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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 (opMupoBaHHENPEACTaBICHUS 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; KyO0. IlpencraBieHue o NpaBUIbHBIXMHOIOIPAHHUKAX: 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).

ba3oBblesiornyecKkue1eiCTBUA:

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).

Ba3oBblencciienoBare/ibCKueAeiCTBHA:

* 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;

MPEABUACTETPYITHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU 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.
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Ne HaumeHnoBaHuepa3ae/ioB
(uu¢posBbIe)
n/m | TeMIporpaMmbl Bcero KonTtpoabnubiepaborsl | [IpakTnuecknepadoTsl
o0pa3oBaTe/JbHbIEPECYPChI
bu6mmorexa [JOK
1 B 10
BEAICHHE BCTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMBbI€ M TUIOCKOCTH B
) IIPOCTPAHCTBE. 12 | bubnuorexa [IOK
[TapannenbHOCTHIPSIMBIX U https://m.edsoo.ru/1¢209e37
IJIOCKOCTEH
3 [lepneH UKy ASAPHOCTHIPSAMBIX 12 bubnuorexa LIOK
Y IUIOCKOCTEN https://m.edsoo.ru/1¢209¢37
4 VYrisl MeXAy NPSMBIMU U 10 1 bu6nuorexa LIOK
INIOCKOCTSAMU https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
> Mrororpariici 1 ! https://m.edsoo.ru/1¢209e37
bu6moreka [IOK
N 1
6 OOBEMPIMHOrOTPaHHHKOB ? https://m.edsoo.ru/1¢209e37
7 IToBTOpEeHUE: ceyeHus, 4 1 bu6nuorexa LIOK
PacCTOSHUSA U YIJIbI https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB 68 5 0
I10 ITPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KIIACC

KoaunuyecTBOUYacoB D1eKTPOHHBIE
Ne HaumenoBanuepasjae/ion
(uugposbIe)
n/m | M TeMOporpamMmbl Bceero Koutpoabubiepaborsl | IlpakTnueckuepadoTsl
o0pa3oBaTe/ibHbIepeCypPChl
bu6mmorexa [JOK
1 T 12
C/TaBpATIEHIA https://m.edsoo.ru/1¢209e37
N bu6mmoreka [{OK
2 06 5 1
PEMBITEN https://m.edsoo.ru/1¢209¢37
3 BexTops! 1 koopAMHATHI B 10 | bubmuorexa [IOK
[IPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHnue, 06001IeHNE, . 1 bu6mmoreka [JOK
CHCTeMaTH3aIUI3HaHUH https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBOo4acos
aTan3yud IeKTPOHHbIeNU(POBHLICOOPA3OBATEI
n/ | Temaypoka Bce | Kontpoubusiep | IlpakTnueckuep A y P uupp P
eHus bHbIEPECYpPCHI
n ro 200ThI 200ThI
OCHOBHBIE TOHATHSA
CTEPEOMETPHUU: TOUKA,
npsiMasi, TII0CKOCTb,
npoctpaHcTBo. [IpaBuna
n300pakeHHsl Ha 1 bubmuorexa [JOK
PHUCYHKAX: U300paKeHUs https://m.edsoo.ru/aecc77cd
IUIOCKOCTEIA,
napajuieIbHbIX TPSIMBIX
(OTpe3KOB), CepeIUHBI
OTpe3Ka
Iloustns:
IepeCeKaroIIecs
0CKOC 1 bu6mmoreka [JOK
LT TH
’ https://m.edsoo.ru/2d8a9¢99
MIEPECEKAIOIINECS MpAMast
U INIOCKOCTD
IlousTns:
IepeCceKaroImecs
0CKOC 1 bu6mmoreka [JOK
LT TH
’ https://m.edsoo.ru/db685¢73
MEPECEKAIOIINECS MpAMast
U INIOCKOCTD
3HAKOMCTBO C
JO— 1 bu6mmoreka [JOK
MHOTOI'paHHHUKAMU
p ’ https://m.edsoo0.ru/a63959ed
n300pakeHue



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed

MHOTOTPAaHHUKOB Ha
pHUCYHKaxX, Ha
MPOEKIMOHHBIX YepTexkax

HauanbHbie cBeneHus O
KyOe 1 mupamuje, ux
Pa3BEPTKU U MOJAEIH.
Ce4eHUAMHOTOrpaHHUKOB

bu6mmorexa [JOK
https://m.edsoo.ru/b30dff38

HauanpHble cBefeHUs 0
Ky0Oe u nupamuze, ux
Pa3BEPTKU U MOJAEIH.
CeueHUsIMHOTOTPaHHUKOB

bu6mmoreka [JOK
https://m.edsoo.ru/3d8ffd32

ITousarue 06
AKCHOMATHYECKOM
MOCTPOCHUHU
CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPUH U
CJIEICTBUS U3 HUX

bu6mmoreka [JOK
https://m.edsoo.ru/Occ5c4fe

ITonstue 06
aKCHOMATHYECKOM
MOCTPOCHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUHN U
CIEJCTBHS U3 HUX

bu6mmorexa [JOK
https://m.edso0.1ru/239¢8cb4

ITonsiTue 06
aKCHOMAaTHYECKOM
MIOCTPOCHUH
CTEPEOMETPHUH: aKCHOMBI
CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

bub6mmoreka [{OK
https://m.edsoo.ru/65¢6b106



https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

[Moustue 00

AKCHOMAaTHYECKOM

10 MIOCTPOEHUHU bubnuorexa [JOK
CTEPEOMETPUU: AKCUOMBI https://m.edsoo.ru/258fc245
CTEPEOMETPUU U
CJEICTBUS U3 HUX
B3anmuoe pacnonoxxenue
HpPSIMBIX B IPOCTPAHCTBE:

1 nepeceKaronmecs, bubnuoreka [IOK
HapajuIe/IbHbIE U https://m.edsoo.ru/1a2520f6
CKpEIIMBAIOIINECS
npsiMble
[TapanienbHOCTh IPSIMBIX
Y IJIOCKOCTEN B
IIPOCTPAHCTBE:

12 HzpanieanHe IIpsIMBIE B bubmmorexa LIOK

https://m.edso00.ru/93ad36b3
IIPOCTPAHCTBE;
[apajuIeIbHOCTD TPEX
MPSIMBIX
[TapannenbHOCTH MPAMBIX
Y TJIOCKOCTEN B
13 MIPOCTPAHCTBE: bubmmorexa [IOK
. https://m.edsoo.ru/ee1d19b9
[TapamienbHOCTE IPAMOM
U TIOCKOCTH
VYol ¢
14 COHAIPABJICHHBIMUCTOPOH bubmmorexa LIOK
https://m.eds00.ru/9f4071b9
amu
15 VYron mexay npsiMbIMU B bubnuorexa [JOK

IPOCTPaHCTBE

https://m.edsoo.ru/fe733862



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862

VYron Mexay NpsMbIMU B

bu6morexa [JOK

16
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapamienbHOCTBIIIIOCKOCT
17 cif: bubnmnorexa [JOK
' https://m.edsoo.ru/2e 18255
napajuieIbHBICTNIOCKOCTH
18 CaoiicTBanapayiieIbHbIXIT bubnuoreka [IOK
JIOCKOCTEM https://m.edsoo0.ru/e504d656
IIpocreiimne
IIPOCTPAHCTBEHHbIE
19 (GUTyphI Ha TIOCKOCTH: bubmorexa HOK
P ' https://m.edsoo.ru/4a28dc02
TeTpas’ap, Kyo,
napajiejaenumnes
bu6mmoreka [IOK
20 I1 i
OCTpOSHHECEREIH https://m.edsoo.ru/1d434d0f
bu6mmoreka [JOK
21 II i
OCTPOCHHECCHEHIH https://m.edsoo.ru/ec26fesd
KonTponbhas pabota no
teme "[Ipsmele n
2 IUIOCKOCTH B bu6mmoreka [JOK
MPOCTPAHCTBE. https://m.edsoo.ru/9a0a9%e56
[TapamienbHOCTBIIPSAMBIX
U TUI0CKOCTEH"
[lepnieH UKy PHOCTD
7 IIPSIMOM U IIOCKOCTHU: bubnuoreka [IOK
MEPHEHINKYIIAPHBIE https://m.edsoo.ru/b19f6asd
MpsIMbIE B IPOCTPAHCTBE
[IpsimMble napasnienbHbie U
bu6mmoreka [JOK
24 NEPIEHANKYIISIPHBIE K

