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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX PA3/CIIOB IIKOJIbHON MaTEMaTUKU, UMEIOIUN CBOEH LIETIbIO
o0ecreynTh M3y4eHUE CBOMCTB M pa3MepoB (Uryp, MX OTHOLICHMH W B3aUMHOE PACIOJIOXKCHUE,
ONMPAETCS Ha JIOTMYECKYIO, J0Ka3aTelIbHYIO JIMHHUIO. [[€HHOCTh M3ydeHUs I'€OMETpUHM Ha YPOBHE
OCHOBHOI'O 001Iero oOpa3oBaHUs 3aKIIOYaeTcs B TOM, 4YTO OOYy4YarOIIMHCA YYMUTCS INPOBOAUTH
JIOKa3aTeNbHbIE PACCYKIEHHUS, CTPOUTH JIOTMUECKHE YMO3AKJIIOYEHHUs, JOKa3blBaTb WCTUHHBIE
YTBEPKACHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKACHMSI «OT IPOTHUBHOIOM,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOpPATHBIE YTBEPKICHHUS.

Bropoii nenbr0 M3ydeHHs T€OMETPUM SBISETCS HUCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IIpU
pelIeHUH KaK MaTeMaTH4eCKHX, TaK M MPAaKTUYECKUX 3ajjad, BCTPEUAIOLIUXCS B PEAJbHON KU3HU.
OOyuarouuiicss T0HKEH HAYYUTHCS OMPEAETUTh TeOMETPUUYECKYI0 (PUTypy, OIMCATh CIIOBAMU JTAaHHBIH
4epTeK MM PUCYHOK, HAWTH IUIOIIAJb 3E€MEJBHOT0 y4yacTKa, paccuuTaTb HEOOXOIUMYIO JUIHHY
OINTOBOJIOKOHHOT'O Kalens min Tpedyemble pa3Mephl rapaka Jjsi aBTOMOOMIISI. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIMTEIbHAS JIMHUA B M3y4eHUM reomerpuu. llpum pemieHum 3agad MpakTHUYECKOIO
XapakTrepa OOy4arolmMiicsl y4WUTCS CTPOUTh MATEMaTHYECKHME MOJEIN pEaJbHbIX KU3HEHHBIX
CUTYalUH, IPOBOJUTH BBIUYMCIICHUS U OLICHUBATH aJIcKBaTHOCTD IIOJIyYEHHOI'O PE3YJIbTaTa.

KpaiiHe BaXxHO MOIYEPKUBATH CBA3M TE€OMETPUM C JPYTUMH Y4eOHBIMHU IpeIMETaMHu,
MOTHBUPOBATh HCIIOJIB30BaTh OMpPEICICHHUSI TEOMETPUYECKUX (UTYp W MOHATHH, EMOHCTPUPOBATH
IPUMEHEHUE MOJIyUEHHBIX YMEHUN B (PU3UKE U TEXHHKE. JTH CBSI3U HauOoJjee sIPKO BUJHBI B TEMax
«Bextopb1», «TpuroHoMerpuyeckue COOTHOIEHUs», «Meron koopauHat» U «Teopema [Tudaropar.

VYuebubiii kypc «l'eomMeTpusi» BKIIOYAET CIEIYIOLIIUME OCHOBHBIE pa3fielibl COJIEpKaHMs:
«["eomerpuueckne Gurypsl u ux cBOWCTBa», «l3MepeHne reoMeTpruuecKux BEIUYHHY», «JleKapTOBBI
KOOpJMHATHI Ha MJIOCKOCTH», «BekTopbi», «JIBuxkeHus miockoctny, «IIpeodbpazoBanus nogoous».

Ha u3yuenue yuebHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 vacoB (2
yaca B HEJIeINI0), B 8 kiiacce — 68 yacoB (2 yaca B HeZelno), B 9 kiacce — 68 yacoB (2 yaca B HEZEIIO).



COJEPKAHUE OBYYEHUA

7 KJIIACC

Havanphbie nonsatus reomerpuu. Touka, mpsimMas, OTpPEe30K, Jayd. Yroia. Buabl yrios.
Beprukanbuble 1 cMexHble Yribl. buccekrpuca yria. Jlomanas, mHoroyronsHuk. [lapaiiensHocTs n
HEPIECHIUKYIIAPHOCTD MPSIMBIX.

Cummerpuunsie purypsl. OCHOBHBIE CBOICTBa OceBOW cUMMeETpHUH. lIpumepsl cuMMeTpuu B
OKpY>KaIOILIEM MUDE.

OCHOBHBIE ITOCTPOCHUS C IOMOIIBIO LIUPKYJA U JuHEHKU. TpeyronpHuk. Beicota, MmeauaHna,
OuccekTpuca, UX CBOICTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CpoiictBa W  TpuU3HAKW  paBHOOEAPEHHOrO  TpeyrosbHUKa. llpu3Haku  paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa ¥ NPU3HAKK NapajuIeabHBIX NpsAMbIX. CyMMa yrjioB TpeyrojibHUKa. BHelHue yribl
TPEYroJbHUKA.

