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Pabouas mporpamma mo reomeTpun 9 kiiacca cocTaBjeHa Ha OCHOBE CIICTYIOIINX
JIOKyMEHTOB:

1. ®enepanbHoro 3akoHa oT 29 aexadpst 2012r. Ne273-D3 «O6 o6pa3zoBaHuu B
Poccuiickoit @enepanun» (C UBMEHEHUSIMH ).



2. denepaibHOTO TOCYAPCTBEHHOTO 00IIe00pa30BaTEILHOTO CTaHIapTa
OCHOBHOTI0 00111eT0 00pazoBanusi PO, yrBepkaeHHOr0 npukazoM MuHucTepcTBa
oOpa3oBanus u Hayku Poccuu ot 17.12. 2010 Ne1897 (c u3MeHeHUIMH OT
31.12.2015 Nel1577).

3. ®epaepanbHOrO NeEpeuHs Y4eOHUKOB, PEKOMEHJIOBAHHBIX (JOMYIIEHHBIX) K
WCIIOJIb30BAHUIO TMPU pealn3allid HUMEIOIINX TOCYJApPCTBEHHYIO aKKPEAUTAIHIO
o0pa3oBaTeIbHBIX MPOTPaMM HAaYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro, CPEIHETO
oOmiero oOpa30oBaHUs OpPTaHU3ANMIMH, OCYIICCTBISIONIMMH 00pPa30BaTEIbHYIO
JEATEIIbHOCThY, YTBEPKIEHHOTO TMpukazoM Munucrepctsa IIpocsenieHus
Poccuiickoit  ®enepanun ot 21.09.2022.Ne  858(c M3MEHEHHSIMU TpPHUKa3
Munnpocemenns Poccun Ne347 ot 21.05.2024).

4.Yyeonoro mana MOY Cremacckoit COLL umenu I'epost CoBerckoro Coro3a
A.C. I'puminna Ha 2024-2025 y4eOHblii ro/1, yTBEPKIAECHHOTO TPUKA30M JTUPEKTOPA
mKoJibl, ipuka3z Nel20 ot 02.09.2024;

5.06pazoBarenbHOI MTPOrpaMMbl OCHOBHOT'O 00111ero oopazoBanust MOY
Cremacckoii COIL umenu I'epost CoBerckoro Coroza A.C. I'pumnHa

6. CII 2.4. 3648- 20 «CanuTtapHO- 3MUAEMHOJIOTUYECKUE TPEOOBAHUS K
OpraHu3alysIM BOCIIUTAHUS U O0yUEHHUs, OT/AbIXa U 03I0POBIICHUS JIETEH U
Mononexm» 28.09.2020 r.

7.DenepanbHON paboueit mporpaMMbl OCHOBHOTO 00111ero oOpazoBaHus "
reomeTpus» (0a30BbIN YpOBEHB) i 7-9 KIaccoB 00pa30BaATEIIbHBIX OpTraHU3alIUM.
- M.: IIpocsemenne, 2023 ro.

8.Yuebnuk. YueOHuk: ['eomerpus, 7-9 knaccol yueO. i 00111e00pa3oBaTeNbHbIX
yupexaenuit / JI.C AranacsH, B.® Byry3oB u np. - M.: [IpocBemenue, 2024.

MNOACHUTEJIBHASA 3AIINCKA



['eoMeTpusi Kak OJWH W3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUICHWH M B3aUMHOE DPAacCHOJIOKCHHE, OINMPAECTCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMsI T€OMETPUU Ha YPOBHE OCHOBHOIO
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHS, JOKa3bIBATh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs1 «OT IPOTUBHOTO», OTIMYaThb CBOWCTBA OT  IIPU3HAKOB,
(opMyIupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KAaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOydaromwuiicss JOJDKEH HayduThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpy, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAUTH TJIOMIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO KaOeniss wid TpeOdyeMmble pa3Mepbl Tapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiicsl y4uTcs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, IPOBOJIUTH
BBIYHCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Yy4EeOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TeXHMKE. OTH CBsi3W Haubojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYueOubiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JIeibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KUIIACC

