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INOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyuarormuxcst 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHAAPTa CPEAHETro O0IIero o0pa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHUIO, WU TPATUIUNA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpamMMbl 00ecrieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY JJIS CaMOPa3BUTHsI M HENPEPHIBHOTO 00pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[I03HABATEIILHOTO pa3BUTHUS
JUYHOCTHU O0YYarOIIUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOydaronuxcsi, (GopMUpPOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUMILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TMPOMCXOKJICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBbHOTO U HUACAIBHOT0, XapakTepe OTpa)KeHUs
MaTeMaTUYECKON HayKOH sBJIEHUH M MPOLECCOB pEAJIbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTeMAaTHYECKOTO MOJCTHUPOBAHUS B HAYYHOM
MO3HAHHUH U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHHUs, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OO0I1[ECTBE.

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

Jlormueckoe MbIlUIeHHE, (HOPMHUPYEMOE NpPU H3YYEHHH OO0YyYaroIMMHCS
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 00JacCTIX AEATENbHOCTU uenoBeka. OpHEeHTalMs 4esl0oBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPaXXEHUsI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu O0bEIUHSET pa3Hble BHUIbl y4E€OHOW 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.



TEMATHUYECKOE 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
2 HPOCTPAaHCTBE. 12 1 https://m.edsoo.ru/WT7NSO14T
[TapaynenbHOCTb NPSAMBIX U
IJIOCKOCTEN
IT
3 epHeHHHKyHHpHOCTE 11 https://m.edsoo.ru/V6I1APUCD
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 10 1 https://m.edsoo.ru/010FX2SJB
I1 :
7 OBTOpEHe: CEHCHH, 4 0 https://m.edsoo.ru/LIAAMHO3D
PacCTOSIHUSA U YTJIbI
OBIIEE KOJIMYECTBO YACOB 68 4 0

I10 ITPOTPAMME



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 OPODIICHHE 7 1 https://m.edsoo.ru/DORV3P725
CUCTEMAaTH3AIIHS
3HAHUI
OBILEE KOJIMYECTBO
i 34 3 0

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/HY0WQL5KQ
https://m.edsoo.ru/B9ORV9YC9
https://m.edsoo.ru/4NCL4GOMF
https://m.edsoo.ru/DORV3P725




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KoandecTBO 4acoB
Ne Hara DJIeKTPOHHBIE N (ppoBbIE
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

[ToBTopenue. ITonsaTus u

1 1 https://m.edsoo.ru/D3VCJ7UN4
TEOPEMBI TIIAHUMETPUHI

2 Hopropere. Pemmerne 1 https://m.edso0.ru/NR6VIYCGK
IJIAaHUMETPUUECKUX 3a7a4
OCHOBHBIE TOHATHS
CTEPEOMETPHUHU: TOUKA, IpsIMas,
IJI0OCKOCTb, POCTPAHCTBO.

3 Ilpasiuia msobpaenii na 1 https://m.edsoo.rt/O6RNDFAMO
PUCYHKAX: U300paKeHUS
IJIOCKOCTEM, NapajuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
CBoiicTBa B3aMHOTO

4 PacCIIOJIOKEHUS TOUEK, IIPSIMBIX 1 https://m.edsoo.rt/KMUQPILLO
Y IJIOCKOCTEMN B IMIPOCTPAHCTBE
AKCHOMBI CTEPEOMETPHH.

5 HOHHTKIe TEpECeraroxCA 1 https://m.edsoo.:u/FPW2JNHCZ
npsiMoil u mockoctu. [Tonsitue
MIEPECEKAIOIINXCS TTIOCKOCTEN
AKCHOMBI CTEPEOMETPHH.

6 CniocoObI 3a1aHMsI IPSIMBIX U 1 https://m.edsoo.ru/IMQ3AJ3S5

IJIOCKOCTEH B IIPOCTPAHCTBC



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

HepBBIC CJICACTBUA U3 aKCUOM
CTepEOMETPUH

https://m.edsoo.ru/STL.MI7R3BL

IIpencraBnenus o
MHOTOTpaHHHKAaX.
N3006pakeHne MHOrOrpaHHUKOB
Ha pucyHkax. [lonstue ceuenus
MHOTOI'paHHHMKA

https://m.edsoo.ru/DUKAX7QE1

HavanbHbie cBeneHus o Kyoe,
nupamMu/ie U npusMe, ux
Pa3BEPTKU U MOAETHU

https://m.edsoo.ru/YPKSSMLJL

10

[TocTtpoenue ceuenuii B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax

https://m.edsoo.ru/I3A98J629

11

[TonsiTHE MapaiIenbHBIX
HPSIMBIX B IPOCTPAHCTBE.
[TapaynenbHbIE OTPE3KH.
Teopema 0 CylIeCTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
napajieIbHON JaHHOM,
MPOXOIAIIEH Yepe3 JaHHYIO
TOUKY

https://m.edsoo.ru/ITUTWSKRS5Q

12

JlemMa 0 nepeceueHnn
HapauIeIbHBIX NPSIMBIX
MJI0CKOCTHIO. [TapannenbHoCTh
TpEX NMpsAMBIX. Teopema o TpEX
napajuIeIbHBIX IPSIMbIX

https://m.edsoo.ru/CS9VLQLH6

13

[TapamienbHOCTE IPSIMON U
IUIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napajienbHOCTH

https://m.edsoo.ru/PO5J6D23U



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

npsiMoit U mockoctu. CBoOMCTBA
napajieIbHOCTH NPAMOUN 1
IUIOCKOCTH

14

BzaumHoe pacrnionoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKaromecs,
napajuiesibHbIe U
CKpEIIMBAIOIINECS IPSIMbIE

https://m.edsoo.ruw/LLJAVHVBW

15

CkpenuBaroiiecs npsmelie.
TeopemMa 0 CKpeIMBAOIINXCS
npsameix. [IpusHak
CKPEIIMBAIOIIUXCS MPSMBIX

