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MNOACHUTEJIbHAA SATIMCKA

eomeTpus KaK OfMH M3 OCHOBHbIX pPa3fefioB LUKO/IbHON MaTeMaTuKW,
MMEIOLNIA CBOEW LeNblo 06ecnednTb M3y4YyeHne CBOWCTB W pasMepoB qunryp, ux
OTHOLUIEHWA W B3aMMHOE  PacrnosioXKeHWe, OMMPaeTCd Ha  JIOTUYECKYH,
[0Ka3aTeNbHY NNMHUI0. LIeHHOCTb M3yYeHUs TeOMETPUM Ha YPOBHEe OCHOBHOIO
06LLEero 06pa3oBaHNsA 3aK/OHaeTCA B TOM, YTO 06y4YatOWMIACA YUUTCA NPOBOANTD
[l0Ka3aTe/bHble PacCyXXAeHWs, CTPOUTb SIOrMYecKne YMO3aK/ioYeHUs, A0Ka3bIBaTb
NCTUHHbIE YTBEPXAEHUS W CTPOUTb KOHTPNPUMEPbI K JIOXHbLIM, MPOBOAMTH
paccy)XeHnsi «OT MPOTMBHOrO», OTAMYaTb CBOWCTBA OT  MPWU3HAKOB,
(hopMynmMpoBaTb 0O6PaTHbIE YTBEPXKAEHWS.

BTopoli Uenbl0 U3yyYeHUs TeOMeTpuUM SABNSETCA WCMOMb30BaHWE eé Kak
WHCTPYMEHTa NpY PeLleHnn KakK MaTemaTuyecKux, Tak U MpakTUYecKMX 3ajad,
BCTPEYarLWMXCA B peasibHON XM3HW. OO6yvaroWmMNcs [O/MKEH Hay4uTbCA
OrnpefennTb reOMeTpUYecKyro Qurypy, onucatb CloBamMmy [aHHbIA YepTEX Wu
PUCYHOK, HalTK NoLagb 3eMefIbHOro y4acTKa, paccunTaTb HeO6X0AMMYIO ANNHY
OMTOBOJIOKOHHOrO Kabensa wmnu Tpebyemble pasmepbl rapaxa Ansa aBTOMOOMNS.
STOMY COOTBETCTBYET BTOPasA, BblUACIUTE/IbHAA NIMHUSA B U3YUYEHUU TeOMETpUn.
Mpn pelieHNN 3afa4 NPaKTMYEeCKOro Xxapakrepa 00y4yatoWmMinca yUnTca CTPOUTb
mMaTtemaTMyeckme MOZENM  peasibHbIX  XKWU3HEHHbIX  CUTyauuid, NPOBOAMTH
BbIUYMCNEHNA 1 OLEHMBATb aleKBAaTHOCTb NO/TYYeHHOr0 pesy nbTara.

KpaiiHe BaXHO MOAYEPKMBATL CBA3M TEOMETPUM C APYTUMU  Yy4eOHbIMM
npeaMeTamy, MOTUBUPOBATb MUCMO/L30BaTL ONPEAENeHNS FTeOMETPUYECKUX (PUTYP
N NOHATUIA, AEMOHCTPUPOBATb NPUMEHEHWME MONYYEHHbIX YMEHWA B (hU3MKE U
TEXHUKE. ITW CBA3N Hambosee SAPKO BUAHBI B TeMax «BekTopbl»,
«TPUrOHOMETPUYECKME COOTHOLLEHUA», «MeTof KoopAauMHat» U  «Teopema
Mudaropax.

Y4ebHbIi Kypc «["eoMeTpus» BK/OYAEeT Cefytoline OCHOBHble pasiensl
cogepxaHus: «leomeTpuyeckue ¢Urypbl MU WX CBOWCTBa», «l/3mepeHue
FEOMETPUYECKUX  BENUUMHY», «[leKapTOBbl KOOPAMHATbI Ha  MIOCKOCTU»,
«BekTopbI», «ABMXEeHNA NN0CKOCTM», «[1peobpazoBaHns Nog06Us».

Ha n3yuyeHue yyebHoro kypca «I"eometpus» otsoamtca 204 yaca: B 7 Knacce
— 68 vacos (2 yaca B Hefento), B 8 Knacce — 68 yacos (2 4yaca B Heaenw), B 9
Knacce — 68 yacos (2 4aca B Hefleflto).



COOEP>XAHVE OBYUEHUNA
7 KJTACC

HauasnbHble NOHATMA reomMeTpun. Touka, Npsamas, 0TPEe30K, nyy. Yron. Buabl
yrnos. BepTuKasbHble U CMeXHble Yyrnabl. buccektpuca yrna. JlomaHas,
MHOrOYro/fibHUK. lNapannensHoCcTb U NepneHANKYNAPHOCTb NPAMBbIX.

CummeTpuyHble  urypbl. OCHOBHble CBOWCTBA OCEBOM  CUMMETPUW.
[MprMepbl CUMMETPUK B OKpYXKatoLLiemM Mupe.

OCHOBHbIE MOCTPOEHWA C MOMOLLBIO UMPKYNA WM NMHEWKW. TpeyronbHUK.
BbicoTa, MeaunaHa, brccekTpuca, X CBOMCTBA.

PaBHOOEAPEHHbIA M PaBHOCTOPOHHWI  TPeyrofibHUKW.  HepaBeHCTBO
TPeyro/sibHuKa.

CBoilcTBA W NpPU3HaKM PaBHOOEAPEHHOrO  TPeyrofbHUKa. [pu3HaKu
paBeHCTBa TPeyro/ibHUKOB.

CBoliCTBa ¥ Npu3HaKK napasnensHbiX NpsMbiX. Cymma yrioB TpeyrosibHuKa.
BHeLUHWe yribl TPeyronbHuKa.

[MPAMOYro/nibHbIA ~ TPeyrosibHUK. CBOWCTBO  MefAuaHbl  MPAMOYro/ibHOro
TPeyrofibHMUKa,  MPOBEAEHHON K  runoTeHyse.  [Ipu3HakM  paBeHCTBa
MPSAIMOYTO/IbHbIX TPEYrofIbHUKOB. MPAMOYrobHbIA TPEYrofibHUK ¢ yrnom B 30°.

HepaBeHCTBa B TreOMeTpUU: HepaBeHCTBO TPEYro/sibHMKa, HepaBeHCTBO O
[JIMHe NIOMaHOW, Teopema O 6osbLUeM Yriie 1 60/bLUelt CTOPOHE TPEYrofbHUKa.
[MepneHAnKynsap 1 HakoHHas.

[eomeTpuyeckoe MeCTO ToYeK. buccektpuca yrna u  CepeaviHHbLIN
neprneHanKynsap K oTpe3Ky Kak reoMmeTpuyeckmne Mecta ToUek.

OKpPY>XHOCTb W Kpyr, Xopfa W [OuMameTp, WX CBONCTBa. B3anmHoe
pacnosoXeHre OKPY>XHOCTU 1 MpAMON. KacaTenbHas U CeKyllas K OKPY>KHOCTH,
OKpY>XHOCTb, BMucaHHaa B Yyron. BnucaHHad M ONUCaHHasdA OKPYXXHOCTU
TPeyrosibHuKa.

8 K/1ACC

YeTbIpéxyronbHuku. MapannenorpaMm, ero npusHakM U CBOMCTBa. YacTHble
cfydan napasinenorpammos (NPAMOYrofibHUK, PoM6, KBadpaT), UX MpU3HaKku u
cBoivcTBa. Tpaneums, paBHOOOKas Tparneuuwsi, €€ CBOWCTBA W MNPU3HAKW.
[MpsAMoyronbHas Tpaneyms.

MeTop yABOeHUA MeauaHbl. LleHTpanbHas cuMmMeTpus. Teopema daneca U
Teopema 0 NPONOPLMOHa/IbHbIX OTPe3Kax.

CpefHue NMHUM TPeyronbHMKa 1 Tpaneuun. LieHTp macc TpeyrosibHuKa.

Mogobue TpPeyronbHUKOB, KO3((MLUMeHT nogobus. [lpusHakm nopobus
TPeyrosibHUMKOB. [NprMeHeHre NoL06OUS NPU PeLLEHNN MPaKTUYECKMX 3a4ay.



CsoiicTBa Nnowagein reoMeTpuyeckmx ¢uryp. ®opmynbl 4nsa nowagn
TpeyrosibHUKa, napananenorpamma, pomba v Tpaneuun. OTHOLWIEHWE NIOLazen
MOAOGHBIX (hUryp.

BbluncneHve niowanein TpeyrosibHUKOB U MHOTOYro/IbHUKOB Ha K/1eT4aTomn
bymare.

Teopema [ndparopa. MprmeHeHWe Teopembl [Mudaropa npu  pelleHnn
MpakTUYecKnx 3agau.

CUMHYC, KOCMHYC, TaHreHC OCTPOro yrna npsamMoyrosibHOro TPeyrosibHUKa.
OCHOBHOE TPWUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKME (YHKL MK
yrnos B 30, 45 n 60°.

BrnvcaHHble W UeHTpa/bHble YI/ibl, Yro/l MeXay KacaTe/lbHOW WM XOpLoiA.
Yrnel  Mexgy  xopjamu M CeKywumu.  BnucaHHble M ONUCaHHbIe
YETbIPEXYIONbHNKN. B3anmHOe pacnonoXxeHuve ABYX OKpPYy)XXHocTei. KacaHue
OKpY>XHOCTeI. O6Lme KacaTe/lbHble K BYM OKPY)>XHOCTAM.

9 K/J1ACC

CuHyc, KocuHyc, TaHreHc yrnoe ot O pgo 180°. OcHoBHoOe
TPUTOHOMETPUYECKOE TOXKAECTBO. POPMY/bl NPUBEAEHNS.

PelleHne TpeyronbHMKOB. TeopemMa KOCMHYCOB W TeOpeMa CUHYCOB.
PelleHne npakTUYeCKUX 334ady C WCMoMb30BaHMEM TeopeMbl KOCUHYCOB W
TEOPEMbI CUHYCOB.

[MpeobpasoBaHue nogobus. MNMogobme COOTBETCTBEHHbLIX 3/IEMEHTOB.

Teopema O nNPOM3BEAEHUN OTPE3KOB XOpA, TEeOpeMbl O MPOU3BEAEHUN
OTPEe3KOB CEKYLLMX, TeOpeMa 0 KBafparte KacaTe/lbHOM.

Bektop, AnvHa  (Mo4y/nb)  BEKTOpPa,  COHanpaBfieHHble  BEKTOPbI,
MPOTUBOMONIOXXHO  HanpaB/ieHHbIE  BEKTOPbl,  KO//IMHEApPHOCTb  BEKTOPOB,
paBeHCTBO BEKTOPOB, onepauun Haf BeKTopaMu. Pa3noxxeHwe BeKTopa Mo ABYM
HeKO/N/IMHeapHbIM BeKTopam. KoopauHatbl BekTopa. CKanspHoe npou3BefeHue
BEKTOPOB, MPUMEHEHME ANA HAXOXAEHWA L/INH N YTI0B.

[lekapToBbl KOOPAMHATbLI Ha NIOCKOCTW. YpaBHEHUS NPAMOIA U OKPY>KHOCTU
B KOOpAMHaTax, NepeceyeHne OKPY>XXHOCTEN 1 NpaMbIX. MeTof KoopauHaTt 1 ero
NPUMEHEHNE.

[paBu/IbHbIE  MHOrOYrosibHUKW.  [MHa  OKPY)XXHOCTW. [pagycHad W
pagvaHHas Mepa yrna, BblYMC/IEHME AJIMH Ay OKpYXXHocTel. nowagb Kpyra,
CEeKTopa, CerMeHTa.

