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IHHOACHUTEJIBHAA 3AITMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUSA"

Pabouas mporpamma no yuebnomy kypey "I'eomerpus” ans oOydaromuxcs 9 kinaccoB pazpaboTaHa Ha OCHOBE
denepanbHOrO rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapPTa OCHOBHOTO O0IIEro 00pa3oBaHus C yUETOM
1 COBPEMEHHBIX MUPOBBIX TPEOOBaHUN, IPEIBIBISIEMbIX K MATEMAaTHYECKOMY 00pa30BaHMIO, U TPAIULUI
poccuiickoro o0pa3zoBaHus, KOTOPbIE 00ECIIEUMBAIOT OBJIAJICHUE KIIFOUEBBIMU KOMIIETEHLIUSAMU,
COCTaBJISIOIMMH OCHOBY JJISl HETIPEPBIBHOTO 00Pa30BaHUS M CAMOPA3BUTHS, a TAKXKE IETIOCTHOCTh
OOMIEKYJIBTYPHOTO, JINYHOCTHOTO M TIO3HABATEIILHOTO Pa3BUTHsI 00yJaromuxcs. B mporpamMMe ydareHbl Haeu u
nosioxkeHust KoHmenum pa3BuTusi MaTeMaTndeckoro oopasosanus B Poccuiickoit denepannu. B smoxy
udpoBoii Tpanchopmammu Beex chep YeT0BEUSCKOH AeITeIFHOCTH HEBO3MOXHO CTAaTh 00pa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOI MaTeMaTH4YEeCKON MOATOTOBKU. YK€ B IIIKOJIE MAaTEMATHKA CITYKUT
OTIOPHBIM IIPEIMETOM ISl U3YYEHUSI CMEXHBIX TUCIUIUIMH, a MOCJIE IKOJIbI pealbHON HE0OXO0AUMOCThIO
CTaHOBUTCS HENPEPhIBHOE 00pa30BaHKe, YTO TPeOyeT MOTHOLIEHHOM 0a30B0ii 00111€00pa30oBaTENbHOM
MOATOTOBKH, B TOM YHUCJIE U MAaTEMAaTUYECKOM.

3T0 00YCIOBIEHO TE€M, YTO B HAIIM JIHU PACTET YUCIIO Ipodeccuil, CBI3aHHBIX C HETTOCPEICTBEHHBIM
MIPUMEHEHHEM MaTEMaTHKU: U B c(epe SIKOHOMHKH, U B OM3HECE, U B TEXHOJOTMYECKHUX 00IACTAX, U AaXKe B
ryMaHuTapHbIX cepax. Takum oOpa3om, Kpyr MIKOJBHUKOB, /1151 KOTOPBIX MaTeMaTHKa MOKET CTaTh
3HAYUMBIM NPEAMETOM, PACILIUPSIETCS.

[IpakTryeckas 1Mojae3HOCTh MaTEMATUKU 00YCIOBIIEHA TEM, YTO €€ MPEAMETOM SABIISIOTCS (QyHIaMEHTaIbHbIE
CTPYKTYpPBI HaIllero MUpa: MPOCTPAHCTBEHHbIE ()OPMBI U KOJIMYECTBEHHBIE OTHOUIECHUS OT MPOCTEUIIHX,
yCBaMBAaEMBIX B HEMOCPEICTBEHHOM OIIBITE, 0 JOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX JUIsl pa3BUTHS HAYYHBIX
U TIPUKIIAJHBIX Uael. be3 KOHKpPEeTHhIX MaTeMaTUUECKUX 3HAHUN 3aTPYJHEHO MOHUMAaHKUEe MTPUHIIUIIOB
YCTpOIICTBA U UCIIOJIb30BAHUS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIIPETALINUs pa3HOOOpa3HOI
COLIMANIbHOM, YKOHOMUYECKOU, MOMUTHUYECKON nHPopMaluu, Mano3(pekTHBHA MOBCETHEBHAS MPAKTUYECKas
NEeATENbHOCTh. KaXk0My 4eT0BEKY B CBOEH KM3HU MPUXOAUTCS BBINOJHATH PACUETHI U COCTABIISATH
QJIITOPUTMBI, HAXOJAUTh U IPUMEHATH (YOPMYJIBL, BIAJAETh MPAKTUYECKUMH MPUEMAMH T€OMETPUUECKUX
M3MEpEeHUl U MOCTPOCHUM, YUTaTh HHPOPMAIUIO, PEACTABICHHYIO B BUI€ TaOIUI, TMarpaMM U rpauKos,
KUTh B YCIIOBUSIX HEOMPEAEIEHHOCTH U IOHUMATh BEPOSITHOCTHBIN XapakTep CaydailHbIX COOBITHH.
OnHOBpEMEHHO C pacHIMpeHreM cdep MPUMEHEHUS MaTeMaTHKHA B COBPEMEHHOM 00111ecTBe BCE OoJiee
BAKHBIM CTAHOBUTCS MaT€MATHUYECKHUI CTHIIb MBIIICHHUS], IPOSIBISIOIINNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBblKax. B mponecce n3ydyeHnss MaTeMaTUKU B apCceHal IPUEMOB U METOJIOB MBIIIJICHUS YEIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHIAYKLUA U ASTYKIHs, 0000IIeHre U KOHKPETU3AllHs, aHaIu3 U
CUHTE3, KJIaccu(UKaLUs U cucTeMaTu3alus, abcrparupoBanue v aHajaorus. OObeKThl MaTEMaTHUECKUX
YMO3aKJIFOUE€HH, IPAaBUJIa UX KOHCTPYMPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TTOCTPOEHUH,
CHOCOOCTBYIOT BbIpaOOTKE YMEHUs (OPMYIHPOBATH, 00OCHOBBIBAThH U IOKA3bIBaTh CYXKJICHHS, TEM CaMbIM
Pa3BUBAIOT JIOTUYECKOE MbIIIIIEHHE. Benyias posiab npuHaaieKUuT MaTeMaTiKe 1 B GOPMUPOBAHUUT
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS 1 BOCIUTAHUU YMEHUW JEHCTBOBATH 110 3aJaHHBIM aJITOPUTMAaM,
COBEPIICHCTBOBATh M3BECTHHIE U KOHCTPYHPOBATh HOBBIE. B mpoiiecce pemieHus 3a1a4y — OCHOBOW y4eOHOM
NEeSATEIbHOCTH Ha YpOKaxX MaTeMaTUKU — Pa3BUBAIOTCS TAKKE TBOPUECKAs U MPUKIIAJIHASL CTOPOHBI
MBIIILJICHUS.

