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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus Kak OIMH U3 OCHOBHBIX Pa3JIeJIOB IKOJIBHOM MaTEMAaTUKU, UMEIOLIMNA CBOEH 1I€IIbI0
o0ecreynTh M3y4eHHE CBOMCTB M pa3MepoB (pUryp, MX OTHOIIEHHH M B3aUMHOE PACIIOJIOKCHHE,
ONMpPAETCsl Ha JIOTMYECKYIO, JJOKA3aTelbHYI0 JUHUIO. L[eHHOCTh M3yueHHs] T€OMETPUM Ha YpOBHE
OCHOBHOTO OOIIEro oOpa3oBaHMs 3aKIIOYAeTCs B TOM, YTO OOYYAIOMIMWCS YYUTCS HPOBOIUTH
JIOKa3aTeIbHbIE PACCYKIEHUSA, CTPOUTh JIOTMUECKHE YMO3AKIIOYEHUs, [OKa3blBaTh HCTUHHbIC
YTBEPKACHUSI U CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJUTH PACCYKACHUSI «OT HMPOTHUBHOTOY,
OTJIMYaTh CBOIMCTBA OT NPU3HAKOB, (POPMYIUPOBATH OOpPATHBIE YTBEPKICHHUS.

Bropoil nenbro M3ydeHus IeOMETPHUM SBISETCS MCIIOIb30BAHME €€ KaK MHCTPYMEHTa IIpU
pELICHUH KaK MAaTeMaTH4YeCKHMX, TaK M MPAaKTUYECKUX 3ajay, BCTPEUAIOLIUXCA B PEATIbHOM JKU3HHU.
OOyuarouuiicst 10JKEH HAYyIUThCS OTIPEICIUTh TEOMETPUYECKYIO (QUTyPY, ONUCATh CIOBAMHU JaHHBIH
YepTEéX WIM PUCYHOK, HAWTH IJIOLIAb 3€MEJbHOI'0 Yy4YacTKa, PaccuuTaTb HEOOXOAMMYIO UIMHY
OIITOBOJIOKOHHOTO Kabessi Hii TpebyeMble pa3Mepbl rapaxa Uit aBTOMOOHIISI. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIMTENbHAS JMHUA B M3y4eHUM reomerpuu. [Ipu pemieHun 3agad NpakTUYECKOIO
XapakTepa OOYYAIOUUIiCA YYUTCS CTPOUTh MAaTEMaTHYeCKHE MOJENN PEATbHBIX JKU3HEHHBIX
CUTYallUi, IPOBOJUThH BBIYMCICHHS U OLIEHUBATh a/IeKBATHOCTh IOJIYYEHHOI'0 pe3ysbTara.

KpaitHe BaxxHO MNOAYEPKUBATH CBSI3U TEOMETPUU C JAPYTUMHU Y4YEOHBIMU INPEAMETAMH,
MOTHBUPOBATh HCIIOJIb30BaTh OINpPEACIICHUS] T€OMETPUUECKUX (PUIYp M MOHATHH, JEMOHCTPUPOBAThH
NPUMEHEHHE TTOTyYeHHBIX YMEHUH B (PU3HKE M TeXHUKE. DTU CBSI3M HauboJiee sIPKO BHIHBI B TEMax
«BexTopb1y, «TpuroHoMerprudyeckue COOTHOIEHUs», «Meron koopauHat» U «Teopema [Tudaropar.

YueOubiii kypc «l'eomeTpusi» BKIIOYAET CICAYIONIME OCHOBHBIC pPa3Jeibl COJCPKAHUS:
«['eomerpuueckue Gurypsl 1 ux cBoicTBay, «3MepeHue reoMeTpU4ECKUX BEITUUUHY, «JeKapTOBBI
KOOpJMHATHI Ha IJIOCKOCTU», «BekTopbl», «/IBuxkeHus miockoctny», «lIpeodpazoBanus nogoous».

Ha uszydenue yuebHoro kypca «I"'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacos (2 yaca
B HEJENI0), B 8 Ki1acce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).

COJAEPKAHUE OBYYEHUSA
7 KUIIACC

Havanpaple moHsTHS TreoMeTpuu. Touka, mpsiMas, OTpPe30K, Jyd. Yroi. Bumabl yrios.
BeprtukanbsHble 1 cMexHbIe YTibl. buccekrpuca yria. JlomaHast, MHOroyroyibHUK. [lapaniensHocTh 1
NEePIEHINKYIISIPHOCTD MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOICTBa oceBoil cummeTpuu. [Ipumepsl cumMmeTpuu B
OKpY’KalomieM MHpe.

OCHOBHBIE MTOCTPOEHUS C MOMOUIbIO HUPKYJA M JUHEHKU. TpeyroasHuk. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CBoiicTBa M MPU3HAKH PaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYroJbLHIKOB.