IIJIOCKOCTH

https://m.edsoo.ru/0ac11c95



https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

[IpsiMble mapasienbHbIe U

bubmnoreka [IOK

25 NEePIEHANKYIJISIPHBIE K
PTICHIHMKY AP https://m.edso0.ru/ba545966
IJIOCKOCTH
[Ipu3nak BuG OK
26 NEePIEHANKYISIPHOCTH nommoreka I
| https://m.edsoo.ru/f85bfc46
MPSIMOM M TUIOCKOCTH
[Ipu3naxk Bu6 OK
27 NEPIEHAUKYISIPHOCTH nommorexa I
N https://m.edso0.ru/79165d15
MPsIMOM M TNIOCKOCTHU
Teopema o psMoi BuG OK
28 NEPIEHANKYISAPHON nonmotexa [
https://m.eds00.ru/635¢5087
IUIOCKOCTH
Teopema o npsimMoi BuG OK
29 MEePICHIUKYISIPHOMN nomoreka L
https://m.edsoo.ru/bd37458
IJIOCKOCTH
Teopema o npsimoit Bu6 OK
30 NEePIEHANKYISIPHON nommoreka I
https://m.edsoo.ru/7d18834b
IJIOCKOCTH
IlepnieHuKymsp u
HAKJIOHHBIE: PACCTOSHUE Eub OK
31 OT TOYKH J0 IIOCKOCTH, ubmorexa L
. https://m.edsoo.ru/33¢477d3
paccTosiHUE OT MPSIMOU 10
IJIOCKOCTH
[lepnienukymsp u
HAKJIOHHBIE: PACCTOSHUE Eub OK
32 OT TOYKH J0 IOCKOCTH, ubsmorexa L

paccTosiHue OT MPAMOU 110
IUIOCKOCTH

https://m.edsoo.ru/66fefadd



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd

Ilepnenaukynsap u
HAKJIOHHBIC: PACCTOSHHE

33 OT TOYKH J0 INIOCKOCTH bubmorexa HOK
A L https://m.edsoo.ru/a5b7b8e3
paccTOSHUE OT MPSIMOM 10
IJIOCKOCTH
Ilepnenaukynsap u
HAaKJIOHHBIE: PACCTOSTHUE
34 OT TOYKH J0 INIOCKOCTH bubmorexa HOK
A L https://m.edsoo.ru/dbee22bc
paccTOsHUE OT MPSIMOM 10
IJIOCKOCTH
VYrsl B IPOCTPAHCTBE:
35 TOJI MEXKIY IPSMOM B bubmorexa HOK
y Ay 1P https://m.edsoo.ru/6b61b2b4
IUIOCKOCTBIO
BYT'PaHHBINA yTOI,
36 fHIZegHLIﬁ an bubmorexa LOK
y https://m.edsoo.ru/5fa0b3ce
JIBYTPAHHOTO yTJia
BYT'PaHHBIN YTOJI,
37 fmi]egﬂblﬁ r(})]n bubmorexa LOK
Y https://m.edsoo.ru/c7c777ed
JIBYTPAHHOTO yTJia
[lepneHANKYISAPHOCTD
13 IJIOCKOCTEN: IPU3HAK bubnuorexa [JOK
HEPHEHINKYIAPHOCTH https://m.edsoo.ru/ec3e2da3
JIBYX ITJIOCKOCTEMN
[leprieHAMKYASIPHOCTH
39 MJIOCKOCTEH: IPU3HAK bubnuoreka [IOK
HEPHEHINKYIAPHOCTU https://m.edsoo.ru/ed9e2a8e
JIBYX IJIOCKOCTEMN
40 [leprieHANKYASIPHOCTH bubnuorexa [JOK

IUIOCKOCTEH: IIPpU3HAK

https://m.edsoo.ru/ba75dc57



https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57

HNEPIEHIUKYIAPHOCTH
JIBYX TIJIOCKOCTEM

A1 Teopema o bubnuorexa [IOK
TPEXTIEPIICHINKYISIPAX https://m.edsoo.ru/e4972cdc
4 Teopema o bubnuorexa [JOK
TPEXIIEPIICHIUKYISIPAX https://m.edsoo.ru/52188a7d
43 Teopema o bubmumorexa [IOK
TpEXNEPIICHANKYJIISIPAX https://m.edso00.ru/9f246736
KonTtponsHas pabora no
TeMaM
44 "IlepneHIUKYISIPHOCTb bubnuorexa LIOK
MPSIMBIX U TJIOCKOCTEH" 1 https://m.edsoo.ru/5b971ef3
"VYrael MeXIy OpsIMBIMU U
mockocTsmMu"
[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI
MHOTOT'PaHHHKA,
45 BBIITYKJIbIE U HEBBITYKJIbIE bubmmorexa HOK
https://m.edsoo.ru/2d24e873
MHOTOI'PAHHUKU;
pa3BépTKa
MHOTOIpaHHHKA
IIpu3ma: n-yronpHas
MIPU3Ma; TPaHu U
OCHOBaHUS IPU3MBI;
46 npsiMasi 1 HaKJIOHHAas bubmorexa HOK
https://m.edsoo.ru/b4ad63ad
pU3MBbL, OOKOBas U
MOJIHASI TOBEPXHOCTh
MPU3MBbI
47 [Tapannenenunen, bu6mmoreka [JOK



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

IPSIMOYTOJIBHBIN
napauleJIenuIe U €ro
CBOICTBa

https://m.edsoo.ru/8a7be683

48

IInpamua: n-yroybHas
NUpaMuJia, TpaHy U
OCHOBaHUE MUPaAMUJIbL;
OOKOBas U MOJIHAs
MOBEPXHOCTh TUPAMHU/IBI;
IIPABWJIbHAS U yCEUEHHAs
nupaMua

bu6mmoreka [{OK
https://m.edsoo.ru/fblcd0as

49

IIpaBunbpHbIE
MHOTOTPaHHUKU: TIOHATHE
IIPABWJIBHOTO
MHOT'OTPaHHMKa;
IIPaBWJIbHAS IpU3Ma U
IpaBWJIbHAs TUPAMUJIA;
IIPABWJIbHAS TPEYTOJIbHAS
NUpPaMUJIa U IPAaBUIbHBIN
TeTpa’ap; Kyo

bu6mmoreka [IOK
https://m.edsoo0.ru/074c8865

50

IIpencraBnenue o
IIPABUJIBHBIX
MHOT'OI'PAHHUKAX:
OKTa’Ip, JOAEKAd AP U
HKOCadIp.

bu6mmoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

Cummerpus B
IIPOCTPAHCTBE:
CUMMETPHUSI OTHOCUTENIBHO
TOYKH, PSIMOI,
IJIOCKOCTH.

bu6nmoreka [JOK
https://m.edsoo.ru/b9e777d9



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9

DNeMEHTHICUMMETPUH B
NUpaMuaax,
napaJulesenunesax,
NPaBUIBHBIXMHOT OT PAHHH

Kax
Brranciaenne »iieMeHTOB
52 MHOTOTPAaHHUKOB: péOpa bubmorexa HOK
p - beopa, https://m.edsoo.ru/6¢cdbecef
JIUArOHAJIN, YTJIbI
ITinomaas 60KOBOM
MMOBEPXHOCTH U MOJHOU
MTOBEPXHOCTHU MIPSMOI
53 MIPU3MEI, TIOIIATh bubmorexa HOK
p T tas https://m.edsoo.ru/37d84157
OCHOBaHUH, TEOpeMa 0
OOKOBOM IMOBEPXHOCTH
MPSMOU MPU3MBI
ITmomans OOKOBOK
MMOBEPXHOCTH U
MMOBEPXHOCTH TIPABUIILHOM
54 NUPaMHUIBI, TEOPEMA O bubmorexa HOK
PaMHIbL, TCOP . https://m.eds00.ru/5603e30b
IJIOIIaaN OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
TTUPAMH/TBI
55 KonTponbhas pabota no bubnuorexa [JOK
teme "MHororpanHuku" https://m.edsoo.ru/a95f5c04
b K
56 ITorsaTHE0000BEME mommorexa 110
https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
57 00
DEMITHpaMHIE! https://m.edsoo0.ru/235171b3
58 O0BEMIIIPaMUIBI bu6mmoreka [JOK



https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3

https://m.edsoo.ru/f47dfefd

. bubmuorexa [JOK
>9 ObnEmmipammL! https://m.eds00.1ru/79¢10312
N bu6mmoreka [IOK
60 ObbeMmmpami b1 https://m.edsoo.ru/2faade3f
N bu6mmoreka [JOK
61 OGbEMmpH3MbI https://m.eds00.ru/79853608
N bubmuoreka [JOK
62 OObEMmpH3MbI https://m.edsoo.ru/1e053890
. bu6mmoreka [JOK
63 ObbEMmpH3MBI https://m.edsoo.ru/482d3f51
KonTtponsHas padora no
64 teme "OOBEMBI bubmmorexa LIOK
" https://m.edsoo.ru/28a6573¢
MHOTOT'PAaHHUKOB
[ToBTOpenue, 0000IIEHNE
65 cUCcTeMaTHu3alys 3HaHUH. bu6mmoreka [JOK
IToctpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOT'PaHHHUKE
[ToBTOpenue, o6o0IIeHNE
cHUCTeMaTH3alvs 3HaHHUH.
Brruucnenue paccTosHUMN:
MEX BYMS TOUKaMH,
66 oT T(J)IIZIKII/II Zo MPSIMOH, OT bubmmorexa [IOK
https://m.edsoo.ru/f7792ba9
TOYKH JI0 TJTIOCKOCTH,
MEXITY
CKPEIIUBAIOIIIMUCS
PSMBIMHU
67 NroroBaskoHTponbHasIpad bubnuorexa [IOK

oTa

https://m.edsoo.ru/b9146bc0



https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
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https://m.edsoo.ru/b9146bc0

