MHWHHUCTEPCTBO NPOCBEIEHUA POCCUACKOW ®EJEPAIIIN

MyHnununagbHoe O10IKeTHOE 00111e00pa3oBaTeIbHOE
yapexaeHue CpeaHss 001eoopa3oBaTenpHast mkoja Nel 1
uM. . A. Bypmuctposa r. CtaBponoJs

«PACCMOTPEHO»
Ha 3ace/laHuu
METOJIUYECKOT0 00BEAMHEHUS
MO yuuteneir MaTeMaTUKU
IIpoTokon Nelot 30.08.23 r.
PykoBonurens MO

T.A. MscaukoBa

«COI'JIACOBAHO»

Ha 3aCeaHUHU [1eJarornyeckoro
coBeTa

MBOY COII Nell

um. M.A. bypmucrpoBa
ITporoxon Nelot 30.08.23 1.

«YTBEPXIEHO»
JIMpeKTOp MIKOJIBI
H.B. Maneesa

[Tpuxas Ne
Ot «31» aBrycra 2023 r.

PABOYASA ITPOI'PAMMA

y4eOHOTo npeameTta «I'eoMeTpusi»
U1 9 KJ1acca OCHOBHOTO O0IIIero o0pa3oBaHuUs
Ha 2023-2024 y4yeOHbII TO]1

Pabouas mporpamma pazpabotana yuyureneMm
BBICIICH KBaTU(UKAITMOHHON KaTeTOPHH
T.A. MsicHHKOBOM

CraBpomnosb, 2023




IHHOACHUTEJIBHASA 3AIINCKA

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouas nporpamma o yuebnomy kypcy "['eomerpus” s oOyqaronmxcst 9 kiaaccoB pazpaboTaHa Ha OCHOBE
®denepalibHOTO rOCYAaPCTBEHHOT0 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOTO 00111ero 00pa3oBaHusl ¢ y4ETOM
Y COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA, IPEABSABISIEMbIX K MATEMAaTHUYECKOMY 00pa30BaHMIO, U TPAJAUIIUI
poccuiickoro o0pa3zoBaHusi, KOTOpbIe 00ECIIEYUBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIIUSIMHU, COCTaBIISIIO-
[IMMHU OCHOBY JUISI HEIPEPBIBHOTO 00pa30BaHuUs M CAMOPA3BUTHS, @ TAKXKE LIEJTOCTHOCTHh OOLIEKYIbTYPHOTO,
JUYHOCTHOTO U TIO3HABATEIBLHOTO pa3BUTUs 00ydaromuxcs. B nporpamme yurensl ujaeu u nonoxenus Kon-
[ENIUHU pa3BUTHs MaTeMaTH4eckoro oopa3oBanus B Poccuiickoit @enepanuu. B snoxy mudpoBoii Tpancop-
MaIluu Bcex chep uenoBeYeCKOM e TENbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM Y€JI0BEKOM
6e3 6a30BOI MaTeMaTUYeCKON MOJATOTOBKU. YIKE B IIIKOJIE MAaTEMATUKA CIIY>KUT OMOPHBIM MPEIMETOM JIJIst
M3YYECHUS CMEXHBIX IMUCHUIUIMH, a MIOCJIE UIKOJIbI pealbHON HEOOXOAMMOCTBIO CTAHOBUTCS HETIPEPHIBHOE 00-
pa3oBaHue, 4TO TpeOyeT MOIHOICHHON 6a30BOi 001Ie00pa30BaTEIHbHON MOTOTOBKH, B TOM YHCIIE M MaTeMa-
TUYECKOH.

3710 00YCIOBIEHO TEM, YTO B HAIIM JIHU PACTET YMCIO Mpodeccuil, CBsI3aHHBIX C HETIOCPEICTBEHHBIM IPUMEHE-
HUEM MaTeMaTUKH: U B cepe IKOHOMUKH, U B OU3HECE, U B TEXHOJIOTMUYECKUX 00JIACTSX, U 1aXKe B TyMaHUTAp-
HBIX cepax. Takum 00pazom, KPyr HIKOJBLHUKOB, JJIs1 KOTOPHIX MaTEMaTHKa MOYKET CTaTh 3HAYMMBIM IIpeIMe-
TOM, PacCIIUPSIETCS.

[TpakTHyeckas MoJe3HOCTh MAaTEMAaTHKH O0OYCIIOBIIEHA TEM, YTO €€ PEIMETOM SBIISIOTCS (yHIaMEHTAIbHBIC
CTPYKTYpPHBI HAIIETO MUpPA: POCTPAHCTBEHHBIE (JOPMBI U KOTMYECTBEHHBIE OTHOLIECHUS OT MPOCTEUIINX, yCBA-
MBaEMbIX B HEIIOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJI pa3BUTHUS HAYUHBIX U
MIPUKJIAIHBIX UIeH. be3 KOHKPETHBIX MaTeMaTHUYEeCKUX 3HAaHUH 3aTPYAHEHO TOHUMAaHUE MPUHITUIIOB YCTPOIi-
CTBa U HUCII0JIb30BAHUS COBPEMEHHOM TEXHUKHU, BOCIIPUATHE U UHTEPIIPETALINS Pa3HOOOPA3HON COLMAIbHOM,
HKOHOMMYECKOM, MONUTHYECKOU nH(popManuu, ManodPPeKTHBHA TOBCETHEBHAS TPAKTHUYECKAS ESTEIIb-
HOCTbh. Ka’k/joMy uenoBeKy B CBOEH KU3HU MPUXOAUTCS BBIOIHATH PACYETHI U COCTABIIATH aITOPUTMBbI, HAXO0-
JIUTHh U IPUMEHSTHh (POPMYIIBI, BIaETh MPAKTUYECKUMHU MPUEMaMU T€OMETPUUYECKUX U3MEPEHUH U MOCTpOe-
HUH, YNTaTh UHPOPMAIIHIO, TPEICTABICHHYIO B BUJI€ TaOJIUL], TUarpaMM U rpaduKoB, )KUTh B YCIOBUSX He-
OIpeIeIEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep CIydaiHbIX COOBITHI.

OnHOBpPEMEHHO C pacHIMpeHueM cep NPUMEHEHNs MaTEMaTUKU B COBPEMEHHOM 00111eCTBE BCE OoJiee Bax-
HBIM CTaHOBHUTCSI MaTEMAaTUUYECKUM CTUIIb MBIIICHHUS, IPOSIBISIOLIUNCS B ONIPEACIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mporecce n3ydeHust MaTeMaTUKU B apceHall MPUEMOB M METO/I0B MBIIIUICHUS YeJIOBEKA ECTECTBEHHBIM
00pa3oM BKIIIOYAIOTCS MHAYKLUSA U JeAYKIHs, 0000IIeHne 1 KOHKPETU3allus, aHAJIN3 U CUHTE3, KJlacCh(pUKa-
LU ¥ cUcTeMaTu3alus, abcTparupoBanye u aHanorus. OObeKThl MaTEMaTHYECKUX YMO3aK/IIOUEeHNH, ITpaBuiia
UX KOHCTPYHUPOBAHHSI PACKPHIBAIOT MEXaHU3M JIOTHYECKUX ITOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE YMEHUS
(dbopMynpoBaTh, 00OCHOBBIBATh U JIOKA3bIBATh CYXACHUS, TEM CAMBIM Pa3BUBAIOT JIOTHUECKOE MBIIIICHUE.
Benymas ponb npuHaANeKUT MaTeMaTHKE U B (JOPMUPOBAHUHN AIITOPUTMHUUECKONH KOMIIOHEHTHI MBIIUICHHS U
BOCIIUTaHUM YMEHUMN AEMCTBOBATH MO 3aJJaHHBIM aJIFCOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE M KOHCTPYUPO-
BaTh HOBBIE. B mporiecce pemenus 3a1a4 — OCHOBOM Yy4eOHOH J1eATeIbHOCTH Ha YPOKAaX MaTeMaTUKH — Pa3-
BHUBAIOTCSI TAK)KE TBOPYECKAs ¥ MPUKIIAAHAS] CTOPOHBI MBIIIUIEHUSI.

OOyuenne MaTeMaTuKe AaET BO3MOXKHOCTb Pa3BUBATh y 00YUYaIOIIMXCS TOUHYIO, PALIMOHATBHYIO H HH(pOpMa-
THUBHYIO pe4b, yMEHHE OTOMpaTh Hauboee MoIXO/SAIINE A3bIKOBbIE, CHMBOJIMYECKHE, IpadyuuecKue cpeacTBa
JUTSL BBIP@XKEHUS CYKICHHUM U HATJISAHOTO UX MPEACTABICHHUS.

Heo0xo1uMbIM KOMIIOHEHTOM 00111e# KyJIbTYphl B COBPEMEHHOM TOJIKOBAHUH SIBJISIETCS 00111ee 3HAKOMCTBO C
METOJIaMU MO3HAHUS JEMCTBUTEIBHOCTH, IPEACTABIECHUE O IPEAMETE U METOAAX MATEMATUKH, UX OTINYUM OT
METOJIOB IPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOEHHOCTSIX MPUMEHEHHS] MATEMaTUKU JJIs pe-
IIEHUs] HAYYHBIX M MPUKIAAHBIX 3a7a4. Takum 00pa3om, MaTeMaTHuecKoe 00pa3oBaHuEe BHOCUT CBOM BKJIAJ B
dhopmMupoBaHKE OOIICH KyTbTYpHl YEJIOBEKA.

