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1.Conep:xanue yueOHOI0 npeaMeTa
7 KIIACC
Hauaga reomerpun
Hctopursi BOBHUKHOBEHHS U Pa3BUTHS reoMeTpuu. HauanbHbIe TOHATUS TEOMETPUMU.
Touka, npsiMasi, 0Tpe30K, Jiy4. [lonsTHe 06 akcuome, Teopeme, T0Ka3aTeIbCTBE,
ONPEIECICHUM.
B3anmHoe pacrionokeHue Touek Ha npsiMoil. MI3MepeHue IIIMHbI OTpe3Ka,
PACCTOSIHUE MEXAY TOYKAMM.
[TonymnockocTs U yroii. Buael yrios. M3mMepenue BennunH yriaoB. BepTukaibHbie
U CMExHbIe yribl. [lapamienbHble M EpIEHIUKYJIIAPHBIE TIpsIMbIe. PaccTosgHuE OT
TOYKH A0 nNpsiMou. buccekrpuca yria.
Jlomanas. Bunpl momanbix. [[nmrHa nomanon. MHoroyrosibHUkU. [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKJIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.
[lepBuuHbBIC MTPEACTABICHUS O PaBEHCTBE QUTYP, UX PACTIONOKEHUU, CHMMETPUH.
[Ipocreimmue nocrpoenus. MHCTpYMEHTHI U1l U3MEPEHUH U IIOCTPOCHU M.
TpeyrojabsHuku
Buapl TpeyronbHUKOB: OCTPOYTOJIBHBIE, IPSIMOYTOJIBHBIE, TYIIOYTOJIbHBIE,
paBHOOEIPEHHbIC, PpPaBHOCTOpOHHHME. MeauaHa, OuWCCeKTpuca U BbICOTA
TPEYTOJIbHUKA.
PaBeHcTBO TpeyronpHUKOB. [1epBblii 1 BTOPOM IPU3HAKY PABEHCTBA
TPEYroJIbHUKOB. PaBHOOEIpEHHbIE TPEYTONBHUKU U UX cBOMCTBA. [Ipu3Hak
paBHOOEIPEHHOTO TPEyTroabHUKA. TpeTuii mMpu3HaK paBEeHCTBA TPEYTOJIbHUKOB.
CooTHoOIIEHUsI MEKly CTOPOHAMU U yIiiaMu TpeyrojibHuKa. HepaBeHCTBO
TpeyroJpHUKa. HepaBeHCTBO O IIMHE JOMaHOM.
Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CEBOM cUMMETpuH. [IpumMepsr
CUMMETPHUH B OKPYKAIOIIEM MUPE.
[HapamieabHbie npsavMbie. CyMMa yrjioB MHOIOYT0JIbHMKA
[TapajuteTbHOCTH IPSAMBIX, UCTOPUUYECKUE CBEJCHUS O rocTyare EBkimaa u o ponu
JloGaueBCKOTO B OTKPBITHM HEEBKJIMJIOBON TeomeTrpuu. CBOWCTBA M MPU3HAKU
napajyieabHbIX MpaAMbIX. CyMMa YIJI0B TpEyrojibHUKa. BHeEmHue yrisl
TPEYTOJIbHUKA.
CyMMa BHYTPEHHUX YTJI0B MHOTOYTOJIbHUKA M CyMMa BHEIIHUX YIJIOB BBITYKJIOTO
MHOT'OYTOJIbHUKA.
IIpssMoyrosibHbIE TPEYT0JbLHUKH
[Ipu3Haky paBeHCTBA MPSIMOYTOJBHBIX TPEYrOJIbHUKOB. [lepnenaukynsap u
HakjoHHas. CBOMCTBO MEIMAHBI IPSIMOYTOJILHOTO TPEYTOJIbHHUKA, IPOBEAEHHOMN
K runoTenyse. [IpsMoyronbHbIid TPEYroabHUK ¢ yIJioM B 30°.
Okpy:xHOCTH
[ToHATHS OKPYKHOCTH U Kpyra. DJIEMEHThI OKPYKHOCTH U Kpyra: UEHTp, painyc,
JIMaMeTp, XOpAa, UX CBOMCTBA. B3auMHOE pacnoioKEHNE OKPYKHOCTH U MIPSIMOM.

KacarenbHas u CCKylIasd K OKPYKXHOCTH. Opr}KHOCTB, BIIMCAHHAsA B YTOJL



[IpocTenmuye nocTpoeHns C MOMOIIBIO IUPKYJIA U JINHEUKH.

I'eomeTpHyeckue MecTa TO4YEK

[loHATHE O rEOMETPUUIECKOM MECTE TOUEK. I [puMephl reoMeTpuYecKuX MECT TOUEK
Ha IUIOCKOCTU. brccekTpuca yriia u cepelMHHbIN NEPIEHANKYIIAP K OTPE3KY KaK
reoMeTpruyYecKre Mecta Touek. OnucaHHasi OKPYKHOCTb TPEYTOJIbHUKA, €€ LEHTP.
MeTon reoMeTpUYECKUX MECT TOUYEK IIPU PEIICHUN F€OMETPUYECKUX 3a1aY.
IHocTpoenus ¢ MOMOIIBIO HUPKYJIA U THHEHKH

Hcropuueckue cBeneHrs. OO0CHOBAHMSI MPOCTEUILINX IOCTPOCHUM, TAIbI 3aJaUH
Ha MOCTPOCHUS, PEIICHUE 33/1a4 HA TOCTPOEHUE [IUPKYJIEM U JIMHEUKOMU.

8 KJIACC

YeT1bIpEXyroabHUKU

[Tapannenorpamm, ero npu3Haku U cBorcTBa. IIpsiMoyronbHUK, poMO, KBaapaT, UX
NpU3HakKu U cBoicTBa. Tpamenus. PaBHoOenpeHHass Tpanenusi, €€ CBOWCTBa U
IIPU3HAKU.

[IpsimoyrosbHast Tpanenus. CpeaHsist TUHUS Tpareuuu.

Cpennsist TMHUS TPEYTOJIbHUKA. METO1 yABOEHUSI MEANAHbI TPEYTOJIbHUKA.
Teopema 0 nepeceueHun MEMaH TPEYTOJIbHUKA.

Teopema daneca, TeopeMa 0 TPONOPIMOHATIBHBIX OTpe3Kax. Teopema Bapruubona
JUTSl IPOU3BOJIBHOTO YETHIPEX YT OJIbHUKA.

LleHnTpasibHO-CUMMETPUYHBIE (PUTYPBHI.

IHoxooOue

[Tono6ue TpeyroabHuKoB, Koddurment noaodus. [Ipuznaku nmomoous
TPeyrojabHUKOB. IIpuMeHeHne momoOMsT TpHU PELIEHUH TIEOMETPUYECKUX H
MPAKTUYECKUX

3a/1ay.

ILromans

[Tonsarue o miomaau. CBoicTBa momaaeh reomerpudeckux duryp. [Ipocretimme
(dbopMyIIbI 1S IITOIAAN TPEYTOJIbHUKA, TapauieorpaMMa, poMOa U Tpareluuu.
[Tnomanu nogo6HbIX Guryp. OTHOIICHKE MIOMIAEH TPEYTrOJILHUKOB.

Teopema Ilugaropa

Teopema I[Tudaropa. Ilpumenenue reopemsl [ludaropa npu pemenun
MPaKTUYECKUX 3a]1a4.

JIeMEeHTbl TPUTOHOMETPHH

CuHyC, KOCMHYC, TAHT€HC M KOTAHT'€HC OCTPOrO yria MpsSMOYTOJIbHOTO
TpeyroyibauKa. Tpuronomerpudeckue Gpynkiuu yrinos B 30°, 45° u 60°.
[IponopurOHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYTOJIbHUKH, CBSI3AHHBIE ¢ OKPY’KHOCTHIO

BrimcaHHbBIE ¥ IEHTPAIBHBIE YIVIBI, YTOJ MEXAY KACATEIbHON U XOPAOU. YTJIbI
MEXIy XOpJaMH M CEKyIIMMHU. BrHcaHHblE W OINUCAHHBIE OKPYKHOCTU
TPEYroJIbHUKA M YeTBIPEXYroJbHUKH. CBOMCTBA M NPHU3HAKH BIIMCAHHOIO



YETBIPEXYTOJIbHUKA.
B3anmnoe pacnosnioxkenue 1Byx okpyxxkHocteil. Kacanue okpyxHocteit. O01mme
KacaTeJIbHbIE K JBYM OKPYXHOCTSIM.

9 KJIACC

Pemenue TpeyrojibHMKOB

Cunyc, kocunyc, Tauresc yrioB ot 0° 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POpMyJIBI TpUBEACHUS. Pelienue TpeyroapHuKoB. Teopema KOCUHYCOB
Y TeOpeMa CUHYCOB. PellleHre NpakTUYeCcKuX 3aa4 C UCIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB. Pelienue 3a1a4 reoMeTpu4ecKOM ONTHKH.
Tpuronomerpruyeckue HGopMyJibl IS IIIOMIAINA TPEYTOJIbHUKA, Tapajiieorpamma,
pomb6a, Tpaneruu. ®opmyna ['epona. dopmyna mionaan BeITYKIOTO
YeTBIPEXYTOJIBHUKA.

IHoxoOue TpeyroibHUKOB

Xoppl 1 TOJI0OHBIE TPEYTOJBHUKY B OKPYXHOCTU. Teopema o mpou3BeeHUH
OTPE3KOB XOp[, TEOPEMBI O IIPOU3BEIECHUHN OTPE3KOB CEKYLIUX, TEOPEMa O KBaJApaTe
KacarelbHOU. [[pruMeHeHne mpu peleHn TeOMETPUUIECKUX 3aad. TeopeMbl YUeBbl
1 Menenas. [lonsitue o romoTreTuu.

MeTtoa KoOpAUHAT

VYpaBHeHuUe MPSMOI Ha TNIOCKOCTH. YTI0BOM KOA(DPUITUEHT U CBOOOIHBIN WICH, UX
reoMeTpudeckuid cMbIci. [lapaniensHOCTh U EPIIEHIUKYISIPHOCTD MIPSMBIX (depes
yII0BOM KO3 PULMEHT).

YpaBHeHue okpykHOCTU. Haxox1eHne nepeceueHnid OKpY>KHOCTEN U IPSMBIX

B KoopauHarax. Popmysia pacCTOSHUS OT TOUYKU 10 psAaMon. [Inomans
napajiesiorpaMma B KOOpJMHaTax, MOHATHE 00 OPUEHTHUPOBAHHOM TUIOIIA/IH.
[IpuMeHeHue MeToia KOOPAUHAT B TPAKTUKO-OPUEHTHUPOBAHHBIX TEOMETPUUECKUX
3a/ayax.

BekTopsl

Bekropsl Ha miiockocT. CI0KeHUE U BBIYMTAHHUE BEKTOPOB — MpaBUia
TPEYTOJbHUKA U MapaJyieJorpaMma. Y MHOKEHUE BEKTOpa Ha uucio. KoopanHaTel
BeKkTOpa. Cl0’KeHHE U BBIYMTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YUCIIO

B KoopauHaTax. [[puMeneHnune BeKTopoB B (pu3mMKe, LIEHTP Macc.

