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IHOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouas nporpamma mo yaeonomy kypcey "I'eomerpus” mis oOydaronuxcst 9 kiraccoB pa3paboTaHa Ha OCHOBE
denepanbHOrO rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa OCHOBHOTO O0IEro oO0pa3oBaHus ¢ y4ETOM
U COBPEMEHHBIX MHUPOBBIX TPeOOBaHMi, MPEABABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHUIO, U TPaTULUil
poccuiickoro o0pa3oBaHus, KOTOpble 00ECIEUYNBAIOT OBJIAZCHNUE KIIOYEBBIMH KOMIIETCHIIMSAMH, COCTABIISAIO-
IIMMH OCHOBY JJIsl HEMPEPHIBHOTO 00pa30oBaHUs M CaMOPA3BUTHS, a TAKXKeE LIEIOCTHOCTh OOILEKYIbTYPHOTO,
JMYHOCTHOTO M MO3HABATENIBHOTO pa3BUTHs oOydaromuxcs. B nmporpamme yuTeHsl ujeu u nonoxxeHus Kon-
LETIUA Pa3BUTHSL MaTeMaTH4YecKoro obpaszoBanusi B Poccuiickoii ®Denepannu. B smoxy nudposoit TpaHc-
¢dopmannu Bcex chep 4eT0BEUECKOM NeATETbHOCTH HEBO3MOXKHO CTaTh 0OOpa30BaHHBIM COBPEMEHHBIM YeJ0-
BeKOM 0e3 06a30BOi MaTeMaTH4YeCKOW MOATOTOBKHU. YK€ B LIKOJIE MAaTEeMAaTHUKa CIIY>KUT OMOPHBIM MPEIMETOM
IUISL U3YYEHHS] CMEKHBIX TUCIMIUIMH, a TOCIIe MIKOJIBl PeaTbHON HEOOXOJMMOCTBIO CTAHOBUTCSI HENPEPHIBHOE
oOpa3oBaHue, YTO TpeOyeT MOJHOLICHHON 0a30Boi 00111e00pa30BaTeNIbHOI MOATOTOBKH, B TOM YHCIIE U MaTe-
MaTH4YECKOM.

OT0 00YCIOBIEHO TEM, YTO B HAIIM JHU PACTET 4MCIIO Mpodeccuil, CBI3aHHBIX C HEMOCPEICTBEHHBIM MpUMe-
HEHHEM MaTEeMaTUKU: U B chepe IKOHOMHKH, H B OM3HECE, M B TEXHOJIIOTUYECKUX OOJIACTSX, U Jake B TyMaHH-
TtapHbIX chepax. Takum 00pa3zom, Kpyr HIKOJIBHHUKOB, JJII KOTOPBIX MaTeMaTHKa MOXET CTaThb 3HAYUMBIM
IIPEIMETOM, PaCILIUPSIETCS.

[IpakTudeckast MoJe3HOCTh MaTeMaTUKKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SBIAIOTCS (yHIaMEHTAIbHbIC
CTPYKTYpBhI HallIEro MUpa: IPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHbBIE OTHOIICHUS OT MPOCTEHIINX, yCBa-
MBaE€MbIX B HEMOCPEJACTBEHHOM OIIBITE, IO JAOCTATOYHO CIIOKHBIX, HEOOXOJIMMBIX JJIsl Pa3BUTUS HAYYHBIX U
NPUKIAJHBIX UAeH. be3 KOHKpEeTHBIX MaTeMAaTUYECKUX 3HAHUM 3aTpyIHEHO MOHUMAaHUE NMPUHIUIIOB YCTPOM-
CTBa M HMCIOJIb30BAHUS COBPEMEHHOW TEXHHKH, BOCIPHUSATHE M MHTEPIpPETAIUs Pa3sHOOOpa3HOM COLMATbHOMH,
HSKOHOMHYECKOW, MOJIUTHYECKON uHpopMaruu, Manod(pQeKTHBHa MOBCEAHEBHAs NPAKTUYECKAs IesITeIb-
HOCTh. KaxaoMy uenoBeKy B CBO€H KU3HU NPUXOAMUTCS BBINOJIHATH PACUEThl U COCTABIISTH AJITOPUTMBI,
HaxOJUTh U MPUMEHATH (HOPMYJIbI, BIAJACTh NMPAKTHUYECKUMHU MPUEMAMH T€OMETPUUYECKUX H3MEPEHUN H T10-
CTPOCHH, UnTaTh HH(GOPMAIUIO, IPEACTABICHHYIO B BUJIE TAOIUIl, JUarpaMM U TpaduKOB, KUTh B YCIOBUIX
HeoMNnpeAeNEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapaKkTep ClydallHbIX COOBITHM.

OnHOBpPEMEHHO C pacuIMpeHreM chep NPUMEHEHHUs MaTeMaTHKU B COBPEMEHHOM O0IlecTBe BcE Oosee Bax-
HBIM CTAHOBUTCS MaTEMATUUYECKUM CTHJIb MBIIIJICHUS, IPOSBISIOMIUICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbI-
Kax. B mpornecce n3yueHns MaTeMaTUKU B apceHall IPUEMOB U METOJIOB MBIIIUICHHS YEJIOBEKA €CTECTBEHHBIM
0o0pa3oM BKJIIOYAIOTCS MHIAYKIMS U JeAYKLHs, 0000IIeHne U KOHKPETU3allusl, aHaJlu3 U CUHTE3, KilacCupUKa-
1M U CUCTeMaTH3alus, abcTparupoBanue u aHanorus. OObeKThl MaTEMaTHUYECKUX YMO3AKIIOUEHUH, TpaBuiIa
UX KOHCTPYMPOBAHUS PacKpbIBalOT MEXAHU3M JIOTMYECKUX MOCTPOCHUH, CIIOCOOCTBYIOT BBIPAOOTKE YMEHUs
dbopMynupoBaTh, 0OOCHOBBIBATh M JJOKA3bIBaTh CYXKICHHS, TEM CaMbIM Pa3BUBAIOT JIOTUYECKOE MBIIUICHHUE.
Benymias posib mpuHaAIeKUT MaTeMaTUKe U B OPMUPOBAHUU AJITOPUTMHUECKONW KOMIIOHEHTHI MBIIIJICHUS U
BOCIIUTAaHUHU YMEHHI JEHCTBOBATH MO 33JaHHBIM aIrOpUTMaM, COBEPIIEHCTBOBATh U3BECTHBIE M KOHCTPYHUPO-
BaTh HOBbIE. B mporiecce perienus 3aady — OCHOBOM y4eOHOM eATeIbHOCTH Ha YPOKaX MaTeMaTUKH — pas3-
BHUBAIOTCS TAK)K€ TBOPUECKAS U MPUKIIAHAS CTOPOHBI MBILIUICHHUS.

OOyuenne MaTeMaTHKe Ja€T BO3MOKHOCTh pa3BUBaTh Y 00y4aroUIMXcs TOUHYIO, pallMOHaJIbHYI0 U HH(pOpMa-
TUBHYIO peub, yMEHHE OTOMpaTh Haubojee MOAXO/AIINE S3bIKOBbIE, CHMBOJINYECKUE, rpaduIecKre CpecTBa
JUTS BBIPQYKEHUS CYXACHUN U HArJISAHOTO UX MPEICTaBICHHUS.

Heo6x0oauMbpIM KOMIOHEHTOM 001Ieil KYJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBJISIETCS OOIee 3HAKOMCTBO C
METOJIaMU TO3HAHUS JIeUCTBUTENBHOCTH, MIPEJICTABICHUE O TIPEIMETE U METO/IaX MaTeMaTUKU, UX OTIUYUM OT
METOJIOB JAPYTUX €CTECTBEHHBIX W T'YMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPUMEHEHHUs MaTeMaTHKHU i pe-
IIEHHs] HAyYHBIX M MPUKIATHBIX 334a4. TakuM oOpa3oM, MaTeMaTuyeckoe oOpa3oBaHHE BHOCUT CBOM BKJal B
(dbopMupoBaHHe 00IIEH KyITbTYphI YEIOBEKA.

N3ydyeHne MmaTeMaTHKU TaKkKe CIIOCOOCTBYET ICTETUUECKOMY BOCITUTAHHIO YEIOBEKa, TOHUMAHHUIO KPACOTHI U
M3AIIECTBA MATEMaTHYECKUX PACCYXKIECHUI, BOCIIPUATHIO T€OMETPHUECKUX (HOPM, YCBOCHHUIO HJIEH CUMMET-
pun.

