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MHOACHUTEJIBHASA 3AIINCKA

HporpaMMa COCTaBJICHA HA OCHOB¢
1. ®depepanapbHOro rOCYAapCTBEHHOTO 00Pa30BATEILHOIO CTaHAapPTa OCHOBHOTO 0011ero oopa3zoBanus. [Tpukas Ne 287 ot 31.05.2021
2. Ilpumepnoii pabodueil mporpaMmMbl OCHOBHOTO 00I1Iero 00pa3oBaHus 10 MateMatuke (st 5-9 kimaccoB. ba3oBbiii ypoBeHb).
OnoOpeHa pemienueM (heaepaabHOro yu4eOHO - METOANYECKOro 00beAMHEH S TI0 00meMy obpa3oBanmto, [Iporokon 3/21 ot 27.09.2021 r
3. IIporpamMmbl BOCIUTAHHS IIIKOJIBI.

OBHIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "MATEMATHUKA"

[Ipeamer "T'eomerpus" sBisieTcst pa3aenoM Kypca "Maremaruka'.B mporpamme ydyTeHbl WIeH U TOJOXEHUs KoHIENIMU pa3BHTHS MaTeMaTHYECKOro oOpa3oBaHHUs B
Poccwuiickort @enepanun. B snoxy mudposoii Tpancopmanmu Becex chep 4eTOBEUECKOW NEATEITHHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM COBPEMEHHBIM YeIIOBEKOM 0e3
0a30BOil MaTeMaTUYECKON MOATOTOBKH. YK€ B ILIKOJIE MAaTeMaTHKa CIYXXHUT OIOPHBIM IPEAMETOM [UIl WM3YYEHHsS CMEXHBIX IUCLHUIUIMH, a IOCJE LIKOJIBI peanbHON
HEOOXOUMOCThIO CTAHOBUTCSI HEMTPEPBIBHOE 00pa30BaHueE, YTO TPEOYET MOIHOIEHHON 0a30B0 0011e00pa30BaTeIbHOM MOATOTOBKH, B TOM YHCIIE M MAaTEMaTHYSCKOM.

310 00YCIIOBICHO T€M, YTO B HAIIM JHHU PACTET YMCIO Mpodeccuil, CBSI3aHHBIX ¢ HENOCPEICTBEHHBIM IPUMEHEHHNEM MaTeMaTHKU: U B cdepe SJKOHOMHKH, U B OM3HECe, U B
TEXHOJIOTHYECKUX OOJIACTSIX, M JaXe B r'yMaHMTapHbIX cdepax. Takum 00pa3om, Kpyr IIKOIBHUKOB, U KOTOPBIX MaTéMaTHKa MOXET CTaTb 3HAYMMBIM IPEIMETOM,
pacuupsiercs.

[IpakThdeckass MONE3HOCTh MaTeMaTHKH OOYCIIOBJIIEHAa TeM, 4YTO €€ MpeaMeToM SBISIOTCS (yHIAaMEHTaJIbHBIE CTPYKTYpPhI HAlIero MHUpa: MPOCTPAHCTBEHHBIC
(hopMBI M KOJMYECTBEHHBIC OTHOIICHUS! OT MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEICTBEHHOM OIBITE, IO JIOCTATOYHO CIOXHBIX, HEOOXOMUMBIX JUIS Pa3BUTHs HAYYHBIX U
MPUKJIATHBIX UAeH. be3 KOHKPETHBIX MaTeMaTH4eCKUX 3HAHMN 3aTPyJHEHO MOHUMAaHHWE MPUHIUIOB YCTPOHCTBA " HCIIOJIb30BaHMS COBPEMEHHOU TEXHHKH,
BOCIIPDHATHE W HMHTEPIpPETAlUs Pa3HOOOpa3HOW CONHMATbHON, OSKOHOMHYECKOH, MONUTHYecKOoW uHpopManuu, ManodpQeKTHBHA OBCEIHEBHAS MPAKTUYECKas
JesTenbHOCTh. Kaxk1oMy UenoBeKy B CBOEH KHM3HU NMPUXOJUTCS BBIOJIHATH PACUETHI U COCTABIISITH aJTOPUTMBI, HAXOAUTH U MIPUMEHSTH (POPMYJIBI, BIaJETh NPAKTHUYECKUMU
npuéMaMy reoMeTpHYECKUX U3MEPEHHI U TIOCTPOCHUH, YHTaTh NH(POPMAIIUIO, IPEJICTABICHHYIO B BUJIE TaOJUII, JMarpaMM U rpauKOB, KHUTh B YCIOBUSX HEONPEAEIEHHOCTH

Y TIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4aiHbIX COOBITHH.

HEJX N3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUSA"

1. Haunnas c CCIbMOI'0 KJIaCcCa Ha YpOKaX recoMeTpuun o6y11a}0mm71c51 YUUTCA MPOBOJUTH A0KA3aTCIIbHBIC PACCYKACHUA, CTPOUTH JIOTUYECKHUE YMO3aKJIIOUCHHUA, JOKa3bIBATh
WUCTUHHBIC YTBEPXACHUS U CTPOUTHh KOHTP NPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYXICHUS OT «IPOTUBHOTO», OTIMYATh CBOWCTBA OT MPHU3HAKOB, (HOpMyIHpoOBaTh
obpaTHbIe
YTBEPXKICHUS. Y UYSHUK, OBJIaJIEBIINI NCKYCCTBOM PacCyXaTh, OyIeT IPUMEHSTH €r0 U B OKPYKAOIIEH KU3HU.
2. Ucrnionp3oBanme T€OMETPUHN KaK MHCTPYMEHTA ITIPU PCHICHUN KaK MAaTEMATHYCCKHUX, TaK U IIPAKTUYCCKUX 3a7a4, BCTPCHAOUINXCA B peaHBHOﬁ skn3HA. OKOHYUBIIHI KypcC

TCOMCTPHUU HIKOJIBHUK HOJIKCH OBITH B COCTOSIHUU OpeACJIUTb Tr€OMCTPUICCKYIO (l)I/Ipry, OIIKMCAaTh CJIOBaAMH I[aHHBIﬁ ‘-IepTé)K WJIN PUCYHOK, HaUTH miomanab 3€MEJIBbHOI'O



y4acCTKa, paCCUUTATh HCOGXO}II/IMY}O AJIMHY OINTOBOJIOKOHHOT'O KaOens uin Tpe6y€MLIe PasMCpLI rapaxa IJist ABTOMOOUIIA. BTOMy COOTBCTCTBYCT BTOpas, BBIYUCIIUTCIIbHAA
JIMHUA B U3YUCHHUU I'COMCTPUU B IIKOJIC.

MECTO YYEBHOI'O KYPCA B YYEBHOM IVIAHE

CoryacHo y4eOHOMY IulaHy B 7—9 kiaccax m3y4aercs y4eOHbI Kypc «I'eomeTpusi», KOTOPBIH BKIIOYAET CIIEAYIOLIME OCHOBHBIC pa3lielibl conepkaHus: «l'eomerpudyeckue (Urypbl M HX
CBOHCTBaY, «/3MepeHHe TeOMETPHUYECKHUX BEIMUMHY, a TaKXkKe «/lekapTOBbI KOOPJHHATEI Ha IUIOCKOCTHY, «BekToph», «/IBrkeHus miockoctu» u «IIpeodpasoBanus mogoous».
Y4eOHBIH MJ1aH NpeaycMaTpUBaeT U3yUYeHHE FTeOMEeTpHU Ha 0a30BOM ypOBHE, HCXO/1s M3 He MeHee 68 y4eOHBIX 4YacoB B y4eOHOM Tojly, BCEro 3a TpH rojia o0ydeHus — He MeHee 204 4acos.

COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"
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Hauansubele nonsaTus reoMmerpuu. Todka, mpsimMas, OTpe3OK, JIyd. Yroil. Buasl yrios. BeprukanbHele u cMexHble yribl. buccektpuca yrna. JlomaHas, MHOrOyroiabHUK. IlapaniensHOCTb U
NEPIECHIUKYISIPHOCTD MIPSIMBIX.

CumMmetpuuHblie purypsl. OCHOBHBIE CBOICTBa 0ceBOW cuMMETpUH. [IpiMepbl CHMMETPUH B OKPYKAIOIEM MUpE.

OCHOBHBIE TIOCTPOCHUS C TIOMOIIBIO LUPKYJIS U JIuHelKku. Tpeyronbuuk. BeicoTa, Meanana, OUcceKTpuca, UX CBOMCTBA.

PaBHOOe/IpEHHBII U PAaBHOCTOPOHHUIT TPEyroNbHUKH. HepaBeHCTBO TpeyroabHUKA.

CBoiicTBa M ITPU3HAKK PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3HaKy paBeHCTBA TPEYroIbHUKOB.

CBoiicTBa M MPU3HAKH MapajUIeIbHBIX NPsIMbIX. CyMMa YIJIOB TpEeyrojibHUKa. BHEIIHNE yIiIsl TpEeyroIbHUKA.

[IpsmoyronsHelil TpeyronbHUK. CBOMCTBO MEAWaHbl MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, MPOBEAEHHON K rHNOTeHy3e. [Ipu3Haku paBeHCTBa MPSIMOYT OJIBHBIX TPEYrONBHUKOB. [IpsMOyronbHbIi
TPEYroJbHUK C yrioM B 30°.

HepaBeHcTBa B reoMeTpru: HEPABEHCTBO TPEYToJIbHNKA, HEPABEHCTBO O JUIMHE JIOMAHOH, Teopema o 0oJIbIeM yriie u OoJbliel cTopoHe TpeyroiabHuKa. [leprenankysp 1 HaKJIOHHAS.

I'eomeTpuueckoe Mecto Touek. bruccekrpuca yria U cepeAMHHBIN NEPIEHINKYISAP K OTPE3Ky KaK TeOMETPUUYECKHE MECTA TOYEK.

OKpy»HOCTb U KpYT, XOpJia U AUaMETpP, UX CBOMCTBA. B3anMHOe pacnonoxkeHne OKpyKHOCTH U mpsMoil. KacaTenbHas u cexymas kK okpykHOCTH. OKpy»KHOCTb, BOUCaHHas B yroi. Brnucannas
U ONUCAHHAsl OKPYKHOCTHU TPEYTOJIbHUKA.

8 KJIACC

YeTtpipéxyronbauku. [lapamienorpaMm, ero IpU3HAKK U CBOWCTBA. YacTHBIE CIIydad MapajieorpaMMoB (MIPsIMOYTOIBHHUK, pOMO, KBaJIpar), WX TPU3HAKU U CBOWCTBA. Tpamenus, paBHOOOKas
Tpanenusl, e€ CBOcTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Merton ynBoenust menuansl. LlentpansHas cummerpust. Teopema daneca u TeopeMa 0 IPONOPLUOHANBHBIX OTPE3KaXx.

CpenHue TMHUU TPEYTONbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHUKa.

[Tono6ue TpeyronpHUKOB, KodddunueHt noxodus. [IpusHaku nogobust TpeyronsHUKOB. [IpuMeHeHre Tog00us TPY PEIICHNH MTPAKTHYECKHUX 3a1ad.

