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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOywarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZapCTBEHHOTO 00pa30BaTENBHOIO CTaHJAPTa CPEAHEro O0IIero oOpa3oBaHus,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTU4eCcKoMy OOpa3oBaHUIO, WU TPATUIMA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpamMMbl 00ecrieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY JJIS CaMOPa3BUTHsI M HENPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
OPEIMETHBIX PE3YJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JUYHOCTHOIO
pa3BuTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTHYECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX YU4EOHBIX AUCUMILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOHMCXOKICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATbHOTO U HUICAIBbHOT0, XapakTepe OTpaKeHUs
MaTeMaTUYECKON HayKOH sBJIEHUH M MPOLECCOB pEAJIbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHHUs, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OO0I1[ECTBE.

I'eomeTtpust siBasieTcss OAHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEeYMBAET BO3MOXHOCTb H3YYEHHUSA Kak
JTUCIMILTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (HOpPMHUPYEMOE NpPU H3YYEHHH OO0YyYaroIUMHCS
HNOHATUHHBIX OCHOB T€OMETPUU U IOCTPOCHUHU LEMOYKHU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATH U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JACTIX AEATENbHOCTH uenoBeka. OpHeHTalMs 4elloBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPAXXEHUsSI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 0O0bEIUHSET pa3Hble BHUIbl y4eOHOW U TPYJOBOW JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amaya (QopMUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOIeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHWE  BO3MOXKHOCTU  NPUOOpPETeHHUs] U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUMX TIE€OMETPUYECKUX 3HAHMM W JCUCTBUM,
crielM(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa3oBaHus
M0 CIEUUAIIHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM UCIOJb30BAHUEM T€OMETPUH.

[Iporpamma no reoMeTrpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yYaroImMXCsl CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIHME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chmenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(HECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHS TPOrpaMMbl 00ECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (opMupoBaHHe TPEACTaBICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSX, MO3BOJSIOMIUX OMUCHIBATH
U U3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHE YMEHHUS pacllO3HaBaThb Ha 4YEPTEXKAX, MOJEIIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3aJa4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHHE YMEHHS OINEPUPOBATH OCHOBHBIMU TMOHSATUSIMH O
MHOTOTPAaHHUKAX M TeJIaX BPAIlIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJECHHWE aJITOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aJ/ady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHs CTEPEOMETPUUECKHX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHUE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEN
oOyyJaronuxcsi, TMO3HABAaTEIbHON  AKTMUBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (dopmupoBaHUE GyHKIMOHATBHOM IPAMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OpMyIupoBaTh HX Ha S3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOECHHBIN
F€OMETPUYECKAN anmapaTr Uil pEleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATD MTOJYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAaMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUSI, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBHPYET K
JAJIbHENIIIEMY U3YYEHHMIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3agad Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COJEPKAHUS.

OcHoBHBIE coaeprkaTenbHble TMHUU Kypca «['eomerpunm» B 10-11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTopbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensercs HE TOJbKO MO COAEPKATENbHBIM JIMHUSAM, HO W IO TOJaM
00yueHHUst Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpaMmbl, pacnpeleNéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TakKuUM 00pa3oM, 4YTOObI OBJQJCHHE T€OMETPUUYECKUMU
NOHATHUSMYU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEI0BATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpeICTaBICHUN OO0ydaromuXcs, paciupss u
yray6nsia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henento B 11 kiacce, Bcero 3a Ba rojia o0yuenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTpancTBO. lloHATHe 00 aKcMOMaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeceKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
NIapaJuIeIbBHOCTh TPEX NMPAMBIX; MAPAJIIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIrOJd MEXAy IpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IMJIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajieNbHbIX IUlocKocTel. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapaieenune/a; MIoCTPOCHHE CEUCHUIA.

[leprieHIMKYISAPHOCTL NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIE B
IPOCTPAHCTBE, IPSIMBIE IIAPAJUICIbHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIM  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUMKYJSAPHOCTH  JIBYX
I0CKoCcTeN. TeopeMa o TpEX MepHeHIuKyIspax.

MHororpaHHuKHU

IToHsiTHE MHOTOI'PAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; 'paHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MpPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero coucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUJbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuAa. OIJIEMEHTbl NpuU3Mbl W nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA NPU3MaA U
npaBWiIbHAs NUpaMUAQ; MNPaBWIbHAS TPEYrojbHas MNUpaMuia M MPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojxeka’ip ¥ ukocadap. CeueHus MpuU3Mbl U TUPAMUJIBIL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B MNHpPaMHAAX, NapajuleJeNuneaax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IIOWAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUJIBHON MNHUpPaMUIBI,
TeopeMa O Iulomanu yceuéHHoM mmpamuapl. [lonstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6uesie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpalmeHus

Hununapuueckas MIOBEPXHOCTH, oOpasyroiue UTHHAPUIECKON
MOBEPXHOCTH, OCh IMWJIWHJIPUYECKOM TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolas U OCh; IUIONIaAh OOKOBOM M TMOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTUu. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yioias
U OCh, IUIOIMIQJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pasyroliye 1 BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AUAMETP; IUIONIAb MOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephl.

N3o0paxkeHue Tel BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KomOunanuu Ten BpalieHMs Y MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpAaIICHMUS.

[Tonsatue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpSIMOYTOJLHOTO Tapajuiesnenunena u ciueacteus u3 He€. OO0bEM HMUWIMHApPA,
koHyca. O0BEM 1mapa u mIomaasb chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenuss mwMHApa (TapauiebHO W TEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE OCHOBAHHUIO U TPOXOSIIEe 4Yepe3 BEPIIUHY), CECUCHUS
miapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miockoctu u B npocTpancTBe. CIoKeHUEe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBSA3AaHHBIX  C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpsMoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OOIIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKOro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM IpaJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HIEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUIN HAayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy TIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pelIeHu, paccyXIeHu;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3IMYHbIX BUJOB UCKYCCTRBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHU U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHOPTUBHO-030POBUTEIBHOM
NEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NpodEeCCUOHAIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD
Oynymeld mpodeccur W Ppeamu30BBIBATH COOCTBEHHBIC KU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABICHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHUEM BIIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWM ISl pElIeHus 3ajad B
00JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBbI YU4E€OHOTO MpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HPOUECCO8 00YYAOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupa,  npuMeHeHue  J102UYECKUXx,
uccie008amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEeMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MNOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJlaccu(uKanuy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBbIC, €AMHUYHbIC, YACTHbIE U OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U WU
npotuBopeursi B (akTax, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
VMHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATh CHOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBU:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mmpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TPOBOJUTH CaMOCTOSATENBLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUSA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUI;

e MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmaumeii:

e BBUBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHHUs 3a]1auu;

e BbIOMpaTh HWHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

* CTPYKTYpPUPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaJEXKHOCTh uH(popMaIu o CaMOCTOSITENILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamMueHble  Oelicmsus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po6JieMBbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHBIE HA MIOUCK
pELIEHUs]; COMOCTABIATh CBOM CYXKIECHHUS C CYXACHUSMH JPYyruX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMH; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaThbl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTAa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

Corpyanu4ectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1Eb
COBMECTHON JCSATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOJICUCTBHSI.

VHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

Gdopmuposarue cCMbICIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 pelieHuUs
C Y4ETOM MMEIONTUXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopmMarmu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHM II03HABATEJIIbHOW peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUETh TPYIHOCTH, KOTOPHIE MOIYT BO3HUKHYTHh IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmnepupoBaTh MOHATHUSIMHE: TOYKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CJICACTBUS W3 HUX TPH PEIICHUU
reOMETPUYCCKHX 3a]aY.

OnepupoBaTh MOHIATHAMU: MMAPAUICIBHOCT U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE pPaCIOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPaHHBIM YIrojl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOI'O YIJIa; rpajyCHas Mmepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHATHSIMH: MHOTOTPAHHHMK, BBIMYKJIBIH W HEBBITYKJIBINA
MHOTOI'PaHHHK, 3JIEMEHTHI MHOTOTpaHHHUKA, MPAaBUJIbHBI MHOTOT'PaHHUK.

Pacmo3HaBaTh OCHOBHBIC BHUIBI MHOTOI'PDAHHHMKOB (IHpaMuja; IIpH3Ma,
IPSIMOYTOJIbHBIN TapaJlIeNIeIHIIe]I, KyO).

KnaccudunmpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHS IS
Kkiaccuukanuy  (BBIMTYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKW, TIPABWIIbHBIC
MHOTOI'PaHHHKH; TIPSIMbIE M HAKJIIOHHBIC IPU3MBbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/I CJICIOB.

CTtpouTh Cc€UEHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBITIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKy, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYSCKHUX BEJIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHJAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEKIY
CKPEITUBAIOIIUMHUCS MPSMBIMH.

Pemate 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHUX BEJIIMUMH 1O 00pa3iaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHAAPTHBIX  MaTEeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYT'PAaHHBIX YTJIOB.



Boruncnate 00bEMBI M IJIOLIAAN [MOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
nupaMpja) ¢ TMpUMEHEHHUEM (OpMyJ; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU 0I00HBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHAMHU: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay4, PEANOJIAraroluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IprBoanuTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKU3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATH MOIYyYEHHBIE 3HAHWSA Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb U3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHONW TPOOIEMBbI, MOJAETUPOBATH peaJbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUHU, UCCIENOBAaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, annapaTa aareOpsbl; pemarh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: LUIUHAPUYECKAas MOBEPXHOCTh, 00Opa3yromue
IWINHAPUYECKON  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yromne KOHU4EeCKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUJIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOJTYYEHHUS TEJ BpaIllCHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue Cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIaPOBON CEITMEHT, OCHOBAaHUE CETMEHTAa, BBHICOTA
CErMEHTA; IIapOBOW CJIOH, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnsate  00BbEMBI M IJIOMAAM  TOBEPXHOCTEH  TeNm  BpaIICHUS,
r€OMETPUUYECKUX TEJ C MPUMEHEHHEM (popMyI.

OnepupoBaTh MOHATHSIMH: MHOTOIpDAaHHUK, BIHCaHHBIH B cdepy u
ONHCaHHBIM OKOJIO c(epbl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYncnsaTe COOTHOLIECHUST MEXy TUIOIMAIIMU MOBEPXHOCTEH M 00BEMaMu
MO0IOOHBIX TEJL.



N3o0paxkarh m3ydaembie QUTYpPhl OT PYKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
(quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekath, WHTEPIPETUPOBATH U MpeoOpa3oBhIBaTh WHGOPMAINIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeCTAaBICHHYIO Ha YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUSL CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IprMeHATh MpaBWIIO Mapajuieienunea.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISpPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralolnX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpuYecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a7ad.

[IpumeHsaTs OpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoaUTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPHUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH DPEAbHBIC
CUTyallud W TMPUMEHATb W3YUYECHHBIE IIOHATUS B INPOLECCE IOKWCKA PEUICHUSA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, anmnapara anreOpbl; peraTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaunmenoBanue paznena  |[KoiauuectBo OcCHOBHOE coJIepKaHKe OcHOBHbIE BU/IbI ACSATEIbHOCTH
(TemsI) Kypca 4acoB o0ydJaromuxcs
Bgenenue B crepeoMeTpuro 10 OCHOBHBIE MOHSTHUSI CTEPEOMETPUU: AKTYaJIU3UPOBATH HaKThI

TOYKa, MpsMasi, MIO0CKOCTb,
npocTpaHcTBo. [IpaBuna nzo0paxeHus
Ha PUCYHKAaX: U300paKeHUS
IUIOCKOCTEH, MapajuieIbHbIX MPSMbIX
(OTpe3KoB), cepeMHBI OTPE3Ka.
[TonATHA: IEpeceKaromuecs
IUIOCKOCTH, TIEPECEKAIOLITUECS TPSIMast
U TJIOCKOCTb.

3HAKOMCTBO C MHOTOTpaHHUKAaMH,
U300pa’keHre MHOTOIPAHHUKOB

Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yeprexxax. HauanpHble cBEeACHHUS

0 KyOe 1 mupamMujie, ux pa3BepTKU

u Mozenu. Ce4eHnss MHOTOTPaHHHUKOB.
[TonsiTue 06 akcOMaTUYECKOM
MIOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI
CTEpEOMETPHUH U CIECACTBUS U3 HUX

Y METO/IbI TNIAHUMETPHH,
pEJIeBaHTHBIC TEME.

HHoayuyaTth mpeacTaBiIeHNs

0 MPOCTPAHCTBEHHBIX

durypax, pazoupath

pOCTeHIIre MpaBuiia U300paKeHUs
3TUX QUryp.

N300pakaTh NpsAMYIO U INIOCKOCTh
Ha PUCYHKE.

Pacno3naBaTh MHOTOTPAaHHUKH,
nUpaMuy, KyO, Ha3bIBaTh UX
AIIEMEHTBHI.

JlenaThb pUCYHOK Ky0a, TUPaMU/IbI,
HaXOJWUTb OIMUOKN B HEBEPHBIX
N300pKCHUSIX.

3HAKOMHUTLCS C CCUCHMSIMMU,

C METOJIOM CJI€/IOB; UCIOJIb30BaTh
JUTS TIOCTPOCHUSI CEYCHHSI METO/
CJIEJIOB, KPaTKO 3aIMCHIBATH IIATH
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MOCTPOEHHUS CCUCHHUSI.
Pacno3HaBaTh BUI CeUEHUS

Y OTHOIICHMH, B KOTOPBIX CEUCHUE
nenuT pedpa Ky0a, HaXOIUTh TLJIOIIA/Ib
CEUYEeHUS.

HUcnoan3oBaTh 11ogo0ue

P PEIICHUHU 33/1a4 Ha TIOCTPOCHUE
CECUCHU.

3HAKOMUTBCS C aKCHOMATHYECKUM
MIOCTPOCHUEM CTEPEOMETPHH,

C aKCMOMaMU CTEPEOMETPUU

Y CIICJICTBUSMU U3 HUX.
NianrocTpupoBaTh aKCUOMBI
pPUCYHKaMU U TIPUMEpaMHU

13 OKpY>Karome 00CTaHOBKHU

[ IpsiMbIE U IIIIOCKOCTH

B IIPOCTPAHCTBE.
[TapajuieIbHOCTD IPSAMBIX
Y IIOCKOCTEN

12

B3anmHoe pacnonoxeHue mpsMbIx
B [IPOCTPAHCTBE: MEPECEKAIOITUECS,
MapaJuIeNIbHBIE U CKPEIMBAIOIINECS
IIpsIMBIE.

[TapannenbHOCTh MPAMBIX

Y TUIOCKOCTEN B IIPOCTPAHCTBE:
napajuIesIbHbIC MPSAMbBIC

B IPOCTPAHCTBE; MTapaJUIeIbHOCTD
TpEX MPSAMBIX; NAPATUIETbHOCTD
IIPSIMOM U TIJIOCKOCTH. Y TJIBI

AKTYyaJu3upoBaTh PaKThl © METOIBI
TUTAHUMETPHH, PEJICBAHTHBIC TEME,
IIPOBOJIUTH AHAJIOTHH.

