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Pabouyas nporpamma
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YpoBeHs 00pa3oBaHus: OCHOBHOE 0011ee 00pa30BaHUe
Cpok peanuzaiiuu nporpaMmsl: 3 rojzia

KomnuectBo yacos — 204

PaGouas mporpamma pazpabotana Ha ocHOBe DenepanbHON paboueil mporpaMMel
no ydeOHOMYy mpenmery «l'eomerpus» s ydammxcs 7-9 KIaccoB C ydeToMm
TpeOOBaHUII K pe3ylbTaTaM OCBOCHHMS MPOTpaMMbl OCHOBHOTO  OOILEro
o0OpasoBaHus.



1. HOACHUTEJBbHASA 3AIIUCKA

1.1 Pabouas nporpamma «I'eomerpusi» pa3paboTaHa B COOTBETCTBHH C y4eOHBIM IIaHOM
I'BOY mkonst Ne575 Tlpumopckoro paiiona Cankr-IletrepOypra Ha ocHoBe TpeboBaHuit K
pe3yabTaTaM OCBOCHHUS POTPaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHus, B COOTBETCTBUH C
denepanbHOl pabodeit mporpaMMoi 1Mo yueoHoMy npeameTy «I'eoMeTpus.

1.2 T'eoMeTpust KaKk OJIMH U3 OCHOBHBIX Pa3/elioB MKOJIbHOW MAaTEMATHKHU, UMEIOIINN
CBOEH 11eJThI0 00ECTICUNTh H3YUYCHHUE CBOWCTB M pa3MepoB (PUTYp, UX OTHOLIECHUN U B3aUMHOE
PacroJI0KEHUE, OIUPAETCS HA JIOTUYECKYIO, I0KA3aTEIbHYIO JUHUIO. LIeHHOCTh u3yueHus
T€OMETPUH Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUsI 3aKII0YAETCS B TOM, UTO OO YJAFOIITHICS
YUUTCS IPOBOAUTD JOKA3aTEJIbHBIE PACCYKICHHS, CTPOUTD JIOTHUECKUE YMO3AKIIOUEHNUS,
JIOKa3bIBaTh UICTUHHBIE YTBEPKIACHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccyXIeHHsI «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJIMPOBATH OOpATHbIE
YTBEPKICHHUS.

Bropoii nenbro n3ydeHust TeOMETPUU SBIISETCS UCIIOIb30BaHNUE €€ KaK MHCTPYMEHTA IIPH
peLIEHNN KaK MaTEMaTUYECKUX, TaK U MMPAKTUYECKHUX 3a/1a4, BCTPEUAIOIINXCS B peaIbHON
xu3HU. O0y4Jarouiics JoKeH HayYUThCs ONPEIEIUTh TEOMETPHUECKYI0 (DUTypy, OIHcaTh
CJIOBaMH JTAHHBIA YEPTE)K UM PUCYHOK, HAWTH IJIOIIAb 3€MEJIBHOTO Y4aCTKa, PACCUATATH
HE00XO0UMYIO JUTMHY ONTOBOJIOKOHHOTO Kabesst uiu TpeOyeMble pa3Mephl rapaxka JUls
aBTOMOOMIISL. DTOMY COOTBETCTBYET BTOPAsi, BEIUUCIUTENbHAS JIMHUS B U3YYEHUH T€OMETPHH.
[Ipu pemennu 3aa4 MPAKTHYECKOTO XapaKkTepa 00yJYarOIUICs YUUTCS CTPOUTh
MaTE€MaTUYECKHE MOJIEIH PEaJbHbIX JKU3HEHHBIX CUTYyallUi, IPOBOJUTh BBIYUCICHUS U
OLICHMBATh aJIEKBATHOCTb ITOJIyYEHHOT'O pe3yibTaTa.

Kpaiine BaxkHO MOmu€pKUBaTh CBSI3U T€OMETPHUH C IPYTUMH Yy4eOHBIMU MpPEIMETaMH,
MOTHUBUPOBATh  HCIIOJNB30BaTh  ONPEACICHHUS  TIeOMETPUYECKUX  GUryp UM TOHSATHIH,
JEMOHCTPUPOBATh MPUMEHEHUE TOTYyYEHHBIX YMEHUHN B (PU3HKE U TEXHUKE. DT CBSI3U Haubosee
SIPKO BUJIHBI B TeMax «BekTopel», «TpUroHOMETpHYECKHE COOTHOLIEHUS», «MeToa KOOpAUHAT»
u «Teopema ITudaropay.

VYuebnblil kypc «'eoMeTpHs» BKIIIOYAET CIEAYIOIINE OCHOBHBIE Pa3JeNibl COJCPKAHUS:
«['eomerpuueckue ¢Gurypsl M UX CBOMCTBay, «l3MepeHHE TeOMETPUYECKUX BEIUYUHY,
«/lexapToBBl ~ KOOpAMHATBl Ha IUIOCKOCTW», «BeKkTopel», «J/IBUXKEHHS  IUIOCKOCTHY,
«IIpeobpazoBanus MO0,

1.3 Ha uzyuenue npeameta «I eomerpus» orBoautcs 204 yaca:
- B 7 kitacce — 68 yacoB (2 4aca B HEZIETIO),
- B 8 kjmacce — 68 yacoB (2 yaca B HEJICIIO),
- B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).
1.4 Tekymmii KOHTPOIb W TPOMEKYTOUHAS arTecTaius Mo Y4eOHOMY MpeaMeTy
npoBoAasTcs B cooTBeTcTBUU ¢ «[lomoxkeHneM o opmax, MEpUOIUYHOCTH, MOPSIAKE TEKYIETO
KOHTPOJISI YCTIEBAEMOCTH U MIPOMEKYTOYHON aTTECTALUN YUAIIUXCS».

2.1IN-TAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHUS TMPOTPAaMMBI  y4eOHOTO Kypca «Auredpa»
XapaKTEepPU3YIOTCS:

1) naTpuoTnyecKoe BOCIUTAHHE:

IIPOSIBJICHUEM MHTEpeca K IPOLUIOMY M HACTOSALIEMY POCCHMCKOM MAaTEMAaTHKU,
LIECHHOCTHBIM OTHOUIEHUEM K JOCTHMXKECHHSIM POCCHICKHMX MATEeMaTUKOB M POCCUHUCKOMN
M&TGM&THH@CKOﬁ IIKOJIBI, K UCIIOJIb30BAHHUIO 3THUX I[OCTI/I)KGHI/Iﬁ B ,Z[pyFI/IX HayKax n HpI/IKJIa,Z[HBIX

chepax;



2) rpaKIaHCKOe ¥ TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOSI3aHHOCTEH TpaKAaHWHA M pealu3aldd ero IMpas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD,
SIBIICHUH, TPOLIETYp I'Pa)IaHCKOro olIiecTBa (HampuMep, BHIOOPHI, ONMPOCHI), TOTOBHOCTBIO K
OOCYXJIEHUIO 3TUYECKHUX IMpPOOJieM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUH
HayKH, OCO3HAHMEM BaKHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOTIO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE Y4acTHE B PELICHUM NPAKTHYECKHUX 3aJad MaTeMaTUYECKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMATUYECKOI0 00pa30BaHUS HA MPOTSKEHUU BCEH
KHU3HH VI YCHIEITHONW NPo(ecCHOHANBHOM JesITeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHU,
OCO3HaHHBIM BBIOOPOM M IIOCTPOCHMEM HHIUBUAYAJIbHOW TpPAaeKTOPUM 00pa3oBaHUSA H
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKoe BOCIUTAHHE:

CIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTEMaTUYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HHH, YMEHUIO BUAETh MaTEMaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMS:

OpHEHTAIel B JeSITEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX NpEICTaBlICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJNOBEKa, MPUPOABI M OOIECTBAa, MOHMMAaHUEM
MaTeMaTHYECKOM HayKH KakK cgepbl YelOBEUECKOW IEesTeTbHOCTH, JTAaloB €€ pa3BUTHI H
3HAYUMOCTH JUISl PA3BUTHUS LUBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTHUKU U MaTeMaTH4YEeCKON
KyJIbTYpOH Kak CpEICTBOM IIO3HAHHWA MHUpPA, OBJIAJACHUEM IPOCTEHIIMMM  HaBbIKaMU
HCCIIEIOBATEIBCKOMN NEATEIbHOCTH;

6) puzuueckoe  BocnuTaHue, (opMHpPOBaHWE  KYJBTYPHI  3A0POBbS W
IMOLMOHAJIBHOIO 0JIaronoyYus:

TOTOBHOCTBIO IIPUMEHSATh MAaTEMATUUYECKHUE 3HAHUS B HHTEPECAaX CBOETO 3J0POBbs,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (37I0pPOBOE MHUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MUecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBhIKa pedIeKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OIIMOKY U TAKOI'O ’K€ IpaBa JAPYyroro 4ejaoBeKa;

7) 3K0JIOTHYECKOE BOCTINTAHUE:

OpHEHTAlel Ha NPUMEHEHHE MaTeMaTHYeCKUX 3HAHUM AJI pElIeHus 3ajad B 001acTu
COXPaHHOCTH OKpYXKaloIleW cpefbl, MJaHUPOBAaHUS IIOCTYIKOB M OLEHKM HMX BO3MOYKHBIX
HOCJIEICTBUM Ul OKpY’Karollel cpeibl, 0OCO3HAaHUEM IJI0OAIBHOIO XapakTepa 3KOJOIMYECKUX
npo0JeM U myTel uxX pereHus;

8) aganTanus K N3MEHSIIOUIMMCS YCJI0BHSIM CONMAILHOI W MPHPOIHOI Cpeabl:

TOTOBHOCTBIO K JICUCTBUSM B YCIOBUSAX HEONPEACIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 IMPAKTUYECKYIO JEATCIBHOCTh, B TOM YHCIE YMEHUE YUUTBHCS y OPYIHX
Jro/iel, MpuoOpeTaTh B COBMECTHOM NEATETLHOCTH HOBBIC 3HAHUS, HAaBBIKM M KOMIETCHIIUHN W3
OIIbITA IPYTHX;

HE00X0AUMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHIA, B TOM 4Hcie (GOPMYIHPOBATH UIEH,
HOHATUS, TMIIOTE3bl 00 00BEKTaxX U SABJICHMSX, B TOM 4YUCIIE PaHee HEU3BECTHBIX, OCO3HABAThH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCHIPUHUMATh CTPECCOBYIO CUTYALIMIO KaK
BBI30B, TPEOYIOMINN KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEILICHUS U ACHCTBUS,
(opMynHpOBaTh M OLIEHUBATH PUCKU U MTOCIEACTBUS, (POPMUPOBATH OIBIT.

1) naTpHOTHYECKOE BOCIIMTAHME:

IIPOSIBJIICHUEM MHTEpECA K NMPOIIJIOMY H HACTOSIIEMY POCCHHCKON MAaTEMATHKH, LICHHOCTHBIM
OTHOILEHUEM K JTOCTUKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTEMaTUYECKOU
IIKOJIbI, K UCIIOJIB30BAHUIO ATUX JIOCTHKEHUH B IPYTUX HayKax M MPUKIAJHBIX cpepax;

2) rpakIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO 0053aHHOCTEH IpakJaHUHA U pealn3alliy ero mpas,
NPECTaBICHUEM O MAaTEMaTHUECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IIMUHBIX CTPYKTYP,



SIBJICHHH, POIIEAYP TPaXAAHCKOTO 001IecTBa (HarmpuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K
O6CY)K,Z[€HI/IIO ITUYCCKUX HpOGHGM, CBA3aHHLIX C MPAKTUYCCKUM IMMPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ
HAYKH, OCO3HAHHUEM BOKHOCTH MOPATHHO-3TUYCCKUX MPHHIIUIIOB B JACSATEIBHOCTH YYEHOTO;

3) TPy/10BO€ BOCIIMTAHHE:

YCTaHOBKOHW Ha aKTUBHOE yYacTHE B PEIICHUH MPAKTHUECKUX 33a7a4 MaTeMaTHIECKON
HATPaBIEHHOCTH, OCO3HAHHWEM BAYKHOCTH MAaTEMaTUYECKOT0 00pa30BaHUs HA MPOTSHKEHUN BCei
KHU3HH IS YCIIEITHOHW MPO(ECCHOHATLHON ACATEIBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMECHHUH,
OCO3HAHHBIM BHIOOPOM U IOCTPOCHUEM MHIMBUAYAILHONW TPAEKTOPUHN 00pa30BaHUs U
YKHU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TIOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCITUTAHHE:

CIOCOOHOCTBIO K AMOIIMOHATLHOMY U ACTETHYECKOMY BOCIPHATHIO MATEMAaTHUECKUX OOBEKTOB,
3a/1a4, peleHui, pacCyKIeHII, YMEHHUIO BUACTh MAaTEMATHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUS:

OpHUCHTAITUEH B ACATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HayYHBIX NIPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTHUA YCJIOBCKA, ITPUPOALI 1 OGH.IGCTBa, IIOHUMAaHHUEM
MaTeMaTHYECKOW HAYKH KaK c(hephl UEIIOBEUECKOH NeSITeTLHOCTH, ITAIIOB €€ pa3BUTHUS U
SHAYUMOCTHU JIA Pa3BUTHUA IUBUIIU3AllUU, OBJIAJICHUCM A3bIKOM MATCMAaTUKH U MaTeMaTHUEeCKOHU
KYJBTYpPOH KaK CPeJCTBOM IMO3HAHKS MUPA, OBJIQJICHUEM MTPOCTCHITMMH HAaBBIKAMU
HCCHGI[OB&TGHBCKOﬁ JACATCIIbHOCTH,

6) puzuueckoe BocnuTaHue, GopMHPOBaAHHE KYJIbTYPHI 3/10POBbS U
IMOLUMOHAIBLHOTO 0JIArOMOJyqusi:

TOTOBHOCTBIO TPHUMEHSTh MaTEMAaTUICCKHE 3HAHUS B HHTEPECaX CBOETO 37I0POBbsI, BEICHUS
3JI0pOBOTO 00pa3a KU3HHU (3J0pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXKUM 3aHITHIA U OTIbIXA,
perymnsipHast pu3ndecKas akTUBHOCTD), COPMHUPOBAHHOCTHIO HaBBIKA PeIICKCUU, TIPU3HAHUEM
CBOETO IMMpaBa Ha OIMIMOKY U TAKOTO K TpaBa JPYTroro 4eI0BeKa;

7) 3KOJIOTHYECKOEe BOCTIUTAHHE:

OpHGHTaHHGﬁ Ha NPpUMCHCHUC MATCMATUICCKUX 3HaHUUI IJId pCUICHU 3a1a4 B 06J'IaCTI/I
COXPaHHOCTH OKPY)KAIOIIEH Cpe/Ibl, TNIAHMPOBAHHUS TIOCTYITKOB M OIICHKH WX BO3MOKHBIX
MOCIIEACTBHM JUIsI OKPYKAIOIIEH cpeibl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa SKOJIOTHIeCKIX
npo0JIeM U yTeH UX PEIICHHS;

8) amanTanus K N3MEHAIIUMCS YCJIOBHIIM COIHATBHOI M MPUPOTHON Cpebl:
TOTOBHOCTBIO K JICHCTBUSM B YCIIOBHUSIX HEONPEIEIEHHOCTH, TTOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYIO AE€ATEIbHOCTD, B TOM YHUCIIE YMEHUE YUUTHCA Y APYTUX
JrO/IeH, MPUOOpPETaTh B COBMECTHOH IEATEILHOCTH HOBBIC 3HAHMS, HABBIKH U KOMITETCHIIUU U3
OIIbITA APYIUX;

HEOOXOMMOCTBIO B (POPMHPOBAHUY HOBBIX 3HAHUM, B TOM 4YHCIie POPMYIIUPOBATh HIIEH,
IOHATHSA, TUIIOTE3bI 06 O6’beKTaX " ABJICHUAX, B TOM YUCJIC PAaHCC HCU3BCCTHLIX, OCO3HABATDH
NeQUIUTBI COOCTBEHHBIX 3HAHUW M KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIUIO, BOCIIPUHUMAThL CTPECCOBYIO CUTYAIIUIO KaK
BBI30B, TPEOYIOMINN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMbIC PEIICHHS U ICHCTBUS,
(bopMyIHpOBaThH M OLICHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePcaIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBble JJornueckue aeicTBuA:
- BBISIBJIATH U xapaKTemeBaTL CYH_IGCTBCHHBIG HpI/IBHaKI/I MATEMATUYCCKUX 06’b€KTOB, HOHHTHﬁ,
OTHOIICHUNA MEXAY TOHATUAMH, (DOPMYIUPOBATH OIPEIACICHUS TOHATHH, YCTaHABIMBATH
CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIINKN, OCHOBAHUSA JJI1 00OOIIEHHS U CpaBHEHHSI, KPUTEPHH
MIPOBOJINMOTO aHAJIN34;



- BOCIpPHHHMMATh, (HOpPMYyIHpOBaTh M TPEOOpa3OBBIBATH CYXKICHHSA: YTBEPAUTEIbHBIC H
OTpHIIATENbHBIC, €TMHUYHBIC, YACTHBIE U 00IKE, YCIOBHEIC,
- BBUIBISTH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOpEYnsl B (akTax,
NAHHBIX, HaOMIONEHUSX W  YTBEPXKACHUAX, TMpeyiaraTb KPUTEPUU S BBIABICHHA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;
- JlenaTh BBIBOJABI C HCIIOJB30BAaHMEM 3aKOHOB JIOTUKH, JIEIyKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUeHUH, YMO3AKIIOUCHUH IO aHAJIOTHUH;
- pa3buparh J0Ka3aTeNbCTBA MAaTEMAaTHMYECKHX YTBEPKACHUU (MpsIMBbIE M OT MPOTHBHOIO),
IPOBOANUTH  CAaMOCTOSITETIbHO  HECIIOKHBIE — JIOKA3aTeNIbCTBA ~ MaTeMaTH4ecKuX  (hakToB,
BBICTPAaWBaTh AapryMEHTAllMIO, TNPUBOJUTH MPHUMEPHl M KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIEC PACCYKIICHHS;
- BbIOMpaTh croco0 pemieHus: y4eOHOW 3ajauu (CpaBHHUBATh HECKOJBKO BAapPUAHTOB PELICHMS,
BBIOMpATh HanOOJIee MOIXOAAMINI ¢ YIETOM CaMOCTOSATENFHO BBIACTICHHBIX KPUTCPHUEB).
Bba3oBble uccienoBare/bCKUe NeHCTBHS!
- HCIOJIBb30BaTh BOMIPOCHI KAaK HCCIIEAOBATENbCKUN MHCTPYMEHT ITO3HAHUS, (OPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOIIKE MTPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTENIFHO YCTAaHABINBATh HCKOMOE
U TaHHOE, ()OPMHUPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO NMO3HUIINIO, MHCHHE;
- IPOBOJIUTH 1O CAMOCTOSITENIFHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN AKCIIEPUMEHT, HEOOIIbIIOEe
WCCJIEIOBAaHUE II0 YCTAHOBJICHHIO OCOOEGHHOCTEH MaTeMaTW4ecKOro OOBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEXKIY COOOM;
- CaMOCTOSITETBHO (OPMYIHPOBAaTH OOOOLICHMS M BBIBOJBI IO pE3ybTaTaM IPOBEIAEHHOTO
HaOJI0IeHNs, UCCIICIOBAHMSI, OLIEHUBATh JTOCTOBEPHOCTD IOIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
00001IeHNI];
- IPOrHO3UPOBATh BO3MOKHOE PAa3BUTHE MPOIIECCa, a TAK)KE BBIIIBUTATH MPEINOIO0KEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.
Paborta ¢ undopmanmeii:
- BBIBIIATH HEIOCTAaTOYHOCTh M HW30BITOYHOCTh HMH(OPMALUH, TAHHBIX, HEOOXOAUMBIX JUISI
pelIeHHs 3a/1a4u;
- BBIOMpaTh, AHAIN3UPOBATH, CHUCTEMATHU3UPOBATH ¥ HWHTEPIPETUPOBATH HH(POPMAIUIO
pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;
- BbIOUpaTh (opMy NpeAcTaBICHHS HHGOPMALMHK M WUIIOCTPUPOBATH pEUIaeMbIe 3aadu
cXeMaMH, JuarpaMMamMu, HHOU TpauKoil 1 NX KOMOMHAITUSIMH;
- OIIEHUBATh HAA&KHOCTH HMH(OpPMAIMU TO KPUTEPHUSAM, MHPEAJIOKCHHBIM YUYHUTEIEM HIIH
c(OpMYIUPOBAHHBIM CAMOCTOSTENBHO.
KoMMyHHKaTHBHBbIE YHHUBEPCAJIbHbIE y4eOHbIe JeiiCTBHS:
- BOCHpUHUMATh M (POPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LEISAMHU
OO0IIEeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TEKCTaX, JaBaTb MOACHEHHMsS IO XOAYy pELICHHs 3aJaud, KOMMEHTHUPOBATh MOJYYCHHBIH
pe3ynbTart;
- B X0/e OOCYXJEHHUS 3a/JaBaTh BOIPOCHl IO CYIIECTBY OOCYXZaeMOH TEeMbI, MPOOJIEMBI,
pemiaeMoii 3a/1au, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHUS, COMOCTABIATH CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHapY)KUBATh pa3iMyhe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU opme GOopMyIHPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;
- TpPEICTABIATh PpE3yJNbTaThl PpEIICHUS 337a4yH, SKCIEPUMEHTa, HCCIEIOBaHMSA, NPOCKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 337ad  NpPE3EHTAH U
0COOEHHOCTEH ayTUTOPHH;
- MOHMMAaTh M HCHOJB30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHIMBUIYaTbHOW paOOTHI INpH
pelIeHNH yueOHbIX MaTeMaTHUECKUX 3aa4;
- IPUHUMATb 11eJTb COBMECTHOH e TEIbHOCTH, TNIAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM PabOTHI,
pactipeneniaTb BUIBl PabOT, JOTOBapUBaThCS, OOCYXKAAaTh MpOIEcC W pPe3ynbTaT padoThl,
0000111aTh MHEHUS HECKOJIBKUX JIIOLEH;



- y4acTBOBaTh B TPYMIOBBIX (opMax paboTwl (0O0CYXIeHUs, OOMEH MHEHHSMH, MO3TOBBIC
IITYpPMBl M JPYTUE), BBIMOJHATH CBOIO YacTh pabOThl MU KOOPAWHUPOBATH CBOU JACUCTBUS C
NPYTUMH 49JI€HAMH KOMAaHJbI, OIICHWBaTh KAueCTBO CBOETO BKJIaJa B OOIIMH TPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranmu3anus:
- CaMOCTOSITEIbHO COCTaBIIAThH IUIaH, aITOPUTM pElIeHUs 3aJauyd (WM ero 4acTh), BHIOMpATh
crnoco0 pemeHUss ¢ Y4€TOM MMEIOLIUXCA PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ yU€TOM HOBOI HHQOpMAIIHIH.
CaMOKOHTPOJIb, SMOIMOHAIbHBII HHTEJJIEKT:
- BJIaJeTh crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yjibTaTa peleHUs
MaTeMaTHUYeCKOM 3aJ1auu;
- NpPEIBHUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpH PEIICHUM 3a/1a4d, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOATEIHCTB, HANJCHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;
- OLICHMBATh COOTBETCTBUE pe3yibTaTa MACSATEIbHOCTH IIOCTABICHHOW ILIEIM U YCJIOBUSM,
OOBSACHATH MPUYUHBI JOCTHKCHUSI MJIM HETOCTHKEHUS L[EIH, HAXOIUTh OINOKY, 1aBaTh OLIEHKY
nproOpPEeTEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K kon1y o0y4yenus B 7 kjacce o0y4Jaromunics MOIYYUT CISAYIOIINE PEAMETHBIC pe3yJIbTaThl:

Pacrio3naBaTh M3yueHHBIE TEOMETpUYECKHE (UTYPBI, ONPENSNISITh WX B3aUMHOE
pacroyio)xeHrue, H300pakaTh TEOMETPUYECKHE (UTYPHI, BBIMOJHATh YEPTEKU IO YCIOBUIO
3aaud. M3mMepsaTh JIUMHEWHBIE W YIJIOBBIE BEIWYMHBL. Peliars 3amadyd Ha BBIYKCICHUE JIMH
OTPE3KOB U BEJIMYMH YIJIOB.

Jlenath rpyOyr0 OIEHKY JTUHEHHBIX U YTJIOBBIX BEJIMYWH MPEIMETOB B pealbHOW KHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuuaTe pazMepsl 3TUX 0OBEKTOB 1O TOPSIKY BETHYUHBI.
CTpouTh 4epTexu K reOMETPUUECKUM 3aa4aMm.

[Tonp30BaThbCcsi MpU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIOIb30BAaTh NPU3HAKU U
CBOICTBa paBHOOGIPEHHBIX TPEYTOJILHUKOB MPU PEUICHUH 3a/1a4.

[IpoBOIUTH JIOTUYECKHUE PACCYKIICHUS C UCTIOIb30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCs NpU3HAKaMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJBHUKOB, CBOHCTBOM
MEJIUaHbl, TPOBEAEHHOW K THUIOTEHY3€ MPSAIMOYTOJIbHOIO TPEYroJbHUKA, B PEUICHUH
reOMETPUUYECKUX 3a/1a4.

Onpenenars MapauieIbHOCTh MPSMBIX C IMOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT ¢ HUMH
cekymas. Onpeaensarb NapajyieIbHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil MPsIMOM.

Pemars 3a1auun Ha KieT4aTroi Oymare.

[IpoBOMUTHh BBIYMCIICHHWS] W HAXOIUTh YHUCIOBbIE W OYKBEHHBIC 3HAYCHHS YIJIOB B
FeOMETPUYECKUX  3aJayaX C  HCIOJb30BAHUEM CYMMBI  YIJIOB  TPEYTrOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX MpPH TEPECEUCHUH JIBYX MapalieIbHBIX
MpsMBIX CEKYIlIel. PemaTh npakTruyeckue 3a1aui Ha HaX0XKJAEHUE YTJIOB.

Bragets moHsATHEM T'€OMETPUYECKOTO MECTa TOUYEK. YMETh OIPEACNATh OUCCEKTPHUCY
yIJIa U CEPENVHHBIN MEPIICHANKYIISIP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

DopMyIUPOBATH OMPEIETCHUS] OKPYKHOCTH M KPyra, XOpAbl U AHMaMETpa OKPY>KHOCTH,
MOJIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA IIPU PELIEHUH 3a1a4.



Bragete noHATHEM ONMMCAaHHON OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HAXOAWUTH €€
nentp. [lonp3oBarbest pakTamMu O TOM, UTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECceKaroTcs B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEAUHHBbIE NEPIEHIUKYJIAPbl K CTOPOHAM TPEYroJbHUKA
[IEPECEKAIOTCS B OJIHOM TOUKE.

Brnaners moHATHMEM KacaTE€IbHOW K OKPYXHOCTH, TIIOJb30BAaThCS TEOPEMOH O
NEPIEHIUKYJIPHOCTH KacaTeNbHON U pajguyca, IPOBEAEHHOIO K TOUKE KaCaHUs.

