MynununaibHoe 0011e00pazoBaTeIbHOE YUpPEeKIACHNE
«Cpennss mkona Ne 82 umenu I'epost Poccuiickoit @enepanun A.B. Katepunuuena
JI3epxuHCcKOro paniona Bosrorpaga»

PaccmoTpeno CoranacoBano YTBepaxkneHo
PykoBoauTens kadenps 3am. gupekropa no YBP Hupexktop MOY CII No§2
TOYHBIX HAyK

/ML.A. 3aiinieBa / M.A. JIaBpuHEHKO O.H. Yupckosa
[TpoTokomn Nel ITpuka3z Ne 122/1
oT «31» aBrycra 2026 ¢ «31» aBrycra 2026 r ot «01» centsa0ps 2026 r

MNPUJIOXKEHUE K OCHOBHOM OBPA3BOBATEJBHOM
IMPOT'PAMME CPEJHEI'O OBILIEI'O OBPABOBAHMUS

PABOYAS ITPOI'PAMMA
y4e0HOro npeamera

«MaTteMaTHKa»
(Moayab «I'eomerpusi. Ba3oBblii ypoBeHb»)
mutst oOydarormxest 10-11 xmaccor

cocraBjeHa Ha ocHOBe KoHCTpykTOpa pabouux nporpamMm

Bonrorpan, 2026



HHOACHUTEJBbHASA 3AITNCKA

Pabouas mporpamma yue6HOTO Kypca «I'eomerpus» 6a30Boro ypoBHs ajis oOyqaroruxcst 10 —11
KJIacCOB pa3paboraHa Ha ocHoBe DenepaqbHOr0 TOCYIAPCTBEHHOTO 00pa30BaTENBbHOTO CTaHAApTa
cpenHero oOuiero oOpa3oBaHUs, C y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEIbSIBISIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHUIO, W TPAIUIMA POCCUICKOTO 0oOpazoBaHus. Peanmuzanus mporpammbl
o0ecreurBaeT OBIa/IEHUE KIIOYEBbIMUA KOMIIETEHIIUSIMU, COCTaBJISIIOIMMH OCHOBY JUIS CAMOPAa3BUTHUSA U
HEMPEepPBIBHOIO 00pa30oBaHUs, IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO W I103HABATEIHHOTO
Pa3BUTHA JUYHOCTH 00YHAIOIINXCS.

HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca reoMeTpuM Ha ypoBHE cpeqHero oluiero oopa3oBaHus 00yciIoBIeHA
MPAKTUYECKON 3HAYMMOCTBIO METANPEIMETHBIX M IMPEIMETHBIX PE3YJIbTaTOB OOyYCHHS I'€OMETPUH B
HalpaBICHUU  JMYHOCTHOIO  pa3BUTUS  oOywaromuxcs,  (GopMHUpOBaHHA  (YHKLHMOHAIBHOMN
MaTeMaTHYeCKOM TPaMOTHOCTH, M3yYCHUS OPYTUX Y4YEOHBIX IUCHMIUIMH. PazButue y oOydarommxcs
IPAaBUIbHBIX IPEJICTABICHUM O CYHIHOCTM M IPOUCXOXKIEHHUM TIE€OMETPUYECKUX aOCTpakuui,
COOTHOUICHUHU PEAIbHOIO U UACAIBHOIO, XapaKTepe OTPaKEHUS MATEMAaTUYECKON HAYKOW SIBICHUU U
IPOLIECCOB pPEAIbHOTO MHpa, MECTe TEeOMETPUM B CHUCTEME HayK M pOJIM MaTeMaTH4eCKOro
MOJICIIMPOBAaHUSI B HAYYHOM IIO3HAHMM M B MPAKTHKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHUS YYaIIUXCsl, @ TAKXKe Ka4eCTB MbIIIJICHHS, HEOOXOMMBIX JUIsl aAallTallud B COBPEMEHHOM
o01IecTse.

I'eomerpust sBiIsIeTCS OAHUM M3 0a30BBIX NMPEIMETOB Ha YPOBHE CpelHEro oouiero oopa3oBaHus,
TaK Kak 00eCreunBaeT BO3MOKHOCTh N3YUEHHsI KaK IUCIUILINH €CTECTBEHHO-HAYYHOUW HAIPaBIEHHOCTH,
TaK U TyMaHUTapHOU.

Jlornyeckoe MbIIUIEHHE, (OPMHUPYEMOE IMPH H3YyYCHHH OOYUYAIOIIMMHUCS TMOHATUHHBIX OCHOB
I€OMETPHH U IIOCTPOCHUH LIETIOUKHU JIOTHYECKUX YTBEPXKIECHHUH B X0/I€ PEeLIeHNs] TeOMETPUUECKUX 3a/1ad,
YMEHHE BBIABUTATh W ONPOBEPraTh T'HIIOTE3Bl HEMOCPEACTBEHHO HCIIOJIB3YIOTCS MPH PELICHUH 33734
€CTECTBEHHO-HAyYHOI0 IIUKJIA, B YACTHOCTU U3 Kypca (PU3HKH.

YMeHrne OpUEeHTHPOBATHCS B IMPOCTPAHCTBE WMIPAET CYIIECTBEHHYIO POJb BO BCEX 00IacTsX
JesTeIbHOCTH YenoBeka. OpueHTalus YeloBeKa BO BPEMEHH U IPOCTPAHCTBE — HEOO0XOAUMOE yCIOBHE
€r0 COLMAIBHOTO OBITHS, (hopMa OTPaKEHHUS OKPY)KAIOLIETO MHUpA, YCIOBHE YCIEIIHOTO MO3HAHUS H
aKTUBHOTO MpeoOpa3oBaHus AEUCTBUTENbHOCTH. OmnepupoBaHHE MPOCTPAHCTBEHHBIMU 0Opa3amu
00BETUHSET pa3HbIe BU/BI YICOHON U TPYAOBOH JEATEIBHOCTH, SBISIETCS OJHUM U3 MPO(eCcCHOHATEHO
BOXHBIX KauecTB, MO3TOMY aKkTyalbHa 3ajgada (HOpPMHUPOBaHMS Yy OOy4arOMIMUXCs MPOCTPAHCTBEHHOTO
MBIIUIEHHUS KaK Pa3HOBUIHOCTH O0Pa3HOTO MBIIUIEHUS] — CYIIECTBEHHOTO KOMITOHEHTA B TIOJTOTOBKE K
MPAKTUYECKOH eATEIIbHOCTH 110 MHOTUM HalpaBJICHUSIM.

ens ocBoeHusi mporpammbl yueOHOro Kypca «['eomerpus» Ha 0a30BOM YpOBHE OOydYeHHUS —
o01ieo0pa3oBareabHOE U OOIIEKYIBTYPHOE Pa3BUTHE O0YUAIOMINXCS Yyepe3 00ecrieueHrne BO3MOKHOCTH
npUOOpPETeHUs] W HCIIONB30BAaHHUS CHCTEMAaTHYECKHX T'E€OMETPUYECKHX 3HAaHWH W JICHCTBHIA,
crnetn(pUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEIIHOTO MPOJIOJHKEHUST 00pa30BaHMsI 10 CIIEUAIBHOCTSIM,
HE CBSI3aHHBIM C TIPUKJIAIHBIM UCTIOIb30BaHUEM I'€OMETPHH.

IIporpamma mo reomerpu Ha 0a30BOM YPOBHE IpeiHa3HaueHa JUIsl OOydyarolIMXCsl CpenHel
IIKOJIBI, HE MCITBITHIBABIINX 3HAYATENBHBIX 3aTPYJAHEHUH Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsI.
Taxum oOpa3oM, oOyuaromecs Ha 6a30BOM YPOBHE JI0JKHBI OCBOMTH OOIIIME MaTeMaTUYeCKHe YMEHUs,
CBSI3aHHBIE CO CHELM(PHUKON reoMeTprun U HEOOXOAUMBIE ISl )KU3HU B cOBpeMeHHOM ob1iectBe. Kpome
3TOr0, OHU UMEIOT BO3MOXKHOCTh U3YYUTh F€OMETPHIO Oojiee TIIyOOKO, €CITU B JalbHENIIEM BOZHUKHET
HEOO0XOIMMOCTh B TEOMETPUUYECKHX 3HAHUSX B MPO(HECCHOHAIEHON IS TeTbHOCTH.

JIoCTHI)KEHHE 1eJT OCBOEHUS NMPOrpaMMbl 00ECTIEUMBAETCS PEIlIEHUEM COOTBETCTBYIOIIUX 3ajad.
[IpuoputeTHbIMU 3aayamMu ocBoeHUs Kypca «['eomerpun» Ha 6a3zoBoM ypoBHe B 10—I11 kmaccax
SBIISIIOTCSL:

e (QopmupoBaHUE TPEACTABICHHUS O TEOMETPHH KaK YacTH MHPOBOW KyJIbTYPHl W OCO3HaHHE €€
B3aHMOCBSI3U C OKPYKAIOIINM MHPOM;



e (QopmupoBaHME NPEACTABICHHUS O MHOTOTPAaHHMKAaX M TeJax BpalleHHs KaK O BaKHEHIINX
MaTEeMaTHYECKUX MOJIENX, MO3BOJSIONIMX OMHMCHIBATh M M3Y4aTh Pa3HbIC SBJICHUS OKPYXKAIOIIEro
MUDA;

¢ (QopmupoBaHUE YMEHHS PACIIO3HABATH HA YEPTEKAX, MOJICNIAX U B PEATbHOM MUPE MHOTOTPAHHUKH H
TeJla BpalleHus;

® OBJAJCHHE METOAAMU PELICHNUs 337a4 Ha IOCTPOEHUS Ha U300paXKEHUAX IPOCTPAHCTBEHHBIX (UTyD;

e (QopmHpOBaHUE YMEHUS ONIEPUPOBATh OCHOBHBIMU ITOHATUAMHU O MHOTOTPAHHUKAX U TeJaxX BpallleHHsI
Y MX OCHOBHBIMH CBOWCTBaMH;

® OBJAJCHHE AITOPUTMAMM PELICHHS OCHOBHBIX THUIIOB 3aJay; (OPMHPOBAHUE YMEHHUS MPOBOJUTH
HECJIOKHBIE JI0Ka3aTelIbHbIE PACCYXKJEHHsS B XOJE PELICHHUs CTEPEOMETPUYECKHX 3ajad U 3a1ad ¢
MPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIJIEKTYaJbHbIX M TBOPUYECKUX CHOCOOHOCTEH OO0y4aromuxcs, I03HAaBaTEIbHOM
aKTUBHOCTH, UCCIIEI0BATEIbCKUX YMEHUM, KpUTUYHOCTH MBIIIUICHUS;

¢ (QopmupoBanue (yHKINOHATHLHONW I'PAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHH: YMEHHE Paclio3HaBaTh
MPOSIBJICHUSI T€OMETPUYECKUX IMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX KU3HEHHBIX
CUTyallUsX W HpPU H3YYEHUHM JAPYrMX Y4YEOHBIX IPEIMETOB, HPOSBIECHUS 3aBUCUMOCTEH MU
3aKOHOMEPHOCTEH, (POPMYyTHPOBATh UX HA S3BIKE TEOMETPHH M CO3/1aBaTh TEOMETPUIECKUE MOJICIH,
IIPUMEHSATh OCBOCHHBIN Nr€OMETPUYECKUI anmapar JJis pelieHus IPaKTUKO-OpUEeHTUPOBAHHBIX 3a/1a4,
MHTEPIPETHPOBATH U OLCHUBATH TOJTYYCHHBIC PE3YJIbTATHI.

OTnu4uTeNIbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBJISIETCS] BKIIFOUEHHE B KypC CTEPEOMETPHUHU B Hayae
€ro M3y4eHHUs 3ajad, PEIIacMbIX Ha ypOBHE HHTYHTHBHOTO IO3HAHHS, M ONpPEICIEHHBIM 00pa3oMm
OpraHu3oBaHHas paboTa HajJ HUMHM, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHUS, CTUMYJIHPYET MNPOTEKAaHHE WHTYUTHBHBIX IPOLECCOB, MOTHUBUPYET K JallbHEHIIEMY
U3YUYEHUIO MpeIMeTa.

[Ipennourenue oTAAETCS HATISAHO-KOHCTPYKTHBHOMY METOLY OOYYEHHSsI, TO €CTh TEOPETHUECKUE
3HaHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-NPAKTUUYECKOW JesTeNbHOCTH. Pa3Butue
MPOCTPAHCTBEHHBIX NPEACTABICHUN Y yJalluXcs B Kypce CTEpEOMETPHUH MPOBOAUTCS 3a CUET PEICHHUS
3aJjad Ha CO3/JaHUE IPOCTPAHCTBEHHBIX OOpa30B M 3a/Jad Ha ONEpPUPOBAHUE NPOCTPAHCTBEHHBIMHU
obpazamu. Co3manue oOpa3a MPOBOJUTCS C OMOPOW HA HATJSIHOCTH, a ONEPUPOBAHHE 00pa3oM — B
YCJIOBUSAX OTBJIEYEHHUS OT HAIJISITHOCTH, MBICICHHOTO U3MEHEHUS €0 UCXOIHOTO COJIePKAHUS.

OcHoBHbIE cofiepkaTenbHble IUHUU Kypca «'eometpun» B 10—11 kinaccax: «MHOrorpaHHUKNY,
«[IpsiMple M TUIOCKOCTHM B MpocTpaHcTBe», «Tema BpaiieHus», «BekTopel M KOOpIUHATHI B
npocTpancTBe». @opMUpOBaHUE JTOTMUECKUX YMEHHUH paclpeaenseTcss He TOJIBKO M0 COoAepKaTeIbHbIM
JIMHUSAM, HO U 10 roJjaM 00yueHHs Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHMsL.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOIEE MpPEIMETHBIM pe3yJibTaTaM OCBOEHUs paloueit
IpOrpaMMbl, paclpele€éHHbIM MO TrofaM OOydeHHs, CTPYKTYPUPOBAHO TaKMM 0Opa3oM, uTOOBI
OBJIQJICHUE TEOMETPHUECKUMH TOHATHSAMH ¥ HaBBIKAMH OCYIIECTBIUIOCH TIOCIEAOBATENIFHO H
MOCTYMATENbHO, C COOJIIOJICHUEM MPHUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAINCH B
OOIIYI0 CUCTEMY F€OMETPUYECKHX IMPEICTaBICHUN 00y4aromuXcsl, paclupss U yrayomss e€, oopaszys
MIPOYHBbIE MHOXKECTBEHHbBIE CBSI3H.