Iepe4yncasiTh BO3MOXKHBIE CITIOCOOBI
PaCIOJIOKCHUS JIBYX TIPSIMBIX

B IIPOCTPAHCTBE, MILTIOCTPUPOBATH UX
Ha TIpUMEpax.

JlaBaTh onpejaenenue
CKPENTMBAIOIINXCS MPSMBIX,
dbopMyIMpOBaTh MMPU3HAK
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C COHAIPaBIICHHBIMU CTOPOHAMMU; YTOJI
MEXKy OPSIMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTh MIIOCKOCTEM:
napajuiesibHbIe IIIOCKOCTH; CBOMCTBA
napaieNIbHbIX MJIOCKOCTEH.
[Ipocrenmue npocTpaHCTBEHHBIE
(burypsl Ha MJIOCKOCTH: TETPadIp, KyO,
napajiesienune; HOCTPOCHHE
CCUCHUU

CKPELIMBAIOIINXCS MPSIMBIX
Y IPUMEHSTH €T0 MPU PEIICHUU
3a1ad4.

Pacno3HaBarth pusMy, Ha3bIBaTh €€
3JIEMEHTBL.

CTpoutb ceueHus MPU3MBI

HAa F'OTOBBIX YEPTEKAX.
Ilepe4yucasiTb BO3MOXXHBIE CITIOCOOBI
B3aHUMHOT'O PACTIOJIOKEHUS MPSIMOM
Y TTOCKOCTHU B IPOCTPAHCTBE,
MPUBOJIUTH COOTBETCTBYIOIIINE
MIPUMEPBI U3 PEATTBHOM KU3HMU.
[JdaBathb onpenesieHue
MapajuIeIbHOCTH MPSAMOU

Y TJIOCKOCTH.

DopMyJMPOBATH NPU3HAK
MapajuIeIbHOCTU IPSIMOM

Y IUIOCKOCTH, YTBEPKIAECHHUE O MPSIMOU
IIepeceueHus IByX IIOCKOCTEM,
MPOXOSIIINX YEPE3 MapalICIIbHbIE
IIpsIMBIE.

PemiaTe nmpakTuyeckue 3a1auu

Ha IIOCTPOCHUE CEUCHUN
MHOI'OTPaHHHUKA.

OO0BACHATH CITy4Yau B3AMMHOTO
PACIIOI0KEHUS TIIOCKOCTEM.
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JaBaTh onpeaeseHue MapauieIbHbIX
IJIOCKOCTEN; MPUBOIUTH IPUMEPHI
U3 PEAIbHOM KU3HU U OKPYKaIOIIEH
00CTaHOBKH, WILTIOCTPUPYIOIIIHE
MapayIeIbHOCTh IJIOCKOCTEH.
HUcnoab30BaTh nprsHaK
NapaieIbHOCTH JIBYX IIJIOCKOCTEH,
CBOWCTBA NapaJUIEIbHbBIX INIOCKOCTEN
NP PELICHUH 33/1a4 Ha TIOCTPOCHHUE.
OO0BACHATH, UTO HA3BIBACTCS
napajiieIbHbIM TPOEKTUPOBAHUEM

Y KaK BBITIOJIHSIETCS MPOCKTUPOBAHUE
¢Guryp Ha IIOCKOCTb.

H300paxkaTth B napaJuieIbHON
MPOCKLHUH Pa3INYHbIC
reoMeTpudecKue (PUrypsl.
MopaeaupoBaTh peajabHbIC CUTYalMU
Ha SI3bIKE TEOMETPUH, UCCIEA0BATh
MIOCTPOECHHBIE MOJIENN

C UCTI0JIb30BAHUEM F€OMETPUUECKUX
MTOHSITUH.

Hcnonb30BaTh py peICHUH 33024
Ha NOCTPOCHUE CEYECHUH MMOHSTHE
napauieIbHOCTH, MPU3HAKU

Y CBOMCTBA NapaJUIEIbHbBIX IPSMbIX
Ha IJIOCKOCTHU
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[ leprieHTUKYIIPHOCTH MPSIMBIX
U TUIOCKOCTEU

12

[lepneHIUKYIAPHOCTD MPSIMOM

Y TUTOCKOCTH: TMIEPIEHIUKYIISIPHbIC
MPsIMbIE B IPOCTPAHCTBE, MPSIMbIE
IapaJuyIeIbHbIE U IEPIEHANKYISIPHBIE
K IUIOCKOCTH, MIPU3HAK
NEPIEHINKYJIIPHOCTH MPAMOM

Y TJTOCKOCTH, TEOPEMA O MPSIMOU
NEPIEHANKYJISIPHON TIIOCKOCTH
[lepnieHauKynsp U HAKIOHHBIE:
pacCTOSHUE OT TOYKH JI0 TIIIOCKOCTH,
pPacCTOSHHUE OT MPSAMOU 0 TIOCKOCTH

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPUH, PEJIEBAHTHBIE TEME,
IIPOBOJIUTH AHAJIOTHH.

OO0BACHATD, KAKOM YrOJI HA3bIBACTCS
YTJIOM MEK]ly IEPECEKAIOIUMHUCS
MPSMBIMH, CKPENTUBAIOIIMMUCS
IPSAMBIMH B IPOCTPAHCTBE.

JdaBaTh onpenesienue
MEPIEHANKYJISIPHBIX MPSIMBIX

Y NIPSIMOM, IIEPIEHAUKYIIPHON

K INIOCKOCTH.

Haxoautsb yribl MEXIY
CKpELIMBAIOILUMHUCS IPSIMBIMU B KyOe
U IMpaMu/Ie.

IIpuBoaAMTH NpUMeEPHI U3 PEATBHON
KU3HU U OKpYyXkarolei 00CTaHOBKH,
WUTIOCTPUPYIOLIUE
MEPIEHANKYJISPHOCTD MPSAMBIX

B IIPOCTPAHCTBE

Y IIEPIEHAUKYISIPHOCTD IPAMOU

K IUTIOCKOCTH.

DopMyJIHPOBATH IPU3HAK
NEPIEHAUKYJIIPHOCTH MIPAMOMN

Y TUNIOCKOCTH, IPUMEHSTH €70 Ha
IPAKTUKE: OOBSICHATH
NEPICHINKYISIPHOCTh pebpa Kyba

Y IMarOHaJIv €ro TPaHu, KOTopas ero
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HE COJEPKUT, HAXOAUTH JINHY
JTMaroHaau Kyoa.

BbI4MCISITh BBICOTY IPABWIBHOM
TPEYTOJbHON U MPAaBUIBHOU
YETHIPEXYTOJbHOU MUPAMUJL IO
JUTHHAM peoep.

Pemathb 3a1a4n Ha BBIYHUCIICHUS,
CBSI3aHHBIE C IEPIICHANKYIIIPHOCTHIO
MPSIMOM U TJIOCKOCTH,

C UCTIOJIb30BAaHUEM MPU PELUICHUU
TUTAHUMETPUUIECKHUX (DAaKTOB

Y METOJIOB.

OO0BACHATD, YTO HA3LIBAIOT
NEPIEHANKYJISIPOM U HAKJIOHHOM

Y3 TOYKH K IJIOCKOCTH; ITIPOCKLIEN
HAKJIOHHOW HA IUIOCKOCTb.
OO0BSICHATD, UTO HAa3bIBACTCS
PacCTOSTHUEM: OT TOUKH JI0 ITIOCKOCTH;
MEXy apaJIENbHBIMU ITIOCKOCTSIMU;
MEXIY IPAMOM U NapaJUICIIbHOU €1
IJIOCKOCTBIO; MEXKITY
CKPEIIUBAIOIIUMHUCS MTPSIMBIMH.
HaxoauThb 3TH paccTOsSTHUS

B [IPOCTHIX CIy4Yasix B KyOe,
nMpaMu/Jie, IpU3Me.

MopeaupoBaTh peajbHbIE CUTYalluU
Ha SI3bIKE TEOMETPHUH, UCCIEA0BATh
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MOCTPOEHHBIE MOJIETHN
C HCTIOJIb30BAHUEM F€OMETPUUECKUX
MMOHSITHH.

HUcnoab30BaTh Npu peICHUN 3a1a4
Ha IMOCTPOCHUE CEUCHUN TEOPEMY
[Tudaropa, cBoicTBa MPSIMOYTOJIHHBIX
TPEYTOJIbHUKOB

YTl MEXAY IPSIMBIMU
U IIJIOCKOCTSIMU

10

VYTIIBl B IPOCTPAHCTBE: YOI MEXAY
IIPSIMOM M IJIOCKOCTBIO; IBYTPAHHBIN
YIOJI, IUHENHBIN yIOJI IByTPAHHOTO
yTa.

[lepneHauKyISIPHOCTD IIIOCKOCTEMN:
IIPU3HAK NEPIEHANKYIAPHOCTH ABYX
mIockocter. Teopema o Tpex
NEPIEHANKYIISIPAX

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJIAHUMETPHH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTHH.

JdaBathb onpeneseHue yria Mexay
IIPSIMOU U IIJIOCKOCTBIO,
(opMyIIMpOBaTh TEOPEMY O TpEX
NEPHEHANKYJIApaX U OOPATHYIO K HEH.
HaxoauTs yroy mexay npsiMoun

Y IUTOCKOCTHIO0 B MHOTOTPaHHUKE,
pacCTOSTHUE OT TOYKU 10 IPSAMOU

Ha IUIOCKOCTH, UCIIOJIb3Ys TEOPEMY

O TpeX NEPIEHINUKYIIPAX.
IIpoBoauTh Ha yepTeEKe
NEPIEHINKYJIAP: U3 TOYKH

Ha NPsSIMYI0; U3 TOYKH Ha INIOCKOCTb.
JdaBaTh onpeniesieHue ABYTPaHHOTO
yIJIa U €ro 3JIEMEHTOB.

OO0BACHATH PABEHCTBO BCEX
JIMHEWHBIX YTJIOB IByTPAHHOIO yTJIa.
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HaxoauTes Ha yepTeke NBYTPAHHBIN
yTOJI pU pedpe MupaMu/Ibl, IPU3MBI,
napajuienenuneaa.

JdaBaTh onpeaeseHue yriia MExXIy
IJIOCKOCTSAMM.

JaBathb onpenenenue

¥ (opmMyJIMPOBATH NPU3HAK
B3aUMHO IEPIIECHAUKYIJISIPHBIX
IJIOCKOCTEM.

HaxoauTtsb yribl MeXAy IIIOCKOCTSIMA
B KyOe U mupaMu/ie.

HUcnonb30BaTh py peICHUH 3a0a4
OCHOBHBIE€ TEOPEMBI U METOJIbI
IJIAHUMETPUH.

MoaenupoBaTh peajibHbIE CUTYalluU
Ha A3bIKE TEOMETPUH, HCCIAEA0BATH
IIOCTPOEHHBIE MOJEIHN

C HCTIOJIb30BAHUEM F'€OMETPUUECKUX
IIOHSTHM.

Hcnonb30BaTh py peIeHUH 3a71a4
Ha IOCTPOCHUE CEUCHUN
COOTHOUIIEHHUS B MPSIMOYTOJIBHOM
TPEYTOJIbHUKE

MHOrorpaHHUKH

11

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE JJICMEHTHI MHOI'OTPaHHUKA,
BBIITYKJIbIE U HEBBIYKJIbIE

AKTYaJIu3upoBaTh (HaKThl U METO/IbI
IJIJAaHUMETPUH, PEIICBAHTHBIEC TEME,
NPOBOAMTH AHAJIOTHH.
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MHOTOI'PaHHUKH; pa3BepTKa
MHOT'OTPaHHMKA.

IIpu3ma: n-yroapHas npru3ma; rpaHu
Y OCHOBAHMUSI PU3MBI; IPsIMast

Y HaKJIOHHAsi IpU3Mbl; OOKOBasI

¥ [TOJIHASI TOBEPXHOCTH ITPU3MBI.
[Tapayutenenurien, npsIMOYTOJIbHBIN
napaJijIeJIeNuIe] U ero CBOKMCTBA.
IInpamupa: n-yrojapHas nupamuja,
I'PaHU U OCHOBaHUE MUPAMMUIBI;
OOKOBasi ¥ MOJHAsl NOBEPXHOCTh
NUpaMUIbL; IPABUIIbHAS U yCEUECHHAS
NUPaMHJIA.

OIIeMEeHThI IPU3MBI U TUPaMU/BL.
[IpaBunbHBIE MHOTOTPAHHUKH:
HNOHSTHE MPAaBUIBHOIO
MHOTOI'PaHHHKA; TpaBUJIbHAS IPU3MaA
Y [TpaBUJIbHAS IMPAMUJIA; IPABUIIBHAS
TPEYTroJIbHAsI IMPAMHUAJIA

U PAaBWIBbHBIN TETPa’dAp; KyO.
[IpeacraBnenue o0 mpaBUIbHBIX
MHOTOI'PaHHHKAX: OKTa’ap, JOAEKadIp
Y MUKOCadP.

CummMmeTpus B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIILHO TOYKH,
IPSIMOM, IIJIOCKOCTH. DJIEMEHTHI

daBaTb onpenejieHue
napajuiesieinea, paclo3HaBaTh €ro
BU/JIbI U U3Y4YaTh CBOMCTBA.

JaBaThb onpeneneHue NupaMuIbl,
pacno3HaBaThb BUJbI IUPAMHU,
(¢hopmyupoBaTh CBOMCTBa pedep,
IrpaHel U BBICOTHI IIPABUILHOM
UpamMUIblL.

HaxoauTh miomans noJHou

1 OOKOBOI MOBEPXHOCTU MUPAMHU/IBI.
JaBaThb onpeaejgeHue yCEYEHHOU
NIMPAaMHU/JIbl, HA3bIBATh €€ DJIEMEHTHI.
DopMyJIHPOBATH TEOPEMY

0 IJIOIA 1M OOKOBOM MOBEPXHOCTH
IIPaBUJIBHOW YCEUYECHHOU TUPaMUIbI.
PemaTp 3a/1aun Ha BBIYHUCIICHUE,
CBSI3aHHBIC C MMPAMHUIAMHU, a TAKKE
3aJ1a4M Ha MIOCTPOEHUE CEUECHUM.
JaBathb onpeaejgeHue Ipu3Msl,
Pacmo3HaBaTh BHUJIBI IPU3M,
U300paxKaTh IPU3MbI HA YEPTEKE.
Haxoaurs miromaas mojJIHoN WiIn
OOKOBOI MOBEPXHOCTU MPU3MBI.
N3yuars cooTHOLIEHUS Diliiepa
JUIst yrcia pedep, rpaHei u BEpIIuH
MHOTOI'PAHHUKA.
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CUMMETPHUH B TUPAMUIAX,
napajuiesienunenax, npaBuiIbHbIX
MHOTOTpaHHHKAX.

