MWHHUCTEPCTBO NPOCBEIEHUSI POCCUMCKOMN ®EJEPALIUA
MuHucTepcTBO 00pa30BaHus ApPXaHre/bCcKoil o01acTn
YupasJenue oopazosanus "'Kapromoabckoe MO"

MOY "Jlekmmo3zepckas OIL"

PACCMOTPEHO YTBEPXJIEHO
PykxoBogurens MO Jupexrop
Manaxosa 1.B. Konosanruna E.1O.
[TpoToxomn Nel [Ipukaz Ne28
oT «29» aBrycra 2025T. oT «29» aBrycra 2025 .
PABOYAS ITPOTPAMMA
(ID 7243127)

yueOHoro kypca «I'eomerpus»

Ut o0yyaromuxcs 9 knacca

a.Mopmuxunckas 2025



MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3JEJOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWH M B3aUMHOE PACIHOJIOKCHHE, ONHUPAECTCS Ha  JIOTMYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
o011ero 0opa3oBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS IPOBOIUTD
JIOKA3aTeJIbHBIE PACCYKJICHUS, CTPOUTH JIOTHYECKUE YMO3aKIIIOUECHHUsI, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs «OT IPOTUBHOTO», OTJIWYaTh CBOWCTBA OT IPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Btopoii 1nenpr0 HU3ydeHUsT TE€OMETPUM SIBIIETCSA HCIIOJIB30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUN KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/aad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOywaroumiicss JOKEH HayuduThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJOKOHHOIO KaOenss wih TpeOdyemble pa3Mepbl Trapaxa il aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUS B U3YYEHUU I'€OMETPHUHU.
[Tpu pemieHnn 3agad MPaKTHUYECKOIO XapakTepa OOYyYaroUIMics y4uTcs CTPOUTH
MaTEMaTUYECKHE MOJIETU  pEalbHBbIX JKU3HEHHBIX CUTyallMil, MPOBOJIUTH
BBIYHCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JIPYTUMH y4eOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHMH B (uU3uKe U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckue cooTHoueHus», «Meron koopauHat» u «Teopema
[Tudaropa.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEIYIONUE OCHOBHBIC DPa3Jeibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel U uX cBoWcTBay, «M3Mmepenue
r€OMETPUYECKUX  BEIIUYMH», «JleKapTOBbl ~KOOpPAMHATHl HAa  IJIOCKOCTWY,
«Bekrtopb», «/IBrxkenus miaockoctn», «lIpeodpazoBanust mogo0us».

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



COJAEPKAHUE OBYUYEHUA
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUECKOE TOXKIECTBO. DPOPMYIIbI TPUBEACHHUS.

Pemenue tpeyronbHHKOB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYECKWX 3a7ad4 C HCIOJIb30BAaHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O HpPOU3BEACHHH OTPE3KOB XOpJ, TEOPEMbI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, amuHa  (MOIyJib)  BEKTOpA,  COHAMPABIECHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO  HAIlPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIE€paluu HajJ BeKTOpamH. PasznoikeHue BeKTOopa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalpHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlexapToBBl KOOPAMHATHI HA IIJIOCKOCTH. Y PAaBHEHHUsI MPSAMON U OKPYKHOCTH
B KOOpJAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPSAMBIX. METOI KOOPAMHAT U €ro
IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTrOJBHHUKU. JInmmHa okpyxHOCcTH. ['panmycHas w
paguaHHas Mepa yIyia, BBIYMCIEHUE JJIMH OYr OKpyxkHocteu. Ilmomans kpyra,
CEKTOpPa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (PuUryp (snemMeHTapHbIe
npezactasienust). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaTbl OCBOEHUS IpPOrpamMMbl y4eOHOro Kypca
«I"'eoMeTpusD XxapakTepU3yrOTCA:

1) naTrpuoTHyYecKOe BOCIMTAHME:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTHOKEHUSIM  POCCHUHCKHX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JOCTHKEHHUM B IPYrUX HayKax U MPUKIAJAHbBIX chepax;

2) rpaxaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJTHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
npaB, MPEJICTABICHUEM O MATEMaTUYECKUX OCHOBAX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Tpa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00OCYXIE€HHIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKHM IPUMEHEHHEM JIOCTM)KEHUI HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpya0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIIEHUM MPAKTUYECKUX 3a1ad
MaTE€MaTU4YeCKOM HaNpaBJIEHHOCTH, OCO3HAHHEM BA)KHOCTH MaTEMaTHYECKOTO
oOpa30oBaHus Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEMHON MNpodeccHOHaIbHOM
NEeATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHIMBUyAIbHON TPAEKTOPUH 00Opa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTE€MaTUYECKUX OOBEKTOB, 3a7ad, PEUICHUH, pacCyX JACHHUN, YMEHUIO BUIECTh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalUuel B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs YENOBEKA, MPUPOJIbI U
oOIIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKOU
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHUYECKOW KYJbTYypOW Kak CPEICTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMU HAaBBIKAMU HCCIEN0BATENbCKON
JEATEIIbHOCTH;



6) ¢usuveckoe BocnuTanue, (GOopMHpPOBAHHE KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIy4Yns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTHYeCKUE 3HAHUS B HHTEPECaX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (30pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIeKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYyroro 4eIoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAIOIICH Ccpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPY’KaIIIeH Cpeabl, OCO3HAHUEM
100alTbHOTO XapaKTepa dKOJIOTHYECKHUX MPOOJIeEM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHUSAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIIOJIEH, MPpUOOpeTaTh B COBMECTHOM AESTEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble Jlornueckue JaeicTBuA:
BBISIBJIATH W XapPaKTEPU30BaTh CYLIECTBEHHBIE IIPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TIOHSATHUW, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIUPOBATH
OTpeJieSICHUs TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MPHU3HAK Kiaccu(pUKaIuy,
OCHOBaHWsI 711 0000IICHHS 1 CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;
BOCIIPUHUMATH, (HOPMYIMPOBAThH U NMPEOOPA30BHIBATH CYXKIACHUS: YTBEPAUTEILHBIE
U OTpHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE;



BBISIBIIAITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M NIPOTUBOPEYHS B
dakTax, MaHHBIX, HAOJMIOACHUSX M YTBEPKACHUSAX, MpeAjiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEYUHNIA;

JeNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 10 aHAJIOTHUH;

pa3dupaTh JI0Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPXKACHUU (TpsMble U OT
IPOTUBHOIO), NPOBOJUTH  CAMOCTOSATEIBHO  HECIOXKHBIE  JIOKAa3aTeIbCTBA
MaTeMaTHUYECKUX (PaKTOB, BbICTpauBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHUS;

BbIOMpaTh CIOCOO perieHust yueOHOHM 3a1auM (CpaBHUBATh HECKOJIBKO BapHUaHTOB
pelieHus, BbIOMpaTh Haubojee MNOAXOMSIIMIMA C YYETOM CaMOCTOSITENBHO
BBIJICIICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

UCIIOJIB30BaTh  BOIIPOCHl KaKk HCCIEAOBATEIIbCKUNA HHCTPYMEHT IO3HAHUS,
bopMynupoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEYUE,  MOpoOIIeMy,
CaMOCTOATENIbHO YCTaHaBJIMBaTh HMCKOMOE W JaHHOE, (pOpMUpOBaTh THUIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

IIPOBOJUTEH 110 CAMOCTOSITENBHO COCTABIIEHHOMY IIJIaHY HECJIOXHBIM IKCIIEPUMEHT,
HEOOJIbIIOE HMCCIEAOBAHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXIY COOOiA;

CaMOCTOSITeNIbHO  (hopMynMpoBaTh O0OOOIIEHUSI M BBIBOJLI MO pe3yJibTaTaM
OpOBEAEHHOIO  HAONIONCHHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IIPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpOIlEcCa, a TaKKe BBIIBHUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH ~ HEIOCTATOYHOCTh U M30BITOYHOCTh  MH(pOpMAIUH, JIaHHBIX,
HEOOXOUMBIX JIJISl peLIeHUs 3a4a4u;

BBIOMpATh,  AHAJIM3UPOBATH,  CUCTEMATU3UPOBATb U  HUHTEPIPETHPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABIICHUS,

BbIOMpATh (hopMmy mpeAcTaBieHUs HMHGOPMALMH U WIUIIOCTPUPOBATH pEIllaeMble
3aJjauM CXeMaMH, JuarpaMmmamu, MHOUM rpaduKkoil 1 uX KOMOMHALMSIMU,

OLIEHMBATh HAJE&KHOCTh MH(OPMALIMU O KPUTEPHSIM, NMPEITOKEHHBIM YUUTEIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIC YHHBepPcalbHbIe yueOHbIe 1eHCTBUSA:

BOCIIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMH U
HenasiMu  OOIIEHHS], SICHO, TOYHO, TPAaMOTHO BBIp@XXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOAYy PELICHUs 3a/JauH,
KOMMEHTHPOBATh MOJTYUYEHHBIN pe3yibTar;



B XoA€ OOCYXIEHHUS 3aJaBaTb BOMPOCHl MO CYIIECTBY OOCYKTAaeMOU TEMBI,
npoOJieMbl, pemaeMol 3aJayud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha MOUCK
pEeIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYACTHUKOB
nuanora, oOHapyKMBaTh Pa3jM4Me M CXOJCTBO MO3UIMN, B KOPPEKTHOH (opme
bopMyIUpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEJCTaBISTh PE3yNbTaThl pEUICHUs 3aJadd, DJKCIEpUMEHTa, HCCIEAOBaHu,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUIEHUS C YYETOM 3aaady
MPE3EHTAllUU U OCOOEHHOCTEN ay IUuTOpHUY;

NOHUMAaTh M HCHOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaIbHON
paboThI IPU PEIICHUH YYEOHBIX MAaTEMATUYECKUX 3a]1aY;

OPUHUMATh 1€7h COBMECTHOM JESTENbHOCTH, IJIAHUPOBATh OPTaHHU3AIHIO
COBMECTHOM palOThI, paclpeneiiarh BUAbl paldOT, IOroBapuUBaThCs, OOCYXAATh
IPOLECC U PE3YJIbTAT padOThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;
y4acTBOBaTh B TPYMIOBBIX ¢Gopmax paboThl (0OCYXJeHHsS, OOMEH MHEHUSIMU,
MO3TOBBIE IITYPMbI M IPYTHE), BHIMOIHITH CBOIO YAaCTh padOThI U KOOPIUHUPOBATH
CBOM JICHCTBUS C JPYTMMH YJI€HAMH KOMaH[bl, OIICHMBATh KA4e€CTBO CBOETO
BKJIaZla B OOMIMH MPOIAYKT MO KPUTEPHsM, CHOPMYIMPOBAHHBIM YyUaCTHHUKAMHU
B3aUMOJCHUCTBU.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUSA

Camoopranusamnus:

CaMOCTOSITENIbHO COCTAaBJIATh IJIAaH, aIrOPUTM pELIeHMs 3aJaud (WM €ro 4acTh),
BBIOMPATh CHOCO0 pPEIICHHs] C Y4ETOM HMMEIOUIUMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMeHTHUPOBAaTb M KOPPEKTHUPOBATh BApHUAHTHl PEIICHUMN C
y4€TOM HOBOM MH(POpPMALIUH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

BJA/eTh CIOCOOAMU CaMOMNPOBEPKH, CAMOKOHTPOJS IIpollecca U pe3ynbrara
pelieHus: MaTeMaTUYeCcKOH 3a1auu;

NpEeABUAECTh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH NpPH pEIICHUHM 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pE3yJibTaTa JEATEIbHOCTH IIOCTABIECHHON LENH H
YCJOBUSIM, OOBACHITh TPUYUHBI TOCTHXKEHUS WM HEJOCTHXKEHUSI LIETH, HAXOUTh
OLIMOKY, JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koniy oOyueHus B 9 Kjacce o0Oydarolmuiics MOJYYUT CIEIYIOLIUE
IPEIMETHBIE PE3YJIbTATHI:



3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JINYHBbIE 3JIEMEHTHI MPSAMOYTOJBHOTO TPEYroJbHUKA («pemeHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KadbKyJISATOPA) JJIUHBI
U YTJIbI JIsl HETAOJTUYHBIX 3HAYCHUMH.