MECTO YYEGBHOI'O KYPCA B YYEGHOM IIJIAHE
Ha u3yuenue reomerpun orBoautcs 2 yaca B Heaento B 10 knacce u 1 vyac B Hepenmto B 11 knacce,
BCETO 3a JBa roja o0y4enus - 102 yueOHbIX Haca.



COJAEPKAHUE YYEBHOTI' O KYPCA

10 KIIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE TOHATUA cTepeoMeTpuu. Touka, mpsMasi, IIOCKOCTb, MpocTpaHcTBO. llonarue o0
AKCMOMAaTUYECKOM ITIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue MpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLINECs, IapalielbHbIE U
CKpeuuBaromyecs npsmele. [lapamienbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: MapaJuICIbHbIE
MpsIMBIE B IPOCTPAHCTBE; NAPAIIEIBHOCTD TPEX MPSAMBIX; NAPAIIIEIBHOCTD NPSAMON U MNIOCKOCTU. YTJIbI
C COHAIIPaBJICHHBIMU CTOPOHAMH; YTOJI MEXAY NPAMBIMU B IIpocTpaHCTBe. [IapamienbHOCTh IIOCKOCTEN:
NapajuieJbHble TUIOCKOCTH; CBOMCTBA NapajUIeNbHBIX IIOCKOCTEe. lIpocrelimme mpocTpaHCTBEHHbIE
(burypsl Ha MIOCKOCTH: TETPadIp, KyO, mapauiesenuIe]]; IOCTPOCHUE CEYCHUH.

[lepneHUKyISIpHOCTh NPSAMOM M IUIOCKOCTH: INMEPHEHIUKYISPHBIE NpPSMbIE B IMPOCTPAHCTBE,
IIPSIMBIE NTApaAJUICIbHBIE U NIEPIEHIUKYIISIPHBIE K IUIOCKOCTH, IIPU3HAK NEPIECHANKYJIAPHOCTH NPAMOU U
IJIOCKOCTH, T€OpeMa O MPSAMOW NEPHEHANKYJISPHON IUIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YTOJ MEXIY
IIPSIMOM M IUIOCKOCTBIO; JIBYIPAaHHBINA YIOJI, JMHEWHBIA Yrojl ABYrpaHHoro yria. Ilepnenpukymnsp u
HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHHE OT IPSIMOM 10 TUIOCKOCTH, MPOEKIUs
¢burypel Ha MIOCKOCTh. [leprneHAMKYISIpHOCTh IUIOCKOCTEH: NpPU3HAK MEPIEeHIUKYISIPHOCTH ABYX
mockocteil. Teopema 0 TpEX neprneHuKymnspax.

MHOrorpaHHUKHU

[loHsATHE MHOTOIpaHHMKA, OCHOBHBIE 3JEMEHThl MHOI'OTPAaHHUKA, BBINYKJIbIE M HEBBITYKJIbIE
MHOI'OTPaHHUKH; Pa3BEPTKA MHOTOTpaHHUKA. [[pu3Ma: n-yroiapHas npu3Ma; rpaHd U OCHOBAHMS ITPU3MBI;
mpsiMasi ¥ HakJIOHHAs NpU3Mbl, OOKOBas W TOJHAs TNOBEPXHOCTh Npu3Mbl. [lapannenenunesn,
IIPSIMOYTOJIBHBIA TapaJuIeNICNIANe] W ero cBolcrBa. Ilupammpa: n-yronpHas nupaMujaa, IpaHd U
OCHOBaHUE MUPAMU/IbL; OOKOBAS U MOJIHAS IOBEPXHOCTH MUPAMU/IbI; TPABUIIbHASA U YCEUEHHAS MUPaAMUJIA.
OneMeHTbl npu3Mbl W nupamuiabl. I[lpaBuibHBIE MHOTOTpaHHMKH: IOHATHE  IPABUJIBHOIO
MHOI'OTPaHHUKA; IPaBUJIbHAS MpU3Ma U MPaBUIIbHAS NUpaMuUa; paBUIbHAs TPEYrojbHas NUpamMuaa u
NpaBWIBHBIN TeTpadap; KyO. IlpeacraBienne o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTAadp, AOACKAdAP U
ukocadap. CeyeHust IpU3Mbl U MIUPAMU/IBI.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, MPSIMOM, IMIIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B NUpaMUax, apauielenumenax, IpaBUiIbHbIX MHOTOTPaHHUKAX.

Brluucienue 51€MEHTOB MHOTOTPAHHHUKOB: pE&Opa, auaroHanw, yriael. [lmomans OGoxoBoOi
MOBEPXHOCTU M TIOJIHOM MOBEPXHOCTH HPSAMOM MPHU3MBI, IJIOLIAJb OCHOBAaHUM, TeopemMa 0 OOKOBOU
MOBEPXHOCTU MNpsAMOM mpusMmbl. [lnomans OOKOBON IMOBEPXHOCTH M IMOBEPXHOCTU IPABUILHON
MUpPaMHJIBI, TEOpeMa O TUIOMIaau yced€HHOU mupamuzbl. [lonstue o6 o0béme. OOBEM TUpPAMUIBL,
IIPU3MBL.

ITonoGHbIe Tena B nmpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMAASIMH MTOBEPXHOCTEH, 00bEMaMu
MO0/I00HBIX Tel.

11 KJIACC

Tena Bpamenus

[unuuapuyeckass  MOBEPXHOCTb,  OOpasyrollue  IMIMHAPUYECKOM  IMOBEPXHOCTH,  OChb
HWIMHJIPUYECKON MoBepXHOCTU. Llunuuap: ocHoBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yrolas U OCh;
IUIOIAb OOKOBOM M MOJHOM MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yoIIre KOHUYECKON MMOBEPXHOCTH, OCh U BEPITNHA KOHUYECKOMN
noBepxHocTu. KoHyc: OoCHOBaHME M BeplliMHA, OOpasymoomas M OCh; IUIOMAAb OOKOBOM M IOJHOM
MOBEPXHOCTHU. Y CEUEHHBINA KOHYC: 00pa3yrolIye U BHICOTA; OCHOBAaHUS U OOKOBasi HOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IJIoLIa b MOBEPXHOCTH ceprl. B3anmHoe pacnoioxeHue
cdepsl U MII0CKOCTH; KacaTelbHasl MJIOCKOCTh K cdepe; miomaib cepsl.

N300pakeHue Tes BpallleHUs Ha MII0CKOCTH. Pa3BEpTka MIMHApa U KOHYCA.

KoMOunanmu Ten BpalieHUsi 1 MHOTOTPAaHHUKOB. MHOTOrpaHHUK, ONMUCAHHBIA OKOJIO c]epsl;
cdepa, BMcaHHAs B MHOTOI'PaHHMK, WJIM TEJIO BPAILICHHS.

[Tonstue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEME MPAMOYTOIBLHOTO
napajienenunena u cieacTeus u3 He€. O0bEM nmnHapa, konyca. O0bEM 11apa u riomaasb chepsl.



[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUST MEXAY IUIOIAASMUA MOBEPXHOCTEH, 00bEMaMu
MMOIOOHBIX TE.

Ceuenus nuauHApa (MapajyieNbHO U NEPHEHAMKYISPHO OCH), CEUEHUs KOHyca (mapajuienbHOe
OCHOBAHHIO U NMPOXOJAILEE Yepe3 BEPIINHY), CEYEHNUs Iapa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha m10cKOCTH U B IpocTpaHcTBe. ClI0’KEHNE U BBIMUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOPA
Ha yucio. Pas3noxxkeHue BeKTopa 1o TpEM HEKOMIUIAHApHBIM BekTopaMm. [IpaBuio mapaimienenunena.
Pemenue 3ana4, cBA3aHHBIX C IPUMEHEHHUEM IIPaBUII AEUCTBUM ¢ BekTopaMu. [IpsmoyronbHas cucrema
KoopauHaT B npoctpaHcTBe. KoopanHatel Bekropa. [Ipocrelimme 3agaun B KOOpAUHATaX. YT0JI MEXAY
BeKTOpaMu. CKalIIpHOE IPOU3BEICHUE BEKTOPOB. BhIunciaeHne yriaoB Mexay NPsSMBIMU U TUNIOCKOCTSIMH.
KoopauHaTHO-BEKTOPHBIN METO/ TP PELIEHUH T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIbTATBI

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yJabTaThl OCBOCHHUS MpOrpamMmbl  ydeOHOoro mpenmera «MaTemaTHKa
XapaKTEPU3YIOTCS:

I'paxxnanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMK 00Yy4YaOIIerocs Kak akKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOTO OOIIECTBA, MPEICTABICHHEM O MAaTeMaTHYEeCKHMX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, IPOIeAyp TpaxkaaHCKOro o01iecTBa (BbIOOPHI, OIIPOCHI U MP.), YMEHHEM
B3aMIMO/ICHICTBOBATH C COIMATBHBIMUA HHCTUTYTAMH B COOTBETCTBHH C UX (PYHKIUSIMU U HA3HAYCHHUEM.

IIarproTnyeckoe BOCIMTAHUE:

Cc(OPMHPOBAHHOCTHIO POCCHIMCKON TPa)KAAHCKOM MICHTUYHOCTH, YBAXEHHUS K MPOIUIOMY U
HACTOSIIIEMY POCCHIICKOM MaTEeMaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTUKEHUSM POCCUICKHUX
MAaTEMAaTUKOB U POCCUMCKOM MAaTEMATUYECKOW IIKOJIbI, K MCIOJIb30BAHUIO ITUX JOCTHKECHUN B IPYTUX
HayKax, TEXHOJIIOTHSIX, cepax SKOHOMHUKHU.

JAyX0BHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAaHHEM JyXOBHBIX IEHHOCTEH POCCHUHCKOTO Hapoja; chOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUs, 3THYECKOI0 MOBEJACHHUS, CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAYKH U
JEeSITeNIbHOCThIO YIEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMYHUBOTO OYAYIIETO.

JcTeTH4YeCKoe BOCIIUTAHUE:

3CTETUYECKUM OTHOILIEHUEM K MHPY, BKJIIOYas 3CTETUKY MATEMaTUYECKHX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3a7ad, PEIMICHUH, PACCYKICHHI; BOCIPUUMYHBOCTHIO K MATEMATHYECKUM acCHeKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCHUTAHME:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MaTeMaTUYeCKUE 3HAHUS B MHTEpecax 370POBOrO U
Oe3omacHoro obpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO (370pOBOE IMUTAHHE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, pPeryispHas Qu3ndeckas aKTUBHOCTD); (HHU3HUECKOTO
COBEpUICHCTBOBAHMSI, IIPH 3aHATHUSAX CIIOPTUBHO-0310POBUTEIIBHOM JIESITEIbHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAHHUEM IIEHHOCTH TPYIOIIO0US; HHTEPECOM K pas3Iu4HbIM chepam
npodeccHoHaNbHON JESTENbHOCTH, CBA3aHHBIM C MaTEeMaTHKONM M e€ NPUIOKEHUSIMH, yYMEHHUEM
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymieil mpodeccuu U pealn30BBIBAaTH COOCTBEHHBIC >KU3HEHHBIC
IJTaHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEeMAaTUYECKOMY OOpa30BaHHMIO U CaMOOOpPa30BaHUIO Ha
MPOTSKEHUU BCEM KWU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEHNICHUHM MPAKTHYECKHX 3a7a4
MaTeMaTUYECKON HAIIPABICHHOCTH.

IK0JI0TrNYeCKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTHIO  JKOJOTMUECKON  KYIbTYypbl, TIOHHMMaHHWEM BIUSHUS  COIHAIBHO-
SKOHOMHUYECKHX TMPOIIECCOB HA COCTOSTHUE TTPUPOIHON M COLIMAIBHON Cpeibl, 0CO3HAHUEM TI100aTbHOTO
XapakTepa HKOJIOTMUYECKUX MpoOsieM; OpHUeHTalueld Ha TMpPUMEHEHHWE MaTeMaTHYeCKUX 3HaHWM s
perieHus 3a1a4 B 00JaCTH OKPYXKaIoIIel Cpeibl, TUIIAaHUPOBAHMS TIOCTYITKOB U OIEHKH UX BO3MOHBIX
IIOCJIEICTBUM I OKPYXKAIOILEH CPEBI.

[{eHHOCTH HAYYHOTO MTO3HAHUSA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd W OOIIECTBEHHOW MPAKTHKH, TOHMMaHUEM MaTEeMaTUYeCKOW HAayKH Kak c(epbl deToBeUYeCKOi
JEATEIIbHOCTH, JTAloOB €€ Pa3BUTHUS U 3HAYMMOCTH I PAa3BUTHS LIMBUIIM3ALMU; OBJIAJCHUEM S3BIKOM
MAaTeMaTUKH W MaTEeMAaTHYECKOW KYyJIbTYpOll KaK CpEJACTBOM IIO3HAHUS MHPA; TOTOBHOCTHIO
OCYILECTBJIATH MPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTh UHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI



MeramnpeaMeTHble pe3yabTaThl OCBOGHHS MporpamMmbl ydeOHoro mnpeamera «MaremaTHka

XapaKTCPU3YIOTCA OBJIaJCHHUEM YHHUBCPCAJIbHBIMU RO3HA6AME/IbHbBIMU ()eﬁcmeu}mu, YHUBEPCATbHbIMU
KOMMYHUKAMUBHbIMU c)eﬁcmewmu, YHUBEPCANbHbIMU PECYIAMUBHBIMU oeticmeusimu.

