MHHUCTEPCTBO ITPOCBEIEHMS POCCUICKOW ®EJEPALIMM
YOV «llIkona «bnaroe OrpouecTso»

PACCMOTPEHO

MeToauYeCKUM
00Obe/IMHEHHEM

EcrecTBeHHOTO UKIA

ITporoxon Ne

or «Qéf_» ﬂ/% ) 20%5 {1

[TPOBEPEHO YTBEPXJIEHO

3aMecTUTENb AUPEKTOPA I10 Jtupexrop YOV «llIxona

YB% «bmaroe OTpouecTBO»
Vueposa HH. // / ” :Kyp_emoaa AM.
Tpukas Ne 74 29 /4 Hpuk 7, »Z“Pj

or & »zz/g&—q 2025, [~ o1« iz_of»ﬁyﬁy( 2025 .

1©

PABOYAS IPOTPAMMA
(ID 7141856)

yueGHoro kypca «I'eomerpus»

Juist oO0ydJaromuxcs 7-9 KimaccoB

Camapa 2025



HOACHUTEJIBHAA 3AIIMCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JElOB IIKOJIbHOM MAaTEMAaTUKU, UMEIOLIUN CBOECH LEIBIO
o0ecreynTh H3yuyeHHE CBOWCTB M pa3MepoB (HUryp, MX OTHOUICHHH M B3aUMHOE DACIOJIOXKCHHE,
ONMpAETCs] Ha JIOTUYECKYIO, J0Ka3aTeJbHYI0 JIMHUIO. LleHHOCTh M3yd4eHMs] T€OMETpUU Ha YpPOBHE
OCHOBHOTO 00mero oOpa3oBaHUSI 3aKJIIOYAeTCs B TOM, 4YTO OOYJArOIIMHCS YYUTCS HPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYXKICHUS, CTPOUTH JIOTMYECKHE YMO3aKIIOUEHHUs, JOKa3blBaTb WCTUHHBIE
YTBEPKJACHHUSI U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IMPOBOAUTH PACCYKIEHUS «OT MPOTHUBHOTOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIHNPOBATh OOpaTHBIE YTBEPKACHUS.

Bropo#i 1enpio M3ydeHHs T€OMETpPUM SIBJS€TCSl MCIOJb30BaHME €€ KaKk MHCTPYMEHTa IMpu
pElIeHNH KaK MaTeMaTH4eCKHX, TaK M MPAKTUYECKUX 3a/lad, BCTPEYAIOIIMXCS B PEAJbHOM JKU3HU.
OOyyaromuiics T0JKEH Hay4YUThCS ONPENENUTh T€OMETPUUECKYI0 (DUTYpY, ONUCATh CIIOBAMHU JIAHHBIN
4epTéX WM PUCYHOK, HAMTH IUIOIIAAh 3€MENBbHOI0 YYacTKa, paccyuTaTb HEOOXOIUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kalels WM Tpedyemble pa3Mepbl rapaxka i aBTOMOOMIIA. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENbHAS JHMHUS B HM3y4eHHM TreomeTpuu. llpu pemieHunu 3agady MpakTHYECKOTO
XapakTtepa O0OydYaromMiics YYUTCS CTPOUTh MaTeMaTHYEeCKHEe MOJETH pealbHbIX KU3HEHHBIX
CUTYaIii, MPOBOJNUTH BBIUYMCIICHUS U OLIEHUBATh a/IEKBAaTHOCTh MOJYYEHHOTO pe3yibTaTa.

Kpaitne BaxkHO mNOMYEPKUBATH CBS3M TE€OMETPUU C JAPYTUMHU Y4YEOHBIMU TpEeAMETaMH,
MOTHBUPOBATh HCIOJIb30BAaTh ONPEICICHNS T€OMETPHUUECKUX (UTYp U TMOHATHH, IEMOHCTPUPOBATH
MIPUMEHEHHE TMOJTYYEHHBIX YMEHUI B (U3MKE U TEXHHUKE. DTH CBSI3U HanboJjiee sIPpKO BHUJIHBI B TEMax
«Bekropsey, «TpuroHoMeTpudeckrue COOTHOIIEHU Y, «MeTtoa koopauHat» u «Teopema [Tudaropay.

VYueOuplii kypc «l'eoMeTpus» BKIIOUAET CIEAYIONIME OCHOBHBIE pa3/eibl COJEP/KaHUs:
«['eomerpuueckue (GuUrypbl U ux cBOICTBa», «l/3MepeHHe TreoMeTpUUYECKUX BETUYUH», «JlekapTOBbI
KOOPJUHATHI Ha IMJIOCKOCTY, «BekTopby, «/IBrxkenus minockoctny, «IIpeodpazoBanus moaoous».

Ha u3yuenune yue6Horo kypca «I'eomerpusi» otBoautcs 204 gaca: B 7 kiacce — 68 gacoB (2 yaca

B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Hezelmo), B 9 kiiacce — 68 yacoB (2 yaca B HEJIENIO).

COJEP)KAHUE OBYYEHUA

7 KJIIACC
HavanpHple mnoHATHMs reoMerpun. Touka, mnpsiMas, OTPe30K, Jyd. Yros. Buuel yrios.
BeprukanbHabsle U cMexHBbIe yribl. buccektpuca yrina. Jlomanasi, MHOroyronsHuk. IlapannensHocTs u
NEePIEHANKYIAPHOCTh NpsAMbIX. Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOIl CHUMMETPHH.

IIpum epsl cuMMeTpuM B OKpyxkaromeM Mmupe. OCHOBHBIE IMOCTPOEHHS C IOMOIUBIO LUPKYIS U



muHeliku. TpeyrombHuk. BeicoTa, Menmana, OuccekTpuca, UX CBOWCTBAa. PaBHOOeOpeHHBIH W
PaBHOCTOPOHHUI TPEYroJbHUKU. HepaBEeHCTBO TPEYTrOJIbHUKA.

CpoiicTBa U PU3HAKU PaBHOOEAPEHHOTO TpeyrojbHuKa. [Ipr3Haku paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M NPU3HAKKM MapajuleabHbIX NpsAMbIX. Cymma yrioB TpeyrosibHUKa. BHemiHue yriibt
TpeyrojpHuka. [Ipsmoyronbuslil TpeyroyibHUK. CBOMCTBO MEAMAHBI IPSIMOYIOJILHOTO TPEYroJIbHUKA,
IPOBEACHHON K runoTenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpAMOYroabHbIi
TpeyroJpHUK ¢ yrioM B 30°. HepaBeHCTBa B reOMETpUU: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, Teopema o OOJibllIeM yrie W Oosblliell CTOpoHE TpeyrojibHuKa. lleprnenaukymsp u
HaKJIIOHHas. ['eomeTpuyeckoe MeCTo To4eK. buccekrpuca yria M CEpeIUHHBIN NEPHEHAMKYISAP K
OTpe3Ky Kak reoMeTrpuueckue mecra Touek. OKpy:KHOCTb M KpYI, XOpAa U AUAMETp, UX CBOMCTBA.
B3anMHOe pacnosoxxeHne OKpyXHOCTM M mpsamMon. KacarenbHas M ceKymas K OKPYXHOCTH.

OKpyXHOCTb, BIUCAaHHAs B Yrojl. BrimcanHas u onucaHHas OKPY>KHOCTH TPEYroJIbHUKA.

8 KVIACC

UYerplpéxyronpauku. Ilapammenorpamm, ero mnpu3Haku H  CBOMCTBA. YacTHbIE Cllydad
napajuieJIorpaMMoB  (TIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX TpPHU3HAKM M CBOWCTBa. Tpamerus,
paBHOOOKasi Tpameuus, €€ cBOMCTBAa M mpu3Haku. [IpsmoyronbHas Tpameuus. Merona yIBOEHHS
Mmenuansl. LlenTpansHas cummerpusa. Teopema Paneca U TeopemMa O MPONOPIMOHAIBHBIX OTPE3KaX.
Cpennue nuHUM TpeyrosbHHKA U Tpameuuu. Llentp Macc tpeyronpHuka. [lomobue TpeyrosibHUKOB,
ko3 durment nomodust. [lpusnaku mogoOus TpeyrosbHUKOB. [IpuMeHeHne momo0ust mpu pernieHUuN
npakTHueckux 3amad. CBoiicTBa miomaneil reomerpuueckux ¢uryp. Dopmynbl Ans IUIOLIAAU
TpEeyroJibHUKa, IapajuieorpaMma, pomoa u tpaneuuu. OTHOLIEHHE IIOMAAel MoJ0OHBIX QUTyYp.
Boruncnenue miomaneil TPeyroJbHHUKOB M MHOTOYIOJBHUKOB Ha Kietdyaroil Oymare. Teopema
[Mudaropa. [Ipumenenue Teopemsl Iludaropa npu pemeHun npakruueckux 3agad. CUHYyC, KOCHHYC,
TaHT'€HC OCTPOTO YIJia MPSIMOYTOJILHOTO TpeyroibHuka. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
Tpuronomerpuueckue ¢pynkuuu yrioB B 30, 45 u 60°. BnucanHble U LIEHTPAJIbHBIE YTJIIbI, YTOJI MEXKIY
KacaTelbHOW ¥ XOpAOH. VYTIbl MEXIy XOpAaMd M CeKyllMMU. BrucanHble U ONUCaHHBIC
4eThIPEXYroJbHUKHU. B3anMHOe pacrnoiiokeHue IByX okpyxkHocTeil. Kacanue okpyxnocreit. OO0mue

KaCaTCJIbHBIC K IBYM OKPYXHOCTAM.

