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INOACHUTEJIBHAA 3AITMCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipenmer "I'eomerpus" sBisercss pasznenom Kypca "Marematuka'. Pabowas mporpamma mo
npeamerty "I'eomerpusa" mias oOyuaromuxcs 9 kimaccoB paspaboraHa Ha ocHoBe denepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHJapTa OCHOBHOTO 0o0miero oOpa3oBaHus ¢ y4€TOM U
COBPEMEHHBIX MHUPOBBIX TPEOOBaHHM, MPEIbABIAEMBIX K MaTeMaTHYeCKOMY O0Opa3oBaHMIO, U
TPagUIMA POCCUHCKOTO O0pa3oBaHMs, KOTOpbIE O0OECNEUMBAIOT OBJIAJCHHE KIIOUEBBIMU
KOMIIETEHIIUSIMU, COCTaBIISIOIMMHI OCHOBY JJIsl HEMPEPHIBHOIO 00pa30BaHUs U CaMOPa3BUTHS, a
TaKXKe IEJOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U TI03HABATEIBHOIO  Pa3BUTHS
oOyuatomuxcs. B mporpamme yureHel wuzen U nonoxeHus KoHuenuuu —pasBUTHA
MaTteMaTHueckoro oopasosanus B Poccuiickoit @eneparun. B snoxy undposoii Tpanchopmanuu
BCEX CQep UeNOBEYECKOH IesATEIbHOCTH HEBO3MOXHO CTaTh OOpa30BAHHBIM COBPEMEHHBIM
4eJI0BeKOM 0e3 0a30BOil MaTeMaTH4eCKOH IMOATOTOBKH. YK€ B IIKOJIE MaTeMaTHKa CIIY>KUT
ONOPHBIM MPEIMETOM ISl M3Y4YEHUS CMEXHBIX AUCLUUIUIMH, a I0CJi€ ILIKOJbl peaJbHON
HEO0OXOMMOCTHIO CTAHOBHUTCSI HETIPEPHIBHOE 00pa30BaHMUE, YTO TPEOYET MOJHOIEHHON 0a30BOM
0011e00pa30BaTesIbHOM NOATOTOBKY, B TOM YHCIIE U MATEMaTUYECKOH. ITO 00YCIIOBIEHO TEM, YTO
B HAalld JHU pacTéT YHCIO MpoeccHii, CBA3aHHBIX C HEMOCPEJACTBEHHBIM NPUMEHEHHUEM
MaTeMaTHKHU: U B cepe SKOHOMUKHU, U B OM3HECE, U B TEXHOJIIOTMYECKUX OOJIACTSIX, U JaXKe B
ryMaHUTapHbIX cepax. Takum oOpa3oM, Kpyr IIKOJBHUKOB, JJIs KOTOPBIX MAaT€MaTHKa MOKET
CTaTh 3HAYUMBIM IIPEIMETOM, PACLIUPSETCS.

[IpakTuueckasi MOJE3HOCTh MAaTEMaTHUKU OOYCIIOBJIEHA TEM, 4TO €€ NPEIMETOM SIBISAIOTCA
(byHaaMeHTallbHbIE CTPYKTYphl HAIllero MUpa: MPOCTPAHCTBEHHbIE (OPMBI U KOJINYECTBEHHBIE
OTHOLIEHUSI OT MPOCTEUIINX, YCBAaUBAaE€MbIX B HEMOCPEICTBEHHOM OIbITE, A0 JIOCTATOYHO
CJIOKHBIX, HEOOXOIMMBIX JJIsi Pa3BUTUS HAy4yHBIX M HNPUKIAAHBIX HJed. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HAHWUK 3aTPYJHEHO NMOHMMAHHUE MPUHIUIIOB YCTPONWCTBA M HMCHOJIb30BAaHUS
COBPEMEHHOM TEXHUKH, BOCHpPUATHE W HMHTEpIpeTanus pa3HOoOOpa3HOW COLUAIBHOM,
HKOHOMUYECKOM, MOIUTUYECKON MH(popManuu, Manosp(eKTUBHA OBCEIHEBHAS MpaKTUUYeCKas
JEeATENbHOCTh. KakqoMy YelnoBEeKy B CBOEH JKH3HM IPUXOAWUTCS BBINOIHATH pacu€Tel U
COCTaBJISITh AJITOPUTMBI, HAXOAUTh U MPUMEHATH (POPMYIIbI, BIIAJIETh MPAKTUYECKUMH pUEMaMu
reOMETPUYECKUX M3MEPEHMH W MOCTPOCHHH, YMTaTh MH(OPMAIUIO, NMPEACTaBICHHYIO B BHJIE
TabJIML, JAWarpaMM U TpapuKOB, XKUTb B YCIOBHUSX HEONPEICIEHHOCTH U TIOHHUMATh
BEPOATHOCTHBIN XapakTep ClIydalHbIX COOBITHI.

OnHOBpPEMEHHO ¢ pacuIMpeHreM chep MPUMEHEHUsI MaTEMAaTUKU B COBPEMEHHOM 00111ecTBE BCE
Oojee BaXHBIM CTAHOBUTCS MAaTEMaTHMUECKUM CTUJIb MBILUICHUS, NPOSBISIOLIUICT B
OINpeACIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mmporecce u3yueHus MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBILUICHUS YEJIOBEKA €CTECTBEHHBIM O0pa30M BKIIOYAIOTCS MHIYKIUS U ACTyKIuS,
0o0o0mIeHne W KOHKpETH3alMs, aHalu3 M CHHTEe3, Kiaccu(UKaluuss W cucTeMaTH3alus,
abctparupoBanve M aHajorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHHH, MpaBuiIa HX
KOHCTPYUPOBAHMS PACKPBIBAIOT MEXaHU3M JIOTHUECKUX MOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE
yMeHusl (OpMyIHpOBaTh, OOOCHOBBIBaTh W JIOKA3bIBaTh CYXKICHHS, TEM CaMbIM pa3BHBAIOT
JIOTMYECKOe MbIIUIeHHe. Bexymas ponb NpHHAIIEKUT MaTeMaTHKe M B (opMUpOBaHHH
AITOPUTMUYECKOW KOMITOHEHTHI MBIIIJIEHUS! 1 BOCIIUTAHUM YMEHHI eHCTBOBATh MO 3aJaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATh HOBBbIE. B mporecce penieHus
3aJja4y — OCHOBOM Y4eOHOH NeATeIbHOCTH Ha YpOKax MaTeMaTUKU — pa3BUBAIOTCS TaKke
TBOPYECKasl U PUKJIAHAS] CTOPOHBI MBIIIIJICHUS.

OOyuenne MaremMaTHKe Ja€T BO3MOXHOCTH pa3BUBaTh y OOYyYalOIIMXCS TOYHYIO,
palMOHATIBHYIO U MH(POPMATUBHYIO PeUb, YMEHUE OTOMpATh Hanbosee MOAXOIAIINE S3bIKOBBIE,
CUMBOJIMYECKHE, TpapHUuecKue CpeacTBa [UId BBIPAKEHUS CYXKICHHM M HarlsggHOro HX
IIPEJICTaBICHMUS.

Heo0xon1uMbpIM KOMITOHEHTOM 0011IeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUHU SIBJISETCS 0011ee
3HAKOMCTBO C METO/IaMU IO3HAHUs JEHCTBUTEIBHOCTH, IPEJICTABICHUE O MIPEAMETE U METO/ax



MaTeMaTHKH, WX OTIMYUI OT METOAOB JPYI'MX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
OCO6CHHOCT$IX MMPUMCHCHUS MATCMATUKU IJId PCHICHUSA HAYYHBIX W MPUKIAIHBIX 3aa4. Takum
00pa3oM, MaTeMaTHIeCcKoe 00pa3oBaHNE BHOCUT CBOM BKJIaJl B JOPMUPOBAHUE OOIIEH KYJIbTYpPhI
YeIIOBeKa.

W3yueHne MaTeMaTUKH TakKe CIIOCOOCTBYET JCTETHUYECKOMY BOCIHTAaHUIO YEJIOBEKa,
IIOHUMAaHHIO KpacCoThI n N3411€CTBa MaTEMaTHYCCKUX paccyxcz[eHHﬁ, BOCIIPpHUATHUIO
reoMeTpUIecKuX (POpM, YCBOCHHUIO UIeH CHMMETPHUH.

