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MNOACHUTEJIBHASA 3AIINCKA

[eomMeTpusA KaK OfMH W3 OCHOBHbIX pa3fenoB LUKO/IbHOM MaTeMaTUKW,
NMEIOLNIA CBOEW LeNblo 06ecneunTb M3yYyeHne CBOWCTB W pa3MepoB quryp, mx
OTHOLUEHWA W B3aMMHOe  pPacrosioXeHue, OMupaeTcs Ha  JIOTMYECKY!Ho,
[0Ka3aTeNbHY NIMHUI0. LIEHHOCTb M3yYeHUs TeOMEeTPUM Ha YPOBHE OCHOBHOIO
06LLEero 06pa3oBaHNsA 3aK/IOHaeTCs B TOM, UTO 06y4YatoOLMIACA YUMTCA NMPOBOANTD
[0Ka3aTe/lbHble PacCyXXAeHus, CTPOUTb IOrMYecKne yMOo3aK/IioUeHNs, L0Ka3biBaTh
NCTUHHbIE YTBEPXAEHMS W CTPOUTb KOHTPNPUMEPbI K JI0XHbLIM, MPOBOAUTL
paccy)XeHusi «OT  MPOTUBHOrO», OT/IMYaTb CBOWCTBA OT  MPWU3HAKOB,
(hopMynMpoBaTb 0O6pPaTHbIE YTBEPXKAEHWS.

BTopoli Uenbito U3yyYeHUs TeoMeTpuM SABNSETCA WCMOMb30BaHWe eé Kak
WNHCTPYMEHTa MpW PeLIeHnN KakK MaTemMaTMyecKmx, TaK W MpakTUYeCcKUX 3ajad,
BCTPeYaloWmMxXcss B  peasibHON XM3HW. OOyvaloLWMACA [LO/MKEH Hay4uTbCA
onpefennTb FeOMeTPUYeCKyo urypy, onucatb C/IoBamy AaHHbIA YepTEX Wu
PUCYHOK, HaTK Nowaab 3eMe/IbHOro y4acTka, paccuntaTb He0OX0AMMYHO ANINHY
OMTOBOJIOKOHHOIO Kabensa wmnu Tpebyemble pasmepbl rapaxa Ansa aBToMoOUNS.
STOMY COOTBETCTBYET BTOPasi, BblUNCIUTE/IbHAA NIMHUSA B U3YUYEHUU TeOMETPUN.
Mpn pelieHnN 3afay NPaKTUYECKOro XxapakTepa 00y4vatoWMinca yuymTcs CTPOUTb
mMaTteMaTMyeckme MOAENN  peasibHbIX  >KM3HEHHbIX  CUTyauumiA, MpPOBOAMTH
BbIYMNC/IEHNA 1 OLeHMBATb afieKBATHOCTb NOJTYYeHHOr 0 pesysbTara.

KpaiiHe BaXHO MOAYEPKMBATL CBS3M TFEOMETPUM C APYTUMU  YyYeOHbIMM
npeaMeTamy, MOTUBMPOBATb UCMO/b30BATL OMNPEeAeSIeHNS FTeOMETPUYECKUX (DUTyp
N NOHATWIA, AEMOHCTPUPOBATb MPUMEHEHWE MOMYYEHHbIX YMEHWA B (OU3MKe U
TEXHUKE. ITW CBA3N Hambonee SAPKO BUAHbI B TemMax «BekTopbl»,
«TPUrOHOMETPUYECKME COOTHOLLEHMA», «MeTof4 KoopAamHaT» U  «Teopema
Mudparopa.

YuebHblil Kypc «IeoMeTpusi» BKIOYAET Crefytowme OCHOBHble pasfesbl
cogepxaHus: «leomeTpuyeckme ¢Urypbl U UX CBONCTBa», «l/13mepeHue
reOMEeTPUYECKNX  BENNYMH», «[leKapToBbl KOOPAMHATbI Ha  M/IOCKOCTU»,
«BekTopbI», «ABMXEHNA MNOCKOCTM», «[1peobpazoBaHnst Nog06uMs».

Ha n3y4yeHune yyebHoro kypca «l"eometpus» oteoguTcs 204 vaca: B 7 Kracce
— 68 yacoB (2 yaca B Hefento), B 8 Knacce — 68 yacos (2 yaca B Hegent), B 9
Knacce — 68 yacoB (2 Yaca B Hefjento).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HauasibHble NOHATUA reoMeTpUn. Touka, Npamas, 0TPe3oK, nyy. Yron. Buabl
yrnos. BepTuKanbHble W CMeXHble Yyrnabl. buccektpuca yrna. JlomaHas,
MHOTrOYro/ibHuK. NapannenbHOCTb U NEPNeHANKYNAPHOCTL NPAMbIX.

CummeTpuuHble Qurypbl. OCHOBHble CBOWCTBA OCEBOM CUMMETPUW.
[MprMepbl CUMMETPUN B OKPY>KatoLLiemM MUpe.

OCHOBHbIE MOCTPOEHNA C MOMOLLUBIO UMPKYNA U NIMHEWKA. TpeyrosibHuK.
BbicoTa, MefjmaHa, bUcceKTpumca, X CBOMCTBA.

PaBHOOEAPEHHbIA M PaBHOCTOPOHHWIA  TPeyronbHWKW.  HepaBeHCTBO
TPeyrosibHuKa.

CBoilcTBa W MpU3HaKNW paBHOGEAPEHHOro TPeyrofibHuKa. [pu3Haku
paBeHCTBa TPeyro/ibHUKOB.

