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IHHOACHUTEJIBHAA 3AITMCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pabouas mporpamma no yuebnomy kypey "I'eomerpus” ans oOydaromuxcs 9 kinaccoB pazpaboTaHa Ha OCHOBE
denepanbHOrO rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapPTa OCHOBHOTO O0IIEro 00pa3oBaHus C yUETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEIBIBIIEMBIX K MATEMaTHUECKOMY 00pa30BaHUIO, U TPAJAULINI
poccuiickoro o0pa3oBaHusl, KOTOPBIE 00ECTIEYNBAIOT OBJIAICHHE KIFOYEBBIMH KOMIIETEHIMSIMH, COCTABIISIO-
[IMMH OCHOBY JIJIsl HEITPEPBIBHOTO 00Pa30BaHMUS M CAMOPA3BUTHS, @ TAKXKE LETOCTHOCTh OOIMIEKYIBTYPHOTO,
JIUYHOCTHOTO M MO3HABATEIHLHOTO pa3BUTHA 0Oydaronmxcsa. B mporpamme yureHsl ujen u nosoxenus: Kon-
IENIUU Pa3BUTHSI MaTeMaTH4Ieckoro oopaszoBanus B Poccuiickoii @enepanun. B snoxy nudposoit Tpancdop-
MaIi# BceX cep 4eT0BEYECKON AeATEIbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YEII0OBEKOM
0e3 6a30BOM MaTeMaTHYECKOW TIOJATOTOBKU. YIKE B IIIKOJIE MAaTEMATHKA CITy)KHUT OIOPHBIM IIPEIMETOM JUIS
M3YYCHUS CMEXHBIX JUCIUIUINH, a TIOCJIC IIKOJIBI peaIbHON HEOOXOMMOCTRIO CTAHOBUTCS HETIPEPHIBHOE 00-
paszoBaHue, yTO TpeOyeT MOTHOIIEHHOM 0a30BOM 00111e00pa30BaTeIbHON MOATOTOBKM, B TOM YHCIIE U MaTeMa-
THYECKOU.

3T0 00YCIOBIEHO TE€M, YTO B HAIIIM JIHU PACTET YNCIIO MPO(deccHil, CBsI3aHHBIX C HEMTOCPECTBEHHBIM IPUMEHE-
HUEM MAaTeMaTHKH: U B cepe SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHUUECKUX 00JIACTAX, U JaXKe B TYMaHUTap-
HbIX cpepax. Takum 006pa3om, Kpyr MKOJLHUKOB, JUIsI KOTOPBIX MAaTEMaTHKa MOYKET CTaTh 3HAUMMbBIM TMpeaMe-
TOM, pacIIupseTcs.

[IpakTrueckas Mojae3HOCTh MaTEMATHKU 00YCIOBIIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCSA (QyH/IaMEHTaJIbHbIE
CTPYKTYPBI HaIllero MUpa: MIPOCTPAaHCTBEHHBIE ()OPMBI M KOJIMYECTBEHHBIEC OTHOIICHUS OT MPOCTEHUIIINX, YCBa-
MBAEMBIX B HETIOCPEICTBEHHOM OIIBITE, /IO JIOCTATOYHO CJIIOKHBIX, HEOOXOUMBIX JIJIsl PA3BUTHS HAyYHBIX U
MPUKIIAIHBIX UAeH. be3 KOHKPETHBIX MaTeMaTH4YECKUX 3HAHUH 3aTPYTHEHO NOHUMaHUE IPUHIUIIOB YCTPOM-
CTBa U UCIIOJIb30BAHUS COBPEMEHHOMN TEXHUKH, BOCTIPUATHE W UHTEPIIPETAINS Pa3HOOOPa3HOM COIMaIbHOM,
SKOHOMUYECKOH, TONUTHYECKON nH(popmaru, Mmaiod(hGEeKTHBHA MMOBCETHEBHAS TIPAKTUYECKAS JIEATEIh-
HOCTh. Kak1oMy 4elnoBeKy B CBOEH KU3HU MTPUXOIUTCS BBITIOJHATH PACUETHI U COCTABIISATH AITOPUTMBI, HAXO0-
IUTh U IPUMEHATh POPMYIIBI, BIaJIeTh MIPAKTUUECKUMU IPpUEMaMU T€OMETPUIECKIX U3MEPEHHH U MOCTpoe-
HUH, YUTaTh UHPOPMAIIHIO, IPEACTABICHHYIO B BUJIE TaOJIHII, TUarpaMM U rpauKoB, )KUTh B YCIOBHSIX He-
OTPEIeAEHHOCTH M IOHUMATh BEPOSTHOCTHBIA XapaKTep CIy4alHBIX COOBITHH.

OnHOBpeMEHHO ¢ pacuIupeHrueM cdep MpUMEHEHNUs MaTeEMaTHKU B COBPEMEHHOM 00111ecTBe BCE OoJiee Bax-
HBIM CTAHOBUTCS MaT€MAaTUYECKHUI CTUIIb MBIIIICHUS, TPOSIBISIOIINICS B ONIPEACIEHHBIX YMCTBEHHBIX HABBI-
Kax. B mponecce nzydeHnss MaTeMaTUKH B apCEHATI TPUEMOB M METOJIOB MBIIIJICHUS YEJIOBEKA €CTECTBEHHBIM
00pa3oM BKJITIOYAIOTCS WHIYKIUA U IEAYKIUs, 0000IIeHNEe M KOHKPETU3aIHsI, aHAJIN3 U CUHTE3, KilaccuduKa-
1S U cUcTeMaTu3anus, abcrparupoBanue U aHaorusa. OObeKTbl MaTeMaTHYECKUX YMO3aKIIOUSHHM, TpaBuia
UX KOHCTPYHUPOBAHHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKHX TOCTPOCHUM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHUS
(dbopmynupoBaTh, 000CHOBBIBATh M I0KA3bIBATh CYXKICHHUS, TEM CAMBIM Pa3BUBAIOT JIOTUYECKOE MBIIIIJICHHE.
Benymias poibs npuHaayiexKUT MaTeMaTHKe U B GOPMUPOBAHUH aITOPUTMUYECKON KOMIIOHEHTHI MBILIUICHUS U
BOCIIUTAHUM YMEHUH JAEUCTBOBATH 10 3a/IaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh U3BECTHBIE U KOHCTPYHPO-
BaTh HOBBIE. B mporecce pemienus 3a1a4 — OCHOBOW y4eOHOM AESITeIbHOCTH Ha YPOKaX MaTeMaTUKU — pas-
BHUBAIOTCS TAKXKE TBOPUYECKAS U MPUKIIA/IHAS CTOPOHBI MBILLIJICHHS.

OO0yueHnne MaTeMaTHKe AaE€T BOZMOXKHOCTh Pa3BUBATh Y 00YJAIOMIMXCS TOYHYIO, palliOHaIbHYIO U HHbOpMa-
TUBHYIO pe4b, YMEHHE OTOMpaTh HauboJee MOAX0SIINE A3bIKOBbIE, CHMBOJIMYECKHUE, Ipapuueckue cpeacTpa
JUISl BBIPAYKEHUA CYXKJIEHUW U HATJISTHOTO MX MPEACTaBICHUS.

Heo6xo1uMbIiM KOMIIOHEHTOM 00I1Iel KyJIbTyphl B COBPEMEHHOM TOJIKOBAHHUH SBIISIETCS 00I1Iee 3HAKOMCTBO C
METOJJaMU MIO3HAHUS JEHCTBUTEIBHOCTH, MIPEACTABICHHUE O IPEIMETE U METOIaX MAaTEMaTUKU, UX OTIIMYUNA OT
METO/IOB IPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK, 00 0COOCHHOCTSIX MPUMEHEHUS MaTEMaTHKH JUIs pe-
IIEHUS HAYYHBIX U TIPUKIAIHBIX 3a/1a4. Takum 00pazoM, MaTeMaTndeckoe oOpa3oBaHNe BHOCUT CBOM BKIIAJ B
(dbopmMupoBaHue 001IIeH KyTbTYpHI YeTOBEKA.

N3ydeHne MaTeMaTHKH TaKkKe CIIOCOOCTBYET ICTETUYECKOMY BOCITUTAHHIO YeIOBEKa, MOHUMAHHUIO KPacOThI U
U3SIIeCTBa MATEMATUYECKUX PACCYKIECHH, BOCIIPUSTHIO TEOMETPHUECKUX (POPM, YCBOCHHUIO UJIEH CUMMET-
pun.