https://m.edsoo.ru/KGJIME8OEUK

16

VYIu1bl ¢ COHANPABIEHHBIMU
CTOpPOHAaMHU. YTOJ MEXIY
IPSIMBIMU B IPOCTPAHCTBE.
Yron mexnay
CKPELIMBAOILUMHUCS MPSIMBIMU

https://m.edsoo.ru/241. VWHI9VE

17

[TapamienbHOCTD IIIOCKOCTEM.
[Ipu3Haky napajuieIbHOCTH
JIBYX TJIOCKOCTEM

https://m.edsoo.rt/BUSTQIOHZT

18

CaoiicTBa napajjieiabHbIX
IUIOCKOCTEN

https://m.eds00.rui/OKQQK2ABA

19

[TocTpoenue ceuenui
MHOTOTPaHHHUKOB C
MPUMEHEHHEM NapajuieIbHOCTH
IPSIMBIX

https://m.edsoo.ru/MRT13XP79

20

[Toctpoenue ceuenuit
MHOTOTPaHHHUKOB C
NPUMEHEHHEM NapajuieIbHOCTH

https://m.edsoo.ru/DI3AX0O5J8



https://m.edsoo.ru/LLJAVHVBW
https://m.edsoo.ru/KGJM80EUK
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

IUTOCKOCTEN

[Toctpoenue ceuenui

21 MHOTOTPaHHUKOB M0 33JaHHBIM https://m.eds00.ru/20GC37ZPIP
YCIIOBHSIM
KonTtponbhas padora Ne 1 mo
teme "IIpsiMBIe B IIIOCKOCTH B

22 P https://m.edsoo.ru/BI405QJEB
npoctpancTie. [lapaniensHOCTh
NPSIMBIX U MJIOCKOCTEH"
[lepneHaUKYIIPHOCTD MPSIMOM

23 PHCHIHIYIIAP P https://m.edsoo.ru/RN45YBOSR
1 IIOCKOCTH
[TapamenbHble IpsIMBIE,

24 HEPIECHINKYIISIPHBIC K https://m.edsoo.ru/32MXRZDDL
IJIOCKOCTH
IIpu3Hak nepneHAUKYIIPHOCTH

25 P . PTEHAMCILIP https://m.edsoo.ru/JPUOTOI3N
psIMOM M TNIOCKOCTH
Teopema o mpsMoH,

26 NEePHEHANKYIISIPHON K https://m.edsoo.ru/DC41W6K 14
IJIOCKOCTH
[IprMeHeHne napamieTbHOCTH
MPSIMBIX, TIEPIEHANKYISAPHBIX K

27 p » ICPTICHIMKY AP https://m.edsoo.ru/HD3D63S5P
MJIOCKOCTH MPU PEIICHHUH 3a]1a4
1 JI0Ka3aTelbCTBAX
[Ipumenenue
MEPICHINKYIIPHOCTH MPIMON

28 PTCHIHIY AP P https://m.edsoo.ru/YOIQSMOH 1
Y TJIOCKOCTH MPH PEIICHUHN
3aJla4 U JI0Ka3aTelIbCTBaX
Pemienue 3anau o

29 A https://m.edsoo.ru/81RSKUSRJ

NEePIEHANKYIJSIPHOCTH IIPSIMOM K



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

IIJIOCKOCTH

ITocTpoenue

30 NEPIEHIUKYIISPHBIX IPIMON U https://m.edsoo.rw/HFKNPKZ7T
IUIOCKOCTH
[lepnenauKysip U HAKJIOHHAS K
IUIOCKOCTH. Teopema o

31 IIPOEKIUHU TOYKH Ha NPAMYIO https://m.edsoo.ru/638GKWY7V
PaccrosiHne oT TOUKH 110
IJIOCKOCTH
Paccrosinue oT TOUKH 10

32 HHOCK(?,CTH' Paccrostine ?,T . https://m.edsoo.ru/AD6RCACRA
IPSIMOM A0 NapauIeIbHON el
IUIOCKOCTH
Paccrosinue mexmy

33 https://m.edsoo.ru/VLLIQ7HXC
CKPELIMBAIOMIMMUCS TPSIMBIMHU

34 Teopema o Tpex https://m.edsoo0.ru/6PSBVV34R
HEePIEeHIUKYIApax

35 Te,(,) pema, oGparhas Teopeme o https://m.edsoo.ru/PSFIXUAT1I
TpEX NEPIEHANKYIIIpax
[IprmeHeHre TeopeMbl 0 TPEX

36 MEPIICHIUKYJISIpax Mpu https://m.edsoo.ru/6R4A0EOMD
pelIeHnu 3a1a4

37 Yt B HPOCTIjaHCTBeZ yroiu https://m.edsoo.ru/MLOZZYZC7
MEXy MPSMOIl U MIIOCKOCTHIO
JIByrpanssiii yroa. CBOHCTBO

38 JIMHEHHBIX YIJIOB JBYTPAHHOI'O https://m.edsoo.ru/YRQDSMINH
yriaa

39 Yron mexnay nByms https://m.edsoo.ru/DY2AF84T2



https://m.edsoo.ru/HFKNPKZ7T
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

