CID) s
Ilporpamma
TOIOJIHUTEJIbHOI 0
o0pa3oBaHuA

0 MaTECMATHUKCE

HUII bagaaa H.B.

Ilepmb
2025




IMPOI'PAMMA
JOINOJIHUTEJIBHOI'O OBPA3OBAHMUS (ckoppekTHpOBaHHAas1)
ITO MATEMATHMKE JJIA 5 - 6 KIACCOB

UII bagana H.B.

PaGouast mporpamMma mo wmaremaTuke Juis 5-6 KIIACCOB COCTaBJIIeHA Ha OCHOBE
dyHIaMEHTAIBHOTO S/Ipa Coepkanus ooiero oopazoanus, denepaybHOrO TOCYIAPCTBEHHOTO
00pa3oBaTe/IbHOrO CTaHIapTa OCHOBHOIO OOIIEro oOpa3oBaHus M TPeOOBaHUI K pe3ybTaTaM
OCBOCHHUSI OCHOBHOW 00IIe00pa30BaTeN,HON MpPOTrpaMMbl OCHOBHOTO 00IIero oo6pa3oBaHus,
npe/cTaBieHHbIX B [IpruMepHO#i mporpaMmme OCHOBHOTO 00IIero 00pa3oBaHus 10 MaTeMaTuke. B
HEll TAK)KE yYUTHIBAIOTCS OCHOBHBIC HJICH U 1MOJI0XkeHuUs [IporpaMmbl pa3BuThs U HOPMHUPOBAHHS
YHHUBEPCAIbHBIX YUEOHBIX JACHCTBUI VI OCHOBHOI'O O0IIETr0 00pa3oBaHusl.

[TporpamMma BKJIIOYAaET MOSCHUTEIBHYIO 3allMCKy, OOIIYI0 XapaKTepPHCTHUKY Kypca,
COZIepKaHKE Kypca ¢ MEPEeYHEM Pa3iesioB ¢ yKa3aHUEeM YKCiIa 4acOB, OTBOJANMOIO Ha X H3YYECHHE,
U TPEIMETHBIMU TPEOOBaHHSIMU K pe3ysibTaTaM OOYYEHHs, TEMAaTHYECKOE IUIAHMPOBAHHE C
OonpeaAcICHUEM OCHOBHBIX BHIOB y‘-Ie6HOI>i ACATCIIBHOCTH IIKOJIbHHUKOB, I/IH(l)OpMaHI/IIO 110
OCHAII[CHUIO Y4eOHOTO IpoIiecca.

MNOACHUTEJIBHASA 3AIINCKA

[IpakTHueckasi 3HaYMMOCTh IIKOJILHOTO Kypca MaTeMaTHKU 5—6 KiaccoB 00ycOBIIeHA
TE€M, 4YTO €€ OOBEKTOM SBISIOTCS KOJIMYECTBEHHBIE OTHOLIEHHS JEHCTBUTEIBHOTO MUDA.
Maremarnaeckas IIOArOTOBKA HCO6XOI[I/IMa IJIe  TIOHUMaHWS TMPUHOWUIIOB yCTpOfICTBa n
HCIIOJIb30BaHUA COBpeMeHHOﬁ TCXHUKH, BOCIIPUATHA HAYYHBIX U TEXHUYCCKHUX TIOHATHH U I/II[@fI.
Maremartuka sBIseTCs A3BIKOM HayKH M TeXHUKH. C €€ IOMOIIBbI0 MOAEINPYIOTCS U U3Y4aroTCs
SIBJICHHS M IIPOLIECCHI, TPOUCXOIAIINE B IPUPOJIE.

MaremaTtnka SBISETCS OOAHHUM M3 OIOPHBIX MNPECIAMETOB OCHOBHOM IITKOJIBI. OBJ'Ia)IeHI/Ie
YUaIIMMUCS CUCTEMOI MaTeMaTH4YeCKUX 3HAHUN U YMEHHUH He00X01MMO B MIOBCEIHEBHOM JKH3HH,
JUI U3YYEHHUs CMEXHBIX AMCLUUIUIMH U IpPOJOJDKeHUs oOpa3oBaHus. B mepByro oudepensr 3T0
OTHOCUTCA K MNpeAMETaM C€CTCCTBCHHOHAYYHOI'O IMKJIA, B YAaCTHOCTH K (1)I/ISI/IKC. PazsuTne
JIOTUYECKOTO MBIIIJICHHS YJalluxcsl mpyu o0y4eHUH MaTeMaThke B 5—6 Kiaccax CrocoOCTBYeT
YCBOCHMIO IPEIMETOB T'yMaHUTapHOro mukia. [IpakThueckue yMEHMS U HAaBBIKU
apuQMeTHUYECKOTo XapakTepa HEOOXOAMMBI JJisi TPYAOBOW U MpodeccHOHATbHON MOArOTOBKU
IIKOJBbHHUKOB.

Pa3zBuTne y ydammxcss nmpaBWIBHBIX IPEICTABICHUNA O CYLIHOCTH U IMPOUCXOXKICHUU
MaTeMaTHYeCKuX aOCTpakUui, O COOTHOIIEHHMHM pEANTbHOTO U HUJCAJbHOI0, O XapakTepe
OTpaXEHUS MATEeMaTUYECKOW HAYKOW SBJIECHWW W TMPOILECCOB PEATBHOTO MHUpa, O MECTe
MaTeMaTUKHU B CUCTEME HAYK U POJIM MATEMATHYECKOI0 MOACIMPOBAHUS B HAYYHOM MO3HAHUU U
B TpPaKTHUKE CIOCOOCTBYET (OPMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS YUAIIMXCS, a TaKxkKe
q)OpMI/IPOBaHI/IIO KayeCTB MbIIJICHUS, H€06XOJIHMBIX A4 aganTallii B COBPEMCHHOM
MH(OPMaLMOHHOM OOLIECTBE.

Tpebys OT ywammxcsi yYMCTBEHHBIX W BOJIEBBIX YCWJIMH, KOHIIEHTPAllMd BHUMAaHUS,
AKTUBHOCTH BOOOpaXeHHs, MaTeMaThKa pa3BUBAaeT HPABCTBEHHBIE YEPTHl JTUYHOCTH
(HaCTOMYMBOCTb, LEJIEYCTPEMJICHHOCTh, TBOPYECKYIO aKTUBHOCTb, CaMOCTOSITEIILHOCTD,
OTBCTCTBCHHOCTS, pr,Z[O.HIOGI/Ie, AUCHUIINIMHY W KPUTUYHOCTH MLIH_UIGHI/I}I) n YMCHHUC
apryMEHTHPOBAHHO OTCTaMBATh CBOM B3TJIS/IbI M YOEKIEHUS, a TaKkKe CIIOCOOHOCTh MPHUHUMATh



camocTosITeNbHbIe pelieHus. PeleHne TEKCTOBBIX 3a/lad Ha BCEX 3Tamax y4eOHOro mporecca
pa3BUBAIOT TBOPUECKHE CITIOCOOHOCTHU MIKOJIHLHUKOB.

N3ydyenne matematuku B 5-6 Kiaccax MO3BOJIsIeT (OPMUPOBATH YMEHUS M HAaBBIKU
YMCTBEHHOI'O TPY/Ia: INIAHUPOBAHUE CBOCH PabOThI, MOMCK PAllMOHAIBHBIX ITyTEH €€ BBITOJHEHUS,
KPUTHYECKYIO OLEHKY pe3ysbTaToB. B mponecce u3ydeHUs: MaTeMaTUKHM IIKOJbHUKH y4aTcs
U3JlaraTb CBOM MBICIH SICHO M HCYEPIBIBAIOIIE, JJAKOHUYHO U EMKO, MPUOOPETAIOT HAaBBIKH
YETKOT0, aKKypaTHOTO U TPAMOTHOTO BBIMIOJIHEHUSI MATEMAaTHUECKUX 3aMuCcel.

Baxueiien 3agadell KOJIBHOTO Kypca MAaTeMaTHUKU SBIISIETCS Pa3BUTHE JIOTUYECKOIO
MbIUIeHUs ydamuxcsd. CamMu OOBEKThl MaTeMaTHYEeCKHX YMO3AKIIOUEHUH M MpaBuiIa HUX
KOHCTPYUPOBaHUSI CIOCOOCTBYIOT (POPMUPOBAHUIO yMEHHH OOOCHOBBIBATH M JOKA3bIBAThH
CYXXJICHHUSI, TIPUBOJIUTH YETKUE OMPENENCHUs, Pa3BUBAIOT JIOTUYECKYIO HMHTYHUIIUIO, KPaTKO M
HaIJISIIHO PaCKPBIBAIOT MEXAHU3M JIOTHYECKUX MOCTPOCHUH M yyaT ux npuMeHeHuto. [lokas3piBas
BHYTPEHHIOIO TapMOHHMIO MaTeMaTHUKd, QOpMHUpPYS T[OHUMAHHE KpacoTbl U H3AIIECTBA
MaTEMaTUYECKUX PACCYX ICHUN, MaTeMaTHUKa BHOCUT 3HAYMUTENbHBIA BKJIAJ B ACTECTUYECKOE
BOCIIUTAHUE YYALIUXCH.

OBIIASA XAPAKTEPUCTUKA KYPCA MATEMATHUKM B 5-6
KJIACCAX

Kypc MaTtematukn 5—6 KJ1acCcOB BKJIFOYAET CIEAYIOLINE OCHOBHBIE COAEPIKATENIbHBIC TMHHUU:
apudMeTHKa; JIEMEHThI alreOpbl; BEPOSTHOCTh M CTAaTUCTUKA; HAryIgqHas reomerpus. Hapsany c
3TUM B COJEpPAHUE BKJIIOYEHBI JBE JOMOJHUTENIbHbIE METOI0JIOIMUYECKUE TEMbl: MHOXKECTBA U
MaTeMaTMka B HCTOPHMYECKOM pa3BUTHM, YTO CBA3aHO C peajau3auued ueneil oome
MHTEJUIEKTYalIbHOTO U OOLIEKYIbTYPHOT0 pa3BuTUs yuammuxcs. Cogeprkanue Kaxa0i u3 3TUX TeM
pa3BOPAYMBAETCS B COJAEPIKATEIBHO-METOINYECKYIO JIMHHIO, NPOHU3BIBAIOILYI0 BCE OCHOBHBIE
coziepkarenbHble TuHUU. [Ipu aToM nepBas nHusA — «MHOKECTBay — CIIY>KUT LN OBJIAJICHUS
yYalIMMHUCS HEKOTOPBIMU 3JIEMEHTaMU YHUBEPCAJIBHOTO MaTeMAaTUYECKOTO S3bIKa, BTOpas —
«MatemaTtuka B HMCTOPHYECKOM Pa3BUTHUH» — CIIOCOOCTBYET CO3[JaHMIO OOIIEKYJIbTYpPHOTO,
TYMaHHUTapHOTo (JOoHA M3YUEHUs Kypca.

CopnepxaHue JTUHUM «ApUPMETHKA» CIYXKUT (QYHIAMEHTOM /Js JaJbHEHIIEro H3y4eHHs
yUYaIlUMUCST MaTeMAaTUKU M CMEXHBIX JUCHMIUIMH, CIOCOOCTBYET Ppa3BUTHUIO HE TOJIBKO
BBIYUCIIUTENbHBIX HABBIKOB, HO U JIOTHYECKOTO MBIIUIEHHUS, (OPMHUPOBAHUIO YMEHUS
M0JIb30BATHCS AITOPUTMAMH, CIIOCOOCTBYET PAa3BUTUIO YMEHUN IUIAHUPOBATH M OCYIIECTBIISTH
JeSITeIbHOCTh, HANpPABIEHHYI0 Ha pEIIEeHHE 3a/ady, a TaKkKe MPHOOPETEHUIO0 MPaKTHUYECKUX
HaBBIKOB, HEOOXOMMBIX B TIOBCEHEBHOM KHU3HH.

CopnepxaHue JUHUH «OJIEMEHTHI aiareOpbl» CUCTEMAaTU3UPYET 3HAHHUS O MaTeMaTH4YeCKOM
A3bIKe, I[IOKa3blBas MpUMEHEHHe OyKB s OO0O3HAUEHMsS 4YHUCENl U 3alliCU CBOICTB
apuMeTHUeCKuX JIeHCTBMH, a TakXke s HaXOXKICHUS HEU3BECTHBIX KOMIIOHEHTOB
apu(MeTHUECKUX ACUCTBUI.

Copnepxanue nuHun «HarnsaHas reomerpus» crnocoOCTBYeT (OPMUPOBAHUIO Y yHALIUXCS
NEPBUYHBIX MPEACTABICHUH O I'€OMETPUYECKUX aOCTPaKLUAX pEeaTbHOr0 MHUPA, 3aKJIaJbIBACT
OCHOBBI (POPMUPOBAHUS MPABUIBHON T€OMETPUUECKON peun, pa3BUBaeT 00pa3HOE MBIIUICHUE U
IIPOCTPAHCTBEHHBIE MPEICTABICHUS.

JIunus «BepoATHOCTB U CTaTUCTHKA» — 0053aTENbHbIN KOMIIOHEHT IIKOJIBHOTO0 00pa3oBaHus,
YCUJIMBAIOIIUI €ro MPUKIIAJAHOE U MPAKTUYECKOE 3HaUCHHE. DTOT MaTepral HEOOXO0 UM, TIPEXK/Ie
BCEro, Uit (OPMHPOBAHUSA Yy ydamuxcs (yHKIMOHAIBHOW TpPaMOTHOCTH — YMEHHs



BOCIPUHUMATh U KPUTHYECKU aHAIU3UPOBATh MHGOPMAIUIO, MPEACTABICHHYIO B Pa3IMYHBIX
dbopMax, MOHUMATh BEPOSITHOCTHBIA XapaKTep MHOTUX PEaJbHBIX 3aBHCHUMOCTEH, MPOU3BOAUTH
NPOCTEHIINE BEPOATHOCTHBIE PAcUEThI. M3ydeHrne 0OCHOB KOMOMHATOPHKH TO3BOJIHT yYaIIEeMYyCs
BBIJICNIATh KOMOMHAILINY, OTBEYAIOIINE 3aIlaHHBIM YCIOBHUSIM, OCYIIECTBIISATE Iepe0op U MOACUET
4yycia BApUAHTOB, B TOM YHUCIIE B IPOCTEHIINX MPUKIIAHBIX 3a/1a4ax.

[Ipy u3yuyeHUM CTATUCTUKU U BEPOSTHOCTH OOOTallaloTCs MPEACTaBICHUS O COBPEMEHHOMN
KapTHHE MHpa ¥ METOJIaX €ro UCCleA0BaHus, (GOpMUPYETCS MOHUMAaHUE POJU CTaTUCTUKH KaK
MCTOYHUKA COLIMAJIBHO 3HAYUMOW HH(GOpMAaLMU, W 3aKJIaJIbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIILICHHUS.

MECTO KYPCA B YYEBHOM IIVIAHE

VY4eOHBIN MIaH HAa W3y4YeHHE MareMaThku B 5 — 6 kimaccax B CoBpeMEHHOM OOpa3oBaHHUU
COCTaBJISIET 27 4acoOB B TEUEHHE KaKIOT0 rofa o0ydeHus, u3 pacyera | gac (60 MuH.) B HEZleIIO.
B cooTBeTcTBUM ¢ y4eOHBIM TITAHOM B 5 M 6 KJlaccaX MPOBOASATCS WHAWBUIYaIbHbIC 3aHATHS.

JIMYHOCTHBIE, METAIIPEJIMATHBIE U IPEJMETHBIE
PE3YJIBTATBI OCBOEHUSA COAEPKAHUSA KYPCA MATEMATHKH
5-6 KIIACCOB

[TocTtpoenne Kypca MaTeMaTHKH 5-6 KiaccoB B ydeOHMKax «MaTemaTuka, 5 Kiaccy,
«Matemaruka, 6 kmacc» asropoB M.M.3yGapeBoii, A.I'. MopakoBuya OCHOBaHO Ha HJEAX U
IOPUHIUIAX CUCTEMHOJIETEIbHOCTHOIO MOAX0Ja B OOY4YEHHH, pa3pabOOTaHHBIX POCCUHCKUMHU
ncuxonoramu U neparoramu: JI.C. Beirorckmm, A.H. JleontheBbiM, B.B. JlaBbigoBeim, I1.51.
laneniepunbiM, JI.B. 3aHKOBBIM M Jp., 4TO obOecreunBaeT oOydarommmcs: - (HopMupoBaHUE
TOTOBHOCTH K CAaMOPA3BUTHIO U HETIPEPHIBHOMY 00pa30BaHMUIO;

- aKTHUBHYIO y4eOHO-IT03HABATENIbHYIO AESITEIbHOCTD;

- MOCTPOEHHE  O00pa30BaTEIbHOrO Ipolecca € YYETOM  HMHAMBHAYaJIbHBIX
BO3PACTHBIX, ICUXOJOTHUYECKUX U (PU3HOIOIMYECKHX 0COOEHHOCTEM.

IIpn cucTeMHO-NEATENbHOCTHOM IOAXO0/I€ OCHOBHBIMM TEXHOJOTUSMHU OOydeHUs
ABIIAIOTCS TPOOJIEMHO-IIOMCKOBAsI, UCCIIEOBATENbCKAasl TEXHOJOTUU. VIMEHHO OHHU TMO3BOJSIOT
co3/laTh Takoe 00pa3oBaTelIbHOE MPOCTPAHCTBO, B KOTOPOM YUEHHK CTAHOBHUTCSA CYyOBEKTOM
nporecca oOyueHus. Ilpumenenue »Tux TexHonoruii mpu pabore mo YMK «ITPO»
oOecrieunBaeTcs CTPOTMM COOJIOACHHEM TaKOTO JUIAAKTUYECKOro MNPUHLHKIA, KaK MPUHIUI
CHUCTEMAaTUYHOCTH M MOCIEN0BATEIBHOCTH U3JI0KEHUS TEOPETUYECKOTO MaTeprana.

N3yuenne matematuku B 5-6 Kiaccax JaeT BO3MOXHOCTb OOYYaloOLUIUMCS JOCTHYb
CJIEIYIOIINX PE3YJIbTATOB B HANPABICHUH JIUYHOCIMHO20 PA36UMUA:

1) BJIQJICHUE 3HAaHUSAMU O BAXKHEWIIMX JTalnax pa3BUTUS MaTeMAaTHUKH
(u300peTeHne AECATUYHOW HyMepaluu, OOBIKHOBEHHBIX JIpO0ei, AeCATHYHBIX IpOOei,
MTOJIOKUTENBHBIX M OTPULIATEIIBHBIX YUCEI; TIPOUCXO0XKICHUE TEOMETPUHN U3 TPAKTUYECKHUX
MOTpeOHOCTEH JTFOICH ),

2) YMEHHME CTPOUTHh PEUEBbIE KOHCTPYKLUHU C HCIIOIb30BAaHUEM H3YUYEHHOM
TEPMHHOJIOTUM U CUMBOJIMKH (YCTHBIE M TUCbMEHHBIE), IOHUMATh CMBICII IIOCTaBICHHON
3a/1auy, BBICTPAMBATh apIyMEHTALMIO, BBINOJIHATH NEPEBOJ C €CTECTBEHHOTO SI3bIKA Ha
MaTeMaTUYECKHI 1 Ha000pOT;



3) CTpeMJICHHE K KPUTHUYHOCTH MBIIUICHUS, PACMO3HABAHUIO JIOTHYECKH
HEKOPPEKTHOTO BBICKA3bIBAHUS, PA3IMUEHUIO TUIIOTE3bI U (haKTa;

4) CTpEMJICHHE K CAaMOKOHTPOJIO TMpolecca M pe3yjbTara ydeOHOM
MaTeMaTHYeCKOM NesITeIbHOCTH;
5) CIOCOOHOCTh K SMOLIMOHATIBHOMY BOCIIPUATHIO MaTEMAaTHUECKUX MTOHATUH,

JOTUYECKUX PACCYXKICHUH, CIIOCOOOB PELICHUsS 3a/ad, PacCMaTPUBAEMBIX NPOOJEM; B
MemanpeoMenHOM HaPABICHUN:

1) c(hOpMUPOBAHHOCTH MEPBOHAYANBHBIX MPEACTABICHUI O MaTeMaTHKE Kak
YHUBEPCAJIbHOM SI3bIKE HAayKW M TEXHUKH, CPEACTBE MOJEIMPOBAHMS SIBICHUN U
IIPOLIECCOB;

2) YMEHUs [IOHMMaTb M  HCHOJB30BaTh MaTEMaTHYECKUE CPEACTBA

HarJsIIHOCTH (CXEMBl, TaOIMIIbL, AUarpaMMbl, rpaduKu) A7 WIUTIOCTPALUK COJIEpKaHUs
CIOKETHOM 3aJ1auy WJIM MHTEPIIPETAH HH(POPMALIUY CTATUCTUYECKOTO TIIaHa;

3) CIOCOOHOCTH HAOJI0AATh, CONMOCTABIATh (DAKThI, BBIIOJIHATH aHAJIUTHUKO-
CHUHTETUYECKYIO JESTEeIbHOCTb, YMEHHUE BBIJIBUIAaTh TMIIOTE3bl IPU pEIIeHUH y4ueOHO-
MIO3HABATENBHBIX 33/1a4, TOHUMAaTh HEOOXOAMMOCTh UX POBEPKH, 0OOCHOBAHUS;

4) YMEHUS BBICTPAaUBaTh LIENIOYKY HECIIOKHBIX JI0Ka3aTeIbHbBIX PACCYXKACHUM,
OIUpasiCh HA U3YUYECHHBIE IOHATHUS U UX CBOWCTBA;

5) CIOCOOHOCTH pa3padaThiBaTh NPOCTEHININME aJrOpPUTMBI Ha MaTepuaie
BBITTOJIHEHUS JIEHCTBUI C HATypaJIbHBIMU YHCJIaMH, OOBIKHOBEHHBIMH W JECATUYHBIMU
JpoOsMH, MOJIOKUTEIBHBIMU M OTPULIATEIbHBIMU YUCIAMU;

6) MIOHUMAaHUSI HEOOXOJUMOCTH NPHUMEHSATH IPUEMBl CAMOKOHTPOJISI IPHU
peIIeHNH MaTeMaTHIEeCKHX 3a/1a4;

7) CTpEMJIEHHs] TPOJYKTUBHO OpPraHU30BBIBATH y4eOHOE COTPYAHMYECTBO M
COBMECTHYIO JICSITEIBHOCTh C YYUTEIeM W CBEPCTHUKAMH: ONPEACHATh IIEJIH,
pactipenensth (YHKIMH U POJIM YYaCTHUKOB, B3aMMOJICHCTBOBATh M HAXOAWUThH OOIIME
crocoObl paboThl; YMEHMs paboTaTh B TpylIle; ClymaTh HapTHEpa; (popMysnpoBaTh,
apryMeHTHpOBATh M OTCTaUBaTh CBOE MHEHHE;

8) chOPMUPOBAHHOCTA OCHOBBI ~ Y4eOHOM H  OOIIENOJB30BATEIHCKOM
KOMIIETEHTHOCTH B 0O0JacTH WCHOJB30BaHUS HH()OPMAITMOHHO-KOMMYHHUKAITHOHHBIX
texHoznoruit (MKT-koMneTeHTHOCTH);

9) CIIOCOOHOCTH BHJIETh MAaTEMaTHUYECKYIO 33Jlauy B IPYrMX JAUCLUUIUIMHAX, B
OKpY’Karollen )KU3HU

(mpocTeiiie cUTyamum); B
npeomemuom
HaIpaBJICHUH:

1) yMeHHusi paboTaTb € MaTeMaTHYECKUM TEKCTOM (CTPYKTYpHUpOBAHUE,
U3BJICUEHNE HEOOXOAMMOW MH(OpPMAIHK), TOYHO W TPAMOTHO BBIPAKaTh CBOW MBICIH B
YCTHOW M MMMCBMEHHOW peuu, MPUMEHSISI MATEMAaTHIECKYI0 TEPMUHOJIOTHIO H CHMBOJIUKY,
UCMOJb30BaTh  pa3jMyHble S3BIKM  MaTeMaTHKH  (CIOBECHBIH, CHMBOJMYECKHUH,
rpa¢puyeckuii), pa3BUTHS  CIIOCOOHOCTH OOOCHOBBIBATbH  CYKICHHS, MPOBOJIUTH
KJIaCCU(UKALUIO;

2) BaJieHUs1 0a30BbIM TOHATHHHBIM aIMapaToM: UMEThb MpPEJICTaBICHHE O
yucie, JpoOu, MpoleHTaX, 00 OCHOBHBIX I€OMETPUYECKMX OOBEKTax (TOouka, MpsiMasd,
JOMaHasl, JIy4, yroj, MHOIOYrOJbHHK, MHOTOTPaHHUK, KPYyT, OKPY>KHOCTb, 11ap, chepa,
LWINHAP, KOHYC), O TOCTOBEPHBIX, HEBO3MOXHBIX U CIIyYalHBIX COOBITHSIX;



3) OBJIQ/ICHUS] TPAKTUYECKU 3HAUYMMBIMH MaT€MaTHMYECKUMHM YMEHUSMHU H

HaBBbIKAMH, UX IPUMEHEHUEM K PELICHUIO MaTeMaTUYeCKHX U HeMaTeMaTHYeCKUX 3a/1ad,

IPEIONAratollee yMEHHUE:

- BBIINOJIHATh YCTHBIE, TUCbMEHHbBIE, MHCTPYMEHTAJIbHbBIE BBIUYUCIICHUS;

- BBINOJIHATH alredpandeckue IpeoOpa3oBaHus Ul YHPOLIEHHS] HMPOCTEHIIMX
OYKBEHHBIX BBIPa)KEHUI;

- UCIIOJIb30BaTh T'€OMETPUYECKUI SI3bIK JJI ONMCAHUS IMPEIMETOB OKPY>KAIOILEro
MUDA;

- U3MEpPATh [UIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIOIB30BaTh (POPMYIIBI JUIS
HAXOXJCHUS TIEPUMETPOB, IUJIOMIAJACH, OOBEMOB T'€OMETPUYECKUX (UTYpP; MOIB30BATHCA
bopMynaMu Iomwaau, oobemMa, IyTH AJs BBIYMCICHNUS 3HAYEHUH HEN3BECTHON BEJINUYMHBI,

- pelaTh NpoCcTenlIe TMHEHHbIE YPABHEHUS.

COJAEP/KAHUE
OBPA3OBATEJIBHOM ITPOT'PAMMBI 5 KJIACCA

APUOPMETHKA

Harypanbnbie uncaa (3 4). [ecaruunas cucrema cuucieHus. Pumckas Hymepanusi.
ApudmeTrndeckue IeCTBUS Hal HaTypalbHbIMH 4YuciamMu. CTeneHb ¢ HaTypaJbHBIM
nmokaszaTesieM. 3aKOHBl apU(METUUECKHX JCHCTBUN: TEePEMECTUTEIbHBIN, COYETAaTEIbHbIN,
pacupenenutenbHbiil. Okpyrinenue uucen. llpukuaka M OLEHKa pPe3yJabTaTOB BBIYMCICHUM.
JleneHne ¢ ocTaTKOM.

Jpoou (8 4). OobvikHosennas dpodob. OCHOBHOE CBONCTBO npobu. CpaBHEeHHE APOOEi.
Apudmernueckre IeHCTBUS C OOBIKHOBEHHBIMH JPOOSIMH: CIIOKEHUE M BBIYMTAHHUE APOOEl C
OJIMHAKOBBIMU U C Pa3HBIMU 3HAMEHATESIMH (TPOCTEHINE CIy4dau), YMHOXKEHUE U JIeJICHHE
OOBIKHOBEHHOM JIpoOM Ha HaTypajbHOEe uucio. HaxoxaeHue yacTu OT 1eJIoro U LEJNOro Mo ero
4yacTH B JIBa IpUeMa.

Hecamuunas Opoov. CpaBHEHHE NECATUYHBIX ApoOeil. Apudmerndyeckue AESHCTBUS C
necaTuyHbIMH ApoOsmu. IlpencraBneHue aecATHUHOM ApoOM B BHUIE OOBIKHOBEHHOW IpoOH U
OOBIKHOBEHHOU B BUJIE IECATUYHOM.

TexcroBble 3agaun (3 4). PemeHne TEKCTOBBIX 337a4 apHU(PMETHYECKUM CIIOCOOOM.
MaremaTrueckue MOJENM pealbHbIX CHUTyaluil (MOATOTOBKA YYaIlIMXCS K PEHICHHIO 3a/1a4
anreOpanvdecKuM METOOM).

HN3mepenusi, npubam:kenusi, oueHKu (2). EnuHunbel u3MepeHus UIMHBI, TUIOLIAIH,
o0beMa, Macchl, BpEMEHM, CKOpOCTU. Pa3Mepbl OOBEKTOB OKpY’Kalollero Hac wmupa (0T
AIIEMEHTapHBIX YacTull 1o BeenenHoil), IIUTeNnbHOCTD MPOLIECCOB B OKPYIKAIOIIEM HaC MHUPE.

[IpencraBieHne 3aBUCMMOCTH MEXAY BEIMYMHAMU B BHUAE (QOpMYII.

IpouenTsl (1 4). HaxoxaeHue nporeHTa OT BEIUUYUHbI, BEJIMUYUHBI 110 €€

IIPOLIEHTY.

HAYAJIBHBIE CBEJAEHUSA KYPCA AJI'EBPBI



Aureopanyeckue BbipaxeHusi (2 4). DBykBeHHBbIe BbIpaKeHUS (BBIPOKECHUS C
nepeMeHHbIMH). UYucinoBoe 3HaueHHWE OYKBEHHOTO BBIPAKEHMS. YTPOILIECHUE BbIPAXKCHHI
(mpocTelie caydau MPUBEICHUS TOJOOHBIX CIIaraeMbIX).

VYpaBuenue. Kopenb ypaBHeHus. Pelienne ypaBHEHUI METOIOM OTBICKAHHSI HEM3BECTHOTO
KOMIIOHEHTa AeMCcTBUS (IPOCTEHIIne CiTydan)

Koopmunars! (1 u). Koopaunataslii nmy4. M300paskeHue 4rcen TOUkaMu KOOPIUHATHOTO JIy4a.

HAYAJIBHBIE IOHATHUA U PAKTBI KYPCA TEOMETPUN

I'eomerpuueckue Gurypsl u teia. PaBeHCTBO B reoMeTpuu.

(3 4) Touka, npsimas u mwIockocts. Paccrosinue. OTpe3ok, ayu.

Jlomanas.

[IpsimoyronsHuk. OKpyXHOCTH U KpyT. LlenTp, panuyc, nuamerp. Yrou. [psmoit yrod.
Octpele u Tynble yribl. PazBepHyThiii yron. buccekrpuca yrina. CBoCTBO OMCCEKTPUCH yTIia.

Tpeyronsauk. Buasl TpeyronbHukoB. CymMMa yriioB TPEyroJIbHHUKA.

[TepnenaukynsipHOCTh NpAMbIX. CepequHHbIN neprneHAnKYIIsp. CBONCTBO CEPEIUHHOTO
NEPHEHANKYISIPA K OTPE3KY.

Harnsigaele npencraBieHus O MPOCTPAHCTBEHHBIX TeNax: KyOe, mNapajieienunese,
npu3Me, mnHpamuzae, mape, cdepe, KOHyce, IWIMHApe. Pa3BepTka MPSIMOYToJbLHOTO
napajuiejaenunesa.

HN3mepenue reomerpudeckux BeauunH. (1 1)

Jnuna otpeska. J[mHa 10MaHOU, IEPUMETP TPEYTOIbHUKA, TPSIMOYTOJIbHHUKA.
Paccrosnne mexy nBymst Toukamu. Macitad. PaccTostHue OT TOUKH 0 TIPSIMOiA.
Benuuuna yrna. I'pagycHas mepa yria.

[TonsiTre o momnaau mIockux ¢uryp. PaBHOCOCTaBICHHBIC U PaBHOBEIUKHUE (DUTYPHI.

[lepumerp u miomane mpsAMOYyroyibHUKA. [lnom@aas MpsSMOyrodbHOTO TPEYroJbHUKA,
IJIOIAIb TPOU3BOJIBHOTO TPEYTOJIbHUKA.

O6nem Tena. DopMyIibl 00beMa MPSAMOYTOILHOTO NTapaylienenunesaa, Kyoa.

BEPOATHOCTD (HAYAJIBHBIE CBEJIEHU )

JlocToBepHbIC, HEBO3MOXHBIC M CllydaiiHble coObITHs. [lepeOGop BapwaHTOB, JEPEBO
BapHaHToB (3 u).

TemaTHueckoe IVIAHMPOBAHHUE 110 MAaTEMATHKeE B S Kjaccax
30 3amaTwii o 1,5 akagemMudeckux dyaca = 45 4acos,
B TOM YHUCJIC 3 I(OHTpOJ'ILHBIX cpe3a

KoanuyecrBo
4acoB
1 | IloBTOpeHNEe OCHOBHBIX NOHATUI U METOJOB Kypca Ha4aJIbHOM IIKOJIBI 1,5

Ne Tema 3auarTusa




2 | BxogHoe TecTupoBaHue (HA BTOPOM 3aHSITHH) 1,5
Jecatuynas  cucreMa  cuucieHus.HarypanbHbsle — 4ducna  Ha

3 KOOpAMHATHOU NpsiMoil. CpaBHEHHE HATYPAJIbHBIX YUCENT 15
[TnockocTs, npsimasi, OTPE30K, 1yd. MeTpudeckue eAMHULIBI U3MEPEHUS ’
JUIVHBI

4 CrnosxeHue 1 BbIYUTaHUE HATypaJlbHbIX uncern. CBONCTBA CIOKEHUS U 15
BBIYMTAHUS ’

5 | UnucnioBble U OYKBEHHbIE BBIPAXKEHUS. Y PaBHEHHUS 1,5

6 YMHOeHuEe HaTypajdbHbIX uncen. CBONCTBA HyJS MPU CIOXKEHUU U 15
YMHOKEHUU.CBONCTBA €IMHULIBI TP YMHOXKEHUU ’

7 | JlesieHne HaTypaJIbHBIX 4Kcell. JleleHne ¢ OCTaTKOM 1,5

8 | llopspok neiictBuil. Pemenue 3a1a4 Ha Bce apuMeTndeckue qecTBus 1,5

9 CreneHb ¢ HATYpaJIbHBIM [10KA3aTEIEM L5
Jenutenu u kpatHsie. CBOMCTBA U MPU3HAKYU IETUMOCTH Ha 2,5,10,3, 9 ’
@opmynbl.  Ilnomanes npsMoyroibHUKa. EAMHUIBI  HM3MEpeHHs L5

10 | nnomaznei ’
MHuororpanauku. Pa3sépTku kyba u napamenenuneaa. O0béM kyda u

11 | opAMOYTOJIBHOTO MapaJuIeNIeIuIeaa 1,5
OxpyskHocTtb U Kpyr. Hlap u nunusaap

12 | IlpaBwiibHBIC U HETIpaBHIbHBIE Ipobu. CpaBHEHHE Ipobdei 1,5

13 CrnoxxeHue W BbIYMTAHHWE OOBIKHOBEHHBIX Ipo0eil C OJUHAKOBBIM 1.5
3HAMEHATENIEM

14 Cwmemannas npo60s. [lepeBon B HempaBuiibHYIO OpoOb. CliokeHue u L5
BBIYMTAHUE CMEIIAHHBIX Apo0ei ’

15 OcHoBHoe cBoiicTBO apobu. Coxpamenue apoOeit. IlpuBeneHue L5
npo0elt K 0011eMy 3HaMEeHaTEII0 ’

16 CpaBHeHuUe, CIIO)KEHHME M BbIUUTaHHE OOBIKHOBEHHBIX JApoOeil ¢ 1.5
pa3HbIMH 3HAMEHATEISIMU

17 YMHO)KeHHEe OOBIKHOBEHHBIX JApoOel. YMHOXKEHHE OOBIKHOBEHHOM 15
ApoOu Ha HATYPAJIBHOE YUCIIO ’

18 Jlenenue OOBIKHOBEHHBIX JpoOeil. BsaumHo o0paTHble ApoOwH. L5
Jlenenue 1poOH Ha HATypaIbHOE YUCIIO ’

19 3ajay Ha BBIUMCIEHHME JApOOM OT 4YMCiIa W 4YHCla [0 JaHHOMY 15
3HA4YEHUIO ero Ipoou ’

20 Jecsituunas 3anuck apoOeil. CpaBHEHHE JECATHUHBIX Apooeit 15
OxpyrieHue JecsITHUHBIX Apobei ’

21 | CnoxxeHre ¥ BRIYUTAHUE JCCATUIHBIX APOOEH 1,5
YMHOXKEHHE JeCATHYHBIX Jpobell Ha HaTypajlbHOE YHCIO, Ha

22 1,5
10,100,1000 u T.1. ’

23 | YMHOX€eHUe IeCATUYHBIX IpoOeil 1,5

24 Jlenenue necsaTUYHOM IpoOU Ha HATypasbHOe yucio, Ha 10,100,1000 u 15
T.J.

25 | Jlenenue AeCATUYHBIX TpoOeit 1,5

26 VYromn. Ilpsamoi, ocTpelil, TynmoW U pa3BEPHYTHIM yrubl. M3mepeHnue. 15
CpaBHeHMe ’

27 | Pemenue 3aganuii BITP 1,5

28 | Pemenue 3aganuii BITP 1,5

29 | IIpomMeKyTOUYHOE TeCTHPOBaHMe (M0 PACIHCAHUIO LIEHTPA) 1,5

30 | MtoroBoe TecTupoBaHue (110 pACHUCAHUIO IEHTPA) 1,5

HUTOrO0:

45




COJAEPKAHUE
OBPA30OBATEJIbHOI ITPOI'PAMMBI 6 KJIACCA

APUDPMETHUKA

Panmnonanbubie ynucsaa (6 4). Llenbie yncna: mogoxuTeabHbIC, OTPUIIATEIBHBIC U HYJIb.
Monynb (abcomoTHas BenuuuHa) yucia. CpaBHEHHE PallMOHAIBHBIX YHcel. ApudMeTHuecKue
JIEUCTBUSI C pallMOHAIBHBIMU YUCIAMHU.

UucoBble BBIpAKEHHUS, TOPSJIOK JIEHCTBUNM B HUX, HCIIOJIH30BAaHHE CKOOOK. 3aKOHBI
apuMeTUYECKHUX JEHCTBUN: IEPEMECTUTEIbHBIN, COUCTATEeIIbHBIN, PACTIPEICTUTEIIHHBIN.

