MyHununajabHoe 010/:KeTHOe 00111e00pa30BaTe/IbHOE YUPekKIeHue
«Cpennsist 00meodpasoBarejbHas mKoJa Ne 88
umenn A.bopoanna u A.KoueBay»

PabGouasi mporpamma
KYpca BHEYPOUHOM NeSITeJIbHOCTH
«IIpakTHKYM 10 MaTeMaTHKe»
9 kJiacc

Hanpasaenue:
Peanu3anum MHTEIUICKTYAIBHBIX U COIIMOKYIIBTYPHBIX
MOTpeOHOCTEN (IeATEIBHOCTD 10 Y4EOHBIM MPEAMETaM)

Kaacc (Bo3pact): 9 xiacc (15-16 ner)
Cpok peasmmzanuu: 1 rop

CocraBuTelib:
OabceBnu I'.B.,
yuHuTeJIb MATEMATUKHU
BbICLIIEHl KaTeropuu

CeBepck — 2024



IHosicuuTennLHAA 3aMHCKA

JlanHast mporpaMma 3JIeKTUBHOTO Kypca MpeiHa3HaueHa Jjs o0yJaronmxces 9-X KJIaccoB U pacCuuTaHa
Ha 34 gaca. Ona npenHasHaueHa 171 3P PEKTUBHOMN MOATOTOBKH ydamuxcs 9 kinaccoB k caade OI'D mo
MaTeMaTHKe 3a Kypc OCHOBHOII 1ikoJibl. [IporpamMma kypca coueraeTcsi ¢ KOHTPOIbHO-U3MEPUTEIbHBIMU
Matepuanamu, pekomeHnaoBanabiMu OUIIN k ucmonb3oBaHui0 B o0pa3oBareabHOM Tporecce. Kype
MO3BOJIUT CHCTEMAaTU3UPOBATh M YINIYOUTh 3HAaHUS Y4YallUXCsl MO PAa3JIMYHBIM paslienaMm Kypca
MaTEMATHKHd OCHOBHOW IIKONBI (apuMeTHKe, anredpe, CTAaTUCTHUKE M TEOPHUH BEPOSATHOCTEH,
reomerpun). Kaxxnoe 3ansiTue, a Tak’Ke BCe OHU B 1I€JIOM HaIpaBlIeHbl Ha TO, YTOOBI Pa3BUTh HHTEPEC
IOKOJIBHUKOB K IPEAMCTY, IO3HAKOMUTH UX C HOBBIMU UACAMHA U MCTOJaMU, PACIHUPUTDb NPCACTABJICHUC
00 U3ydaeMOM B OCHOBHOM Kypce MaTepuale, a riaBHOE, pACCMOTPETh UHTEPECHBIE 3a/1a4H.

Heab kypca:

[ToaroroBuTh 00y4aromuxcs K caaye sk3amena B popme OI'D B cooTBeTCTBUU C TpeOOBAHUAMU,
MPEIbSIBISIEMBIMA HOBBIMU 00pa30BaTEIbHBIMY CTaHapTaMHU.

3agaum kypca:

- (popMupOBaHHE YMEHHs OCYLIECTBIATh Pa3HOOOPa3HbIE BUJbI CAMOCTOSTENBHOU IESATEIBLHOCTH C
U(PPOBBIMU 00pa30BaTEIHHBIMH PECYPCaMH;

- pa3BUTHE CAMOKOHTPOJISI M CAMOOLICHKH 3HaHUI ¢ IOMOIIbIO Pa3IMUHBIX (POPM TECTUPOBAHUS;

- (opMmupoBaHHE y YydalUXCsA LEIOCTHOIO NPEACTABICHUS O TEME, €€ 3HAueHHs B paszele
MaTEMaTHUKH, CBSI3U C IPYTUMHU TEMaMU;

- (popMupoBaHHUE aHATUTHYECKOTO MBIIIICHHS, PAa3BUTHE TIAMATH, KPYro30pa, yMEHHE IPE010JICBATh
TPYAHOCTHU IIPU pelIeHnH 0oJiee CI0KHBIX 3a]a4;

- OCYIIECTBJICHUE PaOOTHI C IOTIOIHUTENLHON JINTEPATYPOH;

- AKLEHTHPOBATh BHUMAHHE YYalIUXCs HAa €IMHBIX TPeOOBAHUIX K IPAaBUIIaM O(OPMIICHHS Pa3IUUHBIX
BUI0OB 33,I[21HI/Iﬁ, BKJIIOYA€MbIX B UTOI'OBYIO aTTCCTAI[MIO 3a KYpPC OCHOBHOM IIKOJIBI,

- PacIIMPUTH MAaTEMATUYECKHUE IIPEICTABICHHS YUaIUXCs 10 ONPENEICHHBIM TEMaM, BKIIFOUCHHBIM B
IIPOrpaMMbl BCTYIUTENIbHBIX SK3aMEHOB B JPyTH€ TUIIBI yU€OHBIX 3aBEACHUM.

l. IInanupyemble pe3yJbTAThl Kypca BHEYPOUHO /1eSITeJIbHOCTH

Jluunocmmuvie pezynomamol:

e OTBETCTBEHHOE OTHOIIEHHWE K YYEHHI0, TOTOBHOCTb M CIIOCOOHOCTh K CaMOPa3BUTHIO H
caM000pa30BaHUIO0 HA OCHOBE MOTHBAIMKM K O0YYEHUIO U TO3HAHMIO, OCO3HAHHOMY BbIOOpY U
MMOCTPOCHUIO AallbHEHIIIe MHIUBUYaTbHONU TPAeKTOPUHU 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKHU
B Mupe mnpodeccuii u mnpodecCHOHATBHBIX MPEANOYTEHUH, C YYETOM YCTOMYMUBBIX
MO3HABATENBHBIX HHTEPECOB, a TAKXKE HA OCHOBE (DOPMHUPOBAHUS YBAKHUTEILHOTO OTHOIIEHUS K
Tpyny.