[IpsimoyronbHblii  TpeyroabHUK. CBOMCTBO MeIuaHbl MPSMOYIOJIBHOTO TPEYroJIbHHKA,
IIPOBENEHHON K runoreHyse. [Ipu3Haku paBeHCTBaA IPSAMOYTOJIBHBIX TPEYTOIbHUKOB. [IpsAMOyYTroIbHBIii
TpPEyroibHUK ¢ yriaom B 30°.

HepaBenctBa B reomeTpuu: HEPaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
TeopeMa 0 0oJIbIIEM yriie U OoJIblIeii CTOpOHE TpeyrojabHuKa. [leprnenukynsp 1 HakJIOHHas.

I'eomeTrprueckoe mecto Touek. buccekrpuca yria u cepeMHHbBIN NEPIEHIUKYIAP K OTPE3KY
KaK N€OMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTb U KPYT, XOp/la U JUaMeTp, UX CBOWCTBA. B3anuMHOe pacnonokeHue OKpyKHOCTU
u npsmoi. KacarenbHast u cexymas kK okpy>kHOCTH. OKpYKHOCTb, BIUCaHHasi B yrojl. Brniucannas u
OINMCaHHasl OKPY>KHOCTH TPEYTOJIbHUKA.

8 KVIACC

UYersipéxyronpauku. Ilapamnenorpamm, ero npu3Haku | cBoWcTBa. YacTHele cilydau
napajuiesiorpaMMmoB  (MIpSIMOYTOJIbHUK, poMO, KBajapaT), MX MNPU3HAKKM U CBOWCTBA. Tpameuus,
paBHOOOKas Tpanenus, e€ cBoicTBa 1 nmpu3Haku. [IpsMoyronbHas Tpaneuus.

Meton yasoeHus wmeauasbsl. llenTpanpHas cummerpus. Teopema Paneca u TeopeMa o
MIPOIOPLIMOHANIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEYTroibHUKA U Tpanenuu. L{enTp Macc TpeyroyibHuKa.

[Tomobue TpeyronbHUKOB, KOd(pduimeHnt mnofaodus. I[lpu3Haku MOJO0US TpPEYroJbHUKOB.
[TpumeneHne nogO0HS MPH PELICHUH MTPAKTUYECKHX 3a/1a4.

CaoiicTBa 1uiomianei reomerpuueckux ¢uryp. dopmynbl A MIOWEAAU TPEYrojJbHUKA,
napajuiesorpamma, pom06a u Tpanenuu. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTyp.

Brruucnienue miomanei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTHYECKUX 3a1ad.

CuHyCc, KOCHMHYC, TaHT€HC OCTpPOro yrja MPSIMOYroJbHOTO TpeyrojibHUKa. (OCHOBHOE
TPUTOHOMETPUIECKOE TOKIAECTBO. Tpuronomerpudeckue GyHkuu yrios B 30, 45 u 60°.

BrnycanHble M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIy KacaTeJIbHOM M XOPIOW. YIUIBI MEXITy
XOpAaMHM U CEKylIMMH. BrucaHHblE M omMCaHHBIE YETHIPEXYTOJbHUKHU. B3anMHOE pacrnosioskeHue
IBYyX okpyxkHocTeil. Kacanue okpyxHocTeit. OOuiye kacaTeabHbIe K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, TaureHc yriaos oT 0 go 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO.
DopMyJIbl TPUBEICHUS.

Pemienue tpeyronpaukoB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PerieHne nmpakTudecKux
3aJ1a4 ¢ UCIOJIb30BaHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.



[IpeobpazoBanue moaoodus. [lomodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeACHMHM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYNIUX,
TEeopeMa O KBaJpaTe KacaTeJIbHOM.

Bexktop, anumHa (MOIysnb) BEKTOpa, COHAIIPAaBJIEHHBIE BEKTOPbHI, IPOTUBOIMOJIOKHO
HaIIPABJICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallui HAJl BEKTOPaMH.
PasnokeHne BekTOpa IO ABYM HEKOJUIMHEapHbIM BekTopaM. Koopaunatel BekTopa. CkaisipHOe
IIPOU3BEICHNE BEKTOPOB, IPUMEHEHUE /ISl HAXO0XKJCHUS IJIUH U YIJIOB.

JlexapToBbl KOOPJAMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSAMOU U OKPYKHOCTH B KOOpAUHATaX,
[IEPECEYCHUE OKPYKHOCTEH U IMPSIMBIX. MeTOl KOOPAMHAT U €r0 IPUMEHEHUE.

IIpaBuibHBIE MHOTOYroJbHHMKHM. [InuHa okpy:xHOCTH. I'pamycHas m paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HOcTel. [limomans kpyra, CeKTopa, CerMeHTa.

