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INMOACHUTEJ/IbHAA 3AIIMCKA

['eomeTpust KaK OMH U3 OCHOBHBIX PA3/E€IOB IMIKOJIbHON MaTEMATHKH, UMEIOIINNA CBOEH 1IEJIbIO
o0ecreunTh M3y4eHHE CBOWCTB M pa3MepoB (QUTYp, WX OTHOIICHWNA W B3aMMHOE PACIIOJIOXKEHHE,
OMUPAETCS] Ha JIOTMYECKYIO, JTOKA3aTENbHYIO JIMHUIO. LleHHOCTh M3y4eHHs T'€OMETpUU HAa YPOBHE
OCHOBHOTO 001mero oOpa3oBaHHS 3aKIIOYaeTCs B TOM, 4YTO OOYYArOUIMICS YYHUTCS TPOBOAMUTH
JIOKa3aTelIbHbIE PACCYKJIEHUS, CTPOUTh JIOTMYECKHE YMO3AKIIOYEHHS, JOKa3blBaTb WCTHUHHBIC
YTBEPXKJICHHUSI U CTPOUTH KOHTPHPHUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIECHUSI «OT IPOTUBHOTO,
OTJIMYATh CBOMCTBA OT MPU3HAKOB, POPMYIHPOBATH OOPATHBIE YTBEPKICHUSI.

Bropoil nenbr0 M3yd4eHHs T€OMETPUU SBISETCA HCIOIb30BaHME €€ KAK HHCTPYMEHTA IIpU
pelIeHNUN Kak MaTeMaTUYEeCKHX, TaK M MPAKTHYECKUX 3a]ad, BCTPEUAIOIIMXCS B PEAJbHON KU3HM.
OOyJaromuiics TOJKEH HAyUYUThCS OMPEEIUTh TeOMETPUIECKYI0 (DUTYPY, ONTUCATh CIIOBAaMU JaHHBIN
yepTéX WM PUCYHOK, HAMTHU IUIOMIA[b 3E€MENbHOIO Yy4YacTKa, PaccuuTaTh HEOOXOAUMYIO IJIUHY
OTITOBOJIOKOHHOTO Ka0ensi uiu TpedyeMbie pa3Mepsl rapaxka JJisi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUMCIUTEIbHAS JMHUA B M3y4eHUM TreoMeTpuu. [Ipm pemreHnun 3agad NpakTUYECKOTO
XapakTepa OOYyYaloIIMICsl YYHUTCS CTPOUTh MATEMAaTUYECKHUE MOJENH PEAbHBIX KHU3HECHHBIX
CUTyalUi, IPOBOJUTH BBIYUCIECHNS U OLIEHUBATH aJICKBATHOCTh MOJYYEHHOI'O pe3ysIbTaTa.

Kpaiine BaxkHO TOMYEPKUBATH CBS3UM TEOMETPHUH C JPYTUMU Y4YEOHBIMHU IpeIMETaMH,
MOTHUBHPOBATh UCIOJB30BaTh OMPEIEIICHUS NeOMETPHUYECKUX (PUTyp W TMOHSATHH, IEMOHCTPUPOBATH
MPUMEHEHHE TOJIYYEHHBIX YMEHHA B (M3UKE M TEXHHUKE. JTU CBSI3M HauOoJiee SPKO BHIHBI B TEMax
«Bektopey, «puroHoMeTpudecKue COOTHOIIEHUs», «Meroa koopauHaT» u «Teopema [Tudaropay.

YueOHblii Kypc «l'eoMeTpus» BKIIOYACT CJEIYIOIIME OCHOBHBIE pa3/eibl COAEPIKaHUS:
«["eomeTpudeckue GUTypsl U UX CBOHCTBa», «l3MepeHHe reoOMEeTpUUYECKHX BETUYHHY», «JlekapToBbI
KOOPJMHATHI Ha IJIOCKOCTHY», «BeKkTopbI», «/|BrxkeHus miockoctny, «IIpeodpa3oBanus mogoous».

Ha uszyuenune yue6Horo kypca «I'eomerpusi» otBoautcst 204 gaca: B 7 kitacce — 68 gacoB (2 yaca
B HEJIEN0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEACIIO).



COJEP)KXAHUE OBYYEHUA
9 KVIACC

Cunyc, xkocunyc, tanreHc yrjioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienue TpeyronbHUKOB. TeopeMa KOCMHYCOB U T€OpEMa CHUHYCOB. PellleHHe MpakTH4eCKHUX
3a/1a4 C UCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanne moao6us. [1o061e COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpPOU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O MPOM3BEIECHUM OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bektop, mimHa (MOAynb) BEKTOpA, COHANpPABICHHBIE BEKTOPBl, IMPOTHUBOIIOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAI[MU HaJl BEKTOPaMHU.
Pa3znoxxeHne BekTOpa IO JIBYM HEKOJIMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CkaisipHoOe
IIPOU3BEJIEHNE BEKTOPOB, IPUMEHEHUE JJIsl HAXO0XKJICHHUSI IJTUH U YIJIOB.

JlexapToBbl KOOpAUHATHI HA INIOCKOCTU. YPAaBHEHUS IPSAMON U OKPYKHOCTH B KOOpPJIMHATAX,
IepeceUYeHNe OKPYKHOCTEN U MPAMBIX. MeTOl KOOpJAMHAT U €ro MIPUMEHEHNE.

[IpaBuiibHBIE MHOTOYroJIbHUKH. JIMHA OKpYy:KHOCTU. I'pangycHas M paavaHHass Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CerMeHTa.

JIBIDKEHUS! TUIOCKOCTH M BHYTPEHHUE CUMMETpPHH (GUTyp (3JIIeMEHTapHBIC IPEICTaBICHHUS).
[TapannensHbiil nepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JIMHHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHS IpOrpaMMbl ydueOHOro Kypca «leomerpusi»
XapaKTEepPU3YIOTCA:

1) naTpuoTn4yeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOLUIOMY M HACTOSILIEMY POCCUUCKOM MaTeMaTHKU, LEHHOCTHBIM
OTHOILLIEHUEM K JTOCTHKEHUSIM POCCHUHCKMX MATEMAaTHUKOB M POCCUMCKOM MAaTEMaTUYECKOM IIKOJBbI, K
UCIIOJIb30BAHUIO ATUX JOCTHKECHHI B IPYTUX HayKaX U MPUKIATHBIX cepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peamu3allid  ero Ipas,
MPEJICTABICHUEM O MAaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBICHUI,
IpoIelyp I'pa)IaHCKOro oOIiecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIECHHUIO
STUYECKHUX MPOOJEeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM OCTHXKEHUN HayKH, OCO3HaHUEM
BaKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIbHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUH NPAKTUYECKUX 3a7ad MaTeMaTH4eCKOM
HAIpPaBJIEHHOCTH, OCO3HAHMEM BA)XKHOCTH MaTeMaTHYeCKOro oO0pa3oBaHUs Ha MPOTSDKEHUU Bceei
KU3HU JUIS YCIEITHOW NPOPEeCCHOHANBHON AEATeIbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM U TMOCTPOCHHEM HHIWBUIYaJTbHOM TPAaeKTOpUM OOpa3OBaHUs MU >KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCMIUTAHHE:

CIIOCOOHOCTBIO K SMOIMOHATHPHOMY M ACTETHUECKOMY BOCIIPHUSITUIO MATEMaTHYECKUX OOBHEKTOB,
3aja4, peleHui, pacCy AeHUI, yMEHHUIO BUIETh MaTeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHHUA:



OpUEHTAaIlel B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHbIX MpEICTaBICHUN 00
OCHOBHBIX 3aKOHOMCPHOCTSX Pa3BUTHA YCJIOBCKaA, puUpoabI u OGH.IGCTBa, IIOHUMAaHHUEM
MaTeMaTUYeCKON HayKu Kak c(epbl YeIIOBEYECKOU AESITETbHOCTH, 3TANOB €€ pa3BUTHUSA U 3HAUUMOCTH
IJId pa3BUTHA HNUBUWIHM3ALIUA, OBJIAACHHUCM A3BIKOM MATCMATUKU U MaTeMaTHIECKOU KyHBTypOﬁ KakK
CPEICTBOM TIO3HAHHUA MHUpA, OBJIAJEHUEM TPOCTEUIIMMHU HaBBIKAMH  MCCJIEI0BATEIbCKOM
JACATCIIbHOCTH,

6) ¢usmuyeckoe BocnuTaHue, (PopMUPOBaAHME KYJIbTYPbI 310POBbS U IMOLUMOHAJIBLHOIO
Os1aromosty4usi:

