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IMNOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyvarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHIAPTa CPEAHEro OOIIero o0pa3oBaHus,
C YuéTOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUN, TMPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, WU TPATUIMA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpamMMbpl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIOIIIUMU OCHOBY JJIS CaMOPa3BUTHs M HENPEPBIBHOTO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOTO MW I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTHU O0YYaIOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEIHEro oOUIero
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHBIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOIO
pa3ButTus oOydaromuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUMUILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TMPOHMCXOKICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATBHOTO U HUACAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTUYeCKON HayKOH sBJIEHUH M IPOLECCOB pEAJIbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHYECKOTO MOJCTHUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUICHHUs, HEOOXOAMMBIX s aJanTalud B
COBPEMEHHOM OOI1[ECTBE.

I'eometpust siBasieTcss OgHUM K3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, TaKk Kak OOECIEYMBAET BO3MOXHOCTb H3YYEHHSA Kak
JUCIMIUTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUIEHHE, (HOpPMHUpPYEMOE NpU H3YYEHHH OO0YyYarolUMHCS
HNOHATUHHBIX OCHOB F€OMETPUU U IOCTPOCHUHU LENOYKHU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATH U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3mKu.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacCTIX AEATENbHOCTH 4yenoBeka. OpHEeHTalMs 4esloBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPAXXEHUsI OKPYKAIOIIEr0 MHUpPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U AaKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTUH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu 00bEIUHSET pa3Hble BHUIbl y4eOHOW U TPYJOBOW JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOITOMY aKTyallbHa
3amaya (opMUpOBaHUS y OOYYAIOIIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBIILICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpa3oBareibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst ~ yepe3  oOecriedyeHME  BO3MOXKHOCTM  NPUOOpETeHHs] U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKMX TIE€OMETPUYECKUX 3HAHMM W JEUCTBU,
crielu(pUYHBIX TEOMETPUHU, BO3MOXKHOCTH YCHEIIHOTO MPOJOJKEHHST 00pa30BaHus
10 CIEUUAIBHOCTSAM, HE CBA3aHHBIM C MIPUKIIAIHBIM UCIOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
00yJaromuXcsl CPeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOTO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIUME MATEMAaTHYECKHUE YMEHWsI, CBSI3aHHBIE
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE IS JKU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOr0, OHM MMEIOT BO3MOXHOCTh M3YUHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSAX B MPO(GECCUOHATHHOU EATETLHOCTH.

JlocTikeHHe 1eTM  OCBOCHHSI TPOrpaMMbl  00ECIIEUMBACTCS pPElICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH 3aJadyaMud  OCBOCHHS  Kypca
«I"eometrpun» Ha 6a3oBoM ypoBHE B 10—11 kiaccax sBisitoTCS:

e (opMupoBaHue TPEACTaBICHUS O TEOMETPUU KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (dopMHpOBaHUE TIPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAIICHUS
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJSIONIUX OMUCHIBATH
U U3Yy4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHEe YMEHHUS paCllO3HaBaThb Ha 4YEPTEXKAX, MOJEIIX U B
peaIbHOM MHUPE 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 OBJAJCHHWE  aAJNTOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMHupoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHS CTEPEOMETPUUECKUX 3ajlad M 3ajay C
MPAKTUYECKUM COJICPKAaHUEM;

* pa3BUTHUE WHTEJUIEKTYalbHBIX U TBOPYECKHUX CIocoOHOCTEMN
oOydJaronuxcsi, TMO3HABAaTEIbHON  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yYMEHUH, KpUTUIHOCTH MBIIILIICHUS;



e (dopmupoBaHUE GyHKIMOHATBHOM IPAMOTHOCTH, pEeJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'E€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OopMyIupoBaTh HX Ha SA3BIKE
T€OMETPUH U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKAN anmapaTr il pEleHUus NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MTOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYUTEeNbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeIE¢HHBIM 00pa30oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIIEMY U3YYEHHUIO ITPEAMETA.

[Ipenmnourenue oTAAETCA HAISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEIACTABICHUN Y
ydalmuxcsi B Kypce CTEPEOMETPHM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/IaHHE  MPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  OIEpUPOBAHUE
IPOCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIlepUpPOBaHUE O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €TI0 UCXOIHOTO COJEPKAHUS.

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

Copepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpaMmbl, pacnpelneNéHHbBIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOOBI OBJQJCHHE TE€OMETPUUYECKUMU
NOHATHUSMU Y HABBIKAMM OCYILIECTBIUIOCH MOCIJIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0JIEHNEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOUAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MpPEeICTaBICHUN OOydaromuXcs, paciiupss u
yrayossia 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.



COJEPXKXAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

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

B3auMHOE pacnosnokeHue MpsMBIX B IIPOCTPAHCTBE: IEpECEKaroluecs,
napajuleJibHble M CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE TIPAMBIE B  IPOCTPAHCTBE;
[apaJuIeIbHOCTh TPEX NMPAMBIX; MApPAJIEIBHOCTh NMPAMOW M IUIOCKOCTH. YTIUIBI C
COHANpPABJICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: MapajulelibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUlockocTel. [lpocreiiine mnpocTpaHCTBEHHbIE (UTYypbl Ha
IUIOCKOCTH: TETPadap, KyO, Mapayieenune/a; MIOCTPOCHHE CEYCHUI.

[leprieHIMKYISAPHOCTL NPSIMOM U IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NIPSMBIC B
IPOCTPAHCTBE, IpPSIMbIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJl, JIMHEHMHBIM YroJ  JBYTPaHHOTO  yTJa.
IleprieHIMKYISp U HAKJIIOHHBIE: PACCTOSHUE OT TOYKM J10 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUKYJSIPHOCTH  JIBYX
I0CKOCTEN. TeopeMa o TpEX MepneHIuKyIsIpax.

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 MpPU3MBbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csorcrsa. Ilupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yceyéHHasg nHupaMuga. OIJIEMEHTBl Npu3Mbl W nupaMuabl. [IpaBuHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NMPABUIIbHASA NPU3Ma U
IpaBWJIbHAS NHMPAaMHJA; NPABUIIbHAs TPEYroJibHas INHPaMHMAA W NPAaBUIIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nojekadip ¥ ukocadap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, MPSIMO,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, NapajuleJeNuneaax,
IIPaBWJIbHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pé&Opa, [uaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
oAb OCHOBAaHMM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPABUJIBHON MHUpaMUIBI,
TeopeMa O Iulomanu yceu€éHHoW mmpamuapl. [loHstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBI.

[Tono6ueie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU TOT0OHBIX TEJL.

11 KIIACC

TeJsia BpalmeHus

Hununapuueckas MIOBEPXHOCTH, oOpasytoliue UTHHAPUIECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas U OCh; IUIONIaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM nmoBepxHocTUu. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yroias
U OCh, IUIOIIAQJb OOKOBOM W TIOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
o0pasyrolye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AUAMETP; IUIONIA[b MMOBEPXHOCTH CQEPHI.
B3anMHoe pacnonoxkenue chepsl U IMIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephl.

N3o0paxkeHue Tell BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MUIMHApPA U KOHYca.

KomOunanuu Ten BpamieHMs Y MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OMHCaHHBIA OKOJIO cdeprl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAIICHHUS.

[Tonsatue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
OpsSIMOYTOJLHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM HMUWIMHAPA,
koHyca. O0BEM 1mapa u miIomaas chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

Ceuenuss mwiMHApa (TapauielbHO M MEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJuiebHOE€ OCHOBAHUIO U TPOXOSIIEe uepe3 BEPIIUHY), CECUCHUS
mapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miiockoctu u B npocTpancTBe. CIoKeHUe U BRIUUTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMIUIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3AaHHBIX C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA ¢ BekTopamu. [IpsMoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEXIy Bekropamu. CKalApHOE TPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIMN
METO/I PH PEUICHUHA T€OMETPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepu3yrTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOM MO3UIIMK 00YUaIOIIEerocsl Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO POCCUUCKOM IpaXJaHCKOU 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 BOCIIUTAHUSA

OCO3HAaHUEM JyXOBHBIX [IEHHOCTEN POCCUHCKOTO HapoJa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO Oy TIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajad, pelIeHU, paccyXIeHul;
BOCIIPUMMYHUBOCTHIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