CBolicTBa ¥ Npu3Haky napannensHbIX NpsMbiX. Cymma yrioB TpeyrosibHuKa.
BHeLUHWE yrbl TPeyrosibHUKa.

MpsAMOYrofibHbIA  TpeyrofibHUK. CBOWCTBO  MefuaHbl  MPAMOYro/ibHOro
TPeyrofbHMUKa,  MPOBEAEHHON K runoTeHy3e.  [MpM3HakM  paBeHCTBa
MPSAMOYTO/IbHbIX TPEYroNIbHUKOB. MPsSIMOYro/bHbIA TPEYrofibHUK ¢ yrnom B 30°.

HepaBeHCTBa B TeOMETPUN: HEpPaBeHCTBO TPEYrosibHMKa, HepaBeHCTBO O
[JIMHe NIOMaHoW, Teopema O 6GonblUem Yyrie 1 60/bLIel CTOPOHE TPEYrobHUKa.
MepneHAMKyNsap N HaKNOHHaS.

[eomeTpuyeckoe MeCTO ToYeK. buccektpuca yrna u  CepefuHHbIN
neprneHAnKynap K oTpe3Ky Kak reoMmeTpuyeckne Mecta TOUek.

OKpY>XXHOCTb WM Kpyr, Xopga W AuvaMeTp, WX CBOWCTBa. B3aumHoe
pacnonoXeHre OKPY>XHOCTU M npamoil. KacatenbHas U cekyllas K OKPY>KHOCTH,
OKpY>XHOCTb, BMNWCaHHas B Yron. BnucaHHad M ONUCaHHass OKPY)XXHOCTU
TPeyrosibHuKa.

8 KUIACC

UeTbIpéXyronbHuku. Mapannenorpamm, ero npusHaku 1 cBoincTea. YacTHble
clyyan napasnenorpammos (NPsMOyrofisHUK, poM6, KBagpar), MX MPU3HaKku u
cBOMCTBa. Tpaneuus, paBHOOGOKas Tpaneuusi, €€ CBOWCTBA W MNPU3HAKW.
MpAMoyronbHas Tpaneuus.

MeTof yABOEHUS MefuaHbl. LlieHTpanbHas cummetpus. Teopema daneca v
Teopema 0 NPONOPLMOHa/bHbIX OTPe3Kax.

CpefiHvie NMNHUK TPeyronbHNKa 1 Tpaneunn. LIeHTp Macc TpeyrosibHuKa.

Mosobre TpPeyrosibHMKOB, KO3PUUMEHT nogobus. [MMpusHaku nofobms
TpeyronbHNKOB. MNMpumeHeHWe NoLo6UA NpKn peLleHn NpaKkTUYeCcKnX 3agau.



CsoilcTBa nsowjasier reoMeTpuyecknx uryp. ®opmynbl Ans naowagm
TPeyrosibHMKa, napannenorpamma, pomba u Tpaneunn. OTHOLIEHME MNJOWALen
MOA0GHbIX uryp.

BbluncneHne nnowatein TpeyrosibHUKOB M MHOTMOYro/IbHUKOB Ha K/eTyaToMu
bymare.

Teopema [Mudparopa. TNprvmMeHeHWe Teopembl [ugaropa npu  peLleHuu
MpaKTUYeCKMX 3a4au.

CUWHYC, KOCWMHYC, TaHreHC OCTPOro yrfa npsAMOoYrosibHOro TPeyrobHUKa.
OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. TPUrOHOMETPUYECKUE (YHKLNM
yrnos B 30, 45 n 60°.

BrnncaHHble W UeHTpanbHble YI/ibl, Yro/l MeXay KacaTe/lbHOW WM XOpLoil.
Yrnbl  Mexagy Xopfamm U CeKylMMu.  BnucaHHble M OMWCaHHbIE
YeTbIPEXYTONbHUKNA. B3auMHOe pacrofioXkeHue [BYX OKpY»HocTeil. KacaHue
OKpPY>XHOCTeR. ObLme KacaTeslbHble K ABYM OKPY)>XHOCTAM.

9 KJIACC

CuHyc, KocuHyc, TaHreHc yrnoe ot O pgo 180°. OcHOBHOe
TPUTOHOMETPUYECKOE TOXAECTBO. POPMY/Ibl NMPUBELEHNS.

PelleHne TpeyronbHMKOB. Teopema KOCMHYCOB W TeOopemMa CUHYCOB.
PellleHne npakTU4eCKUX 33g4ady C WCMOMb30BaHMEM TeopeMbl KOCUHYCOB U
TeopeMbl CUHYCOB.

MpeobpazoBaHue nofoowms. MNMonobre COOTBETCTBEHHbIX 3/IEMEHTOB.

Teopema O nNPOU3BELEHUN OTPE3KOB XOpA, Teopembl O NPOM3BeLeHUM
OTPEe3KOB CEKYLLMX, TeOpeMa 0 KBafparte KacaTe/lbHOM.

Bektop, pAnmHa  (MOAynb)  BEKTOpa,  COHarpas/ieHHble  BEKTOPbI,
MPOTMBOMOMIOXXHO  HanpasfieHHble  BEKTOPbl,  KO/I/IMHEapHOCTb  BEKTOPOB,
paBeHCTBO BEKTOPOB, Onepauuu Haf BeKTopamu. Pa3noXkeHue BeKTOpa Mo ABYM
HeKONMHeapHbIM BekTopam. KoopauHatbl BekTopa. CKanspHoe npoun3sefeHue
BEKTOPOB, NPUMEHEHME ANA HAXOXAEHNA A/IUH U YT/0B.