HEJHU U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuky yKe 3aTeéM Y4HUThb HaJ0, 4YTO OHA YM B IOPSAAOK NIPUBOIAUTY, — MUCAJ BEITUKUN
pycckuil yuyenbli Muxaun BacunbeBuu JlomoHOoCOB. I B 3TOM COCTOMT OJHA W3 JBYX LieJel
00y4eHHUsl T€OMETPUU KaK COCTaBHOW YaCTM MAaTEMaTHUKU B LIKOJIE. DTOM LEIM COOTBETCTBYET
JI0Ka3aTesbHas JIMHUS [pernojaBaHust reomerpun. Ciefys npeicTaBieHHON pabouel mporpamme,
HauWMHas C CEeIbMOro Kjacca Ha YpPOKAaX T€OMETPHUH OOYYarOIIUICS YYUTCS TPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKACHHS, CTPOUTH JIOTMYECKHE YMO3AKIIIOUEHUS, JOKa3blBaTb HWCTUHHBIC
YTBEPKACHUSI U CTPOUTH KOHTP MPUMEPBI K JIO)KHBIM, IPOBOJAUTD PACCYXKACHUS OT «IIPOTUBHOTOY,
OTJIMYaThb CBOWCTBA OT MPHU3HAKOB, (OpMyIupoBaTb OOpaTHBIE YTBEPXKICHUSA. YUEHUK,
OBJIAJICBIIMI UCKYCCTBOM pacCyXaaTh, OyJeT IPUMEHSATh €r0 U B OKPYKaIOLLEH JKU3HHU.

Kak nucan reomerp n nenaror Urops ®@enoposuy lapeirug, «iroabMu, IOHUMAKOLIMMU, YTO
TaKo€ JOKa3aTelbCTBO, TPYAHO M JaXe HEBO3MOXXHO MaHUITYJIHpPOBaTb». M1 B 3TOM coCTOUT
BaXHOE BOCIUTATEJIbHOE 3HAYCHHE HU3Y4YCHMsI T€OMETPUH, IPUCYIIEE UMEHHO OTE€YECTBEHHOM
MaTeMaTU4YecKor IKoyie. BMecre ¢ TeM aBTOpPBI NMPOrPaMMBI NPEJOCTEPErar0T yUUTEIs OT
U3JIMIIHETo popMaIn3Ma, 0COOEHHO B OTHOIIEHUH Havyall 1 OCHOBaHMi reoMeTpuu. OpaHiry3ckuit
MareMatuk JKan [IpeoOHHE IO 3TOMY IMOBOAY BbICKa3aics Tak: «UTo kacaercs IeIMKaTHOU
po0JIeMbl BBEICHHSI «aKCHOM», TO MHE Ka)eTCsl, YTO Ha IMEPBBIX [T0pax HY>KHO BOOOIIe U30erath
IIPOU3HOCUTH caMO 3TO ciaoBO. C JApyroil e CTOPOHBI, HE CIeAyeT YIyCKaTb HH OJIHOH
BO3MO>KHOCTH JlaBaTh IIPUMEPHI JIOTUYECKUX 3aKJIIOUEHUH, KOTOpBIE Ky/1a B OOJbIIEH Mepe, YeM
Uesl AKCUOM, SBISIOTCS WCTUHHBIMA W €IMHCTBEHHBIMM JIBUTaTENIIMA MaTEMaTHYECKOIO
MBILLUICHUSI.

Bropoii nenbro U3ydeHHs TeOMETPUM SBIISETCS HUCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IIpH
pELIEHNHN KaK MAaTEMaTUYECKUX, TaK U IPAKTUYECKUX 3a/1a4, BCTPEYAOIIUXCS B PEaJIbHOM KU3HHU.
OKOHUMBIIMH KypC T€OMETPUHM IIKOJBHUK JIOJDKEH OBITh B COCTOSHUHM ONpEAEIUTh
reOMEeTPUUECKYI0 (DUrypy, OmHcaTh CIOBAMU JAHHBIM 4YepTEX WM PUCYHOK, HAWTH IUIONIAJb
3eMENbHOTO YYacTKa, paccuuTaTb HEOOXOAMMYIO [UIMHY ONTOBOJIOKOHHOTO Ka0ens WiIn
TpeOyemble pa3Mephl rapaxka Jjsi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpasi, BIUUCIUTENbHAS
JUHUS B M3YYEHMHM T€OMETpUM B IKoje. /laHHas NpakTUdecKas JIMHUS SIBISETCS HE MEHee
BakHOM, yeM nepsad. Emé Ilnaton npeanuceiBai, utoObl «rpaxaane [IpekpacHoro ropoaa HU B
KOEM Cllyyae He OCTaBJISUIM T€OMETPUIO, BEeb HEMAIOBAXKHO JaXke MOO0YHOE € MPUMEHEHHEe —
B BOCHHOM JI€JI€ J1a, BIIPOYEM, M BO BCEX HAYKaX — JUIS JIYUIIETO UX YCBOCHUS: MBI BE/lb 3HAEM,
Kakasg OECKOHEYHas pa3HHUIla CYIIECTBYET MEXIYy YEJIOBEKOM IPHYACTHBIM K T€OMETpUU U
HENPUYaCTHBIMY». [l 3TOro y4yuTeno pEeKOMEHIyeTcs MoAOUpaTh 3aJaud MPaKTHYECKOIo
XapakTepa Ul pacCMaTpUBAEMbIX TEM, YUUTh JETEW CTPOUTh MAaTEMATUYECKNE MOJEIIN PEAJIBHBIX
KU3HEHHBIX CUTYyallMi, IPOBOJAUTH BBIYMCICHUS W OLEHUBATH aJEKBATHOCTH IOJIYyYEHHOTO
pesynpraTa. KpaliHe BaXHO IOAYEPKUBATH CBSA3M TIE€OMETPUM C JPYTMMH IpPEAMETAMU,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONpPENEJICHUS TIEeOMETPUYECKHMX (QUryp U  TOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJTYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DTHU CBSI3U Hanbosee
APKO BUIHBI B TeMax «BekTopel», « TpUroHoMeTpruuecKkrue COOTHOMEHU», «MeToq KOOpAHHAT
u «Teopema IIudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CornacHo yuyeOHOMY TUTaHY B 9 Kiacce uzydaercs y4eOHbIH Kypc «I eoMeTpus», KOTOpbIi
BKJIFOYAET CIICAYIONIHE OCHOBHBIC pasleibl coiepkanus: «['eomerpuueckne (GUTYpHl M HX
CBOMCTBay, «/3MepeHne reoMeTpuuecKnX BEJIMYMHY», a Takke «JlekapToBbl KOOpAMHATHI HA
I0CKOCTHY, «BekTopel», «JIBumxkeHus miockoctu» u «lIpeoOpasoBanus momoOus». Y4UeOHBIH



IUTaH MpeAyCMaTpUBaeT U3ydeHHE TeOMETPUHU Ha Oa30BOM YPOBHE UCXO/s U3 68 y4eOHBIX 4acoB
B y4eOHOM TO1Ty.

COJAEP)KAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, tairesc yrioB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEACHHUS.

Pemenue tpeyronsHUKOB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. PeleHne mpakTu4ecKux
3a]a4 C UCIOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanue momodusi. [1omo00me COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mMpou3BeIeHUH OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
TEOopeMa O KBaJpaTe KacaTeIbHOM.

Bektop, mmmuHa (MOIyNb) BEKTOpa, COHAIPABJICHHBIE BEKTOPBI, MPOTHUBOIOIOKHO
HaNpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalMHd Haj
BeKTOpaMHu. PaznokeHue BeKTOpa Mo ByM HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CkansipHoe MpOU3BECHNE BEKTOPOB, MPUMEHEHHUE JUTsI HAXO0XKICHHSI [UIUH U YTIIOB.

JlexkapToBbI KOOPIMHATHI HA TJIOCKOCTU. YPAaBHEHUS MPSMOM U OKPYKHOCTH B KOOPIMHATAX,
nepeceueHre OKPY>KHOCTEH M MPsIMBIX. MeTOoT KOOpIUHAT U €0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJNBHUKU. J{MHA OKpyXHOCTH. ['pagycHas W paguaHHas Mepa yria,
BBIYHUCIICHHE UTMH YT OKpYyX)HOCTeH. [lomanp kpyra, cekTopa, CerMeHTa.

JIBU>KeHUs TUIOCKOCTH M BHYTPEHHUE CUMMETpuH (GUryp (dJIeMEHTapHBbIE MpPEICTaBIICHUS).
[TapannensHbiii nepenoc. [loBopoT.

INIVTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoenne yuebHoro npeamera «['eomMeTpus» TOMKHO 00eCreunBaTh JOCTH)KEHUE HA YPOBHE
OCHOBHOTO 00mIIero oOpa3oBaHMs CIECAYIOMINX JIMYHOCTHBIX, METAIPEAMETHBIX M IPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pEe3yNbTaThl OCBOEHHS THporpammbl ydeOHoro mnpeamera «l'eoMmeTpusi»
XapaKTEePU3YIOTCA:

IIarproTnyeckoe BOCIMTAHUE:

IIPOSIBJICHUEM MHTEpPECA K IMPOILIOMY U HACTOSIIEMY POCCUMCKOM MAaTeMAaTUKHU, [IEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHHSM POCCUHCKMX MAaTE€MaTUKOB M POCCUHUCKOW MaTEeMaTU4YeCKOU
IIKOJIBI, K UCIIOJIb30BAHUIO ATUX JIOCTHIKEHUH B IPYTUX HayKax M MPHUKIAIHBIX chepax.

