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IMNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyvarormuxest 10 —12  kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHJAApPTa CPEAHEro O0IIero oOpa3oBaHus,
C YuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEABABIIEMBIX K
MaTeMaTU4eCKOMy OOpa3oBaHWIO, W TPAJUIMA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus mporpamMMbpl 00ecTieunBaeT OBIAJACHUE KITFOYEBBIMU KOMIIETEHITUSIMH,
COCTABJISIIOIIIUMU OCHOBY JJIS CaMOPa3BUTHs M HENPEPBHIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW I[I03HABATEIILHOTO pa3BUTHUS
JUYHOCTH O0YYarOIIUXCS.

HEJIM N3YYEHUS YYEBHOI'O KYPCA

BaxxHocTe ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOLIero
oOpa3oBaHMsl OOYyCIIOBJIEHA MPAKTUUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS T€OMETPUM B HAIPABICHUU JMYHOCTHOIO
pa3BuTus oOydaronuxcs, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4EOHBIX AUCUUILINH. PazButue y oOyuaromuxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOMCXOKICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBHOTO U HUICAIBHOTO, XapakTepe OTpaKeHUs
MaTeMaTHYECKON HayKOH SBJIEHUH M IPOLECCOB pEaJbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJM MaTEeMAaTHYECKOTO MOJCTHUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIUICHUs, HEOOXOAMMBIX s aJanTaludd B
COBPEMEHHOM OO0I1[ECTBE.

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

Jlornueckoe MbIIUIEHHE, (HOPMHUPYEMOE NpPU H3YYEHHH OO0YyYaroIUMHCS
HNOHATUHHBIX OCHOB T€OMETPUU U IOCTPOECHUHU LENOYKHU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIIBUTATH M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JAaCTIX AEATENbHOCTU 4enoBeka. OpHeHTalMs 4eslOoBEKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHs, (opma
OTPAXXEHUsSI OKPYKAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU

oOpazamu OO0bEIUHSET pa3Hble BUIbl y4eOHOW U TPYAOBOM JAESITEIBHOCTH,
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SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyallbHa
3amaya (opMuUpoOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOrO MBIILIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpazoBareibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHME  BO3MOXKHOCTM  NPUOOpETeHHs] U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUMX TIE€OMETPUYECKUX 3HAHMM W JEUCTBU,
crielu(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCIEIIHOTO MPOJOJKEHHST 00pa3oBaHus
10 CIEUUAIBHOCTSAM, HE CBA3aHHBIM C MIPUKIIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yJaromMXcsl CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3oMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIME MATEMaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3YUYHTh T'€OMETpHUIO Ooliee
rIy0OKO, €Ciii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPOGECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1IeTM  OCBOCHHS TPOrpaMMbl  00ECIIEUMBACTCS pElICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMHM  3aJadyaMud  OCBOCHHS  Kypca
«I"eomeTrpun» Ha 6a30BoM ypoBHE B 10—12 kitaccax sBISIIOTCS:

e (opMupoBaHHe TPEACTaBICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABJICHHS O MHOTOTPAHHHKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATH
U U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHEe YMEHHUS pacCllO3HaBaTh HA 4YEPTEXKAX, MOJEIAX U B
peaIbHOM MUPE MHOTOTPAHHUKHU U TeJla BPAILCHHUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3a7a4 Ha MOCTPOCHUS Ha U300paKEHUSX
IPOCTPAHCTBEHHBIX PUTYD;

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

e OBJAJCHHWE  aJITOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMHpoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIC
paccyXJeHus B XOJC PCIICHHS CTEPEOMETPUUECKUX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

e pa3BUTHUE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIocoOHOCTEMN
oOydJaronuxcsi, TO3HABAaTEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yYMEHUH, KpUTUIHOCTH MBIIILICHUS;



e (dopmupoBaHUE GyHKIIMOHATBHOM IPAMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OopMyIupoBaTh HX Ha SA3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOECHHBIN
r€OMETPUYECKAN anmapaTr il pPEleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD MTOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYuTeNbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4YeHUs 3a]ay, pellaeMblX Ha YPOBHE
WHTYUTHBHOTO MO3HAHUSI, U ONpeeIE¢HHBIM 00pa3oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHPYET K
JAJIbHEUIIIEMY U3YYEHMIO ITPEAMETA.

[Ipennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIBbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEACTABICHUN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/1aHH€  MPOCTPAHCTBEHHBIX 00pa30oB W  3agady Ha  OIEpUPOBAHUE
IPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIepUpPOBaHUE O0O0pa3oM — B YCIOBUAX OTBIEYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COJEPHKAHUS.

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

Copepxanne 00pa30BaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI paboyeil mporpaMmbl, pacnpeleNéHHbIM M0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TakKuUM 00pa3oM, 4YTOObI OBJQJCHHE TE€OMETPUUYECKUMU
NOHATHUSMHU Y HABBIKAMM OCYILIECTBISUIOCH MOCIEI0BATEIBHO U MOCTYIIATENIBHO, C
COOJII0JIEHNEM IPHUHIIUIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0O CHUCTEMY T'€OMETPUYECKUX MpPEeICTaBICHUN OO0ydaromuXxcs, paciupss u
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha wu3yuenne reomerpun orBoaurcs 1 wac B Hegento B 10-11 knaccax u 2
yaca B Heielo B 12 kiacce, Bcero 3a Tpu roga o0ydenus — 140 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

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

B3auMHOE pacnosiokeHHe MpsMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajulelibHble M CKpeuuBaronmecs npsamble. [lapainensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE TIPAMBIE B  IPOCTPAHCTBE;
[IapaJuIeIbBHOCTh TPEX NPAMBIX; MAPAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMUA CTOPOHAaMH; yIroJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapajlenpHOCT  IUIOCKOCTEH: napajuielbHble  IUIOCKOCTH; CBOMCTBA
napajyieNbHbIX IUlockocTed. [lpocreifine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, Mapayieenunea; MIoCTPOCHHE CEUCHUI.

[leprieHIMKYIAPHOCTL NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSMBIC B
IPOCTPAHCTBE, IPSIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJ, JIMHEHMHBIM YroJ  JIBYTPaHHOTO  yTJaA.
IleprieHaMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPHU3HAK  NEPHEHIUKYJSAPHOCTH  JIBYX
IJIOCKOCTEN. TeopeMa o TpEX MepHeHIuKyIsIpax.

11 KIIACC

MHororpaHHuKHU

[TonsiTe MHOrOrpaHHUKa, OCHOBHBIE 3JIEMEHTHI MHOI'OTPAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronsHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MbI; IpsMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAs [IOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIbHBIN
napajuiesenunes U ero cpoucrsa. I[lupamupa: n-yronpHas nupamuia, IpaHd U
OCHOBaHHME MUPAMHUJIbI; OOKOBAs U MOJIHASI HOBEPXHOCTh MUPAMHU/IBI; TPaBUJIbHAS U
yCeu€HHAass MNHUpaMuja. OJEMEHTbl NOpu3Mbl W nupamuasl. [IpaBuibHbIE
MHOTOI'PAaHHUKHU: MOHATHE IPABWIBHOIO MHOIOTPAaHHUKA; IIPaBUIbHAS IIPU3Ma U
IIpaBUJIBHAS IIMpaMUJA; I[PABUIbHAs TPEYroJibHas IHUpaMHUAA U IPABUIIBHBIN
TteTpadip; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTas3p,
noaeKadIp U ukocasap. CeyeHns Npu3Mbl U TUPAMUIBI.



CumMeTpus B HPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  DJEMEHTbl CUMMETPUM B MNHpaMHAaX, NapajuieNenuneaax,
MPaBUWIbHBIX MHOTOTPAHHUKAX.

BriuncieHre 31€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AUaroHalid, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TIOJHOW TMOBEPXHOCTH TMPSMOUN TMPU3MBI,
oAb OCHOBaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTU MPSIMON TPU3MBIL.
[TImomansr OOKOBOW TMMOBEPXHOCTU W TOBEPXHOCTH MPABUIBLHON MUPaMU/IBI,
TeopemMa O Iulomanu yceu€éHHou mnupamuabl. [loHsitue 00 o00béEMe. OOBEM
MUPaAMHU/JIbI, TPU3MBL.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI00HBIX TEll.

12 KIIACC

TeJia BpaleHus

Hunuaapuyeckas MMOBEPXHOCT, oOpasyromue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTb, OOpasymolias W OChb, IUIOMIAJb OOKOBOM W TOJHOMN
MTOBEPXHOCTH.

Konunueckasi moBepxHOCTh, 00pa3yromine KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHocTU. KoHyC: OCHOBaHME M BepIIHHA, 00pa3yromas
U OCh; IUIOMAAh OOKOBOM ¥ TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolliie U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: 1HeHTp, paauyc, IUAMETP; IUIONMIAJb MOBEPXHOCTH C(EpPHI.
B3anmuoe pacnonoxkenue cepsl U MIOCKOCTH; KacaTeabHas IIOCKOCTh K cdepe;
IJI0IAIb CEepPHI.

N3o0pakeHue Ten BpalieHus Ha MIIOCKOCTU. Pa3BépTka UIMH/pa U KOHYCA.

KomOunanuu Tenm BpamieHMs UM MHOTOTPAHHHMKOB. MHOTOTpaHHUK,
OMUCaHHBIA OKO0JIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpallEHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00bEMe
IPsIMOYTOJILHOTO TMapajuienienurnena u ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 1apa u 1ioiaab cQepol.

[TonoOusie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEHN, 00hEMaMU TTOIOOHBIX TEJI.

Ceuenuss mwinHApa (MapajuieNbHO W MEPHEHAUKYJISIPHO OCH), CEYEHUS
KOHyca (mapajijieIbHOE OCHOBAHHMIO M TPOXOJAIEe uYepe3 BEpIIMHY), CEUeHUs
niapa.

BekTopbl 4 KOOPANMHATHI B POCTPAHCTBE



BekTop Ha mi1ockocTy U B npocTpaHcTBe. CI0KEeHNE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
IPUMEHEHUEM TIpaBWJI JACUCTBHM C BekTopamu. IIpsMoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTOJd MEkIy Bekropamu. CKalIpHOE IPOU3BEIECHUE BEKTOPOB.
Brruncnienne yrioB Mexay NpsAMbIMU U IUIOCKOCTSIMU. KOoOpamHaTHO-BEKTOPHBIM
METOJ IIPU PELICHUN T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pEe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EeOHOTO TIpeaMeTa
«MaremaTuka» XapakTepu3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
npoleayp TrpaxAaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUHUSAMHY ¥ HA3HAYCHUEM.

