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HOACHUTEJIbBHAABAIINCKA

OBIIASAXAPAKTEPUCTUKAYYEBHOI'OKYPCA"TEOMETPUSA"

Pabouasnporpammano yaeoHomykypey'I'eomerpust misioOyqaromuxcsa9xinaccoB pazpaboTaHaHA0OCHOBE
denepanbHOTO rocyIapCTBEHHOTO 00pa30BaTEeIbHOIO CTaHAapTa OCHOBHOIO 00IIero 0opa3oBaHus ¢ y4éToM
1 COBPEMEHHBIX MUPOBBIX TPEOOBaHUMN, IPEIBIBISIEMbIX K MATEMAaTHYECKOMY 00pa30BaHMIO, U TPAIULUI
poccuiickoro o0pa3zoBaHus, KOTOPbIE 00ECIIEUMBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIUSAMU,
COCTaBJISAIOLMMU OCHOBY JJIs HEIPEPHIBHOIO 00pa30BaHuUs U CAMOPA3BUTHS, a TAKXKE LIEJIOCTHOCTh
0OMIEKyJIBTYPHOT 0, JTMYHOCTHOTOMITIO3HABATEILHOTOPa3BUTHIOOydatomuxcs. BriporpamMmeydreHbInaenn
nosioxkeHust KoHmenum pa3BuTusi MaTeMaTndeckoro oopasosanus B Poccuiickoit denepannu. B smoxy
ndpoBoit Tpanchopmanmu Beex chep YeI0BEUSCKOH AeATeIHHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIMUYETIOBEKOMOe30a30B0IIMaTEMAaTHYECKOUITOATOTOBKHU. Y AKEBIIKOJIEMAaTEMaTUKACITYKUT OTIOPHBIM
MIPEIMETOM JUISl U3yUEHHsI CMEKHBIX AUCLUILINH, a TIOCTIe IKOJIbl peaJbHOW HE0OX0JUMOCThIO CTAHOBUTCS
HEeTIpepBIBHOE 00pa3oBaHue, 4To TpeOyeT MOJTHOIICHHOM 6a30B0ii 00111e00pa30BaTEILHOM MOATOTOBKH, B TOM
YUCJIE U MAaTEMATUYECKOM.

3T0 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YUCIIO Ipodeccuil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MIPUMEHEHHEMMAaTEeMaTUKN : UBC(PEPEIKOHOMUKH, NUBON3HECE, UBTEXHOIOTMUECKUX00IaCTAX, UIAKEB
ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, ISl KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYUMBIM NIPEAMETOM, PACIIUPSIETCS.

[IpakTryeckas 1Mojae3HoCTh MaTEMAaTUKUOOYCIOBIIEHA TEM, YTO €EMPEIMETOM SIBIISAIOTCA (DyH/1aMEHTaIbHbIE
CTPYKTYpPBI HallIEr0 MHUpa: MPOCTPAHCTBEHHBIE (POPMBI 1 KOJIMYECTBEHHBIE OTHOIIEHUS OT MTPOCTEHIIINX,
YCBaMBaEMBIXBHEMOCPEICTBEHHOMOTIBITE,1010CTaTOYHOCTIOXKHBIX,HEOOX0AUMBIXUISIPA3BUTHSIHAYYHBIX U
MIPUKIIAIHBIX Uel. be3 KOHKpEeTHBIX MaTeMaTUYEeCKUX 3HaHUN 3aTPYAHEHO MOHMMAaHKEe IPUHIIUIIOB
YCTPONCTBA U UCIOJIb30BAHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U MHTEPIIPETALIUS pa3HOOOpa3HOM
COLIMAJIBHOM, 5)KOHOMHYECKOH, MOJIMTHYECKOWHNH(popMaIiy, MaodhGEeKTUBHA TOBCEHEBHASNPAKTHYECKAs]
NeaTenbHOCTb. Kax/1oMy 4elioBeKy B CBOEH )KM3HU IPUXOIUTCS BBIIIOJIHATh PACYETHI U COCTABIIATh
QJITOPUTMBI, HAXOIUTh U IPUMEHSTH (POPMYIIbI, BIAAETh NPAKTUYECKUMU MPUEMAMU T€OMETPHUECKIX
M3MEPEHNHUNIOCTPOCHUH, YNTAaTbUH(OPMALIHIO, [TPECTABICHH YIOBBUAECTA0 ML, JUArpaMMUT paKOB, )KUTh B
YCIOBHSIX HEONPEAEAEHHOCTH U MIOHUMATh BEPOSITHOCTHBINA XapaKTep CIy4alHbIX COOBITHH.

OnHOBPEMEHHO C pacuIMpeHreM chep IPUMEHEHNs MaTeMaTUKU B COBPEMEHHOM 00111ecTBe BE Ooliee
BaXHBIMCTAHOBHUTCAMATEMATHYECKUHCTUIIbMBIITICHU S, IPOSIBII IO CABOIPEACTIEHHBIXYMCTBEHHbBIX
HaBbIKax. B nmpouecce n3yueHus MaTeMaTUKU B apceHas MPUEMOB M METOJI0B MBILICHUS YeJIOBeKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCA MHAYKIMS U JeTyKIKs, 0000IIeHNne U KOHKPETH3aIHsl, aHaIu3 1
CHHTE3, KIaccupUKalus U cucreMaTu3anus, abctparupoBanue U aHajnorus. O0beKThl MaTeMaTHYECKUX
YMO3aKJIIOYEHUH, IpaBUIla UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX TIOCTPOCHUH,
CIOCOOCTBYIOTBBIPAOOTKEYMEHUA(POPMYIUPOBATH,000CHOBBIBATbUJOKA3bIBATHCYKICHU S, TEMCAMBIM
Pa3BUBAIOT JIOTHYECKOE MbIlIUIeHUE. Beyias posib NpuHaIIeKUT MaTeMaTuKe U B JOPMUPOBAHUM
JITOPUTMUYECKONKOMITIOHEHThIMBIIIUIEHUSIUBOCITUTAHUMYMEHU A IEHCTBOBATHI103a1aHHBIMAJITOPUTMAM,
COBEpILEHCTBOBAaTh M3BECTHBIEH KOHCTPYMpOBaTbHOBBIE.BIporecce pelieHuszagay —oCHOBOHYUYEOHOM
JeATeIbHOCTH Ha YpOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi U NPUKJIIAHAs CTOPOHbI
MBIIIICHHUS.

OOyueHnemMareMaTuKe1aéTBO3MOKHOCTEPA3BUBATh YO0 yUatOIUXCATOYHYIO, PAIIOHATIBHYIO U
MH(GOPMATHBHYIOpEUb, yMEHUEOTOUPATbHAN00IEETI0IX0 AU ESI3bIKOBbIE, CHMBOJIMYECKHE, I'paduuecKre
CpeZACTBa AJIsl BBIPAKEHUS CYXIEHUHN U HATJISAHOTO UX MPEJICTaBICHMS.

Heo0x01uMbIM KOMIOHEHTOMOOIIEH KYJIBTYpBhl BCOBPEMEHHOMTOJIKOBAHUH SBIISETCIOOIEE3HAKOMCTBO C
METO/JaMHUIIO3HAHUACUCTBUTEIBLHOCTH, IPEACTABICHUEOTIPEAMETEUMETO JaXMATEMATUKN, UXOTIINYMIOT METOIOB
JPYrUX €CTECTBEHHBIX U TYMaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHHS MaTEeMaTHKH JUTs
peleHUsIHAYYHBI XUTTPUKIIAIHbIX3a1a4. TakuMoOpazoM, MaTeMaTH4ecK0e00pa30BaHMEBHOCUTCBOMBKIIA B
(dopmupoBaHue o0IIeH KyIbTyphl YeTOBEKa.
N3yueHneMaTeMaTHKUTAaKKEeCTIOCOOCTBYETICTETUYECKOMYBOCITUTAHUIOUETI0BEKA, TIOHUMAaHUIOKPACOTHI U
U3AIIECTBA MATEMAaTHUECKUX PACCYXKIECHUH, BOCTIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHUIO UJIEU
CUMMETPHH.



