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IMNOACHUTEJIBHASA 3AIIMCKA

PaGouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOro ypOBHS s
oOyvarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DeaepanbHOTO
rocyZIapCTBEHHOTO 00pa30BaTENBHOIO CTaHJAPTa CPEAHEro OOIIero 00pa3oBaHus,
C YuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa3oBaHUIO, WU TPATUIMNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanus mporpamMMbpl 00ecTieunBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETEHITUSIMH,
COCTaBJISIIOIIUMU OCHOBY IS CaMOPa3BUTHsSI M HEMPEPBHIBHOTO 0O0pa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JMYHOCTHOTO W I[IO3HABATEIIbHOTO pa3BUTHUS
JUYHOCTH O0YYarOIIUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe y4eOHOro Kypca TE€OMETPUM Ha YpPOBHE CpEAHEro oOLIEro
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpEeAMETHbIX U
OPEIMETHBIX PE3YJbTATOB OOYUYEHHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOIO
pa3BuTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYECKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yU4eOHBIX AUCUMILINH. PazButue y oOyuarommxcs
NPaBWIBHBIX MPEJICTaBICHUA O CYIIHOCTH M TNPOHMCXOKJICHUH T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEATbHOTO U HUICAIBHOT0, XapakTepe OTpaKeHUs
MaTeMaTHYECKON HayKOH sBJIEHUH M IPOLECCOB pEAJIbHOIO MHpa, MECTe
TE€OMETPHUH B CUCTEME HayK U POJH MaTEeMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIUJICHHUs, HEOOXOAMMBIX I aJanTalud B
COBPEMEHHOM OO0I1[ECTBE.

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

Jlornueckoe MbIlUIeHHE, (HOpPMHUPYEMOE NpPU H3YYEHHH OO0YyYarolMMHCS
HNOHATUHHBIX OCHOB F€OMETPUU U IOCTPOCHUHU LENOYKU JOTMUECKUX YTBEPKICHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh U ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPHU PEUIEHUH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3uKu.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX O00JAaCTIX AEATENbHOCTH uenoBeka. OpHeHTaluMs 4esloBEeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJMMOE YCIOBUE €ro COIMalbHOro ObITHS, (opma
OTPaXXEHUsI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEIIHOTO MO3HAHUS U AKTUBHOIO
npeoOpazoBaHusi  jAeWcTBUTENbHOCTH.  OmnepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpa3zamMu O0bEIUHSET pa3Hble BHUIbl y4eOHOW U TPYJOBOW JAESITEIBHOCTH,



SABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOITOMY aKTyallbHa
3amaya (opMUpOBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUSI Kak
Pa3HOBUJHOCTH OOpPA3HOIO MBIIICHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JEATEIbHOCTH 10 MHOTUM HAMPABJICHUSIM.

Ilens ocBoenmsi mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — oOIeoOpazoBareibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaronuxcst  yepe3  oOecredyeHWEe  BO3MOXKHOCTM  NPUOOpETeHHUs U
WCIIOJIb30BAHUSA CHUCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAHMM W JEUCTBU,
crielu(pUYHBIX TEOMETPUHU, BO3MOXKHOCTHU YCHEIIHOTO MPOJOJKEHHST 00pa30BaHus
10 CIEUUAIIHOCTSAM, HE CBA3aHHBIM C MPUKIIAIHBIM HUCTOJIb30BAHUEM T€OMETPUH.

[Iporpamma no reoMerpuu Ha 0a30BOM YpOBHE TMpeJHA3HAYEHA s
00yJaroImMXCcsl CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 00pa3zoMm, oOydaroniuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIUE MATEMAaTHYECKUE YMEHWsI, CBSI3aHHBIE
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBbIE I JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0Or0, OHM MMEIOT BO3ZMOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
nIyOOKO, €Ciii B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUAX B MPO(HECCUOHATHHON EATETLHOCTH.

JlocTikeHHe 1IeTM  OCBOCHHSI TPOrpaMMbl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH  3aJadyaMud  OCBOCHHS  Kypca
«I"eomeTrpun» Ha 6a3oBoM ypoBHEe B 10—11 kaccax sBIsIIOTCS:

e (opMupoBaHHEe TPEACTaBICHUS O TEOMETPUUM KaK 4YacTU MHUPOBOU

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYXKAIOIIUM MUPOM;

e (dopMHpOBaHUE TPEACTABJICHHUS O MHOTOTPAHHHKAX M TeJaX BpPAIlCHUS
KaK 0 BaXHEHIIMX MAaTeMaTHYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATH
U U3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (opMupoBaHHE YMEHHUS pacCllO3HaBaThb Ha 4YEPTEXKAX, MOJEIAX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

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

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

e OBJAJEHHWE aAJITOPUTMAMHU  PEIICHHS  OCHOBHBIX  THUIIOB  3aj/ady;
dbopMHpoBaHHEe yMEHHUS  TPOBOJUTH  HECJOXKHbBIE  JOKa3aTeJbHbIC
paccyXIeHus B XOJC PCIICHHS CTEPEOMETPUUECKHX 3ajlad M 3ajay C
MPAKTUUYECKUM COJICPKaHUEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEMN
oOydJaronuxcsi, TMO3HABATEIbHON  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yMEHUH, KpUTUIHOCTH MBIIILIICHUS;



e (dopmupoBaHUE GyHKIMOHATBHOM IPAMOTHOCTH, pEJIEeBaHTHOM
F€OMETPUM: YMEHHE PpACIO3HABaTh IMPOSBICHHUS T'€OMETPUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEaJbHbIX KU3HEHHBIX
CUTyallUsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OopMyIupoBaTh HX Ha S3BIKE
T€OMETPUH U CO34aBATh TEOMETPUUECKUE MOJEIIH, TPUMEHATh OCBOCHHBIN
F€OMETPUYECKAN anmapaTr il PEleHUs NPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIbTATHI.

OTnUYuTEeNbHON OCOOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIOYEHHE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YPOBHE
WHTYUTHUBHOTO MO3HAHUSI, U ONpeeI¢HHBIM 00pa3oM OpraHru3oBaHHasi paboTa Hajl
HUMH, 4YTO CHOCOOCTBYIOT pAa3BUTHIO JIOTHYECKOTO M MIPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IIPOLIECCOB, MOTUBHPYET K
JAJIbHEUIIIEMY U3yYEHHMIO ITPEAMETA.

[Ipennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATEIbHOCTU. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
ydalmxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aaad Ha
CO3/IaHHE  TMPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  OIEpUPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOPOM Ha
HarJIAJIHOCTh, @ OIlepUpPOBaHME O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJEPKAHUS.

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

Copepxanne 00pa30BaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI paboyeil mporpaMmbl, pacnpelneléHHbBIM MO0 TojaM oOydeHus,
CTPYKTYPUPOBAHO TaKuUM 00pa3oM, 4YTOObI OBJAJCHHE TE€OMETPUYECKUMU
NOHATHUSIMU Y HABBIKAMM OCYILECTBIUIOCH MOCIJIEIOBATEIBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM TPHUHIIMIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX IMpEeICTaBICHUN O0ydaromuXcs, 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 o0ydenus - 102 yueOHbIX yaca.



COJEPXAHUME YYEBHOI'O KYPCA
10 KITACC

IIpsiMble M IJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npocTpancTBO. lloHATHEe 00 aKCMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUHU U CIICICTBUSA U3 HUX.

B3auMHOE pacnosiokeHue MpsMBIX B IIPOCTPAHCTBE: IEpeCEKaroluecs,
napajulelibHble M CKpeuuBaroumecs npsmble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIABHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIeIBHOCTh TPEX NMPAMBIX; MAPAJIECIBHOCTh NMPAMOW M IUIOCKOCTH. YTUIBI C
COHANpPABICHHBIMU CTOPOHAaMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTh  IMIIOCKOCTEM: MapajuielibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUlockocTed. Ilpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETPadap, KyO, mapauieenune/a; MOCTPOCHHE CEUCHUI.

[leprieHIMKYIAPHOCT NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIC NIPSAMBIC B
IPOCTPAHCTBE, IpPSIMBIE IIAPAJUICIBHBIE W TNEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JABYTPAaHHBIA  yroJ, JIMHEHMHBIM YrOoJ  JIBYTPaHHOTO  yTJaA.
IleprieHIMKYISp U HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSHUE
OT mOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEM: TNPU3HAK  NEPHEHIUKYJSAPHOCTH  JIBYX
I0CKOCTEN. TeopeMa o TpEX MepHeHIuKyIsIpax.

MHororpaHHuKHU

IToHsiTHE MHOTOIPAaHHMKA, OCHOBHBIE DJIEMEHTHI MHOTOI'PAHHMKA, BBIITYKJIbIE
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
IpU3Ma; TpaHu U OCHOBAHUS MPU3MBL, IpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuiesienunes; U ero csoucrsa. llupamupa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yceuéHHasg nHupaMuga. OIJIEMEHTBl Npu3Mbl H nupaMuabl. [IpaBHiIbHBIE
MHOT'OTPAaHHHKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; NMPABUIIbHASA NPU3MaA U
npaBWiIbHAs NUpaMUAQ; NPaBWIbHAS TPEYrojbHas MNUpaMuia M HPABUIbHBIN
TeTpasap; KyO. IlpeacraBieHue O mpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nonxeka’p u ukocadap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CummMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENIBHO TOYKH, NPSIMO,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, HNapajuleJeNuNneaax,
IIPaBUJIbHBIX MHOI'OTPAHHUKAX.



Bbluncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pE&Opa, [OuaroHaiu, YIJIbL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
oAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMON IMPU3MBIL.
[Tnomans OOKOBOM MOBEPXHOCTM M TOBEPXHOCTH MPABHIBHOM MUPAMMUIBI,
TeopeMa O Iulomand ycedéHHoW mmpamuabl. [loHstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6nsie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hunuuapuueckas MIOBEPXHOCTH, oOpasytoiue UTHHAPUIECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias MU OCh; IUIONIaAh OOKOBOM M TMOJHOMU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolIre KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM rnmoBepxHocTu. KoHyc: ocHOBaHME U BepIIrHa, 00pa3yroias
U OCh, IUIOIMIQJb OOKOBOM W TIOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
0o0pa3yroliye U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa m miap: 1eHTp, paauyc, AMAMETP; IUIONIA[b TMOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxkenue chepsl U MIIOCKOCTH; KacaTelbHas MIOCKOCTh K cdepe;
IJI01a1b CEephl.

N3o0paxkeHue Tell BpallleHHs Ha TJI0OCKOCTH. Pa3BépTka MUIMHApa U KOHYca.

KomOunanuu Ten BpalieHMs UM MHOTOTPAHHMKOB. MHOTOTpaHHUK,
OmMHCaHHBIA OKoJIO cdepwl; chepa, BOHCAaHHAS B MHOTOTPAHHUK, WIH TEJO
BpAIlICHMUS.

[Tonsatue 06 o6bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
NpsSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 1mapa u miIomaas chepsl.

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

Ceuenuss mwiMHApa (TapauiebHO W TEPIEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuiebHOE€ OCHOBAHHUIO U TPOXOSIIEe uepe3 BEPIIUHY), CECUCHUS
miapa.

BekTopbl H KOOPANMHATHI B POCTPAHCTBE

BekTop Ha miockocTu U B npocTpancTBe. CIoKeHHe U BRIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amad, CBS3AaHHBIX  C
IIPUMEHECHUEM TMpaBUJl JAEUCTBUUA € BekTopamu. [IpsimMoyrosibHas cucrema



KoopauHat B npoctpaHcTBe. Koopamnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEXIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Brpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOEHHUSI TMPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTuka» XapakTepU3yIOTCS:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOI'O WIEHAa POCCHUHCKOro OO0IIecTBa, NPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
npoleayp TrpaxAaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH U Tp.), YMEHUEM
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHM C HX
GYyHKUUSAMHA ¥ HA3HAYCHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

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
Oynymeld mnpodeccur W Ppeamnu30BBHIBATH COOCTBEHHBIC JKU3HCHHBIE TIUIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTHIO K  MaTeMaTUYeCKOMy OO0pa3oBaHUI0 U
caM000Opa30BaHUIO Ha TPOTSIKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABIECHHOCTH.

JKOJI0rMYeCKoe BOCIMTaHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHHUMAHHEM BIIMSHUS
COIMAJIbHO-D)KOHOMUYECKHUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MpoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWM JJIsI pElIeHus 3ajiad B
00JIacTH  OKpYXarlleil cpeapl, IUIAaHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUN I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'O NTO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOM  MPAKTUKH, T[OHHUMaHUEM
MaTEMaTUYECKOH HayKh Kak cdepbl UYeTOBEYECKOW ACATEIBHOCTH, JTaroB &
Pa3sBUTUS W 3HAYMMOCTH JUISl Pa3BUTUS LUBWIM3ALMWU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM MO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBIATh MPOEKTHYI0 U MCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METANPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHMS MPOTPAMMBI Y4E€OHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMuU, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanonvie  noznasamenwvuwvle  Oelicméus,  obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HPOUECCO8 00YYAOWUXCS (0C8OeHUe
Memoo08  NO3HAHUSL — OKpYJcalowe2o  Mupda,  NpuMeHeHue  J102UYECKUXx,
uccie0o8amenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBISBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN MATEeMATHUYECKUX
00BEKTOB, TOHSATUN, OTHOLIEHUWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OTpE/CIICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJlaccu(UKaluy, OCHOBaHUSA JUIsl 00OOUIEHUS M CpPAaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCHPUHHMATh, (GOPMYIUPOBATH M  NPEOOPA3OBBIBATH  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULIATEIbHBIC, €AUHUYHbIC, YACTHbIE W OOIIUE;
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U WU
npotuBopeursi B (akTaxX, MAHHBIX, HAONIOACHUSAX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUNH;

e JleNlaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

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

e BBIOMpPATH CcMocOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peIICHUs, BBHIOMpaATh Haubonee MOAXOAAIINN ¢ y4EToM
CaMOCTOSTENILHO BBIIENIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBU:

* HCHOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATEIbCKAA MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHoe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIHAI0, MHEHHUE;

* TPOBOJUTH CaMOCTOATENBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUA, MpPOLECcCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSIMU, IIPOIECCAMU;

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

e MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEATNOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

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

e BbpIOMpaTh WHPOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

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

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

2)  Vuueepcanvnvie KOMMYHUKamueHble  Oelicmsus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



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

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMBbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHBIE HA MIOUCK
pELIEHUsI; COMOCTABJIATH CBOM CYXKICHHS C CYXACHUSMH JPYyruX
YYaCTHUKOB JHaiora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3HIIMH; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOTIIACHs, CBOU BO3PAXKECHNUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHMs  3a7adyd,  OKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  TPOEKTAa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1ay MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHuyectBo:

3)

NOHMMAaTh W HWCIONB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1ay; TPUHUMATh 1ENb
COBMECTHOH JESATEIbHOCTH, IJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOU
paboTHI, pacTpeaeNsITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD)» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJIe€HAMU KOMAaH/IbI,
OIICHMBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMI MPOMYKT MO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YIACTHHKAMHU B3aUMOICHCTBHSI.

VHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuugaiom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBJISITH TUIaH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPAaTh CIIOCO0 pelieHus
C Y4ETOM MMEIOITUXCS PECYPCOB  COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopManmu.

CaMOKOHTPOJIb:

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

MPEABUIETh TPYIHOCTH, KOTOPBHIE MOIYT BO3HUKHYTH IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B JI€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBJICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIDKEHUS WIM HENOCTWKECHUSA DPE3YIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITIACC

OmnepupoBaTh MOHATHUSIMHE: TOUYKA, TIPsIMasi, TUIOCKOCTb.

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

OnepupoBaTh NOHIATHAMU: MMAPAUICIBHOCT U MEPICHIUKYISIPHOCTD HPSIMBIX
Y MJIOCKOCTEM.

KnaccudummpoBate B3auMHOE paCIOJIOKEHHE TPSMBIX W TUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATHSIMH: ABYTPaHHBIM Yrojl, TpaHW JBYI'PAHHOIO YIJIa,
pedpo JABYTpaHHOTO yTJjia; JUHEHHBIM YroJl JBYIPAHHOTO YIJIa; rpajyCHas Mepa
JBYTPAHHOTO yTJa.

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

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

KnaccudunmpoBarh ~ MHOTOTpAaHHUKH,  BBIOMpas  OCHOBAHHS IS
Kkiaccuukanuy  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKU, TIPABWIIHHBIC
MHOTOI'PaHHHKH; TIPSIMbIC M HAKIIOHHBIC MPU3MBbI, TTapaJlICICITUIICIbI ).

OnepupoBaTh MOHATHUSIMH: CEKYIIasl INIOCKOCTh, CCUCHHE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUIIBI IOCTPOCHUS CEUYCHUH, UCTIONB3YSI METO/] CJICIOB.

CTtpouTh CcEUEHHUS MHOTOTPAHHHKOB METOJIOM  CJIEJIOB,  BBITIOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BUI
CBepxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJICHUE TCOMETPUYSCKHUX BEJIIMUMH 110 00pa3IaM Hin
aNropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJIbI TIPH PEIICHUN
CTaHAAPTHBIX MaTEMaTHYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSTHUN MEXTY TBYMS
TOYKaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO IIJIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a1aun Ha HaXOXKICHUE TCOMETPUYECKHUX BEJIIMUMH 1O 00pa3iaM Hin
anropuT™MaM, TPHUMEHSS W3BECTHBIC AHAIMTHYECKHE METOJbI TIPH PEIICHUN
CTaHJAPTHBIX ~ MaTEeMaTHYECKUX 3a7ad Ha BBIYUCIICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMHUCS TMPSIMBIMH, MEXJIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, JIBYTPAaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IJIOLIAAN MMOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
nupaMpja) ¢ T[pUMEHEHHEM (OpMyJ; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU NO0I00HBIX MHOTOTPAHHUKOB.

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

W3Bnekatrb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTexkax U
PUCYHKaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOJIArarolluX HECKOIBKO LIaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IprBoauTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE U
YKU3HHU, pACIIO3HABATH IIPOSIBJIIECHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATh NOJIYyYEHHBIE 3HAHWSA Ha IPAKTUKE: aHAJIU3UPOBATh PEajbHbIC
CUTyallud U IPUMEHATb U3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTH4eckKd C(HOPMYIHPOBAHHOW TPOOIEMBbI, MOJAETUPOBATH peajbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUHU, UCCIENOBaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MTOHATHI U TeOopeM, annapaTa aareOpsbl; pemaThb
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh MOHATUSAMHU: LUIUHAPUYECKAas MOBEPXHOCTh, 00Opa3yromme
IWINHAPUYECKOM  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKass  MOBEPXHOCTH,
oOpa3yromne KOHU4EeCKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (UJIMHIP, KOHYC, chepa U map).

OOBACHATH CTOCOOBI MOJTYYEHHUS TE BpPaIllCHHUS.

KnaccudunmpoBaTs B3aMMHOE pacnoioskeHue Cepbl U MIOCKOCTH.

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

Boruncnsate  00BEMBI M IJIOMAAM  TOBEPXHOCTEH  TENm  BpaIICHUS,
rE€OMETPUUYECKUX TEJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh MOHATHSIMH: MHOTOIPDAaHHUK, BIHCaHHBIH B cdepy u
OMHCaHHBIM OKOJIO c(ephl; cdepa, BOUCAHHASIT B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbyncnsaTe COOTHOLIEHUS MEXy IUIOMAIIMU MOBEPXHOCTEH M 00BEMaMu
M0I00HBIX TEJL.



