[Ipunoxenue kK OCHOBHOM 00pa3oBaTebHON ITporpaMmme
OCHOBHOT'O 00IIIero 00pa3oBaHusl, yTBEPKIACHHOM
npuka3zom 1o MKOVY «Cpennsis mkoma Nod»

ot 01.09.2023 r. Ne183-O1

Padouasi nporpaMMa no reoMeTpum JUisi /—9-X KJ1accoB

IHosicHUTEABbHAA 3aAIIMCKA

Pabouas mporpamma ydebHOro Kypca «I'eoMeTpus» Ha ypOBEHb OCHOBHOTO OOIIETO
obOpazoBanus s ooydaromuxcs /—9-x kmaccoB MKOVY «Cpennsis mkosa Ned» pazpaborana
B COOTBETCTBUU C TPEOOBAHUSIMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBannu B Poccuiickoii
®enepanun»;

o mnpuka3za Munnpocsemenus ot 31.05.2021 Ne 287 «O06 yTBepxaeHun
(eneparbHOrO rocy1apCTBEHHOT0 00Pa30BaTEIBHOTO CTaHAAPTAa OCHOBHOT'O
o011ero 0Opa3oBaHUAY,

o mnpukaza MunmnpocsemieHus ot 18.05.2023 Ne 370 «O6 yTBep:kaeHuu ¢eaepaibHOi
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3alliK U OCYIIECTBICHHS 00Pa30BaTEIBHON NESTETLHOCTH 110 OCHOBHBIM
0011e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pPa30BaTEIbHBIM ITPOTPaMMaM
HavyaJIbHOTO 00IIEro, OCHOBHOTO OOIIIEro U CpeHero 00IIero o0pa3oBaHusy;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHIM
BOCIIUTaHMsI U O0Y4YEHHUs, OTAbIXA U 03[JOPOBICHUS JAETEH 1 MOJIOJICKI,
YTBEPKJIEHHBIX TOCTAHOBJICHHUEM IIIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3onacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (hpakKTOPOB CPEIbl OOMTAHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHHUEM IIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e KOHIENIIMU PAa3BUTHUS MATEMaTHUECKOTO 00pa30BaHusl, YTBEP)KICHHON
pacniopsbkenueM [IpasurenscrBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO MJIaHa OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPKIEHHOTO TPUKA30M
MKOYVY «Cpennss mkona Ned» ot 01.09.2023 Ne 174 - Ol «O0 yTBepKaeHUN
OCHOBHOM 00pa30BaTEIbHOM MPOTPaMMbI OCHOBHOT'O 00IIIETO 00pa3oBaHUs,

e (enepanbHOil paboueil mporpammsl yueOHOTo Kypca «I'eoMeTpusi», KOTOpbIi
BXOJIMT B COCTaB y4eOHOTO mpeamera «MaremaTuka.

PaGouas nporpamma opreHTHpOBaHa Ha 1IeeBble TPUOPUTETHI, CHOPMYIUPOBAHHbBIE B
¢benepanbHO paboyel mporpaMMe BOCIIUTaHUS U B paboueil mporpaMme BOCIUTAHUS
MKOY «Cpennsis mkona Ned». ['eomeTpust Kak 0JIMH U3 OCHOBHBIX Pa3zesioB IKOIbHON
MaTEeMaTHKH, UMEIOIINNA CBOEH 11eNTbI0 00eCTIeYnTh U3yUeHHE CBOMCTB M pa3MepoB QUTYp, UX
OTHOIICHHUH U B3aHMHO€ PACIOJIOKEHUE, ONTMPAETCS Ha JIOTHYECKYIO, T0KA3aTEIbHYIO
TuHUIO. LIeHHOCTh n3yueHHsl TeOMETPUHU Ha YPOBHE OCHOBHOT'O 001Ier0 00pa3oBaHus
3aKJIFOYAETCS B TOM, YTO O0yYarOUINiics yUUTCS MPOBOIUTH J1I0Ka3aTeIbHbIE PACCYKIEHUS,
CTPOUTH JIOTUYECKUE YMO3AKIFOYEHU, JOKA3bIBaTh UCTUHHBIE YTBEPKIACHUSA U CTPOUTH



KOHTPIPUMEPHI K JIO)KHBIM, ITPOBOJIUTH PACCYKIEHHUS «OT IPOTUBHOIO», OTINYATh CBOMCTBA
OT IPU3HAKOB, (POPMYITUPOBATH OOpPATHBIC YTBEPIKICHHUS.