[leKapToBbl KOOPAUHATBI Ha MJIOCKOCTU. YpaBHEHMS NPSMOW M OKPY>KHOCTU
B KOOpAMHaTax, nepeceyeHrie OKpPYy>XXHOCTeN 1 NpsambIX. MeTog KOOpAuHaT U ero
NpUMeHeHwe.

MpaBubHbIE  MHOTOYrofibHUKW.  [nvHa  OKpPY>XHOCTW. [pagycHaa u
pagmMaHHas Mepa yrna, BblYMCNEHME AJIMH AYyr OKpPYXXHOCTel. nowaas Kpyra,
CeKTopa, CEerMeHTa.

[BWKEHNS NMIOCKOCTU M BHYTPEHHWE CUMMETPUU (Uryp (3N1eMeHTapHble
npefcTasneHuns). MapannensHblii nepeHoc. MoBopoT.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOEHWS Mporpammbl  Y4eOGHOro Kypca
«["eoMeTpua» XapaKTepusyrTCA:

1) narpuoTHYecKoe BOCIIMTAHME:

NPOABMIEHNEM WHTepeca K MNPOLW/IOMY W HacTOSAWEMY POCCUMIACKON
MaTeMaTWKW, LEHHOCTHbIM  OTHOLUEHWEM K  [JOCTVMDKEHUSM  POCCUMCKUX
MaTeMaTUKOB N POCCUMCKON MaTEMaTUYECKOWN LUKOMbI, K WUCMO/b30BaHNIO 3TUX
AOCTUXKEHWNIA B APYrnNX HayKaX W NPUKNaaHbIX cdepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

rOTOBHOCTbO K BbIMO/IHEHMIO 06A3aHHOCTEN FpaXKaaHUHa U peannsauumn ero
npas, MpeAcTaBfieHMEM O MaTemMaTUYecKMX OCHOBaxX (DYHKLMOHMPOBaHUSA
Pa3NYHbIX CTPYKTYP, SIBMEHMIA, NpoLeayp rpaxaaHckoro obuiectsa (Hanpumep,
BbIGOPbI, OMPOChI), TOTOBHOCTLIO K 0OCYXX/AEHUIO 3TUYECKUX NPO6/IEM, CBA3AHHbIX
C MNPaKTUYECKUM MNPUMEHEHVWEM AOCTUMXKEHUA HayKW, OCO3HAHMEM BaXXHOCTU
MOPa/IbHO-3TUYECKUX NMPUHLUMUIMOB B AeATeNIbHOCTN YYEHOT0;

3) Tpy10BO€ BOCIUTAHME:

YCTAHOBKOM Ha aKTMBHOE Y4yacTMe B pPELUeHMM MNPaKTUYECKUX 3aaad
MaTeMaTMUeCKO HanpaB/fEHHOCTM, OCO3HAHWEM BaXKHOCTM MaTeMaTMYeCcKoro
006pa3oBaHNA Ha MPOTSHKEHUU BCEM XXMU3HW ANS YCMNELIHON MpodecCcroHabHOM
AEeATENbHOCTN N Pa3BUTMEM HEOOXOAMMbIX YMEHWI, OCO3HaHHbLIM BbIGOPOM U
MOCTPOEHNEM NHANBNAYA/IbHOW TPAEKTOPMM 06pa30BaHNA N KU3HEHHBIX M1aHOB C
YYETOM JINYHBIX MHTEPECOB U OOLLIECTBEHHbIX NOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CNOCOOGHOCTBID K 3MOLIMOHaNbHOMY W 3CTETUYECKOMY  BOCMPUATUIO
mMaTeMaTUYecKMX O0OBLEKTOB, 3aday, PELUEHWI, PacCy>KAeHWUA, YMEHUO BUAETb
MaTeMaTunyeckme 3aKkOHOMEPHOCTM B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpueHTaumnelr B [eATEIbHOCTM Ha COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeAcTaBneHMn 06 OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BMTUS Ye/IOBEKA, MPUPOAbl U
06LLEeCTBa, MOHMMaHMEM MaTeMaTMUECKON HayKuM KakK Cgepbl 4enoBeyecKol
[eATENbHOCTN, 3TanoB €€ PasBUTUSA M 3HAYMMOCTU AN PasBUTUSA LIMBUIU3ALLNN,
OB/IaIEHNEM A3bIKOM MaTemMaTUKM U MaTeMaTUYECKOWN Ky/NbTYPOM Kak CPefCcTBOM
MO3HaHWA MUpa, OBMAfEHNEM MNPOCTENLLIMMM HaBblKaMW WCCeA0BaTe/IbCKOM
[leATeNbLHOCTH,



6) ¢usuyeckoe BocnuTaHue, (POpMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOIIUOHAJIIBHOT O 6JIaFOHOJIy‘II/Iﬂ:

FOTOBHOCTbIO MPUMEHATb MaTeMaTU4ecKue 3HaHMS B MHTEpecax CBOEro
300pOBbSi, BeAEHWs  3[0pOBOr0  06pasa  >KWM3HW  (3[A0POBOE  MUTaHUE,
cOaNaHCUPOBaHHbIA  PEeXWUM 3aHSTWIA W OTAbIXa, PerynspHas uanyeckas
aKTMBHOCTb), C(HOPMMPOBAHHOCTbIO HaBblKa PeqIeKcun, NPU3HaHWEM CBOEro
MpaBa Ha OLLUMOKY 1 TaKOro XXe NnpaBa fIpyroro YenoBekKa;

7) K0JI0THYECKOE BOCITUTAHHE:

OpUWEeHTaLMel Ha NPUMEHEHME MaTeMATUYECKNX 3HAHWI NS peLLeHns 3aaad
B 06/MacT COXPaHHOCTM OKPY>XKatoLLeil cpefbl, MNaHWPOBaHUA MOCTYNKOB WU
OLIEHKM WX BO3MOXHbIX MOCNEACTBUIA AN OKPY>KatoLleid cpefbl, OCO3HaHWEM
rnobasbHOro xapakTepa 3KOM0rMYeckmx npobaem 1 nyTeit NX peLleHus;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpenbl:

FOTOBHOCTbIO K [JeliCTBMAM B YCMOBMSIX HEOMNPeAenEéHHOCTU, MOBbILIEHNIO
YPOBHSI CBOEI KOMMETEHTHOCTM Yepe3 NPaKTUYeCKYo AedTeNbHOCTb, B TOM Yuc/e
YMeHWe Y4nTbCs Y APYruX Ntofieil, NpuobpeTaTb B COBMECTHOM [AesTeNbHOCTM
HOBble 3HaHWSI, HaBbIKN 1 KOMMETEHLMN 13 OMbITa APYruX;

HEeo6X0AMMOCTbIO B (DOPMMPOBAHWM  HOBbLIX 3HaHWIA, B TOM uWucne
hopMynMpoBaTh Uaen, MOHSATUS, TUNOTe3bl 06 06bEKTAX U ABNEHNSIX, B TOM UMC/e
paHee HeW3BECTHbIX, 0CO3HaBaTb [JeUUUTbI  COOGCTBEHHbIX 3HaHWUIA U
KOMMNETEHTHOCTelA, NNaHNPOBaTb CBOE Pa3BUTUE;

CMOCOBHOCTbID  0CO3HAaBaTb  CTPECCOBYHD — CUTyalMiO,  BOCMPUHMMATb
CTPECCOBYIO CUTYalMO KaK BbI30B, TPeOYIOLWMIA KOHTPMEP, KOPPEKTUPOBaTb
MPUHMMaeMble PeLLeHNst U AelAicTBUSA, (HOPMY/NMPOBaTb W OLEHMBATb PUCKU U
nocneacTBms, hopMUPOBATbL OMbIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jijornueckue aeMcTBUA:

e BbIAB/IATb U XapPaKTepn30BaTb CYLLECTBEHHbLIE MPU3HAKN MaTEMaTUYECKNX
OOBLEKTOB, MOHATWIA, OTHOLLEHWIA MeXAy MOHATUAMKU, (HOPMYNNPOBaTb
onpeaeneHnd I'IOHFITI/II‘/JI, yCTaHaB/INBaTb CyLLLECTBeHHbIIz MPU3HaK
Knaccuukauum, OCHOBaHWS AN O060OLUEHWS W CPaBHEHWS, KpUTEpUM
npoBogMMOro aHa/m3a,

e BOCMPUHMMATb, (OPMY/NMPOBaTb W MPE0OpPasoBbIBaTb  CYXKAEHWS:
yTBEPAUTENBHbIE W OTpUUaTe/lbHblE, €AWHWYHbLIE, YaCTHblE W« o6u_u/|e,
YC/IOBHbIE;



BbIABNATL ~ MaremaTuyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
NpoTMBOpeuns B (hakTaxX, [aHHbIX, HaOMOLEHUAX W  YTBEPXAEHUAX,
npegnaraTb KpUTEpUU AN BbIsIBNIEHWS 3aKOHOMEPHOCTE 1 MPOTUBOPEYNiA;
[enatb BbIBOAblI C WCMO/Ib30BaHWEM 3aKOHOB /IOMMKW, [efyKTUBHbIX W
NHAYKTUBHBIX YMO3aK/TKOUEHWIA, YMO3aK/IKOUEHWIA M0 aHa/lornu;

pasbupaTtb AoKasaTenbCTBa MaTeMaTUYeCKMX YTBEPXKAeHW (npsivble u OT
MPOTMBHOI0), MNPOBOAMTL CaMOCTOATE/IbHO HEC/IOXHbIe [0Ka3aTe/IbcTBa
mMaTemaTuyeckmx (PakToB, BbICTpauBaTb aprymeHTauuio, MNpUBOANUTb
MPYMeEPbI U KOHTPNPUMepPbI, 060CHOBbLIBATb COOCTBEHHbIE PACCYXKAEHUS;
BbIGMpaTb Crnocob pelleHnUs yyebHOW 3agaym (CpaBHMBATb HECKO/bKO
BapMaHTOB peLUeHns, BbloMpaTb Hanbonee MNOAXOAAWMA C  YYETOM
CaMOCTOATE/IbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCNONb30BaTb BOMPOCHI KakK WCCNeA0BaTeNbCKUA UHCTPYMEHT MO3HAHWUS,
(hopmynMpoBaTb BOMPOCHI, (PUKCMPYIOLLME NPOTMBOPEYne, Mpobremy,
CaMOCTOSATE/IbHO  yCTaHaB/MBaTb WCKOMOE W [AaHHOe, (hopMMpPOBaTb
rmnoTesy, apryMeHTMPOBaTb CBOK NMO3NLMIO, MHEHME;

MPOBOAUTL MO CaMOCTOSTe/IbHO COCTaB/IEHHOMY [M/1aHy HEC/I0XKHbIN
3KCMEPUMEHT, HeOO0/bLLIOE NCCeA0BaHME MO YCTaHOB/IEHNIO 0COBEHHOCTEN
mMaTeMaTn4eckoro o6bekTa, 3aBUCMMOCTEN 0O BEKTOB MeXay Co60iA;
CaMOCTOATE/IbHO (hOpMYNMPOBaTh 0606LLEHNS M BbIBOAbI NO pe3yfbTaTam
MPOBeAEHHOro HabMaeHNs, UCCnefoBaHUsA, OLEeHMBaTb [OCTOBEPHOCTb
MOJTyYeHHbIX pe3y/ibTaToB, BbIBOAOB U 0606LLEHNIA;

