PELINUTh
3a1aqy.

Ha 3anATHAX Kpy’KKa Mbl 3HAKOMUMCS C IBYMSI METOJAMH BBIUTPBIIIHON TAKTUKY JJIS1 OTHOU U3
CTOPOH (BBIMIPBILIHON CTPATErNH): «aHAJIU3 C KOHLIA» U «IIOUCK CUMMETPHUI.

ITpumeps! 3anay:

v B kopobke jexur 21 criyka. J[Boe 1o oveper BBIHUMAIOT U3 Hero 1, 2, 3 win 4
CIMYKH. BBINTPBIBAET TOT, KTO BO3BMET MOCIEIHION clIHUKy. KTO BBIMIpBIBAET npu
IIPABUJIBHOM Urpe — HauMHAOUMI uinu ero naptHep? W kak Juist 3T0ro eMy HyHO
urpatb?

v Umeercs nBe Kyuku KoHder. B nepBoii 7 koHdeT, BO BTOpoii — 5. 3a O1UH X0/
pasperniaercs B3sATh JI000€ KOJIUYECTBO KOH(ET, HO U3 0AHOM KyukH. [IpourpsiBaet
TOT, KOMY Hedero Opatb. KTo BRIMIpbIBaeT Mpu MpaBUIbHON UTpe — HAUMHAIOLIUI
WM ero naptaep? M kak 1is 3Toro eMy Haio UrpaTh?

HNuBapuaHT
Mp&1 BBOIUM BETUYHHY, 00J1aJaI0IIYI0 3aMeYaTeIbHBIMU CBOMCTBAMH — OHA HE MEHSIETCS TIPH

pa3pelIeHHBIX B YCIOBUHM Ollepalusax (Kak He MEHseTCsl KOJIMYEeCTBO MU UX pa3Mmene). Takas
BEJIMYMHA U HA3bIBACTCS HHBAPUAHTOM.
3aueM ke HaM U3y4daTh TaKyl HEMEHsIOIYocsa BenuunHy? Kakoi B Hel Tonk? Oka3spiBaercs,
TOJIK €CTh. ECIi MBI 3HaeM, YTO JTaHHAas BEJIMUMHA — HHBAPHAHT, TO MBI MOJKEM JI€JIaTh BBIBOJIBI
0 TOM, Y€r0 He Modicem TIPOU30UTH C JAHHBIMU B YCIIOBHHM 3a]1aui 00BbEKTaMU (IIpH pa3MeHe
JICHET UX KOJMYECTBO HE MOYKET YBEIIMUUTHCH).
[Tpumeps! 3a1a4:
v Ha nocke 3amucano 10 «+» u 15 «-». Paspemaercst crepers JIFOOBIE 1Ba 3HAKA U
HalMcaTh BMECTO HUX «+», €CIIM OHM OJIMHAKOBBI, U «-» B IPOTUBHOM CIy4ae.
Kakoii 3HaK ocTaHeTcs Ha IOCKe MOCIIe BBITIOTHEHUS IBA/IIATH YETHIPEX TaKMX
onepanuii?
v B HekoTtopoM rocyaapctse 06110 10 6ankoB. C MOMEHTA «IIEPECTPOMKH OBIIECTBAY
BCE 3aXO0TeNH cTaTh OaHkupamu. Ho, 0 3aK0HY, OTKPBIBaTh HOBBIN OAHK MOXHO
TOJIKO ITyTEM JIEJIEHUS YK€ CYIIECTBYIOIIEro 0anka Ha 4 HOBbIX. Uepe3 HeKoTopoe
BpeMsl MUHHMCTpP (prHAHCOB cOOOIIMII, YTO B cTpaHe AercTByeT 2018 GaHKOB, HoCe
4ero ObUT HEMEJUICHHO YBOJICH 32 HEKOMITETEHTHOCTh. UTO HE TOHPABHIIOCH
MPE3UJICHTY?

HepasencrBa. Beicokue crenenu
Ha sTom 3aHsTHN MBI OyZleM cpaBHUBATh MEX]ly c000# uncia. TpalulinoHHBIM Oy/IeT BOIPOC:
«Kakoe u3 1Byx uncen 60sb1e?»
ITpumeps! 3amau:
v' Kaxoe uncno 6omsme 23 pmu 32007
v' Kakoe ancno 6onpure 2190+30 gy 41007
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v" Kakoe uncio Gonpime 1190+2100431004 19910055 1001009

[IpuHnmn kpaiHero
[TpunIMn KpaitHero — METO/| peIIeH!s], COCTOSIIIIUI B TOM, YTO HAJ0 CHa4yaja BBIOpaTh YTO-
HUOYIb camoe-camoe: caMoe OOJIBIIOE YHCII0, CAMYIO YIAJIIEHHYIO TOUKY U T.J.
IIpumepsl 3amau:
v" B Bepumnax 100-yroisHMKa pacCTaBUIIM YKCIIA TaK, YTO KaXI0€ U3 HUX €CTh
cpeaHee apu(METHUECKOE YHUCEII, CTOSIINX B IBYX COCETHUX BEPIIMHAX.
Jlokaxxute, 4TO BCE YKCIIA PABHBI.
v' Ha rpansx kyOuka Hanucansl ukcna 1, 2, 3, 4, 5, 6. JlokaxXuTe, 4TO HAMAyTCs IBE
COCEHUE TPaHU TAaKHe, YTO Pa3HOCTh YHCE, HAIIMCAaHHBIX Ha HUX, OoJbIIe 3.