68

[ToBTOpenue, 06001IeHNE
cHCTeMaTH3aIus 3HaHUH.
Brruucienue yrios:
MEXIY
CKpELIMBAIOIIMMUCS
IIPSIMBIMH, MEXKIY IIPSIMOU
1 IIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YIJIOB
MC)K)Iy IIJIOCKOCTAMUAU

bu6mmoreka [IOK
https://m.eds00.1ru/56765e8b

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/56765e8b

11 KIIACC

Ne Kosaun4yecTBouyacoB
0/ | Temaypoxa Bee | KoHTposbHbIep TMpakTiaecknep JaTauzyde | DJekTpoHHblenU(pPOBBLIEOOPa3OBaTE/Ib
n ro a00ThI a00ThbI HusA HBICPECYPCRI
Cdepa u map: ueHtp,
panuyc, TuaMeTp; | bubnmnoreka [JOK
ILI0IIAAb https://m.edso0.ru/0341bc2b
MOBEPXHOCTHU CEPbI
Bzaumnoe
pacrosiosxeHue chepbl
1 IIOCKOCTH; | bubnuoreka [JOK
KacaTejbHas https://m.edsoo.ru/bed12a43
MJIOCKOCTH K cdepe;
TI0MAbL Chephl
H3ob6pakenue cepsl,
mapapHa HJIOCKO%J)TE. 1 bubmorexa HOK
https://m.edsoo.ru/bc 1572
Ceuenusimiapa
Hunuaapudeckas
MOBEPXHOCTb,
oOpa3syroliue
unﬁngapnqecxoﬁ 1 bubmorexa [TOK
https://m.eds00.ru/6054b8cl
MOBEPXHOCTH, OCh
UWJIMHIPUYECKOMN
MMOBEPXHOCTHU
Hunusap: ocHOBaHUS
1 OOKOBas | bub6nuoreka [JOK
TMOBEPXHOCTB, https://m.eds0o.ru/188f6216
o0Opa3syromas 1 oChb;



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216

MJI01a s OOKOBOM U
MOJTHOM TOBEPXHOCTHU

N3obpaxenue
LWIMHIpPA Ha
miockocty. Pazséprka
nuuHApa. CeueHus

bubmmoreka [IOK

6 i https://m.edsoo.ru/016e25eb
(TUTOCKOCTHIO,
napajuieJIbHON WIn
NEePHEHANKYISIPHON
OCH LIWJIMH]IPA)

Konnueckas
MIOBEPXHOCTb,
7 Eggii};fi;e but6mmoreka [{OK
https://m.edsoo.ru/c94ba09b
MOBEPXHOCTH, OCh U
BEPIINHA KOHUYECKOMN
MOBEPXHOCTHU
Konyc: ocHoBaHue u
BEpUINHA,
3 oBpasyIomas i ock; bubmmoreka [JOK
5 https://m.eds00.ru/897dd3b2
JI01a b OOKOBOM U
IIOJIHOM ITOBEPXHOCTHU
Y ceu€HHBIN KOHYC:

9 oOpa3yromiue u bubnmnoreka [JOK
BBICOTA; OCHOBAHUS U https://m.edsoo.ru/1468bab3
0OO0KOBas MOBEPXHOCTh

10 N306paxeHne Konyca bubnuoreka [JOK

Ha IIJIOCKOCTH.

https://m.edsoo.ru/Obdelbe8



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

Pa3BépTka KoHyCa.
CedeHnus KoHyca
(TUTOCKOCTHIO,
NapajuieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOIALLEH uepe3
BEPILUHY)

11

KoMOunanus ten
BpallleHUs U
MHOTOTPaHHHUKOB

but6mmoreka [JOK
https://m.edsoo.ru/3cefl10e5

MHoOrorpaHHuk,
OTHMCaHHBIN OKOJIO

cthepsr; chepa,

but6mmoreka [{JOK

12 BIIMCAHHAas B https://m.eds00.1u/0b136158
MHOTOTPaHHHK WU B
TEJIO BpaIlEHUS
[Moustre 06 00BEME.
13 OCHOBHBIE CBOMCTBA bubnnorexa LIOK
. https://m.edsoo0.ru/26a03fb7
00BEMOB Tel
14 O6béMUMINHIIPA, bu6nmoreka [IOK
KOHyca https://m.edsoo.ru/5513d87b
15 O0bEM mapa u bubnmnoreka [JOK
106 chepsl https://m.edsoo.ru/d189bde2
ITonoGHbIE TENA B
IIPOCTPAHCTBE.
PoctP bubnuoreka [IOK
16 COOTHOILIEHUS MEKTY

IJIOIAISIMU
MTOBEPXHOCTEN,

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

00BEMaMHU TTOOOHBIX
TEen

KonrtponsHas padora
no temam "Tena

bubnuoreka [JOK

17 BpanieHus" u https://m.edsoo.ru/4a33al8ab
"O6bems! Ten"
13 Bekrop Ha m10ckocTi bubnumoreka [IOK
U B IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cnoxenue u bubmmorexa [IOK
BBIYUTAHUEBEKTOPOB https://m.edsoo.ru/23{4f089
20 YMHOXEHUEBEKTOPAH bubnmnoreka [JOK
a4nCIio https://m.edsoo.ru/dee379¢b
Pasnoxxenue BekTopa
110 TpEM
21 HEKOMIUIaHApHBIM bu6muoreka [IOK
BEKTOPaM. https://m.edsoo.ru/a28fd74e
[IpaBuonapannenenu
nena
Pemenue 3amau,
CBSI3aHHBIX C
22 IIPUMEHEHUEM ITPaBHII buommorexa LIOK
N . https://m.edso0.ru/5a827900
NeicTBHi ¢
BEKTOpaMHU
Koopaunarso-
” EZE:E;:H MetoTipH bu6muoreka [IOK
https://m.edsoo.ru/d3alfe30
FeOMETPUUYECKUX

3a1a4



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30

[IpssmoyronbpHas
CHUCTEMa KOOPJIMHAT B

24 MPOCTPAHCTBE. bubmuoreka [JOK
Koopaunatsl BekTopa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1auu B
KOOpPJIMHATAX
Yron mexny
BEKTOpPaMH.

75 CralspHOE bubnuorexa [JOK

P https://m.edsoo.ru/725effc4
MIPOU3BEJICHUE
BEKTOPOB
Brruucnienue yrios
26 MEXKly TIPSIMBIMHU 1 bubmorexa HOK

Ay TP https://m.edsoo.ru/8efbe78e
IJIOCKOCTSIMU
KonTponbnas pabora

7 no teme "BekTopsl u bu6mmoreka [IOK
KOOPAWHATHI B https://m.edsoo.ru/77¢22fc5
npocTpaHcTBe"

IToBTOpEHME,

000011eHNe U

cHUCTEeMaTH3aIus

. bubnuorexa [JOK
28 3HaHUl. OCHOBHBIE
https://m.edsoo.ru/1780basd

burypsl, GpakTsl,

TEOpEMBI Kypca

MIaHUMETPUHI

IToBTOpEHME,
29 0000mIeHNE 1 bubmmorexa [IOK

CHUCTCMAaTHU3alusia
3HaHui. OCHOBHBIE

https://m.edsoo.ru/078cd 184



https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

burypsl, QpaxTsl,
TEOpPEMBI Kypca

TJIAaHUMETPUHI
IToBTOpEHME,
000061IeHNE 1

30 CHCTEeMaTH3aIUs bubnuorexa [JOK
3HaHWUU. 3aga4u https://m.edsoo.ru/7491efe0
TUTAHUMETPHH
METO/Ibl UX PEIICHUS
IToBTOpEHME,
00600mIeHNE 1

31 cHUCTeMaTH3alus bu6mmoreka [IOK
3HaHUN. 3aga4u https://m.edsoo.ru/4dffda97
TUTAHUMETPHH U
METO/bl UX pEUICHUs
IToBTOpEHME,
00001IeHNE N
cHUCTEeMaTH3aIus

32 3HaHU. OCHOBHBIE bubmorexa [OK

https://m.edsoo.ru/74b2ad91

burypsl, QaxTsl,
TEOpEMBI Kypca
CTEPEOMETPUU

1 W TOroBasikoHTpoIbHA bubnuorexa [JOK
spabota https://m.edsoo.ru/ec24dfc2
[ToBTOpEHME,

34 0000MmeHne u bu6mmoreka [IOK

cucTEMAaTHU3aIHA
3HaHUU

https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OBILEE KOJIMYECTBO
YACOB I10
[TPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KIIACC

KonnpOBepﬂeMorope3yanaTa

IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUS
OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMBbI CpeIHEro
0011ero 00pa3oBaHusA

I'eomerpus

7.1

OHepI/IpOBaTB MOHATHUAMU: TOYKA, IIpAMasd, MIIOCKOCTb

7.2

HpI/IMeHHTB AKCHUOMBbI CTCPCOMCTPHH MU CICACTBHA U3

HUX IIPpU pCHICHUN T'COMCTPUUCCKHUX 3ada4d

7.3

OHepI/IpOBaTb IOHATHUAMU napajajiCJIbHOCTb u

NCPICHAUKYJIAPHOCTD IPAMBIX U IUIOCKOCTEH

7.4

KnaccudunupoBaTs B3aMHOE PACIIOIOKEHHUE MPSMBIX U

IJIOCKOCTEH B IPOCTPAHCTBE

7.5

OnepupoBaTh MNOHATUSAMU: JBYTPaHHBIA YIroJ, TpaHU
JIBYTPaHHOTO yria, peOpo IBYTPaHHOIO YIJia, TMHEHHBIN
yroj JABYIPaHHOI'O yIJIa, IpajyCHas Mepa IBYTPAHHOIO

yria

7.6

OHCpI/IpOBaTI) IMOHATHUAMU: MHOI'OI'PAaHHUK, BBIHYKHBIﬁ n
HCBBIHyKHLIﬁ MHOTI'OI'paHHUK, OJICMCHTHI

MHOI'OrpaHHUKa, HpﬁBHJ’IBHBIfI MHOT'OIrpaHHUK

7.7

Pacno3naBartn OCHOBHBIC BH/JIbI MHOI'OIrpaHHHUKOB

(mupamuga, mpusMa, MPSMOYTOJBHBIN MapaieNenumne],
Ky0)