IIaTpuoTn4yeckoe BOCIIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOIUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJB30BAHUIO 3THUX JOCTHIXKEHUW B JPYTMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHUEM JTyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM TOCTHKEHUI HayKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOT0 BKJIa/Ia B TOCTPOCHHUE YCTOMUHMBOTO Oy IyIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICEHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3a1ad, pelIeHu, paccyXIeHul;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYCCKUE 3HAHUS B
MHTEpecax 37J0pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U

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

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTHU TPYAOTIO0UsS; MHTEPECOM K
paziuuHbIM  cdepaM  NpodeCCUOHAIBHOM  JCSATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOD

Oymymieit mpodeccun H peaiu30BbIBATh COOCTBEHHBIC JKM3HCHHBIC IIIAHBI,
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TOTOBHOCTBIO W CHOCOOHOCTHIO K  MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

JKOJI0rMYeCKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO JKOJOTUYECKON KYJIbTYphl, TOHMUMAHHEM BIIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBbHON
cpedbl, OCO3HAHMEM TJIOOAJIBHOTO XapakTepa JKOJOTUUECKUX  MpoOseMm;
OpPUEHTAIlME HAa NMPUMEHEHHWE MATEMaTUUYECKHUX 3HAHWM ISl pElIeHus 3ajad B
00JIacTH  OKpYXarlieil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU JIJI1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O NO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeJTOBEYECKOW ACATEIBHOCTH, JTAroB &
Pa3sBUTUSA W 3HAYMMOCTH JUISl Pa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MHUPA;
FOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJbTaThl OCBOCHMS MPOTPAMMBbI Y4E€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oeticméus,  obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOUECCO8 00YYAOWUXCS (0c8oeHUe
Memoo08  NO3HAHUSL  OKpYJcalowe2o  Mupd,  NpuMeHeHue  J102UYECKUX,
uccie0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue 1eiicTBU:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEMATHYECKUX
00BEKTOB, TOHSATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OTpE/CIICHUs]  TOHATUN; yCTaHABIMBATh CYIIECTBEHHBIM  IPHU3HAK
KJ1accu(UKauy, OCHOBaHUSA JUIsl O0OOOUIEHUS M CpPAaBHEHHsS, KPUTEPUU
MPOBOJAMMOTO aHAJN3a;

e BOCHPUHHMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHBIE U OTpULIATEIbHBIC, €AUHUYHbIC, YACTHbIE U OOIUIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U WU

npoTUBOpeursi B (paKTax, NAaHHBIX, HAONIOACHUSIX U YTBEPKICHUSX;
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npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
WHIYKTHBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

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

e BBIOMpATH CMOCOO perieHus y4eOHOM 3amayM (CpaBHUBATh HECKOJBKO
BApUAHTOB peEIICHUs, BBIOMpaATh Haubonee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

* HCHOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIMpOBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TIPOBOJUTH CaMOCTOATENLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUA, MpPOLECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMHU, SIBJICHUSIMU, TIPOIECCAMU;

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

e MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBIBJIATH JePUIUTHI MHPOpPMAINHU, JAHHBIX, HEOOXOIUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI pEILICHHUS 3a]1auu;

e BbpIOMpaTh WHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpPUPOBAaTh MH(POpPMALMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATh HaJEXKHOCTh uH(bopMaIu 1o CaMOCTOSITEIILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamueHble  Oelicmsus, 00ecneuusarom

chopMUpo8anHoCmsb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:
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BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3aa4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMbl, pelIaeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIIEJICHHBIE HA MIOUCK
pELIEHUsI; COMOCTABJIATH CBOM CYXKIECHHS C CYXACHUSMH JPYyrux
YYaCTHHKOB JHayora, OOHapy>KMBaTh pa3IMuM€ U CXOJCTBO IMO3MIIMM; B
KOppEKTHOM popme GpopMyTHpoBaTh pa3HOIIACHsl, CBOU BO3PAXKECHHUS;
IPEACTABIATh  PE3yJbTaThl  pELICHHMs  3a7a4d,  OJKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPE3EHTAMU U 0COOEHHOCTEN ayAUTOPHUH.

CorpyanuyectBo:

3)

NOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1ENb
COBMECTHOHN JESATENbHOCTH, IJIAaHUPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThI, pacTpeaeNsITh BUABI pa0OOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIWI MPOMYKT MO KPUTEPHSIM,
c(hOopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOICHUCTBHSI.

VHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

Gdopmuposarue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranusanus:

COCTABJISITH TUIAH, AITOPUTM PEIICHUS 3a]1auH, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MUMEIONTUXCS PECYPCOB  COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIbHOW pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUNIETh TPYIHOCTH, KOTOPHIE MOIYT BO3HUKHYTh IIPU PEIICHUU
3a7]a4yd, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;
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e OLEHUBaTh COOTBETCTBUE pe3yJbTaTa LEIN U YCIOBUSM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTWXKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITIACC

OnepupoBaTh NOHATUSIMHU: TOUKA, MPSIMas, TNIOCKOCTb.

[IprMeEHATP aKCMOMBI CTEPEOMETPUHM W CIEACTBHS M3 HUX IPH PEUICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh MOHATUSAMU: HaPaICIBHOCTh U NEPIEHIUKYISIPHOCTD MPAMBIX
U IJIOCKOCTEMH.

KnaccudunmpoBaTh B3aMMHOE PACHOJIOKEHUE TMPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMM: JBYTPAHHBIM yToJl, TPaHW ABYIPaHHOrO YIia,
pebpo NBYTrpaHHOTO Yrja; JUHEWHBIM yroa ABYTPAHHOTO yTJia; TpaaycHas Mepa
JIBYTPAHHOTO yTJIA.

11 KJIACC

OnepupoBarh TMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKIIbIH
MHOTOTPaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, TPABUIIbHBII MHOTOTpaHHUK.

PacmosnaBaTh OCHOBHBIE BHUIBI MHOTOTPAHHHKOB (MMHpaMuja; TpU3Ma,
PSIMOYTOJIEHBIN TTapaJIJICNICTIHIIe T, KyO).

KnaccudumupoBarh ~ MHOTOTpaHHHMKH,  BBIOMpass ~ OCHOBaHUS A
KJIacCU(PUKAUU (BBITYKJIbIE W HEBBIMYKIbIC MHOTOIPAHHUKH, TPABUIHHBIC
MHOTOTPaHHHUKH; TIPAMBIC U HAKJIIOHHBIC TIPU3MBI, TTapajlICICITUTICbI).

OnepupoBaTh MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CECYCHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHITUIIBI IOCTPOSHUS CEUYEHUH, UCTIONB3YS METO]] CIICIOB.

CtpouTh ceueHHUS MHOTOTPAHHUKOB METOJIOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUT
CBEpXyY, COOKyY, CHH3Y.

Pemate 3a1aun Ha HAXOXKIECHUE TECOMETPUUECKIX BEJIMUMH 1O 00pa3iaM Hin
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJbI TPH PEIICHUU
CTaHJAPTHBIX MaTEeMaTHYECKUX 3aJa4 Ha BBIYUCICHUE PACCTOSIHUI MEXIYy TBYMS
TOYKaMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENTUBAIOIIUMHUCS TIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIECHUE TECOMETPUUECKIX BEJIMUMH 1O 00pa3iaM Win
aNropuT™MaM, TPUMEHSS W3BECTHBIE AQHAIUTUYECKHE METOJbI TIPH PEeIICHUU

CTaHIapPTHBIX MAaTCMAaTHIYCCKHUX 3aJad Ha BBIYHCIICHHC YTJIOB MCIKIOY
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CKPELIMBAIOIINMUCS TPSIMBIMH, MEXAY IPAMOM H IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTIJIOB.

Beruucnars 0o0bEMBI U TIJIOMIAM MOBEPXHOCTEW MHOTOTPAHHUKOB (IpU3Ma,
nupaMujia) ¢ M[OpUMEHEHUEM (QOpMYyJ; BBIUYUCIATH COOTHOIIEHUS MEXIY
TUTOMIAASIMU TIOBEPXHOCTEHN, 00hEMaMU TI0I00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUSIMHU: CUMMETpUS B TIPOCTPAHCTBE; ILEHTP, OCh H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUH (UTYPHI.

N3Bnekath, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTYypax, MPeACTABICHHYI0 Ha YepTekax U
PUCYHKaX.

[IpumensaTy reoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUECKHUX
3a7a4, MPEANOJIAratOIINX HECKOIBKO [IaroB PELICHHUs, €CIIU YCIOBUSA IPUMEHEHUS
3aJlaHbl B IBHOUM (hopMme.

[IpumeHsaTs mOpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a7a4.

[IpuBOomUTH NpHUMEpPbl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T'€OMETPUU B HCKYCCTBE.

[IpumeHITh MOJMyYEeHHBIE 3HAHWA HA TMPAKTUKE: AHAIMU3UPOBATH PEaNIbHBIC
CUTyallud W MPUMEHATb W3YUYEHHBIE IIOHATUS B IHPOLECCE IOWCKA PEUICHUSA
MaTeMaTU4YeCKu CQOpPMYJIMPOBAHHON TPOOIEMBbI, MOICIUPOBATH pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, UCCIEAOBAaTh IIOCTPOCHHBIE MOJIEIN C
UCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara anreOpbl; permaTh
MPAKTUYECKUE 3a]1a41, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUYECKUX BEJTUUMH.

12 KUIIACC

OnepupoBaTh TOHATHSAMU: [WJIMHIPUYECKAash IOBEPXHOCTh, OOpa3yronme
IMWIMHAPUYCCKOR  TIOBEPXHOCTH;  IIWJIMHJP;  KOHWUYECKas  IMOBEPXHOCTD,
o0pa3yrolre KOHUIeCKOW TOBEPXHOCTH, KOHYC; chepuuecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYYCHUS TE BPAIICHHS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CEIrMEHTA, BHICOTA
CETMEHTA; IIAPOBOW CJIOW, OCHOBaHHWE IIAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IIIOIMIAAM  TOBEPXHOCTEH  TeJ  BpalleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUuEM (HopMy.

OnepupoBaTh TMOHATHUSAMH: MHOTOTPAaHHUK, BNHCAaHHBIA B cdepy U
OMMCaHHBIA OKOJIO cdepsl; chepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO

BpAILICHUS.
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Boraucnarh COOTHOIIGHHSI MEXKIY IUIOMIAIIMHU IOBEPXHOCTEH U 00BEMaMHU
MOJ00HBIX TEIL.

N300pakath wm3ydaemple (PUTYpBl OT PYKH W C TPUMEHEHHUEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB.

BoImonHATh (BBIHOCHBIC) ITIOCKHE YEPTEIKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BuI cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHHUS TSI BPAIICHHUS.

N3Bnekarh, HMHTEPIPETUPOBATH W MPeoOpa3oBBIBATH HHPOPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUICCKUX (PUTYypax, MPEACTAaBICHHYIO HAa YepTekax U
pUCYHKaX.

OrnepupoBaTh MOHITUEM BEKTOP B IPOCTPAHCTRE.

BBITTONMHATS  JICHCTBHSI  CIOKCHHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpA Ha YUCII0, O0BICHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaIOT.

[IpuMeHATH MpaBUIIO MapajuIeIeUIIe A,

OrneprupoBaTh MOHATHIMHU: JIEKAPTOBBI KOOPAUMHATHI B IPOCTPAHCTBE, BEKTOP,
MOMIYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAWMHATHI BEKTOpa, YOl MEXTY
BEKTOpaMH, CKAJIIPHOE TIPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMITJIaHAPHBIC
BEKTOPBI.

Haxonutb cyMMy BEKTOPOB M TTPOU3BECHUE BEKTOPA HA YHCIIO, YTOJI MEXITY
BEKTOpPAMH, CKaJsIpHOEC IPOM3BEACHHE, pACKIaJbIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh MIOCKOCTh YPABHCHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumeHATh TeoMeTpuvecKrue (akKThl ISl PEIICHHS CTEPEOMETPUUYECKUX
3a/1a4, MPEANOoararouX HECKOIbKO MAaroB PENICHMs, €CTM YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocreiimie reoMeTpUUYCCKHE 3aJladyd Ha TPUMEHCHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemiate, 3amaud Ha 0Ka3aTeIbCTBO MATEMATHYECKMX OTHOIIEHUH U
HaXO0XKJICHUE TCOMETPUICCKHUX BEIUYHH 10 00pa3liaM WiIu aJlrOpUTMaM, IPUMEHSS
W3BECTHBIE METO/IbI MIPH PEIICHUH CTAaHAAPTHBIX MaTeMaTHICCKHUX 3aa4.

