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1. IlosicHuTEIbHAS 3alIHCKA

1.1. Pabouas mporpamma Kypca BHEYPOUHOU AedaTeNbHOCTH « TpynHbIe BOIPOCHI MATEMATUKH »
pa3paboTaHa B COOTBETCTBHHM C IUIaHOM BHeypoudHOU nesrenbHOcTH ['BOY mkomer No 575,
[Ipumopckoro paiiona Cankrt-IlerepOypra B COOTBETCTBUM C TpeOoBaHUSIMHU (hemepaibHOrO
roCyJapCTBEHHOT 0 00pa30BaTeIbHOr0 CTaH/1apTa OCHOBHOIO 00LIETro 00pa3oBaHusl.

[Iporpamma kypca BHEYpOUHOM JIeaTeIbHOCTH « TpyIHbIE BOITPOCHl MATEMATHUKH »
aZipecoBaHa yJamumcs 9 Kiacca u npeaHazHadeHa Juisl moBbIeHus 3 (PEKTUBHOCTH
MOJIrOTOBKU 00yYaroIuXcsl K TOCYJapCTBEHHOM (MTOTOBOM) aTTeCTAIllUU 110 MaTeMaTHKE 3a KypC
OCHOBHOM IIKOJIBI.

AKTyaJbHOCTB porpaMmmal o6ocHoBana BBegeHrueM ®I'OC OO0, a uMeHHO
OpPUEHTHPOBaHA Ha BBIMOJHEHHE TPEOOBAaHUH K COJIEPKAaHUIO BHEYPOUHOM JAESITeTbHOCTH
LIKOJIbHUKOB, a TaK)K€ HAa MHTErPALIMIO U JAOMOJIHEHHE COACPIKAHUS MPEIMETHBIX TPOTrpaMM.
[IporpaMma neparoru4ecku 1eaecoodpasHa, ee pean3aus Co31aeT BO3MOXKHOCTh
Pa3HOCTOPOHHETO PACKPBITUS HHINBUIYAIbHBIX CTOCOOHOCTEH MIKOJILHUKOB, Pa3BUTHUS
HMHTEpeca K pa3InvyHbIM BUIaM JIEATEIbHOCTH, JKeJIaHUSI AKTUBHO Y4aCTBOBATh B MPOAYKTUBHOM
NEeSITEIbHOCTH, YMEHUS CAMOCTOSITEJIbHO OPTaHU30BaTh CBOE CBOOOTHOE BpEMSI, a TaK XKe
noaroroka k OI'D. [IporpamMmma o0yciioBIeHa €ro MPaKTUIECKON 3HAYUMOCTRI0. [leTn MoryT
IIPUMEHUTD MTOJIyYEHHBIE 3HaHUS U IPAKTUUECKUH onbIT npu caade OI'D, a B nanpHeimem EI'D.

Hanpasienue nporpamMmsl — eCTECTBEHHOHay4yHOe. JlaHHas mporpaMMa co3aet
YCIIOBHS 17151 TBOPUECKOW caMopeann3alii JINYHOCTH peOeHKa U MOATOTOBKH K cllade
9K3aMEHOB.

1.2. Ha peanuzaruto naHHoro kypca orsoautcst 1 yac B Henento. [Iporpamma paccuntana Ha 34
yaca:

- 9 xnace — 34 yaca (34 yueOHbIE HE/IEIH)

1.3. Heas nporpammsbi:

» Ppa3BHUTHE WHTEIUICKTYaJbHBIX CIIOCOOHOCTEH ydUallnX;

» yrayOJieHue U paclIupeHUe MaTeMaTHUECKUX KOMIIETEHIU#, popMUpoBaHHE
MPEJICTABJICHUS O MaTeMaTHKe Kak 0 QyHIaMEHTAILHON 00JIacTH 3HAHUI, HEOOX 0TUM O
JUTsI MPUMEHEHUS BO BceX c(hepax oOIedenoBeyecKon Ku3HH;

» TpUOOpPETCHUE ONPECIICHHOTO OIBITA PEIICHUS 3a/1a4u Pa3IMYHBIX TUIIOB, TIO3BOJISIFOIINX
YUYEHUKY MOJTYYUTh JOMOTHUTEIBHYIO TOATOTOBKY JIJIsl CJIaYM SK3aMeHa 0 MaTeMaTUKe
3a KypC OCHOBHOM IIKOJIbI;

» pelIeHue pa3InYHbIX MO CTEIIEHN BaXKHOCTH M TPYAHOCTH 3a/1a4.
3agaum nporpamMmsI:

® OCHOBHOI OCOOEHHOCTBIO 3TOT0 Kypca SIBJIseTCs OTpadoTKa 3a/1aHuil 110 BCEM pasjiesiaMm
Kypca MaTeMaTHKU OCHOBHOM IITKOJIIBI;

® TIOMOYb YYCHHKY BHIOpaTh Mpo(uis B JabHEHIIEM 00YyYeHNU B CPEIHEH MIKOJIE;

e 0000mUTh U YrIyOUTh 3HAHUS IO ANTeOpe U TEOMETPUH 32 KypC OCHOBHOM
0011e00pa3oBaTeIbHOMN IIKOJIBI;

®  pACHIMPHUTH 3HAHUS 10 OTEIBHBIM TeMaM Kypca «Anredpa-9» u «I'eomerpus -9»;

e (opmupoBaHHEe MaTeMaTU4YECKON TPaMOTHOCTH.

Kypc npenycmarpuBaer paccMOTpeHHE TEOPETUYECKOr 0 MaTepralia o MaTeMaTHKe,

MO3TOMY UMEET OOJIBIII0E 00IIe00pa3oBaTEIbHOE 3HAYCHHE, CIIOCOOCTBYET PA3BUTHIO

JIOTUYECKOT O MBIIUICHHUSI, HAMEUYAET U UCIOJIb3YET LEJIbIi psii METAallpEAMETHBIX CBS3EU U

HaIpaBJieH Ha CUCTEMAaTHU3alMI0 3HaHUHN 110 OCHOBHBIM pa3zeliaM IIKOJIbHOW MTPOrpaMMBl.

1.4. bannpHas cucTeMa OLUEHUBAHMS 3HAHUW U YMEHHH y4dallluXcsa OTCYTCTBYET.

Cucrema oleHUBaHUs Pe3yIbTaTOB BHEYPOUHOH 1€ATEIbHOCTH yUaIllUXCs OCYILECTBISETCS
corjiacHo [1om0XeHnI0 0 pEUTUHTOBOM CUCTEME OLIEHKU PE3YJIbTaTOB BHEYPOUHOM
JeSTENbHOCTH.



1.5. ®opmbl pabOTHI: KOJIJIEKTUBHBIC, TPYIITIOBBIE, TAPHEIE.