[BWKEHNS NMOCKOCTU M BHYTPEHHWE CUMMETPUM (uUryp (371eMeHTapHble
npeacTaBneHuns). MapannenbHblid nepeHoc. NMoBopoT.



NMIAHNPYEMbBIE  PE3YJIbTATblI OCBOEHUWA  TPOIrPAMMDbI
YYEBHOIO KYPCA «EOMETPUA» HA YPOBHE OCHOBHOIO
OBLWEIO OBPASOBAHNA

NMYHOCTHDbIE PE3YJIbTATDI

JINUHOCTHbIe pe3ynbTaTbl OCBOEHUS Mporpammbl  y4ebHOro  Kypca
«["eoOMeTpUs» XapaKTepuU3yHTCS:

1) naTpmMoTnUYeCcKoe BOCNUTaHWE:

NPOSIB/IEHNEM MHTEpeca K MNPOW/IOMY W  HacTOsAWEMY POCCUMIACKON
MaTteMaTVKW, LUEHHOCTHbIM  OTHOLUEHWEM K  [JOCTMDKEHMSIM  POCCUMCKMX
MaTeMaTMKOB M POCCUIACKON MaTeMaTUYECKOW LLKOJbI, K WUCMO/b30BaHUIO 3TUX
[NOCTVKEHWNIA B APYrNX HayKaX M NPUKNagHbIX cdepax;

2) rpaXxaaHCKoe 1 yXOBHO-HPaBCTBEHHOE BOCMMTAHME:

FOTOBHOCTbIO K BbIMO/IHEHMIO 06A3aHHOCTEN rpaXKaaHUHa U peannsaunm ero
npaB, nNPeACTaB/EHNEM O MaTeMaTUYeCKMX OCHOBax (YHKLMOHMPOBAHUA
Pa3INYHbIX CTPYKTYP, SBNEHWIA, Npouedyp rpaXaaHckoro obuiectsa (Hanpumep,
BbI6OPbI, OMPOCHI), FOTOBHOCTLIO K 0OCY>KAEHUIO 3TUUECKUX MPO6/IEM, CBSA3aHHbIX
C MNPaKTUYECKUM MNPUMEHEHVEM AOCTMXKEHUA HayKM, OCO3HAHMEM BAXXHOCTU
MOPa/IbHO-3TUYECKMX MPUHLUIMOB B AeATE/IbHOCTU YUYEHOrO;

3) TpyAoBOe BOCNUTaHWe:

YCTAHOBKOW Ha aKTWBHOE Y4acTMe B peLUeHMM NPaKTUYeCKMX 3aaad
MaTemMaTMyecKorW Hanpae/eHHOCTW, OCO3HaHWEM BaXKHOCTW MaTeMaTU4YecKoro
00pa3oBaHNs Ha MPOTSHKEHUM BCER XU3HW AN1F YCNELWHOW NpogecCUoHaIbHOM
[AEeATeNbHOCTN N Pa3BUTUEM HEOOXOAMMbIX YMEHWIA, OCO3HAHHbIM BblIGOPOM W
MOCTPOEHMEM NHANBUAYASIbHOW TPAeKTOPMM 06pa30BaHNA N XKU3HEHHbIX M1aHOB C
YYETOM JINYHBLIX MHTEPECOB M 06LLECTBEHHBIX NOTPEOHOCTEN;

4) 3CTeTNYeCKoe BOCMUTaHME:

CMOCOOHOCTbID K 3MOUMOHA/IbHOMY U 3CTETUYECKOMY  BOCMPUATUIO
MaTemMaTUyeCKMX OOLEKTOB, 3aday, PeLUeHWA, PacCy>KAeHW, YMEHW0 BUAETb
MaTemaTMyecKmne 3aKOHOMEPHOCTU B UCKYCCTBE;

5) LLeHHOCTM Hay4YHOro No3HaHUSA:

OpueHTaume B AeATeNIbHOCTU Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpefAcTaB/IEHNI 06 OCHOBHbIX 3aKOHOMEPHOCTAX PasBUTUS YenNoBeKa, NPUPoAb! 1
o6LLecTBa, MOHUMMaHMEM MaTemMaTMYeCKON HayKM KaK Cgepbl Ye/ioBeYecKoM
[eATeNbHOCTK, 3TarnoB eé pasBUTUA WU 3HAYMMOCTW ANA PasBUTUSA LMBUIM3ALMN,
OB/lafieHNEM A3bIKOM MaTeMaTMK/ U MaTeMaTUYECKOM KyNbTypon KakK CpeiCTBOM
MO3HAHNA MuUpa, OBMAafEHWEM MPOCTENLIMMM HaBblkaMW WCC/eA0BaTe/IbCKON
AeATeNbHOCTY;



6) dm3ndeckoe BOCMUTaHWE, (POPMUPOBaHWME Ky/bTypbl 340P0BbA WU
3AMOLMOHa/IbHOT 0 6/1aronosnyyns:

FOTOBHOCTbIO MPUMEHATb MaTeMaTUYecKMe 3HaHUS B WMHTepecax CBOEro
340pOBbS,  BefleHMsa  340poBOro  obpasa  >KM3HM  (340pPOBOE  MUTaHMe,
cbanaHCMPOBaHHbIA PEXWMM  3aHATUA U OTAblXa, perynsapHas  (usnyeckas
aKTMBHOCTb), C(HOPMMPOBAHHOCTHIO HaBblKa pPeieKcumn, npu3HaHWEM CBOEro
Mpasa Ha OLLNOKY M TaKOro Ke npasa 4pYroro YesioBeka,;

7) 3KOJIOrMYeCKoe BOCMNUTaHME:

OpueHTaLmMen Ha NPUMeHeHNe MaTeMATUUECKMX 3HAHWUIA ANA pelleHns 3afad
B 06/1aCTV COXPaHHOCTW OKpYXatoLlel cpefbl, MIaHMPOBaHUA MOCTYMKOB U
OLEHKM WX BO3MOXHbIX MOCMEACTBUA AN OKPYXKatoLlen cpefbl, OCO3HAHWEM
rnobanbHOro Xapakrepa aKoorMyecknx NpobeM 1 NyTen NX peLleHns;

8) afjanTaumsa K M3MEHSOLWNMCA YC/I0BUAM COLMA/IbHON U NPUPOAHON
cpefibl:

FOTOBHOCTHIO K [AEWCTBUAM B YC/IOBUAX HEONpeneniEHHOCTK, MOBbIWEHUIO
YPOBHSA CBOE KOMMETEHTHOCTM Yepes3 NpPakTUYeCKYH AeaTeNlbHOCTb, B TOM YuCe
YMeHVe YUUTbCA Y APYrux Mofei, npuobpetatb B COBMECTHON AeATeNbHOCTU
HOBbIE 3HAHWNA, HABbIKN 1 KOMMETEHLUW U3 OMbITa APYTUX;

Heo6X0AMMOCTbIO B (POPMMPOBAHMM  HOBbLIX 3HaHWA, B TOM 4uC/e
(hopMynmMpoBaTb UAEN, MOHATUSA, TMMOTe3bl 06 00BEKTAX U ABMEHUAX, B TOM YuMC/Ie
paHee HeM3BeCTHbIX, OCO3HaBaTb Je(MUUTbI  COOCTBEHHbLIX  3HAHUA U
KOMMETEHTHOCTEN, NIaHNPOBaTb CBOE pa3BUTUE;

CMOCOOHOCTLID  0CO3HaBaTb  CTPECCOBYHD  CUTyauuio,  BOCMPUHMMATH
CTPECCOBYHO CUTyaUMIO KakK Bbl30B, TPeOyOLWMiA KOHTPMEP, KOPPeKTUPOBaTb
MPUHMMaEMbIE PELLEHUs W [elcTBusA, (DOPMY/MPOBaTb W OLIEHMBATb PUCKU U
nocneacTens, GhopmmnpoBsatb OnbIT.

METATMNPEOMETHDBIE PE3YJIbTATDI
[Mo3HaBaTeNbHbIE YHUBEPCA/bHbIE YYEOHbIe AENCTBUS

Ba3oBble lornyeckuve AercTBuUs:

BbISIB/IATb M XapaKTepu3oBaTb CYLLECTBEHHbIE MPU3HAKN MaTeMaTUYeCKMX
OObEKTOB, MOHATUA, OTHOLUEHWA MeXay MOHATUAMK, (HOPMY/IMPOBATb
onpefeneHnss  MOHATWW,  YCTaHaBNMBaTb  CYLECTBEHHbIA  MPU3HaK
Knaccugukaumm, OCHOBaHUA A/19 0000LEHNA W CPaBHEHWUSA, KPUTEpUM
MPOBOAMMOrO aHan3a;

BOCMPUHMMATb,  (hOPMY/NMpoBaTb W MPeobpasoBbiBaTb  CYXKAEHUS:
yTBEPAMTENbHbIE W OTpULAaTeNbHble, eAMHUYHbIE, 4YacTHble U 00LUMe,
YC/OBHbIE;



BbIABNATb ~ MaTematuyeckne  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
NpoTMBOpeUns B (hakTaX, AaHHbIX, HaOMOLEHUAX W YTBEPXKAEHMSX,
npegnaraTb KpUTepuu 4N BblsiB/IEHNS 3aKOHOMEPHOCTEN 1 MPOTUBOPEYNiA;
fenatb BbIBOAblI C WCMO/Ib30BaHWEM 3aKOHOB J/IOMVIKW, [efYKTUBHbIX W
WHAYKTUBHBIX YMO3aK/THOUEHWNIA, YMO3aK/THOUEHWIA MO aHanoruu;
pasbupartb AoKasaTenbCTBa MaTeMaTUYeCKUX YTBEPXKAeHMI (NpsMble 1 OT
MPOTMBHOI0), MPOBOAWTL CaMOCTOATE/IbHO HECNOXHble [0Ka3aTe/lbCTBa
MaTemMaTU4ecKmMx (PakToB, BbICTpaMBaTb aprymMeHTaumioo, MpuBOLUTD
MPUMEPbI M KOHTPMPUMEPbI, 060CHOBLIBATL COOCTBEHHbIE PACCY>XKAEHMS,
Bbl6MpaTb Ccnocob pelleHnss yyebHOW 3afaym (CpaBHMBATb HECKOJIbKO
BapMaHTOB peLLeHUs, BblOMpPaTb Hanmbonee NOAXOAALMA C  YYETOM
CaMOCTOATE/IbHO BblENEHHbIX KPUTEPUEB).

Ba3oBble nccrefoBaTe/IbCKUe fenCTBUS:

MCNONb30BaTb BOMPOCHI KaK WCC/eA0BaTeNIbCKAA UHCTPYMEHT MO3HAHUS,
(hopMynmMpoBaTb BOMPOCHI, (PUKCUPYIOLWME MNPOTUBOPeYne, npobnemy,
CaMOCTOATE/IbHO  YCTaHaB/MBaTb WMCKOMOE W  JaHHOe, (hopMUpoBaThb
rmnoTesy, apryMeHTUPOBaTb CBOK MO3ULNIO0, MHEHWE;

MPOBOAUTL MO CaMOCTOATENIbHO COCTaB/IEHHOMY MaHy HEeC/I0XKHbIN
3KCMNEePUMEHT, HeOO0/bLLIOe NCCe0BaHME MO YCTaHOB/IEHNIO OCOBEHHOCTEN
MaTemMaTMyecKoro 06bekTa, 3aBMCUMOCTe 06BEKTOB MeXY COOOiA;
CamMOoCTOATE/IbHO (hOpMYNMPOBaTh 0606LLEHNS M BbIBOAbI MO pe3y/bTaTam
MPOBeAEHHOr0 HabMAeHNs, UCCNef0BaHUSA, OLEHMBATb [OCTOBEPHOCTb
MO/Tly4eHHbIX Pe3y/bTaToB, BbIBOLOB M 00600LLEHWNA;

MPOrHO3MpoBaTh BO3MOXHOE pa3BUTME NpOLecca, a TakKe BblABUIaTh
MPeAnosIOKEHNA O ero Pa3BUTUN B HOBbIX YC/IOBUSX.