[IpuMeHATh MpOCTEHINIME MPOTPAaMMHBIC CPEJICTBA M JJCKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUICCKUX 3a/1ad.

[IpuBoaNTE MpUMEpPHI MaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B TIPHPOAC U
YKU3HH, PacTiO3HaBaTh IIPOSIBJICHNE 3aKOHOB '€OMETPHHU B HCKYCCTBE.

[IpuMeHATh IMOJy4YEHHBIC 3HAHWUS HA TMPAKTHKE: aHAJU3HPOBATh PCalbHBIC
CUTyallMM W TPUMEHATh HW3YYCHHBIC IOHATHS B TIPOIECCE TIOWCKA pEIICHUs
MaTeMaTH4eCKn CPOpMYIHPOBAHHON TPOOIEMBI, MOJICIUPOBATh pEaTbHBIC
CUTyallil Ha S3bIKE TEOMETPHH, WCCIENIOBAaTh TOCTPOCHHBICE MOJEIN C
WCIIOJIb30BaHUEM I'eOMETPHUUYECKUX MOHATUI U TeOpeM, alllapara ajareOpsl; pemarh
IIPAKTUYCCKUE 3a/1a4H, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUUYCCKUX BEIUYHH.
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TEMATHUYECKOE IINTAHUPOBAHME 110 TEOMETPUHA
10 KITACC

KonnyectBo yacos DIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB M TeM Kontpoabnbie | Tpakraueckue (undgposbie)
n/n NMporpaMMbIl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapaninenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYISIPHOCTD MPSIMBIX U 13
IIJIOCKOCTEN
OBIIEE KOJIMYECTBO YACOB I10 35 1
[NPOTPAMME
11 KJIACC
KonaunyecTBo yacos D1eKTPOHHbIE
Ne HanMeHoBaHMe pa3/e/ioB U TeM Kontpoabbie | Tpakraueckue (uu¢possbie)
n/n NPOrpamMMsl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl

1 Yrubl MeXAy HPSAMBIMHU U IUIOCKOCTSMH 10 1
2 MHororpanHuku 11 1
3 O06BEMBI MHOTOTPAaHHUKOB 9 1
4 IToBTOpEHME: CeueHMs], paCCTOSHUS U YTJIbI 5 1

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 35 5 0
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TEMATHUYECKOE IINTAHUPOBAHME 110 TEOMETPUHA

12 KUIIACC
KonnyectBo 4yacos DIeKTPOHHDIE
HaumenoBanue
Ne (uudposbie)
pa3/1esioB U TeM Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTte/ibHbIE
NPOrpamMMBbl padoThI padoThI
pecypcsl
1 Tena BpaieHus 24
2 O0BEMBI TEN 10 1
Bexkrops! 1
3 KOOpAMHATHI B 20 1
IPOCTPAHCTBE
IToBTOpEHwme,
4 000011IEHNE, 12 !
CUCTEMAaTHU3aLHs
3HaHUHI
OBLIEE KOJIMYECTBO 70 3
YACOB I10 ITPOI'PAMME
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 110 TEOMETPUHA
10 KITACC

Ne
n
/
n

Tema ypoka

KoanuyecTBOo 4acoB

Bcero

Kontpoua
bHbIE
padoThI

MpaxkTn
yecKkHne
padoThI

JdarTa usyyenus

Inan

Pakr

I[OMaIIIHee 3aJaHue

OCHOBHBIE TIOHSTHSI CTEPEOMETPUHU: TOUKA,
npsiMasi, III0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHust Ha pUCYHKAX:
M300pakeHUs IIIOCKOCTEH, MapauIeIbHbIX
NpsMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

05.09

IL111.2

IlonsThs: MEpCCCKaroImurecs mIoCKOCTH,
nepeCeKaromuecsd nmpamasd U rnioCKOCTb

12.09

IL1(4)

IlonsTus: NEepeCCKaroImmrecCs rmIoCKOCTH,
NepecCKarommecs npsaMas 1 mIOCKOCTb

19.09

IL1(5)

3HaKOMCTBO C MHOT'OrpaHHUKAaMH,
I/I306pa)KCHI/IC MHOI'OIrpaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIMOHHBIX YEPTCIKAX

26.09

I1.1(6)

HauanbHble cBeZleHHs 0 KyOe U mupamuje,
uXx pa3BEépTKU U Mozenu. CedeHus
MHOTOI'PaHHHKOB

03.10

IL. 1 (4-6)

HayanbHble cBeieHus 0 Kyoe u mupamu/ie,
ux pa3BEépTKU U Mozenu. CeueHus
MHOTOTPaHHUKOB

10.10

1.2(7)

[TonsTHe 06 akCHOMaTUYECKOM MOCTPOCHUHU
CTEpEOMETPUU: aKCHOMBI CTEPEOMETPUH U

17.10

T1.2(8) T1.2(9)
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CJIICACTBHA U3 HUX

[TonsiTHe 06 aKCHOMaTUYECKOM IOCTPOECHUN
CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

24.10

I1.3(10) IL3(11)

[Tonatue 06 akCHOMAaTUYECKOM ITOCTPOSHUH
CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

07.11

T1.4(12)

10

[TonsaTne 06 akCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

14.11

IL1(17)

11

B3anmHoe pacrnosnoxeHue npsMbIX B
HPOCTPAHCTBE: NEePEeCceKaroIuecs,
NnapajiC/IbHbIC U CKPCIIUBAOIIHUECH IIPAMBIC

21.11

IL1(15)

12

[TapaynenbHOCTb NPSAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapaJUIEIbHBIE IPSIMBIE B
IIPOCTPAHCTBE; NAapPaAJIEIBHOCTD TPEX
IPSIMBIX

28.11

IL1(15)c.37

13

HapaJIJ'IeJIbHOCTB MPSAMBIX U IJIOCKOCTEH B
IMPOCTPAHCTBE: HapaJIJICJIBHOCTB HpﬂMOfI n
IIJIOCKOCTH

05.12

I1.1(16)

14

VYTIibl ¢ cOHanpaBiIeHHBIMU CTOPOHAMU

12.12

I.1(17)

15

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

19.12

Crp.393.124-127

16

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

26.12

.1 (18)

17

[TapamienbHOCTD IIIOCKOCTEM:
napaJuielIbHble IIOCKOCTH

16.01

C1p.40 3.131

18

CsolicTBa IapajICJIbHBIX IJIOCKOCTEH

23.01

I1.2(19)

18




[Ipocreiimue mpocTpaHCTBEHHBIC (DUTYPBHI 30.01 [1.2(20)

19 | ma mockocTH: TeTpas’ap, KyoO,
napasuieNienumne

20 | IloctpoeHne ceueHui 06.02 I1.2 (21)

21 | IloctpoeHue ceueHuit 20.02 IL.8
KonTponbhas padora no teme "I[Ipsimbie u 20.02

22 | TMJIOCKOCTH B MPOCTPAHCTBE.
[TapaniaenbHOCTh NPAMBIX U IIOCKOCTEH"
[TepnieHAMKYIAPHOCTD MPAMOUN U 27.02 I1.3 (22)

23 | TMUIOCKOCTH: MEPIEHANKYISPHBIE TPSIMbIE B
POCTPAHCTBE

24 [Ipsimble napasienbHble U 06.03 I1.3(23)
NEePIIEHUKYJIIPHBIE K IIIIOCKOCTH

75 [Ipsimble napasuienbHble U 13.03 11.3(24)
NEePHEHANKYIISIPHBIE K JIOCKOCTH

26 [Ipu3Hak nepneHIuKyISIPHOCTH IPAMOU U 20.03 Ctp 56 3.187-194
IUIOCKOCTH

7 [Ipu3Hak nepneHIuKyJISIPHOCTH OPSIMOU U 27.03 MMOBTOPEHUE
IUIOCKOCTH

)3 Teopema o npsMoit neprneHANKYIIpHON 03.04 IL.1(17)
IJI0CKOCTH

29 Teopema o nipsAMo epreHANKYIIPHON 10.04 Crp.39 3.124-127
IUIOCKOCTH

30 TeopeMa 0 npsIMO¥ NEPIIEHAUKYIIAPHOU 17.04
IIJIOCKOCTH

31 | IlepneHauKyJsip U HAKJIOHHBIE: PACCTOSHUE 24.04

19




OT TOYKHU J0 INIOCKOCTH, paCCTOSIHHUE OT
HpﬂMOﬁ J0 IINIOCKOCTH

[lepneniuKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE 08.05
32 | OT TOYKH JI0 TJIOCKOCTH, PACCTOSHUE OT 1

MPSIMOM JI0 TIJIOCKOCTH
33 | IlepneHAMKYJSp U HAKJIOHHBIE: PACCTOSHUE 15.05
- OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHAE OT 1
34 | npsMoOH 10 MIOCKOCTH
35 | HWroroBas KOHTpoJIbHAs paboTa 1 22.05

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

35
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KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE I10 'TEOMETPHUMA 11 KJIACC

Koan4yecTBO 4acoB

Hdara usyyenus

Ne Kount | Ipakr
n poJib | HYecK JlomalHee 3a1aHHe
Tema ypoka IInan daxT
/ Bcero HbIe ue
n pabo pabor
ThI bl
| VYTl B IPOCTPAHCTBE: YIOJd MEXKIY IPSIMON U | 05.09
IUIOCKOCTBIO
2 JIByrpaHHbIi yroJ, IMHEHHBIA yroJl ABYTPaHHOIO yria 1 12.09
JIByrpaHHBIN yroJ, TUHEHHBIN YIoJI ABYTPAaHHOIO yIila 1 19.09
4 [lepneHUKyISIPHOCTD MIJIOCKOCTEMN: IPU3HAK | 26.09
HEPIEHANKYJIAPHOCTH JBYX INIOCKOCTEH
5 [lepnieHIUKYISIPHOCTD MJIOCKOCTEMN: IPU3HAK | 03.10
NEePIEHANKYISIPHOCTH JBYX TIOCKOCTEH
6 IlepneHIMKyISIPHOCTD MJIOCKOCTEMN: IPU3HAK | 10.10
NEePIEHANKYISAPHOCTH JBYX IIOCKOCTEH
7 Teo 5 1 17.10
pema o TpExX nepreHAnKyspax
5 1 24.10
8 Teopema o0 Tpéx nepneHAuKyIsIpax
9 Teopema o0 TpEX MEPHEHIUKYIIAPAX 1 07.11
KonrponbHas pabora no remam 14.11
10 "[lepneHIUKYISIPHOCTD NPSAMBIX U INIOCKOCTEN" U 1 1
"VTI1bl MEXKAY OPSIMBIMU U INIOCKOCTAMHU"
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11

IlousTue MHOI'OrpaHHHUKa, OCHOBHBIC 3JICMCHThI
MHOTI'OI'paHHHKA, BBIITYKJIBIC 1 HEBBIITYKJIBIC
MHOTI'OI'PaHHHUKU; paSBépTKa MHOI'OI'paHHHKa

21.11

12

[Tpusma: n-yrospHas npusma; rpaHd U OCHOBAaHUS
MPU3MBL; IIpsiMasi U HaKJIOHHAsI MPU3MBbI; OOKOBast U
ITOJIHASI HIOBEPXHOCTh PHU3MBbI

28.11

13

[Tapannenenunen, MpSIMOYTOIbHBIN MapaIeIeHIIe]
U €ro CBOMCTBA

05.12

14

[Inpamupa: n-yroiapHas nupaMuia, FpaHu U
OCHOBaHUE NMUpaMUbl; OOKOBas U MOJIHAs
MTOBEPXHOCTh MMUPAMU/IbL; IPABUIIbHAS M yCEUEHHAS
npamua

12.12

15

HpaBI/IHBHBIG MHOTI'OIpaHHUKU: TOHATUC MTPAaBHUJIBHOTO
MHOI'OIrpaHHHUKA; [MPpaBUJIbHAA IpHU3Ma U IIpaBUJIbHAA
nupaMuIa; paBUiIbHas TPEYrojabHas MupaMuaa u
MIPaBUJIbHBIN TeTpasap; KyO

19.12

16

HpeHCTaBHCHI/Ie O IMPaBUJIbHBIX MHOI'OI'PAHHUKAX:
OKTa’Ip, TOJCKAdIP U UKOCAI.