I'paxxnanckoe 1 1yYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO OO0S3aHHOCTEW TpaKAaHWHA U peaju3alid ero Ipas,
IPEJCTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJICHUH, MpOIEeNyp TpaxJaHCKOro ooOmiectBa (BbIOOPBI, OMPOCHI M Tp.); TOTOBHOCTBIO K
00CYKJIEHUIO ITUYECKUX MpOOJeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KEHUI
HayK{, OCO3HAaHUEM BaXKHOCTH MOPajlb- HO-3TUYECKUX IIPUHIUIIOB B ACATEIBHOCTH YYEHOIO.

TpynoBoe Bocniuranue:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM IPAKTUYECKUX 3a4a4 MATeMaTH4EeCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTeMaTHYeCKOTO 00pa30BaHHUs Ha MPOTSKEHUH BCel
KHU3HU [T YCIIEITHOM MO eCcCHOHANBHON AEATENbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAaHHBIM BBIOOPOM U TOCTPOEHHEM HWHAUBUAYAIBHON TpaeKTOPUU 0Opa3oBaHUS U
KMU3HEHHBIX IJIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEM.

JCTeTHYECKOe BOCIIUTAHHE!

CMOCOOHOCTBI0 K HMOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHUH, pPacCyKIEHUI; YMEHHUIO BUJIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:



OpUEHTAllEW B JEATEIBHOCTHM HAa COBPEMEHHYIO CHCTEMY HAy4YHBbIX IpPEACTaBIECHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX PA3BUTHA UYCJIOBCKA, MPUPOABI U 06H_I€CTBa, IIOHUMAaHUEM
MaTeMaTUYeCcKOl HaykKu Kak c(epbl 4elIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
SHAYUMOCTHU JIA pa3BUTUA HUBUIIU3ALIUUA

OBJIAJICHHEM $I3BIKOM MAaT€MaTUKH U MAaTeMaTH4YEeCKOW KyJIbTYypOil Kak CpeACTBOM MO3HAHUSA
MUpa;

OBJIaJICHHEM MPOCTEHIIIMMH HaBbIKAMU HCCIIEIOBATENILCKON JAESITEIbHOCTH.

dusznyeckoe BocnuTaHue, GopMUpPOBaAHHE KYJIbTYPbI 310POBbS H IMOLHMOHAJIBLHOIO
OJ1aronmoJryymsi:

TOTOBHOCTBIO IMPUMCHATH MATCMATHYCCKUC 3HAHUA B MHTCPECAX CBOCTO 3J0POBbiA, BECACHUA
3I0pOBOro 00pasa >KM3HH (3A0pPOBOE MUTAHHE, COATIAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynspHas pu3nIecKasi akTUBHOCT ),

c(hOpMHUPOBAHHOCTHIO HaBbIKa peGIIEKCHH, IPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTo ke
IpaBa Jpyroro 4ejoBeKa.

JKO0JIOTHYECKOe BOCITUTAHUE:

OpI/IeHTaHI/Ieﬁ Ha TOPUMCHCHUC MATCMATUUCCKHX 3HAHUMN AJI pelICHUA 3a/lad B 06HaCTI/I
COXPAHHOCTH OKpY)KaloIlel cpeipbl, IJIaHUPOBAHHUS MOCTYINKOB U OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEN CPELIBI;

OCO3HaHHEM TTI00aTBHOrO XapaKTepa SKOJOTHYECKUX MPOoOJieM U MyTel UX peuieHHs.

JInuHoCcTHBIE  pe3yJibTaThl, o0ecleYyMBalOIIHe aJanTanui  ol0ydamlierocsi K
H3MEHSIOIMMCS YCJI0BUAM COLMAIBLHOI M NPUPOAHON Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHUSX HEONPEACIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Y€pe3 NPaKTUUYECKYIO AE€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUYUTHCS Y APYTUX
JHo/ie!, MpuoOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHUSI, HABBIKM U KOMIIETCHLIUU U3
OIbITA JIPYTHX;

HE00XO0AUMOCTBIO B (POPMHUPOBAHNUN HOBBIX 3HAHUM, B TOM yHciie pOpMYJINPOBaTh UJIEH,
MOHSTHSL, TUIIOTE3bI 00 0O0BbEKTaX U SIBJICHUSIX, B TOM YHCJIE paHEE HE U3BECTHBIX, OCO3HABATD
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INIAaHUPOBATh CBOE PA3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCTIPUHUMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIIEHUs U JeHCTBuS,
(hopMyIIMpoBaTh U OLIEHUBATH PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yabTaThl OCBOCHHUS MporpamMmbl yueOHoro npeamera «l'eomeTrpusi»
XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCAbHLIMU NO3HAGAMENLHBIMU OCUCMBUAMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU u
YHUBEPCANbHBIMU PEYIAMUGHBIMU OCUCMBUAMU.

1) Vuusepcanvuvie noznasamensvhsle oeticmgus 06ecneuusarom @opmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 o0yyarowuxcs (oceoenue mMemooo8 NOZHAHUS OKPYICAIOue20 Mupa;,
NPpUMEHeHUe 102UYeCKUX, UCCTe008AMeNbCKUX onepayull, yMeHuil pabomams ¢ ungopmayuei).

Ba3zoBble Joruveckue aeicreus:

BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MMPU3HAKU MaTEeMaTHYECKUX OOBEKTOB,
MOHSTHM, OTHOIIEHUN MEX 1y MOHATUAMU; (HOPMYIUPOBATh ONPEIEICHUS TOHITHIA;
yCTaHaBJIMBATh CYIIECTBEHHBIN MMPU3HAK KJIACCU(PUKALIMU, OCHOBAHUS JUI1 000O0IIEHUS U
CPaBHEHUS, KPUTEPUU IPOBOJUMOTO aHAJIMN3A;

BOCIIPUHUMATh, (POPMYyITUpPOBATh U MPE0OPa30BHIBATE CYXKIEHUS: YTBEpAUTEIbHbIE U
OTpHUIaTeNbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBJIITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MMPOTUBOpEUH B (haKTax,
JAaHHBIX, HAOJIIOIEHUSAX U YTBEPKACHUSX; IpejiaraTh KPUTEPUU AJIsl BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUHIA;

JIeJaTh BBIBOJIBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIIOUEHHUM, YMO3AKIIFOUEHH 110 aHAJIOTUU;



e pa3dupaTh 10KA3aTEIHCTBA MATEMATHUECKUX YTBEPIKACHUH (TIPSMBIE U OT IPOTHBHOTO),
MPOBOANTH CAMOCTOSITEIBHO HECIIOKHBIE JOKA3aTeIbCTBA MATEMAaTHYECKUX (DAaKTOB,
BBICTPAaNBaTh apryMEHTALIUIO, TIPHBOJIUTH IPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE PACCYXKACHUS;

e BBHIOHMpPATH CIOCOO pemIeHus y4eOHOM 3a1auu (CPABHUBATH HECKOJIBKO BAPHAHTOB PEILICHUS,
BBIOMpATh HAUOOJIEE MOJXOAANINN C y4ETOM CAMOCTOSATENILHO BBIACICHHBIX KPUTCPHUCB).

ba3oBble ucciaenoBaTeabCcKue JeiicTBHUSA:

e HCIIOJIb30BaTh BOIIPOCHI KaK UCCIICI0BATEIbCKUI HHCTPYMEHT MO3HAHUS; (POPMYTHPOBATH
BOIMPOCHI, (PUKCHUPYIOIIKE IIPOTHBOPEUHE, IPOOIEMY, CAMOCTOATEIILHO YCTaHABINBATH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MO3UIIHIO, MHEHHE;

e IIPOBOJHTH 10 CAMOCTOSATEIILHO COCTABIEHHOMY IIJIaHY HECJIOKHBIM SKCIICPUMEHT,
HEOOJIBIIIOE MCCIIEAOBAHNE TI0 YCTAHOBICHUIO 0OCOOCHHOCTEH MAaTEMAaTHUECKOTO O0BEKTa,
3aBHCHUMOCTEH 00BEKTOB MEKY COOOM;

e CaMOCTOSITENILHO (POPMYIUPOBATH 000OIIEHUS M BBIBOABI IO PE3ybTaTaM MPOBEAEHHOTO
HAOJIIOIEHHS, HCCIIEJOBAHNUS, OLICHUBATH JJOCTOBEPHOCTD MOJIYUYEHHBIX PE3yIbTaTOB, BHIBOIOB
# 0000IIEeHNI;

e IIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCA, 4 TAKKE BBIIBUIAThH IPEAMOIOKEHHUS O €0
pa3BI/ITI/H/I B HOBBIX YCJIOBI/DIX.