[lonp30BaTbcsi MNPOCTEHIIMMH T€OMETPUYECKUMU HEPaBEHCTBAMM, IIOHHMATh WX
IIPAaKTUYECKUM CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUYECKHE TOCTPOEHHUS € MTOMOILBIO HUPKYJIS U JIMHEHUKH.

K koniy o0ydenus B 8 kjacce 00y4aromuiics MOJyduT CIEIyIONUE MIPEIMETHBIC Pe3yIbTaTh:

Pacrio3naBaTh OCHOBHBIC BHJBI YETHIPEXYTONBHUKOB, MX JJIEMEHTHI, MOJIb30BATHCS WX
CBOMCTBaMHM MPU PEUICHUH T€OMETPHUUECKHX 3a/1aY.

[IpuMeHsSITh CBOWCTBA TOYKHM IEPECEUCHUs MEAMAaH TPeyrojbHUKa (IIeHTpa Macc) B
pelIeHNH 3a/1a4.

Brnanets moHsATHEM cpelHEN TMHUU TPEYTOJbHUKA U TPAMCIHH, IPUMEHSITh UX CBOMCTBA
NPy pEIICHUH TreomeTpuyeckux 3aaad. llonb3oBatbesi Teopemoir @aneca U TEOpemMoill O
MPOMOPIHMOHALHBIX OTPE3KaX, MPUMEHSTh UX JUIS PEIICHUS TPAKTHYECKHUX 3a7ad.

[IpuMeHsTh NpU3HAKY [1000HS TPEYTOJbHUKOB B PEILICHUU T€OMETPUUYECKUX 3a/1a4.

[Tons3oBatbess Teopemoit [ludaropa ans permieHuss T€OMETPUYECKHX M MPAKTHYECKUX
3agad. CTpouTh MaTEeMaTHYECKYl0 MOJIENb B MPAKTUYECKUX 3a/ladaX, CaMOCTOSTEIbHO JeNaTh
4epTEX U HAXOTUTh COOTBETCTBYIOIIHE JITTHHBI.

Bnagers moHATHSMHM CHHYcCa, KOCMHYCa M TaHT€HCAa OCTPOTO Yrja MpsSMOYTOJIbHOTO
TpeyroiabHuKa. [107630BaTHCS 3TUMU MOHITUSIMH TS PEIICHUS TPAKTHYECKHUX 3a7ad.

Beruucnate  (paznuyHbIMH - criocoOaMM) — TUIOIIAAb  TPEYrOJIbHMKA H  IJIOMIATH
MHOTOYTOJBHBIX  (GUryp (MONB3yAch, TAe HE0OXomuMo, KalbKylsTopom). IllpuMeHsATh
MOJIy4YE€HHBIE YMEHHUSI B IPAKTUYECKUX 3a/1a4ax.

Bnagers MOHATHSMH BIHCAHHOTO W ILEHTPAIBHOTO YTIJa, HCIOJB30BATH TEOPEMBI O
BIIMCAHHBIX YyIJIaX, yIiiax MEeXAy XopJaMu (CeKyIIMMHU) U yriie MeXAy KacaTelbHOW U XOpAoHn
MIPH PEIICHUU T€OMETPUUYECKUX 3a1a4.

Brnagerp moHsATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOICTBA OMKCAHHOTO
YeTBhIPEXYTOJIbHUKA MPU PEIICHUH 3a/1a4.

[IpyMeHsTh MONMy4YeHHbIE 3HAHUSI HAa MPAKTUKE — CTPOUTh MaTeMaTHYEeCKHUE MOJIENU IS
3a/1a4 peaqbHOU )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS C MPUMEHEHUEM TI0100US
U TPUTOHOMETPHH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KAIBKYJIATOPOM).

K kon1y o0y4yenus B 9 kijacce o0y4yaromuics MOIyYUT CIASAYIOIINE PEAMETHBIC pe3yJIbTaThl:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPBIX YIJIOB, HAaXOAMTh C HMX IOMOIIBIO
pa3NuYHBIE  BJEMEHTHl  MPSIMOYTOJBHOTO  TPEYrojbHHKA  («pEIICHHE MNPSIMOYTOJIBHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOIIbIO KaNbKYIATOPA) JUIMHBI M YTJIBl U HETaOIMYHBIX
3HAYCHUM.

[Tonp3oBaTbecss  GopMysnaMud  TPHUBEACHUS M OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOXIECTBOM JJISl HAXOXKJCHUSI COOTHOILICHUN MEXK/Ty TPUTOHOMETPUYECKIMH BETMINHAMHU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB U KOCHUHYCOB JUIsI HAXOXKJICHHUS PAa3IUYHBIX JIEMEHTOB
TPEYroNbHUKA («PEUICHHEe TPEYrONbHUKOBY»), MPUMEHATh UX INPH PEHICHNH T'€OMETPUYECKUX
3a1ad.

Bnaners momsATHSAMH mpeoOpa3oBaHUS MOAOOWSA, COOTBETCTBEHHBIX JJIEMEHTOB
nogo0HbIX ¢uryp. Ilonp3oBarbesi CBOMCTBaAaMM TOAOOMS TMPOU3BOJIBHBIX (HUTYp, YMETh



BBIUMCIATH JJIMHBI M HaXOAWTH YIJIbl y MOAoOHBIX ¢uryp. IlpuMensars cBoiicTBa 1mogodus B
MPAKTUYECKHX 3a7a4ax. ¥ METh IPUBOJUTH MPUMEPHI MOJOOHBIX GUTYP B OKPYKAIOIIEM MHpE.

[Tonb30BaTbes TEOpEeMaMH O MPOU3BEICHUH OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThbCcsi BEKTOpaMH, IMOHUMATh HMX TEOMETPHYECCKUH W (PU3MUECKHH CMBICI,
NPUMEHSTh UX B PEIICHHH TEeOMETpUYecKuX U (usmuecknx 3amad. [IpuMeHSTH cKalsipHOE
MIPOU3BE/ICHNE BEKTOPOB AJI1 HAXOXACHUS JUIUH U YTJIOB.

[Tonb30BaTbcsi METONOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSITh €ro B PEHICHUH
FeOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagers moHSATHUSMU MPAaBHIIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY>KHOCTH, JUTHHBI AYTH
OKPYXKHOCTH M paJdaHHOM Mepbl YIjla, YMETh BBIYHMCIATH IUIOIIAAL Kpyra M €ro 4Yacrew.
[TpuMeHSTh MOTyYeHHBIE YMEHUS B TPAKTUYECKHX 3aa9ax.

Haxomuth ocu (WM LEHTpPHI) CUMMETpPUH (QUTYp, TPUMEHSTH BHUYKEHHS IJIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpuMeHsTh MONTy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTh MaTeMaTHYeCKUE MOJIENU IS
3a/1a4 peaqbHOU )KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYHCICHUS C IPUMEHEHUEM TI0100Us
Y TPUTOHOMETPHUECKUX (PYHKITUH (TIOJIB3YACH, T€ HEOOXOIUMO, KaTbKYISITOPOM).

3.TEMATHNYECKOE INTAHUPOBAHHUE

7 knace
N KosandecTBo 4yacoB Bcero
0 /;1 HaumeHoBaHuUe pa3aenoB U TeM NPOrpaMMbl Beero Kontponbnbie | IIpakTHueckme
padoThI padoThI
1 [Ipocreiimue reomeTpuveckue QUTYpPBI U UX 14
| cBoiicTBa. M3MepeHne reoMeTpHUECKUX BETMYUH
2. | TpeyroabHUKH 22 1
3 [TapannensHble NpsIMBIE, cyMma YIJIOB 14 1
TPEYTOJIbHUKA
n OKpYKHOCTh u KpYT. I'eomeTpuueckue 14 1
MIOCTPOCHUS
5. | IloBTopenue u 06001ICHIE 4
OO11ee KOJTUUECTBO YACOB 10 MPOrpamMMe 68 3 0
8 knace
N KoJinuecTBo 4acoB Bcero
I /;1 HaunmeHoBaHnue pa3aesioB ¥ TeM NPOrpaMMBbl Beero Kontpoabnsie | IlpakTuueckue
padoThl padoThl
1. | YeThIpEXyronbHUKU 12 1
2 Teopema daneca u TeopemMa O MPONOPLHUOHAIBHBIX 15 1
" | oTpe3kax, NoJ0OHBIE TPEYTOHbHUKU
3 Inomans. HaxoxaeHnue miomaaeil TpeyroJlbHUKOB U 14 1
" | mHOrOYTONBHBIX (uryp. Ilnomany nogoGHeIX GUryp
4. | Teopema [Iudaropa u Havaga TPUTOHOMETPUH 10 1
VYrael B OKpPY)XHOCTH. BmucaHHble W OIMCaHHbIE
5. | geThlpexyronpHUKH. KacaTeiabHble K OKPY)KHOCTH. 13 1
Kacanue okpyxHoCcTel
10. | IloBTopenue, 0000IICHHE 4 1
O0111ee KOJUYECTBO YacOB 110 MPOrpaMme 68 6 0




9 kJacc

N KoJinuecTBO 4acoB Bcero
I /;1 HaunmeHoBaHMe pa3aesioB ¥ TeM NPOrpaMMBbl Beero Kontpoabnsie | IpakTuueckue
padoThI padoThI
1 Tpuronomerpuss.  TeopeMbl  KOCHUHYCOB U 16 1
" | cunycoB. Penienne TpeyroabsHUKOB
5 [IpeobpazoBanue moo0ows. MeTtpuueckue 10 1
COOTHOIIECHUSI B OKPY>KHOCTH
3. | Bekropsl 12 1
4. | JdexapToBbl KOOPAWHATHI HA TUIOCKOCTH 9 1
5 [IpaBuiibHBIE MHOTOYTOJNIBHUKH. J[IMHA OKpPY)KHOCTH U 8
" | miomaap kpyra. Belunciienue miomaaei
6. JIBHKEeHUS TIIOCKOCTH 6 1
7. | IloBropenue, 0000ITICHNE, CHCTEMAaTH3aIvs 3HAHUH 7
OO0111ee KOJUYECTBO YacOB 110 MPOrpaMme 68 5 0

4. COAIEP)KAHUE YYEBHOI'O IPEIMETA

7 KJIIACC
( 68 uacos)

Hauanbnubie moHsTuss reomerpuu. Touka, mpsiMasi, OTpEe30K, Jiyd. Yroa. Buael yrios.
BeprukansHple UM CMexXHBIE yIUIBl.  buccekrpuca yrma. JlomaHas, MHOIOYIOJBHHK.
[TapannenbHOCTh M NEPNEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOMCTBa OcCeBOW cummeTpuu. [Ipumepsl
CUMMETPHUU B OKPYKAOIIEM MUDE.

OCHOBHBIE TIOCTPOEHMSI C IIOMOIIbIO LUPKYJIs M JIMHEHWKH. TpeyroiapbHuk. Boicora,
MearaHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOe1peHHBII U PAaBHOCTOPOHHUIN TPEYroNbHUKH. HepaBeHCTBO TpeyroibpHUKA.

CBoiicTBA W TIPU3HAKKM pPaBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3HaKu paBeHCTBa
TPEYrOJIbHUKOB.

CgolicTBa M MPU3HAKKU NapauIebHBIX NpsiMbIX. CyMMa YriioB TpeyrojbHHKA. BHelHne
YIJIbl TPEYTOJIbHUKA.

[IpsamoyronbHbI TpeyroibHUK. CBOWCTBO MEIHMAaHBI MPSMOYTOJBHOTO TPEYroJIbHUKA,
NPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBA IPSMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpAMOyYTroNBHBIN TPEYTOIBLHUK C YTIIOM B 30°.

HepaBeHcTBa B reoMeTpUn: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM,
TeopeMa 0 OOJIbIIeM yriie U 0oJblIeH CTOpoHE TpeyrodbHuKa. [leprnenaukynsap 1 HaKIOHHas.

I'eomeTprueckoe MecTo TOYEK. buccekTpuca yria M CepeJUHHBIA NEPIEHIUKYIAp K
OTPE3KY KaK Fr€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpyI, XOpJa M JUaMeTp, UX CBOMCTBa. B3aumHOe pacroyiokeHue
OKpYyKHOCTH M mnpsimoil. KacatenbHas u cekymass K OKpyKHOCTH. OKpy>KHOCTh, BIHMCAHHas B
yroJ. BicanHas 1 onucaHHasi OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC
(68 uacos)

UYersipéxyronpuuku. [lapamienorpamMm, ero npu3Haku M CBOWCTBA. YacTHbBIE ciaydau
napajuieIorpaMmMoB (IIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX MPU3HAKK M CBOMCTBA. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.



Meron yaBoenust meauanbl. LlenTpanbHas cummerpusa. Teopema daneca u Teopema o
MPONOPIUOHANBHBIX OTPE3KaX.

Cpennue TMHUM TpeyrojabHUKa U Tpaneuuu. LleHTp macc TpeyrojapHuKa.

[Tonobue TpeyronbHUKOB, Ko dumment nomodus. [IpusHaku mogo0us TPEyroJIbHUKOB.
[TpumeneHue moo6Ust P PEIICHUH MTPAKTUUYECKHUX 3a/1a4.

CaoiicTBa miomianeii reomerpuueckux ¢uryp. Gopmynsl Ui IIIOMAAN TPEYTOJIbHUKA,
napajuierorpamma, pomoa u Tpanenun. OTHOIIEHUE TUTOMAACH MoI00HBIX UTyp.

Brruucnienue miomanei TpeyrolbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYaToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa mpu pemeHUN TPAKTUYECKUX
3az1ad.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOTO YyIJIa NPSIMOYIOJBHOIO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.