CaoiicTBa omaaei reomeTpuaeckux Guryp. @opMysisl JuIs INIOMIAM TPEYTOJIbHUKA, MTapaJulienorpaMma, poM6a 1 tpaneruy. OTHOIIEHHE IUIO0Ia el ToZ00HBIX QUTYD.

Berruncnenue momaznel TpeyrojJbHUKOB 1 MHOTOYTOJILHUKOB Ha KileT4aTol Oymare.

Teopema IIudaropa. Ilpumenenue Teopems! [Ingaropa mpu pemeHnH MPakTHIECKAX 3a1ad.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJIa MPSMOYTOIBLHOTO TpeyroiabHuKa. OCHOBHOE TPUTOHOMETPHUIECKOE TOXKIECTBO. TpuroHoMmeTprudeckne ¢ yHkun yriios B 30°, 45° u 60°.

BnucanHble U LIEHTpalbHbIE YIJIbl, YTOJ MEXAY KacaTeJbHOM U XOpAOH. YIUIBI MEXAY XOpJaMu U CeKyllMMU. BrnrcaHHble U onMCaHHbIE YETHIPEXYTObHUKY. B3auMHOe pacnosiokeHue IByX
okpyxHoctei. Kacanue okpykHocteid. O0mue kacaTelbHbIE K IBYM OKPY>KHOCTSIM.
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Cunyc, KocuHyc, TaHTeHC yTioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. DOPMYIIHI IPUBEICHUS.

Pemenue TpeyronsHuKoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne npakTHYecKuX 3aa4 ¢ UCIOIb30BaHHEM TeOPEMBbI KOCHHYCOB ¥ TEOPEMBI CHHYCOB.

[Ipeobpazosanne momobus. [lomodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoU3BEICHUU OTPE3KOB XOP/I, TEOPEMBI O TIPOU3BEICHUN OTPE3KOB CEKYILUX, TeOpeMa O KBaapare KacaTelbHOH.

Bekrop, nnmuHa (MOIyJb) BEKTOpa, COHANpAaBJICHHBIE BEKTOPBI, MPOTHUBOIOJIOXHO HANpaBieHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIlMH HaJl BEKTOPaMH.
PaznoxeHne BeKTOpa MO IByM HEKOJUIMHEapHBIM BekTopaM. KoopauHats! Bekropa. CKallsipHOE IPOU3BEICHUE BEKTOPOB, TPUMEHEHHE JUIS HaX0XK ACHUs JUTHH U YTJIOB.

JlekapToBBI KOOPIMHATHI Ha MJIOCKOCTH. YPaBHEHUS MPSIMON M OKPY)KHOCTH B KOOpANHATAX, IIEpeceUeHNEe OKPYKHOCTEH 1 MPsIMBIX. MeToJ1 KOOpMHAT U €ro IpUMEHEHHE.

[IpaBuiibHBIE MHOTOYTONMBHUKH. JITMHA OKpy>KHOCTH. ['pagycHas 1 paguaHHas Mepa yria, BBIYUCICHHE JUIMH OyT OKpyXHocTel. [Inomanp kpyra, cekropa, cerMeHTa.

JIBIKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpUN QUTYD (11eMeHTapHbIe pescTasienust). [lapamienshsiii nepeHoc. [loBoporT.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATbBI

OcBoeHne y‘I€6HOFO Kypca ((FeOMeTpI/Iﬂ» JOJIDKHO obecneynBaTh AOCTHIKCHHUE HA YPOBHC OCHOBHOI'O 06H.[6FO 06p330BaHI/IH CJICAYIOIHNX JIMIHOCTHBIX, MCTAIPCAMCTHBIX W MPEAMCETHBIX
06paBOBaT€J'IBHLIX PE3YIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JIMaHOCTHBIE pe3ybTaThl OCBOSHUS MPOTPaMMBI yueOHOTO Kypca « eoMeTpus» XapaKTepu3yroTCs:

IIaTpuoTnyeckoe BoCIUTAHHE:

MPOSIBJIEHUEM HHTEpeca K MPOUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKU, IIEHHOCTHBIM OTHOLLIEHHUEM K JOCTHKEHHSIM POCCUMCKHUX MaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKOU IIKOJIbI,
K MCIOJIb30BAHUIO ITUX JOCTHKCHUHN B IPYTUX HAYyKax M NPUKIAIHBIX chepax.

I'paxkpanckoe M 1yXOBHO-HPABCTBEHHOE BOCTIMTAHUeE:

TOTOBHOCTBIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpakIaHWHA W pealn3alliil ero MpaB, MPEACTaBICHHEM O MaTeMaTHYECKHX OCHOBaX (YHKIMOHHPOBAHWS Pa3NUYHBIX CTPYKTYD, SBICHHIA,
MIPOIIETyp TPAXKAAHCKOTO OOMIeCTBa (BBIOOPHI, OIPOCHI U TIP.); TOTOBHOCTBIO K OOCYKICHHIO ATHICCKHUX MPOOIIEM, CBI3aHHBIX C MPAKTHUSCKUM ITPHUMEHCHHEM TOCTH)KCHUI HAyKHU, OCO3HAHHEM
Ba)KHOCTH MOPaJIbHO-3TUUECKHUX MPUHLIUIIOB B I€ATEIBHOCTH YUEHOIO.

TpyaoBoe BociuTanme:

YCTaHOBKOW Ha aKTHBHOE y4acCTHE B PEIICHUU MPAKTHUYECKUX 3aJlad MaTeMaTHIeCKOW HANpaBIEHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMATHYECKOTO 00pa30BaHHUs Ha MPOTSHXKEHUU BCEH JKWU3HM
JUISL YCTIETITHOHM TPOo(eCCHOHATBHON ASSITETLHOCTH U pa3BUTHEM HEOOXOIMMbIX YMEHHUI;

OCO3HAHHBIM BBIOOPOM M TTOCTPOCHUEM WHAMBUAYAILHON TPAEKTOPHUN 00PA30BAHMS U KU3HEHHBIX TUIAHOB C YIETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEMH.

JcTeTnyecKoe BOCIUTAHME!

CIOCOOHOCTBIO K AMOIMOHATBPHOMY W 3CTETUYECKOMY BOCTIPHSTHIO MaTeMATHUECKUX OOBEKTOB, 3a1ad, PEUICHWH, pPacCyXJACHWW; YMEHHIO BHJIETh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

IleHHOCTH HAYYHOI'O MO3HAHUSL:

OpHUCHTAINEH B JACATEIEHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BHTHS YEJIOBEKA, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTHIeCKOM
HAYKH KaK c)ephbl YeTIOBEUCCKON IEATSIFHOCTH, ITAMOB € PAa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS [IHBILTH3ALIHH;

OBJIaJIEHUEM SI3BIKOM MaTEMaTHUKU U MaTeMaTHYECKON KyJIbTYpOil KaK CpeJICTBOM MMO3HAHUS MUPA;

OBJIaJICHUEM MPOCTEUIINMH HaBBIKAMHU UCCIIEIOBATENBCKOM 1E€ATEIbHOCTH.

dDu3nyeckoe BocnuTanue, GopMupoBaHue KyJbTYPhI 310POBbSI U IMOUMOHAJIBHOTO 0JIAr0ONOTyYns:



TOTOBHOCTBIO IIPUMEHSTh MaTeMaTHYECKUE 3HAHUS B MHTEPECAaX CBOETO 37I0POBbs, BEICHHUS 30POBOr0 00pasza HU3HHM (310pOBOE NMUTAaHHE, COANAHCHPOBAHHBIA PEXUM 3aHATHH M OTIbIXa,
perynspHas Gu3uIecKas akTHBHOCTB);

c(OpPMUPOBAHHOCTHIO HABBIKA pPe(IICKCHH, IPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY M TAKOTO K€ IIPpaBa JPYyroro 4eaoBeKa.

JK0JIOrHYecKoe BOCIIUTAHHE:

OpHEHTAIEel Ha MPUMEHEHHE MAaTEMaTHIECKIX 3HAHNWH JJIsI PEIICHNUS 33/1a4 B 007IaCTH COXPAaHHOCTH OKPY’KAaIOIIEH cpe/bl, MIIAHUPOBAHKS ITOCTYIKOB M OLEHKH UX BO3MOXKHBIX ITOCIIECTBHUI
JUIS1 OKPY’KaIOLLEN Cpefbl;

OCO3HaHHEM INI00ATFHOTO XapaKTepa SKOJIOTUIECKUX NMPOOIIEM U IMyTeH MX PEeIICHHUS.

JIuuHOCTHBIE Pe3yabTaThl, 00eceYnBAIOLINE ATANTANNIO 00YYAIOIIErocs K M3MEeHIOIHUMCS YCJIOBHAM CONAILHOIM U IPUPOIHON CPeabl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSAX HEONPEAEIEHHOCTH, NOBBIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTH YepPe3 MPAKTUYECKYIO AEATENIbHOCTD, B TOM YUCIIE YMEHHE YIUTHCS Y APYTHUX JIOJEH,
NpHOOpETaTh B COBMECTHON AEATEIHHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIIETCHIIUN U3 OIIBITa JPYTHX;

HEOOX0MMOCTBIO B (DOPMHUPOBAHHUHU HOBBIX 3HaHHIA, B TOM YHcie (OPMYIHPOBATh UIEH, TIOHSTHUS, THIOTE3bl 00 0OBEKTAX U SIBJICHUIX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH
JneuuuTel COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAINIO, BOCIPUHIMATE CTPECCOBYIO CUTYallHIO KaK BBI30B, TPEOYIOMNI KOHTpMEp, KOPPEKTHPOBATh IPUHIMAEMBbIE PEIICHUS U JeHCTBUA,
(hopMyTHpOBaTh U OIIEHUBATH PUCKU M TIOCIENCTBUS, HOPMHUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATBI

MertanpeMeTHbIC  Pe3yJbTaThl  OCBOCHHS  IPOTpaMMbl  y4eOHOro kypca  «['coMETpHs»  XapaKTCPU3YIOTCS  OBJIAJICHUEM VHUBEPCANbHLIMU HO3ZHABAMEIbHBIMU OCLICEUIMU,
VHUBEPCANbHLIMU KOMMYHUKAMUGHBIMU OCliCMBUSMU U YHUBEPCAIbHBIMU PEZYIAMUBHBIMU OeliCTEUAMU.

1) Vuueepcanvuvie nosnasamenwhsle oeticmeusi obecnewusarom Gopmuposanue 6a306bIX KOZHUMUBHBIX NPOYECCO8 0OYYAIOWUXCSL (0C8OEHUEe MEMO008 NOZHAHUSL OKPYICAIOWEe20 MUpd;
npuMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayull, ymenutl pabomams ¢ ungopmayuetl).