TOTOBHOCTBIO NPUMEHSATh MaT€MaTHYeCKHe 3HaHHUS B HMHTEPECAX CBOETO 3J0POBbs, BEICHHS
3I0pOBOro oOpa3a >KW3HU (3I0pOBOE MUTAaHHWE, COATAHCUPOBAHHBIA PEKUM 3aHATHA M OTIbIXa,
perynsipHasi (pu3ndeckast akTUBHOCTD), COPMUPOBAHHOCTHIO HaBbIKa pe(hICKCUH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O K€ MpaBa IPyroro 4eJIoBeKa,

7) 3K0JIOTMYeCKOe BOCTIUTAHHE:

OpUEHTallel Ha TNpUMEHEHHEe MaTeMaTHMUeCKUX 3HaHWM [Uid peleHus 3anad B 00JacTu
COXPaHHOCTH Opr)I(aIOH_IGI\/'I CpCAbl, INITAaHUPOBAHUS MMOCTYIIKOB U OLICHKU UX BO3MOXKHBIX HOCHGI[CTBI/Iﬁ
JUISL OKPYKaroIIel Cpelibl, OCO3HAHUEM II00AFHOTO XapaKTepa SKOJIOTHYECKUX MPoOiIeM U MyTeH ux
pelieHus;

8) apanTanus K U3MEHSIOIMMCS YCJIOBUSAM CONUAJIbHON U IPUPOAHO cCpeabl:

TOTOBHOCTHHO K I[GI‘/JICTBI/I}IM B YCIOBUAX HGOHpe,Z[G.HéHHOCTI/I, IMOBBIIICHHUIO YPOBHA cBoen
KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JAesTeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIOJEH,
an06peTaTL B COBMECTHOU ACATCIIbBHOCTH HOBBIC 3HAHUA, HABBIKW 1 KOMIICTCHIIUN U3 ONIbITA APYTHUX;

HEO0OXOIUMOCThIO B (POPMHUPOBAHUU HOBBIX 3HAHUN, B TOM 4Hclie (OPMYyIHPOBATh HJEH,
IIOHATHUSA, THUIIOTE3bI 06 OG’bGKTaX U SBJICHUAX, B TOM YHCIIC PAHCC HCU3BCCTHLIX, OCO3HABATb
neduIuThl COOCTBEHHBIX 3HAHUIN 1 KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO
KaK BbI30B, TPEOYIOIIHUNA KOHTPMEpP, KOPPEKTUPOBATh IPUHUMAEMble pEIICHUS U JeHCTBUS,

(dbopMynUpOBATh U OLIEHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.
METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBrble JJornueckue aeiicTBUA:

® BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKK MATEeMATUYECKUX OOBEKTOB,
MOHITHIA, OTHOUICHWA MEXIy TMOHSATUSAMHU, (OPMYIUPOBATH OMPEICICHHUS] TIOHATHUH,
yCTaHABIMBATh CYLIECTBEHHBIA MpPHU3HAK KIAaCCHU(PUKAIUU, OCHOBAHMS JUIsi O0OOIIEHUS U
CPaBHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

® BOCIPHUHHMATh, (QOPMYIUPOBAaTH U MpeoOpa3oBBIBATH CYXKIEHHUA: YTBEPAUTEIbHBIE W
OTpUIATENIbHbIC, eAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

® BBIBIATH MaTeMaTUYEeCKHE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M NPOTHBOpeuHsi B (akrax,
JNaHHBIX, HAONIONCHUAX M YTBEPXKICHHSX, TNpeqiaraTb KPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEU U ITPOTUBOPEUYUN;

e JenaTh BBIBOJABI C UCIOJb30BAaHUEM 3aKOHOB JIOTHKH, JEAYKTHBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUH IO aHAJIOTHUH;

e pa30duparTh OKA3aTeNhCTBA MAaTEMAaTHYECKHX YTBEPXKIACHHWH (MpsAMbIE W OT MPOTHUBHOTO),
MPOBOJAWTH CAMOCTOSITETLHO HECIIOKHBIE —JOKA3aTelIbCTBA MaTeMaTU4YeCKuX  (DakKToB,
BBICTpAauBaTh apryMEHTAlMI0, MPUBOAUTH MpPUMEPhl M KOHTPIPUMEPHI, OOOCHOBHIBATh
COOCTBEHHBIE PACCYKACHHUS;

e BEIOMpaATH croco0 pemieHus: ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHUS,
BbIOMpaTh HanboJIee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).



Ba3oBrble ucciaenoBareJLCKHe AeHCTBHUA:

UCIIOJIb30BaTh BOMPOCH KaK MCCIEI0BATENbCKUNA HMHCTPYMEHT MO3HaHUA, (OPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOIINE MPOTUBOPEUHE, TNPOOIEMYy, CaMOCTOSTEILHO YCTaHABIUBATH
HUCKOMOE U JJaHHOE, POPMHPOBAThH TUIIOTE3Y, apTyMEHTHPOBATH CBOIO TTO3UIUI0, MHCHHCE;
HpOBO,Z[I/ITI: 110 CaMOCTOATCIIBHO COCTaBHeHHOMy HJIaHy HGCHO)KHBIﬁ 3KCHepI/IMeHT, HGGOHBLHOG
WCCJICIOBAHKE IO YCTAaHOBIIEHHWIO OCOOEHHOCTEH MAaTeMaTU4YecKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITENILHO (HOPMYIHPOBATH OOOOINEHUST W BBIBOJABI 1O PE3yJbTaTaM IMPOBEAEHHOTO
Ha6JHOI[eHI/I$I, HUCCIICAOBaHUs, OLICHUBATh I[OCTOBepHOCTB HOJ'IyLIeHHBIX pe3yHBTaTOB, BBIBOJIOB
1 0000IIEHHH;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, & TAKXKE BBIABUTATH MPEIIIOIOKEHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJIOBI/IHX.

Pabora ¢ undopmaumeii:

BBISIBJISITH HEJOCTATOYHOCTh W HM30BITOYHOCTh WH(OpMALUW, NAaHHBIX, HEOOXOMMUMBIX MIJIst
pELICHUS 3a/1a4H;

BbIOMpaTh, AaHAIU3UPOBATh, CUCTEMATU3UPOBATH U HUHTEPIPETUPOBATH HH(POPMAIIIIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BBIOUpaTh QopMy mpencTaBicHHs HHQOpPMAIMM W WUIIOCTPUPOBATH peEIIaeMble 3aJauu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OIICHUBATh HAAEKHOCTh HMHMDOPMAMM TIO KPUTEPUSM, NPEIIOKCHHBIM YUHTEIEM WU
c(hOpMYyIIMPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYXICHHS B COOTBETCTBUU C YCIOBHSIMU M ILEISMH
oO01IeHus, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PECHHUSI B YCTHBIX M MHChMEHHBIX
TEKCTaX, [aBaTh MOSCHEHUS IO XOAy pEIICHHS 3aJadd, KOMMEHTHPOBATh ITOJYYCHHBIN
pe3yibTar;

B XO0/€¢ OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIA€MOH TEMBI, MPOOJIEMBI,
pemiaeMoii 3a/1a4u, BBICKA3bIBATh MJICH, HAICJICHHBIC HA MMOUCK PEIICHHS, COTIOCTABISATH CBOU
CYXJIEHUS C CYXICHUSAMH APYIHX YUACTHUKOB JTHAJIOTa, OOHAPYKHUBATh Pa3iIMYUe U CXOJICTBO
HO3UIHIA, B KOPPEKTHOU popme GOopMyIHpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHUS;
OpPEICTaBIIATh PE3yJNbTaThl pPELICHUS 33Ja4yH, SKCIEPUMEHTa, MCCIEOBaHUs, NPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYE€TOM 3ajad MpEe3eHTAlud M
0COOEHHOCTEH ayJIUTOPHH;

NOHMMAaTh M HUCMOJb30BATh IMPEUMYIIECTBA KOMAHTHOW M HMHIUBUAYaJIbHOW paboOTHI IpH
peleHrH yueOHbIX MaTeMaTHUECKUX 3a/a4;

