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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMHOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4yeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o01miero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VUCTUHHBIE YTBEPKJICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBA OT IPHU3HAKOB,
bopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

Bropoil 1enpt0 HM3ydeHUsT TE€OMETPUM SBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCd B peajbHOW ku3HU. OOydaromuiicss JODKEH Hay4duThCs
OIPENETUTh F€OMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPHUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIMiics y4uTCs CTPOUTH
MaTE€MaTU4YeCKHE MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYD
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TEXHMKE. OTH CBsi3W Hambojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYueOubiii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JIeibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M UX CBOWCTBa», «M3mepeHue
IF€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpPAMHATHI Ha  IJIOCKOCTH,
«BekTopbl», «/[BrmkeHus miaockoctny, «IIpeodpazoBanus moao0usy.

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HefienI0), B 8 Ki1acce — 68 yacoB (2 yaca B HEJEN0), B 9 Kitacce
— 68 yacoB (2 yaca B HEJENIO).



COAEPXKXAHUE OBYUYEHUA

7 KUIIACC

HavanpHble nousaTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble H CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPHUH B OKPY’KAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILIBID LHUPKYJd U JUHEUKH. TpeyrosibHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBI W PaBHOCTOPOHHMM  TPEYrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiiCTBa M NMPU3HAKU NapajUIebHbIX MPsAMbIX. CyMMa yTJIOB TPEYrOJIbHUKA.
BnentHue yriel TpeyroyJibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBII TPEYTrOabHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomerpuueckoe Mecto TOYeK. buccexkrpuca yria W CEpeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMoi. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KIIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBocTBa. YacTHeie
Cillyyau MapajjiesiorpaMMoB (NMPSMOYTOJIBHUK, poMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpssmoyronbHas Tpanenus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpEMa O IPOMOPLUHUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuUKa.

[Togobue TtpeyronpbHUKOB, Ko3QduiueHnt mnomodus. [lpusHaku momoOUs
TpPEYroJbHUKOB. [IpuMeHeHne noqooust mpy peleHny MPaKTUIECKUX 3a/1ad.



CpoiicTBa miomaaeil reomerpuueckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permeHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BnvicanHble ¥ LIEHTPaIbHBIE YIJIbI, YTOJ MEXKY KacaTeIbHOU U XOPIOi. Y TJIbl
MEXIY XOpJaMU M CEKyUIMMHU. BNHCaHHbIE U ONHMCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue
KaCaTeJIbHBIE K JBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEACHUS.

Pemenue TpeyroapHuUKoB. TeopeMa KOCHHYCOB M Te€OpeMa CHHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue noaoous. [logoOue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOM3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BENCHHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBAPaTEe KACaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpalMi HaJ BeKTopaMu. Pa3noxkeHue BeKTopa IO JBYM
HEKOJJIMHEApHbIM BekTopaM. KoopanHaTel BekTopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA TJIOCKOCTH. Y paBHEHUS MPSIMOI U OKPY>KHOCTHU B
KOOpJIMHATaX, NEPECEUCHHE OKPYXKHOCTEH M MpsAMbIX. METOoJ KOOpIHWHAT U €ro
MIPUMEHEHHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKU. JJTMHA OKPYKHOCTH. | pajiycHas u paguaHHas
Mepa yrijia, BBIUMCIECHHE MJIMH Jyr OKpyxkHocteu. [lnmomans kpyra, cekropa,
CErMEeHTa.

JIBI>KEHUSI TUIOCKOCTH W BHYTPEHHHE CUMMETpuu Guryp (3j1eMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS TPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaTbl OCBOCHHS NPOrpaMMbl y4eOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrOTCS:

1) naTrpuoTHYecKOe BOCIIMTAHME:

MPOSIBICHUEM WHTEpeca K TMPONUIOMY H HACTOSIIEMY POCCUHUCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKEHHUSIM  POCCHMCKHX
MAaTeMaTUKOB U POCCUHCKOW MaTeMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THX
JTOCTIDKCHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN IrpaklaHUHA U peau3allii ero
mpaB, TMPEJICTAaBICHUEM O MaTEMaTHYECKUX OCHOBAaX (YHKIIMOHWPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJCHUN, TPOLIEAYpP TPakKJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUU HAyKd, OCO3HAHUEM BaXHOCTH
MOPaJIbHO-3THYECKUX TPUHIUIIOB B IESTEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YyYacTHE B PEIICHUU NPAKTUUECKUX 3a7a4y
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMaTHUYE€CKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM Uil YCTENMIHON MpodeccruoHaTbHOM
NESATETLHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM WHIUBUIYAIBHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX TIJIAHOB C
y4ETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K OMOILMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEUICHUM, pacCyk IACHUN, YMEHHIO BHJIETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTaIlMel B JICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTH YEIOBEKA, MPUPOJIBI U
oOIecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HayKu Kak cdepbl 4YelToBEeYECKON
JEATEeIIbHOCTH, JTANOB €€ Pa3BUTHUS W 3HAUMMOCTH ISl Pa3BUTHS ITUBHIIM3AIINU,
OBJIaJICHUEM SI3BIKOM MaTEMAaTHUKU M MaTeMaTHYECKOU KYJIbTYpOH KaK CPEJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM NPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;

