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HHOACHUTEJBbHAA 3AIIUCKA

['eomeTpust Kak OIMH W3 OCHOBHBIX Pa3JeNoOB IIKOJIbHOM MAaTEeMaTHUKH, UMEIOIIUNA CBOEH LEIbIO
o0ecreynTh HM3y4YeHHE CBOWCTB M pa3MepoB (UTryp, MX OTHOUICHHH M B3aWMHOE PAaCIOJIOKEHUE,
OMHpAETCS] Ha JIOTUYECKYIO, JOKa3aTeNbHYIO JIMHUIO. L[eHHOCTh M3ydeHUsi reoMeTpuu Ha YpPOBHE
OCHOBHOTO 001Iero oOpa3oBaHMs 3aKIIOYaeTcs B TOM, YTO OOYYAIOUIMHCS YYHUTCS MPOBOAUTH
JIOKa3aTeNIbHbIE PACCYXACHUSI, CTPOUTHh JIOTMUECKHUE YMO3AaKIIOUEHHUS, [OKa3bIBaTh HCTHUHHBIC
YTBEPXKIECHUS U CTPOUTHh KOHTPIPHUMEPHI K JIO)KHBIM, MPOBOAUTH PACCYXKICHHUS «OT IPOTUBHOTO,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIHPOBATH OOPATHBIC YTBEPKIACHHUS.

Bropoii menbi0 u3ydeHUsT T€OMETPUM SBIISICTCS HUCIOJIb30BaHME €€ KaK WHCTPYMEHTa Ipu
pEUIEHUN KaK MaTeMaTU4YEeCKHUX, TaK M NPAKTUYECKHUX 3a7ad, BCTPEUYAIOIIHUXCS B PEAJbHOU >KU3HHU.
OOy4aromuiics TOKEH HayUYUTHCS OMPENIETUTh T€OMETPUIECKYI0 (DUTYPY, OMUCATh CIIOBAMU JaHHBIN
4epTEéX WM PUCYHOK, HAWTH IUIOMIA/b 3€MEIBHOTO YYacTKa, PAacCUUTaTb HEOOXOAUMYIO IJIUHY
OINITOBOJIOKOHHOTO Ka0euns uiau Tpedyemble pa3Mephbl rapaxka AJisi aBTOMOOMIIA. DTOMY COOTBETCTBYET
BTOpasi, BbIUUCIUTEIbHAS JUHUS B HM3y4eHUM TreoMmerpuu. [Ipu peuieHun 3agad MNpakTHUECKOTO
XapakTepa 00y4Jaromuics YIUTCS CTPOUTh MAaTEMAaTHUYECKUE MOJIEITH PEATbHBIX JKU3HEHHBIX CUTYAIIUH,
MIPOBOJIUTH BHIYMCIICHUS U OLICHUBATh aJI€KBATHOCTh MOJIYYEHHOTO pe3yJIbTaTa.

Kpaiine BakHO mNOAYEPKMBATH CBSI3M TEOMETPUU C JPYTUMU YYEOHBIMH TNPEIMETAMH,
MOTHBHPOBATh HCIOJIb30BaTh ONPEICIICHUS I'eOMETPUUYECKUX (PUTYyp U MOHITHM, 1€MOHCTPUPOBATH
MPUMEHEHHE TOJYYEHHBIX YMEHHUI B (PU3UKE M TEXHUKE. DTU CBSA3HM HauOolee SIPKO BUIHBI B TEMax
«BexkTope», « TpuroHOMETpHYECKHE COOTHOMEHUM Y, «MeTton koopauHat» u « Teopema ITudaropar.

VYueOubiii kypc «l'eomMeTpusi» BKIIOYAET CJEIYIOIIME OCHOBHBIE pa3fesibl COJCPKaHUS:
«["eoMeTrpuueckre GUTYpHl U X CBOWCTBa», «VI3MepeHHe T€OMETPUUYECKUX BEITHUUH», «JleKapTOBbI
KOOPJMHATHI Ha TUIOCKOCTHY, «BekTOophI», «JIBUXKEHUS TIIIOCKOCTHY, «IIpeobpa3zoBanus mogo0us.

Ha m3yuenune yuebnoro kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kimacce — 68 yacoB (2 yaca
B HeJeN0), B 8 Kitacce — 68 yacoB (2 yaca B Heien0), B 9 kiacce — 68 yacoB (2 4aca B HEJIEII0).

COJEP)KAHUE OBYYEHUA
7 KJIACC

HavanpHele mnoHsTus reomerpuu. Touka, mpsMas, OTpe30K, Jyd. Yrou. Bunasl yrios.
Beprukanbnbsle U cMexHbIe yribl. buccekrpuca yria. JlomaHas, MHOroyronsHuk. IlapamiensHoCTs U
HEPIECHIUKYJIIPHOCTD IPSAMBIX.