[Tonb3oBaThCs popMysiaMH MPUBENCHUS K OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKIEHUS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA («pEIIeHUE TPEyTrOJIbHUKOBY»), MPUMEHITh HUX MpHU
pELIEHUN T€OMETPUYECKUX 3a/1a4.

Brnagets moHsATHSMH — npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ0O0HBIX puryp. ITonp30BaThCs CBOMCTBAMU MO100MS MPOU3BOJIHHBIX
buryp, yMeTb BBIUMCIATH JJWHBI W HAXOAUTh YIJbI y TMOAOOHBIX GUryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMEThb MPHUBOJIUTH
IpUMEPBI TOJTOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, TMOHMMATh MX TC€OMETPUUYECKUM U (PU3HUECKHIM
CMBICJI, MPUMEHSATh HMX B PEIICHUH T€OMETPUUECKUX M (PU3NYECKUX 3aaad.
[IpuMeHsTh CKaJIIpHOE NPOU3BEACHUE BEKTOPOB ISl HAXOXKACHUS IJIUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPJAMHAT Ha IUIOCKOCTH, INPUMEHSATh €ro B
PELICHUH N'€OMETPUUECKUX U IPAKTUYECKUX 3a]a4.

Branerb MOHATUSMU MPABWJIBHOTO MHOTOYTOJBHHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPYKHOCTH U PaJMaHHON MEpbl yrjia, yMETh BBIYUCIAThH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsITh NoJy4yeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTH JBHKECHHUS
IJIOCKOCTH B NMPOCTEUIINX CITyYasiX.

[IpuMeEHATh MONYyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUYECKHUE
MOJIENIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS
C TPUMEHEHHEM IMOAOOUSI M TPUTOHOMETPUYECKUX (PYHKIMHN (MONB3ysACh, e
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

9 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaRanecmle 0BPA30BATETBLHBIE
padoThbI padoTbI pecypebi
Tpuronometpus. TeopemMbl KOCUHYCOB U bubnuoreka [IOK
1 16 1
CHHYCOB. Pelienne TpeyroipHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpaszoBanue nonodus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOILLEHHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
12 1
3 Bexropsl https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI Ha MIJIOCKOCTH 9 1 buGnuorexa [JOK
p pA https://m.edsoo.ru/7f41al2c
IIpa € MHOT'OYTO . a
;| Do oo A : B LOK
Py m n\, pyra. https://m.edsoo.ru/7f41al2c
Brraucnenune miomanei
bu6nunorexa LIOK
6
6 JIBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 7 2 bu6nmorexa LIOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 6 0




HOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
u/n Tema ypoka Beero KOﬁl—lTpO.}Ibele HpﬁaKTl/I'ICCKI/Ie wiydeHusi 0GPA30BATEABHbIC
padoThbI padoThbI pecypeb
1 OrnpesenieHne TPUTOHOMETPUIECKUX 1 bubnnoreka [JOK
¢byuknmii yriios ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 ®opMyIIbl IPUBEAEHUS 1
3 TeopeMa KOCHHYCOB 1 Bubmiorexa IJOK
p Yy https://m.edsoo.ru/8al4336¢
4 Teopema KOCHUHYCOB 1
5 TeopeMa KOCUHYCOB 1 Brbmuozexa [IOK
p y https://m.edsoo.ru/8al42d5e
6 TeopeMa CUHYCOB 1 Brbmuozexa [IOK
p y https://m.edsoo.ru/8al42e8a
7 Teopema CHHYCOB 1
8 Teopema cunycoB 1
9 Haxosienue e CTOPOH U BEJIMYUH 1 bu6mmoreka [JOK
YIJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 Perierne TpeyroisHUKOB 1 bubmorexa [IOK
https://m.edsoo.ru/8al42ac0
11 Perenne TpeyroisHUKOB 1 bubmorexa [IOK
https://m.edsoo.ru/8al42ac0
12 Perenue TpeyroisHUKOB 1 bubmorexa [IOK
https://m.edsoo.ru/8al142ac0
13 Pemenue TpeyrojabHUKOB 1 Bubmioreka LIOK
pey https://m.edsoo.ru/8al142ac0
14 [IpakTHueckoe NMpUMEHEHHUE TEOPEM 1 bubnmoreka [JOK

CHUHYCOB MU KOCHMHYCOB

https://m.edsoo.ru/8al42c3c




[IpakTueckoe NpUMEHEHNE TEOPEM

15 CHUHYCOB M KOCUHYCOB
16 KontponbHas padota nmo teme "Permenue bubmuoreka [JOK
TPEYroJIbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [Tonsarue o mpeoOpazoBaHUH OO0 hitps://m.edsoo.ru/8al43ab0
18 CoOTBETCTBEHHBIE 3JIEMEHTHI ITOI00HBIX bubnnorexa [HOK
buryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI IT0I00HBIX
¢uryp
Teopema o npon3BeIEHUHN OTPE3KOB XOP/I,
TeopeMa O MPOU3BEIACHUU OTPE3KOB bubnuorexa [JOK
20
CEKYILUX, TEOpEMA O KBaJpare https://m.edsoo.ru/8a14406e
KacaTeJIbHOU
Teopema o mpon3BeEHNH OTPE3KOB XOP/I,
TeopeMa O IIPOU3BEIECHUH OTPE3KOB bubnnoreka [JOK
21
CEeKYILUX, TEOpEMA O KBaJpaTe https://m.edsoo.ru/8al441a4
KacaTeJIbHOU
Teopema o nmpon3BeEHNH OTPE3KOB XOP/I,
TEeOpeMa O MIPOU3BEAECHUN OTPE3KOB bubnuoreka [IOK
22
CEKYILIUX, TEOpEMA O KBaJpaTe https://m.edsoo.ru/8al442da
KacaTeJIbHOU
23 IIpuMeHeHne TeopeM B peleHun bubnnorexka [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
24 IIpuMeHeHHe TeopeM B pelleHUun bubnnoreka [JOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al1443fc
75 [IpumeHeHne TEOpEM B pELIEHUH bubmuoreka [IOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KontponbHas paboTa mo teme
26 "ITpeoOpa3oBanue mogoousl. bubnuoreka [IOK