HavanbHble nOHATHA TeoMeTpuu. Touka, npsimasi, OTPe30K, JIyd. YToi. Buael
yrioB. BeprukanbHble M cMexHbIE yIUbl. buccekrtpuca yria. Jlomanas,
MHOTrOYroyibHUK. [lapaninenpbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
IIpumepsl CHMMETPUH B OKPY’KArOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C MOMOUIBIO LMPKYJIS WU JIMHEUKU. TpEeyroyIbHUK.
Bricota, Menuana, OucceKkTpuca, uxX CBOMCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojpHuka. IlpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CBOICTBA U NIPU3HAKU NapaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
BaentHue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHBII  TpeyroinbHUK. (CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOnbHBIN TPEYroJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsibllieM yriie U OOoJblLIel CTOPOHE TPEYroJibHUKA.
[lepneHaAMKYIISIp ¥ HAKJIOHHAS.

['eomerpuueckoe Mecto TOuyeK. buccexkrpuca yria W CEpeOUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOIOKEHUE OKPYKHOCTH U mpsiMoi. KacarenpHas M cexylias K OKPY>KHOCTH.
OKpyXHOCTb, BIIMCaHHAas B Yyroy. BrnucaHHas W omnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
Cllydan TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU H
cBoicTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBONCTBA M TMPHU3HAKHU.
IIpssmoyrosnbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
T€opeMa O NPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp mMacc TpeyroiabHuKa.



[Tomobue TtpeyronpbHUKOB, KO3pduiment mnomodus. [lpusHaku momoOHs
TPEYroJbHUKOB. [IpuMeHeHne mo00ust Mpy PEIICHUH MPAKTHYECKUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenue niomniagend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUTOHOMETpHUUECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrnucaHHble W UEHTpajbHBIE YTIJIbI, YTOJ MEXIY KacaTelIbHOW M XOpJOil.
Yrael  Mexay ~XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHbBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacmnojiokKeHne ABYyX OKpykHocrel. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
PemieHne mnpakTUYeCKUMX 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue noaodusi. [Tonobre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPATE KacaTeIIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IPOTUBOMOJIO)KHO  HANPABJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpamu. PaznoxkeHune BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTopaMm. KoopanHatel BekTopa. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA TJIOCKOCTH. Y PABHEHUS NIPSMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEU U MPAMBIX. MeToa KOOpJIUHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKK. JlmuHa OKpyxkHOCTH. [I'pamycHas wu
paaraHHas Mepa yria, BBIUUCIEHUE IJIMH Iyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBKeHUS TUIOCKOCTH M BHYTPEHHUE cUMMETpun Guryp (djaeMeHTapHbIe
npeactasienus). [lapannensHbiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUS MPOrpaMMbl y4eOHOro Kypca
«I"'eoMeTpus» XapaKTepU3yrOTCSA:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMYy H HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKHUX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOM WIKOJbI, K MCIOJb30BAHUIO ITUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN T'pakIaHUHA U peallu3allii €ro
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOILEAYpP TPa’kJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKIACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUWA HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJTIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAHOBKOMI Ha AaKTUBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Ui YCIENIHON MpodeccruoHaTbHOM
JEATCIBHOCTH W pPa3BUTHEM HEOOXOIUMBIX YMEHHU, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM UHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTHIO K OSMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCIPUSITHIO
MaTeMaTUYECKNX OOBEKTOB, 3ajlad, PELICHUM, pPacCyXIEHUU, YMEHHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlMel B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UEJIOBEKA, MIPUPOJIBI U
oOlllecTBa, MOHMMAHUEM MAaTeMaTUYeCKOM HayKu Kak c@epbl 4YeloBeUYeCKOn
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUS IIUBHIA3ALINU,
OBJIaJICHUEM SI3BIKOM MAaT€MaTHUKH M MAaTEeMaTUYECKOW KYJIbTYpOW KaK CpPeACTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIINMHU HaBBIKAMU HCCIEI0BATEIbCKON
JeATEeIIbHOCTH;

6) ¢usuyeckoe BocnuTanue, (GOpMHPOBAHHE KYJIbTYPbl 310pPOBbSl H
IMOIMOHAJILHOIO 0JIaronoJIyYns:



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA H OTAbIXa, peryasipHas ¢u3ndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKpYXKaIoIIel cpeapl, IIaHUPOBAHUS TOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpETaTh B COBMECTHOM AESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeWUCTBUSA, (OPMYJIHPOBATH U OICHUBATh PHUCKH W
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe JeiiCTBUSA

ba3oBble jornueckmne geiicTBUs:

® BEBISBIIATh U XapaKTEPH30BATh CYIICCTBCHHBIC MPU3HAKM MaTEeMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHSAMHU, (POpPMYyIHpPOBATH
OTIpEJICICHHs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  MPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA MJiE OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATh, (QOPMYIHpPOBATH W  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

® BBISBIATH  MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U  H
npotuBopeurss B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTHBOPEUHH;



e JiefaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHH;

e pa3dupaTh JOKA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIACHHUM (TIpSMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALUIO, MPHUBOJIUTH
IPUMEPBI U KOHTPIIPUMEPBI, 00O0CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BbpIOMpaTh CcIOCOO penieHus yd4eOHOM 3anayu (CpaBHUBATh HECKOJBKO
BAapUAHTOB pElICHUs, BbIOMpAaTh Haubojee MOAXOMAUIMM C ydéToM
CaMOCTOATENILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTebcKme 1eiiCTBUS:

® JCIOJb30BaTh BOIIPOCHI KaK HCCIIENOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
dopMynupoBaTh BOMNPOCHI, (PUKCUPYIOLIUE MPOTUBOpEUUE, MpodIEMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (OpMHpOBAThH
TUIIOTE3Y, apIYMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHHE;

® [IPOBOJUTH IO CAMOCTOATEIBHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIIEOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro O0OBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKAY COOOI;

® CaMOCTOSTENBbHO (HOPMYIMPOBATH 0OOOIEHUS U BBIBOJIBI MO PE3yJbTaTam
IPOBEAEHHOIO HAOIIOACHUS, HCCIEAOBAHUS, OLEHUBATh JOCTOBEPHOCTD
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000ILIEHNUH;

® [IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOLECCa, a TAKXKE BbBIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ unpopmaunmeii:

® BBIBISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HH(POpPMAIMH, JaHHbBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a1a4u;

e BbHIOMpaTh, aHAIM3UPOBATH, CHCTEMATU3UPOBAThb U HWHTEPIPETHPOBATH
UH(GOPMALMIO Pa3IMUHBIX BUAOB U (POPM IPEICTaBICHMUS;

e BbIOMpaTh (HOpMYy MpelacTaBieHUs HMHPOPMALMM W HWUIIOCTPUPOBATH
pemiaemMple 3aJayd  CXe€MaMH, [udarpaMmaMu, HWHOM TrpapuKod Hu HUX
KOMOMHAIIMSIMU;

® OILICHMBAaTh HAAEKHOCTH HMH(DOPMALMM IO KPUTEPHUSM, NPEAJI0KEHHBIM
YUUTEJIEM UIH CPOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHHBepPCcaIbHbIe YueOHbIe JeliCTBUS:

® BOCTIPUHUMAThH U (POPMYTUPOBATH CYKICHUS B COOTBETCTBUHU C YCIIOBHSIMH
U LETsIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUKY 3pEHUS
B YCTHBIX U MHCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO XOIYy PEIICHUS
3aJlayd, KOMMEHTUPOBATh MOJyUYEHHbBIN pe3yJIbTaT;

e B X07€ 00CYXJEHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYk/IaeMOM TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh UJI€W, HAIlEJIEHHBIE HA MOMCK
pellleHusl, CONOCTaBISATh CBOU CYXKICHHS C CYXKACHUAMH JPYTUX



YYaCTHUKOB JHAJIOTa, OOHAPYXKMBATh Pa3jM4Me W CXOJCTBO MO3UIIUNA, B
KOPpEKTHOU opMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,

® TMIPEACTABISATH  PE3ydbTaThl  PEIICHUS 3a/aum, HKCIIEPUMEHTA,
WCCJICTIOBAHUSI, IPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYILICHUS
C Y4ETOM 3aja4 MPE3eHTAMU U OCOOCHHOCTEN ayIUTOPHH;

® [IOHUMAaTh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHAHONW ¥ WHIUBUIYAIbHOU
paboThI U PEIICHUH YYEOHBIX MaTEMAaTHYECKUX 3a]1aY;