7.8

Knaccudummponartsb MHOT'OTPaHHUKH, BbIOMpast
OCHOBaHMSA I  KiIacCUpUKAauuu  (BBITYKJIbIE |
HEBBITYKJIbIE MHOTOT'PaHHHKH, NpaBUJIbHbIC
MHOTOTPAaHHHUKH, TpsIMble M HAKJIOHHBIE MPHU3MBI,

napaJuiesenuIe/1bl)

7.9

OnepupoBaTh NOHATUSAMU: CEKyLIasi INIOCKOCTh, CEUEHUE

MHOTI'OrpaHHUKOB




7.10

OOBSCHATD MIPUHIATIBI MIOCTPOEHUS CEYEeHUI

MHOT'OI'paHHUKOB, UCTIOJIB3Ys METOJ CIICAOB

7.11

CtpouTh ceueHHs] MHOTOTPAHHUKOB METOJOM CIIEJOB,
BBITIOJIHATH (BBIHOCHBIC) TIJIOCKHE YEPTEHKHU U3 PUCYHKOB

IPOCTBIX 00BEMHBIX (UTyp: BUJ CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3amaum Ha HAXOXKIEHUE T'€OMETPUUYECKHUX
BEIMYMH 1O oOpas3laM WIM aJIropuTMaMm, NPHUMEHss
U3BECTHBIE AHAJUTUYECKHE METOAbl IIPU PEIICHUU
CTaHJAPTHBIX MAaT€MAaTHYECKUX 3aJa4 Ha BBIYKCIICHHE
pacCTOSHUM MEXIAy JOBYMsl TOYKAMM, OT TOYKH JO
npsAMOM, OT  TOYKM O  IUIOCKOCTH,  MEXIY

CKPCHIUMBAOIIUMHUCA ITPAMBIMHA

7.13

Pemarp 3amaum Ha HAXOXKICHUE T'€OMETPHUUYECKHUX
BEJIMYUH 1O oOpa3laM WIM alIropuTMaMm, MPUMEHss
U3BECTHBIC AHAJUTUYECKHE METOAbl IIPU PEIICHUHU
CTaHJApPTHBIX MATEMaTHYECKHUX 3a/ad Ha BBIYHMCIECHUE
YIJIOB MEXAY CKPEHIUBAIOUIMMUCS MPSIMBIMU, MEXKIY
OpsAMOM UM IUIOCKOCTBIO,  MEXAY  IUIOCKOCTSMH,

JBYTPaHHbBIX YIJIOB

7.14

Beruucnsate 00bEMBI W TUIOHMIAAM  TIOBEPXHOCTEH
MHOTOTPaHHHUKOB (MIpU3Ma, MHpaMUAa) ¢ MPUMEHEHUEM
(dhopMyJ1, BBIUUCIATH COOTHOMICHUS MEXIY IJIOMIAIIMU

HOBCpXHOCTCfI, 00BbEMaMu HO,Z[06HBIX MHOT'OT'PpaHHUKOB

7.15

OHepI/IpOBaTB MNOHATHUAMU: CUMMCETPHUA B IMIPOCTPAHCTBE,
HOEHTP, OChb W IINIOCKOCTb CHMMCETPHUH, LCHTP, OCb U

IUIOCKOCTh CUMMETPUHN (UTYPHI

7.16

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH
MH(OPMALIMI0O O MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX

¢burypax, nIpeJCTaBICHHYIO Ha YepTekaxX U PUCYHKaxX

7.17

[IpumensaTp reomeTpuyeckue (akTbl [UIsl  pELICHUs
CTEPEOMETPUUECKUX 3aj1ad, MpeAnoIararoumx
HECKOJIBKO IIaroB PeHIeHUs], €CJIU yCIOBUS MPUMEHEHUS

3aJaHbl B IBHOH (opme

7.18

IIpuMeHATH npoCTEHIIME NPOrpaMMHBIE CPEACTBA U

SJICKTPOHHO-KOMMYHHUKAIITMUOHHBIC CHCTCMBI npu




PEIICHUU CTCPCOMECTPHUYCCKUX 3a0a4

7.19

[IpuBoauTH IIPUMEPBI MaTE€MaTHYECKUX
3aKOHOMEPHOCTEH B IPUPOJE U KU3HH, PACIO3HABATHb

MPOABJICHUC 3aKOHOB I'€COMETPHUHN B UCKYCCTBC

7.20

[IpuMeHaATh TONy4YEHHBIE 3HAHUS HAa  IPAKTHUKE:
aHAJIM3UPOBATh pEalbHbIE CUTyallUd U TNPUMEHSTH
W3YUYEHHBIE TIOHSTUSI B TIPOLIECCE TOUCKA PEIICHHS
MaTeMaTHYeCKH chopMyIUPOBaHHON pOOJIEMBI,
MOJCJIUPOBATh  peajbHble  CUTyallMM Ha  SI3BIKE
TeOMETPHUM, HCCIEA0BaTh IOCTPOCHHBIE MOJAETU C
WCIIOJIb30BAHUEM T'E€OMETPUUYECKUX TMOHSATUU U TEOpEM,
anmapara anreOpbl, pelaTth MpPaKTHYEeCKHe 3a/]ayu,

CBA3aHHLIC C HAXOXACHUCM I'COMECTPUICCKUX BECIIMYNH

11 KJIACC

Koanposepsiemorope3syistaTa

IIpoBepsiemble npeAMeTHBIC Pe3yJabTAThl 0CBOCHUS
OCHOBHOI1 00pa30BaTEJIbHOM IPOrPAMMBI CPEAHET0
o0uero oopa3oBaHus

I'eomeTpus

6.1

OnepupoBatb HNOHSTUSMU: LUMJIMHIPUYECKast
MIOBEPXHOCTb, oOpa3zyroriue LWJIMHIPUYECKON
MOBEPXHOCTH, LWJIMHAP, KOHUYECKass MOBEPXHOCTb,
oOpasyionie  KOHMYECKOW  IOBEPXHOCTH,  KOHYC,

chepudeckas MoBepxXHOCTh

6.2

Pacnio3naBate Tena BpameHus (MUIUHAP, KOHYC, cdhepa

U 11ap)

6.3

OOBACHATH CIIOCOOBI TIOJIYUCHUA TCII BpallICHUS

6.4

KnaccudunupoBate B3auMHOe pacroioxeHue chepbl u

IIJIOCKOCTH

6.5

OnepupoBaTh IOHATUAMU: apoBOM CETMEHT,
OCHOBAaHHME CErMEHTA, BHICOTA CErMEHTA, IIapOBOM CJIOM,
OCHOBaHHUE IIApOBOIO CJIOS, BHICOTA IIAPOBOTO CIIOS,

IapOBOM CEKTOP

6.6

Beruucnsate 00bEMBI M TIJIOMIAHM TOBEPXHOCTEH TEJ




BpamcHus, TCOMETPUYCCKUX TEI C TNPUMCHCHHEM

popmyn

6.7

OmnepupoBaTh NMOHATUSAMU: MHOTOI'PAaHHUK, BIIUCAHHBIN B
cdepy U ommcaHHBIN OKOJIO cdepsl, chepa, BIHCaHHAS B

MHOTI'OI'paHHUK HJIM TCJIO BPAIllCHUA

6.8

Brrancaars COOTHOLICHHA MCKOY IIomaasaMun

MOBEPXHOCTEN U 00hEMAMHU TTOTOOHBIX TE

6.9

N3obpaxkaTh wu3yuaemble (QUTYpBl OT pPYKH H C

MIPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB

6.10

BBImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKH U3 PHCYHKOB
MPOCTBIX 0OBEMHBIX (UTYp: BUA CBEPXY, COOKY, CHH3Y;

CTPOUTH CCUCHUA TCJI BpalllCHUA

6.11

W3Bnekatb, UHTEPIpPETHUPOBaThH U MNPEoOpPa3OBHIBATh
HHPOPMALIMIO O TPOCTPAHCTBEHHBIX I'€OMETPHUYECKUX

¢durypax, IpeJCTaBICHHYIO Ha YepTekax U PUCYHKax

6.12

[IpumensTb reomeTpuyeckue (axkTbl ISl  pELICHUS
CTEPEOMETPUYECKUX 3aj1ad, IIPEANOJIAraroIuX
HECKOJIBKO IIarOB PELICHUs, €CIIA YCIOBHs NPUMEHEHUS

3a/1aHbl B ABHOU popme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonssaTh ,I[efICTBI/IH CJIOKCHHUA BCKTOPOB, BBIYMTAHUA
BCKTOPOB MU YMHOXCHHA BCKTOpAa Ha YUCIIO, O6”I>$ICH5[TB,

KAaKUMU CBOMCTBAMHU OHU 00JIaar0T

6.15

[IpumeHsTh MpaBUiIO Napajulejenunena npyu CI0KEHUU

BEKTOPOB

6.16

OHepI/IpOBaTB MOHATHUAMU: AOCKAPTOBBI KOOPAMHATHI B
MIPpOCTPAHCTBC, BECKTOP, MOAYJIb BCKTOpA, pPaBCHCTBO
BCKTOPOB, KOOpAWHATBI BEKTOpA, yroi MCKOY
BCKTOpaMH, CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BCKTOPLI

