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MNOSICHUTEJIBHAS 3AITUCKA
PaGouass mporpamma mo mnpeamery «l'eomerpusi» 6azoBoro ypoBHs ans 10-11 xmaccos
COCTaBJICHa Ha OCHOBE:
o ®denepalIbHOTO TOCYJIAPCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa OCHOBHOIO OOILEro
oOpa3oBaHMs, YTBEpP)KIEHHOTO TpuUKazoM MuHHCTEpCTBa mpocBeuleHus Poccuiickoi
@eneparu ot 31 mas 2021 r. Ne287 (3apeructpupoBaH MUHUCTEPCTBOM IOCTULIMU
Poccuiickoit @eneparuu 5 utons 2021 r. peructpaunoHusiii Ne64101);
o IIpukaza MunucreperBa npocsemenust Poccuiickoin @enepanuu ot 18.07.2022 Ne568
«O BHeceHMHM W3MEHEHHH B (elepallbHbIi TOCYJIapCTBEHHBIN 00pa30BaTEebHBIA CTaHAAPT
OCHOBHOTO 00IIero oOpa3oBaHuUs, YTBEPXACHHBIH NMpPUKa30oM MUHHCTEPCTBA MPOCBELICHHUS
Poccuiickoit ®eneparuu ot 31 mast 2021 1. No287x;
o [Ipuxaza MunucrepctBa npocsemieHus: Poccuiickoit @enepanuu ot 18.05.2023 r. Ne370
«O06 ytBepxnaeHun (enepanbHO  00pa30BaTENBHOW MPOTPaMMbI  OCHOBHOTO — OOIIETro
00pa3oBaHU;
o [Ipukaza MunucrepcrBa npocsenienus Poccuiickoit @enepaunn ot 09.10.2024 Ne 704
"O BHECEHMM HM3MEHEHMH B HEKOTOpbIE MpuKa3bl MHHMCTEpCTBa NpocBelieHuss Poccuiickon
Oenepanun, Kacaronimecss GeaepaibHBIX 00pa30BaTEIbHBIX MPOrPAMM HAYaJIbHOTO OOIIETro
o0pa3oBaHMsl, OCHOBHOTO 00mero oOpa3oBaHUs U cpeaHero oobmero oOpa3oBaHus"
(3apeructpuponan 11.02.2025 Ne 81220);
° Konmenmuu pa3Butusi MareMaTtudeckoro oOpas3oBaHusi B Poccuiickoit ®Deneparumn

(YTBepkaena pacnopspkenueM IlpaBurensctBa Poccuiickoit @enepanuu ot 24 nexabps 2013
r. Ne 2506-p)

HEJIX U3YYEHUSA YYEBHOTI'O KYPCA

BaxHOoCTh yueOHOTO Kypca TeOMETpUH Ha YpPOBHE CpEIHEro o0Imero oOpa3oBaHUs
0o0yCIJIOBJI€Ha MPAaKTUUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U MPEIMETHBIX pe3ylbTaToOB
0o0y4eHUs TeOMETPUH B HAIPABICHUWU JIMYHOCTHOTO Pa3BUTHUS 0Oydarommxcsi, GOpMUPOBaHUS
(YHKIMOHAJIBHONH MaTeMaTHYECKOW TPaMOTHOCTH, W3YyYEHHUS JPYIMX Y4YEeOHBIX TUCIMILIHH.
Pa3Butne y oOyuaromuxcsi HNpaBWIbHBIX MPEACTABIEHUH O CYIIHOCTH U IPOUCXOXKIACHUU
FeOMETPUYECKUX a0CTPaKLUM, COOTHOIIEHUU PEaIbHOTO U HJCAIbHOTO, XapaKTepe OTpasKeHUs
MaTeMaTHYeCKON HAyKOH SIBJICHHN U MPOIIECCOB PEaTbHOTO MHUPA, MECTE TE€OMETPUHU B CHCTEME
HayK M pOJIM MaTeMaTH4YEeCKOTO MOJICIMPOBAHUS B HAayyHOM I[IO3HAHMM M B MPAKTUKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOI'O MHPOBO33PEHUS YYAIIMXCS, a TakKe KauecTB
MBILUIEHHSI, HEOOXOIUMBIX JJIsl aAaNTallii B COBPEMEHHOM OOILIECTBE.

['eomeTpus siBnseTcs OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEro OOIIero
o0pa3oBaHus, TaK Kak OOECIeYMBAET BO3MOXKHOCTh M3YYEHHs KaK JUCHUIUIMH €CTECTBEHHO-
Hay4HOU HaIlPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (GOpMUPYEMOe NpPU U3YUYEHHUU OOYYAIOUIUMUCS MOHSATHIHBIX
OCHOB TE€OMETPHUH M TOCTPOCHUM IIETIOYKH JIOTHYECKHX YTBEPKACHUNW B XOJIe pEIlIeHUs
TeOMETPUYECKUX 3a/1a4, YMEHHME BBIIBUTaTb M OIPOBEpPraTth THMIIOTE3bl HEMOCPEICTBEHHO
UCIIOJIB3YIOTCS MPU pEIIEHUH 3a7ad €CTECTBEHHO-HAy4YHOI'O ILMKJIA, B YaCTHOCTH U3 Kypca
bu3UKH.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE HIPAaeT CYHIECTBEHHYIO pOJIb BO BCEX
o0nacTsax AesTeNbHOCTH 4YenoBeka. OpueHTanus YejaoBeKa BO BPEMEHHM U INPOCTPAHCTBE —
HEOOXOJAMMOE YCJIOBHE €r0 COLMAIBHOTO OBITHUS, (OpMa OTpaKeHHUs OKPYKAIOIIETO MUpa,
yCIIOBHME  YCIEUIHOIO IMO3HAaHUS M  aKTUBHOTO  IpeoOpa3oBaHMsl  JIEHCTBUTEIHbHOCTH.



OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEINHSAET pa3Hble BUABI YyUeOHOM U TPyI0BOH
NeSITETIbHOCTH, SBISIETCS OJHUM M3 NMPO(ECCHOHANBHO BaKHBIX KAdeCTB, IMO3TOMY aKTyajbHa
3ajaya (popMHUpPOBaHUS Yy OOYyYarOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTU
00pa3HOTr0 MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPaKTHYECKOU
JESITEIILHOCTH 110 MHOTHM HAIIPaBICHUSM.

Lenb ocBoeHUs mporpaMMbl yueOHOro Kypca «['eomeTpusi» Ha 6a30BOM ypoBHE O0yUCHHUS
— 001meo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIONIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH TPUOOPETEHUS W HCTOIH30BAaHUS CHCTEMAaTHUYECKHUX T'€OMETPUUYECKUX 3HAHUM U
NecTBUH, crienU(UIHBIX T€OMETPHH, BO3SMOXXHOCTH YCIEITHOT'O MPOAOJIKEHHST 00pa30BaHUs 110
CHENHATBHOCTSM, HE CBS3aHHBIM C MPUKIIATHBIM HCIIOJIE30BAaHHEM T€OMETPHH.

[IporpaMmma mo reomeTpuu Ha 0a30BOM ypOBHE IMpelHa3HAuYeHa UId OO0y4arou[uxcs
CpelHEel IIKOJIbI, HE HWCIHBITHIBABIIMX 3HAUYUTEIBHBIX 3aTPYJHEHHH Ha YpOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJIKHBI OCBOUTH
o0mre MaTeMaTHYeCKUe YMEHUs, CBSI3aHHbBIE CO CIECIUPUKON T€OMETPUN U HEOOXOAMMBIE IS
JKU3HU B COBpeMEHHOM oO1uiecTBe. Kpome 3Toro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHUIO
Oonee r1yOOKO, €ClU B JATbHEHIIIEM BOSHHUKHET HEOOXOIUMOCTh B TEOMETPHUECKUX 3HAHUIX B
npodeCcCUOHATBLHOMN 1eATEIIEHOCTH.

JloCTIDKEHHE eI OCBOCHUS MPOTPaMMBbl 00ECTIEYMBACTCS] PEIICHHEM COOTBETCTBYIOIINX
3anmau. [IpuopureTHBIMU 3a1a9aMu OCBOCHHMS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBIISFOTCS:

e (QopmupoBaHuE TPEICTABICHUS O TEOMETPUM KaK YacTU MHUPOBOH KYyJIbTypbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpPEACTABIECHUS O MHOIOTPAHHMKAX M TeJaxX BpallleHUS Kak o
BXHEHIIINX MaTeMaTHYECKUX MOJIENIX, MO3BOJSIONINX OMUCHIBATh U U3YyYaTh pa3HbIe
SIBJICHUS OKPY>KaIOLIeT0 MUPA;

e (QopmupoBaHuE yMEHHs PAclO3HAaBaTh HAa 4YEPTEKax, MOJECISIX U B PEATbHOM MHUPE
MHOTOTPAaHHHKH U TeJla BPaIlCHUS;

e OBJAJICHHE METOJAaMHU peUIeHHWs 3aJad Ha TOCTPOSHUS Ha M300paKEHUSIX
IIPOCTPAHCTBEHHBIX (QUTYD;

e (QopmMupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTHUSIMH O MHOTOTPAaHHUKAX H
TEJIaX BpAIIEHUS U UX OCHOBHBIMHU CBOHCTBAMU;

e OBJIQJICHHE AJNTOPUTMAMM PELICHUS OCHOBHBIX THUIOB 3aja4; ()OPMHPOBAHUE YMEHHUS
NPOBOIUTH  HECIIOKHBIE  JIOKA3aTEeNbHBIE  pACCYKIEHHsT B  XOJA€  pEHICHHUs
CTEPEOMETPUYECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJEepKaHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  oOydarommxcs,
MO3HABATEIHLHON aKTUBHOCTHU, UCCIIEIOBATEILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHHUS;

e (QopmupoBanue (QyHKIHOHAIBHON T'PaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSIBICHUS T€OMETPHUUECKUX TOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEATBbHBIX JKM3HEHHBIX CUTYallMsX W TMPH HW3YYCHUU IPYTHX y4eOHBIX TPEIMETOB,
NPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyITHpOBaTh HX Ha S3BIKE
reOMeTpUM M  CO3[aBaTh TI'EOMETPUYECKHE MOJIEIM, MPUMEHATh OCBOCHHBIN
reOMETPUUYECKUN ammapar Mg pelIeHUus MPaKTHKO-OPUEHTUPOBAHHBIX — 3ajad,
WHTEPIIPETHPOBATH U OIICHUBATH IMOJIYYCHHBIC PE3YJIbTATHI.

