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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paboTaHa Ha ocHOBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHEro oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmabl o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO PA3BUTHUS IMYHOCTH O0YYAIOIIIXCSL.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TeoOMEeTpuU Ha YpPOBHE CpelHero oOliiero ooOpazoBaHUs
00yCIIOBJIEHa TPAKTHYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3YIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BUTHA OO0y4aromuxcs, (POpMHUPOBAHUS
(YHKIMOHATHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YYCHHs IPYTUX YYeOHBIX IUCHUIUIVH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTABICHUM O CYHIIHOCTH U TMPOUCXOXKICHUU
F€OMETPUUECKUX a0CTPaKIIUN, COOTHOIIEHUU PEAIbHOTO U UCAlbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOM SIBJICHUH M IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK M pOJIM MATEeMaTHYEeCKOTO MOJCIMPOBAHMS B HAYyYHOM IIO3HAHWUM W B TPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHUIO HAyYHOIO MHUPOBO33PEHMS YUAIIMXCsS, a TaKXKe KadyecTB
MBILIIEHHS], HEOOXOAUMBIX JUISl aJaNTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus siBisieTcss OOHMM W3 0a30BBIX TIPEIMETOB Ha YPOBHE CPEIHETO OOIIero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAyYHOW HAMpaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIUIeHHE, (HOPMUPYEMOE MPU HM3YyYEHHU OOYYaIOUIMMMCSA MOHATHHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJIe pEIICHUS
TEOMETPUYECKUX 3a/1a4, YMEHHE BBIIIBUTaTh W OIPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUHM 3aJad €CTEeCTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
(GU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0iacTsX JNesTeTbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH W IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAJIbHOrO OBbITHS, (hOopMa OTpa)KeHHs OKpYXKAlOIEro Mupa,
yCIOBHE  YCHEIIHOTO TIO3HAHUS M aKTHUBHOTO  IpeoOpa3oBaHMs — JACHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSAET pa3Hble BUAbI YUeOHOH U TPYyJ0BOM
NEeSITeTIbHOCTH, SIBISIETCS OJHUM M3 TMPO(ECCHOHANBHO BaKHBIX KA4eCTB, IMMO3TOMY aKTyajlbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIMUICHHUS KaK Pa3HOBHIHOCTH
00pa3HOro MBIIUIEHUS] — CYHIECTBEHHOIO KOMIIOHEHTa B IMOJTOTOBKE K MPAKTUYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIIPaBJICHUSM.

Llens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE O0yUCHHUsI
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecleueHue
BO3MOXKHOCTH MPHUOOPETEHUSI U UCIIOIb30BAaHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHM U
NecTBUH, CrieU(UYHBIX TEOMETPUH, BO3SMOXHOCTH YCIIEUTHOTO IIPOI0JDKEHUsT 00pa30BaHuUs 110
CHEIHAILHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha 0a30BOM ypOBHE IMpelHa3Hau€Ha UIg OO0y4aroluXxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHHH Ha YPOBHE OCHOBHOTO



obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YpPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYeCKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee riybOKO, €ci B JaJbHEHUIIIEM BOSHHUKHET HEOOXOAMMOCTh B FT€OMETPHUECKUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTebHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3aa9aMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBom ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH KyJIbTYyphl H

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPAaHHMKAX M TeJaX BpalleHUS Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPY>KAIOIIIET0 MUPAa;

e (QopmupoBaHUE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJAJICHHE METOJaMH pelIeHHs 3a7ad Ha T[OCTPOCHUS Ha H300paKeHUSIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU IMOHSITHSAMU O MHOTOTPaHHHUKAX U
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 33aa4; (opMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUYECKHX 3a/1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIepKaHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOydaromuxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS;

e (dopmupoBaHue (QYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKUI  ammapar JUisl peleHus NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJYYCHHBIC PE3yJIbTaTHI.

OTIMYHATETBHON 0COOCHHOCTHIO TIPOTPAMMEBI SIBISIETCSI BKIIIOUEHUE B KYPC CTEPEOMETPUHU
B Hayalle €ro U3yueHHWs 3aJad, pellaeMblX Ha YPOBHE WHTYUTHBHOTO TIIO3HAHUS, U
omnpeneN€HHBIM 00pa3oM OpraHU30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET TPOTEKaHHWE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NeSITeTPHOCTH. Pa3BUTHE TPOCTPAHCTBEHHBIX TPEACTABICHWH Yy YydYamIumxcs B  Kypce
CTEepEOMETPUU MPOBOIUTCS 3a CUET pellleHus 3a/1a4 Ha CO3[JaHUe MTPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OIEpHpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza MPOBOAMUTCA C
OTIOPOil Ha HAIJISTHOCTh, @ OTIEPUPOBAHNE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZePIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukmn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopsl u
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



10 COJACPKATeNbHBIM JIMHHUSIM, HO W MO0 ToxaM oOydeHWs Ha YpPOBHE CpeIHEro oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUI 00yJarOIIMXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reomerpun orBoauTcs 2 yaca B Hegenmto B 10 kinacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a JiBa roga oOyueHwus - 102 y4eOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpEOMETpUH. Touka, npsiMasi, IJI0CKOCTh, pocTpaHCcTBo. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3auMHOe pacnosiokeHue MpsMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJJIeIbHbIE U
cKpemuBawpmuecss npsamsle. llapainenbHOCTh NpPAMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuiejbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapaUIEIbHOCTh
OpsIMOM M IUIOCKOCTH. YIUIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH; Yrojd MEXJy MNpSMbIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  IMapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TiockocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTHU: TETPadp,
Ky0, mapaJuiefienunea; moCTPOCHUE CEUCHU.

[lepnieHaAUKYIApHOCTh OPSIMOM M IUIOCKOCTU: NEPIEHIAUKYJISpPHbIE MpsSMble B
IIPOCTPAHCTBE, INPSMBbIE IApAJUICIbHBIE M IEPHEHIUKYISIPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM M IJIOCKOCTH, TEOpeMa O MpAMOW NEepHEHAUKYISIPHOU
IJIOCKOCTH. YTJIbl B MPOCTPAHCTBE: YrOJ MEXAY NPSIMOW M IUIOCKOCTHIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, PAaCCTOSIHUE OT TMPSAMOH 10 IUIOCKOCTH, NPOEKIHs (UTYphl Ha IJIOCKOCTb.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TPEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKJIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHMKY; pa3BEPTKa MHOrorpanHuka. Ilpusma: n-yroapHas npusma; rpaHu
U OCHOBaHMS NMPHU3MBbI; MIPsIMasi U HaKJIOHHAs IPU3MbI; OOKOBAas M TOJIHAsI MOBEPXHOCTH MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nUpaMujia, TPaHU M OCHOBAaHME NUPAMU[bl; OOKOBas M IOJIHAS IOBEPXHOCTh IHPaMUJBbI;
IpaBWIbHAsg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpuU3Mbl W nupamuasl. [IpaBunbHble
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; MpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHas MUpaMuia U MpaBHIIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MPaBWIBHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKa’ap W ukocadap. CedeHns MNpusMbl U
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DneMEeHThl CUMMETPUU B TUpaMuiax, napaieenurneiaX, paBmIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MIOBEPXHOCTU M TIOJHOM IOBEPXHOCTH MPSMOM MNPHU3MBI, IJIOLIAAb OCHOBAHMW, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBWIbHON NHUpaMuAbl, TeOpeMa O IUlom@aau yceu€HHo mnupamuiabl. [loHsTHe 00 00BEME.
O0bEM UpaMuIbl, MPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEII.

11 KUIIACC

Tesa BpaleHus



[Munuaapuueckas MOBEPXHOCTh, O00pasylolMe IUIMHAPUYECKONW TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBepXHOCTH. LlMmuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BeplIMHA, OOpa3yromas U OChb; IUIOIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBI KOHYC: 00pa3ylollie W BBICOTA; OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o00pakeHue e BpalieHus: Ha II0cKocTu. Pa3BépTka LUIUMHIpA U KOHYCA.

KoMOuHammu Tenm BpamieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPAaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJI0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPSIMOYTOJIBHOTO Tapaiiesienumneaa u cieactsus u3 He€. O0BEM mwmHpa, KoHyca. O0BEM
nrapa ¥ Iiomasib cQepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BEMaMU ITOOOHBIX TE.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocTy U B ipocTpaHncTBe. Clo)KeHUe U BEIYUTAaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWJI JEHCTBUI C BEKTOpaMHU.
[TpsimoyronbHasi cucTeMa KOOpPAMHAT B TpocTpaHcTBe. KoopauHatel BekTopa. [Ipocreiimue
3a/ladyl B KOOpJAMHATaX. YTrol MexAy BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Berurcnenue yriioB MeXAy NMPSMBIMH H IUIOCKOCTSIMH. KOOpIWHATHO-BEKTOPHBIH METOJ TIPH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOCHHUS MpOrpaMMbl ydyeOHOro mnpeamera «MareMaTHKa»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MIMU OOyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3JIMYHBIX CTPYKTYp, SBICHUH, NPOLEAYyp TpakJaHCKOTO OOIecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMHU B
COOTBETCTBUH C UX (QYHKIMAMHU M HA3HAYCHUEM.

IlaTpuoTnyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKON TPayKIAHCKOW MICHTHYHOCTH, YBKEHHUS K MPOILLIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIYXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoaa; c(hHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHHWEM K  MHpPYy, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUl; BOCIPHUMMYHMBOCTHIO K
MaTEMaTUYECKUM acCIEKTaM pa3JInYHbIX BUAOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 370POBBIO
(310poBOo€e mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUNH M OTIbIXa, pPeryispHas (usnueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIICHCTBOBAHHUSA, NPU 3aHATUAX CIIOPTUBHO-030POBHUTEIHHON
JEATEIBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMyHbIM
chepam npodhecCuOHATBFHON AESITeNTbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHMEM COBeplIaTh OCO3HAHHBIN BBHIOOP Oyaymieil mpodeccun u peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pelIeHnU IPAKTHYECKUX 3a/1a4 MaTeMaTU4eCcKOil HalpaBiIeHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO HKOJIOTMUYECKOW KYJIbTYPHI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00aNbHOTO — XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUeHTalueil Ha  MpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN Ui pelieHusl 3a7ad B 00JIacTU OKpYXKarouleil cpespl, MIaHUpOBaHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHUS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYKHD M HCCIEIOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTtrukay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2yNsAMUSHbIMU
oelicmeusimu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpad;
npUMeHeHUe 102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATh M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYCCKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUSI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
U CpaBHEHUS, KPUTCPUH TIPOBOIUMOTO aHATN3A;

® BOCIIPHUHHUMATH, (POPMYIIHPOBATh W MPEOOPA3OBHIBATL CYXKICHUS: YTBEPIUTCIBHBIC H
OTpUIIATEIIbHBIC, SAMHIYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

® BBIABIIATH MAaTEMATHUECKHE 3aKOHOMEPHOCTH, B3aHMOCBSI3HM U ITPOTUBOPEUHS B (haKTax,
JAHHBIX, HAOMIOACHHUSIX W YTBEPXKICHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JlenaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIPsSMBIC
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS U BBIBOJIBL;

e BBIOMpaATh CHoco0 perieHuss y4eOHOUW 3amaud (CpaBHHUBATh HECKOJIBKO BApUAHTOB
peleHus, BEIONpaTh HanOoJee MOIXOASAIINANA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE MTPOTUBOpEUHE, MPoOIeMy, YCTaHABIUBATh
HUCKOMO€ U JlaHHOe, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3HUIIHUIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaThuyeckoro oObeKTa, SBJICHHS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SIBICHUSMH, IPOIIECCAMHU;

® CaMOCTOATENHbHO (OopMyaUpoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yjbTaTaM
pOBEEHHOTO HAOTIOCHMS, UCCIEAOBAHNUS, OIEHUBATh JOCTOBEPHOCTh MOTYUYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;



MMPOTrHO3UPOBATH BO3BMOKHOC pa3BUTHUC MPOLECCCA, 4 TAKIKC BbIABUTaTh MIPCATIOJIOKCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMALIUK, JTaHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha BOIIPOC U
JUISl peLLieHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPE/ICTABIICHMUS,;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B  pasiM4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMK IO CaMOCTOATENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHUMATh U (bOpMy.HI/IpOBaTI) CYXKACHHA B COOTBCTCTBHUU C YCIIOBUAMH U LECIAMU
OOLIeHMs; SCHO, TOYHO, I'PaMOTHO BBIPA)KaThb CBOIO TOYKY 3pEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJIeHHUS 3a7aBaTh BOIIPOCHI 110 CYILECTBY 00CYKAaeMOH TEMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCJICHHLBIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAITb CBOU CYXACHUA C CYXICHHUAMU APYTrUX YYaCTHUKOB Auajiora,
0oOHapyKUBaTh pa3IMuue U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPEACTABIATE PE3YJIbTAThI PCIICHUA 3aJa4r, SOKCIICPUMECHTA, UCCICIOBAHNA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BBICTYIUICHUS € Y4ETOM 3a7ay IMpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh W HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUIYaTbHOW pabOTHI
MpU  peImIeHWH YYEeOHBIX 3aj7ad;, MPUHUMATHh II€JIb COBMECTHOW JESTEIHHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboThl, pachpenensTb BHABI padoT,
JIOTOBApUBAThCA, OOCYXKJaTh TMpOILECC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJILKHX JIOJIEH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00CyKaeHHS, 0OMEH MHEHUH, «MO3TOBBIE
MTYPMBI» W WHBIE); BBINOJHATh CBOK YacTh pPa0OThI U KOOPAWMHUPOBATH CBOH
JEUCTBUSI C IPYTUMHU YWiICHAMH KOMaH/IbI; OIICHUBATh Ka4€CTBO CBOETO BKJIa/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CHOPMYTHPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH IJIaH, AITOPUTM PELICHU 3aJjauu, BBIOUPATh CIIOCO0 pelIeHus ¢ yU4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEIBHOM pEe(PIEKCMM KaK OCO3HAHUS COBEPIIAEMBIX
NEHCTBUII M MBICIUTENBHBIX IPOLIECCOB, WX pe3ylbTaToB; BiIaJeTh crocodaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca M pe3yibTaTa pPELICHUS MaTeMaTHYeCKON
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BOHUKHYTh IIPH PELICHUM 3a7aud, BHOCUTb
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBaTh COOTBETCTBHE pE3yJlbTaTa LEIM W YCIOBUSAM, OOBSACHATH TNPHUUYUHBI
JOCTHKEHUSI WM HEIOCTHXKEHUS Pe3yJbTaTOB JAESITEIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh NOHIATHSAMU: TOUKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX
3ajad4.

OnepupoBarh MOHATUSMH: [APAJUICTIBHOCTh M MEPHEHIUKYISIPHOCTh MNPSAMBIX U
IUIOCKOCTEHA.

KrnaccudumupoBars B3auMHOE pacrofioKeHHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIA Yroj, TpaHH MABYIPAHHOTO Yyria, pedpo
JIBYTPaHHOI'O YTIJIa; TMHEHHBIN YroJl ABYTPAHHOTO yIia; TpaaycHas Mepa IByrpaHHOrO yIJa.

OniepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacno3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napasuiesienurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHMS [UIs  KjacCUUKAIUU
(BBIMMYKJIBIE ¥ HEBBIMYKJIbIE MHOTOTPAHHHMKH; TIPaBUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE MPU3MBI, TapaJUICICIUIIEbI).

OrnepupoBaTh NOHATHSAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUATIBI TOCTPOCHUS CEYCHUH, HCTIOIB3YS METOJ CJICIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIETOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH TO o0pa3nam Huiu
aqropuTMaM, TPHUMEHSS W3BECTHHIE AHATUTHYECKHE METOABl TMPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3a7a4 Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKAMH, OT TOUYKH JIO
MPSIMO#, OT TOYKH JIO TIIOCKOCTH, MEKY CKPEIIUBAIOIITUMHUCS TTPSMBIMH.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUUYECKUX BEIHYMH 10 O00pa3laM WiIH
aIropuT™MaM, NPUMEHSsE W3BECTHbIE AHAIMTHUYECKHUE METOJbl MPH PELIEHUU CTaHIAPTHBIX
MaTeMaTUYECKUX 3aJlad Ha BBIYMCICHHUE YIJIOB MEXIY CKPEUIMBAIOIIUMUCS MPSAMBIMH, MEXKIY
MPSAMOM U TNIOCKOCTBIO, MEXAY IMIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boeruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTE MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMuUa) ¢
npuMeHeHHeM (OpMYJ; BBIUMCISITh COOTHOIICHUS MEXIy IUIOMIAJSMH IOBEPXHOCTEH,
00bEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh TMOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IIEHTP, OChb M IJIOCKOCTh
CUMMETPHHU; IEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPBI.

N3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUTypax, MPEACTABICHHYIO HA YePTEkKaX U PUCYHKAX.

[lpuMeHATh TeoMeTpuuYeckhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX — 3ajad,
nmpearojgaratomux HECKOJIbKO IMaroB pPCIICHHA, C€CJIM YCJIOBHUA NMPUMCHCHUA 3alaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoauTh IIpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIpUPOJAE M KU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TOJyYCHHBbIC 3HAHHS Ha MPAKTHKE: aHAIM3UPOBATh peajbHbIe CHUTyallud H
OPUMEHATh  M3YYCHHbIE TMOHATHS B  MPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyIUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CHUTYallMd Ha S3BIKE T€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIN C HCIOJIb30BAHUEM TCOMETPUYECKHUX TOHATHH U TEOPEM,
ammapara anreOpbl; peniarh MPaKTHYSCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHYCCKUX
BEJTUYHH.

11 KJIACC

OmnepupoBatb MOHSITUSMU: UIHHpUYECKast MOBEPXHOCTb, oOpa3ymomue
WIMHIPUYECKON TTOBEPXHOCTH; IIUIIMHIP; KOHUYECKasi TOBEPXHOCTh, 00pa3yIoNIie KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruecKas MOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (LIWJIKHIP, KOHYC, cdhepa U 1map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHHsI.

KnaccuduiupoBaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh TOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Bbrancnsate 00bEMBI U TIIOIMIAIN TTOBEPXHOCTEH TeN BpallleHUsl, TeOMETPUYECKUX Tl C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIM B cdepy M OMHCAHHBIM OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BbIYHCnsATE COOTHOIIECHUS MEXKIYy IUIOMIANAMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o06paxarh u3yyaemble (UIYpbl OT PYKHM M C NPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BHIT
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAI[CHHSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BbIBaTh MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeicTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimonaaTe I[CflCTBHSI CJIOKCHUA BCKTOPOB, BLIYUTAHUA BCKTOPOB U YMHOXKCHUS BCKTOpA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAMM OHHU 00J1aaf0T.

[TpuMeHsTh paBUIIO Napasieienunea.



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIy BEKTOpPAMH, CKaJIspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIEC BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOpPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP T10 JIBYM HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPMHAT.

[TpumensTh reoMerpuueckue (HakKThl I PEIICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIluX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pemats mpocreiinye reoMeTpuuecKre 3a1a4d Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3amaum Ha J0Ka3aTeNbCTBO MATEMAaTUYCCKMX OTHOLICHHH W HAaXOXKICHUE
TCOMETPUYCCKUX BEJIIMYHMH 1O 00pa3liaM WM aJIrOPUTMaM, IPUMEHsISI U3BECTHBIE METOMBI TIPU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a]1aY.

