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IHosicuuTenbLHAA 3aIHCKA

Pabouas mporpamma mo reomerpuu g 7-9 KiaccoB pa3zpaboTaHa B COOTBETCTBHHU
HOPMAaTHBHO- IPAaBOBBIMHU JIOKYMEHTAMHU:

- 3akoH «O0 o6pazoBanun B Poccuiickoit deneparnuny» (yrBepkaeH npukazom ot 29.12. 2012r.
Ne 273-D3 ¢ u3MEHEHUAMU U TOTIOJTHEHUSIMHU);

- denepanbHbIA TOCYIapCTBEHHBIH 00pa30BaTEIbHBINA CTAHAPT OCHOBHOTO O0IIETO
obOpasoBanus (YTBEpXKACH MpukazoM MUHHCTEpPCTBA MpocBenieHus Poccuiickoit deaepanun ot
31.05.2021 Ne 287 ¢ uamenenussmu Ha 08.11.2022r.).

PaGouas mporpaMma BXOAHUT B COJAEp)KaTEIbHBIA pa3iesn 00pa30BaTeNbHON MPOrpaMMBI
ocHoBHOro o61miero oopazosanuss MOY COIII c. denoposka um. 1.C. I'aBBa.

B kauectBe paboueil mnporpammel Oyzaer wucnonb3oBaHa @DenepanbHas pabouas
nporpaMma 1o yueoHomy npeamery «MaremaTuka» 0a30Bblil yPOBEHb..

YMK, ¢ nomouipio KOToporo OyAeT peaqn3oBaHa JaHHas paboydas mporpamma, BXOJUT B
[lepeueHs y4eOHUKOB (y4eOHBIX MOCOOWI) Ui MCIOIB30BAaHUS B 00pPa30BaTEILHOM IPOIECCE
MOV CONI c. ®enopoBka um. M.C. 'aBBa B COOTBETCTBUM C IPUKA30M MHUHHUCTEPCTBA
[TpocBemenust Poccuiickoit ®epepaumn ot 21 centsops 2022 roma N 858 «O06
YTBEPKACHUM (PelepaIbHOTO NEpeyHsl y4EeOHHKOB, JONYLIEHHBIX K HCIIOJIB30BAaHUIO IIpU
peamu3ani  HMMEIOMIMX TOCYIAapCTBEHHYIO aKKPEAMTAIMI0 O00pa3oBaTelIbHBIX IMPOrpamMMm
HAYaJIbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CPeAHEro oOmero oO0pa3oBaHHs OPTaHU3AIMSIMH,
OCYIIECTBIISIIOUIMMH 00Pa30BaTENbHYIO JEATENBHOCTh U YCTAHOBJICHUS TPENEIBHOTO CpOKa
MCIIOJIb30BaHUs UCKIIOYEHHBIX YUEOHUKOB» (C u3MeHeHussMU Ha 21 urons 2023 roza).

B mnepuon upe3BblUalHBIX CUTYyallMid, MOTOAHBIX YCJIOBHM, BBEACHHUS KapaHTHUHHBIX
MeponpusTHii 1o 3aboneBaemoctu rpummnomM, OPBU u gpyrumu  uHGEKIMOHHBIMU
3a0o0neBaHUsAMHU, 00pa30BaTeNbHbIN MPOIECC MO JaHHOMY y4eOHOMY IPEIMETY OCYIIECTBISIETCS
C UCMOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTeNbHBIX TexHONorui. [Ipn HE0OXOAUMOCTH YacTh
TEM MOKET U3y4aThCs C UCIIONIb30BAHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH.

PaGouass mporpamma mpeaycMaTpUBacT: OPraHU3aIlUI0 NMPOEKTHOW /1esiTeIbHOCTH,
MPOBEJICHUE MPAKTUYECKUX PaboT. DTO MO3BOJIIET BOBJICYh OOYUaAIOUIUXCS B Pa3HOOOPa3HYIO
yueOHYI0 N1eATeNbHOCTh, CIIOCOOCTBYET aKTUBHOMY MOJYUYEHUIO 3HAHHM, HAYYUTHCS MBICIUTH
KPUTUYECKH, JeaTh COOCTBEHHBIE BBIBObBI

JUis OCyLIeCTBICHUsSI MOHMTOPMHIA YCHEIIHOCTH YCBOEHHUS 3HAaHHMH O0OydyaromMMucs
paboyeil mporpaMMoil IPeTyCMOTPEHO: MPOMEKYTOUHBI MOHUTOPUHT, UTOTOBBI MOHUTOPUHT,
dbopMamMu peanu3aly KOTOPOTO SIBJISIFOTCS: TECTUPOBAHHME, KOHTPOJIbHBIE PA0OTHI, TBOPUECKUE
OTUeThl, pabora ¢ UHPOPMAIMOHHBIMH  O0Opa3oBaTEIbHBIMH  pPECypcaMH,  3a4eThl.
[IpomexyTouHasi arrecTranus NPOXOAUT B (opMe, yKa3aHHOH B Y4eOHOM IUIaHE IIKOJIbI Ha
COOTBETCTBYIOIINI y4E€OHBIN oI,