Cummerpuunble gurypsl. OCHOBHBIE CBOICTBa OCeBOW cUMMeTpuH. [IpuMepsl cumMmeTpuu B
OKPY’KaIoIlleM MUpE.

OCHOBHBIE TOCTPOEHUSI C MOMOULIBIO LIUPKYJIST W JuHEWKkd. TpeyronbHuk. Beicota, Menunana,
OuccekTpuca, UX CBOICTBa.

PaBHOOenpeHHBIN U paBHOCTOPOHHUN TpEyroyibHUKH. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOTO TPEYroyibHUKA. [IpU3HaKy paBeHCTBA TPEYTrOJIbHUKOB.

CBoiicTBa U NpU3HAKYU MapajuieNbHbIX NpsiMbIx. CymMma YIJIOB TpeyrojibHUKA. BHeuiHue yribl
TPEYrOJIbHUKA.

IIpsimoyronbHbll  TpeyroibHUK. (CBOWCTBO MEIMaHbl IPSAMOYIOJIBHOIO  TPEYrOJIbHHKA,
IIPOBEAEHHON K runoTenyse. [Ipu3Haku paBeHCTBa IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 1IpAMOyroapHbIi
TPEYTOJIBHUK C yriaoM B 30°.



HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O MJIMHE JIOMAHOW,
TeopeMa o 0oJbIIeM yriie U OoJiblleil CTOpoHE TpeyroybHuKa. Ilepnenankysp 1 HaKJIOHHAs.

I'eomeTprueckoe Mecto Touek. buccekTpuca yria U cepeIMHHBIN NEPIEHANKYISAP K OTPE3KY KaK
F€OMETPUUYECKUE MECTA TOYEK.

OKpy’KHOCTb M KpYT, XOp/a U JUaMETP, UX CBOMCTBA. B3auMHOE pacrnoyioskeHue OKpy>KHOCTU U
npssMoi. KacarenbHast m cekymas K OKpyXHOCTH. OKpyKHOCTb, BIMCaHHas B yroy. BnucaHHas u
ONMCaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronpauku. Ilapamnenorpamm, ero npu3Haku M cBoWcTBa. YacTHele ciydau
napajiesiorpaMmMoB  (IpSMOYTOJBHUK, poMO, KBaJpaT), MX TPU3HAKKM W CBOMCTBAa. Tpamenus,
paBHOOOKas Tpamnerus, e€ cBoiicTBa U npusHaku. [IpsMoyrosbHas Tpanenus.

Meron ynBoenus Menuanbl. lLleHTpanbHas cummerpusa. Teopema @aneca u Teopema o
MPONOPIUOHAIBHBIX OTPE3KaX.

Cpennue nTMHUM TpEeYrobHUKA U Tpanenuu. LleHTp macc TpeyrojpHukKa.

[TomoGue TtpeyroapHuKoOB, KOdGduMeHT moaoousa. I[lpusHakum mOMOOUS TPEYroTHLHUKOB.
[TpumeHeHne NoA00Ms PH PELLICHUH MPAKTUYECKUX 3a/1ad.

CpoiictBa TuIOmazeil reomerpudyeckux ¢uryp. DopMynsl A IUIOMIATU  TPEYroJIbHUKA,
napasuiesorpamMmma, pom0a u tpanenuu. OTHOIIEHUE TUToMaAeH o100HBIX GUTyp.

Beruucnenue nionmiaieit TpeyroibHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. [lpumenenne Teopemsr [Tudaropa npu pemieHun MPaKTHYECKUX 3aad.

CHuHYC, KOCHHYC, TaHI'€HC OCTPOIrO YyIJla MpsSMOYTOJIbHOIO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXAecTBO. TpuroHomerpuueckue Gpyakiuu yrios B 30, 45 u 60°.

BrycanHble 1 IEHTpAJIBHBIE YIJIbI, YTOJI MEKY KaCaTEIbHOU U XOPAOU. YTIIbI MEKIY XOpJIaMH U
ceKyuuMu. BrnucaHHple M ONMCaHHbIE YETHIPEXYrOJbHUKH. B3anMHOe pacnosiokeHue JByX
okpykHocTell. Kacanue okpyxHocteil. O01mue kacateiabHbIe K IByM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanrerc yrioB ot 0 mo 180°. OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
DopMyIbl IPUBENCHHUS.

Pemenne tpeyronbHUKOB. Teopema KOCMHYCOB M TEOpEMa CHHYCOB. PelieHue ImpakTHUYecKuX
3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

IIpeoOpa3zoBanue nogo6us. [logobre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mHpou3BEAEHHUU OTPE3KOB XOpJ, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYIIMX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bekrop, 1inrHa (MOAYyIb) BEKTOPA, COHANPABIEHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAaIpaBJIECHHbIE
BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAlMU HAJl BeKTOopaMu. PasznokeHue
BEKTOpa IO JABYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE NMPOU3BENCHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0XKIEHUS JAJIMH U YIJIOB.

