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HOACHUTEJIBHAA 3AIIMCKA

[IporpaMmma 1O TEOMETpPUM HAa YPOBHE OCHOBHOrO 001Iero oOpa3oBaHus
noarotopieHa Ha ocHoBe OI'OC OOO (Ilpukaz Mwunnpocsemenus Poccum ot
31.05.2021 r Ne 287 ¢ uszmenenusimu ot 18.07.2022 IIpuka3z Ne 568, ®OII OOO,
yrBepxkaéHHOM [lpukasom Munnpocsemenuss Poccun ot 18.05.2023  Ne370,
Konuenuuu pa3Butus MaTemaTudeckoro oopazosanus B Poccuiickoit denepanuu
(yrBepxaena pacnopsixenueM IIpaButenbctBa Poccuiickoit @enepaunu ot 24 nexadps
2013 1. N 2506-p),benepanbHoii paboueil MNporpaMmbl BOCIHUTaHUS, C Y4ETOM
pacnpenenéHHbIX MO KiIaccaMm IpOBEpsSEMbIX TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS
OCHOBHO# 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHUs.

['eoMeTpusi Kak OJIMH U3 OCHOBHBIX Pa3/IesiOB MIKOJbHONW MaTEMaTUKU, UMEIOIIUM
CBOEH 1eIbI0 O0ECIEeYUTh HU3yYEHUE CBOWMCTB U pa3MepoB (QUIYp, UX OTHOUICHUH H
B3aUMHOE PACIHOJIOKEHUE, ONUPAETCA Ha JOTWYECKYH0, JOKa3aTEJbHYI JIMHHUIO.
LleHHOCTh W3y4YeHUS TEOMETPUM HAa YPOBHE OCHOBHOIO OOHIEro o00pa3oBaHUs
3aKJII0YAaeTCsl B TOM, 4YTO OOy4arouuics YYUTCS MNPOBOJUTH JOKAa3aTelbHbIE
paccy>KIeHusi, CTPOUTh JIOTHYECKHME YMO3aKJIIOUEHHUS, [OKa3blBaTb HCTUHHbBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT
NPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPHU3HAKOB, (QOPMYJIHUpPOBATH OOpaTHbBIE
YTBEPKIACHUS.

Bropoli 1enpi0 U3ydeHHs TEOMETPUM SIBISIETCS HCIONb30BaHHE €€ Kak
MHCTPYMEHTAa MpPHU PEIICHUM KaK MaTEMAaTHYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEUAIOIINXCS B peaibHOM ku3HU. OOyYaronuiicss T0JKEH HAy4YUThCS ONMpPENeNuTh
reOMETPUYECKYI0 (UTypy, ONHUCATh CIOBaMHU JAHHBIA YEpTEX WIM PUCYHOK, HAWUTH
IUIONIA/Ib 3€MEJIbHOTO YYacTKa, pacCyuTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOIO
Kabenst unu TpebyeMble pa3Mephl Tapa)ka JJii aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIUMCIWTENbHAS JIMHUS B H3ydeHUMM reomerpuu. llpu pemenun 3amau
PAKTUYECKOTO XapakTepa OOYy4alolUHCs YYUTCS CTPOUTh MAaTeMAaTHYECKHE MOEIU
peabHbIX KU3HEHHBIX CUTYalli, IPOBOJNUTh BBIYMCIECHUS U OLEHUBATh aJC€KBATHOCTh
MOJIYYEHHOTO pe3yibTara.

Kpaiine BaxHO TOMYEPKUBATH CBSI3UW TEOMETPUU C JPYTHMH  Y4eOHBIMU
npeIMeTaMi, MOTHBHPOBATh HCIOJB30BaTh OINPEACICHUS T€OMETPUYECKUX (QUTyp H
MOHATHH, JEMOHCTPUPOBATh NMPUMEHEHUE MOJTYyUYEHHBIX YMEHUN B (U3HKE U TEXHUKE.
Ot cBs3M Hauboisiee SIPKO BUIHBI B Temax «Bektope», «TpuUronomerpuueckue
COOTHOIIICHUs», «Metos koopauHaT» u «Teopema [ludaropar.

YueOHbiii kKypc «l'eomeTpusi» BKIIOYAET CJAEAYIOIIME OCHOBHBIC pPa3ieiibl
conmepxkanusi:  «['eomerpuueckue QuUTypel W HUX  CBoHMcTBay, «M3mepenwue
F€OMETPUUECKUX BEIUYUH», «JleKapTOBbI KOOPAMHATHI Ha IUIOCKOCTH», «BeKTOopb»,
«/IBmwxkenus mnockocTny, «IIpeobpasoBanus mogo0us».