Brruncienue 35eMeHTOB
MHOTOTPaHHHUKOB: pedpa, 1UaroHau,
yribl. [1nomaas 60KoBOM MOBEPXHOCTH
Y TIOJIHOM IIOBEPXHOCTH MPSIMOK
IIPU3MBI, IUTOIIAb OCHOBAHHM, TEOpEMA
0 OOKOBOI TOBEPXHOCTH MPSIMOU
npu3Mebl. [Lnomans 60KoBOM
IIOBEPXHOCTHU U IIOBEPXHOCTH
paBUJIBLHOM MUPAaMUJIbI, TEOpEMA

0 IO 11 OOKOBOM MMOBEPXHOCTH
YCEYEHHON NTUPAMU/IbI

HN3y4yats BUbI IPABUIBHBIX
MHOTI'OTPaHHHUKOB, UX HA3BAHUS

Y KOJINYECTBO I'PAHEM.

H3yyarb cuMMeETpHIO
MHOT'OI'PaHHHKOB.

OO0BbsSACHATD, KaKHE TOYKHU
Ha3bIBAIOTCS] CHMMETPUYHBIMHU
OTHOCHUTENBHO JAHHON TOYKH, IPSIMOM
WJIU TUIOCKOCTH, YTO Ha3bIBAIOT
LIEHTPOM, OCBIO HUJIU IIJIOCKOCTHIO
CUMMETPUU QUTYPHI.

IIpuBoauTH IPpUMeEPHI
CUMMETPUYHBIX (DUTYP B APXUTEKTYpE,
TEXHUKE, IPUPOJIE.

MoneaupoBaThb peIbHbIE CUTYaLlUU
Ha SI3BIKE TEOMETPUH, UCCIEN0BATH
IIOCTPOECHHBIE MOJIEIIN

C UCIIOJIb30BAaHUEM IT'€OMETPUUECKUX
ITOHATHH, UCIIOJIb30BaTh MMOJ00HE
MHOTOI'PaHHHKOB

O06beMbl MHOTOTPAaHHUKOB

IToasaTue 00 00beme. O0BEM
TUPAMUIBI, TTPA3MBI

AKTYaJu3upoBaTh PaKkThl © METOIbI
MJIAaHUMETPUH, PEJICBAHTHBIC TEME.
OO0BSCHATD, KaK U3MEPSIIOTCS
00BEMBI TEJI, MPOBO/ISI AaHATIOTHIO

C UBMEPEHUEM ILIOIIAIEN
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MHOT'OYTOJIbHUKOB.
DopMyJIMPOBATH OCHOBHBIE
CBOMCTBa 00HEMOB.

HN3y4yarb, BBIBOAUTH (DOPMYJIBI
o0BbeMa MpsIMOYTOJIBHOTO
napajuiesienuneaa, Npu3Mbl

U IUpaMu/bl.

Bb1uncasitb 00beM MPU3MbI

Y IUPAMUJIBI IO UX JIEMEHTaM.
IIpumeHATH 00BEM IS PEIICHHUS
CTEPEOMETPUYECKHX 3a7a4

Y 111 HAXOXKJCHHSI T€OMETPUUYECKUX
BEJINYMH.

MopaeaupoBaTh peajibHbIC CUTYaI[UU
Ha SI3BIKE TEOMETPHUH, HCCIAEA0BATH
IIOCTPOECHHBIE MOJIENIN

C UCII0JIb30BaHUEM I'€OMETPUUECKUX
MIOHATUN

HOBTOpCHI/Iel CCUCHMUI,
PACCTOAHUA U YTJIbI

[TocTpoenue ceuenni

B MHOTOTPaHHHUKE.

Brruncienne paccToOAHUM: MEXKITY
JIBYMsI TOYKAMH, OT TOYKH JI0 PSMOU,
OT TOYKH JI0 IIJIOCKOCTH; MEXIY
CKPEILUBAIOIIUMUCS MPSMBIMH.
BrrunciieHne yriioB: MExIy

CTpouTh ceueHre MHOTOTPaHHUKA
METO/IOM CIIE/IOB.

JlaBaThb onpe/eieHHe pacCTOSHUS
MEXITy PUTypaMu.

HaxoauTte paccTosiHuE MEXITy
HapaielbHbIMU IIOCKOCTSMH,
MEX]Ty TUIOCKOCTBIO M MapauieIbHON
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CKPEIIMBAOIINMUCS MPSMBIMH,
MEK1y NPSAMOM U TIOCKOCTBIO,
JIBYT'PAHHBIX YTJIOB, YIJIOB MEXKIY
MJIOCKOCTAMM

ey IIPAMOU, MEXKIY
CKPEIHUBAIOIIUMUCS ITPSIMBIMH.
CtpouTh JIMHEHHBIN yromi
JBYIPAHHOTO yTJIa HA YEPTEXKE
MHOTI'OTPaHHHKA U HAXOJIUTh €r0
BEJINYMHY.

HaxoauTth yribl MeXAy IIIOCKOCTSIMA
B MHOTOTPaHHUKAX

OBLIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68
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11 KUIIACC

Haumenosanue paznena  |[KonmdectBo OCHOBHOE cOZEp)KAHNE OcCHOBHBIE BUJIBI ACATEIBHOCTH
(Temnl) Kypca 4acoB 00y4aromuxcs
Tena BpaleHus 12 Cdepa u map: ueHrtp, paauyc, AKTYaJTu3upoBaTh (HaKThl U METO/IbI

JTUaMETP; TUIOIIAIb IIOBEPXHOCTH
cdepsl. B3auMHoe pacmosoxenue
cdepsl U MII0CKOCTH; KacaTeabHas
IJIOCKOCTH K cdepe; MIoaab
chepsnl. U3o0paxkenue chepsl, mapa
Ha r1ockocTu. CedeHus mapa

IUIAHUMETPHH, PEIIEBAHTHBIE TEME,
NPOBOAUTH AHAJIOTHH.

JlaBaThb onpeneaenusi cepsl U 1mapa,
WX LIEHTpA, paanyca, TMaMeTpa.
Onpeaeasitb chepy Kak purypy
BpAILEHUS OKPYKHOCTH.
HccaenoBath B3auMHOE
pacnoioxkeHue chepsl U MIOCKOCTH,
IBYyX cdep, HITICTPUPOBATH 3TO

Ha YepTekKax U pUCYHKax.
D®opMyJIHPOBATH ONIPEACICHUE
KacaTelbHOM MJIIOCKOCTH K cepe,
CBOICTBO U MTPU3HAK KACATEIbHOU
IIJIOCKOCTH.

3HAKOMHUTBCS C F€0/1€3NIECKUMHU
JUHUSIMU Ha cdepe

[unuHapudeckas IOBEPXHOCTD,
o0Opasyroniye MUIHHIPUISCKOM
MOBEPXHOCTH, OCh [IMJIUHAPUICCKON
HOBEPXHOCTH. L[MIIMHIp: OCHOBaHMS
1 OOKOBasi TOBEPXHOCTH,

OO0OBSACHATD, YTO HA3LIBAIOT
LIUJIMHIPOM, Ha3bIBATh €0 DJIEMEHTHI.
N3y4yathb, 00bACHATH, KaK NIOJIYYUTh
LWIMHAP IIyTEM BPALLEHUS
IIPSIMOYTOJIBHUKA.
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o0pa3yrolas 1 0Ch; MIIOMAIb
OOKOBOI 1 IOJIHOM MTOBEPXHOCTH.
N3oOpakenue mumHapa

Ha IJIOCKOCTH. Pa3BepTka nunuHapa.

Cedenus nuauHIpa
(TUIOCKOCTBIO, MapaJlIeIbHOM
WJIY TIEPIICHIUKYJISIPHON OCH
HUIMHAPA)

BbIBOaAMTH, HCT0JIB30BATH (POPMYJIBI
JUUISL BBIYUCIICHUS TUTOIIaA OOKOBO
MOBEPXHOCTHU LWJIUHAPA.

N3yuars, pacnio3HaBaTh Pa3BEPTKY
UWIMHAPA.

N300paxkaTh HWIMHAP U €70 CEUCHUS
MJIOCKOCTBIO, IPOXOASIIEN Yepe3 ero
OCh, MTAPAIJIETBHON WIJIN
MEPIIEHAUKYJISIPHON OCH.

Haxoauthb mioniaay 3TUX CEUECHUH.
MopeaupoBaTh peajibHbIC CUTYALUN
Ha SI3bIKE TEOMETPUH, HCCIAEA0BATH
MMOCTPOEHHBIE MOJAEIHU

C UCIIOJIb30BaHUEM I'€OMETPUUECKUX
TTOHSITUI

Konunueckast moBepXHOCTb,
o0Opazyrolme KOHUIeCKON
MOBEPXHOCTH, OCh U BEpIIIMHA
KOHUYECKOU MTOBEPXHOCTH.
Konyc: ocHOBaHue u BepiInHa,
oOpasyrolas U oCb; IJIOAIb
OOKOBOI1 ¥ MTOJTHOM TOBEPXHOCTH.
VY ceueHHslil KOHYC: 00pa3yome
U BBICOTA; OCHOBaHMSI U OOKOBasI
OBEPXHOCTb.

N300paxkeHre KOHyca Ha TUIOCKOCTH.

OO0bsACHATH, KaKOE TEJI0 HA3bIBAIOT
KPYT'OBBIM KOHYCOM, Ha3bIBaTh €ro
DJIEMEHTHI.

N3yuaTh, 00bACHATH, KaK ITOJTYYUTh
KOHYC ITyTEM BpaIllCeHUS
MPSIMOYTOJILHOT'O TPEYTOJIbHUKA.
M300pakaTh KOHYC U €r0 CEYEHUs
MJIOCKOCTBIO, TPOXO/IAIIEH Yepe3 OCh,
Y TJIOCKOCTBIO, TIEPIICHANKYJIIPHOU
K OCH.

N3yuaTh, pacno3HaBaTh Pa3BepTKy
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Pa3BepTka KoHyca.

Ceuenus koHyca (TIOCKOCTBIO,
napajijieIbHOW OCHOBaHUIO,

Y TJIOCKOCTBIO, TPOXOASIIECH
Yyepe3 BEPILHHY)

KOHYCa.

BbIBOAUTD, HCN0JIB30BATH (POPMYITBI
JUIS. BBIYMCIICHUS III0Iaau OOKOBOH
MMOBEPXHOCTHU KOHYcCA.

HaxoauThb 11o1iaiu ce4eHu,
MPOXOISIIIUX Yepe3 BEPUIMHY KOHYCa
WJIW TIEPIEHIUKYJISIPHBIX €r0 OCH.
OO0BACHATH, KAKOE TEJI0 HA3hIBACTCS
YCEUYEHHBIM KOHYCOM.

N3yuaThb, 00bACHATH, KaK €T0
MOJYYUTh IyTEM BpaIllCHUS
MPSAMOYTOJBbHOW TPAaNeHnH.
BbIBOAMTH, IPUMEHATH POPMYITY
JUTSI BEIYMCJICHUS TUIONIAIH OOKOBOM
MMOBEPXHOCTH YCEYEHHOTO KOHYyCa

KoMOwnHanus Ten BpanieHus

¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK,
OTMCaHHBIN 0KOJI0 cepsl; cdepa,
BIIMCAHHAsI B MHOTOTPAHHUK WA

B TEJIO BPAIIICHUS

AKTYaJau3upoBaTh GaKkThl U METOIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
MPOBOJIUTH AHAJIOTUHU.

Pemiatb crepeoMeTpuyeCcKHUE 3a/1a4u,
CBS3aHHBIC C TE€JIAMHU BPAILICHMUS,
IIOCTPOCHHUEM CEYEHU TEJI BPAIICHUS,
C KOMOUHAIUSIMU TEJI BpAILlCHUS

Y MHOTOI'PAHHUKOB Ha HAXOXKIEHUE
r€OMETPUYECKUX BEJIUYMH.
Hcnonb30BaTh Npu pelIEHUN
CTEPEOMETPUUECKHX 3a7a4
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MJIaHUMETpUUYeCKue (PaKkThl 1 METOIbI
3aJa4M Ha BBIYHCJICHUE

U JI0KA3aTeJIbCTBO.

MopaeanpoBaTh peajibHbIE CUTyallUN
HA S3bIKE TEOMETPUU, HCCIEI0BATH
MMOCTPOEHHBIE MOJEIIN

C UCIIOJIb30BAHUEM I'€OMETPUUECKUX
MOHATUH

OO0BEMBI TE

[Tonsitue 06 o0beMe. OCHOBHBIE
CBOWCTBa 0OBEMOB TEIL.

O06BeM nuIMHIpa, KOHYyCa.
O06bem mapa ¥ mIomaas cepol

AKTYaJIu3upoBaTh GaKThl 1 METOIbI
IJIAaHUMETPHH, pEJIEBaHTHBIC TEME,
MIPOBOJINTH aHAJIOTHUH.

BeIBOAMTD, HCII0JIH30BATDH
bopMyITBI 00HEMOB: TIPU3MBI,
UIMHAPA, TUPAMUIBI, KOHYCa;
yCEUYEHHOH MUPaMHIbI M YCEUCHHOTO
KOHYCA.

PemaThb crepeoMeTpUUYCCKHEC
3a7]a41, CBSI3aHHBIE C BHIYMCICHUEM
00BEMOB.

@opMyTHPOBATH OTIPECIICHNE
IIIaPOBOT'0 CETMEHTAa, IIIapOBOTO CJIOS,
IIIApOBOTO CEKTOpA.

IMpumensaTb GopmMyIIbI

JUISI HAXO0KIEHUS 00HEMOB

IIIaPOBOT'0 CETMEHTA, IIIAPOBOTO
CeKTOpa
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[TonoOHBIE TENA B TPOCTPAHCTBE.
CoOTHOIIEHUS MEXIY TIIOMAIIMU
MOBEPXHOCTEH, 00beMaMHU O TI00HBIX
TEI

Pematsb crepeoMeTpruueckue 3a1aum,
CBsI3aHHBIE C 00BEMOM IIapa

U TUTOIIA/IbIO C(hepHI.
MoaeanpoBaTh peaibHbIE CUTyalluN
Ha S3bIKE€ TEOMETPUU, UCCIEN0BATh
MOCTPOCHHBIE MOJIENU

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
TIOHSITUI.

AKTYaTu3upoBaTh (HaKThl U METOIbI
MJIAHUMETPUH, PEJIEBAaHTHBIC TEME,
MPOBOJUTH aHAJIOTUH.

Pemartsb crepeoMeTpruyecKue 3a/1auu,
CBSI3aHHBIE C COOTHOILIEHHEM 00HEMOB
Y TIOBEPXHOCTEH MOJOOHBIX TET

B MIPOCTPAHCTBE.