IUIOCKOCTSIMHU.
[lepnieHauKyISpHBIE IIOCKOCTH

40

[Ipu3Hak nepneHauKyISIpHOCTH
JIBYX TIJIOCKOCTEMN

https://m.edsoo.ru/TSSOAINH2

41

CBoiicTBa B3aMHO
NEePHEHANKYISIPHBIX
IIOCKOCTEH

https://m.edso0.:u/OWSLZIRVZ

42

[IpumeHeHne mpu3HaKka u
CBOMCTB IEPIEHANKYISIPHOCTH
IUIOCKOCTEH NPU pELICHUH
3a1a4

https://m.edsoo.ru/OP44KES54N

43

KonTponbnas padora Ne 2 o
teme "[lepneHuKyIsIpHOCTD
MPSMBIX U TIJIOCKOCTEH. YTJIbI
MEX1y TPSIMBIMHU U
miockocTsMu"

https://m.edso0o.ru/OWGE1WDV3

44

Ky6. [Tapannenenunen,
MPSMOYTOJIbHBII
napasuieJieunel u ero
CBOMCTBa

https://m.edsoo.ru/VOXABPOPB

45

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOI'PAHHMKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOI'PaHHHUKA.
Teopema Dinepa nis
BBIIYKJIOTO MHOI'OT'PaHHUKA

https://m.edsoo.ru/LSFTEZ8QX

46

Brruncnenue >eMeHTOB
MHOTOT'PaHHHUKOB: pEOpa,

https://m.edsoo.ru/ZAL6DKFQL



https://m.edsoo.ru/TS8OA9NH2
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

JAuaroHajiu, yIJbl

47

[Ipusma: n-yronpHas npusma,
T'paHU U OCHOBAHHUS IPU3MBI,
npsiMasi U HaKJIOHHAs! TPU3MBI

https://m.edsoo.rt/ITCOB1WIO

48

[Tnomans OOKOBON M HOJTHOM
MOBEPXHOCTHU MPSIMOU MPU3MBI

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

49

[Inpamuia: n-yrosbHast
nupamujia, FpaHd U OCHOBAHHE
IIUPAMHU/IbI, IPABWIBHAS U
yCeu€HHas IupaMua,
IPSIMOYTOJIbHAS THPaMU/IA.
Anodema

https://m.edsoo.re/LWNGFZTWE

50

CBolicTBa M MPU3HAKU
MIPaBUIIbHON MUPAMUJIBIL.
Terpasap. [IpaBunbHbIi
TEeTpadIp

https://m.edsoo0.ru/06SHO2IDD

51

ITimomanes OOKOBOIT
MMOBEPXHOCTHU U MOJHOU
MIOBEPXHOCTU NIPABUIIBLHOM
nupamuzsl. Teopema o
Ionaau 60KOBOH
IIOBEPXHOCTU YCEUEHHOU
NUpaMU/Ibl, TUI0IA/H TTOJIHON
IIOBEPXHOCTH yCEUEHHOU
MUpaMUIbI

https://m.edso0.:t/SWEUCI9ENR

52

[IpencraBneHue o0 MPaBUIbHBIX
MHOT'OI'PAHHMKAX: IIPABUJIbHBIN
TETPadp, OKTAIP, KyO
(rexcarap), 1oAEKadIp U

https://m.edsoo.rt/EUP4AMN760



https://m.edsoo.ru/ITCOB1WIO
https://m.edsoo.ru/1T0FX00PA
https://m.edsoo.ru/LWNGFZTWE
https://m.edsoo.ru/06SH02IDD
https://m.edsoo.ru/SWEUC9ENR
https://m.edsoo.ru/EUP4MN760

UKOCadIp

CummeTpusi B IpOCTPAHCTBE:
CUMMCTPUSA OTHOCHUTCIIBHO
TOYKH, NPSIMOM, TIIIOCKOCTH.

53 DJIeMEHTHI CAMMETPHUH B 1 https://m.eds00.ru/SQY9XSIL6
MUpaMHUJIAX,
napasuiesienunenax,
MPAaBUJIbHBIX MHOTOTPAaHHHUKAX
KontponsHast padora Ne 3 o
54 Teme "MHOrorpauHHK, 1 https://m.edsoo.ru/R22FHBG60
[nomaae moBepxHOCTH
MHOTOTPaHHUKOB"
[TonsiTHe 00BEMa Tena.
55 OcHoBHBIE CBOWCTBA 00BEMOB 1 https://m.edsoo.rt/VHYNJQMQD
TN
56 OObEM MpAMOYTOTBHOTO 1 https://m.edsoo.ru/GM1L.C394G
napasuieNienumne1a
57 OObEM NPABHILHOH MPAMOH 1 https://m.edsoo.ru/B307PSWTC
MPU3MBI
58 O0BEM TIpsIMOI TPU3MBI 1 https://m.edsoo.ru/PQZIED3YF
59 O0BEM IPaBUIILHOM MHPAMHUTBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O06BEM TUpamMuIbl 1 https://m.edsoo.ru/OHRFO2LCT
61 O0bEM yceu€HHOM MUPaMHU/IbI 1 https://m.edsoo.ru/YEQP637D4
62 OOBEM coCTaBHEIX 1 https://m.edsoo.ru/B46EMRRGE
MHOTOTPaHHHKOB
63 COO,F,F HOTICHITT MELY 1 https://m.edsoo.ru/FIMQW6KFT
00BEMamMu TOJOOHBIX Tell
64 KoHnTtponbhas padota Ne 4 o 1 https://m.eds00.ru/23S50I80N



https://m.edsoo.ru/SQY9XSIL6
https://m.edsoo.ru/R22FHBG6O
https://m.edsoo.ru/VHYNJQMQD
https://m.edsoo.ru/GM1LC394G
https://m.edsoo.ru/B307P8WTC
https://m.edsoo.ru/PQZ9ED3YF
https://m.edsoo.ru/RZ8BITMU9
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

teme "MHOrorpaHHHUKH.
O0BEMBI MHOTOTPAaHHUKOB"

