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IIOACHUTEJ/IbHASA 3AIIMCKA

OBIIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TEOMETPUA"

Pabouast mporpamma 1o yue6Homy Kypcy "T'eometpust” asisi o0yuaromumxcsi 9 KiaccoB pa3paboTaHa Ha OCHOBe
dezepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTe/IbHOTO CTaHjapTa OCHOBHOTO 0011jero 00pa3oBaHus C y4éTOM
Y COBPEMEHHBIX MUPOBBIX TPeOOBaHUA, MPeIbsB/IsIEMbIX K MaTeMaTUYeCKOMY 00pa30BaHUIO, U TPaAULN
poccuiickoro o6pa3oBaHUsi, KOTOPbIe 00eCIIeurBaroT OB/a/ileHe KIF0UeBbIMUA KOMITETeHIUSMH,
COCTaB/ISIIOLLMMY OCHOBY /IJIs1 HelIpephIBHOI0 0Opa3oBaHusl M CaMOPa3BUTHS], a TaK)Ke L|eJIOCTHOCTh
0011{eKy/IbTYPHOT 0, TMYHOCTHOTO U TI03HABATeIbHOTO Pa3BUTHsL 00yYaroIUXCsl. B mporpaMme yuTeHsl uzien u
nonioxxeHust KoHLenyy pa3BuTysi MateMaTrueckoro obpasoBanusi B Poccuiickoit ®epeparmu. B smoxy
udpoBoii TpaHchopmalLu Bcex cdep ueioBedeCcKou AesTeTbHOCTH HEBO3MO)KHO CTaTh 00pa30BaHHBIM
COBpEeMeHHBIM uesioBeKoM Oe3 6a30BOi MaTeMaTHUYeCKOU TIOATOTOBKU. YKe B ILIKOJIe MaTeMaTUKa CITYKHUT
OTIOPHBIM TIPeAMETOM JiJIs1 U3y4YeHUs] CME>KHBIX AUCLUIIINH, a TI0C/Ie [IKOJIbI peaTbHOU HeoOX0ANMOCThIO
CTaHOBUTCS HellpepbIBHOe 0Opa3oBaHMe, uTo TpebyeT NoMHOLeHHOH 6a30B0ii 0011je0bpa3oBaTeIbHON
MO/AIrOTOBKH, B TOM UMCJIe U MaTeMaTU4YeCKOU.

3T0 00yC/I0B/IEHO TE€M, UTO B HALllK THU PacTET UnciIo Mpodeccuid, CBsi3aHHBIX C HEIOCPeICTBeHHBIM
NIpYMeHeHreM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3Hece, U B TEXHOJIOTMYECKHX 00/1acTsX, U [JaKe B
ryMaHuTapHbIX cepax. Takum oO6pa3oM, KPyT MIKOJLHUKOB, /I/Isi KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HaYMMBbIM IIpeIMeTOM, PACLIUPSeTCs.

[TpakTHyecKas 1oJie3HOCTh MaTeMaTUKU 00yC/IOB/IeHa TeM, UTO eé TpeZiIMeTOM SIB/ISIFOTCS QyH/jaMeHTaslbHbIe
CTPYKTYPBbI Halllero Mupa: NpoCTPaHCTBeHHbIE (POPMbI U KOJIMUeCTBEHHbIE OTHOILIEHUS OT MPOCTEUIINX,
yCBanuBaeMbIX B HEIIOCPE/ICTBEHHOM OTIbITE, 10 JIOCTaTOYHO CII0XKHBIX, HEOOXOAUMBIX /IJIs1 Pa3BUTHSI HAyUHBIX
Y NIPUKJIaJHBIX Ulel. be3 KOHKpeTHbIX MaTeMaTuyeCKUX 3HaHWW 3aTPyHEHO NTOHMMaHKe NIPUHLIAIIOB
yCTPOMCTBA U UCIIO/Ib30BaHUsI COBPeMEeHHOM TeXHUKH, BOCIIPUSATHE U WHTepIpeTaLis pa3Hoo0pa3Hoi
COLMa/IbHOW, 5SKOHOMHUYECKOH, MOJIMTUUeCKor MH(popMaLMu, Mano3(gQeKTUBHA IOBCeHEBHAs IPaKTUYeCKast
JesTenlbHOCTh. KaykjoMy uesioBeKy B CBOEM >KU3HU MPUXOJUTCS BBIMIOHATE paCYEThI U COCTABIIATh
aJITOPUTMBI, HAXOJUTh U IPUMEHSTh (hOPMYJIbl, BIaZleTb NPaKTUYeCKUMU MPUéMaMy reOMeTpUUYeCcKUX
V3MepeHUl 1 TIOCTPOEHHH, UNTaTh MH(POPMALHIO, TIPe/ICTaB/IEHHYIO B BH/le Tab/INL], [MarpaMM U rpaMKoB,
JKUTB B YCJIOBUSIX HEOTIpe/1eIEHHOCTH U TIOHMMaTh BEPOSITHOCTHBIN XapaKTep C/TyYalHbIX COOBITHH.
OJHOBpeMeHHO C paciirpeHreM cep pUMeHeHHs] MaTeMaTHKHU B COBpeMeHHOM o011iecTBe Bcé Goree
B&KHBIM CTAHOBUTCS MaTeMaTU4eCKUM CTU/Ib MBILLJIEHUS], TPOSIBIISIOLUNCS B ONpe/ie/IEHHBbIX YMCTBEHHBIX
HaBbIKax. B npotiecce nsyueHrsi MaTeMaTUKK B apceHas IPUEMOB Y METO/,0B MBILLIJIEHUS UesloBeKa
ecTeCTBeHHbIM 00pa30M BKJTFOUAIOTCS MHAYKLMS U AeAyKLus, 00001eHre 1 KOHKpeTH3alysl, aHa/In3 1
CHHTe3, KJIaCCU(PUKALIUS U CUCTeMaTh3aLus, abcTparupoBaHye U aHanorusi. O0beKTbl MaTeMaTU4YeCKHX
YMO3aK/IH04eHNH, NIpaBUjla UX KOHCTPYUPOBAHUS PaCKPBIBAIOT MeXaHU3M JIOTUUeCKUX II0CTPOeHHH,
CIIOCOOCTBYIOT BEIPAaOOTKe yMeHHst (hOPMYJIMPOBaTh, 000CHOBBLIBATE U JOKA3bIBaTh CYK/I€HHS, TEM CaMbIM
pa3BUBAIOT JIOTMUECKOe MbllieHHe. Befiy1iast posib prHa/iIe)XUT MaTeMaTrKe U B ()OPMHPOBaHUU
arOpUTMUYECKOM KOMITOHEHThI MBILIJIEHUS] U BOCITUTaHUM YMEHU [1eHiCTBOBATh 110 3aZlaHHBIM a/IrOPUTMaMm,
COBEpIIIeHCTBOBATh U3BECTHBIE U KOHCTPYHPOBATh HOBBIE. B Tpoliecce pelieHus 3a7iay — OCHOBOW y4eOHOI
JesITe/IbHOCTU Ha YpOKax MaTeMaTUKX — Ppa3BUBAIOTCS TaKKe TBOpUecKast U IIPUKJIaHasi CTOPOHBI
MBILLIEHUSI.

OOyueHre MaTeMaTHKe /IaéT BO3MOXKHOCTh Pa3BMBATh Y 00YUYarOIUXCSl TOUHYIO, PALIMOHA/IBHYIO U
MHPOPMaTHUBHYIO peub, yMeHHe 0TOMpaTh HanboJiee TIOAXOASIIHE SI3bIKOBbIe, CAMBOJIMUECKHe, Tpadrieckue
CpeJiCTBa //1s1 BbIpaXKeHUs CY>KIeHUHM U HarJIgJHOT0 UX Npe/CTaB/IeHusI.

Heo6x0ArMBbIM KOMIIOHEHTOM 00111eii Ky/IbTypPhbl B COBpPEMEHHOM TOJIKOBAHUH sIBJIsIeTCsT 0011iee 3HaKOMCTBO C
MeTO/jJaMH M03HaHUs [JeCTBUTE/IbHOCTH, TIPeJCTaB/IeHre O MpeiMeTe U MeToZ,ax MaTeMaThKH, UX OT/INYUM OT
MEeTO/|0B IPYTMX eCTeCTBEHHBIX U T'YMaHUTapHBIX HayK, 00 0COOEHHOCTSIX TIPUMEHeHHsI MaTeMaTHKH /15
peleHust HAyYHbIX U TIPUK/IaJHBIX 3a/au. TakuM 06pa3oM, MaTeMaTHueckoe 0Opa3oBaHye BHOCUT CBOM BKJIa[|
B (hopMHpoBaHye 0011ieli Ky/IbTyphl UeioBeKa.

M3yueHne MaTeMaTHUKHU TaKKe CIIOCOOCTBYET 3CTeTUUeCKOMY BOCITUTAHHUIO YesloBeKa, TOHMMAaHUIO0 KPacoThl U
M3slecTBa MaTeMaTUUeCKUX PACCy’KJeHWH, BOCTIPUATUIO TeOMeTpUYeCKUX (JOpM, YCBOEHHUIO Uzler
CUMMETPUH.

