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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM W B3aMMHOE pACIOJIOKEHUE, ONMPAECTCS HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHUs reOMETpUH Ha ypPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKIIOYAETCS] B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOJAUTH
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKJIIOUCHHUsI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCykKJIe€Huss «OT TMPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPHU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISETCS HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (DUTypy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUHU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTb ITOJYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JIPYTUMH yueOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYP
U TIOHSTHUH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBbIX YMEHHUA B (PU3HUKE U
TEXHUKEe. OTH CBA3M HauOosiee SpPKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuyeckue cootHoumeHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOLUIME OCHOBHBIE DPa3eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
F€OMETPUYECKUX  BEIMYUH», «J[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTHY,
«Bektops», «JIBmkenus maockocTmy, «IIpeodpasoBanus mog00us».

Ha uzyuenue yueGHOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukaneHele U CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS MU JIMHEWKU. TpeyrojbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOEpEeHHBIN U  PAaBHOCTOPOHHMI  TpeyrojdpbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CymMMa yTiIOB TPEYTOJIbHHKA.
Breninue yribsl TpeyrojibHUKA.

[IpssMOyTOJNIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJBHOIO
TPEYTOJbHHKA, TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ [pAMOYTOJIBHBIN TPEYTroJbHUK € yIriioM B 30°.

HepaBeHcTBa B reoOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJbllieM yriie U OOJbLIEH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacaTenbHas u cexkymas K OKpYy>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH

TPEYTOJIbHUKA.
8 KUIACC

YerpipéxyronpHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Clly4au TapajijieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
[IpssMoyroJibHas Tpaneuus.

Meron yaBoeHuss Meauansl. LlenTpanbHas cummerpusa. Teopema Daineca u
TeopeMa O INPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojpHUKa.
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[Tonobue TtpeyronbHUKOB, Ko3pduuuent nonodus. [IpuszHaku mnomoOus
TpeyroJabHUKOB. [IpumMeHeHne mogo0ust MpU pelIeHNH MPAKTUIECKUX 3a/1ad.

CpoiicTBa momaaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIATU
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHUE IUIONIaen
oA0OHBIX (UTYD.

Brruncnenne miomanend TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu pemreHUn
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrijla MNPSIMOYTOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpPUrOHOMETpHUUYECKHE (DYHKIIUU
yriioB B 30, 45 n 60°.

BnucanHble M LEHTpPaJIbHBIE YIJIBI, YIOJd MEXAY KacaTelbHOW M XOpPIOH.
Yriel  Mexay ~ XopJaMH M CEeKyIUMMH. BrmcaHHble W ONKMCAaHHBIE
YEeThIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHue AByX OKpykHoctel. Kacanue

OKpykHOCTeH. OOI11I1e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne TtpeyronbHukoB. TeopemMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTUYeCKUX 3a7ad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJAPATE KaCATEIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIPABJIECHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJ BEKTOpamMu. Pa3nokeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA MJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBrwiibHBIE MHOTOYIrOJBHMKU. JlnmHa okpyxHOcTH. I'panmycHas w
paaviaHHass Mepa yria, BBIYMCIEHHME JUIMH IOyr OKpyxHocTel. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.



JIBWKEHUs TUIOCKOCTM W BHYTPEHHHE CUMMETpuu ¢Guryp (dreMeHTapHbIE
npezactasienust). [lapannensubiii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMMmbl y4yeOHOrO Kypca
«I"eomeTpusD» XapaKTEpHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl YCNEMHON MNpodeccruOoHaIbHOM
JESITEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) acTeTM4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKd Kak cdepbl UelIOBEUYECKO
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYypOM Kak CpeACTBOM



MMO3HAHHUS MHPA, OBJAJCHHEM MPOCTEUIIMMH HABBIKAMU HCCIEA0BATEIIbCKOU
JICATEIILHOCTH;

6) ¢usumyeckoe BocnuTranue, GopmMHpoBaHHE KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPHUMEHATh MATEMAaTHYECKHE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MNPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHNE MAaTEMATUUYECKUX 3HAHWUM I PELICHUA 3a]1a4
B 00JIaCTH COXPAHHOCTH OKPYXKAIOMICH Cpelbl, IJIaHUPOBAHUSI TMOCTYIKOB U
OLCHKH WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYKAIOIIEW CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM B MMyTEeH MX pelIeHuUs;

8) ajanranus K U3MEHSAIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSM B YCIOBHUSAX HEONMPEACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTBCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOM AEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMA U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIHpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeWCTBUSA, (OPMYJIHMPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/ibHBbIC YHHBEPCAIbHbIE y4eOHbIe 1eiCTBUA

ba3zoBble Jlornueckue JaeicTBuA:
e BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC MPU3HAKK MATEMATHYECKHX
OOBEKTOB, TMOHSTHH, OTHOIICHUN MEXIy TMOHITUAMU, (OPMYJIUPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MNpPU3HAK



KJIacCU(pUKALMU, OCHOBAaHUS IJs OOOOILIEHHS M CPaBHEHUS, KPUTEPUH
IIPOBOJIMMOI0 aHAJIN3a;

e BOCIIpUHUMATh, (opMyIHUpoBaTh U  MPeOOpPa3OBBIBATH  CYKIICHUS:
YTBEPAUTEIIbHbIE U OTpUIATEIbHBIC, C€AUHUYHbIC, YacTHbIE W OOIIHE,
YCJIOBHBIE;

e BBISIBISITH ~ MAaTeMaTHYEeCKUE  3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTtuBopedrs B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSX,
npeajiaraTb KpUTEpUU sl BBISIBJICHUSI 3aKOHOMEPHOCTEH U MMPOTUBOPEUUI;

e JIeNaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKU, ACIYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHH 110 aHAIOTUH;

e pazOuparh JOKa3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKACHUU (NIPSMbIC U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXKHBIE JI0KAa3aTeNbCTBA
MaTeMaTU4ecKux (akToB, BBICTpAWBATh APTYMEHTAIMIO, MPUBOJUTH
PUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