® TIPUHUMATH I1€JTh COBMECTHOM JACSATEIBHOCTH, TJIAHUPOBATH OPTAHU3AIUIO
COBMECTHOW pabOThI, pacrpencisaTh BUIAbI pPabOT, JOTrOBApUBATHCA,
00CYXIaTh TMPOIECC U pe3yiabTaT paboThl, 0000MATF MHEHHS HECKOIBKHUX
JIIOJICH;

® y4acTBOBaTh B TpymnmoBbIX ¢opmax padboTel (00CyXkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAWHHPOBATH CBOM JEUCTBHS C JPYTMMHU WICHAMH KOMAaH/IBI,
OIICHMBATh KAauyeCTBO CBOETO BKJaJa B OOIMMNA MPOAYKT MO KPHUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:
® CaMOCTOSITENIbHO COCTAaBJSTH IUIAH, aJTOPUTM pEIICHHsS 3a1adu (UId ero
4acTh), BBIOMpATh CIOCOO pPEIICHUS ¢ YYETOM HMEIOIIUXCS PECypCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.
CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:
® BIAJETh CIIOCOOAMU CAMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3ysibraTa
pEIICHUSI MAaTEMATUYECKOM 3a/1a4H;
® [PEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IPU PEIICHUN 33]1a4H,
BHOCUTH KOPPEKTHBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;
® OIICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH MOCTABICHHON LIEN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHXKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxXOJUTh OMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce OOydYarolmMiCs TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh W3y4eHHBIE TE€OMETpPUYECKHE (UTYpBI, OMpEneisTh UuX
B3aMMHOE PACIOJIOKEHUE, HU300pakaTh TE€OMETpUUYECKHe (UTYpBI, BBIOTHATH



YEpPTEKHU MO YCIOBHIO 3adauu. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1aun Ha BBIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyrO OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mmepbl 3THX
O0OBEKTOB IO MOPSJIKY BETUUHHBI.

CTpouTh 4yepTe U K TEOMETPUUECKUM 3a/1auaM.

[Tonp30BaTbCAd TNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3a]1ay.

[IpoBOANTH JTOTUYECKUE PACCYKICHUS C UCIOIb30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd NpPHU3HAKAMU PABEHCTBA NPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWAHbI, MNPOBEAEHHOM K  THUIOTEHY3€  IPSAMOYTOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUY I'€OMETPUUECKUX 3a]1a4.

Onpenensts napawieIbHOCTh MPSAMBIX C IIOMOIIBIO YTIIOB, KOTOPBhIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3a1a4un Ha KileTyaTol Oymare.

[IpoBOIUTH BBIUMUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3aJayax C HCIHOJIb30BAHHEM CYMMBI  VYIJIOB
TPEYTOJLHUKOB M MHOT'OYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECECYEHNN [IBYX NapaJUICIbHBIX TMPSAMBIX CeKylen. Pemare mnpakThdeckue
3a71a4M Ha HaXOKJICHUE YIJIOB.

Brnagete MOHATMEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEACHATH
OMCCEeKTPUCY yIJla U CEPEIUHHBIN MEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

DopMynMpOBaTh OMPEACICHUS OKPYXKHOCTH W Kpyra, XOpJbl U JAHaMETpa
OKPYKHOCTH, TIOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIPU
pELLICHUY 3a1a4.

Brnagete MoHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHTp. Ilonbp3oBaThCcs (akTamMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, M O TOM, 4YTO CEPEAMHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTeIbHOUW K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHON U paanuyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, TIOHUMATh
UX MTPAKTUYECKUNA CMBICI.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C TOMOIIBIO LIUPKYJIA U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MI0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOMCTBA TOYKHM IMEPECEUCHHS] MEIUaH TPEeYrojibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W Tpaneluuu, NIPUMEHATH
X CBOMCTBA NPHU pPELICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbess TeopeMon
dajieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHITh UX JUJISl PEILICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh NMpU3HAKK MOJ00US TPEYTOIBLHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecss Teopemor Iludaropa mnsg pemieHUss TE€OMETPUUYECKUX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJEIb B MPAKTHUYECKHX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JITTUHBI.