HEJJNU3YUYEHUAYUYEBHOI'OKYPCA"T'EOMETPUA"

«MaremaTuKy yXe 3aTeM Y4UTh HaJ0, YTO OHA YM B IOPAJOK IIPUBOAUTY, — IHACAI BEJIMKUHA PYCCKUI
yuenbiiMuxannBacuibeBuuJlomoHocoB. IB3TOMCOCTOUTO THAN3IBYXII€JIEHO0yUEHUATEOMETPUMKAK
COCTAaBHOM YaCTH MaTEMATHUKH B LIKOJIE. DTOM LI€IM COOTBETCTBYET JOKa3aTeNIbHAsL IMHUS MPENOIaBaHus
reomerpun. Cienys mpeacTaBIeHHON pabodel mporpaMMe, HaUMHAs C CEAbMOTO KJIacca Ha ypoKax
TeOMETPUH 00YUAIOIIUNCS YUUTCS IPOBOIUTH JJOKA3aTEIbHBIE PACCYXKICHUS, CTPOUTH JIOTHUECKHUE
YMO3AKJIFOYEHM,JOKA3bIBATBUCTHHHBICYTBEPK ICH USIUCTPOUTHKOHTPIIPUM EPBIKJIOKHBIM, [IPOBOAUTH
paccyXJIeHHS OT «IIPOTUBHOTOY», OTINYATh CBOMCTBA OT PU3HAKOB, POPMYITUPOBATH OOpATHBIC
YTBEPKJICHHSL. Y YeHUK,OBJIAACBITUHIICKYCCTBOMPACCYKIAaTh, 0y IETIPUMEHITHETOMBOKPY)KAIOIIEH JKU3HH.
Kak nucan reomerp u neparor Urops @enoposuy Lapsiruy, «1r01pMH, IOHAMAIOIIMMH, YTO TAKOE
JI0Ka3aTeNIbCTBO, TPYHO U J1a’K€ HEBO3MOKHO MaHUIYJIMPOBaThy». 1 B 3TOM COCTOUT BaKHOE
BOCIIMTATEJIbHOE 3HAYECHUE U3YUYECHUS T€OMETPUH, IIPUCYILEE UMEHHO OTEYECTBEHHON MAaTEMaTUYECKON
uikosie. BMecrecteMaBTOPBINPOrpaMMBIITIPEI0CTEPETAl0TYUU TENSIO TU3IIUIITHETO(hOPMAIN3Ma,0COOEHHO B
OTHOILIEHWH HayaJl HOCHOBAaHMUN reoMeTprun. @panny3ckuil MareMatuk JKaH J[beTOHHE 110 3TOMYIIOBOY
BbICKa3aJcs Tak: «UTo kacaeTcs 1eIMKaTHOU MpoOieMbl BBEACHUS «aKCUOM», TO MHE Ka)KeTCsl, 4TO Ha
MEPBBIX MOpax HYKHO BOOOIIE N30eraTb MPOM3HOCUTH caMo 3TO cI0BO. C Apyroil ke CTOPOHBI, HE CIEeAYyeT
YIYCKaTh HU OJHOM BO3MOKHOCTHU JaBaTh MPUMEPHI JIOTHYECKUX 3aKIIFOUEHH, KOTOPbIE Ky1a B O0bIIeH
Mepe, 4eM HJIesd aKCUOM, SIBJISIIOTCS UCTUHHBIMU M €IMHCTBEHHBIMU JBUTATEIIIMU MaTEMaTHIECKOTO
MBIIIJIEHUS».

Bropoitnenson3ydeHus: reOMEeTPUHSIBISIETCUCIIONb30BAHNEEEKAKUHCTPYMEHTAIIPYU PEIIEHNN KaK
MaTE€MaTHYECKUX, TAKUIIPAKTUYECKNX3a1a4, BCTPEHAOIINXCABPEATbHOMKN3HU. OKOHUMBIIUI KYPC
TFE€OMETPHH IKOJBHUK JIOJDKEH ObITh B COCTOSIHUM OTIPEAETUTh T€OMETPUUECKYIO (pUrypy, onmucarb cioBaMu
JTAHHBIN YepTEX UM PUCYHOK, HANTH IIJIOIIA/lb 3eMEJIbHOTO Y4acTKa, paCCYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Ka0eJis Uiu Tpedyemble pa3Mephl Trapaxa JUisaBToMOOUIIs. DTOMYCOOTBETCTBYET BTOpas,
BBIYMCIIUTENIbHAS JIMHASA B H3YYCHUH F€OMETPHUH B IIKOJIE. JaHHAs IPAKTUYECKas TMHUS SABIIIETCA HE MCHEE
BakHOH, yemneppas. Emél lnaronnpeanuceiBai, ytoObi«rpaxkaanel [pekpacHOroropo1aHuBKOEMCITydae He
OCTaBJISUIM TEOMETPUIO, BE/Ib HEMAJIOBAXHO J1aXke MOOOYHOE €€ MPUMEHEHHE — B BOCHHOM JI€JI€ J1a, BIIPOYEM,
U BO BCEX HayKax — JJIsl JIUIIEro UX YCBOEHMSI: MbI BEJlb 3HAEM, Kakasi OECKOHEUHas pa3HHULA CYIECTBYET
MEXY Y€JI0BEKOM NPUYACTHBIM K T€OMETPUU U HEIPUYACTHBIMY. {7151 3TOr0 y4HuTEII0

PEKOMEHyeTcs MOoA0MpaTh 3a/1aul IPAKTUYECKOTO XapaKkTepa JUlsl pacCMaTpUBAaEMBbIX TE€M, YUUTh JETEH
CTPOUTBMATEMATHYECKUEMO IETUPEAIbHBIX)KU3HEHHBIXCUTYal Ui, IPOBOAUTEBBIYMCIICHUS MOLICHUBATD
aICKBaTHOCTH IOJIy4EHHOTO pe3ysbrata. KpaliHe BaXHO MOAYEPKUBATD CBSI3U TEOMETPUH C IPYTUMU
IpeJMeTaMu, MOTUBUPOBATH MCIIOJIb30BaTh ONPEIEIECHUS T€OMETPUUECKUX (PUTYp U ITOHSITHUH,
J€MOHCTPUPOBATHIIPUMEHEHHUETI0TyYeHHBIXyMEHUHB(U3NKENTEXHUKE. DTUCBI3MHAN00I€eIPKOBHTHBI B
Temax«BekTops», «TpuroHomMerpuueckue cooTHoleHus», «Meton koopauHam»u«Teopema [Iudaropay.
MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE

CornacHoyueOHOMYIUTaHYB 9KiIaccen3ydaeTcsaydeOHbli Kypc«l eoMeTpHs», KOTOPhIMBKIIOYAET
ClIelyIOIMEe OCHOBHBIE pa3fiesibl coaepkanus: «['eomerpuueckue GUrypsl 1 ux cBoiictBay, «M3mepenue
rE€OMETPUYECKUXBEINYNHY,aTaKkKe«/|eKapTOBBIKOOPAMHATHIHAIUIOCKOCTHY, «BEKTOpBI», « IBHKEHUS
wiockoctu» U «IIpeobpasoBanus nogo6us». YueOHbli M1aH MpeIycMaTpuBaeT U3ydeHHe reOMeTpUH Ha
6a30BOM ypOBHE UCXO0A4 U3 68 yueOHbIX YaCOB B YUEOHOM TO1Y.