PaboTa ¢ Hdopmauueit:

BbISIBNATb HEAOCTATOYHOCTb WM U30bITOYHOCTb MH(OpMauun, LaHHbIX,
HeoOX0AMMBIX A4J15 peLLeHNs 3afauu;

BblOMpaTh, aHa/IM3MpPoBaTb, CUCTEMATU3MPOBATb W WHTEPMPETUPOBATb
MHHOPMaLMIO Pas/INYHbIX BULOB U (hOPM NPeLCTaB/eHS;

BblovpaTb (opMy nNpeacTaBneHns MHGOPMauUM u  UANMKOCTPUPOBATb
pellaeMble 3afaynM CxXemamu, Auarpammamu, WHOW rpaimkon un ux
KOMOWHaLNSAMMU;

OLeHMBaTb HAAEXHOCTb WHMOPMaLUN MO KPUTEPUAM, MPeLIOXeHHbIM
yumTenieM Uam cpopmMyiMpoBaHHbIM CaMOCTOSTE/TbHO.

KoMMyHUKaTUBHbIe YHUBePCas/IbHble yUYebHble AeNCTBUSA:

BOCMPUHMMATb 1 (POPMY/IMPOBATb CYXKAEHUS B COOTBETCTBUW C YC/TIOBUAMMU
N LensMmn 06LLeHNs, ACHO, TOYHO, rPaMOTHO BbIpaXaTb CBOK) TOUKY 3peHUS



B YCTHbIX W MUCbMEHHbLIX TEKCTaX, [aBaTb MOSICHEHUS MO XOA4Yy PeLleHus
3af,a4M, KOMMEHTMPOBATb NOJYYeHHbIV Pe3y/bTar;

B X04e 00CY)KAeHWs 3aaaBaTb BOMPOCHI MO CYLLECTBY 06CY>KAaeMOil TeMb,
Npo6/eMbl, peLlaemMoin 3alayn, BbiCKasblBaTb UAEW, HaLeNeHHbIe HA MOUCK
PELUEeHMsl, COMOCTaBMsATb CBOW CYXKAEHUS C  CYXAEHUAMU  ApYrunx
YYaCTHWKOB Auanora, 06Hapy)KmBaTb pas/iume M CXOACTBO NO3NUMNA, B
KOPPEeKTHOM (hopMe (hopMyNnpoBaTb PasHOr/1acus, CBOM BO3PaXKEHUS;
NpeacTaBNATb  pe3y/bTarhbl PELUeHNst  3afayn,  IKCMEPUMEHTA,
nccnefoBaHns, NPOEKTa, CaMoCTOSATe/IbHO BbIOMpaTb (hopmat BbICTYMNIEHMS
C Y4ETOM 3a7a4y npe3eHTaLumn 1 0CO6EHHOCTEN ayAnTopuN;

MOHMMAaTb 1 NUCMO/b30BaTb NPEMMYLLIECTBA KOMaHAHOW Y UHAMBUAYa/IbHOM
paboTbl NPV peLleHnn yYebHbIX MaTeMaTUYecKnX 3aaay;

NPUHUMATL LeNlb COBMECTHOM AeATeNIbHOCTM, M/IaHNPOBaTb OpraHu3almto
COBMECTHOM paboTbl, pacrnpefendatb BuAbl paboT, [0roBapuBaThCs,
obcy>kaaTb Npouecc 1 pesynbTar paboTbl, 0606LWaTh MHEHUA HECKONbKMX
noaen;

yyacTBoBaTb B TIpynnoBbiX Qopmax paboTbl (06CyXAeHnsi, 0OMeH
MHEHUWSIMW, MO3rOBble LUTYPMbl 1 APYrie), BbINOMHATL CBOK YacTb paboThbl
M KOOPAMHMPOBATb CBOM [AEWCTBUS C APYrMMM  YfieHaMW  KOMaH[bl,
OLleHMBaTb KayecTBO CBOEro BKfafa B OOWMA MPOAYKT MO KPUTEpUAM,
chopmynMpoBaHHbIM Y4aCTHUKaM1 B3aMMOLENCTBYS.

PerynsatuBHble YHUBepca/ibHble YYebHble [eCTBUS

CamoopraHusaunsa:
CaMOCTOATE/IbHO COCTaB/sATb MJaH, aifOPUTM peLleHnsa 3atadn (U ero
4yaCTb), BblGUpaTb CMNOCO6 pelleHns C YYETOM MMEIOLLMXCA PECYpcoB U
COOCTBEHHbIX BO3MOXHOCTEW, aprymeHTMpoBaTb W  KOPPEKTUPOBATb
BapUaHTbl PELLEHNIA C YY4ETOM HOBOW MH(opMaL MK,

CaMOKOHTPO/1b, SMOLNOHA/IbHBIA MHTENEKT:
B/1afieTb cnocobamMun camonpoBepKn, CAMOKOHTPO/IA NpoLecca 1 pesynbrara
peLleHnss MaTeMaTUYeCcKom 3afauv;
NpeaBUAETb TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYTH MPU PeLIeHNN 3a4a4n,
BHOCUTb KOPPEKTMBbI B [eATE/IbHOCTb HA OCHOBE HOBbIX OOCTOATENLCTB,
HaneHHbIX OLINOOK, BbISBNEHHbLIX TPYLHOCTEN;
OLeHMBaTb COOTBETCTBME pe3ysibTara AesaTe/lbHOCTU MOCTaB/IEHHON Len 1
YCNOBUAM, OOBACHATb MPUUUHBI LOCTUMXKEHUA WA HELOCTVKEHUSA Lenu,
HaxoAUTb OLLNOKY, AaBaTb OLEHKY NPUOOPETEHHOMY ONbITY.

NMPEAMETHDIE PE3YJIbTATDI



K KoHUy o06y4yeHuss B 7 KJjacce 00yuvaloLMACA MONy4nT CcnegytoLume
NpeaMeTHbIE pesy/bTaTbl:

PacnosHaBaTb W3Yy4YeHHble reoMeTpuyecKne (Urypbl, ONpegensTb KX
B3aVIMHOE PacrosfioXKeHne, Mn306paxaTb reoMeTpuyeckme QUrypbl, BbINOAHATb
YepTeXM N0 YCNOBUIO 3afaun. M3mepaTb NMHENAHblE W YrNIOBble BENNYUHDI.
PelwaTb 3afa4u Ha BblUMC/eHMe 4/IMH OTPE3KOB W BE/IMYMH YT/IO0B.

[enatb rpybyt0 OUEHKY J/IMHEWHbIX W YIOBbIX BEINYMH NPEAMETOB B
peanbHOW KM3HM, pasmMepoB MPUPOAHbLIX OOBLEKTOB. Pasnnyatb pasMmepbl 3TUX
06bEKTOB M0 NOPALKY BENUNHDI.

CTpOUTb YepTEXM K FeOMETPUYECKM 3aa4aM.

Monb30BaTbCs  MPU3HaKaMW pPaBEHCTBA TPEYro/IbHUKOB, WCMO/b30BaTh
MPU3HaKN 1 CBOCTBa paBHOOEAPEHHbIX TPEYrO/IbHUKOB NPU PELLEHNN 3a4au.

MpoBOAUTL NOTUYECKME PACCYXAEHWA C MCMOb30BaHWEM TEOMETPUYECKMX
Teopem.

Monb3oBaTbCA MNPU3HaKaMyW pPaBEHCTBa MPAMOYTO/bHbIX TPeYrofibHNKOB,
CBOMCTBOM  MefMaHbl, MPOBEAEHHOM K  TUMNOTEHY3e  MPAMOYro/bHOIO
TPeyrofibHVKa, B PELLUEHNN FTeOMETPUYECKNX 3aau.

OnpenensTe NapanfieNlbHOCTb NPSMbIX C MOMOLLbIO YT/10B, KOTOpPble 06pasyeT
C HMUMKM cekyllad. OnpeaenaTb napanfieflbHOCTb NPAMbIX C MOMOLLbH PaBEHCTBa
PacCTOSHWUIA OT TOYEK OHOW NPSMOW A0 TOYEK APYroi NpsiMoM.

PeluaTb 3aga4um Ha KneTyaTon bymare.

MpoBOANTL BbLIYMCIEHUA W HAXOAUTb UYMC/IOBble UM OYKBEHHbIE 3HAYeHMs
YINoB B T[EOMETPUYECKMX 3aflayax C  WCMO/b30BaHMEM CYMMbl  Yr/IOB
TPEYro/IbHUKOB W  MHOIOYroflbHUKOB, CBOWCTB Yr/0B, 06pa30BaHHbLIX MpK
nepeceyeHUn ABYX MapafnefibHbIX MNPAMbIX CeKyllei. PewwaTb npakTuyeckume
3a/iaun Ha HaxoXAeHwue Yros.

BnageTb MNOHATMEM reOMETPMYECKOro MeCTa TO4YeK. YMeTb OnpefensThb
OMCCEKTPUCY Yrna u cepefMHHbIA NeprneHANKYNap K 0TPe3Ky Kak reoMeTpuyeckme
MecTa TOYEK.

dopmynnpoBaTb OMpPeAeneHNs OKPY>XXHOCTU U Kpyra, XOpAbl W auvameTtpa
OKPY>XHOCTW, NO/b30BaThbCA MX CBOMCTBAMU. YMETb NMPUMEHSATH 3TU CBOCTBA MNpu
peLLeHnn 3adau.

BnageTb NOHSATMEM OMWCAHHOW OKOMO TPEYrofibHWKa OKPYXXHOCTW, YMETb
HaxoauTb eé LeHTp. Monb3oBaTbCs (PakTaMu O TOM, YTO OMCCEKTPUCHI Yr/I0B
TpeyronbHMKa MnepecekatoTcs B OAHOM TOYKE, U O TOM, YTO CepeAuHHble
nepneHAMKynspbl K CTOPOHaM TPeyrofibHMKa NepecekatoTcs B O4HOM TOUKe.

BnageTb MNOHATMEM KacaTeNbHOW K OKPYXXHOCTW, M0/b30BaTbCA TEOPEMOIA O
NeprneHANKYNSPHOCTN KacaTeNbHON 1 paauyca, MPoBeAEHHOI0 K TOUKE KacaHus.



[Mo/1b30BaTLCA MPOCTENLLMMUN FEOMETPUYECKUMW HEPaBEHCTBAMK, MOHUMATb
NX NMPaKTUYECKMNIA CMbICST.

[MpOBOANTL OCHOBHbIE FEOMETPUYECKME MOCTPOEHUA C MOMOLLBIO LIMPKYNA U
NNHENKN.

K KoHUy o00yuyeHns B 8 Knacce oOyvatOWMACA MOMYYUT CreayroLme
NpeAMeTHbIe pe3y/bTaTbl:

Pacro3HaBaTb OCHOBHble BWAbl YETbIPEXYTOIbHNUKOB, WX  3/IEMEHTbI,
M0/1b30BaTbCs X CBOWCTBAMU NPW PELLEHNM reOMETPUYECKIMX 3aau.

MpVYMeHATb CBOWCTBA TOYKWU MepeceyeHns MefuaH TpeyrosibHuka (UeHTpa
Macc) B peLleHnn 3adad.