DE/IN N3YUYEHUSA YYEBHOI'O KYPCA "TEOMETPUA"

«MaremMaTHKy y>e 3aTeM y4WTb HaZl0, UTO OHA YM B MOPSZIOK MPUBOJUT», — THCaJ BeJIMKUN PYCCKUAN
yueHblii Muxann BacumseBry JIoMoHOCOB. V1 B 3TOM COCTOUT OfjHa U3 [IBYX Liesieil 00yueHusi reOMeTpUr Kak
COCTaBHOM YaCTH MaTeMaTHKU B LIIKOJIe. TOW Lie/IM COOTBETCTBYET Jl0Ka3aTesbHasl TMHUS Mpero/jaBaHusl



reometpun. Crieqysi mpe/icTaBiaeHHOMN paboueil mporpaMMe, HaUMHasi C CeAbMOTO Kacca Ha ypoKax
reoMeTpyH 00yUarOL[UIACs YUUTCS TTPOBOAUTH JJOKa3aTe/lbHble PACCYyK/eHHs, CTPOUTh JIOTUUeCKHe
YMO3aK/IH04YeHH s, J0Ka3blBaTh UCTUHHBIE YTBEP)K/IeHUSI U CTPOUTb KOHTPIIPUMEDSI K JIOXKHBIM, [IPOBOJUTH
pacCy>k/ieHusl OT «IIPOTUBHOTO», OT/IMUaTh CBOMCTBA OT MPU3HAKOB, (hopMy/iMpoBaTh 0OpaTHbIe
yTBep)K/leH!sl. YUeHHK, OBJ/IaZIeBIINI NCKyCCTBOM PacCy’KAaTh, Oy/ieT MPUMEeHSTh ero U B OKpYyKarolien
JKU3HHU.

Kak nucan reometp u negaror Mirops ®@ezgoposuy IIapeiryH, «104bMU, TIOHUMAIOLIUMU, UTO TaKOe
[l0Ka3aTenbCTBO, TPYHO U [ja)Ke HEBO3MOXKHO MaHUIY/IMPOBaThb». VI B 3TOM COCTOUT Ba)KHOe
BOCIIMTATe/IbHOe 3HaUeHue U3yUeHUsl TeOMeTpuH, NPUCylijee UMeHHO OTeYeCTBeHHOM MaTeMaTU4yeCKOu
mkoJsie. BMecTe ¢ TeM aBTOPBI IPOrpaMMbI TIPeJjOCTEPeratoT YUUTe st OT U3JUILHEro opmann3ma, 0Co6eHHO
B OTHOLIEHWH Havya/l U OCHOBaHUU reoMeTpun. ®paHiy3ckuii MateMaTuk JKaH [IpeZloHHe 110 3TOMY TOBOAY
BbICKa3asicsl Tak: «YTO KacaeTcsi ie/TMKaTHOM 1po6/ieMbl BBeZIeHHUST «aKCHOM», TO MHE Ka’KeTCsl, UTO Ha
TMepBBIX N10pPaxX HY>KHO BOOOIIe 3beraTh MPOM3HOCUTE CaMo 3TO ¢/10BO. C APYToii Ke CTOPOHBI, He ClefyeT
yIyCKaTh HYA OZHOUW BO3MO>KHOCTH JIaBaTh IPUMEPHI JIOTUUECKUX 3aK/TF0UeHUH, KOTOpbIe KyZa B O0/IbIei
Mepe, 4eM Hjest akCUOM, SIBJISIFOTCSI UCTUHHBIMU U € JUHCTBEHHbIMY IBUTaTe/IIMU MaTeMaTH4eCKOro
MBILLIEHUSI».

BTopou 1jesbro M3yuyeHNs reOMeTPUHM SIBJISIeTCS UCTI0/Ib30BaHue eé Kak MHCTPyMeHTa IIPU pellleHny Kak
MaTeMaTUueCKHX, TaK U NIPaKTUUeCKUX 3a/iau, BCTPeUaroIUXCsl B peaJbHOU )KM3HU. OKOHUMBIIMMI KYpPC
reoMeTpHH LIKOJIbHUK /I0/DKeH OBITh B COCTOSTHUY OTIPeZie/IUTh reOMeTpU4ecKyto (purypy, onucarh CJI0BaMu
JAHHBIN UepPTEX UM PUCYHOK, HAWTH TUIOLIA (b 3eMe/IbHOTO YYacTKa, PACCUMTATh HEOOXOJUMYIO JTUHY
OTITOBOJIOKOHHOTO Kaberst wiu TpeGyemble pa3Mepsl rapaska [jjisi aBTOMOOu/Is. DTOMY COOTBETCTBYET BTODas,
BBIUMC/IUTE/bHAS JIMHYS B M3yYeHUHU FeOMeTpUH B 1IKoJle. JlaHHasi mpakTUuecKast TMHUS SBJISIeTCSl He MeHee
Ba)XKHOMU, ueM miepBast. Eié T1naToH npeqmuckiBasl, utoObl «rpaxaaHe [IpeKpacHOTo Topo/ia HU B KOEM C/Tydae
He OCTaBJIS/TU TeOMETPHIO, Be/Ib HEMaJIOBa)KHO /layke TIOO0UHOe eé MprMeHeHre — B BOEHHOM JieJIe /1a,
BIIPOUEM, M BO BCEX HayKaxX — [I/Isl JIyUIllero X YCBOEHHsI: Mbl Be/lb 3HaeM, Kakasi becKoHeuHast pa3HHIja
CyLL[eCTBYeT MeX/ly Ye/I0BeKOM NPUUaCcTHbIM K FeOMeTPUM U HeMPUUYaCTHbIM». [171 3TOro yuuTemnto
peKOMeHZyeTCs To/10MpaTh 3a/lauy MPaKTUYeCKOro XapaKTepa /i/isi paCCMaTpHUBaeMbIX Te€M, YUHTh JleTel
CTPOMThL MaTeMaTHuyecKue MOJe/I peaibHbIX )KU3HEHHbIX CUTYyalii, MPOBOJUTh BbIUKMC/IEHUS U OLleHUBATh
a/leKBaTHOCTB I10JIyUYeHHOr0 pe3ysbTara. KpaliHe BayKHO NTOJUEPKUBATh CBSI3M T€OMETPUY C IPYTUMU
rpeiMeTaMu, MOTUBHMPOBATh UCII0/Ib30BaTh OIpe/ie/ieH|s] TeOMeTpUYeCKUX (PUryp U MOHITUH,
JIleMOHCTPUPOBATh NPUMeHeHHe MoTyYeHHbIX YMeHUH B (pr3rKe U TeXHUKe. DTH CBS3U Harboree sIpKO BU/IHBI
B TeMax «BekTopsl», « [ puroHoMeTpruyeckre COOTHOLLIEHUs», «MeToz KoopAauHaT» U « Teopema ITudaropa».
MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TIAHE

CornacHo yuebHOMY TyiaHy B 9 K/acce u3yuaercsi yueOHbIl Kypc «['eomeTpusi», KOTOPBIN BK/IHOUaeT
C/lelyrole OCHOBHBIE pasZiesibl cofepykaHusi: «['eomeTprueckre GUrypsl M UX CBOMCTBa», «VI3mepeHue
reoMeTpUUeCKUX BeUUMH», a TaKXKe «/leKapToBbl KOOPAMHATHI Ha MJIOCKOCTH», «BeKTopbl», «/IBrKeHus
MI0CcKoCTU» U «[Ipeobpa3oBanus mozo0usi». YueOHBIHN 11aH Mpe[yCMaTpHUBaeT U3ydeHre reOMeTpUr Ha
6a30BoM ypoBHe HCX0/ist U3 68 yueOHBIX UacOB B yueOHOM TOfy.

COJAEPXXAHME YYEBHOI'O KYPCA "TEOMETPUA"

CuHyc, KocuHYyC, TaHreHc yrios oT 0 0 180°. OCHOBHOe TPUrOHOMETPHUYECKOe TOXeCTBO. POpPMYJIbI
TIpUBEJIeHUS.

Pemenne TpeyronsHUKOB. TeopeMa KOCMHYCOB U TeOpeMa CUHYCOB. PellleHre NIpakTUUeCKUX 3afiad ¢
WCII0/Ib30BaHKeM TeopeMbl KOCUHYCOB 1 TeOpeMbl CUHYCOB.

I[Tpeo6pa3zoBanue nogobusi. [Togo61e COOTBETCTBEHHBIX /1IEMEHTOB.

Teopema 0 1pou3sBe/ieHUH OTPE3KOB XOPJ, TeOpeMbI O TIPOU3BeJleHMH OTPe3KOB CeKYIL[MX, TeopemMa O KBajpare
KacaTe/IbHOU.

BekTop, gnvHa (MoJy/b) BEKTOpa, COHaIpaB/ieHHbIe BEKTOPbI, POTUBOIIOI0XHO HalpaB/ieHHble BEKTODBI,
KOJUIMHeapHOCTb BEKTOPOB, paBEHCTBO BEeKTOPOB, OIepaly HaJ, BeKTopaMmy. Pa3ioykeHre BeKTopa 1o JBymM
HeKOJI/IMHeapHbIM BekTopaM. KoopanHats! BekTopa. CKa/lsipHOe IIpov3BeieHre BeKTOPOB, IPUMeHeHue /1JIs1
HaxO0XX/ieH!s JJIVH U YIJIOB.

[lexapTOBbI KOOpZMHATBI Ha TJIOCKOCTU. Y paBHeHUs MPSIMOW 1 OKPY>KHOCTH B KOOpZIMHATAaX, IlepeceyeHue
OKDPY)>KHOCTeM U NpsIMBbIX. MeTo/ KOOpAUHAT U ero NpYMeHeHue.

[IpaBu/IbHBIE MHOTOYT'O/IBHUKY. [l/IiHa OKpY>KHOCTHU. ['pajycHas U pajyaHHas Mepa yrJjia, BblUKMC/IeHue [JIMH
Iyr okpy>xHocTel. [1nomaap Kpyra, cekTopa, CermeHTa.

[IBY>KeHMs MJIOCKOCTY M BHYTPEHHHe CUMMeTpUU (Uryp (371eMeHTapHble TipecTaBieHys). [lapamiensHbli
nepeHoc. [Tosopor.



