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l. INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEeNbI0 00ECleYnTh H3yuYeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacrojoXKeHUe, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNbHYI JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHUs 3aKIOYAETCs B TOM, YTO 00YyJarOLIHiics
YUUTCS TPOBOJAUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHUs «OT IMPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, ()OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoil nenbro n3yd4eHuss rTeOMETpUH SBISETCS UCIIONIb30BaHUE €€ KaK MHCTPYMEHTA IIPU
pEelIeHUH KaK MaTeMaTHYeCKUX, TaK M IPaKTHUYECKUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
xu3HU. OOYYaromuiics TOHKEH HAYYHTHCS OIPENEIUTh T€OMETPHUECKYIO (HUTypy, ONHUCATh
CJIOBaMHU JAHHBIA 4YepTEX WIM PUCYHOK, HAWTH IUIOLIAJb 3€MEJIBHOIO Y4YacTKa, PAacCUUTaTh
HEOOXO/IUMYIO0 JUIMHY ONTOBOJOKOHHOrO Kaless uiau TpeOyemble pasMmepbl rapaxa ais
aBTOMOOMJI. DTOMY COOTBETCTBYET BTOpAs, BHIUMCIMTEIbHAS JIMHUS B U3YYCHUHM I'€OMETPHUM.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaloolUiicss y4yuTcs  CTPOUTh
MaTEMaTUYECKUE MOJCIN pEAJIbHBIX JKU3HEHHBIX CHUTyallui, NPOBOJUTH BBIYHUCICHUS U
OLICHUBATh aJIEKBATHOCTb [TOJIyYEHHOT'O pe3ysbTara.

KpaiiHe BaXHO MOAYEPKUBATH CBA3M T€OMETPUU C JPYTMMH YYEOHBIMU IpeIMeTamH,
MOTHUBHPOBaTh  HCIOJB30BAaTh  ONPENEJICHHUS TIEeOMETPUYECKHMX (QUryp U TOHATHUH,
JEMOHCTPUPOBATh IPUMEHEHUE TOJYyYEHHBIX YMEHUH B (U3HUKE U TEXHUKE. DTH CBSI3U Haubouee
ApKO BUJHBI B TeMax «Bektopsl», « [puroHomeTpuueckue cOOTHOIEHUD», «MeTo KoopauHaT»
u «Teopema IIudaropa.

VYuebHblit Kypc «['eomeTpus» BKIIOYAET CJEIyIOIME OCHOBHBIE pPa3fesibl COAEPIKAHUS:
«['eomerpuueckue ¢Gurypsl u uX CBOHCTBay, «lM3MepeHHEe TIeOMETpPUYECKHX BEIHUUHY,
«/lexapToBBl  KOOpAMHATBl Ha  IUIOCKOCTW», «BeKTopwl», «/IBUKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJOOUM.

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos
(2 gaca B Hepenmo), B 8 kiacce — 68 yacoB (2 yaca B Helem0), B 9 kinacce — 68 yacoB (2 Jaca B
HEJIEIIO).



1. COAEP)KXAHUE OBYUYEHUSA
9 KJIACC

Cunyc, xocunyc, TaHreHc yriaoB or 0 nmo 180°. OcCHOBHOE TPUIOHOMETPUYECKOE
TOXeCTBO. POPMYIIbI IPUBEICHUS.

Pemenne TtpeyronmpHukoB. Teopema KOCHHYCOB U Teopema CHUHYCOB. Perienue
IPAaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[TpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 IpoM3BEAECHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJpare KacaTelbHOM.

BekTtop, nnumHa (MOAyNb) BEKTOpa, COHANPABIEHHBIE BEKTOPHI, IPOTHUBOIIOIOMKHO
HaIlpaBJICHHBIC BCKTOPLI, KOJUIMHCAPHOCTH BCKTOPOB, PABCHCTBO BCKTOPOB, OIICpallMd Hal
BCKTOpaMHU. Paznoxxenne BCKTOpPA IO ABYM HCKOJIJIMHCAPHBIM BCKTOpAM. KOOpI[I/IHaTI)I BCKTOpa.
CKaﬂﬂpHOG MPOU3BCACHUC BECKTOPOB, IPUMCHCHHUC JIA HAXOXKIACHUSA JJIMH U YIJIOB.

JlekapToBbl KOOPJMHATBI HAa IUIOCKOCTH. YpaBHEHHMS MpSIMON M OKpPYKHOCTH B
KOOp/IMHATaXx, IepeceueHue OKPYKHOCTEH U NMpsAMbIX. MeTo1 KOOpAMHAT U €ro MPUMEHEHHE.

[TpaBuibHBIE MHOTOYrOIbHUKH. [linHA oKkpykKHOCTH. I'pajtycHas u pajuaHHas Mepa yria,
BBIYHUCIICHHUE JUIMH YT OKpyxkHocTel. Inomanp kpyra, cektopa, CerMmeHTa.

JIBM>KEHUS TIOCKOCTH M BHYTPEHHUE CUMMETPUH (QHUTYp (JIEMEHTApHBIE TPEICTABICHUS ).
[TapannensHbId iepenoc. [1oBopoT.



I11.  IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA NMPOI'PAMMbI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yJabTAaThl OCBOCHHS MpOrpaMMbl yueOHOro kypca «l'eomeTpusi»
XapaKTEepU3YHTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOALIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMXKECHHSIM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYECKON MIKOJIbI, K UCTIOJb30BAHUIO ATUX JOCTHKEHUM B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TIpaKAaHMHA M peallu3allud ero Ipas,
MPEJCTAaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTO 0o0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX MPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHH MPAKTHYECKUX 3a7ad MaTeMaTHYECKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCel
JKU3HU JJIsl YCHEIIHON MpOQecCUOHANBHON NeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM H TOCTPOSHHEM WHIWBUIYaTbHOW TPACKTOPHUH OOpa3oBaHUS U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYECKOEe BOCTIMTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAIBHOMY W O3CTETHUYECKOMY BOCIPHUSTHIO MaTeMaTHUYECKHUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUAETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

OpUEHTAINEH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YeNOBEKa, MPHUPOABI W OOIIeCTBa, MOHUMAaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl YeIOBEYECKOW NeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIIN3ALIUU, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM I[IO3HAHUS MHUpa, OBJAJCHUEM MPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATEIbCKOM IEATETLHOCTH;