6.17

Haxomuts cymmy BEKTOPOB M IIPOU3BEAEHUE BEKTOPA Ha
4hCJIO,  Yrojd  MEXAY  BEKTOpaMH,  CKaJspHOE
IIPOU3BENICHNE, pPAcKIagbplBaTb BEKTOp IO  JIBYM

HCKOJUIMHCAPHBIM BEKTOpaM

6.18

3a,Z[aBaTB IIJIOCKOCTb YPAaBHCHUCM B HeKapTOBOﬁ CHUCTCMC

KOOpAWHAT




6.19

Pemate nmpocteiilmne reomeTpudeckue 3anadd Ha

MNPUMCHCHUC BCKTOPHO-KOOPAUHATHOI'O MCTOAa

6.20

Pemrate 3amaum Ha OOKA3aTEIHLCTBO MAaTEeMATHYCCKHX
OTHOIIICHUN M HaXO0XJICHUE TCOMCTPHUYCCKUX BCIINYUH
110 o6pa3uaM I aJIrOpuT™MaM, IPUMCHASA H3BCCTHLIC
MCTOABI IPpHU PEIICHUMU CTaHAAPTHBIX MAaTEMaTHYCCKHUX

3aaa4

6.21

[IpuMeHATH mpocTEdIME NpPOrpaMMHBIE CPEACTBA M
3JIEKTPOHHO-KOMMYHUKAI[UOHHBIE CUCTEMBI pu

peuIeHUU CTCPCOMCTPHUUCCKUX 3a1a1

6.22

IIpuBoauTh IIPUMEPBI MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH B IPUPOJE U KU3HH, PACIO3HABATHb

IIPOABJICHUEC 3aKOHOB I'€COMETPHUHN B UCKYCCTBE

6.23

[IpuMmeHsTh  TONMY4YEHHBIE 3HAHMS HA  MPAKTHKE:
AQHAJIM3UPOBATh pEAJbHBIE CHUTYallUM W TPUMEHATH
M3Y4YCHHBIE TIOHATHS B TMpollecce IMOMCKA pEeLIeHUs
MaTeMaTUYECKU chopmyIupoBaHHOM poOJIeMBlI,
MOJIETTUPOBaTh  peajbHble  CUTyalldd Ha  SI3bIKE
FE€OMETPUM, HCCIEN0BAaTh IOCTPOCHHBIE MOJAEIU C
HCIOJIb30BAaHUEM TE€OMETPUYECKUX MOHSITHH U TEOpeM,
anmapara anreOpbl, pemarh MPaKTHYECKHe 3a/1auH,

CBs3aHHBIC C HAXOKIACHHUCM I'COMCTPUICCKUX BCIIMUUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

HpOBepﬂeMbIﬁI)J'[eMeHTcm]ep)KaHHﬂ

I'eomeTpus

7.1

OcHoBHble TIOHATHA cTepeomeTpun. Touka, npsmas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IIOCTPOEHUM  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMETPHU U CICACTBUA U3 HUX

7.2

B3aumHOe  pacmojokeHHue TpAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECs,
NapajuleJbHble W CKpelluBaromuecs ImnpsMble. [lapauienbHOCT MHPSAMBIX U
IUIOCKOCTEM B  TPOCTPAHCTBE: MApaJUICNIbHBIE MpsIMbIE B  INPOCTPAHCTBE,
MapaJUIEIBHOCTh TPEX MPSAMBIX, [MAPAJUICIBHOCTh INPSMOM U IIJIOCKOCTH. YTIBI C
COHAIIPAaBJICHHBIMU CTOPOHAMHM, YIOJI MEXKIY IPAMBIMH B  IIPOCTPAHCTBE.
[TapaienbHOCTB IIOCKOCTEW: MapaljIesibHbIe INIOCKOCTH, CBOMCTBA ITapajUICIIbHBIX
mwiockoctei. [IpocTeitmme mpocTpaHCTBEHHBIE (DUTYpHI Ha TUIOCKOCTH: TETPadp,

KyO, mapauiesenumne/1, TOCTPOCHNE CEUeHU

7.3

[lepneHAUKYISIPHOCTh MOPSIMOM M IUJIOCKOCTH: MNEPHEHAUKYJSIPHbIE TMpPSMbIE B
MMPOCTPAHCTBE, IPAMBIC TAPAJJICTIBHBIC U MIEPIICHAUKYIAPHBIC K IIJIOCKOCTH, IPU3HAK
NEePHEHANKYIISIPHOCTH MPSAMOM U TUNIOCKOCTH, TEOPEMA O IIPSIMOM MEePIEeHIUKYIIIPHOI
IJIOCKOCTH. YTJABI B TPOCTPAHCTBE: YrOoJ MEXKIYy TNPSIMOM H TUIOCKOCTBHIO,
JBYIpPaHHBIA yroy, JUHEHHBIM yrojq AByrpaHHoro yria. llepneHnukynsap u
HAKJIOHHBIC: PACCTOSHHE OT TOYKH 10 TUIOCKOCTH, PACCTOSIHHUE OT MPSAMOU [0
TUTOCKOCTH, MPOEKIHs (PUTypbl Ha MJIOCKOCTh. [lepneHAnKyIIpHOCTh TUIOCKOCTEH:
NpU3HAK  MEPHEHAUKYJSAPHOCTH  JIBYX  IWiockocteil. Teopema o  Tpéx

NEPpNCHAUKYJIISIpax

7.4

IloHsATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBI MHOIOIDAHHMKA, BBIYKIBIE M
HEBBIITYKJIbIE MHOTOTPAaHHUKM, pa3BEPTKAa MHOrorpaHHuka. lIpusma:n-yrosnbHas
npu3Ma, TpaHU U OCHOBAHMS MPU3MBI, MpsiMas U HAKJIOHHAs NMPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH NMpu3Mel. [lapannenenunen, npsaMOyrojabHbIN apajuIeIeIuIe]
u ero csorcrtsa. Ilupamuaa: n-yroibHas nupamuia, 'paHd U1 OCHOBaHUE MUPAMUIBI,
OOKOBasl M IOJIHAs MOBEPXHOCTh MUPaMU/IbI, IPABUIbHAS U yCEUEHHAs NMUpaMUA.
OneMeHTbl Npu3Mbl M nupamuabl. [IpaBUiabHBIE MHOIOTpaHHMKHU: IIOHATHE

MMPaBUJIBHOI'O MHOI'OI'paHHUKaA, IpaBUJIbHAd IIpU3Ma W IpaBUJIbHAd IIHpaMHaa,




IpaBWJIbHAs TPEYroJjibHAs MUpaMUAa U MpaBWIbHBIN TeTpasap, kyO. [IpencraBnenue
O MpPaBWIBHBIX MHOIOTpaHHMKAaX: OKTa’lp, AOJAeKa’Ap M uKocarapyrue CedeHus

IMPU3MBI 1 ITHPaMUIbI

7.5

CummeTpusi B TPOCTPAHCTBE: CHMMETPHS OTHOCHUTEIBHO TOYKH, MPSMO,
IJIOCKOCTH. DNeMEHThICUMMETPUHI B nupaMuaax, rapajiesnenurenax,

MMPaBUJIbHBIXMHOT' OT'paHHHUKAaX

7.6

Bbruncnenue 371€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriael. Ilnomanb
OOKOBOM MOBEPXHOCTH M TIOJHOM IOBEPXHOCTH NPSAMOM MNPHU3MBI, IUIOIAAb
OCHOBaHMH, TeopemMa 0 OOKOBOH MOBEPXHOCTU MpsiIMON mpu3Mbl. [1nommans 60koBoi
MIOBEPXHOCTU M TIOBEPXHOCTH IPAaBWIBHOM NHMpaMUAbl, TEOpPEeMa O IIIOLAAH

yceuénnoit nupamuzpl. [lorstneo0o0péme. OOBEMIUPaMuUIBI, TPU3MBI

7.7

[TonoGHbIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXKAY TUIONIAASIMU TOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon

HpOBepﬂeMBIﬁ3HeMeHTc0Hep)KaHHH
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I'eomeTpus

6.1

HI/IJ'II/IHI[pI/IIICCKaH IMOBCPXHOCTD, o6pa3y101uﬂe HHHHHﬂqueCKOﬁ ITOBCPXHOCTU, OCb
HHHHHHqueCKOﬁ IMMOBCPXHOCTH. ]_II/IHI/IHI[pI OCHOBaHMSI U OOKOBas IMMOBCPXHOCTD,

oOpasytomas 1 0Ch, TUIOIIaAh OOKOBOW U TTOJIHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTh, 00pa3yrolie KOHNYeCKON MOBEPXHOCTH, OCh U BepUIMHA
KOHMYECKOW moBepxHOCTH. KOHyC: OCHOBaHME W BeplInHA, 00pasyrolas U OCh,
wiomanab OOKOBOW M TOJMHOW TOBEPXHOCTH. Y CEUEHHBIMKOHYC: 0Opasyrolue u

BBICOTA, OCHOBAHUA U 6OKOB8.$IHOBCpXHOCTL

6.3

Codepa u map: neHTp, paamyc, JuaMmeTp, IUIOMaab MOBEpXHOCTH cdepbl. B3anmuoe

PacCIIOJIOKECHHUC C(bepBI N IINIOCKOCTH, KacaTCjabHasi IINIOCKOCTH K c@epe, iomaab

cdepbl

6.4

N3o0pakeHune Ten BpanieHus Ha TUIOCKOCTH. Pa3BépTrkanmivHapa u KOHyca

6.5

KomOuHanmu Ttenm BpamieHuss W MHOTOTPaHHUKOB. MHOTOTpaHHHUK, ONMHCAHHBIN

okoJio chepsl, chepa, BMcaHHas B MHOTOTPAHHUK, WK TEJIO0 BPAICHUS

6.6

[Tonsitue 06 00béme. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 00BEME
NPSMOYTOJBHOTO Mapajuieenunena u cieacTeus u3 He€. OObEMIMIMHIPA, KOHYCA.

