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IMosicuuTeILHASA 3aICKA

PaGouyass nmporpaMmma mno Kypcy BHEYPOUYHOH /deSITeJIbHOCTH «3a CTpaHMUAMHU
YueOHHKa» s 9 Kijacca cOCTaBJIeHA HA OCHOBe CJICIYIOIIMX HOPMAaTUBHBIX JOKYMEHTOB:

1. ®enepanbubiii  ['ocymapcTBeHHBIM 00pa3oBaTENbHBIA  CTaHAAPT OCHOBHOTO  OOIIETO
oOpa3oBanus (mpukaz Munucrepcra oopa3zoBanus u Hayku PO Ne 287 ot 31.05.2021).

2. OOIT 00O0.

3. Ilonoxxenue o paboueii mporpaMme.

PaGouass mnporpamma OpUEHTHpOBaHA Ha HCIOJb30BAaHUE YUeOHO-METOIUYECKOTO
komruiekca A.I'.Mopakosud, I1.B.Cemenos, JI.A.Anekcanaposa, E.JI.MapnaxaeBa. Anrebpa 9
kiaacc. Yuebuuk. ['eometpus. 7—9 kiaccel: y4eb. mus obrieodpasosar. opranusanmii / [JI. C.
AranacsH, B. @. byry3os, C. b. Kagomuies u ap.]. — 2-e uzn. — M.: [Ipocsemienne, 2014.

[IporpamMMa Kypca OpueHTHPOBaHA Ha yJaluxcs 9-ro kiacca

Hean:

- OBJIAJICHUE CHUCTEMOW MaTEeMaTHMYECKUX 3HAHUM W YMEHUH, HEOOXOTUMBIX [
MPUMEHEHHUS B MPAKTUYECKON ACATEIHHOCTH, U3YyUYEHUS CMEXKHBIX IUCIUILUINH, TMPOIOJDKEHUS
o0pa3zoBaHus;

- HHTEJUICKTYaJIbHOE pa3BUTHE, (POPMUPOBAHME KAueCTB JIMYHOCTH, HEOOXOIUMBIX
YeJIOBEKY VIS MOJTHOLIEHHOM KU3HU B COBPEMEHHOM O0IIIeCTBE, CBOMCTBEHHBIX MAaTEMAaTHUECKOMN
JIESATETLHOCTH: SICHOCTA M TOYHOCTH MBICIH, KPUTUYHOCTH MBIIIUICHUS, UHTYUIUS, JIOTHYECKOTO
MBILUICHHSI, JJIEMEHTOB AQJITOPUTMHUYECKON KyJIbTYpbl, MPOCTPAHCTBEHHBIX MPECTABICHUH,
CIIOCOOHOCTH K IPEOI0JIEHUIO TPYTHOCTEH;

- opMuUpOBaHUE MPEICTABICHUN 00 HIeIX U METOAaX MAaTeMAaTHKU KaK YHUBEPCAIbHOTO
A3bIKa HAyKU U TEXHUKU, CPEACTBA MOJEIMPOBAHNUS SBJICHUH U IIPOLIECCOB;

- BOCIUTAaHUE KYyJIbTYypbl JIMYHOCTH, OTHOIICHHS K MaTeéMaThKe KaK K YacTh
00111e4YeI0BEUECKOM KYJIBTYPBI, UTPAOIIECH 0COOYIO POJIb B OOIIIECTBEHHOM Pa3BUTHH;

- pa3BUTh MPOCTPAHCTBEHHBIE MPEJCTABICHUS U HM300pa3UTENbHbIE YMEHUS, OCBOUTH
OCHOBHBIE  (paKTBI W  METOJABl  IJIAHUMETPUHU, TIO3HAKOMUTHCS C  IPOCTEUITUMHU
MPOCTPAHCTBEHHBIMH TEJIAMH U UX CBOHCTBAMU;

- MOJIyYUTh MPEICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHUpPE U O
Pa3IMYHBIX CIOCO0AaX HX M3y4eHHs, 00 OCOOEHHOCTSX BBIBOJIOB M IPOTHO30B, HOCSIIUX
BEPOSATHOCTHBIN XapakTep.

3agaun:

- Pa3BUTHE BBIYUCIUTEIBHBIX U (DOPMATHHO-ONIEPATUBHBIX aIreOpandyecKux yMEHUH 0
YPOBHSI, TO3BOJISIOLIETO YBEPEHHO HCIIONb30BaTh HMX IpPU PEHICHUH 33Jad MaTEeMaTUKu U
CMEXHBIX TTPeIMETOB ((hU3UKa, XUMUS, OCHOBBI UHPOPMATHUKHN U BHIYUCITUTEILHON TEXHUKH H JIP.
YCBOEHHUE amnmnapara ypaBHEHHUH W HEPABEHCTB KAaK OCHOBHOI'O CPEACTBA MaTEeMaTHYECKOTO
MOJIEJTMPOBAHUS PUKIIATHBIX 3aa4);

- ocyulecTBieHne (YHKIIMOHATIHHOW TMOJTOTOBKM YYAIlIUXCS; OBIAJ€HUE KOHKPETHBIMU
3HAHUSMHU HEOOXOAMMBIMH JIJISl TPUMEHEHHUS B PAKTHYECKON IeITeTbHOCTH;

- BBISIBIICHUE U PA3BUTUE MATEMATUUYECKUX CIIOCOOHOCTEH, MHTEIIEKTYaIbHOTO Pa3BUTHS
YUYCHHKA.