COJEP KAHUEYYEBHOT'OKYPCA"TEOMETPUA"

Cunyc,kocunyc,ranreHcyrioBoT010 1 80°.OCHOBHOETPUTOHOMETPUUYECKOETOXKAECTBO. DOPMYIIBI TPUBENEHMSL.
PemenunerpeyronbHuKoB. TeopeMakOCMHYCOBUTEOPEMACHHYCOB. PellieHnenpakTHueCKUxX3aaauc
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
ITpeob6pazoBanuenoo6us.1101061ecOOTBETCTBEHHBIXJIEMEHTOB.

Teopemaonpon3BeAEHUUOTPE3KOBXOPI, TEOPEMBIOTIPOU3BEACHUMOTPE3KOBCEKYIIINX, TEOPEMA0OKBAIPATE
KacaTeJIbHOM.

Bekrop, nnuHa (Moyip) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, TPOTUBOIOJIOXKHO HAIIPABJIEHHBIE BEKTOPBI,
KOJUIMHEAPHOCTHBEKTOPOB,PABEHCTBOBEKTOPOB,0IIEpAllUMHA/IBEKTOpaMu. Pa3ioKeHMEBEKTOPAIIO IBYM
HeKoJUIMHeapHbIMBeKTOpaM. KoopauHareiBekTopa. CKalssipHOETIPOU3BEIEHUEBEKTOPOB, IPUMEHEHUE TSI
HAaXO0XAECHUS JUIMH U YIJIOB.
JlexapTOBBIKOOPAMHATHIHAIIIOCKOCTHU. Y paBHEHUANIPIMOMHOKPYKHOCTUBKOOPINHATAX, [IEPECEUEHNE



OKPYXHOCTEHUIIPAMBIX. METOAKOOPAMHATUETO IPUMEHEHHUE.
[IpaBunbHBIEMHOTOYT0IbHUKU. J{THAOKpY)XKHOCTU. [ pagycHasupaimaHHasMepayria, BbBIYMCICHUEUIUH YT
okpyxxHocTel. [momans Kpyra, CEKTopa, CErMEHTA.
JIBI>KEHUSAIIIOCKOCTHUBHYTPEHHUECUMMETpunuryp(snemenTapusienpeactasienus ). [lapamienbHblii nepeHoc.
[ToBopor.

INJIAHUPYEMBIEOBPA3OBATEJIbBHBIEPE3YJIbTATbBI

OcBoenuneyueOHOroKypca«l eoMeTpus» 10 1KHO0OeCTIEYMBATh A0 CTHKEHUEHAYPOBHEOCHOBHOTOOOIIIETO
00pa3oBaHus CIEeIYIOUINX JUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB:
JIMYHOCTHBIE PE3YJIBTATbBI
JIMYHOCTHBIEPE3YIbTATHIOCBOCHUANIPOIPaMMblydeOHOTOKYpca«l eoMeTpusi» XapaKTepU3yIOTCS:
IIaTpuoTnyeckoeBoCINTaAHUE:

MPOSIBIEHUEM HMHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUICKON MaTeMaTUKH, [IEHHOCTHBIM OTHOLIEHHEM K
JOCTUKEHHUSIM POCCUMUCKUX MATEMAaTUKOB M POCCHUMCKONW MAaT€MaTHYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITHUX
JOCTHKEHHUM B IPYTUX HayKax U MPUKIAJHBIX chepax.
I'paxnanckoen1yX0BHO-HPABCTBEHHOEBOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S13aHHOCTEN IpakJaHNHA U pealin3allii ero npas, IPeICTaBICHUEM O
MaTeMaTH4YE€CKUXOCHOBAaX(YHKIIMOHUPOBAHUAPA3IUUHBIXCTPYKTYP,ABJICHUHN, IPOIIEeIyprpaXAaHCKOTO 001eCTBa
(BBIOOPBI, OIIPOCHI U TIP.); TOTOBHOCTHIO K OOCYKICHUIO 3TUYECKUX IPOOIIeM, CBA3aHHBIX C
MPaKTUYECKUMITIPUMEHEHUEMI0CTHKEHUHHAYKH,0CO3HAaHNEMBA)KHOCTUMOPAJIb-HO-3TUYECKUX TPUHIIUIIOB B
JEITETbHOCTH YYEHOTO.

TpynoBoeBocninranue:
YCTaHOBKOMHAaKTHBHOEYYaCTHEBPEIICHUUIIPAKTUYECKUX3a/1auMaTeMaTHYeCKOHAPaBI€HHOCTH, OCO3HAHUEM
BaKHOCTH MaTEMaTHYECKOT0 00pa30BaHMs Ha MPOTSKEHUU BCEH KU3HU Ui yCIIENTHOM MpodeccnoHaabHOM
NEeSITEeIbHOCTH U Pa3BUTHEM HEOOXOJAUMBIX YMEHUI;
0CO3HaHHBIMBBIOOPOMUIIOCTPOECHUEMHH MBI 1y aIbHOUTPAEKTOPUHOOPa30BaHUANKM3HEHHBIXINIAHOBC Y4ETOM
JIUYHBIX HHTEPECOB M OOIIECCTBEHHBIX MMOTPEOHOCTEN.

JCTEeTHYECKOEBOCIIUTAHHE!
CIOCOOHOCThIOKIMOLIMOHATBHOMYHCTETHYECKOMYBOCIPUATHIOMAaTEMATHYECKUX00BEKTOB,3a/1a4, PELICHUH,
paccyKJeHUI; yMEHHIO BUJIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTHHAYYHOT OIIO3HAHUS:

OpHUEHTAIMEN B AEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayYHBIX IIPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTIXPa3BUTUAYEIOBEKA, IPUPOIbINOOIECTBA, IOHUMAaHUEMMaTeMaTHYECKOHAYKHKaK Chepsl
YeJI0BEUECKON AEATEIbHOCTH, 3TAOB €€ pa3BUTHSI U 3HAUUMOCTH JJIsl pa3BUTHS LIUBUIIM3ALIUY;
OBJIaJICHUEMA3bIKOMMATEMAaTUKUMATEMaTUYECKONKYIbTYPOHKAKCPEICTBOMIIO3HAHUAMUPA;0BIIAZICHUEM
IIPOCTEUIIMMHU HaBbIKAMU MCCIIE0BATEIbCKOM I TEIbHOCTH.

®u3nyeckoe BOCIUTAHHME, (POPMHUPOBAHNE KYJIbTYPbI 310POBbSI M SMOLHMOHAJIBLHOI0 0J1ar0ONoIyqusi:
TOTOBHOCTBIONPUMEHATEMATEMaTHUECKUE3HAHUSIBUHTEPECAXCBOET03/10POBBS, BEICHHU310POBOr000pasa »Ku3HU
(3m0poBoOe nuTaHue, cOATaHCUPOBAHHBIN PEXXUM 3aHATUN U OT/AbIXA, peryssipHas pu3ndecKas

AKTUBHOCTD);
c(OpMHPOBAHHOCThIOHABBIKape(IIEKCUH, IPU3HAHUEM CBOETOIIPABAHAOIIMOKYHTaKOT 0K EeNpaBaipyroro
YeJI0BEeKa.