NPUHUMATh IIeJIb COBMECTHOM JESTENbHOCTH, IUIAHWPOBATh OPraHU3AIMI0 COBMECTHOM
paboThl, pacrpenensaTs BUAbI padoT, JOTOBapUBATBhCS, OOCYXIAaTh IMPOLECC U PEe3ysbTaT
paboThl, 000011aTh MHEHHS HECKOIBKUX JTFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTbl (00CyXIeHHsS, OOMEH MHEHHUSIMH, MO3TOBbIC
IITYpPMBl U JIPYTHE), BHIIOJHATH CBOIO 4acTh PabOThl M KOOPAMHHPOBATH CBOU JCUCTBUS C
JIPYrUMH 4YWIEHAMH KOMAHJIBI, OICHWBATh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOXYKT IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aIlOPUTM PELICHMs 3ajJaud (WIM €ro 4acTb), BHIOMpATh
crnoco0 pemeHus ¢ Y4€TOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C yU€TOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTE/JICKT:

e BIAJCTh CIOCO0AMH CaMONPOBEPKH, CAMOKOHTPOJISI IMpollecca W pe3yibTaTa peIICHUS
MaTeMaTUUYeCKOM 3aJ1auH;

® [IPEIBHUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NPH pEIICHUH 3aJayd, BHOCHUTH
KOPPEKTHUBBl B JCATEIBPHOCT HAa OCHOBE HOBBIX OOCTOSITENHCTB, HAWJIEHHBIX OIIHUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

® OICHMBAaTh COOTBETCTBUE pe3yJibTaTa MACSITEILHOCTA ITOCTABJICHHOW LEIH W YCIOBHSM,
OOBSCHATh TPUYMHBI JOCTHIKCHHUS WJIM HEIOCTHD)KCHHS IIeJIM, HAaXOJIUTh OIIHUOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K xoniy o0y4yenus B 9 kjacce oOyJaronuics MOTyIUT CICAYIONTUE TPEIMETHBIC PE3YJIbTATHI:

3HAaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOJUTh C MX IMOMOIIBI0 Pa3TUYHBIE
3JIEMEHTHI MPSAMOYTOJILHOIO TPEYTOJIbHUKA («PEIIeHHE IPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxoauTs
(c MOMOIIBIO KATBKYJIATOPA) AJTUHBI U YTIIBI JJIs1 HETAOJMUYHBIX 3HAUCHUH.

[Tonb30BaTbes GopMysiaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM IS
HAXO0XJICHUS COOTHOIICHUHN MEXy TPUTOHOMETPHUYESCKUMH BETUIMHAMHU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKIEHHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYTroJabHUKA («PElIeHUE TPEYTOILHUKOBY), TPUMEHSITh UX MPU PEIICHUN T€OMETPHUYECKHUX 3a]1ad.

Bnaners monsTHsSMH npeoOpa3oBaHUs MOA00HS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJA00HBIX
¢uryp. Ilonap3oBaThCs CBOMCTBAMHU MOMOOWS TPOU3BONBHBIX (UTYP, YMETh BBIYHCIATH ITMHBI U
HAXOJUTh YIIIbl y OJ0OHBIX Guryp. [IpumeHsTh cBOIcTBa MO00MS B MPAKTUUYECKHUX 33/7a4ax. Y METh
MPUBOUTH PUMEPHI TOJOOHBIX QUTYDP B OKPYKAIOIIEM MHpE.

[Tonb30BaThcs TeopeMaMH O MPOU3BEACHUU OTPE3KOB XOpHA, O IPOU3BEJIECHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOPaMHU, MOHUMATh UX T€OMETPUYECKUIN U PU3NYECKUIT CMBICI, TPUMEHSTDH UX
B PEIICHUH T€OMETPUYECKUX M (PU3MUECKUX 3ajad. [I[pUuMeHsTh CKaJIpHOE MPOM3BEICHUE BEKTOPOB
JUTSL HAXOKJICHUSI ITUH U YTJIOB.

[Tonp30BaThCst METOIOM KOOPAMHAT Ha TJIOCKOCTH, IPUMEHATH €T0 B PEIICHUH T'€OMETPUUYECKUX
U TIPAKTUYECKUX 3a/a4.

Brnagerp TOHATHSIMH TPaBHJIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPY)XKHOCTH, JUIMHBI JyT'H
OKPYXKHOCTH M paJliaHHON Mephl YIila, YMETh BBIUMCIATH IUIOMIAAL Kpyra U ero yacrei. IlpuMensars
MOJTyYEeHHBIC YMEHHSI B PAKTUYCCKUX 3a/1a4ax.

Haxoaute ocu (MM LEHTPbI) CUMMETpUU (UTYp, NPUMEHSATH JBIXKEHHUS IIJIOCKOCTU B
IIPOCTEUIINX CIIydasiX.

[TpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYecKUue MOJIEIH IS 3ajad
peTbHON JKM3HM ¥ TIPOBOJUTH COOTBETCTBYIONIME BBIYHCICHUS C MPUMEHEHUEM MOA00US U
TPUTOHOMETPUIECKUX QYHKITUN (TTOJIB3YSICh, TJIe HEOOXOAMMO, KAIBKYIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
Konuuecmeo uacos dnexmponnvie
,‘?/2;1 Haumenoganue pazoenoe u mem npozpammol Beeso Koumponsnsvte  Ilpakmuueckue 06 p%l;ff;::::z, vle
paoomot paoomot pecypent
Tpuronomerpus. Teopembl KOCUHYCOB U CUHYCOB. 16 1 Bubmuotexa [IOK
Pemenue TpeyrosbHIKOB https://m.edsoo.ru/7f41al2¢
[IpeoOpazoBanue mogodus. Merpuueckue 10 1 bubnuotexa [JOK
COOTHOIIICHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
Bbubmunoreka LIOK
Bexropei 12 ! https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
JlexapTOBBI KOOPAUHATHI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/7f41al 2
[IpaBuibHBIE MHOTOYTOJTBHUKU. J[TrHA Bubsmorexa [IOK
OKPY>KHOCTH ¥ ILIOMIAAb Kpyra. Beraucienue 8 https://m.edsoo.ru/7f41al 2
Ioniaaei — *
JBH>KeHUS MIOCKOCTH 6 1 bubmmorexa HOK
https://m.edsoo.ru/7f41al2c
[ToBTOpeHME, 0000IIEHNE, CHCTEMAaTH3alIHsl 3HAHUN 6 1 Bubmzorexa LHOK
’ ’ https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 67 6 0



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

Ne

n/n

IJIaH

¢axr

Haumenosanue pazoenoe u mem
npozpammul

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC

Konuuecmeo uacoe

Jlama uzyuenusn

ueckue
pabomur

pabomur

Bcezo K 1p
|

IUIaH ‘ takt

IJIaH

(axT

Dnekmponnwvie (ughposwie)
o0pazoeamenbHble Pecypcol

IYETBEPTbH
Tema 1: TPUTOHJIMETPHUSL.
TEOPEMbI KOCUHYCOB 1
CHUHYCOB. PEHIEHUE 15 1
TPEYT'OJIBHUKA. Tpuronomerpus. Teopembi
KOCHHYCOB M CUHYCOB. PelieHue TpeyroJbsHUKOB
1 Ornpenenenne TPUrOHOMETPUUECKUX 1 02.09 bubmmoreka [JOK
' ¢byakuwmii yrios ot 0° mo 180° https://m.edsoo.ru/8al424bc
2. DopmyJIbl TPUBEICHUS 1 04.09
3. TeopeMa KOCUHYCOB 1 09.09 bubmorexa LIOK
https://m.edsoo.ru/8a14336¢
4. Teopema KOCUHYCOB 1 11.09
bubmmoreka [JOK
> Teopema kocuHycos ! 16.09 https://m.edS(I)lo.ru/ 8al42dSe
6. Teopema cunycoB. Jlnarnocruueckasi 1 18.09 bubmuorexa [JOK
padora https://m.edsoo.ru/8al42¢8a
7. Teopema cuHycoB 1 23.09
8. Teopema cuHycoB 1 25.09
9 HaxoxneHnue njiuH CTOpOH U BEJIMYUH 1 02.10 bu6mmoreka [IOK
YIJI0B TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0
10. Pemienue TpeyroabHUKOB 1 07.10 EES::I/{/(;:.Ge?S(I)l()(.)rI;/SaI 42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0

