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HOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pa3/IeJiOB IIKOJBHOM MaTEMaTHKH,
MMEIOIIUI CBOEH IIeNIbI0 00ECTIeUUTh M3yYeHUE CBOWCTB U pa3MepoB (GUTYp, UX
OTHOIIEHWH M B3aMMHOE pAaCIOJOKEHUE, ONMPAETCs Ha  JIOTUYECKYIO,
J0Ka3aTeNbHYI0 JUHHIO. LI[eHHOCTh M3y4eHHs NeOMETpUH Ha YPOBHE OCHOBHOIO
o0m1ero o0pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIMICS YUUTCA TTPOBOAUTD
JOKAa3aTeJIbHbIE PACCYKJICHUS, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHUS, TOKA3bIBATh
UCTUHHBIE YTBEP)KJIEHUS U CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHHUs «OT TPOTUBHOTO», OTIMYAaTh CBOWCTBA OT  IPU3HAKOB,
(opMyIpoBaTh OOpaTHBIE YTBEPKICHUSI.

BTopoii 1nenpr0 M3ydeHHs TEOMETPUM SBISIETCS MCIIOJNBb30BAHUE €€ Kak
MHCTPYMEHTA IPHU PEIICHUH KaK MaTeMaTUYeCKHX, TaK M MPAKTHYECKUX 3aj]ad,
BCTpEYAIOUIMXCSI B pealbHOM Jku3HU. OOydvaromuiicsd JOJDKEH HayYUThCA
OTIpEeECIUTh T€OMETPUUECKYI0 (pUrypy, ommcarh CIOBaMHU JaHHBIM YepTEX WM
PUCYHOK, HalTH IUIOIIA/Ib 3€MEJIBHOTO y4acTKa, pACCUUTATh HEOOXOIUMYIO JUINHY
ONTOBOJIOKOHHOTO KaOenss uiu TpeOyeMble pa3Mephbl Tapaka IJis aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIHTENbHAS JIMHUSA B M3yYEHUU TE€OMETPUHU.
[Ipu pemieHnu 3ajad MPaKTUYECKOTO XapakTepa OOyYaroIIMICS YYUTCS CTPOUTH
MAaTEMaTUYECKUE MOJEIU pEealbHbIX JKU3HEHHBIX CHUTyalWd, IPOBOJMTH
BBIYKCIICHUS U OLICHUBATh aJ€KBATHOCTD ITOJIyYEHHOT'O pe3yJIbTaTa.

KpaiiHe BaxHO NOMYEPKUBATH CBA3M TEOMETPUHU C APYTUMHU YUEOHBIMU
MpeAMETaMi, MOTUBUPOBATH UCIOJIb30BaTh OMPEACIICHHUS] TE€OMETPUUECKUX (DUTYP
U TIOHSTUH, JTEMOHCTPUPOBATH NMPUMEHEHHE IOJIYYEHHBIX YMEHUW B (pU3UKe U
TEXHUKE. DTU CBSI3U Haubosiee SpKO BUIHBI B Temax «BekTopbi»,
«Tpuronomerpuueckue cooTHomeHus», «Merong koopauHat» U «Teopema
[Tudaropar.

Yuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE Ppa3ieiibl
conepxkanusi: «l'eomerpuueckue QuUrypsl M HX CBOMCTBa», «lM3mepeHue
Ir€OMETPUYECKUX BEIUYMHY», «JeKapTOBBI KOOPAMHATBHI Ha IJIOCKOCTH,
«Bektops», «JIBuxkenus miockoctny, «IIpeoOpazoBanus moaoous».

Ha uzyuenue yueOnoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kiiacce
— 68 wacoB (2 gaca B Hezer0), B 8 kimacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce
— 68 yacoB (2 yaca B HEZIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHble noHsaTHsa reomerpun. Touka, npsiMas, OTPE30K, JIyd. YToJ. Buasl
yrioB. BeprtukaneHele M cMexHble yrubl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [IapaynensHoCTh U NepIeHANKYIAPHOCTD IPSIMBIX.