Y4yebHO — METOIMYEeCKOe W MaTepHaIbHO — TEXHHYECKOoe oOecrieueHue KaOuHeTa
MO3BOJISIET PEATU30BaTh TEOPETHUECKYIO U MPAKTUYECKYIO YacTh paboueil mporpaMmel.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Havanpuele nonstus reomerpuu. Touka, mnpsmas, OTpe3OK, Jyd. Yroia. Bunasl yrios.
BeprukanbHele M CMeXHBIE yriabl. buccekrpuca yrima. JlomaHas, MHOIOYTOJbHUK.
[TapayueabHOCTB U MEPIIEHIUKYIISAPHOCTD NPSAMBIX.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa oceBOM cummerpuu. [Ipumepsl cummerpuu B
OKPY’KaIOILEM MUDE.

OCHOBHBIE TOCTPOCHMS C NMOMOIIBIO LUPKYNIs W JuHEHKkH. TpeyronpHuk. Beicota, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa U MpU3HAKU PaBHOOEIPEHHOTO TpeyrojibHuKa. [IpH3HaKy paBeHCTBA TPEYrOJIbHUKOB.
CBoiicTBa M NpU3HAKN NapaJUIeNbHBIX NpAMBIX. CymMMa yIJIOB TPEyrojibHMKA. BHemHue yrisl
TPEYrOJIbHUKA.



[TpsimoyronbHbI  TpeyrosbHUK. (CBOWCTBO MeIMaHbl IMPSIMOYTOJBHOTO  TPEYTrOJbHHKA,
IPOBEAEHHOW K runoreHyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJBHBIX TPEYrOJbHUKOB.
ITpstMOyTONBHBIN TPEYroJIbHUK € yriaoM B 30°.

HepaBeHcTBa B TeOMETpUHU: HEPABEHCTBO TPEYrOJIbHUKA, HEPAaBEHCTBO O [UIMHE JIOMAHOW,
Teopema o OoJblIeM yrie u 0oJbIleil CTOPOHE TPeYroabHUKa. IleprneHauKysp 1 HaKJIOHHASL.
I'eomeTrpryeckoe MecTo To4ek. buccekTpurca yriia u cepeJuHHBIA NEPIEHIUKYIISAP K OTPE3KY KaK
F€OMETPUUYECKHUE MECTA TOYEK.

OKpy’>KHOCTb U KpyT, XOpJia U IUaMeTp, UX CBOMCTBA. B3auMHOE pacrosnokeHue OKPYKHOCTH U
npsimoid. KacarenpHas u cexyias K okpy:KHOCTH. OKpy’>KHOCTb, BIIMCaHHAas B yroil. Bnucannas
Y ONIMCaHHAasi OKPYKHOCTH TPEYrOJIbHUKA.

8 KIIACC

Yerpipéxyronbuuku. IlapamienorpamMm, ero npusHaku M cBoWcTBa. YacTHble ciydau
napajuieJIorpaMMoB (MIPSIMOYTOJIBHUK, POMO, KBaJpar), X IpHU3HAKU U CBOMCTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ CBOWCTBa 1 Mpu3Haky. [IpsaMoyronbHas Tpanenus.

Meron ynBoenust menuasbl. lLlentpanbHas cumMmerpusi. Teopema ®ameca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojbHUKA U Tpaneuuu. L{eHTp macc TpeyrojapHuKa.

[Tomobue TtpeyronbHUKOB, Kod(hdunueHT mnomodbus. I[IpusHakum mOMOOUS TPEYrOJHLHUKOB.
[Tpumenenue mo1oOUst P PEIICHUN MTPAKTUYECKUX 3a7au.

CpoiicTBa 1uiomaneii reomerpuueckux ¢uryp. DopmMynsl Uid IUIOMIAJH TPEYrOJbHUKA,
napasuiesnorpaMma, pom6a u tpaneuuu. OTHOIIEHHE MIIOMAACH MOA00HBIX pUryp.

Brrancnenue miomnianeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTOi Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [ludaropa npu pemeHnn NpakTHYECKUX 3a7ad.
CuHyc, KOCHHYC, TaHI€HC OCTPOTrO yIja MpsMOYIOJbHOTO TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.
BrnucanHble 1 IEHTPANIBHBIE YIUIBI, YTOJI MEXKIAY KacaTeJIbHOW U XOPJAOM. YTIIBI MEKIY XOpAaMu
U CeKyluIMMHU. BriucaHHble U OMMCaHHBbIE YETHIPEXYTrOJbHUKUA. B3auMHOE pacnosioxeHue AByX
okpyxkHoctel. Kacanue okpyxkHocreid. OO01ue KacaTeabHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yriioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOMKAECTBO.
DopMyIIbI IPUBEICHUS.