8-9 kmacce

> Monayab «Hucaa. ToxkaecTBeHHbIE IPe0OPA30BAHU»

Koneunsle u 6eckoHeuHble necaTuyHble pobu llpencraBienne pannoHAIBHOTO YHUCIIA
NecATUYHOH 1poObto. CpaBHEHNE UPPALMOHATBHBIX YHUCEIL.

3aKoHbI apU(PMETUIECKUX JICHCTBUH.

PaznoxkeHne MHOrodjeHa Ha MHOXHTEIM: TIpYNIUPOBKA, MpPUMEHEHHE (HopMyT
COKpAILLEHHOr0 YMHOXeHUsS. KBajpaTHbI TpexwieH, pa3joKEeHUE KBaJpaTHOro TpexuwieHa Ha
MHOKHTEJIH.

Anrebpanueckast 1po0b. JlomycTumMble 3HaUEHUS TEPEMEHHBIX B APOOHO-PALMOHATBHBIX
BelpakeHUsX. CokpaleHnue anreOpanyeckux apobeil. I[IpuBenenue anreOpanyeckux apodei K
obmeMy 3HameHarenro. JleWicTBusi ¢ anreOpanmyecKUMH ApPOOSMHU: CIOXKEHHE, BBIYUTAHHE,
YMHOXEHHE, JEJICHNE, BO3BEICHNUE B CTEIICHb.

[IpeoOpa3oBanue BBIPAKEHHA, COACPIKAIINX 3HAK MOTYJIS.

IIpeoOpa3oBanue BbIpaXEHUH, COAEPIKAILMX KBAaJpaTHbIE KOPHU: BHECEHHE MHOMKUTEIS
10J1 3HAaK KOPHSI.

> Moayab «YpaBHeHH»

[IpencraBneHne O paBHOCHJIBHOCTH ypaBHEHMH M ypaBHEHUsSX-cieAcTBHiX. OOmacTb
ornpezeneHus: ypaBHeHUs (00J1acTh TONYCTUMBIX 3HaYEHUH TepeMEeHHON ).

MeToab! pelleHns ypaBHEHHM: METO/Ibl paBHOCUJIBHBIX NPE0Opa30BaHUN, METO 3aMEHbI
nepeMeHHol, rpadpuueckuii meton. Mcnonp3oBaHue CBONCTB (YHKUMH TpU  peLIEHUU
YpaBHEHUM.

JluneitHoe ypaBHeHHME ¢ mnapaMeTpoM. Koiaum4ecTBO KOpHEW JIMHEHHOrO YpaBHEHHS.
Pemenue MMHENHBIX YpaBHEHUH C IIAPAMETPOM.

Teopema Buera. Teopema, oOpatHast Teopeme Buera. Pemienue kBajpaTHbIX ypaBHEHHI:
rpadu4ecKuil METO | pelIeHus], Pa3IoKEHHEe Ha MHOXKHUTEIH, 110100p KOPHEH C MCIIOIb30BaHUEM
Teopembl Buera. KonnuecTBO KOpPHEM KBagpaTHOIO YpAaBHEHUS B 3aBHCHUMOCTH OT €ro
JUCKpUMHUHAHTA. bHUKBajpaTHble ypaBHEHHsA. YPAaBHEHMs, CBOAUMBIE K JIMHEHHBIM U
KBaJpaTHbIM. KBasipaTHbIE ypaBHEHHUS C TapaMETPOM.

Pemenue 1poOGHO-palOHAIBHBIX YpaBHEHHIH.

IIpsmass kak Tpaduueckas UHTEpHpeTalys JUHEWHOTO YpaBHEHHS C JIByMs
NIEPEMEHHBIMH.

MeTobl pelieHns CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IByMs IEPEMEHHBIMU: TpadruecKuit
METO/I, METOJ CIIOKECHHUS.

CucreMbl TMHENHBIX YPaBHEHUH C TTapaMETPOM.

> Mopnyas «HepaBencTBa»
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IIpencraBneHne o paBHOCHIBHOCTH HepaBeHCTB. OOJacTh OIpelesieHUs] HEpaBeHCTBA
(06macTh JONMYCTUMBIX 3HAYCHUN TIEPEMEHHOM).

KBagpaTHOoe HepaBEeHCTBO M €ro peuleHus. PeleHue KBagpaTHBIX HEPAaBEHCTB:
UCTIOJIb30BaHUE CBOMCTB W Tpaduka KBaIpaTUYHOM (YHKIMM, METOJ HWHTEPBAJIOB. 3aluch
peLIeHHs KBaIpaTHOIO HEPAaBEHCTBA.

Pemienue nenpix U ApoOHO-pAIIMOHAIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

Pemenne cucteM HEpaBEHCTB C OJHOM IEepeMEHHOW: KBaJpaTHBIX, JpOOHO-
paloHaIbHbIX.

HepaBenctBo ¢ aByms nepeMmeHHbIMH. IlpencraBieHue o pelieHMH JIMHEHHOIO
HEpaBEHCTBAa C JBYMs MepeMeHHbIMH. [paduueckas MHTEpHmpeTanuss HEpPaBEHCTBA C JABYMS
nepeMeHHbIMU. ['paduueckuii MeTo]| peleHus: CUCTEM HEPAaBEHCTB C ABYMs IIEPEMEHHBIMU.