HEJAU U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

«MaremaTuky yXe 3aTe€M YYUTbh HaJ0, 4YTO OHA YM B MOPSAOK MNPUBOJIUTY», — MHCAI BETUKHUI PYCCKUN yue-
HbI1 Muxaun BacunbeBud JIomoHOCOB. 11 B 3TOM COCTOUT OJIHA U3 ABYX IENei 00y4EHHS T€OMETPUU KaK CO-
CTaBHOM YaCTH MATEMATHKHU B IIKOJIE. DTOW LEIU COOTBETCTBYET JAOKa3aTelbHas JUHUS MPENOIaBaHUs Teo-
MmeTpun. Crenys mpeacTaBlIeHHON pabodell mporpaMme, HaYMHAs C CEABMOTO KJlacca Ha YpOKax reoMEeTpUU



00yJaronIuiicss yYuTCsl IPOBOJIUTH JI0KA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTHYECKUE YMO3AKITIOUEHUS, J10-
Ka3bIBaTh UCTUHHbBIC YTBEPHKICHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUThH PACCYKIEHUS OT «IIPO-
TUBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (hOPMYIUPOBATH OOpaTHBIC YTBEP)KICHHS. YUCHHK, OBJIA/ICB-
IV KUCKYCCTBOM PacCyKaaTh, OyJIeT MPUMEHSTh €r0 U B OKPYKAIOIICH JKU3HH.

Kaxk mucan reomerp u negaror Urope ®@enoposud Lllapeirun, «101bMH, TOHUMAIOIIMMH, YTO TaKOE J0Ka3a-
TENBCTBO, TPYIHO U JaK€ HEBO3MOKHO MaHUNYJIHUPOBaTh». I B 3TOM COCTOUT Ba)KHOE BOCIUTATEIHHOE 3HA-
YEHUE M3YYCHUsI TEOMETPHH, TIPUCYIIEe MMEHHO OTEYECTBEHHON MaTeMaTH4ecKou mkoje. Bmecre ¢ Tem aB-
TOPBI MPOTPAMMBI TIPEIOCTEPETAIOT YUUTENS OT U3MUIIHEro (PopMamu3Ma, OCOOCHHO B OTHOIICHHH Havyall U
OCHOBaHM# reomeTpuu. @paniy3ckuii mateMatuk Kan J[peloHHE MO 3TOMY MOBOJY BbICKa3ajics Tak: «UTo
KacaeTcsl IeTMKATHOU MPOOJIeMbl BBEICHUS «aKCHOM», TO MHE KQXKETCS, YTO Ha MEPBBIX MOpPaxX HYKHO BOOO-
e u30eraTh MPOU3HOCUTHL CaMO 3TO ¢lIoBO. C Ipyroi ke CTOPOHBI, HE CIEAYET YIyCKaTh HU OJTHOH BO3MOX-
HOCTH JIaBaTh MPUMEPHI JIOTUYECKUX 3aKIIFOUEHUH, KOTOPBIC Ky/la B OOJBIICH Mepe, 4eM Uesl aKCHOM, SIBIISI-
FOTCS MCTUHHBIMHM U €IMHCTBEHHBIMU JBUraTEIIMUI MaTEMAaTUUECKOIO MBIILIJICHHS.

Bropoii 1ienbio u3yueHus reoMeTpuu SBIISETCS UCIOJb30BaHUE €€ KaK MHCTPYMEHTA MPHU PEIICHUH KaK MaTe-
MaTUYECKHX, TaK U MPAKTUYECKUX 33/1a4, BCTPEUAIOUIUXCS B pealibHOM XKU3HU. OKOHUMBIIHUNA KypC T€OMETPUU
IIKOJILHUK JIOJDKEH OBITh B COCTOSIHUU OMPEICIUTh TE€OMETPUUYECKYIO (UTYpPY, OMKCATh CIOBAMH JIaHHBIHI
4epT&X WIM PUCYHOK, HANTH IUIOMIA/(b 3€MENBHOTO Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JJIUHY ONTOBOJO-
KOHHOTO KabOelst win TpeOyeMble pa3Mephl rapaka JUisi aBTOMOOHIISl. DTOMY COOTBETCTBYET BTOPAsi, BEIYUCIIH-
TeJbHas JTUHUS B U3YYCHUU T€OMETPUU B IIKOsE. JlaHHAs MpakTU4YecKas JIMHUSA SBJSETCS HE MEHee BaKHOM,
yem nepBas. Emé Ilnaron npeanuceiBan, utoObl «rpaxkaane lIpekpacHOro ropoja HM B KOEM Ciydae He
OCTaBJISUIM TEOMETPHIO, BEh HEMAJIOBAXKHO JakKe OOOYHOE €€ MPUMEHEHNE — B BOCHHOM JIeJIe Jla, BIPOYEM,
Y BO BCEX HAayKax — JUIsl JIY4IIEro UX YCBOGHHUS: Mbl BEIb 3HAaEeM, Kakas OCCKOHEYHasl pa3HUIA CYIIECTBYET
MEX/y YeJIOBEKOM MPUYACTHBIM K T€OMETPUU M HEMPUUYACTHBIMY. J[JIl 3TOr0 YUUTETI0 peKOMEHIYeTCs MO/I-
OupaTh 3a/a4M MPAKTUYECKOTO XapakTepa JJIs pacCMAaTPUBAEMBIX TEM, YUHTh JCTCH CTPOUTH MareMaThde-
CKHE€ MOJIETTH PEaJbHBIX KU3HEHHBIX CUTYallui, IPOBOAUTH BHIYMCICHUS U OICHUBATh a/ICKBATHOCThH MOIY-
YEeHHOTO pe3ynbTaTa. KpaliHe BaXHO MOMYEPKUBATH CBSI3U T€OMETPHUH C IPYTUMHU MPEeaMeTaMu, MOTUBHPO-
BaTh HCIOJb30BATh OMPEACIICHUSI T€OMETPUUECKUX (PUTYp M MOHITHIA, IeMOHCTPUPOBATH MPUMEHEHHUE MOy~
YEHHBIX YMEHUN B (PU3UKE M TEXHUKE. DTU CBSI3M HamboJee IpKo BUJIHBI B TeMax «BekTopb», « TpuroHomer-
pHUYeCKHe COOTHOIIECHUsD», «Metoa koopauHat» u «Teopema [Tudaropar.

MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVTAHE

CornacHo yuebHOMY TUTaHy B 9 Kilacce u3yuaetcst yueOHbI Kype «I'eoMeTpus», KOTOPBIH BKIIOYAET CIEAYI0-
IIMEe OCHOBHBIE pa3ienbl cojepxkanus: «'eomerpudeckue GUTyphl U UX CBOWCTBay, «M3mMepeHune reomeTpuye-
CKHMX BEJIMYMH», a Takke «JleKapTOoBbl KOOPJAMHATHI Ha IMIOCKOCTHY, «BeKTOpb», «JIBUKEHUS MIOCKOCTH» U
«IIpeobpazoBanus moao0us». YueOHBIN TUIaH IpeIycCMaTpPUBAET U3yUyeHUE TeOMETPUH Ha 0a30BOM YpPOBHE HC-
X0JIs1 U3 68 y4eOHBIX YacoB B yUeOHOM TOJy.

COJAEP) KXAHUME YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, xocunyc, TaureHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXK1eCTBO. DOpMyIbI pUBeE-
JICHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCMHYCOB U TEOpEMa CUHYCOB. PelieHne nmpakTH4ecKkux 3aaad ¢ UCHOJb-
30BaHUEM TEOPEMbl KOCUHYCOB M TEOPEMbI CUHYCOB.

[IpeobpazoBanue mogodust. [logo6ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o npou3BeeHNN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEACHUN OTPE3KOB CEKYIINX, TEOpEMa O KBajpaTe
KacaTeJIbHOM.

BekTop, minHa (MOAyNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO HAaIlPaBJIEHHbBIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMM HaJ BEKTOpaMHU. Pa3noxeHue BEKTOpa MO JBYM
HeKoJUTMHeapHbIM BekTopaM. KoopauHatel BekTopa. CKansipHOE HMPOU3BEIEHUE BEKTOPOB, MPUMEHEHUE s
HaXO0XJACHUS JUIMH U YIJIOB.

JlexkapTOBbl KOOPAMHATHI Ha IUIOCKOCTH. YPAaBHEHUS NMPSAMOW M OKPYKHOCTH B KOOPAMHATAX, MEPECEUCHHE
OKPYKHOCTEH U IPSMBIX. MeTO KOOPAUHAT U €ro NIPUMEHEHHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKH. [InMHA OKpykHOCTH. ['pagycHas u paguaHHas Mepa yrila, BBIYHCICHUE JUIMH
IyT OKpy>kHOcTel. Inomans kpyra, CEKTopa, CErMeHTa.

JIBMKEHMSI TNIOCKOCTH M BHYTPEHHHE CUMMETpuU (uUryp (3y1eMeHTapHble npeacraBienus). [lapamnensHslil me-
penoc. IIoBopor.

IINTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJ/IBTATDBI




OcBoenne yuebHoro kypca «I'eoMeTpusi» TOJDKHO 00eCTieurBaTh TOCTH)KEHHE HA YPOBHE OCHOBHOT'O OOIIETroO
o0pa3oBaHMs CIEAYIONNX TUIHOCTHBIX, METAIIPEIMETHBIX U MIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIHTATOB:
JUYHOCTHBIE PE3YJIBTATbI

JInuHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPaMMBI Y4eOHOT0 Kypca «I eoMeTpus» XapaKTepu3yrTCs:
IlaTprnoTuyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpECa K MPOILIOMY M HACTOSIIIEMY POCCUMCKON MaTeMaTUKH, IEGHHOCTHBIM OTHOILIIEHUEM K
JOCTH)KCHHSIM POCCHUHCKMX MAaTEMaTHKOB W POCCHHCKONW MaTEeMaTHYECKOH IKOJbI, K UCIOJb30BAaHUIO ITHX
JOCTHKECHHH B IPYTUX HayKax M MPUKIAIHBIX cepax.