HEJIM UBYYHEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTuKy yXe 3aTeéM YUUTh HaJ0, YTO OHA YM B MOPSJIOK IPUBOJAUTY», — MUCAT BEIUKUM PYCCKUHN yue-
HbI Muxaun BacunbeBuu JlIomoHOCOB. M B 3TOM COCTOUT OJIHA U3 IBYX IieNieil 0OydeHuUs: TeOMETPUH Kak Co-
CTaBHOM 4aCTH MaTE€MaTUKHU B LIKOJIE. JTOU 11eJId COOTBETCTBYET JOKa3aTeNIbHAsl JIMHUS MPENoJaBaHusl reo-
MeTpun. Cremys mpeacTaBlIeHHON paboyeil mporpaMMe, HaUMHAs C CEABMOTO KJlacca Ha ypOKax reOMEeTpUu



00yJaromuics yIuTCsl MPOBOJMUTH J0Ka3aTeNbHbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKITIOUEHUS, JI0-
Ka3bIBaTh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJUTH PACCYKACHUS OT «IIPO-
THUBHOTO», OTJIMYATh CBOIMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOpATHBIC YTBEPXKACHHUS. YUCHHUK, OBJIAJICB-
M UCKYCCTBOM PacCyX/1aTh, OyJeT MPUMEHSTh €T0 U B OKPYKAIOLIECH KU3HU.

Kaxk nucan reomerp u neparor Urops @enoposuy Llapsiruy, «J1r0 1M1, IOHUMAIOIIMMH, YTO TAKOE T0OKa3a-
TENbCTBO, TPYIHO U Ja)K€ HEBO3MOKHO MaHUIYJIUPOBaTh». M B 3TOM COCTOUT Ba’kHOE BOCIIUTATEIBHOE 3HA-
YEeHHE U3Y4YEHHUs FEOMETPHUH, IIPUCYIIIEE UMEHHO OTEUECTBEHHOM MaTeMaTH4eCKol 1iKoJe. BMmecTe ¢ Tem aB-
TOPBI IPOrpaMMBbl IPEJOCTEPETAIOT YUUTENS OT U3IHILHETO GopMann3Ma, 0COOEHHO B OTHOIIEHUH Ha4ajl U
OCHOBaHUM reomeTpun. @panuy3ckuii MareMatuk JKan J[beJOHHE 110 3TOMY MMOBOJY BbICKa3aJics Tak: «UTo
KacaeTcsl IeTMKAaTHOM MpoOeMbl BBEACHUS «aKCHOM», TO MHE Ka)K€TCsl, YTO Ha IEPBbIX OPax HY)KHO BO-
o0m1e u30eraThb MPOU3HOCUTH CaMo 3TO ciioBO. C Apyroi ke CTOPOHBI, HE CIEAYET yIyCKaTh HU OJHOM BO3-
MO>KHOCTH JIaBaTh MPUMEPHI JIOTHIECKUX 3aKIIOYCHNUN, KOTOpPBIE KyJa B OOJIbIIeH Mepe, YeM HIes aKCHOM,
SIBJISIIOTCS UCTUHHBIMU U €JUHCTBEHHBIMU JIBUTATEIISIMU MATEMATUUECKOTO MBITILICHUSD.

Bropoii 1enpto u3ydeHusi FeOMETPUU SIBISIETCS UCII0JIb30BaHNE €€ KaK MHCTPYMEHTA IIPU PEIIEHUH KaK MaTe-
MAaTUYECKHX, TaK U MPAKTUUECKHUX 3a/1a4, BCTPEUAIOIINXCS B peaabHOM Xu3HU. OKOHYUBIINN KypC T€OMETPUHI
IIKOJIBHUK JIOJIKEH OBITh B COCTOSIHUU OIPEAEIUTh FT€OMETPUUECKYIO (DUTrypy, OMHCaTh CJIOBAMU JaHHbBIN Yep-
TEX WIN PUCYHOK, HAWTH TUIOIIA b 3€MEJIBHOIO y4acTKa, pacCUUTaTh HEOOXOIMMYIO JUTMHY ONTOBOJIOKOH-
HOTO0 Ka0Oens uiu TpedyemMble pa3Mephl rapaxa JJisi aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOPAs, BBIYUCIIH-
TeJbHAas JIMHUS B U3YUYEHUU T€OMETpUH B 1IKoJe. [laHHas pakTUyecKas JINHUSA SBIISETCS HE MEHEe BaXKHOH,
yem niepBast. Emé€ [lnaton npennuceiBan, 4to0sl «rpaxaane [IpekpacHoro ropoja HU B KOeM ciydae He
OCTaBJISLJTM TEOMETPHIO, BE/Ib HEMAJIOBAXKHO JJake MOOOYHOE e€ MPUMEHEHHE — B BOEHHOM JIeJIe Ja, BIIPOYEM,
1 BO BCEX HayKax — JJISl JIYYIIEro X YCBOCHHUS: MbI Be/Ib 3HaeM, Kakasi OECKOHEUHas pa3HUIa CYILIeCTBYET
MEX1y YEJI0BEKOM MPUYACTHBIM K T€OMETPUU M HEMPUYACTHBIMY. [[JIs1 3TOr0 yunuTento peKoMeHayeTcs oI
OupaTh 3a7jauu MPAKTHUECKOT0 XapaKkTepa Uil pacCMaTpUBaeMbIX TEM, YUUTh A€TEeH CTPOUTh MaTeMaTuye-
CKH€ MOJICN peabHbIX KU3HEHHBIX CUTYAIIUN, TPOBOJIUTH BHIYUCIICHHUS M OLICHUBATH aICKBATHOCTh MOJTY-
YeHHOro pe3yibTara. KpaiiHe BaxkHO O TUEPKUBATH CBS3U T€OMETPHUH C IPYTUMHU ITpeIMETaMu, MOTUBUPO-
BaTh MCIIOJIb30BATh ONpEAETICHUS TeOMETPUIECKUX (GUTYp U MOHITHH, IEMOHCTPUPOBATH IPUMEHEHHE TIOJTY-
YEHHBIX YMEHHH B PU3UKE U TEXHUKE. DTU CBS3U Hanbosee Apko BUAHBI B Temax «BekTopb», « Tpuronomer-
pUYECKHe COOTHOIIEHUs», «Metoa koopauHa™) u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE

CornacHo yueOHOMY MaHy B 9 Kiacce u3ydaercst yueOHbIN Kype «['eoMeTpus», KOTOPBIN BKIIIOYAET CIICIYIO-
1I1e OCHOBHBIE pa3zienbl coepkanus: «'eomerpuueckue GUrypsl U ux cBOMCTBay, «M3mepeHue reomerpuye-
CKHX BEJIMYMHY, a TaKXKeE «JleKapTOBBl KOOPAWHATHI Ha IIJIOCKOCTHY, «BeKTOphD», «/IBUKEHUS IIIOCKOCTU» U
«[IpeoOpazoBanus noao0us». Y4eOHBIH IJ1aH MpeaycMaTpUBaeT U3yUYeHUE TeOMETpUU Ha 6a30BOM YPOBHE HUC-
X015 U3 68 y4yeOHbIX YacOB B yUeOHOM ToJ1y.

COILEPKXAHHUE YYEBHOI'O KYPCA "TEOMETPUA"

Cunyc, kocunyc, TanreHc yrio oT 0 7o 180°. OcHOBHOE TPUTOHOMETPHUIECKOE TOXKIAECTBO. DOPMYITBI IPUBE-
JCHUSL.

Pewrenne tpeyrosnbankoB. Teopema KOCUHYCOB U T€OpeMa CUHYCOB. PernieHue npakTu4ecKux 3a/1ad ¢ UCIOJIb-
30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nono0us. [logodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema o0 mpou3BEACHUH OTPEZKOB XOP/I, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIINX, TEOPEMA O KBapaTe
KacaTeJIbHOU.

Bekrop, muHa (MOyib) BEKTOpa, COHANIPABICHHbIE BEKTOPHI, MPOTHBOIIOIOKHO HapaBlIeHHbIE BEKTOPHI, KO-
JIMHEapHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMM HAJl BEKTOpaMHu. Pa3noxkeHue BeKTopa 1o IByM He-
KoJUIMHeapHbIM BekTopaM. Koopannatel Bektopa. CkansipHOE TPOU3BEAECHUE BEKTOPOB, IPUMEHEHHUE IS
HaxO0JICHUA JUTUH U YTJIOB.

JlexapToBbI KOOPAMHATHI HA TUIOCKOCTU. Y PaBHEHUS PSIMOM U OKPYKHOCTH B KOOpJMHATAX, IEPECCUCHHE
OKPYXHOCTEH U IpsIMbIX. MeTO1 KOOPIMHAT U €ro MPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. J[JIMHA OKpYKHOCTH. ['pagycHas U paguaHHas Mepa yria, BBIYMCICHUE JIJUH
IyT oKpykHocTel. [Tnomans kpyra, cekropa, CEerMeHTa.

JIBUKEeHHs MIIOCKOCTH U BHYTPEHHHE CUMMeETpuH GUryp (3eMeHTapHble npeactaBinenus). [lapamnensHslii me-
penoc. IIoBopor.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI




OcBoenne yuebHOro Kypca «['eomeTpus» JOMKHO 00ecrednBaTh TOCTHKEHNE HAa YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs CIEAYIONINX JUIHOCTHBIX, METAIPEIMETHBIX U MMPEAMETHBIX 00Pa30BaTEIBHBIX PE3YIHTATOB:
JUYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3ybTaThl OCBOCHUS ITPOTrpaMMBbl yueOHOTO Kypca «['eoMeTpush XapaKTepu3yroTCs:
IIaTpunoTHyeckoe BocIUTAHNE:

MPOSIBJICHUEM MHTEpECA K MPOLLIOMY U HACTOSALIEMY POCCUMCKONM MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTUKEHHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTeMaTHYECKOM IKOJIbI, K HCTIOJIb30BAHUIO ATUX J10-
CTVDKCHUU B APYTUX HAyKaxX U MPUKIIAJHBIX chepax.