9 KVIACC
Cunyc, kocunyc, tanresc yrioB oT 0 mo 180°. OcHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO.
dopmyisl IpUBEACHUs. Penienne TpeyronbHUKOB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Perienne

MPAKTUYCCKUX 3aaa4 C HUCIIOJIb30BAHUEM TCOPEMBI KOCMHYCOB U TCOPCMBI CUHYCOB. Hpeo6pa30BaHHe



noo6us. [TonoGue cOOTBETCTBEHHBIX 27IEMEHTOB. TeopemMa 0 POU3BEICHUN OTPE3KOB XOP/I, TEOPEMBI
0 IIPOU3BEACHUU OTPE3KOB CEKYILHX, TEOPEMA O KBAJApaTe KacaTeabHOM.

Bexrop, mHa (MOAyJab) BEKTOpA, COHAIIPABJIEHHBIE  BEKTOPbHI, ITPOTHUBOIIOJIOMKHO
HaIlpaBJICHHBIE BEKTOPBI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpAllUU HaJl BEKTOPaMH.
Pa3znoxxeHne BekTOopa MO JBYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatel BekTopa. CkansipHOe
IIPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsI HAXO0XKACHUS JUIMH U YIJI0B. J[eKapTOBbI KOOPAMHATHI Ha
IJIOCKOCTH. YpPaBHEHUs MNPSIMOW M OKPYKHOCTHM B KOOPJIMHATAX, IEPECEUCHHUE OKPYKHOCTEU M
psAAMBIX. MeTox KOOpAuHAT U ero npuMeHeHue. IIpaBunbHble MHOTOYTOIBHUKH. J[JIMHA OKPY>KHOCTH.
I'pagycHas u pangmaHHas Mepa yria, BBIYMCIEHUE JUIMH Oyr OKpy:kHOcTel. Ilnomane xpyra, cexropa,
CerMeHTa. J[BMKEeHUs MJIOCKOCTU M BHYTPEHHUE CUMMETPUU (QUIyp (3JI€MEHTAapHbIE MPEICTABICHNUS).

[TapannensHbiii neperoc. [IoBopoT.

ININTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBLI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yabTaThl OCBOCHHUS MpOrpaMMbl ydueOHOro kypca «l'eomeTpus»
XapaKTepU3yIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIEHUEM HMHTEpeca K MPOILIJIOMY U HACTOSIIEMY POCCUHMCKONW MaTeMAaTHKH, EHHOCTHBIM
OTHOIICHHEM K JOCTH)KCHMSIM POCCHMCKMX MAaTEMaTHKOB U POCCHMCKONW MaTeMaTHYEeCKOW IIKOJIbI, K
MCII0JIb30BAHUIO STUX JOCTHUKEHHUM B IPYTUX HAYKaX U MPUKIAJHBIX chepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTHIO K BBINOJIHEHUIO OOS3aHHOCTEM TpaXAaHWHA W pealu3aly ero Impas,
MIPEJICTaBJICHUEM O MaTeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIMYHBIX CTPYKTYD, SIBJICHUH,
MpoLEeayp TpaKJAHCKOTO OOIIecTBa (HarpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO
STHUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTIKEHUN HayKd, OCO3HAHHEM
BOXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEIbHOCTH YUYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha AakKTMBHOE YYacTHE€ B PpEUICHWH MPAKTUYECKUX 3aJa4 MaTEeMaTUYECKOU
HaMpaBJICHHOCTH, OCO3HAHHEM BaXHOCTH MAaTEeMaTHYeCKOro 00pa3oBaHUsA HA MPOTSDKEHUU Bce

KHU3HH OJIdA yCHCH.IHOﬁ HpO(I)CCCHOHaHBHOﬁ ACATCIIBHOCTU W Pa3BUTUCM HCO6XOI[I/IMBIX YMGHHﬁ,



OCO3HAHHBIM BBHIOOPOM U TOCTPOCHHEM HWHIUBUIYATbHOW TPAEKTOPUU OOpa30BaHUS U >KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYecKOe BOCIIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHATBHOMY M 3CTETUYECKOMY BOCIIPUSTHIO MaTEMAaTHYECKUX O0OBEKTOB,
3a/1a4, PeIIeHU, pacCy ACHUN, YMEHHUIO BUJIETh MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 TO3HAHUSA:

OpHUEHTAIlMel B JEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4HBIX MPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs 4YCIIOBEKa, NPHUPOJBI H  OOIIECTBA, I[MOHUMaHUEM
MaTeMaTHYeCKOW HAayKH Kak c(hepbl 4eT0BEYECKOM NIeATeTLHOCTH, STANOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSl pa3BUTHS LUBWIN3AIMHU, OBJIAJICHUEM SI3bIKOM MAaTEMaTHKH U MAaTeMAaTHYECKOW KYyJIbTYypOH Kak
CPEICTBOM TIO3HAHUS MHpaA, OBJAJACHHEM TNPOCTEUIIUMU HaBBIKAMH  HCCIIEI0BATEIbCKOM
NEeSITENHHOCTH;

6) ¢usuyeckoe BocnuraHue, (popmMHupoBaHHMEe KYJBTYPbl 3A0POBbS U IMOLHOHAILHOIO
0/1aronosiy4us:

TOTOBHOCTBIO MPUMEHSTh MaTeMaTUYECKHE 3HAHUS B HMHTEpPECaX CBOETO 3/I0POBbs, BEICHUS
3I0pOBOro oOpasa >XKW3HU (3I0POBOE MUTaHHWE, COATAHCUPOBAHHBIM PEXKHUM 3aHATHA MU OTIbIXA,
perynsipHas (pu3nyecKas akTUBHOCTD), COOPMHUPOBAHHOCTHIO HaBbIKA PeIICKCUH, TPU3HAHUEM CBOETO
MpaBa Ha OMHMOKY U TAKOTO K€ MpaBa APYroro 4eIoBeKa;

7) 3K0JI0OTHYecKoe BOCIIMTAHME:

OpHEHTAIlMe Ha TPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUW A pEIIeHHs 3a7ad B 00JacTu
COXPaHHOCTH OKpY)KaIOIIeH cpeibl, INTAHUPOBAHUS ITOCTYIKOB U OIIEHKH WX BO3MOXHBIX TTOCIJICICTBUMA
JUTSI OKPY’KAOIIEH Cpeibl, OCO3HAHUEM TJI00ATLHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM U MyTe ux
pelieHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBHSIM COIUAIbHON U IPUPOAHOI Cpebl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBHSIX HEOIPENCIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHUECKYIO e TeIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCS Y APYrUX JIOACH,
pHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIC 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIbITa JPYTUX;

HEO0OXOIMMOCThIO B (POPMUPOBAHWUU HOBBIX 3HAHWI, B TOM 4ucie (HOpMyIUpOBaTh HUIEH,
MOHATHS, TUIMOTE3bl 00 OOBEKTaxX W SBICHUSIX, B TOM YHCIE paHee HEU3BECTHBIX, OCO3HABATh
neUIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MITAaHUPOBATH CBOE PA3BUTHE;

CIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CHTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TpeOymoIMi KOHTpPMEP, KOPPEKTHUPOBAaTh MPUHUMAEeMble pEIIeHUuss U  JeHCTBHUS,

(bOpMYJ]I/IpOBaTB " OICHUBATb PUCKH U NIOCIICACTBUA, (bOpMI/IpOBaTB OIIBIT.



METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBble Jornueckue aeiicTBUA:

BBIABJIATL MW XapaKTCPpHU30BaTh CYHICCTBCHHBLIC IIPHU3HAKWM MAaTCMATUUCCKUX 06’b€KTOB,
MOHATUH, OTHOIIEHUH MEXAy TOHATHSIMHU, (OPMYIUPOBATH OINpPENCICHUS TOHSATHMA,
yCTaHABIMBATh CYNICCTBECHHBIA NpPH3HAK KiIaccH(UKAMK, OCHOBAHUS JUII 000OIICHUS U
CpaBHEHU:A, KPUTEPUH IIPOBOAUMOI0 aHAIIA3a;

BOCIIPUHUMATh, (OopMyIHpoBaTh U IpPeoOpa3oBbIBATh CYXACHUS: YTBEPAMUTEIbHbIE U
OTpHUIIATENbHbBIE, €IMHUYHBIE, YACTHBIE U O0IINE, YCIOBHBIE,

BBIABJIATD MAaTCMAaTUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3HM W IIPOTUBOPCHUSA B q)aKTaX,
JaHHBbIX, H&6JHO)I€HI/I$IX U YTBCPKIACHUSAX, npeajaratb KpUTCPHUXU  IJId  BBIABJICHHA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

ACJIaTb BBIBOJbI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX W MWHIAYKTHUBHBIX
YMO3aKIIIOYCHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

pa3buparh OKa3aTeNbCTBA MaTEeMaTHYECKUX YTBEPXKAECHUN (MpsMble U OT HPOTHBHOIO),
MPOBOJIUTh  CAMOCTOSITENIFHO ~ HECJIOKHBIE — JIOKAa3aTelNbCTBA MaTeMAaTHYECKUX  (PaKTOB,
BBICTPAaWBaTh AapryMEHTAllMI0, NPHUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, OOOCHOBHIBATh
COOCTBEHHBIE PACCYXKICHNUS,

BBIOMpATh CTIOCOO pereHus ydeOHOH 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB pEIICHUS,

BBIOMpaTh HanboJiee MOAXOAAMINNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe 1eHCTBUA

HCII0JIb30BaTh BOIPOCHI KAaK HCCIICIOBATEIbCKUNA HHCTPYMEHT IO3HAHUs, (HOPMYJIHPOBAThH
BOIIPOCHI, (PUKCUPYIOIIME IPOTUBOPEUYHE, NPOOJIEeMy, CaMOCTOATEIbHO YCTaHABJIUBAThH
HMCKOMOE U JJaHHOE, (POPMHUPOBATH THIIOTE3Y, apr'yMEHTHPOBATh CBOIO TIO3HUIINI0, MHCHHUE;
MIPOBOJIUTH 110 CAMOCTOSITEIIHHO COCTABIICHHOMY TUIAaHY HECJIOKHBIN AKCIIEPUMEHT, HeOOJIbIIIOE
WCCIIC/IOBAaHUE IO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX]Ty COOOI;

CaMOCTOSITEIILHO (OPMYJIUPOBaTh OOOOIICHHST W BBIBOJBI IO pPE3yJbTaTaM IMPOBEIEHHOTO
HaOIIO/ICHUS, UCCIIEeI0OBAHUS, OIICHUBATh JOCTOBEPHOCTh MOMYYSHHBIX PE3yIbTaTOB, BHIBOJIOB
H 0000IIEHNIH;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUTATh MPEIANOIOKEHUS O €T

Pa3BUTHUHN B HOBLIX YCJIOBUSX.