Pemenne tpeyroiapbHukoB. TeopemMa KOCMHYCOB M TeOpemMa CHHYCOB. PelleHHne MpakTH4eCKHX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nonodus. [logobue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 NpOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILIHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

BexTop, ninuHa (Moaysb) BEKTOpa, COHANPABIEHHbIE BEKTOPHI, IPOTUBOIIOIOKHO HAlpaBICHHbIE
BEKTODPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalUd HaJ BEKTOPAMHU.
Pasnoxxenue BekTopa 1o ByM HEKOJUIMHEapHBIM BekTopaMm. Koopaunatsl BekTopa. CkansipHoe
IIPOU3BENICHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAXOXKAEHUS JIJIUH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA IJIOCKOCTU. YPaBHEHHUS MPSMOW U OKPYXKHOCTH B KOOpJMHATax,
IEpPECEUCHNE OKPYKHOCTEN U IPAMBIX. METO] KOOPNHAT U €Tr0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYroiabHUKHU. JlnnMHa OkpyxkHOCTU. ['pagycHas w paguaHHas Mepa yria,
BBIUNCJIEHHUE JUIMH OyT OKpykHOCTel. [Tnomane kpyra, cekTopa, CerMeHra.

JIBuKeHMsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUM (Uryp (SJeMEeHTapHBbIE MpeICTaBICHMUS).
[TapaytensHslil nepenoc. I1loBopor.

IHINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYHEBHOT'O KYPCA
«"EOMETPHS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE  pe3yabTaThl OCBOGHUS  MporpaMMbl  y4yebHoro  kypca  «['eomerpus»
XapaKTEepU3yIOTCS:



1) naTpuoTHYECKOE BOCIIUTAHME:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOALIEMY POCCHHCKOM MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTWKEHHUSIM POCCUMCKMX MAaTEMaTUKOB U POCCUUCKOW MaTEeMaTUYECKON
IIKOJIbI, K UCIIOJIB30BaHUIO ATHX JOCTHIKEHUH B IPYTUX HayKax M MPHUKIAJHBIX chepax;

2) rpa;KIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCTIHTAHHE:

TFOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH TIpaKAaHWHA M peaju3alud ero Ipas,
NpPEJCTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IHYHBIX CTPYKTYP,
SBJICHUH, MpOLEAYp T'PakJaHCKOro o0IiecTBa (Hampumep, BbIOOPHI, OIPOCHI), TOTOBHOCTBIO K
OOCYX/ICHUIO 3TUYECKHUX MpPOOJieM, CBS3aHHBIX C MPAKTHUYECKUM IMPHUMEHEHHEM JIOCTHXKEHHUM
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX IIPUHLUIIOB B AEATEIBHOCTU YYEHOTO;

3) Tpy/10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YyaCTHE€ B pEIIEHUH INPAKTUYECKUX 3a/]ad MaTeMaTHYecKOu
HaNpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEeMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKECHUU BCEU
KHU3HU Ul YCHEIHON Npo(ecCHOHANBHOM AesITeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHWEM WHIMBHIYaJIbHOH TPAeKTOpPUHM OOpa30BaHUS U
YKU3HEHHBIX IUIAHOB € Y4ETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYecKOe BOCTUTAHUE:

CHOCOOHOCTBIO K SMOLIMOHAIBHOMY U 3CTETHUECKOMY BOCIPHUSATHIO MAaTEMAaTHUYECKUX OOBEKTOB,
3aa4, peIIeHUH, pacCyXIeHHH, YMEHHIO BHICTh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOTr'0 MO3HAHUS:

OpUEHTalMe B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HbIX IpeACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHS 4YEJIOBEKa, MNPHUPOAbI M OOIIecTBa, NOHUMAHHEM
MaTeMaTHYeCKOM HayKu Kak cdepbl 4eJoBEeYeCKOW MAEATeNbHOCTH, 3TaloB €€ pa3BUTUSA U
3HAYMMOCTH JUISl Pa3BUTHUS IUBHIIN3AIIUH, OBJIAICHHEM S36IKOM MaTEMaTHKH M MaTeMaTHYeCKOM
KyJbTYpOH Kak CpEJICTBOM IIO3HAHUS MHUpA, OBJIAJACHHUEM IPOCTEHIIMMHM HaBBIKAMHU
MCCIIEIOBATEIBCKON ACATEIbHOCTH;

6) pusnyeckoe BocnuTaHue, GOpMUPOBAHHE KYJIBTYPHI 3I0POBbS H IMOIHOHAIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NPUMEHATh MaTe€MaTU4YeCKHe 3HaHUS B MHTEPECax CBOErO 310POBbS, BEICHHS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA,
peryisipHas (u3nyecKas aKTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKAa peduIeKCUH, MPU3HAHUEM
CBOETO TpaBa Ha OMMOKY M TAaKOTO JKE MpaBa JPyroro 4eloBeKa;

7) 3KOJIOrH4€eCKO€e BOCIIUTAHUE:

OpHEHTAIlMe Ha MPUMEHEHHE MAaTeMaTH4YeCKHMX 3HAHWW JJIs pemeHus 3agad B o0jactu
COXPaHHOCTH OKpYXarolled cpelpl, IUIAaHUPOBaHMUSA IOCTYNKOB M OLEHKHM HX BO3MOXKHBIX
TIOCJIEICTBHI Ui OKPYIKArOIIEeH Cpelbl, 0CO3HAHHEM TJ00AbHOTO XapakTepa SKOJIOTHUIECKHX
npo0JeM U myTel ux pereHus;

8) amanTanus K U3MEHSIONIMMCS YCJIOBUSIM COI[MAJILHOM M MPHPOIHO¥ Cpebl:
TOTOBHOCTBIO K JCHUCTBUSM B YCIOBUSIX HEONPEENEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIESTeFHOCTh, B TOM YHCIE YMEHHE YUUTHCA Y IPYTUX
Jrofied, MpuoOpeTaTh B COBMECTHON JIESITEIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETEHIIMU U3
OTIBITA JAPYTHX;

HE00X0UMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HaHWM, B TOM uucie (HOpMYyIUpOBATh WUICH,
MIOHATHS, THIIOTE3bl 00 OOBEKTaX W SBICHHUSAX, B TOM UYHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIIHIO, BOCTIPUHIUMATH CTPECCOBYIO CHUTYAIHIO KaKk
BBI30B, TpeOyIOmUil KOHTPMEpP, KOPPEKTUPOBAaTh INPUHUMAEMBbIE pEIIeHUs U JIeiCcTBHUA,
(bopMyITHpOBATh M OIICHUBATH PUCKHU U MTOCIIEACTBUS, (OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBbIE YHHBePCcAIbHbIE YUeOHbIe 1eiCTBUS
ba3oBble Jjornueckne geicTBUs:
e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSATUH, OTHOIICHWH MEXAYy TMOHITHSIMHU, (OPMYIHPOBATH OIMPEACICHUS TOHSITHH,



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(PHUKAINK, OCHOBAHMS JJIs1 0000IIeHUS 1
CPaBHEHHs, KDUTEPHUN IIPOBOJAUMOIO aHAJIN3A;

BOCIIPHHUMATh, (OPMYIHUPOBATh W MpPEeoOpa3OBHIBATH CYXKIEHHS: YTBEPAUTEIbHBIC U
OTpHLIATENIbHBIE, €ITUHIUYHBIE, YACTHBIE U 00ILNE, YCIOBHBIE,

BBISBIISITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHUBOpEUUs B (pakrax,
JAHHBIX, HAOJIOACHUAX M YTBEPKACHUAX, NpeajaraTb KPUTEPUM JJs BbISIBICHHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NECIYKTHMBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3aKJIFOUEHU 110 aHAJIOTUH;

pa3duparh J0Ka3aTeIbCTBA MATEMAaTUUECKUX YTBEPKICHUN (IIPSIMbIE U OT IIPOTHUBHOIO),
IPOBOJIUTH CAMOCTOSITENIbHO HECIOXKHBIE 0Ka3aTeJIbCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTPAaNBaTh apryMEHTAlUI0, MPUBOIUTH IPUMEPHl M KOHTPIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE PacCyXIECHHUS;

BbIOMpaTh cnoco0 pemeHus ydeOHOM 3ajauu (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHns, BbIOMpaTh Hambosiee MOIXOAAUIMHA C Y4ETOM CaMOCTOSTENBHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble ncciienoBarebCcKHe eCTBHUA.

UCIIOJIb30BaTh  BOMPOCHI  KaK  HCCIICJOBATCIbCKUA ~ WHCTPYMEHT  ITO3HAHMS,
(GbopMyIUPOBaTh BOMPOCH, (PUKCUPYIONIUE MPOTUBOPEUHUE, MPOOIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBAaTh MCKOMOE M JIaHHOE, (pOpMUPOBaTH THIOTE3y, apryMEHTHUPOBATh CBOIO
MIO3UIINIO0, MHEHHE;

NPOBOJUTHh IO CaMOCTOSITEJIbHO COCTABICHHOMY IUJIaHY HECJIOXHBIH OSKCIICPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHME TI0 YCTAHOBJIECHUIO OCOOCHHOCTEM MaTEMAaTHYECKOTO OOBEKTA,
3aBUCUMOCTEH 00BEKTOB MEKIY COOOMH;

CaMOCTOSITEIILHO (POPMYJIUPOBATH OOOOIICHUS W BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJIFO/ICHUS, WCCIICIOBAHMS, OIICHWBATh JOCTOBEPHOCTh IIOJYYCHHBIX PE3YJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIIBUTATh MPEIAIOI0KEHHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISIBIISITH HEJIOCTATOYHOCTh ¥ U30BITOYHOCTh MH(OPMAITNH, TAaHHBIX, HEOOXOJUMBIX IS
pelLeHus 3a]1a4u;