1.6. [lnanupyemble pe3ynbTaThl:

JIMYHOCTHBIE pe3yJIbTaThI:

1. cpopMHUpPOBAaHHOCTH OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTH
o0yJaronmxcs K CaMOpa3BUTHUIO M caM000pa30BaHUIO Ha OCHOBE MOTHBAIIMM K OOYYEHHUIO U
MIO3HAHUIO, BBHIOOPY JajbHeWIero oopa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpe npodeccuit u
NpopecCHOHANBHBIX  TMPEANOYTCHUH,  OCO3HAHHOMY  TIOCTPOCHHI0  MHIWBUIAYyaJIbHON
00pa30BaTeIbHON TPACKTOPHH C YUETOM YCTOMYMBBIX TTO3HABATEIHLHBIX HHTEPECOB;

2. chOpMHUPOBAHHOCTh LEJIOCTHOTO MHMPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHI HAYKH U OOIIECTBEHHOM MPAKTUKH;

3. chopMHpPOBAaHHOCTP KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B OOIIEHUHM M COTPYIHHUYECTBE CO
CBEPCTHMKAMH, CTapIIUMH U MJIaIIMMHU, B 00pa30BaTebHON, OOIIECTBEHHO MOJIE3HOM, yueOHO-
MCCIIEIOBATEIHCKON, TBOPYECKON M IPYTUX BHJIAX JACATEIbHOCTH;

4. yMeHHE SICHO, TOYHO, I'PaMOTHO H3JaraTh CBOM MBICIM B YCTHOW W MHUCBMEHHOM peuw,
MIOHUMATh CMBIC] MTOCTaBJIEHHOW 3a7ayy, BHICTPAUBATh apryMEHTAIUIO0, IPUBOAUTE MPUMEPHI U
KOHTPIPUMEDHI;

5. mpeACTaBICHUE O MATEMAaTUYECKON HayKe Kak cdepe 4eTOBEYECKOM eATeIbHOCTH, 00 Tamax
e€ pa3BUTHSL, O €€ 3HAYMMOCTH ISl Pa3BUTHUS LIUBHIIN3AINH;

6. KpUTHYHOCTh MBIIUICHHS, YMEHHE PACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIC BHICKA3bIBAHUS,
OTJIMYaTh TUIIOTE3Y OT (paxTa;

7. KpeaTMBHOCTb MBIIIJICHUS, HWHHUIIMATHBA, HAXOAYHWBOCTb, AKTHBHOCTh IIPH PEUICHUH
anredpanvecKux 3aaad;

8. yMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YIbTAT YICOHONH MaTeMaTHIECKON AeATEIbHOCTH;

9. cnocOOHOCTh K 3MOIMOHATHLHOMY BOCHPHITHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/1a4, PEIICHUH,
pacCyKJIeHUM.

MeTanpeaMeTHbIEe Pe3yJbTATHI:

1. yMeHHe caMOCTOSTENbHO IJIAHUPOBAThH AlIbTEPHATUBHBIE MTYyTH JOCTUKEHHUSI 11eJIei, 0OCO3HAHHO
BbIOMpaTh Hanbonee H3(pPeKTUBHBIE CITOCOOBI pelICHHs YUeOHbIX U M03HABaTEIbHbBIX 33/1ay;

2. yMeHHE OCYHIECTBISTh KOHTPOJIb MO pPE3ylbTaTy W MO CcHocoOy IeHCTBHS Ha YpOBHE
MIPOU3BOJIHHOIO0 BHUMAaHUS U BHOCUTH HEOOXOJMMbIE€ KOPPEKTUBHI;

3. yMeHHE aJIeKBaTHO OIICHHMBATH IMPABHJIBHOCTh WM OUIMOOYHOCTH BBIMOJHEHUS Y4eOHOM
3aa4uu, e€ 00bEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3SMOKHOCTH €€ PEIeHHS;

4. 0CO3HAaHHOE BIAJCHHUE JIOTMUECKUMHU JEHCTBUSMU OIpeAeNeHUs] TMOHATHH, 00001eHus,
YCTAQHOBJICHUS aHAJIOTUH, KJIacCU(PUKALMU HA OCHOBE CaMOCTOSITEILHOI'0 BbIOOpa OCHOBAaHUI U
KPUTEPHEB, YCTAHOBJICHUS POJOBUIOBBIX CBSA3CH;

5. yMeHue ycTaHaBIMBaTh MPUYNHHO-CIIEICTBEHHBIE CBSA3H; CTPOUTH JIOTHUECKOE PaCCyXKICHHE,
yMO3aKJIIoueHue (MHAYKTUBHOE,IeTyKTUBHOE U 110 aHAJIIOTUH) U BBIBOJIBI,

6. yMeHHe c03/1aBaTh, IPUMEHSATH U TPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA,
MOJIEIT ¥ CXEMBI [T PEIICHHs Y4eOHBIX W MTO3HABATEIBHBIX 33/1a4;

7. yMEHHE OPraHU30BBIBATH YUEOHOE COTPYTHUYECTBO U COBMECTHYIO JIEATEIILHOCTD C YUUTEIEM
Y CBEpCTHUKAMU: ONPEIEIATh LIeH, pacipeaencHue (yHKIUA 1 posieil y4acTHHKOB,
B3aUMOJICHCTBHUE U OOIIHE CIIOCOOBI PabOThI; yMEHHE pad0TaTh B TPYIIE: HAXOAUTH 00IIIee
peleHre 1 pa3peniats KOHQIUKTH Ha OCHOBE COTJIAaCOBAHUS MO3UIUI U Y4€Ta HHTEPECOB;
ciymarth naptHépa; GopMyIupoBaTh, apryMEHTUPOBATh U OTCTaWBATh CBOE MHEHHE;

8. chopmMupoBaHHOCTH YUeOHOM M OOIIEMOb30BATEIILCKONH KOMIIETEHTHOCTH B 00JIaCTH
WCIONB30BaHUs MHGOPMAIIMOHHO-KOMMYHUKAIMOHHBIX TexHonoruit (MKT-komnereHTHOCTH);

9. nepBOHaYaIbHBIE MPEACTABICHUS 00 UACAX U O METOJaX MAaTEeMaTHKH Kak 00 YHHBEpCaTbHOM
SI3bIKE HAYKH M TEXHUKH, O CPEACTBE MOACITUPOBAHMUS SIBIICHUI U TIPOLIECCOB;

10. ymeHue BUAETh MaTEMaTUYECKYIO 3a]]a4y B KOHTEKCTE MPOOJIIEMHOIN CUTYaIlH B APYTUX
JMCLUUIUIMHAX, B OKPY)KAIOLIEH KU3HU;



11. ymeHHe HAXOUTh B PA3JIMYHBIX UCTOUHUKAX HHPOPMALIMIO, HEOOXOJUMYIO JIIsl peIIeHUs
MaTeMaTHYeCKUX MpobseM, U MPeACTaBIATh €€ B MOHATHON (opMe; IPUHUMATD PELICHHUE B
YCJIOBHUSX HEMOJIHON U N30BITOYHON, TOUHOW U BEPOATHOCTHON MH(OPMAIIH;

12. yMeHue NOHMMAaTh U UCII0JIb30BATh MATEMAaTUYECKUE CPEICTBA HATJIATHOCTHU (PUCYHKH,
YepTeKH, CXEMBI U Jp.) A WIUTIOCTPALIMU, UHTEPIIPETALIUH, apTyMEHTALUY;

13. yMeHue BBIABUTATh TUIIOTE3BI IPU PELICHUH YIEOHBIX 3a/1a4 U IIOHUMATh HEOOXOIUMOCTh UX
IIPOBEPKU;

14. yMeHue NpuMeHATh UHAYKTUBHBIE U I€JyKTUBHBIE CIIOCOOBI pacCyKICHUN, BUIETh
pa3IMYHbIE CTPATErUH PELIECHUs 3a/1a4;

15. noHuMaHue CYIIHOCTH alTOPUTMUYECKUX MPEANUCAHUN U YMEHUE AeHCTBOBATh B
COOTBETCTBUHU C MPEATIOKEHHBIM AT OPUTMOM;

16. ymeHHEe CaMOCTOSITETIbHO CTAaBUT 11€TH, BHIOUPATh U CO3/1aBATh AJITOPUTMBI JJIS eIl CHUS
y4eOHBIX MaTEMAaTHYECKHUX TTPOOIeM;

17. ymeHue IIaHUPOBaTh M OCYIIECTBIIATH JEATEIBHOCTb, HAIIPABJICHHYIO Ha PELICHHE 3a1ad
HCCIIEN0BATEIBCKOr0 Xapakrepa.