JlexapToBbl KOOPAMHATHI Ha IJIOCKOCTU. YPAaBHEHUS MPSIMOM U OKPYXHOCTHM B KOOpJMHATaX,
[IEPECEUCHUE OKPYKHOCTEH U NPSAMBIX. METOJ KOOPAMHAT U €0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOrOYroiabHUKHU. JliMHA OKpyKHOCTH. ['pamycHass W paauaHHas Mepa yria,
BBIUMCJICHHUE JUIMH OyT OKpykHOCTeW. [lmomane kpyra, cekropa, cermMeHTa.

JIBIDKEHMsI TJIOCKOCTH M BHYTPEHHHE CHMMETpUU (Uryp (3JIeMEHTAapHBIE IMPEICTaBICHUS).
[TapannensHbiii epenoc. [ToBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE Ppe3yJbTaTbl OCBOCHMS IporpaMMmbl ydyeOHOro kypca «Il'eomeTpusi»
XapaKTepU3yIOTCsL:

1) narpuoTnyeckoe BOCIIUTAHUE:

MIPOSIBJIEHUEM HMHTEpEca K MPOLUIOMY M HACTOAILEMY POCCUMCKOW MaTeMAaTUKH, [IEHHOCTHBIM
OTHOLIEHUEM K TOCTHKEHHUSAM POCCHUCKUX MATEMAaTUKOB U POCCUHCKON MaTeMAaTHYECKOW IKOJIBI, K
HCIOJIb30BAHUIO 3TUX JOCTH)KEHUM B APYrUX HayKax U NPUKIaIHBIX chepax;

2) rpa:kaqaHcKoOe M JyXOBHO-HPAaBCTBEHHOE BOCIIMTaHHE:

TOTOBHOCTBIO K BBINOJHEHUIO O0O0s3aHHOCTEH TpakJaHWHA M peaju3aluyd ero Ipas,
IPEJCTaBICHHEM O MaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHHUPOBAHMS PA3IMYHBIX CTPYKTYD, SBJICHUH,
MpoLEeaYyp TpakJaHCKOIro 0oOIIecTBa (HampuMep, BHIOOPHI, ONPOCHI), TOTOBHOCTHIO K OOCYKIECHUIO
TUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JAOCTHKEHUH HayKH, OCO3HAHUEM
BaKHOCTU MOPAJIbHO-3TUUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOe BOoCIUTaHHE:

YCTaHOBKOM Ha AaKTHBHOE YYacTHE B PEIICHUM IPAKTUYECKUX 3aJad MaTeMaTHYeCKON
HaIpaBICHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTeMaTHUECKOro OOpa3oBaHMsA HA MPOTSIKEHUU BCEH
KHU3HU JUIS YCHIENIHOM MpOo(ecCHOHANbHON IESTENIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHH,
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM MHIUBHIYaJIbHOM TPAEKTOPUU 0Opa30BaHUS M )KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) acTeTM4YecKOe BOCMIUTAHME:

CHOCOOHOCTBIO K HMOIMOHAIBHOMY UM O3CTETHUYECKOMY BOCHPHUSATHIO MaTeMaTHYEeCKHX
OOBEKTOB, 33a7a4, PEIICHH, PAacCYy)KICHNH, YMEHUIO BHIETh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 O3HAHUSA:

OpUEHTalle B JEeATeIbHOCTH HAa COBPEMEHHYID CHUCTEMY HAy4yHBIX HpEJICTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTUS 4EJOBEKa, NPUPOABI M OOLIecTBa, MOHHUMAaHUEM
MaTeMaTHYeCKOM HayKH Kak c(hepbl 4eJT0BEYECKON A TEIbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAUUMOCTH
JUISL Pa3BUTHS HUBUIIM3ALUH, OBJIQJICHUEM SI3bIKOM MaTEMAaTUKH U MaTEMaTHYECKON KyJIbTypol Kak
CPEICTBOM IIO3HAHUS MHpA, OBJAJEHUEM MPOCTEUIIMMHU HAaBBIKAMU HCCIIEJOBATEIbCKON
NeSITEIbHOCTH;

6) puznyeckoe BocnuTaHue, (POPMUPOBAHUE KYJIbTYPbI 30POBbSl U 3MOLUOHAJIBLHOIO
Os1aromoJsry4ms:

TFOTOBHOCTBIO MPUMEHSATh MaTeMaTUUYECKUE 3HAHUSA B MHTEPECax CBOETO 3/I0pOBbS, BEICHUS
3JI0pOBOr0 00Opa3a *HM3HHM (340pPOBOE NHTaHHE, COAJAaHCUPOBAHHBIM PEXHUM 3aHATUH U OTABIXA,
perynsipHas (usnyeckass aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HABBIKA PE(IEKCUH, NMPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY M TaKOIo ke MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYECKOEe BOCIIUTAHME:

OpUEHTallel Ha NpPUMEHEHHWE MaTeMaTHMYeCKMX 3HAHMWM I pelleHus 3axady B 00J1acTh
COXPAHHOCTH OKpYKAIOWIEH Cpeapl, IUIAHWUPOBAHMS TIIOCTYIIKOB M OLCHKM WX BO3MOYKHBIX
MOCTIEICTBUM JII OKpYXarolllel cpelbl, OCO3HAHMEM TIJI00aJBbHOTO XapaKTepa 3KOJOTHYECKUX
npoOJieM U MyTe UX PEIICHHUS;

8) ajanTanus K M3MEHAMIUMCS YCJIOBUSAM COLMAJIBHON M IPUPOAHOH Cpeabl:



TOTOBHOCTBIO K JIEMCTBUSIM B YCIOBUSIX HEONPEAEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYIO HESATEIbHOCTb, B TOM YHUCJIE YMEHHUE YUUTBHCSA Yy APYTUX
JoJiel, mpruodpeTaTh B COBMECTHOM ESATEIbHOCTH HOBbIE 3HAHUS, HABBIKW U KOMIIETEHIIUH U3 OIbITa
APYTHX,

HEOOXOAMMOCTBIO B (POPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4YHcie (HOPMYIHPOBATH HICH,
MOHSTHSI, TUNOTE3bl 00 OOBEKTAaxX M SIBICHUSAX, B TOM YMCJIE paHEee HEU3BECTHBIX, OCO3HABAThH
Ae(QUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INITAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBAaTh CTPECCOBYIO CHUTYAllMIO, BOCIIPUHMMATh CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTHUPOBATH MPHUHMMAEMbIE pEIICHUS U JeHCTBHUS,
(dbopMynMpOBaThH M OLICHUBATH PUCKHU U MOCIIEACTBUS, HOPMUPOBATH OMBIT.

METANIPEJMETHBIE PE3YJIBTATbBI
Ilo3naBaTenbHBbIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHUS

Ba3oBrble Jjornyeckue neicTBUA:

®BBLIABJIAITh M XapPAKTEPU30BATh CYIIECTBEHHBIC IPU3HAKA MATEMAaTHUYECKHUX OOBEKTOB,
MOHSITHI, OTHOIICHUIH MEXIy MOHATUSAMH, (POPMYIUPOBATH OINPEAeICHUS MOHITHI, YCTaHABIUBATh
CYIICCTBCHHBIN MPU3HAK KIacCU(PUKAIMK, OCHOBAHUS JJisi OOOOIICHHUS W CPABHCHHS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN3A;

® BOCIIPUHUMATh, (HOPMYIUPOBATH M TNPEOOPa30OBLIBATH CYKICHHS: YTBEPAWUTEIbHBIE W
OTpHULIATEIbHBIC, €IMHUYHBIC, YACTHBIC M OOIIIKE, YCIOBHBIC;

® BEISBJISTH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M WM TIPOTHBOpPEYHs B (aKTax,
JAHHBIX, HAOIOJICHUSX U YTBEPXKICHUSX, MTPEJIaraTh KPUTEPUH TSl BBISIBJICHUS 3aKOHOMEPHOCTEH
Y TIPOTHBOPEYHUIL;

e [eJIaTh BBIBOJIBI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTHBHBIX M HMHIYKTHBHBIX
YMO3aKIFOUEHUN, YMO3aKIIOUECHHI 110 AaHAJIOTHUH;

e pazbupaTh J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPXKIACHUH (MpsMBbIE U OT MPOTHUBHOTIO),
MPOBOJNTH CAMOCTOSITENILHO HECIIOKHBIE JOKA3aTeIbCTBA MAaTeMAaTHUECKUX (DaKTOB, BHICTPAUBATh
apryMEHTAIMI0, TPUBOJUTH TPUMEPHl W  KOHTPIPUMEPHL, OOOCHOBBHIBATH COOCTBEHHBIC
pacCyX/JIeHus,

® BEIOMpATh Ccr10co0 penieHus y4yeOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BapHUAHTOB PELICHMUS,
BbIOMpaTh HanboJee MOIXOASAIINIA ¢ YIETOM CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPHEB).

Ba3oBrble ucciea0BaTEIbCKHE AeHCTBHS .

® [ICTI0JIb30BaTh BOMPOCHI KaK MCCIEI0BATENIbCKUI MHCTPYMEHT MO3HaHUSA, (GOPMYyIHpPOBAThH
BONIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, MPOOIEMY, CAMOCTOSTEIIEHO YCTaHABIMBATH UCKOMOE U
JTaHHoe, OPMHUPOBATH THUIOTE3Y, aPTYMEHTUPOBAThH CBOIO MO3HIINIO, MHEHUE;

®[IPOBOJINTh IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUIaHY HECJIOXHBIA 3KCIIEPUMEHT,
HEOOJIBIIIOE HWCCJICOBAHWE TI0 YCTAaHOBJICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKoro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEXKIY COOOi;

® CaMOCTOSITEILHO (OPMYITHPOBATh OOOOIIEHHUS W BBIBOABI IO PE3YyIbTaTaM IMPOBEAEHHOTO
HAOJIIO/ICHUs, UCCIIEIOBaHUs, OIICHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3yIbTaTOB, BBIBOJOB U
000011IeHMHIT;

® [IPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHUE MPOLECCA, a TAKKE BBIIBUTATh MPEAIOIOKEHUS O €r0
Pa3BUTHU B HOBBIX yCJIOBUSX.

