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yueOHoro npeamera «I'eomerpusi. ba3oBbiii ypoBeHb»
s ooyuarornuxcst 10, 11 kimacca

Pabouas nporpamma Kypca «leomeTpusa» cpeHen WKOoAbl COCTaB/fieHa Ha OCHOBE 3aKkoHa «06
obpasoBaHum», PegepanbHOro rocyaapcTBeHHOro obpas3oBaTeNbHOroO CTaHgApPTa CpeaHero
obuero obpasoBaHua (Npukas MuHucTepcTBa o0bpasoBaHMA M HayKu Poccuitckoi
depepaumm ot 17 man 2012 r. Ne413), MpumepHOM nporpammbl 4n1a 0bueobpasoBaTenbHbIX
WKoA no anrebpe 1 Hayanam maTeMaTUYECKOro aHa/in3a aBTop-coctasuTenb T.A. Bypmuctposa,
M. «[MpocBeweHne», 2018 roa, TpeboBaHUI K pe3yibTaTaM OCBOEHMA OCHOBHOM
06pa3oBaTeIbHOM NPOrPaMMbl (IMYHOCTHBIX, MeTanpeaMeTHbIX, MPeAMETHbIX); OCHOBHbIX
noAxoA0B K PasBUTUIO U OPMUPOBAHUIO YHUBEPCANbHbIX y4ebHbIx aenctenii (YY) ana
cpeaHero obuero obpasoBaHuA.

c.IlepBomaiickoe 2025-26



INOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro OO0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPeOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAWIMN POCCHICKOTO 0O0pa30oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH O0YyYaromMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCTh y4eOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
IPAMOTHOCTH, U3YUYEHUS IPYTUX Y4eOHBIX AUCHUIUIMH. Pa3BuTue y o0yyaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH IE€OMETPHUUYECKUX
abcTpakiuii, COOTHOUIEHUM pEajJbHOIO0 M HJI€aJbHOI0, XapakTepe OTPaKEHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIJICHUS, HEOOXOAMMBIX s aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb HW3Y4YEHUs Kak
JTUCUUIUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TYMaHUTapHOU.

Jlormueckoe MbIUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JTIOTHUECKUX YTBEPIKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONpPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIB3YIOTCS TMPU PEIICHUH 3a]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, GdopMa
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHUE YCHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANTBHO BAXKHBIX KAadeCTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS] — CYIIECTBEHHONO KOMIIOHEHTAa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyvaroluxcs  4epe3  oOeclieyeHHEe  BO3MOYKHOCTH  NPUOOpPETEHHS U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW U  JIEHCTBUH,
CHELM(PHUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJOJIKEHHsI 00pa30BaHus
0 CTIICIUATBHOCTSIM, HE CBA3AHHBIM C MPUKJIAJTHBIM HCIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
o0yJaroluxcs CpeIHeN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYyIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaromiygecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO CcHenu(puKOl TeoMeTpuH W HEOOXOAMMBIE [JIsl JKU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
ri1y0O0OKo, €Clii B JajibHEHIIEM BO3HUKHET HEOOXOJMMOCTb B T€OMETPUYECKHX
3HaHUAX B IPOPECCHOHATBHOM JEATEIbHOCTH.

JlocTHkeHHe LeM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpallleHUs
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
U U3y4aTh pa3Hble SBICHUS OKPYKAIOLIEro MUPA;

e (opMHpOBaHME YMEHMsI pacllo3HaBaTb Ha uYepTeXax, MOJENISIX U B
peasbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMU TOHATUSMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCcykJIeHUsS B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJady U 3a4ad C
IPAKTUUECKUM COJIEPKAHUEM;



e pa3BuTHE MHTEJIEKTYaJ IbHbIX " TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIIICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE pPAClO3HABaTh IMPOSIBICHUS TE€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha A3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
F€OMETPUYECKHUM ammapar sl PElEHUs NPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOrpaMMbl SBIISIETCSI BKIIOYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUs, U ONpeAETIEHHBIM 00pa30M OpraHu3oBaHHas padoTa Hal
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHMs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJjad Ha  ONEpPUPOBaHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTenbHble TUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUHN
pacrpenensercas He TOJBKO M0 COAEP/KATENBbHBIM JIMHUSAM, HO W IO TojaMm
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU YU HABBIKAMM OCYLIECTBIIUIOCH MOCJIEIOBATENBHO U MOCTYIATENIBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OOYy4yaroUIMXcs, pacliupss M
yriay6usist €€, o0pa3yst MPpOUYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE



Ha u3yuenue reomerpun oTBoauTCA 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydeHus - 102 y4eOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKYIISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOrorpaHHuka. [lpusma: n-yroiapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHPaAMUJIa; MNpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA M TPABHIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMHU/IBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuielenunenax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWiMHIOp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHyC: ocCHOBaHME U BepilinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasymollre U BbICOTa; OCHOBaHMSI U OOKOBasI TIOBEPXHOCTb.

Cdepa u map: 1HeHTp, paguyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQEpBhl.
B3aumnoe pacrnosioxkeHue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalIeHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
NPsIMOYTOJIBHOTO TMapajulenienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAISMU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHIpa (TapaJyIelbHO W TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuielbHOE OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CECUEHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miIockocTH U B mpocTpancTBe. CI0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOWIECTBA, MPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKoro oOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHOW  NIEATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHUEM COBEpINATh OCO3HAHHBIN BHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO0Opa30BaHUI0 Ha TPOTSHKCHWM BCEH J>KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX Mpo0IieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMS

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS L[MBHJIW3ALMH; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvuvie  Oeticmeus, — o0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUAIOWUXCA (0CBOeHUe
Memo008  NO3HAHUA — OKpYICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue AecTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MTPU3HAKA MAaTEMAaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTH W MPEoOPa30OBHIBATH  CYKICHHUS:
YTBEPAUTEIBbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIC W OOIIWE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MIPOTUBHOTO), BBICTPAUBATh apTyMEHTAITUIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
O0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3ybTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHGOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IS OTBETA
Ha BOMNIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIINIO, TIPEJICTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€¢ 00CYKIEHU 3a7jaBaTh BOIPOCHI 10 CYILECTBY O0CYKIAaEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM Gopme popMyIuUpoBaTh pa3HOIIACUs, CBOU BO3PAXKEHHUS;
OPEJICTaBIATh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBAHMSI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  HUCHOJIb30BaTh  MPEUMYLIECTBA  KOMAaHIHOM U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JEATENbHOCTU, IUIAaHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpenesTh BUAI padoT, 10rOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yJbTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OOMEH MHEHH,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTUMHU YJICHAMU KOMAaHJBbI;
OIICHMBATh KA4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTAaBJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 pereHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM  II03HABATEJILHOM peduiekcun KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUH M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJILTATOB,;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJibTaTa peLICHUsI MAaTEMATHYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OITHOOK, BHISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHIMH: TOUKA, MPSMas, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIICIBHOCTh M MEPIEHINKYIIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuguimpoBaTe B3aUMHOE pacCIOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OmnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOTPaHHUK, 3JIEMEHTBl MHOIOTPAHHUKA, TPABUJIbHBIN MHOTOI'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaliesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

CtpouTh ceyeHHs] MHOTOIPAHHHMKOB METOJOM  CJIEIOB, BBINOJHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTyp: BU
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3aJlad Ha BBIYMCIICHUE PACCTOSHUI MEXIy IBYMs
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJIUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha  BBIYUCIECHHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOIIASIMU TOBEPXHOCTEN, 00BEMaMU TOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YEPTEXKaxX U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHIATHI U TEOpEM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHMIeCKOH TOBEPXHOCTH, KOHYC; chepudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMCaHHBIA OKOJO cdepsl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJlaHbl B SIBHOM (hopMme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedIINEe POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTRBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPHUHM, MCCIEA0BATh TOCTPOEHHBIE MOJIEIN C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJIUUMH.