IIpenmeTHblie pe3yabTaThl (aJredopa):

1. ymenue paborarh C MaTeMaTHYECKHMM TEKCTOM (CTPYKTYpUpPOBaHHE, W3BJICUCHUE
HeoOxonuMol WH(pOpMaMK), TOYHO M TPAMOTHO BBIpAXAaTh CBOM MBICIM B YCTHOH U
MHUCbMEHHOW pEYH, MPUMEHSST MAaTEMATHUYECKYI0 TEPMHUHOJOTUIO U CHUMBOJMKY, UCIIOJIb30BaTh
pa3IUuHbIC S3bIKM MaTEMaTHKU (CIOBECHBIN, CUMBONWYECKUH, rpaduueckuii), 000CHOBHIBATh
CYXACHUS, IPOBOAUTH Knaccu(bmcaumo, AOKa3bIBATh MATCMATHYCCKUC YTBCPIKIACHUS

2. BnajeHWe 0a30BBIM MOHSATHHHBIM amnmaparoM: UMETh NPEICTaBICHHWE O YHCIIC, BIIaJICHUE
CUMBOJIbHBIM SI3BIKOM anreOpbl, 3HAHUE JJIEMEHTApHBIX (PYHKIHMOHAIBHBIX 3aBHUCHMOCTEH,
(dhopMupoBaHUEe MPEACTABICHUN O CTATHCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHpPE U O
pa3IMYHBIX Ccroco0ax WX H3ydeHUs, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCSIINUX
BEPOSITHOCTHBINA XapaKTep;

3. yMeHHE BBINONHATH anredpandeckue TMpPeoOpa3oBaHUsl pPAMOHAIBHBIX BBIPAKEHUH,
NPUMCHATh HMX JIA PCIICHHA y‘Ie6HI)IX; MaTEMaATHYCCKUX 3aJa4 M 3aJad, BO3HHKAIOIIUX B
CMEXHBIX yU4€OHBIX MMpeaMETaX;

4. YMCHUC II0JIb30BATBCA MATCMATUUCCKUMU (I)OpMy.]IaMI/I U CaMOCTOATCIIbHO COCTaBJIATH
(hopMyJIBI 3aBUCHMOCTEH MEXIy BEIMYMHAMH Ha OCHOBE OOOOIEHHUS YaCTHBIX CIy4aeB H
SKCIIEPUMEHTA;

5. yMeHMe pelaTh JIMHEHHbIE U KBAapaTHbIE YPABHEHUS U HEPABEHCTBA, a TAK)KE IPUBOAUMBIE K
HUM YpaBHCHHA, HCPABCHCTBA, CHUCTCMbI, IPUMCHATH rpa(pnqecxne NpeaACTaBJIICHUA IJIA
pELICHHST U HUCCIICIOBAHUSI YPABHEHHI, HEPABEHCTB, CUCTEM; MPUMEHSTh MOJYYEHHbIE YMEHUS
JUISl pelIeHus 3a/1a4 U3 MaTeMAaTUKU, CMEXHBIX IPEAMETOB, IPAKTUKU;

6. OBNIa/IeHUE CUCTEMOM (PYHKIIMOHAIBHBIX MOHATHH, (PYHKIIMOHATBHBIM SI3bIKOM U CHMBOJIUKOA,
yYMEHHE CTPOUTh T'paduku (PyHKIUMN, ONMUCHIBATh UX CBOWCTBA, UCHOIB30BaTh (PYHKIIMOHAIBHO-
rpaguyecKkue MpeACTaBICHUS JJIs ONMHUCAHMS W aHaM3a MaTeMaTHYeCKHX 3a7a4 U PeaIbHBIX
3aBHCHUMOCTEIH;

7. OBIAJeHUE OCHOBHBIMH CIIOCOOAMHU MPEACTABJICHUS U aHAIW3a CTATUCTHYECKUX JTaHHBIX;
YMEHHE pelaTh 3a7aud Ha HaXO’KJCHHE YaCTOThI U BEPOSTHOCTHU CIIYYAHBIX COOBITHIA,

8. YMCHHUC TPUMCHATH U3YYCHHBIC IMOHATUSA, PC3YyJIbTAaTbl U MCTOAbLI IMPU PCHICHUU 3aJad U3
pa3IMYHBIX pa3JeioB Kypca, B TOM 4YHCJE 3aJay, HE CBOANIUXCS K HEMOCPEICTBEHHOMY
MPUMEHEHUIO U3BECTHBIX aJITOPUTMOB.

IIpeameTHbIe (TeoMeTpHS):

1. oBmaseHne Oa30BBIM MOHATHUHHBIM amIaparoM IO OCHOBHBIM pa3feiiaM COJep KaHus;
MpeACTaBICHHE 00 OCHOBHBIX H3Y4YaeMbIX TMOHATHAX (YHCIIO, TeOMETpHYecKas (urypa) Kak
BOXHEUIINX MaTeMaTHYECKUX MOJCIIAX, IMO3BOJIAONIMX OIMIKMCbIBATH W U3Yy4YaThb PCaJIbHBLIC
IIpOLECCChI U ABJICHUSA,

2. ymeHue paboTtaTh ¢ TEOMETPUYECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJICKATh




HeoOXoauMyr HWH(}OpMaIM), TOYHO W TPAMOTHO BHIPAKATh CBOM MBICIM B YCTHOM |
MUCHPbMEHHOW peYd C TMPUMCHEHHEM MaTeMaTHYeCKOW TEPMUHOJIOTHMM ¥  CHUMBOJIMKH,
HUCIIOJIb30BATh PA3JIMYHBIC A3bIKKM MAaTCMAaTUKH, MPOBOAWUTH KHaCCI/I(bI/IKaI_[I/II/I, JIOTUYCCKUC
000CHOBaHUSI, JIOKA3aTeIbCTBA MATEMATHICCKUX YTBEPIKICHHIA,

3. OBJaJIeHUE HABBIKAMHU YCTHBIX, TUCHBMEHHBIX, MHCTPYMEHTAILHBIX BHIYMCIICHUH;

4. OBJIAACHUC T'COMCTPUYCCKUM A3bIKOM, YMCHUC UCITIOJIB30BATh €T0 IJIA OITMCAHU A

MIPEIMETOB OKPYIKAIOIIETO MUPA, Pa3BUTHE MMPOCTPAHCTBECHHBIX MPEACTABICHUH H
M300pa3UTENBHBIX YMEHUH, TPHOOPETEHNE HABBIKOB IEOMETPHYCCKUX TOCTPOCHHUIA;

5. ycBOEHHE CHUCTEeMATHMUYECKUX 3HAHUU O IUIOCKUX (UTypax M HX CBOMCTBaX, a TaKkKe Ha
HarjiifHOM YpPOBHC — O HpOCTeﬁHII/IX MMPOCTPAHCTBCHHBIX TECJIaX, YMCHHUC TPUMCHATH
CHCTEMATUYCCKHE 3HAHUS O HUX ISl PEIICHUS] TEOMETPUICCKUX M MTPAKTUICCKUX 3a/1a4;

6. yMmMeHuEe H3MEpATh JJIMHBI OTPE3KOB, BEJIMYMHBI YIJIOB, HCIIOIB30BaTh (OPMYIIBI JUIS
HaXOXJICHUS TIEPUMETPOB FEOMETPHUSCKHUX GUTYD (TPEYTrONbHHKA);

7. yMeHWE TPUMEHATh HW3YYCHHBIC TOHATHUS, PE3YJAbTAThl, METOIBI Ui pPEIICHHs 3aaad
MPAKTUYECKOr0 XapakTepa W 3aJa4 W3 CMEXHBIX JUCIHUIUIMH C HCIOJNb30BAHUE TMIPH
H€O6XOHI/IMOCTI/I CIIPpaBOYHBIX MAaTCPUAJIOB, KAJIIBKYJISITOPA, KOMIIBIOTEPA.

