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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas nporpamma yueGHOro Kypca «I'eomerpusi» 6a30BOT0 ypoBHs IJisi O0YHarOIIUXCS
10 —12 knaccoB pa3paboTtana Ha ocHOBe dDeneparbHOrO rocy1apcTBEHHOIO 00pa3oBaTENIbHOTO
CTaHJapTa CpelHero oouero odpa3oBaHUs, C Y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHMI,
IOPEIbABISEMbIX K MaTeMAaTUYECKOMY OOpa30BaHUIO, MU TPATULMHA POCCUHCKOro 0Opa3oBaHMI.
Peanmu3zanus  mporpamMMbl  oOecriedunMBaeT — OBJAJACHHE  KIIOYEBHIMH  KOMIETCHLUSMH,
COCTABIJIIIOLIMMH OCHOBY JUIS CaMOpa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUs, IEIIOCTHOCTh
OOIIEKYIBTYPHOTO, INYHOCTHOTO U IIO3HABATEJILHOTO Pa3BUTHSI IMUYHOCTH 00YUYaOLIUXCS.
HEJIW N3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOTro Kypca TeOMETpUH Ha YpPOBHE CpeAHEro oOmero ooOpa3oBaHuUs
00yCJIOBJIeHAa MPAKTUYECKON 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX Ppe3yIbTaToOB
0o0y4yeHMs] TEOMETPUM B HANpaBIEHUU JIMYHOCTHOIO Pa3BUTHUA OOydaromuxcs, (GOpMHUPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTU4YeCKOM TI'PaMOTHOCTHM, H3YYEHHUS JAPYIMX Y4eOHBIX IUCLMILIMH.
PazButne y oOydarommuxcs NPaBHIBHBIX MPEACTABICHUH O CYIIHOCTH U TPOUCXOKICHUU
TeOMETPUYECKUX aOCTpaKluii, COOTHOIIECHUH PEabHOTO U WACAIBHOI0, XapaKTepe OTPaKCHUS
MaTeMaTHYeCKOM HayKOH sSBJICHUH U MPOLECCOB PEaIbHOTO MUPA, MECTE I€OMETPUU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMUs B HAyYHOM IIO3HAHUUM U B IPAKTHKE
CHocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI a[alTallii B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBisieTcsl OAHMM K3 0a30BBIX IPEAMETOB HAa YPOBHE CpEIHEro OOIIero
o0pa3oBaHus, TaK Kak OOecleyrBaeT BO3MOXKHOCTb M3YYEHHUS KaK JUCLUIUIMH €CTEeCTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MPH HM3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TI€OMETPUM M TIOCTPOECHUH LIEMOYKU JIOTMYECKMX YTBEPXKAECHUH B XOJ€ pELICHUs
reOMETPUYECKUX 3a/a4, YMEHHE BBIIBUIATh U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU pEIIeHUH 3a7ad eCTECTBEHHO-HAyYHOTO WK, B YAaCTHOCTH W3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B IPOCTPAHCTBE HIPAET CYLIECTBEHHYIO pOJb BO BCEX
o0nacTsax JesaTenbHOCTH 4YenoBeka. OpHEeHTalusl yesloBeKa BO BPEMEHM M IMPOCTPAHCTBE —
HEO0OXOJUMOE YCJIOBHE €ro COLMAJIBHOrO OBITHS, (opMa OTPAKEHUS OKPYKAIOLIEro MHpa,
YCIOBHE  YCHEIIHOTO TO3HAHWS H  aKTHUBHOTO  TPEOOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIMHSAET pa3Hble BUAbI YUeOHON U TPyI0BOM
NEeSITeIbHOCTH, SBJSIETCS OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY aKTyalbHa
3amada (GOPMHUPOBAHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYHOIECTBEHHOTO KOMIIOHEHTa B IOJATOTOBKE K MPAKTUYECKON
JeSITebHOCTH 110 MHOTUM HaIPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTO Kypca «['eomeTpus» Ha 0a30BOM ypOBHE 00ydeHUs
— 00meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYAIOIMIMXCS Yepe3 obecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHWH U
JecTBUH, crienu(UUHBIX T€OMETPUH, BO3SMOXKHOCTH YCIIEUTHOTO IIPOI0JDKEHUsT 00pa30BaHus MO
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BaHUEM T'€OMETPUU.

[lporpamMa 1o reoMeTpurM Ha 0a30BOM YpOBHE TNpeAHA3HAYCHA U OOYYaAIOIIHXCS
CpeIHeW IIKOJIbI, HE WCIBITHIBABIIMNX 3HAYUTENBHBIX 3aTPYJAHEHHI Ha YPOBHE OCHOBHOTO
oOmiero obpazoBanus. Takum oOpa3oM, oOydaroluecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
o0Iye MaTeMaTHYeCKUe YMEHHsI, CBA3aHHBIE CO CIEIU(PUKON reOMETPUN U HEOOXOAUMBIE IS
KU3HU B COBpPEMEHHOM oO1iecTBe. Kpome 3Toro, OHM UMEIOT BO3MOYKHOCTh U3yYHTh T€OMETPHUIO
Oosee TIyOOKO, €CITM B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPHUIECKUX 3HAHUSIX B
npodheccCuoHaTbHON NeSTENbHOCTH.



JlocTrkeHHe eI OCBOEHUS MPOrpaMMbl 00€CIIEYUBAETCS PELICHMEM COOTBETCTBYIOLINX
3agad. [IpuopuTteTHBIMU 3a/1auaMu 0OCBOCHHS Kypca «l eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sSIBISIOTCS:

e (opMupoBaHHE NPEICTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYJIbTYphl U

0CO3HaHME €€ B3aMOCBSI3U C OKPYXKAIOILUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TelaX BpPALICHHS Kak o
BOXHEHIINX MAaTEMAaTUYECKUX MOJENSIX, [TO3BOJISIOIIMX OMMUCHIBATH M U3y4aTh pa3Hble
SBJICHUSI OKPY’KAIOLIET0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEPTEXKaX, MOJEIAX M B PEaJbHOM MHUpE
MHOTI'OI'pPaHHMKH U TeJla BpallleHHs;

e OBJIQJCHWE METOJaMU pEUIeHHs 3aJad Ha IOCTPOEHHS Ha HU300paKeHMSIX
POCTPAHCTBEHHBIX QUTYD;

e (opMupOBaHME YMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHUs U UX OCHOBHBIMH CBOICTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PELICHUs OCHOBHBIX TUIOB 3ajay; (OPMHUPOBAHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  pAcCY)KIEHHsl B  XOA€  pELICHUs
CTEPEOMETPUYECKHX 3a/1a4 U 33124 C IPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[I03HABATEJILHOM aKTUBHOCTH, UCCIIE0OBATENILCKUX YMEHUH, KPUTHUYHOCTH MBIILUICHUS;

e (dopmupoBanue (QpYHKIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUHU: YMEHHE
pacrio3HaBaTh IPOSBJICHUS T€OMETPUYECKUX TOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pearbHbIX JKU3HEHHBIX CUTYalMsX W IPU H3YYEHUM JPYTUX Y4eOHBIX HPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpPMYIHpPOBATH WX Ha S3BIKE
TeOMETPUH ¥  CO3/1aBaTh T'€OMETPHUYECKHE MOJENIH, NPUMEHSITh OCBOCHHBIN
reOMETPUYECKUN ammapaT JUlsl peleHHs PaKTUKO-OPUEHTUPOBAHHBIX —3a7ad,
UHTEPIPETHUPOBATH U OLICHUBATH MOJTY4YE€HHbIE PE3YJIbTATHI.

OTIUYHUTENBHON 0COOCHHOCTHIO TIPOTPAMMBI SIBISIETCS BKIIOYEHHE B KYpPC CTEPEOMETPUHN

B Hayalle €ro W3y4YeHWs 3a/ady, pellaeMblX Ha YPOBHE WHTYWTHUBHOTO TIO3HAHUS, U
ornpeneN€HHbIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTMYECKOTO0 M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHHUE WHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JAIbHEHIIIEMY U3YUEHHIO TPEIMETa.

[Ipenmourenue OTHAETCS HAISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSITeNbHOCTH. Pa3BuUTHE TNPOCTPAHCTBEHHBIX NPEACTABICHUH Yy ydalMxcs B  Kypce
CTEPEOMETPUH MTPOBOJUTCA 32 CUET PEIICHHS 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3a/1ad Ha OINEpPUpPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a MPOBOIUTCS C
OTIOPOil Ha HAIJISITHOCTh, a OTIEPUPOBAHNE 00pa30M — B YCJIOBUSAX OTBJICUEHHS OT HAIJIAIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZIep KaHuUsI.

OcHOBHBIE  cojepkaTellbHble JIMHUM Kypca «[eomerpum» B 10-12 Kiaccax:
«MHororpanHuKn», «IIpsMbie U MIOCKOCTH B MPOCTPaHCTBe», «Tena BpamieHus», «BekTopsl n
KOOPJIWHATHI B IPOCTPAHCTBE». DOpMUpOBaHHE JTOTHUECKIX YMEHUI pactpenensieTcsi He TOJIbKO
[0 COJAEp)KaTeNIbHBIM JMHHUSM, HO W MO rojaM oOydyeHHs Ha YpPOBHE CpeIHEero oOIlero
o0Opa3oBaHusl.

Conepxanne 00pa30BaHMS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yabTaTaM OCBOCHUS
paboueii mporpaMMBbl, pactpeieIEHHBIM 10 TOAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
4yTOObl  OBJAJCHHE T'€OMETPUYECKUMHU  TOHSATHSMM U HABBIKAMHU  OCYILECTBIISIOCH
MOCJIEI0BATENIbHO U IOCTYNATENBbHO, C COOJIIOJICHHEM INPHUHLIMIIA MPEEMCTBEHHOCTH, YTOOBI



HOBBIC 3HaHUSI BKIIIOYAJIUCH B OOIIYIO CUCTEMY IT'€OMETPUIECKUX MPEICTaBICHUNH 00yJalomnXCs,
pacmupsis u yrayomsis e€, 00pa3ys MpOYHbIE MHOXKECTBCHHBIE CBSI3U.
MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha n3ydenne reomerpun otBoauTcs 1 yac B Heaenro B 10 kinacce u 2 yaca B Henenio B 11
Kyacce, 1 yac B Heneno B 12 kiracce, Bcero 3a JBa rojia ooydeHus - 136 yueOHbIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATHA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, MpocTpaHcTBoO. [loHATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHOe pacriosnoxkeHue NpsMbIX B IPOCTPAHCTBE: NEPECEKAIOLINECS, NTapaJUICIbHbIE U
cKpemuBamomyecss npsamsle. llapamnensHOCTs NpAMBIX M INIOCKOCTEH B IIPOCTPAHCTBE:
HapajuleJIbHbIe IPSAMBbIE B IIPOCTPAHCTBE; IApaJUIENbHOCTh TPEX MPSIMBIX; NApauIeIbHOCTb
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojd MEXKIy MNpPSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IMAapajulesibHbIE  [UIOCKOCTH;  CBOMCTBA
napajieNbHBIX IocKocTel. [IpocTeiimme npocTpancTBeHHbIE (PUTYPBHI HA MIIOCKOCTH: TETPadIp,
KyO, napajuienenumes; NoCTpOeHNe CeYeHU.

[lepneHIUKYIApDHOCTE NPAMOM M IUIOCKOCTH: IEPHEHIUKYJSAPHBIE IpPSMBIE B
IIPOCTPAHCTBE, IIPSMBbIE IAapaJUICIbHBIE M IEPHEHIUKYISPHBIE K IIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH NIPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW IEpHEeHIUKYIIPHOU
IUIOCKOCTH. YTJBl B MPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IBYTPAHHBIN YToll,
JUHENHBIA Yron ABYrpaHHoro yria. I[lepneHaukymsp M HaKJIOHHBIE: PACCTOSHUE OT TOYKH IO
IUIOCKOCTH, PAaCCTOSHUE OT MpPSIMOM 1O TUIOCKOCTH, NPOCKIHS (UTYphl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHIUKYISIPHOCTH IBYX ILUIOCKOocTed. Teopema
0 TPEX NMEPIEHIUKYIIApax.