6) ¢usuveckoe BocnuTanue, (GOpMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIaronoJyumsi:



FOTOBHOCTBIO TNPUMEHSTh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryasipHas (undIeckas
aKTUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHECHUE MATEMAaTUUYECKUX 3HAHUM JJIsI PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpeibl, IUIAHUPOBAHUS TTOCTYIIKOB U OIEHKHU
HX BO3MOXXHBIX MOCIICJICTBUH JJIsl OKPYKAIOIIEH Cpejibl, 0OCO3HAHHUEM TJI00aTBbHOTO
XapakTepa FKOJOTHUECKUX TTPOOJIeM U IMyTel UX PeIIeHus;

8) ajanTranusa K U3MEHAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSAM B YCIOBHUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONbITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIIE
bopMyIUpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYalMIO0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PCEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3zoBble 1ornyeckue AecTBUS:
— BBIIBIAAITH M XAapaKTEpPU30BaTh CYLIECTBEHHBIC NPU3HAKUM MAaTEMaTHUYECKUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
ompeieSIeHUs MOHITUH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuuKaiuy,
OCHOBAHUS [ 0000IIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3a;
— BOCHPUHUMATb, bopMyIpOBaTH u npeoOpa3oBhIBATH CYXICHHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIIINE, YCIOBHBIC;
— BBISIBIIATh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOPEUHUS B
dakTax, MaHHBIX, HAONIOJACHUAX W YTBEPXKACHUSX, MpeajiaraTb KPUTEPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEUYUN;
— JenaTth BBIBOABI C HCHOJIB30BAHHEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W
VHIYKTUBHBIX YMO3aKJIHOUEHUN, YMO3AKIOUCHUH 110 aHAJIOTUH;



- pa30uparh JOKa3aTENbCTBA MATEMAaTHUECKHX YTBEP)KICHUW (NpSAMbIE U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JIOKAa3aTeIbCTBA
MaTeMaTH4eCKux (hakTOB, BBICTpanBaTh apryMEHTAIUIO, IPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXkKICHUS;
— BBIOMpaTh cioco0 penieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSTENBHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.
— WCHOJB30BaTh BONPOCHI KaK HCCIEAOBATEIBCKUI HWHCTPYMEHT IIO3HAHUSA,
(GopMynupoBaTh  BONPOCH,  (DUKCHPYIOIIME  MPOTHBOpEUHE,  IMpoOieMy,
CaMOCTOSITENIFHO YCTaHABIMBATh MCKOMOE U JaHHOe, (OpPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHHUE;
— NPOBOAUTH IO  CAMOCTOSITEIBHO  COCTABICHHOMY IUIAHY  HECIIOXKHBIN
HKCIEPUMEHT, HEOOJIbIIOE UCCIEJOBAHUE IO YCTAHOBJIEHHUIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
— CcaMOCTOSITeTbHO (OopMynupoBaTh OOOOIIEHUS] W BBIBOJBI 1O pe3yJbTaTaM
IPOBENEHHOTO  HAOMIOJIEHUS, UCCIEIOBAaHUSA, OLEHUBaTh  JOCTOBEPHOCTh
HOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;
— NPOTHO3UPOBATH BO3MOKHOE pAa3BUTHE IIpolecca, a TaKXKe BBbIIBUIATH
MPEANOJI0KEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:
— BBIABIIATH HEAOCTATOYHOCTh M HM30BITOYHOCTh HH(OpMAalLMU, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;
- BBIOMpaTh, AaHAJU3UPOBATh, CUCTEMATH3UPOBATh U  HMHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (POPM MPEACTABICHHUS;
- BBIOUpaTh (hopMy MpeacTaBieHUs] UHPOPMALMK U WIUTFOCTPUPOBATH PEIIacMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpadukoil 1 uX KOMOMHALUSIMU;
— OLEHUBATh HAJEKHOCTh MH(OPMALIUY IO KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIIEM
WIH CPOPMYIMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:
-~ BOCIPUHUMATH U (POPMYJIHPOBATH CYXACHUS B COOTBETCTBUU C YCIOBHUSIMU U
LEJISIMU OOLIEHMS], ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTax, JaBaTh MOSCHEHUS 10 XOJYy pELIeHUs 3a/layd,
KOMMEHTHUPOBATH MOJYYEHHBIN PE3yJIbTaT;
- B Xoze OOCYXJIEHMs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIA€MOW TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pELIEHUs], COINOCTABIATh CBOM CYXKIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
uanora, oOHapy»KMBaTh pa3jMuuMe W CXOJCTBO IMO3ULUN, B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;