65

IToBTrOpenue. Beruncienue
PaCCTOSTHUIN: MEXKIY BYMs
TOYKaMH, OT TOYKH O MPSMOH,
OT TOYKH J0 INIOCKOCTH, MEXKTY
CKPEIIHBAIOIIUMHUCSA IPSIMBIMU

https://m.edsoo.ru/KXTOCIOJG

66

IToBrOpenue. Beruncienue
YIJIOB: MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH,
MEXIY MPSIMOM U TUIOCKOCTHIO,
JByTPaHHBIX YIJIOB, YIJIOB
MEXy TNIOCKOCTSMHU

https://m.edsoo.ru/HKP613JUC

67

IToBropenue. [Ipumenenune
apauIeIbHOCTU U
NEPHEHANKYISIPHOCTH IIPU
pELIEeHNN IPAKTUKO-
OPUEHTUPOBAHHBIX 3a4a4

https://m.edsoo.ru/KB3EK0A9U

68

O0001IEHUE U CUCTEMATU3ALIUS
3HAHUH

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



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

KoHTpoJbHbIe
padoThI

IIpakTHYecKue
padoTbI

JlaTa
U3YYCeHUS

DJIeKTpOHHbIe U poBbIE
o0pa3oBaTe/bHbIC PeCypPChI

Huwmuaapuueckast
MMOBEPXHOCTb,
oOpa3zyromue
UAJIMHIPUYECKOMN
MOBEPXHOCTH, OCh
IAJIMHIPUYECKOM
MOBEPXHOCTHU

https://m.edsoo.ru/TW8Z59CHJ

HI/IJ'H/IHI[p H €ro 3JICMCHTHI.
N306paxkenne nunuHapa
Ha IJIOCKOCTH. Pa3BépTka
WIHHIpA

https://m.edsoo.rw/YCMWCAM3I

CeueHust IWIMHIpA.
[Inomanp 60koBOM U
IIOJIHOM ITOBEPXHOCTHU
HUINHAPA

https://m.edsoo.ru/QDCF8UGXE

Konnueckas nOBEpXHOCTB,
00pa3yroIne KOHHIEeCKOM
IIOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKON
IIOBEPXHOCTHU

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

Konyc u ero aneMeHTsl.
N306paxkenue koHyca Ha
miockoctH. PazBéprka
KOHYycCa

https://m.edsoo.ru/WO0JR979V9



https://m.edsoo.ru/TW8Z59CHJ
https://m.edsoo.ru/YCMWC4M3I
https://m.edsoo.ru/QDCF8UGXE
https://m.edsoo.ru/8516BBEO7
https://m.edsoo.ru/W0JR979V9

Ceuenust KOHYycA.
[Tnomane OOKOBOH U

6 . https://m.edsoo.rt/OYMSPW10Z
TIOJTHOHM TMTOBEPXHOCTH
KOHycCa
Y ceu€HHBII KOHYC U €r0
aneMeHTsl. [lmomans

7 . https://m.edsoo.ru/H64QF3E6R
OOKOBOI TOBEPXHOCTH
YCEUEHHOTO KOHYCa
Hlap, cdepa u ux

8 aneventsr. Msobpaienne https://m.edso00.r/Q4EUBB6GT
cthepsl, mapa Ha
TUTOCKOCTH
Ceuenus mwapa. [1nomanp

9 https://m.edso0.ru/80VNITU20
cepsl
B3auMHoe pacnionoxeHue

10 Cpepat 1 1IOCKOCTH, ABYX https://m.edsoo.ru/OPVICKUYU
coep. KacarenpHas
IUIOCKOCTH K cepe
KomOunanus e

11 BpaIllCHUS U https://m.edsoo.ru/4VHGTYX8F
MHOTOTPaHHHUKOB
MHororpasHuk,

12 BIIMCAHHBIN B chepy u https://m.edsoo.ru/RMYY 1STLP
OTMCaHHBII OKOJIO chepbl
O6wém mumuaapa. O0BEM

13 koHyca. O0BEM https://m.edsoo.ru/ACENHGLOZ
YCEYEHHOTO KOHYyCa

14 O06wém mapa. Yactu mapa: https:/m.edsoo.ru/W8TGNS5Z99



https://m.edsoo.ru/OYMSPW10Z
https://m.edsoo.ru/H64QF3E6R
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
https://m.edsoo.ru/4CENHGLOZ
https://m.edsoo.ru/W8TGN5Z99

IapOBOI CErMEHT,
IapOBOM CJIOM M IIapOBOM
CEKTOp

15

[MonoGue ¢uryp B
IPOCTPAHCTBE.
CooTHoOIIEHUS MEXIY
IUTOLIAIMH
HOBEPXHOCTEH, 00bEMaMu
no100HBIX (HUryp

https://m.eds0o0.ru/G7AYCMITT

16

Pemenne npukitaHbIx
3a7a4, CBSI3aHHBIX C
BBEIYHCIICHHEM 00bEMa
TeJa BpaIICHUS

https://m.edsoo.ru/4NO4FYUUX

17

KonTtponsHast pabora o
temaM "Tena Bpamenus" u
"O6bems! Ten"

https://m.edsoo.ru/KCOMHISWW

18

BexTop Ha miockoctu u B
IIPOCTPAHCTBE

https://m.edsoo.ru/AQ405SB7C

19

CrnoxeHue ¥ BBIYMTAHHE
BeKTOpOoB. CBOiCTBa
cnoxenus. Cymma
HECKOJIbKMX BEKTOPOB.
IIpaBus10 MHOTOYTOJIBHUKA

https://m.edsoo.:w/PMNHTUK7G

20

YMHOKEHHNE BCKTOpPA Ha
YHCJIO B €T0 CBOMCTBA

https://m.edsoo.ru/4H7PLGBI1

21

KomrutanapHbie BEKTOPBI.
Pa3znosxenne BexTopa o
TpE€M HEKOMILTAaHAPHBIM
BekTopam. IIpaBuio

https://m.edsoo.ru/NZSOLFWNI1



https://m.edsoo.ru/G7AYCM9TT
https://m.edsoo.ru/4N04FYUUX
https://m.edsoo.ru/KC9MHJ5WW
https://m.edsoo.ru/AQ4O5SB7C
https://m.edsoo.ru/PMNHTUK7G
https://m.edsoo.ru/4H7PLGBI1
https://m.edsoo.ru/NZS0LFWN1