CummMmerpuuHsble ¢purypsl. OCHOBHBIE CBOICTBa 0ceBOM cuMMeTpuu. [Iprmepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE ITOCTPOEHUSI C MOMOLIBI0 LIHUPKYJIS W JIMHEHKU. TpeyronbHUK.
BricoTta, Mmennana, OuccekTpuca, uX CBOICTBA.

PaBHOOepeHHBI W PaBHOCTOPOHHHMM  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOTO TpeyrosibHuKa. [lpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKK NapAJIIENBbHBIX NPsMBIX. CyMMa YIJI0B TPEYTrOJbHUKA.
Bremnue yrisl TpeyroyibHUKA.

[IpssMOyTroMbHBIA ~ TPEYroabHUK. (CBOWCTBO MEAMAaHbl MPAMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K TUIIOTEHY3€. [[p3Haku paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. [ [pAMOYTOJIBHBIN TPEYTOIBHUK C yTiioM B 30°.

HepaBeHcTBa B IeOMETpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibLIeM yriie U OOJIbLIEH CTOpPOHE TPEYroJbHUKA.
IleprieH MKy ISP ¥ HAKJIOHHAS.

['eomerpuueckoe MecTo TOYEK. buccekTpuca yriia U CepeIVHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KAK TEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTh W KpyI, XOpAa M JHAMETP, HUX CBOMCTBA. B3ammHoe
PacCIIOIOKEHUE OKPYKHOCTH U IpsAMoM. KacarenbHas U ceKylnas K OKpPYKHOCTH.
Okpy>XHOCTb, BNHCAaHHass B Yyroji. BrnucaHHas M ONUCaHHas OKPYKHOCTU
TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. [lapannenorpamm, ero nmpusHaku U cBorcTBa. YacTHble
Cllydyad MapajijieorpaMMOB (MpsIMOYTOJIBHUK, poMO, KBajpaT), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOICTBA U NPU3HAKHU.
[IpsimoyrosibHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cummerpus. Teopema dPaneca u
TEOpEMa O MPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUU TPEYTOJbHUKA U Tpaneuuu. LleHTp Macc TpeyrojabHHKa.

[Togobue TtpeyroabHUKOB, KodhdumumenT moxodus. I[lpusnaku momgoOus
TpeyroJibHUKOB. [IpruMeHenune nogo0us npyu peieHny NPaKTUYECKUX 3aa4.



CpoiicTBa momaaei reoMmerpudyeckux @uryp. Dopmynsl uis IUIOMIAA
TPEYroJIbHUKA, TapajienorpaMma, pomOa u Tpamnenuu. OTHOIICHHWE IUIOMIAACH
no1I00HBIX (uryp.

Brluncnenne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. I[Ipumenenue Tteopemsl Iludaropa npu pemeHUU
NPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT'€HC OCTpPOTO yIja NPsSIMOYTIOJbHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHEe (yHKIIUU
yrioB B 30, 45 u 60°.

BrucaHHbIE ¥ IEHTpaNbHBIE YTJIbL, YTOJ MEXIY KaCaTEIbHOM U XOPAOU. YTkl
MEXIy XOpAaMHU M CEKYIIMMH. BNHCaHHBIE M ONUCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonokeHue IBYX OKpykHocTeil. Kacanuwe oxpykHocteit. OOmiue

KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
9 KJIACC

Cunyc, xocuHyc, Tanrenc yramoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKECTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TpeyroabHUKOB. TeopemMa KOCHHYCOB U TeopeMa CUHYcOB. Pelienue
IPAKTUYECKUX 3a7a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoous. [lono6ue COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O NpOU3BEACHUH OTPE3KOB XOPJA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, mimHa  (MOAyJb)  BEKTOpa,  COHANpPABJICHHBIE  BEKTOPHI,
IPOTHBOIIOJIOKHO HAMPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpAallMM HAJ BEKTOpaMH. Pa3noxkeHwe BeKTOopa 10 JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopauHaTel BekTopa. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXOKICHUS IJIMH U YTJIOB.