Pa6Gora ¢ undgopmaumeii:



® BEISIBJISTh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(OpPMAIHH, JAHHBIX, HEOOXOJUMBIX IS
pelieHus 3a/1auu;

® BEIOMpATh, AHANU3UPOBATh, CUCTEMATH3UPOBATH U WHTEPIPETHPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (DOPM MPEICTABIICHNUS;

e BEIOMpaTh (hopMy MpeacTaBieHuss MHDOpPMAMKM W WIUTIOCTPUPOBATH pEIIaeMbIe 3a/lauu
cXeMaMu, IuarpaMMaMu, UHOHM TpaduKoit 1 UX KOMOWHAIIUAMU;

® OIICHUBATh HAAEIKHOCTh HMH(POpPMAIMH TIO KPUTEPHSIM, NPEIIOKCHHBIM YUUTEIEM WIH
chopMyITUPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

® BOCIIPUHUMATh U (DOPMYNIHPOBATH CYKIECHHUS B COOTBETCTBHHM C YCJIOBHSIMU M LEISIMH
oO1IeHHsI, ICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JTaBaTh MOSICHEHUSI IO X0y PEIICHUS 3a/1a4yi, KOMMEHTHPOBATh MOJYYEHHBIN PE3YIIbTaT;

®B X0Je OOCYXKACHHs 3a/JaBaThb BOIPOCHI MO CYHIECTBY OOCYKIaeMOW TEMbl, MPOOJIEMBI,
pemiaeMoil 3a/auu, BBICKA3bIBATh HJICH, HAICJICHHBbIE HAa TOUCK PEIICHHUS, COMOCTABISATH CBOHU
CYXKACHHS C CYKICHHSIMH JIPYrMX YYaCTHUKOB AMaliora, oOHapyXUBaTh pa3jiMuude U CXOJICTBO
MO3UINH, B KOPPEKTHOH opme hOopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

® [IPE/ICTABIISATh PE3Y/NbTAaThl PEIICHUS 3a/Jayd, SKCIEPUMEHTA, HCCIIEIOBaHMs, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POpMAT BBICTYIJICHUS C YYETOM 3a/ay Mpe3eHTalud U 0COOEHHOCTEH
ayJIUTOPHH;

® [IOHMMATh M HUCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaTbHOW PabOTHI MPHU
pelIeHu y4eOHBIX MaTEMAaTUYECKHX 3a]1a4;

® [PUHUMATH 1I€JIb COBMECTHOM [€ATEIbHOCTH, IUIAaHUPOBATh OPraHU3AIMI0 COBMECTHOU
paboThI, pacnpeneisaTh BUILI padOT, JOrOBApUBATHLCS, 00CYKIATh MPOIECC U Pe3yJbTaT PabOThI,
0000111aTh MHEHHUS HECKOJIBKUX JIFOIEH;

® yJaCTBOBATh B TPYIIIOBBIX (hopmax paboOThl (0OCYXKICHHS, OOMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIOJIHATH CBOIO YaCTh pabOThI M KOOPAUHUPOBATH CBOU ACHCTBUS C IPYTUMU
YJIeHaMd KOMAaHJbI, OIEHWBATh KAadeCTBO CBOETO BKJIaJa B OOIMMUNA TPOAYKT IO KPUTECPHUSM,
chopMyITUpPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBHSI.

PeI‘yJIﬂTHBHI)Ie YHUBEpPCAJIbHBbIC y‘leﬁl—lble JelCcTBUA

Camoopranu3anus:

® CAMOCTOSITEIbHO COCTAaBJIATH IJIaH, aJTOPUTM pElIeHHs 3a/1auul (WM €ro 4acTb), BHIOMpPATh
croco0 pemeHus C Y4€TOM HMMEIOIMXCA PECYpCOB U COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEUICHHM ¢ y4ETOM HOBOU MH(MOPMALIUU.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

®BIAJCTh CHOCOOAMHM CaMOMPOBEPKH, CAMOKOHTPOJS TMpollecca W pe3ylbTaTa pelleHus
MaTeMaTHUYEeCKOM 3a1auH;

® [IPEJIBUJIETh TPYIHOCTH, KOTOpPHIE MOI'YT BO3HUKHYTh IpPU PEUICHUWU 3aJa4d, BHOCHTH
KOPPEKTUBHI B IEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAWEHHBIX OIMIMOOK, BBISBICHHBIX
TPYIHOCTEN;