JIBIDKEHHs TUIOCKOCTH M BHYTPEHHHE CHUMMETPUHU (puryp (dJIeMeHTapHbIe NpPEICTaBICHHS).
[TapannensHbiii iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O
KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Ppe3yJbTAThl OCBOEHHUS IporpamMMmbl  ydeOHOro Kkypca «l'eomerpus»
XapaKTEPUIYIOTCS:

1) naTpuoTnyecKkoe BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpEca K MPOIUIOMY M HACTOSAIIEMY POCCUMCKON MaTEeMaTHKH, [ICHHOCTHBIM
OTHOIIIEHHWEM K JOCTH)KCHHSIM POCCUHUCKUX MATEMaTHKOB M POCCHUUCKOW MAaTEeMAaTHYECKOM IIKOJIBI, K
HCIIOJIB30BaHMIO THX JOCTI)KCHHUI B IPYTUX HAyKax M MPUKIAIHBIX cepax;

2) rpa:kKIaHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBIMOJHCHHUIO OO0S3aHHOCTEW TpaKITaHWHA W peaju3aldd ero Ipas,
MPEACTABICHUEM O MaTEMaTHUYECKHX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHH,
MpoLeayp TpaxKIaHcKoro oOmiecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIECHUIO
ATUYECKUX TMPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTIKEHUM HAyKH, OCO3HAHHEM
BOKHOCTH MOPAJIbHO-3THUECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOM Ha AaKTHUBHOE YyYacTHE€ B pEIICHWU MPAKTUYECKUX 3a7ad MaTeMaTH4YeCKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXKHOCTHM MATEMAaTHYECKOTrO OOpa3oBaHUS Ha MPOTSKEHUU BCEH
KU3HU IS yCIEITHOW TPO(ECCUOHATBLHOW IEATCIILHOCTH W PAa3BUTHEM HEOOXOJUMBIX YMCHHIA,
OCO3HAaHHBIM BBIOOPOM M TOCTPOEHUEM HHAMBHAYAIBHON TPaeKTOpUM OOpa30BaHUS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCcKoe BOCIUTAHME:

CIIOCOOHOCTBIO K OSMOIMOHAIHPHOMY M O3CTETHUYECKOMY BOCHPHUITHIO MaTEMaTHUYECKHX
OOBEKTOB, 3a/ay, PEHICHHH, pacCyXICHUU, YMEHHIO BUAECTh MaTeMaTHYEeCKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIlMe B JEATETLHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX MpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4eJIOBEeKa, TMPUPOABI M O0IIecTBa, TMOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak cepbl 4YeTOBEUeCKON NesSTENbHOCTH, ITAOB €€ Pa3BUTHUS U 3HAYUMOCTHU
JUTSL pa3BUTHUSL ITUBUIM3AINH, OBJAJCHUEM S3BIKOM MAaTEMAaTHKH M MAaTeMAaTHYEeCKOW KYJIbTYpOH Kak
CpPEICTBOM TIO3HAHUS MHUpa, OBJAJCHUEM TMPOCTEUIIMMH HAaBBIKAMH  HCCJIEI0BATEIHCKOM
JesITeIbHOCTH;

6) ¢pusuueckoe Bocnuranue, popMHpoBaHME KYJIbTYPbI 310POBbSl M 3MOLMOHAJIBLHOIO
0/1aronosy4us:

TOTOBHOCTHIO TIPUMEHSTh MAaTeMAaTUUECKHE 3HAHMUSI B MHTEPECaX CBOETO 3/I0POBBS, BEICHUS
3I0pOBOTO 00pa3a >KWM3HH (3I0pOBOE MUTAHUE, COANAHCHPOBAHHBIN pPEXUM 3aHATHH M OTABIXA,
perynspHas (Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBbIKa peICKCUU, MpHU3HAHHEM
CBOETO TpaBa Ha OMMUOKY U TAKOTO K€ TpaBa APYroro 4eIoBeKa;

7) 3Ko0J0ruYecKoe BOCIIUTAHME:

OpHEHTAIlMel Ha TPHUMEHEHHWE MaTeMAaTUYeCKUX 3HAHWM I pelieHHus 3aaad B o01acTu
COXPAHHOCTH OKpYXKarolleil cpeabl, IJIaHUPOBAaHUS TIOCTYIKOB W OLIEHKH HUX BO3MOXKHBIX
MOCJEICTBUIM [T  OKpPY)KAIOIIEH Cpeabl, OCO3HAHWEM TJIOOATBHOTO XapaKTepa HKOJOTHYECKUX
po0JieM U yTeH UX PEIICHHS;

8) ajanTauns K U3MEHAIUMCS YCJIOBUSM COLMATbHOM M NPUPOAHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHUSIX HEOMNPENEIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTHU YepPe3 MPAKTUUYECKYIO JeATEIbHOCTh, B TOM YHCJIE YMEHHE YUUTHCS y IPYTUX JFOJCH,
npuoOpeTaTh B COBMECTHOM JACATEIHPHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHITUU U3 ONBITA IPYTHX;