ﬁl Koauuecmeo uacoes Jlama uzyuenusn
mwian | dakr Haumenosanue pazoenoe u mem - daxr dnekmpounwvie (ughposwie)
npozpammul Bcezo Koump e obpazoeamenvHule pecypcul
padomut padomut
mwiad | dakr
bubnnorexka HOK
11. Pemienue TpeyroabHUKOB 1 09.10 https://m.e dscI)_E).ru 18214240
12. Pemenue TpeyroapHUKOB 1 14.10 EES::I;I/(SZ?S(I){)%E/SM 4220
13. Koumponvnasa paboma no meme 1 1 16.10 bubanorexa HOK
«Pewenue mpey2onpvHuKo6» https://m.edsoo.ru/8al42ac0
14, IIpakTueckoe NIPUMEHEHHUE TEOPEM 1 21.10 bubmmoreka [IOK
CHHYCOB M KOCHHYCOB https://m.edsoo.ru/8al42c3c
15, IIpakTueckoe NIPUMEHEHHUE TEOPEM 1 7310 bubmmoreka [IOK
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8a14392a
IIYETBEPTD
Tema 2: IPEOBPA3OBAHHUE
nHoa0busA. METPUYECKHUE 10 1
COOTHOIINEHMHA B OKPYKHOCTH
16. AHanu3 KOHTpoJIbHOU paboThl. [loHsTHE 1 06.11 bubmmoreka [IOK
0 MpeoOpa3oBaHUU TTOTO0US https://m.edsoo.ru/8al43ab0
17 COOTBETCTBEHHBIC JIIEMEHTBI ITOJ00HBIX 1 11.11 bubmuorexa [JOK
' buryp ' https://m.edsoo.ru/8al43de4
13, g;:;;eTCTBeHHBIe 3JIEMEHTHI MOJOOHBIX 1 13.11
TeopemMa 0 TpOU3BENEHUN OTPE3KOB 1
19. XOpJI, TEOpEMa O IPOU3BEACHUHU 18.11 bubmuorexa [JOK
OTPE3KOB CEKYIIHX, TEOPeMa O KBaJApaTe https://m.edsoo.ru/8a14406e
KacaTelnbHOU
Teopema 0 mpou3BEAECHUN OTPE3KOB 1
20. XOpA, TeOpeMa O NPOU3BEACHUU 20.11 bubmmoreka [IOK
OTPE3KOB CEKYIINX, TEOPEMa O KBaJpaTe https://m.edsoo.ru/8al441a4
KacaTelbHOU



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4

Ne

Konuuecmeo uacoe

Jlama uzyuenusn

n/n
mwian | dakr Haumenosanue pazoenoe u mem - daxr dnekmpounwvie (ughposwie)
npozpammul Bcezo Koump e obpazoeamenvHule pecypcul
padomut padomut
mwian | dakr
Teopema 0 mpon3BEAECHUN OTPE3KOB 1
71 XOpJI, TEOpEMA O IPOU3BEACHUU 2511 bubmmoreka [JOK
’ OTPE3KOB CEKYIINX, TeOpeMa O KBajpare ’ https://m.edsoo.ru/8a1442da
KacaTeJIbHOU
2 [IpuMeHeHHEe TeOpEM B PELLICHUH 1 2711 bubmmoreka [IOK
’ TCOMETPUUYECKHX 3a/1a4 ’ https://m.edsoo.ru/8a143f06
23 [IpuMeHeHne TeopeM B peLLIEHUH 1 02.12 bubanorexka HOK
' TE€OMETPHUUYECKUX 3a7a4 ' https://m.edsoo.ru/8al443fc
24 [IpuMeHeHHEe TeOpEM B PELLICHUH 1 04.12 bubmmoreka [IOK
’ T€OMETPUUYECKHX 3a/1a4 ’ https://m.edsoo.ru/8a144578
Konmponvnaa paboma no meme
25 «Ilpeobpaszosanue noooobus. 1 1 09.12 bubanorexa [HOK
) Mempuueckue cOOTHOLIIEHHS B ) https://m.edsoo.ru/8al447a8
OKPY:KHOCTH»
Tema 3: BEKTOPBI 12 2
26 éﬁ;ﬁﬁiﬁlﬁf zgzzggoia?;,;qecmﬁ n 1 11.12 bubmorexa [IOK
' . ' ' https://m.edsoo.ru/8a144960
T€OMETPUUYECKUN CMBICT BEKTOPOB
27 CnoxxeHue ¥ BBIYUTAHHUE BEKTOPOB, 1 16.12 bubmmoreka [JOK
' YMHO)XCHHE BEKTOpa Ha YHCIIO ' https://m.edsoo.ru/8al44a8¢c
3. CrnosxeHue 1 BHIYUTaHHUE BEKTOPOB, 1 18.12
YMHOKEHUE BEKTOpa Ha YUCIIO
29 CnoxkeHue ¥ BbIYUTAHHUE BEKTOPOB, 1 23.12 bubmmoreka [JOK
) YMHOXXCHHE BEKTOPa Ha YHCIIO ) https://m.edsoo.ru/8a144d52
30. Paznoxxenue BekTopa 1o ABym 1 2512
HEKOJUTMHEAPHBIM BEKTOpaM
31 Koopaunatsl BekTopa 1 30.12 bubmorexa [IOK
: https://m.edsoo.ru/8al44fbe

10



https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe

Ne

Konuuecmeo uacoes

Jlama uzyuenusn

n/n
mwian | dakr Haumenosanue pazoenoe u mem - daxr dnekmpounwvie (ughposwie)
npozpammul Bcezo Konmp Mpaxmunecrue obpazoeamenvHule pecypcul
pabomur pabomur
| TiaH ‘ ¢axr
I YETBEPTDH
“ SI;&JIHPHO: nggSBGI[eI;I/Iz BeI;TOpOB, 1 01 Bubmorexa [IOK
' 1O TIPUMEHEITHE JUTA HAXOAICHHA JUTHI ' https://m.edsoo.ru/8a14539c¢
U yTJIOB
33 Sriaﬁﬂiioeigggg o Haxoxen w1 15.01 Bubmiorexa LIOK
' P a A a ' https://m.edsoo.ru/8al4550e
U yTJIOB
Bbu6nuoreka [JOK
34. Pemenue 3aga4 ¢ moMoIb0 BEKTOPOB 1 20.01 https://m.edsoo.ru/8al 44c3a
bu6mmoreka [IOK
35. Pemenue 3aga4 ¢ moMoIIb0 BEKTOPOB 1 22.01 https://m.edso0o.ru/8al 458¢4
36, [IpymeHeHne BEKTOPOB IS pelleHus 1 2701
3a1a4 GU3NKU
37 Konmponvnasa paboma no meme 1 1 2901 bubmmoreka [IOK
’ «Bexmopuy ' https://m.edsoo.ru/8a145b08
Tema 4: TEKAPTOBbBI KOOP/IMHATBI HA 9 1
IJIOCKOCTH
AHanu3 KOHTPOJIEHOU PabOTHI.
38. JlekapTOBBI KOOPIMHATHI TOUEK Ha 1 03.02
TJIOCKOCTH
. Bbu6nuoreka [JOK
39. ¥ PaBHEHHE NPAMOTi ! 05.02 https://m.edsoo.ru/8al45c48
40. YpaBHEHUE PAMOI 1 10.02
Bbu6nuoreka [JOK
41. ¥PaBHEHHE OKPYKHOCTH ! 12.02 https://m.edsoo.ru/8al4635a
42 Koopaunatsl Touek nepecedyeHust 1 17.02 bubmuorexa [JOK
' OKPY>KHOCTH H IIPSIMOI ' https://m.edsoo.ru/8a146620

11



https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

Ne

Konuuecmeo uacoe

Jlama uzyuenusn

n/n
mwian | dakr Haumenosanue pazoenoe u mem - daxr dnekmpounwvie (ughposwie)
npozpammul Bcezo Konmp Mpaxmunecrue obpazoeamenvHule pecypcul
pabomur pabomur
mwiad | dakr
MeTo KOOpAMHAT IIPU PEIIEHUN
43. T€OMETPUYECKHX 3a/1a4, IIPAKTUYECKUX 1 19.02
3aa4y
MeTo KOOpAMHAT IIPU PEIIEHUN
44. T€OMETPUYECKUX 3a/1a4, IIPAKTUYECKUX 1 24.02
3aa4y
MeTo KOOpAMHAT IIPU PEIIEHUN
45. T€OMETPUYECKUX 3a/1a4, IIPAKTUYECKUX 1 26.02
3aa4y
46 Koumponvnasn paﬁgma no meme . . 03.03 BuGmorexa LJOK
’ Wlexapmosui koopounamst na ’ https://m.edsoo.ru/8al46e0e
na0CKOCHUY
Tema 5: IPABUJIBHBIE MHOI'OYT'OJIBHUKU.
JAJIMHA OKPYKHOCTH U IVIOIAZIb KPYTA. 8
BbIYUCJIEHUE IVIOIIAJIEU
47 ?IHZEE;L?;:;I?\?;I;;I(? ; g)?fl?:lill/l 1 05.03 Bubmorexa LIOK
’ P T ’ ’ https://m.edsoo.ru/8al46fda
BBIYHCIICHUE UX DJIEMEHTOB
Bbu6nuoreka [JOK
48. Uucno n. [InuHa OKpYKHOCTH 1 10.03 https://m.edsoo.ru/8al472c8
bu6mmoreka [IOK
49. Uucno z. [InuHa OKpYKHOCTH 1 12.03 https://m.edso0o.ru/8al4714c
50. JUIMHa Ayru OKpY’KHOCTH 1 17.03
Bbu6nuoreka [JOK
ST Pazmanas mepa yria ! 19.03 https://m.edsoo.ru/8al4714c
Bbu6nuoreka [JOK
52. [Tnomane kpyra, cekTopa, CErMeHTa 1 24.03 https://m.edsoo.ru/8al 47426
53. [Imomane kpyra, cekTopa, CerMeHTa 1 26.03 bubmuorexa [JOK