N3o0paxkarh m3ydaemble QUTYpPhl OT PYKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuxI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHS TEJ BPAICHHS.

W3Bnekars, WHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HWHGOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPECTABICHHYI0 Ha YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHIATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHUSI BEKTOPA HA YUCIIO0, O0BACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIOT.

[IprMeHATh MpaBUIIO Mapajuieienuneaa.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

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

3anaBaTh MIOCKOCTh YPAaBHEHUEM B JEKaPTOBOW CUCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl ISl PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaraloIuX HECKOJIBKO IIaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

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

Pemlare 3amaum Ha J0Ka3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYMH M0 00pa3liamM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a1a4.

[IpumeHsaTs mOpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

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

[IprMeHATh MOTyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallud U TMPUMEHATh W3YUYECHHBIE IIOHATUS B IHPOLECCE IOWCKA PEUICHUSA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATh pealbHbIC
CUTyallUd Ha $3bIKE TIE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara anreOpbl; peraTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
Koau4yecTBo 4yacos
Ne HaunmenoBanue pa3iesioB u JIeKTPOHHBIE (HH(POBHIE)
Konrpoasbnsie | IlpakTnyeckue
n/m | TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsbI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo0.ru/S2X6T9S4N
[Ipsimble 1 TUIOCKOCTH B
2 HPOCTPAHCIEE. 12 1 https://m.edsoo.ru/A4F4T4A1Q
[TapaynenbHOCTb NPSAMBIX U
IJIOCKOCTEN
IT
3 epHeHHHKyHHpHOCTE 12 https://m.edsoo.ru/H6S9B2H3C
IPSIMBIX U IIJIOCKOCTEN
v e
4 HIBT MEHLY TIPAMBIMIL H 10 1 https://m.edsoo.ru/VI1P7V40S5P
IUIOCKOCTSIMU
MHororpaHHuku 11 1 https://m.edsoo.ru/H4T8T0O3]
O0BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
I1 :
7 OBTOpEHie: CEHCHH, 4 1 https://m.eds00.ru/Y0B4Q4U6W
PacCTOSIHUS U YIJIbI
OBIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOTPAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KITACC

HaumeHnoBanue KoauuectBo yacos
Ne DJIeKTpOHHbIE (HH(pPOBbIE)
pa3aesioB U TeM Kountpoubnbie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/IbHbIC PeCypPChI
NPOrpamMMbl padoTsI padoThI
Tena Bpaienus 12 https://m.edsoo.ru/S5Z2P7HSN
2 O0BEMBI TET 5 1 https://m.eds00.ru/U2Z5G4Q9IN
Bexkrops!l
3 KOOPAMHATHI B 10 1 https://m.edsoo.ru/K7Z1X5A7E
MIPOCTPAHCTBE
[ToBTOpEHUE,
000011IeHNE,
4 Hiet 7 1 https://m.edsoo0.ru/T4M8POISF
CUCTEMAaTHU3AIIHS
3HAHUI
OBILEE KOJIMYECTBO
i 34 3 0

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoandecTBO 4acoB
Ne Hara DJIeKTPOHHbBIE N (ppoBbIE
Tema ypoka Kontpoasubie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTsbI

OCHOBHBIE TIOHSTHS
CTEpEOMETPHUU: TOUKA, IpAMas,
IUIOCKOCTh, POCTPAHCTBO.
[IpaBuna n300pakeHus Ha
pHUCYHKaX: U300pakeHUsI
IUIOCKOCTEH, mapaieIbHbIX
IPSIMBIX (OTPE3KOB), CEPEAUHBI
oTpe3Ka

https://m.eds00.ru/S0S2Y9027

[TonsaTus: nepecexaronecs
MJIOCKOCTH, TTePECEKArOTUECS
npsiMasi ¥ II0CKOCTh

https://m.edsoo0.ru/N8VS5J9H6P

[TonsTus: nepecekaromuecs
IJIOCKOCTH, NEPECEKArOUECs
npsiMasi ¥ II0CKOCTh

https://m.edsoo.ru/U212H4R9X

3HAKOMCTBO C
MHOI'OrpaHHHUKaMHU,
n300pakeHre MHOTOI'PaHHUKOB
Ha pUCYHKax, Ha
IPOEKIMOHHBIX YePTEKaAX

https://m.edsoo.ru/N4AW7I0ASS

HavanbHbie cBeieHus 0 KyOe u
MApaMUJIE, UX PA3BEPTKU U
mozenu. Ceuenust

https://m.edsoo.ru/D3GO0U4V6T



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

MHOI'OIrpaHHHUKOB

HauanbHble cBenieHus o Kyoe u
nupamMuzie, UX pa3BEPTKU U
mozenu. Ceuenust
MHOTOI'PAaHHHUKOB

https://m.edsoo.ru/C7R7N3P7Z

[Tonsatue 06 akcHOMaTHYECKOM
IOCTPOCHHUU CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/YSR6S2W4D

[ToHsiTHE 00 AaKCMOMATHUECKOM
IIOCTPOCHHUHU CTEPEOMETPUHU:
AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K 7P

ITonsTHE 00 aKCHOMATHYECKOM
MMOCTPOCHHNU CTCPCOMCTPHMU:
AKCUOMBI CTCPEOMCTPHUHU U
CIICACTBHUA U3 HUX

https://m.edsoo.rw/Y1T1U8YSS

10

IToHsTHE 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

https://m.edsoo.ru/U9FIN7T3X

11

BzaumHoe pacrnionoxxenue
IPSIMBIX B IPOCTPAHCTBE:
nepeceKaronmecs,
napasuieNbHbIe U
CKpELIMBAOIIHNECS NPSIMbIE

https://m.edsoo.ru/Q4H1S4S9C

12

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napaJjeibHble IpsMbIE B

https://m.edsoo.ru/BOHON6RIT



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T

IIPOCTPAHCTBE; MAPATUIETBHOCTh
TPEX MPSIMBIX

[MapannenbHOCTh NPSMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE:

13 . https://m.edsoo.ru/U4B514D0O
[TapamienbHOCTE IPSIMON U
IUIOCKOCTH
VYTIIBI ¢ cCOHAIPaBJIEHHBIMU

14 p https://m.edsoo.ru/O9F7F7S7L
CTOpOHAMHU
Vroa Mexay npsIMBIMU B

15 Ay p https://m.edsoo.ru/M2W6K4M1C
MPOCTPAHCTBE
Yroa Mexny opsIMbIMU B

16 Ay TP https://m.edsoo.ru/U4P7UONSC
MIPOCTPAHCTBE
ITapamienbHOCTD INIOCKOCTEHN:

17 p https://m.edsoo.ru/W5I1H7VIH
napajuieiabHbl€ MIIOCKOCTH
CBoHCTBa ITapaJUIEIbHBIX

18 . p https://m.edsoo0.ru/V3C9AOLOE
IUIOCKOCTEHN
[Ipocreitmue
IIPOCTPAHCTBEHHEIE (DUTYPHI HA

19 pocip uryp https://m.edsoo.ru/K2B6X6Z6F
MJIOCKOCTH: TETPadp, KyO,
napa’suieenuIe

20 [TocTpoenue ceuenuii https://m.edsoo.ru/C3U4V3I5K

21 ITocTpoeHue ceueHuit https://m.edsoo.ru/V0J4J9P1L
KonTtponsHast pabora o Teme
"IIpsiMbI€ M IUIOCKOCTH B

22 p https://m.edsoo.ru/L418D3P1J
npoctpancTse. [lapamiensHOCTh
MPSIMBIX U TJIOCKOCTEM"
Ilepne K oc oM

23 PHCHIMIIYIAPHOCTE TIPAMOH https://m.edsoo0.ru/GI9L6L7UIIT

" IJIOCKOCTH:



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I

NEPIEHANKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

[IpsimMble napajieabHbIE U

24 MIEPIICHINKYISIPHBIE K https://m.edsoo.ru/N20302C3R
IUIOCKOCTH
[IpsimMble napaienbHblie U

25 HMEPHEHINKYIIAPHBIE K https://m.edsoo.ru/ESE5Z5R4W
IUIOCKOCTH
[Ipu3Hak neprneHauKyIIPHOCTH

26 p . PHCHMKY P https://m.edso0.ru/C4F9P3B6C
MPSIMOM M TUTOCKOCTH
ITpu3Hak mepreHauKyIIPHOCTH

27 p . PHCHMKY P https://m.edsoo.ru/E6R4R2Q2J
MPSIMOM M TNIOCKOCTH
Teopema o npsimoi

28 p P . https://m.eds00.ru/S8U6GIO4R
NePHEHANKYISIPHON MIIOCKOCTH
Teopema o TIpsIMOi

29 p p . https://m.edsoo.ru/L7F8S0I6D
MEePIEHANKYISIPHON TIIIOCKOCTH
Teopema o mpsamon

30 p P N https://m.edso00.ru/O7L.4V3D6U
MePIEHANKYISIPHON TIIIOCKOCTH
[leprieHauKysip U HAKJIOHHBIE!

aCCTOSIHHE OT TOYKH J0

31 PACCTOARME OT TOTKH A https://m.edsoo.ru/R7P7D2B27Z
MJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IUIOCKOCTH
[lepneHaukymsip U HAKIOHHBIE:

aCCTOSIHHE OT TOYKH J0

32 p A https://m.edsoo0.1u/VZO1R9G6M
IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IUIOCKOCTH
[NeprneHanKyIsIp 1 HAKJIOHHBIE:

33 PHCHAMRYIP https://m.eds00.1u/S0Q9Z5D9X

pacCToAHUC OT TOUYKH J0O



https://m.edsoo.ru/N2O3O2C3R
https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X

IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TIJIOCKOCTH

[IeprieHaUKysp ¥ HAKIIOHHBIE!