— TPeACTaBIATh Pe3yJbTaThl PELICHUS 3aJayd, SKCIEPUMEHTA, HCCIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
NpEe3eHTAINK U OCOOCHHOCTEH ayIUTOPUH;

—~ TIOHMMATh W WCIOJH30BaTh MPEUMYINECTBA KOMAHJIHOW W WHIWUBUIYyaIbHOU
paboTHI TIPH PENICHNN YYEOHBIX MaTEMaTHIECKHX 3a]1aY;

- TPUHUMATH [€J1b COBMECTHOW JESTENIbHOCTH, IUIAHUPOBATh OpPTaHU3AIUIO
COBMECTHOI paboOThI, pachpenessTh BUABl pabOT, JOroBapuUBaThCs, OOCYXKIAaTh
MPOIIECC B PE3YNIbTAT padOoThl, 00001IaTh MHEHHSI HECKOJIBKUX JIIOJICH;

—  Yy4acTBOBaTh B IPYIIIOBBIX (popMax paboThl (0OCYXJICHHS, 0OMEH MHEHUSIMH,
MO3TOBBIC IITYPMbI H IPYTHE), BHIMOIHITH CBOIO YaCTh padOTHI U KOOPIUHUPOBATH
CBOM JICHCTBHS C IPYTHMMH YWICHaMU KOMaH/Ibl, OICHUBATh KA4eCTBO CBOETO BKJaia
B O0mWMiA TPOAYKT TIO KpUTEpUsM, C(HOPMYIHUPOBAHHBIM  YyYaCTHHUKAMU
B3aMMOJCHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS

Camoopranusauus:
—~CaMOCTOSTENIbHO COCTaBIIAThH IJIaH, AJITOPUTM PELICHUS 3aJa4M (WU €ro 4acTh),
BBIOMPATh CHOCOO pPEIICHHsS] C YYETOM HMMEIOLIUMXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PELIEHUI C yYETOM
HOBOMW MH(pOpMalUu.

CaMOKOHTPOJIb, YJMOLMOHAJIBHbIN HHTEJJICKT:
- BJAJETh CHOcO0aMU CaMONPOBEPKH, CAMOKOHTPOJISI Mpollecca W pe3yJbTaTa
pELIeHNs] MaTEMaTHYECKOM 3aauH;
— NPEIBHUIETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IIPU PELICHUH 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;
- OLIEHHUBaThb COOTBETCTBHE pe3yJibTaTa JEATEIbHOCTH IOCTABICHHOW LETU U
YCIOBUSIM, OOBSACHATH MIPUYMUHBI JOCTHKEHUSI WIIM HEJOCTHKEHUS L€, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiCs TMOJYYUT CIICAYIOIINE
IIPEIMETHBIE PE3YJILTATHI:

Pacrio3naBaTh W3y4eHHBIE TEOMETPUYECKHE (QUTYPBI, OMPENENsATh WX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TE€OMETpUUYECKHe (UTYpBI, BBITOITHATH
YEPTEXKU M0 YCIOBUIO 3a71aui. VI3MepsTh JIMHEWHBIE U YTJIOBbIE BEJIMYMHBI. Pemare
3aJ1a41 Ha BBIYMCIICHUE JIMH OTPE3KOB U BEJIMYUH YIJIOB.



Jlenath TpyOyl0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEIIMYUH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTEeXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCAd MpPU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BATh
MPU3HAKH U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJB30BAHUEM TIE€OMETPUYECKHUX
TEOpEM.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA MPSMOYIOJIBHBIX TPEYTrOJIbHHUKOB,
CBOMCTBOM M€JMaHbI, MPOBEAEHHOM K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUY F'€OMETPUYECKUX 33/1a4.

