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INOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJIOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIIeYNTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HaA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[€eHHOCTh M3y4yeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS IPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKa3bIBATh
WCTUHHBIC YTBEPXKICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT IPHU3HAKOB,
bopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

BTopoii 1enp0 M3ydeHus TE€OMETPUU SBJSETCS HCHOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OTIPEJICIUTh TEOMETPUUYECKYI0 (DUTYpPY, OMHUCATh CIOBAMH JIAHHBIA UYEpPTEX WIH
PUCYHOK, HAWTH TJIOMIAh 36MEJIBHOTO y4acTKa, paCCUYUTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO Kabenss win TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Ipu peieHun 3amay MPAKTUYECKOTO XapaKTepa OOY4arolUNCsS YYUTCS CTPOUTH
MaTeMaTUYECKHUE MOJIETM PEATbHBIX JKMU3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYKCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh IMOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOMYEPKUBATH CBS3M T'€OMETPUU C JAPYTUMH Y4eOHBIMU
peIMEeTaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATHH, IEMOHCTPUPOBATH MPUMEHEHUE TOJYYCHHBIX YMEHHUU B (PU3UKE U
TEXHUKEe. OTH CBA3M HauOoyiee SpKO BUAHBI B TeMax «BekTophi»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPAa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M UX CBOWCTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKapToBbl KOOpAMHATHI HAa  IUIOCKOCTW,
«BekTopbl», «/[BrkeHus miaockoctny, «IIpeodpazoBanus moao0usy.

Ha nsyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Heneno), B 8 Kiacce — 68 yacoB (2 vaca B Henmelwo), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HavanbHble noHATH TeoMeTpun. Touka, npsimasi, OTpPE30K, Jdyd. Yroi. Bunasl
yrioB. BeprukanbHble M cMexHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOTI'OYroyibHUK. [lapannenbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpumepsl CHMMETPUU B OKPYIKAOIIEM MHUPE.

OCHOBHBIE TIOCTPOECHHUS C IMOMOIIBIO LHUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OUccekTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PAaBHOCTOPOHHUW  TpeyroiabHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PaBEHCTBA TPEYIOJBHUKOB.

CBOICTBA M IPU3HAKK NapaJUIEIbHBIX MPSAMBIX. CyMMa yIiIOB TPEYTOJIbHUKA.
BnenrHue yriel TpeyroyJbHUKA.

[IpssmMoyrosibHBIN  TpeyroibHUK. CBOWCTBO MEAHMAHBI MPAMOYTOJIBHOTO
TPEYroJbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIBHBIN TPEYTONBHUK C yIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbLIEH CTOPOHE TPEYrOJIbHUKA.
[lepnenaAUKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpPeOUHHBIN
MEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
pacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenpHas M cexyiias K OKPYKHOCTH.
OkpyXHOCTb, BIHCAaHHAas B Yroy. BnucaHHas W onMCcaHHas OKPYXHOCTH

TPEYTrOJIbHUKA.
8 KIIACC

YereipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHbie
cllydau MapajuieiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema @Paneca u
TEOpPEMA O IPOIOPLUHOHAIIBHBIX OTPE3KaX.

CpenHue MMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp macc TpeyronbHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHue moaooust Mpu pelieHnH NPaKTUIECKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opMynbl A IUIOLIAAH
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIAen
oA0OHBIX GUTYP.

Brruncnenne ninomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopemsbl Iludaropa npu pelnreHUH
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. |pUTOHOMETpHUECKUE (DYHKITUN
yraoB B 30, 45 u 60°.

BrnucaHHble W IEHTpalbHBIE YTJIbI, YrOJd MEXKIY KacaTellbHOW M XOpJIOil.
Yrael  Mexay XopgaMM M CEeKyIUMMH. BrnucaHHble W ONUCaHHBIC
YeThIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHne AByX OKpykHoctel. Kacanue
OKpykHOCTeH. OO11I1e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3aJad C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nooous. [1ogo0re COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAPaTE KACATEIbHOM.

Bektop, anuHa  (MOaynb)  BEKTOpa, COHANpaBJICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJIOXKHO  HAalpaBJ€HHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PABEHCTBO BEKTOPOB, OIEpallMd HAJA BEKTOpaMH. Pa3nmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtsel BekTopa. CKalIspHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXO0XKJACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATaX, MEPECECUCHUE OKPYKHOCTEH U MpsIMBbIX. MeToa KOOpAMHAT U €ro
IPUMEHEHUE.