PabGora ¢ undopmanmeii:

e BBIABJIATH HEIOCTATOYHOCTH M U30BITOYHOCTH MH(POPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS
pellIeHus 3a/1auu;

e BHIOMpATh, AHATM3UPOBAThH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH HHPOPMAITHIO
Pa3UYHBIX BUAOB U (POPM NPEIACTABICHUS;

e BEIOMpaTH popMy MpeacTaBICHUS HHPOPMAIUHN U WILTIOCTPUPOBATH pelIaeMble 3aaun
CXeMaMH, AuarpaMMaMy, HHOH rpadukoil 1 MX KOMOMHAIUAMU;

e OLIEHUBATh HAAEKHOCTh HH(POPMALIMU IO KPUTEPHUSIM, PEATIOKEHHBIM YUUTEJIEM HITU
c(OpMYJINPOBAHHBIM CAMOCTOSATEIBHO.

2) Yuueepcanvuvie KOMMYHUKAMUGHBbLE Oelicmeust  0becneuusarom  cQopMupo8aHHOCb
COUUAJIbHBLIX HABbLIKOB 06)/’{6”01/[41/!)(0}1.
Oo6menmne:

® BOCIIPUHHUMATH U @OpMYJ'II/IpOBaTB CYKACHUA B COOTBCTCTBHUHU C YCJIOBHUAMU U LEITAMU
O6HIGHI/I5[; ACHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U MMCbMCHHBIX
TEKCTaXx, AaBaTh MOSCHEHUS 110 XOY PEIIeHHUs 3a/1a4i, KOMMEHTHPOBATh MOTYYECHHBIH
pe3ynbTart;

e B XO7€ OOCYKICHHS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/IaeMOI TEMBI, TPOOIEMBI,
pemaeMoi/’I 3a7la4M, BBICKA3bIBATh UACHU, HAICIICHHLIC HA IMOUCK PCIICHUS,; COIIOCTABJIATh CBOU
CY)XICHUS C CYXKICHUAMH JPYTHX YIaCTHUKOB UAJIOra, OOHApYKUBATh Pa3IMYHe H CXOJICTBO
MO3HITHIT; B KOPPEKTHOH hopMe GOpMYTHPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHUS;

e IPEICTABIATH PE3yIbTATHI PEIICHHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAT BBICTYIUICHHUS C YYETOM 3aJ1ay MPE3eHTaluU 1
0cOoOEHHOCTEH ayTUTOPUH.

CoTpyannuecTBo:

e TIOHMMAThH U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON M UHIUBUIYATHHON paOOTHI IpH
pelIeHnr yueOHbIX MaTeMaTHYEeCKHX 33/1aY;

[ ] HpI/IHI/IMaTI) I eJib COBMCCTHOI\/'I JCATCIIBHOCTH, HHaHI/IPOBaTB opraHmaumo COBMeCTHOI\/'I
paboThI, pacrpenensTh BUABI padoT, JOTOBAPUBATHLCS, 00CYKAATh MPOLIECC U PE3YIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJICH;



y4acTBOBAaTh B IPYMIIOBBIX GopMax paboTsl (00CyKaAeHUs, 0OOMEH MHEHUSMHU, MO3TOBbIC
HITYPMBI U JIp.);

BBITIOJTHSTH CBOIO YacTh pabOTHI M KOOPAWHUPOBATH CBOU JICHCTBUS C APYTUMH WICHAMHI
KOMaH/Ibl;

OLICHMBATh KA4E€CTBO CBOETO BKJIaJ(a B OOIIMIT MPOIYKT MO KPUTEPHSIM, CHOpMYITHPOBAaHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhvie pecynamuensie oeticmausi 0becneyusarom @OopmMuposanue CMoiCl08bIX
YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAThH IUIAH, QJIFOPUTM pEIICHUs 3a7a4yd (WM €ro 4acTh), BBIOMpATh
Cnoco® pemeHus ¢ Y4ETOM UMEIOUIMXCS PpECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ y4éTOM HOBOM HH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIa/IETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCA M PE3YNIbTaTa PELICHUS
MaTeMaTUYECKOH 3a7auu;

IIPEBUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILICHUH 3a]]a4l, BHOCUTD
KOPPEKTHBBI B 1€ TEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAlJICHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTAaTa AEATEIBHOCTH IIOCTABJICHHOM LIETIU U YCIOBUSAM,
OOBSICHATH PUYHHBI JOCTIKEHUS WM HEJOCTHIKCHHUS 1IeNIN, HAaXOAUTh OUIMOKY, AaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI

OcBoenue yueOHOro Kypca «I'eoMeTpusi» Ha ypOBHE OCHOBHOTO 00IIeT0 00pa30BaHus JOJIAKHO
o0ecreynBaTh JOCTHXKEHUE CIICIYIONINX MPEAMETHBIX 00pa30BaTeIbHBIX PE3yJIbTaTOB:

3HaTh TPUTOHOMETPHUUYECKHE (DYHKIIUU OCTPBIX YIJIOB, HAXOIUTH C UX MIOMOIIBIO Pa3IHyYHbIE
3JIEMEHTBHI IPSIMOYTOJILHOTO TPEYTOIbHUKA («pELIeHHE IPSIMOYTOJIbHBIX TPEYTOIbHUKOBY).
HaxoauTs (¢ HOMOIIbIO KaNbKYJISTOPA) JUIMHBI M YTJIbI JUIsl HETAOJINYHBIX 3HAUEHUH.
[Tonp3oBatbes opMyIaMu NPUBEIEHNUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JIJISt
HaXO0XICHUA COOTHOIIIEHHUH MCKAY TPUTOHOMCTPUYICCKNUMU BECINYNHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXO0X/IEHHS! pa3IMYHbIX 2JIEMEHTOB
TpEeYrojbHUKa («pelIeHUe TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX
3ajau.

BJ'Ia)IeTI) IIOHATUAMHU npeo6pa3OBaHH$1 HOI[O6I/I5[, COOTBETCTBCHHBIX 3JICMCHTOB HOJIO6HBIX
¢uryp.

[Tonb30BaTbes cBOMCTBAMH MOAO0US IPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIATH IJIMHBI U
HaXO/UTh YIJIbl y MOoJ00HBIX (uryp. [IpuMeHsTh cBOMCTBA MOJO0MS B TPAKTUYECKUX
3ajavax.

YMeTb NpUBOAUTH MPUMEPHI IOJJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHpE.

[Tonmp30BaThCst TEOPEMaMH O TIPOU3BENIEHUH OTPE3KOB XOP/, O TPOU3BEACHNUHU OTPE3KOB
CEeKYIIHX, O KBajJpaTe KacaTelbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUUECKHUM U (PU3UUECKUN CMBICH, TPUMEHSTh
UX B PELICHUU T€OMETPUYECKHUX U (PU3MUYECKHX 3a/1a4.

HpI/IMeHSITI) CKaJIApHOC MMPOU3BCACHUEC BEKTOPOB I HAXOXICHUA JJIMH U YTJIOB.
[Tonp30BaThbcs METOAOM KOOPJMHAT Ha MJIOCKOCTH, IPUMEHSATH €T0 B PELICHUN
TCOMECTPHUICCKUX U MPAKTUYCCKHUX 3aj1a4.

Brnanets noHATHAMYU NPaBUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUTMHBI TyTH
OKPY’KHOCTH M PaJIMaHHON MEPBI yIila, YMETh BBIYUCIATH IUIOMIAb KPyra U €ro 4acTeil.
[TpuMeHATH MOJTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1auax.

HaxoauTh ocu (Mu HeHTpbl) CAMMETPUU QUTYP, TPUMEHSTH JBUKEHUS IJIOCKOCTH B
MPOCTEHIINX CIydasX.



° HpI/IMeH}ITL MOJIYYCHHBIC 3HAHUSA HA MMPAKTUKC — CTPOUTH MATCMATHYCCKUC MOIACIIN IJIA
3aaa4dy peaHBHOﬁ JKU3HHU U TPOBOAUTH COOTBCTCTBYIONIUEC BHIYUCIICHUA C IPUMCHCHHUEM
MoA00HUS ¥ TPUTOHOMETPHUECKUX (PYHKITUH (TIOTB3YACH, TI€ HEOOXOIUMO, KaTbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

Ne
n/n

HaunumenoBanue
NMPOrpaMMbI

pa3aejioB Hu

TEM

KoaudecTBO 9acoB

BCEro

KOHTPO
JIbHBIE
padoThI

NMpaKkTHye
cKue
padoTbI

Buael, popMbI KOHTPOJISA

DJIEeKTPOHHbIE (uugposbie)
o0pa3oBaTe/bHbIE PeCypPChl

1.1.

OmnpeeneHne TPUrOHOMETPHUIECKUX
dbynkumii yrimos ot 0° mo 180°.

° DopMyIHpPOBaTh ONPEICICHUS
TPUTOHOMETPUYECKUX (PYHKIIMH TYIIBIX
U TIPSMBIX YTJIOB.;

° BrIBOIUTE TEOpEMY KOCUHYCOB
U TEopeMy CHHYCOB (C paanycoMm
ONUCAaHHOM OKPY>KHOCTH).;

° Pemrate TpeyrojapHUKY.;

° Pewate mpakTuueckue 3agauu,
CBOJAIIMECS K HaXO0X/ICHUIO
Pa3IMYHBIX 3JIEMEHTOB
TPEYrOJIbHUKAX.;

https://resh.edu.ru/subject/lesson/25
09/main/

1.2.