Metpuueckre COOTHOIIEHHUS B
OKpY>kKHOCTH"

https://m.edsoo.ru/8al1447a8




Onpenenenne BeKTopoB. Pu3ndeckuil u bubnuoreka [IOK
27 .
reOMETPUYECKUN CMBICII BEKTOPOB https://m.edsoo.ru/8a144960
CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnmoreka [JOK
28
YMHOXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnmoreka [JOK
YMHOXEHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BBIUUTaHUE BEKTOPOB,
YMHOKEHHE BEKTOpa Ha YUCIIO
31 Paznoxxenue BexkTopa 1o ABym
HEKOJUIMHEAPHbIM BEKTOpaM
32 Koopaunatsl BekTopa bubmmorexa LIOK
pA p https://m.edsoo.ru/8al44fbe
CkansipHoe pou3BeIeHUE BEKTOPOB, €T0
33 1 I/IMCI;)-ICHI/IG pnﬂ Ha));[ox( EHUs J'IpI/IH u bubmmorexa LOK
p A A A https://m.edsoo.ru/8a14539c¢
YIJIOB
CkansipHO€ MpOMU3BEICHNE BEKTOPOB, €TI0
34 1| I/IMGI;)-IeHI/IepJ'IH Ha))::om EHUS J'II)I/IH ’1/1 bubmorexa [IOK
p a g A https://m.edsoo.ru/8a14550e
YIJIOB
35 Pemrenue 3amayu ¢ moMoIbI0 BEKTOPOB bubmorexa [IOK
21 B P https://m.edsoo.ru/8al44c3a
36 Pemenue 3amayu ¢ MOMOIIBIO BEKTOPOB bubmorexa [IOK
21 B P https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB ISl peLICHUS
3aj1a4 pU3uKu
" " bubnmoreka [JOK
38 Kontponbras padota mo teme "BekTopsr hitps-//m.cdsoo.ru/8al 45508
39 JlexapToBBI KOOPAMHATHI TOUEK Ha
TIJIOCKOCTH
. bubmuoreka [JOK
40 YPaBHEHHE NPAMOE https://m.edsoo.ru/8al145c48
41 YpaBHeHue npamMoit
42 YpaBHEHHE OKPYKHOCTH bubnuoreka [IOK




https://m.edsoo.ru/8al4635a

KOOp,I[I/IHaTI)I TOYCK IICPECCUCHUA

bubmuorexa [JOK

43 OKPYKHOCTH U IIPSAMOM https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IPU PELICHUU
44 T€OMETPUUYECKHX 3aJ1a4, TPAKTUIECKUX
3aja4
Meroa KOOpAUHAT MPH PEIICHUN
45 reOMETPUUYECKUX 33/1a4, IPAKTUUECKUX
3a7a4
Meroa KOOpAUHAT NPH PELICHUN
46 TCOMETPUUYECKHX 3aJ1a4, IPAKTUICCKUX
3aga4
47 KonTponbhas padota no teme bubnuoreka [IOK
" JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH" https://m.edsoo.ru/8al46e0e
48 [IpaBuiibHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYHCIICHHE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmorexa [IOK
49 Hucno 7. JlimiHa OKpyXHOCTH https://m.edsoo.ru/8al472c8
bu6mmoreka [IOK
50 Hucno 7. JlimiHa OKpyXHOCTH https://m.edsoo.ru/8al4714c
51 JlnvHa TyTH OKPYKHOCTH
52 Pagnannas mepa yria Bubnorexa [IOK
pay https://m.edsoo.ru/8al4714c
53 [lmomane kpyra, cekTopa, CErMeHTa bubmmorexa LIOK
i ’ https://m.edsoo.ru/8a147426
54 IImomane kpyra, cekropa, cerMeHTa Bubmiorexa [JOK
tHajp Kpyra, pa, https://m.edso0.ru/8a147750
55 IImomans Kpyra, cCEKTOpa, CErMEHTA Bubmiorexa [IOK
Hajp Kpyra, pa, https://m.edso0.ru/8a147750
56 IlonsaTue 0 ABMXKEHUH IUIOCKOCTHU Bubmioreka LIOK
a https://m.edsoo.ru/8al147c82
57 [TapamienpHbIN IEPEHOC, TOBOPOT bubnuoreka [IOK