[IpaBriibHBIE MHOTOYTOJNBHMKU. JlnmmHa okpyxHOCTH. I'panmycHas w
paaviaHHasi Mepa yria, BBIYMCIEHHE [UIMH Iyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (3remMeHTapHbIe
npenacrasienust). [lapamnensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHHS TIPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus XapaKTepU3yrOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMY H© HACTOSLIEMY POCCUHCKOU
MaTeMaTUKH, LEHHOCTHbIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHX
JOCTHKEHUM B IPYTUX HayKaxX W MPUKIATHBIX chepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00SI3aHHOCTEH Irpak/laHWHA U peasu3allii ero
npaB, TMPEJICTaBICHUEM O MATEeMaTUYECKMX OCHOBaX (YyHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa)KJaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO 3TUYECKUX MPOOIJIeM, CBI3aHHBIX
C MPAaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba>XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM Ha aKTMBHOE YyYacTHE B PEHICHWU MPAKTHUYECKUX 3a]ay
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM BaXHOCTH MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM ISl YCTENMIHON MpodeccruoHaTIbHOM
JEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATHBHOW TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTE;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOILMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHUM, pPacCYXXIECHUM, YMEHHUIO BHUJIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTAlMEd B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, MPUPOJIbI U
oOlllecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HaykKu Kak cdepbl 4YeloBeuYeCKOu
JEATEeIIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAYMMOCTH ISl PAa3BUTHUS ITUBWIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKU M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM MPOCTEUIIMMHU HaBBIKAMU HCCIIEI0BATENbCKON
JeATEIIbHOCTH;



6) ¢usmueckoe BocnuTanue, GopmMHpoOBaHHE KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJTYYHs:

FOTOBHOCTBHIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHUS B HMHTEpecax CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHA W OTABIXa, peErysapHas ¢uznueckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa peQIECKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMEHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIEeH Ccpenpl, IUIaHUPOBAHUS TOCTYNKOB U
OIIEHKM KX BO3MOJKHBIX TOCJEACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1JI00aJIbHOTO XapaKTepa SKOJOTHYECKUX MPoOJIeM U IMyTeH UX pPeIIeHuUs;

8) ajanTanus K U3MEHAIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHON
cpeabl:

FOTOBHOCTBIO K JEHUCTBHUSAM B YCIOBUAX HEOMNPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHON JESATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
bopMyIUpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBUS, OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE y4eOHbIE 1eCTBUA

ba3oBble 1ornyeckue AecTBU:

e BBIABIIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHW, OTHOIICHWH MEXIy TOHATHAMHU, (OpMYIHpOBaTh
OTIpEJICICHNs] ~ TIOHATHM, YCTaHABIWBAaTh  CYIICCTBEHHBIM  MPHU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Ui OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;



BBISIBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3alMOCBA3M U
OpPOTUBOpEYMs] B (pakTaxX, JaHHBIX, HAOJIOJECHUSX U YTBEPKACHUSAX,
npeyiaraTb KpUTEPUH 7S BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHH 110 aHAJIOTUU;

pa30bupath 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEP)KIECHUHN (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJIUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBa
MaTeMaTHYeCKUX (akTOB, BBICTPAMBATh APTYMEHTALUIO, MPHUBOIUTH
IpPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHuss y4eOHOM 3amadu (CpaBHHBATh HECKOJIBKO
BapUAaHTOB pElICHUs, BBIOMpAaTh Haubojee MOAXOMAUIMM C ydéToM
CaMOCTOSITENIBHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCITI0JIb30BaTh BONPOCHI KaK HCCIEAOBATENIbCKUNA MHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh BOMNPOCHl, (PUKCUPYIOLIUE IPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OopMHpOBAThH
TUIOTE3Y, apTYMEHTUPOBATh CBOKO TIO3ULUIO, MHEHHUE;

IPOBOJUTh MO CaMOCTOSATEIBbHO COCTaBICHHOMY IUIaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIIENOBAHUE IO YCTAHOBIECHUIO OCOOEHHOCTEN
MaTEeMaTHYECKOT0 0OBEKTA, 3aBUCUMOCTEN O0BEKTOB MEKIY CO00ii;
CaMOCTOSITENILHO (hOPMYIHPOBaTh 000OIEHUSI U BBIBOJIBI MO PE3yJIbTaTam
IPOBEAEHHOIO HAOIIOACHMS, HCCIEIOBAHUSA, OLEHUBAThb JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMI;

MPOTHO3UPOBATh BO3MOJKHOE pa3BUTUE MPOLECCA, a TaKXKE BBIIBUIaTh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, TAHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOMpATh, aHATU3UPOBATH, CUCTEMATHU3UPOBATH U HHTEPIPETHPOBATH
uH(OPMAITUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh GOpMy TMpeAcTaBiICHUS HHPOPMAUU UM WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMMamH, HWHOM Trpadukod U uX
KOMOMHAIIMSIMHU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIMK 1O KPUTEPHSIM, MPEIIT0KCHHBIM
yauTeneM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIE Y4eOHbIE 1eHCTBHUS:

BOCIIPUHUMATDL U (pOpMy.HI/IpOBaTB CYXXACHUS B COOTBCTCTBUU C YCIOBUAMU
H neisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUKY 3PCHUA



B YCTHBIX U NMHMCbMEHHBIX TEKCTax, JaBaTh MOSCHEHUS IO XOAY PELICHUS
3aJ]a4l, KOMMEHTHUPOBATh MOJYyYEHHBIN PE3yJIbTarT;

e B XOJIe 00CYXJI€HHUS 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajauun, BbICKa3bIBaTh HJIEH, HAIlCIEHHBIE HA MOMCK
pEIICHUs, COIOCTAaBIATh CBOM CYXIEHUS C CYXICHHAMH JIPYyTUX
YYaCTHUKOB JAMAJIOra, OOHApYKMBAaTh pa3lIMyue M CXOJCTBO IO3ULUH, B
KOPPEKTHOM opme GpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;

e TMpPEACTABIATh  pE3yJbTaThl  PEIICHHUS 3a/1a4u, HKCIIEPUMEHTA,
UCCJIEIOBAHMSI, IPOEKTA, CAMOCTOATENIBLHO BEIOMPATH (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAIMU U OCOOCHHOCTEH ayAUuTOpUH;

e IIOHMMATh M UCIOJIB30BaTh MPEUMYIIECTBA KOMaHJHOW Y MHAUBUAYAIbHON
paboThI ITPU PELICHNN YYEOHBIX MaTEMaTHUECKHX 3a/1ay;

e IPUHUMATH LIEJIb COBMECTHOM AEATENBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pacnpenensTb BUIbl pPabOT, JOroBapUBATHCA,
o0CyKIaTh MPOLECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

e YyYaCTBOBaTh B TPyHnmoBeIX (opmax paboTel (0OCyxaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCcTh paOOThI
U KOOPIMHHPOBAaTH CBOMU JEWUCTBHS C JPYITMMHU WIEHAMH KOMAaHJIbI,
OLICHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIATH IUIAH, AJITOPUTM pELIEHUs 3afauyd (Wi ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e BJIQJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIA MPOLECca U pe3yibTaTa
pELICHUsI MAaTEMATUYECKOM 3a/1a4H;

e TPEABUAETH TPYAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTh IIPU PELIEHUN 33/1a4H,
BHOCHUTh KOPPEKTHBBI B JCSATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBHCTB,
HaWJEHHBIX OIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU ITOCTABICHHOW LIENN U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JTOCTMDKCHHS WJIM HEIOCTHKCHUS IEJH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

[IpenmeTnbie Pe3ynbrarsl



K xoHmy oOyuenuss B 7 KkJjacce OOyYaroIIMICS TIOMYYUT CIEIYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh H3yde€HHBIE TCOMETPUYECKUE (UTYpPBI, OIPEAeiITh HX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEpPTEXKHU MO YCIOBHIO 3adauu. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYHUHBI.
PemaTe 3371241 Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTe U K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, MCIIOIb30BATh
MIPU3HAKKA U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOINUTH JTOTHYECKUE PACCYNKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTECHY3€  IPAMOYTOJBLHOTO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe napamieibHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTh MapajuieIbHOCTh NPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSIMOU O TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaToi Oymare.

[IpoBOANTH BHIYMCICHUS M HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUN JIBYX IMAPAUICIBHBIX MPSIMBIX CEKyIIeH. Pemars npakTHYecKue
3aJ1a4d Ha HAXOKJIECHHUE YTJIOB.

Brnagete mNOHSATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh OMNPEAEHSATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYECK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpIbl U JUaMeTpa
OKPY>KHOCTH, TT0JIb30BaThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3TH CBOKWCTBA MPU
pEIICHUY 3a7a4.

Brnagete MoOHSATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThcs pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelbHON K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEePIEHAUKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KACAHUSI.



[Tonp30BaThCAd MPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX TIPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C TIOMOUIBIO LHUPKYJIS U
JIMHENKHU.

K xoHiy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOJIYYUT CIIECAYIOIINE
MPEAMETHBIE PE3YIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJABl UYETBHIPEXYTOJIBHUKOB, HMX 3JIEMEHTHI,
M0JIb30BATHCS X CBOMCTBAMU NPH PEUIEHUH T€OMETPUUECKUX 3aa4.