e @opMupoBaHHE LEIOCTHOIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO

Pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTUKH.
OcBoeHHE COLMANIBHBIX HOPM, NPaBUJI MOBEACHHUSI, pojieil U GopM coluanbHOM KU3HH.

e Pa3BuTHE MOPATBLHOTO CO3HAHHUS W KOMIETEHTHOCTH B PEIICHUH MOPATBHBIX MPOOJIeM Ha
OCHOBE JIMYHOCTHOTO BBIOOpa, (HOPMHUPOBAHUS HPABCTBEHHBIX UYYBCTB W HPABCTBEHHOTO
MOBEJIEHHUsI, OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIIEHUSI K HDABCTBEHHBIM IOCTYIIKAM.

e ®dopMHpOBaHHE KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIEHUU U COTPYAHHYECTBE.

e dopmupoBaHUE CIMOCOOHOCTH K SMOIMOHATHHOMY BOCIPHUSATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, peLeHUN, PacCyKACHUN

Memanpeomemnmvie pe3yromamul 00yueHus

Pezynamuenvie YY/|
®  OmpenensATh COOCTBEHHBIE MPOOJEMbI W TPUYMHBI WX BO3HUKHOBEHHS TPU paboTe ¢
MaTEeMaTHYECKUMU 00BEKTaMU;



e  (dopMynupoBaTh COOCTBEHHbIE BEPCUU WM MPUMEHATH YK€ MU3BECTHbIE (JOPMBI U METObI
pEIIeHUsT MaTeMaTHYECKOW MPOOIeMbl, (OPMYITUPOBATH MPEATOIOKEHUS U CTPOUTH TUIIOTE3BI
OTHOCHUTEIIbHO paccMaTpuBaeMoro oObeKTa M MPEABOCXMINATH Pe3yabTaThl CBOEH y4ueOHO-
IM03HABATEILHOM JEITEIHFHOCTH,

®  OmpeaeNsATb NYTH JOCTHXKCHHS 1eJied M B3BELIMBATh  BO3MOXHOCTH pa3pelieHUs
OTIpe/ICTICHHBIX yU4eOHO-TI03HABATEIILHBIX 33/1a4 B COOTBETCTBUU C OMPECIICHHBIMA KPUTEPUSIMU
U 3a/1a4aMu;

e  BBICTpauBaTh COOCTBEHHOE 0Opa3oBaTelibHOE MOAMPOCTPAHCTBO JUIsl  pa3pelleHust
OMPEJICIICHHOTO KpyTa 3aJlay, ONpeeisaTh U HAaXOUTh YCJIOBHS JUIsl peaiu3allii UIeH U TJIaHOB
(camooOyueHue);

®  CaMOCTOSITENIbHO BBIOMpATh CPeau MPEUIOKEHHBIX pecypcoB HambOosee 3()PeKTUBHbIE U
3HAYUMBIC TIPH PAOOTE C ONPEICTICHHON MAaTEeMaTHIECKOW MOJIEITBIO;

®  YMETh COCTABJATH IUJIAH Pa3pPELICHUsS ONPENEIICHHOrO Kpyra 3aJay, UCIOJb3ys Pa3IM4HbIC
CXEMBI, peCypChl IOCTPOCHUS TUArpaMM, MEHTAIbHBIX KapT, NO3BOJISIOIIMX [TPOU3BECTH JIOTUKO
- CTPYKTYpPHBII aHAJIU3 3a/1a4U;

e yMeTh IUIAHHPOBATH CBOH 00pa3oBaTeIbHBIA MapUIPYT, KOPPEKTHPOBATh W BHOCHUTH
onpejeNieHHble M3MEHEHHs, KAa4eCTBEHHO BIHUSIOLUIME HA KOHEYHBIM MPOAYKT Yy4eOHO-
IM03HABATEILHOM JCSITEIIFHOCTH,

® yMEHHE KA4YECTBEHHO COOTHOCUTHb CBOM JCHCTBUSA C MPEABKYIIAEMBIM HTOTOM Y4YeOHO-
MO3HABATEIBHOMN JIEATEIBHOCTH MOCPEACTBOM KOHTPOJIA M TIAHUPOBAHMS y4eOHOro mpoliecca B
COOTBETCTBUHM C HM3MEHSIONIUMUCS CHUTYaIlMsIMH ¥ TPUMEHSEMBIMH CpeACTBaMH U (popmammu
OpraHu3aliy COTPYIHUYECTBA, & TAKKE UHIMBUYaJIbHOU pabOThl HA YPOKE;

¢ yMEHHE OTOMpPATh COOTBETCTBYIOIIUE CPEACTBA peaU3alldd PEUICHUs MaTeMaTHYeCKUX
3ama4y, MoAOWpaTh MHCTPYMEHTHI [UUIsl OLIGHMBAaHUSA CBOEH Tpaekropuu B padbore C
MaTeMaTUYECKUMU MOHATUSIMU U MOJACIISIMH;

Hloznasamensnwvie YY/[

®  yMEHHUE OIPEIENATh OCHOBOIIOJIATAOIIEe MOHATHE W MPOU3BOAUTH JIOTMKO-CTPYKTYPHBIN
aHaJIN3, ONPEIETSATh OCHOBHBIE TIPU3HAKK M CBOMCTBA C TIOMOIIBI0 COOTBETCTBYIOIIUX CPEACTB U
WHCTPYMEHTOB;

e  yMEHHE MPOBOAUTH KIAacCCHPHUKAIMIO 00BEKTOB HA OCHOBE KPUTEPUEB, BHIIEIATH OCHOBHOE
Ha (hoHE BTOPOCTETICHHBIX TAHHBIX;

