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MNOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OAMH U3 OCHOBHBIX Pa3/ejoB IIKOJBHONM MaTEMAaTUKH, UMEIOIINNA CBOEH LIETBIO
o0ecrnevnTh H3y4eHne CBONCTB U pa3MepoB (PHUTyp, UX OTHOIIEHUH ¥ B3aMMHOE PACIIONIOKEHUE, OTTHPAETCS
HAa JIOTHYECKYT0, TOKa3aTeNbHYIO JHHAI0. [[eHHOCTh M3y4eHnsI TeOMETPHH Ha YPOBHE OCHOBHOTO OOIIIET0O
00pa30BaHMA 3aKIIOYAETCA B TOM, YTO OOYJAIOIINIACS YIUTCS MPOBOIAUTH JOKa3aTeIbHbIE PACCYXKICHUS,
CTPOUTH JIOTUIECKHIE YMO3AKIIOUEHHS, IOKA3bIBAaTh HCTUHHBIE YTBEPIKICHIS  CTPOUTH KOHTPIIPUMEPHI K
JIOKHBIM, TIPOBOIUTH PACCYXKICHUS «OT MMPOTUBHOTOY, OTINYATh CBOWCTBA OT IPHU3HAKOB, (DOPMYyIHPOBAThH
oOpaTHbIE YTBEPKACHHUS.

Bropotii ienbto u3ydeHus TeOMETPUH SBIISIETCS UCTIONIb30BaHUE €€ KaK HHCTPYMEHTA ITPH PEIICHUN
KaKk MaTeMaTHYECKHX, TaK M MPAaKTUYECKUX 3a/1a4, BCTPEUAIOMINXCs B peasibHOM Xu3HU. OOyuaromuiics
JOJDKEH HAayYUThCS ONPEACIUTh T€OMETPUYECKYI0 (GUrypy, OmucaTh CIOBAaMH JAHHBIH YEpTEK WIN
PUCYHOK, HalTH IJIOMIa[h 3€MEIbHOTO YYacTKa, PacCYHTaTh HEOOXOAWMYIO JUIMHY OINTOBOJIOKOHHOTO
kabens win TpeOyemble pa3Mepbl rapaxka JJisi aBTOMOOWIA. ODTOMY COOTBETCTBYET BTOpas,
BBIYUCIUTEIbHAS JIMHUS B W3y4CHWU reoMeTpuu. [lpu permieHun 3ajad NPaKTHYECKOTO XapakTepa
o0yyaromuiics y4uTcsi CTPOUTh MaTEMAaTHUECKUE MOJICNIN PEATbHBIX KU3HCHHBIX CUTYalMl, MPOBOIUTH
BBIYUCIICHHS M OIICHUBATh a/ICKBATHOCTH MOJYYEHHOTO pe3yabTara.

Kpaithe BakHO TOAYEPKHUBATH CBS3M TE€OMETPUUM C JPYrUMHU Y4YeOHBIMH TpeIMeTaMH,
MOTHBHPOBATh HCIOIB30BaTh OIPENEIeHNUs Te€OMETPUYECKHX (UTYp WM TOHITHH, JAEMOHCTPHUPOBATH
MPUMEHEHHUE TIOIYYCHHBIX YMEHUH B ()M3WKe W TEeXHHKE. DTH CBS3M HamOojee SPKO BUAHBI B TeMax
«Bexroper», «Tpuronomerpuueckre cooTHomeHus», «MeTo koopauHaT» U «Teopema [udaropay.

YueOHwii kypc «['eomeTpusi» BKIIOYAET CIEAYIONIAE OCHOBHBIE pa3ieNbl COJEpKaHWSL:
«"eomerpruueckue GUTYpBl M WX CBOWCTBa», «l3MepeHHE TeOMETPHYECKHUX BEIHYMH», «JlekapToBEI
KOOPIMHATHI Ha TUIOCKOCTHY, «BekToph», «/|BrxkenHus rmiockocTm», «lIpeobpa3zoBanus mogoows.

Ha n3yuenne yuebHOTO Kypca «l'eomerpusi» orBoautcs 204 qaca: B 7 kitacce — 68 yacos (2 Jaca B

HEeJeN0), B 8 kacce — 68 gacoB (2 Jaca B Hezelmo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP/)KAHUE OBYYEHUA

7 KJIACC

HavaneHele nossTuss reomerpuu. Touka, nOpsmas, OTPE30K, Jyd. Yroia. Buasl yrios.
Beprukanbuele 1 cMexHble yribl. buccektpuca yria. Jlomanas, MHOroyronbHUK. IlapannensHocTh U
MEPNEHINKYIIPHOCTD MIPSIMBIX.

Cummerpuunsle ¢urypel. OCHOBHBIE CBOWCTBa OceBOW cuMMeTpuu. llpumepsl cummeTrpuu B
OKPYKAIOIEM MHpE.

OcCHOBHBIE IIOCTPOCHHSI C IOMOIIBIO LUPKYJIA M jJuHeiku. TpeyrompHuk. BeicoTa, menuana,
OmcceKkTpuca, UX CBOHCTBA.

PaBHOOeIpeHHBIN 1 PABHOCTOPOHHHI TPEYTONbHUKU. HepaBeHCTBO TpeyroabHHKA.

CBoiicTBa ¥ PU3HAKK PAaBHOOCIPEHHOTO TPEYrojbHHUKA. [[pU3HaK paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NMpHU3HAKW HapalieNbHbIX NpsMbIX. CymMMa yIjoB TpeyrojbHHKa. BHeUIHue yrisl
TpeyroJbHUKA.

[IpsimoyronbHelif  TpeyrodbHUK. CBOWCTBO MeAWaHbl MPSAMOYTOJIBHOTO  TPeyrojbHHKA,
IIPOBEIEHHON K IUINOTEHy3e. IIpu3HaKku paBeHCTBA NMPSMOYTOJIBHBIX TPEYTrOJIBHUKOB. 1IpsiMOYrosbHBIM
TPEYToNbHHUK ¢ yrioM B 30°.

HepageHcTBa B reoMeTpyn: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JUIMHE JIOMaHOM, TEOpeMa
0 OoJplIeM yriie ¥ 0oblIel CTOPOHE TpeyronbHuKa. [leprneHnuKynsap 1 HaKJIOHHAs.

I'eomeTpryeckoe MecTo Touek. brccekTpuca yriia u cepeIuHHBIN MEPIEHANKYJISP K OTPE3KY Kak
TEOMETPHUYECKUE MECTA TOUEK.

OKpy»XHOCTb M KpyT, XOpAa U IHAaMETP, UX CBOKCTBA. B3auMHOE pacnonokeHHe OKPYKHOCTH U
npsiMoi. KacaTenmpHas M cekyllias K OKpPYKHOCTH. OKpy’»KHOCTb, BIHMCaHHas B yroj. BrmcanHas u

OIMMCaHHasA OKPYXKHOCTHU TPCYTOJIbHUKA.

8 KUIIACC

Uertpipéxyronpauku. [lapamnemorpamM, ero mnpusHakd W cBoiicTBa. YacTHeie ciydau
MapajuieIorpaMMoB (TPSMOYTOJILHUK, pOMO, KBaJIpaT), UX MPU3HAKHA U CBOMCTBA. Tparerus, paBHOOOKas
Tpaneuusi, €€ cCBOWCTBA U pu3Haku. [IpssMoyroiyibHas Tpanenus.

Meton yaBoenus wmeauanbl. lleHTpanbHas cummerpusa. Teopema Danmeca u Teopema o
MIPOMOPITHOHATBHBIX OTPE3KaX.

CpenHyre TMHUY TPEYTOJdbHAUKA U Tpanenuu. LleHTp Macc TpeyroiapHHKa.

[MomoOue TpeyronbHUKOB, KodhduimeHT mnomodus. [Ipu3Haku 1OMO00US TPEYroJbHUKOB.
IIpuMeHeHre TO00HS IPH PENICHUH MTPAKTUYECKUX 3a1ad.

CpoiictBa 1wiomaaei reomerpudeckux ¢Guryp. DopMynbl JUIS IUIOMIATH  TPEYTONbHUKA,
napajuiejaorpaMmma, pomba u tpameiud. OTHOLICHHE IIOIIaaei MOA00HBIX QUTYD.

Brruucnenue nnoma;[eﬁ TPCYTrOJIbHUKOB U MHOT'OYI'OJIbHUKOB Ha KJICTYATOH 6yMare.



Teopema [Iugaropa. [Ipumenenune Teopemsl [Iudaropa npu pemieHnr MPakKTUIESCKUX 3a4a4.

CuHyc, KOCHMHYC, TAHIE€HC OCTPOrO yIjJa MPSIMOYIOJIBHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPUIECKOE TOXKAECTBO. T puronomerpudeckre ¢pyHkiwm yrios B 30, 45 u 60°.

BnucanHble U LEHTpaJIbHBIE YIIIbI, YTOJI MEKY KACaTEJIbHOU U XOPAOU. YTIIbI MEXY XOpAaMHU U
CeKyLIMMU. BriucanHble U onycaHHbIE YeTHIPEXYTOIbHUKY. B3anMHOe pacnionoxenne qByX OKpYKHOCTEH.

Kacanue oxpyxHocTel. O0mue kacaTeIbHbIE K IBYM OKPY>KHOCTSIM.

9 KJIIACC

Cunyc, xocunyc, tanrenc yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
DopMyITBl IPUBEACHUS.

Pemenue TpeyronpHuKoB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. PellleHHMe NpakTHYECKHX
3ajlay C UCTOJIb30BAaHHEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoowus. [1o001e COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpoHU3BEICHUN OTPE3KOB XOP/, TEOPEMBI O IIPOM3BEACHUH OTPE3KOB CEKYINX, TEOpeMa
0 KBaJ[paTe KacaTeJIbHOM.

