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MHNOACHUTEJBbHASA 3AIINCKA
Pabouas nporpamma yuebnoro npeamera «I'eometpusi» (mpeamerHast obnacte «MaTemaTuka 1 UHQOPMATHKA») COCTABICHA B COOTBETCTBHH C:

- ITlpukazom MunucrepctBa mpocBemenus Poccuiickoit @enepammu ot 31.05.2021 Ne 287 «O0 yrBepxaeHUU (enepaibHOTO TOCYIapCTBEHHOTO
00pa30BaTeNBLHOTO CTaHAApTa OCHOBHOTO 00miero obpaszoBanus» (3aperucrpupoBan 05.07.2021 Ne 64101) ¢ m3menenusmu ot 18.07.2022 Ne 568 “O
BHECCHHH U3MEHECHHH B (DeliepabHbIA rOCy1apCTBEHHBIN 00pa30BaTelIbHBIN CTaHIapPT OCHOBHOTO 001Iero oopazoBanus” (3apeructpuposan 17.08.2022 No
69675)
- [Ipukazom MunuctepcrBa npocsemenns Poccutickoit @eneparuun ot 18.05.2023 Ne 370 “O6 yrBepkaeHun deaepaibHOli 00pa30BaTeIbHOM MTPOrpaMMBbI
OCHOBHOTO 0011ero obpazoBanus’” (3aperucrpupoBan 12.07.2023 Ne 74223)
- OCHOBHOI 00pa30BaTeNbHON MPOrpaMMOil OCHOBHOTO 0OIIEro 0o0pa3oBaHUsS MYHUIIMIAIBHOTO OOJKETHOrO 00111e00pa30BaTEeIbHOTO YUPEXKICHUS
cpenHeit oomeodpaszoBaTebHOM mKOIBI Ne 4 mvenn JI.M.3010TyXuHOI;
- IOPSAJIKOM pa3paboTKH, 0OPMIICHHS U YTBEPKACHUS pabouux Mporpamw,
- ¢ yuetoM paboueit mporpammsel Bociiutanust MbOY COIL Ne 4 umenn JI.W.3010TyxuHOi;
CoracHO yueOHOMY TUTaHy H a U3ydeHHe y4eOHOro Kypca «l eomerpusi» otBoamtcs 204 yaca: B 7 xiacce — 68 gacoB (2 yaca B HeZemo), B 8 kiacce — 68
yacoB (2 yaca B HeZIeN0), B 9 kitacce — 68 yacoB (2 4aca B HEJIETIO).
BocnurareabHblil moTeHuras npeamera «l'eomerpus» peanusyercs yepes:
— (opmupoBaHUE TOTUYECKON KYJIBTYPBI MBIIIUICHHS, CTPOTOCTh M CTPOMHOCTH B YMO3aKTFOUCHHUSIX;
— cojiep KaHMe MaTeMaTHYeCKHX 3aj1ad JaeT BO3MOKHOCTh 3HAYUTEILHO PACIIUPUTH KPYTrO30p YUaIUXCsl, MOAHATh UX OOIIUIN KYJIbTYypHBIA YPOBEHb.
Ha ypokax reomeTtpun ydeHUKY TpeOyeTCsl aHATM3UPOBATH KAXK/IbIH I1ar CBOETO PEIICHUs, apTYMEHTUPOBATh U JJOKA3bIBATh CBO€ MHEHHUE.

Ha ypokax reomerpuu y ydamnmxcsi BeIpadaThIBa€TCs MPUBBIYKA K TOMY, YTO HEBHUMATEIBHOCTh MPU PEIICHUH 3a/1auyd MPHUBEACT K OIINOKe, a
m00asi HETOYHOCTh B TEOMETPUU HE OcTaHeTcst 0e3 mocneAcTBril. [1oaToMy 3aHSITHS reOMeTpUel TUCITUTUIMHUPYIOT YUaIIHXCs.
3aHuUMasICh T€OMETPHUEH, KK IbIi YUSHHUK BOCIIUTHIBAET B c€0€ TaKHe JTMYHOCTHBIE YEPTHI XapaKTepa, Kak CIpaBeUIMBOCTh U YECTHOCTh; MIPUBBIKAET ObITh
npeneabHO 00 BEKTUBHBIM.

UectHas u qobpocoBecTHasi paboTa Ha ypoKax T€OMETpUHU TPeOyeT HaIpsKEHHON yMCTBEHHON paOOThl, BHUMAHHUs, TEPIUMOCTH B MPEOJIOJICHUU
pa3nuuHbIX TpyaHocTed. [loaToMy ypoKM TeoMeTpuM BOCHIUTHIBAIOT B YYEHHUKAX TPYAOIOOME, HACTOWYMBOCTH, YIOPCTBO, YMEHHE COTJIAIIAThCS C
MHEHMSIMU JAPYTUX, JOBOJIUTH JEJI0 JO KOHIIA, OTBETCTBEHHOCTb.