Mnapajjaciacnuicaa

22

[IpumeHenue npasui
JEUCTBUM C BEKTOPAMU
IIPU PELLICHUN 33/1a4 U B
X0JI€ T0Ka3aTeIbCTB

https://m.edsoo.ru/73F23EPUS

23

[IpsimoyromnpHas cucreMa
KOOpAMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
dopmyia pacCTOsIHUA
MCXKAY ABYMs TOYKaMHU.
Brruncnenue JiMHbI
BEKTOPA I10 €70
KOOpJMHATAM.
Koopaunats! cepenunsl
OTpe3Ka

https://m.edsoo.ru/BBI139727U

24

Yron Mexay BEKTOpaMH.
Onpenenenne CKaasipHOro
MIPOU3BEICHUS BEKTOPOB.
[Ipusnaxk
NEPIEHUKYJIIPHOCTU
JIByX BEKTOPOB

https://m.eds00.ru/X9TSDNSQ3

25

Brrancnenue YIJIOB MCKOY
MMPAMBIMU U IINIOCKOCTSAMHU.
Brruucnenue yriia MCxKIy
MMPpAMBIMU U TJIOCKOCTAMU
B MHOI'OrpaHHUKax

https://m.edsoo.rut/RPAQMBCDO

26

KoopauHaTHO-BEKTOPHBIN
METO/1 NIPU PEIICHUH

https://m.edsoo.rt/EGRV3NF84



https://m.edsoo.ru/73F23EPU5
https://m.edsoo.ru/BBII39Z7U
https://m.edsoo.ru/X9TSDNSQ3
https://m.edsoo.ru/RPAQMBCDO
https://m.edsoo.ru/EGRV3NF84

TCOMETPHUICCKUX 3aaa4d

27

KontponbHas padora no
teme "BekTopsl n
KOOPJIMHATHI B
npocTpaHcTe"

https://m.edsoo.ru/NSKELEBHL

28

[ToBTOpenue. OcHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBbI
Kypca IIaHUMETPUU

https://m.edsoo.ru/16ASE1TYU

29

IToBTOpeHue. 3amaun
TJTAHUMETPUH i METO/TBI
ux peuenus. Pemenue
MPaKTUKO-
OpHGHTHpOBaHHBIX 3a1a4

https://m.edso0o. W/ VEMVY73YE

30

HToroBasi KOHTpOJIbHAS
pabora

https://m.edsoo.ru/UF02M943T

31

[ToBTOpenue. OcHOBHBIE
(baKThl, aKCUOMBI 1
TEOpPEMBI O
napauieIbHOCTU U
NEPIECHIUKYISPHOCTH B
CTepEOMETPUHU

https://m.edsoo.ru/FG4PIN2IF

32

[ToBTOpEHwMeE.
Muororpanauku. CeueHus
B MHOT'OTPaHHUKAX.
Pewienue npaktuko-
OPUEHTUPOBAHHBIX 3a7a4

https://m.edso0o0.rw/ZY6BYLY7W

33

[ToBTOpenue. Tena
BpaieHus. Pemenue
MPAKTHKO-

https://m.eds0o0.ru/VP8CXOC4AC



https://m.edsoo.ru/N8KELEBHL
https://m.edsoo.ru/16ASE1TYU
https://m.edsoo.ru/VEMVY73YE
https://m.edsoo.ru/UF02M943T
https://m.edsoo.ru/FG4PJN2IF
https://m.edsoo.ru/ZY6BYLY7W
https://m.edsoo.ru/VP8CXOC4C

OPHUCHTHPOBAHHBLIX 3a1a4

34

O06o061IEHNE U
CcUCTeEMaTu3alus 3HaHUU

https://m.eds0o0.ru/70QSTDCAP

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

34



https://m.edsoo.ru/70QSTDCAP




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble npeaMeTHBIE pe3yJIbTAThI 0CBOCHNS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI CpeHero o0ero o0pasoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, PSAMAast, JIOCKOCTh
75 [TpuMeHsSITh aKCMOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX IMPH PEIICHUH
' reOMETPUUYECKUX 3a7a4
73 OnepupoBarh MOHITHUSAMHU: MAPAUIETBHOCTh W MEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEH
74 KnaccudunupoBaTe B3auMHOE pacloiOXKEHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHIATUSAMU: JIBYIPAHHBIA yroJjl, TPAHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYTPaHHOTO YIJIa, IMHEWHBIA YTOJl IBYTPAHHOTO YyTJa, TpaaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHUK, YJIEMEHTHl MHOTOTPAHHHUKA, TPABUILHBI MHOTOTPAaHHUK
77 Pacmno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMujia, MpuU3Ma,
' MPSIMOYTOJIbHBIN Mapasienenumne, Kyo)
KnaccubunupoBaTe  MHOTOTPaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
. KIacCUpUKauyd  (BBIMYKJIBIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMbIE M  HAKIOHHBIE MPHU3MBI,
napauieJenuneibl)
79 OnepupoBatb MOHSATUSIMU: CeKyIuas IJIOCKOCTB, CEYEHUE
' MHOTOTPaHHUKOB
710 OOBACHATH  TPUHIUIIBI  TOCTPOCHHMS  CEUYCHMH  MHOTOTPAaHHUKOB,
' UCIIOJIB3YSl METOJ CJIEZIOB
711 CtpouTh ce4yeHUss MHOTOTPAHHUKOB METOJIOM CJIEIOB, BBINOJHATH

(BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (pUryp:




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aaa4i Ha HAXOXKIACHUC TCOMETPUICCKUX BCIUYHH 110 06pa3uaM
W aJIrOpuTMaM, IPUMCHSS HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOAbI IIpH
pe€iCHUM CTAHAAPTHBIX MATCMATUUYCCKHUX 3aJa4d Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYM:A TOYKAMH, OT TOUKU OO HpHMOfI, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS IMPAMBIMHA