® OIICHMBATh COOTBETCTBUE pe3yjbTaTa ACATEIBHOCTH IOCTABICHHONW WEINM M YCJIOBHSM,
OOBSACHITh MPUYUHBI JTOCTHKCHUS WJIM HEIOCTHKEHUS €M, HaXOJUTh OIIUOKY, /1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

NNPEIMETHBIE PE3YJIBTATBI



K xoHI1y 00y4eHus B 7 KJIacce 00yJarOIIUNUCS MTOTYIHT CISAYIONIUE TPEIMETHBIC PE3yIbTATHI:

PacrioznaBaTh u3ydeHHbIE TE€OMETpUYECKHE (UTYphl, ONpeNesTh HMX B3aHUMHOE
pacrosioxkeHue, n300pakaTh reoMeTpuUecKre (PUryphl, BHIIOIHATh YEPTEKHU 110 YCIOBUIO 3a7aUH.
W3MepsaTh NUHEWHbIE U YIJIOBbIE BEIMUYMHBL. PemiaTh 3a1aud Ha BBIYUCIEHHWE JUIMH OTPE3KOB U
BEJINYUH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIWYMH IPEIMETOB B PEAIBHOM KHU3HH,
pa3MepoB NMPUPOAHBIX 00BEKTOB. Paznuyare pa3mMepsl 3TUX 0OBEKTOB IO MOPSIIKY BETUUHHBI.

CTpouTs 4epTeXU K FEOMETPUUECKHUM 3a/1adaM.

[lonb30BaTbes MpU3HAKAMU PaBEHCTBA TPEYTOJILHUKOB, UCIOJIb30BaTh MPU3HAKU U CBOICTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB MPHU PELICHUH 3a/1a4.

IIpoBOANTH TOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[lonb30BaThcs MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOWCTBOM
MEJIMaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MpPSMOYTrOJIbHOTO TPEYroJbHUKA, B  PEIICHUH
re€OMETPUUYECKHX 3a7au.

OnpenensaTs NapaielbHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HUMHU
cexymas. OnpenensaTs MapauieNbHOCTh NMPSAMBIX C MOMOLIBK0 PAaBEHCTBA PACCTOSHUM OT TOYEK
OJITHOM IIPSIMOM 10 TOYEK JPYrou MpsIMOM.

Pemate 3a1aun Ha KieTyaToit Oymare.

[IpoBoauTh BBIMMCIEHHS M HAXOJIUTh YHMCIOBbIE M OYKBEHHbIE 3HAYCHHsS YIJIOB B
reOMETPUUECKHX 3aJa4ax C MCIOJb30BAaHUEM CYMMBI YIJIOB TPEYIOJbHUKOB U MHOTOYIOJLHUKOB,
CBOMCTB yrjoB, 00pa30BaHHBIX MPHU MEPECEUCHUU ABYX MapaliebHbIX MPIMBIX cekymieil. Pemarsb
IIPAKTHYECKHE 3a/1a4l Ha HAXOX/ICHUE YIJIOB.

Bnanetrs noHATHEM T'€OMETPUUYECKOTO MECTA TOYEK. YMETh ONpeAeATh OUCCEKTPUCY YIIa U
CepEeIMHHBIN NEPIEHAUKYIISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

@opMyIMpOBaTh OINpPEAEIEHUS OKPYKHOCTH W Kpyra, XOpAbl M JUaMeTpa OKpPYKHOCTH,
MOJIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA MTPU PEIICHUHN 33]1a4.

Bnanets noHsATHEM ONMCAHHOMN OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ LIEHTP.
[Tonp3oBatbest (hakTaMH O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOJIBHUKA MEPECceKaloTcsi B OJHOU
TOYKE, U O TOM, YTO CEPEIHMHHBIC NEPHEHIUKYISAPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCS B
OJTHOH TOUYKE.

Bragere DNOHATHEM — KacaTelIbHOM K  OKPYXKHOCTH, IIOJIB30BaTbCA  TEOPEMOU O
MEPHEHAUKYJIIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEIEHHOIO K TOUKE KaCaHUsl.

[lonp30BaTbcs  NPOCTEMIIMMU  TFEOMETPUYECKHMMM  HEPABEHCTBAMM, IIOHUMAaTh  UX
MIPAKTUYECKUI CMBICII.

IIpoBOANTHE OCHOBHBIE T€OMETPUYECKUE TIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JINHEHKH.

K xoH1y 00y4eHus B 8 kjiacce 00yJaromuiicst HOXy4UT CIEAYIOUINE TPEIMETHBIE PE3YIbTaThI:

Pacno3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI, IIOJIb30BATHCS HX
CBOMCTBAMM IIPH PELICHUH F€OMETPUUECKUX 3aad.

[IpuMeHATH CBOICTBA TOUKH MEPECEUEHUs] MEANAH TPEYTrOJIbHUKA (LIEHTPa Macc) B PELLIEHUU
3a/1a4.