[Tonsarue o 6a3uce (Ha MIOCKOCTH). PasznoxeHust BEKTOpoB 10 6a3ucy. CkaspHoe
MIPOU3BEJCHUE BEKTOPOB, TEOMETPUUYECKHUIM CMBICI U BBIPAXKEHUE B AEKAPTOBBIX
KoopAuHaTax. JJucTpuOyTUBHOCTH CKaJIIpHOTO Mpou3BeaeHus. CKalsapHoe
MIPOU3BEICHNE U TIpoenupoBanue. [IprMeHEHHE CKaISpHOTO MPOU3BEICHHUS
BEKTOPOB ISl HAXOKJICHUSI JUIMH W YIJIOB. PerieHue reoMeTpuyeckux 3ajgad c
ITIOMOUIBIO CKAJIIPHOTO ITPOU3BEACHUS.

JIJINHA OKPY/KHOCTH M IJIOMIAAb KpPyra

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JlTMHA OKpYKHOCTH. [ panycHas u pagnanHas Mepa
yTila, BBIYUCIECHUE JIMH OYT OKpYyKHOCTel. [limomane kpyra, ceKTopa, CErMeHTa.



HcTopuueckue cBeieHus: 00 U3MEPEHUH JUIMHBI OKPYKHOCTH U IUIOIAIU KpyTa.
JIBMKeHHSI IIJIOCKOCTH
LenTpansHas cummetpus. LlenTpanbsno-cummerpuunbie purypsl. [loBopot. OceBast
cumMerpus. Durypsl, CHMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM  OCH.
[TapannenbHbIN NEPEHOC.
[TonsiTue ABM>KEHUS U ero cBoiicTBa. PaBeHcTBO puryp. IlposiBnenus cummerpun
B IIPUPOJIE, )KUBOIIUCH, CKYJIBITYypE, apxuTekrype. Komnosuuuu aBuxeHun
(mpocteiimue npuMepsl). [IppumeHeHne B reOMETPUYECKUX 3aa4ax.

Ilepeuenv 2nemenmos cooepaicanus, npogepsemuix na OI' I

no mamemamuke

Koo IIposepsembiii snemenm codepircarus

7 T'eomempus

7.1 T'eomempuueckue ghuecypol u ux ceoticmsa
7.2 Tpeyeonvrux

7.3 Mmuozoyeonvruku

7.4 OKpyosrcHocmob U Kpye

7.5 Hszmepenue ceomempuyeckux eaudun
7.6 Bexmopwvl na nrockocmu

2. Ilnanupyembie pe3yabTaThl 0CBOEHHA YUeOHOT0 MpeIMeTa
JIMYHOCTHBIE PE3YJIBTATHBI

1) maTpuoOTHYECKOEe BOCIIMTAHME:

NpPOSIBIICHUEM HHTEpeca K MPOILJIOMY M HACTOSILEMY POCCHICKON MaTeMaTHKH,
[IEHHOCTHBIM OTHOIICHHEM K JOCTH)KCHUSM POCCHUICKHX MaTEMaTHUKOB W
POCCHUICKON MaTeMaTHYeCKOW IIKOJBI, K HCIIONB30BAHUIO ITHX JOCTHKCHHHA B
JIpYTUX HayKax U MPUKIAJAHBIX cepax;

2) rpaKAaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHNE:

TOTOBHOCTBIO K BBHITIOJTHEHHIO 00S3aHHOCTEH TpaklaHWHA U pealu3allii ero Mpas,
NPEJCTaBICHUEM O MaTeMAaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUIHBIX
CTPYKTYp, SIBICHUW, MPOUEAYp TpakIaHCKOro oOiiecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO JTHUYECKHUX TIPOOJIEM, CBS3aHHBIX C
NPAKTUUYECKUM NPUMEHEHUEM JIOCTIKEHUH HayKd, OCO3HaHHEM Ba)KHOCTHU
MOPaIbHO-3THUECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOM HAa AaKTHUBHOE Yy4YyaCTHE B pEHICHHMH MPAKTHUYECKHX 3ajad
MaTEeMaTHYECKON HaIpaBICHHOCTH, OCO3HAHWEM BAXKHOCTH MaTEMaTHYECKOTO
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKU3HM Ul YCHEIIHOM IMpodeccroHaIbHOM



NESATEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHUH, OCO3HAaHHBIM BbIOOpOM U
IOCTPOECHUEM MHAUBUAYAIBHON TPAaEKTOPUU 00pa30BaHUs U AKU3HEHHBIX IUIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHNE:

CIOCOOHOCTBIO K  SMOIMOHAIBHOMY W JCTETHYECKOMY  BOCIPHUSATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyXICHHUW, YMEHUIO BHUIETH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 TO3HAHUA:

OpHEHTAaLMEN B ACSITEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX IIPEICTABICHAN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS 4YEJIOBEKA, MPUPOJBI U OOIIECTBA,
NOHMMAaHHUEM MAaTEeMaTH4YEeCKOW HayKd Kak c(epbl 4eIOBEUECKOH IEsITENbHOCTH,
JTANlOB €€ Pa3BUTUA M 3HAYMMOCTH Ui Pa3BUTHUS LMBWIM3ALMH, OBJIAJACHUEM
A3BIKOM MAaT€MAaTUKU W MAaTeMaTU4YEeCKOW KYJIbTYpPOM KaK CpPEACTBOM IIO3HAHUSA
MHpa, OBJIAJCHUEM HABBIKAMU UCCIIEA0BATEILCKON NEATEIBHOCTH;

6) ¢usnueckoe BocnuTaHUHE, (POPMHUPOBAHHE KYJIbTYPbI 3/0POBbSI W
IMOIUOHAIBHOTO 0JIATONOTYyYHS:

TOTOBHOCTBIO IPUMEHATH MaTEeMAaTUYECKUE 3HAHMS B MHTEPECAX CBOETO 370POBbS,
BEJICHUS 3I0POBOT0 00pa3a >kKM3HM (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKIM
3aHATHI U OTIbIXa, peryysipHas (pu3anmyeckas akKTUBHOCTH), CHOPMHPOBAHHOCTHIO
HaBbIKa pedeKcuu, MPU3HAHUEM CBOErO IpaBa Ha OMIMOKY M TAaKOTO K€ IMpaBa
JPYTroro 4ejoBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHUE:

OpUEHTAIMEl Ha MPUMEHEHHE MaTEeMaTHUeCKUX 3HAHWM JUIs pelieHus 3ajad B
00J1acT COXPAHHOCTH OKPYXAIOIIeH Cpelibl, IUIAHUPOBAHMSI TTOCTYIIKOB M OI[CHKH
UX BO3MOJKHBIX MOCJICJICTBUI AJIsI OKPY>KAIOIIEH Cpelibl, 0CO3HAHUEM TTI00aIbHOTO
XapakTepa dKOJOTHIECKHUX MPOoOIeM U MyTei X pelieHMs;

8) amanTanus K H3MEHSIOIIUMCS YCJIOBHSIM CONUATIBHOI M MPUPOTHOM CPebl:
TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS
CBOEW KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO AESITEIbHOCTh, B TOM YHCJIE YMEHUE
YUUTBCSA Yy JPYTHX JIOJEH, NMpUoOpeTaTb B COBMECTHOW JEATEIbHOCTU HOBBIE
3HAHWS, HABBIKU ¥ KOMIIETEHIIUN U3 ONBITA IPYTHUX;

HEOOXOMMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAHUH, (QOPMYIUPOBATH HJICH,
MOHSTHS, TUIIOTE3b 00 00BEKTaX U SBICHUAX, B TOM UMCJIE paHEE HE M3BECTHBIX,
OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHWM U KOMIIETCHTHOCTEH, TIAHUPOBATH
CBOE pa3BUTHE;

CTIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAIlMIO, BOCTIPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI30OB, TPEOYIOMIMIA KOHTpPMEp, KOPPEKTUPOBATH MPUHHUMAECMBIC
pelieHuss U JeHCTBUS, (OPMYyTUPOBAaTh W OICHUBATh PUCKA W TOCIEACTBHS,
dbopMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3oBble 1ornyeckue aefcTBusA:

BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUN MEXIy TMOHATUSAMH, (HOpPMYIHpPOBATH



OIpe/iesICHUs IOHITHM, yCTaHABIUBATh CYLIECTBEHHBIN IPU3HAK KJIACCU(PUKALINH,
OCHOBaHUS /J1s1 0000IIEHUS U CPaBHEHM I, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;
BOCIPUHUMATh, POPMYIUPOBATH U MPe0oOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC
U OTpHIIATEIbHbIC, eAMHUYHBIC, YACTHBIC U O0IINE, YCIOBHbIC;

BBISIBIIAITH MAaTEMAaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM M IMPOTUBOPEUMS B
dakTax, JaHHBIX, HAOMIOJEHUSX W YTBEPXKICHUSX, MpearaTb KpUTEpPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JieaTh BBIBOJIBI C HCTIOJIB30BAHUEM 3aKOHOB JIOTHKHU, TEAYKTUBHBIX U UHAYKTUBHBIX
YMO3AKIIOUYEHHM, YMO3aKIFOUEHUH 110 aHAJIOTUU;

pa3OupaTh JOKa3aTeabCTBA MATEMAaTUYECKUX YTBEPKICHUU (IpsiMbIE U OT
IPOTUBHOIO), TPOBOAUTH CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMaTUYECKHUX
(akToB, BBICTpanBaTh apryMEHTALMIO, MPUBOAWTH MPUMEPHl U KOHTPIPHUMEDHI,
OPUMEHATh METOJ, MAaTeMaTUYeCKOW HMHIYKIHH, OOOCHOBBIBATH COOCTBEHHBIE
paccyxIeHHs;

BBIOMPATh CIIOCOO pelIeHus] yueOHOHM 3a1auu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHusi, BbIOMpaTh HaubOoJee MOAXOAAIMA C YYETOM CAMOCTOSTENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ncciieoBare/ibCKHe JeiCTBUS:

UCIIOJIB30BaTh  BOIPOCHl KakK MCCIEIOBATEIbCKAA HWHCTPYMEHT ITO3HAHMS,
dopMynupoBaTh  BONPOCH,  (PUKCHpYyIOIIME  NOPOTHUBOpEYHEe,  MpoOJeMmy,
CaMOCTOATENIbHO YCTAaHaBIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IPOBOJUTH MO  CAMOCTOSATEIBHO  COCTaBJIEHHOMY  IUIAaHY  3KCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOro OOBEeKTa,
3aBUCUMOCTEN 0OBEKTOB MEXIY COOOM;

CaMOCTOSITENIbHO (D OpMYyJIUpOBaThH OOOOIIEHUST W BBIBOABI IO pe3yJibTaTaM
OpOBEAEHHOTO  HAONIONEHUS,  MCCIENOBaHMS,  OKCIEPUMEHTa, OLIEHUBATbh
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJAOB U 000OILICHMIA;
IIPOTHO3MPOBaTh  BO3MOXKHOE pa3BUTHE IIpollecca, a TakKe BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBIISAITh ~ HEIOCTaTOYHOCTh M W30BITOYHOCTh ~ MH(POpPMALMM,  JIaHHBIX,
HEOOXOUMBIX JIJISl peLICHUs 3a1a4u;