I'paiknanckoe U JyXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBHIO K BBIMIOJTHCHUIO O0S3aHHOCTEH Ipa)KTaHWHA M PEeau3allii €ro MpaB, MPECTaBICHUEM O MaTe-
MaTUYECKHX OCHOBaX (YHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBICHHH, MPOIEIYp TPaKIaHCKOTO OO0IIe-
cTBa (BBIOOPBI, OTPOCHI U TIP.); TOTOBHOCTHIO K OOCYXJICHHIO dTHYECKUX MPOOIEM, CBI3aHHBIX C MPaKTHYE-
CKHM NMPUMEHEHHEM JIOCTHIKEHUH HAYKH, OCO3HAHUEM Ba)KHOCTH MOPaJib- HO-3THUYECKHX MPUHIIUIIOB B JIEs-
TEJIBHOCTH YYEHOTO.

TpynoBoe Bocnnutanue:

YCTAaHOBKOW Ha aKTUBHOE YYacCTHE B PEUICHUU NMPAKTHUYECKUX 3a]1a4 MAaTEMaTHYECKON HANpaBlIEHHOCTH, OCO-
3HaHHEM Ba)KHOCTH MAaTEMAaTUYECKOro 0O0pa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HU AJIs yCIENTHON mpodeccuo-
HaJILHOM ESITEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;

OCO3HAaHHBIM BBHIOOPOM M MOCTPOCHHUEM MHAMBHIYabHON TPAaeKTOPUU 00pa30BaHUS M KU3HEHHBIX IJIAHOB C
y4ETOM JINYHBIX HHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEA.

JcTeTnYecKoe BOCIATAHHE:

CIIOCOOHOCTBIO K AMOIIMOHAIIBHOMY W 3CTETUYECKOMY BOCTIPUATHIO MaTeMaTHYEeCKUX OOBEKTOB, 3a/1a4, perie-
HUH, pacCyXICHUI; YMEHHUIO BUACTh MaTeMaTHUYECKHE 3aKOHOMEPHOCTHU B HCKYCCTBE.

LleHHOCTH HAYYHOT0 TIO3HAHUS:

OpHUEHTAIIMEH B JIeATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MPEJICTaBICHUI 00 OCHOBHBIX 3aKOHOMEP-
HOCTSIX Pa3BUTHS YeTIOBEKa, MIPUPOJLI U 00IEeCTBA, TOHMMAaHUEM MaTEMaTUYECKON HAyKH Kak cephl YeloBe-
YECKOH AESATENbHOCTH, 3TANIOB €€ pa3BUTHS U 3HAUMMOCTH ISl pa3BUTHS LIUBWIN3ALUU;

OBJIAJICHUEM SI3bIKOM MAaTEMAaTHKH U MaTEMAaTHUYECKOW KYJIBTYPOU KaK CPECTBOM MO3HAHUS MUPA; OBJIaJICHHEM
MIPOCTEUIIMMH HaBBIKAMU UCCIIEI0BATEIBCKON EATEIbHOCTH.

du3nyeckoe BOCNUTaHUE, POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIMOHAJIBHOT0 0J1ar0NOJIyYHs:
TOTOBHOCTHIO IPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO 370POBbs, BEJCHHS 310pOBOr0O 0Opa3a
KU3HH (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIA PEKUM 3aHITHH U OTHbIXa, PEryispHas (u3udeckas aKTHUB-
HOCTB);

c(hOpMUPOBAHHOCTHIO HaBBIKAa PeQIICKCHHU, MPU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JPyroro
YyeJIoBeKa.

IKoJ0rnYecKoe BOCIIUTAHHE:

OpHEHTAIlMel Ha MPUMEHEHUE MaTEeMAaTHUECKUX 3HAHMA ISl PEIICHUS 3a/1a4 B 00JIaCTH COXPAaHHOCTU OKpYXKa-
IOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB M OIEHKH WX BO3MOYKHBIX TIOCTIEICTBUMN ISl OKPYXKAIOIIEH CPEIbl;
OCO3HaHHEM TI100ATBHOTO XapaKTepa HKOJIOTHYECKUX MPOOIeM U MyTel UX pelIeHusl.

JIMYHOCTHBIE Pe3yJIbTAThl, 00eceYuBAIOIINE ATANTALNI0 00Yy4AIOIIEerocsi K M3MEHSIOIIUMCS YCJIOBUSAM
COLMAJILHOM M NPUPOJIHOH CPeAbI:

— TOTOBHOCTBIO K JCHCTBHUSAM B YCIOBUSIX HEONPEACTEHHOCTH, IMOBHIIIICHUIO YPOBHS CBOEH KOMITETCHT-
HOCTHU 4Yepe3 MPaKTUUECKYIO AeSITeNFHOCTh, B TOM YHCIIE YMEHHE YUUThCS Y APYTHUX JIOACH, mpruobpe-
TaTh B COBMECTHOM JIEATEIHHOCTH HOBBIE 3HAHMSI, HABBIKM M KOMIIETEHITUN U3 OMBITA IPYTUX;

— Heo0X0IUMOCThIO B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie (HOpMyIUpPOBATh UACH, TOHATHS,
TUTIOTE3bl 00 00BEKTaX M SBJICHUSAX, B TOM YHCJIC paHEe HE M3BECTHBIX, OCO3HABATH NEeMUIIUTHI COO-
CTBEHHBIX 3HAaHUU U KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

— CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIPUHUMAThH CTPECCOBYIO CHTYAIIUIO KaK BBI30B,
TpeOYIOMIMiA KOHTPMEP, KOPPEKTUPOBATH IPUHIUMAEMBIE PEIICHHS U NeHCTBUS, GOPMYITUPOBAThH U OIle-
HUBATh PUCKH U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI
MertamnpeamMeTHbIe pe3yIbTaThl OCBOCHHUS MPOTrpaMMbl yueOHOTo Kypca «I'eomMeTpus» XapakTepu3yloTcsl OBja-
NCHUEM VHUBEPCANbHLIMU NOZHABAMENbHBIMU OCliCMEUAMU, VHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU Oeli-
CMBUAMU U YHUBEPCANbHIMU PeYIAMUBHBIMU OCUICTNEUIMU.

1) Vnusepcanvnvle noznasamenvuwle oelicmsus obecneyusarom Qopmuposanue 6a308bix KOCHUMUBHBLX



npoyeccos 0byuarowuxcs (0c8oeHue Memoo08 NO3HAHUSL OKPYICAIOUe20 MUpd; NPUMEHEeHUe T0SUYECKUX,
Ucc1e008amenbCKux onepayutl, yMmeHuti pabomams ¢ uHgopmayuetl).
ba3oBble jioruvyeckue 1eicTBUA:

BBISABIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHIA,
OTHOILLEHUH MEX1y MOHATHAMU; (POPMYIUPOBATh OINpPENCIICHUS MOHATHH; YCTaHABIMBATH CYIE-
CTBEHHBIH MPU3HAK KJIAaCCU(UKALMU, OCHOBAHUS JJIsi 0000IICHNS U CPABHEHUS, KPUTEPUU TTPOBO-
JUMOTO aHaJIN3a;

BOCIIPHHUMATh, ()OPMYIHPOBATH M MPEOOPa30BBIBATH CYKICHUS: YTBEpIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHIUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

BBISBIISITh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H W MPOTUBOpeurs B (akTax, JaHHBIX,
HaOJIOAECHUAX U YTBEPXKIACHMSX; IPEJIaratb KPUTEPUU Ul BBISBICHUS 3aKOHOMEPHOCTEH U Ipo-
TUBOPEYUH;

JIeJIaTh BBIBOJBI C MCIIOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIIOYECHUN, YMO3aKIIIOUEHUH 110 aHAJIOTUU;

pa3buparh J0Ka3aTesJbCTBA MAaTEMAaTUYECKUX YTBEPKACHUHM (IIpsIMble U OT HMPOTHUBHOIO), MPOBOAUTH
CaMOCTOSITENIbHO HECIOXKHBIE JOKA3aTeIbCTBA MAaTEMAaTHIECKUX (DAaKTOB, BHICTPAUBATh apryMEHTAIHIO,
IPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE PACCYKACHUS;

BBIOMpATH CIIOCOO pemeHust yueOHOH 3amaun (CpaBHHBATh HECKOJBKO BApPHAHTOB PELICHHS,
BbIOMpATh HanOoJIee NOAXOAAIIMM ¢ Y4ETOM CAMOCTOSITEIbHO BBIJCICHHBIX KPUTEPHUEB).

ba3oBble Hcciien0BaTEdbCKHE A€liCTBUA:

UCIIONIb30BaTh BOIMPOCHI KaK MCCIEI0BATENIbCKUIT MHCTPYMEHT IMO3HAaHUA; (POPMYIHPOBATH BOIPOCHI,
dukcHupyromye MPOTUBOPEUHEe, MPoOIeMy, CAMOCTOSATEIIFHO YCTAaHABIUBAThL UCKOMOE M JIaHHOE, (op-
MUPOBATh THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJMTH IO CAMOCTOSITEIILHO COCTABIICHHOMY IJIaHY HECIIOKHBIN AKCIIEPUMEHT, HEOOJIbIIOe
HCCJIEIOBAHUE MO0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4ecKoro OOBEKTa, 3aBUCHMOCTEU
00BEKTOB MEXIY CO0O0I;caMOCTOATENLHO (HOPMYIUPOBATH 00OOIIEHUS M BBIBOJBI M0 PE3YIIb-

TaTaM MPOBENEHHOTO HAONIONEHUS, UCCIEIOBAHUS, OICHUBATh JOCTOBEPHOCTh MOMYyYEHHBIX
pe3yabTaTOB, BHIBOJIOB U OOOOIIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TaKKe BBLABUTATh MPEINOIOKEHUS O €ro
Pa3BUTHUU B HOBLIX YCJIOBUSAX.