[Ipouentsl. HaxokneHue mnporeHTa OT BEIUYMHBI, BEJIMYMHBI IO €€ MPOILICHTY,
MIPOIICHTHOT'O OTHOIICHHMS. 3a7[a4M ¢ Pa3HBIMHU ITPOIICHTHBIMH Oa3aMH.

OTHOILIIEHHUE, BBIPAXKEHUE OTHOIICHUS B MpoleHTax. [Iponopuus. [IponopuronaibHbie U
00paTHO MPOMOPIHOHATIEHBIC BEJIMUYUHBI.

Harypanbnblie yncia (3 4).

Henumocth HatypasibHbIX uncen. [Ipusnaku nemumoctu Ha 2, 3, 5, 9, 10. IIpocteie n
COCTaBHbIE uncia. Pa3noxkeHue HaATypalbHOTO YMCIa Ha MPOCTble MHOXUTEIH. HanbGonbimii
001IMIA IeUTENb U HaMMEHbIIee 00111ee KpaTHOE.

Apobu (5 4).

ApudmeTndeckne IEHCTBUS C OOBIKHOBEHHBIMH JIPOOSIMHU: CJIOKCHHE W BBIYMTAHUE
Ipobeil ¢ pa3HBIMU 3HAMEHATEISIMH (CIydyau, TpeOyroliue NPUMEHEHHs alllfOPUTMa OThICKAHUS
HOK), ymHOXeHHe U eleHre 0OBIKHOBEHHBIX Ipooeii. HaxoxaeHre yacTu OT 1eJI0oro U IeJIoro
10 €0 YaCTHU B OJIUH TIPUEM.

HAYAJIBHBIE CBEJEHUSA KYPCA AJITEBPbI

Aaredpanyeckne BoipaxeHus. YpaBHeHus (6 4). bykBeHHbIe BbIpaXKeHUS (BbIpayKEHUS
Cc mnepeMeHHbIMM). UMcIOBOEe 3HaueHHE OYKBEHHOTO BBIpakeHHs. PaBeHCTBO OyKBEHHBIX
BbIp@KEHUI. YIIpOIlleHne BBIpaKEHHUH, pacKpblTHe CKOOOK (MpocTeiine cirydau). AJITOpUTM
pelIeHNs ypaBHEHUS [IEPEHOCOM CJaraéMbIX U3 OJIHOM YacTH ypaBHEHHMs B IPYTYIO.

Pemenne TEKCTOBBIX 3ahay aiareOpayeckuM MeToJoM (BBIAEICHHE TpeX HTaIloB
MaTeMaTHYeCKOT0 MOJICIIUPOBAHUS).

OtHomenus. [IponopuroHanbHOCTE BETUYHH.

Koopmuunars! (2 u). Koopaunataas npsmasi. M300paxeHune ynucen TOYKaMH
KOOPJIMHATHOM NpsAMOil. ['eomMeTprueckuil cMbICT MOAYJIS YUCIa. YHCTOBBIE POMEKYTKHU:
WHTEPBaJ, OTPE30K, JTyd. PopmyJia pacCTOAHUS MEKY TOUKAMH KOOPAUHATHOMN MPSMOM.

JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH; KOOPJAUHATHI TOUKH.
HAYAJIBHBIE IOHATHUA U PAKTBI KYPCA TEOMETPUN

I'eomerpnueckne purypsl u Tejia, ciMMeTpust Ha 1MI0ckocTH (3 49). LlenTpanbHas u
oceBass cummetpud. IlapamnensHocTes mnpsMbiXx. OkxpyxHOCTs M Kpyr. Yumcno m. JlnuHa
okpysxHoctu. [Tnomans kpyra. Harnsaneie npeacraBienus o mape, chepe. GopmyIisl MII0MAIH
chepsl 1 0OBeMa 1Iapa.



BEPOATHOCTD (HAYAJIBHBIE CBEJIEHU )

IlepBble nmpeacraBieHuss 0 BeposiTHOCTH (2 4). IlepBoe mpencraBiaeHHe O MOHATUU
«BEPOATHOCTHY». UKCIIO BCEX BO3MOXKHBIX MCXOJO0B, NPABUJIO IIPOU3BENCHUA. biaronpuarHeie u
HeOnaronpusTHbIe UcX0/1bl. [1o1cUeT BepOSITHOCTH HACTYIIIICHUS HJTH HE HACTYIUICHUS COOBITHS B
IIPOCTEUIINX CIIydasiX.

TemaTH4yeckoe IVIAHUPOBAHUE 110 MAaTEMATUKE B 6 xiacce

30 3agsarTwmii mo 1,5 akageMudeckux gaca = 45 4acos,
B TOM 4HCJI€ 3 KOHTPOJIBHBIX Cpe3a
Ne Tema 3ansTHS Kosmecrso
4acoB
[ToBTOpEeHME OCHOBHBIX MOHSATHI M METOJIOB Kypca 5 Kiacca, 00001eHne
1 | u cucreMarusanys 3HaHUN 1,5
2 | BxonHoe TecTupoBaHue (HA BTOPOM 3aHSITHH) 1,5
3 | Pa36op 3amanmii BXogHOTO TecTHpOoBaHuA. [loHsATHE TIpOIIeHTa 1,5
4 | Brluucnenue npoueHTa OT BEJIMUMHBI U BEJIMYHUHBI IO €€ MPOLIEHTY 1,5
5 | Cton0OuaTbie U KPYroBbIE 1UarpaMMBbl 1,5
6 | Bunbl TpeyroipHuKOB 1,5
JlenuTenu u KpaTHBIE 4YHUCIA; HaWOONBIIMKA OOIMK JenuTenb W
7 | HauMeHbIlIee 00IIee KPaTHOE 1,5
OcHoBHOe cBOMCTBO Jipobu. Cokpamienue apooeit. [IpuBenenne qpodei k
8 | obieMy 3HaMEHATEIIO. 1,5
9 | CpaBHeHue, CIOKEHUE U BRIYUTAHHE IpOOeH ¢ pa3HbIMU 3HAMEHATEISIMH. 1,5
b bl
10 | CioxxeHHe u BBIUNTAaHUE CMELIAHHBIX YUCEIl 1,5
11 | YMHOXeHue cMemanHbIX uncen. Haxoxaenue apoOu ot yncna 1,5
12 | denenue cmemannbix yncen. HaxoxxaeHue yucia mo ero qpoou 1,5
13 | ApobHble BelpaxkeHUst 1.5
14 | OTHOWIEHUS U TponOpUHUs 1,5
15 | Macmrab u cummerpuu 1,5
16 | JunHa okpykHOCTH, TUIOIAAb Kpyra. Hlap 1,5
17 | IlonoxuTenbHble U OTpULIaTenbHble uncia. KoopanHaTHas npsiMas. 1,5
18 | Moayns uncna. CpaBHEHUE YUCET 1,5
19 | CioxxeHue palyoHaJIbHBIX YUCEI 1,5
20 | CpoiicTBa CIIOKEHHUS PALMOHAIBHBIX YHCET 1,5
21 | BolunTanue paMoHaJIbHBIX YUCEI 1,5
22 | YMHOXEHHUE U JIEJTICHUE PAllMOHAIBHBIX YUCEI 1,5
Pemenue ypaBHeHUN.
23 yp 1,5
24 | Pemenue 3a1a4 ¢ NOMOIIBIO YPAaBHEHUH 1,5
25 | llepnenaukyasipable npsMele. [lapaiienbHble npsiMble 1,5
26 | IIpsMoyronpHas cucreMa KOOpAUHAT Ha INIOCKOCTH 1,5




27 | KoopanHaTsl TOUKH Ha MJIOCKOCTH, a0CIMcca U OpJHATA 1,5
28 | Iloaroroska x BITP 1,5
29 | Ilpome:kyTOYHOE TECTHPOBaHHUE (110 PACIIMCAHUIO IIEHTPA) 1,5
30 | Mrorosoe TectupoBanme (10 pACIHCAHUIO LICHTPA) 1,5

HTOro: 45

YYEBHO-METO/JJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYHEHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
Cocmae YMK o0asa 5 knacca:

MartemaTtuka. 5 kJ1.: yue0. A5 o01uieodpa3oBar. yupexaenuii [Texcr] / U.H. 3ybapesa,
AT.

MopakoBuu.— 6-¢ usz., crep.— M.: Maemosuna, 2012.— 270 c.: ui.

COopHuK 3a1a4 M YyNpPaKHEHMH IO MaTeMaTHMKe Ui S5 KJjacca. mocoome IJis
ob0meoOpa3zoBaTeabHbIX yupexnenuii: [Tekcr] / B.I'. 'ambapun, M.U. 3ybapeBa.— M.:
Muemosuna, 2012. — 144 c.

Maremartuka. 5-6 kua.: MeTOA. nocoodoue AJISl  y4UTeds
[Tekct]

/ N.W. 3ybapeBa, A.I'. MopakoBuu.— 2-e uza.— M.: Maemosuna, 2008.— 104 c.: ui., Tabm. (B

2012 r. BEIMAET JIOMIOJIHEHHOE U3/IaHHE)

Marematuka. 5 ki.: pabdouasi Tterpaab Ne 1: ydel. mocobue miis oGmieoOpa3oBar.

yupexaenuit [Texct] / U.W. 3ybapeBa.— 2-e u3g.— M.: Muemo3una, 2012.— 64 c.

Marematuka. 5 ki.: padouas Terpaab Ne 2: yuel. mocobue st obmieoOpa3oBar.

yupexaenuit [Tekct] / .W. 3ybGapeBa.— 2-e u3a.— M.: Muemo3uHa, 2012.— 68 c.: ui.

MaremaTuka. 5 KJ1.: caMocTosiTeIbHbIe PadoThl: yued. mocodue 1t o0ieobpa3osar.
yupexaenue [Tekct] / U.M. 3ybapesa, M.C. Munbuireiin; M.H. Illannesa; nox pea. N.1.
3yb6apeBoit.— M.:

Mmnemo3suna, 2012.— 142 c.

MaremaTuka: 5 KJI.: pa3HOYPOBHEBbI€ KOHTPOJIbHbIE PA00ThI. 6 BADUAHTOB: TETPAJIh
JUISL KOHTPOJIBHBIX paboT: yuyeOHoe mocolue i obmeodpazoBat. yupexaenuit [Teker] /
N.U. 3yGapesa, W.I1.

JlememonkoBa.— M.: Muemosuna, 2012. — 144 c.

Maremartuka. 5 kiaacc. baunonpoc. [Tekcr] / E.E. Tynpunackas.— M.: Muemo3uHa,
2012.

Marematuunka. 5-6 kiaaccol . Tectol [Tekcr]./ E.E. Tynpunnackas.— M.: MHuemo3uHa,
2012.



10.

11.

12.

13.

14.

15.

"JanaTuss Matematrudeckoro kpyxka'. S kia. [Tekcr] / E.JI. MapnaxaeBa . — M.:
Muemo3zuHna, 2012.

Maremartuka. 5 kiaacc. I.A. 3ybapeBa [DnekTpoHHBINA pecypc]| / — MyIbTHMEIUHHOE

COTIPOBOXACHUE K YUeOHUKY, TUCK I yueHuka . 2012

Marematuka. 5 kiaacce. U.H. 3ybapesa, M.C. Mwuiabmreitn, B.I'. TI'am0apun,
[DnexTpoHHBI pecypc] / — MyIbTUMEAMIHOE COMPOBOXKACHHE K yYCOHHKY, TUCK JUIS

yuutens . 20

Cocmae YMK o0as 6 knacca:

MartemaTuka. 6 kJ1.: yueo. 115 001eodpa3oBar. yupexaenuii [Texcr] / U.H. 3ybapesa,
AT.

MopakoBuu.— 6-¢ usg., crep.— M.: Maemosuna, 2012.— 270 c.: ui.

CoOopHuK 3aa4 M yHpakHeHMH IO MaTeMaTHke s 6 Kjacca. mocodome 1Jis
o0meooOpa3zoBaTeabHbIX yupexnenuii: [Tekcr] / B.I'. 'ambapun, N.U. 3ybapeBa.— M.:
Muemosuna, 2012. — 144 c.

Maremartuka. 5-6 kua.: MeTOA. nocoodoue AJISl  y4UTeds
[Texcr]

/ N.W. 3ybapeBa, A.I'. MopakoBuu.— 2-e uza.— M.: Maemosuna, 2008.— 104 c.: ni., Tabm. (B
2012 .

BBIMJIET JOIIOJTHEHHOE I/I3I[aHI/Ie)

16.

17.

18.

19.

20.

21.

Marematuka. 6 ki.: padouasi Tterpaab Ne 1: ydel. mocobue miis oGmieoOpa3oBar.

yupexaenuit [Tekct] / U.W. 3ybapeBa.— 2-e u3g.— M.: Muemo3una, 2012.— 64 c.

Marematuka. 6 ki.: padouas Terpaab Ne 2: yuel. mocobue st obmieoOpa3oBar.

yupexaenuit [Tekct] / .W. 3ybGapeBa.— 2-e u3a.— M.: Muemo3uHa, 2012.— 68 c.: ui.

MaremaTuka. 6 KJ.: caMOCTOsITeIbHBbIE PadoThI: yued. mocodue it obieoOpa3oBar.
yupexenue [Teker] / .M. 3ybapesa, M.C. Munbiiteitn; M.H. [llannesa; nox pexn. M.
3y0bapeBoit.— M.:

Mmuemo3suna, 2012.— 142 c.

MartemaTuka: 6 Ki1.: pa3HOYpOBHEBbI€ KOHTPOJIbHbIE PA00THI. 6 BADUAHTOB: TETPAIb
JUISL KOHTPOJIBHBIX palboT: yuebHoe mocodue s obmeobpaszopar. yupexaeHuit [Tekct] /
N.1. 3ybapesa, N.I1.

JlenemonkoBa.— M.: MuemosuHa, 2012. — 144 c.

MaremaTtuka. 6 kiaacc. baunonpoc. [Tekcr] / E.E. Tynapuunnckas.— M.: MHemo3uHa,
2012.

Marematuuka. 5-6 kiaaccnl . Tectol [Tekcr]./ E.E. Tynpunnckas.— M.: MHemo3uHa,
2012.



22.

23.

24.

25.

26.

27.

28.

29.

"3anaTuss MatemMaTudeckoro kpyxka'. 6 kia. [Tekcr] / E.JI. MapnaxaeBa . — M.:
Muemo3zuHna, 2012.

Marematuka. 5 kiaacc. U.M. 3y6apeBa [DnekTpoHHBIN pecypc] / — MyJIbTUMEIUHHOE

COTIPOBOXACHUE K YUeOHUKY, TUCK I yueHuka . 2012

Marematuka. 5 kiaace. U.H. 3ybapesa, M.C. Mwuiabmreitn, B.I'. TI'am0apun,
[DnekTpoHHBIN pecypc] / — MyJIbTUMEIUHHOE COMPOBOXKIACHHE K YYEOHHKY, AUCK IS

yuutens . 2012

Hnmepnem-pecypcol

Kommuiekt mugpoBbix 00pa3oBaTeibHbIX pecypcoB K y4eOHHKY «Maremaruka. 5
kjaace» apTopoB U.U. 3ybapesoii, A.I'. MopakoBu4a, BKJIOYAKOIIMA MeTOAUYECKHE
PEeKOMEHJIANMU MO0 MCHOJb30BAaHUIO. [DIEKTPOHHBIN pecypc| — yueb. mocobue i
o0mieoOpasopar. YUpEeXKICHUH, 2008 http://school-
collection.edu.ru/catalog/rubr/608887c4-684-410f-bbd4-

618ad7929¢22/?interface=pupil&class[|[=47&subject[]=16/ .M.  3ybGapeBa, M.C.
Munsmreitn, B.I.

I'ambapun, E.E. Tynsunnckas, /{.B.Hemacos.

KommiekT uugpoBbIx 00pa3oBaTejbHBIX pecypcoB K yueOnuky «MaremaTruka. 6

kjaace» apropos U.U. 3ybapesoii, A.I'. MopakoBu4a, BKJIIOYAOIMNA METOAUYECKHE

PeKOMEeHAANMH 10 HMCHOJb30BAHUI0. [DJEKTPOHHBIH pecypc] — yueb. mocobue s

001eodpasonar. YUpEKICHUH, 2008 http://school-

collection.edu.ru/catalog/rubr/608887c4-68f4-410f-bbd4-
618ad7929e22/?nterface=pupil&class|[[=47&subject[|[=16/ WN.M. 3ybapeBa, Musbmteitn
M.C., 'amb6apun B.I"., Tynsunnckas E.E., Hemacos J[.B.

YMIL «Apcenaa OOpa3oBaHusi», BeOMHApbl 10 BOINPOCAM METOJUKHU OOYy4YEeHHUs

MareMatuke B 5-6 kiaccax, http://www.ars-edu.ru/vebinary/webinary-provodimie-
sovmestno-s-izdatelstvom-mnemozina.

IpakTuka passuaromero odoyuenus. Caiit meroguueckoit noanepxku Y MK «ITPOy,
wWww. ziimag.narod.ru.

HNOILl Muemo3nHa. www.mnemozina.ru/

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA KYPCA
MATEMATHKMU B 5-6 KNTACCAX

HarypaabHblie uncaa. /I[podu. PannonajabHbie yncia
1o 3aBepiIeHNN U3y4eHUs Kypca MaTEMAaTUKH 5-6 KJ1acCOB BBIITYCKHUK HAy4UTCH:
* IIOHHMATh 0COOEHHOCTH IIGCSITPI‘-IHOfI CHUCTCMBbI CUHUCIICHHUA,

® OIICPpHUPOBATH NOHATUAMHU, CBA3AHHBIMHA C ACTIMMOCTBIO HATYPAJIBHBIX YUCEIT;
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* BBIpaKaTh 4HCIAa B D3KBUBAJICHTHBIX (hopmax, BbIOMpas HamOojee MOAXOMALIYI0 B
3aBUCUMOCTH OT KOHKPETHOM CUTYallUu;

* CpaBHUBATh U YIIOPAIOUMBATH PALIMOHAIIBHBIC YUCIIA;

* BBIMOJIHATH BBIYUCIICHUS C PAllMOHAIBHBIMU YUCIIAMHU, COUYETas YCTHbIE U MHUCHMEHHBIE
npUEMBI BBIYUCIICHUH, TPUMEHEHUE KAIbKYJISATOPa;

* HCIOJIb30BaTh MOHATHUS M YMEHHs, CBS3aHHBIE C MPOMOPLHOHAIBHOCTHIO BEJIWYHH,
IPOLEHTAaMH, B XOJE PELICHUS MaTeMaTHYEeCKUX 3aJady M 3aJad M3 CMEXHBIX IPEIAMETOB,
BBITNOJIHATH HECTIOKHBIE TPAKTUYECKUE PACUETHI.

BbInyCKHUK MOTYyYUT BO3MOKHOCTD:

* TI03HAKOMHUTHCS C TO3UIMOHHBIMHM CHCTEMAaMHU CYMCIICHHS C OCHOBAHHMSMH, OTJIMYHBIMHU OT
10;

* yriyOWUTb U pa3BUTh NPEACTABICHUS O HATYpaJIbHbBIX YHUCIAX U CBOICTBaX JEIMMOCTH;
* HAy4yUTbCA HCIHOJb30BATh IMPUEMBI, PALMOHATIM3UPYIOIIME BBIYMCICHUS, HNPHOOpECTH

IMPUBBIYKY KOHTPOJIMPOBATH BBIYUCIICHUS, BLI6I/Ipa$I HOI[XOI[HIHI/Iﬁ AJIsL CUTyallun cIoco0.

H3mepenusi, npulJIMKeHUs], OLCHKH

BrinmyckHuk Hayuures:

* HCIOJIB30BAaTh B XOJE€ PELICHHs 3a7ad JJIEMEHTAPHBbIE NPEICTABICHUS, CBA3aHHBIE C
npUOIMKEHHBIMY 3HAUEHUSIMU BETMYHUH.

BplIITyCKHHK ITOJIyYUT BO3MOKHOCTb:

* TIOHSATh, YTO YUCIJIOBBIE JAHHBIE, KOTOPBIE UCIIONB3YIOTCS AJI XapaKTEPUCTUKU OOBEKTOB
OKPY’KaIOIIET0 MUPA, SIBJISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIM.

DJIEeMEeHTBI aJaredpsbl

Brinmyckauk

HAy4UTCH:

* ONEpUPOBATh MOHATUSAMHU «UHCIOBOE BBIPAXKEHHUE», «OYKBEHHOE BBIpaKEHUE», YIIPOILATh
BBIP)KEHUS, COJEpIKall[ie CllaraéMble ¢ OJMHAKOBBIM OYyKBEHHBIM MHOXKUTENEM; padoTaTh C
bopmynamu;

* pelaTh IPOCTEUIINE TUHENHBIE YPABHEHUN C OJHOU IIEPEMEHHOM;

* [IOHMMAaThb YPAaBHEHHE KaK BAKHEWIIYKD MAaTEMAaTHYECKYH) MOJEIb JUI1 ONUCAaHUA U
M3YYEeHUsI pa3HOOOpa3HBIX pealIbHbIX CHUTYyalMil, peuiarb TEKCTOBBIE 3a/layl airedpandeckum
METOJIOM;

* [OHMMaThb M NPHUMEHATH TEPMHUHOJIOTMI0 M CUMBOJMKY, CBA3aHHYK) C OTHOIIEHUEM
HEPaBEHCTBA, B IPOCTEUIINX CITydasix.

BrInyCKHHK ITOTyYUT BO3MOKHOCTb:

* HAyuyuTbCd BBINOJHATH MPEoOpa30OBaHUS LENbIX OYKBEHHBIX BBIPAXKEHHUM, NPUMEHsA

3aKOHBI apU(PMETHUECKUX JIeHCTBUH;



* OBJAJETh MPOCTEHIIMMU TpUEMaMU pELICHUS YpaBHEHWIl; NPUMEHSATH ammapaT
ypaBHEHUH 115 pe-

HIEHUS! Pa3HOOOPA3HBIX TEKCTOBBIX (CIOJKETHBIX) 3a1a4.

OnucarejibHasi CTATUCTHKA W BePOSITHOCTH

BrinmyckHuk HOJIy4UT BO3MO>KHOCTb

HAy4YUTBCS:

* HAXOJAWUTH BEPOSITHOCTD CIIy4aiHOTO COOBITHS B MPOCTEHUIINX CITyYasix;

* pewarh NnpocTeiine KOMOMHATOPHBIE 337aYll Ha HaXOXKJIEHHE 4YHciaa 0OBEKTOB MU MX
KOMOUHAIMH ¢ MCIIOJIb30BaHUEM IPaBUIIAa IPOU3BEICHUS.

HarnsinHasi reomeTrpus

BbInyCKHUK Hay4uTCS:

* pacro3HaBaThb HA 4YepTekax, PUCYHKaX, MOJEISAX U B OKPYJKAIOIIEM MUDPE IUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUYECKHE (DUTYPBI;

* II0JIb30BAaTHCS SI3BIKOM I€OMETPUU IJI ONUCAHMS NPEAMETOB OKPYKAIOLIET0 MUpPa U UX
B3aUMHOTI'O PACIOJIOKECHUS;

* pacro3HaBaTh M M300paXkaTb Ha YepTeXax U PUCYHKaX reoMeTpuyeckre (QUrypsl U MX
KOH(UTYpaluu;

* HAXOJAWUTh 3HAUCHMS JJIMH JTMHEWHBIX SJIEMEHTOB (QUTyp, IpaaycHyto Mepy yrioB oT 00 1o
1800;

* pacro3HaBaTh pa3BEPTKU KyOa, MPSMOYTOIbHOIO apauleenunena;

* CTPOUTH Pa3BEPTKHU KyOa M MPSMOYTOJBHOTO MapaljiesieuIeaa;

* OmpeleNsITh M0 JUHEHHBIM pa3MepaM pa3BEPTKU (GUTYpHl JIMHEHHBIE pa3Mepbl caMoi
¢burypsl 1 Ha060poT;

* BBIYHCIATH IUIOUIA/Ib MPSMOYTOJbHHUKA, Kpyra, MHpsIMOYTOJIbHOIO TpEYyrojibHUKa |
IUIOINAAM (PUTYP, COCTABIEHHBIX U3 HUX, 00BbEM MPSAMOYTOJILHOTO MapasiesIenunesa.

BbInyCKHUK OTyYUT BO3MOKHOCTD:

* HAy4YUTbCAd BBIYUCIATH OOBEMBI  MPOCTPAHCTBEHHBIX T'€OMETpUUYECKUX  (Uryp,
COCTAaBJIEHHBIX U3 MPSAMOYTOJBHBIX NapaJlICIECIHIIEI0B;

* yriyOWUTb U pa3BUTh MPEACTABIECHUS O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYPaAX;

®* HAY4YUTHCA ITPUMCHATH IMIOHATHUC paSBépTKI/I JJI BBITIOJTHCHUSA MTPAKTUUCCKHUX paC‘-IéTOB.

PABOYAS ITPOT'PAMMA (CKOPpEKTHPOBAHHAA)
ITO MATEMATHKE JJI5A 7 - 9 KIIACCOB

HUII bagana H.B.



TlosicHuTEIBLHAS 3aIHCKA

Pabouas nmporpamMma u3ydeHus Kypca are0pbl B OCHOBHOM IIKOJIE COCTaBJIEHA HA OCHOBE
®denepanbHOTO roCy1apCTBEHHOTO 00pa30BaTEILHOIO CTAHJapTa OCHOBHOTO OOIIETO
0o0pa3oBaHus U IPUMEPHOI MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus 10 MaTeMaTUKE C
Y4ETOM peanu3aiiy 00s13aTeIbHON 4aCTH OCHOBHOM 00pa30BaTEIbHON MPOTrPaMMBbl.

[IporpamMmMa o MareMaTHKe COCTOHUT U3 JIBYX MOJAYJIEH: MOAYIb « Alredpa» U MOAYIb
«I"eomerpusy. [IporpaMma KOHKPETU3UPYET COAEPKAHUE IPEAMETHBIX TEM Kypca, OCHOBHBIE
BU/JIbI YI€OHOM JESATEIILHOCTH IKOJIBHUKA U JaeT IPUMEPHOE pacipe/iesiecHne yueOHbIX YacOB Ha
KQKyI0 TEMY Kypca.

Heabio n3yvyenus ajaredpbl sBISETCS OBJIAJCHUE CUCTEMOM MaTEeMaTHUYECKUX 3HAHUN U
YMEHHH, HeOOXOIUMBIX JJIsl IPUMEHEHHUS B IPAKTHUUECKOHN NeATeIbHOCTH, U3yUYEHUS CMEKHBIX
JTUCIUILINH, TPOJOJKEHUsT 00pa3oBaHUsl.

DopMUPOBAHKUE MPEACTABICHUN O METOAAX MATEMATUKU KAK YHUBEPCAJIBHOIO SI3bIKAa HAYKHU U
TEXHUKH, CPEACTBA MOJICTIMPOBAHUS SBJICHUN U MTPOLIECCOB.

Pa3zBuTne HMHTYMUMH, HHTEIUIEKTA, JIOTMYECKOrO MBIIUICHUS, SCHOCTH W TOYHOCTH MBICIIH,
AJIEMEHTOB AJITOPUTMHUYECKON KYJIBTYPhl, CHOCOOHOCTH K MPEOI0JIEHUIO TPYIHOCTEH.
BocnuTtanue KynbTypbl JIMYHOCTH, OTHOIICHHMS] K MaTeMaTHKE KaK 4YacTH OOIIeYeIOBEYECKOM
KyJbTYPbl, UTPAIOIIEH 0COOYIO POJib B OOIIIECTBEHHOM Pa3BUTHH.

Heab0 wu3y4YeHHs] TeOMETPHMH SBISACTCS CUCTEMATHYECKOE M3YYECHHE CBOMCTB
reoMeTpuuecKkux (GUryp Ha IIIOCKOCTH, (HOPMHUPOBAHHE MPOCTPAHCTBEHHBIX MPEICTABICHUH,
pa3BUTHE JIOTMYECKOTO MBINUICHUS] W TMOJTrOTOBKA armapara, HeOoOXOAMMOIo IJs HM3y4YeHHs
CMEKHBIX TUCIUIUIAH ((PU3UKA, YePUCHHE U T. JI.) U Kypca CTEPEOMETPUH B CTAPIINX KIIaccax.

Kypc xapakrepusyercss panuMOHalIbHBIM COYETAHUEM JIOTMUYECKOW CTPOTrOCTH H
T€OMETPUUYECKON HAIJIAJHOCTU. YBEIUYMBACTCA TEOPETUYECKAass 3HAYMMOCTb HM3y4aeMoro
MaTepualia, paClIMpPsIOTCS BHYTPEHHUE JIOTUYECKUE CBA3M Kypca, MOBBIIAETCSA POJIb IETYKIUH,
CTeNeHb A0CTPAKTHOCTH U3y4aeMOro Marepuaia. YyJaliiecs OBaIeBaloT IpUueMaMu aHaJIUTUKO-
CHHTETHYECKOU JIEATENBHOCTH IIPU JOKA3aTEIbCTBE TEOPEM U PELICHUU 3a/1a4.

CucremaTnueckoe H3JI0XKEHHE Kypca IO3BOJISIET HadaTh padoTy mo (OPMUPOBAHUIO
MPEACTABIICHUIN yYalIUXCS O CTPOCHHUM MATeMAaTHYEeCKOW TEOpUU, OOECIICUMBAET pPa3BUTHE
JIOTUYECKOI0 MBILIJIEHUS IIKOJBHUKOB. M310KEHME MaTepralia XapakTepU3yeTcs MOCTOSHHBIM
oOpallieHneM K HarJsJHOCTH, UCIIOJIb30BaHUEM PUCYHKOB U YepTeKel Ha BCEX dTanax 00ydeHHs
U pa3BUTHEM T€OMETPUYECKON WHTYHMIIMM Ha 3TOW OcHOBe. llenenampaBiieHHOe oOpaleHue K
npuMepaM U3 MPAKTUKU Pa3BUBAET YMEHHMs YUalllUXCSl BBIWICHSTh T'€OMETPUYECKUE (PaKTHI,
GbopMBI M OTHOIIEHHS B TMpeAMeTaX M SBICHUSX JCHCTBUTEIHHOCTH, HUCIOIB30BaTh S3BIK
T€OMETPUH JUISL UX ONIMCAHMUS.

OcHOBHBbIE COEpPKATENbHO-METOANYeCKNEe JIUHUU MOAYJIsl ajareopnl 7-9
YucaoBas JuHUSA
HatypanbHbie, palinoHaIbHBIE, UPPAIMOHAIBHBIC U ICUCTBUTENbHBIC Yncia. M3o0paxkeHue
YHcell Ha YUCIIOBOM npsMoil. UncnoBble IPOMEXYTKH: aHATUTUYECKask U TeOMEeTpUIecKast
MOJIEJIH MIPOMEKYTKOB, 0003HaUeHUE, Ha3BaHue. [[pHHAIICKHOCTD YMCIIa YUCIOBOMY
MPOMEXKYTKY. UHCTIOBBIE BhIpAXKEHUS, 3HAUYCHUS YUCIIOBBIX BhIpakeHU. OLeHKa



UppalMOHATIBHBIX YKCEN. 3aMUCh PAL[MOHAIIBHOTO YHCJIa B BUE KOHEUHOW U OECKOHEUHOM
NEePUOINIECKOM 1podu. 3anuch KOHEYHON M OECKOHEUHOM MepUOoANYECKOi IpoOH B BUIE
00bIKHOBEHHON. CpaBHEHHE YUCEIl, CBOMCTBA YMCIIOBBIX HEPABEHCTB. MHOKECTBA U
noaMHoxecTBa. [lepeceuenne u 00beAMHEHNE MHOMKECTB.

Apudmerndeckue 1eHCTBUSI HA MHOXKECTBE JI€HCTBUTENBHBIX Yncell. [loHsTre KBagpaTHOTO U
KyOWYeCKOro KOpHS U KOpHs 1-OM CTENEHU U3 HEOTPHULIATENbHOr0 uKcia. Bo3enenue
JICCTBUTENILHBIX YUCEN B CTETNICHb, M3BJICUCHHE KBAJPATHOTO M KYOHMUECKOTO KOPHS U3
HeoTpuuaTeasbHoro yncina. OcBoO0XKICHHE OT UPPALIMOHATILHOCTH B 3HaMeHaTese Apoou.
Monynb nefictBuTenbHOro uncia. [Ipubnmkennsie BeraucineHus. [[pubmmkenue ¢ n30bITKOM, ¢
HezocTaTkoM. OneHka npuOnukeHus. AOCOIIOTHAsE U OTHOCUTEIIbHAS TOIPELIHOCTh
npubimxenns. CTaHJapTHBIN BUJL YMCIIA, €T0 NOPSAA0K, apupMeTHUECKHe JeHCTBUS C YUCIaMU
CTaHIapTHOI'O BHJA.

DYHKIHOHAIBHO-TPapHYeCKast JTHHUA

Koopannarnas npsamas. Koopaunatsas miockocts. Pacnonoxenue To4ek Ha KOOpAUHATHON
IUIOCKOCTH. AOcuucca TOuky, opanHaTa Touku. Ock abciuce, ock opauHaTr. CHMMETpHS TOYEK,
PacroI0KEHHBIX HA KOOPJAUHATHOM IUNIOCKOCTH, OTHOCUTENIBHO OCEH KOOPAMHAT U HavaJla
KOOPJAMHAT. Y paBHEHHUs NIPSAMBIX, [1apajlICIbHBIX OCAM KOOPAUHAT.

2 5 — Kk o
o = = = —x= = = = af = — = = =
Jluneiinas pynkuus, pynkuus ¥ — < Y X5,y =kx,y =vxny=_,¥ x|,y = ax® + bx Fifx

cBoiictBa u rpaduku. CTeneHHble PyHKIMU C IENIbIM ITOKa3aTeleM. d)yHKﬁ'i/m: S‘éﬁoﬂﬁpwbﬁ Te-
AJIEeMEHTApHBIX PYHKIUNM Ha KOOPAUHATHOU TI0cKocTH. OOJIacTh onpeeneHus u 00J1acTh

3HaUCHUH (YHKINH, HAUMEHbBIIIee U HanOoJIbIee 3HaYeHUS (DYHKIIMHA, MOHOTOHHOCTb,
HENPEPBIBHOCTh, OTPaHUYCHHOCTh, YETHOCTh, HEUETHOCTD, BHIITYKIIOCTh. I paduieckoe

pelleHre ypaBHEHHUH, HEpaBEeHCTB, CUCTEM YpaBHEHUH U HepaBeHCTB. Kycounble pyHKIMH,

yTeHHe TpauKoB KyCcOuHbIX (yHKIUH. DyHKIIMOHATBHAS CUMBOJUKA. B3anMHoe

pacnonoxenue rpagukos GyHKIH, B TOM 4uclie KycodHbIX, U npsamoit ¥ — %, uccnenosanue
4ycIa OOIIMX TOYEK HPH Pa3IUUYHBIX 3HAYEHUAX IapaMeTpa.
Ipagukn ypaBHeHuWii: rpaQMK IIMHEHHOrO YpaBHEHMS C JBYMs IEPEMEHHBIMH, TpaduK

KBaJ[paTHOro ypasHeHus, rpaduk ypasuerns XY ~ K = 0y np.

UucnoBele MOCIEA0BATEIbHOCTH, CIIOCOOBI 3a/laHusl YMCIOBOW IOCIEA0BAaTENbHOCTH, Tpaduk
YHCIIOBOM MOCJIE0BATEIbHOCTU. ApuMeTHUecKas U TeoMeTpudecKkasi IpOrpecCcHi.

Auredpanyeckasi THHUSA

Matematuueckuit i3p1K. MaTtematudeckasi MoJieNib. byKBeHHbBIE BBIpQKEHUS, 3HAUCHUS
OYKBEHHBIX BBIPQXKEHUN MIPU PA3TMYHBIX 3HAYCHUSIX BXOSAIINX B HETO OyKB. JlomycTUMEBIE U
HEJIOMyCTHMbIe 3HaYeHUs BbIpaskeHHi. CTeneHp yncia ¢ HaTypalbHbIM [TOKa3aTeNeM, CTETIEHb
qriciia ¢ HyJIeBBIM H OTPHUIIATEIBHBIM MToKa3aTeneM. CBoiicTBa cTerneHu. O THOWICHBI,
CTaHIAPTHBIN BUJI OJTHOWICHA, TOJOOHBIE OJHOWICHBI, apu(MeTHIeCKne NEHCTBHS C
OJTHOYJICHAMH, BO3BE/ICHUE OJTHOYJICHA B CTENIeHh. MHOTOWIEHBI, CTAaHIapPTHBIA BUT
MHOTO4JIeHa, IPUBECHNE MTOA0OHBIX YWJICHOB MHOTOUJICHA, apU(METHUECKUE OTIepaIiiy C
MHOTrO4WIeHaMHU. Pa3nokeHne MHOTOWIEHOB Ha MHOXKUTEIH. DOpMYIIbl COKPAIIEHHOTO
ymHOeHus. Toxxaecrsa. ToxxaecTBeHHbIE TPE0OPa30BaHUsI MHOTOWIEHOB. Arebpanyeckue
npoOu. JIomyCTUMBIE ¥ HEIOMTyCTUMBIEC 3HAYCHHS alireOpandeckux pooeii. OCHOBHOE CBOMCTBO
anreOpanveckoit 1poou. Coxpamenne apodeit. [IpuBenenue anredpandeckux napobdeit k ooemMy
3HaMeHaTeno. ApupMeTndeckue eicTBus ¢ anredpanyeckuMu Apodsmu. CreneHs Apoou.
[TpeoOpaszoBanus anredpandeckux apoodeii. CTeneHs ¢ 1enbiM nokaszarenem. [lonstue
KBaJpaTHOT'O KOPHS M3 HEOTPHUIIATEIHHOTO BBIPAXKEHHUS, €T0 CBOMCTBA. BrIHECEHNE MHOXKUTEIIS
3a 3HaK pajauKana. BHeceHne MHOXXUTENS O] 3HAaK paaukaia. [IpeoOpa3oBanue BhIpaKeHUH,
coJlepKallnX KBaJpaTHbIN KOpeHb. JInHelHbIe, KBaIpaTHbIE, palliOHaIbHbIE 1 UPPALIMOHAIBHbBIE



ypaBHEHHUS, anredpandeckue ypaBHeHHsI, CBOAUMBIE K KBaApaTHbIM. JInHEiHbIe, KBaJpaTHbIE U
paloHaibHble HepaBeHCTBA. CUCTEMBI ypaBHEHUIN U HEPABEHCTB. Y paBHEHUS U HEPABEHCTBA
KaK MaTeMaTU4eCKHE MOJENIN peabHbIX cuTyanuil. CUCTEMbl ypaBHEHUI U HEPABEHCTB KakK
MaTE€MaTUYECKHE MOJEIH PEabHbIX CUTyallUH.