OTIUYUTENBHOW 0COOEHHOCTBIO TIPOTPAMMBI SIBIISIETCSI BKIIFOUEHUE B KypC CTEPEOMETPUHU

B HayaJe €ro M3yueHus 3aJad, pelIaeMblX Ha YPOBHE HWHTYUTHBHOTO TIO3HAHMS, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHAs paboTa HaJ HUMHU, YTO CIOCOOCTBYIOT Pa3BUTHUIO



JIOTUYECKOT0 M TMPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE HWHTYUTUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHEHIIEMY U3yUEHUIO IPEIMETA.

[Ipenmourenue OTHAETCS HATNIATHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CThb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-TPAKTHYECKON
NEATENbHOCTH. Pa3BUTHE INpPOCTPaHCTBEHHBIX IPEACTABICHUM y ywamuxcsi B Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pEIICHUs 3a7a4 Ha CO3/1aHKEe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPUpPOBAaHUE MPOCTPAHCTBEHHBbIMU oOpazamu. CoznaHue oOpas3a MPOBOIAUTCS C
OTOPOM Ha HATTSAHOCTH, & ONEPUPOBAHKE 00Pa30M — B YCIOBHSIX OTBJICUEHHUSI OT HATISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOI0 COJIEPIKaHuUs.

OcHoBHblE coaepkaTesnbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHororpanHukn», «IIpsiMble U IJIOCKOCTH B MPOCTpAHCTBE», «Tena BpameHus», «BekTopel u
KOOPAMHATHI B IPOCTPaHCTBE». DOpMUPOBAHKE TOTUYECKUX YMEHHUH pacnpeensieTcs He TOIbKO
[0 COAEp)KAaTEeNIbHBIM JIMHUSAM, HO M MO TojaM OOydYeHHs Ha YpPOBHE CpeIHEero oOOIIero
o0Opa3oBaHusl.

Copepxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJbTaTaM OCBOEHUS
paboueii mporpaMMBbl, pacpeeIEHHBIM 110 TOAaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
YTOOBl  OBJIAJICHUE TIEOMETPUYECKHMMM TMOHATUSAMH M HaBBIKAMH  OCYIIECTBISUIOCH
MOCNIEZI0BATEIbHO M IMOCTYNATENIbHO, C COOJIIOJIEHUEM MPUHIUIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHUS BKJIIOUAJUCH B OOIIYI0 CUCTEMY I'€OMETPUYECKUX MPeICTaBICHUI 00yUaroumxcs,
pacmupsis ¥ yriuyomsis e€, 00pasysl IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reometpun orBoautcs 2 yaca B Heaento B 10 knacce u 1 yac B Hegento B 11
KJIacce, BCero 3a a rojia ooyuenus - 102 yueOHBIX yaca.
BocnuraTenbHblii KOMIOHEHT YPOUHOH AESATEIBHOCTH paboyeil mporpaMMbl BOCITUTAHUS
MAOY COII Ne9 orpakeH B KaJeHIApHO — TEMATHYECKOM IUIAHUPOBaHUU B MyHKTe «Tema
YpOKay.

COJEPKXAHUE YYEBHOTI'O KYPCA
10 KUIACC

IIpsiMble ¥ IJIOCKOCTH B IIPOCTPAHCTBE

OcHoOBHbIE MOHATUSL CTEpeOMETpUH. Touka, mpsiMasi, I0CKOCTh, MpocTpaHCcTBO. [loHATHe
00 aKCHOMaTHYeCKOM MOCTPOEHUHU CTEPEOMETPHH: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3aumHOe pacrnionoxeHue npsMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, MapaluiebHbIE U
cKpemuBampomuecss npsMsle. llapainenbHOCTs MNpsAMBIX M IJIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHble NPSMBbIE B IPOCTPAHCTBE; IMAPAUIEIBHOCTh TPEX MPSMBIX; [APAJUIEIBHOCTh
OpsIMOM M IUIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMH; YTOJI MEXJIY HIpPSIMBIMH B
npoctpaHcTBe.  [lapanmnenbHOCTh  IUIOCKOCTEH:  MapajuieNibHble  IJIOCKOCTH;  CBOMCTBa
napajuIeNbHBIX TUIOCKOCTel. [IpocTeiiime mpocTpaHCTBEHHBIE (GUTYPHI Ha TIOCKOCTH: TETPAdIP,
Ky0, napajijiesienunena; NocTpOeHUE CEYSHUI.

[lepneHaAUKYISIPHOCTh OPSAMOM M IUIOCKOCTH:  TNEPIEHIUKYJSPHBIE MpsIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MAapajuleNIbHbIE M MEPHEeHIUKYJSPHbIE K IUIOCKOCTH, TpPU3HAK
NEPHEHAUKYJSIPHOCTA IPSIMOM M IJIOCKOCTH, TeOpeMa O IMPsIMOW IEepHEeHIUKYISIPHOU



IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YroJl MEXKIY IPSIMOM U INIOCKOCTBIO; ABYTPAHHBIM yrol,
JIMHEHHBIN yroJl JABYTpaHHOro yruia. IlepneHaukyisip M HakJIOHHBIC: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOH [JO IUIOCKOCTH, NPOEKIMs (UIypbl Ha IUIOCKOCTb.
[TepnieHAUKYISPHOCTD TUIOCKOCTEW: IPU3HAK NEPIEHAUKYIIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa
0 TpEX MEPIECHIUKYIIAPaX.

MHoOrorpaHHuKHu

[losiTHE MHOTOTpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOIDAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPaHHMKH; pa3BEPTKAa MHOrOrpaHHuKa. [Ipusma: n-yronbHas npusma; rpaHu
U OCHOBAHMUS MPHU3MBI; MIPsIMast M HAKJIOHHAS MTPU3MbI; OOKOBas U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapamienenumen, npsMOYTrOJbHBIN NapajIesieNuNnes] U ero corcrea. [Impammna: n-yrospHas
nupamMuzia, TpaHM U OCHOBAaHME NHUpPaMUbl; OOKOBas M IOJHAs MOBEPXHOCTb MHUPAMM[BL;
IOpaBWIbHAs M YyCEUEHHas MNHMpaMuaa. OJIEMEHTHl INpU3Mbl M nupamuisl. [IpaBuibHbIE
MHOTOTPaHHMKU: MOHSTHE NMPABUIBHOIO MHOIOI'DAaHHUKA; MpaBUiIbHAs IpHU3Ma U IPaBHJIbHAs
NUpaMKJIa; paBUiIbHAsl TPEyrojbHas MUpaMuia U MpaBUIbHBIN TeTpasap; KyO. IlpencraBnenue
O MpPaBWIBHBIX MHOIOTPaHHMKAaX: OKTaj’ap, Joaekadap M ukocadap. CedeHus NPU3MBI U
IUPAMHUIBL.

CuMMeTpuss B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DneMEeHTBl CAMMETPUH B TUpaMuiax, Napasuieenune1aX, MpaBuIbHbIX MHOTOTpaHHUKAX.

Brruucienue 351eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanmu, yribsl. [lnomans 60xoBO#
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MNPSMON MNPHU3MBI, IUIOLIAIb OCHOBAHWM, Teopema o
OOKOBOW TOBEPXHOCTH NPsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH U IMOBEPXHOCTHU
NpaBWIBHON MUpPaMUIBI, TEOpeMa O IUIOMAIN yced€HHON nupamuzbl. [loHstne 00 oOBEMe.
O0BEM nupaMusl, IPU3MBIL.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOIAASIMU IOBEPXHOCTEH,
00BEMaMHU ITIOJO0HBIX TEN.

11 KJIACC

Tesa BpalieHus

Hunuaapudeckass MOBEPXHOCTh, O0pa3ylomyue UIUHAPUYIECKOW TOBEPXHOCTH, OCh
[WIHMHIPAYECKOHN MoBepXHOCTU. [{MmuHAp: ocHOBaHMS M OOKOBasi MOBEPXHOCTh, 00Opasyromas u
OCh; TUTOIIAh OOKOBOM U MTOJTHOW MTOBEPXHOCTH.

Konudeckasi moBepXHOCTb, 00pasylolIie KOHUYECKOH MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW ToBepXHOCTH. KOHyC: OCHOBaHHME W BeplIMHa, 0oOpasyromiass U OCh; IUIOMIANb
OOKOBOHM M TIOJTHOM MOBEPXHOCTH. Y CEUYEHHBIN KOHYC: 0Opa3ylollue M BbICOTa; OCHOBAaHUS U
OOKOBAast TOBEPXHOCTb.

Cdepa u map: ueHTp, paaumyc, IUaMeTp; IUIOHIaAb MOBEpXHOCTH cdepbl. B3aumHoe
pacmofioskeHue cepbl U MIIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; mIomaab chepsl.

N300pakeHune Ten BpaleHus Ha MIIOCKOCTH. Pa3BépTka MIIMHApPA U KOHYCA.

KomOuHanuu Tenm BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONHUCAHHBIA OKOJIO
cdepsl; chepa, BUcaHHAs B MHOTOTPAHHUK, WU TE€TIO BPAIICHHUS.