BrafeTb NOHATMEM CpeAHen NMMHUM TPeyrosibHUKa 1 Tpaneuun, NpuMeHsTb
X CBOWCTBA MPW PELUEHUN TeoMeTpU4Yeckmx 3agad. [1o/1b30BaTbCA TEOpPemoi
daseca 1 TeOpPeMOK 0 NPOMOPLMOHAIbHBIX 0TPE3Kax, MPUMEHSATb UX ANS PeLLeHNS
MPaKTUYeCKMX 3aaau.

[MpUMeHATL NPU3HaKK NOA0OMA TPEYro/IbHUKOB B PELLEHNN reOMETPUYECKNX
3ajau.

Monb3oBaTbCA Teopemoin [Mudaropa A1d pelleHUs TreoMeTPUYecKux U
npakTnyeckmnx 3afgady. CTpouTb MaTeMaTMyecKytd Mofe/flb B MPaKTUYECKMX
3afja4ax, CaMOCTOSATE/NbHO feflaTb YePTEX U HAXOAWUTbL COOTBETCTBYHOLLME ANNHDI.

Brnagetb MOHATMAMW CUHYCa, KOCWHYCa W TaHreHca OCTpPOro yrna
MPAMOYTO/IbHOTO TPeyrosibHMKa. Mo/b30BaTbCA 3TUMU MOHATUAMU 4S9 PeLLeHuns
MPaKTUYeCKMX 3ajau.

Bbluncnats (pasnnyHbiMmi cnocobamu) nnowanb TPeyrosbHWKa 1 nnowanm
MHOrOYrofibHblX  uryp (nonb3ysacb, rAe Heob6X0AMMO, Ka/lbKY/NATOPOM).
[MPUMeHATL NOMYyYeHHbIE YMEHUSA B MPaKTUYECKMX 3afaqax.

Brafetb MOHATUAMK BMNUCAHHOTO W LEHTPaIbHOrO Yyrna, MCnosb3oBaTb
TeopeMbl O BMUCaHHbIX Yrniax, yriax Mmexay xopgamu (CeKyLwmmn) u yrie mexay
KacaTeslbHOIN 1 XOpoW Npv peLleHnn reoMeTPUYecKnX 3aaay.

BrafeTb MOHATMEM OMWCAHHOTO YeTbIPEXYro/IbHMKa, MPUMEHATL CBOWCTBA
OMMCAHHOI0 YeTbIPEXYTOIbHMKA MPW PeLLeHnn 3a4au.

[MPUMeHATb MOMYyYEHHbIE 3HAHWA HAa MPaKTUKE — CTPOUTL MartemaTuyeckue
MOZeNu A/15 3324 peasibHOM XXM3HU U NMPOBOAMTL COOTBETCTBYHIOLLME BbIUUCIEHNS
C NPVMEHEeHMeM nogobus u TpUroHoMeTpun (NoMb3ysAcb, rAe Heob6XoAnMmo,
Ka/IbKyNIiITOPOM).

K KoHUuy o06y4yeHuss B 9 Kjacce 06yuvaloLMACA MONYyYnUT CcnefytoLume
npegMeTHble pe3ynbTaTbl:

3HaTb TPUrOHOMETPUYECKME (YHKLUMUM OCTPbIX YI/IOB, HAXoAuTb C WX
MOMOLLbK pPa3/IMyHble 3/1eMEHTbl MPAMOYr0/IbHOr0 TPEeYrofibHUKa («peLueHue



MPAMOYTO/IbHbIX TPEYr0/IbHUKOB»). HaxoanTb (C MOMOLLbIO Ka/lbKYNsSTOpa) A/VHbI
N Y bl 4NS HETAONYHBIX 3HAYEHWIA.

[Monb30BaTbCA POpPMyaMn NPUBEAEHNA U OCHOBHBIM TPUTOHOMETPUYECKUM
TOX/ECTBOM [/11 HAXOXXAEHUS COOTHOLLUEHUA MeXAy TPUroHOMeTPUYECKUMU
BEIMYNHAMMU.

Acnonb3oBaTb TeOPeMbl CUHYCOB U KOCUHYCOB /11 HAXOX/AEHUA Pa3/InyHbIX
3NIEMEHTOB TPEYrofibHNKA («PeLleHne TPeyrosibHUKOB»), MPUMEHATb WX Mpu
PeLLeHNM reoOMeTPUYECKMX 3agau.

Bnagets  noOHATMAMM  npeobpa3oBaHus  MOLOOUSA,  COOTBETCTBEHHBIX
3/1EMEHTOB NOA06HBIX uryp. Monb3oBaTbCA CBOMCTBaAMU NOA0OUSA NPOU3BOJIbHbBIX
(uryp, YMeTb BbIYUCNATb [/MHbI WU HaxO4UTb YrMbl Y MOJOOHbLIX Uryp.
[MprMeHATL CBOWCTBA MOAOOWMA B MpPaKTUYECKMX 3afadax. YMeTb MpUBOAUTb
npuMepbl NOA0BHLIX (UTYpP B OKPYXKAaOLLEM MUpE.

Monb3oBaTbCA TeopemMaMm 0 NMPOU3BEAEHUN OTPE3KOB XOP4, O NPOU3BeAeHNN
OTPEe3KOB CEKYLLUMX, O KBapaTe KacaTe/lbHOW.

[Mo/fb30BaTbCA BEKTOPaMu, MOHUMATb MX FeOMETPUYECKUA U (PU3NYECKUN
CMbIC/l, MPUMEHATb WX B PELUEHUN TEOMETPUYECKUX W (PU3NYECKUX 3aaad.
MpYMeHATL CKaNIAPHOE NPOU3BEAEHME BEKTOPOB /19 HAXOXAEHUS AMH U YT/I0B.

Monb3oBaTbCA METOLOM KOOpPAMHAT Ha MIOCKOCTU, MPUMEHSATL €ro B
PeLUeHMN reOMETPUYECKNX N MPaKTUYECKUX 3a4au.

Brafetb MOHATUAMM MPaBUIbHOTO MHOTOYrofibHUKA, AJIMHbI OKPYXXHOCTW,
[JIMHBI AYTV OKPY>KHOCTWU U pafvaHHOW Mepbl Yrna, yMeTb BblYMCAATL NAoWaib
Kpyra u ero yacteid. MpuUMeHsATb NONyYeHHbIE YMEHWS B MPaKTUYECKMX 3afadax.

Haxogutb ocu (UNWU UEeHTPbl) CUMMETPUN (Uryp, MPUMEHATb ABUXKEHUSA
M/IOCKOCTM B NPOCTEMLLMX CyYasiX.

[MPUMeHATb MOMYYEHHbIE 3HAHWA Ha MpPaKTUKe — CTPOUTL MatemaTuyeckue
MOZeNu A1 3aa4 peasibHOM XXM3HU U NMPOBOAMTL COOTBETCTBYHIOLLME BbIUYUCIEHNUS
C MPUMeHEHMeM nofobusi U TPUrOHOMETPUYECKUX QYHKUMIA (NOMb3ysch, rae
HeobX0AMMO, KasbKy/NATOPOM).



TEMATWNYECKOE NMNJ1IAHNPOBAHUE
7 KNNACC

Konnyectso yacos ONEKTPOHHbIE
No 1/ HanmeHoBaHWe pasfenoB N Tem K N (undposble)
B nporpamMmbil Bcero OHTPONBHBIE paKTiHeckie obpasoBaTe/ibHble
paboTbl paboTbl
pecypchbl
MpocTeiLumne reoMeTpryeckme hurypsbl u
1 I/I)E) cBoicTea. 3ve epHme reomg)r M}l/-IZCKVIX 14 bubnuoreka LIOK
' P P https://m.edsoo.ru/7f415e2e
BE/INYMH
Bubnmnoteka LLOK
2 TpeyrofnbHikiA 22 ! https://m.edsoo.ru/7f415e2e
3 NapannenbHble NpaAMbIe, CyMMa YrioB 14 1 Bubnmnoteka LLOK
TpeyroJibH1Ka https://m.edsoo.ru/7f415e2e
4 OKpY>XHOCTb U KpYr. 'eomeTpryeckue 14 1 bubnnoteka LLOK
NOCTPOEHNsA https://m.edsoo.ru/7f415e2e
o bubnnoteka LLOK
° osToperie, 0boblueHve raHmi 4 1 https://m.edsoo.ru/7f415e2e
OBLUEE KOJIMYECTBO YACOB N0 NPOrrAMME 68 4 0




8 KJ/IACC

KonnyectBo YyacoB

ONeKTPOHHbIe

No 1/ HanmeHoBaHWe pa3fienos 1 Tem K - (undppoBbIe)
B nporpaMmbl Bcero Og'Tpoanb'e p6aKT”%CKme obpasoBaTe/ibHble
paboTbl paboThl pecypebl
i} Bubnmoteka LLOK
1 HeTLIPEXYTONbHIKA 12 1 https://m.edsoo.ru/7f417e18
Teopema Paneca 1 Teopema o
MPONOPLUMOHa/bHbIX 0TPe3Kax, NoAo6HbIe 15 1 bubnmoreka LIOK
2 PonopL P + MOA https://m.edsoo.ru/7f417e18
TPEYrofibHNKK
M .H 7
T ZOL:J';Q:HMK?));O:(TATOM:) n:(:)nuﬁﬂb?; Qur 14 1 bubnmorexa LIOK
3 PEYy y yp. https://m.edsoo.ru/7f417e18
Mnowaam Nogo6HbIX uryp
Teopema Mudparopa 1 Havana bubnnoteka LLOK
4 10 1 .
TPUrOHOMETPUN https://m.edsoo.ru/7f417e18
YT bl B OKPY>KHOCTU. BrivcaHHbIe 1
OMNUCaHHbIe YETbIPEXYTONbHUKN. 13 1 bubnnoteka LLOK
5 KacaTe/fibHble K OKpY>XHOCTW. KacaHue https://m.edsoo.ru/7f417e18
OKPY>XHOCTEMN
o Bubnmoteka LLOK
M 4 1
6 OBTOpeHMe, 0606LieHMe 3Hanmit https://m.edsoo.ru/7f417e18
OBLEE KOJIMYECTBO YACOB IO NMPOrPAMME 68 6 0




9 KJ1IACC

KonnyectBo YyacoB

ONEeKTPOHHbIe

HavmeHoBaHWe pas3genos v Tem (unppoB.ble)
Ne n/n KoHTponbHble | [NpakTuyeckune
nporpamMmbil Bcero 6 6 obpasoBaTe/ibHble
paboThl paboTbl pecypCbl
1 TpuroHomMeTpus. TeopeMbl KOCUHYCOB U 16 1 Bubnmoteka LLOK
CUHYCOB. PellieH/e TpeyronbHMUKOB https://m.edsoo.ru/7f41al2c
) MpeobpasoBaHue Nogoous. MeTpuyeckme 10 1 Brubnnoteka LLOK
COOTHOLLEHWUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
Bubnunoteka LIOK
3 BekTopb! 12 ! https://m.edsoo.ru/7f41al2c
Bubnunoteka LIOK
4 JeKapToBbl KOOPAMHATBI Ha MN/I0CKOCTU 9 1 https:/m.edsoo.ru/7fA1a12c
MpaBu/ibHble MHOTOYronbHUKN. JinHa
5) OKPY>KHOCTW 1 nnowaab Kpyra 8 bubnnoreka LIOK
Py u_\a,qv pyra. https://m.edsoo.ru/7f41al2c
BbluncneHue nnowaaen
Bubnunoteka LIOK
0 ABIKEHWA TI/I0CKOCTH 0 https://m.edsoo.ru/7f41al2c
7 lMoBTOpeHMe, 0606LeHME, CUCTEMATM3ALMNS 7 9 Bubnmoteka LLOK
3HaHWI https://m.edsoo.ru/7f41al2c
OBLEE KOJIMYECTBO YACOB N0 NMPOrPAMME 68 6 0




NMPOBEPAEMbIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHWA
OCHOBHOW OBPA3OBATE/1IbHOW MPOrPAMMBbI

7 KJTACC
Koz o
rlpOBEDHEMbIe npeaMeTHbIE Pe3yibTaTbl 0CBOEHNA OCHOBHOU
npoBepsemMoro o
06paszoBaTe/ibHOW NPOorpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHus
pesysnbTara
6 ["'eomeTpuns
Pacno3HaBaTtb M3y4YeHHble reOMeTpUYecKne purypel,
onpeaensTb UX B3aUMHOE PacrosioKeHue, n30bpaxarb
6.1 reoMeTpuYeckme Urypbl, BbIMONHATL YEPTEXM MO YC/TOBUIO
3agayn. MiamepsiTb NIMHEHbIE W YTNI0BbIE BE/IMYMHLI. PeluaThb
3a/laymn Ha BbIYMCMIEHWE A/IH OTPE3KOB M BENNYMH YI/10B
[enatb rpybyto OLUEHKY NIMHENHBIX U YTI0BbIX BENYMH
NPeamMeToB B peasibHOW XXNU3HW, pa3MepoB NPUPOAHbLIX
6.2 00bEKTOB. Pa3nnyaTh pasmepbl 3TUX 06 LEKTOB MO NOPSAAKY
BE/INYNHbI
6.3 CTpouTb YePTEXN K reOMETPUYECKUM 33Ja4am
[Monb30BaTLCA NpM3HaAKaMy PaBEHCTBA TPEYro/IbHUKOB,
6.4 MCMOMb30BaTh MPU3HAKM U CBONCTBA paBHOGEAPEHHbIX
TPeYyronbHWKOB NPW peLleHnn 3atay
[MpoBOAMTL TOrMYecKme paccy>XaeHuns ¢ UCno/ib3oBaHNEM
6.5 reOMeTPUYECKNX TEOPEM
[Monb30BaTbLCA NPU3HAKaMU PaBeHCTBA MNPAMOYTO/bHbIX
TPeyro/ibHUKOB, CBONCTBOM MeAMaHbl, NPOBEAEHHON K
6.6 rMnoTeHys3e NPAMOYrosibHOro TPeyronbHWKa, B PeLleHnm
reoMeTpPUYEecKmnx 3agad
OnpepensaTb napannenibHOCTb NPAMbIX C MOMOLLbIO YI/10B,
6.7

KOTOpble 06pasyeT C HUMU cekyLas. OnpeaensiTb
napannenbHOCTb NMPSAMbIX C MOMOLLbHO PaBEHCTBA PaCCTOSAHMIA




OT TOYeK OAHOI NPSIMOK 10 TOYEK APYroi NPSMOiA

6.8

PeluaTb 3aa4um Ha KnetyaTom bymare

6.9

[POBOANTL BbIYUC/EHUS 1 HAXOAWUTb YMCNOBbIE N GYKBEHHbIE
3HaueHWs YrnoB B reOMETPUYECKMX 3adauax C UCMOo/b30BaHNEM
CYMMbI YTN10B TPEYrofbHUKOB M MHOTOYTO/IbHNKOB, CBOCTB
YrnoB, 06pa3oBaHHbIX NPU NepeceyeHn AByX napannenbHbIX
NPSIMbIX CEKYLLEA. PelliaTb NpakTUYeckme 3afaun Ha
HaX0X/€eHWe yrnoB

6.10

Bnagetb NOHATMEM FEOMETPUYECKOIO MecTa TOUeK. YMETb
onpeaensTb GUCCEKTPUCY Yrna 1 CepevHHbIA NepneHanKynap
K OTPe3Ky KaK reoMeTpuyeckmne Mecta Touek

6.11

dopMynnpoBaTh ONpeaeneHns OKPYXHOCTW 1 Kpyra, XOpAbl U
AViaMeTpa OKPY>KHOCTY, NOMb30BaTbCS X CBOACTBAMU. YMETb
MPVUMEHATb 3TV CBOWCTBA NP PeLeHn 3aaad

6.12

BnageTb NOHATUEM OMMCAHHO OKO/O TPeyro/ibHMKa
OKPY>KHOCTM, YMeTb HaxoAuTb eé LeHTp. Mon1b30BaThCs
(hakTaMm 0 TOM, UTO GUCCEKTPUCHI YTNOB TPEYroNbHUKA
NepeceKkaroTCs B OAHON TOUKE, U 0 TOM, YTO CepeIMHHbIE
NeprneHanKynspbl K CTOPOHaM TPeyrofibH1Ka nepeceKkaroTcs B
O/IHOW TOYKe

6.13

BnafeTb NOHATUEM KacaTe/lbHO K OKPY>KHOCTU, MO/b30BaThCS
TEopeMoii 0 NepneHANKYIIPHOCTI KacaTe/lbHO 1 paanyca,
NPOBEAEHHOTO K TOUKE KacaHus

6.14

Monb30BaTbCS MPOCTEMLLIMMM FTEOMETPUYECKUMMU
HepaBeHCTBaMM, MOHUMATb MX NPAKTUYECKMNIA CMbICA

6.15

MpOBOANTL OCHOBHbIE FEOMETPUYECKME NMOCTPOEHNS C
MOMOLLIbHO LMPKYNS Y TIMHEAKN

8 KJ/IACC

Kopg

MpoBepsieMble NpeAMeTHbIE Pe3ybTaTbl OCBOEHUSI OCHOBHOIA




NpoBepPSIEMOro obpaszoBaTe/ibHOW NPOorpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHus
pesynbTaTa
6 "eomeTpus
PacnosHaBaTb OCHOBHble BUAbl YeTbIPEXYTO/IbHUKOB, UX
6.1 3N1EMEHTbI, M0/1b30BaTbCA MX CBONCTBAMM MPU PELLEHNN
reoMeTpuyecKmnx 3adau
[MpUMEHSTL CBOMCTBA TOUKM MepeceveHns meamaH
6.2 TPeyrofibHuKa (LieHTpa Macc) B peLLeHnn 3aday
BrnafeTb NOHATUEM CPeAHe NMHUM TPEYTrofibHUKA U Tpaneuun,
MPUMEHATb UX CBOMCTBA NPU PELLEHUN FTeOMETPUYECKIMX 3aau.
6.3 Monb3oBaTbCA Teopemoit Paneca n TEOPEMON O
MPONOPLMOHa/bHbBIX OTPEe3Kax, MPUMEHATb UX AN1A PeLleHns
npakTU4ecKux 3agau
[MpUMEHATL NPU3HaKM NOA06US TPEYro/IbHUKOB B PELLIEHNN
6.4 reomMeTpuyeckmnx 3agau
Monb3oBaTbCA Teopemoi Mudaropa Ans peweHns
reOMeTPUYECKNX M NPaKTUYecKMx 3agad. CTpouTb
6.5 MaTemMaTU4eCcKyto MOJe/b B MPaKTUYECKNX 3a[avax,
CaMOCTOATE/IbHO [e/iaTb YepTEX N HAXOANTb
COOTBETCTBYHOLLME A/NHBI
Bnagetb NOHATMAMU CUHYCA, KOCUHYCA U TaHIeHCa OCTPOro
6.6 yrna npsaMoyrosisHOro TpeyrosibHuKa. Nonb3oBaTbes aTUMN
MNOHATUAMWN AN PeLleHna NPakTUYeCcKnX 3atau
Bbluncnsatb (pasnmyHbiMu crnocobamm) niowaas TPeyrosibH1Ka
M N0LLaAM MHOTOYro/bHbIX Gmryp (Nonb3yAck, rae
6.7 Heo6X0AMMO, Ka/lbKyNsiTOPoM). MNpUMeHATb NONTyYeHHbIe
YMEHUA B MPAKTUYECKNX 3aayax
Bnagetb NOHATMAMU BANCAHHOTO W LIEHTPaIbHOTO YI/a,
MCMNO/b30BaTh TEOPEMbl O BMUCAHHbLIX Yraax, yrnax mexay
6.8 xopaamu (CekyLMMM) 1 yrie Mexay KacaTeslbHOM 1 Xopaom
NPV peLLeHnn reoMmeTprUYecKnx 3agdad
6.9

Bnagetb NOHATMEM OMMUCAHHOIO YeTbIPEXYTONbHUKA,




MPUMEHSTb CBOICTBA ONUCAHHOTO YeTbIPEXYTONbHMKA NPW
peLleHnn 3aaay

6.10

[MPUMEHATL NOMYyYEHHbIE 3HAHUA HA NPaKTUKE — CTPOUTb
MaremaTuyeckune Mogenu 415 3afay peasibHom XN3HN 1
MPOBOAUTL COOTBETCTBYIOLLME BbIYNCIEHNS C MPUMEHEHNEM
noao6us n TPUroHoMeTpun (NoNb3YACh, rae Heo6XxoAMmo,
Ka/IbKyNIiTOPOM)

9 KNTACC

Kopg
npoBepPAeMOro
pesynbTara

MpoBepsieMble NpeaMeTHbIe Pe3y/ibTaTbl 0CBOEHUSI OCHOBHOM
o6paszoBaTe/ibHOW NPOrpamMMbl OCHOBHOIO 06LLIEr0 06pa3oBaHus

6

["eomeTpus

6.1

3HaTb TPUrOHOMETPUYECKME (DYHKLIMM OCTPBIX YI/I0B,
HaxoAUTb C X NMOMOLLBIO Pa3/INYHbIE 3NIEMEHTHI
MPSAMOYTO/IbHOTO TPEYro/ibHUKA («peLleHne NPsMOYTobHbIX
TPeyronbHNKOB»). HaxoanTb (C MOMOLLLIO Ka/lbKyNATopa)
[JIVHBI W YT /bl 419 HeTabIMUHBIX 3HAYEHW

6.2

Monb3oBaTbCst GOPMynamMm NPUBEAEHNS U OCHOBHbIM
TPUrOHOMETPUYECKUM TOXAECTBOM AN HAXOXKAEHNS
COOTHOLLIEHUIA MeX/ly TPMTOHOMETPUYECKUMM BETNUMHAMY

6.3

\cnonb3oBaTh TeOPEMbI CUHYCOB M KOCUHYCOB ANS
HaX0XAEeHUSA Pa3NIMYHbIX 3NEMEHTOB TPEYro/bHIKA («peLLeHme
TPEYroNibHMKOB»), MPUMEHSTb UX NPY PELLIEHNN
reoMeTpUYeCcKmX 3aaau

6.4

BrageTb NoHATMAMM Npeobpa3oBaHns Nogobus,
COOTBETCTBEHHbIX 3/1EMEHTOB NOA06HLIX hUryp. Monb3oBaTLHCA
CBOVCTBaMM MNofo6MsA NPON3BOJIbHLIX PUIYP, YMETb BbIYUC/IATD
AJIVHBI N HAXOAUTb YIbl Y NOA06HbLIX Uryp. MNprMeHATb
CBOWCTBa NOA0OMA B MPaKTMYECKUX 3aadax. YMeTb
NPUBOAUTL MPUMeEpPbLI NOA0OHBLIX (IUTYP B OKPY>KatOLLEM MUpe




6.5

[Monb30BaThCs TEOPEMaMM O MPOV3BEAEHUI OTPE3KOB XOp/, O
MPOM3BEIEHNN OTPE3KOB CEKYLLMX, O KBaflpaTe KacaTe/bHOl