VYuebnsii npeamer «l'eomerpus» B 10,11 kmaccax TpOBOAUTCA 3a CYET YacoB
o0s3aTeNibHONM YacTH. B COOTBETCTBUM €  KaleHIApHbIM y4eOHbIM rpadpukom MBOY
[TepBomaiickoit COLI wu pacnucanuem ypokoB Ha 2025-2026 y4eOHBIH TOA Ha
peanu3anuio IporpaMMbl OTBOAMTCS 2 4aca B Henmenro B 10 kmacce, 68 y4eOHBIX Yaca B roj
u 1 gac B Hememo B 11 kmacce, 34 uvaca B roa. B cBs3u ¢ MNpa3IHUYHBIMU AHSIMH U
nepeHeceHHbBIMU  BbIXOAHBIMH JHSAMU (IlocranoBnenne IlpaButenbctBa P®  Nel335 ot
04.10.2024 «O nmnepeHoce BbIXOAHBIX JHEW B 2025 rTomy», NPOEKT MNOCTAHOBJIEHUS
[IpaButensctBa P®, noarorosnenHsiii Muntpynom Poccuu 1 urons 2025 roma « O nepeHoce
BBIXOJIHBIX JHEH B 2026 T0oIy») OCYIIECTBICHO YIUIOTHEHHE ydeOHOro Marepuaia. HemocraTok
y4eOHOr0 BpEMEHM KOMIICHCHUPOBAH IIyTeM HHTerpanud TeM Kypca. [Iporpamma Oynet
npoiigeHa 3a 69 yacos B 10 kiacce, u 3a 35 yacoB B 1 1kiacce.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10 0 0
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[TapanienbHOCTh NPSMBIX U MIIOCKOCTEN
3 HepHeHHI/IIEYJUIpHOCTB MPSMBIX U 12 0 0
IJI0CKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 0
3) MHororpaHHuKu 11 1 0
6 OOBEMBI MHOTOTPaHHUKOB 1 0
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 69 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )

MPOrpaMMblI Bcero o0pa3oBaTejbHbIE

padoTshI padoThI
pecypchl

Temna Bpamenus 12 0

OOBEMEBI TEN 5 0

BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 0

[ToBTOpeHue, 06001IeHNE, 8 1 0

cUCTEeMaTH3aIHs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35 3 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosumnyecTBo yacoB Aara
Ne NpoBeIcHUsA
Tema ypoka
n/n Kourpoabnusie Ilo dDaxr.
Bcero
padoThI IUIAHY
OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA, IPSIMasi, INIOCKOCTh, TPOCTPAHCTBO. 02.09
1 [IpaBuia n3o0pakeHUsI HA PUCYHKAX: N300PAKEHUS TUIOCKOCTEH, MapaieIbHBIX 1 0
MPSIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
2 [TonsTHS: Mepecekaronuecs MI0CKOCTH, MePECEKAOITUECS IpsMast U III0CKOCTh 0 04.09
[TonsaTHs: Mepecekarnmecs MIOCKOCTH, MEPECEeKAIONINecs IpsIMas U MII0CKOCTh 1 0 09.09
4 3HaKOMCTBO C MHOTOTpaHHUKAaMHU, U300pakeHe MHOTOTPAaHHUKOB Ha PUCYHKaX, 1 0 11.09
Ha MPOEKLMOHHBIX YepTexax
5 HauanbHble cBefieHHs 0 KyOe U upaMuje, ux pa3BePTKU U Mojenu. CeueHus 1 0 16.09
MHOT'OI'PaHHHUKOB
5 HauanbHble cBefieHns 0 KyOe U mupaMue, ux pa3BEPTKU 1 Mojaenn. CedeHus 1 0 18.09
MHOTOT'PaHHHKOB
7 ITonsaTHe 06 aKCHOMAaTUYECKOM MTOCTPOSHUH CTEPEOMETPUN: aKCHOMBI 1 0 23.09
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
g [TonsATHE 00 aKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPHH: AKCHOMBI 1 0 25.09
CTEPEOMETPHUH U CIEJCTBUA U3 HUX
9 [TonsATHE 00 aKCHOMATHYECKOM ITOCTPOSHUH CTEPEOMETPUN: aKCHOMBI 1 0 30.09
CTEPEOMETPHUH U CIIEJCTBHS U3 HUX
10 [TonaTne 06 aKCHOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUN: AaKCHOMBI 1 0 02.10
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
11 B3anMHoOe pacronokeHne IpsSMbIX B TIPOCTPAHCTBE: MEePeCeKaroInecs, 1 0 07.10




napaljICJIbHBIC U CKPCIIUBAOIIUCCA ITPAMBIC

12 [TapannenbHOCTB NPSIMBIX U nnocxocTeI“d B IIPOCTPAHCTBE: MapalIeIbHbIC IPSIMBbIC 1 0 09.10
B IIPOCTPAHCTBE; MAPAIIICTBHOCT TPEX MPSIMBIX
13 HapaJ'IJEeJ'IBHOCTB HPSIMBIX U IJIOCKOCTEN B mpocTpancTse: [lapamnensHocTh 1 0 14.10
IPSIMOY ¥ TUIOCKOCTH
14 VYTIIBl ¢ COHAINpPaBIEHHBIMU CTOPOHAMU 1 0 16.10
15 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE 1 0 21.10
16 VYron Mexay npsiMbIMU B IPOCTPAaHCTBE 1 0 23.10
17 [TapanensHOCTh TIOCKOCTEH: MapaliebHbIE TUIOCKOCTH 1 0 06.11
18 CaoiicTBa apauieIbHBIX TIOCKOCTEH 1 0 11.11
19 [Ipocreiimume mpocTpaHCTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPadIp, Kyo, 1 0 13.11
napaiesIeuIe,|
20 [TocTpoenue ceueHuii 0 18.11
21 [Toctpoenue ceuenuit 0 20.11
99 KonrtponbHas padorta no teme "[IpsiMble U INIOCKOCTH B TPOCTPAHCTBE. 1 1 25.11
[TapannenbHOCTh NPSMBIX U IIIOCKOCTEH"
93 [eprieHAUKYIAPHOCTH MPSMOM ¥ IJIOCKOCTH: TIEPIICHTUKYIISIPHBIC MTPSIMBIE B 1 0 27.11
MIPOCTPAHCTBE
24 [Ipsimble napasuienpHbIEe U NEPIEHIUKYIISPHBIE K INIOCKOCTH 1 0 02.12
25 [Ipsimble napasuienbHbIE U NEPIEHIUKYIISPHBIE K IUIOCKOCTH 1 0 04.12
26 [Ipu3Hak neprneHuKyIIpHOCTH MPSIMON U TNIOCKOCTH 1 0 09.12
27 [Ipu3Hak nepneHMKyIIpHOCTH MPSIMON U TUNIOCKOCTH 1 0 11.12
28 Teopema o psMO¥ TepIICHAUKYISIPHON TUIOCKOCTH 1 0 16.12
29 Teopema o npsAMOI NepHIEHANKYIAPHON TNIOCKOCTH 1 0 18.12
30 Teopema o psMO¥ MePIICHAUKYIIPHON TUIOCKOCTH 1 0 23.12
31 [leprieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE 1 0 25.12

oT pr[MOfI J0 IINIOCKOCTHU




[lepnieHIUKYSIp M HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSTHUE

30.12

32
OT IPAMOM JI0 INIOCKOCTH
33 [leprieHAMKYIISAp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHHE 13.01
OT IPSIMOM 10 MNIOCKOCTH
34 [leprieHAMKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE 15.01
OT IPAMOM JI0 INIOCKOCTH
35 VYTIIbl B IPOCTPAHCTBE: YTOJl MEXAY MPSMOUN U TNIOCKOCTBIO 20.01
36 JIByrpaHHBIN Yroj, TUHEHHBINA yroJl IBYTPaHHOTO yria 22.01
37 JIByrpaHHbIN yroJj, JUHEHHBIN yrojl IBYIrpaHHOIO yria 27.01
38 [leprieHANKYIAPHOCTD MIOCKOCTEN: MPU3HAK NEPIEHAUKYISIPHOCTH ABYX 29.01
IIJIOCKOCTEN
39 [leprieHANKYIAPHOCTD MIOCKOCTEN: MPU3HAK NEPIEHIUKYIAPHOCTH ABYX 03.02
IJIOCKOCTEN
40 [lepneHIUKYNSIPHOCTD MJIOCKOCTEN: PU3HAK NEPIEHANKYIIPHOCTH JIBYX 05.02
IIJI0CKOCTEN
eopeMa o TPEX MepHeHIUKYIIpax .
41 T 10.02
42 Teopema o Tpéx nepneHAUKYIIpax 12.02
43 Teopema o TpEX MepreHAUKYISIPax 17.02
44 KonrtponbHas pabora o Temam "l[leprieHANKYIIPHOCT NPSAMBIX U TIOCKOCTEH" 19.02
1 "YTIIbl MEXIY NPSMBIMU U IUIOCKOCTSIMH"
45 [ToHATHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE H 24.02
HEBBITYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA MHOTOTPaHHUKA
46 [Tpu3ma: n-yronpHast pu3Ma; rpaHd U OCHOBaHMS IIPU3MBI; NIpsIMast U HAKJIOHHAsS 26.02
MPU3MBI; OOKOBAs U TIOJTHAS TIOBEPXHOCTH MPU3MBI
47 [Tapannenenunen, NpsIMOYTOJIbHBIN NapajIENeNNIIEe] U €T0 CBONCTBA 03.03
48 [Mupamuma: N-yroiapHast MUpaMua, TPAaHU U OCHOBAaHHE MUPaMUIbI; OOKOBast U 05.03