> Monayab «@yHKIMA U UX TPapUuKm»

Haxoxnernne KodQQUIMEHTOB JMHEHHOW (YHKIMHM 1O 33aJaHHBIM  YCIIOBHSIM:
MPOXOXKACHUE MPSAMOM 4yepe3 JBE TOUKHU C 3aJaHHBIMU KOOPAMHATAMH, MPOXOKICHHE MPSIMON
4yepes IaHHYI0 TOUKY U MapajuleibHON JaHHOMW MPSMOM.

[Toctpoenue rpaduka KBaApaTUUHON (GYHKIMHM MO To4ykaM. HaxokaeHne MHO)KecTBa
3HAYCHUH, MPOMEKYTKOB 3HAKOIIOCTOSTHCTBA, TPOMEKYTKOB MOHOTOHHOCTH.

[IpencraBnenne 00 acumnroTax. HempepbhlBHOCTh (PYHKIMU M TOUKH pa3pbiBa PYHKIIHH.
Kycouno-3anannsie ¢ynkuuu. [IpeoOpasoBanue rpaduka (yHKIMU: HapauieNbHBIA MEPEHOC,
CUMMETpHUS, pacTshHKeHHe/cokatue, oTpakenue. CBoiicTBa (PyHKIIMIA: YETHOCTH/HEUETHOCTD.

> Moayas «TekcToBbIe 3a1a4n»

Tunel 3amay. Meroasl U crocoObl penieHus 3anad. OCHOBHBIE CITOCOOBI MOJCIMPOBAHUS
3aga4d. CocTaBieHuUs MJIaHa pellleHus 3ajad. PaBHoMepHOe IBUXKeHUE. 3a7a4d Ha JBUKEHUE T10
peKke, cyuie, BO3IyXy. 3aJaud Ha OIpPEACIICHHE CpPeIHEH CKOPOCTH ABMKEHUS. 3aJadyul «Ha
COBMECTHYIO paboTy». OcHoBHas ¢opmyna mporeHToB. [IpocTeie W CIIOXKHBIE TPOIEHTHI.
Cpenuuii TPOLIEHT W3MEHEHUsT BeMWYUHBL. OOIMMII MPONEHT W3MEHEHHS BEJIMYUHBI.
[IpouieHTHBIE BBIUMCIEHUSI B >KM3HEHHBbIX curyauusx. KoHuenrpanus semectBa. [IpouentHoe
coaepkanue BeniectBa. KomnuecTBo BemiecTBa. PazHOypOBHEBBIE 3a/layd Ha CMECH, CIUIABBHI,
pacTBOpHI. [IpakTHKO-OpUEHTUPOBAHHBIE 3a1aYH.

> Mopnyas «KomOnnaropuka. Teopusi BepossiTHOCTEI»

[IpencraBnenne coObITUI ¢ TOMOIIBIO AuarpamMm Jisepa. [IpoTuBononokHbele COOBITHS,
o0beuHeHne u nepeceueHue coobiTuii. [IpaBuio cnoxenus BeposTHOcTe. CiydaiHbli BEIOOD.
[IpencraBinenne »sKcnepUMeHTa B BHJe JepeBa. HezaBucumble CcOOBITHS. YMHOXXEHUE
BEPOSITHOCTEN HE3aBUCUMBIX cOObITHH. [TocienoBarenbHble HE3aBUCHMBbIE UCIIBITAHUS.

CnyyaitHblii BbIOOp TOYKM M3 (UTYphl Ha IJIOCKOCTH, OTpPE3Ka U JYTU OKPYKHOCTH.
Cry4aiiHblii BBIOOp YMCIIa U3 YUCIOBOTO OTPE3KA.

[IpaBmiio yMHOXEHHUS, NEpecTaHOBKH, (akTopuan uuciaa. CoueTaHus M UYUCIO
coueranuii. @opmyna yucna coyeranuil. Tpeyronsuuk Ilackans u 6unom Hetorona. OnbITH €
OOJBIIMM YHCIOM PaBHOBO3MOXHBIX AJIEMEHTApHBIX COOBITHI. BhlunciieHne BepoSTHOCTEN B
OMBITaX C MPUMEHEHHEM KOMOWHATOpHBIX (opmyn. Mcnbeitanus bepuymnu. Ycenex u Heynaua.
BeposiTHOCTH cOOBITHI B cepuM UCTIBITAaHUN bepHysuu.

3HAaKOMCTBO CO CJIy4YallHbIMH BEJIMYMHAMU Ha MPHUMEPAaX KOHEYHBIX JHUCKPETHBIX
ClIly4aliHbIX BeJW4YMH. Pacnpenenenue BepoaTrHocTe. Marematnueckoe oxxkujpanue. CBoiicTBa
MaTE€MaTHYECKOr0 OXKUIAHUS.
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> Moayasb «Ilnannmerpusi. MHOToyrojibHUKN»

Tpeyronpauku. Pasznuunble criocoObl HAXOKICHUS IIIOMIAAN TpeyroibHuka. CBOHCTBA
momaneii. OCHOBHBIE  COOTHOIIEHHMS B  IPSIMOYIOJBbHOM  TpeyrojpHuKe. Pemenue
MPSMOYTOJIBHBIX TPEYTOJIbHUKOB. TpuroHoMerpuyeckue GpyHKIUH TYMoro yria. Teopema CHHYCOB.
Teopema kocuHycoB. Perienne TpeyronsHUKOB.