1) Vuueepcanvnvie no3nasamenvuvle Oeticmgus, obecneuusarom Gopmuposarue 6a308bix

KOCHUMUBHBIX NPOYecco8 00yuarowmuxcs (0ceoeHue Memoo08 HNO3HAHUSL OKPYICAIOWe20 Mupa,
npuMeHeHue 102U4eCKUX, UCCIe008aAMeNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).
Ba3oBble JJoruuyeckue AelicTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEeMAaTUYECKUX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEXIy NOHATHAMH;, (HOPMYIHpPOBaTH OMNpENCICHUsS MOHATUN; yCTaHABIMBAaTh
CYIIECTBEHHBIN NpPU3HAK KiacCH(UKalMK, OCHOBAaHUS i OOOOIIEHHS W CpaBHEHHs, KpUTEPUHU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATh, (POPMYITHPOBATH U PEOOPA30BBIBATE CYKACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHEIC,
€IMHUYHBIC, YaCTHBIC U OOIIKE; YCIOBHBIC;

BBISIBJISITh MaTE€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeuHsi B (akTax, AaHHBIX,
HAONIIOJICHUSAX U YTBEPXKACHUSX; MpeljaraTh KPUTEPUM [JIs BBISABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JIeJ1aTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, I€yKTUBHBIX U UHIYKTUBHBIX YMO3aKIIFOUECHHI],
YMO3aKJIFOUEHUH 110 aHAJIOTUU;

MIPOBOJUTh CaMOCTOSITEIbHO JOKa3aTelIbCTBA MAaTeMAaTUYECKUX YTBEPKIEHUHM (MpsiMble U OT
MIPOTUBHOTO0), BBICTPANBaTh apryMEHTALINIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIC CYKJICHUS U BHIBOIBI;

BBIOMpATH CIIOCO0 pelieHus yueOHoil 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIlICHUs, BHIOMPATh
HauboJee MOAXOAAIIUN C YIETOM CAMOCTOATEIbHO BBIICTICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTeabcKue AeiicTBHUS:

WCIIOJIb30BATh BOMPOCH! KaK UCCIIEIOBATEIbCKUII HMHCTPYMEHT TMO3HAHUS; (POPMYIHPOBATH BOIIPOCHI,
(bUKCUpYIOIIME TMPOTUBOpPEYHE, MPOOJIEMY, YCTAaHABJIMBAaTh HMCKOMOE M JaHHOE, (HOpMUPOBATH
TUINOTE3Y, apIYMEHTUPOBATH CBOIO IIO3UIIUIO, MHEHHUE,

MPOBOJIUTh CaMOCTOSTEIBHO CILUIAHMPOBAHHBIA 3KCIIEPUMEHT, HCCIICJOBAHUE [0 YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBJICHHS, MPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXIY
00BbeKTamMu, SIBJICHUSIMU, TTPOIIECCAMH;

caMoCTOSITeNFHO  (hopMynupoBaTh 00OOIIEHUS ¥ BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaAOIIO/IEHNUs, WCCIEOBaHMS, OLIEHWBATh JTOCTOBEPHOCTH IOJYYEHHBIX PE3YyNbTaTOB, BHIBOJIOB U
0000IIEHNI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TAKXKE BBIIBUTATh MPEIATNOIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmeii:

2)

BBISIBJIATH 1€(UIMTHI HH(OPMAIIMY, TaHHBIX, HEOOXOIUMBIX Ul OTBETA HA BOIIPOC U JJISl peIIeHUs
3ajauu;

BbIOMpPATh MHPOPMALIMIO U3 UCTOUHUKOB PA3IMYHBIX TUIIOB, aHAJIU3UPOBATh, CUCTEMAaTU3HPOBATh U
MHTEPIPETUPOBATH HHPOPMALIUIO PA3TUUHBIX BUJIOB U ()OPM Ipe/ICTaBICHUS;

CTPYKTYypUpOBaTh HH(MOpMaINIO, MPEACTaBIATh €€ B pa3iInyHbIX (opMmax, WIUIIOCTPUPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENIEHO C(OPMYITMPOBAHHBIM KPUTEPHSIM.
Yhueepcanvuvie KOMMyHUKamMugHble Oelicmeus, 00ecneyusam cQopmMupo8aHHOCMb COYUATbHBIX
HABbIKOG 00YYAIOUJUXCHL.

Oo0menmne:

BOCIPUHUMATH U GOPMYIINPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIIOBUSMU U IEJIIMU OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS
10 XO/ly PEIICHU 3a/1a4l, KOMMEHTUPOBATh NIOJYyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYX/I€HHUs 3aJ1aBaTh BOIIPOCHI 110 CYLIECTBY OOCYXJ1aeMOW TEMBI, IPOOJIeMBbl, pelaeMoi
3a/lauM, BBICKA3bIBaTh HJEH, HAIEJICHHbIE HAa TMOMCK PELICHMs; COIMOCTaBISATh CBOM CYXKIEHHUS C
CYXJIEHUSIMH JIPyTUX YYaCTHUKOB JUAloOra, OOHapy)XHWBaTh pa3jIMYUe U CXOJCTBO MO3MLUH; B
KOPPEKTHOH (popMe GopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;



® MPEJACTAaBIIATH  PE3YNbTaThl  pELICHUS  3a/auyd, OJKCIEPUMEHTAa, MCCIEJOBAaHUS, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (pOpMAT BBICTYIUICHUS ¢ YYETOM 3ajad MpPE3eHTAllMd U OCOOCHHOCTEH
ayTUTOPHUH.

CotpyannuecTso:

® TIOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHAHON W MHIUBUIYaTbHOU pabOThI IPU pELICHUH
y4eOHBIX 3a/ay; MPUHUMATh LEJb COBMECTHOM JESATENIbHOCTH, IUIAHUPOBATH OPTaHHU3AIHI0
COBMECTHOH pabOTHhI, pacrpenesiaTh BUIbl padoT, JOrOBapUBaThHCs, 00CYKIaTh MPOLIECC U PE3YNIbTaT
paboThl; 00001IaTh MHEHUST HECKOJIBKHX JIIOJICH;

® y4acTBOBATh B IPYHIOBBIX opmax paboTsl (00CyxaeHusi, 0OMEH MHEHH, «MO3TOBBIC IITYPMbD» U
WHBIC); BBIIOJHATH CBOIO YacTh pabOTHl M KOOPJMHHUPOBATH CBOU ACWUCTBHUS C IPYTMMHU UYJICHAMHU
KOMaHJbl; OILICHMBATh KayeCTBO CBOEr0 BKJIaJa B OOHMI MNPOAYKT 1O KPUTEPHUSIM,
cOpMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

3) Vuusepcanvnvie pecynamuensie oelicmsus, obecneyusarom )opmMuposanue CMulClo8bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuszaums:

® COCTaBJIATH IUJIaH, AJITOPUTM PEIICHUS 33/1a49H, BEIOUPATh CIIOCO0 PEeIICHHS ¢ Y4ETOM UMEIOIINXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHHIA
¢ yaéToM HOBOH MH(OpPMAITHIH.

CaMOKOHTPOJIb:

® BIAQJECTh HABBIKAMU ITO3HABATEIBHON pe(ICKCHMH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHH H
MBICTMTEIBHBIX MPOILECCOB, UX PE3yIbTaTOB; BIAJETh CHOCOOAMH CaMOIPOBEPKH, CaMOKOHTPOJIIS
mpolecca 1 pe3ysibTaTa pelieHusl MaTeMaTH4eCKON 3a/1auH;

® MpEeNBUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUH 3a7a4d, BHOCUTh KOPPEKTHBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HANJCHHBIX OMIMOOK, BBISBICHHBIX
TPYAHOCTEN;

® OICHMBATHh COOTBETCTBHE pPE3yJbTaTa IEIW M YCIOBHUSAM, OOBSCHATH NMPUYMHBI JOCTH)KCHUS WIIH
HEIOCTIKEHHS PE3yJIbTATOB JACATEIBHOCTH, HAXOMUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJBbTATbBI

10 KJIACC

OnepupoBarh MOHATHAMU: TOUKA, MPsSMasi, INIOCKOCTb.

IIpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX MPH PEIICHUN T€OMETPUUYECKUX 3a/1ay.

OnepupoBarh NOHATUAMU: MapaIEIbHOCTh U MEPHIEHAUKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH.

KnaccuguupoBaTh B3aUMHOE PacHoOI0XKEHHUE IPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHUSMU: IBYTPaHHBIN Yrojl, FpaHu IBYTPaHHOIO yIJia, pedpo ABYTPAHHOIO YIJIa;
JMHENHBIN yroj IBYIPaHHOIO YIJIa; TpajgycHas Mepa ABYTPAHHOIO YyIJIa.

OnepupoBaTh HOHATUSMU: MHOTOI'PAHHUK, BBITYKJIBIA U HEBBIMYKJIbIM MHOTOTPAHHUK, JIEMEHTHI
MHOT'OTpaHHUKA, IPABUJIbHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIMpaMMJia; MPU3MA, MPSIMOYTOJbHBIN
napaiesnenunes, Kyo).

KnaccuunupoBate MHOTOTpaHHUKHM, BbIOMpask OCHOBaHUS JUIsl KiIacCHU(PHUKAUU (BBITYKJbIE U
HEBBIMYKJIbIE MHOTOTPAHHMKH; IPaBWIbHBIE MHOTOTPAaHHUKHW; TPSAMBIE W HAKJIOHHBIE IPU3MBI,
MapajuIeJICTUIIC B ).

OnepupoBaTh NOHATHAMU: CEKYIasl INIOCKOCTh, CE4EHNE MHOTOTPaHHUKOB.

OOBACHATH IPUHITUTIBI TIOCTPOCHUS CEUCHHM, UCTIOIB3YSI METOJI CIIE/OB.

CTpouTh ce4eHnss MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBIMOIHATH (BBIHOCHBIE) IUIOCKUE YePTEkKHU
U3 PUCYHKOB IIPOCTHIX OOBEMHBIX QUTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXXJIEHHE T€OMETPUYECKHMX BEIMYMH MO oOpaslaM MM alropuTMam,
MIPUMEHSIS] U3BECTHbIE AHAJTUTHUYECKUE METO/IbI IIPU PEIIEHUU CTaHJApTHBIX MaTeMaTUYECKUX 3aJlad Ha
BBIYHCJIEHUE PACCTOSHUN MEXy IBYMs TOUKAaMH, OT TOUYKH 10 MPSAMOH, OT TOUKH 10 INIOCKOCTH, MEKIY
CKPEIMBAIOIUMUCS TPSIMBIMHU.



Pemate 3amaun Ha HaXOXKJICHHE T€OMETPUYECKHUX BEJIWYMH IO o0Opa3laM WM alropuTMam,
IIPUMEHSISI U3BECTHBIC AHATTUTUYECKUE METOBI IIPU PEIIECHUN CTaHJAPTHBIX MaTEMATHYECKUX 3a7ad Ha
BBIUHCJICHUE YTJIOB MEXKIY CKPEIIMBAIOIIMMUCA MPSIMBIMU, MEXIY NPSAMOW U IUIOCKOCTBIO, MEXKAY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Bbruucnare 00bEMBI M IUIOIIAAM IMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpH3Ma, MUPaMUAA) C
IpUMEHEHHEM (OpMYJ; BBIYMCIATh COOTHOLIEHHS MEXIy IUIOIIAJsMH I1OBEPXHOCTEH, 0O0BEMaMu
M0I0O0OHBIX MHOTOTPAHHUKOB.

OnepupoBarh NMOHATHAMHU: CUMMETPHUS B IIPOCTPAHCTBE; LEHTP, OChb M IJIOCKOCTH CUMMETPUU;
LEHTP, OCh U TNIOCKOCTh CHMMETPHH (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATE M HHTEPHPETHPOBATh HMH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKaX.

ITpumensaTh reoMeTpudeckue HhakThl JUIsl peIIeHUs] CTEPEOMETPHUECKUX 3a/1a, IPEIoIararoIux
HECKOJIbKO LIIaroB PEIICHHs, €CII YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

[IpuMeHsTh MpOCTEUIINE IIPOrPAMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a1a4.

[IpyBoaUTE IpPUMEPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE W JKU3HM, PACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B UCKYCCTBE.

IIpuMeHsTh ONY4YEHHBIE 3HaHUS HA [IPAKTUKE: aHAIM3UPOBATh PEAIbHbIE CUTYallUU U IPUMEHATh
W3yYeHHBIC TIOHATHS B TPOILECCE MOMCKA PEHICHUS MaTeMaTHYeCKH C(HOPMYITMPOBAHHOW MPOOIIEMBI,
MOJIEJIMPOBaTh peajbHbIE CUTYyallud Ha S3bIKE T'€OMETPUHU, HUCCIEIOBATH IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAHUEM TI'E€OMETPUYECKUX IMOHATHM M TEOpeM, ammapaTra ajreOphl, pellaTh MPaKTUYECKHE
3a/1a4M, CBA3aHHbBIC C HAXOKICHUEM F€OMETPUYECKHUX BEIIMUYUH.

11 KJIACC

OnepupoBarh TOHATHUSAMH: WIMHAPUYECKAs TTOBEPXHOCTh, OOpa3yoNUe UINHIAPUICCKOM
MOBEPXHOCTH; LWIMHJP; KOHUYECKasl MMOBEPXHOCTh, 0Opa3yIONIe KOHHMYECKON MOBEPXHOCTH, KOHYC;
cepuyeckas TOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJTYYCHHUS TEJ BPAIICHUSI.

KnaccudummpoBats B3aiMHOE pacmoyiokeHue chepsl U MIOCKOCTH.

OnepupoBaTh NOHATHUSMU: IIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CErMEHTA; IIapOBOH
CIIO, OCHOBAHHME IIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CIIOS; MIAPOBON CEKTOP.

Boruncnsate 00bEMBI M TUIOIMIAAM TOBEPXHOCTEH TEN BpAIICHHs, TEOMETPUUYECKUX Tel C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIIMCAHHBIM B chepy U OMUCAHHBIA OKOJIO chepsl;
cdepa, BIIMcaHHAs B MHOTOTPAHHUK HJTU TEJIO BPAIICHUS.

BbrancnsaTe COOTHOIICHHS] MEXKAY TUIOMIAIIMU TOBEPXHOCTEN U 00bEMaMU MTOTOOHBIX TE.

N300paxaTh n3ydaembie GUTYpPHI OT PYKH U ¢ IPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (DUTYD: BHJ CBEPXY,
cOOKY, CHH3Y; CTPOUTB CEUCHHS TEJI BPALICHHUS.

W3Bnekatb, WHTEPIPETHUPOBaTh U NPeoOpPa3oBbIBaTh HHMOPMALMIO O MPOCTPAHCTBEHHBIX
TCOMETPHUYECKUX PUTYpax, MPEJACTABICHHYIO Ha YePTEKaxX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B POCTPAHCTBE.

BBITIONTHATE JIEWCTBUS CIIOKECHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKEHHUS BEKTOpa Ha
YHCII0, 00BACHATH, KAKUMU CBOMCTBAMH OHU O0JIaaloT.