JlexapToBBI KOOPAMHATHI HA TUIOCKOCTU. Y PaBHEHUS MPSMOI U OKPY>KHOCTHU B
KOOpPJIMHATAX, MEPECEUCHHE OKPYKHOCTEH M MpsAMBbIX. METOoJ KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JIJIMHA OKpYKHOCTHU. [ pagycHas u paguanHas
Mepa yria, BBIUMCIEHUE JJIMH Oyr OKpykHOcTed. Ilnomanes kpyra, cekropa,
CerMeHTa.

JIBWKEHUS TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (uUryp (dJaeMeHTapHbIe
npencraiienus). [lapannensubiii nepenoc. [TloBopor.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHMS IPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKkTepU3yrOTCs:

1) naTpuoTHYecKoe BOCIUTAHUE:

IPOSIBIICHMEM HMHTEpeca K IMPOUUIOMY H  HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUK{, LEHHOCTHBIM OTHOUIEHHWEM K  JOCTMIKCHHUSM  POCCHUHCKHX
MAaTEMAaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K MCIOJB30BAHUI 3THX
JOCTH)KEHUI B IPYTUX HAyKaX W NPHUKIAJHBIX cepax;

2) rpa:kIaHCKOE H TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paKAaHWHA U pealu3ali €ro
nopaB, IMpPEICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SABJIECHUN, NPOUEAYp TPaXTAHCKOTO OOIIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAJILHO-3THYECKUX TPUHIUIIOB B IESITEIIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCITUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PELUICHHM IPAKTUYECKHUX 3a]ad
MaTeMaTUYeCKOW HaNpaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMAaTHYECKOTO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH KU3HU ISl YCHEUIHOW MpogecCuOHaIbHON
JESTeIbHOCTY M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUAYAIBHON TPAaEKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY W 3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIIEHUM, PaCCYKIEHUH, YMEHUIO BHUACTbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalUMel B JEATEIIBHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTHUS YEJOBEKa, MPUPOIBI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKH Kak cdepbl YeIOBEYECKOU
NEeSATEIbHOCTH, ATANOB €€ Pa3BUTUS M 3HAUYMMOCTHU JJIA PA3BUTHUS IIUBUIIU3ALINH,
OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTeMaTHYE€CKOW KyJIbTYpOH Kak CpelCcTBOM
NO3HAHUSA MHpA, OBJIAJICHUEM MPOCTEHIIMMH HaBBIKAMU HCCIIEA0BATEIbCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnmuTaHue, GopMHUpPOBaHHME KYJLTYPbl 310POBbS U
IMOIUOHAIBHOTO 0JIAT OOy YHsI:

TOTOBHOCTHIO TIPUMEHATH MAaTEMAaTUYECKHE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  370pOBOro  oOpa3a KM3HM  (3A0pPOBOE  THTAHUE,
cOaaHCUPOBAaHHBIA PEKUM 3aHATHH © OTHAbIXa, peryisipHas Qusndeckas
aKTUBHOCTBH), CHOPMUPOBAHHOCTHIO HaBBIKA PeIICKCHH, IIPU3HAHNEM CBOETO IpaBa
Ha OLIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpHUCHTAIMeH Ha MPUMEHEHNE MaTeMaTHIEeCKUX 3HAHUH JIJIsl peIICHHs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIIEH Cpebl, INTAaHUPOBAHUS TIOCTYIIKOB W OIICHKHU
MX BO3MOJKHBIX TTOCIIEACTBHM JJIsi OKPYIKAIOIICH Cpefbl, OCO3HAHUEM TJI00AIEHOTO
XapakTepa dKOJOTHIECKHUX IPOOJIeM U Iy TS UX pelieHIS;

8) amanTanusa K M3MEHSIOIMMMCH YCJIOBHSAM CONUATBHONW WM NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCIOBHSIX HEOIPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUThCS y IPYTHX J0JIeH, TPUOOPETATh B COBMECTHOM JI€ITEIbHOCTUHOBBIC
3HAHWS, HABBIKK U KOMIIETEHITUN U3 ONBITA IPYTHUX;