BbIOMpaTh, aHAJIW3UPOBAaTh, CHUCTEMATU3UPOBaTb U HHTEPIPETUPOBATH HH(MOPMALINIO
pa3INYHBIX BUAOB U (GOPM IPECTABICHHUS;

BbIOMpaTh (hopMy IpeacTaBieHUuss UH(POpPMALMM U WIUTIOCTPUPOBAThH peIIaeMble 3aJauu
cXeMaMH, AuarpaMMamMu, HHOM rpaduKoi 1 uX KOMOMHAIUSAMY;

OLICHMBaTh HaAEXKHOCTh MH(MOpPMAIMMU MO KPUTEPHSIM, NPEIIOKEHHBIM YUYUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSTENBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aedcTBUA:

BOCTIPUHUMATh U (POPMYITUPOBATH CYXACHHUS B COOTBETCTBUU C YCIOBUSIMH U UEISIMH
oOmIeHus, SCHO, TOYHO, TPAaMOTHO BBHIpaXaTh CBOK TOYKY 3pEHHUS B YCTHBIX H
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY peIlIeHus 3a7aud, KOMMEHTHPOBAThH
MIOJIy4EHHBIA pe3yibTarT;

B X0/ie 00CYX/IEeHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAEMOW TeMbI, TPOOIIEMBI,
perraeMoii 3a7a4uu, BbICKa3bIBaTh WJICH, HAICJIICHHBIC HA MOWCK PEHICHUS, CONOCTABISATh
CBOM CYXKJICHUS C CY>KICHUSIMH JAPYTUX YIACTHUKOB JUANIOTa, OOHAPYKUBATh pa3Inyie U
CXOJICTBO TIO3WITMH, B KOppekTHOW (opme (opMynupoBaTh pa3HOIIIACHS, CBOH
BO3PAKEHUS;

MIPEJICTABIISITh PE3YJbTAThl PEHICHUS 3aJa4yH, dKCIICPUMEHTA, WCCICAOBAHHS, MPOCKTA,
CaMOCTOSITENILHO BBIOMpPATh (hOpMAaT BBICTYIUICHHS C Y4€TOM 3aJlad MPE3CHTAIUU |
0COOEHHOCTEH ayAuTOpHH;

MOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBHAYAILHON paboThl Mpu
pelIeHnr y4eOHBIX MaTeMaTHYECKHX 3a71ad;

MPUHUMATH 11€1h COBMECTHOW EATENbHOCTH, MIAHHUPOBATh OPTaHU3AIMIO COBMECTHOM
paboTHI, pacrpenesaTh BUABI PadoT, JOroBapruBaThCsA, 00CYKIaTh MPOIECC U PEe3yIbTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JFOICH;



e y4YacTBOBAaTh B TPYIMOBHIX (hopMax paboThl (00CYkaeHUs, 0OMEH MHEHHSIMH, MO3TOBbIC
HITYPMBI U APYTHE), BBIIOIHATE CBOIO YacTh pabOThl U KOOPIMHUPOBATH CBOU JEHCTBUSA
C IpYTMMH YJ€HaMHU KOMaH/bl, OIICHUBATh KAYEeCTBO CBOETO BKJIa/a B OOLIUI MPOIYKT TO
KPUTEPHSIM, CHOPMYJINPOBAHHBIM YHaCTHUKAMH B3aUMOACHCTBUS.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranu3anus:

e CaMOCTOSTENBbHO COCTABJIATH ILIAH, AJTOPUTM pElIEHHUs 3aJayd (WM €ro 4YacTb),
BbIOMpATh CIOCOO pelleHus ¢ Y4YETOM HMEIOIIMXCS PECYpcOoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHpPOBaTbh M KOPPEKTHPOBATh BAapPUAHThl PELICHUNW C Y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIH HHTEJVIEKT:

e BJAJETh CHOCO0AMM CAMOIPOBEPKH, CAMOKOHTPOJIS Ipolecca U pe3yibTara pelleHHs
MaTeMaTHYeCKOM 3aauH;

e IpEeABUAETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPDH PELICHMM 3a7add, BHOCUTH
KOPPEKTHBBI B JESATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, HAWICHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

e OLIEHUBAThb COOTBETCTBHE pE3yJIbTaTa JAEATEIbHOCTU IOCTABIECHHOW LEIM U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTUKEHUS WM HEJOCTHKEHUs LeJIH, HaXOAUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koHIty 00y4eHHs B 7 KjIacce 00yJarOIIHIACS MOJIYIUT CIICTYIOIINAE TPEIMETHBIC PEe3yIbTaThI:
Pacno3naBaTh M3yueHHbIE TeoMeTpuUecKrue (GUTYphl, ONMPEAEATh UX B3aMMHOE PaCIOJIOKEHUE,
M300paxarh Te€OMETpUYCCKUE (DUTYPBI, BBIMIOJIHATH YEPTEKH IO YCIOBHUIO 3aaadu. M3MepsTh
JUHENHbIE U YIJIOBbIE BEIWYUHBI. PemaTe 3a7aun Ha BBIYMCIEHUE JJIMH OTPE3KOB M BEJIIMYUH
YTJIOB.