https://m.edsoo.ru/8al47f16

bu6mmoreka [IOK

i 1
>8 HapannenpHpiii nepenoc, nosopor https://m.edsoo.ru/8al147f16
59 [TapannenpHbIi IepeHOC, TOBOPOT 1
60 [TapannensHbIN IEpEHOC, TOBOPOT 1
61 [IpumeneHue IBUKEHUN MPU PEIICHUN 1 bubnnoreka [HOK
3a7a4 https://m.edsoo.ru/8a1480e2
KonTponbHas padora no remam
62 "[IpaBUIbHBIE MHOTOYTOJIbHUKH. 1
OxkpyxHOCTb. [IBU>KEHHUSI TITIOCKOCTH"
[ToBTOpeHME, 0000MIIEHNE,
63 cucreMaTtu3anus 3Hanuil. smepenue 1 Bubmiorexa LHOK
https://m.edsoo.ru/8a148524
T€OMETPUUYECKHUX BeIUYUH. TpeyroabHUKI
[ToBTOpenue, o6o0IIEHNE,
64 cucreMaTtu3anus 3HaHuil. [lapannensHbie 1 bubmmorexa LIOK
https://m.edsoo.ru/8a148650
Y TIEPIEHINKYIISIPHBIE TIPSIMBIC
[ToBTOpenue, o6o0IIEHNE,
65 cucteMaTu3anus 3HaHu. OKpYyKHOCTb U 1
Kpyr. ['eomeTpruueckue mocTpoeHus.
VYTIbl B OKPYKHOCTH
[ToBTOpenue, o6o0mEH e,
66 cucTeMaTu3alys 3HaHui. Bricanueie u 1
OTIMCaHHBIE OKPYKHOCTH
MHOTOYTOJILHUKOB
bu6mmorexa [IOK
1
67 Hrorosad koHTponLHAA paboTa https://m.edsoo.ru/8a148920
63 [ToBTOpenue, o6o0mEH e, 1
cHUCTeMaTHu3aIys 3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOU MIPOI'PAMMBI

9 KJIACC

Kox
NMPOBEPAEMOro
pe3yJbTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30oBaTeJILHON NMPOrPaMMbl OCHOBHOT'0O 00111er0 00pa30BaHUus

6

I'eomeTpus

6.1

3HaTh TPUIOHOMETPUYECKHE (YHKLUU OCTPHIX YIJIOB, HAXOJUTh C MX
MIOMOILBIO  pa3IM4HbIEe 3JIEMEHThl MPAMOYTOJIBHOTO TPEYroJIbHUKA
(«pemieHue  OPSAMOYTOJIBHBIX — TPEyrojabHUKOB»). Haxomute (¢

IIOMOIIBIO KaJ'II)Ky.HHTOpa) AJIUHBI U YTJIbL JJIA HeTaOJIMYHBIX 3HAUCHUH

6.2

ITonp3oBathes (bOpMy'J'IaMI/I IIPpUBCACHUA n OCHOBHBIM
TPUT'OHOMETPUYCCKHUM TOXIACCTBOM IJIsI HAXOXICHHUS COOTHOIICHUM

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIINUNHAMHA

6.3

Hcnons3oBaTe TEOpEMbl CHHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX 3JEMEHTOB TPEYrOJbHUKA («PELIEHHE TPEyroJIbHUKOBY),

NPUMCHATH UX ITPU PCHICHUHN TCOMETPHUICCKUX 3a0a1

6.4

Brnagerp moHsTHSMEH TIpeoOpazoBaHUs MOA0OMS, COOTBETCTBEHHBIX
aMeMeHTOB MoJ00HbIX ¢uryp. [lombp3oBaThesi CBOWCTBAMHU MOA00US
MPOU3BOJBHBIX (UTYP, YMETh BBIUUCIATH JUIMHBI U HAXOJUThH YIJIBI Y
noAoOHbIX ¢uryp. [IpuMeHATh CBOWCTBAa MOMOOWS B MPAKTUYECKHUX
3ama4ax. YMeTh MPUBOAWTH TNPUMEPHl TOAOOHBIX (GuUryp B

OKpY KaroIleM MUpe

6.5

ITonp30BaThCA TCOpEMaMu O IIPOU3BCACHUHU OTPC3KOB XOpHd, O

MPOM3BEICHUN OTPE3KOB CEKYIINX, O KBapaTe KacaTeIbHON

6.6

[lonb3oBaTbcs  BEKTOpamMH, [OHUMAaTh MX T€OMETPUYECKUH U
¢bu3nuecKkuil CMBbICI, MPUMEHATh MUX B PELICHUH T€OMETPUYECKHX U
¢usnyeckux 3anad. [IpUMEHATH CKalsipHOE MPOU3BEIACHUE BEKTOPOB

IJI HAXOXKACHUA NJIMH U YTJIOB

6.7

ITons30BaThCA MCTOJOM KOOpJAHWHAT Ha IIJIOCKOCTH, IMPUMCHATH €ro B

PEIICHUU IT'€OMCTPUYCCKUX U ITPAKTHYCCKUX 3a7Ja4




BJ'Ia,I[eTB IIOHATHUAMUA IMIpaBUJIBHOI'O MHOT'OYI'OJIbHHKA, JJINHBI

OKPYXHOCTH, [UIMHBI JIyTW OKPYXHOCTHM U pPaJuaHHOW MEphbI YyrIia,

o8 yMETh BBIYMCIATH IUIOIAAb Kpyra W ero dactei. Illpumensars
MOJTyYCHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax
69 HaxonuTpe OCH WM HEHTPbl CUMMETPHH (UTYD, TPUMEHATh JIBUKCHHUS
. IUIOCKOCTHU B MPOCTEHIINX CITydasx
[lpuMeHATh TONyYeHHBIE 3HAaHWS HAa [PAaKTHKE — CTPOMTH
MaTeMaTU4ecKue MOJAETH JUIS 3a/ad peajbHOM >KU3HU M TPOBOAUTH
6.10 COOTBETCTBYIOIIME BBIYMCICHUS C TNPUMEHEHHEM TOJ00HS U