Bexrop, nmuHa (MOaysh) BEKTOpa, COHAPABIEHHBIC BEKTOPHI, IPOTUBOIIOIOKHO HAMPABICHHBIC
BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpalll HaJl BEKTOpaMmu. Pasznmoxenue
BEKTOpa MO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaumHatbl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IIPUMEHEHHE JUTI HAXOXKICHUS JUTHH U yTIIOB.

JlekapTOBBI KOOPJMHATHI HA IUIOCKOCTH. YpaBHEHHs NPSAMOH M OKPYKHOCTH B KOOpAMHATAX,
nepecedeHre OKPYKHOCTEH U MPAMBIX. MeTo1 KOOPIMHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJNBHHUKH. J[nmuHa oOKpyxkHOCTH. ['pagycHas W paamaHHas Mepa yria,
BBIYHCIICHHE JUTMH AYT OKpy>KHOCTeH. [1momanp kpyra, ceKropa, cerMeHra.

JIBIKEHHS TUIOCKOCTH M BHYTPEHHHE CHUMMETpHHM GUryp (dIeMEHTapHBIE IPEICTaBICHUS).

[NapannensHbiid nepenoc. IloBopor.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYHEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE  Ppe3yJbTaThl OCBOEHHS TporpaMmbl  ydeOHoro kypca «['eomerpus»
XapaKTepPU3yIOTCA:

1) naTpuoTHYecKOe BOCIHUTAHME:

MPOSIBTICHHEM HMHTEpeca K MPOIUIOMY W HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOLIEHUEM K JOCTHMKECHHUSIM POCCUHCKHX MAaTEMAaTHUKOB M POCCHMCKOM MaTeMaTHYeCKOM IIKOJbI, K
MCIIOJIb30BaHMIO ATUX JOCTHKEHHUH B IPYTUX HayKax W MPHUKIAAHBIX chepax;

2) rpa:KIaHCcKOoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJNHEHHUIO 00s3aHHOCTEH TpakJaHWHA W peaju3aldd ero Ipas,
NpEJCTaBICHUEM O MAaTEeMaTHYeCKUX OCHOBaX (YHKIMOHUPOBAHHUS Pa3NUYHBIX CTPYKTYD, SBICHHH,
MPOLEAYp TPaKIAHCKOro o0OmIecTBa (HANpPUMEp, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIICHHUIO
ITHYCCKUX HpO6HCM, CBA3aHHBLIX C MPAKTUYCCKHUM IIPUMCHCHUCM IIOCTI/I)KCHI/Iﬁ HayKH, OCO3HAaHUEM
BAXXHOCTHU MOPAJIBbHO-3THYCCKUX INPUHIUIIOB B ACATCIbHOCTH y‘léHOFO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE y4YacTHE B pEIICHHWH TNPAKTHYECKUX 3aJad MaTeMaTHYeCKOH
HaTpPaBIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMAaTHYECKOTO OOpa30BaHUS Ha MPOTHKEHWW BCEH KU3HU
JUTSL YCIIETTHOW TpoecCHOoHaIbHON AESTeThHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMEHWH, OCO3HAHHBIM
BEIOOPOM U TIOCTPOSHHEM HWHIUBUAYAILHON TPASKTOPHH 00pa30BaHUS M KM3HEHHBIX TUIAHOB C YYETOM
JUYHBIX UHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEIH;

4) 3cTeTHYECKOE BOCITUTAHME:

CIOCOOHOCTBIO K AMOILIMOHATFHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MATEMATHYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCcyKIeHHi, YMEHHUIO BUICTh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTH HAYYHOI0 MO3HAHUSL:

OpHEHTANNEH B IEATEIHHOCTH Ha COBPEMEHHYIO CUCTEMY HAYYHBIX MIPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3sBUTHA YCIIOBCKaA, IIPHUPOJAbI U OGHICCTBa, MOHMMaHUEM MaTeMaTH4eCKOn HAyKH KakK
chepsl 4eIOBEUECKON NEATEIHLHOCTH, 3TAMOB €€ PasBUTH W 3HAYUMOCTH JJIA PA3BUTHS ITUBUIN3AIINH,
OBJIAICHUEM A3BIKOM MATEMAaTHUKU N MaTeMaTHIeCKON Ky.HBTypOfI Kak Cp€aACTBOM IIO3HaHWA MHUpa,
OBJIAJICHUEM HpOCTeI\/’IIHI/IMI/I HaBbIKaMH HCCHCHOBaTeHBCKOﬁ JCATCIIBPHOCTH,

6) ¢uznyeckoe BocnuTaHHe, (POPMHUPOBAHHE KYJILTYPbI 310POBbSI H IMOIMOHAIHLHOIO
Oaaronmosyums:

TOTOBHOCTBIO IIPUMCHATH MATCMATHMYCCKHUE 3HAHHA B HMHTEPECAX CBOCTO 3O0pPOBbA, BCIACHUA
310pOBOTO 00pa3a )KU3HH (3710pOBOE MUTAHNE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OT/IBIXA, PETYJISIpHAS
¢du3nyeckas aKTUBHOCTH), COPMHPOBAHHOCTHIO HaBbIKa pe(ieKCHH, MPH3HAHHEM CBOETO IpaBa Ha

O]J_II/I6Ky 1 TAaKOI'O K€ MMpaBa APYroro 4€jI0OBCKa,



7) 3KoJIOrHYecKOe BOCIIUTAHUE:

OpHEHTAallNe Ha TPUMEHEHHEe MaTeMaTHYeCKMX 3HAHWW U1 pemeHus 3agad B objacth
COXPAaHHOCTH OKpYKaroUleil cpenbl, IITAHUPOBAHUS IOCTYIKOB U OLIEHKH UX BO3MOKHBIX IOCIEACTBUH AJ14
OKpY’KaroIel Cpeasl, OCO3HAHHEM TJI00AbHOTO XapakTepa 3KOJOTHYECKHX MpoOJIeM W IyTed ux
peLIeHMs;

8) ajanTanus K U3MEHSIOMUMCS YCJIOBUSAM COUMAJIBLHON U IPUPOAHOM cpeabl:

FOTOBHOCTBIO K JEHCTBUSM B YCIOBHUAX HEONPEAEAEHHOCTH, IOBBIIICHUI YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAaKTHUUYECKYIO AESITEIbHOCTh, B TOM YHCIIE YMEHUE YUYHUTHCS Y IPYTUX JIIOACH,
MprOOpeTaTh B COBMECTHOM JEATEIFHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIH U3 OTBITA IPYTHX;

HEOO0XOIUMOCTHIO B (JOPMUPOBAHNH HOBBIX 3HAHUH, B TOM YUCIIe ((OpPMYyIHPOBATEH UACH, TIOHATHS,
THIIOTE3bI 00 OOBEKTaX W SBJICHUSAX, B TOM UHUCIE paHEE HEM3BECTHBIX, OCO3HABATh AC(HUIUTHI
COOCTBEHHBIX 3HAHHH U KOMIIETEHTHOCTEH, TUIAHMPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYallHIO Kak
BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTHPOBATH MPHHUMAEMbIE PELICHUS U JIeHcTBUS, GopMyTHpOBaTh 1

OLICHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIIBIT.

METAIIPEJIMETHBIE PE3YJIBTATDBI

IMo3naBaTebHbIE YHUBEpPCAJbLHBIE YUeOHbIE 1eiicTBUS

ba3zoBble JJoruueckue geiicTBU:

. BBISBIISAITE M XapaKTEPHU30BaTh CYIIECTBEHHBIE IMPU3HAKKA MAaTEMaTHUECKUX OOBEKTOB,
MOHATHH, OTHONICHWA MEXIy TOHATHIMH, (HOPMYIUPOBATH OIPENEICHHUs TOHATHH, YCTaHABIUBATh
CYIIECTBEHHBIN TMpHU3HAK KIacCU(UKAMK, OCHOBAaHUS JUIsi OOOOIIEHWS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIH3A,;

. BOCIIPUHUMATh, (OPMYJIUPOBATh U IPEOOPa3OBLIBATH CYXICHUS: YTBEPIUTEIIbHBIC U
OTpHUIIATEIbHBIC, EAUHUYHBIC, YaCTHBIC U 00IIHE, YCIOBHBIE,

. BBISIBJISAITH MaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM M IPOTHBOPEUHUs B (hakTax,
JTAHHBIX, HAONOJEHUSIX W YTBEPKICHUSX, TpeiaraTh KPUTEPUHU IS BBIABICHUS 3aKOHOMEPHOCTEW U
MIPOTHUBOPEYHIA;

. JleJaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEIYKTUBHBIX U WHIYKTUBHBIX
YMO3aKIIOUCHAN, YMO3AKIIOUCHHIH 110 aHAIOTHH;

° pazOupaTh JT0Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKIACHUH (MIPSAMBIE B OT IIPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITEIIFHO HECJIOXHBIE JIOKA3aTelIbCTBA MaTeMaTHYeCKUX (DAKTOB, BBICTPAaWBATh
apryMeHTaIUIo, IIPUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;

. BEIOMpaTh CHOCO0 pelreHus ydeOHOW 3amauyu (CpaBHHBATh HECKOJIBKO BapHaHTOB

pelleHus, BHIOUPaTh HanOoJIee MOAXOASIIHNA C YIETOM CAMOCTOSATENLHO BBIJICICHHBIX KPUTEPHUCB).



ba3zoBrble uccienoBaTebCKue AelicTBHUA.