Ha uzyuenue yuebnoro kypca «I'eometpusi» orBoautcs 204 yaca: B 7 knacce — 68
yacoB (2 yaca B Hezelo), B 8 kinacce — 68 yacoB (2 yaca B Heenwo), B 9 kinacce — 68
4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Havanbable noHATHA reomerpuu. Touka, mpsmMas, OTPE3OK, Jyd. Yroia. Buabl
yrioB. BeprukanpHble U cMexHble  yrubl. buccekrpuca yrima.  Jlomanas,
MHOTI'OYToJIbHUK. lapannensHoCTh U NEpIEHAUKYIAPHOCTD IIPSAMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOMCTBa oceBOil cummerpuu. [Ipumepst
CUMMETPHUHU B OKPYKAIOIIEM MUPE.

OCHOBHBIE TOCTPOEHMS C MOMOILUBIO LUPKYJA U JuHelku. TpeyronpHuk. Beicora,
MeaMaHa, OMCCEKTpHUca, UX CBOMCTBA.

PaBHOGEeApeHHBIN 51 PaBHOCTOPOHHUM TPEYrOJIbHUKHU. Hepasenctso
TPEYrOJIbHUKA.

CBolicTBa M TNpU3HAKK paBHOOEIPEHHOrO TpeyronbHuka. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa M MpU3HAKK NapajuleNibHbIX MpsMbIX. CymMMa YIJIOB TpeyroJibHUKA.
Brenraue yriel TpeyrojibHUKA.

[IpsMoyronbHbIE ~ TpeyroibHUK.  CBOWCTBO  MeAHWaHbl  MPSMOYTOJBHOTO
TPEYrojibHUKa, MPOBEAEHHOMW K rumoTeHyse. [Ipu3Haku paBeHCTBa MPSMOYTOJIBHBIX
TPEYroJbHUKOB. [IpSMOYTObHBINA TPEYroJbHUK C YIiioM B 30°.

HepaBenctBa B reomeTpuu: HEpaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OosbllleM yrie W OOJbIIe CTOPOHE TPEYroJIbHUKA.
[lepneHauKyJIAp U HAKIOHHAS.

I'eomeTprueckoe MecTo ToueK. brccekTpurca yria U cepeAMHHBIN EepIEeHIUKYIISP
K OTPE3KYy KaK F€OMETPUUECKUE MECTA TOYEK.

OKpyX HOCTh U KpYyT, XOpAa U IUAMETpP, UX CBOMCTBAa. B3anMHOE pacmoiiokeHue
OKpy)kHOCcTH W mnpsiMod. KacatenbHas W cekymas K OKpPYKHOCTH. OKpyXKHOCTb,
BIIMCAaHHAs B yroJl. BnucaHnHas u onvcaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KIIACC

Yerbipéxyronpauku. [lapamnemorpamm, €ro mnpu3HakM HU CBOWCTBA. YacTHbIE
ClIly4au TapajuieiorpaMMOB (MPSMOYTOJIBHUK, POMO, KBaapaT), WX TMPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKasi Tpamerus, e€ CBONCTBa U Mpu3Haku. [IpsmoyronapHas
Tparenusl.

Meton ynBoenuss meauanbl. lleHTpanbHas cummerpus. Teopema Paneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp Macc TpeyroibHUKA.

[Tomobue TpeyrompHUKOB, Kodpdunuent moaodus. [lpusHakm momoOus
TPEeyroibHUKOB. [IpuMeHenne no1o00us npu penieHuy NPakTHUYEeCKUX 3a/1au.

CaoiicTBa 1uIomIaael reomerpudyeckux ¢uryp. DPopmynbl g IUIOMIAAH
TpPEYrojibHUKa, TapaienorpamMmma, pomba wu Tpaneruu. OTHOUIEHWE TUIOMIAICH
MO00HBIX GUTYP.

Brluncnenvne momaned TpPEYroJbHUKOB W MHOTOYTOJIBHUKOB Ha KIIET4aTOMN
Oymare.



Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHun
IIPAKTUYECKUX 3a/1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOrO yrIja HpsAMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHoMeTpuieckue (PyHKIHUHU YIiIoB B
30, 45 u 60°.

BnucanHble M IEHTpalbHBIE YIJIbl, YTOJd MEXKIY KAacaTeNIbHOM M XOPIOW. YTJIbI
MEXKIy XOpJaMHM U CEKyIIMMHU. BIHCAaHHBIE W ONHMCAHHBIE YETBIPEXYTOJbHUKH.
B3aumHoe pacrnonoxxkeHue AByX OKpyxHocTeil. Kacanuwe okpyxHocTed. OOuue
KacaTeJbHbIE K BYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, xocunyc, Tauredc yrios oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYJIIbI MPUBEACHHUS.