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/IbIXa, peryJisipHas busnueckas AKTUBHOCTb); du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEeSATENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paziuuHbIM  chepaM  NPodEeCCHOHAIBHOM  JESATEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATH OCO3HAHHBIM BHIOOP
Oynymerd mpodeccur W Ppearu30BBIBATh COOCTBEHHBIC IKU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYecKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJI0rHYeCKoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHUMAHUEM BIIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX IPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLUAIBbHON
cCpedbl, OCO3HAHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MpoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWUM ISl pEIIeHUs 3ajad B
0o0JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUN JIJI1 OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O NMO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKM ¢  OOIIECTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeTOBEYECKON ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYIO U MCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe PE3yJIbTaThl OCBOCHMS MPOTPAMMBI Y4E€OHOTO TMpeaMera
«MaremaTuka» XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HNPOYECCO8 00YYAOWUXCS (0Cc8OeHUe
Memoo0o8  NO3HAHUSL — OKpYXcalowe2o  Mupda,  NnpuMeHeHue  J02UYECKUXx,
uccie0o8amenbCcKux onepayuil, ymenul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue 1eiicTBU:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKN MATEMAaTHUYECKUX
00BEKTOB, TOHATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ONpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIH  MPHU3HAK
KJlaccu(uKanuy, OCHOBaHUA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MPOBOJAMMOTO aHAJIN3a;

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

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



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHI;

e JleNIaTh BBIBOJBI C MCIOJb30BAHHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

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

e BBIOMpATH CMOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB peIICHUs, BBIOMpaATh Haubonee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckme 1eiicTBUA:

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

* TIPOBOJUTH CaMOCTOSATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHHUI;

e TPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

e BBUBJIATH JNePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI pEILICHHUS 3a]1auu;

e BbIOMpaTh HWHPOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

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

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

2)  Vuueepcanvnvie KOMMYHUKamueHvle  Oelicmsus, 00ecnedusarom

chopMupo8anHocms COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OO0menue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pPEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, aBaThb MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIYYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po6JIeMbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEH, HAIIEJIEHHBIE HA MIOUCK
pELIEHUsI; COMOCTAaBJIATh CBOM CYXKIECHHS C CYXACHUSMH JPYyrUX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IMuM€ U CXOJCTBO IMO3MIIMM; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHHUS;
IPEACTABIATh  PE3yJbTaThl  pEIICHHMS  3a7a4yd,  OKCIEPUMEHTA,
UCCIIEIOBaHMsI,  IPOEKTa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyanuyectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOHM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYeOHBIX 3a/1ay; TPUHUMATh 1ENb
COBMECTHOH JESATENbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI Pa0OOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJIbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC TITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIIM MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOICUCTBHSI.

VHueepcanvhvie  pecynsamueHble oeticmaus, obecneuusaiom

GdopmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMM II03HABATEJIIbHOW peduiekcuM Kak OCO3HaHUS
COBEPIIAEMBIX JECHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS Mpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

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



e OLEHUBaTh COOTBETCTBUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTWKECHHUSA DPE3YIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

OmnepupoBaTh MOHATHUSIMH: TOYKA, TIPsIMast, TUIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH W CICACTBUS W3 HUX TPH PEIICHUU
TCOMETPUYCCKHX 3a]aY.

OnepupoBaTh MOHITHAMU: MMAPAUICIBHOCTD U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE paCIHOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMH: ABYTPaHHBIM Yrojl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo ABYTpaHHOTO yTJia; JUHEHHBIM YroJl JBYIPAHHOIO YIJIa; TpajyCHas Mmepa
JBYTPAHHOTO yTJa.

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

Pacmo3HaBaTh OCHOBHBIC BHIBI MHOTOI'PDAHHHMKOB (IMpaMuja; IIpH3Ma,
IPSIMOYTOJIbHBIN TapaJljIeNIeIHIIe]I, KyO).

KnaccudummpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHS IS
Kkiaccuukanuy  (BBIMYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKW, TIPABWIIHHBIC
MHOTOI'PaHHHKH; TIPSIMbIC M HAKJIIOHHBIC IPU3MbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEYCHUH, UCTIONB3YSI METO/I CJICIOB.

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

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYCCKHUX BEIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHAAPTHBIX MaTEMAaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSIHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHIX BEJIIMYMH 10 00pa3iaM HiIn
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIMTHYECKHE METONbI TIPH PEIICHUN
CTAaHAAPTHBIX  MaTEeMaTHYECKUX 3a7ad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS TMPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYTPAHHBIX YTJIOB.



Boruncnate 00bEMBI M IJIOLIAAN [TOBEPXHOCTEH MHOTOTPaHHHMKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHHUEM (OpMys; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU N0JI00HBIX MHOTOTPAHHUKOB.

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

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPECTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

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

[IpumeHATs mpocTedlive NpPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IprBoauTh NpHMEpPBHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKA3HHU, pACIIO3HABATH IPOSIBJIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIprMeHATh MOIYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb WU3YYEHHBIE IIOHATHS B IIPOLECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHOW TPOOJIEMBbI, MOJEIUPOBATH peabHbIC
CUTyallud Ha A3BIKE T[EOMETPUM, UCCIEN0BaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, anmapaTa aareOpsbl; pemaTh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYMUH.

11 KIIACC

OnepupoBaTh NOHATUSAMU: LUIUHAPUYECKAas MOBEPXHOCTh, 0Opa3yromme
IWIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKass  MOBEPXHOCTb,
oOpa3yromne KOHU4EeCKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

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

OOBACHATH CITOCOOBI MOJTYYEHHUS TE BPaIllCHHUS.

KnaccudunupoBaTs B3aMMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OnepupoBarh MOHATUSAMU: IIaAPOBON CEITMEHT, OCHOBAaHUE CETMEHTa, BBHICOTA
CErMEHTA; IIApOBOW CJIOH, OCHOBaHHWE IIAPOBOIO CJIOS, BHICOTA ILIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH TeNm  BpaIeHUS,
r€OMETPUUYECKUX TEJ C MPUMEHEHHEM (pOopMyI.

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

BbyncnsaTe COOTHOLIEHUS MEXy TUIOMAIIMU MOBEPXHOCTEH M 00BEMaMu
MO0I00HBIX TEJL.



N3o0paxxkarh m3ydaemble QUTYpPhl OT PYKH W C TNPUMEHEHHEM IIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢quryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUYEHHUS TEJ BPAILECHHUS.

W3Bnekarh, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HWHGOPMAIMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYI0 Ha YepTekax U
pUCYHKaXx.

OneprpoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpIinonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJalO0T.

[IprMeHATh MpaBUIIO Mapajuiesienunea.

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

HaxomuTte cymmy BEKTOPOB M NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJISpPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp IO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUECKHUX
3a/1a4, IPEANOJIaraloluX HECKOJIBKO IIaroB PELICHHUs], €CIIA YCIIOBHS IIPUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpudecKue 3aa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlarep 3amaum Ha 0OKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYMH M0 00pa3liaM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a1ad.

[IpumeHsaTs  mpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoaUTh NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEABHBIC
CATyallud W TMPUMEHATb W3YUYECHHBIE IIOHATUS B IMPOLECCE IOWCKA PEUICHUA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATh pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TEOPEM, anmnapara anreOpbl; peraThb
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos DIeKTPOHHBIE
Ne HaumeHoBaHue pa3ieioB U Kontposusie | TIpakTaueckue (undposbie)
n/m | TeM NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
1 B 10
BEACHHE B CTEPEOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMbIE U TIIOCKOCTH B
) MIPOCTPAHCTBE. 12 | bubnuorexa [JOK
[TapannenbHOCTH NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEN
3 [lepneHuKyISIpHOCTD 12 bubmmorexa [IOK
MPSMBIX U IIOCKOCTEH https://m.edsoo.ru/1¢209¢37
4 VYTibl MEXKAY OPSIMBIMU U 10 | bubnuorexa [IOK
TUIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
M 11 1
> HOTOTPaHHIIH https://m.edsoo.ru/1¢209e37
. bubmuoreka [JOK
6 06 9 1
DEMEI MHOTOTPaHHHIKOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpeHUE: ceyeHus, 4 1 bubnuoreka [IOK
paccTosiHUA U YIJIbl https://m.edsoo.ru/1¢209e37
OBUIEE 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 KITACC

KoanuyecTBO 4acos D1eKTPOHHbIE
HaumenoBanue
Ne (uugposbie)
pa3aesioB U TeEM Kontpoasnbie | IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
NpOrpamMmbl padoThI padoThI
pecypcbl
but6mmoreka [JOK
1 T 12
¢J1a BpallieHuA https://m.edsoo.ru/1¢209e37
2 OO0BEMBI TEI 5 1 bubmorexa TIOK
https://m.edsoo.ru/1¢209e37
Bekrtopsl
3 KOOPJIUHATEI B 10 1 bubmmorexa IIOK
pA https://m.edsoo.ru/1¢209e37
MPOCTPAHCTBE
IToBTOpEHME,

4 00001IcHHE, 7 | bubnuoreka [JOK
CHUCTEMaTHU3alusg https://m.edsoo.ru/1¢209e37
3HAHUU

OBIIEE KOJIMYECTBO 34 3 0
YACOB I10 ITPOI'PAMME



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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosmnuecTBo yacos D1eKTPOHHbIE

Ne ara upposBbIe

Tema ypoka Kontpoasubie | IlpakTuuyeckue A uHpp
n/n Bcero u3yuyeHusi | oOpa3oBaTesibHbIE

padoThI padoTsbI
pecypchl

OCHOBHBIEC TTOHSATHS

CTEPEOMETPHUU: TOUKA, TIpsiMas,

IJIOCKOCTb, POCTPAHCTBO.