Bnagers noustHeM cpeiHel JIMHUM TPEYTrOJAbHUKA U TPANel, IPUMEHSITh UX CBOMCTBA MpH
pemieHun reoMmerpudyeckux 3axad. llone3oBatecs  Teopemon Panmeca M TEOpeMOHM O
MIPONOPLUMOHAIIBHBIX OTPE3KaX, IPUMEHATh UX ISl PEIIECHUs MPAKTUYECKUX 3a/1a4.

[IpuMeHATH MPU3HAKU [10100MSI TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKHUX 3a/1aU.



[Tonb3oBatbess Teopemoit [ludaropa nns pemeHuss TeOMETPUYECKUX U MPAKTUYECKUX 3a/a4.
CTpouTh MaTeMaTUYECKYI0 MOJEIb B IPAKTHUUECKUX 3a/ayaxX, CaMOCTOSITENIbHO AENaTh YEPTEX U
HAXOJUTh COOTBETCTBYIOIINE JJIUHBI.

Bnagerp mnoHATHAMH CHHyca, KOCHHYyCa M TaHIT€HCAa OCTPOro yrja MHpsSMOYTOJbHOTO
TpeyrojabHuKa. [101p30BaThCS ITUMU NOHIATUSMM ISl PELICHUS TPAKTUUYECKUX 3a/au.

Bbruncnsate (pa3iauuHbIMM crIocOoOamMM) IUIOIIA b TPEYTOJbHUKA U MJIOMAAH MHOTOYTOJIbHBIX
¢uryp (momb3ysichb, rie HEOOXOAMMO, KalbKyinsaTopoMm). [IpUMEHSATh MONyYeHHbIE YMEHHUS B
MIPAKTUYECKUX 3a]a4ax.

Bragers NOHATHAMYU BOMCAHHOTO M HEHTPAJIIBHOIO YIJIA, UCIIOJIB30BATh TEOPEMBI O BIIUCAHHBIX
yriax, yriax MeXIy XopAaMu (CeKyIIMMHM) U yIiie MeXIy KacaTelabHON M XOpAoi Hpu pelieHun
reOMETPUUYECKHX 3ajay.

Brnagere NOHSATHEM OINKMCAHHOIO YETBHIPEXYTOJbHUKA, NPUMEHSATH CBOMCTBA OIMCAHHOTO
YeThIPEXYTOJIbHUKA IIPU PEIICHNN 3a]a4.

[IpuMeHATh MOTyYEHHBIE 3HAHMS Ha IIPAKTUKE — CTPOUTh MaTEMAaTHYECKHE MOJEIH I 3a1a4
peanbHON JKU3HU M MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C NPUMEHEHHEM MOA0OHsS U
TPUTOHOMETPUH (IIOJIB3YSCh, IJI€ HEOOXO0AUMO, KAJIbKYIISITOPOM).

K koH1y 00y4yeHust B 9 kj1acce 00yqaronuiics moayduT CIASAYIOIINE TPEAMETHBIC Pe3yIbTaThI:

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C UX MOMOIIBIO Pa3IUYHbIE
AJIEMEHTHl IMPSMOYTOJIBHOTO TPEYroJIbHUKAa («pELIEHHE MPSIMOYTOJIBHBIX TPEYrOJIbHUKOBY).
HaxoauTts (¢ MOMOIIIBIO KaJIbKYJSTOPA) IIUHBI M YTIIbI ISl HETAOIMYHBIX 3HAUCHUH.

[onp3oBatbest opMynaMu NPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM IS
HAXO0X/I€HHUS COOTHOILIEHUH MEXy TPUTOHOMETPHUUECKUMH BETUYHHAMHU.

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCHUHYCOB I HAXOXICHHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHSTh UX IIPU PELIEHUH F€OMETPUUECKUX 3a/ad.

Bnagerp moHsTHSAMU TpeoOpa3oBaHUs MMOJI0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOAOOHBIX
¢uryp. [lonb3oBaTbes CBOMCTBaAMHU MOAOOUS MPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIATH IJIUHBI U
HaXOJAUTh YIIIbl y MonoOHBIX ¢uryp. IIpuMeHsTs cBOHCTBa MOAOOMS B MPAKTUYECKHX 3ajadax.
YMeTh NPUBOAUTH IPUMEPHI OJA0OHBIX PUTYp B OKPYKAIOIIEM MUPE.

[lonp30BaTbesd TEOpeMaMu O NIPOU3BEIEHUM OTPE3KOB XOpJ, O INPOU3BEIEHUM OTPE3KOB
CEKYILUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpAMU, TOHUMATh UX T€OMETPUUECKUN U (PU3UUECKHI CMBICI, TPUMEHSIThH
UX B PEUICHUU TEOMETPUYECKUX M (U3MUECKUX 3ahay. [IpUMEHSATh CKalspHOE IMPOU3BEICHHE
BEKTOPOB ISl HAXOXKACHUSI UIUH U YTJIOB.

