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HOACHUTEJIBHAA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Paboyas mporpamma no yuebnomy kypey "I'eomerpus” ans oOydaronuxcs 9 kinaccoB pazpaboTaHa Ha OCHOBE
denepanbHOTO rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAaPTa OCHOBHOTO O0IIEro 00pa3oBaHus C yUETOM
1 COBPEMEHHBIX MUPOBBIX TPEOOBaHUN, IPEIBIBISIEMbIX K MATEMAaTUYECKOMY 00pa30BaHMIO, U TPAIULUI
poccuiickoro o0pa3zoBaHus, KOTOPbIE 00ECIIEUMBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHIUSAMU,
COCTaBJIAIOLMMU OCHOBY JJIsl HEIPEPHIBHOIO 00pa30BaHUs U CAMOPA3BUTHS, a TAKXKE 1I€JIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHs 00yJaromuxcs. B mporpaMMe y4teHbl Haeu u
nosioxkeHust KoHmenum pa3BuTusi MaTeMaTndeckoro oopasosanus B Poccuiickoit denepannu. B smoxy
ndpoBoit Tpanchopmanmy Beex chep YeI0BEUSCKOH AeATeIHHOCTH HEBO3MOKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM Y€JIOBEKOM 0e3 0a30BO MaTeMaTUYECKON MOATOTOBKU. YK€ B IIIKOJIE MAaTEMATHKA CITYKUT
OTIOPHBIM IIPEIMETOM ISl U3YUEHUSI CMEXHBIX TUCIUIUINH, a IIOCJIE UIKOJIbI pealbHON HEOOXOAUMOCThIO
CTaHOBUTCS HENPEPhIBHOE 00pa3oBaHKe, YTO TPeOyeT MOJHOIIEHHOM 0a30B0i 00111€00pa3oBaTeIbHON
MOATOTOBKH, B TOM YHUCJI€ U MAaTEMAaTUYECKOM.

3T0 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YUCIIO Ipodeccuil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MPUMEHEHHEM MaTEeMaTHKU: U B c(epe SIKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMYECKHUX 00IACTAX, U JaXKe B
rymMaHuTapHbIx cepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, /1151 KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAYUMBIM NPEAMETOM, PACIIUPSIETCS.

[IpakTryeckas 1Mojae3HOCTh MaTEMATHKU 00YCIIOBIIEHA TEM, YTO €€ MPEJIMETOM SBIISIIOTCS PyHAaMEHTaIbHbIE
CTPYKTYpPBI HaIllero MUpa: MPOCTPAHCTBEHHbIE ()OPMBI U KOJIMYECTBEHHbIE OTHOUIECHHS OT MPOCTEUIIHX,
YCBaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIsl pa3BUTHS HAYYHBIX
U TIPUKIIAJHBIX Uael. be3 KOHKpPEeTHhIX MaTeMaTUUECKUX 3HAHUN 3aTPyJHEHO MOHUMAaHKUEe MPUHIIUIIOB
YCTpOIICTBA U UCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIIPETALINS pa3HOOO0pa3HOI
COLIMANIBHOM, YKOHOMUYECKOM, MOMUTHUECKON nHPopMaluu, Mano3(pekTuBHA MOBCETHEBHAS MTPAaKTUYECKas
NeATENbHOCTh. KaXka0My 4e0BEKY B CBOEU KU3HU NPUXOANUTCS BBIIIOIHATH PACYETHI U COCTABIATh
QJIITOPUTMBI, HAXOAUTh U IPUMEHATH (YOPMYJIBL, BIAJAETh MPAKTUYECKUMH MPUEMAMH T€OMETPUUECKUX
M3MEpEeHUl U MOCTPOCHUM, YNTaTh HHPOPMAIUIO, IPEACTABICHHYIO B BUI€ TaOIUI, TMarpaMM U rpauKoB,
KUTh B YCIIOBUSX HEOMPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapaKTep CIydailHbIX COOBITUH.
OnHOBpEMEHHO C pacHIMpeHreM cdep NMPUMEHEHHUS MaTeMaTHKHA B COBPEMEHHOM 00111ecTBe BCE OoJiee
BAKHBIM CTAHOBUTCS MaT€MATHUYECKHUI CTHIIb MBIIICHHUS], IPOSIBISIOIINANCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBblKax. B mponecce n3ydyeHust MaTeMaTUKH B apceHa IPUEMOB U METOJIOB MBIIIICHHS YEJIOBEKA
€CTECTBEHHBIM 00pa30M BKIIIOUAIOTCSA MHIAYKLIUA U ASTYKIHS, 0000IIeHre U KOHKPETU3AIlHs, aHaIu3 U
CUHTE3, KJIaccu(UKalUs U cucTeMaTu3alus, abcrparupoBanue 1 aHajaorus. O0beKThl MaTEMaTHUECKUX
YMO3AKJIFOUEHHH, PaBUIIA UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX OCTPOEHUH,
CHOCOOCTBYIOT BBIpaOOTKE YMEHUS (OPMYIHPOBATH, 0OOCHOBBIBAThH U IOKA3bIBaTh CY)KJICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MbIIIIIeHHE. Benyias posab npuHaaieKUT MaTeMaTiKe 1 B GOPMUPOBAHUUT
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS 1 BOCHIUTAHUU YMEHUU JEHCTBOBATH 10 3aJJaHHBIM aJITOPUTMAM,
COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATh HOBBIE. B mpoiiecce pemieHus 3a1a4y — OCHOBOW y4eOHOM
NEeSATEIBbHOCTH Ha YpOKaxX MaTeMAaTHKU — Pa3BUBAIOTCS TAKXKE€ TBOPUECKAs U MPUKIAJIHASL CTOPOHbI
MBIIILJICHUS.

OO0yueHnue MaTeMaTHKe AaE€T BOZMOKHOCTh Pa3BUBATh Y 00y4aIONINXCSl TOUHYIO, PAIlMOHATILHYIO U
MH(OPMATUBHYIO pedb, yMEHHUE OTOMpaTh HauboJIee MOAXOAIINE A3bIKOBbIE, CHMBOJIMYECKUE, Ipaduueckue
CPEICTBaA JIJIsl BEIPAXKEHUS CYKICHUM U HAIJISTHOTO UX MPEJCTABIICHUS.

Heo0x01uMbIM KOMIIOHEHTOM OOI1Iel KYIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJIIETCS 00111ee 3HAKOMCTBO C
METO/JaMH TI03HAHUS JEHCTBUTEIBLHOCTH, IIPEJCTABIEHUE O IIPEAMETE U METOAAX MATEMATUKH, UX OTIUYUNA OT
METO/JIOB JPYI'MX €CTECTBEHHBIX U TYMaHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHUS MaTEMaTUKH IS
peleHus HayqHbIX U NPUKIaJHbIX 3a]1ad. TakuM o0pa3oM, MaTemaTuyeckoe 00pa3oBaHUE BHOCUT CBOM BKIIaJ
B (hopmupoBaHue O0IIel KyIbTyphl YeIOBEKa.

W3yueHre MaTeMaTUKU TaKkKe COCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YeJIOBEKa, TIOHUMAHHUIO KPAaCOThI U
U3AIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIIPUATHIO T€OMETPUYECKUX (POPM, YCBOCHUIO UIEU
CUMMETPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaTtemMaTHKy YK€ 3aTeEM YUUTh HaJ0, 4YTO OHA YM B MOPSAJIOK NPUBOAUTY», — MHCAI BEIUKUI PyCCKUN
yueHblii Muxaun BacunbeBuu JlIomoHOCOB. U B 3TOM COCTOUT OfHA U3 ABYX IeJieii 00yueHUs] TeOMETPUU KaK
COCTAaBHOM YaCTH MaTEMATHUKH B LIKOJIE. DTOM LIE€IM COOTBETCTBYET JOKA3aTENIbHAsl IUHUS NPENOIaBaHus



reometpun. Cienys npeacTaBieHHON paboueil mporpaMme, HaUWHAs ¢ CEABMOTO KJlacca Ha ypoKax
reOMETPUH 00YUAIOIIUNACS YUUTCS POBOIUTH JOKA3aTEIbHBIE PACCYKACHHUS, CTPOUTH JIOTHIECKUE
YMO3aKJIIOUEHHUs], I0KAa3bIBaTh UCTUHHBIEC YTBEPKICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJAUTH
paccyXJeHUs OT «IIPOTUBHOTO», OTIMYATh CBOICTBA OT MPU3HAKOB, (POpMyIHpOBaTH OOpaTHBIE
YTBEP)KJCHUSA. YUCHHK, OBJIAJICBIINN HCKYCCTBOM PacCyX/1aTh, OyJIEeT IPUMEHSTH €0 U B OKPYKaIOIIEH
KU3HU.