26.12

17

CummeTpus B IpOCTPAHCTBE: CUMMETPUS
OTHOCUTEIILHO TOYKH, MPSIMOM, TIIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B MUPAMUIAX, NapaJUIeIenuneaax,
MPaBWIbHBIX MHOTOIPaHHUKAX

16.01

18

Brruuciienue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa,
JMaroHajH, YTJIbI

23.01

19

ITnomans 60KOBOM MOBEPXHOCTH U MOJIHOM
MIOBEPXHOCTHU MIPSAMOM MPU3MBI, IIIOIIAAb OCHOBAaHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSMOM MPU3MBI

30.01

20

HJ'IOIHa,I[L OOKOBOI IMOBCPXHOCTU U ITIOBCPXHOCTHU

06.02

22



MPaBUIILHON MUPAMHUJIBI, TEOPEMA O TUTOIIAIU OOKOBOM
MOBEPXHOCTU YCEUEHHON MUPAMU/IBI

21 Konrponsnas padora o Teme "MHOrorpaHHUKT" 20.02
22 [TonsaTue 06 00bEMeE 20.02
23 OO0BEM upaMu/Ibl 27.02
24 O0BEM paMuIbI 06.03
25 OO0BEM upaMu/Ibl 13.03
26 O0BEM nupaMuabl 20.03
27 OO6BbEM pU3MBI 27.03
28 OO0BEM TPU3MBI 03.04
29 OO0BEM IpU3MBI 10.04
30 KonrponsHas padora no teme "O0bEMBI 17.04
MHOTOTPaHHHUKOB"
31 [ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIUS 3HAHHH. 24.04
[TocTpoeHue ceueHuii B MHOTOIpaHHHKE
[ToBTOpEeHMEe, 06001IeHNE CCTEMAaTU3alUs 3HAHUM. 08.05
1 Beruncnenue paccTosiHUNA: MEXIY ABYMS TOUKaMHU, OT
TOYKH /10 MPSAMOH, OT TOUKH JI0 TUNIOCKOCTH, MEXTY
CKPELIMBAIOIUMHUCS MPSIMBIMU
33 Hrorosasi koHTpobHAs paboTa 15.05
[ToBTOpenue, 0000IIeHNE CUCTEMATH3AIUS 3HAHUH. 22.05
34- | BbluncieHue yrioB: MeX/1y CKpEIUBAIOIIUMUCS
35 MIPSAMBIMH, MEXTY IPSIMOM U INTIOCKOCTBIO,

JIByTPaHHBIX YIJIOB, YIJIOB MEX]Y IJIOCKOCTIMU
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 35 4

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHMUE 110 TEOMETPHUH 12 KJIACC

KoauvecTBo yacos
Jara uzydenust
IT
Kour pa
KTHY
No /i1 Tema ypoxa porb | Ilnan | ®akr JomamiHee 3a1aHue
Bcero HbIe
a0o ¢
p pado
ThI
ThI
1 Cdepa u map: ueHTp, paauyc, AuaMeTp 1 03.09 gﬁ?ﬁ?sg_ 60
2 [Tnomane moBEpXHOCTH ChEps 1 05.09 gﬁ?ﬁésg_ 60
B3aumnoe pacnonoxenue chepsl U IIIOCKOCTH; I'maBa 6
3 1 10.09
KacaTelbHas MIOCKOCTh K cepe § 2,1.61-63
4 [Tnomans cheps 1 12.09 ggﬁag 163
5 N3o06paxenue chepsl, mrapa Ha MIOCKOCTH. 1 17.09 g?ﬁ? 63- 66
6 Cedenus mapa 1 19.09 §F ;;?.276_ 68
. [{unuHapuyueckas MOBEPXHOCTb, 00pa3yoIIne 1 24.09 rinasa 6
WIMHPHYECKON TTOBEPXHOCTH '
Och HMUIMHIPUYECKOU MOBEPXHOCTH 1 26.09 riaBa 6
9 Humuuap: ocHOBaHUS U OOKOBast MOBEPXHOCTb, 1 01.10




00pa3yrolasi ¥ OCh; IJIOIMAIb OOKOBOU H
MIOJTHOHM TTOBEPXHOCTH

Humuuap: ocHOBaHUS U OOKOBast MOBEPXHOCTb,

riasa 6

10 00pa3yrolasi ¥ OCh; IJIOMAIb OOKOBOU H 03.10
MOJTHOM TOBEPXHOCTHU
11 N3o0pakeHune MIMHIpa Ha TUIOCKOCTH. 08.10 Iapa’
n.74-75
. 7
12 PaszBépTka mutuHapa. 10.10 Tyasa
P P 1.74-75
Ceuenus nunuHApa (MI0CKOCTHIO, riasa 7
13 IapaJuIeIbHON WIN NEPIEHIUKYIISIPHON OCU 15.10 m.76-77
MUAJTUHIPA)
Konnueckas moBepXHOCTh, 00pa3yIomye riasa 7
14 KOHUYECKON OBEPXHOCTH, OCh Y BEpLINHA 17.10 m.76-77
KOHUYECKOW MOBEPXHOCTH
Konnueckas moBepXHOCTb, 00pa3yromme riasa 7
15 KOHHUYECKOW MTOBEPXHOCTHU, OCh U BEPILINHA 22.10 m.78-81
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue U BepiInHa, 00pasyromas u rnasa 7
16 24.10
0Chb n.78-81
17 [Tnomanes GOKOBOM U MOTHOM MOBEPXHOCTH 05.11 riaga 7
n.82-84
13 VYceu€HHblil KOHYC: 00pa3yolue U BhICOTA; 07.11 rinaBa 7
OCHOBaHUs U OOKOBasi IOBEPXHOCTh '
19 VYceu€HHbI KOHYC: 00pa3yIole U BBICOTA; 1211 riasa 7
OCHOBaHHs U OOKOBasi MOBEPXHOCTh '
20 N300pakeHre KoHyca Ha INIOCKOCTH. 14.11
21 Pa3BépTka koHyca. 19.11

25




Cedenust KoHyca (TIOCKOCTHIO, TApATIICITHHON

22 OCHOBAHMIO, U INIOCKOCTBIO, MPOXOSIICH Yepe3 1 21.11
BEPIIUHY )

23 Komb6unanus ten BpaieHusi 1 MHOTOIpaHHUKOB 1 26.11

24 Kom0uHanus ten BpaieHus © MHOTOIpaHHUKOB 1 28.11

25 MHOTOIpaHHHK, OIMCAHHBIA OKOJIO c(hepbl 1 03.12

26 Cdepa , BiricaHHass B MHOTOTPaHHUK WU B TEJIO | 05.12
BpallleHus

27 [Tonsitre 06 00BEME. 1 10.12

28 OcHoBHBIE CBOMCTBa 0O0BEMOB Tell 1 12.12

29 O0BEM TIMHApa 1 17.12

30 O0béM KOHYCa 1 19.12

31 O06Bém mapa 1 24.12

32 [Tnomanes cheps 1 26.12

33 [TonoOHbIE TeNa B MPOCTPAHCTBE. 1 10.01

14 COOTHomeHHiI Mem{[y TUIOMIAIIMU 1 14.01
MOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX TN

35 [ToBTOpenue u 0600meHne Tem "Tena 1 16.01
BpamieHus" u "O0bemMbI Ten"

36 Kontponbnas pabora mo temam "Tena | 21,01
BpaieHus" u "O6bemsbl Ten"

37 BexkTop Ha MII0CKOCTH U B TPOCTPAHCTBE 1 23.01

38 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE 1 28.01

39 Clo)keHre BEKTOpPOB 1 30.01

40 CroxeHue BEKTOPOB 1 04.02
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41 Brruutanue BEKTOPOB 1 06.02
42 Beluntanue BEKTOpPOB 1 11.02
43 YMHOKEHUE BEKTOpa Ha YHUCIIO 1 13.02
44 YMHOKEHHE BEKTOpa Ha YUCIIO 1 18.02 I'maBa 1 m.13
45 Pa3noxeHne BekTopa 1o TpéEM HEKOMILJIaHAPHBIM | 20.02
BEKTOpaM.
46 [TpaBuno mapamienenurnena 1 25.02 ruasa 2 m.24
47 Pemenue 3?112111, f:BﬂsaHHHx C IPUMEHEHUEM | 27 02 riaBa’ .75
IpaBUJI JEHCTBUI C BEKTOpaMHU
Pemenue 3anay, CBSI3aHHBIX C IPUMEHEHUEM riasa3 1n.30
48 . . 1 04.03
TIPaBUII IEHCTBHI C BEKTOPaMH rnasa’ .76
49 IIpssMoyrosbHas cUCTEMa KOOPAUHAT B 1 06.03 I'maBa 3,7
IIPOCTPAHCTBE.
50 Koopaunater BekTopa. 1 11.03 Tuasa 3 1,32
riaBa’ 1.80
51 [Tpocreiimue 3agauu B KOOpAUHATaX 1 13.03 riasa3,7
59 v . 1 18.03 riasa 6 1.59-60
roJl MEKy BEKTOpaMu rrasa 7 077
53 CxangapHOe NMPOU3BEICHHE BEKTOPOB 1 20.03 I'nasa 6,7
Boruncienue yriioB Mex 1y NpsIMbIMH U rinasa 6 11.61-63
54 1 01.04
IUIOCKOCTSIMH rnasa 7 m.81
55 Beruncrienue yrioB MEXy IpSIMbIMU U 1 03.04 riasa 6,7
IUIOCKOCTSIMU
KoopauHnaTHO-BEKTOPHBIN METOJ ITPU PEIICHUN riaBab .64
56 1 08.04
reOMETPUYECKUX 3a/1a4 riasa 7 .82
57 KoopauHaTHO-BEKTOPHBIN METOJ IIPU PEIICHUN 1 10.04 I'nasa 6,7
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TCOMETPHUUICCKUX 3aaa4d

58

[ToBTOpEeHue, 00001IIeHNE U CUCTEMATH3ALIUS
3HaHUM N0 TeMe «BEeKTOpbI U KOOPAUHATHI B
pocTpaHcTee"

15.04

riaasa6b,7

59

KonTponbaas pabota mo Teme "BekTopsl u
KOOpPJIMHATHI B IPOCTpaHCTBE"