2. TemaTnueckoe IJIAHUPOBaAHUE

KoanuecTBo JJIeKTPOHHBbIE
Paspnensl, TeMbl Hacos (wnpposrie)
oOpa3oBaTe/ibHbIE
pecypcsl
AJI'EBPA 19 yacoB
1. ParroHabHbIC M UPPALMOHATIBHBIC YHCIIA 1 https://m.edsoo.ru/7419d08
2 TexkcToBbIC 3agaun 5 https://m.eds00.ru/7f419d08
3. [lenbie BoIpaKeHUS 1 https://m.edsoo.ru/7f419d08
4. JpoOHo-palmoHaIbHbIe BRIPAKEHUS 1 https://m.edsoo.ru/7f419d08
3. HppanroHalibHbIE BBIPAKEHUS 1 https://m.edsoo.ru/7f419d08
6. YpaBHEHHUs U HEPABEHCTBA 9 https://m.edsoo.ru/7f419d08
7. O yHKIMHU 3 https://m.edsoo.ru/7f419d08
8. ITocne10BaTeNbHOCTU U IPOIPECCUU 3 https://m.edso0.ru/7{419d08
I'EOMETPUA 15 gyacoB
9. MHoroyronsHukH. TpeyroibHUK 4 https://m.edsoo.ru/7f419d08
10. OKpyKHOCTB, KpyT 6 https://m.edsoo.ru/7f419d08
11 Hauana tpuronomerpuu 3 https://m.edsoo.ru/7f419d08
IIpaBuiIbHBIE MHOIOYT OJIBHUKH. JlJIMHA https://m.edsoo.ru/7f419d08
12. OKPY>KHOCTH U TIJIOIIA/ b KpyTa. 2

Brraucienune miomaaei
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3.Conep:xaHne NporpaMmsbl Kypca

Aareopa(19 yacos)

PannonanbHbie ynciaa. Uppannonanbubie ynciaa (1 gac)

MHO€eCTBO pallMOHAIbHBIX yKcesl. CpaBHEHUE pallMOHAIBHBIX YKcel. [[elcTBus C
panroHaNbHBIMU YHcaaMu. [IpecTaBienne palMoHaIbHOIO YHCIA AECATUYHON JpOOBIO.

[TonsiTve nppanmoHanpHOro yncia. Paco3HaBaHue UppallMOHAIBHBIX YHCET.

TIpiMepb! 10Ka3aTenbCTB B anrebpe. MpparnoHansHOCTs ancaa \p, TAe p He SBISETCS MOTHBIM
kBazparoM. CpaBHEHHE UPPALIMOHAIIBHBIX Y cel. MHOXKECTBO IEHCTBUTENBHBIX YUCEIL.
ToxnecTBeHHbIE TPe0OPa30BaHUS BBIPAKECHUN, COACPIKAIINX HPPALIMOHAIBHBIC YHCIIA.
TexkcToBbIe 3a1a4uM (2 yaca)

Pemenne TekcToBBIX 3a7a4 apudmeTnueckuM crocodooM. VMcrnonbp3zoBanue Tabmuil, cxem,
4epTeKeH, APYTUX CPeACTB MPEACTABIEHNUS JaHHBIX IPU pelieHnu 3a1aun. CocTaBiaeHue
anredpandeckoil Mojieny (ypaBHEHUS, CUCTEMbI YpaBHEHUH, HEPAaBEHCTBA) UCXO/S U3 YCIOBUN
3anayu. MHTEepnperanys noay4eHHOro PeieHus] COCTABICHHONW MOJECIIH.

Pemienue 3a1au Ha IBUKEHUE, paboTy, MOKYIKH, YaCTH, JJOJIH, IIPOLIEHTHI. AHAIN3
BO3MOXKHBIX CUTYallUi B3aMMHOI'O PACIOJIOKEHUSI 0ObEKTOB IIPU UX JIBUKEHUH, COOTHOILLIEHUS
00bEMOB BBITIOTHSAEMBIX pabOT MpH cOBMECTHOU padote. [IpuMeHenue nmpomnopuuii mpu
pelIeHnN 3a1ay.

Pemenue normueckux 3agad. Pemienre noruueckux 3ajad ¢ moMoIbo rpados, Tabaui.
Leanbie Bbipaskenuss (1 gac)

CreneHb ¢ HaTypajJbHBIM IOKa3zaresleM U ee cBoiicTBa. [IpeoOpa3oBaHusi BbIpakeHUil,
COJIEpIKaIlMX CTENEHU C HATYpaJbHbIM I10Ka3aTeeM.

OnnourneH, MHorowieH. JIeHCTBHUS ¢ OJHOYICHAMH W MHOTOWICHaMHU (CIOXKCHHE,
BBIYUTAHUE, YMHOXKEHHE). DOpMYJIbl COKpAIIEHHOI'0 YMHOXKEHUS: Pa3HOCTh KBaJApaToOB, KBAJpaT
CYMMBI U Pa3HOCTH, CyMMa U pa3HOCTb KyOOB, KyO CyMMBbI U pa3HOCTH, Pa3HOCTb N-X CTEMNEHEH,
CyMMa HEUETHBIX CTETICHEHN.

PaznoxeHne MHOroujeHa Ha MHOXKUTENU: BBIHECEHHE OOILIEro MHOMKUTENS 3a CKOOKH,
TPYNIIUPOBKA, MPUMEHEHHE (HOPMYJT COKPAIIEHHOTO YMHOKECHHUS.

KBaznpatnblii TpexusieH, pa3jioKeHUEe KBaJpaTHOrO TpeXwieHa Ha MHOXuTenu. [lenenue
MHOTOouJIeHOB. HaxoxieHne paliroHaIbHBIX KOPHEH MHOTOUJICHA C IEIBIMU KO3(PPHUITMECHTaMU.
/{poOHo-panmoHabHbIe BhIpa:kenus (1 gac)

Crenenp c menbiM nokazateneMm. CtangapTHeld Bua yucia. [Ipeobpa3oBanue apoOHO-
JUHEHHBIX BBIPAKEHUN: CIIOKEHUE, YMHOKEHUE, NIeleHne. Anredpandeckas ApoOs.
JlonycTuMble 3HA4YE€HUs IEPEMEHHBIX B JPOOHO-pallMOHAIBHBIX BbIpaxeHUsX. CokpalleHue
anredbpanydeckux apodei. [Ipusenenue anredbpanueckux qpodeit k 001eMy 3HaMEeHATeNo.

JleiicTBus ¢ anreOpandecKUMH JpOOSMU: CIIOKEHHE, BBHIUYUTAHUE, YMHOKEHUE, JIeJICHHE,
BO3BEJICHUE B CTEIICHb.

[Ipeobpa3zoBanue BIpaKEHUH, COAEPIKALIUX 3HAK MOTYJIS.

Hppaunonanbubie BbipaxeHus (1 gac)

Apudmernueckuil KBaIpaTHBI KOpeHb. J{0Ka3aTeIbCTBO CBOMCTB KBAJPAaTHOI'O KOPHSL.
JlonmycTuMble 3HAYeHUS TMEPEMEHHBIX B BBIPAXKEHUSX, COJEpKaUIMX apu(MeTHUYECKHe
KBagpaTHble KOpHHU. IIpeoOpa3zoBaHue BbIpaXEHUH, COJEpXKAIIUX KBaJApaTHbIE KOPHHU:
YMHOXEHHE, JEJIEHUE, BBIHECEHUE MHOXKMUTENS U3-110]1 3HaKa KOPHS, BHECEHUE MHOXHUTEIS MO
3HAK KOpHS.

Kopuu n-bix crteneneid. /[oka3arenbcTBO CBOMCTB KOpHEH n-oil creneHu. JlomycTumsie
3HA4YEHHUs NIEPEMEHHBIX B BBIPAKEHMSX, COAEPIKAIIMX KOPHU N-bIX creneHell. [IpeobpasoBanue
BBIPAKEHUM, COIEPKAIIMX KOPHU N-bIX CTEIICHEM.