7.13

Pemrate 3aa4i Ha HAXOKIACHUC TCOMETPUICCKUX BCIUYHH 110 06pa3uaM
Wik aJlroputMam, IPHUMCHSAA H3BCCTHBIC AHAJIMTUYCCKHUE MCTOIbI IIPpH
pPeIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJad Ha BBIYHUCJICHHUC YTIJIOB
MCKAY CKPCIINBAIOIMIUMUCA IIPAMBIMU, MCKIY HpﬂMOﬁ Hn IINIOCKOCTBIO,

MEXKy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, nmupaMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHHUS
MEXIY IIOLIASIMU MMOBEPXHOCTEH, o0BEMamu MOTI00HBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBarh MOHATHSAMHU: CUMMETPHUSL B IMPOCTPAHCTBE, LIEHTP, OCh H

IJIOCKOCTb CUMMCTPUU, HEHTP, OCh U IIIIOCKOCTh CUMMCTPHUHU (pI/Il"ypBI

7.16

W3BnekaTtb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (Urypax, MpeACTaBICHHYI0 Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reOMCTPHUUCCKUC (I)aKTLI IJIA pCIICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpCarojJararomux HCECKOJBbKO IHIaroB pCliCHUs, €CJIM YCIOBUA

MIPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme

7.18

[IpumensTh mpocCTeilline MNpPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a1

7.19

IIpuBOAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U

KHN3HH, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHsTh MOTy4YEHHbIE 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh peasibHbIE
CUTyallud M NPHUMEHATh HW3Yy4YEHHBIE IIOHATHS B IIpOLIECCE IIOMCKa
penieHus MaTE€MaTHYECKH chopMyIHpOBaHHON pOoOIIEMBI,
MOJIETTMPOBATh peajbHbIE CUTyallud Ha S3bIKE '€OMETPHUM, MCCIIENOBATH
MIOCTPOCHHBIE MOJIEIN C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHSITUHA U
TeopeM, amrnapara ajareOpsl, perarh NPaKTHUECKUe 3aau, CBI3aHHBIE C

HaXO0XIACHUCM I'COMETPUICCKUX BCINYIHNH




11 KIIACC

Kox IIpoBepsieMble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeILHO NPOrpamMMbl CpelHero 001ero 00pa3oBaHus
pe3yjabTarta
6 I'eomeTpus
OnepupoBaTh MOHITHIMH: IIWIHMHIPHYECKAs TIOBEPXHOCTh, 00pa3yromiue
61 HUIUHAPUYECKOW TOBEPXHOCTH, LWJIMHJIP, KOHUYECKas MOBEPXHOCTD,
' oOpa3yromme KOHHYECKOHW  IMOBEPXHOCTH, KOHYC, cdepuueckas
ITOBEPXHOCTh
6.2 Pacmo3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI OTYUEHUS TeJl BpallleHus
6.4 KrnaccudumnupoBaTh B3aUMHOE pacoNioKEeHUE CPephl U MIIOCKOCTH
OnepupoBaTh TMOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Boruncnare 00BbEMBI M IUIOMIAMM TOBEPXHOCTEH Tell BpaIeHUS,
' FEOMETPUUECKUX TeJl C MPUMEHEHHEM (popmyT
OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BMHCAHHBIA B cdepy
6.7 OTHMCAHHBIN OKOJIO cephl, cepa, BIUCaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaIeHus
63 BBIYUCHATE COOTHOIICHMS] MEXKIy IUIOMIQASIMH TOBEPXHOCTEH W
' 00BEMamMu MOJOOHBIX Tell
6.9 N3o00paxaTh nzydaemble GUTYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX THCTPYMEHTOB
BrpinonnsaTe (BBIHOCHBIE) IUIOCKME YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpaleHus
W3Brekatb, MHTEPIPETUPOBATH M TPEOOpPA3OBHIBATH WH(MOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UTypax, TMPeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeOMeTpuYecKrue (PaKThl Al PEHICHHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEANoJaralonuXx HECKOJIbKO IIAaroB pEeUIeHHs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B IBHOU (popme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

BrmomaaTe HCﬁCTBHﬂ CJIOKCHUA BCKTOPOB, BBIYUTAHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICH$ITB, KakKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

HpI/IMeHﬂTB IpaBHJIO IIapaJuICICuIcaa npu CJI0KCHHU BEKTOPOB

6.16

OHCpI/IpOBaTL MNOHATHUAMU: ACKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpPA, paBCHCTBO BCKTOPOB, KOOPAMWMHATHBI BCKTOPA,
yroai MExay  BEKTOpPaMH, CKaJIIpHOC  HPOU3BCACHHUE  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEACHHE BEKTOpA Ha YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIIaAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

33.IlaBaTL IIJIOCKOCTh YPAaBHCHHECM B ﬂeKapTOBOﬁ CUCTCMC KOOpANHAT

6.19

Pematp HpOCTCﬁH.IHC reOMCTPpUYCCKUC 3aJa4d Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pemartr 3agaum Ha J0Ka3aTEIbCTBO MaTEMaTHUECKUX OTHOIIEHHH U
HaXO0XXACHUEC T'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HIIN aJIrOpUTMam,
IMPUMCHSA HN3BCCTHBIC METObI npu peICHUU CTaHAAPTHBIX

MAaTEMATHYCCKUX 3ada4

6.21

[IpuMeHATs TpOCTEHIINE IPOTrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBoaUTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, pACIIO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpumeHnsTh mMONydYeHHBIE 3HAHMSA HA TNPAKTUKE: aHATU3UPOBAThH
peanbHbIe CUTyallud W TNPUMEHATh W3YyYCHHBIE IOHATHS B IIpoIiecce
IOMCKA pELICHUSs MaTeMaTu4ecku c(opMyIupoBaHHONH MpPOOIEMBI,
MOJICIIMPOBATh PeajbHbIC CHTYallud Ha S3bIKE TEOMETPUH, UCCIIEI0BATh
MOCTPOCHHbBIE MOJIEIM C HCIIOJIb30BAHHUEM TI'€OMETPUUECKUX MOHATUH H
TeopeM, armapara anreOpbl, peraTh MPaKTHYECKUE 3aa4M, CBSI3aHHBIE C