Jenate rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIIMYMH TPEAMETOB B PEATbHOM >KU3HU,
pa3MepoB MPUPOAHBIX 0OBEKTOB. Paznuvark pa3mMepbl 3TUX 0OBEKTOB I10 MOPSIIKY BETMUHHBL.
CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aMm.

[Tonp30BaTbes MpPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, MCIIOJIB30BAaTh MPU3HAKK M CBOMCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUU 33]1a4.

[TpoBOAUTH TOTUYECKHE PACCYkKIECHUS C UCTIOIB30BAaHUEM I€OMETPHUUECKUX TEOPEM.
[Tonb3oBaTbcs MpU3HAKaMH PaBEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIHMAHbI,
MPOBEAEHHOW K TUIIOTEHY3€ MPSMOYTrOJIbHOTO TPEYTrOJdbHUKA, B PEHICHUH TE€OMETPUUYECKHUX
3a/1au.

OnpenensaTh NapauIeIbHOCTh MPSMBIX C IOMOIIbIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEeKylIasl.
Onpenenars MapauieNbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSAHHMM OT TOYEK OJHOMU
IIPSAIMOM 10 TOYEK JIPYroM IpsiMOil.

Pemmarp 3a1aun Ha kieT4aroit Oymare.

[IpoBonUTh BBIUKUCIEHUS ¥ HAXOJUTh YHUCJIOBbIE U OyKBEHHBIE 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX  3aJayaX C  HUCIOJIb30BAHUEM CYMMBl  YIJIOB  TPEYrOJbHUKOB U
MHOTOYI'OJIbHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IpH IEPECEUECHUU MABYX MapauieIbHbIX
NpSIMBIX CEeKylIel. PemaTe npakTHuecKkue 3a1aur Ha HaXO0KJIEHUE YTIJIOB.

Bragers moHATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh OINpeAessTh OMCCEKTpUCYy yria u
CEepEeIMHHBINA NMEPIEHIUKYIISIP K OTPE3KY KaKk T€OMETPUUECKUE MECTA TOYEK.

DopMyTHpOBaTh OMPENETICHUS OKPYXHOCTH W Kpyra, XOpAbl U JAUaMETpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3T CBOMCTBA NP PEILICHUH 3a/1a4.

Brnanerp moHsATHEM ONMHUCAHHOW OKOJO TPEYroJbHUKa OKPYKHOCTH, YMETh HAXOJUTh €€ LIEHTP.
[Tonb30BaTbes (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA MEPEeceKatoTcs B OJHOMN
TOYKE, U O TOM, YTO CEPEIUHHBIE MEPIEHIUKYISIPHI K CTOPOHAM TPEYTOJIbHUKA TMEPECEeKalOTCs B
OJTHOM TOYKE.

Brmagete  moHATHMEM ~— KacaTeNbHOM K OKPY)KHOCTH,  IIOJIb30BAaThCSl  TEOPEMOM O
NEePHEHANKYISIPHOCTH KacaTeJIbHOM U pajinyca, MPOBEIEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCs TPOCTEUIITUMU TEOMETPUYECKUMH HEPABEHCTBAMH, IMOHUMATh MX MPAKTUYCCKUN
CMBICIL.



HpOBO[[I/ITb OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUSA C TIOMOIIBIO MUPKYJIA U JIMHEHKH.

K xoniy o0yuenus B 8 kiaacce 00yJaromuiics MoyqyuT ClIeyIONUUe MpeIMETHbIE Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BH/bl YETBIPEXYTOJbHUKOB, HX 3JEMEHTBI, I10JIb30BAaThCS HX
CBOICTBaMM IpU PELIEHUH F€OMETPUUECKUX 3a/1au.

[TprMeHATh CBOMCTBA TOUKM IEPECEUEHUs] MeIUaH TPeyrojbHHUKA (LEHTpa Macc) B PELICHUU
3ajad.

Brnaners nonsTueMm cpeaHel JTMHMM TPEYroJIbHUKA U Tpaleluu, IPUMEHITh MX CBOICTBA MpHU
peumieHMM reomerpuuyeckux 3agad. llomp3oBarbes Teopemoir Daseca M TEOpEMOH O
IPONOPLHUOHATIBHBIX OTPE3KAX, IPUMEHSTh UX IS PEIICHUS PAKTUYECKUX 3a1ady.

[TpuMeHSTH TPU3HAKH MTOJO0US TPEYTOJILHUKOB B PEIICHUH F€OMETPUIECKUX 3a/1ad.
[Tons3oBatbess Teopemoit Iludaropa i perieHns reoMeTpUYecKMX M IPAKTUYECKHUX 3ajad.
CtpouTth MaTeMaTHYECKYIO MOJEIb B IPAKTUYECKUX 3a]1a4aX, CAMOCTOSITENILHO JI€JaTh YEPTEX U
HaXOJUTh COOTBETCTBYIOIINE JAJIUHBI.

