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HHOACHUTEJIBHAA 3AIIUCKA

['eoMeTpusi Kak OJIMH M3 OCHOBHBIX Pa3/€]OB IIKOJIBHOW MaTEMaTHUKH, UMEIOIINNA CBOEH
LeJIbI0  00ECNeYNUTh H3y4YE€HUE CBOWCTB M pa3MepoB (UIryp, MX OTHOILIEHHH M B3aUMHOE
pacroJIOKEHUE, OMMPAETCSI Ha JIOTMYECKYHO, JI0KA3aTelbHYIO JIMHHIO. LleHHOCTh H3ydeHHs
TE€OMETPUH Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs 3aKII0YAETCS B TOM, YTO O0YyJarONIuiics
YUUTCSI TMPOBOAMTH JIOKA3aTEJbHBIE PACCYKIEHHUS, CTPOUTH JIOTHYECKHE YMO3aKIIOUEHHS,
JOKa3pIBaTb WCTHHHBIE YTBEP)KICHHS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOIUTH
paccyXIeHHs «OT MPOTHBHOT0», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (OPMYIUPOBATH OOpaTHbIE
YTBEPKACHHUS.

BTopoil nenpro n3ydeHuss TeOMETPUU SBISECTCA HUCIIONb30BAaHUE €€ KaK MHCTPYMEHTA IpU
pElICHNN KaK MaTeMaTHYECKHUX, TaK M MPAKTUYECKUX 3aJad, BCTPEYAIOIUMXCS B PEATBHOU
Ku3HU. OOydaromuiicss TOHKEH HAy4YMThCS OIPENeNIUTh T'€OMETPHUYECKYI0 (Urypy, Omucarhb
CJIOBaMH JAHHBIA 4YepTEX WM PUCYHOK, HAWTH IUIOIIANb 3€MEJIBHOIO y4dacTKa, pacCyuTaTh
HEOOXOJUMYI0 JUIMHY ONTOBOJIOKOHHOrO Kalenst wiu TpeOyemble pa3Mepbl Trapaxa ajs
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpPAs, BBIYMCIMTEIbHAS JIMHUS B U3yUYEHUH I'€OMETPHH.
[Ipu pemenun 3agady  NPAKTUUECKOTO  XapakTepa OOydaloOUmMHCA  Y4YMTCS  CTPOHUTH
MaTEeMaTUYECKUE MOJEIN pEAJbHbIX JKU3HEHHBIX CHUTYyalUil, NpPOBOJAUTH BBIYMCIEHUS U
OLICHUBATh aJICKBAaTHOCTb IOJyYEHHOI'O pe3ysbTaTa.

KpaiiHe BaXHO NOAUEPKHUBATH CBA3M T€OMETPUU C JIPYIMMHU Y4YEOHBIMM IpEIMETaMHU,
MOTUBUpPOBaTb  MCIIOJb30BaTh  ONpEACICHHUS  IEOMETPUYECKUX  (QUryp U MOHSATHI,
JIEMOHCTPUPOBATH IPUMEHEHHE TOJTYYCHHBIX YMEHHH B (PU3MKE U TEXHHUKE. DTU CBS3U HauboJee
SApKO BUJHBI B TeMax «BekTtops», « TpuroHoMeTpuyeckrue COOTHOIIEHU», «MeTo1 KOOpInHAT»
u «Teopema ITudaropar.

VYuebHblil Kypc «I'eoMeTpus» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/eNbl COJEpIKAHUSA:
«l'eomerpuueckue ¢Gurypsl W UX CBOWCTBa», «lI3MepeHHEe TeOMETPUYECKHX BEITHUUHY,
«/lekapToBBl  KOOpAMHATBI Ha IJIOCKOCTW», «BekTopel», «/IBUXKEHHS  IIOCKOCTHY,
«IIpeobpazoBanus mMog00Us.

Ha u3ydenue yuye6HOro kypca «I'eomerpusi» orBoauTcs B 9 kiacce — 66 yacoB (2 yaca B
HEJIEITIO)



COJAEP)KAHUE OBYYEHUA

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAEHUS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB. PellleHHe MpakTHUeCKUX 3ajad C HMCIOJIb30BAaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CHHYCOB.

ITpeoOpa3zoBanue nonodus. Ilogodrue cOOTBETCTBEHHBIX JIEMEHTOB.
TeopeMa 0 IpOU3BENECHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOpEMa O KBaApaTe KacaTeJIbHOM.
BexTop, 1uHa (MOyJib) BEKTOpPA, COHAIIPABIEHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HAlpaBICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,

PAaBCHCTBO BCKTOPOB, OIICpallMKM HaAd BEKTOpPaAMMH. Paznoxenue BCKTOpa IO JABYM HCKOJUIMHCAPHBIM BCKTOpaM. KOOp}II/IHaTI)I BCKTOpA.
CKaJ'IHpHOC MMPOU3BCACHNUEC BCKTOPOB, IPUMCHCHUC IJIS1 HAXOXKACHUWA JJJIMH U YTJIOB.

I[CI(apTOBBI KOOpAWHATBI HAa INIOCKOCTH. ypaBHCHI/IH HpHMOﬁ U OKPYXHOCTH B KOOpJAUHATAX, NCPCCCUCHUC Opr)KHOCTCfI " OpsSAMBIX.
Merton KOOpAUHAT U €TI0 MPUMCHCHHUC.

[IpaBunbHBIE MHOTrOYroJbHUKH. JUJIMHA OKPYXXHOCTH. I'pagycHas W paguaHHas Mepa yIVIa, BBIUHCIEHUE JUIMH YT OKPYKHOCTEM.
[Tnomane kpyra, CEKTOpa, CETMEHTA.

JIBM>KEHMS IIJIOCKOCTH M BHYTPEHHHE CUMMETpUU Guryp (3iaeMeHTapHsle npeacrasieHus). [lapamnensusiii nepenoc. IToBopor.

INJIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA IPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yJIbTaThbl OCBOCHHUSI IPOTrPaMMbl Y4eOHOT0 Kypca «I eoMeTpus» XxapaKTepu3yoTCs:

1) naTpuoTHYecKOe BOCIIUTAHHE:

IMPOABJICHUEM UHTECPCCA K IMMPOIIJIOMY U HACTOALIEMY pOCCHﬁCKOﬁ MaTEMATHUKH, ICHHOCTHBIM OTHOIMICHUEM K JOCTHXXCHUAM pOCCPIfICKHX
MaTeMaTHKOB U POCCUNCKON MaTeMaTUYeCKOM HIKOJIbI, K MCTIOJIb30BAHMIO 3TUX JTIOCTHKEHUH B IPYTUX HAayKax U MPUKIATHBIX chepax;

2) rpaaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBINOJIHEHHIO O0sI3aHHOCTEH TpakJaHWHA M pealu3aliil €ro MpaB, MPEJCTaBICHHEM O MaTeMaTHYEeCKHX OCHOBAxX
(YHKIIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHHUH, MPOLEAYp Tpa)IaHCKOro oOmecTBa (Hampumep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K