11 KUIIACC

MHoOrorpaHHuKHu

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTBI MHOIOTPAaHHUKA, BBIIYKIbIE U
HEBBINTYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yrosapHas npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAst M MOJIHASL TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MapauIeNenuIe] U ero cBoicTea. llupamuaa: n-yronpHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPaMUJbl; OOKOBask M TMOJHAS MOBEPXHOCTb MHPAMUJbBL;
IpaBWIbHAasg M YyCEU€HHas MNHMpamMuaa. OJIEMEHTHl MNpU3Mbl W nupamuzabl. [IpaBunbHbIe
MHOTOTPaHHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M IPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHasl MUpaMuia U MpaBUIbHBIN TeTpasap; kyO. [IpeacraBnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAX: OKTajap, JoJeKa’Ap U ukocadap. CedeHus OpU3Mbl U
MIUPAMHUIBL.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, INPSAMOM, IIOCKOCTH.
DneMeHTbl CUMMETPUH B IMpaMuax, napaieienurneax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Boruncnenue 3n1eMeHTOB MHOTOTPAHHUKOB: péOpa, AuaroHanu, yrisl. [lnomaas 60koBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHHM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTH
MPaBWIBHON NUpaMUJIbl, TeopeMa O Iomaan yced€éHHoW nupamuasl. [logoOHble Tena B
npoctpancTBe. COOTHOIIEHUS MEXTY IJIOIIAASIMU IIOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TEJl.

Tesa BpaleHus

[{wimHapuyeckass MOBEPXHOCTb, 00pa3yolue IMIMHAPUYECKOM MOBEPXHOCTH, OCh
HWIMHIpUYECKOl moBepxHocTU. L{unuuap: ocHoBaHMs M OOKOBasi MOBEPXHOCTh, 00pa3yrolas u
0Cb; IJIOIIaJb OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, OOpa3yrolline KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYEeCKoW moBepxHOcTH. KoHyc: ocHOBaHME M BepuUIMHA, oOpa3yomias W OCh; IUJIOMIAIb
OOKOBOM M TOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yrollue M BbICOTa; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.



Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacmoioxeHue cepsl U TUIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; TUIomaas chepol.

N3o00pakenue e BpalieHus Ha IiockocT. Pa3BépTka uiMHIpa U KOHyca.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIICHHUS MEXKIY IUIOMAASIMHU TOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust wwiIMHIApa (MapauieibHO W NEPHEHAMKYJISIPHO OCH), CEYEHHS KOHyca
(mapaenbHOe OCHOBAHUIO U POXO/AIIEE YEpPeE3 BEPILUHY), CEUEHUS 111apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B pocTpancTBe. CoKeHue 1 BBIYUTAaHHE BEKTOPOB. Y MHOKEHHUE
BeKTOpa Ha uMciio. PasnokeHue BekTOopa MO TpEM HEKOMIUIAHAPHBIM BekTtopam. l[IpaBuiio
napajuienenunesaa. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHUEM MPABWII IEUCTBUN C BEKTOPAMH.
[IpsimoyronbHasi cucteMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl BekTopa. Ilpocrteiimiue
3aJaud B KOOpIMHATaX. Yroia Mexay BekTopamu. CkalsipHOe NpPOHU3BEICHHE BEKTOPOB.
Brrurcnenue yriioB MeXAy MPSMBIMH M TUIOCKOCTSMU. KOOpIWHATHO-BEKTOPHBIH METOJ TPH
pelIeHUN TEOMETPUUYECKUX 3a]1ad.

12 KUIIACC

MHOTOrpaHHUKH

[Tonsitre 06 00BEMe. OOBEM MUpPaMUIBI, TIPU3MEI.

[TomoGuble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAIIMHU IMOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEIN.

Tesa BpameHust

KoMOuHammu Ten BpamieHWs ¥ MHOTOTPAaHHHKOB. MHOTOIPAaHHUK, OIMCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO BPAICHUS.

[Tonstue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe
MPsIMOYTOJIBHOTO Tapaienenumneaa u cieactBus u3z He€. O0BbEM mumuHapa, koHyca. O0BEM
mapa v miomajs chepsl.

[Tonobubie Tena B mpocrpaHcTBe. COOTHOIIEHHS MEXKAY IUIOMAASIMHU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TETl.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE PpE3yAbTaThl OCBOEHHS IpOrpaMMbl ydeOHOro mpeamera «MareMaTHKa»
XapaKTEepU3YKTCS:

I'paknanckoe BocnuTanue:

c(OPMHUPOBAHHOCTBIO TPAXKIAHCKOW MMO3UIMM OOYdYaIOUIerocss KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJICHa POCCHUICKOrO OOILIECTBA, MPEJICTABICHHEM O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IMYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCIHCTBOBATH C COLMAIbHBIMU HHCTHUTYTAMH B
COOTBETCTBUH € UX (QYHKIMAMU M HA3HAUCHUEM.

ITaTpuoTHyeckoe BoCIUTAHUE:

c(OpPMHUPOBAHHOCTBHIO POCCUICKON IPpa)KIAHCKOW MIACHTUYHOCTH, YBAXKEHHUS K MPOILIOMY
U HACTOSLIEMY PpOCCHUUCKOM MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHUSIM
POCCUHCKHMX MAaT€éMaTUKOB M POCCHUMCKOM MaTEMaTHYE€CKOM IIKOJbI, K HCIIOJIb30BAHUIO ITUX
JOCTIKEHUH B IPYTUX HAyKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHEM JIYXOBHBIX IIEHHOCTEM pOCCHiicKoro Hapoaa; Cc(HOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH>)KCHUM HAyKU M JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIAJa B IIOCTPOEHUE
YCTOHYMBOTO OYyIyIIEroO.

JcTeTH4ecKoe BOCIIUTAHHE:

ACTETUYECKUM  OTHOLIEHHMEM K  MHpPY, BKJIKOYAass AICTETUKY  MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PacCyXIECHUH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jIndyHbIX BUOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(OpMUPOBAHHOCTBIO YMEHMSI NIPUMEHATh MaTeMaTH4YeCKHe 3HaHUsS B HMHTepecax
310poBOTO U Oe3omacHoro o0Opa3a >KU3HM, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3[0POBBIO
(3mopoBoe mHTaHUEe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (u3ndeckas
aKTUBHOCTh); (PU3UYECKOIO COBEPLICHCTBOBAHUS, NMPH 3aHATUAX CHOPTUBHO-03/I0POBUTEIBHOM
JESATEITbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIOOUS; MHTEPECOM K pa3IMYHBIM
cdepam mpohecCHOHATBHON J1eATEIbHOCTH, CBSI3aHHBIM C MaTEMaTUKON U €€ MPHIIOKEHHUSIMH,
YMEHHMEM COBEpIIaTh OCO3HAHHBIN BBIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTHdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH >KU3HU; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4Ye€CKOM HApPaBIE€HHOCTH.

JKO0JI0rH4YecKoe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTBIO HKOJIOTUYECKON KYJIbTYphl, MOHHMAaHUEM BIMSIHUS COIHAJIBHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
r100aNbHOTO  XapakTepa OJKOJOTMYECKHMX  IpoOJieM; OpHEeHTalued Ha  NpUMEHEHHe
MaTeMaTUYeCKUX 3HAHUM Ui pelieHus 3a7ad B 00JIaCTU OKpYXarolle cpelibl, MiIaHupOBaHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHU U OOIIECTBEHHOM NMPAKTHKH, TOHUMAaHUEM MaTeMaTHYeCKON HayKu Kak cepsl
YeJIOBEYECKOU JEATEIIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYUMOCTHU Ul Pa3BUTHS LUBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTE€MaTHUKHW M MaTeMaTH4YeCKOW KyJIbTYpOH KaK CpEJACTBOM IO3HAHUS



MHUpPA; TOTOBHOCTBIO OCYIIECTBJISTH MPOEKTHYID M HCCIEAOBATEIbCKYIO JESATEIbHOCTh
WHAUBUAYAILHO U B TPYIITIE.
METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yiabTaThl OCBOEHUS IPOrpaMMBbl yueOHOTro npeaMera «MaremMaTrukay
XapaKTepU3yIOTCS  OBJAQJCHHEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2YIAMUGHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle nosnasamensusle oeticmeust, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).
ba3oBble Jloruyeckue 1ecTBUA:

o BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHAMH; (QOPMYIUPOBATH  OINpPEACTCHHUS IOHATHUI;
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(PUKALMKA, OCHOBAHUA Il 0000uIeHus u
CPaBHEHHSI, KpUTEPHUU TTPOBOJUMOTO aHAIIN3A;

o BOCIPUHUMATh, (POPMYIHpPOBaTH U MPeoOpPa30OBBIBATH CYXKICHHS: YTBEPIUTENbHBIE U
OTpHUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIIHE; YCIOBHEIC,

o BBISIBJISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOPEUUS B (PaKTax,
JAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSAX;, TpeiaraTh KPUTCPUU JUISL  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

o JIeNIaTh BBIBOJBI C HWCIOJIB30BAHWEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

o MIPOBOMTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATUICCKIX YTBEPKICHUH (TIpSIMbIE U
OT TPOTUBHOTO), BBICTpaMBaTh apryMEHTAIMIO, MPUBOJAUTH MPUMEPbl M KOHTPIPUMEDHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

. BbIOMpaTh crnoco0 pemeHust y4eOHOW 3ajauM (CpaBHMBATh HECKOJBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOASIIMM ¢ YYETOM CaMOCTOSITEIBHO BBIJEIEHHBIX
KpUTEPUEB).

ba3oBble nccienoBarejbckme 1eiCTBUA:

o UCIOJIb30BaTh  BOMNPOCHl  KaK  HCCIIEIOBATEIbCKMM  HMHCTPYMEHT  IIO3HAHUS;
dbopMyIupOBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOPEUNE, MPoodIeMy, yCTaHABINBAThH HCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

o MIPOBOAUTH CaMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIIEJOBAHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHHS, IMPOLECCa, BBIIBICHUIO
3aBUCUMOCTEN MeXy 00bEeKTaMu, SIBJICHUSIMH, TPOLIECCAMH;

o CaMOCTOSITENNFHO (POPMYIUPOBATH OOOOIIEHHS M BBIBOBI [0 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BaHuUs, OLICHUBATh JJOCTOBEPHOCTh MOJIYYEHHBIX PE3Y/IbTaTOB, BHIBOJAOB U
00001IeHNI];

o MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBIABUTATh MPEANOIO0KEHHS O
€ro Pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

o BBISIBIIATH A€PUIIUTH HHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JJISI OTBETAa Ha BOTIPOC U ISt
pELIeHUs 3a1a4H;

. BBIOMpAaTh HMHPOPMAIMIO W3 HWCTOYHMKOB PA3JIMYHBIX THUIIOB, aHaJU3UPOBAThH,
CUCTEeMAaTU3UPOBAaTh W HMHTEPHPETUPOBATH HH(DOPMAIMIO pPA3IMYHBIX BHIOB U  (QOpM
MpeJICTaBICHHUS,



o CTPYKTYpUpOBaTh  HH(pOpMAIMIO, TPEACTaBIATh €€ B  pa3iuyHbBIX  (opMmax,
WJUTFOCTPUPOBATH TPaPUIECKH;

o OLICHUBAaTh HAA&KHOCTH HMHGPOPMAIMM IO CaMOCTOSITENIBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vuusepcanvhvie KOMMYHUKAMUGHbBlE Oelicmeus, 00ecneyusarom coopmuposaHHoCcmy
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

OO0uenne:

o BOCIIPUHUMATh U (DOPMYTUpPOBATh CYXKACHUS B COOTBETCTBHM C YCIOBUSIMH U LEISIMHU
oOLIeHHs]; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MHUCHBMEHHBIX
TEKCTax, JaBaTh IOSCHEHUS IO XOAY peUIeHUs 3aJayd, KOMMEHTHUPOBATh IOJyYEHHBIN
pe3yJbTaT;

o B X0/ie OOCYXICHHS 3aJlaBaTh BOIIPOCHI MO CYHIECTBY OOCYXIAaeMON TeMbl, MPOOIEMBI,
pemaeMoil 3a/aun, BBICKA3bIBaTh WCH, HALIEJICHHBIC HAa MOWUCK PELICHHUS; COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMajora, oOOHapyXHBaTh pPa3jiHyuue U CXOJICTBO
MO3UIHI; B KOPPEKTHOU (hopMe (HOpMyIHpOBaTh PA3HOTIACHS, CBOU BO3PAKEHUS;

o MIPEJICTaBIATh PE3yNbTaThl PEIICHUs 3a7aud, SKCIEPUMEHTa, MCCIEIOBAHMS, MPOEKTa;
CaMOCTOSITENIbHO  BBIOMpAaTh (QopMaT BBICTYIUICHHUS C Yy4ETOM 3aJad Mpe3CHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

o MOHMMATh W HMCIIOJIb30BATh MPEUMYIIECTBA KOMaHIHON W MHIWBUAYAILHONW PaOOTHI IpU
pemieHNM y4eOHBIX 3aja4; MPUHUMATh LEIb COBMECTHOM JIESTENbHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOU paboThl, pacmpelneisiTh BUAbl padOT, JOTOBapUBATHCS, 00CYXKIATh
MIPOLIECC U PE3YNIBTAT pabOThl; 0000IIaTh MHEHUSI HECKOJIBKUX JTIOICH;

. y4acTBOBaTh B IPYMIOBLIX (opMax paboTsl (00CykIeHuss, OOMEH MHEHUI, «MO3TOBBIC
HITYPMBD» U HHBIC); BBIIOJIHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JEHCTBUS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIICHWBAaTh KA4eCTBO CBOETO BKJaJa B OOMIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYAaCTHUKAMH B3aNMOICHCTBUSI.

