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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpusi KaKk OOUH U3 OCHOBHBIX Pa3/JeiOB IIKOJIbHOM MAaT€MAaTHKH, UMEIOLIUN CBOEU
LEeNIbI0  O00ecleYnTh HM3Y4YeHHE CBOMCTB M pa3MepoB (Uryp, MX OTHOUIEHHH M B3aUMHOE
pacrojIoKeHUe, ONMPAETCS Ha JIOTMYECKYH0, [NOKa3aTelbHYK JHMHHIO. lleHHOCTh u3yudeHus
reOMETPUH Ha YPOBHE OCHOBHOI'O 00Iero 00pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO 00ydaroLuiics
YUUTCS NPOBOAMTH [JOKA3aTEJIbHBIE PACCYKICHHUS, CTPOUTH JIOTMYECKHE YMO3AKIIOYEHUS,
JIOKa3bIBaThb HMCTHHHBIE YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, IIPOBOJIUTH
pacCyXIeHUs «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT IPU3HAKOB, (POPMYJIUpPOBATH OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro nu3ydeHuss reOMETPUM SBIISAETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA IIPU
PELIEHUN KaK MaTeMaTHYECKHX, TAK U MPAKTUYECKUX 3a[a4, BCTPEUAIOLINXCS B PEAIbHON KU3HH.
OOyuarouuiics OMKEH HaydyUTbCS ONPENENIUTh I'€OMETPUUECKYI0 (Urypy, OINHUCATh CIOBaMHU
JTAHHBIM 4epTEX UM PUCYHOK, HAWTH IUIOLIA/lb 3eMEIbHOTO Y4acTKa, PACCUUTAaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO KaOens MM TpeOyeMble pa3Mepbl rapaka A aBTOMOOWISL. DToMy
COOTBETCTBYET BTOpasi, BBIYMCIUTENbHAS JIUHUS B U3ydeHUU reomerpuu. [Ipu pemenun 3agau
IPAaKTUYECKOI'0 XapaKTepa 00Yy4aroLUiicsl YUUTCS CTPOUTh MaTeMaTHUECKUE MOJEIH PeabHbIX
JKU3HEHHBIX CHUTYalluH, NPOBOJUTH BBIYMCICHHMS W OLICHMBATh aJEKBAaTHOCTH IIOJIyYEHHOT'O
pe3yibTara.

KpaiiHe BaxHO MONYEPKUBATH CBSA3U TE€OMETPUM C APYTUMH Y4eOHBIMU IpeIMETaMH,
MOTUBUPOBaTh  HUCIOJb30BaTh  ONPEAEICHUS  TIEOMETPUYECKUX  GUIyp U MOHSATHH,
JIEMOHCTPUPOBATh IPUMEHEHHE MTOJyYEHHbIX YMEHUH B (U3UKE U TEXHUKE. DTU CBA3U Hanboiee
APKO BUJHBI B TeMax «BekTopbl», « T pUroHOMETpUUYECKHE COOTHOLICHU», «MeTon KoopauHaT»
u «Teopema ITucdaropay.

VYuebHblil Kypc «l'eoMeTpHs»» BKIIOYAET CIEeNyIOIIMe OCHOBHBIE pa3feiibl COAEpIKaHUS:
«['eomerpuueckue @urypsl M uX CBoHcTBa», «/3MepeHHe TreoMEeTpUYECKUX BEITUYUHY,
«/lekapToBBl ~ KOOpIMHATBI Ha  IUIOCKOCTH», «BekTopbl», «/IBMKEHHUS  IUIOCKOCTHY,
«IIpeoOpazoBaHus MOJOOUS.

Ha n3yuenue yae6Horo xkypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 kinacce — 68 yacos (2
yaca B He/elno), B 8 kiacce — 68 vacoB (2 daca B Heneno), B 9 kimacce — 68 vacoB (2 yaca B
HEJIEIIO).

1.COAEP)KAHUE OBYYEHUSA

7 KJIACC

HauanpHele nonsatus reomerpuu. Touka, mpsimasi, OTPE3OK, Jyd. YTos. Buael yrios.
BeprukansHple M cMexHble yrael. buccekrpuca yrma. JIomMaHas, MHOIOYrOJIbHUK.
[TapayuieabHOCTB U MEPIEHIUKYISAPHOCTD IPSIMBIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA 0ceBOi cuMMeTpuu. [Ipumepsl cuMMeTpun
B OKPY’KaOIIEM MUDE.

OCHOBHBIE IOCTPOCHMS C TOMOIIBIO LIUPKYJIS U IMHEWKU. TpeyronbHuK. BeicoTa, Mmennana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEIpeHHBII U PaBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.