e BBIOMpPATH CHOCOO penieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BbIOUpaTh HauOoyee TMOAXOASIIMMN ¢ y4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbCKue 1eHCTBUA:

e HCIIOJIb30BaTh BOIMPOCHI KaK HCCIEAOBATENIbCKUNH HMHCTPYMEHT IIO3HAHMS,
(GbopMynIupoBaTh BOINPOCHl, (UKCUPYIOIIME NIPOTUBOpPEUHE, MpoOIeMy,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTYMEHTHUPOBATh CBOIO MO3UIINI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHbBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;

e CaMOCTOSITEJILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJIBI MO pe3yjbTaTaM
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAaHMS, OIICHMBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE Mpoliecca, a TakKKe BbBIJIBUTATH
MIPETOJIOAKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmaunmeii:

e BBISIBIIATH HEJOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

e BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W HUHTEPIPETUPOBATH
HH(pOpMAIINIO PAa3IMUHBIX BUOB U (DOPM MIPEACTABIICHHUS;

e BBIOMpATh (OpMy TpeAcTaBicHUS WHPOPMAIMK ¢ HWILTIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;



e OIICHWBATHh HAASKHOCTh WHGOPMAIMHM IO KPUTEPUSIM, MPEAIOKCHHBIM
yUHTEIIeM WM CHOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YUeOHbIE TeiCTBUS:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSMU
U LETsIMU OOIIEeHHUS], ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOUKY 3pEHUs
B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOJIy pPEIICHUS
3aJ1a4u, KOMMEHTHUPOBATh TIOJYYCHHBIN PE3yJIbTaT;

B X0/l 0OCY>KJIEHHUs 3a7laBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOU TEMBbl,

npo0seMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIieHusl, COIMOCTaBISATh CBOM CYXIEHUS C CYXICHUAMH JIPYTUX

YYaCTHHKOB AHWAJIOTa, OOHAPYXKUBATh Pa3IU4Me W CXOJCTBO ITO3WIINHA, B

KOpPpEeKTHOU GopMe hopMyTHpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,

e TMIPEACTABIISITH PE3YJIbTATHl PEUICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIICI0BAHMUS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPAaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3a7a4
MIPE3EHTAINN U 0COOEHHOCTEH ayTUTOPHUH;

e TOHUMATh W HCITOJIH30BATh MPEUMYIIECTBA KOMAHAHOW W WHIWBHIYATbHOU
paboOTHI IPH PEIICHUH YYSOHBIX MAaTEMAaTHICCKUX 3a]1a4;

e IMPUHUMATH IIEJIb COBMECTHOMW JESITENBHOCTH, TUIAHUPOBATH OPraHU3aIIUIO
COBMECTHOM pabOThl, pacmpenensTb BUIbl pPabOT, JOTrOBapUBATHCA,
o0Cy»XIaThb MpPOLIECC U pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

e yYacTBOBaTh B TPYNIOBBIX (opMax paboTel (0oOcyxkaeHUs, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIMN MPOAYKT MO KPUTEPHSIM,
chOpMyYTUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PEIICHHs 3adadd (WIH €ro
4acTh), BBIOMpaTh CHOCOO pelIeHUs C¢ YYETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaAHTHI pEIICHUN C y4ETOM HOBOW WH(MOPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysibrara

pelieHus: MaTeMaTHYeCKOH 3a1auu;



e IPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTbH IIPH PELIECHNUN 3a/1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBHUE PE3YJIbTAaTa IEATEIBHOCTH IIOCTABICHHOW LIEJIH U
YCIIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IEIH,
HAXOAHUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHiy oOydenuss B 7 KJjacce OOyYarolMiiCsi TMOJMYYUT CIIECAYIOIIHE
IIPEIMETHBIE PE3YJILTATHI:

Pacno3HaBaTh HM3y4€HHbIE TIE€OMETPUYECKHE (QUIYpbI, OINpEeneisaTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb TIE€OMETPUYECKHE (DUTYpBI, BBINOIHATH
YEpTEeKU IO YCIOBUIO 3anaud. M3MepsTh JMHEWHbIE U YIJIOBBIE BEJTUYHUHBI.
PemaTe 3a1a4n Ha BBIYMCIEHUE AJIMH OTPE3KOB U BEJIMYKH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIVIOBBIX BEJIIMYMH IPEIMETOB B
peaslbHOM KU3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3THX
OOBEKTOB M0 MOPSAJIKY BETUUHHBI.

CTpoHTb UEpPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[Tonb30BaTbCAd NpPHU3HAKAMHM PABEHCTBA TPEYTOJIBHUKOB, MCIOJIb30BaTh
NPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEILICHUH 3ajad.

[IpoBOIUTE JOTMYECKHE PACCYKIAEHUS C UCIOJIb30BAHUEM TI'€OMETPUYECKUX
TEOPEM.

[Tonb30oBaThCsd NpPHU3HAKAMH PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEJIWaHbl, IPOBEAEHHOW K  THUIIOTEHY3€  MPSIMOYTOJIbHOIO
TPEYTOJIbHHUKA, B PEIICHUN F€OMETPUYECKUX 3a/1a4.

Onpenensate nNapawieabHOCTh MPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
c HUMH cekyuas. OnpenensaTh napauieIbHOCTh MPSMBIX C MOMOIIbIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTOM MPSMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[TpoBOAMTH BBIUMCICHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C HCIOJIb30BAHUEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOI'OYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
NIEPECEUCHUH JABYX MapaJUIeJIbHBIX MPSAMBIX CeKylleil. PemaTe npakTudeckue
3aJ1a4v Ha HaXO0XJICHHUE YIJIOB.

Brnanete NOHATHEM TIE€OMETPUYECKOIO MECTa TOYEK. YMEThb ONPENENsITh
OMCCEeKTPUCY yIJia U CEpEIUHHBIN NEePIEeHIUKYISP K OTPE3KY KaK reOMETPUUYECKHE
MeCTa TOYEK.
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@opMyIMpOBaTh OINpPEAEIEHUs OKPYKHOCTH M Kpyra, XOpJIbl U JUaMETpa
OKPYHOCTH, TTOJIb30BaThCSI NX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOWMCTBA IPHU
peneHnuy 3aaad.