. MCTIOJIB30BaTh BOIPOCH! KaK UCCIIEA0BATENbCKUNA HHCTPYMEHT MTO3HAHMS, (HOPMYyITHPOBATh
BOTIPOCHI, (PUKCHPYIOIINE MPOTHBOPEUHE, ITPOOIEMy, CAMOCTOSTENIFHO YCTAHABIMBATD ICKOMOE U TaHHOE,
(hopMUpPOBaThH THTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

. MPOBOJUTh IO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECJIOXHBIA 3KCIEPUMEHT,
HEeOOJIBIIIOE UCCIICIOBAHNE TI0 YCTAHOBIICHUIO 0COOCHHOCTEH MaTeMaTHYeCKOro 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEXIY COOOI;

. CaMOCTOSTENHHO (POPMYIHPOBATH 0OOOIIECHHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOMIOJEHNSI, WCCIEOBAHNSA, OIICHWBATh JOCTOBEPHOCTH IIOJNyYE€HHBIX PpE3yNbTaTOB, BBHIBOJOB U
000011IEeHHI;

. MIPOTHO3UPOBATH BO3MOXKHOE Pa3BHUTHE MPOIECCa, a TAK)KE BBIIBUTATh MPEIIOIOKEHHS O

€TI0 Ppa3BUTHHU B HOBBIX YCJIOBHAX.

PaGora ¢ undopmanueii:

. BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALINH, JaHHBIX, HEOOXOIUMBIX LIS
pelIeHus 33/1a4u;

o BBIOMPATh, AaHAIU3HPOBATh, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (JOPM TIpEICTABICHUS;

. BBIOUpaTh (OpMY IMpE/CTaBICHUST WHPOPMAIMU W WLTIOCTPUPOBATH pellacMble 3a/1auu
CXeMaMH, TMarpaMMaMH, HHOH rpauKoi 1 NX KOMOWHALIUSIMU;

o OLICHMBATh HAJ&KHOCTh MH(POPMAIUU TI0 KPUTEPHSM, NPEUIOKESHHBIM YYUTEIEeM WU

c(hOpMyIHPOBAaHHBIM CAMOCTOSITEIBHO.

KoMMyHHKATHBHBIE YHUBEPCAJbHbIE Y4eOHbIE AelicTBUS:

. BOCIIPUHUMATh U (HOPMYJIUPOBATh CYXJICHUS B COOTBETCTBUU C YCJIOBHUSMHU U IEISMHU
oO1IeHwsl, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MUCHMEHHBIX TEKCTAX, 1aBaTh
MOSICHEHUS 110 X0y PEILEHUS 3a]Ja4l, KOMMEHTUPOBATh MOJMyUEHHBIN pe3ysbTaT;

. B X0J/ie 00CYXJICHHUS 3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOil TeMbI, MTPOOIEMBI,
pelaemMoii 3a1a4u, BRICKA3bIBATh UJEH, HALICIEHHBIE HA TIOUCK PELICHUS], COMIOCTABIISITh CBOU CYKACHHUS C
CY)KJICHUSMH JPYTHX YIaCTHUKOB JUAIOTa, OOHAPYKHBATH PA3IMINE M CXOJICTBO MO3UIIHH, B KOPPEKTHOM
dbopme hopMyITHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHUS,

. MIPEICTABIIATh PE3YNbTATHl PEIICHUS 3a/1add, SKCIEPUMEHTa, HCCIICIOBAHUS, IPOCKTA,
CaMOCTOSITENTFHO BBIOMpaTh (OpMaT BBICTYIUICHHSI ¢ YYETOM 3aJad MPE3CHTAlldd W OCOOEHHOCTEH
ayIUTOPUH;

. MMOHUMATh ¥ KCIOJB30BaTh NMPEUMYIIECTBA KOMAHIHOW U MHIUBUAYAIBHON paboThl Npu

peuIcHun yqe6Hbe MaTEMAaTHYCCKUX 3a1a4;



. MPUHAMATH 1Ie]Ib COBMECTHOM NEATENbHOCTH, IJIAHUPOBATH OPraHHU3AIMI0 COBMECTHON
paboTHI, pacIpeeNsiTh BUIBI paboT, JOTOBAPUBATHCS, 00CYKAATH MMPOLIECC U PE3YIbTaT paboThl, 00001IaTh
MHEHUST HECKOJIbKUX JTFOJICH;

. y9acTBOBATh B TPYMIIOBBIX (opMax paboThl (00CYX IeHUs, 0OMEH MHEHHSIMH, MO3TOBBIC
HITYPMBI U JAPYTUE), BBHIMOJHATH CBOK YacTh PabOThI M KOOPAWHUPOBATH CBOM JICHCTBUS C APYTUMHU
YJIcHAMH KOMAaHJbI, OIICHWBAaTh KaueCTBO CBOETO BKJaJa B OOUIMH TPOAYKT IO KPUTEPHUSIM,

C(bOpMYJ'II/IpOBaHHI)IM Y4aCTHUKaMH B3aUMOJCHUCTBUS.

PeryasiTuBHbIe yHUBepcaibHble yueOHbIe AeificTBUS

Camoopranuszanus:

. CaMOCTOSITETIbHO COCTABIIATD IUIaH, aJITOPUTM PEILCHNS 3a1auu (MM €ro 4acTh), BRIOMpaTh
CHoCO0 pemeHus ¢ y4€TOM MMEIOINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U

KOPPEKTHPOBAaTh BApUAHTHI PEIICHNH ¢ y4ETOM HOBOI HH(pOPMALIUH.

CaMOKOHTPOJIb, IMOUMOHATbHBI MHTEJIEKT:

° BJIQJICTh CIIOCO0AMM CaMOITPOBEPKH, CAMOKOHTPOJIS MPOIECCa W pPe3ysibTaTa PeIIeHUs
MaTeMaTHIeCKOM 3a1aum;

. MIPEBUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTHh IIPH PEIICHWH 3a/1ady¥, BHOCHUTH
KOPPEKTUBHI B JESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HANIEHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEN;

L] OIICHUBATHL COOTBCTCTBUC pPE3yJibTaTa ACATCIHLHOCTU IOCTaBJICHHOM e U yCJIIOBUAM,
O6’L$[CH5[TB IMPUYMHBI JOCTHMXKCHHA WM HCEOAOCTHKCHUA LECIU, HAXOIUTb OHII/I6Ky, JaBaTb OICHKY

MPUOOPETEHHOMY OTIBITY.

HPEIMETHBIE PE3YJIBTATBI

K xonuy oOyuenus B 7 kj1acce 00y4aromUACs MOMYUYHUT CIEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

PacnioznaBaTh M3yueHHbIE TeoMeTpUYecKre (UTypHI, ONPENENATh UX B3aUMHOE PACIOJIOKEHUE,
n300paxaTh TeOMETpUYECKUE (QUTYPHI, BBIIOIHATL YEPTEKH 110 YCIOBHIO 3a1auu. V3MepsATh TUHEHHbIE 1
YTJIOBBIE BEIMYMHEL. Pemats 3a1aun Ha BBIYMCIEHUE JUIMH OTPE3KOB M BETMYMH YIJIOB.

Henatb rpyOyIo OLICHKY JTMHEHHBIX U YIIIOBBIX BEIWYHH IIPEIMETOB B peajbHOM KU3HHU, Pa3MEPOB
NPUPOAHBIX 00BEKTOB. Pa3znuuaTh pasmMeps! 3TUX OOBEKTOB MO MOPSIIKY BETHYHHEL.

CTpouTh UepTekH K Fr€OMETPUUECKUM 3a7a4aM.

[Tomb30BaThCs TpHU3HAKAMH PaBEHCTBA TPEYTOJHHUKOB, HCIIONB30BaTh MPHU3HAKH W CBOMCTBA
paBHOOEAPEHHBIX TPEYTONBHUKOB MIPH PEIICHUH 33]1a4.

[IpoBoaNTE TOTHYECKHE PACCYKACHUS C HCIIOJIIb30BAHUEM T€OMETPHUECKUX TEOPEM.

[Tonp3oBaThCsl MpU3HAKaMHU PABEHCTBA IPSIMOYIOJIBHBIX TPEYTOJbHUKOB, CBOMCTBOM MEIUAHBI,

MPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOIBHOTO TPEYTOJIbHIKA, B PEIIEHUN T€OMETPUUIECKUX 3a/1a4.



Onpenenars napamieIbHOCTh MPSIMBIX C MIOMOIIBIO YTIJIOB, KOTOPhIe 00pa3yeT ¢ HUMHU CEKyIasl.
Onpeaenars mapauieIbHOCTh MPSMBIX ¢ IOMOINBIO PaBEHCTBA PACCTOSHUN OT TOYEK OIHOHN IPSIMOM O
TOYEK APYTOH NPSIMOM.

Pemars 3amaun Ha KiIeT4aroil Oymare.

[IpoBoANTE BEIYUCIICHUS 1 HAXOAUTDH YHCIIOBEIE U OYKBEHHBIE 3HAUCHHS YTIIOB B TEOMETPHIECKHAX
33/1a4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYIOJbHUKOB W MHOTOYTOJIBHHKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MU MIEPECEUCHNH IBYX MapajUIeTbHBIX IPAMBIX CEeKyIel. Pemars npakTndeckue 3aaaqu
Ha HAaXOXIECHUE YIJIOB.

Bragets MOHSATHEM T€OMETPHYECKOTO MECTa TOYEK. YMETh OMNpEeNeNsiTh OMCCEKTPUCY YIlia H
CEpEIMHHBIN MEPIICHIUKYIISIP K OTPE3KY KaK FEOMETPUUECKHE MECTA TOUEK.

@opMyJIUpOBaTh ONPEIETIEHNUd OKPYKHOCTHM M Kpyra, XOpAbl WU JHaMETpa OKPYKHOCTH,
MOJIb30BaThCA UX CBOMCTBAMHU. Y METh IPUMEHATH 3TH CBOMCTBA MPU PELIEHUH 3a/1a4.

BrnaneTp NoHATHEM ONMMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOAUTh €€ LEHTP.
[Tonb30BaThCs (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA ITEPECEKAOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpEIMHHBIE NEPIICHANKYISPBI K CTOPOHAM TPEYTOJbHHUKA MIEPECEKAIOTCS B OTHOM TOUKE.

BrnazneTs noHsATHEM KacaTeIbHON K OKPYKHOCTH, IOJIb30BATHCSI TEOPEMOH O MEPIICHANKYIISIPHOCTH
KacaTeJIbHOM U paanyca, MPOBEIEHHOIO K TOUKE KacaHUsl.