Bropoii nienpro u3y4eHusi FeOMETPUU SIBJISIETCS UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IIPU
pEeLIeHN KaK MaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3a/1a4, BCTPEUAIOIINXCA B peaIbHOMN
xu3HA. OOy4JaroNMiics JOJDKEH HayYUThCS ONPENEINTh TEOMETPHUECKYI0 (DUTYpY, OIHCATh
CJIOBAMM JIaHHBIN YEPTEK WU PUCYHOK, HAWTHU IUIOIIAb 3€MEJIBHOIO YYaCTKa, PACCUUTATH
HE00XO0AMMYIO JUIMHY ONITOBOJIOKOHHOTO Kabesst uitk TpeOyeMble pa3Mephl Tapaxka JUIst
aBTOMOOMJIA. DTOMY COOTBETCTBYET BTOpAsi, BEIYMCIUTEIbHAS JIMHUS B U3YUYCHUU
reometpud. [Ipu pemennu 3a1a4 NpaKTHUECKOTO XapakTepa 00YJatOUIHiCsS YUUTCS CTPOUTD
MaTeMaTUYECKUE MOJIEIN PEATIbHBIX )KU3HEHHBIX CUTyallui, IPOBOJUTh BHIYMCIICHUS U
OLICHUBATh aJIEKBATHOCTb I1OJIy4EHHOI'O pe3yibTara.

Kpaiine Ba)kHO OJUEPKUBATH CBSI3U T€OMETPHUU C IPYTHUMH YY€OHBIMU MIPEAMETAMH,
MOTHBHUPOBATH UCIIOIH30BATH OMPEICICHUS TE€OMETPUUECKUX (PUTYD U MOHATHHM,
JEMOHCTPHUPOBATh MPUMEHEHHE MOTYYSHHBIX YMEHUI B (U3UKE U TEXHUKE. DTU CBS3H
HauOoJee IpKO BUAHBI B TeMax «BekTopsl», « TpUrOHOMETpHYECKHAE COOTHOIICHUS,
«Meton koopaunat» u «Teopema [Tudaropar.

VYuebublil Kypc «I'eoMeTpus» BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3fielibl COJepKAHUA:
«["eomerpuueckue GUrypsl v ux cBOMCTBaY, «M3MepeHrne reoMeTpUIECKUX BEIIUYUHY,
«/lexapTOBBI KOOPAMHATHI HA IIIOCKOCTHY, «BEKTOPBI», «/IBUKEHUS INIOCKOCTHY,
«[IpeobpazoBanust mog00HS.

Ha u3yuenue yuebnoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7-Mm kiacce — 68 yacos
(2 gaca B Heneno), B 8-M Kitacce — 68 wacos (2 yaca B Heneno), B 9-M kiacce — 68 yacos (2
yaca B HEJEITIO).

J11a peanuzanuy mporpaMMbl UCTIONIB3YIOTCS YI€OHUKH, JOMYIEHHBIE K UCIIOIb30BAHUIO
MIPU peasi3alii UMEIOINX TOCYIapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTEIbHBIX MPOTpaMM
HaYaJbHOTO 00IIEero, OCHOBHOTO OOIIIET0, CpeIHEr0 O0IIero 00pa3oBaHus OpraHU3aIUsIMH,
OCYIIECTBIISIOMUMH 00pa30BaTEIbHYIO ACITEIHHOCTD, MPUKa30M MUHIIPOCBEIIEHUS OT

21.09.2022 Ne 858:

e T'eomerpus, 7-9 xnaccel/ Atanacsu JI.C., Byry3os B.®., Kagomies C.b. u apyrue,
AxmmonepHoe obmectBo «M3natenscTBo «lIpocBemnienney;
. <,..>.

DNEeKTPOHHBIC 00pa30BaTEIILHBIC PECYPCHI, JIOMYIIEHHBIC K HCIIOJIB30BAHMIO IPHU PeaTn3aiuu
HMMEIOIIUX TOCYIapCTBEHHYIO aKKPEeIUTAIUI0 00pa30oBaTeNbHBIX IPOrpaMM HauaIbHOTO
00111ero, OCHOBHOTO OOIIETO, CPETHETo 00IIero oO0pa3oBaHms MPUKa30M MUHIIPOCBEIICHUS

ot 04.10.2023 Ne 738:

I'eometpus, 7 kinacc, DI'AOY JI10 «Akagemuss Munmnpocsenienust Poccuny;
I'eomerpus, 8 kiracc, DI'AOY JII10 «Akagemuss MuHtnipocBenieHust Poccumny;
I'eometpus, 9 kinacc, DI'AOY JI10 «Akagemuss Munmnpocsenierust Poccuny;
o <,>



Coaepkanue y4eOHOro npeamMera

/-M KJIacce

HauansHeie nonsarus reomerpuu. Todka, npsimasi, OTpe30K, JIyd. YToi. Buasl yrios.
Beprukanbable U cMekHbIE yIibl. buccexkrpuca yria. Jlomanas, MHOrOyroJIbHHUK.
[TapamenpHOCTh ¥ NEPIEHAUKYIAPHOCTD IIPSIMBIX.

Cummerpuunsie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUU. [Ipumepsl cMMMETpHUH B
OKpPY KaroIleM MHUPE.

OCHOBHBIE TIOCTPOCHUS C IIOMOIIBIO IIUPKYJIS U TuHEHKU. TpeyroibHuk. BeicoTa, Mmenuana,
OmcceKkTpuca, X CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUHN TpeyroibHUKH. HepaBeHCTBO TPEeyroabHHUKA.

CBoiicTBa U MPU3HAKK paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipru3naku paBeHCTBa
TPEyroJIbHUKOB.

