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IMNOACHUTEJIBHAA 3AITUCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas nporpamma 1o yuebnomy kypcy "['eomerpus” st oOyqaronxcst 9 kiaccoB pazpaboTaHa Ha OCHOBE
@DenepantbHOTO roCy1apCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa OCHOBHOTO 00111ero oOpazoBanus, Paboueit
nporpammbl Bociutanust [ bOY PO Ne7 ¢ y4éTom 1 COBpEMEHHBIX MUPOBBIX TPeOOBaHUH, MPEIBIBIIEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHMIO, U TPAJUINI POCCHIICKOTO 00pa30BaHMs, KOTOpbIe 00ECTIeYNBAIOT OBJIAICHHUE
KJIFOUEBBIMHU KOMIIETEHIUSIMH, COCTABJISIOIIMMHU OCHOBY JUIsSl HEIIPEPHIBHOTO 00pa30BaHus U caMOpa3BUTHS, a
TaKXe LEJIOCTHOCTh OOIIEKYIbTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHA o0yyaromuxcs. B
porpaMMe YUYTEHBI WieH U monoxkeHus: Konuenmuu pa3Butus MareMaTHueckoro oopasoBanus B Poccuiickoit
Oenepanuu. B snoxy nudporoii Tpancopmaryu Bcex cdep 4eI0BEeUeCKON AesITeIbHOCTH HEBO3MOXKHO CTATh
00pa30BaHHBIM COBPEMEHHBIM YEJI0BEKOM 0€3 6a30BOI MaTeMaTHUECKOM MOATOTOBKH. YK€ B ILIKOJIE
MaTeMaTHKa CIy’KUT ONIOPHBIM MPEIMETOM JJI U3YUEHUSI CMEXHBIX TUCLHUILIMH, a IT0CJIE LIKOJIbI pEaJIbHON
HE00XO0/IMMOCTBIO CTAHOBUTCSI HETIPEPhIBHOE 00pa30oBaHue, YTO TpeOyeT MOJHOLIEHHON 06a30Boi
00111€00pa30BaTeIbHOM MOIrOTOBKH, B TOM YHCIIE U MaTEMaTUYECKOH.

310 00yCIOBIEHO TEM, UTO B HAILIM JTHU PACTET YUCIIO NMPOodeccHii, CBA3aHHBIX C HEMOCPEACTBEHHBIM
IPUMEHEHHEM MAaTeMaTUKH: U B c(hepe IKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHYECKUX 00JI1acTAX, U 1aXKe B
ryMaHHUTapHbIX chepax. Takum o0pa3oM, Kpyr HIKOJbHUKOB, JJIsi KOTOPBIX MaTéMaTHKa MOKET CTaTh 3HAYMMbBIM
IIPEIMETOM, PACILIUPSIETCS.

ITpakTHyeckas MoJe3HOCTh MaTeMaTUKH 00YCIIOBIIEHA TEM, YTO €€ IPEAMETOM SBIAIOTCS (PyHIaMEHTaIbHbIE
CTPYKTYPBbI HaIlIero MUpa: MPOCTPAHCTBEHHbIE ()OPMBI U KOJIMUECTBEHHBIE OTHOIIEHUS OT IPOCTEHUIINX,
YCBAaWBaEMBIX B HEMIOCPEJICTBEHHOM OIIBITE, J0 OCTATOYHO CIIOKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHSI HAYYHBIX U
HNPUKIAIHBIX UeH. be3 KOHKpeTHbIX MaTeMaTUUECKUX 3HAHUI 3aTPyIHEHO TOHUMaHUE IPUHIUIIOB yCTPONWCTBA
Y MCIIOJIb30BaHMsI COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U HHTEPIPETAIHS Pa3HOOOpa3HOM COIMATbHOM,
SKOHOMMUECKOH, MONUTHYECKONW HH(pOopMaLuy, MaiodPeKTHBHA OBCEITHEBHAS TPaKTHYECKasl 1€ TEIbHOCTb.
Kaxxnomy uenoBeky B cBOEH >KM3HHU MPUXOAUTCS BBHIIOIHATH PACYETHI M COCTABIISITH aJITOPUTMbI, HAXOIUTh U
OPUMEHSTH (HOPMYIIbI, BIAJETh MPAKTUUECKUMU IPUEMaMU T€OMETPUUYECKUX U3MEPEHUN U TOCTPOSHUM, YUTATh
uH(pOpMalKIO, TPEJCTABICHHYIO B BUE Ta0JIULl, AMarpaMM U TpauKOB, )KUTh B YCIOBUSAX HEONPEACIEHHOCTH
Y TIOHUMAaTh BEPOSATHOCTHBIN XapaKTep CIy4aHbIX COOBITHIA.

OAHOBpPEMEHHO C pacHIMpeHueM cep NpUMEHEHHsI MaTeMaTHKU B COBPEMEHHOM 00111ecTBe BCE Ooiee
BaXHBIM CTAHOBUTCS MAaTEMaTHUECKUN CTHIIb MBIIIIJICHUS, TPOSIBIISIOIINNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mpoliecce u3yueHuss MaTeMaTUKK B apceHall IPUEMOB U METOI0B MBIIIJIEHHSI YEI0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCS MHAYKIUS U JeTyKIIHs, 0000IIeHNe U KOHKPETU3AIMs, aHAJIU3 U CUHTE3,
KJaccu(uKalus U cucreMaTusanus, abctparupoBanue U aHamorusi. O0beKThl MaTEMaTHUYECKUX
YMO3aKJIIOUYEHNH, TIPaBUJIa X KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX IOCTPOEHU,
CHOCOOCTBYIOT BhIpaOOTKE yMEHUs (POPMYIMPOBATH, 0OOOCHOBBIBATD U JI0KA3bIBAThH CYXKJIEHHS, TEM CaMbIM
pa3BUBAIOT JIOTHUECKOE MBILIIEHHE. Beayas ponb NpUHAAISKUT MaTeMaTiKe U B QOPMHUPOBAHUHT
ITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHHS U BOCIIUTAHUU YMEHUH JIEHCTBOBATH 110 3a/1aHHBIM aJITOpPUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mporiecce perienus 3a1a4 — OCHOBOM yueOHOM
JESATEIBHOCTH Ha ypOKaxX MaTeMaTHUKU — PAa3BUBAIOTCA TAK)KE TBOpUECKAsl M MIPUKJIaJHAs CTOPOHBI MBIIIICHMUSL.

OOyuenune MaTeMaTuKe AaET BO3MOXKHOCTb Pa3BUBATh y 00YUYAIOIIMXCS TOUHYIO, PALIMOHATBHYIO U
UHPOPMATUBHYIO PeUb, yMEHUE OTOMPATh HanboJIee MOAX O IAIINE SI3bIKOBbIE, CHMBOJIMYECKHE, rpaduiyeckue
CPEICTBA /7Sl BEIPAXKEHUSI CY>KJIEHUHN U HAIJITHOTO UX MPEICTABIICHUS.

Heo0xo1MMbIM KOMITOHEHTOM 00111l KYJIbTYpPbl B COBPEMEHHOM TOJIKOBAaHHUH SBJIIETCS 00I1I€e 3HAKOMCTBO C
METO/IAMHM ITO3HAHUS AEUCTBUTEIBHOCTH, IPEICTABICHHUE O MPEAMETE U METOJAaX MATEMATHKH, UX OTJINYUN OT

METOHOB APYIrUX €CTCCTBCHHBIX U 'YMAHUTAPHBIX HAYK, 00 0COOCHHOCTAX IMIPUMEHCHUA MaTEMAaTUKN JJIs1



pelIeHus HayYHbIX U NPUKIAAHBIX 331a4. Takum 00pa3zoM, MaTeMaTHUECKoe 00pa30BaHNEe BHOCUT CBOM BKJIA
B (hopMHpOBaHUE O0IIEH KYIbTyphl YeTOBEKA.

M3yueHne MaTeMaTHKU TaK)Ke CIIOCOOCTBYET ACTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHUIO KPAacOTHl U
U3SIIECTBa MAaTEMAaTHYECKHUX PACCYXKJICHUH, BOCIIPUATHIO T€OMETPHUECKHUX (POpM, YCBOCHHIO UIECHU CUMMETPHHU.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "TEOMETPUSA"

«MaremaTuky yKe 3aTeM Y4UThb HaJ0, 4YTO OHA YM B IIOPSAJOK IPUBOJUTY, — IINACAJl BEIIUKANA PYCCKUI
yuenblii Muxann BacunbeBud JIomoHOCOB. U B 3TOM COCTOUT OJTHA M3 IBYX II€Jei 00Y4ICHUS TEOMETPUH KaK
COCTAaBHOM YacTH MaT€MAaTHKH B IIKOJIE. DTOM LI€JIM COOTBETCTBYET JJOKA3aTeIbHasl IMHUS IIPETIOAABAHUS
reoMerpun. Crefys npelcTaBiIeHHON paboueil mporpaMme, HaYMHAsI ¢ CEABMOIO KJIacca Ha YpOKax reOMEeTpUuu
o0Oy4aromuiicst yYuTCs MPOBOIUTH JI0Ka3aTeIbHbIE PACCYKIEHUS, CTPOUTH JIOTHYECKUE YMO3AKIIOUCHHUS,
JI0OKa3bIBaTh UICTUHHBIE YTBEPKICHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYXKICHHS OT
«IPOTUBHOTOY», OTJINYATh CBOMCTBA OT MPU3HAKOB, POPMYIUPOBATH OOpPATHBIE YTBEPKIACHUS. Y YCHUK,
OBJIQJICBIINI UCKYCCTBOM PacCyXaaTh, OyJEeT MPUMEHSITh €r0 U B OKPY>KAIOLIEH JKU3HU.