Biasetb MOHSATHEM OINMMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaThes (QakTaMu O TOM, YTO OUCCEKTPHUCHI YTJIOB
TPEYTOJbHHUKA NIEPECEKAIOTCS] B OJHOM TOYKE, U O TOM, 4YTO CEpPEIVWHHBIC
NIEPIICHINKYJIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOYKE.

Biiazeth NOHATHEM KacaTeNbHOM K OKPY’KHOCTH, MOJIb30BaThCS TEOPEMOU O
MEPIECHINKYJISIPHOCTH KacaTeJIbHOU U paguyca, IPOBEAEHHOTO K TOYKE KACaHUS.

[Tonp30BaThCA NPOCTEUIIMMHU FEOMETPUUECKUMHU HEPABEHCTBAMH, TIOHUMATH
WX TIPAKTHYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHuss B 8 kuacce o0OydaroIIMHCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacnosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX DJIEMEHTHI,
IIOJIb30BATHCS X CBOMCTBAMMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[TpuMeHsATh CBOMCTBA TOUKM NEpECEUEHMs MEAUaH TPeyroyibHHUKa (LEHTpa
Macc) B pEIICHUH 3ajau.

Braners moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W TPANEUWd, NPUMEHATD
X CBOMCTBA NpPHU pElICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
dajieca ¥ TEOPEMON O IPOMOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJISl PELICHUS
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIICHUH T€OMETPUUECKHUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemeHuss TE€OMETPUYECKUX H
npakTUYecKux 3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B IMPAKTHUYECKHUX
3a/1a4ax, CaMOCTOSATEIBbHO Je1aTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCAa OCTpPOro yIJia
MPSAMOYTOJIBHOTO TPEYTroJbHUKA. [[0J1630BaThCS ATUMH MOHATHIMU I PEIICHUS
MPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbiMUA crioco0aMu) IUIOUIaAb TPEYTroJbHUKA U TUIOLIAAN
MHOTOYTOJIBHBIX ~ (puryp (Ioyib3ysiCh, TA€ HEOOXOAUMO, KaJIbKYJISTOPOM).
[IprMEHATh MOTyYEHHBIE YMEHHUS B IPAKTUUECKUX 3a/1a4ax.

Bianerp NOHATHUSMM BIIMCAHHOTO W LEHTPAJbHOIO YyIVIa, HMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yIriax, yriiaX MEXIy XOpJaMHU (CEKYIIHMH) U yIiIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.
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Bnanete MoHATHEM ONMMCAHHOTO YETBHIPEXYIOJbHUKA, IPUMEHSTH CBOMCTBA
OMHMCAHHOTO YETHIPEXYTOJIbHUKA IPU PELICHUH 3a/a4.

[IpuMeHATh MOJIydeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEMaTUYECKUE
MOJENH U1 3a/1a4 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHUEM TMOJA00US W TPUTOHOMETPUM (MOJB3YACh, IJA€ HEOOXOIUMO,
KAJIbKYJIITOPOM).

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicsi MOJMYYUT CIEAYIOIIHE
MIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPHUUECKHE (YHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE BJIEMEHTHI TMPSIMOYTOJIBHOTO TPEYroNbHUKA («peuieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaTbKYJISATOPA) JJIUHBI
Y YTJIbl ISl HETAOJUYHBIX 3HAYEHU M.

[Tonb30Batbes hopmynamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM JUII HAXOXKJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCMHYCOB JUIsl HAXOKIEHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA (PEIICHUE TPEYTrOJbHUKOBY), MPUMEHATh HX IPHU
pELIEHUN T€OMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB NMOJ00HBIX puryp. [Tonp30BaThCS CBOMCTBAMU MO100MS MPOU3BOIBHBIX
buryp, yMeTb BBIUMCIATH MJWHBI W HAXOAUTh YIJIbI y MOAOOHBIX QUryp.
[IpuMeHATH, CBOMCTBA MOJOOMS B MPAKTHYSCKHX 3aadax. YMETh IPUBOIUTH
pPUMEPHI TOJIOOHBIX (PUTYP B OKPYIKAIOIIIEM MHUPE.

[Tonp30BaTECS TEOPpEMAMU O NMPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BENCHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA U (PU3HUYECKHI
CMBICJI, MPUMEHSATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3ajaad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKICHMS IJIMH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHSATh €ro B
pEeLIEHUN TEOMETPUYECKUX U MPAKTUYECKHUX 3a/1ay.

Bnanets MOHATUSIMM MPABUIBHOTO MHOTOYTOJIBHHMKA, JIJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PaJMaHHON MEpbl yrjia, yMETh BBIYUCIAThH IUIOLIA]b
KpyTa U ero yacteil. [I[puMeHsTh NoJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
MJIOCKOCTH B MPOCTEHUIINX CITydasix.

[IpuMeHATh MOJy4eHHbIE 3HAHUS HAa MPAKTHUKE — CTPOUTh MAaTEMaTUYECKHE
MOJEIIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIYMCICHUS
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C MPUMEHEHHEM IMOAO0OHs U TPUTOHOMETPUYECKUX (PYHKUMN (TOJB3YSICh, THE
HEOO0XOMMO, KaJbKyJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne ni/mm P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Ipocreiine reomeTpuyecke GUrypsl u
1 I/If cBoiictBa. M3me ele/Ie reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415¢2¢
BEJIMYUH
bubmuorexa [JOK
2 T 22 1
PEYTOALHRARA https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble IpsiMBbIE, CyMMa YIJI0B 14 1 bubnnoreka [JOK
TpeyroJibHuKa https://m.edsoo.ru/7f415e2e
4 Oxpy’KHOCTb U KpyT. [ 'eomeTprueckue 14 1 bubnnoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpCHHUE, 0000MeHHe 3HAHNH https://m.edsoo.ru/7f415e2¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0
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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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne /i P Konrpoubusie IIpakTHueckue (mpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 4 & 12 1
CTRIPEXYTONBRAKA https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOA00HbIE 15 1 bubmmorexa [IOK
poTIopH P > 1A https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
HHaa A Hal bubmuorexa [JOK
3 TPEYroJbHUKOB M MHOTOYTOJIHBIX (DUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tnomanu nomno6HbIX GuUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexka [JOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 ONMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPYHOCTEU
bu6mmoreka [IOK
IT i 4 1
6 OBTOpere, 0dobmerHe sHaniil https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypeni
Tpuronomerpus. Teopembl KOCHHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. Pelienne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6moteka [JOK
COOTHOLLIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
BeKTODLI 12 1 bubnunoreka LIOK
P https://m.edsoo.ru/7f41al2c
JlexapToBbl KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONIBHUKH. [[TMHA Bu6 110K
nonnoTexa
OKPYKHOCTH H TLTOMAAL KpyTa. 8 https://m.edsoo.ru/7f41al2c
Brluucienue miomazaeit " ]
JIBYOKEHUS TITIOCKOCTH 6 brbmmorexa [TOK
https://m.edsoo.ru/7f41al2c
[ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS . 5 bubmmnoreka HOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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https://m.edsoo.ru/7f41a12c
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IIPOI'PAMMBI