JKOJI0TMYeCKOEeBOCIIUTAHME:

OpHUEHTaIel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAaHU JUIs pelleHns 3a7a4d B 00JIaCTH COXPAaHHOCTH
OKpY’KaroIeNCpe 1bl, INIAHUPOBAHUATIOCTYIIKOBUOLIEHKMMXBO3MOKHBIXIIOCIIEICTBUIITITOKPYXKAIOIIEH CPEbl;
0CO3HAaHUEMTJIO0ATBHOTOXapaKTePadIKOJIOTHUECKUXITPOOIEMUITYTEHN X PELIIEHNS.
JInuyHOCTHBIEPE3yabTATHI,00eCIeYNBAIOIINECAIANTAUIO00YYAI0IEr OCAKU3MEeHA IO LM CSY CT10BUAM
COLMAJILHOM M IPHPOJAHOMN Cpeabl:

— TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSAX HEOTIPEIAECIEHHOCTH, IIOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTUYEPE3NPAKTUUECKYIOIEATEIIBHOCT, BTOMUNCIIEYMEHUEYUUThCAY AP YTUXITIOAEH,
pUOOPETaThBCOBMECTHONUIESTEIHbHOCTUHOBBIC3HAHN S, HABBIKM HKOMITETEHIIMUU30TIBITAAPYTHX;

— He00X0IMMOCThIOB(OPMUPOBAaHUMHOBBIX3HAHUN, BTOMYHCIE()OPMYTUPOBATHH I, TOHSITHS,

TUIOTE3bl 00 00BEKTaxX U SIBJICHUSIX, B TOM YHUCIIE paHee He U3BECTHBIX, 0CO3HABATh Je(PUIIUTHI
COOCTBEHHBIX 3HAaHUN 1 KOMIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHUE;
— CcMocoOHOCTHIO0CO3HABATHCTPECCOBYIOCUTYAIINIO, BOCIIPUHUMATBCTPECCOBYIOCUTYAIIIOKAKBBI30B,



TpeOYIOIMIKOHTPMED,KOPPEKTHPOBATHIIPUHUMAEMbIEpEIICHUSUICHCTBHS, OPMYITHPOBATHU OLIEHUBATD
PHUCKH U TIOCHECTBHS, (GOPMUPOBATH OTIBIT.

METANPEIMETHBIEPE3YJIbTATBI

MetanpeaMeTHbIE pe3yIbTaThl OCBOSHUS MPOTpaMMbl ydeOHOTO Kypca «[ eoMeTpusy XapaKkTepu3yrTCs
OBJIAZICHUEMYHUBEP CATIbHHIMUNO3ZHABAM /1L HBIMUOCUCMBUAMU, VHUBEPCANbHLIMUKOMMYHUKAN UGHbIMU
0eticmeUusMU U YHUBEPCATbHLIMU PeYIAMUGHBIMU OCliCIEUAMU.

1) Vhusepcanvhvienoznasamenvhvledeicmausobecneuusarompopmuposanueda308biXKoSHUMUGHbIX
npoyeccog 00yuaruuxcs (0coeHue Memooo8 NOHAHUS OKPYHCAIOWe20 MUpa, NpUMeHeHUue 102U4ecKuXx,
ucce008amenbCKuxonepayuil, yMeHuupabomams ¢ uHgopmayuets).

Ba3oBbleiornueckueneiicTBus:

— BBIABIIATEUXAPAKTEPU30BATHCYIIECTBEHHBIC PU3HAKA MAaTEMATHIECKUX00BEKTOB, IOHATHH,
OTHOIICHHUIA MEXY MMOHATUSAMU; (OPMYTUPOBATH OTIPEICIICHUS TIOHITHIA; yCTAaHABINBATH
CYIIECTBCHHBIUTTPU3HAKKIIACCU(DUKAIINN,0CHOBAHUSII1000 OIIICHU AN CPABHEHIS, KPU TS PHH
MIPOBOIMIMOTO aHAJIH3a;

— BOCIIPHHUMATH,(DOPMYIIHPOBATHUITPEOOPA30BBIBATECYKICHUS : yTBEP U TCIbHBICH
OTpHUIATEIIbHBIC, SMHIUYHBIC, YaCTHBIC U OOIIHE; YCIOBHBIC,

— BBIABIIATHMATEMATHUYECKAE3aKOHOMEPHOCTH, B3aUMOCBSI3UUTIPOTHBOPEUHSIB(AKTAX, TAHHBIX,
HAOJTIOJICHUSX W YTBEPXKACHUSX; TIPeIaraTh KPUTEPHH JIJIS BBISIBICHHS 3aKOHOMEPHOCTEH H
MIPOTUBOPEUUNI;

— JIeJIaThBBIBOIBICUCTIONB30BAHUEM3aKOHOBIIOTHKH, IS TYKTHBHBIXUAH TYKTHBHBIX
YMO3aKITIOYCHHH, YMO3AKITFOUSHUH 110 aHAJIOTHH;

— pa30upaTh J0Ka3aTeIbCTBA MATEMATHUSCKUX YTBEPKICHHUH (ITPSIMBIC U OT IPOTHBHOTO), IIPOBOIUTH
CaMOCTOSITSIILHOHECIIOKHBIEI0Ka3aTeIbCTBAMATEMATHIECKUX(DAKTOB, BHICTPAHMBAThAPT YMEHTAIIHIO,
MIPUBOJIUTH MPUMEPBl U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpaThCIIOCOOpereHusIydeOHOH3a1aun(CpaBHUBATbHECKOIbKOBAPHAHTOBPEIIICHNS,

BbIOMpaTh HanboJIee MOAXOAAMINN ¢ YYETOM CaMOCTOSTEIBHO BBIJICTICHHBIX KPUTEPUEB).
Ba3oBnlenccienoBareiLCKUeAeHCTBUA:

— HCII0JIb30BAaThBOIPOCHIKAKHCCIIEI0BATEIbCKUMHMHCTPYMEHTIIO3HAHU S, )OPMYIUPOBATHBOIIPOCHL,
¢bukcupymolre IpoTUBOPEUHE, MPoOIeMy, CAaMOCTOATEIHHO YCTaHABIMBATh HICKOMOE U TaHHOE,
(dbopMHUpOBATh TUIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHUE;

— MPOBOJUTHIIO CAMOCTOSTEILHOCOCTABICHHOMYIIJIAHyHECIOKHBIHIKCIIEPUMEHT, HEOOIbIIOE
HCCIIEIOBAHUE 110 YCTAHOBJIEHHIO 0COOCHHOCTEN MaTeMaTHYeCKOro 00beKTa, 3aBUCUMOCTEH
00BEKTOB MEX Ty CO00I;CaMOCTOITEIBHO (hOPMYITUPOBATH 000 OIIICHHUS M BBIBOIBI IO
pe3ylbTaTaMIpoBeIEHHOTOHAOIIOICHUS, UCCIIEIOBAHUS,0LIEHUBATHI0CTOBEPHOCTD MOJTY4YEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

— MPOTHO3UPOBATHBO3MOKHOEPA3BUTHETIPOIIECCA, aATAKKEBBIIBUTATHIIPEATIOI0KEHUSIOETO
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PaGoracundopmanmeii:

— BBISBIISATHHEA0CTATOYHOCTEUU30BITOYHO CTHH(OPMALIHH, TAHHBIX, HE00XO0 AUMBIXUIIPEIICHUS
3a/1auu;

— BBIOMpATh,aHAIU3UPOBATH,CUCTEMATU3NPOBATEUUHTEPIIPETUPOBATHUH(GOPMAITTIOPA3ITUYHBIX
BUJIOB ¥ JOPM TMpEICTABICHUS;

— BBIOHpaTh(hOPMYTIpEICTaBICHUANH(DOPMAIIMUUUILTIOCTPUPOBATHPEIIaeMbIe3a/1a4lCXEMaMHU,
JararpaMmamu, HHOUM rpaduKkoil 1 uX KOMOMHAIIMSIMU;

— OIEHUBAThHAAEKHOCTEUH(DOPMALIUUTIOKPUTEPHUSIM, TPENI0KEHHBIMY YU TETIEMILIN
chOpMyTUPOBAHHBIM CAMOCTOSITENHHO.

2) VuusepcanbHbleKOMMYHUKAMUBHBLEOCUCMBUS0OECneHU8aIOMCPHOPMUPOSBAHHOCTIbCOYUATbHBLX
HABbIKOG 00YUAIOUUXCAL.