Kaxk nucan reomerp u nenaror Urops @enoposuy Llapeiruy, «ioapMu, IOHUMAOUIMMU, YTO TaKOE
JI0Ka3aTelIbCTBO, TPYJIHO U J1a’K€ HEBO3MOKHO MaHUITYJIUPOBATh». 1 B 3TOM COCTOUT Ba)KHOE BOCIIUTATEIbHOE
3HAYEHHE U3YUYEHUs T€OMETPHH, PUCYILIEE NMEHHO OTEYECTBEHHON MaTeMaTU4YeCcKoH 1mkoie. Bmecte ¢ Tem
aBTOPBI ITPOrPAMMBI MIPEAOCTEPETAIOT YUUTENS OT U3IUIIHETO (opMaIn3mMa, 0COOCHHO B OTHOIIICHUU Havajl U
ocHoBaHu# reoMerpun. Opaniy3ckuii MateMatuk JKan J[be10HHE 110 3TOMY MOBOJY BbICKa3alics Tak: «HUTo
KacaeTcs JIeTMKAaTHOM Mpo0IeMbl BBEACHUS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha MEPBbIX [TOpax HY>KHO BOOOIIIE
n30erarb MPOU3HOCUTH CaMo 3TO clioBO. C Ipyroi ke CTOPOHBI, HE CIENYET YIycKaTb HU OJHON BO3MOYKHOCTHU
JIaBaTh MPUMEPHI JIOTHYECKUX 3aKIIIOYCHUH, KOTOPBIE Ky/1a B OOJIbIIEH Mepe, YeM UIes aKCHOM, SIBIISTFOTCS
VCTUHHBIMU U €IMHCTBEHHBIMH JABUTATEIIIMU MATEMATUYECKOTO MBILLITICHUS.

Bropoii nenbro n3ydeHus: TeOMETpPUH SBISETCA UCIIOIb30BAHUE €€ KAK MHCTPYMEHTA IIPU PELICHUH KaK
MaTeMaTUYECKUX, TaK U MPAKTUUYECKHX 3aj1a4, BCTPEUYAIOUINXCS B peaibHOM Ku3HU. OKOHUMBIINKI KypcC
TE€OMETPHUH LIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU ONPEAEIUTh TEOMETPUUECKYIO PUTYpY, OUCATh CIOBAMU
JTAHHBINA 4epTEX UM PUCYHOK, HANTH IJIOLIA/1b 3eMEJIBbHOI0 Y4acTKa, pacCUuTaTh HEOOXOAUMYIO IJTUHY
OINTOBOJIOKOHHOTO Kabesst niiu TpeOyemble pa3Mephl rapaxa Juist aBTOMOOMIISl. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIIbHAS JIMHUS B U3yUYEHUH F€OMETPUH B IIKOJE. JaHHAs MpaKTU4ecKas JIMHUSA SBIIETCS HE MEHEe
BaKHOU, ueM niepBas. Emé [lnaron npeanuceiBait, 4To0sl «rpaxkaane [IpekpacHoro ropojia HU B KOeM cliydae
HE OCTAaBJISUIM T€OMETPHIO, BEb HEMAJIOBAYKHO Jlaske MMOO0YHOE €€ MPUMEHEHNE — B BOGHHOM JIelie /1a,
BIIPOYEM, U BO BCEX HayKaX — JUIs JIYUILIEro UX YCBOEHUS: MbI BeJlb 3HAaeM, Kakas OECKOHEeuHasi pa3HUIla
CYILLIECTBYET MEXKY YEJIOBEKOM IIPUYACTHBIM K T€OMETPUM U HENIPUYACTHBIMY. JlJI 3TOT0 yYUTEIIO
peKoOMeH1yeTcsl HoA0UpaTh 3aJjauu MPAKTHUYECKOro XapakTepa AJsl pacCMaTPUBAEMBIX TE€M, YUUTh JIeTel
CTPOUTH MATEMATUUYECKUE MOJIETN PEATIBHBIX )KU3HEHHBIX CUTYAllMi, TPOBOJAUTE BBIYMCIICHUS U OLICHUBATh
aJIeKBaTHOCTH IIOJIyYEHHOT0 pe3ysbrara. KpaiiHe BaXXHO MOAUEPKUBATh CBSI3U TEOMETPUH C IPYTUMU
npeaMeTaMi, MOTUBUPOBAThH MCIIOJIb30BaTh ONMPEAIETICHUs T€OMETPUUYECKUX (DUTYp U MTOHITHH,
JIEMOHCTPUPOBATh MPUMEHEHHE TIOTYYEHHBIX YMEHUN B PU3UKE U TEXHUKE. DTU CBS3U HauboJsiee IpKo BUIHBI B
Temax «Bektopbl», «puroHoMeTpuieckre COOTHOIEHHs», «Meron koopauHat» U «Teopema IIudaropay.



MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yaeOHOMY M1any B 9 kimacce usydaercs yaeOHbIi Kypc «['eoMeTpusi», KOTOPBIN BKIIFOYAET
CJICAYIOIINE OCHOBHBIE pa3zenbl cofepxkanus: «I'eomerpuueckue GpuUrypsl 1 UX cBoiicTBay, «M3mepeHue
TEOMETPUUECKUX BEJIMYMHY, a TAKKE «JleKapTOBbl KOOPJMHATHI HA IUIOCKOCTHY, «BeKTOopbl», «/|BHKeHus
iockoctu» U «lIpeoOpa3oBanus mogodus». YueOHbIH MIaH npeaycMaTpruBaeT U3yudeHHe TeOMETPUH Ha 6a30BOM
YpPOBHE UCX0/1s U3 68 y4eOHBIX YaCOB B YUEOHOM TOy.

COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUIECKOE TOKACCTBO. DOpMYITBI
MIPUBEJCHHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne npakTuyeckux 3auad ¢
UCIOJIb30BaHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

[TpeoOpazoBanue mogodust. [TogoOue COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema o npousBeICHUN OTPE3KOB XOP/, TEOPEMBI O TIPOU3BEICHUHN OTPE3KOB CEKYIINX, TEOpeMa O KBaapaTe
KacaTeJIbHOM.

Bexkrop, mymnHa (MOaysb) BEKTOpa, COHAMPABIICHHBIE BEKTOPBI, TPOTUBOIIOIO0KHO HAIPABJICHHBIE BEKTOPHI,
KOJUIMHCAPHBIC BEKTOPLI, paBCHCTBO BEKTOPOB, OIICPALIMU HAJd BCKTOpPAMHU. Paznoxenne BCKTOpa 110 IBYM
HCKOJUIMHCAPHBIM BECKTOpPaM. KOOpIII/IHaTI)I BCKTOpaA. CKaJIﬂpHOG IMPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JIA
HaxXOXIACHUA AJIUMH U YIJIOB.

JlekapTOBBI KOOPJAMHATHI HA TNIOCKOCTH. Y paBHEHUS MPSIMOM U OKPYKHOCTH B KOOpPJIMHATAX, IEPECEUCHHUE
OKPY’KHOCTEH U NPsIMBIX. MeTO1 KOOPAMHAT U €ro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTONBHUKH. JlJTMHA OKpY>KHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYUCIeHUE JTUH
IyT okpyxkHocTeil. [Inomanp kpyra, cekTopa, cerMeHTa.

JIBM>KeHUS TUTOCKOCTH U BHYTPeHHHE cuMMeTpun Guryp (3eMeHTapHble peactaBieHus ). [lapamnensHerii
nepenoc. I1oBopor.

INVIAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATBI

OcBoecHue yqe6H0ro Kypca ((FeOMeTpI/I}I)) JOJIXKHO obecneunBaTh JOCTHIKCHUEC Ha YPOBHE OCHOBHOTI'O 06H_ICFO
06pa3OBaHI/I$I CICAYIOMUX JIMYHOCTHBIX, METAIPECAMCTHBIX U ITPEAMCTHBIX 06pa3OBaT€J'II>HI>IX PE3YILTATOB:

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yabTaThl OCBOEHHS TPOrpaMMbl yueOHOro Kypca «I'eoMeTpus» XapakTepu3yroTcs:

IIarprornyeckoe BOCIIUTAHUE:

IIPOSIBJICHUEM MHTEpECa K MPOILIOMY U HACTOALIEMY POCCUMCKOM MaT€MaTUKH, IEHHOCTHBIM OTHOLIEHUEM K
JOCTHKCHHUSIM POCCUHCKMX MAaTEMaTUKOB U POCCHUHCKOM MATEMaTUYECKOM IIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUH B IPYTrUX HayKax M MPUKIIAJHBIX cdepax.

I'paiknanckoe ¥ yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00513aHHOCTEN TpaskIaHWHA U pea3aliy ero rpas, MPeCTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IIMYHBIX CTPYKTYP, SABJICHUHA, IPOLEAYP TPAKAAHCKOTO
oOriecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K 00CYKAEHUIO ATUYECKUX MPOOIeM, CBSI3aHHBIX C
MIPaKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN HAyKH, OCO3HAHUEM BaXKHOCTH MOpPajlb- HO-3TUYECKUX IPUHIUIIOB
B JICSITENILHOCTH YYEHOTO.