TPUTOHOMETpHUYECKNX  (PyHKIMI (MONB3ysCh, TIe HEO0OXOAMMO,

KaJbKYJISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

9 KNIACC
Kon IIpoBepsieMblii 3JIeMEHT COJAEPKAHMS
6 I'eometpus
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUYECKOE
. TOKeCTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyroapHukoB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PemieHue
6.2 MPAaKTUYECKUX 3a/Ja4 C HCIHOJIb30BAHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpaszoBanue nonodbus. [lomodre cOOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 pou3BeIEeHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUM OTPE3KOB
' CEeKyLIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bextop, amuHa  (MOIynb)  BEKTOpa, COHANpPABJIICHHBbIE  BEKTOPBHI,
65 [IPOTUBOIOJIOKHO  HAIPAaBJICHHbIE BEKTOpbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONEpalliy HaJ BeKTopamu. Pa3noxkeHne BeKTopa 1o JByM
HEKOJUJIMHEApHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkalsipHOE NPOU3BEINCHUE BEKTOPOB, NPUMEHEHUE IS
' HaXO0XJAECHUS JUIMH U yTJIOB
JlexapToBbl KOOpPAMHATHI Ha IUIOCKOCTU. YPAaBHEHUS MPSIMOW U OKPYKHOCTH B
6.7 KOOpJMHATaX, MEPECEUCHNE OKPYKHOCTEN U MpAMbIX. MeToI KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxkHocTu. I'pagycHas 1 paguaHHasi Mepa yria, BBIYMCIEHUE JJIUH IyT
' OKPY>KHOCTEN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
-~ JIBWOKEHUS TUIOCKOCTH W BHYTPEHHHE CHUMMETpuH Guryp (dJIeMeHTapHbIe
' npencrasienus). [lapamnensusiii neperoc. [loBopot

ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

‘ Kon

‘ IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJbTaTaM




NpoBepsieMoro
TpeOOBaAHMS

0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHHue onepupoBaTh IOHATHUSMU: MHOKECTBO, IOAMHOKECTBO,
OIlepaLiy HaJl MHOYKECTBAMH; YMEHHUE ONEPUPOBATh NOHATHAMMU: Ipad,
CBSI3HBIA Tpad, IepeBo, IHMKIJI, MPUMEHATh HX NPHU PEIICHUH 3a]ad;
YMEHHE HCMOJIb30BaTh I'paMuecKoe MPEeACTaBICHUE MHOMXECTB JUIs
ONMCAaHUS pealbHBIX IIPOLIECCOB W SBICHUM, IIPU PELICHUH 3a7a4 W3

JIPYTUX Y4EOHBIX MIPEIMETOB

YMeHHe onepupoBaTh NOHATUSMHU: OIPENEIICHHE, aKCUOMa, TEOpeMa,
JIOKa3aTeNbCTBO; YMEHHME pPAclo3HAaBaTb WCTUHHBIE U JIOXKHBIE
BBICKA3bIBAaHUsA, IIPUBOAUTH INPHUMEPbl M KOHTPIPUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHune omnepupoBaTh MOHATUSIMHU: HATypaJIbHOE YHCIO, MPOCTOE U
COCTAaBHOE UHCJIO, [JEJIUMOCTh HATypaJbHBIX 4YHUCEN, MPU3HAKU
JETUMOCTH, II€JI0€ YUCIIO0, MOAYJIb 4HWCia, OOBIKHOBEHHAas JpoOb U
NecATAYHAsT ApOoOb, CTaHIAPTHBIM BHJI YKCIIA, PAIIMOHAJIBLHOE YHCIIO,
UppalMOHAILHOE 4YMCII0, apu(MeTHYeCKUud KBaJApPaTHBIM KOpPEHb;
YMEHUE  BBINOJHATH JCHCTBUA C  YWCIAMH, CpPaBHUBATh U
YIOPSIIOYMBATh YHUCIIA, TPEACTABIATh YWCIA Ha KOOPAWMHATHOU
NpsIMOM, OKPYIJIATh YHCIIA; YMEHUE JieJaTh HPUKUIKY U OLEHKY

pe3yiibTaTta BBIUMCIICHU N

YMeHue onepupoBaTh MOHITUSMM: CTENEHb C LENbIM IOKAa3aTeleM,
apu(pMeTHYeCKUil KBaJpaTHBIH KOpEHb, MHOTOWIEH, ajredpanyeckas
Ipo0Ob, TOXJECTBO, 3HAKOMCTBO C KOPHEM HaTypaJbHON CTENeHU
Ooybllle €QUHMIIBI, YMEHHE BBIIOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHus LEJIbIX, JPOOHO-PALIMOHAIBHBIX BBIPAXKEHUN U
BBIPAKEHUI C KOPHSMH, PA3JIOKEHHE MHOTOWIEHA Ha MHOXUTENH, B
TOM 4YHUCJIE€ C UCHOJIb30BaHUEM (OpMYNl pPa3HOCTH KBaJApaToB U

KBaZpaTa CYMMBI U pa3HOCTHU

VYmMmenne OIICPpHUPOBATH IMMOHATHAMU: YHUCIIOBOC PABCHCTBO, YPABHCHUC C
OJIHOM TEPEMEHHOM, YHUCJIOBOE€ HEpPABEHCTBO, HEPABEHCTBO C
MEPEeMEHHON; yMEHHE pellaTh JUHEHHbIE U KBaJApaTHbIE ypaBHEHUS,
IpOOHO-pallMOHANILHEIE ypaBHEHUS C OJIHOM TMEPEeMEHHOH, CUCTEMBI
JIBYX JMHEUHBIX YpPaBHCHUH, JTUHEUHbIC HEPABEHCTBA U WX CHUCTEMBI,
KBaJgpaTHble W JPOOHO-pallMOHAJIbHBIE HEPABEHCTBA C  OJHOMU

MEPEeMEHHOH, B TOM YHCJIe IPU PELIEHUH 337a4 U3 APYTUX MPEAMETOB




U IPaKTHUYECKUX 3a7a4; YMEHHE HCIOIb30BATh KOOPAUHATHYIO
OpSIMYI0 M KOOPJIMHATHYIO IUIOCKOCTH JJIsi M300paskeHHsl pElIeHUN

ypaBHEHUI, HEPABEHCTB U CUCTEM

VMeHHe OnepupoBaTh MOHATHAME: (QYHKIHMS, rpaduk GYHKIHUU, HYIHA
(GYyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA, IPOMEXYTKH BO3PACTAHHS,
yObIBaHUs, HanOOJblIee U HAMMEHBIICEe 3HAYCHHUs (YHKIUH; YMCHUE
OIICpHUPOBATh IOHATUAMU: IIPpAMasd HNPOHOPHHOHAIBHOCTD, JIMHEHHAas
GbyHKuMs, KBaapaTHyHAs (YHKIHS, OOpaTHas MPONOPLUOHAIBHOCTD,
napabona, rumepbosia; yMEHHE CTPOWTh rpaduku  (QyHKIHUH,
UCIIOJIb30BaTh TpadUKKU [Js ONpPEACICHHsS CBOMCTB IPOLECCOB H
3aBHCUMOCTEH, ISl pEHICHUs 33/1a4 U3 JPYTUX Y4eOHBIX MPEAMETOB U
pealIbHOIl JKM3HU; YMEHHE BbIpaXaTh (HOpMyJIaMy 3aBUCUMOCTH MEXIY