7 KUIIACC
Kox .
IIpoBepsiemble npeaMeTHBbIE pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOTrPaMMbI OCHOBHOI0 00111er0 00pa30BaHusl
pe3yJbTarTa
6 I'eomerpus
Pacnio3HaBaTh M3yueHHblE reoMeTpUdecKue (PUrypbl, ONpenessiTh UX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTh TeOMETpUYecKue (GUrypsl,
6.1 BBIIIOJHATh YEPTEXKHU IO YCJIOBUIO 3anaud. M3MepsATh JIMHEUHBIE U
YTJIOBbIE BEIMYUHBI. Pemare 3a71auu Ha BHIYUCICHUE JJIMH OTPE3KOB U
BEJIMYHH yTJIOB
Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYUH NPEIMETOB B
6.2 peambHOM  JKU3HH, pPa3MEpoB MPHUPOJHBIX OO0BEKTOB. Paznmmuath
pa3Mephl ITUX 00BEKTOB 110 MOPSIKY BETUUHNHBI
6.3 CTpouTh 4epTeKM K F€OMETPUUECKHUM 3a/iadamM
[Tonp30BaTbCs NMpU3HAKAMU PaBEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BaTh
6.4 MPU3HAKU U CBOMCTBA PABHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELLICHUN
3a1a4
65 [IpoBOoaUTH  JOTMYECKHE  PACCY)KIEHUS  C  HUCIOJIb30BAaHUEM
. TEOMETPUUECKUX TEOPEM
ITonb30Batbes IIpU3HAKaMHU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeJMaHbl, MPOBEAEHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUYECKUX 3a/1a4
OnpenensaTe NapauleabHOCTh NMPSAMBIX C MOMOILBIO YIJIOB, KOTOpPHIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensiTh napajaeibHOCTh MPSAMBIX C
' IIOMOLIBI0 PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM IPSIMOM O TOYEK
JIPYrou mpssMon
6.8 Pematsb 3a1aun Ha kiieT4aroil Oymare
6.9 [IpoBomUTH BBIUMCICHUS W HAXOAUTh YHCIOBBHIE M OyKBEHHBIE
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6.10

6.11

6.12

6.13

3HAQUYECHMsS YIVIOB B TIEOMETPUUYECKUX 3aJadaX C MCIOJIb30BAHUEM
CYMMBI YTIJIOB TPEYTOJIbHUKOB M MHOI'OYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU TEPECEYCHUU JIBYX MApaJUICTbHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3aJla4i Ha HAXOXXACHUEC YI'JIOB

Bnagers MoHATHEM  TIeOMETPUYECKOr0 MeCTa TOYeK. YMeTh
OTpeNeNiATh OUCCEKTPUCY yIia M CEepeAMHHBIA TMEPHEeHIUKYISp K

OTPE3KY KaK rCcOMECTPHUYCCKHUE MECTA TOYCK

@opMyIMpPOBATH OMNPENEHEHUS OKPYXKHOCTHM M Kpyra, XOpAbl H
JMaMETpa OKPY>KHOCTH, IIOJIb30BaTbCs MX CBOWCTBAaMHU. Y METh

IIPUMCHSATL OTH CBOMCTBA IIpHu pCIICHUHA 3aaa4

Biagers NOHATHEM ONHMCAaHHOW OKOJIO TPEYrOJIbHMKA OKPY)KHOCTH,
yMeTh HaxoauTb e€¢ 1meHTtp. llomp3oBarhecsi (hakTamMd O TOM, YTO
OMCCEKTPUCH] YIJIOB TPEYTOJbHUKA [IEPECEKAIOTCS B OJJHOM TOUKE, U O
TOM, YTO CEPEAVHHBIE NEPHEHAMKYJSIPBI K CTOPOHAM TPEYrOJIbHUKA
[IEPECEKAIOTCA B OHOU TOYKE

Biamers moHsATHEM KacaTeNbHOW K OKPYXKHOCTH, I10Jb30BaThCS

TeOpCMOﬁ 0 IMCPIICHAUKYIISIPHOCTU KacaTeJbHOU MU paauyca,

HpOBeIIéHHOFO K TOYKC KaCaHHUA

6.14

6.15

8 KJIACC

ITons30BaThCA HpOCTGfIHIHMH rCOMCTPUIYCCKUMHU HCPABCHCTBAMMU,
IIOHHMMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI

HpOBOI[I/ITL OCHOBHBIC TCOMCTPUYCCKHUEC IIOCTPOCHHUA C IIOMOMLIBIO

LUAPKYJIS U JIMHEVKU

Kon
IPoBepPsAEMOro
pe3yJjbTara

6

6.1

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa30oBaHus

I'eomerpus

Pacno3HaBaTh OCHOBHBIE BHIBI I-IeTI:IpéX}’l‘OJ’IBHI/IKOB, HUX 3JICMCHTHI,

MOJIL30BATHECS MX CBOMCTBAMH Ipu pCHICHUN T'COMETPUUCCKHUX 3a1a4

6.2

HpI/IMCHSITB CBOMCTBA TOYKH nepeceucHss MEAWaH TPCYroJbHUKa

(meHTpa Macc) B pelieHu  3aaa4
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6.3