PACCTOAHUEC OT TOYKHU OO

34 https://m.eds00.1u/S6G8J9U0O
MJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH
VTl B IpOCTPAHCTBE: YIOJI
35 p 13 y https://m.edsoo0.ru/Z4J2E9W3F
MEXIy MPSMOM U TUIOCKOCTBIO
BYI'DAHHBINA YIOJI, JUHEWNHBIN
36 Jeyrp yroi, https://m.edsoo.rt/COX9F9B1H
yroJl IBYTPaHHOTO yIJia
BYT'PAHHBIN YTOJI, TMHCHHBIN
37 Heyrp y https://m.edsoo.ru/A3Y2P8P9R
YTOJI IBYTPaHHOTO yTJia
[lepnieHquKyASIPHOCTD
OCKOCTEH: 3HAK
38 o TEH: TIpHSH https://m.edsoo.ri/Z1L1L4W0O
NEePHEHANKYISIPHOCTH ABYX
IUIOCKOCTEN
[lepnieHauKyAIPHOCTD
IUIOCKOCTEH: MPU3HAK
39 p https://m.edsoo.ru/F3K7G7B3Z
NEePHEHANKYIISIPHOCTU ABYX
IUIOCKOCTEH
[leprieHAMKYISIPHOCTH
IUIOCKOCTEMN: IPU3HAK
40 p https://m.edsoo.ru/POQ7H2S4U
NePHEHANKYISIPHOCTU ABYX
IUIOCKOCTEN
Teopema o Tpéx
41 p P https://m.edso0o0.ru/YSYOR3X7G
MEePICHINKYISIpax
Teopema o Tpéx
42 p p https://m.edsoo.ru/FRW6G 114K

HNEPIEHANKYIISIPAX



https://m.edsoo.ru/S6G8J9U0O
https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K

43

Teopema o Tpéx
HEePIEeHIUKYIApax

https://m.edsoo.ru/E7TW7RINSK

44

KonTtponsHast pabora o Temam
"IlepneHIUKYISIPHOCTD MPSIMBIX
U Tiockoctei" u "Y1l MeX Iy
IOPSIMBIMU U TJIOCKOCTSMH"

https://m.edsoo.ru/X5U3G6KS5F

45

[TonsiTue MHOTOTpaHHUKA,
OCHOBHBIC 3JICMCHTHI
MHOI'OIpaHHHKA, BBIITYKJIBIC U
HEBBIITYKJIBIC MHOTOTPaHHHUKH
pa3BEpPTKa MHOTOTpPaHHUKA

https://m.edsoo.ru/K4P319CS8T

46

[Tpusma: n-yronpHas npusma;
TpaHU ¥ OCHOBAHUS NIPU3MBI,
npsiMasi 1 HaKJIOHHAs TIPU3MBL
OOKOBas 1 MOJIHAS! TOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/BSVS5V7J1]J

47

[Tapamenenurnen,
IIPSIMOYTOJIBHBIN
napajuIeIeIUIe] U €T0
CBOMCTBA

https://m.eds00.ru/O1YSN7C5G

48

[Iupamuna: n-yronpHast
UpaMUJia, TPAaHU U OCHOBAHUE
nUpaMUIbl; OOKOBas M MOJTHAS
MOBEPXHOCTh MUPAMU/IBI;
IpaBWIbHAS U YCEUEHHAS
nupaMuja

https://m.edsoo.ru/EOP3T7B8Q

49

IIpaBuUiIbHBIE MHOTOI'PAHHUKHU:
IIOHATUE IIPABUIIBHOTO
MHOT'OI'PAHHMKA; TPABUJIbHAS

https://m.edsoo.ru/PSD7SSW2N



https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F
https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N

MpU3Ma U MpaBUIIbHAS
NUpaMU/Ia; TpaBUIbHAS
TpeyrojbHasl mupaMuaa u
MPaBUIBHBIN TETPadap; KyO

50

[IpencraBnenue o NpaBUIBHBIX
MHOI'OrpaHHUKAx: OKTasap,
JOJEKa3Ip U UKOCAIP.

https://m.edsoo.ru/Q1D7D1T8B

51

CumMMeTpHs B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO
TOYKH, NPSIMOM, TIIOCKOCTH.
OneMEeHTbl CAMMETPUH B
nupammuaax,
napanjenenunesax,
NPaBUIbHBIX MHOTOIPaHHUKAX

https://m.edsoo.ru/H6H3K8Y2V

52

Briaucnenne 31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JIMaroHaju, yribl

https://m.edsoo.ru/V6G2M2X5]

53

[Tnomaae 6okoBOM
MMOBEPXHOCTHU U MOJHOM
MOBEPXHOCTHU MIPSAMOI TPU3MBI,
IJI0IIAa b OCHOBAHHUI, TEOpEeMa
0 OOKOBOI TTOBEPXHOCTHU
MPSMOM MPU3MBbI

https://m.edsoo.ru/Q7L.2K9F3R

54

ITnomans 0OKOBOMH
HOBCpXHOCTI/I nu HOBCpXHOCTI/I
IIPaBUIIBHOMN MUPaMHU/IBI,
Teopema O TJIoMmaIu OOKOBOM
MOBEPXHOCTH YCEUYEHHOM
TUPAMUJIBI

https://m.edso0.ru/Y9D4AIMOX



https://m.edsoo.ru/Q1D7D1T8B
https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X

KonTponbHas pabota no teme

55 1 https://m.edso0.ru/S1S1U3I3Y
"MHororpaHHuku"
56 [TonsaTHe 006 00BEME 1 https://m.eds00.ru/S8H2N6170
57 O06BEM TUpaMuIBI 1 https:/m.edsoo.ru/VIQ5A2P2L
58 O06BEM TUpamMuabl 1 https://m.edsoo0.ru/Y 1Z6B618C
59 O0BEM TUpaMUIBI 1 https://m.edsoo.ru/R6WOVSI3N
60 O06BEM TUpamMuabl 1 https://m.edsoo.ru/J1V6I12CTM
61 O0BEM TPU3MBI 1 https://m.edsoo.ru/Z0E6GIA8Q
62 O06BEM TPU3MBI 1 https://m.edsoo.ru/T6P7O3L5M
63 O06BEM npu3MbI 1 https:/m.edso0.ru/M5G4J509U
64 KOHT?OHLHaH pabora 1o Teme 1 https://m.edsoo.ru/GOPOS7TM6B
"O0BbEMBI MHOTOTPAHHUKOB"
[ToBTOopenue, 06001IEHNE
65 cHeTeMATHSAMIA 3Hafl - 1 https://m.edsoo.ru/C2R7A6B1E
[Toctpoenue ceuenuii B
MHOTOTPaHHHUKE
[ToBTOpenue, 00o01IEeHNE
CUCTeMAaTH3aIHsI 3HAHHH.
Brrurcienue paccTosHUiA:
66 MEXIYy IBYMS TOUKaMHU, OT 1 https://m.eds00.ru/M6T9Q1G7C
TOYKH JI0 MIPSMOM, OT TOYKH JI0
IUIOCKOCTH, MEXY
CKPEIIHUBAIOIIUMUCS MTPSIMBIMU
67 Hroroas xouTpoapHas padbora 1 https://m.edsoo0.ru/O6W90O4CAF
[ToBTOpEeHME, 0000IIIEHNE
68 CHOTEMATHIALI SHATHH. 1 https://m.eds00.ru/C6J1P206S

Brruucnenue YIJIOB: MCKOY
CKpCIIUBAOIIUMUCS ITPAMBIMH,



https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M
https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

MEXIY MPSIMOM U TUIOCKOCTHIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy TNIOCKOCTAMMU

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME

68




11 KITACC

KoandyecTBO 4acoB

Ne Hara DJIeKTpOHHbIe U (ppoBbIE
n/n Tema ypora Bcero Koutpobhvie - Ipaxrireckue u3yyeHHus  o0pa3oBaTe/bHbIE pecypchl
padoThI padoTsbI

Cdepa u map: ueHTp,

1 PARHYC, AUAMETP; 1 https://m.eds00.ru/Y7S2X9Y 1D
TUTOIAAb TOBEPXHOCTH
cdepsl
B3anmMHoe pacrionoxxenue

2 CepEI H II0CKOCTH; 1 https://m.edsoo.ru/Y1L6L3QOW
KacaTelbHast IIIOCKOCTh K
cdepe; mowaab chepsl
N3obpakenue cepsl,

3 11apa Ha IJIOCKOCTH. 1 https://m.edsoo.ru/F9Z1J5V2M
Ceuenus mapa
[{ununapuyeckas
IIOBEPXHOCT,
oOpazyrorue

4 UMJIMHIPUYECKON 1 https://m.edsoo.ru/T4X8R6S5P
MOBEPXHOCTH, OCh
UWJIMHIPAYECKOMN
TIOBEPXHOCTH
Hunuuap: ocHOBaHUS U
OOKOBasi MOBEPXHOCTD,

5 o0pa3zyrolas 1 oChb; 1 https://m.edsoo.ru/T310T9EOD

ioniaib O0KOBOM U
IIOJIHOM ITOBEPXHOCTHU



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D

N306paxkenne nunuxapa
Ha IJIOCKOCTH. Pa3BépTka
uuinunapa. CeyeHus
WIHHPA (TUIOCKOCTHIO,
napajuieJIbHON Win
NEPHEHAUKYIISIPHONU OCU
HUJIUHAPA)

https://m.eds00.1ru/S3WIMI1K8N

Konunueckas moBepxXHOCTS,
o0pasyrolie KOHUYECKOn
IIOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
IIOBEPXHOCTHU

https://m.eds00.ru/PSF67919X

Konyc: ocHOBaHue u
BEpILIMHA, 00pa3yroas u
0Cb; IIJI0I[a1b OOKOBOM U
IIOJIHOM ITIOBEPXHOCTHU

https://m.edsoo.ru/R8ZSE7C2T

Y ced€HHbI KOHYC:
o0pa3yroliue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

https://m.edsoo.ru/N5SD8T8T4J

10

N306paxkenne koHyca Ha
mockocTh. Pa3BépTka
KoHyca. CeueHus KOHyca
(TUTOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO, IIPOXOIAIIEH
yepe3 BEPLINHY)

https://m.edso0.ru/I4D8U2M2W

11

KoMOunamus ten

https://m.eds00.ru/O4E3T6WOD



https://m.edsoo.ru/S3W1M1K8N
https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D

BpalICHUs U
MHOI'OIPaHHUKOB

MHoOrorpaHHuk,
OTIMCaHHBII OKOJIO c(hephl;

12 ctepa, BiMcaHHaA B https://m.edsoo.ru/J1IKSF8C2A
MHOTOTPAHHHK WJIH B TEJIO
BpaIeHus
[TonsTre 06 00BEME.