®  yMEHHE MPOBOJUTH JIOTUYECKOE PACCYK/ICHHE B HANIPABJICHUH OT OOIIHUX 3aKOHOMEPHOCTEH
M3y4aeMoil 3aJ]a4M 10 YACTHBIX PACCMOTPEHU;

®  yMEHHUE CTPOUTH JIOTUYECKHE PACCYKJIEHUSI Ha OCHOBE CHUCTEMHBIX CPaBHEHHUU OCHOBHBIX
KOMITOHEHTOB HM3y4aeMOr0 MaTE€MaTH4YeCKOTro pas3fesia WIM MOJENH, MOHATHS WM KJIACCOB,
BBIJIEJISISL OTIPEICIICHHBIE CYIIECTBEHHBIE PU3HAKU UM KPUTEPUH;

®  yYMEHHUE BBIABIATH, CTPOUTH 3aKOHOMEPHOCTb, CBSI3HOCTb, JIOTUYHOCTh COOTBETCTBYIOIIMX
LIETI0YEK PACCYKJICHUM TpH paboTe ¢ MaTeMaTHYECKUMU 3aJadaMH, YMETh MOJAPOOHO M CHKATO
NPEACTABIATh JAETANM3AIMI0 OCHOBHBIX KOMIIOHEHTOB MpPU JOKA3aTelNbCTBE IMOHATUA U
COOTHOIIICHUN Ha MaTeMaTHYECKOM SI3BIKE;

®  yMEHHE OPTaHHM30BBIBAThH IMOWCK U BBIABIISATH TPUYUHBI BO3HUKAIOIINX MPOIECCOB, SBICHUM,
HauOoJee BepoATHbIE (DAKTOPBI, IO KOTOPHIM MAaTeMaTUYECKUE MOJCIH U OOBEKTHI BEYT Ce0s 10
OTIPE/ICTICHHBIM JIOTHYECKUM 3aKOHaM, yYMETh MPUBOAUTH MPHUUYUHHO-CIEACTBEHHBIN aHAIHN3
MOHSATUH, CY>KI€HUN U MaTEMAaTUYECKUX 3aKOHOB;

e yMEHHE CTPOUTH MAaTEeMAaTUYECKYI0 MOJENb TpU 3aJaHHOM YCIOBUH, O0OIamaromen
OTIpeCTICHHBIMA XapaKTePUCTHKAMU OOBEKTa MPU HAIUYHH OMNPECIICHHBIX KOMIIOHEHTOB
(hopMHUpYIOIIEToCs MPEIoIaraéMoro MOHATHS WU SIBJICHNUS,

®  yMEHHE MEePEBOJAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIOBYIO COCTABIISIFOIITYI0 MaTeMaTUUECKON
3aladyl Ha S3BIK TpaUueckoro OTOOpPaKEHUS - COCTABICHUS MAaTeMaTUYeCKOW MOJEINH,
COXPaHSIONIEH OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKH;

e yMEHHE 3aJaBaTh IUIAH PEIICHHUs MaTEeMaTUYeCKOW 3aJadd, PEaIM30BBIBATH aJTOPUTM
JIEUCTBHI KaK MOIIArOBOM MHCTPYKIMHK TSI pa3pelieHus: yueOHO-TI03HaBaTeIbHOM 3a/1a4;

®  yMEHHUE CTPOUTH JI0KA3ATENHCTBO METOJIOM OT IPOTHUBHOTO;



e ymeHHe paboTaTh C MPOOJEMHON CHUTyallMeH, OCYIIECTBISATH 00pa30BaTENbHBIA MPOIIECC
MIOCPEJICTBOM ITOMCKAa METOJIOB M CIIOCOOOB pa3pelleHus 3a/auyd, ONPEAEISITh TPAHULBI CBOETO
00pa30BaTeNbHOr0 MPOCTPAHCTBA;

® yMeTh OPUEHTUPOBATHCA B TEKCTE, BBIABJIATH IJIABHOE YCIOBHE 3a7aud U yCTaHABIUBATh
COOTHOIIEHHE PACCMATPUBAEMBIX OOBEKTOB;

®  yMEHHE [IePEeBOJIUTh, UHTEPIIPETUPOBATH TEKCT B MHBIE (POPMBI IIPEACTABICHUS HH(DOPMALIUU:
CXEMBI, IMarpaMMsl, rpad)uyeckoe npeicTaBlIeHNe JaHHbIX;

Kommynuxamuenwvie YY/[

e yMeHue paboTaTb B KOMaHze, (OPMHUpPOBAHUE HABBIKOB COTPYJHHYECTBA U Y4EOHOTrO
B3aMMOJICHCTBHS B YCIOBUSAX KOMAH/JIHOW UTPBI WM HHOH (POPMBI B3aMOACHCTBHS,

® yMEHHME pacHpeAeisaThb POJIM U 3aJauyd B paMKax 3aHATHA, (OPMHPYS TaKKe HaBBIKU
OpPraHU3aTOPCKOT0 XapakTepa;

e  yMEHHE OLICHHUBAThH MPABHIBHOCTh COOCTBEHHBIX JCHCTBHI, a TaKkKe NEATEIbHOCTH IPYTHX
Y4aCTHUKOB KOMaH/1bl;