MopaeanpoBaTh peaibHbIE CUTyallUN
Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh
MIOCTPOCHHBIE MOJIENU

C UCIIOJIb30BaHUEM T€OMETPUUECKUX
MTOHSITUI

BekTopbl 1 KOOpAMHATHI
B IIPOCTPAHCTBE

10

BekTop Ha mmockoctu

U B ipoctpaHcTBe. ClokeHue

Y BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha uncio. Pasnoxenue
BEKTOpA MO TPEM HEKOMILJIaHAPHBIM
BekTopam. IIpasuio

AKTYaJTu3upoBaTh (HaKThl U METOJIbI
IJIAHUMETPUH, PEIIEBAHTHBIE TEME,
IIPOBOJUTH AHAJIOTUU.
OnepupoBatb NOHSITHEM BEKTOP

B MPOCTPAHCTBE.

DopMyJIMPOBATH ITPABUIIO
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napajuienenuneaa.

Pemienue 3ama4, CBSI3aHHBIX

C IPUMEHEHUEM IIPABUII JENCTBUI

C BEKTOPAMH.

IIpssmoyroiibHas cucrema KOOpAUHAT
B rpocTpaHcTBe. KoopauHatel
BekTOpa. [Ipocrenmme 3anaun

B KOOpAMHATaX. YTOJI MEXIY
BekTOpamu. CkanspHoe
IIPOU3BEICHUE BEKTOPOB.
Brrancienne yrioB Mexay npsiMbIMU
Y IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOA
IIPU PELIEHUH F€OMETPUYECKUX 3a]1a4

napajieIenunea npy CI0KEHUN
BEKTOPOB.

CkiaaapiBaTh, BBIYMTATH BEKTOPHI,
YMHOKAaTh BEKTOP Ha YUCJIO.
MN3y4yaTb OCHOBHBIE CBOMCTBA ATUX
onepanuu.

JlaBaTh ornpeiesieHUE MPSIMOYTOJIbHOMN
CHUCTEMBbI KOOPAUHAT B TPOCTPAHCTRBE.
Bbipa3uTb KOOpAMHATHI BEKTOPA
yepe3 KOOPAUHATHI €r0 KOHIOB.
BbIBOAUTE, HCII0JIB30BATHL (pOpMYJTY
JUTMHBI BEKTOPA W PACCTOSIHUS MEXKITY
TOYKAMM.

BoipakaTrh CKaISIpHOE IPOW3BEICHUE
BEKTOPOB Uepe3 UX KOOPJAUHATHI,
BBIUUCIISITH YTOJI MEXKAY IBYyMS
BEKTOpPaMH, ABYMsI IPSIMbIMH.
HaxoauThb yroy Mexay npsMou

Y TUIOCKOCTBIO0, YIOJI ME¥XK/1y IBYMSI
IJIOCKOCTSIMU aHAJTUTUYECKUMHU
METOJIaMH.

BriBOAUTDH, HCII0JIB30BATH GOPMYJTY
pPacCTOSIHUS OT TOYKH J0 INIOCKOCTH

[ToBTOpeHue, 0600IIeHNE
W CUCTEMAaTH3aINs 3HAaHUN

OcHoBHbIE (HUTYpPBI, (AKTHI, TEOPEMBI
Kypca IUIaHUMETpUU. 3a/1auu
MJIAHUMETPUH U METOJIBI UX

Pemars npocrenue 3anadu
Ha HaXOXJICHUE JUIUH U YTJIOB
B reOMETPUYECKUX (PUTypax,
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pEIICHHS.

OcHoBHBIE GUTYPBI, HAKTHI, TEOPEMBI
Kypca CTEpEOMETPHH. 3aa4u
CTEpEOMETPUH U METOJIbI X PEIICHHUS

npuMeHsTh TeopeMy [ludaropa,
TEOPEMBbI CHHYCOB U KOCHHYCOB.

HaxoauTs ruiomags MHOTOyrOJIbHUKA,

Kpyra.
Pacno3naBath no106HbIE QUTYDHI,

HaxXOJUTh OTHOILLICHUS JJINH

Y IUTOLIAJEH.

HUcnonb30BaTh Npu pelIcHUN
CTEPEOMETPUUECKUX 3a/1a4
(bakThl ¥ METOJIbI TUTAHUMETPUU

OBILIEE KOJIMYECTBO
YACOBIIO
[TPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Konu4yecTBo yacos
Ne HaunmenoBanue pa3jiesioB u DJIeKTpOHHbIe (LM (ppPOBbIE)
Konrpoasbnsie | IlpakTnyeckue
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 Beenenue B crepeoMeTprio 10 https://m.edsoo.ru/C503R7VIP
[Ipsimble 1 TUIOCKOCTH B
IpoCT .
2 POCTPatCIRe 12 1 https://m.edsoo.ru/WT7NSO14T
[TapaynenbHOCTb NPSAMBIX U
IJIOCKOCTEN
[lepnen
3 P HHKyHHpHOCTI: 12 https://m.edsoo.ru/V6I11APUCD
IPSIMBIX U IIJIOCKOCTEN
v e
4 FIIE! MESLY TIPAMBIMH H 10 1 https://m.edso0.ru/R3ISMETBTQ
IUIOCKOCTSIMU
MHororpaHHuku 11 1 https://m.edsoo.ru/XPWIUSFB2
O0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
I1 :
7 OBTOpEHe: CEHCHH, 4 1 https://m.edsoo.ru/LIAAMHO3D
PacCTOSIHUSA U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOTPAMME
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https://m.edsoo.ru/C5O3R7VIP
https://m.edsoo.ru/WT7NSO14T
https://m.edsoo.ru/V6I1APUCD
https://m.edsoo.ru/R38METBTQ
https://m.edsoo.ru/XPW9U5FB2
https://m.edsoo.ru/010FX2SJB
https://m.edsoo.ru/L1AAMHO3D

11 KITACC

HaumeHnoBanue KonuuecTBo yacos
Ne DJIeKTpOHHbIe (HH(ppPOBbIE)
pa3iesioB U TeM Kontpoububie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/IbHbIC PeCypPChI
NPOrpamMMbl padoTsI padoThI
Tena Bpaienus 12 https://m.edsoo.r/HYOWQLS5KQ
2 OO6BbEMBI TEN 5 1 https://m.eds00.ru/B9ORVIYC9
Bexkrops! 1
3 KOOPAWHATHI B 10 1 https://m.edsoo.ru/4ANCLAGOMF
POCTPAHCTBE
[ToBTOpEHME,
6006
4 OPODIICHHC, 7 1 https://m.edsoo.ru/DORV3P725
CUCTEMAaTH3AIIHS
3HAHUI
OBILEE KOJIMYECTBO 14 3 0
YACOB I10 [TPOTPAMME
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https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725

IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTposabhbie
padoThI

IIpakTnueckmne
padoThI

Jlara
U3ydeHus

DJleKTpOHHbIE HH(pPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OcCHOBHBIE TOHATHS
CTEPEOMETPHUH: TOUKA, TIpsiMasi,
IUIOCKOCTB, IPOCTPAHCTBO.
[IpaBuiia nuzobpaxeHnus Ha
PUCYHKaX: U300paxKeHUs
IIJIOCKOCTEM, MapajuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/D3VCI7UN4

[TonsaTHA: nepecekaromumecs
IIJIOCKOCTH, ITEPECEKAOIINECS
psiMasl U IJI0OCKOCTh

https://m.eds00.ru/NR6VIYCGK

ITonsaTHA: nepecekaromumecs
IJIOCKOCTH, NIEPECEKAIOLIUECS
psiMasl ¥ IJIOCKOCTh

https://m.edsoo.ru/O6RNDFAMO

3HAKOMCTBO C MHOI'OI'PaHHUKAMH,
n300pakeHNe MHOTOTPaHHUKOB
Ha PUCYHKaX, Ha MPOEKIIMOHHBIX
yepTexax

https://m.edsoo. s /KMUQPILLO

HauanbHble cBenieHHs 0 KyOe U
IMpaMuUE, UX pa3BEPTKU U
monenu. CeueHus
MHOTOTpPaHHUKOB

https://m.edsoo.ruw/FPW2JNHCZ

HauanbHble cBenieHus o Kyoe u
MMAPAMUIEC, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOT'OTPAaHHUKOB

https://m.edsoo.ru/IMQ3AJ3S5
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https://m.edsoo.ru/D3VCJ7UN4
https://m.edsoo.ru/NR6VJYCGK
https://m.edsoo.ru/O6RNDFAM0
https://m.edsoo.ru/KMUQPILL0
https://m.edsoo.ru/FPW2JNHCZ
https://m.edsoo.ru/1MQ3AJ3S5

TToustue 00 aKCHOMATHYECKOM
MMOCTPOEHUHU CTEPEOMETPHUH:

7 https://m.edsoo.ru/SLMI7R3BL
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsATHE 006 AKCHOMATHYECKOM

8 TTOCTPOCHHI CTCPEOMETPHH: https://m.edsoo.rt/DUKAX7QE]I
aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsTHE 006 AKCHMOMATHYECKOM

9 TOCTPOCIHHI CTEPEOMCTPITH: https://m.edsoo.ru/YPKSSMLJL
aKCHOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX
[TonsATHE 00 aKCHOMATHYECKOM

10 HOCTPOCHIH CTCPEOMCTDII: https:/m.edsoo.r/I3A981679
aKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
B3anMHoe pacnonoxeHnue

11 HPAMBIX B IPOCTPAHCTBE: https://m.edsoo.ru/ITUTWSKR5Q
IepeceKaroImecs, napauieabHble
U CKpEeIMBAOIINECs IPSIMbIE
[TapamiensHOCTB IPSIMBIX U
IUIOCKOCTEHN B IPOCTPAHCTBE:

12 [apajuieyIbHbIE IIPSIMBIE B https://m.edsoo.ru/CSOVLQLH6
IIPOCTPAHCTBE; NapaIEIbHOCTD
TPEX NMPSAMBIX
[TapamiensHOCTB NPSIMBIX U

13 TJIOCKOCTCH B HPOCTPAHCTRE: https://m.edsoo.ru/POS5J6D23U
[TapamiensHOCTh IPSIMON U
IJIOCKOCTH

14 YIIIBL € COHANPABICHHEIMHU https://m.edsoo.rt/LLJAVHVBW
CTOpOHaMU

15 YOI MEALY IpAMBIMH B https://m.edsoo.ru/KGIMEOEUK

MIPOCTPAHCTBE
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https://m.edsoo.ru/SLMI7R3BL
https://m.edsoo.ru/DUKAX7QE1
https://m.edsoo.ru/YPKS5MLJL
https://m.edsoo.ru/I3A98J6Z9
https://m.edsoo.ru/IUIW8KR5Q
https://m.edsoo.ru/CS9VLQLH6
https://m.edsoo.ru/PO5J6D23U
https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK

VYroa Mexay NpsMbIMU B

16 https://m.edso0o.ru/24LVWHIVSE
MIPOCTPAHCTBE

17 Hapannenprocts mockoctei: https://m.edsoo.ru/BUSTQ9HZT
napajuieIbHbIC MNIOCKOCTH

18 Caoiicrsa HapAILTETILHBIX https://m.edso0.ru/OKQQK2ABA
MJI0CKOCTEN
[Ipocreiinine npocTpaHCTBEHHbIE

19 (buUrypbl Ha TIOCKOCTHU: TETPAIP, https://m.edsoo.ru/MRT13XP79
Ky0, mapaJiyIeJIeuIe I

20 [TocTpoenue ceueHui https://m.edsoo.ru/DI3AXO0OS5J8

21 [TocTpoeHne ceuenunit https://m.edso0.ru/20GC3ZP9P
KonTponbhas pabota no teme

22 Hpsmere 1 muiockocTu B https://m.edsoo.ru/BI405QJEB
npoctpanctie. [lapamiensHOCTh
MPSIMBIX U MJIOCKOCTEM"
[lepnieHIUKYISIPHOCTD MPSIMOM U

23 IJIOCKOCTH: MEPIEHANKYJIISIPHbIE https://m.edsoo.ru/RN45YBOSR
MpsiMblE€ B IPOCTPAHCTBE

24 Ipambie mapasenbupIe u https://m.edsoo.ru/32MXRZDDL
MEPICHIUKYIISIPHBIC K IMJIOCKOCTH

25 HpsMbIe napaniebHsIe u https://m.edso0.ru/JPUOTOI3N
MEPIEeHIUKYISIPHBIE K MJIOCKOCTU

26 HpH3HAK MeprICHHKYJIAPHOCTH https://m.edsoo.r/DC41 W6K 14
MPSIMOY U TNIOCKOCTH

27 HpmH?K MEPHICHMKYIIPHOCTH https://m.edsoo.ru/HD3D63S5P
MIPSIMOM U TUIOCKOCTH

28 Teopema o mp AMOR https://m.edso0.ru/YOIQSMOH1
MEPIEeHIUKYISIPHOM MI0CKOCTH

29 Teopema o np HMOH\, https://m.edsoo.ru/81RSKUSRJ
MEePIEHINKYISIPHON MJIOCKOCTH

30 Teopema o npsmoit https://m.edsoo.rt/HFKNPKZ7T

MEPIEeHIUKYISIPHOM MII0CKOCTH
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https://m.edsoo.ru/24LVWH9V8
https://m.edsoo.ru/BU8TQ9HZT
https://m.edsoo.ru/0KQQK2ABA
https://m.edsoo.ru/MRT13XP79
https://m.edsoo.ru/DI3AXO5J8
https://m.edsoo.ru/20GC3ZP9P
https://m.edsoo.ru/BI4O5QJEB
https://m.edsoo.ru/RN45YBO8R
https://m.edsoo.ru/32MXRZDDL
https://m.edsoo.ru/JPUOT0I3N
https://m.edsoo.ru/DC41W6K14
https://m.edsoo.ru/HD3D63S5P
https://m.edsoo.ru/Y0IQSMOH1
https://m.edsoo.ru/81R5KU5RJ
https://m.edsoo.ru/HFKNPKZ7T

[lepneHquKyIsp ¥ HAKIOHHBIE!

pacCTosAHrUEC OT TOYKH A0

31 II0CKOCTH, PACCTOSHHE OT https://m.eds00.ru/638GKWY7V
MPSIMOM JI0 TIJIOCKOCTH
[lepnieHIUKYIsIp U HAKIOHHBIE:
32 ﬁiiii%?g;e g;cf:(;gﬁﬁlfeOOT https://m.edsoo.ru/AD6RCACRA
IIPSIMOM 10 IJIOCKOCTH
[lepnienquKymsip U HAKJIOHHBIE:
33 ﬁigii%iiie g;CZCT)I(I)I;EIfeOOT https://m.edsoo.ru/VLLIQ7HXC
MIPSIMOH JI0 TIJIOCKOCTH
[TepnienquKymsIp ¥ HAKJIOHHBIE:
34 ﬁiii:ggie g;cf:igﬁﬁlfeOOT https://m.eds00.ru/6P5BVV34R
MPSMOM 10 TIIIOCKOCTH
35 zgi?;;lg)ﬂﬁgga;ii?éx}:;im https://m.edsoo.ru/PSFIXUA1I
36 gf(zjrzgﬁggﬁg‘;g ;PJII};@HHHH https://m.eds00.ru/6R4A0EOMD
s | Jeyrpsmu yros, mmcii hitpsiim.ecsoo.UMLOZZYZCT
[IepneHUKyISAPHOCTD
38 THTOCKOCTCH. HPU3HAK https://m.edsoo.ru/YRQDSMINH
MEePIEHANKYISIPHOCTH IBYX
IJIOCKOCTEHN
[TepieHAMKYASAPHOCTH
39 TIOCKOCTCH. HPU3HAK https://m.edsoo0.ru/DY2AF84T2
MePIEHANKYISIPHOCTH JIBYX
IJIOCKOCTEN
[lepnieHqUKYISAPHOCTD
40 IJIOCKOCTEM: TPU3HAK https://m.edsoo.ru/TSSOAINH2