13 OCHOBHBIE CBOMCTBA https://m.eds00.ru/QOW5V2D4Y
00BEMOB TETT

14 O0béM HMIMHIIpa, KOHYCa https://m.edsoo.ru/N4K3R2H3I

15 OOBEM mapa 1 nomay https://m.edsoo.ru/N4Z00O0K3V
chepor
ITomo6ukIe Tena B
MIPOCTPAHCTBE.

16 Coornomerms Mexy https://m.edsoo.ru/H3R3M2NI9R
IO ISIMU
MOBEPXHOCTEH, 00BEMaMHU
MOJO0OHBIX T
KonTtponsHast pabora o

17 temam "Tena Bpamenus" u https://m.edsoo.ru/171710K5Z
"O6bembI Te"

18 Beirop Ha miockocth it B https://m.edso0.ru/X9K2X0Q4E
MPOCTPAHCTBE
Cl10)XeHHE U BEIYUTAHHE

19 https://m.eds00.ru/Z3S9D1F7W
BEKTOPOB

20 YMHOMKCHHE BEKTOPA Ha https://m.edsoo.ru/B6MICOH8G

YHUCIIO



https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R
https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G

21

Pa3znosxxenne BekTopa 1o
TpE€M HEKOMILTAaHAPHBIM
BekTopaM. [IpaBuio
napajuienaenunena

https://m.edsoo.ru/J1Z25D57Z4K

22

Pemenne 3amau,
CBSI3aHHBIX C
MPUMEHEHNUEM TPaBUJIT
JICUCTBUI C BEKTOPaAMHU

https://m.eds00.1u/Z0J2C1G2L

23

KoopanHaTHO-BEKTOPHBII
METO/JI TIPU PELIEHUN
reOMETPHUECKUX 3a7a4

https://m.edsoo.ru/N9Q4H2D20

24

[IpsimoyromnpHas cucrema
KOOpPJIMHAT B
IIPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3amauu B
KOOpAMHATAX

https://m.edsoo.ru/R21.4B1S4Q

25

Yrois Mexay BEKTOPAMH.
CkansipHoe NMpOU3BEICHNE
BEKTOPOB

https://m.eds00.ru/Q7R3Q6DI9T

26

Brruucnenue YTJIOB MCKAY
MMPAMBIMU U IIJIOCKOCTAMU

https://m.edsoo.ru/N6I1F1V3X

27

KoHnTtponbHas padoTa mo
Teme "BekTopsl U
KOOpIMHATHI B
npocTpascTae”

https://m.edsoo.ru/D2J7V7F7TW

28

[ToBTOpeHue, 0600MIIEHNE
U CUCTEMAaTH3allis 3HAHUI.
OcHOBHBIE QUTYPHI,

https://m.edsoo.ru/E7B6D4D6U



https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
https://m.edsoo.ru/N9Q4H2D2O
https://m.edsoo.ru/R2L4B1S4Q
https://m.edsoo.ru/Q7R3Q6D9T
https://m.edsoo.ru/N6I1F1V3X
https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U

(bakThl, TEOpEMBI Kypca
IUITAHUMETPHUH

29

[ToBTOopenue, 0600IIEeHNE

U CUCTEMAaTHU3alUs 3HAHUN.

OcHoBHBIE QUTYPHI,
(bakThl, TEOpEMBI Kypca
IUITAHUMETPHUH

https://m.edsoo.ru/O8WIN3W5H

30

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTHU3alus 3HAHUN.

3aauy MJIaHUMETPUU U
METOMBI HX PEIICHUS

https://m.edsoo.ru/H2H5NOROQ

31

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTHU3aIUs 3HAHUN.

3aauy JIaHUMETPUU U
METO/BI UX PEIICHUS

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpenue, 00001IEHNE

1 CUCTeMaTHh3allis 3HaHUM.

OcHoBHBIE QUTYPHI,
(axTsl, TEOpEMBI Kypca
CTepEOMETPUH

https://m.eds0o.ru/A8C3N2J5C

33

Hrorosast KOHTpOJIbHAS
pabora

https://m.eds00.ru/YOX8ROF9J

34

[ToBTOpenue, 0600IIEHNE
W CUCTEMaTH3aIis 3HAHUN

https://m.edsoo.ru/T6X6ESK 71

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOTPAMME

34



https://m.edsoo.ru/O8W1N3W5H
https://m.edsoo.ru/H2H5N0R0Q
https://m.edsoo.ru/N0T3S8F4A
https://m.edsoo.ru/A8C3N2J5C
https://m.edsoo.ru/Y0X8R0F9J
https://m.edsoo.ru/T6X6E5K7I




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJIACC
Kon o
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHNS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMBbI CpeHero o0ero o0pasoBanus
pe3yJbTarTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSIMU: TOUKA, IPSAMast, IJIOCKOCTh
75 [TpuMeHsSITh aKCHOMBI CTEPEOMETPUH M CIEACTBHS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 3a7a4
73 OnepupoBaTh MOHITHUSMHU: MAPAUICTBHOCTh W MEPHEHIUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccudunupoBaTe B3auMHOE pacloiOXeHHE MPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBarh NOHATUSAMU: JIBYTPAHHBIA yroJj, TPAHU JBYIPAHHOIO YIJIa,
7.5 pedpo IBYTpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YyTJa, TpaaycHas
Mepa ABYTPaHHOTO yria
76 OnepupoBarh NOHATUSMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbINA
' MHOTOTPaHHUK, JJIEMEHTHl MHOTOTPAaHHHUKA, TPABUILHBI MHOTOTPAHHUK
77 Pacmno3naBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHMpaMujia, MpU3Ma,
' MPsIMOYTOJIbHBIN Mapasienenumne, Kyo)
KnaccupunupoBate  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUSA  JUIA
. KIacCupUKauyd  (BBIMYKJIBIE W HEBBINYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHbIE MHOTOTPAHHUKH, TIPSMbIE M  HAKIOHHBIE MPHU3MBI,
napauieJenumneibl)
79 OnepupoBatb MOHSATUSIMU: CeKyIas IJIOCKOCTB, CEYeHUe
' MHOTOTPaHHUKOB
710 OOBICHATh  TPUHIUIIBI  TOCTPOCHHS  CEUYCHWH  MHOTOTPAaHHUKOB,
' UCIIOJIb3YSl METO/ CJIEZIOB
711 CtpouTh ce4YeHUss MHOIOTPAaHHUKOB METOJIOM CJIEJOB, BBINOJHATH

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




BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrats 3aa4i Ha HAXOXKIACHUC TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM
WM aJIrOpuTMaM, IPUMCHSS HU3BCCTHBLIC aHAJIUTUYCCKUC MCETOAbI IIpU
pe€iCHUKU CTAHAAPTHBIX MATECMATUUYCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYM:A TOYKAMH, OT TOUYKHU JO HpHMOfI, OT TOYKH OO

IJIOCKOCTH, MCKAY CKPCIIUBAIOIIUMHUCS IMTPAMBIMHA

7.13

Pemrats 3aa4i Ha HAXOKIACHUC TCOMECTPUYCCKUX BCIUYHH 110 06pa3uaM
Wi aJlropuTMam, IPHUMCHSAA H3BCCTHBIC AHAJIMTUYCCKHUE MCETOIbI IIpH
peIICHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aad Ha BBIYHUCJICHHUC YTJIOB
MCKAY CKPCIIHMBAOIMIUMUCA IIPAMBIMU, MCKIY HpﬂMOﬁ Hn IINIOCKOCTBIO,

MEXy INIOCKOCTSIMHU, JBYTPAHHBIX YIJIOB

7.14

Beruncnsate 00bEMBI W TUIOIIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupaMua) ¢ MpUMEHEHHEM (HOPMYJI, BBIYUCIISATH COOTHOIICHHUS
MEXKIY MIOIIASIMU MMOBEPXHOCTEH, o0BvEMamu MOT00HBIX

MHOTI'OI'paHHHUKOB

7.15

OnepupoBarh MOHATHSAMHU: CUMMETPUSL B IMPOCTPAHCTBE, LIEHTP, OChb H

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

7.16

W3BnekaTtb, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATH HHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeACTaBICHHYI0 Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHHTL reOMCTPHUUCCKUC (I)aKTLI IJIA pCICHUS CTCPCOMCTPHUUCCKUX
3aaa4, IMpCarojJararommux HCECKOJBbKO IHIaroB pClCHUs, €CJIM YCIOBUA

MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopMme

7.18

[IpumensTh mpocCTeilline MNpPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a1a4

7.19

IIpuBOAUTH MpUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IIPUPOLAC U

KN3HU, PACIIO3HABATH IMMPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpuMeHsTh MOTy4YeHHbIE 3HAHUS HA MIPaKTUKE: aHATU3UPOBATh peasibHbIE
CUTyallud M NPHUMEHATh HW3YYEHHBIE IIOHATHS B IIPOLIECCE IIOMCKa
peneHus MaTE€MaTHYECKH chopMyIHpOBaHHON pOoOJIEMBI,
MOJIETIMPOBATh peajbHbIE CUTyallud Ha SI3bIKE '€OMETPHUH, MCCIIEOBAThH
MIOCTPOCHHBIE MOJIEIN C UCIHOJIb30BAHUEM TI'€OMETPUUYECKUX MOHSITUHA U
TeopeM, amrnapara ajareOpsl, perarh NPaKTHUECKUe 3aau, CBI3aHHBIE C