6) ¢usnueckoe BocnuTaHWe, (GopMHpoOBaHHMe  KYJBTYpPbl  310POBbS M
IMOIUOHAIBLHOIO 0JIArONoJIYyYHs:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHWs B HWHTEPECaX CBOETO 3J0POBBS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (30pPOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U
OTIbIXa, peryisipHas (Qu3MYecKass aKTUBHOCTBH), C(POPMHUPOBAHHOCTHIO HaBBIKa pedIeKcHH,
MpU3HAHKEM CBOETO TpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eJIoBeKa;

7) 3K0JIOTMYeCcKOoe BOCIIUTAHHE:

OpHEHTallel Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM JUIs pelleHus 3ajgad B o0iactu
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, IUIAHUPOBAHUS ITOCTYNKOB W OLIGHKM HMX BO3MOXHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00aJIbHOTO XapakTepa KOJIOTMYECKHX
po0JIeM U IyTel UX PEILeHUs;

8) aganTanusa K H3MEHAIMMCS YCI0BHAM COLMAILHON M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBMAX HEONPEIEIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 IPAKTUYECKYIO EATEIbHOCTh, B TOM YHMCIIE YMEHHUE YUYUTHCS y JPYTHX
Jrozel, mpuodpeTaTb B COBMECTHON JESTEIbHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OIbITA IPYTHX;

HE00X0UMOCTBIO B ()OPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (HOpMyIUpOBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMUSAX, B TOM UHUCIIE paHEe HEM3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTb CTPECCOBYI0 CUTYalMI0, BOCIHPHUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBbI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATh NPUHUMAEMbIE PELICHUS U
JeicTBus, GOpMyYIMPOBATH U OLEHUBATh PUCKU U MIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJIMETHBIE PE3YJIbTATbI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBHS

ba3oBble JJornyeckne aelcCTBHSA:

BBISIBJISITH M XapaKTEPH30BaTh CYIICCTBCHHBIC TIPU3HAKU MAaTEMATHUYECKUX OOBEKTOB, TOHSATHUH,
OTHOIICHUH MEXITy MOHATHSIMH, (OPMYIUPOBATh ONpEACNCHUS TOHATHI, yCTaHABIMBATh
CYIIIECTBEHHBIA MPHU3HAK KIaccU(PHUKAIMN, OCHOBaHUS Ui 0000IIEHUSI U CPAaBHEHUS, KPUTEPUHU
MIPOBOJIMMOIO aHAJIN3A;

BOCIIPUHUMATh, (OpPMyIHpOBAaTH U MPEOOPa3OBBIBATH CYXKJICHUS: YTBEPAUTEIbHBIE U
OTpHUIIaTENbHbIE, EAMHIUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHBOPEUHs B (paKTaX, TaHHBIX,
HAOMIOJIEHUSAX U YTBEP)KICHHSX, MpEAsaraTb KPUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

Jenatb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHAYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3duparh J10Ka3aTeIbCTBA MAaTEeMATHUECKUX YTBEPKACHHM (TMpsSMble W OT MPOTHUBHOTO),
MPOBOJIUTh  CAMOCTOSITEIBHO  HECJIOXKHBIE  JIOKAa3aTeIhCTBA  MaTeMaTHYECKUX  (aKTOB,
BBICTpAaWBaTh apryMEHTAllMI0, TMPHUBOJUTh TPUMEPhl U KOHTPHPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE PACCYXKICHHUS,

BBIOMpaTh CHOCO0 pelieHus yu4eOHOW 3anadyu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEIICHHS,
BBIOMPATh HANOO0JIEE MOIXOIANINN C YUETOM CAaMOCTOATEILHO BBIICICHHBIX KPUTEPUEB).
ba3zoBble nucciiegoBarebckue JeMcTBUA.

UCIIONIb30BAaTh BOMPOCHI KAaK HCCIIEIOBATEILCKANA WHCTPYMEHT TO3HAHUSA, (HOPMYIHPOBATH
BOIPOCHI, (GUKCUPYIOITHE TPOTUBOPEUHE, MPOOJIEMY, CAMOCTOATEIILHO yCTaHABIMBATH HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TIO3UIINIO, MHEHHUE;

MPOBOAMTH 1O CAMOCTOSITEIFHO COCTABJICHHOMY TUIaHY HECIIOKHBIN AKCIEPUMEHT, HeOOIbIIOoe
HCCJICIOBAHKUE IO YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX Ty COO0I;

CaMOCTOSITENILHO (OpMYyITUpOBaTh O0OOIIEHUS W BBIBOABI 1O pPE3yabTaTaM IPOBEAEHHOTO
HaOJIOZICHUS, CCIICIOBAHMUS, OIICHUBAThH JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
00001IeHNI];



IPOTHO3UPOBATh BO3MOXHOE pPa3BUTHE IPOLECCa, a TAK)XKE BBIIBUrATh MPEANOJIOKEHUS O €ro
Pa3sBUTHU B HOBBIX YCIIOBUSX.

PatGora ¢ undopmaunmeii:

BBISBJIATh HEJOCTATOYHOCTh U H30BITOYHOCTh MH(OPMAIMM, AAHHBIX, HEOOXOAMMBIX IS
pelLIeHMs 3a]1a4u;

BbIOMPATh, aHATM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMAIIUIO PA3IUYHBIX
BUOB U (POPM IIPEICTABICHHUS;

BbIOMpaTh (opMy IMpeACTaBlICHUs HMHGOpPMAMM M WIUIIOCTPUPOBATh pellaeMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAIMM 10 KPUTEPUSAM, TPEAJIOKCHHBIM YUUTENIEM WU
c(OpMyJINPOBAHHBIM CAMOCTOSITENIBHO.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

BOCIPUHUMATh U (POPMYIHPOBATH CYKIEHHS B COOTBETCTBUU C YCIOBUSMU U LIEJSIMU OOLLIEHUS,
SCHO, TOYHO, I'PAMOTHO BBIPaXaTb CBOIO TOUKY 3PEHHUS B YCTHBIX M INHUCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 10 X0y PEILIEHUs 3a/Ja4l, KOMMEHTUPOBATh MOJy4YEHHBIH PE3yJIbTaT;

B Xoie OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, IMPOOJIEMBI,
periaeMoil 3ajauu, BbICKa3blBaTh WJEH, HALIEJICHHbIE HA MOMCK PELICHMs], CONOCTaBIsATh CBOU
CYXJICHUS C CY)KACHUSMHU JPYTrHUX YYaCTHHKOB JWANOTa, OOHApYKMBAaTh pa3iiMyve M CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEJCTaBISATh Pe3yibTaThl pPELICHUS 3aJauyd, »SKCIEPUMEHTa, HWCCIEIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (QopmaT BBICTYIUIEHUS C Yy4€TOM 3aJad Mpe3eHTalud U
0COOEHHOCTEN ayAUTOpUH;