Crenenp ¢ pallMOHATBHBIM TTOKazaTeneM. [IpeoOpazoBaHue BBIpaKEHHM, COJEpIKAIIUX
CTENEHb C PALIMOHAIBHBIM [10Ka3aTEIIEM.

YpaBHeHusi u HepaBeHCTBa (9 yacoB)

PaBenctBa. YucnoBoe paBeHcTBO. CBolCTBa YMCIOBBIX paBeHCTB. PaBeHCTBO ¢
nepeMeHHOM. ToxaecTsa. /lokazaTenbcTBa TOXKIECTB.

VYpaBHeHus. Ilonstue ypaBHEHHs U KOpHsA ypaBHeHus. l[IpencraBieHue O paBHOCHIBHOCTH
ypaBHeHuil. O6nacTb onpeaesieHns ypaBHeHus (001acTh JOMYCTUMbIX 3HAUEHU M IEPEMEHHOI).

JluHeitHoe ypaBHEHHME U €ro KOpHHM. PemieHue NMHEHWHBIX YypaBHEHWH. JIMHEiTHOE
ypaBHeHue ¢ napaMmerpoM. KonnuecTBo KOpHEH JMHEMHOro ypaBHEHUs. PenieHue JMHEHHBIX
YPaBHEHUH C IapaMeTpPOM.

KBampatHoe ypaBHeHMe M ero KopHU. HenonHble KBagpaTHBIE YpaBHEHHS.
JIMCKpUMUHAHT KBaJIpaTHOro ypasHeHusa. GopMyra KOpHEW KBaJpaTHOro ypaBHeHHs. Teopema
Buera. Teopema, oOpaTHas Teopeme Buera. Penienne kBafpaTHbIX ypaBHEHUM: HCIONIb30BaHHE
GopMynbl AN HAXOXKAECHUS KOpHEW, Tpapuueckuil MeTOA pEeUIeHMs, pa3lokKeHUue Ha
MHOXMTENH, MO00p KOpHEH ¢ Hcroab30BaHuEeM TeopeMmbl Buera. Cummerpuyeckue QpyHKIUU
OT KOpHEH KBAJpaTHOrO YpaBHEHUs. DHKBaJpaTHbIE ypaBHEHHS. YPaBHEHUS, CBOJUMBIC K
JMHEHHBIM U KBaZpaTHbIM. KBagpaTHbIC YPaBHEHHMSI C TAPAMETPOM.

JpoOGHO-panMoHanbHble  ypaBHeHHs. PemeHue  mpocTeHIIMX — APOOHO-TMHEHHBIX
YpaBHEHUH.

Mertonbl perieHus: ypaBHEHHUI: METO/Ibl PABHOCHIIBHBIX IPE00pPa30BAHUMN, METO 3aMEHbI
NepeMeHHo, rpadudeckuii meton. lMcnonab3oBaHuWe CBOMCTB (YHKIUN TpPU  pELICHUU
ypaBHeHU . [Ipocreitime nppauMoHaibHble YpaBHEHUSA. Y PABHEHHS B LIEJIbIX YHCIIAX.

Cucrembl ypaBHEHUH. YpaBHEHHE C JByMs I€peMeHHbIMU. JIuHelHOe ypaBHEHHE C
IByMsi nepeMeHHbIMH. llpsmas kak rpaduueckas uMHTepHpeTalnus JUHEHHOrO YpaBHEHUS C
JBYMsI IEPEMEHHBIMHU.

[TonsiTHE cucTeMbl ypaBHEHMI. Pemienre cucteMsl ypaBHEHUN.

MeTtoapl peleHus: CUCTEM JIMHENHBIX YPABHEHHUN € ABYMs IEPEMEHHBIMU:

rpaduuecKuii METO/, METO]| CIIOKEHHSI, METO/ MTOJICTAHOBKH.

Cucrembl JIMHEHHBIX YpPaBHEHMH C mapaMeTrpoM. MeToabl pelleHus CHCTEM HEJIUHEHHBIX
ypaBHeHuH. OpnHOpoaHble cucTeMbl. CumMmerpudeckue cucrembl. CHUCTEMBl ypaBHEHUH C
napameTpoM. MonenupoBaHue peajbHbIX IPOLECCOB C IIOMOIIbI0 YPABHEHUN U UX CUCTEM.

HepasencrBa. Ynucnossie HepaBeHcTBa. CTporue u HecTporue HepaBeHcTBa. CBolicTBa
YHCIIOBBIX HEpaBeHCTB. [[poBepka cripaBeyINBOCTH HEPABEHCTB IPU 3aJaHHBIX 3HAYCHUAX
nepeMeHHbIX. OIleHKa MOrPEIHOCTH C IOMOIIBI0 HepaBeHCTB. HepaBeHCTBO ¢ mepeMEHHOM.
OO6nacTh ornpeneneHust HepaBeHCTBa (00JaCTh TOMYCTUMBIX 3HAYCHUI TEPEMEHHOMN ).

Pemienue nuHeHBIX HEPABEHCTB.

KBaznpaTHOE HEpaBEHCTBO U €ro pelieHus. Pelenne kBapaTHbIX HEPABEHCTB!
WCIIOJIb30BaHUE CBOMCTB U rpaduka KBaIpaTUIHONW (PYHKIIMH, METOJI MHTEPBAJIOB. 3aIUCh
penIeHus: KBaJpaTHOrO HEPaBEHCTBA.

Pemienue nenbix U 1poOHO-paAIMOHAIBHBIX HEPABEHCTB METO/I0M HHTEPBAJIOB.

CucremMpl HEpaBEHCTB C OJHOM IIepeMEHHOH. PemeHne cucreM HEPaBEHCTB C OJHOU
MIEPEMEHHOM: JIMHENWHBIX, KBaJApaTHbIX. M300pa’keHue pelieHusi CUCTEeMbl HEpPaBEHCTB Ha
YHMCJIOBOW MPSIMOM. 3alIUCh PELLIEHUS CUCTEMbI HEPABEHCTB.

Pemenue HepaBeHCTB ¢ MoysneM. M300pakeHue Ha KOOPAWHATHOM TIOCKOCTH PELICHUs
HEpaBeHCTBa (CHUCTEMbl HEPABEHCTB) C JIBYMs HEHU3BECTHBIMHU. PellleHHe HEpaBeHCTB C
IapaMeTPOM.
®ynkuuun (3 yaca)

[Monsatue Gpynkun. [lexapToBbI KOOPAMHATHI Ha IIIOCKOCTH. DopMHUpOBaHHE
MPEJCTAaBICHUN O METAIIPEIMETHOM MOHATHH «KOOPAUHATBD. CriocoObl 3a1aHusl (PyHKIIHIMA:
aHAJIMTUYECKU, Tpaduueckuii, Tabnuunbiii. ['paduk pynkuuu. [Ipumeps! GyHKINH,
IIOJIy4aeMBbIX B IIPOLIECCE UCCIIEOBAHUS PA3INYHBIX PEAIBHBIX IIPOLECCOB U PEIICHHUS 3a4a4.
3nadenne QyHkuu B Touke. CBOMCTBA (QYHKIMI: 00JaCTh OIMpeneseHrs, MHOXKECTBO 3HAUYCHUH,



HYJIU, IPOMEXYTKH 3HAKOIOCTOSIHCTBA, YETHOCTH/HEYETHOCTh, TPOMEXYTKH BO3PACTAHUS U
yObIBaHUS, HAUOOJbIIIEEe U HAaUMEHbIlee 3HaueHus. MccnenoBanue QyHKuu mo ee rpaduky.
Kycouno-3anannsie pyHkiun. Onucanue peaibHbIX MPOLECCOB Ha (DYHKIIMOHAIBHOM SI3BIKE.
[IpeoOpazoBanune rpadhukoB PyHKIUMN: TapaUIeIbHBIN IEPEHOC, CAMMETPHS,
pacTsbKeHue/cokaTtue, OTpakeHue.