[TpaBuiia uzo6paxeHus Ha bubnuotexa [JOK

pHUCYHKaX: U300paKeHUsI
IUIOCKOCTEM, MapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

https://m.edsoo.ru/aecc77¢cd

IMousaTus: MEpEeCCKarOInCCA
IIJIOCKOCTH, ICPECCKAOIMUCCA
npsamad 1 miIoCKOCTb

but6mmoreka [{OK
https://m.eds00.1ru/2d8a9¢99

[TonsaTus: nepecexaronecs
MIJIOCKOCTH, MEPECEKAIOIINECS
npsiMasi ¥ TIOCKOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/db685e73

3HAKOMCTBO C
MHOFOFpaHHI/IKaMI/I,
M300pakeHHEe MHOTOTPAHHUKOB
Ha PUCYHKaX, Ha
MPOCKITMOHHBIX YePTEkKaX

bubmuoreka [JOK
https://m.edsoo.ru/a63959ed

Hauanwsubie cBeaeHus o kyoe u
MAPaMUJIE, UX PA3BEPTKU U

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

monenu. CeueHus
MHOTOTPaHHHKOB

HavanbHbie cBenieHus 0 Kyoe u
UpamMuzie, UX pa3BEPTKU U

bu6nuoreka [JOK

6 mozenu. CeueHust https://m.edsoo.ru/3d8ffd32
MHOTOT'PAaHHHKOB
[Tonatue 06 akcHOMAaTHYECKOM

. IIOCTPOEHUHU CTEPEOMETPUU: bubmuoreka [IOK
aKCUOMBI CTEPEOMETPUH U https://m.edsoo.ru/OccScéfe
CJIEJICTBUS U3 HUX
[Tonatue 06 akcHOMaTHYECKOM

2 IIOCTPOEHUHN CTEPEOMETPHHU: bubnmnoreka [JOK
aKCHOMBI CTEpEOMETPUN U https://m.edsoo.ru/239¢8cb4
CJIEJICTBUS U3 HUX
[TonsiTre 06 akcuOMaTHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPHHU: bu6muoreka [IOK
aKCHOMBI CTEpEOMETPUH U https://m.edsoo.ru/65¢c6b106
CJE/ICTBUS U3 HUX
[TonsiTue 06 akcuOMaTHYECKOM

10 MIOCTPOEHUHU CTEPEOMETPHH: bu6muoreka [IOK
aKCHOMBI CTEpEOMETPUH U https://m.edsoo.ru/258fc245
CJE/ICTBUS U3 HUX
B3anmuHoe pacnonoxxenue
HPSIMBIX B IPOCTPAHCTBE:

11 nepeceKaronmecs, bubnmorexa LIOK

https://m.edsoo.ru/1a252016

napajuiejabHbIe U
CKpEIMBAIOIINECS IPSIMbIE

12 [TapamienbHOCTh NPAMBIX U bubnuorexa [JOK

IUIOCKOCTEH B IIpOCTPAHCTBC!

https://m.edsoo.ru/93ad36b3



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3

napasuiesibHbIE IPSIMbIE B
IIPOCTPAHCTBE; MAPATUIEIBHOCTh
TPEX MPSIMBIX

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

Bbub6nuoreka [JOK

13 [TapamienbHOCTE IPSIMOM U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 Vil ¢ cOHanpaBlieHHBIMU bubnmnoreka [JOK
CTOpPOHAMH https://m.edso0.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubnuotexa [JOK
HPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsiMbIMU B bubnmoreka [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD IIIIOCKOCTEMN: bubnuoreka [IOK
rapasiejibHble TIIIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajyienbHbIX bubnuotexa [JOK
TJIOCKOCTEMN https://m.edsoo.ru/e504d656
[Ipocreitmue
19 IIPOCTPAHCTBEHHbIE (PUTYPHI HA bubnmnorexa [JOK
MJIOCKOCTH: TETpasdp, KyoO, https://m.edsoo.ru/4a28dc02
napajuiejaenunes
. bubnuorexa [JOK
20 Hoctpoenne cetennuit https://m.edsoo.ru/1d434d0f
. bubmuorexa [JOK
21 HMoctpoenne cetennit https://m.edsoo.ru/ec26feSd
KoHTtponbHas pabota 1o Teme
bu6mmoreka [IOK
22 "[IpsiMbIe ¥ TIIIOCKOCTH B

npoctpanctse. [lapamnensHoCTh

https://m.edso0.1ru/9a0a9e56



https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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

OpPSIMBIX U IJI0CKOCTER"

[IeprieH UKy IAPHOCTD NPSMOU
U IUIOCKOCTH:

bubmoreka [JOK

23
MIEPIEHINKYJIISIPHBIE TIPSIMBIE B https://m.edsoo.ru/b19f6asd
IPOCTPAHCTBE
[Ipsimble napaienbHbie U

24 MEPIICHIUKYISPHBIE K bubmmorexa [OK

PHCHAMIYIVP https://m.edsoo.ru/0ac11c95
IUIOCKOCTH
[IpsimMble napasnienbHble U
25 NEePHEHANKYIISIPHBIE K Bubmmorexa [IOK
PHEHAMIICP https://m.edsoo.ru/ba545966
IUIOCKOCTH

26 [Ipu3Hak nepneHuKyIsIpHOCTH bubmmoreka [IOK
MPSIMOU U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepneHIuKyIsIpHOCTH bubnuoreka [IOK
MPSIMOW U TNIOCKOCTH https://m.edsoo.ru/79165d15

)3 Teopema o npsimoit bubnuotexa [JOK
MIEPIICHIUKYIISIPHOMN TUIOCKOCTH https://m.edsoo.ru/635¢5087

79 Teopema o npsmoit bu6mmoreka [IOK
MEPIICHIUKYISIPHOMN TIOCKOCTH https://m.edsoo.ru/bd3745{8

30 Teopema o npssmoi bubnuoreka [IOK
MEPICHIUKYISIPHOMN TIIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnenauKysip U HAKJIOHHBIE:

31 paccTosHUE OT TOUYKH 0 bu6muoreka [{IOK
IUIOCKOCTH, paCCTOSTHUE OT https://m.edsoo.ru/33¢477d3
IIPSIMOM 10 IUIOCKOCTH
[lepnenauKyIsp U HAKJIOHHBIE!

P AP bu6mmoreka [IOK

32 pPacCTOsIHUE OT TOYKH J10

IIJIIOCKOCTH, paCCTOSAHUC OT

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



https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
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

IPSIMOM 10 TUIOCKOCTH

[leprienAuKyYIsIp M HAKJIOHHBIE:

PACCTOSAHUC OT TOYKHU OO

bubmoreka [JOK

33 IIJIOCKOCTH, paCCTOSHUE OT https://m.edsoo.ru/aSb7b8e3
MPSIMOM JT0 TIJIOCKOCTH
[lepnieHIuKyIsIp ¥ HAKIIOHHBIE:

34 pPacCTOsIHUE OT TOYKH 0 bubnmoreka [JOK
IUIOCKOCTH, paCCTOSTHUE OT https://m.edsoo.ru/dbee22bc
IIPSIMOM 10 TUIOCKOCTH

15 Yriasl B IPOCTPAHCTBE: YIoi bubnuotexa [JOK
MEXIY MPSMOH U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

16 JIByrpaHHbIi yroJ, JTUHEHHBIN bubmmoreka [IOK
YIOJI IBYIPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHBIN yroJ, JTUHEHHBII bubnuoreka [IOK
yroJl IBYTPaHHOIO yIJjia https://m.edsoo.ru/c7c777ed
[TepnieHIUKYISIPHOCTD

13 IJIOCKOCTEN: MpU3HaK bubnunoreka IIOK
HNEPHEHINKYIIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[leprieHAMKYISIPHOCTH

19 IJIOCKOCTE!: MpU3HaK bubnuorexa [JOK
NEPHEHIUKYIIAPHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEMN
[lepneHaAUKYISIPHOCTD