I'pa:knanckoe U TyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

TOTOBHOCTBIO K BBHITIOJIHEHHUIO 00S3aHHOCTEH Ipak/JaHNHA U PEAIM3alliu €ro MpaB, IPEICTaBICHUEM O MaTe-
MaTHYECKHX OCHOBaX (DYHKITMOHHPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHUH, IPOLIETYpP TPAXKIAHCKOTO 001IIe-
cTBa (BBIOOPBI, OMPOCHI U TIP.); TOTOBHOCTHIO K OOCYKJICHUIO STHYCCKUX IIPOOIJIeM, CBA3aHHBIX C TIPAKTHYE-
CKUM MPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAHMUEM BaXHOCTH MOPAJIh- HO-3TUUECKUX MIPUHIIUIIOB B JIesi-
TENBHOCTH Y4EHOTO.

Tpyaosoe BociuTanue:

YCTaHOBKOW Ha aKTUBHOE Y4aCTHE B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTeMaTUYECKOW HAapaBJIE€HHOCTH, 0CO-
3HaHUEM BKHOCTH MAaTEMAaTHYECKOTO 00pa30BaHMs HAa MPOTHKEHUU BCEH KU3HU JIJIsl yCIIeTHOM mpodeccro-
HaJLHOM JCSITEIPHOCTU U PA3BUTHEM HEOOXOIMMBIX YMEHUMH;

OCO3HAHHBIM BBIOOPOM U MIOCTPOCHUEM HMHANBHUIYATHLHON TPACKTOPUU 00pa30BaHUS U KU3ZHEHHBIX IJIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYeCKOe BOCIIUTAHUE!

CITOCOOHOCTBIO K AMOIIMOHAIIBHOMY M ACTETUYECKOMY BOCTIPUSTHIO MAaTEMAaTHIECKUX 00OBEKTOB, 3314, perie-
HH, paCCYXJECHUI; YMEHUIO BUJIETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

I{leHHOCTH HAYYHOT0 IO3HAHUSA

OpHMEHTAIINEH B JICSITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U 0OIIECTBA, TOHUMaHUEM MaTEMAaTHUYECKON HAyKH Kak c(hephl uemoBeye-
CKOM JIeATEITLHOCTH, ITAMOB €€ Pa3BUTHSI U 3HAUMMOCTH ISl Pa3BUTHS [IUBIIIH3AIUH;

OBJIAJICHUEM SI3BIKOM MaTEMATHUKHA U MAaTEMaTUUYECKOM KyJIbTYpOl Kak CPEJACTBOM MO3HAHUS MUPA; OBJIaJACHUEM
MPOCTEUIIMMHU HAaBbIKAMHU UCCIIEIOBATEIBCKON IEATEILHOCTH.

du3nyeckoe BOCNIUTAHUE, (JOPMHUPOBaAHUE KYJIbTYPbI 310POBbS M IMOLUOHAIBHOT0 0J1ArONOJIYYMsi:
TOTOBHOCTHIO MPUMEHSITh MaTEMaTHUYECKUE 3HAHKS B MHTEPECaX CBOETO 37I0POBBs, BEJCHUS 3I0POBOT0 00pa3a
YKU3HHU (37I0pOBOE MTUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHI U OT/ABIXA, PETYISIpHAs PU3NUECKast aKTHB-
HOCTb);

c(hopMUPOBAaHHOCTHIO HaBbIKA PEQUICKCUH, IPHU3HAHUEM CBOETO ITpaBa Ha OITMOKY M TAKOTO e IpaBa JAPYroro
YyeJIoBeKa.

IK0JI0OruYecKoe BOCIIMTAHHE:

OpHEHTAIIMCH HAa MPUMEHEHHE MaTEeMAaTHYECKUX 3HAHUH JJIs PEIICHUS 3a71a4 B 00J1aCTH COXPAHHOCTH OKpYKa-
IOIIEH Cpeibl, IJTAHUPOBAHUS MTOCTYIKOB M OLIEHKH WX BO3MOJKHBIX TOCJICACTBUM JIJIs1 OKPYKAIOIIEH CPEJIbI;
0CO3HAHHUEM TJI00AILHOTO XapaKTepa SKOJOTUUECKHUX POOIEM U IMMyTeH X PEIICHUsI.

JINYHOCTHBIE Pe3yJIbTaThl, 00eCeYNBAKOIINE ATANTANNI0 00y4AI0IIErocs K N3MEHSKIHMCS YCJIOBUAM
COUMAJILHOM ¥ MPUPOJIHOM Cpeabl:

— TOTOBHOCTBIO K JIEUCTBHSM B YCIOBUAX HEONPEIEIEHHOCTH, MIOBBIIIIEHUIO YPOBHS CBOEM KOMIIETEHT-
HOCTH 4Yepe3 MPaKTUUECKYIO IeATeIbHOCTh, B TOM UHCJIE YMEHHE YUUTHCS Y APYTUX JIOACH, pruoope-
TaTh B COBMECTHOM JIEATEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIUU U3 OTBITA JPYIHX;

— He00X0JIMMOCTHIO B (POPMHUPOBAHIH HOBBIX 3HAHUI, B TOM 4KcIie POPMYITHPOBATH UJICH, IIOHATHS,
TUIIOTE3bI 00 00BEKTAX U SABJICHUSX, B TOM YHCJIE paHee HE U3BECTHBIX, OCO3HABATh ACPUIIUTHI COO-
CTBEHHBIX 3HAaHUN U KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

— CIIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYAIINIO, BOCIIPUHUMATh CTPECCOBYIO CHTYAIIHIO KaK BBI3OB,
TpeOyIoInii KOHTPMEpP, KOPPEKTUPOBATH IPHHIUMAEMbIE PEIICHUS U IeHCTBUS, (OPMYITHPOBATH U OIle-
HUBATh PUCKH U MOCIEACTBUS, (OPMHUPOBATH OIIBIT.

METANIPEJIMETHBIE PE3YJIbTATbBI
MertamnpeaMeTHbIe Pe3yIbTaThl OCBOSHHS MPOrPaMMbI YUeOHOTO Kypca «I'eoMeTpus» XapaKTepU3yHOTCs OBJIa-
JICHUEM YHUBEPCAIbHLIMU HO3HABAMEIbHOIMU OClCBUAMU, VHUBEPCATTbHLIMU KOMMYHUKAMUGHBIMU Oeli-
CMBUAMU U YHUBEPCATLHBIMU PESYIAMUSHBIMU OCUCEUIMIUL.

1) Vuueepcanvuvie noznasamenvhvie oelicmausi 00ecnedusarm Gopmuposanie 6A306vbixX KOSHUMUBHBIX



npoyeccos 0oyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUe20 MUpd, NpUMeHeHUe 102UeCcKUX,

ucciedosamenbCKux onepayull, ymernuti pabomams ¢ uHgopmayuetl).

ba3oBble Jiornyeckue AeiicTBUs:

— BBISBIISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKU MATEMATUYECKUX 00BEKTOB, TOHITHH,
OTHOIICHHUI M@Ky MOHATUSIMU; (POPMYTUPOBATH OTIPEICIICHUS IOHSITHIA;, YCTAHABINBATH CYIIC-
CTBEHHBIN MPU3HAK KJIaCCH(PHUKAIINN, OCHOBAHHUS ISt 000OIICHUS U CPABHEHHUS, KPUTSPUU TIPOBO-
JMMOTO aHaJIN3a;

— BOCIIPHHUMATH, GOPMYITHUPOBATH U MIPEOOPA30BHIBATEH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpHUIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

— BBISBIISITH MATEMATUUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPeUrs B (pakTax, JaHHBIX,
HAOJIOJICHUSX U YTBEPXKACHUSX; TIPeyIaraTh KPUTSPHUH TSl BBISIBIICHUS] 3aKOHOMEPHOCTEH U MTPOTH-
BOPEUN;

— JIe7IaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX U HHIYKTUBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

— pa3bupath JOKa3aTelbCTBA MATEMATUUECKUX YTBEPKICHUM (ITPSIMBIE U OT TPOTUBHOTO), TPOBOIUTH
CaMOCTOSITEJILHO HECJIOJKHBIE JO0Ka3aTeIhCTBA MaTeMaTUUECKUX (haKTOB, BRICTPAUBATh ApTyMEHTAIIHIO,
MIPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh c110co0 pelieHus yueOHO! 3a1aun (CpaBHUBATH HECKOJILKO BAPUAHTOB PEIICHHUS,
BBIOMpATh HAOOJIEe MOIXO AN ¢ YYETOM CaMOCTOSITEIIBHO BBIJCIICHHBIX KPUTEPUEB).