OO6yuenne MaTeMaTHKe Aa€T BOZMOYKHOCTh Pa3BUBATh Y O0yJaIONINXCS TOUHYIO, PAIlMOHATIBHYIO U
MH(OPMATUBHYIO pedb, yMEHHUE OTOMpaTh HauboJIee MOAXOAIINE A3bIKOBbIE, CHMBOJIMYECKUE, Ipaduueckue
CPEICTBA JJIsl BEIPAXKEHUS CYKICHUIM M HAIJISITHOTO UX IPEACTaBICHMUS.

Heo0x01uMbIM KOMIIOHEHTOM 0OI1Iel KYIbTYpbl B COBPEMEHHOM TOJIKOBAHUU SIBJIIETCS 001I1ee 3HAKOMCTBO C
METO/JaMH TI03HAHUS JEHCTBUTEIBLHOCTH, IIPEJCTABIEHUE O IIPEAMETE U METOAAX MATEMATUKH, UX OTIUYUNA OT
METO/IOB JPYIMX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAyK, 00 0COOEHHOCTSIX NPUMEHEHHUS MaTEeMaTUKH JUIs
pelleHus HayYHbIX U MPUKIaJIHBIX 3a1a4. TakuM o0pa3oM, MaTemaTndeckoe 00pa3oBaHUE BHOCUT CBOM BKJIA[
B (hopmupoBaHue O0IIel KyIbTyphl YeOBEKa.

W3yueHre MaTeMaTUKU TaKkKe COCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YeJIOBEKa, TIOHUMAHHUIO KPacoThl U
U3AIIECTBA MATEMAaTHUECKUX PACCYKICHUN, BOCIIPUATHIO T€OMETPUUYECKHUX (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



reomerpun. Cienys npeacTaBieHHON paboueii mporpaMme, HauWHAas ¢ CEIbMOTO Kilacca Ha ypoKax
TeOMETPUH 0OYUAIOIIUNCS YIUTCS IPOBOIUTH JJOKA3aTEIbHBIE PACCYXKICHUS, CTPOUTH JIOTHUECKHUE
YMO3aKJIIOUEHHUs], I0KAa3bIBaTh UCTUHHBIEC YTBEPKICHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOJAUTH
paccyXJIeHUs OT «IIPOTUBHOTOY», OTINYATH CBOMCTBA OT MPU3HAKOB, POPMYIUPOBATH OOpaTHBIE
YTBEP)KJCHUSA. YUCHHK, OBJIAJICBIINI HCKYCCTBOM PacCyKaaTh, Oy/IeT MPUMEHSTD €r0 U B OKpYyXKaroIien
KU3HU.

Kaxk nucan reomerp u neparor Urops @enoposuy Lapsirug, «1t01pMH, IOHAMAIOIIMMH, YTO TAKOE
JI0Ka3aTesIbCTBO, TPYHO U J1a’K€ HEBO3MOKHO MaHUIYJIUPOBaThy». 1 B 3TOM COCTOUT BaKHOE
BOCIIMTATEJIbHOE 3HAYCHUE U3YUYECHUS T€OMETPUH, IPUCYILEE UMEHHO OTEYECTBEHHON MAaTEMaTUYECKON
1ikoJie. BMecTe ¢ TeM aBTOpbI MPOrpaMMbl IPEJOCTEPETAIOT YUUTENS OT U3JMILHErO (opMaIn3mMa, 0COOEHHO
B OTHOILICHUH HAa4ajJ U OCHOBaHMUU reomeTpun. Ppaniy3ckuii Marematuk JKal J[peToHHE 110 3TOMY ITOBOLY
BbICKa3aJics Tak: «UTo KacaeTcs 1eIMKaTHOU MPOoOIeMbl BBEACHUS «aKCUOM», TO MHE Ka)KeTCsl, 4TO Ha
IIEPBBIX MOpax HYXKHO BOOOIIE U30eraTh NPOM3HOCUTH caMo 3TO ¢I0BO. C ApYyroil %e CTOPOHBI, HE CIIEAYET
YIyCKaTh HU OJHOM BO3MOKHOCTHU JJaBaTh MPUMEPHI JIOTUYECKUX 3aKIIOUEHUH, KOTOpbIE Ky/la B OOJIbIIEH
Mepe, 4eM HJIes aKCUOM, SIBJISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEIIIMU MaTEMaTHIECKOTO
MBILIJICHUS».

BTopoii nenbro n3ydeHnst TeOMETPUU SBIISETCS UCIIOIb30BAHNUE €€ KAK HMHCTPYMEHTA IIPH PEIICHNN KaK
MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3aj]jay, BCTPEUAIOIINXCS B peabHOM )KU3HU. OKOHUMBIIHNI KypC
TFE€OMETPHH LIKOJBHUK JIOJKEH ObITh B COCTOSIHUHU OTIPEAEIUTh T€OMETPUYECKYIO (PUrypy, omucaTh CI0BaMU
JAHHBIN YepTEX UM PUCYHOK, HANTH IIJI0IIA/lb 3eMEJIbHOTO Y4acTKa, paCCYUTATh HEOOXOIUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabelis nin TpedyeMble pa3Mephl rapaxa Jyuisi aBTOMOOMIIS.. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JINHAS B U3yYEHNH F€OMETPHH B IIKOJIE. J[aHHAS MpaKTUYecKas JIMHUSA SBIISIETCS HE MEHEe
BaXHOM, yem niepBasi. Emé [1naTon npeanuceiBa, 9to0sl «rpaxkaane [IpekpacHOro ropoaa HE B KOEM CITydae
HE OCTaBJISUTH F€OMETPHIO, Be/lb HEMAJIOBAXHO Jake MOOOUHOE €€ MPUMEHEHNE — B BOGHHOM JIelie J1a,
BIIPOYEM, M BO BCEX HayKax — JUIsl JIyYIIEr0 UX YCBOEHUS: Mbl BEJIb 3HAaeM, Kakasi OECKOHEeUHas pa3HUIIa
CYHIECTBYET MEXY YEIOBEKOM IIPUYACTHBIM K T€OMETPUHU M HEIIPUYACTHBIMY. {7151 9TOr0 y4HUTEII0
PEKOMEHyeTcs oA0MpaTh 3a/1aui IPAaKTUYECKOTO XapaKkTepa JUlsl pacCMaTpUBAEMBbIX TE€M, YUUTh JETEH
CTPOUTh MaTEMaTUYECKUE MOJEIIN PEATBbHBIX JKU3HEHHBIX CUTYyallui, IPOBOAUTD BBIUNCICHUS U OLICHUBATH
aICKBaTHOCTH IOJIy4EHHOTO pe3ysbrata. KpaliHe BaXHO MOAYEPKUBATH CBSI3H TEOMETPHH C IPYTUMU
IpeJMeTaMu, MOTUBUPOBATH MCIIOJIb30BATh ONPEAEIECHUS T€OMETPUUECKUX (PUTYp U TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHHE TIOTYUYEHHBIX YMEHUN B (DU3UKE U TEXHUKE. DTU CBA3U HauOOJIee IPKO BUHBI
B TeMax «BekTopel», «Tpuronomerpuieckne cCOOTHOEHUs», «MeTto] koopauHat» U «Teopema IIudaropay.
MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo yueOHOMY M1aHy B 9 kiacce usydaercst yaeOHbIN Kypc «l'eomMeTpus», KOTOpPbIHA BKIKOYAET
CIIEAYIOIIME OCHOBHBIE pa3/ieiibl cojepxkanus: «I'eomerpudeckue GUrypsl U UX CBOMCTBay», «M3mepenue
IFEOMETPUYECKUX BEIMYMHY, a TAKKe «J{eKapTOBBI KOOPAMHATHI HA IUIOCKOCTH, «BeKTOpsI», «/IBHKEHUA
iockoctu» U «IIpeobpasoBanus nono6us». YueOHbli M1aH MpeIycMaTpuBaeT U3y4eHHe FeOMeTPUH Ha
6a30BOM ypOBHE UCXO0/4 U3 68 yueOHbIX YaCOB B YUE€OHOM TOY.