® KOPpPEKTHO, B paMKax 3a/Ja4 KOMMYHHKAIMH, (OpPMyIHpOBaTH M OTCTaWBAThH B3TJISBI,
apryMEeHTHUPOBATh JIOBOJIbI, BHIBOJbBI, @ TAK)XKE BBIJBUTATh KOHTPAPTYMEHTHI, HEOOXOAUMBIE IS
BBISIBJICHUSI CUTYallUM yCI€Xa B PELICHUH TOM WJIM MHOW MaTeMaTUYeCcKO 3a/1auu;

e yMEHHE T[O0Jb30BaTbCsl MAaTEMaTMUYECKUMHU TEPMUHAMHU Ul pELIEHUs  y4yeOHOo-
[I03HABATENbHBIX 33J[a4, a TaKK€ CTPOUTh COOTBETCTBYIOLME DPEUEBHIE BBICKA3bIBAaHUS Ha
MaTEeMaTHYECKOM SI3bIKE JJIs BHICTPAUBAHUSI MATEMAaTUYECKOI MOJIEINH;

® yMeThb CTPOUTHh MaTeMAaTHUYECKHE MOJENN C MOMOIIbI0 COOTBETCTBYIOUIETO MPOTrPAMMHOTO
obecriedeHus, CEpBUCOB CBOOOHOTO OTJAIICHHOTO JIOCTYIIA;

e yMeTh TIPaMOTHO M YETKO, coriacHo npaBmwiam odopmwieHus KHMM-a OI'D 3aHOCHTH
MOJIy4YE€HHBIE PE3YNIbTAThI - OTBETHI.

IIpeomemnvle pezynomamui:

e (opmupoBaHHE HABBHIKOB MOWCKA MAaTEMATHYECKOTO METO/A, AITOPUTMA U TIOMCKA PELICHHUS
3a/1auu B CTpyKType 3ana4d OI'D;

e  (opmupoBaHUE HaBbIKa pEIICHHs ONPEAEICHHbBIX THIIOB 33a4 B CTPYKType 3a1au OI'D;

e yMeHHMe paboTaThb C TabJUIAMM, CO CXEMaMH, C TEKCTOBBIMHU JaHHBIMH; YMETh
peoOpa30BbIBATh 3HAKU U CUMBOJIBI B I0KA3aTEJIbLCTBAX U IPUMEHIEMbBIX METOAAX JJIsl PEeILIeHUs
o0pa3oBaTeNbHBIX 3a/1a4;

® yMEHHME TPUBOJUTH B CHCTEMY, COIOCTaBJIsATh, O0000IIATh M  aHAJTU3UPOBATH
MH(pOPMAaIMOHHbIE KOMIIOHEHTHI MAaTeMaTU4YeCKOro XapakTepa M yMETb NPUMEHSTh 3aKOHBI U
MpaBujia JJi PEIIeHUs] KOHKPETHBIX 3a/1a4;

®  yMEHHE BBIJENATH [VIABHYIO U U30BITOUHYIO HH(POPMALIHIO, IPOU3BOAUTE CMBICIIOBOE CXKAaTHE
MaTeMaTHYeCKUX (akTOB, COBOKYITHOCTH METO/IOB U CIIOCOOOB pEIIeHUs; YMETh MPEACTaBIATh B
CIIOBECHOU (hopMe, HCIOJIb3Yysl CXEMbl U pa3iINyHble TaOIUIbl, TPaUKU U JUarpamMmbl, KapThl
MIOHATHUH U KJIaCTEPbl, OCHOBHBIE UJIEU U IIJIaH PEIICHUS TOW NI MHOM MaTeMaTU4eCKON 3a1auH.

1. Conep:kanue kypca

«IIpakTuKO-OpueHTHpPOBaHHBIE 3a1aHus» OTpabdoTka 3aaa4u Ne 1-5 KUM OI'D.

TabnmuuHoe M rpaduyeckoe MpeACTaBICHUE JAaHHBIX, IJIAH M CXEMa, W3BJICUEHUE HYKHOM
nHpopmanuu. I3MeHUnBOCTH MpH M3MepeHusX. Pemaromnie nmpasmia. 3aKOHOMEPHOCTH B U3MEHUYUBBIX
BeIMYMHAX. Beruncnenus u npeodpasoBanue BenuuyuH. VMccaenoBannue MpocTeHMX MaTeMaTHYECKUX
MOJIEIEM.

«Bbruuciienus: u npeodpazoBanus». Orpadotka 3agau Ne 6 KM OI'D.

Heiicmeun ¢ namypanvnoimu uuciamu

Cnoxenne # BBIYUTAHUEC, KOMIIOHCHTBI CJIOKCHHA W BBIYUTAHUA, CBA3b MECKAY HHMU,
HaxXOXJICHUEC CYMMbI U PAa3HOCTH, U3MCHCHUC CYMMBI W PA3HOCTH IPH HU3MECHCHUHW KOMIIOHCHTOB
CJIOKEHMSI U BBIYUTAHUS.



YMHOXEHHE U JielIeHUe, KOMIIOHEHTbI YMHOXKEHUS U JICTICHUs, CBA3b MEXy HUMH, YMHOKEHHE
U CJIOXEHHUE B CTOJOUK, JAIEHUE YroJIKOM, IPOBEpKa pe3ysbTaTa ¢ HOMOIIbIO MPUKUAKU U 00paTHOTrO
JCUCTBUA.

Yucnosvle sviparcenus

UucnoBoe BbIpaXKEHUE U €r0 3HaUYeHHE, MOPSA0K BBIIOIHEHHS JICHCTBUI.

/Ipoou. Obviknoeennwvle opoou

Honst, yactb, 1pobHOE yncio, ApoOs. IpoOHOE YUCIIO KaK pe3ynbTar nenenus. [IpaBuibHbIe 1
HeTpaBUJIbHBIE APOOH, CMEIIaHHas Ipo0b (CMENIaHHOE YHCIIO).

3anuch HaTypaJbHOTO YHCIa B BHAE IpoOM C 33JaHHBIM 3HAMEHaTesJeM, IpeoOpa3oBaHUE
CMENIaHHOW IpoOU B HEMPABHIbHYIO IPOOb U HA0OOPOT.