Pemenue TpeyronpHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
NPAKTUYECKUX 3324 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MpousBeneHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
CEKYIIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, niuHa (MOIysib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, TPOTUBOIMOJIOKHO
HaIPaBJICHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU
HaJ BeKkropamu. Pa3noxeHue BeKkTOopa IO JBYM HEKOJUJIMHEAPHBIM BEKTOpaM.
Koopaunatel Bektopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB, IPUMEHEHHE IS
HAXOKJICHUS JJIUH U YTJIOB.

JlekapTOBbl KOOPIMHATHI HA IUIOCKOCTU. YPAaBHEHUS MPSAMONW U OKPYKHOCTH B
KOOpJIMHATAaX, MEPECEUCHUE OKPYKHOCTEM M NpsIMbIX. MeTon KOOpIWHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYTOJIBHUKHU. JlTMHA OKpYXHOCTH. I'pagycHas W paanaHHas
Mepa yria, BBIYUCIEHUE JJIMH OyT OKpykHOocTel. [lmomans Kpyra, CeKTopa, CerMeHTa.

JIBUKEHUST TIJIOCKOCTH M BHYTPEHHHUE CHUMMETpuUu (uryp (diaemMeHTapHbIe
npeacrasienus). [lapamnensHeiit neperoc. IToBopoT.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHMUA INPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJIbTaThl OCBOCHUS MIPOrpaMMbl yueOHOro Kypca «I'eoMeTpusi»
XapaKTepU3yroTCs:

1) naTpnoTHYeckoe BOCIUTAHME:

MPOSBICHUEM HMHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCHUMCKOM MaTeMaTHKH,
LIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHHMSIM POCCHUHCKHX MaT€MaTUKOB U POCCHUUCKOU
MaTEMaTUYECKOM IIKOJIbI, K HCIOJBb30BAHUIO ATHUX JOCTUKEHUN B JPYrUX HAyKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJHEHUIO 00S3aHHOCTEN Ipak/laHiHA U pealn3alyu ero npas,
Ope/CTaBIeHHEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYp, SBJCHWH, NpoOLEayp TpaxaaHckoro oOiiecTBa (Hampumep, BbIOOPHI,
OMpOCHI), TOTOBHOCTBIO K OOCYXIEHHMIO DJTHUYECKHX MpoOJeM, CBSI3aHHBIX C
NPAKTUYECKUM MPUMEHEHHEM JTOCTHKEHUM HAyKH, OCO3HAHUEM Ba)XHOCTU MOPAIBHO-
ATUYECKUX MPUHIIUIIOB B JEATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM Ha AaKTHUBHOE Yy4YacTHE B PEUIEHWHM NPAKTUYECKUX 3a]a4y
MAaT€MAaTHYE€CKON  HANpaBJIE€HHOCTH, OCO3HAHUEM  BaXHOCTH  MaTEMaTUYECKOrO
oOpa3oBaHHs Ha MPOTSKEHUU BCEU >KU3HU IS YCIENTHOW mpodeccuoHaTbHOM
NESTENBbHOCTA U Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
OCTPOCHUEM WHIUBUIYAIbHOW TPAGKTOPUU OOpa30BaHUS M >KU3HEHHBIX IIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBIO K OMOILMOHATBHOMY M 3CTETHMYECKOMY  BOCIPHITHIO
MaTEMaTUYECKUX OOBEKTOB, 3ajad, peHIeHUi, pacCyKIEeHUW, YMEHHUIO BUJETh
MaTE€MaTHYECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuel B  JCATEIIBHOCTA HAa  COBPEMEHHYIO CHCTEMY  HAay4yHBIX
IIPEICTABICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pPa3BUTHs 4YEJIOBEKAa, NPUPOABI U
o0miecTBa, TIOHMMAaHMEM MAaT€MaTH4YeCKOM HAyKd KakK cQepbl 4YeI0oBEeUeCKOn
NEATENbHOCTH, 3TaloOB €€ PAa3BUTHA W 3HAYMMOCTH JUIS PAa3BUTUS LMBWIN3ALMH,
OBJIAJICHUEM SI3BIKOM MaTEMaTUKH M MAaTE€MaTU4YeCKOM KyJIbTypOHM Kak CpeICTBOM
MIO3HAHUS MHUpa, OBJIAJAECHHEM [MPOCTEUINMMHU HaBBIKAMU  MCCIIEOBATEIbCKON
NEeSATENbHOCTH;