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.

[Ipeo6pazoBanue noaoous. [logodue 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,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMu HaJl BEKTOpamu. Pa3nokeHne BeKTopa 1o AByM
HEKOJUTMHeapHbIM BekTopaM. Koopannartsl BekTopa. CKallsipHOE TPOU3BEAEHUE BEKTOPOB, IPUMEHEHHUE J1JIsI
HAaxXOJICHU JUTUH U YTJIOB.

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

[IpaBusibHBIE MHOTOYTOJIBHUKU. J[JInHA 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:

IIPOSIBJIEGHUEM HMHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUMCKONM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHUEM K
JIOCTUKEHHUSIM POCCUMCKUX MATEMAaTHUKOB U POCCHUMCKOW MAaT€MaTUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO 3TUX
JTOCTIDKEHUH B PYruX HayKax U MPUKIAIHBIX cepax.

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
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTHIO K OOCYKIEHUIO 3TUUECKHUX 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
y4€TOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

JCTEeTHYECKOe BOCIIUTAHUE:

CIOCOOHOCTBIO K SMOIIMOHAILHOMY U ACTETUYECKOMY BOCIPUSATHIO MaTeEMaTUYECKUX 0ObEKTOB, 33/1a4,
penieHui, pacCcyX1eHUI; YMEHHUIO BUJETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

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 4eTOBEUYECKOH AESITETbHOCTH, 3TANOB €€ pa3BUTHS U 3HAYMMOCTH JIJIs1 pa3BUTHS LIMBUIIN3ALIUY;
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 JIEHCTBUSAM B YCIOBHSAX HEOTPEAECIEHHOCTH, IIOBBILIEHUIO YPOBHS 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 0CO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMAThH CTPECCOBYIO CUTYAIIHIO KaK BBI30B,
TpeOYIOIMMiA KOHTPMEpP, KOPPEKTHUPOBATH MPHHIUMAEMBIE PEIICHUS U IeHCTBUA, GOPMYIHUPOBATH U
OIICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATbBI
MertanpeaMeTHbIe pe3yIbTaThl OCBOSHHS ITPOrpaMMbl yueOHOTO Kypca «['eoMeTpusy» XapakTepu3yroTCs



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

1) Vhusepcanvhvle noznasamenshble Oeticmsus 0becneyusam Gopmuposanue 6a306bix KOZHUMUBHBIX
npoyeccog odoyuarouwuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYHCAIOUe20 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,;

BOCHPUHHUMATh, (GOPMYIHPOBATH U IPEOOPA30BHIBATE CYKICHHS: 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 HECIIOJKHBIE OKa3aTeIbCTBA MaTEMaTHUECKUX (PAKTOB, BHICTPAUBaTh apryMEHTALUIO,
MIPUBOIUTH MPUMEPBl U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

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

Bba3oBrble uccienoBaTebCKUe JeiCTBUA:

WCII0JIb30BaTh BOIPOCHI KaK UCCIIEA0BATEIILCKAN HHCTPYMEHT TIO3HAHUS; (DOPMYITHPOBATH BOIIPOCHI,
(duKcHpyoIre MPOTUBOPEUHE, MTPOOIIEMY, CAMOCTOSATEIHHO YCTaHABIMBATh HCKOMOE M JTAHHOE,
(bopMUPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOTO IMO3UIUI0, MHEHHE;

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 HAOIIOICHNS, 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 BBIPAXKaTh CBOIO TOUKY 3pE€HUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh
MIOSICHEHMSI 110 X0y PELICHMs 3a1a4i, KOMMEHTUPOBATh NOJyYEHHBIN PE3yibTarT;

B X0/1€ 00CY)XKJIEHH 33J1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOH TeMbI, TPOOIEMBI, peraeMoi
3aJ1a4M, BHICKA3bIBAaTh MJIEU, HALIEJICHHBIE HA TIOUCK PEIIECHHUS; COMIOCTABIIATh CBOU CYXAECHHUS C
CYXJICHUSIMH JPYTUX YYaCTHUKOB JAMAI0ra, OOHApYKUBATh pa3IMyle U CXOJICTBO MO3UIUI; B
KOPpEKTHOH opme (hopMyIHpOoBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

IIPEJICTABIIATh PE3YJIbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BAaHUs, IPOEKTA;
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,
pacrpenensTs BUabl paboT, J0roBapuBaThHCs, 00CYKAATh MPOIIECC U pe3ysbTaT paboTsl; 00001maTh
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
JHCUBHEHHBIX HABbIKOG AuyHocmy. CaMOOPraHU3aLKs:
CaMOCTOSITEJIBHO COCTABJISITh IUIaH, AJITCOPUTM peIlIeHus 3a7auu (MM €ro 4acTb), BBIOMpPATh CIOCO0 peleHus ¢
y4€TOM MMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh 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 Pe3yiIbTaTa AESITEIbHOCTH MOCTABICHHOM 1IENU 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 TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YTIIOB, HAXOIUTH C MX TIOMOIIBIO Pa3IHYHBIC JICMEHTHI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ moMomisio
KaJbKYJISITOPA) JAJTMHBI M YIIIBI [UTS HETAaOTMYHBIX 3HAYCHUH.