MPOrHO3MpoOBaTb BO3MOXHOE pa3BUTME MNpoLecca, a TaKKe BblABUraTh
MPeANONOXEHNS O €ro PasBUTUM B HOBbIX YCNOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BbISIBNATb HEAOCTaTOMHOCTb W M3ObITOYHOCTL MH(OPMaLUK, OaHHbIX,
HeobX0AMMbIX AJ151 PeLLeHNS 3afaun;

BbIOMpaTb, aHaM3MpoBaTb, CUCTEMATM3MPOBATb W WHTEPMPETMPOBATb
NHOPMaLMIO pa3NNyHbIX BUAOB 1 (hOpM NPeACTaBNEHNS;

BbIOMpaTb (hopMy NpeacTaBfeHWs MWH(OpMaumMM 1 UANKCTPMPOBaThb
pellaeMble 3afaynM CxXemamu, Auvarpammamu, WHOW rpatiMkom un ux
KOMOUHaLmsamu;

OLEeHMBaTb HAAEXHOCTb WHMOPMaUMM MO KPUTEPUSM, MPEASIOXKEHHbIM
yumtenem uam chopmynmpoBaHHbIM CaMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe NeHCTBHA:

BOCMPUHMMATL 1 (DOPMYNNPOBATL CYXKAEHWSI B COOTBETCTBUN C YCNIOBUSIMU
1 LUensMmn o6LLEHMS, ICHO, TOYHO, FPaMOTHO BblpaXkaTb CBOK TOUKY 3PEHNS



B YCTHbIX U MUCbMEHHbIX TeKCTax, fJaBaTb MOACHEHWA MO XOA4Y peLleHns
3a/a4n, KOMMEHTUPOBATb MOYYEHHbIN pe3ynbTarT;

B X0fe 00Cy>KaeHNsa 3aaaBaTb BOMPOCHI MO CYLLECTBY 06CYXX4AaeMOMW TEMbI,
Npo6/eMbIl, PeLIaeMOoi 3alayun, BbiCKasblBaTb UAEW, HaLENEeHHbIE HA MOUCK
PELleHNs, COMOCTaBNATb CBOM  CYXAEHMA C  CYXAEHMAMM  OPYrux
YYaCTHWKOB AManora, 06Hapy)uBaTb pasinuymMe N CXOACTBO MO3uUMKA, B
KOPPEKTHOM (hopme hopMynnpoBaTb pa3HOrn1acus, CBOM BO3PaXKEHUS,
npeacTaBnATb pe3ynbTarhbl peLueHns 3afaun, 9KCMepuMmeHTa,
nccnefoBaHns, MPoeKTa, CaMoCTOATE/IbHO BblOMPaTh hopMaT BbICTYMIEHNS
C Y4ETOM 3a7a4y Npe3eHTaLumn 1 0COBEHHOCTEN ayAnTOPUN;

MOHUMaTb M UCMO/b30BaTh NPENMYLLIECTBA KOMAaHAHON U MHANBMAYaIbHOM
paboTbl MNP peLleHnn Y4ebHbIX MaTeMaTMYeCKUX 3aaud;

MPUHMMATL LieSlb COBMECTHON [eATeNIbHOCTKW, MMaHMPOBaTb OpraHM3auuio
COBMECTHO paboTbl, pacnpeaensdTs BuAbl paboT, [A0roBapmBaThCA,
06CcyX/aaTb npoLecc 1 pesynbTar paboTbl, 0606WAaTb MHEHNS HECKONbKMX
noaen;

yyaCcTBOBaTb B TpynmnoBbIX dopmax paboTbl (06CyXAeHUs, 06MeH
MHEHUAMW, MO3rOBble LUTYPMbI U APYriue), BbINOMHATL CBOKO YacTb PaboThl
N KOOPAMHMPOBATb CBOWM AEWCTBMS C APYrMMU  YfieHamMy  KOMaH[bl,
OLIeHMBaTb KayeCcTBO CBOEro BK/afda B OOLMI NPOAYKT MO KPUTEPUSM,
cthopMyIMPOBaHHbIM YYaCTHUKaMW B3aUMO/ENCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOATE/IbHO COCTaBNATbL MNaH, alropuTM peLleHns 3agadm (U ero
4acTb), BblOMpaTb Crocob pelleHns ¢ YYETOM WMEHOLLMXCSH PecypcoB n
COOCTBEHHbIX BO3MOXHOCTEW, aprymeHTMpoBaTb W  KOPPEKTUPOBATb
BapuaHTbl PELLEHWI C YYETOM HOBOM UH(hopMaL MW,

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BNafeTb CNoco6amm camonpoBepKU, CaMOKOHTPO/S NpoLiecca U pe3ynbTara
peLLeHNs MaTeMaTUYecKoli 3afaun;

npeaBnaeTb TPYAHOCTM, KOTOPbIE MOTYT BO3HVUKHYTb NP PeLLIeHUN 3aaaun,
BHOCWTb KOPPEKTVBbI B [eATe/IbHOCTb Ha OCHOBE HOBbIX 0GCTOSTENbCTB,
HalileHHbIX OLUNGOK, BbISBNEHHbIX TPYAHOCTEI;

OLIeHMBaTb COOTBETCTBME pe3y/nbTaTa [AesTe/lbHOCTU NOCTaBNEHHOW Lenu 1
YCNOBUSIM, OOBACHSATb NPUUMHBI AOCTVKEHUS WU HEAOCTVXKEHUS Lenu,
HaXoAWTb OLLUNGKY, AaBaTh OLIEHKY NMPUOBPETEHHOMY OMbITY.