TpyaoBoe Bocnuranue:

yCTaHOBKOﬁ Ha aKTUBHOC Y4aCTHUC B PCIICHUHU MMPAKTHUYICCKUX 3a1a1 MaTeMaTHYECKOM HAITpaBJICHHOCTH,



0CO3HAHMEM BaXKHOCTH MaTeMaTHYECKOTo 00pa30BaHUs HA MPOTSHKEHUH BCEH JKU3HU JJISL YCIICITHOM
npodecCHOHATBLHOM ESTETbHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHI;

OCO3HAHHBIM BEIOOPOM U ITOCTPOSHUEM MHINBUAYAILHOM TPAeKTOPUH 00pa30BaHUs U )KU3HEHHBIX TUIAHOB C
y4€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEI.

JcTeTH4ecKoe BOCIIUTAHKe!

CIIOCOOHOCTBIO K AMOLIMOHAIIBHOMY M 3CTETHUECKOMY BOCIPUATHIO MAaTEMATHYECKUX OOBEKTOB, 33134,
peleHui, pacCy K ACHUN; YMEHUIO BUJIETh MAaTEMATHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

IleHHOCTH HAYYHOI'0 IO3HAHMSA

OpHEHTAIMe! B IEATEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAayUHBIX IPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHsI YETIOBEKA, IPUPOJIbI U 0OLIECTBA, TIOHUMAaHUEM MaTEMaTHUYECKOM HayKH KakK cepsl
YEJIOBEYECKOU JESATEIILHOCTH, ITAIOB €€ Pa3BUTHS U 3HAUMMOCTH Ul Pa3BUTUS LIUBUIIN3ALIUY;

OBJIAZICHUEM SI3BIKOM MaTEMAaTUKH U MAaTEMAaTUYECKOU KYJIbTYPOH KaK CPEICTBOM ITO3HAHUS MHUPA; OBJIAZICHUEM

IIPOCTEHIIMMH HAaBBIKAMU MCCIIEA0BATENbCKON JEATEIBHOCTH.

®uznyeckoe BoCNIUTaHUE, (JOPMHUPOBaHNE KYJIbTYPHI 310POBbsI H IMOLMOHATBHOIO 0JIATOIOJIYYHSI:

TOTOBHOCTBIO IPUMEHATh MaTEMAaTUUECKUE 3HAHHSI B MHTEPECAX CBOETO 3/10pOBbs, BEJICHUS 3J0pOBOT0O 0Opa3a
KHU3HH (370pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEKUM 3aHIATUN U OTJBIXA, pETYISIpHAs PU3NIECKas
AKTUBHOCT);

c(OPMHUPOBAHHOCTBIO HaBbIKA pe(IeKCUH, TPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY M TAKOTO )K€ MpaBa Ipyroro
YEJIOBEKA.

JKOJI0THYEeCKOe BOCIIUTAHHE:

OpHEHTaIel Ha MPUMEHEHHe MaTeMaTUUeCKUX 3HaHUH JUIsl peleHus 3a1a4 B 00JIaCTH COXPaHHOCTH
OKPY’KaIOILEeH Cpebl, INITAHUPOBAHMS IOCTYIIKOB ¥ OLICHKU MX BO3MOJKHBIX ITOCJIEICTBUM JUUISl OKPY KaroIen
cpensl;

OCO3HaHHEM INI00AIBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U ITyTeH UX PEeLICHUSL.

JIn4yHOCTHBIE pe3yJIbTaThl, 00ecneYHBAKOIINE AJANTANNIO 00y4aI0IIerocsi K H3MEHAIOIMMCS YCI0BHAM
COLMAJIBHOM M NPUPOIAHOM Ccpeabl:

— FOTOBHOCTBIO K IEUCTBUAM B YCIOBUAX HEONPEAEIEHHOCTH, IIOBBILLIEHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
yepes3 MPaKTUUECKYIO AESITEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS Y APYTUX JIF0JeH, IpHoOpeTaTh B COBMECTHOM
JeATEIbHOCTH HOBBIEC 3HAHUS, HABBIKUA U KOMIIETEHLIUH U3 OIIBITA APYTUX;
— HEe00X0JMMOCTbHIO B (POPMHPOBAHUH HOBBIX 3HAHUI, B TOM 4Hciie pOPMYIUPOBATh UIEU, TIOHATHS,
TUIIOTE3bl 00 0OBEKTaX U SIBICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATh JI€(UIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;



— CHOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATh CTPECCOBYIO CUTYAIHIO KaK
BBI30B, TPEOYIOIIHI KOHTPMEpP, KOPPEKTHUPOBATH MPUHUMAEMbIE PEIICHUS U IeHCTBUSA, POPMYIUPOBATH U
OLICHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI

MeTtanpeaMeTHble pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOTo Kypca «l'eoMeTpus» XapakTepu3yroTcs
OBJIAJICHUEM YHUBEPCATIbHBIMU NOZHABAMENbHBIMU OCliCMBUAMU, YHUBEPCATIbHIMU KOMMYHUKAMUGHBIMU

OelicmeUsMU U YHUBEPCANbHLIMU PECYTAMUGHBIMU OeliCMBUAMU.

1) Vhusepcanvhvle noznasamenshule oeticmsus 06ecneuusam Gopmuposanue 6azo0evix KOHUMUGHBIX
npoyeccos ooyuarowuxcs (0ceoenue Memoo08 NOIHAHUL OKPYHCAIOUe20 MUpa, npumMeHeHue 102U4ecKuXx,
uccnedo8amenbeKux onepayutl, ymeHut pabomamas ¢ ungopmayuetl).

Ba3oBble Jjornueckue aeiicTBUA:

— BBIIBIIAITH U XapaKTEPH30BaTh CYIIECTBEHHBIC IPU3HAKNA MATEMATUIECKUX OOBEKTOB, TIOHSATHIA,
OTHOIIEHUN MEXy MOHATUAMU; (OPMYJIHUPOBATH ONPEEIICHUS OHITUI; YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIINHA, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

— BOCIIPpUHHUMATDb, (I)OpMy.]'II/II)OBaTB n Hp606pa3OBLIBaTI> CYKACHUA: YTBECPAUTCIIbHBIC U
OTpULATCIIBHBIC, CAMHUYHBIC, YACTHBIC U 061111/16; YCJIOBHBIC,

— BBIABIIITH MATEMATUIECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOpEYUNs B (DaKkTax, JaHHBIX,
HAOJIOACHUAX U YTBEPKACHUSX; MIpeIaraTh KPUTEPHUU JJISl BBISIBJICHHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEYUH;

— ACJIaThb BBIBOJIbI C UCITIOJIB30BAHHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX U HHAYKTUBHBIX
yMO33KJ’IIO‘-ICHHI>i, YMO38.KJIIO‘I€HHI>'I I10 aHAJIOT'UH,

— pa361/1paTb A0Ka3aTCJIbCTBA MaTCMATHUYCCKHUX YTBep)KI[eHI/Iﬁ (HpHMHe " oT HpOTI/IBHOFO), MMpOBOAUTH
CaMOCTOATCIIbHO HECJIOXKHBIC J0KA3aTCIIbCTBA MAaTEMATHUYCCKHUX Q)aKTOB, BBICTPAMBATh apryMmEeHTaIlHIO,

MIPUBOJIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOHMpATH c110co0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHNUS,
BbIOMpPATh HanboJee MOIXOASIINMN ¢ Y4ETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbCKHE A€iiCTBUA:

— HCIIOJIB30BATh BOIIPOCHI KaK HCCIIe0BAaTEIbCKHUIM WHCTPYMCHT IIO3HAHUS; (I)OpMyj'II/IpOBaTB BOIIPOCHI,
(I)I/IKCI/IPYIOH_II/IC IpoTUBOpPCUHUC, HpO6J’ICMy, CaMOCTOATCIIbHO YCTaHABJINBATH UCKOMOC U TaHHOC,
(bOpMI/IpOBaTB TUnoTe3y, apryMCHTUPOBATH CBOIO ITO3UIINIO, MHCHUC,

— MPOBOJUTH IO CAMOCTOSITENIFHO COCTABIIEHHOMY TUTAHY HECTIOKHBIM SKCIIEPUMEHT, HEOOIIBIIIOE
WCCIIEIOBAHKE TI0 YCTAHOBJICHHUIO OCOOEHHOCTE MaTeMaTHYeCKOro 00bEKTa, 3aBUCUMOCTE 00BEKTOB
MEXIy CO0Oi;



— CaMOoCTOATENbHO (HOPMYITHPOBATH 000OIICHNS U BBIBOIBI IO Pe3y/IbTaTaM MPOBEAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHUS, OIICHIUBATh JOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJIbTaTOB, BBIBOJIOB U
000011IeHHI;

— IIPOTHO3UPOBATh BO3ZMOKHOC PA3BUTHUC IIPOLECCA, a TAKIKE BBIIBUI'aTh IIPEATIIOIOKCHHA O €T0
Pa3BUTHU B HOBLIX YCJIOBUAX.

PabGora ¢ undopmanmeii:

— BBISBIISTH HEJIOCTATOYHOCTh U M30BITOYHOCTH HH(OPMAITUH, TAHHBIX, HEOOXOIUMBIX JIJISl PEIICHUS
3a7a4M;

— BBIOMpATh, aHATU3UPOBATH, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX
BUJIOB U (DOPM INpeACTaBICHUS;

— BBIOMpATH (hOpMy IpecTaBIeHIs HH(POPMAU U HIUTIOCTPUPOBATH PEIIaeMble 33/1a41 CXEMaMH,
ararpaMMaMu, HHOM rpadukoil 1 uX KOMOWHAIMSIMU;

— OLECHUBATh HAJEKHOCTh HH(POPMALIUY IO KPUTEPUSM, NIPEAJIOKEHHBIM YUUTEIEM WIH
c(OpMYJIHPOBAHHBIM CAMOCTOSTEIBHO.