Kaxk nucan reomerp u neparor Mrops @enoposud lapeirus, «1t01bMH, IOHUMAIOIIMMH, YTO TAaKOE
JI0KAa3aTeNIbCTBO, TPYJAHO U J1a)K€ HEBO3MOXKHO MaHUITYyJIUPOBaThy». [ B 3TOM COCTOUT BaKHOE
BOCIIMTATEJIbHOE 3HAYCHUE U3YUYECHUS T€OMETPUH, IPUCYILEE UMEHHO OTEYECTBEHHON MAaTEMaTUYECKON
1ikoJsie. BMecTe ¢ TeM aBTOpbI MPOrpaMMbl IPEJOCTEPETAIOT YUUTENS OT U3JMILHErO (opMaan3mMa, 0COOEHHO
B OTHOILICHUH HAa4ajJl ¥ OCHOBaHMUM reomerpun. @paniy3ckuii maremaTtuk JKan /[pe1oHHE IO STOMY IOBOAY
BbICKa3aJics Tak: «UTo KacaeTcs 1eIMKaTHOU MPOOIeMbl BBEACHUS «aKCUOM», TO MHE Ka)KE€TCsl, UTO Ha
IIEPBBIX MOpax HYXKHO BOOOIIE U30eraTh NPOM3HOCUTH caMo 3TO ¢I0BO. C ApYyroil %e CTOPOHBI, HE CIIEAYET
YIYCKaTh HU OJIHOM BO3MOKHOCTHU JaBaTh MPUMEPHI JJIOTUYECKUX 3aKIIFOUEHH, KOTOPbIE Ky1a B O0JbIIeH
Mepe, 4eM HJIes aKCUOM, SIBJISIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JIBUTATEISIMUA MaT€MAaTHYECKOTO
MBILIJICHUS».

BTopoii nenbro n3ydeHnst TeOMETPUU SBIISETCS UCIIOIb30BAHNUE €€ KAK HMHCTPYMEHTA IIPH PEIICHNN KaK
MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3ajjay, BCTPEUAIOIIMXCS B peabHOM Ku3HU. OKOHUMBIINI KypC
TrE€OMETPHH LIKOJIBHUK JIOJKEH ObITh B COCTOSIHUU OMPEIEIUTh T€OMETPUUYECKYIO (PUTypy, onucaTh CI0BaMU
JAHHBIN YepTEX UM PUCYHOK, HANTH IJIOIIA/Ib 3eMETBHOTO y4acTKa, PACCYUTATh HEOOXOIUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabelis nin TpedyeMble pa3Mephl rapaxa Jyuisi aBTOMOOMIIS.. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JIMHAS B U3YYEHUH T€OMETPHH B IIKOJIE. J[aHHAs MpaKTU4ecKas TMHUSA SABIIAETCS HE MEHEE
BaXHOM, yem niepBasi. Emé [1naTon npeanuceiBa, 9to0sl «rpaxkaane [IpekpacHoro roposia HA B KOEM Cllydae
HE OCTaBJISUTM T€OMETPHIO, Be/Ib HEMAJIOBAXHO Jake M0O0YHOE €€ MPUMEHEHHE — B BOEHHOM JIeJie Jia,
BIIPOYEM, M BO BCEX HayKax — JUIsl JIyYIIEr0 UX YCBOEHUS: Mbl BEJIb 3HAaeM, Kakasi OECKOHEeUHas pa3HUIIa
CYLIECTBYET MEXY YEJIOBEKOM ITPUYACTHBIM K TCOMETPHH U HEIIPUYACTHBIMY. [IJI1 9TOr0 y4uTEINIo
pPEKOMEHyeTcs MoA0UpaTh 3a/1auu IPAaKTUYECKOTo XapakTepa JUlsl pacCMaTPUBAEMBIX TEM, YUUTh AeTeH
CTPOUTh MaTEMaTUYECKUE MOJEIIN PEATBbHBIX JKU3HEHHBIX CUTYyallui, IPOBOAUTD BBIUNCICHUS U OLICHUBATH
aICKBaTHOCTH IOJIy4E€HHOTO pe3ynbTaTta. KpaliHe BaXXHO MOAYEPKUBATH CBSI3U T€OMETPUN C IPYTUMHU
peJMeTaMu, MOTUBUPOBATH MCIIOJIb30BaTh ONPEAEICHUS TEOMETPUIECKUX (PUTYp U TOHATHH,
JEMOHCTPUPOBATh IPUMEHEHHE TIOTYUYEHHBIX YMEHUN B (DU3UKE U TEXHUKE. DTU CBA3U HauOOJIee IPKO BUHBI
B TeMax «BekTops», « Tpuronomerpudeckne COOTHOLIEHU», «MeTto koopauHat» U «Teopema [Iudaropay.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY M1aHy B 9 kiacce usydaercst yaeOHbIN Kypc «l'eomMeTpus», KOTOpPbIHA BKIKOYAET
CIIEYIOIME OCHOBHBIE pa3fielibl cofep:kanus: «I'eomerpruueckue GpUrypsl 1 ux cBoiictsay, «M3mepenue
IFEOMETPUYECKUX BEIMYMHY, a TAKKe «J{eKapTOBBI KOOPAMHATHI HA IUIOCKOCTH, «BeKTOpsI», «/IBHKEHUA
iockoctu» U «IIpeobpasoBanus nono6us». YueOHbli M1aH MpeIycMaTpuBaeT U3y4eHHe FeOMeTPUH Ha
6a30BOM ypOBHE UCXO0A4 U3 68 yueOHbBIX YaCOB B YUEOHOM TOAY.

COJEPKXAHME YYEBHOI'O KYPCA "I'EOMETPUA"

Cunyc, kocunyc, Tanresc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYITBI
MPUBEICHMUSL.

Pewrenue tpeyrosnbaukoB. Teopema KOCUHYCOB U TeOpeMa CUHYCOB. PernieHue npakTuieckux 3aad C
HCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

IIpeoGpazoBanue nonoous. [logoOue coOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 IpOU3BEIEHUN OTPE3KOB XOP, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB CEKYILIUX, TEOPEMA O KBaApaTe
KacaTeJbHOM.

Bekrop, muHa (MOIy/b) BEKTOpa, COHAMPABICHHbBIE BEKTOPHI, TPOTHUBOIOIOKHO HANpaBlIeHHbIE BEKTOPHI,
KOJUIMHEApPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaAllU HaJl BEKTOpaMu. PaznokeHne BeKTopa 1o AByM
HEKoJITMHeapHbIM BekTopaM. KoopanHartsl BekTopa. CKkalsipHOE TPOU3BEAEHUE BEKTOPOB, IPUMEHEHHE IS
HAaxXOJICHU JUTUH U YTJIOB.

JlexapTOBbI KOOPAMHATHI HA TUIOCKOCTU. Y PaBHEHUS IPSIMOM U OKPYKHOCTH B KOOPJMHATAX, IEPECCUCHHE
OKPYXHOCTEH U IpsIMbIX. MeTO1 KOOPIMHAT U €ro MPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKU. J[JIMHA OKpYKHOCTH. ['pagycHast U paguaHHas Mepa yria, BBIYUCICHUE AJTUH
IyT oKkpykHocTel. [Tnomans kpyra, cekropa, CEerMeHTa.

JIBUKEeHHsI IIIOCKOCTH U BHYTPEHHHE CUMMETpHH GUTyp (dIIeMeHTapHbIe npeacTaBieHus). [lapamiensHbrii
nepenoc. [IoBopor.



IINIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

OcBoenue yuebHoro Kypca «l'eoMeTpus» T0HKHO 00ecrieuuBaTh JOCTI)KEHHE Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus CIEeIYIOUINX JUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:
JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yabTaThl OCBOEHUSI IPOIpaMMBbl yueOHOTOo Kypca «['eoMeTpus» XapakTepu3yroTCsL:
IIaTpuoTnyeckoe BocnuTaHHe:

IIPOSIBIIEGHUEM HMHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHKHU, LIEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHHUSIM POCCUMCKUX MATEMATHUKOB U POCCHUMCKOW MAaT€MaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3TUX
JTOCTIKEHHUH B PYrUX HayKaxX U MPUKIAIHBIX chepax.

I'paxnanckoe M IyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

FOTOBHOCTBIO K BBIIIOJIHEHUIO 00A3aHHOCTEN rpaskJaHNHA U pealli3allii ero npas, IPeICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX ()YHKIIMOHUPOBAHUSI Pa3INYHBIX CTPYKTYP, IBJICHUM, MPOLEAYp I'PaXkaaHCKOIO
ob1recTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM NIPUMEHEHUEM JIOCTHKEHHUI HayKH, 0CO3HAHUEM BaXKHOCTH MOPAJIb- HO-3THYECKHUX
MPUHIIUIIOB B J€SITEIHOCTH YYEHOTO.