40 IJIOCKOCTEN: MpU3HAK bubmuoteka [JOK
MEPIEHAUKYIISIPHOCTH IBYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN

41 Teopema o Tpéx bubmuoreka [IOK



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

NEPHEHANKYIISIPAX

https://m.edsoo.ru/e4972cdc

Teopema o Tpéx

bu6nmoreka [IOK

42 HEPHEHINKYIIIpax https://m.edsoo.ru/52188a7d

43 Teopema o Tpéx bubnuotexa [JOK
MEPIEHANUKYIISIPax https://m.eds00.ru/9f246736
KonTponbHas pabora no temam

44 "TlepnieHIUKYISIPHOCTD MPSIMBIX bubmmoreka [IOK
U Iockoctein” u "Y sl MexIy https://m.edsoo.ru/5b971ef3
NPSMBIMH U TJIOCKOCTAMU"

[TonsiTHEe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTbI BuGmiorexa LOK

45 MHOTOTPAHHIa, BEIYIJIRIC 1 https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAaHHUKH;
pa3BEpTKa MHOTOI'PaHHUKA
[Ipu3ma: n-yronpHas npusma;

IPaHU ¥ OCHOBAHUS MPU3MBI; BuGmiorexa LOK

46 HpAMAZ ¥ HATJOHHAI TPHIMEL, https://m.edsoo.ru/b4ad63ad
OO0KOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI
[Tapamnenenunen,

47 IPSIMOYTOJIBHBII bubmuoreka [IOK
MapaJLIENETUATIEN U €TO https://m.edsoo.ru/8a7be683
CBOICTBa
IInpamua: n-yroybHas
UpaMUJa, TPAHU U OCHOBaHUE

43 MUPAMHU/IBL; OOKOBAS ¥ ITOJTHAS bubnuoreka [JOK

MOBEPXHOCTH MTUPAMU/IBI,
IpaBUJIbHAS U yCEUEHHAS
nupaMua

https://m.edsoo.ru/fblcd0as



https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
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https://m.edsoo.ru/b4ad63ad
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[IpaBUIIbHBIE MHOTOTPaHHUKMU:
MOHATUE IIPABUIBLHOTO
MHOI'OI'PAHHMKA; [IPAaBUJIbHAS

but6mmoreka [{IOK
49 MpU3Ma U MpaBUIbHAs
https://m.edsoo.ru/074c8865
NUpaMU/IA; TpaBUIbHAS
TpeyroyibHasi TUupamMuaa u
NPaBUIBHBIN TETpa’ap; KyO
[IpencraBneHue o MpaBUIbHBIX
50 MHOT'OIPAaHHUKAX: OKTadI bubmmorexa TTOK
P ‘ P, https://m.edsoo.ru/a0fdd5bf
JOICKA’AP U UKOCABP.
CumMMeTpHs B MPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIIEHO
TOYKH, TIPSIMOM, TIJIOCKOCTH.
51 3JIEMEHTEI CUMMETPHUU B bubmmorexa TIOK
p https://m.edsoo.ru/b9e777d9
nUpaMuIax,
napajuienenuneaax,
MpaBUIIbHBIX MHOTOTPaHHUKAX
Brruncnenue 31eMeHTOB
52 MHOT'OIPaHHUKOB: péOpa bubmmorexa TIOK
p - beopa, https://m.edsoo.ru/6¢cdbecef
JUAroHaJu, yTJbl
ITimomane OOKOBOI
MMOBEPXHOCTHU U MOJTHON
53 MOBEPXHOCTHU MPAMOI NPU3MBI, bubnuotexa [JOK
IJI0IIa/Ib OCHOBAHHUM, TEOpEMa https://m.edsoo.ru/37d84157
0 OOKOBOI OBEPXHOCTH
IIPSIMOM IIPU3MBI
[Tnomane OOKOBOK
but6mmoreka [{JOK
54 MMOBEPXHOCTH W TTIOBEPXHOCTH

NpaBUIBHOM MUpaMUIbI,

https://m.edso00.1u/5603e¢30b



https://m.edsoo.ru/074c8865
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https://m.edsoo.ru/b9e777d9
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Teopema O II0MmAaIu OOKOBOM
MOBEPXHOCTH YCEUEHHOU
MUPAMHU/IBI

55 KonrponsHast pabora o Teme bub6mmoreka [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95£5¢04
n bubmuoreka [JOK
56 II 0 00
OIPITHE OB ODBEME https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
57 06
PEM ITHPAMH/L! https://m.eds00.ru/235171b3
N bubnmoreka [JOK
58 06
HEM ITHPAMHIH! https://m.edsoo.ru/f47dfefd
N bubmuorexa [JOK
59 06
HEM TTHPAMHIIB! https://m.eds00.1ru/79¢10312
n bubnuotexa [JOK
60 OOBEM mHpamH LI https://m.edsoo.ru/2faade3f
but6mmoreka [IOK
61 &
OOBEM mpu3MEL https://m.eds00.1u/79853608
" bubnuoreka [IOK
62 O0BEM mpu3MEI https://m.edsoo.ru/1e053890
. bubmmoreka [JOK
63 OOBEM mpu3MEI https://m.edsoo.ru/482d3f51
64 KonTtponbHas pabora o teme bub6nuoreka [IOK
"O0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573¢
[ToBTOpEHME, 0000IIIEHNE
65 CHCTEMAaTH3alLMsl 3HaHUH. bubnuotexa [JOK
ITocTpoenue ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHHKE
66 [ToBTOpEeHnue, 06061EeHNE bubmmorexa IIOK

https://m.edsoo0.ru/f7792ba9



https://m.edsoo.ru/a95f5c04
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CHUCTeMaTU3als 3HaHHI.
Brruncienue pacCTOsSHUIM:
MEXIY JBYMs TOUKaMHU, OT
TOYKH J0 MPSIMOM, OT TOUKH J10
IJIOCKOCTH, MEXK]TY
CKPELIMBAIOIIMMUCS TPSIMBIMU

but6mmoreka [{OK

67 Hrorosas koHTpoIbHAs padoTa 1
p p https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIIEHNE
cUCTEMATU3alUs 3HAHUH.
BrruncieHue yriioB: Mexn
Y Y bu6nmoreka [IOK
68 CKPEIIMBAIOIIHUMUCS IPSIMBIMH, 1

MEXIY NPSIMOM U IUIOCKOCTHIO,
JBYI'paHHBIX YIJIOB, YIJIOB
MCXKAY MIIOCKOCTAMU

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KITACC

KosmnuecTBo yacos DIeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Konrpoasbnsie | IlpakTHyeckue A unpp
n/n Bcero u3ydeHusi | oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Cdepa u map: neHtp,
| pamuyc, TuaMeTp; 1 bubnmoreka [JOK
TUIOIIA/Ib TTOBEPXHOCTH https://m.edsoo.ru/0341bc2b
cdepnl
BzaumHoe pacrionoxxeHue
) chepsl U MITOCKOCTH; 1 bubnmoreka [JOK
KacaTelabHAas THIOCKOCTH K https://m.edsoo.ru/bed12a43
cthepe; miomanas cheps
H3o06paxkenue chepsl,
3 ma apHa HJIOCKO(ETE 1 bubmorexa [OK
P ' https://m.edsoo.ru/be 1572
Ceuenus mapa
Hunuuapuueckas
MOBEPXHOCTb,
oOpa3yroriue
4 uningﬂ MYECKOMN 1 bubmorexa [OK
P https://m.eds00.ru/6054b8cl
MOBEPXHOCTH, OCh
UWAJIMHIPUYECKOMN
MOBEPXHOCTHU
Hununap: ocHOBaHUS U
00KOBasl MOBEPXHOCTb,
bubnuoreka [IOK
5 o0Opa3syromas 1 oChb; 1

JI01a]1h OOKOBOM U
MOJTHOM TOBEPXHOCTHU

https://m.edsoo.ru/188{6216



https://m.edsoo.ru/0341bc2b
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N306paxkenne nunuxapa
Ha IJIOCKOCTH. Pa3BépTka
uuinunapa. CeyeHus

but6mmoreka [JOK

6 HRApa (HHVOCKOCTHO’ https://m.edsoo.ru/016e25¢eb
napauiebHON UTn
NEPHEHAUKYIISIPHONU OCU
HUJTUHAPA)

Konuueckas moBepxHOCTb,
o0pa3yronire KOHUIeCKOn
7 [IOBEPXHOCTH, OCh U Bubnmorexa LHOK
. https://m.edsoo.ru/c94ba09b
BEpIIMHA KOHUYECKOMN
MOBEPXHOCTHU
Konyc: ocHoBanue u

g BepIlIKMHA, 00pa3yromas u bu6muoreka [IOK
0Cb; IIJI0I[a1b OOKOBOH U https://m.eds00.ru/897dd3b2
MIOJTHOM NOBEPXHOCTHU
VY ced€HHbIN KOHYC:

9 00pa3ymoIue U BHICOTA, bubnuorexa [JOK
OCHOBaHUs U OOKOBast https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenne koHyca Ha
mIockocTh. Pa3BépTka
KoHyca. CeueHHs KOHyca

10 (TUTOCKOCTHIO, bu6muoreka [IOK
napajuleJIbHON https://m.edsoo.ru/Obdelbe8

OCHOBAHUIO, U
IJIOCKOCTBIO, IIPOXOISAIIEH
yepe3 BEPLINHY)

11

KoMOunamus ten

but6mmoreka [JOK



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

BpAILICHUS U
MHOTOTPaHHUKOB

https://m.edsoo.ru/3cef10e5

MHororpaHHuk,
OTIMCaHHBII OKOJIO c(hephl;

12 cdepa, BIMcaHHas B bubmmorexa LOK
pa, https://m.eds00.ru/0b136158
MHOTOTPAHHHK WM B TEJIO
BpallleHus
[TonsiTre 06 00BEME.
13 OcHOBHBIE CBOMCTBA bubmorexa [TOK
. https://m.edsoo.ru/26a03fb7
00BEMOB TeT
N bubnuorexa [JOK
14 06
DEM IRLIHRpa, Konyca https://m.edsoo0.ru/5513d87b

15 OO0bBéM 1m1apa U mIoImaIh bu6muoteka [JOK
cdepsl https://m.edsoo.ru/d189bde2
IToxoOuEble Tena B
MPOCTPAHCTBE.

16 COOTHOILLIEHUS MEKTY bu6nuoreka [IOK
IJIOIIAIIMU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMu
MO0OHBIX T
KonTponbHas pabora no

17 temaMm "Tena Bpamenus" u Bubmmorexa [IOK

patt https://m.edsoo.ru/4a33a8ab
"O6bemsl Ten"

18 BekTop Ha MI0CKOCTH U B bu6mmoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Clo’)keHHE ¥ BEIYUTAHUE bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/23f4f089

20 YMHOXEHUE BEKTOpa Ha bubnuorexa LIOK



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
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089

YHUCJIIO

https://m.edsoo.ru/dee379eb

PasnosxeHue BekTopa 1o
TPEM HEKOMILJIAHAPHBIM

bubnuorexa [JOK

21
BekTopaM. IIpaBuio https://m.edsoo.ru/a28fd74e
napasuiesenumneia
Pemenue 3amau,

2 CBSI3aHHBIX C bubnuoreka [JOK
NPUMEHEHUEM IIPAaBUI https://m.edsoo.ru/5a827900
JIEHCTBUM C BEKTOPAMHU
KoopauHaTHO-BEKTOPHBIN

23 METO/J IIPU PELIEHUHN Bubmmorexa [IOK

ATPAD https://m.edsoo.ru/d3alfe30
FeOMETPUUYECKHX 3a/1a4
[IpsamoyrosbHas cuctema
KOOpPJIMHAT B

24 MPOCTPAHCTBE. bu6nuoreka [IOK
Koopaunats! BekTopa. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a1aun B
KOOpPJIMHATAX
VYroa Mexay BEKTOpaMH.

25 CkansipHO€ poU3BEICHUE Bubnmorexa [IOK

P P s https://m.edsoo.ru/725effc4
BEKTOPOB

26 Boruncnenue yrioB Mexy bu6mmoreka [IOK
MNPSIMBIMUA U TUIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KonrtponsHas padora o

7 teme "BekTopsl u bubnmoreka [IOK
KOOpPJIMHATHI B https://m.edsoo.ru/77¢22fc5
npocTpaHcTae"”

b K

28 [ToBTOpenue, 0600MICHNE nommorexa I10

https://m.edsoo.ru/1780basd



https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
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

OcHoBHBIE QUTYPHI,
(baxThl, TEOPEMBI Kypca
IUITAHUMETPHH

U CUCTEMAaTU3alus 3HAHUM.

[ToBTOpenue, 0600IIEHNE

29 OcHoOBHBIE QUTYPHI,
(baxThl, TEOPEMBI Kypca
TUITAHUMETPHH

U CUCTEMAaTU3alus 3HAHUM.

bubmuoreka [JOK
https://m.edsoo.ru/078cd 184

[ToBTOpenue, 0600IEHNE

30 M CUCTEMAaTHU3aIMsI 3HAHUHA. | bub6moreka [JOK
3agauu IaHUMETPHUH U https://m.edsoo.ru/7491efe0
METO/Ibl UX PEIICHUS
[ToBTOpenue, 0600IIEHNE

31 Y CUCTEMaTH3aIus 3HAHUH. 1 bubnuoreka [IOK
3amaun IIaHUMETPHUH U https://m.edsoo.ru/4dffda97
METO/Ibl UX PEIICHUS
[ToBTOopenue, 0600IIEeHNE
Y cUCTeMaTHU3allus 3HaHUM.

32 OcHoBHbIE QUTYDHI, 1 bubmrorexa LIOK

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

(bakThl, TEOpEMBI Kypca
CTEpPEOMETPUH

13 Wrorosast KOHTpoJIbHAA 1 bubnuorexa LIOK
paborta https://m.edsoo.ru/ec24dfc2

14 [ToBTOpEeHME, 0000IIEHNE | bu6nuoreka [IOK
Y cUCTeMaTHU3aIus 3HaHUU https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO 14

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/078cd184
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




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOU ITPOT'PAMMBI

10 KIIACC
Kon o
IIpoBepsiemble npeaMeTHBIE pe3yJIbTATHI 0CBOCHNS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeiHero o01ero 00pasoBanus
pe3yJibTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, PSAMAast, JIOCKOCTh
75 [TpuMeHsSITh aKCMOMBI CTEPEOMETPUH U CIEACTBHS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 3a1a4
73 OnepupoBarh MOHITHUSAMHU: MAPAUICTBHOCTh W MEPHEHIUKYISIPHOCTD
' MPSIMBIX U IIOCKOCTEH
74 KnaccudunupoBaTe B3auMHOE pacloiOXeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh NOHIATUSMU: JIBYTPAHHBIA yIoJjl, TPAHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYTPaHHOTO YIJia, JIMHEWHBIA YTOJl IBYTPAHHOTO YTJa, TpaaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh MOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTPAHHHUKA, TPABUILHBI MHOTOTPAaHHUK
77 Pacmno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMuja, MpU3Ma,
' MPsIMOYTOJIbHBIN Mapasienenumne, Kyo)
KnaccubunupoBaTe  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUId
. KIacCupuKauyd  (BBIMYKJIBIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMBIE M  HAKIOHHBIE TPHU3MBI,
napauieJIenunebl)
79 OnepupoBathb MOHSATUSIMU: CeKyIas IJIOCKOCTb, CEYEHUE
' MHOTOTPaHHUKOB
710 OOBACHATH  TPUHIUIIBI  TOCTPOCHHS  CEUYCHHMM  MHOTOTPAaHHUKOB,
' UCIIOJIB3YSl METOJ CJIEZIOB
711 CtpouTh ceyeHuss MHOIOTPAHHUKOB METOJIOM CJIEIOB, BBINOJHATD

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




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aaa4i Ha HAXOXKIACHUC TCOMETPUICCKUX BCIUYHH 110 06pa3uaM
W aJIrOpUTMaM, IPUMCHSS HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOAbI IIpH
pe€iCHUM CTAHAAPTHBIX MATCMATUUYCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYM:A TOYKaMH, OT TOUKHU JO HpHMOfI, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIIUBAOIMUMHUCS IMPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOXKIACHUC TCOMETPUICCKUX BCIUYHH 110 06pa3uaM
Wi aJlroputMam, IPHUMCHSAA HN3BCCTHBIC aAHAJIMTUYCCKUE MCTOIbI IIPpH
peIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJla4d Ha BBIYHUCJICHHUC YTJIOB
MCKAY CKPCIIHUBAIOIMIUMUCA IIPAMBIMU, MCKIY HpﬂMOﬁ Hn IINIIOCKOCTBIO,

MEXKy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupaMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIIATH COOTHOIICHHUS
MEXITY IIOIIASIMU MMOBEPXHOCTEH, o0BEMamu MOTI00HBIX

MHOTI'OI'paHHHUKOB

7.15

OnepupoBarh MOHATHSAMHU: CUMMETPUS B IMPOCTPAHCTBE, LIEHTP, OCh H

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

7.16

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

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reOMCTPHUUCCKUC (I)aKTLI U pCICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpCArojJararomux HCECKOJbKO IHIaroB pClicCHUs, €CJIM YCIOBUA

MPUMEHEHHUS 3a/1aHbl B SBHOU (hopme

7.18

[IpumensTh mpocTeilline MNpPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