DJIeMeHTBI CTATHCTUKH M KOMOMHATOPUKH

JlaHHBIE U pABl JaHHBIX. YTIOPSIOYEHHbIE Psi/ibl JaHHBIX, TAOJIUIB] pacnpeneneHus. Yacrora

pe3yibTara, TabJaula pacipeesIeHUs 4aCTOT, IPOLEHTHbIE YaCcTOThL. I'pynnupoBKa JaHHbIX.

[Tpocreiimune komOuHaTOpHBIE 3a1aun. OpraHM30BaHHBIN IIepedbOp BapUaHTOB, 1EPEBO

BapuanToB. KomOuHaroproe npasusio ymHoxxeHus. Kombunatopusie 3agaun. OCHOBHBIE

MOHATHUS MaTEMAaTUYECKON CTaTUCTUKU. [IpocTeiye BepOsTHOCTHBIE 3a0a4H.

DKcrepuMeHTalbHbIE TaHHBIC U BEPOATHOCTH COOBITHI. OCHOBHBIE BH/IbI Y4eOHOI

AeATEeJbHOCTH

- Yrenne Qopmyi, mpaBwi, TEOpEeM, 3alMCAHHBIX HA MAaTEMaTHYeCKOM S3bIKE B 3HAKOBO-
CHUMBOJIBHOM BUJIE.

[TepeBon ciioBECHBIX (POPMYIMPOBOK MAaTEMAaTHUECKUX YTBEP)KICHUM HA MaTeMAaTUYECKUNA

A3bIK. - OnKMcaHue peajibHbIX CUTYalUi ¢ HOMOIIBI0 MaTeMaTHYECKUX MoJieneil: pyHKuuii,

YPaBHEHUI, HEPABEHCTB, CUCTEM YPAaBHEHUHN U HEPABEHCTB.

- [InanpoBanue xoxa pelleHus 3aJad € HCIOJIb30BAaHUEM TpPEX 3TallOB MAaTEMaTUYECKOrO
MOJIEJTMPOBaHUS.

IIporao3upoBanue pe3ynbTaTa peleHus, OLICHKA PEAIbBHOCTH ITOJIYYEHHOTO OTBETA.

- Y3HaBaHMe, NOCTPOCHME W ONUCaHME Trpaduyeckux Mojeneil 3JeMEeHTapHbIX (YHKIHH,
u3ydaeMbix B 7 — 9 kmaccax. llpumeHeHue rpaduueckoro Merojaa pelieHus ypaBHEHHH,
HEPaBEHCTB, CUCTeM ypaBHeHUH. - CocTaBlieHHE aNropuTMa MOCTPOEHUs rpaduka, perieHus
YpaBHEHHUS, HEPABEHCTBA, CUCTEM YPaBHEHHUIl WJIM HEPABEHCTB, BBIMOJIHEHUS alreOpanuyecKux
npeoOpa3oBaHuil.

- Boimonnenue anreGpanyeckux MpeoOpa3oBaHUM, MOLIArOBBIA KOHTPOJb MPAaBUIBHOCTU H
MIOJIHOTHI BBITOJIHEHUS aIrOpUTMa NpeoOpa3oBaHusl.

- [louck, oOHapyXeHHE U YCTpaHEHHE OIIMOOK apU(PMETUUYECKOro, anredpanvyeckoro u
JIOTUYECKOI0 XapakTepa.

- CpaBHEHHE pa3HBIX CHOCOOOB BBIYMCIECHUN, NpeoOpa3oBaHMil, pelleHud 3anay, BbIOOD
ONTUMAJILHOTO crioco0a.

- OcyuiecTBI€HUE UCCIEI0BAaTEIbCKON JIESITEIbHOCTH: HAOJIOJCHNUE, AaHalu3, BbIIBICHUE
3aKOHOMEPHOCTH, BBIJIBMKEHHUE TMIIOTE3bI, I0KA3aTeNbCTBO, 0000IIEHNE PE3yIIbTaTa.

- BeiBog opmyi, 10Ka3aTenbCTBO CBOWCTB, (POPMYIMPOBAHUE YTBEPHKICHHH.

- COop, ananus, 00001IeHNE U MTPE/ICTaBIEHHE CTATUCTUYECKUX JaHHbIX. - [Tonck nuHpopmarmun
B yueOHOU U CIpaBOYHOM uTeparype u B UuTepHere.

IInanupyemsble pe3yJbTaThl 00y4eHHs

K koHIy nzydenust Moaynst anreOpsl OyneT o0ecredeHa rOTOBHOCTD YYaIIUXCsl K AajbHEUIIeMy
00pa30BaHUIO, TOCTUTHYT HEOOXOIUMBINA YPOBEHb HX MAaTEMaTUYECKOTO Pa3BUTHU:

- OCO3HaHUE BO3MOYKHOCTEHM M POJIM MATEMATHKHA B TO3HAHWHM M OINHWCAHWM PEaJbHBIX
CUTyallUl OKpY’Kaloulero Mupa, MOHMMaHME MaTeMaTHKHU KaK 4YacTH OO0IledyesloBeYecKon
KYJIbTYPBI;

- OCO3HaHHE TOr0, KaK MaTeMaTU4YeCKU OMpeJesieHHble (YHKIMHM OMUCHIBAIOT peabHbIE
IIPOLIECCHl M 3aBUCHUMOCTH, YMEHHUE NPUBOJUTH IPUMEPBI; - YMEHUE MOJEIUPOBATh PEabHbIC
CUTyaluu;



- IIOHMMaHHE TOT0, KaK MOTPEOHOCTU MPAKTUUYECKON JESITEIbHOCTH YeJIOBEKa MPUBEIH K
PacCIIMPEHUIO TIOHATHUS YHCIIA;

- MOHMMAaHUE TOTO, KaK HCIIOJNb3YIOTCS MaTreMaTHYecKue (OpPMYIbl, YpPaBHEHUS U
HEPAaBEHCTBA; YMEHUE NPUBOJUTH IPUMEPBI UX IPUMEHEHUS JUIsl PELICHUS] MaTEMAaTUYECKUX U
IIPAKTUYECKUX 3a7a4;
- CIOCOOHOCTh TMOHMMAaTh CYHIECTBO TMOHATUS MaTeMaTHYeCKOTO JO0Ka3aTelbCTBa,
IropuTMa JEUCTBUS, IPUBOJUTH UX IIPUMEPHL;

- CIOCOOHOCTh NMPOBOAUTh MaTEMaTUYECKOE MCCIIEOBAHUE, aHAIM3UPOBaTh, 0000OLIATS,
JieNaTh BBIBOJIBI; - INPUMEHEHHE YHHMBEPCAJIbHBIX YYEOHbIX ACUCTBUI (aHalU3, CpaBHEHHE,
00001eHne, Knaccu(puKaIys) Al yIOPsIOYMBAHYS, yCTaHOBJIEH!S 3aKOHOMEPHOCTEH HAa OCHOBE
MaTeMaTHYeCKuX (PaKkToB;

- OCO3HAaHUE BEPOATHOCTHOI'O XapaKTepa MHOTUX 3aKOHOMEPHOCTEM OKPYKAIOLIETO MHPA;
IIOHMMAHHE CTaTUCTUYECKUX 3aKOHOMEPHOCTEHN U BBIBOJIOB;

- OCYILIECTBJICHHE IIOMCKa HeoO0XoaAuMoi wuH(opManuu B y4eOHOH U CIIPaBOYHOI
aureparype u B IHTepHere;

- OCYIIECTBICHUE IIPOBEPKM XOJa PEIICHUs M OLECHKU pe3yJbTaTa BbIIOJHEHUSA

MAaTEMATU4YCCKOI'O 3aaHH, O6H3py>KCHI/Ie " UCITPABJICHHUC OIINOOK.

Conep:xanue Moay i «AJureopa - 7»

Copepxanue Kypca

XapakTepucTuka
NeSITeIbHOCTH

Bu0B | [InaHupyemble pe3ynbTaThl

oOydeHus

MareMaTH4ecKHH A3BIK.
MaremaTu4yeckas MojaeJIb
YucnoBsle U anredpanyeckue
BbIpakeHus. UTo Takoe
MaTeMaTHYeCKU S3bIK U
MaTeMaTH4eCKast MOJEIb.
JInneliHOE ypaBHEHHE C OAHOU
nepeMeHHoN. JInHelHnoe
YpaBHEHUE C OJJHON

IlocTanoBKa L€y U 3a1a4 Ha
KaxxJ1oM ypoke. [InmanupoBanue

y4eOHOM e TEeNbHOCTH Ha YPOKE U

noma. [logsenenue urora Ha
YPOKE: 4TO HOBOTO y3HaJIH, YEMY
Hay4niauchk. CaMOKOHTPOIIb.
Brluncnenue 3Ha4eHUN 9YUCIIOBBIX
BBIPa)KCHUH, IPUMEHEHUE CBOWCTB
U TIpaBUJI apu(PMeTHUECKUX
JICHCTBHH,

YMeHue cocTaBIIsITh YUCIIOBBIE
1 OyKBEHHbIE BBIPAXKEHUS,
3aMnMchIBaTh MaTEMaTUYECKUE
CBOWCTBA, ITpaBUiIa, (POPMYJIbI
Ha MaTeMaTH4YECKOM SI3BIKE;
OCYIIECTBIISATh YUCIIOBBIE
IIOJICTAHOBKH B ajre0panydeckue
BBIpa)KE€HUS U (HOPMYJIIBI U
BBITIOJIHATH COOTBETCTBYIOIIUE
BBIUUCIICHUS; BBIPAXKATh U3
(opMyJIBI OJJHY IEPEMEHHYIO
qyepes




IIEPEMEHHOM KaK
MaTeMaTH4YeCcKas MOJEIb
peaJIbHOM CUTyaluH.
Koopaunarnas npsmasi.

BBIOOP pallMOHANBHBIX CIIOCOOOB
BBIYUCIICHUM.

UreHue BeIpaxeHU, HopmyI,
MIpaBuJL, 3alIMCAaHHBIX HA
MaTEeMaTHYECKOM SI3bIKE, TIEPEBOJI
CJIOBECHBIX (POPMYIHPOBOK Ha
MAaTeMaTUYECKUU A3BIK.
Hcnonp3oBanne CHMBOIUKHY IS
3aMMucyu MaTeEMaTUYECKUX
yTBepKAeHUN. Onucanue
peaJIbHBIX CUTYaLUN C IIOMOIIBIO
MAaTeMaTUYECKUX MOJENEH.
[InanupoBaHue Xoa peLeHus
3aJ1a4 C UCII0JIb30BAHUEM TPEX
3TarioB MaTeMaTHYECKOIO
MozenupoBanus. [IporuozupoBanue
pe3yJibTara peuieHusl, OLeHKa
PEaIbHOCTH MOITYYEHHOI'O OTBETA.
[IpumeHeHue anroput™Ma npu
pElIeHUU TUHEHHOTO YpaBHEHUSI.
N3006paxkeHne yucen U YUCIOBBIX
IIPOMEKYTKOB HA YUCIIOBOU
npsimoii. Utenue yueOHUKa,
M3BIIeUYEeHUE HH(POPMALINU B
COOTBETCTBUU C TEMOU ypOKa U
3aJlaHueM yuuTels. BeinonHenue
yIpaXHEHUH O MpaBUITy, 00pasiry
U QJITOPUTMY.

[Tonsenenue utoros. CamooneHka
3HaHUMU.

NPYTHE; HAXOIUTH 00J1aCTh
JIOTTYCTUMBIX 3HaYEHUN
MEPEMEHHBIX B BBIPAXKEHUHU.
YMeHue pacro3HaBaTh U peuiaTh
JMHENHbIC YPaBHEHUS U
ypaBHEHUSI, CBOASIINECS K HUM;
peuiaTh TEKCTOBBIE 3a]]a4K
anreOpandeckKuM METOAO0M:
OMUCHIBATh PEATLHYIO CUTYAIUIO
B BUJIC MATEMaTUYECKON MOJEIHN
— JIMHEHHOT0 YpaBHEHHUsI, peliaTh
MOJIy4YE€HHOE YPAaBHEHHE U
WHTEPIPETUPOBATH PE3YJbTAaT.
YmMmenue nzo0paxkats yucia u
YUCJIOBBIE TPOMEKYTKH HA
KOOPJIMHATHOM IPSIMO,
ONpelEensATh NPUHAIIECKHOCTh
TOYKHU JAaHHOMY YUCJIOBOMY
IIPOMEKYTKY.

VAL

YMeHue cTaBUTh LENH,
MJIAaHUPOBATH CBOIO
NeSATEIbHOCTD, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOLICHKY.
YMeHue HaxoAuTh HHPOPMAITHIO
B y4eOHHUKE 10 3a/1aHHOM TeMe.
YMeHue BECTH IUAJIOT, YMEHUE
CIIyLIaTh, apTyMEHTUPOBAHO
BBICKA3bIBATh CBOU CY KJICHUS.
YMeHue B3auMoIeiCTBOBATH C
TOBapHIIlaMH MO KJ1accy,
paboTaTh B mape u rpyIie.




JIuneiiHas pyHKIUA
KoopannaTtHas miockocTs.
JIuneitHoe ypaBHEHHE C IBYMS
rnepeMeHHbIMU. JInHelinas
dbyuknus. Bzanmuoe
pacnosoxeHue rpaguKkoB
JTUHEUHBIX (QYHKITUI.

IlocTanoBKa 11e1M ¥ 3a1a4 Ha
Kaxaom ypoke. [manupoBanue
y4e0HOMI e TeIbHOCTH Ha YPOKE U

noma. [TogBeneHue nTora Ha ypoke:

YTO HOBOT'O y3HAJIH, YEMY
Hay4niauch. CaMOKOHTPOIIb.
[Toctpoenue Touek u
reoMeTpUUYECKUX QUryp B
KOOPJAMHATHOM IIOCKOCTH.
[Toctpoenue npsimoii, 3aJaHHOM
JUHEIHBIM YPaBHEHUEM C IBYMSI
MepEMEHHBIMHU.

MonenupoBaHue peanbHON
CUTYallUH C IIOMOIIBIO TUHEHHOTO

YpaBHCHU: C ABYM:I IICPCMCHHBIMHU.

Uccnenoanue rpaduueckoi
MOJIETIN C TOYKH 3PEHUS
peanbHOCTH pe3yJIbTara.
[IpoBeneHue aHaIOTMU MEXIY
JIMHEWHBIM YPAaBHEHHUEM C JIByMs
MEPEMEHHBIMU U JIMHEMHOMN
byHKIIHEH.

PaGora B mape u B rpymme.
[TocTtpoenue rpaduka JIHMHEHHON

¢GyHKIIMM, B TOM 4YHCI€ Ha
3alaHHOM NIIPOMEXYTKe. YteHue
rpaduxa, HaXO0XJICHNE

HauOOJbIIETO ¥ HAUMEHBIIETO
3HaueHud  QyHKIMH.  AHanu3
noBeJieHUsT Tpaduka JIMHEHHON
(yHKIIMU B 3aBUCUMOCTH OT 3Ha-

YMeHue CTPOUTH Ha
KOOPJMHATHOM IJIOCKOCTH
TOYKHA U (UTYPHI TIO 33JaHHBIM

KOOpAHHATaM, burypsi,
CUMMETPUYHbBIC JTAaHHBIM
OTHOCHUTEIIbHO  KOOPJIMHATHBIX

OCe M Hayajlla KOOpJAMHAT, a
TaKXe ONpeAessITh KOOPAUHATHI

TOYEK, JAHHBIX Ha
KOOpAMHATHON IUIOCKOCTH.
IIepBonavasbHbIE YMEHHUS
3alMChIBATh YPaBHEHHUS
NIPSIMBIX, napajuieIbHbIX
KOOPAMHATHBIM OCSIM.
IlonnMmanue, 4To TaKoe

JUHENHOE ypaBHEHUE C JIBYMs
IIEPEMEHHBIMH. Ymenue
y3HaBaTh YKa3aHHbIE
YpaBHEHMS, BbIpakaTb B HHX
OJIHy  TIEPEMEHHYI0  uepe3
JIPYTYI0, ONpPEIENsATh, ABISAETCA

JM  [apa 4YHCeNl  pPELICHUEM
yYpaBHEHUS c JIBYMsI
[IEPEMEHHBIMHU. Ymenue
CTPOUTH  MNPAMYI0,  KOTOpas
ABNseTCS TIpaUKOM JIaHHOTO

JUHEWHOTO YPaBHEHHS C JBYMS
epEeMEHHBIMH.

IloumMmanmne, 9TO TaKOe
JIUHeWHas PyHKINS, 9YTO TaKOe
He3aBHUCHMas TIepeMEeHHas —
apryMeHT, 3aBUCHMast
nepeMeHHas — pyHKuus. 3HaHUe
croco0o0B 3aanust QyHKIIUU
dhopmynoit u rpaduyuecky,
yMEHHUE COCTABJISITH Ta0-




yeHui K03(h(HUIMEeHTOB k U m Ha
OCHOBE HAOJIOJICHUS U CPABHCHUSI.
PaGota B rpymme.

HccenenoBanue B3aMMHOTO
pacronioxeHus rpadukoB
nuHerHbIX QyHKIuid. Pabora B
rpyrmre.

CaMocTosiTeIbHOE H3YUCHHE
MarepHaia yueOHHKa, U3BJICUCHHE
yuebHoil nHpopmanmu,
OCMBICJICHHE €€ U IPUMEHECHHE B
y4eOHOU NesATEeTbHOCTH.
BeinonHenue ynpaxHeHHH 110
aHaJIOTUH, AITOPUTMY, 00pasILy.
CaMOKOHTPOJIb PEIICHHUS.

[Touck, oOHapyKeHHE U
yCTpaHEHUE OIMIMOOK MPH
MOCTPOCHHUH TPAPUKOB JIMHEHHOTO
YPaBHEHHUS C ABYMSI
NIEPEMCHHBIMH U JINHEHHOM
¢yukuuu. [TogBeneHne UTOroB:
YTO HOBOTO y3HAIH, YEMY
Hayuymirch. CaMOOIIeHKa 3HAHHH.

JUIIBI 3HAYCHUH (PYHKIIUH.
YMeHHe CTpOUTh U YNTATh
rpaduku JUHEHHON (QYyHKIINH,
HaXOJUTh 10 TpaduKy 3HAUCHUE
OJIHOM MIEPEMEHHOM MO
3HAUYEHUIO JPYTrOW, OIPEIEsATh
HauMeHbIllee U HauOoJIbIIee
3HaueHusl GyHKIUH, peliaTh
rpadUueCcKy JIMHEWHBIC
ypaBHEHUS U HEPABEHCTBA.
YMeHue noka3pIBaTh
CXEMaTHYECKH ITOJIOKEHUE Ha
KOOPJAMHATHOW IIOCKOCTH
rpadukoB pyHKUIMH
y=kx+by=hkx,
3aBUCUMOCTH

OT 3HA4YeHUI KOA(PUIMEHTOB k U
b.

YV

YMeHue cTaBUTh LENH,
IUIAHUPOBATh CBOIO
JeSATEIbHOCTh, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOLICHKY.
YMeHue yntatb MaTeMaTHYECKHI
TEKCT U HAXOAUTh UHPOPMAIUIO
B yueOHHKE 10 33JaHHOU TEMe.
YMeHue Ha Hara1Ho-
MHTYUTUBHOM YPOBHE ITPOBOJIUTH
HaOI0/IeHUE, HCCIIeI0BaHUE,
aHaJIM3, JIeJaTh BEIBOJIBI. Y MEHHE
OCYILIECTBIISATh MPOEKTHYIO
JeSATEIbHOCTh: CTABUTh LIENb,
coOuparhb U MpeiCTaBIATh
uHbopMaIno. YMEHHE BEeCTH
JMaJor, YMEHHE CIyIIaTh,
apryMEHTHPOBAHO BBICKA3hIBATH
CBOM CYXKJIEHUA. Y MEHUE
B3aUMOJICIICTBOBATH C
TOBapHUIIaMH T10 KJaccy B
JIEJI0OBOU CUTYALUU.




CucreMbl IBYX
JINHEHHBIX YPABHEHUI
¢ AByMsI
nepeMeHHbIMH
OCHOBHBIE ITOHSATHSA O
cUcTeMax JIByX
JIMHEHHBIX YPaBHEHUH C
JIBYMsI TIEPEMEHHBIMU.
Mertobl penieHus
CHUCTEM JIBYX JTUHEHUHBIX
YpaBHEHUH C IBYMsI
MIEPEMEHHBIMU
rpaduvecKui,
IMOJICTAHOBKH U
anreOpanvecKoro
cioxxeHuss. CHCTEMBI
JBYX JIMHEHUHBIX
YPaBHEHUU Kak
MaTeMaTHYCCKHE
MOJIEIU PeabHbIX
CUTyalui.

ITocTaHoBKa LM U 3a/1a4 HAa KaXKA0M
ypoke. [itannpoBanue yueOHOM
JESTEIbHOCTH Ha YPOKE U JoMa.
IlonBenenue urora Ha ypoke: 4To HOBOTO
y3HaJIH, YEMY HayUYHIIHCh.
CaMOKOHTpPOIb.

N3yueHne HOBOM MaTEMaTUYECKON
MOJIETN — CUCTEMBI JIBYX JINHEHHBIX
YPaBHEHHH C ABYMs IIEPEMEHHBIMHU.
IIpoBeneHne aHaIOTUU MEKIY B3aUMHBIM
PacCIOJI0KEHUEM JIBYX NIPSMBIX Ha
KOOPJAMHATHOM INIOCKOCTH U
rpadM4ecKuM METOJIOM PELICHHs CUCTEM
JBYX JIMHEWHBIX YPaBHEHUH C ABYyMS
nepeMeHHbIMU. COCTaBIEHHUE aJIrOpUTMa
peIIeHHs CUCTEM TPaPUUECKUM METOJIOM.
HccnenoBanue cucteM ypaBHEHUH HA
IIPEIMET YHCIIa PELIEHUH ¢ TIOMOIIBIO
(bYyHKIHOHATBHO-TpapUIECKIX
IIPEACTABICHUM.

[Touck pemenus B npoOIeMHOM
CUTyallMH B CIIy4asiX HETOYHOCTH U HEZO-

IlonuMaHue TOro, 4TO TaKoe
CUCTEMA JBYX JIMHEHHBIX
YPaBHEHHUN C IBYyMs IIEPEMEHHBIMH.
YMeHue y3HaBaTh yKa3aHHbIC
CHUCTEMBI, OIIPENENISATh, SABIIAETCS JIN
napa 4ucesl peueHUEM CUCTEMBI
JIBYX JINHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU. Y MEHHE
pelaTb CUCTEMBI ABYX JINHEHHBIX
YPaBHEHUH C ABYMs [IE€PEMEHHBIMU
rpadM4ecKuM METOJIOM,
UCIIOJIb30BaTh (PYHKIMOHAIBHO-
rpaduyeckue npeacTaBIeHUs IS
VICCJIEJIOBAHMSI CUCTEM YpaBHEHUN
Ha MPEIMET YUCIIa PEILECHUM.
YMeHue pemaTtb CUCTEMBI ABYX
JIMHEVHBIX YPABHEHUU C JBYMs
IIEPEMEHHBIMHA METOJI0M
MOJICTAHOBKH U aJIre0pandeckoro
CIIOKECHMsI. Y MEHUE peniarhb
TEKCTOBBIE 33]1a4U
anreOpandecKuM METOI0M,
COCTaBJISISl MATEMATHYECKYIO
MOJIENb 3a/1a4U B BUJIE CUCTEMBI
JIBYX JINHEWHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMH, pellaTh
MIOJIyYEHHYIO CUCTEMY U
HUHTEPIPETHPO-




CTaTOYHOCTH MPUMEHEHUs rpahuIecKoro
METO/I1a PELIEHHsI CUCTEM (TOYKa
IIepeceyeHms] HETOUHA WM CIUIIKOM
ynazneHa). Pabora B rpynmne. CocraBieHnue
JITOPUTMA PELIEHUS] CUCTEM METOJIOM
IIOCTAHOBKH U allre0pandeckoro CIoXeHHUs.
PaGora B mape.

BrinonHenue caMOKOHTPOJIS IPU PELICHUU
cucreM. [louck, oOHapyxeHue u
yCTpaHEeHUe OIMOOK ITPH PELLICHUH CHUCTEM.
Onucanue peabHbIX CUTYyalLUH C
IIOMOILBIO CUCTEM JIBYX JTMHEHHBIX
YPaBHEHHMI C IByMsI IEPEMEHHBIMHU.
Pemenue 3agau B Tpu 3Tana
MaTeMaTHYeCKOTr0 MOJIEIUPOBAHUS.
Ortpickanue nHPOPMALINY HA 3aJaHHYIO
TeMy B y4eOHUKe.

[TonBeneHne UTOrOB: YTO HOBOT'O Y3HAIH,
yeMmy Hayuymiuch. CaMOOlleHKa 3HaHUH.

BaTh PE3yJIbTAaT.
YV

YMeHH€e CTaBUTh 1ICIIH,
IUTAHUPOBATH CBOIO JCSATEILHOCTD,
OCYIIECTBIISATH CAMOKOHTPOJIb H
CaMOOIICHKY. YMEHHE OCO3HAHHO
YUTATH MATEMATUYECKHUH TEKCT,
HaXoJUTh HH(OPMAIIHIO B
y4eOHHUKE 110 3a/IaHHOM TeMe.
YMeHHe Ha HarJIsgHO-
UHTYUTHBHOM YPOBHE ITPOBOIHTH
HaOJIIOIEHNE, UCCIIEI0BAHNE,
aHaJln3, JeJIaTh BEIBOJbI. Y MCHHUE
peuartk 1o oopasily ¥ alropuTMy,
IIPOBOJIMTH aHAJIOTHH. Y MEHHUE
OCYIECTBIISATH MPOCKTHYIO
JEATEIbHOCTD.

YMeHue BECTH TUAJIOT, YMCHHE
CJIyIIaTh, apTyMEHTUPOBAHO
BBICKA3bIBaTh CBOM CYKJICHHSI.
YMeHnue ObICTPO BKIIIOUATHCS B
JIEATEIHLHOCTD
B3aMMOJIEHCTBOBATH C
TOBApPHUIIIAMH T10 KJIaccy B
JIETIOBOM CHUTYallHH.




Crenenn ¢
HATYPAJIbHBIM
nmoKa3zarTejieM U ee
CBOliCTBa

ITonsaTue crenenu ¢
HaTypaJbHBIM
IOKa3aTelIeM U e
CBOMCTBA. Y MHOKCHHE
U [ICICHUE CTEICHEH C
OJMHAKOBBIM
rokasareiieM. CTeIieHb
C HYJICBBIM
IOKa3aTelIeM.

ITocTaHoBKa LM U 3a/1a4 HAa KaXKA0M
ypoke. [itannpoBanue yueOHOM
JESTEIbHOCTH Ha YPOKE U JIoMa.
[lonBenenue uTora Ha ypoke: 4To HOBOTO
Y3HAJIU, 4eMy HayqInch. CaMOKOHTPOJIb.
UreHue U 3alIUCh CTETIEHU BbIPAXKEHMUS,
CBOMCTB CTEIIEHN Ha MaTEMaTUYECKOM
S3BIKE.

CocraBiieHne TaOIUIbl CTEIIEHEH.
N3yyenue 1o yuyeOHUKY ATAroB
TEOPETUUECKOI'0 UCCIIEJOBAHUS.
CamocrosTenbHOE POBEACHUE
HCCIIEIOBaHUS.

Jloka3arenbCTBO CBOMCTB CTEMEHU.
KonctpyupoBanue npeainoxeHui ¢
IIOMOIIBIO CBA30K «ECIIH. .., TO...».
Pa6ora B mape.

[IpuMeHeHne onpeneseHnst U CBOWCTB
CTENEHU NP PELICHUU IPOCTEUIINX
YpaBHEHU, MOJIETTMPOBAHUE PEAIbHBIX
CUTyAalUH, IPUBOJAIIUX K IPOCTEHIIEMY
CTENEHHOMY ypaBHEHUI0. OCyIECTBIECHUE
CaMOKOHTPOJISI pELIEHMS], IOUCK U

ycrpaneHue omn6ok. [lonsenenue UToros:

YTO HOBOTO y3HAJIH, YeMY HAYUYUIIHCh.
CaMOOIIeHKa 3HAHWIA.

3HaHuUE ONpeeIeHUs CTENIEHU C
HaTypaJbHbIM [IOKa3aTeJIeM U €€
CBOMCTB, yMEHUE BBIUUCIIATD
CTEIIeHb YKCclia. 3HaHue
TaOJUYHBIX 3HAYCHHUI CTCIICHEH 2,
3,5, 10. Iloudarue cTeneHu ¢
HYJIEBBIM II0Ka3aTeeM. Y MEHUe
MIPUMEHSTh CBOMCTBA CTENIEHU IS
peoOpa3o0BaHUs BEIPAKEHUHN U
BBIUMCIICHHI. YMeHUE
KOHCTPYUPOBAaTh MaTeMaTUUYECKUE
MPEIOKEHUS C TIOMOIIBIO CBSI30K
«EClIH. .., TO...», BOCIPOU3BOJIUTD
HECJI0KHBIC JIOKa3aTeabCTBa
M3YUYEHHBIX TEOPEM O CBOMCTBAX
CTENIEHU C HAaTypajIbHbIM
II0Ka3aTeseM. Y MEHHE PeIIaTh
NpPOCTEUIINE YpaBHEHUS,
UCIIOJIB3YSl OTPE/ICIICHUE CTETICHU
C HEOTPHULIATEIIbHBIM 1IEJIbIM
IIOKa3aTelIeM.

YV ]I YMeHue cTaBuTh 1ICIIH,
IJIAHUPOBATH CBOIO JICSITEILHOCTD,
MPOTHO3UPOBATH PE3YJIbTAT,
OCYLIECTBJISATh CAMOKOHTPOJIb U
CaMOOILICHKY. YMEHHE YNTaTh
MaTEeMaTHUYECCKUM TEKCT U
HaxoJUTh UHPOPMALIHUIO B
ydeOHUKE 10 3a/1aHHOM TeMe.
VMenue Ha HarIsgHO-
WHTYUTUBHOM yYPOBHE MPOBOJIUTH
HaO0JII0ICHUE, UCCICAOBAHHE,
aHaJIu3, JIeNaTh BEIBOJIEI.
[TepBuuHOE yMEHHE TPOBOAUTH
JI0OKa3aTeJIbCTBO YTBEPKACHHUS.
YMeHMe BBITTOHATE JEHUCTBHUS 110
MpaBmly ¥ 00pasiy. YMeHue
OCYLIECTBJISATh MUHU

MIPOEKTHYIO JAESATEIbHOCTD.
VYMeHue BeCTH JUaJIOT,
YMEHHUE CITyIIaTh,
apryMEHTUPOBAHO
BBICKA3bIBaTh CBOU CY’KJCHUA.
VYMeHne B3aMOIeiCTBOBATE C
TOBapUIIlamMH 10 KJ1accy B
JIEIOBOM cutTyaruu, paboTarh
B [1ape W TpyTmIe.




OnHo4seHbl.
Apupmernyeckue
onepanmu HajJ
OHOYWIECHAMH

IlonaTue ogHoUwICHA.

CrangapTHbIN BUJT
OJHOYJICHA.
CrnoxeHue u
BBIYMTAHHE
OJIHOYJICHOB.
YMHOXEHHE
OJIHOYJICHOB.
Boseenenue
OJHOYJICHOB B
HaTypaJIbHYIO
crerneHs. Jlenenue
OJHOYJICHA Ha

[TocTaHOBKa LIeNX M 33/1a4 HA KaXKJOM
ypoke. [itannpoBanue yueOHOM
JESITeIBbHOCTH HA YPOKE M JOMa.
[TonBenenue urora Ha ypoke: YTO HOBOTO
y3HaJIU, 4eMy Hay4quiuchb. CaMOKOHTPOJIb.
CamocrosaTenbHOE YTEHNE YUeOHHKA C
LEJIBIO [TOUCKA MH(POPMALIUU HA 3aJJaHHYIO
TeMy.

Brimonnenue anredpanyeckux
peoOpa3oBaHuil ¢ OTHOWIEHAMH,
MOLIAroBbI KOHTPOJIb NPABUIBHOCTH
BBITTOJIHEHUS aJITOpUTMa IpeoOpa3oBaHusl.
Pabota B mape.

CpaBHeHue 1ByXx Ipo0eil 1o Buay u
BBISIBIIEHHUE, KOTOPAasl U3 HUX SIBIISETCS
OJTHOUJICHOM, a KOTOpast HEeT, 000CHOBaHHE
BBIBO/IA.

CocraBieHue anroputMa npuBeIeHHs

ITonnMmanue, 4ToO Takoe
OJIHOWJICH. Y MEHHE 3alMChIBaTh
OJIHOUJICHBI B CTaHJIAPTHOM BHJIE,
YMEHHE MPUBOJIUTH OJTHOWICHBI K
CTaHJAPTHOMY BUJY. Y MEHUE
BBIITOJIHATE CIIOKEHHE U
BBIYMTAHHE IT0JOOHBIX
OJHOYJICHOB, YMHOKCHHUE
OJHOYJICHOB, BO3BCICHHE
OJIHOYJICHA B CTCIICHB, JCJICHHUE
OJHOYJICHA HA OJHOYJICH B
KOPPEKTHBIX CIIyYasix.

YV

YMeHure cTaBUTh IEIIN,
IJIAHUPOBATh CBOIO
NeATEeTLHOCTh, MPOTHO3UPOBATH
pe3yibTaT, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOLICHKY.

OAHOJICH. OIHOUIIEHA K CTAHAAPTHOMY BHIY, VYMeHune untaTe MaTeMaTUIECKAN
CJIOKCHHSI OTHOWICHOB. PaboTa B mape. TEKCT M HAXOJHUTH HH(OPMAITHIO
BhInoTHEHUE ISHCTBUH C OTHOYWICHAMH. B y4EOHHKE 110 3a/[aHHOM TeMe.
ONUCAHHE PeATbHBIX CHTYAIHi C YMeHue npoBoauTh HaOII0ICHHE,
TIOMOTIBIO MOJIEITH (YPABHEHHS) C CpaBHMBATbh, AHAIIM3UPOBATH
MOA0OHBIMHU OIHOWIEHaMHU. PelieHue CUTyaluro, ICJIaTh BRIBO/IBL.
3a/1a4 B TPH 3TAra MaTeMaTH4ECKOTo VMmeHue paboTaTh 10 MPaBuily 1
MozenupoBanus. Munu npoexm. 00pasily. YMeHHE OCYIIEeCTBIISTH
HaGmronenue u BbIBOJI, B KAKOM CITy4ae MHHHM NPOCKTHYIO ACATCIBHOCTD.
OJIUH OJHOYJIEH MOKHO Pa3JeIUTh HA YMenue BeCTH quajor, yMeHue
JPYTOM OJTHOUJIEH U KaK 3TO C/EJaTh. CIyIIaTh, apTYMEHTUPOBAHO
Brimmonnenue 3aganuii, CBI3aHHBIX C BBICKA3bIBaTh CBOU CY’KJCHUS.
BBISIBIICHUEM HEKOPPEKTHBIX ‘YMeHne B3auMOJIeHCTBOBATE C
BBICKa3bIBaHHH. TOBapHUIlaMH MO KJIaccy B
CaMOKOHTPOIIb BBIIOJIHEHUS JEUCTBUI U | 1e/10BOI CUTyaluu, paboTaTh B
Npe0dpa3oBaHuil ¢ OXHOWICHAMH, IOUCK H | ape 1 rpyIIe.
yctpaHeHue omubok. [loaBeaenre nToros:
YTO HOBOTO y3HAJIH, YeMY HAy4YHJINCh.
CamooI1reHKa 3HaHHIA.
MHoro4,eHsnl. TlocTaHoBKa 11e1M U 3a/1a49 Ha KAXKIOM ITonnmanue, 94To Takoe
Apudmernyeckue ypoke. [lnanupoBanue yueOHOU MHOTOUICH. YMEHHUE 3alMCHIBATh
onepamum Hajx NEeATEIbHOCTH Ha YPOKE U JIOMa. MHOT'OUJIEHBI B CTaHIAPTHOM
MHOI0YJIeHAMH [TogBenenue uTora Ha ypoke: 4TO HOBOTO | BUJIE, YMEHHE BBIMIOJIHATH
Ilonsarue y3Hali, 4eMy Hay4rinchb. CaMOKOHTPOb. | CIOKEHUE U BBIYMTAHUE
MHOTOYJICHA. MHOT'OUYJICHOB, YMHOKEHHE
Cnoxxenue u MHOT'OWIEHA Ha OJTHOYIEH,
BBIYHUTAHHE YMHOK€HUE MHOTO4JIEHA
MHOTOYJICHOB.

YMHOXKeHHE




MHOTOYJICHA Ha
OJIHOWIEH. ¥ MHOXEHUE
MHOI'O4JIeHa Ha
MHOTro4ieH. @opMyJibl
COKpAILIEHHOI'0
yMHOXeHus. Jlenenue
MHOI'O4JICHA Ha
OJIHOYJIEH.

W3Bneuenune nupopmaluu u3
y4eOHUKa, CBSI3aHHOM C U3yYCHHEM
HOBOT'O MaTepuana.

BrinosineHue nencteui ¢
MHOT'OWIEHaMH 10 NPaBUJIaM.
Pa6ora B mape. Onucanmne
peanbHBIX CUTYaIUi C TOMOIIbIO
MaTeMaTHUEeCKON MOJCIIH,
MpEeACTABIISIIONIEH cO00M
MHOTouIeHbl. Pelenue 3a1ay B Tpu
3Tana MaTeMaTU4YeCcKoro
MoenupoBanus. BeiBoa popmyn
COKpAIIIEHHOT0 YMHOKECHHUSI.
UreHue ux U 3aUCh Ha
MaTeMaTUYeCKOM S3bIKE.
[IpuMeHeHne reomeTpuuecKou
MOJIEH, UJUTKOCTPUPYIOILLIEH BBIBO
(dbopMyI1 pa3HOCTH KBaJIpaToOB U
KBaJpaTa CyMMBbI H Pa3HOCTH.
Brimonnenue npeobpazoBaHuit
MHOT'OYJICHOB, IIOIIArOBEIN
KOHTPOJIb MPAaBUIILHOCTH U
MIOJIHOTHI BBIMIOJHEHUS aIrOpUTMa.
[Touck, oOHapy»)eHue U yCTpaHEeHUE
apuMeTuyecKux u
anredpandecKux OuImOOK.
[TogBeneHue UTOroB: YTO HOBOT'O
Y3HAJIA, Y€MY HAy4YHJIUCh.
CamoorieHka 3HaHUH.