[TpuBenenue npobeii k odemMy 3HaMmeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JIPOOECH.

CrnoxxeHue W BbIYUTAHUE OOBIKHOBEHHBIX ApoOed. YMHOKEHHE U JelieHHe OOBIKHOBEHHBIX
IpoOeit.

ApudmeTrnueckue JeHCTBHUSA CO CMEIIaHHBIMU IPOOSMHU.

Apudmernueckue 1eHCTBHS ¢ APOOHBIMHU YUCIIAMH.

Cnocobvl payuonanuzayuu 8bIYUCIEHUL U UX NPUMEHeHUe NPU 8bINOIHEeHUU OelCmEU.

Hecamuunvie opoou

[IpeoOpazoBanue neCATUYHBIX OpoOeil B OObIKHOBeHHbIE. CpaBHEHHE NECATUYHBIX IPOOCH.
CrnoxxeHue W BBIYMTAHME AECITUYHBIX ApoOel. OKpyriieHHe AECATUYHBIX ApoOel. YMHOXKEHHE U
NENeHUE JECATUYHBIX Jpobei. [Ipeobpaszosarnue 00bIKHOBEHHBIX Opobell 6 Odecsamuynvie OpPoOU.
Koneunvie u beckoneunvie oecamuuivie Opoou.

Yucna. Pauyuonanvuule yucaa

MHoxecTBO panuoHaNbHBIX uncen. CpaBHeHUE palMOHAJIbHbIX uMcen. JledictBus c
palMoHAIBHBIMK YKCHIaMu. [Ipedcmasnenue payuoHaibHO20 YUCIa 0eCamuyHol Opoobvio.

/Jlpoono-payuonanshbie gvlpasrxceHus

[IpeoOpazoBanue OpOOHO-TUHEHHBIX BBIPAKEHUUN: CIOXKEHUE, YMHOXKCHHE, JeJICHHE.
Aneebpauueckas opoow. Coxpawenue anrceopauveckux opooei. Ilpusedenue arcebpauveckux opoobeii K
obuemy sHamernamento. /lelicmsus ¢ aneedpaudeckumy OpoosImMU: C10J4CeHUe, 8bIUUMAanue, YMHONCEHUE,
oenenue, 6036e0eHUe 6 CIENneHb.

«/lelicTBUTeIbHBIE YHcaa». OTpadoTka 3a1au Ne 7 KUM OI'D.

Payuonansnwie yucna

N3o0pakeHune yucen Ha YucIoBoM (KoopanHaTHON) ipsiMoii. CpaBHeHUE uucen. Moaynb 4ucia,
reoMeTpuuecKas UHTepHIpeTanus Moays yucia. JleMcTBUs ¢ MONTOXKUTENbHBIMI U OTPHUIIATEIbHBIMU
qrcaaMi. MHOXKECTBO EJbIX YHCEIL.

Koopounama mouxu

OCHOBHBIE MIOHATUS, KOOPOUHAMHBLU 1YY, pACCMOsiHUEe MedHcoy moukamu. Koopounamer mouku.

Hppayuonanvhole uucna

[ToHsiTHE HppAIOHAIEHOTO YKCiIa. Pacrio3HaBaHHe HPPAITMOHATIBHBIX YHCEI.

MHoocecmso OelicmeumenbHbIX Yucei.

«IIpeobpa3zoBanue anredpanyeckux BoipazkeHuii». Otpadotka 3a1a4 Ne § KM OI'D

Hppayuonanvnwie uucna

ITonsiTue uppanMoOHaIBHOIO uHKcia. Pacmo3HaBaHMe HppalMOHANbHBIX uyHcen. [Ipumepsl
JI0Ka3aTeNbCTB B anredpe. Jeiicmeus ¢ uppayuoHaibHeIMU YUCIAMU: YMHONICEHUE, 0eNleHUue, 8036€0eHUe
6 cmenetb.

MHnoowcecmeso OeticmeumenvbHbIx yuce.

«YpaBHenus ». Otpabotka 3agau Ne 9 KM OI'D.

Pagencmea

YucnoBoe paBeHCTBO. CBOMCTBA YMCIOBBIX PABEHCTB. PaBEeHCTBO ¢ MepeMEHHOA.

Ypasnenua

[TousiTe ypaBHEHUS W KOpPHS ypaBHEHUs. [IpedcmasneHue O paGHOCUNbHOCMU YPAGHEHULL.
Obnacmsb onpedenenus ypagrueHus (001acms 00Ny CMUMbIX 3HAYEHULL NePeMeHHOLL).



Juneiinoe ypasuenue u €20 KOpuu

Pemienue nuHENHHbIX ypaBHeHUH. Jlunetinoe ypasnenue ¢ napamempom. Konuuecmeo xopmet
JIUHEUH020 ypasHenus. Pewenue nunelinvlx ypagHeHuli ¢ napamempom.

Keaopamnoe ypasnenue u e2o kopnu

KBagparueie ypaBHenus. Hemonuble KBajpaTHble ypaBHEHUA. [[MCKpUMHMHAHT KBaJpaTHOTO
ypaBHeHus1. dopmyna KOpHEW KBaapaTHOrO ypaBHEHHs. [eopema Buema. Teopema, obpammuas
meopeme Buema. PellieHne KBaJpaTHBIX YPaBHEHHI: HCIOJIb30BaHUE (OPMYIIBI NI HAXOXKICHUS
KOpHEH, epaghuueckuti mMemoo peuleHus, pasiodceHue HA MHONCUmenu, noobop KopHel ¢
ucnonvzosanuem meopemol Buema. Konuuecmso kopmeii k6adpamnozo ypagHeHus 6 3a8UcCUMoCmu om
e20 ouckpumunauma. buxeaopammuvle ypasnenus. Ypaenenus, ceooumvle K TUHEUHBIM U K8AOPAMHbIM.
Keaopammnuie ypasuenus ¢ napamempom.