[Tomobue. Teopema @aneca. I[IponopumoHanbHble OTpe3kd, momgobue ¢uryp. IlogoGHbIe
TpeyroibHukHd. [IpusHaku moqoous. CBOMCTBA TUIONIAACH MOJOOHBIX TPEYTrOJIbHUKOB.

UYerbipexyroapHuku. CBs3b KBaJpaTOB JMAroHAJEH MapajjienorpaMMa M KBaJIpaTOB €ro
cTopoH. Paznuunbie GopMyIibl A HAXOXKACHUS IJIOIAACH YeThIpeXyroibHUKOB. [IpaBuibHbIE
MHOTOYTOJIbHUKH.

> Monayab «Ilnannmerpusi. OKpPyKHOCTH U BEKTOPbI»

OKpyKHOCTB. YTJIBI B OKpPYXKHOCTH. TeopemMa 00 OTpe3Kax MepeceKaromuxcs XOp/I.
KacarenbHast u cekymiasi K OKpYKHOCTH, UX CBOMCTBa. JlnuHa okpyxkHocTu U ayru. [lmomans
KpyTa, cerMeHTa U cekTopa. B3auMHoe pacrnosioxkeHue AByX OKPYKHOCTEH.

BnucanHas u omnucaHHas OKPYXHOCTH. 3aMeuyaTelIbHble TOUYKHM B TPEYrOJIbHUKE.
BueBnucanubie OKpY>KHOCTH.

BekTopsl u MmeToa koopauHat. Pa3ioxeHne BeKTOpa Ha COCTaBISIONIUE, CKAISIPHOE
npousBeneHrne. KoopinHatel BeKTOpa, pacCcTosiHue Mexay ToukaMu. KoopanHartsl cepenun
orpe3ka. YpaBHeHus ¢uryp. CBoiicTBa M mNpU3HAKK NepreHIuKyIsipHocTU. [IpumeHnenue
BEKTOPOB U KOOPJIMHAT JUIsl PELIECHUS TPOCTEUIIINX T€OMETPUUECKUX 3a]1ad.

9 knacc

> «Yucna. [IpeobpazoBanus»

Henumocts HaTypasbHbIX yncell. [IpocThie U cOCTaBHBIE YMCIIA, PA3I0KEHNE HATYPAJIBHOIO YUCiIa
Ha npoctele MHOXUTeNnU. IIpusHaku nenmumoctu. Teopema o peneHuu ¢ octaTkoM. B3aumMHO mpocteie
yncna. Hambonpmmii obmmii genurens. Hanmvensmee obmiee kpatHoe. Ilpocteie uncna. Beipaxenus,
BKITIOUaronne apudMeTHieckrue ornepanun. BeipaxkeHus, copepkaiiye Bo3BeeHre B cTerneHb. CBolicTBa
cTerieHH. BrlpaxeHus, cojepikaline KOpHM HaTypalbHOW cTeneHH. KBaapaTHbIf KOpeHb M3 KBajpaTa
pasHocTH AByX uucen. Moaynp yncna. CpaBHEHHE NEHCTBUTEIBHBIX YHCEIL.

> «YPpaBHECHHSI»

VYpaBHeHHs B LENbIX Yuciiax PanuoHanbHBIE W APOOHBIE YpaBHEHHs. YpaBHEHUS, COJlepKallie
Monyib. VppaunonanbHele ypaBHeHHs. HecTanmapTHele criocoObl perieHus: ypaBHeHuil. MccnenoBanue
KBaJIpaTHOTO YPaBHEHHS.

> «HepasenctBa»

Jloka3aTenbCTBO HEPABEHCTB!

Mozynb CyMMBl MEHBILIE WM paBeH cymMMe Monyieid. CymMmma B3auMOOOPaTHBIX OJNOKUTEIBHBIX
yrcen He MeHble 2. CpegHee reoMeTpuieckoe He OoJIbIle CpeiHero apu(MEeTHIECKOT0 MOIOKUTETbHBIX
yhcen. Meron wuHTepBaIoB. PannoHaneHble HepaBeHCTBa. HepaBeHcTBa, copaepikalie MONYJIb.
HppanmonansHble HEPAaBEHCTBA.

> «@ynkuun. Koopaunate! U rpaduxm»

Oynkiuu (TMHEIHAs, O0paTHO-POTIOPIMOHANBHAS, KBaJpaTU4HAs W JIp.), MX CBOWCTBA U

rpadukm. «CunTbiBaHue» CBOWCTB (QYyHKIMM 10 e€ rpaduKy. AHAIU3UpOBaHUWE TpaduKoB,
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OTMCHIBAIOMIMX 3aBHCUMOCTh MEXIY BEJIMYMHAMH. Y CTAHOBJICHHE COOTBETCTBHA MEXIY TIpadurkom
¢yHkuun u e€ aHamuTH4ecKuM 3aganueM. [loctpoenue rpadukoB (YHKUMH H 3aBUCHMOCTEH,
coJepKalux 3HaK MoayJs. ['paduku ypaBHEHUIA.