HEOOXOMMMOCTEIO B  (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIIC
dbopMyIMpOBaTh MU, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSNX, B TOM YHUCJIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUM W
KOMITETEHTHOCTEH, TIIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYallMi0, BOCIPUHUMATH
CTPECCOBYIO CHTYAallMI0 KaK BBI30B, TPEOYIOMIMH KOHTPMEp, KOPPEKTHUPOBATH
NpPUHUMAEMbIE PEIICHUS U JeHCTBUA, (OPMYITUPOBATH U OICHUBATH PHUCKU H
MOCJIEICTBUS, (DOPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/bHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

ba3zoBble jornyeckue AecTBU:

e BBIABIIITh M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKH MATEMaTHYCCKUX
O0OBEKTOB, TOHATHHA, OTHOIICHWH MEXAY TOHATHIMH, (OPMYJIUPOBATH
OTpeeICHUS  TOHATHH, YCTaHABIMBAaTh  CYIIECTBCHHBIH  IPU3HAK
Kiaccu(ukanyyu, OCHOBaHUSA JUIsi OOOOIIEHUS M CPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (GOPMYJIUPOBATH W  TPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacCTHBIC M OOIIHe,
YCIIOBHBIE;



BBISBJISITH ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpEYHsl B (akTax, [AaHHBIX, HAONIONECHUSAX U YTBEPKICHUSIX,
npemiaraTb KpUTEPUHU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEYHIA;
JIeJIaTh BBIBOJBI C HCIOJB30BAHUEM 33aKOHOB JIOTHMKHU, JENYKTUBHBIX H
WHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh J0Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEP)KIECHUHN (IpsIMbIE U OT
IPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEJIbBHO HECJIOXKHBIE JOKa3aTeIbCTBA
MaTeMaTHYECKUX (aKTOB, BBICTpaMBaThb apryMEHTAlMIO, IPUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBL, 00OCHOBBIBATH COOCTBEHHBIE PACCYKACHMUS;
BbIOMpaTh Crmoco0 pemieHUs y4eOHOHMl 3amauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBHIOUpATh HauOoee TMOAXOMANUN C y4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPUEB).

ba3oBble ucciiefoBare/IbCKHe JeiCcTBHA.

UCIIOJIb30BaTh BONPOCHI KaK MCCIIEIOBATENbCKUA WHCTPYMEHT IMO3HAHUS,
(GbopMyIupOBaTh BONPOCHL, (UKCUPYIOLIME MPOTUBOpPEUHE, MpodIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHUE;

IIPOBOJUTE IO CaMOCTOSATENIBHO COCTaBJICHHOMY IUJIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOMH;
CaMOCTOSITENIbHO (HOpMyIHpOBaTh 000OIEHUS U BBIBOJBI MO PE3yJibTaTam
IPOBEAEHHOIO HAOMIOJCHUS, HCCIEOBAHMSI, OLIEHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHE IIPOLECCA, a TAKKE BBIABUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ undgopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh W HW30BITOYHOCTh HWHGOPMAIMH, ITaHHBIX,
HEOOXOIMMBIX IS PEIICHUS 3a/1a49H;

BBIOWPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3IUYHBIX BUAOB U (DOPM MpECTaBICHUS;

BbIOMpaTh (opMy TpencTaBieHus UWHGOPMAIMM U WUIIOCTPUPOBATH
pelaemMbpie  3aJladyd  CX€MaMH, JuarpaMMaMu, HWHOW Tpadukoil u ux
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh HMHPOPMAIMUA IO KPUTEPHUSIM, MPEITIOKEHHBIM
YUHTEIIEM WU CHOPMYITUPOBAHHBIM CaMOCTOSITEIIBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHSA:

BOCIIPUHUMATDL U (bOpMYJ'II/IpOBaTB CYXXIACHHUA B COOTBETCTBUU C YCIOBUAMU
H nejiisiMnu O6H_[CHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIpaKaTb CBOIO TOYKY 3pCHUIA