Tpyaosoe BociuTanue:

YCTaHOBKOM Ha aKTMBHOE y4acTHE B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTHUeCKON HalpaBIeHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYeCKOT0 00pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HM JUTSl YCTICIHOM
npodeccuoHabHOM 1eATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM U IMOCTPOEHUEM HUHIUBUIYAIbHON TpaeKTOpuu 00pa30BaHUs U KU3HEHHBIX [IJIAHOB C
y4ETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE.

JCTEeTHYECKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAILHOMY U ACTETUYECKOMY BOCIPUSATHIO MaTeEMaTUYECKUX 0ObEKTOB, 33/1a4,
peuieHui, pacCyX1IeHUI; YMEHHUIO BUJIETh MaTEMATUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOI'0 IIO3HAHMSA

OpHUEHTAIMeH B IEITEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBeKa, MPUPO/IbI U 00IIECTBA, TOHUMAaHUEM MaTeMaTUYECKOM HAyKH KaK
cdepbl 4eTOBEUECKOH AeATeIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUUMOCTH JUISl Pa3BUTHUS [IUBHIIN3ALIUH;
OBJIQJICHUEM SI3bIKOM MaTEMATUKHU U MaTEMAaTUYECKON KyJIbTYPOU KaK CPEICTBOM MO3HAHUS MUPA; OBIAJACHUEM
MPOCTENIINMH HaBBIKAMU HCCIIEN0BATEIBCKOM IEATEIbHOCTH.

du3nyecKoe BOCIUTAHUE, (POPMHUPOBAHUE KYJIbTYPbI 310POBbS M SMOIHOHAJIBHOI0 0J1ar oMoy Yusi:
TOTOBHOCTBIO IPUMEHITh MaTeMaTHYeCKHe 3HAaHUS B UHTEPECAaX CBOETO 3/I0pPOBbsA, BEACHUS 3I0pOBOro 00pasa
KU3HU (3J0pPOBOE MUTAaHKE, COATaHCUPOBAHHBIN PEXXUM 3aHITUN U OTAbIXA, PEryispHas (pu3nueckas
AKTUBHOCTD);

chOpMUPOBAHHOCTHIO HaBbIKa peduIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OMIKUOKY U TAKOTO K€ MpaBa APYyroro
YeJI0BEKa.

JK0JI0rHYeCKOe BOCIIMTAHME:

OpHUEHTAIlMel Ha MPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN JUI PeIlIeHus 3a7a4 B 00J1aCTH COXPaAaHHOCTH
OKpYXaroLlel cpe/ibl, INIAHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOYKHBIX ITOCJIEICTBUM JUIs1 OKPYKArOIIEH
cpenpl;

OCO3HAaHHEM TJI00aNTbHOTO XapaKTepa HKOJIOTHUECKUX MPoOJIeM U MyTel X pelIeHHs.

JIN4YHOCTHBIE Pe3yJIbTAThl, 00eCeYNBAOIINE ATANTANNI0 00y4AI0IIErocs K N3MEHSIIIHMCS YCJIOBUAM
COLMAJILHOM M IPHPOJAHOMN Cpelbl:

— TOTOBHOCTBIO K IEHCTBUSM B YCIOBHSX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHSI CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JESITENIBHOCTD, B TOM YUCIIE YMEHUE YUUTHCS y APYTUX JIIOJEH,
MpHOOpeTaTh B COBMECTHOM JIEATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIUU U3 OIbITa JPYTUX;

— He00X0JIMMOCTHIO B POPMHUPOBAHIH HOBBIX 3HAHUI, B TOM 4KcIie POPMYITHPOBATH UJIEH, TIOHATHS,
TUIOTE3bl 00 00BEKTaxX U SIBJICHUSAX, B TOM YHUCIIE paHee He N3BECTHBIX, 0CO3HABATh Je(PUIINUTHI
COOCTBEHHBIX 3HAaHUN 1 KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE PA3BUTHUE;

— CMOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK BBI30OB,
TpeOYIOIMMiA KOHTPMEpP, KOPPEKTHUPOBATH MPHHIUMAEMBIE PEIICHUS U IeHCTBUA, GOPMYIHUPOBATH U
OIICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS IIPOrPaMMbI YUeOHOTO Kypca «I'eoMeTpus» XapaKTepu3yroTcs



OBJIQZICHUEM YHUBEPCANbHBIMU NOZHABAM ETIbHBIMU OeUCMBUAMU, YHUBEPCATILHLIMU KOMMYHUKAMUGHbIMU
0eticmeUsIMU U YHUBEPCATbHLIMU PEYIAMUCHBIMU OCliCIBUSMU.

1) Vhusepcanvhvle noznasamenshble Oeticmsus 0becneyusam Gopmuposanue 6a306bix KOZHUMUBHBIX
npoyeccog odbyuarouwuxcs (0ceoenue Memooo8 NOZHAHUSL OKPYICAIOWe20 MUPA,; NPUMEHEHUE T02ULEeCKUX,
ucciedos8amenbCKux onepayull, ymenuti pabomams ¢ uHgpopmayuetl).

ba3oBble Jiornyeckue AeiicTBUsA:

BBISIBIIAITh U XapPAKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN MATEMAaTUYECKUX 0OBEKTOB, OHSITUH,
OTHOIIEHUH MEXY MOHATHIMHE; (POPMYITHPOBATH ONPEICICHUS IOHATHIA; yCTAHABINBATh
CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKAIIMH, OCHOBAHUS JJIs1 0000IICHHUS U CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOTIO aHAIN3a,;

BOCIPUHHUMATH, (GOPMYIHPOBATH U IPEOOPA30BHIBATE CYKJICHHS: YTBEPAUTEIBHBIC U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

BBISIBIISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS B (paKkTax, TaHHBIX,
HaOJIIOJICHUSX U YTBEPKACHUAX; IpeylaraTb KPUTEPUH JUIsl BBISIBIIEHUS] 3aKOHOMEPHOCTEN U
IIPOTUBOPEUUI;

JIeNIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3bupath AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUHN (TIPSMBIE U OT POTUBHOTO), IPOBOIUTH
CaMOCTOSITEJIbHO HECIIOKHBIE IOKa3aTEeIbCTBA MaTEMaTUUECKUX (PAKTOB, BRICTpauBaTh ApryMEHTALIMIO,
MIPUBOIUTH MPUMEPBl U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATH c110cO0 perieHus yueOHOU 3a7auu (CpaBHUBATh HECKOJIKO BAPUAHTOB PEIICHHUS,
BbIOMpaTh HanOoJIee MOIXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBrble uccienoBaTebCKUe JeiCTBUA:

WCII0JIb30BaTh BOIPOCHI KaK UCCIIEA0BATEIILCKAN HHCTPYMEHT TIO3HAHUS; (DOPMYITHPOBATH BOIIPOCHI,
(duKcHpyOIKe TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIHHO YCTaHABIMBATH HICKOMOE U JIAHHOE,
(hopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOYO IMO3UIIHIO, MHECHUE,

MIPOBOJIUTH IO CAMOCTOSITEIIHHO COCTABIICHHOMY INIAaHY HECIIOKHBIN KCIIEPHUMEHT, HEOOIbIIIOe
WCCIIeIOBaHHUE TI0 YCTAHOBJICHUIO 0COOSHHOCTE MaTeMaTHYeCKOT0 00bEKTa, 3aBHCUMOCTEH
00BEKTOB MEX Ty COO0;caMOCTOATENHHO (POPMYTUPOBATH 0OOOIIEHHS M BBIBOIBI TIO

pe3yibTaTtaM MPOBEIEHHOTO HAOIOICHHUS, NCCIICIOBAHMUS, OIICHUBATH IOCTOBEPHOCTh

MOJTYYCHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIIEHUH;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MTPOIIECCa, & TAKIKE BBIBUTATH MTPEIIOIO0KCHHS O €T0
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmueii:

BBISIBIISITH HEJJOCTATOUHOCTD U H30BITOUHOCTh HH(GOPMALIMH, TAHHBIX, HEOOXOIUMBIX JIJIsl pEIICHHUS
3a/1auu;

BBIOMpATh, aHAJTU3UPOBAThH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HH(POPMALINIO PA3THUHBIX
BUJIOB ¥ (POPM IpEACTABICHUS;

BBIOMpATH POpPMY MpeAcTaBIeHUs HHGOPMAIIUU U WILTIOCTPUPOBATH pelIaeMble 3314l CXeMaMH,
JayarpaMmmamu, HHOUM rpadukoil U uX KOMOMHALIMSIMU;

OIICHUBATh HAAEKHOCTh MHGOPMAIIUU 110 KPUTEPHSIM, TPEITI0KEHHBIM YUUTEIEM HIIN
chOpMyITUPOBAHHBIM CAMOCTOSITEIHHO.