NOHMMATh W MCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM M WHAMBHUAYaJIbHON paboThl INpHU
pelIeHnH yueOHbIX MaTeMaTHUYECKUX 3a/1a4;

IPUHUMATH L€JIb COBMECTHOM JAEATEIbHOCTH, INIAHUPOBATh OPraHU3AIMI0 COBMECTHON paloTHhI,
pacrpenesiaTh BUABI pabOT, JOrOBAapHBAThCSA, OOCYXKJIAaTh MPOLECC U pe3yiabTaT paloThl,
0000111aTh MHEHUS HECKOILKHUX TIOIEN;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYXIeHHs, OOMEH MHEHUSIMH, MO3TOBBIE
IITYpMBl ¥ JPYTUE), BBINOJHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HaMH KOMaHJbl, OLIEHMBAaTh KAaueCTBO CBOErO BKJaJa B OOIIMH NPOAYKT MO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATH IUIAH, aJTOPUTM pelleHus 3ajauu (WIM €ro 4acTb), BbIOMpaTh
crnocod pemieHuss € Y4€TOM HMMEIOIIHUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUM ¢ y4€TOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

BJIQJIETh CIOCO0AaMHM CaMOIPOBEPKHM, CaMOKOHTPOJIA TMpoliecca W pe3ysibTaTa peleHUs
MaTeMaTH4YeCKOM 3aauu;

NOpPEIBUAETh TPYIHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IIpH PpEILIEHUU 3aJaud, BHOCUTh
KOPPEKTHBBI B JIESTEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE pE3yJbTaTa JAEATEIbHOCTH IIOCTAaBICHHOM MLEIW M YCIOBHUSM,
OOBSCHATH NPUUYUHBI JOCTHIKEHHS WJIM HEJOCTUKEHHUS LIEIH, HAaXOAUTh OLIMOKY, 1aBaTh OLICHKY
IpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 9 kJacce oOydarommiics MOMYYHT CIEIYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOAWUTh C HUX IOMOIIBIO
pa3jaMyYHbIE  DJIEMEHTHl  NPSMOYIOJBHOTO  TPEYTOJbHHKA  («pEIIEHHE MPSIMOYrOJbHBIX
TPEyrojapHUKOB»). HaxoauTe (C mMOMOUIbIO KaJIBKYJIATOpPA) JUIMHBI M YIVIBI AJISl HETaOJIMYHBIX
3HAYCHUH.

[Tonp3oBaTbess popMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMHU.

Hcnonp30BaTh TEOPEMbl CUHYCOB M KOCHHYCOB JUISl HAXOX/IEHUS Pa3IUYHbIX 3JIEMEHTOB
TPEYrojbHUKa («pElIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX NPU PELICHUH TI€OMETPUUYECKHUX
3az1a4.

Brnaners nonsTHsAMEU MTpeoOpa3zoBaHus MOAOOHS, COOTBETCTBEHHBIX JI€MEHTOB MO00HBIX
¢uryp. [Tonp3oBaTbest CBOMCTBaMU 110100 MPOU3BONIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHMHBI U
HaXOJUTh YIJbl y MoA00HBIX ¢uryp. Ilpumensars cBoiicTBa MOA0OMS B MPAKTUYECKHUX 3a7ayax.
YMeTh NpUBOAUTH NPUMEPHI OAOOHBIX (PUT'YP B OKPY’KaIOIIEM MHpE.

[Tonp30BaTbCa TeopeMaMu O NMPOU3BEACHUM OTPE3KOB XOpJ, O IPOU3BEIEHUH OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh MX T€OMETPUYECKUH U (PU3NYECKUIl CMBICI,
OPUMEHSTh UX B PEHICHUH TeOMETpUYecKuX M (usnueckux 3anad. [IpumeHsTh ckansipHOe
MIPOU3BEICEHNE BEKTOPOB JJIsl HAXO0XACHUS JUIMH U YIJIOB.

[Tonb30BaTbcss METOAOM KOOpPAMHAT Ha IJIOCKOCTH, MPHUMEHSTh €ro B pEIIeHUU
FEOMETPUYECKHUX U MPAKTUYECKUX 3a/1ay.

Bnaners MOHATHSMM NMPaBHWIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPYKHOCTH, IUIMHBI JyTU
OKPYKHOCTM WM DPaJMaHHOW MEpbl YIJIa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acrem.
[TpyMEHATH MOIyYE€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomuth ocu (WM LEHTPBI) CUMMETpUM (UTYp, IPUMEHSATH JABM)KEHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[TpyMeHsTh moyyeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTH4YECKHE MOJEIH IJIs
3aJa4 peajbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHNUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUUECKUX (PYHKIMH (TTONB3YSCH, I71e HEOOX0IMMO, KAIBKYIATOPOM).



IV. TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbnsie  IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThbI padoTsbI
pecypcsl
1 Tpuronomerpusi. TeopemMbl KOCHHYCOB U 16 1 bubmuorexa [JOK
CHHYCOB. PellieHne TpeyrojbHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 bubmmoreka [IOK
COOTHOIIICHHS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 B 12 1
CITOpE! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIAMHATHI Ha TIOCKOCTH 9 1 Bubmmorexa LIOK
P PA https://m.edsoo.ru/7f41al2c
;| e T
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [IOK
6 6
JIBIKEHITA MI0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, 7 5 bu6mmoreka [JOK
CHCTEMATH3als 3HAHWI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 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

V. ITOYPOYHOE IIJIAHUPOBAHUE
9 KJIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

Bcero

1 Omnpenenenne TpUroHoMeTpruIecKux GyHKIuK yriaoB ot 0° mo 180° 1
2 DopMmyIbl IPUBEIECHUS 1
3 Teopema kocuHyCcOB 1
4 Teopema KOCUHYCOB 1
5 Teopema kocuHyCcOB 1
6 Teopema cunycoB 1
7 Teopema cunycoB 1
8 Teopema cunycoB 1
9 Haxox1eHne JUIMH CTOPOH U BEJIMYUH YTIJI0B TPEYTOJIbHUKOB 1
10 Pemenne TpeyroiabHUKOB 1
11 Pemenne TpeyroibHUKOB 1
12 Pemenue TpeyroiabHUKOB 1
13 Pemenune TpeyroibHUKOB 1
14 [TpakTHyeckoe MpUMEHEHUE TEOPEM CHHYCOB U KOCHHYCOB 1
15 [IpakTHueckoe NpUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1
16 KonrtponbHas padota no reme "Perienne TpeyroibHUKOB" 1
17 [TonsTre o npeoOpazoBaHUM OAOOHS 1
18 CoOTBEeTCTBEHHBIE JIEMEHTHI MOI00OHBIX (UTyp 1
19 CoOTBEeTCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (UTYD 1
20 Teopema o mpou3BeneHUH OTPE3KOB XOPJI, TEOPEMa O TIPOU3BEICHUH OTPE3KOB CEKYIIHNX, TeOpeMa 1