ITonp30BaThCsl NPOCTEUIIMMU T€OMETPUUECKUMU HEPABEHCTBAMH, MOHUMATh UX MPAKTUYECKUI
CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUECKUE OCTPOCHUS C MTOMOILBIO LIUPKYJIS U IMHEHKH.

K xoHIty 00ydenus B 8 kiacce 00yJarOmuiics MONYIUT CIEAYIONIUE TPEIMETHBIC PEe3YIIbTAThI:

Pacno3naBaTh OCHOBHBIE BUIBI YETHIPEXYTOIBHUKOB, UX 3JIEMEHTHI, I0JIb30BATHCS KX CBOMCTBAMMU
MIPU PELICHUU F'€OMETPUUECKHX 3a]a4.

[IpuMeHATh CBOMCTBA TOUYKH MIepecedeHus MeFaH TPEYToIbHHUKA (IIEHTPa Macc) B PEIISHUH 3a/1a4.

Bnagers nmoHsTHEM CcpeqHEH JIMHUM TPEYroJIbHHKA M Tpaleluy, NPUMEHATh UX CBOMCTBa Hpu
pelieHun reomerpuueckux 3anad. [lonp3oBaThest TeopeMoil Daneca U TEOPEeMON 0 MPONOPLUOHATBHBIX
OTpE3Kax, MPUMEHATh UX JIJIsl PELLICHUS TPAKTUYECKUX 3a/1a4.

[IpuMeHsTh TpU3HAKY OO0 TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKUX 3aad.

[Tonb3oBathest Teopemoii Iludaropa s pelieHdss T€OMETPUYECKHX W MPAKTHYSCKUX 3ajad.
CTpouTh MaTeMaTHIECKYIO MOJIENb B MPAKTHUECKUX 3a/1a4aX, CAMOCTOSATEIHHO IeTaTh YEPTEK U HAXOAUTh
COOTBETCTBYIOIIUE JUIHBI.

BnaneTs NOHIATUSIMU CUHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yIJia MPSAMOYTOJIbHOIO TPEYTOJIbHUKA.
Tlonb30BaThCs ITUMU MOHATUSIMU JJIsI PEIICHUS TPAKTUUECKUX 3a]1ad.

Brrauciars (pa3nmuaHeiME crioco0aMu) TIONAAR TPEYTONbHUKA W IDIOMAAN MHOTOYTOJBHBIX
¢buryp (mosb3ysch, riae HeoOX0AMMO, KaIbKYJIATOPOM). [IpUMEHSTH HOYyYCHHbBIC YMEHHUS B MPAKTUYECKUX

3ajJadax.



Bragers MOHATHSMH BIHCAHHOTO UM IICHTPAJILHOTO YIJIA, UCIIONH30BATh TEOPEMBI O BIIUCAHHBIX
yriuax, yriax MexJy XopJamH (CeKYIIMMH) M YIJe MEXIy KacaTeJIbHOW W XOpJOW TpU pelicHuU
FCOMETPHUYCCKUX 3a/aY.

Bnamerh MOHATHEM ONHMCAHHOTO 4YETHIPEXYrOJbHUKA, TNPUMEHSATh CBOMCTBA OMHCAHHOTO
YeThIPEXYTrOIbHHUKA TIPU PEIICHUN 3a/1a4.

[MpuMeHsITh TONyYeHHBIC 3HAHUS HA MPAKTHKE — CTPOMTh MAaTEMATHYECKUE MOJCIH IS 3a1ad
peanbHON KH3HM W TPOBOAHWTH COOTBETCTBYIONIME BBIYHCICHUS C TPUMEHEHHEM MOJ00Us U
TPUTOHOMETPHUH (IIOJIb3YSCH, T1e HE0OXOIMMO, KATBKYIISTOPOM).

K koniry oOyueHus B 9 kiaacce 0Oy4arONIMHACS MOMYUYHUT CICAYIONINE IPESIMETHBIC PE3yIbTATHI:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMM OCTPHIX YIJIOB, HaXOJUTh C WX IOMOIIbIO Pa3IUYHEIC
3JIEMEHTHI MIPSIMOYTOJLHOTO TPEYTOJIbHUKA («PEUICHHE PSIMOYTOJbHBIX TPEYrOJIbHUKOBY). Haxonuts (¢
MOMOIIIBIO KAJIbKYJISITOPA) IUTMHBI M YTJIbI JIJIs1 HeTAOJIMYHBIX 3HAYCHUM,

[Tonb3oBaThecst (hopMysilaMU TIPUBEJCHUS U OCHOBHBIM TPHUTOHOMETPUYECKHM TOXKIESCTBOM IS
HAXO0XJICHUS COOTHOILICHUI MEX1y TPUTOHOMETPUUYECKUMH BEITUUUHAMMU,

Hcnonb3oBaTh TEOPEMBI CHHYCOB M KOCHHYCOB Il HAXOXKICHHUS Pa3JIUYHBIX 3JICMCHTOB
TPEYTOoJIbHHKA («PEIICHUE TPEYTOJLHUKOBY), IPUMEHSTh UX MPH PEIICHUH TEOMETPUYCCKUX 3a/1au.

Bnagets nmoHstusMu nmpeoOpa3zoBaHusl MOA00MsI, COOTBETCTBEHHBIX 3JICMEHTOB MOA00HBIX (Quryp.
[Tonb30BaTHCS CBOMCTBAMH OI00US IPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIIATH AJUHBI U HAXOAUThH YIJIBI Y
noto0HEIX ¢uryp. [IpuMeHsTs cBoMCcTBa MOIOOMS B IPAKTHUYECKUX 3a/1a4ax. Y METh IPUBOIUTEH IPUMEPHI
MOJJOOHBIX (DUTYP B OKPYKAIOIIEM MHPE.

[Tonp30BaThCs TEOPEMAaMHU O IPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEACHUH OTPE3KOB CEKYIIUX,
0 KBaJ[paTe KacaTeIbHO.

[Tonp30BaTHCS BEKTOPAMHU, TIOHUMATh UX TEOMETPHUECKHIA 1 (PU3UUCCKUIT CMBICIT, TPUMEHSTh HX B
PELICHUN TeOMETPHUYECKUX U (pusmyeckux 3anad. [IpUMEHATh CKAISIpHOE MPOU3BEJICHHE BEKTOPOB IS
HAXOKICHUS JUTHH U YTJIOB.

[Tonp30BaTHCS METOAOM KOOPIMHAT HA TUIOCKOCTH, TPUMEHSTh €r0 B PEIICHUH TEOMETPHUSCKUX U
NPaKTUYECKUX 3a/1a4.

Bragerh MOHATHSMHM TPABHIBHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXKHOCTH, IUJIMHBI JYyTH
OKPYKHOCTH M PaJdaHHOW MEpbl yrja, YMETh BBIYHMC/IATH IUIONIAAb Kpyra 4 ero uactei. IIpuMeHsTh
MOJIyYEHHbIC YMEHUS B MPAKTUYECKHX 3a/1a4ax.

Haxoauth ocu (WK IEHTPbI) CAMMETPHH (GUTYD, TPUMEHSTh JIBUKCHHS TNIOCKOCTH B MPOCTEHIIINX
ClTyJasx.

[IpuMeHsTh MOJyYCHHBbIC 3HAHUS HAa NMPAKTUKE — CTPOMTh MAaTEeMaTHYEeCKHE MOJCIU IS 3a1ad
peaIbHOM KU3HH M IPOBOJUTH COOTBETCTBYIOIIME BBIUYUCICHHS C TNPUMEHEHHEM TOA00HS U

TPUTOHOMETPUYECKUX QYHKIHA (TIOTIB3YSICh, T/Ie HEOOXO0ANMO, KaJIBKYIITOPOM).



TEMATHYECKOE INTAHUPOBAHHUE 7 KJIACC

KoauuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

o Beero Kontpoabubie | IlpakTuyeckue 06pa3oBaTelbHbIE PECYpPCbI
padoTshI padoTshI
n/n HaumeHoBaHue pa3/ieioB U TeM NPOTrPAMMBbI bubmuorexa [JOK
1 | IIpocreiimme reomerpudeckne GUrypsl U UX CBOWCTBA. 11 1 https://m.edsoo.ru/7f415e2e
M3MepeHre reOMETPHYECKHUX BETUYMH
2 | TpeyroJbHUKH 15 https://m.edsoo.ru/7f415e2e
3 | [NapannenbHble OpAMbIE, CyMMa YIJIOB TPEYTOILHUKA 28 2 https://m.edsoo.ru/7f415e2e
4 | Okpy)HOCTB M KpyT. [ eOMeTpHUeCKHe MOCTPOEHHUS 10 https://m.edsoo.ru/7f415e2e
S | IloBropenue, 0600IIEHNE 3HAHMI 4 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB 110 ITPOT'PAMME 68 5
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TEMATHUYECKOE IINTAHUPOBAHHUE 8 KVIACC

KoaudecTBO 9acoB

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne
Beero | Kontpoabmbie = IpakTmueckme | ©0Pa3oBaTejbHbIe pecypebl
HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI padoThI padoThI bubmuorexa [JOK

1 | Yerwipéxyronpauku 14 1 https://m.edsoo0.ru/7f417e18

9 Teopema daneca 1 Teopema O MPOMOPILIHOHATBHBIX 16 1 https://m.edsoo.ru/7f417e18
OTpe3Kax, NOA0OHBIC TPEYTOJIbHUKH

3 [Tnomane. HaxoxaeHne miomanei TpeyrojabHUKOB U 9 1 https://m.edsoo.ru/7f417e18
MHOTOYroJbHBIX (puryp. Ilnomaan nogo6HbIX uryp

4 | Teopema [udaropa u HaYaIa TPUTOHOMETPHU 11 https://m.edsoo.ru/7f417e18
VTIibl B OKPYXXHOCTH. BrincanHble 1 OMUCaHHBIC