2) Vuueepcanvibie KOMMYHUKAMUGHDBLE OeliCMEUs 06eCneuu8aiom c@hopmMupo8anHoOCmb COYUAIbHBIX
HABbLIKOB 06)/’{61}01441/[)60}1.
Oo0menue:

BOCIPUHUMATh U ()OPMYIIUPOBATH CYKJEHUS B COOTBETCTBHUHM C YCIOBUSAMHU U LIEJISIMHU OOLLIECHMS;
SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3pEHHsI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHMSI 110 X0y PELICHMS 3a1a4l, KOMMEHTUPOBATh MOJIyYEHHBIH PE3YyIIbTaT;

B X0/1€ 00CY)XKJIEHH 33J1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOH TeMbI, TPOOIEMBI, peraeMoi
3aJ1a4M, BHICKA3bIBAaTh UJIEU, HAIIEJIEHHBIE HA TIOUCK PEIIECHHUS; CONIOCTABIIATh CBOU CYXAECHHUS C
CYXJICHUSIMH JJPYTUX YYaCTHUKOB JAMAIOra, OOHAPYKHUBATh Pa3Inyie U CXOJCTBO MO3ULINN; B
KOPpEKTHOH opme (hopMyIHpOoBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

IIPEJICTABIIATH PE3YJIbTAThl PEMICHU 3a/1a4H, SKCIIEPUMEHTA, UCCIEA0BAHUS, IIPOEKTA;
CaMOCTOSITEJIbHO BEIOMPATh (POPMAT BBICTYIICHHS C YIETOM 3a]a4 MPE3eHTAUU U 0COOEHHOCTEH
ayIMTOPHH.

CoTrpyaHu4ecTBoO:



— TIOHMMAaTbh U UCIOIB30BATh MPEUMYILIECTBA KOMAaHAHOM U MHUBHUIYalbHON pabOTHI P PEeLICHUN
y4eOHBIX MaTeMaTHYECKHX 33/1a4;

— TPUHUMATBH IIeTTb COBMECTHOM JICATEIILHOCTH, IIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM PabOTHI,
pacmpeensTh BUIbI paboT, TOTOBapUBATHCS, 00OCYXKIATh POIECC U Pe3yIbTaT paboThI; 0000IIaTh
MHEHHS HECKOJILKUX JIIOJICH;

— Y4acTBOBAaTh B TPYNNOBEIX (hopMax paboThl (00CyKIeHUs, 0OMEH MHEHHUSIMHU, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBUS C JPYTUMHU WIEHAMU KOMaH/IbI;

— OLIEHMBATh KaueCTBO CBOET0 BKJIa/1a B OOIIMI MIPOIYKT IO KPUTEPUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICHCTBUSL.

3) Vnusepcanvuvie pecynamuensle Oelicmeus obecneuugaiom Gopmuposanie CMulCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABbIK08 AuyHocmu. CaMOOpraHU3alys:
CaMOCTOSITEJIBHO COCTABJISITh IUIaH, AJITCOPUTM peIlIeHus 3a7auu (MM €ro 4acTb), BBIOMpPATh CIOCO0 peleHus ¢
y4ETOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTUPOBATh U KOPPEKTUPOBATh
BAapUaHTHI pelIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.
CaMOKOHTPOJIb:

— BIIAQJETh CIIOCOOAMM CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3ysibTaTa pelieHus
MaTeMaTUYEeCKOM 3a1a9H;

— TMpeABUJIETh TPYIHOCTH, KOTOPHIE MOTYT BOZHUKHYTb IIPU PEIICHUN 33]]a4l, BHOCUTh KOPPEKTUBBI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAllIGHHBIX OINOOK, BBISIBIEHHBIX TPYTHOCTEH;

— OLIEHUBATh COOTBETCTBUE Pe3yJbTaTa AeATEIbHOCTH MOCTAaBICHHOM 1IeJIU U YCIOBUSAM, OOBSICHATh
MIPUYMHBI JOCTHKEHUS UM HEJOCTKEHUS 11€7TM, HaXOAUTh OIIMOKY, AaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

NPEIMETHBIE PE3YJIbTATHI
OcBoenne yueOHOTO Kypca «I'eoMeTpus» Ha ypOBHE OCHOBHOTO 00IIIero o0pa3oBaHusl I0JHKHO 00eCcIieYnBaTh
JOCTIDKEHHUE CIICTYIONINX MPEAMETHBIX 00pa30BaTEbHBIX PE3yJIbTaTOB:

— 3HaTh TPUTOHOMETPHYUECKUE (PYHKIIMH OCTPBIX YIIIOB, HAXOUTh C X MIOMOIIBIO Pa3IHYHBIC JICMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ moMomisio
KaJbKYJISITOPA) JAJTMHBI M YIIIBI [UTS HETAaOTMYHBIX 3HAYCHUH.

— Tlomp30Batbest GopMysaMu IPUBEICHHSI 1 OCHOBHBIM TPUTOHOMETPUIECKAM TOXKJIECTBOM IS
HAXOXKJICHHUS COOTHOIICHUI MEX/Ty TPUTOHOMETPHYSCKHMH BEITMYNHAMHU.

— Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJIsl HAXO0KICHHSI PA3IMYHBIX DJIEMEHTOB
TPEYroJIbHUKA («pEIICHUE TPEYTOJILHUKOBY), TPUMEHSTh UX TPU PEIICHUH TCOMETPHUECKUX 3a/1a4.

— Bnanets noHATHSAME TPeoOpa30BaHus MOA00HS, COOTBETCTBEHHBIX AJIEMEHTOB MOJA00HBIX (QUTYD.

— Tlonp30BaTbest CBOMCTBAMHU TIOJJOOHSI TPOM3BOJILHBIX (PUTYP, YMETh BBIUUCIIATH [UTMHBI U HAXOUTh
yrIiIbl y TOJ0O0HBIX (puryp. [IpuMeHsTh cBOMCTBaA MTOAO00US B IPAKTUYECKUX 3a1auax.

— YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (DUTYP B OKPYKAIOIIEM MHpE.

— Tlomp30BaTbest TEOPEMaMK O TPOU3BEACHUHU OTPE3KOB XOP/I, O IPOU3BEICHUHN OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeJIbHOM.

— Tlonp30BaThCsi BEKTOPAMHU, IOHUMATh UX TEOMETPUUCCKUI U (PU3NIECKUN CMBICI, TPUMEHSTh UX B
pEIICHUH TEOMETPUICCKUX U (PU3UUCCKUX 33]1au.

— TlpuMeHSTh CKAISIPHOE MPOU3BEIICHHE BEKTOPOB ISl HAXOXKICHUS JUTHH U YIJIOB.

— Ilonp30BaThCst METOIOM KOOPAMHAT HA IUIOCKOCTH, TPUMEHSITh €r0 B PEIICHUN T€OMETPUUYECKUX U
MPaKTUYECKUX 3aau.

— Brnagets MOHATHAME MPaBUIBHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUTHHBI TyTH
OKPY’KHOCTH ¥ PaJIMaHHOM MepHI yIiia, YMETh BBIYMCIATH TUIOIIA/Ib KPYTra U €ro YacTeu.

— [IpumMeHsTh MOTydYeHHBIE YMEHHSI B IPAKTUYECKUX 3aauax.

— HaxoauTs ocu (UM LIEHTPHI) CHMMETpUH (PUTYp, TPUMEHSITh ABUKEHUS MIIOCKOCTH B MTPOCTEHIINX
ClIydasix.

— [IpumeHsTH MOTyuYeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTH MaTeMaTHYeCKHEe MOJCIH IS 3a1aupeaibHON
KU3HU U POBOJUTH COOTBETCTBYIOIINE BEIYUCIICHHSI C TPUMEHEHUEM OO0 M TPUTOHOMETPHUECKUX
(byHKLUH (T0B3YsCh, Ie HEOOXOANMO, KaJbKYISITOPOM).



TEMATUYECKOE IINIAHUPOBAHUE

moxoous

Ne  |HammenoBanue paszaenos| KommuecTBo yacos ara Bussl pesaTenbHOCTH Bubi, popmbr DIeKTPOHHBIE
p > POp |y
/i M TeM HPOrPaMMBL  locoro beonrp. jupar KOHTPOJIS (uudpossie)
pab. [pad. 0bpa3oBaTebHbIE
pecypcbl

Pa3nen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. PellleHue TpeyrojibHUKOB.