HAaXOXIACHUEM I'COMETPHUICCKUX BCININH




11 KIIACC

Kox IIpoBepsieMmble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHSI OCHOBHOM
NpoBepPsieMoOro .
00pa3oBaTeILHOI MPOrpPaMMbl CpelHero 001ero 00pa3oBaHus
pe3yjabrarta
6 I'eomeTpus
OnepupoBaTh MOHITHIMHU: IIWIHMHIPHYECKAs TIOBEPXHOCTh, 00pa3yromiue
61 UUIUHAPUYECKOW TOBEPXHOCTH, LWJIMHJIP, KOHUYECKas MOBEPXHOCTD,
' oOpa3yromme KOHHYECKOW IMOBEPXHOCTH, KOHYC, cdepuueckas
ITOBEPXHOCTh
6.2 Pacno3naBate Tena BpameHus (MUIUHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CITOCOOBI OTyUEHUS TeJl BpallleHus
6.4 KrnaccudumnumpoBaTh B3aUMHOE pacoiioKeHUE Cephl U MIIOCKOCTH
OnepupoBaTh TOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTAa,
6.5 BBICOTA CETMEHTA, IIapOBOM CJIOW, OCHOBAHHWE IIAPOBOTO CJIOS, BHICOTA
IapOBOTO CJI0S, IIAPOBOM CEKTOP
6.6 Beruncnare 00BEMBI M IUIOMIAMM TOBEPXHOCTEH Tell BpaIIEHUS,
' FeOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMyIT
OnepupoBaTh TMOHATUSMH: MHOTOTPAaHHUK, BMHCAHHBIA B cdepy
6.7 OTHMCAHHBIN 0KOJIO cephl, cepa, BMUCaHHAS B MHOTOTPAHHUK WIH TEJIO
BpaIeHus
63 BBIYUCHATE COOTHONICHMS] MEXKIy IUIOMIAASIMH TOBEPXHOCTEH W
' 00BEMamMu MOJOOHBIX Tell
6.9 H300paxaTh nzydaemble GUTYPHl OT PyKH M C IPUMEHEHUEM MPOCTHIX
' YepTEKHBIX THCTPYMEHTOB
BpinonusaTe (BBIHOCHBIE) TUIOCKME YEPTEXKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX GUTYp: BUI CBEpPXy, COOKY, CHHU3Y; CTPOUTH CEUEHHUS Tel
BpaleHus
W3Brekath, MHTEPIPETUPOBATH W TPEeOOpPa3OBLIBATH WH(MOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (UTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCyHKax
[TpumeHsTh TeOMeTpUYecKrue (PaKThl A PEHICHHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEArNoJaraoliuX HECKOJIbKO IIAaroB pEelIeHHs, €CIU YCIOBUS
MIpUMEHEHUS 3a/1aHbl B SBHOU (popme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B TPOCTPAHCTBE




6.14

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

o0JazaroT

6.15

HpI/IMeHﬂTB IpaBHJIO IapaJuICiiCnumcaa npu CJI0KCHUU BEKTOPOB

6.16

OHCpI/IpOBaTL MOHATHUAMU: AOCKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBC,
BCKTOp, MOAYJIb BEKTOpPA, paBCHCTBO BCKTOPOB, KOOPAMHATBI BCKTOPA,
yroa MExay BEKTOpPaMH, CKaJIIpHOC  HPOU3SBEACHHUE  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoauth cyMMy BEKTOpOB U IPOU3BEACHHE BEKTOpa Ha 4YMCIIO, YTOJ
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIEHUE, PACKIIAAbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

33.IlaBaTL IIJIOCKOCTh YPAaBHCHHEM B ﬂeKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate HpOCTCfIIlIHC reOMCTPpUYCCKUC 3aJa4hd Ha IMPUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pemartr 3agaum Ha J0Ka3aTeIbCTBO MaTEMaTHUECKMX OTHOIIEHHH U
HaXO0XXACHUEC IT'COMCTPUUCCKHUX BCIWYHH IIO 06pa3uaM HIIN aJIrOpUuTMam,
IMPUMCHSA HN3BCCTHBIC METObI npu peICHUU CTaHAAPTHBIX

MAaTEMAaTHYCCKUX 3ada4

6.21

[IpuMeHATs TpOCTEHIINE IPOTrpaMMHBIE CPEACTBA M JIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTEMBbI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

6.22

[IpuBOoAUTH MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HH, paCIIO3HABATDH IIPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

[IpumeHnsTh moNydyeHHBIE 3HAHMSA HA TNPAKTUKE: aHATU3UPOBAThH
peanbHBIe CUTyallUd W TNPUMEHATh W3yYCHHBIE IOHATUS B IIpoIiecce
MIOMCKA pELICHUSs MaTeMaTu4ecku c(opMyIupoBaHHONH MpPOOIEeMBI,
MOJICIIMPOBATh PeajbHbIC CHTyallud Ha S3bIKE TEOMETPUH, UCCIIEI0BAThH
MOCTPOCHHbIE MOJIEIM C HCIIOJIb30BAHHUEM TI'€OMETPHUUECKUX MOHATUH H
TeopeM, armapara anreOpbl, penaTh MPaKTHYECKUE 3a1a49H, CBSI3aHHBIE C

HaXOKACHUECM I'€COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMas, MJIOCKOCTb, HMPOCTPAHCTBO.
[TousiTue 00  aKCMOMATUYECKOM  IMOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

7.2

B3auMHOe pacrnonoxkeHue TNpsAMBIX B IPOCTPAHCTBE:  MEPECEKaoIInecs,
napajuleibHble M CKpellMBaroImmecs mnpsaMbeie. [lapauienbHOCT NOpPAMBIX U
IUIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble TNpsIMble B  MPOCTPAHCTBE,
MapaIeNbHOCTh TPEX MPAMBIX, MAPALICTBHOCTh NPSAMOW M IUIOCKOCTH. YTJbI C
COHANpPABJICHHBIMM CTOPOHAaMH, YIroJd MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamenpHOCT IJIIOCKOCTEN: NapaljIebHbIe INIOCKOCTH, CBOMCTBA IApaJUIEIbHBIX
wiockocteil. [Ipocteiiimue nmpocTpaHcTBeHHBIE (UTYpHl Ha TJIOCKOCTH: TETpadJp,

Ky0, mapaienenumnes, NoOCTPOCHHE CeUeHHH

7.3

[lepneHUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPIECHAMKYJIAPHBIE IPSMBIE B
IIPOCTPAHCTBE, NPAMBIE MTAPAJUIEIbHbIE U MIEPIECHAUKYIISIPHBIE K IUIOCKOCTH, ITPU3HAK
NEPHEHAUKYISIPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU NEPIIEHAUKYIIIPHOU
IUIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YIOJ MEXAYy MPAMOM M IUIOCKOCTBIO,
JBYIPAaHHBIA yTOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. Ilepnennukyinsap u
HAKJIOHHBIC: PAaCCTOSIHMUE OT TOYKM A0 IUIOCKOCTH, PAacCTOSHUE OT MpSIMOU 10
TUIOCKOCTH, MPOEKIUs (PUryphl Ha IUIOCKOCTh. [lepneHauKyIsIpHOCTh TUIOCKOCTEH:
IPU3HAK  IEPHCHAMKYISIPHOCTH  ABYX  Iulockocte. Teopema o Tpéx

NEPHEHAUKYIIPAX

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 Npu3Msbl. [lapamnenenunen, npsMOyTroabHBIN NapaJIIeIeHIIE]
U ero csoucrsa. [lupamuna: n-yroiapHas nupamMuaa, TpaHd U OCHOBAHUE MHUPAMULBL,
OOKOBasl M IOJIHAS MOBEPXHOCTh MUPAMU/IbI, IPABWIbHAS U yCEUEHHAs MUpaMUIA.

DJIEMEHTHI INpu3Mbl MW MNUPAMHUBL. HpaBI/IHBHLIC MHOT'OIpaHHUKH: ITOHATUC




[PaBWJIBHOTO MHOTOTpaHHMKA, MpaBWIbHAs MpU3Ma U MpaBWIbHAS NHPAMUAA,
npaBUiIbHAs TPEyroyibHAs MUpaMua U MPaBUIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O MpaBWIbHBIX MHOTOTPaHHMKaX: OKTa’Jp, AOAEKayap U ukocadapyrue CeueHus

MMPU3MBbI 1 ITUPAMHUbI

7.5

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

MHOTI'OI'paHHHUKax

7.6

Boruncnenue 31eMEHTOB MHOTOTPaHHHKOB: p&Opa, auaroHanu, yrisl. [lnomanb
OOKOBOIl TOBEpPXHOCTM U IIOJIHOM NOBEPXHOCTU MpPSIMOW MNPHU3MBI, IUIOIIAb
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsMOW Tpu3Mbl. [1momane 60koBoi
MOBEPXHOCTU M TIOBEPXHOCTH IPABWIBHON MNHpaMHUAbI, TE€OpeMa O IUIOLIaau

yceuénHoi nupamuasl. [Tonsitue 06 06bpéMe. OObEM MUPAMUIBI, TPUIMBI

7.7

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOIICHHS MEXTY TIJIOMIAISIMHA TIOBEPXHOCTEH,

00BEMaMU ITOTOOHBIX TEN

11 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6

I'eomerpus

6.1

[MunuHapuyueckasl MOBEPXHOCTh, 00pa3yrolte HUINHIPUIECKONH OBEPXHOCTH, OCh
LWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTD,

o0pa3yrolas U 0Ch, TUIOMIA/Ib OOKOBOH U IMOJTHON TTOBEPXHOCTH

6.2

Konunueckas moBepXHOCTh, 00pa3yIolIie KOHUYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeckoil moBepxHocTH. KoHyc: ocHOBaHHMe W BepiInHA, 0Opasyiomias U OcCh,
IJI0ma s OOKOBOM W TIOJHOM TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue u