[TpuMeHSITh MpaBUIIO apajuIeIICITHIIC/IA.

OnepupoBarh MOHITUSIMHU: ACKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YrOJd MEXIY BEKTOpaMH, CKAJSPHOE IPOHM3BEIACHHE
BEKTOPOB, KOJUTMHEAPHBIE U KOMITJIAHAPHBIE BEKTOPBHI.

HaxomuTh cymMMy BEKTOPOB W TIPOHM3BEICHHE BEKTOpa HA YHCIO, yroJl MEXKIY BEKTOpaMH,
CKaJISIpHOE MPOU3BECHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3a/1aBaTh IIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpumensTh reomeTpudeckue GakThl s PEMICHUS CTEPEOMETPUUYECKUX 3a7ad, PEANONaraoInx
HECKOJIBKO IIaroB PeIIeHHUS, €CIIM YCIIOBUS TPUMEHEHUS 3aJIaHbl B IBHOH (opMme.



Pemrates npocreiime reoMeTpu4ecKue 3a1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOIO METO/IA.

Pemats 3a1a4n Ha 10Ka3aTeIbCTBO MATEMATUYECKUX OTHOIICHUH U HAXO0KIEHUE T€OMETPUUECKHUX
BEJIMYMH IO 00pa3laM WIH aJropuTMam, MPUMEHssI U3BECTHBIE METO/bI MPH PEIICHUH CTaHJIAPTHBIX
MaTEeMaTHYECKHX 3a1ad.

[IpuMeHATH IpOCTENIINE IPOrpaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIL[MOHHBIE CHUCTEMBbI
IIPY PELICHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBOgUTE IIpUMEPBHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U KU3HU, PACIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPHUH B HCKYCCTBE.

IIpuMeEHATH MOJIyYEHHBIE 3HAaHUS HA NIPAKTUKE: aHAIIM3UPOBATh PEAJIbHBIC CUTYALMU U IIPUMEHSTh
U3yYEHHBbIE TOHATHS B IMPOLIECCE MOMCKA PEIICHUs MaTeMaTHYecKu C(HOpMYIMPOBAHHON MpoOIIEMBl,
MOJICJIINPOBATh pEalbHbIE CHUTyallUd HA S3bIKE TIE€OMETPUH, HCCIEAOBATh ITOCTPOEHHBIE MOJEIU C
UCIOJIb30BAHUEM T€OMETPUUYECKHX IOHATUH M TeOopeM, ammapara aireOpsl; pelarb NPaKTHYECKUe
3a/1a4y, CBA3aHHBIEC C HAXO0KICHUEM I'€OMETPUUECKUX BEIIMUUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KITIACC
K
Ne HaumeHnoBaHue pa3/aesioB U TeM AMHCCIBo 'lacIL)B I DJIeKTpOoHHbIE (HU(POBHIE)
n/m IporpamMmsl Bcero p;)gloTpr(:m’HHe p;)g:)liplmeckne o0pa3oBaTejibHbIE PecypChbl
1 BBeneHue B cTepeoMeTpuio 10 https://m.edsoo.ru/S2X6T9S4N
2 Hpsnbie K ILIOCKOCTH B POCTPAHCTBE. 12 1 https://m.edso0.ru/A4FAT4A1Q
[TapannensHOCTh MPSMBIX U TNIOCKOCTEH
3 Hepriett MKy IAPHOCTS MPAMELX 1 12 https://m.eds00.ru/H6S9B2H3C
MJI0CKOCTEN
4 VYTl MEXAY NPAMBIMU U IIJIOCKOCTSAMU 10 1 https://m.edsoo.ru/V1P7V405P
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/HAT8TOO3J
6 OOBEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
7 [loBTOpEeHME: ceueHust, pacCTOSIHUS U YIJIbl 4 1 https://m.edsoo.ru/YOB4Q4U6W
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KUIACC

KounuectBo yacos
Ne n/m HaumeHoBaHue pa3jiesioB U TeM K 0 DyekTpoHHbIE (IU(POBbIE)
B NMPoOrpaMmblI Bcero p;;oTTI::HBHHe p;’g::;quec'me o0pa3oBaTejibHbIE PeCypChI
1 Tena BpaieHus 12 https://m.edsoo.ru/S5Z2P7HSN
2 OO0BEMEI TET 5 1 https://m.edsoo.ru/U2Z5G4Q9N
3 BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1 https://m.edsoo.ruw/K7Z1X5A7E
4 Hosropenme, O6O6meHI:Ie’ 7 1 https://m.edsoo.ru/T4AM8POISF
CUCTEeMAaTH3alHsl 3HAaHHH
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




INIOYPOYHOE IIJTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE OHSTHS CTEPEOMETPHUH: TOUKA, MPsMasl,
IJIOCKOCTh, MpocTpaHcTBO. [IpaBuna nzoOpaxenus
Ha PUCYHKaX: H300pakeHUs IJIOCKOCTEH,
MapajuIeNbHBIX IPSIMbIX (OTPE3KOB), CEPEANHbI
OTpe3Ka

IlonsTus: MEpeCCKaromurecs mI0CKOCTH,
MEPCCCKAOIUCCA ITpsAMasd U IJIOCKOCTb

KoaudecTBO 9acoB

Bcero

KonTpoabubie  [IpakTudeckue
padoThI padoThI

Jara
U3yYeHH S

DJIeKTPOHHbIE HU(POBBIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edso00.ru/S0S2Y9027Z

https://m.edsoo.ru/N8VSJOH6P

IlonsTus: MEpeCCKaromurecs mI0CKOCTH,
MEPCCCKAOIUCCA ITpsAMasd U IJIOCKOCTb

https://m.edsoo.ru/U212H4R9X

3HaKOMCTBO C MHOTI'OI'paHHUKaMU, I/1306pa)KCHI/Ie
MHOTI'OIrpaHHUKOB Ha pUCYHKaAX, Ha TPOCKIIMOHHBIX
JepTeiKax

https://m.edsoo.ru/N4W7I0ASS

HauanbHble cBefeHus 0 KyOe U nupaMue, ux
pa3BépTKU U Moaenu. CedeHns MHOTOI'PaHHUKOB
HavanbHble cBeieHus 0 KyOe U nmupamujie, ux
pa3BEépTKU U Mojenn. CedeHns MHOTOITPaHHUKOB

https://m.edsoo.ru/D3G0U4V6T

https://m.edsoo.ru/C7R7N3P7Z

[TousiTHE 00 aKCHOMATHYECKOM IMOCTPOCHUU
CTCPCOMCTPHU: AKCUOMBI CTCPCOMCTPUU U
CICOCTBUA N3 HUX

https://m.edsoo.ru/YSR6S2W4D

10

[TonsiTHe 06 akCMOMaTUYECKOM OCTPOEHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOESHUU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

[TonsiTre 06 akCMOMaTUYECKOM TOCTPOEHUHU
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBHS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

https://m.edsoo.ru/Y1T1U8YSS

https://m.edsoo.ru/U9F1IN7T3X




Bzaumuoe PAaCIOJIOKCHHUC IPAMBIX B ITPOCTPAHCTBE!

11 | mepecekarouecs, napajuiebHbIE U https://m.edsoo.ru/Q4H1S4S9C
CKPEILMBAIOIINECS TPSIMbIE
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

12 | mpocTpaHCTBE: MapaljieIbHbIC IPSMbIC B https://m.edsoo.ru/BOHON6ROT
IIPOCTPAHCTBE; MAPAJIEIHOCTD TPEX MPSIMBIX
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B

13 npocrtpanctse: [lapannenbHoCTh IPSIMON U https://m.edsoo.ru/U4B514D0O
IJIOCKOCTH

14 | Yrubl ¢ COHanpaBI€HHBIMU CTOPOHAMU https://m.edsoo.ru/O9F7F7S7L

15 | VYron mexay npsSMbIMHU B TPOCTPAHCTBE https://m.edsoo.ru/M2W6K4M1C

16 | Yron mexay nNpsMbIMU B IPOCTPAHCTBE https://m.edsoo.ru/U4P7UONSC

17 [TapannenbHOCTb MIOCKOCTEN: apaslieIbHbIe https://m.edsoo.ru/W5I H7V1H
IJIOCKOCTH

18  CoiicTBa napajiesbHbIX IIJIOCKOCTEN https://m.edsoo.ru/V3CIAOLOE

19 [Ipocreiimue mpocTpaHCTBEHHBIE PUTYPHI HA https:/m.edsoo.ru/K2B6X6Z6F
IUIOCKOCTH: TETpadp, Ky0, mapasuienenumnesn

20 | TloctpoeHue ceueHuit https://m.edsoo.ru/C3U4V3ISK

21 | IloctpoeHue cedeHmit https://m.edsoo.ru/VOJ4J9P1L
Kontponbnas padota o teme "lIpsimbie u

22 | mnockoctu B mpocTpaHcTse. [lapamiensHocTh https://m.edsoo.ru/L4I8D3P1J
MPSIMBIX U MJIOCKOCTEN"

73 [lepneH IUKyYNSIpHOCTH MPSAMOM U MIOCKOCTH: https://m.edsoo.rw/GIL6LTUIT
NIEPIEHIUKYJISIPHBIE IPSIMBIE B IPOCTPAHCTBE

4 [IpsiMble mapaienbHble U MepHeHINKYISPHbIE K htps://m.edso0o.rw/N20302C3R
IJI0CKOCTH

75 [Ipsimble napasuienbHbIe U TEPIIEHANKYISPHbBIE K https://m.edsoo.ru/ESESZSRAW
IJIOCKOCTH

26 Ipu3HaK nepreH Ky IAPHOCTH MPAMOY H https://m.edsoo.ru/C4F9P3B6C
IJI0CKOCTH

7 [Ipu3Hak nepneHMKyIIpHOCTH MPSIMON U https://m.edsoo.r/EGRAR202)
IJI0CKOCTH

28  Teopema 0 mpsIMO EPIICHIUKYIISIPHON TITIOCKOCTH https://m.edsoo.ru/S8U6GIO4R




29 Teopema 0 NpsIMON NMEPIEHAUKYISAPHON IIIOCKOCTH https://m.edsoo.ru/L7F8S0I6D

30 Teopema 0 NpsIMOii MEPIICHIUKYISIPHON IIIOCKOCTH https://m.edsoo.ru/O7LAV3ID6U
[leprieHAUKyYNIAp U HAKIOHHBIE: PACCTOSTHHE OT

31  TOYKM A0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 110 https://m.edsoo.ru/R7P7D2B27Z
IJIOCKOCTH
IleprienAMKyIAp U HAKIOHHBIE: PACCTOSIHUE OT

32 | TOYKH J10 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 https://m.edsoo.ru/V7O1R9G6M
IJIOCKOCTH
IleprienAMKyNIAp U HAKJIOHHBIE: PACCTOSIHUE OT

33 | TOYKH /10 IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 https://m.edso0o.ru/S0Q9Z5D9X
IJIOCKOCTH
[leprieHAUKYNIAp U HAKIOHHBIE: PACCTOSIHHE OT

34 | TOYKH /10 IJIOCKOCTHU, PACCTOSIHUE OT MPSAMOM 110 https://m.edso0o.ru/S6G8J9U0O0
IJIOCKOCTH

35 YTIIb1 B IPOCTPAHCTBE: YrOM ML MPAMOH 1 https://m.edsoo.ru/Z4J2E9W3F
IJIOCKOCTBIO

36 ;lrifp AHHBIA YTOI, JMHEHHBI YTOI ABYIPARHOTO https:/m.eds00.ru/COX9F9B 1 H

37 }{[r?;rpaHHHH YTOTL, JIMHCHHRIM YTOT ABYTPAHIOro https://m.edsoo.ru/A3Y2P8PI9R

33 [leprieHAUKYIAPHOCTH MIOCKOCTEH: MpH3HAK https://m.edsoo.rw/Z1L1LAWOO
MEPIIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEH

39 [eprieHAUKYIAPHOCTH MIIOCKOCTEH: NpH3HaK https:/m.edsoo.rw/F3K7GTB3Z
NEePIEHAUKYISIPHOCTH JBYX MJIOCKOCTEN

40 [leprieHAUKYIAPHOCTH MIOCKOCTEH: MpH3HAK https://m.edsoo.ru/POOTH2S4U
MEPIIEHIUKYISIPHOCTH JIBYX IJIOCKOCTEH

41  Teopema o TpEX NEpHEHIUKYIIApAX https://m.edsoo.ru/Y8YOR3X7G

42  Teopema o TpEX MmepHeHIUKYIIpax https://m.edsoo.ru/F8W6G 114K

43 | Teopema o0 TpEX MepHEHIUKYISIPAX https://m.edsoo.ru/E7TW7R1NSK
KonTponbHas padora no temam

44 "llepneHIUKYISIPHOCTD MPSAMBIX U INIOCKOCTEN" U https://m.edsoo.ru/X5U3G6KSF

"VYrael Mexy NpsIMBIMU U TUIOCKOCTSIMH"




45

46

47

48

IloHsTHE MHOTOIpaHHUKA, OCHOBHBIE AJIEMEHTHI
MHOTI'OI'PaHHHKA, BBIITYKJIbIE U HEBBITYKJIbIE
MHOT'OTPaHHUKH; Pa3BEPTKAa MHOIOI'PAaHHUKA

[Ipu3ma: n-yronpHas npu3Ma; rpaHd U OCHOBAaHHUS
IIPU3MBI; IpsIMasi U HAKJIIOHHAs IPU3MbI; OOKOBas U
IIOJIHAs! TIOBEPXHOCTh IIPU3MBI

[Tapannenenumnen, NpaMOyTroJIbHBIN
napajuleJIenuIe] U ero CBOMCTBa

[Mupamua: n-yroiapHas nupaMmujia, TpaHu U
OCHOBaHUE MUpPaMUbl; OOKOBas U MOTHAS
MMOBEPXHOCTh MUPAMU/IBI; MPABWIIbHAS U yCEUEHHAs
nMpamuia

https://m.edsoo.ru/K4P319C8T

https://m.edsoo.ru/B5SV5V7J1]

https://m.eds0o0.ru/O1YSN7C5G

https://m.edsoo.ru/EOP3T7B8Q

49

50

IIpaBUIbHBIE MHOTOIPAHHUKU: ITOHATHE
IIPAaBUJILHOIO MHOTOI'PAHHMKA; ITPAaBUJIbHAS ITPU3MA
U [IpaBUJIbHAS TUPAMU/A; IIPABUIIbHAS TPEYrOJIbHas
MUpaMyUIa ¥ PaBUIIBHBIN TETPadaAp; KyO
[IpencraBnenue o MpaBUIbHBIX MHOTOTPAaHHUKAX:
OKTadJIp, JOJAEKAdAP U UKOCASP.