1.1. |Ompexenenne 2 -DopMyITHPOBaTh ONPEAETIEHHs TPUTOHOMETPHUECKUX PYHKIME |Y CcTHBIN onpoc  |[https://www.yak-
TPUTOHOMETPHYECKHX TYHBIX U TIPAMBIX YTIIOB. ] lass.ru/p/geometria/9-
¢byukuuii yrios ot 0° qo klass/sootnosheniia-
180°. mezhdu-storonami-i-

1.2. [KocuHycC U CHHYC 2 -BBIBOIMTE TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C paauycom|[InceMeHHbIi uglami-treugolnika-

o OMTHCAHHOM OKPYKHOCTH). orpoc skaliarnoe-proizvedeni_-
[IPSIMOT'O ¥ TYIOT'O yIJIa. 9222/sootnosheniia-

1.3. [Teopema KocHHYCOB. 2 -BLIBogmvTL TeopeMy KOCHHYCOB U TEOPEMY CHHYCOB (C pamuycoM[TeCTHPOBAHUE  |mezhdu-storonami-i-
(O606ménnas), Teopema OHCAHHOI OKPYKHOCTH).; uglami-treugolnika-
CHHYCOB (C paanycom 9281/re-7ad3359¢-27dd-
OIMCAHHOM OKPYKHOCTH 4ae0-9272-8f1ce3e75ec2

1.4. |HaxosxmeHue miHH 2 -Perrate TpEyronsHUKH. Omnpoc 110 https://resh.edu.ru/sub-
CTOPOH M BENMYMH yIIIOB Pemats mpakTHYecKye 3a1a4H, CBOMSIIMECS K HAX0XKICHUIO MHIUBHTyaabHBIM [ject/Iesson/2040/main/
TpPEYTrOIbHUKOB. Pa3IMYHBIX JIEMEHTOB TPEYTObHHUKAX. ; KapTOCKam

1.5. |Dopmymna miomanm 2 -DopMyTHPOBATH OMPEICTICHUS TPUTOHOMETpHYECKUX GyHKIMi [V CTHBIH opoc  [https://skysmart.ru/arti-
TpEyroJbHUKA Yepe3 JBe [TYIBIX U NPSMBIX YIJIOB.; cles/mathematic/Kak-
CTOPOHBI H YTOIl MEKILY -BeIBOIUTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C nayti-ploshchad'-pryamou-
HIMU. [pPaAnycOM OIMCAHHOW OKPYKHOCTN).; gol'nika

1.6. |Popmyna miomany 2 -Pemiath TpeyronpHUKY. [T1cbMeHHBII https://www.resol-
4eTBIPEXYTOIBHAKA YCpe3 PemaTh npaxkTHYecKue 3aa4u, CBOISIIMECS orpoc venta.ru/spr/planime-
ero IMArOHAIM U Yo K HAXOXKJICHHIO PAa3IMYHbIX 3JIEMEHTOB TPEYTrOJIbHUKAX. ; try/sqf.htm
MEX/1y HUMH.

1.7. [|[paxruueckoe 3 -Pemath npakTHYecKue 3a/1aum, CBOISAIINECS TectupoBanue  |https://www.resol-
[IpHMCHEHHE K HAXO)KJICHHIO PA3IMYHBIX JIEMEHTOB TPEYTOJIbHUKAX. \venta.ru/spr/planime-
TOKa3aHHBIX TEOPEM try/sqf.htm
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Pa3znen 2. [IpeoOpasoBanne noxodusi. Merpuyeckue COOTHOLIEHHSI B OKPYKHOCTH

2.1. [[loustue o 2 -OcBanBaTh MOHATHE MPeoOpa3zoBaHUS MOJ00HS; Vernblii onpoc  |https://in-
npeoOpa3oBaHUH fourok.ru/prezentaciya-po-



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 OTHOIIEHUE IMHEHHBIX 3JIEMEHTOB GUryp npu|llucsMeHHbIi geometrii-na-temu-pro-
>IeMEeHTBI MOI06HbIX Hp606p330BaHI/II/I rnoaoous.; OIIPOC !Zvedenivfi-otrezkov-hord-
uryp. -Haxomute  mpuMepsl  1momo0HMsi B OKpYyKaromien I-sekuschih-2896250.html

TeCTBUTEIILHOCTH. ;

3. [Teopemao 2 -BBIBOIMTE MeTpHUYECKUE COOTHOMICHUS MK Ty OTpe3kamu (Tectuposanue  |https://in- -
[IPON3BENCHNH OTPE3KOB XOPH, CEKYIIUX U KaCaTeIbHBIX C HCIOJIb30BAHUEM fourok.ru/prezentaciya-po-
XOp/1, TEOPEMA O BIIMCAHHBIX YIJIOB U TOJ00HBIX TPEYroabHUKOB. OCBanBaTh geometrii-na-temu-pro-
POM3BENCHHH OTPE3KOB MOHSATHE TPEOOPA30BAHUS HOIIO6I/£$L; :?S\/eekduesrll%/ﬁ;oztg%zé%\gm?ml.
CeKyIMX, Teopema o -VccnenoBarh OTHOLIEHUE JIMHENHBIX 2JIEMEHTOB QUTYp HpU https://interneturok.ru/les-
KBaJpaTe KacaTenbHOH. MPCOOPA30BAHMH NIONO0MSL; son/geometry/9-klass/ito-

-BbIBOANTH METpUUECKHE COOTHOIICHHS MEXAY OTPE3KaMU qovoe-povtorenie-kursa-
XOpJA, CEeKyIIMX U KacaTelbHBIX C HCHOJb30BaHUEM| geometrii-za-79-
BIIMCAHHBIX YIJIOB M MOJOOHBIX TPEYrOJbHUKOB.; klassy/tochka-vnutri-i-vne-

Pemratn TeOMETPUUYCCKUC 3aJa4yu W 3aJa4u Hn3 peanLHoﬁ okruzhnosti
PKU3HHU C MCTI0JIb30BAaHUEM MOJOOHBIX TPEYTOJIbHUKOB. ;

0.4, [[IpuMeHeHue B pemmeHun 3 -Pemrats reomerpryeckue 3a1auu U 33/1a40 U3 peanbHoi  |Onpoc mo
reOMETPUYECKHX 33124 PKU3HU C MCTIOJB30BaHUEM TI0I00HBIX TPEYTOJILHUKOB. ; KapTO1Kam

Toro mo pasaeny 10

Paznen 3. BekTopbl

3.1. |OnpenesneHne BEKTOPOB, [2 -HUcnonb30Barh BEKTOPHI KaK HaIpaBJIEHHBIE OTpPE3Kw,|Y CTHEIH ompoc  |https://www.yak-
CIIOKECHHE U PasHOCTb 1CCIIEI0BATh T€OMETPUUECKUI (epeMeIeHue) 1 PU3HIeCcKuil lass.ru/p/geometria/10-
BEKTOPOB, YMHOKEHHE (cruta) CMBICIIBI BEKTOPOB.; klass/vektory-v-pros-
BCKTOpAa HA YHCIIO. transtve-deistviia-s-

3.2. |Dusmueckuii u 2 -Ucronb30BaTh BEKTOPHI KaK HAINPABJIEHHBIE OTPE3KH,|[IIUCEMEHHBIH ektorami-9248/opredele-
rCOMETPHYCCKUH CMBICIT MCCIIEI0BATH T€OMETPUYECKUH (TTepeMeIeHIE) U (PU3UIECKUI[OTPOC nie-i-fizicheskil-smysl-
BEKTOPOB. (cua) CMBICITBI BEKTOPOB. ; veKtora-v-prostranstve-

’ 0286

-3HaTh OMpelNeleHus] CyMMbl W Pa3HOCTH BEKTOPOB, T
[YMHO>KEHHUS BEKTOpa Ha YHUCIIO0, UCCIIEI0BATh T€OMETPUUYECKUI
1 (GU3MYECKUIN CMBICIBI ATUX OTEPAIHii.;

3.3. |PasnokeHue BekTopa 1o |2 -Perrate  TeoMeTpHueckue 3amauM ¢ Hcnojb3oBaHueM[lectupoanme  |https:/resh.edu.ru/sub-
JIBYM HEKOJUIHHEAPHBIM BEKTOPOB. ject/lesson/3038/main/
BEKTOpaM.