M3yueHne MaTeMaTHKU TaK)KE CIIOCOOCTBYET ACTETUYECKOMY BOCITUTAHUIO YEJIOBEKA, TOHUMAHUIO KPAaCOTHI U
U3SIIECTBA MATEMAaTUYECKUX PACCYKJIEHUHN, BOCIIPUATHIO T€OMETPUUECKUX (GOPM, YCBOCHUIO UJIEU CUMMET-
pumn.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«Marematuky yke 3aTeM Y4UTb HaJ0, 4YTO OHA YM B IOPSAJOK IIPUBOAUTY», — IIUCAJl BEIUKUNA PYCCKUN yde-
HbIit Muxaun BacunseBud JIomoHOCOB. M B 3TOM COCTOMT O1HA U3 JABYX I1€JI€i 00y4eHUsI TEOMETPUH KaK CO-
CTaBHOW 4acTHU MaTEMaTHKH B IIKOJIE. DTOM 1IEJIM COOTBETCTBYET J0Ka3aTebHas JIMHUS [IPENoJaBaHus reo-
Metpuu. Crenyst npeacTaBlIeHHON paboyeil mporpaMMe, HaUMHAs ¢ CEIBMOTO KJlacca Ha ypOKax reOMeTpUuu



00yJaroLNiics yUUTCS MPOBOAMTH JOKA3aTEIbHBIE PACCYKICHUS, CTPOUTD JJOTMUECKHE YMO3AKIIOUEHUS, J10-
Ka3bIBATh NCTUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIIPUMEPSI K JIOKHBIM, IPOBOIUTH PACCYKIACHUS OT «IIPO-
TUBHOTO», OTJIMYATh CBOMCTBA OT IPU3HAKOB, POPMYIHUPOBATH OOpaTHBIC YTBEPKICHUS. Y UEHUK, OBJIaJICB-
IIMHA UCKYCCTBOM PAcCy’KAaTh, OyIeT MPUMEHATh €0 U B OKPYKAIOLIECH KU3HU.

Kaxk nucan reomerp u nenaror Urops @enoposuy Llapeiru, «ItoapsMu, NIOHUMAKOLIMMU, YTO TAKOE 10Ka3a-
TEIBbCTBO, TPYAHO U 1aXKE€ HEBO3MOXKHO MAaHUIYJIUPOBaThy». M B 3TOM COCTOUT Ba)KHOE BOCIIUTATENIBHOE 3HA-
YEeHHE U3Y4YEHUsI TEOMETPHUH, IPUCYIIIEE NMEHHO OTEYECTBEHHOM MaTeMaTndeckoi mkosie. Bmecre ¢ Tem aB-
TOPBI IPOTrPaMMBbI IPEOCTEPETrat0T YUUTENSI OT U3IHUIIHETo (opMaIu3Ma, OCOOCHHO B OTHOIIEHUH Haval U
OCHOBaHM# reomeTpun. @panuy3ckuid Mmarematuk JKan J[pe10HHE 110 ’TOMY MOBOAY BbICKa3aycs Tak: «HTo
KacaeTcs AeTUKAaTHOM Mpo0JieMbl BBEACHUS «aKCHOM», TO MHE Ka)KETCsl, YTO Ha MEPBbIX Opax HYXHO BO-
o01ie n3deraTb MPOU3HOCUTH caMo 3TO clloBO. C Ipyroii ke CTOPOHBI, HE CIEAYET YIIyCKaTh HU OJJHON BO3-
MO’KHOCTH J1aBaTh IIPUMEPBI JIOTHYECKUX 3aKJIIOUEHHH, KOTOpbIE Ky/ia B O0JIbLIEH Mepe, YeM UJiesl aKCHOM,
SBJIAIOTCSI ICTUHHBIMU U €IMHCTBEHHBIMU JIBUTaTEIIMU MAaTEMATUYECKOTO MBIIUICHUS.

Bropoii 1ienpro u3y4eHusi FeOMETPHUH SIBIISIETCSA UCIIOJIb30BaHNE €€ KaK HMHCTPYMEHTA IIPU PEILIEHUN KaK MaTe-
MaTHUYECKHX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B pealbHOM kM3HU. OKOHYMBIINN KypC T€OMETPUU
HIKOJIBHUK JIOJDKEH OBbITh B COCTOSIHUUM ONPEJEIUTh F€OMETPUUECKYIO (pUrypy, OnucaTh ClIOBaMM JaHHBIH yep-
TEX WIM PUCYHOK, HAUTH IIJIOUIA(b 3€MEJIbHOTO y4acTKa, PAaCCUUTATh HEOOXOAMMYIO UIMHY ONTOBOJIOKOH-
HOT0 Kabess UK Tpedyemble pa3Mepbl rapaka s aBTOMOOUIIS. DTOMY COOTBETCTBYET BTOpasi, BEIUMCIIU-
TeJbHAasl IMHUS B U3YUYEHUU T€OMETPUU B 1IKoJe. /laHHas npakTuyecKas JIMHUS SBIIIETCS HE MEHEE BaXKHOM,
yeMm nepsast. Emé [1naron npennuceiBai, uToObl «rpaxaane [IpekpacHoro ropoja Hu B KOEM cliydae He
OCTaBJISUIM TEOMETPHIO, BE/Ib HEMAJIOBAXKHO JJake M0O0YHOE €€ MPUMEHEHHE — B BOEHHOM /JI€JI€ Jla, BIIPOYEM,
U BO BCEX HayKax — JUIsl JIYUIIErO UX YCBOCHMSI: Mbl BEJIb 3HaeM, Kakasi OeCKOHEUHasl pa3HHIA CYIIECTBYET
MEX/1y Y€JI0BEKOM IIPUYACTHBIM K T€OMETPUH U HENIPUYACTHBIMY. [JJIsl 3TOr0 yUUTEII0 PEKOMEHYETCs MOJI-
Oupath 3aJjauu MPAKTUYECKOr0 XapakTepa JJIsl pacCCMaTPUBAaEMBbIX T€M, YUUTh JETEH CTPOUTh MaTeMaTHye-
CKH€ MOJIENIH pEalIbHbIX KU3HEHHBIX CUTYalUi, IPOBOAUTH BHIYMCIEHUS U OLICHUBATh a/IeKBaTHOCTH MOy~
YEeHHOro pe3yiabTaTta. Kpaline Ba)KHO OJ4EPKUBATH CBSI3U T€OMETPUU C IPYTMMHU NIPEAMETaMHU, MOTUBHPO-
BaTh UCIOJIb30BaTh ONPEIEICHHS T€OMETPUUECKHUX (PUTYP U MOHATHH, JEMOHCTPUPOBATH IPUMEHEHHE TTOJTY-
YEHHBIX YMEHHMH B (PU3UKE U TEXHUKE. DTH CBA3M HanOosiee SpKo BUIHBI B TeMax «BekTops», «Tpuronomer-
puyeckue cooTHoueHus», «Meroa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY TIaHy B 9 Kiiacce u3ydaercst yaeOHbIi Kypc «I eoMeTpHs», KOTOPBIN BKIIFOUAET CIIETyI0-
IIM€ OCHOBHBIE pa3zieibl coaepkanus: «I'eomerprueckue GUrypsl 1 UX CBOHCTBay», «M3MepeHne reomeTpuye-
CKHX BEJIMYMHY, a Takxke « [Imomanu ¢uryp», « MHOrOrpaHHUKH U TeJla BpallleHUs», «/|BUKEHUS IIIOCKOCTH,
«IIpeobpazoBanus NoJ00OH», «ITEMEHTBI CTEPEOMETPUNY.. Y UeOHBIN TIaH MpelycMaTpUBaeT U3yUeHUe reo-
MEeTpUU Ha 0A30BOM ypOBHE HCX0/s U3 68 yueOHBIX 4acoB B y4EOHOM roay.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, TaureHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IpHBe-
JCHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCHHYCOB U TEOPEMA CUHYCOB. PellleHne npakTHYecKux 3a/1a4 ¢ UCIOJIb-
30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeobpaszoBanue mogodust. [Togo6ue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpon3BeAEHUH OTPE3KOB XOP, TEOPEMBI O IIPOU3BEIEHUH OTPE3KOB CEKYLINX, TEOPEMA O KBaApaTe
KacaTeIbHOU.

ITnomaau ¢uryp. Ilnomans TpeyroapHuKa, napauienorpaMma, Tpanenuu, nogoousx guryp. @opmyna I'epona
IIPU HaXOKJAEHHUH IIJIOLIaIA TPEYTOJIbHUKA.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTH. I'pangycHas u paguaHHas Mepa yria, BBIYMCICHUE AJIUH
IyT OKpykHOcTel. Ilnomans kpyra, cekropa, CerMeHTa.

JIBMIKEHMsI IUIOCKOCTH U BHYTPEHHHE CUMMETPUU QUryp (3s1eMeHTapHble peacTasieHus). [lapamiensbHblii ne-
peHoc. DneMeHThl crepeoMeTpu. [lapanenbHOCTh U IEPIEHIUKYIIPHOCTD NMPSAMBIX. MHOrorpanHuku. Tena
BpaILCHUS.

INVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoenne yuebHOro Kypca «['eoMeTpusi» T0JDKHO 00ecIiedrBaTh JOCTHKEHUE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs CIEAYIOUUX JTUYHOCTHBIX, METAIPEIMETHBIX U MIPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:
JJUYHOCTHBIE PE3YJbTATBI

JIn4HOCTHBIE pe3yNbTaThl OCBOCHUS TPOrPaMMBbI yUeOHOTO Kypca «l'eoMeTpus» XapaKTepu3yloTCs:
IMaTpuoTHYecKoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpECa K MPOILUIOMY M HACTOSIIEMY POCCUMCKOM MaTEMAaTHUKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHHSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEeMaTUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ATUX J10-
CTHKEHUH B APYTUX HayKax M MPUKIAIHBIX chepax.

I'pasxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEN rpaskJaHIHA U peau3allii €ro Mpas, IPeCTaBICHUEM O MaTe-
MaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP, IBIEHUHN, IPOLIETYP TPAXKITAHCKOTO 0011Ie-
cTBa (BBIOOPHI, OMPOCHI | TIP.); TOTOBHOCTHIO K O0CYKJICHHUIO STUYECKUX MPOOIJIeM, CBI3aHHBIX C IPaKTHYe-
CKUM MTPUMEHEHUEM JIOCTHKEHUN HayKH, OCO3HAHUEM BaKHOCTH MOPaJIbHO-3TUYECKUX MPUHIIUIIOB B J€5-
TEJIBHOCTH Y4EHOTO.

TpynoBoe BociuTanue:

YCTAHOBKOM Ha aKTMBHOE y4aCTHE B PEIIECHUHU ITPAKTUYECKUX 33724 MATEMAaTUUYECKOM HAIIPaBIEHHOCTH, OCO-
3HAaHUEM BaXHOCTH MaTeMaTHYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH KU3HU ISl YCTICITHON TTPodeccro-
HATbHOM JEITETbHOCTH M PA3BUTHEM HEOOXOTUMBIX YMEHUN;

OCO3HaHHBIM BBIOOPOM M MIOCTPOCHUEM HHANBUIYATLHON TPaeKTOPUU 00pa30BAHMS M KU3HEHHBIX TUIAHOB C
y4€TOM JTUYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.

JcTeTHYecKoe BOCIUTAHME!

CHOCOOHOCTBIO K AMOIIMOHATILHOMY U ACTETUYECKOMY BOCTIPUSATHIO MATEMAaTUYECKUX 0OBEKTOB, 33/1a4, pellie-
HHI, paCCYKJIECHHUI; YMEHUIO BUJIETh MAaTEMATHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

I{leHHOCTH HAYYHOI'0 IO3HAHUSA:

OpUEHTAIINEH B IEITEIILHOCTH HA COBPEMEHHYIO CUCTEMY HaYIHBIX MIPEICTABICHH 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHsI YEIIOBEKA, MPUPOIBI ¥ OOIIIECTBA, IOHUMAHHEM MaTEMaTHUECKON HayKu Kak chephl denoBede-
CKOM JIeSITEIbHOCTH, ATAIOB €€ pa3BUTHUS U 3HAUMMOCTH JIJISl Pa3BUTHUSI [IUBUJIN3AIINH;

OBJIQZIEHUEM SI3bIKOM MAaTEMATUKN U MAaTEMaTUUYECKOU KYJIbTYpOH KaK CPEACTBOM ITO3HAHUS MUPA; OBJIAJICHUEM
MPOCTEUIIUMHU HABBIKAMHU HCCIIEIOBATEIBCKOM €SI TETbHOCTH.

dusnyeckoe BOCNUTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS U SMOIIHOHAJIBHOI0 0J1arOMOJIyYHs:
TOTOBHOCTBIO MPUMEHSITh MAaTeMaTHIECKHE 3HAHUS B MHTEPECaX CBOETO 370POBBs, BEJICHUS 3J0POBOTO 00pa3a
KU3HU (3I0POBOE MUTAHUE, COANIAHCUPOBAHHBIN PEKUM 3aHATUN U OT/BIXA, peryisipHas (u3nuecKas akTUB-
HOCTbD);

c(hOpMHUPOBAHHOCTHIO HaBbIKA peieKCHH, TPU3HAHIEM CBOETO MpaBa Ha OIUOKY U TAKOTO XKe IMpaBa APYyroro
JeJIOBeKa.



JKO0JI0TrHYeCKOe BOCIIUTAHHE:

OpHUEHTAIINEH Ha TPUMEHEHNE MAaTEeMaTUISCKUX 3HAHUIA JUIS PEIICHUs 3a/1a4 B 00JIACTH COXPAHHOCTH OKpYXKa-
IOILIEN Cpe/ibl, INIAHUPOBAHUS ITOCTYIKOB M OLEHKH UX BO3MOXKHBIX MOCIEICTBUN Ul OKPYKAIOIIEH Cpeabl;
OCO3HaHWEM III00ATBHOTO XapaKTepa YIKOJIOTHYECKUX MPOOIEM U IMyTEH UX pelIeHusI.

JIn4HOCTHBIE pe3y/IbTaThl, 00eceYrBaOIIHe AJANTANNI0 00YyYAIIErocs K U3MEHSIIHMMCH YCJIOBUAM
COLMAJILHOM M NPUPOJIHOM CPeAbI:

— TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBUSX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOE€H KOMIIETEHT-
HOCTH Y€pe3 MPAKTUUYECKYIO AESTEIbHOCTh, B TOM YHCIIE YMEHHE YUUTHCS Y APYTUX JHOJeH, Tproope-
TaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIIETEHLIUU U3 OIBITA IPYTUX;

— Heo0X0IUMOCTHIO B (DOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4Hciie (OpMYyTUPOBAThH UICH, TIOHSATHS,
TUNOTE3bl 00 00BEKTaX U SBJICHUSIX, B TOM YHCIIE paHee HEe U3BECTHBIX, OCO3HABATH NE(UIIUTHI COO-
CTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

— CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI3OB,
TpeOyIOMHiA KOHTPMEP, KOPPEKTHPOBATH MPUHUMACMEBIE PEIICHUS U ICHCTBUS, POPMYITUPOBATH U Olle-
HUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTanpeMeTHbIE pe3yIbTaThl OCBOCHUS MPOTPaMMbl y4eOHOTO Kypca «I eoMeTpus» XapaKTepu3yIOTCs OBJIa-
JICHUEM VHUBEPCATbHBIMU HO3HABAMEIbHBIMU OCLICIBUSIMU, YHUBEP CAIbHBIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCANbHLIMU PeYIAMUBHBIMU OCLICTNEUIMU.

1) Vuueepcanvuvie noznasamenvhvie oelicmeus obecneuusarom Gopmuposarue 6a306blx KOCHUMUBHBIX
npoyeccos 0oyuarouwuxcs (0ceoenue Memoo0s8 NOZHAHUSL OKPYHCAIOWEe20 MUPA,; NPUMEHEHUE T0SULECKUX,
ucc1e008amenbCKux onepayutl, yMmeHut pabomams ¢ uHgopmayueti).

Ba3oBble jiornueckue aeicTBUs:

— BBISABJIATH U XapaKTEPHU30BaTh CYIIIECTBEHHbBIE MPU3HAKN MaTEMaTHUYECKUX 0ObEKTOB, TIOHATHH,
OTHONICHHUI MEXTY MOHATUAMU; (POPMYIIMPOBATH OTPEICIICHUS TTOHTHIA; YCTAHABIIUBATE CYIIC-
CTBEHHBIN MPU3HAK KIaCCH(PUKAIIUU, OCHOBAHMS ISl 0000IIEHNS U CpaBHEHHU S, KPUTEPUU TTPOBO-
JMIMOTO aHAJIN3a,

— BOCHPUHUMATH, POPMYITHPOBATH U TPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

— BBISBJIATH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3HM U IPOTHUBOpEUHs B haKTax, JaHHBIX,
HAOJIOJICHUSX U YTBEPKICHUSX; TIPEIaraTh KPUTEPHUH ISl BBISIBIICHUST 3aKOHOMEPHOCTEH U TTPOTH-
BOpEYUil;

— JIeNIaTh BBIBOIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JICTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJTIOUYEeHUN, YMO3aKIIOUeHUH 110 aHAJIOTUH;

— pa30mpaTh JI0Ka3aTeIhLCTBA MATEMATHICCKUX YTBEPKICHUH (MPSAMBIC U OT MPOTUBHOTO), TPOBOIUTH
CaMOCTOSITENIbHO HECTIOKHBIE TOKA3aTeIhCTBA MaTEMaTHUECKHX (DaKTOB, BRICTPAMBATh apTyMEHTAIIHIO,
MIPUBOJIUTH TIPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

— BBIOMpATH CcIIOCO0 penieHus yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,

BBIOMpaTh HaHOOJIee TIOIXO SN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTCPUEB).
ba3oBble uccieroBarebCcKHe 1eHCTBUA:

— WCIOJIb30BaTh BOMPOCHI KaK MCCIIEA0BATEILCKUH HHCTPYMEHT IMO3HAHUS, (DOPMYIIHPOBATH BOIIPOCHI,
bukcupyromnme IpoTUBOpeIre, IpodIeMy, CAaMOCTOSTENBHO YCTaHABIMBATH HCKOMOE U JaHHOE, (op-
MHUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITHIO, MHCHHE,

— TPOBOAUTH IO CAMOCTOATEIHHO COCTABIIEHHOMY TUIaHY HECTIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOe
UCCIIEIOBAaHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCUMOCTEH
00BEKTOB MEKIY COO0M;CaMOCTOATENEHO (hOpMyTUpOBaTh 000OIICHNS U BHIBOJIBI IO PE3YIIbTa-

TaM MPOBEAEHHOTO HAOIIOICHHUS, HCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJTYYCHHBIX pe-
3yJIbTAaTOB, BBIBOJOB U 00OOIICHUH;

— TIPOTHO3MPOBATH BO3MOKHOE PA3BUTHE MPOIIECCA, @ TAKXKE BBIIIBUTATH MPEATIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

— BBISBJIATH HEJJOCTATOYHOCTh U M30BITOYHOCTh MHPOPMAITNH, JTAaHHBIX, HEOOXOAMUMBIX ISl PEIICHUS
3a/1a4H;

— BBIOMpATh, AaHATU3UPOBATH, CHCTEMATH3UPOBATH M MHTEPIIPETUPOBATH HH(POPMALIUIO PA3THUHBIX



BUJOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh (hOpMyY IpeACTaBICHU MH(POPMAIIUHN U UIUTIOCTPUPOBATH PEIIAEMBbIE 33]a4l CXEMAMH,
IyarpaMMamu, HHOU Tpadukoil 1 nX KOMOMHAIUSMU;

— OLEHUBATh HaJI&KHOCTh MHPOPMALIUH 110 KPUTEPUSIM, NPEATI0KEHHBIM YUUTEIEM WIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

2) VHueepcanvhvle KOMMYHUKAMUBHbLE OeliCMBUs 06eCneyusarm chopmupo8aAHHOCHb COYUATLHBIX

HABbIKOG 00YYAIOUUXCAL.

Oo01menue:

— BOCIIPUHUMATH U (POPMYIUPOBATH CYKICHUS B COOTBETCTBHUHU C YCIOBUSAMU H LEISIMU OOIIICHHS;
SCHO, TOYHO, IPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMCbMEHHBIX TEKCTaX, AaBATh
HOSICHEHHSI 110 XOJIy PEIICHHUs 3aa4l, KOMMEHTUPOBATh MOJIy4YEHHBIN pe3ysIbTar;

— B X0/JIe 00CYKJECHHUS 33/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYkK/1aeMOM TeMbl, IPOOIEMBbI, peIaeMon
3aJ1a4u, BHICKA3bIBATh U/I€H, HALIEJICHHBIEC Ha MMOMCK PEIICHHS; COTIOCTABIISTH CBOM CYXKACHHUS C CYXK-
JEHUSAMU JAPYIUX YYaCTHUKOB JIMaJIora, OOHapyKUBATh Pa3IMyuue U CXOACTBO MO3UILIMIA; B KOPPEKT-
HOW popme popMyITHpOBaTH pa3HOTIIACHS, CBOU BO3PAKCHHS,

— TPEACTaBIIATh PE3YNbTaThl PELICHUS 3aa4H, IKCIIEPUMEHTA, UCCIIEJOBAHUS, IPOEKTA; CAMOCTOSI-
TEJIbHO BBIOMPATh OPMAT BHICTYIUICHUS C YIETOM 33124 MPE3EHTAINN 1 0COOCHHOCTEH ayIuTo-
pHH.

CoTpyaHu4ecTBO:

— TIOHUMATh ¥ UCIOJb30BAThH PEUMYILECTBA KOMaHIHOW U HHAMBUYaIbHON paOOThI IPU PELIEHUN
y4eOHBIX MaTeMaTHUECKUX 334,

— TPUHUMATB 11€JIb COBMECTHOM J1E€ATEIIbHOCTH, IUIAaHUPOBATh OPraHU3ALMI0 COBMECTHON paboTHl,
pacrpenenatb BUAbI paboT, J0roBapuBaThCs, 00CYKIaTh MPOIECC U pe3yabTaT paboThl; 00001IaTh
MHEHHUS HECKOJIbKUX JIOJIEH;

— y4acTBOBAaTh B IPYNIOBLIX (popmax paboThl (00CykAeHUS, 0OMEH MHEHUSIMHU, MO3TOBbIE LITYPMBI U

ap.);

— BBIIIOJHATH CBOIO 4acCThb pa60Tr,1 1 KOOPANMHUPOBATH CBOU JIGI\/'ICTBI/IH C IpYruMu 4JICHaMH KOMaH/Ibl;

— OLIEHUBATh Ka4eCTBO CBOETO BKJIaJ1a B OOIIMIA MPOIYKT O KPUTEPHUSIM, CPOPMYINPOBAHHBIM
y4aCTHUKaMU B3aMMOJEHCTBHUS.

3) Vuusepcanvuvie pecyniamugnvie oeticmeaus 06ecneyusarom hopmuposanue CMblCI08bIX YCMAHOBOK U

JHCUBHEHHBIX HABbIKOG Auynocmuy. CaMOOpraHu3aLus:

CaMOCTOSITENILHO COCTABJIATH IJIaH, AJITOPUTM pPEIIeHUs 3a/1aui (UM €ro 4acTb), BEIOUPATh CIIOCO0 pereHus ¢
Y4€TOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBATh M KOPPEKTUPOBATH BapHU-

aHTBI peleHUH ¢ y4€TOM HOBON MH(OpPMAIUH.
CaMOKOHTPOJIb:
— BIJIAJIETh CIIOCOOAMU CAaMOIIPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3ysIbTaTa peleHus
MaTeMaTHYeCKOM 3a71auM;
— MpEIBUJETh TPYJHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPHU PELLICHUU 331a4l, BHOCUTh KOPPEKTUBEI B
JESITeIbHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWEHHBIX OIINOOK, BBISIBIEHHBIX TPYIHOCTEH;
— OLIEHUBATh COOTBETCTBUE PE3ybTaTa ACATEIbHOCTH OCTaBIEHHON 1IETTH U YCIOBUSAM, OOBACHITD

IMPUYIUHBI JOCTUXXCHUA NI HEJOCTUKCHUA LCIIN, HAXOIUTH OHII/I6Ky, JaBaTb OUCHKY HpI/IO6peTéHHOMy

OITIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTro Kypca «I'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIIETO 00pa30oBaHus JODKHO 00eCIeunBaTh

AOCTHIKCHUC CIICAYIOIUX NPCIMCETHBIX O6pa30BaTCJ'IBHBIX PE3YyJIbTATOB:

— 3HaTh TPUrOHOMETpHUECKHEe (QYHKIIUU OCTPHIX YIJIOB, HAXOJUTH C UX MOMOILBIO PAa3IUYHbIE 3JI€MEHThI
IPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHre IPSIMOYTOIbHBIX TPEYTOIbHUKOBY). HaxoauTs (¢ momMomiso

KaJIbKYJIATOPA) JUTUHBI U YTITBI JIJIS1 HeTAOTMYHBIX 3HAYCHHH.
— Tlonb3oBatbes hopMyliaMu IPUBEICHUSI © OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIAECTBOM JIJISI
HAXO0XJICHUS COOTHOIICHUH MEXy TPHTOHOMETPHUCCKUMHU BETHIUHAMHU.
— Hcnonb3oBaTh TEOpEMBI CHHYCOB M KOCHHYCOB /ISl HAXOXKICHUS Pa3IUYHBIX SJIEMEHTOB TPEYroJib-
HUKa («pelIeHue TPEYTOJIbHUKOBY), IPUMEHSATh MX MPU PEIICHUH T€OMETPHUISCKUX 3a/1a4.
— Brnagets nonsiTusiMu ipeodpazoBaHus 000 s, COOTBETCTBEHHBIX JIEMEHTOB MOI00HBIX (DUTYD.
— Tloyb30BaThCs CBOMCTBAMH MOTOOMSI TPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATH JUIMHBI U HAXOIHUTh
yIiIbl y ToA00HBIX ¢uryp. IIpumMeHsaTs cBoWcTBa 101001 B IPAKTUYECKUX 3aadaX.



— YMeTh NPUBOAUTH TPUMEPHI TOJTIOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

[Tonp30BaThCst TEOpEMaMHK O IPOU3BEACHUU OTPE3KOB XOP/, O IPOU3BEICHUH OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCsl BEKTOPAMHU, IOHUMATh UX TEOMETPUICCKUN M (PU3NICCKUN CMBICI, TPUMEHSTh UX B
PEIICHUN TEOMETPUUYECKUX U (PU3UUECKHX 3a7ad.

— TIpuMeHsITh CKaJIIPHOE NMPOU3BEICHHE BEKTOPOB ISl HAXOXKICHHS JUTUH H YTIIOB.

[Tosb30BaThCst METOIOM KOOPIMHAT HA TUIOCKOCTH, TIPUMEHSTH €T0 B PEIICHUU T€OMETPUICCKIX U
NPaKTUYCCKHX 3a/1a4.