6.6

Monb30BaTbCS BEKTOPaMM, NOHMMATb MX reOMETPUYECKUIA 1
(P3NYECKNIA CMbICA, MPUMEHATb UX B PELLEHNM
reOMeTPUYECKUX U (IN3nMYecKnx 3aaad. MpUMeHsTb CKansipHoe
NPOV3BeAeHNe BEKTOPOB AN HAXOXAEHWS ANMH W YT /0B

6.7

[Monb30BaTbLCA METOAOM KOOPAWHAT Ha MJIOCKOCTU, MPUMEHSATL
€ro B peweHnn reoMeTpn4eCKnx n nNPakTN4eCKnx 3agad

6.8

BnaaeTb NOHATUAMU NPaBUIbHOrO MHOFOYTO/IbHUKA, A/INHbI
OKPY>XKHOCTW, A/IMHbI YT OKPY>KHOCTU 1 pafuaHHON Mepbl
yrna, yMeTb BbIYNCAATb NOLLAAb Kpyra v ero YacTeid.
MPUMEHSTb MOMYYeHHbIE YMEHUS B NPAKTUYECKMX 3a4a4ax

6.9

HaxoguTb 0CK UK LEHTPbLI CUMMETPUN PUTYP, NMPUMEHATD
ABVKEHMS MTIOCKOCTU B MPOCTEMLLNX Cy4asx

6.10

[MPUMEHATL NOMYyYEHHbIE 3HAHUA HA NPAKTUKE — CTPOUTb
MatemaTuyeckue Mogenu AN 3afay peasibHom XN3HA U
MPOBOAUTL COOTBETCTBYIOLLME BbIYUCIEHNSA C MPUMEHEHNEM
nofo6usa 1 TPUroHOMETPUYECKUX PYHKLMIA (NONb3YACh, rae
Heo6X0AMMO, KaJlbKy/IATOPOM)




NMPOBEPAEMBbBIE 3JIEMEHTbI COAEP>XAHUA

7 KNACC
Kopg MpoBepsieMblii 3/IEMEHT COAePXKaHNSA
6 ["eomeTpus
HauyasibHble NOHATNA reomMeTpun. Touka, Npamas, 0TPesoK, Nyu.
Yron. Buabl yrnos. BepTuKasbHble U CMeXXHbIe Yrbl. buccekTpuca

6.1 yrna. JlomaHasa, MHOroyronsHuK. NapannensHocTb U
nepneHAnKYNapHOCTL NMPAMbIX
CuMMeTpUYHbIe nrypbl. OCHOBHbIE CBOMCTBA OCEBOM CUMMETPUN.

6.2 Mprmepbl CUMMETPUN B OKPY>XKatoLLLeM MUpe
OCHOBHbIE NMOCTPOEHUS C MOMOLLLbIO LMPKY/IA U NINHENKN.

6.3 TpeyronbHUK. BbicoTa, MeanaHa, 6UccekTpumca, X CBOMCTBA
PaBHOGePEHHbI U PaBHOCTOPOHHWIA TPeyronbHUKN. HepaBeHCTBO

6.4 TpeyronbHuKa
CBoiiCTBa 1 NPU3HaKM paBHOOEAPEHHOIO TPEYro/ibHMKa. Npr3HaKm

6.5 paBeHCTBa TPeyro/ibHNKOB
CBoiicTBa M NPU3HaKKN NapasnenbHbIX NpsaMbiX. CymMmMa yrios

6.6 TPeyrosbHUKa. BHeLWHWe yr/ibl TpeyrosibH1uKa
MpsMOYro/ibHbI TPeyronbHNK. CBOMCTBO MeAMaHb!
NPSMOYro/IbHOr0 TPEYro/ibHUKa, NPOBEAEHHOM K TMMOTEHY3E.

6.7 Mpu3Haku paBeHCTBa NPAMOYTO/IbHbIX TPEYro/IbHNKOB.
[MpAMOYTo/ibHbIV TPEYronbHUK ¢ yriom B 30°
HepaBeHCTBa B reOMETPUN: HEPABEHCTBO TPEYrobHUKaA,

6.8 HepaBeHCTBO O [A/IMHE NIOMaHO, Teopema 0 60/bLLEM YT/ U
60/bLUEN CTOPOHE TPeyronbHKKa. INeprneHanKynsp 1 HakNoHHas
["eOMeTpUYECKOe MeCTO ToYeK. buccekTpuca yrna u cepeuHHbIN

6.9 nepneHAnKYNAp K 0Tpe3Ky Kak reomeTpuyeckme Mecta TOHEK

6.10  OKpy>XHOCTb 1 KpYr, XopJa 1 AnameTp, X CBOMCTBA. BaaumHoe




PACMO/OXeHNE OKPYXKHOCTU U NPAMOIA. KacaTenbHas 1 cekylas K
OKPY>XHOCTU

OKpPY>XHOCTb, BNMCaHHasA B yro/. BnucaHHas u onncaHHas

6.11 OKPY>XHOCTW TPeyro/ibH1Ka
8 K/1ACC
Kopg NpoBepseMblil 3/1EMEHT COAepPXKaHNS
6 ["eomeTpus
6.1 UeTbIpEXYronbHUKN. [Napannenorpamm, ero npu3Haku 1 CBOMCTBa
6.2  [1pAMOYronbHKK, poM6, KBagpar, X NPU3HaKku 1 CBONCTBA
Tpaneuus, paBHOO0Kast Tpanewus, eé CBONCTBA U MPU3HAKMU.
63 [MpsAMoyronsbHas Tpaneuus
MeToz yaBOeHUA MeAnaHbl. LieHTpanibHasa cuMmmeTpus. Teopema
4 danecan TeopemMa 0 NPONopPLMNOHA/ILHBIX 0Tpe3Kax
CpefiHVe NMHWUM TPeYronbHNKA 1 Tpaneunn. LIeHTp macc
6.5 TpeyrosnbH1Ka
[Mogo6ue TpeyronbHUKOB, KO3PQUUMEHT nogobus. MpunsHakm
6.6  NOA06UA TPeyrosibHUKOB. MNMpuMeHeHMe NoLo6usA NpY peLLeHnm
NpakTUyeckux 3afay
dopmynbl AN NoLWaan TpeyrosibH1Ka, napasinenorpaMmma, pomoa u
6.7 Tpanewumm
CsoiicTBa nsowaaen reomeTpuyeckmx dmryp. OTHOLLEHME
6.8 nnowagein Nnogo6HbIX Guryp
BbluncrieHve nnowagein TpeyrosibHUKOB U MHOIOYro/IbHUKOB Ha
69 knetuaroii bymare
Teopema Mudparopa. MNMpumeHeHKe Teopembl NMrdaropa npu
6.10

PeLLeHNN NPaKTNYeCKNX 3aaay




CUHYyC, KOCUHYC, TaHTEHC OCTPOro yrna npsiMoyronbHoOro
6.11  TpeyronbHukKa. OCHOBHOE TPUIrOHOMETPUYECKOE TOXKAECTBO.
TpuroHomeTpryeckne yHkuum yrnos B 30°, 45° n 60°
BrivicaHHbIe 1 LeHTpasIbHble YI/bl, Yro/ MeXay KacaTe/lbHOW U1
6.12 XOPAO0N. YTNbl MeXAY XOpAamu U CEKYLLMMU
6.13  BMucaHHble 1 ONUCaHHble YeTbIPEXYTONbHUKN
B3anmHoe pacnonoxeHue AByX OKpy>kHocTel. KacaHume
6.14 OKpY>KHOCTeR. ObLme KacaTe/lbHble K ABYM OKPY>XXHOCTAM
9 KJTIACC
Kopg [NpoBepseMblil 31EMEHT COAepPXKaHNS
6 [eomeTpus
CuHyc, KOCUHYC, TaHreHc yrnos ot 0 o 180°. OcHOBHOe
6.1 TPUTOHOMETPUYECKOE TOXAECTBO. DOpPMY/ibl NPUBEAEHNS
PeLleHne TpeyronbHUKOB. Teopema KOCMHYCOB U TeopeMa CUHYCOB.
6.2 PelleHMe npakTnyeckux 3agay c UCNob30BaHNWEM TEOPEMbI KOCUHYCOB
N TEOPEMbI CUHYCOB
6.3 [lpeobpasoBaHue nogobus. NMogobre COOTBETCTBEHHbLIX 3/IEMEHTOB
Teopema 0 NpPon3BeLeHNN OTPE3KOB X0PL, TeOpembl O NMPOU3BEAEHUM
64 OTPEe3KOB CEKYLLMX, TeOpeMa 0 KBafparte KacaTe/lbHOM
BekTop, AnnHa (MoAy/b) BEKTOPA, COHarpas/ieHHbIe BEKTOpbI,
MPOTUBOMO/IOXHO Harnpas/ieHHble BEKTOPbI, KOI/IMHEAPHOCTb
6.5 BEKTOPOB, PaBEHCTBO BEKTOPOB, OMnepaLmmn Hal BEKTOpamu.
Pa3noxeHne BeKTOpa Mo ABYM HEKO//IMHEAPHBLIM BEKTOPaM
KoopauHatbl BekTopa. CKanapHoe npon3sBefeHne BEKTOPOB,
6.6 NPUMeHeHWe AN HaX0XAeHNs A/IVH U YI10B
6.7 [eKapToBbl KOOPAMHATBI Ha NJIOCKOCTU. Y paBHEHUS NPSAMON 1
OKPY>KHOCTM B KOOpAMHATaXx, NepecevyeHne OKPY>XXHOCTEN U MPAMBIX.




MeTop KOOpAMHAT U ero NpMMeHeHWe

6.8

[MpaBnIbHbIE MHOTOYTO/IbHUKN

6.9

[nnHa okpy)XHocTwW. MpagycHas 1 pagnaHHas Mepa yrna, Bbl4ncneHme
AJIVH IYT OKPY>XHOCTEN

6.10

Mnowaab Kpyra, CeKTopa, CerMeHTa

6.11

[BWKEHNS MIOCKOCTN U BHYTPEHHNE CUMMETPUM PUryp
(anemeHTapHble NpeacTaBneHns). MapannensHblii nepeHoc. MoBopoT




NMPOBEPAEMBbBIE HA OI' 3 N0 MATEMATUKE TPEBOBAHNA K
PE3Y/IbTATAM OCBOEHNA OCHOBHOW OBPA30BATE/TbHOW
NPOIrPAMMbBbI OCHOBHOI'O OBLLEIO OBPA3OBAHUA

Kopg
NnpoBepsAeMoro
TpeboBaHWs

MpoBepsieMble TpeboBaHWS K NPeAMETHbIM pesy/ibTaTam
0CBOEHWS OCHOBHO 06pa3oBaTe/IbHOW MPOrpaMmMbl OCHOBHOIMO
obulero obpasoBaHus Ha ocHoBe ®ITOC

YMeHwe oneprpoBaTb MOHATUAMU: MHOXECTBO,
MOAMHOXECTBO, OMepaLMn Haf, MHOXECTBaMU; YMeHMWe
OMNepMpoBaTh NOHATUSMI: Fpad), CBA3HBbI rpad, aepeso,
LKA, NPUMEHSTb UX NPU PELLEHNM 3a[1a4; YMEHNE
MCMNO/b30BaTh rpafuuUecKoe NpPeacTaBNeHNe MHOXECTB /1S
OnucaHusi peasibHbIX NMPOLLECCOB W SABNEHWIA, NPU PELLEHNN
3afja4 M3 Apyrux yy4ebHbIX NpeameToB