2) VYHuueepcanvrbie KOMMYHUKAmMUBHBbLE Oelicmaus 00ecneyusaronm chopmupo8aHHOCHb COYUATbHBIX
HABBIKO8 00Y4aAIOUWUXCAL.

Oo01menue:

— BOCIHPHUHUMATH U (bOpMy.]II/IpOBaTI) CYKACHUA B COOTBETCTBUH C YCJIOBHUAMU U LCIIAMUA O6IIICHI/I$[;
SAICHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOIO TOYKY 3PpCHUS B YCTHBIX U MIMCbMCHHBIX TCKCTAX, JaBaTh

IMOsACHCHUA IO X0y PCIICHUA 3a1a4i, KOMMCHTHPOBATH HOJIy‘IGHHI:Iﬁ PpE3YbTAT,

— B X0J1e 00CYXJICHH 337aBaTh BOIPOCHI IO CYIIECTBY 00CYX/IaeMOW TEMBI, TPOOIEMBI, perIacMoil
3aJ1a4M, BBICKA3bIBaTh MJIEH, HAIICJIEHHBIE HA TIOUCK PEIIECHNUS; COMIOCTaBIIATh CBOU CYXACHHUS C
CYXXJIEHUSIMH JJPYTUX YYACTHUKOB JMAIOra, OOHApYXUBaTh pa3inyle U CXOJCTBO MO3ULIUI; B
KOPPEeKTHOH Gopme (HopMyIHpOBaTh Pa3HOIIACHS, CBOU BO3PAKECHUS;

— TMPEACTaBIAThH PE3YIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA;
CaMOCTOSITENIHO BHIOMPATh (pOpMaT BBICTYIUICHHS ¢ YYETOM 3a]1a4 IPE3EHTALUN U 0COOEHHOCTEN
ayJUTOpUH.

CoTpyaHu4ecTBO:

— TIOHUMATh U UCIIOJIb30BAaTh MPCUMYIICCTBA KOMaHI[HOI\/JI u I/IH}II/IBI/II[yaJ'IBHOI\/JI pa60T51 IIpu pCIICHUN
yLIe6HBIX MAaTEMATUYCCKHUX 3aJa4,

— HNPpHUHUMATH OCJIb COBMECTHOM ACATCIIBHOCTH, INIAHUPOBATH OpraHU3alluto COBMECTHOMI pa60TBI,

pacrnpenensaTh BUAbI paboT, J0roBapUBaThCs, 00CYKIaTh MPOIIECC M pe3yabTaT paboThl; 00001maTh
MHEHHUS HECKOJIBKHX JIIOMICH;

— y4acTBOBaTh B IPYNIOBBIX opMax paboThl (00Cyk1eHUsI, 0OOMEH MHEHUSIMU, MO3TOBBIE IITYPMBI U
Jp.);

— BBIIIOJIHATE CBOIO YaCTh pa6OTLI H KOOPAWHHUPOBATH CBOU JIENCTBHUS C APYTUMH YJICHAMU KOMAH/IbI;

— OILIGHUBATh KaYeCTBO CBOETO BKJIa/1a B OOIIHMI MPOAYKT IO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynrsamusnsie oeticmsus 0becnevusarom GopmMuposanue cCMulc08blX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranmn3aums:

CaMOCTOSATEIILHO COCTABJISITh TUIaH, AJITOPUTM PEIICHHS 3a7a4u (MJIH €T0 YacTh), BRIOUPATh CIIOCO0 pelIeHuUs ¢
y4€TOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATh
BapHaHThI PEUICHU ¢ y4ETOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

— BJIaJACTh crocodbamu CaMOITPOBEPKH, CAMOKOHTPOJIA IIponecca U pe€3yJjibTaTa peIICHUA
MaTeMaTHIeCKOMI 3aa4uH,

— HOpCABUACTb TPYAHOCTH, KOTOPHLIC MOI'YT BOSHUKHYTH IIPHU PEIICHUHU 3ala4l, BHOCUTh KOPPECKTUBEI B

JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, HAHJCHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEIH;

— OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEILHOCTH MMOCTABIIEHHON LEIH U YCIOBUSIM, OOBSACHATD
MIPUYMHBI JJOCTHKEHUS WM HEJJOCTHIKEHHUS 1IN, HAXOUTh OIMOKY, JaBaTh OIEHKY IPHOOPETEHHOMY

OIIBITY.

INPEJAMETHBIE PE3YJIbTATDBI

OcBoenue yuebHOT0 Kypca «['eoMeTpusi» Ha ypOBHE OCHOBHOT'O 00IIeT0 00pa30BaHus JIOJDKHO 00SCIICYnBATh
AOCTHIKCHUC CIICAYIOIHX MPEAMCTHBIX O6pa3OBaTeJII)HI)IX PE3YJIbTATOB:

— 3HaTh TPUTOHOMETPUYECKUE (PYHKIIUN OCTPBIX YIJIOB, HAXOIUTH C UX MOMOLIbIO pPa3IMYHbIE 3JI€MEHTHI
IPSIMOYTOJIBHOT'O TPEYToJIbHUKA («PEIIeHUE NPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxoauTs (¢ momoisko

KaJIbKYJISTOPA) AJIMHBI U YTJIbl JJ1s1 HETAaOJMYHBIX 3HAYEHUI.

— Ilomp30BaThCs (bOpMy.HaMI/I MMPUBCACHUA 1 OCHOBHBIM TPUT'OHOMETPHUYCCKUM TOXKACCTBOM IJIA

HaXO0XJICHUA COOTHOIICHUM MCKAY TPUTOHOMCTPUYICCKUMU BCIMYNHAMU.

— Hcnonb3oBaTh TCOPEMbI CHHYCOB U KOCMHYCOB JISI HAXOXKIACHUA PA3JIMYHBIX 3JICMCHTOB
TPEYTroJIbHUKA («pemeHﬂe Tpeyro.]'IBHI/IKOB»), MNPUMCHATD UX IPHU PCHICHUN TCOMECTPHUICCKUX 3a1a4.

— Bnaners nonsTHAMH peoOpa3oBaHus MO00UsI, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (HUTYP.

— Ilonb30BarbCst cBOMCTBAMU MOA00OMS MPOU3BOJIBHBIX (UTYDP, YMETh BBIUNCIATH JIMHBI U HAXOAUTh

yIIbl y ToA0O0HBIX Guryp. IlpuMensaTs cBoiicTBa mogo0us B MPaKTUYECKUX 3a/1a4ax.
— VYMeTh NpuBOAUTH TPUMEPHI OJJIOOHBIX (PUTYP B OKPYKAIOILIEM MHUPE.

— Ilonw3oBaThCs TCOpEMAaMU O MMPOU3BCACHUU OTPE3KOB XOPId, O IPOU3BCACHUN OTPE3KOB CCKYIIUX, O
KBaaparTe KacaTellbHOM.

— Ilonw3oBaThCs BCKTOpaMH, TIOHUMATb UX FCOMeTpI/IquKI/Iﬁ )51 CI)H3H‘ICCKHﬁ CMBICJI, IPUMCHATH UX B
peHICHUU T'COMCTPUICCKUX U (I)I/ISI/I‘IGCKI/IX 3aaad.

— HpI/IMCHHTB CKaJIApHOC MPOU3BCACHUC BCKTOPOB I HAXOXKIACHUA NJIMH U YTJIOB.

— Ilonp30BaThCs METOIOM KOOpAUHAT Ha IMJIOCKOCTH, NPUMCHATL €ro B pCHICHUU I'COMCTPUUCCKUX U

MPAKTUYCCKUX 3aaa4.

— BJ'Ia}IeTI) IMOHATUAMHU IIPABUJIIBHOI'O MHOI'OYT'OJIbHHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI AYTH

OKPYKHOCTH U paHHaHHOﬁ MCEPLI yIJid, YMCTb BBIYUCIIATH IUIOIAAb Kpyra U €ro JacTei.
— HpI/IMCHHTB MOJIYYCHHBIC YMCHHUS B ITPAKTUYCCKUX 3a/]avax.

— HaxonuTe ocu (MU LIEHTPBI) CHMMETPUH (DUTYD, TPUMEHSTH ABHKEHHS TUIOCKOCTH B IPOCTEUIIINX
CITyJasx.

— HpI/IMeHHTB IMOJIYYCHHBIC 3HAHWA HAa IPAKTUKE — CTPOUTH MATEMATHYCCKNEC MOJCIN JIA 3ada4



— peaHBHOﬁ JKU3HU U TPOBOAUTH COOTBCTCTBYIOIINEC BHIYUCIICHUA C IPUMCHCHUCM HOI[OGI/ISI u

TPUTOHOMETPHUECKUX (PYHKIUH (TI0JIB3YSCh, T/Ie HEOOXOIUMO, KAIBKYIIATOPOM).