CroiicTBA W TpU3HAKA PaBHOOCAPEHHOTO TpeyrojbHUKA. [Ipu3Hakum paBeHCTBA
TPEYTroJIbHUKOB.

CBolicTBa U MPU3HAKH MapajjiesbHbIX MpsMbix. CyMMa yIiioB TpeyrojibHUKa. BHemiHue
YIJIbI TPEYTOJIbHUKA.

[TpsimoyronbHbIl  TpeyrodbHUK. CBONHCTBO MeAMAaHbl MPSIMOYIOJBLHOTO TPEYTrOoJbHHKA,
npoBeAEHHOW K rumoreHy3e. lIpu3Haku paBeHCTBA MPAMOYTOJIbHBIX TPEYrOJbHUKOB.
[IpsaMOyroibHBIN TPEYTrOAbLHUK C YoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa o 0OJIbIIEM yTiie U OONbIIEH CTOPOHE TPeYTroNbHUKA. [leprneHIuKynsap 1 HaKIOHHAS.

['eomeTrpuueckoe MecTo Touek. buccekTpuca yria M CcepeJUHHBIH NEPIEHIUKYIAP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOUEK.

OkpyXHOCTb W Kpyr, XOpAa M JAUAMETp, UX CBoWcTBa. B3auMmHOe pacroyiokeHue
OKpYXHOCTH U npsAMoii. KacaTenbHas u cexyias K oKpyKHOCTH. OKpYKHOCTb, BIMCAHHAs B YTOJL.
BnucanHas u onycaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. Ilapamienorpamm, ero mnpusHakd U cBoiicTBa. YacTHble ciydan
napajiesorpaMMoB (IIPSIMOYTOJIBHUK, poMO, KBajapaT), UX NpPHU3HAKM M cBoicTBa. Tpameuws,
paBHOOOKas Tpaneuus, e€ cBoicTBa 1 mpu3Haku. [IpsaMoyronbHas Tpanenus.

Merton yasoenusst meauanbl. LlenTpanpHas cummerpus. Teopema Paneca u teopemMa o
IPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEyrojbHUKa U Tpaneuuu. LlenTp macc TpeyrojabHuKa.

[Tomobue TpeyroabHUKOB, K03pdumuent momodus. [Ipu3Haku mogoOusi TPEyroJbHUKOB.
[TpumeHneHnne no100ust PH pelIeHUH TPAKTUUECKUX 3ajay.

CaoiicTBa momajeil reomerpuyeckux ¢uryp. @opmMyinsl i IUIOMIAAN TPEYrOJbHUKA,
napajiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH Mo100HBIX GUTyp.

Boruncnenue niomaaei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iucgaropa. [Ipumenenue Teopemsl [Indaropa npu pemeHny NpakTHYECKUX 3ajau.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrja NpsAMOYTOJBHOTO TpeyroiabHuKa. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXIEeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BrincanHbple M IIEHTpaNbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOPIOM. YTIBI MEXIy
XOpJaMH U CEKyIIMMHU. BrincaHHble U ONMCaHHBIE YETHIPEXYTOJbHUKH. B3anMHOE pacrosiokeHne

IByX OKpyxkHocTed. Kacanume okpyxHocTei. OOmiue kacaTelbHble K JBYM OKPYXXKHOCTAM. 9
KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE TOKIECTBO.
DopMyIbI IPUBEICHNUS.

Pemenne TtpeyronpHukOB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB. PerieHue
MPAKTUYECKHX 3aJau C UCIOIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogobusi. [logobre coOOTBETCTBEHHBIX SJIEMEHTOB.

Teopema o nmpous3BeACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUU OTPE3KOB CEKYIIHX,
TeopeMa O KBaJipaTe KacaTelIbHOM.



Bekrop, amuHa (MOOynb) BEKTOpA, COHAIPABICHHBIE BEKTOPHI, MPOTHBOIOJIOKHO
HaIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINECpPAaLMU HaJ
BEeKTOpaMH. Pa3joxeHue BeKTopa 10 BYM HEKOJUIMHEapHbIM BekTopaM. KoopauHarsl BeKTOpa.
CkasipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /I HaX0XK/I€HUS JAJIUH U YTJIOB.

JlexapTOBbI KOOPAMHATHI HA INIOCKOCTH. Y PaBHEHUS IPSAMON ¥ OKPYKHOCTH B KOOpAUHATAX,
[IEPECEUCHNE OKPYKHOCTEH U NPsAMBIX. MeTo ] KOOpAUHAT U €r0 IIPUMEHEHUE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nMMHa OKpy:KHOCTH. ['pagycHast U paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyKkHOcTel. [limomans kpyra, CeKTopa, CerMeHTa.