[lonp3oBaTbcsl METOAOM KOOPAMHAT HAa IUIOCKOCTH, TPUMEHSTh €ro B PEIICHHUH
r€OMETPUUYECKHX U MPAKTUYECKUX 3a]1a4.

Brnagers NOHATHUAMM NPaBWIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI OKPYKHOCTH, JIMHBI JyTd
OKPY>KHOCTH M PaJIMaHHOM MEpHI yIiia, yMETh BBIYMCIIATH IUIOIIAAb Kpyra U ero dacrei. [Ipumensats
[IOJIyYEHHBIE YMEHMSI B IPAKTUYECKUX 3a/1ayax.

Haxogute ocu (wnm LEHTPBI) CUMMETpUU (UTYp, TNPUMEHATH IBUKEHHS IUIOCKOCTH B
IIPOCTEUIINX CIIydasix.

[IpuMeHsTH MoNy4YeHHbIE 3HAaHUSI HA IPAKTUKE — CTPOUTH MaTeMaTHUECKHUE MOJIEIH [T 3a1a4
peaNbHON JKU3HH U MPOBOAUTH COOTBETCTBYIOUIME BBIYMCIICHHS C MPUMEHEHHEM MOJI00us U
TPUTOHOMETPUUYECKUX (QYHKIUH (ITONB3YSICH, I/Ie HEOOX0IUMO, KAJIBKYIIITOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC



HaumeHoBaHue KoanuectBo
Ne i/ JIeKTpPOHHBIE (HH(PPOBBIEC)
pa3aesioB M TeM 4acoB
o0pa3oBaTejibHbIE PECYPCHI
MPOrpaMMsbl Bcero
IIpocreiimue
. reOMeTprquKHe burypsr y BuGmorexa LIOK
1 X CBOHCTRA. https://m.edsoo.ru/7f415e2e
H3mepenune
F€OMETPUUECKUX BEJIMUUH
9 Trevro 3 29 bubmuoreka [JOK
JIbHUKU
peyt https://m.edsoo.ru/7f415e2e
. lc'[ap;J;ﬂeng:BHe MpsIMbIE, y BuGmorexa [{OK
yMMa Y https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
0] .
P https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
5 [ToBTOpEeHmE, 0000IIEHNE 4 but6mmoreka [IOK
3HAHU https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 68
10 ITPOI'PAMME
8 KJIACC
KounuecrBo
Ne HaumenoBanue pa3ieinoB u YACOB DJeKTpOHHbBIE (HU(POBHIE)
n/n TeM MPOrpaMMbl o0pa3oBaTeJibHbIE pecypchbl
Bcero
1 YerhnEx Vo 12 bubmuoreka [IOK
THIPEX YT OTBHUKHI
pexyt https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa
5 0 IPOMOPLUHUOHAIIBHBIX 15 bubnmoreka [JOK
OTpe3Kax, MoJJO0HBIE https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKH
Imomans. Haxoxnenue
3 IJIOIIAZAEN TPEYTOJIBHUKOB U 14 bubnuoreka [IOK
MHOT'OYTOJIBHBIX (DUTYD. https://m.edsoo.ru/7f417e18
[Tnomaau nomoOHBIX GUryp
Teopema Iludaropa n bubnuorexa [JOK
4 10
Hayajga TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VYriibl B OKpY>KHOCTH.
,  Dmeeowems | bewesaio
Pexyt ' https://m.edsoo0.ru/7f417e18
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxHocTeit



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
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

[ToBTOpeHme, 0600IIEH e

but6mmoreka [IOK

0 3HAHHM 4 https://m.edsoo.ru/7f417e18

OBIIEE KOJIMYECTBO YACOB 68

I10 I[TPOI'PAMME

9 KJIACC

KoauvecTBo
No n/n HaumeHoBaHue pa3ienoB YACOB DyekTpoHHbIE (IU(POBHIE)
U TeM NPOrpaMMbl o0pa3oBaTe/ibHbIE PeCYPChI
Bcero
Tpuronomerpus. Teopembl
1 K(I))CI/IHYCOB :Ip CI/IH}’COBI? 16 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
Peienne TpeyronbHUKOB
[IpeoGpazoBanue moao0owms.

5 MeTtpudeckue 10 bubnuorexa [JOK
COOTHOIIICHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

but6mmoreka [IOK

3 Bexropet 12 https://m.edsoo.ru/7f41al2c

4 JlexkapTOoBbI KOOPAMHATHI 9 bubnuotexa [JOK
Ha TUIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH. JIJTHHA

5 Oprm}}IIFOCTI/I " HJ'IOZI[IIaIH) 8 bubmmorexa HOK

https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
TIomaaei

6 JIBMOKEHHUS TIOCKOCTH 6 bubmmorexa LIOK

https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, o6001IEHNE, 7 bu6mnoreka LIOK
cucTeMAaTH3ays 3HAaHUHA https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