[Monstne 006 o0béme. OcHOBHBIE CBOHCTBa 00bEMOB Ten. Teopema 00 o00BEMe
MPSIMOYTOJIBHOTO Tapayienenunena u ciaeAcTBus u3 He€. O0béM mumnuHapa, koHyca. O0bEM
mapa v 1iomasb chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAIIMU TOBEPXHOCTEH,
00BEMamMu TOJOOHBIX TETI.



Ceuennss nunuHApa (MapayIebHO M NEPHEHIUKYJSIPHO OCH), CEYEHHsS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXO/SIILEe Yepe3 BEPILNHY ), CEUEHHUS LIapa.

BekTOopbI M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocTy 1 B mpocTpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4uciio. PasnokeHue BekTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTopam. lIpaBuio
napajuienenunena. Pemenue 3aia4, CBSI3aHHbBIX ¢ IPUMEHEHUEM MTPaBUII JEHCTBUI C BEKTOPaMHU.
[IpsamoyronbpHasg cucrema KOOpaMHAT B mnpocTpaHcTBe. KoopauHatel Bektopa. IIpocreitmme
3a7a4yd B KOOpAMHATaxX. YToil MexAy BekropamMu. CKalspHOE NPOU3BEIECHUE BEKTOPOB.
Boluncienue yrioB MexAy NpSIMBIMM M INIOCKOCTAMU. KOOpauMHATHO-BEKTOPHBIM METOJ NpHU
pelIeHNH TEOMETPUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MpOrpamMMbl yueOHoOro mnpeamera «MaremaTHKa
XapaKTEePU3YIOTCS:

I'pa:xxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW TMO3MLIMU OOyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCHIMCKOTO OOIIECTBA, MPEACTABICHUEM O MaTEMaTHUYECKHX OCHOBAX
(YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPakIaHCKOrO OOIIecTBa
(BBIOOpPBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJIEUCTBOBATh C COLUAIBHBIMU WHCTUTYTaMHU B
COOTBETCTBUH C UX PYHKIMSIMHU U Ha3HAYCHHEM.

IIaTpuoTHYecKkoe BOCIMTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKTAHCKOW MIACHTUYHOCTH, YBOKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUMCKOM MaTEeMaTUKH, ILIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MATEMAaTUKOB M POCCUMCKONM MAaTeMaTUYECKOW IIKOJIbI, K HMCIOJIb30BAHUIO 3THX
TOCTHKEHHUM B IPYrUX HayKaX, TEXHOJIOTUAX, cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CcHOpMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO TOBEJACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHHUEM
JOCTH)KEHU HAyKH U JIEATEbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOIO BKJIaJa B IOCTPOCHHE
YCTOWYHBOTO Oy TIyIIEro.

JcTeTn4ecKoe BOCIUTAHME:

ACTETUYECKMM  OTHOIICHWEM K MUY, BKIIOYas ACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, pEIICHUH, PACCYKICHUH; BOCHPHUHUMYHBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHSAThH MAaTeMaTHYECKHME 3HAHUS B HHTEpecax
3I0pOBOr0 M Oe30macHoro obpasza KHU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 370POBBIO
(3mopoBoe mHTaHUE, cOATAaHCHPOBAHHBIA PEKUM 3aHATUN M OTABIXA, pPerylspHas ¢puzndeckas
AKTUBHOCTb); (PM3UYECKOTO COBEPIICHCTBOBAHUS, MIPHU 3aHATUAX CIIOPTHBHO-03I0POBUTEIHHON
JIEATEIIBHOCTBIO.

TpynoBoe BocliMTaHue:

TOTOBHOCTBIO K TPYJZly, OCO3HAHHUEM LIEHHOCTU TPYIONIOOUS; MHTEPECOM K Pa3IHMYHBIM
chepam mpodhecCHOHATLHOW JeSATeNLHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHUIIOKECHUSIMU,



YMEHHEM COBEpIaTh OCO3HAHHBIN BBIOOp Oynymieil mpodeccun U pearn3oBbIBaTh COOCTBEHHbIE
KU3HCHHBIC IUIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K MaT€MaTHYECKOMY OOpa30BaHHUIO H
caM000pa30BaHUI0 HAa TPOTSHDKEHUHM BCEH JKM3HM; TOTOBHOCTBIO K AKTUBHOMY YYacTHIO B
pELICHUH MPAaKTUYECKHUX 3a/1a4 MaTeMaTHIeCKOW HaIPaBIEHHOCTH.

IKOJIOTHYEeCKOe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO JKOJIOTHUECKOW KYJBTYPHl, NOHHMMAaHUEM BIHSHHUS COLUAIBHO-
HKOHOMHUYECKUX TPOIECCOB Ha COCTOSHWE INPHPOAHOW M COIMAJIBHOM CpeNbl, OCO3HAHHWEM
rI00aTbHOTO — XapakTepa  OKOJOTMYECKHX  IMpoOJeM; OpHEHTaluel Ha  NpUMEHCHHE
MaTeMaTHYECKUX 3HAHWUU Ui pelieHHs 3a7a4d B 00JaCTH OKpY’KaloIIeld Cpebl, TUIaHUPOBAHHS
MIOCTYTIKOB M OIICHKH WX BO3MOKHBIX ITOCIIEICTBUH TSI OKPY KAIOIIEH CPEIBI.

IleHHOCTH HAYYHOT'0 MO3HAHMSA:

C(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAYKH U OOILIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MAaTeMaTHYECKON HayKH Kak c(epsl
YeJIOBEUECKON JESTEIBHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JIJISl PA3BUTHS [IMBHUIIM3AIHM;
OBJIAJICHUEM S3BIKOM MAaTeMaTHKH M MaTeMaTHYECKOH KyJIbTYpOH Kak CpPEICTBOM ITO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBIISITH TPOSKTHYI0 M  HCCIIEIOBATEIBCKYIO JESTEIbHOCTD
UH/IMBUAYAJIBHO U B TPYyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertarnpeaMeTHbIE pe3yabTaThl OCBOCHUS POrpaMMbl yueOHOro npeamera « MaTeMaTHKa
XapaKTepU3yIOTCS  OBIAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMETbHbIMU  OelCMBUIMU,
YHUBEPCANGHBIMU —~ KOMMYHUKAMUSHBIMU — OCUCMBUAMY,  YHUBEPCANbHBIMU — Pe2yNamUEHbIMU
oelicmsusmu.

1) Vuusepcanvuvie nosnasamensnuie oeiicmaus, obecneuusarom opmuposanue 6a306vix
KOCHUMUBHBIX NPOYECco8 00yHarwmuxcsa (0ceoeHue Memooo8 NO3HAHUS OKPYHCaowe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayutl, ymeHul pabomams ¢ uHgopmayuet).

Ba3zoBrble JJornueckue neicTBuA:

® BBUIBISITH M XapaKTEPU30BATh CYIICCTBEHHBIE MPH3HAKK MAaTEeMAaTHYECKUX OOBEKTOB,
NOHSTHH, OTHOIICHWH MEXIy TOHITUSMH; (OPMYIHPOBATH OINPEICICHUS MOHSATHIA
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCU(PHUKAIIMN, OCHOBAHUS JJIsi 00001IIeHUs
Y CpaBHEHHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIH3A;

® BOCIPUHHMMATH, (POPMYyJIMPOBATH U MPe0oOPa30BHIBATH CYKACHUS: YTBEPIUTEIbHBIC U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U O0IUE; YCIOBHBIC;

® BBIIBJISATH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JAHHBIX, HAONIONEHUSIX W YTBEPKICHUAX; TMpeajaraTb KPUTEPUU ISl BBISIBICHHSA
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHI;

e JenaTh BBIBOJBI C MCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JETyKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIOUEHHUH 110 aHAIOTUH;

® TIPOBOJUTH CAMOCTOSITEIHHO JI0KA3aTEIbCTBA MAaTEMAaTHUCCKUX YTBEP)KICHUH (TIpSIMbIE
U OT TPOTUBHOTO), BBICTpaMBaTh AapPryMEHTAlMIO, MPHUBOIUTH NPUMEPHl H
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJDI;

e BBIOMpaTh croco0 pemeHHs y4eOHON 3agauu (CpaBHHBAaTh HECKOJIBKO BAapHAHTOB
peleHus, BEIOUpaTh Hanbosee MOIXOAAIINA ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBrble uccienoBarebckue 1eHCTBUA:



UCTIOJIB30BaTh  BOMNPOCHI  KaK  HWCCIEAOBATCICKUH ~ WHCTPYMEHT  TIO3HAHUS;
(bopMyIHPOBATH BOMPOCHI, (PUKCUPYIOUIKE MPOTUBOPEUHUE, MPOOJIEMY, YCTaHABIUBAThH
HUCKOMO€ U JlaHHO€, (OpPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO IO3HUIIHUIO,
MHEHHUE;

MPOBOJANTH CaMOCTOSITENILHO CIUTAHUPOBAHHBIA OJKCIIEPUMEHT, WCCIICJJOBAHHE TIO
YCTaHOBIICHHIO OCOOEHHOCTE MAaTeMaTH4YeCKOro OOBEKTa, SBJICHUS, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEKIY 00bEKTaMU, SIBICHUSIMH, IIPOLIECCAMH;
CaMOCTOSITEIbHO  (popMynHpoBaTh 0000IIEHHUS W  BBIBOABI IO  pPe3yJIbTaTaMm
NPOBEAEHHOTO HAOIIOJICHHS, UCCIICOBAHUS, OLEHUBATh TOCTOBEPHOCTh MOJTYYCHHBIX
PEe3yJIbTaTOB, BEIBOJIOB U 00OOIICHMIA;

MPOTHO3UPOBATh BO3MOKHOE PA3BUTHE TPOIIECCA, & TAKXKE BBIIBUTATh MPEIIOI0KCHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