IMOJIHAA MMOBEPXHOCTD MUPAMUbI; IIPpaABUJIbHAA U yceqéHHaﬂ nupaMujaa




HpaBI/IJ'IBHBIe MHOT'OI'paHHUKHA: MIOHATUC IMIPABHUJILHOTO MHOT'OI'PAHHHKA,

10.03

49 NpaBUJIbHAS MTPU3MA U MPABIIIbHAS MMPAMUIA; IPABUIbHAS TPEYToJIbHAsI 1 0
MUpaMU/Ia ¥ MPaBUILHBINA TETPAdAP; KyO
50 [IpencraBieHue o NpaBUIbHBIX MHOIOTPAHHUKAX: OKTa3/Ip, JOJAEKAdIp U 1 0 12.03
UKOCAdP.
CummeTpus B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIILHO TOUKH, MPSMOH, 17.03
51 IJIOCKOCTHU. DJIEMEHThl CHMMETPUHU B MUPaMUJIax, apajiesenuneaax, 1 0
MIPABWJIBHBIX MHOTOTPaHHUKAX
52 Brruncnenue 3JeMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMArOHAIH, YTIIbI 1 0 19.03
53 [Tnouianp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMON MTPU3MBIL, 1 0 24.03
II0LIa/1b OCHOBAHUM, TEOpeMa 0 OOKOBOM MMOBEPXHOCTHU MPSIMON IIPU3MBI
54 [Tnomaae 60KOBOI MOBEPXHOCTH M IIOBEPXHOCTH MPABUIILHON MTUPAMUJIBI, 1 0 26.03
TeopeMa o IO OOKOBO# MOBEPXHOCTH YCEYEHHOM MUPAMUIBI
55 Kontposnbnas pabota o teme "MHororpaHHuKH" 1 1 07.04
56 [TonsaTue 06 00BEMeE 1 0 09.04
57 O06BEM TUpaMUIbI 1 0 14.04
58 O06BEM TUpaMuIbI 1 0 16.04
59 O06BEM TUpaMuIbI 1 0 21.04
60 O06BEM TUpaMuIbI 1 0 23.04
61 O0BEM npu3MBbI 1 0 28.04
62 O0BEM pU3MBI 1 0 30.04
63 O0BEM npu3MBbI 1 0 05.05
64 Kontponbras padota mo teme "OO6bEMBI MHOTOTPAaHHUKOB" 1 1 07.05
65 [ToBTOpenue, 06006meHne cucTreMaTu3anus 3Hanui. [loctpoenue ceuenuit B 1 0 12.05
MHOTOTPaHHHUKE
66 [ToBTOpeHMEe, 006001IeHNE ccTeMaTH3allvs 3HaHUN. BeIuucienne paccTosHuil: 1 0 14.05

MCXKAY ABYMs TOYKaMH, OT TOYKH OO0 HpHMOﬁ, OT TOYKHU 0 INIOCKOCTHU, MCIKIY




CKpCHIUBAOIHUMUCA ITPAMBIMU

67 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HaHUH 110 TeMe « OOBEMBI 1 19.05
MHOTOTPaHHUKOB
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AIUs 3HAHUH. BBIUNCIICHUE YIIIOB: MEXKITY 21.05
68,69 CKPEITUBAIOIIUMHUCS TPSIMBIMH, MKy MPSIMON U TJIOCKOCTBIO, BYTPaHHBIX 1 0 26.05
VTJIOB, YTJIOB MEXKIY TUIOCKOCTSIMHU
68 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

Koaun4gecTBO 4acoB

Jdata npoBenenust

Ne Tema ypoka Kourpoasubie Ilo bakTuyecku
n/n Bcero
padoThI B NY
1 Cdepa u map: HeHTp, paanyc, TMaMeTp; TIIOMIAAb MOBEPXHOCTU Chephl 1 0 02.09
5 B3anMHoe pacnionoxxenne cepbl U TUIOCKOCTH; KacaTelIbHas TUIOCKOCTh 1 0 09.09
K cepe; momanb chepbl
3 N3o6paxkenue cdepsl, mapa Ha miockoctu. CeueHus mapa 1 0 16.09
4 [{unuaapuyeckas MoBEPXHOCTb, 00pa3yroIIne UIHHIPHYECKON 1 0 23.09
MOBEPXHOCTH, OCh IWJIHHIPUICCKOHN MTOBEPXHOCTH
5 Hunmuaap: ocHoBaHUs M OOKOBasi TOBEPXHOCTh, 00pa3yronias U 0Ch; 1 0 30.09
IUIOIAb OOKOBOM U TIOJIHOM MOBEPXHOCTH
N3obpaxenue munuHapa Ha TiockocTh. Pa3sépTka nununapa. Ceuenus 07.10
6 HWIMH]IpaA (TUIOCKOCTBIO, MapalyIebHON WIN NEPIEeHIUKYISIPHON OCH 1 0
HUATTUHIPA)
7 Konnueckas moBepxHOCTb, 00pa3yrole KOHMYECKOW MOBEPXHOCTH, 1 0 14.10
OCh U BEPIIIMHA KOHUYECKOW TTOBEPXHOCTH
8 Konyc: ocHOBaHUe U BepinHa, 00pa3yromiasi U 0Ch; MIIOIIAIs OOKOBOI 1 0 21.10
Y TIOJTHOW TTOBEPXHOCTHU
9 VYceu€nnblilt KoHyC: 00pa3yrolue U BHICOTa; OCHOBAHUS U OOKOBast 1 0 11.11
MIOBEPXHOCTh
N3obpakenune konyca Ha riockoctu. Pa3BépTtka konyca. CeueHust 18.11
10 KOHYCa (TTIOCKOCThIO, MapayieTbHON OCHOBAHUIO, U MNIOCKOCTHIO, 1 0
MPOXOJAIIEeH Yyepe3 BEpIINHY)
11 KoMOunarws Ten BpaiieHus: ©# MHOTOTPaHHUKOB 1 0 25.11
12 MHororpaHHHK, ONMCaHHBINA 0K0JI0 ceprl; chepa, BHcaHHAs B 1 0 02.12

MHOTI'OI'paHHUK HUJIM B TCJIO BpalllCHUA




13 [Tonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI 0 09.12

14 O0BEM IUIMHpA, KOHYCa 0 16.12

15 O0BéM 1mapa U mIoImaas chepol 1 0 23.12

16 [Tomo6nbIe Tena B mpocTpancTBe. COOTHOMIEHUS MEXKTY TIIOMIAISIMH 1 0 30.12
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEJ

17 KoHntpoinbnas padora o temam "Tena Bpamenus" u "OO0bembl Ten" 1 1 13.01

18 BexTop Ha M10CKOCTU U B IPOCTPAHCTBE 1 0 20.01

19 CiioxeHue ¥ BbIUNTaHUE BEKTOPOB 1 0 27.01

20 YMHOXEHHE BEKTOpa Ha YHCIIO0 1 0 03.02

21 PaznoxeHue BekTopa 1o TpéM HEKOMILIaHApHBIM BeKkTopaMm. [IpaBuio 1 0 10.02
napaJenenunesa

99 Pemenne 3ama4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI IEUCTBUH C 1 0 17.02
BEKTOpaMHU

23 KoopauHaTHO-BEKTOPHBII METO/ TP PELIEHUH T€OMETPUUYECKUX 3a/1a4 1 0 24.02

24 [TpsimoyronbHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel 1 0 03.03
BekTopa. [IpocTteiinme 3ajaun B KOOpAMHATaX

25 VYron mexay Bektopamu. CKaJsipHOE IMTPOU3BEICHAE BEKTOPOB 1 0 10.03

26 Boruncnenue yriioB Mex 1y NpsIMBIMU U INIOCKOCTSIMU 0 17.03

97 KonTponbHas pabora o Teme "BeKTOpbl U1 KOOPAWHATHI B 1 1 24.03
npocTpaHcTae”

28 [ToBTOpenue, 0600IIeHNE U cCUCTeMaTH3alus 3HaHui. OCHOBHBIE 1 0 07.04
burypsl, pakTel, TEOPEMBbI Kypca IIaHUMETPUHI

29 [ToBTOpenue, 06001IeHNe U cucTeMaTH3alus 3HaHui. OCHOBHBIE 1 0 14.04
¢burypsl, ¢pakThl, TEOpEMBbI Kypca IJIaHUMETPUN