Padora ¢ unopmanueii:

BBISIBJISITH HEJOCTATOUHOCTh U M30BITOYHOCTh HH(POPMAIIUH, TaHHBIX, HEOOXOAUMBIX ISl pEIICHUS 3a-
Jlauy;

BbIOMpaTh, aHAIW3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MH(OPMALIMIO PAa3TUYHBIX
BUJIOB U (pOPM IpECTaBICHHUS;

BbIOMpaTh (opMy MpencTaBiIeHHUs MHPOPMAMK U WIUIIOCTPUPOBATH pelIaeMble 3a7aud CXeMaMH,
JIyarpaMMamu, HHOU Tpadukoil 1 nX KOMOMHAIUSMU;

OLICHUBATh HAJIEKHOCTh MH(MOPMALMU MO KPUTEPHUSAM, MPEIJIOKEHHBIM YUUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSITENHHO.

2) Vuueepcanvhvie KommyHuKkamueHwle Oelicmeaus 00ecneuusarom chopmuposaHHoOCms COYUAILHBIX
HABbIKO8 00YUAOWUXCAL.
Oo01menue:

BOCTIPUHUMATh U (OPMYIUPOBATH CYXJCHUS B COOTBETCTBHU C YCIOBUSMHU W IIENISIMU OOIICHHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IMMCHMEHHBIX TEKCTaX, J1aBaTh
MOSICHEHHUS T10 X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBAThH MONyUYEHHBINH Pe3yabTaT;

B X0J1¢ 00CYXICHUS 3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKIAaEMOM TeMbI, TPOOJIEMBI, perIaeMoit 3a-
JTa4d, BHICKA3bIBATh WJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHHsI; COTIOCTABIISITh CBOU CYXKICHHUS C CYXKJIe-
HUSMH JIPYTHX YYaCTHHKOB JUAJIOTa, OOHAPYKHBATh Pa3IMdde M CXOJCTBO TMO3HIIHMIA, B KOPPEKTHOM
dbopme hopMyTUpPOBATH Pa3HOTIACHS, CBOM BO3PAKCHHUS;

NPECTABIIATh PE3yIbTAThI PEIICHUS 3a/1a49H, SKCIIEPUMEHTA, UCCIIETOBAHMSI, TPOEKTA; CAMOCTOSI-
TETHHO BHIOMPATH (pOpMAT BBICTYIICHHUS C YIETOM 3a7a4 MPE3CHTAIMU U OCOOCHHOCTEH ayIuTo-
pHH.

CoTpyaHu4ecTBo:

MOHMMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON M WHAUBUAYAJIbHON pabOThI MPHU peIeHUuU
yueOHBIX MAaTEeMaTUYECKUX 3a/1a4;
NPUHUMAThH 1LI€JIb COBMECTHOM ESTEeNbHOCTH, IJIAHUPOBATh OPraHMU3AIMI0 COBMECTHOH pPaloTHI,



pacrpenenaTh BUI6l paboT, JOTOBAPUBATHCSA, 00CYXKIaTh MPOIIECC M PE3YNIbTAT pabOThI, 00001mAaTh
MHEHHS HECKOJBbKUX JIIOICH;
— y4YacTBOBAaTh B IPYMIOBBIX (opMax paboThl (0OCYXKIeHHUs, OOMEH MHEHHSIMH, MO3TOBBIC IITYPMbI U
ap.);
— BBINOJHSATH CBOIO YacTh PabOThl M KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMHU WICHAMU KOMaH/IbI;
— OIICHMBATh KAueCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKAaMU B3aUMOJCHCTBHUS.
3) Vuusepcanvhvie pecynamuegnsie oelicmsus obecneuusarom Gopmuposanue CMulC08blX YCMAHOBOK U
HCUBHEHHBIX HABbIK08 uyHocmu. CaMoOpraHU3alIus:
CaMOCTOSITENTLHO COCTABJIATH TIaH, AITOPUTM PEILICHUs 331a4H (I €r0 4acTh), BRIOMPATh CIIOCOO PeLIeHUs ¢
y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BapH-
aHTBI pEIICHUH ¢ Y4ETOM HOBOH MH(OPMAITUH.
CaMOKOHTPOJIb:
— BJAJETh CIOCOOAMHU CaMONPOBEPKH, CAMOKOHTPOJIS MpoIecca M pe3ysibTaTa peIieHus
MaTeMaTHYeCKOH 3a7auu;
— TPENBHJIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH NP PEIICHUU 3a/1a4l, BHOCUTh KOPPEKTHUBHI B
JESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWJCHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;
— OIICHMBATh COOTBETCTBUE pE3yibTaTa ICSATCILHOCTH ITOCTABIICHHOW IEIH WU YCIOBHSIM, OOBSICHATH
MPUYUHBI JOCTHKEHUS WU HETOCTHKEHUS 1eJIU, HAXOAUTh OIIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIBTATHBI
OcBoenue yue6HOro Kypca «['eomeTpus» Ha YpOBHE OCHOBHOI'O 00IIIEro 00pa3oBaHusl TIOJDKHO 00ecrieynBaTh
JOCTHKCHHE CIICIYIONIMX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

— 3HaTh TPUTOHOMETpPUYECKUE (PYHKIHUU OCTPHIX YIJIOB, HAXOAUTH C UX MOMOIIBIO Pa3JIMYHbIC AJIIEMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPIMOYTOIBHBIX TPEYTOJbHUKOBY). HaxomuTh (¢ moMoIsto
KaJTbKYJIATOPA) ATUHBI U YTJIBI 17151 HETAOIMYHBIX 3HAYCHH.

— Tlonws3oBarbest hopmylaMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPHUUYECKHUM TOXKIECTBOM IS
HAXO0KJICHUS COOTHOLUIEHUN MEXIy TPUTOHOMETPUUYECKUMHU BETMYUHAMU.

— Hcnonbp30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB JUIsl HAaXOXJACHHS PA3JIMYHBIX JJIEMEHTOB Tpe-
YrOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHSTH UX MPHU PEIICHUN T€OMETPUUYECKUX 3a]1a4.

— Bnanets noHsTHAMHU TTpeoOpa30BaHUs MOJ00USI, COOTBETCTBEHHBIX AJIEMEHTOB MOA00HBIX (hUryp.

— Ilonb3oBaTbes CBOMCTBaAMH MOAOOMS MTPOU3BOIBHBIX (PUTYpP, YMETh BBIYUCIATH IJIMHBI U HAXOJIUTh
yriib6l y To100HBIX puryp. [IpuMeHaTs cBoiCTBa MOI00MS B TPAKTUYECKUX 3aadax.
— YMeTh NPpUBOAUTH TPUMEPHI TOTOOHBIX (PUTYP B OKPYIKAIOLIEM MHUPE.

— Tlonp30BaThCcsl TEOpEMaMU O MIPOU3BEACHUU OTPE3KOB XOPJ, O MPOU3BEACHUH OTPE3KOB CEKYIIHX, O
KBaJpaTe KacaTeJIbHOM.

— Tlonmp30BaThCsi BEKTOpAMH, MOHUMATh UX TE€OMETPUUYCCKUNA U (PU3UUECKHI CMBICH, TPUMEHSATh UX B
pEIIeHUU TeOMETPUIECKUX U (PU3MUECKUX 3a/1a4.

— TlpuMeHsTH CKalIsIpHOE MTPOU3BEICHNE BEKTOPOB JIJIsi HAXOXKIECHUS JJIUH U yTJIOB.

— Tlonp30BaThCcsi METOJOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSTh €r0 B PEIICHUH F€OMETPUUYECKHX U
MPaKTUYECKHX 3a]1ad.

— Bnaners NOHATHSMHU NMPABUIBHOIO MHOTOYTOJIbHHMKA, JUIMHBI OKPY>KHOCTH, IJUHBI AYTH
OKPY>KHOCTH ¥ PaJIMaHHON MEpPHI yIiia, YMETh BBIUYUCIATH TIJIOMIAIh KPyra U €ro 4acTei.