BBISIBIIATH AeDUIIUTHI MHPOPMALIUK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa HAa BONPOC U
JUISl peIIeHUs 3a1a4H;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHMKOB PA3IUYHBIX THUIIOB, AaHAJU3UPOBATbH,
CHUCTEeMaTU3UPOBaTh U HUHTEPIPETUPOBATH MH(GOPMALIMIO PA3IUYHBIX BUAOB U (HopM
MPE/ICTaBJICHHUS,

CTPYKTypUpOBaTh HMH(OpPMAIMIO, TMPEACTaBIATh €€ B pasIu4HbIX (Qopmax,
WLTIOCTPUPOBATH TpaduvecK;

OLICHMBATh HAJIEKHOCTh HH(POPMALMU MO CAMOCTOSTEIbHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

2) VHusepcanvHvle KOMMYHUKaAmMuHble Oelicmsus, obecneuusaom coopmuposaHHocmy
COYUATILHBIX HABLIKOB 00YYAIOUUXCAL.
Oo0menmne:

BOCTIPHHUMATh U (POPMYIIHPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMHU M LEISIMHU
OOIEHHS; $ICHO, TOYHO, TPAMOTHO BBIpAXXaThb CBOIO TOYKY 3PEHHUs B YCTHBIX H
MUCbMEHHBIX TEKCTAaX, 1aBaTh MOSCHEHH IO X0y pEIIeHUs 3a7auyd, KOMMEHTHPOBATh
TIOJTYYCHHBIH Pe3yJIbTaT;

B X0JIe 00CYX/IeHUs 3a7]aBaTh BOMPOCHI IO CYIECTBY 00CYKIaeMOil TeMBbI, TPOOIIEMBI,
pemaeMol  3aja4yM, BBICKAa3bIBaTh HJEH, HAICJICHHBIE Ha TIOUCK PEUICHHUS;
COINOCTABIATh CBOM CYKACHHUS C CYXKICHUSIMH JPYI'HX YYacTHHKOB JHaJIora,
00HapyXMBaTh pa3In4Ke U CXOJCTBO IMO3UIHH; B KOPPEKTHOH (opme HopMynHpoBaTh
pa3HOIIacHsi, CBOM BO3PAXKCHHUS;

IPE/ICTAaBIATh PE3YNbTAThl PELUICHUS 3a/1a4, SKCICPHUMEHTA, UCCICAOBaHMUs, IPOCKTa;
CaMOCTOSITEJIbHO BBIOMpATh (popMaT BBICTYIUICHUS € YYETOM 3ajau NMpEe3eHTALUU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBo:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAaHIHOW W WHAMBHIYaIbHON pabOTHI
IOpU pelIeHuH Yy4eOHbIX 3aJay; MPUHUMATh L€JIb COBMECTHOH JesITEeIbHOCTH,
IUIAaHUPOBaTh OpPraHM3ALMI0 COBMECTHOM paboOThl, pacmpenensaTh BHIbI padoT,
JIOTOBAapHUBATHCS, OOCYXIaTh TPOLIECC M pe3ysibTaT padoThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIIOJICH;

y4acTBOBATh B IPYMNIOBBIX (hopmax paboThl (00CykaeHNUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYpPMBbl» W UHBIC); BBINOJHATH CBOIO YacTb pabOTbl U KOOPIMHHPOBATH CBOU



JeMCTBUS C IPYTMMU YJICHAMU KOMaH/Ibl; OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIMIA
IPOAYKT [0 KPUTEPHUSIM, CPOPMYIUPOBAHHBIM YUACTHUKAMH B3aUMOJICHCTBUS.
3) Vnusepcanvnvie pecynamuenuie oeiicmsus, obecneuusaiom GopmuposaHue CMulC08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranmn3anusi:

®  COCTaBJIATH IUIAH, AJITOPUTM PEIICHHs 3a]1a4i, BBIOMpATh CIIOCO0 pPelIeHus C y4ETOM
HUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHU ¢ yu€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

e BJAJETh HaBbIKAMH I[103HABATENBbHON peQIIeKCHH KaKk OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUII M MBICIUTENbHBIX MPOLIECCOB, MX pe3yibTaTOB; BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLEcca M pe3yJsibTaTa PELICHUS MaTeMaTH4eCKOU
3a/a4y;

® IpeABUACTH TPYJHOCTH, KOTOPBIE MOT'YT BO3HHMKHYTbH IIPH PEIICHUM 3a7a4d, BHOCUTb
KOPPEKTHBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX, HAWJEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBaThb COOTBETCTBHE pe3yjbTaTa ILEIM M YCIOBHUAM, OOBSICHATh NPUUYHUHBI
JOCTHKEHUSI WIM HEIOCTH)KEHHUS PE3yJIbTaTOB JESTEIbHOCTH, HAaXOIUTh OILINOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh NOHATHAMU: TOUKA, NPsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX IPU PELIEHUH T€OMETPUUYECKUX
3ajad.

OnepupoBaTh MOHATHAMU: MAPaUICNbHOCTh U MEPHEHAMKYISIPHOCTh NPAMBIX U
IIJIOCKOCTEM.

KnaccudunupoBats B3auMHOE paciooKeHUE MPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE.

OnepupoBaTb NOHATHUSMHU: JIBYI'PAaHHBIM Yroj, TIpaHd JBYTpaHHOrO yria, pedpo
JIBYTPAaHHOI'O YIJIa; JIMHEHHBIN yrosl ABYIrpaHHOI'O yIJIa; IpaycHas Mepa JIByTPaHHOIO yIia.

OnepupoBaTh MOHATUSAMU: MHOTOTPAaHHMK, BBITYKJBIM M HEBBINYKJIBII MHOTOIPAHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BU/bl MHOTOIPAaHHUKOB (IUpaMuja; Mpu3Ma, NpSMOYTOJbHBIH
napajuieJenumne;, Kyo).

KnaccupunupoBath MHOTOTpaHHUKH, BBIOMpass OCHOBAaHUS Uil  KJAacCH(UKALUU
(BBIMYKJIbIE M HEBBIIYKIbIE MHOTOTPAHHUKHU; TPABHJIbHBIE MHOTOTPAHHUKH; IMpSIMbIE U
HAKJIOHHBIE PU3MBI, TapaJlIesICIUIIE bl ).

OnepupoBaTh NOHATUAMU: CEKYyILas INIOCKOCTh, CE4E€HNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIBI IOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/ CIIE/IOB.

Crpoutb ceueHUs: MHOTOIPAaHHUKOB METOAOM CJIEJOB, BBIOJIHATH (BBIHOCHBIC) IJIOCKUE
YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXICHME TIEOMETPUYECKMX BEIMYMH IO oOpasnaMm HIu
QITOPUTMaM, IPHUMEHSS HW3BECTHbIE AHAIWTHUYECKUE METOJbl MpPHU PELICHUH CTaHIapTHBIX



MaTeMaTHYECKUX 3a/a4 Ha BBIYMCICHHUE DPACCTOSHUM MEXIy IBYMs TOYKaMH, OT TOYKH [0
IPSIMOM, OT TOYKH 10 TUIOCKOCTH, MEXK/TY CKPEIINBAIOIINMHUCS TPSIMBIMH.

Pemate 3amaum Ha HaxXOXXAEHHE TEOMETPHYECKHX BEIMYMH 10 o00pas3maM WiIn
ITOpUTMaM, NPUMEHSS H3BECTHBIC AHATMTUYECKHE METOABI TPU PEUICHUH CTaHIAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJIOB MEXIY CKPEIIMBAIOIIMMUCS MPSIMBIMHU, MEXITY
IPSIMOM U TUTOCKOCTBIO, MEXKTy IJIOCKOCTSMH, IBYTPAHHBIX YTJIOB.

Berauciaste 00bEMBI M TUTOMAM TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIPHU3Ma, MUPAMHA) C
IpUMEHEHHEM (OPMYI; BBIYUCISATH COOTHOIICHHS MEXIy IUIOMIAJsIMA ITOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh MOHATHSAMH: CHUMMETPUS B MPOCTPAHCTBE; IIEHTP, OChb M IUIOCKOCTh
CHUMMETPHH; IICHTP, OCh U IMJIOCKOCTh CUMMETPUH (PUTYPHI.

M3Bnekath, MpeoOpa3oBbIBATh U WHTEPIPETUPOBATH UH(POPMAIHMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUrypax, MpeCTaBICHHYIO Ha YepTeKax U PUCYHKAX.

[IpumensTh reomeTpudeckue (akThl JUISI PEIICHHS CTEPEOMETPUYECKHUX — 3ajad,
HPEATOIarafolX HECKOIBKO IIAaroB PEIICHHs, €CIH YCIOBHS NPUMEHEHHs 3a/laHbl B SBHOH
dopme.

[IpumMensaTh mpocCTEIne MPOrpaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI IIPU PEUICHUN CTEPEOMETPUUECKUX 3a/1ad.

[lpuBoauTe mNpHMEpHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOAE M IKH3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHsATh MOJTYYEHHBIE 3HAHMSA HA MPAKTHKE: aHAIU3UPOBATh peajbHbIC CUTyallud U
OPUMEHATh  HW3YYCHHBIE TIOHATHS B  TPOLECCe TIOMCKAa pEHICHHS  MaTeMaTH4eCKH
copMyTUpOBaHHON NPOOIEMBI, MOJECIUPOBATH PEANBHBIC CUTyallMd Ha S3bIKE TCOMETPHH,
MCCIIEI0BAaTh MMOCTPOCHHBIC MOJEIH C HMCIIOJIb30BAaHHEM TI'€OMETPUYECKUX MOHSATHH M TEOpEeM,
anmapara anreOpbl; pemars NpaKTHIECKUE 3a/1a4H, CBI3aHHBIE C HAXOXK/ICHHEM I€OMETPHYECKUX
BEJIMYMH.