Brnagerp noHATHSIMM < CHHYCA, KOCHHYCa M TaHI€HCa OCTpPOro YIVIa HPSIMOYTOJbHOTO
TpeyrojpHuKa. [1oy1b30BaTbCs STUMU NOHATHAMMU JJIs PELICHUS IPAKTUYECKUX 3a/1ady.
Bbraucnare (pa3nu4HbIME CIIOCO0aMHM) TUIOMIAAL TPEYTOJbHUKA W IUIOMIAAH MHOTOYTOJIBHBIX
¢buryp (mosb3ysch, rae HEOOXOAUMO, KalbKyIsaTOpoM). [IpMMEHATh NHOJTydYeHHbIE yMEHHUS B
IPAKTUYECKUX 3a7auax.

Brnaners MOHATHAMHU BIOMCAHHOIO M LIEHTPAIBHOIO YIJa, UCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX
yriax, yriax Mexay XopAaMmu (CeKyIIMMM) U yTiie MeX1y KacaTeJIbHON U XOP/I0il IpU pelieHun
reOMETPUUECKUX 3a/au.

Brnagerb mNOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHHKA, IPUMEHSITh CBOICTBA OIMCAHHOIO
YeThIPEXYTOJIbHUKA NP PELLICHUU 3a]1au.

[TpyMeHsTh NOJyYEHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJAEIH JUld 3adad
peasbHOM KU3HU U IMPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHHMS C IPUMEHEHHEM MOA00Us U
TPUTOHOMETPUHU (IIOJIB3YSCH, IJIe HEOOXO0AUMO, KAJIbKYJISITOPOM).

K koH1y 00ydeHus B 9 kiaacce 00ydaromuiics MoOIyyuT ClIeIyIONUe PeIMETHbIE Pe3yIbTaThl:
3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C UX IMOMOUIbIO pa3IU4HbIE
3JIEMEHTBI TMPSMOYTOJBHOIO TPEYroJbHUKA («pEIIEHUE MPSMOYTOJbHBIX TPEYTOJIBHUKOBY).
HaxoauTh (¢ moMomIbIo KanbKyasTOpa) UITMHBI U YIJIbI ISl HETaOJIUYHBIX 3HAYEHUH.
[Tonp3oBaTbess popMysnaMu NMPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKIAECTBOM IS
HAaXO0’KJICHUS COOTHOLIEHUN MEXAY TPUTOHOMETPUYECKUMH BETUIMHAMM.

Hcrnonbs30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB [UIsi HAXOXXICHHUSA PA3IMYHBIX DIEMEHTOB
TPEYrojbHUKa («pElIeHUE TPEYroJbHUKOB»), IPUMEHSITh WX IMPU PEUICHUH T€OMETPUUYECKUX
3a/1ad.

Brnagers mnonATHsMH 1npeoOpa3oBaHMsl MOJO0OUS, COOTBETCTBEHHBIX JJIEMEHTOB IOJOOHBIX
¢uryp. IToap3zoBarbest cBOMCTBaMU 110100Us1 TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIHHBI U
HaXOJUTh YIJbl Y MOJ00HBIX (uryp. IlpuMeHsaTs cBoiicTBa mogo0usl B MPAKTUUECKUX 3a/ayax.
YMeTh NpUBOAUTE MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOIIEM MUpE.

ITonp30oBaTbcs TEOpeMaMM O IPOU3BEACHUM OTPE3KOB XOpZ, O IPOU3BEICHHH OTPE3KOB
CEKYLIUX, O KBaJpaTe KacaTeabHOM.

[Tonb30BaThCs BEKTOPaMH, MOHUMATh UX T€OMETPUUYECKUN U (PU3HUECKUN CMBICI, TPUMEHSATh UX
B PELICHUU TeOMETpUYeCKMX M (usnyeckux 3anad. IIpuMeHSATH cKadsipHOE NpPOU3BEACHUE
BEKTOPOB ISl HAXO0XJACHUS JUIMH U YTJIO0B.

ITonb30BaTbCsd METOIOM KOOPAUHAT Ha IIJIOCKOCTH, IIPUMEHSATD €r0 B PEIICHUU N€OMETPUYECKHUX
Y IPaKTUYECKUX 3a/1a4.

Brnagerp MOHATHSAMHM TNPaBUIBHOIO MHOTOYIOJBHUKA, JJIUHBI OKPY)KHOCTH, [UIMHBI JyTU
OKPY’KHOCTH M PaJuaHHOM MeEpBbl YIUVIA, YMETh BBIYHCIATH IUIOMIAAb KpPyra M €ro 4acTeu.
[TpyMEHATH NOIy4E€HHbIE YMEHUS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (WM ILEHTPHI) CUMMETpUU (UTyp, NPUMEHSATh JBHUKEHHUS IJIOCKOCTH B
MIPOCTEUIINX CIIyYasiX.