MEPIECHANKYISIPHOCTH ABYX
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https://m.edsoo.ru/638GKWY7V
https://m.edsoo.ru/AD6RCACRA
https://m.edsoo.ru/VLLIQ7HXC
https://m.edsoo.ru/6P5BVV34R
https://m.edsoo.ru/PSFJXUA1I
https://m.edsoo.ru/6R4A0E0MD
https://m.edsoo.ru/ML0ZZYZC7
https://m.edsoo.ru/YRQDSM9NH
https://m.edsoo.ru/DY2AF84T2
https://m.edsoo.ru/TS8OA9NH2

IJIOCKOCTEN

41

Teopema o Tpéx
MePIEeHIUKYIIpax

https://m.edsoo.ru/OWSLZI1RVZ

42

Teopema o Tpéx
MePIEHINKYIISIpax

https://m.edsoo.ri/OP44KES4N

43

Teopema o Tpéx
MEPIEeHIUKYIIpax

https://m.eds00.ru/OWG81WDV3

44

KontponbHas paboTa mo teMam
"[lepnieHAUKYISIPHOCTD MPSMBIX U
LAl

mrockocteil" u "YTiael MexIy
MPSIMBIMU U TUIOCKOCTAMHU"

https://m.edsoo.ru/VOXABPOPB

45

IlonsaTue MHOT'OrpaHHHUKa,
OCHOBHBIC 5JICMCHTbI
MHOT'OI'paHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH,
pa3BépT1<a MHOI'OI'paHHHKa

https://m.edsoo.ru/LSFTEZ8QX

46

[Tpu3ma: n-yrosipHas IpH3Ma;
IpaHy ¥ OCHOBAHWUSI TPU3MBIL;
npsiMasi 1 HAKJIOHHAsI IPU3MBI,
OOKOBasl ¥ TIOJTHASI TOBEPXHOCTh
OPU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

[Tapannenenunen,
MIPSAMOYTOJIBHBIN
napauIeJICIUIe U €r0 CBOWCTBA

https://m.edsoo.rw/ITCOBIWIO

48

[Mupamuna: n-yronbHas
IMpaMKJia, TpaHu U OCHOBAaHUE
MUpaMuJIbl; OOKOBAs U MOJTHAS
MOBEPXHOCTh MUPAMU/IBI;
MpaBWJIbHAA U yceuEHHAas
nupamuia

https://m.edsoo.ru/1TOFX00PA

49

IIpaBUIIBHBIE MHOTOI'PaHHUKMU:
[IOHATHE IIPABUIBHOTO
MHOI'OI'PaHHUKA; IPABUJIbHASL

https://m.edsoo.rt/L WNGFZTWE
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https://m.edsoo.ru/0W5LZ1RVZ
https://m.edsoo.ru/OP44KE54N
https://m.edsoo.ru/OWG81WDV3
https://m.edsoo.ru/VOXABP0PB
https://m.edsoo.ru/L5FTEZ8QX
https://m.edsoo.ru/ZAL6DKFQL
https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE

npu3Ma 1 1npaBuJibHas nUpaMuaa,
NpaBUJIbHAS TPEYTOJbHAs
NpaMua v NpaBUIbHBIN
TeTpadap; Kyo

Hpe,[[CTaBJ'IeHI/IC O IMpaBUJIbHBIX

50 MHOT'OIPAaHHUKAX: OKTa’ap, 1 https://m.edsoo.ru/06SHO2IDD
JOJIEKa’Ip U UKOCAP.
CummeTpust B IpOCTPAHCTBE:!
CUMMETPUS OTHOCUTEIBHO TOUKH,
51 TIpAMOM, TLTOCKOCTH. IMEMEHTEL 1 https://m.edsoo.m/SWEUC9ENR
CUMMETpUH B IUpaMuax,
napajuiejenuneax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Beluncnenue 3j1eMeHTOB
52 MHOTOTPaHHHUKOB: pEOpa, 1 https://m.edsoo.ru/EUP4MN760
JMaroHaJlu, YIJibl
[Tnomaas 60KOBOM MOBEPXHOCTH
Y IIOJIHOM ITOBEPXHOCTHU IPSIMOM
53 MPU3MBI, TUIOIAIb OCHOBAHUH, 1 https://m.eds00.ru/SQY9XSIL6
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSMOW MPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH NMPaBUIBHON
54 MpaMuUbl, TEOpEMa O IIOLAIU 1 https://m.edsoo.ru/R22FHBG60
OO0KOBOI1 MIOBEPXHOCTH
YCEUEHHOW MUPaMUJIbI
55 ,ISOHTPOHBHM pa6?Ta 1o Teme 1 https://m.edsoo.rw/ VHYNIJQMQD
MHororpaHHuku
56 [TonsiTrie 06 00BEME 1 https://m.edso00.ru/GMI1L.C394G
57 O0BEM TUpaMUIBI 1 https://m.eds00.ru/B307P8WTC
58 O0BEM TUpaMuIbI 1 https://m.edso0.ru/PQZI9ED3YF
59 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/RZ8BITMU9
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https://m.edsoo.ru/06SH02IDD
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60 O6bEM nupaMuIsl 1 https://m.edso0.ru/OHRFO2LCT
61 O0BEM pU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 OO0BEM TTPU3MBI 1 https://m.edsoo.ru/B46EMRRGE
63 OO0BEM TTPU3MBI 1 https://m.eds00.ru/FIMQW6KFT
64 ,IFOHTPOHBHM paGora 1o Tel,\:le 1 https://m.eds00.1ru/23S50I80N
O6bEMBI MHOTOIPaHHUKOB
[ToBTOpeHue, 06061IeHNE
65 CHCTEMATHSAIHA SHAHITH. 1 https://m.edso0.rt/KXTOCIOJG
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE
[ToBTOpenue, 06001IEHNE
cUCTEeMaTu3alus 3HaHUM.
Beluncnenue paccTossHUN: MEXIY
66 JBYMsI TOUKaMH, OT TOYKH JI0 1 https://m.edsoo.ru/HKP613JUC
MPSIMOM, OT TOYKHU J0 TUIOCKOCTH,
MEXTy CKPEIINBAIOIIIUMUCS
PSIMBIMU
67 HroroBasi KOHTpoIbHas paboTa 1 https://m.edsoo.ru/KB3EK0A9U
[ToBTOpeHue, 0600IIEHNE
cUucTeMaTu3anus 3HaHUM.
Boruncnenue yriioB: Mexy
68 CKPEUIUBAIOIIUMHUCS MPSIMBIMH, 1 https://m.edsoo.ru/X7CJUSLO0
MEX/1y IPSMOI U IJIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBILEE KOJIMYECTBO YACOB 110 63

[NPOTPAMME
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https://m.edsoo.ru/0HRFO2LCT
https://m.edsoo.ru/YEQP63ZD4
https://m.edsoo.ru/B46EMRRGE
https://m.edsoo.ru/FIMQW6KFT
https://m.edsoo.ru/23S5OI80N
https://m.edsoo.ru/KXTOCIOJG
https://m.edsoo.ru/HKP6I3JUC
https://m.edsoo.ru/KB3EK0A9U
https://m.edsoo.ru/X7CJU5LO0

11 KITACC

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTtposbHble
padoThI

IIpakTHYeckue
padoThI

Jara
U3y4eHust

JJIeKTpOHHbIE HH(pPOBbHIE
o0pa3oBaTe/bHbIE PeCypChl

Cdepa u map: ueHTp, paauyc,
IUaMeTp; IUIO0IIA b
HOBEPXHOCTH cephl

https://m.edsoo.ru/TW8Z59CHJ

B3anmuoe pacrosoxeHue
cdepsl ¥ IIOCKOCTH;
KacartesbHast IIIOCKOCTh K

cdepe; momaab cheps

https://m.edsoo.ru/YCMWC4AM3I

N3ob6paxenue chepsl, mapa Ha
mockoct. CeueHust mapa

https://m.edso00.ru/QDCF8UGXE

[unmuHapruveckas MoOBepXHOCTb,
o0pa3yromue MUIHHIPHIEeCKON
MOBEPXHOCTH, OCh

I_[I/IJII/IH,Z[pI/I‘-IeCKOI\/’I INOBCPXHOCTH

https://m.edsoo.ru/8516BBEO7

Hunuuap: ocHOBaHUS M OOKOBast
MIOBEPXHOCTh, 00pa3ymolas u
0Cb; II0II[ab OOKOBOH U
TIOJTHOW ITOBEPXHOCTH

https://m.edsoo.ru/WOJR979V9

N3o0paxenue muinHapa Ha
mockocty. PazsépTka
uunuHapa. CedeHus MUIMHIpa
(TITOCKOCTHI0, TTapalIebHOM
WJTU TIEPTIICHAUKYJIIPHON OCH
TUIMHAPA)

https://m.edsoo0.ru/OYMSPW10Z

Konuyeckasi moBepXHOCTb,
o0Opa3yronime KOHUIeCKOn
MOBEPXHOCTH, OCh U BEPILIMHA
KOHHUYECKOW MOBEPXHOCTHU

https://m.edsoo.ru/H64QF3E6R
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Konyc: ocHOBaHue u BepIvHa,
o0pa3yrolias 1 oCh; MIOLIA/lb
OOKOBOI1 U MOJIHOMN
IIOBEPXHOCTHU

https://m.edsoo.ru/Q4EUBB6GT

Y ceu€HHBIN KOHYC:
o0pa3yrolue 1 BpICOTA;
OCHOBaHHUA U O0KOBas
HOBEPXHOCTh

https://m.edsoo.ru/80VNITU20

10

N300pakeHnne KoHyca Ha
iockocTH. Pa3BépTka KoHyca.
CeueHnus koHyca (TUIOCKOCTHIO,
napajieIbHOW OCHOBAHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
4yepe3 BEPIINHY)

https://m.edso00.ru/0PVICKUYU

11

KomOunanus Ten BpamieHus u
MHOTOT'PAaHHHUKOB

https://m.edsoo.ru/4VHGTY X8F

12

MHoOrorpasHHuk, ONMCaHHbIA
okoJio cepsl; chepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIN
B TEJIO BpallleHus

https://m.edsoo.rw/RMYY1STLP

13

ITonsarue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB TENI

https://m.edsoo0.ri/4ACENHGLOZ

14

O0béM UIMHIpa, KOHyCa

https://m.edsoo.ru/WETGN5799

15

O0BEM 11apa 1 mwiomaas chepsl

https://m.edsoo.ru/G7AYCMITT

16

IToxoOHElEe Tena B
npoctpanctBe. COOTHOIICHHS
MEXTY TIIOIIAISIMH
MOBEPXHOCTEH, 00bEMaAMU
MOIOOHBIX TEI

https://m.edsoo.ru/4N04FYUUX

17

KontponbHas padoTa mo reMam
"Tena Bpamenus" u "OObeMbI
Tea"

https://m.edsoo.ru/KCOMHISWW
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https://m.edsoo.ru/Q4EUBB6GT
https://m.edsoo.ru/80VNITU2O
https://m.edsoo.ru/0PV9CKUYU
https://m.edsoo.ru/4VHGTYX8F
https://m.edsoo.ru/RMYY1STLP
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BekTop Ha m1ockocT U B

18 https://m.edsoo.ru/AQ405SB7C
IIPOCTPAHCTBE

19 C10%eHMe 1 BhIUHTARKE https://m.edsoo.rt/PMNHTUK7G
BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCJIIO https://m.edsoo.ru/4H7PL GBI1
PasnosxeHue BekTopa 1o TpéM

21 HEKOMILJITAHAPHBIM BEKTOPAM. https://m.edsoo.ru/NZSOLFWN1
[IpaBuino nmapajutenenunena
Pemenue 3ama4, CBSI3aHHBIX C

22 MPUMEHEHUEM TTPaBUJI JEUCTBUI https://m.edsoo.ru/73F23EPUS
C BEKTOpaMu
KoopannatHo-BeKTOpHBII

23 METOJ IPH PELICHUHN https://m.edsoo.ru/BBII3977U
r€OMETPUUYECKHX 3a/1a4
[IpsimoyronbHas cucrema
KOOpJUHAT B IPOCTPAHCTBE.

24 Koopaunartsl BekTopa. https://m.edsoo.ru/X9TSDNSQ3
[Ipocreiimme 3ama4u B
KOOpAMHATAX
YTr0a MeXIy BEKTOpamH.

25 CkansipHO€ IpOU3BEICHUE https://m.edsoo.rt/RPAQMBCDO
BEKTOPOB

26 Bhraucnenue yrios mexy https://m.edsoo.rt/EGRV3NF84
MPSIMBIMU U TUIOCKOCTSIMHU
KonrponbHas pabora o Teme

27 "BekTopbl 1 KOOPJMHATHI B https://m.edsoo.ru/NSKELEBHL
npoctpaHcTse”
[ToBTOpeHnue, 06061mEeHNE 1

28 CHCTCMATHZAIIA SHAHH. https://m.edsoo.ru/16ASEITYU
OcHoBHBbIE GUTYpHI, HAKTHI,
TEOpEMBI Kypca IJIaHUMETPUHU

29 [ToBTOpeHme, 0000IIeHNE U https://m.edsoo.ru/VEMVY73YE
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https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1
https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
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CUCTEMaTU3alMs 3HAaHUMN.
OcHoBHbIE GUTypHl, HaKTH,
TEOPEMBI Kypca TUIaHUMETPHH

[ToBTOpenue, 0600IIEeHNE 1
CHCTEMAaTH3aIINs 3HAHUA.