3.4. |KoopauHaThl BEKTOpa 2 -PacknanpiBaTh Ha BEeKTOpA. Omnpoc https://www.yak-

3.5. |CkansipHoe -HaxomuTh ckansipHOE IPOU3BENEHUE BEKTOPOB, €ro Y cTHBIN onpoc iass.ru/p/qeometr_l_a 9-
[POU3BEICHIE BEKTOPOB, [PUMEHEHUE JUIs HAXOKICHHUS JIIMH U yTIIOB. Klass/sootnosheniia-
ero MpUMEHEHHE JUIS mezhdu-storonami-i-
HAXOJICHUS JJTMH U Uq|a_ml-treuq0|_nlka- _
VrIOB. skaliarnoe-proizvedeni_-

3.6. |Pemrenue 3agau c 1 - Pemrats 3a1aun ¢ moMOIIbIO BEKTOPOB. [TvicEMEeHHBIH
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[MOMOIIIbIO BEKTOPOB orpoc 9222/skaliarnoe-pro-

3.7. |[[Ipumenenue BexktopoB |1 -IIpuMeHsI TS BEKTOPBI IS PEIICHHs 3314 KHHEMATUKH U TectupoBanue 'ngdtemes;;ggtorov'
IS pEICHUs 33124 MEXaHUKH % Ioub/317
KHHEMATHKHA U MEXaHHKH pS.//znanio.ru/pu
KonTponbHas padoTa

toro mo pasneny: 12

Pa3znen 4, I[eKapTOBbI KOOPAMHATHI HA IJIOCKOCTH

4.1.  [lexapToBbl KOOpANUHATHI (1 -OcBauBaTh MOHATHE MPSIMOYTOJIBHON CHCTEMBI KOOP/MHAT,|Y CTHBIH onpoc  [https://infourok.ru/kon-
TOYEK HA IMJIOCKOCTH. TEKapTOBBIX KOOPJIMHAT TOYKH. ; spekt-uroka-uglovoj-koef-

4.2, |YpaBHeHune npsmon 1 -BBIBONTE ypaBHEHHUE PSIMOM U OKPYKHOCTH. [TyichMeHHbIi ficient-pryamoj-s-podgo

orpoc

4.3.  [YraoBoit koadduiuent, (1 -BbIensaTe MOJHBIA KBajpaT I HAXOXKJCHHS ILeHTpa u[lectupoBanue https://www.yak-
TAHIEHC yIIia HAKIIOHA, pajuyca OKpYKHOCTH 10 €€ YPaBHEHHIO.; lass.ru/p/geometria/9-
mapasiedbHbIe U klass/metod-koordinat-
HeprieH TUKYIpHbIE 9887/u_ravnen|e-pkru_-
psMbIC zhnosti-uravnenie-pri-

Y 1 B 0 amoi-12247/re-bbd7dd94-

4. paBHEHHE OKPYKHOCTH. -BeiBOANTE ypaBHEHUE OKPYKHOCTH. pOC 10 d7b-473e-b426-
apTOAKaM 96cch9cOefad

4.5. [Haxoxxaenue xoopauHat (1 -Pemath 3agaun Ha HaAxXOXKJICHHE TOYEK IEPECEUCHHUs|Y CTHBIM 0npoc
TOYCK IepeceycHnA MPSMBIX U OKPYKHOCTEH € IOMOILIBIO METO1a KOOPANHAT. ;
OKPY>KHOCTH U IPSIMOKH

4.6. [Merox koopauHat pu |1 -Pemath 3agauM Ha HaxXOXKJCHHE TOYEK MepecedeHUs |l InCoMeHHbIi https://resh.edu.ru/sub-
peLICHIH NPAMBIX U OKPYKHOCTEH ¢ OMOIIBIO METOJa KOOPIMHAT.;  [OPOC ject/lesson/2508/main/
TCOMCTPUYCCKHUX 3a1a4

4.7. |Acmonp3oBanne Merona |2 -Pemath 3agauM Ha HaxoXJEHHE TOYeK nepeceueHus|Iectuposanue https://resh.edu.ru/sub-
KOOpPJMHAT B [PSIMBIX M OKPYKHOCTEH € MOMOIIBIO METO1a KOOP/UHAT. ; ject/lesson/2508/main/
MMPAKTHYCCKUX 3aJadax

MToro mo pa3neny: 9

Paznen 5. [IpaBliIbHBIE MHOTOYTOJBHUKH. J|JIMHA OKPY’KHOCTH U IUIOMIAJbL KPyra. Berunciaenue niiomasaei

5.1. |[IpaBuabHbIC 1 -OopMynMpOBaTH ONPEIEICHUE IPABUIIBHBIX Ompoc o https://WWW.vak—_
MHOTOYTOJIbHUKH, MHOT'OYI'OJIbHUKOB, HAXOAUTh UX DJIEMEHTEL.; MHUBUYaJIbHBIM Iass.ru/p/qeometrlalg- N
BBIUNCICHUE UX -[Tonb30BaTHCS NOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM [KAPTOUKaM klass/dlina-okruzhnosti-i-
PIICMEHTOB. C IOMOIIBIO TPABUIBHBIX ploshchad-kruga-

5.2. [Yucno p u anuna 1 -OopMyIMpOBATH ONPEIEIEHUE PABUIIBHBIX Y cTHBIN onpoc %%ﬁ 9246/re-
OKPY’KHOCTH. MHOTOYTOJIbHUKOB, HAXO/IUTh UX AJIEMEHTBHL.; ) 983b0301-8304-4d02-

-Ilosib30BaThCsl OHATHEM JJIMHBI OKPY>KHOCTH, BBEIEHHBIM 2739-40bb351ch45d
C TOMOILIBIO TPABUIIbHBIX
5.3. |[lmuna nyru 1 -OopmynupoBaTh onpeeeHIe TPABUIbHBIX [TrcbMeHHBII
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OKPYKHOCTH.

MHOT'OYI'OJIBHUKOB, HAXOAUTH UX 3JICMCHTHI.
-ITonp30BaThCs MOHATHEM AJIMHBI OKPY>XXHOCTH, BBeI[éHHLIM
C IOMOIIBIO IMPABUJIbHBIX

orpoc

https://www.yak-

lass.ru/p/geometria/9-

klass/dlina-okruzhnosti-i-

ploshchad-kruga-

- poanmaepa e, roroyrommmton, sisormn mk event TIPS laatidina-olauzhnost
-ITons3oBaThCs H,OHilTl/IeM JUIMHBI Opr)KH(;CTI/I BBEJIEHHBIM ploshchad-kruga-9494/re-
’ 80ba7b3a-e82c-4b90-
C OMOIIBIO HPaBHITLHBIX b115-ed6027b17826
5.5. [[nomans kpyrauero |t -DOpMYIHPOBATH OTPEICIICHHE TIPABHIBHBIX Ormpoc 110 https://www.yak-
>JIEMEHTOB (CEKTOpa M MHOTOYTOJIBHUKOB, HAXOIUTh UX 3JIEMEHTHL; MH MBIy bHBIM [1ass.ru/p/geometria/9-
CErMeHTa). -ITonb30BaThCS MOHATHEM JUTHHBI OKPY>KHOCTH, BBEIEHHBIM [KAPTOIKAM klass/dlina-okruzhnosti-i-
C IOMOIIBIO TIPABUIIBHBIX ploshchad-kruga- _
5.6. |Berumcienue muomaneii |2 -DopmyIpoBaTh ONIPEICIICHUE TTPABMIIBHBIX 'V erHbIi onpoc 9241/dlina-okruzhnosti-
-0. ploshchad-kruga-9494/re-
q)nryp BKJIIOYAIOIIUX IMHOT'OYI'OJIbHUKOB, HAXOJUTh UX DJICMCHTEI. ; ) 80ba7b3a-e82¢-4b90-
>JIeMEHTBI KPyTa. -ITo/1B30BaTHCSI HOHATHEM JUIHHBI OKPY)KHOCTH, BBEIEHHBIM b115-ed6027b17826
C MOMOIILIO ITPABHIIBHBIX
toro mo pasaeny: 8 [ IncMeHHbIi
orpoc
Pa3nen 6. JIBUsKEHHSA TIOCKOCTH
6.1. [[TomsTue o mBuwXenmu |- -Pa30upars npuMepsbl, HILTFOCTPUPYIOIIHE MTOHITHS Ompoc 1o https://www.yak-
[II0CKOCTH NBHKEHUS, [IEHTPOB M OCEH CHMMETPHH. ; MHIUBUAYaTbHBIM (|ass.ru/p/geometria/9-
-DopMyIHPOBATh OMPEICIICHHUS MapalIeIBLHOTO MepeHoca, |[KapTouKaM klass/dvizhenie-
[I0OBOPOTA U OCEBOM CUMMETPHH. ; 10434/poniatie-dvizhe-
6.2. [[lapamtensublii nepenoc, (L -BBIBOIUTH MX CBOMCTBA, HAXOIUTH HEMOABUKHBIE TOUKH.; |YCTHBIN onpoc  [niila-simmetriia-
[OBOPOT M CUMMETPHS HaxoauTh HIEHTPbI U OCH CUMMETPHIA TIPOCTEHIIIUX DUTYD 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10
6.3. |Ocu 1 ueHTpHI 1 -IIpuMeHsTh mapayieabHbIi IEPEHOC K CAMMETPHIO ITpH  [[IMChMEHHBIIH https://infourok.ru/urok-
CHMMETpHUH [PEIICHUH T€OMETPUIECKUX 3a1au (pa3ouparh MpuMepbl).;  [OIpoC po-matematike-dlya-
6.4. |[Ipocreiimme 2 -Mcnonp30BaTh I IOCTPOEHUS U MCCIIEI0BAaHMII Tectuposanme  |Klassa-pravilnie-
[pUMEHEHHS B PEUICHUH IU(PPOBBIC PECYPCHI.; mnogougolniki-resh-
3amau enie-zadach-
1178089.html
Toro no pasaeny: 6
Paznen 7. [loBTopenne, 000011eHNEe, CHCTEMATH3ANUS 3HAHUN
7.1. |[ToBTOpEHME OCHOBHBIX -OnepupoBath NOHIATUAMHU: (PUTYpa, TOUKA, IpsiMas, yroi, |[Omnpoc mo https://interneturok.ru/les-
[TOHSITHI M METOIOB MHOTOYTOJIbHHK, PABHOOEIPEHHBIH U PAaBHOCTOPOHHHIA HIMBY TyaTbHbIM [Son/algebra/9-klass/ito-
TPEYTOJIbHUKHU, TIPSMOYTOJIbHBINA TPEYTOIbHUK, METHaHA, KapTOoIKaM govoe-povtorenie-Kursa-