00CYXKJIEHUIO ATHYECKHX MPOOJIEeM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTH)KCHUW HAyKH, OCO3HAHHWEM Ba)KHOCTU MOPAIBHO-
STUYECKUX MPUHITUIIOB B ACATEIHLHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AKTHMBHOE YYacTHE B PEIICHUM NPAKTUYECKHUX 3a]a4 MaTEeMaTHYECKOM HaIpaBIE€HHOCTH, OCO3HAHUEM Ba)XHOCTH
MaTEeMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUH BCEW KU3HU TS YCIENTHONW MPO(eCCHOHATBHOM NeSTeNbHOCTH U Pa3BUTHEM HEOOXOJUMBIX
YMEHH, OCO3HAHHBIM BBIOOPOM M TOCTPOSHUEM WHIWBHIYAILHOW TPACKTOPUU OOPA30BAHMSI M JKU3HEHHBIX IUTAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CIIOCOOHOCTBIO K HIMOLIMOHAILHOMY U 3CTETUYECKOMY BOCIPHUATHIO MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEIICHUU, pacCyKIeHHH,
YMEHHUIO BUACTh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpHUEHTAIIMEH B JESTEILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX MPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeIOBEKa,
IPUPOJIBI M 00IIIeCTBA, MOHUMAaHUEM MaTeMaTHUeCKON HAyKH Kak cepbl UeTOBEUECKOM NeATeIbHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTH AJIs
pPa3BUTHUSL IIUBUIIU3ALMY, OBJQJCHHEM SI3bIKOM MaTeMaTHKU M MaTeMaTHYECKOM KYyJIbTypol KaK CpPEICTBOM MO3HAHUS MHUpPa, OBJIaJCHUEM
MPOCTEUIIMMH HAaBBIKAMU HUCCIIEIOBATENBCKOU JIESITENbHOCTH;

6) puznyeckoe BocnuTaHue, (GOPpMUPOBaAHUE KYJIbTYPbI 310POBbSI M IMOIIMOHAJILHOTO 0JIATOIOJYyYHsA:

TOTOBHOCTBIO TPUMEHSTh MaTEeMaTHUECKHE 3HAHMS B HMHTEpPEcax CBOETO 3/I0POBbs, BEICHHUS 3J0POBOr0 00pasza >KU3HHU (3I0pOBOE
nuTaHue, cOATAaHCUPOBAHHBIN PEXKUM 3aHSATHH U OTHAbIXA, peryisipHas (Gu3udeckas akTUBHOCTH), CPOPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHH,
MIPU3HAHUEM CBOETO MpaBa Ha OIMIMOKY M TAKOTO K€ IMpaBa JPYyroro 4eI0BeKa;

7) 3Ko0JI0rHYecKoe BOCIIUTAHME:

OpUEHTAIle Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAaHWW [Uid pelIeHHs 3aJad B OO0JacTh COXPAHHOCTH OKpY)KAIoIIeH Cpelbl,
IUIAHUPOBAHUS TOCTYNKOB W OLIEHKHM HMX BO3MOXHBIX IOCIEICTBUM JUIsl OKpY>KAarolled cpeabl, OCO3HAHHMEM TJI00AIbHOIO XapakTepa
9KOJIOTUYECKHUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) apanTanus K U3MEHAIOIUMCS YCJIOBUSM COLUAJIBHON U IPUPOJTHOI Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHUSX HEONPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEM KOMIETEHTHOCTH 4Ye€pe3 MNPAKTUUYECKYIO
JeATEIbHOCTh, B TOM YHCJIE YMEHHUE YUYUTHCA y APYrUX JIIOJEH, MpUOOpeTaTb B COBMECTHOM JESITENbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITETCHIINH U3 OTbITA JPYTHX;

HEOOXOMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM uncie GOpMyIUPOBATh UACH, TOHITHS, TUTIOTE3bl 00 00BEKTaX U SBIICHUSX, B
TOM YHCJI€ PaHEee HEU3BECTHBIX, 0CO3HABATH AC(PUIIUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATH CTPECCOBYIO CHUTYAaIlMI0 KaK BBI3OB, TPEOYIOUIMI KOHTpMED,
KOPPEKTUPOBATH MPUHUMAEMEBIE PEIICHUS U ACHCTBHSI, (DOPMYITHPOBATH M OIICHUBATh PUCKU U TIOCIIECICTBUSA, (JOPMUPOBATH OTIBIT.



METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHUBEPCAJIbHBbIE yUeOHbIe JeiicTBUS

ba3oBble Jornyeckue aeiicTBUA:

BBISIBJISITh M XapaKT€pPU30BaTh CYIIECTBEHHbIE MPU3HAKM MATEMaTHYECKUX OOBEKTOB, MOHATHH, OTHOLIEHUN MEXIy HNOHSTHUIMH,
(bopMyIMpoBaTh ONpeAETeHUs MOHATUH, yCTAaHABJIMBATh CYLIECTBEHHBIM NMpPHU3HAK KIAcCU(UKALMHM, OCHOBAaHMS A 00OOIIEHUS U
CPaBHEHHUs, KpUTEPUN IIPOBOAMMOIO aHAJIIN3A,

BOCTIPUHUMATh, (POPMYJIMPOBATH U MPE0OPa30BHIBATh CYKICHHS: YTBEPAUTEIbHBIE U OTPHULIATENIbHBIC, EANHUYHbIC, YACTHBIC U OOIIHE,
YCJIOBHBIE;

BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHBOpEYHs B (akTaX, AAHHBIX, HAONIOJCHUAX M YTBEPKACHUSX,
IpeaaaraTb KpUTEpUN AJIs BBISIBICHUS 3aKOHOMEPHOCTEN M TPOTUBOPEUNN;

JIeJ1aTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, I€IYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIIOYECHHUM, YMO3AaKIFOYEHUH 110 aHAJIOTHH;
pa3buparh J10Ka3aTeabCTBA MAaTEMaTHMYECKUX YTBEPXKACHUU (IIpsIMble U OT MPOTHUBHOIO), MPOBOJUTH CAMOCTOSITEIbHO HECIOMXKHBIE
JI0Ka3aTelbCTBA MaTeMaTHYeCKUX (DaKTOB, BBICTPAMBATh apryMEHTALMIO, NMPUBOJUTH MPHUMEPbl U KOHTPIPUMEPHI, 00OCHOBBIBATH
COOCTBEHHBIE PACCYKACHUS;

BBIOMpATh CIOCcO0 perieHust y4eOHOM 3amaun (CpaBHHUBATh HECKOJIBKO BAapHAHTOB pEIICHUS, BHIOMpATh HambOosiee MOAXOISIIUN C
y4€TOM CAMOCTOSITEIIbHO BbIACIIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarelbCcKue NeCTBUA:

HCIOJIb30BaTh BOIMPOCH! KAaK HCCIEIOBATENILCKUI WHCTPYMEHT MO3HaHMsI, (OPMYyIUPOBATH BOMPOCH], (PUKCHPYIOIINE MPOTHBOPEUHE,
Hp06neMy, CaMOCTOSATCIIBHO YCTaHaBJII/IBaTB HCKOMOC€ U JaHHOC, (I)OpMI/IpOBaTL FI/IHOTG?)y, aprMeHTI/IpOBaTb CBOIO ITO3UIIMIKO, MHCHHC,
MIPOBOJMTH IO CAMOCTOSATEIHHO COCTAaBICHHOMY IUIAHY HECJIOXHBIA 3KCIIEPUMEHT, HEOOJBIIIOE HWCCIICOBAHUE IO YCTAHOBJICHHIO
0COOEHHOCTEH MaTEMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEX Ty COOOM;

CaMOCTOSTENNbHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI M0 pe3yjibTaTaM MPOBEIEHHOTO HAOIIOACHUS, WUCCIIECIOBAHUS, OIEHUBATH
JIOCTOBEPHOCTH IMOTYYCHHBIX PE3YJIBTATOB, BHIBOJOB U 000OIICHHUIA;

HpOFHO3I/Ip0BaTI> BO3MOXHOEC paSBI/ITI/Ie Hpouecca, a TAKXXEC BbIIBUT'ATh Hpe)IHOJ'IO)KeHI/ISI 0 €ro pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/H[X.