Brnucanneie U LEHTpAJIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOPIOH. YTIBI MEXIY
XOpAaMyd U CEeKyllMMHU. BrnircanHble UM ONMCaHHBIE YETBHIPEXYTOJIBHHUKU. B3anmHoe
pacrnonioxeHue IByX OKpyxkHocTe. Kacanme oxpyxkHocted. OOmme KacaTelbHbIE K ABYM
OKPYXHOCTSIM.

9 KIIACC
(68 uacos)

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEACHHUS.

Pemienue TtpeyronbHukoB. Teopema KOCMHYCOB W TeOopemMa CHUHYCOB. Pelienue
IIPAKTUYECKUX 3a]a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanne moaodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 npon3BeIEHUN OTPE3KOB XOPJI, TEOPEMBI O IPOU3BEACHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipare KacaTeJIbHOM.

Bekrop, anmumHa (MOAynbh) BEKTOpa, COHANPABICHHBIE BEKTOPBI, MPOTHBOIOIOKHO
HaIlpaBJIECHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpAlUHd HaJ
BEKTOpaMHU. Pa3nokeHue BeKTopa 10 IByM HEKOJUIMHEApHBIM BekTopaM. KoopauHaTel BEKTOpA.
CxkanspHoe MpOU3BEICHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOXKIAEHUS JJIVH U YIJIO0B.

JlekapTOoBbl KOOPAMHATBI Ha INIOCKOCTH. YPaBHEHHs IMPSMOM M OKPYKHOCTHU B
KOOPJIMHATAX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOIOYIOJIBHMKHU. [[nMHA OKpy:XKHOCTH. I'pagycHas W paauaHHas Mepa
yIJ1a, BBIYUCIEHUE JUIMH 1yT OKpykHOcTel. [1nomane kpyra, cektopa, cerMeHra.

JIBIDKEHHMsI  IJIOCKOCTM W BHYTPEHHHE CHUMMeTpuu  ¢Guryp (dJIeMeHTapHbIe
npeacrasienus). [Tapamiensusiit neperoc. [1oBoporT.



KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

1O YYEBHOMY IIPEJIMETY

«'EOMETPUS»
7 KIIACC
Ne i/ Tema ypoka l'elﬁzzﬂpy Aara
MpoBeIeHus
aaTa

Tema 1. Ilpocmeiiuwiue zeomempuyeckue uzyput u ux ceolicmaed.

H3mepenue zeomempuueckux enuyun 14 uacos

1 1. | Ipocreiimne reoMeTpUIECKUE OOBEKTHI

2. 2. | MHOroyroJjbHHK, JIOMaHas

3. 3. | CMexHbIC ¥ BEpTUKAIbHBIE YTIIbI

4. 4. | CMexHbIE U BEPTUKAJIbHBIE YTIIbI

5. 5. | CMexHbIC 1 BEpTUKAIbHBIC YIIIbI

6. 6. | CMexXHbIC U BEPTHKAIBHBIC YIJIbI

7. 7. | CMeXHbBIC U BEpTUKAIBHBIC YTIIbI

8. 8. | CMexHbIC U BEPTUKAIbHBIC YIIIbI

9. 9. V3mepeHne JHMHEHHBIX W YITIOBBIX BEJIWYMH, BBIYHCICHHE
OTPE3KOB U YTJIOB

10. | 10. Wsmepenue NMHEHHBIX W YIJOBBIX BEJIMYMH, BBIYHCICHHE
OTPE3KOB U YTJIOB

11 | 11 W3mepeHne JHMHEHHBIX W YITIOBBIX BEJIWYMH, BBIYHCICHHE
OTpPE3KOB U yTJIOB

12 | 12 Wsmepenue NMHEHHBIX W YIJOBBIX BEJIMYMH, BBIYHCICHHE
OTPE3KOB U YTJIOB

13 | 13 IMepumerp w  mnomans  GUryp,  COCTaBIECHHBIX U3
IPSIMOYTOJIEHUKOB

14. | 14, llepumerp w  mnomaabs  GUryp,  COCTABICHHBIX W3
HPSIMOYTOJIEHUKOB

Tema 2. Tpeyzonsnuxu 22 uaca

15, 1 Ilonstme 0  paBHBIX  TPEYroJILHUKaX W IEPBUYHBIC
HPE/ICTABICHHS O PaBHBIX (PUTYypax

16. 2. | llepBbIii mpU3HAaK PaBEHCTBA TPEYTOJILHUKOB

17. | 3. | Pemenwue 3amau

18. 4. | Bropoii mpu3HaK paBEHCTBA TPEYTOILHIKOB

19. | 5. | Pemenwue 3amau

20. 6. | Tpetuii mpu3HaK paBEHCTBA TPEYTOJIHHUKOB

21. 7. | Pemenue 3amau

22. | 8. | Ilpu3Haku paBEeHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB

23. | 9. | llpu3Haku paBeHCTBA MPSIMOYTONBHBIX TPEYTOJHLHUKOB

o1 | 10 CBOf/’ICTl‘BO _ MeJMaHbI NPSMOYTOJIEHOTO TPEYyTroJIbHHKA,
MPOBEICHHOM K TUIIOTEHY3€

25 | 11 CBoﬁCTl‘ao _ MeJIHaHbI HPSIMOYTOJIEHOTO TPEYTOJIbHHKA,
IPOBEACHHOM K THIIOTEHY3€

26. | 12. | PaBHOOeapEeHHBIC M PABHOCTOPOHHHE TPEYTOJILHUKH

27. | 13. | IIpu3HaKku 1 CBONCTBA PaBHOOEIPEHHOI'O TPEYroIbHHUKA

28. | 14. | llpu3Haku U CBOWCTBA PaBHOOEAPEHHOI'O TPEYTONbHHUKA

29. | 15. | Ilpu3Haku U CBOWCTBA PaBHOOEAPEHHOI'O TPEYTONbHHUKA

30. | 16. | Teopema 0 COOTHOIIECHHUAX MEXYy CTOPOHAMH H YTIIAMH
TPEyroJbHHUKA

31. | 17. | Pemenue 3amau

32. | 18. | HepaBeHCTBO TpeyroyibHUKA

33. | 19. | Pemenue 3amau

34. | 20. | IlpsmOyronbHBII TpeyroiabHUK ¢ yrioM B 30°

35. | 21. | IlpsmOyroabHbII TpeyroiabHUK ¢ yrioM B 30°

36. | 22. | KonrponbHas pabora 1o teme «TpeyroabHUKI




Tema 3. llapannenvnoie npamvie, cymma y2no6 mpeyzoavhukos 14 uacoe

37. 1. | IlapannenbHbIe IpsIMBIE, UX CBOWCTBA
38. 2. | Iarerii nocrynat EBknmna
Hakpect nexarye, COOTBETCTBEHHBIE I OJHOCTOPOHHHUE YTIIBI,
39. 3. | oOpa3zoBaHHBIE TP MEPECEUCHHU TMAPAUICTIBHBIX  HPSMBIX
ceKyien
[Mpu3Haky mapamIeTbHOCTH ABYX MPSIMBIX
40. | 4.
[Ipu3Haky napaieabHOCTH IBYX NMPsIMBIX. Pemenue 3anau
41. | 5.
Teopemsl 00 yriax, 00pa30BaHHBIX ABYMS MapaieIbHBIMH
42. 6. | OpsAMBIMH U CeKyIIeh
Teopemsl 06 yriax, 00pa3oBaHHBIX ABYMsI apajieIbHBIMH
43, 7. | IpaAMBIMH U cekylel. Pemenue 3amau
u | 8 [Mpusnak _ MAPAIUIENBHOCTH  NPAMBIX  HEPE3  PABEHCTBO
paccTosiHUH OT TOUEK OJHOM MPAMOM 10 BTOPOH MpsMOi
5 | o [Ipu3Hak mapamieabHOCTH NPSMBIX YepPE3 PABEHCTBO

PacCcTOSHUM OT TOUEK OJHOU MPSAMOI 0 BTOPOH IpsAMOi

46. | 10. | Cymma yrioB TpeyrojibHUKa

47. | 11. | Cymma yrioB TpeyroibHUKa

48. | 12. | BuemnHue yrisl TpEyroJbHUKA

49. | 13. | BuemHue yrisl TpEeyroJibHUKA

50 14 Kontponbras pabota mo teme «IlapamiensHble PsSMbIC, CyMMa
' " | YIJIOB TpEyrOJIbHUKA»

Tema 4. Oxpyscnocmo u kpye. I'eomempuueckue nocmpoenus 14 yacos

51. 1. | Oxpy>XKHOCTb, XOpABI U TUAMETP, HX CBOHCTBA

52. 2. | KacarenbHasi K OKpYKHOCTH

53. 3. | OKpyXHOCTb, BITUCAHHASI B YTOJI

54, 4. | OKpyXHOCTbH, BIIMCAHHAS B YTOJI

55. 5. | Ilonste o 'MT, mpuMmeHeHue B 3a1a4ax

56. 6. | [Monsatue o IMT, npumMeHeHHUE B 331a4ax

57 7 BuccexTpuca U CepeIUHHBII MEPICHANKYJISIP KaK
TFeOMETPHUECKHE MECTa TOUCK

58. 8. | OKpyXHOCTb, ONMCAHHAS OKOJIO TPEYTOIbHUKA

59. 9. | OKpYXHOCTb, ONIMCAHHAS OKOJIO TPEYTOIbHUKA

60. | 10. | OxpyXHOCTb, BOMCAaHHAsI B TPEYTOJILHUK

61. | 11. | OxpyXHOCTb, BOMCAaHHAsI B TPEYTOJILHUK

62. | 12. | IIpocTeiimue 3a1a4u Ha MOCTPOCHHE

63. | 13. | [IpocTeiimiue 3a1aun Ha MOCTPOCHHE

64. | 13. | KonrpoasHas pabota o TeMe «OKpYKHOCTb U KPYT.
I'eoMeTpHYECKUE TOCTPOCHHUS

Tema 5. Iloemopenue, 0606uienue 3nanuii 4 yaca

65 1 IloBropenne u oOoOmeHue o TemMe « IIpocreiimne
' " | reomeTpuueckue GUrypsl 1 UX cBoiicTBa. M3mepenue
TFeOMETPHUECKHUX BENUYUH»

66. 2. | lloBropenue u 00061meHNe 10 TeMe «TpeyronbHUKNY

67 3 IToBTOpEHME M 0OOOIICHHE ITO TEME «IIapaJIICITbHBIC TIPSIMBIC,
' " | cyMMa yTJIOB TPEYTOJIbHUKA»

[ToBTopenue o 06o6meHne o TeMe «OKPY>KHOCTB

68. | 4.




KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 YYEBEHOMY IIPE/IMETY «'EOMETPH»

8 KJIACC
Ne Ilnanupye Hata
o/ Tema ypoka vast 1aTa l'lpOB::Z[eHI/l
Tema 1. Yemvipexyzonvnuku 12 yacos
1. 1. | Iapannenorpamm
2. 2. | Ilapannenorpamm, ero mpu3Haku
3. 3. | IIpsMOyroJbHUK, €ro MPU3HAKH ¥ CBOHCTBA
4. 4. | Pom0, ero npu3Haku U CBOHCTBA
5. 5. | Pom0, ero npusHaku u cBoicTBa. Pemenue 3amau
6. 6. | KBagpat, ero mpu3Haky M CBOWCTBa
1. 7. | Tpanemms
8. 8. | PaBHoOOKas Tpanenus
9. 9. | IlpsMoyroJibHas Tpaneius
10. 10. | MeTon yIBOCHUS MEAHAHBI
11. 11. | IleHTpanbHasi CHMMETPHS
12. 12. | KonTposbHas pabora 1o TeMe «UeThIpEXyroabHUKH
Tema 2. Teopema @aneca u meopema 0 HPOROPYUOHATILHBIX OMPEIKAX,
no00OHBIe MPEy2obHUKU 15 yacos
13. 1. | Teopema @arneca u TeopemMa 0 IPOMOPLUHUOHAIBEHBIX OTPE3Kax

14, 2. | Cpenuss JIMHUSA TPEYTOJbHUKA

15. 3. | CpenHsis TMHUS TpeyroJibHUKa. Perienue 3am1ay

16. 4. | Tpamenus, e€ cpeIHss TUHUS

17. 5. | Tpanenus, e€ cpeanss nunus. Pemenue 3agay

18. 6. | IIponmopumoHaIbHBIE OTPE3KU

19. 7. | IlpomoprmonansHEIe OTpe3kn. Pemenne 3amad

20. 8. | lleHTp Macc B TPEYroJIbHUKE

21. 9. | [HomoOHBIE TPEYTONBEHUKHI

22. 10. | IlepBblii mpHU3HAK OJ00HSI TPEYTOIBHUKOB

23. 11. | Bropoii mpu3Hak nogo0us TpPEYroJIbHUKOB

24, 12. | Tperuii npu3HaK M0A00HS TPEYTrOJIbHUKOB

25. 13. | Tpu npu3sHaka momao0us TPEYTroJIbHUKOB. PelieHue 3ama4
26. 14. | IlpumeneHue noa00Ms NP pelICHUH NPAaKTHYECKHX 3a/1au
27. 15. | KonTponrHast padota mno teme «Ilogo0HbIe TpeyroIbHUKN
Tema 3. Ilnowaos. Haxoxcoenue naouwgaoeit mpeyzoibHUKoOS u
MHo20y2onbHbIX huzyp. Ilnowaou noooonvix gpuzyp 14 uacos
28. 1. | CroiicTBa miomaael reoMeTpuIecKux GUryp