https://m.edsoo.ru/PSD7S5W2N

https://m.edsoo.ru/Q1D7D1T&8B

51

52

53

CI/IMMeTpI/IH B IIPOCTPAaHCTBEC: CUMMCTPUA
OTHOCHUTCIIBHO TOYKH, HpHMOfI, IIJIOCKOCTH.
ONEeMEHTBI CUMMCTpPUHU B ITUpaAMUIAX,
napajiiejacnuieaax, mpaBUujIbHbIX MHOTIOI'paHHUKAX

Beruucrienue 31eMeHTOB MHOTOIpaHHHUKOB: pEOpa,
JMaroHaJlu, yIJibl

[Tnomans 60KOBOI MOBEPXHOCTH M MOJTHOM
MOBEPXHOCTHU MPSMOM PU3MBI, IIOIIA/1b
OCHOBaHMH, TeopeMa 0 OOKOBOM MTOBEPXHOCTH
IIPSIMOM TIPU3MBI

https://m.edsoo.ru/H6H3K8Y2V

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

https://m.edsoo.ru/Q7L2K9F3R

54

[Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH
MIPaBUJILHON MUPAMUJIBI, TEOPEMA O IUIOIIAIH
OOKOBOI TOBEPXHOCTH YCEUEHHOHN MUPaMUIbI

https://m.edsoo.ru/Y9D4A9IMOX

55
56

Kontponbras padota mo teme "MHOrorpaHHUKH"

ITonsaTre 00 00BEME

https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/SSH2N6I170

57

O06BEM TUpaMuIbI

https://m.edsoo.ru/V8QSA2P2L

58

O0BEM nupamMubl

[UR W (NS w—

https://m.edsoo.ru/Y 1Z6B6I8C




59  O06BEM upamMuab! 1 https://m.edsoo.ru/R6WOVSI3N
60 | OO0BEM mupamMubl 1 https://m.edsoo.ru/J1V6I2C7M
61  OOBEM pHU3MBI 1 https://m.edsoo.ru/ZOE6GI9A8Q
62 | OO0BEM npu3MBbI 1 https://m.edsoo.ru/T6P703L5M
63  OO0BEM pHU3MBI 1 https://m.edsoo.ru/M5G4J509U
64 Kourpombiai padora no reme "OOLEML 1 https://m.eds00.ru/GOPOS7M6B
MHOTOI'PaHHHKOB
65 [ToBTOpeHwue, o6o6meHe CHCTEMaTH3aINs 3HAHUH. 1 https:/m.cdsoo.ru/C2RTAGB1E
[TocTpoeHne ceyeHnii B MHOTOTpaHHUKE
[ToBTOpeHue, 0000IICHHE CUCTEMATHU3AIUS 3HAHHIA.
66 Brruuciienue PAcCTOSIHUIL: MEXY IBYMs TOUKaMH, 1 https:/m.edsoo.ru/M6TIOLGTC
OT TOYKH JIO IPSIMOH, OT TOYKH JI0 TFIOCKOCTH,
MEX]y CKPEITUBAOIIUMUCS MPSMBIMU
67 | HWtoroBasi KOHTpOJIbHAs paboTa 1 https://m.edsoo.ru/O6W904C4F
[ToBTOpeHue, 0000IICHHE CUCTEMATHU3AIUS 3HAHHIA.
6y  DPIUMCICHHC YIJIOB: MEK Y CKpEIMBAIOIHMHCH 1 https:/m.eds00.ru/C6J 1P206S
TPSMBIMH, MY MPSIMOM U IIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIIIOB MEKAY IJIOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 KUIACC

Ne KosmnuecTBo yacos
u/n Tema ypoka B K . Hara DJIeKTpoHHbIe HU(pPOBbIE
cero  ROHTPOIBHBIE  LIPAKTHYIECKHE  ,avgeypg  ofpasoBaTebHBIE PECYPCBI
padoThI padoThI

Cdepa u map: HeHTp, paanyc, IuaMeTp; IIoLaib

1 dep P+ HICHTD, Patyc, 2 P> ta 1 https://m.edsoo.ru/Y7S2X9Y 1D
MOBEPXHOCTHU Cepsl
B K K ;

5 3aMMHOE PACIOJIOXKEHHE CPephl U TIIOCKOCTH; 1 https://m.edsoo.ru/Y 1L6L309W
KacaresbHasl INIOCKOCTh K cdepe; mIomaas chepbl
N306pakenue cdepsl, mapa Ha TIOCKOCTH.

3 p $epu1, map 1 https://m.edsoo.ru/F9Z1J5V2M
CeueHnus mapa
Hunuaapudeckas MOBEPXHOCTb, 00pa3yrolne

4 LWIMHPUYECKON TTOBEPXHOCTH, OCh 1 https://m.edsoo.ru/T4X8R6S5P
UMIMHIPHUYECKON TOBEPXHOCTH
Hunuaap: ocHoBaHUS 1 OOKOBasi TOBEPXHOCTb,

5 o0pa3yrolas U 0Ch; IJIOMAAb OOKOBOW U TIOJTHOM 1 https://m.edsoo.ru/T3I0T9EOD
MMOBEPXHOCTHU
N3o0pakeHue MUIMHIPA Ha TUIOCKOCTH. Pa3BépTKa

6 HHTHHADA. CeiquHﬂ LR ADa (HHOCKE) CTIO, 1 https://m.edsoo.ru/S3AWIM1K8N
napajuieNbHON WU NepIeHANKYIIPHON OcH
HUAITUHIPA)
Konnueckast moBepxHOCTh, 00pa3yromme

7 KOHMYECKOU ITOBEPXHOCTH, OCh U BEPIIMHA 1 https://m.edsoo.ru/PSF6Z919X
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHMe U BepiIuHA a ast M OCh;

8 OHYC: OCHO © 11 BEpIIIHA, obpasyrom 0ck; 1 https://m.edsoo.ru/R8ZSE7C2T
TIJI0IA b OOKOBOM U MOJHOM MOBEPXHOCTH
VYceu€Husiii KoHyC: 00pa3 V€ U BBICOTA;

9 Y SpasyIon : 1 https://m.eds00.ru/N5SD8T8T4]
OCHOBaHUs U OOKOBasi TOBEPXHOCTh
N300paxkeHne KoHyca Ha MIOCKOCTH. Pa3BépTka
koHyca. CeueHus KOHYyca (TIOCKOCTHIO

10 Y § yea ( ’ 1 https://m.edso0.ru/I4D8U2M2W
napajuiebHOM OCHOBAHHIO, U TIIOCKOCTBIO,
MIPOXOJISIIEeH Yyepe3 BEpIINHY)

11  KomOuHarus Ten BpalleHuss 1 MHOTOTPaHHHUKOB 1 https://m.edsoo.ru/O4E3T6W0OD
M K a i OK ;

jp  Muororpasmu, onucanmbiii oxono chepsi; cpepa, https://m.edsoo.ru/J IKSFSC2A

BIIMCaHHAasg B MHOI'OI'PAHHUK WJIM B TCJIO BpalllCHUA




ITonsatue 00 00BéMme. OCHOBHBIE CBOMCTBA 0OBEMOB

13 Ter https://m.edsoo.rt/QOWS5V2D4Y

14  OOBEM muIMHApa, KOHYCa https://m.edsoo.ru/N4K3R2H3I

15 OO6bEm mapa u wiomaab chepsl https://m.edsoo.ru/N4Z000K3V
[TonoOuebIe Tena B npoctpanctBe. COOTHOMICHUS

16  Mexay IJIomaasIMH MMOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/H3R3M2N9R
MOTOOHBIX TET

17 K(')'HTPOJIBHaSI p%60Ta o temMam "Tesna BpaieHus https://m.edsoo.r/I717I0K5Z
u "O0bembl Tel

18  BekTop Ha MJIOCKOCTHU U B MPOCTPAHCTBE https://m.edsoo.ru/X9K2X00Q4E

19 | CnoxeHue U BBIYUTAHUE BEKTOPOB https://m.edsoo.ru/Z3S9D1F7/W

20  YMHOXXEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/B6MICOH8G

71 Paznosxenue BekTopa 1o TpéM HEKOMILIAHAPHBIM https:/m.edsoo.ru/J 1 ZSDSZAK
Bektopam. [IpaBuiio mapannenenunena

22 Peerme 3va Aat, f BASAHHDIX € [PUMCHCHICM https://m.edsoo.ru/Z0J2C1G2L
MIpaBUJI ICCTBUM C BEKTOpaMu

73 KoopanHaTHO-BEKTOPHBIN METO/I MIPH PEIICHUN https://m.edsoo.r/NOQ4H2D20
T€OMETPUUYECKHX 3a/1a4
[IpsimoyronbpHast cucTeMa KOOpIUHAT B

24 mpoctpanctBe. KoopauHartsl BeKTOpa. https://m.edsoo.ru/R21.4B154Q
[Ipocreiimme 3aga4m B KOOpAUHATAX

ps | Yrom Mesxiy BekTopamu. Ckansproe https://m.edso0.r/Q7R3Q6DIT
MIPOU3BE/ICHNE BEKTOPOB

DG | DBIMHCIICHIE YITOB MY MPAMBIMIL 1 https://m.edsoo.ru/N6I1F1V3X
TIJIOCKOCTSIMHU

27 Konrponbnas pabora no TeM?, Bexropsi https://m.edsoo.ru/D2J7VTFTW
KOOpPJUHATHI B IPOCTPAHCTBE
[ToBTOpeHme, 06001IeHNE U CUCTEMATH3AIUS

28  3nanuil. OCHOBHBIE GUTYPHI, HAKTHI, TEOPEMBI https://m.edsoo.ru/E7B6D4D6U
Kypca TUTAaHUMETPHH
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS

29  3uanmil. OcHOBHBIC (GUTYPHI, HAKTHI, TEOPEMBI https://m.edsoo.ru/OSWIN3WSH

Kypca IIaHUMETPUHI




[ToBTOpenue, 0000IIeHNE U CUCTEMATH3aIH

30  3HaHwMil. 3a/1a4d MVIAHUMETPUU U METOJIbI UX 1 https://m.edsoo.ru/H2HSNOROQ
perieHus
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

31  3HaHwMil. 3a/1a4d IVIAHUMETPUU U METOJIbI UX 1 https://m.edsoo.ru/NOT3S8F4A
perieHus
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS

32 3nanuil. OcHOBHBIE GUTYPHI, HAKTHI, TEOPEMBI 1 https://m.edsoo.ru/ASC3N2J5C
Kypca CTepeOMETPUH

33 | HroroBas KOHTpobHas paboTa 1 https://m.edsoo.ru/YOX8ROF9J

34  [lostopenne, obodmenne u cucremarusais 1 https://m.edsoo.ru/T6X6ESKTI
3HAHUHI

OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34




MPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30OBATEJIbHON ITPOI'PAMMBI

10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJabTarta

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeHero 001ero 00pa3oBaHus

7

['eomeTrpus

7.1

OHepI/IpOBaTB IOHATHUAMU: TOYKaA, IIpsAMast, IMIOCKOCTh

7.2

7.3

7.4

HpI/IMeHHTB AKCUOMBI CTCPEOMCTPUU MW CICACTBUA H3 HHUX IIPU PCUHICHUHA
reOMCTPHUYCCKUX 3aaa4

OnepupoBarh MOHATHSAMHU: NAPAUICIBHOCTh W MEPHEHAUKYISIPHOCTh MPSIMBIX M
MIOCKOCTEH
KnaccudpumupoBars B3aUMHOE PACIONOXKEHHE TMPSIMBIX H  IUIOCKOCTEH B
MPOCTPAHCTBE

7.5

OnepupoBaTh NOHATUSAMHU: ABYTPAaHHBIM yrojl, TPaHd ABYIPAHHOTO yria, pebdpo
JIBYTPAaHHOI'O yIja, JIMHEWHBIM Yroys JBYTPAaHHOrO yrIjla, TpajycHas Mepa
JBYTPAHHOI'O yria

7.6

1.7

OnepupoBarb  NOHATHSAMM:  MHOTOIDAHHHUK,  BBIIYKIBIH W HEBBITYKJIBIA
MHOT'OTPaHHUK, 3JIEMEHTbl MHOTOTPAaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK
PacriozHaBaTh  OCHOBHBIE  BHUJbl  MHOTOTPAaHHUKOB  (MHUpamujaa, ImpusMa,
IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)

7.8

KHaCCI/IQ)I/IHI/IpOBaTL MHOT'OI'paHHHKH, BBI6I/Ipa$I OCHOBaHHA [OJId maccmbnxaunn
(BI)IHYKJIBIG N HCBBIITYKJIBIC MHOT'OT'PAHHUKH, ITPAaBUJIbHBIC MHOT'OI'PaHHUKHA, IIPSAMBIC
W HAKJIOHHBIC IIPU3MBI, napannenennnenm)

7.9
7.10

OHGpI/IpOBaTI) MMOHATHAMU: CCKYIIasd IMJIOCKOCTb, CCHCHNEC MHOT'OI'PAHHHUKOB

OOBACHITD IMPUHIMUIIBI ITOCTPOCHUSA CeUeHU MHOTI'OTPpaHHUKOB, HCIIOJIB3YsA MCTO/]
CJICI0B

7.11

CTpouTh ce4eHHsT MHOTOIPAaHHHKOB METOJIOM CJIEIOB, BBIIOJHATH (BBIHOCHBIC)
IUIOCKME YEPTEXU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYp: BUI CBEPXY, COOKY,
CHU3Y

7.12

Pemarsn 3ala4yi Ha HAaXO0XACHHUEC TCOMCTPHUYCCKUX BCIIMYUH 110 06pa3uaM N
alroputMaM, IMPHUMCECHAA HN3BCCTHBIC AHAJIMTHYCCKHUEC MCTOABLI IIPU PCIICHUU
CTAHAAPTHBIX MATEMATUYCCKHUX 3aJld4 Ha BBIYUCJICHUC paCCTO}IHI/Iﬁ MCKAY ABYM:A
TOYKaMH, OT TOYKH JO pr[MOﬁ, OT TOYKHU J0 INIOCKOCTH, MEKAY CKPCIIUBAIOIIUMHUCT
IIpsAMBIMHA