BbIOMpATh,  AHAJIM3UPOBATh,  CHUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (OPM MpEICTaBICHHUS;

BBIOMpATh (HOpMYy Tpe/icTaBlIeHNs WHGOPMAIMN U WLTIOCTPUPOBATH PEIIacMbIe
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU rpad Ko 1 1X KOMOWHAIIUSIMH,

OLICHMBATh HAAEKHOCTH MHMOpPMAIMU [0 KPUTEPUAM, NPEIJIOKEHHBIM WM
c(hOpMYIUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe 1eiicTBUSA:

BOCIIPUHUMATh U (POPMYJIHMPOBATH CYXJACHUS B COOTBETCTBUM C YCIOBUSIMH U
HEeIsIMHU OOLIEHUS, SICHO, TOYHO, FPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCbMEHHBIX TEKCTax, JaBaTb IOSICHEHHWS 10 XOAY pEILICHHs 3a1auu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;



B XoA€ OOCYXIEHHUs 3aJaBaTb BOIPOCHl IO CYHIECTBY OOCYKIAa€MOW TEMBI,
npoOJieMbl, pelmaeMol 3a7aud, BbICKA3bIBaTh MJIEH, HALCJICHHBIE HA IIOUCK
pELICHUs], COIMOCTABIATh CBOM CYXIEHUS C CYXJICHUAMH JIPYTUX YYaCTHUKOB
nuasnora, oOHapy>KMBaTh Pa3jM4Me M CXOJCTBO IMO3WINNA, B KOPPEKTHOU (opme
dbopMyIUpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh PE3YyJbTaThl PELICHUs 3aJauyd, SKCIEPUMEHTa, HCCIEI0BaHUS,
IPOEKTa, CaMOCTOSTENIBHO BbIOMpATh (opmar BBICTYIUIEHHA C Y4YETOM 3ajad
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;
INOHMMATh U UCII0JIb30BATh IPEUMYIIECTBA KOMAaHAHON U HHAUBUAYAIbHON pabOThI
IpU pEHIeHUH Y4YEOHBIX MAaTEeMAaTHYECKUX 3a/ay, MPUHUMATh LEIb COBMECTHOMU
NEeATEIbHOCTH, IJAHUPOBATh OPraHHU3ALUI0 COBMECTHOM pPabOThI, paclpeaciiiaTh
BUJIBbI pabOT, 1OTOBAPUBATHCS, OOCYKAATh MPOLIECC U PE3YIbTAT pabOThI, 00001IATH
MHEHMS HECKOJIbKUX JIIOJICH;
y4acTBOBaTh B TPYNIOBBIX (QopMax paboTel (00CykAeHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMBI» U UHBIE); BBIMOIHITH CBOIO YaCTh paOOThl U KOOPAUHUPOBATH
CBOM JICHCTBHS C IPYTMMH WICHAMH KOMaH/[Ibl, OLICHUBATh KAYECTBO PE3YJIbTATA U
KayecTBO CBOETrO BKJIa/a B OOIIMH pe3ynbTatT 10 KpUTEPUIM, chopMyIHMpOBaHHBIM
YYaCTHHKAaMHU B3aUMOJICUCTBHUS.
PerynsiTuBHbIE yHUBepCcaJIbHbIE y4eOHbIE 1eficCTBUS
Camoopranm3anus:
BBISIBJISITH MPOOJIEMBbl [JIs1 PELIEHUS B JKU3HEHHBIX M YYEOHBIX CUTYyalMsIX,
OpPUEHTUPOBATHCS B PA3IUYHbBIX MMOAXOAAX MPUHSITHS PEIIeHUN (MHAUBUAYAIbHOE,
rpynmnoBoe);
CaMOCTOATENIbHO COCTAaBIATh IUIAH, AITOPUTM PEIICHMS 3aJaud (WA €ro 4acTh),
BBIOMPATh CHOCOO pPEIICHHs] C Y4ETOM HMEIOIIUMXCS PECYPCOB U COOCTBEHHBIX
BO3MO>XHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILICHUHN C YUETOM
HOBOU MH(pOpMaLIUU.
CaMOKOHTPOJIb:
BJIQJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISL TMpolecca W pe3yibTara
pElIeHUs] MaTEMaTUYECKOM 3aJjauk, CAMOMOTUBALIUU U PEPIIEKCUU;
NpeABUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEIICHUH 3a/ayH,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IIOCTABIIEHHOM LEIU U
YCIOBUSIM, OOBSACHATH MPUUUHBI JOCTHKEHUS WM HETOCTHKEHUS 11€7TU, HAaXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.
IMOUHMOHAJIBbHBIA HHTE/VIEKT:
BbIpaXaTh SMOIMH MPHU U3YYCHUHU MATEeMAaTUYECKUX OOBEKTOB M (DaKTOB, /1aBaTh
SMOLIMOHAIIBHYIO OLIEHKY PEIIEHUs 3a/1auu.
o Illepeuens (koougurxamop) nposepsemvix
o mMpebo8aHUll K MemanpeoMemHuIM pe3yabmamam 0C80eHUs. OCHOGHOU
o 00pazosamenvbHOIl NPOZPAMMBL OCHOBHO20 00U4e20 00paA308aHUA

Koo IIposepsiemvle mpebosanus kK memanpeomemHuIM




npogepsaemoz Pe3VIbmamam 0C80eHUsi OCHOBHOU 0OPA308aMmMeNbHOL

0 NPOSPAMMbBL OCHOBHO20 00Uje20 00pa308ans.
mpebosanus

1 lloznasamenvuovle VY[  obecneyusarom  ¢hopmuposanue

0A308bIX KOCHUMUBHBIX NPOUECCO8, 00yuauuxcs (oceoenue
MEmMOo008  NO3HAHUSL — OKPYICAIOWe20 MUpd;,  NpuUMeHeHuUe
JIOCUYECKUX, UCCTIe008AMENbCKUX ONepayutl, yMeHul pabomamao
¢ unghopmayuet).

1.1

Bbaszoeswvie nocuueckue oeticmeus

1.1.1

Buisigniams  u  xapakmepuzosamv CyujeCmeeHHbvle NpUSHAKU
00beKmos (s161eHull)

1.1.2

Vcemanasnueams  cywecmeennvlll npusHax  Kiaccuguxayuu,
OCHOBaHUsL Ol 0000WleHUuss U  CPAHeHus, Kpumepuu
NPOBOOUMO20 AHANUZA

1.1.3

C yuemom npeonodiceHHoll 3a0ayu 8bl8IaMb 3AKOHOMEPHOCMU
U npomueopeyus 8 paccmampusaemvix axkmax, OAHHbLIX U
HAOI00eHUSX,

npeonazame Kpumepuu OJisl B8blAGIeHUs 3AKOHOMePHOCmell U
npomusopeyul;

8bIA6IAMb Oehuyum uHpopmayuu, OaHHbIX, HeoOX0OUMbBIX OJis
peueHus nocmasieHHoU 3a0ayu

1.14

Buoissname npuquHHo-CJzedcmeeHHble ceAaAsu  npu  uU3yd4eHuu
SGNeHUU U npoyeccos

1.15

Jlenamb 86160061 ¢ UCNONbL308AHUEM  OEOYKMUBHBIX U
UHOYKMUBHBIX YMO3AKIOYEHUL, YMO3AKIIOUEeHUL N0 AHAN02UU,
Gdopmynuposams 2unomesvl 0 83AUMOCEA3IAX

1.1.6

CamocmosmenvHo 68b10Upams cnocod peutenus y4eoHol 3a0aiu
(cpasnusamv HeCKOIbKO 6APUAHMO8 peuleHus, 8bloupamo
Haubonee  NOOXOO0AWUU  C  YY4emoM  CAMOCMOSMENbHO
8blOEICHHBbIX KpUumepues)

1.2

baszosvie uccneoosamenvckue oeticmsus

1.2.1

IIposooums no camocmosamenvpHo COCMABIEHHOMY NJIAHY
ONbIM, HECTIOANCHBIU IKCHEepUMenm, HeDOIbULI0e UCCIe008aHUe NO
YCMAaHo8IeHulo ocobeHnocmeti 00vbeKma u3yueHusl, NPUYUHHO-
CIeOCMBEHHBIX CBA3ell U 3aBUCUMOCTIEN 00BEeKmo8 MeHCOy
coboli

1.2.2

le}@HMGCZWlb HA NPUMEHUMOCMDb u OOCWlO@epHOCWlb




unghopmayuio, NOJYYEeHHYIO 8  X00e  UCCNe008aAHUS
(axcnepumenma)

1.2.3

CamocmosamenvHo gopmynuposams 0000WeHUsl U 8b1800bl NO
pe3yrbmamam npOB8eOeHH020 Habnoo0eHus, onvima,
uccneoosanusl, enadems UHCMpPYMeHmamu OYeHKU
00CMOBEPHOCHU NOTIYYUEHHBIX 8bIB0008 U 000OUeHULL

1.2.4

HpOZHO&’MpOGdWlb B6O3MOIMHCHOE oanvHeluee paseumue
npoyeccoe, cooObIMUIL U UX NOCACOCMEUs. 8 AHANIOCUYHBIX UTU
CXOOHbBIX cumyayusix, 8b108U2AMD l’lp@()l’lOJlOOfC'eHu}Z 00 ux
paseumuu 6 HO8blX YCI0BUAX U KOHMEKCMAax

1.2.5

Hcnonvzosams 60npocul Kak uccied08amenbCKull UHCMpyMeHm
NO3HAHUSL,

Gopmyauposams  80npOCHL, GuUKCUPYIOUUE PA3PbIE  MENHCOY
PEANbHBIM U JHCENIAMENbHbIM COCMOSAHUEM CUmMyayuu, oovekma,
CAMOCMOAMENbHO YCMAHABIUBAMb UCKOMOE U OAHHOE;
Gopmuposame  eunome3y 00 UCMUHHOCMU COOCMBEHHBIX
CYHCOCHUU U CYHCOEHUU OpY2ux, apeyMeHmuposams Ce00
NO3UYUIo, MHeHue

1.3

Paboma c ungopmayueii

1.3.1

Ipumensmo paznuunvie Memoowvl, UHCMPYMEHMbl U 3ANPOCHL
npu noucke u omoope uHpopmayuy Uiy OAHHBIX U3 UCHOYHUKOS
C yuemom NpeosoNCeHHOU Y4eOHOU 3a0auu U 3a0AHHbIX
Kpumepues

1.3.2

Buibupams,  ananuzuposams,  cucmemamusuposams U
UHMeEPNPemupo8ams UHGOPMAYUO PAa3IULHbIX U008 U Popm
npeocmasieHus;

Haxoo0ums CXOOHble apeymeHmvl (noomeepoicoaowue Uil
onpogepearowjue 00HYy U My dHce UOer0, 8epCU0) 8 PA3IUUHbIX
UHGDOPMAYUOHHBIX UCTNOYHUKAX

1.3.3

CamocmosmenbHo 8b1OUPams ONMUMATILHYIO Gdopmy
npeocmasieHus. UH@GOpMayuu U UiioCmpuposams peuiaemvle
3a0a4u HECIONACHLIMU CXeMAMU, OUASPAMMAMU, UHOU ePAuKoll
U UX KOMOUHAYUAMU

1.3.4

Oyenusams  HAOENHCHOCMb  UHGOpMaAyuU NO  Kpumepusim,
npeoloHCEHHIM neoazocudecKum pabomHuxkom uiu
ChHOPMYTUPOBAHHBIM CAMOCNOSMETILHO

1.3.5

DhexmusHo 3anoMuHamo u cucmemMamusupo8ams
uHgpopmayuio




Kommynuxamusnvie YVJ obecneuusarom cgopmuposannocms
COYUANbHBIX HABBIKOE 00YYAIOUWUXCA.