Ba3oBble ucciegoBarebcKue 1eCTBUS:

— WCTOJIb30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS; (DOPMYITUPOBATH BOIIPOCHI,
(buKcUpyIoIKe MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSTEIHFHO YCTAaHABIMBATh HCKOMOE U JaHHOE, (op-
MHPOBATh TUTNIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHUE;

— TPOBOJUTH TIO CAMOCTOSITEILHO COCTABIEHHOMY TIJIAHY HECJIOKHBIN SKCIIEPUMEHT, HEOOIbIIIOE
HCCIIEIOBAaHUE M0 YCTAaHOBJIEHUIO 0COOEHHOCTEN MaTeMaTHYeCKoro 00beKTa, 3aBUCUMOCTEN
00BEKTOB MEX Ty CO00I;cCaMOCTOSTENHHO (DOPMYITHUPOBATH 000OIIIEHHS M BBIBOJIBI IO PE3YJIbTa-
TaM MPOBEIEHHOTO HAOJIIOICHUSI, UCCIIEOBAHUS, OIIEHUBATh IOCTOBEPHOCTD MOJIYYCHHBIX pe-
3yJIbTAaTOB, BEIBOJIOB U 00O0OITICHMIA;

— MPOTHO3UPOBATH BO3MOKHOE Pa3BUTHUE MPOIIECcca, a TAKKE BBIIBUTATh MIPEAINOJIOKEHUS O €r0
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmueii:

— BBISIBIIATh HEJOCTATOYHOCTH U N30BITOUHOCTD MH(OPMALINHU, TaHHBIX, HEOOXOIUMBIX JIJIs1 pEIICHHUS
3a/1auu;

— BBIOMpATh, AHATTU3UPOBATH, CHCTEMAaTU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO PA3TUYHBIX
BUJIOB ¥ (POPM Ipe/ICTaBICHUS;

— BbIOMpaThH POopMy MpeCcTaBIeHUs HH(OOPMALIMU U WILTIOCTPUPOBATH pelIaeMble 3314l CXeMaMH,
JayarpaMmamu, HHOUM rpadukoil 1 uX KOMOMHALIMSIMU;

— OUEHHUBATh HAAEKHOCTh MH(OPMALIUY IO KPUTEPUSIM, IPEATIOKEHHBIM YUUTEIEM WU
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

2) Vuueepcanvibie KOMMYHUKAMUGHDbLE OeliCMEUs 00eCneuu8aiom c@hopmMupo8anHOCmb COYUAIbHBIX

HABbIKO8 00Y4aAOUWUXCAL.

Oomenue:

— BOCIIPUHUMATH U POPMYIHPOBATH CYKJICHUSI B COOTBETCTBHH C YCIIOBUSAMH U IENISIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MIOSICHEHHUSI 110 X0y PelIeHHs 3a1a4i, KOMMEHTUPOBAThH MOJyYCHHBIN Pe3yibTar;

— B X0JIe 00CYXJIeHUs 3a7]aBaTh BOIPOCHI 110 CYIIECTBY 00CYXk/1aeMOM TeMbl, IPOOIEMBbI, pelIaeMoit
3a/1auu, BBICKA3bIBaTh UJICH, HALIEJICHHbIE HA TIOUCK PEILICHHUS]; CONIOCTABISATh CBOU CYKJIEHUS C CYXK-
JCHUSIMH IPYTUX YYACTHUKOB JMAajora, 0OHapy)KUBATh Pa3IMUUE U CXOJCTBO MO3UIUI; B KOPPEKT-
HOU Gopme PopMyIHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHNUS;

— TMPEACTaBJIATh PE3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEeI0OBAHUS, IPOEKTA; CAMOCTOSI-
TeJIHHO BBIOUPATh (POpMAT BBICTYIUICHHUS C YUETOM 3334 MPE3CHTAMU U 0COOEHHOCTEH ayauTo-
pum.

CorpyaHuyecrBo:

— TMOHUMATh U UCTOIH30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ HHIUBUIYAILHON paOOThI MPH pEIICHUN
y4eOHBIX MaTeMaTUYECKHX 3a]1a4;

— MPUHUMATH [[eJIb COBMECTHOM JIEATEIHHOCTH, JIAHUPOBATH OPTaHU3AIUIO0 COBMECTHOM pabOTHI,



pacrpenenaTh BUabl paboT, TOrOBapUBATHCS, 0OCYKIATh MPOIECC U pe3yabTaT paboThl; 00001IaTh
MHEHHS HECKOJILKUX JIIOJICH;
— Y4acTBOBAaTh B TPYNIOBHIX (hopMax paboThl (00CyKIeHUs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U
ap.);
— BBINOJIHATH CBOIO YacTh Pa0OTHI M KOOPAMHUPOBATH CBOM JCHCTBHUS C IPYTUMH WICHAMH KOMAaH/IbI;
— OIIGHUBATh Ka4eCTBO CBOETO BKJIA/1a B OOLIUI MPOAYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJEHCTBUS.
3) Vnusepcanvuvlie pecynamuensle Oelicmeus obecneuusaiom Gopmuposanie CMblCI08bIX YCMAHOBOK U
JHICUBHEHHBIX HABbIKOG AuyHocmy. CaMOOpPraHU3aLKs:
CaMOCTOSITEJIBHO COCTABJISITH IUIAH, AJITOPUTM pEIlIeHuUs 3a7auu (UM €ro 4acTb), BBIOMpPATh CIOCO0 peleHus ¢
Y4€TOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BapH-
aHTBI PEIICHUH ¢ YIETOM HOBOW MH(OPMAIIIH.
CaMOKOHTPOJIB:
— BJAJETh CIoco0aMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIECcCa U pe3ysIbTaTa peIeHus
MaTeMaTUYEeCKOM 3a1a9H;
— MpeABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTb NP PEIICHUN 33]]a4l, BHOCUTh KOPPEKTUBBI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTENBbCTB, HAllIEHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;
— OLIEHUBATh COOTBETCTBUE Pe3yiIbTaTa AESTEbHOCTH MOCTABICHHOM 1IEJU U YCIOBUSAM, OOBSICHATH
MIPUYMHBI JOCTHKEHUS UM HEJOCTHKEHUS 11€7M, HaXOAUTh OIINOKY, AaBaTh OLEHKY NPHUOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIbTATHI
OcBoenne yueOHOTO Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOTO 00IIero o0pazoBaHust I0JHKHO 00eCcrieuynBaTh
AOCTMIKCHUC CIICAYIOMIUX MPEAMETHBIX O6paSOBaTeJ'H)HBIX PE3YIbTATOB:

— 3HaTh TPUTOHOMETPUUCCKHUE q)yHKHI/II/I OCTPBIX YIJIOB, HAXOAWUTH C UX IMMOMOIIBIO PA3JINYHBIC DJICMCHTELL
MPSIMOYTOJIBHOTO TPEYToJIbHUKA («pEelIeHre IPSIMOYTOJIbHBIX TPEYroJIbHUKOBY). HaxoauTs (¢ momomuisio
KaJIbKYJIATOPA) JJIMHBI U YIJIbI JJ1s1 HeTaOJIMYHbBIX 3HAYEHHH.

— Tlomp30Batbest GopMysaMu IPUBEICHHS 1 OCHOBHBIM TPUTOHOMETPUIECKAM TOXKIECTBOM IS
HAXOXKJCHHUS COOTHOIICHUI MEXy TPUTOHOMETPHYSCKIMH BEJTHYNHAMHU.

— Hcmonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB Ul HAXOKJICHUS PA3JIUYHBIX 3JIEMEHTOB TPEYroJib-
HUKA («pEIIeHUe TPEYroJIbHUKOBY), TPUMEHSITh UX PU PEIICHUH T€OMETPHUECKUX 3a/1a4.

— Bnazgets moHATHSIME TPe0OpPa30BaHUS MOI00MS, COOTBETCTBEHHBIX AJIEMEHTOB IMOJJ0OHBIX (PUTYp.

— Tlomp30BaTbest CBOMCTBAMU TIOJJOOHSI TPOU3BOJILHBIX (DPUTYP, YMETh BBIUUCIIATH [UTMHBI U HAXOUTh
yribl y TOJ0OHBIX (uryp. [IpuMeHsTh cBOMCTBA MTOA00US B IPAKTUYECKUX 3aauax.

— YMeTh NPUBOIUTH MIPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MUpE.

— Tlomp30BaThest TEOPEMaMK O TPOU3BEACHUHU OTPE3KOB XOP/I, O IPOU3BEJACHUHN OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeIbHOM.

— Tlonp30BaThecst BEKTOPAMU, IOHUMATh UX TEOMETPUUCCKUI U (PU3NIECKUN CMBICI, TPUMEHSTh UX B
pEIICHIH TEOMETPUICCKUX U (PU3NICCKUX 3a]1a4.

— IlpuMeHSTh CKAISIPHOE MPOU3BEICHHE BEKTOPOB YISl HAXOXKICHUS JUTHH U YIJIOB.

— Tlonp30BaThCsi METOJIOM KOOP/AMHAT HA IJIOCKOCTH, IPUMEHSTh €T0 B PEIICHUH T€OMETPHUCCKUX U
MPAKTUYCCKHX 3a/1a4.