IHNPEAMETHBIE PE3YJIBTATBI



K KoHUy o06y4yeHMss B 7 kiaacce O00ydYatOLIMACA MONY4YnUT CedytoLume
NpeAaMeTHbIE pe3y/bTaTbl:

PacnosHaBaTb W3yYeHHble reoMeTpuYecKne (Urypbl, ONpegensTb KX
B3aMMHOE pacrosfioKeHVe, U306paxaTb reoMeTpuyeckne (Urypbl, BbIMOHATb
UEPTEXM NO YCNOBUIO 3afaun. M3mepaTb NMHENHblIE W YrNOBble BENNYUHDI.
PeluaTb 3aa4um Ha BblUMC/IEHME A/IH OTPE3KOB U BE/IMYMH YT/IO0B.

[enatb rpybyt0 OUEHKY J/IMHEMHbIX W YrNOBbIX BEAWYUH NPeaMeToB B
peanbHOM M3HM, pasmMepoB MPUPOAHbLIX 0O6BLEKTOB. Pasnnyarb pasmepbl 3TUX
06BEKTOB MO NOPSAAKY BENNUMHDI.

CTpouTb YepTeXM K FTeOMETPUYECKNM 3afadam.

Monb30BaTbCs MpU3HaKaMW pPaBEHCTBA TPEYro/IbHUKOB, WCMO/b30BaTh
MPW3HaKN 1 CBOICTBA paBHOOEAPEHHbIX TPEYTO/IbHUKOB MPU PELLIEHNN 3aay.

MpoBOAUTL NOTMYECKMe PaCCYXXAEHUS C UCNOMb30BaHNEM FEOMETPUYECKUX
TeopeM.

Monb30BaTbCs MPU3HaKamy pPaBEHCTBA MPAMOYIO/IbHbIX TPeyrofibHUKOB,
CBOMCTBOM  MefMaHbl, MPOBEAEHHON K  TUMOTEHY3e  MPSMOYrO/IbHOrO
TPeyronbHMKa, B PELLEHNN FTEOMETPUYECKMX 3aau.

OnpefensaTb NapanfieflbHOCTb NPAMbIX C MOMOLLbIO YI/I0B, KOTOpPble 06pa3yeT
C HMMKM cekyllasd. OnpeaenaTb napanfefibHOCTb MPAMbIX C MOMOLLbH PaBEHCTBA
PacCTOSHUIA OT TOYEK OAHOI NPSIMON A0 TOYEK APYroin Npsmoii.

PeluaTb 3afaum Ha KneTuartol ymare.

MpOBOANTL BbIYMCAEHMS N HAaXOAUTb UYMCNOBble U OYKBEHHbIE 3HAYEHWS
YINOB B TrEOMETPUMYECKMX 3afayax C WCMO/b30BaHWEM CYMMbl Yr/iOB
TPEYro/IbHUKOB W  MHOFOYrofibHWKOB, CBOWCTB Yrn10B, 00pa30BaHHbIX Mpu
MepeceyeHnn ABYyX MNapanfefibHbiX MNPAMbIX CeKyllei. PewwaTtb npakTUyeckme
3a/1a4M Ha HaXxOXXAEeHWe YroB.

Bnagetb NOHATMEM TeOMETPUMYECKOr0 MecTa TOoueK. YMeTb Onpeaenstb
BMCCEKTPUCY Yrna u cepeiMHHbIA NePrneHANKYNAp K OTPE3KY Kak reoMeTpuyeckme
MecTa TOYeK.

dopmynupoBaTb ONpPeAeneHNs OKPY>XXHOCTU W Kpyra, XOpAbl U AuvameTtpa
OKPY>XHOCTW, N0Mb30BaTbCA MX CBOMCTBAMW. YMETb MPUMEHSATH 3TN CBOICTBA MpW
PeLLeHN 3aau.

Bnagetb NOHATUEM OMNMCAHHON OKONO TPEYrofibHMKa OKPYXXHOCTW, YMETb
HaxoauTb eé ueHTp. lMonb3oBaTbCA (hakTaMu O TOM, UYTO OMCCEKTPUCHI Yr/IOB
TPEYyrosibHMKa MepeceKkaloTcs B OA4HOM TOYKe, M O TOM, 4TO CepeauHHble
NeprneHAnKyspbl K CTOPOHaM TpeyrosibHUKa nepecekaroTcs B OA4HOM TOUKe.

Bnafetb NOHATMEM KacaTeNbHOM K OKPY>XXHOCTM, M0/b30BaTbCs TEOPEMOIA O
NeprneHANKYNSPHOCTN KacaTenbHON 1 paanyca, NPOBEAEHHOI0 K TOUKE KacaHus.



Monb30BaTLCA NMPOCTENLLIVMM FeOMETPUYECKMMU HepaBeHCTBaMM, NMOHMMATb
NX NMPaKTUYECKMIA CMbIC]T.

[MpoBOANTL OCHOBHbIE FEOMETPUYECKME MOCTPOEHUS C MOMOLLBIO LIMPKYNS U
NNHENKN.

K KoHUy o006y4yeHMs B 8 kiiacce OOyuvatOLMIACA MONY4MT CchefytoLme
NpeAMeTHble pe3y/bTaTbl:

PacrosHaBaTb OCHOBHble BWAbl YETbIPEXYTObHNUKOB, WX  3/1IEMEHTbI,
M0/1b30BaTbCA UX CBOMCTBAMM NPU PELLEHNM reOMETPUYECKIMX 3aau.