HEOO0XOAUMOCTBIO B (DOPMHUPOBAHMHM HOBBIX 3HaHUM, B TOM uucie (OpMyJIHNpOBaTh HJIEH,
MOHATHUS, TUMNOTE3bl 00 OOBEKTAX M SBICHHSIX, B TOM YHUCIE paHEe HEU3BECTHBIX, OCO3HABaTh
negUuIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO0, BOCIPHUHHMATbh CTPECCOBYIO CHUTYAlLUIO
KaK BBI30B, TpeOyloolUi KOHTpPMEp, KOPPEKTHPOBATh INPUHUMAEMble pELIeHUs U JelCTBuS,
(opMyIMpOBATH U OLIEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble Jjornueckue aeicTBu:

®BLIBJISTH W XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTeMAaTUYECKUX OOBEKTOB,
MOHATHIA, OTHOIICHUNA MEXIY TOHATUSAMHU, (OPMYIUPOBATH OMPECIICHUs MOHITHHA, YCTaHABINUBAThH
CYIISCTBCHHBI TpPHU3HAK KIACCHU(UKAIMU, OCHOBAHHS JJsi OOOOIICHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJIN3a;

® BOCIIpUHHUMATh, (OPMYIUPOBATH M MPEOOPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
oTpHUIaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

® BLISIBJIAITH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTUBOpEUYHs B (akrax,
JAHHBIX, HAOTMIOEHUSIX U YTBEPIKICHUSX, MIPEAiaraTh KpUTEPUH UIS BBISIBICHUS 3aKOHOMEPHOCTEN U
MPOTUBOPEUHIA;

e JleNlaTh BBIBOJIBI C HCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pa3dupaTh I0KA3aTeNbCTBA MATEMATUYECKUX YTBEPKACHUU (MPSIMbIE M OT MPOTHBHOIO),
MIPOBOJNTH CaMOCTOSITEJIbHO HECJIOKHBIEC JOKA3aTeIbCTBA MAaTeMaTHYCCKUX (DaKTOB, BBICTPaWBAThH
apryMeHTAaIMIO, PUBOIUTEH TPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

® BEIOMpATh CIOCO0 pelieHusl yueOHOM 3a/1auu (CpaBHMBATh HECKOJIBKO BapUaHTOB pEILLIEHUS,
BBIOMPATh HAMOOJIEE OIXOAAIINN C YUETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

basoBble ucciienoBare/ibCKie JeHCTBUA:

® [ICTIOJIB30BaTh BOIPOCHI KaK HMCCIIENOBATEIbCKUIT HMHCTPYMEHT MO3HaHUA, (POpMyIHpOBaTH
BONPOCHL, (DUKCHPYIOIINE MPOTUBOpEUYHE, MPOOIEMY, CaMOCTOSTENBHO yCTaHABIMBATh HCKOMOE W
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

®[IPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIJaHY HECJOXKHBIA SKCIEPUMEHT,
HEOOJIBIIIOE  HWCCJIEOBAHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTEeMaTHYECKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0i;

® CaMOCTOSITENIBPHO (POpMyIHpOBaTH OOOOIIEHUS W BHIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOIIOJICHUS, WCCIEAOBaHUS, OICHUBATH JIOCTOBEPHOCTH TOJYYCHHBIX PE3YJIbTATOB, BBIBOJIOB H
0000IIIeHMI;

® IPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIIBUTATH MPEANOI0KEHUS O €TO
Pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

® BBISBJISTH HENOCTATOYHOCTh U U30BITOYHOCTH HH(OPMAIUH, NAHHBIX, HEOOXOAMMBIX IS
peIeHus 3a1a4u;

e BEIOMpATh, AaHAM3UPOBATh, CHCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHQPOPMAIUIO
pPa3IUYHBIX BUJIOB U (HOPM MPEICTABICHNUS,

e BEIOMpaTh (hopMy TpenacTaBiIcHHUs WHGOPMAIUM U WILTIOCTPUPOBATH pPEIIaeMble 3aJ1a4u
CXEeMaMH, IMarpaMMaMiy, HHOU rpaduKoi U UX KOMOMHALIUAMU;

® OIICHUBATh HANEKHOCTh HH(MOPMALUUA IO KPUTEPHUSM, MPEIJIOKEHHBIM YYHUTEIEM WIIN
c(hOpMyIHPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:



® BOCIIPUHUMATh M (POPMYTUpPOBATh CYXJAECHUS B COOTBETCTBHHM C YCIOBUSIMH M LEJISIMHU
oO1IeHHUs], ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 10 X0y PellIeHus 3aJaul, KOMMEHTHPOBATh MOJIYYSHHbIN pe3yibTar;