Oo0menne:

— BOCIIPHHUMATH U (OPMYTUPOBATH CYXKICHUS B COOTBETCTBHH C YCIOBHSIMH U HEISIMHU OOIIIEHUS;
SICHO, TOYHO,TPaMOTHOBBIPA)KAThCBOIOTOUKY3PEHUIBYCTHBIXUITUCbMEHHBIXTEKCTAX, TaBaTh
MOSICHEHHMSI TI0 XOAY pelIeHHs 3a1a4i, KOMMEHTUPOBATh MOJYUYEHHBIH PE3yabTaT;

— BX0J1€00CYKIEHUA3a]aBaThBOIPOCKINOCYIIECTBYOOCYK 1aeMONUTEMBIL, ITPOOIEMBI,pelIaeMoit
3aJlauM, BHICKA3bIBATh U/ICU, HAIIEIEHHBIE HA TIOUCK PEIICHHUS; COTIOCTABIIATh CBOU CYXKICHUS C



CYXJICHUSIMUIPYTUXYYaCTHUKOBIMAJIOTa,00HAP Yy KH BaThPA3IMUNEHCX0ICTBONO3HIINI;B KOPPEKTHOM
dbopme hopMymTupoBaTh pa3HOTIACHS, CBOU BO3PAKCHHUS;

— IMPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA;
CaMOCTOSTEIIbHOBBIOUPATH(POPMATBBICTYIUICHUACYYETOM3AAUNPE3EHTALIUMUOCOOCHHOCTEN
ayJAUTOpPHUU.

CotpyanuyecTBo:

— IOHUMAaTbUHCIIONIb30BATHIIPEUMYIIECTBAKOMAaH IHOMUMHIMBH 1yaIbHOMPAOO THINPUPELLICHUN
y4eOHBIX MaTeMaTHYECKUX 3a71a4;

— I[PUHUMATHLIEIbCOBMECTHONAEATEIbHOCTH,IUIAHUPOBATHOPraHU3aLMI0COBMECTHONPAOOTHI,
pacrpenensaTbBUIbIPadoT, J0TOBAPUBATHCS,00C YK IaTHIIPOLIECCHPE3YAbTATPA00THI;000011aTh MHEHUS
HECKOIBKHX JIIOJICH;

— Y4acTBOBAaThBIPYNIOBBIX(OpMaxpadoThI(00Cy K AeHNS,00MEHMHEHUSIMH,MO3TOBBICIITYPMBIU JIP.);
— BBIIIOJIHATHCBOIOYACTHPAOO THIMKOOPIMHUPOBATHCBOUACHCTBUSICIPYTUMUUIEHAMU KOMaHIbl;

— OLIEHMBAThKa4e€CTBOCBOETOBKJIIAaBOOUIUIIPOIYKTHOKPUTEPHSIM,CHOPMYITHUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBHS.

3) VuusepcanvuviepecynamueHnvleoelicmausobecneuusarom@opmMuposanuecmMblcio8blXyCmaHO080KU
HCUSHEHHBIX HABbIK08 TuyHocmu. CaMOOpraHu3alys:
CaMOCTOSITEIbHOCOCTABIISATHILIAH,ITOPUTMPEIIEHUI3a/1a41 (MITUET0YacTh ),BBIOMPATHCIIOCOOPEIIICHHUSIC
Y4ETOM MUMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATh U KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOM HH(pOpMaLIHH.
CaMOKOHTPOJIB:

— BIIJETHCIIOCO0aMHUCAMOTIPOBEPKH,CAMOKOHTPOJIAIPOLIECCANPE3YIIbTaTapelieHUs
MaTeMaTUYEeCKOM 3a/1a4H;

— MPeABUIETHTPYAHOCTH,KOTOPHIEMOTYTBO3SHUKHYTHIIPUPEIICHIUI3a/1a41,BHOCUTEKOPPEKTUBHIB
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAllIEHHBIX OINOOK, BBISIBIEHHBIX TPYTHOCTEN;

— OILIEHUBAaTh COOTBETCTBUE PE3yJIbTATa AEATEIbHOCTU OCTABIECHHOM 1IETH U YCIOBUAM, OOBSACHSTh
PUYMHBLIOCTHKECHUANIMHEA0 CTHKEHHULETIN, HaX0 AU ThOLTHOKY, TaBaThbOLIEHKYIPUOOPETEHHOMY
OTIBITY.

NPEIMETHBIEPE3YJIbTATbI
OcBoenneydeOHOrOKypca«l eoMeTpus»HAypOBHEOCHOBHOTOO0IIIEr000pa30BaHHUsAI0DKHOOOECTICUNBATh
JOCTIDKEHHUE CIICTYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIbTaTOB:

— 3HaTh TPUTOHOMETPUYCCKUE QPYHKIIMH OCTPBIX YIIIOB, HAXOUTH C X MIOMOIIBIO Pa3IHYHbIC JICMECHTHI
MPSIMOYTOJIBHOTOTPEYT OJIbHUKA( «PEIICHUETIPSMOYT OJIbHBIXTPEYT OJIbHUKOBY ). Haxo T Th(CIOMOIIB IO
KaJbKYJISITOPA) JJTMHBI M YIIIBI JUTS HETAOIMYHBIX 3HAYCHUH.

— Tlomp30BaTbesahopMyITaMUTIPUBEICHUSIMOCHOBHBIM TPUTOHOMETPHYECKIMTO K IECTBOMIJIS
HAXOXKJICHHUS COOTHOIICHUI MEX/Ty TPUTOHOMETPHYECKHMH BEJTMYNHAMHU.

— Hcnonp30BaThTEOPEMBICHHYCOBHUKOCHHYCOB/IITHAX 0K ICHUSPA3INIHBIX JJIEMEHTOB
TPEYroJIbHUKA(«PEIICHUETPEYr0JIbHUKOBY ), IPUMEHSAThUXITPUPCIICHUUT €OMETPUICCKAX 3a/1a4.

— BnaneTbnoHATHIMHUIIPEOOPa30BAHUSAIIOI0 O, COOTBETCTBEHHBIXJIEMEHTOBIIO 0 OHBIX DUTYP.

— Tloap30BaThCACBOMCTBAMUIIO IO OUSAIIPON3BOIBHBIX(HUTYD,YMEThBBIYHCIISI T UIMHBIMHAXOIUTh
yIJIbl Yy TOJOOHBIX GUryp. [IpuMeHsTh CBOKCTBA 110100Ms B IIPAKTHYECKUX 3aa4yax.

— YMeThbIpHUBOIUTHIIPUMEPHINOI00HBIXPUTYPBOKPYKAIOLIEMMHUPE.

— [lonp3oBaThcATEOpPEMAMHOTIPOU3BEICHUNOTPEIKOBXOPA,0ITPOU3BEICHUHOTPE3KOBCEKYIIIHX,0
KBaJIpaTe KacaTeabHOM.

— Ilonp30BaThCSIBEKTOPAMU, TIOHUMATEUXTEOMETPUISCKUNU(PU3NIECKUIICMBICIL, IPUMEHITHUXB
pElIeHUH TEOMETPUUECKUX U (PU3MUeCKUX 3a1ay.

— [IpuMeHAThCKATSIPHOSTIPOU3BEICHUEBEKTOPOBIITHAX 0K ACHUS [UTHHUYTJIOB.

— [lonp30BaThCIMETOJOMKOOPIMHATHAIIIIOCKOCTH, IPUMEHATHET OBPEIICHUUT€OMETPHUECKUXH
MPAKTUYECKUX 3a7a4.

— BrnageTbnoHATHAMUNIPABUIEHOTOMHOTOYT OJIbHUKA, JITUHBIOKPYKHOCTH, [UTMHBIIYTH
OKPYKHOCTUUPATUAHHOUMEPHIYTIIa, YMEThBBIUUCISTHILIONIAbKPYTanero 4acTeu.

— [IpumeHsATHIONYYCHHBICYMEHUABIPAKTUYECKUX3a]auax.

— HaxoauThocu(MIHIIEHTPBI ) CUMMETPUU(DUT YD, TPUMEHSITHABHKEHHUSTIIIO CKOCTUBITPOCTEHIIINX

clIydasix.