[lpuBoMTH TpPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAbHBIC CHTYAIlMH U
OPUMEHATh  HM3YYCHHBIC TOHATHS B  MPOILECCe IOWCKA PEHICHUS  MaTeMaTHYeCKU
c(hopMyIUpOBaHHON MPOOIEMBI, MOAECTUPOBATH pPEajbHbIE CHUTYaI[Md Ha S3bIKE TEOMETPHH,
WCCJICZIOBATh TIOCTPOSHHBIC MOJEITU C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpEM,
amnmapara aJreOpsl; peniaTh MPaKTHICCKHUE 3a/1a9H, CBI3aHHBIC ¢ HAXO0XJICHUEM T€OMETPUICCKIX
BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos
Ne HanmenoBaHmue pa3jiesioB U TeM JyiekTpoHHbIE (IU(PPOBBIE)
KonTposbHbie
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPChI
padoThI
1 B 10 bubmuorexa [JOK
BEACHIE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
[IpsiMble U TUIOCKOCTH B IPOCTPAHCTBE. bubnnorexa [HOK
2 . 12 1
[MapayienbHOCTh MPSIMBIX M TUIOCKOCTEH https://m.edso0.ru/1c209e37
3 [IepnieHAUKYISAPHOCTD NPSMBIX U 12 bubnnorexa [HOK
IUIOCKOCTEHN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
1 1
4 VYTl MEXKIY TIPSIMBIMU U TUIOCKOCTSIMH 0 https://m.eds00.ru/1c209e37
bu6mmorexa [IOK
11 1
> Muororpariici https://m.edsoo.ru/1c209e37
N bubnuotexa [JOK
0 OOBEMEI MHOTOrPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 0 ) 4 1 bubmuorexa [JOK
OBTOpPEHHE: CEUEHUS, PACCTOSIHUS U YTJIbI httos://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5)
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11 KJIACC

KoauuecTBO 9acoB
HaumeHoBaHue pa3ieioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne ni/m KonTposbHbie
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI
1 T 12 bu6mmoreka [IOK
eI BpatieHit https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
N 1
2 OOnEub TN > https://m.edso0.ru/1c209e37
bu6mmoreka [IOK
1 1
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 0 hitps://m.eds00.ru/1c209e37
4 [ToBTOpenue, 06001ICHNE, 7 1 bubmuoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoumyecrBo yacoB DJIEKTPOHHBIE HH(PPOBbIE
Nenm/m | Tema ypoka B KoHTpoabHbIe odpa3oBaTejbHbIE
cero
padoThI pecypcbl
OCHOBHBIC TIOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRBO.
1 Hpa a n300paxe \ ap CyHKa 1 bubmmoreia LIOK
BUJIA KCHHS Ha PUCYHKAX:
P P . PHeYH https://m.edsoo.ru/aecc77cd
M300paXeHMSI IIIOCKOCTEH, MMapalieIbHBIX
IPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
5 [TonsiTHs: mepeceKarourecs MmI0CKOCTH, 1 bubnnoreka [JOK
IepeCEKarOIIUECs MPsAMast U INIOCKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsiTHs: mepeceKarourecs MmI0CKOCTH, 1 bubnnoreka [JOK
IepeCEKarOIIUECs MPsAMast U INIOCKOCTh https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKAMH,
4 5 P 1 bubmuorexa [JOK
M300pakeHre MHOTOTPaHHUKOB Ha
P P https://m.edso0.ru/a63959d
PHUCYHKAX, Ha MMPOEKIIMOHHBIX YePTeKax
HauanwsHbie cBeIeHUS 0 KyOe U mupaMu/ie,
5 R A g pavua 1 bubmuorexa [JOK
uX pa3BEépTKu U Mojenu. CedeHus
paspep https://m.eds00.ru/b30dff38
MHOTOTPaHHUKOB
HavansHbIe cBe/leHUs 0 KyOe U TUpaMH/IE,
6 S A ore ge . bantii 1 bu6mmoreka [IOK
uX pa3BEépTku U Mojenn. CedeHust
pEspep 8 https://m eds00.ru/3d8ffd32
MHOTOTPaHHUKOB
[TorsiTHE 00 AKCHOMATHYECKOM TIOCTPOSHUHT
7 cTepeomMe aKCHOMBI CTEpEeOMe ; 1 bubmmorexa LIOK
T METPHH: aKCHOMBI CT METPHH U
P P p P https://m.edsoo.ru/Occ5c4fe
CIICJICTBUS U3 HUX
8 [TonsiTe 06 aKCHOMATHYECKOM MOCTPOCHUH 1 bubmuotexa [JOK



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
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https://m.edsoo.ru/0cc5c4fe

CTEPCOMETPHHN: aKCUOMBI CTCPEOMECTPUU U
CJIICACTBHA U3 HUX

https://m.edso0.ru/239c8cbh4

ITonsTHE 00 AKCHOMATHYECKOM IMOCTPOCHUU

bu6mmoreka [IOK

9 CTEPEOMETPHUU: AKCHOMBI CTEPEOMETPUU U https://m.eds00.ru/65¢6b106
CJIEJICTBUS U3 HUX
[TonsTre 06 akcMOMATHYECKOM MOCTPOSHUU
10 CTEPEOMETPUHU: AKCUOMBI CTepeOMeTII))I/II/I u Bubmiorexa LIOK
https://m.edsoo0.ru/258fc245
CJIEICTBUS U3 HUX
B3anmHoe pacnionoxxeHue npsMbIX B
11 npocrpchfBe: nepecexamuﬁaeca bubmmoreia LIOK
’ https://m.edsoo0.ru/1a2520f6
napajuieJIbHbIE U CKPEIIUBAIOLIUECS TTPSMBbIE
[TapamiensHOCTh IPSMBIX U TIJIOCKOCTEH B
IIPOCTPAHCTBE: MTAPAJUICIIbHBIE IIPSIMBIC B bubnnorexa [HOK
12 "
IPOCTPAHCTBE; MapallIeIbHOCTh TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapanneabHOCTh NPSIMBIX U TVIOCKOCTEN B
13 Hp(I))CTpaHCTBeZ HapI:;.JIJ'ICJ'ILHOCTB npsIMOH U Bubmiorexa LIOK
https://m.edsoo.ru/ee1d19b9
MJIOCKOCTH
14 VYTl ¢ COHaNpPaBIE€HHBIMUA CTOPOHAMHU Bubmiorexa LIOK
https://m.edso0.ru/9f4071b9
15 VYron Mexay nNpsIMbIMU B TPOCTPAHCTBE Bubmiorexa LIOK
https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsIMbIMU B IPOCTPAHCTBE Bu6miorexa LIOK
https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTD IIJIOCKOCTEMN: bubnuoreka [IOK
napauiebHbIe TIIOCKOCTH https://m.edso0.ru/2e18f255
18 CBoiicTBa mapayyIeIbHBIX TUIOCKOCTEH bubmmorexa LIOK

https://m.edso0.ru/e504d656



https://m.edsoo.ru/239c8cb4
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https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
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[Ipocreiimume npocTpaHCTBEHHbIE (PUTYPHI

bu6mmoreka [IOK

19 EZPZZZZTIZ;T;:;TP%HP > KY0, https://m.edso0.ru/4a28dc02
. bubanorexa [LIOK
20 Hoctpoerne cetterit https://m.edsg).ru/ld434d0f
. bu6mmoreka [IOK
2 Hoctpoerie cetermit https://m.edsoo.ru/ec26fe5d
| e iors o e e
[MapayuieIbHOCTh MPSIMBIX | IIOCKOCTER" https://m.eds00.1u/9a0a9e56
23 gﬁﬁ:ﬁ:ii%ﬁj)p;e?{c;;;;iiﬁzII:II: npsIMbIC B Bubmiorexa LIOK
HpocTpancTse https://m.edsoo.ru/b19f6asd
24 [Ipsimble napasuienbHble U bubnnorexa [JOK
HEePICHAUKYIISPHBIC K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHble U bubnnoreka [JOK
NEePIEeHANKYIISPHBIE K MTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJIApHOCTH IPSIMOU U bubnnorexka [JOK
MJIOCKOCTH https://m.edsoo.ru/f85bfc46
97 IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U bubnuoreka [IOK
IJIOCKOCTH https://m.eds00.ru/79165d15
28 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIIPHOU bubnuorexa [IOK
IJIOCKOCTH https://m.eds00.ru/635c5087
29 TeopeMa 0 IpsIMO¥ ITEPIIEHAUKYIISIPHOU bubnuoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 TeopeMa 0 ipsIMO¥ NTEPIIEHAUKYIISIPHOU bubnuorexa [IOK
IJIOCKOCTH https://m.edsoo.ru/7d18834b
31 [lepnieniuKynsip ¥ HAKJIIOHHBIE: PACCTOSTHUE bubnuorexa [IOK



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
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OT TOYKHU OO IINIOCKOCTHU, paCCTOAHHUE OT
HpHMOfI J0 IINIOCKOCTH

https://m.edso0.ru/33c477d3

[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

bu6mmoreka [IOK

32 oT TO‘IIfI/I JI0 IUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/66fefadd
OpSMOM 10 IIIOCKOCTH
[lepnieHuKyIIsAp ¥ HAKJIIOHHBIE: PACCTOSIHUE
33 oT ioqmi I[OyHJII())CKOCTI/I paCCTOSII)HI/Ie oT Bubmiorexa LIOK
. ’ https://m.edsoo.ru/a5b7b8e3
IPSIMOM 70 IJIOCKOCTH
[lepneniukynsip ¥ HaKJIOHHBIE: PACCTOSTHUE
34 oT rT)quIi[ ﬂoynn]zcxocm paCCTOfI)HI/Ie oT Bubmiorexa LIOK
. ’ https://m.edsoo.ru/dbee22bc
IPSIMOM 70 IJIOCKOCTH
35 VYrbl B IPOCTPAHCTBE: YIOJl MEXAY IPAMOMN bubnnorexa [HOK
¥ INIOCKOCTBIO https://m.eds00.ru/6b61b2b4
36 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubnnorexa [JOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroj, TUHEHHBINA yroi bubnnoreka [JOK
JIBYTPaHHOTO yTiia https://m.edsoo.ru/c7c777ed
38 [lepneHIMKyYISIPHOCTD MJIOCKOCTEMN: TPU3HAK bubnnorexka [JOK
NEePIEeHANKYIISIPHOCTH BYX TUIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 IlepneHAUKYIAPHOCTD MJIOCKOCTEM: IIPU3HAK bubnuoreka [IOK
NEePIEeHANKYIISIPHOCTH BYX TUIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 IlepneHAUKyYIAPHOCTD MJIOCKOCTEM: IIPU3HAK bubnuorexa [IOK
MEPIEeHIUKYISIPHOCTH ABYX IIIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMa 0 TpEX nepneHAUKYIApax bubmorexa IOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpEX nmepneHAUKYIApax bubmorexa IOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx nepneHANKyYIIpax bubnuorexa [IOK
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https://m.edso0.ru/9f246736

KonTponbhas pabota no remam
"[leprieHAUKYISAPHOCTD MPSIMBIX U

bu6mmoreka [IOK

44 IockocTeit" u "V IIIbl MEX Iy MPSAMBIMU H https://m.edsoo.ru/5b971ef3
IJI0CKOCTSIMU"
[TonsiTie MHOTOTpaHHUKA, OCHOBHbBIE