2.1

Obuenue

211

Buipasicamv  cebs  (céoro mouxky 3penus) 6 YCMHbIX U
NUCbMEHHBIX MEeKCMax

2.1.2

B xo00e ouanoca u (unu) ouckyccuu 3adaeams 60npocvl HO
cywecmsy  oocyxcoaemMou  memvl U - BbICKA3LIBAMb  UOelU,
HayeneHHvle  HA  peuleHue  3a0adu U No00epICaHue
bnazodicenamenrbHOCmMu 0OUeHUSL,

CONOCMABIAMb  CBOU  CYHCOCHUSL C  CYHCOCHUAMU  OPYeUX
VUACMHUKOB OUano2d, OOHAPYICUBAMb pPA3IUYUEe U CXOOCMBO
no3uyu

2.1.3

Ilybauuno npedcmasisame pe3yivmamsl 8bINOJIHEHHO20 ONbIMA
(aKCnepumenma, uccied08anusl, NPOEeKma,),

CAMOCMOAMENLHO 8b10UPAMb HOpMAmM 8bICMYNIEHUS C YYEMOM
3a0ay npeseHmayuu U 0cobeHHocmel ayoumopuu u 8
COOMBEeMCmMeUY ¢ HUM COCMABISAMb YCHHble U NUCbMEHHbIe
MeKCMbl C UCNONIb308AHUEM ULTIOCMPAMUBHBIX MAMEPUATOB

2.1.4

Bocnpunumame u  gopmynruposame  cysxcoenus, 8vipaxcams
IMOYUU 8 COOMBEMCMBUU C YENAMU U YCLOBUAMU OOUeHUS,
pacnosHasamos HesepbaAbHble cpedcmea 0OWeHUs, NOHUMAMb
3HQUeHue COYUANbHLIX 3HAKOB, 3HAMb U PACHNO3HABAMDb
NPeOnoChIIKU ~ KOHQAUKMHLIX — cumyayui U  cMmaeyamo
KOHGQIUKMbL, 8eCmu nepe2o8opbul;

NOHUMAMb HAMePeHUsi Opyeux, NposAGIamb VE8ANCUMENbHOE
OmHOweHue K CcoOeceOHUKy U 6 KOpPpeKmHuou ¢opme
GDopmynruposams c8ouU 803PAHCEHUSL

2.2

Coemecmuas oesamebHOCHb

221

Ilonumams u ucnonvzoéamev npeumywecmea KOMAHOHOU U
UHOUBUOYATILHOU — pabomvl  NpU  peuleHuu  KOHKPemHOU
npobnemvl,  000CHOBLIBAMb  HEOOXOOUMOCMb — NPUMEHEHUs.
2pynnogulx  gopm  83aumooelcmeuss ~ npu  peuileHuu
NOCMABNIeHHOU 3a0adu;

NPUHUMAMb Yelb COBMECMHOU O0esImeNbHOCMU, KOMIEeKMUBHO
Cmpoums 0eucmeusi N0 ee OOCMUNCEHUIO: PAChpeoesisimsb POJlu,
docosapusamsbcs,  obcyJcoams — npoyecc U - pe3yibmam
COB8MeCmHOU pabombi,

ymemsv 0000Wamb MHEHUsI HECKOIbKUX Yelo8eK, NpOGIImb
20MOBHOCb PYKOBOOUMY, BbINOIHAMb nopyyeHus,




NOOYUHAMbBCSL,

NIAGHUPOBAMb OP2AHUIAYUIO COBMECMHOL pabombl, ONpeoeamy
CB80I0 pONIb (C Yy4emom NpeOnoYmeHull U 803MONCHOCMEN BCex
VUACMHUKOB 83AUMOOEUCMBUSL), PACNpeoeisimsb 3a0au Medcoy
YleHamu KOMAHObL, YYACmEOo8amsv 6 2pynnosvix Gopmax
pabomwl (06cydHcOeHUsl, 0OMeH MHeHUl, "Mo3208bie wmypmol” u
uHvle);

8bINOIHAMb CB0I0 HACMb pabomvl, 00CMUAMb KA4eCMEEeHHO20
pe3yibmama no c80emy Hanpasienuio U KOOpOUHUpPO8ams Ceou
oeticmesusi ¢ OpyeuMu YieHamu KOMAHObl,

OYEHUBAMb KAYecmeo c80e20 6K1ada 8 oowuil npooyKm no
Kpumepusm, CAMOCMOSAMENLHO chopmynuposanuvim
VUACMHUKAMU 83AUMOOEUCBUs, CPABHUBAMb De3)IbMambl C
UCXOOHOU 3a0aueli U 6KIA0 Kaxi0020 4leHd KOMAHObl 8
docmudiceHue pe3yibmamos, pazoensimo cghepy
omeemcmeeHHocmu U NpoOAGNAMb  20MOBHOCHb K
npedoCcmasiienuto omyema nepeo epynnoll

Pezynamuenvie VVI[  obecneuusarom ¢opmuposanue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU

3.1

C(ZMOOpZ(lHUS’aI/;Uﬂ

3.1.1

Boisignsams npobaemvl 0151 peuseHusi 8 HCUSHEHHLIX U Y4eOHbIX
cumyayusix;

CAMOCMOSAMENLHO COCMABIAMb  AJICOPUMM  PeuleHuss 3a0ayu
(unu eco wacms), 8vlOUpamMsb cnocob peuteHus yuebHol 3a0adu ¢
yuemom UMeuwuxcst pecypcos u cOOCMBEHHbIX
B03MOJICHOCHE, APSYMEHMUPOsams npeodiazaemvie 8apuUanmbl
peuteHut

3.1.2

Opuenmupo8amucs 8 pa3iUdHbIX NOOX00AX NPUHAMUSL PeuleHUl
(UHOUBUOYANIbHOE, NPUHAMUE peuleHUss 8 2epynne, NpPuHAmMuUe
pewienuli 2pynnoti);

cOCmMasisaims NaaH Oetucmeull (Niam peanusayuu HAMe4eHHO20
aneopumma  peulenus), KOppekmuposams  NpeooNHCeHHbll
AI2OpUMM C YHemoMm NOJYYEeHUS. HOBbIX 3HAHUL 00 U3y4aemom
obvexme;

oenamuv 8b1O0P U OPaMv OMBEMCMBEHHOCTb 3d PelleHe

3.2

CamoxoHmponw

3.2.1

Bnademv cnocobamu  camoKOHmMpOs, CAMOMOMUBAYUU U
pedghrexcuu

3.2.2

Buocumw KoppeKkmuesl 6 0essmenbHOCmMb HA OCHOBE HOBbIX




0bcmoamenbcme, USMEHUBWUXCA CUMYayull, YCMAaHO8IeHHbIX
OUUOOK, BOZHUKUUX MPYOHOCTEL

3.2.3 Jlasamb adekeammuyro oyeHKy cumyayuu u npeoiazams nidaH ee
U3MeHeHUsl,

VUUMbI8amMb KOHMEKCM U npedsudems mpyOHOCMU, KOmMopvle
MO2Yym  GO3HUKHYMb  NpU  peuleHuu  yueOHou  3a0ayl,
aoanmuposamo peuieHue K MEHAIOWUMCL 00CMOAMeNbCMEaM,
O0BACHAMb ~ HPUYUHBL  OOCMUICEHUS  (HEeOOCMUIICEeHUs)
pe3yibmamos oesmenbHOCmU, oasamu OYEHKY
NpUOOPEMeHHOMY ONbIMY, YMemb HAXO00UMb NO3UMUEHOE 8
npouzoweoutett CUmyayuu,

OYEHUBAMb COOMBEMCMEUE Pe3YIbmama Yeiu U yCio8usim

3.3 OmoyuonanvHwblll UHMENIeKm

331 Paznuuamy, naseieamo u ynpaenims coOCmeeHHbIMU IMOYUAMU
U IMOYUAMU OPY2UX,

8BIAGTIAMb U AHATUIUPOBAMb NPUYUHBL IMOYULL

cmasumv cebsi Ha Mecmo O0py2020 4Heno8eKd, NOHUMAMb
MOMUBLL U HAMEPEHUST OPY2020;

pe2yiuposams cnocod 8blpadiCeHus SMOYUL

3.4 llpunamue cebs u opyaux

3.4.1 OcCo3HAHHO OMHOCUMBCSL K OPY2OM) HEl0BEKY, €20 MHEHUIO,
NPU3HABAMb CB80€ NPABO HA OWUOKY U maxoe dice Npaso
0py2020,; NPUHUMAMb CeDsl U OPYeUX, HE OCYIHCOas,
OMKPLIMOCHb cebe U OpyeuM;

0CO3HABAMb HEBOZMONCHOCTL KOHMPOJUPOBAMb 8CE BOKPY2

[MPEIMETHBIE PE3VYJIBTATHI

K koHIty 00yuenus B 7 Kjacce 00y4YarOIIUICs MOTYYUT CICAYIOIIUE IPEAMETHBIE
pe3yIbTaThl:

Pacnio3naBaTh U3y4ueHHbIE T€OMETPUUECKHE (DUTYPBI, ONIPENEIIATh X B3aUMHOE

pacrojokeHue, n300paxkaTh reoMeTpudeckue (GUrypbl, BHITTOIHATh YEPTEKU

10 YCJIOBUIO 3aJ1aud. MI3MepsTh JIMHEUHBIE U YTIIOBBIE BEUYHUHBI. PemaTts 3anauun
HAa BBIYUCJICHUE JJIMH OTPE3KOB U BEJIUYMH YIJIOB.

JlenaTh NPUKHUIKY U OLICHKY JINHEWHBIX U YTJIOBBIX BEJIMUMH MPEIMETOB B PEATIbHOU
KU3HH, Pa3MEPOB MPHUPOAHBIX 00BEKTOB. PaznmnuaTe pasmepbl 3TuX 00BEKTOB TIO
MOPSAKY BEJTUYUHBL.

CTpouTh 4ePTEXKHU K FEOMETPUIECKUM 3a7a4am.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh NPU3HAKU U
CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJLHUKOB MPU PEIICHUH 3a7a4.



[IpoBOAUTE TIOTUYECKUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[lonp30BaThCA MPU3HAKAMU PABEHCTBA IPSAMOYTOJIBHBIX TPEYT OJIbHUKOB,
CBOMCTBOM MEJIMaHBI, MPOBEIEHHON K TUIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUH F'€OMETPUYECKHUX 3a7aY.

Omnpenenste napauieIbHOCTh MPSIMBIX C IIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT

¢ HUMU ceKymas. Onpenenars NapaJyIeIbHOCTh IPSIMBIX C IOMOLIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM O TOUYEK APYTOM MPSIMOU.