0 KBaJIpaTe KacaTeJlIbHOMI




TeopeMa O IPOU3BCACHNU OTPE3KOB XOpJ, TCOPEMA O MPOU3BCACHNHN OTPE3KOB CCKYIIUX, TCOPEMA

2 0 KBaJpaTe KacaTeJbHOU 1
99 Teopema o mpousBeeHUH OTPE3KOB XOPJI, TEOPEMa O IPOU3BEACHUH OTPE3KOB CEKYIIHNX, TeOpeMa 1
0 KBaJIpaTe KacaTeJbHOU

23 [IpuMeHeHMEe TeOpEeM B PELIEHUH T'€OMETPUYECKHX 3a1a4

24 [IpumMeHeHne TeopeM B PELICHUH TeOMETPUYECKHX 3a1a4

25 [IpuMeHeHMEe TeOpEeM B PELIEHUH T'€OMETPUYECKHX 3a1a4

26 KonTponbHas padota o Teme "IIpeodpazoBanue nogodus. MeTpudecKkue COOTHOIICHHUS B 1

OKpYyxHOCTH"

27 Onpenenenne BeKTOpoB. OU3MUECKUI U T€OMETPUUECKHI CMBICI BEKTOPOB 1
28 CrnoxeHure 1 BIUNTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHMCIIO 1
29 CrnoxeHre ¥ BEIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHCIIO 1
30 CrnoxeHure 1 BIUNTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHMCIIO 1
31 PasnoskeHnne BekTOpa 110 IByM HEKOJJIMHEAPHBIM BEKTOPAM 1
32 Koopaunats! BekTopa 1
33 CkansipHoe pOU3BEACHNE BEKTOPOB, €r0 MPUMEHEHHE /ISl HAXOXKICHUS JUTHH U YTJIOB 1
34 CkansipHoe Mpou3BeICHNE BEKTOPOB, €r0 MPUMEHEHHE JJIs1 HAXOXKAECHUS JUIMH U YTJIOB 1
35 Pemrenne 3a1a4d ¢ nOMOIIBIO BEKTOPOB 1
36 Pemrenue 3a1ayu ¢ TOMOLIBIO BEKTOPOB 1
37 [IpumeHeHne BEKTOPOB Ui pelieHus 3a1ad Gu3suku 1
38 KonrtponsHas padota no reme "Bekropsr” 1
39 JlekapTOBBI KOOPAMHATHI TOYEK HA TUIOCKOCTH 1
40 VYpaBHeHHE MpsMO 1
41 VYpaBHeHHE MpsMO 1
42 YpaBHEeHHE OKPYKHOCTHU 1
43 KoopaunaTsl ToUek nepeceueHust OKpYKHOCTH U MPSMON 1




44 Meroa KOOpAMHAT MPH PELIEHUH T€OMETPUYECKUX 3aa4, IPAKTUUECKUX 3a1a4 1
45 MeTo KOOpAMHAT IPU PEIICHUU T€OMETPUYECKUX 3a/1a4, MPAKTUUECKUX 3a]a4 1
46 Metoa KOOpAMHAT MPH PEIICHHH T€OMETPHUUECKUX 3a/1a4, IPAKTHUYECKUX 3a1a4 1
47 KonrtponbHas padora no teme "JlekapTOBbI KOOPAMHATHI HA MIIOCKOCTH" 1
48 [IpaBuiIbHBIE MHOTOYTOJIBHUKH, BBIYHCICHUE UX 3JIEMEHTOB 1
49 Yucno ©n. JInnHa OKpy>KHOCTH 1
50 Yucno m. [[nmruHa OKpYyKHOCTH 1
o1 JUlnHa 1yTU OKPY>KHOCTH 1
52 Panuannas mepa yria 1
53 [Tnomane kpyra, ceKTopa, cerMeHTa 1
54 [Tnomanp kpyra, cekTopa, cermeHTa 1
55 [Tnomane kpyra, cekTopa, CerMeHTa 1
56 IToHsATHE O IBUKEHUU IUIOCKOCTHU 1
57 [TapannensHbIi IEPEHOC, TOBOPOT 1
58 [TapannenpHbIi IEpEHOC, TOBOPOT 1
59 [TapanmiensHbINi IEpeHOC, TOBOPOT 1
60 [TapanmiensHbINi IEpeHOC, TOBOPOT 1
61 IIpumeHeHne qBUKEHUN TP PEIICHNN 3a1a4 1
62 KonTponbnas padota no temam "IIpaBuiibHble MHOTOYTOJbHUKH. OKPY>KHOCTb. [[BUXKEHMS 1
miockocty"
63 IToBTOpenue, o0o0IIeHNE, cUCTeMaTH3alMs 3HaHuH. VI3MepeHrne reoMeTpuyecKiX BEJIMYHH. 1
TpeyroapHUKH
64 [ToBTOpenue, 0000MIeHNE, cUCTeMaTH3aIwsI 3HaHUH. [lapasuienbHble U TepIeHIUKYISIPHBIC 1
npsiMble
65 [ToBTOpenue, 0600IEeHNE, cucTeMaTH3aIus 3HaHuH. OKpYKHOCTB B KpyT. ['eomeTpudeckne 1

ITOCTPOEHHUs. YTJIBI B OKPYKHOCTH




[ToBTOpenue, 0600MIeHNE, CUCTEeMaTH3AIMs 3HaHWH. BricaHHbIe 1 ONMCaHHBIE OKPYKHOCTH

66 1
MHOTOYT'OJIbHUKOB
67 HToroBast KOHTpOJIbHAs paboTa
68 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




VI. TMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMBI

9 KVIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTeJIbHON MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUA

I'eomerpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPHUYECKUE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C X MOMOILBIO
pa3auyYHblE  3JEMEHThl  MPSAMOYIOJIBHOIO  TPEYrojbHUKAa  («pelieHue
MPSIMOYTOJIBHBIX TPEYroJbHUKOBY»). Haxoauth (C MHOMOIIBIO KalbKYJsATOpA)
JUIMHBI U YTJIbI JJ1 HeTaOJUYHbBIX 3HAYEHUI

ITonp3oBaThCs (1)OpMy1'IaMI/I NpUBCACHUA W OCHOBHBIM TPHIOHOMCTPHUYCCKHM
TOXACCTBOM [JId HaXOXICHUA COOTHOIICHUM MCXKAY TPUTOHOMETPUUCCKUMU
BCJIIMYNHaAMU

Hcnonp3oBarh TEOPEMbI CMHYCOB WM KOCHHYCOB IUISA HAXOXIACHUSA PA3TUNYHBIX
QJICMCHTOB TPCYT'OJIbHHUKA («pemeHne TPCYI‘OJ'IBHI/IKOB»), INPpUMCHATbL HX IIPH
PCUICHUU I'COMCTPUYCCKUX 3aaa4d

Bnaners mousaTusMu npeoOpa3oBaHUsl MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no1o0HbIX ¢uryp. Ilonp3oBaTbes cBOMCTBaMHU 1MOA00MS MPOU3BOJIBHBIX (DUTYD,
YME€Th BBIYUCIATH JAJIMHBI M HAXOJUTh YIJIbI y MOAOOHBIX ¢uryp. IIpumensars
CBOWCTBA MOJO0OMS B NPAaKTUYECKUX 3a7ayaX. YMeTb MNPHUBOIUTH IMPUMEPHI
0JIOOHBIX (PUTYpP B OKpPY’KAIOIIEM MHUpe

Ilons30BaThCA TEOpEMaMH O IMPOU3BCACHUU OTPE3KOB XOpHd, O MPOU3BCACHHUUN
OTPE3KOB CCKYIIUX, O KBAAPATEC KacaTelIbHOU

6.6

6.7

6.8

[Tonb30BaTbcs BEKTOpaMM, MOHHMMATh MX TEOMETPUYECKHN U (U3NYECKUI
CMBICJ, TPUMEHSATh UX B PEHIEHHH TI'E€OMETPUUECKUX U (U3NYECKUX 3a/ad.
[IpuMeHATH cCKanspHOE MPOU3BEIECHNE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTII0B
ITonb30BaTbCss METOAOM KOOPJAMHAT HA IUIOCKOCTH, IIPUMEHSATH €r0 B PELICHUU
F€OMETPUYECKHUX U MPAKTHUYECKUX 3a/1a4

Biagers NOHATUSMM IPaBUIBHOIO MHOIOYIOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIVHBI AYTY OKPY’KHOCTH U PaJUaHHOM MEpHhI yria, yMETh BBIUUCIATH IUIOMAb
Kpyra 4 ero yacrei. [IpuMeHsTh 1oay4eHHbIe YMEHMS B IPAKTUYECKUX 3a1a4ax

6.9

Haxomuth ocu wuium I1EHTphl CUMMETpUM (UTYp, TNPUMEHSTH JABHKEHUS
IIJIOCKOCTH B IPOCTENIINX CIydasx

6.10

[IpuMeHsITh MONTYYeHHBIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTeMaTUYeCKue
MOJENU JUIS 3afad peajbHOH IKM3HH ¥ TPOBOJUTH COOTBETCTBYIOIIHEC
BBIUUCIICHUSI C TPHUMEHEHHEM TOA00MS ¥ TPUTOHOMETPUYECKHX (DYHKIIHIA
(mONB3yYACh, e HEOOXO0IUMO, KATbKYISATOPOM)




Vil. MPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUS

9 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrenc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYIIbI IPUBEACHUS
Pemenue tpeyronpHuKoB. Teopema KOCHHYCOB M Teopema CHHYCOB. Pemenue
6.2 NPAaKTUYECKUX 3aJad C HCIOJb30BAaHHMEM TEOPEMbl KOCHHYCOB M TEOpPEMbI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 mpousBeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUU OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM
Bexktop, jmimHa < (MOaynb) — BEKTOpa,  COHANpaBICHHBIE  BEKTOPBI,
6.5 MPOTHBOIOJOKHO HANpPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepaluy HaJ BeKTopamu. PaznoskeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKalsipHOE NMPOU3BENECHHE BEKTOPOB, IPUMEHEHUE IS
' HaXOXXJCHHS JUTMH U yTIIOB
JlexkapToBbI KOOPAMHATHI Ha IMJIOCKOCTU. YPaBHEHUS MPSAMON U OKPYKHOCTU B
6.7 KOOpJMHATaX, MepeceueHrne OKPYKHOCTeH U MpsAMBIX. MeToa KOOpIUHAT U €ro
MIPUMCHCHUE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 JnuHa oKpyXHOCTH. ['pagycHast u paguaHHas Mepa yria, BEIYUCICHUE UTHH IyT
' OKPYKHOCTEH
6.10 [Inomane kpyra, ceKTopa, CErMeHTa
6.11 JIBWOKeHHSI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (3jieMeHTapHbIe

npencrasienus). [lapamnensusiif nepenoc. [loBopot



VIII. MMPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUSI K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMI
IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TPeOOBaHUSA K NPEAMETHBIM pPe3yJibTaTaM OCBOCHHUS
NPOBEPSiEeMOr0 OCHOBHON 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOIO 00111er0
TpeOoBaHus o0pa3oBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh  IOHATHUSAMH: MHOYKECTBO, IIOJMHOYKECTBO,
OTepaluy HaJ MHOXXECTBAMH; YMEHHUE OIEPUPOBATH MOHATHIMHU: Tpad,
CBSI3HBIA Tpad, AEpeBO, NMKI, MPUMEHATh UX MpPH pPEIICHUH 3a]ad;
YMEHHUE UCIOJIb30BaTh IpaUuecKoe IPEACTaBICHUE MHOXKECTB JUIs
ONMCAaHUS PEaJbHBIX NPOLECCOB M SBICHUW, NPU PELICHUU 3a7a4 M3
JPYTUX y4eOHBIX MPEAMETOB

YMeHHe onepupoBaTh IMOHATHAMM: OIPEAEICHUE, AaKCMOMa, TEOpeMa,
JIOKa3aTelIbCTBO; YMEHME  DPACIO3HAaBAaThb MCTUHHBIE M JIOJKHBIE
BBICKA3bIBAHUSA, IIPUBOJAMTH IPHUMEPBl U KOHTPIPUMEPBL, CTPOUTH
BBICKA3bIBaHUS U OTPULIAHMS BBICKAa3bIBAHNUN