CpolicTBa ¥ PU3HAKY MapaJlIeNIbHbIX MpsiMbIX. CyMMa yIriioB TpeyrojibHUKa. BHemHue yribl
TPEyroJIbHUKA.

[psimoyrombHbIiA TpeyroibHUK. CBOMCTBO MEIUAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
HPOBE/ICHHOMW K rUnoTeHy3e. [Ipu3Haku paBeHCTBA MPSIMOYTOIbHBIX TPEYTOJIbHUKOB.
[TpsiMOyTONBHBII TPeyroJIbHUK ¢ yraoM B 30°.

HepaBeHncTBa B reoMeTpHH: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOH,
Teopema o 0oJbIleM yriie 1 0oJblleii cTopoHe TpeyroiabHUKa. [leprneHanKynsp u HakJIOHHas.

I'eomeTpuueckoe MecTo Touek. buccekTpuca yria v cCepeIMHHBIN NEPIEHIUKYIIAP K OTPE3KY
Kak FreOMETPUUYECKUE MECTA TOYEK.

OKpY)KHOCTB H KpYyT, Xopaa U JUaMeTp, Ux CBoMcCTBa. B3aumHoe PpacCIoJIOKEHHUE OKPYKHOCTH

u npsimoit. KacatenbHas u cexyias K okpykHOCTU. OKpY»KHOCTb, BHUCAHHAsI B YTOJ.
Bnucannas u onucaHHas OKPY>KHOCTH TPEYTOJIbHHUKA.

LV )
8-1 KJ1acce
qCTBIpeXYTOHBHI/IKI/I. Hapanﬂenor paMM, cro HpI/ISHaKI/I Hu CBOﬁCTBa. qaCTHBIC cnyan/I
napasuie;iorpaMMoB (IIPSIMOYTOJIBHHK, POMO, KBapaT), UX MIPU3HAKK U CBOMCTBA. Tpanenus,

paBHOOOKas Tpamenus, ee cBoicTBa u npusHaku. [IpsMoyronbHas Tpanemus.

Meton YABOCHHA MCIUAHBI. HCHTpaJIBHa}I CUMMCTpPUH. TeopeMa ®danecau TCOpEMa O
IMPOMOPIHUMOHATIBHBIX OTPE3Kax.

Cpennue TMHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa.



[TogoOue TpeyronbHUKOB, KOdhdumueHT nomoowus. [IpusHaku mogo0us TPEyroJIbHUKOB.
[Ipumenenue o100Ust P PELIEHUH IPAKTUYECKUX 3a/1au.

CoiicTBa muomaae reomerpudeckux ¢puryp. opmMyssl s IIOMAAN TPEYTOJIbHHKA,
napajuienorpamma, pom06a u tpanernuu. OTHOIIEHUE TI0IAAeH MOJOOHBIX GUTyp.

Brruuciienue miomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaTol Oymare.
Teopema [Iudaropa. Ilpumenenne Teopems [Tudaropa npu penieHun NpaKTHUECKUX 331a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yTiia MPSMOYTOJILHOTO TpeyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. Tpuronomerpudeckue pynkiuu yrios B 30°, 45° u 60°.

BrucanHnbie U IEHTpaIbHBIE YIUIBI, YIOJI MEXAY KacaTeJIbHOW U XOPJOU. YTJIBI MEXAY
XOpAAMHU U CEKyILIMMU. BrincaHHble U ONMCaHHBIE YETHIPEXYTOJbHUKY. B3aumHoe
pacrnoyioxeHue AByX okpyxkHocrei. Kacanue okpyxHocteit. OOiiue kacareabHble K TBYM
OKPY>KHOCTSIM.

O-1 KkJ1ace

Cunyc, kocunyc, TaureHc yrioB ot 0° qo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOKIECTRO.
dopMyIibl TPUBEACHUS.

Pewmenne tpeyrosnbHUKOB. TeopeMa KOCHHYCOB U TEOpEMa CHHYCOB. Penienne nmpakTuyeckux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momobust. [logo6me cOOTBETCTBEHHBIX JIIEMEHTOB.

Teopema o npon3BeI€HUN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEIEHNUU OTPE3KOB CEKYILUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOMU.

BeKTOp, JJIMHa (MOI[YJ'IB) BCKTOPA, COHAIIPABJICHHBIC BEKTOPBI, IPOTUBOIIOJIOKHO
HaITpaBJICHHLIC BEKTOPLI, KOJVIMHCAPHOCTL BEKTOPOB, PABCHCTBO BEKTOPOB, ONCpallvui HAL
BCKTOpPAMHU. Paznoxenue BCEKTOPA IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM. KOOpI[I/IHaTBI
BCKTOpaA. CKaJ'ISIpHOS IMMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC JIA HAXOXKIACHUA JJIMH U YIJIOB.

JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH. Y paBHEHUS IIPSIMOM M OKPY>KHOCTH B KOOpAUHATAaX,
[IepECCYCHUE OKPYKHOCTEN U NPAMBIX. METO KOOPAUHAT U €ro IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJTBHUKH. [[TMHA OKpYXKHOCTH. [ pamycHas 1 paanaHHas Mepa yria,
BBIUMCIICHHE JUIMH YT OKpYyXHOCTEH. [1nomans kpyra, CEKTopa, CErMeHTa.