COAEP) XAHUE YYUEBHOI'O ITPEAMETA
7 KJacce
HavanbHbie nonsiTus reomerpuu. Touka, mpsiMasi, OTpe30K, Jyd.Yroi. Bunabl yrnoB. BeprukanbHbie M cMexHble yribl. buccektpuca yrna. Jlomanas,
MHOT'OyTOJIbHUK. [[apamienbHOCTh U NEpHIEHANKYISIPHOCTD MPSMBIX.
Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM cUMMETpUH. [IprMepsl CHMMETpHUH B OKPYXKAIOIIEM MUPE.
OCHOBHBIE TOCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEUKH.
Tpeyronbauk. Beicota, Mmenuana, OuccekTpuca, uX cBoicTBa.PaBHOOGIPEHHBIN U PaBHOCTOPOHHUIN TpeyroibHUKU. HepaBeHCTBOTpeyronpHuKa. CBOMCTBA
Y IPU3HAKU paBHOOEIPEHHOT0 TpeyroyibHuKa. [Ipu3Haku paBeHCTBa TPEYTOJbHUKOB.



CBoiicTBa ¥ MpU3HAKH MMApALIENbHBIX MPsAMbIX. CyMMa yriIOBTpeyrojbHUKa. BHEIIHME YIIibl TPEYroJIbHUKA.

[IpssMOyTOIBHBIN TPEYTOIBHUK.

CBOICTBO MeIMaHbl MPSIMOYTOJBHOTO TPEYroJibHUKA, TMPOBEAEHHONM K TUmoTeHy3e. [Ipu3HakupaBeHCTBa MPSMOYTOJIbHBIX TPEYTrOJIbHUKOB.
[IpssMoyTronbHBIN TPEYroabHUK ¢ yTiIoM B 30 .

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM, TeopeMa O OOJbIIeM yriie U OONbIICHCTOPOHE TPEYrOoiIbHHKA.
[lepnienauKynsap U HAKIOHHAS.

I'eomerpuueckoe mecto Touek. buccekTpuca yria v cepeIuHHBINNIEPICHAUKYIISAP K OTPE3KY KaK Fr€OMETPUUECKHE MECTa TOYEK.

OKpy>KHOCTb M KpYI, XOpJla W JIuaMeTp, UX CBoicTBa. B3amMHoepacmonokeHue OKpYyX HOCTH U mpsiMoil. KacarenmpHas W cekymias KOKPYXHOCTH.
OKpy>XHOCTb, BIIMICaHHAas B yroJi. BimcanHas u onucaHHasi OKpY>KHOCTH TPEyTroJbHHUKa.

8 kiacc

Yetpipéxyronpuuku. [lapamienorpamm, ero npu3Haku u cBoicTBa. YacTHbIe cllyyau napajuieorpaMMoB (IIpSIMOYTOJIbHUK, pOMO,KBaipar), UX MPU3HAKH U
cBoiicTBa. Tpamenus, paBHOOOKas Tpanenus, €€ cBoiicTBa U npusHaku. IIpsMoyronpHas Tpanenus.

Meton ynBoenust Meauansl. LleHTpanbHas cuMMeTpHs.

Teopema ®aneca u Teopema 0 IPONOPLUUOHATIBHBIX O0Tpe3kax.CpelHue JIMHUU TPEyroJibHUKa U Tpaneuuu. LIeHTp macc TpeyrojabHuKa.

[TonoGue TpeyrobHUKOB, KOAQGUIHUEHT noaodus. [Ipuznaku nogodus TpeyroiabHUKOB. [IpuMeHeHne nogoous npy pelieHny NPakTHYEeCKuX 3a1ad.
CpoiicTBa mmomaneil reomerpudeckux ¢uryp. Gopmynsl AIAIUIOMAAN TPEYTONIbHUKA, MapauienorpaMma, pomoa u Tparneuuu.OTHONICHHUE IJIOMIAeH
Mo00HBIX uryp.

Beruucnenue miomanei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB HaKJIeTyaToi Oymare.

Teopema IIudaropa. Ilpumenenune Teopemsl [Tudaropa npu pemeHnn npakTHYECKUX 3a1ad.

CuHyc, KOCUHYC, TaHT'€HC OCTPOIO yrja MpsSMOYTOJBHOTO TpeyrojbHHKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMeTpHuecKue (yHKIUU
yrmoB B 30 ,45 u 60 .

BrnucanHble M LEHTpanbHBIE YIVIBI, YrOJd MEXKIY KacaTeldbHOW HMXOpAOW. VYTIJIbl MEXIy XOpJaMHd M CEKylMMH. BnucaHHble U ONMCAaHHbIE
4eThIPEXYroJbHUKH. B3anmHoe pacrionoxenue aByxokpyxHocrell. Kacanue okpyxHocreill. OOmue kacaTelbHble K IBYMOKPY>KHOCTSIM.

9 kaacc

Cunyc, kocunyc, Taurexc yrioB ot 0 10 180 . OcHOBHOE TPUTOHOMETpHUECKOEe TOKAECTBO. DOpMYIIbl TPUBEICHUS.

Pemenue TpeyroiapHuKoB. TeopeMa KOCMHYCOB U T€OpEMa CHHYCOB. PellieHre mpakTHYeCKUX 3a/1a4 ¢ UCTOJIb30BAHUEM TEOPEMBI

KOCHHYCOB U T€OPEMBI CHHYCOB.