YMGHI/IG OHepI/IpOBaTL IIOHATUAMMU . HaTypaanoe YHucCJIo, HpOCTOG u
COCTaBHOE  YHCIO, JIETMMOCTh HATypajdbHBIX YHCEN, MPHU3HAKH
JETUMOCTH, 1I€JI0€ YHCIO0, MOJYJIb YHWCIa, OOBIKHOBEHHAs JApoOb H
necsiThyHas J1poOb, CTaHAAPTHBIA BHUJ YHCIA, PallMOHAIBHOE YHCIIO,
WppalMOHAILHOE YHCII0, apuPMETUUECKUN KBAPATHBIN KOPEHb; YMEHHE
BBIMIOJIHATh JIEUCTBHS C YMCJIAMU, CPAaBHUBATh M YHOPSAI0YMBATH YMCIIA,
MPEACTABIATh YHUCIA Ha KOOPJAMHATHOM MPSAMOM, OKPYIJISTh YHCIA;
YMEHUE JeNaTh MPUKUAKY U OLEHKY Pe3yJIbTaTa BRIUUCICHUN

YMeHue onepupoBaTh IMOHATUSIMHU: CTENEHb C IEJIbIM IOKa3aTeseM,
apupMeTHYeCKUil KBaJgpaTHBIH KOPEHb, MHOTIOWIEH, aireOpanyeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENeHH! OoJiblie
€IMHUIIBl; YMEHHUE BBIIOJIHATH pacu€Tsl Mo (opMmyiam, mpeodpa3zoBaHus
LEJNBbIX, APOOHO-PAIMOHANBHBIX BBIPRKEHUI M BBIPAXEHUH C KOPHSMH,
pa3joKeHWe MHOrOWIeHa Ha MHOXWTEIM, B TOM 4YHCIE C
WCIOJIb30BaHUEM (OpMyJI pa3HOCTH KBaJApaToOB M KBajapaTa CyMMBI U
pasHocTH

YMeHue onepupoBaTh IMOHATUSMU: UYHCIOBOE PAaBEHCTBO, YPAaBHEHHE C
OJHOM  TEPEMEHHOM, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHON; YMEHUE peIIaTh JUHEWUHbIE W KBAApPATHBIE YpaBHEHUS,
TpOOHO-pallMOHATBFHBIC YPABHEHUS C OJTHOW TIEPEMEHHOM, CUCTEMBI JIBYX
JIMHEMHBIX YpAaBHEHMM, JIMHEWHBbIE HEPABEHCTBA W MX CHCTEMBI,
KBaJipaTHble ¥  JIpOOHO-pallMOHANbHBIE HEpaBeHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE MPYU PELICHUH 33734 U3 JPYTHX MPEIMETOB U
MPAKTUYECKUX 3a7a4; YMEHUE UCIIOJIb30BaTh KOOPAMHATHYIO MPSIMYIO U
KOOPAMHATHYIO IUIOCKOCTh JJIi W300pakeHHsl pelIeHUil ypaBHEHU,
HEPABEHCTB U CUCTEM




YMeHue omnepupoBaTh MOHATHAMHU: (GyHKUUA, rpadpuk QyHKIHH, HyTH
(GYHKIMH, MTPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3PACTaHUS,
yObIBaHMs, HauOoJblllee W HaMMEHbICe 3HAYCHUS (YHKIUH; YMEHHUE
OIEpUPOBATh TOHATUSAMH: MpsAMas MPONOPLUUOHAIBHOCTh, JIMHEHWHAs
GbyHKIMs, KBagpaTH4yHas (YHKOWS, OOpaTHas MPONOPIMOHAIBHOCTD,
napabona, rumepbosa; yMeHHE ~ CTpPOMTh  rpaduku  QyHKUIUH,
UCIOJb30BaTh TpaQuKU JUIS ONpEAETICHUS CBOMCTB MPOLECCOB H
3aBUCUMOCTEH, JUIA pemieHus 3a4ad U3 APYruX y4eOHBIX NPEIMETOB H
peanbHON JKM3HU; YMEHHUE BBIpaXaTb (HOpMyJIaMH 3aBHCUMOCTH MEXIY
BEIMYMHAMU

Ymenue OIIepupOBAThH HOHSTUSIMU: [10CJIE€I0BATENbHOCTD,
apupMeTHIeCKasi U TEOMETPHUECKas MMPOTPECCHH; YMEHUE HCIIOJIb30BaTh
CBOWCTBA MOCJEIOBATEIBHOCTEH, (POPMYIIBI CYMMBI M OOILEro WieHa mpu
pelleHny 3aja4, B TOM YHUCIE 3a7ad U3 JAPYruxX y4yeOHBIX MPEAMETOB U
pETBHON KU3HU

YMeHue pemaTh 3ajaui pa3HbIX TUIIOB (B TOM YMCIIE HA MPOLIEHTHI, 10U
U 4YacTH, JBW)KEHHUE, paboTy, LIEHy TOBapOB U CTOMMOCTb IOKYIOK U
yCIIyT, HAJIOTH, 33/1a4d U3 00JIaCTH YIPABJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); YMEHHE COCTABJIATH BBHIPAKCHHUS, YPAaBHEHHUs, HEPABEHCTBA
U CHUCTEMBI 110 YCIIOBHUIO 3aJayM, MCCIIEJ0BATh IOJIy4YCHHOE PEIICHUE U
OLIEHUBATh MPABJIONO00HOCTh MOTYYEHHBIX PE3yJIbTaTOB

10

YMeHue onepupoBaTh NOHATUAMU: GUTYpa, TOUKA, OTPE3OK, MpsAMas, JIyd,
JIOMaHas, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, DPABHOOEAPEHHBIH WU
PaBHOCTOPOHHUN  TPEYTrOJbHUKH,  MPSIMOYTOJIbHBIA  TPEYrOJIbHUK,
MeauaHa, OHMCCEeKTpHca M BBICOTA TPEYrOJNbHUKA, YETBIPEXYTOJIbHHUK,
napajjiesiorpaMM, — poM0O,  NPSAMOYTOJBHUK,  KBajgpaT, Tpamerus;
OKPY’KHOCTb, KpPYT, KacaTelbHas; 3HAaKOMCTBO C INPOCTPAaHCTBEHHBIMU
¢urypamu; yMmMeHue pemaTbh 3aJauyd, B TOM 4YHCIE€ U3 IOBCEIHEBHOU
KU3HU, HA HAXO0XJEHHE TEeOMETPUYECKHX BEIMYMH C MPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB (Uryp U (haKTOB