Kocunyc 1 cMHyC npsiMOro U TyIoro yria.

1.3.

Teopema kocunycoB. (O600mEHHAs)

TeopeMa CHHYCOB (C PalycOM OMHUCAHHOM

OKPYKHOCTH).

° DOopMyIUpPOBaTh OINPEIECIICHUS
TPUTOHOMETPUYECKUX (PYHKIIMH TYIBIX
U IPSIMBIX YIJIOB.;

° BriBoAUTE TEOPEMY KOCHUHYCOB
U TeopeMy CHHYCOB (C paanycom
OIMCaHHOM OKPY>KHOCTH).;

° Pewate TpeyrojapHuKu.;

° Pewate npaktudeckue 3anauu,
CBOJAIIMECS K HAaXO0XKJEHUIO
pa3INYHBIX 3JIEMEHTOB
TPEYroJIbHUKAX.;

https://resh.edu.ru/subject/lesson/25
09/main/

https://www.yaklass.ru/p/geometria/
9-klass/sootnosheniia-mezhdu-
storonami-i-uglami-treugolnika-
skaliarnoe-proizvedeni_-
9222/sootnosheniia-mezhdu-
storonami-i-uglami-treugolnika-
9281/re-7ad3359e-27dd-4ae0-9272-
8flce3e75ec2
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https://skysmart.ru/articles/mathema
tic/teorema-sinusov

1.4. | HaxoxzaeHue 1JI1MH CTOPOH U BEJIMYUH YIJTIOB
TPEYrOJbHUKOB.

1.5. | ®opmyna nmiomaay TpeyroiabHUKA Yepe3
JIB€ CTOPOHBI U YTOJI MEX1Yy HUMH.

1.6. | Dopmyna TuIOmAAM  YETHIPEXYTOJIHHHUKA
4yepes3 ero AMaroHajau ¥ yroj MKy HUMHU.

1.7. | IlpakTHueckoe NPUMEHEHHE JOKa3aHHBIX

TeopeM

° DopMynHpOBaTh OMPEAETICHHS
TPUTOHOMETPUYECKUX (PYHKIMH TYIBIX
Y TIPSIMBIX YTJIOB.;

° BrIBOINTE TEOpEMY KOCHHYCOB
U TEOpeMy CHHYCOB (C paauycoMm
ONUCAaHHOM OKPY>KHOCTH).;

° Pewate TpeyroapHUKY.;

° Pemarp mpaxkTuueckue 3amadm,
CBOJISIIIIUECS K HaXO0X/ICHUIO
Pa3IMYHBIX JJIEMEHTOB
TPEYrOJIbHUKAX.;

° DopMynHpOBaTh OMPEACTICHHS
TPUTOHOMETPUIECKHUX (PYHKITUH TYITBIX
Y TIPSIMBIX YTJIOB.;

° BrIBOIMTE TEOpEMY KOCHHYCOB
U TeopeMy CHUHYCOB (C paanycom
OTNMCaHHOU OKPY>KHOCTH).;

https://resh.edu.ru/subject/lesson/20
40/main/

https://skysmart.ru/articles/mathema
tic/Kak-nayti-ploshchad'-
pryamougol'nika

https://www.resolventa.ru/spr/plani
metry/sgf.htm

° Pewate TpeyrojapHuKu.;
[ ] Pemrate MNPaKTHUYCCKUC 3a/la4vH,
CBOAAIIUECCA K HaXO0XIACHUIO
Ppa3InYHbIX DJICMEHTOB
TPCYroJIbHUKAax.;
Hroro no pazneny 16
2.1. |IlousTHe o npeobpazoBaHUU TOJOOHS. ° OcBauBatb nousitue | https://infourok.ru/konspekt-uroka-

npeoOpa3oBaHus MOI00US.;

geometrii-preobrazovanie-
podobiya-3729454.html
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2.2.

COOTBETCTBEHHBIC  DJIEMCHTEHI HOI[O6HBIX

¢buryp.

° HccnenoBath  OTHOLICHHE
JIMHEWHBIX 3JIEMEHTOB (Uryp HpH
npeoOpa30BaHUU MOA00US. ;

° Haxonuth IPUMEPHI
no00wmst B OKpYXarolen
JICHCTBUTEIILHOCTH.

[ BI)IBOIII/ITI) MCTPUYCCKUC

COOTHOUICHUSA MEXIY OTPE3KaMu
XOpJ, CEKyIIMX M KacaTeJIbHBIX C
UCIIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB
1 TIOJIOOHBIX TPEYTOJIbHUKOB.;

° Pemars  reomerpuueckue
3a/ayd M 3aJa4d U3 PpearbHOU
JKU3HU c UCII0JIb30BAaHUEM

MOJOOHBIX TPEYTOIHHUKOB.;

2.3. | TeopeMa o mpou3BEACHUU OTPE3KOB XOP/I,
Teopema O MPOU3BEIEHUN OTPE3KOB
CEeKYIIINX, TeOpeMa O KBajpaTe
KacaTeJIbHOM.

2.4. |llpuMeHEHHE B PEIICHHH TE€OMETPUYECKHUX

3aga4

° OcBauBaTh MOHSITHE
npeoOpa3zoBaHus MOI00Ms.;
° HccnenoBaTh  OTHOIIECHHE

JUHEHHBIX 3JE€MEHTOB (QUryp INpu
npeoOpa3oBaHUU M0100US. ;

° Haxonuts MIPUMEPBI
nmoaoous B OKpY’Karoleu
JNEUCTBUTEIILHOCTH.

° BreiBOIUTE METPUYECKHUE

COOTHOUIEHUSI MEXIYy OTpe3KamMHu
XOpA, CEKYIIMX U KacaTelIbHBIX C
UCIIOJIb30BAaHUEM BIIMCAHHBIX YIJIOB
Y TIOJTOOHBIX TPEYTOJILHUKOB.;

° Pemate reoOMEeTpUYECKUE
3aa4M M 3a7a4M U3 PeajlbHOH
JKU3HUA c HUCIOJIL30BaHUEM

MOJI00HBIX TPEYTOJIbHUKOB.;

https://infourok.ru/prezentaciya-po-
geometrii-na-temu-proizvedeniya-
otrezkov-hord-i-sekuschih-
2896250.html
https://interneturok.ru/lesson/geome
try/9-klass/itogovoe-povtorenie-
kursa-geometrii-za-79-
klassy/tochka-vnutri-i-vne-

okruzhnosti



https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti

Uroro no pazaeny

10

3.1. | Onpenenenue BEKTOPOB, CIOKEHHUE U
Pa3HOCTh BEKTOPOB, YMHOXKEHHE BEKTOPa
Ha YHCIIO.

3.2. | Ousmueckuii M TEOMETPUUYECKHH CMBICI
BEKTOPOB.

3.3. | Paznoxenne BEKTOpa o TIBYM
HEKOJUITMHEApHBIM BEKTOpaM.

3.4. | KoopauHatbl BEKTOpA.

° Hcnonb30BaTh BEKTOPHI Kak
HaIpaBJICHHBIE OTPE3KH,
HCCJIEIOBATD reOMEeTPUYECKHIA
(mepemerienne) © - (QUINUECKUIH
(cuita) CMBICIIBI BEKTOPOB. ;

° 3HaTh OINpPENETICHUs] CyMMBbI
U Pa3HOCTH BEKTOPOB, YMHOXCHHS
BEKTOpa Ha YMHCJIO, HCCIEN0BaTh
TCOMETPUYCCKUA H  (PU3HYCCKHUI
CMBICTIBI 3TUX OIEPALUH.;

° Pemarr  reomerpuueckue
3aa4uu c HCII0JIb30BAHUEM
BEKTOPOB.;

° PacknanpiBate BEKTOp 11O
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.;
° Hcnonp30Bare  cKamsipHOE
IIPOU3BE/ICHNE BEKTOPOB, BEIBOJUTH
€ro OCHOBHBIE CBOMCTBA.;

° Beruucnsats CyMMY,
pa3sHOCTh u CKaJIIpHOE
IIPOU3BE/ICHUE BEKTOPOB B
KOOpJMHATAX.;

) [TpumeHATH CKaJIsIpHOE

MMPOU3BCIACHUC JId HaXOXKIACHUA
JJIMH U YTJIOB.;

https://www.yaklass.ru/p/geometria/
9-klass/vektory-9232/pravila-
slozheniia-i-vychitaniia-vektorov-
9239/re-ced6b05¢c-480a-470e-aa88-
721b08d27235
https://www.yaklass.ru/p/geometria/
9-klass/vektory-9232/pravila-
slozheniia-i-vychitaniia-vektorov-
9239/re-a4104f06-42a6-4417-ac0a-
4e0c7ae17995

https://www.yaklass.ru/p/geometria/
10-klass/vektory-v-prostranstve-
deistviia-s-vektorami-
9248/opredelenie-i-fizicheskii-
smysl-vektora-v-prostranstve-9286

https://resh.edu.ru/subject/lesson/30
38/main/

https://www.yaklass.ru/p/geometria/
9-klass/metod-koordinat-
9887/vektor-v-sisteme-koordinat-
9247/re-9dbdf20d-28ae-4219-9d05-
ae89cec4022a



https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://resh.edu.ru/subject/lesson/3038/main/
https://resh.edu.ru/subject/lesson/3038/main/
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a

3.5. | CkanspHoe npou3BeicHUE BEKTOPOB, €r0
MIPUMEHEHHE JUI HAaXOXKACHUS UIUH U
YTJIOB.