INTIAHUPYEMBIE OBPA3OBATEJ/IbHBIE PE3YJ/IbTATDBI

OcBoeHnue yuebHOro Kypca «['eomeTpusi» 10/DKHO 00ecrieurnBaTh JOCTY)KeHHe Ha yPOBHE OCHOBHOTO 00IIero
obpa3oBaHus CeyHOIUX TUMYHOCTHBIX, MeTarpeJMeTHBIX U MTPeJMeTHBIX 00pa30BaTeTbHbIX Pe3y/IbTaToB:
JIMYHOCTHBIE PE3YJ/IbTATHI

JINUHOCTHBIE pe3y/IbTaThl OCBOEHUS MPOrpaMMbl yuebHOro Kypca «['eomMeTpusi» XapaKTepu3yHTCS:
ITaTpuoTHUYecKoe BOCIUTAHHE:

TIPOSIB/IeHHEeM WHTepeca K TPOILIJIOMY U HaCTOSIIeMy POCCUIMCKON MaTeMaTHKH, [IeHHOCTHBIM OTHOIIIEHHEM K
JOCTVKeHUSIM POCCHUUCKUX MaTeMaTUKOB W POCCUMCKOM MaTeMaTU4YeCKOW IKOJIbI, K UCIO/Ib30BAHUIO ITUX
JOCTW)KeHUM B IPYTUX HayKax U TIPUK/IAHBIX cepax.

I'paxxaaHckoe U JyXOBHO-HPABCTBeHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00s13aHHOCTel TpaykJjaHWHA U peasTi3aliiy ero rpas, MpeiCTaB/IeHreM O
MaTeMaTUueCKUX OCHOBaX (DYHKI[MOHUPOBAHUS Pa3/IMUHbIX CTPYKTYD, SBJI€HUM, MPOLIeyp IPak/JaHCKOTO
obi1riecTBa (BLIOOPHI, OTTPOCHI U TIP.); TOTOBHOCTBIO K 00CY)K/IEHHIO STHUECKHUX TIP00/ieM, CBI3aHHBIX C
TPaKTHUUeCKUM MPUMeHeHHeM JOCTHKeHUM HayKH, 0CO3HaHHEeM Ba>KHOCTU MOPaJib- HO-9TUUECKUX
TIPUHLIUTIOB B JIeATEIbHOCTH YUEHOTO.

TpyaoBoe BociuTaHue:

yCTaHOBKOM Ha aKTUBHOE yuyacTHe B PellleHNH MPaKTUUeCKUX 3aZlau MaTeMaTUuecKoi HarpaB/ieHHOCTH,
0CO3HaHHEeM Ba)KHOCTH MaTeMaTU4yecKoro 00pa30BaHus Ha MPOTSHKEHUN BCel JKU3HU [I/Isl YCTIeITHON
ripoecCcroHa/ILHOM [IesITeTbHOCTH U Pa3BUTHEM HEOOXOANMBIX YMEHUH;

0CO3HAHHBIM BBIOOPOM U TIOCTPOEHWEM WHUBHU/Iya/IbHON TPaeKTOPUM 00pa30BaHUs M KU3HEHHBIX T/IAHOB C
YUETOM JINUHBIX UHTEPECOB U 00I1eCTBEHHBIX TTOTPeOHOCTEH.

JcTeTHYeCcKoe BOCIIUTAHUE:

CMIOCOOHOCTBIO K SMOIIMOHA/IEHOMY U 3CTeTHUECKOMY BOCIIPUSTHIO MaTeMaTUYeCKuX 00beKTOB, 3a/ay,
pellieHnH, pacCyKJeH; yMeHUI0 BUIeTh MaTeMaTHueCcKre 3aKOHOMePHOCTH B UCKYCCTBe.

IleHHOCTH HAYYHOT'0 NMO3HAHKA:

OpHEeHTal[el B IedTeTbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX TIPeZICTaB/IeHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS uesioBeKa, TPUPO/bl U 00111ecTBa, MIOHUMaHHWEM MaTeMaTHYeCKON HayKu Kak
ccepbl UesioBeueCKoi ieaTeTbHOCTH, 3TAroB e€ pa3BUTHS M 3HAUUMOCTH [I/Isl pa3BUTHUS LIMBU/TU3aL[1Y;
OBJIa/IeHHEM SI3bIKOM MaTeMaTHKU U MaTeMaTU4yeCcKol KyJIbTYPOl Kak CpeiICTBOM T03HAHUsI MUPa; OBJa/leHHeM
TPOCTeNIINMU HaBbIKaMU UCC/IeZloBaTeTbCKOM J1esiTeTbHOCTH.

du3nyeckoe BOCMUTaHHe, (HOPMHUPOBaHNE KY/IbTYPbI 3J0POBbS H SMOLMOHA/ILHOr0 0/1arono/1yJus:
TOTOBHOCTBIO TTPUMEHSITh MaTeMaTUUeCKKe 3HaHHs B UHTEPEeCcax CBOETO0 3/I0POBbs, BeJIeHUs 3J0POBOT0 oOpa3sa
JKU3HH (37,0pOBOe MUTaHue, cOalaHCUPOBAHHBIN Pe)KUM 3aHSITHUH M OT/IbIXa, Pery/isipHas pusndeckas
aKTHUBHOCTB);

c(hOopMHPOBAHHOCTEIO HaBbIKa pedieKCHU, IpU3HaHKeM CBOEro TipaBa Ha OLIMOKY M TaKOTO Ke MpaBa Jpyroro
yesioBeKa.

JKo0JI0rHyecKoe BOCIIMTaHHe:

OpHeHTal[el Ha MPUMeHeHHe MaTeMaTHUeCKUX 3HaHUH /IS pelleHus 3a/jau B 00/1aCTH COXPaHHOCTH
OKpY>Karolllel cpe/ibl, MJIAHUPOBAHUsI MOCTYTIKOB U OLIEHKH X BO3MOXXHBIX TIOC/Ie[ICTBUM /IJIsi OKpY Katoliei
cpefibl;

0CO3HaHKEeM T/100a/TbHOTO XapaKTepa SKOJIOTHYeCKUX MPoOsieM U MyTel X pelieHusl.

JIMYHOCTHBIE Pe3y/IbTaThl, 00ecIeYrBaOIIUe aJfaNTaHI0 00yYaloIerocsi K H3MeHSIIUMCS YC/I0BUAM
COIMA/IbHOM M TIPUPOAHOMN Cpe/ibl:

— TOTOBHOCTBIO K JIeHICTBUSIM B YC/IOBUSIX HEOTIpe/ie/IEHHOCTH, MOBBIIIEHHIO YPOBHS CBOe
KOMIIETeHTHOCTU Yepe3 MPaKTUUeCKyI0 /1esiTe/IbHOCThb, B TOM UKUC/Ie YMeHHe YUUTHCS Y APYTUX JIFOJIeH,
nipuobpeTaTh B COBMECTHOMU ZIeITe/TbHOCTH HOBbIE 3HaHUSI, HAaBbIKK Y KOMITETEHIIUY U3 OTIbITa IPYTHX;

— HeoOX0JUMOCThIO B (POPMHUPOBaHUM HOBBIX 3HAaHUM, B TOM urcyie (OpMYIMPOBATh U/leH, TIOHSTHS,
TUITOTE3bl 00 00BEKTaX U SIB/IEHUSIX, B TOM UHMC/Ie paHee He U3BECTHBIX, 0CO3HABATh JIe(DUITUTEI
COOCTBEHHBIX 3HAHUM U KOMIIETEeHTHOCTeH, TJIaHUPOBATb CBOE PAa3BUTHE;

— CrocoOHOCTBIO0 0CO3HABATh CTPECCOBYIO CUTYALMIO, BOCTIPUHUMATh CTPECCOBYIO CHUTYAIIUIO KaK BBI3OB,
TpeOyIOIIMi KOHTPMep, KOPPeKTUPOBaTh PUHUMaeMble pellieHus U eicTBuUs, (popMyupoBaTh U
OLIeHHMBATh PUCKU U MOC/IeCTBUS, (POPMUPOBAThH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATBI
MertarnpejMeTHbIe Pe3y/bTaThl 0CBOEHHUs TIPOTPAMMBbI yueOHOTo Kypca «I'eoMeTpusi» XapaKTepu3yrTCs



OBJIa/IeHHEeM YHUBEPCA/IbHbIMU NO3HABAMe/AbHBIMU OelicmeusiMu, YHUBEPCAbHbIMU KOMMYHUKAMUEHbIMU
OelicmeusiMU U YHUBEPCAIbHbIMU pe2yAsiMmueHbIMU Oelicmausimu.

1) YHusepcanbHble no3Haeame bHble delicmausi obecneyusarom ¢opmuposaHue 6a3oebix
KO2HUMUBHBIX npoyeccos odyuarowjuxcs (oceoeHue Memooo8 NO3HAHUSL OKPYHCalouje2o Mupa; npumeHeHue
Jlo2uyecKux, uccaedosamenbCKux onepayuli, ymeHuti pabomams ¢ uHpopmayueti).

Ba3oBble loruyecKue JJeMCTBUS:

— BBISIB/ISITH ¥ XapaKTepU30BaTh CYIleCTBEHHbIe TPU3HAKK MaTeMaTHUeCKUX 00BeKTOB, TOHSATHH,
OTHOILIEHUH MeXX/ly TIOHSATUSMU; (POPMY/TMPOBaTh OTIpe/iesieHHs] TIOHSATHI; yCTaHaB/IUBAaTh
CYILeCTBEeHHbIN MPH3HaK K1accu(uKariy, OCHOBAaHUs il 000011eHs ¥ CpaBHeHUs], KpUTEPUH
TIPOBOAMMOTO aHa/N3a;

— BOCIIPUHUMATh, (HOPMYIMPOBATh U NPeo0pa30BbIBATh CYXK/EHHUS: YTBepAUTeTbHbIE U
OTpULiaTe/IbHbIE, eIMHUUHbBIE, YaCTHBIE U OOIIMe; YC/IOBHBIE;

— BBISB/ISITH MaTeMaTHYeCKue 3aKOHOMePHOCTH, B3aMOCBSI31 ¥ TIPOTHBOpeurs B (aKTax, JaHHbIX,
HaOJTI0/IeHNSIX U YTBEPKAEHUSIX; Mpe/|jlaraTh KDUTEePUH [I/Isl BbISBJIEHUS] 3aKOHOMePHOCTeH U
MPOTHBOpPEUnH;

— JleslaTh BBIBO/IbI C MCTIO/Ib30BAHHEM 3aKOHOB JIOTUKH, [1eIyKTUBHBIX U UHAYKTUBHBIX
YMO3aK/IFOUeHUI, YMO3aK/IFOUeHUH 10 aHajI0THH;

— pa3bupaTh Jj0Ka3aTebCTBA MaTEMaTHUECKUX YTBEP)KAEHU (TIPSIMbIE U OT TIPOTUBHOTO), TIPOBOIUTh
CaMOCTOSITE/IEHO HeC/I0KHbIe J0Ka3aTe/IbCTBAa MaTeMaTHUeCKUX (DakToB, BHICTPAUBATh apryMeHTaLUIO,
TIPUBOJUTE TIPUMEPBI ¥ KOHTPIIPUMEPbI; 000CHOBBIBAaTH COOCTBEHHBIE PACCY KAEHHUS;

— BBIOMpaTH Criocob pelieHyst yueOGHOM 3a/jauu (CPaBHUBATh HECKOILKO BaPUAHTOB PeIleHus],
BbIOMpaTh HanbosIee MOJXOASAIINN C YYETOM CAMOCTOSITE/TEHO BbI/Ie/IEHHBIX KDUTEPHEB).