CBoiicTBa U MPHU3HAKK MapayIeNbHBIX MpsMbIX. CyMMa YIJI0B TpeyrojbHHKa. BHemHue yrist
TPEYroJbHUKA.

[IpsamoyronbHblii  TpeyronbHUK. CBOHCTBO MenuaHbl MNPSIMOYTOJIBHOTO TPEYrOJNbHHUKA,
NpoBeNEHHOW K  THNOTEeHy3e. [Ipu3HaKu  paBeHCTBa  MPSIMOYTOJBHBIX  TPEYTrOJHHUKOB.
ITpstMOyTONBHBIN TPEYTroJIbHUK € yriaoM B 30°.

HepaBeHCcTBa B reoMeTpuU: HEPABEHCTBO TPEYTONbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yIiie U OONIbIIeH CTOpoHE TpeyronbHUKa. [leprneHIuKysap 1 HaKJIIOHHAS.

['eomerprueckoe MecTo To4ek. bruccekTprca yriia U cepelnHHBIA MEPIeHANKYISP K OTPE3Ky
KaK FeOMETPHUECKUE MECTa TOUEK.



OKpy>XHOCTb U KpPYT, XOpJa U TMaMeTp, UX CBOMCTBA. B3auMHoOe pacronokeHue OKpyKHOCTH U
npsmoi. KacarenbHas u cekymas K oOKpyHOCTH. OKpY>KHOCTb, BIMCaHHas B yroy. BnucanHas u
ONMUCaHHasl OKPY>KHOCTHU TPEYTOJbHUKA.

8 KUIACC

YerbipéxyronpHuku. llapamnenorpamm, ero mnpusHaku U cBoWcTBa. YacTHble ciydau
napajuieorpaMmMoB (MpSIMOYTOJIBHUK, pOMO, KBajapar), WX MpU3HAKUM U CBOMCTBA. Tpamnerus,
paBHOOOKas Tparienus, e€ cBoiCTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron yaBoeHuss menuanbl. LleHTpanmbHas cummerpus. Teopema @aneca u Teopema o
IIPONOPLUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyroiabHuKa.

[Tomobue TpeyroabHUKOB, Koddumuent momodbus. [IpuszHaku MOAOOHS TPEYrOIHLHUKOB.
[Tpumenenue moo0Ust MPH PEIICHUN MTPAKTUUYECKHUX 3a/1au.

CpoiicTBa 1uIOmazei reomerpuueckux ¢uryp. @opmynbl Ui IJIOLIATU TPEYTOJbHUKA,
napasuiesorpaMma, pom6a u tpaneuuu. OTHOIIEHHE MIIOMAACH MOA00HBIX pUryp.

Brruncnenue miomniaaeii TpeyroibHUKOB B MHOTOYTOJIBHIKOB Ha KJIETYaTO Oymare.

Teopema ITudaropa. [Ipumenenue Teopemsl [ludaropa npu pemieHnn MpakKTUYECKUX 3a/ad.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOro yrja IpsSMOYIOJbHOro TpeyrojpbHuka. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKAECTBO. TpuroHomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucanHuble 1 IEHTpaIbHBIE YTJIbL, YTOJI MEXKY KacaTeIbHON U XOPIOH. YTJIbl MEXIY XOpAaMu
U CEeKyllMMH. BrucaHHble M ONMCaHHbIE YETHIPEXYIOJbHUKU. B3anMHOE pacnosnoxeHue IBYyX
okpykHocTel. Kacanue okpyxxHocrend. O01Ime KacaTelbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaureHc yriaos ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyIibl TPUBEICHHUSL.

Pemenune tpeyronpHuKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHue mpakTHYecKHX
3aJa4 C UCIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U T€OPEMBI CHHYCOB.

[IpeoOpazoBanue moaobus. [1ogob1ne coOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MpOM3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOMU3BEIEHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeIbHOM.

Bekrop, amumHa (MOIynb) BEKTOpA, COHANpaBIEHHBIE BEKTOPBI, POTHBOIOJIOKHO
HaIpaBJICHHBIC BEKTOPLI, KOJNIMHCAPHOCTH BEKTOPOB, pABCHCTBO BEKTOPOB, OIICPAIL[MHU HAJ BEKTOPAMH.
Pa3noxeHune BekTopa MO JIBYM HEKOJUIMHEApHbIM BekTopaM. KoopamuaTtel BekTopa. CkassipHOe
MMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUEC JIA HAXOXKACHUA JJIMH U YITIOB.

JlekapToBBI KOOPJIMHATHI HA MJIOCKOCTU. YPaBHEHMS MPSIMOM U OKPYXHOCTH B KOOpJMHATax,
IepecevyeHre OKPYKHOCTEN U MPAMBIX. MeTOl KOOpJAMHAT U €r0 IPUMEHEHUE.