6.4

Bunaners noHsTHEM CpeqHEH JIMHMM TPEYTOJIbHUKA W Tpaleluu,
IPUMEHATh HUX CBOMCTBA IpPU pEIIEHUM TI€OMETPUUYECKUX 3ajad.
ITons3oBatbest Teopemont Paneca U TEOPEMON O MPONOPLUOHAIBHBIX

OTpE3Kax, MIPUMEHATD UX IJIA PCIICHUSA IPAKTUYCCKUX 3aJa4

[IpumeHsATh NOpU3HAKK MOAOOUS TPEYrOJIbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3ada1

6.5

6.6

6.7

6.8

[Tonp3oBatbes Teopemoii [lugaropa ans penieHns TeOMeTpHUECKUX U
IIpaKkTU4eCKuX 3amad. CTpouTh MaTEMAaTHYECKyl0 MOJCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO ICJIaThb qepTéxc U HaXOAUThb

COOTBCTCTBYIOIIHEC NJINHBI

Bianers nmoHATHUSAMH CHUHYyCa, KOCHMHYCa W TAaHI€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpEeyroyibHUKA. 110JIb30BaThCA 3THUMH IMOHATHIMHU

JJI pCHICHUA IMTPAKTUYCCKUX 3a/lav

Beruucnsate (pa3nuuHbIME  crIOCOOAMHU) TUIOMIAAL TPEYTOJIbHUKA |
IUIOLIAAM MHOTOYTONBHBIX Guryp (monb3ysach, TJe HEOOXOAMMO,
KaJIBKYJISATOPOM). [IpUMEHSTh MONMy4YeHHbIE YMEHHUS B IMPAKTUUYECKUX

3aJadax

BiageTs NOHATUAMYU BIMCAHHOTO U LIEHTPAJIIBHOTO YIUIA, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriaxX, yrilax MeXay XopAaMu (CEeKyIIMMHU) U
yIie MEXIY KacaTelbHOW M XOPIOW NpPH PELIEHHMH I€OMETPHUUYECKHUX

3aaa4

6.9

6.10

9 KJTIACC

Kon
NpoBepsieMoro
pe3yJjbTara

BJ'I&I[GTB IIOHATHUEM OIIMCAHHOI'O '—IGTI)IpéXYFOJ'II)HI/IKa, MMPUMCHATH

CBOMCTBA OIMCAaHHOTO IleT]’:»I]Z)éX}’FOJ’IbHI/IKa IIpU pCHICHUH 3a1a4

HpI/IMeHHTB MOJIYUCHHBIC 3HAaHWA Ha  IPAKTHUKEC —  CTPOUTH
MATEMAaTUYCCKUEC MOJACIN JId 3aaad peanLHoﬁ JKN3HU W IIPOBOJUTH
COOTBCTCTBYIOIIHMEC  BBIUUCIICHUA C NPUMCHCHUCM HOI[O6I/ISI 151

TPUTOHOMETPHH (IIOJIB3YSCH, IJIe HEOOXOAUMO, KAIbKYJISTOPOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
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I'eomerpus

6.1

6.2

6.3

6.4

6.5

6.6

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMHM OCTPBIX YIJIOB, HAXOAHUTH C UX
IIOMOLIBIO PA3JIMYHBIE 3JIEMEHTHl MPSAMOYIOJIBHOIO TPEYrOJIbHUKA
(«pemieHue  MPSAMOYTOJBHBIX  TPEYroJbHUKOBY»). Haxomuts (c

IIOMOIIBIO KaﬂbenﬂTopa) JJIMHBI U YTJIbI JJIA HETAOJIMYHBIX 3HAYECHUI

[Tonb30BatTbcs dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM Il HAXOXKJIECHHSI COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIUMUYNHAMHA

Hcnons3oBaTh TEOPEMbI CHHYCOB M KOCHUHYCOB I HaXOXIACHUA
PAa3JIMIHBIX J3JIEMCEHTOB TPCYI'OJIbHHUKA («pemeHne TpEyT: OJ'ILHI/IKOB))),

IMPUMCHATH UX ITPU PCIICHUHN TCOMETPHUICCKUX 3a0a1

Bnamers moHsTHSMH TpeoOpa3oBaHUS MOM00HUS, COOTBETCTBEHHBIX
ANIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThes CBOWCTBAMHU IMOAOOMS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI B HAXOAUTH YTJIBI Y
moo0HbIX Quryp. IlpuMeHATh CBONCTBA MOJOO0US B MPAKTHYCSCKHUX
3aja4ax. YMeTh TPUBOAUTH MPUMEpPbl MOAOOHBIX (uryp B

OKpYZKaromemM MHUpe

ITonp30BaThCA TeOpeMaMu O TMPOU3BCACHUHN OTPE3KOB XOpHA, O

NMPOU3BCACHUN OTPC3KOB CCKYINX, O KBaApaTE KacaTelIbHOMN

[Tonp30BaTbCcst BEKTOpamu, IIOHUMaTb HUX TEOMETPUYECKHM U
(bu3MYECKUN CMBICH, MPUMEHSATh MX B PEIIEHWU T€OMETPHUYECKHX H
¢dbuzmveckux 3amad. [I[pUMeHSTh CKaJIpHOE MPOU3BEICHHUE BEKTOPOB

JJI1 HAXOXKACHWA NJIMH U YTJIOB

6.7

6.8

ITonp30BaThCs METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUH T€OMCTPUYCCKUX U IPAKTHYCCKUX 3aJa4

Binagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY’KHOCTH, JUIMHBI JYI'M OKPY>KHOCTH M pPaJMaHHOW Mepsl yrIua,
YMETh BBIYMCIIATH IUIOMAAbp Kpyra W ero 4acred. IIpumensts