B Xxo7€ OOCYXKIEHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOWl TeMbl, MPOOIEMBbI,
pelaeMoil 3aauyM, BBICKA3bIBaTh HJIEH, HAIIEJICHHBbIE HAa MOWMCK pPEIICHHUS, COIOCTaBISATH CBOU
CYXKIEHHUS C CYXKICHHSIMU JPYTUX YYaCTHHKOB JHaiora, OOHapYyXHBAaTh pPa3IndMe U CXOJACTBO
MO3UINH, B KOPPEKTHOU opme (HopMyTupoBaTh pa3HOIIIACHS, CBOM BO3PAKCHHUS;

® IPE/ICTABIIATh PE3YJIbTAThl PEHICHUS 3a/Ja4H, ODKCIEPHUMEHTA, WCCIEAOBAHMS, IPOCKTa,
CaMOCTOSITENILHO BBHIOMpaTh (OpMAT BBICTYIUICHUS C y4€TOM 3ajad Mpe3eHTAlud U O0COOEHHOCTEH
ayTUTOPHH;

®[IOHUMAaTh W HMCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHONH M WHAMBHIYalTbHOH pabOTHl IpU
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1aY;

® [I[PUHUMATH 1I€7Tb COBMECTHON JESITEeNbHOCTH, IJIAHHUPOBATh OPraHM3AIMI0 COBMECTHOU
paboThl, pacrpenensTh BUAbl pabOT, JOroBapuBaThes, OOCYKIaTh MpOIecC U Pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIIONIEN;

® y4acTBOBaTh B TPYMIOBLIX (opmax paboThl (00CYx)aAeHHs, OOMEH MHEHHUSMHU, MO3TOBBIC
IITYPMBI U APYTHUE), BHIIOJHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOU ACWCTBUS C IPYTHMHU
YJieHAaMH KOMAaHJIbl, OIICHWBAaTh KA4yeCTBO CBOETO BKJIAJa B OOMMI TNPOIYKT IO KPHUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJIbHbIE yUeOHbIe IeiicTBUS

Camoopranuzanusi:

® CAMOCTOSITENIbHO COCTaBIIAThH IUIAH, AITOPUTM pElIeHUs 3a7aud (WM €ro 4acTb), BHIOMpATh
CIOCO0 pemeHns ¢ Y4ETOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOH MH(DOpMAITUH.

CaMOKOHTPOJIb, SMOLMOHATbHBI HHTEJIEKT:

®BJAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpollecca M pe3yibTara pPeHIeHUs
MaTeMaTHYeCKOH 3a7auu;

® IPE/BU/IETh TPYAHOCTH, KOTOpPBHIE MOTYT BO3HUKHYTh IpU pEIIEHUH 3aJayd, BHOCHUTh
KOPPEKTHBBI B JESITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, HAlJAEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

® OLICHUBATh COOTBETCTBUE pe3yjbTaTa JESATEIbHOCTH IOCTABICHHOW L€ W YCIOBHSIM,
OOBSICHATh TPUYHMHBI JTOCTH)KEHUS WM HEIOCTMIKCHUS IIeNIM, HAaXOIWTh OIIMOKY, NaBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI

K koHIty o0yuenus B 7 kjacce 00y4aroImuics MOIyduT CIeIyIOIue MPeIMETHbIE Pe3yIbTaThl:

Pacnio3HaBaTh  HM3y4eHHBIE TeOMETpUYECKHE (UTYpBL, OINPENeNsATh WX  B3aUMHOE
pacrioyio’keHne, M300pakaTh TreOMETpHUYecKrue (UTYPHI, BBITIOIHITH YEPTEKH IO YCIOBUIO 3aIa4H.
W3mepsaTs nuHEHHBIE W YITOBBIE BENWYHHBL Permnarh 3agaud Ha BBIYUCICHHE JUJIMH OTPE3KOB H
BEJIMYMH YTJIOB.

Jlenatbe rpyOyro OILEHKY JMHEHHBIX W YTJIOBBIX BEIMYMH TPEAMETOB B pPEATbHOW JKU3HH,
pa3MepoB MPHUPOTHBIX 0OBEKTOB. PazmiuaTh pa3Mepsl ’THX 0OBEKTOB T10 MOPSIKY BETHIUHBI.

CTpouTh 4epTeKu K TeOMETPUYECKUM 3a1auaM.

[Tonb30BaThcs MpU3HAKAMU PaBEHCTBA TPEYTOJIHLHUKOB, HUCIIOJIB30BATh MPU3HAKU U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a]1a4.

[IpoBOAUTH TOTHYECKUE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPUUECKIX TEOPEM.

[Tonb30BaThes MPU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIHHIUKOB, CBOWCTBOM MEIUAHBI,
MPOBEAEHHON K TUIIOTEHY3€ MPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1aU.



OmnpenensaTs NapaieIbHOCTh MPSAMBIX € IOMOIIBIO YIJIOB, KOTOpPblE 00pa3zyeT ¢ HHUMHU
cexymas. OnpenensaTs NapauieIbHOCTh IPSAMBIX C IOMOLIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU
IIPSIMOM 10 TOYEK APYroM IpsIMOM.