— Tlomp30Batbest GopMysaMu IPUBEICHHSI 1 OCHOBHBIM TPUTOHOMETPUIESCKUAM TOXKIECTBOM IS
HAXOXKJICHHUS COOTHOIICHUI MEX/Ty TPUTOHOMETPHYSCKHMH BEITMYNHAMHU.

— Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISI HAXOXKICHHS PA3JIMYHBIX JIEMCHTOB
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 (DU3NICCKUX 3a]1a4.

— 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

rmoo0us

Ne  [HammenoBanwue pasaenos| KomnuecTBo yacos ara Bubl 1esTeabHOCTH Bu 1, hopmbr DJIeKTPOHHBIE
p > POp p

/1 W TEM POTPAMMBL  lyoro  omp. fpakT KOHTPOJIS (g poBsIe)

pab. [pad. 0bpa3oBaTebHbIE
pecypcesl

Pasnen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. PelieHue TpeyroJbLHHKOB.

1.1. [Onpenenerue 2 -DopMyITUPOBATH ONPEIEIICHUS TPUTOHOMETpHUECKUX QyHKIUH [Y CTHBIN ompoc https://www.yaklass.ru/p/g
TPUTOHOMETPUYECKHX [TYTIBIX ¥ MIPAMBIX YTJIOB.; leometria/9-

Gbyukuuii yrios ot 0° no klass/sootnosheniia-
180°. mezhdu-storonami-i-

1.2. [KocuHyc u cunyc 2 -BeBomUTE TEOpEeMy KOCHHYCOB U Teopemy cuHycoB (c|[IuceMeHHBII ugl?_ml'treuqOI_mkad' .

o o ) skaliarnoe-proizvedeni_-
aJINyCOM ONMUCAHHON OKPY>KHOCTH).; orpoc -
[IPSIMOTO ¥ TYIOT'O yIJIa. P 4 9222/sootnosheniia-

1.3. [Teopema KOCHHYCOB. 2 -BriBoauTh TEOpEMy KOCHHYCOB M TEOPEMY CHHYCOB (c[TectupoBanme mezhdu-storonami-i-
(O606ménnas), Teopema paiitycoM OMHUCAHHOM OKPYIKHOCTH).; uglami-treugolnika-
CHHYCOB (C paanycom 9281/re-7ad3359¢-27dd-
OIMCAHHOM OKPYKHOCTH 4ae0-9272-8f1ce3e75ec2

1.4. |[HaxokaeHue 1ImH 2 -Perrate TpEyronsHUKH. Omnpoc 110 https://resh.edu.ru/subject/|
CTOPOH M BENMYMH yIIIOB PemaTh npaxkTHYeCKHe 3aa41, CBOSIIMECS K HAXOXKCHUIO VHIMBY TyaJIbHBIM [eSS0n/2040/main/
TpeyrOIbHIKOB. Pa3IHYHBIX SJIEMEHTOB TPEYTOJIbHUKAX. ; KapTOCKaM

1.5. |[®opmymna miomann 2 -DopMyITHPOBATH OMPEICTICHUS TPUTOHOMETpHYECKUX GyHKIMiA [YcTHbIA onpoc  |https://skysmart.ru/articles/
TPEYroNIbHUKA YEPE3 JIBE [TYIBIX U TIPAMBIX YTJIOB., mathematic/Kak-nayti-
CTOPOHDI H YTOJ MEXKIY -BbIBOIUTE TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C ploshchad'-

HHM. [paJNyCcOM OIUCAHHOW OKPYXXHOCTH).; pryamougol'nika

1.6. |[®opmyna miomamm 2 -Pemath TpeyronpHUKY. [T1chMEeHHBII https://www.resolventa.ru/
4eTBIPEXYrOIbHIKA Yepe3 Pemate mpakTHYeckye 3a1a4u, CBOISIIIECS o1poc spr/planimetry/sqf.htm
ero IMaroHai U yron K HAXOXKJICHHIO PA3JIMYHBIX SJIEMEHTOB TPEYT OJIbHUKAX. ;

MEK Ty HUMH.

1.7. [[Ipakruueckoe 3 -Pemrath npakTHYecKue 3a/1aum, CBOISAIINECS TectupoBanue  |https://www.resolventa.ru/
[pUMeHeHHe K HAXOXKICHHIO PA3IMIHBIX SJICMEHTOB TPEYTrOJIbHUKAX. ; spr/planimetry/sgf.htm
TOKa3aHHBIX TEOPEM

MTtoro o pazgeny 16

Pasznen 2. [IpeoopasoBanne noxodusi. Merpuyeckue COOTHOLIEHHSI B OKPYKHOCTH

2.1. [[Moustue o 2 -OcBanBaTh MOHATHE MPeoOpa3zoBaHUS MOJ00HS; Vcrubiii onpoc  |https://infourok.ru/prezent
npeoOpa3oBaHUU aclya-po-geometrii-na-

temu-proizvedeniya-



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://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html

22, |COOTBETCTBEHHEIE 2 -HccnenoBarte OTHOIIEHHE JIMHEHHBIX 3J€MEHTOB Guryp|llucemennbiit otrezkov-hord-i-sekuschih-
HIIEMEHTBI T0100HBIX [py IPeoOpa3oBaHUHM TI0100M. ; O1poc 2896250.html
buryp. -Haxomute  mpuMmepsl  mogo0usi B OKpYXKaromieu

TeHCTBUTEIILHOCTH. ;

3. [Teopema o 2 -BBIBOINTH METpHYECKHE COOTHOIICHUS MEX Ty oTpe3kaMu |lectuposanne  |https://infourok.ru/prezent
[1pOM3BE/IEHIH OTPE3KOB XOPH, CEKYIIUX U KacaTeIbHBIX C HUCIIOIb30BAHUEM ?ggj'pgg%%?;:z“éﬂa'
XOpIL, TeOpeMa o BITMICAHHBIX YTJIOB U MOJOOHBIX TPEYroJbHUKOB. OCBauBaTh otrezk%v-hord-i-sZkuschih-
POM3BEIEHHH OTPE3KOB [OHATHE IPeoOpa3oBaHus MOA00HUS. ; 5856250 htm

-HUccrnenoBarb OTHOIIEHHWE JIMHEHHBIX D3JIEMEHTOB (HUT TRRTTIVINY
CEKyMHMX, TeopeMa O H6 S uryp https://interneturok.ru/less
KBa/[paTe KacaTesbHO. [1pr IpEOOPasOBAHNH TIOOOUA. on/geometry/9-
-BbIBOANTE METpUUECKHE COOTHOIICHHS MEXIY OTPE3KaMU klass/itogovoe-poviorenie-
XOpZ, CEKyIIMX M KacaTeJIbHBIX C HCIOJb30BaHUEM kursa-geometrii-za-79-
BIIMCAHHBIX YIJIOB ¥ MOJOOHBIX TPEYrOJbHUKOB.; klassy/tochka-vnutri-i-vne-
Pemratn TeOMETPUUCCKHC 3aJa4yu W 3aJa4u Hn3 peanLHoﬁ okruzhnosti
PKU3HU C MCTIOJIB30BAHUEM MOI0OHBIX TPEYTrOJIbHUKOB.