5 | gersipexyronsHuKH. KacaTenpHble K OKPYKHOCTH. 14 1 https://m.edsoo.ru/7f417e18
Kacanne okpyxHOCTEN

6 | Ilosropenue, 0600IIEHNE 3HAHUIA 4 https://m.edso00.ru/7f417e18

OBIHIEE KOJINYECTBO YACOB 11O ITPOT'PAMME 68 5
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TEMATHYECKOE INTAHUPOBAHHUE 9 KVIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

e Koutpoasnbie | Ipakruueckne | 00Pa30BaTelbHbIe pecypehbl
HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Bcero padoThI padoThI bubmuorexa [JOK

1 Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. 13 1 https://m.edsoo.ru/7f41al2c
Pemenne TpeyrosbHUKOB

5 [TpeoOpazoBanue moa00us. MeTpruuecKre COOTHOIICHHS 8 1 https://m.edsoo.ru/7f41al2c
B OKPY)KHOCTH

3 | Bektops https://m.edsoo.ru/7f41al2c

4 | JlexapToBbI KOOPAMHATHI HA ILIOCKOCTH 1 https://m.edsoo.ru/7f41al2c

5 [TpaBuiibHBIC MHOTOYTOIBHUKH. J[JTMHA OKPY)KHOCTH U 10 1 https://m.edsoo.ru/7f41al2c
IUIOMIA/ b Kpyra. Berurcienue miomaiei

6 I[BI/I)KQHH;{ IUIOCKOCTH 10 https://m.edsoo.ru/7f41a12c

7 | TloBTOpeHue, 0600IIEHHE, CHCTEMATH3ALUS 3HAHUIM 9 https://m.edsoo.ru/7f41al2c

OBIHIEE KOJINYECTBO YACOB 110 ITPOT'PAMME 68
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM

OBPA30OBATEJIbHOM ITPOI'PAMMBI

7 KUIACC
Kon .
HpoBepsieMoro IIposepsiemble NpeMETHBIE Pe3yILTATEI 0CBOCHHS 0CHOBHO
o0pa3zoBaTeIbHOM MPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHUA
pe3yJibTaTa
6 I'eomeTpus
Pacnio3naBaTh M3y4YeHHBIC TEOMETPUYCCKUE (DUTYPBI, ONIPENCIATh UX B3aMHOE
6.1 pacrnonoxeHue, n300pakaTh reOMETPHUYECKUE (PUTYPBI, BBIMOJIHATh YSPTEIKU
[0 YCIOBHIO 3a1auyd. M3MepsTh JMHEHHbIE U YIJOBBIE BEJIWYUHBL. Peniath
3aJlay¥ Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIIMYHH yIJIOB
Jenate rpyOyro OIIeHKY JIMHEHHBIX U YTIOBBIX BEIMYHH MMPEAMETOB B peaTbHOM
6.2 JKU3HU, Pa3MEPOB MPHUPOIHBIX 00BEKTOB. Pa3nuuarh pa3Mepbl 3TUX 00BEKTOB
TI0 TOPSAJIKY BEITMIHHBI
6.3 CTpouTh YepTexH K reOMETPUUECKUM 3a7adyaM
6.4 [Tonp30BaThCs MpHU3HAKAMH PAaBEHCTBA TPEYTOJBHUKOB, HCIIOJIB30BATh
' MIPU3HAKU ¥ CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB IIPY PEIICHUH 33129
65 [IpoBOAUTE JOTUYECKHE PACCYXKIACHHUS C HCIOIB30BAHUEM TE€OMETPUUYECKUX
TEeOpeM
[Tomb30BaThCs TpPU3HAKAMH PaBEHCTBA TPSMOYTOJNBHBIX TpPEyTrOIbHUKOB,
6.6 CBOWCTBOM MEIHMaHBl, NPOBEAEHHOH K THUIOTEHY3€ NPSIMOYTOIHEHOTO
TPEYTOJIbHHUKA, B PEIICHUH T€OMETPUICCKHIX 3a1a4
OnpeaensaTs napauIeIbHOCTh MPSMBIX C TIOMOIIIBIO YTJIOB, KOTOpPBIE 00pasyeT ¢
6.7 HUMH ceKytmas. OnpeaensaTs napauieIbHOCTh MIPSIMBIX C IIOMOIIBI0 PABEHCTBA
pacCTOsIHUM OT TOYEK OJHOU MPsIMO 10 TOUYEK APYrod mpsiMoi
6.8 Pematp 3aaun Ha KieTyatoil Oymare
[TpoBOAKUTE BBIYKCIICHHUS U HAXOAUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHUS YTIJIOB
B TEOMETPUYECKHX 33/1a4aX C UCTIOIH30BAHUEM CYMMBI YTIIOB TPEYTOJIBHUKOB U
6.9 MHOTOYT'OJIbHUKOB, CBOMCTB yIJIOB, 0Opa30BaHHBIX MPHU MEPECCUYCHHU IBYX
NnapajuleJbHBIX MPSAMBIX CEKylled. PemiaTe mnpakTU4eckue 3agadyd Ha
HaxX0XJICHUE YTIIOB
Brnagerp TOHSATHEM TEOMETPHUYECKOTO MeCTa TO4YeK. YMETh OIpeAelsiTh
6.10 OMCCEeKTpUCY yrila H CepedUHHBIM TMEePIeHANKYIIp K OTpe3Ky Kak
TEOMETPUUYECKHUE MECTa TOUCK
dopMyIHpoBaTh OMPEACNCHUs] OKPYXKHOCTH U Kpyra, XOpJsl M JUaMmerpa
6.11 OKpY>KHOCTH, TOJIb30BaThCA UX CBOHCTBAMHU. YMETh MPUMEHSThH 3TH CBOMCTBA
IIPH PEIICHUY 3a/1a4
Brazerh NMOHATHEM OIMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY)XHOCTH, YMETh
6.12 HaxoJuTh € neHTp. [lomp3oBaThes (baIfTaMI/I 0 TOM, YTO OMCCEKTPHUCHI yIJIOB
TPEYTOJIbHAKA TIEPECEKAIOTCSI B OJHON TOYKE, U O TOM, UYTO CEPEIUHHEIC
MIePIECHANKYJISIPEI K CTOPOHAM TPEYTOJIbHHUKA TIEPECEKAIOTCS B OJTHON TOUKE
6.13 Birazere MOHATHEM KacaTENbHOW K OKPY)KHOCTH, IOJIB30BATHCS TEOPEMOU O
' MIEPIICHIUKYIIPHOCTH KacaTeJIbHOW U pajinyca, MPOBEIEHHOTO K TOUKE KaCaHUs
6.14 ITonp30BaTHCA HPOCTeﬁmHMH FeOMETPUYCCKUMH HEPaBEHCTBAMH, IOHUMATh
WX MPAKTUIECCKUN CMBICI
6.15 HpOB?ﬂHTL OCHOBHBIC T€OMETPUUYECKUE MOCTPOCHUS C IMOMOIIBIO MUPKYIS U
JIUHEHKU




8 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

6

I'eomerpus

6.1

6.2

Pacno3HaBath OCHOBHEIC BUIbI ‘-IeTBIpéXYTOJIBHI/IKOB, nX 3JICMCHTHI,
IMOJIL30BAThCSI KX CBONCTBAMHU IIpU pCHICHUH I'€COMCTPUYCCKHUX 3ada4

[IpyMeHsSTh CBOWCTBA TOYKH IEPECEUCHHUS MEIAWAH TPEYroJbHUKA
(ueHTpa Macc) B pelIeHUH 3a1a4

6.3

6.4

Biagere noHsATMEM CpEAHEN JIMHMM TPEYroJIbHUKA W Tpaleluu,
IPUMEHATh HX CBOICTBa NIpU PELIEHUHM T€OMETPUUYECKHX 3ajad.
ITonb3oBatbes TeopeMoit Dasieca U TEOPEMOM O MPONOPLIHMOHATIBHBIX
OTpe3Kax, IPUMEHSTh UX IS PELICHUs MPAaKTUUECKUX 3a]1a4

HpI/IMeHHTL IIPpU3HAKH HOI[O6I/IH TPEYIrOJIbHUKOB B PCHICHUH
rCOMCTPHUYCCKUX 3a1a4

6.5

[Tonb3oBatbes Teopemoit [Tudaropa mist perieHuss reoOMeTPUYECKUX U
npakTuueckux 3anad. CTpouTh MaTeMaTHYeCKyl0 MOJETb B
MPAKTUYECKHX 337a4aX, CAMOCTOSITENILHO JIeNaTh YePTEXK U HAXOAUTh
COOTBETCTBYIOIINE JJTUHBI

6.6

BJIaIIeTI) IOHATUAMU CHHYCA, KOCMHYCa W TaHI'€HCa OCTpPOro yrija
npsAMOYTOJIbHOTO TPCYIrOJIbHUKA. ITonp30BaThCs ATUMHM ITOHATUSIMHU
AJI pCHICHUSA IMMPAKTUYCCKUX 3aJayd

6.7

6.8

BoraucnisaTte (pa3nuuHbIME CIIOCOOAaMHU) TIIOMIAb TPEYTOJIbHUKA W
IUIOMIAIM MHOTOYTOJBHBIX GUTYp (MONB3YACh, TNE€ HEOOXOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MoMydeHHbIE YMEHUS B TPAKTUUECKUX
3a/1ayax

Bnanerp MOHATHAMH  BOMCAaHHOTO W IIEHTPAJbHOrO  yrja,
MCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaxX, YIJIaxX MEXIy XOpJIaMu
(cekyImMMu) U yrie Mexay KacaTeJIbHOM M XOpAOH NMpH peleHun
reOMETPUUECKUX 3a]a4

6.9

6.10

BJ'Ia}IeTI) IIOHATHUEM OIIMCAHHOTI'O ‘-ICTI)IpéXYFOJ'H)HI/IKa, IMPUMCHATH
CBOICTBA OIIMCAHHOT'O LICTI:IpéXYFOJ’I]’:»HI/IKa IIpH pCHICHUH 3aJ1a4