OnpenensiTe NapamiebHOCTh IPSIMBIX C TTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymag. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JIO TOUYEK APYTOM MPSIMOU.

Pemiats 3a1a4un Ha KiieTyaTon Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOAUTh YUCIOBBIE U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3a7a4ax C MCMHOJIb30BAHWEM CYMMBbI YIJIOB TPEYTOJIBHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB VTIJIOB, OOpa30BaHHBIX MpPHU TIEPECEUCHUU JBYX
MapajuIeIbHBIX NPSAMBIX CEKYyIIEH. PemaTe npakTuueckue 3ajadyi Ha HaXOXKJICHUE
YTJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPYKHOCTH, TTOJIb30BATHCSI UX CBOMCTBAMHU. Y METh MPUMEHSThH 3TH CBOMCTBA MPHU
pEILICHUY 3a7a4.

Bnaners MOHATHEM OMUCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ meHTp. Ilomp3oBarhcss pakTamMu O TOM, YTO OMCCEKTPHCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bianets noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BaThCS TEOPEMOU O
MEPIECHANKYJISIPHOCTH KaCcaTEJIbHOM U pajinyca, IMIPOBEAEHHOIO K TOUKE KACAHMUSI.

[Tosb30BaThCS MPOCTEUIIMMHA TEOMETPUUECKUMH HEPABEHCTBAMU, ITOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOUIBIO [IUPKYJIA U
JIAHEUKH.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
IIPEIMETHBIE PE3YJIbTATHI:



Pacrio3HaBaTh OCHOBHBIE BHJbl UYETBIPEXYTOJIBHUKOB, HUX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IPH PELIEHUH T€OMETPUUECKUX 3a4au.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TpEeyrojibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Buiianets moHsATHEM CpeAHEN JIMHUY TPEYTOJIbHUKA U TPAEUHU, IPUMEHSATH UX
CBOMCTBA IIPU PELICHUU reoMeTpuyeckux 3aaad. Ilomp3oBaTecsa Teopemoint Paneca
U TEOPEMOM O MNPONOPLHUOHAIBHBIX OTpPE3KaxX, MPUMEHATh MX Uil PELICHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh NMpU3HAKK MOJ00US TPEYTOIBLHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ad.

[Tons3oBatbess Teopemoii [ludaropa ans pemieHUsT TEOMETPUUYECKUX U
paKkTUYECKUX 3a7a4. CTpOUTh MaTEMAaTUYECKYIO MOJIETb B IPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Brmagets DOHATMAMM CHUHyca, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [10b30BaThCcsl 3TUMU MOHSTHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJIbHBIX ~ (uryp  (mosib3ysicb, TIJ€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IpUMEHSATh MOTYyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

BrnaneTte NOHATHSAMU BIHWCAHHOTO W UEHTPAJIBHOIO YIJa, HCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEeKYIIHMMH) U yIie MEXIY
KacaTeJIbHOM U XOPJIOM NP PELIEHUU T€OMETPUYECKUX 3a1ad.

BraneTe moHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3aa4.

[IpuMeHsATh MoNy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YsCh, TJE HEOOXOAMMO,
KaJIbKYJATOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYarolmMiiCsi TOIYYUT CIIEIYIOIINE
NPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOIUTh C HX
NOMOUIBIO Pa3IMYHbIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
MPSIMOYTOJIHBIX TPEYTOJIBHUKOBY ). HaxoauTh (¢ MOMOIIBIO0 KATbKYJIATOPA) AJIMHBI
U YTJIbI JUIsl HETAOJMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMyliaMH NMPUBENCHUSI 1 OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUJII HAXOXJIECHHSI COOTHOIIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.



Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKIEHHUS Pa3InYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («PEIICHWE TPEYTrOJIbHUKOB»), NPUMEHATh HUX MpHU
pELIEHNN T€OMETPUYECKHX 3a4a4.

Brnanets nonsTusMU peoOpa3oBaHus OA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOA00MSI NMPOU3BOJIBHBIX (GUTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWUTHb YIJbl y MOA00HBIX ¢uryp. IlpumeHsTH
CBOMCTBa TOA00MSA B TMPAKTUYECKUX 3aJadyax. YMEThb MPHUBOJIUTH TMPUMEPHI
10JIOOHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tosp30BaTECSA TEOPEMAMU O NMPOU3BEICHUN OTPE3KOB XOPA, O IMPOU3BENCHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbCs BEKTOpamH, MOHUMATh MX T'C€OMETPHUECKUNA W (DU3HUECKUiA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IprMEHATH CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXOXKIAEHUS UIMH U YTIIOB.