17.04

60

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALHS
3HaHU. OCHOBHBIE GUTYPHI, (AKThI, TEOPEMBI
Kypca MIaHUMETPUU

22.04

61

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMS
3HaHUi. OCHOBHBIE GUTYpHI, (HAKThI, TEOPEMBI
Kypca IJIaHUMETPUU

24.04

62

IToBTOpEHME, 000OIIEHNE U CUCTEMATU3AIIHS
3HAHWH. 3aa49M MNIAHUMETPUU U METOBI UX
penieHus

29.04

63

[ToBTOpEHME, 000OIIEHNE U CUCTEMATU3AIIHS
3HAHWU. 3a]a41 TUTAHUMETPUH U METOJIbI X
pelieHus

06.05

64

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
3HaHuil. OCHOBHBIC (DUTYPBI, HAKTHI, TEOPEMBI
Kypca CTepeOMETPHH

08.05

65

HtoroBast kKoHTpoJIbHAs paboTa

13.05

66

[ToBTOpeHue, 06001IEeHNE U CHCTEMAaTH3aIUs
3HAHUI

15.05

67-70

Peseps

20.05-22.05

OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

70
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOI'PAMMBbBI

10-11 KJIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
00pa30BaTeJIbHOW NPOrPaMMBbI CpeiHero 001ero odpasoBanus
pe3yabTarta
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSIMH: TOUYKA, MPSMAast, IIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CJICICTBHS U3 HUX IMPHU PEIICHUU
' F€OMETPUYECKHX 3a/1a4
73 OnepupoBarh MOHATHSAMHU: MAPAUIETBHOCTh W NEPHEHIUKYISIPHOCTD
' MPSAMBIX U IIJIOCKOCTEMN
74 KrnaccudpunupoBaTe B3aMMHOE pacloiOXeHHE MPSIMBIX U IUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: JIBYTPAHHBIA yroJjl, TPAHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YTJla, TpaaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHUK, JJIEMEHTHl MHOTOTPAaHHHUKA, TPABUILHBI MHOTOTPAHHUK
77 Pacmo3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MMHMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN Tapasiesenune, Ky0)
KnaccudunupoBaT  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
. Kknaccuukanmuu  (BBITYKJIBIE W HEBBINYKJIbIE  MHOTOTPAaHHUKH,
' MpaBUJIbHbIE MHOTOIPAHHUKH, TMpPsAMbIE M  HAKJIOHHBIE IPHU3MBI,
napajuieIeTUIe b))
- OmnepupoBath MTOHSTUSIMH: CeKyIas IUIOCKOCTb, ceveHue
' MHOT'OTPaHHUKOB
710 OOBSACHATH TPUHLUIBI  TOCTPOCHUS  CEUYEHWH  MHOTOTPAaHHUKOB,
' UCIIOJIB3YSl METO/I CIIEJIOB
7.11 Ctpouth ce4YeHHs] MHOTOIPAHHUKOB METOJIOM CJIEAOB, BBINOJHATH

30




(BBIHOCHBIE) TJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:

BUJ CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAXO0XJICHUE TEOMETPUUYECKUX BEIUYHH MO 00pa3iam
WIK allfOpUTMaM, MPUMEHSs WM3BECTHBIC aHAJIUTUYECKHE METOMbI IpH
pElICeHNH CTAHJAPTHBIX MAaTEeMAaTHYECKUX 3a/7]ad Ha BBIYUCICHHE
paccTOsHUN MEXIy ABYMS TOUYKaMH, OT TOUKHU J0 MPSIMOH, OT TOUKH IO

IJIOCKOCTH, MCKAY CKPCIIUBAOIIUMUCS MMPAMBIMHA

7.13

Pematp 3a1aun Ha HAXO0XKICHUE TEOMETPUUYECKUX BEIUYHH MO 00pa3iam
WIK allfOpUTMaM, TMPUMEHSs WM3BECTHBIC aHAJIUTHUYECKHE METOMbI MpH
pEIICHNN CTaHIAAPTHBIX MAaTEMaTHYECKHX 3a/Jad Ha BBIYMCIICHUE YTJIOB
MEXy CKPEIIMBAIOIIUMUCS MPSMBIMHU, MEXAY MPSIMOW U IJIOCKOCTHIO,

MEXy IUIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Bbruucnare 00BbEMBI M IUIOMAAM TMOBEPXHOCTEH MHOTOIPAaHHHKOB
(mpu3ma, mupaMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXITY ILTOIIAAIMHU MMOBEPXHOCTEH, 00BéMaMu MOA00OHBIX

MHOI'OIr'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMH: CUMMETPHS B NPOCTPAHCTBE, LEHTpP, OCh U

IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TNIOCKOCTh CUMMETPUH (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBBIBATH W HHTEPIPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYIO Ha

yepTexax U pUCcyHKax

7.17

[TpumensaTh reoMeTpuueckue (akThl A PEHICHUS CTEPEOMETPHUECKUX
3a/1a4, MPEAIONAralolliuX HECKOJIbKO IIaroB pEIICHMs, €CIU YCIOBUSA

MIPUMEHEHHUS 3aJIaHbl B SBHOU (hopMe

7.18

IIpuMeHATH mpocTEHIIME NPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBI IIPU PCIICHUU CTCPCOMCTPHUICCKUX 3a/lav

7.19

HpI/IBO,Z[I/ITB MMPUMCPbI MATCMATUICCKHX BaKOHOMepHOCTeﬁ B IMPpHUPOJIC U

JKU3HU, PACIIO3HABATh MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[TpuMeHSTH MoTydeHHbIE 3HAHHSI Ha MIPAKTHUKE: aHAIM3UPOBAThH PeabHbIC
CUTyallUM M TPUMEHSTHh W3YyYEHHbIE IIOHATUS B IMIPOIECCEe ITOMCKA
pelieHus MaTeMaTHYECKU c(hOopMyITHPOBAHHOM poOIeMBI,
MOJIETTMPOBATh PealbHbIE CUTYyallMd Ha S3BIKE T'€OMETPUH, MCCIENOBATh
MIOCTPOCHHBIE MOJENH C HCIOJIb30BAaHHEM T€OMETPUYECKUX MOHATHH H

TCOPEM, allriapara aHFe6pBI, peuiaTth MMPAKTUYCCKHUEC 3a/la4u, CBA3AHHBIC C
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HaXO0XIACHUEM I'€COMETPUICCKUX BCJINYNH

12 KIIACC
Kon .
IIpoBepsieMble NpeAMeETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBepPsIeMOro .
00pa3oBaTeILHO MPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yJabTaTa
6 ['eomeTpus
OnepupoBaTh NOHITUSIMU: MIMHIPUYECKAs TIOBEPXHOCTh, 00pa3yromiue
6.1 LWIMHIPUYECKON TIOBEPXHOCTH, LMIMHAP, KOHUYECKAs ITOBEPXHOCTD,
' oOpa3yrome KOHMYECKOM  IOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTh
6.2 Pacno3naBate Tena BpaieHus (MIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHSI TEJ BPAILICHHS
6.4 KnaccugunupoBars B3auMHOE pacloiokeHHe Chephl U MITOCKOCTH
OnepupoBaTb NOHSTUSAMM: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOM CJIOW, OCHOBAHHWE IIAPOBOrO CJOS, BHICOTA
I1ApOBOTO CJI0, IIIAPOBOU CEKTOP
6.6 Boruncnare 00bEMBI M IUIOMIAMM TOBEPXHOCTEH Tell BpaIleHUS,
' TFeOMETPUYECKUX TeJI C IPUMEHEHUEM (popMyi1
OnepupoBaTh MNOHATHSAMM: MHOTOTPAaHHUK, BIIMCAaHHBIA B cdepy Hu
6.7 OTMCaHHBII OK0JIO cdepsl, chepa, BUCaHHAS B MHOTOTPAaHHUK HITH TEJO
BpALLCHUS
63 BblUMCIATE  COOTHOIIEHHS MEXIy IUIOIIAASMHU TOBEPXHOCTEH W
' 00BbEMaMU TOOOHBIX TET
6.9 N300paxkaTh n3ydaemble (GUTYpBl OT PYKH U C IPUMEHEHHUEM IPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbINonHATE (BBIHOCHBIE) IUIOCKME 4YEpPTEKU U3 PUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHHU3Y; CTPOUTH CEUCHHS TeIl
BpALCHUS
W3BnekaTb, MHTEPIPETUPOBaTh M NPeoOpa3oBbIBaTh HMH(OPMAIMIO O
6.11 NPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (DUTYypax, TNPEACTaBICHHYIO Ha

yepTexax U pUCyHKax
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6.12

[TpumensTh reomeTpuyeckrue (QaxKThl A PEHICHUS] CTEPEOMETPUUECKUX
3a/1a4, NPEANOJaralolliuX HECKOJIbKO IIaroB pELICHUs, €CJIU YCJIOBUS

MPUMEHEHUS 33JIaHbl B IBHOU (hopMme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BrimomaaTe I[GI71CTBPI$I CJIOKCHHUA BCKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICHSITB, KaKUMH CBOMCTBAMHM OHU

o0JazaroT

6.15

HpI/IMCHHTB IpaBHJIO IapaJuICICuIcaa npu CJI0KCHUU BCKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: AEKApTOBbl KOOPJIMHATBI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
yroa MEXIy BEKTOpaMH, CKalIpHOE IIPOM3BEIEHUE BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

HaXOI[I/ITB CYMMY BCKTOPOB M IIPOU3BCACHUC BCKTOpPA HA YMUCIIO, YI'OJ
MCXKAY BCKTOpaMH, CKAJIISIPHOC NPOU3BCACHHUEC, paCKIaAblBAaTh BEKTOP I10

ABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

BaﬂaBaTI) IJIOCKOCTh YPAaBHCHHEM B IleKapTOBOﬁ CUCTCMEC KOOpAHAT

6.19

Pemate mpocredmme TeoMETpUYECKHME 3aJadyd  Ha I[PUMEHEHHE

BCKTOPHO-KOOPAUHATHOTO METO1a

6.20

Pemrats 3aJa4ud Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHX OTHOIICHUH H
HaxXO0KACHUEC T'COMCTPUUCCKHUX BCJIWYHH I10 06pa3uaM HJIN aJIrOpUTMam,
IMPUMCHSA HN3BCCTHBIC METOAbI npu peuIcHuU CTaHAAPTHBIX

MAaTEMATHYCCKUX 3aJa4

6.21

IIpuMeHATs TpOCTEHIINE IPOrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPECOMCTPUICCKUX 3a1a1

6.22

IIpuBOaUTE NpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPUPOLE U

JKHU3HH, paClIO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpuMeHsATH TONlyuyeHHBbIE 3HAHMA HA TPAKTUKE: aHAJIU3UPOBATH
peanbHBIe CHUTyallud W TNPUMEHATh W3yYCHHBIE IOHATHS B TIpoIiecce
MOWCKA pEIICHUSs MaTeMaTu4ecku c(hopMyIupoBaHHONH MpPOOIEMBI,
MOJIETTMPOBATh PeabHbIC CUTYAIlMH Ha S3bIKE T€OMETPHH, MCCIEI0BATH
NOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAHHEM TI'€OMETPHUUECKUX MOHATUH H
TeopeM, anmapara ainreOpbl, pemarh MPaKTUIECKUE 3a/1a4H, CBSI3aHHBIC C