MOJIYUCHHBIC YMCHUS B ITPAKTHUYCCKUX 3adadax

6.9

HaxoauTs ocu iy EHTpbl CUMMETPUH (QUTYD, TPUMEHSTh JIBUKEHUS

IJIOCKOCTH B IPOCTEUIINX CIydasx
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6.10

IIpuMeHATH  IONy4YEHHBIE 3HAHMSA HA IPAaKTUKE —  CTPOUTH
MaTeMaTUYECKHEe MOJCIH Ul 3a1a4 pealbHOW JKU3HH U IPOBOIUTH
COOTBETCTBYIOLIME BBIYMCICHMS C IPUMEHEHHEM NoJo0us U
TPUTOHOMETPUYECKHX (YHKUMH (TONB3YSACh, TI/A€ HEOOXOIUMO,

KaJIbKYJISITOPOM)
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
Havansnele nonsatus reomerpun. Touka, npsmasi, OTpe30K, ayd. Yroi. Buasl
6.1 yriioB. BeprukanbHbie W cMmexHble yrbl. buccektpuca yrma. Jlomanas,
MHOT0OYyroJjibHUK. [TapamienbHoCTh U NepIeHIUKYISPHOCTD MPSIMBIX
62 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUH B OKPYIKAIOLIEM MUPE
63 OcCHOBHBIE IIOCTPOCHMSI C IIOMOIIBIO LUPKYJS U JIMHEHKU. TpeyroibHUK.
' BricoTa, Menana, OMcCceKTprca, X CBOWCTBA
64 PaBHOOepeHHBIE W pPaBHOCTOPOHHUII  TpeyrosbHUKH. HepaBeHcTBO
' TPEYroJbHUKA
65 CpoiicTBa M TpHU3HAKM pPaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku
' pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NPU3HAKU MMAPAIIENBHBIX NPAMBIX. CyMMa yIilOB TPEyTOJIbHHKA.
' BHelnue yripl TpeyrojipHUKa
[IpsimoyronbHblil  TpeyrodpHUK. CBOMCTBO MeIuaHbl MIPSIMOYTOJIbHOTO
6.7 TPEYrojabHUKA, MpPOBEAEHHOW K runoreHyse. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYroJbHUK C YIJIOM B
30°
HepaBeHcTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa o OonpineM yriae ©  OOJbIIeH CTOpPOHE
TpeyrojbHUKa. [lepnenauKysp U HaKJIOHHas
6.9 I'eomeTpruueckoe mecto Touek. buccekTpuca yriaa UM CepeAUHHBIN
' MEPIEHIUKYIAP K OTPE3KY KaKk T€OMETPUUECKHE MECTA TOUYEK
OkpyXHOCTb W Kpyr, XOpJa M JuaMeTp, HX cBoWcTBa. B3anmmHoe
6.10 pacrojoKEHUE OKpYKHOCTH U npsmor. KacarenbHas u cekymas K

OKPYKHOCTH
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Oxpy’XKHOCTb, BIUCaHHas B yroj. BmucaHHas M omMcaHHas OKpPYXHOCTH

6.11
TPEyroJbHUKA
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eometpus
6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsiMoyTonpHUK, pOMO, KBaApAaT, UX MPU3HAKA U CBOHWCTBA
63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoicTBa U npusHaku. [IpsmoyronabHas
' Tpaneuus
6.4 Meron yasoenus meauansl. LlenTpansHas cummerpus. Teopema Paneca u
' TeOopeMa O MPONOPLMOHAIBHBIX OTPE3Kax
6.5 Cpennue TMHUN TpeyrojbHUKA U Tpaneuuu. LleHTp Mace TpeyroipHuKa
6.6 [Tonobue TtpeyronbHUKOB, KoddduiueHt mnomodbus. IlpusHaku momoOus
' TpeyroJbHUKOB. [IpuMeHerrne noqo0us Py peleHNH TPAKTUIECKUX 3a/1a4
6.7 @opmynbl A8 IJIOLIAAM  TPEYrojibHUKA, NapaijenorpamMma, pomba Hu
' Tpaneuuu
6.3 CpolicTBa miomazeil reomerpuueckux ¢uryp. OTHomeHHe TUIOIIAAei
' oJI00HBIX pUryp
6.9 Boruncnenue miomaneil TpeyroabHMKOB U MHOTOYT'OJIBHUKOB Ha KJIETYAaTON
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' IIPaKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrjia MIpSAMOYTOJIBHOTO TPEYroJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuun yrios B 30°, 45° u 60°
612 BrucanHble M IeHTpanbHBIE YIJIbI, Yol MEXAy KacaTelbHOW U XOpAOH.
' VYTiIbl MEXAY XOpIaMU U CEKYIIUMU
6.13 BriucaHHbIe ¥ ONIMCAHHBIE YETBIPEXYTOJIbHUKHU
6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTedl. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSAM
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9 KITACC