45 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIIBIE U bubnmoreka [JOK
HEBBIITYKJIbIC MHOTOTPaHHHUKH; Pa3BEPTKA https://m.edso00.ru/2d24e873
MHOTOTPaHHHKA
[Tpu3ma: N-yroybHas Mpu3Ma; TpaHd U

46 OCHOBAHMS MIPU3MBI; IPsIMasi 1 HAKJIOHHAS bubnuorexa [JOK
HpU3MBbI; OOKOBas U TIOJIHAS TOBEPXHOCTh https://m.edsoo.ru/b4ad63ad
MPU3MBI

47 [Tapannenenunen, npsMOyroIbHBIHI bubnnoreka [JOK
napaie/ieIuIe,] ¥ €ro CBONCTBA https://m.edso0.ru/8a7he683
[Tupamuia: N-yronpHas nupamuaa, TpaHu U

48 OCHOBaHUE MUPaMUJIbI; OOKOBAs U MOJTHAS bubnnoreka [JOK
TIOBEPXHOCTh MIUPAMUJIBL; IPABUIIbHAS U https://m.edsoo.ru/fblcdOa5
yceu€HHasi TUpaMuIa
[TpaBuIIbHBIE MHOTOTPAHHUKH: TTOHSITHE
MIPABIJILHOTO MHOTOTPAHHUKA; TPaBUIIbHAS

49 HgmMa u HpaBI/IJ'II)HaSII) nnpaMHnar;) bubmmoreia LIOK

https://m.eds00.ru/074c8865

MIPaBWJIbHAS TPEYTOJIbHAS TUPAMUIA U
MPaBWIBHBIN TeTpasip; KyO
[IpencraBienue o mpaBUIbHBIX

50 MII:OfOFpaHHI/IKaXI oiTaaup, JOJIEKadIp U Bubmiorexa LIOK

https://m.edsoo.ru/a0fddSbf

UKOCa’Ip.

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS bubnmnorexa [JOK



https://m.edsoo.ru/9f246736
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OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
DJIeMEHTHI CUMMCETpPHUH B IIMpaMuax,
napauiCIcnmIcaax, rmpaBUiIbHbIX
MHOTI'OI'PaHHHUKax

https://m.edsoo.ru/b9e777d9

Brrancnenue 3J1eMeHTOB MHOI'OI'paHHUKOB:

bu6mmoreka [IOK

52 pEOpa, AMaroHayu, yrisl https://m.edsoo.ru/6cdbecef
[Tnomans OOKOBOI MOBEPXHOCTH U TTOJTHOM
53 IIOBEPXHOCTHU IIPSAMOM IPU3MBI, ILIOIIA/b bubnnorexa [HOK
OCHOBaHHii, TeOpeMa 0 OOKOBOIA https://m.edso0.ru/37d84157
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomans 60KOBO MOBEPXHOCTH U
54 IIOBEPXHOCTHU IIPaBUIIbHOU MMUPAMHU/IBI, bubnnorexa [HOK
TEeopeMa O IUIOIIaa OOKOBOM MOBEPXHOCTH https://m.edso0.ru/5603e30b
yCeu€HHOM MUpaMUIbI
55 KoHTpoinbHas pabora 1o Teme bubnnoreka [JOK
"MHoOrorpaHHuKN" https://m.edsoo.ru/a95f5c04
, bubnnoreka [JOK
>0 Howsmite 06 0bbEue https://m.edsgn.ru/7ad0020b
57 O0BEM UpaMuIbI bubmorexa LIOK
https://m.eds00.ru/235171b3
58 O0BEM UpaMuIbI bubmorexa HOK
https://m.edsoo.ru/f47dfefd
. bubnmoreka [JOK
> O6bEM nupaMias https://m.edsi.ru/79010312
" bubnmnoreka [JOK
%0 OOBEM mapanit et https://m.edsi.ru/Zfaachf
61 OO0BEM TTPU3MBI bubmmorexa LIOK

https://m.edso0.ru/79853608
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bu6mmoreka [IOK
62 O0Bé 1
M TIPHMH https://m.edso00.ru/1e053890
bu6mmoreka [IOK
63 O0Bé 1
HEM TIPHMH https://m.edso00.ru/482d3f51
64 Kontpoinbhas padota mo teme "O0bEMbI 1 bubnuorexa [JOK
MHOTOIPaHHHKOB" https://m.edso0.ru/28a6573c
o | i e |
' p https://m.edso00.ru/098bedad
MHOTOTPaHHHUKE
[ToBTOpeHUE, 0600IIEHNE CHCTEMAaTH3 AN
o | e iwmmermenbien |
AEYM ’ A0 TP ’ https://m.edsoo0.ru/f7792ba9
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TPSIMBIMU
67 HTtorosas KOHTpOJbHasA padboTa 1 bubamorexa LOK
P P https://m.edso00.ru/b9146bc0
[ToBTOpeHue, 06001IeHNE CCTeMaTH3alUs
¢ pemv FOTHAMAICA TP » MOIY https://m.edsoo.ru/56765e8b
TPSIMOM U TUTOCKOCTbBIO, IBYTPaHHBIX YTJIOB,
YTJIOB MEXKIY TUIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

KoumyecrBo yacoB DJIEKTPOHHBIE NH(PPOBbIE
Ne ni/m Tema ypoka B KoHTpoJbHbIe o0pa3oBaTejbHbIE
cero padoThI PeCypcChI
1 Cdepa u map: eHTp, paanyc, JuameTp; 1 bubmuorexa [JOK
IUIONIA](b TIOBEPXHOCTH Cephl https://m.edso00.ru/0341bc2b
B
: roenoem racarernan oenocrs 1 biGiorer LIOK
’ https://m.edsoo.ru/bed12a43
cdepe; miomans ceps
3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
wiockoctu. CeueHus mapa https://m.edsoo.ru/bc15f712
[unuaapudeckas MOBEPXHOCTD,
o0pa3yroIIne UIHHIPHIECKON bubnuorexa [JOK
4 . 1
[TOBEPXHOCTH, OCh [IWJIHMHAPUIECKOM https://m.edso0.ru/6054b8c1
MTOBEPXHOCTHU
: woneprom, oGpasyLTa: .o 1 bimorera LIOK
P ’ 13 JIOTR . ’ https://m.eds00.ru/188f6216
1081 OOKOBOW U MOJTHON MOBEPXHOCTH
N3006paxkeHne NUIMHAPA HA TIIOCKOCTH.
PazBépTka unnunapa. CeyeHus MUIMHIpA bubnmnorexa [JOK
6 . 1
(MJI0CKOCTBIO, MTApasICIbHOM HITH https://m.edsoo.ru/016e25eb
MIEPIICHIUKYJIIPHOW OCH IHITUH/IPA)
7 <ommecsof Tonepamaete s = g 1 brGmiorera LOOK
y P ’ P https://m.edsoo.ru/c94ba09b
KOHUYECKOM MTOBEPXHOCTH
8 Konyc: ocHOBaHuE 1 BEpIIMHA, 1 bubnuotexa [JOK
o0pa3yroIas U 0Ch; TIOMIAb OOKOBOW U https://m.edsoo.ru/897dd3b2
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MOJTHOH IOBEPXHOCTHU

VYceu€HHbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBaHUS M OOKOBas bubmmorexa LIOK
’ https://m.edsoo0.ru/1468bab3
MMOBEPXHOCTH
N3o0pakeHne KoOHyca Ha IMIIOCKOCTH.
PasBéprka xonyca. CeueHus KoHyca
10 (HHOCEOCTBIO I}IIapanneanoﬁ ocriIOBaHmo Bubmiorexa LIOK
’ . ’ https://m.edsoo.ru/Obdelbe8
Y TJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)
KomOunanwst ten BpameHus u bubnnorexa [HOK
11
MHOT'OTPaHHHKOB https://m.edsoo.ru/3cef10e5
MHororpasH#K, OIIMCAaHHBINA OKOJIO
12 cdepsr; f:)q)epa BIIMCAaHHAs B Bubmiorexa LIOK
’ ’ https://m.eds00.ru/0b136158
MHOT'OTPaHHUK WJIU B TEJIO BpaICHUS
13 [Tonsitue 06 06BEMe. OCHOBHBIEC CBOMCTBA bu6mmoreka [IOK
00BEMOB TeI https://m.edso0.ru/26a03fb7
14 O0BEM UIMHIIpa, KOHYyCa bubmorexa HOK
’ https://m.edso0.ru/5513d87b
15 O06BeéM mapa u riomazab chepb bubmorexa IOK
https://m.edsoo.ru/d189bde2
[TogoOHEBIE TENIa B MPOCTPAHCTBE.
16 CO§THOH_ICHI/I$I Mexczlpy HJfOIJ_laI[ﬂMI/I bubmorexa HOK
. i https://m.edsoo0.ru/810cfleb
MOBEPXHOCTEH, 00hEMaMH MOAOOHBIX TET
17 KonrtponsHas pabora no temam "Tena bubnuoreka [IOK
BpameHus" u "O6beMbl Ten" https://m.edso0.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH ¥ B POCTPAHCTBE bubmorexa LIOK
https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BRIYMTAHHE BEKTOPOB bubnuotexa [JOK
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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.edso0.ru/23f4f089

bu6mmoreka [IOK

20 YMHOK€EHHEe BEKTOpa Ha YUCIIO0 httos://m.edsoo.ru/dee379eh
PasnoxxeHue BekTopa 1o Tpém
21 HEKOMILIAaHAPHBIM I]:CKTOPEM. [TpaBumo Bubmiorexa LIOK
https://m.edsoo.ru/a28fd74e
napajuiesienuneaa
Pemenue 3aay, CBSI3aHHBIX C
22 HpI/IMeHeHI/IeﬂM IpaBUJI ICUCTBUH C Bubmiorexa LIOK
https://m.eds00.ru/5a827900
BEKTOpaMH
93 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexa [HOK
PCLICHUHU FEOMETPUYCCKUX 33134 https://m.edsoo.ru/d3alfe30
[IpsiMoyronbHas cucTeMa KOOPMHAT B
24 HI?I))OCTpZI;ICTBe. Koopaunatst lfc)aI:cTopa. Bubmiorexa LIOK
. https://m.edsoo.ru/48db7058
[Ipocreiimme 3a7auu B KOOpAMHATAX
VYron mexay Bekropamu. CkanspHoe bubnnorexa [HOK
25
MPOM3BEICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruucnenue yrios Mexay OpsIMbIMU U bubnnoreka [JOK
IIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KonTponbhas pabota no teme "BekTopsl u bubnnoreka [JOK
KOOPJIMHATHI B TPOCTPaHCTBE" https://m.edsoo.ru/77c22fc5
[ToBTOpeHue, 06001IeHNE 1
28 cucrtemaTusaius 3HaHuii. OCHOBHBIE bubmuorexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TUTAHUMETPUHN
[ToBTOpEeHUEe, 06001IEHNE 1
29 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnmoreka [JOK