JIBM>KEeHUS IIJIOCKOCTU M BHYTPEHHUE CUMMETpUU GUTYp (JIeMEHTapHbIE MPECTABICHNU).

[TapannensHbii nepenoc. [loBopoT.



2IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOIT'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSA IIporpaMmbl ydeOHOro kypca «['eomerpusi»
XapaKTEepU3YIOTCS:

1) naTpuoTHYeCKOE BOCIIUTAHUE:

IpPOSIBJIGHUEM MHTEpeca K MPOUUIOMY M HACTOSIIEMY pPOCCHMCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOUIEHHEM K JOCTM)KEHUSIM POCCUHCKHX MAaTeMaTHMKOB U  POCCHMCKON
MaTeMaTHYECKOM IIKOJIbI, K MCIIOJIb30BAaHUIO 3TUX JOCTHKEHUH B JPYrUX HAayKax M MPUKIIAJHBIX
chepax;

2) rpaIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TFOTOBHOCTBIO K BBINIOJIHEHUIO OO0sf3aHHOCTEH TIpakJaHMHA M peajlu3allid €ero Ipas,
IpPEJCTAaBICHUEM O MaTeMaTHYECKUX OCHOBAaX (YHKIMOHUPOBAHUS pa3IMYHBIX CTPYKTYP,
SBJICHUH, TPOLIETYp TPa)KIaHCKOro oOLIecTBa (HAampuMep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKMX MpOOJIEeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHMEM JOCTHKEHHUH
HAaYKH, OCO3HAaHHEM Ba)KHOCTH MOPAIbHO-3TUYCCKUX MPHUHIMIIOB B JCSITEIBHOCTH y4EHOTrO; 3)
TPYAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTMBHOE YYacTHE B PEIICHUM MPAKTHUECKUX 3aJad MaTeMaTHYeCKOil
HalpaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha MPOTSIKEHUU BCeH
KHU3HH JUIsL YCIIEHIHOM Npo(hecCHOHAIbHON JesITENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
0CO3HaHHBIM BBIOOPOM U IOCTPOCHUEM MHANBUYAIbHOM TPaeKTOPUK 00pa30BaHUs U AKU3HEHHBIX
IUVIAHOB C y4YETOM JIMYHBIX HHTEPECOB M OOILIECTBEHHBIX MOTPeOHOCTEil; 4) 3cTeTHYecKoe
BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY U 3CTETUYECKOMY BOCIHPHITHIO MaTeMaTHYECKHX
00BEKTOB, 3aj]ay, PEIICHUH, pacCyKACHUM, YMEHUIO BUJETh MAaTEMATUYECKNE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) UEeHHOCTH HAYYHOIO0 NMO3HAHMSI:

OpUEHTAIel B JEATEJbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4yHBIX Ipe/CTaBICHUH 00
OCHOBHBIX 3aKOHOMEpPHOCTSIX pa3BUTHS YEJIOBEKa, HPHUPOJAbI U OO0IIEeCTBa, MOHUMaHUEM
MaTeMaTUYeCKOl HayKu Kak cgepbl YeIOBEYECKOM MeATEIbHOCTH, ATAaloB €€ pa3BUTHUS U
3HAYUMOCTH AJIS Pa3BUTHSI LUBUIIN3ALMH, OBJIAIEHUEM A3BIKOM MaTEMAaTUKU U MaTeMaTH4YECKON
KyJIbTYpOH KaK CpEACTBOM IIO3HAHUS MHUPA, OBJIAJEHUEM NPOCTEUIINMHU  HaBBIKAMHU
MCCJIEI0BATEIBCKOM 1EATENbHOCTH;

6) ¢usnuyeckoe BocnuTaHme, (GOpMHpPOBaAHHE KYJBTYPbI 310POBbS W
3MOLMOHAJILHOIO 0JIArONOTyYHs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTHUECKHE 3HAHUS B UHTEPECAaX CBOET0 3/I0POBbS, BEICHUS
310pOBOro o0pa3a KU3HHU (310pOBOE MHUTAHME, COANaHCUPOBAHHBIN PEXUM 3aHATHH M OTIbIXA,
perynsapHas gu3ndeckas aKTUBHOCTB), C)OPMHUPOBAHHOCTBHIO HaBbIKa pedIieKCUU, MPU3HAHUEM
CBOETO ITpaBa Ha OUIMOKY U TaKOT0 K€ IpaBa APYroro 4yeJIoBeKa; 7) IK0JI0rn4ecKoe BOCIUTAHME:

OpHEHTalMe Ha NMPUMEHEHHEe MaTeMaTH4eCKHUX 3HAHMUN NI pelieHus 3ajad B 00JIacTH
COXPAaHHOCTH OKpYXaloUlel Cpelbl, IUIAHWPOBAHMSI IOCTYIIKOB M OLIEHKHM HX BO3MOXHBIX