PatGora ¢ undopmanmeii:

BBISIBJIATH HETOCTATOYHOCTH U M30BITOYHOCTh MH(POPMALINH, TAaHHBIX, HEOOXOJUMBIX ISl PEIICHUs 3a1a4H;
BbIOMpPATh, AHATM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (HOPM MpEICTABICHUS;



BBIOHMpaTh (hOpMY TpeCTaBICHUS HH(POPMAIIMK U WIUTFOCTPUPOBATH PEIIaeMbIe 3a7]a4i CXeMaMHU, TuarpaMMaMu, HHOU rpadukoil u ux
KOMOHMHALMSIMU,
OIICHUBAThH HAAEKHOCTh HH(DOPMAIIMH IO KPUTEPHSIM, MTPETIOKESHHBIM YIUTEICM HITH CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:

BOCIIPUHUMATh U (OPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHMSAMHU U LENAMHU OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIpaXaTh
CBOIO TOYKY 3PEHHS B YCTHBIX U MHMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS IO XOAY PELICHUs 3a/ladyl, KOMMEHTHPOBATh MOTY4YEHHbIN
pe3yJbTarT;

B XOJie OOCYXKIEeHHs 3aJaBaTh BOIIPOCHI MO CYIIECTBY 0OCYXkJaeMoOil TeMbl, MpoOJjeMbl, pelraeMol 3aJadM, BBICKA3bIBATh HJIEH,
HalleJICHHbIE Ha TIOWCK PEIIEHUs, COIMOCTABJIATh CBOM CYKICHUS C CYXICHUSAMM JAPYIMX YYaCTHHKOB JAManora, oOHapyXHBaTh
pas3nuyme U CXOJCTBO MO3HIINH, B KOPPEKTHOH Gopme (HOopMyITHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

MPEICTaBIATh PE3YyJbTaThl pEIICHUs 3aJayd, HKCIEPUMEHTa, HWCCIEIOBaHUs, IPOEKTa, CaMOCTOSTENIbHO BbIOMpaTh (opMar
BBICTYIUICHHSI C YUETOM 3a/1a4 MPE3eHTAllMU U 0COOEHHOCTE! ay IMTOPUY;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHUyabHON paObOThI IPU PEIICHUH YUeOHBIX MaTeMAaTHUYECKUX 3a/1a4;
NPUHUMATh LEJIb COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATH OPraHM3ALMI0 COBMECTHOM pabOThl, pacmpeiensiTh BHIBI padoT,
JIOTOBapUBaThCA, 00CYKIaTh MPOLIECC U pe3yIbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJEH;

y4acTBOBAaTh B IPyHMHOBBIX (hopMax paboThl (00CykaAeHHsS, OOMEH MHEHHUSMHU, MO3TOBBIE IITYPMbI U IPYTHUE), BHIMOIHITH CBOIO YacCTh
paboThl U KOOPAUHUPOBATH CBOU JICHCTBUS C APYTMMHU YWIEHAMH KOMAaH[bl, OLICHWBAaTh Ka4eCTBO CBOETO BKJIaJa B OOLIMI MPOIYKT MO
KpUTEPHIM, CHOPMYITHUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1eHCTBUS

CaMoopraHmaunﬂ:

CaMOCTOSITENIbHO COCTAaBJIATH IUJIaH, AJITOPUTM pEeLIeHMs 3a7auu (WK ero 4acTb), BbIOUpaTh COcO0 pelieHus: ¢ yuéTOM MMEIOIINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEILIEHHUH ¢ y4ETOM HOBON MH(OpMAIUH.

CaMOKOHTpOJIb, 3MOLNOHAJIbHBIA HHTEJLJIEKT:

BJIJIETh CITIOCOOAMHU CaMOTIPOBEPKHU, CAMOKOHTPOJISI IPOIlecca U pe3ysIbTaTa peleHus] MaTeMaTHIeCcKOi 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEHICHUH 3a7a4H, BHOCUTh KOPPEKTUBHI B JIEITEIILHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, HAWIEHHBIX OUINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBAaTh COOTBETCTBUE pe3yjbTaTa ACSITENbHOCTH MOCTABIEHHOW WLEMH U YCIOBHUSAM, OOBSACHATH MPUUMHBI JOCTHKEHHS WU
HEJOCTHKCHHUSI [IeJTH, HAXOUTh OIINOKY, 1aBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



HNPEIMETHBIE PE3YJIBTATHI

K xonIty o0yuenus B 9 kijiacce 00y4aronuics MoayyuT CIeAyIONIe MPeAMETHBIC PE3yIbTaThl:

3HaTh TPUTOHOMETPUUCCKHUE (bYHKIII/II/I OCTPBIX YIJIOB, HAXOAWUTH C UX IMMOMOIIBIO PA3JIMYHBIC 3JICMCHTEI IMPAMOYT'OJIBHOTO TPEYTOJIbHUKA
(«pemieHre MPSMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoquTh (C MOMOIIBIO KaJdbKYyJISTOPA) AJIHHBI U YTIIBI TS HETaOTMYHBIX 3HAYCHUH.

[Tonb3oBatbest GopMynaMu TPUBENECHUS W OCHOBHBIM TPUTOHOMETPUYECKHUM TOKIECTBOM JUIsI HAXOXKJIEHUS COOTHOIIEHUH MEXIy
TPUTOHOMCTPUUICCKUMU BEINYNHAMU.

HWcnonb3oBats TEOPEMBI CUHYCOB MU KOCHMHYCOB I HAXOXIACHUS Pa3JIMYHBIX 3JICMCHTOB TPCYTrOJIbHHUKA («pemeHHe Tpeyro.]'H)HI/IKOB))),
NPUMEHSTh UX MPH PEIICHUN T€OMETPHUYECKUX 3a71ad.

Brnagers nmonsTusMU mpeoOpa3zoBaHUs MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOM00HBIX (uryp. [loap30BaThCs CBOMCTBAMHU MOA0OUS
IPOU3BOIBHBIX (DUTYP, YMETh BBIYHCIATH JUIMHBI U HAXOJUTH YIIIbl Y MOAOOHBIX ¢Guryp. IIpumMeHaTs CBOWCTBA MOAOOMS B MPAKTUYECKUX
3aa4ax. YMeTh IPUBOIUTH IPUMEPHI MOTOOHBIX (QUTYP B OKpPYKAIOIIEM MHUDE.

[Tonp30BaThCst TEOPEMaMH O MPOU3BEICHUH OTPE3KOB XOP/I, O TPOU3BEACHNUN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIIbHOM.

[Tonb30BaThcst BEKTOpaMH, MOHUMATh UX TEOMETPUYECKHA M (PU3UYECKH CMBICHI, MPUMEHSITh MX B PEIICHUU T€OMETPUUYECKUX H
(1)I/I3I/I‘-I€CKI/IX 3agay. HpI/IMeHSITB CKaJIApHOC MPONU3BCACHUC BEKTOPOB AJId HAXOXKACHUA NJINH U YIJIOB.