Pabora c undopmanueii:

BBISBJIATh HEJOCTATOYHOCTh M W30BITOYHOCTH WH(OpPMAIMHU, JAHHBIX, HEOOXOJWMBIX IS
peleHus 3a/1a4u;

BBIOMpATh, AaHAJIM3HPOBATh, CHCTEMATU3UPOBATH M HHTEPHPETHPOBATH HHPOPMALHUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (GOpMYy TMpeiacTaBleHUs HWHGOpPMAIMKM M WUTIOCTPUPOBATH pPEIIaeMbIe 3aaauu
CXeMaMH, AuarpaMMamMu, HHOHU rpadukoii u nx KOMOMHALIUAMU;

OLICHUBATh HAA&KHOCTh HWHPOPMALMHU IO KPUTEPHSM, TPEIIOKEHHBIM YYUTEIEM MU

c(hopMYyIUPOBAHHBIM CAMOCTOSATEIHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJBHBLIC y‘{eﬁﬂble JeHCTBHUA:

BOCIIPHHUMATh W (OPMYIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMHU U IEISAMU
0OIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMTUCHMCHHBIX
TEKCTaX, JaBaTh TOSCHEHUS IO XOJY pEIICHUs 3a7add, KOMMEHTHPOBAThH ITOJTYUCHHBIH
pe3yibTarT;

B XOJie OOCYKJCHHsI 3aJaBaTh BOIPOCHI 1O CYIIECTBY OOCYKJIAeMOUW TEMBI, ITpOOJIeMEI,
penraeMon 3a7adu, BRICKa3bIBATh UCH, HAIlCJICHHBIC Ha IMOUCK PEIICHUS, COTIOCTABIATh CBOU
CYXXIICHHSI C CYKJICHHSIMH JIPYTHX YYaCTHUKOB JMajora, 0OHApYy)KUBATh PAa3JInIMe U CXOJCTBO
MO3UIIHIA, B KOPPEKTHOU opme (popMyTHpOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHHUS;
MPEICTaBIATh PE3YJNbTAThl pPEIICHHs 3aJadyd, OSKCIIEPUMEHTA, WCCICIOBAHUs, MPOCKTa,
CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHST € YYETOM 3ahad MpE3CHTAluH |
0COOCHHOCTEH ayTUTOPHH;

MOHMMAaTh W HCIOJb30BATh MPEHMYIIECTBA KOMAHIHOW WM HMHIUBHIyalbHOH pabOTHI TpU
peleHn: y4eOHbIX MaTeMaTHUECKUX 3a/1a4;

MPUHUMATh [€JIb COBMECTHOH JESATEIbHOCTH, IUIAHHPOBATh OPraHU3alMI0 COBMECTHOU
paboThI, pacrpenessaTh BUAbI padoT, IOrOBapUBaAThCs, OOCYKIATh MPOIECC U PEe3yJIbTar
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TpPYyMIOBBIX (GopMax padoThl (00CykaAeHHs, OOMEH MHEHHUSMH, MO3TOBbBIE
IITYPMBI U JIDYTHE), BBINOJIHITH CBOK 4YacTh PadOThI U KOOPAMHHPOBATH CBOU JCHUCTBHSI C
JOPYTMMH YJI€HaMHU KOMaHIbI, OLIEHWBAaTh KAayeCTBO CBOETO BKJIaJa B OOMIMN MPOIYKT MO

KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.



PeryasitTuBHble yHMBepcaJbHbIe YU4eOHbIe AeliCTBUS
Camoopranmsanms:
® CaMOCTOSATEIbHO COCTaBJIAThH IUIAH, AJITOPUTM pElIeHUs 3aJauyd (WIM €ro 4acThb), BHIOMpATh
cnoco0 pemeHus ¢ Y46TOM MMEIOLIIUXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH M KOPPEKTHUPOBATH BAPUAHTHI PEHICHUH C y4ETOM HOBOM MH(OpMAIHH.
CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJIEKT:
® BJaIeTh CHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJSI MpoIecca W pe3yiabTara pemeHus
MaTeMaTUICCKOM 3ada9Hu;
® IpeABHJAETh TPYIAHOCTH, KOTOpPbIE MOTIYT BO3HUKHYTh IPH pELIEHUU 3a]laud, BHOCUTH
KOPPEKTUBBl B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;
® OLEHUBAaTh COOTBETCTBUE pe3yjibTaTa JEATEIbHOCTH IIOCTABIEHHOM II€JIM U YCIIOBUSM,
OOBSACHATh NMPUYHUHBI JIOCTIKEHUS WM HEJOCTHIKEHHUS 1IeJH, HAaXOJUTh OIIMOKY, JaBaTh

OIIEHKY IPUOOPETEHHOMY OTIBITY.

IHNPEJMETHBIE PE3YJIBTATBI

K xonIty 00yueHus B 7 kjacce 00yJaronuics MOIyIUT CICTYIONTHE TPEIMETHBIC PE3YIbTATHI:

PacrioznaBath M3yueHHbIE T€OMETPUYECKUE (PUTYPBI, OTPEIENIATh X B3aUMHOE PACIOJIOKEHHE,
n300paxaTb reoMeTpuueckue (GUrypbl, BBIMIOJHATH YEPTEKU [0 YCIOBUIO 3amaud. M3mepsrsb
JIMHEWHBIE U YIJIOBbIEC BEJIMYMHBL. Pemare 3a1auu Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTIJIOB.

Jlenate rpy0yl0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEIUYMH MPEIMETOB B pEAIbHON >KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. PaznuuaTe pa3mMepsl STUX 0OBEKTOB MO MOPSAKY BETHUUHBI.

CTpouTh 4epTexu K F€OMETPUUYECKUM 3aa4aM.

[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, MCIOJIb30BaTh MPU3HAKK U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 33]1au.

[IpoBOAUTH JIOTUUECKHE PACCYKICHUS C UCIIOJb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcst MpU3HAKAMHM PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIUAaHBI,
IIPOBEIEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUM FEOMETPUUECKUX 3a1au.

Omnpenenars napamiedbHOCTh MPSMBIX C MOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT ¢ HUMH CEKyIIasl.
Onpenensats NapajjIeNbHOCTh NPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IpsiMOil
J10 TOYEK APYTrOu MPsSMOM.

Pemate 3agaun Ha KIeT4aTOM 6YM8.1"C.



[IpoBOMUTE BBIYUCIICHUS W HAXOJWUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHHUS YIJIOB B
FEOMETPUUECKHUX 33JlayaX C HCIOJIb30BAaHHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYT'OJIbBHUKOB,
CBOMCTB YIJIOB, OOpa30BaHHBIX NPH NEPECEUCHUU ABYX MapalIeTbHBIX MPSIMBIX cekymied. Pemars
MPAKTUYECKHE 3a7]a4l Ha HAXOKICHHUE YTJIOB.

Bragerp MOHSATHEM TeOMETPUYCCKOTO MECTa TOYCK. YMETh OINpPENeNsiTh OMCCEKTPHUCY yIiia U
CEpEIMHHBIN MEePIEHIUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYECK.

DopMyIMpoOBaTh OMPEIEICHUSI OKPYKHOCTH M Kpyra, XOpJbl W JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHSTh 3T CBOKMCTBA IIPU PELIEHUH 3a/a4.

BrageTs moHATHEM OMUCAHHOW OKOJIO TPEYTOJbHHUKA OKPY>KHOCTH, YMETh HaXOJUTh €€ HEHTP.
[Tonwp3oBaThCst hakTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB TPEYTOJbHUKA MEPECEKAIOTCS] B OJTHOM TOUKE,
1 0 TOM, YTO CEpEANHHBIC MEPIIEHIUKYIISAPHI K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCS B OJHON TOUKE.

Biagete  moHATHMEM — KacaTelIbHOW K = OKPY)KHOCTHM,  IIOJIb30BaTbCA  TEOPEMOM O
MEePIEHNKYIIIPHOCTH KacaTeJIbHOW U paanyca, MPOBEIEHHOTO K TOYKE KaCaHMSI.

[Tonp30BaThCsl TPOCTEUIITUMHU TEOMETPUUECKUMH HEPABEHCTBAMHM, MIOHUMATh MX MPaKTUYECKUM
CMBICIL.

[TIpoBOAWTH OCHOBHBIE TEOMETPUIECKHE MTOCTPOCHHUS C TIOMOIIBIO ITUPKYJIS U JINHEUKH.