3.6. | Pemenue 3a7a4 ¢ MOMOIIBbIO BEKTOPOB.

3.7. | llpumeHeHne BEKTOPOB JIJIsl PEIICHUS 33124

KHMHEMATUKHU U MCXaHUKHU

® Hcmons3oBaTh BCKTOPbI KaK
HaITpaBJICHHBIC OTPE3KU,
HUCCICI0BATH I‘COMeTpI/I‘-IeCKI/If/'I

(mepememienne) W PU3HUCCKUI
(cuiia) CMBICIIBI BEKTOPOB.;

° 3HaTh ONpENENCHUs CyMMBbI
U Pa3HOCTH BEKTOPOB, YMHOXCHHS
BEKTOpa Ha YHCIO, HCCIEIOBaTh
TEOMETPHUECKUH H  (U3NIECKUI
CMBICJIBI ATUX Ollepaluil.;

° Pemate reoMeTpuyecKue
3a1auu c HCII0JIb30BaHUEM
BEKTOPOB.;

° PacknanpiBath BEKTOp 11O
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.;
° Hcnonp30BaTe  CKasIpHOE
MIPOU3BE/IEHNE BEKTOPOB, BEIBOJUTH
€ro OCHOBHBIE CBOMCTBA.;

o Berancnsarte CyMMYy,
pa3sHOCTh u CKaJIsipHOE
IIPOU3BEICHUE BEKTOPOB B
KOOpJAMHATAX.;

° IIpumeHnATH CKaJIIpHOE

MIPOU3BEIECHUE Ul HAXO0XKICHUS
JUIMH U YTJIOB.;

https://www.yaklass.ru/p/geometria/
9-klass/sootnosheniia-mezhdu-
storonami-i-uglami-treugolnika-
skaliarnoe-proizvedeni_-
9222/skaliarnoe-proizvedenie-
vektorov-svoistva-9526

https://www.yaklass.ru/p/geometria/
9-klass/metod-koordinat-
9887/reshenie-prosteishikh-zadach-
v-koordinatakh-9250/re-8fd741d3-
706d-4e10-8fd6-92708da6cffc

https://znanio.ru/pub/317

Hroro no pasneny: 12

4.1. | ldexapToBbl ~ KOOpIMHATHI ~ TOYEK  Ha
TUTOCKOCTH.

4.2. | YpaBHeHHE MPSIMOH.

L OcBaunBarb MIOHATHE
MIPSAMOYTOJIBHOU CHUCTEMBI
KOOpPJHHAT, JIEKapTOBBIX

KOOpAWHAT TOYKH.;

https://www.yaklass.ru/p/geometria/
9-klass/metod-koordinat-



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708da6cffc
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708da6cffc
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708da6cffc
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708da6cffc
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708da6cffc
https://znanio.ru/pub/317
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3

4.3. | YrnoBoii k03¢ UIHEHT, TAHT€HC yTia
HaKJIOHA, TapaJuIeTIbHbIE U
NEPIICHIUKYIISIPHBIE TIPSIMBIE.

4.4. | YpaBHEHUE OKPY>KHOCTH.

4.5. | HaxoxaeHue KoOpJuHAT TOUYEK MepecedeHn
s OKPY>KHOCTHU U TIPSIMOH.

4.6. |Metrog  KOoOpAWMHAT  TPU  PEUICHUH

reOMCTPHUICCKUX 3aaa4.

° BoeiBoguTh ypaBHEHUE
MIPSIMOM M OKPYKHOCTH.;
) BoiaensTe monHbIA KBagpat

JUTSL HAXOXKICHUSI LIEHTPA U pajuyca
OKPY’KHOCTH 110 €€ YPaBHEHHIO.;

° Penrate 3a7a4u Ha
HaXOXXJICHUE TOYEK IEPECCUCHUs
OpsIMBIX M OKPYXXHOCTEH ¢
MOMOIIIbIO0 METO/1a KOOP/IMHAT.;

° Hcnons3oBath CBOICTBa
yIII0BOro KO3 UIMEHTa MPSMOn
Opu  pelieHud  3adad, Ul
onpeeeHus pacIoIOKEHUS
MPSIMOM.

° [TpumeHsITH KOOPIMHATHI
IpH PELICHUH TEOMETPUUYECKUX U
MIPAKTUIECCKIX 3aj1ad, TUTST
MOCTPOCHHUS MaTeMaTHYECKUX
MoJIeNiel peabHBIX 3a7a4 («MeTox
KOOpJMHATY).;

° ITonw30BaThCH s
MOCTPOCHUS U HCCIEeNOBaHUM
1M(POBBIMU peECypCaMu.;

° 3HAKOMHUTBCS C HCTOpUEH
Pa3BHUTHS TCOMETPHH.;

9887/uravnenie-okruzhnosti-

uravnenie-priamoi-12247/re-

bbd7dd94-cd7b-473e-b426-

96cch9c0efa3

https://infourok.ru/konspekt-uroka-
uglovoj-koefficient-pryamoj-s-
podgotovkoj-k-0ge-5005776.html

https://www.yaklass.ru/p/geometria/
9-klass/metod-koordinat-
9887/uravnenie-okruzhnosti-
uravnenie-priamoi-12247/re-
bbd7dd94-cd7b-473e-b426-
96¢cch9cOefa3

https://www.yaklass.ru/p/geometria/
9-klass/metod-koordinat-
9887/uravnenie-okruzhnosti-
uravnenie-priamoi-12247/re-
67c5a588-2bc7-4cc3-aald-
1f7del1e3b060/pe?resultld=3739535
245&c=1

https://resh.edu.ru/subject/lesson/30
39/start/



https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://resh.edu.ru/subject/lesson/3039/start/
https://resh.edu.ru/subject/lesson/3039/start/

4.7.

Hcnonn3oBanne MCTO/Ja KOOpAUHAT B
MPAaKTUYCCKUX 3a/ladax

https://resh.edu.ru/subject/lesson/25
08/main/

Hroro no pazneny:

5.1. | [IpaBuibHBIE MHOTOYTOJIbHUKH,
BBIUUCIICHUE UX 3JIEMEHTOB.

5.2. | Ywucno [J u [ymHa OKPYKHOCTH.

5.3. | dnuHa n1yru OKpy>KHOCTH.

5.4. | Pagnannas Mepa yria.

° DopMyJIMpOBAThH
oIpezeieHue IIPABUJIBHBIX
MHOI'OYTOJIbHUKOB, HAaxOIWUTb UX
DJIEMEHTHL.;

° ITomp30BaThCH MOHSITHEM
JUTMHBI OKPYKHOCTH, BBEJEHHBIM C
[MOMOILIBIO MIPaBUIIbHBIX
MHOT'OYTOJIbHUKOB, ONpEeACIISITh
quCNo ], JJIMHY AYTH U paJHaHHYIO
Mepy yria.;

° [IpoBoguTe mepexox  OT

paguaHHON MepHI yria K rpagyCHON
1 Hao0OpoT.;

° Onpenensith IUIOILA/1b
Kpyra.;
° BeiBoguts  gopmynsl (B

TpalyCHOM M paJiuaHHOU Mepe) JIst
JUIMH JyT, IUIOLIAJEd CEKTOPOB MU
CETMCHTOB.;

° Brruncisars ILIOIIA AN
buryp, BKIIOYAONIUX SJIEMEHTHI
OKPYXKHOCTH (KpyTa).;

° Haxoauts JIomagn B
3a7a4ax peajbHOU JKU3HU.;

https://www.yaklass.ru/p/geometria/
9-klass/dlina-okruzhnosti-i-
ploshchad-kruga-9241/pravilnye-
mnogougolniki-9246/re-983bb30f-
8304-4d02-a739-40bb351ch45d

https://www.yaklass.ru/p/geometria/
9-klass/dlina-okruzhnosti-i-
ploshchad-kruga-9241/dlina-
okruzhnosti-ploshchad-kruga-
9494/re-80ba7b3a-e82¢c-4b90-b115-
ed6027b17826

https://www.yaklass.ru/p/geometria/
9-klass/dlina-okruzhnosti-i-
ploshchad-kruga-9241/dlina-
okruzhnosti-ploshchad-kruga-
9494/re-80ba7b3a-e82¢c-4b90-b115-
ed6027b17826

https://resh.edu.ru/subject/lesson/47
33/conspect/



https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://resh.edu.ru/subject/lesson/4733/conspect/
https://resh.edu.ru/subject/lesson/4733/conspect/

5.5. |[lmomans Kpyra ® €ro 2JIEMEHTOB
(cexTopa u CErMEHTA).
5.6. | Beruucnenwue ruiomasei buryp

BKIIFOHAIOMIUX 3JICMCHTHBI KpyTra.

https://www.yaklass.ru/p/geometria/
9-klass/dlina-okruzhnosti-i-
ploshchad-kruga-9241/dlina-
okruzhnosti-ploshchad-kruga-
9494/re-80ba7b3a-e82¢c-4b90-b115-
ed6027b17826

https://resh.edu.ru/subject/lesson/25
14/start/
https://resh.edu.ru/subject/lesson/25
12/start/

Hroro no pazneny:

6.1. | [loHsTHE O ABMKEHUH TUIOCKOCTH.