Bragets NOHATHSIMY MPABIUIIBHOTO MHOTOYTOJILHUKA, JJTMHBI OKPYKHOCTH, JUTHHBI TyTH

OKPY>KHOCTH ¥ PaJIMAaHHON MEpBI YIJia, YMETh BRIYUCIIATH IUIOMA/Ib KPYTa U €ro 4acTei.

— IIpuMeHsITh MOJIydeHHBIC YMEHHSI B TPAKTUYECKHX 3a7a4ax.

HaxonuTh ocu (WU LIEHTPBI) CAMMETPUH (DUTYD, IPUMEHSTH ABMKEHHS TUIOCKOCTH B IPOCTEUIIIMX
ClTyyasix.

[TpuMeHSTh OTYyYCHHBIC 3HAHKS HA MPAKTHKE — CTPOUTH MaTEMAaTUYCCKHE MOJICITU JUTS 3a7a4peallbHOM
YKU3HU ¥ IPOBOJIUTH COOTBETCTBYIOIINE BEIYUCICHUS C IPUMEHEHUEM OO0 M TPUTOHOMETPHICCKHUX
GbyHKIHH (T107163y5Ch, TI€ HEOOXOANMO, KAITBKYISITOPOM).



TEMATUYECKOE IINTAHUPOBAHUE

Ne  |[HaumenoBanue pazaenon| KomnuecTBo yacoB | [lata Byl nesTenbHOCTH Busl, hopMbl DJIEeKTPOHHBIC

/o W TEM NPOTPAMMBL  lovorey  feonrp. [mpakT KOHTPOJIA (mudpoBrie)

pab6.  [pab. o0Opa3oBaTeibHbBIC
pecypcesl

Pa3znen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Penienne TpeyroJibHUKOB.

1.1. |OnpeneneHne TPUTOHO- 2 -OOpMyYIIHPOBATH OMPEICIICHNS TPUTOHOMETPUYUSCKUX GYHKIMI [YcTHBINA onpoc  |https://www.yak-
METPUIECKUX (PYHKIUI TYTBIX U MIPSAMbIX YTJIOB.; lass.ru/p/geometria/9-
yrsios ot 0° 1o 180°. klass/sootnosheniia-

1.2, |Kocuuve i cuave mpsi- 12 -BBIBOJMTE TEOpEMY KOCHHYCOB U TeOpeMy CUHYCOB (¢ pagauycom|l [uceMeHHBII mezhd_u—storonaml-|-

o g erp OIMCAaHHOW OKPY>KHOCTH). ; oTpoc uglami-treugolnika-
MOTO ¥ TYNIOTO yTJIa. py - p - - .
skaliarnoe-proizvedeni_-

1.3. [Teopema KOCHHYCOB. 2 -BLIBOILMVTL TEOpEMY KOCHHYCOB M T€OpeMy CHHYCOB (¢ paauycomTectupoBanue  |9222/sootnosheniia-
(O6006mEnHast), Teopema OTHCAHHOH OKPYKHOCTH).; mezhdu-storonami-i-
CHHYCOB (C pajinyCcoM OITH uglami-treugolnika-
CAHHOM OKDPYXHOCTH) 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e75ec2

1.4. |HaxoxieHue mmH cro- | -PemaTh TPEYroNbHUKY. Onpoc 1o https://resh.edu.ru/sub-
DOH U BeJTMUNUH YITIOB PemaTh mpakTHYeCKHE 3aa4H, CBOAAIINECS K HAXOXKICHUIO MHAUBUTyanbHBIM [ject/lesson/2040/main/
TpEyTOJILHAKOB. Pa3IUYHbBIX 3JIEMEHTOB TPEYTOJIbHUKAX.; KapTOCKam

1.5. |[@opMya mIowmai Tpe- 2 -DopMynHpOBaTh ONPEIEIEHHUS TPUTOHOMETPUUECKUX (GYHKIME |Y cTHBIHM onpoc  |https://skysmart.ru/arti-
YTOJIbHHKA Yepe3 JBE TYIBIX U MPSMBIX yIJIOB.; cles/mathematic/Kak-
CTOPOHDI H YroJI MeskILy -BbIBOUTH TEOpPEMY KOCHHYCOB U TEOPEMY CHHYCOB (C pajiy- nayti-ploshchad'-pryamou-
UM COM OTIMCAHHOW OKPYXHOCTH).; gol'nika

1.6. |PopMyia mIomany ye- 2 -Pemarp TpeyronbHuK.; [TuceMeHHBIT https://www.resol-
THIPEXYTOIbHIKA Yepes3 Pemiath npakTHYeCKUE 3a1a4H, CBOASIINECS orpoc venta.ru/spr/planime-
ero 1MaroHaIM M yrou K HAXOXKCHUIO PA3IMYHBIX 3JICMEHTOB TPEYTOJIbHUKAX. ; try/sgf.htm
MEKTy HUMHU.

1.7. |[Ipaktuueckoe 3 -Pemate npaktuveckue 3agaqn, CBOSAIIHECS TecTupoBanue https://www.resol-
[IpUMEHEeHNUE K HaXOXJICHUIO PAa3IMYHBIX HIIEMEHTOB TPEYTrOJIbHHUKAX. ; \venta.ru/spr/planime-
ITOKA3aHHBIX TEOpEM try/sqf.htm
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Paznen 2. Ilpeoopa3oBanue nono6usi. Merpnyeckue COOTHOIEHHS B OKPYKHOCTH

21. [[loHsTHE O 2 -OcBanBaTh MOHATHE TTPe0Opa30BaHUS TTOO0US; 'Yernpiit onmpoc  |https://in-
peoOpa3oBaHUM fourok.ru/prezentaciya-po-
rmoao0us



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://resh.edu.ru/subject/lesson/2040/main/
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html

22, CoOTBETCTBEHHEIE 2 -HccnenoBars oTHOLIEHUE TMHEHHBIX 31eMEHTOB (puryp npulllucbMeHHbIi geometrii-na-temu-pro-
SIIEMEHTBI TI0I00HBIX Hp606pa30BaHI/II/I HOI[O6I/I$I.; OIIpOC !Zvedeniv_a-otrezkov-hord-
uryp. -Haxoauth mpuMepsl mMoa00Hs B OKPYKAIOUICH CHCTBHU- i-sekuschin-2896250.html

TEJILHOCTH. ;
2.3, [Teopema o mpomssee- 2 -BbIBOANTD METPUYECKHE COOTHOLICHUSI MeXK Ty oTpe3kamu [Tectuposanne  |https://in- _
HIH OTPE3KOB XOPJI, TEO- XOpA, CEKYLINX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIIUCAaH- fOUFOK-W_/ prezentaclya-po-
peMa O IPOM3BE ICHHH HBIX YIJIOB U MOJOOHBIX TPEYroNbHUKOB. OCBaMBAThH MMOHSTHE geometrii-na-temu-pro-
peo6DA3OBAHMS HONOBHS.: izvedeniya-otrezkov-hord-
OTPE3KOB CEKYIIUX, TEO- peoop A ’ . i-sekuschih-2896250.html
peMa 0 KBajpaTe Kaca- -MccnenoBars OTHOIIEHUE JIMHEHHBIX 37IEMEHTOB (pUryp npy| https://interneturok.ru/les-
TeTBHOM. 1IPOOPA30BAHMH NON00MS; son/geometry/9-klass/ito-
-BpIBOIUTH METpUUECKHE COOTHOIIEHUS MEXAY OTPE3KaMU qovoe-povtorenie-kursa-
XOpJ, CEKYLIMX M KacaTeJbHBIX C MCIOJIb30BAHUEM BIIMCAH- geometrii-za-79-
HbIX YTJIOB U HOI[O6HI>IX TPCYIr'OJIbHUKOB.; klassy/tochka-vnutri-i-vne-
Pemate reomerpuueckue 3amaud U 3aJaud U3 peaIbHOM okruzhnosti
PKU3HU C MCII0JIb30BAaHUEM TOI00HBIX TPEYTOJIbHUKOB. ;

2.4. |[IpuMeHeHUe B pelIcHUN 3 -Pemate reomeTpryeckue 3aauun U 3a7aud U3 peanpHoil  [Ompoc mo
reOMETPUYECKHX 3a/1a4 PKU3HH C UCTIOJIB30BAHUEM MOJJOOHBIX TPEYTOJIHLHUKOB.; KapToyKaM

Mtoro mo pazneny 10

Paznen 3. Bektopsl

3.1. (Onpenenenne BEKTOpOB, |2 -Vcrionp30BaTh BEKTOPHI KaK HAIpaBICHHbIE OTPE3KH, MC-YcTHbIA onpoc  |https://www.yak-
CJIOXKEHHE U Pa3HOCTh ClIe0BaTh TEOMETPUYUECKHI (IepeMenienne) U (pu3ndecKui] lass.ru/p/geometria/10-
BEKTOPOB, YMHOKEHHE (CHJIa) CMBICIIBI BEKTOPOB. klass/vekto_rv—\{:pros—
BEKTOPa HA YMCIIO. transtve-deistviia-s-

3.2. |Dusnueckuii u reomer- |2 -Mcnonk30BaTh BEKTOPHI KaK HAIpPABJICHHbBIE OTPE3KHU, MC-IIMChMEHHbIIT ektorami-9248/opredele-
[PHYECKHI CMBICI BEKTO- ClieZIoBaTh F€OMETPUYECKHH (mepemelieHne) U (hu3ndecKuifonpoc nie-i-fizicheskii-smysl-

vektora-v-prostranstve-
POB. (cuia) CMBICIIbI BEKTOPOB.; 0286
-3HaTh ONPEJEIIEHNS CYMMBI M pa3HOCTH BEKTOPOB, YMHOXKe- T
HUsl BEKTOpa Ha YHCII0, UCCIEA0BAaTh T€OMETpUYecKuil u ¢u-
3UYECKHUH CMBICIIBI ATHX OIlepaluil.;

3.3. [Paznoxxenue BekTopa mo |2 -Pemars reomeTpruecKue 3aa4uu ¢ HCIOJIb30BaHHEM BeKTO-{ ectupoBanue  [https://resh.edu.ru/sub-
ITBYM HEKOJJTHHEAPHBIM POB.; ject/lesson/3038/main/
BEKTOpaM.