K xonIty 00yueHus B 8 kiacce 00yJaronuiics MoayduT CICIYIONINE TPEIMETHBIC PE3YIbTATHI:

Pacno3sHaBath OCHOBHBIE BHIbBl YETHIPEXYTOJBHUKOB, HMX JJIEMEHTHI, IOJb30BATHCSI UX
CBOWCTBAMM MPU PEIICHUH T'€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKH IMEpEceueHus: MeIuaH TpPeyroJibHHKa (LIEHTpa Macc) B PELIEHUU
3aza4.

Biagete nmoHsTHEM CpeAHEN JMHUM TPEYroJbHUKA U Tpameuuu, MPUMEHATh UX CBOMCTBA MpHU
peumieHun  reomerpuueckux  3azad.  llonp3oBatecs  Teopemont  Dasleca u TeopeMoil O
MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX I PELICHUs MPAKTHYECKUX 3a/1a4.

[IpuMeHsTh PU3HAKY [1000US TPEYTOJILHUKOB B PEIICHUH F€OMETPHUECKUX 3a/1a4.

[Tonb3oBatbest Teopemoii Iludaropa ans peuieHus TeOMETPUUECKUX W MPAKTUUYECKUX 3ajad.
CtpouTh MaTreMaTHYeCKyl0 MOJIEIb B IMPAKTHUECKHUX 3a/1a4ax, CaMOCTOATEIBbHO JAENaTh YepTEX U
HAaxO0JIUTh COOTBETCTBYIOIINE JJIUHBI.

Brnagets mnNOHATHSMH CHHYCa, KOCHMHYCa W TaHIE€HCA OCTPOTO YIiia MpsIMOYIOJIBHOTO
TpeyroibHuKa. [101b30BaThCsl 3TUMU MOHATUSIMU JUIS1 PEILICHUS] PAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHeiMU crioco0amMu) TUIOIMIAAL TPEYrOJbHUKA W TJIOMIAJAM MHOTOYTOJIBHBIX
¢buryp (Monp3ysach, TIe HEOOXOIUMO, KalIbKymsaTOpoMm). I[IpuMeHSATh TMOJydeHHbIE YMEHUS B

MPAaKTUYCCKUX 3aJavax.



Brnagers MOHATHSIMHU BIMCAHHOTO U IIEHTPAIBHOTO YIIIa, UCIOIh30BaTh TEOPEMbI O BIHICAHHBIX
yriaax, yriax MeXIy XopJaamH (CeKyIIUMH) W yriie MeXAy KacaTelIbHOW M XOpAOW MpH pEUICHUH
T€OMETPUYECKUX 3a/1a4.

Brnagerp TOHSTHEM OMUCAHHOTO YETHIPEXYTONbHUKA, MPUMEHATH CBOWCTBA OIMHUCAHHOTO
YEeTHIPEXYTOJIbLHUKA TP PEIICHUN 33]1a4.

[TpuMeHSTh TIOMYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEeMATHUECKHUE MOJCTH JJIs 3a]1ad
peaIbHON JKW3HM W TIPOBOJUTH COOTBETCTBYIOIIWE BBIYHCICHHS C TNPUMEHCHHEM TIOJO00Us U
TPUTOHOMETPUH (TIOJIB3YSCh, T€ HEOOX0IUMO, KATBKYJISITOPOM).

K xonIty 00yuenus B 9 kiacce 00yJaronuiics moayduT CIEIYIONIHE TPEIMETHBIC PE3YIbTAThI:

3HaTh TPUTOHOMETPUYCCKHE (YHKIIMH OCTPHIX YIJIOB, HAXOJHWTH C MX IOMOIIBIO Pa3IUNIHBIC
AJIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJIbHUKA («peIIeHUe MPSMOYTOIBHBIX TPEYTOIBHUKOBY). HaxomuTh
(C TIOMOIIBIO KABKYIIATOPA) JJIMHBI U YIIIBI ISl HeTAOTMYHBIX 3HAYCHHIA.

[Tonp3oBatbest hopMylaMu TPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHM TOXKJISCCTBOM IS
HaXO0XICHHUS COOTHOIIICHUH MEX Ty TPUTOHOMETPHUSCKAMHU BEITUIHHAMMU.

Hcmosb30BaTh TEOpEeMbl CHHYCOB W KOCHHYCOB JUIS HAXOXKJCHHUS Pa3IMYHBIX JJIEMECHTOB
TPEYroJIbHUKA («pelIeHre TPEYroJIbHUKOBY ), IPUMEHSTh UX IPU PEIICHAH I'€OMETPHUICCKHX 3a/1a4.

Bnagerp mousTHSMH TpeoOpa3zoBaHUS TOJOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJO0OHBIX
¢uryp. Ilonp3oBaThcsi CBOMCTBAMHU MOJ0OMSI MPOU3BOJIBHBIX (GUTYpP, YMETh BBIYHUCIATH JUIMHBI U
HAXOJUTh YIJIbl Y TOJ0OHBIX Guryp. [IpumeHsTh cBOMCTBA MOI00MS B MPAKTHUECKUX 3aadyax. Y METh
MIPUBOJIUTH IPUMEPHI MOJTOOHBIX (GUTYDP B OKPYXKAIOILIEM MHUpE.

[Tonb3oBaThecst TeopemMamMu O TPOUZBEACHUU OTPE3KOB XOPH, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTebHOM.

[Tonb30BaTbCst BEKTOpaMH, MIOHUMATh UX T€OMETPUUECKUM U (PU3NUECKUI CMBICIT, TPUMEHAThH UX
B PELICHUH T€OMETpUYECKUX U (pru3nueckux 3agad. [IpuMeHsTh cKalsipHOE MPOU3BEIECHUE BEKTOPOB
JUIS HAaXOXICHUS JUTHH U YTJIOB.

[Tonb30BaThCst METOAOM KOOPJMHAT HA MJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUU T€OMETPUUECKUX
Y IPAKTHYECKUX 3a/1a4.

Brnagerp NOHATHSMH TPAaBWJIBHOTO MHOTOYIOJIHUKA, [UIMHBI OKPYXHOCTH, JJIUHBI Ayrd
OKPYKHOCTH M paJMaHHON MEpHI YIiia, YMETh BBIUUCISATH IUIOMAAb Kpyra U ero yacteil. [IpumeHsaTh
MOJIyY€HHBIE YMEHHSI B MPAKTUYECKUX 3aa9ax.

Haxomuth ocu (WM LEHTpb) CUMMETpUHM (GUTYp, NPUMEHSATH JBIKEHHUS IUIOCKOCTH B

MPOCTEHIINX CITydasX.
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HpI/IMeHSITb MOJIYYCHHBIC 3HAHUWA HaA IMPAKTHKE — CTPOUTH MATCMATHYCCKHUEC MOJCIN IJId 3ada4
peaHBHOﬁ JKU3HU HW TIMPOBOJUTH COOTBETCTBYIOIIHUEC BBIYUCICHUA C HNPUMCHCHUCM HOI[OGI/ISI n

TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YACh, TJIe HEOOXOAUMO, KAJIbKYISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacos
Ne n/m HaumeHoBaHnue pa3nesnoB " TeM DJIeKTPOHHBbIE (uugpossbIe)
Bcero KonTpoabubie
NPOrpaMMblI o0pa3oBaTeIbHBIE PeCyPChI
padoThbI
bubnuoreka HOK
1 HauansHble reomeTpudecKue CBEACHUS 15 1
https://m.edsoo.ru/7f415e2e
bubnuoreka HOK
2 TpeyronbHUKI 15 1
https://m.edsoo.ru/7f415e2e
bubnnoreka HOK
3 [TapamnensHbIe MPSMBIC 11 1
https://m.edsoo.ru/7f415e2e
A COOTHOILIEHUS MEXIYy CTOpPOHAMH H 1 . bubnuoteka [HOK
yIJaMH TPEyroJbHUKa https://m.edsoo.ru/7f415e2e
. I'eomerpuueckue MecTa TOYEK. 8 bubnuoteka [HOK
CummeTpuuHblie QUTYPHI https://m.edsoo.ru/7f415e2e
6 [ToBTOpEHME 5
4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

Koaun4yecTBo yacoB
DJIeKTPOHHBbIE (uudposbie)
Ne n/m HaumeHnoBaHue pa3jejioB M TeM NPOTrPaMMbl KonTtposbHbie
Bcero o0pa3oBaTeIbHbIE PeCypPChl
padoThbI

bubnnoreka LHOK
1 [ToBTOpEHUE 2

https://m.edsoo.ru/7f417e18

bubnnoreka HOK
2 YeTbIpEXyroJbHUKA 14 1

https://m.edsoo.ru/7f417e18

bubnnoreka HOK
3 ITnomans. 14 1

https://m.edsoo.ru/7f417e18

bubnmmoreka [HOK
4 [TonoOHbIE TPEYTOTBLHUKHU 19 2

https://m.edsoo.ru/7f417e18

bubnuoreka [HOK
5 OKpYXHOCTb 15 1

https://m.edsoo.ru/7f417e18

bubnuoreka [HOK
6 [ToBTOpEHME 4

https://m.edsoo.ru/7f417e18

5
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoauyecTBo yacos
HaumenoBanue pasaeioB " TeM DJIeKTPOHHbIE (undpoBbie)
Ne n/m KonTpoabubie
NPorpaMmabl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI
bubnuoreka HOK
1 [ToBTOpEHUE 2
https://m.edsoo.ru/7f41al2c
bubnunoreka HOK
2 BexTopsl 12 1
https://m.edsoo.ru/7f41al2c
bubnnoreka HOK
3 MeTo 1 KoopArHAT 12 1
https://m.edsoo.ru/7f41al2c
CooTHolIeHUsT M@Ky CTOpOHAMH |
bubnmmoreka IHOK
4 yrilaMu TPEYroIbHUKA. CkansipHoe 20 1
https://m.edsoo.ru/7f41al2c
MIPOU3BEICHUE BEKTOPOB
. I 10 . bubnuoreka [HOK
JIMHA OKPYKHOCTH H TUIOINIA/Ib Kpyra
https://m.edsoo.ru/7f41al2c
bubnuoreka [HOK
6 [IpeoOpazoBaHus IOCKOCTH. JIBHKEHUS 4
https://m.edsoo.ru/7f41al2c
. [IpeoOpazoBanue  moaoOus. [TonoOue A
uryp
8 [ToBTOpEHue, 06001EeHNE 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA OCHOBHOH

OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KIIACC
Kon
HpOBepﬂeMbIe NpeaAMETHLIC PE3yabTaThl 0CBOCHMUA OCHOBHOM
NpoBepPsAeMOro
00pa3oBaTeIbHOIl IPOrpaMMBbI OCHOBHOI'O 06111ero 00pa3oBaHus
pesyJabTara
6 I'eomerpus
PacrioznaBath W3ydeHHBIC T'e€OMETpPUYECKHE (UTYPHI, OMNPEACTsATh UX
6.1 B3aMMHOE€  paCIOJIOKEHHE, HU300pakaTb  TeoMeTpuyeckue  QUrypsl,
' BBITIOJTHATH YEPTEXKH TI0 YCIOBUIO 3a7adu. V3MepsTh JIMHEWHBIC W YTIIOBBIC
BEITMYHHEI. PemaTs 3a1auu Ha BRIYUCIICHUE JJTHH OTPE3KOB U BEJIMYUH YTIIOB
Jlenate TpyOyr0 OIIEHKY JHHCHHBIX W VYIJIOBBIX BEJIIMYUH IPEIMETOB B
6.2 peaTbHOM KM3HH, pa3MepoB MPUPOTHBIX 00BEKTOB. Pa3nmnyars pa3mepsl ITHX
00BEKTOR TI0 TIOPSIKY BETUIHHBI
6.3 CrtpouThb yepTeKH K TeOMETPUUECKUM 3a7a4am
6.4 [Tonb3oBaThcsi MpU3HAKAMH PAaBEHCTBA TPEYTrOJIbHHUKOB, HCIOJIb30BaTh
' MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYrOJIbHUKOB MPH PELICHUN 33124
6.5 [IpoBOIUTH JTOTHYECKHE PACCYKIEHUSI C HCIOJIb30BAaHUEM T'€OMETPUUYECKUX
' TeopeM
[Tonb3oBaThcsi TpU3HAKAMHU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbHUKOB,
6.6 CBOMCTBOM MeEJMaHbl, MPOBEAEHHOM K THUIOTEHY3€ MPSMOYTOJIbHOIO
TPEYroJbHUKA, B PELICHIUH F€OMETPUUECKUX 3314
Onpenensats NapaieNbHOCTh MPSAMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
6.7 obpazyer ¢ HuMH cekymas. OmnpeaensTe NapalieIbHOCTh MPSIMBIX C
. MOMOIIBIO0 PABEHCTBA PACCTOSTHUI OT TOYEK OJHOM MPSIMON IO TOYEK APYroi
PSMOM
6.8 Pemats 3a1auun Ha KiieT4aToit Oymare
[IpoBOIUTH BBIUMCICHHS W HAXOJUTh YHUCIOBbIE W OyKBEHHBbIC 3HAUYCHUS
JIJIOB B TEOMETPUYECKHX 3a/ladyaX C HCIOJIb30BAHUEM CYMMBI VIJIOB
6.9 TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MpPH
MepeceyeH  ABYX MapajuleNbHbIX MPSMBIX CEeKYyIIel. Pemars npaktudeckue
3a/lauM Ha HAXO0XJICHUE yIIIOB
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BH&I{GTB MOHATUCM TI'COMCTPHYCCKOIO MCCTa TOUYCK. YMmeTh ONpCHAC/IATh

6.10 OMCCEeKTPUCY VyIIa H CEPEeIUHHBIA MEPHeHIUKYISAP K OTPEe3Ky Kak
reOMETPUYECKUE MECTA TOUEK
DopMyIUpOBaTh OMPEACIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa
6.11 OKPY)KHOCTH, TMOJIb30BAaTbCSI HX CBOMCTBAMU. YMEThb NPUMEHATH 3TH
CBOMCTBA IIPU PELICHUHU 3a/1a4
Brnanerp moHATHEM ONMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
6.12 HaxouTh €€ 1eHTp. [lonp3oBaTbes akTamMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB
' TPEYTrOJIbHUKA TEPECEKAOTC B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEePIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE
BiageTe nmoHATHEM KacaTelnbHOM K OKPYKHOCTH, IOJIB30BAaThCA TEOPEMOU O
6.13 MEePIEHANKYJISIPHOCTA KacaTeIbHOW M paauyca, MPOBEAEHHOTO K TOYKE
KacaHMs
6.14 [Tonp30BaThCsl MPOCTEUIIUMHU TEOMETPUUYECKUMHU HEPABEHCTBAMU, TOHUMATh
. UX MPAKTUYECKUIN CMBICIT
[IpoBOAUTH OCHOBHBIE TEOMETPUUYECKUE TTOCTPOCHUS C MOMOILBIO IUPKYIIST U
6.15 .
JTMHEUKHU
8 KIIACC
Koa
IIpoBepsiembie npeaMeTHbIe pe3yabTaThl OCBOCHMUS OCHOBHOI1
MPOBEPSIEMOr0
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomeTpust
61 Pacnio3sHaBath OCHOBHBIE BHJBl YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI,
. MOJIb30BAThCSI UX CBOMCTBAMU IIPH PEIICHUN T€OMETPUUYECKUX 3a7a4
6.2 [IpuMeHsATh CBOMCTBA TOUKHM NEpeceYeHHs] MEAMaH TpeyroJibHUKa (IIeHTpa
. MAacc) B pEIICHUH 33]1a4
Bnagets nmoHsTHEM CpelHEW JIMHUU TPEYrOJbHUKA M Tpameuu, NPUMEHSATh
6.3 MX CBOMCTBA IIPU PELIEHUU I'€OMeTpUUecKuX 3a1ad. [lonb3oBaTecsa TeopeMoit
. Qdaneca U TeOpeMOil O MPONOPUUOHAIBHBIX OTPE3KAX, MPUMEHSATh HUX IS
pelieHus MPakTUYECKUX 3a]1a4
6.4 [TpumeHsaTh MpU3HAKN OO0 TPEYTOJIHHUKOB B PEIIEHUH T€OMETPUIECKUX
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3aaa4

[Tonmb3oBatbess Teopemoit Iludaropa s pemieHuss TEOMETPUUYECKUX U

MMPaKTUYCCKUX 3aaad. CTpOI/ITb MAaTeMaTUYCCKYI0O MOJCJIIb B IPAKTUUYCCKUX

o 3a/1a4aX, CaMOCTOSITEJIbHO JI€JIaTh YEepTEX MU HAXOAUTh COOTBETCTBYIOIIME
JUIMHBI
Brnagerp nDOHATHSAMM CHHYyca, KOCHHYca M TaHITE€HCAa OCTpPOro yria
6.6 OPSIMOYTOJIBHOTO TpeyrojbHuKa. Iloinp30BaThCs 3TUMHU MOHATHSAMH Ui
pelIeHus MPaKTUYECKUX 3a7a4
Boruncnsate (pa3iauuHeIMM cioco0aMu) IUIOIIA/b TPEYTOJIbHUKA U IUIOLIAAN
6.7 MHOTOYTOJIbHBIX (pUryp (Mojab3ysach, IA€ HEOOXOIMMO, KaJbKYJISATOPOM).
[IpumeHsTh NoMydeHHbIE YMEHHUS B IPAKTHUECKUX 3a7adax
Brnagerp MOHATHSAMHM BIMCAHHOTO M UEHTPAIbHOIO YIJIa, KCIOIb30BaTh
6.8 TEOpEMBbl O BIMCAHHBIX YIJaX, yrilaX MEXIy XOpJaMHu (CEeKYIIMMH) U yrie
MeXAy KacaTelbHON M XOpJ0H MpU PEIIEeHUU T€OMETPUUYECKHX 3a1a4
6.9 Bnagers moHATHEM ONMMCAHHOTO YETHIPEXYrOJIbHUKA, MPUMEHSITH CBOMCTBA
. OIMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a4a4
[IpuMeHATh MOTyYEHHBbIE 3HAHWS HA MPAKTUKE — CTPOUTh MAaTEMaTUYECKHE
6.10 MOJENN Ui 33Jad PEAIbHOW JKM3HU M TNPOBOJUTH COOTBETCTBYIOIIME
' BBIYHCIICHUS] C MPUMEHEHUEM MOJ00US U TPUTOHOMETPHUU (TONb3YACh, TAE
HE0OXOAMMO, KATBKYJISITOPOM )
9 KIIACC
Kon
ITpoBepsiembie npeMeTHbIE pe3yJibTaThl OCBOEHHSI OCHOBHOIf
NpoOBEPSIEMOr0
00pa3oBaTe/ibHOI POrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi
pe3yJbTara
6 I'eomeTpus
3HaTh TPUTOHOMETpUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C HX
61 IIOMOUIBI0  PA3JIMYHBIE  JJIEMEHTHl  NPSMOYIOJBHOTO  TPEYrOJbHUKA
. («perieHre TPSIMOYTOJbHBIX TPEYroJbHUKOB»). HaxomuTs (¢ mOMOIIbIO
KaJIbKYJIATOPA) JUIMHBI U YTJIbI JUIsl HETaOIWYHbIX 3HAUEHHH
6.2 ITonb3oBaTbes (popMynaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM

TOXKIECTBOM IS HAXOXKACHUS COOTHOIICHUM MCXKAY TPUTOHOMCTPUICCKUMU
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BCIMYMUMHaMHU

6.3

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOXKICHUSI PA3IMYHBIX
3JIEMEHTOB TPEYroJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY), IIPUMEHATh UX IIPU

PECHICHHUU TrCOMCTPHUICCKUX 3a1avd

6.4

Brnagerp moHATHSAMH  NpeoOpa3oBaHUS — TMOJOOWS, COOTBETCTBEHHBIX
2JIEMEHTOB  MOJO0OHBIX Quryp. I[losb30BaThes CBOWCTBAMU  1OJ00US
POU3BOJBHBIX (HUTYpP, YMETh BBIYUCIATH JIMHBI W HAXOJWTh YIJIBI Y
1o100HbIX (uryp. [IpuMeHSITH CBOMCTBA MOAOOMS B MPAKTUUYSCKUX 3aJ]lavaXx.