Pemrate 3a1aun Ha KieT4aToi Oymare.

[IpoBOoIUTH BBIYMCICHHUS UM HAXOIUTh YHUCIOBbIE M OYyKBEHHbIE 3HAYCHHUs YIJOB B
TFEOMETPUUYECKUX 3a/ladax C HCIOJIIB30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB M MHOI'OYTOJBHUKOB,
CBOMCTB YIJIOB, OOpa30BaHHBIX IPU MEPECEUEHHUM JBYX MapajUIelbHBIX NPAMBIX cekyulei. Pemats
IIPAaKTUYECKUE 3a1a41 Ha HAXO0XKJICHHUE YIJIOB.

Brnaners noHATHEM reOMETpUYECKOr0 MecTa TOYEK. YMETh ONpeAessaTh OMCCEKTPUCY yIiia U
CEpEIUHHBIN NEPICHIUKYIIAP K OTPE3KY KaK T€OMETPUYECKHE MECTa TOYEK.

@opMyIMpOBaTh ONPEIEICHUS OKPYKHOCTM M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
II0JIb30BAThCA UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOWCTBA IIPU PEILICHUU 3aad.

Bnagers noHATHEM ONMCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LIEHTD.
[Tonp3oBatbes (hakTaMu O TOM, YTO OMCCEKTPHUCHI YIVIOB TPEYrojbHHUKA IIEPECEKAIOTCS B OJTHON TOUKE,
U O TOM, 4YTO CEPEAMHHBIC ITEPIEHAUKYILIPBI K CTOPOHAM TPEYTOJIBHUKA [TEPECEKAOTCS B OJHON TOUKE.

Biagets  moHATMEM — KacaTeNbHOM K = OKPYXKHOCTH, IIOJIB30BaTbCi  TEOPEMOM O
NIEPIEHIUKYJIAPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KACaHU.

ITosp30BaTbCs MPOCTENIIMMHA F€OMETPUUECKUMH HEPABEHCTBAMM, IOHUMATh UX IIPAKTHYECKUN
CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE TOCTPOCHUS € TOMOILBIO LIUPKYJIS U JIUHEHKH.

K koHI1y 00yueHus B 8 kjacce o0yyaroImuiics MONIy4uT CIeAyIOIINe PeAMETHbIE pe3yIbTaThl:

PacriozHaBaTe OCHOBHBIE BHJBI YETBIPEXYIOJBHUKOB, HUX DJJEMEHTHI, I0Jb30BaTbCI HX
CBOMCTBAaMH IIpU PEIICHUH N'€OMETPUYECKHUX 3aady.

[IpuMeHsTh CBOMCTBA TOUKM NEpeceueHus MeIuaH TPEeyroybHUKa (LIEHTpa Macc) B pelIeHUU
3aj1ad.

Brnaners noHATHEM CpelHEN JIMHUU TPEYroJIbHUKA U Tpaleluy, IPUMEHITh UX CBOMCTBA MpU
pemieHun  reomerpudeckux  3amad. [lomp3oBarbes  Teopemoit  Pameca M TEOpeMOM O
MIPOMOPLHNOHANIBHBIX OTPE3KAaX, MPUMEHSATh UX I PELIeHUs IPaKTUUECKUX 3aa4.

ITpuMeHsATH PU3HAKH [10JI00US TPEYTOJIBHUKOB B PEIIEHUU T'€OMETPUYECKHX 3a/1a4.

ITonp3oBatbes Teopemoii [Tudaropa miast pemieHUss reOMETPUUECKUX U MPAKTHUECKUX 3ajad.
CrpouTh MaTeMaTHYECKyI0 MOJENb B MPAaKTUYECKHX 3aJ]adyax, CAMOCTOSATENbHO JeNaTh YepTEX U
HaxOJIUTh COOTBETCTBYIOILIME JJINHBI.

Bnagers nNOHATHSMM CHHYca, KOCHHYCa M TaHI€HCa OCTPOrO yria MpsSMOYrOJIbHOTO
TpeyronbHHKa. [1071630BaThCSl TUMU NOHATUSAMH AJIs PEILIEHUS IPAKTUUECKUX 3aa4.

BoruncnsaTte (pa3nuuHeiMU crioco0aMu) IUIOUIA/lb TPEYTroJbHUKA M IUIOHIAId MHOTOYTOJBHBIX
¢buryp (monb3ysich, rAe HEOOXOAUMO, KalbKynsTopoM). IIpuMeHsSTh modydeHHbIE YMEHHS B
MIPaKTUYECKUX 3aJadax.

Bnagers MOHATUAMU BIMCAHHOTO U LIEHTPAIBHOIO YIJIa, UCIOIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJaMu (CeKylIMMH) U yrie MEXIy KacaTellbHOM M XOpAoH HpH pelieHuH
F€OMETPUUYECKHX 3a/1a4.