6) ¢usnueckoe BocnUTaHHME, (POPMUPOBAHHE KYJBTYPHI 310POBbSI H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO PUMEHATh MaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOErO 310POBbS,
BEJICHUS 3/I0pOBOr0 00pasza >KW3HHU (310pOBOE INMUTAHUE, COAJAHCUPOBAHHBIA PEXHUM
3aHSATUW W OTHbIXa, peryispHas (unyeckass akTUBHOCTH), C(HOPMHUPOBAHHOCTHIO



HaBbIKa pedIeKCUH, MTPU3HAHUEM CBOETO IpaBa Ha OIMMOKY M TaKOTO K€ MpaBa Jpyroro
YeJI0BeKa;

7) 3K0JI0ruH4ecKoe BOCIIUTAHHUE:

OpUEHTAIlME HAa NMPUMEHEHHE MAaTeMaTUYECKUX 3HAHUMW /IS pelleHus 3aaad B
00JIacTU COXPAHHOCTH OKPYKAIOIIEeW Cpelibl, MJIAHUPOBAHUS MOCTYIKOB U OIIEHKH HUX
BO3MOXKHBIX TIOCJEACTBUM ISl OKPYXaIOIIeH Cpelbl, OCO3HAaHWEM TIJ100abHOTO
XapaKTepa HKOJOTUUECKUX MPOoOIeM U MyTel UX PEIICHHUS;

8) amanTanua K M3MEHSIIOMIUMCSl YCJOBHSIM COUMAJIBLHOW M TPUPOAHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSAX HEOMPEACIEHHOCTH, MTOBBIIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYI0 ACSTEIbHOCTh, B TOM YHUCJIE YMEHHE
YUHUTBCSl Y APYTUX JIOJEH, IprHoOpeTaTh B COBMECTHOM JIESATEILHOCTH HOBBIC 3HAHUS,
HABBIKM ¥ KOMIICTCHIIUU U3 OIbITA JPYTHUX;

HE0OXOAMMOCTHIO B (hOPMUPOBAHUN HOBBIX 3HAHUM, B TOM Uuciie (OPMYyIUPOBATH
U7Ieu, TIOHATHUS, TUTIOTE3bl 00 00BEKTaX U SBJICHHUSAX, B TOM YHCJIE€ PaHEE€ HEU3BECTHBIX,
0CO3HaBaTh JME(PUIUTHI COOCTBEHHBIX 3HAHUM W KOMIIETCHTHOCTEH, TJIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTyaIlMl0 KaK BbI30B, TpeOYIOMUNA KOHTPMEDP, KOPPEKTUPOBATh MPUHUMACMBIC
pemieHus W JedcTBHs, (OPMYJIUpPOBAaTH M OIEHWBATh PHUCKH U  TOCJECACTBUS,
(bopMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATbBI
Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Yy4eOHbIe JeiicTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBIABIATh W XAPAaKTEPU30BaTh CYLIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWA MEXIy TMOHATUAMH, (HOPMYyIUPOBATH
OnpeIeNICHUS MOHSATUH, YCTaHABJIMBATh CYILIECTBEHHBIN MIPU3HAK
KJaccu(pUKaIlMiu, OCHOBAaHHUS IS OOOOIIEHUS W CPaBHEHHS, KPHUTCPUH
IPOBOJIMMOTO aHAJIN34;

e BOCHpPHHUMATH, dbopMynrpoBaTh u peoOpa3oBLIBAThH CYXKJICHHUS:
YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, €IUHUYHbIC, YACTHBIE U OOIIKE, YCIOBHbIE,

e BBISBISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M IMPOTUBOPEUUS B
dakTax, MaHHBIX, HAOJTIOJACHUSX W YTBEPXKACHUSX, Mpejaratb KPUTCPHUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U MPOTUBOPEUU;

e JleNIaThb BBIBOJBI C HCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
MHJIYKTUBHBIX YMO3aKIIOUEHHM, YMO3AKIIOUEHUI IO aHAJIOTUU;

e pasz0bupaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPXKICHUW (MpsSMbIE U OT
OPOTUBHOTO), TPOBOJUTH CAMOCTOSATENBHO HECIOXKHBIE JI0Ka3aTelbCTBa
MaTEeMaTUYECKUX (PAKTOB, BHICTpAUBATh apTyYMEHTAIUIO, IPUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;



BbIOMpATH CIIOCO0 perieHus yueOHo! 3aaun (CpaBHUBATH HECKOJIBKO BapHAHTOB
pemieHus, BbIOMpaTh HauOoyee MOAXOIAMNH C YYETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbCKue IeHCTBUA:

MCIIOJI30BaTh BOIPOCHl KAaK HCCIENOBATEIbCKUI HHCTPYMEHT IO3HAHUS,
dopMynupoBaTh  BOMNPOCHL,  (UKCHPYIOIIME MPOTHBOpEYUE, Mpodiemy,
CaMOCTOSITEJIbHO YCTAHABJIMBATh MUCKOMOE M JaHHOE, (pOpMUPOBATH TUIIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

OPOBOAUTH 1O  CAMOCTOSITEIBHO  COCTAaBJIEHHOMY  IUIAHY  HECJIOXHBIH
AKCIEPUMEHT, HEOOJBIIOE HCCIENOBAHUE IO YCTAHOBIECHUIO OCOOEHHOCTEH
MaTEMATUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKY COOO;
CaMOCTOATENBHO (PopMynupoBaTh O0OO0OOIIEHUS M BBIBOJABI IO pe3yibTaTam
NPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBAaHUSA, OLIEHUBATh JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IEHU;

OPOrHO3MPOBATh BO3MOXHOE pPAa3BUTHE TIpolLEcca, a TaKXKe BbIABUTAThH
NPENNOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBIIATH ~ HEJAOCTATOYHOCTh U M30BITOYHOCTh HWH(MOpMaIMH, JTaHHBIX,
HEOOXOAUMBIX JIJIsI pEIICHUS 3aa4H;

BLIOMpATh, aAHAJU3UPOBATh, CUCTEMATH3UPOBATH U  HHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IpeICcTaBICHNUS;

BbIOMpaTh QopMy MpeacTaBieHuss HHOOPMAIMK U WLTIOCTPUPOBATH PElllaeMble
3aJlayu CXeMaMH, uarpaMMamMu, MHOU TrpaduKoil 1 UX KOMOUHAIUSIMU;
OLICHMBATh HAAEKHOCTh UH(POPMAIIUU TI0 KPUTEPUAM, MPEIOKEHHBIM YUUTEIEM
Wik cPOpMyITUPOBAHHBIM CAMOCTOSITEIBHO.

KomMmyHuKkaTHBHBIE YHHBeEpPcaibHbIe YUeOHbIe 1elCTBUS:

BOCIIPUHUMATh M (HOPMYITUPOBATH CYKIEHUS B COOTBETCTBHH C YCIOBUSMH H
HEeIsIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M MTUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOIYy pEUICHUs 3a/aud,
KOMMEHTHPOBATh MOJYYECHHBIN Pe3yJIbTaT;

B XOA€ OOCYXXIEHHUsS 3aJaBaTh BOMPOCHI IO CYHIECTBY OOCYKIAe€MOMl TEMBI,
npoOJIeMbl, perraeMoil 3amadu, BBICKA3bIBaTh WJCH, HAIICJICHHBIE Ha TIOUCK
pEelIeHUs, COMOCTAaBISATh CBOU CYXKACHUS C CYKICHHSIMU APYTUX YYACTHUKOB
auanora, oOOHapyXUBaTh Pa3lIMYUe W CXOJICTBO MO3UIIMN, B KOPPEKTHON (opme
dbopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPEACTAaBIATh pPE3YJNbTaThl PEIICHUS 3aJlaud, SKCIEPUMEHTA, HUCCIEHOBaHUA,
MPOEKTa, CaMOCTOSITETFHO BBIOMpATh (OpMAT BBICTYIUICHHS C y4E€TOM 3aja4y
MIpE3eHTAI[MU U OCOOCHHOCTEN ayIuTOPHUU;

MMOHUMAThb W MCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOM W WHAWBUIYaTbHOMU
paboTHI P pelIeHn: YIeOHBIX MAaTEeMAaTHUECKHX 33/1a4;

MPUHUMATh 1€JIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATh OpPraHU3alUI0
COBMECTHOU paboOThl, pacrpeiensaTh BUIbl padoT, JOTOBAPUBATHCSA, OOCYKIATh
MPOIIECC M PEe3yIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHUX JIFOJICH;



e YYacTBOBaTh B IPyHnoBbIX (hopmax paOoThl (0OCYXkAEHUS, OOMEH MHEHUSIMH,
MO3rOBbI€ IITYpPMbl M JPYTHE), BBIIOJHATH CBOK 4YacTb pabOTBl U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C JPYrMMHU YJI€HAMU KOMAHJbI, OL€HUBATh
KaueCTBO CBOErO BKJIa/a B OOLIMI MPOIYKT MO KPUTEPHSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aUMOJEUCTBHUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIC Y4eOHbIC JCHCTBUS