> «TekcToBbIE 3a1aUn»

Tumbl 3agay. Metonsl 1 cnocoObl pemeHus 3aaad. OCHOBHBIE CIIOCOOBI MOJICIIMPOBAHHUS 3a/1a4.
CocTaBreHus IiaHa pelieHus 3afad. PaBHOMepHoe NBHXKEHHE. 3aJauyd Ha JIBIKEHHE IO peKe, CYIIE,
BO31yXy. 3aJaud Ha OIpEAETICHUE CPENHEH CKOPOCTH ABIKCHMA. 3aJaddl «Ha COBMECTHYIO PaldOTy».
OcuoBHast (opmyna mnpouentoB. IIpocteie u ciokHbIe TpouEHTH. CpenHuil MPOLEHT H3MEHEHHS
BenW4YMHbL. OOLMM NPOLUEHT H3MEHEHHs BeNW4YMHBL. [IpOIEeHTHBIE BBIYMCICHUS B JKU3HEHHBIX
curyauusix. bankoBckue omepanmu. 3agaud, CBS3aHHBIE ¢ OAaHKOBCKMMHM pacuéramu. Konnenrtparus
BewecTra. lIpoueHTHoe copep:xaHue BellecTBa. KomuuecTBo BemiecTBa. PasHOypOBHEBBIE 3aJadyd Ha
CMECH, CIUIaBBI, paCTBOPBIL. 3a7a4l HA «ONTHMAIIEHOE PEIIEHUEY.

> «Kombunaropuka. Teopus BepoITHOCTEW

MHo>ecTBa 1 KOMOWHATOpHKAa. MHOXKECTBO. DIIEMEHT MHOKECTBa, TOAMHOXecTBO. OOBeTnHEHNE
U miepeceueHre MHoXxecTB. [luarpammer Diinepa. [IpuMeps! perreHns KOMOMHATOPHBIX 3a1ad: mepedop
BapHaHTOB, TMpaBWJIO Tpou3BeAeHHs. llepecTaHOBKM, pa3MelleHus, codeTaHus. PerieHue
KOMOMHATOPHBIX 3a/1a4.

Teopus BeposiTHOCTE#. PellieHHe BEpPOATHOCTHBIX 3a7a4 € MOMOIIBID KOMOWHATOPHKH.
I'eomeTprdeckast BEpOsTHOCTh. Pemenne 3a1a4 Ha HAXOXKIEHHE CTATUCTHYECKUX XapaKTEPUCTHK, paboTa
CO CTaTUCTUYCCKON WH(pOpMAIIMEH, 33124 Ha HAX0XKJICHUE BEPOSITHOCTH CITY4aliHOTO COOBITHS.

Craructiueckue Aannbie. [IpencraBieHne qaHHBIX B BUJE Tabmuil, 1uarpamm, rpadukos. CpenHue
pe3ynpTaToB 3MepeHuil. [loHsTHEe 0 cTaTHCTHYECKOM BBIBOJIE HA OCHOBE BHIOOPKH. [loHATHE M IpUMeEpHI
ciydaitHbIx coObiTHii. TabmuaHoe u rpaduyeckoe MpeacTaBIcHUe NaHHBIX. YHCIOBbIE XapaKTEPUCTHKU
PSAA0B JaHHBIX.

> «Inmannmerpus»

TpeyronpHuku. PaznuuHble criocoObl HAXOXKICHUS IUIOMIAN TpeyroabHuKa. CBOWCTBA MIIOMIAACH.
OCHOBHBIE COOTHOILIEHUS B MPSIMOYTOJIBHOM TPEYTOJbHUKE. PeleHne npsMoyroybHbBIX TPEYTOJIBHUKOB.
CaoiicTBa Mmom@aael o JOOHBIX TPEYTOJIHHUKOB.

YetpipexyronsHukH. CBA3b KBaJpaTOB AWAroHaJIel MapajielorpaMMa M KBaJIpaToOB €ro CTOPOH.
Paznunble popMyIIbl A7l HAXOXKICHHUS IUIOLIAeH YeThIPEXyroNbHUKOB. [IpaBuiIbHBIE MHOTOYTOJTBHUKH.

OKpyXHOCTb. YTJBI B OKPYXHOCTH. Teopema 00 oTpe3kax mnepecekarommxcsi xopa. CoiicTsa
KacaTeJbHbIX. BrnmcaHHas W onmcaHHas OKpYKHOCTU. JliMHa OKpyXHOCTH W nayru. Ilnmomane kpyra,
cerMeHTa u cektopa. Bekropsl. OcHoBHbIe Qopmyibl. CBoiicTBa. Yrom Mexay BekTopamu. CKalsipHOe
MpOU3BEJAEHNUE BEKTOPOB. MeToJ KoopauHaT. TeopemMa CHHYCOB, TeOopemMa KOCHHYCOB. PeleHue
TPEYTOJIHHHUKOB.

> «ITocitenoBaTeIbHOCTI
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Mertoa MaTeMaTUYeCKON UHAYKIUHU. 3aJa4i Ha CBOMCTBO YHUCIOBBIX

HOCHGI[OBaTCHBHOCTeﬁ.