BEiIn4YnHaMun

Ymenue OIepUPOBAThH HOHATUSAMMU: [10CJIe10BATENbHOCTb,
apupMeTHyecKkass W TeOMETpUYecKas  MPOTPecCUd;  yYMEHHE
UCIOJIb30BaTh CBOWCTBA IOCIIEAOBATENbHOCTEH, (HOPMYIIBI CYMMBI U
o0uiero ujeHa Opv pelIeHUH 3ajad, B TOM YHUCIE 33Jay U3 JAPYTUX

y‘{e6HBIX npeaAMETOB U peaHLHOﬁ KHU3HHU

YMeHue pemath 3aJaydl pa3HbIX TUIOB (B TOM YHCJIE€ Ha MPOLEHTHI,
JIOJIU M YaCTH, IBUKEHHE, padoTy, [IEHY TOBAPOB U CTOMMOCTb MOKYTIOK
U yCIOyr, HaJOTH, 3aJaud M3 OOJIACTH YIpPAaBICHUS JUYHBIMU U
ceMeHbIMUM  (pUHAHCaMH); yYMEHHE  COCTaBISATh  BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJ1a4H, UCCIIEI0BATh
MOJIyYEHHOE pEIIeHHE U OLEHUBATh MPaBIONOJ00HOCTh IMOJIyYEHHBIX

pe3yabTaTOB

YMeHue onepupoBaTh MOHATUSAMU: GUTYypa, TOYKA, OTPE3OK, MpsAMasd,
Jyd4, JOMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PaBHOOEAPEHHBIIH
W PaBHOCTOPOHHHMM TPEYTrOJbHHUKH, HPSMOYTOJIBHBIA TpPEyTrOJIbHUK,
Me/anaHa, OMCCEKTpHCa M BBICOTA TPEYTOJbHUKA, YETBIPEXYTOJbHHUK,
napajuieniorpaMMm, pom0, MNpsIMOYTOJbHHMK, KBajapar, Tpaneuus;
OKPY’KHOCTb, KpPYT, KacaTelbHas; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue peliarh 3aJadd, B TOM YHUCIE U3 MOBCEIHEBHOMH
JKU3HM, Ha HAXO0XACHUE T€OMETPUYECKUX BEIUYUH C IPUMEHEHUEM

M3YUYEHHBIX CBOMCTB GUTYp U (HaKTOB

10

YMeHue onepupoBaTh IMOHATUSAMHU: PaBEHCTBO (UTYp, PaBEHCTBO




TPEYroJbHUKOB; MMapaJlIeIbHOCTh U MEPHEeHIUKYISPHOCTh MPSIMBIX,
YroJd MEXIy TMpSAMbIMU, TEPHEHAUKYJSP, HAKJIOHHAs, MPOCKIHUS,
nonobue ¢uryp, mogoOHbIE TPEYTOIbHUKH, CHMMETPHSI OTHOCUTEIHHO
TOYKM M IPSMOM; YMEHHUE pacro3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nonobue uryp, mapamienbHOCTh M MEPHEHAUKYISIPHOCTD MPSMBIX B

OKPYKAIOLIeM MUPE

11

YMeHue onepupoBarh IOHATUSAMM: JUIMHA, PACCTOSIHUE, YIoll
(BemuuMHA YIJIa, CUHYC M KOCHHYC YIJla TPEYroJbHMKA), IUIOLIAb;
YMEHHUE OLIEHUBATh Pa3MEphl MPEIMETOB U OOBEKTOB B OKPY’KAIOIIEM
MHUpE; yMEHUE TPUMEHATh (OpMyJbl IepUMeTpa U  IUIOLIAAU
MHOT'OYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH M IUIOLIAQAW Kpyra, oObema
IPSIMOYTOJIBHOIO TapajuIeNIeNUIIea; YMEHUE IPUMEHSTh IPU3HAKU
pPaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TpPEyIOJbHUKA,
teopeMy [ludaropa, TpUroHOMETpUYECKHE COOTHOIUIEHUS  JUIs

BBIYMCIICHUS UIMH, PACCTOSHUM, IIJIOIIAEH

12

YMmenue wu300paxkarbh IJIOCKME (QUIYpl M HMX KOMOMHaIUH,
MIPOCTPAHCTBEHHbIE (UTYpBl OT PYKH, C MOMOUIbIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEACTB 110 TEKCTOBOMY WJIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHHne  omnepupoBaTh  MOHATHSAMHU:  NIPSIMOYIOJbHas  CHUCTEMa
KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOp, CYMMa BEKTOPOB,
IIPOU3BENCHNE BEKTOPA Ha YHCIIO, CKAIAPHOE IIPOM3BEIECHUE BEKTOPOB;
YMEHUE HCIIOIb30BaTh BEKTOPHI U KOOPAMHATHI U IPEACTaBICHUSA
JaHHBIX W pelIeHus 3a7ady, B TOM 4YHCIE W3 JPYrHX Y4eOHBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU
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YMeHue onepupoBaTb MOHSATHUSIMHU: CTOJIOMKOBbIE U  KPYTOBBIE
aUarpaMMmbl,  TaOnMIbI, cpenHee — apupMeTHYECKoe, MeauaHa,
HauOoJblllee U HaWMEHbIIee 3HAUYECHHs, pa3Max 4YHUCIOBOIO Habopa;
YMEHUE  M3BJIEKAaTh, MHTEPIPETUPOBATH U  IpeoOpa3oBbIBATH
nH(pOpMalINIO, TPEJICTaBICHHYI0O B TabMuIaXx W Ha Juarpammax,
OTPaKAIOIyI0 CBOMCTBA M XapaKTEPUCTUKH PEATBHBIX IPOLECCOB U
ABJIICHUM; yYMEHHME pacrno3HaBaTb WM3MEHYMBHIE BEJIMYMHBI B