[IpencraBnenue o B3auMHO 00paTHBIX pyHKIMAX. [IpeacraBnenue 06 acCUMNTOTAX.
Jloka3aTenbCTBO MOHOTOHHOCTH (YHKIIMHM HA JAHHOM IIPOMEXKYTKE.

Jlunetinas ¢ynkmous. CoiicTBa U rpaduk TuHEHHON QyHKIHMH. YTI0BOH KOd(hPuImeHT
npsiMoii. Pacionoxxenue rpaduka TuHeHHON QYHKIIMN B 3aBUCIMOCTH OT €€ YIJIOBOTO
ko3 unmenTa u ceodoaHOrO WieHa. Haxoxnenne kodGpPpuIneHToB IMHEHHON QYHKINH 110
3aJJaHHBIM YCIIOBHUSIM: MPOXOXKIEHUE MPSAMOI Yepe3 JIBE TOUKH C 3aJaHHBIMH KOOpIUHATAMH,
IIPOXOXKICHUE NIPSMOM Yepe3 NaHHYIO TOUKY U I1apajuIeIbHON JAHHOU IIPSMOH,
MEePIEeHIUKYIIAPHON JTaHHOW NMPSIMOM M MPOXOAAIIEi yepe3 AJaHHYyIo TouKy. ['paduku kycouHo-
nuHeHHbIX QyHkumi. ["paduku TUHEHHBIX QYHKITUN ¢ MOIyJIeM. 3aa4d ¢ TapaMeTpoM Ha
JUHENHHYIO (QYHKIHIO.

OO0paTHas MpOMOPIHOHATBHOCTE. ['paduk 0OpaTHOM MpomopHoHATBHOCTH. [[poOHO-
nuHenHas QyHKIus u ee rpaduk.

KBangparnunas Gynkuus. CBoiicTBa U rpaduK KBaApaTUYHON (yHKUUU (1apabona).
[TocTpoenue rpaduka kBagpatnaHoil Gpyrkiun. Haxoxaenue Hysei kBagpatuaHoi GyHKIum,
MHO’KECTBA 3HaYEHHH, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.
CpaBuenue k03(h(PpUIIMEHTOB IBYX KBaJApAaTUUHBIX (DYHKIUH, 3a1aHHbIX Tpaduyecku. ['paduku
KBaJPaTHUHBIX (QYHKIIUH ¢ MOIysIeM. 3a7auu ¢ MapaMeTPOM Ha KBaAPAaTUIHYIO (QYHKITHIO.

CrenenHast GpyHKUMS U ee TpaduK I Pa3IMUHbIX LEJbIX N.

Uccnenosanue GpyHKIUA, pelieHNEe YpaBHEHNE U HEPABEHCTB C HCIIOJIb30BAHUEM ITPOrpaMM
nuHamuueckoi mareMaruku (GeoGebra, Marematuueckuit KOHCTPYKTOP | Jp.).

[losiBiieHne MeToa KOOPAMHAT, TO3BOJISIFOIIETO IEPEBOIUTH T€OMETPUUYECKIE OOBEKTHI Ha SI3bIK
anreopsl. [Tossnenue rpadukor dynkuwmii. P. dexapr, I1. depma. [IpumMepsl pa3audHbIX CUCTEM
KOOpJMHAT.

IocaenoBaTesbHOCTH U Mporpeccuu (3 yaca)

YucnoBas mocneaoBareabHOCTh. [IprMepsl YMCIOBBIX MOCIEA0BATEIbHOCTEMH.
BbeckoneuHsle mocne0BaTeNbHOCTH. ApudMeTruecKas mporpeccus U ee cBoiicTBa. 3aaaya o
raxmMatHoi focke. ['eomerpuueckas nporpeccusi. Dopmyrna o0mmero 4ieHa ¥ CyMMBbI N TIEPBBIX
YJICHOB apu(METHUECKON U TEOMETPUUYECKON TIporpeccuii. CXosmascsi reoMeTpruiecKas
nporpeccusi. CloXHbIe NPOLEHTHI. [I[puMeHenne nocne10BaTeabHOCTEN IPU MOAETUPOBAHUN
3a/1a4 U3 peaibHoM xu3Hu. 3anada Jleonapmo [Tuzanckoro o kponukax, yucia @udoHaqyH.

I'eomeTpus (15 vaca)

MHoroyroiibHuKH. TpeyroasHuk (4 gaca)

MHOroyroiapHUK, €ro 3J€MEHTHI U €0 cBOWCTBA. [IpaBuiIbHbIE MHOTOYT OJIbHUKH.
Tpeyronsauk. Cymma yriioB TpeyronbHuKa. PaBHOOEIpeHHBIN TpeyroiabHUK, CBOWCTBA U
npu3Haku. PaBHOCTOpOHHMI TpeyroabHUK. Mennanbl, OMCCEKTPUCHL, BBICOTHI TPEYT OJIbHUKOB.
3ameuaTrenbHbIE TOYKH B TpeyroiapHuKe. HepaBeHCTBO TpeyronbHuka. CpenHss JINHUS
TpeyronbHuKa. CBOWCTBA U IPU3HAKU PABEHCTBA TPEYroiabHUKOB. [Ipu3Haku paBeHCTBa
IIPSIMOYT OJIBHBIX TPEYT OJIbHUKOB.

Tpanenus, e€ cpennsas auHus. Tpu npu3Haka nogodust TpeyroiabHUKOB. [lnomans.
Haxoxxnenue miomaieit TpeyroabHUKOB U MHOTOYTOJIbHBIX Guryp. [lnomanu nogo6HbIx Gpuryp
YetsipexyronbHuky. [lapannenorpamMm, pom0O, MpsiMOYToJIbHUK, KBaIpaT, Tpaneuus. CBOHCTBa U
MPU3HAKU NapajuiesorpaMma, pomoa, IpsIMOyrOJIbHUKA, KBajpaTa.

OKkpyxHOCTB, KPYTr (5 4aca)



OKpYXKHOCTb U KPYT, UX 3JIEMEHTBI U CBOMCTBA. XOP/Ibl U CEKYIIHE, UX CBOMCTBA.
Kacarenbnblie u ux cBoiicTBa. LleHTpanbpHbIe M BOUCAHHBIC YTIIbl. BriucaHHble U LIEHTpalIbHbIE
YTIIBI, YTOJI MEKY KacaTeIbHON U XOPIOH.

Brmcanunle 1 onncaHHbIe OKPYXHOCTH IJId TPCYT' OJIbHUKOB. Brmcanurle 1 onmMcaHHbIe
OKPY>KHOCTH JIJIsl YUeTHIPEX YT OIbHUKOB. B3anMHOe pacnosioxkeHue IByX OKpy>KHOCTEH, o01ne
KacCcaTCJIbHBIC.

Kacanme okpyxnocreii. [Ipeobpazoanue nogodusi. CoOTBETCTBEHHBIEC SJIEMEHTHI
nono6HeIxX (uryp. Teopema o Mpou3BeACHUN OTPE3KOB Xopa. Teopema o mpon3BeIeHUN
OTPE3KOB CeKylInX. Teopema 0 KBaJpaTe KacaTeJlIbHOM.