IIpuMeHATh NOJIy4EHHBbIEC 3HAHUS HA IIPAKTUKE — CTPOUTH MAaTEMaTUYECKHE MOJEIH Ul 3a4ad
peaIbHOM U3HU U IPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHMS C INPUMEHEHHEM Moxo0us u
TPUTOHOMETPUYECKMX  (QYHKUMNA  (MONB3ysCh, TI/A€  HEOOXOAWMO,  KaJbKYyISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
Ne HaunmenoBanue pa3zienoB v TeM NporpaMmbl KosmmuecTBo yacoB DIIeKTPOHHBIE (uudpoBsie)
n/m Bcero | KontpomnbsHbie [IpakTrueckue 00pa3zoBaTeNbHBIC PECYPCHI
paboThI paboThI
1 [Ipocreitimme reomerpuyeckue ¢urypel u  ux | 14 BBE/IUTE [[PubmnoTeka HOK
cBoiicTBa. MI3MepeHne reoMeTpuaecKix BeITNIuH 3HAUCHUE https://m.edsoo.ru/7f415e2e]]
2 TpeyronbHUKH 22 1 [[PubmnoTeka HOK
https://m.edsoo.ru/7f415e2e]]
3 [TapannensHbIe IpsSIMBIC, CyMMa yTJIOB TpeyrojabHuka | 14 1 [[PubmnoTeka HOK
https://m.edsoo.ru/7f415e2e]]
4 OxpyHOCTb U Kpyr. ['eoMeTprueckre nocTpoeHus 14 1 [[bubnuoreka HOK
https://m.edsoo.ru/7f415e2¢]]
5} [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 [[bubnuoTeka HOK
https://m.edsoo.ru/7f415e2¢]]
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 0
8 KJIACC
Ne | HaumeHnoBaHue pa3iesioB ¥ TEM MIPOrPaMMBbI KonndectBo uacos DNEeKTPOHHBIE (uudpoBbie)
m/n Bcero | KonTposbhbie [IpakTrueckue 00pazoBaTenbHbIE PECYPCHI
paloThI paboThI
1 YeTbIpEXyroapHUKN 12 1 [[bubanoreka HOK
https://m.edsoo.ru/7f417e18]]
2 Teopema @aneca U TeopemMa O HNPONOPUHUOHATBHBIX | 15 1 [[bubanoreka HOK
0Tpe3Kax, NOJOOHBIE TPEYTOJIbHUKH https://m.edsoo.ru/7f417e18]]
3 [Mnomaas. Haxoxnenue tuiomaneid TpeyroibHUKOB u | 14 1 [[BubmunoTeka HOK
MHOTOYTONBHBIX (puryp. Ilmomann nogo6HbIX huryp https://m.edsoo.ru/7f417e18]]
4 Teopema IIudaropa n Hauaa TPUTOHOMETPUHU 10 1 [[bubanoreka HOK
https://m.edsoo.ru/7f417e18]]
5 VYrael B OKpyXHOCTH. Brucannele u omnucaHsble | 13 1 [[bubanoreka HOK
YeThIPeXYroMbHUKH.  KacarenbHble K OKPYKHOCTH. https://m.edsoo.ru/7f417e18]]
Kacanue okpyxHOocTEN
6 [ToBTOpenue, o6o0IIeHNE 3HAHUI 4 1 [[BubmuoTeka HOK
https://m.edsoo.ru/7f417e18]]
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
9 KJIACC
| No | HaumenoBaHue paszieioB H TeM IPOrPaMMBI | KonuecTBo uacos | DnexTpoHHbIe (dpossre) |
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/T Bcero | KonTtponbsHbie [IpakTrueckue 00pazoBaTeNbHBIE PECYPCHI
paboThI paboThI
1 Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. | 16 1 [[BubmunoTeka LHOK
Pemenue TpeyroapHUKOB https://m.edsoo.ru/7f41al2c]]
2 [IpeoOpazoBanue rmoao0us. Metpuueckue | 10 1 [[BubmuoTeka LHOK
COOTHOIIIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c]]
3 Bexropsl 12 1 [[BubmuoTeka LHOK
https://m.edsoo.ru/7f41al2c]]
4 JlexapTOBBI KOOPAMHATHI HA TJIOCKOCTH 9 1 [[BubmuoTeka LHOK
https://m.edsoo.ru/7f41al2c]]
) [IpaBunbHBIE MHOTOYTOJBHUKH. J[MHA OKpYXHOCTH | 8 [[bubnmoreka [HOK
W IUIOMA/b Kpyra. Beraucinenue miomaaen https://m.edsoo.ru/7f41al2c]]
6 JIBUOKCHHSI TTIOCKOCTH 6 [[PubnmroTeka LHOK
https://m.edsoo.ru/7f41al2c]]
7 [ToBTOpEeHUE, 0600IICHNE, CHCTEMAaTU3alNs 3SHAHUN 7 2 [[BubmuoTeka [HOK
https://m.edsoo.ru/7f41al2c]]
Jl06aBHUTB CTPOKY
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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