/lpoono-payuonanvnsie ypagnenusn

Pemenne mnpocreiimmx ApoOHO-TMHEHHBIX YypaBHEHHH. Peuienue OpoOHO-PAYUOHATLHBIX
VPABHEHUII.

Memoobl pewenus ypagueHuil: Memoobl PAGHOCUTbHBIX NPeoOpA308aHUll, Memoo 3aMeHbl
nepemenHoU, epaguyeckuii memoo. Hcnonvzosanue ceoticme hyHKYull npu peulenuu ypasHeHull.

Ipocmeriwue uppayuonansuvie ypasnenus suda (| f (x)=a, \/f (x) = \/g (x) .

n
Ypasnenus suoa X' = a.VYpasnenus 6 yenvix uuciax.

«BeposiTHOCTB coOBbITHI» OTpadoTka 3anad Ne 10 KUM OI'D.

Cnyuaiinvle coovimus

CrnyyaiiHple ONBITHI  (3KCIEPUMEHTHI), JJICMEHTapHBIC CIy4JalHble COOBITHS (MCXOJBI).
BepositHoctn  anmemeHTapHbIX  coObITHH.  CoObITHST B CIy4YalHBIX ~ JKCIEpUMEHTaX U
OJIaronpuATCTBYIONIUE d3JIEMEHTapHbIC COOBITHS. BeposSTHOCTH ciydallHBIX COOBITHHA. OTBITBI C
PaBHOBO3MOXKHBIMH ~ DJIEMEHTApHBIMH  COOBITUAMHU. Kilaccuueckue BEpOATHOCTHBIE OMBITHL  C
HCII0JIb30BAaHUEM MOHET, KyOUKOB.

«@ynkuum u rpagpukm». Otpadorka 3anad Ne 11 KUM OI'D.

Dyukyuu

Honamue ¢pynkuyuu

JlekapToBbI KOOpJIMHATHI Ha MJI0CKOCTH. PDOpMHUpPOBaHUE MPEJCTABICHUNA O METalpeIMETHOM
MOHATHM «KOOPAMHATHD. CrocoObl 3aaHusl PYHKIMNA: aHAIUTUYECKUH, rpaduyeckuii, TaOIMYHBIN.
I'padpux Gynkiun. [Ipumeps! GyHKIMHA, MOTy4aeMbIX B IIPOLIECCE UCCIIEA0BAHMS PA3IMYHBIX PeaIbHBIX
IIPOLIECCOB U pelIeHUs 3aa4. 3HaueHne GyHKIUHU B Touke. CBoicTBa (QyHKIMI: 00J1aCTh ONPEIEICHNUS,
MHOYKECTBO 3HaYEHUH, HYJIH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, YemHOCMb/HeuemHocmy, IPOMEKYTKH
BO3pacTaHus W yObIBaHWs, HauOoJbIIee W HaWMeHbIee 3HaueHUs. MccienoBanue QyHKIMU TIO €€
rpaduky.

Juneinan pynkyusn

CpoiictBa 1 rpaduk yiuHeHON ¢GyHkuMu. YTinoBoi ko3¢ uuueHt npsmoil. Pacrnonoxenue
rpaduka JTMHEHHON (YHKIUU B 3aBUCMMOCTU OT €€ YIJoBOro Ko3(@uiimeHta u cBOOOJHOIO 4JEHa.
Haxooicoenue koagpuyuenmos nunetinou GyHKyuu no 3a0aHHbIM YCLOBUIM: NPOXOHCOEHUE NPAMOT
yepez 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMYU, NPOXOICOEHUe NPAMOU uYepe3 OAHHYI0 MOUYKY U
napannenibHol OaHHOU NPSIMOLL.

Keaopamuunaa gpynxyusn

CpoiictBa u rpaduk kBagpaTuyHod QyHKuuM (mapabona). [locmpoenue epaguka
K8aOpamu4Hou hyHKyuu no mouxkam

Oopamnasa nponopyUoOHaAILHOCHb

CpoiicTBa (DyHKIMHU Y = K ['unepbomna.
X

«ITocsenoBarenbHocTH M Nporpeccum» OtpadoTka 3axau Ne 14 KM OI'D.
Ilocneoosamenvrnocmu u npozpeccuu



UucnoBas MocinenoBaTesIbHOCTh. [IpuMepbl 4HMCIOBBIX IMOCIEA0BATEIBHOCTEN. beCKOHEUHbIE
MOCJIeIOBAaTeILHOCTH. ApudMeTnueckas mporpeccus U ee cBoicTBa. ['eomeTpuueckas mporpeccusi.
Dopmyna obweo uieHa u cymmol N NEPEbIX YIeHO8 apUPMemuueckoll U 2eoMempuyecKoll npocpeccuil

«IIpakTHyeckue pacyersl o popmyaam» OtpadoTka 3axau Ne 12 KUM OI'D

Belpaxxenue ¢ mnepeMeHHOW. 3HaueHHe BblpaxeHus. lloacTaHOBKa BBIPAKEHUM BMECTO
IIEPEMEHHBIX.

Llenvie evipasicenun

CreneHp ¢ HaTypajdbHBIM IIOKa3aTeleM M ee cBoiicTBa. IIpeoOpazoBaHus BBIpaXKEHUH,
COJIEpIKaIMX CTEIICHH C HATYpaJIbHBIM I10Ka3aTelIeM.

OpHowieH, MHOrowieH. JIeMcTBUs ¢ OJIHOWIEHAMU M MHOTOWIEHaMU (CJIOKEHUE, BBIYUTAHUE,
yMHOeHHe). DopMyJibl COKPAILIEHHOI'O YMHOKEHHUSL.