BbICOTA, OCHOBAHUA U OoxoBas ITOBCPXHOCTH

6.3

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

PAaCIIOJIOKCHHUEC C(l)epH n IJIOCKOCTH, KacaTcJibHasA ITINIOCKOCTh K C(pepe, iomanb

cepsl

6.4

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

6.5

KomOuHnanmu Tten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOIpaHHHK, OIMCAHHBIN

OKOJIO CCI)epBI, C(bepa, BIIMCaHHAasA B MHOT'OI'PAHHHUK, WJIHX TCJIO BPAIlICHUA

6.6

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

koHyca. O0bEM mapa u rwionaab chepol




[TogoOubie Tema B mpoctpancTBe. COOTHOMIEHWUS  MEXKAY  IUIOMIAIIMU

67 MOBEPXHOCTEH, 00hEMAMHK MTOTOOHBIX TEJ
6.8 Ceuenus nunuHApa (MapauieTbHO W TMEPIEHIUKYISPHO OCH), CEUCHUS KOHYyCa
' (mapanienbHOEe OCHOBAHUIO U MPOXOSAIIECE Yepe3 BEPUINHY ), CEUEHUS IIapa
Bekrop Ha miockoctd u B mpocTpaHcTBe. CIOXKEHHWE W BBIYMTAHUE BEKTOPOB.
6.9 YMHOXKEHUE BEKTOpa Ha uucio. Pa3noxeHue BeKTopa 1o TpéM HEKOMILIaHAPHBIM
' BekTopaM. [IpaBuno mnapamnenenunena. PemeHune 3amad, CBA3aHHBIX €
IIPUMEHEHNEM MTPABUJI ACUCTBUI C BEKTOPaMHU
[IpssMmoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauu B KoOpJAuMHATaxX. YTou Mexay Bekropamu. CkanspHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY MNPAMBIMU W IIJIOCKOCTAMMU.

KOOp,Z[I/IHaTHO—BeKTOpHI:Jﬁ MCTOI IIPpHU PECHICHUU I'€OMECTPHUICCKUX 3aaaY




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTaTaM OCBOCHHS
NpOBEPsSIEMOro OCHOBHOI 00pa30BaTeJLHOM NPOrPaMMBbI CPe/IHEro 00111ero
TpeOoBaHus o0pa3oBaHust

BnageHnne merogamMu J0OKa3aTeNbCTB, aIrOPUTMaMU pEIICHHS 3aad;
yMeHue (GopMyIMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOMCTBO, NPHU3HAK, JI0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (OPMYITUPOBAThH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEPXkAECHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTeMAaTHYECKOW WHIYKLHH;
IIPOBOAUTH  JOKA3aTEIbHbIE PACCY)XKAEHUA IIPU PELICHUH 3a1ay,
1 OLICHUBATh  JIOTMYECKYH)  IIPAaBUJIBHOCTb  PACCYKICHUN;  YMEHHE
OIIEPUPOBATH IOHATHUAMU: MHOXKECTBO, ITOJAMHOXECTBO, ONEpaluu Hajl
MHOXXECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar Juis OIMCaHUs PEaJbHBIX IPOLECCOB U SIBICHUN U IIPU PELICHUH
3aJa4, B TOM 4YHCIE W3 JPYruX Y4eOHBIX MPEIMETOB; YMEHHE
OIepUpOBATh MOHATUAMM: Ipad, CBA3HBINA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIUCHIBaTh Tpadbl Pa3InYHBIMU

croco0aMu; UCTIOIB30BaTh rpadbl PH PEIICHUH 3a71a4

YMeHue oneprupoBaTh MOHATUSIMH: HATYPAIBHOE YHCIIO, LEI0€ YHCIIO,
CTEIEHb C LEJIBIM I10Ka3aTeleM, KOPEHb HATypaJbHOU CTENEHU, CTENEHb
C pAalMOHAIBHBIM  IIOKa3aTejleM, CTeNeHb C  JIEMCTBUTEIbHBIM
nokaszarejaeM, Jorapupm 4UHMCIa, CHHYC, KOCHHYC U  TaHICHC
IIPOM3BOJIBHOIO YHCJIA, OCTATOK [0 MOJYJIO, PalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypalbHBIX,  LENbIX,
2 paloHalIbHBIX, JEUCTBUTENbHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBIIMHA OOIIMI JeTuTeah W HauMEeHbIee
oOuiee kpaTHoe, airopuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM  NO3UIMOHHBIMM  CUCTEMAMM  CUHCJIEHMS;  yMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHMs BHIPAXKEHHUH CO
CTeNeHsAMHU M JiorapudmMamu, NnpeodpazoBaHUs IPOOHO-pAIMOHAIBHBIX

BBIPDAKCHUI; YMEHHE ONEPHUPOBATH NOHATUSAMHU: IOCIIEIOBATEIbHOCTD,




apudmernyeckas rporpeccus, reoMeTpHuuecKast IIporpeccus,
OeckOHeYyHO yObIBaroIlas TeoOMEeTpUYecKass IMpOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONEepUpOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3amucCHd  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TpUrOHOMETpHUUecKas U  anreOpavueckas); YMETb  IPOU3BOAMTH
apuMeTHUecKue NeHCTBHUS C KOMIUIEKCHBIMH YHCJIaMH; TNPUBOJIUTH
IpUMEpPhl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 wm  3X3, oOIpenenuTenb MaTpULBbI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIINTEIIA

YMeHune omnepupoBaTh MOHATHUSMU: PALMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUYECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUST U HEPABEHCTBA, HUX CHCTEMbI, YMEHHE OIEpPUPOBATh
MOHSTUSMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWIHHOCTH
YpaBHEHU, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTb YypaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C IOMOINBIO PA3NIMUHBIX MPUEMOB; pEIIaTh
YpaBHEHHS, HEPABEHCTBA U CHCTEMbl C TMapaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUS MaTeMaTHYECKUX

3aJla4 ¥ 3aaa4 U3 pas3IndIHbIX obnacreit HAaYKHU U pCaHBHOﬁ KHN3HU

VMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOIMYHOCTD (PYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHMH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIIee U HAUMEHbBIIee 3HAYCHUS
(GYHKIMU HA IPOMEKYTKeE, HeMIpepbIBHAS (DYHKIHMS, aCHMOTOTHI rpaduka
¢GyHKIMH, TIepBas U BTOpas Npon3BoaHas (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, ONpeneTEHHBIN
UHTETpajl; YMEHHE HAXOIUTh AaCHMOTOTHI rpaduka (GyHKIUH;, yMEHHUE
BBIUUCIIATh  TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3UIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYHKUMU; yMEHUE HAaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MPOM3BOAHYIO JUIS HCCIENOBAaHUS (DYHKIHH,
HAXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpa¢Ki MHOTOWJICHOB C HCIIOJIb30BAHUEM ammapaTa MaTeMaTHYECKOTO
aHanmu3a; NPUMEHATh IMPOU3BOJHYIO JJIS HAXOXKIEHHUS HAWIY4IIero

p€iCHud B HNPHUKIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX M




bu3MYecKuX 3a1avyax; HaXOAUTh TUIOMAAN M O0BEMBI (UTY C MTOMOIIBIO
MHTErpaja; NPUBOJUTH MPUMEPHl MATEMATUYECKOIO MOJEIUPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTbHBIX YpaBHEHUIH

YMeHue omnepupoBaTh TMOHATHAMHU: Trpaduk QyHKIWUH, OOpaTHas
(GYHKIMS, KOMITO3MLUS (QYHKIMHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, parmoHaIbHast byHKIHA, CTeTIeHHas byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPHYECKUE
¢yHKIMHM, TIOKa3aTelnbHas | Jorapumuyeckas (YHKIHH; YMEHHE
CTPOUTH TpaUKH H3yYCHHBIX (DYHKIMH, BBHINOIHATH NPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH IS U3yUEHHsI TIPOIIECCOB H
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX MPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXaTh (POPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpapuku QYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 C TapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM TIUIOCKOCTH MHOJXKECTBA pEIICHUH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIC 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI MO YCIIOBUIO 3aJa4M, HMCCIIEOBATh IMOJIYYEHHOE PEIICHUE U
OLICHUBATh MPABJIONOAOOHOCTh PE3yJbTATOB; yYMEHHE MOJEINPOBAThH
peanbHbIE CUTYyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAXKCHHUS,
YpaBHEHHs, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3a/ayW,
UCCIEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM ammapara

anredpbl, UHTEPIPETUPOBATH MOTYUEHHBIA Pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apupMeTHUECKOoe, MeIuaHa,
HauOoJplllee M  HAaWMEHblIee 3HAYeHUs, pasMmax, JUcHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKAaTh,
UMHTEPNPETHPOBaTh HH(GOpPMAIIMIO, TMPEACTaBICHHYI0 B TaliuLax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOMCTBA pealibHbIX MPOLECCOB U
SBJICHUI; TIPE/ICTABIIATh HH(POPMALIHMIO C TIOMOIIBIO TAaOJIHIl U AUArpamM;
HCCJIEIOBaTh CTAaTUCTUYECKHE JJaHHBIE, B TOM YHCJIE C MPUMEHEHHEM
rpau4eckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIIEIOBaTh COBMECTHbIE HAOJIOAEHHMS C TIOMOINBIO JAMarpaMm

paccecuBanua U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh INOHATUSMH: CIy4YailHbIA OIBIT W CIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yallHOro COOBITUS; YMEHHME BBIYMCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUuecKux METOJOB; MPUMEHSTH
(bopMyJIBl CIIOKEHUSI U YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJHOU
BEPOATHOCTH, popmyiy bepHymin, koMOMHAaTOpHBIE (DAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAIbHBIX COOBITUH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHass BEJMYMHA, pacIlpeiesieHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKMUJAHHUE, IUCHEPCHS M CTaHJApPTHOE OTKIOHEHHE
ClIy4allHOM BeNWYMHBI, (QYHKIUM pacmpelneieHuss U IJIOTHOCTH
PaBHOMEPHOI0, II0KA3aTEJIbHOTO W HOPMAJbHOTO  PAaCIpENEICHU;
YMEHHE HCMOJIb30BaTh CBOMCTBA M3YyYEHHBIX paclpelesieHud Juis
peleHusl 3aaayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBHIOOPOYHBIX HCCJIEIOBAHUM; YMEHUE INPUBOAUTH HPHUMEPHI
NPOSIBJIICHUS] 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COUETaHHE, TIEPECTaHOBKA,
YHUCIO COYETaHWH, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHAITh KOMOMHATOPHBIE (PAKTHI M PaCcCyKICHHS [UIS PEIICHHS 3a1a4;
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMas, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIJIAa, IUIOCKMHA yrod,
JIBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
NapaJUIeIbHOCTh U NMEPNEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMH, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE HUCIIOIb30BATh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (PAKTHI MU TEOPEMbI IJIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHpA; CTPOUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4YU