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
6 I'eometpus
. Cunyc, kocunyc, Tauresc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenue tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYcOB. Pemienue
6.2 MPAKTUYECKUX 33Ja4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CUHYCOB
6.3 [Ipeobpa3zoBanue nonodus. [lonodue coOTBETCTBEHHBIX IIEMEHTOB
64 TeopeMa o npou3BeIeHUH OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUU OTPE3KOB
' CEeKYILIHUX, TEOpeMa O KBaJipaTe KacaTeJbHOU
Bekrop,  mmuHa  (MOIyJib)  BEKTOpA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOINOJOKHO HANpPABJICHHBIE BEKTOPbl, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTopamu. PaznokeHue BeKTopa 1o JAByM
HEKOJUIMHEApHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE JUIS
' HaXO0XIEHUS JUIMH U YTJIOB
JlexapTOBBl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSIMOM M OKPYKHOCTH B
6.7 KOOpJMHATaX, EpECEUECHNE OKPYKHOCTEN U MpsMBIX. MeTo KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 IIpaBUIIBHBIE MHOTOYTOJIBHUKH
6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIJia, BBIYUCICHUE JUIMH JyT
' OKPY’KHOCTEHN
6.10 [lmomane kpyra, cekTopa, CErMeHTa
611 JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUM (uryp (seMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. [ToBopot
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IPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOH NPOrPaMMbl OCHOBHOTI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepaluy HaJl MHOXECTBAMU, YMEHHUE OIEepUPOBATh MOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PEIICHUU
3a/1a4; YMEHHUE HCIOJIb30BaTh IpapuuecKoe MpeiCTaBIeHHE MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 IpYyrux y4yeOHbIX NIPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMM: OIPENEICHUE, aKCUOMa, TeopeEMa,
JIOKa3aTeJIbCTBO; YMEHHUE paclo3HaBaTb HUCTHUHHBIE U JIOXKHbBIE
BBICKA3bIBAaHUSA, IPUBOJIUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSATHSAMHU: HATypalbHOE YHCIIO, TPOCTOE M
COCTaBHOE YHCIIO, JI€IUMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJh YHUCIIa, OOBIKHOBEHHAs ApOoOb M
JecsTUYHas OpoOb, CTaHIAPTHBIA BUJ YKCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCIaMH, CpaBHUBATb U
YIOPSIIOYMBATh YMCIIA, TPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOM, OKPYIJIATh YHUCIA; YMEHHUE JeNaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCIECHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHUeCKUil KBaJpaTHBI KOpeHb, MHOTOYJIEH, ajredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENeHU
Oosbllle E€IMHUIBI;, YMEHHME BBIIOJIHATH pPAacdy€Thl MO (QopMyliam,
peoOpa3oBaHus IENbIX, APOOHO-pallMOHANBHBIX BBIPAXKEHUN U
BBIPAKEHUIN C KOPHSMH, PA3JI0OKEHHE MHOIOYJIEHAa Ha MHOXKUTENH, B
TOM 4HCJI€ C UCHOJb30BaHHMEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CYMMBI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCIOBOC PABCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE peulaTh JUHEHHbIE U KBAJApPATHBIC YPABHEHUS,
JIpOOHO-pallMOHATILHBIE YPAaBHEHUSI C OJHOW IMEPEMEHHOM, CHUCTEMBbI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJE MPU PELIEHUHN 33]1a4 U3 JIPYTUX MpeaMETOB
W TMPAKTUYECKUX 3a7a4; YMEHUE UCIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0 U KOOPIMHATHYIO IUIOCKOCTh JJIsi M300pa)KeHHsl peleHuit

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: QYHKIHS, rpaduK QYHKIHHA, HYIHT
GbyHKIHH, POMEKYTKH 3HAKOTIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWsl, YOBIBaHWS, HAWOONbIIEE W HAUMCHbBIICEC 3HAYCHUS
GbyHKIMY; yMEHHUE OIIEPUPOBATH TIOHSATUSIMHU: npsiMast
MIPONOPIIMOHAIBHOCTD, JTUHEHHAS (PYHKIHsI, KBaJpaTHIHAsS (DYHKIIHS,
oOpaTHasi TPOMOPLUUOHAIBHOCTh, TMapaboia, Trumepoosia; yMEHHUe
CTpouTh Tpaduku GPyHKINN, UCTIOTB30BATh TPAdUKH JIJIS ONIPEACTICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, JUISl PEUICHUS 3a]a4 U3 JIPYTHX
y4eOHBIX TIPEIMETOB W PEATbHOW JKU3HU; YMCHHE BBIPAXKATH

(I)OpMYJ'IaMI/I 3aBUCUMOCTH MCIKIY BCIIMUYNHAMU

YMmenue OIIepUpPOBATH HOHSATUSAMH: IIOCJIEZIOBATEIBHOCTb,
apudmernyeckass M TE€OMETpUYECKass  IMPOTPEcCUr;  YMEHHUe
UCIOJIb30BaTh CBOMCTBA MOCIENOBaTENbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jaeHa MpU pelIeHUH 3aJad, B TOM 4YMCIEe 3aJad U3 JAPYTUux

y‘{e6HBIX NpeaAMETOB U peaHLHOﬁ KHU3HHU

YMmenue peuiaTth 3ada4d pa3HbIX TUIIOB (B TOM YHCJIC Ha IPOLICHTHI,
JO0JIM MW YaCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4u U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHHUA, HCPABCHCTBA W CHUCTEMblI TII0 YCJIOBUIO 3aJadyu,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[OGHOCTB

IMOJIYUCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTrOJIbHHUK, paBHOOEAPEHHBIH

U PABHOCTOPOHHUHN TPEYTOJIbHUKH, MPSMOYTOJIbHBIM TPEYTOJbHUK,
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10

11

12

13

MearaHa, OMCCEeKTpUCa W BBICOTA TPEYTOJbHHUKA, YETHIPEXYTOIBHUK,
napajuieiorpaMMm, pomMO, HOpPSIMOYTOJIBHHUK, KBaJpar, Tpamnemus;
OKpPYHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
¢urypamu; yMeHue pemiaTh 3aJadyd, B TOM YHCJE U3 MOBCEIHEBHOI
KU3HU, Ha HAXO0XKJIEHUE I€OMETPUYECKUX BEJIMYUH C IPUMEHEHUEM

M3YYEHHBIX CBOUCTB GUTYpP U (HaKTOB

YMeHue onepupoBaTh IOHATUAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIBHUKOB; IapajluIeIbHOCTh M NEPIEHAUKYJSIPHOCTh IMPSIMBIX,
yroJI MEXAY UpSAMBIMH, HEPHECHIUKYISIP, HAKIOHHAs, IPOEKLUS,
nonobue ¢puryp, moo0HbIe TPEYTOILHUKH, CAMMETPHSI OTHOCUTEIIEHO
TOYKM U TNPSAMOH; YMEHHUE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nonobue (uryp, napayuieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX B

OKpYyZKaromemM MHUpe

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIoj
(BeqiMuMHA yrIyla, CUHYC U KOCHUHYC yIJla TPEyrojbHHKA), IIOLIa/ib;
YMEHHUE OLEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; YMEHHE NpUMEHATh (OpMyIBl TIepUMeTpa U  IUIOLIAIU
MHOTOYTOJIbHUKOB, JJIMHBI OKPYXXHOCTH M IUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO MapajuleJieNue1a; YMEHHE NPUMEHSATh MNPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