MOCJICJICTBUI JJII OKpYXKaloliel cpeapl, OCO3HAHUEM TJI00ATLHOTO XapaKTepa JKOJOTHYECKHUX
po0JIeM U yTeH UX PEIICHHS;

8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSIM COIUAIbHON U IPUPOIHOI Cpeabl:

TOTOBHOCTBIO K I[efICTBHSIM B yCJIOBI/DIX HGOHpGI{CHéHHOCTI/I, ITOBBIIICHUIO ypOBHSvI CBOGI71
KOMIICTCHTHOCTHU qepe3 HpaKTI/I‘-IeCKyIO ACATCIIBHOCTb, B TOM YHCJIC YMCHI/IC yT-II/ITbCH y I[pyI‘I/IX
JIIOI[efI, npno6peTaTb B COBMGCTHOI\/JI ACATCIIbHOCTH HOBBIC 3HAHUSA, HABBIKM W KOMIICTCHIIUU M3
OTIBITA APYTHX; HEOOXOAMMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (DOPMYIUPOBATH
WJIeH, TIOHSATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHCJIE paHee HEM3BECTHBIX, 0CO3HABATH
neUuIUThl COOCTBEHHBIX 3HAHMM MW KOMIIETCHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHE;
CITOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTYAIIMIO, BOCIPUHUMATHh CTPECCOBYIO CHTYAIIMIO KaK
BBI30B, TPEOYIOIIMA KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMble pEIICHUS W JEHCTBHSI,
bopMyIUpPOBaTh M OLICHUBATH PUCKHU U TIOCIEACTBUSA, (GOPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

bBa3oBble Jlornyeckune AefcTBUA:

*  BBUBISITh U XapaKTEPU30BaTh CYIIECTBEHHBbIC MPHU3HAKA MaTEMaTHYECKHX OOBEKTOB,
MOHITHUM, OTHOUICHUM MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMpPEIEICHHs] TOHSATHUH,
yCTaHABJIMBATh CYNIECTBEHHBIN NMPHU3HAK KIacCU(UKAIIUN, OCHOBAHUS Il 0000UIICHNS 1
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIN34;

*  BOCIpPHUHHMMATh, (OPMYIUPOBaTH U MPeoOpa3OBbIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

*  BBUIBJIATH MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOpEUMs B (pakTax,
JaHHBIX, Ha6J'IIOI[eHI/I${X U YTBCPKACHHUAX, IMpeajaratTb KPUTCPHUU MOJId BBISABJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

* JlenaTh BBIBOJIBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

* pa30bupath 0Ka3aTeNbCTBA MAaTEMaTHUECKUX YTBEPXkAEHUH (IpsAMbIE U OT MIPOTUBHOIO),
MMPOBOAUTE CaMOCTOATCIIBHO HECIOXKHBIC J0Ka3aTC/IbCTBA MATCMATHUYCCKUX q)aKTOB,
BBICTpAauBaTh apryMEHTAIMI0, IPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PacCyXICHUS;

* BbIOMpaTh croco0 pemeHuss ydeOHOW 3ajauu (CpaBHHMBAaTh HECKOJIBKO BapHAaHTOB
peleHus, BbIONpaTh Haubosee MOAXOAAIIUN C YYETOM CaMOCTOSTEIbHO BbIIAEIEHHBIX
KpUTEPUEB).

Bba3zoBble uccienoBarebckme 1eiCTBUSA:

*  HWCHOJB30BATh BONPOCHI KaK CCIIEIOBATEIbCKII HHCTPYMEHT ITO3HAHHS, POPMYITUPOBATH
BOIIPOCHI, (PUKCHPYIOLINE MPOTHBOpEYHE, MPOOIEMy, CaMOCTOSTEIbHO YCTaHABIMBAThH
HCKOMOE 1 JJaHHOE, (JOPMHPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

* TPOBOJIUTH IO CaMOCTOSATEIHHO COCTAaBICHHOMY IUIaHY HECJOXHBIH OSKCIIEPUMEHT,
HEeOOJIBIIIOE HCCIeI0BaHNE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTHUECKOro 00BEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXKYy CO00i;



CaMOCTOSITENILHO (POPMYIUPOBATH 000OIIEHNUS U BBIBOJIBI [0 PE3y/IbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, HWCCIICIOBAHMS, OLIEHHWBATh JIOCTOBEPHOCTh ITOJIYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OILEHHI;

MIPOTHO3HPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKIKE BBIIBUTATh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIUH, JAHHBIX, HEOOXOIUMBIX IS
peLIeHMs 3a1a4H;