IIpuMeHATh MOJy4YEeHHBIE 3HAHHUS HA IPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJEIN I 3a7a4 peajbHOU KU3HU U IPOBOIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TPUMEHEHHEM MOA00Uus U
TPUTOHOMETPHH (TIOJIB3YSCh, I'/I€ HEOOXOIUMO, KAIBKYJIITOPOM)




9 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOAMUTH C UX
IOMOILBIO Pa3IMYHbIE IEMEHTHl HPSIMOYTOJBHOTO TPEyrojbHHUKa
(«pemieHne NPAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomute (c
IOMOILBIO  KAJIBKYJIATOpA) JUIMHBI M YINIBI A HeTaOJIMYHBIX
3HAYEHUN

6.2

ITonb3oBarbcs dbopmynamMu MPUBEAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOKJIECTBOM ISl HAXOK/IEHUSI COOTHOLLIEHUI
ME¥K]1y TPUTOHOMETPUYECKUMU BEJIMYUHAMU

6.3

Hcmons30BaTh TCOPEMbI CHHYCOB MW KOCHHYCOB [JI1 HaXOXICHHUA
Pa3JIMYHbIX 3JICMCHTOB TPCYT'OJIbHUKA («pemeHne TpeyTO.]'ILHI/IKOB»),
IMPUMCHATH UX IIPU PCIHICHUHN TCOMECTPHUICCKUX 3a1a4

6.4

Bnaners moHsTHsSIMU TpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
9JIEMEHTOB MOA00HBIX (uryp. [Tomb30BaThes CBOMCTBaMU TOI00MS
MPOU3BOIBHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI U HAXOIUTH YTIIbI Y
noo0HBIX Guryp. [IpuMeHsITH CBOMCTBA TIOIOOHS B MPAKTUYCCKUX
3aJayax. YMeTb MPUBOAUTH MPUMEPbl MOJOOHBIX (UTYp B
OKpYXaroIlieM MUpe

6.5

6.6

[Tonb30BaTbcs TEOpeMaMHu O MPOU3BEACHUU OTPE3KOB XOpA, O
MIPOMU3BEJICHUN OTPE3KOB CEKYIIUX, O KBaJApaTe KacaTeJIbHOU

ITonb30BaTbcs BEKTOpPAMM, IIOHUMAThb HX TE€OMETPUYECKUU U
¢bu3nyecKkuil CMbICI, IPUMEHATh UX B PEIIEHUU I'€OMETPUUYECKUX U
¢uznueckux 3anay. [IpuMeHsTH cKalsipHOE NPOU3BE/IEHHE BEKTOPOB
JUISl HAXOXKJEHUS JUIMH U yTJI0B

6.7

6.8

ITons30BaThCA MCTOJOM KOOpAWHAT Ha IJIIOCKOCTHU, IPUMCHATH €T0 B
PCIICHUU TCOMETPUUCCKUX U ITPAKTUYCCKUX 3aJa4

Biagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHHKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTM OKPYKHOCTU M PaJUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOIIAAL Kpyra W ero yacre. IIpumeHsars
IIOJIy4EHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax

6.9

HaxonuTh OCHM MM LEHTPHl CUMMETpHUM (UTYp, NPUMEHSTH
JBUKEHHSI TNTIOCKOCTU B IPOCTEUILINX CITyyasx

6.10

[lpuMeHSATH TIONYYCHHBIE 3HAHHWS HAa TPAaKTUKE — CTPOUTH
MaTeMaTHYeCKue MOJAEIH Ul 33aJau pPealbHOM *KU3HU U TMPOBOJUTH
COOTBETCTBYIOIIIME BBIUYUCIICHUS C TPUMEHEHHEM TOA00HsS |
TPUTOHOMETPUUYECKUX (QYHKIUI (MONB3YysACh, TI/1€ HEOOXOIUMO,
KaJIbKYJIATOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUA

7 KJIACC
Kon ITpoBepsieMblii 3J1IEMEHT CO/IEPKAHUS
6 I'eomeTpus
Hauaneublie noHATHA reomeTpun. Touka, npsaMasi, OTpE30K, Jdy4. YTou1. Buasl yrios.
6.1 Beprukanbaele U cMexHbIE YIibl. buccektpuca yrina. JIoManas, MHOTOYTOJIbHUK.
[NapannensHOCTh U MEPIEHANKYIISPHOCTD IPSMBIX
6.2 Cummerpuunble (urypsl. OCHOBHBIE CBOWCTBa oceBoil cummerpuu. [Ipumeps
CUMMETPUH B OKPYKAIOIIEM MUpE
63 OCHOBHBIE TTOCTPOCHUS C MIOMOIIBIO LUPKYJIS U TUHEHKU. TpeyronpHuk. BeicoTa,
MearaHa, OMCCeKTpHUCa, HX CBOMCTBA
6.4 PaBHOOeIpeHHBIN M PABHOCTOPOHHHI TPEYTONbHUKK. HepaBeHCTBO TpeyroibHHUKa
65 CBoiicTBa M TpU3HAKU PaBHOOCIPEHHOTO TpPEyrojbHUKA. [Ipu3HaKM paBeHCTBa
TPEYroJbHUKOB
6.6 CBoiicTBa M TpU3HAKU TapajUledbHBIX MpsAMbIXx. CymMMa YIJIOB TpeyroibHHKA.
BHemHue yribl TpeyrojibHUKa
[IpsmoyronbHbli  TpeyroiapHuUK.  CBOMCTBO  MeIHMaHbl  OPSIMOYIOJBHOTO
6.7 TpEyrojbHHKa, TPOBEAEHHOH K runoTenyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJIBHBIX
TpeyroiabHUKOB. [IpsiMOyronpHBIN TpeyroapHUK ¢ yrioM B 30°
HepaBeHcTBa B reoMerpuu: HEpaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOH, TeopemMa O OomnbimeM yrie H OONbIIEH CTOpPOHE TPEYroJbHHUKA.
[lepnieHuKysIp ¥ HAKIOHHAS
6.9 I'eomeTpuueckoe MecTo ToueK. buccekTpuca yria u cepeluHHbIN NEPIEHANKYIIAP
K OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK
6.10 OKpy>XHOCTb M KpyT, XOpAa U AMAaMETP, UX CBOMCTBA. B3auMmHOe pacronoxxeHue
OKpY>KHOCTH U nipsiMoi. KacaTenbHas 1 cexyiasi K OKpy>KHOCTH
6.11 OKpyXHOCTh, BIHMCaHHas B Yrojia. BrucaHHas u omnHMcaHHAas OKPYXHOCTU
TPEyrojbHHUKA
8 KVIACC
Kon IIpoBepsieMblii 2J1eMeHT CO/IEPKAHUS
6 I'eomerpust
6.1 Yetsipéxyronpuuku. [lapannenorpamm, ero mpu3Haku U CBOWCTBA
6.2 [TpsaMoyrosHUK, pOMO, KBaIpaT, MX MPU3HAKH U CBOICTBA
6.3 Tpaneuusi, paBHOOOKasi Tpamenus, e€ CBOHCTBa W mNpu3Haku. llpsmoyronbHas
Tparnenus
6.4 Merton ynBoenust menuansl. Llentpanbnas cummetpus. Teopema @aneca u Teopema
0 MIPOTIOPIIMOHANBHBIX OTPE3KaxX
6.5 CpenHre TMHAW TPEYTOJbHIUKA U Tparnennu. LleHTp Macc TpeyroapHIKa
6.6 Ilonobue TpeyronbHUKOB, Kodp¢uuueHT nonodusa. IlpusHakum nomoOus
TPeyroibHUKOB. [IprMeHeHne 01001 IPU PEeIICHUN MPAKTHYECKHUX 3a]1a4
6.7 DopMyIsl AJIs TUIOIAIN TPEYTOIbHHKA, MTapajuieorpaMmma, poM0a u Tparenuu
6.8 CpoiicTBa miomianeil reoMeTpuueckux ¢uryp. OTHOMEHHE TIOMIAAeH TOA0OHBIX
¢buryp
6.9 Beruucinenue mmomanel TpeyroJbHUKOB M MHOTOYTOJBHMKOB Ha KJIETYaTOMU
Oymare




6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
MPaKTUYECKUX 3a7a4
CuHyCc, KOCHHYC, TaHT€HC OCTPOrO yria NpsSMOYTOJbHOTO TPEyroJbHHKA.
6.11 OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpuroHOMeTpruecKre (YHKIHN
yrioB B 30°, 45° u 60°
6.12 Brnucanuble ¥ LEHTpaidbHBIE YIUIBI, YIOJ MEXAY KacaTelbHOW U XOpAOW. YTIIbI
MEXIY XOpAaMHU H CEKYIIUMHU
6.13 BrrcaHHbI€ U ONKMCAHHBIC YETHIPEXYTOIbHUKH
6.14 B3aumnoe pacmnonoxenune nByX okpyxkHocted. Kacanme oxpyxHocTei. OOrmime
KacaTeJbHbIE K ABYM OKPY>KHOCTSIM
9 KJIACC
Kon [IpoBepsieMblii J1eMeHT CO/IEPKAHMS
6 I'eomerpus
6.1 Cunyc, xocunyc, Tanreic yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
TOXECTBO. POPMYJIbI IPUBEICHUS
6.2 Pemienne TpeyronmpHukoB. TeopemMa KOCHHYCOB M TeOopeMa CHHYCOB. PeieHue
IMPAKTHUYCCKHUX 3a4a4 C MCIIOJIb30BAHUCM TCOPEMBI KOCMHYCOB U TCOPEMbI CUHYCOB
6.3 [IpeoOpazosanue momoowms. [1ogo0ne COOTBETCTBEHHBIX AJIEMECHTOB
6.4 TeopemMa 0 MPOW3BEACHUH OTPE3KOB XOpJ, TEOPEMEI O MPOU3BEICHMH OTPE3KOB
CEKYIINX, TEOpeMa O KBaJpare KacaTelbHOH
Bekrop, mimmuHa (MOIyJb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHBOIOJOKHO
6.5 HaIpaBJIeHHBIE BEKTOPHI, KOJUNTMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OMEPAITUU
HaJ BeKTOpaMmHu. PazioxeHne BEeKTOpa Mo ABYM HEKOJUITMHEAPHBIM BEKTOpaM
6.6 Koopaunaarer BekTopa. CKansipHOE MPOW3BEINEHHE BEKTOPOB, NPUMEHEHHE JUIS
HaxXO0XICHUA IJIUH U YTJIOB
JlexapToBBl KOOpAWHATHI Ha TUIOCKOCTH. YPaBHEHHS TPSMOW H OKPYXHOCTH B
6.7 KOOpJMHATaX, IMepeceueHre OKPYKHOCTEH W MpsMbIX. MeToJl KOOpAWHAT H €ro
IMPUMCHCHUC
6.8 [TpaBribHBIC MHOTOYTOJIBHUKH
6.9 Hnuna OprZKHOCTI/I. I'pagycHas u pagmaHHas Mepa yrja, BBIYMCIEHUE JJIMH JyT
OKPYKHOCTEH
6.10 [Tnomanp Kpyra, cekTopa, CerMeHTa
6.11 JBWKeHUS TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (QUryp (dIeMeHTapHbIe
npencrasienus). [lapamiensabiii nepeHoc. [loBopot