KypcoB 7—9 Ki1accos,

000011IeHIE U

OUCCEKTpuUCa U BBICOTA TPEYTOJIbHUKA, TapauIeIorpaMM,
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cucTeMaTu3alus 3HaHUU.

[pOMO, IPSIMOYTOJILHUK, KBaJIpaT, TPAeLus; OKPYKHOCTb,
KacaTeJIbHAast; PABEHCTBO U NOJ00KE (QUTYp, TPEYrOJIBHUKOB;
[TapaJUIEIbHOCTD U MEPIEHIUKYIAPHOCTD IIPAMBIX, YTOJI
MCKAY MMPAMBIMA, CUMMCTPHUA OTHOCHUTCIIbHO TOYKU U
NpSIMO¥i; JUIMHA, PACCTOSIHUE, BEJTMYMHA YTJIa, TUIOIAIb,
nepumeTp. ;

algebry-9go-klassa/pov-
torenie-i-sistematizatsiya-
kursa-algebry-7-9-klassa-
preobrazovanie-vyra-
zheniy https://www.yak-
lass.ru/p/algebra https://in-

fourok.ru/issle-

7.2. |[Ipocreiimue Hcnonp3oBath GopMyIibl: IepuMeTpa U TUIONIaan 'Y CTHBII orpoc dovatelskaya-rabota-po-
reoMerpudeckue GUrypsl MHOTOYTOJILHUKOB, JITTHHBI OKPY>KHOCTH H TUIOIIA/IM Kpyra, matematike-na-temu-
1 X CBOICTBA. 00BEMa IIPAMOYT'OJIBHOTO ITapalICIICIIMIIC/IA. , obobshenie-i-sistema-
7.3. |3mepenne OnepupoBaTh NOHATUAMU: UTYpa, TOUKA, IpsiMas, yroJ, [[[MCbMeHHbINH tizaciya-uchebnogo-mate-
reOMeTPUYECKHX MHOTOYTOJILHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHHMI orpoc riala-kursov-7-9-klassov-
BEJINUMH. TPEYrOJILHUKH, TIPSIMOYTOJIbHBIN TPEYrOJIbHUK, ME/INaHa, 4314350.html
OHCCcEeKTpHUCca U BBICOTAa TPEYTOJIbHUKA, Mapajlieorpamm,
[pOMO, IPSIMOYTOJIFHHK, KBaIPaT, TPATICIHUS; OKPYKHOCTH,
KacaTenbHasl; paBEHCTBO M 10J00KHe QUryp, TpeyroJbHUKOB
7.4. [Tpeyronbuuku. -OnepupoBath NOHATUSAMHA: (PUTYpa, TOUKa, IpsAMasi, yro,  [Ompoc no
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U paBHOCTOPOHHUMN MHIIMBU /Ty a IbHBIM
TPEYrOJIbLHUKH, PSIMOYTOJIbHBIA TPEYTOJIbHUK, MEIHAHA, KapTodKaM
OHCCceKTpHUca U BbICOTAa TPEYTOJIbHUKA, Mapajlieiorpamm,
[pOMO, IPSIMOYTOJIbHUK, KBaJIpaT, Tparneuus; OKpyKHOCTb,
KacaTeJbHas, PABEHCTBO M 1Moio0ue Gpuryp, TpeyroJIbHUKOB
7.5. [[Mapannensueie n -OrepupoBath MOHATHAMHU: (GUTypa, TOUKa, IpsAMas, yroi,  |YcTHbIi onpoc  |https://www.yak- _
[lepIICHANKYIIAPHbBIE MHOTOYTOJIbHUK, PABHOOEAPEHHBIN U PABHOCTOPOHHMI lass.by/p/ r_natemauka/S—
HpsMEIe. TPEYrOJABHUKH, IIPSIMOYTOJIbHEIN TPEYTOJIbHUK, MEIHAHA, klass/nagliadnaia-ge-
OHCCeKTpHUca U BBICOTAa TPEYTOJIbHHKA, Mapajlieiorpamm, ometriia-12325/parallel-
[pOMO, IPSIMOYTOJILHUK, KBaJIpaT, Tpamnelus; OKPYKHOCTb, nye-i-perpendikuliarnye-
KacaTeJIbHAs, PaBEHCTBO U 101001e (pUryp, TpeyroibHUKOB; priamye-12353
MapauieTbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI
MEXK 1y MPSMBIMHU, CHMMETPHSI OTHOCUTEIBHO TOYKU U
MPSIMOM; JNTMHA, PACCTOSIHUE, BEIMYUHA YTIIa, TIONIA b,
epumeTp. ;
Mcnonb3oBath GopMyIbl: mepuMeTpa U IIONIaau
7.6. |OKpYXHOCTB U KpYT. -OnepupoBath NOHATUAMHU: PUTypa, TOUKA, IpsiMasi, yroi,  |[[lucemeHHBbIHA https://www.vak—_
MHOTOYTOJIbHHK, PABHOOEIPEHHBIN 1 PABHOCTOPOHHHI 0IIpoC lass.ru/p/geometria/9-

TPEyroJIbHUKH, IIPSIMOYTOJIbHBIM TPEYrOJIbHUK, MEAUAHA,
OUCCeKTpuUCca U BBICOTa TPEYTOJIbHUKA, ITapauIeIorpaMM,
[pOMO, IPSAMOYTOJIbHUK, KBaJIpaT, Tpareuus; OKPYKHOCTb,
KacaTebHasl; PAaBEeHCTBO U M0JI00ue (PUryp, TpeyrojJbHUKOB;
[1apaJJIEIIbHOCTD U NEPIIEHIUKYISIPHOCTD NPSAMBIX, YTOJI

klass/dlina-okruzhnosti-i-

ploshchad-kruga-

9241/dlina-okruzhnosti-

ploshchad-kruga-9494
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MEXy MPSMBIMUA, CHMMETPHUSI OTHOCUTEJILHO TOUKU U
MpsIMO¥; JJIMHA, PACCTOSIHUE, BEJIMUMHA YTIia, TUI0NIab,
epuMerp. ;

Mcnonb30Bath GOpMyITBI: IEpUMETPa U TUIOMIAAN

7.7.

['eomeTpuueckue
[TOCTPOCHUS.