«HepaBeHcTBa M cucTeMbl HepaBeHCTB». OTpabdoTka 3amad Ne 13 KM OI'D.

Hepagencmea u cucmemul nepagencme

Perenrie HEpaBEHCTB C OJHOM MEepEeMEHHOMN: TMHEHHBIX, kgadpamubix. CHCTEMbI HEPABEHCTB C
OJIHOM mepeMeHHO. Pemienue cucreM HEpaBEHCTB C OJHOM NEPEMEHHOM: JIMHEHHBIX, K8AOPAMHUBIX.
N300paxkeHne pemieHus CUCTEMbl HEPABEHCTB Ha YMCIOBOW MPSMON. 3amuCh PELICHUS CHUCTEMBI
HEPABEHCTB.

«I'eomerpuueckne gurypsl. Yriabm». Otpadotka 3amad Ne 15 KUM OI'D.

Benuuunwi

Benuuuna yria. ['pagycnas mepa yria.

Tpeyzonvnuk

CaoiicTBa paBHOOECAPEHHOTO TpeyroibHUKa. BHemHuit yron tpeyronbHuka. Cymma yrioB
TpEYroJbHUKA

«I'eomerpuueckue ¢purypsl. Jaunbn. Otpadotka 3agay Ne 16 KUM OI'D

Duzypol 6 ceomempuu u 6 OKpyHcarouiem mupe

['eomerpuueckas ¢purypa. BuyTpeHHsiss, BHemHssA o6aactu pUrypsl, rpanuna. Jluauu u odnactu
Ha MI0cKocTU. Boinykiiast u HeBbinykias urypsl. [1nockas u Hernockast purypsl. [loHsATHE BETUYHUHBI.
Jlnnna. M3mepenne miimHel. EAMHNULBI U13MEPEHNs JUIMHBI

Boigenenue cBoiictB 00bekTOB. @OpMHUpOBaHHUE MPEICTABICHUM O METAlIPEIMETHOM MOHITHH
«purypa». Touka, 0Tpe30K, IpsMasi, J1y4, JOMaHas, IIIOCKOCTh, YToJl, OMCCEKTpHCa yIila U ee CBOWCTBA,
BU/JIbI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBast cuMMeTpus reoMeTpruueckux Guryp. LlenTpaabHas ciMMETpHs TeOMETpHUECKUX GUryp.

«Ilmomaas MHOTOyroabHuKa». Otpadotka 3agau Ne 17 KM OI'D

H3zmepenus u eviuucienusn

[Mnomagu. dopmyinbl MIOMIAAA TPEYrojJbHHUKA, MapajuleiorpaMMa M €ro YacTHBIX BHUJOB,
Tpanenuu, dopmyna ['epona, dopmyna MmiIomaad BBITYKIOTO0 YETHIPEXYTOJbHUKA, (OPMYIBI JTUHBI
OKPY>KHOCTH U TUIOLIaJAHN Kpyra

«M3mepenust u Bprunciaenus». Orpadotka 3aaaqd Ne 18 KUM OI'D.

H3mepenusa u eviuucnenus

[Tnomanu. ®opmynbl MIOMAAW TPEYTrOJbHMKA, MapajulesiorpaMMa U €ro 4YacTHBIX BHJIOB,
Tpaneuuu, QGopmysia IUIONIAJM BBITYKJIOrO YETHIPEXYTOJbHHUKA, (OPMYINBI UIMHBI OKPYKHOCTH U
ioniaau kpyra. [lnomans npaBUuIbHOTO MHOTOYTOJIbHUKA.

Teopema Iludaropa. Tpuronomerpudeckue COOTHOIICHHS B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.
Tpuronomerpuueckre GyHKIUH yria.

«Teopernyeckue acnektTb». OTpadoTrka 3agay Ne 19 KM OI'D.
TeopeTnueckue aclieKThl, TEOPEMBbI, aKCUOMBI, OIIpeAeTIeHUS, POPMYJIbI, JIEMMBI.