PemaTe 3a1aun Ha KieT4aToi Oymare.

[IpoBOIUTH BBIYMCIIEHUS U HAXOJUTh YACIOBBIE U OYKBEHHBIE 3HAUEHUS YIJIOB

B FT€OMETPUYECKUX 3a7a4axX C UCHOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB

Y MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHbBIX MPHU MEPECCUCHUN

JBYX MapaJUleJIbHBIX IMPsAMBIX CeKylend. Pemars mnpakruueckue 3amadyd  Ha
HaxO0KJICHUE YIJIOB.

Bnanets noHsiTueM «reomMeTprudeckoe Mecto Touek» (nanee - 'MT). Onpenensith
OMCCEeKTpUCY YIJIa M CEpPEeIMHHBIN TEepIeHIUKYIsIp K OoTpe3ky kak ['MT.
[lonb3oBatecs  moHsatMeM [IMT 1mpu  1mokas3aTenbcTBE  ITE€OMETPUUYECKHX
YTBEPKIACHUW U NPU PELUICHUH 3a4a4.

DopMyIMpOBaTH OIIPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa
OKPY’KHOCTH, YBEPEHHO BJIAJIETh UX CBOWCTBAMHU. ¥ METh I0KA3bIBATh U IPUMEHSTH
9TU CBOWCTBA IIPU PELICHUH 3a1a4.

Bitaziets nOHATHEM ONIMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh
e¢ ueHtp. Jloka3piBaTh M HCMOJIB30BaTh (PAKTHl O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJIbHUKA [IEPECEKAOTCs B OAHOU TOUYKE, U O TOM, YTO CEPEANHHBIE
MIEPIIEHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOW TOUKE.
Biiazets moHsATHEM KacaTelIbHOU K OKPYKHOCTH, ITOJIb30BATHCS TEOPEMOM

0 NEPHEHAUKYIIPHOCTU KacaTeJIbHOU U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
Jloka3pIBaTh PaBEHCTBO OTPE3KOB KACATEIbHBIX K OKPYKHOCTH, IIPOBEAEHHBIX U3
OJTHOW TOYKH, U IPUMEHSATH 3TO B PELIEHUU TEOMETPUUECKUX 3a/1a4.

Jloka3pIBaTh U MPUMEHATH NMPOCTEUIIINE T€OMETPUYECKUE HEPABEHCTBA, IOHUMATh
UX IIPAKTUYECKUU CMBICI.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHE MOCTPOEHUS C IIOMOLIBIO [IUPKYJIS U
JIMHEWKHU.

K koHiry oOyuenus B 8 kiacce o0ydaromuiics NOTYyYUT CIEAYIOLIME TPeAMETHbIE
pE3yJIbTaThI:

Pacno3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MTOJIb30BATHCS
UX CBOMCTBAMHM IPH PELIEHUH N€OMETPUYECKHX 3ajad. PasinuaTe Npu3HaKd U
CBOWCTBA MapajiesiorpaMMa, poMOa M TNPSMOYTOJIbHUKA, JIOKa3blBaThb WX U
YBEPEHHO NPUMEHSTH IIPU PEILIEHUH T€OMETPUYECKUX 3a/1a4.

Hcrnonb30BaTh CBOMCTBA TOYKH NIEPECEUEHUS MEUAH TPEYTOJIbHUKA (LIEHTPA Macc)
B PEILICHUHU 3a/ad.



BnageTs NOHATHEM CpPEeIHEN JIMHUU TPEYTOJIbHUKA U TPANEIUH, IPUMEHITh UX
CBOICTBA U PEIICHUH reoMeTprueckuX 3aaad. Mcnonb3oBath Teopemy daneca u
TEOpEMY O NPONOPUUOHATIBHBIX OTpPE3KaX, NPUMEHATh UX I PELICHUs
MPaKTUYECKUX 3a]1a4.

Pacno3HaBaTh IEHTpaIbHO-CUMMETPUYHBIE (PUTYPHI U UCTIOIH30BATh X CBOMCTBA
IIPU pELICHUU 3a]1a4.

Bnaners NOHATUSAMH OO0 TPEYTOJILHUKOB, KO PHUIIMEHTa 101001,
COOTBETCTBEHHBIX 3JIEMEHTOB MOIOOHBIX TPEYTOIbHUKOB. VIMETh IpeicTaBiIeHHE

0 npeoOpazoBaHUM MOA00UA U 0 MOJ0OHBIX Purypax. [lonbp3oBaThcs MpU3HAKAMU
10100Ms TPEYTrOJBLHUKOB NP PEIICeHUH F€OMETPUUYECKUX 3a1ad. JJoka3biBaTh U
MPUMEHATH OTHOLIEHUS MPONOPLUHUOHATBHOCTH B IPSIMOYTOJIbHBIX TPEYTOJIbHUKAX.
[TpumeHsTh MoK00KE B MPAKTUUECKUX 33aUax.

BBIBOAUTE M UCHIOJIB30BaTh NPOCTEMIIME (POPMYIIBI AJIA MJIOMIAIU TPEYTOJIbHUKA,
napasuiesiorpamMmma, poM0Oa U Tpanenuu. BeraucisaTs (pa3iudyHbIMH CIIOCOOaMU)
IUIOMIAh TPEYroJIbHUKA W IUIOMAAM MHOTOYTOJNBHBIX (Uryp (mosib3ysch, Tle
HEO00XO0IMMO, KaJIbKYJISATOPOM). 3HAaTh OTHOLLIEHHUE TUIOIAAEH MOJOOHBIX QPUTYp U
MIPUMEHSITH [IPY pellieHnH 3a/1a4. [ [pUMeHsATh NOJIy4Ye€HHbIE YMEHHUS B IPAKTHYECKUX
3aJa4ax.

[Tonb3oBaThcs TeopeMoit [udaropa 115 pereHus: reoOMeTPUUECKUX U
MpaKkTU4eCKux 3a1a4. CTpOUTh MAaTEMATUUECKYIO MOJEINb B MPAKTUYECKUX 33/1a4ax,
CaMOCTOATEJIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUIMHBI.

Biianieth MOHSITHEM BIMCAHHOTO M HEHTPAIBHOTO YIJIa, YIJIa MEXKIY KacaTeJIbHOM U
XOpAOM, ONHWCAHHOW W  BIUCAHHOM  OKPYXKHOCTH  TpPEYrOJIbHHKAa U
YEThIPEXYTOJIbHUKA, MPUMEHSTh UX CBOMCTBA MPU PEILICHUH 3a/1a4.

[IpuMEHSATh MOTYyYEHHbIEC 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJAEIH
JUISL 33714 peabHOM KU3HU U IPOBOJUTH COOTBETCTBYIOLIUE BBIYUCICHUS

C MPUMEHEHHEM MOI00MSI U1 TPUTOHOMETPHUH (TOJIB3YSACh, I/1€ HEOOX0IUMO,
KaJIbKYJIITOPOM).

K koHily oOyuenus B 9 ki1acce 00y4arouuiicsi HOJIy4YHT CIAEAYIOIINE TPEAMETHBIC
pe3ysbTaThl:

3HaTh TPUTOHOMETpUYECKHE QYHKITMN OCTPHIX YTIIOB, YMETh HAXOIUTh C UX
MIOMOIIIBIO PA3ITUYHBIE AJIEMEHTHI MTPSIMOYTOIBHOTO TPEYTOJIbHUKA («pEIIeHHe

MPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (C MOMONIBIO KAIBKYJIATOPA) AJTUHBI
U YTJIBI JUTSl HE TaOJUYHBIX 3HAYCHUM.

[Tonb30BaThes popMysaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXAECTBOM [JI1 HAXOKICHUS COOTHOLLIEHUU MEXIy TPUTOHOMETPUIECKUMHU
BEJIMYMHAMU.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCUHYCOB, IPUMEHSTD UX

JUISL  HAXOXIEHUS  Pa3IuYHbIX  JJIEMEHTOB  TPEYroJbHUKA  («pEIICHHE
TPEYTOJIbHUKOBY ), TPU PEILIEHUN F€OMETPUUECKUX 3aad. [[pUMeHsTh NOTy4YEeHHbIE



3HAHUSA [IPU PELICHUU NPAKTHYECKUX 3a/1a4.

[IpuMeHSATh TPUTOHOMETPHIO B 3aJja4aX HA HAXOXKICHUE IUIOMAAN, BBIBOJUTD U
BJIa/IETh TPUTOHOMETPUYECKUMU (HOPMYIJIaMu JJIs TUIOIAId TPEYTOJIbHHKA,
napajuiesorpaMma, pomoa, Tpareuuu, BHIBOJAUTh U IPUMEHATH (popmyny I'epoHa u
(bopMyiTy JUIsl IUTOIAAHN BBITYKJIOIO YETHIPEXYTOJIbHUKA.

MMeTp npencTaBieHne 0 TOMOTETHH, IPUMEHSATD B IPAKTUYECKUX CUTYaLUsX.
Hcnonp3oBaTh Teopembl UeBbl 1 MeHenast npy peleHny 3a1ay.

Hcnonb30BaTh TEOPEMBI O BIIMCAHHBIX YTJIaX, YIIaxX MEKIY XOpJAaMu (CEKYILIMMH)
1 yIJIe MEXKly KacaTeIbHOM M XOPI0M IPU PEIIEHUH T€OMETPUYECKUX 3a/1a4.
Jloka3piBaTh W TNPUMEHATH TEOPEMBI O IIPOU3BEACHUHM OTPE3KOB XOpPH, O
IIPOU3BEACHUHN OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHOM.

Brnanets noHATHEM KOOPAMHAT Ha MJIOCKOCTH, pab0oTaTh C ypaBHEHUEM MPSIMON

Ha IJI0CKOCTU. BraaeTs NoHATHAMY YIII0BOTO KO3 (dULieHTa 1 CBOOOIHOTO WIEHA,
NOHUMAaTh WX TEOMETPUYECKHII CMBICII W CBSI3b YIJI0BOro Kod(duiueHra c
BO3pacTaHWEM U YOBIBAHMEM JMHEWHON (yHKIMHU. YMETh pelarbh METOIOM
KOOpPAMHAT 3aJaud, CBA3AHHBIC C NAPAUICIBHOCTBI0 M NEPHEHAUKYISIPHOCTHIO
IPSAMBIX, IEPECEUEHUEM MIPSAMBIX, HAXO0KICHUEM TOUEK NIEPECECUEHNS.

BbIBOINTS U BIaAECTh YPAaBHEHUEM OKPYKHOCTHU. Mcmonb30BaTh METO KOOPAUHAT
JUTSL HAXOXKICHHS IEPEeCeYEeHU OKPYKHOCTEN U npsMbIX. Bianers popmynamu
pPacCTOSHKS OT TOYKHM 10 NPSAMOM, IUIOIIAAM IapajjiesorpaMMa B KOOpAUHATAax,
UMETh TMOHATHE 00 OPUEHTHUPOBAHHOW TuIomaau. Iloib30oBaThCs METOIOM
KOOPAMHAT HA IUIOCKOCTH, NPUMEHSTh €ro NpPH PEIIEHUM T€OMETPUYECKUX H
IIPAKTUYECKUX 3a/1a4.