Camoopranusanus:

e CaMOCTOSITEJIHO COCTaBJIATH IJIaH, AJITOPUTM PEIICHUS 3a7a4u (WU €T0 4acTh),
BBIOMpPATh CIOCOO pElIeHUs C y4E€TOM HUMEIOIIUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C
y4€TOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJJIEKT:

e BIIQJIETh CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIA TMpoliecca M pe3yJibrara
peLIEHNUs] MaTEMAaTUYECKOU 3aa4u;

e TMPEABUNETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh INPH PEUICHUU 3a7ayu,
BHOCHUTH KOPPEKTHBBI B JICSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLIEHMBAThb COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH IIOCTABICHHOW LIENU W
YCIIOBUSIM, OOBSCHATh TNPUUUHBI JOCTHIXKEHUS WJIM HEJOCTHKCHUS IICJIH,
HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydenus B 7 kjacce oOy4aroniuiicsi MOTy4YUT CIEAYIOLUUE MPEAMETHBIC
PE3YIBTATHI:

Pacrio3HaBaTh HM3ydeHHBIE T€OMETPHUUECKHE (UTYPBI, OMPENEIATh MX B3aUMHOE
pacmoyiokeHne, u300paxaTb TeOMETpHYEeCKHe (UTYphI, BBIMOIHATH YEPTEKHU IO
yCIIOBHUIO 3ajaud. M3MepsATh JIUHEHHbIE M YIJIOBBbIE BEIMYMHBI. Pemiate 3amaud Ha
BBIYHCIICHUE JUIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jenate rpyOyr0 OLEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYHUH MPEIMETOB B PEAIbHOM
KU3HHU, Pa3MEpOB MPHUPOJIHBIX OOBEKTOB. PaznuyaTh pa3mepbl 3THUX OOBEKTOB IO
MOPSAJAKY BEJIUYUHBL.

CtpouTh 4epTeKHU K FTEOMETPUUECKHUM 3a]a4aM.

ITonp30BaThCs NpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOJIB30BATh MPU3HAKHA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PEILICHUH 3a]1a4.

IIpoBOINUTHL JIOTMYECKHE PACCYXKIEHUS C HCHOJIB30BAHUEM TI€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCs  NpHU3HAKAMH  PABEHCTBA  MPSIMOYTOJBHBIX  TPEYTrOJBbHUKOB,
CBOWCTBOM MEAMAHBI, MTPOBEIEHHON K TMIIOTEHY3€ MPSAMOYTOJIbHOIO TPEYTrOJIbHUKA, B
pEILICHUU TEOMETPUUYECKUX 3a1ay.

OrnpenensTe napauielIbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yer ¢
HUMU cekymas. OnpeaensiT NapauledbHOCTh MPSAMBIX C I[OMOIIBIO PAaBEHCTBA
pPacCTOSIHUNA OT TOYEK OJHOM NMPSAMOW 10 TOYEK APYrod MpsMOi.



Pemiats 3a7aumn Ha KieTyaToi Oymare.

[IpoBOANTEL BHIYUCICHUS U HAXOJUTh YKHCJIOBbIE U OYKBEHHBIC 3HAUCHHUS YTJIOB B
FEOMETPUUECKUX 3ajlayaX C MCIOJb30BAHHEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBONCTB YyIJIOB, OOpa30BaHHBIX MpPH TMEPECEYEHUU JIBYX
napajuieNibHBIX MPSMBIX CeKylled. Pemath mnpakThueckue 3ajJadyd Ha HaXOXKIACHUE
YTJIOB.

Brnanerp moHATHEM T€OMETPUUECKOTO MeCTa TOYeK. YMETh ONpenessiTh
OMCCEKTpUCY YIJIa M CEPEAMHHBIN TEPHEHIUKYIAP K OTPE3KYy Kak reoMeTpUUYECKue
MecCTa TOYEK.

dopMynupoBaTh OMNpENENCHUs] OKPY)KHOCTH W Kpyra, XOpAbl M JUaMeTpa
OKPY>KHOCTH, TIOJIb30BAaThCSI WX CBOWCTBAMH. YMETh MPUMEHSTH 3TH CBOWMCTBA MpH
pElIeHUH 3aau.

Brnanerp moHATHEM ONHCAaHHOW OKOJIO TPEYTrOJbHHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomp3oBaThes (akramMu O TOM, YTO OHCCEKTPHUCHI YIJIOB
TPEyrojbHUKA TEePeceKaroTcss B OJHOM TOYKe, W O TOM, HYTO CEpPEIUHHbBIC
NEPIEHIUKYISPBI K CTOPOHAM TPEYroJbHUKA IEPECEKAIOTCS B OJTHON TOYKE.