6.2. | [TapannenbHbIi TepeHoc, MOBOPOT
U CUMMETpHSI.

6.3. | Ocu u IEHTPBI CHMMETPHH.

e  Pa3bupatb MIPUMEpBHI,
WJUTIOCTPUPYIOLIHE TIOHSTHS
JIBWKEHHUs, LEHTPOB M  OCEH
CUMMETPUN.;

e  DopMynMpOBATH
OIIpeeIeHUS apajyIeIbHOTO
IepeHoca, I[OBOPOTa M OCEBOH
CUMMETPUU.;

e BrBOguTE HX CBOWCTBa,
HaxXOJUTh HEIOJBUKHBIE TOUKH.;
° Haxonute neHTpel u ocu
CUMMETpPUI pocTeHux Guryp.;
e [IpuMeHATH nNapaIEIbHBIN
IIEPEHOC U CHMMETPHUIO IIPH
pElIeHNN TeOMETPUYECKHUX 3a7ad
(pa3bupaTh puMepsbl).;

https://www.yaklass.ru/p/geomet
ria/9-klass/dvizhenie-
10434/poniatie-dvizheniia-
simmetriia-10437/re-150d4afe-
9334-462c-abe7-22a9b9b43f10

https://www.yaklass.ru/p/geomet
ria/9-klass/dvizhenie-
10434/parallelnyi-perenos-i-
povorot-9251/re-35537b4b-fe94-
48de-8388-56489h9264e2

https://resh.edu.ru/subject/lesson/
2010/main/



https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://resh.edu.ru/subject/lesson/2514/start/
https://resh.edu.ru/subject/lesson/2514/start/
https://resh.edu.ru/subject/lesson/2512/start/
https://resh.edu.ru/subject/lesson/2512/start/
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://resh.edu.ru/subject/lesson/2010/main/
https://resh.edu.ru/subject/lesson/2010/main/

6.4.

[Ipocreiiie npUMEHEHUST B pPELICHUU
3azad.

® Hcmons3oBaTh JJIA
IIOCTPOCHUA n I/ICCJ'ICI[OBaHI/Iﬁ

1 (poBBIC PECYPCHL.;

https://infourok.ru/urok-po-
matematike-dlya-klassa-
pravilnie-mnogougolniki-
reshenie-zadach-1178089.html

Hroro no pazneny:

7.1.

[ToBTOpEHNE OCHOBHBIX MOHATHIA
1 METOJIOB KypCOB 7—9 KJ1accoB,
00001IeHNE U CUCTEMATH3AIAS 3SHAHUHA.

7.2.

[Ipocreiimue reomerpuyueckre GUrypsl u
UX CBOMCTBA.

7.3.

H3MCpCHI/IC reoOMCTPHUYCCKUX BCIUYHH.

° OnepupoBaTh MOHSATHSIMU:
durypa, Touka, mpsMas, Yrodi,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHUHN TPEYTOJbHUKH,
NPSIMOYTOJIBHBIH TPEYTOJIbHUK,
MeanaHa, OHCCEKTpuca U BBICOTA
TPEYroJIbHUKA, IapajuIeIorpamMM,
poMO, TpPsIMOYTOJIBHHUK, KBaJpar,
Tparenws; OKPY>KHOCTB,
KacaTeJIbHasl; paBeHCTBO U Moaooue
¢uryp, TPEYTOJIbHUKOB;
napajieIbHOCTh u
NEePIEHIUKYIISIPHOCTD TPSIMBIX,
yroJl MeXJy NPsIMbIMU, CUMMETpPUs
OTHOCHUTEJIBHO TOYKHA U TIPSMOH;
JUIMHA, PACCTOSHUE, BEIUYHHA
yria, mioaab, IEpUMETp.;

° Hcnonb3oBate  (OPMYIIBL:
nepuMeTpa " TUTOTIA M
MHOT'OYTOJIbHUKOB, JUTUHBI
OKPY)KHOCTH W TUIOIIAJNA KpYTa,
00BEMa IPSIMOYTOJIBHOTO
napajuiesienunena. ;

https://interneturok.ru/lesson/algebr
a/9-klass/itogovoe-povtorenie-
kursa-algebry-9go-
klassa/povtorenie-i-sistematizatsiya-
kursa-algebry-7-9-klassa-
preobrazovanie-vyrazheniy
https://www.yaklass.ru/p/algebra
https://infourok.ru/issledovatelskaya
-rabota-po-matematike-na-temu-
obobshenie-i-sistematizaciya-
uchebnogo-materiala-kursov-7-9-
klassov-4314350.html

https://resh.edu.ru/subject/lesson/72
85/conspect/

https://www.yaklass.ru/p/geometria/
7-klass/nachalnye-geometricheskie-
svedeniia-14930/izmerenie-
otrezkov-i-uglov-9704/re-8118f3d0-
7a8f-413a-91cc-9e12cff98c74



https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://resh.edu.ru/subject/lesson/7285/conspect/
https://resh.edu.ru/subject/lesson/7285/conspect/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74

7.4.

TpeyroapHUKH.

. OnepupoBaTh  MOHATUAMM:
MPSMOYTOJIbHAs CHCTEeMa
KOOPAMHAT, BEKTOP; UCIOJIb30BaTh
AT TOHATUS JUIsl TPEACTaBICHUS
JIAaHHBIX W PEILICHHS 3a]a4y, B TOM
yucie W3 JIPYruX  Y4eOHBIX
MPEIMETOB.

. PemraTe 3aJ1a49u Ha
MNOBTOPEHHE OCHOBHBIX MOHSITHH,
WUIFOCTPALIMKO  CBSA3€H  MEXIy
Pa3JIMYHBIMU YaCTSAMH Kypca.;

. Bri6upath METO/I IS
pelIeHus 3a/1a4u.;

. PemraTe 3aJ1a49u nu3
MMOBCETHEBHOM KU3HU. |

https://resh.edu.ru/subject/lesson/20
40/start/
https://www.yaklass.ru/p/geometria/
9-klass
https://www.yaklass.ru/p/geometria/
9-klass/sootnosheniia-mezhdu-
storonami-i-uglami-treugolnika-
skaliarnoe-proizvedeni_-
9222/sootnosheniia-mezhdu-
storonami-i-uglami-treugolnika-
9281
https://www.yaklass.by/p/geometriy
a/9-klass/vpisannye-i-opisannye-
mnogougolniki-3443/vpisannaia-i-
opisannaia-okruzhnost-3450/re-
44a00ffc-ed9c-4e4f-bb67-
45361f4c6d65

7.5.

[TapannensHble U
MpsIMBIE.

NEPIEHANKYJIIPHBIE

7.6.

OKpy>KHOCTb U KpYT.

° OnepupoBaTh MOHATUSMU:
¢urypa, Touka, mpsMas, yroi,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHHMM TPEYrOJIbHUKH,
MPSIMOYTOJTBHBIH TPEYTOJIHHUK,
MenuaHa, OHCCEeKTpHca U BBICOTA
TPEYrONbHUKA, IapauIeIOrpaMM,
poMO, TpPsIMOYTOJBHHUK, KBaJpar,
Tparnenws; OKPY>KHOCTB,
KacaTeJbHasl; paBeHCTBO U Moaooue

https://www.yaklass.by/p/matemati
ka/5-klass/nagliadnaia-geometriia-
12325/parallelnye-i-
perpendikuliarnye-priamye-12353

https://www.yaklass.ru/p/geometria/
9-klass/dlina-okruzhnosti-i-
ploshchad-kruga-9241/dlina-
okruzhnosti-ploshchad-kruga-9494



https://resh.edu.ru/subject/lesson/2040/start/
https://resh.edu.ru/subject/lesson/2040/start/
https://www.yaklass.ru/p/geometria/9-klass
https://www.yaklass.ru/p/geometria/9-klass
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%

7.7. | 'eomeTpudecKkue MOCTPOCHUS.