Ha MHOTOWIEH. Y MEHUE NIPUMEHSTh
MPABUJIO YMHOKEHHUSI MHOTOUJICHOB IS
BbIBEJICHHSI (DOPMYJT pa3HOCTH
KBaJIpaToB, KBaJlpaTa JABy4YJeHa U CyMMbI
(pa3HocTH) KyOOB. YMEHUE TPUMEHSTh
(bOopMyJIbI COKpPAIIEHHOTO YMHOKECHHUS
U1 IpeoOpa3oBaHus anredpandecKux
BBIPOKECHHI. Y MEHHE BBINOJIHATH
JiefieHre MHOTOYJIeHa Ha OJTHOYJICH,
€CIIM TaKoe JIeJIeHHe KOPPEKTHO.

yva

YMeHue craButTh yueOHbIC 1IeNI U
3aJ1auu, IUIAHUPOBATh CBOIO
JeSITeTLHOCTD, TPOTHO3UPOBATH
pe3yJbTaT, OCYIIECTBIISTh
CaMOKOHTPOJIb U CAMOOIICHKY,
MIPEOI0JIeBaTh TPYAHOCTH,
KOPPEKTHPOBATh CBOU 3HAHMS. YMEHHUE
YUTATh MaTEMaTHUYECKUI TEKCT U
HAXOIUTh HHOOPMAIIHIO B YUEOHHKE T10
3aJJaHHOM TeMe. YMeHune paboTarth 1o
aHaJIOTUH, 00pasIly, AITOPUTMY,
dbopmyne. YMeHue CpaBHUBATD,
0000111aTh, J1e1aTh BHIBO/IbI, IPOBOJUTH
000CHOBaHHBIH BBIBOJ (POPMYIL.
YMenue ocyniecTBiIATh MUHU
MIPOEKTHYIO JAEATEIBHOCTh. YMEHHE
BECTH JIMAJIOT, YMEHHUE CIyILIaTh,
apryMEHTHPOBAaHO BHICKAa3bIBATh CBOU
CYyXIEHUs. Y MEHNE B3aUMO/ICHICTBOBATh
C TOBapUIIIaMH 110 KJIaccy B J€T0BOM
CHUTYyaIlH, padoTaTh B TIape U IPyTIIe.




Paszno:kenue
MHOI'0YJIEHOB HA
MHoO:xuTean Ilonstue
0 pa3lIOKCHUHU
MHOTOYJICHA Ha
MHOYKUTENH U €r0o
HEOOXOIMMOCTH.
Brinecenune o01iero
MHOJKHTEIIS 32 CKOOKH.
Crioco6 rpynmnupoBKH.
Paznoxenue
MHOT'OYJIEHA Ha
MHOXKHUTEIH C IIOMOIIBIO
(hopMyI1 COKpAILIEHHOTO
YMHOXEHUS U
KOMOHMHAIIUU
Pa3IUYHBIX TPUEMOB.
Cokpaienue
anredpandecKux
npooei.

ToxnnecTBa.

IlocTanoBKa 11e1M ¥ 3a1a4d Ha
KaxJ1oM ypoke. [InanupoBanue
yueOHO NesITeTbHOCTH Ha YPOKE U
noma. [logBenenne nrora Ha ypoke:
YTO HOBOI'O y3HAJIH, YEMY
Hay4wiiuchb. CaMOKOHTPOIb.
W3Bneuenune nupopmaiuu u3
yueOHHUKa 10 3aJJaHHOM TeMe.
Brinenenue cymecTBeHHOr O,
IJIaBHOTO.

UreHue U 3anuch Ha
MaTeMaTUYECKOM SA3bIKE IPU
BBITIIOJTHEHUU PA3JI0KEHUsS Ha
MHOKUTEIH.

KomMeHTHpOBaHuE peleHni,
pa3obpaHHbIX B yucOHUKe. Pabora B
nape. Beinosinenue
npeoOpa3oBaHus B BUJE
pa3ioKEHUs] MHOTOWJIEHA Ha
MHOKUTEJH 110 AITOPUTMY U
oOpasity. Pemenue ypaBHeHuMid,
MOCTpoeHUE TpaUKOB YpaBHEHUH,
BBITIOJIHEHUE apr(PMETHIECKUX
NEHCTBUM, CBSI3aHHBIX C
pa3oKeHUEM Ha MHOKUTEH,
COKpa-

YMeHue BUAETh Coco0, KOTOPBIM
JTAHHBII MHOTOYWIEH MOXHO Pa3JI0kKHTh
Ha MHOKUTEIIU U BBITIOJIHATH 3TO
pasyiokeHue. Y MEHUE PUMEHSTh
(OpMYJIBI COKPAIIIEHHOTO YMHOKCHHSI
JUTSL PA3JIO’KEHUS] MHOTOWICHA Ha
MHOXHTEIH. Y MEHUE TPUMEHATh
pa3yioKeHUEe MHOTOUYICHA Ha MHOXHTEIH
JUIS PEeUICHUs] ypPaBHEHUH, COKPALIICHHUS
anredpandecKux Ipooei,
JI0Ka3aTeIbCTBA AETMMOCTH 3HAYCHUS
YHCJIOBOTO BBIPAKCHUS HA YHCIIO, &
TaKXe KaK Criocod palnroHaIbHBIX
BbIunciieHH. [loHnMaHue, 4TO Takoe
TOKIECTBO U TOX/ICCTBEHHOE
npeoOpa3oBaHUE BHIPAKCHHI.

YV

YMeHue CTaBUTh y4eOHbBIC 1SN U
3aJ1auu, MJIAaHUPOBATH CBOIO
JeSITeTLHOCTD, TPOTHO3UPOBATH
pe3yJbTar, OCYIIECTBIATh
CaMOKOHTPOJIb U CaMO-

nienue apooeit. [lomaropsrit
CaMOKOHTPOJIb 32 BBINOJIHEHUEM
yKa3aHHBIX AercTBui. Ilonck u
YCTpaHEHHE OIITUOOK.
ITonsenenue uroros. CaMooIieHKa
3HAHUM.

OLIEHKY, [TPE010JIeBAaTh TPYIHOCTH,
KOPPEKTHPOBATh CBOU 3HAHMs. YMEHHUE
YUTATh MATEMATUHIECKUNA TEKCT U
HaX0JUTh UH(OPMAIHIO B yUeOHUKE IO
3aJJaHHOM TeMe. YMeHue paboTath 1o
aHaJIOTMH, 00pasily, aIrOpUTMY,
dbopmyne. YMeHue cCpaBHUBATD,
0000111aTh, J1e1aTh BBIBO/IbI, IPOBOIUTH
000CHOBAHHBIH BBIBOJ] (POPMYIL.
YMeHue BecTu AUajor, yMeHue
CIIyIIaTh, apT'yMEHTHPOBAHO
BBICKa3bIBaTh CBOM CY)KJICHHs. Y MEHHE
B3aMMO/ICIICTBOBATh C TOBAPUIIAMHU 1O
KJIaccy B JIENIOBOM CUTyaluu, paboTath
B T1ape.
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Ddyuxius ¥
rpa-

¢uxk. I'paduyeckoe
pelieHue ypaBHEHU M.
@OyHKIMOHANbHAS

CHUMBOJIMKA.

ITocTaHoBKa 11e/1M ¥ 3a/1a4 HA
KaKa0M ypoke. [InanupoBanue
y4eOHOU NeATEIILHOCTH Ha YPOKE U
noma. [lonBenenue urora Ha ypoke:
YTO HOBOTO y3HAJIH, YEMY
Hayuuiuchb. CaMOKOHTPOJIb.
Urenne yuyeOHMKA W U3BJICUYCHUE
uH(pOpMaLIMU 10 3aJJaHHOM TeMe.
N3yuenne HOBBIX (DYHKITHI

Y =%X.V= 7% rpapuueckux mMo-

nene dTuX GyHKIUH, CBOHCTB.
[TocTpoenue u ureHue rpadukoB, B
TOM YHCJI€ KYCOUHBIX (DYHKIIHI.
[IpoBenenune npocredmmx
uccienoBanuii. [IpuMeHeHue
rpadu4ecKux MoJeIen ais
pelieHus: ypaBHEHUM, HEPABEHCTB,
cucreM HepaBeHCTB. [IpoBepka
HalJICHHBIX KOPHEM.
HccnegoBanue B3aMHOTO
pacnoioxeHus rpaduka KyCOuHOM
GYHKIIUM 1 IPSMOI Y = @ Ha
MIPEAMET Yrciia OOITUX TOYEK MTPH
pa3IUYHBIX 3HAYCHHSX d.
Ilonsenenue uroros. CamMooIieHKa
3HAHUM.

[TonsiTne 0 PyHKIUAX

Y =X,V = 7% yMeHue BIYUCIATH

3HAYEHUS 3TUX (PYHKIIMIA, COCTABIAThH
Ta0JIMLbI 3HaUeHUH QYHKIUH, CTPOUTH
rpaduku QyHKIUI ¥ ONUCHIBATH UX
CBOIICTBa Ha OCHOBE TpaUUeCcCKux
MIpEeACTABICHUH. YMeHHUE rpaduuecKu
peliaTh ypaBHEHUs, CUCTEMBbI
YpPaBHEHUH U MPOCTEUIIINE
HepaBeHcTBa. [lepBoHavanbHOE yMEHHE
CTpOUTH TpaduK KyCOuHOU PyHKIUU U
MIPOBOAMTH HAa OCHOBE TpaduiecKux
MPEJICTaBICHUM MIPOCTEUIIINE
uccinenoanus. [lonstue o
(bYHKIIMOHATIBHOW CUMBOJIUKE, YMEHHE
HAXOJUTh 3HaUeHUE (YHKIINH,
UCTONB3YS (PYHKIIMOHATBHO-
CUMBOJIMYECKYIO 3aMUCh, OCYIIECTBIISATh
MOJICTAHOBKY OJHOTO BBIPAXKCHHUS B
JIpyroe. YMeHue UCIoib30BaTh
(GYHKIIMOHATIBHYIO CUMBOJIMKY IS
3aIucH pa3HooOpa3HbIX (HaKTOB,
CBSI3aHHBIX C PaCCMaTPUBAEMbBIMU
GyHKUMSAMU. Y MEHUE CTPOUTH PEUYCBHIC
KOHCTPYKLIUHU C UCIIOIb30BAaHUEM
(YHKIIMOHATBEHON TEPMHUHOJIOTHH.
yva

YMeHue cTaBUTh yueOHbIE LEIH U
3aJ1aud, TUTAHUPOBATh CBOIO
JeSITeIbHOCTD, IPOTHO3UPOBATh
pe3yJIbTaT, OCYIIECTBIISIT
CaMOKOHTPOJIb U CAMOOILICHKY,
[IPeo0seBaTh TPYIHOCTH,
KOPPEKTUPOBaTh CBOU 3HAHUS. YMEHUE
YUTATh MaTEMaTHUYECKUI TEKCT U
HaXOJUTh UH(OpMalHIO B ydeOHUKE 110
3aIaHHON TeMe. YMeHue paboTaTh 1o
aHaJIOTHH, 00pa3Ily, AITOPUTMY,
dbopmyne. YMeHue cpaBHU-

BaTh, 0000I1aTh, JIeJIaTh BHIBOIEI.
YMeHue npoBoaUTh rpadudeckoe
UCCIJIEIOBaHKE, YUTATh I'PaUKH.
YMeHue ocylecTBIsATh MUHU
MIPOEKTHYIO JAESATENbHOCTD.

YMeHue BECTH TUaior, yMeHHe
CIIyIIaTh, apTyMEHTHPOBAHO
BBICKA3bIBaTh CBOM CYXKJCHUS. Y MEHUE
B3aMIMOJICHICTBOBATH C TOBAPUIIIAMH 10
KJIacCy B JIEJIOBOM cUTyaluu, paboTarhb
B [1ape U Ipymre.




J1eMeHThI
onmucaTeJbHOI
CTATHCTHKH

JlaHHbBIE U PSAIBI
JIAHHBIX.
YnopsaoueHHbIe PSAab
JAHHBIX, TAOJINIIBI
pacrpeesieHus.
Yacrora pe3ynprara,
Ta0IUIA pACTIPECIICHHS
4acTOT, IPOLICHTHbBIC
4acToThl. ['pynnupoBka
JIaHHBIX.

ITocTaHoBKa 11e/1M ¥ 3a/1a4 HA
KaxJ0M ypoke. [lnanupoBanue
y4eOHOU NeATEIILHOCTH Ha YPOKE U

noma. [logBenenue urora Ha ypoke:

YTO HOBOT'O Y3HAJIH, YEMY
Hayuuiuchb. CaMOKOHTPOJIb.
Co6op, ananus, 06001IeHUE U
MPEJICTABICHUE CTATUCTHUECKOM
uH(pOpMaIUK B BUC TaOJIUI U
Jiarpamm.

Munu npoexm.

YMeHue u3Biaekatb HHPOPMAIUIO U3
Ta0JIUI ¥ TUArPaMM, BBITIOTHSTH
BBIUMCJICHHUS 110 TAOIMYIHBIM JaHHBIM,
OpraHW30BBIBATH WH(OPMAIIHIO B BH]IE
Ta0JIUI U TUArpaMM, IPUBOIHUTH
MPUMEPHI YUCIIOBBIX JAHHBIX, HAXOAHUTh
cpe/Hee 3HaYeHue, 00beM, MO,
pa3max.

YV

‘VYMeHue CTaBUTh 1ICJIb U 331a49H,
IJIAHUPOBATh JICSITEIIBHOCTh, TPOBOIUTH
caMoOaHaJIN3 U CAaMOKOHTPOJIb
JICSITCIIBHOCTH.

YMeHue coouparhb, aHATU3UPOBATh,
000011aTh U PEACTABIATh
uH(popMaIrio B BUe TaOIUI U
JuarpamMM. Y MEHHE KOHTaKTUPOBATh CO
BCEMH YYaCTHHKAMU Y4EOHOTO
mpoiiecca.

Hrorosoe noBropenue

ITocTanoBKa L€y U 3a]1a4 HA [IpU
IIOBTOPEHUM MaTepHala.
[TnanupoBanue yueOHOM
JESITCIIBHOCTH Ha yPOKE U I0MA.
ITonBenenue urora, KOppeKkLuus
3HaHU. CaMOKOHTPOJIb.

Copepxxanue moayas «I'eomerpus - 7»

1. TpeyrobHuKH

Tpeyronpnuk. IIpu3Haku paBeHCTBaA TPEYTOJIBHUKOB.

HepHeH,I[I/IKy.TIHp K HpHMOﬁ. MCI[I/IaHLI, 6I/ICCGKTpI/ICH H BBICOTHI TPCYTOJIbHUKA.

PaBHOOE1peHHBIN TPEYTONBHUK U €70 CBOMCTBA.

3az[aq1/1 Ha MOCTPOCHHUEC C TOMOLIBIO NUPKYJIA U JIMHENKU.

OcHoBHas LECJIb — BBCCTU MOHATHUEC TCOPECMBI; BLIpa6OTaTB YMCHUEC JOKA3bIBATh PABCHCTBO
TPEYTrOJbHUKOB C IIOMOMIBIO H3YYCHHBIX IIPU3HAKOB; BBCCTU HOBBIM KJIaccC 3aga4 — Ha

ITOCTPOEHNE C TOMOIIBIO LIUPKYJIA U TMHEHKH.

[Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB SIBISIOTCS OCHOBHBIM PabOYMM ammapaTroM BCEro
Kypca reomeTpu. Jloka3areabCTBO OOJbIIEH YacTU TEOpPEM Kypca M TaKKe pelIeHHe MHOTUX
3aJa4 MPOBOJUTCS IO CIEIYIOIIeH cXeMe: MOUCK PaBHBIX TPEYroJbHUKOB — OOOCHOBAaHUE UX

paBCHCTBA C IMOMOIIBKO KaAKOIo-TO IMpPU3HAKA —

CJICACTBUA, BBLITCKAOIIHUEC H3 PABCHCTBA

TPCYTOJIbHUKOB. HpI/IMeHCHI/IC MPU3HAKOB PAaBCHCTBA TPCYI'OJIbHUKOB MPU PCHICHUU 3aaa4 AacT
BO3MOXHOCTDb ITOCTCIICHHO HAKaIlJIMBATBH OIIBIT IMPOBCACHUA JOKA3aTCIbHBIX paccy>1<11eH1/H71. Ha

Ha4vYaJlIbHOM

oTarne

HU3YUCHUA W TIPUMCHCHUSA

MIPU3HAKOB

paBEHCTBA TPEYTOJIBHUKOB

I_ICJ'ICCOO6pa3HO HCIIOJIB30BAaTh 3a/la4r C TOTOBBIMH UCPTCIKAMU.

Y4amuecst 10J15KHbI YMETh:
pacrio3HaBaTh Ha uyepTexax, (OpMyJIHpPOBATh ONpPENENEeHUs, U300pakaTh
paBHOOEPEHHBIN, PABHOCTOPOHHUM TPEYTOJILHUKH; BBICOTY, MEIUaHY, OUCCEKTPUCY;

(bopMyIHpOBATH OIIPEICIIEHUE PaBHBIX TPEYTOJILHUKOB,;




- dbopMynupoBaTh M JIOKa3blBaTh TEOPEMbl O TMPU3HAKAX pPaBEHCTBA

TPEYroJbHUKOB;

- OOBSICHATH M WJUTIOCTPUPOBATH HEPABEHCTBO TPEYTOJILHUKA,;

- dbopMynupoBaTh MW JOKAa3bIBaTh TEOPEMBI O CBOWCTBAX M MpH3HAKAX
paBHOOEAPEHHOTO TPEYTOJIbHUKA,

- MOJIETIUPOBATh YCJIOBHE 33Jaud C I[OMOIIBIO YEpTEeKa WIN PUCYHKA,

MMPOBOAUTDH AONNOJIHHUTCIBHBIC ITIOCTPOCHUS B XOAC PCLICHUSA

- peliaTh 3a7a4d Ha JOKa3aTeNIbCTBO M BBHIYUCIICHHUS, TPUMEHSISI U3YUCHHbIE

ONpeJIeTICHUS U TEOPEMBI;

- ONMHMPAsICh HA YCIOBUE 33/1a4M, TIPOBOJIUTH HEOOXOIUMEBIC JTOKa3aTeIbHbIC
paccyXJIeHus;
- WHTEPIPETUPOBATh TMOJYYCHHBIM pE3yJibTaT M COINOCTaBISATH €ro ¢

YCIIOBUEM 3aJ]auu;

- pelath OCHOBHBIE  3aJjaud Ha MOCTPOCHHE C TMOMOUIbIO IUPKYIS U

JUHEHKU: JeNieHue OTpe3Ka MOoImojaM; MOCTPOSHHE YIila, paBHOTO JAHHOMY; MOCTPOSHHUE

TPEYTOJIbHUKA 10 TPEM CTOPOHAM; ITOCTPOEHUE NEPIEHANKYIISIPA K MPSIMOM; ITOCTPOCHUE

OHMCCEeKTPUCHI yIiia; AeJICHUE OTPe3Ka Ha U PaBHBIX YacTeH.

2. I[lapanenbHble PSIMbIe

[Ipu3Haku mnapamienbHOCTH MpPSAMBIX. AKCHOMa MapauieldbHbIX MpsAMbIX. CBolcTBa
napajiCIbHbIX MPAMBIX.

OcHoBHas OejJb — BBCECTH OJHO M3 BOXXHEHUININX IIOHSATUI — IIOHSTHE napaijaiCIbHBIX
MpsIMBIX; J1aTh MEPBOE MpEACTaBIEHUE 00 aKCHOMax U aKCHOMAaTHYECKOM METO/I€ B T€OMETPHH;
BBCCTH aKCHUOMY NapaJUICIIbHBIX IPAMBIX.

[Ipu3Haky u cBOKCTBA apajlIeNbHBIX PSAMBIX, CBA3aHHbIE C yTIIaMH, 00pa30BaHHBIMU IPU
MEPEeCEYeHNH  JIBYX  HpsSMBIX  CeKylledl  (HakpecT  JeXalluMH, OJHOCTOPOHHHUMH,
COOTBETCTBEHHBIMH ), IIUPOKO UCIIONB3YIOTCS B JAIbHEHIIIEM TPU U3YUEHUU YETHIPEXYTOJILHUKOB,
MOJI0OHBIX TPEYroJIbHUKOB, MPU PEIIEHUH 3a/lay, a TaKXKe B Kypce CTEpEOMETpUHU. Y4aluecs
AOJKHBI YMETh:

- pacmo3HaBaTh Ha UepTexkax, H300paxarb, (QOpMyIHpPOBaTH OMpEICIICHUs
NapajuleJIbHBIX MNPSIMBIX; YIJIOB, OOpa3oBaHHBIX IPU IEPECEYEHUM [BYX IapaljiesIbHbIX
IPSAMBIX CEKYIIEH; NEePIEHANKYIISIPHBIX MPAMBIX; NEPIEHANKYJIAPAa U HAKJIOHHOW K NPSAMOMN;
CEPEeIMHHOTO MEPIEeHIUKYIISIpa K OTPE3KY;

- (dopMyIHpOBaTh aKCHOMY MapaljIeIbHBIX MPIMBIX;

- dbopMyTUpOBaTh U JTOKA3bIBaTh TEOPEMBI, BBIPAXKAIONIME CBOWCTBA W TMPU3HAKU
napajuieIbHbIX MPSMBIX;

- MOJENHMPOBATh YCIIOBUE 33Jla4M C MOMOIIbBIO YEPTEKa WIM PUCYHKA, MPOBOJUTH
JOMMOJIHUTEIIBHBIC MMOCTPOCHUA B XOJC PCIICHUA

- pemiatb 3aJauyd Ha JOKAa3aTeIbCTBO M BBIYUCIICHUS, MPUMEHSAS HW3Y4YCHHBIC
ONpEIETICHUSI U TEOPEMBI;

- OmWpasch Ha YCJIOBHE 3aJa4d, MPOBOJUTH HEOOXOIUMBIE JOKa3aTelbHBIC
paccyXJIeHus;

- HUHTEpIPETUPOBATH MOJYYEHHBIM pe3yNbTaT M COIMOCTAaBIATh €r0 C YCIOBUEM
3aJ1auH.

2. CoOTHOLIEHHSI MeKIY CTOPOHAMH U YIJIAMM TPEyroJbHUKA



Cymma yriioB TpeyronbHuka. COOTHOIIEHUE MEKAY CTOPOHAMH U yIJIaMH TPEYTOJbHUKA.

HepaBeHCTBO TpeyronbHUKa.

IIpssMOyrosIbHBIE TPEYTOJIBHUKH, UX CBOMCTBA U IIPU3HAKHA PABEHCTBA.

PaccrosiHue ot TOukM 110 npsiMoid. PaccTosiHMe MeK Iy MapasuleIbHBIMU IPSIMBIMHU.

ITocTpoeHnne TpeyroiabHHUKa 10 TPEM HIEMEHTaM.

OcHoOBHasl 11eJ1b — PACCMOTPETh HOBBIE UHTEPECHBIE U BaXKHBIE CBONCTBA TPEYTOJIbHUKOB.

B nanHOll Teme AOKaspIBaeTCA OJHA U3 BaXXKHEHUIIMX TEOPEM I'€OMETPUM — TEOpeMa O
CyMMe yTJOB TpeyroibHHka. OHa MO3BOJIAET JaTh KIACCU(PUKALMIO TPEYTrOJbHUKOB IO yIilam
(OCTpOYTOJIBHBIN, IPSIMOYTOJIbHBIH, TYIIOYTOJIbHBI), @ TAKXKE YCTAHOBUTh HEKOTOPHIE CBOMCTBA U
IIPU3HAKU PABEHCTBA IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB.

ITonsTHE paccTOSIHUA MEX Y apaJlIeIbHBIMU IPSIMBIMU BBOJUTCS] HA OCHOBE JOKAa3aHHOU
IIPEABAPUTEIIBHO TEOPEMBI O TOM, YTO BCE TOYKM KaXJOW M3 JBYX IAPAUICIBHBIX IPAMBIX
pPaBHOYJ@JIEHbl OT JApPYroil mnpsiMoid. OTO TMOHSATHE UIPAaeT BaXHYIO pPOJb, B YacCTHOCTU
MCIIOJIb3YETCS B 33/1a4aX Ha IOCTPOCHUE.

IIpn pemweHun 3amad Ha IOCTPOEHHME B 7 KIJAacce CIEAyeT OIPAaHUYMUTHCS TOJBKO
BBIIIOJTHEHUEM U OINKUCAaHUEM IMOCTPOEHUS HCKOMOM (QUrypbl. B OTAENBHBIX Cllydasx MOXHO
IIPOBECTU YCTHO aHAJIMU3 U JI0KA3aTEIbCTBO, a JIEMEHTBI UCCIIEOBAHMS IOJKHBI IPUCYTCTBOBATh
JIMILIB TOTJa, KOI/1a TO OTOBOPEHO YCIIOBUEM 3aa4H.

Yuamuecst 10J15KHbI YMEThb:

- pacro3HaBaTh Ha ueprexax, (OpMyJIHpPOBATH ONPENENIECHUs, U300paKkaTh

IIPSAIMOYTOJIBHBINA, OCTPOYTOJIbHBIN, TYIIOYT'OJIbHBIN;

- (GbopMyIMpOBATh U 10Ka3bIBaTh TEOPEMBI

- 0 COOTHOILIECHUAX MEXIY CTOPOHAMH U YIIIAMU TPEYTOJIbHUKA,

- 0 CyMME yTJIOB TPEYTOJIbHUKA,

- O BHEIIIHEM YIJIE TPEYTOJIbHUKA,

- (¢bopMynupoBaTh CBOHCTBA M NPHU3HAKM PABEHCTBA MPSIMOYTOJIbHBIX

TPEYTOJIbHUKOB;

- peuaTth 3aa4y Ha IIOCTPOECHUE TPEYTOJIBHUKA 10 TPEM €T0 JJIEMEHTaM ¢

MTOMOIIBIO UPKYJISL U IUHEHKHU.



TemMaTnuyeckoe IVIAHMPOBAHKE 10 MATEMATHKE B 7 KJIaccax

30 3angTHii 1o 2 akajgeMudeckux Jyaca = 60 gacos,
B TOM 4HcCJie 3 KOHTPOJIBHBIX Cpe3a.

Ne Tema 3ansaTHA Koamiecrso
4acoB
| [ToBTOpenue. OOBIKHOBEHHBIEC IPOOH 1
[ToBTOopenue. [lecaTuunbie npodu 1
2 | BxoagHoe TecTupoBaHue (BTOPOe 3aHSITHE) 2
3 | JIuneiiHOE ypaBHEHHUE C OJHON TEPEMEHHOMN 2
4 | Pemenue 3a7a4 ¢ NOMOIIbI0 ypaBHeHUM. [Iponopius 2
5 CreneHb C HATYpaJbHBIM [1OKA3ATEIEM 1
CBoliCcTBa CTENEHU C HATYPAJIbHBIM I1OKA3aTEIEM 1
6 Pemienue 3a1au Ha CBOMCTBA CTENEHU 1
CMeXHbIE U BEPTUKAIIbHBIE YIJIbI 1
7 OIHOYIEHEL. 1
[lepneHuKyasipHBIC IPSIMbIE 1
9 MHOTrO4JIEHEI. 1
TpeyroabHUKH 1
9 | Menuanpl, OMCCEKTPHUCHI U BHICOTHI TPEYTOJbHUKOB 2
10 CrnosxeHue ¥ BBIMUTAHUE MHOTOYJICHOB 1
YMHOXEHNE OJTHOWICHA HA MHOTOWIECH 1
11 | YMHOXEeHHE MHOrOUJIeHa HA MHOTOUJIEH 2
12 | Tlpu3Haku paBeHCTBA TPEYTOJIbHUKOB 2
13 | CBoiicTBa paBHOOCIPEHHOTO TPEYTOJIbHUKA 2
Pa30op tectupoBanus 1
14 | Pa3noxkeHHe Ha MHOXHUTENU. BbIHECEHHE OOIIEro MHOXKHTENS 32 1
CKOOKH
15 [Ipu3Haky napajuIeIbHOCTH MPSAMBIX 1
Pemenue 3agau no reme «llapajiesnbHble MpsIMbIEY 1
16 | Pa3znoxeHre MHOTO4JIEHOB Ha MHOKUTENH. MeTo TpyNIHUpPOBKHY. 2
17 CyMmMa yriioB TpeyroJyibHuKa. Perenue 3amaq 1
IIpssMoyronbHBIi TpeyronbHuK. Pemenne 3anay 1
18 | PazHOCTB KBapaToOB ABYX BBIpAXKECHUU 2
19 | KBagpaT cyMMBbI ¥ KBaipaT pa3HOCTH JIBYX BBIPAKEHUN 2
20 | Cymma u pa3HOCTb KyOOB JIBYX BBIpa)KEHHI 2
21 | I[lpuMeHeHHe pa3IUYHBIX CIIOCOOOB Pa3I0KEHNUS MHOTOWICHOB 2
22 | Jlunentnas ¢yHkims, e€ rpauk U CBOMCTBA 2
CucteMbl ypaBHEHMI C AByMS nepeMeHHbIMHU. I 'paduueckuii meton
23 | pemieHUss CHCTEMBl JIBYX JIMHEHHBIX YpPaBHEHMH C JByMs 2
IIEPEMEHHBIMU
24 | PenieHue CUCTEM JIMHEMHBIX YPABHEHHI METOJIOM MOJICTAHOBKHU 2
25 | Pemenue cucteM TMHENHBIX YPAaBHEHUN METOJIOM CIIOKEHUS 2
26 | Pemenue 3a/1a4 ¢ MOMONIBIO CHCTEM JIMHEHHBIX YPABHEHUM. 2
27 | Pemenne 3agaanii BITP 2
28 | Pemenue 3agannii BITP 2
29 | IIlpome:kyTOYHOE TeCTUPOBaHUe (110 PACIIMCAHUIO LIECHTPA) 2
30 | UTroroBoe TectupoBanue (10 pacniuCcaHUIO LIEHTPA) 2
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Conepixanue Kypca

XapakTepucTHKa BUIAOB AEATEIbHOCTH

[Tnaaupyemblie pe3yabTaThl
0o0yueHus

[ToBTOpeHmE Kypca anreops 7
KJacca

AKTyanu3anus 3HaHUH 3a Kypc
anreOpsl 7 Kinacca

AsredOpanyeckue 1poou
OcHoBHBIE TIOHATHUS 00
anredpandecKux Ipoosx.
OCHOBHOE CBOMCTBO
anredpandeckoi Jpoou.
CrnosxeHue 1 BBIYUTAHUE,
YMHOXEHHUE U JICICHNE
anredpanvecKkux Apooei,
BO3BeJIeHUE aNreOpandecKon
IpOoOH B CTEIICHB.
[TpeobOpazoBanue
paIoHaIbHBIX BBIPAKEHUH.
IIepBble npen-

[TocraHoBKa Lenu u 3a/1a4.
[TnanupoBaHue yueOHOU NEATETLHOCTH
Ha ypoke u nqoma. ITonBenenue urora Ha
YPOKE: YTO HOBOI'O y3HAJIH, YEMY
Hayuymiuchb. CaMOKOHTPOJIb U
KOPPEKILIHsI 3HAaHUH.

UreHue yueOHHKA C 11€TbI0 OCBOCHUS
HOBBIX 3HAHMH, U3BJICUCHHC
MH(pOpMalLUU B COOTBETCTBUU C TEMOM
ypOKa U 3aJJaHUeM YUHUTEJIs.
BelInonHenue ynpaxxHeHui 1o paBuily,
o0pa3lly U aJropuTMy Mpu HaXO0XKJIEHUU
JOITYCTUMBIX 3HAUCHU
anreOpanvecKkoit 1podu, COKpalieHun
anredpandeckux Ipooeil, IpuBeAeHNUN K
HalMEHbIIEMY 00IIeMy 3HaMEHATEIo,
CJI0KEHHUH, BBIYUTAHUU, YMHOKEHUU U
JIeJIeHnH ApoOeid, BO3BEICHUH JIpoOH B
CTerNeH, Mpeodpaso-

[IpencraBienue o TOMYCTUMBIX
3HAYEHUSX aNredpanyeckoin
JIpOOH ¥ YMEHHE UX HAXOUTh.
3HaHHE OCHOBHOTO CBOMCTBA
asiredpandeckoi Apodu u
YMEHHUE IPUMEHSTD €ro s
npeoOpa3oBaHus APoOEi;
YMEHHE BBITIOJIHATD JCHCTBHS C
anreOpandeckuMu JAPOOSIMH,
JTIOKa3bIBaTh TOXK/IECTBA.
[TonsiTHE cTENEHU C LETbIM
MoKa3aTesieM, YMEHHUe
BBIUUCIISTH 3HAUEHUS CTETICHEH ¢
OTpHUIATENIbHBIM ITOKa3aTeseM,
WJUTFOCTPUPOBATH PUMEpPaAMU
CBOWCTBA CTENEHU




CTaBJICHUS O TPOCTEUIITUX
panroOHAIBHBIX
ypaBHeHUsX. CTeneHb ¢
OTpHULATENLHBIM LIETBIM
[IOKA3aTEJIEM.

BaHWH BBIPAKEHUH, COJIEPIKAIINX
CTEMNEHb C OTPULIATEILHBIM

IMOKa3aTejieM, pCUICHU N palliOHAJIbHBIX

ypaBHeHui. [Touck u otO0p KOpHEH
paloOHaIbHOIO YPaBHEHUS.

MonenupoBaHue peasbHBIX CUTYalHi C
MOMOIUIbIO PALIMOHAIBHBIX YPAaBHEHUH.

Pabota B mape u rpymre.
ITonsenenue ntoros. CaMooOIleHKA
3HAHUH.

c LETIbIM MIOKa3aTeJIEM.
IlepBruuHbIE TIPEACTABICHUS O
palMoOHAIBHBIX YpaBHEHUSIX,
METOAAaX MX pEUIeHHs, O0TOOope
KOpHEH.

YV

YMeHHe CTaBUTh LIEIH,
IJJAHUPOBATh CBOKO JESATEIBHOCTb,
OCYILIECTBJISATH CAMOKOHTPOJIb U
CaMOOILICHKY. Y MEHUE HaXOUTh
nH(popMaIroo B yueOHUKE 10
3aJIaHHOM TeMe. Y MEHUE BECTU
JIMajor, yMEHHE CIyIlaTh,
apryMEHTHUPOBAHO BBICKA3bIBATh
CBOH CYXKJICHHS. Y MEHUE
paboTaTh 1O NpaBUIly, aJITOPUTMY,
110 aHAJIOTUH. Y MEHUE
aHaJIM3UPOBATh CBOM JICHCTBHS,
IIPOTHO3UPOBATH U OLICHUBATh
pe3yibTaT. Y MeHue
B3aMMO/IEMICTBOBATH C
TOBapHUILAMHU I10 Kjaccy, paboTaTh
B [1ape U rpymie.




®ynxuua Y = [x,
CBoiicTBa KBaJIpaTHOTO
KOPHS

PanmonannHbIC,
MPPALMOHAJIBLHBIE YHCTIA,
MHOXECTBO
JEUCTBUTENLHBIX YHCET,
CTaHJAPTHBIN BUJI YUCIIA.
KBanpaTHbiii KOpeHb U3
HEOTPUILATEIBHOTO
yucna. QyHKIus

¥ =Vx_Cgoiictea
KBaJpPaTHBIX KOPHEH.
[IpeobpazoBanue
BBIPAKECHHUI,
coJiepKaImnx
KBaJpaTHBIEC KOPHHU.

ITocTaHoBKa 11e/IM U 3a71a4.
[TnanupoBanue yueOHOM NI TETbHOCTH
Ha ypoke u joMa. [lonBenenue utora Ha
YPOKE: 4YTO HOBOI'O y3HAJIH, YEMY
Hayumiuch. CaMOKOHTPOJIb.
CamocrosTenbHOE U3yYeHUEe MaTepuana
y4eOHHKa, U3BJICUCHUE YUeOHOM
UH(POPMALIUU O MHOXECTBE
PaLMOHATIBHBIX U UPPALMOHATIBHBIX
Yrces KaK 4aCTH MHOXECTBa
JIeMCTBUTENIBHBIX YUCEIl, OCMBICICHHE €€
U IPUMEHEHHE B yUeOHOI
nesrenbHOCTH. M300paxkeHue yncen Ha
YUCIOBOMNPSAMON, CpaBHEHHE,
BBINOJIHEHUE apU(PMETHUECKUX U
anreOpanyecKux JAeUCTBUM Ha
MHO’KECTBE JIEUCTBUTEIbHBIX YUCEIL.
3anuch paloHaIbHBIX YUCEI B BUJE
OOBIKHOBEHHOM U 1€CATUYHON
nepuoanueckoi apoodu. [lpukunka
BO3MO>KHOCTH MPECTABIICHUS
OOBIKHOBEHHOM ApOoOU B BUJE KOHEUHOU
JecATUIHOM podu. Pabota o npasuity
u 110 o6pasity. CocTaBieHHE AITOPUTMA.
3HAKOMCTBO C METO/IOM JI0Ka3aTelIbCTBA

OT MPOTUBHOTO.
N3yuenue cBOMCTB QyHKIMHA
y =vxy=lxl

>
MOCTPOEHUE UX IPAPUKOB.

[TocTtpoenue u uteHHe rpaguKoB
KycOo4HbIX ¢yHKUMH. [Ipumenenue
rpauyecKux METO/I0B IIPU PEIICHUN
YpaBHEHU, HEPABEHCTB U CUCTEM
ypaBHeHui. MccienoBanne B3aMMHOIO
pacnosoxxeHus rpaguKkoB
paccmaTpuBaeMbIX (YHKIUN U IPSAMOM
y=a

IIpoBenenue npeoOpazoBaHuit
BBIPAKEHUM, COJAEpKAIIMX KBaJpaTHBIN
KOPEHB.