0.4, [[Ipumenenue B pemenun 3 -Pemrats reomerprudeckue 3aaun U 3a1a4n U3 peanbHoi  |Onpoc no
reOMETPUYECKHX 33124 PKU3HU C UCTIOJB30BAaHUEM TOI0OHBIX TPEYTrOJIbHUKOB. KapTO1Kam

Toro mo pasaeny 10

Paznen 3. BekTopbl

3.1. |Ompenenenre BEKTOPOB, [2 -Hcnonb30Barh BEKTOPHI KaK HaIpaBJIeHHBIE OTpPe3Km,|Y cTHEI ompoc  |https://www.yaklass.ru/p/g
CJIOKCHHEC U Pa3HOCTbh HCCJIEIOBATH reOMeTpI/I‘{CCKI/Iﬁ (HCpCMeH_IeHI/IC) Hl eometria/10-klass/vektory-
BEKTOpA Ha YHCIIO. \vektorami-

3.2. |Dusnueckuit u 2 -Mcnionp30BaTh BEKTOpPHl KAaK HAMNpaBJICHHbIE OTPE3KH,|[IucbMeHHbII %i?fr:giﬁd:rlsnsl?\l/_ektora
PCOMETPUYCCKUH CMBICH M CCIIEI0BATh reoMeTpUYECKui (mepemernenue) HOIIPOC Y
B CKTODOR . ) V-prostranstve-9286

POB. (bu3mdeckuii (Cuiaa) CMBICBI BEKTOPOB.;
-3HaTh ONpEAENEeHUs CYMMbl W Pa3HOCTH BEKTOPOB,
[YMHOXEHUS BEKTOpa Ha YHCIIO, HCCIIEIOBATH|
FEOMETPHYCCKUI U (PU3HYECKUI CMBICIIBI 3TUX OTICPAIIHA.

3.3. |PasiokeHue BeKTOpa 1o |2 -Pemate reomerpuueckue 3agaud € HMCHOJb30BaHHEeM|IecTupoBaHue https://resh.edu.ru/subject/I
IIBYM HEKOJUIHHEAPHBIM BEKTOPOB. esson/3038/main/
BEKTOpaMm.

3.4. |[KoopauHaThl BEKTOpa 2 -PacknanpiBaTh Ha BeKTOpA. Omnpoc https://www.yaklass.ru/p/q

3.5. |CxamsipHoe -HaxomuTh ckansipHOE POU3BENEHUE BEKTOPOB, €ro Y cTHBIN onpoc %ﬂ&/g- henii
[MPOM3BEICHUE BEKTOPOB, [PUMEHEHHUE IS HAXOXKAEHHUS JUTHH U YTJIOB. asigoo noshentia-
ero MPUMEHEHHE IS meIZ _ut'StorOTa_rEH'
HaXO0XXAEHUS JUINH U ug a_ml- reuqo_nl a- _

skaliarnoe-proizvedeni_-
yTJIOB. -
= 9222/skaliarnoe-
3.6. |Pemrenue 3amad ¢ 1 - Pemathb 3aa4n ¢ MOMOIIBIO BEKTOPOB. [TricbMEHHBIIH
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[MOMOIIBIO BEKTOPOB 0IIpoC proizvedenie-vektorov-
3.7. |[Ipumenenue BekTopoB (1 -IIpuMeHSATh BEKTOPHI ISl PELICHUS 3a/1a4 KHHEMATUKU U TectupoBanue m—a{)% Ioub/317
1S peleHus 3aa4 MEXaHHKH pS./fznanio.ru/pu
KHHEMATUKH U MEXaHUKU
KonTponbHas pabora
toro mo pasueny: 12

Pa3znen 4, I[eKapTOBbI KOOPAMHATHI HA IJIOCKOCTH

4.1.  [lekapToBBI KOOpAMHATHI (1 -OcBauBaTh MOHATHE MPSIMOYTOJIBHON CUCTEMBI KOOPMHAT,|Y cTHBIN onpoc  |https://infourok.ru/konspe
TOYEK Ha IMJIOCKOCTH. TEKapTOBBIX KOOPJIMHAT TOYKH. ; kt-uroka-uglovoj-

4.2, |YpaBHeHue NpAMON 1 -BBIBOIUTE ypaBHEHHE NPAMOI H OKPYKHOCTH. ; [TnchMeHHbIi koefficient-pryamoj-s-

orpoc podgo

4.3.  |Yrnosoit koaddumment, (1 -BbIaensaTe MOJHBIA KBajpaT Mg HAXOXKIEHUs LieHTpa u[lectupoBanue https://www.yaklass.ru/p/g
TaHTEHC yriia HaKJIOHa, pajinyca OKpY>KHOCTH TI0 €€ YPaBHEHHIO. ; eometria/9-klass/metod-
napasienbHbIe U koordinat-9887/uravnenie-
Hepren K yIspHbie ok_ruzhr_msti-uravnenie-
psAMBIe priamoi-12247/re-

bbd7dd94-cd7b-473e-
4.4. |YpaBHEHHE OKPYKHOCTH. (1 -BBIBOIUTH ypaBHEHUE OKPYKHOCTH. ; Onpoc o h426-96cch9cOefal
KapTOYKaM

4.5. [Haxoxaenue koopauHat (1 -Pemath 3agaul Ha HAxXOXKJICHHE TOYEK IE€PECEUCHHUs|Y CTHBIM 0npoc
[TOYCK MEPECCUCHUSA . MPSMBIX U OKPY>KHOCTEH C MOMOIIbIO0 METOIa KOOPAWHAT. ;
OKPYKXHOCTHU U IPAMOU

4.6. |[Metox koopauHar npu |1 -Pemath 3agauM Ha HaAxXOXKJICHHE TOYEK IepeceueHUs |l IMCoMeHHbIi https://resh.edu.ru/subject/
[PeIICHNN [IPSAMBIX U OKPYKHOCTEH € IOMOLIBIO METOJIa KOOPAUHAT.;  [0TPOC lesson/2508/main/
FCOMCTPUYCCKHUX 3aa4