Ba3oBrble nucciieoBarTe/1bCKie JeHCTBUSA:

— WCTIOJ/Ib30BaTh BOIPOCHI KaK MUCC/Ie/J0BaTe/TbCKUI MHCTPYMEHT TI03HaHUsT; (POPMYJTUPOBATh BOTPOCHI,
¢buKcHpyroIye MpoTUBOpeure, MpobyieMy, CaMOCTOSITe/IbHO yCTaHABIMBATh NCKOMOE U JJaHHOE,
(opMHPOBATh TUTIOTE3Y, APr'YMEHTHUPOBATh CBOIO MO3ULIMI0, MHEHHE;

— TIPOBOJMTE 110 CAMOCTOSITE/IbHO COCTAB/IEHHOMY T/IaHY HEeCIO>KHBIN SKCIIepUMeHT, HeOosbIIoe
HCC/leloBaHKe TI0 yCTaHOBJIEHUIO 0COOeHHOCTel MaTeMaThUyeckoro o0beKkTa, 3aBUCMMOCTel
00BEKTOB MeXXay Co00ii;caMoCTosITe/TbHO (hOPMYIMPOBATh 0000IIEHNS U BBIBOBI TI0
pe3yJibTaTaM MpoBeIEHHOT0 HaO/II0IeH s, UCC/Ie/JOBaHus], OLIEHUBATh JOCTOBEPHOCTh
TIOJTyUeHHBIX Pe3yJ/IbTaTOB, BBIBO/IOB M 0000IIIeHHI;

— TIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTHeE MPOLECCa, a TAK)Ke BbIBUTaTh TPETNIOI0XKEHHS O €T0
Pa3BUTHU B HOBBIX yCIOBUSIX.

Pabora c undopmanmeii:

— BBISIBJISITh HEJJOCTaTOUHOCTh ¥ U30BITOYHOCTH MH(OPMALUH, JaHHBIX, HEOOXOJUMBIX [|/Isl PeIIeHHs
3a/1auy;

— BbIOMpaTh, aHAMM3UPOBATh, CHCTEMAaTU3UPOBATh M NHTEPIIPETUPOBATh MH(OPMALUIO Pa3/INUHbIX
BU/IOB U ()OPM TIpe/ICTaB/IeHHS;

— BbIOMpaTh (hopMy Npe/cTaBaeHus] MHPOPMaIY 1 WITFOCTPUPOBATh PelllaeMble 3a7laull CXeMaMH,
JMarpaMMamH, UHOM rpadUKoi U UX KOMOWHALUSIMU;

— OIleHUBATh Ha/IE)KHOCTb MH(OPMALIH 110 KPUTEPHSIM, TIPe/IJIOKEHHBIM yUuTeIeM W
copMyTMPOBaHHBIM CaMOCTOSITE/TLHO.

2) YHueepcanbHble KOMMYHUKamueHble Oelicmausi obecneuusaiom c(hopmMupo8aHHOCMb
COYUA/NbHbIX HABLIKO8 00YUarOWUXCSL.

Oo1enue:

— BOCIIPUHUMATH ¥ ()OPMYJIUPOBATh CY>KJEHHUSI B COOTBETCTBUU C YCIOBUSIMHU U 1IeJISIMU OOIL[eHUST;
SICHO, TOYHO, TPaMOTHO BbIPa)kaTb CBOIO TOUKY 3PeHMsI B YCTHBIX U IMCbMEHHBIX TEKCTax, /1aBaTb
TIOSICHEHUSI T10 XO/ly pelleHus 3a/jaui, KOMMEHTUPOBATh TIO/TyUeHHBIN pe3y/IbTar;

— B X0/Ie 00CY>K/IeHHs 3a/]JaBaTh BOTIPOCHI 10 CYILIeCTBY 00CY»K/IaeMoi TeMbl, TPO0OJIeMbl, peliaeMoi
3a/lauM, BHICKA3bIBaTh U/I€H, HalleJIeHHbIe Ha TMOUCK PEeIIeHHs; COTIOCTAB/ISTh CBOU CY>KAEHHUS C
CY>K[eHUSIMH JIPYTHX YUaCTHUKOB Jianora, 00HapyKMBaTh pas/inyre U CXOJCTBO MO3ULUI; B
KOPPeKTHOM hopMe (POPMY/IMPOBATh Pa3HOIJIACHsl, CBOH BO3Pa)KeHHUSI;

— TIpeJCTaB/ISATh pe3y/bTaThbl PelleHus 3a/jauu, SKCIIepUMeHTa, NCC/Ie/0BaHus], TIPOEKTa;
CaMOCTOSITe/ILHO BBIOMPATh (pOpMaT BBICTYIUIEHUS C YUETOM 3a/au Mpe3eHTaliu U 0COOeHHOCTel
ay/INTOPUH.

CoTpysHuuecTBo:



— TIOHMMATh Y UCII0J/Ib30BaTh MPeUMYIIieCTBa KOMaHZAHOW Y UH/AVBU/IYaTbHOM PabOThI MPU perlieHuH
yueOHBIX MaTeMaTHUeCKHUX 3a/]ay;

— TIPUHUMATh LieJIb COBMECTHOMH [JlesITeTbHOCTH, TUIaHWPOBATh OPraHW3aljii0 COBMECTHOW paboThl,
pacripeZiesaTh BUZIbI paboT, 0roBapyuBaThesi, 06CyKaTh MPOLiecc U pe3yibTaT paboThl; 060011aTh
MHEeHUsI HeCKOJIbKUX JTH0/Iel;

— y4YacTBOBATh B IPYMIIOBLIX popMax paboThI (00CYKaeHusi, 00MeH MHEHUSIMUA, MO3TOBbIe IIITYPMbI U
Ap.);

— BBIMOJIHATH CBOO UacTb PabOThI ¥ KOOPJUHUPOBAThH CBOM JIEHCTBUS C APYTUMU YleHaMUA KOMaH/Ibl;

— OIleHMBATh KaueCTBO CBOET0 BKJ/IaZia B OOIMI POAYKT 10 KPUTEPHUsM, C(HOPMYIUPOBAHHBIM
yJaCTHUKaMH B3aUMOZeNCTBUS.

3) YHueepcanbHble pe2ynsimueHble Oelicmausi obecneuusarom opmuposaHue CMbICI08bIX yCMAHOBOK

U JCU3HEHHbIX Ha8bIKO8 AuuyHocmu. CaMoopraHu3aLys:

CaMOCTOSATE/ILHO COCTABJIATH IJ1aH, a/ITOPUTM pellieHusl 3a/1auy (MM ero 4acTb), BbIOMpaTh CIoco0 pereHust
C YY6TOM UMEIOILIMXCsI PeCypPCOB M COOCTBEHHBIX BO3MO>KHOCTEH, apr'yMeHTHUPOBATh U KOPPeKTUPOBATh
BapUaHThI pellleHri C yU6TOM HOBOM MH(OpMaLUH.

CaMOKOHTPOJIb:

— BJIaIeTh CIOCOOaMH CaMOTNPOBEPKH, CAMOKOHTPOJIS MTpoLiecca U pe3y/bTaTa pelleHus
MaTeMaTUueCKOM 3a/jauu;

— Tpe/iBUJeTb TPYAHOCTH, KOTOpPble MOT'YT BO3HUKHYTb I1PU pellieHUH 3a/laul, BHOCUTb KOPPEKTHBHI B
JiesITe/IbHOCTh Ha OCHOBE HOBBIX 0OCTOSITE/TbCTB, HAali/IeHHBIX OIIMOOK, BLISIB/IEHHBIX TPYIHOCTEH;

— OIIeHMBATh COOTBETCTBHE Pe3y/bTaTa J|esTeTbHOCTH MOCTaB/IEHHOM 1€/ U YCJIOBUSIM, OOBSICHSITD
TIPUYMHBI JOCTHKEHUST UJTH He/IOCTYKEHUS 11e/TH, HAXOAUTh OIIMOKY, ZIaBaTh OLIEHKY MPUOOPeTEHHOMY
OIBITY.

INPEAMETHBIE PE3YJ/IbTATbBI
OcBoeHue yue6HOro Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO 0011jero oOpa3oBaHUs JO/HKHO 06ecrieurBaTh
JOCTIKEHHe CIeyIOIUX TIPeJMeTHBIX 00pa30BaTe/IbHbIX Pe3y/IbTaToB:

— 3HaTh TPUTOHOMETPUUECKHE (DYHKIIMM OCTPBIX YI7I0B, HAXOJMUTD C UX MOMOIIbIO pa3/TMUHbIE 3/IEMEHThI
MIPSIMOYTOJIBHOTO TPeyTO/IbHUKA («pellleHre TIPSIMOYTOJ/IbHBIX TPeyTroIbHUKOB» ). HaxoauTs (c
TIOMOIILIBIO Ka/IbKY/IITOPA) J/IMHBI U YTJIbI /11 HETaO/TMUHbIX 3HAUeHHUH.