TexHonornu, MNpuUMeHseMble Ha 3aHATUAX: HMHOOPMAIMOHHO — KOMMYHHKAI[MOHHAsS
TEXHOJIOTHS; TEXHOJIOTHS Pa3BUTUS KPUTHUECKOTO MBIIUICHHS; TEXHOJOTHUS DPa3BUBAIOIIETO
o0yueHHsI; 3/0pOBbE cOeperarone TEXHOJIOTUH; TEXHOJOTUs NpoOJIeMHOro oOydeHus;
TpaJMLMOHHbIE TEXHOJIOTUH (KIIACCHO-YPOYHAasi CUCTEMA).

CpencrBa o0y4deHusi: yuyeOHble TIOCOOMS, NUIAKTUYECKHI MaTepuai, TeCTOBBIN
MaTepual, cpenctBo HariasiAHOCTH, TCO (TeXHUYecKue cpe/icTBa 00yUueHus),

®opmbl U MeToabI padoThbl: [IporpamMma mpemycmaTpuBaeT NPOBENCHHE 3aHATUN B
pa3nnuHoil gopme: paboTa B mapax, IpynmnoBble (opMbl pabOThl, MHAWBHIyallbHas padoTa,
CaMOOILIEHKA U CAMOKOHTPOJIb, B3AMMOOILIEHKA U B3aUMOKOHTPOJIb.




Pexxum 3aHATHIL: 3aHATHS IPOBOATCS | pa3 B Hememto (Bcero npemxycMoTpeHo 34 gaca),
MPOJIOJKUTENBHOCTh — 40 MUHYT.

@opMbl MpeICTABJEHUS Pe3yJbTATOB: YydyacTHE OOydYaromMXcsi B KOHKypcax u
KOH(EPEHIMSIX Pa3IM4HOTO YypOBHS. M3ydeHHe pe3ylnbTaTUBHOCTH OCBOEHUS IMPOTPAMMBI
MPOXOJIUT MYTEM HEMOCPEACTBEHHBIX HAOIIOACHUM 3a ydalluMUCs, UHIUBUIYaIBHOTO ONpOCa,
YCTHOW TPOBEPKU 3HAHWN, MUCHMEHHOTO CAaMOKOHTPOJS y4YallMMHCS CBOMX pador. OreHka
KauyecTBa OCBOCHHS MPOTPaMMBbI: B XOJI€ pealn3aliy JaHHOU MPOrpaMMbl HE MTPEAIoIaraeTcs.

Kputepuun oueHuBaHusi Ppe3yJabTaTOB  OCBOCHHS  IPOTPaMMbl  BHEYPOUYHOM
JEeSTEIIbHOCTH: 3aWHTEPECOBAHHOCTh OOYYAIOMIMXCS U UX pOoAuTeNiel (MLl X 3aMEHSIIOIINX) B
peanu3anuu JAOMOHUTEIBHOTO 00pa3oBanus B Jluiiee; TBOPUECKUE JOCTHIKEHUS O0YUArOIIIXCS
(pe3ynbTaThl  y4acTus B  HAYYHO-TIPAKTUYECKUX  KOH(PEPEHIUSAX, HHTEIJICKTyalbHbIX
OJIMMITHAAX ) MKOJIHHOTO, MyHHIIUIIATFHOTO, PETUOHAILHOTO U (peIepalIbHOTO YPOBHEH; CBSI3b C
COLILYMOM.

Metoael OOy4eHHs, NpPUMEHSEMBbIE Ha 3aHATHSIX C OOYYaIOIUMHUCS C OCOOBIMHU
BO3MOXXHOCTSIMU  3/IOPOBbS: HATJSAHOCTh, WJUTIOCTPATHBHOCTH. [Ipomecc oOyueHHS Takux
NIKOJILHUKOB MMEET KOPPECKIIMOHHO-PA3BUBAIONINI XapaKTep, HAMPABICHHBIA Ha KOPPEKITUIO
UMEIOLINXCSA Y 00y4YaromuXcsi HEIOCTAaTKOB B Pa3BUTUU, MPOOETIOB B 3HAHUAX W OMHPACTCS Ha
CyOBEKTUBHBIHN ONBIT MIKOJLHUKOB U CBSI3b C PEATTbHOM KU3HBIO.



Pasznen 1. Ilnanupyemblie oOpa3oBaTe/ibHbIE Pe3yJIbTaThl
W3ydenue maHHOTO Kypca CrocoOCTBYeT (DOPMHUPOBAHMIO Y YYALIUXCS JHUYHOCTHBIX U
METaIPEeIMETHBIX PEe3yJIbTaTOB OOYYEHMs, COOTBETCTBYIOLIMX TpeOOBaHUSIM (eaeparbHOro
rOCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa OCHOBHOTO O0IIEro 00pa3oBaHMs.
JIn4HOCTHBIE pe3y/IbTaThI:

J @dopMHUpPOBaHUE OTBETCTBEHHOI'O OTHOLICHMS K YYEHHIO, TOTOBHOCTH K
CaMOPa3BUTHIO U CaMOOOPA30BaHMIO HA OCHOBE MOTHUBAIMM K 00yUEHHIO, OCO3HAHHOMY
IIOCTPOCHUIO MHIUBUAYaJIbHOW 00pa30BaTENIbHOM TPAEKTOPUU C YUYETOM YCTONYMBBIX
IIO3HABATEJIbHBIX HHTEPECOB, BEIOOPY MPO(GUIBHOI0 MaTEMATUYECKOTO 00pa30BaHHUS.