3) Vhusepcanvuvie pecynamuenvle Oeticmeus, 06ecnewudaom Gopmuposanue CMblCIO8bIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranusauus:

. COCTAaBJIATH IJIaH, AITOPUTM PELICHHUs 3a7aui, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BapHaHThI PELICHUH ¢ y4ETOM HOBOW MH(OpMALINH.

CaMOKOHTPOJIb:

o BJIQJIETh HABBIKAMH ITO3HABATEIBHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX TEHCTBUI
U MBICIUTENBHBIX TIPOLIECCOB, WX pE3yJAbTAaTOB; BIANIETh CIIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIECCca U pe3yabTaTa PelIeHNs MaTeMaTHYECKON 3aj1au;

o MPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPH DPEIICHWH 3aJadd, BHOCHUTHh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HAMJIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBHE pe3yJbTaTa LEIM M YCIOBUSAM, OOBACHATh MPUYHHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHSI PE3yIbTaTOB ESATEIHHOCTH, HAXOJWUTh OMIMOKY, /JaBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.



NPEJIMETHBIE PE3YJIBTATHI
10 KJIACC

OrniepupoBaTh NOHATUSMU: TOUKA, MPSMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIICICTBHSI U3 HUX MPU PEIICHUN TE€OMETPUIECKUX
3a7a4.

OnepupoBaTh TOHITHSIMH: TAPAUICTBHOCTh M TEPIEHIAWKYISIPHOCTh MPSMBIX U
IUIOCKOCTEH.

KnaccudumupoBars B3aMMHOE PacofOKEHUE MPSIMBIX U TJIOCKOCTEH B MPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMH: JBYTPAHHBIA YroJl, TpaHW JBYI'PAHHOTO yria, peodpo
JIBYTPAHHOTO YTJIa; TMHEHHBIN Yrojl ABYTpaHHOTO yIiia; rpajycHasi Mepa JBYTPaHHOIO yIJa.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYCCKUX BEIMYMH 10 o0OpasiaMm WiIn
aIropuTMaM, TPUMEHSS H3BECTHHIE AHATMTHYECKHE METOJABl IPH PEIICHHH CTaHIapTHBIX
MaTeMaTUYeCKHX 3a7a4 Ha BBIYUCICHUE DPACCTOSHUN MEXIY IBYMS TOYKAaMH, OT TOUYKH JIO
MPSIMOH, OT TOYKH /10 TUIOCKOCTH, MEXKY CKPEIIUBAIOIIUMUCS MTPSMBIMHU.

Pemarr 3amaun Ha HAaxXOXICHHE TEOMETPUYCCKUX BEIMYHMH TI0 O0pa3laMm WiIH
aIropuTMaM, NPUMEHSS HW3BECTHBIC AHAIMTHYECCKHE METOJABl IPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3a/1a4 Ha BBIUYMCICHHE YIJIOB MEXAY CKPEIIUBAIOLIUMUCS MPSMBIMH, MEXKIY
MPSIMOM M TNIOCKOCTBIO, MEXKTY TNIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Boruucasate 00bEMBI U TIJIOMIAIN TOBEPXHOCTEM MHOTOTPAHHUKOB (IIPU3Ma, MUPAMUJIA) C
npuMeHeHneM (GOpMyJ; BBIUUCISATH COOTHOIICHUS MEXIy IUIOHIAASMHU IOBEPXHOCTEH,
00bEéMaMK OJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMH: CHUMMETPUS B MPOCTPAHCTBE;, IEHTP, OCh M IIJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpecTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

[Ipumensaty reomeTpuueckue (akThl [JII PEIICHHS CTEPEOMETPUYECKUX  3ajiad,
MIPEANOJIATaoINX HECKOJIbKO IIIaroB PEIICHHS, €CIM YCJIOBHS MPUMEHEHHUS 3aJlaHbl B SIBHOM
dopme.

[IpuMeHsTh TpOCTEHIIne MPOTPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIHOHHBIE
CHUCTEMBI TIPU PEIICHUHU CTEPEOMETPHUUECKUX 3a/1a4.

[IpuBoauTH TPUMEPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B TPUPOJE U IKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTh TONy4YeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh pealibHbIE CUTYAIlUU U
MPUMEHATh W3Y4YEHHBIE TIOHSATHUS B  TIPOIECCe TOMCKA  PEHICHUS  MaTeMaTHYEeCKH
chopMyIUpPOBaHHON MPOOJIEMBbI, MOJEIUPOBATh PEATbHBIE CUTYaIlUUd Ha SI3bIKE TE€OMETPUH,
MCCJIEI0BATh NMOCTPOEHHBIE MOJIETU C MCIOJIb30BAHHEM T'€OMETPUUYECKHUX IMOHATUA U TEOpPEM,
anmapara anreOpsl; peniaTh NpakTUYecKue 3a/1a4u, CBSI3aHHbIE C HAXOXKJACHUEM FeOMETPUUECKUX
BEJIMYMH.

11 KJIACC

OnepupoBaTh MOHSATHUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHUK.

Pacrio3naBaTh OCHOBHBIC BHUJIBI MHOTOTPAHHHKOB (MHpaMUia; MpPU3Ma, MPSIMOYTOIBHBIN
napajuiesenumnes, Kyo).

KnaccuduupoBate MHOTOTpAaHHUKH, BBIOMpass OCHOBAaHHUS s KIAcCU(PUKALUU
(BBIMTYKJIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH; TPAaBUIbHBIE MHOTOTPAHHUKH; TMPSMBIE U
HAKJIOHHBIC MIPU3MBI, TTAPAIUICTICTTUTICIIBI).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TIOCTPOCHUS CEYCHHH, HCTIONIB3YSI METOJ CJICIOB.



Crpouth ceueHus: MHOTOIPAaHHUKOB METOAOM CJEJO0B, BBIIOJHATH (BBIHOCHBIE) MJIOCKHE
YEePTEKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

OnepupoBaTh MOHATHSAMU: CHMMETPHS B IPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPUHU; EHTP, OChb U MNIOCKOCTh CUMMETPHUH (PUTYPBI.

BbruucnaTe  miomaaM  MOBEpPXHOCTEH MHOTOTPAaHHUKOB  (MpU3Ma, INUpaMuia) ¢
npUMEHEHHEM (OPMYIT; BEIYUCIIATH COOTHOMICHHUS MEXTy TUIOIIAISIMA TOBEPXHOCTEH.

OnepupoBaThb TOHSATHSIMH: IWIMHAPHYECKAs IIOBEPXHOCTb, oOpasyromue
LWIMHAPUYECKON TOBEPXHOCTH; LIMIIMH/IP; KOHNYECKask IOBEPXHOCTh, 00pa3yrolne KOHNIECKON
HOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

Pacnio3naBate Tena BpameHus (IWIMHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacnosiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUAMH: IIAPOBOI CErMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTa;
IapOBOi1 €10, OCHOBAaHKE LIAPOBOI'O CJI0s, BBICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Bbluncnare  momagM  MOBEPXHOCTEH Tel  BpAIICHUS, TEOMETPUYECKHX Tell C
IpUMEHEeHHEM (OopMyIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIIMCAHHBIM B cepy M OMHMCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HITM TEJIO BPAIICHUSI.

BbIUuciaTh COOTHOIIEHUS] MEXKTY IIIOMIAIIMH ITOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BrIMonHATE (BBIHOCHBIC) IIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BPAIICHUSI.

OnepupoBaTh OHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE 1eHCTBUS CII0KEHUSI BEKTOPOB, BHIUNTAHUS BEKTOPOB U YMHOXEHHUS BEKTOpa
Ha YKCIO0, OOBICHATH, KAKUMU CBOMCTBAMHU OHM 00JIajatoT.

IIpuMeHATh paBUIIO MapasuIeNICNIIE A,

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPAMHATHI B INPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpa, Yrojl MeEXJIy BEKTOpaMH, CKaJlIpHOE
NPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMmMy BEKTOpOB M IIPOM3BE/IEHUE BEKTOpA HA YUCIIO, YTOJI MEXYy BEKTOpaMH,
CKaJIIpHOE MPOU3BE/IEHUE, PACKIIAIbIBaTh BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM cHCTEMe KOOPAMHAT.

W3Bnekarp, MpeoOpa3oBbIBaTh M MHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKUX (PUTypax, MpeCTaBICHHYIO Ha YePTeKaX U pUCYHKaX.

[TpumensaTs reomerpuueckue (akTbl Ui PpEHIEHUS CTEPEOMETPHUECKUX  3ajad,
IpPEeNoiaralolliuX HECKOJIBKO IIaroB peIleHUs,, €ClIM YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

Pemrate mpocTeiinmie reoMeTprHUeCcKUe 3aaui Ha PUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
METO/a.

Pemate 3amaum Ha J10Ka3aTeIbCTBO MAaTeMaTHMYECKHMX OTHOLIEHHH W HaXOXXICHUE
TEOMETPUYECKUX BEIIMYHMH 1O 00pa3laM WM aJTOPHTMaM, TPUMEHsSI U3BECTHBIE METOMABI TIpH
PEIICHUH CTaHJAPTHBIX MATEMaTHIECKUX 3a]1aY.

[TpuMeHsATH TpoOCTEHIIME MPOrpaMMHBIE CPEACTBAa U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPU PELICHUH CTEPEOMETPHUECKUX 3aj1au.

[lpuBOUTH, TpPUMEpPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B TIPUPOAE U IKU3HH,
pacro3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.



[IpumeHsTh TONMyYyeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh pealibHble CUTYallud U
NPUMEHSTh M3YYEHHBIC TIOHATHS B  MPOLECCE TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
c(hOpMyIIMPOBAaHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC CHUTYAllMd HA S3BIKE TEOMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENIU C HCIOJB30BAaHUEM TI'€OMETPUUYECKUX IMOHSTUNA U TEOpeM,
anmnapara ajireOpsl; peniaTh NpakTUYeCcKue 3a1a4u, CBsI3aHHbIE C HAXO0XKJACHUEM F€OMETPUUECKUX
BEJIMYMH.

12 KUIIACC

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIIBI MHOTOIPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIIbHBIM MHOTOIPaHHUK.

Pacrio3HaBaTth OCHOBHBIE BHBI MHOTOTPAaHHUKOB (NUpaMuia; Mpu3Ma, MPSIMOYTOJIbHBIMA
napajuienenunes, Kyo).

KnaccudunupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHHUA s KiacCU(UKALUU
(BBIMIYKJIBIE M HEBBIMYKJIbIE MHOTOTPAaHHHUKH; TpPAaBUJIbHbIE MHOTOTPAHHUKH, MpSMbIE U
HAKJIOHHBIC IPU3MBI, TAPATIICIICITUTICIBI ).

OnepupoBarh MOHATHEM: O0OBEM MHOTOTPpAaHHUKA (MPU3MBI, MapaUIelenuIeaa,
MIAPaMUJIBI ).

Bbrancnsate 00beMbl MHOTOTPAHHHMKOB (IIpH3Ma, MHUpaMUAA) C MpPUMEHEHUEM (Qopmyd;
BBIYUCIISATH COOTHOIICHHS MEXTY 00beMaMH IMOJ00HBIX MHOTOTPAHHUKOB.

[TomoOHBIE TEeNa B MPOCTPAHCTBE.

OnepupoBatb MOHSITUSMU: WIHHpUYECKast MMOBEPXHOCTb, oOpazymomue
WIMHIPUYECKON MOBEPXHOCTH; IIHMJIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoLIie KOHHUECKOH
MOBEPXHOCTH, KOHYC; ChepruecKas TOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIWHAP, KOHYC, cdepa U map).

KnaccuduiupoBaTs B3auMHOE pacioioKeHue cepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBaHHE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

Boeraucisate 00beMBI TSN BpAIICHHS, TCOMETPUUECKUX TEJl C MPUMEHEHHEM (popMyIt.

OnepupoBaTh MOHATUAMU: KOMOWHAIMM TeN  BpalleHUS U  MHOTOIPAHHUKOB
MHOTOTPaHHHK; BIHCAHHBI B cdepy M OMHCAHHBIA OKoNO cdephl; cdepa, BOHUCAHHAS B
MHOTOTPAHHHK WJIM TEJIO BPAIICHHSI.

BBIYucisaTE COOTHOMIECHUS MEXKY TIIOMIAISIME IOBEPXHOCTEH U 00BEMaMK MTOAOOHBIX TEIT.

Pemarp 3amaum Ha JOKa3aTENbCTBO MATEMATHUECKUX OTHOIICHUH W HaXOXKIACHHE
TEOMETPUUECKUX BEIUYHMH MO 00pas3liaM WM aJrOpuTMaMm, IPUMEHSST U3BECTHBIE METOJbI MpHU
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 33]1a4.

[TpuMeHSTh TPOCTEHINNE MPOTPAMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1au.

[IpuBoauTE, TpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEW B TPUPOAEC M SKU3HH,
pacro3HaBaTh MPOSIBIICHNE 3aKOHOB TE€OMETPUH B HCKYCCTBE.

[TpuMeHTh TIOMydeHHBIC 3HAHHWS Ha MPAKTHKE: aHAIM3WPOBATH PEabHBIC CHTYAIlUU U
NPUMEHSTh HM3YUYEHHBIE TIOHATHS B  TMPOLIECCE TMOWCKAa PEIICHUS  MaTeMaTU4eCKU
c(hopMyIUpPOBaHHON MPOOIEMBI, MOAECIUPOBATh pPEabHbIC CHUTYAIlMd HA S3BIKE TEOMETPHH,
HCCIICJIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJB30BAHUEM T'€OMETPHUYSCKHUX TOHSITHH M TEOpeM,
amnmapara aJreOpel; penraTh NPakTHICCKUE 3a/1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM I'€OMETPHICCKUX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l S——— Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06pa3oBATETBHbIC
padoThI padoThI pecypeni
1 BBenenue B cTepeoMeTpuio 8 bubmorexa LOK
A P P https://m.edsoo.ru/1c209e37
2 [IpsimMbie ¥ TIIOCKOCTH B MPOCTPAHCTRBE. 9 1 bubnuorexa [IOK
[MapamienbHOCTh MPSIMBIX M TIOCKOCTEH https://m.edsoo.ru/1c209e37
. bubnuorexa [IOK
3 [lepneHIUKYISIPHOCTD NMPSAMBIX U IJIOCKOCTEN 9 hitps://m.edso0.ru/1c209e37
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 8 1 Bubmorexa LIOK
https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 5 0

11 KJIACC

KoJsnuyecTBo 4acoB

. HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIe (IU(PPOBLIE)
Ne n/n NpoOrpamMmbl Bcero ;(;;:pr(:ﬂbnbw l?;’g:;i?““"“e o0pa3oBaTe/bHbIE PeCypChl
1 bu6mmoreka [JOK

MrororpanHHuiH 20 . https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
2 Tena Bpaueris 21 1 https://m.edsoo.ru/1c209e37
3 BexTops! u KoOpIMHATHI B 19 1 bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/1c209e37
4 [ToBTOpenue, 06001IeHNE, 8 bu6nmoreka [JOK
cUCTeEMaTU3als 3HAHUI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 68 3 0
[MPOTPAMME



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

12 KUIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaudecTBO 9acoB

dyeKkTpoHHbIe (LM POBbLIE)

Ne w/n NMPOrpaMmblI Bcero ;(;);:Tp;:ﬂbﬂue ;I;’ g:::;mec'me o0pa3oBaTejibHbIE PeCypPChl
1 IToBrOopenue. Muororpannuku. Tena 5
BpaIeHus
N bu6nmoreka [IOK
2 OObEMBI MHOTOrPaHHHKOB 13 1 https://m.eds00.ru/1c209e37
N bu6mmoreka [IOK
3 ObbeubI TEN 1 1 https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHHE, 0000IICHUE, 5 1
CHCTEMaTH3aIus 3HaHUU
OBILIEE KOJIMYECTBO HACOB I10 34 3 0

[NPOT'PAMME



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

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHSI OCHOBHOM
OBPA30BATEJIbHOM ITPOI'PAMMBI
10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

y
7.1

7.2

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHusi

I'eomerpus
OHGpI/IpOBaTB IMOHATHUAMM: TOYKA, IpsAMasd, IJIOCKOCTb

IIpuMeHATh aKCHOMBI CTEPEOMETPUM M CIEIACTBHUS W3 HUX IIPU PELICHUU
FeOMETPUYECKUX 3a1a4

7.3

7.4

7.5

7.12

7.13

7.15

OrnepupoBaTh MOHATHAMH: NAPAIEIBHOCTh U MEPICHANKYISIPHOCTh TPSIMBIX
U IJIOCKOCTEN

KnaccupunupoBarh B3aUMHOE pacHoiOXKEHUE MPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTb NOHSTHUAMU: JIBYIPAHHBIM Yroj, TpaHU ABYIPAHHOIO Yrija,
peOpo BYIpaHHOrO Yrija, JUHEWHBIH yroj JBYTpaHHOrO yria, IpajycHas
Mepa JIBYTPaHHOI'O yria

Pemats 3a1aun Ha HaXOXKJEHUE FEOMETPUUECKUX BEJIMYMH IO oOpa3Lam Wi
aIropuT™MaM, IPUMEHSSI U3BECTHBIE aHAJIUTUYECKHUE METOIbl IPU PELICHUH
CTaH/JApPTHBIX MAaTEMaTUYECKUX 3aJlad Ha BBIUMCICHHUE PACCTOSHUU MEXIy
JBYMsI TOYKaMH, OT TOYKH A0 HPSIMOH, OT TOYKH JO IIJIOCKOCTH, MEXIY
CKPEIMBAIOIIUMUCS TPSIMBIMU

Pematp 3a1aun Ha HaXOXKJEHHE FEOMETPUUECKUX BEJIMYMH IO oOpa3Lam Wi
ajIropuTMaM, IPUMEHsAS WU3BECTHBIC aHATUTUYECKUE METOIBI IPU PELICHUU
CTAaHIAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCICHUE YIJIOB MEXIY
CKPELIUBAIOIIMMUCA MPAMBIMUA, MEXAY MNPAMOM U IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB

OnepupoBaTb MNOHATUSIMHU: CHUMMETpPUS B TPOCTPAHCTBE, LEHTP, OCh H
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUNIOCKOCTh CUMMETPUH (UTYPHI

7.16

7.17

7.18

W3Bnekatb, npeoOpazoBbIBaTh W HUHTEPIPETUPOBATh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX ~ TI'€OMETPHUECKUX  (Urypax, TMpeICTaBIEHHYI0 Ha
YepTekKax U pUCYHKax

[TpumensaTh reoMerpuueckue (GakTbl UIsl PEIHICHUS CTEPEOMETPUUYECKUX
3a1a4, IMPEANOJIAralolIuX HECKOJBKO WIaroB pelICHUs, €CIU YCIOBUS
PUMEHEHHUs 3aJ1aHbl B IBHOU (hopMme

IIpuMeHATH  mpoCTEWIIME NPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

7.19

7.20

HpI/IBOI[I/ITB MNpUMEPbl MATEMATUYCCKUX 3aKOHOMepHOCTCﬁ B IIpUpoAc H"
JKU3HHU, paCliO3HABATh IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

IIpuMeHATh TOJIyYEHHBIE 3HAHWS Ha IPAKTHKE: AHAINW3UPOBATH DPEAJIbHbBIC
CUTyallUd U NPUMEHATb U3YYCHHBIE IOHATHUS B IPOLIECCE MOMCKA PEIICHUS
MaTeMaTU4ecKu CPOpPMYIUPOBAHHON MPOOIEMbI, MOJEIHPOBATh pealibHbIE
CUTyallUd Ha S3bIKE TIE€OMETPHUM, MCCIEI0BaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM TE€OMETPHUYECKHUX IOHATHI W TeopeM, ammapara aireopsl,
pelaTh IPaKTUYECKUE 3a1a4U, CBSI3aHHBIE C HAXOXKJIECHUEM I€OMETPUYECKUX
BEJINYUH




11 KJIACC

:IC[())(I:BepﬂeMoro IIpoBepsiemble NpeMETHBIE Pe3y.IbTATLI 0CBOCHHH OCHOBHOI1
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJabTara
7 I'eomerpus

76 OnepupoBaTh MOHATUAMHU: MHOTOTPAaHHUK, BHHyKnLIVﬁ U HEBBITYKJIBII
MHOTOTPaHHHK, 3JIEMEHTbl MHOTOTPAHHUKA, TPABHJIbHBII MHOTOTPaHHUK

77 Pacno3naBaTh OCHOBHBIE BHIbl MHOTOIPAHHUKOB (IHMpamujaa, IMpU3Ma,
IPSIMOYTOJIBHBIN MapajuieNenunes, Kyo)
KnaccudunumpoBatb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS IS

7.8 KJ1acCU(UKaUHU (BBITYKJIbIe U HEBBIMYKIIbIE MHOTOTPAHHUKH, IIPaBUIIbHbBIC
MHOTOT'PaHHHUKH, IPSMbIE U HAKIIOHHBIE TTPU3MBI, TapaLICICTIUIIE/Ib])

7.9 OnepupoBaTh MOHATHUSAMH: CEKYIas INIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB

710 OOBSCHIATh MPUHIUIIBI IOCTPOCHUS] CEUEHUH MHOTOTPAaHHUKOB, UCIOJb3Ys
METOJI CIIEJIOB
CTpouTh CEYEHHS MHOTOTPAHHHKOB METOIOM  CIICZIOB, BBIOJIHSATH

7.11 (BBIHOCHBIE) TJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYD:
BU/I CBEPXY, COOKY, CHU3Y

714 Bbraucnare miomaan moBepxXHOCTe MHOTOTPAaHHUKOB (TIPH3Ma, MTUPaMU/Ia)
C mMpUMeHeHueM GpopmMyi

715 OnepupoBaTb NOHATUAMU: CHUMMETPHUS B TPOCTPAHCTBE, IIEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh M INIOCKOCTh CHMMETPUHU (PUTYPHI
W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH UHGOPMAIUIO O

7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTerkax U pUCYHKAX
[IpumensTb reomeTpuveckre (QaxKThl ISl PEUICHHsS CTEPEOMETPHUYECKHUX

7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIaroB pPEHIeHUs, €CIU YCJIOBUSA
IpUMEHEHUs 3aJlaHbl B IBHOH popme