3.4. |KoopauHaTel BeKTOpa 2 -PacknanpiBate Ha BEeKTOpA. Onpoc https://www.yak-

3.5. [CkamspHoe npouseeae- |1 -HaxoauTs ckasipHOE IPOW3BEACHNE BEKTOPOB, €TO IMPpUMEHE- |Y CTHBIH OIpoc lass.ru/p/ qeometl’_l.a/9-
HIE BEKTOPOB, €ro MpH- HIC [T HAXOXKJICHUS JIJTHH U YTJIOB. Klass/ sootnoshenu-aj
MEHEHHUE JUISl HaX OKIe- Mmezhdu-Storonami-i-

HYs JUIUH U YTIIOB. uqla_ml-treuqol_nlka- _

3.6. [Pemrenue 3amau ¢ momo- |1 - Pemath 3a71a41 ¢ MOMOIIBIO BEKTOPOB. [TricbMeHHBIN skaliarnoe-proizvedeni -
I1[bI0 BEKTOPOB orpoc
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3.7. [[IpumeneHue BeKTOpoB |1 -IIpuMeHATH BEKTOPHI TSI PEIIEHNS 3a1a4 KUHEMAaTUKK U Me- |TectupoBanme  [9222/skaliarnoe-pro-
IS pEIIeHMsI 3a]1a4 KU- X aHUKHA izvedenie-vektorov-
HEMATUKH U MCXaHUKHU svoistva-9526
KonrposisHas pabora 1 https://znanio.ru/pub/317

Toro mo pazueny: 12

Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH

4.1. |/lekapToBbl KOOpAMHATHI (1 -OcBauBath MOHATHE MPSIMOYTOJIBHON CUCTEMBI KOOPAHHAT,[Y cTHBIH onpoc  |https://infourok.ru/kon-
TOYEK Ha MIIOCKOCTH. IeKapTOBBIX KOOPAMHAT TOUKH.; spekt-uroka-uglovoj-koef-

4.2.  [YpaBHeHHe HpsMOIL 1 -BbiBOINTE ypaBHEHHUE MPSIMOM M OKPY)KHOCTH. ; [TuceMeHHBIH ficient-pryamoj-s-podgo

orpoc

4.3.  [YrnoBoii ko3¢ duiuent, |1 -BoiensTh MONHBIN KBaapaT JJIs1 HAXOXICHHUS 1IeHTpa U pa-lecTuposanue https://www.yak-
TaHTCHC yTJIa HAKJIOHa, yca OKPYKHOCTH I10 €€ YPaBHEHMUIO. ; lass.ru/p/geometria/9-
[apasLIelIbHbIE U IIePIICH- klass/metod-koordinat-
ITMKYJISIPHBIC TIPSIMBIC 9887/uravnenie-okru-

4.4.  |YpaBHeHHE OKPY>KHOCTH. |1 BeIBOgMTE ypaBHEHHE OKPYKHOCTH. Ompoc 1o Zhnosti-uravnenie-pri-

PP 24 ' AT YP pyx g P amoi-12247/re-bbd7dd94-
PTOHK cd7h-473e-b426-

4.5. |[Haxoxnenue koopauHar |1 -Pemiath 3aauv Ha HaXOXKJICHUE TOYEK MEPECEUCHUS Mps-{Y CTHBIA ONpocC 06cch9c0efa3
[TOUCK HIEPCCCICHUA MBIX M OKPY>KHOCTEH ¢ TOMOILBIO METOJ1a KOOPJIUHAT.;

OKPY>KHOCTH H TIPSMOU

4.6. Mertox koopauHaT ipu (1 -Pemath 3a1aun Ha HaXOXAEHUE TOYEK NepecedeHus: nps-lIncbMeHHbIH https://resh.edu.ru/sub-
[PCIICHUN T'€OMETpPHUYC- MBIX U Opr)KHOCTeﬁ C IOMOIIBIO METO/A KOOPIMHAT.; OIIpOC ject/lesson/2508/main/
CKHX 3a/1a4

4.7. |Mcnosnb3oBaHue Metoaa |2 -Pemrate 3a1aun Ha HaXOXKIEHUE TOYEK IepecedeHus mpsi-Iectuposanne  |https://resh.edu.ru/sub-
KOOPAMHAT B IPAKTHYC- MBIX U OKPYKHOCTEH € TIOMOIIBIO METO/Ia KOOPAUHAT.; ject/lesson/2508/main/
CKHX 3aj1a4ax

lToro mo pasaeny: 9

Pasnea 5. [IpaBuiibHble MHOTOYTOJILHUKH. [UINHA OKPYKHOCTH U IUIOIIAAb Kpyra. Beruucienue miomanei

5.1. [[IpaBHIBHBIC MHOTO- 1 -DopMyIIUPOBATH ONPEJIEIEHIE PABIUILHBIX MHOTOYT0JIb- [ONpoc 1o https://www.yak-
yYTOIbLHUKH, BEIYUCIICHUE HUKOB, HAXOIUTH UX DJIEMEHTHI.; MHAWBUYaJIbHBIM IaSS.rU/p/qeometrla/g' .
X DJIEMEHTOB. -ITonp30BaThHCSI MOHATHEM JUTHHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOIKAM klass/dlina-okruzhnosti-i-

C IIOMOIIBIO NPABUIBHBIX gl20431h/chad_-lkruqa-
= pravilnye-
[N -OopMyIHpPOBATH ONPEICIICHUE TPAaBHIIBHBIX MHOTOYTOJIb- [¥Y CTHBIH OIIPOC 1=

5.2.  [duciio P U AJrHA OKPYK PMYJIp pen . p yr p mnogougolniki-9246/re-

HOCTH. HHUKOB, HAXOJUTb UX 3JICMCHTHI., ) 083bb30f-8304-4d02-
-ITonb30BaThCS MOHATUEM JIJTMHBI OKPYKHOCTH, BBEAEHHBIM 2739-40bb351ch45d
C TOMOIIBIO MPABHIIBHBIX

5.3. |[liuna nyru 1 -OopMynHupoBaTh ONpeIeIeHNE TPABUIBHBIX MHOTOYTOJb- [[IMCEMEHHbIH https://www.yak-

OKPY>KHOCTH. HMKOB, HAXOJUTH MX DJIEMEHTBL.; 01poc lass.ru/p/geometria/9-
-ITonp30BaTHCsI MOHATHEM [UIMHBI OKPYKHOCTH, BBEIEHHBIM klass/dlina-okruzhnosti-i-
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826