¢burypsl, pakThl, TEOPEMBI Kypca
TUTAaHUMETPUH

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



https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

IToBTOpEeHME, 0000IIEHNE U

30 cUcTeMaTu3alys 3HaHWi. 3a1aun 1 bubmmorexa LIOK
https://m.edso0.ru/7491efe0
IUIAHUMETPUHU M METOJIBI MX PEIICHUS
[ToBTOpenue, o000IICHNE U
31 CI/ICTCMpaTI/IBa’HI/Iﬂ 31$HI/II71. 3agaun 1 bubmorexa [JOK
https://m.edsoo.ru/4dffda97
TUTAHUMETPUU H METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1
32 cucteMaTtu3aius 3HaHuii. OCHOBHbBIE 1 bubnuorexa [JOK
burypsl, hakThl, TCOPEMBbI Kypca https://m.edsoo0.ru/74b2ad91
CTePEOMETPUH
bu6mmoreka [IOK
33 Hrorosas koHTpoJIbHAsT paboTa 1 https://m.edsoo.rulec24dfc?
34 [ToBTOpenue, 0600IICHNE 1 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34



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




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS] OCHOBHOM
NpoBepsIeMOro .
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPAMasi, INIOCKOCTb
. [TpyMeHsITh aKCHOMBI CTEPEOMETPUM U CJIEICTBUS U3 HUX INPH PELICHUU
' reOMETPUYECKUX 3a/1a4
- OnepupoBaTh MOHATUSAMHU: NAPAVIEIBHOCTh U NEPIEHAUKYISIPHOCTH
' IPSIMBIX U IIJIOCKOCTEHN
-4 KnaccugunupoBaTe B3auMHOE PACIIONIOKEHHE NPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMU: JBYTPAHHBIN Yroj, TpaHu ABYIPaHHOTO YIJIa,
7.5 pedpo IBYrpaHHOTO yIiia, TUHEHHBIN yroJl IBYTpaHHOTO YIJia, TpaaycHas
Mepa JBYTPaHHOIO yria
5 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN
' MHOT'OTPaHHUK, 3JIEMEHTHI MHOTOTPAHHMKA, TPaBUJIBHBI MHOTOTPAHHUK
24 Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAaHHHKOB (MHMpamMuia, MpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupunupoBarb ~ MHOTOrpaHHMKM, BBIOMpasi ~ OCHOBaHMS IS
- KJacCUpUKauuu  (BBINYKJIbIE W HEBBINYKJIblE  MHOTOIPAaHHUKH,
' IIPAaBWJIBHBIE MHOTOIPAaHHUKH, TIPSIMBIE W  HAKJIOHHBIE IIPU3MBI,
napauieIeTuneIbl)
29 OnepupoBatb HOHSTUAMH: ceKyIas IJIOCKOCTB, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHHWH  MHOTOIPAaHHHMKOB,
' UCIIOJIb3YSl METOJ CIIEI0B
11 Crpouts cedyeHHMsI MHOTOIPAaHHUKOB METOIOM CIIEJOB, BBIIOJHATH

(BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYD:




BU/J| CBEPXY, COOKY, CHU3Y

7.12

Pemiats 3ala4i Ha HAXOKACHUC I'COMCTPHUYCCKUX BCIUYHH 110 o6pa3uaM
HJINX aJIrOpUTMaM, IPUMCHASA HW3BCCTHBIC AHAIIUTHYCCKHE MCETOIbI IIpH
peliCHUN CTAHAAPTHBIX MATCMATHUYCCKUX 3aJlad Ha  BbIYHUCICHHUC
paCCTOHHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOUKHU IO HpﬂMOfI, OT TOYKH J0O

IJIOCKOCTH, MCIKAY CKPCIIUBAOIHUMUCA ITPAMBIMU

7.13

PemraTs 3aga4d Ha HaXO0XACHHUEC I'€COMCTPUYCCKUX BCJIIMYHH I10 o6pa3uaM
WK aJIrOpUTMaM, IMPUMCHAA HU3BCCTHLIC AHAJIUTHYCCKUC MCTOAbI IIPpU
peliCHUN CTAHAAPTHBIX MATEMATUYCCKUX 3aJdad Ha BBIUYMUCIICHUC YIJIOB
MCKAY CKPCHIMBAOIIMMUCA IMPAMBIMH, MCKIAY HpHMOfI H INNIOCKOCTBIO,

MCKAY MJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Bbraucnsate 00BEMBI M IUIOMIANKA  MMOBEPXHOCTEH MHOTOIPAaHHUKOB
(mpu3ma, nupamuaa) ¢ IpuMeHeHHeM (OpMYJ, BEIUUCIISTh COOTHOLICHHS
MEKY IJIOIIAASIMU MTOBEPXHOCTEM, 00bEMamMu 0 T00HBIX

MHOI'OI'PaHHHUKOB

7.15

OHepI/IpOBaTL MNOHATHUAMU: CUMMCTPpHUA B HNPOCTPAHCTBE, HCHTP, OCb U

IJIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPbI

7.16

W3BnekaTb, MpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HH(YOPMALIUIO O
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MpPeICTaBICHHYI0 Ha

yepTexkax U pUCyHKax

7.17

HpI/IMeHHTL TCOMETPHUICCKUC (baKTBI AJId peICHUA CTCPCOMETPUUCCKHUX
3aaa4, IMpeamnojJararommnx HCECKOJBKO HIaroB peuICHUA, €CIU YCIOBHA

MMPUMCHCHUA 3a1aHbI B SIBHOU (I)opMe

7.18

[IpuMeHATs mpocTEWIIME NPOrpaMMHBIE CPEICTBA U JJIEKTPOHHO-

KOMMYHUKAIITMOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

7.19

[IpuBOAUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOJIE U

JKHU3HHU, paCllO3HABATh MMPOSABIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

7.20

[TpuMeHATH MoTydYeHHbIE 3HAaHUS Ha MPAKTUKE: aHAJTM3UPOBATh peaibHbIe
CUTyallid ¥ TPUMEHSTh H3yYCHHBIC TIOHSATHS B TMPOIECCEe TTOMCKA
peLeHus MaTeMaTH4eCKU chopMyIMPOBAHHOM pooIeMBl,
MOJIEJIUPOBATh PEATbHbIE CUTYAllMH Ha sI3bIKE T€OMETPHUH, MCCIIEN0BAThH
MIOCTPOCHHBIE MOJETH C HCIIOJB30BAaHHEM TI'€OMETPUYECKUX MOHATHHA U
TEopeM, amnmnapara ajareopsl, pelaTh MPAKTUUECKHE 3a7a4ul, CBSI3aHHBIE C

HaxXOXXACHUCM I'COMCTPHUICCKUX BCINYNH




11 KUIIACC

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero o0pasoBaHus
pe3yJibTara
6 ['eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 HWIMHJIPUYECKON MOBEPXHOCTH, LMIMHAP, KOHMYECKas MOBEPXHOCTb,
' o0Opa3yionue  KOHHUYECKOM  TOBEpPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (MUINHAP, KOHYC, cdepa u map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KiaccudumupoBars B3aUMHOE PacmoioKeHHE cPephl U TIOCKOCTH
OnepupoBaTh TOHSATHSIMHU: IIAPOBOW CErMEHT, OCHOBAHHE CETMEHTA,
6.5 BBICOTA CETMEHTA, LIAPOBOIl CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, APOBON CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOMIAJM TOBEPXHOCTEM Ten BpalleHHS,
' TE€OMETPUYECKUX TeJI C IPUMEHEHUEM (HOpMyIT
OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHUK, BIMCAaHHBIA B chepy u
6.7 OTNKCaHHBIN OKOJIO cdepsl, chepa, BIUCAaHHAS B MHOTOTPaHHUK MJIH TEJIO
BpaIICHUS
6.8 BbIUMCIIATE COOTHONIEHUS MEXIy IUIOMAJAMU IOBEpXHOCTEH U
' 00bEMaMH TOJOOHBIX TEI
6.9 N300paxkaTh n3ydaemble QUTYpPHI OT PYKH M C MPUMEHEHUEM MPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
BbImonHATE  (BBIHOCHBIC) TUTIOCKHE YEpPTEKH W3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHS Tell
BpaIICHUS
W3BnekaTb, MHTEPIPETUPOBATh M NPeoOpa3oBbIBATH HH(OPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypax, MPEICTaBICHHYIO Ha
yepTexkax U pUCyHKax
[TpumensTh reomeTpuyeckue (GaxkThl A PEHICHUS CTEPEOMETPUUYECKHUX
6.12 3aja4, MPEANoJaraluX HECKOJIbKO IIAaroB PEHIeHMs, €CIU YCIOBHUS
NPUMEHEHUS 33J]aHbl B IBHOH (opme
6.13 OrnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrimonaaTs I[CﬁCTBPIfI CJIIOKCHHA BCEKTOPOB, BBIYWTAaHHWA BCEKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, OGT:SICHSITB, KaKiUMH CBONCTBaMU OHHU

o0azaroT

6.15

HpI/IMeHHTB IIPpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUKU BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JAEKApTOBbl KOOPJIMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIy BEKTOpaMH, CKalIpHOEC IPOU3BEIECHHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoguts CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpA Ha YUCIIO, YI'OJI
MCKAY BCKTOPAMH, CKAJIKIPHOC NPOU3BEACHUC, pACKIIaAbIBATh BEKTOP I10

JABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaB8.TB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