— [IpuMeHATHIOYyYEHHBIE3HAHUAHATTPAKTUKE—CTPOUTHMATEMATHUYECKUEMO 1IN ITIS3a0a4pEATIbHO M
KU3HUUTIPOBOJUTHCOOTBETCTBYIOIINE BBIYUCIICHUS C TIPUMEHEHUEM MOJ00MSIU TPUTOHOMETPUIECCKIX
(GYHKIHH (TT0J1B3YsCh, T HEOOXOAMMO, KAIbKYJISTOPOM).



TEMATUYECKOEIIVIAHUPOBAHUE

Ne  [HammenoBanue pasneno | KommuectBouacoB | Jlara BunsiesrensHOCTH Bu b1, hopmbl DNeKTPOHHbBIC

/1 Y TE€M IIPOrpaMMbl Bcero  [KoHTp. [mpakT KOHTPOJIS (umgpoBsIe)

pab.  [pab. o0Opa3oBaTebHbIC
pecypcebl

Pa3nenl.Tpuronomerpusi. TeopeMbIKOCHHYCOBHCHHYCOB.PellieHHeTpeyroibHUKOB.

P P P M M pey

1.1. |Onpenenenne 2 -DopMyITHPOBATHONPEACICHUATPUTOHOMETPUICCKUXPYHKIIMN [V CTHBIHOIPOC https://www.yaklass.ru/p/g
TPHTOHOMETPHYECKHX [TYIBIX U IIPSAMBIX YITIOB. leometria/9-

(byukmii yriios ot 0° 10 klass/sootnosheniia-
180°. mezhdu-storonami-i-

1.2. [Kocunyc u cunyc 2 -BoiBoquth TEOpEMYy KOCHHYCOB U TeopeMy cuHycoB (c[[lucbMeHHBbII UEI?_mI'treuqOI_mkad' .

o - . skaliarnoe-proizvedeni_-
aJINyCOMOITMCAHHONW OKPY>KHOCTH).; orpoc -
[IPSMOTO ¥ TYIIOTO YIJia. pasuy Py ) 4 9222/sootnosheniia-

1.3. [Teopema KOCHHYCOB. 2 -BriBoauTh TEOPEMy KOCHHYCOB M TEOPEMY  CHHYCOB (c[TectupoBanue mezhdu-storonami-i-
(O606mEnHas), Teopema pa1iyCOMOMHCaHHOHOKPYIKHOCTH).; uglami-treugolnika-
CHHYCOB (C paguycoM 9281/re-7ad3359e-27dd-
OHI/IcaHHOfIOKPY)I(HOCTI/I) 4ae0-9272-8f1ce3e75ec?

1.4. |HaxoskaeHue LIHH 2 -PemarbTpeyronsHuKH. ; Ornpoc 1o https://resh.edu.ru/subject/I
CTOPOH 1 BEIMYMH YIJIOB PerarbnpakTuieckye3anadn,CBOIAIIMECAKHAX 0K ICHU IO MHINBUIyaIbHBIM |£SS0n/2040/main/
TPEYTOIBHIKOB. Pa3IMYHBIX YJIEMEHTOB TPEYrOJIbHHUKAX.; KapTOCKaM

15.  [@opmyra mromam 2 -DOopMYIHPOBATHONPEIEICHHATPUTOHOMETpHUECKNX GYHKIHE  |YcTHbrionpoc  [Nttps://skysmart.ru/articles/
TPEyroJIbHUKA Yepes3 JIBE [TYIBIX U IIPAMBIX YIJIOB. mathematic/Kak-nayti-
CTOPOHBI U YTON MEKITY -BBIBOANTBTEOPEMYKOCHHYCOBHTEOPEMYCHHYCOB(C paiycoM loshchad'-

YIMIL OMMCAHHOH OKPYKHOCTH). pryamougol'nika

1.6. |[®opmyia miowmamm 2 -PematbTpeyronbHUKQ. [TricbMEHHBII https://www.resolventa.ru/s
HeTHIPEXYTONBHIKA Yepes PermaterpakTuyecKre3anadu, CBOIAIIHECS orpoc pr/planimetry/sqf.htm
CrO JIMATOHAIH U yTOlI KHAXO)KICHUIOPA3THYHBIXAJIEMEHTOBTPEYTOIbHUAKAX..;

MEXy HUMU.

1.7. [[paxtnueckoe 3 -PemarbnpakTudyeckne3agaun, CBOAAIMECST TectupoBanme  |https://www.resolventa.ru/s
pyMeHeHne KHAX 0K ICHHUIOPA3THYHBIXAJIEMEHTOBTPEYTOJIbHUKAX. ; pr/planimetry/sqf.htm
TOKa3aHHBIXTEOPEM

M Toromopasnemy 16

a3gen2.llpeodpaszoBanuenonoousi.MeTpuuecKue COOTHOIIEHUSIBOKPYKHOCTH

P 2.I1peodp ousi.Metp PYX

2.1. [|[Tonarueo 2 -OcBanBaThIOHATHEIIPEOOPA3OBAHUATIONOONS; Y cTHBIKOITPOC https://infourok.ru/prezent
peoOpa3oBaHUN aclya-po-geometril-na-
ogo0Hst temu-proizvedeniya-



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://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%27-pryamougol%27nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad%27-pryamougol%27nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad%27-pryamougol%27nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad%27-pryamougol%27nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad%27-pryamougol%27nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad%27-pryamougol%27nika
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
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I O p— 2 -Hccre 10BaThO THOIICHUETMHEHHBIXOIEMEHTOBPUTYD TipH  [ITHChMEHHBIH otrezkov-hord-i-sekuschih-
HIIEMEHTHI MOI00HBIX peoOpa3oBaHuHM 0100 ; OIpoc 2896250.html
uryp. -Haxomute  mpumepbl  mojoOus B OKpYKaromiei

e CTBUTEILHOCTH. |

2.3. [Teopema 2 -BBIBOAMTBMETPUUECKUECOOTHOIICHUAMEKAYOTpe3kaMu  [[ectupoBanue htt_ps:// infourok.ru_/_prezent
OIIPOM3BEIEHUU XOPJ, CEKYIIUX U KacaTeJIbHBIX ¢ UCIIOIb30BAaHUEM aclya-po-geometrii-na-
OTPE3KOB XOp/I, TEOpEMa BIIMCAHHBIX YTJIOB U MOAOOHBIX TPEYroJbHUKOB. OCBanBaTh J[Oi?;gk%r\/o-ﬁ\olfgﬁllggl;schih-
0 TIPOM3BEICHHN MOHATHE TPeoOpa3oBaHUs H01106UI/15L; 896250, htmihtios-/intern
OTpE3KOB -HccnenoBaTbOTHOEHUETMHEHHBIXIEMEHTOB(UT YD ITPH eturok ru/lesson/qeometry/
CeKyIIIX,Teopema o NpeoOpa3oBAHUM TIOI00HS. ; 9-

KBaJPATE KACATETBHOI. -BBIBOUTE METpUYECKUE COOTHOIICHUS MEXKIY OTPe3KaMH Klass/itogovoe-povtorenie-
XOpA, CEKyIIUX U KacaTelbHBIX C HCIOJIb30BAHHEM kursa-geometrii-za-79-
BITMCAHHBIX YTJIOB U TIOJIOOHBIX TPEYTOJLHUKOB. ; klassy/tochka-vnutri-i-vne-
Pemratn reoOMEeTpUYEeCKUEe 3aJa4u W 3aJa4u U3 peam)Hoﬁ okruzhnosti
PKU3HH C MCTIOJIH30BAHUEM IT0TI00HBIX TPEYTOJHLHUKOB. ;

2.4. |[IprMCHEHHE B peLICHHH 3 -PemarbreoMeTpuueckre3agaunn3agaqaiu3peabHO M Ompoc 1o
reOMETPUYECKHX 3a/1a4 PKU3HHU C MCIIOJIH30BAHUEM ITOI00HBIX TPEYTOJILHUKOB. ; KapTOYKaM