Ilonp30BaThCA METOAOM KOOPAMHAT HA IJIOCKOCTH, IIPUMEHSATD €r0 B PELICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a4a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJAMaHHOM MEpBI YIJId, YMETh BBIYUCIATH IUIOIIAIb
Kpyra u ero yacreu. IIpuMeHsTh 01y4YeHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (MM LEHTPbI) CUMMETpUM (GUTYp, NMPUMEHSTH ABMXKECHUSA
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IprMeEHATh MONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEAIbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIIME BHIYUCIICHUS
C TNPUMEHEHHEM IMOA00MS U TPUTOHOMETPUYECKUX (PYHKUMH (TOJB3YSCh, TIe
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaunuecTBO 4acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne ni/m Konrpoabnbie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
IIpocrenine reoMeTpUYECKUE )
1 ¢burypsl u ux cBoicTBa. Mi3mepeHue 14 1 Egp:/ // iChOOI'COlLIIeCtlon/'edu'rU/
ps://www.yaklass.ru
eome ec e
TCOMCTPIHCCHIX BEITHH https://math-oge.sdamgia.ru/
2 Tpeyronbnuky 12 1 https://lecta.rosuchebnik.ru/
3 [TapannenpHble npsiMble, CymMMa 24 5 https://uchi.ru/
YIJIOB TPEYrOJIbHUKA https://resh.edu.ru/subject/12/5/
o https://fincult.info/teaching/metodicheskie-
KPY>KHOCTb U KPYT. -
4 14 1 materialy/
['eomeTprueckue nocTpoeHus https://infourok.ru/
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1
OBUIEE KOJIMYECTBO YACOB 68 6 0

I10 ITPOTPAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

8 KVIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM JuaexkTpoHHbIe (HU(pPOBbHIE)
KourpoJusbnbie | IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
[ToBTOpEHME 2
2 YeThIpEXyTrobHUKU 12 1
Teopema daneca u Teopema o
3 MPOMOPIIMOHAIILHBIX OTPE3KaX, 15 1
N0J00HBIE TPEYTOILHUKU http://school-collection.edu.ru/
[nomans. Haxoxenue https://www.vaklass.ru/_
IUIOINACH TPEYroJbHUKOB U https.//math—oqe.sdamgla.ru/
4 13 1 https://lecta.rosuchebnik.ru/
MHOTOYTONBHBIX (puryp. [Tnomann httos-//uchi ru/
ps: :
MOZOOHRIX Quryp https://resh.edu.ru/subject/12/5/
5 Teopema Iucaropa i Hagana 10 1 https://fincult.info/teaching/metodicheskie-
TPUTOHOMETPUU materialy/
VTIibl B OKPY>KHOCTH. Brivcanusie https://infourok.ru/
5 U ONMCAHHBIE YETHIPEXYTOJbHUKH. 13 1
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxxHOCTEN
7 [ToBTOpeHue, 06001IeHNEe 3HAHUT 3 1
OBUIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOIT'PAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

9 KVIACC

KoauuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u duaekTpoHHbIe (LM poBHIE) 00pa3oBaTebHbIE
Konrpoabnbie | IlpakTHyeckue
n/m | TeM MPOrpamMmbl Bcero pecypcebl
padoThbI padoTbI

1 [ToBTOpEeHHE 2

Tpuronomerpus. Teopembl
2 KOCHHYCOB U CHHYCOB. Penienue 16 1

TPEYroJIbHUKOB

[IpeobpazoBanue mMog00Ms.
3 MeTtpudecknue COOTHOLICHHS B 10 1 http://school-collection.edu.ru/

OKPY>KHOCTH https://www.yaklass.ru/

JleKapTOBbI KOOPHATH HA https://math-oge.sdamagia.ru/
4 TOCKOCTIH 9 1 https://lecta.rosuchebnik.ru/

https://uchi.ru/ https://resh.edu.ru/subject/12/5/

S5 Bekropsl 13 1 https://fincult.info/teaching/metodicheskie-materialy/

IIpaBUIIbHBIE MHOTOYTOJIBHUKH. https://infourok.ru/
6 JInvHa OKpY>KHOCTH U IJIOIIAb 7

Kpyra. Beruucnenue miomaneu
7 JIBH>KEHUS TUNIOCKOCTH 7 1
8 [ToBTOpenue, 06001IEHNE, 4 1

cUCTEeMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB 68 6 0

[10 ITIPOTPAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