B YCTHBIX M MUCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJy pEeLIeHUs
3a/1aud, KOMMEHTHUPOBATH MMOJYYEHHBIN pe3yJIbTarT;

e B X0ji¢ 00CYXIEHUS 3aJ]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIAa€MOU TEMBI,
npoO0sIeMbl, penraeMoil 3a7a4n, BbICKa3bIBaTh UJIEH, HAIICJICHHbIC Ha MOUCK
pElIeHNs, CONIOCTABIATh CBOU CYKJICHHUS C CYXKJICHUSIMU IPYTUX YYACTHUKOB
Jyanora, OOHapYyKMBaTh Pa3IMuMe€ M CXOJCTBO MO3UIMH, B KOPPEKTHOM
dbopme GpopMyHpoBaTH Pa3HOTIIACHS, CBOU BO3PAKECHHUS;

e TMPEACTAaBIAThH PE3yJIbTAThl pEUICHUS 3a/l1auH, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CAMOCTOSITEILHO BHIOUPATh (hOpMAaT BBHICTYIUICHUS C YUETOM 3a1a4
MIPE3EHTAIlUN U1 OCOOEHHOCTEH ayIUTOPHUH;

e TMOHUMATh U UCIOJI30BATh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUYaTbHOMN
paboThI IPU PEIICHUH YYEOHBIX MAaTEMATUYECKUX 3a]1a4;

e TMPUHUMATH 1I€JTb COBMECTHOM JESATEIBHOCTHU, MJIAHUPOBATH OPraHHU3AIUIO
COBMECTHOM paboOThl, pacOpenensarb BHAbI padOT, JAOTOBapUBATHCA,
o0CyXIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIIOJICH

e yYacTBOBaTh B TPYyMNIOBbIX (opmax pabotel (oOCyXiaeHus, 0OMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHSATH CBOIO YaCTh paOOThI
U KOOPJAMHHUPOBATH CBOU JICUCTBUS C JPYTUMHU 4YJI€HAMH KOMaH]IbI,
OIICHUMBATh KA4e€CTBO CBOErO0 BKJaJa B OONIUMN MPOAYKT MO KPUTEPUSIM,
c(hopMyIMPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

e CAMOCTOSITEIILHO COCTAaBIIATH ILJIaH, aJlTOPUTM PEIICHUS 3amayu (WId ero
4acTh), BBIOMpATh CIIOCOO PEIICHUS C YUYETOM HMMEIOIIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh W KOPPEKTUPOBATH
BapUAHTHI pEIICHUN ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

e BIJQJCTh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3yJibTaTa
pelIeHUsI MaTEMAaTUYECKOM 3a/1a4H;

e TPEABHUAECTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MIPU PELICHUH 3a4a4H,
BHOCHTH KOPPEKTHBBHI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHUBATh COOTBETCTBUE PE3YyJIbTATA IEITEIBHOCTH NOCTABICHHOW LEIH U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHUKEHUS WM HEJOCTHKEHUS IIENH,
HaxOJUTh OIIUOKY, TaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B / KJiacce OOYYaIOIIMICSA TMOJYyYHUT CICAYIOITUE
MPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh W3ydeHHBIE TEOMETPUYECKHE (UTYPBI, OINPEACIATh UX
B3aMMHOE PpACIIOJIOKEHUE, H300paxkaTh TEOMETPUYECKUE (UTYPHI, BBITIOJHSTH
YEPTEKHU MO YCIOBUIO 3a/1aul. M3mMepsATh IMHEHHbBIC U YTJIOBbIC BEIMYUHBIL. PemmaTh
3a7]a4¥ Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath TpyOyr0 OIIGHKY JMHEHHBIX WM YIJIOBBIX BEIWYMH MPEIMETOB B
peabHOM KU3HH, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. PazmnyaTh pasMmepbl 3THX
00BEKTOB T10 TMOPSJIKY BETUIUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a]1a4aM.

[Tomp30BaThCA NpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HCHOJIb30BAaTh
MPU3HAKKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUU 3a/1au.