718 [TpumeHnsaTh mpocTeiilive NpPOrpaMMHBIE CpEeICTBA M AIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CHCTEMBI TP PEIIEHUH CTEPEOMETPUIECKHX 33124

719 [IpuBoaMTh TpHMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TpPUpPOJAE U
KHU3HH, PACIIO3HABAThH NPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TprMeHATH MONydeHHbIE 3HAHUS HAa NMPAKTUKE: aHAJIU3UPOBAaTh peajbHbIE
CUTYalluX ¥ TPUMEHSTh U3YYCHHBIC TIOHSATHS B MPOIIECCE MOMCKA PEIICHHS
MaTeMaTHYecKu c(HOpMYIUPOBAHHOM MPOOIEMbl, MOJIEIUPOBATh pealibHbIe

7.20 CUTyallul Ha S3bIK€ TE€OMETPUHU, HMCCIEAO0BATH IOCTPOCHHBIE MOJENIU C
UCMOJIb30BAaHUEM T€OMETPUYECKHUX TMOHATHH U TeopeM, ammapara anreOpsl,
pemaTh ~ MpakTHYECKHWe  3a/auyd,  CBSI3aHHBIE C  HAXOXKICHHEM
reOMEeTPHUYECKUX BEITHMYUH

6 ['eomerpus

OnepupoBaTh TOHATHAMH: IMIIMHAPUYECKAs MMOBEPXHOCTh, OOpa3yroIIne

6.1 WIMHAPUYECKON IMOBEPXHOCTH, IMJIMHAP, KOHUYECKas MOBEPXHOCTH,
oOpa3yronire KOHHYeCKOW MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh

6.2 PacnioznaBath Tena BpameHus (MUInHAP, KOHYC, cdepa U map)

6.3 OOBACHATH CITOCOOBI MOTYYSHHSI TEJT BPALCHHS

6.4 KrnaccudumupoBars B3auMHOE pacmoiokeHHe cPephl U TUIOCKOCTH

6.5 OmnepupoBaTh MOHATUSMH: MAPOBON CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA

CETMCHTA, mapOBOﬁ CJ'IOﬁ, OCHOBAHHUC IMApPOBOI'0 CJIOs, BbBICOTA IIAPOBOTO



CJI081, IIIAPOBOM CEKTOP

6.6

6.7

6.8

Beruncisate  00BEMBI M IUIOMIAAM  TOBEPXHOCTEH TeJI  BpaIlCHWUS,
TEOMETPHUYECKUX TeJl C MPUMEHEHUEM POopMyT

OnepupoBaTh MOHATHSMH: MHOTOTPAaHHUK, BIHCAaHHBIK B chepy u
OTMHMCAHHBIN OKOJIO cdepbl, chepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAILCHUS

BbIYuCcHsATE COOTHOMIEHUS MEXKY TUIOIIAIIMU TTOBEPXHOCTEH M 00bEMaMu
IMONOOHBIX TEN

6.9

6.10

N3obpaxarh u3zydyaemble GUTYpbHl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB

BbmonHsATe (BBIHOCHBIE) IUIOCKME UEPTEKHM U3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHHU3Yy; CTPOUTH CEUYECHHS Tell
BpalleHUs

6.11

W3Brekatb, WHTEPIPETUPOBAThL M MPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekax U pUCyHKax

6.12

[IpumensTh reomeTpuueckre (QaxKThl ISl PEUICHHs CTEPEOMETPHUYECKHUX
3a/1a4, MOPEANOJIAralolliuX HECKOJbKO LIaroB pelIeHUs, €CIU YCIIOBUS
MIPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

OHepI/IpOBaTB IOHATHEM: BCKTOP B ITPOCTPAHCTBE

6.14

BBINOMHATE  JICHCTBUSA CJIOXKCHHS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHCIIO, OOBSCHATh, KAKUMHU CBOWCTBAMU OHU
o0JazaroT

6.15

6.16

[IpumensTh npaBuiIo Napasuieaenuneia Ipyu CI0KEHUN BEKTOPOB

OHGpI/IpOBaTI) IMOHATHUAMMA: ACKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, PABECHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHAPHBIC BEKTOPbI

6.17

HaXOI[I/ITL CYMMY BCKTOpPOB M INMPOHU3BCACHUC BCKTOpPAa Ha YHCIO, YIoJ
MCKAY BCKTOpaMH, CKaJIAPHOC IMPOU3BCACHHUC, pacCKIIaJAbIBaTb BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

BaﬂaBaTB IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOPpAMNHAT

6.19

6.20

6.21

Pemate HpOCTefIHJI/Ie TCOMCTPHUYICCKUC 3aJaY Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa

Pemate 3agad4u Ha J0Ka3aTCJIbCTBO MAaTCMATHUYCCKUX OTHOIIICHUU U
HAaXOXKIACHUC TCOMCTPHUYCCKUX BCIIMYUH 110 06pa3uaM WK aJIrOprUTMaMm,
MMPUMCHAA HU3BECTHBIC METOJBI npu PEIICHUHN CTaHJApPTHBIX
MAaTEMATUYCCKUX 3a4a4

[IpuMeHATh mpocTeHIIne MNpOorpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBO,Z[I/ITB OpUMEPBI MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HH, paCliO3HABATh POABJICHUC 3aKOHOB Ir€COMETPUHU B HCKYCCTBE

IIpuMeHATh MOJTy4YEHHbIE 3HAHWS HA MPAKTHKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTYyallUd U NPUMEHATh U3YUYCHHBIC IIOHATHUS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTHU4ecKu c(HopMyIUpOBaHHON MPOOIEMbl, MOAECTUPOBATH peabHbIE
CUTyallUd Ha A3bIKE T'€OMETPUH, HUCCIIEN0BATH IIOCTPOCHHBIE MOJIEIHU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEopeM, almapara ajareopsl,
pemiatb ~ NpPaKTUYECKUE  3aJadd,  CBA3aHHBIE C  HAxXOXJICHHUEM
T€OMETPUYECKHUX BEJIMYUH




12 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

7
7.6

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

I'eomerpus

OHGpI/IpOBaTB MOHATHUAMU: MHOTI'OI'PAHHUK, BBIHyKHBIfI u HGBBIHyKJIbII;'I
MHOI'OI'paHHUK, 3JIEMCHTEI MHOI'OI'PaHHHUKA, HpaBI/IHBHHﬁ MHOI'OI'paHHHUK

1.7

7.8

7.14

PacriosHaBaTh OCHOBHBIE BHIbl MHOTOTPAaHHHKOB (TMHMpaMuaa, IMPH3MA,
IPSIMOYTOJIBHBIN MapajuieNenunes, Kyo)

KnaccudunumpoBatb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS IS
KJaccu(uKanuy (BbITYKJIble M HEBBITYKJIbIE MHOIOI'PAaHHUKH, IPABUJIbHbIC
MHOT'OTPaHHUKH, NIPSIMbIE U HAKJIOHHBIE IPU3MBbI, IAPAILIIEIIECTIUIIE b )

Bbruncnsate 00beM MHOTOTPaHHUKOB (IIpU3Ma, MUpaMHUa) ¢ MIPUMEHEHUEM
dbopMyIl, BBIYHUCISATH COOTHOIICHUS MEXKIY IUIOMAASIMU MOBEPXHOCTEH,
00BEMamMH MOJOOHBIX MHOTOTPAHHUKOB

7.16

W3Bnekarb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HUHGOPMAIUIO O
INPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekax U pUCyHKax

7.17

[IpumensTh reomeTpudeckre (QaxKThl ISl PEUICHHs CTEPEOMETPHUYECKHUX
3a/a4, MOPEANOJIaralolliuX HECKOJIbKO UIaroB peIIeHUs, €CIU YCIIOBUS
MPUMEHEHHUS 3aJIaHbl B ABHOU (hopMme

7.18

7.19

[IpuMeHATh mpoCTeilMe MpPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI ITPU PEIIEHUN CTEPEOMETPUUECKHX 3a]1a4
[IpuBonuTh mpuMepbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B Mpupoje u
JKU3HH, pACIIO3HABATh MPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

6.1

6.2
6.3

6.6

6.7

6.8

[IprMeHATH MOJydEHHBIE 3HAHMS HAa IPAKTUKE: aHAIM3UPOBATH pEabHBIC
CUTYyallMu U NPUMEHATh U3YUYECHHBIC IIOHATHUSA B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4ecKu cHOpMyJIUPOBAHHON MPOOIEMBI, MOAEIUPOBATH peabHbIE
CUTyallUd Ha A3BIKE T'€OMETPHUH, HCCIEI0BAaTh IIOCTPOCHHBIE MOJCIH C
MCIIOJIb30BaHUEM T'€OMETPUUYECKUX TOHATUN M TEOpEM, ammapara aareOpsl,
pemiarb ~ NpaKkTUYECKUE  3aJadd,  CBA3aHHBIE C  HAxXOXJICHHUEM
r€OMETPUYECKHUX BEJINYUH

I'eomerpus

OmnepupoBaTh TOHATHAMH: IFJIUHIPHUYECKAsT MOBEPXHOCTb, 0Opa3yrolye
IWIMHAPUYECKOW IMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTb,
oOpa3yromire KOHH4eCKoW MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpXHOCTh
Pacnio3naBate Tena Bpamenust (IUJIMHIP, KOHYC, cdepa H map)

OOBSICHATDH CITOCOOBI OTyYEHUS TeJl BpallleHus

Boraucnare 00bEMBI TN BpallleHUs, TEOMETPUUYECKUX TeJl ¢ IPUMEHEHHUEM
hopmya

OnepupoBaTh TOHSATHSAMH: MHOTOTPAaHHHK, BIIHMCaHHBIH B cdepy U
ONHCAHHBIN OKOJIO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHHMK WJIM TEJIO
BpaIICHHUS

BBIUUCIIATE COOTHOMICHHSI MEXKY IIIOMIAIIMH TIOBEPXHOCTEH U 00bEMaMu
NOJOOHBIX TeJ

6.20

Pemate 3agadd Ha J0Ka3aTCIbCTBO MAaTCMATHYCCKHX OTHOIIIEHUN H
HaXO0XIACHUEC TCOMETPHUYCCKUX BCJIMYHUH I10 06pa3uaM WK aJIrOpuTMam,
IMPpUMCHAA HN3BCCTHBIC METObI npu peIICHUN CTaHJApPTHBIX
MaTeMaTHYCCKHUX 3a1a4




6.21

[IpumensTh mpocTeillline MporpaMMHBIE CPEACTBA M AJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPHU PELICHUU CTEPEOMETPUUECKUX 3a]1a4

6.22

[IpuBOoauTE mpHUMEpPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEM B IIPUPOAE H
JKU3HU, PacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

[IpyMeHsTh MONydeHHbIE 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh pealbHbIC
CUTYyallMu ¥ MPUMEHITh U3YUYCHHBIC MOHSATUS B MPOIIECCE MOUCKA PEIICHUS
MaTeMaTHU4ecKu cHopMyIUpOBaHHON MPOOIEMBI, MOAECIUPOBATH pEabHbIC
CUTyallMd Ha $3bIKE T€OMETPHUH, HMCCIEIOBATh IOCTPOCHHBIE MOJCIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX MOHATUN U TeopeM, almapara aareopsl,
pemath  MpPaKTUYECKUE  3aJaud,  CBA3AaHHBIE C  HAXOXKJICHHEM
F€OMETPUUECKUX BEIMYUH



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

7

['eomeTpus

7.1

OcHOBHbIE TOHATUSA cTepeoMeTpuu. Touka, MpsMas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonaTue 06 aKCMOMATUYECKOM IMIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJICICTBUS U3 HUX

1.2

7.3

B3anMHoe pacrnionoxeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIINECS, apaJlIesIbHbIE
U CKPCHIMBAKOIIUCCA  MPAMBIC. HapaJIJIeHLHOCTB MNpsMBbIX U IJIOCKOCTEN B
MIPOCTPAHCTBE: NapajyieibHblE NpPsIMbIE B MPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
IPSMBIX, MApAUICIbHOCTh INPSIMOM M IIOCKOCTH. YIVIBI C COHAIPAaBICHHBIMU
CTOpPOHAMH, YrojJ MEXAy NpsSMbIMH B mpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEH:
MapajulebHbIE IIOCKOCTH, CBOMCTBA MapajUleNbHbIX ILIOCKOcTel. IIpocreiimme
MIPOCTPAHCTBEHHbIE (UTYpPHl Ha IIJIOCKOCTU: TETpadap, KyO, mapajuielnenunen,
MMOCTPOEHUE CEUYECHUI