[IpeobpazoBanne moaodus. [lomodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeeHUH OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEICHUN OTPE3KOB CEKYIIUX, TeOpeMa O KBaApaTe KacaTelbHOM.

Bektop, anuHa (MOIynb) BEKTOpa, COHAIPABJIEHHBIE BEKTOPBI,IPOTUBOIIOJIOKHO HAIPAaBIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO
BEKTOPOB, OTEpaIuy HaJl BEKTOpaMu. PaznokeHne BeKTOpa Mo JBYM HEKOJUIMHEApHBIM BekTopaM. KoopanHaTh

BeKTOpa. CKaJ'IﬂpHOQ HpOI/ISBe}IeHI/Ie BeKTOpOB, HpI/IMeHeHI/Ie JIBTHAXO0XACHUA JJINH U yFJIOB.



JlexapToBbl KOOPAMHATBI HA IUIOCKOCTH. Y PaBHEHHUs NPSMOM MOKPYKHOCTH B KOOPJAMHATAX, IIEPECEUECHUE OKPYKHOCTEN M NpAMBIX. MeTox KoopauHaAT U
€ro IpUMEHEHHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKY. /[[1IMHA OKpYKHOCTH. I'pajgycHasu paguaHHas Mepa yria, BBIYMCICHUE JUIMH Ayr OKpykHocTen. Ilnomanes kpyra, cekropa,
CETMEHTA.

JIBI>KEHHMSI IIJIOCKOCTH M BHYTPEHHHE CUMMETpUn GUryp(3nemMenTapuslie npeacrasienus). [lapamnensusiii meperoc. [ToBoport.

IIVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI
JInuHOCTHBIE pe3yJIbTaThl
JIM4HOCTHBIE Pe3yabTaThl OCBOEHHS IIPOrpaMMbl y4eOHOro Kypca «l'eoMeTpus» XapakTepu3yroTCs:
1) naTpuoTHYecKoe BOCIINTAHME:
IIPOSIBJIIEHUEM MHTEpECa K MPOLUIOMY U HACTOSALIEMY POCCUHCKOM MAaTeMaTHUKH, HEHHOCTHBIM OTHOLUIEHHEM K JOCTHKEHHUSAM POCCHUMCKMX MaTEMaTHKOB U
POCCHIICKON MaTeMaTHYEeCKOW MIKOJIBI, K UCIIOIB30BAHUIO ATHX JTOCTH)KCHUH B IPYTUX HAayKax M MPHUKIAIHBIX cepax;
2) rpa:kaIaHCcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:
TOTOBHOCTHIO K BBIIIOJIHEHUIO O0A3aHHOCTEH IpaKJaHUMHA W peaju3aluy €ro Ipas, MPEACTAaBICHUEM O MATEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHHM, IpOLelyp I'pakJaHCKOro olIiecTBa (HalpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCY)KJICHHMIO 3TUYECKUX MpobiieMm,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTUKEHUM HayKu, OCO3HAHUEM Ba)KHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JESTEIbHOCTH YUEHOTO;
3) TpyAOBOE BOCIMTAHHE:
YCTAaHOBKOM Ha AKTMBHOE YYacTHE€ B PEIICHUM IIPAKTHYECKMX 3aJa4 MaTeMAaTHYECKOW HaIIPaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMaTH4YECKOIO
o0Opa3oBaHMs Ha IPOTSHKEHUU BCEH JKU3HM JUISl yCTIEUTHOW NMPO(ECCHOHAIBHOM AESITENbHOCTH U Pa3BUTHEM HEOOXOIMMBIX YMEHHMM, OCO3HAHHBIM BHIOOPOM
U TIOCTPOECHUEM MHMBHIyalbHON TPAaeKTOPUN 00pa30BaHMs U )KM3HEHHBIX IIJIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;
4) 3cTeTHYECKOE BOCTIMTAHME:
CHOCOOHOCTBIO K SMOLMOHAJIBHOMY M 3CTETHYECKOMY BOCHPHUATHUIO MaTeMaTHMYeCKHMX OOBEKTOB, 3ajau, PEIIeHUH, pacCyXIeHUil, yMEHUIO BHJETb
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HeHHOCTH HAYYHOI'0 O3HAHMA:
OpUEHTAIle B JI€ATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHbIX IMPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS YEJOBEKa, MPUPOJIbI U
o01iecTBa, MOHUMAHMEM MaTEeMAaTUYECKOH HAyKM Kak cQepbl UelOBEYECKOH MAeATeNbHOCTH, 3TanoB €€ pa3BUTHUS W 3HAYUMOCTH Il Pa3BUTHS
LMBUJIM3AIMH, OBJIAJCHUEM SI3bIKOM MAaTeMaTUKU M MAaTeMaTU4YEeCKOW KYJIbTYpPOM KaK CPeACTBOM IO3HAHUS MUPA, OBJIAJICHUEM NMPOCTEUIINMHU HABBIKAMU
HCCIIEN0BATENIbCKON IEATEIIBHOCTH;
6) puznyeckoe BocnuTaHue, (POPMHUPOBaAHUE KYJIbTYPbI 310POBbSI M IMOIMOHAJILHOTO 0JIATOMOJIY YU :
TOTOBHOCTBIO MPHUMEHSATh MaTeMaTHYeCKWe 3HaHMS B MHTEpPecaXx CBOETO 3I0pOBbs, BEICHHS 30pOBOro o00pa3a JKM3HU (310pOBOE IHUTaHMUE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUN M OTHbIXa, peryispHas (u3nueckas aKTHBHOCTH), COOPMHUPOBAHHOCTHIO HaBbIKa PEQIIEKCHH, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY ¥ TaKOT'0 K€ MpaBa JIPyroro 4eaoBeKa;
7) 3Ko0JI0rMYecKoe BOCIIMTAHME:



OpHUEHTAIMECH Ha MPUMEHEHHE MATEeMAaTHYEeCKUX 3HAHUU JUIsSl pelIeHUs 3a/1ad B 00JACTH COXPAHHOCTH OKPY)KAlOIIEH Cpelbl, TUIAHUPOBAHUS ITOCTYIKOB U
OLIEHKU MX BO3MOXKHBIX MOCJIECTBHUIA JJIsl OKPYXKAIOIIEH CPeibl, 0CO3HAHHEM TTI00aIbHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTel UX peleHHs;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUAM COLUAIBHON U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K IICfICTBPISIM B YCJIOBI/IS'IX HeOHpeI[eHéHHOCTI/I, ITOBBIIIICHUIO ypOBHSI CBOCfI KOMIICTCHTHOCTHU qepes HpaKTI/I‘-IeCKYIO ACATCIIbHOCTh, B TOM
YHUCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJICH, TPHOOpETaTh B COBMECTHOM JESITEIIBHOCTA HOBBIC 3HAHUS, HABBIKM U KOMITICTCHIMH M3 OTIBITA JPYTHX;
HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie GOPMYIUPOBATH HJIEH, TIOHITHS, TUIIOTE3bI 00 OOBEKTaX U SBJICHHIX, B TOM YHUCIIE paHee
HEU3BECTHBIX, 0CO3HABAThH JE(UIIMTH COOCTBEHHBIX 3HAHUIM U KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYallMIO KaK BBI30B, TPEOYIOIIHUA KOHTPMEpP, KOPPEKTUPOBATH
MIPUHUMAEMBbIE PEIICHUS U ISHCTBHS, (POPMYIMPOBATH U OIEHUBATH PUCKH U MOCIECACTBUS, (POPMHPOBATH OTIBIT.

MertanpeameTHblie pe3yJibTaThbl

Ilo3naBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue aeiicTBus:

— BBISIBJIATH U XapaKTEpPHU30BaTh CYIIECTBEHHBIC MPHU3HAKA MATEMATUYECKUX OOBEKTOB, MOHATUN, OTHOIICHUNA MEXIY MOHSATUSAMHU, (OPMYIHPOBATH
oTpesieNieHUs MOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(UKAIIMKU, OCHOBAHUS A7l 00OOIIEHHS U CpaBHEHUS, KPUTEPUHU MPOBOIUMOIO
aHaJn3a;

— BOCIPUHUMATh, HOPMYITHPOBATH U MPEOOPA30BBIBATEH CYXKACHHUS: YTBEPAUTEIbHBIC U OTPUIIATETIbHbIC, €IUHUYHbIC, YaCTHBIC U OOIINE, YCIOBHbIC;

— BBISIBJIATH MaTeMaTHMYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuus: B (pakTaxX, JAHHBIX, HAOMIOACHUSIX WM YTBEPKACHUSIX, MpeAsarath
KPUTEPUH ISl BBISIBICHUS 3aKOHOMEPHOCTEHN 1 MPOTUBOPEUNIA;

— JIeNaTh BBIBOJIBI C UCTIOIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX M HHAYKTHBHBIX YMO3AKIIOUCHUM, YMO3aKIIOUSHHUH 110 aHAIIOTHH;

— pa30upaTh JOKa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHUU (MPSMBIE U OT MPOTHUBHOTO), MPOBOJIUTH CAMOCTOSITEIHFHO HECIIOXKHBIE J0KAa3aTeIhCTBa
MaTeMaTUu4ecKuX (PaKkToB, BEICTPAUBATh ApTryMEHTAIMIO, IPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpaTh cmoco0 pemieHuss y4eOHON 3amaunM (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB pEIICHHUs, BBHIOMpATh HaumOoJee MOAXOIANMA C Y4ETOM
CaMOCTOSATENILHO BBIJICTICHHBIX KPUTEPHER).

Ba3oBble uccienoBare/bCKue 1eCTBHSA!