Hauana tpuronomerpuu (3 yaca)

Tpuronomerpuueckne QyHKIUU yriaoB OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
Onpenenenue TpuronomeTpudeckux GyHkiuid yriaos ot 0° go 180°. @opmysbl mpUBEICHHUS.
Teopema kocunycoB. Teopema cunycoB. Pelienne TpeyroinbHUKOB. TpUTOHOMETPUUECKIE

(bopmyb

IIpaBuibHBIE MHOTOYTOJIbHUKH. [[JINHA OKPYKHOCTH U IJIOIIAAb Kpyra. Beruncienue
miomaaei (2 gyaca)

[IpaBusIbHBIE MHOTOYTOJIBHUKH, BEIYMCIICHUE UX dJIEMEHTOB. Mcropus uncna . JlnnnHa
okpyxxHocTH. JlnmmHa myru okpyxHoctu. [Imomans kpyra. Ilnomane cekropa. Ilnomans
CerMeHTa



KAJIEH/IAPHO - TEMATHYECKOE IVIAHUPOBAHHUE
KYPCA BHEYPOYHOMH JEATEJILHOCTH
«TPY/IHBIE BOIIPOCBI MATEMATHKH)»

ILnanupye
Jlara
Ne Mbl€e CPOKH
Tema 3ansATHSA NpoBeIeHn
n/n
|
1.Moayab «Auareopa» 19 yacoB
PaunonanbHble 1 MPPAIMOHAbHbIE YHCJIA 1 gac
1 1 PanmonansHblie uncna. J[efcTBUS C pallMOHAIbHBIMU
" | yucnamu.
TexcroBble 3a1a4M 2 yaca
E Pemenue TekcToBhIX 3a1a4. Pemenue 3agay Ha
) " | mBmkeHue, paboTy, MOKYIKH.
3 |9 Pemrenue 3aiay Ha yactu, JOIU, TPOLIEHTHI.
Ilesibie BhIpaskeHUst 1 yac
CreneHb ¢ HATYpaJIbHBIM MTOKA3aTeNIeM U €€ CBOMCTBA.
4 |1 [TpeoOpazoBaHus BEIpAKEHUH, COACPIKANTUX CTEIICHH C
' HaTypaJbHbIM TTOKa3aresneM. DopMyIibl COKpaIieHHOTO
YMHOKEHHSI
JApo0Ho-panoHaIbHbIE BbIPAKEHUS 1 yaca
5 11 [IpeobpazoBanue APOOHO-TUHEHHBIX BHIPAKCHUIA.
] Coxkparnienue ajredpandeckux apo0et.
HppaunonanbHble BbIPpAKEHUS 1 gac
Apudmernueckuii KBaIpaTHBIA KOPEHb.
6. | 1. | IIpeoOpa3oBanue BRIpAKEHHH, COACPIKAITUX
KBaJIpaTHbIE KOPHHU, KOPHU N-bIX CTEIECHEH.
YpaBHeHUs1 M HEPABEHCTBA 9 yacos
7 1 Pemenue nmuHelHbIX ypaBHeHu . JInHEHHOE ypaBHEHUE
' " | ¢ mapameTpom.
Pemienue ypaBHeHHM, CBOASIIMXCS K KBaAPATHBIM.
8. | 2. | bukBagparHble ypaBHEHUs. Y paBHEHUS, CBOIUMBIE K
JIMHEWHBIM U KBaJIPATHBIM.
JpobHo - panrioHanbHbIE ypaBHEHUS.
9. | 3. | UppauroHanbHble ypaBHEHHUs. Y pABHEHUS B LEIbIX
YHCIIaXx.
10. | 4 Pemrenre TeKCTOBBIX 3a7a4 € MTOMOILBIO KBAJAPATHBIX U
" | | mpoOHO-palMOHAIBHBIX YpaBHEHUN




VYpaBHeHHE ¢ ABYMs IEpEMEHHBIMA. METOIbI peIIeHUs
11. | 5. | cucrem JIMHEWHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMHU:
" | 7 | rpaduueckuii METOA, METOA CIOXKEHUS, METOT
MTOJICTAHOBKH.
1 6 CucTeMbl HETMHEUHBIX YpaBHEHUH. MeTobl peteHus
" | 77 | cuCTEM HENMHENHBIX YPaBHEHUM.
1117 KBanparnsie HepaBeHcTBa. ['paduueckuii MeTon u
" | | MeToI MHTEPBAJIOB
1218 KBagparubie HepaBeHCTBA. MeTo1 BbIJIENIEHUSI KBaipaTa
) " | mBydseHa
13. 19 Pemenwne nensix u qpoOHO-paAMOHAIEHBIX HEPABCHCTB
) " | METOIOM MHTEPBAJIOB
DYyHKUUHA 3 gaca
14. | 1 Jluneitnas ¢pynkuus, rpaduk, cBoiictBa. OOparHas
" | | OponopLrOHAIBHOCTh
15. | 2. | CpoiicTBa u rpaduk KBagpaTUIHON ()YHKIHH
16. | 3. | CrenenHast pyHKIUS U ee Tpadux
IMocienoBaTeIbHOCTH U POTPECCHH 3 yaca
Apudmernueckas nmporpeccus u ee cBoiictBa. @opmyina
17. | 1. | obmiero 4ieHa U CyMMBI n TIEPBHIX YWICHOB
apudMeTHIecKoi Mporpeccuu
13, | 2 ['eomeTpuyeckas mporpeccus u ee cBoricTBa. Popmyiia
" | 77 | cyMMBI N IEPBBIX WICHOB F€OMETPUUECKON MTPOTrPECCUU
®opmyIbl N-ro wieHa apuMeTundecKkon u
19. | 3. | reoMeTpUUECKO TPOrPECCUii, CyMMBI MIEPBBIX N
wieHOB. PelieHue 3a1anui
2. Moayas «I"'eomeTpusn» 15 yacos
MHoroyroJsHuKH. TpeyrojJbHuK 4 yaca
MHOroyronbsHUK, €ro 3J1EMEHTBI U CBOWCTBA.
2. | 1 UYetpipexyroibHUKH. CBOMCTBA U MPU3HAKU
" | 77 | mapamnenorpamma, pom0a, mpsMOYyroJbHUKa, KBaIpara.
Teopema BapunboHa.
21 | 2 Tpeyronsauku. Tpu npuszHaka mogoous
" | 7 | TpeYroJbHUKOB.
2 |3 [lnomaas. Haxoxaenue niomanei TpeyroJibHUKOB U
" | 77 | MHOTOYTOJIBHBIX (UTYP.
23 | 4 CBolicTBa 1 NPU3HAKUA PABEHCTBA TPEYT OJIbHUKOB.
" | | [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYT OJIbHUKOB.
OKpyx’HOCTB, KPYr 6 4acoB
2. | 1 OKpyXHOCTb, KPYT', UX DJIEMEHTHI U CBOWCTBA. XOPAbI U
) " | cexymme, uX CBOMCTBA.
25 |2 KacarenbHble 1 ux cBolictBa. LleHTpanbHbIe U
" | 7" | BIMCaHHBIC YTJIBI.




Brmcannbie 1 onmmcaHHBIC ‘IGTBIpéXYFOJ'IBHI/IKI/I, ux

26. | 3. .
IIPU3HAKU U CBOMCTBA

[IpumeHeHne CBOMCTB BIMCAHHBIX M BIIMCAHHBIX
27. | 4. | 4eTBIPEXYTOJBLHUKOB MPU PEHICHUN T€OMETPUUECKUX
3a/1a4y

[IpeoGpazoBanue nmogodus. CoOTBETCTBEHHbBIC

28. | 5.
3JIEMEHTHI TOA00HBIX (DUTYD

Teopema o Ipou3BEICHUU OTPE3KOB XOP/ U CEKYIIUX.
29. | 6. | [IpumeHeHnEe TEOPEMBI O TTPOU3BEICHUN OTPE3KOB XOPJI
Y CEKYIIMX B PEIICHUH F€OMETPHUECKUX 33124

Hauana tpuronomerpun 3 yaca

Tpuronomerpuueckue GyHKIUU yriioB. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO

30. | 1.