HaXOKACHUCM I'COMCTPHUICCKUX BCINYNH
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10-11 KJTIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHbBIE TIOHATHSI CTepeoMeTpuu. Touka, mpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHOe  pacnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€pECEKarolIrecs,
napajulefibHble W CKpeluBaromuecs mnpsmeie. [lapannenbHOCTh MPSMBIX U
IUIOCKOCTEM B  NPOCTPAHCTBE: MapajyiesibHbIE IMpsIMble B  INPOCTPAHCTBE,
NapajuieNbHOCTh TPEX MPSIMBIX, MAPAIEIbHOCTh MPSIMON U TUIOCKOCTH. YTIBI C
COHAIPABJICHHBIMU CTOPOHAMH, YIOJ MEXKIY MpPSAMBIMH B  IPOCTPAHCTBE.
[TapaniensHOCTh MIOCKOCTEH: MapauieNbHbIe MIOCKOCTH, CBOWCTBA MapaljiebHbIX
iockocteil. Ilpocreiimme npocTpaHCTBeHHBIE (UTYyphl Ha TUIOCKOCTH: TETPa’Jp,

KY6, napauiCjICuIca, IoCTpoOCHUC CceyeHUH

7.3

[leprieHANKYIAPHOCTh MNPSMONM M IUIOCKOCTH: MEPNEHAMKYJISIpHbIE NpsSMbIE B
MMPOCTPAHCTBEC, NPAMBIC TAPAJIJICIIBbHBIC U NICPICHAUKYJISAPHBIC K IIJIOCKOCTHU, IPU3HAK
HEePIEHANKYJIIPHOCTH MPSIMOM U INIOCKOCTH, TEOpEMa O MPSIMOM NMEePHEeHIUKYIIIPHOM
IUIOCKOCTH. YIJIBI B TPOCTPAHCTBE: Yrojl MEXAy MNpSIMOH M IUIOCKOCTBIO,
JBYTpaHHBIA yroJyl, JMHEWHBIH Yyron JAByrpaHHoOro yria. IlepneHaukysp
HAKJIOHHBIE: PACCTOSIHME OT TOYKM J0 IUIOCKOCTH, PAacCTOSHUE OT MpsIMOW [0
IUIOCKOCTH, MPOEKIUs (GUIypbl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh IIOCKOCTEMH:
IPU3HAK  IEPIECHIUKYJSIPHOCTH  JBYX  IUIOckocTte. Teopema o0  Tpéx

NEePIeHIUKYIIpax

7.4

[ToHATHE MHOTrOrpaHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTIOIpaHHMKA, BBINYKIIbIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpusma: n-yronpHas
npu3Ma, TPaHU U OCHOBAHMS NPU3MBI, NpsiMas U HAKJIOHHAs MPU3Mbl, OOKOBas U
II0JIHAsl TOBEPXHOCTD NMpu3Mbl. [lapanenenunen, npsMOYToJIbHbIN Napaueaenue
u ero cBoiictBa. [lupamuna: n-yronpHas nupamMuia, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,

OOKOBas M IIOJIHAS MOBCPXHOCTh MUpPaAMHUbI, IpaBUJIbHAA U yceqéHHasI nupamMmuaa.
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OnemMeHTsl NOpuU3Mbl W nUpamMuzbl. lIpaBUibHBIE MHOTOTpaHHHMKH: IIOHATHE
IIPAaBWJIBHOTO MHOTOTpPaHHMKA, IpaBWIbHAs NpU3Ma U IpaBUIIbHAS NHpPaMUAA,
IpaBUiIbHAs TPEYroJibHAs MUPAMUA U IPAaBUIBHBIA TeTpasap, KyO. [IpencraBnenue
O IpPaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Ip, AOAEKa’aAp M ukocadapyrue CeueHus

IMPU3MBI 1 ITHPaAaMHUIbI

7.5

CuMmMeTpusi B TPOCTPAHCTBE: CHUMMETPHS OTHOCUTENBHO TOYKH, MPSMOM,
TUTOCKOCTH. DJIEMEHThl CHMMETPUH B MTUPAMUJIAX, TTapaJUIeTeHne1aX, TPaBIIbHBIX

MHOI'OIrpaHHHUKax

7.6

Bbrunciienue 31€MEHTOB MHOTIOTPaHHMKOB: p&Opa, auaroHanu, yriel. Ilmomans
OOKOBOM TOBEPXHOCTH U TIOJTHOM TOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOLIA/lb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOr npu3Mebl. [1momane 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM MNHpaMHUAbI, TEOpeMa O IUIoLaau

yceu€HHou mupamuibl. [lonsatre 06 o0bEMe. OOBEM MUpaMUIbI, TPU3MBI

7.7

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIJIOMIAISIMHA TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

12 KUIACC

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6

['eomerpus

6.1

HI/IJ'II/IHI[pI/ILICCKaH IMOBCPXHOCTD, 06p33y10H_H/I€ HHHHHHqueCKOﬁ IMOBCPXHOCTHU, OCb
HHHHHHPHHGCKOﬁ IOBCPXHOCTH. ]_II/IJII/IHI[pI OCHOBaHHMSI U OOKOBas IMOBCPXHOCTD,

oOpasytomas 1 0Ch, TUIOIIaab OOKOBOW U TOJHON TOBEPXHOCTH

6.2

Konunueckasi moBepXHOCTh, 00pa3yIolie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHMYECKOU TOBepXHOCTU. KOHyC: OCHOBaHHME W BepIIMHA, O0Opa3ylomias U OcCh,
Iomaab OOKOBOM M TIOJHOW TOBEPXHOCTH. YCEUYEHHBINM KOHYC: 0Opasyioniue u

BbICOTA, OCHOBAHHUA U OoxoBas TIOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, TMamMerTp, TIOMaab MOBEpXHOCTH cdepbl. BzanmHoe

PacCIOJIOKCHHUC C(I)epLI N IJIOCKOCTH, KacaTCJibHasA ITINIOCKOCTbh K C(bepe, iomanb

chepsl

6.4

I/I306pa>1<eHHe TCJI BpalllICHUSA Ha IIJIOCKOCTHU. Pa3BépTKa HUINHApPA U KOHYCa

6.5

KomOuHnanmu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OIMCAHHBIN

OKOJIO CCI)epBI, C(bepa, BIIMCaHHAsA B MHOT'OI'PAHHHUK, WJIHX TCJIO BPpAIICHUA

6.6

[Tonstne 06 06bEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
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MPSIMOYTOJIBHOTO Mapajienenuneaa M ciaeactsuss u3 He€. OO0BbEM LMIMHIpA,

KoHyca. O0bEM 1mapa u miomanb chepsl

[TogoOubie Tema B mpoctpaHcTBe. COOTHOMIEHUS  MEXKAY  IUIOMIAISIMHU

6.7 MMOBEPXHOCTEH, 00bEMaMH MOJOOHBIX TEIl
6.8 Ceuenust nunuHzapa (mapajulelbHO U TEPIEHIUKYISIPHO OCH), CEUEHHUS KOHyca
' (mapanienbHOe OCHOBAHUIO U MPOXOSAIIEe Yepe3 BEPUINHY ), CEUCHUS IIapa
BekTtop Ha mimockocty U B mpocTpaHcTBe. CIIOXKEHUWE W BBIYMTAHUE BEKTOPOB.
6.9 YMHOKEHUE BEKTOpa Ha 4YuCio. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIAHAPHBIM
' BektopaM. IlpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
MIPUMEHEHUEM MTPaBUJI ACUCTBUIN C BEKTOpaMU
[IpsamoyronpHasg cucrtemMa KOOpPAMHAT B IpocTpaHCTBE. KoopauHaThl BeEKTOpAa.
6.10 [Ipocreitine 3agaun B KOOpAMHATaX. YTroi Mexay BekTopamu. CkansipHoe

IMPONU3BCACHUC BCKTOPOB. Brranciaenue YIJIIOB MCXKAY MNPAMBIMU W IIJIOCKOCTSIMMU.

KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUH F€OMETPUUYECKUX 3a/1a4
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IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NPEAMETHBIM Pe3yJIbTaTaM O0CBOECHHSA
NpOBePsIEMOro OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHEro o011ero
TpeOoBaHus o0pa3oBaHus

Biagenue meronaMu J0Ka3aTelnbCTB, AJTOPUTMAMM PELICHUS 3a7ad;
yMeHHe (OopMyIHpoBaTH M ONEpPUPOBATH MOHATHUAMHU: OIpeEesICHuE,
aKCHUOMa, TeOpeMa, CIEACTBUE, CBOWCTBO, IMPHU3HAK, I0KA3aTEIbCTBO,
paBHOCUJIbHBIE (DOPMYITMPOBKU; IPUMEHSTH UX; yMeHUE (HOpMYIUPOBAThH
0o0paTHOE M NPOTUBOIIOJIOKHOE YTBEPXKACHUE, NMPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPBI, HMCIOJB30BaTh METOJ MAaTeMAaTHYECKOW WHIYKIHH;
IIPOBOJUTH  JIOKA3aTEIbHBIE PACCYKIAEHUA IIPU PELICHUM 3a1ad,
1 OLICHUBATh  JIOTMYECKYHK)  IIPaBUJIBHOCTb  PACCYKICHUN; YMEHHE
OIEPUPOBATH IOHATUAMU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEpaluu Hajl
MHOXXECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
amnmnapar JJIsg ONMCAHMs PEAJIBHBIX IIPOLECCOB U SBICHUHN U IIPU PELLICHUU
3aja4, B TOM 4YHCIE M3 JAPYTUX YYEOHBIX MPEAMETOB; YyMEHHE
OINIEepUPOBATh MOHATUAMMU: Ipad, CBA3HBIN rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb W ONMCHIBATh TIpadbl pa3IMUYHBIMU

crioco0amu; UCIOJIB30BATh I'padbl MPHU PEIICHUH 3a/1a4

YMeHHe onepupoBaTh MOHATUAMH: HATYPAJIbHOE YHCIIO, LEJI0€ YHCIIO,
CTEIIEHb C LEJIBIM ITOKa3aTelIeM, KOPEHb HaTypaJbHOM CTEIEHU, CTEIICHb
C palMOHAIBHBIM  IIOKa3aTelleM, CTENeHb C  JICUCTBUTEIIbHBIM
nokasareiaeM, Jorapupm 4YHMCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOU3BOJIBHOIO YHUCJA, OCTAaTOK II0 MOJIYJIIO, PalUOHAIBHOE YHCIIO,
UPPALMOHAIBHOE  YHCIO,  MHOXECTBA  HATypajbHBbIX,  LENbIX,
2 palMOHAIBHBIX, JEHUCTBUTEIBHBIX YHUCEN;, YMEHUE MHCIOIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OOIIMI AENuTeNb U HauMEHbIIEe
o01iee KpaTHOe, adropuT™ EBKiIMIa MpH pelieHnu 3a/1ad; 3HaKOMCTBO ¢
pa3IMYHBIMM  TO3UIMOHHBIMH  CHUCTEMaMHM  CYUCIICHMS;  yYMEHHE
BBINOJIHATh BBIUMCIIEHUE 3HAUY€HUI M NpeoOpa30BaHUs BBIPAXKEHUH CO
CTETeHsMU M JiorapudMamu, MpeoOpa3oBaHUs IPOOHO-PAIMOHATBHBIX