30 1 https://m.edsoo0.ru/UF02M943T
3aauv MIaHUMETPUU ¥ METOJIBI
WX pelIeHuUs
[ToBTOpEeHME, 0600IIEHNE 1

31 CHCTEMaTH3ATHA SHAHHH. 1 https://m.edsoo.ru/FG4PIN2IF
3amauy IIaHUMETPUH H METO/IBI
UX pelICHUs
[ToBTOpeHnue, 06001ImEeHNE 1

32 CUCTEMATH3AIHIA SHAHHH. 1 https://m.eds00.ru/ZY6BYLY7W
OcHoBHBIE QUTYPHI, HAKTHI,
TEOPEMBI Kypca CTEPEOMETPUH

33 HtoroBasi KOHTpoOJbHas paboTa 1 https://m.edso0.ru/VP8CXOC4C

34 Tosropenne, 0606meHIf,Ie " 1 https://m.eds00.ru/70QSTDCAP
cUCTEMAaTU3aIis 3HAHUH

OBILIEE KOJIMYECTBO HACOB I10 34

[NPOTPAMME

46
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeiHero 001ero oopa3oBaHusi

7

['eomerpus

7.1

OHCpI/IpOBaTB HNOHATHUAMM: TOYKA, IIPpsAMasd, IJIOCKOCTb

7.2

[IpuMeHATh aKCMOMBI CTEPEOMETPUM U CIEACTBUSA U3 HUX IIPU PELICHUH
reOMETPUYECKUX 3a/1a4

7.3

OnepupoBaTh MOHATHSAMH: MapaJJICIbBHOCTh W MEPHEHAUKYISIPHOCTh
NPSAMBIX U IJIOCKOCTEN

7.4

KnaccuduupoBath B3aMHOE pacloIOKEHUE NMPSAMBIX M IJIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBaTh NOHIATUSIMM: ABYTPAHHBIN yToJ, TpaHU JBYTPaHHOIO YIJIa,
peOpo IBYTrpaHHOTrO yria, JMHEWHBIH Yroi ABYIpaHHOIO yria, TpaxycHas
Mepa JIByTPaHHOIO yria

7.6

OHepI/IpOBaTI) IMOHATHUAMU: MHOI'OI'PaHHHK, BI)IHYKJII)If/i u HGBLIHYKJII)If/i
MHOT'OI'paHHHK, 9JICMCHTBI MHOT'OI'PAHHHKA, HpaBHJ’ILHBIﬁ MHOTI'OI'PaHHHUK

7.7

PacrioznaBaTh OCHOBHBIE BHUJbl MHOTOTPAaHHHKOB (MHMpamuaa, MpU3Ma,
PSIMOYTOJIBHBIN MapajuieNienurie]], Kyo0)

7.8

KnaccudunupoBaTb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS  JUIs
ki1accupukanuy  (BBIMYKJIbIE M HEBBINYKJIblE  MHOTOTPAaHHUKH,
IMPpaBUJIBHBIC MHOT'OI'paHHUKH, MMpsAMBbIC )41 HAKJIOHHBIC IIPpU3MBI,
napajuieIeIunepl)

7.9

OHepI/IpOBaTB IIOHATHUAMU CeKyuias IIJIOCKOCTB, CCUCHHUC
MHOT'OI'PaHHHUKOB

7.10

OOBICHATH MMPUHIUIIBI IMMOCTPOCHUA Ce4YeHMI MHOT'OI'paHHUKOB,
HCIIOJIB3YA METOA CJICI0B

7.11

CTpOI/ITI) CCUCHUA MHOT'OI'paHHHUKOB MCETOAOM CJICAOB, BBIIIOJJHATH
(BBIHOCHBIC) IJIOCKHE YEePTEXKU M3 PHCYHKOB MPOCTHIX 00BEMHBIX (uryp:
BUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXOXIACHUC I'COMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM
HIW aJIroputMaM, IIPHUMCHAA HM3BCCTHBIC AHAJIUTHYCCKHUC MCETOIbI IIPH
pPCICHMKU  CTAHAAPTHBIX MATCMATHYCCKUX  3adad4 Ha  BbIYUCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOUKH OO0 HpﬂMOI;'I, OT TOYKH A0
IJIOCKOCTH, MCXKAY CKPCIIMBAIOINIMMHUCA IIPAMbIMHA

7.13

Pemath 3a7aun Ha HaXOXKICHHE T€OMETPUYECKHUX BEIUYHH IO 0Opasiam
WIM QJITOPUTMAaM, MPUMEHSsS H3BECTHBIE AHAIMTHYECKHUE METOIBI MpPH
pEeLIEHUN CTaHAAPTHBIX MaTeMaTHYECKUX 3aJa4 Ha BBIYUCICHHUE YTJIOB
MEXIY CKPELIMBAIOIIMMUCS NPSIMBIMH, MEXIY HPSAMON M IJIOCKOCTBIO,
MEXIY IJIOCKOCTSIMU, ABYTPAHHBIX YIJIOB

7.14

Boruncnsate  00bEMBI M TUIOMIAJIM  TIOBEPXHOCTEH MHOTOIPAHHUKOB




(mpu3ma, mupaMuja) ¢ IpuMeHeHneM (opMyJl, BEIYUCISTh COOTHOILIEHUS

MEXIY MJI0IAIIMU MMOBEPXHOCTEH, o0BEMamu MOTI00HBIX
MHOTOT'PaHHHUKOB
715 OnepupoBaTh MOHATUSMU: CUMMETPHUSI B MPOCTPAHCTBE, LIEHTP, OCh U
' IJIOCKOCTh CHMMETPHH, IIEHTP, OCh U INIOCKOCTh CUMMETPHUHU (DUTYPHI
N3Bnekarh, mpeoOpa3oBBIBAaTh M HWHTEPHPETHPOBATH HHGOPMAIUIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEJCTABICHHYIO Ha
YepTEKax U PUCYHKaX
[IpumensaTy reoMmerpuyeckue (HakThl IS PEIICHHS CTEPEOMETPHUECKHUX
7.17 3a/1a4, MNPEANoJaraloluX HECKOJIbKO IIAaroB pEIICHMs, €CIM YCIIOBHUS
PUMEHEHUS 3a/I1aHbI B IBHOU (popme
718 [IpumeHATh MPOCTEHIME TPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMbI ITPU PELICHUU CTEPEOMETPUUECKUX 3a]1a4
719 [IpuBoauTE MpUMEpPHl MaTEMaTUUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
YKU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[IpuMeHsTH MONy4YeHHBIE 3HAHUS HA MIPAKTUKE: aHAIU3UPOBAThH PEabHBIC
CUTyalldd W TPHUMEHATh W3Y4YCHHbIE TIOHATHUSA B TMpOIECcCEe IMOMCKA
pelieHus MaTeMaTH4ecku chopmMyIUupoBaHHOMN MTPOOTIEMBI, MOJIETUPOBATH
7.20 pealbHble CHUTYyallMd Ha $3bIKE T'€OMETPHH, HCCIIEN0BaTh MOCTPOCHHBIE
MOJIEId C HCIOJb30BAaHUEM T'E€OMETPUUECKUX TOHATHH U TEOpeM,
anmapara anreOpbl, perarh MNpaKTHUYECKHe 3aJadd, CBSI3aHHBIE C
HAXO0XKJIEHUEM T€OMETPUUYECKUX BEITUUNH
11 KUIACC
Kon .
HpoBepsieMOro IIpoBepsiembie NpeMeTHbIe Pe3y.IbTATLI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMBbI Cpe/IHero o01ero 0opa3oBaHus
pe3yJabTarta
6 I'eomerpus
OnepupoBaTh MOHITUSIMHU: IIWIMHIPUYECKAs TTOBEPXHOCTh, 00pa3yroiue
6.1 UWJIUHAPUYECKOW TMOBEPXHOCTH, IHJIMHJIP, KOHUYECKas MOBEPXHOCTD,
' oOpa3yrone KOHHYECKOHW  IOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacno3naBath Teja BpalieHus (LIHIMHIP, KOHYC, cdepa H 1map)
6.3 OOBSICHATD CITOCOOBI TTOYUEHUSI TEJl BpaIleHUs
6.4 KnaccuduimpoBaTh B3aMMHOE PacIoIOKEHUE C(hephl U INIOCKOCTH
OnepupoBaTh TMOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
1IapOBOIO CJI0s, IIAPOBOM CEKTOP
6.6 Beruncnsate 00bEMBI W MIIOMIAAM TOBEPXHOCTEH TeNm BpalleHHS,
) TCOMETPHUYCCKHX TEJI C MPUMEHEHHEM (popmyIt
OnepupoBaTh TMOHATUSIMH: MHOTOTPAHHUK, BMHCAHHBIM B cdepy u
6.7 OTMMCaHHBIN 0KO0JIO cpephl, chepa, BUcaHHAsT B MHOTOTPAHHHUK WU TEJIO
BpalleHUs
6.8 BpruucnsTe COOTHOIIEHHS MEXAYy IUIOMIAASMU TOBEPXHOCTEH U

00BEMaMU ITOTOOHBIX TENT




6.9

N3o06paxaTh n3yyaemble QUIYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKHM M3 PUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BHI CBEpPXYy, COOKY, CHH3Y; CTPOUTH CEUCHHS Tel
BpalCHUs

6.11

W3Bnekatb, MHTEPHPETUPOBATH M NPe0Opa3OBbIBaTh WH(GOPMALIUIO O
NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTYypax, IPEACTaBICHHYI0 Ha
YepTE)kKax U pUCYHKaX

6.12

[TpumensTh reomeTpuyeckrie (QaxKThl A PEHICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEINOJIAraloliuX HECKOJIBKO IIaroB pPEIICHHs, €CIH YCIOBHS
MIPUMEHEHHUS 3a]IaHbl B ABHOU opMme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HCﬁCTBHﬂ CIIOXKCHUA BGKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHUSI BEKTOpa Ha YHCIIO, OOBSACHATh, KAKUMU CBOMCTBAMHU OHH
o0JIamaroT

6.15

[TpuMeHsITh paBUIIO Napajuieenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OH@pI/IpOBaTI) MNOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpPA, paBEHCTBO BCKTOPOB, KOOPAWHATBI BCKTOPA,
yroa MeExay  BCKTOpPaMH, CKaJIIpHOC  NPOU3SBCACHHUEC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMINNIAHAPHBIC BEKTOPHI

6.17

HaXOI[I/ITB CyYMMY BCKTOPOB H IIPOU3BCACHHUE BCKTOpPAa Ha YMUCIO, YI'oOlJl
MCKAY BCKTOpaMH, CKAJISIPHOC NPOU3BCACHHUEC, pACKIAAbIBAThL BEKTOP 110
JABYM HCKOJUIMHEAPHBIM BCKTOpaM

6.18

3a/aBatTh IVIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemate mpocredmme TeoMETpUYECKHME 3aJadyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPAUHATHOIO METO1a

6.20

Pemiate 3aJa4yd Ha A0Ka3aTCJIbCTBO MAaTCMATHYCCKHX OTHOIIICHUH H
HaxXO0KXACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUuTMam,
IMPUMCHSIA HN3BCCTHBIC MCTOABI npu peUICHUN CTaHAApPTHBIX
MAaTCMAaTHYCCKHUX 3a1a4

6.21

IIpuMeHATh NpPOCTEHIIME NPOrPAMMHBIE CpPEICTBA M JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPYU PEILIEHUN CTEPEOMETPUYECKHUX 33124

6.22

HpI/IBOI[I/ITB MNPpUMEPLI MAaTCMATUUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKHU3HH, paClIO3HABATh IIPOABJICHUC 3aKOHOB I'COMCTPHUH B HCKYCCTBC

6.23

[lpuMeHATH TONyuyeHHBbIE 3HAHMA HA TPAKTUKE: aHAJIU3UPOBATH
peanbHBIe CUTyallud W TNPUMEHATh W3yYEHHBIE ITOHATHS B IIpoIiecce
MOWCKA pELICHUSs MaTeMaTu4ecku c(HopMyIupoBaHHON MpPOOIEeMBI,
MOJIETTMPOBATh peallbHbIE CUTYAIlMH Ha S3bIKE TCOMETPHH, MCCIEI0BATH
MOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHHEM T'€OMETPHUUECKUX MOHATUH H
TeopeM, anmapara ainreOpbl, pemarh MPaKTHIECKUE 3a/1a4H, CBSI3aHHBIC C
HaXOXKJICHUEM I'€OMETPUYECKHUX BEIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IIOCKOCTb, HMPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  aKCUOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

7.2

B3auMHOe pacrnonoxkeHue TNpsAMBIX B IPOCTPAHCTBE:  MEPECEKAoIINecs,
napajuleibHble M CKpelIMBaroIMecs npsaMbie. [lapaienbHOCT MNpPAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble TpsIMble B  MPOCTPAHCTBE,
MapaIebHOCTh TPEX MPAMBIX, MAPALICTBHOCTh NPSAMOW M IUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMM CTOPOHAMH, YIrOJ MEXKIy MpSMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTB IIIOCKOCTEN: NapaljIeNIbHbIE INIOCKOCTH, CBOMCTBA IApaJUIEIbHBIX
wiockocteil. [Ipocteiiimue npocTpaHcTBeHHBIE (UTYpHl Ha TJIOCKOCTH: TETpad.p,

KyO, mapajieNenumes, IOCTPOCHUE CeUeHHH

7.3

[lepneHUKYIAPHOCTh NPAMOM M IUIOCKOCTH: NEPIECHAMKYJIAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPAMBIE MTApAJUIEIbHbIE U NIEPIECHAUKYIISIPHBIE K IUIOCKOCTH, ITPU3HAK
NEPIEHAUKYISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU NEePIIEHAUKYIIIPHOU
IUIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YIoJ MEXAYy MPAMOM M IUIOCKOCTBIO,
JBYI'PAaHHBIA yrOJI, JIMHEHHBIM Yyrojl JAByrpaHHoro yria. Ilepnennukyinsap u
HAKJIOHHBIC: PAaCCTOSIHME OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MpsIMOU [0
TUIOCKOCTH, MPOEKIUs (PUryphl Ha TUIOCKOCTh. [lepneHauKyIsIpHOCTh TUIOCKOCTEH:
IPU3HAK  IEPHCHAMKYISIPHOCTH  ABYX  Iulockocte. Teopema o Tpéx

NEPIEHANKYIIIPAX

7.4

IloHsAiTHE MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIIbIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrompHas
npu3Ma, TPaHU U OCHOBAHMS MPU3MBI, NpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamnenenunen, npsMOyTroabHBIN HapaJIIeIeHIIE]
u ero csoucrsa. [lupamuna: n-yroipHas nupamMuaa, TpaHd U OCHOBAHUE MTUPAMULBL,
OOKOBasl M IOJIHAS MOBEPXHOCTh MUPAMU/IbI, IPABUIbHAS U yCEUEHHAs MUpaMUA.