JIBMKEHUS TJIOCKOCTH U BHYTPEHHHE CUMMETPHH GUTYp (dJIeMEHTapHbIE IPEACTABICHHUS).
[TapamnensHblil nepenoc. I1oBopoT.



IlnanupyemMble pe3yjabTaTbl 0CBOECHUS
MPOrPaMMBblI

JIMUHOCTHBIE pPe3yJIbTATHI

JInyHOCTHBIE pe3y/abTaThl OCBOECHUS MPOrpaMMbl yueOHOro Kypca «I'eomeTpusi»
XapaKTepU3yroTCH:

1) naTpuoTnyecKkoe BOCIUTAHHE:

MPOSIBJIEHUEM MHTEpECa K MPOLIJIOMY U HACTOSILIEMY POCCHICKON MaTEMAaTUKH, LIECHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCHICKOW MaTEMaTHYECKON
IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JIOCTHXKEHUH B IPYTUX HayKaxX U MPHUKJIAIHBIX cepax;

2) I'PaKAaHCKOE U TYXOBHO-HPABCTBECHHOC BOCIIMTAHHUE!

TFOTOBHOCTBIO K BBIIIOJIHEHUIO 00s13aHHOCTEN TpakJlaHWHA U pealn3alliy ero mnpas,
MIPEJICTABJICHHEM O MAaTEeMaTUYECKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3TIMYHBIX CTPYKTYP,
SIBJICHUH, IPOLIEAYp IPAXKIAHCKOTo odmiecTBa (Harpumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXKJIEHUIO ATHUECKUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKEHUN
HAayKH{, OCO3HAaHUEM BAJKHOCTH MOPAJIBHO-ITUYECKUX IPUHILIHIIOB B IEATEIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE Y4aCTHE B PELICHUH NIPAKTUUECKUX 3a7a4 MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHWEM BaKHOCTU MaTEMAaTUYECKOTO 0Opa30BaHUsI Ha IPOTSKEHUU
BCEH JKU3HU /111 yCTIEUTHOH NMpodecCHOHaNbHOM NesITeIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX
YMEHH, OCO3HAHHBIM BHIOOPOM U IMOCTPOECHUEM UHIUBUYaTIbHONU TPAEKTOPUH 00pa30BaHUs
Y J)KU3HEHHBIX [JIAHOB C YYETOM JINYHBIX HHTEPECOB M 0OILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHATIBHOMY M 3CTETUYECKOMY BOCIIPHITHIO MATEMaTHUSCKHX
00BEKTOB, 3a/1a4, PEIICHUH, pacCyK/IeHHI, YMEHUIO BHJETh MaTeMaTHIECKHE
3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS:

OpHUEHTAINeN B JeATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HaY4HBIX NpeACTaBIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKA, IPUPOJIBI U O0IECTBA, HOHUMAHUEM
MaTeMaTHYeCKON HayKH Kak cepbl 4eJIOBEUECKOH JeITeIbHOCTH, 3TAllOB €€ Pa3BUTUS U
3HAYUMOCTH IS Pa3BUTHS UMBHIIM3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEMATUKH U
MaTeMaTHYeCKOW KyJIbTypOH KaK CPEeJICTBOM IO3HAHUS MUPA, OBJIAJEHUEM IPOCTEUILINMHU
HAaBBIKAMH UCCJIEI0BATEIBbCKON IEATEIbHOCTH,



6) ¢pu3nyeckoe BociuTanue, popMupoBaHue KyJIbTYPHI 310POBbSI U SIMOIMOHAIBHOTO
OJ1aronosyqusi:

TOTOBHOCTBIO MTPUMEHSATh MaTEMAaTHYECKHE 3HAHUS B UHTEPECax CBOETO 370POBbs, BEICHUS
3JI0pOBOro 00pa3a XU3HHU (310pOoBOE MUTaHUE, COATAHCHPOBAHHBII PEXKUM 3aHATUI U
OT/IbIXA, PEryJisipHas pu3n4YecKas akTUBHOCTbH), CHOPMHUPOBAHHOCTBIO HaBbIKA pediieKcuH,
NPU3HAHKUEM CBOETO MPaBa Ha OMIMOKY M TaKOTo e IpaBa APYroro 4eloBeKa,

7) JKO0J0Irn4yecKoe BOCIIMTaHue:

OpHEHTAIMel Ha MPUMEHEHNEe MaTeMAaTHYECKUX 3HAHUHN /IS pelIeHus 3a/1a4 B 001acTH
COXPaHHOCTH OKpYKaroLEeH Cpeibl, INIAHUPOBAHUS IOCTYIIKOB U OLIEHKH UX BO3MOKHBIX
MOCTISICTBHUH IS OKPY’KAIOLIEH Cpeibl, 0OCO3HAHUEM TII00ATBHOTO XapaKTepa
9KOJIOTHYECKUX MPOOIEM U MyTeH UX PelICHHS,