Ne i/ Conep:kanue Koan4gecTBO 4acoB

1. Tpuronomerpusi. TeopemMbl KOCUHYCOB U CUHYCOB. Perienue 16
TPEYTOJbHUKOB.

2. [IpeobpazoBanue mogodus. MeTpudeckue COOTHOIICHHS B 10
OKPY>KHOCTH

3. BexTopsl 12

4, JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH 9

S. IIpaBunbHBIE MHOTOYTOJIBHUKHU. [JINHA OKPYKHOCTHU U 8
oAb Kpyra. Beraucienue mioniagei.

6. JIBr>KeHUE ITIOCKOCTH 6

7. [ToBTOpenue n 0600IIeHNE 7
Uroro: 68




TEMATUHYECKOE IINIAHUPOBAHUE

Ne | HammeHoBaHue pa3/esioB U TeM NPOTrPaMMbl KoJsimuecTBo 4acoB Jarta Buabi Buasbl, popmsl JJIeKTPOHHbBIE
o/ BCero [KoHTpobHbIE  [TpaKTHUeC HM3Y4YEeHHUs AeSITeJIbHOCTH KOHTPOJISA (uudposbie)
o padoTht e o0pa3oBaTe/IbHbIE
[pa0doThI pecypcol
Pazngen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. PellieHue TpeyroJibHHKOB.
1.1. | Onpenenenne TpuroHoMeTpreckux ymkimii yrios ot 0° 10 180°, 2 0 0 04.09.2023 -dopmMynnpoBaTh Y ctHBII onpoc https://resh.edu.ru/s_ub|
OTIpeIeTICHUS lect/lesson/2509/main/
08.09.2023 TPUTOHOMETPHUYECKHUX
(GYHKIUIA TYIBIX U
MPSIMBIX YTJIOB.;
12. | Kocumyc u cunyc npsmoro 1 Tymoro yria. 2 0 0 11.09.2023 -BeiBoauts  Teopemy|[IHCEMEHHBIH OTIPOC https://resh.edu.ru/s_ubi
KOCHHYCOB M TEOpEMY)| lect/lesson/2509/main/
15.09.2023 CHHYCOB (C paxuycoM
OTHMCaHHOH
OKPY)KHOCTH). ;
1.3. | Teopema kocunycoB. (O000MEHHAsT) TEOpEeMa CHHYCOB (C painyCcoM 2 0 0 18.09.2023 -Brsonuts Teopemy|TecTuposane https:// WW\{v.yakIass.ru
omHCaHHO OKpYKHOCTH) 29 09.2023 KOCHHYCOB M TEOpEMY)| p/geometria/9- B
' A cuHycoB (C pammycom klass/sootnosheniia-
OIMCAHHOMN mezhdu-storonami-i-
OKPY)KHOCTH). ; uglami-treugolnika-
skaliarnoe-
proizvedeni_-
9222/so0tnosheniia-
mezhdu-storonami-i-
uglami-treugolnika-
9281/re-7ad3359€-
27dd-4ae0-9272-
8f1ce3e75ec2
https://skysmart.ru/arti
cles/mathematic/teore
ma-sinusov
1.4. | HaxoxxaeHue JUIMH CTOPOH U BEJIHYUH YIJIOB TPEYTOJIbHUKOB. 2 0 0 25.09.2023 -Pemats Onpoc 1o https;//rESh'edu'rU/S_Ubl
TPEYTrOJIbHUKH. ; uHuBKayanpHeM - [ect/lesson/2040/main/
29.09.2023 Pemate  NpakTU4YECKUE[KAPTOCKAM
3aJauyl, CBOSIIMECST
K HaXO0XICHUIO
IPA3JIMYHBIX JJICMCHTOB]
[TpEyTOJIbHUKAX.
1.5. | ®opmyna miomaay TpeyrojibHUKa Yepe3 ABE CTOPOHBI U YTOJI MEXY HUMH. 2 0 0 02.10.2023 -@opmypoBaTh [YeTHbIii onpoc https;//5kvsma_rt'rU/artl
OTIpeeNICHUS cles/mathematic/Kak-
06.10.2023 TPHUTOHOMETPHYECKUX nayti-ploshchad'-
pryamougol'nika



https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/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
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://skysmart.ru/articles/mathematic/teorema-sinusov
https://skysmart.ru/articles/mathematic/teorema-sinusov
https://skysmart.ru/articles/mathematic/teorema-sinusov
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

(yHKIMIA TYIBIX U
MIPSIMBIX YTJIOB.;
-BeiBoaUTH TEOpEMY
KOCHHYCOB U TEOPEMY
CHHYCOB (C pagiycoM

ONUCaHHOU
OKPY’KHOCTH). ;
1.6. | ®opmyna miomaaM YeTHIPEXYTONBHUKA Yepe3 €ro UaroHaIl U YTOJI MEXIY 2 09.10.2023 -Pemars [Lucementibiit onpoc NS/ Wwvy.resolventa
— 13.10.2023 TPEYTOJIbHUKH. .ru/spr/planimetry/sqf.h
Y Pemath  MpakTHUECKUE tm
3a1a49H, CBOISIIIHECS
K HAXO0KICHHIO
[PA3JIMYHBIX  DJIEMEHTOB)
[TPEYTOJIbHUKAX.
1.7. | MpaxTiueckoe mprMeneHme TOKA3AHHBIX TeopeM 3 16.10.2023 -Pemate mpaktuueckue/TecTupoBaHue https://wwvy.resolventa
331491, CBOJIALINECS .ru/spr/planimetry/sqf.h
20.10.2023 n HAXOYKIICHHUIO tm
[PA3THYHBIX  DJIEMEHTOB)
[TpeyrobHUKAX.;
Uroro mo pazaery 16
Pasnen 2. [Ipeoopa3oBanue moaoousi. MeTpuueckne COOTHOIIEHHUS B OKPY:KHOCTH
2.1. | Mowsrre o mpeoGpasoBanmH moOOGHS. 2 93.10.2023 -OcBanBarh MOHSTHE|Y CTHBIH OIPOC ttps://infourok.ru/kqns
npeobpazoBaHus pekt-uroka-geometrii-
21.10.2023 MoA00usL.; preobrazovanie-
podobiya-
3729454 .html
2.2. | Coorercraenmbie snemenTs MOAOGHEX GHTYD. 2 -I/ICCJ:I'el(OBaTL oTHOmeHue|[ [MCEMEHHBIH oTpoC https:_//infourok.ru/pr_gz
JIMHEHHBIX 3JIEMEHTOB entaciya-po-geometrii-
¢uryp py| na-temu-
npeoOpazoBaHUN proizvedeniya-
nomoous.; otrezkov-hord-i-
-Haxoauth PUMEPBI sekuschih-
nogobust B OKpY)Karomew 2896250.html
JIEHCTBUTEIBHOCTH. https://interneturok.ru/l
lesson/geometry/9-
klass/itogovoe-
lpovtorenie-kursa-
lgeometrii-za-79-
klassy/tochka-vnutri-i-
lvhe-okruzhnosti
2.3. | Teopema o mponsBeeHmH OTPE3KOB XOPIL, TEOPEMA O POH3BE/ICHHH 2 30.10.2023 -BoBoguth  Merpudueckue/TecTupoBanue https:_//mfourok.ru/pr_gz
OTPE3KOB CEKYIIUX, TeopeMa O KBaJpaTe KacaTeIbHOU 04.11.2023 COOTHOUICHH MEHILY entaciya-po-geometrii-
’ ’ Bl OTpe3KaMU XOpJ, CEKYIIHX| na-temu-
u KacaTeJbHBIX ¢ lproizvedeniya-
UCIIOJIb30BaHUEM otrezkov-hord-i-
BIMCAHHBIX  YIJOB | sekuschih-
MOOOHBIX 2896250.html
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Pa3znen 3. BekTopbl

3.1

OHpeIIe.HeHI/Ie BEKTOPOB, CJIOKEHUEC U PA3HOCTb BEKTOPOB, YMHOXKCHUEC
BEKTOpa Ha YHCJIO0.

13.11.2023
17.11.2023

-Hcnonb30Bate  BEKTOpPHI
KaK HampaBJICHHEIC]
OTpE3KH, HCCIIETOBATH|
TeOMETPHYECKUI
(nepemMernieHue) u
¢busnyeckuii (cua)
CMBICIIBI BEKTOPOB.;

Y CTHBII onpoc
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p/geometria/9-
klass/vektory-
9232/pravila-
slozheniia-i-
\vychitaniia-vektorov-

9239/re-ced6b05c-
480a-470e-2a88-
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-Hcnonb30Batk  BEKTOpHI]

[I1ceMeHHBIH OITpoc

https://www.yaklass.ru

3.2. | ®u3nUecKUi ¥ TeOMETPUIECKUI CMBICT BEKTOPOB. 20.11.2023 KK HATABICHHBIC Jqeometria/L0-
24.11.2023 OTPE3KH, HCCIIeIOBATH klass/vektory-v-
TEOMEeTPHYECKIH prostranstve-deistviia-
(nepemMerneHue) 7| s-vektorami-
(husryecKuii (cuia) 9248/opredelenie-i-
CMBICITBI BEKTOPOB.; fizicheskii-smysl-
-3HaTh orpeIeIICHHS] \vektora-v-prostranstve-
CYMMBI u pasHoctH] 9286
BEKTOPOB, YMHO>KEHUS]
BEKTOpa Ha YUCIIO,
HCCIeI0BaTh
reoMeTpU4YecKuil u
(DUBHYECKUIA CMBICITBI ATUX]
onepanuii.;
33. | Pasnoxenne BexTopa M0 JBYM HEKOILTHHEAPHBIM BEKTOPAM. -Pemrate reomerpudeckue|TecTupoBanne https://resh.edu.ru/s_ubi
3a/1a4d C KCIIOJIb30BAHUEM| lect/lesson/3038/main/
BEKTOPOB.;
3.4. | Koopmumars: Bexropa. 9711.2023 -PacknaasiBath Ha BekTopa.|Onpoc 1mo https://WW\_N.vakIaSS.ru
mHmBHAyaTpHEIM  |/p/geometria/9-
30.11.2023 KapToUYKam klass/metod-koordinat-
9887/vektor-v-sisteme-
koordinat-9247/re-
9dbdf20d-28ae-4219-
[9d05-ae89cec4022a
3.5. | CraysipHOE TIPOM3BECHIE BEKTOPOB, €ro MPUMEHEHHUE JIJIsl HaXOXKICHUS 07.02.2024 -Haxonurs ckaysipHoe Y CTHEIN Ompoc https://WW\_N.vakIass.ru
JUTHH H yTIIOB. POM3BEEHUE BEKTOPOB, p/geometria/9- B
10.02.2024 |ero npumeHeHue Juist klass/sootnosheniia-
[HAXO0KICHUS JUIMH U mezhdu-storonami-i-
[YTJI0B. uglami-treugolnika-
skaliarnoe-
proizvedeni_-
9222/skaliarnoe-
proizvedenie-vektorov-
svoistva-9526
36. | Pemene 3aziau ¢ momosio BekTOPOB. - PemraTe 3amauu ¢ [Tucsmennsii onpoc |https://www.yaklass.ru

IIOMOIIBIO BEKTOPOB.

p/geometria/9-
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[9887/reshenie-
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prosteishikh-zadach-v-
koordinatakh-9250/re-
8fd741d3-706d-4e10-
8fd6-92708da6effc

3.7.