Ilonp30BaThCA MCTOAOM KOOpAMWHAT Ha INIOCKOCTHU, IIPUMEHATH €0 B PCIICHNUN '€COMCTPUICCKUX WU MPAKTUYCCKHUX 3aaay.

Brnanets MOHSATHSIMH NIPAaBUIBHOTO MHOTOYTOJbHHKA, JJIMHBI OKPY>KHOCTH, [UTHHBI TyTH OKPYXXHOCTH W PATUAHHON MEpbI YIJia, YMETh
BBIUUCIIATH IUIOMIAAb Kpyra U ero yacteil. [[puMeHsTh moayueHHbIe YMEHHS B IPAKTUYECKHUX 3aa4ax.

HaxoauTe ocu (Mim HEHTPBI) CHMMETPUH (PUTYDP, TPUMEHATH JBH)KEHUS TNIOCKOCTH B IPOCTEUIINX CITyYasiX.

HpI/IMCHHTI) IIOJIYUCHHBIC 3HAaHHUSA Ha IIPAKTUKEC — CTPOUTH MATEMAaTHYCCKHUEC MOACIU [JIA 3ajayd peaHBHOﬁ JKU3HHU W HPOBOIUTH
COOTBETCTBYIOIIUE BHIYUCIICHUS C TPUMEHEHHEM TIOJJOOHS U TPUTOHOMETPUYECKUX (PYHKIUH (TOB3YsICh, TJIe HEOOXOAMMO, KaJIbKYISTOPOM).

TEMATHYECKOE INTAHUPOBAHHME 9 KJJACC

KosmnuecTBo yacos DIeKTPOHHbIE

HaumenoBanmue

Ne (ungposbie)
pa3aesioB U TeEM Konrposasbnsbie | IlpakTnueckue

n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpamMMbl padoThI padoTbl

pecypchl
Tpuronomerpusi.
1 TP P 16 ] ) bubmuoreka [JOK
€0peMbl KOCUHYCOB U
P Y https://m.edsoo.ru/7f41al2c

cuHycoB. Pemenue



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

TPEYTOJIbHUKOB
[Ipeo6paszoBanue

) nogo0us. Merpuieckue 10 but6mmoreka [{OK
COOTHOIIIEHHUS B https://m.edsoo.ru/7f41al2c
OKPYKHOCTHU

bu6nmoreka [IOK
3 Bexropet 12 https://m.edsoo.ru/7f41al2c
. | B 9
P https://m.edsoo.ru/7f41al2c
IUIOCKOCTH
IIpaBunbHbBIE
5 EHOF(;YZEHB:(HI;IZ' 2 bu6mmoreka [IOK
JIUH HOCTH U
Py https://m.edsoo.ru/7f41al2¢
IJIOMIA/Ib KpyTa.
Briaucnenune miomanei
bubnuoreka [JOK

6 JIBIDKCHUS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
[ToBTOpEHME,

. 00obuieHue, 5 bubnuorexa [JOK
CUCTEMATU3AINA https://m.edsoo.ru/7f41al2c
3HAHUU

OBIIEE KOJIMYECTBO 66
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INIOYPOYHOE IIVTAHUPOBAHMUE 9 KJIACC

KoanuyecTBO 4acoB

JlaTa

yIeKTpOHHBbIE N (PpoBbHIE

Ne ni/mm Tema ypoka Kontpoabnsbie | IlpakTnueckue oOpa3oBaTeJibHbIE
Bcero H3Y4YeHHs
padoThI padoThI pecypchl
Onpenenenue
1 b . 1 0 0 01.09 bubmuorexa [JOK
TPUTOHOMCTPHHECCRHX (Y HIHH ' https://m.edsoo.ru/8al1424bc
yraoB ot 0° 1o 180°
2 dopMyIbl IPUBENECHUS 1 0 0 03.09
bubmmoreka [JOK
3 Teopema ociitycon 1 0 0 08.09 https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1 0 0 10.09
bu6nmoreka [IOK
. Teopema kocittycon 1 0 0 15.09 https://m.edsoo.ru/8al42d5e
bu6nmoreka [IOK
6 Teopema crttycon 1 0 0 17.09 https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1 0 0 22.09
8 Teopema cuHycoB 1 0 1 24.09
HaxoxeHne e CTOPOH U bubnnorexka [HOK
9 1 0 0 29.09
BEJIMYUH YTJIOB TPEYTOJLHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
1.1
10 Pewtieriie TpeyrofbHiikon 1 0 0 01.10 https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
1 1
i Pewtieriie TpeyrofbHiikon 0 0 06.10 https://m.edsoo.ru/8al42ac0
bub OK
12 Pemenne TpeyroibHIUKOB 1 0 0 08.10 uomwotexa I

https://m.edsoo.ru/8al42ac0
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but6mmoreka [IOK

13 Pewiertie TpeyroibHitikon 13.10 https://m.edsoo.ru/8al42ac0
[IpakTHueckoe npuMeHEeHNE bubnuoreka [JOK
14 15.10
TEOpPEM CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHueckoe npuMeHEeHNE 20.10
TEOpPEM CHHYCOB M KOCHHYCOB
KonTpoabHas padora no reme bubnuorexa [JOK
16 22.10
"Penienue TPeyroJbHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTue o mpeoOpa3oBaHUHU 05.11 bubnuorexa [JOK
nmonoous ' https://m.edsoo.ru/8al143ab0
13 CoOTBeTCTBEHHBIC DJIEMEHTHI 10.11 but6mmoreka [JOK
MoA00HBIX puryp ' https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE JIEMECHTHI 1211
MoA00HBIX puryp
TeopemMa o mpou3BeeHUN
OTPE3KOB XOp/I, TEOpEeMa O bubnuoreka [JOK
20 17.11
MIPOM3BEICHUN OTPE3KOB CEKYIIHX, https://m.edsoo.ru/8a14406e
TeopeMa O KBaJipaTe KacaTelbHOM
Teopema o mpon3BeACHUN
OTPE3KOB XOPJI, TeEOpemMa o bubnmnoreka [JOK
21 19.11
MIPOU3BEICHUN OTPE3KOB CEKYIIIHX, https://m.edsoo.ru/8al441a4
TeopeMa O KBaJipaTe KacaTelbHOM
Teopema o mpousBeneHUN
OTPE3KOB XOpI, TEOPEMA O bubmmoreka [JOK
22 24.11
MIPOM3BEACHUH OTPE3KOB CEKYIIHX, https://m.edsoo.ru/8al442da
TeopeMa O KBaJipare KacaTeJIbHON
23 IIpuMeHeHne TeopeM B peleHun 26.11 bu6mmoreka [IOK
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rCOMETPHUYCCKUX 3aaa4