— BnageTb NOHATUSAME TPABHIBHOTO MHOTOYTOJIBHUKA, [UTMHBI OKPYXHOCTH, JUTUHBI JTyT'H
OKPYXXHOCTH ¥ PaJIMAaHHOM MEpbI yIila, YMETh BBIYHCIIATh IJIOIIA/h KPyra U €ro 4acTei.

— IlpuMeHSTh NOTyYEeHHBIC YMEHHSI B TPAKTUYCCKUX 3a/lauax.

— HaxomuTh ocH (WM LIEHTPBI) CAMMETPUH (PUTYD, IPUMEHSTh JIBHKEHHUS TUIOCKOCTH B TIPOCTEHIIIAX
clIy4asix.

— [IpumeHsTH MOTyuYeHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTH MaTeMaTUYeCKUEe MOJEINH TS 3a1aupeaibHON
YKU3HU ¥ IPOBOJUTH COOTBETCTBYIOIINE BEIYUCIICHHSI C TPUMEHEHUEM MOJ00US M TPUTOHOMETPHUECKUX
(GyHKIHH (TT051B3YsCh, TIe HEOOXOAMMO, KAIbKYJIATOPOM).



TEMATUYECKOE IIVIAHUPOBAHUE

moxoous

Ne  [HammenoBanwue paznenos| KomuuectBo wacoB | Jlata Bussl gesaTenbHOCTH Busi, popmbr DIIEeKTPOHHbBIE

/1 W TEM POTPAMMBL  |poors eontp. fmpaT KOHTPOJIS (uudpossie)

pab. [pad. 0bpazoBaTenbHbIE
pecypcesl

Pa3nen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. PellleHue TPeyroJibHUKOB.

1.1. |OmpeneneHue TPUTOHO- 2 -DopMyIUPOBATE OMPEICIICHUS TPUTOHOMETPUYECKUX (DYHKITHE [Y CTHBIN ompoc https://www.yak-
METPUYECKUX ()YHKIIUI [TYIBIX U IPSIMBIX YIJIOB. lass.ru/p/geometria/9-
yrios ot 0° go 180°. klass/sootnosheniia-

1.2. [KOCHHYVC M CHHVC IDSI- 2 -BeIBOIUTE TEOpEMY KOCHHYCOB M T€OpEMY CHHYCOB (¢ paaunycom|[I[nceMeHHbIH nwﬂ@wﬁmmwmm-

o g venp OIICAHHOU OKPYXHOCTH).; orpoc uglami-treugolnika-
MOT'0 ¥ TYHOTO yTJIa. Py - p ; . .
kaliarnoe-proizvedeni_-

1.3. [Teopema KoCHHYCOB. 2 -BbmougTLTeopeMyKoanyCOBH1EopeMyanyc03(cpanHyCOMibcnquaHHe 9222/s0otnosheniia-
(O6061ménnas), Teopema OMHCAHHOH OKPYXKHOCTH).; mezhdu-storonami-i-
CHHYCOB (C pajinycoM oIy uglami-treugolnika-
CaHHOW OKPYXHOCTH) 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |Haxoxmenue wimH cto- |2 -Pemmath TpeyrojapHUKH. Ompoc 1o https://resh.edu.ru/sub-
DOH 1 BEJIMUKH YITIOB Pemmath nmpakTHYeCKUe 3191, CBOIAIINECS K HAXOKIEHUIO WHANBUAyaIbHEM [ject/lesson/2040/main/
TPEYrOIBHAKOB. Pa3IHYHBIX YJIEMEHTOB TPEYTOJIbHUKAX. ; KapTOCKaM

1.5. |®opmymna miomanu Tpe- 2 -DopMyITHPOBATH OMPEICTICHUS TPUTOHOMETpHYECKUX GyHKIMiI [V CTHBIH opoc  |https://skysmart.ru/arti-
yrOJIbHUKA YEPE3 IBE [TYTIBIX U MPSMBIX YTIIOB.; cles/mathematic/Kak-
CTOPOHBI H yrOI MEKIY -BeIBOIUTE TEOpEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paauny- nayti-ploshchad'-pryamou-
I IMIL COM OMUCAHHOM OKPY)KHOCTH).; gol'nika

1.6. |Popmyna miomasm de- 2 -Pemmath TpeyroJapHUKH. [TrcbMEHHBIN https://www.resol-
TBIPEXYTOIBHIKA 1epes PemaTh npaxTHyecKue 3a1a4u, CBOISIIMECS orpoc venta.ru/spr/planime-
ero JMaroHa u yroi K HAXOXKJICHHIO PA3JIMYHBIX JJIEMEHTOB TPEYT OJIbHUKAX. ; try/sqf.htm
MEKTy HUMH.

1.7. [|[paxruueckoe 3 -Pemrath npakTHYecKue 3a/1aum, CBOISAIINECS TectupoBanue  |https://www.resol-
[IpHMEHCHIE K HAXO)KIECHHIO PA3JIMIHBIX SJICMEHTOB TPEYTrOJIbHUKAX. ; \venta.ru/spr/planime-
TOKa3aHHBIX TEOPEM try/sqf.htm
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Paszpnen 2. [IpeoOpasoBanne noxodusi. Merpuyeckue COOTHOLIEHHSI B OKPYKHOCTH

2.1. [[HousTtue o 2 -OcBanBaTh MOHATHE MPeoOpa3zoBaHUS MOJ00HS; Vernblii onpoc  |https://in-
npeoOpa3oBaHUH fourok.ru/prezentaciya-po-



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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
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-4ae0-9272-8f1ce3e75ec2
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
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

22 |COOTBEICTBEHHEIE 2 -HccnenoBars OTHOIIEHUE IMHEHHBIX 3JIEMEHTOB GUryp npu|llucbMeHHbIH geometrii-na-temu-pro-
SIeMEHTHI TI000HBIX Hp606p330BaHI/II/I HOI[O6I/ISI.; OIIPOC !Zvedenivfi-otrezkov-hord-
uryp. -HaxoauThs npuMepsl Mogo0Ms B OKpYXKarolied eicTBU- i-sekuschih-2896250.html

T€JIbHOCTH. ;
2.3. [Teopema o npoussene- 2 -BBIBOANTH METPUYECKHE COOTHOIICHUS MeX Ty oTpe3kamu [lectuposanne  |https://in- _
HUN OTPE3KOB XOpJI, TEO- XOPJ, CEKYIIUX U KaCaTEIbHBIX C HCIOJIBb30BAHUEM BIIMCAH- fourok.ru/prezentaciya-po-
peMa 0 IPOM3BEICHUH HBIX YIJIOB M MOJOOHBIX TPEyroabHUKOB. OCBanBaTh MOHSTHE geometrii-na-temu-pro-
i 1peoOpazoBaHus 000U ; izvedeniya-otrezkov-hord-
OTPE3KOB CEKYILIHMX, TEO . i-sekuschih-2896250.html
peMa 0 KBajpate Kaca- -VccnenoBarh OTHOLIEHHUE JIMHENHBIX DJIEMEHTOB QUTYp HpU https://interneturok.ru/les-
TEIbHOM. MpEOOpaA3sOBaNUH MOAO0HS; son/geometry/9-klass/ito-
-BrIBOIUTH MEeTpHUYECKHE COOTHOIICHUS MEXAY OTPE3KaMHU qovoe-poviorenie-kursa-
XOpJ, CEKYUIUX M KacaTeJNbHbIX C MCIOJb30BAHUEM BIIMCAH- geometrii-za-79-
HBIX YI'JIOB U HOHO6HBIX TPEYTrOJIbHUKOB.; k|assv/tochka_vnutri_i-vne-
Pemratn reoOMeTpUYeCKUe 3aJadd U 3aJadd U3 peanLHoﬁ okruzhnosti
PKU3HHU C MCTIOJIH30BAaHHEM 0J0OHBIX TPEYTOJIbHUKOB. ;

0.4, [[IpuMeneHue B pemeHnn 3 -Pemrats reomerpryeckue 3a1auu U 33/1a40 U3 peanbHoi  |Onpoc mo
reoMeTpUUecKnX 3a1a4 PKU3HU C MCTIOJB30BAaHUEM MOI0OHBIX TPEYTOJIbHUKOB. KapTO1Kam

Toro mo pasaeny 10

Paznen 3. BekTopbl

3.1. |Ompenencuue BEKTOPOB, |2 -Hcronb30BaTh BEKTOPHI Kak HampaBJeHHbIE OTPe3KH, Hc-[YCTHbIM onpoc  |https://www.yak-
CIIOXKCHHUC U Pa3HOCTh CJIeI0BaTh TE€OMETPUYECKUH (TepeMerieHnue) U (PU3HICCKHit lass.ru/p/geometria/10-
BEKTOPOB, YMHOMKECHHE (CHITa) CMBICIIBI BEKTOPOB. ; klass/vektory-v-pros-
BCKTOpAa HA YHCIIO. transtve-deistviia-s-

3.2.  |Pusuyeckuii u reomer- 2 -Hcnonb30BaTh BEKTOPBI KaK HaIpaBJiICHHbIE OTPE3KH, UC-[[IMChMEHHBIH fakt_or§m|—924§/opredele—
[PHYCCKUI CMBICI BEKTO- ClIeZI0BAaTh T€OMETPHYECKHI (IIepeMeIeHre) U (PU3UUECKUITONPOC nie-i-fizicheskii-smysl-

vektora-v-prostranstve-
POB. (cuiia) CMBICIIBI BEKTOPOB.; 9286
-3HaTh OTpe/eNIeHUs] CYMMBI U Pa3HOCTH BEKTOPOB, YMHOXKe- T
HUSl BEKTOpa HA YHCIIO, UCCIEA0BATh T€OMETPUUECKUA U (Pu-
BUUYECKUN CMBICIIBI TUX OTIepaIuil.;

3.3. |PasnokeHue BekTopa 1o |2 -Pemars reoMeTprUECKHE 3a/1aUM C UCTIOJIb30BaHreM BekTo-Tectuposanue  |https://resh.edu.ru/sub-
JIBYM HEKOJUIHHEAPHBIM POB.; ject/lesson/3038/main/
BCKTOpaM.