Bnagers NOHATHEM ONMCAaHHOIO YETBIPEXYTOJIBHUKA, NPUMEHATH CBOWCTBA ONUCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PEIICHNUH 3a]1a4.

[IpuMeHATH MoNy4eHHbIE 3HAHUS HA MIPAKTUKE — CTPOUTh MaTeMaTHUYECKUE MOJIEIH JUIS 3a7a4
peanbHOM KHU3HM M IPOBOAUTH COOTBETCTBYIOIME BBIYMCICHHMS C IMPUMEHEHHEM I0A00us u
TPUTOHOMETPHUU (TI0JIB3YSICh, T1Ie HEOOXOIMMO, KABKYISATOPOM).

K koHIy o0yuenus B 9 kjacce 00y4Jaromuiics MoyduT CIeIyIoIue NpeIMETHbIC Pe3yabTaTh:

3HaTh TPUTOHOMETPHUUYECKHE (YHKLIHMU OCTPBIX YIVIOB, HAXOAUTh C UX TMOMOUIbIO PAa3JINYHbIE
3JIEMEHTHI IPSAMOYTOJIBHOTO TPEYrojbHHUKA («pELIeHHEe MPSIMOYTOJIbHBIX TPEYrOIbHUKOBY). HaxonnuTe
(c MOMOILBIO KaTIbKYJISATOPA) UIMHBI U YIJIBI JUI HETAOINYHBIX 3HAYEHUH.



[Tonp3oBaTbes opMysnaMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM JUIS
HaXO0XKJCHHUs COOTHOIIEHUI MEXy TPUTOHOMETPUUECKUMH BETMUUHAMH.

Hcnonb30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB ISl HAaXOXKJICHHS DPA3IUYHBIX 3JEMEHTOB
TPEYroJbHHUKA («pEIIeHHE TPEYTrOJILHUKOBY), IPUMEHATH UX MPH PEIICHUN T€OMETPUUYECKHIX 3aay.

Brnaners nonsTusMu npeoOpa3oBaHMs IOA00US, COOTBETCTBEHHBIX 3JEMEHTOB IOJOOHBIX
¢uryp. Ilonb3oBarbcsi cBOMCTBaMHM MOAOOMS NMPOU3BONIBHBIX (UIYp, YMETh BBIYMCIATH JJIMHBI U
HAXOJUTh YIIIbl Yy OJ00HBIX ¢uryp. IlpuMeHsTh CBOICTBA 110100Ms B MPAKTHUECKUX 3a/1a4ax. Y METh
MPUBOANUTH PUMEPHI MOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUpE.

[Tonp30BaThcs TeopeMaMH O IPOU3BENCHUU OTPE3KOB XOpA, O IPOU3BEACHUU OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJbHOM.

[Tonp30BaTbcs BEKTOpAMH, TOHUMATh UX T€OMETPUYECKUN M (PU3MUYECKUI CMBICH, TPUMEHSThH
UX B pEIICHUH TE€OMETPHYECKUX M (u3nyeckux 3anad. lIpUMeHATh CKalsipHOE NPOM3BEACHUE
BEKTOPOB ISl HAX0XKJICHUSI JUIUH U YTJIOB.

[lonp30BaTbcss METOAOM KOOPAMHAT HAa IJIOCKOCTH, TNPUMEHSTh €ro B  pElIeHUH
reOMETPHYECKUX U TMPAKTUIECKUX 3a]1a4.

Bnanerr MOHATHUSAMHU TPaBUIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPYXHOCTH, JJIHHBI JYTH
OKPY>KHOCTH M PaJUaHHOM Mepbl yria, yMeTh BBIYUCIATH IUIOIIAAb Kpyra U ero yactei. Ilpumensars
IIOJTyYEHHbIE YMEHUS B IPAKTHUECKUX 3ajjauax.

Haxomute ocu (WIM LEHTPBI) CHUMMETPUH (UTYp, TPUMEHSTH JABHKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITydasX.

[IpuMeHsATh NOJTydEeHHBIE 3HAHUS HAa NMPAKTUKE — CTPOUTh MaTeMaTHUECKUEe MOJIENN JUIs 3a7a4
peanbHOM KHU3HM M IPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHHS C INPUMEHEHHUEM MoAo0us Hu
TPUTOHOMETPHUECKUX (DYHKIUH (TI0JIB3YSCH, TI€ HEOOXOIUMO, KAIBKYIIATOPOM).