[TpaBunbHBIE MHOTOYroJbHUKHU. JlInHA OKpy)XHOCTU. ['pagycHas u paauaHHas Mepa yrua,
BBIYUCIICHHE UTMH YT OKpYyX)HOCTel. [lomanp kpyra, ceKTopa, CerMeHTa.

JIBIKEHUS MJIOCKOCTH M BHYTPEHHUE CUMMETpUHM (Uryp (9jeMeHTapHbIe MpeaCTaBICHHUS).
[TapannensHbIi epenoc. [ToBopoT.

IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUS INPOI'PAMMbBI YYEBHOTI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI
JInuHoOCTHBIE pe3yJbTaThbl OCBOEHHS Hporpammbl  ydeOHOro Kypca «['eomerpusi»

XapaKTEepPU3YIOTCA:
1) naTpuoTHYecKoe BOCIIUTAHHE:



MPOSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSLIEMY POCCUUCKOM MAaTeMaTHKHU, IEHHOCTHBIM
OTHONIIEHUEM K JIOCTHXKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKONW MAaTeMaTHYECKOM MIKOJIbI, K
MCIIOJIb30BAHUIO ATHX JOCTHKCHHI B IPYTUX HAYKaxX W MPUKIATHBIX cepax;

2) rpaKIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OO0S3aHHOCTEH TpakJIaHWHA M peaju3alld €ro Ipas,
MIPEACTABICHHEM O MAaTEeMAaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
IpoIeyp TPaXXJAaHCKOTO 00IIecTBa (HampuMep, BBIOOPHI, ONMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
ATUYECKHUX MPOOJIEM, CBSA3aHHBIX C MPAKTHYECKUM NMPUMEHEHHEM JOCTIKCHUM HAyKH, OCO3HAHUEM
BKHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B JEATEILHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUM MPaKTUYECKUX 3a7a4 MaTeMaTU4YeCKOu
HaIlpaBJIECHHOCTH, OCO3HAaHHUEM BAXHOCTH MaTEMaTHYECKOro oOpa3oBaHMs Ha NPOTSHKEHUU BCe
KU3HU JUIsI YCHEITHON TPO(EeCcCHOHANLHOW MEATEIhbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M IOCTPOSHHUEM WHIMBUIYAJIbHOW TPACKTOPUM OOpa30BaHMs W JKM3HEHHBIX
TUTAHOB C YIETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX IMMOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTHIO K YMOIIMOHATIEHOMY U 3CTETUYECKOMY BOCTIPUSTHIO MATEMAaTHYECKUX 0OBEKTOB,
3aJa4, peleHui, pacCy ACHU, yMEHUIO BHJIETh MAaTEMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAllel B JAEATeTbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHTHUS 4YEJIIOBEKA, TMPHPOABI U OOMIECTBAa, MOHUMAHHEM
MaTeMaTHUYeCKON HayKU Kak cepbl UeIOBEUECKOH IeATEeIbHOCTH, 3TANlOB €€ Pa3BUTHUS U 3HAUMUMOCTH
JUISL Pa3BUTHS IIUBUJIM3AINH, OBJIAJICHUEM SI3bIKOM MaTEMaTHKH U MAaTeMaTUYeCKOW KyIbTypOW Kak
CpPEICTBOM TO3HAHUS MHpPA, OBJIAJCHUEM TPOCTEHIIMMU HABBIKAMH  HCCIICIOBATEIbCKON
JesTeIbHOCTH;

6) ¢pusuyeckoe BocnuTaHue, GopMHUPOBAHHE KYJbTYPbI 310POBbSl U IMOLMOHAJILHOIO
Os1aronosyqusi:

TOTOBHOCTBIO NMPUMEHSATh MAaT€MaTUUYECKHE 3HAHUS B MHTEpPECax CBOETO 30POBbsI, BEIACHUS
37I0pOBOr0 00pasza KU3HH (30pOBOE MHUTAHHWE, COATAHCHPOBAHHBIM PEXHUM 3aHATUW MU OTIbIXA,
perynsapHas (usuyeckas aKTMBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pediexcuu, NpU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAKOTO YK€ MpaBa APYroro 4YeaoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIMEeW Ha MPUMEHEHHE MaTeMaTHYEeCKWX 3HAaHWM I PEIIeHUs 3a7ad B O0JacTH
COXPAHHOCTH OKpYXarollled cpeabl, IJIaHUPOBaHUS IMIOCTYNIKOB MW OIEHKM HX BO3MOKHBIX
MOCJICICTBUM JIJIT  OKPYXKAIOIIEd Cpe/bl, OCO3HAHHEM TJOOATBHOTO XapaKTepa HSKOJOTHUECKHX
npo0JsieM U IyTel UX pelieHus;