OmnpeneneHne TPUTOHOMETPUUECKUX (DYHKIIHH YTIIOB OT

3112 0° mo 180°. ®opMyIibl IPUBEAEHUS

32. | 3. | Teopema kocunycoB. Teopema cuHycOB

IIpaBUIbHBIE MHOTOYTOJIbHUKH. [JINHA OKPYKHOCTH H
IJI0IIAIb Kpyra. Beruucienue miomaaei 2 yaca

HpaBI/IHBHBIe MHOT'OYT'OJIbHUKHU, BBIYUCIICHUC UX
33. | 1. | anemenToB. Yucmno n. [{nuna okpyxHocTH. [JnunHa nyru
OKPY)KHOCTH

ITnomane kpyra. Ilnomans cekropa. [Lnomans
CEerMEHTa

34. | 2.

4. Y4eOHO-MeTOAUYeCKOe o0ecneyeHne 00pPa30BaTeJIbHOIO MpoLecca
Aunreopa

1.®I'OC. Anrebpa. COopHUK pabodrx mporpamm.7-9 kinacchl: yued. mocodue st
obmreobpazoBar. opranuzanuii/(coct.T.A. Bypmuctposa)-6- € u3a.M.:IIpocsemnienne,2020.

2. OI'D MaremaTuka: TUTIOBbIE 9K3aMEHAIIMOHHBIE MaTepuaibl: 36 BapuanTos/moa pea. U. B.
SAmenko. - M.: U3narensctBo «HarmonansHoe oOpazoBanue», 2024 r, 2024r.

3.1. B. fAmenko, C.A. llecrakos. A caam OI'D! Tumnoseie 3ananus. Anredpa. M:
[Ipocsemenue. 2023.

4. OI'D 2024. Marematuka. 50 BapuanToB. TUNIOBBIE BapHaHThl 3K3aMEHAIIMOHHBIX 3a/1aHUI OT
pazpaboruukoB EI'D /MU.P. Bricoukuit, JI.O. Pocnosa, JI.B. Ky3nenosa, B.A. CmMmupHOB, 1101 pen
N.B.Amenko. — M. 6npocselienne «k3aMen», 2024.

5. MakapsrueB FO.H. Anre6pa, 7 ki : yqyeOHUK A7 0011e00pa3oBaTeIbHbIX OpraHu3auil
/HO.H. Maxapsrues, H.I'. Munatok, K.W. Hemxos, C.b. CyBoposa; nmon pegakuueit C.A.
TensikoBckoro. - : [IpcBemenne,2021

6. MakaperueB FO.H. Anre6pa, 8 ki1 : yaeOHUK A7 00111€00pa30BaTeIbHBIX OpTraHu3aIui
/FO.H. Maxkapsrue, H.I'. Munmiok, K.1. Hemxos, C.b. CyBopoBa; mox penakimueii C.A.
TensikoBckoro. - : [Ipceemenue,2023

7. MakapsrueB FO.H. Anre6pa, 9 ki1 : yaeOHUK 17151 00111€00pa30BaTeIbHBIX OPraHU3aIIUHA
/FO.H. Makapsrues, H.I'. Munarok, K.M. Hemkos, C.b. CyBopoBa; nox penakiueii C.A.
TensikoBckoro. - : [IpcBemenune, 2024

8. Anrebpa : 8 xiacc : yueOHUK : yriryOonéHHbiid ypoBeHb / A. I'. Mepamsk, B. I1. TTonsikoB ; mox
pen. B .E. I[logoneckoro. — 5-e uzn., M. : IIpocsemienue, 2021.

9. Anrebpa : 8 Ki1acc : y4eOHHK JJIs yJalIuxcs 001meoopa3oBaTeNIbHBIX yupexkaeHuid / A. I'.
Mepznsik, B. b. [Hononckuii, M. C. Sxup ; nox pen. B.E. I[logonsckoro. — 6-e u3n., — M. :
[Ipocsemenue, 2021.



10. AnreOpa : 8 kiace : TUAAKTUYECKUE MAaTepUaIbl: TTOCOOME JIJIsl yUalTuXCst
obmeoOpazoBarenbHbIX opranuzanuii / A. I'. Mep3nsk, B. b. [lononckuii, E. M. PabunoBuy, M.
C. Sxup. — M. :Benrana-I'pacd.
11. E. B. bynko, A. I'. Mep3msk, B. b. ITononckuit, M. C. Sxup. ®I'OC. Anroputm ycnexa.
Anrebpa 8 kimacc. Meroaudeckoe mocooue. Mocksa. 3narensckuii ieHTp «Bentana-I'pad».
2017 (xoHTpONBHBIE PaOOTHI).

I'eomerpust
1. ®I'OC. I'eometpust . CO0pHUK pabouux mporpamm.7-9 kimaccel:yued.mocooue s
obmeoOpazoBat. opranuzanuii/(coct. T. A. bypmuctposa)-6 e u3a. — M.: [Ipocsemienue, 2020.
2. 'eomerpust. 7-9 kmacchl: yued. ais odmieoopazosar. opranm3anuii / JI. C. AranacsH [u 1p.]. —
M. : IIpocs., 2021.
3.1. B. Smenko, C.A. Hlecrakos. S cnam OI'D! Tunossle 3aganus. I'eomerpus. M:
[Ipoceemenune. 2021
4.3us, b. I'. 'eometpus : nunaktudeckue matepuansl : 9 k. / b. I'. 3uB. — M. : [IpocBenienue,
2016.
5. I3y4yenue reomeTpun B 7-9 Kiaccax : METOA. peKOMeHIaIuu : KH. 1y yautens / JI. C.
ArtanacsH [u 1p.]. — M. : [IpocBemenue, 2015.
6. Mumenko, T. M. I'eomerpust : TemaTuueckue Tectsl : 9 k. / T. M. Mumenko, A. J[. biuHkos.
— M. : IIpocsemienue, 2024.

JonoHuTeILHAS JUTEPATYPA AJS YUUTEJIS:
1. 1. B. AAmenko, C.A. lecrakos. S cnam OI'D! Matematuka. OI'D. MoaynbHbIHM Kypc.
Meroauka noaroroBku. M: [Ipocsemenue. 2019
2. 3uB, b. I'. 3agauu no reomeTpuu : mocodbue st yuamuxcst 7—11 kinaccoB
obmeoOpazoBaTenbHbIx opranu3anuii / b. I'. 3us, B. M. Meiinep, A. I'. baxauckuii. — M. :
[Ipocsemenue, 2019.
3.Kykaprena, I'. 1. COopHHK 3a/1a4 IO TEOMETPUH B pUCYHKAxX U TecTax. 7—9 kmaccer / I'. U.
Kykapnesa. — M., 1999.
4. CaBpacoBa, C. M. YnpaxHeHus 10 IIIaHUMETpUr Ha roToBbix yeprexax / C. M. CaBpacosa,
I'. A. Sctpebunenkuit. — M., 1987.

Hudposbie oopasoBaTenbHbie pecypebl (LHOP) niis moanep:xKu moaAroToBKM MKOJbHUKOB.
1. MunuctepctBo obpazoBanusi PO. http://www.ed.gov.ru; http://www.edu.ru
2. TectupoBanwue on-line. 5—11 kmaccer. http://www.kokch.kts.ru/cdo

3. Bcs anemenTapHas Mmaremaruka. http://www.bymath.net

4. www.fipi.ru

5.ege.edu.ru

6. alexlarin.net

7.https://oge.sdamgia.ru

8.https://resh.edu.ru/

9. http://school-collection.edu.ru/

10.https://oge.sdamgia.ru/

5. MarepuajibHO-TeXHHYECKOe oOecnedeHue 00pa3oBaTeIbHOI0 Mpoiecca
Komnrerorep, HHTEpaKTUBHAS 10CKA, JINHEHKA, YTOJbHUK, LIUPKYJIb.


http://www.fipi.ru/
http://alexlarin.net/
https://resh.edu.ru/
https://www.google.com/url?q=http://school-collection.edu.ru/&sa=D&ust=1572095008621000
https://oge.sdamgia.ru/