30 [ToBTOpeHue, 0600IIEHNE U CUCTEMAaTH3aIMsl 3HAaHUN. 3a/1a9n 1 0 21.04
IUTAHUMETPHUH U METO/IbI UX PEILICHHS

31 [ToBTOpEeHmEe, 0600IIEHNE U CUCTEeMAaTH3allsl 3HAHUN. 3a1auun 1 0 28.04




IJIAaHUMETPHUU U MCTOAbI X PCUHICHUA

39 [ToBTOpEeHHE, 0000IIEHNE U CUCTeMaTH3alKs 3HaHui. OCHOBHBIE 1 05.05.
burypsl, GpaxTsl, TEOPEMBI Kypca CTEpEOMETPUU

33 Hrorosast koHTpoIbHAs paboTa 1 12.05

34,35 [ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIUs 3HAHUI 2 ;282

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHSTh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPH PEIICHUU
' reOMETPHUECKUX 3aJa4
- OmnepupoBaTh MNOHATUSAMM: MAPAUIENBHOCTh M IEPIEHIUKYISIPHOCTh
' MPSIMBIX U IJIOCKOCTEN
24 KnaccuunupoBaTh B3auMHOE pacloyioKEHUE MPSIMbIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBarh MOHATUSMH: JABYTPAHHBIA YTOJI, TPAHU JBYIPAHHOTO YIIIa,
7.5 peOpo ABYrpaHHOIO yria, JMHEWHBIH yrojl ABYIpPaHHOIO yIiia, FpaaycHas
Mepa JIBYTPaHHOTO yTiia
- OmnepupoBarh MOHSATHUSIMH: MHOTOTPAaHHHK, BBITYKJIBIH M HEBBITYKIBIH
' MHOTOI'PaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IIPABUIIbHBIA MHOTOI'PaHHHUK
24 Pacnio3HaBaTh OCHOBHBIE BMJIbI MHOTOTPAHHUKOB (IMpaMuAa, MpU3MA,
' MPSIMOYTOJIBHBIN TTapajuieNenumne, Kyo)
KnaccuduimpoBath ~ MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHHS IS
- kinaccuukanuu  (BBIMYKJIbIE WM HEBBIIYKJIblE  MHOIOI'PAaHHUKH,
' MpaBUJIbHBIE MHOTOTPAHHUKH, TPSIMBIE ¥  HAKJIOHHBIE TPU3MBI,
napaJiesIenune bl)
29 OmnepupoBatb TIOHSI THSIMH CeKymast TUTOCKOCT, CeueHue
' MHOTOI'PaHHHUKOB
210 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOIPAaHHHKOB,
' WCTIONB3Ysl METOJ CIIEJIOB
CTpouth cedeHUST MHOTOTPAHHUKOB METOJOM CJIENIOB, BBITIONHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYD:
BU/I CBEPXY, COOKY, CHU3Y
7.12 Pemate 3amaun Ha HaXOXACHUE TE€OMETPHUECKUX BEJIMUMH 1O o0pas3iaM




7.13

7.14

WM aJIropuTMaM, IMPUMCHASA HW3BCCTHBIC AHAJIUTHUYCCKUC MCETOJbI IIPpU
peiCHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha  BbIYMCIICHUC
paCCTOXHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO HpHMOﬁ, OT TOYKH OO0

INIOCKOCTH, MCKAY CKPCIIUBAOIIUMHUCS MTPAMBIMHA

Pemrate 3aa4i Ha HAaXOKACHUC ICOMCTPHUYCCKUX BCIUYHH I10 06pa3uaM
WK aJiropurMam, IMMPUMCHASA H3BCCTHBIC AHAJIUTHUYCCKHE METOMbI IIpU
PCIICHUM CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4d Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOMIMMUCA IIPAMBIMH, MCKIY pr[MOﬁ Hn IINIIOCKOCTBIO,

MCXKAY IJIOCKOCTAMHU, IBYI'PDAHHBIX YI'JIOB

Boruucisate 00bEMBI M IUIOIIAJIM  TTOBEPXHOCTEH MHOTOTPaHHUKOB
(mpusma, nupamMuaa) ¢ npuMeHeHrueM GopMyIl, BHIYUCISATh COOTHOIICHUS
MEXKITY IIOIIAAsIMU MTOBEPXHOCTEM, 00bEMaMu 0TOOHBIX

MHOI'OI'paHHUKOB

7.15

7.16

OHepI/IpOBaTB MNOHATUAMHA: CHMMCTpPUSA B IIPOCTPAHCTBC, LCHTP, OCb H

IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (UTYPBI
W3BnekaTh, mpeoOpa3oBbIBaTb U HHTEPIPETUPOBATH HHPOPMALUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MpPEACTaBICHHYIO Ha

YCPTEIKaX U PUCYHKAX

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTLI I peHICHUS CTECPCOMETPUUCCKUX
3aaa4, IMpeanojJararomux HECKOJbKO HIaroB pCliCHUs, CCJIU YCIIOBUSA

NPUMCHCHUS 3aJIaHbI B SIBHOH (bOpMe

7.18

7.19

[IpuMeHATH mpocTEHIIME MPOrpaMMHBIE CPEICTBA U DIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4
[IpuBOIUTE MpHUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H

JKHU3HH, pACIIO3HABATDH IPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

11 KIIACC

7.20

[IpuMeHATH MOTydYeHHbIE 3HAHUSI Ha IPAKTHUKE: aHAJIM3UPOBATh PealbHbIe
CUTyallud M TPHUMEHATh H3YyYEHHbIE MOHATHS B IIpOIECCe MOMCKa
pelieHus MaTeMaTHYECKU chopMyITMPOBAHHOM po0JIeMBl,
MOJIETTMPOBATh peajbHbIE CUTyallMH Ha SI3bIKE T€OMETPHUH, MCCIIEIOBAThH
IIOCTPOEHHBIE MOJIENM C HCIOJIb30BAHUEM TI'€OMETPUUYECKUX IOHATHU U
TeopeM, armapara ajiredppl, pemarb NpaKTUYECKUe 3a/1auM, CBA3aHHBIE C

HaXOXJACHUCM I'COMCTPHUICCKUX BCINYINH

Kon

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM




MPOBEPAEMOro o0pa3oBaTe/ibHOI MPOrpaMMBbI CpeIHero 001ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
OnepupoBaTh NOHATHAMU: [HIMHIPUYECKast TOBEPXHOCTh, 00pa3yromme
6.1 UWIMHIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHUYECKash MOBEPXHOCTb,
' oOpa3yiole  KOHHUYECKOH  TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIUHAP, KOHYC, cdepa U map)
6.3 OOBSCHATH CITOCOOBI TTOJTYUYCHHSI TEJT BpAICHUS
6.4 KnaccudumupoBars B3auMHOE pacmoioKeHHe cPephl U TIOCKOCTH
OnepupoBaTh MOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
[IApOBOTO CJI0S, IIIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI M IUIOIIAAM TMOBEPXHOCTEH Tel BpalleHUs,
' TeOMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMYIT
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHMK, BIHMCAaHHBIM B cdepy Hu
6.7 ONHCaHHBIN OKOJIO cdeprl, chepa, BIMCAaHHAS B MHOTOTPAHHUK HITH TEJIO
BpallleHus
68 BBIUMCIIATE COOTHOLIEHHS MEXAy IUIOIAASIMU TOBEPXHOCTEH H
' 00BEMaMHU TOJOOHEBIX TEIT
69 N300paxkaTh n3ydaemble QUTYpBI OT PYKH M C MPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKHE YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00bEMHBIX (UTYp: BHI CBEpPXY, COOKY, CHHM3Y; CTPOUTH CEUCHHsS Tel
BpallleHus
W3BnekaTb, MHTEPIPETUPOBaTh M NPeoOpa3OBbIBATH HH(OPMAIHMIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpPEICTaBICHHYIO Ha
YepTeKax U pUCYHKAxX
[TpumensTh TeoMeTpuueckue (akThl sl PELUICHUs CTEPEOMETPHUECKUX
6.12 3ajiay, OPEANONaraloliuX HECKOJbKO IIaroB peIIeHUs, €CIU YCIOBHUS
NPUMEHEHHS 33J]aHbl B SIBHOH Qopme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
BBITONHATE AEWCTBUSL CIIOKEHUS] BEKTOPOB, BBIYMTAHUS BEKTOPOB H
6.14 YMHOXEHHUSI BEKTOpa Ha YHCIIO, OOBACHATh, KAaKUMU CBOMCTBAMHU OHH

o0azaroT




6.15

IIpuMeHATH MPaBUIIO MapaJUICIICIIUIIENA [IPU CIIOKEHUN BEKTOPOB

6.16

6.17

OnepupoBaTh MOHATUSAMU: JAEKApPTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yroa MEXIYy BEKTOpaMH, CKalIpHOEC IPOU3BEIECHHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE BEKTOPHI