Ba3zoBble Jlornueckue AeicTBUA:

BBISIBJIATH M XapaKTePH30BaTh CYIECTBEHHbIC IIPU3HAKN MAaTEMAaTHYECKUX OOBEKTOB, MOHITHH, OTHOIIEHUH MEXY IIOHATUSIMHU; (GOPMYIIMPOBATh ONpPEEICHUS TOHATHI; YCTaHABIMBATD
CYIIECTBEHHbIH NPU3HAK KIacCH(UKAIMN, OCHOBAHUS AJIs1 0000IICHNS ¥ CPaBHEHHSI, KPUTEPHHU NTPOBOMMOTO aHAIN3a,;

BOCIPUHHUMATh, YOPMYINPOBATH M IPEOOPA30BBIBATE CY)KICHUS: YTBEPAUTEIILHBIE U OTPULIATEIbHBIC, ANHUYIHbIE, YACTHBIE U OOIINE; YCIOBHbIC,

BBISBJIATH MaTEMaTHYEeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3H ¥ IPOTUBOPEUHs B (DaKTax, JaAHHBIX, HAOMIOJICHUSAX M YTBEPKICHUAX; IPEIUIaraTh KPUTEPUH JJIs BEISIBIICHUS 3aKOHOMEPHOCTEH 1
MIPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, A€AYKTUBHBIX U UHIYKTHBHBIX YMO3AaKIIOUEHNUH, YMO3aKJIIOUEHUH 110 aHAJIOTUY;

pa3dupath JOKa3aTEIBCTBA MATEMAaTHUECKUX YTBEPKIACHNHN (IIPSIMBIE U OT MPOTUBHOTO), IPOBOIUTH CAMOCTOSATEIFHO HECTIOKHBIE JOKA3aTeIbCTBA MATEMAaTHIECKUX (PaKTOB, BEICTPAUBATh
apryMeHTalHIo, IPUBOAUTE IIPUMEPHI M KOHTPIIPUMEPHI; 0O00CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATH CII0CO0 penieHns yueOHo! 3a1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHNUS, BRIONPATh HanOoIee MOIXOIAMIHN C YIETOM CAMOCTOSTETIFHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble Hcclle0BaTeILCKHE A€l CTBHSA:

HCIO0JIb30BaTh BOIIPOCHI KAK I/ICCJ'IC,HOB&TGJ'ILCKI/Iﬁ HWHCTPYMCHT IMO3HAHUAA, (bOpMyJ'II/IpOBaTB BOIPOCHI, (I)I/IKCI/IpyIOIIII/IC IPpOTUBOPEHHUC, HpO6J’ICMy, CaMOCTOATEIIbHO YCTaHABJIMBATh UICKOMOC 1
JaHHOC, q)OpMPIpOBaTL TUIOTE3Y, apr'yMCHTUPOBATH CBOIO IMO3UIUIO, MHCHHC,



MPOBOJUTH MO CAMOCTOSATEIIFHO COCTABICHHOMY TUIAHY HECIIOKHBIIM SKCIICPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE 10 YCTAHOBICHHIO OCOOCHHOCTEH MAaTEMaTHUECKOTO 00BEKTa, 3aBUCIMOCTEH
00BEKTOB MEKIY COO01i;

CaMOCTOATENHHO (POPMYIUPOBATH 0OOOILEHHUS 1 BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOIO HAOIIOICHUS, UCCIICI0BAHMS, OLICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTATOB, BHIBOJOB H
0000111EH NI,

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE MPOLIECCA, & TAKXKE BBIABUTATH MIPEAMOIO0KEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBJIATH HEJIOCTATOUYHOCTD M N30BITOYHOCTH MH(MOPMAIINH, TAaHHBIX, HEOOXOIUMBIX ISl PEICHHUS 3a/1auy;

BBIOMPATh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMALINIO PA3IMUHBIX BHJIOB U (HOPM MPEACTaBICHUS;

BBIONpATh hopMy mpenacTaBieHus HHOOPMALMH U WILTIOCTPUPOBATH PelIaeMble 3aJaul CXEMaMH, AUarpaMMaMu, HHOHM rpadukoi 1 nX KOMOWHAIUSIMU;
OLICHNBATh HaJEKHOCTh MHPOPMALINH IO KPUTEPHAM, IPEATIOKEHHBIM yUUTENIEM WIN c(hOPMYJIMPOBAHHBIM CAMOCTOSATEIIBHO.

2) Vuusepcanvhvle KOMMyHUKamMUHbBLE OCUCEUsL 00eCNeyusam chopmuposanHoCmyb COYUAIbHBIX HABLIKOE 00YUATOWUXCSL.
Oomenue:

BOCIPUHHUMATH ¥ (POPMYIIUPOBATH CYXKIICHUSI B COOTBETCTBUH C YCJIOBUSIMH M LIEJISIMH OOILIEHHUS; SICHO, TOYHO, IPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHMS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHMS MO XOAY PEIIeHHs 3a/1aul, KOMMEHTHPOBATh MOJyYCHHBIH pe3yibTarT;

B X0/i¢ 00CYJICHHS 3aJaBaTh BOIPOCHI IO CYLIECTBY 00CYKIaeMOM TeMBI, TPOoOIIeMBl, peraeMoii 3a/1a4u, BEICKa3bIBaTh UIECH, HAlleJIeHHBIE Ha IIONCK PEIICHHUS; COIIOCTABIISATE CBOM CY)KICHUS
C Cy>K/IEHUSAMH JPYTHX yYaCTHHKOB JIHajiora, OOHapyXHBaTh Pa3iIMYKe M CXOJCTBO MO3HINIH; B KOPPEKTHOH (popme hopMyITMpOBaTh pa3HOTIIACH S, CBOU BO3PAXKEHHS;

MPE/ICTABIIAT PE3yIIbTaThl PELICHHS 33/1a41, SKCIEPHUMEHTA, CCIIEJOBAHHS, TPOEKTA; CAMOCTOSTEINHEHO BEIONPATh (POpMAT BBICTYIIEHHS C YIETOM 3ajad MTPE3EHTANN 1 0COOCHHOCTEH
ayAUTOPHHU.

CoTpyaHU4eCTBO:

MIOHUMATb U UCIIOJIB30BaTh IPEUMYIIECTBAa KOMAaHAHOW M MHIUBHUYaJIbHOM pabOTHI MPH PELICHNH YIeOHBIX MaTeMaTHUECKUX 3a/1aY;

MPUHUMATB IIeJIb COBMECTHON AEATENbHOCTH, INIAHNPOBATh OPraHNU3AI[I0 COBMECTHON pabOTHI, pactpeienaTh BUABI padoT, 10roBapuBaThCs, 00CYKAaTh MPOLECC U Pe3ysIbTaT padoTHI;
0000111aTh MHEHHS HECKOJIBKUX JIFO/ICH;

YJacTBOBAaTh B IPYMIOBBIX (hopMax paboTel (00CYyXaeHH, OOMEH MHEHUSAMHU, MO3TOBBIE IITYPMBI H Jp.);

BBITIOJIHATH CBOIO YacTh pabOTHI M KOOPJIMHUPOBATH CBOM JICHCTBUS C IPYTUMH WIEHAMH KOMaH/IbI;

OLICHMBATh KA4ECTBO CBOETO BKJIa/la B OOIIUI IPOJYKT 110 KPUTEPHUSIM, CHOPMYJIMPOBAHHBIM yYaCTHHKAMH B3aUMO/ICHCTBUSL.

3) Vuusepcanvuvie pezynamugnsie oeticmsus 0becneuusaom Qopmuposanue CMoiCI08blX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 IUYHOCHI.

Camoopranuzanus:

CaMOCTOSATENIbHO COCTAaBJISITh IUIaH, AJITOPUTM pEIIeHUs 3ajauyd (MM €ro 4acTh), BHIOMpaTh CIIOCOO pemlieHHs ¢ y4ETOM HMEIOIIMXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh M KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(OpManuy.

CaMOKOHTPOJIb:



e  BIIAJETh CIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IpoLiecca M Pe3yIbTaTa PElICHUs MaTeMaTHYeCKOH 3a1auH;

e  TpenBUAETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUH 331a4H, BHOCUTH KOPPEKTHBHI B ACATEIHHOCTH HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAHICHHBIX OIIHOOK, BBISIBICHHBIX
TPYIOHOCTEH;

e  OILICHUWBATh COOTBETCTBHE PE3yJbTaTa ACATECIBHOCTH MOCTABICHHOI LIEMU U YCIOBUAM, OOBACHATH IPUIHMHBI TOCTIKCHNUS HIH HEJOCTHKEHHS 1IeJIH, HAaXOJUTh OINOKY, 1aBaTh OLICHKY
nproOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIbTATBI

OcBoenne yaebHOTO0 Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO 0011eT0 00pa30BaHMs JOIKHO 00eCTIeYMBATh JOCTIKCHHE CIIEAYIOMINX MTPEIMETHEIX 00pa30BaTEIbHBIX PE3yIbTATOB!

7 KJIACC

e Pacro3HaBaTh U3y4EHHbIE T€OMETPHUCCKHE (PUTYPHI, OIPENENATh UX B3aMMHOE PACION0KEHHE, N300pakaTh TeOMETPHUUECKHE (PUTYPHI; BBIOIHATH YEPTEXH 110 YCIOBHIO 3a1auu. M3mepsaTsb

JIMHENHBIE U YTIIOBBIC BEIMYMHEL. PemmaTh 3a/1aun Ha BEIYUCICHHE AJIUH OTPE3KOB U BEIMYHH YTIIOB.

Jenatp rpy0y10 OLEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH MPEAMETOB B PEabHOM KHU3HHU, Pa3MEPOB MIPUPOIHBIX 00BEKTOB. Pa3zinnuaTh pasMephl STUX OOBEKTOB 1O MOPSIIKY BEJIUY HHBI.

CTpouTh 4epTe’KH K FTeOMETPUIECKUM 3a/1a4aM.

ITonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BaTh IPU3HAKU U CBOIICTBA pPaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a1au.