11 KVIIACC

OmnepupoBatb HOHATHSMHU: TUHIPUYECKas MIOBEPXHOCTH, oOpazyroriue
IMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHWYECKast TIOBEPXHOCTh, 00pa3yIoNine KOHHYECKOU
MIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacno3naBats Tesa BpaieHus (IMIMHAP, KOHYC, cdepa u mmiap).

OOBACHATH CIIOCOOBI MOTYYSHHSI TEJI BPALICHHUS.

KnaccugunupoBars B3anMHOE pacIioyiokeHne chephl U TNIOCKOCTH.

OnepupoBaTh MOHATHAMH: IIAPOBOI CETMEHT, OCHOBAHHWE CETMEHTA, BHICOTA CETMCHTa;
IIaPOBO# CJIOM, OCHOBAHKE IIIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsare 00bEMBI M TUIOMIAIU MTOBEPXHOCTEH TEJN BPALICHUS, T€OMETPUYECKUX TEl C
npuMeHeHueM (Gpopmyir.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIA B Cepy M OMHCAHHBIA OKOJIO
cdepsrl; chepa, BIHCaHHAS B MHOTOTPAHHUK WIIK TEJIO BPAILICHHUS.

BBIUUCIATE COOTHOIICHHUST MEXKAY IUIOIIAASIMHU MOBEPXHOCTEH M 00BEMaMHU IMOTOOHBIX
TEJL.

N300paxkaTh n3ydaemble (GUTYpbl OT PYKH M C TPUMEHEHHEM TIPOCTBIX YEePTEKHBIX
UHCTPYMEHTOB.



BhINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TEJ BPAIICHHSI.

M3BrekaTh, HHTEPIPETUPOBATH U MPEOOPa30BBIBATE HHPOPMAIHIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.

BI)IHOJ'IH?ITB HeﬁCTBHﬂ CIIOKCHUA BGKTOPOB, BbBIUUTAHUA BGKTOPOB n YMHO)KGHI/IH BeKTopa
Ha YMCI0, OOBICHATH, KAKUMH CBOMCTBAaMHM OHHU 00J1aaf0T.

[TpuMeHSTh TPABUIIO NApaJICIICTUIIC .

OnepupoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BeKTopa, paBeHCTBO BCKTOPOB, KOOpI[I/IHaTI)I BCKTOpa, YFOJ'I Me>1<z[y BeKTOpaMI/I, CKaJ'IHpHOG
MPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIC BEKTOPHI.

HaxoauTte cyMMy BEKTOPOB W MPOU3BEJCHHE BEKTOPA HA YUCIIO, YTOJI MEXIY BEKTOPAMH,
CKaJISIPHOE IIPOU3BEICHUE, PACKIIAABIBATE BEKTOP M0 IBYM HEKOJIMHEAPHBIM BEKTOPaM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT.

[TpuMmeHsITh TreoMeTpuueckne (AKTBl JUIA  PEIICHUS CTEPEOMETPUYCCKUX — 3ajiad,
NPEIIOIAraroIuX HECKOJIBKO IIaroB PEIICHUs, €CIIM yCIOBUs NMPUMEHEHUS 3aJlaHbl B SBHOM
dopme.

PeHIaTI) HpOCTGfIHIHC FeOMeTpI/ILIGCKI/Ie 3a1a4Yu Ha HpI/IMeHeHI/Ie BGKTOPHO-KOOPI[I/IHEITHOFO
METO/1a.

Pemates 3amaud Ha J10KA3aTEILCTBO MATEMATHYECKMX OTHOIIEHMH M HaxXO0XKIEHUE
I‘eOMeTpI/I‘-IeCKI/IX BCJIIMYUH I1O 06p33L{3M 1501051 aHFOPI/ITMaM, HpI/IMeHHH N3BCCTHBIC METOIbI HpI/I
peIHeHI/II/I CTaHI[apTHBIX MaTeMaTU4YCCKUX 3a1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAaMMHBIC CPEJICTBA M DJIEKTPOHHO-KOMMYHHKAIIHOHHBIC
CHUCTEMBI IIPU PEUICHUU CTEPEOMETPUUCCKUX 3a/1ad.

[lpuBOAUTE TpPUMEpPH MATEMATUYECKUX 3aKOHOMEPHOCTEH B TPUPOJAC U IHKHU3HH,
pacrno3HaBaTh MPOSIBICHHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATH MONy4YEHHBIE 3HAHUS HA IIPAKTHUKE: AHAINW3UPOBATH PEAJbHBIC CUTYAlMH U
NPUMCHATh W3yYCHHBIC TIOHATHS B  IpOIECcCce IOUCKA  PEHICHHS  MaTeMaTHYSCKU
c(OpPMYIIHMPOBAHHOW TPOOIEMBI, MOJCIUPOBATh pPEATbHBIC CHUTYallMd Ha S3bIKE T'€OMETPHH,
HUCCJICO0BATH HOCTpOeHHBIG MOJICJIN C HUCIIOJIB30BAHHUEM FGOMeTpI/I‘-IeCKI/IX HOHSITI/Iﬁ 58 TeopeM,
annapaTa anre6p1)1; pemaTb HpaKTI/IqGCKI/Ie 3a4a4u, CBA3aHHBIC C HAXOXJICHUEM FGOMeTpI/I'-IGCKI/IX
BEJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NporpamMMbl

BBenenue B crepeoMeTpHIO

[IpsiMble U TIOCKOCTH B ITPOCTPAHCTBE.
[TapamienbHOCTE IPSIMBIX U INIOCKOCTEN

[lepneHquKyASIPHOCTD NPSAMBIX U
IJIOCKOCTEN

VYTIbl MEKIY NPSIMBIMU U TUIOCKOCTSIMU
MHororpaHHuku
OO0BEMBI MHOTOI'PaHHUKOB

[ToBTOpEHME: ceueHMs, paCCTOSHUS U YTJIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

10

12

12

10

11

68

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoTbI

DJIEKTPOHHBIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcebl

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubmorexa [JOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

but6mmoreka [IOK
https://m.edsoo.ru/1¢209e37

bubmuorexa [JOK
https://m.edsoo.ru/1¢209e37

bubnuorexa [JOK
https://m.edsoo.ru/1¢209e37



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

11 KUIACC

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

Ne i/

Tena BpaieHus

OO0BEMBI TET

BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE

[ToBTOpenue, o6o0IIEHKE,
cUcTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

KoanuecTBo 4yacoB

Kontpoasubie IIpakTuyeckue
Bcero

padoThI padoThI
12
5 1
10 1
7 1
34 3 0

DJIeKTPOHHbBbIE
(uu¢posBbIe)
o0pa3oBaTe/bHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37

bu6mmoreka [JOK
https://m.edsoo.ru/1¢209¢37

bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIACC
Ne
wn Tema ypoka

OCHOBHBIE TIOHATHUS CTEPEOMETPUU:
TOYKa, TIPsiMasi, MI0CKOCTH,
npoctpancTBo. [IpaBuna
M300pakeHUs Ha PUCYHKAX:
M300pakeHUS TUIOCKOCTEH,
MapajuieTbHbIX MPSAMBIX (OTPE3KOB),
CepeIuHBI OTPE3Ka

[TonsaTHA: nepecekaromuecs

IIJIOCKOCTH, IECPCCCKAIOMINECS IpsAMas

" IJIOCKOCTh

ITonsaTHA: nepecekaromuecs

TIJIOCKOCTH, ICPCCCKAIOMINECCS IpsAMas

" IJIOCKOCTh

3HAaKOMCTBO C MHOT'OI'PaHHUKAMH,
n300pa’keHrue MHOTOTPAaHHUKOB Ha
PUCYHKAX, Ha IPOEKIIMOHHBIX
yeprekax

HauanbHble cBefieHus 0 KyOe u
UpaMuie, UX pa3BEPTKH U MOJEIH.
CeueHuss MHOTOTPaHHUKOB. 3
ucmopuu mamemamuxu

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUS

DJICKTPOHHBIE

uugpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edsoo.ru/aecc77cd

Bbu6nuoreka [JOK
https://m.edsoo.ru/2d8a9¢99

bubmmoreka [JOK
https://m.edsoo.ru/db685¢e73

bu6mmoreka [IOK
https://m.edso0.ru/a63959%ed

bu6mmorexa [IOK
https://m.edsoo.ru/b30d{f38



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

10

11

12

13

HavanbHble cBeneHus o kyoe u
nUpamMuie, X pa3BEPTKU U MOJIEIH.
CeueHusi MHOTOTPaHHUKOB

TToustue 00 akCMOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MMOCTPOCHHUH CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPHUH U CICACTBHSI U3 HAX

ITonsaTHe 00 aKCHOMATHYECKOM
NOCTPOCHUHU CTCPCOMCTPHUU: AKCUOMBI
CTCPCOMCTPHHU U CICACTBUA U3 HUX

TTonsarre 00 akCHOMaTHYECKOM
MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

B3anMHOe pacnosioxkeHUe NpsIMbIX B
IIPOCTPAHCTBE: NIepeceKaroIuecs,
napasuiesIbHble U CKpeIlHBaloInecs
psIMble

[TapamienbHOCTh NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napasuiesIbHble IpsSMbIE B
IIPOCTPAHCTBE; NapaICIbHOCTh TPEX
MPSIMBIX

[TapamienbHOCTh NPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
[TapannenbHOCTH NPSIMOK U
IJI0CKOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/3d8ffd32