3.4. |KoopauHaThl BEKTOpa 2 -PacknanpiBaTh Ha BeKTOpA. Omnpoc https://www.yak-

3.5. |Ckanspaoe npoussene- |1 -HaxomuTh ckanspHOe MpOU3BENEHNE BEKTOPOB, €r0 IpUMEHe- Y CTHBIN ompoc lass.ru/p/ qeometr_'_a/ 9-
HHC BCKTOPOB, €I'0 IpU- HUC U HAXOXACHUA UIMH U YTJIOB. kIaSS/SOOtnOShen".a-.
MeHeHe I HaX 05K 1e- mezhd_u-storona_ml-l-

HYsI JUIWH U YTJIOB. uglami-treugolnika-

3.6. |Pemrenne 3agau c momo- |1 - Pemrats 3a1aun ¢ moMOIIbIO BEKTOPOB. [TvicEMEeHHBIH skaliarnoe-proizvedeni_-
b0 BCKTOPOB OITPOC
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https://resh.edu.ru/subject/lesson/3038/main/
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
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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

3.7. |[I[pumeHeHue BekTOpoB |1 -IIpuMeHsATh BEKTOPHI JUIsl PELICHUS 3alau KWHeMaTuku U Me- (TectupoBanue  [9222/skaliarnoe-pro-
TSI peleHust 3a1a9 Ku- XaHUKHA izvedenie-vektorov-
HEMaTHKU U MEXaHHKH Svoistva-9526
KouTtponbHas pabota https://znanio.ru/pub/317

toro mo pasneny: 12

Pa3zgen 4, I[eKapTOBbI KOOPAMHATHI HA IJIOCKOCTH

-ITomb30BaThHCS TTIOHITHEM JJIMHBI OKPYXXHOCTH, BBGI[éHHLIM

4.1.  |lexapToBBI KOOpIUHATEHI |1 -OcBauBath MOHATHE MIPSIMOYTOJBHOM CHCTEMBI KOOpAMHAT,Y cTHBIH orpoc  |https://infourok.ru/kon-
TOUYCK Ha MJIOCKOCTH. ITEKapTOBBIX KOOPAMHAT TOYKH. spekt-uroka-uglovoj-koef-
4.2.  |VpaBHeHHE MPIMOIL 1 -BBIBONTE ypaBHEHHUE PSIMOM U OKPYKHOCTH. [TrchMeHHBII ficient-pryamoj-s-podgo
orpoc
4.3.  [Yriooit koaddunuent, (1 -BoiensaTh moHbIM KBagpaT I HAX0XKIACHUS IIEHTpa U pa-{l ecTupoBaHue https://www.yak-
TaHT'€HC yTJla HAKIIOHA, Myca OKPYKHOCTH TI0 €€ YPaBHEHHIO. ; lass.ru/p/geometria/9-
napasuieNbHbIe U IepIieH- klass/metod-koordinat-
JWKYIApHBIE TIPAMbBIE 9887/uravnenie-okru-
4.4, |YpaBHeHHE OKPYKHOCTH. |1 B : Ormpoc 1o zhnosti-uravnenie-pri-
s p py . BIBOJUTH YPABHEHHUE OKPYKHOCTH.; o 1; o amoi-12247/re-bbd7dd94-
pTOT cd7b-473e-b426-
4.5.  |Haxoxaenue koopaunar (1 -Pemate 3aaun Ha HaXOXJEHHE TOUEK IepeceueHus Mpsi-|Y CTHBIA Onpoc  |ge-ch9c0efa3
TOYCK IICpECCICHUA MBIX U OKPY>KHOCTEH C TOMONIBIO METOJa KOOPAUHAT. ;
OKPYKHOCTH U MPSIMOU
4.6. [Merox koopauHat pu |1 -Penrats 3a1aun Ha HAXOKIAEHHE TOUEK IepecedeHus mpsi-[IuceMeHHbIH https://resh.edu.ru/sub-
[PCIICHNH I'€OMETpHYIC- MBIX U OKPYX(HOCTCﬁ C IOMOIIIBIO METO/Ia KOOP/IMHAT.; OIIPOC IeCt/Iesson/2508/ma|n/
CKHX 3a7a4
4.7. [Acmonmp3oBanue metona (2 -Penrats 3a1aun Ha HaXOKIEHUE TOUEK IepecedeHus mps-TectupoBanne https://resh.edu.ru/sub-
KOOPAWHAT B MPAKTHYC- MBIX U OKPY>KHOCTEH C TIOMOIIBI0O METOa KOOPAUHAT. ; ject/lesson/2508/main/
CKHX 3a7adax
MToro mo pa3neny: 9
Paznen 5. [IpaBWiIbHBIE MHOTOYTOJBHUKH. J|JIMHA OKPY’KHOCTH U IUIOMIAAbL KPyra. Boruuciaenue niiomasaei
5.1. |[IpaBIbHbIE MHOTO- 1 -DopMyIHPOBATH OTIPEIC/ICHHE TPABHIBHBIX MHOTOYT0JIb- [ONpocC 1o https://www.yak-
YTOJIbHUKH, BBIYMCIIEHHUE HUKOB, HAXOOUTH UX DJIEMEHTHI. ; MHIWBAIYaIbHBIM |aSS-rU/K_)/q60m6trla/9- -
MIX 3JIEMEHTOB. -ITo/1p30BaTHCSI MOHATHEM JUTHHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOKaM klass/dlina-okruzhnosti-i-
C TIOMOIIIBIO TIPABHIIBHBIX glz(ﬂ‘/cr‘adf:(ruqa'
= ravilnye-
1 ~DOpPMYIHPOBATH OMPE/IENEH e IPABITLHBIX MHOTOYTOb- |Y CTHBIA onpoc oo avInye-
5.2.  [Yucno p u JuIMHA OKpPYXK- pMylup pea p yr p mnogougolniki-9246/re-
HOCTH. HHKOB, HAXOJUTh UX DJICMCHTHI. ; 983bb30f-8304-4002-
-Ilosib30BaThCsl OHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM 2739-40bb351ch45d
C TOMOILIBIO PABUIIBHBIX
5.3. [lmuna qyru 1 -OopMyIUpOBATH ONPEIEICHUE IPABUIBHBIX MHOTOYTOJIb- [TuceMeHHBIM https://www.yak-
OKPY’KHOCTH. HUKOB, HAXO/UTh X SJIEMEHTBHL.; oIpOC lass.ru/p/geometria/9-

klass/dlina-okruzhnosti-i-



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
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https://znanio.ru/pub/317
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
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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