https://m.edsoo.ru/8a143f06

[IpuMeHeHne TeopeM B peleHnn bubmuoreka [IOK
24 01.12
T€OMETPUUYECKHX 3a/1a4 https://m.edsoo.ru/8al1443fc
’5 [IpuMeHeHne TeopeM B peleHnn 03.12 bu6muoteka [IOK
T€OMETPUUYECKHX 3a/1a4 ' https://m.edsoo.ru/8a144578
KonTpoubHas padora o reme
%6 "IIpeoOpa3oBanue mMog00Msl. 08.12 bubnuorexa [JOK
MeTpuyecKkue COOTHOIIEHHSI B ' https://m.edsoo.ru/8al447a8
OKpyxkHOCTH"
” gnpez[enemvle BEKTOPOB. ) o BuGmorexa LOK
VISHHACCIH H TEOMETpHHCCIid ' https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
s CrnosxeHue v BIYUTAHUE 1 BuGmorexa LOK
BOICTOPOB, YMHONCHHC Bextopa Ha ’ https://m.edsoo.ru/8al44a8c
YHCII0
. CrnosxeHue v BIYUTAHUE o BuGmorexa LOK
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha .
CHTOPOB, yMHONKEIHE BEKTOP https://m.edsoo.ru/8a144d52
YHCII0
CrnosxeHue v BBIYUTAHUE
30 BEKTOPOB, YMHOKEHHUE BEKTOpPA Ha 22.12
YHCII0
31 PasnoxeHue BekTopa 1o 1ByM 2412
HEKOJUTMHEAPHBIM BEKTOpaM
bubnuoreka [JOK
32 K 29.12
COPAMHATHL Bekctopa https://m.edsoo.ru/8al44fbe
1 CkansipHoe mpou3BeIeHuE 12.01 bubnmoreka [JOK

BCKTOPOB, €ro NpuMCHCHUC JIA

https://m.edsoo.ru/8a14539¢
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HaXOXXIACHUA OJIUWH U YITIOB

CkansipHO€ IpOu3BeIeHUE

but6mmoreka [{OK

34 BEKTOPOB, €r0 MPUMEHEHHE JJIA 14.01 https://m.edsoo.ru/8al 4550¢
HAXO0XICHUS JUIUH U YTJIOB
35 Penrenue 3agad ¢ moMoOIIbIO 19.01 but6mmoreka [IOK
BEKTOPOB ' https://m.edsoo.ru/8al44c3a
36 Penrenue 3agad ¢ moMoOIIbIO 1.0l but6mmoreka [{OK
BEKTOPOB ' https://m.edsoo.ru/8a1458c4
37 [IpumeneHnue BEKTOpPOB ISt 26.01
pelieHus 3a1ad pu3uKu
18 KonTpoabHas padora no reme 7801 bubnuorexa [JOK
"BekTophl" ' https://m.edsoo.ru/8a145b08
19 JlexapTOBBI KOOPAMHATHI TOUYEK HA 02.02
IJIOCKOCTH
. bubnunoreka IIOK
40 ¥paBHEHHE NPAMOIL 04.02 https://m.edsoo.ru/8a145c¢48
41 VYpaBHeHne psAMOi 09.02
bu6mmoreka [IOK
42 11.02
¥PaBHEHHE OKpYKHOCTH 0 https://m.edsoo.ru/8al4635a
Koopannatsl ToOUek nepecedeHus bubnmnorexa [JOK
43 . 16.02
OKPY>KHOCTH U MPSIMOM https://m.edsoo.ru/8a146620
" Nel(e)roez[ Koosémﬂazanzn pelIeHnn < o0n BuGmiorexa LIOK
TeOMETPHUYECKUX q .
P A, https://m.edsoo.ru/8al4635a
MPAKTUYECKUX 3aja4
45 Meroa KOOpAMHAT NPH PELIEHUN 25.00 bu6muoteka [IOK

reOMETPpUICCKUX 3aaa4,

https://m.edsoo0.ru/8a146620
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MMPAKTUYCCKUX 3aaa4d

Meroa KoOOpAMHAT NPH PELIEHUN

46 FeOMETPUYECKUX 3aj1ay, 02.03
MPaKTUYECKHUX 3a/1a4
" 'I'CIO[HTPOJIBHaH padora mo teme 0103 Butmorexa LIOK
eKapTOB,I:I KOOPAMHATHL Ha ' https://m.edsoo.ru/8a146e0e
TLUIOCKOCTH
43 [IpaBuibHBIE MHOTOYTOJIbHUKH, 11.03 bubmuorexa [JOK
BBIYUCIICHHUE MX JICMEHTOB ' https://m.edsoo.ru/8al46fda
bu6nuoreka [IOK
49 Hueo m. Jlnina okpysiHoCTH 16.03 https://m.edsoo.ru/8a1472¢8
bu6nmoreka [IOK
50 Hueo m. Jlnina okpysiHoCTH 18.03 https://m.edsoo.ru/8al4714c¢
51 JnmuHa 1yru oKpy>KHOCTH 23.03
but6mmoreka [JOK
52 Panuannas mepa yria 25.03 https://m.edsoo.ru/8al4714c
53 [Tmomane kpyra, cekropa, 06.04 bubnuotexa [JOK
CEerMeHTa ' https://m.edsoo.ru/8a147426
54 [Tmomane kpyra, cekropa, 08.04 bubnuotexa [JOK
CerMeHTa ' https://m.edsoo.ru/8a147750
55 [Tnomane kpyra, cekropa, 13.04 bubnuorexa [JOK
CerMeHTa ' https://m.edsoo.ru/8a147750
but6mmoreka [IOK
56 IToHsaTue 0 IBUKECHNUU INIOCKOCTH 15.04 https://m.edsoo.ru/8al 4782
bu6 OK
57 [TapannenpHbIN IEpEHOC, TOBOPOT 20.04 nomotexa 11

https://m.edsoo.ru/8a147f16
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but6mmoreka [IOK

58 [TapannensHbIl IEpEHOC, TOBOPOT 1 22.04 httos://m.edsoo.ru/Sal4716

59 [TapannenbHbIN IEPEHOC, TOBOPOT 1 27.04

60 [TapamienpHbIN IEPEHOC, TOBOPOT 1 29.04

61 [IpuMeHeHne NBUKEHUN ITPU ) 04.05 bubnnorexa [JOK
pelIeHnn 3a1au ' https://m.edsoo.ru/8a1480e2
KonTposbHnas pabora no remam

2 "IlpaBUiIbHBIE 1 06.05
MHOT0YT0JIbHUKH. OKPY’KHOCTD.

JBu:keHus1 mjaockocTu'"
[ToBTOpenue, 0600IIEHNE,

63 cucTeMaTH3allis 3HAHUI. 1 13.05 bu6nmoreka [IOK
N3mepeHne reoMeTpuaecKux ' https://m.edsoo.ru/8a148524
BenU4YUH. TpeyroibHUKH

bu6nuoreka [JOK
64 n 0 1 18.05
TOTOBA KOHTPOJLHAN paboTa https://m.edsoo.ru/8a148650
[ToBTOpeHME, 0000IICHNE,
» COI/ICTeMaTI/ISaI_II/ISI 3HAHUH. 1 1005 BuGmorexa LOK
KPY>KHOCTH U KpYT. .
by Py https://m.edsoo.ru/8a147750
[TapamiensHble 1
MEPIICHIUKYIJISIPHBIC TTPSIMBIS
[ToBTOpeHue, 060061IeHNE,

66 cUcTeMaTu3alus 3HaHUM. 1 25,05 bubmmoreka [JOK
Bnucanusie u onucanHbie ' https://m.edsoo.ru/8a147c82
OKPYXHOCTH MHOTOYTOJIbHHKOB

OBIIEE KOJIMYECTBO YACOB I10 66
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MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