YMeHuWe oneprpoBaTth NOHATUAMU: OnpefeneHne, akcnoma,
Teopema, [0Ka3aTeIbCTBO; YMEHMe pacrno3HaBaTb UCTUHHbIE
N NOXKHbIE BbICKa3blBaHWS, MPUBOANTL MPUMEPbI U
KOHTPNPUMeEpbI, CTPOUTb BbICKa3bIBaHWA 1 OTPUL@HNA
BbICKa3blBaHWI

YMeHuWe oneprupoBath NOHATUAMU: HaTypasibHOE YnCno,
MPOCTOE M COCTaBHOE YMC/IO0, AE/IMMOCTb HaTypasibHbIX
yuncen, NPU3Hakn AeNMMOCTH, LieNIoe YACNo, MOy b YnUCNa,
00bIKHOBEHHas Apobb 1 aecaTUYHasA Apobb, CTaHAapPTHbIN
BW YMCna, paLMoHaibHOe YMCIIOo, MppaLOoHaIbHOe YMCNO,
apuPMeTUYECKMIA KBaAPATHbIN KOPEHb; YMEHWE BbIMOHATb
[ENCTBUA C YMmcnamu, cpaBHMBaTb 1 YNOpSAL0YMBaTbL YMCHA,
NpeAcTaBNATb YMCNa HAa KOOPAUHATHOW NPAMOIA, OKPYTNsaTb
yncna; yMeHue fenatb NPUKMAKY U OLEHKY pesy/bTaTta
BbIYNC/IEHNI

YMeHue oneprpoBaTb NOHATUAMM: CTEMNEHb C Lie/bIM
rokasaresieM, apupmMeTUUHeCKNiA KBafpaTHbIA KOPEHb,
MHOr0u/IeH, anrebpanyeckas apobb, TOXAECTBO; 3HAKOMCTBO
C KOPHEM HaTypa/lbHOW CTerneHn 60/bLUe eAVHNLbI; YMEHNe
BbINO/IHATL PacyéTbl No hopmynam, NpeobpasoBaHns LenbIX,
APOGHO-paLMOHa/IbHbIX BblPaXXEHWI N BblpaXKeHWI C
KOPHSIMK, Pa3fioXKeHWe MHOro4/ieHa Ha MHOXWTENN, B TOM




ymncne ¢ UCnosb3oBaHUEM (HOPMY/ Pa3HOCTU KBapaToB W
KBagpaTa CyMMbl 1 Pa3HOCTU

YMeHue oneprpoBaTb NOHATUAMM: YUC/IOBOE PaBEHCTBO,
ypaBHeHMWe C O4HOIN NepeMeHHON, YNC/TOBOE HEPaBEHCTBO,
HepaBeHCTBO C NepeMeHHOIN; YMeHMe peLuaTb IMHENHbIE U
KBafpaTHble ypaBHeHWs, 4p0OHO-palyoHasIbHble YpaBHEHWS
C O]HOW MepPeMeHHON, CUCTEMbI ABYX IMHENHbIX YPaBHEHWA,
NNHENHbIe HEePaBEHCTBA U UX CUCTEMbI, KBaJpaTHbIe 1
APO6HO-paLMOHasIbHble HEPaBEHCTBA C OAHON NepeMeHHON, B
TOM YmnCrie NPy PeLeHnn 3aaay 13 apyrux NpeamMeToB v
MPaKTUYECKMX 3aay; YMEHME UCNO/b30BaTb KOOPAMHATHYHO
MPAMYIO Y KOOPAUHATHYHO MOCKOCTb /15 N306paXKeHns
PEeLUEHNIN ypaBHEHWIA, HEPABEHCTB N CUCTEM

YMeHue orneprpoBaTb NOHATUAMM: PYHKUMA, rpadurk
(hYHKUMU, HYNU (DYHKLUMK, NMPOMEXYTKM 3HAKOMOCTOAHCTBA,
MPOMEXYTKM BO3pacTaHus, yobiBaHUS, HAMOO/bLLEE 1
HavMeHbLLIee 3HAYEHNA PYHKLUN; YMEHWE OMepupoBaThb
MOHATUAMM: NPAMas NPONOPLMOHaIbHOCTb, NINHENHAA
(hyHKUMS, KBagpaTuyHaa PyHKUms, obpaTHas
NpPonopLUMOHanbLHOCTL, Napabona, rmnepbona; ymeHme
CTPOUTb rpadnKun PYHKLMIA, NCNONb30BaTb rpatnukm ans
ornpejeneHns CBOMCTB NPOLLECCOB 1 3aBMCUMOCTEN, /1A
peLleHns 3a4a4 13 Apyrux y4ebHblX NpegMeToB U peasibHOM
YXU3HW; YMEHWe BblpaaTb (hopmynaMu 3aBUCUMOCTU MeXAY
Be/IMYMHaMMU

YMeHve oneprpoBaTb NOHATUAMM: MOCNEA0BATE/IbHOCTD,
apumMeTMyecKas n reomeTpuyeckas NPOrpeccun; yMeHme
1CMo/b30BaTb CBOMCTBA NOCNef0BaTeNbHOCTEN, (hOpMY/ibl
CYMMbI 11 OBLLIEr0 Y/ieHa Npw peLLeHnn 3agad, B TOM Ynce
3aja4 U3 apyrnx y4ebHbIX NpeaMeToB U peasibHOM XM3HU

YMeHMe peLlaTh 3aAaum pasHbIX TUMNOB (B TOM YKC/E Ha
MPOLEHTbI, 0NN N YacTu, ABXKEHWE, paboTy, LieHY TOBapOB
1 CTOMMOCTb MOKYMOK W YCNYT, Ha/loru, 3aga4v 13 061actu
yNpaBneHNst IMYHBIMW N CEMEVHBIMU (IHaHCaMW); YMEHNE
COCTaB/SATb BbIPOKEHMSA, YPaBHEHUS!, HEPaBEHCTBA U CUCTEMbI




MO0 YCOBMIO 331a4m, UCCNe0BaTb NOMYYEHHOE PELLEHNE U
OLeHMBATb NPaBAONOA0OHOCTb NOMYUYEHHbIX PE3YNbTaTOB

YMeHue oneprpoBaTb NOHATUAMM: QPUrypa, TOUKa, OTPE30K,
npamas, nyd, oMaHasi, yron, MHOroyro/ibHUK, TPEYro/ibHUK,
paBHOGEAPEHHbIN 1 PABHOCTOPOHHUIA TPEYTO/TIbHUKM,
MPAMOYTO/IbHbIV TPEYro/ibHUK, MeAnaHa, buccekTpuca u
BbICOTa TPEYro/IbHMKA, YeTbIPEXYrONbHUK, NapasiienorpaMmm,
POM6, NPSAMOYro/IbHWK, KBaApaT, Tpanewuus; OKPY>KHOCTb,
Kpyr, KacaTenbHas; 3HaKOMCTBO C NPOCTPaHCTBEHHbLIMM
(hurypamu; ymeHve peluaTb 3agayn, B TOM Y1ce 13
MOBCEAHEBHOW XM3HW, HA HAXOXAEHWE FrEOMETPUYECKNX
BE/MYUH C MPUMEHEHMEM U3YYEHHBIX CBOMNCTB (Uryp v
(hakToB

10

YMeHwe oneprpoBaTb NOHATUSAMU: PaBEHCTBO (IUTYp,
PABEHCTBO TPEYro/bHMKOB; NapaneNbHOCTb 1
nepneHaVKYNSPHOCTb NPAMbIX, Yo MeXay npsiMbIMMy,
nepneHanKynsp, HakNoOHHas!, NPoeKLMs, nogobue duryp,
NoA06Hble TPEYroNbHNKKA, CUMMETPUS OTHOCUTE/IbHO TOUKY
M NPSIMOIA; YMEeHMWe pacno3HaBaTb PaBEHCTBO, CUMMETPUIO U
nogo6ue duryp, napannenbHOCTb Y NePreHANKYNSPHOCTb
MPSIMbIX B OKPY>KatoLLLEM MUpe

11

YMeH1e 0nepupoBaTh NOHATUAMW: A/IMHA, PAaCCTOSIHUE, Yrof
(BeNMUMHa yrna, CUHYC 1 KOCUHYC yrna TPeyronbHuKa),
naowaab; yMeHUe OLEHNBaTb pa3mepbl NPeaMETOB U
00BEKTOB B OKPYXKAIOLLEEM MUPE; YMEHWE NPUMEHSTb
hopmynbl NepuMeTPa 1 NNOLWAAN MHOTOYTO/IbHUKOB, A/INHBI
OKPY)XHOCTM 1 NNoLaan Kpyra, 06beMa NpsiMoyronbHOro
napannenenunesa; yMeHue NpUMeHsTb NpPU3HaK1 paBeHCTBa
TPeyrosibHNKOB, TEOPEMY O CYMME YTI/10B TPeYro/bHUKa,
Teopemy lMudaropa, TPUroHOMETPUYECKNE COOTHOLLIEHWS A1
BbIYNCNEHWS A/INH, PACCTOSIHWIA, NnoLLael

12

YMeHue n306paxkaTb NI0CKue purypbl 1 X KOMomHaLmm,
MPOCTPAHCTBEHHbIE (UTYPbI OT PYKX, C MOMOLLHO
YEPTEXHbBIX MHCTPYMEHTOB M 3/1EKTPOHHbIX CPEACTB Mo




TEKCTOBOMY W/ CUMBOJ/IbHOMY OMUCaHUO

13

YMeHM1e 0neprpoBaTh NOHATUAMU: NPSAMOYTO/IbHasA cucTeMa
KOOPAMHAT; KOOPAMHATbI TOUKM, BEKTOP, CyMMa BEKTOPOB,
MPOW3BeA€eHVEe BEKTOPA Ha YMCNO, CKa/IiPHOEe NPOu3BeeHNe
BEKTOPOB; YMEHWE MNCMO/b30BaTh BEKTOPbI U KOOPANHATSI
AN NPeACTaBNeHNs faHHbIX U PeLLeHns 3a4ad, B TOM Yuncne
M3 ApYrmx y4yebHbIX NPeAMETOB U peanbHON XMU3HY

14

YMeHVe oneprpoBaTh NOHATUAMU: CTONOMKOBbLIE N KPYTOBble
Aanarpammbl, Tabnuupl, cpeaHee apupmMeTNYECKoe, MenaHa,
HanbOo/bLLEe 1 HaMMeHbLLEee 3HaYeHMs, pa3Max YMCN0BOro
Habopa; yMeHVe U3BneKaTb, UHTEPNPETUPOBATL U
npeobpa3oBbIBaTb MH(OPMALMIO, NPEACTaBNEHHYIO B
TabnmMuax 1 Ha guarpammax, OTpaXKatoLLyo CBOMCTBA U
XapaKTePUCTUKN peasibHbIX MPOLECCOB U ABMIEHWIA; YMEHME
pacno3HaeaTb N3MEHUYMBbIE BENIMUYNHBI B OKPYXKatoLLEeM MUpe

15

YMeHue oneprpoBaTb NOHATUAMM: CNyYaliHbIA ONbIT
(cnyyaiiHbIiA 3KCNEPUMEHT), 3/1eMeHTapHOe CobbITHE
(aneMeHTapHbIn UCX0A) CNy4YarHOro OnbITa, Cy4vainHoe
COObITUE, BEPOSTHOCTL COOLITUA; YMEHME HAXOANTb
BEPOATHOCTM C/yYaiHbIX COObITUIA B ONbITax €
PaBHOBO3MOXXHbIMU 3/IEMEHTAPHLIMU COOLITUAMU; YMEHME
peLaTh 3a4a4nm MeTOAO0M OpraHM30BaHHOIO nepebopa u ¢
MCNONb30BaHNEM MNPaBWia YMHOXEHNS; YMEHWE OLEHMBaTb
BEPOSITHOCTM peasibHbIX COObITUI 1 ABNEHWIA, MOHMMATb POJIb
MPaKTUYECKM JOCTOBEPHbIX N MaNIOBEPOSTHLIX COObITUI B
OKpY>KatoLLLEM MUPE U B XKU3HW; 3HAKOMCTBO C NMOHATUEM
He3aBNCKMbIX COObITUIA; 3HAKOMCTBO C 3aKOHOM 60/1bLLINX
4MCen 1 ero Posbio B MacCOBbIX SBMEHUSAX