8) amanTanus K H3MEHSIOUIMMCS YCJIOBHSIM COIMAJILHOM M MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIOBHAX HEONPEAEICHHOCTH, ITOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Y€PE3 IPAKTUYECKYIO NEATEIbHOCTD, B TOM YUCJIC YMEHUE YUYUTHCA Y
APYTUX JIO/ICH, MPHOOPETaTh B COBMECTHOM JIEATEIFHOCTH HOBBIC 3HAHHS, HABBIKU U
KOMIIETCHIIMHU U3 OIBbITA IPYIUX;

HE00XOIMMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHHM, B TOM yucie GOpMyIHpPOBATh UJIEH,
MTOHSTHSI, TUTIOTE3bI 00 O0BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABATH
neUIUTHI COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE,

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPeOYIOLINI KOHTpMED, KOPPEKTHPOBATh MPUHUMAaEMbI€ PEIICHUs U IeHCTBY,
(hopMyIIMpoBaTh U OLIEHUBATh PUCKU U MOCIEACTBUSA, (OPMUPOBATDH OIIBIT.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble Jloruyeckue aeiicTBus:

e BBIABITH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKN MAaTEMaTHYECKUX
00BEKTOB, MOHATHHA, OTHOLIEHUH MEXIY MOHATHAMHU, (GOPMYIUPOBATH
ornpezeNeHusl NOHITUH, yCTaHABIMBATh CYIIECTBEHHBIHN NMPU3HAK KilacCU(UKAIINH,
OCHOBaHHUS JJ1s1 000OIIEHHS U CPaBHEHUS!, KPUTEPHH ITPOBOIMMOTO aHAIN3a,

e BOCIPUHUMATh, POPMYITHPOBATH U MPEOOPA30BBIBATH CYKIEHUS: YTBEPAUTEIbHBIE
U OTpULIATEIIbHbIE, €MHUYHbIE, YACTHBIC U OOIIHE, YCIOBHBIE,

e BBIABISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI31 U TPOTUBOPEYUS B
daxTax, 1aHHBIX, HAOIIOEHUSAX U YTBEPKIACHUSX, IPeAsIaraTh KpUTEPUHN IS
BBISIBJICHNS 3aKOHOMEPHOCTEN U TPOTUBOPEUYUH;

e JICJIaTh BBIBOJbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOYECHNUH, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

e pa30bupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPXKAEHHH (IPsIMbIE U OT
MPOTHUBHOTO), IIPOBOJIUTH CAMOCTOSTEIILHO HECIIOKHBIE I0KA3aTe/IbCTBA



MaTeMaTHYeCKuX (PaKkToB, BEICTpaUBATh apIryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS;

e BBIOUpATH CIIOCOO penieHus y4eOHo 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB
peleHus, BEIOUpaTh Hanbo1ee MOIXOAAINNA ¢ YI€TOM CaMOCTOSATEIBHO
BBIJICIICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabcKue 1eHCTBUA:

e HCIMOJB30BATh BOMPOCHI KAK UCCIICOBATEILCKUI HHCTPYMEHT ITO3HAHUS,
(bopMyITHpOBaTH BOIPOCHI, (GPUKCUPYIOIIUE IPOTUBOPEYINE, TPOOIIEMY,
CaMOCTOSITENILHO YCTaHABIMBATh HCKOMOE ¥ JJaHHOE, (POPMUPOBATH TUTIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIIHIO, MHCHHE,

e TIPOBOJUTH IO CAMOCTOSITEIILHO COCTABICHHOMY IUIAHY HECJIOKHBINA YKCIIEPUMEHT,
HEOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJICHUIO 0COOEHHOCTEH MAaTEeMaTHIECKOTO
00beKTa, 3aBUCUMOCTEN 00BEKTOB MEXKITYy COOOMH;

e  CaMOCTOSATEIBHO OPMYIIMPOBATH OOOOIECHHUS U BBIBOBI 110 PE3yJIbTaTaM
NPOBEICHHOTO HAOJIIOICHUS, HCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh
MIOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB M 000OIICHUN;

e TIPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIIBUTATh
NPEIOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

PabGora ¢ undgopmanmei:

e BBIBJIATH HEJOCTATOYHOCTHh M N30BITOYHOCTH MH(OPMAIINH, JaHHBIX,
HEOOXOAUMBIX JUISl pelliCHHs 3a/1auu,;

e BBIOMpPATh, AHATM3UPOBATH, CHCTEMATH3HUPOBATh U HHTEPIIPETUPOBATH
UH(OPMALIHIO PA3INYHBIX BUAOB U (hOpM NpeacTaBiIeHNUS,

e BBIOMpaTh hopMy IpeacTaBiIeHUs HHPOPMALMK U WILTIOCTPUPOBATh pelIaeMble
3aJa4uu CXeMaMH, AMarpaMMaMy, HHOHM rpadukoi 1 ux KOMOMHAIMAMU;

e OLIEHMBAThH HA/IEKHOCTb HH(OPMALIUU IO KPUTEPUSIM, MTPEITIOKEHHBIM YUUTEIEM
WK COPMYITHPOBAHHBIM CAMOCTOSITENBHO.