YMmenue wu3o0paxkaTh IUIOCKME (UIYypbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (UTYpPHl OT PYKHU, C TIOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTIO

YMmenue OIICpHUPOBATH IOHATHUAMMN: npsAMOYTroJibHas cuCTCMa
KOOpAHHAT, KOOpPAWHAThI TOYKHU, BCKTOD, CymMmMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOU3BCACHUC BEKTOPOB;,
YMEHUEC HUCHOJB30BATH BCKTOPBI M KOOPAWHATHI IS NPCACTABICHUS
JaHHBIX W PCIICHHUA 3ada4, B TOM YHCIIC U3 JpYTHUX yLIe6HBIX

MPEIMETOB U peATbHOMN )KU3HU

14

VYMmenune ONCprUpoOBaTh IOHATUAMMU: CTOJIOUKOBBIE U KPYTOBEIC

AuarpamMmel, Ta6J'II/II_U>I, cpeaHee apI/I(I)MCTI/I‘{eCKOe, MEauaHa,
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16

HauOoJblllee M HAaUMEHbIIEe 3HAYCHHUsS, pa3Max YHUCIOBOTO Habopa;
yMEHHE  W3BJEKaTh, HWHTEPIPETUPOBATH M  NPeoOpPa3OBBHIBATH
uHpOpMAIMIO, TPEJICTABICHHYI0 B TaONMIAX M Ha JUarpaMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XAaPAKTEPUCTHKH PEATBHBIX IPOLECCOB H
SABJICHHWI; yMEHHE pACIO3HAaBaTh M3MEHYHMBBIC BEIUYMHBI B

OKpYKarolleM MUupe

YMeHHne omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMBIT (CITydalHbII
OKCIIEPUMEHT), DJJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aifHOTO OIbITA, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
yMEHUE HaXOIUTh BEPOATHOCTU CIIyYallHBIX COOBITHH B OIBITaX C
PaBHOBO3MOXKHBIMHU DJIEMEHTApPHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OPraHM30BAaHHOTO Iepedopa W C HCIOJIb30BAaHHEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OIICHHBAThb BEPOATHOCTH pPEaTbHBIX
COOBITUN M SIBICHWUH, NMOHUMATh POJb MPAKTUUYECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHM B OKpYXalolleM MHpPE U B IKHU3HU;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX ABJICHUAX

YMeHue BbIOMpATh MOAXOASIINNA W3YYEHHBIM METON AJIs pPEelIeHHUs
3a/1aud, MPUBOJIUTH MPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBIECHNE 3aKOHOB MaTEMAaTHUKHU B
WCKYCCTBE, OIHMCHIBATh OTJEIbHBIC BBIIAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHbIE B XOJA€ Pa3BUTUs MAaTEMaTUKU KaK HAyKH, MPUBOJIUTH
MIpUMEPBl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie ynucna. [Ipu3Haky 1e1MMOCTH LIEIIbIX YUCE

1 OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTbI, OECKOHEUHBIE
' MIEPUOINICCKHE IPOOH

3 PanmonanbHple  uMcna. Apu@MeTHUYeCKHE Olepallud C  PalUOHAIbHBIMU
. yHUCllaMu

L4 JelictBuTtenpHble uuciaa. Apu(pMETHYECKHE ONEepalud ¢ JeHCTBUTENbHBIMU
' qUCIaMU

s [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHHS, HPUKHUIKA U OLEHKa
' pe3yJbTaTa BBIYMCICHUN

2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpaK€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
' CBoiicTBa CTeNEHH

23 MHorouseHsl

2.4 Anrebpanueckast 1poOb

) s ApudpmeTnueckuii  KOpeHb  HAaTypaJbHOM  CTEINEHH. HevictBuss ¢
' apu(pMeTUYEeCKUMHU KOPHSIMH HaTypajibHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHUS. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHUU

35 Lenbie u apoOHO-panmoOHaNbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUS TIOCIEI0BATEIbHOCTEN
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Apudmernueckass M reoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX

4.2
IPOLICHTOB
5 DyHKIHH
Oynkuus, crnocoObl 3amanus  ¢yHKuuud. ['paduk  dynknuu. OoOmacte
OTIpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢ynkmmu. Hynu gynkuun. IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHMHA. MakCUMyMbl U
MUHUMYMBbl (QyHKiuu. HanGonbinee M HauMeHbllee 3HaueHUE (QYHKIHMM Ha
IIPOMEKYTKE
6 Koopaunatsl Ha npsAMOi U TJIIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHuKH
7.4 OKpy’>KHOCTb U KPYyT
7.5 H3mepenne reoMeTpudeCKuX BEIUYUH
7.6 BekTopsl Ha II0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmsr
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eometpust, 7-9 knaccel/ Atanacsa JI.C., byty3o B.®., Kagomues C.b.
u apyrue, AkimonepHoe o0miectBo «M3aarensctBo «IIpocBemienne»
METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Harnsgaele  mocobus — (TaOnuimbl, CXEMbl, UYEPTEKH,  MOJCIH
reoMeTpu4ecKux puryp)
HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChbI

CETHU UHTEPHET

http://school-collection.edu.ru — kosnekuust 00pazoBaTEIbHBIX PECYPCOB;

InternetUrok.ru - Buneo ypoku; www.math-on-line.com-3anumaresnbHas
MaTeMaTHKa;

http://www.logpres.narod.ru — npumepbl ”HGOPMAIIMOHHBIX TEXHOJIOTHIA;

http://www.allmath.ru - Bcst MmaTemaTuka;

http://mathem.h1.ru — maremartuka on-line;

http://www.exponenta.ru - o0pa3oBaTeIbHbII MAaTEMAaTUUECKUNA CANT;

«nektponHas oubnmoreka2000 no matematukey», CD-ROM;

www.mathvaz.ru/index.php - Jlocke yunurtens MaTeMaTUKH.

DjvuDocument; HamsterFressArc

https://uchi.ru/

https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/
https://math-oge.sdamgia.ru/ https://edu.orb.
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