C IOMOLIBIO MPaBUJIBHBIX

ploshchad-kruga-

9241/dlina-okruzhnosti-

5.4. [Paimannas mepa yrma. |- H;Ifgé)l\il{};ilngBaTb onpez[eneHH.e IpaBUILHBIX MHOTOYT0JIb- (TecTHpoBaHue loshchad-kruga-0494/re-
» HAXOITH HX SJCMCHTBI, ) 80ba7b3a-e82c-4b90-
-ITob30BaTHCS MOHIATHEM JITMHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C IMOMOIIBIO MTPABUIIbHBIX
5.5. [[L1owags kpyra u ero 1 -OopMynHupoBaTh ONpeneIeHNe TPaBUILHBIX MHOTOYTOJIb- [ONpoc 1o https://www.yak-
bIIEMEHTOB (CEKTOpa H HIKOB, HAXOUTD MX JJIEMEHTBL; MHIHBUIYaTbHBIM Iass.ru/p/qeometria/Q- N
CerMeHTa). -ITonp30BaThCs MOHATHEM JUIMHBI OKPY)KHOCTH, BBEIEHHBIM [KAPTOIKaM klass/dlina-okruzhnosti-i-
C IIOMOILBIO TPABUIILHBIX ploshchad-kruga- _
5.6. [Berumcienne miomaneii |2 -DopMyTUpOBaTh ONpEICICHUE PABUIILHBIX MHOTOYTOJIb- |Y CTHBIH 0mpoc 9241/dlina-okruzhnosti-
o ploshchad-kruga-9494/re-
(bHryp BKITIOYAIOMIX HUKOB, HAXOUTh UX DJICMEHTEHL.; ) 30ba7b3a-e82¢-4b90-
DIIEMEHTHI KpyTa. -ITosp30BaTHCSI MOHATHEM UTHHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C IMOMOIIBIO ITPABUIIbHBIX
l1Toro mo paszaeny: 8 [luCoMEHHbIH
onpoc
Pa3zgen 6. JIBUKeHUS MJIOCKOCTH
6.1. [[Tomsitue o nBixenuu |1 -Pa3bupars npuMepsl, WILTIOCTPUPYIOIINE TOHITHS JBHXKe- [Onpoc 1mo https://www.yak-
[I0CKOCTH HUsl, [ICHTPOB U OCEH CHMMETPHH.; MHIMBUYallbHBIM (|ass.ru/p/geometria/9-
-DopMyIHPOBATH ONPEIEICHHUS MapalIeIbHOTO TIepeHoca, [KapToIKaM klass/dvizhenie-
[TOBOPOTA U OCEBOM CUMMETPHH.; 10434/poniatie-dvizhe-
6.2. |[TapasmtenbHblii nepeHoc, |- -BEIBOIUTE MX CBOMCTBA, HAXOAUTH HEMOABHMKHBIE TOUKH.; |YCTHBIH onpoc  [Niia-sSimmetriia-
OBOPOT M CUMMETPHS HaxoauTp eHTpbl ¥ ocu cUMMeTpuUil mpocTeiiux Guryp 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10
6.3. |Ocu 1 ueHTpHI 1 -[IpuMeHsTh TapaUIeTBHBINA IEPEHOC M CHMMETPHIO TIp  [[IuChMeHHbIH https://infourok.ru/urok-
cumMeTpun [PEIICHNY TEOMETPUUYECKUX 3a/1a4 (pa30upars mpuMepsl).;  [ONpoC po-matematike-dlya-
6.4. |[pocreiimmue npumere- |2 -McrionB30BaTh JUIs OCTPOCHHS M necneaoBannii uugpo- [Tectuposarme  [Klassa-pravilnie-
HUs B PEIICHUH 33124 BbIE PECYPCHL.; mnogougolniki-resh-
1178089.html
lToro mo pasaeny: 6
Paznen 7. [loBTopeHue, 000011eHNe, CHCTEMATH3ANNS 3HAHU I
7.1. [[loBTOpeHHE OCHOBHBIX -OnepupoBath MOHATUAMU: (Urypa, TOUKa, IpsMasi, yroi, [Onpoc no https.//interneturok.ru/les-
[TOHSITHIT 1 METOIOB KYp- MHOTOYTOJIbHUK, PABHOOE/IPEHHBIN H PABHOCTOPOHHMIA Tpe-  [MHAMBHyatbHbIM [son/algebra/9-klass/ito-
YTOJBHUKH, IIPSMOYTOJIbHBIN TPEYrOJIbHUK, MEnaHa, Ouc-  [KapTodkaM govoe-povtorenie-Kursa-

coB 7—9 ki1accoB, 0000-
[IEHUE U CHCTEMAaTH3a-
LI1s] 3HAHW.

CEKTpHCa U BBICOTA TPEYroJbHUKA, apajliesorpamMm, pomo,
MPSIMOYTOJIbHUK, KBaJpaT, Tpanelus; OKpPY>KHOCTb, Kaca-

algebry-9go-klassa/pov-

torenie-i-sistematizatsiya-
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TeJbHas; PaBEHCTBO U 1o100ue GUryp, TpeyroJbHUKOB; Ia-
[PaJUICIIEHOCTD U TIEPIICHINKYISIPHOCTD IPSAMBIX, YTOJI MEXKIY
[PSIMBIMH, CAMMETPUS OTHOCUTEJIBHO TOYKHU U MPSIMOM;
TUTMHA, pacCTOSHIE, BEJIMYMHA YTIIa, TUIONIa b, HEPUMETP.;

kursa-algebry-7-9-klassa-

preobrazovanie-vyra-

zheniy https://www.yak-

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

fourok.ru/issle-

7.2.  [[Ipocreiiine reoMeTpu- Hcnonb3oBatk (GOpMyYIIbL: IEPUMETPA U TUIOMIAAN MHOT0- Y cTHBII ompoc dovatelskaya-rabota-po-
aecKue GuTYypHI M HX YTOJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOIIAHN Kpyra, 00bEMa matematike-na-temu-
CBOMCTBA. IIPSAMOYI'OJILHOTO MAapaJUICIICTIMIICA. obobshenie-i-sistema-

7.3. [U3mepenue OmnepupoBarh OHATHAMA: GUrypa, TOUKa, npsiMast, yro,  [[(luceMeHHbIH tizaciya-uchebnogo-mate-
reOMETPUUYECKHUX MHOTOYTOJILHUK, PABHOOSIPEHHBIN U PABHOCTOPOHHUI Tpe- [OHPOC riala-kursov-7-9-klassov-
BEITMYMH. YTOJIbHUKH, IPSMOYTOJIbHBINA TPEYTOJIbHUK, MEeIMaHa, Ouc- 4314350.html

CEKTpHCa U BBICOTA TPEYTOJbHUKA, apajlIeorpamMm, pomo,
[IPSIMOYTOJIBHMK, KBaJpaT, Tpanelus; OKpy>KHOCTb, Kaca-
TebHAs; PABEHCTBO M 1o100ue GUryp, TpeyroJbHUKOB

7.4. [TpeyronbHUKN. -OrnepupoBaTh MOHATHAMHA: QUTYpa, TOUKA, TIpsiMasi, yroi,  [Ompoc no
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIA U PABHOCTOPOHHUMN Tpe- [MHAUBUYaIbHBIM
YTOJIbHUKH, IPSIMOYTOJILHBIN TPEYTOJIbHUK, MelnaHa, ouc-  [KapTotuKaMm
CEeKTpHUCa U BbICOTA TPEYroJbHUKA, apajiienorpaMmm, pomo,
[IPSIMOYTOJIBHUK, KBaJApaT, TPAIELMs; OKPYKHOCTb, Kaca-
TebHasl; paBEHCTBO U 1101001€e (pUryp, TpeyrojbHUKOB

7.5. |[[TapannensHele u -OnepupoBaTh MOHATUSAMHU: PUTYpa, TOUKA, psiMasi, yroji,  |YCTHeI onpoc  [https://www.yak- )
[EpIEHINKYIAPHbIE MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U paBHOCTOPOHHUI Tpe- lass.by/p/ r_naterr_1at|ka/ 5-
[psIMBIE. YTOJIBHUKH, IPSIMOYTOJIBHBIH TPEYrOJIbHUK, MeIMaHa, Ouc- klass/nagliadnaia-ge-

CEeKTpHCa U BbICOTA TPEYroJbHHUKA, apajienorpaMm, pomo, ometriia-12325/parallel-
[PSMOYTOJIBHUK, KBAJIPAT, TPAICIHs; OKPY)KHOCTH, Kaca- nye-i-perpendikuliarnye-
TeJbHas; PaBEHCTBO U 1oj100ue GUryp, TpeyroJibHUKOB; Ma- priamye-12353
[PAIUIETIBHOCTD Y NEPIEHAUKYIIPHOCTD IPSIMBIX, YTOJI MEKIY
[IPSIMBIMU, CAMMETPHSI OTHOCUTEIILHO TOYKHU U IIPSMOI;
JUIMHA, paCCTOsIHUE, BEIMYHMHA YIJIa, IUIOIIAb, IEPUMETP.;
Vcnonb30Bath (OpMYIIbL: IEPUMETPA U TUIOMIAAN

7.6. |OKpY’KHOCTB 1 KpYT. -OrieprpoBaTh MOHATHAMH: (PUTYpa, TOUKA, IpsiMasi, yroi,  [[luceMeHHbIi https.//www.yak-
MHOTOYTOJIbHUK, paBHOOEIPEHHBI U paBHOCTOPOHHUI Tpe- [0TPOC lass.ru/p/geometria/9-

YTOJIEHUKH, IPSIMOYTOJILHBIN TPEYTOJIbHUK, MEeTHaHa, Onc-
CEeKTpHCa U BBICOTA TPEYroJbHHUKA, apajiesorpaMm, pomo,
MPSIMOYTOJTBHUK, KBaJpaT, TPAIIEIUs; OKPY)KHOCTb, Kaca-
TeJbHas; PABEHCTBO U 101001e GUryp, TPEYTrOJIbHUKOB; Ta-
[PaJUICIIEHOCTD U TIEPIIEHINKYISIPHOCTD IPSAMBIX, YTOJI MEXKIY
[PSIMBIMH, CAMMETPHUSI OTHOCUTEJIBHO TOYKHU U MPSIMOM;
TUTMHA, pacCTOSHIE, BEJIMYMHA YIiIa, TUIONIa (b, HEPUMETP.;

Mcnonp30Bath (OPMYIIBL: IEPUMETPA U TUIOIIAAN

klass/dlina-okruzhnosti-i-

ploshchad-kruga-

9241/dlina-okruzhnosti-

ploshchad-kruga-9494
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7.7. |[[eomerpuueckue
[MOCTPOCHHSI.