BBIpa)KCHI/II}'I; YMCHHE OICPUPOBATH IOHATHAMU: TOCICAOBATCIIBHOCTD,
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apupmMeTHIecKas porpeccus, reoMeTpuyecKas nporpeccusi,
OECKOHEYHO YOBIBalOIass TEeOMETpUYECKash MPOTPecCus; YMEHHeE
3a/1aBaTh MOCJICIOBATEILHOCTH, B TOM YHUCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsDKEHHBIC KOMITJIEKCHBIC YHCIIa, MOIYJIb M apTYMEHT KOMILIEKCHOTO
gyrcna, ¢opMa 3amucd KOMIUIGKCHBIX duceld  (TeoMeTpudecKkas,
TPUTOHOMETPUYECKass W  ainreOpaumdeckas); yMeTbh IPOU3BOAUTH
apudmeTHuecKue ACUCTBUS C KOMIUIEKCHBIMH YHCIaMH; MPUBOAUTH
MpUMEPHl  UCTIOIB30BAaHMSI  KOMIUIEKCHBIX — YHCEN;  ONEPHpPOBATH
MOHATUSAMU: MaTpuma 2X2 u  3%3, omnpeenuTeslb  MAaTpPULbI,

FGOMeTpI/I'-IeCKI/Iﬁ CMBICJI OITPCACIIUTEIIA

VYMeHue onepupoBaTh MOHATHAMU: pallMOHAIbHBIE, MPPALMOHAJIbHBIE,
noKa3aresbHbIe, CTENEeHHbIE, JOrapu(pMHUUECKUe, TPUTOHOMETPUYECKHE
YpaBHEHHS U HEPAaBEHCTBA, HUX CHUCTEMBI; yMEHHE ONEepUpOBAThH
MOHATUAMU: TOXJIECTBO, TOXJIECTBEHHOE MpeoOpa3oBaHUE, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YpaBHEHUH M HEPaBEHCTB, PaBHOCHJIbHOCTb
YpPaBHEHMH, HEpPABEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMbI C TOMOINBIO Pa3IMYHBIX NPUEMOB; pelIaTh
YPaBHEHHUs, HEPABEHCTBA M CHCTEMBl C IIapaMeTpOM; IPUMEHSTH
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMbI JUISl PEUICHHs] MaTeMaTUYEeCKUX

3aaa4 1 3a/1a4 U3 pas3JIMYHbIX oOnacreit HAayKH U peanLHoﬁ JKHN3HHU

YMeHue onepupoBaTh MOHATUAMH: (QYHKIMSA, YETHOCTH (YHKIHUH,
NEPUOANYHOCTh (YHKIUH, OTPAHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
¢byHKIMH, SKCTpeMyM (YHKIMH, HauOoJbIllee U HaMMEHbIIee 3HAaYCHHUs
(GYHKIIMM Ha MPOMEXKYTKe, HeMpepbIBHAs (PYHKIIUS, aCUMITOTHI Tpaduka
¢dbyHKUMY, TIepBas ¥ BTOpas MPOU3BOJIHAS (YHKINH, T€OMETPUUYECKHNA U
¢buznyecKuil CMBICI TPOU3BOAHOM, IEepBOOOpa3Hasi, OINpeaAeTEHHBIN
MHTErpaji; YMEHHE HaXOIUTh ACUMOTOTHI rpaduka (YHKLUUHU; YMEHHE
BBIUUCIATh NPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOIO H
KOMITO3UIIUN (YHKLUH, HAXOJUTh YpaBHEHHE KacaTelbHOH K rpaduky
GYHKIUMM; YMEHHME HAXOJIUTh IMPOU3BOJHBIE 3JEMEHTAPHBIX (DYHKUHUI;
YMEHHE HCHOJb30BaTh MPOU3BOAHYIO MJIS HUCCIEAOBaHUS (YHKUUH,
HaXOAUTh HAuOOJIbIIME W HAUMEHbIIME 3HA4Y€HUS (PYHKIMI; CTPOUTH
rpauKd MHOTOWICHOB C MCIOJIb30BAaHMEM allllapaTa MaTeMaTH4YeCKOTo

aHajy3a, MHOPUMCHATH IPOU3BOJHYIO I HAXOXACHHA HAWITY4YHICro
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pelieHuss B TPUKIAIHBIX, B TOM YHUCIIE COIUAIBHO-DKOHOMHYECKHX H
buznyecKuX 3a7auax; HaAXOIUTh TUIOMIAU U 00BEMBI (PUTY C TTOMOIIBIO
MHTETpaia; MPUBOIUTH MPUMEPHl MaTEMaTHYECKOTO MOJACITHPOBAHUS C

noMOILbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: rpaduk QyHKUUH, OOpaTHas
GbyHKIMS, KOMMO3UIus (YHKIHWHN, JUHEWHas (DYHKIUSA, KBagpaTHYHAS
byHKIHA, panuoHaIbHast byHKIMA, CTEIICHHAs byHKIHA,
TPUTOHOMETpHUYECKHE  (PyHKIUM, OOpaTHble TPUTOHOMETPUUYECKHE
¢byHKUMHM, TOKa3aTelabHas M Jorapudmuyeckas (GYHKIHUU; YMEHHE
CTPOUTHh TpadUKU H3YYEHHBIX (PYHKIIMH, BBITIOJHATH NPEOOpa3oBaHUS
rpa¢ukoB (GYHKIMN, UCTIONB30BaTh T'PapUKH JJIS U3yUEHUs IPOLIECCOB U
3aBUCUMOCTEH, MpU PEIIeHUH 3a7ad U3 APYTruX YYEOHBIX MPEIMETOB U
3a7]au U3 peabHON JKU3HU; BBIPAXKaTh (YOPMYJIaMH 3aBUCUMOCTH MEX]Y
BEJIMYMHAMH; WCIIOJNB30BaTh CBOMCTBA W Tpapuku (QYyHKIUH IS
peleHus ypaBHEHH, HEPaBeHCTB U 3a/1au ¢ MapamMeTpaMu; u300paxkaThb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOXECTBA PpEIICHWW YypaBHEHUH,

HCPAaBCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 3aJjaud pPa3HBIX TUIOB (B TOM YHMCIE Ha
MIPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3371a4i U3 00JacTH YIPABJICHUS JTMYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHs, HEPAaBEHCTBA M HX
CHUCTEMBI II0 YCIIOBUIO 3aJa4M, MCCIIEJOBaTh IIOJYYEHHOE PELICHUE U
OLICHMBATh MPaBIONOAOOHOCTh pPE3yJIbTaTOB; yYMEHHE MOJEINPOBAThH
peanbHbBle CUTyallUM Ha $3bIKE MAaTEMAaTUKH; COCTABIIATH BBIPAXKCHMUS,
YpPaBHEHUs, HEPaBEHCTBA M HX CHUCTEMBbI IO YCIOBHIO 3aJayH,
UCCJIEA0BATh IIOCTPOEHHBIE MOJCIHM C HCIOJIB30BAaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA PE3yJIbTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apupMeTHUeCKOoe, MeIuaHa,
HauOoJpIllee M  HAaWMEHblIee 3HAYEHUs, pasMmax, JUcCHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPNPETHPOBaTh HH(GOpPMAIMIO, TMPEACTaBICHHYI0 B TaliMuax, Ha
auarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MPOLECCOB U
SIBJICHUI; TIPEJICTABIIATh HH(POPMALIHMIO C TIOMOIIBIO TAaOJIHII U AUArpaMM;
HCCJIEIOBaTh CTAaTUCTUYECKHE JIaHHBIE, B TOM YHCJIE C MPUMEHEHHEM

I‘pa(l)I/ILIeCKI/IX METOA0B U JJICKTPOHHBIX  CPCACTB; Fpa(l)I/IquKI/I
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ucciaeagoBarb COBMECTHBIC Ha6J'IIO,Z[eHI/I$I C IOMOIbO JUarpamm

pacceuBaHys U JIMHEWHOU perpeccuu

YMeHue onepupoBaTh IOHATUSMHU: CIy4alHBIM OIBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIy4yallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpaUUeCKUX METO/I0B; NPUMEHSThH
(GOopMyJBl CIIOKEHUSI M YMHOXEHHs BEPOSTHOCTEH, (hOpMyiy MOJHOU
BEPOSATHOCTH, (popmyny bepnymnu, komOuHaTOpHbIE QaKThl U HOPMYJIBL;
OLICHUBATb BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpPOBATh
NOHATUAMM: Cly4ailHash BEJWYMHA, PpacIpeNeieHUe BEPOSTHOCTEM,
MaTEMaTHYECKOE OKMUJAHHUE, IUCHEPCHA M CTaHJAPTHOE OTKIOHCHHE
Clly4aiiHOW BEJIMYUHBI, (QYHKIMM paclpelieieHuss U  IUIOTHOCTH
PaBHOMEPHOI'0, IIOKA3aTEIIbHOTO W HOPMAJIbHOTO  PACHpPEIEICHU;
YMEHHME MCNOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacHpelesIeHud Juis
pellleHrsl 3aJa4y; 3HAKOMCTBO C MOHATHUSMHU: 3aKOH OOJBIIMX YHCET,
METO/BI BBHIOOPOYHBIX HCCIEOBAHUI; yMEHHE MPHUBOJAUTH MPUMEPHI
MPOSIBJICHUS] 3aKOHA OOJIbLIIMX YHMCEN B NMPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETAHHE, TIEPECTAHOBKA,
YHUCJIO COYETaHUH, YHCIO MepecTaHoBOK; OuHOM HploToHa; ymeHue
NPUMEHATh KOMOMHATOPHBIE (PAKTHI M pacCyKACHU Ul PEeLIeHUs 3a1a4;
OLICHUBATh BEPOATHOCTH peabHbIX COOBITHI; COCTaBJIISATh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATH HOqueHHLIﬁ pe3yiibTaTt

YMeHue onepupoBaTb IOHATHUAMU: TOYKA, MpsMas, IJIOCKOCTH,
IPOCTPAaHCTBO, OTPE30K, Jyd, BEJIUYMHA YyIJa, IJIOCKUH Yrodi,
JIBYTPaHHBIA yTOJI, TPEXIPAHHBIM Yroj, CKPELIUBAIOLIUECS NPSIMBIE,
MapajuIeIbHOCTh U MEPHEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, yroin
MEXy NPAMBIMH, YroJl MEXAY HpsIMOW M IUIOCKOCTBIO, YIOJl MEXKIY
IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMU, PACCTOSTHUE MEXY IUIOCKOCTSIMU; YMEHHE MCIOIb30BaTh IIPH
pelIeHnn 3a1a4 U3ydeHHblEe (AaKThl U TEOPEMbI IUIAHUMETPUU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAlOIEro MHUpa; CTPOUTH
MaTEeMaTHYECKUEe MOJIEIM C TOMOIIBI0 TE€OMETPUUECKUX IOHATUH H

BCJIMYHH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9UU

10

YMeHue onepupoBaTh MOHATHUAMM: IUIOUaab (GUryphl, 00bEM (GUTypBHI,
MHOTOTPaHHMK, MPaBUIbHBIH MHOTOTPaHHHUK, CEYEHUE MHOIOTPAHHUKA,