I11. TemaTu4eckoe NJIaHUPOBAHHE

Ne Tema 3agaTus OCHOBHBIE BU/JIbI AEATEIBHOCTH yUalUXCA Komn-Bo
n/m | (Ne 3amanus 8 KUM) 4acoB
1 Boruncnenus u BoinonHsitoT apudmeTnueckre AeCTBUS ¢ PallMOHAIBHBIMU 2
npeobpazoBanus (6 YHCIaMHU, BBIYUCIISIOT 3HAUYSHHS YHCIIOBBIX BBIPAKEHUI,
3amanne KMM) MePEXOJIAT OT OJHOM (OPMBI 3aIUCH YUCIA K APYTOr
2 JleificTBUTENbHBIE N300pakaroT ynciia TOYKaMH Ha KOOPJUHATHON TPSMOI, 2
yucna (7) CPaBHMBAIOT JIEHCTBUTENbHbBIC YHCIA, BHITOTHSIOT
BBIUMCIICHUS U TPe0Opa30BaHus, BEIIOIHIIOT TPUKUIKY
pe3yJibTaTa BRIYUCICHUN.
3 [IpeobpazoBanus BrIMOTHAIOT BEIYUCIICHHS M IPEOOpa30BaHUS 2
anreOpanyecKux apu(METHYECKUX BbIPAKEHUH, TPUMEHSIOT CBOHCTBA
BbIpakeHHi (8) apudmeTHyeCcKuX KBaJApaTHBIX KOpHEH sl peoOpazoBaHus
BBIPA)KCHUI
4 VYpaaenus u (9) PemwaroT nuHelHbIE U KBaJIpaTHbIE YPABHEHUS C OJTHOU 2
IEPEMEHHOM, HEPABEHCTBA C OJHOM MEPEMEHHOMN U UX
CUCTEMBI
5 Oynkiun 1 rpaduku | CTPOSAT U YUTAIOT TPaPUKH Pa3NuIHbIN (YHKIHHA, YATAIOT 2
(11) rpaduku QyHKIHIA, OMUCHIBAIOT C MOMOIIBIO (PYHKIMH
pa3IMYHbBIC 3aBUCUMOCTH MEXIY BETMINHAMH,
MHTEPIPETUPYIOT rpad Ky 3aBUCUMOCTEH
6 Yucnossle u BoinonHsoT npeodpa3oBaHus anredpandeckux BhIpaKEHU, 2
OYKBEHHbIE HaXOJST 3HAUCHUS OYKBEHHBIX BBIPAKEHUMN, OCYILECTBIISIS
BoIpakeHus (13) HEO00XOIMMBIE OACTAHOBKH
7 [IpakTnueckue OcyiecTBISIOT pacdeTsl Mo GopMyiaM, BIPAKAIOT 2
pacyeTsl 1o 3aBHCUMOCTH MEX/TY BETMYNHAMH, BEIYUCIISIOT 3HAUCHHSI
dopmynam (14) YHCJIOBBIX BBIPAXKCHUM
8 [TpakTuko- BEIMOTHAIOT BEIYUCIIEHUS ¥ IPe00pa30BaHus, OCYIIECTBIISIOT 2
OpPHEHTUPOBAHHbIE MIPAKTUYECKHE PACUYETHI, CTPOSIT U HUCCIETYIOT
3amanus (1-5) MaTeMaTHYeCKHEe MOJIEH, UCIIOJIb3YIOT TPUOOPETEHHBIE
3HaHUS U YMEHUS B IPAKTHUECKON JeSITeIbHOCTU
9 I'eomeTrpuueckue BrImonHseT NeHCTBHS ¢ TEOMETPUUYECKIMH (DUTYPaMH, 2
¢urypsl. Yrisl (16) | pemaroT miiaHUMETpUYECKUe 3a/1a4 Ha HAXO0XK/IEHUE
T€OMETPUUYECKHUX BEJIUYUH (YTJIOB)
10 I'eomeTrpuueckue Pacrnio3nator reomeTrpruyeckue GUrypbl Ha MI0CKOCTH, 2
¢urypsl. Jnussl (17) | pa3nuyaroT MX B3aMMHOE MOJI0XKEHUE, H300pakaroT
TreOMETPHUECKUE (PUTYPHI, PEIIAIOT MJIAHUMETPUIECKHE
3aJ]auu Ha HaXO0XKJCHUE T€OMETPUUYECKUX BEIUYHMH (JITHH,
YTJIOB)
11 [Tnomanm Pacnio3narot reomerpuueckue (pUrypbl Ha INIOCKOCTH, PeIaloT 2
MHOTOYTOJIEHUKA TUTAHUMETPUYECKUE 3/Ia49H Ha HAX0XKJICHHE TEOMETPHIECKUX
(18) BEIMYMH (TUIOIAAeH), OCYIIECTBISIOT PacyeThl 1o Gpopmyam
12 W3mepenus u OmnpenensiroT KOOPAMHATHI TOYKH TIOCKOCTH, TIPOBOIST 2
BbruucieHus (19) OTepalliy HaJl BEKTOPAMH, BBIYUCISIIOT JUIMHY U KOOPIUHATHI
BEKTOpA, YTOJI MEXKIY BEKTOPaAMH, CHHYC, KOCHHYC U TAHTCHC
yria
13 Teopernueckue [TpoBoasT MOKa3aTENBHBIC PACCYKICHHUS, OIIEHUBAIOT 2

acriekTol (19)

JIOTUYECKYIO MPaBUIIBHOCTh PACCYKICHUH, PACTIO3HAIOT
OLIMOOYHBIE 3AKITIOYECHUSA




14 HepasencrBa u Pemrarotr ypaBHEHUs1, HEPAaBEHCTBA U UX CUCTEMBI, 2
CHCTEMBbl HEPAaBEHCTB
(13)

15 BepositHOCTB Haxozat BeposSTHOCTD CilydaifHBIX COOBITUI B IPOCTEHIIINX 2
coObITuii (10) pacyerax

16 [TocnenoBarensHOCTH | Pacmo3naror apudmMeTnyeckne 1 reOMeTpUIeCKIe 2
u nporpeccu (14) IIPOrPECCUH, PEIAIOT 331a4K ¢ IPUMEHEHUEM (POPMYJIbI

00I1Iero YJeHa U CYMMbI HECKOJIBKHX YJICHOB IPOTPECCHH

17 Pa6ora c KUM 2
(gactb 1)
Htoro 34

Caiite! aiasg noaroroBka k OI'D u EI'D mo maremartuke.
http://fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust

http://alexlarin.net - pasmuuHbIe MaTepHAIbI IS IIOATOTOBKU

http://www.egetrener.ru - BuIeoypoku

http://www.mathege.ru - oTkpsIThIi OaHK 3aJaHHI

http://live.mephist.ru/?mid=1255348015#comments - OTKpbITHII GaHK

http://reshuege.ru/

http://matematika.egepedia.ru

http://www.mathedu.ru

http://www.ege-trener.ru

http://egeent.narod.ru/matematika/online/

http://alexlarin.net/eqe/2010/zadc3.pdf - TToaroroska x C3

http://alexlarin.net/eqe/2010/C4agk.pdf - [Tonroroska k C4

http://alexlarin.net/ege/2010/c1c3sta.pdf - 3amanusa C1, C3

http://matematika-ege.ru

http://uztest.ru/

http://www.diary.ru/~eek - Maremaruueckoe cooOIIECTBO.

http://www.mathnet.spb.ru/texts.htm meToauueckue MaTepuabl.
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