[lepneHUKYIApPHOCTE MNPAMOM M IUIOCKOCTH: IEPHEHIUKYISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NMpPsMBIE NapajulebHbIe U NEPHEHIUKYISAPHBIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYISIPHOCTH NPAMOU U INIOCKOCTH, TEOpeMa O IPSMOM NEepIEHIUKYISIPHOU
IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YroJl MEXY NMPSAMOU U IUIOCKOCTBIO, JBYTPAHHBIN
yroJl, IMHENHBINA Yroi ABYTrpaHHOro yria. [lepneHauKymnsp 1 HakJIOHHBIE: PaCCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSIMOM A0 MIOCKOCTH, MPOEKIHs (UTYPHI Ha
IJI0CKOCTh. [lepneHInKyIspHOCTh MIOCKOCTEN: NMPU3HAK NEPIEHIUKYIAPHOCTH ABYX
mrockocreil. Teopema 0 TpEX MepreHIuKyIsipax

11 KJIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

7

I'eomeTpus

7.4

[TonsiTiE MHOTOTpaHHMKA, OCHOBHBIE DJEMEHTBI MHOTOIDAHHHMKA, BBIIYKIbIE U
HEBBIMYKJIblE MHOTOIPDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. IIpusma: nN-yrojpHas
npu3Ma, TpaHU U OCHOBAHUS IPU3MBI, MpsiMas U HAKJIOHHAs NPU3MBbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh Npu3Mbl. [lapannenenumnen, npsiMOYTroiabHBINA Mapaijesnenumnes] u
ero csoictBa. Ilupamupa: N-yrosnbHas nupamuzia, TpaHM U OCHOBAHHUE IUPAMHUJBL,
OOKOBas M TOJHAs MOBEPXHOCTh MHpPAaMUbl, MpPaBUJIbHAS M yCEUEHHas MUpaMUJa.
OnemMeHTsl MNpu3Mbl M nupaMuibl. IIpaBuibHBIE MHOTOTpaHHMKH: IIOHSATHE
NPaBWJIBHOTO MHOTIOIPAaHHMKA, IpaBWIbHAs IMpU3Ma M TpaBWiIbHas MHUpaMHUIA,
IpaBUiIbHAS TPEYroyibHas MUpaMKJia U MPpaBWIbHBINA TeTpasap, Kyo. IlpeacraBnenue o
MPABWJIBHBIX MHOTOTPAaHHHUKAX: OKTA3Jp, AOJAeKa’Ap U uKocadap. CeueHus npusmsl u
IUPAMHU/IBI

7.5

CI/IMMeTpI/IH B IMPOCTPAHCTBE: CUMMETPHUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OeMEHTEI CUMMCTPUHU B nupamMmuaax, napajjiejacnuicaax, IMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Brruncienre SIeMEHTOB MHOTOTPAaHHHMKOB: pEOpa, nuaroHanw, yriael [lmomans
OOKOBOI TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIONab OCHOBAHUM,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM NPpU3MbI. [11011aas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTHU MPABUILHON MUPAMH/IBI, TEOPEMA O IUIOMIAIA YCEUEHHOU MUPAMU/IBI.

6.1

Hunuaapudeckas: MOBEPXHOCTh, OOpa3yIolUe UIHNHIPUYECKONH MOBEPXHOCTH, OCh
MUATUHAPUYECKOW TMOBEpXHOCTH. [lunmmHAp: ocHOBaHWMA W OOKOBas MOBEPXHOCTb,
o0pa3yrolas U 0Ch, IIIOIIaAb OOKOBOW U MOJTHON MOBEPXHOCTH

6.2

Konnueckas ITOBCPXHOCTD, 06pa3y101uﬂe KOHHYECKOM IOBCPXHOCTHU, OCb U BCPIIMHA




KOHUYECKol moBepXxHOCTH. KoHyc: OcHOBaHME M BepiIuHa, oOpa3yolias U OCh,
IoMaab OOKOBOW M TONHOW IMOBEPXHOCTU. YCEUEHHBIM KOHYC: OOpasyrolme u
BBICOTA, OCHOBAHMSI U OOKOBasi TIOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paguyc, AUameTp, IUIOMAas MoBepxHocTU cdepbl. Bianmuoe
pacrionio)keHre cdepbl W IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, miIomanb

chepnl

6.4

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka nunuHapa U KoHyca

6.5

6.6

6.7

6.8

KomOuHanmu ten BpalieHus 1 MHOI'OIPaHHUKOB. MHOIOTrpaHHUK, ONUCAHHBIN OKOJIO
cdepsl, cdepa, BnucaHHas B MHOTOI'PAaHHHK, WM TEJIO BPAILICHHS

[Tonstne 06 o00BEMe. OcHOBHBIE CBOHCTBAa 00BEMOB Tel. Teopema 00 00BEME
IPSAMOYTOJIBHOTO Napajenenunena u cieacrsus u3 He€. OObEM LUIMHIAPA, KOHYcA.
O06bEéM mapa u miomaas cheps

[TonoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHSI MEKAY IJIOLIAIIMHU [TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX TEI

Ceuenuss umiauHapa (HmapauieIbHO M MEPHEHIUKYISIPHO OCH), CEYEHUs KOHyca
(mapasuienbHOE OCHOBAHMIO U IPOXOJsIIee Yepe3 BepIINHY), CEUeHHUs I1apa

6.9

6.10

Kon
7

Bekrop Ha mockoctd M B mpocTpaHcTBe. COKEHHWE M BBIYMTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uciao. PasimokeHue BEeKTOopa IO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBuno mapamienenunena. Pemenue 3agad, CBSI3aHHBIX ¢ NPUMEHEHUEM
IIpaBUJI IEUCTBUH C BEKTOPAMH

[IpsimoyronpHasi cucrema KoopauHaT B TmpoctpaHcTBe. KoopawHaTel BeEKTOpA.
[Ipocreiimine 3amaum B KOOpAMHATaX. YTod Mexay Bekropamu. CkanspHoe
MPOU3BE/ICHNE BEKTOPOB. BhIUMCIEHHWE YIJIOB MEXAY NPSIMBIMU U IIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBII METOJI TPU PELLICHUH T€OMETPUUYECKUX 3a/1a4

12 KUIACC

IIpoBepsieMblii 31eMeHT COAepPKAHUSA
I'eomerpus

7.4

7.6

IloHsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHMKA, BBINYKIbIE U
HEBBIMYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. Ilpusma: n-yronpHas
IpU3Ma, TPAaHU U OCHOBAHUS NMPU3MBI, MpsiMas U HAKJIOHHAs MpPU3MBbI, OOKOBas U
IIOJIHAs MTOBEPXHOCTh NpHU3Mbl. [lapamtenenunesn, mpsAMOYroJbHBIA MapalIeIICIIHIIE]
u ero coiictea. [lupamuna: N-yroiapHas nupaMuja, TpaHd U OCHOBAHHE MUPAMMIIBI,
OOKOBas M TOJHas MOBEPXHOCTh MUPAMUJbI, IPaBUIIbHAS U YyCEUEHHas MUpaMUA.
OnemeHTHl NpuU3MbBl M nHUpamMuibl. lIpaBUiabHBIE MHOIOTpaHHMKHU: IIOHATHE
MPaBWIBHOIO MHOTOTpaHHMKA, MpaBUjIbHAas MNpU3Ma U MpaBWIbHAs TNHpPaAMHUAA,
IIpaBUJIbHAS TPEYroJibHAs MUpaMKJIa U MPaBUIBHBIN TeTpasp, KyO. Ilpeacrasienue o
MIPAaBUJIBHBIX MHOTOTPAHHUKAX: OKTA3P, JOJEKAdIP U UKOCAIIP.

BeruncieHue 371eMEHTOB MHOTOTPAHHHUKOB: péOpa, JuaroHanu, yriel. [loHsTue 00
o0béMe. OOBbEM HpPaMUIbI, TPU3MBbI

7.7

6.1

[Tono6ubIe Tena B mpocTpancTBe. COOTHOIIEHUS MEKIY TIOMIAASIMH MOBEPXHOCTEH,
00BéMaMU TTONOOHBIX TEN

[unuaapudeckass MTOBEPXHOCTh, 0Opa3yIoNIie IWIHHIPHICCKONH IMOBEPXHOCTH, OCh
WIMHIPHYECKON moBepxHocTH. LlunumHap: ocHoBaHus, 00pasyroias U 0Ch

6.2

Konnueckast moBepXHOCTh, 00pa3yronne KOHHYECKOW MOBEPXHOCTH, OCh U BEpITHHA
KOHUYecKoi moBepxHocTH. KOHYC: OCHOBaHUE | BepIiHA, 00pa3yrolas U 0ch

6.3

Cdepa u map: neHTp, paauyc, 1uameTp

6.6

[Tonste o0 o6wEMe. OcHOBHBIE CBOiicTBa 00BEMOB Ten. Teopema 00 00BEME




HPSIMOYTOJIBHOTO MapauleNenuiena u cueacTBus u3 He€. O0BbEM HUIMHIpA, KOHYCA.
O06BEM mapa u wiomaas cheps

6.7

[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMIECHUSI MEKIY TIOMIAASIMH TOBEPXHOCTEH,
00BEMaMU ITOIO0HBIX TET




ITPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHMS K PE3YJIbTATAM
OCBOEHMHSA OCHOBHOH OBPA3OBATEJIBHOU ITPOI'PAMMBI CPETHEI'O
OBHIET'O OBPA3OBAHUA

Koxa
NpoBepsIeMoOro
TpeOOBaHNS

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3zoBaHus

Bnagenue MerosnaMu 10Ka3aTeNbCTB, AITOPUTMAMU PELICHU 3a/1a4; YMEHUE
(dbopMynupoBaTh M ONEPUPOBATH MOHITUSIMH: OIpeleJeHHe, aKCHOMa,
TEOopeMa, CIIEACTBHE, CBOWCTBO, IPU3HAK, JI0KA3aTEIbCTBO, PABHOCUJIbHbBIE
(GOopMyIHMPOBKY; TPUMEHATh HX; yMeHue (opMynupoBaTh OOpaTHOE H
MIPOTUBOIOJIOKHOE YTBEP)KJCHUE, TPUBOJIUTD MIPUMEPHI U KOHTPIPUMEPHI,
UCIOJIb30BaTh ~ METOJ  MaTeMaTH4ecKOW  WHAYKIHMH;,  MPOBOJUTH
JI0Ka3aTeJIbHBIE PACCYK/ICHUS NIPU PELICHUN 3a/1a4, OLIEHUBATD JIOTUUYECKYIO
MPaBWIBHOCTh  PAacCyXJIEHUW;  yYMEHHE  OIEepUpOBATh  MOHATUSAMHU:
MHO>KECTBO, IIOJAMHOXECTBO, OIEpalMyd HaJl MHOYKECTBAaMHU; yMEHHE
WCIIONIb30BaTh  TEOPETHKO-MHOXKECTBEHHBIM  ammapar uis  ONMCaHUs
peaJIbHBIX IMPOLECCOB U SBJICHUM M IpU PELIEHUM 3a/ay, B TOM YHUCIIE U3
IpYyrux y4eOHBIX MpPEeIMETOB; YMEHHE OIEpPHpPOBaTh MOHIATUSIMU: Tpad,
CBSI3HBIA Tpad, NIepeBo, LUK, rpad Ha IMIOCKOCTH; YMEHHUE 33/1aBaTh M
ONMHUCHIBaTh Tpadpl pa3IMYHBIMH CIIOCOOAMU; HUCHOIL30BaTh Tpadbl MpHU
pelIeHnH 3a/1a4