IIpoBOIUTH NOTHYECKHE PACCYXKACHHUS C UCTIONB30BaHHEM I'€OMETPUUECKUX TEOPEM.

e [lomb3oBaThCst MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEANAHbI, IPOBEAEHHON K THIIOTEHY3€ IPSIMOYTOJIFHOTO TPEYTOJIbHUKA, B PELICHIH T€OMETPHIECKUX
3aad.

e  OmpenensTe NapauIeNbHOCTh MPSIMBIX C TIOMOILBIO YIIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU ceKymas. OnpenesaTh NapauleIbHOCTh IPSIMBIX C IOMOIIIBIO PaBEHCTBA PACCTOSTHUN OT TOYEK OJIHOM
MpsIMON JI0 TOYEK APYroM NpsMoH.

e Pemars 3a1a4u Ha KJIeT4aToN Oymare.

e [IpoBOIUTH BHIYMCIICHNS U HAXOJUTH YHCIOBbIC N OyKBEHHbBIE 3HAUEHHS YIJIOB B TEOMETPHUYECKHUX 3a/adax ¢ UCIIOJIb30BAHHEM CyMMBI YIJIOB TPEYTOJILHUKOB 1 MHOTOYTOJIbHUKOB, CBOMCTB
YIJI0B, 00pa30BaHHBIX MPH NIEPECEIECHUH JBYX MMapauIeIbHbBIX IPAMBIX ceKyIleil. Pemarts npakTiHueckue 3a1a4n Ha HaX0X/IEHHE YTIIOB.

e Buagerh NOHATHEM r€OMETPUYECKOT0 MECTa TOUEK. YMETh ONpeessiTh OUCCEKTPUCY YIila U CePeJAMHHBIN MePIEeHIUKYJISIP K OTPE3KY KaK TeOMEeTPUIECKUE MECTa TOYEK.

e DopMynIHPOBaThH ONpPEAETICHUS OKPY>KHOCTH U KPYTa, XOPABI M JHaMeTpa OKPYKHOCTH, MTOJIb30BAThCSA MX CBOMCTBAMU. Y METh MPUMEHATH 3TH CBOMCTBA IPH PEIICHUH 3ajad.

e Biiagerh NOHATHEM ONMCAHHON OKOJIO TPEYroJbHUKA OKPYKHOCTH, yMETh HaAXOAUTH e€ eHTp. [lonb30BaThest pakramMu 0 TOM, 4TO OMCCEKTPUCHI YTIIOB TPEYTrOJIbHUKA IEPECEKAIOTCS B OJTHOM
TOYKE, M O TOM, 9TO CEPEIUHHBIC TIEPICHINKYIIIPEI K CTOPOHAM TPEYTOJbHHKA MEPECEKAIOTCS B OTHONW TOUKE.

e Biasers noHsATHEM KacaTeNbHOM K OKPY>KHOCTH, MOJIb30BATHCSA TEOPEMON O NEPIEHIUKYIISIPHOCTU KacaTelbHON U paanyca, Ipo BeAEHHOTO K TOUKE KaCaHMUs.

e [lonp30BaTbCs NPOCTEHIIUMHI FEOMETPUYECKUMU HEPABEHCTBA MU, IOHUMATh UX NMIPAKTHYECKUHA CMBICIL.

e [IpoBoAUTH OCHOBHBIE F€OMETPUUIECKHE IOCTPOCHUS C MOMOILBIO IUPKYJIS U THHEHKH.

8 KJIACC

Pacno3naBaTh OCHOBHBIE BHUbBI ‘ICTBIpéXyTOI[BHI/IKOB, HX 3JICMCHTHI, ITIOJIb30BAThCA UX CBOMCTBaAMH Ipyu pCIICHUN T'€COMETPUICCKUX 3a1a4.
HpI/IMeHSITL CBOMCTBA TOYKU nepeceycHust MeJuaH TpCyroJbHUKa (IIGHTpa MaCC) B pCHICHUH 3a/1a4.

BJ'IaZ[eTL IIOHATHEM cpezLHeﬁ JIMHUU TPECYTOJIbHUKA U Tpaleuuu, IpUMCHATb UX CBOICTBa Ipu pCUICHUN IT'COMETPUICCKUX 3a7aY.
Ilonp30oBaThes TCOpeMOﬁ ®darneca u TeopeMoﬁ O IPONOPLUHUOHAJIBHBIX OTPE3KaAX, MPUMCHATDH UX JJId PCHICHUA MMPAKTUYCCKUX 3aJ1ad.



[TpumMeHsATh NpU3HAKK 000U TPEYrONILHUKOB B PELICHUH T'€OMETPUUECKHX 3a1a4.

[ome30Batbes Teopemoii ITudaropa st peneHns reOMEeTPUIECKUX U MPAKTHIECKUX 3a1ad.

CtponTh MaTeMaTHYECKYI0 MOZIENb B TPAKTHUECKHUX 3aJadax, CAMOCTOATENIHHO JEIaTh YePTEK U Ha XOJUTh COOTBETCTBYIOIIUE AIHHBI.

Brnanets moHATHSMEU CHHYCA, KOCHHYCA M TAHI'€HCA OCTPOTO YTJIa MPSIMOYTOJILHOTO TPEYTOJIbHUKA.

[Tonp30BaThCS STUMU MOHATHS MU AJISI PELICHUS MPAKTHIECKNX 3a/1a4.

Brruncnars (pa3nuaHBIME CIIOCO0aMH) TUIOIIAAb TPEYTOIbHAUKA U TUIONIAId MHOTOYTOJIBHBIX (QUTYD (TOTB3YACH, TIe HE00X0INMO, KAIBKYIIITOPOM).

[IpuMeHsATh NOTyYeHHBIE YMEHHUS B PAKTHYECKUX 33/1a4ax.

Bnanets MOHATUSIMU BIMCAHHOTO M IIEHTPAJILHOTO yIila, UCIIOJIH30BaTh TEOPEMBI O BIIMCAHHBIX YIIaX, YIax MEXIy XOpAaMH (CEKYLIMMH) U yIiie MKy KacaTelIbHOM U XOpOH MpH peIeHUN
TreOMETPUYECKHX 3a7ad.

Bnanets moHATHEM ONMCAHHOTO YETHIPEXYTONbHHUKA, IPUMEHSTh CBOMCTBA ONMMCAHHOTO YeThIPEXYTOJIbHIKA IIPH PEIICHHUH 3a/ad.

L HpI/IMeHHTL TMOJTYYCHHBIC 3HAHUA Ha MPAKTUKE — CTPOUTH MATEMATUYCCKUC MOJCIIN JIJId 3a1a1 peaﬂbHOﬁ JKU3HHU U MPOBOAUTH COOTBETCTBYIOIIUEC BHIYUCICHUA C IPUMCHECHUEM HOJIO6I/DI u
TPUTOHOMETPHH (TIOJIB3YACH, TJI€ HEOOXOANMO, KATBKYIITOPOM).

9 KJIACC

e  3HaTh TPUrOHOMETpPHYECKUE (PYHKLUH OCTPHIX YIIIOB, HAXOAUTH C UX MOMOLIBIO PAa3IMYHBIC 3JIEM €HThI IPSIMOYTOJIBHOI'O TPEYTOJIbHUKA («pEIIeHUE IPSIMOYTOJIBHBIX TPEYTOIbHUKOBY).
HaxonuTs (C MOMOIIIBIO KadbKYJISATOPA) JUTMHBI U YIIIBI A1 HETaOJIHMUHBIX 3HAYCHUH.

[Tonb3oBatkcst hopMyliaMy IPUBEJCHUS 1 OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM JJIsl HAXOXKJICHUSI COOTHOILICHUI MEXAY TPUTOHOMETPHYECKUMH BEIMUNHAMHU.

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISl HAXOXKACHUS PA3JIMYHBIX SJIEMEHTOB TPEYTOJIbHUKA («pEIICHNE TPEYTOIbHUKOBY), IPUMEHSTh UX IIPU PEIICHNH T€OMETPHUUCCKHX 3a71ad.
Brnanets moHATHSIMHU TpeoOpa3oBaHus OJO0NS, COOTBETCTBEHHBIX SJIEMEHTOB MOO00HBIX (QHUTYD.

[onp30BaThCs CBOWCTBAMU 10J00MS POU3BOIBHBIX (DPUTYP, YMETh BBIYHMCIIATH JUIMHBI M HAXOIUTh YIIIbl Y MOJ00HBIX (uryp. [IpuMeHsaTs cBONCTBA 1TOJO0MS B MPAKTHYECKHUX 3a7adax.
YMeTb NpUBOJUTH IPUMEPHI HOAOOHBIX (DUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCs TEOPEMaMH O MIPOU3BEINEHUN OTPE3KOB XOPJ, O IPOU3BEAECHUHN OTPE3KOB CEKYILHNX, O KBaPaTe KacaTEIbHOM.

[Tonp30BaThCs BEKTOPaMu, HOHMMATh UX T€OMETPHIECKUI U (PU3NIECKUI CMBICT, IPUMEHSTh MX B PELICHNH T€OMETPHUYECKUX U (PU3NUECKHX 3a]ad.

IIpumeHATh CKAIAPHOE IPOU3BEACHUE BEKTOPOB Ul HAXO0XKACHUS JUIMH U YIJIOB.

ITonb30BaTbCs METOIOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHSATH €r0 B PELICHUH F€OMETPUUECKUX U IPAKTUYECKUX 3aad.

BnageTs NOHATUAMU PABUIBHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPYXKHOCTH, JUIMHBL 1YT'Y OKPYKHOCTH U paJUaHHON MEphl yIila, yMETh BIYUCIIATh IUIOLIA(b KPyra U €ro 4acTeu.
IIpuMeHATh NOTY4YEHHBIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

HaxoanuTs ocu (Win IIEHTPBI) CHUMMETPHUN GUTYp, TPUMEHATH IBIDKEHHUS ITIOCKOCTH B IMPOCTEHIINX CITydasX.

[TpuMeHsATh NOTyYeHHbIE 3HAHUS Ha MIPAKTHKE — CTPOUTH MaTeMaTHYEeCKUE MOJIEIH IS 3a]1a4 pealbHON >KU3HH M MPOBOANTH COOTBETCTBYIOIINE BEIYUCIICHUS C IPUMEHEHHEM IT0JI00MS 1
TPUTOHOMETPUUECKHUX (DYHKIHUH (TTOJIB3YSICh, I'/le HEOOXOAUMO, KAJIbKYJIATOPOM)

TEMATHUYECKOE IINTAHUPOBAHHE 7 kaacc

Neri/nm

HaumenoBanmue pa3/ieJioB 1 TeEM KoaunyecTBo yacoB 3J’leKTp0HHLle




NPOrpaMMbl BCEro KOHTPO | MpaKkTH4Yeckue padotsl | (HudpoBbie)
JIbHbBIE oGpa3oBaTebHbIE
padoTsI pecypcbl
Pa3gen 1. [IpocTeiimmne reomerpuyeckue (PUIrypbl 4 ux
cBoiicTBa. 3MepeHne reoMeTpuIeCKUX BeJTHYHH.

1.1. | IIpocreiitne TeOMETPHIECKAEC OOBEKTHI 4 http://school-
TOYKH MPAMBIE, JTyIH HYTIIBL, collection.edu.ru
MHOTOYTOJIbHHK,

JIOMaHasi.

1.2. | CMexHbIe ¥ BEPTUKAJIBHBIC YIIIbL. 2 http://school-

collection.edu.ru

1.3. | PaboTa ¢ mpocTeHIINMU YepTexKaAMHU. 3 http://school-

collection.edu.ru

14. V3MepeHue TUHEWHBIX U YTIIOBBIX BETMYHH, 2 http://school-
BBIYHCIICHHE OTPE3KOB HYTJIOB. collection.edu.ru

1.5. | IlepumeTp u turormans Guryp, 3 1 http://school-
COCTaBIIEHHBIX M3 PSAMOYTOJILHUKOB. collection.edu.ru

Hroro no pazgeny: 14 1
TpeyronsHUKH 22

2.1. | IlonsTHE O PaBHBIX TPEYTOJbHUKAX H 1 http://school-
TIepPBUYHBICTIPEICTABICHHUS O PABHBIX collection.edu.ru
(KOHTpYIHTHBIX) pHUTypax.