KomMMyHHUKaTHBHBIe YHHBepcaJlbHble Y4eOHbIe el CTBHA:

e BOCHPUHHUMATH U POPMYJIUPOBATH CYKICHUS B COOTBETCTBUH C YCIOBUSAMH U
LEJSIMU O0ILIeHus, ICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOUKY 3PEHMUSI B
YCTHBIX U MUCBMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 10 XOAY PELICHU 3aa4H,
KOMMEHTHPOBATH ITOJTYyYEHHBIN pe3yJbTar;

e B X0Je 00CYXKIECHHUS 3a7aBaTh BOMPOCHI MO CYLIECTBY 00CYX1aeMOI TEMBI,
po0JieMbl, pelaeMoil 3a1a4u, BbICKAa3bIBATh UJIEH, HAlIEJICHHbBIE Ha TOMCK
pELICHU, COIIOCTABIATh CBOU CYXKICHHUS C CYKICHUSIMHU IPYIrUX YYaCTHUKOB
Juanora, oOHapyXUBaTh pa3InyKe U CXOCTBO MO3UIUI, B KOPPEKTHOH (hopme
(dbopMynHpOBaThH pa3HOTIACUS, CBOM BO3PAKEHUS,

e IIPEACTABIIATH PE3YyJIbTaThl PEHICHUS 3a/1a4H, SIKCIIEPUMEHTA, UCCIIEI0BAHHUS,
IPOEKTa, CAMOCTOSITENILHO BEIOMPATh (hopMaT BHICTYIIJICHUS C YIETOM 3aJ]1au
Mpe3eHTAlMU U OCOOEHHOCTEN ayIUTOpUH;

e TIOHMMATh M UCIOJIBH30BATH MPEUMYIIIECTBA KOMAaHIHON U MHANBUIYAIbHOU PabOThI
IIPU peIIeHNnH y4eOHbIX MaTeMaTHUYECKHX 3a/1a4;



e TPUHUMATH II€JIb COBMECTHOM JEATEIbHOCTH, INIAHUPOBATH OPTaHU3AIIIO
COBMECTHOHM pabOThl, pacpeiesTh BUIbI padOT, JOTOBAPUBATHCS, 00CYXKIATh
MPOLIECC U PE3yNIbTAT padOThI, 0000111aTh MHEHUSI HECKOJIBKHX JIFO/ICH;

e yYaCTBOBATh B IPYIIOBHIX (hopMax paboThl (00CYkIeHHS, 0OMEH MHECHHUSIMH,
MO3TOBBI€ IITYPMbI U IPYTHUE), BBIMOIHATH CBOIO YaCTh PabOThI U KOOPMHUPOBATH
CBOM JCUCTBUS C JPYTUMH YWICHAMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAa
B OO MPOAYKT MO KpUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU
B3aUMO/JICHCTBUA.

PeryasitTuBHbIe yHUBepPcaJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranm3zaumus:

e CaMOCTOSITENIHO COCTABJIATH IUIaH, AITOPUTM PELICHHUs 3a1a4un (MM ero 4acTh),
BbIOMpATh CIIOCOO PELIEHUS C YUETOM UMEIOIIUXCS PECYpCOB U COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTBI PEIICHUH ¢
y4eTOM HOBOM MH(OpPMAIIHH.

CﬁMOKOHTpOJ’[b, 3MOLMOHAJIbHbIA HHTEJJIEKT:

e BJIQJIETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECca U pe3yJibTaTa
pelIeHns MaTeMaTHYeCKO! 3a/1auH;

e IpEIBUIETH TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTbh IIPU PELICHUH 3a7a4H,
BHOCHUTb KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HalJIeHHBIX OIIMOOK, BBIBICHHBIX TPYIHOCTEH;

e OLIEHUBATh COOTBETCTBUE PE3YNbTATa ACSITEIbHOCTH [TOCTABIEHHOM LIETU U
YCIIOBUSAM, OOBSCHATh MPUYUHBI JOCTHIKEHHS UM HEJOCTHKEHUS LIeJIN, HAXOUTh
OIIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

Hpe)]MeTHI)Ie pe?.yJII)TaTI)I
7-1 kjaacce

K koH1y 00y4yeHus B 7-M kJ1acce 00y4yaroUuiics MOIYyYUT CIAEAYIOUINE IPEAMETHbBIE
pE3yJIbTaTHI:

Pacrnio3HaBaTh M3y4eHHbIE T€OMETPHUECKUE (PUTYPBI, ONIPEEIIATh UX B3AUMHOE
pacnosoxkeHue, n300pakaTb TeOMETPUUYECKUE PUTYPBI, BHIITOJIHATH YEPTEXKHU 110 YCIOBUIO
3anauu. MI3MepATh IMHENWHbIE U YITIOBbIE BEIMYUHBI. Pemars 3a1a4un Ha BBIYUCIICHUE UIUH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenath rpyOyro OILIEHKY JIMHEHHBIX U YITIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuuare pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIIKY
BEJINYUHBI.