J @opMUpOBaHME  LEJIOCTHOIO  MHUPOBO33PEHHS,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU.
. ®opMupoBaHHE KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-

M CCJIEI0BATEIBCKOM, TBOPUECKON U IPYIUX BUJAX JACSITEIbHOCTH.
MetanpeamerHblie pe3yabTaThl:

. dopMHUpOBaHUE YHHMBEPCAIbHBIX YUYEOHBIX NEHCTBUI (II03HABATEIbHBIX,
PEryJIsSTHBHBIX, KOMMYHUKATUBHBIX), OOECHEUMBAIOIIUX OBJIAJACHUE KIIOYEBBIMU
KOMITETEHIIMSIMU, COCTABIIFOLIMMYU OCHOBY YMEHUS YUYHUTHCS.

. @dopMHUpOBaHME YMEHHUS  CAMOCTOATEIbHO CTaBUTh  y4eOHblE U
MI03HABATENIBHBIC 33]1a4H, MPEOOPa30BbIBATh MPAKTUYCCKYIO 33]]auyy B TEOPETHUECKYIO U
Hao000pOT.

o CDOpMI/IpOBaHI/IC YMCHUA IJIAaHUPOBATh IIYTHU JOCTUKCHUA ueﬂeﬁ, BBIJACIATH

JIbTEpPHATUBHBIE CIOCOOBI JOCTHIXKEHHs LeJId, BbIOMpaTh Haubojee paluoHaJIbHbIE
METO/BI, OCYIIECTBIISITh ITO3HABATEIbHYIO pE(UIEKCHI0O B OTHOIIECHUHM JCHCTBHH IO
pELICHUIO YYeOHbIX U MI03HABATEIbHBIX 3a/1a4.

o ®opMUpOBaHUE OCO3HAHHOW OLICHKM B y4EOHOH NeATEeNIbHOCTH, YMEHMS
COJepKAaTeIbHO OOOCHOBBIBATH TIPABWJIBHOCTH pe3ysbTaTa MW Crocoda JeHCTBHS,
a/ICKBaTHO OIICHMBAaTh CBOM BO3MOXHOCTH JOCTIDKEHHUS LEJIH CaMOCTOSATENIbHOM
NEeSITETTHHOCTH.

. dopMupOBaHUE YMEHHUS JIOTUYECKH PACCYXKAATh, JIENaTh YMO3AKIIOUSHHS
(MHIYKTUBHOE, JEITyKTHBHOE M TI0 AaHAJIOTHH), apTyMEHTHPOBAHHBIC BBIBOJIBI, YMEHUE
0000111aTh, CpaBHUBATH, KJIACCU(PHUIIMPOBATH.

o dopMupoBaHHE YMEHHUs CO3[aBaTh, NPUMEHATh M MpPeoOpa3oBHIBATH
3HAKOBO-CUMBOJIMUECKHE CpPEACTBA, MOJENH, CXEMBl Ui pEIeHus YYeOHBIX H
MO3HABATENbHBIX 33/1a4.

o OBnazieHre OCHOBaMHU 03HAaKOMHTEIBHOT'0, U3yYaIOIIEero, YCBAaUBAIOIIETr0 U
TIOWCKOBOTO UTEHHSI, peIIEKCUBHOTO YTEHUS, (POPMHUPOBAHNUE YMEHHUS CTPYKTYpHUPOBATh
MaTeMaTHYeCKue  TEKCThl,  BBLAEIATh  IJIABHOE,  BBICTpAauBaTh  JIOTMYECKYIO
MOCJIE0BATEIbHOCTh U3J1araéMoro MaTrepuara.

. dopMupoBaHE KOMIIETEHTHOCTH B oOjacTu ucmnoib3oBanus MKT, kak
MHCTPYMEHTAJIbHON OCHOBBI Pa3BUTHs YHUBEPCATBHBIX YUEOHBIX JeHCTBUI.
IIpexmeTHbIe pe3yabTaThI:

e DopMupoBaHKE MPENCTABICHU O MaTeMaTHKE KaK O 4acTh OOIIeYeToOBeUECKON
KYJIbTYpBI, pOpME ONMUCAHUS U 0COOOT0 METO/1a MO3HAHUS JeHCTBUTEILHOCTH.

eDopMupoBaHre NPEACTABICHUS OO0 OCHOBHBIX H3y4aeMbIX MOHATUSAX Kak
BOKHEHIIINX MaTEMATUIECKIX MOJIEIISX, TIO3BOJIIFOIINX OIMCHIBATH PEATbHBIEC TTPOIIECCHI.

ePa3BuTHE yMEHHMI paboTaTh C y4eOHBIM MaTeMaTHYECKUM TEKCTOM, I'PaMOTHO
BBIPA)KaTh CBOM MBICIIM C TIPUMEHEHUEM MaTeMaTHYEeCKOH TEPMUHOJIOTHH W CHMBOJIAKH,
OPOBOJIUTHh  KJIACCHU(HKAIMIO,  JIOTHUECKOe  OOOCHOBAaHME M JI0Ka3aTelbCTBa
MaTeMaTHYECKUX yTBEP)KICHHUW, OICHUBATH JIOTHYECKYIO MPABHIIBHOCTh PACCYKICHHIA,
pacIio3HaBaTh JOITMYECKH HEKOPPEKTHBIE PacCy KICHHUS.