2.2. | Tpu mpu3Haka paBeHCTBA 6 http://school-
TPEYroJILHUKOB. collection.edu.ru

2.3. | [Ipu3Haku paBeHcTBa 3 http://school-



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

MPAMOYTOJIBHBIX

TPEYrOJIbHUKOB.

2.4. | CBOICTBO METHAHBI http://school-
TPSMOYTOJILHOTO collection.edu.ru
TPEYroJbHHUKA.

2.5. | PaBHOOenpeHHbIE U http://school-
PaBHOCTOPOHHUE collection.edu.ru

2.6. | IlpusHaku 1 CBOMCTBA http://school-
paBHOOEAPEHHOTO collection.edu.ru

2.7. | TllpoTus GomblIeii CTOPOHBI http://school-

TPEYroJbHUKA JIEKHUT
OOJIBIIHIA YTOI.

collection.edu.ru

2.8.

IIpocreiiue HepaBeHCTBA B
TEOMETPUH.

http://school-
collection.edu.ru

2.9. | HepaBeHCTBO TpeyroibHUKA. http://school-
collection.edu.ru

2.10.| HepaBeHCTBO JTOMaHOH. http://school-
collection.edu.ru

2.11.| TIpAMOYTOBHBII TPEYTONBHUK C http://school-
yriiom B 30°. collection.edu.ru

2.12.| TlepBbIc MOHATHS O http://school-

JI0Ka3aTCIbCTBax B

collection.edu.ru

Toro mo pa3aeny: 22

3.1 [NapannensHbIe IPSIMBIE, UX CBOUCTBA. 4

3.2 [TsaTe1it noctynat EBkanna. 1

3.3 Haxkpecr nexxaine, COOTBETCTBEHHBIE U 2
0JTHOCTOPOHHHME YTJIbI (00pa30BaHHbIE IPU
repecedeHNH TapajlieNbHbIX
MPSIMBIX CEKYIIEH).

3.4 [Tpu3HaK mapanIeasHOCTH IPSIMBIX 2
yepe3 paBeHCTBO PACCTOSTHUM OT TOYEKOIHOM
IpsIMOi 1O BTOPOH MpsIMOM.

3.5 CyMMa yTII0B TPEYroNbHUKA U 3
MHOTOYTOJIbHHKA.

3.6 BHeMIHNE yIiIbl TPSYTObHAUKA 2



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

HToro no pasaeny

14 1

4 OxpysxkHOCTb U KpYT. 'eomeTpuyeckne 14
NOCTPOEHHSI
4.1, OKpY>KHOCTb, XOPJIbI U TUAMETPHI, UIXCBOHCTBA. | 1 http://school-
collection.edu.ru
4.2. | KacarenbHast K OKPYKHOCTH. 1 http://school-
collection.edu.ru
4.3. | OKpy>XHOCTb, BITHCAHHAS B yrOJI. 2 http://school-
collection.edu.ru
4.4. | Ioustue o 'MT, npiMeHeHHE B3a1auax. 2 http://school-
collection.edu.ru
4.5. | buccekTtpuca u cepeMHHbBII 1 http://school-
MEePICHIUKYJIISIP KaK collection.edu.ru
TEOMETPHIECKUE MECTa TOYCK.
4.6. | OKpy>KHOCTb, OTIMCAHHASI OKOJIO 2 http://school-
TPEyroJbHUKA. collection.edu.ru
4.7. | BriucanHas B TpEyrOJILHUK 2 http://school-
OKPY)KHOCTb. collection.edu.ru
4.8. | Ilpocreiimme 3a1a4n Ha TOCTPOEHHE. 3 1 http://school-
collection.edu.ru
Hroro no pasageay: 14 yaco |[1
5.1. | IloBTOopeHue u 0600IICHIE Konrpo http://school-
OCHOBHBIX IIOHATHH U METOZOBKypca 7 JIbHAs collection.edu.ru
KJacca. pabora;
Hroro no pazgeny: 4 gaca



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

OBILIEE KOJIMYECTBO YACOB ITIOIIPOTPAMME 68 5
4acoB

TemaTn4eckoe IJIAHUPOBAHHUEC . 8 kiacc

Ne | HammeHoBaHue pa3jesioB M TeM NPOrpaMMbl KosmnyecTBo yacoB DJIeKTPOHHbIE
n/n (uudposbie)
BCE€Iro | KOHTPOJIbHBIE NpaKTUIE€CKUue 06pa3OBaTeﬂbeIe
paﬁOTbl pa60T])l pecypcsl
Pazgesn 1. YeTbIp€XyroJibHUKH
1.1. | [apamnenorpamm, ero NpyU3HaKku U CBONUCTBA.
1.2. | YactHble ciyyan mapauieorpaMMoB (IPSIMOYTOJBHHK, pPOMO, KBaapar), HX IPH3HAKH
U CBOIiCTBa.
1.3. | Tpamenwus.
1.4. | PaBHOOOKas M IPSMOYTOJIBHAS TPATICIIHH.
1.5. | YaBoenue MeuaHbl.
1.6. | Llenrpambaas cuMmeTpust 1
HUroro no paznery 11

Pa3znen 2. Teopema ®asieca 1 TeopemMa 0 NPONOPIHOHATIbHBIX OTPE3KaX, M0A06HbIEe TPEYroJbHUKHA

2.1. | Teopema daneca u Teopema 0 IPOMOPIHOHATIBHBIX OTPE3KAX. 3
2.2. | Cpenuss JIAHUS TpEeyroJbHUKA. | 2
2.3. | Tpamenus, eé cpenHsis muHus. | 1
2.4. | IlponopuroHanbHbIe OTPE3KH, MOCTPOCHHE YETBEPTOTO MPONOPLUOHATIBHOTO OTPE3Ka. 3




2.5.. | CaoiictBa LIEHTpa Macc B TpeyroiabHuke. | 1
2.6. | omoGusIe TpeyrojabHUKU. | 1
2.7. | Tpu MpU3HaKa oI00HS TPEYTOJIbHUKOB. | 3
2.8. | IlpakTudeckoe npuMeHeHHE 2
Hroro no pasaeny: 16

Pazgea 3. Iiomaap. HaxoxaeHue niowmajeil TpeyroibHUKOB M MHOTOYTOJIBHBIX Guryp. [liomaau nogo6HbIx GUryp

3.1. | [Honsarue 00 o0rmeit TEOpUU mwionany. | 1
3.2. | ®opMynsl 1UIs IWIOIIAAN TPEYTONIbHUKA, TapaJuIeIorpaMMa 2
3.3. | OrtHomieHue TIomAeH TPEYroIbHUKOB C OOIIIMM OCHOBAHUEM WIIU OOIIEH BBICOTOM. 2
3.4. | Berancnenue miomael CIoXXHBIX GUTYp depe3 pa3OneHne Ha 9acTH U JOCTPOCHHE. 1
3.5. | Inomanu ¢buryp Ha KJIeTYaTon oymare. | 1
3.6. | Inomagu mogo6HbIx Guryp. 2
3.7. | Boruucnenue mwiomaneit. | 2
3.8. | 3amaun [¢ NPAKTUYECKUM coliepkaHueM. | 2
3.9. | Pemenne 3a1a4 ¢ MOMOIIBIO METO/Ia BCIIOMOTATEIBHON TUTOMIA I 1
Hroro no pazzpeny: 14

Pa3znen 4. Teopema Iudaropa u Haya1a TPUTOHOMETPUH

4.1. | Teopema ITugaropa, e€ 10Ka3aTeabCTBO U MPHUMEHEHUE. 1




4.2. | ObparHas TeopeMa [Mudaropa. | 1

4.3. | OnpenencHue  TPUTOHOMETPUYECKMX  (YHKIUA  OCTPOrO  yria, TPUTOHOMETpHUYECKUE | 2
COOTHOIIICHUS B MIPSIMO YTOJIBHOM TPEYTOJIbHUKE.

4.4, | OcHoBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO. | 2

4.5. | CooTHOLIEHHST MEKITY CTOPOHAMH B TPSIMOYTOJLHBIX TPEYrojbHHKax ¢ yriaamu B 45° m 45°; | 1
30° u 60°

Hroro no pazpeny: 7

Pazgen 5. Yribl B OKpy:KHOCTH. BniucaHHbIe U onMcaHHbIE YeThIpexyroabHuku. KacaTeiabHbie K okpyskHocTH. Kacanue okpy:kHocTH.

5.1. | Brmucanusie u LIEHTPAaJIbHbIC yrisl, | 3
YTOJI MEX]ly KacaTeJIbHOM U XOPI0M.

5.2. | Yram MEXKY XopJ1aMu " CeKyluMH. | 2

5.3. | Brincanuble 1 onucaHHbIe YETHIPEXYTOJILHUKH, UX TIPU3HAKUA U CBOWCTBA. 2

5.4. | IlpumeHenune ITHX CBOICTB IpH pereHnn TreOMETPHYECCKUX 3amad. | 5

5.5. | B3aumnoe pacrosoxeHue JIBYX OKPY>KHOCTEH. | 2

5.6. | Kacanme okpyxHOCTEH. 1

Hroro no pazgeny: 15

Pasnen 6. IloBropenne, 060611eHne 3HAHMIA.

6.1. | IToBTOpeHHE OCHOBHBIX IMOHATHH M METOIOB KypcoB 7 W 8 KiaccoB, 0000IIeHUE
3HaHUM.

Hroro no pazzpeny: 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7




TemaTuueckoe miIaHupoBanue . 9 KJacc

Ne
n/n

HaumeHoBaHue pa3aesioB M TeM POrPaMMBbI

Koaun4yecTBO 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NMpaKkTHYeCKHe
padoTsbI

DJIeKTPOHHBbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Pa3zle.11 1. Tpuronometpus. TeopeMbl KOCHHYCOB ¥ CUHYCOB. PellleHHe TpeyroJIbHUKOB.