— HCTOJb30BaTh BOIMPOCHI KaK MCCIENOBATENbCKUI HWHCTPYMEHT IMO3HAHUS, (OpPMYIHpPOBATH BOIPOCH], (UKCHPYIOIIKWE MPOTHBOpEUHE, Mpodiemy,
CaMOCTOATENILHO YCTaHABIMBATh HCKOMOE U JaHHOE, (GOPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBAThH CBOIO MTO3UIINI0, MHEHHE;

— TPOBOJAUTH IO CaMOCTOSITENILHO COCTaBJICHHOMY IUIaHY HECIOKHBIN JKCHEPUMEHT, HEOOJbIIOe HCCIEAOBAHHE IO YCTAHOBJICHHIO OCOOCHHOCTEH
MaTEeMaTHYECKOTro 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOI;

—  CaMOCTOSITENIbHO (hopMynHpoBaTh OOOOIIEHUS W BBIBOJBI MO PE3yJIbTaTaM MPOBEIEHHOTO HAOJIONCHHMS, MCCIIEIOBAHUS, OIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB 1 O00OIIECHNUI;

— MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, & TAKIKE BBIBUTATh MPEANOIO0KEHUS O €ro Pa3BUTHH B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmaumeii:

—  BBISIBIIATH HEJIOCTATOYHOCTH U M30BITOYHOCTH HH(OPMAITNH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS 3a/1a4H;



BBIOMPATh, AHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BHIOB U (HOPM MpEICTABICHUS;
BBIOMpPATh (POpPMY MpEACTABICHUS HHPOPMALIUU U WILTIOCTPUPOBATH pelIaeMble 3a/1aui CXeMaMHt, AuarpaMMaMy, HHOU TpauKoi M X KOMOMHAIUSIMH;
OLIEHUBATh HAAEKHOCTh HH(OPMAIIMY IO KPUTEPHSIM, TPEATIOKEHHBIM YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSITEIBHO.

KomMMyHMKaTHUBHbIE YHUBEPCAJbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (DOPMYJINPOBATH CY)KJCHUS B COOTBETCTBHH C YCIOBHAMH U LEISIMU OOILECHHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS
B YCTHBIX M IUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PELICHUS 3a/laui, KOMMEHTHPOBATh MOIYYCHHBIH Pe3yIbTaT;

B X0J1¢ 00CYXKICHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOW TeMBbI, IPOOJIEMBI, pEIIaeMOi 3a7auu, BBICKAa3bIBAaTh UCH, HAIlCIIEHHBIE HA MTOMCK
pELIEHHsI, COMTOCTABIATh CBOU CYKICHHS C CY)KICHHUSAMHU JIPYTUX YYACTHHKOB JMAIOTa, OOHAPYKUBATh PA3IMUME U CXOJCTBO MO3ULHUI, B KOPPEKTHON
dopme GpopMyaHpOBATH PA3HOTIACHUS, CBOU BO3PAKCHNUS;

NpEACTABIATL PE3YJIbTAThl PCIICHUA 3aJadr, SKCIICPHUMCHTA, HCCICAOBaHHA, IMPOCKTA, CaMOCTOATCIBHO BI)I6I/IpaTI) (1)OpMaT BBICTYIIJICHUA C y‘-IéTOM
3a1a4 Mpe3eHTalul U 0OCOOCHHOCTE! ayIuTOPUH;

IMIOHUMATDb U HUCIIOJIB30BATh NPCUMYIICCTBA KOMﬁHILHOfI n I/IHI{I/IBHI{Y&JII)HOﬁ pa6OTI)I IIpyU pCHICHUHA y‘IC6HI>IX MAaTEMATUYCCKUX 3aJa4,

IIpUHUMAaTh 1LCJIb COBMECTHOM ACATCIIBHOCTH, INJIAHUPOBATH OpraHU3alnIO COBMECTHOM pa6OTI)I, pacupeaciiTb BUABI pa60T, A0roBapuBaTbCA,
00CyX1aTh MPOLIECC U PE3YNIbTaT paboThl, 00001IIaTh MHEHHS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYHIOBBIX (GopMax paboTsl (00CyxneHHs, 0OMEH MHEHHSMH, MO3TOBBIE LITYPMBl U JPYTHUE), BBIIOJIHATH CBOIO 4YacTh PabOTHI M
KOODIMHUPOBATh CBOM JCHCTBUS C JPYTMMH WIEHAMHM KOMAaH[bl, OLIEHMBATh KAayeCTBO CBOEro BKJaga B OOUIMH TNPOAYKT MO KpPUTECPHSM,
chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3aJayd (WM €ro 4acTb), BHIOMpATh CHOCOO pelIeHHs] ¢ y4ETOM HMMEIOLIUXCS PecypcoB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BapHAHTHI PELIEHHUH ¢ y4ETOM HOBOM MH(OpMALIUH.

CﬂMOKOHTpOJIb, 3MOLMOHAJLHBIA HHTEJLJIEKT:

BJIaJCTH crocodamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA ITpoLecca 1 peE3yJibTaTa pCICHUA MaTeMaTHU4eCKOi 3aga4u,
NpeaABUACTb TPYAHOCTH, KOTOPLIC MOTYT BOSHUKHYTH IPHU PCIICHUHU 3aaa4d, BHOCUTHL KOPPCKTUBLI B JCATCIBHOCTh HaA OCHOBE HOBBIX 06CTO$[TGJ'H)CTB,
Haﬁ,[[eHHBIX OIJ_II/I60K, BBIIBJICHHBIX pr,Z[HOCTCI\/'I;