e DopMHUpOBAaHUE TMPEACTABICHUH O CUCTeMe (DYHKIMOHAIBHBIX TOHSITHH,
(YHKIMOHAIBHOM S3BIKE U CHMBOJIMKE; Pa3BUTHE YMEHUS HCIIOIB30BaTh (DYHKIIMOHAIEHO
— rpaduuecKue NpeACcTaBiICHUs Ul PeIeHUs Pa3IMuYHbIX MaTEMaTHUECKUX 3a/1a4, B TOM
YHCIIe: PEUICHUs] YPAaBHEHUH U HEPABEHCTB, HAXOXKICHHUS HAHOOJBIIEro U HAMMEHBIIIETO
3HAYCHWH, UI1 ONHCAaHWA M aHalIu3a peaJbHbIX 3aBUCUMOCTEHM M IPOCTEHUIINX
[apaMeTPUIECKUX UCCIECIOBAHUN.

eOBiajseHUE CHUMBOJIBHBIM  SI3bIKOM  aireOppl, IpPUEMAMM  BBIOJHEHUS
TOKJAECTBEHHBIX IIPe00Pa30BaHMI BbIpaKEHU, peIlieH s TMHEHHBIX YPAaBHEHUHN U CUCTEM
JIMHEHHBIX YPaBHEHUM, a TAK)KE€ YPAaBHEHUM, PELICHUE KOTOPBIX CBOAUTCS K Pa3IOKECHUIO
HAa MHOXUTEIIM; pPa3BUTUE YMEHUH MOJEIMPOBaTh pealbHbIE CUTyalud Ha
MaTE€MaTU4YeCKOM SA3BbIKE, COCTABJIATh YPABHEHMs II0 YCJIOBMIO 3aJa4d, MCCIIEI0BATh
IIOCTPOCHHBIE MOJIENIM U UHTEPIIPETUPOBATh pe3ynbTar. Pa3BuTHE yMEHHI HCIIOJIB30BATh
UJICI0 KOOPAMHAT HA IJIOCKOCTH IS PEILCHUs YPAaBHEHUM, HEPABEHCTB, CUCTEM.

eOBnasicHue OCHOBHBIMHU CIOCOOAMH MPEJCTABICHHUS M aHATU3a CTATHCTUYECKUX
JAHHBIX; (OpPMUpPOBaHHE TMPEICTABIEHUH O CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B
peaIbHOM MHpE U Cloco0ax MX HM3y4YeHUs, O NPOCTEUIINX BEPOATHOCTHBIX MOJIENSIX.
PazButne ymeHMs u3BIEKaTh HH(OpMaALUIO, MPEACTaBICHHYIO B Ta0iuuax, Ha
auarpaMmax, rpaukax, ONUChIBaTh M aHATU3UPOBATh YHCIIOBBIC JAaHHBIE, HCIIOJIb30BATh
IIOHMMAHHE BEPOATHOCTHBIX CBOMCTB OKPY>KAIOIIUX SIBJICHUH ITPU NPUHATHH PEILICHU.

ePa3BuTHEe YMEHHMH NPUMEHATH M3YYEHHbIE IOHATHS JUIsl pEIIEHUs 3ajad
IIPAaKTUYECKOIO0 COACPKAHUS M 3aJad CMEKHBIX JUCHMIUIMH. YMETh OCYLIECTBIATH B
BBIp@KEHUSAX U (hOpMyJlaX YMCIOBbIE IMOJCTAHOBKU U BBINOJHATH COOTBETCTBYIOLIME
BBIYKCIICHHUS.



Paznen 2. Cogepxanune Kypca
Apujpmernka
Harypanbnble unciia. CreneHb ¢ HATypalbHbIM I10KA3aTEIEM.
Paunonaneubie uuciaa. Mopynbs (aOcomtoTHass BenuuuHa) uyucia. CpaBHEHHE

paloHaIbHbIX uyncen. ApudmMerndyeckue AeUCTBUS C pallMOHATbHBIMU YynciaMu. CTerneHb
C LIEJIBIM ITOKa3aTesieM. YHCI0BbIE BBIPAKEHHUs, IOPAIOK ACHCTBUM B HUX, UCIIOJIB30BAHUE
CKOOOK. 3akoHBI apu(METHUECKHX JCUCTBUH: TEPEMECTUTEIbHBIN, COYeTaTeIbHBIN,
pacrpeaenuTeIbHbIN.

HevictButenbHble yucna. KBaapatHelii kopeHb W3 yucia. KopeHb TpeThel CTEleHH.
[Tonsatue o KOpHE N-0i1 cremeHW u3 uucna. JleHCTBUTENbHBIE YMCIAa KaK OECKOHEYHBIC
necsTuuHble 1poou. CpaBHEHHE 1eHCTBUTENBHBIX YUCEll, apuMeTuyecKre JeCTBYS Ha/l HUMHU.
Otanbl pa3BUTHUSI NPEACTaBIEHUM O uucie. V3mepeHus, npuOIM>KeHUs, OLIEHKH. Pa3zmepsl
00BEKTOB OKPY’KAIOLIEro HacC Mupa (OT AJIEMEHTapHbIX YacTUIl 10 BceneHHoil), MUTeIbHOCTD
IIPOLIECCOB B OKpy2KaroeM Hac mupe. [IpencraBinenue 3aBUCUMOCTH MEXy BEITUYMHAMU B BUJIE
dbopmyi. BeineneHne MHOXKHUTENS — CTENICHH JIECATH B 3allUCH YUCIA.