1.1. | Onpenenenne Tpuronomerpryeckux GyHkuuii yrios ot 0° o 180°. 2
1.2. | Kocunyc u cunyc npsmMoro 1 TyIoro yria. 2
1.3. | Teopema xocunycos. (O600mEHHAs) TeOpeMa CUHYCOB (C pafiyCcoM ONUCAHHON 6
OKPY>KHOCTH).
1.4. | Haxosxaenwe nnmuH CTOPOH M BEMYNH YTTIOB TPEYTOTHHUKOB. 2
1.5. | ®opmyna nnomanu TpeyroabHUKa 4epe3 JABE CTOPOHBI H YrOJl MEKLY HUMH. 1
1.6. | @opmyna niomanu 4eTHIPEXYrobHUKA Yepe3 ero AUaroHaitl H yroj Mex1y HUMH. 1
1.7. [IpakTHueckoe MpUMeHEHHe JOKa3aHHbIX TEOPEM 2
Hroro mo pazneny 16

Paznea 2. IIpeoOpa3oBanust nonodus. MeTpnueckre COOTHOLICHHUSI B OKPY/KHOCTH
2.1. [TousTHE O IPEOOpa30OBaHIK TTOAOOUS. 2
2.2. COOTBETCTBEHHBIE YJIEMEHTHI IOJJOOHBIX (QUryp. 2
2.3. | Teopema o npou3BEIECHNH OTPE3KOB XOPJI, TEOPEMA O IPOM3BEICHUU OTPE3KOB 4
CEKYIIMX, TEOPEMa O KBaJpaTe KacaTeIbHOM.
2.4. | llpumenenue B pemieHnr T€OMETPHIECKUX 3a1a4 2




Uroro no pazneny

10

Paznen 3. Bekropsr

3.1. OmnpeneneHye BEKTOPOB, CIOKEHUE U PA3HOCTh BEKTOPOB, YMHOKEHHE BEKTOpa Ha 3
YHCIIO.

3.2. DU3NYECKUNA U T€OMETPUUECKUI CMBICIT BEKTOPOB. 1

3.3. Pasnoxenue BekTopa 1o JByM HEKOJUIMHEAPHBIM BEKTOPAM. 1

3.4. Koopnunats! BexTopa. 2

3.5. CkansipHOe MPOU3BEICHHE BEKTOPOB, €ro MPUMEHEHHE IS HAXOXKACHHUS IITHH U 2
YIJIOB.

3.6. Pemenue 3a1au ¢ TOMOIIBIO BEKTOPOB. 2

3.7. IIpumenenue BEKTOPOB JUIsl peLIEHHs 3a/1a4 KUHEMaTUKU U MEXaHUKU 1

Wroro no pazneny: 12

Pa311e.11 4. JlekapTOBBI KOOPAHWHATHI HA IIJIOCKOCTHA

4.1. JlexapToBBI KOOPIMHATHI TOUEK Ha MJIOCKOCTH. 1

4.2. | YpaBuenue npsamoi. 1

4.3. VrnoBoil k03 (UIHUEHT, TAHI€HC yIila HAKJIOHA, apaJulebHbIe M MEPINEHIUKYISpHbIE | ]
IpsIMBIE.

4.4. YpaBHEHHUE OKPYKHOCTH. 1

4.5. HaxoxaeHue KoopIMHaT TOYEK MepeceueHusi OKPYKHOCTH U IPSMOIA. 1

4.6. Mertoz KOOpAMHAT IIPU PELICHUU FEOMETPUYECKUX 3a/a4. 2

4.7. Hcnonp3oBaHue MeToa KOOPAUHAT B IIPAKTUYECKUX 3a7a4dax 2

Hroro no pazneny:




Paszgen 5. [IpaBuiibHBIE MHOTOYTOJIBHUKH. J{JIMHA OKPYKHOCTH M IUIOIIAAb Kpyra. Beluucienue miomaaei

5.1. [IpaBusbHBIE MHOTOYTOJILHUKH, BBIYUCIEHNUE X DJIEMEHTOB. 1
5.2. Yucno m 1 1IMHA OKPYKHOCTH. 1
5.3. JlnrHa 1yru OKpy’>KHOCTH. 05
5.4. Pannannas Mepa yroa. | 0.5
5.5. [Tnomans Kpyra U ero 9JIEMEHTOB | ]
(cexTopa u CErMeHTa).
5.6. Brruncnenne mnomanei GUryp BKIIOUAIONIUX JIEMEHTHI KPyTa. 4
Hroro mo paszeiny: 8

Pa3zneua 6. JApmxenus niockocru

6.1. TTonsiTHE O ABMKEHUHU IIJIOCKOCTH. 1
6.2. [TapamienbHbIil TepeHoc, MOBOPOT U CUMMETPHSI. 25
6.3. OcH U LEeHTPBI CUMMETPHUH. 05
6.4. [Ipocreiimne npuMeHeHHs B pEILICHUN 3a/1a4. 3
Hroro mo pasnmeny: 6

Pa3zneu 7. Nosropenue, 06061meHne, cucTeMaTH3anMs 3HAHUI

7.1. | HoBropeHue OCHOBHBIX HOHATHI M METONOB KypcoB 7—9 knaccos, 0600LIeHne U 0.5
CHCTEMaTH3aIusl 3HaHUH.

7.2. [Ipocreiimme reoMmerpudeckue GUrypbl U UX CBOWMCTBA. 1

7.3. | V3Mepenue reoMeTpUYECKUX BETHYHH. 05




7.4. TpeyronpHuKH. 1
7.5. [lapamienbHble ¥ NEPIEHANKYISIPHBIE TIPSMBIE. 0.25
7.6. | OxpyxHOCTb M KpYT. 05
7.7. I'eomerpuueckue nocTpoeHus. 05
7.8. | Yruml B oKpy)HOCTH. BrincaHHbIE U ONIMCAHHBIC OKPYKHOCTH MHOTOYTOJIbHUKOB. 05
7.9. [IpsiMast 1 OKPY’KHOCTb. 0.25
7.10. | YerbipéxyronbHukyu. BrincaHHble 1 ONMCAHHBIC YETHIPEXYTOJILHUKH. 0.25
7.11. | Teopema ITudaropa n Hauana TpuroHoMerpuu. Pemenne 06MUX TPEYroIbHUKOB. 0.25
7.12. | llpaBunbHbIE MHOTOYTOJIBHUKH. 0.25
7.13. | IIpeoOpazosanus mI0CKOCTH. 0.25
7.14. | Asuxenns. [Tonobue. Cummerpus. 0.25
7.15. | lmomans. Beraucnenne mnomanei. [lnomanm MOJOOHBIX (QHUTYD. 0.25
7.16. | AexapToBel KOOPAUHATEI Ha TIOCKOCTH. 0.25
7.17. | BexTopsl Ha mI0CKOCTH 0.25
Hroro no pazgeny: 7

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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IHoypouyHoe miianupoBaHue . 7 KJjiacc




Ne m\n

Tema ypoka

Konmuectso
4acoB B pazjiene

OJIIEKTPOHHbIE
oOpa3oBaTteIbHbBIE

pecypeh

IIpumeuyanue

I'nasa 1. Ilpocreiimue
reoMeTpu4ecKue
(¢urypbl u ux cpoicrsa.
N3mepenue

14 gacos

[Mpocreiimme reomeTpudeckre OOBEKTHI: TOUKH,
npsMBbIe, JIy4dH, YIJIbl, MHOTOYTOJIbHUK, JIOMaHas!

N

IIpocreiimne reoMeTpudeckie OObEKTHI: TOUKH,
MpSIMBIE, JIY4H, YTIIbI, MHOTOYTOJIbHHK, JIOMaHast

Otpesku. CpaBHEHHE U U3MEPEHUE OTPE3KOB

Otpesku. CpaBHEHHE U U3MEPEHHE OTPE3KOB

Yruel. Buas! yrios. PaBeHcTBO yrios

CpaBHeHHe 1 U3MEPEHNE YTIIOB.

CpaBHeHHE U M3MepeHne yriioB. Pemenne 3amaq.

CMexHBIC U BCPTUKAJILHBIC YTJIbI

OO N0 bW

CMexHbIe U BEPTUKAJIBHBIC YIJIbI

[lepumerp u romans GuUryp, COCTaBICHHBIX U3
MPSIMOYTOJIEHUKOB




11 | [epumerp u mwIomaas GUIYp, COCTABICHHBIX U3
NPSAMOYTOJIEHIKOB

12 | Pemenue 3a1a4

13 | Pemenue 3a1a4

14 | Koutposbhaas padota Nel «IIpocreiirime
reoMeTprUYecKre (GUrypbl U MX CBOICTBa»
I'maBa 2. TpeyronsHUKH

22 gaca

15 | IloHsiTHE O PaBHBIX TPEYTOJIbHUKAX U TIEPBUYHBIC
NPEACTaBICHUS O PABHBIX (KOHTPYIHTHBIX)
durypax

16 | BuccekTpuca, BBICOTa, MEIMAHA TPEYTOJIbHUKA

17 | BuccekTpuca, BBICOTa, MEIMAHA TPEYTOJIbHUKA

18 | IlepBslit npu3HaK paBeHCTBA TPEYTOILHUKOB.
IlepBble HOHATHA O JOKA3aTEILCTBAX B
TeOMETPHH

19 | IepBblii mpuU3HAK PaBEHCTBA TPEYTOJHLHUKOB

20 | Bropoii mpu3HaK paBEHCTBA TPEYTOJIbHHKOB

21 | Tperuii mpu3HAK PaBEHCTBA TPEYTOJHLHUKOB

22 | Tpu mpusHaka paBeHCTBa TPEYTrOJIbLHUKOB.
Pemenue 3agay

23 | IlpsmoyronbHbIil TpeyronbHuK. [IpusHaku
PaBEHCTBA MIPSIMOYTOJIHBIX TPEYTOJIbHUKOB

24 | llpsmoyronbHbIi TpeyroiabHUK. [Ipu3Haku
PaBEHCTBA MPSIMOYTOJILHBIX TPEYTOJIBHUKOB

25 | CBoiicTBO MeIuaHbl MPSIMOYTOJIBEHOTO
TPEyroJbHHUKA

26 | PaBHOOEApEHHBIE M PABHOCTOPOHHNE
TPEYroJbHUKH

27 | CaoiicTBa paBHOOEIPEHHOTO TPEYTOIbHHUKA

28 | IlpusHaku paBHOOEIPEHHOTO TPEYTOJIBHUKA

29 | CooTHOIIIEHHE CTOPOH H YIJIOB TPEYTONbHUKA.

30 | CooTHolIEHHE CTOPOH U YITIOB TPEYTrOJIbHHUKA

31 | IIpocreiimue HepaBEeHCTBA B TEOMETPHH.

HepagsenctBo TpeyronsHuka. HepaBeHCTBO




JIOMaHOM.

32

IIpocreiiirie HepaBEHCTBAa B TEOMETPUH.
HepagsenctBo TpeyronasHuka. HepaBeHcTBO
JIOMaHOH.

33

[IpsiMoyToNBHBINA TpeyroabHuK ¢ yriom 30°

34

[IpsiMoyToNBHBINA TpeyroabHuk ¢ yriom 30°

35

Pemenune 3agau

36

KonTponbaas padora No2 «TpeyromsHUKIN

I'maa 3. [lapannenbHble NpsIMbIE, CYMMa yTJI0B
TpeyrojbHuKa

14 vacos

37

[TapannensHbie npsMble, X cBoKcTBa. [1aThIi
noctynar EBknupa.

38

[TapannensHble OpsiMble, UX cBOMCTBA. [1ATHIN
noctynaTt Epkiuaa.

39

HaxpecT nexaiiue, COOTBETCTBEHHBIE U OJJHOCTOPOHHUE
yribl (00pa3oBaHHbIE IPH IEPECEUEHUH apalIeIbHbIX
MIPSIMBIX CEKYTIEH ).

CBONCTBa NapaJUIeIbHBIX NPSIMBIX.

40

HaxpecT nexaiiue, COOTBETCTBEHHbIE U OJIHOCTOPOHHUE
yriibl (00pa3oBaHHbIE NPH IIEPECEUECHUH NapalIeTbHbIX
MpsIMBIX cekyieit). CBoiicTBa mapauienbHbBIX MPSIMBIX.