OLICHHUBATh COOTBETCTBHE pPE3y/bTaTa JE€ATEIbHOCTU MOCTABIECHHON LENHU U YCIOBHSIM, OOBSICHATh MPUUMHBI JOCTHKEHUS WM HEJOCTHXKEHUS LN,
HaXOJUTh OIIMOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

IIpeamerHbie pe3yabTarhbl
7 KJ1ace

Pacno3naBarth HN3YUCHHBIC TCOMCTPUUCCKHUC q)HprBI, OMPEACIIATENX B3aMMHOC PACIIOJIOXKCHHUC, 1/1306pa>1<aTL TrCOMETPHUICCKUC q)HprI)I; BBITTOJIHATH
YEPTEIKHU 110 YCIOBHIO 3aa4YU. I/ISMepHTL JIMHEHHBIC U YIJIOBBIC BEJIMUUHEL. PemraTs 3aaa4i Ha BBIYHUCIICHUCAJINMH OTPE3KOB U BCJIMYMUH YTJIOB.



Jlenatb rpyOyro OLEHKY JMHEHHBIX M YIJIOBBIX BEJIMYWH MPEAMETOB B pEAbHOW KHU3HH, Pa3MEpPOB MPHUPOIHBIX 00bEKTOB. Pa3nmnyare pasmMepsl 3TUX
00BEKTOB MO MOPSIIKY BETUYNHBI.

CTpouTh 4epTekKHU K FTEOMETPUUYECKUM 3a7au4aM.

[Tonb30BaTbes MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOIb30BaTh MPU3HAKHU U CBOICTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOBIPH PEIICHUH 3aay.
[IpoBOAUTH JTOTUUECKHUE PACCYKIECHHS C UCIIOJIB30BAHUEM F'€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcsl MpPU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYIOJbHUKOB, CBOWCTBOM MEAMAaHbl, NPOBEAEHHOW K TUIIOTEHY3EHPSAMOYTOJIbHOTO
TPEYroJIbHUKA, B PEIICHUH T€OMETPUYECKUX 3a1a4.

OnpenensaTe napayyieNbHOCTh MPSIMBIX C MIOMOULIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH ceKymas. OnpeaensaTs napaiedTbHOCTBIPSAMBIX C TOMOIIBIO
paBEHCTBA PACCTOSHUN OT TOYEK OAHOM MPSAMOMN O TOUYEK APYror MpsSMOi.

Pemars 3a1aun Ha kiieT4aToil Oymare.

[IpoBOAUTH BBIYMCIEHHUS M HAXOAUTH YHCIOBbIE U OyKBEHHBIE3HAUEHHUs YIJIOB B T'€OMETPUUYECKHUX 3aad4ax C HCIHOJb30BAaHUEMCYMMBI YIJIOB
TPEYrOJIbHUKOB U MHOI'OYT'OJIBHUKOB, CBOMCTBYIJIOB, 0Opa30BaHHbIX [IPH NIEPECEUCHUU JABYX MMAPAIIIEIbHBIXIPSMBIX CEKYILEH.

Pemate npakTuueckue 3a1a4 Ha HaX0XKJICHHUE YTJIOB.

Bnagerp moHATHEM TEeOMETPUYECKOTO MeCTa TOYEK. YMETh OMNpEeNeNsTh OHCCEKTPUCY yIia W CEepeAHHHBIA MEePHEHIUKYISIp K OTPe3KYy Kak
F€OMETPUUYECKHE MECTA TOYEK.

@opMyIMpPOBATH ONPEEICHUSA OKPYKHOCTH U Kpyra, XOppl HAuaMeTpa OKpYKHOCTH, I0JIb30BAThCS UX CBOMCTBAMH. Y METBIIPUMEHATH 3TH CBOWCTBA
IIpY PELICHHUH 3a/1a4.

Brnanets noHATHEM ONMUCAHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaX0AuTh €€ 1eHTp. [lonb30BaThes pakTaMu O TOM,4TO OMCCEKTPUCH] YIIIOB
TPEYroJIbHUKA [IEPECEKAOTCSA B OJHOUTOYKE, U O TOM, UTO CEPEIUHHBIE NIEPICHAUKYIISAPHI K CTOPOHAMTPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOU TOYKE.
Biagetes noHATHEM KacaTeabHOM K OKPYKHOCTH, IIOJIB30BAaTHCATEOPEMON O INMEPIEHIUKYISIPHOCTH KacaTelIbHOW M pajnyca, NMPOBEIEHHOIO K TOYKE
KacaHwusl.

[Tonp30BaTbCs MPOCTENIIMMHU T€OMETPUYECKUMU HEPAaBEHCTBAMU, IOHUMATh UX MPAKTHYECKUI CMBICII.

[IpoBOUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS ¢ TOMOIIBIOLUPKYJIS U IUHEHKH.

8 ki1ace

Pacnio3HaBaTh OCHOBHBIE BU/IBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, IT0JIb30BAaThC UX CBOMCTBAMM IIPU PEIICHUH N€OMETPUYECKUX 3aad.

[IpuMeHsTH CBONCTBA TOUKU MEpPECEUSHHS] MEIMaH TPEyroJibHUKa(LIEHTpa Macc) B pEIIeHUH 3a/1ad.