Auredpa

Anrebpanyeckue apobu. Apudmerndeckue omepanuu Haja anreOpandecKuMu
npo0siMu. BykBeHHBIE BhIpaKE€HUS (BBIPAKEHHS C TEPEeMEHHBIMHU). YHMCIOBOE 3HAaYEeHHE
OykBEeHHOro BbIpaxkeHus. JlomycTHMble 3HAa4YeHHs] TEPEMEHHBIX, BXOMSIIUX B
anreOpanyeckue BeIpakeHUs. [locTaHoBKa BBIpa)KEHUH BMECTO IEepeMEHHBIX. PaBeHCTBO
OyKBEeHHBIX BbIpakeHUH. ToxkaecTBO, [0KazaTenbcTBO TOXAeCcTB. [IpeoOpasoBanus
BBIPAKCHU.

CaoiicTBa cTeneHel ¢ 1enbM nokasareneM. MuHorowiensl. CiioxeHue, BBIUYUTAHUE,
YMHOX€HHE MHOIOWICHOB. POpMyJbl COKPAIlEHHOIO YMHOXKECHMS: KBaJapaT CyMMBbl U
KBaJIpaT pa3HOCTH, KyO0 CyMMBbI U Ky0 pasHocTu. @opmyia pa3HOCTH KBaapaToB, (opMyia
CyMMBI KyOOB M pa3HOCTU KyOoB. Pa3nokeHne MHOTOWIeHa Ha MHOXHUTENIU. KBajapaTHbIit
TpexuieH. BbiaeneHne IOMHOrO KBajapaTa B KBaJpaTHOM TpexwieHe. Teopema Buera.
PaznoxeHne KBaIpaTHOroO TpEXWICHa Ha JIMHEHHBIE MHOXUTEIU. MHOTOYIEHBI C OJHON
nepeMeHHOH. CteneHb MHOrowieHa. Kopenb MHOrowieHa.

Anrebpanyeckas npoOb. Cokxpamenue npoOeid. JleiicTBus ¢ anreOpandecKuMu
IpOOsIMHU.

PanmonaneHble BbhIpakeHUs: M UX npeoOpa3oBaHusi. CBOWCTBa KBaJIpaTHBIX KOPHEH U MX
[IPUMEHEHNE B BBIYUCIICHUSX.

VYpaBHEHHs U HEPABEHCTBA. Y paBHEHHUE C OAHON nepeMeHHOW. KopeHb ypaBHEHMS.
Jluneitnoe ypaBHenue. KBagpaTHoe ypaBHeHHe: (hopMyIia KOpHEH KBaIpaTHOTO YpaBHEHUS,
Pemrenne panmoHanbHBIX ypaBHEeHUN. [Ipumepsl pemenns ypaBHEHUHN BBICIIUX CTEIEHEH;
METO/bI 3aMEHBI IEPEMEHHOM, PA3JIOKEHUS HA MHOXKHUTEIIH.

VYpaBHEeHHE C JByMs IEPEMEHHBIMU; PEUICHUE YpPAaBHEHUS C JABYMS IIEPEMEHHBIMM.
Cucrema ypaBHeHMH; pemieHue cucteMbl. Cucrema ABYX JIMHEWHBIX YpPaBHEHHH C AByMs
NEPEeMEHHBIMH; pEIIEHHE IOJICTAHOBKOM M aireOpanvyeckuM CIIOKEHHEM. YpaBHEHHE C
HECKOJIbKUMU TIepeMeHHbIMU. [Ipumepsl pemieHuss HenumHEWHBIX cucteMm. [Ipumepsl pemeHus
YPAaBHEHUH B LIEIBIX YUCIAX.

HepaBenctBo ¢ onHOM nepeMeHHoM. Pemienue HepaBeHcTBa. JIMHENHHBIE HEPABEHCTBA C
OJIHOI mepeMeHHON M ux cucrteMbl. KBagpatHeie HepaBeHcTBa. [Ipumepsl pemieHust 1poOGHO-
JIMHEVHBIX HEPABEHCTB.

UwucnoBble HEpAaBEHCTBA M MX CBOMCTBA. [[0Ka3aTeNbCTBO YHMCIOBBIX M alreOpandecKux
HEPaBEHCTB.

Ilepexonq oT crmoBecHOW (OPMYTUPOBKH  COOTHONIICHHM MEXAY BEIMYHMHAMH
anreOpanyeckoil. PemeHne TeKCTOBBIX 3a/1a4 anredpanyeckuM CrocoooM.

UYucnoBsle mocnenoBarenbHOCTU. [loHATHE TOcienoBaTeNbHOCTH. ApudpMeTndeckas H
reomerpuueckas nporpeccud. Gopmyssl 00Iero ujieHa apuMeTHUecKo W reoMeTpuyYecKon
MPOTPECCHI, CYMMBI TEpPBBIX HECKOIBKMX WICHOB apU(PMETHYECKON U TEOMETPUUYECKON
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MPOTPECCUI.

Yucnoseie Gynkuuu. Ilonstue Qynkuun. O6nacts omnpenenenus (yHkipn. CrocoOsl
3amanus GyHkuuH. ['paduk GyHKIMHM, BO3pacTaHHue W yObIBaHWE (YHKIIMHM, HAuOOJbIIEe W
HaVMEHbIIee 3HA4YeHUs (QyHKIUH, HyIH (QYHKIMH, TPOMEXYTKH 3HAKOMOCTOSHCTBA. UreHue
rpaduKkoB QPyHKITUH.