CucremaTtu3zanus 3HaHUs O
paLMOHATIBHBIX YHMCIAX, TOHITUS
UpPpalMOHAIBHOIO YHCIIA,
MHOYECTBa JICHCTBUTEIBHBIX
qyuces. Y MEHHE HaXOUTh
IPUOJINKEHUS PALMOHANIBHBIX U
UppaMOHATBHBIX YHCET,
CPaBHUBATh U yNOPAI0YNBATD
JIeMCTBUTENIbHBIE YNCIIA.
OcBoeHMe MOHATHE KBAIPATHOTO
KOPHSI U3 HEOTPULIATEIBHOIO
qHcia, yMEHUE CTPOUTH rpaduk
Qynkupn ¥ = VX
ee

CBOWCTBA, MCIOJB30BATh Tpaduk
JUIs  HaXOXKAEHUS KBaJpaTHBIX
KOpHeH u OLIEHKHU ux
PUOIINKEHHBIX 3HAYEHUH,
BBIYUCIISAITh KBA/IPaTHBIE KOPHU C
MOMOILBIO KaJIbKYJISATOPA.
YMmeHune UCCIIe10BaTh u
JIOKa3bIBaTh CBOHCTBa
KBaJpaTHBIX KOPHEH, MPUMEHSThH
ux JUISt npeoOpa3oBaHus
BbIpaxeHUI1.OCBOeHHE  TOHATHE
MOJyJIsl JeHCTBUTENBHOTO YHCHa,
ynxmun ¥ le’

YMEHHE CTPOUTH €€ rpaduk u
OIUCHIBATh CBOMCTBA, yMEHHUE
CTPOUTH TpapUKH KYyCOUHBIX
(GyHKIMH, OMUCHIBATH X
CBOWCTBA Ha OCHOBE I'pahyuIeCKUX

HpeHCTaBHeHHﬁ, HCIIOJb30BAaTh

, OIIMCBIBATh




Pa6ora B mape.

ITouck, oOHapy>keHHE U YCTpaHEHHE OLIMOOK
IIPY BBITIOJIHEHUU BBIYUCIICHUN, TOCTPOCHUU
rpaduKOB U TPEOOPa30BAHNHN BHIPAKCHHIM.
[TogBeneHue UTOrOB: YTO HOBOT'O Y3HAJIU, YEMY
Hay4driinchb. CaMOOLIEHKA 3HAHUM.

(YHKIHOHATIBHYIO
CHUMBOJIUKY, CTPOUTH
pedeBble KOHCTPYKIIUH C
HCIIOJIb30BAHUEM
(hyHKIIMOHATEHOM
TEPMUHOJIOTHH.

Yy

YMeHHE CTaBUTH 1ICTIH,
IJIaHUPOBATh CBOKO
JeSATEIbHOCTb,
OCYIIECTBJISTh
CaMOKOHTPOJIb U
CaMOOLICHKY.

YMeHue unutatb
MaTEMaTUYECKUIN TEKCT U
HaXOJUTh HH(HOPMAIIHIO B
y4eOHHUKE 10 3a/IaHHOM
TeMe. YMEHHE Ha HaTJISIAHO-
WHTYUTHBHOM YPOBHE
IPOBOAMTH HAOIIO/ICHHE,
WCCJIeIOBAaHKE, aHATIU3,
JieaTh BbIBOJIBL. Y MEHUE
NIEPEBOIUTH HHPOPMAIIHIO C
HarJIsIHO-UHTYUTUBHOTO
YPOBHsI Ha pabounii ypOBEHb
BOCIIPUATHUS. Y MEHUE
paboTaTh MO NpaBUIy,
aNropuTM™My, 00pasity.
YMeHue ocynecTBIATh
MIPUKHUJIKY U OIEHKY
pe3yJibTara JIeCTBUM,
MIPUMEPHO OTPEACIIATH
MOJIOKEHUE TOUKH Ha
YHUCIIOBOM IIPSIMOM. Y MEHUE
JIOTUYECKU MBICIIHTB,
paccykatb, T0Ka3bIBaTh
YTBEPKICHHUSI.

YMeHue BecTH IUaor,
yMEHHUE CITyIIaTh,
apryMEHTHUPOBAHO
BBICKA3bIBATh CBOU
Cy)XIeHUs. Y MEHUe
B3aUMOJICIICTBOBATH C
TOBApHIIIAMH TI0 KJIacCy B
JIETIOBOM CHUTYallHH.




KBagpaTuunasn
(l)yHI:III/Iﬂ. DyHKIUSA
Y=z
OyHKIUU
};r = k:x:’F =-

&

Hux

CBOICTBA U TpaUKH.

[TapannenbHbIi
MepeHoc rpaduka
bysknun. OyHKIHAS
y =ax®+bx+ c

ee
CBOWCTBA U TpaduK.
I'paduueckoe
peleHue
KBaJ[PaTHBIX
YPaBHEHUM.

[TocTanoBKa 11eNM 1 3a/1a4 Ha KaXJI0M YPOKE.
[TnanupoBaHue yueOHOM NesITeTbHOCTH Ha
ypoke u oma. [lonBenenue urora Ha ypoke: 4To
HOBOT'O y3HaJIU, YEMY HAayUYUJIUCh.
CaMOKOHTpOJIb U CAMOOIICHKA 3HAHUM.

Nzyuenne rpaduueckux Mojeneil u CBOMCTB
a k 5
v=kx“,v=—,v=ax"+bx+c

byHKIMI %

HccnenoBanue 3aBUCUMOCTH rpaduKoB
GbyHKIMA OT 3HaYeHU KOA(DPHUITUEHTOB.
[TpoBeneHME aHAIOTHH MEXKTY aHATUTHYCCKAM
3aJlaHueM KBaJIPAaTUYHOM (QYHKIIUH B BUJIE
v=a(x+1)*+m y=ax"+bx+cy
HaOnroneHue u ucciieioBaHie B3aUMHOTO
pacrionosxenns rpaduka pymxuan? — F (g
rpadukoB QpyHKINH
y=flx+Dy=fx)+my=flx+D+m

b

0000111eHIE PE3yIbTaTOB HAOIIOACHHUS B BHJIE
MIpaBuUIIA.

YMeHHe BBIYUCIATh
3Ha4YCHHS QYHKINH,
3aJaHHBIX (POpMYJIaMH,
COCTaBIISTh TAOIHIIBI
3HaYeHUH (PYHKIINH,
pacrno3HaBaTh BUJIbI
U3y4aeMbIX (yHKIUH,
CTPOUTH Tpa(HKH,
ONMCHIBATh CBOMCTBA
(GyHKIUH, OCYIIECTBIATD
napasuieJIbHbIA IEPEeHOC
rpaduka QyHK-
Y = F(x)
KOOPJAMHATHOU
IUIOCKOCTH. Y MEHHue
UCIIOJIb30BATh
(yHKIIMOHATIBHY IO
CUMBOIIMKY JJIs 3alUCH
pa3HO00pa3HbIX (HAKTOB,
CBSI3aHHBIX C
paccMaTpuBacMbIMU
(GYHKIMSAMU; CTIOJIB30BATh
(GyHKIIMOHATIEHO-
rpadguyeckue
TIPEJICTABICHHUS JIJIS
pelleHus: U UCCIe0-

Ha




CocraBiieHne aJIrOpuTMOB
MOCTpOEHHE MapadoJIbl, TUIIEPOOIIBI,
nocTpoeHus rpapuka GyHKIUH C
y4EeTOM MapauIeIbHOT0 MepeHoca,
pELICHHS KBaIPaTHOTO YPAaBHEHHS
rpaguYecKUM METOOM.

[Touck pemienus B mpoOIeMHOI
CUTYAIlMH B CIIy4asiXx HETOYHOCTU U
HEI0OCTaTOYHOCTH MTPUMEHEHHS
rpagyecKoro MeTo/1a peIeHHs
KBaJIpaTHOTO YPaBHEHHS (TOYKU
nepecevyeHusl HETOYHBI HIIH CIIUIIKOM
yAaJIeHBbI).

Pabora B mape u rpynre.
[ToaBeneHne UTOrOB: YTO HOBOTO
y3HaIIM, YeMy HAy4HJIHCh.
CamooreHka 3HaHUH.

BaHUs ypaBHEHUH, PELICHUS CUCTEM
YPaBHEHUI U HEPABEHCTB.

Yy

YMeHue cTaBUTh LIEIH, IUTAHUPOBATh
CBOIO JIEATEIbHOCTD, OCYIIECTBIAThH
CaMOKOHTPOJIb U CAMOOLIEHKY.

Ymenue OCO3HaHHO YUTaTh
MaTeMaTHYeCKUHd  TEKCT, HaXOAUTh
nHpOpMaIHIO B yueOHUKE M0 3aJaHHON
TEMe. VYMeHue  Ha  HarJsAHoO-
UHTYUTHBHOM  YPOBHE  IIPOBOJUTH
HaOJI0/IeHue, HUCCIIeIOBaHUe, aHaJu3,
JIeJIaTh BBIBOJbl. YMEHHE IEPEBOJUTH
UH(pOpMaLIHIO c HarJs/iHO-
UHTYUTUBHOTO YpOBHS Ha paOouuii
YPOBEHb BOCHPUATHS. YMEHHUE pelIaTh
no obpasly M ajJroputMy, MPOBOAUTH
AQHAJIOTMU. YMEHHME  OCYLIECTBIATH
IPOEKTHYIO 1€ATEIbHOCTb.

YMeHue BecTu 1uanor, yMeHue
CJIyIIaTh, ApT'YMEHTHUPOBAHO
BBICKA3bIBaTh CBOM CYKJCHUS. Y MEHUE
OBICTPO BKJIIOYATHCS B JIEATENBHOCTD,
B3aMMO/ICIICTBOBATh C TOBAPULIAMHU IO
KJIACCy B JI€JIOBOM CUTYAIIUH.




KBaapartnsbie
YPaBHEHUA
KBanpaTthbie
ypaBHEeHUsA. POPMYJIbI
KOpHEH KBaJpPaTHBIX
YpaBHEHUU.
PammonanrsHbie
ypaBHEHHUS.
Pammonansubie
ypaBHEHUS Kak
MaTEMaTHYCCKHEC
MOJIeJIA PeaIbHBIX
cutyanuii. Teopema
Buera. Paznoxenne
KBaIPaTHOTO TpeXujieHa
Ha JIMHEHHEBIC
MHOXKUTEIIH,

[TocTaHoBKa LI€NM U 33]1a4 HA KaXJI0OM
ypoke. [imtanupoBanue yueOHOH
NESITEIbHOCTH Ha YPOKE U JIoMa.
[TonBenenue uTora Ha ypoke: uTo
HOBOTO y3HaJIH, YeMY HAy4MJIUCH.
CaMOKOHTpOJIb U CAaMOOIIEHKA
JOCTHKCHUH.

Wzyyenue matepuana yueOHUKa C
LEJIbI0 OCBOEHUS TIOHSATHUS
KBaJPaTHOT'O YPaBHEHUS, €T
KOX(PHUITUEHTOB, TOHSITHS
IuckpuMuHaHTa. MccnenoBanue
KBaPAaTHBIX YPaBHEHUN HA MIPEAMET
yucia KopHeu. BeiBon hopmyisl st
BBIYHCIICHHS] KOPHEH KBaPaTHOTO
ypaBHeHus. [Ipumenenue hopmyit aiis
pelieHus: KBaApaTHBIX YPaBHEHUM.
CocraBieHne alnropuTMa petieHus
KBaPaTHOTO YPaBHEHUSI.
HccnenoBanre COOTHOIICHUS MEXTY
KOPHSIMH KBaJPaTHOTO YPaBHEHUS U
ero KodQppumueHTaMu, u3y4eHue

Teopembl Bueta (rpsiMoii u oOpaTHOI).

[Ipumenenue Teopemsbl Bueta st
COCTaBJICHUS KBa/IPATHBIX YPaBHEHUH,
noa60opa KopHei MpUBeICHHOTO
KBaJPaTHOT'O YPABHEHUS, PA3IOKEHUS
KBaJPaTHOIO TpeXuJeHa Ha
MHOKUTEH.

OcBocHME METO/IOB PEILIEHUS
anreOpanvecKux

YpaBHEHUH, CBOJIAIINXCS K
KBaJpaTHBIM. MoJieTupoBaHue
pEeaIbHBIX CUTYALIUN C TTOMOILBIO
KBaJPATHBIX U PAllMOHATBHBIX
ypaBHeHui. OcyniecTBieHue
CaMOKOHTPOJISI PELIeHMs], TIOUCK U
yCTpaHEHUE OIIHOOK.

OcBoeHME MOHATHS KBAaJPaTHOTO
ypaBHEHHUS, YMEHUE PACIIO3HABATH
KBa/IpaTHbIEC YpaBHEHUS, IPOBOIUTH
UCCJIEJIOBAaHHUE HA IIPEIMET KOJINYECTBa
KOpHEH KBaJpaTHOTO ypaBHEHUS 110
JTUCKPUMHHAHTY U KO3 duimeHTam,
yYMEHHUE PUMEHATH (OPMYJIbI KOPHEH
JUISL peIICHUs KBaIPATHBIX YPaBHEHHIA.
YMeHue pemiaTh palvoOHaIbHbIE
YpaBHEHUS U ypaBHEHUS, CBOSIINECS K
KBa/IpaTHBbIM, YMEHHUE PELIaTh
TEKCTOBBIE 3a]1a4M ajIredpanyecKum
METOJIOM: COCTaBJISITh MATEMaTUYECKYIO
MoOJIeb — KBaJpaTHOE TN00
paloOHaIbHOE YpaBHEHNUE, pElIaTh €ro
U MHTEPIPETUPOBATH PE3YIIbTAT.

YV I

YMeHue CcTaBuUTh LENH, IJIaHUPOBATh
CBOIO JICATEIbHOCTb,

POTHO3UPOBATh PE3yJbTaT,
OCYIIECTBIISATH CAMOKOHTPOJIb U
CaMOOIICHKY.

YMeHue unTaTh MaTeMaTUYeCKUI TEKCT
¥ HaXOJUTh HHPOPMALIKIO B yueOHUKE
0 3a/1aHHOM TeMe. Y MEHHE ITPOBOAUTD
aHaJIN3, UCCIIeI0OBaHUE, JIENIaTh BBIBOIBL.
YMeHnue npoBoIUTh 10KA3aTEIbCTBO
YTBEPKICHUI. Y MEHHE BBIIIOIHAThH
neiicTBus Mo Gpopmyie, IpaBuiy,
oOpasiy. YMeHue MoeIupoBaTh ¢
IIOMOIIbIO YPaBHEHUI peasIbHbIE
CUTyalHH. Y MEHHUE OCYLIECTBIIATh
MUHH NIPOEKTHYIO JEATEIBHOCTD.
YMeHue BecTH  AMANOr,  yMEHHE
CIIyLIaTh, apryMEHTHPOBAHO
BBICKa3bIBaTh CBOM CYXJCHUS. YMEHUE
B3aUMO/JICHICTBOBATh C TOBapUILAMH IO
KJIaccy B JIeIOBOM CUTyaluu, paboTaTh B
rape u rpymnre.




HepaBencrBa
CBolicTBa YHCIIOBBIX
HEPaBEHCTB.
HUccnenosanue
byHKIMA Ha
MOHOTOHHOCTb.
JIuHeiiHbIe U
KBaJIpaTHBIE
HEpaBEHCTBA.
[Tpubnmxennpie
3HAYCHUS
JIEHCTBUTEIILHBIX
yncen. CTaHAapTHBINA
BHJ YHCJIA.

[TocraHOBKa LIenM U 3a[1a4 HA KaXA0M
ypoke. [itanupoBanue yueOHOH
JESTEIIBHOCTH Ha YPOKE U I0Ma.
IlogBenenue utora Ha ypoke: 4To
HOBOTO y3HaJIM, YEMY HAyUUIIUCh.
CaMOKOHTpOJIb U CAMOOIIEHKA
TOCTHIKECHU.

CamocrosTenpbHOE YTeHHE YIeOHUKA C
EJIBI0 TOUCKA MHPOPMALIUU U N3YyUEHUS
MaTepuaia Ha 3aJaHHYIO TEMY.
NnmrocTpatust CBOMCTB YMCIOBBIX
HEPaBEHCTB Ha KOOPAMHATHOU MPSIMOM.
HccnenoBanue GyHKIUN Ha
MOHOTOHHOCTb C ITOMOIIbIO CBOMCTB
YKCIJIOBBIX HEPABEHCTB.

[TpuMmeHeHre TpaBuil IPU PELLICHUU
HepaBeHCTB. Mccnenosanue
B3aMMOCBSI3H PELICHUN KBaIPaTHOTIO
HEPABEHCTBA U PACIIOJIOKEHUSI 1apadoIIbl
OTHOCHUTEJIBHO NPSAMONOX.
YcTaHOBIIEHNE B3aUMOCBSI3H MEXIY

K03 pHULIIEHTOMa KBaApaTHOTO
HEPAaBEHCTBA, 3HAKOM HEPABEHCTBA U
HaJIMYMEM PEUICHUH ITPH OTPULIATEIbHOM
nuckpuMmuHanTte. McecnenoBanue
KBaJIpaTHOI'O YPAaBHEHUS C IApaMETPOM
Ha YKCJIO KOPHEM.

[Touck, oOHapyXeHUE U YCTpaHEHUE
OLIMOOK B peIICHUH JTMHEHHBIX U
KBaJIpaTHbIX HepaBeHCTB. OLIeHKa U
MPUKUKA pe3yibTaTta B IPUOIMKEHHBIX
BBIUNCIICHUSIX.

3HaHHE CBOMCTB YHUCIOBBIX HEPABEHCTB,
YMEHHUE WUTFOCTPUPOBATH UX HA
KOOPJAMHATHOM IIPSIMOM, IPUMEHSATH
MIpU UCCIIeI0BaHUU (PYHKIIMH Ha
MOHOTOHHOCTb, JJOKa3aTeJIbCTBE U
pELIEHUN HEPABEHCTB. Y MEHUE
pacno3HaBaTh JIMHEWHbBIE U KBa/IPAaTHbIE
HEPaBEHCTBA, PelIaTh UX, IOKa3bIBaTh
pelleHne HEPAaBEHCTBA B BUJIE
YKCJIOBOTO ITPOMEXKYTKA HAa YUCIOBOU
NpsAMON. YMEHUE HaXOUTh
pUOIMKEHHBIE 3HAUEHUE Ynca ¢
HEZ0CTAaTKOM U C U30BITKOM, YMEHHE
MIPUKU]IBIBATH U IPUMEPHO OLICHUBATh
pe3yJibTaT. Y MEHHE MPEACTABIATh
quciia B CTAaHJApPTHOM BUJIE U
BBIMIOJHATH apu(MeTHUYEeCKHE IeHCTBUS
C YKCJIaMHM, 3alIUCaHHBIMU B
CTaH/IapTHOM BHUJIE, UCII0JIb30BAThH
3alKUCh YKCIIa B CTAHJAPTHOM BUAE JUIS
BBIPAXEHUS pa3MEpPOB OOBEKTOB,
JUIMTEILHOCTU IIPOLECCOB B PEAIbHOM
MUpE, CPAaBHUBATh YHCIIA, 3alIICAHHBIE
B CTaH/JapTHOM BHU/IE.




YV I

YMeHue cTaBUTh LENH, TUIAHUPOBATh
CBOIO JICITEITLHOCTD, TPOrHO3UPOBATH
pe3yJIbTaT, OCYIIECTBIISTh
CaMOKOHTPOJIb U CAMOOILICHKY.

YMeHue untatbh MaTeMaTUYECKU TEKCT
Y HaXOJIUTh HH(OPMAIIHIO B yUeOHUKE
I10 3aJJaHHOM TeMe. Y MEHUE POBOIUTH
Ha0II0/IeHue, CpaBHEHUE, aHAIIN3,
HccleqoBaHue, 00001eHe. Y MeHne
paboTaTh 1Mo paBUIy U 00pasIry.
YMeHue ocyuecTBIsITh MUHU
MPOEKTHYIO ACSITEITLHOCTb.

YMeHue BecTu JUalor, yMeHue
CIIyIIaTh, apryMEHTHPOBAHO
BBICKA3bIBAaTh CBOU CY>KICHHUSI.

DJIeMeHThbI
KOMOUHATOPHKH,
CTATHUCTHKHU H
Teopuu
BEePOATHOCTEM
[Ipocretimue
KOMOWHATOpPHbBIE
3a/1auH.
Oprann3oBaHHbIN
nepedop BapHaHTOB,
JIEpPEBO BapUAHTOB.
Komb6unaropuoe

IIPaBUJIO YMHOXKECHUS.

ITocraHOBKa LienM U 3a/1a4 HA KaX10M
ypoke. [TnanupoBanue yueOHo
JIEATEIILHOCTH Ha YPOKE U JOMA.
IlogBenenue utora Ha ypoke: 4To
HOBOT'O y3HaJIi, YeMY Hay4HJIUCh.
CaMOKOHTpOJIb U CAaMOOLICHKA
JIOCTUKEHHM.

HaGnronenue, ycraHoBiieHUe
3aKOHOMEPHOCTHU IpH nepedope
BAPUAHTOB, IOCTPOEHUN JE€peBa
BApUAHTOB, BBIBOJ [IpaBUiIa
KOMOMHATOPHOI'O YMHOKEHHS.

O3HaKOMJICHHE C OCHOBHBIMHU
METO/IaMU PEIICHUS TPOCTEHIINX
KOMOWHATOPHBIX 3a7a4: rmepedop
BapHUaHTOB, IIOCTPOCHHUE JIepeBa
BapHUaHTOB, MIPABUIJIO YMHOXKCHHSI.
YMeHHe NIPUMEHSITh IPABUIIO
KOMOHMHATOPHOTO YMHOXKEHUS /ISt
peleHus 3a/1a4 Ha HaX0XKIeHUE Yrciia
00BEKTOB WJIM KOMOMHALIUH.

YV

YMeHne CTaBUTh 1elb U 3a]1a4H,
IUTAHUPOBATh JESTEIbHOCTD, IPOBOIUTD
camMOaHaJIu3 ¥ CaMOKOHTPOJIb
JeSITETbHOCTH.

YMeHne npoBOIUTh OpraHW30BaHHBII
nepebop BapuaHTOB, paboTaTh 110
IpaBUITy M 00pasLy.

YMeHHe KOHTaKTHpOBAThb CO BCEMH
y4acTHHKaMHU y4eOHOro mporiecca.

HTorosoe
MOBTOpPEeHHE

[TocTanoBKa 11enu 1 3a/1a4 Ipu
oBTOpeHUH MaTepuana. [ImanupoBanue
y4eOHOM NesTeIbHOCTH Ha yPOKE U
noMma. [lonBenenue uTora, KOppeKIus
3HaHui. CaMOKOHTPOJIb.
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1. YeTbIpexyrojabHUKH

MHOroyrojipHUK, BBIIYKJIbIII MHOTIOYTOJIBHUK, UY€ThIpEXyrosbHUK. [lapamnenorpamm, ero
cBoiicTBa M npusHaku. Tpameuus. [IpsmoyronabHuk, poM0O, KBajapar, ux cBoiictBa. OceBas u
LIEHTpajbHasi CAMMETPHH.
Koumponvnas paboma Ne 1 no meme « YemwvipexyeonoHuxuy

Heuab: n3yunts HambOosee BaXKHBbIE BUIbl UYETHIPEXYT'OJIBHUKOB — MapajljIesIorpaMMm,
IpSAMOYTOJIbHUK, poMO, KBaJpar, Tpaleuuro; IaTh HpeJcTaBiIeHHe O (urypax, oOiaJaroux
OCEBOM WJIA LIEHTPAIbHOU CUMMETPUEH.

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOM TEeMbl M pELIeHHs MHOTUX 3a7ay
IIPOBOJSTCS C TOMOLIBIO IPU3HAKOB PABEHCTBA TPEYTOJIBHUKOB, II09TOMY ITOJIE3HO UX ITIOBTOPUT,
B Hayajie U3yuyeHUs TEMBI.

OceBas U LEHTpaJbHas CHMMETPUH BBOJSTCS HE KaKk IIpeoOpa3oBaHueE IIOCKOCTH, a KaK
CBOMWCTBAa reoMeTpUYEeCKHX (UIyp, B YaCTHOCTH YETBIPEXYIOJILHUKOB. PaccMoTpeHue 3Tux
IMOHSITUH KaK ABMKEHUN INIOCKOCTH COCTOMUTCS B 9 Kiacce.

2. lnomann
[lonsTe muomanu MHOroyrosibHuka. Ilnomanu mnpsMoyrojapHuKa, Mapajjeiorpamma,
TpeyroJibHuKa, Tpaneuuu. Teopema IIudaropa.

Heab: pacmmputh u yrIyOUTh NOJIy4YeHHble B 5—6 Kiaccax IpeACTaBICHUS
oOydaromuxcsi 00 HM3MEpPEHWHM W BBIUMCICHMM IUIOLIA/EH; BBIBECTH (OPMYJIbI ILIOMIAAEH
IPSIMOYTOJIBHMKA, IapajljiesiorpaMMma, TPEYrojIbHUKA, TPalelny; J0Ka3aTb OJHY W3 TIJIaBHBIX
TeopeM reomeTpun — Teopemy Iludaropa.

BoiBon Qopmyn nans BBIUMCIEHHS IJIOLAAEH MNPSMOYTOJbHHKA, MapajienorpaMmma,
TpPEeyrojbHUKa, Tpalelud OCHOBBIBAETCS HA JABYX OCHOBHBIX CBOMCTBAX IUJIOLIAAEH, KOTOpbHIE
NPUHUMAIOTCS UCXOs U3 HAIJISAIHBIX MPEICTaBIECHUI, a Takxke Ha (popMyJlie TUIOIaan KBapara,
000CHOBaHHE KOTOPOI1 He sIBJIAETCS 00s3aTeNbHBIM [Tl 00yUYaIOIIUXCS.

HerpanuuumonHo# [UIsl MIKOJIBHOTO Kypca SIBJISIETCS TeopeMa 00 OTHOLIEHHM IuToIianei
TPEYroJbHUKOB, UMEIOUIMX 10 paBHOMY yriay. OHa NO3BOJSET B JAJIBHEHIIEM AATh MPOCTOE
JI0Ka3aTeIbCTBO MPU3HAKOB MO00US TPEyroJbHUKOB. B 3TOM COCTOUT OJHO M3 MPEUMYIUIECTB,
00yCIIOBJIIEHHBIX PAaHHUM BBEIEHHMEM MNOHATHA Iutomagu. JlokasaTenbcTBO TeopeMsl Iludaropa
OCHOBBIBaeTCSI Ha CBOMCTBax Iulomiazed u Qopmynax [uisl IUIOMIAAEH KBajgpara H
npsAMOYrosibHUKA. [loka3bIiBaeTcs Takke Teopema, ooparHas Teopeme Iludaropa. 3. IlomodHbIe
TPeyroJibHUKH

[Tono6usie TpeyronbHukH. [lpu3Haku momoOust TpeyroabHUKOB. [IpuMmeHeHne momobust k
JI0Ka3aTeNbCTBY TEOpEM U pemeHuto 3anad. CHHyC, KOCMHYC M TaHI€HC OCTpOro yria
OpSAMOYTOJBHOTO TpeyroipHuka. ILleab: BBecTH MOHATHE TOJOOHBIX TPEYrOJIHHHUKOB;
paccMOTpeTh NMPU3HAKHU MOAO0OMS TPEYroJIbHUKOB U UX MPUMEHEHUS; cAelaTh NEepBbIM IIar B
OCBOEHHUH yYallUMHCS TPUTOHOMETPUUECKOT0 arnrapaTa reOMeTpUu.

Onpenenenue nMog00HBIX TPEYTOJILHUKOB JJA€TCSl HE Ha OCHOBE NMPeoOpa3oBaHmst HOJ00Ms,
a yepe3 paBeHCTBO YIJIOB U MPONOPIHMOHATIBHOCTh CXO/ICTBEHHBIX CTOPOH.

[Ipu3naku mogo6ust TPEYTroJbHUKOB JOKA3bIBAIOTCS C IOMOIIBIO TEOPEMBI 00 OTHOIIIEHUU
IIonaiel TpeyrolbHUKOB, UMEIOLIUX 110 PABHOMY YTIIy.

Ha ocHoBe nmpu3HakoB 101001l I0Ka3bIBa€TCsl TEOpEMa O CpeIHEH JIMHUN TPEeYyrojIbHUKa,
YTBEPKICHUE O TOYKE IIEPECEYCHMs] MeJuaH TPEYrojbHUKA, a TAKXKE JBa YTBEPKICHHUS O
IPONOPLUOHAIIBHBIX OTpe3Kax B IPSIMOYTOJIBHOM TpeyrojbHUKE. JlaeTcs mpencraBieHHE O
MeToie OJ00MS B 3a/1a4ax Ha MOCTPOCHUE.



B 3axirtoueHune TeMel BBOASTCS 3JIEMEHTBI TPUTOHOMETPUU — CHUHYC, KOCHHYC ¥ TAHT'€HC OCTPOr0O
yTila IPsIMOYTOJIBHOTO TPEYTOJIbHUKA.
4. OKpY’KHOCTH

B3anmHOe pacnonokeHue NpsMOM M OKpykHOCTH. KacarteinbHas K OKPYXKHOCTH, €€
CBOMCTBO M Ipu3HaK. lleHTpanbHblE M BIMCaHHBIE YTIibl. YeTbIpe 3aMeyaTelbHbIE TOYKH
TpeyrojbHUKa. BrincanHas 1 onvcaHHas OKPYKHOCTH.

Lesb: pacmpuTh CBEIACHUS 00 OKPYXHOCTH, MOJIyYEHHBIE YYalIUMUCS B 7 Kiacce; U3y4UTh
HOBbIE (DaKTBI, CBS3aHHBIE C OKPYXHOCTBIO; TO3HAKOMHTH OOYYAIOMIMXCS C YETHIPbMs
3aMedaTesIbHBIMA TOYKaMH TPEYTOJIbHUKA.

B naHHOM TeMe BBOJUTCS MHOTO HOBBIX IIOHATHM W PacCMAaTPUBAETCS MHOIO

YTBEP)KJICHH, CBSI3aHHBIX C OKPY>KHOCTBIO. JlJii MX YCBOEHHUS CJlEayeT YAEIUTH OOJbIIoe
BHMMAaHHE PELICHUIO 3a/a4.
VTBepKIEHHsI O TOUYKE IepeceueHHsi OUCCEKTPUC TPEyroJibHUKAa M TOYKE IepeceUeHMs
CEpPEIMHHBIX NEPIEHAUKYJIIPOB K CTOPOHAM TPEYTOJIBHUKA BBIBOASTCS KAK CIIEICTBUS U3 TEOPEM
0 CBOMCTBaxX OMCCEKTPUCHI yIjla U CEPEIMHHOIO MEPIEHIUKYJIIApa K oTpe3Ky. Teopema o Touke
nepeceyeHusl BBICOT TPEYrojbHMKA (MM MX MPOAODKEHHMH) [TOKa3bIBaeTCs C IOMOIIbIO
YTBEPKACHUSI O TOUKE NIEPECEUCHUS] CEPENNHHBIX NIEPIICHIUKYIISPOB.

Hapsiny ¢ Teopemamu 00 OKpYKHOCTSIX, BIUCAHHOM B TPEYTOJIbHUK U OMMCAHHON OKOJIO
HEro, pacCMaTpUBAIOTCA CBOMCTBO CTOPOH OIMCAaHHOI'O YETHIPEXYI'OJbHUKA M CBOMCTBO YIJIOB
BIIMCAHHOT'O YETBIPEXYTOJIbHUKA.

TemaTnueckoe INIAHUPOBAHME 110 MATEMATHUKC B 8 kJaccax

28 3aHsaTHil Mo 3 akajgeMHUYecKnX Jyaca = 84 vaca,
B TOM 4HCJIe 3 KOHTPOJIBHBIX CpE3a.
KoumuectBo
Ne Tema 3ansaTHA
4acoB

[ToBropenune. OOBIKHOBEHHBIE TPOOH. 1
1

IToBTOpenue. Pasnoxenue Ha MHOXkuTEn. PCY 2
2 | BxoaHoe TecTUpOBaHHeE (BTOpPOe 3aHATHE) 3
3 Paz6op TecTupoBaHus 1

Panmonanesheie apodu. OcHoBHOE cBOICTBO ApoOu. CokpalieHne Apodei 2

CnoxxeHue W BBIYMTAHHWE PALUOHAIBHBIX JpoOel C OJMHAKOBBIMHU 1
4 | 3HAMEHATeNIMu

CnoxxeHue W BBIYMTAHWE pALUMOHAIBHBIX JApoOeld ¢  pasHBIMU )

3HAMEHATEISIMU
5 YMHOXEHUE U ICJICHUE PAITHOHAIBHBIX IPOOCH. 1

UYerslpéxyrosubHuku: [lapamienorpamm, ero CBOMCTBA U IPU3HAKHU. 2
6 Tpaneuus. CpeaHsist TMHUS TPACLMH. |

Bo3Benenune panoHanbHbBIX Ipo0ei B CTENCHb. 2
7 PomO, kBajipat, NpsSIMOYTOJIbHUK. 1

ToxaecTBeHHbIe TpeoOpa3z0oBaHysl pallMOHAIBHBIX BhIPAKEHUH. 2
8 | PaBHOCHIIbHBIE ypaBHEHMsI. PalilnoHAIbHBIE YPABHEHHUS. 3
9 CreneHb C 1eNIbIM OTPULIATEIIbHBIM TOKA3aTEIEM. 1

[TpeoOpa3oBaHue BBIPAXKEHUN COEPKAIIMX CTEIIEHb 2
10 OyHKIMS y=K/X U e€ rpaduxk. |

OyHK1IMA y=x> 1 e€ rpaduk. 2

Apudmernueckuil KBaJpaTHBII KOPEHb, €r0 CBOMCTRA. 1
11 | BeiHeceHrE MHOXKHTENS U3-1I0]] 3HAKA KOPHS,BHECEHUE MHOMKHUTENS MOJ )

3HAK KOpHS




CpaBHeHHUE HppallMOHAIBHBIX YHCEel

—_—

12 | IIpeoOpa3oBanuss  BBIp@KEHHH,  CcoAepKalmuX  apuMeTHUeCKHe )
KBaJIpaTHbIE KOPHHU.
13 Penienue kBagpaTHBIX YpaBHEHUM Yepe3 TMCKPUMHUHAHT. 2
HenosiHble kBaipaTHbIE YpaBHEHUS 1
14 Pemenue kBagpaTHBIX YpPaBHEHHI 110 BTOPOH hopmyie. 2
Teopema ITudaropa. 1
15 [Tnomanu duryp. 1
CooTHOIIEHUS B IPSIMOYTOJIbHOM TPEYTOJIbHHKE. 2
16 bukBaapaTHble ypaBHEHUS 2
ITogoOue TpeyroJbHIKOB 1
17 KacarenbHas K OKpyKHOCTH 1
YTl B OKPY>KHOCTH. 2
Teopema Buera. 1
18 | Pa3nokenne KBaapaTHOro TpexwieHa Ha MHoxuTenn. CokpalieHue )
IpoOei.
19 Pemenne 1poOHBIX pallMOHAIbHBIX YPaBHEHHH. 2
Pemenve 3a/1a4 ¢ MOMOIIBIO PAIMOHAIBHBIX YPABHEHHUH. 1
20 | Peurenue 3a7a4 Ha IBUJKEHUE 3
71 Pemenne 3aa4 Ha paboTy 1
Pemenue 3a1a4 Ha NPOLIEHTBI, CMECH, CIJIABbI 2
2 Oyukiuu. [loctpoenue rpadhukoB DieMeHTapHbIX QYHKIUH. 2
[IpeobOpaszoBanue rpad)uKoB. 1
23 | [TocTpoenne rpa kOB KYCOYHO-33JaHHBIX (PYHKITHIA. 3
24 CBolicTBa YHCIIOBBIX HEPABEHCTB. 1
PemreHne TMHENHBIX HEPABEHCTB M CHCTEM JIMHEHHBIX HEPABEHCTB. 2
75 Penienne kBaipaTHBIX HEPABEHCTB 2
Meroa MHTEpBAJIOB 1
2% Hauana reopuu BepositHoctel. Pemenue 3amau BIIP 2
Pemenue 3agau BIIP 1
27 | IlpomMekyTOYHOE TecTHPOBaHue (110 PACNMCAHUIO LIEHTPA) 3
28 | UroroBoe TectTupoBanue (110 pacIMCaHUIO LIEHTPa) 3

HUTOrO0:

84

Coaep:xanue moay.as «AJreopa - 9»




Coneprkanue Kypca

XapakTeprucTHKa BUIOB
JeSITeNIbHOCTH

[Tnanupyemble pe3ynbTaThl 00yUeHUS

[ToBTOpEeHME Kypca anreOpsl
8 xiacca

AxTyanuzanus 3HaHHM 3a Kypc
anreOpsl 8§ Kiacca

HepaBencTBa U cucteMbl
HEPABEHCTB

JIuHeitHbIe ¥ KBagpaTHbIC
HEpaBEHCTBA.
PanmonansHbie
HepaBeHCTBa. MeTon
MHTEpBajIoB. MHOXeCTBA U
onepanyu HaJl HUMU.
CucreMbl HEpAaBEHCTB.

IlocTanoBKka 1ien U 3amad.
[TnanupoBanue yueOHOi

JESITEIbBHOCTH Ha YPOKE U JloMa.

IlonBeneHue urora Ha ypoke:
YTO HOBOT'O y3HAJIU, YEMY
HAyUYUIIHCh.

CaMOKOHTpOJIb U KOPPEKLUS
3HaHUMU.

Urenue yueOHUKA C LIEITbIO
OCBOCHHS HOBBIX 3HAHHUH,
M3BIIeUYEeHUE HH(POPMALINU B
COOTBETCTBUH C TEMOH ypoKa U
3aJlaHuEM YUUTES.
BrinonHenue ynpaxxHeHui 1o
IIPaBUILY, 00pasLly U allrOPUTMY
[P pELICHUN HEPABEHCTB U
CUCTEM HEPABEHCTB.
HccnenoBanue 3HakoB
HEPAaBEHCTBA HA YHUCIIOBBIX
MIPOMEXYTKax, 0TO0p
pE3yJIbTaTOB PELICHMUS.
[Touck, o6HapyxeHue u
UCIIpaBJIEHUE OLINOOK.
IlonBenenue UTOroB.
Camool1ieHKa 3HaHU.

YMeHune pacrio3HaBaTh BUJIbI
HEPaBEHCTB: JTUHEITHOEe, KBaJpaTHOE,
panroHaNIbHOE, U BEHIOMPATH CIIOCO0
pemienus. OCBoeHHE Pa3IMYHBIX
METOJIOB PEIICHUs] HEPABEHCTB U
CUCTEM HEPaBEHCTB. Y MEHUE CTPOUTh
TreOMETPUUYECKYIO MOJIEIb PEIICHUS
HEPaBEHCTBA U CUCTEM HEPABEHCTB.
YMeHHe HHTEepIIPETUPOBATH
pe3yabTaT. OCBOCHUE TTOHATHI
MHOYECTBO, SJIEMEHT MHOKECTBA,
MyCTO€ MHOXECTBO, TOJIMHOXKECTBO,
00BbeIMHEHNE U TIEpeceUeHUe
MHOXECTB. Y MEHUE MTOKa3bIBATh
00BbeIMHEHNE U TIEpEceUeHUe
MHOYECTB C TIOMOIIBIO KPYTOB
Oiinepa, Ha YUCIOBOM NPSAMOIl U
KOOPAMHATHOW IIOCKOCTH.