Brmagets DOHATMAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyrojbHUKa. 110J1b30BaThCSA 3TUMM NMOHATUSAMU JJIs1 pELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAH
MHOTOYTOJIbHBIX ~ (uryp  (mosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpUMEHSATH MOTYyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Brnagets NOHATHSAMU BIHMCAHHOTO W UEHTPAJIBHOIO YIia, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEeKYIIHMMH) U yIie MEXIY
KacaTeJIbHOM U XOPJIOM NP PELIEHUU T€OMETPUYECKUX 3a1ad.

BraneTe moHATHEM ONMCAHHOTO YETBHIPEXYTOJBHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELIEHUU 3a/1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KaJIbKYJATOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOJYYUT CIICIYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO KATBKYJIATOPA) JTHUHBI
Y YTJIbl JU1sl HETAOJMUYHBIX 3HAYEHUH.

[Tonb3oBaThes popMysiaMH MPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUUII HAXOXXIECHHSI COOTHOLIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKIEHHS Pa3IuIHbIX
AJIIEMEHTOB TPEYTOJbHUKA («pPEIIEHWE TPEYTrOJbHUKOBY»), MPUMEHATh HX MpPHU
pEelIeHUU TeOMETPUUECKUX 3a/1au.



Bnagers moHsTHSIMH ~ mpeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
3JIeMeHTOB MOJ00HBIX Guryp. [lonb3oBaThest cBOWCTBaMHU MO100MS MPOU3BOJIBHBIX
buryp, yMeTb BBIYHCIATH [JIMHBI U HAXOAWUTh YIJBl y TMOJOOHBIX (uryp.
[TpumeHsATH cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMEThb MPUBOJIUTH
IpUMEpPBI TOOOHBIX (PUTYP B OKPYKAOIEM MUDE.

[Tonb30BaThCA TEOPpEMAMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, IMOHUMAaTh MX I€OMETPUUECKUA U (DU3MUECKUN
CMBICJI, TNPUMEHATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTh CKaNsipHOE POU3BEICHUE BEKTOPOB JJIs1 HAXO0XKJICHUS JJIUH U YTJIOB.

[Tonb30BaTbCA METOJAOM KOOPJIMHAT HA IUIOCKOCTH, NPUMEHSTh €r0 B
PELICHUH T€OMETPUUYECKUX U MPAKTUYECKUX 3a/a4.

Biagetes NOHATHSAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJWaHHON MEpHI yria, YMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPHUMEHSTh JIBHIKECHHUS
IJIOCKOCTHU B MPOCTEUIINX CIydasiX.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C NPUMEHEHHEM NOJ00Hs M TPUTOHOMETPUYECKUX (PYHKUUN (TI0JIb3YACh, TAE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



9 KVIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne A31EI10B H TeM K JuaexkTpoHHbIe (UU(pOBbHIE)
n/n EpolipaMMm Bceero p;’ﬁHOTTpL‘:m’H“e o0pa3oBaTe/ibHbIE PeCypPChI
Tpuronomerpus.
1 IgspeMé’; 16 1 bu6mmoreka [JOK
WHYCOB U
Y https://m.edsoo.ru/7f41al2c
cuHycoB. Pemenue
TPEYTOJIHHUKOB
[IpeobpaszoBanue
) {\I/?SO(SHH&;CK . 10 1 bu6mmoreka [JOK
TPUYECKU
P https://m.edsoo.ru/7f4lal2c
COOTHOIIIEHUS B
OKPYKHOCTH
bu6mmoreka [IOK
3 Bexropet 12 ! https://m.edsoo.ru/7f41al2c
4 f(f(l)( apliz]::bl Ha 9 1 bubmorexa HOK
P https://m.edsoo.ru/7f41a12c
[UIOCKOCTH
[IpaBunbHbBIE
MHOTOYTOJIbHUKHU.

5 JlnuHa OKpyXHOCTH 8 1 bubnuorexa [JOK
¥ IUIOINAb KPyTa. https://m.edsoo.ru/7f41al2c
Briuncnenne
ILIOIageH

6 JBr>keHus 5 0 bubnuoteka [JOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c
IToBTOpEHwME,

7 00o0011eHme, 7 1 bubmmoreka [JOK
CHCTeMAaTH3aIHUs https://m.edsoo.ru/7f41al2c
3HAHUHU

8 0 0

OBLIEE KOJIMYECTBO
YACOB IIO 68 6
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