YMeTh NpUBOAUTH NPUMEPHI MOJOOHBIX PUTYp B OKPYKAIOILIEM MUPE

6.5

ITonp30BaThCs TEOpEMaMH O MPOU3BCACHNHN OTPE3KOB XOPd, O IPOU3IBCACHUN

OTPE3KOB CEKYIINX, O KBapaTe KacaTeJbHOU

6.6

[Tonb3oBaTbcsi BEKTOpamu, MOHUMAaTh MX TFEOMETPUYECKHM M (pusmueckuii
CMBIC]I, TIPUMEHATh UX B PEIICHUH T'€OMETPUUECKUX M (PU3NYECKUX 3a/ad.
[IpuMeHATH CKamsApHOE MPOU3BEICHUE BEKTOPOB U HAXOXKIEHUS JJIMH U

yTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpJAWHAT Ha IIJIOCKOCTH, HNPHUMCHATH €ro B

PEIICHHUHU TCOMETPHUICCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Bnagerp mOHSTHSIMH TPaBUJIBHOTO MHOTOYTOJIbHHMKA, IJIMHBI OKPYKHOCTH,
JUIMHBI JYTU OKPYXHOCTH W paJWaHHOM Mephl yria, YMETh BBIUUCISTH
wiomanas Kpyra u ero uacrteil. [IpumeHsTh mNONydeHHBIE YMEHHS B

IMPAKTUYCCKUX 3agadax

6.9

Haxomuth ocu wiM UEHTPbl CUMMETPUU (QUTYp, TPUMEHSTH JBUKCHUS

IIJIOCKOCTHU B HpOCTGfII.HPIX ClIydasax

6.10

HpI/IMCHHTL IMOJIYYCHHBIC 3HAHHU HAa IMPAKTUKE — CTPOUTb MATCMATHYCCKUC
MOACIN JJIA 3aJad peaﬂbHOﬁ JKU3HU U HOPOBOAUTH COOTBCTCTBYROIIIHUC
BBIYHCIICHHUA C IIPUMCHCHHCM HO,Z[O6I/I${ n TPUTOHOMCTPHUYCCKHUX (bYHKI_II/II;'I

(momB3ysICh, i€ HE0OOXO0IUMO, KAIbKYJIATOPOM)

IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1€MEHT CO/IEPKAHUS
6 I'eomerpus
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Havanehpie nossitua reomerpuu. Touka, npsiMasi, OTpe3OK, Jyd. Yroia. Bunasl

6.1 yrioB. BeprukanbHble W CMeXHBIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHHK. [lapaiesbHOCTh U EePIEHAUKYIISPHOCTD MIPSAMBIX
6.9 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOWCTBa OceBOil cummerpuu. [Ipumepsr
' CUMMETPUHU B OKPYKAIOIIEM MUPE
6.3 OcHOBHbBIE IOCTPOEHUS C MOMOIIBIO LUPKYJS U JuHelku. TpeyronbHuk. Beicora,
. MenuaHa, OMCCEeKTpHca, NX CBOMCTBA
6.4 PaBHOOGe1peHHBIN U paBHOCTOPOHHUN TpeyroJibHUKHU. HepaBeHCTBO TpeyroibHUKa
65 CpoiicTBa M NPU3HAKU PAaBHOOEIPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
. TPEYrOJIbHUKOB
6.6 CpoiicTBa M TNpU3HAKU MNapajuIedbHBIX NpsAMbIX. CyMMa yrioB TpeyrojbHUKA.
' Bremnue yriiel TpeyroJbHAKa
[IpsmoyronpHelii  TpeyronbHUK.  CBOMCTBO  MEIMAHbl  MIPSIMOYTOJBHOTO
6.7 TPEYroJbHUKA,  NPOBEIEHHOM K  rumorteHy3e. [IpusHakm  paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJBHUKOB. [IpsIMOYTOIBHBIN TpeyroiasHUK ¢ yriaom B 30°
HepaBeHcTBa B Ir€OMETpPHH: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, TeopemMa O OOJbIIeM yriae W OOJbIICH CTOPOHE TPEYroJbHUKA.
[lepnenuKysap 1 HAKJIOHHAS
6.9 I'eomeTpuueckoe mecto Touek. buccekTpuca yria u cepeMHHbIN NEPIECHIUKYISP
' K OTPE3KYy KaK F€OMETPUYECKUE MECTA TOUYEK
6.10 OKpyXHOCTb U KpyT, XOpJa U JUaMeTp, UX CBOWCTBA. B3anMHOE pacronoxeHue
' OKpYKHOCTH U npsimoii. KacarenbHast U ceKylas K OKpyKHOCTH
6.11 OxkpyXHOCTb, BINHCaHHas B yroJ. BnucaHHas W oONHcaHHAass OKPYKHOCTH
. TPEYTrOJIbHUKA
8 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS
6 I'eomerpus
6.1 UYerplpéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyroabHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOMCTBA
6.3 Tpaneuus, paBHOOOKas Tpamerus, e€ CBOWCTBa W MNpu3HaKku. [IpsmoyroibHas
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Tparneuus

Meron ynBoenuss Menuanbl. LlentpanbHas cummerpus. Teopema @aneca u

o4 TEOpeMa O MPONOPLHUOHAIBHBIX OTPE3KAX

6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [lomobue TpeyroapbHUKOB, KodpduuueHT noaodms. [lpusHakum mOHOOHS
' TpeyroyibHUKOB. [IprMeHeHre nogo0us Py PelIeHNH TPAKTUIECKUX 3a1a4d

6.7 DopMyITbl IS TUIOIIAAM TPEYroJbHUKA, apajlieiorpaMma, poM0a 1 Tparenium

6.8 CaoiicTBa momaaeit reomerpuueckux puryp. OTHOIIEHHE TUIOMIAAeH TOI00HBIX
' (uryp

6.9 Brruncnenue miomaneid TPEeyrojJbHMKOB M MHOTIOYTIOJIBHHKOB Ha KJIETYAaTOH
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mpu pemieHun
' MPaKTUYECKUX 33734

CuHyCc, KOCHMHYC, TaHT€HC OCTpOTO yrjia HpsIMOYTrOJbHOIO TPEYroJbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETpUYecKHe (YHKIMU
yriioB B 30°, 45° u 60°

6.12 BrnucanHbsle U LEHTPAJIbHBIE YIJIbI, YTOJ MEXKIY KacaTeIbHOW U XOPAOH. YTJbI
' MEXIY XOpJIaMH U CEeKyITUMU

6.13 Bnucannbie 1 onMcaHHbIE YETHIPEXYTOJILHUKHI

6.14 B3anMuoe pacnosioxeHue AByX okpyxkHocted. Kacanue okxpyxkrocrteid. OOmiue
' KacaTelbHbIE K IBYyM OKPYXHOCTSIM

9 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPIKAHUSA

6 I'eomeTpust

61 Cunyc, xocunyc, tanreHc yrioB oT 0 mo 180°. OcHOBHOE TPUIOHOMETPUYECKOE
. TOXKJ1ECTBO. POPMYIIbI IPUBEACHHUS

6.2 Pemenune TtpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. PemieHue
. IIPaKTUYECKUX 337a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB

6.3 [Ipeob6pazoBanue nogodus. Ilogobre COOTBETCTBEHHBIX AIEMEHTOB

6.4 Teopema 0 mHpoM3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB
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CCKYIIHX, TCOPpEMA O KBAApPaTc KacaTeJIbHOM

Bexrop, mnmmHa (MOIydab) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHUBOIOJIOKHO

6.5 HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALUU
HaJl BeKTOpaMu. Pa3iokeHue BEeKTopa 10 IBYM HEKOJUIMHEApPHBIM BEKTOpaM