Pemate nmpocredmme TeOMETPUYECKHME 33Jadyd  Ha IPUMEHEHHE

BCKTOPHO-KOOPAWMHATHOI'O METOa

6.20

Pemars 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIICHUH H
HaXO0XXIACHUC I'COMCTPUUCCKHUX BCIWYHH I10 06pa3uaM HJIN aJIrOpUTMam,
MMPpUMCHAA HN3BCCTHBIC METObI npu pPEeIICHUN CTaHAAPTHBIX

MAaTCMAaTHYCCKUX 3a1a4

6.21

[IpuMeHATs mpocCTEHIIME NPOrPAMMHBIE CpPEICTBA M DJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMBEI ITPHU PCHICHUHU CTCPECOMCTPUICCKUX 3a1a4

6.22

HpI/IBO,Z[I/ITB MMpUMEPBI MAaTECMAaTUUCCKUX 3aKOHOMepHO0TeI’I B IIpupoac u

JKU3HHU, paCliO3HaBaTh MPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

6.23

IIpuMeHATh TOJNy4EHHBIC 3HAaHWS Ha IPAaKTHKE: AHAIM3UPOBATH
pealbHBIE CUTyallud W IPUMEHATh H3Y4YCHHBIC IIOHATUSA B IIPOLIECCE
MOKMCKA pELIEHUS MaTeMaTHYecKd CQOpPMYIUPOBAHHOW MPOOIEMBI,
MOJICJINPOBATh PEajbHbIC CUTyal[UU HA SA3BIKE N€OMETPUH, UCCIIEI0BAThH
IIOCTPOEHHBIE MOJIENIN C HCIIOJIB30BAHUEM I€OMETPHUYECKUX MOHATHU U
TeopeM, armapara anreOpbl, pears MPaKTHUECKUE 3aa4M, CBSI3aHHbIE C

HaXO0XIACHUEM I'COMCTPHUICCKUX BEJINYNH




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

I'eomerpus

7.1

OcHOBHBIE TNOHATUSA CTEpEeOMETpUM. Touka, IpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  akcMOMAaTUYECKOM  IOCTPOEHUU  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMECTPHUU U CICACTBUA U3 HUX

1.2

B3aumHoe pacrnonokeHue OpsMBIX B IPOCTPAHCTBE:  IE€peceKarolLIuecs,
napajuiefibHble U CKpeluBaromuecs mnpsiMeie. [lapaminensHOCTh MpPSMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: TMapajuieNibHbIE TpPSIMbIE B  IMPOCTPAHCTBE,
NapaJyIeIbHOCTh TPEX MPSAMBIX, MAPAIUIETBHOCTh MPSAMON U IUIOCKOCTH. YTJBI €
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJd MEXKIYy TpPSIMBIMH B IPOCTPAHCTBE.
[TapannenabHOCTh TIOCKOCTEW: MapajuielibHbIE MIIOCKOCTH, CBOMCTBA MapalieabHbIX
mockocteit. [Ipocreitmme mpocTpaHCTBEHHBIE (DUTYPHI HAa IIOCKOCTH: TETPadp,

KY6, napajijieJICnmIic [, IOCTpOCHUE Ce4YeHUI

7.3

IlepneHgUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: TIEPIECHAMKYISAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MIPSAMBIE MapaUIeNIbHbIE U IEPIEHANKYJISIPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHAUKYIIAPHOCTH IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSAMOMU IEPIIEHAUKYIISPHOU
IUIOCKOCTH. YTJbl B TPOCTPAHCTBE: YIroJd MEXAYy TMpsSAMOH H IUIOCKOCTBIO,
JBYI'PAHHBIA yroOJI, JIMHEHMHBIM Yroa JAByrpaHHoro ymia. Ilepnenguxkymsap u
HAaKJIOHHBIE: PACCTOSHHE OT TOYKM JO IUIOCKOCTH, PACCTOSHHE OT HIPSIMOM 10
IUIOCKOCTH, MPOEKIMUS (PUTypBl HA TUIOCKOCTh. [leprneHauKynspHOCTh MIIOCKOCTEH:
NMpU3HAK  MEPHEHAUKYJIIPHOCTH  JIByX  IUIockoctei. Teopema o Tpéx

NEpNCHAUKYJIApax

7.4

[TonsiTie MHOTOrpaHHHMKAa, OCHOBHBIE 3JIEMEHThl MHOTOTPaHHHUKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKHU, pa3BEpTKa MHororpaHHuka. Ilpumsma: n-yrompHas
IpU3Ma, TPaHU U OCHOBAHUS IPU3MBI, NpsiMas U HAKJIOHHAs MpPU3MbI, OOKOBas U
II0JIHAsl TOBEPXHOCTH NMpu3Mbl. [lapannenenunen, npsiMOyroJIbHbIN Napauieaenue
u ero cpoucTsa. [lupamuna: N-yroapHas nupamMmuaa, rpaHA U OCHOBAaHUE ITUPAMHUJBL,
OOKOBas M IMOJIHAS MMOBEPXHOCTh MHUPAMM[bI, NMPaBUIbHAS U yCeUEHHAs MUpaMUIA.

DJIeMEHTHI IIpu3Mbl MW IMHPAMHIBL. HpaBI/IJ'II)HBIe MHOI'OIpaHHUKH: IIOHATHUC




IIPAaBWJIBHOIO MHOTOIpaHHMKA, IpaBWIbHAs NpU3Ma U IpaBWIbHAs INHpaMHUIA,
[paBUJIbHAS TPEYrojibHAs MUpaMHAa U IPaBWIbHBINA TeTpalap, ky0. [IpeacraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocadapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CI/IMMCTpI/IH B IPOCTPAHCTBE: CHMMCETPHUA OTHOCHUTCIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJICMCHTHI CUMMCTPUHU B IIUpaMUJax, MapajiiCjaCcuurcaax, mpaBUJIbHbIX

MHOTI'OI'PaHHHUKax

7.6

Boruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOW IMOBEPXHOCTH U TIOJHONH IIOBEPXHOCTH THPSMOW MpPHU3MBI, IUIOLIA/lb
OCHOBaHUM, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON npu3Mmsbl. [lnomans 60koBoM
IOBEPXHOCTH M TIOBEPXHOCTH IPABUIBHOM MUPAMUIBI, TEOpeMa O IUIOIIAAH

yceuéHHoi nupamuabl. [lonstue 06 06béme. OObEM NUpPaMUIbL, TPUIMBI

1.7

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCKAY IUIoIagsIMu HOBCpXHOCTCﬁ,

00BpEMaMU TTOOOHBIX TEN

11 KUIIACC

Kon

HpOBepﬂeM bl 3JIEeMEHT coacpkaHus

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroIIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBepXHOCTU. LIMIMHIp: OCHOBaHMS W OOKOBasl MOBEPXHOCTb,

oOpasytomias U oCh, TUIOIaAb OOKOBOW M TTOJIHOW TTOBEPXHOCTH

6.2

Konundeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEPILINHA
KOHUYECKOi moBepxHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, 00pasyromias U OcCh,
MJI0Mas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBIH KOHYC: 0Opa3yroIlue u

BbICOTA, OCHOBAaHUA U OokoBas ITOBCPXHOCTDH

6.3

Cdepa u map: ueHTp, paguyc, JMaMeTp, oAb MOBEPXHOCTH cdeprl. B3aumuoe

pacnosoxeHue cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIONIalb

cdepbl

6.4

I/I306pa)KGHI/IC TCJI BpalllICHUS Ha IMJIIOCKOCTHU. Pa?;BépTKa OUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMMCAHHBIA

okoJo chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BPAIllCHUs

6.6

[Tonsitue 06 o0BEMe. OCHOBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO TIapayuienienunena u ciaenctsus w3 He€. OO0bEM muImHApa,

KoHyca. O0bEM 1mapa u miomanb cepsl




HOI[O6HBIC TC1a B IIPOCTPAHCTBE. CooTHONICHUS MCXKIY jiomaasaMu

0.1 MMOBEPXHOCTEH, 00hEMAMHK MOAOOHBIX TET
6.8 CeueHuss nMAMHApa (MapajuiebHO U TMEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca
' (mapajuiebHOE OCHOBAHUIO M IIPOXO/AAIIEe Yepe3 BEPLIMHY), CEUSHUs 11apa
Bextop Ha miockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOkKEHHE BEKTOpa Ha 4ucio. Pas3iioxkeHue BekTopa 10 TpEM HEKOMIUIAHAPHBIM
' BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII ACUCTBUM C BEKTOPaMU
[IpssMoyronbpHas cucreMa KOOpAMHAT B IpocTrpaHcTBe. KoopauHaTel BEKTOpA.
6.10 [Ipocreiimue 3amauum B KOOpAMHATax. YTon Mexay Bekropamu. CkanspHoe

IIPpOU3BCACHUC BCKTOPOB. Breruucnenue YIJIOB MEKAY HNPpAMBIMU W INIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELIEHUN F€OMETPUYECKUX 3a/1a4




ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePsSIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATaAM OCBOEHHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