9 KJIACC

Kon
NMPoBePSIEMOro
pe3yJbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa3oBaTe/IbHOM MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUYECKHE (PYHKIIUU OCTPBIX YIJIOB, HAXOJIUTH C UX
MIOMOUIbIO Pa3IMYHbIE 3JEMEHTHI IMPSAMOYIOJBHOTO TpPEYrOJIbHHUKA
(«pemieHue MPSIMOYTOJBHBIX  TPEYrojibHUKOB»). Haxomute (c
MIOMOILBIO  KaJIbKYJIATOpA) JUIMHBI M yIJIBl U1 HETaOIMYHBIX

3HAYEeHUN

6.2

[Tonb3oBatbes bopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOKJIECTBOM ISl HaXOXKIACHHSI COOTHOIICHUMN

MCXKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

6.3

Hcnons3oBaTh TCOPEMbI CHMHYCOB M KOCHHYCOB MJII HAXOXKICHUA
PAa3JIMIHBIX 3JICMCHTOB TPCYI'OJIbHHUKA («peIJ_IGHI/Ie TpeyTOJ'IBHI/IKOB»),

MPUMCHATH UX IIPU PCHICHUU I'COMCTPHUICCKUX 3ada4

6.4

Bnamers NOHATHSAMEH TPeoOpa3oBaHMs IOA0OUS, COOTBETCTBEHHBIX
3JIeMeHTOB 1Mo00HBIX (uryp. [lonb30BaThCcsi CBOWCTBAMHM MOAOOHS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIATH JJTUHBI U HAXOJUTH YTIIBI Y
noao0HbIX ¢uryp. IlpumeHsaTs cBoiicTBa MOJ00MS B MPAKTHYECKUX
3ajadax. YMeTh MPUBOJUTH NpPUMEpPbl MOMOOHBIX duryp B

OKpY’KaroIlleM MUpe

6.5

ITons30BaThCA TCOpEMaMu O IIPOU3BCACHUU OTPE3KOB XOpHA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBAAPATEC KacaTelIbHOM

6.6

[Tonp30BaThcs  BEKTOpaMH, IOHMMaTb HUX TIEOMETPUYECKHH H
¢bu3nueckuil CMbICI, MPUMEHATh MX B PEIIEHUH I€OMETPUYECKUX U
¢usnueckux 3amay. [IpuMeHATh CKaIspHOE NMPOU3BEICHHE BEKTOPOB

AJI HAXOXKACHUA JJIMH U YTJIOB

6.7

Ilonp30BaThCSI METOAOM KOOpAUHAT Ha IIJIOCKOCTH, IIPUMCHATH €TI0 B

PEIICHUU TCOMCTPUUCCKUX U MMPAKTHUYCCKUX 3a1a1




Bnamets TOHATHSMH  TMPaBHIBHOTO  MHOTOYTOJNBHHUKA, JUTHHBI
63 OKpY’>KHOCTH, JJIMHBI JIyTH OKPYKHOCTH M DPaJUaHHOM Mephl yria,
' yMEThb BBIYMCIATH IUIOIAAb Kpyra u ero uacreil. Ilpumensts
MOJTyYCHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax
69 HaxonuTe ocM wiIM ILEHTpPbl CUMMETpUU (Uryp, HpUMEHSTbH
' JBMDKEHUS TIJIOCKOCTH B TIPOCTEHIIINX CITydasx
[IpuMeHsATH TOJy4YEeHHBlE 3HAHMUA HA IMPAaKTHUKE — CTPOUTH
MaTeMaTH4eCKue MOJEIM JJIS 3aJad peaJbHOM >KU3HU M MPOBOJHUTH
6.10 COOTBETCTBYIOIIME BBIYUCICHHS C NPUMEHEHHEM Mojxolusi u
TPUTOHOMETPUUECKUX (GYHKIUN (MONb3ysiCh, I/A€ HE00XoauMo,
KaJIbKYJISITOPOM)

ITPOBEPSEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHMUS K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHOM MPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHMSA

Kon
NMPoBePSIEMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K IPEIMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHOM NPOrPaMMbI OCHOBHOIO
o0uiero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHITHSIMH: MHOXECTBO, IOJAMHOXECTBO,
olepany HajJd MHOXECTBAaMH; YMEHHE OIEPUPOBATH IMOHATHIMMU:
rpad, cBs3HbIM Tpad, AepeBO, LUKI, NPUMEHSTh UX MPU PEIICHUU
3aa4; yYMEHHME HCIONb30BaTh rpaduyeckoe  IpelCcTaBlIeHUE
MHOKECTB Ul ONHMCAHMSI PEANbHBIX MPOLIECCOB M SIBICHUH, MpHU

pelIeHNH 3a1a4 U3 IPYTHX YYeOHBIX TPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIIPEACICHUE, aKCUOMA, TEOPEMA,
JI0KA3aTesIbCTBO; YMEHWE pACIO3HABaTh MWCTUHHBIE W JIOKHBIE
BBICKA3bIBAHUA, INPUBOJUTH IIPUMEPbl U KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHUH

YMeHue ornepupoBaTh MOHATHSMU: HATYPAIbHOE YUCIIO, TPOCTOE U
COCTaBHOE YHCJO, JE€IUMOCTh HATypaJIbHbIX 4YHUCEN, NPU3HAKU
JETUMOCTH, II€JIO€ YHCII0, MOAYJbh 4YHuCia, OOBIKHOBEHHAs Ipo0b M
JecsTHYHas IpoOb, CTAaHAAPTHBIA BHJI YMCIA, PAMOHATHLHOE YHUCIIO,
UppALMOHATIBHOE YHCIIO0, apU(PMETHYECKUH KBAJpaTHbI KOPEHb;

YMCHHEC  BBIIIOJHATH JIEHUCTBUSA C qucijiaMu, CpaBHHUBATL U




YHOOpSAAOYMBATh 4YMCIIA, MPEJCTABIATh YHUCJIA Ha KOOPIWHATHOU
OpSMOH, OKpYTIJATh 4YHCIa; YMEHHUE JelaTh NPUKUIKY U OLEHKY

pe3yJibTaTa BEIYMCIICHUN

YMeHue onepupoBaTh MOHATUSMU: CTENEHb C LENbIM IOKa3aTelIeM,
apudmeTnyecKkuil KBaJpaTHBIH KOPEHb, MHOTOUJICH, anredpandeckas
NpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOM CTENEHU
0oJbllle €AMHMIIBI; YMEHHE BBIMONHATH PacuéTel MO Qopmymam,
npeoOpa3oBaHusl IENBIX, JPOOHO-PAIMOHATBHBIX BBIPAKECHUH H
BBIPKEHUI C KOPHSAMH, Pa3JIOKEHHE MHOTOWICHA HA MHOXHUTENH, B
TOM YHCJE C HCIOJIb30BaHHEM (OpPMYJT pa3HOCTH KBAJPaToB H

KBaJpaTa CYMMBI U pa3HOCTHU

YMeHue onepupoBaTh NOHATHAMM: YHUCIOBOE PABEHCTBO, YPaBHEHHE
C OJHOM IIEPEMEHHOH, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOH; YMEHME pellaTh JIMHEHHbIE M KBAJIpaTHBIE YPAaBHEHUS,
NpOOHO-pallMOHANILHBIC YPaBHEHHS C OJHOW MEPEMEHHOU, CHUCTEMBI
IBYX JIMHEWHBIX yPAaBHEHUH, JIMHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIe M JPOOHO-palMOHAIBHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM 4MCJIE IIPY PEILIECHUU 3aJa4 U3 IPYTUX MIPEIMETOB
U TPaKTUYECKUX 3a7a4; YMEHHE MHCIIOJIb30BaTh KOOPAMHATHYIO
OPSAMYI0 U KOOPJMHATHYIO IUIOCKOCTh Uil M300paKeHUs pelleHHi

ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATHAMU: (PyHKIMS, rpaduk QyHKIMH, HYIH
byHKINH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA, POMEXYTKH
BO3pacTaHus, yObIBaHWs, HauOOJbIIEE M HAaUMEHbIICE 3HAYCHHS
byHKIHNT; yYMEHHUE OIIEPUPOBATH TTOHSATHUSIMHU: npsiMast
MPONOPLHUOHATBHOCTD, JTMHEHHAs (GYyHKIMS, KBaJpaTHuHas (QyHKIHS,
oOpaTHasi MPOMOPIMOHATILHOCTh, Tapaboia, THumepOosia;, yMEHHE
cTpouth rpadpukd  QyHKUUH, HCMONB30BaTh TpaduKu  JUis
OTIpEJIeICHUs] CBOWCTB TPOIIECCOB M 3aBUCHMOCTEH, ISl PEHICHUS
3aja4 U3 JIPYTUX y4eOHbIX MPEAMETOB U peallbHOW >KHU3HU; YMEHHE

BbIpaXKaTh GOpMYJIaMU 3aBUCHMOCTH MEXAY BEIMUNHAMU

YMenune OIICpHUPOBATH IIOHATUAMMU II0CJICAOBATCIIbHOCTD,
apupMeTHyecKkass M TEOMETpUYEcKass  MPOrpPecCUH;  yMEHHE
HCIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYIBI CYMMBI U

O6II.[CFO YWICHA MpHU PpCHICHUU 3aJld4, B TOM YHUCIIC 3aJa4 U3 APYTIUX




Y4EOHBIX TPEIMETOB U PEATHHON KU3HU

YMeHue pemath 3a7a4d pa3HbIX TUIMOB (B TOM YHCJIE HA MPOICHTHI,
O W 4YacTH, JBWXKEHHE, paboTy, IIEHy TOBapOB U CTOMMOCTH
MOKYIIOK M yCIIyT, HAJIOTH, 33/I1a4d U3 00JIACTH YIIPaBICHUS JTNYHBIMHU
U ceMeWHbIMH (UHAHCAMU); YMEHHE COCTaBISTh BBIPAKEHUS,
YpPaBHEHUs, HEPABEHCTBA M CHUCTEMbI IO YCJIOBHUIO 33J1a4H,
MCCIIEeIOBaTh MOJyYeHHOE PEIlIeHUE U OLIEHUBATh MPABIONOA00HOCTh

IMMOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTYpa, TOUKA, OTPE3OK, Mpsimas,
Iy, JIOMaHasl, yToJI, MHOT'OYT'OJIbHUK, TPEYrOJIbHUK,
paBHOOEPEHHBIH u PaBHOCTOPOHHUH TPEyroJIbHUKY,
NPSMOYTOJIbHBIM TpPEyrojbHUK, MeJIuaHa, OUCCEKTpHCa M BBICOTA
TPEYTrOJIbHUKA,  YETBHIPEXYTOJBHUK,  HapajjiesiorpaMM,  pomo,
IPSIMOYTOJIBHMK,  KBaJapar,  Tpameuus;  OKPYXKHOCTb,  KpYT,
KacaTeNbHasl; 3HAKOMCTBO C ITPOCTPAHCTBEHHBIMU (UTYpaMU; YMEHHE
pemlare 3agadd, B TOM YMCIE W3 IIOBCEIHEBHOM JKU3HHU, Ha
HAaxO0JICHUE N'eOMETPUUECKUX BEIUMYMH C IIPUMEHEHUEM HU3yYECHHBIX

CBOMCTB (huryp u (haxToB
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VYMeHne omepupoBaTh IMOHATHSMU: PABEHCTBO (UTYpP, PABEHCTBO
TPEYroJIbHUKOB; MapaUICNIbHOCTh M TEPICHANKYISIPHOCTh NPSMBIX,
yroia MeXIy NPSAMBIMH, TEPIEeHANKYISAp, HAKIOHHAS, TMPOCKIHS,
nogodue  Quryp,  momoOHbIE  TPEYroJbHHUKH,  CUMMETPH
OTHOCHTEJBHO TOYKH W HIPSMOH; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPHUIO u nojgobue ¢buryp, [1apajuIeIbHOCTD u

MEPIEHAUKYISIPHOCTD MPSAMBIX B OKPYXKarOIEM MUPE
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YMeHue omnepupoBaTh MNOHSTUSAMM: JUJIMHA, PACCTOSHUE, YToJl
(BemMUMHA YIJIa, CUHYC U KOCHHYC YIJla TPEYrojbHMKA), IUIOLIA/Ib;
YMEHHE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; YMEHHE MPUMEHATh (GOpMyJbl NepuUMeTpa U IUIOIIAIH
MHOTOYT'OJIbHUKOB, JJUHBI OKPYHOCTH M IUIOIIAAN Kpyra, o0bema
IIPSIMOYTOJIBHOTO TIapaJuIeIEeNUNela; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEyroJIbHUKAa,
teopemy Iludaropa, TpuUroHOMETpUYECKHE COOTHOILEHUS  JUIS

BBIYMCIICHUS JJIMH, PACCTOSIHUM, ITOIIaAeH

12

YMmenne wu300pakaTh IUIOCKME GUIYpHl M HMX KOMOWHAIUH,




MIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IOMOIIBI0 UYEPTEKHBIX
UHCTPYMEHTOB U JJICKTPOHHBIX CPEACTB II0 TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUIO
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YMeHHne onepupoBaTh IOHATUSMH: IPSAMOYTOJIbHAas  CHUCTEMa
KOOPJMHAT, KOOPAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOM3BEICHNE BEKTOpa HAa 4YHCIO, CKaJspPHOEC IPOU3BEACHUE
BEKTOPOB; YMEHHUE HCIIOIb30BaTh BEKTOPbl M KOOPAMHATBI UL
MIPEACTABJICHUS aHHBIX W PEIIEHHUs 3aJ1ad, B TOM YUCJIE U3 JIPYTUX

y‘le6HHX npeaMCETOB U peanLHoﬁ KHN3HU
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YMeHue onepupoBaTh IOHSTHUSAMHU: CTOJIOMKOBBIE U KPYIOBBIE
IWarpaMMbl, TaONUIBI, CpeaHee apuMeTHYecKoe, MeauaHa,
HauOoJIplllee U HaUMEHbIlEe 3HAU€HMs, pasMax 4YMCIOBOrO HabOpa;
YMEHHE U3BJICKaTh, WHTEPHPETHPOBaTb U  MpPeoOpa3OBHIBATH
MHPOPMALIMIO, TPEJICTABICHHYI0 B TaOIMIIaX W Ha JuarpaMmax,
OTPaKAIOIYI0 CBOWCTBA M XapaKTEPUCTHKU PEAIIbHBIX IPOLECCOB U
ABJICHUM; yMEHHME paclo3HaBaThb W3MEHYMBBIC BCIMYMHBI B