— Tlonb3oBaThbcst popMysiaMu MPUBEIEHUS] U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKECTBOM [IIsI
HaXOXKJeHUsI COOTHOILIEHUH MeX/y TPUTOHOMETPUUECKUMU BeTMUMHAMHU.

— Hcrosib30BaTh TeOpEMbI CUHYCOB M KOCUHYCOB [I/Isl HAXOKeHUsT Pa3/IMUHBIX 3/IEMEHTOB
TPeYyroJibHUKa («peIlIeHHe TPeyroJbHUKOB» ), TIPUMEHSITh X MPH PEIlIeHUH TeOMEeTPHUUeCKHX
3aziau.

— BnageTb NOHATUSMM TTPeoOpa30BaHus TI0J00Ms], COOTBETCTBEHHBIX 3JIEMEHTOB TMOZ00HBIX (UTYP.

— Tlonb30BaThCsl CBOMCTBAMU TIOZOOUS TTPOM3BOJILHBIX (PUTYDP, YMETh BBIUMC/ISTh [JJIMHBI U HAXOAWUTh
YI7bl Y TOA0OHBIX GUryp. IIpUMeHsATh CBOWCTBA 1M0/100Ms B MPaKTHUECKHX 3a/jauax.

— YMeTb NPUBOJUTH NTPUMEPHI MMOAOOHBIX GUTYD B OKPY’KarOIleM MHUPe.

— Tlonb30BaThCs TEOpEMAMU O TTPOU3BEZIEHHUH OTPE3KOB XOP/, O MPOU3BEI€HUH OTPE3KOB CEKYIIUX, O
KBa/lpaTe KacaTe/IbHOU.

— Tlonb30BaThCs BEKTOPAMH, [TOHUMATh MX T€OMETPUUYECKHI U PU3UUECKUI CMBIC/I, TPUMEHSITh UX B
pellieHny TeOMeTPUUEeCKUX U (PU3nuecKux 3aziau.

— TIpuMeHSTb CKa/lsipHOE MPOU3BejeHHe BEKTOPOB [I/Isi HAXOXKAEHUS JJIUH U YTJIOB.

— Tlonb30BaThCst METO/IOM KOOP/IMHAT Ha TJIOCKOCTH, TIPUMEHSITh €T0 B PellleHNHA TeOMeTPHUeCKUX 1
MPAaKTUYEeCKUX 3a/1au.

— Bnagetb MOHATUSIMY TIPABWJIBHOTO MHOTOYT'OJTbHUKA, AJTUHBI OKPY>KHOCTH, ZJTUHBI IyTH
OKDY>KHOCTH U PaJJMaHHOM MepBbI yIJla, yMETb BbIUMC/ISATH IJIOIIA/[b KPYyTa U ero YacTei.

— TIpuMeHSTb TIOJTyYeHHbIE YMEHUS B MPAKTUUECKUX 3a/ladax.

— Haxoautb ocu (WU LIEHTPbI) CAMMETPUHN (GUTyp, PUMEHSITh IBKEHHUS TUIOCKOCTH B TTPOCTEUIIINX
CITyyvasix.

— TIpuMeHSTb TOTyYeHHbIE 3HAaHUS Ha NIPAKTHKe — CTPOMTh MaTeMaTUUeCKHe MOJETH [/ 3a[jaupeaTbHOM
JKU3HU U TIPOBOJUTH COOTBETCTBYIOII[HE BHIYUC/IEHHS C IPUMEHeHNeM TI0[J00UsI U TPUTOHOMEeTPUYECKUX
(byHKLMM (T10/1b3Y5ICh, TAe He0OX0JUMO, KalbKy/IATOPOM).
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[Pa3pen 1. Tpuronomerpus. Teopembl

KOCHHYCOB U CHHYCOB. Perienne TPEeyro/JibHUKOB.

-ViccnenoBate OTHOLLIEHME IMHEMHBIX 371eMEHTOB (DUryp HPM‘HI/ICLMQHHHI‘/’I

1.1. |Onpezaenenue 2 -DopMynupoBaTh OIpe/ie/ieHNs TPUTOHOMeTpUUYeCcKUX (PyHKIMK |YcTHBIN onpoc  https://www.yaklass.ru/p/
TPUTOHOMETPHUYECKHUX TyHBIX 1 IPSAMBIX YIJIOB.; |geometria/9-klass/
(byHKIwii yrios ot 0° 10 sootnosheniia-mezhdu-
180°. storonami-i-uglami-

1.2. [KocuHYyC ¥ CHHYC 2 -BBIBO/IUTH TeOpeMy KOCHHYCOB M TeOpPeMy CUHYCOB (C pauycoMITuCbMeHHBbIH treugolnika-skaliarnoe-

o OTMCAHHOM OKPY>KHOCTH).; oIt proizvedeni -9222/
[PSIMOTO U TYTIOTO yTJIa. Py 5 poc ”
ootnosheniia-mezhdu-

1.3. [TeopeMa KOCHHYCOB. 2 -BLIBO,Z[I/‘IJTL TeopeMy KOCHHYCOB U TeopeMy CUHYCOB (¢ pasuycoMecTvpoBaHue storonami-i-uglami-
(O60611EHHAs), Teopema OIMCAHHOW OKPY)KHOCTH).; reugolnika-9281/
CUHYCOB (C paguycom re-7ad3359e-27dd-4ae0-
OITHMCAHHOW OKPY’KHOCTH). 9272-8f1ce3e75ec2

1.4. |[HaxoxxIeHue [IHH 2 -PelliaTh TpeyronbHUKM.; Omnpoc 1o https://resh.edu.ru/subject/
CTOPOH U BE/IMUMH YITIOB Pelate npakTuyeckue 3ajauu, CBOASAIIMECS K HAXOXKIEHHIO MHAVBUY a/TbHBIM [lesson/2040/main/
TPEeyTO/ILHIKOB. Pas3/INUHBIX JIeMEHTOB TPeyro/IbHUKAX.; KapToCKaM

1.5. ([®opmyna rowmazu 2 -dopMyMpoBaTh Onpe/ie/ieHns] TPUTOHOMEeTpUUeCcKrX GYHKLWI [YcTHbll onpoc  |https:/skysmart.ru/
TPEyTOoJIbHUKA Uepe3 /IBe TYTObIX U MPSIMBIX YTJIOB.; articles/mathematic/Kak-
CTOPOHBI U YT MEXAY -BbIBOJUTH TEOpPEMY KOCHHYCOB U TEOpEMY CHHYCOB (C navti-ploshchad'-

HUMU. paJjlyCcoOM OITMCAaHHOM OKPY>KHOCTH).; pryamougol'nika

1.6. |[@opmyJia miomasu 2 -Pemmarh TpeyronbHUKM.; [MriceMeHHBII https://
UeTHIPEXYTO/IbHIKA Yepe3 PelaTh npakTHueckue 3afaul, CBOZSLECS orpoc www.resolventa.ru/spr/
ero AuMaroHa U yroJ K HaXOJK/I€HUIO Pa3/IMYHBIX 3/IeMEHTOB TPeyro/IbHUKAX.; planimetry/sqf.htm
MeXXy HUMHU.

1.7. [[IpakThueckoe 3 -Pemmarts npaktuueckue 3afauu, CBOIALECS [TectupoBaHue https://

MpUMeHeHHe J0Ka3aHHbIX] K HaXOJK/IeHHUIO Pa3/NYHbIX 3/IeMEHTOB TPeyro/bHUKaXx.; 'www.resolventa.ru/spr/
[reopemM planimetry/sqf.htm

MToro no pasgesny 16

[Pa3zpen 2. IlpeoOpa3oBaHue nofodusi. Merpuueckne COOTHOIIEHUsSI B OKPY)KHOCTH

2.1. [[TonsTHe o 2 -OcBauBarthb NOHATHe Npeobpa3oBaHust MOA00US; Ycrnbiii onpoc  |https:/infourok.ru/
rpeoOpa3oBaHUU prezentaciya-po-geometrii-
rmozo00ust na-temu-proizvedeniya-

otrezkov-hord-i-

2.2.  |(COOTBeTCTBEHHbIe 2

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://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://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://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/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-4ae0-9272-8f1ce3e75ec2
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

BJIeMEHTbI TIOA00HBIX npeoOpa3oBaHiy MOA00HSL; orpoc
uryp. -Haxoguth  mpumepsl  mMofoOMs B OKpPY»KarolleH
meliCTBUTe/TbHOCTH.

2.3. [Teopema o 2 -BrIBoguTE MeTprUecKkre COOTHOLLIEHUSI MeX/y OTpe3Kamu |l'ecTipoBaHue httDs://infpurok.ru/ )
PON3BE/IeHUH OTPe3KOB XOp/J], CeKYILMX U KacaTe/bHbIX C UCI0/Ib30BaHUEM prezentaciya-po-geometrii-
XOpJi, Teopema o BIMICAHHBIX YIJIOB U MOAOOHBIX TPEYro/lbHUKOB. OCBarBaTh na-teEU-L;Ir01§\{edenlva-
[POVI3BE/IEHIH OTPE3KOB [OHsTHE NPe00pa3soBaHKs MoA0GHs.; géllr(euzsc%‘ill_l-gg9_é_250 -
CekyLMX, Teopema o -Uccnenosatb OTHomeHI/Ie.z JIUHENHBIX 3/1eMeHTOB (UTYP TIPU hits./ /interneturok..ru less
KBa/ipaTe KacaTe/IbHOM. [IpeobpasoBaHiH nozo6us.; on/geometry/9-klass/itogov

-BBIBOJUTE MeTpHUUeCKre COOTHOLLEeHUS] MeXAy OTpe3KaMu| be_povtorenie_kursa-
XOpZ, CeKyIJUX M KacaTeJlbHbIX C HCII0JIb30BaHUeM| lgeometrii-za-79-klassy/
BITHCAHHBIX YTJIOB U TI0/JOOHBIX TPEYTO/ILHUKOB.; tochka-vnutri-i-vne-