OJIEeMEHTHI Inpu3Mbl MW MNUPAMHUIBL. HpaBI/IHBHLIC MHOT'OT'paHHUKH: TTOHATUC




MPaBWJIBHOTO MHOTOTpaHHMKA, TMpaBWiIbHAs MNpU3Ma U MpaBWIbHAS MHPAMUAA,
NpaBUiIbHAs TPEYroyibHAs MUPaMUa U MPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKa’ap U ukocadapyrue CeueHus

MMPU3MBbI U ITUPAMHUbI

7.5

CI/IMMeTpI/IH B IIPOCTPAaHCTBC. CHUMMCTPHA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUIax, MapajiiCJICnruIcaax, nmpaBUJIbHbIX

MHOTI'OI'paHHHUKax

7.6

Brruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yrisl. [lnomans
OOKOBOIl TIOBEpPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSMOW MNPU3MBI, IUIOMIAb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOr npu3Mebl. [1momane 60koBoi
MOBEPXHOCTU M TOBEPXHOCTH IIPABWIBHON MNHpamMHUAbI, TeOopeMa O IUIoLaau

yceuénHoi nupamuasl. [Tonsitue 06 06béme. OObEM MUPAMUIBL, TPUIMBI

7.7

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIJIOMIAISIMHA TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[MunuHIpryueckas MOBEPXHOCTh, 00pa3yrolie HUINHIPUIECKONH OBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konudeckas moBepXHOCTh, 00pa3yIolIie KOHUYECKON MOBEPXHOCTH, OCh U BEPIIHHA
KOHUYeckoi moBepxHocTu. KoHyc: ocHOBaHHMe W BepiInHa, 0Opasyiomias U OcCh,
MJI0mMaas OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA U OoxoBas ITOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AuameTp, Iiouaab NoBepxHocTu cepol. Bzanmuoe

PAaCIIOJIOKCHHUEC C(l)epBI Hn IIJIOCKOCTH, KacaTcJibHasA IINIOCKOCTbh K C(pepe, miomanb

cepsl

6.4

I/I306pa)KCHI/I€ TCJI BpalllICHUSA Ha IMJIOCKOCTHU. PaSBépTKa HUJINHApA U KOHYCa

6.5

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OIMCAHHBIN

OKOJIO CCI)epBI, C(bepa, BIIMCaHHAsA B MHOT'OI'PAHHUK, WJIHX TCJIO BpAIlICHUA

6.6

[Tonstne o6 o6bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
OpsSIMOYTOJIBHOTO Mapajienenunena u cieActBus u3 He€. OO0bEM HWIMHIPA,

koHyca. O0bEM mapa u wionaab cGepol




[TogoOubie Tema B mpoctpancTBe. COOTHOWIEHWS  MEXKAY  IUIOMIAIIMU

67 MOBEPXHOCTEH, 00hEMAMHK MTOTOOHBIX TEJ
6.8 Ceuenus nuinuHApa (MapauieNbHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHYycCa
' (mapanienbHOEe OCHOBAHUIO U MPOXOSAIIECE Yepe3 BEPUINHY ), CEUEHUS IIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. CIIOXKEHHWE W BBIYMTAHHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha uuciio. Pa3noxeHue BeKTopa 1o TpéM HEKOMILIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. Pemenune 3amad, CBA3aHHBIX €
IIPUMEHEHNEM MTPABUJI ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoopJAuHATaxX. YTosu Mexay Bekropamu. CkansipHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY NPAMBIMU W IIJIOCKOCTAMMU.

KOOp,Z[I/IHaTHO—BeKTOpHI:Jﬁ MCTOI IIPpU PECIICHUU I'€OMETPHUICCKUX 3adaY




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
NpoBepsieMoro OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeiHero 0611ero
TpeOOBaHNS o0pa3zoBaHus

Brnanenne MeromaMu JOKa3aTelbCTB, AJITOPUTMAMM pELICHUs 3azady;
yMeHue (GOpMYyJIMpOBaTh M ONEPUPOBATh MOHSITUSIMM: OIpEAEICHHE,
aKcuoma, TeopeMma, CIEACTBHE, CBOMICTBO, IPU3HAK, [OKA3aTelbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKH;, TPUMEHATh UX; yMEHUE (HOPMYITUPOBAThH
o0paTHOE M MPOTHBOIIOIOKHOE YTBEP)KIACHUE, NMPHUBOIAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJIb30BaTh METOJ MAaTEeMaTU4YECKOM WHIYKIHH;
IIPOBOAMTH  JOKA3aTENIbHBIE PpACCYKICHHWs IIpU pEUICHMH 3ajad,
1 OLICHMBATh  JIOTUYECKYIO  IPABWIBHOCTb  PACCYKICHUH;  yMEHHUE
OIEpUPOBATh MOHATUSAMM: MHOXECTBO, MOJMHOXKECTBO, ONEpalMi HaJ
MHOXXECTBAMH; YMEHHME HCIIOJIB30BaTh  TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JUlsl OIMCAaHUs PealbHbIX IIPOLECCOB U ABJICHUH U NPU PEIICHUN
3aJa4, B TOM 4YHCIE U3 JPYyrux Y4YeOHbIX INPEIMETOB; YMEHUE
ONepUpOBaTh MOHATUSAMU: Ipad, CBA3HBIA rpad, nepeBo, MK, rpad Ha
IUIOCKOCTH; YMEHME 3aJaBaTb M OINUCHIBaTh TIpadbl pa3InYHBIMU
croco0amu; UCIOJIb30BATh I'padbl IPU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATUAMHU: HATYypaJbHOE YMCIO, LIEJI0€ YHUCIIO,
CTENEHb C LIEIBbIM [T0KA3aTeIeM, KOPEHb HATYPAJIbHOM CTENEHU, CTENIEHb C
palMOHAIBHBIM [10KA3aTesIeM, CTEIEHb C JEHCTBUTENbHBIM ITOKa3aTeleM,
norapudM 4YHCIa, CHHYC, KOCHHYC M TaHT€HC MPOHM3BOJBHOTO YHCIIA,
OCTaTOK MO MOAYJIIO, PAlMOHAIBHOE YHWCIIO, UPPALMOHAIBHOE YHCIIO,
MHO>KECTBAa HATYpalbHbIX, LENbIX, PAlMOHAIbHBIX, JEHCTBUTEIbHBIX
quced, YMEHHE MHCIOJIb30BaTh IPHU3HAKK JEIMMOCTH, HaMMEHBIIUN
o0IIMi IenuTeNb U HaMMEeHbIee o01ee KpaTHoe, anroputM EBkinuaa npu
peleHNH 3aa4; 3HAKOMCTBO C Pa3JINYHbIMKM NO3ULIMOHHBIMU CHCTEMaMHU

CUMCIICHUS;  YMEHHE  BBINOJHATH  BBIYMCICHWE  3HAYCHUH U
npeoOpa3oBaHUsl  BBIPAKEHUH CO  CTEMEHSAMH M JiorapudMami,
2 npeoOpa3oBaHusi  JpOOHO-PAlIMOHATBHBIX  BBIPAXKCHHH;  YMEHHE

ONEpUPOBaTh  MOHATHSAMM:  IOCIEI0BATEIbHOCTb, apU(MeTHueckas
mporpeccusi, TeoMeTpudecKas Nporpeccusi, OECKOHEYHO YyObIBaromas
reoMeTpuuecKasl MpOrpeccHsi; yMEHUE 3aJaBaTh I0CIEJOBATEIBbHOCTH, B
TOM YHCJIE C MOMOUIBIO PEKYPPEHTHBIX (OPMYI; YMEHHE OIEepPHpPOBATH
MOHATUSIMH: KOMIUIEKCHOE YHCIIO, CONpPsDKEHHBIE KOMIUIEKCHBIE 4YHCIIa,
MOJIyJTb U apryMEHT KOMILIEKCHOTO Yuciia, (popMa 3amucu KOMIUIEKCHBIX
gucen (TeoMeTpuyecKkas, TPUTOHOMETpUYECKass U alreOpandeckas);
yMETh MPOU3BOAUTH apuMeTHuecKkue IeHCTBUS € KOMIUIEKCHBIMHU
quCcIaMM; TPUBOJUTH IPUMEPHl HMCIIOJIB30BAaHUS KOMIUIEKCHBIX YHCE;
OIIepUPOBATh MOHATUSAMU: MaTpula 2X2 u 3x3, onpenenuTenab MaTpULbL,
reOMETPUUECKUI CMBICIT OIPEeTUTENs

3 Vmenune ONCpHUpOBaATH MOHATHUAMMU: pALUOHAIBHBIC, HWPPAlHUOHAJILHEBIC,
IIOKa3aTCIbHBIC, CTCIICHHBLIC, J'IOFapI/Iq)MI/I"ICCKI/IC, TPUTOHOMCTPUYCCKHUC




YpPaBHCHUA W HCPABCHCTBA, HNX CHUCTEMbI; YMCHUC OIICPpHUPOBATH
IOHATUAMHU: TOXIACCTBO, TOXKICCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHHC,
HCPaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCHUIIBHOCTH
ypaBHeHHﬁ, HCPAaBCHCTB W CHUCTCM, YMCHHUC PpCUHIATb YPABHCHU,
HCpPaBCHCTBA M CHCTCMblI C IIOMOIINBIO PA3JTUYHBIX HpI/IéMOB; pemaTrb
YpaBHCHH, HCPABCHCTBA W CHCTCMbI C IapaMETpPOM; IMPUMCHATH
YpPaBHCHUA, HCPABCHCTBA, UX CHCTCMBbI JJId PCIICHHUA MAaTEMAaTHYCCKHUX
3aJla4 U1 3aa4 U3 pa3JINIHbIX obacTen HAaYKHU U peaanoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATHAMH: (GYHKIUS, YETHOCTh (PYHKIIHH,
MEePUOANYHOCTh (PYHKIMH, OTPAHUYCHHOCTH (PYHKIIMH, MOHOTOHHOCTH
GbyHKIUYU, S5KcTpeMyM (YHKIIUU, HauOOJbIllee U HaUMEHbIIEe 3HAUCHUS
(GYHKIIUU Ha TPOMEXKYTKE, HEMPEepPhIBHAS (PYHKIIHSI, aCUMITOTHI rpaduka
GbyHKIMY, TiepBas U BTOpas MPOU3BOJHAS (PYHKIIMH, T€OMETPUUYECKUI U
¢u3nveckuid CMBICT TPOU3BOAHOM, MEpBOOOpa3HasA, ONpeneTEHHBINA
UHTETpall; yMEHHE HAaXOJUTh ACUMITOTHI rpaduka (QyHKIHU; yYMEHUE
BBIYHCIISITh  TMPOW3BOJHBIE  CYMMBI, TPOU3BEICHUS, YaCTHOTO U
KOMITO3UIIMN (PYHKIIMI, HAXOAUTh ypaBHEHHUE KacaTelbHOM K rpaduky
(GYHKIIUY; YMEHUE HAaXOJWUTh TPOU3BOIHBIC 3JIEMEHTAPHBIX (YHKIUH;
YMEHHE HCIIOJIb30BaTh MPOU3BOJIHYIO JJIsI HCCIENOBaHHS (PYHKIIHM,
HAaXOJUTh HaWOOJNBIIMNE W HAWMCHBIINE 3HAUCHUS (QYHKIUH; CTPOUTH
rpaduky MHOTOYJIEHOB C HCIIOJIb30BaHHMEM allfapara MaTeMaTH4YeCKOro
aHanmM3a; TPUMEHSATh TPOM3BOJHYIO JUIS HAXOXICHUS HAMIy4IIero
pelleHrs B NPUKIATHBIX, B TOM YHCJIE COLUATbHO-DKOHOMUYECKUX H
(bu3nUecKrX 3aavax; HaXOIUTh TUIOMAAN U 00BEMBI (PUTY C TTOMOIIBIO
WHTETpaia; MPUBOAUTH MPUMEpPhl MATEMaTHYECKOTO MOJEIMPOBAHUS C
TOMOIIBI0 Au(depeHIInaIbHbIX YPaBHESHUI

YMeHue omnepupoBaTh TMOHATHAMHU: Tpapuk QGYHKUUH, oOpaTHas
GbyHKIMS, KOMNO3WIMS (GYHKIUH, JUHEHHAs (QYHKIHSA, KBaJpaTHYHAS
GbyHKIMA, panoHagbHas byHKIHA, CTETIEHHAs byHKIHA,
TpUroHomeTpudeckne  (GyHKIMM, OOpaTHbIE  TPUTOHOMETPUYECKHE
¢GbyHKIMH, TOKa3arenbHas U Jiorapudpmuyeckas (QyHKIUH;, yMEHHE
CTPOUTh TpauKU HW3YYEHHBIX (YHKIIMH, BBITOJHITH MPeoOpa3oBaHUS
rpaduKoB (QYHKIHA, HCIIONB30BaTh TpaUKU IS U3yUEHHs IPOIIECCOB U
3aBUCHMOCTEH, TIPH PEIICHNH 3a/ad U3 IPYTuX y4eOHBIX MPEAMETOB H
3aJa4 U3 peajbHOM >KU3HU; BBIpAXaTh (OPMYJIaMH 3aBHCUMOCTH MEXIY
BEJIMYMHAMH; UCTIONIB30BATh CBOMCTBA U TpauKu (HYHKIUH IS PEIICHHS
ypaBHEHM, HEPaBEHCTB W 3aJady C IapamMeTpaMmu; H300paxarb Ha
KOOPJMHATHOM MJIOCKOCTH MHOKECTBA PEIICHUI ypaBHEHUI, HEPABEHCTB
U MX CHCTEM

YMeHue pemaTth TEKCTOBBIE 3a/Jayd Pa3HbIX THIOB (B TOM YHUCIIE Ha
MPOLIEHTHI, TOJIM U YacTH, Ha JABH)KEHUE, paboTy, CTOUMOCTh TOBapOB U
yCIIyT, HAJIOTH, 3aJla4i U3 00JIACTH YIpaBJIEHHUs JUYHBIMU U CEMEUHBIMU
(uHaHCaAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHUS, HEPABEHCTBA U HX
CUCTEMBI II0 YCJIOBHMIO 3aJa4yM, HCCIENOBATH IIOJyYEHHOE DEIICHHUE U
OLICHHMBATh MPaBAONONOOHOCTh pE3ylbTATOB; YMEHHE MOJEIUPOBATH
peajbHBIE CHUTyallud Ha S3bIKE MATEMAaTUKH; COCTaBIIATH BBIPAXKCHMUS,
YpaBHEHHs, HEPAaBEHCTBA M MX CHUCTEMBI IO YCIOBUIO 33Ja4H,
HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIB30BAHMEM ammapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIN PE3yIbTaT

YMeHne onepupoBarh MOHITHAMHU: CpeaHee apupMeTndecKoe, MeTuana,




HauOoJIbIlIee ¥ HAUMEHBIIIEE 3HAUCHUS, pa3Max, TUCIIEPCHsl, CTaHIAPTHOE
OTKJIOHEHHE YHCIIOBOTO Ha0Opa; YMEHHE H3BJIEKaTh, HHTEPIPETUPOBATH
nH(pOpMaIrIo, TPEACTABICHHYIO B TaOMUIIAaX, HA IUarpaMmmax, rpadukax,
OTPaXKakoIyI0 CBOMCTBA PEAIbHBIX MPOLECCOB U ABJICHUI; MPEICTABIATh
nHpOpMaAIMIO C TOMONIBIO TAaOMWIT M JAWarpaMM; HCCIIEI0BaTh
CTaTHCTUYECKUE JaHHbIE, B TOM YHCJIE C MPUMEHEHHEM TrpaduuecKux
METOIOB | 3JIEKTPOHHBIX CPEACTB; TPaUIECKH UCCIEA0BATH COBMECTHBIC
HAONMIOJIEHUsT C TIOMOUIbI0 JUarpaMM pacCeMBaHUs U JTUHEHHON
perpeccuu