Haxogute CyMMy BEKTOpOB M IIPOM3BEIECHUE BEKTOpAa HAa YUCIO, Yrojl
MEXy BEKTOPAaMH, CKAIAPHOE IPOU3BEICHUE, PACKIIAIBIBATE BEKTOP 110

JABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3aIIaBaTB IIJIOCKOCTh YPABHCHHUEM B I[CK&pTOBOfI CUCTCMC KOOpAMHAT

6.19

Pemate nmpocredmime TeOMETPUYECKHME 3aJayd  Ha IIPUMEHEHMHE

BCKTOPHO-KOOPAWHATHOI'O METOda

6.20

6.21

6.22

Pemrate 3amaum Ha [J0Ka3aTEIbCTBO MATEMATHYCCKUX OTHOIICHHUHM H
HaXO0XIACHUC I'COMCTPUYCCKHUX BCIUMYHUH II0 06paauaM HJIK aJITOPUTMaMm,
IMPUMCHA HU3BCCTHBIC MCTOABI IIpu pEeIICHUN CTaHAAPTHBIX

MaTCMaTHYCCKUX 3a1a4

[IpuMeHATh mnOpocTEdIIMEe NPOrpaMMHBIE CPEICTBA U SIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI ITPU PEIICHNN CTEPEOMETPUUYECKUX 3a/1a4
[TpuBOIUTE IpUMEPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U

JKHU3HHU, paCliO3HaBaTh IIPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

[TpuMeHsATH TOJIydeHHbIE 3HAHHWA Ha MpaKTHKE: aHaJIU3UpOBaTh
peasibHble CUTYyallud U TPUMEHSTh HM3y4YCHHbIE MOHATUS B IpOLECCe
MONCKAa pELIeHUs MaTeMaTU4ecKu C(HOpMYIUPOBAHHON MpoOIeMsl,
MOJIEJIMPOBATh pealibHbI€ CUTYallMd Ha S3bIKE T€OMETPUU, UCCIIEI0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T€OMETPUYECKUX IMOHATHH H
TEopeM, amnmnapara aareOpsl, pemarh NPakTUYeCKUe 3a1a4l, CBSI3aHHBIE C

HaXO0XXJACHUCM I'€COMCTPHICCKUX BCIININH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

7.1

1.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

OcHOBHbBIE TOHATHSL cTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsTie 00  aKCMOMAaTUYECKOM  IOCTPOCHHUH  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPUH U CIIEICTBUSA U3 HUX

B3aumHoe  pacrnosokeHue  OpsAMBIX B IPOCTPAHCTBE:  IE€pPECEKaroLIUecs,
napajuiefibHble U CKpeluBaromuecs mnpsmeie. [lapamiensHOCTh MpPSAMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: IapajUlelibHble MpsIMble B  MPOCTPAHCTBE,
MapajuieIbHOCTh TPEX MPSIMBIX, MApPAIJICNIBHOCTh MPSMOM M IIOCKOCTH. YTJBI C
COHAIIPABJICHHBIMU CTOPOHAMH, YroJl MEXIYy TMpsAMBIMH B IPOCTPAHCTBE.
[TapanmiensHOCTh MIOCKOCTEH: MapauleNbHbIe MJIOCKOCTH, CBOWCTBA MapaliebHbIX
iockoctei. Ilpocreiiimme mpocTpaHCTBEHHBIE (GUTYphl HA TUIOCKOCTH: TETpa’p,

Ky'6, mapajiCJaCIumIiCa, IoOCTpOCHUEC ceueHH i

7.3

7.4

IlepneHquKyISIpHOCTE NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJIAPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, IIPSAMBIC MapAIICIIbHBIE U IEPIICHAUKYIISPHBIE K IIJIOCKOCTH, IIPU3HAK
NEPNEHANKYJISIPHOCTH IPSIMOM U INIOCKOCTH, TEOPEMA O NMPSAMON NMEPIEHAUKYIISIPHON
IJIOCKOCTH. YTJBl B TIPOCTPAHCTBE: YIOJd MEXAY IMpsAMOH M IUIOCKOCTBIO,
JBYI'PaHHBIA yrOJI, JIMHEHMHBIM Yyroia JAByrpaHHoro ymia. Ilepnenguxkymsp u
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU JO IUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIMsI (PUTyphl Ha IUIOCKOCTh. [lepneHAuKYIsIpHOCTh MIIOCKOCTEH:
NPU3HAK  IEPIEHIUKYIAPHOCTH  ABYX  IUIOCKOCcTel. Teopema o0  Tpéx
NEePNEHANKYIIAPAX

IloHsiTHE MHOTOIpDAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBIITYKJBIE H
HEBBIIIYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKA MHororpaHHuka. I[Ipusma: Nn-yroibHas
npu3Ma, TpaHU M OCHOBAaHMS MPU3MBI, IpsAMas U HAKJIOHHas MpPU3MbI, OOKOBas U
IIOJIHAs TOBEPXHOCTH Npu3Msbl. [lapauienenume, mpsAMOYroJIbHBIN I1apauIeIICIIUIIE
U ero cBorctsa. [Iupamuaa: N-yrosgpHast nupamuia, TpaHd U1 OCHOBaHUE MMHUPAMU/IBI,
OOKOBas M IMOJIHAS MOBEPXHOCTh NMUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUA.
ONeMeHTBl Tpu3Mbl W nupamuibl. [IpaBUIBHBIE MHOTOTPaHHUKH: TIOHSTHE
[IPaBUJILHOIO MHOIOIPaHHUKA, IIpaBWJIbHAs IIpU3Ma M IPaBWIbHAs IUPAMHUIA,

IpaBWIbHAs TPEYrojbHas MUpaMUAA U IPAaBUIbHBIN TeTpasap, Kyo. [IpeacraBnenue




7.5

7.6

1.7

0 IPaBUWJIBHBIX MHOTOTPAaHHUKAX: OKTa’p, JojeKadip u apyrue CedeHus MpUu3Mbl U
UpaMU/IbI

CummeTpusi B TNPOCTPAHCTBE: CHUMMETPUSI OTHOCUTEIBHO TOYKH, MPSIMOI,
IJIOCKOCTH. DJIEMEHTbl CUMMETPUH B MUPAMUJIAX, MapajlieJenuIe ax, MpaBuibHbIX

MHOTI'OIrpaHHHUKax

Brruucnenue 31eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanu, yriel. [lnomans
OOKOBOM IOBEPXHOCTH U IOJHOMH IIOBEPXHOCTH THPSAMONM IpPU3MBI, IUIOLIA/b
OCHOBaHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTHU MPsMOH mpu3Mbl. [Tnomans 6oxkoBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IPABWIBHOM MNUpaMHIbI, TeOpeMa O IUIOLIaau

yceuénHoil nupamuabl. [lonstue 06 00béMe. OObEM NUpPaMUIbL, TPUIMBI

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXK/TY IUIONIAIIMU TIOBEPXHOCTEH,

00BpEMaMU ITOTOOHBIX TENI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

6

I'eomeTpus

6.1

]_II/IJ'II/IHL[pI/I‘-ICCKaH MMOBEPXHOCTD, o6pa3yfoume HHHHHHqueCKOﬁ MMOBCPXHOCTHU, OCb
IIHJIHHI[pI/I‘IeCKOfI ITOBCPXHOCTH. HI/IJ'II/IHJIpI OCHOBAHHS M OOKOBas IMOBCPXHOCTD,

o0pa3ymolas 1 0ch, TUIOMIAlb OOKOBOH U MOJTHON MOBEPXHOCTH

6.2

6.3

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKON MMOBEPXHOCTH, OCh M BEPIIIMHA
KOHUYecKoi moBepxHOocTH. KoHyc: ocHOBaHME W BeplIMHa, 0Opasyromias U OcCh,
ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBINM KOHYC: oOpasyromiue u

BbICOTA, OCHOBAaHUA 1 OokoBas ITOBEPXHOCTDH

Cdepa u map: neHtp, paauyc, AMaMeTp, oAb MOBEPXHOCTH cdepbl. BzaumHoe

pacnosoxeHue cgepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIoaab

cepsl

6.4

N3006paxenue Ten BpalleHUs Ha MII0CKOCTH. Pa3BépTka HUIMHApPa U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OIMCAHHBINA

OKOJIO C(I)Cpbl, C(pepa, BIIMCAHHAA B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUS

6.6

6.7

[Tonstne 00 oO6béMe. OcHOBHBIE cBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Tapayiesienuneaa u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHnyca. O0BEM mapa u mionaab chepol

HO,I[06HLIC TCIa B MMPOCTPAHCTBC. CooTtHomeHHs MCKIAY IomaasaMu

MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI




6.8

Ceuenust nunuHApa (MapajuleIbHO U NEPIEHIUKYJISIPHO OCH), CEUEHUS KOHYca

(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE YepPe3 BEPILINHY), CEUECHUS 11apa

6.9

6.10

Bexktop Ha miockoctd M B mpocTpaHcTBe. ClOXKEHME M BBIUUTAHUE BEKTOPOB.
YMHO)€eHue BekTopa Ha uucio. Pas3noxeHune BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBuno mnapamienenunena. PemeHune 3amad, CBA3aHHBIX €

MIPUMEHEHHUEM MPaBIII JCHCTBUI C BEKTOpaMU

[IpssMoyronbHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTtsl BekToOpa.
[Ipocreitimne 3agaun B KOOpAWMHATaX. YToi Mexay BekTopamu. CkaisipHoe
IMPOU3BCACHUC BCKTOPOB. Breraucnenune YrJIOB MCXKAY HNPAMBIMUA M INIOCKOCTAMM.