— IIpUMeHsTh MOTyYE€HHbIE YMEHHS B MPAKTUUYECKUX 3a/1a4ax.

— Haxoaute ocu (Win IEHTPHI) CUMMETpUH (HUTYp, TPUMEHSTH JBMXKCHHS IUIOCKOCTH B MPOCTEHIIMX
CIIyJasix.

— IlpuMeHsTh MOTyYeHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTH MaTEeMaTHYECKHUE MOJICTH JJIs 3a7adpearbHOM
JKU3HU U TIPOBOJUTH COOTBETCTBYIOIINE BBHIYUCICHUS C TPUMEHEHUEM TOJ00US U TPUTOHOMETPUUECKUX
GyHKIHH (TTOIB3YICh, TI€ HEOOXO0IUMO, KAIBKYJISTOPOM).



TEMATHYECKOE IIJIAHUPOBAHME 9 kiace

Ne |HammenoBanue paznenoB| KommuectBo yacoB | [lara Buner ngestenbHOCTH Bungi, hpopmbt DNeKTpOHHBIE
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pa6.  [pab. oOpa3oBartebHbBIC
pecypcsl

Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB M CHHYCOB. Penienne TpeyroibHHKOB.

1.1. |OnpeneneHue TPUrOHO- 2 -dopMynrpoBaTh ONpeneTeHIs TPUTOHOMETPUIeCKNX (GYHKIHK |YcTHBIN ormpoc  |https://www.yaklass.ru/p/g
MeTprUecKUX (QyHKIUI TYTBIX U NPSMBIX YTJIOB.; eometria/9-
yrioB ot 0° mo 180°. klass/sootnosheniia-

1.2. |[KocuHyC 1 CHHYC Ipsi- 2 -BeIBOINTE TEOpeMy KOCHHYCOB M TeopeMmy CHUHYcOB (¢ pamuy-[lucbMeHHBIH melzhd.u-stororlla.r{{u—l—
MOLO 1 TVIOIO VITIA COM OIHCAHHOM OKPYKHOCTH).; orpoc uglami-reugolmka-

Y AL skaliarnoe-proizvedeni -

1.3. [Teopema KOCHHYCOB. 2 -BeiBoauTH TEOpEMy KOCHHYCOB M TEOPEMY CHHYCOB (c panuy-TectupoBanue 0222/sootnosheniia-
(OGo6mEnHas), TeopeMa COM OTHCAHHOI OKPYKHOCTH). mezhdu-storonami-i-
CHHYCOB (C pagnycom uglami-treugolnika-
OIMCAHHOM OKPY>KHOCTH 9281/re-7ad3359e-27dd-

4ae0-9272-8f1ce3e7Sec2

1.4. [HaxoxmeHHe UIMH CTO- 2 -Pemmats TpeyroiapHUKY. ; Ormpoc no https://resh.edu.ru/subject/l
DOH M BEJTMYHH yIJIOB Pemate NpakTH9YeCKUe 3a1a4M, CBOAAIINECH K HAXOXKIECHUIO MHIMBHIyalbHBIM [esson/2040/main/
TPEYrOIbHIKOB. Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKAX.; KapTOCKaM

1.5.  |@opmyia mioma M Tpe- 2 -QopMyIMpOBaTh ONPEIeNICHNs] TPUTOHOMETpUUeCKUX (GYHKIMN |YcTHbIM onpoc  |https:/skysmart.ru/articles/|
YTOJTBHUKA Yepe3 JIBE TYIIBIX 1 IIPAMBIX YIJIOB.; mathematic/Kak-nayti-
CTOPOHbI H YTOJ MEKIY -BBIBOIUTH TeOpeMy KOCHHYCOB U TEOPEMY CHHYCOB (C pajuy- loshchad'-

M. COM OIMCAHHON OKPYKHOCTH).; pryamougol'nika

1.6. |DopMyIia mIomamm de- 2 -Pemars TpeyronbHuku.; [TucbMeHHbII https://www.resolventa.ru/
THIPEXYTOIBHAKA Yepes3 Pematp mpakTrueckue 3a1a4u, CBOAAILINECS ompoc spr/planimetry/sqf.htm
ero IMAroHay U yroJ K HaXOXJICHUIO PA3JINYHBIX JIEMEHTOB TPEYTOJIbHUKAX. ;

MEX1y HUMHU.

1.7. [[paxrtuueckoe 3 -Pemate npakTuyeckue 3aaun, CBOJAIIMECS TectupoBanue  |https://www.resolventa.ru/
IpHMeHeH e K HaXOXKJICHHIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKAX.; spr/planimetry/sgf.htm
TOKa3aHHBIX TEOpEM

Hrtoro no pazgeny 16

Paznen 2. [Ipeodpa3oBanue nogodusi. MeTpudeckne COOTHOIIEHHS B OKPY/KHOCTH

D.1. [[TousTue o 2 -OcBanBaTh MOHATHE MPEOOPA3OBAHMUS TOAOOHS; Yeruseiii onpoc  |https://infourok.ru/prezent
mpeoOpazoBaHU aciya-po-geometrii-na-
mogo0us temu-proizvedeniya-




2.2 COOTBETCTBEHHBIE 2 -HccnenoBars OTHOIIEHHME JIMHEWHBIX 371€MEHTOB (puryp[llucbMeHHbli otrezkov-hord-i-sekuschih-
HIIeMEHTHI TOTO0HBIX [Tpu HpeO6p330BaHI/II/I HOI[O6I/IH.; OIIPOC 2896250.html
buryp. -Haxoauts npumepbl momoOusi B OKpYXKaIOWIEH IeHCTBHA

TE€JILHOCTH.;

2.3. [Teopema o mpousseie- 2 -BeIBOANTE METpUYECKHE COOTHOLIEHUS MEX Ly OTpe3kamu (TectupoBanne htt.ps://infourok.rq(prezent
HUM OTPE3KOB XOPJ, TEO- XOPJ, CEKYIIMX U KacaTeJIbHbIX C UCII0JIb30BAHUEM BIIMCAH- aclya-po-geometrii-na-
peMa o IPOM3BeeHHH HBIX YTJIOB U MOJ0OHBIX TPEYrOIbHUKOB. OCBanBaTh MOHITHE temuifmlﬁveg?nwﬁ' nil
OTPE3KOB CEKYIIUX, TEO- peoOpasoBaHus MOL00HS.; 5 ;tgrgeézgg-htolfﬂ-l-se HUSEAE
peMa 0 KBapate Kaca- -MccnenoBaTs OTHOIICHHWE JMHEHHBIX JJIEMEHTOB (UTYD https://mturok.ru Nless
eI HOIL [pu IpeoOpa3oBaHUU MOA00HS.; on/seometry/9-

-BBIBOJUTH METPUYECKUE COOTHOIIECHUS MEXAY OTPE3KAMHU lklasgs /itog ovj oe-povtorenie-
XOpJI, CEKYLIMX U KacaTeJbHBIX C MCIIOJIb30BAHUEM BIIMCAH- lkursa-geometrii-za-79-
HBIX YTJIOB U TTOJI0OHBIX TPEYTOJIbHUKOB. ; klassy/tochka-vnutri-i-vne-

Pemate reomerpuueckue 3amauyd U 3aqaud U3 peajbHOR okruzhnosti
PKU3HU C MICTIOJIH30BAHUEM ITOJO0HBIX TPEYTOJIHLHUKOB. ;

4. [[IpuMeHeHHe B pelIeHAN 3 -Pemats reomeTpudeckue 3a1auu 1 3aa4u U3 peaabHoit  [Ompoc mo
reOMETPHYECKHX 3a/1a4 PKU3HU C MICTIOIh30BAHUEM ITOI00HBIX TPEYTOJIBLHUKOB. ; KapToYKaM

Toro nmo pazneny 10

Paznen 3. BekTopsl

3.1. |OmpeneneHue BEKTOPOB, [2 -HMlcionb30BaTh BEKTOPHI KaK HAMpaBICHHBIE OTPE3KU, UC-|YCTHBIA onpoc  |https://www.yaklass.ru/p/g
CJI0XKEHUE U PA3HOCTh Clle/IoBaTh reOMEeTpHUYecKuil (TmepeMenieHne) u Gpusndeckuit cometria/10-klass/vektory-
BEKTOPOB, YMHOKCHHUE (CHJ1a) CMBICIIBI BEKTOPOB.; v-prostranstve-deistviia-s-
BEKTOpa HA YHCJIO. vektorami-

3.2. |Dusuueckuii u reomer- |2 -Hcnonb30BaTh BEKTOPHI KaK HaNpaBieHHbIE OTPe3KH, HC-[IMCbMEHHbIN p248/opredelenie-i-
[PUYECKHUI CMBIC] BEKTO- CJIeZIOBaTh F€OMETpUYECKH (mepemelienne) 1 (pu3nyeckuifonpoc fizicheskii-smysl-vektora-

v-prostranstve-9286
[POB. (cuna) CMBICIIBI BEKTOPOB.;
-3HaTh ompenereHusI CYMMbl U Pa3HOCTH BEKTOPOB, YMHO-
PKEHHSI BEKTOpa Ha YMCIIO, UCCIIEIOBATh T€OMETPUUYECKUN U
(bU3MYECKUN CMBICIIBI ATHX OTEpaIuii.;

3.3. |PasnoxeHue BeKkTopa 1o 2 -Pemate reomeTpuueckue 3aaun ¢ UCIMOJIB30BaHUEM BeK-{lectupoBanue  |https://resh.edu.ru/subject/l
TBYM HEKOJTHHEAPHBIM TOPOB.; esson/3038/main/
BEKTOpaM.