OKPY’KaIOLIeM MHPE
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YMeHue onepupoBarh MOHATUSAMU: CIy4YallHBIA ONBIT (CIoy4yallHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COObITHE (PJIIEMEHTApHBIA HCXO.)
CIIy4alfHOTO OIbITA, CIIy4ailHOEe COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HAXOJUTh BEPOSATHOCTH CIy4alHBIX COOBITMH B OIBITaX C
PaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH COOBITHSIMU; YMEHHME pelaTh
3aJjaud METO/JO0M OPraHM30BAHHOIO INepedopa U ¢ UCIOJIb30BaHUEM
IIpaBWJIa YMHOKEHUS; YMEHHUE OLEHMBAThb BEPOSTHOCTH DPEAIBHBIX
COOBITUH M SBJICHUH, MOHUMATh POJb MPAKTHYECKH JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHM B OKPY)KAIOLIEM MHpPE U B IKHU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEI U €T0 POJIBIO B MAaCCOBLIX SABJICHUAX
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YMmenue BBI6I/IpaTB HO,Z(XO,[[SILL[PIP’I I/ISyLIeHHI)If/’I METOH JIs1 PCHICHUA
3aaa4yu, MPUBOJUTE IMPUMEPBI MATECMATHYCCKUX 3aKOHOMepHOCTCI\/1 B
npupoAc 1 )KU3HHU, paCllO3HABATH ITPOABJICHUEC 3dKOHOB MAaTCMATUKU B
HUCKYCCTBC, OIIKMChIBATH OTACJIBHBIC BbIJAIOMIUCCA PE3YJIbTATHI,
MOJIYUYCHHBIC B XOJA€ PAa3BUTUA MATCMATUKHU KaK HAYKU, IPUBOIHUTH
IIPUMCEPEI MaTEMaTUYCCKUX OTKpI)ITI/Iﬁ u nux aBTOpPOB B

OTE€YECTBEHHOU U BCeMI/IpHOﬁ HUCTOpUHN




IHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Yuciia 1 BBIYUCIICHUS

1.1 Hatypanbablie u nensie yncna. [Ipu3Haku 1eIMMOCTH IEeNbIX YHCeT

1 OObIKHOBEHHBIE U JIECATUYHBIE JpOOHM, TPOIEHTH, OECKOHEUYHbIE
. MepPUOINYECKHE TPOoH

3 Panmonaneubie uyucna. ApudmMernyeckue OmNepanuu ¢ panuoHaIbHBIMHU
. qHclaMu

14 JleiicTBUTENbHBIC YHCTa. APUPMETHICSCKHE OTEPAIlUH C ACHCTBUTEILHBIMU
. quclaMu

s [TpubnmkEHHBIC BBIYUCIICHUS, TIPABUIIA OKPYTJICHUS, MIPUKUIKA M OIEHKA
‘ pe3yJibTaTa BEIYMCIECHUN

2 Anrebpanyeckue BBIPAKEHHS

2.1 bykBeHHbIe BhIpakeHHs (BBIPaKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ menbiM nokazateneM. CTeneHb ¢ pallMOHAIbHBIM MMOKAa3aTeIeM.
. CBoiicTBa CTENEHU

2.3 MHoro4IeHbI

24 Anrebpanueckas 1poob

55 Apudmernueckuii  KOpeHb  HaTypaJibHOW  cTemeHu.  JleWcTBus  C
. apu(pMeTUYECKUMHU KOPHIMHU HATYpaIbHON CTETICHU

3 VYpaBHEHUs 1 HEPABEHCTBA

31 Llenple u ApoOHO-parMoHaNbHBIC ypaBHEHUs. CHCTEMBI U COBOKYITHOCTHU
‘ YpaBHEHHU

35 Lenple u qpoOHO-panOHANEHEIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTHU
' HEPaBEHCTB

33 Pemrenne TekcTOBBIX 33724

4 Uucnoble NOCIIEI0BATEIbHOCTH

4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUsI IOCIEI0BATENLHOCTEH

42 Apudmerndeckass U TeoMeTpuueckas mporpeccuu. Dopmyna CIOKHBIX
' MIPOLICHTOB




5 OyHKIHH
@Oynkius, crnocodbl 3amaHus  ¢yHkuuu. I'padux  pynkumu. OOnacth
ONpeNleNIeHus M MHOXecTBO 3HaueHMd ¢yHkimuu. Hymm  ¢dysximm.
5.1. [TpomexxyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (DYHKITHH.
MakcumymMbl M MHHUMYMbI (QyHKOuM. HaumbOonbliee M HauMeHbliee
3Ha4YeHUe (PYHKLIUHU HAa IPOMEKYTKE
6 Koopaunatsl Ha mpsiMoOil U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomertpus
7.1 I'eomeTpuueckue GUrypsl 1 UX CBOIMCTBa
7.2 TpeyronbHuK
7.3 MHOrOoyroiabHuKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3MepeHne reoMeTpruieCcKuX BETMYNH
7.6 Bexropsl Ha T10CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr

YYEBHO-METO/JUYECKOE OBECHEYEHUE OBPA3OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJBI U151 VUEHUKA

* ['eometpust, 7-9 kmaccsl/ Atanacss JI.C., byty3os B.®., Kanomues C.b. u apyrue,
Axmmonepsoe o0miectBo «M3marensctBo «lIpocBerienne»
METOANYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJIA

1. F'eometpus. Pabouas mporpamma k yueOnuky JI. C. AtanacsiHa u apyrux.7-9 kiaccor:
nocoOue /ISl yauTenei oomeoopa3zoBarenbHbIX yupexaeHuit/ B.®.byty3os. — M.:
[Ipocsewenue, 2016 r.



2.I'eomeTrpust 7-9 kiaccel: yaeOHUK 111 0011e00pa30BaTeIbHBIX YupexacHuid./ AtaHacsH J1.
C., byry3oB B. ®@., Kanomies C. b., [Toznsik 2. I'., FOxuna U. 1. — M.: [Ipocsenienue,
2016.

3.KonrtpomnbHsle paboTsl 1o reomerpun: 9 knace: k yueOnuky JI.C. AtaHacsH u ap.
«I"eomerpus 7-9»/ H.b.MenpnukoBa. M.: U3narensbctBo «Ok3amen» , 2011 r.

4.T'eomeTpus 9 kiacc: moypouHsie mianbl no yaeOnuky JI.C. Atanacss u np. «['eomerpus 7-
9»/ amt.-coct. T.JI.Adanacwena, JI. A. Tanunmuna. Bonrorpan: Yuurens, 2011 r.

5. KoHTpoabpHO — U3MepuTenbHbie MaTepuaibl. ['eomerpus 9 kinace / coct. H.O.
I"aBpunosa. — M.: BAKO, 2011rog.
Tabanusbl Mo reoMeTpuM.
1. OTkpeiTas koswtekuus mateMatuka «llmanumerpus 7-9»; 0000000971.
2.Kommekr tabmuir: « Tpeyrompaukm» I - 7-9; 0000000851.

3.Kommiekt Tabnui: «Muoroyronsaukm» I - 8; 0000000840.
IMUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET.

1.KUM. «Ypoku reometpuu — 7 kiaccy»; 0000000716 duck http://www.ed.gov.ru ;
http://www.edu.ru —-MunucTepcTBO 00pazoBanus PD.

2.http://www .kokch.kts.ru/cdo - TectupoBanme online: 5 — 11 kmaccsi.
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