MpYMeEHATb CBOWCTBA TOYKW MepeceyeHVss MeAuaH TpeyrosibHuka (LeHTpa
Macc) B peLLeHnn 3adad.

Bragetb NOHATMEM CpefHelt NIMHUW TPeyrosibHUKa U Tpaneyuun, NpuMeHsTb
MX CBOWCTBA MNPV PELUEHUN TeOMEeTPUYeCKMX 3afad. 10/1b30BaTbCA TEOPeMoi
daseca 1 TeOPeMOI 0 NPOMOPLUMOHAIbHBIX OTPe3Kax, NPUMEHSATbL NX 418 peLleHns
MpaKTUYeCKMX 3a4au.

MpUMeHATb NPU3HaKM NOA06USA TPeyroibHUKOB B PELLEHUN reOMETPUYECKNX
3ajau.

Monb3oBaTbCcsA Teopemon [udaropa ANd pelleHns reoMeTPUYecKUX U
npakTnUyeckmx 3agad. CTpouUTb MaTemMaTMUeCKyrd MofeNb B MPaKTUYECKUX
3afja4ax, CaMOCTOATENIbHO [eN1aTb YePTEX M HAXO4UTb COOTBETCTBYHOLLME AJINHBI.

Bragetb NOHATMAMWM CUHYCa, KOCWHYCa W TaHreHca OCTPOro yrna
MPAMOYrO/IbHOrO TPeyrosibHMKa. Mo/b30BaTbCA 3TUMM MOHATUSAMU 4S9 PeLLeHns
MpaKTUYeCKMX 3a4au.

Bbluncnatb (pasnuyHbiMu cnocobamim) niowlaab TPeyronbHUKa U naowaan
MHOIFOYrosibHblX  ¢muryp  (Nonb3ysacb, rfAe HeoO6XOAMMO, Ka/bKyNsaToOpoM).
MpUMeHATb NONyYeHHble YMEHMS B MPaKTUYECKMX 3aadax.

Bragetb NOHATUAMW BMWUCAHHONO W LEHTPa/IbHOrO yrna, MCnonb3oBatb
TeopeMbl 0 BMUCAHHbIX yrnax, yrnax Mexzay Xopgamu (CeKyLLMmn) 1 yrie mexay
KacaTe/lbHOIN 1 XOpoW NPy peLleHn reoMeTPUYecKnX 3aaay.

Bragetb MOHATMEM OMWCAHHOIO YeTbIPEXYrO/bHMKA, MPUMEHSATL CBOWNCTBA
OMMCAHHOr0 YeTbIPEXYTO/IbHMKA MPW PeLLeHnn 3aaau.

[MpUMEHATb MOMYyYeHHbIE 3HAHWA Ha MpPaKTUKe — CTPOUTbL MaTemaTuyeckue
MoZenu 4Ns 3afay peasibHOM XM3HU U NPOBOANTL COOTBETCTBYHOLLME BbIYUC/IEHNS
C MPUMEHeHMeM MoJobus n TpUroHomeTpum (Nonb3ysacb, rhe HeobXo4UMO,
Ka/IbKYIATOPOM).

K KOHUy o006y4yeHMs B 9 kuacce OOyuvatOLMIACA MONY4YMT CchefytoLime
NpeAMeTHbIE pe3y/bTaTbl:

3HaTb TPWUrOHOMETPUYECKME (YHKLUMM OCTPbIX YI/0B, HaxXoauTb C WX
MOMOLLbIO pa3/InyHble 3/1EMEHTbI MPSAMOYTO/IbHOTO TPEeYrofibHNKa («peLueHne



MPAMOYTO/IbHbIX TPEYroIbHUKOB»). Haxo4uTb (C NOMOLLBHO Ka/lbKyNnaTopa) ANHBI
N Y bl ANS HETAO/INYHBIX 3HAYEHWIA.

Monb3oBaTbCA opmynaMu NPUBEAEHNS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOX/ECTBOM [/11 HAXOXXAEHUS COOTHOLLUEHWUA MeXay TPUroOHOMETPUYECKAMU
Be/IMYMHAMM,

Vcnosnb3oBaTb TEOPEMbI CUHYCOB M KOCUMHYCOB /1 HAXOX/AEHUA Pas/InyHbIX
3/IEMEHTOB TPEYrofibHUKa («peLleHne TPeyrosibHUKOB»), MPUMEHATb UX Mpw
PeLLeHNM reoOMeTPMYeCcKMX 3agau.

Brnagetb  NOHATMAMM  npeobpa3oBaHus  MOLOOUSA,  COOTBETCTBEHHbIX
3/1EMEHTOB NOJ06HBIX uryp. Monb3oBaTLCA CBOMCTBAMU NOA0OUSA NPOU3BOJIbHbIX
uryp, yMmMeTb BbIYMCNATb [/IMHbI W HaxoAuTb Yr/bl Y MOAOGHBLIX Uryp.
[MpUMeHATL CBOWCTBA MOAOOMA B MPaKTUYECKMX 3adadax. YMeTb MNPUBOAMTH
npuMepbl NOA0BHbLIX UTYP B OKPYXKAKOLLEM MUPE.

Monb30BaTbCs TeopemMamu 0 NMPOU3BEAEHNN OTPE3KOB XOpA, O NPOu3BeaeHNN
OTPe3KOB CEKYLLMX, O KBaApaTe KacaTe/lbHON.