8) amanTanusi K N3BMEHAIUMCS YCJIOBUSM COUMATbHONW M PUPOAHOM Cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMITIETEHTHOCTH Yepe3 MPAKTUUYECKYIO IS TEIbHOCTh, B TOM YHCJIE YMEHUE YUYUTHCS Y IPYTUX JIFOJICH,
pUOOpETaTh B COBMECTHOM I€ATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OMBITA APYTHUX;

HEOOXOAUMOCThIO B ()OPMHPOBAHUM HOBBIX 3HAHHWM, B TOM Yucie (HOPMYyTUPOBATH HJIEH,
MOHSITHSI, TUMOTE3bI 00 OOBEKTaX M SBICHUSX, B TOM UHCJIE paHEe HEM3BECTHBIX, OCO3HABAThH
nehunuTel COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIPUHUMATEH CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TpPEOyIOMUA KOHTPMEpP, KOPPEKTUPOBATh TMPUHUMAEMbIE PEIICHUS U JACHCTBUS,
(GbopMyITHUpOBATh U OLIEHUBATH PUCKU H MOCIEICTBUS, (JOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATDHI

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBHUS



Ba3oBrble Jjornueckue aelicTBHA:

BBISBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIC IPH3HAKKM MAaTEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOIIEHUH MEXIy MOHATUAMH, (DOPMYIUPOBATH ONpPEICICHHUs TOHITHH,
YCTaHaBJIMBATh CYILECTBEHHbIN MPHU3HAK KJIACCU(PHUKALMKU, OCHOBAHUS sl 000OLICHUS U
CPaBHEHMUsI, KpUTEPUN TPOBOAUMOIO aHAJIN3A,

BOCIIPUHUMATh, (OPMYJIUpOBaTh M IPeoOpa3oBBbIBATh CYXKJEHHUS: YTBEpAUTEIbHBIE MU
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M MPOTHBOpEYHs B (akTax,
JAHHBIX, HAONIONEHUAX M YTBEPKACHUAX, NpeylaraTb KPUTEPHUH IS BBIABICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HWHAYKTHBHBIX
YMO3aKJIIOUEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTelbCTBA MAaTeMaTHUECKUX YTBEP)KICHHMH (IpsMble U OT HPOTHUBHOIO),
IPOBOJIUTH CAMOCTOATENIBHO HECIOXHbBIE [0Ka3aTeIbCTBA MaTeMaTH4YeCKUX (PAKTOB,
BBICTpAauBaTh apPryMEHTALMIO, MPUBOAUTH MPUMEPHl U KOHTPHPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crioco0 pelieHus: yueOHoH 3a7aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PEIICHHUS,
BbIOMpaTh HanboJIee MOAXOAIINN C YYETOM CaMOCTOSITENILHO BBIJIEIIEHHBIX KPUTEPUEB).

Ba3oBLlIe ucciaenoBaTelLCKUeE AeiiCTBHSA .

UCTIOJIB30BaTh BOMPOCHI KaK HCCIIEAOBATEILCKUH WHCTPYMEHT IO3HAHUS, (POPMYIHPOBATH
BOINPOCHI, (DUKCUPYIOIIME MNPOTHBOPEYHE, MPOOJIeMy, CaMOCTOSITCIbHO YCTaHABIUBAThH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HUIIHIO, MHEHHE;
NPOBOJUTh MO CAMOCTOSITEIILHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM JKCIICPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHUE 0 YCTAHOBJICHHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOTr0 OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY CO0O0iA;

CaMOCTOSITENILHO (OPMYITMPOBATh OOOOILICHUST M BBIBOJBI IO pE3yJbTaTaM IMPOBEAEHHOTO
HaOII0/IEHUS, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTH MOTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB
1 0000IIEHUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAKKE BBIIBUTATh MPEATIOTIOKEHUS O €r0
pPa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undpopmanmeii:

BBISIBJISATH HEJOCTATOUYHOCTh M M30BITOYHOCTh WMH(OpPMAlUM, TAHHBIX, HEOOXOIMMBIX IS
pelLIeHNs 3a1a4H;

BbIOMpaTh, aHAIM3UPOBaTh, CHCTEMATHU3WPOBATh U HMHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM NpeACTaBICHUS;

BbIOMpaTh (QopMy MpencTaBieHUs] HH(OPMAIMM U WJUIIOCTPUPOBATH peIlaeMble 3a/1a4yu
CXeMaMH, AMarpaMMaMu, HHOH rpadukoi u MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTb HHGOPMALUU IO KPUTEPUSM, NPEIOKEHHBIM YUUTENIEM WIIH
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIC 1eliCTBUA:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYKICHHUS B COOTBETCTBUU C YCJIOBUSMH U IEISAMH
o0I1eHus, ICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX
TEKCTax, JaBaTh IOSICHEHHS [0 XOJYy pelIeHUs 3aJauyd, KOMMEHTHPOBATh MOJYUYEHHBIH
pe3yJbTarT;