@OyHKIUY, ONUCHIBAIOIINE NPAMYI0 U O0paTHYIO MPOMOPLUUOHAIBHYIO 3aBUCUMOCTH, UX
rpaduku. JIunenas GyHkius, ee rpaduk, reoMeTpUIeCKUid cMbIc Koddduiinenton. ['unepbdoma.
KBanpatnunas ¢yskuus, ee rpaduk, mnapabomna. KoopauHatbl BepmMHBI Mapadoibl, OCh
cumMmerpun. CreneHHble (QYHKIMHM C HaTypaJbHBIM II0Ka3zaTeneMm, uX rpapuku. ['paduku
(GyHKIMA: KOpEeHb KBaJpaTHBIN, KOpeHb KyOuWdeckuil, Moaynb. Mcnonp3oBaHue rpadukoB
(GYHKUMH 1715 pellieHus] ypaBHEHUH U CUCTEM.

[Tpumeps! rpaduvecKux 3aBUCUMOCTEH, OTPAXKAIOIIUX peabHbIC MPOIECChl: KouebaHue,
II0Ka3aTeJIbHbII POCT; YUCIIOBBIE (PYHKIINH, OIMCHIBAIOIINE 3TH IIPOLIECCHI.

[MapannenbHplii IepeHOC rpadUKOB BAOJIb OCEH KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBHO
oceil.

Koopaunatsl. M300paxkenue yucen ToukamMu KOOpAMHATHOHN mpsiMol. ['eomerpuueckuit
CMBICJI MOAYJIS Yncia. YUcaoBble MPOMEXYTKU: UHTEPBaJ, OTPE30K, Jy4. dopmyina paccTosHus
MEXIYy TOYKaMU KOOPIAUHATHON IIPSIMOIA.

JlekapTOBbl KOOPAMHATHI Ha IUIOCKOCTH; KOOpPAMHATBHI TOUKU. KoopauHaThl cepeauHbl
otpe3ka. DopMyria paccTOSIHUA MEXKIY IBYMs TOUKaMU IJIOCKOCTH. Y paBHEHUE MPSIMOM, YIJIOBOM
K03 PULKMEHT NpsAMOH, yCI0BHE NApaIeIbHOCTU MPSIMBIX. Y paBHEHHE OKPYKHOCTH C LIEHTPOM
B HayaJie KOOPJIUHAT U B JIIOOOH 331aHHON TOYKE.

I'papuueckas uHTEepHpeTanys YpaBHEHUH C JAByMS HEpPEMEHHBIMM M MX CHCTEM,
HEPABEHCTB C JABYMs IEPEMEHHBIMU U UX CHCTEM.

I'eomeTpus

HavanbpHble MOHATHS U TEOPEMBI TEOMETPUH.

BO3HMKHOBEHHE F€OMETPHUH U3 TPAKTUKHU.

['eomerpuueckue Gurypsl u Tena. PaBeHCTBO B T€OMETPUH.

Touka, npsiMasi ¥ MJIOCKOCTb.

[ToHsITHE O TEOMETPUUECKOM MECTE TOUEK.

Paccrosnue. Otpe3ok, ayu. Jlomanas.

VYron. Ilpsmoit yron. Octpele M Tynble yriabl. BepTukalbHble U CMEXHBIE YIJIBL.
buccekrpuca yria u ee cBOWCTBa.

[TapannensHble U nepecekaromrecs npsmele. [lepneHIuKyIsIpHOCTb NPSAMBIX. TeopeMbl 0
NapaJuIEIbHOCTH U NEPIEHANKYJIAPHOCTU NpsMbIX. CBONWCTBO CEPEAMHHOIO NEPIEHIUKYIIApa K
otpesky. [leprienuKynsp v HakJIOHHas! K psAMOil. MHOroyronbHUKU. OKPY>KHOCTb U KPYT.

Tpeyronasauk. IIpsMoyronbHble, OCTPOYTOJbHbIE, U TYNOYTOJbHbIE TPEYTrOJbHUKH.
Bricota, wmeamana, OwucCcekTpuca, CpeaHsis JWUHUS TpeyroibHUKa. PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE TPEYTOJbHUKH; CBOMCTBA U MPU3HAKU PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3naku paBeHcTBa TpeyroidbHUKOB. HepaBeHcTBO TpeyronbpHuka. Cymma YIiioB
TpEyToJibHUKa. BHEIIHUE yIIibl TpEYTroidbHUKA. 3aBUCUMOCTb MEX/1y BEIMYMHAMU CTOPOH U YTJIOB
TPEeyroJbHUKA.

Teopema ®aieca. [TonoGue TpeyronbHUKOB; KOG PHUIMEHT noxodus. [IpusHaku nogoous
TPEYrOJIbHUKOB.

Teopema Iludaropa. IlpusHaku paBeHCTBa NPSAMOYTOJIBHBIX TpeyroibHUKOB. CHHYC,
KOCHHYC, TAaHT€HC, KOTAHI€HC OCTPOTO yIJla MPsIMOYTOJIBHOTO TPEeyrojbHUKa U yriaoB oT 0° no
180°; mpuBeneHue Kk ocTpoMy yriy. PemeHue npsIMOYTOJIBHBIX TpeyroJbHUKOB. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOpMyJibl, CBA3BIBAIOIINE CHUHYC, KOCHHYC, TaHI€HC,
KOTaHT'€HC OJHOIO M TOro e yria. Teopema KOCHMHYCOB M TE€OpeMa CHHYCOB; IPHUMEPBI UX
MPUMEHEHHUS JUI BBIYUCIICHUS 3JIEMEHTOB TPEYTrOJIbHHUKA.