[IpuMeHSATh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUaH TpEeyroyibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

Branetp moHsATHEM CpeAHEN JIMHUM TPEYTrOJIbHUKA U TPanelUuH, IPUMEHATh
UX CBOMCTBA MpPHU pEHICHUH reoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca U TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJIS1 PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU OJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUIECKHUX
3a/1ad4.

[Tonb3oBatbess Teopemoil [ludaropa nans pemeHUs TEOMETPUUYECKUX U
npakThyeckux 3agad. CTpoOUTh MaTEMaTHYECKYI0 MOJIETb B MPAKTUYECKHX
3aJlayax, CaMOCTOSITENIBHO JENNaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

BrmageTts DOHATMAMUM CHUHyCa, KOCHMHYCa W TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a/1a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  GuUryp (Mmoab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATh MOy4EHHBIE YMEHUS B TPAKTUYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO yIja, MCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, YIiiaxX MEeXAy XOpJaMHu (CEeKYIIHMH) U yIiie MEXIY
KacaTeJIbHOM U XOPAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BraneTe MoHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMaTUYECKHE
MOJIEJIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BBIYMCICHUS
C TpPUMEHEHUEM TMOAO00US W TPUTOHOMETpUM (MONB3YSICh, T/I€ HEOOXOIUMO,
KQIBKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
NpEeIMETHbIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOJIUTh C HX
MOMOIIBIO PA3JIMYHBIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («peueHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY ). HaX0auTh (C HOMOIIBIO KaIbKYJIATOPA) AJIUHBI
Y YIJIBI ISl HETaOIMYHBIX 3HAYEHUH.

[Tonp30Batbes (popmynamMu NMPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJI1 HAXOXKJICHUS Pa3IMYHbIX
3JIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
pELIEHNH T€OMETPUYECKHX 3a/1ay.

Bnagers moHsTHSIMH  mpeoOpa3oBaHMs — MOAOOHMS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX Guryp. [lonbp3oBaThest CBOWCTBAMU MOI00MS MPOU3BOIBHBIX
¢uryp, yMeTb BBIYMCIATH JJIMHBI U HAXOAWUTh YIJIBI y TNOJOOHBIX (uryp.
[TpumeHsATH cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMEThb MPHUBOJIUTH
IpUMEPBI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCSA TEOpEMaMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMH, MOHUMAaTh MX TI'€OMETPUUECKUA U (PU3HUECKU
CMBICJ, TNPUMEHATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3aaad.
[IpuMeHsTh CKaJIApHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKICHHUSI ITTUH U YTJIOB.

[Tonb30oBaTbCA METOAOM KOOPJIMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B
pELIEHUU T€OMETPUUECKUX U ITPAKTHYECKUX 3a/1a4.

BiageTe NMOHATHSAMHM NPABUIBHOIO MHOIOYI'OJIBHHMKA, JJIMHBI OKPYXKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsTh NoJy4yeHHbIE YMEHHSI B MPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPHUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEMUIINX CITydasX.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MATEMaTUYECKHE
MOJEIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00HMS M TPUTOHOMETPUYECKUX (PYHKIUH (MOJB3YSACh, T7e
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe FeOMg)F PI}IIII;CKI/IX 14 bubmmorexa [TOK
’ P p https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOILHUKH https://m.edsoo.ru/7f415e2¢
3 [TapannensHble IpsIMBbIE, CYyMMa YIJI0B 14 1 bubnunoreka [JOK
TpeYroabHUKa https://m.edsoo.ru/7f415¢e2e
4 Oxpyx)HOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnorexka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
IT 4 1
> OBTOpeHHE, 0000MIeHHE sHamHHi https://m.edsoo.ru/7f415¢2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ie/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IIpakTuueckue (witpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 4 & 12 1
CTRIPCXYTOILHUKH https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [TOK
porioph R » TIOXL https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[1nomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo OJijHﬂHX ¢bur 14 1 bubmorexa HOK
peyrT o P https://m.edsoo.ru/7f417¢18
[Tnomanu nonobHbIX puryp
4 Teopema IIudaropa u Hauana 10 1 bubnnorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 OIMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYHOCTEU
bu6mmorexa [IOK
6 IT 0600 i 4 1
OBTOPCHHE, ODODILCHHIE SHATHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakruueckue (itcpp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubamnoreka [JOK
CUHYCOB. Pelrienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOILIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunorexka LIOK
B 12 1
3 CHTOPET https://m.edsoo.ru/7f41al2¢c
4 JlexkapTOBbI KOOPJAMHATHI HA TUIOCKOCTH 9 1 bubmmorexa [IOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOUIalb Kpyra 8 bubmmorexa [TOK
Py B 'HV pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomanei
bubmnoreka ITOK
6 6
JBIKEHIA TIOCKOCTH https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS . 5 bu6muoreka [JOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6 0



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
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