29. 2. | ®opmyna Juist TIONIAAN TPEYTOJbHUKA Yepe3 BHICOTY

30. 3. | ®opmyia [uisl IJIOIAIN TPEYTOJILHUKA Yepe3 CHHYC

31. 4, | ®opmysl IS TUIOIIAIH TTApAJIICIOTpaMMa Yepe3 BHICOTY

32. 5. | ®opmyibl aj1s IIONMIAAM apajuIieorpaMMa uepe3 CHHYC

33 6. dopMynbl U TUIOMIATM TPEYTOJNbHUKA, MapaieiorpaMMa.
Pemenne 3amau

34, 7. | Beraucnenwne miomasnei CIoKHBIX GUTyp

35. 8. | Ilmomanu uryp Ha KieT4aToi Oymare

36. 9. | [Inomwaau nogoOHBIX QUryp

37. 10. | Ilnouanu monoOHbBIX Guryp. Pemenue 3agau

38. 11. | 3agayn ¢ IpaKTHYECKUM COACPKaHHEM

39. 12. | 3amaun ¢ NPaKTHYECKUM COACPIKaHUEM

40. 13. | Pemenne 3ajjad  c  TOMONIIBIO METOJIa BCIIOMOTATELHOU




TUIONIA/IN
41. 14. | KontposbHas pabora mno teme «I[liomanby»
Tema 4. Teopema IHughazopa u nauana mpuzoHomempuu
10 uacos
42. 1. | Teopema [ludaropa
43. 2. | Teopema ITudaropa. Pemenue 3amaq
44, 3. | Teopema, obpartHas Teopeme ITudaropa
45. 4. | Teopema, oOparHas Teopeme ITudaropa. Penenune 3amxay
46. 5. | Teopema Iludaropa u e€ npuMeHeHHE
OmnpeneneHne TPUTOHOMETPUYECKUX (YHKLIUH OCTPOro yria
47. 6. | mpAMOYrOIBHOIO TPEYTOJIbHAKA, TPUTOHOMETPHUICCKIIEC
COOTHOILCHHS B IPSIMOYTOJIHOM TPEYTOJIbHUKE
48. 7. | Tpuronomerpuueckue GyHkuuu yrios B 30°, 45° u 60°
49. 8. | OcHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO
50. 9. | OCHOBHOE TPUTOHOMETPUIECKOE TOXKASCTBO. PerieHne 3a1a4
51 10, Kontponbhas padora 1o teme «Teopema I[Iudaropa u Hayama
TPUTOHOMETPUIY

Tema 5. Yenwl 6 okpyscnocmu. Bnucannwvie u onucannvie
yemvipexyzoavrnuxu. Kacamenvnote k oxkpyscnocmu. Kacanue

OKpYCHOCm el 13 uacos

52. 1. | BoucaHHble B HEHTPAJIbHbIE YIJIBI

53. 2. | Yron Mexay KacaTeJIbHOH U XOpAoi

54 3 BriicanHbIe M LIEHTpaNbHBIE YIIIBI, YTOJI MEXIY KacaTelbHOH U
xopaou. Pemenue 3amau

55, 4. | Yruel MeXIY XOpAaMHU B CEKYIIUMHU

56. 5. | Yrusl Mexay XopaMH U ceKymuma. Pemenne 3amau

57. 6. | BrucanHbIe 4eThIPEXYTOJBHUKH, UX MPHU3HAKK U CBOHCTBA

58. 7. | OnrcaHHBIE YeTHIPEXYTOBHUKH, MX TPU3HAKH W CBOHCTBA

59 8 BriicanHble M OnMMCaHHbBIE YETHIPEXYTOIBHUKH, UX TPU3HAKH H
cBolicTBa. Penrenue 3agau

60. 9 [IpuMeHeHnEe CBOMCTB ONMCAHHBIX YETBHIPEXYTOJBHUKOB IIPH
pELIeHNH TeOMETPUIECKHX 3a1a4

61 10, IlpumeHeHHe CBOWCTB BIUCAHHBIX YETHIPEXYTOJBHUKOB IMpHU
pEIIeHIH TeOMETPUYECKUX 3a1a4

62, 11 BsauMHoe pacmonmoxeHue ~ABYX ~— OKPY)KHOCTEH, oOmue
KacaTeJIbHbIe

63. 12. | KacaHue oKpyKHOCTEH

64. 13. | MroroBas KOoHTpOsbHAas paboTa

Tema 6. Iloemopenue, 06006uenue 3nanul 4 uaca

65. 1. | IloBTopenue. YeThIpEXyTrOJLHUKH

66. 2. | IloBropenue. OKPyKHOCTH

67. 3. | Hosropenue. [logoOHbIe TPEYTOIEHUKI

68. 4. | IloBtopenue. Ilnomanu. Teopema [Tudaropa. TpuroHomerpus




KAJIEH/TAPHO - TEMATHYECKOE IIVIAHUPOBAHHE
110 IIPEJIMETY «'EOMETPHUA»

9 KJIACC
Jara
Ne i/ Tema ypoxa Tnanupyem NPOBeICHU
asi 1aTa a

Tema 1. Tpuzonomempus. Teopemsvl Kocunycoe u cunycos. Pewenue

mpeyzo1bHUK08 16 uacos

1 1 Omnpenenenue TPUTOHOMETPHUUECKUX (PYHKIMHA yriioB oT 0° 10
180°

2. 2. | ®opMyJibl IPUBEICHUS

3. 3. | Teopema KOCHHYCOB

4. 4. | Teopema kocunycoB. Pemenue 3agau

5. 5. | IlpumeHenne TeopeMbl KOCHHYCOB IPH PEIICHUN 33]1a4

6. 6. | Teopema CHHYCOB

1. 7. | Teopema cuHycOB

8. 8. | Teopema cunycoB. Penienue 3amau

9. 9. | HaxoxaeHue AJMH CTOPOH U BEJUYMH YIJIOB TPEYTOJIbHUKOB

10. 10. | Pemrenue TpeyroabHUKOB. TpuroHoMeTpuieckue HOpMyJibl

11. 11. | PemeHne TpeyroJbHUKOB, C TOMOIILIO TEOPEMBI KOCHHYCOB

12. 12. | Pemenue TpeyroabHUKOB, C TIOMOIIBIO TEOPEMBI CHHYCOB

13. 13. | Pemenue tpeyronpHUKOB. Perenue 3agau

14. 14. | IlpakTHueckoe NpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB

15. 15. | IIpakTrueckoe MpUMEHEHIE TEOPEM CHHYCOB M KOCHHYCOB

16. 16. | KonrtposbHas padoTa 1o teMe «PelieHne TpeyroibHUKOBY

Tema 2. Ilpeobpaszosanue nodoous. Mempuueckue coomnouienus 6

OKpYsHtcHOCIU 10 uacos

17. 1. | Ilonstre o mpeoOpa3oBaHUM MOAO0US

18. 2. | CoOTBETCTBEHHBIC DIIEMEHTHI OJOOHBIX (hHryp

19. 3. | CooTBEeTCTBEHHBIC JIEMEHTHI TOAOOHBIX QUTYD

20. 4. | Teopema 0 MpOU3BEACHUH OTPE3KOB XOP.I

21. 5. | Teopema o mpou3BeACHUH OTPE3KOB CEKYLINX

22. 6. | Teopema 0 KBaJparTe KacaTeabHOU

23 7 [MpuMeHeHne TeopeMbl O IPOU3BEICHUN OTPE3KOB XOP/I B
peLICHUH TEOMETPUIECKUX 33134

o4, 8. [IpumeneHne TeopeMbl 0 MPOU3BEACHIH OTPE3KOB CEKYIINX B
pEIlICHUN TEOMETPUIECKUX 33124

o5 9 IIpumeHeHre TeopeMBI O KBajJipaTe KacaTelbHON B PEIICHUN
TCOMETPHUYECKHX 3a/1a4

26. 10. Kontponbnas padora o Teme «lIpeobpazoBanue momoous.
MeTtpuuecKkiie COOTHONICHHUS B OKPY>KHOCTHY

Tema 3. Bexmopot 12 uacos

27, 1 Omnpenenenre BeKTOpoB. OU3HUECKUI U T€OMETPUUYECKUN
CMBICIT BEKTOPOB

28. 2. | CiosxeHHe ¥ BRIYUTAHUE BEKTOPOB

29. 3. | YMHOKEHHE BEKTOpa Ha YHCIIO0

30. n CroxeHue 1 BBIYMTaHUE BEKTOPOB. Y MHO)KEHHE BEKTOpa Ha
YHCII0

31. 5. | Pa3noxkeHre BEKTOpa Mo JABYM HEKOJUTHHEAPHBIM BEKTOpaM

32. 6. | KoopauHathl BeKTOpa

33. 7. | CxansipHOE POU3BEACHUE BEKTOPOB

34 8 CkaJsipHOEe IPON3BEACHNE BEKTOPOB, €r0 MPUMEHEHHUE IS
HaXOXKICHUS JUTMH ¥ YTJIOB




35. 9. Pemrenue 3a1a4 ¢ mOMOIIBbIO BEKTOPOB

36. 10. | Pemrenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB

37. 11. | IlpuMeHeHHnEe BEKTOPOB JIIs PEIICHUS 3a1a4 (hU3UKH

38. 12. | KontponbHas pabota o Teme «BekTopbi»

Tema 4. /lekapmosvl Koopounameul Ha NIAOCKOCHU 9 yacos

39. 1. | JlexapToBbI KOOPAMHATHI TOYEK HA MJIOCKOCTH

40. 2. | YpaBHeHHe npsIMOK

41. 3. | YpaBHenue npsimMoii. Pemenne 3agau

42. 4. | YpaBHeHHE OKPYKHOCTH

43. 5. | KoopanHaTsl TOUEK MepecedeHus: OKPYKHOCTH M IIPSIMOM

44, 6. | MeTtoa KOOpAMHAT MPH PEIICHUH T€OMETPHUCCKHX 3a1a4

45, 7 MeTo KOOpJUHAT MPH PEIICHUN TEOMETPHUECKHUX 32134,
MTPAKTHYECKUX 3a/1a4

16, 8 MeToa KOOpOUHAT MPH PELICHUH TEOMETPHUUECKHIX 3a/1a4,
MPaKTUIECKUX 337124

47, 9 KonTtponbsHas pabota 1o Teme «J/lekapToBsI KOOPAMHATHI Ha
TLIIOCKOCTH»

Tema 5. Ilpasunvhvie MHO20Y201bHUKY. /[TUHA OKPYIHCHOCHU U NIIOWA0D

Kpyza. Bvluu

ClleHue naowaoei 8 uacoes

48. 1. | IlpaBuibHBIC MHOTOYTOJILHUKH, BRIYMCICHUE UX DJIEMEHTOB

49, 2. | UYwucnon

50. 3. | Ymcno 7. JlimHAa OKPYKHOCTH

51. 4. | lnuHA AYTH OKPYKHOCTHU

52. 5. | Paguannas Mepa yria

53. 6. | [nomanp kpyra

54. 7. [Tnomane cekTopa

55. 8. IImomans cerMmeHTa

Tema 6. /leusrxcenun niockocmu 6 uacoe

56. 1. | IloHaTHE O NBM)KCHHH INTIOCKOCTH

57. 2. | MapayienbHblii IEPEHOC

58. 3. | IlapamnenbHbli IEpEHOC, TOBOPOT

59. 4. | INapannenbHbli epeHoc, MOBOPOT. Pemenne 3agay

60. 5. | HUroroBas KOHTpOJIbHAs paboTa

61. 6. | [IpuMeHEHHE ABMKECHHUI MIPH PEIICHUH 32134

Tema 7. Iloemopenue, 0600uienue,

cuUCmeMamu3ayus 3HaHuil 7 uacoe
IToBTOpenue, 0600IICHNE, CHCTEMAaTH3aIUs 3HaHui. 3MepeHue

62. 1. | reoMeTpHYECKUX BeIMUUH. TpeyroinbHUKH

63. 2 [NoBTOpeHue, 0000IICHNE, CUCTEMAaTH3AIIHS 3HAHUH.
[MapannenpHple ¥ NEPICHANKYIISPHBIC IPSIMBIC
[NoBTOpeHue, 0000IICHNE, CUCTEMATH3AIIMS 3HAHUH.