OKPYKaIOLIeM MUPE

15

YMeHHne omepupoBaTh IMOHATUSIMH: CIyYalHBIM OMBIT (CIydalHBIN

HKCHEPUMEHT), DJJIEMEHTApHOE COOBITHE (IJEMEHTApHBIA HMCXO.)




Clly4yalfHOrO OIbITa, CJIydalfHOE€ COOBITHE, BEPOATHOCTb COOBITHS;
YMEHUE HaXOAWTh BEPOSTHOCTU CIyYailHBIX COOBITHII B OMBITax ¢
PaBHOBO3MOXKHBIMU 3JIEMEHTapHbIMU COOBITUSIMHM; YMEHHE pellaTh
3a7a4d METOAOM OpPraHU30BAHHOTO Iepedopa M C MCHOIb30BAaHUEM
[IpaBUjla YMHOXXEHHs, YMEHHME OLEHHMBATb BEPOATHOCTHU pealbHBIX
COOBITHI W SABICHWN, MOHUMATh POJb MPAKTUYECKU JOCTOBEPHBIX U
MQJIOBEPOSITHBIX COOBITUM B OKpYXKAalOLIEM MHpPE U B IKU3HH;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIbIO B MACCOBBIX ABJICHUAX

16

YMenue BbIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ MAJsl pelleHus
3a/1a4d, MPUBOAUTH MPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PaCllO3HABaTh MPOSIBJICHHWE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, ONUCHIBATH OTIEIbHBIC  BBIJAIOIIMECS  PE3YJIbTaTHI,
MOJIyYEHHbIE B XOJI€ Pa3BUTUSl MATEMATHKW KaK HAyKH, MPUBOJUTH
MpUMEPhl MATEMATUUYECKUX OTKPBITHI M MX aBTOPOB B OTEYECTBEHHOM

Y BCEMUPHON UCTOPHUH




HEPEYEHDb 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA
OI'D 1O MATEMATHUKE

Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHUS

Yucna 1 BEIUUCIIEHUSA

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LEIIbIX YUCEI

. OOBIKHOBEHHBIE M JIECATHYHBIE  JpoOM, MPOLEHTHI, OECKOHEYHBIE
' nepUoANYEcKHre Jpoou

13 Panuonaneupie umucna. ApudmMeTrndeckue OmNepanud C paruoHaIbHBIMU
. YUCIIAMU

14 JeiictButenpHble yucna. ApuMeTHuecKue omnepanuu ¢ ACHCTBUTEIbHBIMU
' YyHUClIaMu

s [IpubnmxEéHHble BBIYMCICHUS, MpaBUiia OKPYTJEHUS, NMPUKHUAKA WU OLIEHKa
' pe3yibTaTa BEIYUCICHUN

2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpaXKEeHUS (BBIPAKEHHS C IEPEMEHHBIMH )

55 Crenenp ¢ nenslM nokasarteseM. CTENEHb C pPalMOHAJIBHBIM IOKAa3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorousIeHBI

2.4 Anrebpanueckast 1poOb

) s ApudpmeTnueckuii  KOpeHb  HaTypajdbHOW  cTemeHu.  JleiictBus ¢
' apuQMeTHUECKUMHU KOPHSIMH HaTypajIbHOU CTETICHH

3 YpaBHEHHUS 1 HEpABEHCTBA

- Llenbie u ApoOHO-panvoHaNbHBIE ypaBHeHUS. CHUCTEMBI U COBOKYMHOCTH
' YpaBHEHUU

35 Lenbie 1 apoOGHO-palMoHanbHble HepaBeHCTBA. CHUCTEMBI U COBOKYIHOCTHU
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3a/1a4

4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIENOBATEILHOCTEN




Apudmernueckass U TeoMmeTpuyeckas mnporpeccur. PopMmyna CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKIUU
Oynkuus, cnocoObl 3amanus (pyHkmuu. ['padux  dyakoum. OO6nacTh
OlpeneNieHuss W MHOXKECTBO 3HadeHuWd ¢ynkuumu. Hymm ¢yHkuumm.
5.1. [IpomexxyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKITHH.
MaxkcumyMbl 1 MUHUMYMBI pyHKIH. Hanbosplee 1 HauMeHblIee 3HaYeHNUE
(GYHKLIHU HAa IPOMEXYTKE
6 KoopauHaTsl Ha IpsAMOM U IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpyXHOCTb B KPYT
7.5 N3mepenune reoMeTpuyecKux BEITUUHH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposTHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ['eomerpus, 7-9 xnaccel/ ArtanacsH JI.C., byryzoB B.®., Kagomues C.b. u
apyrue, AkunonepHoe oomecTtBo «M3natensctBo «IIpocBemnienne

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. 3uB Bb.I'. Jlunaktuueckue Marepuanbl IO reoMmeTpun 9 xiacc. M.:
[Ipocsemenue.

2. JI.C. Aranacss u np. ['eomeTpusi. Pabouas teTpansb. 9 kiacc.

3. A.B. ®apkos. Tectsl o reomerpun. K yueOnuky JI.C. AtanacsHa u ap.
«I'eomerpus. 7-9 knacce». 9 knace

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://interneturok.ru/

2. https://www.yaklass.ru/p

3. http://alexlarin.net/

4. https://oge.sdamgia.ru/
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