3agaun Ha apI/I(i)MCTI/I‘lCCKYIO Iporpeccuro. 3agaum Ha TCOMCTPUUCCKYIO IMPOTPECCHIO. beckoneuno

y6I)IBaIOHIa$I TCOMCTPUUCCKAs MporpecCuss, HCCKOJIbKO CII0CO00B

JECSITUYHON APOOH B OOBIKHOBEHHYIO.

TEMATHYECKOE IINTAHUPOBAHHME

oOpamieHust MepHoINIecKOn

7 kiace
Ne Tema 3ansaTHsA KoimuecTBo DopmbI 0P
n/n YyacoB NPOBeJIeHUs
68 yacos | 34
yaca
1 HyneBo# mukit. 3HakoMcTBO | 2 1 becena
2 3aaum, peraemMbie ¢ KOHIA 2 1 O0cyxneHue https://resh.edu
PAKTUKYM Tu/?%29
3 I'eomeTpus. 3amaun Ha 2 1 HccnenoBarensckas | http://fcior.edu
paspe3aHue pabora U
4 YerHOCTh 4 2 [MpakTukym http://fcior.edu
COpPEBHOBAHHE u
5 Lenbie uncia 4 2 OocyxaeHne https://resh.edu
PAKTHKYM TU/?%29
6 [TpuMepbl 1 KOHCTPYKIIUU 2 1 OocyxaeHne http://www.she
«MOKHO — HEJIb351» MO/JICIMPOBAHHE vkin.ru/
7 [ToBTOpEHME. 2 1 Urpa wWww.uztest.ru
Maremarnueckoe
COPEBHOBAHME
8 YeTHOCTH 2 1 OOcyxneHne http://www.she
MPAKTUKYM vkin.ru/
9 B3BemuBanue. [Touck 2 1 Hccnenosatenbckas | http://www.she
npeaMera. pabota vkin.ru/
10 Mpuaimn Jupuxiie 4 2 becena https://resh.edu
NPAKTHKYM Tu/?%29
11 Jlornueckue 3agayu 2 1 Uccnenosarensckas | http://www.she
pabora vkin.ru/
12 I'pader 4 2 OOcyxaeHne https://resh.edu
MPAKTUKYM Tu/?%29
13 DeMeHThl KOMOHHATOPUKH 4 2 HccnenoBarensckas | http://ptlab.mc
pabota cme.ru/
14 IToBTOpEHME. 2 1 Urpa Www.uztest.ru
Marematnueckoe
COPEBHOBAHHE
15 Kombunaropuas reometpus | 2 1 Hccnenosatennckas | http://ptlab.mc
pabota cme.ru/
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16 [Mpuntun Jupuxie 4 2 Oo6cyxaenne https://resh.edu
KOHCTPYHPOBaHUE Tu/?%29

17 Urpsi 4 2 UccnenoBarensekas | http://www.she
pabota vkin.ru/

18 DreMeHThl KOMOHHATOPUKH 2 1 Oo6cyxaenue http://ptlab.mc
NPAKTUKYM cme.ru/

19 WuBapuant 4 2 becena https://resh.edu
PAKTHKYM Tu/?%29

20 [enple uncna 4 1 Ob6cyxnenue http://www.she
poeKTHas pabora vkin.ru/

21 Hepasencrpa 2 1 Becena http://www.she
PAKTUKYM vkin.ru/

22 [TpuHIMO KpaiiHEero 2 1 Becena http://www.she
PAKTUKYM vkin.ru/

23 IToBTOpeHue 2 1 [TpakTHKyM http://www.she
o0cyxIeHne vkin.ru/

24 Urorosas onummuana 2 2 Onummnuana https://math.ru/

25 3aKIIOUYUTENBLHOE 3aHATHE 2 1 Urpa https://math.ru/
o0cyxIeHne

Hroro: 68 34
8-9 kaacc

BapuaHTbl KOHCTPYHpPOBaHUS YYEOHOIO IJIaHa BHEYPOUYHOH J€ATEIbHOCTU

[TporpammMa noctpoeHa no MoayibHOMY npuHIMIy. KonuyectBo Moayinelt npencTaBieHo
Ype3BbIYAITHO IIUPOKUM CIIEKTPOM (8 Moaysel, Kaxplil paspadoran Ha 11 yacoB u 16 yacoB) u
SBJISIETCA U30BITOUHBIM 110 OTHOLIEHHIO K KOJIMYECTBY YaCOB BHEYPOUYHOH AeATeNbHOCTH. Tak,
JUISl HAaIlOJTHEHUST Y4eOHOT0 TUTaHa BHEYPOUHOU JesATeTbHOCTH Ha 34 yaca HEOOXOIUMO BBHIOPATH
aro0bie Tpu Moy mo 11 yacoB miIroc UTOroBoe 3aHATHE | yac miM ABa Moayis mo 16 yacoB
IUTIOC UTOTOBOE 3aHATHE 2 Yaca; /ISl HaloJHEHHs] Y4eOHOro IulaHa BHEYPOUHOH JeSTeIbHOCTH
Ha 68 yacoB HE0OX0AMMO BBIOpaTh JHOOBIE HIecTh MoOAyied mo 11 yacoB u 2 yaca MUTOroBoe
3aHATHE WU YEThIpe MOAYJS MO 16 yacoB, B 3TOM Cily4yae Ha UTOTOBOE 3aHsATHE ocTaeTcs 4 Jaca
WK JTI000M Apyrol KOMIUIEKT U3 MPeJI0KEHHOT0 MepeyHst MOy e,

TakuM 00pa3oM, YYHMTENI0 NPEIOCTABISETCS BO3MOXHOCTb OINpPEAEATh COACpKAHHE
BHEYPOYHOIl JAEATENbHOCTH COTJIaCHO OOpa3oBaTENbHBIM IMOTPEOHOCTSAM Y4alllUXCsl, YPOBHIO
OCBOEHUS IIKOJILHOTO Kypca MaTeMaTuku (0a3oBblid, moBelieHHBINH), YMK, nmo xoropomy uuer
oOydeHne MaTeMaTuKe.