[IpuMeHATh METOA KOOPAUHAT B IPAKTUKO-OPUEHTUPOBAHHBIX TEOMETPUYECKUX
3aja4ax.

Bianets noHsITHEM BEKTOPA. Y METH CKJIaAbIBATh U BBIYUTATh BEKTOPBI, YMHOXKATh
Ha YUCJIO, BIAJIETh IPABUIIAMHU TPEYTOJBHUKA U NTapajuiesiorpamma. Bianers
IIPAKTUYECKMMHM  WHTEPHPETALUSAIMU  BEKTOPOB.  YBEPEHHO  II0JIb30BATHCS
KOOpJMHATAMHM BEKTOpa. Bnanerp CIoKEeHMEM U BBIYMTAHUEM BEKTOPOB,
YMHOXEHHUEM BEKTOpA Ha YUCJIO B KOOpIHHATAX.

NmeTts npeacrasnenue o 0asuce (Ha MI0CKOCTH). PackiaapiBaTh BEKTOPHI

no 0azucy. PackianbiBaTh BEKTOPHI CHJI C TOMOILBIO MPOEIUPOBAHUS U
TPUTOHOMETPUYECKUX  COOTHOLIEHUH. [IpUMEHATh TMONy4YeHHbIE 3HAaHUA B
OPOCTEHIINX (PU3NUECKUX 3aauax.

BJ'Ia)IeTB IMOHATHUEM CKAJIAPHOTO IMMPOU3BCACHNA BCKTOPOB, IOHUMATL €TI0
FGOMeTpI/I‘—IeCI(I/Iﬁ CMBICJI 1 YBCPCHHO ITOJIB30BATHCS €TO BBIPAKCHUCM B ICKAPTOBBIX
KOOpAWHAaTax. 3HaTh I[I/ICTpI/I6YTI/IBHOCTB CKaJIAPpHOTO IMMPOU3BCACHNA U €TI0 CBA3b C
MpoCHPOBAHHUCM. HpI/IMGHSITB CKaJIsIPpHOC ITPOU3BCACHHC BCKTOPOB JJIA
HaxXOXJICHUA JJIMH W YIJIOB. Pemats IrCOMCTPHUUYCCKUC 3aaadr C IMOMOLIbIO
CKaJIAPHOTI'O ITPOU3BCACHMA.

Hcnons3oBaTh CKaJLIpHOC  IIPOM3BCACHHUEC BCKTOPOB B anre6panqecm/1x u



buznueckux 3agauax.
Bnayners NOHATUSAMH MPaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH, JUTUHBI
JIyTU OKPY>KHOCTH M PaJUaHHOM MEphl yTiia, BEIYUCIAThH IUIOLIAb Kpyra U €ro
4acTeu.
[TonumaTth cMbICT uynciia 7. [IpuMeHsTh oJIydeHHbIE YMEHUS MPU PEIICHUN
MPAaKTUYECKUX 3a7ad. 3HATh HUCTOPUYECKHUE CBEICHHUS 00 W3MEPEHUHU JJIUHBI
OKPY>KHOCTH M TUIOIIAU KpyTa.
NmeTts peacTaBieHre 0 mpeoOpa3oBaHuu IIOCKOCTH, O ABMKEHUsIX. HaxoauTh
OCH, IICHTPBI CUMMETPHUH (HUTYP, LICHTPHI IOBOPOTA, HAXOIUTH KOMIIO3UIINH
MpOoCTEHIINX MpeoOpa3zoBanuii. [[pUMeHSATh IBMXKEHUS TIOCKOCTH MPH PEIICHUN
reOMETPUYECKUX 3a/ad.
[IpuMeHsTh OJTy4eHHbIC 3HAHUSI Ha TPAKTUKE — CTPOUTH MAaTEMaTUYECKUE MOJIETTU
TSl 3a/1a4 peaIbHOM KU3HU U IIPOBOJIUTH COOTBETCTBYIOIINE BHIUUCIICHUS
C MPUMEHEHHUEM 0100 U TPUTOHOMETPUYECKUX (PYHKIIUH (ITOIB3YSCh, T
HEO0OXO0IMMO, KAJIbKYJISITOPOM).
Ilposepsemvie na OI' D no mamemamuxe mpebosanus
K pe3yibmamam 0C80eHUsL OCHOBHOU 00pA308amMenbHOU NPOSPAMMbL
OCHOBHO20 00We20 00PA308aAHUSL

Koo IIposepsiemvble mpebosanus kK npeoMemHubiM pe3yibmamam
nposepsieMoz | 0C80eHUsI OCHOBHOU 00PA308aAMENbHOU NPOSPAMMbL OCHOBHO20
0 obwe2o oopazoearus Ha ochoge PI'OC
mpebosaHus
9 Vmenue onepuposamv nowsmusimu: gueypa, mouxa, ompesox,

npAMas, Jy4, JOMAHAs, Y207, MHO20V20TbHUK, MPeY2OJbHUK,
PABHOOEOpeH bl U PABHOCHMOPOHHULL  MPey2OTIbHUKU,
NPAMOY20/IbHbIL  MPEY20NbHUK, Meouana, Ouccekmpuca u
8blcoma Mpey2obHUKA, Yemblpexy20IbHUK, NaApallel0cpamM,
POMO, NPAMOY20JbHUK, K8AOpam, mpaneyus, OKPYICHOCHb,
Kpye, KacameabHds, 3HAKOMCMBO C NPOCMPAHCINEEHHLIMU
Queypamu; ymenue pewiamv 3a0a4u, 8 MOM YUCIe U3
NOBCEOHEBHOU  JHCU3HU, HA HAXONCOEHUE 2e0MEempUYeCcKUX
8eUYUH C NPUMEHEHUEM U3YYEeHHbIX C8oUCmE Guyp u hakmos

10 Vmenue omnepuposamv  nouwamusmu:  paeencmeo  ueyp,
pasencmeo mpey2oNbHUKO8, napanieibHOCmy u
NEPNEeHOUKVIAPHOCMb — NPAMbIX, V20N  MeXCOy  NpAMbIMU,
NepneHoOuKyIap, HAKIOHHAsA, NpoeKyus, nooodue ¢uayp,
NnO006OHbIE MPEY2ONbHUKU, CUMMEMPUST OMHOCUMENbHO MOYKU U
NPAMOLL, yMeHUue PAcno3HABAMb DPABEHCMEO, CUMMEMPUIO U
nooobue @ueyp, napaileibHOCmMb U NEPNneHOUKYIAPHOCTb
NPAMBIX 8 OKPYIHCAIOUjemM Mupe




11

Vmenue onepuposamv nouwsmuamu: OauHa, paccmosHue, y20i
(6enuyuna yena, CUHyC U KOCUHYC Yelad mpeyeoNbHUKA),
niowads;, yMeHue OYEeHUBaAmv pasmepbl NpeoMemos U
00beKmo8 8 OKpyJcaroujemM mupe;, YMeHue NpPUMEHImMb
Gdopmynvl nepumempa u NIOWAOU MHO20Y2O0JIbHUKOS, ONUHDbL
OKDYICHOCIU U  NIOWadu Kpyeda, 00vbema npsamMoy2oibHO20
napannenenuneod, yMmeHue NPUMEHAMb NPUHAKU DABEHCMEA
Mpey2oibHUKO8, meopemy O CyMMe Y2lo8 mpey2oibHUKdA,
meopemy llughazopa, mpuconomempuueckue cOOMHOULeHUs O
8bIYUCIEHUS OJIUH, PACCMOAHULL, NI0OWAdel

12 Ymenue uzobpasxxcamv nnockue ¢ueypvt u ux rxomoOuHayuu,
NPOCMpPAHCMBEHHble  Queypbl  Om  pPYKU, C  NOMOWbIO
YEPMEINCHLIX UHCIPYMEHMO8 U  IIEeKMPOHHBIX CPedCms No
MEKCMOBOMY UTU CUMBOJILHOMY ONUCAHUIO

13 Ymenue onepuposamv nouamusmu: npamoyeonvHas cucmema

KOOpOUHaAm, KOOPOUHAMbL MOYKU, BEKMOP, CYMMA 6eKMOPOS,
npoussedeHue 6eKmopa Ha YUCLO, CKAIApHOoe NpouzsedeHue
BEKMOPO8,; YMeHUe UCNOIb308AMb GeKMOPbL U KOOPOUHAMbL OIS
npeocmasieHuss OAHHBIX U peuleHus 3a0ay, 8 MOoM Yucie us

Opyaux y4eOHvix npeomemos U peaibHol HCU3HU

3. TemaTu4eckoe IJIAHMPOBAHME

Temamuueckoe NJ1anHuposaHue cocniaeuierno ¢ y4emom Paboueii npocpammaol

gocnumanusi. Ilamsmuvie damol 6bi0eeHbl KYPCUBOM
7 knace (102 yaca)

Ne | OcHOBHOE coepKaHUE 110 TEMAM Koa-so | HOP/30P
4acoB
Hauyana reomerpuu. Ilpocreiimue reomerpuyeckue 28
(¢urypsi u ux cpoiicrea. U3mepenne
reoMeTPpHYEeCKNX BeJINYHH
1 | UcTopuist BOBHUKHOBCHUSI M Pa3BUTHS T€OMETPHH. 1 https://resh
2 | HavasnbHble IOHATHS T€OMETPHH. /Jenb 3Hanull 1 .edu.ru/sub
3 | Touka, mpsiMasi, OTPE30K, JIyd. 2 ject/lesson/
4 | [lonsarue 06 akcuome, TeopeMe, J0Ka3aTeIbCTBE, 1 1289/
OTIpEeJIeICHNH, CBOICTBE, IPU3HAKE.
5 | BszauMHoOe pacrosoKeHHe TOUEK Ha MPSIMO. 2
6 | U3smepenue AIMHBI OTPE3KA, PACCTOSHUE MEXK LY 2 https://resh
TOYKAMHU. /[eHb 3auiumsl HCUBOMHBIX .edu.ru/sub
7 | TTomyII0CKOCTh U YTOJI. 2 ject/lesson/
8 | Buzpl yriioB. I3aMepeHue BEIMYUH YIIIOB. 2 1292/
9 | BeprukaibHble U CMEXHBIE YITIEL. 3
10 | ITapannenbHbIE ¥ IEPIICHIUKYIIPHBIEC TPSIMBIE. 2 https://resh