3ameuaTeNbHbIE  TOYKM ~ TPEyrOJIbHMKA:  TOYKM  IEPECEUYEHUsT  CEPEAMHHBIX
NEePIEeHIUKYISIPOB, OUCCEKTPHUC, MEHAH.



UYeteipexyronbpHuk. [lapamnenorpamm, ero cBodcTBa W TpU3HAKHU. [IpsIMOYroibHUK,
KBaJpaT, poMO, UX CBOMCTBA M MPU3HAKHU. Tparerysi, CpeaHsIs INHU TParelnu; paBHOOEIPEHHAs
Tpaneuus.

MHoroyronpHuku.  Beimyknsle  MHOroyroipHuku. Cymma — YIVIOB  BBIITYKJIOIO
MHOI'OyTOJIbHUKA. BriucaHHbIe U ONKMCaHHBIE MHOTOYTOJIbHUKH. [IpaBUIIbHBIE MHOTOYTOJIbHUKH.

OxpyxHoctb u Kpyr. llentp, pamuyc, auamerp. [yra, xopma. Cekrop, CErMEHT.
LleHTpanbHBIN, BIMCAHHBIN YIOJl; BEJIMYWHA BIIMCAHHOIO yria. B3auMHoe pacnoioxkeHue npsamon
U OKPYXHOCTH, ABYX OKpyxHocTed. KacarenbHass M cekymias K OKpPYXXHOCTH, PaBEHCTBO
KacaTeJIbHbIX, MPOBEJCHHBIX M3 OAHOW TOYKH. MeTpUYeCKHE COOTHOILUEHUS B OKPY’KHOCTH:
CBOMCTBA CEKYILUX, KaCaTEIbHBIX, XOPJ.

OKpyXHOCTb, BIHMCaHHasi B TPEYIOJbHUK, M OKPYKHOCTb, OIIMCAaHHAs OKOJIO
TpeyrojbHUKa. BrnucaHHble M ONMCAHHBIE YETHIPEXYTOJbHUKHU. BIMcaHHBIE W ONHMCaHHBIE
OKPY’KHOCTHU IIPaBUIIbHOTO MHOTOYTOJIbHUKA.

N3mepenne reomerpuueckux BenuuyuH. JlnuHa ortpeska. [InuHa jnomaHO#, mepuMeTp
MHOI'OYTOJIbHHUKA.

Paccrosinue ot TOukM 10 psAMoi. PaccTrosiHue Mexay napajuieabHbIMU NpAMbIMA. JTHA
OKpY>KHOCTH, yucio I1; nnuna nyru. Bennunna yria. I'pagycHast Mepa yriia, COOTBETCTBUE MEXTY
BEJIMYMHOM YIUIa U JUIMHOW TyTH OKPYKHOCTH.

[TonsTre o miomaay miockux ¢uryp. PaBHococTaBieHHbIe U paBHOBETUKHE QUTYPBHIL.

[Inomane nmpsmoyrosbHuKa. Ilnomans mapamienorpamMma, TPEYroJIbHUKAa W TPANECLUU
(ocHoBHBIE (hopMyITbI). DOPMYIIBI, BRIpAKAIOIIUE TUIOIIAIb TPEYTOIbHHUKA: YepPe3 JBE CTOPOHBI U
yrojl MEXJy HHMH, 4epe3 TMEepUMETp W PaJAuyC BIHMCAHHOH OKPYXHOCTH, Gopmyna ['eponHa.
[1nowmane yersipexyrojapauka. Ilnomanes kpyra u miomaas cekropa.

CBsi3b MEXTy IUIOMIAISMU MTOJOOHBIX PUTYD.

DJIeMeHTbI JIOTUKH, KOMOMHATOPUKH, CTATUCTHKH U TEOPUH BEPOSATHOCTEH

JokazatenbcrBo. OnpeneneHusi, J10Ka3aTeabCTBa, aKCUOMbI U TEOPEMBI; CIIEICTBHUS.
HeoOxonumele n pocratousble ycnoBus. Kontpmnpumep. Jloka3aTenbCTBO OT MPOTHUBHOTO.
[Ipsimast u 0OpaTHast TEOPEMBI.

ITonsaTne 00 akcHOMaTUKE U AKCHOMATUYECKOM ITOCTPOEHUH reoMeTpuH. [1aThlii moctynar
OBKJIN/IA U €T0 UCTOPHUSI.

MHoxecTBa M KOMOMHaTOpHKa. MHOXECTBO. DJIEMEHT MHOXECTBA, MOJAMHOXKECTBO.
OO0beauHEeHUE U TIepeceueHrne MHOXKECTB. J{narpammel Dimepa.

ITpumeps! pemeHnst KOMOMHATOPHBIX 3a]a4: Iepedop BApHAHTOB, IPABUIIO YMHOKEHHS.

Cratuctuueckue naHuble. [IpeacraBnenue 1aHHbBIX B BUJE TaOIUll, AMarpaMm, rpaduKoB.
Cpennue pe3ynbTaToB U3MepeHHd. [IoHsATHE O CTaTUCTUYECKOM BBIBOJIE HA OCHOBE BBHIOOPKH.

[TonsiTHe ¥ MpUMEpHI CITyHYalHBIX COOBITHI.

BepositHOCTB. YacToTa cOOBITHS, BEPOSITHOCTh. PABHOBO3MOXHBIE COOBITHS U MOJICYET MX
BEpOSATHOCTH. [IpencraBieHne o reoMeTpuIecKo BEPOATHOCTH.