12



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426

Konuuecmeo uacoe

Jlama uzyuenusn

n/n
mwian | dakr Haumenosanue pazoenoe u mem - daxr dnekmpounwvie (ughposwie)
npozpammul Bcezo Konmp obpazoeamenvHule pecypcul
pabomur
mwiad | dakr
https://m.edsoo.ru/8a147750
IVYETBEPTbH
bu6mmoreka [IOK
54. [Tnomane kpyra, cekTopa, CErMeHTa 1 07.04 https://m.edsoo.ru/8al47750
Tema 6: ABUKEHUS IVIOCKOCTH 6 1
bu6mmoreka [IOK
55. ITonsaTHe 0 ABMXKEHUH IIOCKOCTH 1 09.04 https://m.edsoo.ru/8al 4782
. Bbu6nmuoreka [JOK
56. [TapannensHbIN IEpEHOC, TOBOPOT 1 14.04 https://m.edsoo.ru/8al 4716
57. [TapannensHbIN IEPEHOC, TOBOPOT 1 16.04 Eggg'lf/ﬁee?sg)orﬁ/&l 4716
58. [TapannenbHbIN TEPEHOC, TOBOPOT 1 21.04
Koumponvnasa paboma no memam
59 «lIpasunvnvie MHO20Y201bHUKU. 1 1 23.04
’ Oxpyxcnocme. /leusrcenusn )
NJI0CKOCU)
. Bbu6nuoreka [JOK
60. [TapannensHbIN IEpEHOC, TOBOPOT 1 28.04 https://m.edsoo.ru/8al 480e2
61, i}l)gfeﬂeﬂne JBUKEHUN MTPU pELICHUN 1 30.04
Tema 7: IOBTOPEHUE, OBOBIIIEHUE, 6 1
CUCTEMATHU3ALIUA 3BHAHUU
[ToBTOpenue, 06001IeHNE,
62 cuctemaTusanus 3Hanuil. amepenue 1 05.05 bu6mmoreka [IOK
' TE€OMETPHUUCCKUX BEITHYHUH. ' https://m.edsoo.ru/8a148524
TpeyroabHUKH
63 Ilpomesrcymounasa ammecmayus 1 1 07.05
' (Umozosas konmponvnas paboma) '

13



https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

Ne

n/n

IJIaH

¢axr

Haumenosanue pazoenoe u mem
npozpammul

Konuuecmeo uacoe

Jlama uzyuenusn

Bcezo K 1

IIaH

7 Ip ueckue
pabomur pabomur

¢axr

IJIaH

(axT

dnekmpounwvie (ughposwie)
o0pazoeamenbHble Pecypcol

64.

[ToBTOpenue, 0600IIEeH e,
CHCTeMaTHu3allus 3HaHUH.
[TapannensHbIC U IEPIICHIUKYISIPHBIC
psiMbIe

12.05

Bbu6nmuoreka [JOK
https://m.edsoo.ru/8a148650

65.

[ToBTOpenue, 06001IeHNE,
cucrtemaTtusanus 3HaHuil. OKpyKHOCTb
u Kpyr. ['eoMeTpruyeckue nocTpoeHHs.
VYTibl B OKPY>KHOCTH

14.05

66.

[ToBTOpenue, 0600IIEeH e,
cHCTeMaTHu3aIys 3HaHuM. Brmmcanueie u
ONMCaHHBIE OKPYKHOCTU
MHOT'OYTOJIbHUKOB

19.05

67.

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3allus 3HaHUI

21.05

OBILIEE KOJIMYECTBO YACOB 11O
IMPOI'PAMME

67 6 0
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https://m.edsoo.ru/8a148650

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI

9 KVIACC

Koo
npoeepsaemozo
pe3yribmama

Ilpogsepsaemuie npeomemmnsie pe3ynbmantvl 0C60EHUA OCHOBHOIL
00pazoeamenbvHoil NPOPAMMBL OCHOBHO20 00ULe20 00pa3oeanus

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETPHUYECKUE (YHKIMH OCTPHIX YIJIOB, HaXOIHWTh C HX
MIOMOUIBIO PA3JIMYHBIE AIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pEIICHHE
MPSIMOYTOJIBHBIX TPEYTrOJIBHUKOBY). HaxomuTh (¢ MOMOIIBIO KaJbKYJIATOPA)
AJIUHBI U YTIIbL JJIs HeTa6JII/I‘IHBIX 3HA4YCHUU

6.2

ITons30BaThCA (bOpMy.HaMI/I NpUBCACHNUA U OCHOBHBIM TPUTOHOMCTPUUCCKUM
TOXACCTBOM JIsI HAXOXACHU A COOTHOIICHUM MCKAY TPUTOHOMCTPUICCKUMHA
BEINM4YnHaMu

6.3

Hcnonbs3oBaTh T€OpeMbl CUHYCOB U KOCHHYCOB JJII HAXOXKJICHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYTOJbHUKOBY), MPUMEHATh UX TMPH
pElIeHUU T€OMETPUYECKUX 3a]1a4

6.4

Bnagere moHaTusmMu — mpeoOpa3oBaHUS — MOJOOMS, COOTBETCTBEHHBIX
AJeMEHTOB Tom00HBIX  ¢uryp. Ilombp3oBaThes CBOWCTBAMH — TIOJ00US
MPOU3BOJILHBIX (UTYp, YMETb BBIUUCIATH JJIUHBI U HAXOOUTh YIJIBI Y
nmoaoOHbIX ¢Guryp. [IlpumMeHsaTh cBOKCTBAa MOMOOMS B MPAKTHUYECKUX 3aavax.
YMeTb NPUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOLIEM MUDE

6.5

[Tonmp30BaThbest TEOpEMaMK O TIPOM3BEACHUU OTPE3KOB XOP/I, O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, O KBaJpaTe KacareabHOU

6.6

[Tonmp30BaTbcs BEKTOpaMH, NMOHMMATh HMX T'€OMETPHUECKUH U (hU3HYECKH
CMBICJI, IPUMEHATh MX B PEIIEHHMM F€OMETPUYECKHX U (PU3MUYECKHX 3ajad.
IIpuMeHATH CKaJSIPHOE IPOU3BEIACHUE BEKTOPOB Ul HAXOXKIACHUS UIMH U
YTJIOB

6.7

ITons30BaThCA MCETOAOM KOOpAWMHAT Ha IIJIOCKOCTH, INPHUMCHATHL €ro B
PCHICHUU IT'COMCTPUYICCKUX U IMMPAKTUYICCKUX 3ada1

6.8

Bnagers NMOHATHSAMU NPaBUIBHOTO MHOIOYTOJIBHHMKA, JUIMHBI OKPY>KHOCTH,
JUIMHBl JYTM OKPYKHOCTH M pPaJAUaHHOM Mephl yria, yMETb BBIYUCIATH
wiouaas Kpyra M ero 4vacreid. IIpuMeHsAThP DOdyyeHHBIE YMEHHS B
MIPAKTUYECKHUX 3a/1a4ax

6.9

Haxomuth ocu wiM UEHTPbl CUMMETPUH (QUTyp, NPUMEHSATH JABHKCHUS
MJIOCKOCTH B MPOCTEUIIUX CIydasx

6.10

[IpuMeHATh MONydyeHHBbIE 3HAHMSI Ha IPAKTUKE — CTPOMTh MaTeMaTU4ECKHE
MOJENM [UIsl 3a7ad pEeaJbHOM JKU3HU U IPOBOIAUTH COOTBETCTBYIOIIME
BBIUUCIICHUS] C NPUMEHEHHEM IOJ00US M TPUTOHOMETPUYECKHUX (DYHKIMH
(TIOJIB3YSCh, T7Ie HEOOXOIUMO, KAIBKYIISATOPOM)
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

9 KUIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
6 ['eomeTrpus

6.1 Cunyc, kocuHyc, TaHreHc ymioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAeCTBO. DOPMYJIbI IPUBEICHUS

6.2 Pemienue TtpeyronbHukoB. TeopemMa KOCMHYCOB UM TEOpeMa CHHYCOB. PelieHue
IIPAKTUYECKHX 33Ja4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB

6.3 [TpeobpaszoBanue monodus. [1omodre cOOTBETCTBEHHBIX IIEMEHTOB

6.4 Teopema o npounsBeneHUn OTPE3KOB XOPJI, TEOPEMbI O NPOU3BENCHUH OTPE3KOB CEKYILUX,
Teopema O KBaJparTe KacaTelIbHOU
Bektop, nmnuHa (MOAyNb) BEKTOpa, COHANpaBlIE€HHbIE BEKTOPHI, MPOTHUBOIOIOKHO

6.5 HaIlpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIlUU HaJ
BeKTOpaMH. Pa3nokeHne BeKTOpa Mo IByM HEKOJIJIMHEAPHBIM BEKTOPAM

6.6 Koopnunater Bektopa. CkanspHOE€ NpPOU3BEACHUE BEKTOPOB, NPUMEHEHUE IS
HAaxO0>KJICHUsI IJTUH U YTJIOB
JlekapToBbl KOOpAMHATBI Ha IIJIOCKOCTH. YPAaBHEHHUS IIPSIMOM U OKPYKHOCTH B

6.7 KOOpJMHATAaX, IIEPECEUCHHE OKPYKHOCTEM | mpsiMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHE

6.8 [IpaBuiIbHBIE MHOTOYTOJILHUKH

6.9 Jnuna OKPYXKHOCTH. I'panycHas m panuaHHas Mepa yria, BBIYMCIEHUE JIMH YT
OKpPYXHOCTEN

6.10  Ilnmomaxnp Kpyra, CEKTOpa, CETMEHTA

6.11 JIBUM>KEHHUS TIJIOCKOCTH ¥ BHYTPEHHHE CUMMETpUH (DUTYD (PJI€MEHTApHBIC TTPEICTABICHHS).
[TapannensHbiii nepenoc. [ToBopoT

ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUW S OCHOBHOM OBPA3OBATEJBLHON ITPOI'PAMMBI OCHOBHOT'O

OBHIEI'O OBPA30OBAHUA
Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUS
NPOBEPSIEeMOr0 = OCHOBHOM 00pa30BaTe/IbHON MPOrpPaMMbl OCHOBHOIO 00111ero 00pa3oBaHus
TpeOOBaHUS Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATUSMU: MHOXECTBO, TOAMHOXECTBO, ONEpALUN HAJ
MHO’KECTBAMU; YMEHHUE ONEpUPOBATh MOHATHAMU: rpad, CBA3HBIN rpad, AepeBo,
[IUKJ, IPUMEHATh UX MPH PEIICHUH 3a/1a4; YMEHUE HCII0JIb30BaTh rpaduyeckoe
MIPEICTABICHNE MHOXKECTB JUIsl ONKMCAHUS PEaIbHBIX MPOLIECCOB U SBJICHUM, IIPU
peLIeHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB

VYMeHue omnepupoBaTh NOHSATUSIMU:  OINpEACNICHHE, aKCuoma, TeopeMa,
JIOKa3aTeNIbCTBO, YMEHHE PACIO3HABAaTh WCTHHHBIC U JIOKHBIE BBICKA3BIBAHMS,
HNPUBOAUTH IIPUMEPLI U KOHTPIPUMEPHL, CTPOUTH BBICKA3BIBAHUS U OTPHULAHUS
BBICKA3bIBaHUH

YMeHne ornepupoBaTh HMOHATHUSMU: HATYPAJIbHOE YHUCIIO, MPOCTOE U COCTAaBHOE
YUCJO, JEIMMOCTh HATypaldbHBIX YHCEIN, MPHU3HAKH IEIMMOCTH, IEJI0€ YHCIIO,
MOJYJIb YHCJIa, OOBIKHOBEHHAsI Ipo0b M JecsATUYHAsT ApOOb, CTAHIAPTHBIA BUJ
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Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJIbTaTaM OCBOEHHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHUs
Ha ocHoBe PT'OC

YHClla, palMOHAIbHOE YHCIO, HppalloHaIbHOE 4YHCIIO, apudmerndeckuit
KBaJIpaTHbI KOPEHb; YMEHME BBIIOJHATH ACUCTBUS C YMCIAaMH, CPaBHUBAThb U
YHOpAIOYMBATh 4YHCIIA, MPEACTABIATh YHCIA Ha KOOPAMHATHOW MPSIMOM,
OKPYIJIATh YMCJIA; YMEHUE AeNaTh IPUKHUKY U OLEHKY pe3ybTaTa BHIYUCIECHUN

YmMmenne OnecprupoBaTh IIOHATUAMMU. CTCIICHb C OeJIbIM II0Ka3aTciiEM,
apuMeTUYECKH KBaJpaTHBIH KOPEHb, MHOTOUICH, ajreOpanveckas Apoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOH CTEMEeHHM OOJbIIe €IMHULIBL
YMEHHUE BBITIOJIHATH Pacy€Thl 10 GopMyrnaMm, MpeoOpa3oBaHus IENbIX, APOOHO-
PaLMOHATIBHBIX BBIPAXEHUN U BBIPAKEHUM C KOPHSAMH, Pa3JIOKEHUE MHOIOUYJICHA
Ha MHOXHTEJIH, B TOM YHCJIE C UCTIOIB30BaHUEM (OPMYIT Pa3HOCTH KBAJIPATOB U
KBajJpaTa CyMMBI U Pa3HOCTH

YMeHHE ONepUpOBaTh MOHATHUSAMHU: YKMCIOBOE PAaBEHCTBO, YPAaBHEHHME C OJHOMN
MEPEMEHHOI, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHOW; yMEHHue
pemlaTh JUHEWHbIE W KBaJpaTHble ypaBHEHHs, JIpOOHO-pallMOHATbHbIC
ypaBHEHUS C OJHOM TIEPEMEHHOM, CHCTEMBbI JABYX JIMHEHHBIX YpPaBHEHUH,
JINHEHBIE HCPAaBCHCTBA U UX CHUCTCMbI, KBAAPAaTHBIC U I[pOGHO-paI_[I/IOHa.HBHBIe
HEPAaBEHCTBA C OJTHOM MEPEMEHHOM, B TOM YKCiIe IPU PEeUIeHUH 3a7ad U3 JPYTux
npeaMeToB M MPAKTUUYCCKUX 3aaayd; YMCHHC HUCIOJb30BATH KOOPAWHATHYIO
OpSIMYI0O M KOOPJIMHATHYIO IUIOCKOCTH Ui M300pakeHUs peUIeHU ypaBHEHUH,
HCPAaBCHCTB U CUCTCM

YMeHue onepupoBaTh HOHATUAME: (GYHKLUS, TpaduK QYHKIUHN, HYIH QYHKIUH,
IPOMEXYTKH  3HAKOMOCTOSHCTBA, IIPOMEXYTKH BO3pAacTaHus, yOBIBaHWA,
HauOoJpIllee W HaWMEHbIIEe 3HAa4YeHHUs (YHKIMM;, YMEHHE OIEpPHpPOBATH
HOHATHSAMU: TIPSIMasi MPOIOPIMOHATIBHOCTD, JIMHEWHasT (QYHKIMS, KBaApaTHIHAS
byHKIMSI, 0OpaTHas NPONMOPIHMOHATLHOCTh, Mapaboiyia, TumnepOoia; yMEHHE
CTpOUTH TpaduKu QYHKIUH, UCIOIB30BATh TPAPUKHU ISl ONpPEACTICHUS CBOMCTB
IPOLIECCOB U 3aBUCUMOCTEH, /ISl pELICHUS 3a0a4 U3 IPYTrUX Y4eOHbIX IPEIMETOB
U PpEIbHOM >XU3HU; YMEHHE BBbIpaXaTh (OPMYIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU

YMeHue onepupoBaTh MOHSITUSIMH: MOCIEAOBATEIbHOCTh, apudMeTHUecKas U
reoMeTpHuuecKas IIPOrPECCHH; YMEHHE UCII0JIb30BaTh CBOICTBa
nocieaoBarenbHOCTeH, GOPMYIBI CYMMBI U OOIIETO 4WieHa MpU PeleHUH 3a/1ad,
B TOM YHCJIE 33734 U3 IPYTUX YUEOHBIX IPEIMETOB U PeabHON KU3HU