11 | Buccekrpuca yrna. 2 .edu.ru/sub
12 | Jlomanas. Buapl JIoMaHBIX. 1 ject/lesson/
13 | lnmuaa noMaHou. /Jenb HapooHo2o eduncmaea 1 1383/
14 | MHOrOyroJbHUKH. 1
15 | [lepumeTp MHOTOYTOJILHUKA. 2 https://resh
16 | [ToHsATHE O BBIMYKJIBIX ¥ HEBBIMYKJIBIX 1 .edu.ru/sub
MHOTOYTOJIbHUKAX. ject/lesson/
17 | UHCTpYMEHTHI JJIs1 U3BMEPEHUI U IIOCTPOCHUI 2 1405/
18 | KonTpomnbHas padota «IIpocTeinie reoMeTpuyecKue 1
(GUrypsl 1 X CBONCTBaY
Tpeyronbauku 19
19 | Menuana, GuccekTpuca 1 BEICOTa TPEYTOJIbHUKA. 2 ) )
20 | PaBeHCTBO TPEYTOILHHUKOB. 2 ttps://resh.e
21 | IlepBelii 1 Bfogoﬁ MIPU3HAKH PaBEHCTBA 3 hirfonn ool
[lesson/1419/
TPEYroJIbHUKOB. /Jensb [ ocyoapcmeennoco eepoa
Poccuiickoii @edepayuu
22 | PaBHOOEIpEHHBIC TPEYTOJILHUKN U UX CBOMCTBA. 3 https://resh.e
23 | [IpusHak paBHOOEIPEHHOTO TPEYTrOJIbHUKA. 3 du.ru/subject
24 | Tperuii mpuU3HAK pPaBEHCTBA TPEYTOJIBHUKOB. 3 Dol !
25 | @urypsl ¢ 0ceBOM CHMMETPHEH. 1
26 | [IpuMepsl CHUMMETPUHU B OKPYKAIOIIIEM MUPE 1 https://resh.e
27 | KonTtponbHas padota « TpeyronbHuKm» 1 du.ru/subject
[lesson/1424/
MMapaanenbHocTb. CymMMa yIrijiOB MHOTOYT0JIbHUKA 15
28 | IMapamnensHOCTh NpAMBIX. [Jens T'epoee Omeuecmaa 2 https://resh.e
29 | CoiicTBa mapauIeibHbIX MPSIMBIX. 3 du.ru/subject
30 | IToxmyromoBast KOHTpOJIbHAsE paboTa 1 /lesson/1237/
yroa P p
31 | Ilpu3Haky mapaieabHbIX IPIMBIX. 2 httos://resh.e
32 | CymMa yrioB TpeyroyibHHUKa. /Jens cnacameist 2 du.ru/subject
33 | BHemHue yribl TPEYroJIbHHUKA. 2 [lesson/1345/
34 | CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJILHUKA 1 e fresh e
35 | CymMMa BHEIIHUX YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA 1 du.ru‘fsub'ec‘t
36 | KonrponbHas padota «I[lapamiensrocts. CymMma yrioB 1 /lesson/1280/
MHOTOYTOJIbHUKA)
IIpsiMmoyroJibHbIE TPEYT0JIbHUKH 7
37 | Ilpu3HaKK paBEHCTBA MPAMOYTOJIBHBIX TPEYTOJBHUKOB. 2 https://resh.e
38 | [leprieHAMKYNIAP ¥ HAKJIOHHAS. [JeHb namsamu scepme 2 %&ﬂ%—?
Xonokocma %
39 | CBoiicTBO MeMaHbI IPSIMOYTOJILHOTO TPEYTOJIbHHUKA, 1 du.ru/subject
IIPOBEAEHHON K THUIIOTEHY3E. [lesson/1352/
40 | TIpAMOYTOJIBLHBIN TPEYTONBHUK € yriioM B 30° 1
41 | [poepounas padota «IIpsiMOyronbHbIC 1

TPEYTOJIbBHUKI»




I'eomeTpuueckne HepaBeHCTBA 5
42 | CoOTHOLIEHUS MEXKIY CTOPOHAMU U yIJIaMH 1 https://resh.e
TpEyroibHUKA. /env eounckou ciasvl Poccuu du.ru/subject
43 | HepaBeHCTBO TPEYTroJbHUKA. 1 flesson/1351/
44 | HepaBeHCTBO O JUIMHE JIOMAHOMU. /[eHb pyccKou HayKu 1
45 | HepaBeHCTBO MEKIy NEPIEHANKYJIAPOM M HAKIIOHHOM. 1
46 | PaccrostHEe OT TOUKH JI0 MIPSIMO 1
OxkpysxkHocThb. ['eomMeTpuyeckne mecTa ToUek. 18
ITocTpoeHus ¢ NOMOIUBIO HMPKYJIS M TMHECHKH
47 | OKpyKHOCTb, XOp/Ibl U JUAMETPBI, UX CBOMCTBA. 2 https://resh.e
48 | B3aMMHOE PacIoI0KEHHE OKPYKHOCTH M IIPSMOIA. 2 du.ru/subject
49 | KacarenbHast U CEKyIas K OKPY>KHOCTH. 3 Aussaf1525]
50 | Okpy»KHOCTB, BIMCaHHAas B YroJl.Bcemuphsiii OeHb 2
meampa https://resh.e
51 | [loHsiTHE O TEOMETPUUECKOM MECTE TOUEK. 2 du.ru/subject
52 | IIpuMepsl FeOMETPHYIECKUX MECT TOUEK Ha IIOCKOCTH. 1 [lesson/1417/
53 | Onmca"Has OKPY>XKHOCTh TPEYTOJIbHUKA, €€ TICHTP. 2
54 | MeTtoa reoMeTpUYECKUX MECT TOUYEK MPU PEIICHUU 1 httos://resh.e
rCOMCTPHUYCCKHUX 3a1a4. du.ru/subject
55 | O6ocHOBaHUS MPOCTEHIITNX TOCTPOEHUH, ITAIIbI 33141 2 [lesson/3036/
Ha IOCTPOEHUS, peIlIeHue 3a7a4 Ha TOCTPOEHHUE
LHUPKYJIEM U JJUHEUKON
56 | KoatpomnbHas padota « OKpyKHOCTB 1
IToBTOpEHME, 00001IEHNE, CHCTEMATH3ALIMS 3HAHU I 10
57 | Peuienue 3a1a4y Ha MepBbIN NPU3HAK PABEHCTBA 1 https://resh.e
TPEYTOJILHUKOB J]eHb KOCMOHASMUKL du.ru/subject
58 | Pemenue 3a1au Ha BTOPOM U TPETHI MTPU3HAK 1 /lesson/3036/
paBEHCTBA TPEYTOJIbHUKOB
59 | [TapamienbHOCTh NPSIMBIX, TPU3HAKH MMAPAILICIIBHOCTH 1
60 | Pemenue 3a1a4 Ha CyMMy YTJIOB TPEYTOJIbHUKA 1
61 | PaBHoOenpenHsIil TpeyroabHuk. [Ipu3Haku u cBoMCTBA 1
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.
62 | Pemenne 3amay Ha paBHOOEIPEHHBIN TPEYTOILHUK 1
63 | [IpsimoyronbHbIN TpeyroiabHUK. CBOWCTBA 1
MPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
64 | Pemenue 3a1ay Ha CBOMCTBA MPSIMOYTOJIBHOIO 1
TPEyroJbHUKA
65 | UToroBasi KOHTpOJIbHAsS paboTa 1
66 | 3amaun Ha TOCTPOCHUE ITUPKYJIEM U JIMHEUKOM 1

UTOI'O

1024




8 kuacc (102 gaca)

Ne OcHoOBHOe coep:KaHKe M0 TeMaM Koxa-Bo HOP/
4acoB 0P
IloBTOpEHHUE 3)
1 | Pemenue 3a1a4y npu3HaKy paBeHCTBA TPEYTOIbHUKOB 1
2 | Pemenue 3amau cBOiCTBA MapayjIeIbHBIX MPSMBIX 1
3 | [IpsmoyronbpHbBIN TPEYTOMBHUK /JeHb 3HaHull 1
4 | Bxo/iHas KOHTpoOJIbHas paboTa 1
5 | 3aaun Ha MOCTPOCHUE 1
YeTbIpEéXyroabHUKH 22
6 | [lapamnenorpamm, ero mpu3HaKu U CBOMCTBA. 2
7 | IIpAMOYTOJIBHUK, €TO TIPU3HAKHU U CBOKMCTBA. 2 fugps.firesh.e
du.ru/subject/
8 | Pom0, ero nmpu3Haku u CBOMCTBA. 2 lesson/1497/
9 | KBazpar, ero npu3HaKu U CBOWCTBA. 2
10 | Cpenusist muHUS TPEYTOIBHUKA. 2 _
11 | Tpaneuus. Jenv Yuumens 1 %
12 | PaBHOOeapeHHas Tpanerus, e€ CBOMCTBA M IPU3HAKY. 2 lesson/1496/
13 | [IpssmoyronpHas Tparenus. 2
14 | CpenHsist TUHYSI TPATICIIHN. 2
15 | Teopema Paieca. 1
16 | Teopema 0 POMOPIIMOHATBHBIX OTPE3KaX. 1
17 | Llentp macc TpeyroyibHuKa. MeoxcoyHapooublii Oekb
WKOIbHBIX OUOIUOMEK 1
18 | LlerTpanbHO CHMMETPHUYHBIC (PUTYPHI 1
19 | KonTposeHas pabota «HeThIpeXyroJbHUKI 1
ITonoomue 16
20 | [Togobue TpeyroasHUKOB, KO PHUITMEHT 1OT00WS!. 2 https://resh.e
21 | IlepBblii mpU3HAK OO0 TPEYTOJIBHUKOB. 3 %
22 | Bropoii npu3HaK no100usi TpEeyrojbHUKOB. 3 S
23 | Tpetuit npu3HaK Mo 00us TPEYroJbHUKOB. 3 https:/resh.e
24 | [IpumeneHnue Noa00US MPU PELICHUH MTPAKTUYECKUX 2 du.ru/subject/
3aj1a4. /{enb HapoOHO020 eOUHCMBa lesson/2015/
25 2




Brenenue noustus npeodpazoBaHus Mo 100U U

26 | mogoOHbIX puryp env Anexcanopa Heeckozo 1
KonTponbnas padora «Ilomobue»
IL1omannp 16
27 | IlousaTue mwiomagn. JJenv npas uenosexa 2 https://resh.e
28 | CBoiicTBa MIOIIACH T€OMETPUUECKUX QUTYD. 2 %
29 | Ipocretimme HOpMyYITBI IS TUTOTIAIH 2 R
napajuiejaorpaMmma https://resh.e
30 | [TonyromoBast KOHTpOJIbHas paboTa 1 du.ru/subject/
31 | [Ipocreiimue GopMybl 171 MIOMAAN TPEYTOIbHUKA 2 lesson/1492/
32 | IIpocteitmme GopMyIIbI 171 TUTOIIAAA poMOa 2
33 | [IpocTeitmme GopMyIIbI 1715 TUTOIIAINA TPAICITHN 2
34 | ITnomanu nmogoOHbIX Guryp Jeunv cnacamens 2
35 | KontponbHas padora «ILimommaam 1
Teopema IIudaropa u HaYaIa TPUTOHOMETPHUH 18
36 | Teopema ITudaropa. 3 https:/resh.e
37 | Ilpumenenue Teopemsl [Indaropa npu pemeHun 3 %
[IPAKTUYECKUX 3a]1aY. SO
38 | [IponoprinoHaNbHBIC OTPE3KU B MPSMOYTOIEHOM 3 https://resh.e
TPEYTOJbHUKE. /[enb cHamus 010xkaovl Jlenunepaoa du.ru/subject/
39 | Cunyc, KOCHHYC, TAHTEHC M KOTAHT€HC OCTPOTO yriia 3 lesson/2012/
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA.
40 | Tpuronomerpudeckue ¢pyHkuuu yriaos B 30°, 45° u 60° 3
41 | KontponsHas paborta «Teopema ITudaropar» 1
42 | O6o6meHne U cuctemaTuzanus 3HaHu# «Teopema 2
[Tudaropa» /Jenv souncroti craswvt Poccuu
Yribl 1 4eTbIPEXYT0JIbLHUKH, CBA3AHHbIE C 20
OKPY’KHOCTBIO
43 | BniucanHble yTiibl /[eHb pycckoil HayKu 2 https://resh.
44 | LleHTpaJIbHBIE YTJIbI 2 %
45 | Yron Mex1y KacaTeJIbHOW U XOpI0H. 2
46 | YTIbl MEXKIY XOpJIaMHU U CEKYIIUMHU. 2 https://resh.e
47 | BnrcaHHbBIE M ONTMCAHHBIE YETBIPEXYTOJIbHUKH. 2 du.ru/subject/
48 | CpoiicTBa 1 MPU3HAKHU BIMCAHHOTO YETHIPEXYTOJIbHUKA. 2 lesson/2505/
49 | BzanMHO€ pacmooKeHHUE ABYX OKPYKHOCTEH. 2 https://resh.e
50 | Kacanue okpysxHocTelt. Meowcdyrnapoonsiii OeHb 2 du.ru/subject/
POOHO20 5A3bIKA lesson/2504/
51 | O6mme KacaTelbHbIC K IBYM OKPY>KHOCTSM 2
52 | KontposbHas padota « OKpYy>KHOCTh 1