Bapuantsl popmMupoBanus y4e0HOro miiaHa

[Inan BHeypOUHOII edaTenbHOCTH Ha 34 yaca

Ne m\it Hazpanne momyns KomnunuecTBo yacos
1 Monynp Nel 11 16
2 Mopynb Ne2 11 16
3 Monyib Ne3 11 -
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4 | Urorosoe 3aHsTHE

1

Hrtoro

34

34

I1nan BHEYpOUYHOH A€ATEIbHOCTH Ha 68 yacoB

Ne m\it HaszBanue moaysns KonnuectBo yacoB
1 Mopynb Nel 11 16
2 Mopynb Ne2 11 16
3 Moy Ne3 11 16
4 Mopynb Ned 11 16
9) Mopynb Ne5 11 -
6 Monynb Ne6 11 -
7 Hrtorosoe 3anstue 2 4
Hroro 68 68
Ne m\it Haszanue monyns KonnuecTtBo 30P
9acoB
1 Yucna. [TpeodpazoBanust 4 https://resh.edu.ru/subject/16/9/
2 VYpaBHEHHS 4 https://resh.edu.ru/subject/16/9/
3 Hepasencraa 4 https://resh.edu.ru/subject/16/9/
4 ®Oynkuun. Koopnunatsl u rpaduku 4 https://resh.edu.ru/subject/16/9/
5 TeKCTOBBIE 3a/1a4H 5 https://resh.edu.ru/subject/16/9/
6 Kom6unaropuka. Teopust BeposiTHOCTEH 4 https://resh.edu.ru/subject/16/9/
7 ITnanumerpus 5 https://resh.edu.ru/subject/17/
8 IMocaemoBaTeNEHOCTH 3 https://resh.edu.ru/subject/16/9/
9 HroroBoe 3aHsATHE 1
Hroro 34

YYEBHO-TEMATUYECKWH IJIAH
BHEYPOYHOH AeATEJIbHOCTH
(HaGop mopnyJieii 1Jis1 HANOJIHEHUS Y4eOHOTI'0 IJIAHA)

Ne | Copaep:xxanue yueoOHOT0O Koa- B Tom uncie DopMbl 3aHATHH 20P
n/n MaTepuaja BO JNIEKIUH | IPAKTHKYM
4acoB
1. | Moayab «Yucaa. 11/16 3/5 8/11
ToxkaecTBeHHbIE
npeodpa3oBaHusD)
1.1. | MuoOXecTBO 4/6 1/2 3/4 MuHH-TEKIHS, https://resh.edu.ru/?
JCHCTBUTEIbHBIX YHCET NpakTUKyM, urpa | %29
1.2. | [IpeoOpa3oBanus nenbix u | 4/6 1/2 3/4 MuH#u-JIeKIus, http://fcior.edu.ru
JPOOHO-paIMOHATBHBIX MPaKTUKYM,
BbIpO)KEHU I o0CyXJIeHUe
1.3. | IIpeoGpa3zoBanwsi 3/4 1/1 2/3 [MpakTrkyMm, https://ege.sdamgia.
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BBIPKCHHUH, COIEPIKAIINX KOHCYJIbTaIus, ru/?r
3HAK MOJYJIS T pabota c
KBaJIpaTHbIE KOPHU Osmankamu [ MTA
2. Moayab «YpaBuenusi» | 11/16 4/5 7/11
2.1. | JIuneiiHoe ypaBHEHUE U 2/3 1/1 1/2 Munu-neKuus, http://fcior.edu.ru
ero KOpHU IPAKTUKYM
2.2. | KBagpaTHOoe ypaBHEHUE U 4/5 1/2 3/3 MuHu-neKuus, http://www.fipi.ru/
ero KOpHU IPAKTUKYM,
o0CyXKIeHHE
2.3. | JIpoOHO-palioHaIbHbIE 2/4 1/1 1/3 IIpakTuKym http://fcior.edu.ru
ypaBHCHUS
2.4. | CucreMbl ypaBHEHUI 3/4 1/1 2/3 3ansTue- http://fcior.edu.ru
oOcyxaeHue,
KOHCYJIbTAIHS,
YCCIIEI0BATEIbCK
ast pabora, pabota
c 6nankamu ['MA
3. | Moayab «HepaBencrBa» | 11/16 3/6 8/10
3.1. | KBanmpatHbie HepaBeHcTBa | 3/4 1/2 2/2 MuHu-neKIus, https://ege.sdamgia.
Y UX CHCTEMbI IPAKTUKYM ru/?r
3.2. | HepaBenctBa ¢ nBymst 3/4 1/2 2/2 [IpakTukym, http://fcior.edu.ru
HEPEMEHHBIMH M UX 3aHsTHE-
CUCTEMBbI o0CyKJeHH1e
3.3. | MeTox uHTEpBaIOB 5/8 1/2 4/6 O063opHast https://resh.edu.ru/?
JICKIIHS, %29
MPAKTUKYM,
KOHCYJIbTAIIHSI,
pabora c
omankamu [ A
4. Monayab «®@yukuuu u ux | 11/16 3/5 8/11
rpagpuxkm»
4.1. | Jluneiinas pyHKINSA 3/4 1/1 2/3 MuHu-JeKIs, http://fcior.edu.ru
IPAKTUKYM
4.2. | KBagparuuHas QpyHKIUSI 4/6 1/2 3/4 [pakTukym, http://fcior.edu.ru
3aHsTHE-
KOHCTPYMPOBAHHUE
4.3. | I'paduku pyHKIIMI 4/6 1/2 3/4 3aunsiTHe- https://resh.edu.ru/?
obOcyxaeHue, %29
JIMAJIOT, UTpa,
KOHCYJIbTAITHS,
pabota c
6mankamu [MTA
5. | Moayab «TekcToBbIE 11/16 ‘ 4/4 ‘ 7112 [TpakTukym, urpa
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3agavun»