64. 3 OKpY>KHOCTB U KPYyT

65. 4 [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIIHS 3HAHKM.
I'eomeTpuyecKre NOCTPOEHUS
IToBTOpeHue, 0600IICHNE, CHCTEMATH3AITUS 3HAHUI. YTIIbI B

66. 5. | okpyxHOCTH BIiCaHHbBIC M OMTUCAHHBIC OKPYKHOCTH
MHOTOYT'OJIbHUKOB

67, 6. [ToBTOpeHue, 06001IeHNEe, CUCTEMATH3AIIHS 3HAHHH.
BrincaHHbIe U OMMCAHHBIC OKPY>KHOCTH MHOTOYTOJIBHUKOB

68. 7 IToBTOpenue, 0600IICHNE, CUCTEeMaTH3aIus 3HaHuit. [Tnomanb
MHOTOYTOJIbHHKA




IPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHHSI OCHOBHOM

OBPA3OBATEJIbHOM ITPOT PAMMBI

7 KJIIACC
Kon [IpoBepsiemMble  MpeaMETHBIE pe3ylbTaThl OCBOSHHS OCHOBHOW  00pa3zoBaTeNbHON
MPOBEPSAEMOT0 | MPOrPaMMbl OCHOBHOTO 00IIIEro oopa3oBaHus
pe3ynbpTaTa
6 I'eomeTpus
6.1 PacrioznaBaTh M3Yy4YEeHHBIE TeOMETpUYECKHE (UTYPBI, ONPENCNATh HMX B3aUMHOC
pacrnonoxeHue, n300pakaTh reOMETPUICCKUE (DUTYPBI, BBITIOMHATh YSPTEKHU TI0 YCIOBUIO
3amaqn. VI3MepsATh TMHEHHbIE U YTIIOBbIE BETNYHHBI. PemaTs 3a1aui Ha BRIYHCICHHE JITHH
OTPE3KOB U BEJIMYHH YTJIOB
6.2 Jenats rpyOyI0 OIIEHKY JTUHEHHBIX W YTJIOBBIX BEIMYHMH MPEAMETOB B PEATBHOM JKU3HH,
pa3MepoB TPHUPOTHBIX OOBEKTOB. Pa3nmnyaTth pa3Mepbl 3TUX OOBEKTOB IO TOPSAKY
BEJIMYHHBI
6.3 CTpOoUTh YEePTEKHU K TEOMETPUUSCKHUM 33]1a9aM
6.4 [Tonp30BaThCs TpPH3HAKAMH PaBEHCTBA TPEYTOJHHHUKOB, WCIOJIB30BaTh TNPU3HAKA U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIbHUKOB NIPY PEUICHUH 3324
6.5 [IpoBOANTD JOTHUECKHE PACCYXACHHUS C FICTIOJIb30BAHUEM T'€OMETPHIECKUX TEOPEM
6.6 ITomb30BaThCsl TPU3HAKAMU PABEHCTBA TPSMOYTONBHBIX TPEYTrOJBHUKOB, CBONCTBOM
MEJMaHbl, TPOBEACHHOW K TUIMOTEHY3€¢ NPSIMOYTOJBHOTO TPEYrOJbHUKA, B PEIICHUU
TEOMETPHUYECKUX 33124
6.7 Onpenenars nmapaIeIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOpPBIE 00pazyeT ¢ HUMHU
cekymas. OnpenensaTh MapauieIbHOCTh MPSIMBIX C IMOMOIIBI0 PAaBEHCTBA PACCTOSIHHMA OT
TOUYEK OJHOM MpsIMOM A0 TOYEK APYrod mpsMoi
6.8 PemaTh 3a1a4yn Ha KjeTyaTol Oymare
6.9 [IpoBOIUTE BBIYHCICHUS W HAXOAWTh 4YHCIOBbIE W OYKBEHHBIC 3HAYCHUS YIJIOB B
TCOMETPHUYCSCKUX 3aJadyaX C HCIOJIB30BAHUEM CYMMBI YIJIOB TpPEYrOJLHUKOB U
MHOTOYTOJIBHHKOB, CBOICTB YIIJIOB, 00pa30BaHHBIX MPU IIEPECCUCHUH JIBYX MapallIeIbHBIX
MPSIMBIX ceKymed. PemaTh nmpakTudeckne 3afaur Ha HAaXO0XKICHUE YTIIOB
6.10 BrageTp moHsATHEM reOMETPHYECKOTO MECTa TOUEK. YMETh ONPEAETATh OMCCEKTPHCY yTriia
Y CepEeIMHHBINA NEPICHANKYISAP K OTPE3KY KaK FTEOMETPHUYECKHE MECTa TOUEK
6.11 DopMyTUpOBaTh OIMPEEICHUST OKPYKHOCTH M KpyTa, XOpIbl M IUaMEeTpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh NPUMEHATH 3TH CBOMCTBA MPY PEIIEHUH 3a/1a4
6.12 Bragetp moHATHEM OMMCAHHOW OKOJIO TPEYrOJbHUKA OKPY)XHOCTH, YMETh HaXOAWTH €&
ueHTtp. llonp3oBarbes (akTaMu O TOM, YTO OHMCCEKTPUCHI YIJIOB TPEYroJbHUKA
NepeceKaroTcsl B OJHOW TOYKE, U O TOM, YTO CEpEIMHHBIC MEPIECHANKYJSPHI K CTOPOHAM
TPEYTOIbHHKA MEPECEKAIOTCS B OJTHOM TOUKE
6.13 Bnagets moHATHEM KacaTelbHOM K  OKPY)XHOCTH, IIOJIb30BAaThCsi TEOPEMOM O
MIEPIICHINKYJIIPHOCTH KacaTeIbHOM U pajinyca, IPOBEIEHHOTO K TOUKE KacaHus
6.14 ITomb30BaThCs  TPOCTEUIIMMUA ~ T€OMETPUYECKHIMH HEpaBEHCTBAMH, [MOHMMATh HX
MPAKTUYECKHUI CMBICI
6.15 [IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MIOCTPOCHHS C TOMOIIBIO IIUPKYJIS M JIMHEHKH
8 KUIACC
Kon [IpoBepsieMble MpeAMETHBIE PE3YIBTATBl OCBOCHUSI OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMEI
MPOBEPSEMOTO | OCHOBHOTO 001Iero 00pa3oBaHus
pe3ynbpTaTa
6 ['eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIC BHIIBI YE€THIPEXYTONBHUKOB, UX DJIEMEHTHI, MOJB30BATHCS UX CBOW-
CTBaMH IIPH PEIICHUN T€OMETPHUECKUX 38121
6.2 [TpuMeHATh CBOICTBA TOUKH IEpECeUeHUs] MeIMaH TPEYroJibHUKa (IIEHTpa Macc) B PEIICHUH




3aa4
6.3 Bragers moHATHEM CpeaHEW NMHUW TPEYrojibHUKA M TPAlelyd, MPUMEHITh UX CBOHCTBA
NpU pelIeHud reoMeTrpuueckux 3anad. Ilonp3oBaThecsi Teopemoit daneca U TeopeMoW O
MTPOTIOPITUOHATBHBIX OTPE3KaX, MPUMEHSITh WX JUISl PEIISHUS MPAKTUICCKUX 33134
6.4 [TpuMEeHATh IPU3HAKY MOI00MS TPEYTOJIBHUKOB B PEIICHUH T€OMETPUICCKHX 33134
6.5 [Tonb3oBathes Teopemoit [Indaropa mis pelieHus reOMETPHUSCKUX U MTPAKTHUSCKUX 3a7ad.
CtpouTh MaTeMaTHYECKyI0 MOJENb B MPAKTHYECKHX 3aJadax, CaMOCTOSTENHHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITUHBI
6.6 Brnagers moHsATHSMH CHHYca, KOCHMHYCAa W TaHIE€HCa OCTPOrO yria MPSMOYTOJBHOTO
TpeyroiapHuKa. [101p30BaThCs 3TUMH MOHATHSIMH [T PEIISHUS MPAKTHIESCKHUX 33134
6.7 Beruucnares  (pa3smUYHBIMEH - CIOcO0aMH)  IDIOMIAAL  TPEYrONIbHWKA M IUIOIIAIH
MHOTOYTOJBHBIX (uryp (mOJB3ysCh, TJI€ HEOOXOAMMO, KalbKyISaTOpoM). llpuMmeHsTH
MOJTydeHHbIE YMEHUS B MPAKTUUECKUX 3a7adax
6.8 Brnagers MNOHATHSAMEH BIWCAHHOTO M IIEHTPAJIBHOTO YIJIa, HWCIIONB30BaTh TEOPEMBI O
BIIMCAHHBIX YTJIAX, yriaX MEXIy XOopAaMu (CeKyIIMMH) W YIJIe MEXIy KacaTelabHOW U
XOPJIOH MPU PEIICHUN TeOMETPUYSCKHX 3a/1a4
6.9 Brnagets MOHSATHEM ONMMCAHHOTO YETHIPEXYTONBHUKA, MPUMEHSTh CBOWCTBA OMHUCAHHOTO
YeTHIPEXYTOMBHIKA IPU PEIICHUH 3a1a4
6.10 [IpuMeHATh MONYYCHHBIC 3HAHUS HA IMPAKTHUKE — CTPOUTh MATEMAaTHYCCKUE MOJIEIH IS
3a/lay peaibHON KW3HU M TPOBOJIUTH COOTBETCTBYIONIUE BBIUYUCIICHUS C IMPHUMCHECHUEM
noI00ust
Y TPUTOHOMETPHUH (TIOTB3YACH, T/Ie HE0OXO0IUMO, KaJIbKYIIATOPOM)
9 KJIACC
Kon [IpoBepsiemble peAMETHBIC PE3yabTaThl OCBOCHHS OCHOBHOW 00pa30BaTeIbHON MPOTrpPaMMbI
MPOBEPSEMOTO | OCHOBHOTO OOIIIET0 00pa30BaHMs
pesynbpTaTa
6 ['eomeTpus
6.1 3HaTh TPUTOHOMETPUYSCKHE (PYHKIIMUA OCTPHIX YIIIOB, HAXOIUTH C UX TIOMOIIBIO PA3INIHBIC
3JIEMEHTHI TIPSMOYTOJIBHOTO TPEYTOJbHUKA («pelIeHHe MPSAMOYTOJIBHBIX TPEYTOIHLHUKOBY).
HaxoauTs (c moMOIIbI0 KaNbKYJISTOPa) IJIWHBI U YTIIBL Ul HETaOJIMYHBIX 3HAUEHUH
6.2 [Tonmb30BaThCcst opMyiIamMu MPHUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHM TOXICCTBOM
JUTSL HAXOXKJICHUS] COOTHOIIICHUI MEXTYy TPUTOHOMETPUUYCCKUMH BETMUMHAMU
6.3 Hcnonp3oBaTh TEOpEMBI CHHYCOB M KOCHHYCOB IJISi HAXOXKICHHS Pa3IMYHBIX 3JIEMEHTOB
TPEYTOJbHHUKA («PEIIeHNE TPEYTOIBHUKOBY), MPUMEHATh UX MPU PEUICHHH T€OMETPHUIECKIX
3aa4
6.4 Brnagets moHATHMSAMU MpeoOpa3oBaHUs MOAOOHUS, COOTBETCTBEHHBIX 3JIEMEHTOB TOJOO0HBIX
¢uryp. Ilonp3oBaThcs CBOMCTBAMH TOJOOWS TMPOU3BOIBHBIX (PHTYp, YMETh BBIYUCIATH
JUIMHBI ¥ HaXOJIUTh YINBl y MOAOOHBIX ¢uryp. [lpuMeHsATs cBoiicTBa mMmOmOOHS B
MPAKTUYECKUX 3a/JayaX. YMETh MPHUBOJUTH MPUMEPHI MOAOOHBIX (DUTYP B OKpYKAarOIIEM
MHUpE
6.5 [Tomb30BaThCsl TEOpeMaMH O TPOU3BEICHUH OTPE3KOB XOpZ, O TMPOU3BEINCHHH OTPE3KOB
CEKYIIUX, 0 KBaJIpaTe KacaTeIbHOI
6.6 [Tomb30BaTHCS BEKTOpaMU, IOHUMATh UX TEOMETPUICCKUN U (PU3UUYECKUI CMBICII, TIPUMEHSTh
UX B PEIICHHU T€OMETPHUYCCKUX M (PU3NUECKHUX 3aj1ad. [[pUMEHSATh CKaIIpHOE MPOU3BEICHUE
BEKTOPOB 151 HAXOXKICHHMS JUTWH U YTIIOB
6.7 [Tomb30BaThCst METOJOM KOOPJAMHAT HA IUIOCKOCTH, MPHMEHAThH €ro B  PEIICHUU
TCOMETPHUYCCKUX U MPAKTUICCKUX 33724
6.8 Brnagerp NOHATHSMH TPaBHJIFHOTO MHOTOYTOJNBHHKA, JIUHBI OKPYXXKHOCTH, UIMHBI IYTH
OKPY>)KHOCTH W PaJMaHHON Mephl yIila, yMETh BBIYHCIATH IUIOMAAbh KpPyra M €ro 4JacTeil.
[TpuMeHATh IONyYSHHBIE YMEHUS B MPAKTUYECKHX 3a7a4ax
6.9 Haxomute ocw wnmM UEHTPHI CUMMETPUU (QUTYp, NPUMEHSTH JIBM)KCHUS IUIOCKOCTH B
MPOCTEUIIINUX CIyYasxX
6.10 [IpuMeHATh TONy4YeHHBIE 3HAHWS Ha MPAKTHKE — CTPOHWTh MaTeMaTHYECKHE MOJETH JUIs




3aa4 peasbHON JKU3HM W TMPOBOJUTH COOTBETCTBYIOIIUC BBIUUCICHHS C MPUMEHCHHEM
noxoous
W TPUTOHOMETPUYECKUX QYHKIHUH (TOJIB3YSCH, IJIe HEOOXOAUMO, KANTBKYIIATOPOM)

MNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUS

7 KJIIACC
Kox IIpoBepsieMblii 3JIEMEHT CONEPKAHNS
6 I'eomeTpus

6.1 Hauvanbabie moHATHA TeoMmeTpuu. Touka, mpsMasi, OTPe30K, Jyd. Yroia. Buasl yrios.
BeprukanpHbie U cMeXHBIE yribl. buccektpuca yrna. Jlomanas, MHoroyromsHuk. Ilapan-
JICIBHOCTP Y EPIEHAUKYISIPHOCTD TIPSIMBIX

6.2 CummMmerpuuHble Gurypsl. OCHOBHBIC CBOMCTBAa OCCBOM CHMMETpUHU. [IpuMepsl CUMMETPUHU
B OKPYKAOIIEM MHPE

6.3 OCHOBHBIEC TTOCTPOCHUS C MOMOIIIBIO UPKYJsS U nuHerku. TpeyronbHuK. BeicoTa, MennaHa,
OHMCCEKTpHCa, HX CBOMCTBA

6.4 PaBHOOCIpEHHBIN M PaBHOCTOPOHHUH TPEyTONHHUKHA. HEpaBEHCTBO TPEYrOIbHIKA

6.5 CBolicTBa W TPHU3HAKH PAaBHOOCAPEHHOTO TpeyrojbHWKa. lIpW3Hakum paBeHCTBA
TPEYTOJIHHHUKOB

6.6 CBoiicTBa M TPHU3HAKH MapajuIeTbHBIX MpsMbIX. CymMMa yIJIOB TpeyroyibHWKa. BHemrHue
YTIIBI TPEYTOJIEHUKA

6.7 [IpssmMoyTonbHEI  TpeyroabHUK. CBOWCTBO MEAHMAHBI MPSMOYTOJBHOTO TPEYTrOJIbHUKA,
MpOBeAEHHON K rumoreHy3e. [IpW3HAaKM paBeHCTBa MPSMOYTONBHBIX TPEYTrOJbHUKOB.
IIpssMOYTONBHBIN TPEYTOMBHUK ¢ yTIIOM B 30°