-OrnepupoBaTh NOHATHIMU: PUTYpa, TOUKA, PpsMasi, yrod,
MHOTOYTOJILHUK, PABHOOEAPEHHBIN U PABHOCTOPOHHHI Tpe-
YTOJIbHUKH, TIPSIMOYTOJILHBIN TPEYTOJIbHUK, MeIHaHa, ouc-
CEKTpHCA U BbICOTA TPEYTOJIbHUKA, MTapaJuIesorpaMm, poMo,
[PSIMOYTOJIbHUK, KBaAPaT, TPAIELHs; OKPYKHOCTbh, Kaca-
TeJbHAasl; paBEeHCTBO U 1101001e PUryp, TpeyrojibHUKOB; I1a-
[PAJLIIEIBHOCTD U IEPIEHAUKYIISIPHOCTD IIPAMBIX, YTOJI MEXKIY
[PSMBIMU, CAMMETPHUSI OTHOCUTENILHO TOUKH U MIPSIMOK;
IUTMHA, pACCTOsTHUE, BEIMYHMHA YTIIa, TUI0IIA/b, IEPUMETP.;
Mcnonb30Bath OpMyIIbI: IEpUMETpa U IUIOHIAIN

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-geometriches-

kie-postroeniya-

4502905.html

MToro no pa3geny:

OBLIEE KOJIMYECTBO YA-
COB I10 ITPOT'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

aaTa Tema ypoka
No IU1aH ¢bakr
IloBTOpeHue — 4 yaca

1. [Tomo6GHBIE TPEYTONBHUKH

2. Yetpipexyronpuuku. [Tnomanu reomerpuyeckux puryp

3. Brincansble, onMcaHHbIe U IICHTPAJIbHBIC YTIIbI

4. Jluaznocmuueckas Konmpoavhas paboma

Tpuronomerpus. TeopemMbl KOCMHYCOB U CHHYCOB. Pelnienue TpeyrojibHuKoB — 16 yacon

S. Ornpenenenue TpuroHomeTpudeckux GyHkuii yrios ot 0° no 180°

6. Onpenenenre TpuroHomeTpuueckux GyHkiui yrios ot 0° qo 180°

7. Kocunyc 1 cuHyC npsiMoro u TyInoro yria

8. KocuHyc u cuHyC nNpssMoro u Tymnoro yria

9. Teopema KOCUHYCOB

10. Teopema cuHyCcOB (C palyCOM OMHUCAHHON OKPYKHOCTH)

11. Haxoxaenue 1mH CTOPOH TPEeyroJIbHUKOB

12. Haxo>xieHrne BeJIMYiH YIIJIOB TPEYTOJIbHUKOB

13. dopmyia IUIOLIAIA TPEYTroJIbHUKA Yepe3 IBE€ CTOPOHBI U YTOJI MEXKTY
HAMMA

14. 3as1auy Ha BBIYMCIICHHE IUIONIAIA TPEYTOJIbHUKA

15. dopmyna mIonaal YeThIPEXYTOIbHUKA YepPe3 €ro JUAroHaIH U Yol
MEXIy HUMH

16. 3agaun Ha BBIYHUCIICHUE TIIOMIAAN YeThIPEXYTOIbHUKA

17. Pemenune TpeyroisHUKOB

18. Pemienue TpeyronbHUKOB

19. IToBTOpeHue 1o reme « TpUroHOMETPUSD)

20. Konumponvnas pabomaNel no meme « Tpuzonomempusn»

IIpeo6pa3zoBanue nogodousi. Merpuyeckue cOOTHOIIEHHUsI B OKPYKHOCTH — 10 yacoB

21. IToHsiTHE O Mpeobpa3oBaHUM TOI0OMS

22. I'omoterus. [Tomo6ue B )xu3HU

23. COOTBETCTBEHHBIE 3JIEMEHTHI I0JI0OHBIX (UTYD

24, IlepumeTpsl 1 mIOIAAM NOKOOHBIX GUTYD

25. Teopema 0 NpOU3BEIEHUN OTPE3KOB XOPI

26. Teopema 0 NpoU3BEIEHUHN OTPEZKOB CEKYIIUX

217. Teopema o0 KBagpare KacaTeJabHOU

28. IIpuMeHeHne B pellieHn reOMEeTPUUYECKHX 3a/1a4

29. [ToBTrOopenue no Teme «IIpeodbpazoBanue mogobusi. MeTpudeckue co-
OTHOIICHUST B OKPY>KHOCTID>

30. Konmpononas pavoma Ne2 no meme «llpeodpazosanue noooous.
Mempuueckue cOOMHOULIEHUS 8 OKPYIHCHOCHU))

BekTopsl — 12 yacoB

31. Onpenenenre BEKTOPOB

32. Cio’)keHre W Pa3HOCTh BEKTOPOB

33. YMHOXEHHE BEKTOpa Ha YUCIIO

34. PU3NYECKUN U TEOMETPUYECKUN CMBICII BEKTOPOB

35. Pa3noxeHne BeKTopa 1o JIByM HEKOJJTMHEAPHBIM BEKTOPaM

36. Pa3noxeHne BeKTopa 1o JIByM HEKOJJTMHEAPHBIM BEKTOPaM

37. KoopauHaThel BekTOpa

38. CBs13p MEXIy KOOPJAMHATAMH BEKTOPa U KOOPJIMHATAMH €r0 Havyayla u
KOHIIQ

39. CkansipHOoe Tpou3BeIcHUE BEKTOPOB




40.

Penienue 3a1a4 ¢ MOMOIIBIO BEKTOPOB

41. [TprmeHeHne BEKTOPOB JUIsl PelIeHUs 3aa4 KHHEMAaTUKH U MEXaHHUKHU
42. Konumponvnasn paboma Ne3 no meme «Bexmopuoi»
JleKapToBbI KOOPAMHATHI HA MJIOCKOCTH — 9 4acoB
43. JlexkapToBbI KOOPAWHATHI TOUYEK HA TJIOCKOCTH
44, YpaBHEeHHUE MPSIMON
45, VYrioBoit ko3¢ PUIMEHT, TAHTCHC YTJila HAKJIOHA, MapalyIeIbHbIC U
MEePIICHINKYJISIPHBIC TPSIMbIS
46. YpaBHEHHE OKPY>KHOCTH
47. Haxoxaenne KoopJMHaT TOYEK MepecedeHUs OKPYKHOCTH U MPSIMOI
48. Meto KOOpAMHAT NPU PEHICHUH T'€OMETPUUECKUX 3a/1a4
49. Hcnonp30BaHMe METO/Ia KOOPAMHAT B MPAKTUYSCKUX 3a]1a4ax
50. MeTo KOOpAMHAT B MPAKTUUECKUX 3aJ1adax
51. Konumponvnaa paboma Ned no meme «/[ekapmogvt Koopounamul Ha

njiocKkocmu)»

IIpaBuJbHBIE MHOT

OyIroJIbHUKH. JIJIMHA OKPYKHOCTH M IUIOIAAb Kpyra. Beluucienue miomajaei — 8 yacon

52. IIpaBmiibHBIE MHOTOYTOJIBHUKH, BEIYMCIICHUE UX DJIEMEHTOB
53. Uucno m v 1JIMHa OKPY>KHOCTH
o4, JliMHa nyru OKpy>KHOCTH
55. Pannannas mepa yrna
56. ITiomane kpyra
57. ILromans cexTopa U cerMeHTa
58. [Tnomaau ¢uryp, BKIIOYAIOMIUX 3JIEMEHTHI KpyTa.
59. Konumponvnaa paboma Ne5 no meme «Ilpasunvnvlie MmH020y201bHUKU.
VInuna okpysxcnocmu u niouwiaos Kpyza. Beltuucnenue niouwiaoeii»
JIBMKEHHSI ILIOCKOCTH — 6 4acoB
60. ITonsaTHE O ABUYKEHUH IIIOCKOCTH
61. [TapannensHbIN IEpEeHOC
62. IToBopoT U cummeTpus
63. OcH ¥ IEHTPBI CHMMETPUH
64. [Ipocreitmye npuMEeHEHNs] B pEIIEHNH 331a4
65 Hmozosas ammecmayus. Konmponvnas paboma Neb
IToBTOpenue — 3 yaca
66. ITono6GHBIE TPEYTOIBHUKH
67. Yetnipexyronsuuku. [Tnomanu reomerpuyeckux puryp
68. TeopeMbl CHHYCOB U KOCHHYCOB




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O ITPOHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI U151 YYEHUKA

Bri6epute yueOHbIC MaTeprabl
BBenure cBoil BapuaHr:
METOJJNUYECKUE MATEPHUAJIBI JIJISA YYUTEJIA

Bsenure nanaeie
MU PPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anextpoHHas mkomna. https://resh.edu.ru/
«Yuaun.py» — https://uchi.ru/

«Annexc. Yueouux» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

doxchopn https://foxford.ru/about

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

«Mapkermieiic 00pa3oBaTeJIbHbIX YCIYI»

«Aupekcy, «1C», «Yun.py», «Ckaitenr», «Koasapc»,
n3natenbetBo «IIpocBemenue» n apyrue. https://elducation.ru/
«uaTepueTYpox» —. https://interneturok.ru/
Oo0pazoBarenbHas miargopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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