Bnagenue meromamMM J0Ka3aTeNbCTB, aIrOPUTMaMHU pEIICHUS 3a4ad;
yMeHue (OpMyIHpOBaTb U OINEPUPOBATH IMOHATUSIMHU: OIIPENEICHUE,
aKcuoma, TEOpeMa, CJIEACTBHE, CBOMCTBO, IPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (DOPMYITHUPOBATH
0o0paTHOE U IMPOTHUBOIIOIOKHOE YTBEPXKICHHE, NMPUBOJAUTH MPUMEPHI U
KOHTPIIPUMEDPBI, HCIOJIB30BaTh METOJ MAaTeMaTHYEeCKOW WHIYKINH;
IIPOBOAUTH  JI0KA3aTEIbHBIE pPACCYXKACHMS IpU PEIICHUU 3aj]ad,
OLICHUBATh  JIOTMYECKYIO IIPaBUJIBHOCTb  PACCYXKICHUH;  yMEHHUE
OIIEpUPOBATh MOHATUAMHU: MHOXECTBO, ITOAMHOXECTBO, ONEpallUU Hal
MHOXXECTBAMH; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJIs ONHUCAaHUs PEaJbHbIX IPOLECCOB U SBJICHUN U IIPU PEILIECHUH
3aJa4, B TOM 4YHCIE€ M3 JAPYrux Y4eOHbIX MpPEeIMETOB; YyMEHHE
OIIepUPOBATh MOHATHAMMU: Ipad, CBA3HBINA rpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/JaBaTb W OIMUCHIBaTh Tpadbl Ppa3InYHBIMU

croco0amMu; NCIOIb30BaTh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue omnepupoBaTh MOHATHSAMHU: HATypallbHOE YHCIIO, LIETI0€ YHUCIIO,
CTETICHb C IICJIBIM ITOKa3aTesieM, KOPeHb HATypaJIbHON CTENeHH, CTEIICHb
C paluoHaJbHBIM  TOKa3aTeleM, CTeNeHb C  JIEHCTBUTEIBHBIM
mokaszareneM, JiorapudM 4YHCIa, CHHYC, KOCHHYC H TaHTEHC
MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOMAYINI0, pPAlMOHAIBHOE YHCIIO,
HppALMOHAIBHOE  YMCJIO,  MHOXECTBAa  HATYpPaJIbHBIX,  ILENBIX,
palMOHaNbHBIX, JCUCTBUTENBHBIX HYHCET; YMEHHE HCIIOIbh30BaTh
IMpU3HAKHU JCIUMOCTH, HauMEHBIITNN O6H.IHI>1 JCIINTECIIb U HAWUMCHBIICC
o0riee KpaTHoOe, anropuT™ EBKIKIa MpH pelieHruu 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMU ~ TIO3UIIMOHHBIMH ~ CHUCTEMaMH  CUHUCIICHUS;  yMEHHE
BBIIIOJIHSTH BBIYHUCIIEHUE 3HAUEHUU U HpCO6p330BaHI/Iﬂ BI:Ipa)KCHI/Iﬁ cO
CTeneHsMH M JjorapudmMamMu, Mpeodpa3oBaHusi IPOOHO-PANMOHAIBHBIX
BBIpa)KCHI/II\/'I; YMCHHUC OICPUPOBATH MNMOHATUAMU: ITOCIICAOBATCIBHOCTD,

apupMeTHIeCKas MIPOTPECCHS, reoMeTpuIecKas MIPOTpeCCHs,




OeckoHEYHO yObIBalOIlas TeOMETpUYEcKas IPOTPECCHs; yMEHHE
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyn; yMEHHE ONEpUpOBaTH MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIA, MOJlYJIb U apTyMEHT KOMIUIEKCHOTO
yucna, (¢GopmMa 3amMcHd  KOMIUIGKCHBIX 4Yucell  (TeoMeTpudeckas,
TPUIOHOMETpUYECKass M  aireOpanyeckas); yMeTb IPOU3BOJUTH
apupMeTHYECKre IeHCTBUS C KOMIUIEKCHBIMH YHUCIIAMH; IMPUBOAHUTH
IpUMEPbl  UCHOJb30BAHUS  KOMIUIEKCHBIX  YMCEN;  ONEepPUpPOBATH
HNOHATHSIMM: MaTpuma 2x2 u  3X3, ompeaenuTeslb  MaTpULbI,

FCOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPpCACIINTCIIA

YMeHue OonepupoBaTh MOHATHAMU: PALMOHAIBHBIC, UPPALMOHAJIBHBIC,
MoKa3aTeJbHbIe, CTENEeHHBIE, JIOTapu(pMHUUYECKHE, TPUTOHOMETPUYECKHE
YpaBHEHUS U HEPABEHCTBA, WX CHUCTEMbl; YMEHUE OICPUPOBATH
MOHATUSIMU: TOXKIECTBO, TOKJIECTBEHHOE INpeoOpa3oBaHUE, YpPaBHEHHE,
HEPABEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHUIIBHOCTH
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOINBIO PA3IUYHBIX IPUEMOB; pPEIIATH
YPAaBHEHUsI, HEPAaBEHCTBA M CHCTEMBI C IIApaMETPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIA PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IU4HbIX 00J1acTel HayKu U peallbHOM JKU3HU

YMeHue onepupoBaTh MOHATHAMM: (QYHKLUS, YETHOCTh (DYyHKIMH,
MEePUOJUYHOCTh (YHKIUHU, OTPAaHMYEHHOCTb (YHKIIMH, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (GYHKINHU, HauOOJbIlllee M HAUMEHbILIEe 3HAUEHUS
(YHKIIUM Ha MPOMEXKYTKE, HepepbIBHAS (PYHKIIMSI, aCUMIITOTHI rpaduka
¢GyHKIMHU, TIepBas U BTOpasi MPOU3BOHAS (PYHKLIMH, TE€OMETPUUECKUNA U
(¢u3nueckuii CMBICI TPOU3BOJHON, IEepBOOOpa3Has, ONpeAeEHHBIH
UHTErpaj; YMEHHE HaXOJIUTh ACUMOTOTHI Tpaduka (QYHKIUH; YMEHHE
BBIUHCIIATh NPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YAacCTHOIO U
KOMIO3ULMHU (YHKINN, HAXOIUTh YpaBHEHHE KacaTelbHOM K Tpaduky
(YHKIIMM; YMEHHE HaxOJUTh IMPOU3BOJHBIE 3JEMEHTAPHBIX (YHKIUH;
YMEHHUE UCIOJIb30BaTh MPOU3BOJIHYIO JUISI HCCIEeNOBaHUA (DYHKIHH,
HaxoAWUTh HauOOJbIIME M HAUMEHbIINE 3HA4YeHUs (QYHKLUUH; CTPOUTH
rpadMKd MHOTOWIEHOB C MCIOJb30BAHUEM amIapara MaTeMaTHu4ecKoro
aHalu3a; NPUMEHATh IPOU3BOAHYIO JUISI HAXOXKICHHMS HaMIy4Ilero
pelieHrs B IPHUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-3KOHOMHYECKHX H

(dbu3MYecKuX 3amavdax; HaXOAUTh TUIOMIAAN M O0BEMBI (PUTY C TTOMOIIBIO




HUHTCTpajia, NpUBOAUTE HNPUMCPBI MATCMATUYCCKOr0O MOACIUPOBAHUA C

noMouIbio AudepeHnanbHbIX YpaBHEHHH

YMeHue onepupoBaTh MOHATHAMHU: Trpaduk (QyHKIUH, OOpaTHas
GbyHKIMSA, KOMIO3UIMUSA (YHKUWH, JTUHEWHas (yHKIMSA, KBaJpaTHUHAS
byHKIIHSA, panyoHaabHas byHKIIHS, CTEIeHHAs byHKIIHS,
TpUrOHOMETpHUYeckre  (QyHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKUMH, TOKa3aTelabHas M Jorapudmuueckas GQYHKLUU; YyMEHUE
CTpOUTH TpapUKH HM3YYCHHBIX (YHKUIUH, BBIIOJIHATH MPEOOpPa3OBAHUS
rpaduKoB (GYHKLHUH, UCIIOJIB30BaTh T'PapUKH A U3yUSHUs POLIECCOB U
3aBHCUMOCTEH, TPU pEIICHUH 3a7ad U3 JAPYruX YYeOHBIX MPEIMETOB U
3aJa4 U3 peallbHOU JKU3HU; BhIpaXaTb (OpMYJIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMH; WCIIONB30BaTh CBOMCTBa W Tpaduku (QyHKIUH [Is
pelleHysl ypaBHEHHM, HEPAaBEeHCTB U 3a/1a4 ¢ MapamMeTpaMy; U300pakaTh
Ha KOOpPJAMHATHOM IIJIOCKOCTM MHOXECTBA PpEIICHUN YpPaBHEHHI,

HCPABCHCTB U UX CUCTCM

YMeHue pemiarb TEKCTOBBIE 3a/ladll pPa3HBIX TUIOB (B TOM YHCJE Ha
MPOLEHTHI, JIOJIM U YacCTH, HA JIBUXKEHHE, pabOTy, CTOUMOCTh TOBAapOB U
YCIIyT, HaJIOTH, 3aJ1a4M U3 00JIaCTH YHpPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BbIPRKEHUS, YPAaBHEHHs, HEPaBEHCTBA U MX
CHUCTEMBI II0 YCIIOBUIO 3a/ayM, MCCIEN0BaTh IOJYYEHHOE DPEIIECHUE U
OLIEHUBATh IPaBIONOAOOHOCTh pPe3yJbTaTOB;, YMEHHE MOJAEIMPOBAThH
peanbHble CUTyallUM Ha S3bIKE MATEMAaTHUKH; COCTABIISTH BBIPAXKECHMS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3a1a4H,
HCCIIEI0BaTh IIOCTPOEHHBIE MOJEIN C HCIOJB30BAHMEM aImapara

anreOpbl, HHTEPIPETUPOBATh MOJYYSHHBIH pe3ybTarT

YMeHue oneprupoBaTh NMOHATUAMU: cpeliHee apudmMeTnueckoe, MeIuaHa,
HauOoJblllee W  HaUMEHbIllee 3HAa4YeHHs, pa3Max, JUCHepCHus,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO HaboOpa; yMEHHe U3BJeKaTb,
MHTEPIPETUPOBaTh MH(OPMALMIO, MPEACTABIEHHYIO B TaliuIlax, Ha
auarpammax, rpadukax, OTpaskarolyl0 CBOWCTBA PEAbHBIX MPOIIECCOB H
SBJIEHUH; MPEACTaBIATh MH(OPMALIHMIO C TOMOIIbIO TAOJIUI U IUArPaMM;
HCCIIE0BaTh CTaTUCTUYECKHE JaHHbIE, B TOM YHUCIIE C IPUMEHEHHUEM
rpadguyecKkux METOJOB U  DJEKTPOHHBIX CpPEACTB; TIpaduuecku
UCCIIeIOBAaTh COBMECTHBIE HAOMIOACHUS C TOMOUIBIO JIHarpaMm

pacceruBaHMs U JUHEUHOM perpeccun




YMeHue onepupoBaTh NOHATHSAMHU: CIyYalHBIA OIBIT M CIIy4ailiHOE
COOBITHE, BEPOATHOCTb CIYyYalHOIrO COOBITHS; YMEHHE BBIUUCIAThH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpaUuecKUX METOJIOB; HPUMEHSTH
(GopMyJbl CIIOKEHUS M YMHOXXEHHUS BEPOSTHOCTEH, (hopMyiy IMOJIHON
BEpOSATHOCTH, popmyny bepHymim, komOuHaTOpHBIE (GaKTHl U HOPMYIIBL;
OLIEHUBATh BEPOSATHOCTH pEaJbHBIX COOBITUH; YMEHHME OIEpPUPOBATH
MOHATUSIMH: CIIydaiiHas BEJIMYMHA, PpACIpEICICHUE BEPOATHOCTEH,
MaTeMaTH4eCcKoe OXHMJaHHWe, AMCIEpCUs U CTaHIApTHOE OTKJIOHEHHE
CIlydailHOH BeNMYMHBI, (YHKUUU paclpenesieHuss ¥  IUIOTHOCTH
PaBHOMEPHOr0, IOKAa3aTeIbHOIO W HOPMAJIbHOIO pacHpelesieHHi;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA M3YYCHHBIX pPACHpPEICICHUH IS
peleHust 3a1ayd; 3HAKOMCTBO C TMOHATHAMM: 3aKOH OOJIBIIMX 4YHCET,
METOABl BBIOOPOYHBIX HCCIIEOBAHUH; YMEHHE TPUBOIUTH IPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBIIMX YHUCENI B HPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSIX; YMEHUE OTIEpUPOBATh NOHATHSAMHE: COYETaHUE, TIEPECTaHOBKA,
YHUCIO COYETaHWH, YHMCIO IepecTaHOBOK; OumHOM HploToHA; ymeHHe
MPUMEHSTH KOMOMHATOPHBIE (PAKTHl M PACCYKICHHS ISl pEIICHUS 3a/1a4;
OLIEHUBATh BEPOSITHOCTH  peallbHBIX COOBITHIA; COCTaBIISATh