Paznen 3. TemaTnueckoe njiaHupoBaHue

HazBanus paznenos (tem) | KonuuectBo DnexTpoHHbIe (ITUPPOBEIE) 00pa30BaTEIbHBIC
4acoB pecypcbl

Anrebpanyeckue 3a1aHUs 13 yacoB 3aHMMaTenbHas MaTEMATHKA - IIKOJIbHUKAM

0a30BOTr0 ypOBHS (omuMMMaBI, UTPBI, KOHKYPCHI IO MATEMAaTHKE)

TeoMeTpraecKHe 3a1aun 6 4acoB http://www.math-on-line.com

6azoBoro yposHs HHaTepHeT-0nbnmoTeka pru3nKo-MaTeMaTHIECKOM
JIUTCPpaATyphl

I'paduku u qrarpaMmsl. 3 gaca patyp

TekcroBbie 3ama4n http://ilib.mccme.ru

PeanbHas nianumeTpus. 3 yaca http://www.problems.ru

Teopus BepossTHOCTEN
Jlornueckue 3aJa4u U I'0JJIOBOJIOMKH

3a1aHMsl TIOBBIILIEHHOTO 9 yacoB http://smekalka.pp.ru

YPOBHSI CIIOKHOCTH

Hroro 34 gaca
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http://www.math-on-line.com/
https://www.google.com/url?q=http://ilib.mccme.ru&sa=D&usg=AFQjCNGuL7J7x0zYcp0rPu-wunjugDFfog
https://www.google.com/url?q=http://www.problems.ru&sa=D&usg=AFQjCNFUTrkWcXfWE2GrBUH5vQxHyJapyQ
https://www.google.com/url?q=http://smekalka.pp.ru&sa=D&usg=AFQjCNEGsdYBW1NLso51_plQeO1JbEam6g

Pa3znen 4

KanennapHo - TeMaTHuecKoe IIAaHUPOBaHHE

Ne n/mt ‘ Ha3Banue TeMbl ‘ Koi-Bo yacos ‘ JaTa no miany
Anredpanyeckue 3aaanusi 6a3080ro ypoBHs (13 yacos)

1-2 OOBIKHOBEHHbBIE u JECSITUYHBIE Ipoou. 2 1-2 nepens
CTaHJapTHBIM BUJI YKCTIA.

3 JIuneiiHble ¥ KBaJApaTHbIE YPAaBHEHHUSI. 1 3 Hepens

4-5 Jlunelinbie U KBajpaTHBIE HEpaBeHCTBA. CUCTEMBI 2 4-5 genens
HEPaBEHCTB.

6-7 Yuca Ha koopauHaTHOM nipsimoid. [Ipeacrasnenue 2 6-7 Henena
pelIeHnii  HEpPaBeHCTB M HMX CHCTEM Ha
KOOPJAMHATHOU MPSIMOIA.

8-9 I'padpuku QyHKIMI 1 MX CBOMCTBA. 2 8-9 nenens

10-11 MHuorounensl. Anredpandeckue IpoOH, CTENEHH. 2 10-11 nenens
JlonycTumble 3Hau€HMsI IEPEMEHHOM.

12-13 UwncnoBsie nociieoBarenbHocTH. [Iporpeccun. 2 12-13 Henens

I'eomeTpuyeckne 3aga4um 6a30B0ro ypoBHs (6 4acoB)

14-15 IToncuer yrnos. TpeyroiabHUK. UeTbIPpEX YT OJIBHHUK. 2 14-15 uenens
OKpYXHOCTb.

16-17 [Tnomanu buryp. YeTbIpeXyroJbHUKH. 2 16-17 nenens
TpeyroabHuk. OKpy>KHOCTb U KPYT.

18-19 Bb100p BEpHBIX YTBEPKACHUM 2 18-19 menens

I'padpuxm n imarpammsl. TexcToBble 3aga4u (3 yaca)
20 Urenue rpad)MKOB ¥ TUAarpamm. 1 20 Hepens
21-22 TekcToBbl€ 33/]a4ul HA MPAKTUYECKUN pacyer. 2 21-22 nenens
PeasnbHasi nnianumerpus. Teopus BepositHocTedi (3 yaca)

23 Pemenue 3a1a4 npakTHYECKOM HAIIPaBJIEHHOCTH 1 23 Henens

24-25 ONEMEHTHI KOMOWHATOPHUKH " TEOpUn 2 24-25 nenens
BEPOSITHOCTEM.

3agaHus NOBBILIEHHOT0 YPOBHS CJI0KHOCTH (9 yacoB)

26 ITpeoOpa3oBaHus anredpanvyeckux BbIPAKEHUH 1 26 Henens

27-28 YpaBHEeHMs1, HEpaBEHCTBA, CUCTEMBI 2 27-28 nenens

29-30 HccnenoBanue (yHKIMHU M MOCTpOEHHUE Ipaduka 2 29-30 Henens
3a/laHus C MapaMeTpoM

31-32 TexkcToBBIE 3agaun 2 31-32 "epens

33-34 ["eomeTpryecKue 3a1a9u 2 33-34 menmens
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JlucT BHECEeHUs U3MEHEHU B pabouylo IIporpammy

Tema
3aHATUA
oo KTII

Hara
3aHATHUS
o KTII

Hara
(hakTuveckas

[Ipuuuna
KOPPEKTUPOBKHU

Croco0
KOPPEKTHPOBKHU

IMoamnuce
YUUTEIS
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