C IOMOIIBIO ITPAaBUJIBHBIX

ploshchad-kruga-

9241/dlina-okruzhnosti-

5.4. |Pagnannas mepa yrma. |! -DOpMyITHpPOBATH onpe):[eJIeHH.e HpaBUILHBIX MHOTOYI0Jib- (TecTupoBanue *loshchad-kruga-9494/re-
HUKOB, HAXOUTh MX DJIEMEHTHI. ; ) 80b37b33-682c-4b90-
-ITo/130BaTHCSI MOHATHEM JUTHHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C MOMOIILIO NPABHIIBHBIX
5.5. [[nomans kpyrauero |t -DOpMYIHPOBATH OTIPEICIIEHHE TIPABHIBHBIX MHOTOYT0JIb- [OIpoc 1o https://www.yak-
HIIEMEHTOB (CEKTOpa n HUKOB, HAXOJUTh NX DJICMEHTHI. MHIMBUyaIbHbIM |aSS.rU/p/qeometr|a/9- -
CErMeHTa). -IT01630BaThCS TIOHATHEM [UTHHBI OKPY)KHOCTH, BBEAEHHBIM [KAPTOIKaM klass/dlina-okruzhnosti-i-
C TIOMOIIBIO TIPABMIILHBIX ploshchad-kruga-
5.6. [Borumcienue miomanei |2 -DopMyIpOBaTh ONIPEICIICHUE TTPABMIILHBIX MHOTOYTOJIb- |Y CTHBIA OIPOC 9241/dlina-okruzhnosti-
0. ploshchad-kruga-9494/re-
(GHUTYp BKIIOYAOMIHX HUKOB, HAXOIUTh UX DJIEMEHTEI. ) 80ba7b3a-6820-4b90-
SJIEMEHTBI KpyTa. -ITo/1B30BaTHCsI OHATHEM JUTHHBI OKPY:KHOCTH, BBEIEHHBIM b115-ed6027b17826
C MOMOIILIO ITPABHIIBHBIX
toro mo pasaeny: 8 [lncemenHbIi
orpoc
Pa3nen 6. /IBUsKEeHHSA TIOCKOCTH
6.1. |[TousTue o mBIKeHUH  |L -Pa30upars npuMephl, HILTIOCTPUPYIOLIUE MOHITHS ABMKe- [Onpoc 1o https://www.yak-
[IOCKOCTH HUS, [IEHTPOB U OCEH CHMMETPHH. HMBUTYalIbHBIM |lass.ru/p/geometria/9-
-DopMyIHPOBATh OMPEICIICHHUS MapaUIeIBHOTO MepeHoca, |[KaPTOIKaM klass/dvizhenie-
[IOBOPOTA U OCEBOM CHMMETPHH. ; 10434/poniatie-dvizhe-
6.2. [[apanmenbubrii mepenoc, L -BBIBOMTE UX CBOWCTBA, HAXOAUTH HEIOABWKHbIE TOUKHU.; [YCTHBINA onpoc  [niia-simmetriia-
[OBOPOT U CHMMETPHS HaxoauTh HEHTPBI ¥ OCH CUMMETPHIA IPOCTEHIINX GUTYp 10437/re-150d4afe-
9334-462c-abe7-
22a9h9b43f10
6.3. |Ocu 1 ueHTpHI 1 -IIpuMeHsTh mapayIebHbINA EPEHOC K CAMMETPHIO TP [[IMCbMEHHbIH https://infourok.ru/urok-
CHMMETpHH [PELIICHUH TEOMETPUUYECKUX 3a/1au (pa30ouparh MpUMeEphI).;  [OpocC po-matematike-dlya-
6.4. [[Ipocreiimne npumene- |2 -Hcnonb30Bath 11l MOCTPOEHHS U MCCienoBanuil mudpo- (TectupoBanmne klassa-pravil_ni_e-
HMS B PEILCHUHM 3a]a4 BBIC PECYPCHI.; mnogougolniki-resh-
1178089.html
Toro mo pasueny: 6
Paznen 7. [loBTopenne, 000011eHUEe, cCHCTEMATH3ANUS 3HAHUN
7.1. |[loBTOpeHHE OCHOBHBIX -OnepupoBath MOHATUAMH: (PUTYpa, TOUKA, TIpsAMasi, yroi, |Onpoc 1o https://interneturok.ru/les-
[OHATHIl 1 METO0B KYp- MHOTOYTOJIbHUK, PABHOOEIPEHHbII 1 PABHOCTOPOHHMH Tpe- [MHAMBHyalbHbIM [son/algebra/9-klass/ito-
[YTOJIBHUKH, TPSIMOYTOJIbHBII TPEYTOJIbHUK, MeHaHa, Ouc-  [KapTOuKaM govoe-povtorenie-kursa-

coB 7/—9 kiaccos, 0000-
[[eHUE U CHCTEMAaTh3a-
[T 3HAHWH.

CCKTPHUCA U BbICOTA TPCYI'OJIbHHUKA, ITapaJlJICJIOIrpaMMm, pOM6,
MMPAMOYTOJIbHHUK, KBaJApaT, TpalCuusi, OKPY>XKHOCTb, KaCa-

algebry-9go-klassa/pov-

torenie-i-sistematizatsiya-
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TeJIbHAs; PABEHCTBO U Mo100ue Guryp, TpeyroJbHUKOB; Ia-
[PAJIETBHOCTD M NIEPIICHAUKYISIPHOCTD MPSIMBIX, YTOJI MEXIY
PSMBIMH, CAMMETpPHUSI OTHOCUTEIILHO TOYKHU U MPSIMOIA;
TJIMHA, paCCTOSIHUE, BEJIMUMHA YIa, IUIONIA b, HIEPUMETP.;

kursa-algebry-7-9-klassa-

preobrazovanie-vyra-

zheniy https://www.yak-

lass.ru/p/algebra https://in-

fourok.ru/issle-

7.2, [[pocreitmme reomerpu- Hcnonb3oBath (GOpMyIIbl: IEPUMETPA U TUIOTIAIN MHOTO- 'V cTHBIH onpoc dovatelskaya-rabota-po-
uccKHe Gurypsi u ux [YTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U IUIOIIAU Kpyra, 00béMa matematike-na-temu-
CBOWCTBA. MMPAMOYT'OJIBHOT'O MapaJUICIICIIUIICA. obobshenie-i-sistema-

7.3.  |M3mepenne OnepupoBarh NOHITUAMHU: YUIypa, TOUKA, IPsiMast, yroi, [[IMCbMeHHbIH  itizaciya-uchebnogo-mate-
reOMeTPHYECKHUX MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHUM Tpe- [OMPOC riala-kursov-7-9-klassov-
BEJTHYNH. YTOJIbHUKH, IPSIMOYTOJIbHBIM TPEYroabHUK, MelnaHa, Ouc- 4314350.html

CEKTpHCa U BbICOTA TPEYroJIbHUKA, apaJuIeIorpaMM, poMo,
[PSIMOYTOJIBHUK, KBaJIpaT, Tpanelus; OKpyKHOCTb, Kaca-
TeJbHasl; paBEHCTBO M 1oA00Ke Gpuryp, TpeyrojbHUKOB

7.4. [Tpeyronbuuky. -OrnepupoBaTh MOHATHAMHA: GUTYpa, TOUKA, TIpsiMast, yroi,  |[Ompoc 1o
MHOTOYT'OJIbHUK, PaBHOOEIPEHHBIN U paBHOCTOPOHHUN Tpe- [MHANBUTYaTbHBIM
YTOJIbHUKH, TIPSIMOYTOJIBHBINA TPEYTOJIbHUK, Me/IMaHa, Ouc-  [KapToIkam
CEKTpHCa U BBICOTA TPEYroJIbHUKA, TapauIeIorpaMM, poMo,
MPSIMOYTOJIbHUK, KBaApaT, Tpanelus; OKpyKHOCTb, Kaca-
TeJIbHAS, PABEHCTBO M MMOJ00Me (DUryp, TpeYroJbHUKOB

7.5. [[apannensHble U -OnepupoBaTh MOHATHIMU: (PHUIypa, TOUKA, IpsiMast, yroy,  |YcTHeif ompoc  |https://www.yak- _

epreH AMKYIApHbIC MHOTOYTOJIbHHK, PABHOOEIPEHHBIH 1 pABHOCTOPOHHMIT Tpe- lass.by/p/matematika/s-
psMBIE. YTOJILHUKH, IIPSMOYTOJIbHBIN TPEYTOJILHUK, MeqHaHa, OKc- klass/nagliadnaia-ge-

CEKTpHCa U BBICOTA TPEYroJIbHUKA, apauIeIorpaMm, poMo, ometriia-12325/parallel-
[PSIMOYTOJIbHUK, KBaApaT, Tpanelus; OKpPyKHOCTb, Kaca- nye-i-perpendikuliarnye-
TeJbHasl; paBEHCTBO U 1M0A00Ke QUryp, TpeyrobHUKOB; Ma- priamye-12353
[PAIIENBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX, YTOI MEKITY
MPSIMBIMU, CAMMETPUSI OTHOCUTEIFHO TOUKH U MPSIMOK;
IUIMHA, PACCTOSsIHKUE, BETUYMHA YIIIa, TUIOIIA b, IEPUMETP.;
Mcnonb3oBath GopMyIibl: IEpUMeTpa U IIONIaaAn

7.6. |OKpYXHOCTB H KPYT. -OrnepupoBath MOHATHAMHU: (QUTYpa, TOUKA, TIpsiMasi, yroJi,  |[[IuceMeHHbIN https://www.yak-
MHOTOYT'OJIbHUK, paBHOOEIPEHHBIN 1 paBHOCTOPOHHUI Tpe- [0TPOC lass.ru/p/geometria/9-

YTOJIbHUKH, PSAMOYTOJIbHBIN TPEYTOJIbHUK, Me/lnaHa, ouc-
CEeKTpHCa U BbICOTA TPEYroJbHUKA, apajiesorpaMm, pomo,
pPSMOYTOJIbHUK, KBaJ[paT, TPAIeLHsl; OKPY>KHOCTb, Kaca-
TeJIbHas; PaBEHCTBO U 1Moao6ue GUryp, TpeyroJabHUKOB; Ta-
[PAJIIETbHOCTD M NEPIIEHAUKYISIPHOCTD MPSIMBIX, YTOJI MEXY
PSIMBIMH, CAMMETpPHUSI OTHOCUTENILHO TOUYKH U MIPSIMOIA;
IUIMHA, PACCTOSIHUE, BETUYHHA YIJIa, TUIOIIA b, IEPUMETP.;

Mcnonb3oBath (OpMyIbIL: IEPUMETPA U TUIOIIAAN

klass/dlina-okruzhnosti-i-

ploshchad-kruga-

9241/dlina-okruzhnosti-

ploshchad-kruga-9494
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7.7. [leomerpuueckue
[TOCTPOCHUS.