CTpOI/ITL YCPTCIKU K TCOMCTPUICCKUM 3a/lavaM.

ITonb30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTIOJIBHUKOB, UCIIOJIb30BaTh IPU3HAKU U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.



[IpoBOANTH TOTUYECKUE PACCYKACHHS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

ITosp30BaThCA MPU3HAKAMU PABEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJIMaHBbl, IPOBEJCHHOMN K TMIIOTEHY3€ NPSAMOYTOJIbHOIO TPEYIOJIbHUKA, B PEIICHUH
F€OMETPUYECKHX 3a1au.

OnpenensaTs nNapayuieIbHOCTh MPSIMBIX C IOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT ¢ HUMH
cexymas. Onpenenars NapajieIbHOCTb NPSMBIX C IIOMOILIBIO PABEHCTBA PACCTOSIHUM OT
TOYEK OJTHOM IIPSIMOM 10 TOUYEK IPYroM IMpsIMOM.

Pemars 3a1auun Ha KieT4aroi Oymare.

[TpoBOIUTH BHIYMCIICHUS M HAXOAUTH YHCIOBBIC M OyKBEHHbIE 3HAYCHUS YTIIOB B
F€OMETPUYECKHX 3a/1a4ax C UCIOJIb30BAHUEM CYMMBI YTII0B TPEYTOJBHUKOB U
MHOT'OYTI'OJIbHUKOB, CBOMCTB yIJI0B, 00pa30BaHHBIX IPU NIEPECEUEHHUH JIBYX NapaIeIbHbIX
IpsMBIX CeKylieil. PelaTe npakTHUecKre 3aJja4i Ha HaX0XKJICHUE YIJIOB.

Bragets moHsATHEM r€OMETPUUYECKOTO MECTA TOUCK. Y METh ONPEAEIsATh OUCCEKTPUCY YyIJia U
CepeMHHBIN MEPIEHIUKYIAP K OTPE3KYy KaK FreOMETPUYECKIE MeCTa TOYEK.

@opMynHpOBaTh ONPENEICHUS OKPY>KHOCTU U KPYyTa, XOp/bl U TUaMETpa OKPYKHOCTH,
MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOMCTBA MPU PELICHUH 3a]1a4.

BJI&I[GTB MOHSTHEM OIIMCAHHOM OKOJIO TPECYroJIbHUKA OKPYKHOCTH, YMCTb HAXOJUTH €€
ueHtp. [lonb3oBaThes hakTamMu 0 TOM, UTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS
B OJHOM TOYKE, U O TOM, YTO CEPEIUHHbIC IEPIEHANKYISIPHI K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUKE.

Brnanets noHsATHEM KacaTeIbHON K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOM O
MEPIICHANKYIISIPHOCTH KacaTeIbHON U painyca, IPOBEIECHHOI0 K TOYKE KaCaHUS.

ITonp30BaTbCs MPOCTENIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMU, [IOHUMATh UX
MIPAKTHYECKUM CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TIOCTPOSHUS C IOMOIIBIO IUPKYIIS U TUHEUKH.
8-i1 kiace

K koHIly 00y4eHus B 8-M kJjacce 00y4aromuiics MOIyduT CIeAYIOIUE peAMETHbIE
pe3yIbTATHI:

Pacno3HaBaTh OCHOBHEIE BUBI YCTBIPCXYT'OJIbBHUKOB, UX 3JICMCHTHI, ITOJIb30BATHCA UX
CBOMCTBaAMH IIpH pCHICHUN I'COMCTPUUCCKHUX 3a/1ay.

[TpuMeHATh CBOMCTBA TOYKH MEPECCUCHUS MEMaH TPEYrojbHUKa (IIEHTpa Macc) B PeLICHUH
3a/1ad.

Bnanets noHATHEM CpeHEN JTMHUM TPEYTOJIbHUKA U TPANEINH, IPUMEHSITh UX CBOWCTBA IIPU
penieHnu reoMeTpudeckux 3anad. [lone3oBarscs TeopeMont Qaneca U TeopemMon 0
IIPONOPLMOHANIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PEIICHUS TPAKTUYECKUX 3a/ad.



[IpuMeHsTh NpU3HAKY [10100MS TPEYTOJbHUKOB B PEILIEHUU T€OMETPUUECKUX 3a/1ad.

[Tonb3oBatbes Teopemoii [Tudaropa asns penieHNs TeOMETPUIYECKUX U MPAKTUYECKUX 3a]1au.
CtpouTh MaTEMaTUYECKYIO MOJICNb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENILHO JIelaTh
YepTeX U HAXOJUTh COOTBETCTBYIOIIHNE JIMHBI.

Bragets noHsATHAMH CHHYCA, KOCHHYCA M TAHT€HCA OCTPOrO YIJia MPsSIMOYTOJILHOTO
TpeyrojbHuKa. [10J1630BaThCS TUMU MOHATUSIMU ISl PEIICHUS TPAKTUUYECKHUX 3a]1ad.