7.13

Pemate 3aaunm Ha HaxOXJE€HHE TIE€OMETPUYECKHUX BEJIMYMH MO oOpaslaMm WM
QIroOpuTMaM, TMPUMEHSS W3BECTHbIE aHAJIMTUYECKHE METOAbl MpPH PpELIeHUH
CTaHJApTHBIX  MaTEeMAaTHYEeCKUX  3aJad Ha  BBIYHCICHHE  YIJIOB  MEXIY
CKPEILMBAIOIUMUCS MPSIMBIMU, MEXKAY MPSIMON U MIIOCKOCTHIO, MEKTY IIIOCKOCTAMH,
JIBYTPaHHBIX YTJIOB

7.14

7.15

Beruucnsate 00bEMBI W TJIOIMIATXM  TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
MUpaMuia) ¢ IpUMeHeHHeM (OpPMYJ, BEIUUCIATH COOTHOIIEHUSI MEXKAY TUIOMIAASIMH
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX MHOTOTPAHHHUKOB

OHepI/IpOBaTI) MOHATHUAMU: CUMMETPUA B IPOCTPAHCTBE, LHCHTP, OCh U ITIJIOCKOCTH
CUMMCTpPUU, LHCHTP, OChb U IMIIOCKOCTb CUMMCTPUHU (I)I/Il“ypbl

7.16

W3BnekaTb,  NpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH  MHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETpUYECKUX (DUrypax, MPEICTABIECHHYI0 Ha YepTeXax U
PUCYHKaxX




[IpumensTh reomeTpuyeckue (axkThl ISl pElIeHUsT CTEPeOMETPUUYECKUX 3ajiad,

7.17 MIPEIIOJIAraI0IINX HECKOJIBKO IIAT0B PEIICHIS, €CIIH YCIOBHS MPUMEHEHUS 3a/IaHbI B
SIBHOM (hopme
718 [IpumensTH pocTeilliie  MpOrpaMMHBIE cpeactBa | 3JEKTPOHHO-
KOMMYHHKAITUOHHBIE CHUCTEMBI IIPH PEIICHUN CTEPEOMETPUICCKIX 3319
719 [IpuBoIUTE HpHMEphl MAaTeMaTHYECKHMX 3aKOHOMEPHOCTEH B MPHUPOAE M >KHU3HH,
pacno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[TpuMeHsITh TOTyYSHHBIC 3HAHUS HA MPAKTUKE: aHAM3UPOBATH pealbHbIC CUTYaIlUN
U TPUMEHSTh M3y4CHHBIC MOHSTHS B MPOIECCEe MOUCKA PELICHUsT MaTeMaTHYeCKu
790 chOpMyIUPOBAHHON MPOOJIEMBI, MOJECIMPOBATh pPEaJbHBIC CUTYAllMH Ha S3BIKE
reOMETPUHU, UCCIIEA0BATH TOCTPOSHHBIE MOJIEIIH C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX
MOHSATUN U TEOPEM, almnapara ajireopbl, pelarh IPaKTUYECKUE 3aa4u, CBSI3aHHbIC C
HAXO0XJICHUEM IT'€OMETPUUYECKUX BETUMYHH
11 KIIACC
Kon .
HpoBepAEMOro IIpoBepsiembie NpeMeTHbIE Pe3YJILTATbI 0CBOEHHS OCHOBHOI
pesyabTaTa 0o0pa3oBaTe/ibHOII MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus
6 ['eomeTpus
OnepupoBaTb NOHIATUAMHU: IIWUIMHIAPUYECKAss IOBEPXHOCTb, OOpasyrolue
6.1 [IHHIPAYECKOHN MMOBEPXHOCTH, IIHJIMHAP, KOHMYECKas IOBEPXHOCTH, 00pa3yroIIHe
KOHUYECKOW MOBEPXHOCTH, KOHYC, chepruyeckasi TOBEpXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHADP, KOHYC, cdhepa u map)
6.3 OOBSICHATDH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KitaccugunmpoBars B3auMHOE pacIoyiocKeHHE CEphl U INTOCKOCTH
OnepupoBaTh TOHSATHUSMHU: IIIAPOBOM CErMEHT, OCHOBAHHE CETMEHTa, BBICOTA
6.5 CErMEHTa, IIapOBOM CJIOW, OCHOBAHME ILIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJOA,
1IapOBOM CEKTOP
6.6 Berancnsate 00bEMBI M TUTOIIATN TOBEPXHOCTEH TEN BPAICHHS, TEOMETPUICCKUX
) TeN ¢ MpUMEeHEeHneM hopMyIl
6.7 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHHK, BIMCAaHHBIA B cepy M OMUCaHHBIN
) okoJio chepsl, chepa, BliMCaHHAsT B MHOTOTPAHHUK WM TEJIO0 BPAILIEHUS
6.8 BBIYHCIATE COOTHOIIGHUS MEXAY IUIOMIQJSMH TIOBEPXHOCTEH U 00BEMaMu
] MOJI0OHBIX TeN
6.9 N300paxath n3ydyaeMbie GUTYpHI OT PYKU U C IPUMEHEHHEM MPOCTHIX YePTEKHBIX
WHCTPYMCHTOB
6.10 BBIMOTHATE (BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTBHIX OOBEMHBIX
) buryp: BUa CBepXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIIEHUS
W3Bnekarb, uWHTEpHpeTUpOBaTH H  MpeoOpa3oBbIBaTh  WHGOpPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (DUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX
[TpuMeHsSTh TeoMeTpudeckue (aKTBl JUISl PEIICHUS CTEPEOMETPUUYCCKUX 3ajad,
6.12 MPEIOJIararoIIuX HECKOIBKO IIaroB PEIICHHUs, €CJIU YCIOBUS MPUMEHEHUS 3aJaHbl
B SIBHOU (popme
6.13 OrnepupoBaTh NOHIATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BBITIOTHATE TEHCTBUS CIIOKEHHSI BEKTOPOB, BBHIUUTAHUS BEKTOPOB M YMHOKCHUS
) BEKTOPA Ha YHUCII0, OOBSACHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaal0OT
6.15 [IpuMeHATh MpaBUIIO MapaUICIICIIUIIeIa IPU CIIOKEHNUN BEKTOPOB
6.16 OnepupoBaTh TOHSTHSIMH: JICKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOD,

MOAYJIb BCKTOpAa, PaBCHCTBO BCKTOPOB, KOOPAWHATBI BCKTOpA, YIroJl MCKAY




BEKTOPAMHU, CKaJIIPHOE MPOU3BEJCHIE BEKTOPOB, KOJUIMHEAPHbIE M KOMIUIAHAPHBIE
BEKTOPBI

Haxomuts CyMMy BEKTOpPOB M IIPOM3BEACHUE BEKTOpAa HA YHUCIO, YIOJ MEXIY

6.17 BEKTOpAaMH, CKaJsIpHOE NPOU3BEIACHUE, paCKJIaAblBaTh BEKTOpP IO JBYM
HEKOJJIMHEAPHBIM BEKTOpaM

6.18 3agaBaTh MJIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT

6.19 Pemate mnpocreillie reoMeTpuYecKue 3aJadyd Ha I[PUMEHEHHE BEKTOPHO-
KOOpPJMHATHOI'O METOJa
PemaTs 3amaun Ha JOKa3aTENbCTBO MAaTEMaTHYECKUX OTHOLIEHUN U HAXOXKICHHE

6.20 FeOMETPUUECKUX BEJIMYMH M0 00pasliaM WK alfOPUTMaM, IPUMEHSAS U3BECTHBIC
METO/Ibl IIPU PELIEHUH CTaHAAPTHBIX MATEMAaTUUYECKUX 3a]1a4

621 IIpuMenaTs  mpocTedmme  OporpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a]1a4

6.22 [IpuBoaNTH NpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HU,
pacro3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE
[IpumeHsTH NOMydyeHHbIE 3HAHUS Ha IPAKTUKE: aHAJIM3UPOBATh PEaIbHbIE CUTYallUH
Y NPUMEHSTh W3YUYEHHBIE TOHATHUS B IIPOLIECCE MOMCKA PEUICHUsT MaTeMaTH4YEeCKU

6.3 c(OpMYITHPOBAHHOW MPOOJIEMBI, MOJECIUPOBATh PEATbHBIC CHUTyallMd Ha S3bIKE

IeoOMCTpuUH, HCCICO0BATH IIOCTPOCHHLIC MOJCIN C HCIIOJIB30BaHHECM
TCOMCTPUYICCKUX MMOHATUH H TCOPECM, alllapara anre6pbl, peuiaTtb IPAKTHYCCKHEC
3a1a4M, CBA3AaHHLIC C HAXOXKIACHUCM I'COMCTPHUICCKUX BCINYNH




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

7

I'eomeTpus

7.1

7.2

OCHOBHBIC MOHATHUS CTEPCOMETPHHU. Tqua, npsAmMas, IIOCKOCTb, IMPOCTPAHCTBO. ITonstre 00
AKCUOMATHUYCCKOM IMMOCTPOCHUHU CTCPCOMCTPUU. AKCUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX

B3anmHOe pacnosiokeHue MNpsMBIX B IIPOCTPAHCTBE: IEPECEKAIOIIMECS, Mapajule/bHbIE U
cKpemuBamomuecss npsmele. [lapamienbHOCTh NPAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE:
napajulejibHble IPSMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTb TPEX MPSIMBIX, NMAapPAJUICIBHOCTD
IPSAMOM M IIIOCKOCTH. YIUIBI C COHAIIPaBICHHBIMM CTOPOHAMM, YIOJ MEXKIy IpSMBIMU B
npoctpancTBe.  IlapamienpHOCTH  IIIOCKOCTEH:  MapajUIeNIbHBIE  IUIOCKOCTH,  CBOMCTBA
napaieNbHBIX TIockocTei. [IpocTeiiie mpocTpaHncTBEHHBIE (DUTYPHI HA INIOCKOCTH: TETPASIP,
KyO, napajuiesenumes, HoCTpOeHUE CeUeHHM

7.3

7.4

[lepneHAUKyYISIPHOCTh TPSIMOM M IUIOCKOCTH: NEPIEHAUKYJSPHBIE MPSMBIE B IPOCTPAHCTBE,
MpsAMbBIE TIApAJUICIIbHBIE U MEPHEHIUKYISPHBIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH
OpsMOM M IUIOCKOCTH, TeOpemMa O NpsIMOM MEpHEeHIUKYISIPHOU IJIOCKOCTH. YTJbl B
MPOCTPAHCTBE: YroJd MEXKIYy NPSMOW M IUIOCKOCTBIO, JBYTPAHHBIA YroJy, JIMHEHHBIA Yroji
JIByrpaHHoro yria. lleprneHIuKynasip U HaKJIOHHBIE: pPAacCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosiHUE OT MPSIMOM JI0 TUIOCKOCTH, MIPOSKIHsI (PUTYPBI HA TUIOCKOCTh. [lepneHIUKYIISIPHOCTD
IUIOCKOCTEM: TpPHU3HAK NEPHEHAMKYJIIPHOCTH JABYX IIockocTed. Teopema o0  Tpéx
MEPIECHANKYIISIpax

[ToHsiTHE MHOTOrpaHHMKAa, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHWKA, BBIMYKJIBIE M HEBBINYKJIbIE
MHOI'OIPAaHHUKH, pa3BEPTKa MHOrorpanHuka. [Ilpusma: n-yronbpHas npu3Ma, rpaHd 1 OCHOBaHHUS
NpU3MBbI, TpsiMasi W HAKJIOHHAs TNPU3MbI, OOKOBasg U TIOJHAs TOBEPXHOCTh TPU3MBI.
[Tapannenenunesn, NpsIMOYTrOJbHBIN Napajuienenuneq u ero cpoicrea. Ilupamuna: n-yronpHas
nupamMujia, TpaHd M OCHOBAaHUE MHUPaMUIbI, OOKOBash W TIOJIHAS IMOBEPXHOCTH MUPAMU/IBI,
npaBUjbHAasl M Yycey€HHas MNHUpaMUla. OJEMEHTbl MNpU3Mbl W mnupaMujbl. I[IpaBuiibHbIE
MHOTOTPAHHUKH: MOHSTHUE MPABWIBHOTO MHOTOTPAHHUKA, MPAaBWIbHAS MPU3Ma U IPaBUJIbHAS
nUpaMuia, IpaBUIbHAS TPEYroJibHAs MUpaMUIa U MPaBUIbHBIN TeTpalap, kyO. [IpencraBnenue
0 TPaBWJIBHBIX MHOTOTPAaHHUKAX: OKTAdJp, AOJAEKadAp W uKocadapyrue CedeHus] MpU3MbI U
MpaMU/IbI

7.5

7.6

CI/IMMeTpI/IH B ITPOCTPAHCTBE: CUMMCTPHUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ, IJIOCKOCTH. DJIEMCHTHI
CUMMCTPUHU B IMIUpaMUJax, HapauICJICOuIcaax, mpaBujIbHbIX MHOTOIPaHHUKAX

Bbluucnenue 371€eMEHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriael. [lmomane GOKOBOIA
IIOBEPXHOCTH M IIOJIHOM IOBEPXHOCTH MPSMOM IPHU3MBI, IUIOIIAJb OCHOBAHWM, TEOpeMa O
OOKOBOW MOBEPXHOCTU MNpsiMON Tpu3Mbl. ITnomans GOKOBOI MOBEPXHOCTH M MOBEPXHOCTH
IPABWJIBHON NUpPaMUJbl, TEOpEMa O IJIOW@AAN yced€HHOM nupamuiabl. [Tonstue o6 oOwnéme.
O06BEM nupamMuIbl, IPU3MBI

7.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEXTY TUIOIMIAIMU TOBEpPXHOCTEH, 00bEMaMu
MMOJOOHBIX TEN

11 KJIACC

6

6.1

6.2

Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHUS

I'eomerpus

[Hunuuagpudeckass TOBEPXHOCTh, OOpa3yloIIMe MHJIMHIPHYECKOM TMOBEPXHOCTH, OCh
WIMHIPUYECKON moBepXHOCTH. [IunuHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTh, 00Opa3yrorast
1 OCh, TUIOMIAIh OOKOBOM M TIOJTHOM TTOBEPXHOCTH