41

[Ipu3HaKy MapayIeTbHOCTH MPSIMBIX Yepes
PaBEHCTBO PACCTOSHUN OT TOUEK OJJHOM MpsSMOKI0
BTOPOM IIPSIMOU

42

IIpu3Haky napayuieIbHOCTH NPSAMBIX YEPE3 PABEHCTBO
PacCTOSIHUI OT TOYEK OJHOM NMPsSIMOM
JI0 BTOpOU npsiMOit

43

Hakpecr siexxaiiie, COOTBETCTBEHHBIC M OJJHOCTOPOHHHUE
yribl (00pa3oBaHHBIC IPU

MepeCeUeHNH TTapalUIebHBIX MPSIMbIX CEKYIIEH).
Tpu3Haky mapaIeIbHbIX MPSIMbBIX

44

Haxkpecr nexaniye, COOTBETCTBEHHBIE U OJIHOCTOPOHHHE
yriI6l (00pa30BaHHbBIC TIPH

MePECCUCHNH TTaPaJUICITBHBIX MPSIMbIX CEKYIIEH ).
[Tpu3Haky napajuIeNbHBIX TPSIMBIX




45

CymMa yTII0B TpEeyTroIbHUKA U MHOTOYTOJIbHHKA

46 CyMMa yIiioB TpeyroilbHUKa H MHOTOYT'OJIbHUKA

47 | BHemHue yribl TPEyroibHUKA

48 | BuemHue yribl TpeyroibHUKA

49 | Pewenue 3anau

50 Kontponbaas padora Ne3 «Ilapamnenpabie
npsIMbIE, CyMMa YTJIOB TPEYTOIbHUKA
I'maBa 4. Oxpy>xHOCTB U KpyT. [ eomeTpuueckue |14 yacos
MOCTPOCHUSI.

o1 OKpy>XHOCTB, XOPABI U AMAMETPBI, HX CBOHCTBA

52 OKpy>KHOCTB, XOPJIbI U IUAMETPHI, HX CBOMCTBA

53 Kacarenpras k okpyxaoctr. CBO¥CTBa
KacaTeJIbHBIX

54 KacarenbHas k okpyxHOCcTH. CBOWCTBa
KacaTeJIbHBIX

55 OKpy>XHOCTb, BIIUCAHHAs B yroi. LleHTp
OKPY>KHOCTH, BIICAHHO B yTOJl

56 ITonstue o I'MT. Ucnonp3oBanne metonga I MT
JUTSL TOKa3aTeIbCTBA TEOPEMBI O TIEPECCUCHUN
OHMCCEKTPHUC YIIIOB TPEYTOJILHUKA.

57 Hcnons3oBanue Merona I'MT s
JI0Ka3aTeNIbCTBA TEOPEMBI O TIEpECEUCHUN
CepeAMHHBIX MEPICHIUKYISIPOB K
CTOPOHAMTPEYTOJIFHHUKA

58 OKpy>XHOCTB, OITUCAHHAS OKOJIO TPEYTOJIbHUKA

59 OKpy>XHOCTB, BIMCAHHAsI B TPEYTOJIEHUK

60 | BrmcanHas u onmucaHHast OKPYXHOCTb

61 | I[Ipocreiimme 3a1a9u Ha TIOCTPOCHUE

62 | [Ipocreiinme 3a1a9u Ha TIOCTPOCHUE

63 | Ipocreiimue 3a1auu HA IOCTPOSHHE

64 Kontponbnas padora Ne4 «Oxpy>KHOCTb U
kpyr.['eomeTprueckre TOCTPOSHUSI»
[ToBTOpenwue . O0oOIEHNE 4 gaca

65 Havaneusie cBegenns. TpeyroapHUKH

66 [TapannenpsHOCTB NPSAMBIX

67 KonTponbHas pabora Ne5 (utorosas)

68 AHanu3 KOHTPOJIBHOI paboThI




[MoypouHoe manupoBaHue 8 Kiacc

Ne KonuuectBo DIIeKTPOHHBIC TIpumevanue
mn Tema ypoka 4acoB B o0pa3oBaTebHbIE
paznene pecypcsl
Paznen 1. 11
YeTbIpexyroapHUKN
1 | IlapamienorpaMm u €ro cBOMcTBa
2 [Ipu3Haku napasmienorpaMmma
3 | Pom0, ero cBoiicTBa 1 pU3HaKU
4 | IIpAMOYTrOJIbHMK, €r0 CBOMCTBA U IPU3HAKU
5 | KBazgpar, ero cBoiCTBa U IPU3HAKU
6 | Tpaneuus. IIpsmoyronpHas Tpanenus.
PBHOOGenpenHas Tpanerus. CBOMCTB
7 | llpusnaku paBHOOEAPEHHOH Tpanenuu
8 CBolicTBa ¥ IPU3HAKK TPANECLHH.
JlononHuTENbHBIE IOCTPOEHHUS B TPAIICLIH
9 | Pemenue npakTU4eCKUX U NPUKIAJHBIX 3a7a4
10 VY nBoenue meauansl. LleHTpanbHas cuMMeTpus
11 | OGoO1ieHne U KOHTPOJIb 110 TEME
"YetsipéxyroapHuku". KonTposbHas paboTa
Paznen 2. Teopema daneca u Teopema o 16
MIPONOPIMOHATIBHBIX OTPe3Kax, NOJOOHBIE
TPEYTOJIbHUKH
12 | CpenHsis TMHUS TPEYTOJIbHUKA
13 | CBoiicTBa cpeHEN JIMHUN TPEYTOJIbHUKA
14 | Cpennsas nuHud Tpanenuu. CBolicTBa cpeHen
JIMHUM Tpanelyu
15 Pemrenne nmpakTuyeckux M MPUKIAIHBIX 3a/1a4
16 | Teopema daneca
17 | Teopema 0 IpONOPLUOHATBHBIX OTPE3KaxX
18 Pelrenne nmpakTuueckux M NPUKIAAHBIX 33134
ITocTpoeHne 4eTBEPTOro MPONOPLMOHAIBHOIO
19 | oTpeska

20

CBolicTBa IIEHTpa Macc B TPEYTrOJIbHUKE




21 [Tono6ue duryp. [Mpuznaku momoous
TPEYrOJIbHUKOB

22 | llepBblil npu3HaK MOJOO0US TPEYTrOJIbHUKOB

23 | Bropoii npu3Hak 1mogo6ust TpeyrojibHUKOB

24 | Tperuii npusHak noaoOHs TPEYroJbHUKOB

25 Peuienne npakTM4eCcKuX U MPUKIIAHBIX
3a1a4
Perrenue npakTuueckux U MPUKIAAHBIX 33124

26

27 | O6o0menune u KOHTPOJIb 1o Teme "Teopema
daneca ¥ MOAOOHBIE TPEYTOJBLHU
Paznen 3. Ilnomans. Haxoxnenue ninomanein |14
TPEYTOJIbHUKOB M MHOTOYTOJIbHBIX (DUTYD.
[Tnomanu nogoOHbIX huryp

28 IInomans. ®opMyisl MIOIIAAN
MPSIMOYTOJIbHUKA, KBaApaTa

29 [Tnomanu ¢uryp Ha kier4yaroit Oymare

30 DopMYIIBI TTIOMATNA TPEYTOJIbHUKA,
napajuieJiorpaMmma 4epe3 OCHOBAHHS U BBICOTY

31 | ®opMyIbl LJIOIMIAN TPEYTOJIbHUKA,
napajuieJiorpaMmma 4epe3 OCHOBAHHS U BBICOTY

32 @opMVJIbI IUIOMIAAN TPANIEUUH Y€pPE3 OCHOBAHUS
Y BBICOTY

33 Pemrenne npakTuueckux U MPUKIAAHBIX 33124

34 | Beruucnenue miomanei CloxHbIX GUryp

35 MeTo BcmoMOTraTeJIbHOM MIOIIaIn

36 | Pemenue npukiagHbIX U NPaKTUYECKHUX 3a]1a4

37 | OTHOUIEHUE TIOWAAEH TPEYTOIBHUKOB C
0OIIIMM OCHOBAaHHUEM WIIH OOIIEel BEICOTOH

38 OTHoLIeHNE MIOIaIed TPEYTOIBHUKOB C
paBHBIMU yriaaMu. OTHOIICHHE TUIOIIAICH
MOI00HBIX TPEYTOIHLHUKOB
Pemrenve mpakTuueckux U MPUKIAIHBIX 337124

39
Pemrenre nmpakTuueckux U NPUKIAAHBIX 337124

40

41 O60061enue u KoHTpoIb 1o Teme "[lnomans".
KonTponbHas pabora
Paznen 4. Teopema [Iudaropa u Hayana 7
TPUTOHOMETPHUH

42 | Teopema ITudaropa

43 Pemienue npakTuyecKux v NPUKIATHBIX 3a/1a4

44 | OGparHas Teopema [Iudaropa

45 OmpeneneHne TPUTOHOMETPUIECKUX () YHKITUN

ocTporo yria. Tpuronomerpuyeckue




COOTHOILIECHHS B IIPAMOYIOJIBHOM TPEYIOJIbHUKE.
CoOTHOIIEHNUS B IPSIMOYTOJIBHBIX TPEYTOJIbHUKA

A6

dDopmyiel npusenenust. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIACCTBO

47

Pemenne IMPAKTUYCCKUX U IIPUKIIAJHBIX 3a1a4

A8

O6001enre u KOHTPOJIb 1o TeMme "Teopema
IMudaropa". Konrponsuas padora

Pasgen 5. VYrusl B okpykHOCTH. Briicannsie u
OIMCaHHbIE YEThIPeXyroyibHUKU. KacarenbHble K
okpy>kHocTH. Kacanue okpy»XHOCTH.

15

49

OKpy>KHOCTb, €€ 3JIEMEHTHI U X CBOICTBa

50

OnucanHasi OKPY>KHOCTb TPEYTOJIbHHKA,
TEOPEMa O MEPECEUEHUH CEPEANHHBIX
MIEPIECHIUKYIISPOB

o1

Kacarenbnas k okpykHoctu. CBolcTBa
KacaTelabHBIX

52

CBOHCTBO OTPE3KOB KacaTreabHbIX. CBOMCTBO
IEHTPA OKPYKHOCTHU, BIIMCAHHOU B VTOJI.
CBOHCTBO M ITPU3HAK YETHIPEXYTOJILHUKA,
ONMCAHHOTO OKOJIO OKPY)KHOCTH

53

B3aumMHoe pacronioxxeHue AByX OKpYKHOCTEH.
Kacanue nByx okpykHOCTEN

54

BrnincanHas OKDY>KHOCTb TPEYTOJIBHUKA;
CBOMCTBA LIEHTPA BIIMCAHHOM B TPEYIOJbHUK
OKPYKHOCTH

55

dopmyia miIomaay TPEYroJbHUKa Yepe3 pagnyc
BIIMCaHHOM OKPYXXHOCTH U €TI0 NOJYIICPUMCTP

56

O6o011eHe 1 KOHTPOJIb 0 TeMe "OKpYKHOCTH
U KacaTeJbHbIe"

o7

VYTIbl, BHUCAHHBIE B OKPYKHOCT.
enTpanbHeiil yron. Teopema 0 BHUCaHHOM

yrie

58

CBoiicTBa 1 IIPU3HAKHU BIIMCAHHBIX
YCTBIPCXYT'OJIbHUKOB

59

I'MT Touek, u3 KOTOPBIX JaHHBIA OTPE30K
BUJIEH IO/ [IOCTOSIHHBIM YTJIOM

60

VYros Mexay KacaTeJIbHOW U XOpJOU
OKPYKHOCTH

61

Pemenne MPAKTUYCCKUX U IIPUKIIAJHBIX 3a1a4

62

O0600611eHre U KOHTPOIIb 10 TeMe "BrucanHble
yrib!"