[IpoBOIUTH JTOTUYECKUE PACCYKICHUS C MCIIOJIBb30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

[Tonp30BaTbCAd MNPU3HAKAMU PABEHCTBA NPSMOYIOJBHBIX TPEYTOJBbHUKOB,
CBOMCTBOM MEAUAHBL, IPOBEAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUY F'€OMETPUYECKUX 3a/1a4.

OnpenensiTe NapayiebHOCTh MPSIMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekymas. Onpenensars napauieIbHOCTh MPSAMBIX ¢ MTOMOIIBID PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSIMOU A0 TOYEK APYTOU MPSMOM.

Pemiats 3aauun Ha KJieTyaTol Oymare.

[IpoBOAUTH BHIUKCIICHUS Y HAXOJIUTh YUCIIOBBIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3aJadyax C HCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJILHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TNIPU TMEPECEUCHUH JBYX
NapajuyIeIbHbIX MPSAMBIX CEKYIIeH. Pemars npakTuueckre 3a1auyd Ha HaXxOXKIACHUE
yIJIOB.

Brnagete MOHATHEM TEOMETPUUECKOTO MECTa TOYEK. YMETh OINPEACsTh
OMCCEKTPUCY YIila U CEPEIMHHBIN MEPHEHAUKYIISP K OTPE3KY KaK TEOMETPUUECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONMPEACICHUSI OKPYKHOCTH MU Kpyra, XOpAbl M AuUaMmeTpa
OKPY>KHOCTH, TOJIb30BATHCA UX CBOMCTBAMH. ¥ METh IPUMEHSTH 3TU CBOMCTBA MIPHU
pellIeHnu 3a7a4.

Brnagete MOHSATHEM ONMCAHHOW OKOJIO TPEYTrOJIbHHUKA OKPY>XHOCTH, YMETh
HaxonuTh €€ meHTp. [lomp3oBaTbest (hakTamMu O TOM, YTO OWCCEKTPHUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OOHOM TOYKE, MU O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJJHOU TOUKE.

Brnagets noHATHEM KacaTelIbHOU K OKPY’KHOCTH, II0JIB30BATHCS TEOPEMOU O
NEePIEHANKYJISIPHOCTH KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KACAHUSI.



[Tonb30BaThCA MPOCTEHIIMMU T€OMETPUUYECKUMHU HEPABEHCTBAMU, MOHUMATh
UX IPAKTAYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHS C ITOMOIIBIO LIUPKYJIIS U
JIMHENKU.

K xoniy oOydenus B 8 KJjacce OOy4arOmUHCA TOJIYYUT CICAYIOIIHAC
MIPEAMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, MX AJIEMEHTHI,
M0JI30BAThCSl UX CBOMCTBAMU MPU PEIICHUH T€OMETPUUYECKHX 3a/1ay.

[IpuMeHsATh CBOMCTBAa TOYKHM IEpECEUEHUs] MEAWAaH TPEyrobHUKa (ILEHTpa
Macc) B PEIICHUH 3a/1ay.

BnageTs NOHATHEM CpEAHEN TMHUU TPEYTOJIbHUKA U TPANeLUH, IPUMEHATH UX
CBONCTBA MPH PELICHUU TeoMeTpuueckux 3anad. Ilomp3oBaTecsa Teopemont Daneca
U TEOPEMOM O NPONOPLHOHAIBHBIX OTPE3KaxX, MPUMEHATh HX Ui PELICHUS
OPAKTUYECKUX 3a/]a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOJIBbHUKOB B PEIIEHUH T€OMETPUYECKUX
3azay.

[Tonb3oBatbess Teopemoit Iludaropa myis pemieHuss TeOMETPUUECKUX U
OpakTU4YeCcKuX 3aaa4. CTpOUTh MaTEMAaTUYECKYIO MOJIEIIb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOATEJIBHO JI€JIaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIUE JJINHBI.