PemiaTh reomeTprueckue 3ajaud U 3aZaud M3 peasbHOU okruzhnosti
PK3HU C UCTI0/Ib30BAaHUEM TTO/I0OHBIX TPeyTOLHUKOB. ;

.4. [[IpuMeHeHwe B perueHny [ -Pemath reomeTpryeckure 3aauu v 3aaud U3 peaabHOKW  [Ompoc 1o
reoMeTpUYeCcKMx 3aau PKM3HU C UCII0/Ib30BaHUEM TT0/I0OHBIX TPeyTrO/bHUKOB.; KapTOYKam

Toro o pasgesny 10

Pa3pen 3. BekTopsbl

3.1. [OnpezeneHue BeKTOPOB, [2 -Vcriosib30BaTh BEKTOPBhI KAk HarpaB/ieHHbIe OTPe3KH,Y CTHbIM onpoc  |https://www.yaklass.ru/p/
C/I0)KEHHe U Pa3HOCTb 1CC/IeJ0BaTh TeOMETPUUECKUH (TlepeMelieHre) U pU3uUeCcKui] igeometria/10-klass/
BEKTOPOB, YMHO)XeHHE (C1/Ta) CMBICTIBI BEKTOPOB.; vektory-v-prostranstve-
BEKTOpa Ha YMCJIO. deistviia-s-

3.2. ([Pu3nueckuii U 2 -Mcnonb3oBaTh BEKTOpPHI KaK HarpaBjieHHble OTpe3Ku,[[MCbMeHHbIH Vektoraml'- 9248/, ..
reoMeTPUYECKHH CMBICTT MCC/Te/IOBaTh TeOMETPUYECKHI (TIepeMeltieHre) ¥ (pr3nuecKuienpoc opredelenie-i-fizicheskii-
BEKTOPOB. (cra) CMBIC/IBI BEKTOPOB.; pysl-veklora-y-

" prostranstve-9286

-3HaTb oOrpefie/ieHdss CyYMMbl W Pa3’HOCTH BEKTOPOB,

YMHO>XeHHsI BeKTOpa Ha UMCJI0, UCCe0BaTh FeOMeTPUUYEeCKUN
1 (bU3MUeCcKrid CMBIC/IbI 9TUX OTepaljyii.;

3.3. [Pa3nokeHue BeKTOpa 1o |2 -PemmiaTh reoMeTpuyeckue 3ajjaud C MCMoOJib30BaHUeM[lecThpoBaHue https://resh.edu.ru/subject/
TBYM HEKOJJIMHEeapHBbIM BEKTOPOB.; lesson/3038/main/
BEKTOpaM.

3.4. [KoopauHatbel BekTOpa 2 -PackmagpiBaTh Ha BEKTOPA. Omnpoc https://www.yaklass.ru/p/

3.5. |CkansipHoe -Haxogute ckansipHOe rpou3Be/ieHre BeKTOPOB, ero 'Y cTHBINM ompoc [geometria/ 97“355/
Mpou3Be/ieHre BEKTOPOB, MpUMeHeHHe JJIsl HaXOXKeHUs [I/IUH U YTJIOB. sootnoshgqua—rnezhdu—
ero MprUMeHeHHe ISt 4g_storonanp—1—u la.ml—
HAXOMIOHIS JUTHH 1 treu.,qolmka'—skaharnoe-

/IOB. Dr01.zveden1 -9222/ .

3.6. [PelueHue 3azau C 1 - PeriaTh 3a7jauv C NOMOILLBIO BEKTOPOB. [TyceMeHHBII kallarnoe—Drglzvedenle—

[OMOIILIO BEKTOPOB orpoc 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://resh.edu.ru/subject/lesson/3038/main/
https://resh.edu.ru/subject/lesson/3038/main/
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://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://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

3.7.

[TpriMeHeHVe BEKTOPOB
/1 peleHus 3a1a4
KHMHEMaTHUKU U MeXaHUKU

-HpI/IMEHHTb BEKTODGI [/Id pellleHud 3aa4 KWHeMaTHuKHU U
IMeXaHHUKHN

[TectupoBanue

https://znanio.ru/pub/317

IKoHTpo/nbHasi paboTa

Toro o paszeny:

12

[Pa3gen 4. [lekapToBbI KOOPAMHATHI HA IJIOCKOCTHU

4.1.  |[lekapTOBbI KOOp/MHATHI |1 -OcBauBaTh TIOHSTHE MPSIMOYTO/ILHON CHCTEMbI KOOPAWUHAT,[Y CTHBIA onpoc  [https://infourok.ru/
TOUeK Ha IIOCKOCTH. €KapTOBBIX KOOPMHAT TOUKH. ; konspekt-uroka-uglovoj-

4.2, |YpaBHeHHe NpsIMOi 1 -BbIBOAUTH ypaBHEHUe TMPSIMOM M OKPY>KHOCTH.; [T1cbMeHHBIH koefficient-pryamoj-s-

orpoc podgo

4.3.  [Yrnosoli koaddurueHnr, (1 -BbifieniATh MOMHBIA KBafpar /sl HaXOXKAeHusl LjeHTpa ulectpoBaHve https://www.yaklass.ru/p/
TaHTeHC yI/ia HaK/IoHa, pajiiyca OKPY)KHOCTH T10 €€ yPaBHEHMIO. ; igeometria/9-klass/metod-
rapasiesbHble U lkoordinat-9887/uravnenie-
[1epIeH UKy IIpHbIE okruzhpostl—uravnenle—
psIMbIe priamoi-12247/re-

Y 1 B 5 bbd7dd94-cd7b-473e-

s paBHEHHE OKPY’>KHOCTH. -BBIBOINTE YPaBHEHHWE OKPY>KHOCTH.; pOC 10 b426-96ccb9c0efa3
KapTOYKam

4.5.  [HaxoxzieHre koopAuHar |1 -PemiaTe 3a7auM Ha HAXOXJEHHe TOUeK IepeceyeHus]Y CTHBIN ormpoc
TOY€EK IIepece eHms MPSIMBIX Y OKPY>KHOCTel C MOMOLbIO MeTO/la KOOP/MHAT.;
OKPY>KHOCTH U TIPSIMOU

4.6. [Metog koopauHar ripy |1 -Pemate 3ajauM Ha HaxoXJeHHe TOYeK IepeceuyeHUs I IMCbMEHHBIN https://resh.edu.ru/subject/
pereHrH MPSIMBIX ¥ OKPY)KHOCTeH C MOMOIIBIO MeTO/ja KOOP/IMHAT.;  [0TPoC lesson/2508/main/
reoMeTpUUecKHX 3a/1au

4.7.  [Mcnonb3oBaHue MeToja |2 -Pemiath 3a7auM Ha HaxOXKAeHUWe Touek TiepeceueHus(lectuposanue  |hitps://resh.edu.ru/subject/
KOOpZAHHAT B NPAMBIX ¥ OKPY>KHOCTEH C IMOMOLIBI0 METOA KOOPAMHAT.; lesson/2508/main/
MpaKTHUeCKHUX 3a/jauax

Toro o paszeny: 9

[Pa3pesn 5. IIpaBuIbHbIE MHOTOYTO/IBHUKH. [[/THHA OKPY)KHOCTH M IUIOHIaAb Kpyra. Berumcienue riomagei

OKDY>KHOCTH.

5.1. [[IpaBUNBHBIE 1 -Popmy/IMpoBaTh Orpe/ie/ieHue IPaBUIbHbBIX Onpoc o https://www.yaklass.ru/p/
MHOTOYTOJTbHHKH, MHOTOYT'O/TbHUKOB, HAXO/IUTb UX 3/IEMEHTHL.; MH/MBH/ya/bHBIM |geometria/9-klass/dlina-
BBIUMCIICHUE UX -TTonb30BaThCS MOHATHEM [ITUHBI OKPY>KHOCTH, BBe/IEHHBIM [(aPTOIKaM okruzhnosti-i-ploshchad- IQShChad'
P/IEMEHTOB. C TOMOII[BIO TIPABU/ILHBIX kruga-9241/pravilnye-

5.2.  [Uucso p u anmHa 1 -®opMyIMpOBaTh OMpe/ie/leHHe PaBUIbHbIX Y CTHBII ompoc nogougolniki-9246/

o re-983bb30f-8304-4d02-
OKPY’KHOCTH. MHOTOYT'O/TbHUKOB, HAXO/IUTb UX 3/IEMEHTHL.; 1739-40bb35 1cb45d
-ITo/1b30BaThCsI MIOHSITUEM [JTUHBI OKPY)KHOCTH, BBEAEHHBIM
C TTOMOIIIBIO MTPAaBUJTbHBIX
5.3. |ymna gyru 1 -PopMyJIMpOBaTh Orpe/ie/ieH’e NPaBUIbHbIX [TrcEMeHHBIHM https://www.yaklass.ru/p/
MHOTOYTOJIbHUKOB, HAaXOIUTh UX 3JIEMEHTHL.; 0rpoC jgeometria/9-klass/dlina-



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/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://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/
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://znanio.ru/pub/317

-ITonb30BaTLCS TTOHATHEM [AJIMHBI OKPY>KHOCTH, BBe,qéHHI)IM
C TIOMOIIIBH0 TIPABUJIBHBIX

okruzhnosti-i-ploshchad-
kruga-9241/dlina-

KypCOB 7—9 Kj1accos,
0600I11IeHYE U

CCTeMaTH3aL1sl 3HaHHM.