B XOJle OOCYXIEHMs 3a/aBaTh BOIPOCHl MO CYILECTBY OOCYKAAeMOHW TeMbl, IPOOIEMBI,
pelaeMoii 3a1a4u, BbICKa3bIBaTh UJIEU, HalleJIEHHbIE HA TIOUCK PEIIeHHUs], COIIOCTABISATh CBOU
CYXJIEHUS C CY)KICHUSIMU JIPYTUX YYACTHUKOB IMAJIOra, 00HAPYKUBATh Pa3InyKie U CXOACTBO
MO3UIHI, B KOPPEKTHON opMe GOpMyIUPOBATH pa3HOTIACHsI, CBOM BO3PAXKEHHUS;



® TMPEACTaBIATh PE3YJNbTAaThl PELICHUS 3a/ladd, JKCIEPUMEHTA, HWCCICIOBAHM, IPOEKTa,
CaMOCTOSITCNILHO BBIOMPATh (opMarT BBICTYIUICHHS C YY€TOM 3a7ad Ipe3cHTAlMH U
0COOEHHOCTEHN ayAUTOPUH;

® [IOHUMaTh M HCIOJH30BaTh MPEUMYIIECTBA KOMAHJHOH M WHIAMBUAYAJIbHOH pabOTHI IPH
peIIeHNH y4eOHBIX MaTeMaTHYCCKHUX 3a/1aY;

® T[pPUHUMATHh II€7Tb COBMECTHOW JCSATEILHOCTH, IUIAHUPOBATH OPTAaHH3AIMI0 COBMECTHOM
paboThI, pacrpenensTh BUIbI pabOT, IOTOBApPHBATHCS, OOCYXKIATh MPOIECC U PE3yabTaT
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

® yYacTBOBaTh B TPYIIOBBIX ¢GopMax paboTwl (00CYykIEeHUS, OOMEH MHEHHSMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIOIHATH CBOIO YacTh PabOTHl U KOOPAWHUPOBATH CBOW JEHCTBUS C
JPYTMMH YICHAMH KOMAaHJbI, OLICHUBATh Ka4eCTBO CBOCTO BKJIaJa B OOIIMHA MPOAYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIE YUeOHbIE 1eliCTBHS

Camoopranusauus:
® CaMOCTOSTEIILHO COCTABJIATH ILIAH, AJITOPUTM PEIICHUs 3a1a4yd (WM €ro 4acTh), BIOMpaTh
crocob pemeHuss ¢ y4E€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUM ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:
e BJAACTh CIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI TMpoIecca M pe3yjbTara pEIICHHS
MaTeMaTHYECKON 3a1a4H;
® [PEABUACTH TPYAHOCTH, KOTOpPBIE MOIYT BO3HHMKHYTH IIpH pPELICHUHM 3aJadd, BHOCHUTH
KOppGKTI/IBI)I B JCATCIIBHOCTH HA OCHOBC HOBBIX O6CTO$ITCJ'H>CTB, HafIIleHHBIX OIHI/I6OK,
BBISIBJICHHBIX TPYJHOCTEH;
L] OLICHUBATh COOTBETCTBHC pe3y.HI)TaTa OCATCIIBHOCTHU HOCTaBHGHHOﬁ uecim u YCJIOBI/HIM,
06’I)$ICH$[TI) HpI/I‘-II/IHI)I JOCTHOKCHUA HJIM HEAOCTHMXKCHHUA IICJIM, HAXOJUTh OHII/I6Ky, aaBaThb
OILICHKY TPUOOPETEHHOMY OIIBITY.

INMPEIMETHBIE PE3YJIBTATHBI

K koH1ty 00ydeHus B 7 Kiacce 00y4aroUuiics MOTYYUT CIEAYIOUINE IPEIMETHbIE PE3YIbTaThl:

PacnioznaBath n3yueHHbIe TeOMETpUYECKUE QUTYPBI, ONIPEAETATh UX B3aUMHOE PacloIokKeHHe,
n300pakaTb TreoMEeTpUYecKrue (QUrypsl, BBIIOJIHATH YEPTEKU 10 YCIOBHMIO 3agaud. M3mepsaTsb
JIMHEWHBIE U YIVIOBBIE BEIWYMHBL. Pemars 3a1aun Ha BEIYMCICHNUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenate rpyOyro OLEHKY JMHEHHBIX M YIJIOBBIX BEIMYUH INPEIMETOB B PEATbHOM JKU3HHU,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuuarh pa3mMepbl 3TUX 0OBEKTOB 110 MOPSIIKY BETUUUHBI.