IIpuBOAUTE MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAE U

KN3HU, PACIIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS Ha MIPAKTUKE: aHATU3UPOBATh peasibHbIE
CUTyallud M NPHUMEHATh HW3Yy4YECHHBIE IIOHATHS B IIPOLIECCE IIOMCKa
penieHus MaTE€MaTHYECKH chopMyIHpOBaHHON pOoOJIEMBI,
MOJIETMPOBATh pEajbHBIE CUTYallud HA SI3bIKE '€OMETPHUM, MCCIIEOBAThH
MIOCTPOCHHBIE MOJIEHN C UCIOJIb30BAHUEM TI'€OMETPUUYECKUX MOHSITUHA U
TeopeM, amrnapara ajareOpsl, perarh NPaKTHUECKUe 3aauu, CBI3aHHBIE C

HaXOXIACHUCM I'COMETPUICCKUX BCINYNH




11 KIIACC

Kox IIpoBepsieMmble npeMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsieMoro .
00pa3oBaTeILHOI NPOrpaMMbl CpelHero 001ero 00pa3oBaHus
pe3yabTarta
6 I'eomeTpus
OnepupoBaTh MOHITHIMHE: IIWIHMHIPHYECKAS TIOBEPXHOCTh, 00pa3yromiue
61 UUIUHAPUYECKOW TOBEPXHOCTH, LWJIMHJIP, KOHUYECKas MOBEPXHOCTD,
' oOpa3yromme KOHMYECKOHW  IMOBEPXHOCTH, KOHYC, cdepuueckas
MTOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI OTYUEHUS TeJl BpallleHus
6.4 KrnaccudumnupoBaTh B3aUMHOE pacoNIoKEHUE CPephl U MIIOCKOCTH
OnepupoBaTh TOHATUSIMH: IIAPOBOM CErMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BBICOTA
IapOBOTO CJIO0S, IIAPOBOM CEKTOP
6.6 Boruncnare 00BbEMBI M IUIOMIAMM TOBEPXHOCTEH Tell BpaIEHUS,
' FEOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyT
OnepupoBaTh TMOHATUSIMH: MHOTOTPAaHHUK, BMHCAHHBIA B cdepy
6.7 OTHMCAHHBIN 0KOJIO cephl, cdepa, BIHUCaHHAS B MHOTOTPAHHUK WIIH TEJIO
BpaIeHus
63 BBIYUCHATE COOTHONICHMS] MEXKIy IUIOMIAASIMH TOBEPXHOCTEH W
' 00BEMamMu MOJOOHBIX Tell
6.9 H3o00paxaTh nzydaemble GUTYpbl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BrinonusaTe (BBIHOCHBIE) TUIOCKME YEPTEXKU U3 PHUCYHKOB MPOCTHIX
6.10 00BEMHBIX (GUTYp: BUI CBEpPXy, COOKY, CHHU3Y; CTPOUTH CEUCHHUS Tel
BpaleHus
W3Brekatb, MHTEPIPETUPOBATH W NPEeOOpPa3OBHIBATH WH(MOPMALUIO O
6.11 MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UTypax, MPeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeOMeTpuYecKrue (PaKThl A PEHICHHUS] CTEPEOMETPUUESCKUX
6.12 3aja4, MPEAroJaraloluX HECKOJBKO IIAaroB pEeUIeHHs, €CIU YCIOBUS
MIPUMEHEHUS 3a/1aHbl B SBHOU (popme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

BremonaaTe HCﬁCTBHﬂ CJIOKCHHUA BCKTOPOB, BBIYUTAHHUA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCJIO, O6’b$ICH$ITB, KakKUMH CBOMCTBAMHM OHH

o0JazaroT

6.15

HpI/IMeHﬂTB MpaBUJIO IapaJuICCnumnecaa npu CJI0KCHHU BEKTOPOB

6.16

OHCpI/IpOBaTL MOHATHUAMU: ACKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBC,
BCKTOp, MOAYJIb BCKTOpPA, PpaBCHCTBO BCKTOPOB, KOOPAMWMHATHBI BCKTOPA,
yroai MExay  BEKTOpPaMH, CKaJIIpHOC  HPOU3SBEACHHUE  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

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

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

33.IlaBaTL IIJIOCKOCTh YPAaBHCHHECM B ﬂeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate HpOCTCfIIlIHC reOMCTPpUYCCKUC 3aJa4Yd Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METO1a

6.20

Pemartr 3agaum Ha J0Ka3aTEIbLCTBO MaTEMaTHUECKUX OTHOIIEHHH U
HaXO0XACHUEC IT'COMCTPUUCCKHUX BCIWYHH IIO 06pa3uaM HIIN aJIrOpUuTMam,
IMPUMCHSA HN3BCCTHBIC METOJbI npu peICHUU CTaHAAPTHBIX

MAaTEMATHYCCKUX 3ada4

6.21

[IpuMeHATs npOCTEHIIME IPOTrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

IIpuBoAUTE NMpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, PACIIO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpumeHnsTh mMONydYeHHBIE 3HAHMS HA TNPAKTUKE: aHATU3UPOBAThH
peanbHBIe CHUTyallud W TNPUMEHATh W3yYCHHBIE IOHATHS B IIpoIiecce
NOMCKA pELICHUSs MaTeMaTu4ecku c(HopMyIupoBaHHONH MpPOOIEMBI,
MOJICIIMPOBATh PEajbHbIC CHTYallud Ha S3bIKE TEOMETPUH, UCCIIEI0BATh
MOCTPOCHHBIE MOJIEIM C HCIIOJIb30BAHHUEM TI'€OMETPUUECKUX MOHATUH H
TeopeM, armapara anreOpbl, penraTh MPaKTHYECKUE 3aa4M, CBSI3aHHBIE C

HaXOKACHUEM I'€COMCTPHUICCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  IOCTPOEHUH  CTEPEOMETPUHU:  aKCUOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

7.2

B3auMHOe  pacrnonoxeHue TNpsAMBIX B IPOCTPAHCTBE:  MEPECEKAoIINecs,
napajuleibHble M CKpellMBaroIuecs npsaMbeie. [lapaienbHOCT MNOpPAMBIX U
IUIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble TNpsIMble B  IMPOCTPAHCTBE,
MapaIeNbHOCTh TPEX MPAMBIX, MAPALICTBHOCTh NPSAMOW M IUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMM CTOPOHAMH, YIrOJ MEXIy MpSMBIMH B IPOCTPAHCTBE.
[TapamienpHOCTh IIIOCKOCTEN: NapaljIeIbHbIe INIOCKOCTH, CBOMCTBA ITapaJUIEIIbHBIX
wiockocteil. [Ipocteiiimue npocTpaHcTBeHHBIE (UTYpHl Ha TJIOCKOCTH: TETpadJp,

KyO, mapajieNenue], HOCTPOCHUE CeUeHHUM

7.3

[lepneHUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPIECHAMKYJIAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPAMBIE TApAJUIEIbHbIE U NIEPIICHAUKYIISIPHBIE K IUIOCKOCTH, TPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU NEPIIEHAUKYIIIPHOU
IUIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YrOJ MEXAYy MPAMOM M INIOCKOCTBIO,
JBYIPAaHHBIA yTOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. llepnennukynsap u
HAKJIOHHBIC: PAaCCTOSIHME OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MpSIMOU [0
TUIOCKOCTH, MPOEKIUs (PUryphl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh TUIOCKOCTEH:
IPU3HAK  IEPHCHAMKYISIPHOCTM  JABYX  Iutockocte. Teopema o Tpéx

NEPIEHANKYIISIPAX

7.4

IloHsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOTPAHHHKA, BBIIIYKIIBIE H
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yrompHas
npu3Ma, TPaHU U OCHOBAHMS MPU3MBI, NpsiMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mbl. [lapamnenenunen, npsMOyToiIbHBIN NapaJIIeIeHIIE]
u ero csoucrsa. [lupamuna: n-yroiapHas nupamMuaa, TpaHd U OCHOBAHUE MUPAMUBL,
OOKOBasl M IOJIHAS MOBEPXHOCTh MUPAMUJIbI, IPABUIbHASA U yCEU€HHAs MUpaMUIA.