Beraucinsats (pa3nuyHbIME CIIOCOOAMH) TUIOLIAb TPEYTOJIbHUKA U IUIONA 1 MHOTOYTOJIbHBIX
¢uryp (monb3ysch, TIe HEOOXOIUMO, KAIBKYISTOpOoM). [IpUMEHSTh MOJTy4YeHHBIC YMEHHUS B
MIPAaKTHUYECKUX 3a1a4ax.

Bitagers NOHATUAMY BIIMCAHHOI'O U LICHTPAJIBHOIO YIila, UCII0JIb30BaTh TEOPEMBI O
BITMCAHHBIX yIiaxX, yriiax MeXIy XopAaMu (CEKYIMMH) U yriie MKy KacaTelbHOU U
XOpAOH IPU PELIEHUU T€OMETPUYECKUX 3a/1ad.

BJI&I[GTB IOHATUCM OIMMCAHHOI'O YCTBIPEXYT'OJIbHUKA, IPUMCHATH CBOMCTBA OIMCAHHOTO
YCTBIPCXYTOJIbHUKA ITPHU pCHICHUHN 3a/1a4.

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTH MAaTEMATHYECKHUE MOJICIH TS
3a/1a4 peasibHOM KU3HH U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCIICHHS C IPUMEHEHHUEM
0JI00MsT ¥ TPUTOHOMETPHUH (I0JIB3YACh, TJIe HEOOXOIMMO, KAIbKYIATOPOM).

9-i1 ki1acce

K koHIy 00y4enus B 9-m KJjacce 00y4Jaromuics MOIYIUT CISAYIOIINE PEIMETHBIE
pe3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIIJIOB, HAXOAUTh C UX MMOMOIIBIO Pa3InYHbIE
AIIEMEHTBI MPSIMOYTOJILHOTO TPEYTOJIbHUKA («pellieHHe MPSMOYTOIBHBIX TPEYTOJIbHUKOBY).
HaxoauTp (¢ MOMOIIBIO KABKYIIATOPA) ATHHBI M YTIIbI Il HETAOIMYHBIX 3HAUCHHUH.

ITons30BaThCA ¢)0pMynaMH NPUBCACHNA U OCHOBHBIM TPUT'OHOMETPUUCCKUM TOXICCTBOM
I HAXOXIACHU A COOTHOIIICHUM MCKAY TPUTOHOMCTPUYCCKUMHA BCIIMUNHAMMU.

Hcnons30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIl HAXO0KICHUS Pa3JIMYHBIX JJIEMEHTOB
TpeyroibHUKA («PELICHNUE TPEYTOIbHUKOBY), IPUMEHSTh UX MPU PEIICHUN FeOMETPUICCKUX
3a/1a4.

Brnaners nonstusaMu npeoOpa3oBaHus 1M01001sI, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. [lonb3oBarbcst cBOMCTBaMU 10100MS TPOU3BOJIBHBIX QUTYD, YMETh BHIYUCIISATH
JUITMHBI ¥ HAXOAMUTH YIIIbl y O100HBIX Guryp. [IpumensaTs cBoiicTBa moxo0us B
MPaKTUYECKHX 3aJjauax. Y METh IPUBOIUTH MPUMEPHI MOJOOHBIX (UTYDP B OKPYKAIOLIEM
MHUDE.

ITons30BaThCA TEOpEMAaMHU O MMPOU3BCACHUHN OTPE3KOB XOPA, O IIPOU3BECACHNHN OTPE3KOB
CCKYIIHNX, O KBaApaTe KacaTelIbHOM.



[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKUM U (PU3NUECKUil CMBICI, TPUMEHSTh
UX B PELICHUU T€OMETPUYECKHUX U (PU3MUECKUX 3amad. [IpuMeHsATh CKalsipHOE IPOU3BEICHHUE
BEKTOPOB JUIsl HAXOXAECHUS JJIMH U YTJIOB.

ITons30BaThCs MCTOAOM KOOpAMHAT HaA INIOCKOCTH, IPUMEHATH €0 B pCIICHUN
TCOMCTPHUICCKUX U INPAKTUYCCKUX 3aJ/1ay.

Bnagers NOHATUAMU NPAaBUIBHOTO MHOTOYT'OJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI IyTH
OKPYKHOCTH ¥ PaJlMaHHON MEpBI yIJIa, yMETh BBIUUCIATH ILIOIIAAb KPYTa U €r0 YacTeu.
IIpuMEHSTh ONY4YEHHBIE YMEHUS B IPAKTUYECKUX 3a7a4ax.

HaxoauTb ocu (MM EHTPBI) CUMMETPHH (HUTYD, TPUMEHSTD JIBUKCHHUS IUIOCKOCTH B
MIPOCTEUIINX CIIyYasix.

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUSA HA IMMPAKTUKC — CTPOUTH MATCMATHYCCKUC MOJACIIN JJIs1

3a/1a4 PeAIbHOM KU3HU U IIPOBOJAUTH COOTBETCTBYIOILNE BBIYUCIICHHS C IPUMEHEHUEM
N0JI00MS M TPUTOHOMETPUYECKUX QYHKIUI (ITOJIB3YsICh, I/ie HEOOXO0AUMO, KaJIbKYJISTOPOM).
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