BbIOMpaTh, AHATU3UPOBATh, CHUCTEMATH3UPOBATh W HHTEPHPETUPOBATH HHOOPMALIUIO
pa3IMYHBIX BUJOB U (DOPM MPEICTABICHHUS;

BbIOMpaTh (hopMy mpencTaBieHus WHGOPMALMU U WUIIOCTPUPOBATh pellaeMble 3a/1adyu
CXeMaMH, AuarpaMMaMH, HHOU rpauKoi U MX KOMOWHAIIMSIMH,

OLICHUBATh HAJEKHOCTh MH(OPMALIUU MO KPUTEPUSM, MPEATOKEHHBIM YUYUTEIEM WU
chopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

BOCIIPUHUMATh U (POPMYIMPOBATH CYKJIEHUS B COOTBETCTBHM C YCIOBHMSIMH U LEJISIMHU
OOLIeHMs], SICHO, TOYHO, TPaMOTHO BBIPAXaTh CBOIO TOYKY 3pEHHMSI B YCTHBIX H
IIMCBbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 X0y PEUICHMs 3aJa4d, KOMMEHTHUPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0JI¢ OOCY)XKJICHHS 33/1aBaTh BOIPOCHI 10 CYIIECTBY OOCYXKIaeMOW TEMBI, IPOOIEMEI,
peraeMoil 3aauu, BeICKa3blBaTh WJEHU, HALIEJICHHBIE HA ITOUCK PELIEHUs, CONOCTABIATh
CBOM CYXKJICHUS C CYXJACHUSIMH IPYTUX YYACTHHKOB JIMAnora, 0OHapyKUBaTh pa3inydue u
CXOJCTBO TMO3UIMI, B KOPPEeKTHOH ¢opme ¢GopMyIupoBaTh pPa3HOIIACUSA, CBOH
BO3PaKEHUS;

NPEJICTaBIATh PE3yabTaThl PELICHMs 3aJauM, SKCIEPUMEHTA, MCCIIEOBaHMS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHUS € YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayTUTOPUH;

MMOHUMATh U UCIIOJIB30BATh MPCUMYIICCTBA KOMaHJIHOH U I/IH,Z[I/IBI/II[yaJ'ILHOI\/'I pa6OTBI npu
peHICHUN y‘Ie6H]’:>IX MATCMAaTHYCCKUX 3a1a4,

MPUHUMATH 1eJIb COBMECTHOU JCSITEILHOCTH, TUIAHUPOBATH OPTaHHU3AIMIO0 COBMECTHOM
paboThl, pacrpeneisTh BUABI padoT, J0roBapuBaThCs, 00CYXKIaTh MPOLIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBAaTh B IPYNIMOBLIX (hopMax paboThl (00Cyk1eHUs, 0OMEH MHEHUSIMHU, MO3I'OBbIE
HITYPMBI ¥ JPYTHUE), BBITOIHATH CBOIO YaCTh Pa0OThI M KOOPJAMHHUPOBATH CBOM JEHCTBUS C
JPYTUMH YJIeHAMH KOMaH/bl, OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT IO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOCHCTBUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJISATh IUIAH, AJITOPUTM pelIeHHs 3aJayd (UM ero 4acTh),
BbIOMpaTh CIOCOO pelIeHHs C Y4E€TOM HMEIOIIUXCS PECYpcOB U COOCTBEHHBIX



BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM
HOBOU MH(pOpMaIUH.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBII HHTEJJIEKT:

* BJAQACTh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3yibTaTa PEIICHHS
MaTeMaTHYeCKOM 3aJa4uH;

* MPEIBUAECTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IPU PEIICHHH 3aJa4d, BHOCHUThb
KOPPEKTUBBI B JICSITCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB, HAWJICHHBIX OIIMOOK,
BBISBJICHHBIX TPYJIHOCTEH;

* OLCHMBATh COOTBETCTBHE PE3YNIbTaTa JEATEIBHOCTH ITOCTABICHHOW IEIH U YCIOBUSM,
OOBACHATH NPUYMHBI JOCTH)KEHHSI HJIH HEJIOCTIIKEHHUS 1IeNIM, HAXOUTh OIIMOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koHmy oOyuenus B 7 kJjacce OOYyYarOIIMICS TMOJIYYUT CIEAYIOUIUE TMPEIMETHBIE
pe3yabTaThI:

Pacno3naBate W3y4eHHBIE TEOMETpPHYECKHE (UTYpPBI, ONpEAeIsITh WX B3aUMHOE
pacmoJjiokeHue, n300paxarb FeOMETPUUYECKUE (PUTYPBI, BBIOIHITH YEPTEXKHU 10 YCIOBUIO 3aJaUH.
W3MmepsaTh JIMHEWHbIE U YIJIOBbIE BEJIUYUHBL. PemaTh 3aaud Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenatp TpyOyIO OICHKY JIMHEWHBIX M YIJIOBBIX BEJIMYHMH NMPEAMETOB B PEATbHON KHU3HH,
pa3MepoB MPUPOJHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX OOBEKTOB 10 MOPAAKY BETUYHHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaThcs TNpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh MpPHU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

ITpoBOAUTH TOTMYECKHUE PACCYXKIECHHUS C UCTIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

[Tonb30BaThcs NpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPSMOYrOJbHOIO TPEYroJdbHUKA, B pPELICHUHU
F€OMETPUYECKHX 3a1a4.

OnpenensaTh MapajuieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble OOpa3yeT C HUMU
cekymas. OnpeaensaTs napajuiebHOCTh NPSMBIX C IIOMOIIbIO PaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK JPYroy IpsiMOiA.

Pemats 3a1aun Ha kietyaroil Oymare.

[IpoBOAMTH BBIYUCIEHUS W HAaXOIUTh YMCIOBbIE W OYKBEHHbIE 3HAU€HUS YIJIOB B
FeOMETPUUECKUX 3aa4ax C UCIOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yrj0B, 00pa30BaHHBIX ITPHU NEPECEUCHNH JABYX MapalIeNbHbIX IPAMbIX ceKyileil. Pemars
MPAKTUYECKHE 3a/1a4 Ha HAXO0X/IEHUE YTIIOB.

Brnaners noHsTHEM reOMETPUYECKOTO MECTa TOUEK. ¥ METh ONPEeNITh OUCCEKTPUCY yria
U CepeNHHBIN NePIEeHANKYISAP K OTPE3KY KaK FeOMETpUUYECKHE MECTa TOUEK.

DopMyIUpPOBaTh OMNPEIEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JMaMeTpa OKPYKHOCTH,
MIOJI30BAThCS X CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHUH 3a/1a4.

Bnanerp moHsATHEM OMHMCAHHOW OKOJO TPEYrojbHUKAa OKPYXHOCTH, YMETb HAXOJUThH €€
ueHTp. Ilonp3oBaThcs akTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKAIOTCS B



OIHOM TOYKE, MU O TOM, YTO CEpPEAMHHbIE NEPIEHIUKYIAPbl K CTOPOHAM TpPEYroJbHHKA
NEePeCceKaroTCsl B OJHON TOUKE.

Brnanerts MOHSTHEM KacaTelbHOH K OKPYXHOCTH, TOJIb30BaThCS
TeopeMoii 0 TEePIEHIUKYIIPHOCTU KacaTeIbHOW U paauyca, IPOBEAEHHOTO K TOUKE
KacaHusl.

[Tonp3oBaTbcs  MPOCTEHIIMMU TE€OMETPUYECKMMH  HEpPABEHCTBAMM, IOHHMAaTh HX
NPaKTUYECKUN CMBICII.

IIpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IOCTPOEHUS C IOMOIIBIO HUPKYJIS U JINHEHKH.

K koHmy oOyuenus B 8 Kkjacce 0O0ydaromIMiiCs IMONYYUT CIEAYIOIIUE IPEIMETHBIC
pe3yJbTAThI:

PacriozHaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJBHUKOB, MX 3JEMEHTHI, I10JIb30BATHCA MX
CBOICTBaMM IIpU PELIEHUH F€OMETPUUECKUX 3a/au.

[TprMeHsITh CBOMCTBA TOUKM [IEPECEUEHUS MEaH TPEyroJibHUKa (LIEHTpa Macc) B PEILICHUU
3ajad4.

Bnagers nonstueM cpenHed JMHUM TPEYrOJbHUKA U Tpaleluu, IPUMEHSATh UX CBOWCTBA
IIpU pElIeHUM TreoMeTpuyeckux 3anad. [lomp3oBarbes Teopemonn daseca u TEeopeMod 0O
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX JJIS PELICHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU 10100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonws3oBatbes Teopemoit [udaropa fiast pereHns reoMeTpuYecKiX 1 NpakTHYeCKUX 3aj1ay.
CrpouTh MaTeMaTH4eCKyI0 MOJIENb B IIPAKTUYECKUX 3a/ladaX, CAMOCTOSITENIBHO JENIaTh YEPTEXK U
HaXOJUTh COOTBETCTBYIOLIHNE JIMHBI.

Bnanerp mOHATHAMM CHHYCa, KOCHMHYCa W TaHI€HCa OCTPOro yria HpsSMOYTOJIbHOTO
TpeyrojpHuKa. [10y1b30BaTbCs STUMU NOHATHAMM JJ1s1 PELICHUS IPAKTUYECKUX 3a]1ay.