Oo6némiapa 1 miomaaschepsl

6.7

HO,Z[O6HBI€ TCJIa B IPOCTPAHCTBC. CooTtHomeHHs MCXKAY IUIomaasaMunu HOBCpXHOCTCﬁ,




00BéMaMH TTOTO0OHBIX TEI

Ceuenust mwivHApa (MapajuiebHO M TEPIEHAUKYISIPHO OCH), CEYEHHUs KOHyca

o8 (mapanenbHOE OCHOBAHUIO U MPOXOASIILEE Yepe3 BEPILNHY ), CEUCHHUS 11apa
Bekrop Ha mmockoctH w B mpocTpaHcTBe. ClOKEHHE W BBIYUTAHHWE BEKTOPOB.
6.9 YMHOXKEHHE BEKTOpa Ha 4ucio. PasznoxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
. BekTopaM. [IpaBuiio napamnenenunena. Pemenue 3anay, CBA3aHHBIX C IPUMEHEHHEM
MpaBWI IEUCTBUM C BEKTOPAMH
[IpsiMmoyronbpHasi cuctema KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiimne 3agaum B KOOpJAMHATaX. Yrod Mexay Bekrtopamu. CkanspHoe

IMPOMU3BCACHUC BCKTOPOB. Brerancnenne YIJ10B MEXKAY MNPAMBIMHA W IINIOCKOCTSAMM.

KooparHaTHO-BEKTOPHBIMMETOANIPUPEILIEHUUT€OMETPUUECKUX3a1a4




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

KoanposepsiemororpedtoBannst

IIpoBepsiemble TPeOOBAHMS K PEeAMETHBIM
pe3yJbTaTaM 0CBOEHHUSI OCHOBHOI 00pa3oBaTe/IbLHOI
NPoOrpamMMbl CpeiHero o0uero oopa3oBaHus

Bnanenne wmeromamMu JI0Ka3aTENbCTB, aJITOPUTMAMH
pemieHus  3amad;  ymeHue  GopmynmpoBaTh U
ONEPHPOBATh TOHATHAMHU: OMpEICICHHE, aKCHOMa,
Teopema, CIJIE/ICTBUE, CBOICTBO, MpPHU3HAK,
JI0Ka3aTelbCTBO,  PABHOCWIBHBIE  (POPMYIIHPOBKH,
NPUMEHITh HMX; yMeHue (HopMynupoBaTh oOpaTHOE W
MPOTHBOIIOJIOXKHOE YTBEPKIACHUE, TPUBOAUTH TPUMEPHI
u KOHTPIIPUMEDHI, HCIIOJIb30BaTh METOA
MaTeMaTHIECKOM UHTYKIUH; MIPOBOJTUTH
JIOKa3aTebHBIE PACCYXKICHHUS TPU pEIICHUH 3aj1ad,
OILICHUBATh JIOTUYECKYIO0 TPaBUIBHOCTD PaCCYKICHHIA;
YMEHHE  ONEPUPOBATh  IMOHSATUSMHU:  MHOMKECTBO,
MIOJIMHOKECTBO, OIEPALMU HaJ] MHOXKECTBAMHU; YMEHHE
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapart s
ONMCAHWS PEabHBIX MPOIECCOB W SIBICHHHA M IPH
pelleHnr 3aad, B TOM 4YHUCIIE W3 JPYTUX Y4eOHBIX
NPEMETOB; YMEHHE OIEPHUPOBATH TMOHATHAMHU: Tpad,
CBs3HBIA Tpad, aepeBo, MHUKI, rpad HA IIJIOCKOCTH;
YMEHHE 3a/1aBaTh M ONKCHIBaTh TIpadbl Pa3INIHBIMH

crioco0amu; UCIOIB30BATh Tpadbl PHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh NOHATUSIMU: HATYPaJIbHOE YUCIIO,
LIEJI0€ YHUCIIO, CTEMEHb C LEJIbIM MOKa3aTeleM, KOPEHb
HaTypaJbHOM CTEIEHHW, CTENEHb C PalUOHAIBHBIM
IMoKa3aTelieM, CTCIICHB C NEUCTBUTEITEHBIM
noKasarenemM, JorapudM dYHucla, CHHYC, KOCHHYC U
TAHT€HC TPOM3BOJBHOTO YHMCJIA, OCTATOK MO MOJIYJIIO,
PAalMOHAIIBHOE  YMCJIO, HPPALHUOHAIBHOE  YHCIIO,

MHOXCCTBa HATypaJbHBIX, MLOCJIbIX, PpPallHOHAIbHBIX,




JNEHCTBUTENFHBIX ~ YWCENl; yMEHHE  HCIIOJIb30BaTh
MPU3HAKU JEIUMOCTH, HAUMEHBIINI OO 1eTUTeNh U
HaVMEHbIIee olIIee KpaTHOe, alropuT™M EBKimaa mpu
peleHuH  3aJa4;  3HAKOMCTBO €  Pa3IMYHBIMU
MO3WIIMOHHBIMH ~ CHUCTEMaMH  CYHCJICHHUS;  YMEHHE
BBHITIOJHATH BBIYMCIICHHE 3HAYCHHW M TpeoOpazoBaHUs
BBIDQKEHUI  CO  CTENeHsMH ®  JiorapupmMamu,
npeoOpa3oBaHus JpOOHO-PALIMOHATBHBIX BBIPAKCHUIA;
yMEHHE OTIepPHPOBATH TTOHSITHSIMH
MOCJIEeI0BATENbHOCTh, apu(MeTHyecKasi Mporpeccus,
reoMeTpHuuecKas mporpeccusi, 06CKOHEYHO yObIBaroIas
reoMeTpuyeckas TMporpeccus; yYMEHHE  3aJaBaTh
MOCNIE0BATEIBHOCTH, B TOM YHCIE C IOMOUIBIO
PEKyppeHTHbIX  (OpMyN;,  yMEHHE  OIEepUpOBaTh
MOHATUSAMH:  KOMIUIEKCHOE  YHCIIO, CONPSHKEHHBIC
KOMIUIEKCHBIE ~ 4YHClla,  MOAYJIb W  apryMEHT
KOMIUIEKCHOTO 4YHclia, (opMa 3aluCH KOMILJIEKCHBIX
yucen (TreoMeTpuyeckas, TpPUTOHOMETpUYECKas U
anreOpanveckas); yMETh MIPOU3BOAUTH
apudmeTHyecKue IEeHCTBUS C KOMIUIEKCHBIMH YHCIaAMU;
NPUBOJUTH TIPUMEPHI HCIOJIB30BAHUS KOMILICKCHBIX
YyyuCesl; ONEpUpOBaTh MOHATUSIMU: MaTpuia 2X2 u 3x3,
OTIpPENeIUTENb  MATPHIBI, TE€OMETPHUECKUH  CMBICIH

OIIPECACIIUTCIIA

YMeHne onepupoBaTh MOHATHSAMH: palMOHAJIbHBIE,
UpPpaLMOHAIIbHBIE, [I0Ka3aTeNbHbIE, CTETICHHBIE,
norapudmuyeckre, TPUrOHOMETPUUECKUE YpaBHEHUS U
HEPABEHCTBA, WX CHUCTEMBI; YMEHHUE OIEpUPOBATH
MOHSTUSMU: TOXKJIECTBO, TOKJIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMA
YpaBHEHUI M HEPABEHCTB, PABHOCUJIBLHOCTh YPaBHEHHIH,
HEPABEHCTB U CHUCTEM; YMEHHUE pellaTh ypaBHEHUS,
HEPAaBEHCTBA W CHCTEMbl C TIOMOIIBIO Pa3IMYHBIX
PUEMOB; pelIaTh YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI
C apaMeTpoM; IPUMEHSTh YpaBHEHHsI, HEPAaBEHCTBA, X