YMeHue onepupoBaTh MOHATHSAMHU: HATypalbHOE YHCIO, ILIEJI0€ YHUCIIO,
CTENEHb C LIEIBIM I0Ka3aTeleM, KOPEHb HaTypaJlbHOM CTENEHH, CTEIEHb C
paloHaIbHBIM I10Ka3aTeJIeM, CTENEHb C JIEHCTBUTENIBHBIM IOKA3aTEeleM,
jgorapudM UHCIA, CHHYC, KOCHMHYC M TAHI€HC IIPOM3BOJBHOIO YHUCIA,
OCTaTOK M0 MOJYJI0, pAalUOHAJIbHOE YHCIO, HPpalMOHAIBHOE YHUCIIO,
MHO’KECTBA HATYPAJIBHBIX, LIEIbIX, PALIMOHAJIBHBIX, IEHCTBUTEIBHBIX YHCEI;
YMEHHME HCMOJb30BaTh MPHU3HAKU JIE€IUMOCTH, HAUMEHBIIMNA OOImuil
JIeTUTeNh 1 HaMMeHbllee 0011ee KpaTHOe, anropuT™ EBkina npu pereHun
3aJ1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3UIIMOHHBIMH CHUCTEMaMH CUHCIICHMUS;
YMEHHUE BBINIOJIHATH BBIUUCIIEHHE 3HAYEHUH M MPpeoOpa30BaHusl BhIPaKEHUI
CO CTemeHsMH M Jorapudmamu, mpeodpa3oBaHUs IPOOHO-paLlMOHAIBHBIX
BBIDAKEHUI; yMEHHE OINEPUPOBATh TOHATUSAMHU: IOCIENOBATEIbHOCTD,
apudmernueckasi nporpeccus, reoMeTpudeckas Mmporpeccusi, OeCKOHEYHO
yOBIBaroIas TEOMETPUYECKAs IIPOrpeccusi; YMEHHE 3aJ1aBaTh
MOCJIEZIOBATEIBHOCTH, B TOM YHUCIJIE C MOMOIIBIO PEKYPPEHTHBIX (OpMYI;
YMEHHE ONEPUPOBATH IOHATHUSAMHU: KOMIUIEKCHOE YHCJO, COIPSIKEHHbBIE
KOMIUIEKCHBIE YMCIIa, MOAYJIb U apryMEHT KOMIUIEKCHOTO 4Hcia, ¢gopma
3alUCH KOMIUJIEKCHBIX YHcen (reoMeTpudeckas, TPUTOHOMETpHYecKas |
anreOpandeckasi); yMeTbh TMPOU3BOJUTH apuPMETHUYECKUE JIEUCTBUS C
KOMIUIEKCHBIMA ~ 4YMCJIaMH;  NPUBOAUTH  NPUMEPBl  UCIOJIb30BaHUS
KOMIUIEKCHBIX YHCEJ; ONEPUpPOBaTh IOHATUSAMH: Martpuna 2x2 u 3x3,
OTIpeEUTENb MAaTPUILIbl, TEOMETPUUECKHI CMBICIT OTIPEAETUTENS

YMeHHne onepupoBaTh IOHATUSAMH: PALMOHAIBHBIE, HWPPALMOHAJIBHEIE,
MoKa3aTeJbHble, CTEMeHHble, JorapuMuyeckue, TPUTOHOMETPHUECKUE
YPaBHEHHUs U HEPABEHCTBA, UX CUCTEMBI; YMEHHE ONEPUPOBATH MTOHATUSIMH:
TOXECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHKE, ypaBHEHHE, HEPaBEHCTBO,
CUCTEMA YpPaBHEHM W HEPABEHCTB, PAaBHOCHUIBHOCTb YPaBHEHHWH,
HEPABEHCTB U CUCTEM; YMEHHE PELIATh YPAaBHEHHUsI, HEPABEHCTBA U CUCTEMBI




C TIOMOIUBIO PAa3IMYHBIX NPUEMOB; pellaTh YPABHCHMs, HEPABEHCTBA U
CUCTEMBI C IIapAMETPOM; IIPUMEHATh YPABHEHMS], HEPABEHCTBA, UX CUCTEMBbI
JUI pelIeHHUs MaTeMaTHYecKuX 3aJad M 3aJad U3 Pa3jIM4HbIX olnacTeit
HAyKU U PEAIbHOU KU3HU

YMeHue omnepupoBaTh MOHATHAMU: (QYHKIUS, UYETHOCTh (YHKIIHH,
NEPUOJUYHOCTh (PYHKIMH, OrPAaHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (GYHKIWHW, HAauOoJbllee W HaMMEHBIIEE 3HAUYCHHS
(GyHKIMH Ha IOPOMEKYTKe, HelpepblBHas (YHKLHSA, aCUMOTOTHI Tpaduxa
¢GbyHKIMH, TIepBas M BTOpas MPOW3BOAHAS (DYHKIMM, T€OMETPHUECKUI H
¢Gu3nyeckuif  CMBICI  IPOU3BOJHOM, IepBOOOpasHas, ONpeAeIEHHBIH
WHTETpaj,; yMEHHEe HaXOOUTh AacCHUMOTOTHI rpaduka (QYHKIUH, yMEHHE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO U KOMIIO3ULMH
(GyHKIMH, HAXOAUTH YPAaBHEHHE KacaTelbHOH K rpaduky QyHKINM; yMEHHE
HaXOJUTh IMPOU3BOJHBIE 3JIEMEHTApHBIX (DYHKLIMH; YMEHHME MCII0JIb30BaTh
MPOU3BOHYIO JJISi MCCIEIOBAaHUS (YHKIUH, HAXOAUTh HAMOOJIBIIME |
HaUMEHbUIME 3HA4YeHUs (QYHKUUH; CTPOUTh TIpadUKd MHOTOYICHOB C
WCIIOJB30BAHMEM  amlapara MaTeMaTHYeCKOro aHalHu3a; IPHUMEHSTh
MIPOU3BOJIHYIO JUISI HAXOXKAEHUS HAWIY4Ilero peleHHs B MPUKIAIHBIX, B
TOM YHCJIE€ COLMAIBHO-KOHOMHYECKUX W (PU3UYECKUX 3a]auax; HAXOAUTh
IUIOIIAA ¥ 00BEMBI (PUI'Yy € MOMOIIBIO MHTErpaja; NPUBOAUTH HPUMEPHI
MaTeMaTHYeCKOTO MOJEIHPOBAHUSA € TOMOIbI0 auddepeHnnanbHbIX
ypaBHEHUN

YMeHue onepupoBath MOHATHAMH: rpaduk QyHKIHH, oOpaTHas QyHKIuS,
KOMMO3ulusl (QYHKOWW, JWHEeHHas (YHKOHUS, KBagpaTHYHAs (QyHKIUA,
panoHanbHas (QYHKIUS, CTENEeHHas (YHKUUA, TPUTOHOMETPHUYECKUE
¢byHKkuuu, oOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIMM, MOKa3aTelabHAs H
norapudmuueckas (YHKIUU; YMEHUE CTPOUTh Tpaduku HU3YUYEHHBIX
(GyHKIMH, BBITOTHATH MpeoOpa3oBaHus rpaduKoB (YHKINH, UCIIOIB30BATh
rpaduKy A U3y4eHHs IPOLIECCOB M 3aBUCUMOCTEH, NPH PEIIeHUH 3a/1a4 U3
JIPYTrUX Y4YeOHBIX NPEIMETOB W 3a/1a4 W3 peajbHON >KU3HU; BBIPAXaTh
¢dbopMyIaMH 3aBUCUMOCTH MEXKIY BETUYMHAMHM; MCIOJIb30BAaTh CBOICTBA U
rpaduky QYHKUMH JUIsl pellleHuss ypaBHEHUM, HEPAaBEHCTB MU 3adad C
napameTpamu; H300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pEILIEHNI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pematb TEKCTOBbIE 3aJadd pa3HbIX TUIIOB (B TOM YHCJIE Ha
MPOLIEHTHI, J0JIM U YacTH, Ha JIBUKEHHE, padoTy, CTOMMOCTh TOBapOB U
yCIyT, HaJOIM, 3aJaud W3 00JacTU YNpaBJIEHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKEHUS, YpPAaBHEHUS, HEPABEHCTBA U MX
CUCTEMBI IO YCIOBUIO 3aJa4yd, HCCIEN0BATh IIOJyYEHHOE peLICHUuEe U
OLIEHUBATh IPABJIONOAOOHOCTh PpE3yAbTaTOB; YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallMd Ha A3BIKE MAaTEMAaTUKW; COCTAaBJIATb BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIIEI0BATH
MOCTPOEHHbIE ~ MOJAETM C  HCHOJb30BAaHMEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH MTOTYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATHSIMH: cpelHee apudmMeTrndyeckoe, MeauaHa,
HauOoJblllee ¥ HAaUMEHbIIEe 3HAYEHMs, pa3Max, JAUCHEpPCHs, CTaHAApTHOE
OTKJIOHEHHE YHCJIOBOrO Habopa,; yMEHHE H3BIIEKaTh, HWHTEPIPETHPOBATH
uHpOpMaIMIO, MPEICTaBICHHYI0 B TabMUIaX, Ha JAuMarpamMmax, rpadukax,
OTPaXXAIOIIYI0 CBOMCTBA peajbHBIX IMPOLIECCOB U SIBJICHHM; MPEICTaBIAThH
uHbOpMAIMI0O € TIOMOLIbIO TaONMIl W  JUarpamMM; HCCIIE€JOBaTh




CTaTUCTUYCCKUC JaHHBIC, B TOM 4YHCJIC C IPHUMCHCHHCM rpa(imqecm/lx
MCTOOOB M JJICKTPOHHBIX CPCIACTB; Fpa(l)I/II-ICCKI/I ucciacagoBarb COBMCCTHBIC
Ha6J'II-O,Z[eHI/I$I C IIOMOUIbKO TUArpaMm paCCCUBAHUA U JIMHEHHOMN perpeccuu
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YMeHue onepupoBaTh NOHATHAMMU: CIIy4aiHbIN OIBIT U Cly4aiiHOe cOObITHE,
BEPOATHOCTb CIIyYallHOTO COOBITHS; YMEHHE BBIUMCIATH BEPOSTHOCTH C
UCIOJIb30BAHUEM IPAYUUECKUX METO/I0B; IPUMEHATH (HOPMYJIbI CIIOKEHUS U
YMHOXKEHUSI BEPOSATHOCTEH, (OpMyITy TIOJHOM BEPOSATHOCTH, (GOPMYILY
bepnynnu, koMOuHaTOpHBIE (akThl U (HOPMYIbI; OLIEHUBATh BEPOATHOCTH
peayIbHbIX COOBITHI; yYMEHHE OIEpUPOBAaTh IMOHATUSAMU: CllydailHas
BEIMYMHA, PACIpPEIEICHUE BEPOATHOCTEM, MaTEeMaTHYECKOE OXXHJaHUE,
JHCTIEpCHsl M CTaHJAPTHOE OTKJIOHEHHE CIIydyallHOW BETUYMHBI, (YHKIIUH
pacmpeneleHuss W IUIOTHOCTH — PaBHOMEPHOIO,  IOKA3aTelIbHOIO U
HOPMAJIbHOT'O PACMpPENEIICHUI; YMEHUE UCIIOIb30BaTh CBOMCTBA U3YyYECHHBIX
pacnpeneleHuid I pelleHUs 3aJad; 3HAKOMCTBO C IIOHATHUAMM: 3aKOH
OOJIBIIINX YHCEN, METO/ABI BHIOOPOYHBIX MCCIEIOBAHHI; YMEHNUE TPUBOIUTH
IpUMEpbl MPOSBICHUS 3aKOHAa OOJBIIMX 4YHUCeN B MPUPOJIHBIX U
OOLIECTBEHHBIX SBJICHUSAX; YMEHHE ONEPUPOBATh IMOHATHSIMH: COYETaHUE,
NIEePEeCTaHOBKA, YUCIIO COYETaHUH, YMCIIO MepecTaHOBOK; OMHOM HbloTOHa;
yYMEHHUE TPUMEHITh KOMOMHATOPHBIE (DAKTBI U PACCYXKIACHUS JUIS PEIICHUS
3aJa4; OLCHMBATh BEPOATHOCTH  pPEAIbHBIX COOBITHH;  COCTaBIATH
BEPOSATHOCTHYIO MOJIEIb U HHTEPIPETUPOBATD NIOJIYUEHHBIA PE3YNIbTAT