OricceKkTprica 1 BbICOTA TPEYro/IbHUKA, MTapasijenorpamm,
POMO, MPSIMOYTOJ/IbHUK, KBaZIpaT, TPareriysi; OKPY>KHOCTb,

KacaTe/ibHasi; paBeHCTBO U 1oJj00ue GUryp, TpeyrojbHUKOB;

5.4. |PaguanHas mepa yrma. |l -dopMyJ/IUPOBATh OMpe/ieNieH|e TIPaBU/TbHBIX TectupoBaHue %a
MHOTOYTOJIbHUKOB, HAXO/IUTh UX JIEMEHTHL.; ) 870430115,
-TTob30BaThCS MOHATHEM [IJTUHBI OKPY>KHOCTH, BBe/IEHHBIM d6027b17826
C TTOMOIIIBIO MPaBUTbHBIX —

5.5. [[I10mma/e Kpyra 1 ero 1 -@opMyJIMpOBaTh Orpe/ie/ieHre NPaBUIbHbIX Onpoc no https://www.yaklass.ru/p/
BJIEMEHTOB (CeKTopa 1 MHOT'OYTOJIbHUKOB, HAXOJUTh UX 3/IEMEHTEL; MH/MBH/ya/bHBIM [geometria/9-klass/dlina-
cermMeHTa). -IT0/1b30BaTLCSI IOHATUEM [JIMHBI OKPY>KHOCTH, BBeJEHHBIM [KAPTOUKaM okruzhnosti-i-ploshchad-

C TOMOIIBIO MTPaBHJIBHBIX kruga-9241/dlina-
5.6.  |Bruncienye miomazei P -dopMyIMpOBaTh ONpe/ie/ieHHe MPaBUIbHbIX Y CTHBII ompoc okruzhnosti-ploshchad-
- kruga-9494/re-80ba7b3a-
(Uryp BK/IFOUAIOIIAX MHOT'OYTOJIbHUKOB, HAXOJUTh UX 37IEMEHTBHL.; ) 0820-4b90-b1 15-
BJIeMEHThI KpyTa. -ITonb30BaTHCS OHSATHEM [IJTUHBI OKPY>XKHOCTH, BBEIEHHBIM d6027b17826
C TIOMOIIIBIO MPaBUBHBIX
Toro 1o pa3zaeny: 8 [TcbMeHHbIH
orpoc

[Pa3gen 6. [iBryKeHUs MJIOCKOCTHU

6.1. [[lousTue o ABwKeHnn |1 -Pa3bupats npuMephbI, WITFOCTPUPYIOIIHE TTOHATUS Onpoc no https://www.yaklass.ru/
[IOCKOCTU MBIDKEHUsI, 1[eHTPOB U 0Celi CHMMeTpHH. ; MHAUBUYaNbHBIM p/geometria/9-klass/

-dopMyIMpPOBATh OTIpe/ie/ieHust apasliebHOro nepeHoca, (apTovIKkam dvizhenie-10434/
MOBOPOTA U OCEBOM CUMMETPUU.; poniatie-dvizheniia-

6.2. [[lapa/ienbHblii epeHoC, 1 -BbIBOgUTEL MX CBOMCTBA, HAXOUTh HEIIOABM)KHbIE TOUKHM.; |YCTHBIM onpoc  [simmetriia-10437/
[OBOPOT Y CUMMETpUSI HaxoauTh LIeHTpbl U 0CHM CUMMeTPHI MPOCTeNIIuX GUryp re-150d4afe-9334-462c-

abe7-22a9b9b43f10

6.3. [OCH 1 LIeHTpbI 1 -TIpuMeHsThL Mapasiie/bHbIN TeEPEeHOC U CUMMEeTPUIO TIpU  [[IMCbMeHHbIH https://infourok.ru/urok-
CUMMeTpHUU pellleHnY TeoMeTpUUYeCcKuX 3aziau (pa3buparb npuMepsl).;  MPoC po-matematike-dlya-

6.4. [[Tpocreiimive 2 -Vcronb30BaTh /iJ1st IOCTPOEHMST U KCC/IeJOBAHUIH Tectuposanue  |klassa-pravilnie-
MPUMeHEeHUsI B PeLlIeHUH LM(pPOBBIE PeCypChl.; mnogougolniki-

Bajau reshenie-
zadach-1178089.html

Toro o pasgeny: 6

[Pa3gen 7. IlopTopenue, 0000II[eHIe, CHCTeMaTH3aLUA 3SHAHUMN

7.1. [[oBTOpeHHe OCHOBHBIX -OnepupoBath MOHATUSAMU: (PUTypa, TOUKA, MpsiMasi, yroji, [Onpoc 1o https://interneturok.ru/
MOHATHI U METO/I0B MHOT'OYTO/IbHUK, paBHOO/IpeHHbIN U PaBHOCTOPOHHUMA mHAuBKAYyanbHBIM llesson/algebra/9-klass/

TPeyrobHUKY, MPSIMOYTO/IbHBINA TPEYyTO/IbHUK, Me/[haHa, KapTOvKam itogovoe-povtorenie-kursas

algebry-9go-klassa/

ovtorenie-i-
sistematizatsiya-kursa-



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/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://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/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

rapasiie/lbHOCTb Y TIepIIeHUKYISPHOCTD MIPSIMBIX, YTOJ
MeKIy MPSIMbIMHA, CAMMETPHSI OTHOCUTE/ILHO TOUKU U
MpsIMOM; Z/IMHA, pacCTOsIHWe, BeJIMUMHA YIJIa, MI01Ia b,
rnepuMeTp.;

algebry-7-9-klassa-
preobrazovanie-vyrazheniy
https://www.yaklass.ru/p/a

lgebra

https://infourok.ru/issledov

7.2, [Mpocreiimme Ncnonb3oBathk hopMysibl: meprMeTpa Y TIoLIa 1 Y cTHBIH ompoc atelskaya-rabota-po-
reoMeTpuuecKye GUryphl MHOTOYTOJIbHUKOB, ZJIMHBI OKPY>KHOCTH U TUIOILAZIK KpyTa, matematike-na-temu-
M X CBOMCTBA. 00bEMa MPSIMOYTOJILHOTO TIapasiiesienurne/a. ; bobshenie-i-

7.3.  |[3mepeHue OnepupoBaTh MOHATHAMM: (DUTYpPa, TOUKA, TIpsiMast, yros,  [[IMcbMeHHbIH sistematizaciya-
reoMeTpHUeCKUX MHOTOYTOJIbHUK, paBHOOE[PeHHBIM U paBHOCTOPOHHUM orpoc uchebnogo-materiala-
BEJTAUMH. TPeyro/IbHUKH, TIPSIMOYTO/IbHBIN TPEeyro/IbHUK, MeJUaHa, kursov-7-9-

OricceKTpuca 1 BBICOTA TPEYTObHUKA, TTapasiiesiorpaMm, klassov-4314350.html
pPOMO, TIPSIMOYTO/TbHUK, KBaZipaT, TPareryst; OKPY>KHOCTb,
KacaTe/ibHasl; PABEHCTBO U TI0Jj00He (UTyp, TPEYroJbHUKOB

7.4. [TpeyronbHUKH. -OreprpoBaTh MOHATUAMU: GUTYpa, TOUKA, IpsiMasi, yroJ,  [Onpoc 1o
MHOTOYTOJIbHHK, PaBHOOE[peHHbIN ¥ pAaBHOCTOPOHHHNA MHAUBUAYaTbHBIM
TPeyToMbHUKH, TPSIMOYTO/IbHBINA TPEYTOMbHUK, Me/[haHa, KapTO4Kam
OricceKTpuCca 1 BBICOTA TPEYTObHUKA, TTapasiiesiorpaMm,
pOMO, TIPSIMOYTOJTbHUK, KBaZipaT, Tparewyst; OKPY>KHOCTb,
KacaTe/ibHasl; PABeHCTBO U TI0/1001e (GUTyp, TPEYroJbHUKOB

7.5. [[lapaniensHble u -OrepypoBaTh TOHATUAMU: (DUTypa, TOUKa, MpsiMasi, yroj,  [YcTHeid onpoc  |https:/www.yaklass.by/

e pIieH/IUKYIIPHbIe MHOTOYTOJIbHUK, paBHOOE[PeHHbINM U paBHOCTOPOHHUM p/matematika/5-klass/
MpsiMbIe. TPeyro/IbHUKH, IPSIMOYTOJIbHBIN TPeyro/ibHUK, Me/lhaHa, %dniﬂa—

OHCCEeKTpHCa U BLICOTA TPEYrO/IbHUKA, Napajljie/iorpaMm, [geometriia-12325/
pOMO, TIPSIMOYTOJTbHUK, KBaZipaT, Tparewyst; OKPY>KHOCTb, %mve_
KacaTe/lbHasl; paBeHCTBO U T10/j001e GUryp, TpeyroJbHUKOB; riamve-12353
rapasielbHOCTh U MePIeHAUKYISIPHOCTh MPSIMBIX, YTOJT PHAMYE-S2202
MEXK Ty TIPSIMBIMUA, CUMMETPHSI OTHOCHUTE/IHO TOUKHU U
MpsIMOM; J/THA, PaCCTOsIHYE, BeJIMUMHA YTJIia, TIOMIab,
rmepuMeTp.;
crnionb3oBaTh OpMyIIbL: TEPUMeTpPa U TIOIAIU

7.6. |OKpY)KHOCTb 1 KpYT. -OrneprpoBaTh NMOHATUAMU: (PUTypa, TOUKa, MpsiMasi, yros,  [[IucbMeHHbIH https://www.yaklass.ru/p/
MHOTOYTO/TbHHK, paBHOOEJPeHHBIN U PABHOCTOPOHHMIA orpoc igeometria/9-klass/dlina-

TPeyrobHUKY, TPSMOYTO/IbHBIA TPEYTO/IbHUK, MejiaHa,
OricceKkTprca 1 BbICOTA TPEYTObHUKA, TTapasiienorpamm,
POMO, TPSIMOYTOJIbHUK, KBaZIpaT, TPArerysi; OKPY>KHOCTb,
KacaTe/bHasi; pABeHCTBO U Tofiobue (uryp, TpeyrosbHUKOB;
rapasiie/IbHOCTb Y NIepIIeHUKYISIPHOCTD MPSIMBIX, YTOJ
MeXXy IPSIMbIMUA, CUMMETPHSI OTHOCHUTE/IEHO TOUKHU U

MpsIMOM; [/IMHA, PaCCTOsIHUE, BeJIMUMHA YTJ1a, TJIoUa/lb,

okruzhnosti-i-ploshchad-
kruga-9241/dlina-
okruzhnosti-ploshchad-
kruga-9494



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%25
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%25
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%25
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://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://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

rnepuMeTp.;
Mcrosib30Bath (hopMysibl: IeprMeTpa 1 TUIOIIa/ 1

7.7.