YMeHHne oOnepupoBaTh NOHATUSAMU: CIIyYaWHBIM ONBIT W CIIy4ailHOE
COOBITHE, BEPOATHOCTh CIy4yallHOro COOBITHS; YMEHHE BBIUYUCIATH
BEPOSTHOCTh C HCIIOJIb30BAaHUEM TpapUUECKUX METOAOB; NPUMEHSATH
(bopMyJBl CIOXKEHHS M YMHOXKEHHUS BEpOSATHOCTEH, (QopMyiy MOJHON
BEpOSATHOCTH, (opMyiy bepHymim, komOuHAaTOpHBIE aKTHl H (HOPMYIIBI;
OLICHUBAaTh BEPOSITHOCTU peaJIbHBIX COOBITUI; yMEHHE OIEepUpOBAThH
MOHATUSAMM: CIydalHas BEJIWYUHA, pACIPEACIICHHE BEPOSTHOCTEH,
MaTEeMaTUYECKOE OXXHUJAHUE, NIUCIEPCHS U CTAHJAPTHOE OTKJIOHEHHE
CIlydaliHOH BENWYMHBI, (QYHKIMHA pacmpeleNieHuss W IUIOTHOCTH
PaBHOMEPHOIO, II0Ka3aTeJIbHOTO M HOPMAJIBHOIO  PacCHpeleICHU;
YMEHUE HCIIOJIb30BaTh CBOWCTBA M3YYEHHBIX pACHPEACICHUN I
peleHust 3a4ad; 3HAKOMCTBO C MOHATUAMHU: 3aKOH OOJBIIMX 4YHCEN,
METOJIbl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE NPUBOAUTH MPUMEPHI
NPOSIBJICHUS] 3aKOHAa OOJBIIMX YHUCENT B HPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE ONEPUPOBATH IOHATHUAMM: COUYETAHME, IIEPECTAHOBKA,
YHUCIO COYETaHUH, YHCIO NepecTaHoBOK; OuHOM HbloTOHa; ymeHue
IPUMEHATh KOMOMHATOPHBIE (PAKTHI U PACCYXKIACHHUS IS PEIICHUs 3a1a4;
OLICHHUBATH BEPOATHOCTH peaJIbHBIX CoOBITHI; COCTaBJIATh
BEPOSITHOCTHYIO MOJIE€Ib U UHTEPIPETUPOBATh NOJIYYCHHBIA PE3YIbTAT

YMeHue onepupoBaTb IMOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA YIVIa, IUIOCKUH yrod,
JIBYI'PAHHBIA YroOJI, TPEXTPAHHBIA YTOJ, CKPEIIMBAIOLIUECS IIPSIMBIE,
MapaJUIeIbHOCTh U MEPNEHIUKYIISIPHOCTh NPAMBIX U IJIOCKOCTEH, YTroJl
MEXKIY NIPSIMBIMHM, YIrOJI MEXAY INPAMONM M IUIOCKOCTBIO, YTOJ MEXIY
IUIOCKOCTSIMHU, PACCTOSTHUE OT TOYKH A0 INIOCKOCTH, PACCTOSHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXY IJIOCKOCTSIMU; YMEHUE UCIIOJIb30BaTh IPH
pelIeHNH 3a/1ad M3y4yeHHblE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHE
OLIEHUBATh  pa3Mepbl OOBEKTOB  OKPYXKAIOLIETO MHpPA;  CTPOMTH
MaTEMaTUYECKHE MOJEIN C IOMOUIbI0 TI'€OMETPUYECKHUX IIOHATHN U
BEJIMYUH, PELIATh CBS3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4U
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YMeHue omnepupoBaTh MOHATUSAMU: TUIOMAAL QUTYpbI, 00BEM (UTypHI,
MHOTI'OrpaHHUK, HpaBHJ'IBHI:Iﬁ MHOI'OrpaHHUK, CCUYCHHUC MHOI'OI'paHHHKA,
Ky0, Mapamnenenure], Npu3Ma, Nupamuaa, (Gurypa U TOBEPXHOCTH
BpaleHus, MWINHAP, KOHyC, mmap, cdepa, miomanas chepsl, IUIONIAIb
MOBEPXHOCTH MHUPAMUMABI, MPHU3MBI, KOHyCa, HWIMHIpA, O0BEM Kyoda,
IpAMOYTOJIBHOTO TITapaJuICCnumneaa, nupaMuabl, HIPU3MbI, HOUIAHIOPA,
KOHyca, mapa, pa3BéPTKa MOBEPXHOCTH, CEUCHHUS KOHycCa U IWIHHIPA,
napajyielbHble OCH WM OCHOBaHHWIO, CEUeHHE IIapa, IUIOCKOCTb,
Kacamomasics cdepsl, HUIUHApPA, KOHYCa; YMEHUE CTPOUTH CEYCHHUE
MHOTOTpaHHHKa, U300pa’kaTh MHOTOTPAaHHUKH, (PUTYyphl U MOBEPXHOCTU
BpAIICHUS, UX CEYCHHS], B TOM YHCJIE C MTOMOIIBIO SJIEKTPOHHBIX CPEJICTB;




yMEHHE MPUMEHSTh CBONCTBA F€OMETPUUECKUX (PUTyp, CAMOCTOATEIHHO
(dbopMyIHpoBaTh ONpeAeNcHHUs U3y4yaeMbIX (UIyp, BBIIABUTATh TMIIOTE3bI
O CBOMCTBax W NpU3HAKAX I€OMETPUUYECKUX (PUTyp, 0OOCHOBHIBATH HIIU
orpoBepraTb HX; YMEHHME HPOBOJAUTH Kiaccuukauuio ¢GuUryp 1mo
pa3IMYHBIM TPU3HAKAM, BBIIIOJHATH HEOOXOIMMBIE JIOMOJHUTEIbHBIC
IIOCTPOEHHUS
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YMeHue onepupoBaTh MOHATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
MapauIeNIbHBIA MMePEHOC, CHMMETPHS HA IUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHUe MOA0OMs, TOA00HBIE (UTYPBI;, YMEHHE
pacrto3HaBaTh paBHBIE W TMOMOOHBIC (UTYPHI, B TOM YHCIE B MPUPOJEC,
UCKYCCTBE, apXUTEKType; MCIOJIb30BaTh T'COMETPUYCCKHE OTHOIICHUS
MIPY PEIICHUH 33]1a9; HAXOIUTh TEOMETPUICCKUE BEIIMIUHBI (JITTMHA, YTOI,
IUIOIIAb, 00BbEM) NIPU PEIICHUH 3a/1a4 U3 IPYTUX Y4EOHBIX MPEIMETOB U
W3 PEaTbHOW >KM3HHW, YMCHHE BBIUUCIISATH T'C€OMETPHUYSCKUE BEIMYUHBI
(MHA, yroJ, IUIOmAab, O0BEM, IUIOMAJb TOBEPXHOCTH), HCIIOJB3Ys
M3y4YCHHBIE (DOPMYJIBI U METOJbI, B TOM YHCIIC: IUIONIA/lb MOBEPXHOCTH
MUpaMHIBI, TIPU3MBI, KOHyCa, IMIHHIPA, IUIomanb chepbl; 00béM KyOa,
MPSIMOYTOJIFHOTO  TIApaJUIeNIeNIuNeia, NHPAMUIbI, TMPU3MBI, IWIMHpPA,
KOHYCa, IIapa; YMEHUE HAXOIUTh OTHOIICHHE 00hEMOB IOJOOHBIX (pUryp
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YMeHue onepupoBaTh NOHATHUAMHU: NPSMOYTOJbHAsI CUCTEMa KOOpJAUHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOpPJMHATHI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BEJICHUE BEKTOpa Ha YMUCIO, Pa3JIOKEHHE BEKTOpa o Oasucy,
CKAJIPHOE IPOMU3BEICHUE, BEKTOPHOE IIPOU3BEIACHHUE, YIOJN MEXIY
BEKTOpPAMM; YMEHHME HCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOJ
JUIL  pelIeHUs TeOMETPUYECKHMX 3aJad M 3ajad JPYyrux ydeOHbIX
IIPEIMETOB
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YMenue BbIOMpaTh MOIXOIAIIMM METON JJIss pELIeHUs 3a7auu;
MOHUMAaHHWE 3HAYMMOCTH MaTeMaTUKU B U3YYEHUU MPUPOJHBIX U
OOLIECTBEHHBIX  MPOLIECCOB M  SBJIEHUH; YMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKH B HCKYCCTBE, YMEHUE NPHUBOJUTH
MpUMEpPbl  MAaTEMAaTHYECKUX OTKPBITUA POCCHUHCKOM W MHUPOBOH
MAaTEMAaTUYECKOM HayKU




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

[IpoBepsieMblii 3JIeMeHT COlep:KAHUS

Kon
1 Yucia 1 BBIYUCICHUS
1.1 Harypanbnsle u niensie yncia. [Ipu3Haky JeIMMOCTH HEIbIX YUCE
1.2 Pammonaneupie  uncna. OOBIKHOBEHHBIE M JIECATHYHBIE JAPOOH, TPOIEHTHI,
' OecKOHEYHbIE IEPUOANUECKUE APOooH
13 Apudmernueckuit KOpeHb HaTypaJibHON cTeneHu. JleWcTBus ¢ apudMeTHYEeCKUMHU
KOPHSIMU HAaTypaJIbHOW CTENEHU
1.4 Crenenb ¢ 1enbIM nokazarenaeM. CTeneHb ¢ pallMOHANbHBIM MoKa3areneM. CBOMCTBa
CTENEHU
15 CuHyC, KOCHMHYC W TaHT€HC YHCIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHT'€HC YHUCIIOBOTO apryMeHTa
1.6 Jlorapudwm uyucna. JlecaTuyHbie U HATYpaIbHBIC JOTapUu(MbI
JleiicTButenbHble 4yHchna. ApudMeTHdecKkue oOmnepanuu ¢ JAeHCTBUTEIbHBIMU
1.7 gucinaMu. [IpuOnmkEHHbBIC BRIYUCICHUS, TIPABHIAa OKPYTJICHUS, IPUKHIKA W OIEHKA
pe3yabpTaTa BbIYMCICHUN
1.8 [TpeobpaszoBanHue BhIpAXKEHUN
1.9 KommiekcHble uncna
2 YpaBHEHHUs 1 HEPABEHCTBA
2.1 [enble ¥ 1poOHO-pallMOHAIBHBIE YPaBHEHHUS
2.2 HppanumoHaibHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHUS
2.4 [TokazareapHbIC U JIOTAPUPMUIECCKIE YPABHCHHUS
2.5 Ilenbie 1 IpoOHO-pAIIMOHATLHBIC HEPABCHCTBA
2.6 HppanroHaibHble HEPABEHCTBA
2.7 [TokazarenpHbIe U TOTapuPMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpuuecke HepaBeHCTBA
2.9 CucTeMbl U1 COBOKYITHOCTH YPAaBHEHHU M HEPABEHCTB
2.10 YpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeeauTenb MaTPHUIIbI
3 OyHKIMH U TpadUKH
31 OyHkuMs, crnocodbl 3anaHus ¢(yHkuuu. 'papuk ¢ynkumu. B3aumHOo oOparHbIE
' ¢bynkiuu. YérHeie u HeuéTHbIE QyHKIMH. [leproanueckue GpyHKuu
Obnacte ompeneneHuss W MHOXKECTBO 3HaueHH ¢ynkuuu. Hynmu ¢dyskuuu.
39 [IpoMexXyTKM  3HAKOMOCTOSIHCTBA.  [IpOMEKYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U1 MUHUMYMBI GyHKIUH. HauOomnbliee M HauMeHbIee 3HAUYCHUE
(YHKITUU Ha POMEIKYTKE
33 CrenenHas GyHKIUS C HATYPAJIbHBIM H IIETBIM MMOKa3zarenaeMm. E€ cBoiicTBa u rpaduk.
' CoiicTBa 1 rpa UK KOpHS n-0H CTETIEHU
34 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpaduKu




3.5 [TokazarenbHas u Jorapudmuueckas QyHKLINH, X CBOMCTBA U rpaduKu
36 Toukm paspeiBa. AcumnTorel rpadukoB ¢yHkumid. CBoiicTBa  (QyHKIHIA,
HEIMpPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHHs ITOCIEN0BATENLHOCTEN
3.8 Apudmernueckas u reomeTpuyeckas nporpeccuu. opmyia CI0KHBIX IPOIICHTOB
4 Havana maTemaTnueckoro aHaiansa
4.1 [IpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIMH
[IpumeHeHne MPOU3BOJHOM K UCCIEJOBAHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKCcTpeMyMbl. HaxosxaeHne HauOOJBIIEr0o W HAUMEHBIIETo 3Ha4eHUs (PyHKIMU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. MaTerpa
5 MHOK€eCTBa U JIOTHKA
5.1 MHokecTBO, onepaiuu HajJ MHOKecTBaMH. Jlnarpammel Ditnepa — Benna
52 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIE M TUNIOCKOCTHU B TPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena u MOBEpXHOCTU BpalIeHUS
7.5 KoopauHatsl v BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA

* Maremaruka: anredpa v Hauajga MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa u Hauana maTemaTudeckoro ananusa. 10-11 kmacc. Anmumos 111LA.,
Konsrun F0.M., TkaueBa M.B. u np. AxunonepHoe o6mectBo «3maTenscTBo
«IIpocsemenue»

* MaTtemaTtuka: anrebpa 1 Hayaia MaTeMaTHUECKOTO aHalIn3a, TEOMETPHUSL.
I'eomerpus. 10-11 ximacc. Atanacsan JI.C., byry3oB B.®., Kagomues C.b. u ap.
AxknuonepHoe oomectBo «M3aarenberBo «lIpocBemienne»

*  udbopmalmoHHO-METOANYECKOE MUCHbMO 00 0COOCHHOCTSX
npernoaaBanus yueOHoro npeaMera «Marematukay B 2026/2027
yueOHoM rojy https://edsoo.ru/wp-
content/uploads/2026/08/matematika.pdf

* Mertoanyeckue pekomeHaanuu. Cucrema OueHKU TOCTHXKEHUN
IJIAHUPYEMBIX MPEAMETHBIX PE3YJIbTATOB OCBOCHUS yUeOHOTO IIpeIMeTa
«Marematukay. 10-11 kmaccer (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/so_soo_matematika 2024.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET
® «Mos mkona» https://academy-content.apkpro.ru/
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