KOOp,I[I/IHaTHO'BCKTOpHHﬁ MCTO/ IIpHU PCIICHHUU I'COMCTPUYCCKUX 3aaa4




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOr0  OCHOBHOM 00pa30BaTe/JIbHOM MPOrpaMMbI CPeJHEro 001ero
TpeOoOBaHMS oOpa3oBaHus

Bnagenne Mmeromamm 10Ka3aTeNbCTB, ANTOPUTMAMM DELIEHUS 3ajady;
yMeHue (QOpMyIMpOBaTh M ONEPUPOBATH IMOHATUSAMH: OIpPEICTICHHE,
aKcuoma, Teopema, CIEICTBUE, CBOMCTBO, IPHU3HAK, O0Ka3aTelIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; TIPUMEHSTh HX; YMEHUE (HOPMYITHUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEP)KICHHE, NMPUBOJUTH IPUMEPHI U
KOHTPIIPUMEDPBI, HCIIOIb30BATH METOJ MaTEeMaTH4YECKOM WHIYKIUH;
IIPOBOAMUTH  JOKA3aTEJIBHBIE PACCYXIECHHA IIpU PELIEHUM 3anad,
1 OLICHUBATh  JIOTUYECKYKD  IPABUWIBHOCTb  PACCYKICHHUW;, yMEHUE
OIIEpUPOBATh NOHATHUAMHU: MHOXKECTBO, IOJAMHOXECTBO, ONEpalMd HaJ
MHOXXECTBAMH; YMEHHE HCIIOIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar Juis ONIMCaHUs PEANIbHBIX MPOLIECCOB U SBJICHUN U NIPU PELICHUN
3agad, B TOM 4HCJIE W3 JPYIHX Yy4eOHBIX TIPEJAMETOB; YMEHHE
OIIepUpOBATh MOHATUAMM: Tpad, CBSI3HBIN Ipad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3aJlaBaTh W ONMCHIBaTh TIpadbl pa3InYHBIMU

crioco0amMu; NCIOIb30BaTh Tpadbl MPHU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHSATHSIMH: HAaTypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LEJbIM IT0Ka3aTesieM, KOpEHb HaTypaJlbHOM CTENEHH, CTETIEHb C
paloOHaIbHBIM IIOKA3aTENIEM, CTENEHDb C JEHCTBUTEIBHBIM [TOKA3aTEIEM,
jJorapu@m 4Mciaa, CUHYC, KOCUHYC M TAaHI€HC IPOU3BOJBHOIO YHCIIA,
OCTaTOK IO MOAYJIO, PAllMOHAIBHOE YHUCIIO, UPPALUOHAIBHOE YHCIIO,
MHO)KECTBAa HATYpaJIbHbIX, IIEJIbIX, PAalUOHAIBHBIX, JEHCTBUTEIbHBIX
4lCell; YMEHHME MCIOIb30BaTh INPU3HAKK JAEIUMOCTH, HAUMEHBIINN
o0l nenurenh W HaMMEHbIee o0llee KpaTHoe, alroputM EBknmna
IIpM PpEUIEHMM 3a/ady; 3HAKOMCTBO C pa3JIMYHBIMU IO3ULMOHHBIMU
CUCTEeMAaMU CYUCIJICHUS; YMEHUE BBIMOJHATh BBIYUCICHHWE 3HAUEHUN U
npeoOpa3oBaHusi  BBIPAXEHUH €O CTENEHsSIMH U Jiorapupmamu,
npeoOpa3oBaHus  JApOOHO-pAIlMOHATBHBIX  BBIPAXEHHM;  yMeHHe
ONEepUPOBATh  TMOHATUAMHU:  IIOCIIEAOBATENLHOCTh, apudMeTHuecKas

Iporpeccusi, reoMeTpudeckas Iporpeccus, OeCKOHEYHO YObIBaroIas




reoMeTpHUecKasl IPOrpeccus; yMEHHE 3a/1aBaTh II0CIEJ0BATEIBHOCTH, B
TOM YHCJI€ C MOMOIIBIO PEKYPPEHTHBIX (OpMYJ; YMEHHE ONEpPHUpPOBATH
MOHATUSAMH: KOMIUIEKCHOE YHCJIO, CONPSKEHHBIE KOMIUIEKCHBIE 4YHCIA,
MOJIyJIb U apPTYMEHT KOMIUIEKCHOTO 4YHcia, (opMa 3aluCH KOMILIEKCHBIX
yucen (reomMerpuyeckas, TPUTOHOMETpHUYECKas M anreOpanyeckas);
YMETh NPOU3BOIUTH apuU(METHUECKHE JEHCTBHSA C KOMIUIEKCHBIMU
YuCcIaMy; NPUBOJUTH IMPUMEPbl HCIOIb30BAHUS KOMIUIEKCHBIX YHCEI;
OIIEpUPOBATh MOHATUAMU: MaTpula 2x2 u 3x3, onpeneauTenb MaTpULbl,

FCOMeTpI/ILIeCKI/Iﬁ CMBEICIT OIIPEACTIUTEIA

YMeHue onepupoBaTh IMOHATUSAMHU: PAaLMOHAIBHBIC, UPPALUOHAIBHBIC,
MOKa3aTeJbHbIe, CTETEHHBIC, JOrapU(PMHUECKUE, TPUTOHOMETPUUIECKHE
YPaBHEHUs M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHUE OIIEpUPOBATH
MOHATUSIMU: TOXKJIECTBO, TOKJIECTBEHHOE IpPeoOpa3oBaHUE, YpPABHEHHUE,
HEPABEHCTBO, CHUCTEMA YPaBHEHUH M HEPAaBEHCTB, PaBHOCHUIIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHE pEIIaThb YPaBHEHUS,
HEPABEHCTBA U CHUCTEMBI C IOMOILBIO PA3IMYHBIX MPUEMOB; pPEILATh
YpaBHEHUS, HEPAaBEHCTBA M CHUCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIS PEIICHUS MAaTEMaTUYECKUX

3a/1a4 U 3aJ1a4 U3 pa3IM4HbIX 00J1acTel HayKH U peaslbHOM JKU3HU

YMeHue omnepupoBaTh NOHATUAMHU: (YHKIUSA, YETHOCTh (DYHKINH,
NEPUOMYHOCTh (YHKIIMH, OrPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (pyHKIMH, HaUOOJIbLIee U HaWMEHbIIEe 3HAYCHUS
(GYHKIMN HAa IPOMEXYTKE, HeNpepbIBHAS (DYHKIMS, aCUMIITOTHI Ipaduka
(GyHKIMY, TIepBasi U BTOpas MPOU3BOAHAS (YHKIIMH, T€OMETPUUYECKUI U
¢u3nyeckuif CMBIC TPOM3BOJHON, TepBOOOpa3Has, OINpeaeTIEHHBIN
MHTErpajl; yMEHHE HaxXOOUTh AaCUMOTOTHI Trpaduka (QyHKIHMH;, yMEHUE
BBIUHCIIATh  INPOU3BOJHBIE CYMMBI, IIPOM3BEICHMS, YAaCTHOTO H
KOMITO3UIIMN (DYHKUMN, HaXOJIUTh YpaBHEHHE KacaTelbHOM K rpaduxy
(GYHKIMU; YMEHHME HaxXOIHUTh MPOMU3BOJHBIC AJIEMEHTAPHBIX (YHKLUH;
YMEHHE HCII0JIb30BaTh MPOU3BOJHYIO [UISI HCCIENOBAaHUS (YHKIIHM,
HaXOAWTh HAWOOJIbIIMEe M HAWMEHbIIWE 3HAYeHUs (QYHKUUH; CTPOHUTH
rpadUKd MHOTOWIEHOB C HCIOJb30BAaHUEM armapara MaTeMaTH4eCcKOro
aHaJIM3a; NPHUMEHATH IPOU3BOJHYIO JUI1 HAXOXKJIEHUS HAWIYydIlIero
peuieHuss B NPUKIAJAHBIX, B TOM YHCJIE COLHAIBHO-D)KOHOMUYECKHX M
¢u3nyecKkux 3aaayax; HaXOAUTh IUIOMAAN U 00BEMBI (PUTY C TTOMOIIBIO