6.8 HepaBeHcTBa B TeOMETpUU: HEPaBEHCTBO TPEYTOJbHUKA, HEPABCHCTBO O JTMHE JIOMAaHOWM,
TeopeMa 0 OOJIBIIEM Yriie H OOJIbIIeH CTOpOHE TpeyTroJibHUKA. [IepneHUKYIIsIp ¥ HAKJIOHHAS

6.9 T'eomeTpuueckoe MecTo Touek. bruccekTpuca yriia v cepelMHHbINA NEPICHIUKYIISIP K OTPE3KY
KaK TEOMETPHUYECKUE MECTa TOUCK

6.10 OkpyXXHOCTh W Kpyr, XOpJa M JuaMeTp, UX CBoiicTBa. B3ammHOe pacrmoyiokeHue
OKPYKHOCTH 1 nipsiMoii. KacarenpHas u cexyInasi K OKpYXKHOCTH

6.11 OKpY>KHOCTB, BOMCAHHAs B Yroj. BnrcaHHas ¥ onyicaHHasi OKPY>KHOCTH TPEYTOJIbHUKA

8 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COMEPKAHUS
6 I'eomeTpus

6.1 UYetbipéxyronpauki. [lapamienorpamm, ero mpu3HaKy U CBOMCTBA

6.2 [IpsiMOyTOJIEHUK, POMO, KBaJIpaT, UX MPU3HAKHU U CBOWCTBA

6.3 Tpanemus, paBHOOOKas Tpamnelus, €€ CBOMCTBa U MpU3HAKH. [IpsMoyrobHas Tpaneus

6.4 Meton yaBoenusa Menuansl. llenTpanbHas cumMmerpud. Teopema Daneca U TeopeMa 0 Ipo-
MTOPITMOHATIBHBIX OTPE3Kax

6.5 CpeHYE IMHUU TPEYTOJbHUKA ¥ Tpanenuu. LleHTp Macc TpeyroapHUKa

6.6 IMomobue TpeyronbHUKOB, Kod(duimenT momoous. [Ipu3Haku momoOus TPEyroJILHUKOB.
[TpuMeHeHne mo100us IPY PEICHUU MPAKTHICSCKUX 3a1a4

6.7 DopMyIIBI AJIs TUIOIIAAHN TPEYTOIbHHKA, TTapaJuieJorpaMmma, poMOa U Tparennu

6.8 CaoiicTBa moniaaei reomerpuieckux puryp. OTHoeHHe wiomaael nogoOHbIX GUryp




6.9 Brrunciienne mionaneii TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KiIeT4aTol Oymare

6.10 Teopema [Tudaropa. [Ipumenenune Teopems [Tudaropa npu periecHH MPaAKTHUCCKUX 3a1a4

6.11 CuHyC, KOCHHYC, TaHT€HC OCTPOTO yTIJIa TIPSIMOYTOIBHOTO TpeyroiabHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOXIeCTBO. Tpuronomerpuueckue GhyHkuuu yrios B 30°, 45° u 60°

6.12 BrincanHbie U IeHTpaIbHBIE YIJIBI, YTOJ MEXIY KacaTelbHON U XOPAOH. YTIIBI MEeXIy XOp-
JIAMH U CEKyITIMHI

6.13 BrucaHHbIC H ONMCAHHBIC YETHIPEXYTOJIbHUKU

6.14 BsanMHoe pacmonoxkeHue ABYX OKpyxkHocTedl. Kacanme oxpyxHoctei. OOmue
KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
6 I'eomeTpus

6.1 Cunyc, kocuHyc, TaareHc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUCCKOE TOKICCTBO.
Dopmyssl IPUBEICHUS

6.2 Pemenue TpeyronapHukoB. TeopeMa KOCHHYCOB U TeopeMa CHHYCOB. PeleHre mpakTHIecKux
33124 C UCIOJIb30BaHUEM TeOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB

6.3 [IpeobpaszoBanue moaoous. [1omo0ne COOTBETCTBEHHBIX 3JICMEHTOB

6.4 Teopema 0 TPOHW3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEJCHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpaTe KacaTeIbHOU

6.5 Bekrop, mrHa (MOIyJIb) BEKTOPA, COHANPABIEHHBIC BEKTOPHI, IPOTHBOIOJIOKHO HATIPABIICH-

HBIC BCKTOPBI, KOJNIMHCAPHOCTb BCKTOPOB, PaBCHCTBO BCKTOPOB, OIICpalliv HAJA BCKTOpAMU.
Pasnoxenue BCKTOpaA IO ABYM HCKOJUIMHCAPHBIM BECKTOpaM

6.6 Koopaunater Bektopa. CkansipHOE NPOM3BEICHUE BEKTOPOB, MIPUMEHEHUE JUT HaXOXKICHUS
JUIMH U yTIIOB

6.7 JexapToBbl KOOPAMHATHI Ha TNIOCKOCTH. Y PAaBHEHHUS MPSIMOM M OKPYKHOCTH B KOOpJHHATAX,
nepeceueHrne OKPY)KHOCTEH U IpsAMBIX. MeTol KOOpAMHAT U €ro MpUMEHEHHE

6.8 [IpaBuIIbHBIE MHOTOYTOJIBHUKH

6.9 JdnuHa oOKkpykHOCTH. ['pamycHas W paauaHHas Mepa yIyia, BBIUMCIEHHE MIMH JAyT
OKPY>KHOCTEH

6.10 [Inomane Kpyra, ceKTopa, CErMEHTa

6.11 JBI>KeHHs TUIOCKOCTH M BHYTPEHHHE CUMMETPUHU (puryp (3jeMeHTapHbIE MPEICTABICHUS).

ITapannensHbiii nepenoc. [loBopot

IMPOBEPAEMBIE HA OI'3 IO MATEMATHUKE TPEBOBAHUAA K PE3YJIBTATAM OCBOEHUMAA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O OBIIIET'O OBPA30OBAHUA

Kon IIposepsieMbie TpeOOBaHUS K MPeIMETHBIM Pe3yJbTATAM 0CBOCHHSI OCHOBHOMH
IPOBEPsSIEeMOro o0pa3oBaTeJIbHOM MPOrpaMMBbI OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC
TpeOOBaAHMS
1 YMeHue onepupoBaTh IOHATHSIMHM: MHOXKECTBO, IIOJAMHOXECTBO, OIEpallUM  HaJ

MHOXECTBAMH; YMEHHE ONEPHUPOBATH MOHATHAMU: rpad, CBA3HBIN rpad, AepeBo, LUKJI, IPH-
MEHSTh HMX TPH PELICHUWH 3afad; YMEHHE HCIONb30BaTh IpauuecKoe IMpelCTaBICHUE
MHOXECTB ISl OIIMCaHUs peabHbIX IPOLECCOB U SIBJICHUI, IPU PEIICHUU 3a/1a4 U3 APYTHX
yueOHBIX MPEIMETOB

2 Vmenue OMNCPUPOBATL IMOHATUAMMU: OHNPCACICHUC, AKCHUOMA, TCEOpEMa, AO0KaA3aTCIILCTBO,
YMCHHE paclio3HaBaTb MCTUHHBIC W JIOXKHBIC BBICKA3bIBAHWA, IIPHUBOAWTH IIPHUMCPHI




1 KOHTPIIPUMCEPBI, CTPOUTH BBICKA3bIBAHUA U OTPHUIIAHUS BBICKA3bIBaHMI

YMeHue omnepupoBaTh IMOHATHAMHU: HATypajdbHOE YHCIO, MPOCTOE M COCTABHOE YHCIIO,
JEMMOCTh HATYPaJbHBIX YHCEIN, MPU3HAKWA JACITUMOCTH, IEJI0e YHCIO, MOIYJh YHCIA,
OOBIKHOBEHHAasT ApoOb W JecATUYHAs ApoOb, CTaHJAPTHBIA BUJ YHUCIA, PalMOHATBHOE
YHCIIO, HWPPAIMOHANIBHOE 4YHCIO, apu(METHYeCKUH KBaJpaTHBI KOPEHb;, YMCHHE
BBITIONHATD JEHCTBHUA C YUCIaMH, CPaBHUBATh H yIOPAIOYMBATH UYWCIA, MPEACTABIATH
YHUClla Ha KOOPJMHATHOUW MPSMOU, OKPYIIIATh YUCIA; YMCHHE NelaTh MPUKUIKY U OLICHKY
pe3yJibTaTa BRIYUCICHUI

YMeHue omnepupoBaTh IMOHATHUSMHU: CTETIEHb C LEJNBIM IIOKa3aTeneM, apupMeTHUeCKui
KBaJpaTHBI KOPEHb, MHOTOWIEH, aiaredpamdeckas ApoOb, TOXIECTBO; 3HAKOMCTBO C
KOPHEM HAaTypaJbHOM CTEIeHU OOJbIle EAWHUIBI, YMEHHUE BBIMOJHATH PAcU€Thl 10
(dopmynaM, mpeoOpa3oBaHUs IENbIX, APOOHO-PAIIMOHATIBHBIX BBIPAKCHUN W BBIPAKCHUN
C KOpHSIMH, pa3jOKeHHe MHOTOWIeHAa Ha MHOMKHTENM, B TOM YHCIIE C HCIIOJIb30BaHUEM
(hopMyJ pa3HOCTH KBaIPAaTOB U KBaJpaTa CYMMBI U pa3HOCTH

YMeHue onepupoBaTh MOHATUSAMU: YUCIOBOE PAaBEHCTBO, YPAaBHEHHE C OJHOI MEPEMEHHOM,
YHCIIOBO€ HEPAaBEHCTBO, HEPABEHCTBO C TMEPEMEHHOW; YMEHHE peIllaTh JWHEHHbIE U
KBaJpaTHble ypaBHEHUS, IPOOHO-palliOHANbHBIE YypaBHEHHS C OJHOW TIepEeMEHHOMH,
CHCTEMBI JIBYX JIMHEHHBIX YpaBHEHUH, TMHEHHbIC HEPABEHCTBA M UX CHCTEMBI, KBaJIpaTHbIC
U IpoOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOW MEPEMEHHOW, B TOM YHUCIIC NPU PELICHUU
3a/1a4 3 APYTrux NPeAMETOB U MPAKTHYECKUX 33/1a4; YMEHUE UCTIOIh30BaTh KOOPAUHATHYIO
OpsSMYIO ¥ KOOPAUHATHYIO IUIOCKOCTh AJIs1 H300paKeHUs! PeIieHUH ypaBHEHUH, HEPaBEHCTB
U CHCTEM

YMeHnue omnepupoBaTh MOHATUSMH: (QYHKIMSA, Tpapuk QyHKOUH, HYIH (QyHKIHH,
MIPOMEXXYTKH 3HAKOIMOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHWs, yObIBaHWSA, HamOONbIIee U
HAaUMCHbBIIIEE 3HAYCHUs (YHKIUM, YMEHUE OICPHPOBATH  IMOHATHSIMH:  TpsMas
MPOMOPIUOHANBHOCTD,  JIMHEHHAss  (YHKIOWsA, KBaapaTHyHas  (QyHKIM, oOpaTHas
NPOTOPIUOHAILHOCTh, Tapabona, rumepboiia; yMeHHe CTpPOUTh rpadukd (QyHKIHH,
UCIIOJIb30BaTh TpauKW AJIsl ONpenesieHHs CBOMCTB MPOLIECCOB M 3aBUCUMOCTEH, IS
peleHus 3a1a4 U3 OPYruX y4eOHBIX NPEAMETOB U PEaNbHOW XHU3HM; YMEHHE BBIPaXaTh
(hopMynaMu 3aBUCHMOCTH MKy BEIMUMHAMH

YMeHne ~ onepupoBaTh  MOHSATHUSMH:  IOCIEIOBATENBLHOCTh,  apudMeTHdyeckas U
reoMeTpuyecKas MPOrpecCHy; YMEHHUE HCIONb30BaTh CBOMCTBA MOCIEAOBATEILHOCTEH,
(hopMyIIbI CyMMBI U OOIIEr0 WieHa MPU PEIICHWW 3a7ad, B TOM YHCIE 3aJa4 U3 JPYTUX
y4eOHBIX MPEIMETOB M PEaTbHON KU3HH

YMeHue pemaTh 3aJa4d pPa3HBIX THMOB (B TOM YHWCJIE€ Ha MPOIEHTHI, AOIH U YacTH,
JIBUKCHHE, pa0OTy, IICHY TOBapOB M CTOMMOCThH TOKYIOK W YCIYT, HAJOTH, 3a7add W3
o0nacTu ympaBieHHUs JUYHBIMH U CeMeHHbIMH (UHAHCAMH); yMEHHE COCTaBISITh
BBIpQXCHHS, YpaBHEHHUS, HEPABEHCTBA M CHCTEMBI 10 YCJIOBHIO 3aJadH, HCCIENIOBATh
MOJTy4YEeHHOE PEIICHHE U OIICHUBATh MPABI0NOJO0HOCTh OJYYCHHBIX PE3yIbTaTOB