HaXOKACHUEM I'€COMCTPHUICCKUX BCINYNH




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 TPeOOBAHMSA K NPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
NpoBepPsSIeMOro OCHOBHOI 00pa30BaTeJLHOM NPOrPaMMBbI CPeIHEr0 00111ero
TpeOoBaHus o0pa3oBaHust

Brnanenue meronamMm A0Ka3aTenbCTB, AJITOPUTMAMM PEIICHUS 3a7ad;
yMeHue (GopMysnMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNE,
aKCHOMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPU3HAK, J0KA3aTEIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (hOPMYITUPOBAThH
oOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJb30BaTh METOJ MAaTeMAaTHYECKOW WHIYKLHH;
MIPOBOJIUTh  JIOKA3aTEJIbHbIE PACCYKIEHUA NpPHU PEIICHUH 3aj]ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPAaBUJIBHOCTb  PACCYXKICHUN;  YMEHHE
ONEpPUPOBATH NOHATHUSAMHU: MHOXKECTBO, IMOJMHOYKECTBO, ONEpaluu Haj
MHOXECTBAMHU; YMEHHME HCIIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN
amnmnapar JJI1 ONUCAHMS PEAJIbHBIX IIPOLECCOB U SIBJICHUI U IIPU PELICHUH
3aJa4, B TOM 4YHCIE W3 JPYruX Y4eOHBIX MpPEIMETOB; YMEHHE
OTepupoBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Tpadbl Pa3InYHBIMH

croco0aMu; UCTIOIB30BaTh rpad)bl PH PEIICHUH 3a71a4

YMeHue oneprupoBaTh MOHATUSIMH: HATYPAIBHOE YHCIIO, LEI0E YHCIIO,
CTENEHb C LEJIBIM I10Ka3aTelleM, KOPEHb HATypaJbHOWU CTENEHU, CTEIIEHb
C  palMOHAIBHBIM  IIOKa3aTejleM, CTeNeHb C  JIEMCTBUTEIbHBIM
nokaszarejaeM, Jorapupm 4UHMCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOM3BOJIBHOIO YHCJA, OCTATOK [0 MOJYJIO, PalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypallbHBIX,  LENbIX,
2 paloHalIbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBIIMHA OOIIMI JeTuTenh U HauMEHbIIee
oOuiee kpaTHoe, airopuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO €
pa3IMYHBIMM  NO3UIMOHHBIMM  CHUCTEMAMM  CUHCJICHMS;  yMEHHE
BBITMIOJHATH BBIYMCICHHE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHHH CO
CTENeHsAMHU M JorapudmMamu, NnpeodpazoBaHus IPOOHO-pAllMOHATIBHBIX

BBIPDA)KCHUI; YMEHHE ONEPHUPOBATh INOHATUSAMHU: IOCIIEIOBATEIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpuuecKast Iporpeccus,
OeckOHeUyHO yObIBaroIlass TeoOMETpUYecKass IMpPOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUpoBaTh IOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIAa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3almucH  KOMIUIEKCHBIX 4Hcen (TeoMeTpuyeckas,
TPpUrOHOMETpHUUYecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMU YHWCJIaMH; TPUBOJUTH
IpUMEpPhl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oOIpenenuTenb MaTpULBI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHrne omnepupoBaTh MOHATHUSAMU: pPAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSIMH: TOXAECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; yMEHHE pellaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3IMYHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJla4 ¥ 3aaa4 U3 pas3IndIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOJIMYHOCTh (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HaUMEHbIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKE, HeMIpephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMNOTOTHI rpaduka (DyHKIUH, yMEHHUE
BBIUUCIIAT TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3MIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh NPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBAaHUS (DYyHKIWH,
HAXOJUTh HAMOOJbIIME M HAUMEHbIIWE 3HAYECHUS (YHKIMHA; CTPOUTH
rpa¢Ku MHOTOWJICHOB C HCIIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanu3a; NPUMEHATh NPOU3BOJHYIO IS HAXOXKIEHHUS HAWIY4IIero

pE€iCHuA B IHNPHUKIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX M




¢u3HYecKuX 3a7avyax; HaXOAUTh TUIOMAAN M O0BEMBI (UTY C MTOMOIIBIO
MHTErpajia; NpPUBOJAUTH MPUMEPHl MATEMATUYECKOI'O MOJEIMPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTBHBIX YpaBHEHUI

YMeHue omnepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIHHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHast byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPHYECKUE
¢yHKIMHM, TIOKa3aTenbHas M Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBHINOIHATH NpPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH IS U3yUEHHsI TIPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 JPYTUX YYEOHBIX MMPEIMETOB H
3a71a4 M3 peabHON JKU3HU; BBIPAXaTh (OPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
pelieHns ypaBHEHH, HEPAaBEHCTB M 3a/1a4 ¢ TapameTpaMu; U300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOJXKECTBA pEIICHUH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIE 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPaBEHCTBA M HX
CHUCTEMBI MO YCIIOBUIO 3aJa4M, HMCCIIEOBATh IOJIYYEHHOE PEIICHUE U
OIICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJEINPOBAThH
peanbHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKCHHUS,
YpaBHEHHS, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3a/ayW,
UCCIEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINH PEe3yabTaT