Brnanerp moHATHEM KacaTelbHONW K OKPYXKHOCTH, TOJIB30BAaThCS TEOPEMOU O
NEPHEHIUKYIIPHOCTH KacaTeIbHON U pajnyca, MPOBEIEHHOTO K TOYKE KacaHHSI.

[Tonp30BaThCs MPOCTEUIIMMU TE€OMETPUUECKUMU HEPABEHCTBAMHM, MOHUMATh HX
MPAKTUYECKUN CMBIC]T.

[IpoBOANTE OCHOBHBIE TE€OMETPUYECKHE MOCTPOEHUS C TOMOILBK LUPKYJIS H
JIMHEUKH.

K xoniy oOydenus B 8 kiacce oOyJaroniuiicsi Moxy4yuT CIeaYIOUUe MPeAMETHBIC
PE3YIABTATHI:

Pacnio3HaBaTh OCHOBHBIE BUbI YETHIPEXYT OJIBHUKOB, UX 3JIEMEHTHI, IT0JIb30BATHCS
UX CBOICTBAMH IPH PEIICHUH T€OMETPUUYECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKH NIEPECEUEHUSI MEIMAH TPEYTrOJbHHUKA (LIEHTPa Macc) B
pelieHny 3aaad.

Brnanerp moHsATHEM CpelHEN JUHUU TPEYroJIbHHKAa W Tpaleluuu, MPUMEHSITh UX
CBOMCTBa NpHU peUICHUU reomerpudeckux 3aaad. [losb3oBarecsa Teopemon darneca u
TEOPEMOI O MPOMOPIIUOHATBHBIX OTPE3KaX, IPUMEHSTh UX JJISI PEIICHUS TPAKTHYECKUX
3a/1ad.

[IpuMeHsATh TpU3HAKK TOAOOUS TPEYrOJbHUKOB B PEUIEHUU T€OMETPUUYECKHUX
3a/ad.

[Tonb3oBaTecst  Teopemoit I[ludaropa st  pemieHuss TEOMETPUYECKUX U
npakThieckux 3ajnad. CTpouTh MaTeMaTHYECKYI0 MOJENb B MPAKTUYECKHX 3ajaydax,
CaMOCTOSITEIBHO AENaTh YePTEK U HAXOJAUTH COOTBETCTBYIOIINE JJIUHBI.

Brnanerp TNOHATHAMM  CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro  yria
MPSIMOYTOJILHOTO TpeyrosibHUuKa. [lonb30BaThCs STUMU MOHSTUSMU JJISI PEUICHUS
MPAKTUYECKUX 3a/1a4.

Boluncnars (pa3auyHbIMU  COCO0AMM) TUIOMIA[b TPEYroJbHHKA M IJIOIIAAH
MHOTOYTOJIbHBIX (GuUryp (mosib3ysiCh, TI€ HEOOXOAUMO, KalnbKyasiTopoMm). [IpuMeHsTh
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3a]1ayax.



Bramers NOHATUSAMH BOIMCAHHOTO U LIEHTPAJIBHOTO YTIJIA, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIAX, yriax MEXIy XOpJaMH (CEeKYLIMMU) U yrie MEeXAy KacaTelbHOU U
XOpAOH IIPU PEIICHUH T€OMETPUYECKUX 3a1a4.

Biagers mnoHATHEM ONKMCAHHOIO YETHIPEXYTOJIbBHUKA, IIPUMEHATh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA IPY PELUICHNUHN 3a7a4.

[IpuMeHATh TONYYECHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENMN I 3aa4 PEAIbHOW JKW3HU U IPOBOJMTH COOTBETCTBYIOIIME BBIYHMCIICHUS C
NPUMEHEHUEM MOA0OUS U TpUTOHOMETpUHM  (MONB3YSCh, TI/I€  HEOOXOAUMO,
KaJIbKYJISITOPOM ).

K xonny oOydenus B 9 kiacce oOy4aroniuiicss MOTyYUT CIEAYIOLUIUE MPEAMETHBIC
PE3yABTaTHI:

3HaTh TPUTrOHOMETpUYECKHE (YHKLUHUU OCTPBIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3IUYHbIE 3JIEMEHTHI MNPSAMOYTOJIBHOTO TPEYroJbHUKA («PEIICHHE MPSMOYTOJIbHBIX
TPEYroJbHUKOBY). HaxoauTe (C MOMOIIBIO KaJdbKyJISATOpAa) IJIUHBI W YLl JUIS
HETaOJMYHBIX 3HAYEHUH.