DJIEeMEHTHI Inpu3Mbl MW MNUPAMHUBL. HpaBI/IHBHLIC MHOT'OTpaHHUKH: ITOHATUC




MIPaBWJIBHOTO MHOTOTpaHHMKA, MpaBWiIbHAs MNpU3Ma U MpaBWIbHAS NHPAMUAA,
npaBUiIbHAs TPEYroJibHAs MUPaMUa U NPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKa’ap U ukocadapyrue CeueHus

MMPU3MBbI 1 ITUPAMHUbI

7.5

CI/IMMeTpI/IH B IIPOCTPAaHCTBC. CHUMMCTPHA OTHOCHUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B IMUpaMUIax, MapajliCJICnrurcaax, nmpaBUiIbHbIX

MHOTI'OI'paHHHUKax

7.6

Brruncnenue 31eMEHTOB MHOTOTPaHHHKOB: pé&Opa, auaroHanu, yrisl. [lnomans
OOKOBOIl TOBEpPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSMOW MNPHU3MBI, IUIOIIAb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOr npu3Mebl. [1momane 60koBoi
MOBEPXHOCTU M TOBEPXHOCTH IPABWIBHOM MNHpamMHUAbI, TE€OpeMa O IUIoLaau

yceuénHoil nupamuasl. [Tonsitue 06 06béMe. OObEM MUPAMUIBL, TPUIMBI

7.7

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEX Y TIIOMIAISIMHA TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

6

I'eomerpus

6.1

[{unuHapryueckas MOBEPXHOCTh, 00pa3yrote HUIMHIPUIECKON OBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH ¥ IMOJTHON TTOBEPXHOCTH

6.2

Konudeckast moBepXHOCTh, 00pa3yIoIie KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeckol moBepxHocTH. KoHyc: ocHOBaHHMe W BepiInHA, 0Opasyiomias U OCh,
IJI0Mma s OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA U OokxoBas ITOBCPXHOCTDH

6.3

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

PaCIIOJIOKCHHUEC C(l)epBI N IIJIOCKOCTH, KacaTcJibHasA IIJIOCKOCTh K C(pepe, miomanb

cepsl

6.4

I/I306pa)KCHI/I€ TCJI BpallICHUSA Ha IMJIOCKOCTHU. PaSBépTKa HUJINHApPA U KOHYCa

6.5

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OIMCAHHBIN

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

6.6

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

koHyca. O0BEM mapa u wionaab chepol




[TogoOubie Tema B mpoctpancTBe. COOTHOWIEHUS  MEXKAY  IUIOMIAISIMU

67 MOBEPXHOCTEH, 00bEMAMHK MOTOOHBIX TEJ
6.8 CeueHnus nunuHApa (MapauieNbHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHYyCa
' (mapanienbHOEe OCHOBAHUIO U MPOXOSAIIECE Yepe3 BEPUINHY ), CEUEHUS [Iapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. CIOXKEHHWE W BBIYUTAHHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha 4uciio. Pa3noxeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
' BekTopaM. [IpaBuno mnapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHNEM MTPABUJI ACUCTBUM C BEKTOPaMU
[IpssMoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTsel BeKTOpA.
6.10 [Ipocreiimue 3amaun B KoopJAuMHATaX. YTosu Mexay Bekropamu. CkanspHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY MNPAMBIMU U IIJIOCKOCTAMMU.

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




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTaTaM OCBOCHHS
NpoBepPsSIeMOro OCHOBHOI 00pa30BaTeJLHOM NPOrPaMMBbI CPeIHEr0 00111ero
TpeOoBaHus o0pa3oBaHust

Brnanenue meronaMm A0Ka3aTenbCTB, AJITOPUTMAMHM PELICHUS 3ajad;
yMeHue (GopMysIupoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/EICHNUE,
aKCHOMa, TeopeMa, CIEICTBUE, CBOWCTBO, MPU3HAK, JI0KA3aTEIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOPMYITUPOBAThH
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEP)KICHHE, MPUBOAUTH MPUMEPHl U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTeMAaTHYECKOW HHIYKLHH;
MIPOBOJIUTh  JIOKA3aTEJIbHbIE PACCYKIEHUA NPU PELIICHUH 3aj]ad,
1 OLICHUBATh  JIOTMYECKYH)  IIPaBUJIBHOCTb  PACCYXKICHUN;  YMEHHE
ONEPUPOBATH NOHATHUSAMU: MHOXKECTBO, IMOJMHOYKECTBO, ONEpaluu Haj
MHOXECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN
arnmapar JJis OIUCAHMS PEAJIbHBIX IPOLECCOB U SIBICHUI U IIPU PELLICHUH
3a1a4, B TOM 4YHCIE W3 JPYrHX Y4eOHBIX MPEIMETOB; YMEHHE
OIepupoBaTh MOHATHAMU: Tpad, CBA3HBIN rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Tpadbl Pa3InYHBIMH

croco0aMu; UCTIOIB30BaTh rpad)bl PH PEIICHUH 33714

YMeHue oneprupoBaTh MOHATUSIMH: HATYPAIBHOE YHCIIO, LEI0€ YHCIIO,
CTEIEHb C LEJIBIM [10Ka3aTeleM, KOPEHb HATypaJbHOU CTENEHU, CTEIIEHb
C palMOHAIBHBIM  IIOKa3aTejleM, CTENeHb C  JIEMCTBUTEIbHBIM
nokaszarejaeM, Jorapupm UHMCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOM3BOJIBHOIO YHCJA, OCTATOK IO MOJYJIO, PAaLMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YWCJIO,  MHOXKECTBA  HATypaJlbHBIX,  LEJNbIX,
2 paloHalIbHBIX, JEUCTBUTENbHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JeTuTenh U HauMEHbIee
oOuiee kpaTHoe, airopuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM ~ NO3UIMOHHBIMM  CHUCTEMAMM  CUHCJICHMS;  yMEHHE
BBITNIOJHATH BBIYMCICHUE 3HAYEHUH U MpeoOpa3oBaHMs BBIPAXKEHHH CO
CTENeHsAMHU M JiorapudmMamu, MpeodpazoBaHUs IPOOHO-pAllMOHAIBHBIX

BBIPDA)KCHUI; YMEHHE ONEPHUPOBATH INOHATUSAMHU: IOCIIEIOBATEIBHOCTD,




apudmernyeckas rporpeccus, reoMeTpHuecKast IIporpeccus,
OeckOHeYyHO yObIBaroIlass TeoMETpUYecKass IMpOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0OBATEILHOCTH, B TOM YHCJIE C IOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpsKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3amucH  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TPpUrOHOMETpHUUecKass U  anreOpavueckas); YMETb  IPOU3BOAMTH
apudMeTHUecKue JeHCTBUS C KOMIUIEKCHBIMU YHWCJIaMH; TPUBOJUTH
IpUMEphl  HCIOJIb30BAHMUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oIpenenuTenb  MaTpULBI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHrne omnepupoBaTh MOHATHUSMU: PAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSITUSIMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWJIHHOCTH
YpaBHEHU, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTb YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PANIMUHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPAaBEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJlav ¥ 3aaa4 U3 pasIndIHbIX obnacrei HAaYKHU U peaﬂBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
HNEPUOJIUYHOCTD (PYHKIIUHM, OrpaHHYEHHOCTh (PYHKIIUH, MOHOTOHHOCTb
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HAUMEHbIIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKe, HeMIpepbIBHAS (DYHKIHMS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3uueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
MHTETpajl; YMEHHE HAXOIUTh AaCHUMOTOTHI rpaduka (DyHKIUH, yMEHHUE
BBIUUCIIATh  TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3UIMH (DYHKIMH, HaXOANUTh YpaBHEHHE KacaTeNbHON K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJBb30BaTh MHPOM3BOAHYIO JUIS HCCIENOBaHUS (DYyHKIHH,
HaXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpa¢Ki MHOTOWICHOB C HCIIOJI30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh MPOU3BOJHYIO JJIS HAXOXKIEHHUS HAWIY4IIero

p€iCHud B HNPHUKIAJAHBIX, B TOM YHCJIC COIHAJIBHO-DKOHOMHWYCCKUX M




bu3NYecKuX 3a7avyax; HaXOAUTh TUIOMAAN M 00BEMBI QUTY C MTOMOIIBIO
MHTErpaja; NPUBOAUTH MPUMEPHl MATEMATUUYECKOIO MOJEIUPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTBHBIX YpaBHEHUIN

YMeHue onepupoBaTh TMOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIMHA, JUHEWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHas byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (PyHKIMH, OOpaTHbIE  TPUTOHOMETPUYECCKUE
¢yHKIMHM, TIOKa3aTenbHas | Jorapudmuyeckas (YHKIHH; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBINOIHATH NPeoOpa3OBaHUS
rpaduKoB (PYHKINH, UCTIOIB30BaTh TPAPUKH IS U3yUEHHsI TPOLIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3aJad U3 JPYTUX YYEOHBIX NMPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXaTh (POPMYJIaMU 3aBUCHIMOCTH MEXITY
BEJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpaduku QYHKIMHA IS
pelieHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 ¢ TapameTpaMu; U300paxkaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOJXKECTBA pEIICHUH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIC 3a/1aud pa3HbIX THUIOB (B TOM YHCJIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
dbuHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI TIO YCIIOBHIO 3aJa4M, HMCCIIEOBATh IMOJIYYEHHOE PpEIICHUE U
OLICHUBATh MPABIONOAOOHOCTh PE3YJIbTATOB; yYMEHHME MOJEINPOBAThH
peanbHbIE CUTYyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPaXKCHHUS,
YpaBHEHHS, HEPaBEHCTBA W MX CHCTEMbl [0 YCJOBHIO 3a/auyW,
UCCIEAOBAaTh TMOCTPOEHHBIE MOJEIM C HCIOJb30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBINA Pe3yabTaT