Brnagere nonsiTMEM CpelHEN JMHHUM TPEYroJbHWKA W TPANELMU,IPUMEHITh MX CBOWCTBA IPU PEIICHHH TreoMeTpuuecKkux 3aaad.llonb3oBarbes
Teopemoint Dasneca U TEOPEMOH O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JUIS PEIIECHUs MPAKTUYECKUX 3a4a4.

ITpuMeHATH MPU3HAKH [TOJI00US TPEYTOIBHUKOB B PEIIEHUU T€OMETPUYECKHX 3a/1a4.

[Tonp3oBatbess Teopemoi Iludaropa nast pemieHHs TeOMETPUUECKUX W MpakTHUecKuX 3ajgad. CTpOUTh MaTeMaTH4YeCKyl0 MOJENbB MPAaKTUYECKHUX
3a/1a4ax, CaMOCTOSITEIBHO JI€JaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE JJTUHBI.



Biagers nmoHATUSMM CHHYCA, KOCUHYCAa M TaHIE€HCA OCTPOIO YIIalpsiMOYIOJIBHOIO TpeyrosibHUKa. [10ap30BaThCs 3TMMHU MOHATUAMU Ul PELICHUS
IIPAaKTUYECKUX 3a]1a4.

Bbruucnare (pa3nuuHbIMU CIIOCOOaMH) IJIOLIAJb TPEYrOJbHUKA HIUIOIAAM MHOTOYTOJIBHBIX (Uryp (IIOJB3YsCh, IJIe HEOOXOIUMO,KAIBKYIATOPOM).
[IpuMeHSTH OTY4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

Bnagers NOHATHSMM BIIMCAHHOTO M LIEHTPAJIBHOI'O yIjla, UCIOJb30BAaTh TEOPEMBbI O BIMCAHHBIX YIVIaX, YIJlaX MEXIy XopAaMmH (CEKyLIMMH) U YIJe
MEXy KacaTeJIbHOU U XOPI0H IIPHU PELICHUUT€OMETPUYECKUX 3a1a4.

Bnagers MOHATHEM ONMCAHHOIO YETHIPEXYrOJIbHUKA, IPUMEHATHCBONCTBA OIIMCAHHOTO YETHIPEXYTOJIBHAKA IIPU PELICHUH 3a]1a4.

IIpuMeHATh NMONMY4YECHHBIE 3HAHUS HA IPAKTHUKE — CTPOUTh MATEMATHYECKHUE MOJEIM IS 3aJad PeaJlbHOM >KU3HM M IPOBOJUTHCOOTBETCTBYIOILHE
BBIUUCIICHUS C IPUMEHEHHUEM 110A00US U TPUTOHOMETPHH (II0JIb3YACh, IIe HEOOXOAUMO, KaJIbKYIATOPOM).

9 kjaacc

3HaTh TPUTOHOMETPUUYECKHE (PYHKIUU OCTPHIX YIJIOB, HAXOJUTHC HUX IOMOIIBIO Pa3iIMUYHbIE JEMEHTHI MPSIMOYTOJbHOIO TPEYrojibHUKA («pelleHne
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaXxoauTh (C MOMOIIBIO KaNbKYJISTOPA) JIMHBI U YIJIbI ISl HETAOJIMYHBIX 3HAUEHUH.

[Tonp30oBaTbecs  (opMysaMu TNPUBEIEHUS W OCHOBHBIM TPUTOHOMETPUYECKHM  TOXKIECTBOM  JUI  HAXOXKAEGHUS COOTHOUIEHHH  MEeXay
TPUTOHOMETPUYECKUMHU BEINYUHAMU.

Hcnonb30BaTh TE€OPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOXKJIECHUSAPA3INYHBIX AJIEMEHTOB TPEYTrOJIbHUKA («PEIIEHUE TPEYrOJIbHUKOBY»), IPUMEHSTh UX
IIPU PELIEHUN FEOMETPUYECKUX 3a/ay.

Brnaners moHATHAMEU MpeoOpazoBaHUs OO0, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX GuUryp. [1omp30BaThCcs CBOWCTBAMHUIIOAO0MS MTPOU3BOIBHBIX
¢buryp, yMeTb BBIYMCIATH JJIMHBI U HAXOJUTh YIJIbl Y MOAOOHBIX Guryp. [IpumeHsTh cBOMCTBa MOJO0USAB MPAKTHUYECKUX 3a7adyax. ¥ MeTh MPUBOJIUTH
IPUMEPHI MO0OHBIX(UTYP B OKPY’KAIOIIEM MHpE.

ITosb30BaThCA TEOpEMaMU O IPOU3BEIEHUN OTPE3KOB XOPJ, ONIPOU3BEACHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOU.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUI U (PU3UUECKUI CMBICI, MPUMEHATh UX B PEUICHUH T'€OMETPUUYECKUX M(PU3NYECKUX 3ajad.
[IpuMeHATH CKalsIpHOE MPOU3BEICHNE BEKTOPOB JUIsl HAXO0XKACHUS JJIMH U YTJIOB.