[lonb3oBaThcst (opMyiamMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM JUJIl HAaXOXKJIEHUS COOTHOLIEHUH MEXIYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnonp30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB [UJIi HAaXOXKJICHHUS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJIbHUKA («pPEILIEHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPU PEIICHUU
reOMETPUUYECKUX 3a/ay.

Bnagets moHaTusMu npeoOpa3oBaHUS MOI00MS, COOTBETCTBEHHBIX JJIEMEHTOB
noo6HbIx uryp. Iloap3oBaTbest cBOMCTBaMM MOJ0OMS MPOU3BOJIBHBIX (DUTYP, YMETh
BBIUUCTATh JJIMHBI M HAXOAWUTh YIIIBI y TOH0OHBIX ¢uryp. [lpumensTs cBoicTBa
no00usl B MPAKTUYECKUX 3a/ladyax. YMETh MPUBOAUTH MPUMEPHI MOAOOHBIX (UTYp B
OKPYKaroIIEM MUPE.

ITonp30BaTbCs TEOpeMamMu O NPOU3BEACHUU OTPE3KOB XOpH, O IPOU3BEIACHHUU
OTPE3KOB CEKYLIMX, O KBaJpaTe KacaTeJIbHOM.

[Top30BaThCsl BEKTOpaMH, TOHUMATh UX T€OMETPUUECKUN U (DU3NUECKUI CMBICT,
OPUMEHATh HMX B PEHICHHH TEOMETPUYECKUX W ¢uznueckux 3amad. [IpumeHsTh
CKQJISIPHOE ITPOU3BEICHUE BEKTOPOB [T HAXOKIEHUS IJIUH U YTJIOB.

Ilonp30BaTbCA METONOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHATH €r0 B PELICHUU
FEOMETPUYECKUX U IPAKTUUECKUX 3a1a4.

Biagers NOHATHAMY NPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH, JJIMHBI
IYyTA OKPYKHOCTH M PaAMaHHOM MEpBI yIJla, YMETh BBIYUCIIATH IUIOLIA[b Kpyra U €ro
yacTed. [I[puMeHATh NOJIy4YeHHbIE YMEHU B IPAKTUYECKUX 3a/1ayax.

Haxomute ocu (WM UEHTPHI) CUMMETPUU (QUTYpP, TPUMEHSATH JBHKEHUS
IJIOCKOCTH B IMPOCTEHIINX CITyYasx.

IIppuMeHATh TONMy4YEHHBIE 3HAHHWS HA IPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJEIHN JUIA 3aa4 PEAIbHOU JKW3HU U IIPOBOJMTH COOTBETCTBYIOIIME BBIYMCIICHUS C
NPUMEHEHHEM TOAOOMS M  TPUTOHOMETPUYECKHX (PYHKIMHA (TMOAB3YysICh, THE
HEOOXO0IMMO, KATBKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
[Ipocreiime reoMmerpuueckue GUrypsl U
P . P Quryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14 1
https://m.edsoo.ru/7f415e2e
BEJTUYMH
2 TpeyroysbHUKN 22 1 bubmorexa OK
https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsiIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTh U KpyT. [ 'eoMeTprueckue 14 1 bubnuoreka [IOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
bub OK
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 nomorexa I
https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 YeThIpEXYyroIbHUKA 12 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bubmmoreka [IOK
2 MIPOMOPIIMOHANBHBIX OTpe3Kax, M0I00HbIE 15 1
https://m.edsoo.ru/7f417e18
TPEYroJbHUKA
[Tnomane. Haxoxnenne momanei
8 A al Bu6nuorexa [IOK
3 TPEYrOJIbHUKOB U MHOTOYT'OJIbHBIX (QUTYD. 14 1
https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie u
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 | bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpPY>KHOCTEH
bub OK
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 nommorexa I
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CUHYCOB. Penienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 | bubnnorexa [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
b K
3 BexTops! 12 1 nommorexa 110
https://m.edsoo.ru/7f41a12c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U IIJIO y; b Kpyra g 8 1 bubamorexa LOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune miomanei
bub OK
6 JIBYOKEHUS TIOCKOCTH 6 nommoreka L
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al12¢c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0










AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 270153293300626215937226367 T66664777663875334608
Bnageney CugopeHko BnaguMup Muxaiinoeud

OeicTevTened C 30.07.2024 no 30.07.2025



http://www.tcpdf.org

		2024-10-10T17:24:50+0500