TEMATHUYECKOE ITJNTAHUPOBAHUE

7 KIIACC
KoumnuectBo yacos
Ilpak = DJIEKTPOHHBbIE
Ne HaumenoBanue pa3jaeiio Konrpo TtHuec (uudposbie)
n/n H TEM IIPOrpamMmMmabl Bceero JBHBIE KHe 06pa30BaTeJILHLIe
padorel  pador  pecypchbl
bl
[Ipocretimue
1 reoMeTpuyueckue GUrypsl u 11 1 1 bubnuorexa [JOK
ux cBoiicTBa. I3mepenue https://m.edsoo.ru/7f415e2e
F€OMETPUYECKHUX BEJIMYUH
bu6mmoreka [IOK
2 Tpeyrobrukir 14 1 0 https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
3 Hapansiensirbie Mpsmbie 10 1 0 https://m.edsoo.ru/7f415e2e
COOTHOILIEHUS MEXK Y
4 CTOPOHAMH U yIJIaMU 16 2 1 bubmorexa HOK
https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
OKpyXHOCTb U KPYT.
5 Fe(l)olslleTquecxuepyr 13 1 1 bubmorexa LHOK
https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
6 [ToBTOpenue, 06001IeHNE 4 1 0 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 68 7 3
I1O ITPOI'PAMME



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

8 KUIACC

KoanuecTBo 4acoB

Ipak DJIeKTPOHHbIE
HaumMmeHoBaHue
Ne KonTpoas  TH4Yec (undposbie)
pa3aesioB U TeM
n/n Bcero  Hble KHe o0pa3oBaTe/ibHbIE
NMPOrpaMmblI
padoThI pado pecypcel
ThI
N bubmuorexa [JOK
! HeTbipexyrobHikn 12 L https://m.edsoo.ru/7f417e18
[Inomane.
Haxoxxnenue
IJIoIaaei bubmuorexa [JOK
2 10 1
TPEYTrOJIbHUKOB U https://m.edsoo.ru/7f417e18
MHOTOYTOJIbHBIX
duryp.
Teopema Paneca u
Teopema o
MPOTIOPIIMNOHATBHBIX
3 OIT) 631211)1( moA00HbIC 19 1 bubmorexa HOK
p - HTOA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH.
ITmomaan mogo0HBIX
¢uryp
Teopema ITudaropa u
4 Haqzna Garop 10 1 bubmmorexa [JOK
https://m.edsoo.ru/7f417e18
TPUTOHOMETPHH
5 VYTIIbI B OKPY’KHOCTH. 13 1 bubmmoreka [IOK
Brnucannbie u 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

OIMMCaHHbBIE
YEThIPEXYTOJIbHUKH.
KacaTtenbpHbIe K
OKPY>KHOCTH.
Kacanue
OKPYXHOCTEH

[ToBTOpEHME, bubnnoreka IIOK
000011IeH1E 3HAHUI https://m.edsoo.ru/7f417e18

OBILIEE KOJIMYECTBO

YACOB I10 I[TPOTPAMME 08 0 0



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

9 KIIACC

KoanuecTBo 4acoB

Ne
Ipak DJIeKTPOHHbIE
HaumeHoBaHue
Konrpoan  THuec (uudposbie)
n  pa3aejioB U TeM
Bcero HbIE KHe o0pa3oBaTe/ibHbIE
/ NpPOrpamMMblI
u padoThI padot pecypchl
bl
bubmuorexka [JOK
1 BsogHoOe noBTOpeHue 3 0 0
AHOE NOBTOREHM https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
2 B 7 0
CKTOPbI https://m.edsoo.ru/7f41al2c
JlexapToBhI
3 KOOPJHMHATHI Ha 12 1 bu6mmoreka [JOK
MIOCKOCTH. MeTo https://m.edsoo.ru/7f41al2c
KOOpJIUHAT
COOTHOIHGHI/IH MCKOY
4 :szofi/z{:aymmn 12 1 bubnmnoreka [JOK
Peyr ' https://m.edsoo.ru/7f41al2c
CKaJ’IHpHOC IMPOU3BCACHUC
BEKTOPOB
[IpaBunpHbIE
MHOTOYTOJIbHUKH.
5 JlmuHa OKpYKHOCTH U 10 1 bubmorexa HOK
pyx https://m.edsoo.ru/7f41al2c
TUIOIIA/Ib KpyTa.
Brruucnenue niomaneit
b K
6 JIBMO>KEHUS TNIOCKOCTH 6 1 nomorexa IO

https://m.edsoo.ru/7f41al12c



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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HauaneHble cBeneHus u3

CTEPEOMETPHU /
[ToBTOpEHHUE,
000011cHHE, 10 bubmuoreka [JOK
cUcTeMaTu3alus https://m.edsoo.ru/7f41al2c
3HaHUUI

OBHIEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME



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

YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

1. Teomerpus, 7-9 kmaccw/ Atanacsn JI.C., Byrysos B.®., Kagomues C.b. u apyrue,
Axmroneproe obmiectBo «M3narenbctBo «IIpocBenienne.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
1. Enunas xoyutekius mudpoBbix o0pa3oBaTenbHbIX pecypcos (School-collection.edu.ru).

2. Poccwuiickas anektponHast mkosa (resh.edu.ru)