BEPOSTHOCTHYIO MOJIEIb U UHTEPIPETUPOBATH MTOJTYYEHHBIA pE3yIbTaT

YMeHne onepupoBaTh IOHATUSAMH: TOYKA, MpsiMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEJIMYMHA YIVIa, IUIOCKUH yrou,
JBYTPAHHBIA yTOJ, TPEXIPAHHBIA YroJ, CKPELIMBAIOIIMECS IPSIMBIE,
MapaJuIeIbHOCTh U NMEPHEHAUKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIy MNPAMBIMH, YTOJ MEXIY HPSIMOM M IUIOCKOCTBIO, YIOJl MEXAY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSIHUE MEXY TUIOCKOCTSAMHM; YMEHUE HCIIOIb30BATh IIPH
pelIeHNH 3aJa4 U3ydyeHHbIE (PAKThl M TEOPEMbI IUIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIETO0 MHpa; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOIIbI0 T'€OMETPUYECKUX IIOHATHUH W

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHU MPAKTHYCCKUEC 3aaa4n
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YMeHue onepupoBaTh MOHATHAMM: IUIOMIATL (QUIYpHl, 00BbEM (UTYPHI,
MHOTOTPAaHHHK, NMPAaBWIBHBII MHOTOTPAHHHK, CEYCHHE MHOTOTPaHHUKA,
KyO, mapajuienenuries, Npu3Ma, NUpamMuaa, (Gurypa M MOBEPXHOCTbH
BpalleHUs], NWIMHAP, KOHYC, Imap, cdepa, miomanas chepsl, IIIOMab
MOBEPXHOCTU NHPaMHJIbI, TPU3MBI, KOHYyCa, IWIMHApa, 00BEM Kyoda,

MPSIMOYTOJIBHOTO MapaJijieNienumneaa, MUpaMHuabl, MPU3MbI, IWIKHIPA,




KOHycCa, 11apa, pa3BEPTKA MOBEPXHOCTH, CEUYEHUS KOHyca U LWIMHIPA,
MapajuieJIbHbIE OCH WM OCHOBAHUIO, CEUEHUE 1Iapa, IJIOCKOCTb,
Kacaromascss cQepsl, HUIUHIPA, KOHYCA; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHUKa, U300pakaTb MHOTOTPAHHUKH, (UTYPHl U MOBEPXHOCTHU
BpAILIEHUs, UX CEUEHUS], B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPENICTB;
yYMEHHE MPUMEHSITh CBOMCTBA F€OMETPUUECKUX (UTYpP, CAMOCTOSATEIHHO
(bopMyIHpOBATH OIpPEEICHUsI N3y4aeMbIX (UTYp, BBIABUIATh TUIIOTE3bI
O CBOMCTBax M NMPHU3HAKAX I€OMETPHUYECKUX (puryp, o00OCHOBBIBATH WIIU
OmpoBepraTh MX; YMEHHE IPOBOAUTH Kiaccupukamuo Guryp 1o
pPa3IUYHBIM TPHU3HAKaM, BBIMOTHATH HEOOXOIUMBIE TOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue omnepupoBaTh MOHATHSIMH: JBI)KCHHE B IPOCTPAHCTBE,
napajuleNbHbI MEePeHOC, CUMMETPUS Ha IJIOCKOCTU M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MomoOus, NOAOOHbIE (UTYpPBHI;, YMEHHE
pacrno3HaBaTh paBHbIE W MOJOOHBIE (UTYpPHI, B TOM YHCJIE B MPUPOJE,
HCKYCCTBE, apXUTEKTYpPE; HCIOJb30BaTh T'€OMETPUUYECKUE OTHOIICHHS
MpH pElIeHUH 3a7ad; HaXOJUTh TEOMETPUYECKHE BETUYHMHBI (JJIMHA,
yroJ, IJIomaab, O0BEM) MPH pelIeHWH 3a7ad U3 JPYruX yueOHBIX
MPEIMETOB U U3 PEalbHON >KM3HU; YMEHUE BBIYUCIATH T€OMETPUUECKUE
BEJIMYUHBI (JJIMHA, Yo, IUIONAaab, O00BEM, IUIOIIAAb MOBEPXHOCTH),
WCTONB3Ysl M3y4YeHHBbIE (QOpPMYJIBl M METOMABI, B TOM 4YHCIE: IUIOIMAIb
MMOBEPXHOCTH MUPAMUJIBI, TIPU3MBI, KOHYCA, IWIHHIPA, TUTOMAIb Cepsr;
00bEéM Ky0a, MPSMOYTOJILHOTO Mapasuieienunena, MUPaMUubl, MPU3MBL,
UWIMHApA, KOHYyCa, Iapa; YMEHHE HaXOAWTh OTHOIIEHHE O0BEMOB

NOJOOHBIX GUryp
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VYMmenne OIICPHUPOBATH IOHATUAMU: NIPAMOYIOJIbHAA CUCTEMA KOOPJAWHAT,
BEKTOp, KOOPIUHATHI TOYKH, KOOPJWHATHI BEKTOPa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHUE, BEKTOPHOE MPOM3BEACHUE, YrOJl MEKIY
BCKTOpAaMH; YMCHHEC HCIIOJb30BaTh BeKTOpHI—;IfI u KOOp)IHHaTHBIfI METOL
JUIE  PEIICHWsT TEOMETPUYECKMX 3ajad W 3ajad JAPYruX Y4eOHbBIX

MPEIMETOB
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YMeHne BBIOMpATh TOAXOASAIIMA METOA JUIsl pEHICHHS 3aJauu;
MOHMMAHUE 3HAYMMOCTH MATEMaTHUKA B W3YYCHHH NPUPOIHBIX H

OOIIECTBEHHBIX MPOIECCOB U  SABJIEHUN; YyMEHHE pacrno3HaBaTh




MPOSIBJICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE, YMEHHE IPHUBOJIUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOH

MaTeMaTU4eCKON HayKH




INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COJAEPKAHMS
Kon
1 Yucna v BBIYKCICHUS
11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI
19 Panmonanbupie  umcna. OOBIKHOBEHHbIE M J€CATUYHbBIE JpOoOH, MPOLICHTHI,
' 0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
r Apudmernueckuil KOpeHb HaTypaJibHON cTeneHu. J[eHcTBUs ¢ apupMeTHYeCKUMU
' KOPHSIMU HAaTypaJIbHOW CTETICHU
14 Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ palliOHAIbHBIM 10Ka3areneM. CBoicTBa
' CTETEHU
. CuHyc, KOCHHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecATHIHBIE U HATYPAIbHBIE JOTapUPMBI
HevictBurenbHpie yucia. ApudMeTHYECKHe ONepaluu ¢ JeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkéHHble BEIYUCIEHUS, PaBUila OKPYIJICHUS, IPUKU/IKA U OL[CHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [TpeoOpa3oBanue BoIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 Lenbie u 1poOGHO-paiOHANbHBIE YPaBHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHUS
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie n 1poOGHO-palIOHANbHBIE HEPABEHCTBA
2.6 UppanmonanbHble HepaBeHCTBa
2.7 [Toxa3zaTenbHbIE U JOrapuPMHUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyecKkrue HEpaBeHCTBA
2.9 CucTemMbl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB
2.10 YpaBHEHMs, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




OyHKIUYU U TpapUKU

Oynkuus, crnocoObl 3amanus ¢ynkiuu. ['paduk QyHkinun. BzaumHOo oOpaTHbIE

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIN
OO6nactp ompesnereHus W MHOXKECTBO 3HaueHW ¢yHkuuu. Hymu ¢ynkuuu.
32 [TpoMexXyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl ¥ MUHUMYMBI (pyHkmun. HawmOonblliee W HaWMEHbIEE 3HAYCHUE
(GYHKIIMHY Ha IPOMEKYTKE
33 CrenenHass (yHKIUSI C HATypalbHBIM W LEIbIM MOKa3zarenem. EE€ cmoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTeneHn
3.4 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CBoiicTBa  (yHKIUH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBareIbHOCTH, CIIOCOOBI 3aMaHus OCIEN0BATEILHOCTEH
3.8 Apudmerndeckast u reoMmeTpuueckas nporpeccuu. opmyna ClI0XKHBIX TPOIICHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37I€MEHTAPHBIX (YHKIIHMA
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (DYHKIUI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoskieHne HanOoJbIIero U HauMEHBIIEro 3HauYeHUs] (PyHKIUU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuTterpan
5 MHOXecTBa U JIOTUKa
5.1 MHosecTBO, onepanuy HajJl MHOKecTBaMu. J[narpaMMel Disiepa — Benna
5.2 Jloruka
6 BeposITHOCTh M CTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 ®Durypsl Ha MIIOCKOCTH
1.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena 1 MOBEPXHOCTH BPALLECHUS




7.5

Koopaunatsl 1 BEKTOpBI
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