3.4. |[KoopauHaThl BEKTOpa 2 -PacknansiBaTh Ha BEKTOpA. Omnpoc https://www.yaklass.ru/p/g

3.5. |CxanspHoe mpousBene- |1 -HaxonuTs ckanmsipHOe MpOon3BeeHNE BEKTOPOB, €ro MpUMeHe- |Y CTHBIN Ommpoc cometria/9- .

HUE BEKTOPOB, €T0 MPH- HUE JUIST HAXOXKICHUSI JITHH U yTJIOB. klass/ SOOtnOSheml_af
MEHEHUE JUIT HaXO0XK e mezhdp—storonapnq—
HUS JIJTMH U yTJIOB. gglqnuﬂgm .

3.6. |Pemenue 3agad ¢ momo- |1 - PemraTp 3a71a4uu ¢ HOMOIIBIO BEKTOPOB. [IricbMeHHBIN bkallarnog-pr01zveden1 -

[510 BEKTOPOR onpoc 9222/skaliarnoe-




3.7. [[IpumeHeHUE BEKTOPOB |1 -IIpuMeHSATH BEKTOPHI JJIs1 pEIICHHS 3a1a9 KHHEMATHKA B Me- ([ ecTupoBaHue proizvedenie-vektorov-
U1 pELICHMS 3a]1a4 KH- XaHUKHU svoistva-9526
HEMATHUKU U MEXaHUKHU https://znanio.ru/pub/317
KonTponbHas paboTa 1

Ttoro mo pasneny: 12

Pasnea 4. [lekapToBBI KOOPAMHATHI HA MVIOCKOCTH

4.1, YlexapToBbl KOOpAMHATHI (1 -OcBauBaTh MOHATHE MPAMOYTOIBLHOM CHCTEMBI KOOPAMHAT,|Y cTHBIH ompoc  |https://infourok.ru/konspe
TOYCK Ha IIJIOCKOCTH. IEKApTOBBIX KOOPAMHAT TOYKH. Ikt—uroka—u,qlovoi—

4.2.  |VpaBHeHHE IIPAMOI 1 -BrIBOAUTH ypaBHEHME IPSIMON U OKPY’KHOCTH.; [TnceMeHHBIH koefficient-pryamoj-s-

onpoc podgo

4.3.  [Yraoso# kodddunuenr, |1 -BoienaTh MoNHBIN KBaapaT IS HaXOXKIACHHS IeHTpa H[lecTupoBanue https://www.yaklass.ru/p/g
TaHT€HC yIJIa HAKJIOHA, paryca OKpY>XHOCTH I10 €€ YpaBHEHHIO. ; eometria/9-klass/metod-
rapajuleIbHbIe U IIEP- koordinat-9887/uravnenie-
EHAUKYJISPHBIE TIPS- Ok'ruZhl.lOStl—uravnenle—
MEBIE priamoi-12247/re-

4y 1 B R bbd7dd94-cd7b-473e-

4. paBHEHHE OKPY>KHOCTH. -BBIBOIUTH ypaBHEHUE OKPYKHOCTH. ; pOC 110 b426-96cchb9c0efa3
KapTO4YKaM

4.5.  [Haxoxnenune koopauHar |1 -Pemarh 3amaun Ha HaXOXKJACHHE TOUEK MEPECEUCHHMsI TPsi-Y CTHBIM OIpocC
[TOHEK IICPECCHCHHA MBIX M OKPY’KHOCTEH € IIOMOILBIO METOa KOOPAUHAT.;
OKPY>KHOCTH U MPSIMOU

4.6.  [Meron koopauHat npu |1 -Pemares 3amaun Ha HaXOXKICHHE TOYEK IepecedeHus: nps-[IucbMeHHbIIH https://resh.edu.ru/subject/
PCLLICHUU FeOMeTpHYe- MBIX M OKPYKHOCTEH C TIOMOIIBIO METO/IAa KOOPIMHAT.; onpoc lesson/2508/main/
CKHMX 3aJa4

4.7. |Mcnons3oBanue Metona |2 -Pemath 3amaun Ha Haxo)KAEHUE Touek mepecedeHus npsi-Tecruposanne  |https:/resh.edu.ru/subject/
KOODJIMHAT B IPaKTHYE- MBIX M OKPYKHOCTEH € MOMOIIBI0 METO/IA KOOPIUHAT. ; lesson/2508/main/
CKHMX 3aJadax

toro no pasneny: 9

Paznen S. [IpaBujibHbIe MHOTOYTOJIbH

ukH. [[JInHA OKPYKHO

CTH U IJIOIAAb Kpyra. Berunc/jenue miaomamei

5.1. [[IpaBuUIBHBIE MHOTO- 1
[YTOJIbHUKH, BEIYHCIICHHE

X DJICMCHTOB.

-q)OpMYJ'II/IpOBaTB OIMPECACIICHUC TPABUJIbHBIX MHOT'OYTOJIb-
HWKOB, HAXOJHUTh UX DJICMCHTHI.,

-ITonbp30BaThCS MOHATHEM AJIMHBI OKPYKHOCTH, BBC,Z[éHHBIM
C TIOMOIIBIO IMPABUJIBHBIX

Ormpoc 1Mo
MHTUBU/TY aTTbHBIM
KapTO4YKaM

https://www.yaklass.ru/p/g

eometria/9-klass/dlina-

lokruzhnosti-i-ploshchad-

kruga-9241/pravilnye-

mnogougolniki-9246/re-

5.2. [Yucio p u aiuHa -dopmynupoBaTh onpeeIeHUE MTPABUIBLHBIX MHOTOYTOJIb- |Y CTHBIM OIPOC 9836 30£.83044d02-
OKPY>KHOCTH. HUKOB, HAXOJUTh UX DJICMEHTHI.; ) 1739-40bb35 1 cb45d
-ITonb30BaThCA MOHATUEM JJIMHBI OKPY>KHOCTH, BBEAEHHBIM
C TOMONIBIO TPABUIIbHBIX
5.3. |launa gyru 1 -dopmynupoBaTh onpeeeHue IPABUIBLHBIX MHOTOYTOJIb- |[[IACEMEHHBIN https://www.yaklass.ru/p/g
OKPYKHOCTH. HUKOB, HAXOJWUTh UX DJIEMEHTHI. ; 0TIpOC eometria/9-klass/dlina-




-ITonp30BaThCS TMTOHITHEM AJIMHBI OKPY’KHOCTH, BBGI[éHHI:IM
C TIOMOIIBIO ITPABUJIBHBIX

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

5.4. |PagmaHHas Mepa yria. 1 -dopmynupoBaTh onpeieseHue TPaBUIbHBIX MHOTOYTOIb- [TecTupoBanue okruzhnosti-ploshchad-
HHUKOB, HAXOAUTh UX JI€MEHTHL.; kruga-9494/re-80ba7b3a-
-ITonb30BaTHCS MOHATHUEM JUTUHBI OKPYKHOCTH, BBEIEHHBIM e82¢-4b90-b115-
ed6027b17826
C TOMOIIIBIO TIPABHIIBHBIX
5.5. [[Lnomams kpyramero | -DopmyaHpOBaTh ONPEIEICHUE IPABHILHBIX MHOTOYTOJIb- [Onpoc 1o https://www.yaklass.ru/p/g
DIEMEHTOB (CEKTOpa M HUKOB, HAXOJUTh UX DJIEMEHTHL.; MHIMBUyalbHBIM [eometria/9-klass/dlina-
CETMCHTA). -ITonb30BaTHCS MOHATUEM JIMHBI OKPYKHOCTH, BBEAEHHBIM [KAPTOIKAM okruzhnosti-i-ploshchad-
C IIOMOIIBIO IIPABUIIBHBIX kruga-924 1./dlina-
5.6. |BeruncieHue miomaneii |2 -dopmynupoBaTh ONpeeIeHUE TPABUIbHBIX MHOTOYTOJIb- |Y CTHBIM OIPOC okruzhnosti-ploshchad-
- kruga-9494/re-80ba7b3a-
(Uryp BKIIOUAIOIMX HUKOB, HAXOIUTh UX AJICMEHTEHL.; ) 82¢-4b90-b115-
DIIEMEHTHI KpyTa. -ITonbp30BaTHCS MOHATUEM ITUHBI OKPYKHOCTH, BBEAEHHBIM d6027b17826
C TOMOIIBIO MPABMIIBHBIX
Ttoro mo pazneny: 3 1 [ceMeHHBIH
orpoc
Pa3zgen 6. JIBUKeHUs MJIOCKOCTH
6.1. [|[Tomsitre o memkernu |1 -Pa3bupats nprumMepsl, WILTIOCTPUPYIOLINE TOHATHS ABMXe- [Onpoc 1o https://www.yaklass.ru/
[LIOCKOCTH HUS, IEHTPOB U OCEH CHUMMETPHH.; MHIMBUITYAIIBHBIM |p/geometria/9-
-dopMynupoBaTh ONIPEIEIEHNS TapaJIIEIBHOTO epeHoca, [KapToaKaM klass/dvizhenie-
[MOBOPOTA U OCEBON CUMMETPHHL.; 10434/poniatie-
6.2. |[lapamtenbHbrii nepeoc, || -BRIBOAMTH MX CBOMCTBA, HAXOAWTH HEMOABMKHEIE TOUKH.; |YCTHBIH onpoc  |dvizheniia-simmetriia-