HpI/IMeHCHI/IC BEKTOPOB JId PEIICHU 3aa91 KHHEMAaTUKU U MEXaHUKHU

14.02.2024
28.02.2024

-[[puMeHATE BEKTOPHI ISt
[pereHus 3ana4y
KMHEMATHUKH U MEXaHUKH

TectupoBanue

https://znanio.ru/pub/3
117

Ornpoc 1o
MHIBHTYaTbHBIM
KapTouKam

Hroro no pazaeny:

12

Paznen 4. I[EKapT()Bl)l KOOPAHHATHI HA NJIOCKOCTH

4.1.

,HeKapTOBBI KOOpAUHATBI TOYECK Ha INIOCKOCTHU.

-OcBauBaTh TIOHSTHUC
HpHMOyFOHBHOﬁ CUCTCMBI|
KOOpJAHrHAT, JACKapTOBLIX]
KOOpAWHAT TOYKH.;

Y cTHBIH ompoc

https://www.yaklass.ru
p/geometria/9-
klass/metod-koordinat-
9887/uravnenie-
okruzhnosti-uravnenie-

lpriamoi-12247/re-
bbd7dd94-cd7b-473e-

[0426-96cch9c0efa3d

4.2.

YpaBHeHUE NPSIMOMN.

-BrBomuth ypaBHEHUE]
IPSMON U OKPY>KHOCTH. ;

[T1ceMeHHBIH opoc

https://infourok.ru/kon
spekt-uroka-uglovoj-
koefficient-pryamoj-s-
podgotovkoj-k-oge-
5005776.html

43.

VrnoBo# k03¢ HUINEHT, TAHT€HC yTIa HAKJIOHA, TapalIeIbHbIe H
NEepIEeHAUKYJIIPHbIE IpsSMBIE.

01.03.2024
05.03.2024

-Brinenars MTOJIHEIH
KBaJpar il HaXOXJICHHS
LIEHTpa " panuycal
OKPY>KHOCTH no ed
YpaBHEHHUIO.

TectupoBaHue

https://www.yaklass.ru
p/geometria/9-
klass/metod-koordinat-
9887/uravnenie-
okruzhnosti-uravnenie-

lpriamoi-12247/re-
bbd7dd94-cd7b-473e-

[0426-96cch9cOefa3d

4.4,

YpaBHEHHE OKPYXKHOCTH.

-BriBoauTH
OKPY>KHOCTH.;

ypaBHEHHUE]

Ornpoc o
I/IHllI/IBH}lyaJ'[beIM
KapTOuKam

https://www.yaklass.ru
p/geometria/9-
klass/metod-koordinat-
9887/uravnenie-
okruzhnosti-uravnenie-

lpriamoi-12247/re-
67c5a588-2bc7-4cc3-

aal4-
1f7dele3b060/pe?resul

t1d=3739535245&c=1

4.5.

HaxoxaeHne KoopIuHaT TOYEK MepeceueHus] OKPY>KHOCTH U MPSIMOM.

6.03.2024
13.03.2024

-Pemars 3a71a4n Ha|
HaXOXKJICHHE TOYEK
HepeceyeHus. MpsMBIX M|
OKPYXHOCTEH ¢ HMOMOIIBIO)

Y cTHBII onpoc

METOJIa KOOpAUHAT.;

https://resh.edu.ru/subj
ect/lesson/3039/start/
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4.6. | MeToj1 KOOPAMHAT NPU PEILLICHHH FeOMETPHIECKHX 312, 1 0 0 -Pewate  3amaun Hal[[UCBMEHHBI 0POC https://resh.edu.ru/s_ubi
HaXOXKICHHE TOYEK ect/lesson/2508/main/
[EPEeCeUCHHsT NPSIMBIX U
OKpPYXHOCTEH ¢ MOMOIIBIO)
METO/Ia KOOP/IWHAT.;
4.7. | Vicionb3oBanue MeToRa KOOPAMHAT B PAKTHUECKUX 3aaUax 2 0 0 14.03.2024 -Pemate  3amaum  Ha|TectupoBaHue https://resh.edu.ru/s_ubl
HaXOXKICHHE TOYEK ect/lesson/2508/main/
21.03.2024 HEPEeCeUCHHsT NPSIMBIX U
OKPY’KHOCTEH C MOMOIIBIO)
METO/Ia KOOP/IWHAT.;
Hroro mo pazzaeny: 9 31.03.2
11.04.2
Paznea 5. [IpaBujibHbIe MHOTOYTOJIbHUKH. [JIMHA OKPY:KHOCTH U IUIOIIAAL KPyra. Boluuc/jienune miomanei
5.1. | IlpaBuabHBIE MHOTOYTOJIEHUKH, BHIYMCIIEHUE UX JJIEMEHTOB. - 14.04.2024 -PopmynpoBath Onpoc no https:// WW\_N'VakIaSS'ru
ompeieieHre PaBIIIbHBIX [AHINBUAYaTbHEIM  [/p/geometria/9-
18.04.2024 MHOTOYTOJIGHUKOB, KapTOuKaM klass/dlina-
HaXOJHTh MX JJIEMEHTHL.; okruzhnosti-i-
-Ilonb30BaThCsI TOHATHEM lploshchad-kruga-
JUTUHBI OKPY>KHOCTH, 9241/pravilnye-
BBEIEHHBIM C IIOMOILBIO mnogougolniki-
MPaBUIIBHBIX 9246/re-983bb30f-
8304-4d02-a739-
40bb351ch45d
5.2. | Yncrno p 1 ZTHHA OKPYKHOCTH. 1 0 0 -DopMyIHpOBaTh Y crHbIii onpoc https:llwww.vaklass.ru
OTIpe/IeNeHNE TIPaBUITbHBIX p/geometria/9-
MHOTOYTOJIbHUKOB, klass/dlina-
HaxOJUTh UX DJIEMEHTEL. okruzhnosti-i-
-IT01p30BaThCs MOHATHEM ploshchad-kruga-
IUTHHBI OKPY>KHOCTH, 9241/dlina-
BBEIEHHBIM C IOMOIIBIO lokruzhnosti-ploshchad-
[IpaBHIIbHBIX kruga-9494/re-
80ba7h3a-e82c-4b90-
[0115-d6027b17826
53. | Jinna xyru oxpysxnocTH. 1 0 0 -DOpMyIHPOBaTh [THCHEMEHHBII OTIPOC httDS://WW\_N.VaklaSS.I’u
orpe/eIeHNe TIPABHUIIbHbIX p/geometria/9-
MHOTOYTOJIbHHKOB, klass/dlina-
HAXOJUThL X DJIEMEHTEIL.; okruzhnosti-i-
-ITonb30BaThCS TIOHSATHEM ploshchad-kruga-
UTHHBI OKPY>KHOCTH, 9241/dlina-
BBEIGHHBIM C TIOMOIIBIO lokruzhnosti-ploshchad-
[IpaBHIIbHBIX kruga-9494/re-
80ba7b3a-e82¢-4b90-
b115-ed6027b17826
5.4. | Pagnannas mepa yria. 1 0 0 21.04.2024 |-®opmynupoBarh TectupoBanue https://resh.edu.ru/subj
25.04.2024 | ompeneneHue NpaBIIIBHBIX lect/lesson/4733/conspe
MHOTOYTOJIBHUKOB, ict/
HaXOJIUTh MX DJIEMEHTHL.;
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-[Tob30BaTHCS TOHATHEM
JIJIMHBI OKPY?KHOCTH,
BBE/IEHHBIM C TIOMOIIIBIO

[paBHIBHBIX
55. | Iomans kpyra u ero semenTon -DOpMyIHPOBAThH Ormpoc mo https://wwyv.yaklass.ru
(cexTopa U cermenTa). OmpeeIeHNe IPaBHIIbHBIX [HHIUBHULYaTbHEIM Q/geom_etrlalg-
MHOTOYTOJIbHAKOB, KapToUKaM klass/dlina-
HaXOJHTh UX DJIEMECHTEL. ; okruzhnosti-i-
-ITonp30BaThCS TOHATHEM lploshchad-kruga-
IUTHHBI OKPY>KHOCTH, 9241/dlina-
BBEAEHHBIM C TOMOLIBIO okruzhnosti-ploshchad-|
[paBHIIBHBIX kruga-9494/re-
80ba7b3a-e82¢-4b90-
[0115-ed6027b17826
5.6. | Beruucnenue miomianei Guryp BKIIOYAIONINX JJIEMEHTHI KPyTra. -@opmymposath [Y ctrbiit onpoc https:/resh.edu.ru/subj
OIIpe/IeIICHUE MPABUIIbHBIX ect/lesson/2514/start/
MHOTOYTOJIbHUKOB, https://resh.edu.ru/subj
HaXOJHTh MX JJIEMEHTHL.; lect/lesson/2512/start/