-OnepupoBath MOHATUAMU: PUTYpa, TOUKA, PpsMast, yrod,
MHOTOYTOJIbHUK, PaBHOOEPEHHBIN 1 PaBHOCTOPOHHHIA Tpe-
YTOJIbHUKH, TIPSIMOYT'OJIbHBIN TPEYTOJIbHUK, Melnana, ouc-
CEKTpHUCA U BBICOTA TPEYrOJbHHUKA, ApaJLIeIOrpaMM, poMoO,
[IPSIMOYIOJIBHUK, KBapaT, TPAMELHs; OKPY>KHOCTb, Kaca-
TeJIbHAs; PABEHCTBO U 1M0A00ue GUryp, TPEYrOJIbHUKOB; T1a-
[PAJUIEIIBHOCTD U NEPIEHANKYIAPHOCTD IPSIMBIX, YTOJI MEXKIY
[IPSIMBIMH, CAMMETPHSI OTHOCUTEILHO TOYKU U IIPSAMO;
JUIMHA, PACCTOSIHUE, BEIMYHHA YIJIa, TUIOIIAb, IIEPUMETP.;
Mcnonb3oBath hopMylibl: mepuMeTpa U Iioniaau

TectupoBaHue

https://infourok.ru/urok-

okruzhnost-geometriches-

kie-postroeniya-

4502905.html

MToro no pazaeny:

OBUIEE KOJIMYECTBO YA-
COB I10 I[TPOTPAMME



https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
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https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

aara Tema ypoka
No J1aH (bakr
IloBTOpeHue — 4 yaca

1. ITo106HBIEC TPEYTOTBLHUKHI

2. YerpipexyronsHuku. [Inomanym reomerpudeckux Guryp

3. BrircanHbIe, ONTMCAaHHBIE W [ICHTPAILHBIC YTIIbI

4, Jluaznocmuueckas konmponvnasa padoma

Tpuronomerpus. Teopembl KOCHHYCOB M CHHYCOB. PelieHne TpeyrojibHuKkoB — 16 yacoB

o. Omnpenenenne TpuroHoMerpudeckux Gynkumii yrios ot 0° qo 180°

6. Omnpenenenne TpuroHoMeTpudeckux GyHkuuii yrios ot 0° qo 180°

7. KocuHyc 1 cuHycC NpssMOTo 1 Tynoro yria

8. KocuHyc 1 cuHyc npssMoro u Tynoro yria

9. TeopeMa KOCHHYCOB

10. TeopeMa cHHYCOB (C paguycoM ONMCAHHON OKPYHOCTH)

11. HaxosxeHnne JiMH CTOPOH TPEYTrOJIbHUKOB

12. Haxok/1eHre BeJIMIrH YTII0B TPEYTOIHHIUKOB

13. dopmya IIIOIA U TPEYTroJIbHUKA YEPE3 IBE€ CTOPOHBI U YTOJI MEXITY
HUMHU

14. 3aJlaun Ha BBIYHCIICHUE IO TPEYTOJIbHUKA

15. dopmyra MIOMAIN YEThIPEXYTOJIbHUKA YEPE3 €r0 TUArOHAIN U YTOJI
MEKTy HUMH

16. 3ajaumn Ha BBIYMCIIEHUE TIJIOMIA/IN YEThIPEXYTOJIbHUKA

17. Pemrenue TpeyrosbHUKOB

18. Pemenne TpeyroJbHUKOB

19. IToBTOpenue no teme « TpUTOHOMETPHUSD)

20. Konmponvnasa paoomaNel no meme « Tpuzonomempus»

IIpeoOpa3zoBanue nogodusi. Merpuiyeckue COOTHOLIEHHUSI B OKPYKHOCTH — 10 yacoB

21. [Tonsitne o MpeoOpa3zoBaHUM TTOJ00HS

22. I'omorerns. [TogoOue B )Ku3HU

23. COOTBETCTBEHHBIE AJIEMEHTHI IMOJIOOHBIX (GUTYD

24, [TepumeTps! 1 TUTOMIAAM TTOIOOHBIX (PUTYD

25. Teopema o0 npou3BeIeHUH OTPE3KOB XOP/I

26. TeopeMa o0 mpou3BeAEHUN OTPE3KOB CEKYIIHUX

27. Teopema o kBajipaTe KacaTeIbHOMN

28. [IpumeHeHne B pelieHHH TeOMETPUUECKUX 3a/1a4

29. [ToBTopenue no teme «IIpeobpazoBanue nmogodus. MeTpudeckue co-
OTHOIICHUS B OKPY>KHOCTH»

30. Koumponvnasa paooma Ne2 no meme «llpeodpazoeanue noooous.
Mempuueckue cOOMHOUEHUA 8 OKPYIHCHOCHU)

BekTopnbl — 12 yacoB

31. OmnpeneneHne BEKTOPOB

32. CJ105)k€HHE U Pa3HOCTh BEKTOPOB

33. YMHOKEHUE BEKTOPa Ha YNCIIO

34. DU3UYECKUN U TEOMETPUYECKUN CMBICIT BEKTOPOB

35. Paznoxenre BeKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPaAM

36. Paznoxenre BeKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

37. KoopauHatsl BEKTOpa

38. CBsi3b MEXK/ly KOOpJIMHATAMU BEKTOpa M KOOPJIMHATAMU €ro Havasa u
KOHIIQ

39. CkansipHOe MPOU3BEAECHUE BEKTOPOB




40.

Pemenue 3aa4 C IOMOIIbIO BCKTOPOB

41. IIpumMeHeHre BEKTOPOB ISl PEIICHUS 33/1a49 KHHEMAaTHKA U MEXaHUKH
42. Konmponvnas paboma Ne3 no meme «Bexkmopwi»
JexapToBBI KOOPAMHATHI HA MVIOCKOCTH — 9 YacoB
43. JlekapToBBI KOOPJIMHATHI TOUEK HA TIIIOCKOCTH
44, YpaBHEHUE NPSIMOU
45, YrnoBoi Ko3(pPUIHUEHT, TAaHT'ESHC yTJIa HAKIOHA, TapaJUIeIbHbIC
MePIEHINKYJISIPHBIE MPSMbIC
46. YpaBHEHHE OKPYKHOCTHU
47. Haxosk/ieHne KoOpANHAT TOYEK NMePECECUCHHS] OKPYKHOCTH M IPSIMOM
48. Meto KOOpAMHAT IPH PEIICHUN TEOMETPUUYCCKUX 337124
49, Hcnonp3oBaHne MeToia KOOPJIMHAT B MPAKTHYECKHUX 3a7a9ax
50. Metoj KOOpHAT B MPAKTHYECKHUX 33/1a9ax
ol. Konumponsnan paboma Ned no meme «/[ekapmoguvt Koopounamosl Ha

nJi0cKocmu)

HpaBI/I.T[I)H])Ie MHOT"

0yroJbHUKH. JIJIMHA OKPYKHOCTH U ILUIOIIAb Kpyra. Beluuciaenue miomaneii — 8 yacon

52.

HpaBHJ'II)HBIC MHOT'OYT'OJIbHUKH, BBIYUCJICHHUEC X 3JICMCHTOB

53. Uucno © v yIMHA OKPY>KHOCTH

o4. JlMHa yTH OKpY»KHOCTH

55. Panuannas mepa yria

56. [Tiromans kpyra

57. ITnomans cexropa v cerMmeHTa

58. [Lromagm duryp, BKIFOYAKOIITNUX AJIEMEHTHI KpyTa.

59. Konumponvnaa paboma Ne5 no meme «Ilpaguivrvie MHO20Y20/16 HUKU.

/[nuna okpyscnocmu u naouwaos Kpyza. Botuucnenue naowiaoeii»

JIBH2KEHUS MJI0CKOCTH — 6 4acoB

60. [TousaTHE O ABUKEHNU IIJIOCKOCTHA

61. ITapannensHBINA IEPEHOC

62. IToBOpOT 1 cUMMETpHS

63. Ocu ¥ IEHTPBl CAMMETPUH

64. IIpocTeiinme mpuMeHEHHs B pEIICHUH 3a/1a4

65 Hmozosas ammecmayua. Konmponvnaa paooma Neb

IToBTOpenne — 3 yaca

66. ITono0OHBIE TPEYTOTBLHUKHI

67. YerpipexyroiabHuky. [1nomanm reomeTpudeckux Guryp

68. Teopembl CHHYCOB 1 KOCHHYCOB




YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Bribepure yueOHbIC MaTepHaIIbI
BBenure cBOM BapuaHT:
METOIUYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

Bsenure nanabie
IMUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET

Poccuiickast anekTpoHHas 1mkoja. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Supekc. YueOnuk» https://education.yandex.ru/home/
«SKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

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

«MapkeTiuieiic 00pazoBaTeJIbHbIX YCJIYI»

«Supexe», «1C», «Yuun.py», «Cxkaiienr», «Koasapac»,
n3natenscTBO «IIpocBemienue» u apyrue. https://elducation.ru/
«UuTepuerY pox» —. https://interneturok.ru/
Oo0pa3zoBatenbHas miardopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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