-OrnepupoBath MOHATHAMU: PUTYpa, TOUKA, PsiMast, yrod,
MHOTOYT'OJIbHUK, PAaBHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYroJIbHUKH, IPSIMOYTOJIbHBIN TPEYrOJIbHUK, ME/INaHa,
OHUCCEKTpUCa U BBICOTA TPEYTOJIBHUKA, [1apaJuIeIorpaMM,
[pOMO, IPSIMOYT'OJIbHUK, KBaJIpaT, Tpanelus; OKPyKHOCTb,
KacaTeJIbHasl, paBEHCTBO U 1101001€e (pUryp, TpeyrojbHUKOB;
[apaJJIEIbHOCTD U MEPIIEHIUKYISIPHOCTD MPSAMBIX, YTOJI
MEX /1y MPSMBIMH, CHMMETPHSI OTHOCUTEIBHO TOYKU U
[psIMOM; JUIMHA, PACCTOSTHUE, BEJIMYHMHA YIJIa, IJI0MAb,
[IepuMeTp. ;

Mcnonb3oBath hopMylibl: mepuMeTpa U Iioniaau

TectupoBaHue

https://infourok.ru/urok-

okruzhnost-geometriches-

kie-postroeniya-

4502905.html

MToro no pazaeny:

OBIIEE KOJIMYECTBO
HYACOB I10 I[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE 9 reomeTpus

aara Tema ypoka
No J1aH (bakr
IloBTOpeHue — 4 yaca

1. ITo106HBIEC TPEYTOTBLHUKHI

2. YerpipexyronsHuku. [Inomanym reomerpudeckux Guryp

3. BrircanHbIe, ONTMCAaHHBIE W [ICHTPAILHBIC YTIIbI

4, Jluaznocmuueckas konmponvnasa padoma

Tpuronomerpusi. TeopemMbl KOCHHYCOB H CHHYCOB. PenieHue TpeyroibHMKOB — 16 yacoB

o. Onpenenenne TpuroHoMerpudecknx Gyakmmii yrios ot 0° mo 180°

6. Onpenenenne TpuroHoMeTpudeckux GyHkmuii yrios ot 0° mo 180°

7. KocuHyc 1 cUHYC IpsIMOTO | TYIIOTO yria

8. KocuHyc 1 cuHyC npsiMOTo | TYIOTO yria

9. TeopeMa KOCHHYCOB

10. TeopeMa cHHYCOB (C paguycoM ONMCAHHON OKPYHOCTH)

11. HaxosxeHnne JiMH CTOPOH TPEYTrOJIbHUKOB

12. Haxosx/1eane BeJIMIrH YTII0B TPEYTOIHHIUKOB

13. dopmyia IIonaau TPEyroJbHAKA Yepe3 B CTOPOHBI U YOI MEXKTY
HUMHU

14. 3aJlaun Ha BBIYHCIICHUE IO TPEYTOJIbHUKA

15. dopmyra MIOMAIN YEThIPEXYTOJIbHUKA YEPE3 €r0 TUArOHAIN U YTOJI
MEKTy HUMH

16. 3agaumn Ha BBIYMCIICHUE TIJIOMIAIN YEThIPEXYTOJIbHUKA

17. Pemenne TpeyroibHUKOB

18. Pemenne TpeyroJbHUKOB

19. IToBTOpenue no teme « TpUTOHOMETPHUSD)

20. Konmponvnasa paoomaNel no meme « Tpuzonomempus»

IIpeoOpa3zoBanue nogodusi. Merpuiyeckue COOTHOLIEHHUSI B OKPYKHOCTH — 10 yacoB

21. [TonsiTne 0 MpeoOpa3zoBaHUM TTOAOOHS

22. I'omorerus. [TogoOue B )xu3HU

23. COOTBETCTBEHHBIE AJIEMEHTHI IMOJIOOHBIX (GUTYD

24, [TepumeTps! 1 TUTOMIAAM TTOIOOHBIX (PUTYD

25. Teopema o0 npou3BeIeHUH OTPE3KOB XOP/I

26. TeopemMa o mpou3BeAEHUN OTPE3KOB CEKYIINUX

27. Teopema o kBajipaTe KacaTeIbHOMN

28. IIpuMmeHeHne B pellieHNH T€OMETPUIECKUX 3a/1a4

29. [ToBTopenue no teme «IIpeobpazoBanue nmomodus. MeTpudeckue
COOTHOIICHUS] B OKPY>KHOCTH»

30. Koumponvnasa paooma Ne2 no meme «llpeodpazoeanue noooous.
Mempuueckue cOOmMHOUEHUA 8 OKPYHCHOCHU)

BekTopsbl — 12 yacoB

31. OnpenesieHne BEKTOPOB

32. CJ105)k€HHE U Pa3HOCTh BEKTOPOB

33. YMHOKEHUE BEKTOPa Ha YNCIIO

34. DU3UYECKUN U TEOMETPUYECKUN CMBICIT BEKTOPOB

35. PaznoxeHnre BeKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

36. PaznoxeHnre BeKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

37. KoopauHatsl BEKTOpa

38. CBsi3b MEXK/ly KOOpJIMHATAMU BEKTOpa M KOOPJIMHATAMU €ro Havasa u
KOHIIQ

39. CkansipHOe MPOU3BEAECHUE BEKTOPOB




40.

Perrenue 3amad ¢ moMoIs0 BCKTOPOB

41. IIpumMeHeHre BEKTOPOB ISl PEIICHUS 33/1a49 KHHEMAaTHKA U MEXaHUKH
42. Konmponvnas paboma Ne3 no meme «Bexkmopwi»
JlekapToBBI KOOPAMHATHI HA MVIOCKOCTH — 9 YacoB
43. JlekapToBBI KOOPJIMHATHI TOUEK HA TIIIOCKOCTH
44, YpaBHEHUE NPSIMOU
45, VrnoBoit k03¢ PuUIMEHT, TAHTEHC yTila HaKJIOHA, MapauleIbHbIC U
MePIEHINKYJISIPHBIE MPSMbIC
46. YpaBHEHHE OKPYKHOCTHU
47. Haxosk/ieHne KoOpANHAT TOYEK NMePECECUCHHS] OKPYKHOCTH M IPSIMOM
48. Meto KOOpAMHAT IPH PEIICHUN TEOMETPUUYCCKUX 337124
49, Hcnonp3oBaHne MeToia KOOPJIMHAT B MPAKTHYECKHUX 3a7a9ax
50. MeToj KOOpJIMHAT B MPAKTHYECKHUX 3a/1a9ax
ol. Konumponsnan paboma Ned no meme «/[ekapmoguvt Koopounamosl Ha

nJ10CKocmu )

HpaBI/I.T[I)H])Ie MHOT'

0yroJibHUKHM. /UTHHA OKPY/KHOCTH M IUI0IAAL Kpyra. Beluucienue miomajaei — 8 yacon

52.

HpaBHJ'II)HBIC MHOT'OYT'OJIbHUKH, BBIYUCJICHHUEC X 3JICMCHTOB

53. Uucno © v yIMHA OKPY>KHOCTH

4. JlimHa nyTH OKpy»KHOCTH

55. Panuannas mepa yria

56. [Tiromans kpyra

57. ITnomans cexropa v cerMmeHTa

58. [Lromagm duryp, BKIFOYAKOIITNUX AJIEMEHTHI KpyTa.

59. Konumponvnaa paboma Ne5 no meme «Ilpaguivrvie MHO20Y20/16 HUKU.

/[nuna okpyscnocmu u niouwiadv Kpyza. Boiuucnenue naowjadeir»

J{BHKEHNs IVIOCKOCTH — 6 yacoB

60. [TousaTHE O ABUKEHNU IIJIOCKOCTHA

61. ITapannensHBINA IEPEHOC

62. IToBOpOT 1 cUMMETpHS

63. Ocu ¥ IEHTPBl CAMMETPUH

64. IIpocTeiinine NpuMEHEHNs B pEIICHUH 3a/1a4

65 Hmozosas ammecmayua. Konmponvnaa paooma Neb

IToBTOpenne — 3 yaca

66. ITono0OHBIE TPEYTOTBLHUKHI

67. YerpipexyroiabHuky. [1nomanm reomeTpudeckux Guryp

68. Teopembl CHHYCOB 1 KOCHHYCOB




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

Bribepure yueOHbIC MaTepHaIIbI
BBenure cBOM BapuaHT:
METOIUYECKHUE MATEPHUAJIBI 1J151 YUUTEJIA

Bsenure nanabie
IMUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU HHTEPHET

Poccuiickas anexTponnas mkona. https://resh.edu.ru/
«Yun.py» — https://uchi.ru/

«Supekc. YueOnuk» https://education.yandex.ru/home/
«IKmacey . https://www.yaklass.ru/

dokchopn https://foxford.ru/about

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

«MapkeTiuieiic 00pazoBaTeJIbHbIX YCJIYI»

«Supexe», «1C», «Yuun.py», «Cxkaiienr», «Koasapac»,
n3natenscTBO «IIpocBemienue» u apyrue. https://elducation.ru/
«UuTepHerY pox» —. https://interneturok.ru/
Oo0pa3zoBatenbHas miardopma «Jlekra» . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/



https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
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https://foxford.ru/about
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