6.6 Koopnunatel Bekrtopa. CkajnspHOE IPOU3BEACHHUE BEKTOPOB, IPUMEHEHHUE JUIf

' HAaxO’KJICHUs JUIMH U YIJIOB
JlexapToBbl KOOpAMHATBI HA IUIOCKOCTU. YPAaBHEHMS MNPSAMOM M OKPYKHOCTH B

6.7 KOOpAMHATAX, IEePECEYCHUE OKPYKHOCTEHM M MpsAMBIX. MeTox KOOpAMHAT M €ro
MIPUMEHEHHE

6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH

6.9 JnuHa okpyxHOcTH. I'pagycHas u paguaHHas Mepa YIJla, BBIYHCICHUE JJIMH Iy

. OKpPY>KHOCTEH

6.10 [Tnomane kpyra, CeKTOpa, CerMeHTa

6.11 JIBuKeHHs] TJIOCKOCTH M BHYTPEHHUE CHMMETpUM Quryp (dJeMeHTapHbIe

npencrasienus). [lapamnensHeiil nepenoc. [loBopoT

ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBbTATAM
OCBOEHUS OCHOBHOM OBPA30BATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30OBAHUA
Kon IIpoBepsieMble TpeOOBaHUS K NMPEAMETHHIM pe3yJibTaTaM OCBOEHHUSI OCHOBHOI
NpoBePsAEMOro o0pa3oBaTe/bHOI MPOrpaMMbl OCHOBHOr0 00IIero o0pa3oBaHMs Ha OCHOBE
TpedoOBaHUs DrocC
YMeHue onepupoBaTh MOHATHSMH: MHOXECTBO, MOJAMHOKECTBO, OINEpaLU
HaJl MHO>KECTBAMHU; YMEHHE ONEepUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
1 IepeBo, LMKI, IPUMEHATh UX MPU PELICHUU 3a1a4y; YMEHHUE HCIIOJIb30BATH
rpagu4ecKoe MpeJICTaBICHHEe MHOXKECTB JIJIsl OTIMCAHMS PEAIbHBIX MPOIIECCOB
U SIBJICHUI, IPH PEILICHUU 33724 U3 JPYTUX Y4eOHbIX PEIMETOB
YMeHue onepupoBarh IOHATUSAMHU: OIpPEIEIEHUE, aKCuoMa, Teopema,
5 JIOKa3aTelbCTBO;  YMEHHUE  paclo3HaBaTh  HWCTUHHBIE W JIOJKHBIE
BBICKa3bIBaHUsA, [PUBOAATL IPUMEPHI W  KOHTPIPUMEPHI, CTPOUTH
BBICKA3bIBaHUs U OTPULIAHUS BBICKAa3bIBAHUI
3 YMeHue onepupoBarh IOHATHUSIMHU: HATypadbHOE YHCIO, IPOCTOE U
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COCTaBHOE YHCJO, JEIUMOCTb HATypajbHBIX YUCEI, MPU3HAKUA JCIUMOCTH,
LeJI0e YMCIIO0, MOAYJb YHCa, OOBIKHOBEHHAs ApPOOb M JecATHYHAs IpoOb,
CTaHJAPTHBIA BMJI YUCJA, PALMOHAIBHOE YHCIIO, UPPALUOHAIBHOE YHUCIIO,
apu(MeTHYECKUI KBaJpaTHBI KOpEHb, YMEHHME BBINOJHATH JEHCTBUSA C
YHCllaMU, CpPaBHUBAaTh U YNOPSAJOUYMBATH YHWCIA, MPEACTABIATh 4YMCIA Ha
KOOPJMHATHOM MNpPSMOM, OKPYIJIATH YHCIA; YMEHHME [eJlaTh NPUKUAKY U

OLICHKY pe3yJbTaTa BEIYMCIICHUM

YMeHne omnepupoBaTh MOHSTHSAMH: CTENEHb C IEJIBIM IOKa3aTeleMm,
apudmeTryecKuil KBaJpaTHbI KOpPEHb, MHOTOUJIEH, alreOpanyeckas Jpoob,
TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATYpaJIbHOHN CTETIEHN OOJIbINE €MHHUIIBI;
YMEHHME BBINOJHATH PACYETHl MO QopmynaM, MpeoOpa3oBaHUs LETbIX,
JIpOOHO-PAIIMOHATIBHBIX BBIPAYKEHUH M BBIPAKECHUN C KOPHIMH, Pa3lOKEHHE
MHOTOWJIEHA Ha MHOXUTEJIM, B TOM YHCJIE C HCIOJIb30BaHUEM (POpMyI

PAa3HOCTH KBAaJAPAaTOB U KBaJApaTa CYMMBI U Pa3HOCTH

VYMmenne ONECPUPOBATH MMOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHHUC C O)IHOfI
MIEpEeMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C MEPEMEHHON; yMEHHE
pemath JMHEWHbIE W KBaJpaTHbIE ypaBHEHUS, JApOOHO-palMoOHaIbHbIE
YpaBHEHHUSI C OJHOM TMEPEMEHHOU, CHUCTEMbI ABYX JHUHEHHBIX YpaBHEHHI,
JUHEWHbIE HEpaBeHCTBA U WX CHUCTEMBl, KBaJpaTHble U APOOHO-
paloHaJIbHbIE HEPAaBEHCTBA C OJHOW NEPEeMEHHOH, B TOM 4HCIE NpU
pelIeHnH 3a7ad M3 JAPYruX OPeaIMETOB U NPAKTUYECKUX 3a]ad; yYMEHHE
UCIOJIb30BaTh KOOPJIUHATHYIO MPSMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS

n300pakeHHsl pelIeHuid ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh HOHATHUAMH: (QYHKOMS, Tpapuk GYHKIUH, HYIH
(GYHKIMM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEKYTKH BO3pPACTaHHS,
yObIBaHMs, HamOOJbIIee M HaWMEHbIIEe 3HAUCHHs QYHKIHMH; YMCHHE
ONEpUPOBATh TOHATUSAMH: TpsAMas MPONOPIHUOHATIBHOCTb, JIMHEHHAs
¢byHKIMA, KBagpaTu4yHas (yHKOUS, oOpaTHas NPONOPHUOHAIBHOCTD,
napabosna, runep0oiia; yMEHHE CTPOUTh Ipaduku (QYHKIMHA, HCIOIB30BATh
rpaduKu s ONpeneNieHHs] CBOMCTB MpPOLECCOB M 3aBUCUMOCTEH, IUis
peleHus 3a1a4 U3 Ipyrux yueOHbIX MPEeIMETOB U PealbHOM )KU3HU; YMEHUE

BbIPAXKaTh (I)OpMyJ'IaMI/I 3aBUCUMOCTHU MEIKAY BCIIMUNHAMU

YmMmenue ONCpHUPOBATH MOHATUAMU: MMOCICAOBATCIIBHOCTD, apI/I(I)MCTI/I‘-ICCKa}I )51
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reoMeTpuyYecKkass  IMpPOrpeccuM;  YMEHHE  HUCIOJIb30BaTh  CBOMCTBA
MOCIIEIOBATEILHOCTEH, (POPMYSIBI CyMMBI W OOIIEr0 4WiCHA NMPH PElICHUH
3agad, B TOM YHCJIE 3a/a4 M3 JPYruX y4eOHBIX NpPEAMETOB M pealbHOU

KHU3HHU

YMeHue pemiarh 3aa4d pa3HbIX THUIOB (B TOM YHCII€ Ha MPOLEHTHI, TOJIU U
4yacTH, JBUXKEHHE, pabOTy, LIEHY TOBApOB M CTOMMOCTbH IOKYIOK MU YCIYT,
HQJIOTH, 3aJaud U3 o0JIacTU YOpaBJIEHUS JIMYHBIMM U CEMEHHBIMU
(uHaHCAMM); YMEHHE COCTaBJISTH BBIPAKCHUS, YPABHEHUS, HEPABEHCTBA U
CUCTEMBI IO YCIOBHIO 3aJa4M, HCCIEAOBaTh IIOJy4YEHHOE pEIICHHE |

OLICHUBATh HpaBI[OHOJIO6HOCTI) MOJIYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHSAMM: (UIYypa, TOUKA, OTPE30K, MpsAMas, Jyd,
JOMaHas, Yrojl, MHOTOYIOJIbHUK, TpPEYrOJbHUK, pPABHOOEIPEHHBIH U
PaBHOCTOPOHHHUM TPEYrOJIBHUKH, MPSAMOYIOJIbHBIA TPEYTOJbHHUK, MEIHAHA,
OucceKkTpuca U BbICOTa TPEYTOJIbHUKA, YETHIPEXYTOIBHUK, apaiieIorpaMM,
pomMO, TNpSAMOYrOJbHHMK, KBaJpar, Tpamenus; OKpPYKHOCTb,  KpYT,
KacaTelbHasl; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMU (UTypaMU; yMEHHE
pemars 3a1a4d, B TOM YHUCJIE W3 MOBCEOHEBHOW >XM3HH, HA HAXO0XICHUE
TreOMETPUYECKUX BEIMYMH C NPUMEHEHUEM H3YyYEHHBIX CBOMCTB GUryp U

(hakToB

10

YMeHue omnepupoBaTh MOHATHSMH: PaBEHCTBO  (GUTYyp, pPaBEHCTBO
TPEYrOJbHUKOB; TapauieIbHOCTh W MNEPIEeHIUKYISIPHOCTh MPSIMBIX, YroJ
MEXIy MPSIMbIMU, MEPIECHAUKYISP, HAKIOHHAS, MPOEKIUs, nogodue Guryp,
n0/JI00HbIE TPEYrOJbHUKH, CUMMETPHUSI OTHOCHTEIBHO TOYKHM M MPSIMOM;
YMEHHME pAacCllO3HAaBaTh PAaBEHCTBO, CUMMETPUI0O U moaodue ¢uryp,