YV I

YMeHue CTaBUTh 11U, TUIaHUPOBATh
CBOIO JICSTEIbHOCTh, OCYIIECTBIATh
CaMOKOHTPOJIb U CAMOOILIEHKY. Y MEHHE
HaXOJIUTh UH(OPMAIIHIO B yUeOHUKE
I10 3aJJaHHOM TeMe. Y MEHHUE BECTH
JTAJIOT, YMEHHE CITyIIaTh,
apryMEHTHPOBAaHO BbICKa3bIBaTh CBOU
CyX/eHus. YMeHue paboTath 1o
NPaBUITY, aJITOPUTMY, 110 AaHATOTHH.
YMeHue aHaIu3upoBaTh CBOU
JefcTBUS, MPOTHO3UPOBATH U
OIICHUBATh PE3yJIbTAT. Y MEHUE
B3aMMO/IEIICTBOBATh C TOBAPUIIIAMHU 1O
KJaccy, paboTaTh B Iape u rpyIime.




Cucremsl
YPaBHeHUi
PanuonansHoe
YpaBHEHUE C ABYMs
NIEPEMEHHBIMM.
Pewenne ypaBHeHus
plx;y) =0
dopmyna
PACCTOSIHUS MEXKAY
JBYMsI TOUKaMU
KOOPAMHATHOM
IJIOCKOCTH.
YpaBHenue
OKPYHOCTH.
Cucrembl ypaBHEHUI
C ABYMs
NepEeMEHHBIMH.
Pemenue cucrem
YPaBHEHUU.
Hepagen-

ITocTaHoBKa 11€/IM U 3a11a4.
[TnanupoBanue yueOHOM
JESITEIbBHOCTH Ha YPOKE U JIoMa.
IlogBeneHue urora Ha ypoke: 4To
HOBOTO y3HaJIM, YEMY HAyUUIIUCh.
CaMOKOHTpPOIb.
CamMocTosATeIbHOE U3YUEHHE
Matepuaia yueOHHKa, U3BJICUCHUE
y4eOHOI nH(OpMAIUU O METOaX
pELICHUS CUCTEM YPAaBHEHUM.
WuTterpanus 3HaHui 1o anredpe u
TEOMETPHUHU MPU U3YyUEHUU U
IIPUMEHEHUH B PELLIEHUU 3a1a4
TEM PaCCTOSIHUE MEXAY ABYMs
TOYKaMH B KOOPJIMHATHOU
IJIOCKOCTH, YPaBHEHUE
OKPYXHOCTHU U YpaBHEHHE
MPSIMOH.

3HaHME ypaBHEHUN OKPYKHOCTH, NPSMOI,
napaboJibl, TUIEPOOIIBI, YpaBHEHHH C
MOJTYJIEM.

YMeHue npuMeHsITh B pEHICHUH CUCTEM
ypaBHEHHI rpaduuecKue U aHATUTHYECKHE
METO/Ibl. Y MEHHE BBITIOIHATH
npeoOpa3oBaHue ypaBHEHUH,




CTBAa U  CHUCTEMBI
HEPaBEHCTB C JIBYMs
[IEPEMEHHBIMHU.
Meroasl  peuieHus
CUCTEM YpaBHEHHUM.
CucrteMbl ypaBHEHU
KaK MaTeMaTU4YeCcKHe
MOJEIIA  PEATbHBIX
CUTYyallH.

[TpumeHeHne rpaguuecKux METOA0B
IIPU PELIEHUN YpaBHEHUH,
HEpPaBEHCTB U CHCTEM YPaBHEHUH.
HccnenoBanue B3aMMHOTO
pacroioxeHust rpadhuKkoB
ypaBHEHHI IPAMOiA, TapaboJIbL,
rUnepOoIbl U Ap. C OKPYKHOCTBIO.
MogenupoBaHue peaabHbIX
CUTYyallui B BUJI€ CUCTEM
ypaBHeHu. OCBOEHUE HOBOTO

BUJIA 3371a4 Ha
IIPOU3BOAUTENBHOCTh. PaboTa B
nape, rpymre.

[Touck, oGHapyXeHHE U YCTpaHEHHE
OmHMOOK MPH BBHIIOTHEHUN
BBIUMCIICHUH, TOCTPOCHUU I'papUKOB
U peo0pa3oBaHUU BbIPaXKEHUI,
pelIeHNH ypaBHEHHUH, BXOISAIINX B
cucremy. O1leHKa JOCTOBEPHOCTH U
UHTepHpeTanus pe3yibraTa
pemenus. IlogBeaenue uToros: 4To
HOBOTI'0 Y3HaJIM, YeEMY Hay4YHIIUCh.
CaMOOILIeHKA 3HAHUIA.

BXOJISIIIIUX B CUCTEMY, BBOAUTH HOBYIO
MEPEMEHHYI0, HHTEPIPETUPOBATh U
OLICHUBATh PE3yJIbTAaT.

YMeHue npuMeHsITh CHCTEMbl YPaBHEHUN
B perieHuu 3aaa4. OcBoeHHEe TPUEMOB
pelIeHus 3a/1a4 Ha TPOU3BOJUTENILHOCTD
Tpyna.

YMeHue  OpoBOAUTH  AHAIU3 |
rpaduyeckoe HCCIEIOBAHUE PEIICHUS
CHUCTEM YypaBHEHHH, B TOM 4YHCIE C

YpaBHEHHEM  OKpPY>XHOCTH,  JeJNaTh
BBIBO/IBI u UHTEPIPETUPOBATH
pe3yJIbTaT UCCIIEOBAHMUS.

yva

YMeHue cTaBuTh 11€JU, IJIAaHUPOBATH
CBOIO JICATEIBbHOCTh, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOLIEHKY. YMEHHE
YUTATh MAaTEMaTUUCCKHUI TEKCT U
HaXOJUTh UH(pOpMaILHIO B ydeOHUKE 110
3aJJaHHOM TeMe. YMEHHE Ha
HaIJISITHOUHTYUTHUBHOM YPOBHE
IIPOBOJIUTH HAOIIOICHUE, UCCIICIOBAHUE,
aHaJn3, JIeNaTh BEIBOJBI. Y MCHHE
MepEeBOANTH MH(GOPMAITHIO C HATJISTHO-
MHTYUTHUBHOT'O YPOBHSI Ha pabounii
YpOBEHb BOCTIPUATHUS. Y MEHUE padoTaTh
0 MPaBUITY, AITOPUTMY, 00pa3ILy.
YMeHne ocymecTBISITh MPUKUIKY U
OILIEHKY Pe3yJIbTaTa C TOUYKHU 3PEHUS €ro
JIOCTOBEPHOCTHU. Y MEHHUE JIOTUYECKU
MBICJIUTh, PACCYKIaTh, JOKA3hIBAThH
YTBEPKIACHHUS.

YMeHue BeCTH 1UaJior, yMEHUE CIIyLIaTh,
apryMEHTHPOBAHO BBICKA3bIBATh CBOU
CyXXJIeHUsI. Y MEHHE B3aUMOJIEHCTBOBATh
C TOBapHILIAMH T10 KJIACCy B JAEIOBOM
CUTyaIluH.




YuciioBble PYyHKIUH
DyHKIUA.
HezaBucumas u
3aBHCUMas
NIepeMEHHBIE.
Onpenenenue
YHCIIOBOM (PyHKITUH.
Oo6macTb
onpeeaeHus u
001acTh 3HAYECHU I
byHKIMN.
EctecTBenHas
001acTh
onpeeICHUs
bynkun. CrnocoObl
3amanus QyHKIUH.
CaoiicTBa (yHKIHH.
YeTHBIE U HEUETHEIE
byHKIUN. AITOPUTM
HCCIICAOBAHUS
dyHKIMN Ha
YETHOCTh. [ 'paduku
YEeTHOH 1 HEYETHOH
bynkuii. OyHk-
munY = x" (mEN)
, IX CBOMCTBa
U TpauKu.
DyHKIMHU
y=x"(neN)
)
CBOMCTBA U TpauKH.
OyHKIWMs it
, €6 CBOMCTBA

U TpaduK.

ITocTraHoBKa 11eNM M 3a/1a4 HA Ka)KJIOM YPOKE.
[TnanupoBanue y4eOHOI JeITEIFHOCTH Ha
ypoke u n1oma. [logsenenne urora Ha ypoke:
YTO HOBOTO y3HAJIH, YEMY HAyUHIIHCh.
CaMOKOHTpOJIb U CAMOOLICHKA 3HAHUII.
Omnwucanue cBOMCTB (DyHKITHIA

P k b —
v=kx,y=—,v=ax"+bx+cy=+xvy
o

HccnenoBanue GyHKIMMA.

3ananue GyHKIUI pa3HBIME CIIOCO0AMU H
MMOCTPOCHHE TPA(YUKOB.

W3ydeHune HOBBIX CBOMCTB (DyHKIIUH:
YETHOCTh M HEYETHOCTh. MccnenoBanue
GbyHKIUI Ha YETHOCTh M HEYETHOCTh
COIJIACHO AJITOPUTMY.

— "
Uzyuenue cpoiict Gpynxuuii ¥ — * (n € N)

', IOCTPOGHHUE UX
rpadu-
KoB. [Ipumenenue rpadukoB QyHKIUI K
PEILICHUIO YPaBHEHUI, HEPABEHCTB, CUCTEM
ypaBHEHU U HEPABEHCTB.
Yuacmue 6 npoexmmnotui desmenvHocmu
«Onucanue
PeanbHbIX NPOYECcCco8 ¢ NOMOWBIO 2paAPuKos
y=x"{neEN) y=x"(neEN)
@dyHKyuil
».
ITouck pemenus B npoOIEeMHOM CUTYaIMH:
HETOYHOCTb U HEJJOCTATOYHOCTh
MPUMEHEHUS TpauuecKoro
METO/Ia peUIeHHs YpaBHEHHS , —
10 QHAJIOTUH C PELICHUEM MPOOIIEMBI
3HAKOMCTBO C HOBO MaTeMaTH4eCcKOu

a=x"
x“=a

MozenBIo VX,

Pabota B mape u rpymre.

[TonBenenue UTOroB: YTO HOBOTO Y3HAJH,
yeMmy Hayuyminch. CaMoolleHKa 3HaHHH.

YMeHue BIYUCIATh 3HAUCHUS
(dbyHKIMHA, 3a1aHHBIX (OPMYyJIaMH,
COCTaBJIATh TAOIHIIBI 3HAYCHHIA
(GbyHKIMY, pacrio3HaBaTh BHUIbI
M3y4aeMbIX (pyHKIIHIA, CIOCOOBI
UX 3a/1aHusl, CTPOUTH rpadukw,
OTIMCHIBATh CBOMCTBA (DYHKITHH,
OCYIIECTBIISThH NapasieabHbIN
IIEpEHOC
rpaduka pyHkuun ¥ f(x)
Ha KOOPJAMHATHOM
IJIOCKOCTH. Y MEHUE
UCIOJIB30BaTh QYHKIIMOHATBHYIO
CUMBOIIMKY JJIs 3alUCH
pa3zHO00pa3HbIX (HAKTOB,
CBSI3aHHBIX C PaCCMaTPUBACMBIMU
(GyHKIUSAMU; UCTIOTB30BATh
(yHKIMOHATBHO-TpagHIecKue
MPEJICTABICHUS ISl pEIICHUS U
UCCIIEJIOBaHUS YPABHEHU,
peuIeHusl CUCTEM YPABHEHUN U
HEPABEHCTB. Y MEHHE HAXO/IUTh
peleHue B MpoodIeMHOM
CUTYaIIH.
YV I
YMeHue CTaBUTh LENH,
IJIAaHUPOBATh CBOIO
JeATEIbHOCTh, OCYIIECTBIISITh
CaMOKOHTPOJIb U CAMOOILICHKY.
YMeHHe 0CO3HaHHO YUTaTh
MaTeMaTHYECKUM TEKCT,
HaXOAUTh UH(OPMALIHIO B
y4eOHHUKE 110 3a/1aHHOM TeMe.
YMenue Ha




HarnsinHo-uHTYUTHBHOM ypOBHE
MIPOBOJIUTH HAOIIOJICHUE,
HCcCleq0BaHue, aHaIu3, JeIaTh
BBIBOJIBI. Y MEHUE TIEPEBOAUTH
uH(OpMaIHIO ¢ HArJISHO-
WHTYUTHBHOTO YPOBHSI Ha
pabouuii 1 nanee Ha
(hopmasTbHBIN YPOBEHB
BOCIIPUATHS. YMEHHUE pelaTh
0 00pas3iy u alrOPUTMY,
MIPOBOJINTH aHATIOTHH. Y MEHUE
OCYIIECTBIISITh IPOSKTHYIO
JIEATEIIbHOCTD.

YMeHue BECTH TUAJIOT, YMCHHE
CIIylIaTh, apTyMEHTHPOBAHO
BBICKA3bIBaTh CBOU CY>KICHUSI.
YMeHnue ObICTPO BKIIIOUATHCS B
JIEeITEIbHOCTD,
B3aHUMOCHCTBOBATH C
TOBApPHUIIIAMH T10 KJIaccy B
JICJIOBOM CUTYAITUH.




IIporpeccuu

Hucnoseie
MOCJIeI0BATEILHOCTH.
Crioco0bl 3a/1aHuUsT YHCTIOBBIX
MocJie0BaTeIbHOCTEN
(aHAIUTHYECKUH, CITOBECHBIH,
pekyppeHTHbIi). CBoOMicTBa
YHCIIOBBIX
MOCJIe0BATEIHHOCTEH.
Apudmernueckas
nporpeccusi. Dopmyna n-ro
yiieHa. ®opmyna cymmbl
YJIEHOB KOHEYHOM
aprupMeTHIECKON
MIPOrPECCHUHU.
XapakTepucTU4ecKoe
CBOMCTBO.

I'eomeTpuyeckas mporpeccusi.

. @opmyia n-ro uieHa.
@opMya CyMMBI 4WICHOB
KOHEYHOW IreoMeTpUUYECKOn
[IPOrpeccuu.
XapaKkTepUCTHYECKOE
cBoiicTBo. [Iporpeccun u
0aHKOBCKHE pacueThl.

[TocraHoBKa LieM U 3a/1a4 Ha YpOKeE.
[InanupoBanue yueOHOM
JESITEIBHOCTH Ha YPOKE U JIoMa.
IlogBenenue urora Ha ypoke: 4To
HOBOT'O Y3HaJIM, YEMY HayUUJIUCh.
CaMOKOHTPOJIb U CAMOOIICHKA
OCTYDKEHUH.

N3yyenne matepuana yueOHUKa C
LETbI0 OCBOEHUS TOHATUSIMU:
II0CJIEZI0BATEIBHOCTD, 3aJjaHHE
MOCIIEZI0BATEIBHOCTH, TpaduK
MOCIIeI0BaTeIbHOCTH, OopMyia 1-TO
wieHa. OCBOE€HUE OHATUH
apudmernyeckas u reoMmeTpudecKas
MIPOrPECCHH, BBIBO POPMYIT 7-TO
YJIeHA, CYMMbI YWIEHOB KOHEYHOMN
apuMeTUYeCcKoil 1 reOMeTPHUECKON
IIPOrPECCUH, XaPAKTEPUCTUUECKUX
cBoictB. MccnenoBanue
MOCIIeI0BATEILHOCTEH, B TOM YHCIIE
apu(METHIECKON U TEOMETPUIECKOI
nporpeccuii. BeimosiHeHne
yHIpa)XHEHUI Ha mpUMeHeHue Gopmyi
n-TO WIEHA, CYMMbI YIEHOB KOHEYHON
apu(pMeTHYECKO U TeOMeTPUIECKOI
IIPOrPECCUH, XapAKTEPUCTUIECKUX
CBOMCTB.

MopenupoBaHue 6aHKOBCKHUX
pacyeToB C MOMOIIBIO TPOrPECCHUil.
Pabota B rpymme.

Ocy1ecTBieHHE CAMOKOHTPOJIS
pereHust, O0Hapy>KeHHe, IOUCK U
yCTpaHEHHUE OIINOOK.

O3HaKOMJICHHE C HOBOU
MaTEMATUYECKOH MOJENbI0 —
YHCI0Bas MOCJIEN0BATEIbHOCTD,

apudMeTnyecKas u
TeOMETpHYECKass  TPOTPECCHH,
criocobamu 3a/laHus
TIOCJIeIOBATEIBHOCTEH,

hopmymamu n-ro YJIeHa,
rpaduxamu YHUCJIOBBIX

IOCJIENOBATEILHOCTEH. 3HaHUE

dbopmMyn  n-ro 4iIeHa, CyMMBI
YJICHOB KOHEUYHOM
apupMeTHIECKON U
T€OMETPUYECKOH  MPOTPECCHH,
XapaKTEPUCTUYECKUX  CBOMCTB.
OcBoenune HOBOM
TEPMUHOJIOTHH, HOBBIX
CHMBOJIOB M  0O0O3HAUYCHHIA.
VYMmenune pacro3HaBaTh
apuMeTUIecKyro u

TFEOMETPUUYECKYI0 IIPOrPECCHUH,
HaXOJIUTh




HEW3BECTHBII KOMIIOHEHT (POPMYJIBI 71-
ro 4jieHa, GopMyIbl CyMMbI KOHEUHON
apuGMeTHYECKON UITH TeOMETPUIECCKON
MIPOTPECCUU, TPUMEHSTH
XapaKkTEpPUCTUYECKOE CBOMCTBO
nporpeccuu. 3HaHue GopmyJIbl
CJIO’KHBIX IPOLEHTOB. Y MEHUE
MIPOU3BOAUTH HECIIOKHBIE PACUETHI
MIPOLIEHTOB OAHKOBCKHX OTIEPAIIHIA.
YMeHue MoJIeTupoBaTh peajibHbIC
CUTYalHH C IOMOILBIO
ITOCJICIOBATEILHOCTEIA.

VYV

YMeHue CTaBUTh 11U, TIIAHUPOBATh
CBOIO JICSITEIILHOCTD, MPOTHO3UPOBATh
pe3yJibTaT, OCYIIECTBIISATh
CaMOKOHTPOJIb U CAMOOLICHKY.

VYMenue uutaTh MaTeMaTHICCKUM TEKCT
¥ HAXOJUTh HH(POPMAITHIO B yICOHUKE
10 3aJaHHOI TeMe. Y MECHHE UNTATh
YTBEPKJICHUSI, 3aITUCAHHBIC HA
MaTEMAaTHYECKOM SI3BIKC B
3HAKOBOCHUMBOJILHOM popMe. YMeHne
HaOJIIOAaTh, HAXOAUTH 3aKOHOMEPHOCTH,
BBIJIBUTATh TMUIIOTE3bI, TPOBOJIUTH
000oCHOBaHUE. YMEHHE MEPEXOIUTh OT
HarIsaHo-

WHTYUTHUBHOTO YPOBHSI BOCTIPUATHS K
paboueMy u nanee GopMaTbHOMY
YPOBHIO. Y MEHUE IPOBOJUTH aHAIM3,
HCCIICIOBAHME, Ie]IaTh 000OCHOBAHHBIC
BBIBOJIBI. Y MEHHE BBITIOIHATE JIEHCTBUS
1o ¢opmy- Jie, MpaBuity, o0pasiy.
YMeHne MOJenpoBaTh peaibHbIe
CUTYyaIluu. Y MEHUE OCYIIECTBIISITh MUHU
MPOEKTHYIO JIEATEIIbHOCTh. Y MEHHE
BECTH JIMAJIOT, YMEHUE CIIyIIaTh,
apryMEHTHPOBAHO BBICKA3bIBATH CBOU
CyXJeHUsA. Y MEHUE B3aUMOJICHCTBOBATh
C TOBApPHUILIAMU T10 KJIACCy B JIEJIOBOM
CUTYyaIuu, padoTaTh B Iape U TPyIIIe.




DJIeMeHThbI
KOMOHMHATOPHKH,
CTATHCTUKHU M TEOPHUU
BEPOATHOCTEH
KomMOunaTopHbie
3a/1ayy. IPABUIIO
YMHOXKCHHS.
®dakTopuail.
[TepecTanoBKM.

Craructuka — au3aiiH
uHpopmanuu.
I'pynnuposka
uHpopmanuu.
pan JTAHHBIX.
KpatHocTs  BapuaHTHI
u3Mepenus. Tabnuunoe
IpeJICTaBICHHE
uHpopmanuu. YacroTa
BapHAaHTBHI.
I'paduueckoe
peJICTaBICHHE
uHpopmanuu. [lomuron
pacnpezeneHus
JaHHbIX. ['mcTrorpamma.
Yucnosbie
XapaKTePUCTUKU
JAHHBIX ~ HU3MEPEHHS.
BeposTHOCTE.
CoOsiTHE.
Knaccuueckas
BEPOSITHOCTHASI CXEMa.
[IpoTuBOMNONOXKHBIE
COOBITHSI.
HecoBmectHbie
coObITusl. BepoaTtHocTb
CYMMBI JIByX COOBITHH.
BepositHocTh
MIPOTUBOIIOJIOKHOTO
COOBITHSI.
DKCIepUMEHTaIbHbIE
JIAHHBIE U BEPOSITHOCTH
COOBITHH.
CraTuctuueckas
YCTOMYUBOCTh 51
CTaTUCTUYECKAs
BEPOSITHOCTb.

OO0mmi

[TocTaHoBKa 11eIH U 33]1a4 HA KaXJI0M
ypoke. [itanupoBanue yueOHOH
NESITEIbHOCTH Ha YPOKE U JIoMa.
[TonBeneHne UTOTa HA YPOKE: YTO HOBOTO
y3HaIH, 4eMy Haydminchb. CaMOKOHTPOIIb
Y CaMOOLICHKA JJOCTUKEHHI.
Habmronienue, yctaHoBiieHue
3aKOHOMEPHOCTH IMpH 1epedope
BapHAHTOB, TIOCTPOCHUU JIepeBa
BapHaHTOB, BHIBOJ] paBUja
KOMOMHATOPHOT'O YMHOXEHHUsI. YdacTue B
npoBeeHNH dKkcriepumerTa. Coop,
00paboTKa U IPeICTaBICHUE
uHpopmanuu.

O3HakoOMJIEHUE C HOBOM MaTeMaTUYECKOM
MOJIEJIbIO — KJIACCUYECKOU
BEPOATHOCTHON CXEMOIl U IPUMEHEHHE
(bOpMYIIBI IS TTIOJICYETa BEPOSTHOCTH.
Matematuueckoe MOACIUPOBAHNE
MPOCTEHIINX BEPOSTHOCTHBIX CUTYaIUil.

YMeHHe TpUMEHSITh OCHOBHBIC
METO/IbI PEIICHHS KOMOMHATOPHBIX
3a7a4: nepedop BapUaHTOB,
MOCTPOCHUE JIepeBa BapHUAHTOB,
NpaBUJIO YMHOXKEHHs. YMEHHUe
MIPUMCHSITh MIPaBUIIO
KOMOWHATOPHOTO YMHOXEHUS ISt
peleHust 3a7a4 Ha HaXOXKJICHHE
yucia 00bEKTOB MIIM KOMOWHAIIMA.
OcBoenue nmoHsATUA (pakTopual,
YMEHHE MPUMEHSTH OMPEICTICHHIE
(akTopuana B pericHuH
KOMOWHATOPHBIX 3a7ad.
O3HakoMIICHHE C HOBOU
MaTeMaTU4YECKON MOJEIBIO —
KJIACCUYECKON BEPOSITHOCTHOU
cxemoii u popMyIIoH ISt moacyeTa
BEPOSTHOCTH.

3HaHHE OCHOBHBIX BUIOB
CIIy4aifHbIX COOBITHIA: TOCTOBEPHBIE,
HEBO3MOJKHBIC, HECOBMECTHBIC
COOBITHS, COOBITH,
POTUBOIOJIOXKHBIE JAHHBIM; CyMMa
JBYX CIIy4alHbIX COOBITHI. Y MeHue
MPOBOAUTH JOKa-




3aTeabCTBO (POPMYIT U TeopeM.
3HaHUE YUCIIOBBIX XapaKTEPUCTHK
nH(pOpMaINH, TTOITYYEHHO! B
pe3yibTaTe SKCIIepUMEHTa. Y MCHHE
MPOBOJIUTH SKCIIEPUMEHT. YMEHHE
UCIIOJIB30BaTh METOIbI
CTaTUCTHUYECKOU 00pabOTKU
pe3yIbTaTOB H3MEPEHHIA,
MOJTyYCHHBIX TPU MPOBEICHUH
IKCIEPUMEHTA. Y MEHUE
IpyNIUpPOBaTh JaHHBIE, TIPOBOIUTH
00paboOTKy JTaHHBIX, MPEJCTABIATh
nH(pOpMaIHIO B BUAE TaOIHIL,
JiarpaMm, TUCTOTPaMM, TPapHKOB.
Yy

YMeHHe CTaBUTh 1IeITb U 33]1a4H,
IUTaHUPOBATh JESITEIHLHOCTD,
POBOJUTH CaMOAHAIU3 U
CaMOKOHTPOJIb IS TSILHOCTH.
YMeHne npoBOJUTh SKCIIEPUMEHT,
n00bIBaTh, 00pabaThIBaTh U
NPECTaBIATh HH(POPMAIIHIO,
paboTtarh Mo paBUITy B 00pas3ILy.

Hrorosoe nosropenue | IloctanoBka nenu u 3a1a4 npu
YucnoBsle BeIpaKeHUs. | MOBTOPEHUHU MaTepuana. [lnanupoBaHue
Anrebpanueckue y4eOHO! JeSATENIbHOCTH Ha YPOKE U JIoMa.
BelpakeHus. @yHkuuu u| [lonBenenne urora, KOppeKLus 3HAHUM.
rpaduku. YpaBHenus 1 | [lonroroBka Kk UTOTOBOM aTTecTallH 110
CHCTEMBI ypaBHEHUH. Mmarematuke. CaMOKOHTPOIIb.
HepaBeHncTBa u cucremsl
HEpaBEHCTB. 3aJjauu Ha
COCTaBJICHUE YPAaBHEHUMU
WIN CHCTEM YpaBHEHUII.
Apudmernueckas u
reoMeTprudecKas
IPOTPECCU.

Conep:xxanue moayJa «Il'eomerpus - 9»

1. Bekropsl.

ITonsiTue Bexktopa. PaBeHCTBO BEKTOPOB. CII0KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha yucio. Pa3noxkeHue BEKTopa 1o JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

Hesab: HAyuynTh y4YalIUMXCS BBINOJHATH JEHCTBUS HAJ BEKTOPAMHM KAaK HAalpaBIECHHBIMU
OTpEe3KaMH, YTO BaXKHO ISl IPUMEHEHUSI BEKTOPOB B (PU3HKE; TO3HAKOMUTH C MCIIOJIb30BAaHUEM
BEKTOPOB M METOJAa KOOPJAUHAT MIPHU PEIICHUN T€OMETPUYECKHX 3a7a4. BekTop onpenensercs kak
HATPABIICHHBIA OTPE30K U ICUCTBUS HAJl BEKTOPAMH BBOJISTCS TaK, KaK 3TO MPUHSATO B (PHU3HKE, T.
€. KaK JIeWCTBHS C HaMpaBJIEHHBIMU oTpe3kaMu. OCHOBHOE BHUMaHHWE JOHKHO OBITh YIEICHO
BBIPAOOTKE YMEHHU BBITIOJHATE ONEpalliy HaJl BEKTOpPaMH (CKJIaJbIBaTh BEKTOPHI MO MPaBHIIaM



TPEYroJbHUKA U MapaJUIeIOrpaMMa, CTPOUTH BEKTOP, PaBHBIM Pa3HOCTH JABYX JAHHBIX BEKTOPOB,
a TaK)Ke BEKTOp, pPaBHBIM MPOM3BEIECHHUIO JAHHOI'O BEKTOpa Ha JaHHOe 4ucio). Ha mpumepax
IIOKA3bIBACTCS, KAaK BEKTOPbl MOIYT IIPUMEHATBCS K PELICHUI0 TIE€OMETPUYECKUX 3aJad.
Jemonctpupyercss 3QpPEeKTUBHOCTh MPUMEHEHHsT (pOpMyI Uil KOOPAWHAT CEPEeIUHBI OTpEe3Ka,
paccTosiHUS MEXIy IBYyMs TOYKaMH, YPaBHEHHH OKPYXXHOCTH M HpPSIMOHM B KOHKPETHBIX
reOMETPUYECKUX 3aJladyax, TeM CaMbIM JaeTcs IpeACTaBlIeHHE 00 M3YyYEeHHM I'€OMETPHUYECKUX
¢Guryp c momMoIp0 METoI0B AIreOphI.

2. Meroa KOOpAMHAT.
Koopaunars! BekTopa. IIpocreiimmue 3anaun B KOOpAUHATax. Y paBHEHUS OKPYKHOCTH U IIPSIMOM.
IIpuMeHeHrne BEKTOPOB U KOOPAMHAT IIPH PEILICHUU 3aady.
eJsb: paciIpUTh M YIIyOUTh NPEACTABICHUS YUallUXCs O METOAE KOOPAUHAT, Pa3BUTh YMEHUE
IPUMEHSATH anreOpanyecKuil anmnapaT NpH PelIeHNH T€OMETPHUECKUX 3aj1ad. Y yalrecs JOJDKHBI
YCBOMTbH, YTO IPAKTHUECKOE IIPUMEHEHHE METOAA KOOPAMHAT COCTOUT B TOM, UTO BBOAMUTCA
HOIXOAALIMM 00pa3oM HpPSIMOYIOJbHAs CHCTEMa KOOPJAMHAT, YCIOBME 3a/lauM 3alMChIBAETCS B
KOOpJAMHATAX | Jajiee PeIICHHE 3aJa4i MPOBOAMTCS C MOMOIIBIO alNreOpanyecKiX BhIYHCICHHMN.
Ha npumepax mokasslBaerTcsi, Kak BEKTOPbI MOTYT IPUMEHSTBHCS K PEIICHUI0 T'€OMETPUUYECKUX
3agau. JlemoHcTpupyercss 3¢G(GEeKTUBHOCTh NPUMEHEHHUs (GOpMyN s KOOPAUHAT CEepeIMHBI
OTpe3Ka, paCCTOSHUS MEXAY ABYyMs TOUKaMU, YPaBHEHUN OKPYKHOCTU U IPSIMON B KOHKPETHBIX
TEOMETPUUECKUX 3a/1a4ax, TeM CaMbIM JaeTcs MpPEACTaBICHHE 00 M3yUYEHHH T'€OMETPHYECKUX
¢uryp c¢ nomompio MeronoB aiaredpsl. 3. CoOOTHOLIEHHS] MeX1Y CTOPOHAMH H YIJIaMH
TPeYroJbHUKA
Koopaunars! BekTopa. IIpocreiimmue 3agaun B KOOpAMHATax. Y paBHEHUS OKPYKHOCTH U IIPSIMOM.
ITpuMeHeHne BEKTOPOB U KOOPAMHAT IIPH PEILIECHUU 3a7ay.
Iesb: paciIupUTh ¥ YIIyOUTh NPEACTABICHUS yUallluXcs O METOIe KOOPAUHAT, Pa3BUTh YMEHUE
NPUMEHSTh alredpanyeckuil anmnapaT Npy pelIeHUH TeOMETPUUECKUX 3a1ad. Y yarirecs JOJKHbI
YCBOUTB, YTO IMPAKTHUYECKOE MPUMEHEHUE METOAAa KOOPAMHAT COCTOUT B TOM, UYTO BBOJIMUTCS
HOJIXOAALIMM 00pa3oM HpPSIMOYTOJbHAs CUCTEMa KOOPJAMHAT, YCIOBME 3a/lauM 3alMChIBAETCS B
KOOpJIMHATAaX U Jlajiee pellieHne 3aa4un IPOBOAUTCS C TIOMOIIIbIO alreOpaniyecKuX BIYUCICHUH.

Ha npumepax mnoxassiBaeTcsi, Kak BEKTOPbl MOIYT IIPUMEHATHCS K PELICHUIO
reoMeTpruecKux 3a1ad. JlemoncTpupyercs 3¢ (heKTHBHOCTh IPUMEHEHUs (POPMYIT I KOOPHHAT
CEpeUHBl OTPE3KAa, PACCTOSHUSA MEXAY IBYMsS TOUKAMM, YPABHEHMM OKPYKHOCTH U IPSIMOM B
KOHKpPETHBIX T'€OMETPUYECKHX 3a/adaX, TeM CaMbIM [JaeTcsl IMpeacTaBieHue 00 H3y4YeHUU
reOMEeTPUUECKUX (UTYp C MOMOILBIO METOM0B ainreopsl. 4. JIJIMHA OKPYKHOCTH M ILIOIIA/b
Kpyra
IIpaBunpHBIE MHOTOYTOIBHUKH. OKPYKHOCTH, ONIMCAHHAS OKOJIO IMMPABHJIBHOIO MHOI'OYT'OJIbHHKA
W BIHCaHHAas B Hero. [locTpoeHHMe NpaBHUIBHBIX MHOTIOYTOJBHUKOB. JIMHA OKpY»XHOCTH.
ITmomans kpyra.

Ieb: paclIMpUTh 3HAHUE YYAIIUXCSl O MHOTOYTOJIBHUKAX; PACCMOTPETH MOHATHUS JITUHBI
OKPYXHOCTH M IUIOIIaAu Kpyra U (GopMyJsbl Ais UX BbIYMCIEHUS. B Havanme Tembl gaercs
olpeieieHne MPaBUIBHOIO MHOTOYTOJbHMKA U PAaCCMaTPUBAIOTCS TEOPEMBI 00 OKPYKHOCTSIX,
ONMCAHHOM OKOJIO MTPaBHWJIBHOI'O MHOTOYT'OJIbHUKA U BIIMCAHHOW B HEro. C MOMOIIBI0 OIMCAHHON
OKPY’KHOCTH pEHIaroTCs 3aa41 O [IOCTPOCHUH TPaBUIIbHOTO IIECTUYTOJIBHUKA M IIPABUIIBHOTO 271~
YTOJIbHUKA, €CIIU JaH MPAaBWIbHBIN 71-yrOJbHUK. DOPMYJIbI, BBIpAXKAKOIIUE CTOPOHY NPABUIBHOTO
MHOTOYI'OJIbHUKAa M DPaJuyC BIHMCAaHHOM B HEr0 OKPYXXHOCTM 4YEPE3 paJuyC OIMCAHHON
OKPY>KHOCTH, UCTIOJIb3YIOTCS ITPH BBIBOAE (POPMYJI AJIMHBI OKPY>KHOCTH M IIOLAU Kpyra. BeiBojg
ONMPAETCS HA UHTYUTUBHOE IIPEICTABICHUE O MPEeIIe: P HEOTPAHUYEHHOM YBEJIMYCHUH YHCiIa



CTOPOH MPaBUILHOTO MHOTOYTOJIbHUKA, BIIMCAHHOTO B OKPY>KHOCTb, €70 TIEPUMETP CTPEMUTCS K
JUTMHE 3TOW OKPYHOCTH, a IJIOLIa/1b — K TUIOIIAIU KPyra, OTPaHUYEHHOTO OKPY>KHOCTBIO.

TemaTuyeckoe NJIAHUPOBaHUE MPeNogaBaHUs Kypca
«Marematukay. [lloaroroBka k caaue OI'D.

105 yacoB: 29 3ausatuii mo 3 akageMU4ecKuX yaca = 87 yacoB
+ 5 4acoB — MPOMEKYTOUHOE TECTUPOBAHUE
+ 5 9acoB — PEMETHIIMOHHOE TECTUPOBAHUE
+ 8 4acoB — UHTEHCHUBHI NIEPE] SK3aAMEHAMHU

KoauuectBO
4acoB

Ne Tema 3auarusa

3uakomcTBO ¢ popmatom OI'D. JlemoBepcusi. 1

I[eﬁCTBHH C HeﬁCTBHTCHbHBIMH qucjiaMu

DopMyJIbl COKPAILLIEHHOTO YMHOXEHHUS

CrerteHs ¢ LEIBIM II0Ka3aTeIeEM H €€ CBOMCTBA.

ApudmeTnueckuil KBaJpaTHbIH KOPEHb U €r0 CBOWCTBA

Uucnossle HepaBeHCcTBA. KoopauHaTHas npsimas

JluHeliHble ypaBHEHUS.

KBa,I[paTHLIe YpaBHCHHA.

JpobHO-palinoHallbHbIE YPAaBHEHUS

Cuctembl ypaBHEHUH ¢ ABYMS IEpEMEHHBIMU

PacueTsl o ¢popmymnam

OneMeHTapHble GYHKINU U UX rpaduKu

HepaBeHCTBa. Cucremsnl HCPABCHCTB

ApudmeTrnueckast 1 reOMeTpUYecKas Iporpeccuu

N W[ W [WI N[NNI N[NNI~

DNeMEeHTBl MaTEMATUYECKON CTaTUCTHKU U TEOPUU BEPOSITHOCTEH

VYrubl. TpeyronpHuku obuiero Bujna. PaBHOOeIpeHHbIE TPEYTOIbHUKY.
[TpstmOyTONBHBIE TPEYTOJIBHUKH

W

MuoroyroneHuku. YersipexyronbHuku. [lapamnenorpamm. Pom6.
[Tpsimoyronsauk. KBagpar. Tpanenus

OKpyX HOCTb, KPYT ¥ UX 3JIEMEHTHI 3

[Tnomamau dpuryp

durypsl Ha KBapaTHOU peLIETKE 2

Ananns TCOMETPHUICCKUX BhICKa3bIBaHMil. (OCHOBHBIC TIOHATHSI U
YTBCPIKACHUA T'COMCTPUN

[IpakTHKO-OpUEHTUPOBAHHBIE 3a/1a41

Anre6panquKHe BBIPpAXKCHUS, YPABHCHHA, HCPABCHCTBA U NX CUCTEMBI

TexkcToBbIe 3a1a4n

[Toctpoenue rpaduKoB CIOXKHBIX GYHKIMI. 3a1a4u ¢ MapaMeTpoM

FGOMCTpI/I‘IeCKHe 3aJ4a4u Ha BBIYHUCIICHUC

FGOMCTpI/I‘IeCKHe 3aJa4d Ha 10Ka3aTcJIbCTBO

NN N[N |n | WO

['eomeTpuyeckue 3a/1a4u MOBBIIIEHHON CI0KHOCTH




Bxoanoe TrectupoBanue. Bropoe 3ansitue 3
IIpome:xkyTouHoe TecTupoBaHue. /lekadpb, 10 PACIHMCAHUIO LIEHTPA 5
Hrorosoe TecrupoBanmne. AnpeJib, 10 paCHMCAHUIO IEHTPA 5
HNHTencuBbI Nepea IK3aMeHaMU 8
UTOro: 108

PABOYAS ITPOI'PAMMA (ckOppeKTHPOBAHHASA)
IO MATEMATHUKE 15 10 — 11 KJIACCOB

HII bagaaa H.B.