CeomeTprUYecKue
MOCTPOEHMUS.

-OneprpoBaTh MOHATUAMU: (PUrypa, TOUKa, MpsiMasi, yroJ,
MHOTOYTOJIbHUK, paBHOOE/IPeHHbINM U paBHOCTOPOHHUH
TpeyrobHUKY, PSIMOYTO/IbHBINA TPeyTrO/IbHUK, Me/[haHa,
OGricceKTprica U BbICOTA TPeYroJ/IbHUKA, Mapasiesorpamm,
POMO, TIPSIMOYTO/TbHUK, KBaZIpaT, TPareryst; OKPY>KHOCTb,
KacaTe/ibHasi; paBeHCTBO U 1oJj06ue Guryp, TpeyrojbHUKOB;
rapasie/ibHOCTb Y TIePIieHAUKYISPHOCTD TIPSIMbIX, YTOJ
MeKIy MPSIMbIMUA, CAMMETPHSI OTHOCUTEJIbHO TOUKU U
MpsiMOM; ZJIMHA, pacCTOsIHWe, BeJIMUMHA YIJIa, MJI0LIa/b,
repuMeTp.;

Mcrosib3oBath (hopMysibl: mep¥MeTpa 1 TJIoMIa v

[TectrpoBaHue

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

Toro o paszesny:

OBIIEE KOJIMYECTBO
YACOB IIO ITPOT'PAMME
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IIOYPOYHOE IVTAHNPOBAHMUE 9 reomeTpHs

Aarda Teva ypoka
No T/1aH bakT
IToBTOpenue — 4 yaca

1. [Togo6HBIE TPEYTO/IbBHUKU

2. YeTbipexyroybHUKY. [1n0111a11 reoMeTpuueckux Guryp

3. BrivcaHHbIe, onMcaHHbIe U LeHTpa/IbHble YIJbl

4. JTuazHocmuueckasi KOHmMpo/ibHasi paboma

Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PellieHre Tpeyro/ibHUKOB — 16 yacoB

5. OnpepieneHye TpUroHoMeTpuueckux GyHkum yrios ot 0° go 180°

6. OrnpejienieHrie TPUrOHOMETPUYECKUX (PyHKLMM yrioB oT 0° no 180°

7. KocrHyc 1 cuHyc npssiMOro ¥ TYIoro yrJjia

8. KocuHyc 1 cuHYC NIpSIMOro Y TYIOro yria

9. TeopemMa KOCUHYCOB

10. Teopema CMHYCOB (C paiInyCOM OMMCAHHON OKPY>KHOCTH)

11. HaxoskzieHve [JIMH CTOPOH TPeyroIbHUKOB

12. Haxo>xjeHre BeJIMUrH yIJIOB TPEYTOJIbHUKOB

13. dopmysa MI0La[u TPeyrojibHUKA Yepe3 IBé CTOPOHBI U YTOJ1 MEXAY
HUMU

14. 3a/jauy Ha BbIUMCJ/IeHYe TUI0L[a/Iu TPeyroJIbHUKa

15. dopmysa mIoLagd YeTbIpEXyrojibHUKa yepes ero AuaroHaau U yroJi
Me>K/ly HUMU

16. 3asauM Ha BBIUMC/IEHHE TI/IOLIaAU YeThIPEXYT O/TbHHKA

17. PerieHve TpeyrojisHUKOB

18. PermieHnve TpeyrojsibHUKOB

19. IToBTOpeHue no TeMe « TPUTOHOMETPUSI»

20. KoumposbHasi pabomaNel no meme « TpuzoHomempusi»

ITpeoOpa3oBanue mojo0usi. MeTpruuecKue COOTHOIIEHHsI B OKPY)KHOCTH — 10 uyacoB

21. IToHsiTHE 0 TIpeobpa3oBaHUM MOA00Us

22, I'omoretusi. I[Togobue B >KHM3HU

23. COOTBETCTBEHHbIE 3/IeMeHThI TT0I00HBIX (DUryp

24. [TepyMeTpBI ¥ MJIOLIAAM NOAOOHBIX GUTYD

25. Teopema 0 npou3BeeHUN OTPE3KOB XOP/,

26. Teopema 0 Npou3BeleHUU OTPE3KOB CEKYIIMX

27. TeopeMa 0 KBazipaTe KacaTe/IbHOU

28. IlpumeHeHYe B pellleHMH TeOMeTPUUEeCKUX 3a/au

29. IToBTOpenue 1o TeMe «IIpeoGpa3oBanue 1ogoous. MeTpuueckre
COOTHOLLIEHUSI B OKPY>KHOCTU»

30. Konmposbhas paboma Ne2 no meme «IIpeo6pa3zoearHue nodoousi.
MempuuecKue COOMHOWEHUs1 8 OKPYHCHOCIMU»

BekTopsbl — 12 yacos

31. OrnpesiesieHrie BEKTOPOB

32. CrokeHue U pasHOCTb BEKTOPOB

33. YMHOKeHHe BeKTOpa Ha YUCI0

34. PU3MYeCKUN U TeOMeTPUYEeCKU CMBIC/I BEKTOPOB

35. Pa3noyxeHue BeKToOpa 110 IBYM HeKOJJIMHeapHbIM BeKTopam

36. PassioykeHue BeKTopa 110 [IBYM HeKOJUIMHeapHbIM BeKTOpam

37. KoopavHaTth! BeKTOpa

38. Cas3b MeXy KOOpAHHaTaMU BeKTOpa U KOOpAWHAaTaMM ero Havasa v
KOHL[a

39. CkansipHOe NMpou3BeleHUe BEKTOPOB




40.

PerrieHue 3a/1au C MOMOIIIBLIO BEKTOPOB

41. [IpriMeHeHVie BEKTOPOB JIJIs1 pellleHrs 33124 KWHEMaTUKY U MeXaHUKHU
42. KoumposabHnas paboma Ne3 no meme «Bekmopbi»
JeKapToBbI KOOPAUHATHI HA IVIOCKOCTH — 9 YacoB
43. JleKapTOBBI KOOPJIMHATBI TOYEK Ha IMJIOCKOCTHU
44. YpaBHeHMe TPsIMOU
45. YroBoi KO3 ULIMEHT, TaHTeHC YI/ia HAaKJ/IOHA, Nlapasljie/ibHble U
reprieHUKYyJsipHble MpsiMble
46. YpaBHeHUe OKPYKHOCTHU
47. Haxoyk/leHre KoopAMHAT TOUEeK MepeceueHrsi OKPY>KHOCTH U TTPSIMOU
48. MeToz KOOpAYHAT IIpY pelleHWU reoOMeTpUUeCKUX 3azau
49. Vcrosib30BaHMe MeTo/la KOOPAMHAT B PAKTUUECKUX 3a/iadyax
50. MeTo/, KOOpAMHAT B MPaKTUUECKUX 3a/lauax
51. KoumposabHnas paboma Ne4d no meme «/lekapmoebt KoopouHambl Ha

n/10cKocmu»

IIpaBu/IbHBIE MHOTOYT0/IHUKH. JI/IMHA OKPY)XHOCTH U IUVIOIIAb Kpyra. BeruucieHue miomjajei — 8 yacon

52. IpaBu/ibHbIE MHOTOYTOTIbHUKH, BEIUYMC/IEHUE WX 3/IEMEeHTOB
53. Uucsio T ¥ /IMHA OKPY>KHOCTH
54, JvHa Iyrv OKPY>KHOCTH
55. PaaunanHas mepa yriia
56. [Inouaas Kkpyra
S7. IInomaae cekropa ¥ cerMeHTa
58. [Tnouaau ¢uryp, BKIHOYAKOLMX 3/IeMEHThI Kpyra.
59. KonmposabHas pa6oma Ne5 no meme «IIpagu/ibHble MHO20Y20/1bHUKU.
/IauHa okpysicHocmu u niowjaob Kpyza. Beruucaenue nioujadeti»
HBI/I)KEHI/IH IVIOCKOCTH — 6 yacoB
60. IToHsiTHe O ABU)KEeHUM TITIOCKOCTH
61. IlapasisieibHBIN TIEpeHOC
62. IToBOpOT ¥ cuMMeTpust
63. Ocy U LIeHTPbl CUMMETPHUU
64. IIpocTeiiliivie mpuMeHeHUs B PellleHUM 3a/jau
65 Hmozoeass ammecmayus. KonmpoabHasi paboma N6
IToBTOpenue — 3 yaca
66. ITo06HbIe TPEYTO/ILHUKH
67. YeTbipexyroybHUKU. 1101118111 reomMeTpruueckux Guryp
68. ‘TeopeMbl CHHYCOB U KOCUHYCOB




YUYEBHO-METO/JMYECKOE OBECIIEYEHUWUE OBPA30BATEJ/IBHOI'O ITPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI I/I1 YYEHUKA

Bribepute yueOHBIE MaTepUarbl

BBeauTe cBOM BapyaHT:
METOJUYECKUE MATEPUAJIBI 11 YUUTEJISA

BBegute maHHBIE
ONUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI 1 PECYPCBI CETU UHTEPHET

Poccuiickas a/eKTpoHHast 1ikKoJa. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«sIupekc. Yuebuuk» https://education.yandex.ru/home/
«AKmnace» . https://www.yaklass.ru/

doxkcdopz https://foxford.ru/about

«Cupuyc. Onnavin» . https://edu.sirius.online

«MapkeTmieiic 00pa3oBaTe/IbHbBIX yC/IyI»

«Samekc», «1C», «Yun.py», «CkaiteHr», «KoaBapac»,
n3zaarenbCcTBO «IIpocBerienue» u apyrue. https://elducation.ru/
«/HTepHEeTY poK» —. https://interneturok.ru/
OO6pa3oBatenbHas ratdopma «Jlekta» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/



https://edu.skysmart.ru/
https://lecta.rosuchebnik.ru/
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https://elducation.ru/
https://edu.sirius.online/
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