MapajieJIbHOCTb U NCPICHAUKYJIAPHOCTDb IIPAMBIX B OKPYKAarOLIEM MUPC

11

YMeHue OIICpHUpOBaTh IMOHATHAMHU: JIMHA, PACCTOSAHHUC, YI'OJI (BeJ'II/I‘II/IHa
yria, CHHYC U KOCHUHYC YyTJIa TI)GYFOHBHI/IKa), mongazib; YMCHHUC OLICHUBATH
pasMEpPhbI IPECIAMCETOB U 00BEKTOB B OKpYyKaromeM MHPE; YMCHUC IIPUMCHSATH
(I)OpMy.]'ILI nepuMeTpa U mjiomaan MHOIOYroJIbHUKOB, IUIMHBI OKPYXHOCTHU U
rmjionraan  Kpyra, o0beMa MNpsAMOYT'OJIbHOTO TIapaUICJICIIHUIICad, YMCHHC
IMPUMCHATDH IMPU3HAKU PABCHCTBA TPCYIOJIBHUKOB, TCOPEMY O CyMMCE YIJIOB
TPEYroJIbHUKA, TCOPEMY Hﬂ(baropa, TPUTOHOMCTPUUCCKNUEC COOTHOLICHUSA JIL

BBIYMCIICHUA JJINH, paCCTOﬂHHﬁ, (1 ENGET
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12

Ymenne  u3o0OpaxkaTb  MIOCKMe  GUTYpbl M HMX  KOMOHHALUH,
MPOCTPAHCTBEHHBIE  (UTYpHl OT PYKH, C TIOMOIIBIO  YEPTEKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX CPEJACTB IO TEKCTOBOMY HMJIM CHMBOJBHOMY

OITMCAaHHIO

13

YMeHue onepupoBaTh HNOHATUSIMU: IPSAMOYTOJbHAs CHUCTEMa KOOpJMHAT;
KOOpJMHAThl TOYKH, BEKTOP, CyMMa BEKTOpPOB, IIPOM3BEIECHUE BEKTOpa Ha
YHCII0, CKAJIIPHOE MPOU3BECHUE BEKTOPOB; YMEHHME HCIOJIb30BaTh BEKTOPBI
Y KOOPAMHATHI JUIsl IPEACTABICHUS aHHBIX U PEIIEHUs 3a/1a4, B TOM UYHUCIIE

U3 IPYruX y4eOHBIX IPEIMETOB U peaTbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUAMU: CTOJOMKOBBIE U KPYrOBbIE JAHArpPaMMBI,
TabIuIBl, cperHee apudmMeTnyeckoe, Mearana, HauOoblllee 1 HaUMEHbIIIee
3HAYEHUS, pa3Max  4YHCIOBOIO Habopa; yYMEHUE W3BJIEKATh,
HMHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MHGOPMAINIO, MPEICTABICHHYIO B
TabMuIax M Ha JuarpamMmax, OTPa)Kalollyl0 CBOMCTBA U XapaKTEPUCTUKU
pEaIbHBIX TPOLECCOB U SBJICHUH; yMEHHE pacro3HaBaTh W3MEHYHBHIE

BEJINYMHBI B OKPYXKAIOIIEM MHPE

15

YMeHune omnepupoBaTh IMOHATHUAMH: CIyYalHBIM  OMBIT  (CIy4dailHBIN
AKCIIEPUMEHT), JIEMEHTapHOE COOBITHE (PJIEMEHTAPHBIM MCXOM) CIy4aiHOTO
OTbITa, CIy4YailHOE COOBITHE, BEPOSTHOCTH COOBITUS; yYMEHUE HaXOIUTh
BEPOSITHOCTH CIy4alHBIX COOBITMH B ONBITaX C PaBHOBO3MOXXHBIMU
JJIEMEHTAapHBIMU  COOBITHSIMM;  yYMEHHE  pellaTh 33Jadyd  METOJIOM
OpPraHM30BaHHOTO Tiepedopa M C HUCHOJB30BAaHUEM IPaBUIa YMHOKEHUS;
YMEHHE OLIEHUBATh BEPOSTHOCTU PEANbHBIX COOBITUN U SBIICHHM, TOHUMATD
pOJIb  MPAKTUYECKH JOCTOBEPHBIX M  MaJIOBEPOSITHBIX COOBITUH B
OKPY)KAIOIleM MHpE U B JKHU3HHM;, 3HAKOMCTBO C IOHSATHEM HE3aBUCHUMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro POJIbI0 B MacCOBBIX

SBJICHHAX

16

YMeHue BbIOMpaTh MOAXOMALIUN M3Y4EHHBIH METOJ JUIS pEIICHUs 3a/adH,
NPUBOAUTH MPUMEPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpoOlE U
JKW3HHU, PAclO3HaBaTh IMPOSBICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE,
ONUCBIBaTh OTJENbHBIE BBIJAIOLIMECS PE3YJIbTAThl, MOJYyYEHHBIE B XOJE
pa3BUTHSA MATEeMAaTUKH KaK HAayKH, MPUBOAUTH MPUMEPhl MaTeMaTUYECKUX

OTKpLITI/Iﬁ " UX aBTOPOB B OTE€YECTBEHHOM U BCCMHpHOfI HCTOoprun
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HEPEYEHD 2JIEMEHTOB COJAEPKAHMUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE

Kon ITpoBepsieMblii 3J1eMEHT COJePKAHMS

1 Yucna v BIYKCICHUS

1.1 HarypanpHbie u nensie uncina. [Ipu3Haky JeIMMOCTH LEIbIX YUCE

1o OOBIKHOBEHHBIE U JECATUYHBIE APOOU, NPOLIEHTHI, OECKOHEUHBbIE NEPUOAUUYECKUE
. apoou

1.3 PanmonaneHblie yncna. ApudmMerndeckue onepamnmy ¢ palMoOHaIbHBIMU YUCIIaMU

1.4 JeiicTButenbHble yncia. ApupMeTHdecKre onepamnmuy ¢ AeUCTBUTEIbHBIMU YHCIaMU

Ls [TpuOnmxEHHBIE BHIYMCIIEHUS, TPaBUIIa OKPYIJICHUS], IPUKUIKA U OLIEHKA pe3yibTara
. BBIUYHCIICHU T

2 AnreOpandecKkrie BRIpaXKeHHS

2.1 BykBeHHbIe BbIpakeHUs (BBIPAKEHHS C IEPEMEHHBIMH )

”5 Crenens ¢ nenbiM nokaszareneM. CTeneHb ¢ paloHaIbHBIM Noka3ateneM. CBoiicTBa
. CTETeHU

2.3 MHorousieHsl

2.4 Anrebpaunveckas 1po0b

”E ApudmMeTnuecknii KOpeHb HATypalbHOW cTerneHd. JleHcTBus ¢ apupMeTHUYEeCKUMHU
' KOPHSIMU HaTypaJlbHOM CTENeHU

3 VYpaBHEHUS U HEPAaBEHCTBA

3.1 Ienble n ApoOGHO-paLMOHaNbHbIe ypaBHEHUs. CUCTEMBI U COBOKYITHOCTH YpaBHEHHI

39 Lenbie u npoOHO-panMoOHalbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEpPaBEHCTB

3.3 Pemrenue TekcTOBBIX 3a1a4

4 YucnoBble MOCIe10BaTENbHOCTH

4.1 [TocnenoBaTenbHOCTH, CIOCOOBI 33aHUS TIOCIE0BATEIbHOCTEN

4.2 Apugpmernueckas 1 reoMmeTpudeckas nporpeccur. @opmyiia Cl0KHBIX POLIEHTOB

5 OyHKIMH

Oynkius, crnocodsl 3ananust GyHkiuu. I'paduk Gynkiuu. Ob6nacte onpeneneHus u
5.1. MHO>eCTBO 3HaueHuil ¢yHkumuu. Hymu ¢yHkumu. [IpomexyTkn 3HAKOTIOCTOSHCTBA.

[IpoMexxyTKM MOHOTOHHOCTH (yHKIMH. MaKCUMyMbl W MHUHUMYMBI (DYHKIIHH.
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Haubounpiee u HanmeHblee 3HaYeHUE (DYHKIUN Ha IPOMEKYTKE
6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 Koopnunarnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUTypbl 1 X CBOICTBA
7.2 TpeyronbHuk
7.3 MHOTOyroJbHUKN
7.4 OKpyXHOCTb U KpYyT
7.5 N3mepenune reomeTpuyecKux BEITUYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OmnwucarenpHasi CTATUCTHKA
8.2 BepostHocTh
8.3 Kombunartopuka
8.4 MHoxecTBa
8.5 I'padmr

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHHUKA

1. Maremaruka. ['eomerpus 7-9. JI.C. Atanacsu, M, I[Ipoceemenue, 2025

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

1. Marematuka. I'eomerpus : 7—9-e wiaccel : 0a30BbIi  YpPOBEHb : METOJMUYECKOE
mocobne k M34  npenmerHod — auHMM ~ ydyeOHMKOB mo  reomerpuun JI.  C.
Aranacsma, B. ®. byryzoa, C. b., KagomumeBa u np./ — 2-e wusm., crep. —
Mockaa : IIpocsenienue, 2023.

2. T'eomerpus.8 xmacc. JlomonnutensHble r1aBbl kK ydeOHuKy JI.C. Artanacsn, M, Ilpocsemienue
2022

3. T'eomerpus.9 xmacc. JlomonnutensHble raBbl k ydeOHuKy JI.C. Artanacsn, M, Ilpocseuienue

2022
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NUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
1. https://evpr.sdamgia.ru /

https://oge.sdamgia.ru /
https://resh.edu.ru /

2
3
4. https://olimpium.ru /

5.  https://uchi.ru/teachers/Ik
6

7

https://fipi.ru/
https://www.yaklass.ru /
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