Bbu6nuoreka [JOK
https://m.edsoo.ru/Occ5céfe

bubmmoreka [JOK
https://m.edsoo.ru/239¢8cb4

bu6mmoreka [JOK
https://m.eds00.ru/65¢6b106

bu6mmorexa [IOK
https://m.edsoo.ru/258fc245

bu6mmorexa [IOK
https://m.edsoo.ru/1a2520f6

bu6mmorexa [IOK
https://m.edsoo.ru/93ad36b3

Bbu6nuoreka [JOK
https://m.edsoo.ru/ee1d19b9



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

14

15

16

17

18

19

20

21

22

23

24

25

VYTIibl ¢ COHANpaBICHHBIMU
CTOPOHAMHU

VYroa Mexay NpsMBIMU B
MIPOCTPAHCTBE

VYron Mexay npsiMbIMU B
MIPOCTPAHCTBE
[TapannenbHOCTh MIOCKOCTEM:
napasiesbHbIe MI0CKOCTH

CaoiicTBa napasuieabHbIX MIIOCKOCTEN

[Ipocreiimme npocTpaHCTBEHHBIE
(GuTyphI Ha TIOCKOCTH: TETPadIP,

KyO, mapaynenenunes. 43 ucmopuu

mamemamurku

[Toctpoenue ceuenuit

[Toctpoenue ceueHuit

KontponbHas padoTa o teme
"[IpsiMbI€ ¥ TIJIOCKOCTH B
npoctpanctse. [lapamiensHocTh
MPSAMBIX U MJIOCKOCTEHN"

[IepnieH UKy IAPHOCTH NPAMOU U
IJIOCKOCTH: TIEPIEHIUKYJIIPHBIC
IIpsIMBIE B IPOCTPAHCTBE
[IpsimMble napajieabHbIEC U

NCPHNCHANKYJIAPHBIC K INIOCKOCTHU

HpﬂMLIe napaJiuICJIbHBIC U

bu6mmorexa [IOK
https://m.edso0.ru/9f4071b9

bubmuoreka [JOK
https://m.edsoo.ru/fe733862

bu6mmoreka [IOK
https://m.edsoo.ru/2935a9a0

bu6mmorexa [IOK
https://m.edsoo.ru/2e18255

bubmuoreka [JOK
https://m.edsoo.ru/e504d656

bubmuoreka [JOK
https://m.edsoo.ru/4a28dc02

bubmuoreka [JOK
https://m.edsoo.ru/1d434d0f

bu6mmorexa [IOK
https://m.edsoo.ru/ec26fe5d

bu6mmorexa [IOK
https://m.edsoo.ru/9a0a%9e56

bubmuoreka [JOK
https://m.edsoo.ru/b19f6a5d

bubmuoreka [JOK
https://m.edsoo.ru/0acl1c95

bubmuoreka [JOK



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95

26

27

28

29

30

31

32

33

34

35

36

37

MEePIEeHIUKYIISIPHBIE K MIIOCKOCTH

[Ipu3Hak nepnesAuKyISIpPHOCTH
IIPSIMOM U TUIOCKOCTHU

[Ipu3Hak nepneHIuKyIsIpHOCTH
MIPSIMOM U TUIOCKOCTH

Teopema o npsimoit
NEePIEHAUKYISIPHON TIIOCKOCTH

Teopema o npsmoit
NEPIEHIUKYIISIPHON IIIIOCKOCTH

Teopema o npsiMoi
MEePIEeHIUKYIISIPHOM MITOCKOCTH
[lepnieHauKyIsp ¥ HAKIOHHBIE:
paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 TIOCKOCTH
[lepnieHquKyIsp ¥ HAKJIOHHBIE!
paccTosiHUE OT TOYKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 IIOCKOCTH

[leprieHAUKYISIp U HAKJIOHHBIE!
paccTosiHUE OT TOYKHU 0 IIIOCKOCTH,
paccTosiHUE OT IPSIMOMU 10 IIOCKOCTH

[lepnieHIUKyISIp M HAKIIOHHBIE:
paccTosiHUE OT TOYKHU J0 IIIOCKOCTH,
paccTosiHUE OT IMPSIMOM 10 INIOCKOCTH
VYTIBl B IPOCTPAHCTBE: YIOJl MEXAY
MPAMOU U TUIOCKOCTHIO

JIByrpaHHBIN yroJI, TUHEHHBIN Yroil
JBYI'PAHHOIO yIJla

JIByrpaHHbIN yroJi, TMHEWHBIA YIoJl

https://m.edsoo.ru/ba545966

bubmuoreka [JOK
https://m.edsoo.ru/f85bfc46

bu6mmorexa [IOK
https://m.edsoo.ru/79165d15

Bbu6nuoreka [JOK
https://m.edso0.ru/635¢5087

bubmuoreka [JOK
https://m.edsoo.ru/bd3745{8

bu6mmorexa [IOK
https://m.edsoo.ru/7d18834b

Bbu6nuoreka [JOK
https://m.edsoo.ru/33¢477d3

bubmuoreka [JOK
https://m.edsoo.ru/66fefadd

bu6mmoreka [JOK
https://m.edsoo.ru/a5b7b8e3

bu6mmoreka [JOK
https://m.edsoo.ru/dbee22bc

Bbu6nuoreka [JOK
https://m.edsoo.ru/6b61b2b4

bubmuoreka [JOK
https://m.edsoo.ru/5fa0b3ce

bubmuoreka [JOK



https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce

38

39

40

41

42

43

44

45

46

JBYTPAHHOTO yria

[lepnieH UKy IAPHOCTD INIOCKOCTEN:
NpPHU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEN

[lepneHIUKyYISIPHOCTD MIOCKOCTEH:
MIPU3HAK NEPICHIUKYISIPHOCTU ABYX
IJIOCKOCTEN

[TepneHAUKYIAPHOCTD MIIOCKOCTEM:
MPU3HAK NEPHEHANKYISIPHOCTH ABYX
TUIOCKOCTEMN

Teopema o Tpéx nmepneHAuKyIIpax
Teopema o TpEX nepneHauKyIsIpax

Teopema 0 TpEX NEepHEHANKYIISIPAX

KonrtponbHast pabota o temam
"IleprieHIUKYISPHOCTD NPAMBIX U
mockocTeil" u "YTIbl MeXIy
MPSIMBIMU U TUIOCKOCTSIMH"

IloHsiTIE MHOTOIpaHHUKA, OCHOBHBIE
9JIEMEHTHI MHOTOI'PaHHUKA,
BBIITYKJIbIE U HEBBIITYKJIbIE
MHOI'OTPaHHUKH; pa3BEPTKA
MHOI'OTpaHHHUKA

[Ipu3ma: n-yrospHas npu3ma; rpaHu 1
OCHOBAHHUS IPU3MBI; TIpsIMast U
HaKJIOHHas! MPU3Mbl; OOKOBast U
I10JIHAsl TOBEPXHOCTh IIPU3MBI

https://m.edsoo.ru/c7c777ed

bubmmoreka [JOK
https://m.edsoo.ru/ec3e2da3

bu6mmoreka [JOK
https://m.edsoo.ru/ed9e2a8e

bu6mmorexa [IOK
https://m.edsoo.ru/ba75dc57

bu6mmorexa [IOK
https://m.edsoo.ru/e4972cdc

bu6mmoreka [JOK
https://m.edsoo.ru/52188a7d

bu6mmoreka [JOK
https://m.eds00.ru/9246736

bu6mmoreka [IOK
https://m.edsoo.ru/5b971ef3

bu6mmoreka [JOK
https://m.edsoo.ru/2d24e873

bu6mmorexa [IOK
https://m.edsoo.ru/b4ad63ad



https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad

47

48

49

50

51

52

53

[Tapannenenunen, NpaMOYToJIbHBII
napasuiesenume ¥ ero CBoUcTBa
[Mupamuna: n-yronbHas nupammuiaa,
IPaHU ¥ OCHOBaHHUE NMUPaMUJIbI;
OOKOBas U NOJIHAs IOBEPXHOCTh
NUpPaMUbl; IpaBUIIbHAS U yCeUEHHas
nupaMuza

[IpaBuiibHBIE MHOTOIPAaHHUKH:
MOHSTHE MPaBUIBHOTO
MHOTOTpaHHHKA; IPaBUJIbHAS IpU3Ma
U IIpaBWIbHAs NMUpaMKJIa; IpaBUIIbHAS
TpEeyTroJibHas MUpaMua u
MIPaBUIIBHBIN TE€TpasaAp; KyO
[IpencraBieHue o NpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’ap,
JOJEKa’dIp U UKOCAIP.

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETpPUHU B TUPAMUJIAX,
napasuiesienune1ax, IpaBUIbHbIX
MHOT'OIpaHHHKaX

Briuncnenue diieMeHTOB
MHOTOTPaHHUKOB: pEOpa, TUaroHasu,
YIJIBI

[Tnomanas 60KOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSMOK
MIPU3MBI, IUIOMIA/Ib OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/8a7be683

Bbu6nuoreka [JOK
https://m.edsoo.ru/fblcd0as

Bbu6nuoreka [JOK
https://m.eds00.ru/074c8865

Bbu6nuoreka [JOK
https://m.edsoo.ru/a0fddSbf

Bbu6nuoreka [JOK
https://m.edsoo.ru/b9e777d9

Bbu6nuoreka [JOK
https://m.edsoo.ru/6¢cdbecef

bubmuoreka [JOK
https://m.edsoo.ru/37d84157



https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
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58

59

60

61

62

63

64

65

NPSAMON MPU3MBbI

[Tnomanas 60KOBOM MOBEPXHOCTH U

[IOBEPXHOCTHU IIPABUIILHOMN

MUPaMUJIBI, TEOPEMA O TUIOIIAH
OOKOBOI1 MOBEPXHOCTH YCEUEHHOMN

nmrupaMHuIbl

KonrtpomnsHas pabota o teme
"MHororpaHHuku"

[Tonstre 06 06bEMe. B mupe
npogeccuil

O06BEM TUpaMuIBI
O0BEM TUpaMUIbI
O0BEM nupamMuIbI
O0BEM nupamMuIbI
O06BbEM ITPU3MBI
O0BbEM TpU3MBI