4.7. [Acnonbp3oBaHue merona |2 -Pemath 3agauM Ha HaxoXJEHHE TOYeK TnepeceueHus|Iectuposanue https://resh.edu.ru/subject/
KOOp/IMHAT B PSAMBIX U OKPYKHOCTEN C HOMOIIBIO METOa KOOPAMHAT. ; lesson/2508/main/
IIPAKTHUYCCKUX 3aJavdax

MToro mo pa3neny: 9

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

5.1. [[IpaBuabHbIe 1 -OopMynIMpOBaTH ONPEIEIECHUE IPABUIIBHBIX Onpoc 1o https://\_/vww.vaklas_s.ru/p/q
MHOTOYTONTEHUKH, MHOTOYTOJIbHUKOB, HAXO/IUTh UX JIEMEHTBHL. MH/IMBAyalbHbIM [E0metria/ 9'_k_|355/ dlina-
BBIUNCICHUE UX -[Tomb30BaTHCSI MOHSATHEM JUTMHBI OKPY>KHOCTH, BBEIEHHBIM [KAPTOUKaM okruzhnosti-i-ploshchad-
BJIEMEHTOB. C TIOMONIBIO TIPABUIIBHBIX kruga-9241/pravilnye-

52 [Mucio 1 -OopMynupoBaTh ONPEIEICHUE IIPABUIIBHBIX Y cTHBII onpoc mnogougolniki-9246/re-

£ P 1 AimiHa 983bb30f-8304-4d02-
OKPY/KHOCTH. MHOTOYTOJTbHUKOB, HAXOJIUTh UX DJIEMEHTHL. ) 2739-40bb351ch45d
-ITonp30BaTHCS MOHSATHEM AJTUHBI OKPY>KHOCTH, BBEIEHHBIM
C TIOMOTIBIO MPABUITHHBIX
5.3. |[launa ayru 1 -OopMyIMpOBATH ONPEIEIECHUE MPABUIILHBIX [TucrMeHHBIH https://www.yaklass.ru/p/g
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https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
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OKPYKHOCTH.

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

orpoc

eometria/9-klass/dlina-

okruzhnosti-i-ploshchad-

kruga-9241/dlina-

okruzhnosti-ploshchad-

5.4. |Paguannas mepa yrma.  |L -DopMyIMpPOBATh OTIPEICICHUE HpaBI/IJIbHITIX TecTupoBanue (rUca-9494/re-80DaTb3a-
MHOTOYTOJIbHUKOB, HAXOUTh WX JIEMEHTHL. ) £826-4b90-b115-
-ITos1b30BaTHCSI MOHATHEM JUIMHBI OKPY>KHOCTH, BBEIEHHBIM 0602717826
C TIOMOIIBIO MPABUIILHBIX o
5.5. [[lnowans kpyrauero |t -DOpMYIHPOBATH OTIPEICIICHHE TIPABHIBHBIX Ompoc 1o https://www.yaklass.ru/p/g
BIEMEHTOB (CEKTOpa M MHOTOYTOJIBHUKOB, HAXOIUTh UX JJIEMEHTEL; MHMBH Ty TbHBIM [eOMetria/9-klass/dlina-
CErMEeHTa). -ITonb30BaTHCS MOHATHEM JUTHHBI OKPY>KHOCTH, BBEIEHHBIM [KAPTOIKAM okruzhnosti-i-ploshchad-
C TIOMOIIBIO MPABHIBHBIX kruga-9241/dlina-
5.6. [Boluncienue rmomaneii |2 -OopmynupoBaTh onpeeeHIE TPaBUIbHBIX 'Y cTHBIN ompoc okruzhnosti-ploshchad-
e kruga-9494/re-80ba7b3a-
bUTYpP BKITIOYAIONIIX MHOTOYTOJIbHUKOB, HAXOAUTh MX 3JIEMEHTHL. ; ) 682¢-4b90-b115-
DJIEMEHTBI KPyra. -ITo/1B30BaTHCSI OHATHEM JUIHHBI OKPY)KHOCTH, BBEIEHHBIM d6027b17826
C TIOMOIIBIO MPABUIBLHBIX
toro mo pasaeny: 8 [ [icbMeHHBbIH
orpoc
Pa3nen 6. JIBUsKEHHSA TIOCKOCTH
6.1. [[Tomstue o mBuxeHMH | -Pa30upars npuMepsbl, HILTFOCTPUPYIOIIHE TOHITHS Ompoc 1o https://www.yaklass.ru/
[IOCKOCTH NIBH)KEHUS, [IEHTPOB U OCEH CHMMETPHH. MHIMBHyalIbHBIM [p/geometria/9-
-DopMyIHPOBATh OMPEICIICHHUS MapalIeIbHOTO MepeHoca, |[KapTouKaM klass/dvizhenie-
[I0OBOPOTA U OCEBOM CUMMETPHH. ; 10434/poniatie-
6.2. [[apamtensublii nepenoc, (L -BBIBOMTH UX CBOWCTBA, HAXOAUTH HEIOABWKHbIE TOUKHU.; |YCTHBIH onpoc  [dvizheniia-simmetriia-
[OBOPOT M CUMMETPHS HaxoauTh IIEHTPbI U OCH CUMMETPHIA TIPOCTEHIIIUX DUTYD 10437/re-150d4afe-
9334-462c-abe7-
22a9b9b43f10
6.3. (Ocu u LeHTpHI 1 -IIpuMeHsTh mapayieabHbIi IEPEHOC K CAMMETPHIO ITpH  [[IMChMEHHBIIH https://infourok.ru/urok-
CHMMeTpun [PELIICHUH TEOMETPUUYECKUX 3a/1au (pa3ouparh MpUMeEphI).;  [0pocC po-matematike-dlya-
6.4. [[pocreimue 2 -Mcnonp30BaTh I OCTPOEHUS U MCCIIEI0BaHMII TecTupoBaHue k|aSS&-Dl’aVi|_ni?-
[pUMEHEHHS B PELICHUH 1(PPOBBIE PECYPCHI.; mnogougolniki-
3a1a4 reshenie-zadach-
1178089.html
Toro o pasaeny: 6
Paznen 7. [loBTopenne, 000011eHNEe, CHCTEMATH3ANUS 3HAHUN
7.1. |[ToBTOpEHHE OCHOBHBIX -OnepupoBath NOHIATUAMHU: (PUTYpa, TOUKA, IpsiMas, yroi, |[Ompoc mo https://interneturok.ru/less
MOHSITHII K METOIOB MHOTOYTOJTbHUK, PABHOOEIPEHHBIN 1 pABHOCTOPOHHUI MHMBHTyalbHbIM [0n/algebra/9-
TPEYrOJIbHUKH, IPSIMOYTOJIBHBIN TPEYTOJIbHUK, MEINAHA, KapTOYKaM klass/itogovoe-povtorenie-

KypcoB 7—9 kitaccos,
00o01IeHnE U

OUCCEKTpuUCa U BBICOTA TPEYTOJIbHUKA, TapauIeIorpaMM,

kursa-algebry-9go-
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cucTeMaTu3alus 3HaHUU.