16

YMeHue BbIonpaTb NOAXOAALLMIA N3YUHEHHDBI MeTog, AN
peLleHns 3a4a4n, NPUBOANTL NPUMEPbI MaTeMaTUUECKNX
3aKOHOMEPHOCTEN B NPUPO/E M XKMU3HW, pacro3HaBaThb
MPOsB/EHNE 3aKOHOB MaTeMaTKM B UCKYCCTBE, OMUCbLIBATb
OTAe/bHble BblAatoLmnecs pesynbTathbl, MoyYeHHbIe B XO4e
pa3BUTUA MaTEMATUKM KaK HayKu, NPUBOAUTL NPUMepbI
MaTemMaTU4ecKnX OTKPbITUIA 1 UX aBTOPOB B OTEYECTBEHHOM U




BCEMUPHOW UCTOPUN




NMEPEYHEHb 3J/IEMEHTOB COAEP>XXAHWA, NPOBEPAEMbIX HA OI'S
Nno MATEMATUKE

Kopg MpoBepsieMblii 3/IEMEHT COAePXKaHNS

1 Ywucna n BblYUCIEHUS

1.1 HatypanbHble u uenble ynucna. MNpusHaky 4eIMMOCTU LieNbIX Yncen

OObIKHOBEHHbIE M AeCATUYHbIE AP0, NPOLEHTLI, 6ECKOHEYHbIE

12 nepuoamnyeckue 4pobu
PauvoHanbHble yncna. ApugmeTryeckmne onepaunm ¢ paumoHaIbHbIMK
13 yucnamm
[encTBuTeNbHbIE Yncna. ApMHMETUYECKME Onepauun ¢
14 [eNCTBUTENIbHbIMY YMCNaMK
MMpnbNMKEHHbIE BbIYUCNEHWSA, NPaBUIa OKPYTEHUS, MPUKMAKA U
1.5

OLIEHKa pe3ynbTaTa BblUMCIEHWIA

2 Anrebpanyeckiue BbIpaXXeHus

2.1 ByKBeHHbIe BblpaXXeHNs (BbIPaXKEHWS C NepeMeHHbIMN)

CTeneHsb C LeNbiM nokasaTteseM. CTeneHb C PaLyoHaIbHbIM

2.2 nokasartesnem. CBOIACTBa CTEMNEHN

23  MHOrouneHs.l

2.4  Anrebpanyeckasn gpobb

ApNPMETNYECKNI KOPEHb HATYpPasIbHOW CTeneHun. JeincTens ¢

2 apUOMETUYECKUMIN KOPHAMMW HaTypaslbHOM CTeNeHN

3 YpaBHeHUdA 1 HepaBeHCTBa

Llenble n apobHO-paumoHanbHble ypaBHeHUA. CUCTEMbI U

31 COBOKYMHOCTW YpaBHEHWI

Llenble n apobHo-paumoHanbHble HepaBeHCTBa. CUCTEMbI U

3.2 COBOKYINHOCTWN HEpPaBEHCTB




3.3 PelleHne TeKCTOBbIX 3a4a4
4  Yucnosble nocnegoBatesibHOCTU
41 [locnepgosatenbHOCTKM, CNOCO6LI 3afaHWsA NOCeA0BaTeIbHOCTEN
ApuigpmeTnyeckas 1 reoMmeTpuyeckas nporpeccumn. dopmyna CnoXKHbIX
4.2 MPOLIEHTOB
5  DYHKUNK
PyHKUMA, Cnocobbl 3afaHna PyHKUMK. Ipadmk dyHKLmMK. Obnactb
OrMpefenieHnst U MHOXKECTBO 3HAYEHUI PYHKLMKN. Hyn QyHKLMK,
5.1. [1pOMEXYTKM 3HAKOMOCTOAHCTBA. [1POMEXYTKM MOHOTOHHOCTU
QYHKUMKN. MakcumMyMbl U MUHUMYMbI YHKUMW. HanbornbLuee 1
HavMeHbLLee 3Ha4YeHne (DYHKLUMN Ha MPOMEXYTKe
6 KoopauHaTbl Ha NPSAMOIA 1 NIOCKOCTU
6.1 KoopanHaTHaa npsamas
6.2 JeKapToBbl KOOPAUHATBLI HA MIOCKOCTU
7 ['eomeTpus
7.1 [eomeTpuyeckme gurypsl n nx cBOMCTBA
7.2 TpeyrosbHuK
7.3 MHOroyrosibHuKu
7.4  OKPY>XHOCTb 1 Kpyr
7.5  VI3mMepeHue reoMeTpnYecKmnx BesIMYnH
7.6 BeKTopbl Ha NNOCKOCTU
g | BeposTHOCTL M cTaTUCTUKA
8.1 OnucarenbHasa cTaTUCTUKA
8.2 BepoATHOCTL




8.3 KombuHatopuka
8.4 MHOXecTBa
8.5 "padbl




YYEBHO-METOANYECKOE OBECITEYEHNE
OBPA3OBATEJIbHOI' O NMPOLIECCA
OBASATEJIbHbIE YYHEBHbIE MATEPUAJIbI ON1A YHEHUKA

1. Matematuka. FeomeTpms: 7-9-e Knaccbl: 6a30Bblil YpOBeHb: y4ebHuK / J1.C.
ATtaHacsH, B.®. bytysos, C.b. Kagomues [n gp.]. — 14-e u3g., nepepab. —
Mocksa: lNpocselleHune, 2023. — 416 c.

METOONYHECKNE MATEPUAJIbl NTA YUUTENA

1. NsyyeHune reometpun B 7 — 9 Knaccax. / J1.C. AtaHacaH, B.®. byty3os, FO.A. [N1a3K0B,
B.b. Hekpacos, V.. KOgnHa. MeToanyeckmne pekoMeHZaumm K y4ebHuUKy. / 3-e nsgaHue.
M.: INMpocseLleHne, 2007. — 255 c.

2. AtaHacaH J1.C. 3yyeHune reometpumn B 7-9 Knaccax: MeToAMYecKne pekomeHgauum ans
yuntens. — M.: lNpocselyeHne, 2015.

3. TeomeTpus. 7-9 knaccbl. CaMOCTOSTE/NbHbIE U KOHTPO/IbHbIE paboTbl K y4ebHUKy J1.C.
ATaHacsiHa: paspe3Hble KapTouku/ cocT. M. A. W4yeHckas.- Bonrorpag: Yuutens, 2007.-
150c.

4. ToCynapCTBEHHbI CTaH4ApT OCHOBHOrO 00Llero 06pa3oBaHMs MO  MaTemaTuKe.
5. Uctopua matematukn B wkone. VII-VIII kn. Mocobue gna yuutenein. / I.W. nelizep —
M.: MpocseweHmne,2020-240c.
6. Mocobus ana NOAroToBKM yyawmxcs K O3 nog pefakumeid AweHko M.B. 2023r.

UNDPPOBbLIE OBPA3SOBATE/JIbHbBIE PECYPCbI 1 PECYPCbI CETU

MnatgopMmbl, CaliTbl MONE3HbIE YUNTENKO MaTEMATUKI 11 06YyYarOLLMCS

Ne Cant CcblInkKa OnwucaHwne
n/n

1.

Poccuiickasn
3NEKTPOHHaN
LLUKONa

https://resh.edu.ru/

IHTepaKTMBHbIE YPOKM MO MaTeMaTuke ¢ 5
no 11 Knacc, KOTopble CTPOATCA Ha OCHOBE
cneunanbHO pa3paboTaHHbIX aBTOPCKMX
nporpamm, yCheLHo npoLueaLwmnx
He3aBUCMMYIO 3KCMepTusy. ITU  YPOKM
NMOJIHOCTLIO  coOTBETCTBYHOT PIOC 1
®OO0l. YnpaxHeHUs W NPOBEPOYHbIe
38flaHUsi B YpOKax [JaHbl Mo Tuny
9K3aMeHaLMOHHbIX TeCTOB U MOryT 6bITb
MCMNOMb30BaHbl AN MOArOTOBKM K
rocylapCTBEHHOMW WTOroBOW aTTecTauum
B (hopme OO MEN3

MobunbHoe
3NEKTPOHHOE
06pasoBaHue

https://edu.mob-
edu.ru/ui/#/login

CogepxuT mMaTepuan A1 OHMalH- YPOKOB
rno maTemaTuKe, matepuan 4
nofrotoskn K O3, Er9, BrP




YUn.Py https://uchi.ru/ Poccuiickass  OHMalH-nnatdopma,  rae
obyyatoLmecs M3y4yatoT  LUKO/bHbIE
npeameTbl B UHTEPAKTUBHOWN (hopme, ecTb
BO3MOXXHOCTb NOAroTOBKU K OI'29 1 EMD

AKLUMOHepHoe https://media.prosv.ru/ BecnnaTtHbIi  AOCTYN K  3M1EKTPOHHbIM

06LLeCTBO BEpPCUAM y4eBHO-MeTOANYECKNX

«130aTenscTBo KOMIM/EKCoB, Bxoaawmx B ®Y. focTyn

«[pocBeLeHme» pacrnpocTpaHsaeTCs Kak Ha YUYebHMKMN,

TaK M Ha TPeHaXKEPbI ans
3aKpensieHns MONyYeHHbIX 3HaHWi. [pu
3TOM ans paboTbl C

yyebHMKaMM He noTpebyeTca

depepanbHbIl LEHTP
NH(OPMaLMOHHO-
06pazoBare/ibHbIX
pecypcos (PLINOP)

http://fcior.edu.ru/

SNeKTPOHHbIE yyebHble MOLYNN,
CO34aHHbIe N0 TEMATMYECKMM 3/1EMEHTaM
yyebHbIX  MNpegMeToB;  MNPeLCTaBnstoT
CO60  3aKOHYEHHble  WMHTEPaKTUBHbIE
MyNbTUMEAMA NPOAYKTbI, HaLeNeHHble Ha
peLleHme onpeaenéHHon y4ebHoN 3aaaun.
ans 1CMNONb30BaHNS pecypca
HEeoOXoAMMO  3arpy3uTb C mopTana U
YCTaHOBUTb ~ Ha  CBOEM  JIOKa/lbHOM
KOMMbLOTEpe crneyuanbHoe NporpaMMHoe
06ecrneyeHmne — NpomrpbIBaTeNb PECYPCoB

Cupnyc.OHnainH

https://edu.sirius.online/#
/

OHNanH-Kypcbl 06pa3oBate/ibHOro
ueHTpa Cwupuyc (Kypc  4ns  yxe
MPOABUHYTLIX B MaTeMaTuke U TeX, KTO
X04eT MPOABUHYTLCA HAaMHOro JAasibLie
LLIKO/IbHOW NporpamMmmbl)

BubnnoTteka

LMPOBOro
06pa3oBaTe/IbHOro
KOHTEHTa

https://lesson.edu.ru/02.2
/07

MacwTabHas 6a3a 3HaHWA MO BCEM
npeaMmeTam " Temam LIKO/IbHOWA
nporpammbl




	СН.03.pdf (p.1)
	RP_7_kl_Geometria.pdf (p.2-33)