-[Tonp30BaTHCS MOHATHEM
ITHHBI OKPY>KHOCTH,
BBEIEHHBIM C IIOMOIIBIO
[IpaBHIILHBIX

Hroro no pazaeny:

[TuceMmeHHbIH onpoc

Pasnen 6. [BUKEHHUS MJIOCKOCTH

6.1. | Tonste o ABMSKEHMH MIOCKOCTH. 05.05.2024 -Paz6upats npumepsl,  (Onpoc mo https://WW\_N.vakIass.ru
HIUTIOCTPUPYIOIINE MHIMBUYaNbHBIM  [/p/geometria/9-
12.05.2024 MOHATHS ABUKEHUS, KapTOYKam klass/dvizhenie-
LIEHTPOB ¥ OCei 10434/poniatie-
CHMMETPHH. dvizheniia-simmetriia-
-OopMyIUpOBATH 10437/re-150d4afe-
OTIpeIeNIeHUsI 9334-462c-abe7-
napajiesbHOro 22a9b9b43f10
nepeHoca, oBopoTa 1
0CEBOM CUMMETPHH. ;
6.2. | TlapamensHbIi MepeHoC, TOBOPOT H CHMMETpHS. 16.05.2024 -BbIBOIUTE MX CBOWCTBA,|Y CTHBI Ompoc https://WWW.vaklass.ru
HAaXOJUTh HEIOABUKHbBIE p/geometria/9-
19.05.2024 TOYKH.; klass/dvizhenie-
HaxoauTh HEHTPHI U OCH 10434/parallelnyi-
CHMMeTpHii TpocTeHImX [perenos-i-povorot-
buryp 9251/re-35537b4b-
fe94-48de-8388-
56489h9264e2
6.3. | Ocu 1 tenTPEI cMMeETpHH. -Ilpumensits [Tucsmennsiit onpoc |https://resh.edu.ru/subj

MapajIeNbHBIHA epeHoc
U CUMMECTPHIO IIPpHU
peleHnn
reOMETPHYECKUX 3a1au
(pa3bupats puMepsl).;

ect/lesson/2010/main/
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6.4. | IpocTeiiine IpHMeHeHNs B PelICHAM 3a/aH. 2 22.05.2024 -llcrions30Bath UIst TectupoBanne https://infourok.ru/urok|
e [MOCTPOCHUS U -po-matematike-dlya-
31.05.2024 [uccnenosanuii nudpoBbIe klassa-pravilnie-
[pecypcel mnogougolniki-
reshenie-zadach-
1178089.html
Hroro no pazaeny: 6 ’:
Pa3gen 7. IloBTopenue, 00001menue, CHCTeMATH3AIMs] 3HAHU I
7. TloBTOpEeHHE OCHOBHBIX MOHITHI K METOIOB KypcoB 7—9 KI1accoB, 7
00oOmIieHne U cHCTeMaTH3anus 3HaHUH.
68

OO0uiee KOIUYECTBO IO NPOrpaMMe
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IToypounoe mianupoBanne (reoMerpus, 9 Kiacc)

Ne
n/

HaunmeHnoBaHue pa3iesoB u
TeM MPOrpaMMbI

KoaudecTBO 9acoB

BCEro

KOHTP
0JbH

MpaKT
HYeCK

Jara
H3ydeHHus

Buasl, popmMbl KOHTpPOJIS

Onpenenenue
TPUTOHOMETPUUECKUX
¢yskumii yriaos ot 0° 1o
180°.

0

0

02.09.2023
09.09.2023

YcTHBIN

oTpoc;

MMUCEMEHHBIH KOHTPOJIb

Onpenenenue
TPUTOHOMETPHUYECKUX
¢yuxnnii yrimos ot 0° go
180°.

YceTHBIN

OIIpoC;

MMICHMEHHBIN KOHTPOJIb

Kocunyc u cunyc npssmoro u
TYTIOTO yIJIa.

YcTHBIN

orpoc;

MMUCEMEHHBIH KOHTPOJIb

Kocunyc u cunyc npsiMmoro u
TYIOrO yIJa.

08.09.2023

YceTHBIN

oTIpoc;

MMUCHMCHHBIN KOHTPOJIb

Teopema KOCHHYCOB.
(O600mEnnas) TeopemMa
CHHYCOB (C pagnycoM
OMMCAHHON OKPYXKHOCTH).

13.09.2023
20.09.2023

YcTHBIN

0I1poc;

MUCbMEHHBIN KOHTPOJIb

Teopema
KOCHUHYCOB.
(O606mEnHasN)
TEOpeMa CHHYCOB
(c paguycom
OINMCAaHHOMN
OKPY>KHOCTH).

YceTHBIN

oTIpoc;

MMUCHMCHHBIN KOHTPOJIb

Haxoxxnenue niauH
CTOpPOH U BEJIMUUH
YIJIOB TPEYTrOJIbHUKOB.

23.09.2023

VcTHBII

OTIpoc;

MMUCHMEHHBIA KOHTPOJIb

Haxosxnenue niavH
CTOpPOH U BEJIMYUH
YIJIOB TPEYTrOJIbHUKOB.

27.09.2023
04.10.2023

VcTHBII

OTIpoc;

MMUCHMEHHBIA KOHTPOJIb

dopmyna miomanu
TPEYroJbHUKA Yepe3 1B
CTOPOHBI U YT'OJI MCXKY HUMU.|

VcTHbBII

oTIpoc;

MMUCHMEHHBIN KOHTPOJIb

10

®dopmyna momagn
TpeyTOoIbHUKA YEPEe3 JIBE
CTOPOHBI U YTOJI MEXIY
HUMM..

YcTHBIN

o11poc;

MMUCHEMEHHBIN KOHTPOJb

11

®dopmyia momanm
4eTBIPEXYTOJIbHUKA UEPE3 €ro
JIMaroHaJIN ¥ YToJI MeXIy
HUMH.

07.10.2023
25.10.2023

YcTHbBIN

o11poc;

MMUCHEMEHHBIN KOHTPOJb

12

dopmyna miomaan
YETBIPEXYTOJIbHUKA YEpeE3 €ET0
JIUarOHAIH U YTOJI MEeXKIY
HUMU.

VcTHBIIT

OIpoc;

MMUCEMEHHBIN KOHTPOJIb




13

IIpakTuueckoe
MIpUMEHECHHE
JTIOKa3aHHBIX TEOPEM

VY CTHBIN 0nmpoc; MUCEMEHHBI KOHTPOJIb

14

IIpaxTuyeckoe
pUMEHEHHE
JIOKa3aHHBIX TEOPEM

'Y CTHBII ONpOC; MUCbMEHHBINA KOHTPOJIb

15

IIpaxTuyeckoe
MIPUMEHEHHE
JIOKa3aHHBIX TEOpEM

28.10.2023

[MpakTuyeckast padora 1

16

KonrpomnbHast padora Ne
1

KoHTponbHBIHi, NHCbMEHHBIN 0IIPOC

17

[MonsiTHE 0 MpeoOpa3zoBaHUU
nogoous.

01.11.2023
08.11.2023

YCcTHBIN 0npoc; MUCbMEHHBINA KOHTPOJIb

18

Ionsitue o npeoOpa3oBaHUU
moxoous.

VY CTHBIN OIIPOC; IUCBMEHHBIN KOHTPOIb

18

COOTBETCTBEHHBIC 3JICMEHTHI
MoJI0OHBIX (GUryp.

YCTHBIN onpoc; MUCbMEHHBINA KOHTPOJIb

19

COOTBETCTBEHHBIC 3JICMEHTHI
MOTOOHBIX GUTYD.

11.11.2023
15.11.2023

VY CTHBIN OIIPOC; IUCBMEHHBIN KOHTPOIb

20

TeopeMa O IpOU3BCACHUHN
OTPE3KOB XOpA, TeOpeMa O
IIPOU3BCACHHUHU OTPE3KOB

VY CTHBIN OIIPOC; IUCBMEHHBIN KOHTPOJIb

21

Teopema 0 mpousBeACHUU
OTPE3KOB XOpJ, Teopema o
MPOU3BEICHUU OTPE3KOB

18.11.2023
29.11.2023

YCTHBIN onpoc; MUCbMEHHBINA KOHTPOJIb

22

[IpumeHeHue B pemieHUH
TEOMETPHUIECKHX 3a7ad

VY CTHBIN OIIPOC; IUCBMEHHBIN KOHTPOIb

23

IIpumenenue B
pelIeHnH
FeOMETPUYECKUX 3aa4

02.12.2023
06.12.2023

VYCcTHBINA ONPOC; NTUCbMEHHBIN KOHTPOJIb

24

IIpumenenue B
peleHun
TEOMETPHUIECKHX 3a7ad

Y cTHBINM ONIPOC; NUCBMEHHBIN KOHTPOJIb

25

IIpumenenue B
peleHun
FEOMETPUUECKUX

VYCTHBINA ONPOC; NTUCbMEHHBIN KOHTPOJIb

26

KouTposbHas pabora
No 2

KoHTpoapHBIN, TUCBMEHHBIA OIPOC

27

OnpeneneHre BEKTOPOB,
CJIOKEHHUE U Pa3HOCTH
BeKTOpOB, yMHO)KeHI/Ie

09.12.2023
13.12.2023

VY CTHBIN 0npoc; MUCEMEHHBIH KOHTPOJIb

28

OnpeneneHue BEKTOPOB,
CIIO)KEHHE U Pa3HOCTh
BEKTODOB. YMHOXEHHE

[TpakTiaeckas pabdora 2

29

duznuecKkui u
reOMEeTPUYECKUI CMBICI
BEKTOPOB.