Ctpouth 4epTekH K F€OMETPUYECKHUM 3a/1adaM.

ITonb30BaTbCs MPU3HAKAMU PAaBEHCTBA TPEYTOJIBHUKOB, UCIOJIB30BaTh NMPU3HAKA U CBOMCTBA
pPaBHOOEPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3aj1ay.

IIpoBOIUTE JTOTHYECKUE PACCYKICHHS C HCIIOIB30BAHNEM I'€OMETPUUECKUX TEOPEM.

ITonb30BaTbCs NMPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB, CBOMCTBOM MEIUAHBI,
IIPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH T€OMETPUYECKHUX 3a/1a4.

OnpenensaTs NapauieIbHOCTh MPSAMBIX € IOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMU CEeKYIIas.
Onpenenars napamuieaIbHOCTh NMPSAMBIX C TOMOIIBIO PAaBEHCTBA PACCTOSHMM OT TOYEK OJTHOM NMPSAMOMN
J10 TOYEK APYrOU MpsSMOM.

Pemate 3amaun Ha KIeT4aTol Oymare.

[IpoBOAUTH BBIYMCICHHUS U HAXOIUTh YHUCIOBBIE M OyKBEHHbIE 3HAYEHHsS YIJIOB B
F€OMETPUYECKHUX 337a4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHHKOB U MHOTOYTOJIBHUKOB,



CBOWCTB yIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUN JIBYX IMapauIeIbHBIX NMPSAMBIX cekyliel. Pemarp
IIPAKTUYECKHE 3314 Ha HAXO0XKICHUE YTIIOB.

Brnaners moHATHEM TeOMETPUYECKOT0 MeCTa TOYEK. YMETh ONpeAessTh OMCCEKTPUCY yIiia U
CEpEIUHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYECK.

@opMyIUpOBaTh ONPEIEICHUS] OKPY)KHOCTH W Kpyra, XopAbl M JAMAMETpa OKPYXKHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHATH 9TH CBOWCTBA IIPH PEILIECHUU 3aad.

BnaneTs noHsTHEM OMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTDH €€ LICHTP.
[Tonp3oBaTbes akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B OTHOM TOUKE,
1 0 TOM, UTO CEPEIUHHBIE IEPIIEHANKYJIISPbI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS B OJJHON TOUKE.

Bnagerp  moHATHEM — KacaTENBHOM K OKPY)KHOCTH, IIOJIb30BAaTbCsl  TEOPEMOM O
NEPIEHIUKYJIIPHOCTU KacaTeJIbHON U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

ITosb30BaThCsA MPOCTENIIMMHA FEOMETPUYECKUMH HEPABEHCTBAMM, IOHMMATh UX IPAKTUYECKUAN
CMBICIL.

ITpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE IOCTPOCHMS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

K koHiy o0ydenus B 8 Kiacce 00y4arOnuiicss MOTYYHT CIEAYIONINE TPEIMETHBIEC PE3YIIbTaTHI:

PacniosHaBaTh OCHOBHBIE BHJIbl YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI, I0JIb30BATHCA HX
CBOICTBaMHM NP PELIEHUH F€OMETPUUECKUX 3a/1au.

[TpuMeHATH CBOMCTBA TOYKH MEpECceYeHUs MEIUaH TPEeyroyibHUKa (LIEHTpa Macc) B PELICHUU
3az1a4.

Brnaners noHsTHEM CpelHEN JIMHUU TPEYrOJbHUKA M TpaIeLMK, IPUMEHATh UX CBOMICTBA IIPU
pemieHun  reoMmerpudeckux 3agad. [lons3oBarbes  Teopemoit  asleca um TEopeMOM O
IIPONOPLUUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJI PELUIEHUS PAKTUYECKUX 3a/1a4.

[TpuMeHsTh IpU3HAKU 10J100MS TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aa4.

[Tonws3oBatbest Teopemoit Iludaropa i perieHus reoMeTpUYeCKUX M MPAKTUYECKUX 3ajad.
Crpouth MareMaTHYECKYIO MOJEJIb B IMPAKTHUECKHUX 3aadyax, CaMOCTOSITENIbHO JeJaTh YepTEX U
HaXOJUTbh COOTBETCTBYIOLINE JUIUHBI.

Brnagers noHATHSIMM CHHYCA, KOCHHYyCa M TaHI€HCA OCTPOro yIrja MpsSMOYTOJIbHOTO
TpeyroiabHuKa. [1071p30BaThCS 3TUMHU NOHATUSAMH I PEILIEHUS IPAKTUUECKUX 3aad.