Brnagete NOHATHSMU CHHYyCa, KOCHMHYCa M TaHI€HCa OCTPOro yria
MPSMOYTOJIBHOTO TPeyrojbHUKa. [10J1b30BaThCS 3TUMH MOHATUSAMU ISl pPELICHUS
OPAKTUYECKUX 3a/]a4.

Bbruncnsate (pa3nuyHbiMA cioco0aMu) IUIOLIa/b TPEYTrOoJbHUKA U IJIOLIAAN
MHOTOYTOJBHBIX  (Guryp (MOJB3ysACh, TIZ€ HEOOXOAMMO, KaJbKyJISTOPOM).
[IpuMeHATh MOyYeHHbIE YMEHUS B IPAKTUYECKHUX 3a/1ayax.

Brnagete NOHATHSMU BIHMCAHHOIO M LIEHTPAIbHOIO YIJa, HKCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yrjlax MeXay XopAaMH (CEeKyLIUMU) U yIiie MEeXIY
KAacaTeJIbHOU U XOPJIOW MPH PEUICHUN T'€OMETPUYECKUX 3a/1au.

BnaneTe moHATHEM OMMCAHHOTO YETBHIPEXYTOJIbHHWKA, MPUMEHSATH CBOMCTBA
ONMKMCAHHOTO YEThIPEXYTObHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHsATh MOJyYeHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJIEIIN JUIS 3a/1a4 peabHOW KM3HU U MPOBOANTH COOTBETCTBYIOIIHNE BBIYUCICHUS
C TpPUMEHEHHWEM NOoN00HUs U TPUTOHOMETPHUH (IMOJB3YsICh, A€ HEOOXOAUMO,
KQJIBKYJISITOPOM).

K xoHiy oOydenuss B 9 kJiacce OOyYaroIIMICS TMOMYYHUT CIEAYIOITUE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOJUTh C UX
MOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYroibHUKA («peuieHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaXonuTh (C MOMOIIBIO KaJIbKYJISATOPA) JUIMHBI
Y YTJIBI 17151 HeTaOJIMYHBIX 3HAYEHH.

[Tonb30Batbes popMynaamMu NpPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKIECTBOM ISl HAXOXJECHHUS COOTHOIIEHHH MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYUHAMHU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JJISi HAXOKJICHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTOJIbHUKA («pPELIEHUE TPEYTroJbHUKOBY»), MPUMEHATh WX IIpU
pELIEHNU T€OMETPUUYECKUX 3aa4.

Brnaners nonstusiMu npeodpazoBaHusi 101001sI, COOTBETCTBEHHBIX JJIEMEHTOB
noo6ubIX (uryp. Ilomp3oBaThCsi CBOMCTBaMU TMOAOOMSI MPOU3BOJIBHBIX (UTYD,
YMETh BBIUUCISATH JUIMHBI U HAXOAWTh YIJIBI Y MOAOOHBIX ¢uryp. [IpumeHsITH
CBOMCTBa mONOOMA B MPAKTUYECKUX 3aJadax. YMEThb NPUBOAUTH HPUMEPHI
N0JOOHBIX (PUTYP B OKPY>KAIOILIEM MUPE.

[Tonb30BaThCs TEOpEMaMHU O MMPOU3BEACHUN OTPE3KOB XOP/, O MPOU3BEACHUN
OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHMMATh UX T€OMETPUYECKUH U (PU3NUECKHI
CMBICJI, NPUMEHATh HUX B PELICHUH TEOMETPUYECKUX M (PUINYECKUX 3a/aad.
[TpuMeHsTH CKaNsipHOE MPOU3BEICHUE BEKTOPOB JIIsl HAXOXACHUS JUIUH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAUHAT Ha IMIIOCKOCTH, TPUMEHSITH €T0 B PEIICHUH
Te€OMETPUUYECKUX U MPAKTHUECKHUX 3a]1ad.

Bnagers MOHATHAMM TPAaBHJIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPYXXHOCTU U paJuaHHOW MEphl YIJia, YMETh BBIYMCIATH IJIOLIAAb
Kpyra u ero yacteid. [IpuMeHsaTh nosyueHHbIe YMEHHS B TPAKTUUYECKUX 3a]auax.