7.8. | Yrubl B oKpy>XKHOCTH. Brincanueie u
OIMCaHHbBIE OKPY)KHOCTH
MHOTOYT'OJIbHUKOB.

7.9. |IlpsmMast 1 OKPY>KHOCTb.

7.10. | YerpipéxyronpHuKd. Brimcanueie u
OTHMCAaHHBIE YETHIPEX YT OJIbHUKH.

7.11. | Teopema IIudaropa u Hayana

TpuroHomerpuu. Pemenue odmumx
TPEYTOJIbHUKOB.

¢buryp, TPEYrOJIbHUKOB;
[1apaJUIEIbHOCTD u
NEPIEHIUKYJIPHOCTD IPSIMBIX,

YroJI MEKIY NPSMBIMH, CUMMETPUS
OTHOCHUTEJIBHO TOYKH U IIPSAMOM;
JUIMHA,  PACCTOSIHUE,  BEIUYHMHA
yria, Iaomanb, IEPUMETP.;

° Hcnonb3oBate  (OpPMYIBL:
nepuMerpa u iouaau
MHOI'OYTOJIbHUKOB, JUIUHBI
OKPYXHOCTM M IUIOLIAAM Kpyra,
00BbEMa IPSIMOYTOJIBHOTO
napajuiesenunena. ;

° OnepupoBaTb MOHATUSAMMU:
IPSIMOYTOJIbHAS cucTema

KOOpPAMHAT, BEKTOP; UCIOJIb30BaTh
AT TOHATUS Uil TPEACTABICHUS
JAHHBIX W peuieHus 3a7ad, B TOM
qyucie W3 JAPYTUX  y4eOHBIX
MPEIMETOB.;

° Pemars 3a3]1aun Ha
IIOBTOPEHHUE OCHOBHBIX IIOHSTHH,
WIUTIOCTPALIMIO  CBS3EH  MEXKIY
pa3IMYHBIMH YaCTIMH Kypca.;

° Bri6upats METOI 1A
pelieHus 3a1auu. ;
° Pemnrate 3a1aun n3

IMOBCEIHEBHOM JKH3HHU.,

https://infourok.ru/urok-okruzhnost-
geometricheskie-postroeniya-
4502905.html

https://interneturok.ru/lesson/geome
try/8-klass/effektivnye-
kursy/okruzhnost-i-mnogougolniki-
chast-2-tsentralnye-vpisannye-i-
opisannye-ugly

https://resh.edu.ru/subject/lesson/30
36/main/

https://www.yaklass.ru/p/geometria/
8-klass/okruzhnost-
9230/vpisannaia-i-opisannaia-
okruzhnosti-9244/re-2ace242a-
389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/
8-klass/okruzhnost-
9230/vpisannaia-i-opisannaia-
okruzhnosti-9244/re-5¢73536¢-
3e29-4b74-ae2b-d6972dadd2ac

https://resh.edu.ru/subject/lesson/14
90/main/
https://resh.edu.ru/subject/lesson/20
40/main/



https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://resh.edu.ru/subject/lesson/3036/main/
https://resh.edu.ru/subject/lesson/3036/main/
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-30973968caf9
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5c73536c-3e29-4b74-ae2b-d6972dadd2ac
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/1490/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/

https://resh.edu.ru/subject/lesson/73
14/conspect/

7.12. | IlpaBuiibHbIE MHOTOYTOJIBHUKH.

7.13. | [IpeoOpa3zoBaHMs TUIOCKOCTH.

7.14. | IBuxenus. [logobue. Cummerpus.

7.15. | ILtomans. Berunucnenue mioraaei.
[Tnomanu mogoO6HBIX duryp.

7.16. | JlekapTOBBI KOOPAWHATHI HA TUIOCKOCTH.

7.17. | BexTophbl Ha MJIOCKOCTH

° OnepupoBaTb MOHATUSAMU:
¢urypa, Touka, mpsAMas, Yroi,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN
¥ PaBHOCTOPOHHHI TPEYTOJIbHUKH,
HPSMOYTOJIBbHBIN TPEYTrOJIbHUK,
MeJuaHa, OMCCEKTpHCa M BBICOTA
TPEYroJIbHUKA, IMapauIeIorpaMM,
poOMO, TPSIMOYTOJBHHK, KBAJApar,
Tpanenus; OKPY’KHOCTb,
KacaTeJIbHasl, paBeHCTBO U 101001e
duryp, TPEYTrOJIbHUKOB;
HapauIeIbHOCTh u
HEePIEHAUKYISIPHOCTD NPSMBIX,
YroJl MEXy MPSIMBIMHU, CHMMETPUS
OTHOCHUTEJIBHO TOYKH M TPSIMOH;
JUIMHA,  PACCTOSHUE, BEIWYHHA
yria, Iomaab, HepuMeTp.;

° Hcnons3oBate  hopmybl:
nepumeTpa u IUTOIIAH
MHOTOYTOJIbHUKOB, JUTHHBI
OKPY)KHOCTH M TUIOIIAAU KpYTa,
00BéMa MPSIMOYTOJIbHOTO
napajiesienunesa. ;

° OnepupoBarh  MOHATHAMMU:
pSAMOYTOJIbHAs cucreMa

KOOpJAuHAT, BEKTOP, HUCIOJb30BaTh
9TU MOHATHUA JI1 TPCACTABIICHHUA
JaHHBIX W PCHICHUA 3aJad, B TOM

https://resh.edu.ru/subject/lesson/20
37/start/

https://resh.edu.ru/subject/lesson/57
31/start/22407/

https://resh.edu.ru/subject/lesson/31
38/start/

https://resh.edu.ru/subject/lesson/20
13/main/
https://resh.edu.ru/subject/lesson/14
84/main/

https://resh.edu.ru/subject/lesson/69
21/conspect/

https://resh.edu.ru/subject/lesson/25
07/main/



https://resh.edu.ru/subject/lesson/7314/conspect/
https://resh.edu.ru/subject/lesson/7314/conspect/
https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/5731/start/22407/
https://resh.edu.ru/subject/lesson/3138/start/
https://resh.edu.ru/subject/lesson/3138/start/
https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://resh.edu.ru/subject/lesson/6921/conspect/
https://resh.edu.ru/subject/lesson/6921/conspect/
https://resh.edu.ru/subject/lesson/2507/main/
https://resh.edu.ru/subject/lesson/2507/main/

yucie W3 JIPYruX  Y4eOHBIX
MPEIMETOB.

° Pemarsn 3a3J1aun Ha
MOBTOPEHHE OCHOBHBIX TMOHSITHH,
WUTIOCTPALIMIO  CBSA3EH  MEKIY
Pa3IMYHBIMU YaCTSAMHM Kypca.;

° Bri6upats METOJI hiae: |
pelIeHus 3a1a4u.;
° Penrtate 3a1aun u3

IMOBCETHEBHOM JKHU3HU.,

Hroro no pazneny:

OBILEE KOJIMYECTBO
I[TPOT'PAMME

YACOB

1o

68




ITOYPOYHOE INTAHUPOBAHHE

Ne Tema ypoka KounyecTBO 4acoB Buabl, popmMbl KOHTPOJIS

i BCEro | KOHTP | MPaKTH
OJIbH | YecKHue
ble padoThI
pador
bl

1. 1

2. 1

3. 1

4. 1

S. 1

6. 1

7. 1

8. 1

9. 1

10. 1

11. 1

12. 1

13. 1

14. 1

15. 1

16. 1

17. 1

18. 1

19. 1

20. 1

21. 1

22. 1

23. 1

24, 1

25. 1




26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.




56. 1
ST 1
58. 1
59. 1
60. 1
61. 1
62. 1
63. 1
64. 1
65. 1
66. 1
67. 1
68. 1
OBUIEE KOJIMYECTBO | 68 |7
YACOB I1O
I[TPOTPAMME

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA

Bri6epute yueOHbIE MaTepuabl
Beenure cBoil BapuaHT:

METOINYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

BBenute nanabie

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anektponHas mkoia. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Snpexc. Yuebnux» https://education.yandex.ru/home/
«SKmaccey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

«Cupuyc. Onnaitay . https://edu.sirius.online

«MapxkeTnieiic 00pa3oBaTeJbHBIX YCJIyI»

«Supekcy, «1C», «Yun.py», «Ckaitenr», «Koasapacy,
u3narenbcTBo «IIpocBemenue» u apyrue. https://elducation.ru/
«MHTepHEeTY poK» —. https://interneturok.ru/



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/

O6pasoBarenbHas iathopma «Jlexra» . https://lecta.rosuchebnik.ru/

https://edu.skysmart.ru/

MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOT'O
MPOLIECCA

YYEBHOE OBOPYJIOBAHUE

VYkaxure yueOHOe 000pyI0BaHHE

OBOPYJIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPALINI

VYkaxute 000pyIOBaHKE IS POBEJCHUS PE3EHTANNH, TEMOHCTPAIAN


https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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