YMeHne onepupoBath MOHATHSIMU: CpeiHee apuMeTuyecKoe, Meauana,
HauOoJplllee M  HAaWMEHblIee 3HAYEHUs, pa3Mmax, JucCIepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPIPETHPOBATh HH(GOPMAIMIO, TMPEACTaBICHHYI0 B Taliuuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MPOLECCOB U
SBJICHUI; TIPEICTABIATh HH(POPMALIHUIO C TIOMOIIBIO TAaOJIMIl U AUArpamM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JlaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4eckux METOJOB U  JJEKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

pacccuBaHud U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh INOHATUSMH: CIy4allHbIA OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTh CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUuecKux METOJOB; MPUMEHSThH
(bopMyJIBl CIIOKEHUS M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJTHOU
BEpOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITHH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHash BeJMYMHA, pacIlpesiesieHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKMJAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIMM pacupelneieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, I0KAa3aTEIbBHOTO W HOPMAaJbHOTO  PpAaCIpENEICHM;
YMEHHE MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpelesieHud Jyis
peleHust 3aaayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAaHUM; YMEHUE INPUBOAUTH HPHUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COUETaHHE, TIEPECTAHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PaCcCyKICHHS IS PEIICHHS 33124,
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NIOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMH: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIVIa, IUIOCKMHA yrod,
JBYI'PAaHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
[apaJUIeIbHOCTh U NEPNEHIUKYISIPHOCT NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMU, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (DAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4YU

10

YMeHue onepupoBaTh MOHATHUSAMH: IUIOUIaab (GUryphl, 00BEM (uUrypsl,
MHOTOTPAaHHHK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleH!s], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU MHPaMM[bI, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, HpU3Mbl, LHUWIMHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYCHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTHh CEUYEHHE
MHOT'OI'paHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U ITOBEPXHOCTH
BpaAICHUs, UX CEUYECHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (PUTYp, CAMOCTOATENBHO
(bopMyJIMpPOBATh OMPEJEIICHUS N3YYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaxX M NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiacCUPUKAUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IOMOJHUTEIbHbIC

MOCTPOCHUS

11

YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuMe TMOMO0MS, TMOMOOHBIE QUTYPHI;, YMCHHE
pacmo3HaBaTh paBHbIC W MOAOOHBIC (PUTYpPHI, B TOM YHCIIE B IPUPOJE,
HCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
IpU pEIIeHWH 3aJad; HAaXOJUTh T€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOImaab, OOBEM) TpPH pEIICHHH 3a1ad H3 APYruxX Y4eOHBIX
NpEeJMETOB M U3 PEaTbHOM KHU3HU; YMEHUE BBIUYUCISATH T€OMETPUUECKHUE
BEJIMYMHBI (AJTMHA, YTOJ, IUIOMAab, OO0BEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS W3yYeHHbIE (DOPMYNBI M METOIBI, B TOM YHCIE: IUIONIAb
MOBEPXHOCTU MHUPAMHBI, TIPU3MBI, KOHYCA, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNieue/a, MUPaMUAAbI, TPH3MBI,
ITMHIpPA, KOHYycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoTI00HBIX (puryp

12

YMeHne onepupoBaTh MOHATUSMU: NMPSMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOM3BEICHHUE, YTOJN MEXKIY
BEKTOPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL  pelICHUS TEOMETPUUYECKHMX 3aJad M 3a]ad JAPYruX Y4eOHBIX

MIPEAMETOB

13

YMeHrne BbIOMpATh TMOAXOMSAIIMN METOH [UIi pelIeHUs 3a1adw;
[IOHMMaHUE 3HAYUMOCTH MATEMAaTUKM B HW3YyYEHUU NPUPOIHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3daKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpUMEPBl  MATCMATHUYCCKUX

MaTeMaTH4eCKOMH HAayKH

OTKPBITHUA  POCCHMCKOMN

u

MUPOBOU




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

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 HarypanbHble 1 nenbie yucna. [Ipu3Haku 1eIUMOCTH HENTbIX YUCET

- Panmonaneuple uucina. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOM, MPOILEHTHI,
. OeCKOHEUHBIEe IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JeHcTBUA ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypajibHON CTENEHU

L4 Crenens ¢ nenbM nokaszateneM. CTeneHs ¢ pallioOHaIbHBIM MoKa3aTeneM. CBoMCTBa
' CTETICHH

Ls CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. [lecaTuyHble U HATypaibHbIE JOTapupMBbI

JeiictButenpHble  uncia. ApudMeTHUECKHE OIepalud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHble BHIYUCIICHUS, PaBUIa OKPYIJICHUS, IPUKKUIKA U OIICHKA
pe3yJibTaTa BbIUMCIEHUN

1.8 [IpeobpazoBanue BeIpaKeHUA

1.9 KommnekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenpie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuueckue ypaBHEHH

24 [TokazarenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 Ienbie n 1poOHO-palIOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEHMS1, HEpPABEHCTBA U CUCTEMBI € TTapaMeTpaMHu

2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeneauTens MaTpULIbI




3 OyHKIMU U TpaduKu
31 Oynkuus, cnocoObl 3amanus ¢yHkun. ['paduk ¢ynkumu. BzanmHO 00paTHBIE
. byukun. YétHple u Heu€THbIe QyHKIMH. [leproanueckue GyHKIUN
OOnacTpe ompeaeneHUs W MHOXECTBO 3HaueHWH @yHkumu. Hymn ¢yHkumu.
19 [IpomMexXyTKM  3HAKOMOCTOSIHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl U MUHUMYMbI GyHKuuu. HauOoinblnee M HauMeHbIllee 3HAYEHUE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HAaTypalbHbIM W IIeNbIM ToOka3areneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaviKk KOPHS 1-0i CTENIEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKu
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
36 Touku paspeiBa. AcuMnTorel TpapukoB ¢GyHKmmid. CBoHcTBa — (QyHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria ClI0XKHbBIX IPOLIEHTOB
4 Havana maTeMaTn4eckoro aHaausa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoHbIE FI€MEHTAPHBIX PYHKIIMMA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOonblIero 1 HauMEHbIIEro 3HaYyeHus (YHKIHMU Ha
OTpe3Ke
4.3 [IepBooOpa3nas. UnTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoXxecTBO, ornepaluu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS




7.5

KoopanHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