YMeHne onepupoBath MOHATHIMU: CpeiHee apumMeTuyecKoe, Meauana,
HauOoJpIllee M  HAaWMEHblIee 3HAYeHUs, pasMmax, JucHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPIPETHPOBaTh HMH(GOPMAIMIO, TMPEACTaBICHHYI0 B TaliMuax, Ha
quarpammax, rparkax, OTpaskarollyo CBOMCTBA pealibHbIX MPOLECCOB U
SBJICHUI; TIPEICTABIATh HH(POPMALIUIO C TIOMOIIBIO TAaOJIHIl U AUArpamMM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4eckux METOJOB U  JJEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

pacccuBaHud U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh IOHATUSMH: CIyYailHbIM OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yailHOro COOBITUS; YMEHHME BBIYHMCIATDH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUecKux METOJOB; MPUMEHSTH
(bopMyJIbl CIIOKEHUSI M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEpOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITHH; yMEHHE OINEepUpOBaTh
MNOHSTUSMM: Ciy4ailHass BEJMYMHA, pacIlpesiesieHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKMUJAHHUE, IUCHEPCHS M CTaHJAPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIMM pacupelneieHuss U IJIOTHOCTH
PaBHOMEPHOI0, IOKAa3aTEIbHOTO W HOPMAaJbHOTO  PAaCIpENEICHM;
YMEHHE MCMOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpelesieHud Juis
peleHus 3agayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX 4YHCel,
METOJIbl BBHIOOPOYHBIX HCCJIEIOBAaHUM; YMEHUE INPUBOAUTH HPHUMEPHI
NPOSIBJICHUS 3aKOHA OOJIBIIMX YHCET B HMPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATH MOHATUSAMU: COUETaHHE, TIEPECTAaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PacCyKACHHS IS PEIICHHS 33124,
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH NOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBarTbh IOHATUSMH: TO4YKA, MpsAMasi, IIJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIa, IUIOCKMHA yrod,
JBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
[apaJUIEIbHOCTh U NMEPIEHIUKYISIPHOCTD NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMU, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE HUCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3y4yeHHbIE (DAKTHI MU TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpa; CTPOHUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3AaHHBIC C HUMU NPAKTUYCCKUC 3aa4YU

10

YMeHue onepupoBaTh MOHATHUSAMHU: IUIOUIaNb (GUTyphl, 00BEM (uUrypsl,
MHOTOTPAaHHMK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHUKA,
Ky0, mapajuienenuresa, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleH!s], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMaIb
MOBEPXHOCTU TNHPaMM[bl, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyoOa,

IPSIMOYTOJIBHOTO MapaijieNienuneaa, MUpaMuabl, HpU3Mbl, LHUWIMHIPA,




KOHYCa, I1apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIMHAPA, KOHYCa; YMEHUE CTPOUTHh CEUYEHHE
MHOT'OI'paHHHMKA, U300pakaTb MHOTOTPAHHUKH, (PUTYpBl U OBEPXHOCTH
BpALICHUs, UX CEYECHHMsI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUECKUX (PUTYp, CAMOCTOATEIBHO
(bopMyJIMpPOBaTh OMPEJEIICHUS U3YYaeMbIX (PUTyp, BBIIBUraTh TUIIOTE3bI
O CBOMCTBaX M NpH3HAKaX F€OMETPUYECKUX (UTYyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiIacCUPUKAUIO QUryp 1o
pa3NMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IONOJHUTEIbHBIC

MOCTPOCHUS

11

YMeHue omepupoBaTh MOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOMO00Ms, TMOMOOHBIE QUTYPHI;, YMCHHE
pacmo3HaBaTh paBHBIC W MOAOOHBIE (PUTYpPBI, B TOM YHCIIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYypEe; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
OpU pElIeHWH 3aJad; HAaXOIUTh T'€OMETPUYECKHE BEIMYMHBI (IJIMHA,
yroj, IUIOIaab, OOBEM) TpPH pEIICHHH 3a1ad H3 APYTruxX Y4eOHBIX
NpEeJMETOB M U3 PEaTbHOM KHU3HU; YMEHUE BBIUYUCISATh T€OMETPUUECKHUE
BEJIMYMHBI (AJTUHA, YTOJ, IUIOmAAb, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS W3yYeHHbIE (DOPMyNIBI M METOIBI, B TOM YHCIE: IUIONIAb
MOBEPXHOCTU MHUPAMHIBI, TIPU3MBI, KOHYCa, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNienuIe/a, MUPaMUAIbI, TPH3MBI,
ITMHIpPA, KOHycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoTI00HBIX (pHryp

12

YMeHne onepupoBaTh MOHATUSMU: NMPSMOYTOJIbHAS CUCTEMa KOOPIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oas3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOMU3BEICHHUE, YTOJN MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL  pelICHUS TEOMETPUUYECKHMX 3aJad M 3aJad JAPYruX Y4eOHBIX

MIPEAMETOB

13

VYMeHne BbIOMpATh TMOAXOMSAIIMN METOH [UIi pelIeHUs 3a1adw;
[NIOHMMAaHUE 3HAYMMOCTH MATEMAaTUKH B HW3YyYEHUU MPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pacro3HaBaTh

MMPOSBJICHUC 3daKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




NpUMEPBl  MATCMATHUYCCKUX

MaTeMaTHU4eCKOMH HAayKH

OTKPBITUA  POCCHICKOMN

u

MHUPOBOU




INEPEYEHD 9JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 HarypanbsHblie 1 nenbie yucna. [IpuzHaku 1eIUuMOCTH HENbIX YUCET

- Panmonaneupie uucina. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOM, MPOIEHTHI,
. OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH

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

L4 Crenens ¢ nenbimM nokaszatesneM. CTeneHs ¢ pallloOHaAIbHBIM MoKa3aTeneM. CBoOMCTBa
' CTETICHH

Ls CuHyC, KOCMHYC W TaHI€HC YHUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOI0 apryMeHTa

1.6 Jlorapudm yucna. [lecaTuynHble U HATypaibHbIE JOrapupMbI

JeiictButenpHble  uncia. ApudMeTHUECKHE OIepalud ¢ JICHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHble BIYUCIICHUS, IPaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BbIUYMCIEHUN

1.8 [IpeobpazoBanue BeIpaKeHUNA

1.9 KommnekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenpie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppannoHanbHble ypaBHEHUS

2.3 TpuroHomeTpuuecKkue ypaBHEHH

24 [TokazarenbHble U JOrapu(PMUUECKHE YPaBHEHUS

2.5 Ienbie u 1poOHO-palIIOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB

2.10 YpaBHEHM1, HEpPAaBEHCTBA U CUCTEMBI € TapaMeTpaMHu

2.11

Martpuiia cucTeMbl JIMHEHHBIX YpaBHEHUH. OnpeneauTens MaTpULIbI




3 @OyHKIMU U TpaduKu
31 Oynkius, cnocoOwl 3amanus ¢yHkun. ['paduk ¢yHkumu. BzanmmuO 0OpaTHBIE
. bynkun. YétHble u Heu€THbIE QyHKIMH. [leproanueckue GyHKINN
OO6nacThb ompeneneHUs W MHOXKECTBO 3HaueHWH @yHkumu. Hymn ¢yHkumu.
19 [IpomMexXyTKM ~ 3HAKOMOCTOSHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl 1 MUHUMYMbI GyHKuMd. HauOonbllnee M HauMeHbIlee 3HAa4YEHUE
(GYHKINN HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HaTypaJbHbIM W IIeJbIM Toka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U Tpavik KOPHS 1-0 CTENEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKU
3.5 [ToxazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku paspbiBa. AcuMnTorel TpapukoB ¢yHKmmid. CBolcTBa  (QyHKIIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS MTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyra ClI0XKHbBIX IPOLIEHTOB
4 Havana maTeMaTn4eckoro aHaansa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoiHbIE FI€MEHTAPHBIX (PYHKIIMHA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (QYHKIMH HAa MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HauMEHbIIEro 3HaYyeHUs (YHKIHMU Ha
OTpe3Ke
4.3 [IepBooOpa3nas. UnTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoXxecTBO, ornepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa — Benna
52 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 IIpsiMBbIE U INIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS




7.5

KoopanHatel 1 BEKTOPBI




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

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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