HToromopasueny 10

Pa3znen3.BekTopbl

3.1. |Onpenesnenue BeKTOpOB, |2 -Mcronb30BaTh BEKTOPHI Kak HATIPABIEHHBIE OTpe3KuYcTHbiifonpoc  [Nttps://www.yaklass.ru/p/g
CII0XKEHHUE M Pa3HOCTH 1CCIIEI0BATh TEOMETPUYECKUI (IIepeMeleHue) HPU3NIECKH eometria/ 10-k|ass_/ vel_<_tory-
BEKTOPOB, YMHOKEHHE (CHITa) CMBICTIBI BEKTOPOB. ; V—prostrar_]stve—delstVIIa—s—
BEKTOpA Ha YHCIIO. \vektorami-

3.2.  |Dusnueckuiin 2 -Mcnonb30BaTh  BEKTOPHI KAk HAIpPABIEHHBIE OTPE3KHU,[1MChMEHHbIH 9248/opredelenie-i-
FCOMETPUYCCKUI CMBICIT 1CCIIE/I0BATh TCOMETPUYECKUI (TTepeMeleHne) upu3nuecKuionpoc fizicheskii-smys|-vektora-
BCKTOPOB. (cua) CMBICITBI BEKTOPOB. ; Vprostianstve-9280

;
-3HaThONPEACTICHUSICYMMBINPAa3HOCTUBEKTOPOB,
[YMHOKEHUS BEKTOpa Ha YHCIIO, HCCIIEZIOBATh
FEOMETPUYECKU U (PU3MUECKUN CMBICIIBI ATHX OTIepaluil.;

3.3.  |PasnoxeHue BekTopa 1o |2 -Pemmiate reomeTpuueckue 3aaud € HMCHOJIb30BaHUEM |l ectupoBanue https://resh.edu.ru/subject/|
IIBYM HEKOJUTMHEAPHBIM BEKTOPOB.; esson/3038/main/
BEKTOPAM.

3.4. |[KoopauHATBIBEKTOPA -PackiaipiBaThHABEKTOPA. Ompoc https://www.yaklass.ru/p/g

3.5.  [CkamspHoenpousseaeHue (1 -HaxomuTs ckaysspHOe Mpon3BeIeHNE BEKTOPOB, €ro Y cTHBIHOITPOC gomefria/- ..
BEKTOPOB, €0 [PUMEHEHHUE JUISl HAXOXKICHUS [JIHH U YIJIOB. Klass/sootnoshentia-
T mezhdu-storonami-i-
HaXOsK IeH IS [UTHH 1 uqla_ml-treuqol_nlka- _

VT I10B. skallarnog-prmzvedem -

3.6. |Pemenmnesanauc 1 -PemaTp3a1auncroMols0BEKTOPOB. [ lcoMeHHBIN 9222/skaliarnoe-
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[TOMOILLIOBEKTOPOB orpoc proizvedenie-vektorov-

3.7. |[[IpuMeHEeHNEBEKTOPOB 1 -IIpuMeHsTHh BEKTOPBI 111 pelIeHus 3a/1a4 KHHEMAaTHKH U TectupoBanue Svoistva- .
JU1s pelienns 3a1a4 M EXAHIKI 9526https://znanio.ru/pub
KMHEMATUKU U MEXaHUKHU ﬁ
KonTtponbHaspabora

Toronopasnaeny: 12

Paznend./lekapTOBBIKOOPAUHATHIHAIIIIOCKOCTH

4.1.  |[lexaproBel KOOpaMHATH! |1 -OcBanBaTHIIOHATHEIIPSIMOYTOJIBHONCHCTEMBI KOOpIMHAT, |Y CTHBIHOMpOC https://infourok.ru/konspe
[TOYEK Ha IIJIOCKOCTH. TEKapTOBBIXKOOPIMHATTOYKH. ; kt-uroka-uglovoj-

4.2. |V paBHeHHENPIMOI 1 -BBIBOIMTHYpaBHEHHETPSIMOMHOKPYKHOCTH. ; [TuchMeRHbI koefficient-pryamoj-s-

orpoc podgo

4.3.  |Yruosoii koo duument, (1 -BB1IeIATEIOTHBIAKBAIPATITHAX 0K ICHUALIEHTPAK TecTnpoBaHue https://www.yaklass.ru/p/g
TaHIEHC YTIIa HAKIIOHA, pajuyca OKpYKHOCTH TI0 €€ YPaBHEHHIO.; eometria/9-klass/metod-
apaJuielibHbIE | koordinat-9887/uravnenie-
[epIIeH MKYIISPHbIE okruzhnosti-uravnenie-
psvBIe priamoi-12247/re-

Ay 1 5 bbd7dd94-cd7b-473e-

4. PaBHEHHEOKPY/KHOCTH. -BeIBOAMTEYpaBHEHUEOKPYKHOCTH. ; pOoC 10 b426-96cch9c0efa3
KapTOYKaM

4.5.  [Haxoxnenne koopauuat (1 -Pemarp3anaunHaHax oK IeHUETOUYCKIIEPECCUCHUSTIPSIMBIX H|Y CTHBIHOIPOC
[TOYCK MCPECCUCHUA OKPY>KHOCTEH € MOMOIIBIO METOJ]a KOOPAUHAT.;
OKPYKHOCTUHUIPAMOMN

4.6. |[Merox koopauHat mpu |1 -Penrarp3aiaunHaHax 0K IEHUETOUEKIIEPECCUECHUSATIPSIMBIX M|l [MChMEHHbIH https://resh.edu.ru/subject/|
[PCIICHUH OKPY>KHOCTEH € MOMOIIBIO METOJIa KOOPAUHAT.; 0IIpoC esson/2508/main/
reoMeTPHYECKIX3a71ad

4.7.  |Acnonb3oBanue Merona 2 -Pernratp3aiaunHanaxoxAeHUETOUCKITIEpeceueHUATTPIMbIX ulectupoBanne  |https:/resh.edu.ru/subject/|
KOOpZIMHAT B OKPYXKHOCTEH ¢ MOMOILBIO METOIA KOOP/IMHAT. ; esson/2508/main/
[IPAKTUYCCKUX3aaadax

M Toromopasneny: 9

Pa3znenS.lIpaBmiIbHBIEMHOT0YTOJIbHUKHU.JUNIMHAOKPYKHOCTH HILIOIIAALKPYra.Berunciienuensiomauei

5.1. [[IpaBuibHBEIE 1 -OopMynMpPOBATHOIPEACITICHUENTPABUIIBHBIX Ompoc 1o https://www.yaklass.ru/p/g
MHOTOYTOJTEHHKH, MHOTOYTOJIbHUKOB, HAXOIUTh MX DJIEMEHTHL.; MHMBHyabHbIM [eometria/9-klass/dlina-
BEIYHCIICHHE UX -ITob30BaTHCATOHATHEM UTMHBIOKPY>KHOCTH, BBEIEHHBIM ¢ [KaPTOUKaM okruzhnostl—l—plqshchad—
PJICMEHTOB. [IOMOIIBIO TPABHIILHBIX kruga-9241/pravilnye-