YMeHue onepupoBarh MOHATHAMHU: (Urypa, TOUKa, OTPE30K, MpsAMasi, Iy, JOMaHas, Yro,
MHOTOYTOJIBHUK, TPEYTOJIbHHUK, PpaBHOOEAPEHHBIH W PABHOCTOPOHHUI TPEYrOJIbHUKH,
MPSIMOYTONIBHBIA ~ TPEYTrONbHUK, MeIuaHa, OWCCEeKTprca U BBICOTA TPEYrOJbHUKA,
YETBIPEXYTONBPHUK, —IMapajulesiorpaMM, poMO, TPSIMOYTOJIbHHK, KBajapaT, Tpareus;
OKPY)KHOCTB, KpPYT, KacaTellbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTYpaMHU; yMEHHE
pemaTe 3aJa4n, B TOM YHCJIEe W3 MMOBCEIHEBHOW JKM3HU, HA HAXOXKIIEHHUE T€OMETPHUECKHUX
BEJIMYMH C IPUMEHEHUEM U3YUCHHBIX CBOMCTB (UTYp U HaKkTOB

10

YMeHue omnepupoBaTh IMOHATUSMHU: PABEHCTBO (UTYpP, PABEHCTBO TPEYTOJHLHUKOB;
NapayieNbHOCTh U IEPIICHANKYIISIPHOCTD MPSIMBIX, YTOII MEXITY TPSAMBIMHE, TIEPIICHTUKYJISIP,
HaKJIOHHAs, TpOeKnms, Tmomodue ¢Guryp, NOMOOHBIE TPEYTOMBHUKH, CHMMETPHUS
OTHOCHUTEIIFHO TOYKH U MPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO, CHMMETPHUIO B TIOJJ001e
(buryp, napamieNbHOCTh U NEPICHINKYISIPHOCTD MPSMBIX B OKPYKAIOIIEM MUPE

11

YMeHue omepupoBaTh MOHITHAMU: JJIUHA, PACCTOSHWE, YTOJ (BENWYMHA YTIIa, CHHYC U
KOCHUHYC yTIJla TPEYTOJbHHKA), IUIONIA/lb; YMEHUE OIICHWBATh pa3MeEphl MPEIMETOB U 00b-
€KTOB B OKPYXAloIIeM MHUpPE; yYMEHHE NPUMEHSATh (POPMYyNBI MEepUMeTpa H IUIOIIATU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY)KHOCTH M IUIONIATH Kpyra, o0beMa MpsSIMOYTOJIbHOTO
napajuiesienuIeia; yMEeHHEe NMPUMEHSATh NPU3HAKH PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O
CyMMe YTJIOB TPEYTroJbHHKA, Teopemy [ludaropa, TpuroHoMeTpu4eCKHe COOTHOIICHUS TSI




BBIYMCJICHUA JJIMH, paCCTOﬂHHﬁ, rmomaneﬁ

12

YMenne u300paxath IIOCKUe GUTYPHI U UX KOMOWHAIIWH, TPOCTPAHCTBEHHBIE (DUTYPBI OT
PYKH, C TIOMOIIBIO YePTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEACTB 0 TEKCTOBOMY HITH
CHMBOJBHOMY ONMCAHUIO

13

YMeHHe omnepupoBaTh MOHATHSAMHU: TPSMOYTOJIbHAS CUCTEMa KOOPAMHAT, KOOPIUHATHI
TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOM3BEJEHHE BEKTOpa Ha YHCIO, CKAISIpPHOE
MPOU3BEICHUE BEKTOPOB; yYMEHHE HCIOIb30BaTh BEKTOPHl W KOOPAWHATBHL AJIA Ipel-
CTaBJICHUS NTaHHBIX W PEIICHUS 3a/ady, B TOM YHCIE W3 JPYTrUX Y4eOHBIX MPEIMETOB U
pealbHOM KU3HU

14

YMeHne onepupoBaTh TOHSATHUSMH: CTOJIOMKOBBIE M KpPYTOBBIC JHArPaMMbI, TaOJHIIGL,
cpemHee apudmeTHdyeckoe, MeIMaHa, HauOOJbIIee W HAUMCHBIES 3HAYCHHS, pa3Max
YUCIIOBOTO Ha0oOpa, YMEHHE W3BJICKaTh, WHTEPIPETUPOBATE U  TpeoOpa3oBHIBAThH
UHQOPMAIUIO, TIPECTABICHHYIO B TAaOMUIAX M Ha JHarpaMMax, OTPaKarollyl0 CBOWCTBA
U XapaKTEpUCTUKHU PEalbHBIX MPOLECCOB M SIBICHUM; YMEHHUE Paclo3HaBaTh W3MEHUMBHIC
BEJIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHHe OmnepupoBaTh MOHATHSIMH: CIYYaWHBIA ONBIT (CIYIaMHBIA OKCIIEPUMEHT),
3JIEMEHTapHOE COOBITHE (DIIEMEHTAPHBIA MICXOM) CIyYalHOTO ONBITA, CIydailHOE COOBITHE,
BEPOSATHOCTH COOBITUS; YMEHHE HAXOAHWTh BEPOSTHOCTH CIYYaWHBIX COOBITHUH B OMBITaX C
PaBHOBO3MOXXHBIMU 3JICMEHTAPHBIMH COOBITHSIMUA;, YMEHHE pelaTh 33aJa4d METOIOM
OpPraHU30BaHHOTO Tiepedopa U ¢ UCTIOJIL30BAHHUEM TPABHIIA YMHOKCHUS; YMEHHE OLICHUBATh
BEPOSATHOCTU PEAbHBIX COOBITUH W SIBICHUH, MIOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX
Y MJIOBEPOSTHBIX COOBITHI B OKPYXAlOIIeM MHUPE W B XU3HU; 3HAKOMCTBO C TOHSATHEM
HE3aBUCHUMBIX CO6BITI/II71; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHUCET U ETO POJIBIO B MaCCOBBIX
SBIICHUSIX

16

YMeHue BbIOMpATh MOAXOISAIIMA W3YYCHHBIH METOJ IS PEIICHUS 3a/ayd, TPUBOJUTH
MpUMEPBl MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC U >KU3HU, PACIO3HABATH MPOSB-
JICHWE 3aKOHOB MAaTeMaTHKd B WCKYCCTBE, OIMCHIBATD OTJIENbHBIE BBIAAIOIINECS
pe3yabTaThl, OJYYSHHBIE B XO/I€ Pa3BUTHS MAaTEeMAaTUKHA KaK HAYKH, MPUBOIUTH MPUMEPHI
MaTEMaTUYECKUX OTKPBITUM U X aBTOPOB B OTEUECTBEHHON ¥ BCEMUPHON UCTOPUU

NEPEYEHB 3JIEMEHTOB COJAEPKAHMA, NPOBEPAEMbBbIX HA OI'D 11O MATEMATHKE

Kon IIpoBepsieMblii 31€MEHT COACPKAHUA
1 Yncna ¥ BEIYUCIICHHS
11 HatypanbHble u nenble yncna. IIpu3Haky JeJTMMOCTH IEbIX YHCell
1.2 OOBIKHOBEHHBIC U JCCATHIHBIC APOOH, MPOICHTHI, 06CKOHESUHBIC TEPHOTMICCKHAC APOOH
13 ParnmonaneHble yncna. ApupMeTHUeCKUe ONepalri ¢ PAlHOHAIEHBIMH YHCIaMU
14 JeiicTBuTenbHbIe yncia. ApudMeTHUSCKIE ONIEPalliy C IeHCTBUTEILHBIMH YHCIaAMHU
15 [IpubinmxE€HHBIE BBIYMCIIEHMS, NpPaBWIa OKpPYIVIEHWsA, IPUKUAKA U OLEHKa pe3ysbTaTa
BBIYMCJICHUN
2 Anrebpandeckre BoIPaKCHHUS
2.1 BykBeHHBIE BbIpaKeHUs (BBIPAYKEHHUS C IEPEMEHHBIMH)
2.2 Crenens ¢ nenbiM nokasaresieM. CTeneHb ¢ paudoHANBHBIM NoKazaTeneM. CBOWCTBa cTeneH!
2.3 MHOTro4JICHBI
2.4 Anrebpandeckas 1po0Ob
25 ApudmeTnueckuii KOpeHb HATypalbHOW cTemeHH. JeWCTBHS ¢ apupMETHYECKUMH KOPHSIMH
HATYpaJbHOW CTEIICHH
3 YpaBHeHHS U HEPABEHCTBA
3.1 Ilenpie m mpoOHO-paIMoHaNbHEIC YpaBHEHHI. CHCTEMBI M COBOKYITHOCTH YPaBHEHHUI
3.2 Lenbie u 1poOHO-palMoHabHBIEC HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABEHCTB




3.3

Penienune TeKCTOBBIX 3aga4

4 YncioBble MOCIEI0BATENBHOCTH
4.1 TTocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHus MOCJIEN0BATEIHLHOCTEH
4.2 ApudmeTrnyeckas 1 reoMeTprueckas nporpeccu. @opMysa CI0KHBIX POLEHTOB
5 OyHKIMK
5.1. OyHKys, cnocoOsl 3axanus GyHkuuu. ['paduk pynkunu. O6nacTb onpenesieHHss 1 MHOXKECTBO
3HaueHudt ¢yHkiuu. Hymn  Qyskuuu.  TIpoMexyTKH  3HAKOMOCTOSHCTBA. [IpoMexyTKH
MOHOTOHHOCTH (YHKIUH. MakcuMymbl U1 MUHUMYMBl (yHKuMW. HamnGospliee n HauMmeHbliee
3Ha4YeHHe (PYHKIMU HAa TPOMEKYTKE
6 KooprHatsl Ha NpAMON U IMIIOCKOCTH
6.1 KoopaunatHas npsMas
6.2 JlexapToBbl KOOPIMHATHI Ha MIOCKOCTH
7 I'eomeTpus
7.1 ['eomeTpuyeckne QUrypsl M UX CBOHCTBA
7.2 TpeyronbHuK
7.3 MHOroyrojabHHUKH
7.4 OKpY>KHOCTB M KPyT
7.5 H3mepenne reoMeTpuYeCcKUX BEJIHYNH
7.6 BekTops! Ha IIOCKOCTH
8 BeposITHOCTh M CTaTHCTHKA
8.1 OmnucaTenpHas CTATUCTHKA
8.2 BepositHOCTB
8.3 Kombunaropuka
8.4 MHoskecTBa
8.5 I'pader

YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI'O IMTPOLECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

» ['eometpus, 7-9 knaccel/ Atanacst JI.C., bByry3os B.®., Kanomues C.b. u apyrue, —
AxtnmonepHoe obmiectBo «M3narensctBo «IIpocBemienne»

METOJNYECKHUE MATEPHUAJIBI U1 YUUTEJIA:

e Pabouas terpaap. 7 kiacc. ABropsl: AtanacsH JI. C., byry3os B.®., I'mazros 10.A.,

KOnuna U.N., — Axunonepnoe obmecto «M3narensctBo «IIpocBemenuer»
Hunaktnueckuit Mmatepuain. 7 kiacc. ABtopsl: 3uB b.I'., Maiinep B.M., baxanckuii A.T".,
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemmenue»

e Temaruueckue TecThl. 7 kiaacc. ABTopbl: Mumenko T.M., biuakos A Jl,. —

AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»
e (CamocrosTenbHBIE U KOHTPOJIbHBIC pabOTHI. 7-9 Kkimaccel. ABTop: Muenckas M.A.,
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemmenue»

e Meroanyeckre peKOMEHIaluu K yueOHuKy. 7-9 knaccel. ABTopsl: AtanacsH JI.C.,
Byry3oB B.®., I'nazros F0.A., —AkironepHoe o01iecTBo «M31aTenbCTBO
«ITpocBemenune»

e Pabouas terpaap. 8 kiacc. ABropsl: AtanacsH JI. C., byty3os B.®., ['mazros 10.A.,
KOnuna U.N., — Aximonepnoe obmiectBo «M3narensctBo «lIpocBenienne»




e JlupaxTuueckuil Marepuain. 8 kinacc. ABropsl: 3uB b.I'., Maitnep B.M., baxanckuii A.I'.,
— AkunonepHoe o6mectBo «M3natensctBo «IIpocBemmenue»

e Temaruueckue TecThl. § kiaacc. ABTopbsl: Mumenko T.M., biuakos A 1., —
AxmmonepHoe obmectBo «M3natenscTBO «IIpocBemnienne»

e (CamocrosTenbHbIE U KOHTPOJIBHBIC paboThI. 7-9 Kkitaccel. ABTop: Muenckas M.A., —
AxuunonepHoe obmiectBo «M3narensctBo «IIpocBemmenue»

e Meroanyeckre peKOMEHIaluu K yueOHHKy. 7-9 knaccel. ABTopsl: AtanacsH JI.C.,
byry3oB B.®., I'masros FO.A., — AknnonepHoe o6imectBo «M3marenscTBo
«IIpocseenue»

e JlupakTuueckuit Marepuan. 9 xnacc. ABropsl: 3uB b.I'., Maitnep B.M., baxanckuii A.T'.,

e —AxmuoHepHoe obmecTBo «M3narenscTBO «IIpocBemieHne»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET:

1. www. edu - "Poccuiickoe oOpazoBanue" denepanbHbIid TOPTA.
2. www.school.edu - "Poccwuiickuii 0011e00pa3oBarenbHbIH mopTan'.

3. www.school-collection.edu.ru/ Equnas xomiekmust iudpoBeIX 00pa3oBaTeIbHBIX PECYPCOB

4. https://resh.edu.ru/- «Poccuiickas 3J1€KTpOHHAS ILIKOJIA



https://multiurok.ru/all-goto/?url=http://nsportal.ru/shkola/algebra/library/rabochaya-programma-po-matematike-5-klass-3
https://multiurok.ru/all-goto/?url=http://nsportal.ru/shkola/algebra/library/rabochaya-programma-po-matematike-5-klass-3
https://resh.edu.ru/-
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