O06BEM TIPU3MBI

KonTponbHas pabora no teme
"OOBEMBI MHOTOTPaHHHUKOB"
[ToBTopenue, 06001IEHNE
CcHUCTeMaTU3alus 3HaHH.

bubmuoreka [JOK
https://m.edsoo.ru/5603e30b

bubmuoreka [JOK
https://m.edsoo.ru/a95f5¢c04

bu6mmoreka [IOK
https://m.edsoo.ru/7ad0020b
bu6mmorexa [IOK
https://m.edsoo.ru/235171b3

bu6mmoreka [JOK
https://m.edsoo.ru/f47dfefd

bu6mmoreka [JOK
https://m.edsoo0.ru/79¢10312

bubmmoreka [JOK
https://m.edsoo.ru/2faadc3f

bubmuoreka [JOK
https://m.edsoo.ru/79853608

bubmuoreka [JOK
https://m.edsoo.ru/1€053890

bu6mmorexa [IOK
https://m.edsoo.ru/482d3151

bubmuoreka [JOK
https://m.edsoo.ru/28a6573c¢

bubmuoreka [JOK
https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
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67

68

[Toctpoenue ceuenuii B
MHOTOTpaHHHUKE

[ToBTopenue, 0600IIEHNE
CUCTEMaTU3alMs 3HAaHUMN.
Brluncnenue paccTosHMM: MEXIY
IBYMsI TOYKaMH, OT TOYKH J10 NPSIMOH,
OT TOYKH JO IJIOCKOCTH, MEKIY
CKPEIIMBAOIIUMHUCS IPSIMBIMU

HroroBas koHTpobHAs paboTa

[ToBTOpEeHue, 06001EeHNE
CHCTEeMAaTH3aIlus 3HAaHU.
Brruucnenue yrios: Mexmy
CKPEIIHUBAIOIIUMUCS TIPSIMBIMH,
MEXI1y IPSIMOH U MIIOCKOCTHIO,
JIBYTPAHHBIX YIJIOB, YIJIOB MEXKIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

Bbu6nuoreka [JOK
https://m.edsoo.ru/f7792ba9

bu6mmorexa [IOK
https://m.edsoo.ru/b9146bc0

bu6mmoreka [JOK
https://m.edsoo0.ru/56765e8b



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KUIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie IIpakTnueckmne
n/n Bcero u3ydeHusi o0pa3oBaTesIbHbIEC
padoThI padoThI
pecypchl
Cdepa u map: ueHtp, paauyc,
MaMeTp; TUIOLIA/Ib [IOBEPXHOCTH 1 bubmmorexa [OK
A P> taa p https://m.edsoo.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl u
bu6mmoreka [JOK
MJIOCKOCTH; KacaTellbHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; uomans chepol
N3o0paxkenue cdepsl, mapa Ha | bubmmoreka [JOK
mockocT. CedeHus 1mapa https://m.edsoo.ru/bc157{2
Hunuuapudeckasi MOBEPXHOCTb,
o0pa3yromue MUIHHIPHIECKON 1 bubmmoreka [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8cl
MMOBEPXHOCTH
[Hunuaap: ocHOBaHUS 1 OOKOBast
MOBEPXHOCTh, 00pa3yroIas U OCh; | bubnmnoreka [JOK
TJI01AIb OOKOBOM M MOTHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o00pakenne nunuHapa Ha
IJIOCKOCTH. Pa3BépTka nunuuapa.
CeueHus IUITUH pa (HJIOCKOCTII:IO 1 bubmmorexa [TOK
H . P ’ https://m.edsoo.ru/016e25¢b
napauieTIbHON WK
MEePIEHANKYIISIPHON OCH IIMJIMH]IPA)
bubmuoreka [JOK
Konunueckas noBepXHOCTB, 1

https://m.edsoo.ru/c94ba09b



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b

10

11

12

13

14

15

o0Opa3yromne KOHHIeCKOH
MOBEPXHOCTH, OCh M BEPIIUHA
KOHHYECKOW TOBEPXHOCTH

Konyc: ocHOBaHue U BepInHa,
o0pa3yromas 1 0Ch; IJIOMIAIb
OOKOBOM U TOJTHOU MTOBEPXHOCTH

YceuéHHblil KOHyC: 00pasyronye u

BBICOTA; OCHOBaHUS M OOKOBas
MTOBEPXHOCTh

N300pakeHne KoHyca Ha
I0CKOCTH. Pa3BépTka KoHyca.
CeueHnus koHyca (IJI0CKOCTHIO,
IapajuIeIbHOM OCHOBAHMIO, U
IJIOCKOCTBIO, IPOXOSIIEH yepes
BEPILUHY)

KomOunanus ten BpameHus u
MHOI'OT'PaHHHUKOB. /3 ucmopuu
mamemamuxu

MHOrorpasHHuK, OIUCaHHbINA OKOJIO

cdepsl; cdhepa, BIUcaHHAsS B
MHOTOTPAaHHHK WUJIH B TEJIO
BpaICHHS

[Tonsarre 06 00péMe. OCHOBHEIE
CBOMCTBAa 00BEMOB TEII

O0BEM muIMHIpa, KOHYCa

O0BEM mapa u miomaas chepsl

Bbu6nuoreka [JOK
https://m.edsoo.ru/897dd3b2

bubmmoreka [JOK
https://m.edsoo.ru/1468bab3

bubmmoreka [JOK
https://m.edsoo.ru/Obdelbe8

bubmuoreka [JOK
https://m.edsoo.ru/3cefl0e5

bu6mmoreka [IOK
https://m.edso00.ru/0b136158

bu6mmorexa [IOK
https://m.edsoo.ru/26a03{b7
bu6mmorexa [IOK
https://m.edsoo.ru/5513d87b
bu6mmorexa [IOK
https://m.edsoo.ru/d189bde2



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

16

17

18

19

20

21

22

23

24

25

[TogoOHEBIE TENa B MPOCTPAHCTBE.
CooTHOILIEHNs MEXTy TUIOIAASIMU
MOBEpXHOCTEH, 00bEMaMHU
MOTOOHBIX TEN

KonTponbhas pabora no remam
"Tena Bpamenus" u "O0bembI TET"

Bekrtop Ha mmockocTH U B
IIPOCTpPaHCTBE. M3 ucmopuu
mamemamuxu

CnoskeHue U BEIYUTaHHUE BCKTOPOB

YMHOKEHUE BEKTOPa Ha YUCJIIO

PasnoxeHune BekTopa 1o TpéM
HCKOMIJIAHAPHBIM BEKTOPAaM.
[IpaBuno mapasmenenumnena

Pemenue 3anay, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACHUCTBUM C
BEKTOPaMHU

KoopanHatHO-BEKTOPHBIN METOT
MIPU PELICHUH TEOMETPUUECKHUX
3a1a4

[IpssMmoyronbpHas cucreMa
KOOPJIMHAT B POCTPAHCTBE.
Koopaunatsl Bextopa. [Ipocreiimue
3a/1a4d B KOOpAMHATaX

Yrois Mexay BEKTOpPaMH.
CkansipHOe IPOU3BEICHNE BEKTOPOB

bu6mmorexa [IOK
https://m.edsoo.ru/810cfleb

Bbu6nuoreka [JOK
https://m.edsoo.ru/4a33a8ab

bubmmoreka [JOK
https://m.edsoo.ru/5caefclb

bubmuoreka [JOK
https://m.edsoo.ru/23{4{089

Bbu6nuoreka [JOK
https://m.edsoo.ru/dee379¢eb

bubmmoreka [JOK
https://m.edsoo.ru/a28fd74e

bubmuoreka [JOK
https://m.edso0.ru/5a827900

bu6mmorexa [IOK
https://m.edsoo.ru/d3alfe30

bu6mmorexa [IOK
https://m.edsoo.ru/48db7058

Bbu6nuoreka [JOK
https://m.edsoo.ru/725effc4



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
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27

28

29

30

31

32

33

34

Brruncnenue yrioB Mexay
MPSIMBIMU U TUIOCKOCTSIMU

Konrponsnas pabora o Teme
"BexTophl 1 KOOPAUHATHI B
npocrtpancrae”

[ToBTOpeHue, 06001IeHNE 1
cuctemaTtusanus 3HaHui. OCHOBHEIC
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHue, 06001IeHNE 1
cucTeMaTu3anys 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHue, 06001IeHNE 1
cHCTEMaTH3alMs 3HaHUI. 3a1aun
TUTAHUMETPUHN U METOJIbI UX
pelieHus

[ToBTOpenme, 0600mEeHNEe 1
cHCTEMaTH3alMs 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX
pelieHus

[ToBTOpeHmE, 0600IIEHNE 1
cucrteMatusanus 3HaHuil. OCHOBHEIE
burypsl, pakThl, TCOPEMBI Kypca
CTepEeOMETPUU

HToroBast KOHTpOJbHAsA paboTa

[ToBTOpeHmEe, 0600IIEHNE 1
cUcTeMaTu3alus 3HaHu!

bu6mmorexa [IOK
https://m.edsoo.ru/8efbe78e

Bbu6nuoreka [JOK
https://m.edsoo.ru/77c22fc5

bubmuoreka [JOK
https://m.edsoo.ru/1780basd

bu6mmorexa [IOK
https://m.edsoo.ru/078cd 184

bu6mmoreka [JOK
https://m.edsoo.ru/7491efe0

bu6mmoreka [IOK
https://m.edsoo.ru/4dffda97

bu6mmorexa [IOK
https://m.edsoo.ru/74b2ad91

bu6mmorexa [IOK
https://m.edsoo.ru/ec24dfc2

bu6mmorexa [IOK
https://m.edsoo.ru/f465d10e



https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOUN ITPOI'PAMMBI

10 KIIACC

Kon
MpoBepPsAEeMOro
pe3yJbTara

7
7.1

7.2

7.3

7.4

7.5

7.6

7.7

7.8

7.9

7.10

7.11

7.12

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI 0CHOBHOI
00pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEero 0o1ero 0opa3oBaHus