[pOMO, IPSIMOYTOJILHUK, KBaJIPaT, TPAELus; OKPYKHOCTb,
KacaTeJIbHAast; PABEHCTBO U NMOJ00KE (QUTYp, TPEYrOJIBHUKOB;
[TapaJUIEIbHOCTD U MEPIEHIUKYIAPHOCTD IIPAMBIX, YTOJI
MCKAY MMPAMBIMA, CUMMCTPHUA OTHOCHUTCIIbHO TOYKU U
NpSMO¥i; JUIMHA, PACCTOSIHUE, BEJTMYMHA YTJIa, TUIOIAIb,
nepumeTp. ;

klassa/povtorenie-i-

sistematizatsiya-kursa-

algebry-7-9-klassa-

preobrazovanie-

\vyrazheniy
https://www.yaklass.ru/p/a

lgebra

7.2. [[Ipocreiimue Hcnonp3oBath GopMyIibl: IepuMeTpa U TUIONIaan 'Y CTHBII orpoc https:/infourok.ru/issledov
reoMmerpuyeckue GUrypsl MHOTOYT'OJIbHUKOB, IJIMHBI OKPYKHOCTH U IJIOLIaU Kpyra, atelskaya-rabota-po-
1 X CBOICTBA. 00BEMa IIPAMOYT'OJIBHOTO ITapalICIICIIMIIC/IA. , matematike-na-temu-
7.3. |3mepenue OnepupoBaTh NOHATUAMU: UTYpa, TOUKA, IpsiMas, yroj, [[[MCbMeHHbIN obobshenie-i-
reOMeTpHYECKHUX MHOTOYTOJIbHUK, paBHOOEIPEHHBIN U PAaBHOCTOPOHHHIA OIpoC sistematizaclya-
BEITMYMH. TPEYrOJIbHUKH, PSIMOYTOJIbHBIM TPEYrOJIbHUK, MEANAHA, uchebnogo-materiala-
OuCceKTpHCca U BBICOTA TPEYrOJILHHMKA, ITAapaLIeIorpaMm, kursov-7-9-klassov-
[pOMO, IPSIMOYTOJIbHUK, KBa/IpaT, Tpamnelus; OKPyKHOCTb, 4314350.html
KacaTenbHasl; paBEHCTBO U 1M0J00Ke GUryp, TpeyroJbHUKOB
7.4. [TpeyronbHUKH. -OrepupoBaTh MOHATHAMHA: QUTYpa, TOUKA, TIpsiMast, yroi,  |[Ompoc 1o
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U paBHOCTOPOHHUMN MHIIMBU/Tya IbHBIM
TPEYrOJILHUKH, IPSIMOYTOJIbHBIA TPEYTOJIbHUK, MEIHAHA, KapTodKaM
OHCCceKTpHUca U BbICOTAa TPEYTOJIbHUKA, Mapajlieiorpamm,
[pOMO, IPSIMOYTOJILHUK, KBaJIpaT, Tparneuus; OKpyKHOCTb,
KacaTeJbHas, PABEHCTBO U 1Moio0ue Gpuryp, TpeyroJbHUKOB
7.5. [Mapamnensusie u -OneprpoBaTh MOHATUAMHE: PUTYPA, TOUKA, IpsMasi, yroy,  |YCTHBIH onpoc https://wva.vaklass.bv/p/
[epreH MKy IApHBbIE MHOT'OYTOJIbHHK, PABHOOEIPEHHBIN U PaBHOCTOPOHHUI matematika/5-
[psMELe. TPEYrOJABHUKH, IPSIMOYTOJIbHEIN TPEYrOJIbHUK, MEIHAHA, klass/nagliadnaia-
OHCcCceKTpHUca U BbICOTAa TPEYTOJIbHUKA, Mapajlieorpamm, geometriia- _
[pOMO, IPSIMOYTOJILHUK, KBaJIpaT, Tpanelus; OKPYKHOCTb, 12325/parallelnye-i-
KacaTeJIbHAs, PaBEHCTBO U 1101001e (pUryp, TpeyrojibHUKOB; P (reir;neqncél_litégg;nve—
MapauieTbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI PHAMYE-2o592
MEXK1y MPSMBIMHU, CHMMETPHSI OTHOCUTEIBHO TOYKU U
MPSIMOM; JNTMHA, PACCTOSIHUE, BEIMYMHA YTIIa, MO b,
[EPUMETP. ;
Mcnonb3oBath GopMyIbl: mepuMeTpa U IIONIaan
7.6. |OKpYXHOCTB U KpYT. -OnepupoBath NOHATUAMHU: (PUTypa, TOUKA, IpsiMasi, yroi,  |[[lucemeHHBIH https://\_/vww.vaklas_s.ru/p/q
MHOTOYT'OJIbHUK, paBHOOEIPEHHBIN U paBHOCTOPOHHHM OIpOC eometria/9-klass/dlina-

TPEyroJIbHUKH, NIPSIMOYTOJIbHBIM TPEYrOJIbHUK, MEAUAHA,
OHCCeKTpuUca U BBICOTa TPEYTOJIbHUKA, ITapauIeIorpaMM,
[pOMO, IPSIMOYTOJIbHUK, KBaJIpaT, TPareuus; OKPYKHOCTb,
KacaTeIbHasl; paBEHCTBO U M0JI00ue (GUryp, TpeyrojJbHUKOB;
[1apaJJIEIIbHOCTD U NEPIIEHIUKYIISIPHOCTD NPSAMBIX, YTOJI

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
[TOCTPOEHUS.