ITosicuuTeIbHAA 3aNIHCKA

[Iporpamma opuentupoBana Ha oOyyvaronuxcst 10-11 kimaccoB, s u3yyeHUs MaTeMAaTUKU Ha
npodmisHOM ypoBHe. CocTaBieHa Ha OCHOBE (heiepabHOTO KOMIIOHEHTA TOCYJapCTBEHHOTO
CTaHjaapTa cpeaHero (ojaHoro) oouiero oopa3oBanus Ha TPOGUIHLHOM YPOBHE U TPUMEPHOIMA
porpaMMBbl cpeiHero (IoJHOro) obiiero oopasoBanus Ha npoduiabHOM ypoBHe. [Iporpamma
KOHKPETU3UPYET COJICpKAHUE MTPEAMETHBIX TEM 00pa30BaTeIbLHOTO CTaHAapTa U JaéT
pacnpe/eseHrne yueOHbIX YacoB 110 pasjienaM Kypca.

[TporpaMMa BKIIFOUAET YETBIPE pa3jiena: MOSICHUTEIBHYO 3allUCKY; OCHOBHOE COJIEP)KaHUE C
pacrpenieneHueM y4eOHbIX 4acoB 110 pa3zienaM Kypca; TpeOOBaHUs K YPOBHIO IIOJTOTOBKU
BBIITYCKHUKOB; TEMAaTUYECKOE IIJIaHUPOBAHUE.

Ofmas XxapakTepucTHKa y4eOHOro Kypca

B npodunsHOM Kypce conepikanre 00pa3oBaHus CTAPIIEH MIKOJIbI, MaTepral U3yYCHHBI B
OCHOBHOM IIIKOJI€, pPa3BUBAETCS B CICTYIONIUX HAMPABICHUSX:

+ cHUcTeMaTH3alus CBEACHMH 0 unciax; GOpMUPOBaHUE IPEICTABICHUN O pacIuPEeHUH
YHCJIOBBIX MHOYKECTB OT HATypaJIbHBIX J0 KOMIUIEKCHBIX KaK CII0CO0€ MOCTPOEHUS HOBOTO
MaTeMaTUYeCKOro arnrapara Juisi pelIeHus 3a/1a4 OKPY’KaroIllero MUpa U BHYTPEHHUX 3a7a4
MaTEMaTUKH; COBEPIIEHCTBOBAHNE TEXHUKU BBIUNCIICHU;

*  Ppa3BUTHE U COBEPIICHCTBOBAHME TEXHUKU alredpandeckux mpeoodpa3oBaHui, peleHus
YpaBHEHU, HEPABEHCTB, CUCTEM;

+  CHCTEeMaTH3allMs U pacIIMpEeHHe CBEeJIeHUH 0 (PyHKIUAX, COBEPIICHCTBOBAHHUE TpaPHUECKUX
YMEHHI; 3HAKOMCTBO C OCHOBHBIMHU UJIESIMU M METOJIaMU MaTeMaTUYECKOr0 aHajIu3a B
o0Bbeme, MO3BOJISIONIEM UCCIIeI0BaTh dJIEMEHTapHbIe (PYHKIIMU U pelaTh MpocTenIme
reoMeTpuueckue, Gpu3nuecKue 1 Apyrue NpuKkiIagHble 3a1auu;

*  pacuIMpeHHe CUCTEMBI CBEACHUI O CBOMCTBAX IUNIOCKUX (UTYp, CHCTEMATHYECKOE U3YUEeHUE
CBOICTB MPOCTPAHCTBEHHBIX TE€JI, pA3BUTHE NPEICTABICHUN O T€OMETPHUUECKUX U3MEPEHUSIX;

*  pa3BUTHE IIPEICTABICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B
OKpYXarolleM MUPE;




*  COBEpILEHCTBOBAHUE MAaTEMATUYECKOI'O PA3BUTHUS 10 YPOBH:, TO3BOJISIOLIETO CBOOOIHO
NPUMEHSTH U3yYeHHBIE (PaKThl K METOIbI TIPU PEIICHUH 3a/1a4 U3 PA3ITUYHBIX Pa3/IesioB
Kypca, a TaK)Ke MCIO0JIb30BaTh UX B HECTAHIAPTHBIX CUTYyAalUsX;

«  (opmupoBaHue criocCOOHOCTU CTPOUTH U UCCIEI0BATh MPOCTEHUIIINE MAaTEMaTHYECKUE
MOJICJIH TP PEUICHUH MPUKJIAHBIX 33]1a4, 33]1a4 U3 CMEXHBIX JUCIHUIUINH, YTITyOIeHue
3HaHMI 00 OCOOCHHOCTSX MPUMEHEHHSI MATEMAaTUIECKIX METOJIOB K MCCIICOBAHUIO
MIPOLIECCOB U SIBJICHUM B MPUPOJIEC U OOILIECTBE.

Menu:

W3ydyeHne MaTeMaTUKU B CTapIIEH IKOJIE HA MPOPUIBHOM YPOBHE HAIIPABIIEHO HA JOCTUKEHHE
CIEAYIOIIUX LEIIEH:

« ¢opMupoBaHMe NpeCTaBICHUN 00 UAESIX U METOAX MAaTEMATUKH; O MaTEMATHUKE KaK
YHUBEPCAJIbHOM SI3bIKE HAYKH, CPEACTBE MOAEIUPOBAHNS SIBJICHUH U ITPOLIECCOB;

*  OBJIaJIeHHe YCTHBIM U IUCbMEHHBIM MaTEMaTUYECKUM SI3bIKOM, MATEMAaTUYECKUMU
3HAHUSIMU U YMEHUSIMU, HEOOXOJUMBIMHU JUISl U3YYEHHSI LIKOJIbHBIX €CTECTBEHHO-HAYYHBIX
JUCLUIUINH, JUIS IPOJIOJDKEHUS 00pa30BaHUs U OCBOEHUS M30paHHOM ClielnalbHOCTH Ha
COBPEMEHHOM YPOBHE;

*  pa3sBHTHE JIOTUYECKOTO MBIIUICHHUS, aJITOPUTMUYECKON KYJIbTYpbI, ITPOCTPAHCTBEHHOTO
BOOOpa)KEHUs, pa3BUTHE MaTEMaTUUECKOIO MBILIUIEHUS U UHTYULIUH, TBOPUYECKUX
CHocoOHOCTEH Ha YypOBHE, HEOOXOAUMOM [T IPOIOJKEHHU 00pa30BaHUSA U IS
CaMOCTOSITENIbHOW JIeATENIbHOCTH B 00JIaCTH MaTeMaTHKH U €€ MPUIIOKEeHUI B Oyay1uei
npodeccuoHaIbHOMN 1S TeTbHOCTH;

*  BOCIIMTAHME CPEJICTBAMH MaTEMATUKH KyJIbTYPbI JMYHOCTH: 3HAKOMCTBO C HCTOPHUEN
pa3BUTHS MAaTEMAaTHKH, dBOJIFOIIUEN MAaTEMAaTHYECKUX UIEH, TOHUMAHUE 3HAYMMOCTH
MaTeMaTHKH JUIsl 00IIECTBEHHOTO IIporpecca.

OO0mey4yeOHbIe YMEHUsI, HABBIKU H CIIOCOOBI 1eSITEILHOCTH

B xone nzydenus MatemMaTHKy B IpOoQUIBLHOM Kypce CTapuIeil IKOIbl yyauecs
MIPOJIOJDKAFOT OBJIQJICHNE Pa3HOOOPA3HBIMH CIIOCO0AMHU JISATEIPHOCTH, IIPUOOPETAIOT U
COBEPIIICHCTBYIOT OTIBIT: — MMPOBEICHUS JOKA3aTeIbHBIX PACCYKIECHUHN, TOTHIECKOTO
000CHOBaAHUSI BHIBOIOB,

MCIIOJIb30BaHUS PA3IMYHBIX SI3bIKOB MATEMATUKHU U1 WIUTIOCTPALIMK, HHTEPIIPETALNH,

apryMeHTalllu U JI0Ka3aTelbCTBa,

— pelLIeHMs [UPOKOro Kiacca 3a/1ad U3 pa3JInyHbIX pa3JesioB Kypca, IOUCKOBOM U TBOPYECKON
NESATENBHOCTH NP PELIEHUH 33]1a4 ITOBBIILIEHHON CI0KHOCTU Y HETUIIOBBIX 3aj1ay;

— IUTAaHUPOBAHMUS U OCYIIECTBIICHHUS aITOPUTMHUUECKOH I€ATEeIbHOCTHU: BBIMOIHEHUS U
CaMOCTOSITEJILHOTO COCTaBJICHUSI aITOPUTMUUYECKUX NTPEANNCAHNN U MHCTPYKIIUM Ha
MaTEMaTHYECKOM MaTepHuae;

— UCTOJIb30BaHUS M CAMOCTOSATEIBHOIO COCTaBIEHUS (POPMYJT HA OCHOBE 0000IIIEHUS YaCTHBIX
CIIy4aeB U Pe3yJIbTaTOB dKCIIEPUMEHTA,

— BBIIIOJIHEHUS PACYETOB IPAKTUYECKOI'0 XapaKTepa;



— ITOCTPOCHUS M UCCIIEOBAHMS MAaTEMaTHIECKUX MOJENEH IS OTMCAHUS U PEIICHHS
MPUKIIAJHBIX 337124, 33714 U3 CMEXHBIX JUCHUIUIMH U PeabHOMN JKU3HU;

— IIPOBEPKHU H OLIEHKH PE3yJIbTATOB CBOEH pabOThl, COOTHECEHHUS MX C IOCTABICHHON 3a/1aueii, ¢
JIMYHBIM KU3HEHHBIM OIIBITOM;

— CaMOCTOSITETIbHON pabOTHl C NCTOYHUKAMU UH(OPMAIINH, aHAJIN3a, 0000IICHHS U
CHCTeMaTH3allH MTOIyYeHHON HH(POPMAINH, HHTETPUPOBAHNUS €€ B JINUHBII OTIBIT.

Pe3yabTarsl 00yyeHus

PesynbraTsl 00y4eHus npeacranieHsl B TpeOoBaHUAX K YPOBHIO OJATOTOBKU U 3a/1a10T
CHCTEMY UTOT'OBBIX PE3yJIbTaTOB 00yUEHHsI, KOTOPBIX JOJDKHBI JJOCTUTaTh BCE BBHIITYCKHUKH,
U3yYaBIINe Kypc MAaTEMAaTHKH 10 MPOPUILHOMY YPOBHIO, H JOCTH)KEHHE KOTOPBIX SBISETCS
00s13aTeIbHBIM YCIIOBUEM II0JIOKUTEIBHON aTTECTALlMU YUYEHHKA 32 KypC cpeiHel (TI0IHOM)
HIKOJIBI. DTU TPeOOBaHUS CTPYKTYpPUPOBAHBI 110 TPEM KOMIIOHEHTaM: «3HATh/IIOHUMATh,
«YMETb», «HMCII0JIb30BaTh IPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUYECKOMN JEATEIIbHOCTU U
MOBCEIHEBHOM skU3HW». [Ipn 3TOM nocieiHue 1B€ KOMIIOHEHTHI ITPEICTaBIEHbl OTJEJIBHO 110
Ka)JIOMy M3 pa3JelloB, coaepxkanusd. Mecro npeamera B 0a3MCHOM y4eOHOM ILIaHe

CornacHo @enepanbHOMY 0a3UCHOMY y4eOHOMY TUIAHY ISl 00pa30BaTEIbHBIX YUPEKICHUN
Poccuiickoit

Oenepanuu 7151 0053aTENBHOTO U3YUCHUS MaTEMATHKHU Ha 3Tare CPeAHEro 00IIero
oOpa3zoBanus orBoautcs 420 4 u3 pacuera 6 4 B Hezlelto, 4 yaca Ha Kypc anreOpsl (144 yaca B
10 knacce, 136 gacoB B 11 knacce), 2 yaca Ha kypc reomerpuu (72 gaca B 10 xiacce, 68 yacoB B
11 xnacce). [Ipu 3TOM HU3ydeHHE Kypca OCTPOCHO B JOpPME IMOCIIECIOBATEIIEHOCTH
TEMaTHUYECKHUX OJIOKOB C YepeJOBaHHEM MaTepuaia 1o ainredpe, aHaau3sy, TUCKPETHON
MaTeMaTHKe, TEOMETPHH.

TpeGoBanus K yPOBHIO IOATOTOBKH BbIIYCKHUKOB:
B pesynbrare uzydeHus MaTeMaTUKH Ha MPO(YUILHOM YpOBHE YUEHMK J0JKEH

3HATH/TIOHUMATh

. 3HAUEHUE MaTEMaTUYECKOW HayKU JJIs PELIEHUS 3a7a4, BOSHUKAIOIUX B TEOPUU U
NPaKTUKE; MIUPOTY U B TO K€ BPEMs OrPaHMUEHHOCTh MPUMEHEHHSI MaTeMaTHYECKUX
METO/I0B K aHAJIM3y U MCCIIEIOBAHUIO IIPOLIECCOB U SIBJICHUN B IPUPOJIE U OOLIECTBE;

. 3HAYEHUE MPAKTUKHU U BOIIPOCOB, BOZHUKAIOIIMX B CAMON MaTeMAaTHUKE JUIs
(bopMHpOBaHUS U PA3BUTHS MAaTEMATUUYECKOI HAyKH;

. WU pacIIiPEeHHs YUCIOBbIX MHOKECTB KaK CIloco0a MoCTPOEHUsI HOBOT'O
MaTeMaTHYeCKOTo anmnapaTa /Ui pelleHns IPaKTHYEeCKUX 3a/1a4 U BHYTPEHHUX 3a]a4

MaTeMaTUKH;

. 3HAYCHHE UJIeH, METOJIOB U PE3YJIbTATOB alTe€OpPhl I MATEMATHYECKOTO aHAJIN3a JJIs
MOCTPOEHUS MOJIEJICH peabHBIX MPOIIECCOB U CUTYAITUH;

. BO3MO>XHOCTH T'€OMETPHUU JIJIsl OTMCAHUSI CBOMCTB PEAIbHBIX MPEIMETOB U UX B3aUMHOTO
PacIOI0KEHHUS;

. YHUBEpPCATbHBINA XapaKkTep 3aKOHOB JIOTUKA MAaTEMATHUECKUX PACCYKICHHM, UX

MNPUMCHUMOCTD B PA3JIMYHBIX 00JIacTSIX YeI0BEUeCKOM ACATCIIBHOCTH,
° pas3ian4duc Tpe60BaHHﬁ, OpEABABIACMBIX B JOKA3aTCJIbCTBAX B MaTEMAaTUKE
CCTCCTBCHHBIX COLIMAIBHO-3KOHOMHWYCCKUX U TYMAaHUTAPHBIX HaAYKaX, Ha MPAKTHUKE;



. POJIb AKCHOMATHUKH B MaTEMAaTHKE; BOZMOKHOCTh MIOCTPOEHUSI MAaTeMAaTUYECKUX TEOpUi
Ha aKCHOMAaTUYECKOI OCHOBE; 3HAaUeHUE aKCHOMATUKH JJIS IPYTHX 00JacTel 3HaHUH U
JUTSI TIPAKTUKH;

. BEPOATHOCTHBIN XapaKkTep pa3IMuHbIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIETo
Mupa.

Yucnosble 1 OyKBeHHbIE

BBIPA’KEHHUS] YMETh!

. BBITMOJIHATH apu(MeTHUEeCKHe IeHCTBUS, COUeTast YCTHbIE U MUCbMEHHBIE TPUEMBI,
MIPUMEHEHUE BBIYMCIUTEIbHBIX YCTPOUCTB; HAXOAUTh 3HAUYECHUE KOPHS HATYpaIbHOMN
CTETICHH, CTETICHH C PAIIMOHAIBHBIM TOKa3aTelieM, JIorapudma, UCIONIb3Ys IPH
HEOOXOIMMOCTH BBIUMCIUTENbHBIE YCTPOMCTBA; MOIH30BATHCS OLEHKOM U MPUKUIKOM
IIPU MPAKTUYECKUX pPacyETax;

. MIPUMEHSTD MOHSATUS CBSI3aHHBIE C JICTTMMOCTBIO 1IEJIBIX YUCEN MPU PEIICHUN
MaTEeMaTUYECKHUX 3a/1a4;

. HaXOJUTh KOPHU MHOTOUYICHOB C OJHOM MEPEMEHHOM, pacKiIagblBaTh MHOTOWICHBI Ha
MHOKHUTCIIH;
. BBIMOJIHATH JEUCTBUS C KOMIUIEKCHBIMU YHCJIAMU, MOJIb30BATHCSI FTEOMETPUUECKOMN

MHTEPIIPETALMEN KOMIUIEKCHBIX YUCE, B IIPOCTEUILINX CIy4YassX HAXOAUTh KOMILJIEKCHBIE
KOPHH YPaBHCHUU C JICUCTBUTEIIBHBIMU KO3 PUITCHTAMU;

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON JeSITeIbHOCTH U
MOBCEHEBHOM KU3HU JUI TPAKTUYECKUX pacdyeToB Mo GopMyiam, BKItoUast popmyIisl,
coJIeprKalllie CTENEHH, paJuKabl, JOTapu(PpMbl U TPUTOHOMETPUUYECKUE (QYHKIMH, UCTIOIb3YS
IIpY HEOOXOIMMOCTH CIIPABOYHBIE MaTEpUaIbl U MPOCTEHUIINE BEIYUCIUTEIbHBIE YCTPONUCTBA.
DYyHKUUHN U TPAPUKH YMETh

. OTpeNieNATh 3HaueHue (PyHKIUH 110 3HAYSHUIO apryMEeHTa IIPH Pa3JInYHbIX CIIocodax
3a1aHusl QyHKIUY;

. CTPOUTH TpapuKy N3yUYEHHBIX (QYHKIUH, BHITOIHATH IPeoOpa3oBaHus TpauKoB;

. OTKCBIBATH MO TpauKy U 1o GopMyJie IOBEJACHNUE U CBOICTBA (DYHKIMA;

. pemath ypaBHEHUs, IPOCTEHNIINE CUCTEMbI YpaBHEHH, HCIOJIb3Ys CBOMCTBA (DyHKINN U

ux Tpa(l)I/IquKI/Ie MMPCACTAaBJIICHUS,

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON JeSITeIbHOCTH U
MOBCEIHEBHOM JKU3HM ISl OMUCAHUS C TOMOLIbI0 QYHKIUI pa3IuYHbIX 3aBUCUMOCTEH,
MpEJICTaBICHUS] UX TpapUUecKH, MHTEpIpeTaly rpaduKoB pealibHbIX mpoueccos. Havama

MaTeMAaTUIE€CKOIo aHajn3a yMETb

. HaXOJIUTh CyMMY OE€CKOHEYHO YOBIBAIOIIEH r€OMETPHUUECKOM TPOrpeccuu;

. BBIUKCIISATH MPOU3BOIHBIE U IIEPBOOOPA3HBIE TIEMEHTAPHBIX QYHKIUH, TPUMEHSIS
IpaBUJIa BEIYMCIIEHUS POU3BOAHBIX U MIEPBOOOPA3HBIX, UCTIONbB3Ys CIIPAaBOYHbBIE
MatepHaisl; O uccineqoBaTh GYHKIUU U CTPOUTH UX IT'paUKHU C TOMOILBIO TPOU3BOIHOM;

. pelaTh 3aa4u ¢ IPUMEHEHHEM ypaBHEHU KacaTeabHOM K rpaduKy QyHKINY;



° peuiaTh 3ajija4yr Ha HAXOKACHUEC HauOOJIBIIEr0 U HAMMEHBIIIETO 3HAUYCHUS Q)YHKHI/II/I Ha

oTpe3ke; 0  BBIYMCIIATH IUIOLIAAb KPUBOJUHEWHON TpAICy;
UCII0JIb30BaTh NPUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON JEeSITeIbHOCTH U

HOBCC[[HGBHOFI JKU3HU IJId PpCIICHUA TCOMCTPHUYICCKUX 3a4a4, SKOHOMUYCCKUX U APYTHUX

IMPUKJIAAHBIX 3a1a4, B TOM YMUCJIC Ha HauOOIbIINE H HAMMEHBIIINE 3HAYEHUS C MMPUMCHCHHUCM

arrmapara MaTeéMaTH4€CKOIro aHajiu3a. YPaBHeHI/Iﬂ H HEPaBCHCTBA YMCTh!:

. pemarh panroHaJIbHbIE, TOKa3aTeIbHbIC U JOrapu(PMHUUECKIE YPaBHEHHS U HEPABEHCTBA,
UPPALMOHAIBHBIE U TPUTOHOMETPUYECKUAE YPABHEHUS, UX CUCTEMBI;

. JI0OKa3bIBaTh HECIIOXKHBIE HEPABEHCTBA,;

. peliaTb TEKCTOBBIE 3a7a4M C IIOMOILBIO COCTABJIICHUS YPABHEHUM, U HEPABEHCTB,
WHTEPIPETUPYS PE3YJIBTAT C YUETOM OTPAHUYECHUHN YCIOBUS 3a/1a4U;

. n300pakaTh Ha KOOPIAUHATHON MIIOCKOCTH MHOXKECTBA PELLICHUN ypaBHEHUN U
HEPaBEHCTB C JBYyMs IIEPEMEHHBIMU U UX CHUCTEM;

. HaXOJUTh NPUOIMKEHHbIE PELLICHHs YPAaBHEHUH U UX CUCTEM, UCOJIb3Ys IpaduuecKuit
METOJI;

. pemaTh ypaBHEHUs, HEPAaBEHCTBA U CHCTEMBI C TPUMEHEHHEM T'papruecKux

MPEJICTaBICHUI, CBOMCTB (PYHKIIMIA, TPOU3BOTHOM;

WCIIOJIH30BaTh MIPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATEILHOCTH U
MOBCETHEBHOM KU3HU JIJIs1 TOCTPOCHUS U UCCIICIOBAHUSI MPOCTEHIITNX MATEMAaTUUECKHIX
MOJIEJIEN.

DJIeMeHTbI KOMOMHATOPHUKH, CTATHCTHKH U TEOPUH
BEPOSITHOCTEH YMETh:

. pemarh npocTreiime KOMOMHATOPHbIE 3a7aul METOJIOM Iepedopa, a TaKKe ¢
MCIIOJIb30BaHUEM M3BECTHBIX (hOpMYyII, TpeyronbHuka [lackans; BEIYUCIATH

k03 PunrenTs OnHOMa HproTOHA 110 hopMyJie U ¢ UCTIOIb30BaHUEM TPEYTOJIbHUKA

ITackans;

° BBIUUCIIATH BEPOATHOCTH COOBITHI HA OCHOBE MoACYETa YKCiia HCXOO0B (HpOCTCfII.HHG

cilydan);

HCIIOJIb30BaTh HpI/IO6peTéHHBIe 3HAaHUA 1 YMCHUS B HpaKTquCKOﬁ ACATCIIBHOCTHU U

HOBCG)IH@BHOI\/’I JKHU3HHU JJId aHAJIM3a PCaJIbHbIX YHCJIOBBIX JAHHBIX, MPEACTABJICHHBIX B BUAC

quarpamm, rpadukoB; s aHauu3a HH(QOPMallUK CTAaTUCTUYECKOTO XapaKTepa.
TpeOoBaHMsI K YPOBHIO OJATOTOBKHU BHINNYCKHUKOB 110

reOMeTPHH YMETD!

. COOTHOCHTD IUIOCKHE TeOMETPUUECKUEe GUTYpPBI U TPEXMEPHBIE 00BEKTHI C UX

OIMMMCAHUAMM, YCPTECIKAMMU, I/1306pa)KeHI/ISIMI/I; pas3inyaTtb 1 aHaJIM3UPOBATH B3AUMHOC
pacmoyioxkeHue Quryp;

n300paxaTh reoMeTpruueckre (GPUTyphl U TENa, BHIMOIHITH YEPTEK MO YCIOBHIO 3a1a4K;
pelaTh TeOMETPUYECKUE 3a7auu, ONUPasiCh HA N3yYEHHbIE CBOMCTBA TUIAHUMETPUUECKUX
U CTEPEOMETPHUECKUX (DUTYDP U OTHOLICHUH MEX1y HUMH, IPUMEHSS alreOpandeckuii u
TPUTOHOMETPUYECKHUH armapar;



. MIPOBOAMTH JOKA3aTENIbHbIE PACCYXKACHUS MIPU PELICHUH 3a]1a4, JOKa3bIBaTh OCHOBHbBIE
TEOpEMBI Kypca;

. BBIUHUCIIATH JIMHEHHBIE 3JIEMEHTHI U YTJIbI B IPOCTPAHCTBEHHBIX KOHMUTYpaLUAX, 00bEMBI
U IUIOLIA/IU MIOBEPXHOCTEN IPOCTPAHCTBEHHBIX TEJ U MX MPOCTEHIINX KOMOUHAIIMIA;

. IIPUMEHATH KOOPAMHATHO-BEKTOPHBIN METOJ JUIsl BBIYUCIICHUS OTHOILICHUM, PACCTOSHUI
U YTIIOB;

. CTPOUTH CEUCHHSI MHOTOTPAaHHUKOB U M300paKaTh CEUCHHsI TEJI BPALLICHHS,

UCII0JIb30BaTh PUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHUECKON NS TeIbHOCTU U
HOBCEHEBHOM KU3HU JUIs UCCIIeA0BaHMs (MOJCIMPOBAHMSI) HECIOXKHBIX TPAKTUYECKUX
CUTYyaIMii Ha OCHOBE M3YYECHHBIX ()OPMYI U CBOMCTB (PUTYP; ISl BHIYMCIICHUS JUTHH, TUTONIAIeH
U 00bEMOB peabHBIX OOBEKTOB MPH PELICHUN MPAKTUYECKUX 32144, UCTIONIb3YS IPU
HE00XO0IMMOCTH CIIPABOYHUKU U BBIYMCIUTEIbHbBIE YCTPOUCTBA.

OCHOBHOE COJAEPKAHHUE
10-11 kanace.
Auare0dpa u HayaJIa aHAJIN3a

YucnoBbie 1 OyKBeHHbIE BbIPAKEHUS

Hemumocty 1ensix  yucen. Jlemenue ¢ ocrtatkom. CpaBHeHusi. Pemienune 3amau ¢
LEJIOYNCICHHBIMU HEU3BECTHBIMHU. JleNIMMOCTh MHOrOWIeHOB. JleneHue MHOIO4YIEHOB C
ocTaTKOM. ParroHanbHble KOPHU MHOTOWIECHOB C LieibIMU Kod(duimentamu.. Teopema besy.
Yucno xopHeld MHOrowieHa. MHOro4djieHbl OT ABYX MNEPEMEHHbIX. POpMYJIbl COKpAIIEHHOTO
YMHOKEHUS JUIs crapiiux creneHeil. CTeneHb ¢ pallMOHANbHBIM IOKa3aTeaeM U e€ CBOMICTBA.
[TonsiTe O CTENEHM € NEHCTBUTENBHBIM IOKa3arenaeM. CBONCTBA CTENEHU C JEHCTBUTEIBHBIM
MOKa3aTeJeM.

Jlorapudm umcma. OcHOBHOe Jorapudmudeckoe ToxAecTBO. Jlorapupm mnpousBeneHus,
YaCTHOI'0, CTEMEHHU; Mepexo/l K HOBOMY OCHOBaHMIO. JleCATHUHBIA M HaTypalIbHbII JOrapugmsl,
yucie e. [IpeoOpazoBaHus BhIpaKEHUH, BKIIOYAIOUIMX apU(PMeTHUECKHe ONepaluu, a TakkKe
orepanuy BO3BEACHUS B CTENEHb U JorapugmupoBanus. Tpuronomerpus

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC IPOM3BOJILHOrO yria. PaauanHas Mepa yria. CuHYC,
KOCHHYC, TAHT'€HC U KOTAHIeHC 4ucia. OCHOBHBIE TPUTOHOMETPUUYECKUE TOXKAECTBA. DOpMYyJIBI
npuBeneHusa. CHHyC, KOCHHYC M TaHT€HC CYMMBbI M Pa3HOCTU JBYX yrioB. CHHYC M KOCHHYC
nBoitHoro yria. @opmynsl monoBuHHOrO yria. IIpeobpazoBanusi CyMMbl TPUTOHOMETPHUECKUX
(GyHKUMH B TpPOU3BEJNCHHE M TPOU3BENCHHS B CyMMY. BbIpaXKeHHsS TPHUTOHOMETPHUECKUX
(GyHKUMH dYepe3 TaHTeHC MOJOBMHHOrO apryMmeHTta. IlpeoOpa3oBaHUs TPUTOHOMETPHUUECKUX
BBIPAKCHMUIA.

[Ipocreiimme TPUroHOMETPUUECKHUE YPAaBHEHUS. PellleHne TpUroHOMETPUYECKUX YPaBHEHUH.
[Tpocreiimne TpUroHOMETpUUYECKHE HEPABEHCTBA. APKCUHYC, apKKOCHHYC, apKTaHT€HC,
ApPKKOTAaHIeHC Yuciia. OyHKIMu

Oynaknuu. OO6IacTh ompeneneHrus U MHOXKECTBO 3HaueHuid. ['paduk dynkuum. [loctpoeHue
rpa¢ukoB (YHKIMH, 33JaHHBIX PAa3IMYHbIMU criocobamu. CBoiicTBa (DyHKIMI: MOHOTOHHOCTB,
YETHOCTb M HEYETHOCThb, INEPUOJUYHOCTb, OIPAaHUYEHHOCTb. [IpOMEXyTKM BO3pacTaHUs H
yObIBaHUs1, HAauOOJIbIlIEe U HAMMEHbIIIEE 3HAYEHUS], TOUKH dKCTpeMyMa (JIOKaJIbHOTO MakCUMyMa
U MUHHMYyMa). Bemmykimocte  ¢yHkumu.  I'padudeckas  unTepnperanms.  [Ipumepsr
(YHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX MPOIECCaX U SIBICHUSX.



Cnoxnass ¢ynknus (komnosunus ¢yHKuui). B3ammooOpataeie ¢yHKimu. OO6nacTh
ompeneieHuss M 00yacTh 3HaueHW oOpaTHOM QyHkuu. I['paduk oOpaTHON (yHKIHH.
Haxoxnenne ¢pyHKIMHU 00paTHOW JaHHOM.

CrenenHast GyHKIUSI C HATYPAIBHBIM MOKa3areneM, e€ CBOHCTBa U rpaduk. BepTukanpHbie U
TOPU30HTANIbHBIE aCUMIITOTHI rpa@uKoB. ['paduku 1poOHO-TUHEHHBIX QYHKIIHHA.

Tpuronomerpuueckue GyHKINH, UX CBOMCTBA U rpadUKK; NEPUOTUIHOCTH, OCHOBHOM MEPUO/I.

OOparHble TpUroHoMeTprudeckre (QYyHKIMU, UX CBOMCTBA U TPa(UKH.

[TokazatenpHast ¢yHKIMS (IKCIOHEHTa), €€ CBOWCTBA H rpaduk.

Jlorapugmuyeckas pyHkuus, e€ cBoiicTBa U rpadux.

[IpeoOpasoBanusi rpaduKOB: MapajuICNbHBIA TEPEeHOC, CHMMETPUS OTHOCHUTENIBHO OCeH
KOOpJMHAT U CUMMETPHS OTHOCUTEIILHO Hayala KOOpAUHAT, CAMMETPHSI OTHOCUTEILHO MPSMOii,
pacTsbKEeHUE U C)KaTUe BAOJIb OCel KOOPAMHAT.

Hauana maTemaTuieckoro aHajiusa
IloussTe o0 mHOpom3BOmHON QYHKINK, QEU3UYECKHHA MW TIeOMETPHUYECKHN CMBICII
ITPOM3BOTHOM. ¥ paBHEHHUE KacaTeJIbHOI K rpaduky pyHkInu. [[pon3BogHbIE CYMMHEI,
pasHoCTH, IIPOM3BEIeHUs, dYacTHOro. IIpom3BogHBIE OCHOBHBIX oJIEMEHTAPHBIX
dyuriumii. IlpousBomHbIe CI0KHON M o0paTHOM (yHKIHH. Bropas mmpomsBomHAasd.
[IpuMeHeHMe TPOM3BOIHON K KCCIENOBAHUIO (PYHKIIMHA M ITOCTPOEHUIO TI'PadHUKOB.
Hcriosrb3oBanme MPOU3BOAHBIX JJIsI PEIIeHUs YPaBHEHUH M HepPaBEHCTB, TEKCTOBBIX,
pusmueckx ¥ reoMeTpHUYECKUX 3ajJad4, HAXOKIeHHe HAMOOJBIINX W HAWMEHBIIHUX
3HAUYEeHUU.

[Lnomane xpuBosuMHerHOM Tpamenuu. l[loHSTHe 00 ompeneéHHOM HWHTeTpaJIe.
[IepBoobpasuas. IlepBoobOpasubie asmemeHTapHbIX QyHKIHHA. [[paBuia BeUMCICHUS
nmepBoobpasuoit. Dopmysna Heorona-Jleitbauiia.

IIpumeps! MCITOIB30BAHUS IIPOU3BOIHOM IJI HAXO0MKISHNUA HAUJIYUIIIEr0 PellleHus B
MIPUKJIATHBIX. HaxXomkneHne CKOpOCTH JJIs IIpollecca, 3aJaHHOTO (popMyJsIol MU
rpaduroMm. [Ipummepsl mpuMeHeHUsT HMHTerpajga B (pu3nKke M reoMeTpuu. Bropas
IIPOM3BOSHASL U €€ (PU3UIECKUHN CMBICJT.

YpaBHeHUs U HEepaBeHCTBA

Pemenue pannoHanmbHBIX, IOKA3aTENIBHBIX, JIOTapU(PMUYECKMX YypaBHEHHM M HEpaBEHCTB.
Pemienne nppaliuOHAIBHBIX YPaBHEHUN U HEPABEHCTB.

OcHOBHbIE TIPUEMBI PELIEHUS CUCTEM YpaBHEHMIl: MOACTaHOBKA, ajlreOpandecKkoe CIOKEHUe,
BBCJICHUE HOBBIX IIEPEMEHHBIX. PaBHOCHIIBHOCTH ypaBHEHUM, HEPABEHCTB, CUCTEM. Perienue
NPOCTEHIINX CUCTEM YPaBHEHUH C IBYMs HEU3BECTHBIMHU (IIpOCTelIMe TUIHI). Perenne cucrem
HEPABEHCTB C OJJTHOM MEPEMEHHOM.

JlokaszarenbcTBO HepaBeHCTBAa. HepaBeHCTBO O cpeaHeM apu(METHUECKOM U CpeaHEM
T€OMETPUYECKOM JBYX UUCEIL.

Hcnonb3oBanue cBOWCTB U rpadukoB GyHKUWHN MPU pEIIEHUH YpaBHEHUI U HepaBeHCTB. MeToJ
uHTepBaNioB. M300pakeHne Ha KOOPJIWHATHOW IUIOCKOCTH MHOXKECTBA PEIICHWN ypaBHEHUH U
HEPaBEHCTB C JBYMs IEPEMEHHBIMU U UX CUCTEM.

[IpuMeHeHne MaTeMaTHYeCKUX METOAOB JUISl PEIICHHS COAEP/KATEIbHBIX 3a/1a4 U3 Pa3INYHbIX
oOnacTeil HayKH U NpakTUKU. MHTepperanus pe3yabTara, y4eT peajlbHbIX OIrpaHUUCHUH.

J1eMeHThI KOMOMHATOPUKH,



CTaTHCTHUKU U TEOPUU BEPOSITHOCTEU

Tabmuumoe w rpadudeckoe IpeacTaBiIeHHe HaHHBIX. IloouepenHblii u
OTHOBPEMEHHBIH BEIOOP HECKOJIBbKHUX 9JIEMEHTOB M3 KOHEUYHOro MHOkecTBa. DOpMyJIbI
YHMCJIa IIePEeCcTAaHOBOK, COUeTAHHUM, pasMelleHuil. Pelrenrne KoOMOMHATOPHBIX 3a4ad..
DJiemeHTapHBIE W CJ0KHBIE COOBITHS. PaccMoTpenue ciay4yaeB U BEPOSATHOCTH CYMMBI
HECOBMECTHBIX COOBITHIH, BEPOSTHOCTD IPOTHUBOIIOJIOMKHOI0 COOBITHS.

OCHOBHOE COIEPKAHUE.

10-11 xJaacc.
I'eomeTpus

I'eomeTpusa Ha mIOCKOCTH

CaoiicTBa OMCCEKTPUCHL yIiIa TPeyroJabHuKA. Pelrenne TpeyroabHUKOB. Beruncienme
Or1cceKTpHC, MeIUWaH, BBICOT, PAINYCOB BIMCAHHONM M OIKMCAHHON OKPY KHOCTEH.
@opMybl ILJIOIMIAAM TpeyroJbHUKa: ¢opmysaa [‘epomHa, BeIpaskeHWS ILJIOIIAIH
TpeyToJIbHUKA Yepes3 PaJnyC BOUCAHHOUN 1 OITMCAHHOU OKPY/KHOCTEM.

Borunciaenus yriioB ¢ BepIIMHOM BHYTPU M BHE Kpyra yrjia MeKIy XopdaMu H
KacaTeJbHOU. TeopeMa 0 MPOM3BEIEHUH OTPE3KOB XOpA. Teopema 0 KacaTeJIbHOU U
ceryteit. Teopema o cymMmMe KBaJIpaToOB CTOPOH U JUATOHAJIEH ITapaJsijiesiorpaMMa.

Brrcannbie u ommrcaHHBIE MHOTOYTOJIBHHUKH. CBOMCTBA M IMPU3HAKH BIIMCAHHBIX U
OITMCAHHBIX YETHIPEXYTOJTbHUKOB.

I'eomeTpuyeckme Mecra ToUEK.

Pemntenne 3amad ¢ 1IoMoIb0 TeOMETPUUYECKUX TIPEOOPA30BAHUN B T€OMETPHYECKUX

MeCT.