Konnueckass mTOBEpXHOCTh, OOpa3yroOIIME KOHUYECKON TOBEPXHOCTH, OCh W BEpIIMHA
KOHWYeCcKoi mMoBepxHOCcTH. KoHyC: OCHOBaHHME W BepIlMHA, O0pa3yrolias M OCh, IUIOMIAIb




OOKOBOW M TOJTHOM TOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3ylolnue W BBICOTA, OCHOBAHUS U
OOKOBast MOBEPXHOCTh

Chepa wm map: ueHTp, paamyc, TUAMETp, IUIOMIAIL MOBEpXHOCTH cdepbl. BzanmHoe

6.3 pacnosoxeHue cepsl U IIIOCKOCTH, KacaTeabHas INIOCKOCTh K cepe, miomaab chepsl

6.4 UM3oOpakeHue Ten BpallleHUs Ha IJIOCKOCTH. Pa3BEépTKa MMIMHIpA U KOHYCa

65 KoMOuHammu ten BpalieHus ¥ MHOTOTPaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIN OKOJIO C(hephl,
cdepa, BliucaHHasi B MHOTOTPAHHUK, WM TEJIO BpallleHus
[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBAa 00BbEMOB Tell. Teopema 00 00bEME MPSAMOYTOITBHOTO

6.6 mapaenenunena u cieactsus u3 He€. OO0BEM mUIMHApa, KoHyca. OOBEM I1apa  IJIONIAb
chepsl

6.7 [Tono6uble Tena B mpocTpancTBe. COOTHOUICHHS MEXTY IIJIOLIAASIMU TOBEpXHOCTEH, 00bEMaMu

) MOAOOHBIX TE

6.8 Ceuenust nuIMHIpa (MapajljIesIbHO U NMEPIEHAUKYIISIPHO OCH), CEYEHMsI KOHYca (IIapajulesIbHOe
OCHOBAHUIO U MPOXO/IIEe Yepe3 BEepIINHY), CeUeHHUs 1apa
BexTop Ha mimockoctd u B mpocTpaHcTBe. ClokeHHE M BBIYUTAHHE BEKTOPOB. YMHOXKEHUE

6.9 BexkTOopa Ha uyucio. PasnoxeHue BekTopa Mo TpEM HEKOMIUIaHapHbIM BekTopaMm. [IpaBuio
napajuienenunena. Pemenue 3aiay, CBA3aHHBIX C IPUMEHEHUEM MPABUI JEHCTBHI C BEKTOpaMH
[IpssMmoyronbHas cucreMa KoopAauHaT B npoctpaHcTBe. Koopaunatel Bekropa. lIpocreiimue

6.10 33@UH B KOOp/MHATAX. Yron mexnay Bekropamu. CKansipHOE MPOU3BEACHUE BEKTOPOB.

Beruucnenue yrioB Mexay NpsAMbIMH U IUIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METOX NpU
pELICHUU T€OMETPUYECKUX 3a1a4




ITPOBEPAEMBIE HA EI'S 1O MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHMA OCHOBHOMU OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHET'O OBLIETO
OBPA3OBAHUA

Kon
NpoBePsIEMOro
TpeOoBaHMS

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpelHero 001ero 00pa3oBaHus

Bnanenne wmeromamu J0Ka3aTeNbCTB, AJITOPHUTMAMH pEIICHUS 3alla4; YMCHHE
(dbopMyIHpOBaTE U ONEPUPOBATH HMOHATHAMH: OIpEIesIeHHE, aKCHOMa, TeopeMma,
CIIC/ICTBUE, CBOMCTBO, NPHU3HAK, 0KA3aTEIbCTBO, PABHOCHIBHBIC (DOPMYIMPOBKH;
OPUMEHSATh MX; YMEHHE (QOpMYyJIHUpOBaTh OOpaTHOE H  MPOTHUBOIMOJIOKHOE
YTBEpXKIEHHE, TMPUBOJUTH TPUMEPHl M KOHTPIPHUMEPHI, HCIOIb30BATh METO]]
MaTeMaTHYeCKOM WHIYKIMM; TPOBOAMTH JIOKAa3aTEJIbHBIE PACCYKICHHUS TpU
pelieHUH 3a/1a4, OIICHUBATh JIOTMYECKYIO IMPABHIBHOCTh DPACCYXJICHUH; yMEHUE
ONEpPUPOBATh  TMOHSATHSAMHU:  MHOXECTBO, MOJMHOXECTBO, OIEpallMd  Haj
MHOXKECTBAMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBCHHBINM ammapar s
OIMCAHMS PEATBHBIX MPOIECCOB U SBJICHUN U MPHU PELICHUHU 33/1a4, B TOM YHCIIE U3
JIPYruX Y4eOHBIX NPEAMETOB; YMEHHUE OIEPHPOBATH MOHATHAMHU: rpad), CBA3HBIM
rpad, aepeBo, MUK, rpad Ha TUIOCKOCTH, YMECHHE 33J]aBaTh M OMHUCHIBATH Tpadbl
pa3IMYHBIMH CITIOCOOAMU; MCIIOJIb30BaTh rpadbl IPHU PEHICHUN 33124

YMeHue onepupoBaTh MOHATHSAMU: HATypaJbHOE YHCIIO, LIEJI0€ YUCIO, CTENEHb C
LebIM TI0Ka3aTesIeM, KOPEHb HaTypaJlbHOM CTENEHHU, CTENEHb C PalMOHAIBHBIM
IoKa3aTejieM, CTEeNeHb C JeHCTBUTEIbHBIM IOKa3aTelieM, JorapudM 4ucia, CUHYC,
KOCHHYC M TAaHI'€HC IPOU3BOJIBHOTO YHUCIIA, OCTAaTOK 10 MOIYJII0, PALUOHAIBHOE
YHCII0, UPPALMOHAIEHOE YKMCIIO0, MHOKECTBA HATYPAJIbHBIX, 1I€JIbIX, PAlMOHAIBHBIX,
JEHCTBUTENBHBIX YHCEN; YMEHUE UCTI0Ib30BaTh IPU3HAKHU JI€TUMMOCTH, HAUMEHBIINH
001Kt AenuTeNb U HauMEeHbIee o01ee KpaTHOe, alropuT™ EBkiinaa npu peeHun
3aJ1a4; 3HaKOMCTBO C Pa3IMUHbIMU MO3ULIIMOHHBIMUA CUCTEMaMU CUMCIIECHUS; YMEHHE
BBINOJIHATH BBIYUCIEHUE 3HAYCHUH U IIpeoOpa30BaHuUsl BBIPAKEHUM CO CTENEHIMU U
norapudmamu, mnpeoOpa3oBaHUs APOOHO-PALMOHAIBHBIX BBIPAKEHUN; YMEHHE
ONEpPUPOBATh TMOHATHSMHU: MOCIEIOBATENIBHOCTh, apupMeTHyYecKas IMpOrpeccus,
reoMeTpuuecKasl — Imporpeccus, OECKOHEYHO  YOBbIBAIOIlas  TIeoMeTpudecKas
IIPOrpeccus; yMEHHME 3a/aBaTh IOCIEA0BATEIbHOCTH, B TOM YHCIE C IOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHE ONEPUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSDKEHHBIE KOMIUIEKCHBIE YHMCIIAa, MOAYJb M apryMEHT KOMIUIEKCHOTO 4YHca,
¢dopma 3amucH KOMIUIEKCHBIX dYHcen (TeoMeTpuyeckas, TPUTOHOMETpHYEcKas U
anredpanveckas); yMeTb IPOU3BOIUTE apU(PMETHUECKUE JEHCTBUS C KOMIUIEKCHBIMU
YHCIaMU; IPUBOAUTE IPUMEPHI UCIIOJIB30BaHMsI KOMIUIEKCHBIX YHCEIT; OIIEpUpPOBaTh
MOHATUSMU: MaTpula 2x2 u 3x3, onpeneiauTenb MaTPUILIbl, T€OMETPUUECKUI CMBICI
OIIpEACIIUTEIS

YMeHue  omepupoBaTh  MOHATUSAMHU:  palUOHAJbHBIE,  HPPALMOHAIBHBIE,
MOKa3areabHble, CTENIEHHbIE, JTIorapu(MUUYecKue, TPUTOHOMETPUYECKUE YPAaBHEHUS U
HEpPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH IOHATUSAMHU: TOXKIECTBO,
TOXJIECTBEHHOE IIpeoOpazoBaHue, ypaBHEHNE, HEPABEHCTBO, CCTEMa ypaBHEHUN U
HEPABEHCTB, PaBHOCWJIBHOCTh YPAaBHEHUM, HEPABEHCTB U CHCTEM; YMEHHUE pEIIaTh
YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBbI C MOMOILIBIO PA3IUYHBIX MPUEMOB; peIIaTh
YPaBHEHUsl, HEPAaBEHCTBA U CHCTEMBI C I1apaMETPOM; IPUMEHATh YypaBHEHUS,
HEpaBEHCTBA, WX CHCTEMbI /JIs pElIeHUs MaTeMaTHYeCcKUX 3aJady M 3aJad U3
pa3nuyHbIX 001acTell HAyKH U peabHOM KU3HU

YMeHue onepupoBaTh NOHATUSAMH: (QYHKIUS, YETHOCTh (PYHKIUH, TEPUOJIUYHOCTD
(GyHKIUM, OrpPaHUYEHHOCTh (QYHKIUH, MOHOTOHHOCTb (YHKIHMH, SKCTPEMYM
¢byHKIMM, HaumOonblllee W HauMEHblee 3Ha4eHUs (QYHKLIUU Ha TPOMEXKYTKE,
HenmpepbiBHasi (QyHKLHMSA, acUMNTOTHl Tpaduka GYHKIUH, TepBas MU BTOpas




npou3BoHAs (YHKIIUHU, TEOMETPUUYECKUM U (DU3WYECKUA CMBICI MPOU3BOIHOM,
nepBooOpasHasi, OnpeAenEHHbI HHTETpall; YMEHHE HaXOAUTh aCUMIOTOTHI rpaduka
(GYHKIMW; yMEHHE BBIYUCIATH MPOU3BOJIHBIC CYMMBI, TIPOU3BEICHUS, YACTHOTO U
KOMIIO3ULIMU (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTelbHOW K rpaduky (QyHKIHH;
YMEHHE HAaXOJWTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA, YMEHHE HCIIOJIb30BaTh
MIPOU3BOIHYIO JUIS UCCIIEAOBAHUS (DYHKIMI, HAXOAUTh HAUOOJIBIINE U HAUMEHBIIIHE
3Ha4YeHUs1 (YHKIMK; CTPOUTH TPaGHUKH MHOTOWICHOB C UCIIOIB30BaHUEM arapara
MaTeMaTHYeCKOT0  aHalu3a; MPHUMEHATh MPOM3BOMHYIO JJISI  HAXOXKICHHA
HAWTYYIIEerO PEHICHUs B NMPUKIIAJHBIX, B TOM YHCJIE COIMaIbHO-DKOHOMHYECKHX U
(bu3MUECKUX 3aa4ax; HaXOJUTh TUIOMIAIN U 00BEMBI (DUTY C MIOMOIILI0 HHTETPANIa;
NPHUBOAUTH  NPUMEPHl  MATEMATHYECKOTO  MOJCIUPOBAHHS C  [TOMOIIBIO
Qg QepeHIranbHbIX YpaBHEHUH

YMeHue omnepupoBaTh MOHATUSAMH: Tpapuk QGyHKUUH, oOpaTHas (QyHKIMS,
KOMITO3MLUS QYHKIUH, TMHEIHAs QyHKIUS, KBagpaTHIHas pyHKIMs, paliioHaIbHAsS
¢byHKUIMsA, cTeneHHas (YHKIUS, TPUTOHOMETpUYEeCKHe (YHKLIUHU, OOpaTHBIC
TpUTOHOMETpHYEeCKHEe (YHKIMH, IOKa3aTeslbHass W JorapudmMuueckas QYHKIHH;
YMEHHE CTPOHUTh TpadUKd H3YYEHHBIX (YHKIWH, BBITOIHATH MPEOOpPa3OBaHUS
rpagukoB (QYHKIMHA, HCHONB30BaTh Tpaduku JUIsi W3y4eHUs IPOLECCOB U
3aBUCHMOCTEH, TIPU PEIICHUH 3aJad M3 JPYrHX Y4eOHBIX NPEIMETOB U 3a/1ad U3
peanbHON KHM3HM; BBIpaXaTh (opMyramMH 3aBUCHMOCTH MEXKIy BEIHYHHAMU,
UCIIOJIb30BATh CBOMCTBA U rpadMK QyHKIUH Ui pelIeHNs] ypaBHEHHUI, HEPAaBEHCTB
U 3a7a4 C IapaMeTpaMy; M300pakaTb Ha KOOPAMHATHOM IIJIOCKOCTH MHOKECTBA
pelIeHuil ypaBHEHU, HEPAaBEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 3a/1a4l Pa3HbIX TUIIOB (B TOM YKCJIE HA MPOLIEHTHI, J0IH
W 4acT, Ha JBW)KEHHUE, paboOTy, CTOMMOCTh TOBAapOB W YCIIYT, HAJIOTH, 33aJa4d W3
o0lacTH  ympaBJIeHUs] JIMYHBIMH U CEMEHHBbIMH (UHAHCAMHU); COCTaBIAThH
BBIPQKEHUS, YpAaBHEHUS, HEPABEHCTBA U HX CUCTEMBbl [0 YCJIOBUIO 3aJayH,
UCClIeI0BaTh MOJYYEHHOE PElICHNEe U OLEHUBATh MPaBI0NOA00HOCTbh PE3yJIbTATOB;
YMEHHE MOJIEIUPOBATh peajbHble CUTYallud Ha S3bIKE MATEMaTUKH; COCTABIISATH
BBIDQKCHUS, YpPAaBHEHWUS, HEPABEHCTBA W HX CHUCTEMBI 10 YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJEIN C HCIOJIb30BAHMEM ammapara ajureopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YyIbTAT