YMeHue pemarte 3aJaud pa3HbIX THUIIOB (B TOM YHCII€ HAa NPOLEHTHI, JOIU U
4yacTH, JBUXKEHHE, paboTy, IeHy TOBapOB U CTOMMOCTh IOKYIOK U YCIYT,
HAJIOTH, 3a/1a4M U3 00JacTH YHpaBieHUS JUYHBIMU M CEMEHHBIMH (pUHAHCAMH);
YMEHHUE COCTAaBJATh BBIPAXKECHUS, YPABHEHUS, HEPABEHCTBA M CHUCTEMBI IIO
YCIOBUIO  3aJaud, HCCIENOBaThb IIOJyYEHHOE pEIIEHUE U  OLECHUBATh
PaBI0N0I00HOCTH MOTYYEHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHAMHU: (UTypa, TOYKA, OTPE3OK, NpsMas, Jyd,
JoMaHas, yroj, MHOTOYIOJIbHHUK, TpPEYrOoJbHUK, PpaBHOOCAPEHHBIM U
PaBHOCTOPOHHHMH TPEYTOJBHHUKH, TPSMOYTOJBHBIA TPEYrojdbHUK, MeIHaHa,
OMcceKTpuca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJBbHUK, MapajieIorpaMM,
poMO, MPSIMOYTOJIBHHK, KBAaJApaT, TPAmelus; OKPYXHOCTb, KpPYr, KacaTelbHas;
3HaKOMCTBO C NPOCTPAaHCTBEHHBIMU (PUTypaMu; yMEHHE pelaTh 3a7add, B TOM
qHCciIe M3 TOBCETHEBHOM XHM3HM, Ha HAXOXICHHE T'€OMETPHUYCCKHX BEIMYUH C
NPUMEHEHUEM M3yYCHHBIX CBOUCTB GUTyp U (hakToOB

10

YMeHue ~ omepupoBaTh  MOHSATHSMU:  pPaBEHCTBO  (GUIYp,  PAaBEHCTBO
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Kon
NMPoBePSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBaHUS K MPeAMETHBIM pe3yJIbTaTaM OCBOEHHUS
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 00111€er0 00pa3oBaHUs
Ha ocHoBe PT'OC

TPEYTOJIbHUKOB; NMAapaJLIEIbHOCTh U NEPHEHANKYISAPHOCTD NPSIMBIX, YTOI MEXKIY
OpPSAMBIMH, TIEPIICHANKYIAP, HAKJIOHHAS, MPOCKIMs, nmojooue ¢uryp, monoOHbIe
TPEYrOJIbHUKH, CUMMETPUS OTHOCUTEIBHO TOYKM M MPAMOH; yMEHHE
pacro3HaBaTh PaBEHCTBO, CHMMETPUIO U 1ojao0ue Quryp, mapamienbHOCTh H
NEePHEHANKYIISIPHOCTD NIPSIMBIX B OKPYKAIOLIEM MUPE

11

YMeHne ornepupoBaTh MOHSATHUSAMHM: JJIMHA, PACCTOSIHUE, yroyl (BeTWYMHA YTJa,
CHHYC U KOCHUHYC yTIja TPEyroJibHUKA), IUIOIa/lb;, YMEHUE OLIEHUBATh pPa3Mephl
MIPEAMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE MPUMEHSTH (HOPMYJIBI
MEpUMETPA U IUIOMIAANM MHOTOYTOJBbHHUKOB, JJIMHBI OKPYKHOCTH W IUIOLIAAN
Kpyra, oObemMa MPsSMOYTrOJIBHOTO Tapajljieienunesa; yMEHHE MPUMEHATH
MPU3HAKU PABEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIrOJIbHUKA,
teopemy Iludaropa, TpuUroHOMETpHUYECKHE COOTHOIICHUS JUISI BBIYMCIICHHS
JUIMH, PACCTOSIHUM, TUIOIIAIEH

12

YMmenue n3o0paxarb IIOCKHE QUTyphl U UX KOMOMHAIIMHU, MTPOCTPAHCTBEHHBIE
GuUrypsl OT pyKH, C HOMOLIbIO YEPTEKHBIX HWHCTPYMEHTOB M AIICKTPOHHBIX
CPEACTB MO TEKCTOBOMY HJIM CUMBOJIbBHOMY OIMUCAHHUIO

13

YMeHue oOonepupoBarTh IOHATUAMM: IPSMOYIOJIbHAs CHUCTEMAa KOOpAUHAT;
KOOpAHMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO,
CKAJLIPHOE IPOU3BEACHUE BEKTOPOB;, YMEHHE HCIIOIb30BaTh BEKTOPBl H
KOOpAMHATHI I NPEACTABICHUS NAHHBIX M PEIICHUA 3alad, B TOM YHUCIE U3
JPYrux yu4eOHBIX IPEAMETOB U PEeaTbHOM KU3HU

14

YMeHue omnepupoBaTh IMOHATHSMHU: CTOJOMKOBBIE M KPYTOBBIE AHWArpaMMBl,
TaONUIBI, cpeqHee apupMeThyeckoe, MeauaHa, HaubOousibllee M HaMMEHBIIee
3HAYCHMS, pa3Max YUCIOBOro HabOpa; yMEHHE M3BIIEKATh, HHTEPIPETHPOBATh U
npeoOpa3oBbIBaTh HMH(OpMAIMIO, TPEACTaBICHHYIO B TabiuMumax M Ha
JMarpaMMax, OTPaXKaIOLIyI0 CBOICTBA M XapaKTEPHCTUKU PEabHBIX MPOIECCOB
U SIBJIICHUI; yMEHUE paclO3HAaBaTh M3MEHUYNBBIC BEIMUUHBI B OKPYKAIOIIEM MUPE

15

YMeHue  omepupoBaTh  MOHATUAMHU:  CIyYallHBIA  ONBIT  (CIy4alHBIN
AKCTIIEPUMEHT), 3JIEMEHTApHOE COOBITHE (RJIIEMEHTApHBIA KCXOJ) CIIy4ailHOTO
OMbITA, CIy4allHOE COOBITHE, BEPOATHOCTH COOBITUS; YMEHHE HAXOIHUTh
BEPOATHOCTH  CIIy4alHbIX COOBITUH B  ONBITAX C PaBHOBO3MO>KHBIMHU
BJIEMEHTAPHBIMH  COOBITHSIMM; ~ YMEHHME  peliaTh  3aJadyd  METOJIOM
OpraHU30BaHHOIO Mepedopa U ¢ UCIONIb30BaHUEM IPAaBUJIa YMHOKEHUS; YMEHUE
OLICHUBATh BEPOSTHOCTU pEAIbHBIX COOBITUH M SIBICHUH, MOHUMAaTh pOJIb
MPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSTHBIX COOBITUI B OKPYKAIOIIEM MUPE U
B OKM3HHM, 3HAaKOMCTBO C IIOHATHEM HE3aBHUCUMBIX COOBITHI; 3HAKOMCTBO C
3aKOHOM OOJIBIIIUX YUCEII U €r0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMeHne BBIOMpATh MOAXOSANIAN HM3YUYCHHBIH METON JJIs PEIICHUs 3a]layw,
MPUBOAUTH MPUMEPHl MATEMAaTUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJAE U KU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB MAaT€MaTUKUM B MCKYCCTBE, OINHUCHIBATH
OT/ENbHBIE BBIAAIOUIMECS PE3yNbTaThbl, MOJYYEHHbIE B XOJE€ pPa3BUTHUSA
MAaTeMaTUKU KaK HAayKH, IPUBOJUTH MPUMEPHl MATEMATUUECKUX OTKPBITUH U UX
aBTOPOB B OT€YECTBEHHOU U BCEMUPHON UCTOPUHU
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INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMBIX HA OI'D ITO
MATEMATHKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucina ¥ BEIUUCIIEHUS

1.1 Harypanbnbie u nenbie yncna. [IpusHaku AeIMMOCTH HEIbIX YHCEeI

1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MPOIIEHTHI, OCCKOHEUHBIC TTEPUOTNUECKHIE TPOOH

1.3 PanmonaneHbie uncna. ApudMeTrndecKre oneparuy ¢ paiuoHaTbHBIMI YHCIIAMH

1.4 JleiicTBuTenbHBIE Yncia. AprudMETHUECKHUE ONIEPAIH C TCUCTBUTEIIBHBIMUA YHCITaMHU

[TpubmmxEéHHBIC BBIYMCICHUS, TpaBUJiia OKPYIJICHHs, NMPUKHAKA M OIEHKAa pe3yibTaTa
BBIYUCIIEHUHN

1.5

2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpaKeHUS (BBIPAKECHUS C TIEPEMEHHBIMH )

Crenenbp ¢ nenbiM mnokazareneMm. CTeneHb € palyMOHAIbHBIM Moka3zateneMm. CBoilcTBa
CTCIICHU