63

O06o0011eHre 1 KOHTPOJIb 0 TeMe "YTIIbl U
OKpy>XHOCTH"

Paznen 6. [loBTopenue, 0000IIeHIE 3HAHUA.

64

IToBrOpenue. Ilnomans 4eTIPEXYTrONIBHUKOB,
TPEYTrOJIbHUKA

65

IToBTopenue. IlpusHaxu nomoous
TPEYroJIbHUKOB. [IponopiimoHalibHbIE OTPE3KHU.
Teopema Pareca

66

[ToBTrOopenue. OKpy>KHOCTb U KacaTeIbHbIE




67

[ToBTOpeHue. Bricanubie yribl

68

O06006111eHrEe U KOHTPOJIb TI0 KYpCY T€OMETpUH 8
KJjlacca

[ToypouHoe manupoBaHue . 9 Kiacc

KonuuecTBo Onektponnsie  |[[Ipumeyanue
Ne  Tema ypoka 4acoB B 00pa3oBaTebHbI
m\i pasnerne € pecypchl
Pazgenl. Tpuronomerpus. Teopembl 16
KOCUHYCOB H  CHUHYCOB. Pemienue
TPEYTrOJIbHUKOB
1 | Tpuronomerpuyeckue QyHKIUUA OCTPBIX YIIIOB
2 | Tpuronomerpuueckue (GyHKIIMH OCTPHIX YIJIOB.
IIpocretinue cBoiicTBa
3 TpUrOHOMETPUYECKUIN KPYT U
TPUTOHOMETPHYECKHE (DYHKITUU TYIBIX YTIIOB
4 | ®opmyisl npuBeacHus. OCHOBHOE
TPUTOHOMETPHUIECKOE TOKICCTBO
5 | Pemenne npsMOyroibHBIX TPEYTOJLHUKOB
6 | BepaxxeHue miomaan TpeyrojbHUKa Yepes3 IBe
€ro CTOPOHBI U YTOJI MEX Ay HUMH. BeipakeHue
TJIOIIAIM YETHIPEXYTOJIbHUKA Yepe3 ero
JUArOHAJIN U yroJl MEXIy HUMU
7 | Permenne nmpakTHYECKUX U MPUKIATHBIX 33124
8 | Teopema cuHycOB
9 | Bamauu Ha BBIYHMCIICHHUE XOPJI M PaIUyCOB
OKPYKHOCTEN
10 | BeipakeHue paauyca ONMUCAHHON OKPYKHOCTH
TPEYrOJIbHUKA YEPE3 €r0 CTOPOHBI M IUIONIA/Ib
11 Pemienne npakTHuecKuX U MPUKIATHBIX 33/1a4
12 Pemrenne npakTHuecKMX U MPUKIATHBIX 33124
13 | Teopema kocuHycOB. BbiunciieHue oTpe3koB B
TPEYroJIbHUKE
14 | Pemenue TpeyroJbHUKOB
15 Pemenre mpakTMUeCKUX W MPUKIIAIHBIX 33]1a4
16 O060011IeHIEe U KOHTPOJIb TI0 TeMe
"Tpuronomerpus
Paznen 2. [TpeobpazoBanms mopo0wms. 10

MeTpudueckue COOTHOIICHUS B OKPYKHOCTHU




17

[Tonsarue o npeoOpa3oBaHUM 10100

18 | IlogoGHbIE TPEYTOIBHUKY B IPSAMOYTOJIEHOM
TPEYTOJIbHUKE
19 COOTBETCTBEHHLIE DIIEMEHTHI B OO00HBIX
TPEYrOJIbHUKAX
20 | Pemrenue nmpakTHYECKUX M MPUKIATHBIX 3324
21 Teopema 0 IPOU3BEICHUN OTPE3KOB XOPI U
CEKYIINX B OKPYXHOCTH
22 | Teopema o KBajipaTe KacaTeJIbHOM
23 TeopeMsbl, 0OpaTHBIE TEOPEMAM O
MIPOM3BEICHUU OTPE3KOB XOP/I U CEKYIIHX B
OKPYKHOCTH
24 [TomoOHBIE TPEYTOJILHUKH, CBSI3aHHBIE C
OKPY>KHOCTBIO
Penrenue npakTHUECKUX U MPUKITATHBIX 331249
25
26 O06001IeHre U KOHTPOJIb IO TEME
"IIpeoOpazoBanue mogoous"
Paznen 3. Bektopsr 12
27 [TonsaTue BeKTOpa, paBEHCTBO BEKTOPOB.
Cro>xeHre ¥ BBIMUTAHUE BEKTOPOB
28 YMHOKEHHE BEKTOpa Ha YNCII0, KOJJTMHEApHbIe
BEKTOPBI
29 Penrenue npakTHUECKUX U MPUKITATHBIX 33124
30 ®u3nyecKuil 1 reOMETPUUECKUN CMBICT
BEKTOPOB
31 [TprMeHeHre BEeKTOPOB I PelIeHUs
TEOMETPHUECKUX 3ajau
32 ba3uc nByx HEKOJUIMHEAPHBIX BEKTOPOB,
€IMHCTBCHHOCTH Pa3JI0KEHUS TPOU3BOJIHLHOTO
BEKTOpa Mo 0a3ucy, KOOpJIMHATHI BEKTOPa
33 JlexapToBa cucrema koopauHat. Paguyc-
BEKTOP TOYKH. BrIpaskeHre KOOPAMHAT BEKTOPa
yepe3 KOOPIUHATHI €r0 KOHIIOB
34 JleiicTBUs HaJl BEKTOpaMU B KOOPJMHATAX.
KoopaunaTsl cepeHbl 0Tpe3ka
35 CkansipHO€ MTPOU3BEICHUE IBYX BEKTOPOB H
€ro cBoricTea. PaccrosHne Mex 1y TOUKaMH Ha
KOOPJMHATHOM TIOCKOCTH
36 CkansipHO€ MTPOU3BEICHUE IBYX BEKTOPOB H
ero cBoiicTBa. PaccTosiHUe MEX Ty TOUKaMH Ha
KOOPJWHATHOM IIOCKOCTH
37 Penrenne npakTHUECKUX U MPUKITATHBIX 331249
38 O06o0061IeHre U KOHTPOJIb 110 TeMe "BekTopsr”




Pa3znen 4. JlekapToBbl KOOpAMHATHI HA
IJIOCKOCTH

39 VYpaBuenus npsmoii Buaa y=kx+b. O6iee
ypaBHEHUE MIPSAMOI
40 VYrioBoit k03(phULKEHT, TAHTCHC yTIIa
HaKJIOHA, TapaJIJICIbHBIC U IEPICHANKYJISIPHBIS
PSIMBIE
41 Pemenne npakTuyeckux U NpUKIAJHBIX 3a4a4
42 YpaBHEHHE OKPYKHOCTU
43 Koopaunatsl Touek nepeceueHus OKpyKHOCTH
U IPSIMOI
44 ®dopMya pacCTOSHUS OT TOYKH JIO TIPSIMOM.
Dopmysa pacCTOSIHUSI MEXKAY ABYMS TOUKAMHU
45 [IpoBepka u mpoBeIeHNUE MapaICIbHbBIX U
MEPIICHIUKYIISIPHBIX
MPSIMBIX B KOOPAWHATHOU (hopme
46 Hcrnonp30BaHME METO1a KOOPJUHAT B
MPAKTHUYECKHUX 3a/1a4ax
a7 O06001IeHrne 1 KOHTPOJIb 110 TeMme " JleKapTOBBI
KOOPJMHATHI HA IJIOCKOCTH "
Paznen 5. IlpaBuibHbIE  MHOTOYIOJIBHUKH.
JlniHa  OKPY)KHOCTH M IUIOMIAAbL  KpyTa.
Beruucnenue riomanuei
48 [IpaBuIBHBIE MHOTOYTOJIBHUKHU, BEIYHCIICHHUE
UX 3JIEMEHTOB
49 ITonsTHE O NNIMHE KpUBOW JIMHUM. PagnanHas
Mepa yria
50 DopMyIIbl JUTMHBI OKPY>KHOCTH U AYTH
OKpYKHOCTH, yrcio [1u
51 ®opMyIIbl TJIOMIATU KPyTa U CEKTopa
52 Brruucnenue miomiaaeit Guryp, BKIIOYAIOIMIAX
DIIEMEHTHI KpyTa
53 Pemenne npukiaaHbIX U IPAKTHUECKUX 3a7a4
54 Pemenne npukiaaHbIX U IPAKTHUECKUX 3a7a4
55 O06001IeHne U KOHTPOJIb IO TEME
"[IpaBUIIbHBIE MHOTOYTOJIbHUKH. JITMHA
OKpykHOCTH 1 uncio [Tu. [Tnomans kpyra u
€ro 2JI€MEHTOB."
Pazpgen 6. JIB>keHUS TIJIOCKOCTH
56 [ToHsATHE O IBMKCHUH HA IIOCKOCTH
o7 OceBast U LIeHTpaJIbHasi CHMMETPHH
58 [ToBOpOT 1 MapaIenpHbI NEPEHOC




59

IIpuMeHeHre CBOMCTB IBMXKEHUS IIPU PELICHUN
3a1a4y

60 Pemenune npukinaaHbIX U IPaKTUUECKUX 3a7a4

61 O06o0011eHre U KOHTPOJIb TI0 TeMe " JIBuxkeHue
Ha IIOCKOCTH"
Paznen 7. [loBropenue u o6o0mIeHNe

62 [ToBTOopenue. [Ipocreiiue reomMmeTpudyeckme
burypsl 1 UX CBOICTBa

63 [ToBTOpenwue. TpeyronbHUKN

64 [ToBTOpenue. [Tpu3naku nono0us U paBeHCTBA
TpeyroiabHUKOB. Teopema Dareca.
IIponiopuroHanbHbIE OTPE3KU

65 [ToBTOpenue. Yrisl B OKpYKHOCTH

66 [ToBTopenwue. ITnomanp 49eTHIPEXYTOILHUKOB,
tpeyroipHuka. Teopema [Tudaropa

67 [ToBTOpenue. TpuroHomerpus

68 O060011eH1Ee U KOHTPOJIIb IO KYpPCY T€OMETPUU

7-9 kiaccoB