Ky6, napauieJCnuica, Mnpusma, NnrupamMuaa, (bﬂrypa U TIOBCPXHOCTb

40




BpallleHUs, LWWIMHIpP, KOHYC, wap, cdepa, miomans chepsl, IUIOMAab
NOBEPXHOCTU MHPaMM[bI, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyoOa,
IPSIMOYTOJIBHOTO NapaJljIeNICUIea, MUPaMUAbI, IPU3MBI, LWIMHIPA,
KOHYyca, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUs KOHyCa U LMIMHJIpA,
[apajuleJIbHBIE OCH WM OCHOBAHMIO, CEYCHHME INapa, IUIOCKOCTD,
Kacaromascs cdepsl, IUIMHIPA, KOHYCa; yYMEHHE CTPOHUTH CEeueHHE
MHOTOTpaHHHKa, U300pakaTb MHOTOTPAHHUKH, (GUTYPHI U OBEPXHOCTH
BpAILIEHUs], UX CEYEHMS], B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSTH CBOMCTBA r€OMETPUUECKUX (PUTYp, CAMOCTOSITENHEHO
(bopMyIMpOBATEH OIpPENEICHUS] U3Yy4aeMbIX (UTyp, BBIABUIaTh TMIIOTE3bI
O CBOICTBaxX M MpU3HAKAX T'€OMETpUYECKUX (GUryp, 000CHOBBIBATH WM
onpoBepraTh MUX; YMEHHME MPOBOAMUTH Kiaccudukauuioo @uryp mo
pa3IMYHbIM TpPHU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JIOMOJHUTEIbHBIE

MOCTPOEHUS

11

YMeHue onepupoBaTh MOHATUSMH: JIBUKEHHE B  IPOCTPAHCTBE,
napajuieIbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHue MOA00MsA, NOAOOHbIE (UTYpHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOJOOHBIE (UTYPHI, B TOM YHUCIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYype; HCIOJIb30BaTh I'€OMETPUYECKHE OTHOIICHHS
NpY pEUICHWW 3a/1a4, HAXOJWTh TEOMETPUYECKHE BEIMYMHBI (ITMHA,
yroi, IUIOIAAb, OOBEM) MpH pELICHUH 3a1ady M3 APYruxX Yy4eOHBIX
NPEMETOB M U3 PEabHOHN JKU3HU; YMEHHE BBIUUCIATH TE€OMETPHUYCCKHE
BEJIMYMHBI (AJIMHA, YTOJ, IUIOWaab, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3Ysl HM3Y4YCHHBIC (DOPMYIIBI M METOZIBI, B TOM YHCIE: IUIOMIAIb
MOBEPXHOCTU MHUPAMU[bI, PU3MBI, KOHYCA, [IWIMHAPA, IUI0IAab chepsl;
00BEM Ky0Oa, MPSMOYTOJIBHOTO MapayljiesieIUIeia, MUPaMHU/IbI, PU3MBI,
IWIMHIpPA, KOHycCa, Ilapa; YMEHHWE HaXOJUTh OTHOUIEHHE OO0BEMOB

1oJI00HBIX pUryp

12

VYmenue ONCpHUPOBATH IMOHATUAMU: IIPAMOYTOJIbHAA CUCTEMA KOOPpAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIWHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA Ha YHCIIO, PAa3JIOXKEHHE BEKTOpa Mo 0asucy,
CKaJISIPHOE TPOM3BEICHUE, BEKTOPHOE IPOU3BEIACHUE, YO MEXIY
BCKTOpaMH; YMCHHEC HCIIO0JIb30BATh BeKTOpHI:Iﬁ n KOOp)IHHaTHBIfI METOL
JUIS peICHHs] TEOMETPUYECKMX 3ajJad W 3aJad JpyruxX Y4eOHbIX

IIPEAMETOB
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13

YMmenue BbIOMpaTh NOAXOIAIIMA METOA JJIs pelIeHHus 3ajauu;
IMNOHUMAHHUEC 3HAYUMOCTU MATCMATUKKU B M3YUCHUH IIPUPOIHBIX U
OOLIECTBEHHBIX MPOLECCOB M  SBJICHMH; YMEHHUE pAaclo3HaBaTh
IMMPOSBJICHUC 3dKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH
NpUMEpPbl MAaTEeMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTE€MaTHUYECKOU HAyKH
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INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKAaHUA

Kon

1 Yucna v BBIYUCICHUS

1.1 Harypanbnbie u nensie yncna. [Ipu3Haku e1MMOCTH HETbIX YUCE

- Pammonanbupie  yncna. OOBIKHOBEHHbIE M JECATUYHbBIE JPOOM, MPOLECHTHI,
' OecKOHEYHbIE MIEPUOANUECKHE JPOOH

13 Apudmerndeckuii KOpeHb HaTypajdbHOW cremeHu. [lefcTBusl ¢ apudMeTHIeCKUuMU
. KOPHSIMU HaTypaJIbHOM CTENEHU

14 Crenens ¢ 1enbM nokazareneMm. CTeneHb ¢ palluoHaIbHBIM Moka3areneM. CBoiicTBa
' CTENEHU

s CuHyC, KOCHHYC M TAaHITE€HC 4YHUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. JlecaTnaHble U HATYpaTbHBIC JTOTapru(HMbI

JeiictButenpHble  unciaa. ApuMETHUECKHE OIepalud ¢ JIeHCTBUTEIBbHBIMU
1.7 ymuciamu. [IpubnnxEHHbIe BBIYUCIICHUS, IPAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BBIYUCIIEHUN

1.8 [IpeoOpa3oBanme BEIpaKEHUH

1.9 KowmruiekcHeie uncna
2 YpaBHEHHMs 1 HEPABEHCTBA

2.1 Lensle u 1poOHO-paliiOHaIbHbIE YPAaBHEHUS

2.2 Hppanuonaibable ypaBHEHUS

23 TpuronomeTpruyeckue ypaBHEHHS

24 [ToxazarenbHble U JOrapu(PMUUECKHE YPaBHEHUS

2.5 Llenpie u poOHO-palIMOHATFHBIE HEPABEHCTBA

2.6 NppannoHanbHble HEPABEHCTBA

2.7 [TokazarenbHble U TorapuPMUUECKHe HEPAaBEeHCTBA

2.8 TpuronomeTpuyeckre HeEpaBEeHCTBA

2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHI U HEPABEHCTB

2.10 YpaBHEHUSI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
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2.11

Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. ONpeaeanTeab MaTpUILlbl

3 DOyHKINUU U TPaPUKH
11 Oynknus, crnocoObl 3amaHus ¢yHkuuu. ['padux ¢yHknuu. B3aumHO 0OpaTHBIE
. ¢ynkuuu. YétHeie n Heu€THBIe QyHKIMU. [leproanueckue GyHKINH
Ob6nactp ompesnereHUs W MHOXKECTBO 3HaueHWH Qynkuuu. Hymm ¢yHkomu.
19 [TpomexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYyHKIIMH.
. MakcumyMbl ¥ MHHUMYMbI (GyHKIMA. Hawmbonbliee u HauMeHbIee 3HAYCHHE
(YHKIHU HAa IPOMEXKYTKE
13 CrenenHass (QyHKUMA C HaTypaJbHbIM W ILedbIM Ioka3areneM. E€ cBoiictBa u
. rpa¢uk. CBoiicTBa 1 rpauK KOPHS /1-01 CTETIEHU
3.4 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TPaQUKH
3.5 [oka3zaTtenpHast u norapudmudeckas QyHKIMH, ©X CBOWCTBA U TpapuKu
36 Touku paspbiBa. AcuMnTorel TpadukoB ¢yHkumid. CBolcTBa  (DyHKIHIA,
' HENpEePbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS 11OCIIEA0BATELHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccud. @opmyra CI0XXKHbBIX MPOLIEHTOB
4 Hauana maTemMaTHueckoro aHanusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE 21eMEHTAPHBIX (YHKIMHA
[IpumeHeHne NPOU3BOJHOM K HCCIENOBaHUIO (YHKUMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxnenne HauOOJIbIIEro U HAaUMEHBIIETO0 3HaYeHUS (YHKIMHU Ha
OTpe3Ke
4.3 [lepBooOpa3nas. Murerpain
5 MHOXeCTBa U JIOTUKA
5.1 MHoecTBO, Onepaluy Hajli MHOKecTBaMu. J[narpaMmel Disiepa — BeHHa
52 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHoCTh
6.3 Komb6unaropuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBbI€ M TUIOCKOCTH B IPOCTPAHCTBE
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7.3

MHOrorpaHHuKu

7.4

Tena u MOBEpXHOCTH BpaLCHUS

7.5

KoopauHatsl 1 BEKTOPHI
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YUYEBHO-METOJNWYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYeCKOro aHaJln3a, FeOMETPHSL.
I'eometpus, 10-11 kmaccel/ byty3os B.®., [Ipaconos B.B. mox penakiueit
Canosaudero B.A., AkuronepHoe o6mecTBo «M3narenbctBo «IIpocBemenuey
METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTH4YeCKOro aHajlu3a, FTeOMETPHSL.
I'eometpus, 10-11 knaccwl/byty3os B.®., [Ipaconos B.B. non pegakuueit
Canosauuero B.A., Axuronepnoe o6mectBo "M3narensctBo "[Ipocsemienne”
* 'eomeTpus. Junaktudeckue marepuansl 10 kinacc. ApTop: byty3oB B.D.,
[Ipaconor B.B., Akunonepnoe o6miectBo "M3narensctBo "[IpocBemenue"

* ['eomeTpusi. Metoanueckue pekomenaanuu Kk Y MK "I'eomerpus 10-11
kiaccol". ABTop: byty3os B.®., [IpacosioB B.B., AkiinonepHoe o0111ecTBO
"U3natensctBO "l[Ipocsemienue”

HUDPPOBBIE ObPA30BATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
UHTEPHET

* http://window.edu.ru/ DnekTpoHHast 6ubIMOTEeKa YUeOHUKOB U METOJIUYECKUX
MaTepHalioB

* http://www.math.ru Marepuansl mo maremaruke B EquHOM KoJIeKIuu

1 (pOBBIX 00pa30BATEIBLHBIX PECYPCOB

* http://www.bymath.ne t I'azeta «Matemaruka» N3narensckoro noma «IlepBoe
CEHTSOps»

* http://www.uztest.ru 3aauu 1o reoMeTpun: HHPOPMALIMOHHO-TIOUCKOBAs

CHUCTCMA



* http://www.problems.ru KomnbsrorepHas MaremMaTuka B IIKOJIE

* http://school.msu.ru Marematuka. llIkona. byaymee. CaldT yaurens
marematuku A.B. [lleBkuHa

* http://www.etudes.ru Marematudyeckoe 00pa3zoBaHue: MPOIILJIOE U HACTOSIIIEE.
NHTepHeTONOMMOTEKA IO METOUKE MIPETOIaBaHUsI MATEMATHUKH

* http://www.exponenta.ru [Topran Allmath.ru — Bcs maTtemaTuka B ogHOM
MECTe

* http://www.allmath.ru [IpuxnagHas MaremaTuka: CIpaBOYHUK MaTEMAaTUUECKUX
dbopMyI1, MPUMEPHI U 33/1a9H C PEIICHUSIMH

* http://math.rusolymp.ru 3agaunuk st TIOATOTOBKH K OJMMIIHAIaM IO
MaTeMaTHKe

* http://tasks.ceemat.ru 3annmaTenpHas MmaTeMaTuka — OJIUMIIUAIBI, UTPHI,
KOHKYPCBI IT0 MaTEMAaTHKE JIJIS IITKOJIbHIKOB

* http://www.math-on-line.com MaTtemaTuueckue oJIMMIIUA/bI JIs IIKOJbHUKOB
* http://www.olimpiada.ru MaremaTtnyeckue OITUMIHAIbI U OJIUMITHATHBIC

3aJaHus

47



48