BoruncnsaTte (pa3nuuHeiMH crioco0aMu) IUIOHIAa/lb TPEYroJbHUKA M IUIOIMIAM MHOTOYTOJBHBIX
¢uryp (monb3ysch, rzae HEOOXOIMMO, KalbKynsaTopom). [IpuMeHsATh MOJydeHHblE YMEHHsS B
MPAKTUYECKUX 3a7auax.

Brnaners MOHATUAMHU BIMCAHHOTO U LIEHTPAJIBHOIO YIJIa, UCIOJIB30BATH TEOPEMBI O BIIMCAHHBIX
yriax, yriax MeXIy XOpAaMH (CeKyIIMMH) U yIie MeXAYy KacaTeJbHOM M XOpAOW NpU pELIeHUU
FEOMETPUYECKUX 3a]ad.

Brnagerb NOHATHEM ONUCAHHOIO YETHIPEXYTOJIbHUKA, NPUMEHATh CBOWCTBA OMMCAHHOIO
YeTHIPEXYTOJbHUKA TP PELICHNN 3aa4.

[TpyMeHsTh moydYeHHbIE 3HAaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTH4YECKHEe MOJIEH Ui 3aa4
peaJbHOM JKM3HU U TPOBOAUTH COOTBETCTBYIOIIME BBIYMCICHHUS C NPHUMEHEHHEM MO0A00us U
TPUTOHOMETPHHU (IIOJIB3YSACH, IJIe HEOOX0AUMO, KAJIbKYISTOPOM).

K koH1y 00ydenus B 9 kiacce 00yJaronuiics NOIyIUT CIEAYIONIME IPEAMETHbIE PE3YIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (HYHKIUU OCTPHIX YIJIOB, HAXOAUTHh C UX MOMOIIbIO pa3iHyYHbIe
AJIEMEHTBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE TPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTs
(c MOMOUIBIO KATBKYJIATOPA) AJTUHBI U YIIIBI 17151 HETAOJIMYHbBIX 3HAUECHUH.

[Tonp3oBaTbest GopMysnaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIECTBOM IS
HAXO0X/ICHNS COOTHOILIEHUH MEXy TPUTOHOMETPUUECKUMHU BETMUYNHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAaXOXKJIEHUS Pa3IUYHBIX AJIEMEHTOB
TPEYrojbHHUKa («pEelIeHUe TPEYTroJbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Bnaners moHsTHAMH TpeoOpazoBaHHs MOJO0MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilomp3oBaThcsi cBoOMCTBaMU TMON00MS MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JUIMHBI U
HaXOJIUTh YIJIbl Yy MOA0OHBIX Guryp. [IpuMeHsaTs cBoMCTBa MOI00US B IPAKTUUYECKHUX 3a1a4ax. Y METh
MPUBOJIUTH MPUMEPHI OJOOHBIX GUTYDP B OKPYXKAIOLIEM MUPE.



Ilonb30oBaTbcsd TEOpeMaMH O IPOU3BEACHUM OTPE3KOB XOPHA, O IPOU3BEIACHUU OTPE3KOB
CEKYILHUX, O KBaApaTe KacaTeIbHOM.

[Tonp30BaTbcsi BEKTOPaMH, IOHUMATh UX T€OMETPUUECKUN M (PU3UYECKHI CMBICI, IPUMEHSTh
UX B PELICHUM TEeOMETPUYECKUX U (u3ndeckux 3anad. [IpUMeHATh CKaJlsipHOE NpPOU3BEIEHHE
BEKTOPOB ISl HAXO0XKACHUS JJIMH U YIJIOB.

[Tosb30BaThCA METOAOM KOOPAMHAT Ha IJIOCKOCTH, IPUMEHSATD €T0 B PEIIEHUU FEOMETPUUECKHUX
Y IIPAKTUYECKUX 3a]1a4.

Bnanerp NOHATHAMM NPAaBUIBHOTO MHOTOYIOJBHUKA, IJIUHBI OKPYKHOCTH, IJIMHBI IYI'H
OKPYKHOCTHU U PaJUaHHON MEpHhI yrila, yMETh BBIUMCIATH IUIOIIAAb Kpyra U ero yacrei. [IpumensTs
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECKUX 3a1a4ax.