INPOBEPAEMBIE HA OI'D IO MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA30BAHUS

Kon
NpoBepsieMoro
TpeboBaHMS

IIpoBepsiemble TPeOOBaAHMS K MPEIMETHBIM Pe3yabTATaM 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOT'O 0011Ier0o
oopa3zoBanusi Ha ocHoBe ®PI'OC

YMeHue oneprupoBaTh MOHATHSIMH: MHOXKECTBO, TIOAMHOYKECTBO, OTIEpPAIIH
HaJl MHOKECTBAMH; YMEHHE OIICPUPOBATH MOHITHIMU: Tpad), CBSI3HBIN rpad,
JIEpEBO, UK, MPUMEHATh UX MPHU PELICHUU 3a]lay; YMEHUE HCIOIb30BaTh
rpadudeckoe TpPEACTaBICHHWE MHOXKECTB ISl ONHCAHHSA —peabHBIX
MIPOIIECCOB U SIBICHUH, IPU PEIICHNH 3334 U3 APYTUX yUeOHBIX TPEIMETOB

VYMeHue onepupoBaTh IOHATHSAMH: OIpPEIENICHHE, aKCHOMa, TeopeMma,
JI0Ka3aTeJIbCTBO;  YMEHME  paclO3HABaTb  MCTUHHBIE W JIOXKHBIE
BBICKA3bIBaHUs, TNPUBOJUTH TMpPHUMEPHl M KOHTPIPUMEPHI, CTPOUTH
BBICKAa3bIBaHMsI U OTPHUIIAHUS BBICKA3bIBAHUI

YMeHue omnepupoBaTh MOHATUSMH: HATypajJbHOE YHCIO, MPOCTOE U
COCTaBHOE YHUCIIO, ACTMMOCTh HAaTYPaJIbHBIX YHCEN, IPU3HAKU JETHUMOCTH,
IIeJI0€ YUCII0, MOJYJb 4YHCla, OOBIKHOBEHHAs: ApOOb U AECATUYHAs IpoOb,
CTaHJApTHBIN BHUJ YMCIA, pAllMOHAIBHOE YUCIIO, WPpAIOHAIBHOE YHCIIO,
apuMeTHYecKuil KBaJpaTHBIH KOPEHb; YMEHHE BBHIIOIHATH NEHCTBHS C
quciiaMi, CpaBHHMBATb U YIIOPAOOYMBATL 4YHUCIA, MPECACTABIATL 4YHMCJIa Ha
KOOPJMHATHOM NpPsSMOMH, OKPYIVIATH YHUCIA; YMEHHUE JENaTh NPUKHUIKY U
OLIEHKY PE3y/bTaTa BEIYMCICHUN

YMeHue OmnepupoBaTh MOHATHSAMHU: CTENEHb C IIEJBIM [OKa3aTeseMm,
apu(MeTHYeCKnil KBaIpaTHBI KOPEHb, MHOTOWIEH, ajire0pandeckas qpoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATYpalbHON CTETIEHH OO0JIbIIIE SHHUIIBI;
YMEHHUE BBINOMHATH PacuéThl Mo ¢GopMynaM, NpeoOpa3oBaHUs IENbIX,
JIPOOHO-PAIIOHAIBHBIX BBIPQKEHUN M BBIPQKEHHI C KOPHSAMH, Pa3JIOKEeHUE
MHOTOYJIEHa Ha MHOXHUTEIHM, B TOM YHCIIE C HCIOJb30BaHHUEM (HOpMYI
Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue onepupoBaTh NOHSATUSMH: YUCIOBOE PABEHCTBO, YPAaBHEHHUE C
OJIHOM IIEPEMEHHOM, YNCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHE peliaTb JIMHeHHble W KBaJpaTHbIE YpaBHEHWs, JPOOHO-
palMOHANIbHBIE YPABHEHUS C OHOW EPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
ypaBHEHUH, JIMHEHHBIC HEPABEHCTBA M MX CHCTEMbI, KBaJIpaTHBIC M IPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM, B TOM YHCIE IpU
pelIeHUN 33Ja4 U3 APYruX IPEeIMETOB M NPAaKTUUYECKUX 3a/ay; YMEHHE
KCIIOJIb30BaTh KOOPJIMHATHYIO MPSMYIO U KOOPJMHATHYIO IJIOCKOCTH JJIA
M300pakKeHUs PEIICHH ypaBHEHUH, HEPABEHCTB U CHCTEM

YMeHne onepupoBaTh MOHATUSAME: (QYHKIUS, rpaduk (YHKIUH, HYIU
(GYHKUMHM, TPOMEXYTKH 3HAKOIOCTOSIHCTBA, HMPOMEXKYTKH BO3pPacTaHUS,
yObIBaHUs, HauOoIblllee W HaWMEHbllee 3HA4YeHUs (YHKIWU; YMEHHE
OTepUpPOBaTh TMOHATHSAMHU: TIpsiMasi TPONOPIIMOHAIBHOCTh, JIMHEHHAs
¢byHkums, KBaipaTW4yHas (QYHKOUS, oOpaTHas MPONOPLUOHANBHOCTE,
napaboua, runepOoa; yMeHHue CTpOUTh rpaduku (HyHKUUH, UCTIONb30BaTh
rpadykn JUIA ONpEAENICHHs] CBOMCTB IPOIECCOB M 3aBHUCHMOCTEH, IS
pelienus 3a1a4 U3 APYyrux y4eOHbIX IPEAMETOB U PeaTbHOMN KU3HU; YMEHHE
BBIpaKaTh (POpMyIaMu 3aBUCUMOCTH MEX]Ty BEJIMYHHAMH

YMeHue orneprupoBaTh MOHATUSIMU: TTOCIEA0BATEINBHOCTD, apu(METHISCKas
U TEeOMETpUYECKass MPOrpeccud; YMEHHE HCIOIb30BaTh CBOMCTBA
nocie0BaTebHOCTEe!, (OPMYIBI CyMMbI U OOIIETO 4WieHAa MPH PEHICHUH
3aj1a4, B TOM YHCJIE 33/1a4 U3 JPYTUX YICOHBIX MTPEIMETOB U PEATbHOM KU3HU




YMeHue peniarth 3ajauu pa3HbIX TUIOB (B TOM YKCIIC HA MPOIEHTHI, JIOJIU U
4acTH, JBUKCHUE, padOTy, IIEHY TOBAPOB M CTOMMOCTh IMOKYIOK M YCIIYT,
HAJIOTH, 3aJa4il W3 OO0JIaCTH YNpaBICHUA JWYHBIMH W CEMEHHBIMU
(mHAHCAMM); YMEHHUE COCTABIIATH BHIPAXCHHS, yPaBHEHU, HEPABEHCTBA U
CHUCTEMBI IO YCJOBHIO 3aJaud, HCCIEIOBaTh IOJYYCHHOE pEIICHUE U
OIICHHWBATH IIPABIOIOAO0HOCTH MOYISHHBIX PE3yIhTAaTOB
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12

13
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YMeHHe onepupoBaTh MOHATUAMU: (DUTYpa, TOYKA, OTPE30K, NpsIMas, JIy4,
JOMaHasl, yroJ, MHOT'OYTOJbHHK, TPEYroJbHUK, PABHOOCAPCHHBIA U
PaBHOCTOPOHHHU TPEYTOJILHUKHU, TPSIMOYTOJIbHBINA TPEYrOJbHUK, MEIUaHa,
OuccekTpuca u BBICOTA TPEYroJbHHKA, YETBIPEXYTOJILHUK,
napauienorpamMmm, poMO, IPSMOYTOJIbHUK, KBAIPAT, TPATCIHsT; OKPYKHOCTB,
KpYT, KacaTeJbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpaMH; YMEHUE
peliath 3a7add, B TOM YHCJC W3 TOBCCTHCBHOW KHM3HH, HA HAXOXKJCHHE
TEOMETPHUUECKUX BEIMYUH C MPUMEHEHUEM W3yYCHHBIX CBOMCTB QHTYp U
(hakTOB

YMeHue onepupoBaTh IOHATHAMH: PaBEHCTBO (uryp, paBeHCTBO
TPEYTOJIbHUKOB; MapaUIEIbHOCTh M TEPIEHIUKYISPHOCTD TPSIMBIX, YTOJ
MEXIY NPSMBIMH, IEPICHIUKYJIISIP, HAKJIOHHAS, TIPOEKLUS, ogo0ue Guryp,
NOJ00HBIE TPEYTOJNbHUKH, CHMMETPUS OTHOCHUTEIBHO TOYKH W TPSIMOIA;
YMEHHE paclo3HaBaTh paBEHCTBO, CHUMMETPHIO U Tomobme ¢uryp,
MapaJuIENIbHOCTh U NEPIEHAUKYIIPHOCTD NMPSIMBIX B OKPYKAIOIIEM MUPE