IIpsamMpbie 1 IJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHEBIE TIOHATHUS CTEPEOMETPUH (TOUKA, IpsAMas, ILJIOCKOCTh, IPOCTPAHCTRO).
Ilepecekarommecsi, mapasiieJIbHbIE U CKPENIUBAIOINIUECS MPSIMBIE. YTOJI MERIY
MpSIMBIMA B TIipocTpaHcTBe. [lepmeHmukysspHocTh mpsaMbix. [lapasmenpHocTh U
MMEePIEeHIUKYJISIPHOCTh IPSIMOIM M IJIOCKOCTH, IIPU3HAKU U CBOIcTBa. Teopema o Tpex
nepueHauKyasapax. llepreHaukyasap ¥ HaKJIOHHAS. YTOJ MEXKIy IIPAMOH U
IIJIOCKOCTBIO.

[IapannenbHOCTh TIJIOCKOCTEH, IEPIEHIUKYJSIPHOCTH IIJIOCKOCTEHN, NTPU3HAKU U
CBOMCTBA.

JIByrpaHHBIN yTOJI, IMHEHHBIN YTOJI JIBYTPAHHOTO yIJIA.

Paccrosausa or Toukm nmo mitockoctu. PaccrosHme oT TpsSMOM 10 TIJIOCKOCTH.
Paccrosamne wmexay — mapasiieIbHBIMH — IIJIOCKOCTAMHU.  PaccrogHue — MesROy
CKPeNTUBAONIUMUCA IIPAMBIMU.



MHuororpaHHuKY

Bepmmer, pedpa, rpaHu MHOTOIPaHHUKA.

IIpusma, ee ocHOoBaHMsI, OOKOBBEIE pebpa, BEICOTA, OOKOBAsS MOBEPXHOCTh. Ilpsamasa u
HakJIoHHAas npuama. [Ipasunpuas npuama. [lapannenenunen. Kyo.

IImpamuma, ee ocHoBaHme, OOKOBBIE peOpa, BBICOTA, OOKOBAsI IIOBEPXHOCTb.
Tpeyronbuas nupamuga. [Ipasuiabaas nmupamuga. YceueHHAS IIUPaAMUAIA.

CuMmmMmerpun B KyOe, B mapaJiieseIuileie, B IIPHU3Me 1 IIHpaMILIe.

[Ipumepsl cuMMeTpHil B OKPYKAOIIEM MUPE.

Ceuenust mHOTOTpanauKa. [locTpoeHume ceueHmii.

Koopauuarel 1 BEeKTOPBI

JlexkapToBbel KoopamHATHE B mpocTpaHcTBe. DopMysia pacCTOSHUA MEKIY IBYMs
TOUYKaMu. YpaBHeHUs cdepbl u I1Tockoctu. Dopmysa pPacCTOIHHS OT TOYKH 10
IIJIOCKOCTH.

BexkTopsi. Moaysis BekTopa. PaBercTBo BekTOpoB. Cr10sKeHIe BEKTOPOB 1 YMHOMKEHME
BEKTOpa Ha Yuca0. Yrosa me:xay Bexropamu. HoopamaaTer Bexropa. CrassipHoe
mpou3BegeHne BeKTopoB. HosmnuHeapuble BeKTOphI. PasiioskeHne BeKTOpa II0 IBYM
HEKOJJIMHeapHbIM BekTopaMm. Komiuiamapuble BeKTOpbl. PasyoskeHme 110 Tpem
HEKOMILJIaHAPHBIM BEKTOPaM.

Tesa 1 MOBEPXHOCTU BpaLIleHUS
Hunuuap u Kouyc. Ycedenusrit kKoHnyc. OcHoBanme, BbICOTA, OOKOBAsI IIOBEPXHOCTD,
obpaayrorasi, passepTra. OceBble CeUeHUS U CeUEHUs MapallieIbHble OCHOBAHUIO.
[lap u cdepa, ux ceuenms.. Kacaresmbuas maockocTh K chepe. Chepa Boucanuas B
muororpanuuk. Cdepa ommcamHas OKoJI0o MHororpaHHuka. llunawaapuyeckme wu
KOHHYECKHEe TOBEPXHOCTH.

O0BeMsbI TeJI U IUIOIAAN X IIOBEPXHOCTEHN

ITorarue 06 o0beme Tesna. OTHOIIIEHHEe 00BEMOB IIOJO0HBIX TeJl.

®opmyiel 00beMa Kyba, IPsIMOYTOJIBHOIO HapaJuieseluIiesa, IPU3Mbl, ITUJINHIPA.
@opmy bl 00beMa THPaMUALL 1 KOHyca. DopMy Ik ILIOIIA I ITI0BEPXHOCTEH [IMJINHIPA
u kouyca. @opmysibl 00beMa mIapa u ILIOoNaau cdepshl.



TemaTn4yeckoe IIaHMpoBaHue Mo MmareMatuke 1jas 10-x kiaccos (0a3za)

2025-2026 y4eOHbIii rox

87 gacoB (29 3aHsaTuil 10 3 aKaJIeMUYECKHUX Yaca), B TOM YHCIIE:
— 9 yacoB IMarHOCTUYECKOE TECTUPOBaHUE (BXOAHOE, IPOMEKYTOUHOE U UTOIOBOE Kaxa0€e 1o 3

yaca);

— 18 yacoB NOBTOpEHNE U CUCTEMATU3ALINS;

— 33 yaca yueOHOe cofiepkaHme Kypca «AnreOpa 1 Hauaia aHaau3ay;

— 21 yac yuebHoe cojepkanue kypca «l'eomeTpus» (IJIaHUMETPHUS U CTEPEOMETPHS);
— 6 4acoB y4eOHOe coziepkaHue Kypca « BeposTHOCTh M CTaTHCTUKAY,

Pa30uBka yacoB Ha pa3zenbl NPUHATA UCXOMAS U3 COOTHOIICHUS aHAJIOTUYHBIX KypCOB y4eOHOTO
npeamera «MaTteMaTHKay COrJIacHO (eiepaaIbHON MporpaMMe.

Tema
el [TpeoOpa3oBanue PaLHOHATBHBIX BBIPAXCHUI; PEIICHNE PAlMOHAIBHBIX YPABHEHUM
= (MeTozbl penieHuil)
= 2 | BxogHoe TecTUpOBaHue
© | 3 | IlnanuMeTpus: TPEyroibHUKM; BUJIbI, PABEHCTBO U MON00KE TPEYTONLHUKOB
4 Hp606p339BaHI/Ie UPPALMOHAIBHBIX BBIPAKEHUH; PEIIEHUE HPPaLUOHAIBHBIX
a yYpaBHEHUH _
S| s [InaHuMeTpHs: 4eThIPEXYroJbHUKU, UX BHUJbI; CBOMCTBA U NPHU3HAKU KOHKPETHBIX
% BHJIOB (hUTyp _
6 | CreneHb 11eJIbIM [10OKa3aTeIeM, IPpeo0pa3oBaHNEe CTEIEHEH
7 | I'paduku anredpanyeckux GpyHkuui (JinHelHas, KBaApaTU4Has, JPOOHO-THHEWHAs)
3 [InaHuMeTpusi:  OKpPY)XKHOCTb, €€ DJIEMEHTBI; BIIMCAaHHbIE M  OINMCAHHBIE
S MHOT'OYT'OJIbHUKH
L% 9 Teopus BepositHocTel. Onpenenenue BeposTHOCTH. CyMMa cOOBITHI, TPOU3BEIEHUE
= COOBITHH ¥ UX KOMOHWHAILTNA
10 | CrenenHast yHKIMS C LIEJIBIM MTOKa3aTesieM, rpaMKu CTENEHHON (PYHKIMH
a 11 | CrepeomeTpus (OCHOBHBIE OHSTHSI, AKCUOMBI U CIIEJICTBUS U3 HUX, IEPBBIE TEOPEMBI)
g | 12 | [IpomMexyTOUHOE TeCTHPOBAHUE
% | 13 | KoppekTrpoBKa 3HaHUH 110 UTOTaM IPOMEKYTOUHOTO TECTUPOBAHHUS
=114 Teopust BeposiTHOCTEH (YCIIOBHAsI BEPOSTHOCTh, (POpMyJia MOIHOM BEpOSTHOCTH)
a 15 | CrepeomeTpus (B3aMMHOE pPacloJIOKEHUE IPSIMBIX U IJIIOCKOCTEH)
?5 16 | Apudmernueckuii KOpeHb n-il cTeneHu; QyHKIUS BUIA Y = 4x , CBOMCTBA U IpaduK.
= | 17 | O6001IEeHNE TOHATUS CTENIEHU
o | 18 | Ilnomaau miuockux Guryp
g 19 | IlporieHTHOE MCUMCIICHHE, 33]Ja4l HA CMECH U CIUIaBbl, 0aHKOBCKHE pacuEThl
& | 20 | KomOunaropuka
=121 OnemeHTapHble GYHKIIMU, CBOMCTBA (DYHKIHHA
22 | CrepeomeTpus (IE€pIEHIUKYISIPHOCTD, YIJIbl M PACCTOSHUS)
§ 23 | TpuroHomeTpus B IPSIMOYTOJIBHOM TPEYTOJIbHUKE
= | 24 | Tpuronomerpus. [Ipeo6pa3oBaHusl ¥ BEIYHUCICHHUSL.
25 | Tpuronomerpus. IIpeoOpa3oBaHus U BEIYUCICHHUSL.
. 26 | Meroap! pemieHnsi TPUTrOHOMETPUYECKUX YPABHEHUHI
o | 27 | PaimonanbHble HepaBeHCTBA. MeTo1 HHTEPBATIOB
% 28 | UToroBoe TecTHpOBaHHE
29 | KoppekThupoBKa 3HAHHUI 0 UTOTaM MPOMEKYTOYHOTO TECTUPOBAHUS

TemaTnueckoe nIaHupoBaHue Mo MmareMatuke s 10-x kiaaccos (mpopuJib)




2025-2026 y4eOHbIii 1o

87 gacoB (29 3aHsaTuil o 3 akaJeMUYECKHUX Yaca), B TOM YHCIIC:
— 9 yacoB IMarHOCTUYECKOE TECTUPOBaHUE (BXOAHOE, IPOMEXYTOUHOE U UTOIOBOE Kaxa0€e 1o 3

yaca);

— 18 yacoB MOBTOpEHNE U CUCTEMATU3ALINS;

— 36 gacoB y4eOHOe coiep)KaHHe Kypca «AnreOpa 1 Hadana aHaJIn3a;
— 18 yacoB yueOHOe conepkanue Kypca «l eoMmeTpus»;

— 6 yacoB yueOHOe coziepkaHne Kypca « BeposiTHOCTh U CTaTHCTHKAY;

Pa30uBka yacoB Ha pa3jenbl NPUHATA UCXOMAS U3 COOTHOIICHUS aHAJIOTUYHBIX KypCOB y4eOHOTO
npenMera «MaTemMaTHKay COrJacHo (eaepanbHON MporpaMMme.

Tema
a1 [IpeoOpa3oBaHue panUOHAIBHBIX U Hppal{OHATLHbIX Bpril)I(eHHﬁ; peleHue
L§~ palOHaIbHBIX M UPPALIMOHAJIbHBIX YPAaBHEHUH (METO/bI PELICHUI)
£ | 2 | BxogHoe TecrupoBanue
S 3 | [InaHumeTpust: TPEyroJbHUKN; TPUTOHOMETPUS B IPSIMOYTOJILHOM TPEYTOJIbHHUKE
4 | TexcToBble 3aa4M (HA MPOIIECCHI: IBHKEHHE, paboTa)
é 5 | [InaHumeTpusi: 4eThIPEXyroJbHUKHY; IJIOIAAN YEThIPEXYTOJIbHUKOB;
E 6 | OGoO1IeHe MOHSATHUS CTETICHU
© I'paduku anreGpanueckux GyHKIUHA (JUHEHHAs, KBaJpaTHuHas, APOOHO-IMHEHHas,
! y=x)
8 | Crepeometpusi (akcMOMAaTHKa, TIEPBbIE ONPENIEIEHUS] K TEOPEMBI)
é 9 Teopus BepositTHOcTel. Onpenenenue BepossTHOCTU. CymMma COOBITUN, TPOU3BEICHHUE
5 COOBITHH ¥ UX KOMOUHALIUU
= 10 [InanumeTpusi:  OKpPY’KHOCTb, €€  DJIEMEHTbl; BIHCAaHHbIE U  OINMCAHHBIE
MHOT'OYT'OJIbHUKH
11 | Teopus BeposiTHOCTEN (YCIOBHASI BEPOSITHOCTH, (POpPMYJIa MOTHON BEPOSATHOCTH)
% 12 | IIpomexyTOYHOE TeCTUPOBAHME
§( 13 | KoppekTupoBKka 3HaHUI MO0 UTOTaM MPOMEKYTOUYHOTO TECTUPOBAHUS
14 | IlpoueHTHOE MCUUCTIEHHE, 331a4l HA CMECHU U CIUIaBbI, 0AHKOBCKHE PACUETHI
2 15 | DnemenTapHblie QpyHKINU, CBOMCTBA QyHKINN
%’ 16 | CrepeomeTpus (B3aUMHOE PACIIONIOKEHHUE MPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE)
® | 17 | IokasarensHas (byHKIMSA; pelIeHre M0Ka3aTelbHbIX YPAaBHEHUH U HEPABEHCTB
18 | ITonsTre norapudma, npeodpazoBaHKe JOrapuPMHUUECKUX BbIPaKEHHUH
g 19 | Jlorapudpmuueckas GyHKIUS; pelIeHUE JJOrapu(pMUUECKUX YpPaBHEHUH 1 HEPABEHCTB
g 20 | Crepeomerpus (MEPHEHAUKYISIPHOCTD, YIIIbI U PACCTOSIHUS)
21 | Tpuronometpus. [IpeobpazoBaHus U BBIYMCICHUS.
22 | Tpuronometpus. [IpeoOpazoBaHus U BHIYMCICHUS.
g | 23 | Metozs! peleHus TpUrOHOMETPUYCCKHX yPaBHCHUH
s 24 | OT60p KOpHEH B TPUTOHOMETPUUYECKUX YPABHEHUSX.
25 | PanmonanbHble HEpaBeHCTBA. MeTo MHTEPBAJIOB




CrepeomeTpus (TUIOIIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB)

Haxoxnenne mnpousBogHONW (YHKIMK; HCcleAoBaHue (GYHKIUN; HauOoJbliee u
HauMeHblIee 3HaUYeHNe PYHKIMY HA MPOMEXKYTKE U 00JIaCTH OnpeaencHus

HTrorosoe TECTUPOBaAHUE

26

2 |27

)

< |28
29

KoppektupoBka 3HaHUI M0 UTOTaM MPOMEKYTOUYHOTO TECTUPOBAHUS

TemaTnueckoe mianuposanue kypca /10
IIo matemaTtuke B 11 kiacce
Ha 2025-2026 yueOHBIH rox

IIporpamma 1O (1 + 2 gacTtu)

65 yacos:

— 273aHATHM 110 2 aKaJeMHUYECKUX Jaca;
— 3 yaca BXOJIHO€ IMarHOCTUYECKOE TECTUPOBAHHUE;
— 8 yacoB UHTEHCUB «HapemmnBanus nepea 3K3aMeHOM.

Tema

Nudopmanus o EI'D (memo Bepcus), Kypce, mporpaMMe, OHJIaiH-MOJyJie

[IpocTeiiue ypaBuenus (3aganue 6 uz KUM): nuneiinbie, KBagpaTHBIE,
ypaBHEHUS HEYETHBIX CTeEHEHN, APOOHO-pAIIHOHABHEIE,
uppalmoHaibHbIe, JorapupMuiecKue, moka3aTeabHbIE,
TPUTOHOMETPUYECKHUE

BxoaHoe TecTHpPOBaHME OHJIANH

Pa360p BXogHOTO Tecra

OKTSIOpb
\®)

Breruncnenus u npeodbpazosanue (3aganue 7 uz KUM): neiictBus ¢
YUCJIaMU Pa3HOTO BUJIA, CTETIEHU U KOPHU, TPUTOHOMETPHS, JJoTapu(mbl,
MOJTYJIA

[Tnanumerpuss (3aganve 1 w3z KKMM): npousBOJbHBIN TpeyroiabHUK,
pPaBHOOEAPEHHBIN  TPEYroJIbHUK, PaBHOCTOPOHHHUN  TpPEYroJIbHUK,
IPSAMOYTOJIbHBIN TPEYTOJIbHUK

[TnanumeTtpus (3aganue 1 u3 KNMM): npsMoyroiasHUK, KBaapar,
Tpanenus, napajjiesorpaMm, poM0, OKpY>KHOCTh, PABHOCTOPOHHHUIN
HIECTUYTOJbHUK

Bekropsl (3aganue 2 u3 KMM): BeKTOpHI U oniepallid ¢ HUMU

HOSIOPb

Hauano teopuu BepostHocteit (3aganue 4 uz KUM), BepostHoCcTH
CJIOKHBIX coObITHH (3amanue 5 u3 KMM): kitaccudeckoe onpeaesieHue
BEPOSTHOCTU, TEOPEMBI O BEPOSATHOCTSIX COOBITHI

3agaun ¢ NpUKIAAHBIM cojiepkanueM (3ananue 9 uz KUM): nuneitnsie,
KBaJIpaTHbIC, pAIlIMOHAJIbHBIC, UPPAILIMOHATIbHBIC, TOKA3aTEJIbHbIC,
Jorapu(GpMUUYECKUE, TPUTOHOMETPHUICCKHIE BBIPAKCHUS




neKkaopb

TekcroBble 3anaun (3aganue 10 uz3 KMM): nBuxeHne 1no npsiMou,
JBHKEHUE T10 BOJIE, ABMIKEHUE MO0 OKPYKHOCTH, CPEJIHSSI CKOPOCTh

10

TekcTtoBsie 3a1aun (3aganue 10 uz KUM): nporpeccuu, CIijiaBbl U CMECH,
IIPOM3BOJIUTEIIFHOCTH (COBMECTHAs paboTa)

11

CrepeomeTtpus (3ananue 3 u3 KMIM): MHOrorpanHuk, napauieienune,
KyO, mpu3ma

12

CrepeomeTtpus (3amanue 3 uz KMM): nupamua, muinHap, KOHyc, map,
BIIMCAHHbBIC U ONMKMCAHHBIC MHOTOTPAHHUKY U TeJla BpallleHUs

13

I'paduku pynkuuit (3aganue 11 uz KUM): npsimast, mapaboua,
runepOoa, rpaguku Ipyrux anredpandeckux GyHKIUN

HpOMG)KyTO‘lHOG TCCTHPOBAHUE

STHBapb

14

I'paduxu pynkuwmii (3ananue 11 uz KUM): nokaszarenbHas,
norapupMuyeckas, TPUroHoMeTpruieckas (yHKIHH

15

[TpousBoanas u nepBoodpaszHas (3aganue 8§ uz KUM): rpaduk dbyHkimmy,
rpaduK OpOU3BOJHOM, UCCIEAOBAHNE (PYHKIIUU C IIOMOIIBIO IPOU3BOIHOM,

r€OMETPUYECKUN CMBICI MPOU3BOJHON (KacaTenbHas K rpaduky pyHKIUN),

bu3HUeCcKuil CMBICI TPOU3BOIHON

16

HauGonbiee n Haumensblee 3Hayenue pynkuuii (3ananue 12 uz KUM):
CTENIEHHBIE, IT0Ka3aTeNIbHbIE, JJIOTapUPMUIECKUE, TPUTOHOMETPUUECKUE

byHKIMH

deBpalib

17

VYpauenus (3ananud 13 uz KUM): Tpuronometpuyeckre ypaBHEHUs

18

VYpauenus (3ananud 13 uz KUM): Tpuronometpuyeckre ypaBHEHUs

19

Hepasenctna (3amanue 15 uz KMIM): panmonanbHbie, TOKa3aTeIbHbBIE

20

Hepasenctna (3amanue 15 u3 KMIM): norapudmuueckie HepaBeHCTBA

21

Hepasenctsa (3ananue 15 u3 KUM): koMOMHHpOBaHHBIE HEPABEHCTBA

22

3amauu ¢ 5KOHOMHUYECKUM cojiepkanreM (3aaanue 16 uz KIMM):
OaHKOBCKHE pacyEThl, PaBHBIC M PA3HbBIC TUIATEKU

23

3agaun ¢ 5KOHOMUYECKHUM coziepkanneMm (3ananne 16 uz KUM):
0aHKOBCKHE pacuéThl, paBHbIE U Pa3HbIC TIJIATEXKU.
3a1aun Ha ONITUMU3ALATO

24

[TnanumeTrpuueckas 3anada (3aganue 17 uz KUM): pemenue
TCOMETPUYECKUX 3314 IMOBBIIIICHHOTO YPOBHS CIIOKHOCTH

PenerniinoHHOE TECTUPOBaHHE

arnpesb

25

[TnanumeTrpuueckas 3anava (3aganue 17 uz KUM): pemenue
reOMETPUYECKHX 3a/1a4 MOBBIIIEHHOTO YPOBHS CIIOKHOCTH

26

[InanumeTrpuueckas 3anaya (3aganue 14): peieHrue reoOMeTpUYECKUX 3a1au

IMOBBIICHHOTO YPOBH:A CII0OKHOCTH




27

3anauda ¢ mapametpom (3aganue 18 uz KNMIM): ananutuueckuii u
r€OMETPUYECKUNA CIIOCOOBI pEIICHUsI YPABHEHUIN U HEPABEHCTB.

28

3anaua ¢ napametrpom (3aganue 18 uz KMM): ananutuueckuii u
Tr€OMETPUYECKUN CIIOCOOBI pellieHUs] ypaBHEHUN U HEPABEHCTB.

TemaTH4yeckoe INIAHUPOBAHMUE IO MaTEMAaTUKE NJIsA 11-x kiaccoB

2025-2026 y4eOHbIii rox

[Iporpamma 1 (1 gacTh)

108 gacos:

—30 3apatuii mo 3 akageMHMYSCKMX Yaca, B TOM dHucie 3 dYaca BXOJHOE
JIMArHOCTUYECKOE TECTUPOBAHUE;

— 10 yacoB IUarHOCTUYECKOE TECTUPOBaHUE (ITPOMEKYTOUHOE, HTOTOBOEC);

— 8 yacoB unTeHcuB «HapemmBanus nepen 5K3aMeHOM.

Pacnpenenenne 4acoB 1O TeMaM OPUEHTHUPYETCS Ha MPOrpamMmy y4eOHOTO
npeamera «MaremaTrka» corjiacHo geaepalibHOM MporpamMmme.

Tema

CEHTSIOpb

BBognoe 3anstue®, noBropenue (uucionsie MHOXkecTBa, HOJ[ 1 HOK).
JIuneitnpie ypaBHeHus u auHeitHas pyHkuus B KUMax EI'D.

BxoaHoe TecTupoBaHue

KBagpatuele ypaBHeHus u kBagparuuHas Gynkius B KMMax EI'D.

OKTSIOPH

[{enble panimoHaIbHBIE BEIPAXKEHNS U YPABHEHUS.

Monayib yucia, €ro CBOMCTBa.

HpoOHo-nuHelHas QyHKIHS.

3agaun Ha mpolecchl (padboTy).

HOSIOpb

(| NN | B W DN

[Ipaktuko-opuenTrpoBannbie 3ananusi B KUM EI'D (3ananue 9)

UppauyioHanbHble  BBIPAXCHUSA,  ypaBHEHMA, OGYHKIMA  y=+/x.

10

OcCHOBHBIE TTOHATHSI TEOPUU BEPOSTHOCTEN (KIACCUUYECKOE OMPEACIICHUE;
COBMECTHbIE U HECOBMECTHBIE COOBITHS, ACUCTBUA Hal COOBITUSIMU;
MIPOTUBOMOJIOKHBIE COOBITHS, TOJIHAS FPYIIa COOBITHIA; TEOPEMBI O CYMME
U TIPOU3BEJCHUU BEPOSITHOCTEH; 3aBUCHUMbIE M HE3aBUCHUMbIE COOBITHS,
YCJIOBHAsI BEPOATHOCTB )

JeKa

11

I'eomerpus (maHuMeTpus): MHOTOYTOJIbHUKY; pelieHue
IPSIMOYT'OJIBHOTO TPEYT'OJIbHUKA




12

['eometpusi (TIaHUMETpPHSI): OKPYKHOCTb, BIUCAHHBIE M OINHUCAHHbBIE
MHOTOYTOJIbHUKH.

13

BGKTOpBI Ha IIJTTIOCKOCTH

14

AnHanuz PE3YIILTATOB HpOMG)KYTO‘-IHOﬁ AUAarHOCTHUKHU

* Uadopmarnus o EI'D, crpykrype KM, nporpamMme Kypca, OHIaiH TECTUPOBAHUH

STHBApb

15

[TponenTs! (3agaun Ha cMecH U ciutaBbl) B KMMax ET'D

16

Tpuronomerpuss (pyHKIMH, OCHOBHBIE (OPMYJIBI, MpeoOpa3oBaHUs
BBIpaKEHUH )

17

HpOCTGﬁHIPIG TPUTOHOMCTPHUUCCKHC YPABHCHUA

beBpaib

18

O00011IEHNE TOHATHS CTEIICHU.

19

[loka3zaTenbHble CTPYKTYpbl (BBIpaKEHUSA, YpaBHEHMs, (YHKIUS) B
K1Max EI'D

20

['paduixy nokazarenbHON U JTorapuPMUUIECcKOll PyHKINN

21

Jlorapudmuyeckue Boipaxkenus u ypaBuenus u B KUMax EI'D

MapT

22

Crepeometpus B KMMax EI'D

23

Teopus BeposiTHOCTEH ((hopMyia OTHOM BeposATHOCTH, popmyia baiieca,
dbopmyna bepnyim)

24

MeTtoa MHTEpPBAJIOB ISl PELIEHUS HEPABEHCTB C HEM3BECTHOMN

25

3anaHue Ha JBUXKEHUE (TI0 MPSMOM, MO OKPY>KHOCTH, 110 BOAE)

anpenb

26

AHanu3 pe3yabTaToB UTOTOBOM JUATHOCTUKH

27

Huddepennmansuoe ucuncnenue B KUM EI'D npodunbHOro ypoBHs

28

HccnenoBanue GyHKIIMU C TTOMOIIBIO MTPOU3BOTHOM

29

I'paduxu snementapubix Gyukiuit (3aganue 11 KUM EI'D)

[

Mau

30

Hrorosoe noBropenue




[Iporpamma BKJIIO4aeT B ce0sl CUCTEMATU3ALMIO 3HAHUM 32 BECh IIKOJIbHBIN KypC
MaTeMaTHKH, HEOOXOAMMBIX JIJISl PEIICHUs 3aJaHuil Toabko nepBoi yactu KM
poUIBLHOTO EIlD.
B mpouecce 00yuyeHUsT pPACCTABISIIOTCA AaKLEHTBI Ha OCOOEHHOCTSAX KaXIO0ro
3a1aHUS MIEPBOM YaCTU KOHTPOJIBHO-U3MEPUTEIIBHBIX MATEPUAIOB, PACKPBIBAECTCS
TEMATUYECKOE HAIIOJHEHNE dTUX 3aJaHUM.

OcHoBHBIE (OpPMBI pabOThl — MPAKTUKYMbl JUIsI OTPAOOTKH HABBIKOB PEIICHUS
OCHOBHBIX MPOTOTUIOB 3aanuii nepoi yactu KM npodunsuoro EI'D.

TemaTnyeckoe NIaHUPOBaHUE MO0 MaTeMaTHKe Ui 11-X KJ1accoB
2025-2026 y4eOHbIi o1
[Iporpamma 2 (1 + 2 yacTn)

108 gacos:

—30 3agaTu¥ 1O 3 akaJAeMHUUYSCKMX dYaca, B TOM 4YHCJIE 3 Yaca BXOJHOE
JIMarHOCTUYECKOE TECTUPOBAHMUE;

— 10 yacoB TUarHOCTUYECKOE TECTUPOBaHUE (TPOMEKYTOUHOE, UTOTOBOE);

— 8 yacoB unTeHcuB «HapemmBanus nepen sK3aMEHOM.

Pacnpenenenne yacoB 1O TeMaM OPUEHTUPYETCS Ha MPOrpamMmy y4eOHOTO
npeameta «MaTeMaTruka) corjiacHO ¢efiepalibHOM MporpaMMme.

Tema

BBonHoe 3ansitue®, nosropenue (uuciossie MHOkecTBa, HOJl u HOK).
1 | JIunetinbie ypaBHenus u nuHeriHas Gyukius B KUMax EI'D. Jlunelinbie
ypaBHeHUs ¢ mapamerpom. [{udpoBoii KopeHb HATYypaIbHOTO YUCTA.

2 BxoaHoe TecTupoBanue

CEHTSIOPb

KBagpartubie ypaBHenus u kBagparuunas Qyukius B KiMax EI'D.
YpaBHEHHUS € TAPAMETPOM CTENIEHHU HE BBIIIE BTOPOU

Lenble pamuoHandbHBIE BbIpaKeHUs, (DYHKUWH, ypaBHEHUA. Moayib
4HCIIa, €r0 CBOMCTBA. Y PaBHEHU C MOJYJIEM (YPAaBHEHHUS C IAPAMETPOM)

JpoOHo-parmoHabHbIE BBIPAKECHUS U ypaBHEHUS. J[poOHO-mMHETHAs
5 | pyskiusa. 3amaun Ha mporecchl (paboTy). YpaBHEHUS C TapaMmeTpoM,
coziepkaliue IpoOHO-pallMOHATBHBIE BHIPAKEHUS

UppauyioHanbHble  BBIDAKCHHUSA, YpaBHEHWsA, (QYHKIHA  y=+/x.

OKTSIOPb

YpaBHEHUS ¢ TapaMeTPOM, COJICPIKAIINE UPPALUOHATIBHBIC BHIPAXKEHUSI

OCHOBHBIE TOHSATHSI TEOPUU BEPOSITHOCTEN (KIIACCUYECKOE OMPEICIICHUE;
COBMECTHBIE W HECOBMECTHBIC COOBITHS, NEUCTBHS HAaJl COOBITHIMU;
7 | MPOTUBOMIONIOKHBIE COOBITHS, TOJHAS TPyNHa COOBITHI; TEOPEMBI O
CyMME€ U MPOU3BEJICHUH BEPOATHOCTEH; 3aBUCHUMBbIE U HE3aBHUCHMBbIC
COOBITHSI, YCITOBHASI BEPOSITHOCTH )




['eomertpus (my1aHuMeTpus): MHOTOYTOJIbHUKY; penieHue

8
IPSIMOYTOJILHOTO TPEYTOJIbHUKA
[¥a]
L§* 9 ['eomerpust (IaHUMETpPHUsI): OKPYKHOCTb, BIHCAHHBIE U OMUCAHHBIC
2 MHOTOYTOJIbHUKU. BEeKTOpHI Ha MIIOCKOCTH
10 Tpuronomerpus (pyHKIIMH, OCHOBHBIE (HOPMYJIBI, MPEOOpPa3OBAHUS
BBIPAXKCHMUIN )
1 [TpomeHTHI (3a/1a4M HA CMECHU W CIUIABBI; MEPBHIC MOHATHS 0AHKOBCKUX
pacuéroB) B KUMax EI'D
[¥a]
o3 12 Tpuronomerpuueckue ypaBHeHus (I u 2 wyacth). Crmocobbl oTOOpa
< o
2 KOpHEH
¢ N
13 | 3amauu Ha GaHKOBcKHE pacyETsl (3aganue 16 KIMM)
14 | AHanu3 pe3ynbTaTOB MPOMEXYTOYHON JUATHOCTUKH

* Nadopmarnus o EI'D, crpykrype KM, nporpamMme Kypca, OHJIaiH TECTUPOBAHUH

SIHBaph

15

HepasenctBa ¢ Hen3zBecTHOM. MeTOT HHTEPBAJIOB

16

3anauun Ha 6aHKOBCcKUE pacy€Thl (3amanue 16 KMM)

17

O6oOmienue  moHATus  creneHd.  llokaszatenbHble  CTPYKTYpbI
(BeIpaxenusi, ypaBHenus, pynkius) B KMMax EI'D

beBpaib

18

IToxa3aTenbHbIC HCPaBCHCTBA

19

Jlorapupmuyeckue BBIPAKEHUS, YpPaBHEHHs U Jiorapudmuueckas
¢ynkuusa B KMMax EI'D

20

Jlorapudmuyeckne HepaBeHCTBA

21

Crepeometpust B KMMax EI'D

MapT

22

Teopus BeposTHOCTEN ((opMyna TOJHOW BEPOSTHOCTH, GdopMya
baiteca, popmyna bepnyim)

23

Huddepenunansroe ucuncnenue B KUM EI'D npodunbHOro ypoBHs

24

Uccnenosanue GpyHKIMU C TOMOIIIBIO TPOU3BOHOM

25

3ananue Ha JBUXKEHUE (TI0 MPSMOM, MO OKPY>KHOCTH, 110 BOJE)

anpenb

26

Ananuz pPE3YyJIbTATOB UTOrOBOM AUAarHOCTHUKHU

27

3aganus ¢ mapaMmerpamu (3aganue 18)

28

3aaun Ha onTUMU3aLKIO (3agaHue 16)

29

3a/1auu NOBBILLIEHHOM CIIOkKHOCTH (3a1aHue 19)

Mai

30

Hrtorosoe noBropeHue




[TporpaMMa BKIItOUaeT B ce0sl CUCTEMATU3aLMI0 3HAHUM 3@ BECh IIKOJBHBIM KypC
MaTeMaTHKu. B mporecce oOydeHus pacCcTaBisIOTCA aKIEHThI Ha OCOOCHHOCTSIX
KQKJOTO 3aJaHusl IEPBOM YaCTU KOHTPOJIbHO-HU3MEPUTENbHBIX MaTepuanoB EI'D
(mpoduiib) U HEKOTOPBIX 3a7aHuil BTOpor yactu (a umeHHo — 13, 15, 16 u 19a),
PACKpBIBAETCSA TEMATHYECKOE HAITOJIHEHNE ITUX 3aIaHUM.

PaccmoTpenue ¢ oOyvaronumucs 3aganuii Bropou yactu (14, 17, 18 u 19 (6, B) )
MpeanosaraeTcs B 03HAKOMUTEIBHOM (popmare.

TemaTnueckoe NIaHMPOBaHUE MO0 MaTeMaTHuKe Ui 11-x Ki1accos
2025-2026 y4eOHbIii rox
[Iporpamma 3 (2 yacTh)

108 gacos:

—30 3agaTu¥ 1O 3 akajJeMHUYECKMX dYaca, B TOM 4YHCJIE 3 Yaca BXOJHOE
JIMAarHOCTUYECKOE TECTUPOBAHUE;

— 10 yacoB IUarHOCTUYECKOE TECTUPOBaHUE (ITPOMEKYTOUHOE, HTOTOBOEC);

— 8 yacoB UHTEHCUB «HapemmnBanus nepea 3Kk3aMeHOM.

Pacnpenenenne yacoB 10 TeMaM OPUEHTHUPYETCS Ha MPOrpamMMmy y4eOHOTO
npeamMera «MaremaThka» CoryiacHO (eaepallbHOM MporpamMmme.

3aHATHS HANPABJIEHBI HA CO3/IaHMS OMbITA PEMIEHU 3aaHuil BTopor yactu KM
npoduibHoro EI'D.

[Iporpamma BKJIFO4aeT B ce0sl CHCTEMATU3AIMIO 3HAHUM 32 BECh IIKOJIbHBIN KypPC
MaTeMaTuku. B mpouecce 00ydeHUs: pacCTaBISIIOTCA AKIEHTbl HA OCOOEHHOCTSIX
KQKJI0T0 3a1aHUS TOJIBKO BTOPOM YaCTH KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPUAJIOB,
PACKpBIBAETCS TEMATHYECKOE HAITOJIHEHNE ITUX 3aIaHUM.

IlepBoe moayroaue

Tema

a 1 ]I?le/slij[]lioe 3aHATHE™, HOBTOPeHHe. * Uudopmanus o popmare EI'D, cTpykType
Lg , IporpamMMe Kypca, OHJIAH TECTUPOBAHUU U APYTUMHU pecypcaMu
% 2 BxoaHoe TeCTUpPOBAaHKe
13 OyHKIUY U UX rpauKu

4 | KBampatuunas ¢yskius. KBaapaTtHeie ypaBHEHUS 1 HEPABEHCTBA
é* S | YpaBHEHUs U HEPABEHCTBA C [TAPAMETPOM CTENIEHU HE BBIILIE BTOPOU
% 6 | PanimoHanbHbIe HEPABEHCTBA M UX CUCTEMBI. METO/I MHTEPBAJIOB

7 | 3amauv Ha BKJIAAbl U MMOTalIEHUE KPEIUTA




38,,[[3‘{1/1 Ha OIITUMHU3AIHIO ITPOU3BOACTBA

[¥a]
Lg 9 | TpuroHomeTpust B reOMETPHUH
" 110 Tpuronomerpruueckue GyHKIIUN
11 | Tpuronomerpudeckne ypaBHEHUS
L% 12 | TpuroHomMeTpU4ECKUE YPAaBHEHUSA: OTPAHUYECHUS U ITapaMeTp
q:)( 13 | 'eomeTtpus TpeyroyibHHUKA (3agaHue 17)
14 | AHanu3 pe3ynbTaToB MPOMEKYTOYHOIO TECTUPOBAHUS
Bropoe noayroaue
Tema
a 15 | Teopus BeposATHOCTEM
R | 16 | TeoMmeTpus YeTHIPEXYTONLHUKOB (3a1aHue 17)
=
17 | IlnanuMeTpust: BIMCAHHBIE U OMMCAHHBIE OKPYKHOCTH (3ananue 17)
18 | UppaunoHanbHble ypaBHEHHS
g 19 | [lokazatenbHas ¢yHkius. [lokasaTenbHble ypaBHEHUS
g 20 | IToxa3aTenpHbBIE HEPABEHCTBA
21 | Jlorapupmuueckas GpyHKUIHUS.
22 | JlorapupMuyeckre ypaBHEHUS U HEPABEHCTBA
§ 23 | JlorapudmMudeckrue HepaBEeHCTBA
= | 24 | IlapaJyIeJbHOCTD U MEPIEHAMKYIAPHOCTH B IIPOCTPAHCTBE
25 | Yrubl MeXay IPSMBIMH U INTIOCKOCTSIMU
26 | PaccrosiHUs MeXAy NPSAMBIMHU U TUIOCKOCTSIMHA
% 27 | KoopiMHATHBIN METOI B MPOCTPAHCTBE
g 28 | I'paduueckuit MmeTon pelieHus 3aa4 ¢ napameTpoM
29 | 3aaun MOBBIIEHHOM CI0KHOCTH (3aaHue 19)
>§ 30 | UToroBoe noBTOpEHUE