-OrnepupoBath MOHATHAMU: PUTYpa, TOUKA, PsIMast, yrod,
MHOTOYT'OJIbHUK, PAaBHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYrOJIbHUKH, IPSIMOYTOJIbHBIN TPEYrOJIbHUK, ME/INaHa,
OHCCEKTpUCa U BBICOTA TPEYTOJIBHUKA, [1apaJuIeIorpaMM,
[pOMO, IPSIMOYT'OJIbHUK, KBaJIpaT, Tpamneuus; OKPyKHOCTb,
KacaTeJIbHasl, paBEHCTBO U 1101001€e (pUryp, TpeyrojbHUKOB;
[apaJJIEIbHOCTD U MEPIIEHINKYISIPHOCTD MPSAMBIX, YTOJI
MEX/1y PSMBIMHU, CHMMETPHSI OTHOCUTEIBHO TOYKU U
[psSIMOM; JUIMHA, PACCTOSTHUE, BEJIMYHMHA YIJIa, IJI0MAb,
[IepuMeTp. ;

Mcnonb3oBath hopMylibl: mepuMeTpa U Iioniaau

TectupoBaHue

https://infourok.ru/urok-

okruzhnost-

geometricheskie-

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. ITo106HBIE TPEYTOTBLHUKI

2. YerpipexyronsHuku. [Inomanm reomerpudeckux Guryp

3. BrircanHbIe, ONMMCAaHHBIE W [ICHTPAILHBIC YTIIbI

4, Jluaznocmuueckas konmponvnasa paboma

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

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

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

7. KocuHyc 1 cHHYC IpsIMOTO | TYTIOTO yria

8. KocuHyc 1 cuHyC npsiMOTO | TYIIOTO yria

9. TeopeMa KOCHHYCOB

10. TeopeMa cHHYCOB (C paguycoM ONMCAHHON OKPYKHOCTH)

11. Haxosenne JJiMH CTOPOH TPEYTrOJIbHUKOB

12. Haxosx/1eHne BeMIrH YTII0B TPEYTOIHHIUKOB

13. dopmyia IIonaau TPEyroJbHAKA Yepe3 B CTOPOHBI U YT O MEXKTY
HIMH

14. 3aJlaun Ha BBIYHCIICHUE MJIOIAAN TPEYTOJIbHUKA

15. dopmya MIOMAIN YEThIPEXYTOIbHUKA YEPE3 €r0 TUArOHAIM U YTOJI
IMEKTy HUMU

16. 3agaun Ha BBIYHMCIICHUE TIJIOMIAIN YEThIPEXYTOJIbHUKA

17. Pemenne TpeyroibHUKOB

18. Pemenne TpeyroJbHUKOB

19. [ToBTOpenue no reme « TpUTOHOMETPHUSD)

20. Konmponvnasa paoomaNel no meme « Tpuzonomempus»

IIpeoOpa3zoBanue nogodusi. Merpuyeckue COOTHOLIEHHUSI B OKPYKHOCTH — 10 yacoB

21. [TonsiTne 0 MpeoOpa3zoBaHUM TTOAOOHS

22. I'omorerus. [TogoOue B )xu3HU

23. COOTBETCTBEHHBIE JIEMEHTHI IMOJIOOHBIX (GUTYD

24, [TepumeTps! 1 TUTONIAAM TTOIOOHBIX (PUTYD

25. TeopeMa 0 npou3BeIEHUH OTPE3KOB XOP/I

26. TeopeMa o0 mpou3BeAEHUN OTPE3KOB CEKYIINUX

27. Teopema o kBajipaTe KacaTeIbHOMN

28. IIpuMeHeHne B pellieHNH TeOMETPUIECKUX 3a/1a4

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

30. Konmponvnasa paooma Ne2 no meme «llpeoopazoeanue noooous.
Mempuueckue cOOmMHOUEHUA 8 OKPYHCHOCHU)

BekTopsbl — 12 yacoB

31. OmnpeniesieHne BEKTOPOB

32. CJ10’)K€HHE U Pa3HOCTh BEKTOPOB

33. YMHOKEHUE BEKTOPa Ha YNCIIO

34. DU3UYECKUN U TEOMETPUYECKUN CMBICII BEKTOPOB

35. PaznoxeHnre BeKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

36. PaznoxeHnre BeKTOpa 1o ABYM HEKOJUIMHEAPHBIM BEKTOPAM

37. KoopauHatsl BEkTOpa

38. CBsi3b MEXK/Iy KOOpJIMHATAMU BEKTOpa ¥ KOOPJIMHATAMU €ro Havasa u
KOHIIA

39. CkansipHOoe MpOU3BEAECHUE BEKTOPOB




40.

Perrenue 3ama4d ¢ moMoIs0 BCKTOPOB

41. IIpuMeHeHre BEKTOPOB JUIsl PEIICHUS 33/1a4 KHHEMAaTHKA U MEXaHUKH
42. Konmponvnas paboma Ne3 no meme «Bexkmopoi»
JlekapToBBI KOOPAMHATHI HA IMVIOCKOCTH — 9 YacoB
43. JlekapToBBI KOOPJIMHATHI TOUEK HA TIIIOCKOCTH
44, YpaBHEHUE NPSIMOU
45, VrnoBoi K03 (HUIMEHT, TAHT'€HC yIJ1a HAaKJIOHA, apaJljIeJIbHbIE U
[MepreHIMKYJISIPHBIC TPSIMbIC
46. YpaBHEHHE OKPYKHOCTHU
47. Haxosx/ieHne KoOpANHAT TOYEK MePECEUCHHS] OKPYKHOCTH M IPSIMOM
48. Meto KOOpAMHAT IPH PEIICHUN TEOMETPUUYECKUX 3a]a4
49, Hcnonp3oBanne MeTosia KOOPJIMHAT B MPAKTHYECKHUX 3a7a9ax
50. MeToj KOOpJMHAT B MPAKTHYECKHUX 3a/1a9ax
ol. Konumponsnan paboma Ned no meme «/[ekapmogvt Koopounamol Ha

nJ10CKocmu )

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

0yroJibHUKHM. /UTHHA OKPY/KHOCTH M IUI0IIAAL Kpyra. Beluucienue miomajaei — 8 yacon

52.

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

53. Uucno © v JIMHA OKPY>KHOCTH

4. JlimHa nyTH OKpy»KHOCTH

55. Panuannas mepa yria

56. [Tiromans kpyra

57. ITnomans cexropa v cerMmeHTa

58. [Lromanm duryp, BKIFOYAIOIITUX dJIEMEHTHI KpyTa.

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

V[nuna okpyscnocmu u niouwiadv Kpyza. Boiuucnenue naowjadeir»

J{BHKEHNs IUIOCKOCTH — 6 yacoB

60. [TousaTHE O ABUKEHNU IIJIOCKOCTHA

61. ITapannensHBINA IEPEHOC

62. IToBOpOT 1 cUMMETpHS

63. Ocu ¥ IEHTPBl CAMMETPUH

64. IIpocTeiinine NpuMEHEHHs B pEIICHUH 3a/1a4

65 Hmozosas ammecmayua. Konmponvnaa paooma Neb

IToBTOpenne — 3 yaca

66. ITono0OHBIE TPEYTOTBLHUKHI

67. YerpipexyroiabHuky. [lnomaam reomeTrpudeckux Guryp

68. Teopembl CHHYCOB 1 KOCUHYCOB




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/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/
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