CUCTCMBI IJId PCHICHUA MATCMATUYCCKUX 3a1a4 U 3a1a4




U3 pa3IMyYHBIX 00NacTel HAyKH U pealibHOM KU3HU

YMeHne onepupoBaTh MOHATHAMU: (PYHKIHS, YETHOCTD
(GYHKLIMH, NEPUOAUYHOCTh (YHKLIHHU, OTPAaHUYCHHOCTh
(GYyHKIMM, MOHOTOHHOCTh  (YHKIHMH, D3KCTPEMYM
¢byHKUMM, HauOonblllee M HAUMEHbLIEe 3HAa4YCHUs
(GYHKIMM Ha TPOMEXKYTKE, HENpepbIBHAs (YHKIIHSA,
acUMINTOThl rpaduka GYHKUMM, TepBas W BTOpas
IPOM3BOTHAS byHKIMY, TeOMETPHUUCCKUI U
¢u3nueckuil CMBICI TPOU3BOAHON, MepBooOpa3Hasd,
OTIpeIeIEHHBIN UHTETPa; yMEHHUE HaXOJIUTh
acUMITOThl Tpaduka (YHKIMH; YMEHHE BBIYMCIATH
NPOM3BOJHBIE CYMMBI, NPOHM3BEACHHUS, YACTHOTO H
KOMIO3ULMM  (QYHKUMH,  HAXOQUTh  ypaBHEHHE
KacaTeNbHONH K rpaduKky (YHKIHMH; YMEHHE HaXOJIUTh
IPOM3BOJHBIE  3JEMEHTapHBIX  (YHKIMHA;  yMeHHe
UCMONIb30BaTh  IPOM3BOJHYIO I HUCCIEIOBaHUS
GyHKUMH, HaXOIUTh HAMOOJBIINE U HAMMEHBIINE
3HA4YeHUsl (PYHKIUH; CTPOUTH rpak MHOTOUJICHOB C
UCIIOJIb30BAaHUEM amlapaTra MaTeMaTHYecKOro aHaJn3a;
PUMEHSTh POU3BOTHYIO ISt HaXOXKICHUS
HAWIy4llIero pelleHus] B NPUKIAIHBIX, B TOM 4YHCIE
COLIMAIbHO-9)KOHOMHUYECKUX U (PHU3MUECKUX 3ajadax;
HaXOAUTh IUIOIAAM M OO0BEMBI (GUIYy C IOMOILBIO
MHTETpaia; NPUBOAUTH TPUMEPHl MaTeMaTHYECKOTO
MOJICJIUPOBAHUS. € TMOMOULIbI0  TU(dEepeHINATBHBIX

YpaBHEHUN

YMeHue omnepupoBaTh MOHATUAMHU: Tpapuk (YHKIUH,
obpatHass QyHKIUS, KOMIO3UIUS (YyHKIHWHA, JIMHCHHAS
byHKuMs, KBaApaTuyHas (YHKIHS, paluOHAIbHAs
GyHKIWS, cTemeHHas (QYHKIHS, TPUTOHOMETPHYECKUE
¢yHKIMH, OOpaTHbIE TPUTOHOMETpPUYECKHE (YHKIHH,
HOKazaTelbHasl U jorapupmudeckas QyHKIUU;, YMEHHE
CTpOUTh TIpaUKU H3YUYCHHBIX (DYHKIUH, BBITOIHATH
npeoOpa3zoBanusi rpaduKkoB (PYHKIMH, HCIOIB30BaTh
rpaduKy JUIs M3Y4YEHHs IPOLECCOB U 3aBHUCHUMOCTEH,

IIPU pEUIeHUH 33/a4 U3 JPYTuX Y4eOHBbIX MPEAMETOB U




3aJa4 M3 pealbHOM JKU3HM; BbIpaxaTb (GopMyliaMu
3aBUCUMOCTH  MEXIy BEIMYMHAMH; HCIOJb30BaTh
cBoiictBa W rpaduku  QyHKUMH IS pelleHus
YPaBHEHMH, HEPaBEHCTB WU 3aJad C [apaMeTpaMu;
n300paxaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA

peIJ_IeHI/Iﬁ ypaBHeHHfI, HCPABCHCTB U UX CUCTCM

YMeHHne pemiath TEKCTOBbIE 3aJaud Pa3HBIX TUIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JOJU U YACTH, HA JBH)KCHUE,
paboTy, CTOMMOCTH TOBAPOB U YCIIYT, HAJIOTH, 33/1a4 U3
o0jacTi  ympaBlieHUs JIMYHBIMU W CEMEHHBIMH
dbuHaHCAMM); COCTaBISATH BBIPAKEHUSA, YpaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBI IO YCIOBHIO 3aJayH,
UCCIEA0BAaTh IIOJIYYEHHOE pEIIeHHWE U OLEHUBATh
IPaBI0N0I00HOCTb pe3yJIbTaTOB; YMEHHE
MOJEIIUPOBaTh  peajbHblE  CHUTyalMd Ha  S3bIKE
MAaTEMaTUKHU; COCTABJSATH BBIPAXKEHHUS, YpPaBHEHHS,
HEpPaBEHCTBA W HUX CHCTEMBbI IO YCJIOBHIO 3aJlayH,
HCCJIEA0BATh ITOCTPOECHHBIE MOJENH C HCIOIb30BAHUEM

anmapara anreOpbl, HHTEPHPETUPOBATH MOTYUYEHHBIN

pe3ysbTar
YMenue OIIEpUPOBATH IIOHATHSIMU: cpennee
apupMeTHIecKoe, MeJIiaHa, HauOoJbIIee u
HanMEHbIIIEe 3HA4YECHUH, pasmax, JIUCIIEPCHSL,

CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO Habopa; yMEeHHE
H3BIICKATD, HWHTEPIPETUPOBATD nH(pOpMALIHIO,
MPEACTaBICHHYID B Ta0OiuIaXx, Ha JMarpaMmax,
rpadukax, OTPaXKAIOIIYI0O  CBOWCTBA  peajbHBIX
MIPOIIECCOB W SIBJICHUH; MPEICTABIATh MH(GOPMAIHIO C
MOMOIIBI0  TAaONMHWII W  JUarpamMMm;  HCCIEI0BaTh
CTaTUCTUYECKUE JTaHHBIE, B TOM YHCJIC C MPUMEHEHHEM
rpaguueckux METOAOB U DJIEKTPOHHBIX CPEJCTB;
rpaduYecKd MCCIIeNOBaTh COBMECTHBIE HAOJIONEHUS C
IIOMOILBIO  JAUarpaMM  pacCeMBaHUs W JIMHEHHOHN

perpeccuu

YMenue onepupoBaTh NOHATUAMU: CIIyYaWHBIA OMBIT U

CJ'Iy‘-IElfIHOC CO6BITI/IC, BEPOATHOCTDH CJ'Iy‘-IElﬁHOFO




CcOOBITHS;  YMEHHE  BBIUHCIATH  BEPOSTHOCTH  C
UCMOJIb30BaHUEM TIpaUUeCKUX METOJIOB; HPUMEHSThH
(bopMyJIbl CHOXKEHHSI W YMHOMKEHHUS BEpPOSITHOCTEH,
¢dopMyiy MOJHON BeposATHOCTH, (popmyiy bepnymu,
KOMOHMHATOpHbIE (QakThl U  (OPMYJbl; OLEHUBATH
BEPOSITHOCTH PEAJIbHBIX COOBITHI; YMEHHE ONIEpUPOBaTh
NOHSTUSIMM: CllydaliHas BeJIMYHMHA, pacHpeesieHne
BEPOATHOCTEW, MATEMAaTUYECKOE OXKHUIAHUE, TUCIIEPCUS
U CTaHJApTHOE OTKJIOHEHHWE CIIy4ailHOM BEJIMYMHBI,
(GYHKIMU pachpenesieHusl U INIOTHOCTH PaBHOMEPHOTO,
NOKA3aTe€IbHOIO M HOPMAJIBHOIO  PacCHpeelICHUH;
yMEHHE HCII0JIb30BATh CBOICTBa U3y4EHHBIX
pacupeneNeHuid s pelleHHs 3a]ad; 3HAKOMCTBO C
HNOHATUSAMM:  3aKOH  OOJBIIMX  YHUCEN,  METOJbI
BHIOOPOYHBIX ~ HMCCIICIOBAaHMWA; YMEHHE TPUBOJIUTH
OpUMEpPbl MPOSABICHHUS 3aKOHA OOJIBLIMX YHCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX; YMEHHE
OIEpUpPOBaTh MOHATHUSAMHU: COUYETAHHE, IEPECTAHOBKA,
YUCJIO COYETaHWH, YHUCIO TEPEeCTaHOBOK; OHHOM
HeploTOHA; yMeHHEe NMPUMEHATh KOMOMHATOPHbIE (DAKTHI
U pacCyXACHMs JJs pelleHHus 3a7ad; OLEHUBATh
BEPOSITHOCTH  peallbHbIX  COOBITHH;  COCTaBIIATH
BEPOATHOCTHYIO  MOJIelb W HMHTEPHpPETUPOBATH

HOHy‘leHHLIﬁ pe3yiibTaTt

YMeHue omnepupoBaTh MNOHATUSAMH: TOYKa, MOpsAMasd,
IUIOCKOCTh, IPOCTPAaHCTBO, OTPE3OK, JyY, BEIMUYMHA
yIjia, IJIOCKUM yTOJ, IBYTPAHHBIA YroJj, TPEXI'PaHHbBIN
yIoJ, CKPEIIMBAIOIINECS NPAMbIE, MapaJIeIbHOCTh U
NEePHEHANKYISIPHOCTh MPSAMBIX W IUIOCKOCTEH, yroji
MEXy MPSAMBIMU, YTOJ MEXKAY MPSMON U IJIOCKOCTHIO,
YroJd MeXAY IUIOCKOCTSIMH, PAcCTOSIHUE OT TOYKH 10
IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSIMBbIMHU, PACCTOSIHUE
MEXIy IUIOCKOCTSMH; YMEHHE MCIOJb30BaTh IpPHU
pelieHnH 3a7ad  M3Y4YEeHHbIE (aKTBl M TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLIEHHBATh pa3Mepbl OOBEKTOB