Borluncnate  (pa3nuuHbIMM - cioco0aMu)  IUIOLIaAb  TPEYrojibHWKa M IUIOUaau
MHOT'OYTOJIbHBIX GUTYp (HOTB3YACh, I'/1e HEOOXOAUMO, KAJIbKYJIATOpOM). [IpuMeHsTh monyuyeHHbIe
YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Brnagerp MOHATHSAMHM BIHCAaHHOTO W ILIEHTPAJIBHOIO YIJIA, HCIIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yTJIaX, yrilax MeX/1y XOpAaMHU (CEeKYIIUMU) U yTJIe MeXAy KacaTeJIbHON U XOpAoH pu
pelIeHNH TeOMEeTPUYECKUX 3a/1a4.

Bnaners MoHSATHEM ONMMCAHHOTO YETBHIPEXYTOJIBHMKA, IMPUMEHATH CBOMCTBA OMMCAHHOIO
YeTHIPEXYTOJIbHUKA TP PELICHNN 3aa4.

[TpuMeHATH MOJydYEeHHBbIE 3HAHUS Ha NPAKTUKE — CTPOUTh MATEMATUYECKUE MOJIEIN IS
3a]1a4 peaIbHOM ’KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BHIYHUCIICHUS C IPUMEHEHHEM 1101001 U
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOUMO, KAJIbKYJISATOPOM).

K konmy oOydenuss B 9 kJiacce OOYYAIOLIMIICS MONYYUT CIEAYIOUIME NpEIMETHbIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETpHUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, HAXOAUTh C UX IOMOIIBIO pa3IHYHbIE
3JIEMEHTHl TPSIMOYTOJILHOTO TPEYrojbHUKA («pPELICeHHEe MPSIMOYTOJbHBIX TPEYTOJIBHUKOBY).
HaxoauTs (¢ HOMOIIBIO KANbKYIATOPA) JUIMHBL U YTIIBI JJ1s1 HETAOJUYHbIX 3HAUEHUH.

[Tons3oBatbest opMysnaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKHM TOXKIAECTBOM
JUISL HAXOKIEHHSI COOTHOIIEHNUH MEXy TPUTOHOMETPUYECKUMH BETMYMHAMH.



Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISl HAXOKICHHS Pa3IMYHBIX DJIEMEHTOB
TPEYrojbHUKA («pPELIEHUEe TPEyroJbHUKOB»), IPUMEHATh MX IPU PELIEHUH I'€OMETPUUYECKUX
3a1ad.

Brnaners nmonsTHsMU nipeoOpa3oBaHUs MOA0OUS, COOTBETCTBEHHBIX JIEMEHTOB MOAOOHBIX
¢uryp. [lonp3oBaThcs cBOWCTBAMH MOJ00US MMPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIIATH JUTMHBI U
HAXOJIUTh YIIIbl Y MOA00HBIX ¢uryp. [IpuMeHsaTs cBoiicTBa MOJO0MS B MPAKTUYECKUX 33/]a4ax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MUpE.

ITonb30BaTbcs TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOPH, O NPOU3BEICHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcsi BEKTOpaMH, MHOHMMATh WX TEOMETPUYECKUNH U (PHU3HUECKUI CMBICT,
OPUMEHATh UX B PEIICHUH T€OMETPHUECKMX M (u3nyeckux 3anad. lIpuMeHsTh CKalspHOe
IIPOU3BEICHUE BEKTOPOB IS HAXO0XKICHMS JIIMH U YIJIOB.

ITonb30BaTbCcsl METOAOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHATh €ro B PEILICHUHU
F€OMETPUYECKHUX U NIPAKTHUUECKUX 3a/1a4.

Bnaners NOHATHAMU NPaBUIBHOTO MHOIOYTOJIBHHMKA, JJIMHBI OKPYXKHOCTH, JJIMHBI TyTU
OKPY’KHOCTH M PAJMAaHHOW MeEphl YIJIA, YMETh BBIYMCIATH ILIOIIAJb Kpyra M €ro 4acTrem.
IIpuMeHATH NOIy4YEHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (MM LEHTPhI) CUMMETpUU (UTYp, HNPUMEHSATH ABMXKEHHS IUIOCKOCTU B
IIPOCTEHMIINX CITydasX.

[TpuMeHATH MOJIydYEeHHBbIE 3HAHUS Ha NPAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIN AJIs
3aj1au peabHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOIIME BEIYUCICHHS C IPUMEHEHHEM OJ00Ms U
TPUTOHOMETPUUYECKUX (YHKLUH (I10JIB3YSICh, IJIe HEOOXOIMMO, KaJIbKYJIATOPOM).



3. TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosmuecTBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne /it IPOrpaMMBI Kontposnbubie | IIpakTHueckne = 00pazoBaTelbHbIE
Bcero padoThI padoThbI pecypeel
[Tpocreiimue reomeTpuyeckue GUrypsl 1
1 UX CBOICTBA. I3MepeHne reoMmeTpuuecKux 14 Bubmmorexa LOK
T https://m.edsoo.ru/7f415e2e
bubmuoreka [{OK
2 Tpeyronbrukn 22 1 https://m.edsoo.ru/7f415e2e
[TapannenbHble TpsAMbIE, CyMMa YIJIOB bubnuoreka [IOK
3 TPEyroJbHUKA 14 1 https://m.edsoo0.ru/7f415e2e
OkpyxHOCTb 1 Kpyr. ['eomeTpuueckue bubmuoreka [IOK
4 HOCTPOCHHUSI 14 1 https://m.edsoo0.ru/7f415e2e
5 bubmnoreka IIOK
5 IoTopenne, 0bobmenne sHanuit 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME
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8 KIIACC

KosnuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHHe pa31e/ioB H TeM (uu¢posbie)
Nen/m | mporpamMmbl Beero KonrTpoabubie | IlpakTuyeckue | oOpa3oBaresibHbIE
padoThI padoTbI pecypcbl
) bu6morexa LIOK

1 HeThipexyroabHuiH 12 1 https://m.edso0.ru/7f417e18
Teopema daneca u Teopema o

2 IIPONOPLUOHAIIBHBIX OTPE3KAX, MOJ00HBIE 15 1 bubnnorexa [JOK
TPeYrOTbHUKH https://m.edsoo.ru/7f417e18
Inomanes. Haxoxnenue miomanen

3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (DUTYD. 14 1 bubnnorexa [JOK
[Tirotaau momo0HBIX HHUryp https://m.edsoo.ru/7f417e18
Teopema [Tudaropa u Hauana bubnmnorexa [JOK

4 TPUTOHOMETPUHU 10 1 https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u

. ONMUCAHHBIE YEThIPEX YT OJIbHUKH. 13 . Bu6amnoreka LIOK

KacarenbHblie k okpyxkHOCTU. Kacanue
OKPYXHOCTEH

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

6 [ToBTOpEeHUE, 0600IICHNE 3HAHUT 4 1 hitps://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB I1O0
IIPOTPAMME 68 6 0
9 KJIACC
Kouun4yecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TEM (nndposbie)
New/m | mporpammsl Kontpoabhbie | Ipakruueckue | ©0Pa30BaTelbHbIe
= Bcero
paboThbI paboThI pecypeel
Tpuronomerpus. Teopembl KOCUHYCOB U bubnuorexa [IOK
1 CHHYCOB. PeliieHre TpeyrojibsHUKOB 16 1 https://m.edsoo.ru/7f41al2c
[IpeoOpazoBanue mogodus. Merpudeckue bubmmoreka [JOK
2 COOTHOIIICHUS B OKPY)KHOCTH 10 1 https://m.edsoo.ru/7f41al2c
bu6nmorexa LIOK
3 Bexrops! 12 1 https://m.edsoo.ru/7f41a12c
bubnmorexa LIOK
4 JlexapToBbI KOOPINHATBI HA TNIOCKOCTH 9 1

https://m.edsoo.ru/7f41al2c
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HpaBI/IJ'IBHBIC MHOI'OYI'OJIbHUKHU. HJ’II/IHa

OKPY>XKHOCTH M ILIOIIAb KpyTa. 8 BH6H_HOTeKa HOK
BEI4HC/ICHHE mTomaeii https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
HlBIKeHAA TIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
[ToBTOpeHue, 06001ICHNE, bu6nuoreka [IOK
CHCTEMATU3ALMS 3HAHUN ! https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* 'eomerpus, 7-9 xnaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u npyrue,
AxnnonepHoe o6mectBo «M3narenbctBo «IIpocBemeHune.
METOANUYECKHUE MATEPUAJIBI U1 YUUTEJIA

Maremaruka. ['eomerpust : 7—9-e kiaccsl : 6a30BbIi YPOBEHB : METOIMYECKOE ITOCOOUE K

M34 npenmerHoi muHUM yueOHUKOB 1o reomerpuu JI. C. AtanacsiHa, B. @. byrysosa, C.

b., Kagomuesa u n1p./ — 2-e u3a., crep. — Mocksa : [IpocBemnienue, 2023. — 48 c.

IOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HNHTEPHET

https://lesson.edu.ru/ https://infourok.ru/
https://uchi.ru/teachers/Ik
https://fg.resh.edu.ru
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