YMeHue  onepupoBaTh  MOHATUSAMHU:  TOYKa, IMpsAMas, IUJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEIMUYHMHA yIia, IJIOCKUWA YroJl, IBYrpPAHHBIN
yroJi, TpEXIPaHHbIM YyroJj, CKPEIIMBAIOIIMECS IMPSMBbIE, MapajlIeIbHOCTh U
MEePIEHIUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, YroJl MEKIY MPSMBIMHU, YroJl
MEX1y HPSIMOW U IJIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSIMHU, PACCTOSIHUE OT
TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY IPSAMBIMHU, PAacCTOSHUE MEXKAY
IUIOCKOCTSIMU; YMEHHE MCIOJIb30BaTh IMPU PELIEHUM 3a]ad H3Y4YEHHbIE
(GakThl U TEOpeMbl MIAHUMETPUH; YMEHUE OIICHHBATh pa3Mepbl OOBHEKTOB
OKpPY)KAIOIIET0 MHPA; CTPOUTh MAaT€MaTHYECKHE MOJEIN C IIOMOIIbIO
F€OMETPUYECKUX TMOHATUM UM BEIMYMH, peEllaThb CBS3aHHBIE C HUMU
MIPaKTUYECKHE 3a/1a4u

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMAAL (UTYpBl, 00BEM (QUIYpHI,
MHOTOT'PaHHUK, PaBWIbHBI MHOTOI'PaHHUK, CEY€HHUE MHOTOTPaHHUKa, KYO,
napajuiefienunes, npu3Ma, nupaMuja, Gurypa U MOBEpXHOCTh BpallleHUs,
LWINHAP, KOHYC, Imap, cepa, Iomanb chepsl, MIOHAaJb HOBEPXHOCTH
NUPaMUbl, TPU3MBI, KOHYyca, LWIMHJIpPA, 00BEM KyOa, MPSMOYTOJIBHOTO
napajuiefienunesna, NUpaMuibl, MPU3Mbl, LWIMHApPA, KOHyca, IIapa,
pa3BEpPTKa MOBEPXHOCTH, CEUYEHUsI KOHYCAa U LIMIUHAPA, MApAJUIEIbHBIE OCH
WIM OCHOBaHMIO, CEYEHHE MIapa, IUIOCKOCTb, Kacaromascs chepsl,
HWINHAPA, KOHYCa; YMEHHUE CTPOUTh CEYEHUE MHOTOTPaHHUKA, N300pakaTh
MHOTOTPaHHUKH, (UTYpPBHl U MOBEPXHOCTH BpAILlEHUS, UX CEUEHUS, B TOM
YHCJIE C MOMOIIBIO 3JIEKTPOHHBIX CPENCTB; YMEHUE NPUMEHATh CBOMCTBA
FeOMETPUUYECKUX (QUTYpP, CAMOCTOSTENbHO (OPMYIUPOBATH OINpeAeTeHUs
u3ydyaemblX (UTyp, BBLIBUraThb THUIIOTE3bl O CBOWCTBAX M MpPU3HAKAX
reoMeTpuyeckux (Quryp, oOOCHOBBIBATH WM ONPOBEpraTh HX; YMEHUE
MIPOBOJIUTH KJaccU(UKaLUIO GUTYp MO Pa3IUYHBIM MIPU3HAKAM, BBITOIHATH
HE00XO0IMMBIE JIOTIOJIHUTENNbHbBIE TOCTPOEHUS

VYMmenune ONCprupoOBaThH TTOHATUSMMU JABWXKXCHHUEC B MMPOCTPAHCTBE,
HapaHHeHLHLIﬁ MEpEeHOC, CUMMCTpPUA Ha IIJIOCKOCTH W B MPOCTPAHCTBE,




MOBOPOT, TMpeoOpa3oBaHWe TOMOOWS, TOMOOHBIE (QUTYPBI, yMEHHE
pacrmo3HaBaTh paBHbBIE M TMOMOOHBIE (DUTYpPBI, B TOM 4YHCIE B MPHUPOJE,
HCKYCCTBE, apXHTEKTYpPE; HMCIIOIB30BaTh FCOMETPHUUCCKHE OTHOIICHHS IPH
pelIeHnH 3a/ay; HaXOAWTh TEOMETPUYECKUE BEIMYUHBI (IUIMHA, YTOJI,
IUI0MIa/b, 00BEM) MPH PEIICHUH 3aj1a4 U3 APYTUX y4EOHBIX MPEJIMETOB U U3
pEAIbHOM KU3HU; YMEHUE BBIYUCIATH TCOMETPHUUECKHUE BEIIMYUHBI (JJTHHA,
yroJi, IUIomaab, O0OBEM, ILUIOHIAJb IMOBEPXHOCTH), HCIOJB3YsA H3YYCHHBIC
dbopMyIIbI ¥ METOIBl, B TOM YHCJE: IUIOMIAh TOBEPXHOCTH IMHUPAMUIBL,
MPHU3MBI, KOHYCA, IWIMHPA, ILIoaab chepbl; 00béM Ky0a, IPSIMOYTOJILHOTO
napasieNienunea, MIPaMH/Ibl, TPU3MBI, [IWIMHAPA, KOHYyCa, IIapa; YMEHUE
HaXxOJIUTh OTHOIIIEHHE 00BEMOB MTOTOOHBIX (hHUTYp
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YMeHHne onepupoBaTh MOHATHSAMHU: MNPSIMOYTOJbHAs CUCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATBI TOYKH, KOOPIHMHATBI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOpa Ha YHUCIO, pa3lioKEHHE BEKTOpa Mo Oasucy,
CKAJLIPHOE IIPOU3BEICHUE, BEKTOPHOE IIPOU3BEICHUE, YOI MEXIY
BEKTOPAaMU; YMEHHUE UCIIOIb30BATh BEKTOPHBIN U KOOPAUHATHBIA METO AJIs
pelIeHusl TEOMETPUUYECKUX 3a/1a4 U 337a4 IPYyTUX Y4eOHBIX MTPEIMETOB

YMeHue BbIOMpaTh MOAXOIAIIMM METOJ Ul PELIeHUs 3a]auM; IOHUMaHue
3HaYMMOCTH MAaTeMaTHUKU B M3YyYEHHUU INPUPOAHBIX M OOIIECTBEHHBIX
IIPOLIECCOB M SIBJICHUH; YMEHHUE pACIIO3HABaTb IIPOSIBICHUE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, YMEHHME NPUBOIUTH IPUMEPbl MAaTEMATHUECKUX
OTKPBITHHA POCCUMCKON M MUPOBOM MaT€MaTUYECKON HAyKH
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MATEMATHUKE
Kox IIpoBepsiemblii 3jIeMEHT COJlePKAHUS
1  Yucna u BBIYUCICHUS
1.1 | HarypaubHble u uenble uncina. [I[pu3Haku JenMMOCTH LETbIX YHCe
12 Panmonaneubie uncina. OOBIKHOBEHHbBIE U AECATUYHBIEC JPOOU, MIPOLIEHTHI, OECKOHEUHBIE
MIEPHOINYCCKHE IPOOH
13 Apudmernueckuit KOpCHE HaTypaJdbHOH cTeneHu. JleHcTBUS C apuMETHUYECKUMHU
KOPHSIMH HAaTypaTbHOW CTCTICHH
14 Crenenb ¢ nenbiM nokazareneMm. CTeleHb ¢ pallMOHAIbHBIM MokazareneM. CBoHCTBa
CTETEeHH
15 CuHyc, KOCUHYC ¥ TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC, apKTaHT'€HC
YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uyucna. JlecATHYHBIE U HATYPAIbHBIC JTOTapH MBI
JleiicTBuTenbHbie ynciia. ApudMeTHdecKue orepanuy ¢ JCHCTBUTEILHBIMA YUCIIAMHU.
1.7 | IIpuGnwmxEHHbIE BBHIYMCICHUS, MPaBUIa OKPYTJICHUsS, MPUKHUIKA U OLIEHKa pe3ybTaTa
BBIYVCIICHHM
1.8 | IIpeoOpazoBaHue BHIpAKCHHMA
1.9  KommiekcHble yncia
2 | VYpaBHEHHUS U HEPABEHCTBA
2.1  lenble u IpoOHO-pallOHATbHBIE YPABHEHUS
2.2  UppauuoHalibHble ypaBHEHUS
2.3  TpuroHoMeTpuyeckue ypaBHEHUS
2.4  llokasarenbHble U JIOTapUMUUYECKIE YPABHEHHUS
2.5 llensle u qpoOHO-paMOHATIHLHBIE HEPABEHCTBA
2.6  VppanmoHaibHBIE HEPABEHCTBA
2.7  TlokasarenbHbIE U Iorapu(MUIECKHE HEPAaBEHCTBA
2.8  TpuronomerpuyuecKkue HEpaBEHCTBA
2.9  CucreMbl U COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VpaBHeHHs, HEPABEHCTBA U CHCTEMEI C ITapaMeTpaMu
2.11 Marpuia cucteMbl TUHEHHBIX ypaBHeHHH. ONpeenuTens MaTpHUIIbI
3 | Oyukuuu u rpaduku
31 OyHkuus, crnocoObl 3amaHus ¢yHkuud. I'paduk ¢yHkuumu. B3aumHO o0OpaTHBIE
byakuun. Yétabie n Heu€THBIC QyHKIMU. [leproauyeckue GyHKINN
O6nactp ompeAeNeHUss W MHOXKECTBO 3HaueHud Qynknuu. Hynmum  QyHKum.
39 [TpoMexyTKH 3HaKOMOCTOSTHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIIHH. MaKCHMYMBI
U MUHUMYMBl ¢yHKIMA. Hawmbonpiiee W HawMeHbIee 3Ha4YeHHE QYHKIUM Ha
MIPOMEKYTKE
33 Crenennas GpyHKIMS ¢ HaTypaJdbHBIM M IeNBIM TOKa3aTeneM. E€ cBoiicTBa u rpaduk.
CgoiicTBa 1 rpaduk KOpHs N-0if CTETICHN
3.4  Tpuronomerpuueckue GYHKIIHH, UX CBOWCTBA U rpaduKu
3.5 TlokasarenpHas u norapudmuueckas GyHKIIUU, X CBOMCTBA U TpadUKH
36 Touku pa3psiBa. AcuMOTOTH rpadukoB GyHKIM. CBoMcTBa QPYHKIIMIA, HEMPEPHIBHBIX

Ha OTpE3Ke




3.7

ITocnenoBaTenbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEN0BATEIHLHOCTEN

3.8 | Apudmernyeckas u reomeTpuueckas nporpeccun. Dopmysia CIOKHBIX MTPOIICHTOB

4  Havana maTeMaTH4yecKoro aHajan3a
4.1  IlpousBognas ¢pyHKumH. [[poM3BOIHEIE 3JIEMEHTAPHBIX (PYHKITHI

[IpumeHeHre TPOU3ZBOJHOW K HCCIENOBaHUIO (QYHKIMH HAa MOHOTOHHOCTh H
4.2  okctpemymbl. HaxoxaeHune HauOOJBIIEr0 M HAMMEHBIIETO 3HAYEHUS (QYHKIUU Ha
OTpe3Ke

4.3 | llepBoobpaznas. UnTerpan

5 | MHoxecTBa U JIOruKa
5.1  MHoxecTBO, onepanuu HaJl MHOKecTBaMu. Jlnarpammel Diinepa — Benna
5.2  Jloruka

6  BeposATHOCTH U CTATHCTHKA
6.1 OmnucarenbHas CTaTHCTUKA
6.2  BeposTHOCTB
6.3 KomOuHaTopuka

7 I'eomerpus
7.1  ®urypsl Ha JIOCKOCTU
7.2  IlpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 | MHOrorpaHHUKH
7.4  Tena u NOBEpXHOCTH BPALICHUS
7.5 KoopauHaTsl 1 BEKTOPBI




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