Haxomute ocu (MM LEHTPBI) CUMMETPUH (UTYp, TPUMEHSTH ABIKEHHS IUIOCKOCTH B
IIPOCTEHIINX CITydasiX.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IIPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIH Ul 3a4ad
pearbHOM JKU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYMCIEHHUS C HIPUMEHEHHEM [0A00us U
TPUTOHOMETPHUYECKUX (YHKIUH (TTOJIB3YSCh, I/Ie HEOOXOIMMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosmgectBo yacoB
Ne DnexTpoHHbIe (1M poBbIe) 00pa3oBaTebHbIC
HanmeHnoBaHMe pa3jesioB 1 TeM POrpaMMBbl Kontp. [Ipakr.
n/n Bcero pecypceel
paboTbl | paboTHI
1 HvaCTeHmHe FCOMETPUHCCKHE UIYDLL H HX 14 bubmmoreka I{OK https://m.edsoo.ru/7f415e2e
cBolicTBa. MI3MepeHne reoMeTpuYeCcKiX BEIIMIHH
2 TpeyronpHuku 22 1 bubmmoreka LIOK https://m.edsoo.ru/7f415e2e
3 Hapaienbubie npivbie, cymma yrios 14 1 bubmmoreka ITOK https://m.edsoo.ru/7f415e2e
TPEyroJibHUKa
4 OKpy>KHOCTB U Kpyr. ['eOMeTpuuecKre NOCTPOCHHSI 14 1 bubmmoreka LIOK https://m.edsoo.ru/7f415e2e
5 IToBTOpEeHHUE, 0000IEHNE 3HAHUI 4 1 Bbubmnoreka IIOK https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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8 KJIACC

Ne KonandecTtBo yacos
u/n HaumeHoBaHue pa3aesioB ¥ TeM IPOrPaMMBbI Kot OnextponHnsie (ppoBbie) 00pazoBaTEIbHBIC
Bcero p- pecypceel
paboTHI
1 YeThIpEX yroabHUKH 12 1 bubmmoreka [{OK https://m.edsoo.ru/7f417e18
2 Teopema @aneca u Te0pema O NPONIOPIUMOHATLHEIX 15 1 bubanoreka IJOK https://m.edsoo.ru/7f417e18
0Tpe3Kax, MOJ00HbIEC TPEYTOIbHUKH
[Tnomans. HaxosxaeHue miomiajei TpeyroJbHIKOB
3 U MHOTOYTOJIbHBIX (Guryp. Ilnormiamu mogoOoHbIx 14 1 bu6mmoreka I{OK https://m.edsoo.ru/7f417e18
buryp
4 Teopema [Tudaropa u Hayaa TPUTOHOMETPUHT 10 1 bubmmoreka I{OK https://m.edsoo.ru/7f417e18
VYTJIbI B OKPYXKHOCTH. BrincaHHbIe ¥ OMCAHHBIE
5 4eThIPEeXyroyibHUKH. KacaTenbHble K OKPYKHOCTH. 13 1 bubnmnoreka LIOK https://m.edsoo.ru/7f417e18
Kacanue okpyxHocTeit
6 [ToBTOpEHME, 0000IICHUE 3HAHUI 4 1 bubmnoreka IJOK https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6
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9 KJIACC

KonunuectBo uacoB

Ne HauMeHoBaNMe Pa3Ie/ioB H TeM POrpaMMBbl Korp. Mpaxr. OnextponHnsie (ppoBbIe) 00pa3oBaTEIbHBIC
n/n Bcero pecypceel
paboThl  PabOTHI
1 Tpuronomerpus. Teopembt KOCHHYCOB 1 CHHYCOB. 16 1 Bubmunorexa LIOK https://m.edsoo.ru/7f41al2c
Pewienne TpeyrosbHUKOB
2 IIpeoGpasopanue nonobus. Merputcckue 10 1 Bbubanoreka IIOK https://m.edsoo.ru/7f41al2c
COOTHOIICHUS B OKPYXHOCTH
3 Bekropsr 12 1 bubmmoreka L{OK https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJMHATHI HA TIOCKOCTH 9 1 bubnunotexa [IOK https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[nrHa
5 OKPY>KHOCTH H IUIOIIA/h Kpyra. Beraucienue 8 bubanoreka IIOK https://m.edsoo.ru/7f41al2c
IJI0IIaAe
6 JIBMOKEHMSI INIOCKOCTH 6 bubamnoreka I{OK https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIMS 3HAHU I 7 2 Bbubamnoreka IIOK https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 6 0

MognucaHo umposoii nognuckio: MYHULIMMNANBLHOE
ABTOHOMHOE OBLLUEOBPA3OBATEJ/IbHOE YUYPEXXAEHVE
MYHULUMNAIBHOIO OBPA3OBAHWA rOPOA KPACHOLAP
CPEAHASA OBLLEOBPA3OBATE/IbHAA LUKOJIA Ne 73 IMEHW
ANEKCAHAPA BACU/TIbEBUYA MO/THYAHOBA

TpuKa: 51 yTBEpAUN ATOT AOKYMEHT

DN: E=uc_fk@roskazna.r ckea, OID.1.2.643.100.4=7710568760,
OrPH=1047797019830, STREET="50MbLLO}# 3NaTOYCTUHCKWI NEPEYNOK, 4. 6,
cTpoenme 1", L=r. Mocksa, C=RU, O: Poccuy, C i
Poccun
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