YMeHue omnepupoBaTh IMOHATUSAMHU: CpeiHee apudmMeTHueckoe, MeaHaHa,
HaumOoJbllee W HauMEHbllee 3HA4YEeHUs, pa3Max, AUCIEepPCHUs, CTaHIapTHOE
OTKJIOHEHHE 4YHCJIOBOro HaOopa; YyMEHHE M3BJIEKATh, WHTEPHIPETHUPOBATH
nH(pOpMalMI0, TMPEJICTaBICHHY0O B Tabmuuax, Ha JAdarpaMmax, rpadukax,
OTPaKAIOIYK0 CBOMCTBA peajbHBIX IIPOLECCOB M SBJICHWM; TNPEACTaBIATH
MH(OPMALIMIO C TOMOIIBI0 TAOJIMIl M JUarpaMM; MCCIEI0BaTh CTATUCTHYECKHE
JaHHbIE, B TOM YHUCJIe€ C NPUMEHEHUEM TIpaUuyecKUX METOJIOB U AIIEKTPOHHBIX
CpeACTB; TIpaUUecKu HCCIEN0BaTh COBMECTHBbIE HAOMIONEHHS C IOMOILBIO
JyarpamMm paccerBaHUs U JIMHEHHOW pErpeccuu

YMeHue onepupoBaTh MOHATHUSAMH: CIyYallHBIH ONBIT U CIy4aiiHOe COOBITHE,
BEPOATHOCTh  CIy4YailHOrO COOBITHS; YMEHHME BBIUUCISATH BEPOSITHOCTH C
UCTOJb30BAaHUEM TpapUUECKUX METO/M0B; MPUMEHATh (OPMYJBl CIOXKEHUS H
YMHOKEHUSI BEpOsTHOCTEH, GopMyIy MOIHON BeposiTHOCTH, (opmyny beprymnwu,
KOMOMHATOpHbIE (aKThl U (POPMYJIBI; OLIEHUBATh BEPOSITHOCTU pEAIbHBIX COOBITHIA;
yMEHHE ONepUpoBaTh MOHATHSIMH: CIy4ailHass BeJNWYMHA, pacIlpeneeHue
BEPOATHOCTEN, MaTEMaTUYECKOE OKUIAHNE, JUCTIEPCUS U CTAHIaPTHOE OTKIIOHEHHE
CIly4aiilHOM BeJWYMHBIL, (YHKIUU paclpeleleHus] U IUIOTHOCTH PaBHOMEPHOTO,
II0Ka3aTeIbHOTO0 U HOPMAJIBHOIO PACIpPEAEIEHUI; YMEHUE UCIOIb30BaTh CBOWCTBA
M3YYEHHBIX paclpeaeNeHul [l pelleHus 3aa4; 3HAKOMCTBO C MOHSTHSIMU: 3aKOH
OONBIIMX 4YHCET, METOAbl BBIOOPOYHBIX HCCIEIOBAaHUN; YMEHHE MPHBOIHUTH
MIpUMEpHI MPOSIBIEHUs] 3aKOHA OOJIBIIUX YHCEN B NMPUPOIHBIX U OOLIECTBEHHBIX




SIBJICHUSIX; YMEHHE OIEpUPOBATh IMOHATHUSIMH: COYETAHHE, NEPECTAHOBKA, YHUCIIO
COYETAaHWH, YHCIO TMEepecTaHOBOK; OMHOM HpIOTOHA; yMEHHE NPUMEHSTH
KOMOMHaTOpHble (aKThl M PacCyKIEHHsS JJis pelleHus 3a/ady; OLIEHUBATh
BEPOSITHOCTH pEAbHBIX COOBITUH; COCTAaBIIATH BEPOSTHOCTHYIO MOJAEIh H
MHTEPIPETUPOBATH MMOTYYEHHBIN pe3yabTaT
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YMeHue onepupoBaTh MOHATHSAMM: TOYKa, IpsiMas, IUIOCKOCTb, NPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YIJIA, IUIOCKUM YTOJ1, ABYTPAHHBIN Yo, TPEXTPaHHBIA yroJl,
CKPEILMBAIOIINECS NPSAMBIE, NApaUICIbHOCTh M NEPHEHIUKYIAPHOCTh IPSIMBIX U
IIJIOCKOCTEM, yroJl MEXAYy NPSAMBIMH, YIrOJI MEXAY HPSIMOW U INIOCKOCTBIO, YIroJl
MEXNY IUIOCKOCTSMH, PACCTOSIHME OT TOYKHM JO IUIOCKOCTH, PACCTOSTHUE MEXKAY
IPSIMBIMH, PACCTOSTHUE MEXIY IUIOCKOCTSMH; YMEHUE UCIOJIB30BATh IIPU PEILICHUU
3aja4 U3y4yeHHbIe (DAKTHI U TEOpEeMbl IJIAHUMETPUH; YMEHUE OLICHUBATh Pa3Mephl
O00BEKTOB OKPYXKAIOIIEr0 MHpA; CTPOUTh MATEMaTHYECKHE MOJEIH C MOMOIIBIO
TE€OMETPUUYECKUX IOHATHI M BEJIMYMH, PEIATh CBS3aHHBIE C HUMH IIPAKTHYECKHE
3a/1a41

YMeHue ornepupoBaTh HOHATUAMU: IUIOWEAAb  QUIYphl, 00BEM  (Urypsl,
MHOTOTPaHHUK, TPaBUJIbHBII MHOTOTPAHHUK, CEUYEHHWE MHOTOIPAHHHKA, KYO,
napajuiefienunes, npu3Ma, nupamua, purypa u mnoBepXHOCTh BpallleHUs, IUIHHID,
KOHYC, 11ap, cdepa, miomaas chepbl, IIOmaab HOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYCa, [MUIMHIpPA, 00bEM Kyba, MpSIMOYToJIbHOTO Mapalljiesenumneaa, TUpaMuIbl,
MPU3MBbl, LIUJIMHAPA, KOHYyca, 11apa, pa3BEPTKAa MOBEPXHOCTH, CEUEHHUs KOHYca U
UUWJIMHApPA, NapajUieibHble OCH WM OCHOBAaHUIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IIIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUeHNEe MHOTOTPaHHUKA,
M300pakaTh MHOTOTPAaHHUKH, (PUTYPBI U TIOBEPXHOCTH BpAILIEHHUs, UX CEYCHUS, B TOM
Ylyclie C IIOMOIIBI0 3JEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHATH CBOWCTBA
reOMETPUYECKUX  (UTYp, CaMOCTOATEIbHO  (OPMYIUPOBATH  OMpPEICICHUS
M3Yy9aeMbIX QUTYD, BBIIBUTATH THIIOTE3bI O CBOWCTBAX U MIPU3HAKAX T€OMETPUICCKUX
¢buryp, 000CHOBBIBaTh WJIM OMPOBEPraTh MX; YMEHHE MPOBOAUTH KiacCU(DUKAIHIO
¢buryp mo pa3nMyHBIM NpPU3HAKAM, BBIOJIHATH HEOOXOIMMBIC JIOTIOJTHUTEIBHBIC
IIOCTPOEHHUS
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YMeHue omnepupoBaTh MOHATHSAMHU: JABMKEHHE B IPOCTPAHCTBE, MapalieIbHBIN
MEPEeHOC, CAMMETPHUS Ha TUIOCKOCTH W B TIPOCTPAHCTBE, MIOBOPOT, MpeoOpa3oBaHue
noj1o0us, NoAoOHbIe GUTYpHl; YMEHHE paclio3HaBaTh paBHbIE U M0JI00HBIE (DUTYPHI,
B TOM YHCJI€ B NIPHUPOJE, UCKYCCTBE, apXUTEKTYpPE; UCTIOIH30BATH TE€OMETPHUYECKHE
OTHOIICHMS TPH PELICHUHU 3ajay; HaXOAUTh I'€OMETpPUUYECKHE BEIUYMHBI (IUIMHA,
yroJ, Iioniaab, 00bEM) MPH PElIeHUH 3aJad U3 JPYTUX y4eOHBIX MPEIMETOB U U3
peanbHON KHM3HM; YMEHHE BBIYUCIATH T'€OMETPUUYECKHE BEIMYMHBI (JJMHA, yrod,
wionaab, 00bEM, IJIOIAAb MOBEPXHOCTH), HCMOJIb3Ysl U3Y4YEHHbIE (DOPMYJBl U
METO/bl, B TOM 4YHCJE: IUIOIAAb IOBEPXHOCTH NHMPaMUAbl, HPU3MBI, KOHYCA,
HWIMHApA, TUIom@aab chepbl; 00bEM KyOa, MPSMOYroJBLHOTO IMapaljiesienuIesa,
NUpaMUJBI, TPU3MbI, [WIMHIpA, KOHYCa, IIapa; YMEHUE HAaXOAWTh OTHOLICHUE
00bEMOB MOAOOHBIX (HUTYD

VMmenune OIICPHUPOBATE IOHATUAMM: IMPAMOYTOJIbHasA CHUCTEMa KOOpAWHAT, BEKTOP,
KOOpAWHATBI TOYKH, KOOPAWHATEI BEKTOPA, CYMMa BEKTOPOB, ITPONU3BCICHUC BCKTOPA
Ha 4YUCJI0, Ppa3JIO’KCHHUE BCKTOpA IO 6331/ICY, CKaJIApHOC MMPOU3BCIACHUC, BEKTOPHOC
MMPOU3BCACHUC, YIOJI MCKAY BCKTOpaMH; YMCHHUC HCIOJb30BATb BCKTOpHLIf/'I )51
KOOpJII/IHaTHI)II\/’I MCTO I PEHICHUA TCOMCTPHUYCCKUX 3adad M 3aJad JpYrux
yLIC6HBIX npeaMcToOB
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YMeHue BbIOMpATh MOAXOMANIMA METOA JUIs pelIeHHs 3a/Jauyd; IOHWMaHHe
3HAYUMOCTH MaTE€MaTHK{ B M3yYEHUH IPUPOJHBIX U OOLIECTBEHHBIX MPOIIECCOB U
SBJICHUM; YMEHUE PACIO3HABaTh IIPOSBJICHUE 3aKOHOB MAaTEMAaTHUKHU B UCKYCCTBE,
YMEHHE NPUBOANTH MPUMEPbl MATEMAaTUYECKUX OTKPBITUN POCCUNMCKOW U MUPOBOU
MaTeMaTU4eCKOU HayKU




HHEPEYEHbB 2JIEMEHTOB COJAEPKAHMUSA, ITPOBEPAEMBIX HA EI'I 110
MATEMATHKE

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

Koxn
1 Hucna 1 BIYUCICHUS
1.1 Harypanbnsle u nensie yucina. [Ipu3Haky JeMMOCTH HEIbIX YUCEIl
12 Panmonanbhele ynciaa. OObIKHOBEHHBIE U JAECATUYHbIE JPOOHU, MPOLIEHTHI, OECKOHEUHbIE
MIEPHOINIECKHE JPOoOH
13 Apudmernueckuit KOpCHE HaTypalbHOH cTemeHu. JleWcTBUS ¢ apUpMETHIECKUMU
KOPHSIMHU HAaTypaJIbHOU CTEIICHU
14 Crenenp ¢ nensiM nokasareneM. CTeneHb ¢ palMOHANBHBIM IOKaszareneMm. CBoiicTBa
CTEIEHU
15 CuHyC, KOCUHYC U TaHI'€HC YHMCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHI€HC
YKCJIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecaTU4HbIe U HATYpaJIbHBIE JTOTapHPMbI
JlelicTBuTenbHble uncia. ApupMeTHyeckue omnepanuy ¢ JeHCTBUTEIbHBIMU YHCIAMH.
1.7 [TpuGnmxEHHbIC BBIYUCICHHS, TPaBUIa OKPYIJIEHUS, MPUKHUIKA U OLEHKA pe3ysbTara
BBIUYHCIICHUM
1.8 [IpeobpazoBaHme BEIpaKESHUI
1.9 KommuiekcHele uncna
2 YpaBHEHHUsI U HEpABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIEHBIC YPAaBHEHUS
2.2 HppaunoHasibHbIE YpaBHEHUS
2.3 Tpuronomerpruyeckue ypaBHEHUS
24 [Toka3zaTenbHble U JOrapuPMHUUECKIE YPAaBHEHHS
2.5 Ienbie U 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHaibHbIe HEPABEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKHE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEeHUH. OnpeaenuTeslb MaTPUILIbI
3 OyHKIMH U TpaduKu
31 OyHKuMs, crnocodsl 3a1anus GyHkuuu. I'padux ¢pyHkun. BzaumHo odpaTHbie QyHKINN.
Yérnble 1 HeuéTHbIe pyHKuMU. [lepuoanueckue GyHKuun
O6nacte onpeneneHus U MHOXKeCTBO 3HaueHU GpyHkiuu. Hymn pyaxmun. [IpomexyTku
3.2 3HAKOMOCTOAHCTBA. [IpoMe)yTKM MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
¢byukuu. Hanbonpliee 1 HauMeHbllee 3HaYeHne PyHKIUN Ha IPOMEKYTKE
33 CrenenHast GyHKIMS C HaTypaJbHBIM U IIEJIBIM MOKa3aTeneM. E€ cBoiicTBa U rpaduk.
CBoiicTBa U rpaduKk KOpHS n-0i CTeNeHn
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u JorapudmMudeckas GyHKIIMU, X CBOMCTBA U TpaduKH
36 Touku pa3psiBa. AcumMnToTsl rpadgukoB pyHkimii. CBoiicTBa (yHKIMIA, HETIPEPHIBHBIX Ha
OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHHsT IOCIEI0BATEILHOCTEH
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmysa CI0KHbBIX TPOLIEHTOB




Havana MmaTeMaTH4ueCKOIro aHaIn3a

4.1 [TpousBognas pyukmuu. [Ipon3BoaHbIE 2JIEMEHTAPHBIX (PYHKITUH
49 [TpumeHeHne TPOU3BOIHON K MCCIEIOBAHNIO (DYHKIIMKA HA MOHOTOHHOCTh U AKCTPEMYMBI.
' Haxoxaenne HauboJbI1ero 1 HauMeHbIIEro 3Ha4eHust QyHKIUU Ha OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoOXecTBa U JIOTHUKA
5.1 MHoOkecTBO, onepaiuu HaJ MHOXKecTBaMu. [{uarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMBbIE ¥ TUNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tema 1 TOBEpXHOCTH BPAICHUS
7.5 Koopaunatel 1 BEKTOpBI
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