2.2

2.3 MHOro4JIeHbI

24  AnreGpanyeckas apoOb

Apudmerndyeckuil KOpeHb HaTypaslbHOM creneHu. JledcTBus ¢  apudmeTrndyeckuMu

2.5 o
KOPHSIMHU HAaTypaJbHOU CTENEHU

3 YpaBHEHUs 1 HEPABEHCTBA

3.1 Llenbie U 1pOOHO-paIIOHANIbHBIE ypaBHEHUs. CUCTEMBI M COBOKYITHOCTH YPaBHEHUH

3.2  Lenbie u poOHO-paIMOHANBHBIE HepaBeHCTBA. CUCTEMBI M COBOKYITHOCTH HEPABEHCTB

33 Pertteniie TEKCTOBBIX 3a0a4

4 YuciaoBbie IIOCICa0BATCIBbHOCTHU

4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH

4.2 Apudmerrdeckas ¥ TeoMeTpUIecKas mporpeccuu. @opMysna CI0KHBIX POIIEHTOB

5 OyHKIUU

OyHkusg, crnocodsl 3amanus GyHKuuu. ['paduk dyakuum. OOIacTh ompeneseHus Hu
MHOXecTBO 3HadeHWH ¢(yHkuu. Hymu ¢ynxmun. IIpoMexyTkn 3HAKOMOCTOSIHCTBA.

5.1
IIpomexxyTk MOHOTOHHOCTH  (pyHKIMM. MakCUMyMbl M MHUHUMYMBI (YHKLUH.
HauOonpiiee 1 HauMeHbllee 3HaYeHUE (PYHKIIMU Ha TPOMEXKYTKE
6 KoopaunaTsl Ha IpsIMOii U IIJIOCKOCTH

6.1 KoopaunatHas npsimast

6.2 | JlekapTOBBbI KOOPJAMHATHI HA MJIOCKOCTH

7 I'eomeTrpus

7.1 ['eomerprueckue Gpurypsl v UX CBOMCTBA

7.2 TpeyroqbHUK

7.3 MHOTroyrojasHUKH

7.4 OKpY>KHOCTb U KPYT

7.5 H3MepeHne reoMeTpu4eCcKiX BETUINH

7.6  BekTopbl Ha MIIOCKOCTU

8 BeposiTHOCTB U cTaTUCTHKA

8.1 OmucarenpHas CTaTUCTUKA

8.2  BeposATHOCTb

8.3  Kombunaropuxka

8.4 MmuoxecTBa
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Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS

8.5 I'padmr

YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
* Maremaruka. I'eomerpusi: 7 - 9-e kiacchl: 0a30BBIM ypOBEHb: y4ueOHUWK;, 14-¢ wu3maHwme,
nepepadorannoe AtanacsH JI.C., Byry3oB B.®., Kagomnes C.b. u ap. AkuuoHepHoe 00OILIECTBO
«3marenscTBO «lIpocBemenne»
» PaGouas TeTpaap 1Mo reoMeTpuun 7 Kiacc

https://docs.yandex.ru/docs/view?url=ya-disk-
public%3A%2F%2Fs3BU%2F18¢%2FBBIFHPBIXdSETcmSMfY Qk%2B30QNEURPoResTW6Mw
35xWuo0S%2FciPvWhLsq%2FJ6bpmRyOJonT3VoXnDag%3D%3D&name=607 2-
%20I'eomerpus.%207x1.%20Pa6.%20terpaas_ATtanacsin%20J1.C.%201n%20ap 2014%20-
64c.pdf&nosw=1

METOIUYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

1. IugakTudeckre MaTeprualibl ¥ METOJUYSCKUE PEKOMEH AN JJISl YIUTENS TI0 TEOMETpUH: 7 KIlacce
: k yueOonuky JI.C. Atanacsina, B.®. FOyry3oBa, C.b. Kagamniesa u ap. «I'eomerpust. 7 — 9 kmacco» /
T.M. Mumenko. — Mocksa : M3natensctBo «9k3aMen», 2021. — 144c.

2. IngakTHYecKre MaTepUabl U METOJUYECKIE PEKOMEHIAIUU AJIs YYUTEINS 110 TEOMETPUU: 8 KIlace
: kK yueObnuky JI.C. Aranacsana, B.®. IOyry3oBa, C.b. Kanamuesa u ap. «I'eometpus. 7 — 9 kmaccbn» /
T.M. Mumenko. — Mocksa : M3natensctBo «9k3aMen», 2021. — 174c.
https://docs.yandex.ru/docs/view?url=ya-disk-
public%3A%2F%2FPvXmFlcgiK7W%2FMvIOh7i24cHpFtHY VFAs9CzjHx93G7mgkd3Vv5D%2F
MUx2y532i27q%2FJ6bpmRyOJonT3VoXnDag%3D%3D&name=1826-geometriya.-8kl.-didakt.-
mater.-k-atanasyanu_mischenko 2016-176s.pdf&nosw=1

3. Tectsl mo reomerpuu. 7 kiace : k yueOHuky JI.C. Atanacsna, B.®. FOyry3oBa, C.b. Kagamuesa u
ap. «'eomerpus. 7 — 9 kmaccer» / JL.U. 3BaBuy, E.B. [ToTockyeB. — Mocksa : 3naTenbcTBoO
«Ox3amen», 2021. — 95c¢. https://docs.yandex.ru/docs/view?url=ya-disk-
public%3A%2F%2Fe7522V9hGCsc0e%2FR gxLah53Exfka%2BTken6CPexf5TkCivpgdpYz2ZMCH]
ws]J0%2Fyq%2FJ6bpmRyOJonT3VoXnDag%3D%3D&name=1300_2-
%20Tectb1%2010%20reomerpun.%207ki1.%20xk%20Atanacany 3BaBuy_2013%20-
96¢.PDF&nosw=1

4. Tectsl mo reomeTpun. 8 kiacc : k yaeOuuky JI.C. Aranacsna, B.®. IOyty3oBa, C.b. Kanamiera u
np. «['eomerpus. 7 — 9 kmacce» / JILU. 3BaBuy, E.B. ITotockyeB. — Mocksa : 3gaTenbcTBO
«3Ix3ameny, 2021. — 158c. https://docs.yandex.ru/docs/view?url=ya-disk-
public%3A%2F%2FZaNk3FRVTQrQZISwwY1fOtJvoq%2BE610McfTdhcO0BvV2mallrDCZmw%2
Fu%2FfrCVhiuyq%2FJ6bpmRyOJonT3VoXnDag%3D%3D&name=1301_2-
%20TecTtb1%2010%20reomerpun.%208k1.%20k%20Atanacany_3BaBud_2013%20-
160c.PDF&nosw=1

5. 'eometpus. beicTpsiii KOHTpOB Ha ypoke. 7-9 knaccsl. /E.I'. Konnonoga, /.. Xanun; mos
penakuueit @.@. JIpicenko. — PoctoB Ha lony: Jlernon — M, 2018. — 112 c.
https://go.11klasov.net/15548-geometrija-7-9-klassy-bystryj-kontrol-na-uroke.html
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6. lunaktuyeckue Matepuansl o reometpun. 9 xnace. K yue6nuky Aranacsna JI.C. - MenpHUKOBa
H.b., 3axapoBa I'.A. https://go.11klasov.net/13746-didakticheskie-materialy-po-geometrii-9-klass-k-
uchebniku-atanasjana-Is-melnikova-nb-zaharova-ga.html

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickas 3eKTpOHHAs IKOJIa

- 7 xnacc https://resh.edu.ru/subject/17/7/

- 8 kiacc https://resh.edu.ru/subject/17/8/

- 9 knacc https://www.resh.edu.ru/subject/17/9/

2. SIKnacc

- 7 xiacc https://www.yaklass.ru/p/geometria#program-7-klass

- 8 xiacc https://www.yaklass.ru/p/geometria#program-8-klass

- 9 xiacc https://www.yaklass.ru/p/geometria/9-klass?ysclid=m0x098gnya541988563
3. Ypoku MatemMaTuKu

- 7 xnacc https://seninvg07.narod.ru/005_matem_geom_7.htm

- 8 xuacc https://seninvg07.narod.ru/005_matem_geom_8.htm

- 9 xiacc https://seninvg07.narod.ru/005_matem_geom_9.htm

Cchuika Ha iporpammy https://workprogram.edsoo.ru/work-
programs/6850470?sharedToken=0UqXzsS9SG
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v IIpommyposaro, TIPOHYMEPOBAHO,
\ ' CKPEILTIEHO MeYaThio
o JmcTa

«CIII Jgé 15 /
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