Monb30BaTbCA BEKTOPaMW, MOHMMATb WX TEOMETPUYECKUA U (hU3MYECKUI
CMbIC/l, MPUMEHATb WX B PELUEHUN TeOMETPUYECKUX W (DU3NYECKUX 3aaad.
MpUMeEHATb CKaIAPHOE NPOM3BeLEeHME BEKTOPOB A5 HAXOX/AEHNSA 4JIUH 1 YT/0B.

Monb30BaTbCs METOAOM KOOPAMHAT Ha MIOCKOCTW, MNPUMEHSATL €ero B
PeLUEHNN TeOMETPUYECKNX U MPaKTUYECKMX 3aaau.

Bragetb MOHATUAMK MPaBU/IbHOMO MHOTOYrofibHUKA, AJIMHbI OKPYXXHOCTW,
[JIMHBI YTV OKPY)KHOCTW U pafuaHHOM Mepbl yrna, yMeTb BblUMCAATb NAoLWaib
Kpyra v ero yacteid. MpUMeHsTb NONYyYEHHbIE YMEHMWS B MPaKTUYECKMX 3afadax.

Haxoautb ocu (MM UEeHTPbl) CUMMETPUM (Uryp, NPUMEHSATL ABUXKEHUS
MNOCKOCTW B NPOCTENLLUNX ClyYasX.

[MpUMEHATb MOMyYeHHbIE 3HAHWA Ha MpPaKTUKe — CTPOUTbL MatemaTuyecKkue
MoZenu ANs 3afay peasibHOM XM3HU U NPOBOANTL COOTBETCTBYHOLLME BbIYUCIEHNS
C MPUMEHEHMeM nofobusi U TPUrOHOMETPUYECKUX (YHKUMIA (MONb3ysAchb, rae
He0BX0AMMO, KasIbKyNATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
MpocTenmne reomeTpuyeckme Urypbl n
1 mf cBoiicTea. M3me epHme reomg I/IyLIF;CKVIX 14 bubnnoreka LIOK
' P P https://m.edsoo.ru/7f415e2e
BE/INYMH
bubnunoteka LLOK
2 TpeyronbHmku 22 1 https://m.edsoo.ru/7f415e2e
3 MapannenbHble NpsMble, CyMMa YrioB 14 1 Bubnuoteka LIOK
TpeyrosbHNKa https://m.edsoo.ru/7f415e2e
4 OKpY>XHOCTb U KpYr. ['eomeTpuyeckume 14 1 bubnunoteka LIOK
NOCTPOEHNA https://m.edsoo.ru/7f415e2e
. bnbnuoteka LLOK
S MosTOpeHue, 0600LIeHNe sHarwiA 4 1 https://m.edso00.ru/7f415e2e
OBLEE KOJIMYECTBO YACOB N0 NPOrPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
iy bubnunoteka LLOK
! HETLIPEXYTONBHIKN 12 ! https://m.edsoo.ru/7f417e18
Teopema Paneca 1 Teopema o
2 MPONOPLMOHANbHbIX OTPe3Kax, NoAobHbIe 15 1 bubnnoreka LIOK
’ https://m.edsoo.ru/7f417e18
TPEYrofibHUKM
Mno b. HaxoxzeHve nnowaaen
3 Tpe I-:-lI(fIJflIleflkos n I|£\I|/|Horo ronu:iglx dour 14 1 Bubnmotexa LIOK
Pey y yp- https://m.edsoo.ru/7f417e18
Mnowaan NoAo6HbIX Guryp
4 Teopema Mudparopa 1 Havana 10 1 bubnunoteka LIOK
TPUrOHOMETPUU https://m.edsoo.ru/7f417e18
YT bl B OKPY>KHOCTU. BrivcaHHbIe 1
5 OMUCaHHbIE YETbIPEXYTOIbHUKMW. 13 1 Bubnmoteka LIOK
KacaTefibHble K OKpY>XHOCTU. KacaHue https://m.edsoo.ru/7f417e18
OKPY>XKHOCTEMN
. bnbnuoteka LLIOK
6 MosTOperue, 0606LeHIe 3HaHMiA 4 1 https://m.edsoo.ru/7f417e18
OBLLEE KOJTMYECTBO YACOB N0 NMPOrPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NporpaMmmsl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
TpuroHomeTpns. TeopeMbl KOCUHYCOB U 16 1 Bubnnoteka LLOK
CMHYCOB. PellieH/e TpeyronbHUKOB https://m.edsoo.ru/7f41al2c
MpeobpasosaHue Nogobus. Metpuyeckme 10 1 Bubnmnoteka LLOK
COOTHOLLEHWUA B OKPY>KHOCTU https://m.edsoo.ru/7f41al2c
Bubnmoteka LLOK
BekTopb! 12 1 https://m.edsoo.ru/7f41al2c
JexapToBbl KOOPAMHATLI Ha NMI0CKOCTH 9 1 bubmmoreka LIOK
P PA https://m.edsoo.ru/7f41al2c
MpaBunbHbIE MHOTOYTONbHUKK. nnHa
Olf HOCTW 1 N0 ' b Kpyra & 8 bubmmoreka LIOK
Py AAs Kpyra. https://m.edsoo.ru/7f41al2c
BbluncneHve nnowanen
[BWXeHns nnockocTu 6 bubmmoreka LIOK
https://m.edsoo.ru/7f41al2c
lMoBTOpeHWe, 0606LeHKE, CUCTEMaTM3aLMSA 7 ) Bubnmoteka LLIOK
3HaHWUN https://m.edsoo.ru/7f41al2c
OBLWEE KOJIMYECTBO YACOB INO NMPOIrPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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