Haxoauts ocu (WM LEHTPBI) CUMMETPUH (UTYp, MPUMEHSTH IBUKECHUS
TJIOCKOCTH B MPOCTEUIIINX CITydasiX.

[TpuMeHsTh TONydeHHBbIE 3HAHHUSA HA TMPAKTHKE — CTPOUTh MAaTeMaTHYECKHUE
MOJIEJH JIS 3a/1a4 PeajbHON JKU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUYUCICHUS
C TPUMCHECHHEM IOJ00MS W TPUTOHOMETPHUYECKUX (YHKIUN (MOJB3YSICh, TJIE
HEO00XO0JIUMO, KATbKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KoauuecTBo yacon DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTuueckue (undpp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypchl
[Ipocreiime reomeTpudeckue GUTryphl 1
1 Hf cBoiictBa. U3me fHHe FCOMS”)[ I/I}"IPCCKI/IX 14 bubmmorexa LIOK
’ p p https://m.edsoo.ru/7f415e2e
BEJTMYMH
bubnnorexa [JOK
2 Tpeyrobitkir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble npsiMbIE, CyMMa YIJIOB 14 1 bu6moteka [IOK
TpeyroJibHUKa https://m.edsoo.ru/7f415e2e
4 Oxpy>kHOCTb U KpyT. 'eomeTpuueckue 14 1 bubmuoreka [JOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
IT 4 1
° OBTOpeHHe, 0600meHKe sHaHHii https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O 68 4 0

[TPO'PAMME




8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbIie
Ne n/m P KouTpoabhbie | IlpakTHueckue (mupp )
NPOrpaMMmsblI Bcero o0pazoBaTe/bHbIC
padoThI padoThI
pecypcsbl
. bu6nmorexa [IOK
! HeTbipexyrobiikn 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca u Teopema o
2 MPOMOPLUOHAIIBHBIX OTPE3KaxX, MOJOOHBIE 15 1 brbmmorexa LIOK
poropt P - oA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe I;IOJ)IILHI/IKOB u fmoro FOJ'IHIjHiIIX ¢bur 14 1 bubmmorexa [IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomann monoOHBIX GuUryp
Teopema [Iucgaropa u Hauana bubmuoreka [IOK
4 10 1
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKPY>KHOCTHU. BrincaHHbIe 1
5 OIMCAHHBIE YETHIPEXYTOJIbHUKH. 13 1 bubmuoreka [IOK
Kacarenbnbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTE!
. bubmmorexa [JOK
6 lostopennue, 0bodmerne snanmii 4 . https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




9 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM un¢pposbIe
Ne n/m P Kontpoabubie | IlpakTuueckue (pp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpusi. TeopeMbl KOCUHYCOB U 16 1 bubnmoreka [JOK
CHHYCOB. Penienue TpeyrojJbHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue moaodus. Merpuueckue 10 1 bubnunoreka [JOK
COOTHOUIEHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa [JOK
P PA https://m.edsoo.ru/7f41al2c
[TpaBuibHBIE MHOTOYTOJILHUKH. [lHa
5 OKPYXHOCTH | ILIOMAIb KpyTa 8 bubmmorexa [JOK
py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaaei
bu6mmoreka [JOK
6 6
Jpwketis nockocTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHwue, 060061IeHNE, 7 9 bubmuorexa [JOK
cucTeMaTtu3anus 3HaHUM https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJBI U151 VUEHUKA

* ['eometpust, 7-9 kimaccel/ Atanacsu JI.C., bytyzos B.®., Kagomues C.b. u apyrue,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA
Marematuka. ['eomeTpus: 7-9-e kitaccbl: 6a30BbIil YpOBEHB: METOAMUECKOE MTOCOOHE
K MIpeAMETHON JTUHUHU yueOHUKOB 1o reometpun JI.C. Atanacsina, B.®. byry3osa,

C.b. Kagomuesa u np./ - Mocksa: [Ipocsenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

®T'UC "Mos mkona" https://mid.myschool.guppros.ru/