53 | O6006menue u cuctemaTuzaius 3HaHuH «OKPY>KHOCTbY» 1
IToBTOpPEHME, 00001IEHNE, CHCTEMATH3ALMS 3HAHU I 4
54 | Pemenue 3a1a4 Ha HAXOKIEHUE TUIOIIAEH 1
YETBIPEXYTOJILHUKOB. /letb [106edbl
55 | Pemenue 3agau Teopema ITudaropa 1
56 | UToroBast KOHTpOJIbHAs paboTa 1
57 | PemeHnue 3a/1a4 BIMCaHHBIE U LICHTPAJIbHBIC YTJIbI 1
UTOI'O 102 4
9 kuacc (102 yaca)
Ne OcHOBHOe coiep:kaHue M0 TeMaM Koua-Bo oop/
4acoB 0P
IToBTOpEHHE 4
1 | Teopema IIudaropa Jenwv 3nanuii 1
2 | Ilnomanu duryp 1
3 | [lomobue TpeyroapsHIKOB 1
4 | BxomHasi KOHTpoJIbHas paboTa 1
Pemenne TpeyrojibHUKOB 22
S | Cunyc, KocuHyc, TanreHc yriaos ot 0 go 180° . 2 https:/resh.
6 | OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. 3 %’?
7 | ®opMyitbl TpuBeACHUS. MecOyHapoousiil OeHb 2 oy
NONACUTILIX JIH00€el
8 | Perrenue TpeyroabHUKOB. 2
9 | Teopema KOCUHYCOB /[eHb 3auyumbl HCUBOMHBIX 2
10 | Teopema cuHyCOB. 2 https://resh.
11 | Pemrenne mpakTHYECKUX 3a4a4 C UCIIOJIb30BAHUEM 2 edu.ru/subje
TEOPEMbl KOCHHYCOB M TEOPEMBI CHHYCOB. %
12 | Tpuronometpuueckue GOPMYIBI TS TUIOMIAIH 2 -
TPEYroJIbHHUKA, TTapaJlIeIorpaMma.
13 | ®opmymna 'epona. Jenv Hapoonoco edurncmea 2
14 | ®opmyia mIoNaau BRITYKIIOTO YETHIPEXYTOTbHIKA 2
15 | KontposbHas paboTa «Perienne TpeyroibHIUKOBY 1
ITonoOue TpeyrojibHUKOB 12




16 | Xopmae! u mogo6GHEBIE TPEYTOIBLHUKA B OKPYKHOCTH. 2 https://resh.
17 | Teopema o pon3BeICHUN OTPE3KOB XOP/I 2 %’ﬁ
18 | Teopembl 0 IPOU3BEACHUN OTPE3KOB CEKYIIUX 2 4]
19 | Teopema o kBaapaTe KacateabHOU. /Jens Anexcanopa 2
Heesckozo
20 | [IpumeHeHue Mpu pelIeHuU TeOMETPUICCKHX 3a/1ad. 2
21 | Teopemsr UeBsl 1 MeHenasl. 1
22 | Tlonsartue o romoretuu. [IpoBepouHnas pabota 1
Metoa koopauHaT 10
23 | YpaBHenue npsAMON Ha IIOCKOCTH. 1 https://resh.
24 | YrinoBoit ko3P hUIIMEHT U CBOOOIHBIN YICH, UX 1 %ig
T€OMETPUYECKUM CMBICIL. /[ens [ 'epoee Omeuecmea oy
25 | [lapannensHOCTh U MIEPIICHIUKYIIPHOCTD MPSIMBIX 1
(uepes yriaoBoit KO3 GUIIUEHT).
26 | YpaBHEHUE OKPYXKHOCTH. /[enb npas uenoseka 1
27 | HaxoskJIeHHE TIepeCeUCHU OKPYKHOCTEH 1 TIPSIMBIX B 1 https://resh.
KOOpAuHaTax. edu.ru/subje
28 | ®opMmyita pacCTOSHUS OT TOYKH JI0 TIPSMOIA. 1 M
29 | Ilnomanp mapasuienorpaMMa B KOOPIUHATAX, TIOHITHE 1 -
00 OpUEHTUPOBAHHOM TUIOLIAU. /{eHb BOUHCKOUL C1A8bL
Poccuu
30 | [IpumeHeHHE METO1a KOOPIMHAT B MTPAKTHUECKU- 2
OPUEHTHPOBAHHBIX TEOMETPUIECKUX 3aauax
31 | KonrposibHas pabora «MeToa KOOpAHHATY 1
BekTopsl 20
32 | BekTopsl Ha IIOCKOCTH. [[ensb 3auumuuxa Omevecmasa 1 https://resh.e
33 | CioeHUE ¥ BRIYUTAHHE BEKTOPOB — MPaBUIIa 2 du.u/subject
/lesson/2506/
TPEYTOoJbHHUKA U MapajieiorpaMma.
34 | YMHOKXeHHE BEKTOpa Ha YHCIIO. 1
35 | [TonmyrooBas KOHTpOJIbHAsE paboTa 1 https://resh.e
36 | KoopauHatel BeKTOpa. Beemuphvlil Oenb meampa 2 m
37 | CrioskeHHe ¥ BEIYUTAHUE BEKTOPOB, YMHOYKEHHE 2
BEKTOpPA Ha YHCJIO B KOOPJMHATAX.
38 | [IpuMeHeHrE BEKTOPOB B (pr3HKe, IIEHTP Macc. 1 %
39 | Iloustre 0 6asuce (Ha MIOCKOCTH). 1 leozsﬂ
40 | PassosxeHHst BEKTOPOB MO Oa3ucy. 1




41 | CxansipHO€ IPOU3BEICHUE BEKTOPOB, FTE€OMETPUUCCKUIMA 2
https://resh.e
CMBICII U BBIPAKEHUE B JIEKAPTOBBIX KOOPIUHATAX. :
du.ru/subject
42 | JucTpuOyTHBHOCTH CKAISIPHOTO MPOM3BEICHHS. 1 Nesson/2507/
43 | CxansipHOE MPOU3BEACHHE U MIPOCITUPOBAHHE. 1
44 | IlpuMeHeHne CKaISIPHOTO MPOU3BEACHHS BEKTOPOB JIJIs 1
HAXOXKJEHUS JJIMH U YTJIOB.
45 | PelieHre reoMeTpUYECKUX 3aa4 ¢ TOMOIIBIO 2
CKaJIIPHOTO MTPOU3BEACHHUSI
46 | KontponbHas pabota «BeKkTopbi» 1
JIJIMHA OKPYKHOCTH ¥ IJIOIIAb Kpyra 16
47 | [IpaBUIBHBIC MHOTOYTOJIbHUKH, BEIYUCIICHUE UX 2 https://resh.
AIIEMEHTOB il
' ct/lesson/251
48 | Yucno v yTMHA OKPYKHOCTH. 2 3/
49 | JInuHa qyTH OKPY>KHOCTH. 3
50 | Paguannast Mepa yria. 2
51 | Ilmomanp Kpyra u ero BJICMGEITOB (cexTopa u 3 httos:/Iresh.
cermeHnTa). MesxcoyHapoouwlil 0eHb pOOHO20 SA3bIKA edu.ru/subije
52 | BeruuciieHue mepuMeTpoB | IIIomiaaeii puryp, 3 ct/lesson/251
BKJIFOYAIOIINX AJIEMEHTHI KpyTa 4
53 | KonTponbHast padota «/[mmHa OKpy>KHOCTH, TUTOIIAIb 1
KpyTa
JIBHKEHUS TUIOCKOCTH 10
54 | LlenTpanbHas CHMMETPHSL. 1 https:/resh.
95 | lleHTpanbHO-CHMMETPHYHBIC (DUTYPHI. 1 edu.ru/subje
Henp p uryp ct/lesson/203
56 | IToBopor. 1 5/
58 | OceBast cuMMeTpHSL. 1
59 | ®urypsl, CHMMETPUYHBIE OTHOCUTEILHO HEKOTOPOH 1
. https://resh.
ocH. /lenv soccoedunenus Kpvima ¢ Poccueu T —
. edu.ru/subje
60 | [TapamrensHBIN IEpEeHOC. 1 ct/lesson/304
61 | IlousiTHe ABMXKEHUSA U €r0 CBOMCTBA. 1 o/
62 | PaBerctBo duryp. 1
63 | I 1 https://resh.
POSIBJICHUS] CAMMETPUHU B IPUPOJIC, SKUBOIIHCH, edu.ru/subie
CKYJIBIITYpE, apXUTCKTYypE. ct/lesson/313
64 | Komno3unuu ABMKeHUH (TPOCTEHIINE IPUMEPHI). 1 8
65 | [IpuMeHeHHEe B TEOMETPUYECKUX 3a1a4ax
IloBTOpEHME, 00001IEHNE, CHCTEeMATH3 AU 3HAHUM 8




66
67
68
69

PaBHOOEIpeHHBIN U pABHOCTOPOHHUM TPEYTOJIbHUKHU
[IpssIMOYTONIBHBIN TPEYTOJIBHUK

Menunana, OuccekTpuca U BbICOTa TPEYTrOJIbHUKA
[Tapannenorpamm, poM0, IpSIMOYTOJILHUK, KBaIparT,
Tpaneuus /{enb KOCMOHAGMUKU

e

https://resh.

edu.ru/subje
ct/lesson/251

7

https://resh.

70 | OkpyKHOCTB, KacaTellbHasl; PABEHCTBO U T101001e 1 edu.ru/subie
(uryp, TpeyroasHUKOB. 1 ct/lesson/142
71 | UtoroBast KOHTpOJBbHAs paboTa 3
72 | IlepuMeTp H IO MHOTOYTOJIbHUKOB, 1
73 | JInuHBI OKPY>KHOCTH U TUIOMIAIN KpyTa 1
UTOTO 1024
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