ITonp30BaTbCS METOOM KOOPAUHAT Ha IUIOCKOCTH, IPUMEHATHETO B PELIEHUN FEOMETPUYECKHUX U IIPAKTUYECKUX 3a1a4.

Biagers NMOHATHUSAMM INPaBUIBHOIO MHOIOYTOJIBHUKA, UIMHBIOKPYKHOCTH, IJIUHBI IYTM OKPYKHOCTH U PAaJMaHHOW Mepbl YIila,yMETb BBIYUCIATH
IJIOIIAb Kpyra U ero yactei. IIpumMeHsaTs oay4yeHHble YMEHHS B IIPAKTUYECKUX 3a1a4ax.

HaxoauTh ocu (M1 EHTPBl) CAUMMETPUU GUTYP, TPUMEHSTHIBUKEHUS MIIOCKOCTH B MIPOCTEHIINX CITydasix.

[IpuMeHATH MOJydYEeHHbIE 3HAHUSA HA MPAKTHUKE — CTPOMTh MAaTEMaTUYECKHE MOJEIU Ul 3aad PEajbHOM XU3HU U IPOBOAUTHCOOTBETCTBYIOILME
BBIUUCIICHUS C IPUMEHEHNUEM NOA00US U TPUTOHOMETPUUECKUX (PYHKIHIH (T0IB3YACH, 1€ HE00X0AUMO, KaTbKYISATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 Riaacce
KounuecTBo yacos
Ne | HaumeHnoBaHue pa3aeioB 4 TeM IPOrPaMMbI K JaeKTpoHHbIE (UH(POBLIE)
) P porp Bcero OHTPOJILHBIE o0pa3oBaTejibHbIE PeCypPChI
padoThbI
[Ipocreiimme reomerpuueckue GUTypsl U UX cBoicTBa. 3Mepenue bubnuoreka [JOK
1 14 1 _
FeOMETPUYECKUX BEIUYUH https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
2 Tpeyromnuu 22 1 https://m.edsoo.ru/7f415e2e
3  IlapannenbHble npsiMbIe, CyMMa YTJIOB TPEYTOJIbHUKA 14 1 bubmorexa [IOK
’ https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
4 OxpyxHOCTb U Kpyr. ['eoMeTprueckre nocTpoeHus 14 1 https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
5 Ilosropene, obobmenne sHanui 4 1 https://m.edsoo.ru/7f415e2e
Hroro: 68 5
8 knace
KoanuectBo yacos
Ne HaumeHoBaHHe pa3esioB U TeM NMPOrpaMMbl KoHTPOJILHBI UIEKTPOHHbIC (1HPPOBHIC)
) P porp Bcero OHTpO. ¢ o0pa3oBaTe/ibHbIE PeCypChl
padoTsI
N bubmuoreka [JOK
1 Hermpéxyromhuu 12 1 https://m.edsoo.ru/7f417e18
9 Teopema daneca u TeopemMa 0 IPOMOPIIUOHATBEHBIX OTPE3KaX, 15 1 bubnunoreka [JOK
MOA00HBIE TPEYTOIBHUKH https://m.edsoo.ru/7f417e18
3 [nomanes. HaxoxaeHnue miomaaei TpeyroabHUKOB U 14 1 bu6mmorexa [IOK
MHOTOYTONBHBIX Guryp. [Tnomanu nomoOHbIX huryp https://m.edsoo.ru/7f417e18
bu6mmorexa [IOK
4 Teopema Iludaropa u Hauana TPUTOHOMETPUHU 10 0 https://m.edsoo.ru/7f41718
VYTIIbI B OKpY)KHOCTH. BIiricaHHBIC 1 ONMCAHHBIC YETHIPEX yTOJILHUKH. bubnuotexa [JOK
5 . 13 1 _
Kacarenbnsle k okpyxHOcTH. Kacanue okpyxHocTein https://m.edsoo.ru/7f417e18
6 [ToBTOpEeHME, 0000IIEHNE 3HAHUI 4 1 bub6mmoreka [JOK
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Hroro: 68 5
9 kaacc
KoanyecTBO 4acoB
Ne HaumenoBanue pa3aesioB M TeM IPOrpaMMbl K J1eKTpouHEIe (U PPOBLIE)
B P porp Bcero OHTPOJILHLIC o0pa3oBaTe/ibHbIE PeCypchbl
padoThbl
Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. Pelienue bubnmoreka [JOK
1 16 1 .
TPEYTroJIbHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue mo00us. MeTpuyecKre COOTHOIIECHUS B bubnnoreka IIOK
2 10 :
OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPIMHATHI HA TUIOCKOCTH 9 bubmiorexa LJOK
https://m.edsoo.ru/7f41al2c
[TpaBuiibHBIE MHOTOYTOJILHUKH. [IJIMHA OKPY>KHOCTH H IIJIOLIA/b bubnnoreka IIOK
5 . 8 1 i
Kpyra. Beluucienue miomaei https://m.edsoo.ru/7f41al2c
bu6mmoteka [IOK
6 JABIKCHUs I0CKOCTH 6 . https://m.edsoo.ru/7f41al2c
N bu6nuoreka [IOK
7 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUN 7 1 https://m.edsoo.ru/7f41a12¢
Hroro: 68 5
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