[IOBOPOT U CHUMMETPHS HaxoauTh HeHTpBl U OCH CUMMETPUH IpocTeNnx Guryp 10437 /re-150d4afe-
9334-462c-abe’7-
2229b9b43f10

6.3. |[Ocu ¥ HeHTpHI 1 -IIpumensaTh NapaenbHblid IEPEHOC U CUMMETPHIO TpH  [[IUCEMEHHBIN https://infourok.ru/urok-

CHMMETPHH [pEIIEHNU TeOMETPUYECKUX 3a/1ad (pa30oupaTh IpUMepbl).;  [OMPoC po-matematike-dlya-

6.4. [[Ipocreiiiue npumMeHe- 2 -HMcnionb30BaTh 7151 MOCTPOEHUS U UccienoBaHuil mudpo- [Tectuposanue klassa—pravilpig—

HUsI B pEIICHUN 3a]1a4 BBIC PECYPCHI.; mnogougolniki-
reshenie-zadach-
1178089.html

Ttoro mo pasneny: 6
Pa3nen 7. [loBTOpeHue, 00001IeHUE, CUCTEMATU3ALMS 3HAHUI
7.1. |[loBTOpEHHE OCHOBHBIX -OnepupoBatTh NOHATUAMU: (PUTYpa, TOUKA, TIpsiMasi, yroi, |Omnpoc mo https://interneturok.ru/less
MOHSATUU U METOJIOB KYp- MHOTOYTOJIBHUK, PABHOOCIPEHHBIN U PABHOCTOPOHHHM Tpe- [MHAWBHIYaIbHBIM Mgw .
YTOJIbHUKH, NIPSIMOYTOJILHBIN TPEYTOJIbHUK, MeluaHa, ouc-  [Kaproukam klass/itogovoe-povtorenie-

coB 7—9 Kj1accoB,
0000IIIeHHE U CUCTEMA-
TH3aIlMs 3HAHWH.

CEKTpHCa U BbICOTA TPEYTOJIbHUKA, MTapajliesorpaMm, poMo,
[PSIMOYTOJIBHUK, KBAJpaT, TPalelys; OKpPYKHOCTb, Kaca-

ursa-algebry-9go-
lassa/povtorenie-i-




TeJIbHAs; PaBEHCTBO U 1oo0ue Guryp, TpeyroJbHUKOB; Ma-
PAJUICIIEHOCTD U MIEPIICHIUKYIIPHOCTD HPSAMBIX, YTOI MEXKITY

sistematizatsiya-kursa-

algebry-7-9-klassa-

[IPSAMBIMU, CAMMETPHS OTHOCUTEIILHO TOYKH U IIPSIMOM; JJIH- preobrazgvanie—
Ha, pacCTOsHUE, BEJIMYMHA YIJIa, IUIOIA/lb, IEPUMETP.; ‘Emy
7.2.  |[Ipocreiimme reoMeTpu- Hcnonb30Bath GOPMYIIBI: IEPUMETPA U IJIOLIAId MHOTO-  |Y CTHBIH O1IpoOC ?tzisr:é/www.yaklass.ru/p/a
eckiie urypsr u ux YTOJIbHUKOB, JUIMHBI OKPYXHOCTH U IUIOINAAM Kpyra, 00bEMa flgt@ Jinfourok ru/issledoy
CBOHCTBA. PSIMOYTOJIBHOTO MapajuieIenunesa. ; atelskaya-rabota-po-
7.3. |M3mepenne OnepupoBaTh NOHATHAMU: (PUTYpa, TOUKA, IPsIMast, yroj, [[IncbMeHHbIH matematike-na-temu-
FCOMETPHUYCCKUX MHOTOYTOJIbHUK, PABHOOCIPEHHBIN U pABHOCTOPOHHUH Tpe- [0IPOC obobshenie-i-
BEITHYNH. YTOJIBHUKH, IIPSIMOYTOJIbHBIN TPEYTrOJIbHUK, MEIMaHa, Ouc- sistematizaciya-
CEKTpHCa U BBICOTA TPEYTOJbHUKA, AapalIeIIoOrpaMM, poMo, uchebnogo-materiala-
PAMOYTOJILHUK, KBaAPAT, TPAIELHUs; OKPYKHOCTb, Kaca- kursov-7-9-klassov-
TeJIbHAS; PAaBEHCTBO M 1o1o0ue Guryp, TpeyroJbHUKOB 4314350.html
7.4. (TpeyroyibHHKH. -OnepupoBaTh NOHATUAMU: (pUTypa, TOUKa, IIpsimas, yroi,  |Omnpoc mo
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN M PABHOCTOPOHHUH Tpe- [AHIMBUIYaTbHBIM
YTOJIHUKH, MIPSIMOYTOJIbHBIN TPEYTOJIbHUK, MeIHaHa, ouc-  [KapTouKaMm
CEeKTpHUca U BbICOTA TPEYroJbHUKA, [TapajieorpaMmM, poMo,
MPSIMOYTOJIBHUK, KBAaJPaT, TPAIEHs; OKPYKHOCTb, Kaca-
TeJIbHAS; paBEHCTBO M 1o1o0ue Guryp, TpeyroJbHIUKOB
7.5. [Mapantenshble u -OneprpoBaTh MOHATHAMU: (GUTypa, TOYKa, IpsMast, yroy,  |YcTHeii onpoc  |https://www.yaklass.by/p/
TEPICHIUKYIAPHEIC MHOT'OYT'OJIbHHK, paBH06ereHHLIﬁ )51 paBHOCTOpOHHI/Iﬁ Tpe- %ﬂl@ﬁ-
[psiMBbIE. YTOJIbHUKH, IPSIMOYTOJIbHBIN TPEYroJIbHUK, MeaHa, ouc- klass/ nagliadnaia—
CEeKTpHUca U BbICOTA TPEYroJbHUKA, apajieorpaMM, poMo, geometriia- .
[PSIMOYTOJIBHUK, KBaJIPAT, TPATEIHs; OKPYKHOCTbH, Kaca- 12325/1).?3?61“6_1_
TeJIbHAs; PAaBEHCTBO U 110100ue GUryp, TpeyrojJbHUKOB; Ma- pf;;inil_ lg;r;ve—
PAJUIETTFHOCTD U IEPIICHIUKYIISIPHOCTD MPSIMBIX, YTOJI MEXTY PHAMYE S22
MPSMBIMUA, CAMMETPHUSI OTHOCUTENILHO TOYKH U MIPSAMO; UTH-
Ha, PAaCCTOSIHUE, BEJIMYMHA YTJIa, TUIOIIA/1b, IEPUMETD. ;
lcrionb30BaTh GOPMYIIbI: IEPUMETPA U TIOMIAIN
7.6. [OKpPYHOCTb 1 KpYT. -OrnepupoBaTh MOHATHIMUA: QUTYpa, TOUKA, TIpsiMasi, yroi,  [[lucbMeHHbIiH https://www.yaklass.ru/p/g
MHOTOYTOJIbHHK, PABHOOEIPEHHBIN U PABHOCTOPOHHUIA Tpe- [0TPOC eometria/9-klass/dlina-

YTOJIBHUKH, IPSMOYTOJIbHBIN TPEYroJIbHUK, MeaHa, ouc-
CEeKTpHUCa U BBICOTA TPEYroJbHUKA, apajieIorpaMM, poMo,
[IPSIMOYTOJIBHUK, KBaJApaT, TPAINELHsl; OKPYKHOCTb, Kaca-
TeJIbHAs; PaBEHCTBO U 110100ue GUryp, TpeyroJbHUKOB; Ma-
[PAJUIETIBHOCTD U MEPIIEHIUKYISAPHOCTD MPAMBIX, YTOJI MEXAY
[IPSIMBIMU, CUMMETPHS OTHOCUTEIILHO TOYKHU U IIPSIMOM; J1JIH-
Ha, PaCCTOSHUE, BEIMYUHA YIUIA, II0IIA1b, IEPUMETD.;

lcrionb30BaTh GOPMYIbIL: IEPUMETPA U TUIOMIAAN

lokruzhnosti-i-ploshchad-

kruga-9241/dlina-

lokruzhnosti-ploshchad-

kruga-9494




7.7. [[eomeTpuueckue
[TOCTPOCHUS.