5.1. | 3agaum «Ha ABMKCHUEY 2/3 1/1 1/2 [Ipaktukym, urpa | https://resh.edu.ru/?
%29
5.2. | 3agaun «Ha COBMECTHYIO 2/3 1/1 1/2 IIpaktukym, urpa | http://fcior.edu.ru
paboTy»
5.3. | [IpouieHTHbIe Bouucienus | 2/3 1/1 1/2 [IpakTukym, http://fcior.edu.ru
B J)KU3HCHHBIX CHUTYaIHAX 3aHsITHE-
KOHCTPYHPOBAHUE
5.4. | 3agauu Ha cMecH, CruiaBel, | 2/3 1/1 1/2 [IpakTukym, http://www.fipi.ru/
PacTBOPEI 3aHsATHE-
KOHCTPYHPOBAHHUE
5.5. | IIpakTuko- 3/4 -/- 3/4 3ansTue- https://ege.sdamgia.
OPHUEHTUPOBAHHBIC 331a491 o0CyXJeHue, ru/?r
KOHCYJIbTaIIHS,
pabora ¢
6nankamu [ TA
6. Monayinb 11/16 4/5 7/11
«Kom0unaropuka.
Teopusi BeposiTHOCTEN»
6.1. | Ciy4aiinbie coObiTus, | 4/6 1/2 3/4 3ansTHe- http://ptlab.mccme.
reoMeTpuvecKas o0CcyxeHue, ru/
BEPOSTHOCTh HPAKTHKYM,
MHHHU-JICKIIHS,
urpa
6.2. | DIeMeHThI 5/6 2/2 3/4 3aHsiTHE- http://ptlab.mccme.
KOMOHWHATOPHKH o0cyxeHue, ru/
MHHHU-JICKIIHS,
urpa,
KOHCYJIbTaIIHS,
pabora ¢
onankamu [TA
6.3. | Cy4aiiHble BeJTMYHHBI 2/4 1/1 1/3 O0630pHas http://ptlab.mccme.
JICKIIMS, ru/
MPAKTHKYM
7. | Monyasn «Ilnanumerpus. | 11/16 4/5 7/11
MHOroyroJbHUKH»
7.1. | TpeyroiabHUKH 4/5 2/2 2/3 O0630pHas http://www.fipi.ru/
JeKIIHS,
PAKTHKYM
7.2. | ITomoGue 3/5 1/2 2/3 [TpakTukym, https://resh.edu.ru/?
3aHATHE- %29
KOHCTPYMPOBAHHUE
7.3. | UeTbIpexXyroiabHUKH 2/3 1/1 1/2 [IpakTukym, http://www.fipi.ru/
MHUHH-TIPOEKT
7.4 | 3agauu MOBBIMICHHON 2/3 -/- 2/3 [TpakTukym, https://ege.sdamgia.
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CIIOYKHOCTH KOHCYJIbTAIHS, ru/?r
pabora ¢
6nankamu ['TA
8. | Moayas «Ilnanumerpus. | 11/16 | 3/3 8/13
Oxkpy:kHOCTH U
BEKTOPbI»
8.1. | Okpy)HOCTh 4/4 1/1 3/3 MuHu-neKuus, https://resh.edu.ru/?
3aHATHE- %29
KOHCTPYHPOBaHHE
8.2. | Briucannele u onucanubie | 4/4 1/1 3/3 [IpakTukym, https://ege.sdamgia.
OKPYKHOCTH 3aHSTHE- ru/?r
o0cyxIeHue,
MUHH-TIPOEKT
8.3. | BekTophl U KOOpIUHATHI 3/3 1/1 2/2 3aHsTHE- https://ege.sdamgia.
Ha IJIOCKOCTH o0cyxieHue, ru/?r
KOHCYJIbTAIHS,
pabora ¢
6nankamu [TA
8.4. | 3amaun NOBBIICHHOMN -/5 -/- -/5 https://ege.sdamgia.
CITOYKHOCTH ru/?r
HroroBoe 3aHsaTHE ‘ 1/2 ‘-/- ‘ 1/2 Kpyrasrii cton
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