HUHTCrpaia, NpUBOJUTb MNPUMEPbBI MATCMATHYCCKOI0 MOACIIMPOBAHUA C




noMo1bio auddepeHraaTbHbIX YpaBHEHUH

VYMeHue onepupoBaTh MOHATUAMHU: rpaduk (yHKIMM, OOpaTHas
GbyHKIMsA, KOMOo3uuus (QYHKIUH, JUHEHHAas (QYHKIUS, KBaapaTUUHAS
byHKIIHSA, paroHaIbHas byHKIIHS, CTENeHHas byHKIIHS,
TPUTOHOMETpHUYECKHE  (YHKIMH, OOpaTHblE TPUTOHOMETPUYECKHE
GyHKLIMH, T[OKa3zaTeslbHas M Jorapugmuueckas (QyHKIUM;, yMEHUE
CTpOUTH TpaUKN H3YYEHHBIX (YHKIMH, BBINOJHATH MpPeoOpa3oBaHuUs
rpaduKoB (PYHKIMHA, UCHIOIB30BATh IPA(PUKH A U3yUEHHs IPOLIECCOB U
3aBUCUMOCTEH, NPU PELICHUHU 33/1a4 U3 JPYTruX y4eOHBIX NPEAMETOB U
3aJa4 U3 peanbHOI JKU3HU; BhIpakaTh (pOpMysaMH 3aBUCUMOCTU MEXIY
BEIIMYMHAMU; UCTIOJIH30BATh CBOWCTBA M rpaduku QYHKIHIA IS PeIICHUS
ypaBHEHM, HEpaBEHCTB M 3aJay C IapameTrpamu; H3o0paxaTb Ha
KOOPJAMHATHON IUIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHMM, HEPABEHCTB

1 UX CUCTEM

VYMeHue pemath TEKCTOBbIE 3a/laud pasHbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, OJM U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33Jjauu U3 00JacTH yNpaBJIeHUs JUYHBIMU M CEMEHHBIMU
(uHAHCAMM); COCTaBIATh BBIPAKEHHS, YpaBHEHHs, HEPABEHCTBA M MX
CUCTEMBI II0 YCIIOBHIO 3aJayM, MCCIIEI0BAThb IOJYyYEHHOE pEUICHUE HU
OLICHMBATh MPaBJONOJOOHOCTh pPE3YJIbTAaTOB; YMEHHE MOJEIUPOBATH
peanbHBIE CUTyallMM Ha SA3BIKE MAaTE€MAaTHUKHU; COCTaBIIATH BBIPAKEHUS,
YpPaBHEHHUs, HEPAaBEHCTBA M HMX CHUCTEMbl IO YCIOBHUIO 3aJa4H,
HCCIEAOBAaTh IIOCTPOCHHBIE MOJEIM C HCIOJIb30BAaHUEM ammapara

anreOpbl, UHTEPIPETUPOBATH MMOTYUEHHBIN pe3yibTaT

YMeHue onepupoBaTh NOHIATUSIMU: CpefHee apupMeTH4YecKoe, MeIHaHa,
HauOoJbIlIee U HaMMEHbIIIEe 3HAUEeHUs, pa3Max, IUCIepCHs, CTaHAapTHOE
OTKJIOHEHHE YMCIOBOro Habopa; yMEHHE H3BJIEKAaTh, HHTEPIPETHPOBATDH
nH(popMalnIo, IpeACTaBIEHHYIO B TabIUIaxX, Ha quarpammax, rpadukax,
OTPa)KAIOIYI0 CBOMCTBA PEAJIbHBIX IIPOLECCOB U SIBJIEHUI; NIPEICTABIATh
nHGOpMALMIO € TOMOLIbI TalIUI M JUarpaMM; HCCIeI0BaTh
CTaTUCTHYECKHE JaHHbIe, B TOM 4YHCIE C NPUMEHEHHEM rpaduyecKux
METOJIOB U  DJEKTPOHHBIX  CPEACTB; rpaduuecku  HccIea0BaTh
COBMECTHbIE HAONIOJEHUSI C TOMOUIbIO JMarpaMM pacCceuBaHUs U

JIMHEWHOU perpeccuu

YMeHHe onepupoBaTh IMOHATHAMH: CIyYalHBIA OIBIT W CIIy4ailHOE
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COOBITHE, BEPOSITHOCTH CIIyYalHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIHOJB30BAaHUEM TIpaUYECKUX METOJOB; IPUMEHSThH
(GOpMyIIBI CIOKEHHSI M YMHOKEHHS BEPOSTHOCTEH, opmyiy momHON
BeposATHOCTH, popmyny bepHymnnu, komOuHaTOpHbIE (HaKTHl U (HOPMYIIHI;
OLICHMBATh BEPOSATHOCTU PEAIBHBIX COOBITHI; yMEHHE OIIepUpOBATh
NOHATUSIMHU: CIy4aiiHas BEJIWYHMHA, pAaCHpeesieHHe BEpOSTHOCTEH,
MaTeMaTU4ecKoe OKUAaHUe, IHUCIEPCHs M CTaHIApTHOE OTKIOHEHHUE
CIlyyailHOM  BENMYMHBL, (DYHKIUM paclpenesieHus] U IUIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTeJIbHOTO W HOPMAJIBHOTO  paclpeesCHUN;
YMEHHUE UCIOJb30BAaTh CBOMCTBA M3YYEHHBIX paclpeneleHuil uis
pelieHusl 3a/1a4; 3HAKOMCTBO C IOHSATHSIMHU: 3aKOH OOJIBIIMX YHCE,
METOABl BBIOOPOYHBIX HCCICAOBAHUI, YMEHHE NPUBOAUTH IPUMEPHI
NPOSIBIICHHST 3aKOHA OOJBIIMX YHUCET B TPUPOTHBIX M OOIIECTBEHHBIX
SBJICHHSIX; YMEHHE OTNEPUPOBATH MOHATUSMH: COUYETaHHE, TIEPECTaHOBKA,
YHUCIIO COYETAaHWH, YHCIIO IEPecTaHOBOK; OmMHOM HploToHa; ymeHue
MPUMEHSATh KOMOMHATOPHBIEC (DAKTHI M pacCYKICHUS JJIsl PELICHHUS 3a]1a4;
OLICHUBATh BEPOSITHOCTH peanbHBIX COOBITHI; COCTaBJIATh

BEPOSATHOCTHYIO MOJIEIb U HUHTEPIPETUPOBATH NIOJYUCHHBIA PE3YyNIbTAT

YMeHune omnepupoBaTb MOHATHSAMHU: TOYKA, IIpsiMas, IIJIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yIja, ILIOCKUHW  YIoJl,
JNBYTPAHHBIA YroJl, TPEXTPAaHHBIA YroJ, CKPEIIMBAIOIIUECS IPSIMBIE,
MapaJuIeIbHOCTh U MEPIEHIUKYIAPHOCTh MPSAMBIX M IIJIOCKOCTEM, yroil
MEXIYy NPSIMBIMH, YroJl MEXIy IPSAMOM M IIOCKOCTBIO, YrOJd MEXAY
IIJIOCKOCTSIMU, PACCTOSTHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSHHUE MEXKIY
MIPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSMH; YMEHHE UCIIOJIB30BaTh MPH
peleHnH 3a/1a4 U3y4YeHHble (DaKThl M TEOpeMbl IUIAHUMETPUHU; YMEHHE
OLICHMBATh  pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTh
MAaT€MaTHYECKUE MOJEIU C IIOMOLIbI0 TIE€OMETPUYECKUX IOHATHU H

BCJIMYMH, PCIIaTh CBA3aHHBIC C HUMU IMPAKTHYCCKUEC 3aaa4n

YMeHue onepupoBaTh MOHATHUSAMU: IUIOLIAAb (GUTYpPbI, 00BEM (GUTYPHL,
MHOTOTPaHHUK, MPaBWJIBHBII MHOTOTPaHHHUK, CEYEHHE MHOI'OI'DAHHHUKA,
KyO, MapajjieNnenumnes), Nnpu3Ma, nupamuja, ¢Gurypa U TOBEPXHOCTb
BpallleH!s, LUINHAP, KOHYC, ap, cdepa, miomans cgepsl, MIOMAIb
MOBEPXHOCTU MHUPaMHIbI, MPU3MBI, KOHYyca, LWIMHIApa, 00BEM KyOa,
MIPSIMOYTOJIBHOTO TIapajuleenunena, MUpaMUAbl, NPU3MBbI, LWIMHIpA,