YMeHne omnepupoBaTh MOHATHUAMH: JJIMHA, PACCTOSHHUE, Yroyl (BEIHMYHUHA
yIila, CHHYC U KOCHHYC YTJIa TPEYTrOoJIbHUKA), IJIOMIAh; YMECHUE OIICHUBATh
pa3Mepsl MPEMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHHE TIPUMEHSTh
(hopMyITBI TIEPUMETPA U TIIOMIAAA MHOTOYTOJEHUKOB, JUTMHBI OKPYKHOCTH U
IUIOIIAIM Kpyra, o0beMa NPSIMOYIOJbHOIO NapasUIe/ICIuIeaa; YMCHUC
MIPUMEHATH TPU3HAKH PABEHCTBA TPEYTrOJILHUKOB, TEOPEMY O CyMME YTJIOB
TpeyroibpHuKa, Teopemy [ludaropa, TpuroHOMeTpUYEeCKHE COOTHOIICHHS
JUISL BBIYMCIIEHHUS ITTMH, PACCTOSIHUM, TIJI0IIaAei

YMmenune  u3zo0paxarb IiIockue  (QUIypel M HX  KOMOMHAIMH,
NPOCTPAHCTBEHHbIE (QHUIYpPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WJIH CHMBOJIBHOMY
ONMCaHUIO

YMeHue onepupoBaTh HNOHSATHAMH: MPSAMOYTOJIbHAs CHCTEMa KOOPIHMHAT;
KOOpJMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOM3BEECHIE BEKTOpa Ha
YHCII0, CKAIAPHOE MPOU3BEIEHUE BEKTOPOB; YMEHHE UCIIONb30BATh BEKTOPHI
Y KOOPIMHATHI AJIs1 IPEACTaBICHHUS JaHHBIX M PELICHHUS 3a7ad, B TOM YHCIe
U3 IPYTUX Y4EOHBIX PEIMETOB U PEaIbHOM KU3HU

YMeHue onepupoBaTh MOHATHSIMU: CTOJIOMKOBBIE  KPYTOBBIE TUATrPAMMEI,
TabJIUIIEL, cpeHee aprMeTHIecKoe, Menana, HanOoJIbIlIee U HAaNMEHbIIIee
3Ha4YeHHs,  pa3Max  YHCIOBOr0  Habopa;  yMEHHE  H3BJIEKaTh,
MHTEPIPETUPOBATh U MPeoOpa3oBeIBaTh HHPOPMALIUIO, TPEACTABICHHYIO B
Tab/IMIIaX W Ha JuarpamMmax, OTPaXKarolIyl0 CBOWCTBA M XapaKTEPUCTHUKH
pEabHBIX TIPOLIECCOB M SIBICHWH; YMEHHE paclo3HAaBaThb H3MEHUWBBIC
BEJIMYUHBI B OKPYKAIOIEM MHUPE

15

YMeHue omnepupoBaTh MOHITHAMHU: CIyYalHBIA ONBIT  (CIyYaiHBIHN
9KCTIIEPUMEHT ), JJIEMEHTapHOE COOBITHE (3IEMEHTAPHBIN HCXO/T) CITy4aitHOTO
OTIBITa, CIly4aifHOE COOBITHE, BEPOSTHOCTH COOBITHS;, yYMEHHE HaXOAWTh
BEPOATHOCTH CIYYalHBIX COOBITHH B OMNBITaX C PABHOBO3MOXKHBIMHU
SJIEMEHTAapHBIMH  COOBITHSIMH; yYMEHHE peIllaTh 3aJauyd  METOA0M
OpPraHU30BaHHOIO Mepedopa M C HUCIOJIb30BAHWEM MpPaBWiIa YMHOXKEHUS,
YMEHHUE OLICHUBATh BEPOSTHOCTU PEAIbHBIX COOBITUH U SIBIIEHUH, IOHUMATh
pOJb MPAaKTUYECKH JIOCTOBEPHBIX M  MAaJIOBEPOSATHBIX COOBITHH B
OKpY’KaloIlleM MHpE M B KM3HH; 3HAKOMCTBO C INOHITHEM HE3aBHCHMBIX




CO6LITHﬁ; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YKCEN U €ro POJIBIO B MAaCCOBBIX
SIBIICHUAX

16

YMeHuUe BRIOMpATh MOAXOMSANINA U3YYCHHBIH METOJT JJIs PEIICHUS 3a/1a4H,
MPUBOJUTHh TPUMEPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEW B TPHUPOJE U
JKU3HW, pPacro3HaBaTh IPOSBIEHHE 3aKOHOB MAaTeMAaTHKH B HCKYCCTBE,
ONUCHIBATh OTAEIBHBIC BBIIAIOIINECS PE3YNbTATHI, MOJYYCHHBIE B XOJIE
Pa3BUTHS MaTeMAaTUKH KaK HayKd, MPUBOAUTH MPUMEPHl MaTEeMaTHUECKUX
OTKPBITUH U UX aBTOPOB B OT€YECTBEHHOM M BCEMUPHON UCTOPUHU




NEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITIPOBEPSEMbBIX HA OI'D 1O

MATEMATHUKE
Kon IIpoBepsieMblIii 3JIEMEHT COAEPKAHUS
1 Uwnca v BEIYUCIICHUS
11 HarypanbHbie U nienbie yncna. [Ipu3Haku AeTMMOCTH IIEJIbIX YHCEI
1.2 OOBIKHOBEHHBIC U ACCATHIHBIE TPOOH, TPOIICHTHI, OECKOHETHBIC TIEPHOIUICCKHE TpoOH
1.3 Panmonansabie uncia. ApupMeTHISCKHES OTIepaIliy ¢ PallHOHATHHBIMHA YUCITAME
14 JeiictButenbHble ynucia. ApudMETHUSCKUE ONIEPAIUH C ISHCTBUTESILHBIMU YUCIAMHU
15 Hpn6nn>i<é}£m,1e BBIYMCJICHHUS, MPaBWIa OKPYIJICHUs, MPHUKUIKA U OIICHKA pe3ysbTaTra
BBIYUCIICHHUN
2 Anrebpanyeckue BbIpaKEHHUS
2.1 BykBeHHbIe BhIpaskeHUsI (BBIPAKECHUS C IEPEMEHHBIMH )
29 Crenenp ¢ 1enbIM mokazateneMm. CTemeHb ¢ palMOHAIBHBIM MMOKaszareneM. CBoiCTBa
CTETICHH
2.3 MHoOro4wIeHb

24 Anrebpandeckast Ipo0b

ApudmeTnyeckull KOpeHb HaTypajbHOW creneHu. JleiicTBusi ¢ apudmeTHyecKuMu

25 KOPHSIMU HaTypaJbHOU CTENEHU
3 VYpaBHEHHS U HEPABEHCTBA
3.1 Lenbie u npoOHO-panoHabHbIE YpaBHEHHsI. CHCTEMBI H COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie 1 pOOHO-paIIMOHANBHBIC HepaBeHCTBAa. CHCTEMBI M COBOKYITHOCTH HEPABESHCTB
3.3 Pemienue TeKCTOBBIX 3a1a4
4 YucoBkle MOCie10BaTebHOCTH
4.1 [TocnetoBaTeTIbHOCTH, CIIOCOOBI 33 JaHUS MTOCIIEI0BATEILHOCTEH
4.2 Apudmernyeckas u reomeTpudeckas nporpeccur. PopMyiia CII0KHBIX TPOIIEHTOB
5 OyHKIUK
Oyuknus, crocoObl 3ananus ¢yHknuu. [paduk GyHxmum. OOnacTe ompeneneHus: u
51 MHOKeCTBO 3HaueHWMi ¢(yHkumn. Hymu ¢ynkmum. IIpomexyTkn 3HAKOIOCTOSHCTBA.
[TpoMexxyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MHHUMYMBI  (YHKIMH.
Haubonpiiee 1 HanMeHbIlee 3HaUeHUE (DYHKIIMN HA TIPOMEKYTKE
6 KoopauHatel Ha psIMO#i U MIIOCKOCTH
6.1 Koopaunnatnas npsamas
6.2 JlekapTOBBI KOOPAWHATHI HA IIIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuyeckne GUrypsl 1 ©X CBOMCTBa
7.2 TpeyronsHHUK
7.3 MHOTOYTOIBHUKHT
7.4 OKpYyXHOCTB ¥ KpyT
7.5 N3mepenne reoMeTpUIECKIX BETHINH
7.6 BexTopsl Ha MITOCKOCTH
8 BeposiTHOCTD U cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoecTBa

8.5 I'padbr




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJ/IBHOI'O ITIPOHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIAA YYHEHUKA

I'eometpus, 7-9 knaccel/ Atanacsa JI.C., byty3zos B.®., Kagomuer C.b. u apyrue, AkinponepHoe
obmectBo «M3marenscTBO «IIpocBemenney, 2023

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

e  Aranacsu JI.C. Uzyuenue reomerpun B 7-9 Kiiaccax: METOJIMYECKUE PEKOMEHAAIMA JUTSI YIUTEIS. —
M.: [Ipoceemenne, 2015.

e  KHM no reomerpun k yueonuky Artanacssa JI.C. 2023r

e [locobue mis monroroku yuanmxcs k OI'D mox penakuueit Amenko WU.B. 2023r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

Poccwuiickas anexTponHas mkona. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/

«SAnnpexc. YueOuuk» https://education.yandex.ru/home/
«SIKnacey . https://www.yaklass.ru/

doxkchopn https://foxford.ru/about

«Cupnyc. Onmaiiny . https://edu.sirius.onli
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