16.12.2023

Y CTHBINM 0NpoC; MUCbMEHHBINA KOHTPOJIb

30

Dduznyeckuii 1
reOMETPUYECKHUIT CMBICIT
BEKTOPOB.

20.12.2023

Y CTHBINM 0NpoC; MUCbMEHHBINA KOHTPOJIb

30

Paznoxxenune BEKTOpa 110 IBYM
HEKOJUIMHCAPHBIM BEKTOpPAM.

23.12.2023 Y CTHBIH OIpoc; MUCEMEHHBIN

27 12 2029 KOHTDOJb




Paznoxxenue BekTopa 1o JIBym

31 VY CTHBIHM onpoc; MUCbMEHHBIH
HEKOJUIMHEapHBIM BEKTOPaM.
KOHTPOJIb
32 | Koopaunarsi Bexropa. 30.12.2023 Y CTHBIH ompoc; MUChMEHHBIH
KOHTPOJIb
33 | Koopaunarsr Bexropa. VCTHBIH OMPOC; MHCHMEHHBIH
KOHTPOJIb
34 | CramipHoe nponssesenye Y CTHBIH opoc; MUCEMEHHBIH
BEKTOPOB, €r0 MPUMEHEHHE KOHTPOIE
JUTSL HAXOXKIICHHS IUTUH U P
YIJIOB.
35 | Pellenue 3anat ¢ IOMOIIBIO 17.01.2024 VY CTHBIH Onpoc; MUCEMEHHBIN
BEKTOPOB. 24.01.2024 KOHTPOJIb
36 | 1IPUMEHEHHE BEKTOPOB AL Y CTHBIH ompoc; MUCEMEHHBIH
peleHus 3a1a4
KOHTPOJIb
KMHEMaTHKH 1 MEXaHHUKH p
o v v
37 | Kourpomehas pabora Ne 3 KoHTpoJIbHBIH, THCEMEHHBIN OIPOC
3g [\eKAPTOBLI KOOD/IMHATH TOYEK Ha Y CTHBIH ompoc; MUCEMEHHBIH
[IOCKOCTH.
KOHTPOJIb
39 YpaBHeHHE IPAMOH. 27.01.2024 YCcTHBIN OnpoC; MUCbMEHHBIT
31.01.2024 KOHTPOJIb
40 [YTnoBOH KOdppULMEHT, TaHTCHC KOHTpONBbHBIH, THCHMEHHBIA OIPOC
yIJla HaKJIOHa, apajuieJbHbIe U
MEepIeHAUKYJISIPHBIC TTPSMBbIE.
41 [YPaBHEHHE OKDYKHOCTH. 03.02.2024 YCTHBIH Ompoc; MUCEMEHHBIH
KOHTPOJIb
42 [HaxoxeHue KOOpHHAT TOHEK 07.02.2024 YCTHBIH ompoc; MUCEMEHHBIH
repecedeH st OKPYKHOCTH U KOHTDOIE
HpsAMOii. 10.02.2024 p
43 [MeToa koOpMEAT IPH PeIICHHH Y CTHBIH Ompoc; MUCEMEHHBIH
reOMETPUYECKHX 3a1ad.
p A KOHTPOJIb
44 | HcnomesosaHue MeTona 14.02.2024 [IpakTuyeckas padota 3
KOOP/IMHAT B MPAKTUYECKHUX 28.02.2024
3ajadax
o 19 o
45 | Koutponbhas pabora Ne 4 KOHTpONbHbIH, THCHMEHHBIH 0IPOC
46 | TlpaBuibHbie 01.03.2024 YcTHBIH ONMPOC; TUCbMEHHBIN
MHOTI'OYT'OJIbHUKH, 05.03.2024 KOHTPOJIb
BBIUMCIICEHUE UX AJIEMEHTOB.
47 | ucnom u pmna VYCeTHBIN ONIPOC; NTUCBMEHHBII KOHTPOJIb

OKPY>KHOCTH.




48 | MymHa Jtyru OKPY>KHOCTH 6.03.2024 VY CcTHBIHM onpoc; NUCEMEHHBIN KOHTPOJIb
13.03.2024
49 [Beramcnenue miomazei buryp VY CcTHBIHM onpoc; NUCEMEHHBIN KOHTPOJIb
BKIIIOYAIOIINX JIEMEHTHI KpyTa.
50 [BEMECICHHE IUIOMAICH buryp 14.03.2024 Y CTHBIH onpoc; MUChMEHHBIH
BKJIFOYAIOIINX 3JIEMEHTBI 21.03.2024 COHTDOME
51 | IondAThE O ABMXCHUH VY CTHBIN ONPOC; TUCEMEHHBIN
IUTOCKOCTH.
KOHTDOJIb
52 Essgggfibé{;ﬁi;ii;ioc’ [Ipaktuueckas padora 4
53 | OcH M HEHTPEI CHMMETpUI. YCTHBIH ONpoC, MHCHMEHHBIH
24.03.2024 KOHTPOJIb
54 | llpocreiimue NpUMEHEHNA B 28.03.2024 VY CTHBIN ONPOC; MUCEMEHHBIN
CIIICHUH 3a7a4.
p A KOHTDOJIb
55 | llpocTefimue npumenenus B 31.03.2024 Y CTHBIH ompoc; MUCEMEHHBIH
peICHUU 3aaa4. 11.04.2024 KOHTPOIIb
56 I'panycras mepa nyrn VYcTHBINM ONIPOC; MUCHMEHHBIN
OKPY)KHOCTH.
py KOHTPOJIb
57 | Teopema o BIMCaHHOM yriie 14.04.2024 YCTHBIH OIPOC; MTUCEMEHHBIN
18.04.2024 KOHTPOJIb
58 Hentpanchbie yribl. Teopema o VYcTHBIN ONIPOC; MUCHMEHHBIN
HepeceKarIuXcs Xopaax.
p B P KOHTPOJIb
59 | Pemenue sazadmo Teme 21.04.2024 VY CTHBIH Opoc; MICEMEHHBIH KOHTPOIIb
«ueHTpaHBHLIe 1 BIIMCAHHBIC 25.04.2024
60 | CBoiicteo buccexTpuch VY CTHBIN ONPOC; MUCbMEHHBIH KOHTPOJIb
yria.
o v o
61 | Konrtponsnas pabora Ne 5 KoHTpoJIbHBIH, TUCEMEHHBIN ONPOC
g2 | 1loBToperue . VY CTHBIN ONPOC; MUCbMEHHBIH KOHTPOJIb
OCHOBHBIX TIOHSITUH U
63 HOBTOprHe OCHOBHBIX 7 05.05.2024 Y CTHBIH ONpoc; MUCEMEHHBIN KOHTPOJIb
MOHSITUI U METO/IOB KYPCOB 7—
9 kaccoB, 0000I1IeHNE U 12.05.2024
cUCcTeEMaTU3alus 3HaHUM.
64 Egﬁ;ﬁfﬁeiﬂ;;iz%iH;;;mB 7 YCTHBIH Ompoc; MUCEMEHHBIH
KOHTPOJIb
9 kJ1accoB, 0000IIEHNE U p
crUcTeMaTu3alns 3HAaHUH.
65 HOBTOprHe OCHOBHBIX 7 16.05.2024 YCTHBIN OMPOC; MUCbMEHHbBIN
MOHSTHH U METOJIOB KYpPCOB 7— 19.05.2024 KOHTPOJTD
9 kiaccoB, 0000IIeHUE U
66 g::;:ﬁ;i“;;%i%iH}f;;COB 7 VY CTHBIHM onpoc; MUCbMEHHBIH
KOHTPOJIb
9 kJ1accoB, 0000IIEHNE U p
g7 | 10BTOpeHHE OCHOBHEIX 22.05.2024 Y CTHBIH OIpoc; MICEMEHHBIN
MOHATUN U METO0B
! 31.05.2024 | KOHTpOT®

KypcoB 7—9 Kitaccos,




IloBTOpEeHue

68 . 1 VY CTHBIHM onpoc; MUCbMEHHBIH
OCHOBHBIX IIOHSATHH KOHTPOJb
1 METOIOB KypCOB
7—9 Knaccos,
00o01eHue u
OOI11ee KOIUYECTBO YacoB 68




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

JI.C. Artanacsan, B.®. byry3os, C.b. Kagomues, 3.I'. [lo3nsk, N.W. FOnuna, ['eomerpust 7-9 knaccel, MockBa, nznatenbctBo «IIpocBemienue
METOAUYECKHUE MATEPUAJIbI YYUTEJIA

YMK 1o reometpun 9 Kkiacc, peaau3youmi yaeoHyo mporpaMmy

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI

http://www.mccme.ru

http://window.edu.ru
http://window.edu.ru/window/method/
http://www.edu.ru

http://ege.edu.ru http://fipi.ru
http://www.neive.by.ru
http://festival.1september.ru
https://infourok.ru/
https://oge.sdamgia.ru/

YYEBHOE OBOPYJIOBAHHME
V4eOHUKY, IIaKaThl, CTCHAbI, MAKETEI.

OBOPYJOBAHME 151 TPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT, IEMOHCTPALIUI
KomMmneroTep, MpoeKkTop, MHTEpAaKTUBHAS JOCKA, JOKYMEHT KaMepa, IPUHTEP


http://www.mccme.ru/
http://window.edu.ru/
http://window.edu.ru/window/method/
http://www.edu.ru/
http://ege.edu.ru/
http://fipi.ru/
http://www.neive.by.ru/
http://festival.1september.ru/
https://infourok.ru/
https://oge.sdamgia.ru/