KOHyca, 1apa, pa3BépTKa MOBEPXHOCTH, CEUEHUs KOHYcCa M LMJIMHApA,
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napajulellbHble OCH  WIM OCHOBAaHHMIO, CEYCHHE IIapa, IUIOCKOCTH,
Kacamomascs c@epsl, LWIMHAPA, KOHYCa; YMEHUE CTPOUTh CEUYEHHE
MHOTOTpaHHHKA, M300paXkaTb MHOTOT'PAaHHUKH, (GUTYPHl U TTOBEPXHOCTH
BPAILEHHS, UX CEYCHHS, B TOM YHUCIIC C IOMOIIBIO IEKTPOHHBIX CPEICTB;
YMEHHE MPUMEHSATh CBOWCTBA T€OMETPHUYECKUX (HUTYpP, CAMOCTOSTEIBHO
(opMyIHpOBATH ONMPEACICHUS U3Y4aeMbIX (DUTYp, BBIIABUTATH THIIOTE3bI
O CBOICTBaxX M NPHU3HAKAX T'€OMETPUYECKUX (Uryp, 000CHOBHIBATH WIIH
OmpoBepraTb HX; YMEHHE MPOBOAUTH Kiaccuukanuo ¢GUryp 1o
pa3MUYHBIM IPHU3HAKAM, BBIIOJHATH HEOOXOJUMBIC ONOJHHUTEIIBHBIC

MOCTPOEHUS

YMeHue omnepupoBaTh TOHATHUSMHU: JIBIDKCGHHE B  IPOCTPAHCTBE,
napajuleNbHbI MepeHOC, CUMMETPHUSl Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHWe MMOA00Ws, TOJOO0HBIE (UTYpPBL, YMEHHE
pacrno3HaBaTh paBHbIE M MOJ00HBIE (UTYpPHI, B TOM YHUCJIE B MPUPO/IE,
HCKYCCTBE, apXUTEKType; MCIOJIb30BaTh TI'€OMETPUUYECKHE OTHOIICHUS
MpU pEUICHUH 3a7ay; HaXOJUTh T'€OMETPUYECKUE BEIMYMHBI (JJIMHA,
yroJi, TUIOIMAah, OOBEM) TpPU PEHICHUHM 3alad W3 JPYTUX Y4eOHBIX
MPEIMETOB U U3 PEAbHOM KU3HU; YMEHHUE BBIYUCIATH '€OMETPUYECKHE
BEJIMYUHBI (IJIMHA, YroJ, IUIOMIalb, O0BEM, IUIONIAJL TMOBEPXHOCTH),
WCIONB3Ysl HM3y4eHHBbIE (OPMYIBI U METOMAbI, B TOM YHCIE: TUIOMIAAb
MMOBEPXHOCTH TIHPAMHUIBI, TIPU3MBI, KOHYCA, HJIMHJIPA, IUIOMAIs Cepsr;
00bEéM KyOa, MPSAMOYTOJIBLHOTO Mapajuleienuriesa, TUPaMUubl, MPU3MBL,
UWIMHApPA, KOHYcCa, Iapa; YMEHHE HaxXOIUTh OTHOIICHHE O0BEMOB

NOJOOHBIX (GUryp

12

YMmenue OIICpHUPOBATH MMOHATHUAMU: NIPAMOYT'OJIbHAA CUCTEMA KOOPJAUHAT,
BCKTOP, KOOPAHWHATBI TOYKH, KOOPAWHATBHI BCKTOpa, CyMMa BCKTOPOB,
NPOU3BCACHUC BCKTOpa Ha YHCIO, Pa3JIOKCHUC BCKTOpaA II0 6a31/1cy,
CKaJIIpHOC TMPOU3BEACHHUE, BCKTOPHOC IMMPOU3BCIACHUC, YIOJd MCKIAY
BCKTOpAaMH; YMCHHUC HCIIOJIB30BATH BCKTOpHBIﬁ u KOOpI[I/IHaTHHﬁ METOA
g p€IC€HUA TCOMETPHUUYCCKUX 3aJad MW 3aJad  JPYrux y‘Ie6HLIX

npeaAMETOB

13

YMeHne BpIOMpaTh TMOAXONAIIMNA METOA [UIS  PEIIeHWsS 3a/1auu;
IIOHMMAHUE 3HAYMMOCTH MATE€MAaTUKU B W3YYEHUU MNPUPOIAHBIX U
OOIIIECTBEHHBIX  TPOIECCOB W  SBJICHWUW; yMEHHE paclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MAaTEMAaTHUKU B HCKYCCTBE, YMEHHE IPUBOJUTH

MpUMEPHl  MATEMATHYECKUX OTKPBITUH POCCUUCKOM U  MHUPOBOHU




MaTeMaTUYECKON HayKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COJAEePKAHMS

Kon
1 Yucna u BIYUCIECHUSA
11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH LEbIX Yncel
12 Panyonanenple  yucna. OOBIKHOBEHHbIE U JE€CATUYHBIE JpOOH, IPOLIEHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH
13 Apudmernueckuii KOpeHb HaTypaldbHOH cremeHu. [leiicTBus ¢ apudmeTnyecKkuMu
' KOpPHSIMU HaTypaJlbHOW CTETIEHU
14 Crenens ¢ 1enpIM nokaszareneM. CTeneHb ¢ palMoHaIbHBIM MoKa3zarenaeM. CBoMCTBa
' CTETEeHU
. CuHyc, KOCHMHYC M TaHI€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
JeiictButenpHple uucna. ApuUpMETHYECKHE Olepaluu C JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnamkEéHHbIe BEIYUCIICHUS, IPABUIa OKPYIJIEHUS, IPUKHUIKA U OLIEHKA
pe3yapTaTa BEIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKEHHIA
1.9 KommnekcHeie uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Llenbie 1 1poOHO-paAIIIOHANIbHBIE YPaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 TpuroHomerpuieckue ypaBHeHUs
2.4 [Toka3zarenbHble U TorapupMUUYECKHe ypaBHEHUS
2.5 [enbie u 1poOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanmonansHble HepaBeHCTBa
2.7 [TokazarenbHble U TOTapuPMUUECKHE HEPABEHCTBA
2.8 TpuronomeTrpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Martpuiia cucTeMsl JMHEHHBIX ypaBHEHHH. OnpeaenuTens MaTpUIbl




DOyHKINUK U TpaPUKH

OyHKIUs, cnocoObl 3amanus (QyHkiuu. ['paduk (yakmuu. B3zaunmao oOpaTHBIC

3 ¢ynkunu. YétHeie 1 HeuéTHbIe pyHKuuU. [lepuogumueckue GpyHKIIH
OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHW QyHkimuu. Hymnm ¢yskoum.
3.2 [TpomexxyTkn  3HaKOMocTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKLUH.
' MakcumymMbl ¥ MHHUMYMBI (GyHKuud. Hambonbliee W HauMeHbIlee 3HAYECHUE
(GYHKLNU HAa IPOMEKYTKE
33 CrenenHas (yHKUMS C HaTypaJbHbIM M IeJdbIM Iokas3areneM. E€ cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl TpadukoB ¢yHkiuil. CsoiicTBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 TlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATEILHOCTEN
3.8 Apudmerndeckast 1 reomeTpudeckas nporpeccuu. @opmysa CI0KHBIX IPOIIEHTOB
4 Hauana matemaTudeckoro aHaiausa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoaHbIe FeMEHTAPHBIX (YHKIIUN
[IpumeHeHHe TNPOU3BOAHON K HMCCIEIOBAHUIO (QYHKUMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. Haxoxienne HanOOJbIIEro U HaUMEHbILEro 3HaYeHUs (PYHKIMM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepalnuu Haji MHOKecTBaMU. J[narpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposITHOCTB M cTaTUCTHKA
6.1 OmnwucarenpHast CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BPALICHUS




7.5 KoopawHaTh! 1 BEKTOpHI

COT'JTACOBAHO:
IpoToko: 3acenanus
Mearoru4eckoro CoBeTa
MBOY IlepBomaiickoii COIII
Nel ot %08.2025

I’ Wl ~ Knanuesa I'.B.

Moanucs npencczla'rw(/hcnaronmecmro copera  GHO

COTI'JJACOBAHO:
3aMeCTHTEITh JAMPEKTOpa
MBOY Ilepromaiickoit COIILI

M/Bnnqeﬂxo A.B./
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