-OnepupoBaTh MOHATUAMU: (PUTYpa, TOUKA, NIPsMast, yrod,
MHOTOYTOJILHUK, PABHOOEIPEHHBIN U PABHOCTOPOHHUI Tpe-
YTOJIbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEIUaHa, Ouc-
CEKTpHCa U BbICOTA TPEYTOJIbHUKA, [TapaljiesorpaMmm, poMo,
[PSIMOYTOJIbHUK, KBaIpaT, TPAIELHsl; OKPYKHOCTbh, Kaca-
TebHasl; paBEHCTBO U Mo00ue puryp, TpeyrolbHUKOB; a-
[PAJIEIBHOCTD U IEPIEHIUKYIAPHOCTD IIPSAMBIX, YTOJI MEXIY
[PSIMBIMU, CAMMETPHSI OTHOCUTEIFHO TOUKH U IPSIMOM; JAJTH-
Ha, paCCTOSIHUE, BEJINYMHA YIJIa, IUIOAb, IEPUMETP.;
lcnonb30Bath (hOpMyIIbI: IEpUMETpPA U TUIOMIAIU

TecTupoBaHue

https://infourok.ru/urok-

okruzhnost-
ceometricheskie-

postroeniya-4502905.html

MToro no pasgeny:

OBIIEE KOJIMYECTBO YA-
COB I10 ITPOTPAMME




IHOYPOYHOE IIVTAHUPOBAHMUE 9 reomeTpus

aarTa Tema ypoka
No 1aH ¢bakr
IToBTOpenue — 4 yaca

1. [TonoOHbIE TPEYTOIBLHUKH

2. YersipexyronpHuku. [Inomanyu reomerpuaeckux Guryp

3. BrircaHHbIE, ONIMCAHHBIE ¥ IEHTPAJIBHBIC YTJIbI

4. Jluaznocmuyeckas KOHmponvHas padoma

Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PenieHue TpeyrojibHUKOB — 16 yacoB

5. Onpenenenrue TpuroHoMeTpudecknx GyHkimii yrios ot 0° qo 180°

6. Ornpenenenne TpuroHomeTpudecknx GyHkiuii yrinos ot 0° go 180°

7. KocuHyc 1 cCHHYC PSIMOTO U TyIIOrO yIJia

8. KocuHyc 1 cuHyc npsiMOro U TyInoro yria

9. TeopeMa KOCUHYCOB

10. Teopema cuHYyCOB (C pallyCOM ONMCAHHONW OKPYKHOCTH)

11. Haxosknenue JUIMH CTOPOH TPEyroJIbHUKOB

12. HaxoxaeHne BeJM4rH yIyioB TPEYroJIbHUKOB

13. dopmyIia IIIOIIAIHU TPEYroJIbHUKA YEPE3 IBE CTOPOHBI U YTOJI MEXKY
HUMU

14. 3ajaun Ha BBIYMCIICHUE IUIONIAIU TPEYTOJIbHUKA

15. dopmyia IIOHAAU YEThIPEXYTOJIbHUKA YEpPE3 €ro JUaroHaau U yroJ
ME>K]ly HUMHU

16. 3agaun Ha BBIYMCIIEHUE IUIOIIAIN YETHIPEXYTOIbHUKA

17. Pemenue TpeyrojisHUKOB

18. Pemienue TpeyroiabHUKOB

19. [ToBTrOopenue no reme « TpuroHomeTpusd

20. Konmponvnas pavomaNel no meme «Tpuzonomempus

IIpeoOpa3oBanue nogodousi. Merpuieckue COOTHOIICHHUs B OKPYKkHOCTH — 10 yacoB

21. [lonsitue o mpeoOpazoBaHUM TTOOOUS

22. T'omoreTtns. [TogoOue B xxu3HU

23. COOTBETCTBEHHBIE JIEMEHTHI MOJIOOHBIX PUTYDP

24. ITepumeTps! 1 TIOHIAAN TOIOOHBIX (QUTYD

25. TeopeMa 0 Npon3BEIEHUH OTPE3KOB XOPJ1

26. Teopema 0 NpOU3BENEHNHN OTPEZKOB CEKYIIUX

27. Teopema 0 KBajipaTe KacaTeJIbHOU

28. [IpuMeHeHne B penieHnn reOMEeTPUYECKUX 3a1a9

29. [ToBTopenue no teme «IIpeobpazoBanue mogobusi. MeTpudeckue co-
OTHOILIEHUSI B OKPY>KHOCTID)

30. Konumponvnas paboma Ne2 no meme «Ilpeoopazoeanue noooous.
Mempuueckue cOOmMHOWERUA 8 OKPYIHCHOCHU))

BekTopsl — 12 yacoB

31. Onpenenenre BEKTOPOB

32. CJ10)KEHHE U Pa3HOCTb BEKTOPOB

33. YMHOXE€HHE BEKTOpPa Ha YUCIIO

34, DU3NYECKHUI U TEOMETPUUECKUN CMBICIT BEKTOPOB

35. PaznosxkeHue BEKTOpa 10 AByM HEKOJUIMHEAPHBIM BEKTOPAM

36. PaznosxkeHue BEKTOpa 10 AByM HEKOJUIMHEAPHBIM BEKTOPAM

37. KoopauHate! BekTopa

38. CBsi3b MKy KOOpAUHATAMHU BEKTOpPA U KOOPJIMHATAMM €r0 Havajia u
KOHIIa

39. CxaysipHOE NPON3BEICHUE BEKTOPOB




40.

Peienue 3a1a4 C IOMOIIBIO BCKTOPOB

41. IIpumeHeHre BEKTOPOB JJIsl PEIICHUS 3a/1a4 KUHEMAaTUKU U MEXaHUKH
42, Konmponvnas paboma Ne3 no meme «Bexmopur)
JlexapToBbl KOOPAUHATHI HA MJIOCKOCTH — 9 yacoB
43. JlexapToBbI KOOPJIMHATHI TOYEK HA IIJIOCKOCTH
44. YpaBHEeHUE NPSIMOU
45. YrnoBoii K03 PULIHUEHT, TAHTEHC yTila HAKJIOHA, TapajlIeIbHbIC U
[epreHUKYJISIPHbIE TPSIMbIE
46. YpaBHEHUE OKPYKHOCTHU
47. Haxoxienre KoopAMHAT TOYEK NEePECCUCHUsI OKPYKHOCTH U IPSAMOU
48. MeTo1 KOOpAMHAT NPU PELICHUH T€OMETPUUECKUX 3a7a4
49. Hcnonb3oBanne MeTofa KOOPAUHAT B MPAKTUYECKUX 3aJladax
50. Meto1 KOOpAMHAT B MPAKTUUECKUX 3a/1adax
51. Konumponvnaa paboma Ned no meme «/[exkapmogst Koopounamut Ha

nJgao0cKocmu)

IIpaBHIbHBIE MHOTOYTOJBLHUKHU. /IJINHA OKPY:KHOCTH M INIOIIAIb Kpyra. Beluncienue miomanaeii — 8 yacos

52. [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYMCIIEHUE UX JIEMEHTOB
53. Hucsio m 1 yiMHA OKPY>)KHOCTHU
54. JnvHa nyru oKpy>KHOCTH
55. Pannannas mepa yrna
56. [Inomane kpyra
57. [Inomanes cexropa u cerMeHra
8. [Tnomanm ¢uryp, BKIFOYAIONMX 3JIEMEHTHI KpyTa.
59. Konmponwvnas paboma Ne5 no meme «Ilpasunvhvie MHO2OY20NbHUKU.
V[nuna okpyscnocmu u naouwiads Kpyza. Betuucnenue niowadein»
JIBMJKeHHs IJIOCKOCTH — 6 YyacoB
60. [ToHsiTHE O IBUKEHHUU MJIOCKOCTH
61. IlapasuienbHbINA EPEHOC
62. [ToBopoT u cummeTpus
63. OcH U IEHTPbl CUMMETPUH
64. [Ipocreiinive NpuMEHEHUs B peLICHUH 3a/1a4
65 Hmozosaa ammecmayun. Konmponvnaa paboma Neb
IToBTOpenne — 3 yaca
66. [lono6HbIE TPEYTOJBHUKH
67. YerbipexyronpHuku. [Tnomanu reomerpuyeckux puryp
68. Teopembl CHHYCOB 1 KOCUHYCOB




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI VIS YYEHUKA

Bri6epute yueOHbIC MaTepHaIIbI
BBenure cBoil BapuaHr:
METOJUYECKHUE MATEPHAJIBI JIJISA YYUTEJISA

BBenute nanunie
MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Poccuiickas anexktpoHHas mkosa. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Angekc. YueOuuk» https://education.yandex.ru/home/
«AKmacey . https://www.yaklass.ru/

®okcopna https://foxford.ru/about

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

«Mapxkerieiic 00pa3oBareJIbHbIX YCIYI»

«Aupexer, «1C», «Yun.py», «Ckaiienr», «Koasapc»,
m3aarensbcTBO «lIpocBenienue» u apyrue. https://elducation.ru/
«nTepuerYpok» —. https://interneturok.ru/
Oo6pazoBatenbHas iatdopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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