YMeHue omnepupoBaTh IMOHATUSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaJIENbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX, YTOJI
MEXIy NpSIMbIMH, NEpHEHAUKYISAp, HAKIOHHAs, HPOEKIHs, Moao0ue
¢buryp, mogoOHbIE TPEYTrOJbHUKH, CUMMETPHSI OTHOCUTEIBHO TOYKH U
MpsIMOW; yYMEHHME pAaclo3HaBaTh DPABEHCTBO, CHUMMETPHUIO M M0A00He
¢buryp, nDapaJuleNbHOCTh W MEPHEHANKYISIPHOCTh  NPSAMBIX B
OKpY’KarolleM MHUpe

11

YMeHue onepupoBaTh MOHATUSIMU: JUIMHA, PACCTOSIHUE, YroJl (BeIu4yrHa
yria, CHHYC M KOCHUHYC YIJIa TpEyrojibHHKa), IUJIOWAaAb;, YMEHHE
OLICHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM MHPE;
yYMEHHE NPUMEHATH (OPMYJIIbI IEpUMETPa U MJIOIAAN MHOTOYTOJIbHUKOB,
JUIMHBI OKPY)KHOCTHM U IUIOIIAAM Kpyra, o0bemMa MpsSMOYTrOJIbHOTO
napajieJienurena;  yMEHUE  NPUMEHSATh  NPU3HAKU  PABEHCTBA




TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TpPEYrojbHUKA, TEOpEMY
[Tudaropa, TpUroHOMETPUUESCKUE COOTHOIICHUS ISl BBIYUCIICHUS JIJTUH,
pacCTOAHUH, TIOIIAACH

12

Ymenue u3zo0paxkaTh IUIOCKHE (QUTYyppl W WX  KOMOHMHALWH,
MPOCTPAHCTBEHHBIE (UTYPbl OT pPYKH, C TIOMOLIbIO YEPTENKHBIX
WHCTPYMEHTOB W  D3JEKTPOHHBIX CPEACTB 1O TEKCTOBOMY  WJIH
CHMBOJIbHOMY OITHICAaHHIO

13

YMmenue OIICPpHUPOBATH MMOHATUAMU: IPAMOYT'OJIbHAA CUCTEMAa KOOPAUHAT,
KOOpAWHATBI TOYKH, BEKTOP, CyMMa BCKTOPOB, IIPOU3BCACHHUC BCKTOPA HA
YUCJI0, CKAJIAPHOC MNPOU3ZBCACHHUEC BCKTOPOB; YMCHHC HCIIOJIb30BATh
BCKTOPBI U KOOPAWHATHI JJIA IPCACTABJICHUA JaHHBIX U PCIICHUA 3a1a4, B
TOM YHUCJIC U3 APYTrUX y‘lC6HLIX npeaMCETOB U peaHLHOﬁ KHN3HU

14

YMeHue onepupoBaTh MOHATHUSMHU: CTOJOWKOBBIE M KPYrOBBIC
JMarpaMMBl, TaOJIUIIBL, CpEHEe apu(MeTHIecKoe, Meinana, HanboJIbIIee
1 HauMEHbIIIee 3HaUEHUs, pa3Max 4MCIOBOro Habopa; yMEHHUE U3BJIEKATh,
MHTEPIPETUPOBATH U MPE0OPa30BhIBATh WH(POPMALINIO, TIPEICTABICHHYIO
B Tabiuumax M Ha JuarpaMmax, OTpaXaloUlyl0 CBOMCTBa H
XapaKTePUCTUKH peasibHbIX NPOLIECCOB U SIBJICHUHN; yMEHHE paclo3HaBaTh
M3MEHYMBbIE BEJIMUUHBI B OKPYXKAIOIIEM MUPE

15

YMeHue omnepupoBaTh IOHATUSMHU: CIIy4alHbIM ONBIT (CiydalHBIN
9KCIIEPUMEHT), DJIEMEHTAapHOE COObITHE  (BJIEMEHTapHBIH  HCXON)
CJIy4aifHOTO OMbITA, CIy4aiiHOEe COObITHE, BEPOSTHOCTh COOBITHS; yMEHHE
HaXOAWUTh  BEPOSTHOCTH  CIy4YaWHBIX COOBITUH B  OMNBITaX C
PaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU  COOBITUSIMH; YMEHHE pelaTh
3aJjaud  METOJIOM OPraHM30BAaHHOrO Imepedopa M € HCIOJIb30BaHUEM
MpaBWJla YMHOXEHHS; YMEHUE OILICHHBATh BEPOSTHOCTH peajbHBIX
COOBITUH U SBJIEHUH, MOHUMATh pPOJb MNPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUN B OKPY)KAlOIIEM MHUPE U B KU3HU; 3HAKOMCTBO
C TIOHATHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIINX
YHCEIl ¥ €TO POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHune BbIOMpaTh TOAXOASIIMA WM3YYCHHBIH METOM ISl PEIICHHS
3a7a4¥, MPUBOJHUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEW B
MPUPOAE W KWU3HU, PACIO3HABATH MPOSBICHHE 3aKOHOB MATEMAaTHUKU B
HUCKYCCTBE, OIHWCHIBATh  OTHEJbHBIE  BBIJAIONIUMECS  PE3YJIbTATHI,
MOJyYEHHBIE B XOJ€ pPa3BUTHs MaTEMAaTHUKU KakK HayKd, IPUBOIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUHA M UX aBTOPOB B OTE€YECTBEHHOM U
BCEMUPHON UCTOPUHU