OKpYyKaroumero Mupa, CTpouTb MaTcMaTUICCKHUEC MOACIIN




C TIOMOHIBIO TCOMCTPUYCCKHUX MIOHATHI U BCJINYHH,

pemaTh CBA3aHHBIC C HUMH MMPAKTUYCCKHUC 3a1a4U

10

YMeHne onepupoBaTh MOHITUSAMH: IUIOUIAAb (UTYPBI,
00BEM burypsi, MHOTOTPaHHUK, MPaBUIbHBIN
MHOTOTPaHHHK,  CEYEHHE  MHOTOTpaHHUKA,  KYO,
napajuielienunesa, npusMa, nupamuna, ¢urypa u
MOBEPXHOCTh BpallleHus, IWIUHIP, KOHYC, IIap, cdepa,
wionaab cdepsl, MIOMAAb MOBEPXHOCTH MHPAMUIBI,
npu3Mbl,  KOHyca,  IIIMHApa,  00béM  KyOa,
IPSIMOYTOJIBHOTO napajuiejenumnesa, MUPaMU/IBI,
Opu3Mbl, [HWIWHApPA, KOHyca, Iapa, pa3BEpPTKa
MOBEPXHOCTH,  CEYEHHS  KOHyca W  IIHJIMHIpA,
napajuieNibHble OCH WJIM OCHOBAHMIO, CEUYEHHE IIapa,
TUIOCKOCTh, Kacaromasicsi cdepsl, HWIMHApPA, KOHYCA;
yMEHHE CTPOUTH CEYEHHE MHOTOTpaHHHKA, H300pakaTh
MHOTOTPaHHUKH, GUTYPHI U TIOBEPXHOCTH BPAIIECHUS, X
CEUYEeHHS, B TOM YHUCJIE€ C TMOMOUIBIO DSJIEKTPOHHBIX
CPE/ICTB; YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPUUECKUX
dburyp, camocTosITensHO (HOPMYJIUPOBATH ONPEACTCHUS
W3y49aeMbIX (UTYp, BBIABUTATH TUTIOTE3bI O CBOMCTBAX U
MpU3HAKaxX reoMeTpuueckux Gpuryp, o60CHOBBIBATH HIIN
OTPOBEpPraTh WX; YMEHHE MPOBOAHUTH KIacCH(DHUKAIIIO
buryp 1O pazIUYHBIM = TpHU3HAKaM, BBIOJIHATH

HGO6XO[[I/IMBIG AOHNOJHHUTCIBHBIC ITIOCTPOCHUSA
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YMeHue omnepupoBaTh IMOHATHUSMHU: JIBUKEHHE B
NPOCTPAHCTBE, NMapaJIeIbHBIA MEPEHOC, CUMMETPHS Ha
TUIOCKOCTH U B IPOCTPAHCTBE, MIOBOPOT,
npeoOpa3zoBanue 1Moao0us, mogo0HbIe GUTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE M MOJO0OHBIE (UTYpPBI, B TOM
yycie B TNPHPOJE, HCKYCCTBE,  apXUTEKTYPE,
UCTOJIb30BaTh  TEOMETPUYECKHE  OTHOILEHHUS  IpH
pelIeHUH 3a/1a4; HAXOIUTh TeOMETPHUYECKUE BEIIMYHHBI
(nmvHA, YroJ, TIomaas, 00bEM) IpH pelIeHuH 3a7a4 U3
IPYTUX YYEeOHBIX TNPEIMETOB W W3 PEAbHOW IKHU3HH,
YMEHHE BBIUUCISITh TEOMETPUICCKUE BEITUYUHBI (JIJTMHA,

yroj, IUIomaab, OOBEM, TIUIONIAAb IOBEPXHOCTH),




HCIIOJIB3YyA HU3YYCHHBIC (i)OpMy.]'H)I n MCTOObI, B TOM
qucie: IUIONIAb TOBEPXHOCTH MMHUPAMUIBI, MPUMBL,
KOHyCa, MWIWHApA, IUlomanb cdepbl; 00bEM Kyo0a,
PSIMOYTOJILHOTO napasienenumnena, MUPaMUJIBI,
NpU3MBI, OWIMHAPA, KOHYyCa, IIapa, yMEHHE HaxXOIUThb

OTHOLIeHHE 00bEMOB MOJOOHBIX (Uryp
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YMeHHE ONepUpOBaTh IOHATHUAMU: IPSAMOYIOJIbHAS
CHUCTEMa KOOpPJIMHAT, BEKTOp, KOOpPAMHATBI TOYKH,
KOOPJIMHATHI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHUE
BEKTOpa Ha 4HCIIO, Pa3JIOKEHHE BEKTOpa o Oasucy,
CKAJIIPHOE IPOU3BEIEHUE, BEKTOPHOE IIPOU3BEICHUE,
Yrojl MeXAy BEKTOpAMHM; YMEHHE HCIOJIb30BaTh
BEKTOPDHBI M KOOPAMHATHBIM METOJ JUIsl PELICHUs
reOMETPUUYECKUX 3aJad M 3aJad Jpyrux y4eOHBIX

npeaMCTOB
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VYMeHue BbIOMpATh MOAXOJAIIMN METOJ AJIS PELICHHS
3a71a4y; IIOHMMAaHHWE 3HAYMMOCTH MATEMaTUKUd B
U3yYEHUH NPHUPOJHBIX M OOLIECTBEHHBIX IPOLIECCOB U
SBJICHUM; YMEHHME pacCllO3HABATh IIPOSIBICHHUE 3aKOHOB
MaTEMaTHKU B UCKYCCTBE, YMEHHUE IIPUBOAUTH IIPUMEPBI
MAaTE€MaTHYECKUX OTKPBITUNA POCCUHUCKOW M MHPOBOH

MaTeMaTUYECKON HAyKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IHO MATEMATHKE
Kon IIpoBepsieMbliidIeMEHTCOAePKAHUA

1 Yucna u BBIYUCIICHUS

1.1 HatypanbHble u nienble yncia. [Ipu3Haky AeTMMOCTH HEIbIX YUCET

15 Panmonanpupie uucina. OOBIKHOBEHHbIE U JECSITUYHBIE JIpOOM, HPOLEHTHI,
. OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH

13 ApudmeTnuecknii KOpeHb HaTypajibHOU cTermeHu. JleicTBus ¢ apudmeTuyecKuMu
' KOPHSIMHM HaTypajibHON CTENEHU

14 Crenenp c wnensiM nokazateneM. CreneHb € palMOHAIbHBIM IOKa3aTeNIEM.
' CaoiicTBacTeneHu

s CuHyC, KOCHHYC M TaHIT€HC YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm yucna. JlecaTnaHbie U HATypadbHbIC JTOTapru(MbI

JHeiictButenpHpie  uncia. ApudMeTHYecKHue omepalud C JAeHCTBUTEIbHBIMU
1.7 yucinamu.  [IpuOmmkEHHBICBBIYUCIICHUS, TMPABWJIAOKPYTJCHUSA, TPHUKUIKA U
OIICHKape3yJIbTaTaBbIYMCICHUI

1.8 [TpeoOpa3oBaHuEBBIpAKEHUI

1.9 KoMmnekcHsleuncna
2 VYpaBHEeHUs U HEPABEHCTBA

2.1 Llensie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppauuroHanbHbIeypaBHEHUS

23 TpuronomeTpuyeckueypaBHEHUS

24 [TokazarenbHble U JIorapupMUUECKUEypaBHEHUS

2.5 enbie 1 1poOHO-palIIOHATIEHBIE HEPABEHCTBA

2.6 HppauronaibHpIEHEPAaBEHCTBA

2.7 [TokazarenbHbIC U TOTapUPMUIECKICHEPABEHCTBA

2.8 TpuroHomeTpruecKueHEPaBEHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB

2.10 VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11

Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. OnpeeuTeb MaTPUILbI




3 OyHKIMU U TpaduKu
31 Oynkuus, cnocoObl 3amanus ¢yHkun. ['paduk ¢ynkumu. BzanmHO 00paTHBIE
. bynkun. YétHele u HeuéTHbIe pyHKumu. [lepuoanueckuedynkunu
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 [TocnenoBarenbHOCTH, CIOCOOBI3AAHUATIOCTIEI0BATEIBHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyria ClI0XKHbBIX IPOLIEHTOB
4 HavanmamaTemaTnueckoroaHanmsa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoHbIE FI€MEHTAPHBIX PYHKIIMMA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (YHKIMH HAa MOHOTOHHOCTb U
4.2 JKCTPEMYMBI. Haxoxxaennenanoospiiero U
HauMEHbIIIEro3HaueHUA(QyHKIIMNHAOTPE3KE
4.3 [TepBooOpaznas. MuTerpan
5 MHOXecCTBa U JIOTUKa
5.1 MHoXxecTBO, ornepaluu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenbHasCTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTrpus
7.1 @UrypbeIHaIIOCKOCTH
7.2 [IpsiMBIE U TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTUBPALLEHUS




7.5

KoopanHatel 1 BEKTOPBI




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

* Maremaruka: anredpa U Hayajaa MaTeMaTHYEeCKOro aHaJln3a, FTeOMETPHSL.
['eomerpus. 10-11 knmacc. Atanacsn JI.C., byry3zoB B.®., Kagomues C.b. u ap.

AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