1 -dopMynupoBaThONIPEICICHUEITPABUIBLHBIX Y cTHBIHOIPOC mnogougolniki-9246/re-

5.2 [Uncnop n amna PMYJHP P P _ 983bh30f-8304-4d02-

OKDYKHOCTH. MHOTOYTOJTbHUKOB, HAXOIUTh UX DJIEMEHTHL.; ) 2739-40bb351ch45d
-ITonp30BaTHCATIOHATHEM UTMHBIOKPY>KHOCTH, BBEIEHHBIM C
MOMOIIHIO IPABHIILHBIX
5.3. |munagyru 1 -DOPMYIIMPOBATHOIIPEIETIEHUE TPABUIBHBIX [TycbMeHHbIit https://www.yaklass.ru/p/g
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7.2.  [[Ipocreiimme Hcnonbs3oBatbhopMysasl: IepUMETPanuTLIIONIAIN 'V cTHBIITOIpPOC ledov
reoMeTpudeckue GpUrypsl MHOT'OYT'OJIbHUKOB, JJIMHBIOKPYKHOCTUHUILIONIAIUKPYTa, atelskaya-rabota-po-
1 MX CBOWCTBA. 00BEMA IPSIMOYTOJILHOTO Mapajliesenumnesa. ; matematike-na-temu-
7.3. |[M3mepenue OrnepupoBaThbMOHATHSIMU: PUTYpPaA, TOUKA, TPSMAsL, yTOJI, [TyicbMEHHBIIT o_bobshepie-!-
FEOMETPHUECKUX MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U paBHOCTOPOHHUM 0IIpOC Sistematizaclya-
BEITHUNH. TPEYrOJIbHUKH, PSIMOYTOJIbHBIM TPEYrOJIbHUK, MEANAHA, uchebnogo-materiala-
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MEX 1y PSMBIMHU, CHMMETPHSI OTHOCUTEIBHO TOUKU U
PSIMOM;JUIMHA, PACCTOSHUE, BEIINYMHAYTJIA, VIO A/b,
[EPUMETP. ;
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7.7.

['eomerpuueckue
[TOCTPOCHUSI.

-OnepupoBaThNOHATHSAMHE: PUTYPa, TOUKA, IPSIMAst,yT oI,
MHOTOYT'OJIbHUK, PAaBHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYTOJIbHUKHU, IPSIMOYTOJIbHBIN TPEYTroJIbHUK, MEIUaHa,
OucceKTpuca U BbICOTA TPEYTOJIbHUKA, TapajlIeIorpamMm,
[pOMO, IPSIMOYTOJIbHUK, KBaJIpaT, Tpaneuus; OKPyKHOCTb,
KacaTeJIbHAas;paBEHCTBOUNO100Me(Uryp, TpeyrojJbHUKOB;
apauIeIbHOCTD U NEPIEHIUKYIIPHOCT IPSIMBIX, YIOJI
MEX 1y MPSMBIMHU, CHMMETPHSI OTHOCUTEIBHO TOYKU U
[IPSIMOM; JUTMHA, PACCTOSHAE, BEIMYMHAYTJIA, IOIA/1b,
[IepuMeTp.;
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COOTHOIIEHUSIBOKPY>KHOCTH»
30. KonumponvnaapaoomaNe2nomeme«lIpeoopazoeanuenodoous.
\MempuueckuecoomHoueHUABOKPYHCHOCHU))
BekTopni—12yacoB
31. OnpenieIeHNEBEKTOPOB
32. CJ105)K€HMENPAa3HOCTHBEKTOPOB
33. YMHOXKEHHEBEKTOPaHAYNCIIO
34. DU3NYECKUN UTEOMETPUYECKUN CMBICII BEKTOPOB
35. PaznoxeHneBeKTOpanoByMHEKOJUTMHEAPHBIMBEKTOPaM
36. PaznoxeHneBeKTOpanoByMHEKOJUTMHEAPHBIMBEKTOPaM
37. KoopaunarsiBekTopa
38. CBSI3bMEXTYKOOPANHATAMUBEKTOPAUKOOPAMHATAMUETOHAYATIAN
KOHIIQ
39. CkansipHOENPOU3BEIEHNE BEKTOPOB




40.

PGIJ_IGHI/IG?)aI[a‘-ICHOMOLHBIOBGKTOpOB

41. [IpruMeHeHNeBEKTOPOBIISIPEIICHUA3a/1a9KHHEMATHKUIMEX AaHU KU

42. KonmponsnaapabomaNe3nomeme«Bexmopuiy
JexapToBBIKOOPANHATHIHA IJIOCKOCTH—I4YacoB

43. J1ekapTOBBIKOOPAMHATHITOUEKHATIIIOCKOCTH

44, YpaBHEHHUETIPAMON

45, VYrinoBoHKo3 ) PUIHEHT, TAHTCHCY TJIAHAKIIOHA, [TapaJUICIIbHBICH

[ICPIICHINKYJIIPHBICTIPSIMBIC

46. Y paBHEHUEOKPYKHOCTHU

47. Haxox1eHnekoopAnHATTOUEKIIePECEUECHUSOKPY ) KHOCTUUTIPSIMON

48. MeToaKOOp IMHATI PUPEIICHUUT€OMETPUIECKUX 3a/1a4

49. Hcnonp30BaHNEMETOIaKOOPAMHATBIIPAKTHYECKUX 33 /1auax

50. MeToaKoOpIMHATBIIPAKTHYECKUX3a1a9ax

ol. Konumponsnan paboma Ned no meme «/[exapmoewt Koopounamsl Ha

nj10CKocmu))

IIpaBUALHBIEMHOTOYT0JIbLHUKU./[JIMHAOKPYKHOCTH M IUIOIAALKPYra.Berunciaenuensiomaneii—8uacon

52. [IpaBUILHBIEMHOTOYTOJILHUKU,BEIYUCIICHUEUXJIEMEHTOB
53. UucnonummHAOKPY)KHOCTH
o4. JmMHA Iy rHOKPYKHOCTH
55. Pagnannasmepayriia
56. [Tomans kpyra
57. [TnomanscekTopancermeHTa
58. [Lromanuduryp, BKIIOYAIOMIMXIIEMEHTHI KpyTa.
59. Konmpononasn paboma Ne5 no meme «llIpasunvuvle MHO20Yy20NbHUK.
Vinuna okpyscnocmu uniowiadwv Kpy2a. Botuucnenue ninowiadeiiy
J{BHKEHUAI0CKOCTH—69acoB
60. [ToHATHEO IBMKEHNUILIOCKOCTH
61. [TapannensHBIATIEPEHOC
62. [ToBopoTHCUMMETpHS
63. OCUHUIIEHTPBICUMMETPUH
64. [IpocTrelimmenpruMeHeHUs I BpeLLIeHu3aaaqy
65 Hmozosasammecmayua. Konmponvnaapaoomaeb
IToBTOpenue—34yaca
66. [TooOHBIETPEYT OTBHUKH
67. Yeroipexyroapauku. [ InomaaureoMmerpudeckux puryp
68. TeopeMbICHHYCOBUKOCHHYCOB




YYEBHO-METOJUYECKOEOBECIIEHEHUEOBPA3OBATEJ/IBHOI'OITPOLECCA

OBA3ATEJIBHBIEYYEBHBIEMATEPUAJIBIAJIAYYEHUKA

BribepureydueOnpiemaTepuansl Beenute
CBOM BApUAHT:
METOAUYECKUEMATEPUAJBIIJIAYUYUTEJISA

Bsenquremannnie
MU ®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETUMHTEPHET

Poccuiickasanextponnaskoa. https://resh.edu.ru/
«Yun.py»—nhttps://uchi.ru/

«Snpekc. Yueonuk»https://education.yandex.ru/home/
«IKmacey. https://www.yaklass.ru/®@oxchop
https://foxford.ru/about

«Cupuyc.Onnaita». https://edu.sirius.online
«MapkeTniieiico0pa3oBaTebHBIXYCIyD)
«Supexe»,«1Cw,«Yun.py»,«Cxkaitenr»,«Koasapic»,
u3narenscTBo«IIpocBemnienuenuapyrue. https://elducation.ru/
«UuTepueTY pox»—.https://interneturok.ru/
Oopa3zoBatenpHasmiaTgopma«tIexrar. https://lecta.rosuchebnik.ru/https://edu.skysmart.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/
https://lecta.rosuchebnik.ru/
https://lecta.rosuchebnik.ru/
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