IX. ITNEPEYEHb 3JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'2 110

MATEMATHKE
Kon IIpoBepsiemMblii 31eMEHT COAEPKAHUSA
1 Yucna v BHIYUCICHUS
11 Harypanbnsle u nensie yucna. [IpusHaky qenMMOCTH HEIbIX YUCEl
12 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' NepUOANYECKHE JPooH
13 PanmonaneHpie  uncna. Apudmernyeckue omepanuud ¢ parroHATbHBIMU
' YHCIIaMU
14 HevictButenpHble uyncia. ApuMeTHUYECKHe Onepaluu ¢ JICHCTBUTEIHLHBIMHU
' YHCIIaMU
15 [TpubnmxEnnbie BLIqHSJleHI/I;I, MpaBWiia OKPYIJICHUS, TNPUKUIKA U OlEHKa
pe3ynbTaTa BRIYUCICHUN
AnreOpanyecKre BhIPAKCHHS
2.1 bykBeHHbIE BbIpakeHUA (BBIPAKECHHSI C TIEPEMEHHBIMH )
99 Crenenb ¢ uensiM mokaszaterneM. CTeneHb C pPalMOHAJIBHBIM ITOKa3aTeseM.
' CBolicTBa CTENEHU
2.3 MHorousIeHBI
2.4 Anrebpanueckas 1pooOb
95 ApudpmeTnueckuii  KOpeHb  HATypaJbHOW  CTEINEHHU. HevictBuss ¢
' apuGMEeTHIECCKUMHU KOPHSIMH HATypaITbHON CTCTICHH
3 YpaBHEeHHS 1 HEPaBEHCTBA
31 ensie u npoOHO-paroHabHBIE ypaBHeHHS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUM
3.9 ensle u apoOHO-palMoHANBEHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTH
' HEPABEHCTB
3.3 Pemenune TekcTOBLIX 3a1a4
4 YucioBbie OCIEI0BATEIHHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUSI TOCIIEIOBATEILHOCTEH
49 ApudmeTndeckas W TeoMeTpuyeckas mporpeccun. Dopmyna  CIOKHBIX
' TIPOIICHTOB
5 OyHKIIH
Oynknus, crnocoObl 3amanus  ¢yHKnuu. ['paduk  ¢yHknuu. Oobmacts
ompesieNieHus 1 MHOKECTBO 3HaueHui pyHkuuu. Hymu ¢ynkuu. [TpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (pyHKIMUA. MaKCUMyMBI U
MUHUMYMBl (pyHknuu. Hawnbonbiiee W HawMeHbIlee 3HaueHHWE (QYHKIMH Ha
MIPOMEKYTKE
KoopauHatsl Ha psAMOi U TJIOCKOCTH
6.1 Koopaunarnas mpsimast




6.2

JlexapToBbI KOOPAMHATHI HA IJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK

7.3 MHOTOYTOJIbHUKH

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenne reoMeTpruIecKuX BETHYUH
7.6 BexTops! Ha IIIOCKOCTH

8 BeposTHOCTh U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHuosxecTBa

8.5 I'padsr




X. YUYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

Maremaruka. Anreopa. 9 kimacc : 6a30Bbiit ypoBensb : yaeOHuk / FO.H. Makaperues, H.I'.

Munrok, K., Hemkos, C.b. CyBoposa ; noxg pen. C.A. TenskoBckoro. — 17-e uzn., crep. —

Mockga : IIpocsemenue, 2025. — 256 c. : ui.

Matemaruka. ['eomerpust. 7-9 knaccel : 6a30BbIi ypoBeHb : yueOnuk / JI.C. AtanacsH, B.O.

byry3os, C.b. Kagomies [u ap.]. — 15-e u3n., crep. — Mocksa : [IpocBemenne, 2024. — 416 c.

: UL

Briconkmii, 1.P. Maremaruka. BeposTHOCTh 1 cTaTucTHKA : 7-9 Kiacchl : 0a30BBIN YPOBEHB :

B 2-x yacTax : yueOHuk / M.P. Briconkuit, 1.B. fmenko ; nox pen. 1.B. Smenko. — 2-e uzn.,

ctep. — Mockaa : [Ipocsemenue, 2024. — 4.2 — 112 ¢. : u.

METOAUYECKUE MATEPUAJIbI IJ151 YYUTEJIA

1. Maremaruka. ['eometpus. 9 xinacc. ba3oBelil ypoBenb. Meronndeckue pekomennauu / JI.

C. Aranacsa, B. @. Byry308, 10. A. I'maskos [u ap.]. — Mocksa : [IpocBemenue, 2025. — 112

c.

Anrebpa. BepoatHocTs u cTtaTucTuka. 7-9 kiaccsl. ba3oBblil ypoBeHb. MeToanueckoe

nocobue / A.I'. Mopakosuy, I[1.B. Cemenos, JI.A. Anekcanaposa, E.JI. MapaaxaeBa. —

Mockaa : IIpocsenienue, 2024. — 80 c.

TkauéBa, M.B. Anrebpa. 9 kiacc. Iumaktudeckune matepuansl / M.B. TkaueBa. —

Mockga : IIpocsemenue, 2021. — 126 c.

EBcradnena, JLII. Anredpa. 9 knace. dunaktuyeckue marepuanst / EBcragresa JIIT. —

Mockga : IIpocsemenue, 2022. — 126¢.

Nuenckas, M.A. 'eometpust. CamocTosATeNbHBIE U KOHTPOJIbHBIE padoThl / M.A. Nuenckas. —

Mocksa : IIpocsemenue, 2022. — 47 c.

Mumienko, T.M. I'eometpus. Temaruueckue tectol / T.M. Mumenko. — M: [IpocBemienue,

2021. - 9%4 c.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

1. Poccuiickasi aiekTponnas mkoJsa (https://resh.edu.ru/)

- Buneoypoku 1o BceM yueOHBIM IIpeMeTaM

- aTepakTuBHBIE 3a/1aHUS

- MeToanyeckne MaTepuabl

MockoBckas aekTponHasi mkoJa (https://uchebnik.mos.ru/)

- bubnuoteka yueOHBIX MaTepHuaIoB

- CieHapun ypokosB

- TecroBble 3a1anHus

OUIIN (PenepanbHbIii HHCTHTYT Negarornyeckux nzmepenuii) (hitps:/fipi.ru/)
- JlemoBepcum EI'D

- OTKpBITHIN OaHK 3a1aHuN
- Meronnyeckue pekoMeHIaluu

. SIapexc.Yueonuk (https://education.yandex.ru/)

- IHTepakTUBHBIC 3aJaHUS
- ABTOMaTH4ECKasl IpOBEPKaA
- Ilepconanu3upoBaHHbIE TPACKTOPUHU


https://resh.edu.ru/
https://uchebnik.mos.ru/
https://fipi.ru/
https://education.yandex.ru/

5. Yuu.py (https://uchi.ru/)
- InTepakTUBHBIE KYPCHI
- OnmuMnuaasl

- CTaTucTuKa yCcreBaeMoCTH
6. Hudoypoxk (https://infourok.ru/)
- Buneoypoku

- TecThl
- Meroaudeckue pa3padOTKu


https://uchi.ru/
https://infourok.ru/