10

YMeHue onepupoBaTh MOHATHUSAMHM: IUIOUIaab (GUrypbl, 00bEM (uUrypsl,
MHOTOTPAaHHHK, HPaBIIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHUKA,
Ky0, mapajulenenures, Npu3Ma, NUpamMuaa, (Gurypa M IMOBEPXHOCTb
BpalleHUs], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOMab
MOBEPXHOCTU TNHPaMH[bl, TPU3MBIL, KOHyCa, HWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijleNienuneaa, MUpaMuabl, HpU3Mbl, LHWIMHIpA,




KOHYyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYCHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYEHHE
MHOI'OI'paHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpBl U IOBEPXHOCTH
BpALICHUs, UX CEYECHMSI, B TOM YHCJIE C IOMOILBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBA F€OMETPHUUECKUX (PUTYp, CAMOCTOATEIBHO
(bopMyJIMpPOBaTh OMPEJEIICHUS N3YYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaxX M NpH3HAKaX r€OMETPUYECKUX (UTyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiIacCUPUKAUIO QUryp 1o
pasIMYHBIM TPU3HAKaM, BBINOJHATH HEOOXOIUMBIE IONOJHHUTEIbHbIC

MOCTPOCHUS

11

YMeHue omepupoBaTh TMOHATHUSMH: JIBUKCHHE B IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHuMe TMOMO0Ms, TMOMOOHBIE QUTYPHI;, YMCHHE
pacmo3HaBaTh paBHbIC W MOAOOHBIE (PUTYpPBI, B TOM YHCIIE B NPUPOJIE,
HCKYCCTBE, apXUTEKTYype; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
IpU pElIeHWH 3aJad; HAaXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JIJIMHA,
yroj, IUIOIaAb, OOBEM) TpPH pPEIICHHH 3a1ad Hu3 APYruxX Y4eOHBIX
NpEeMETOB M U3 PEaTbHOM KHU3HU; YMEHHE BBIUYUCISATH T€OMETPUUECKHUE
BEJIMYMHBI (AJTMHA, YTOJ, IUIOMAAb, OO0BEM, TUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS W3yYeHHbIE (DOPMyNIBI M METOIBI, B TOM YHCIE: IUIONIAIb
MOBEPXHOCTU MHUPAMHIBI, TIPU3MBI, KOHYCA, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNienue/a, MUPaMUAIbI, TPH3MBI,
IWIHMHIPA, KOHycCa, INapa; YMEHHWE HaXOIUTh OTHOUIEHHE OOBEMOB

MoTI00HBIX (pHUTyp

12

YMeHne onepupoBaTh MOHATUSMU: MPSMOYTOJIbHAS CUCTEMAa KOOPIUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB,
MIPOM3BEIEHNE BEKTOpa Ha 4YHCIIO, pa3joXKeHHe BeKTopa Mo 0Oas3ucy,
CKaJIsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOMU3BEICHHUE, YTOJN MEXKIY
BEKTOpPAMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL peUICHUS TEOMETPUUYECKHMX 3aJad M 3a]a4 JAPYruX Y4eOHBIX

MIPEAMETOB

13

YMeHune BbIOMpAaTh TMOAXOMSAIIMN METOH [UI pelIeHus 3aaadw;
[IOHMMAaHUE 3HAYMMOCTH MATEMAaTUKM B H3YyYEHUU NPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MATCMATUKH B HUCKYCCTBC, YMCHHC IIPUBOJUTH




MNpUMEPBI  MATCMATHYCCKUX

MaTeMaTHU4eCKOMH HAayKH

OTKPBITHUA  POCCHMCKOMN

u

MUPOBOU




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

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 HarypanbsHble 1 nenbie yucna. [IpusHaku 1eIUMOCTH HENbIX YUCET

- Panmonaneupie uucna. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOM, TMPOILEHTHI,
. OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuil KOpeHb HATypaJbHOM cTeneHu. JeHcTBUA ¢ apupMeTHIeCKUMU
' KOPHSIMHM HaTypajibHOU CTEEHU

14 Crenens ¢ nenbM nokaszateneM. CTeneHs ¢ pallioOHaIbHBIM NoKa3aTeneM. CBONCTBa
' CTETICHH

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

1.6 Jlorapudm uncna. [lecaTuyHble U HATypaibHbIE JOrapupMBbI

JeiictButenpHble  uncia. ApudMeTHUECKHE OIepaluud ¢ JICHCTBUTEIbHBIMU
1.7 yuciamu. [IpubnnxEHHble BBIYUCIICHUS, PAaBUIa OKPYTJICHUS, IPUKUIKA U OI[CHKA
pe3yJibTaTa BbIUMCIICHUN

1.8 [IpeobpazoBaHue BeIpaKeHU

1.9 KommnekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenpie u 1poOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuronomeTpuuecKkue ypaBHEHHs

24 [ToxazarenbHble U JOrapu(PMUUECKHE YPaBHEHUS

2.5 Lenbie n 1poOHO-paIOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

2.10 YpaBHEHMS1, HEpPAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEeHUH. OnpeneauTens MaTpULIbI




3 @OyHKIMU U TpaduKu
31 Oynkius, cnocoOsl 3amanus ¢yHkun. ['paduk ¢yHkumu. BzanmmuO 0oOpaTHBIE
. bynkiun. YétHple u Heu€THbIe QyHKIMH. [leproanueckue GyHKIUN
OO6nacThs ompesneneHus W MHOXECTBO 3HaueHW @yHkumu. Hymnm ¢yHkumu.
19 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  |IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITHH.
' Makcumymbl 1 MUHUMYMbI GyHKuMu. HauOonblnee M HauMeHbIlee 3HaYEHUE
(GYHKINU HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HaTypaJbHbIM W IIeNbIM Toka3areneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaviKk KOPHS 1-Oi CTENIEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKu
3.5 [ToxazarenbHas u Jorapudmuyeckas GyHKINU, UX CBOMCTBA U IrpaduKu
16 Touku paspeiBa. AcuMnTorel TpapukoB ¢yHKmmid. CBoHcTBa  (QYHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 3a/1aHUS M1OCIIEA0BATENILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyria ClI0XKHbBIX IPOLIEHTOB
4 Havana maTeMaTn4eckoro aHaansa
4.1 [TpousBoaHas ¢pyHkiuu. [Ipon3BoHbIE AI€MEHTAPHBIX PYHKIIMMA
[IpumeHeHre NPOM3BOAHONM K HCCIENOBAHUIO (QYHKIMH HAa MOHOTOHHOCTb U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOoNbIIero U HauMEHbIIEro 3HaYeHUs (YHKIHUU Ha
OTpe3Ke
4.3 [IepBooOpa3nas. UnTerpan
5 MHOXeCTBa U JIOTUKa
5.1 MHoXxecTBO, ornepauu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE U TNIOCKOCTH B ITPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS




7.5

KoopanHatel 1 BEKTOPBI




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* Maremaruka. 'eomerpus: 10-11-e kmacce: 6a30BbIl ypOBEHb: YUeOHUK; 14-¢
u3nanue, nepepadboranHoe Aranacsia JI.C., byty3oB B.®., Kagomues C.b. u

np. AxunonepHoe oomiectBo «M3narenbctBo «IIpocBemenuey, 2023

«T'eometpus. 10 kmacc. CamocTosiTeIbHBIE U KOHTPOJIbHBIE PAOOTHI.
Yrny6néuneiii ypoBeHb», aBTOphI: Mep3msk A. I'., Homuporckuii 1. A.,
ITonsaxoB B. M.; uznarensctBo «IIpocBemienuney, 2023
«I"'eometpus. 11 knacc. CamoCTOSITENBHBIE M KOHTPOJIbHBIE PA0OTHI.
VYrnyOnéuubiit ypoBeHb», aBTOpbl: Mep3nsik A. I'., Homuposckuii 1. A.,

[TonsaxoB B. M.; uznarensctBo «IIpocBenienuney, 2023

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

Meronnueckue pekoMmeHnanuu K yueonuky «I'eomerpus. 10 kacc.
VYriyOn€HHbli ypoBeHb» (aBTOpbI IMHUKA Mep3isk A. I'. u 1p.); U31aTenbcTBO
«IIpocsemenuer, 2023

Metoauueckue pexomeHanum Kk yaeonuky «l'eomerpus. 11 kiacc.
YrnyOn€uHbiit ypoBeHb» (aBTOpHI TUHUU Mep3isik A. . u 1p.); U31aTeIbCTBO

«ITpocsemenue», 2023



COopHUK KOHTPOJBHBIX padoT st 10—11 knaccoB (yriayOi€HHBIN YPOBEHb),

2023

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

«Poccuiickas anexTpoHHas mkoiay (POII)

«SAKnace» — mardopma ¢ THTEPAaKTUBHBIMU 33JaHUSIMHU U aBTOMAaTUYECKOI
MPOBEPKOM

OoOpa3oBarenbubiii nopran «Caam 'NA: Pemry EI'O»
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