I'eomerpus
OnepupoBarh NOHATUAMU: TOUKA, NPsAMasi, INIOCKOCTb

HpI/IMeH}ITL AKCUOMBI CTCPCOMETPHUU U CIICACTBUA U3 HUX IIPU PCHICHUHN

reOMCTPHUICCKUX 3aaa4d

OHCpHpOBaTB MNOHATUAMU: MAPAJUICIIBHOCTL MW MNCPICHAUKYIAPHOCTDH

MPSAMBIX U MJIOCKOCTEH

KnaccudunupoBaTe B3aMMHOE pacloiOXKeHHE MPSIMBIX U IUIOCKOCTEH B

IIPOCTPAHCTBE

OnepupoBaTh NMOHATUAMU: ABYTPAHHBIN YroJl, TPaHU JBYI'PAHHOIO YIJIA,
pedpo ABYIpaHHOTO yriia, JUHEHHBINH Yol ABYIPAHHOTO YIJia, IpalyCHast
Mepa IByTpaHHOIO yria

OnepupoBaTh NMOHATUSAMU: MHOTOIPAHHUK, BBIMYKJIBIM M HEBBITYKJIBIN

MHOTI'OrpaHHUK, 3JICMCHTBI MHOTOI'paHHUKaA, Hp&BHJ’IBHBIfI MHOT'OIrpaHHUK

Pacno3HaBath OCHOBHBIC BUJbl MHOI'OI'paHHUKOB (anaMI/ma, npusma,

NpSMOYTOJIbHBIN Mapasuienenumnes, Kyo)

KnaccuduuupoBarh  MHOIOIpaHHMKH, BbBIOMpas  OCHOBaHUS Ul
knaccuukanuy  (BBIMYKJIBIE WM HEBBINYKJIblE  MHOTOIPAaHHHKH,
IIPABWJIBHBIE ~MHOTOTPAHHUKH, TIPSIMBIE M  HAKIOHHBIE IIPU3MBIL,

napauieJIeuIeIbl)

OnepupoBatb MOHSTHSIMU: ceKylIas IJIOCKOCTB, CEYeHUE
MHOTI'OI'PaHHHUKOB

OOBSCHATH TPUHIMIIBI  TIOCTPOCHUS  CEYCHWH  MHOTOTPAaHHHUKOB,
UCHOJb3Ys METOJ CIIE/I0B

CrpouTp ce4eHHMs MHOTOIPDAaHHHMKOB METOJOM CJIEJOB, BBIIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYD:

BUJ CBEPXY, COOKY, CHU3Y

Pemartn 3agaun Ha HaXOXIACHUE reoOMCTPpUICCKUX BCINYHH I10 06pa3uaM



7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KVIACC

WU aJroOpuTMaM, MPUMEHSSI W3BECTHBIC AHAIUTHYECKHUE METOIbI TPH
pEelICHNH CTAaHJAPTHBIX MaTEeMAaTHYECKHUX 3a/7ad Ha BBIUYUCICHHE
PAcCCTOSTHUN MEXIy IBYMsI TOYKaMH, OT TOYKH JO MPSMOU, OT TOYKH JI0

IJIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCS MMPAMBIMHA

Pemarsn 3ala41 Ha HAXOKIACHUC TCOMETPUUYCCKUX BCIMYUH I10 06pa3uaM
WJIN aJIrOpuTMaM, IMPUMCHAA HU3BCCTHLIC AHAJTIUTHUYCCKHUE MCTOJAbI IIpHU
peuieHUU CTAHAAPTHBIX MATCMATHUYCCKUX 3a/la4d Ha BBIYHUCJICHHUC YTJIOB
MCXKAY CKPCIIHUBAIOUMIMMHUCA IPSAMBIMH, MCKIY HpﬂMOfI H ITINIOCKOCTBIO,

MCKAY IIOCKOCTAMHU, IBYI'PAHHBIX YIJIOB

Bbuucnare 00bEMBI M IUIOMIAAM IOBEPXHOCTEH MHOTOIPAaHHHUKOB
(mpu3ma, nupamuaa) ¢ NpuMeHeHUEM (GOpPMYJl, BBIYUCISATH COOTHOILIEHUS
MEXTy IUIOINASIMU HOBEPXHOCTEH, o0béMamMu HOJJOOHBIX

MHOTI'OrpaHHUKOB

OnepupoBaTh MOHATHSMH: CUMMETPHUSl B IPOCTPAHCTBE, LIEHTP, OCh U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (PUTYPbI

N3BnekaTth, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha

gyepTrexax U pUCyHKax

[IpumensTh reomeTpuueckue (GaxThl I PEIICHUS CTEPEOMETPUUECKUX
3a/1a4, MOPENIOoNaralliuX HECKOJIbKO IIaroB pEIICHHs, €CIU YCIIOBUA

MIPUMCHCHHUS 33J1aHbI B SBHOU (hopMe

[IpuMeHATH mpocTEWIIME TPOrpPAMMHBIE CPEACTBA M IIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PCHICHUN CTCPCOMCTPUICCKUX 3a/1a1

HpI/IBO,Z[I/ITL MNpUMEPBI MATCMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpoOaAC U

JKN3HU, PACIIO3HABATH MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

[TpuMeHATH MoTydYeHHbIC 3HAHUS Ha MIPAKTHUKE: aHAIU3UPOBAThH PeabHbIe
CUTyallUM W TPHMEHSTHh W3yYCHHbIC IIOHATHS B MPOIECCEe ITOMCKA
pelieHus MaTEMaTHYECKU c(hopMyITHPOBAHHOM pooIeMBbl,
MOJICTTIPOBATh PEANbHBIC CUTYyallMH HA S3bIKE T'€OMETPUH, MCCIEI0BATH
MIOCTPOCHHBIE MOJEIH C HMCIOJIb30BAHUEM T€OMETPUYECKHX MOHATHH H
TeopeM, ammapara areOpsl, pemarh MPaKTHIEeCKUe 331a4H, CBI3aHHBIE C

HaxXOXXIACHUCM I'COMECTPUICCKUX BCIINYNH



Kox
NpoBepsieMoro
pe3yJbTarTa

6

6.1

6.2
6.3
6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13
6.14

IIpoBepsiemble mpeAMeTHBbIE Pe3yaIbTAThl 0CBOEHUSI 0CHOBHOI
o0pa3oBaTeIbHOI MPOrpaMMBbI CpeIHero o01ero 06pa3oBaHus

I'eomeTrpus

OnepupoBaTh NOHITUSAMHU: IMIMHIPUYECKAs TTOBEPXHOCTh, 00pa3yloIiue
UWJIMHIPUYECKON TOBEPXHOCTH, LWIMHAP, KOHUYECKAs MOBEPXHOCTH,
oOpasyromme KOHMYECKOW TOBEPXHOCTH, KOHYC, cdepudeckas
IIOBEPXHOCTh

Pacnio3znaBatk Tena BpaiieHus (IMIMHAP, KOHYC, cdepa U 1map)
OOBSCHATH CITOCOOBI OMyUEHUS TEJl BpallleHUs

KnaccudummpoBaTh B3aUMHOE pacioiioKeHue cepbl U MIOCKOCTH
OnepupoBaTh MOHSTUSAMM: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA,
BBICOTA CETMEHTA, IIAPOBOW CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA

IIAPOBOTO CJIOs, IAPOBOM CEKTOP

Bbruuciate 00BEMBI M IUIOMIATM TIOBEPXHOCTEH TeN  BpalleHHUs,
TEOMETPHUECKHX TEJl C MPUMEHEHHEM PopMyT

OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHHK, BIHCAaHHBIM B cdepy H
OIMCAHHBIN OKOJIO cephl, cepa, BIMCaHHAS B MHOTOTPAHHUK WIIHA TEJIO
BpAIICHUS

BBIUMCIATE  COOTHOUICHHST MEXAY IUIOINAASIMH TOBEPXHOCTCH H
00BEMaMU TIOJOOHBIX TEIT

N3o00paxkaTs m3ydaembie GUTYPHI OT PYKA M C IPUMEHEHHUEM IPOCTHIX
YEepTEKHBIX HHCTPYMECHTOB

BbIMONHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKH W3 PHCYHKOB IPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpPXy, COOKY, CHHU3Y; CTPOUTH CEUCHHUS TeI
BpAIICHHUS

W3BnekaTh, MHTEPIPETUPOBATh M NPEoOPa3OBhIBATE HH(OPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (QUrypax, NpeICTaBICHHYIO Ha
YepTeKax U pUCyHKax

[IpumensaTs reomerpuyueckrie (QakThl A PELUICHUS] CTEPEOMETPUUECKUX
3a/1a4, MPEIOJIAraolliuX HECKOJIBKO IIAaroB pPELICHHs, €CIU YCJIOBHS

IpUMEHEHHUs 3aJlaHbl B IBHOH popme
OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE

BhINONHATE ACUCTBHS CHOMKEHUS BCKTOPOB, BBIYUTAHUS BEKTOPOB U



6.15

6.16

6.17

6.18

6.19

6.20

6.21

6.22

6.23

YMHOXKEHHUSI BEKTOpa Ha 4YMCJIO, OOBSACHATh, KAKUMHU CBOMCTBaMHU OHH
o0najgaroT

[IpuMeHATH MpaBWIIO NapAJIIENEIUIIEAA IIPU CII0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSMHU: JEKApTOBbI KOOPJIMHATBl B IPOCTPAHCTBE,
BEKTOp, MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroJl MEXIy BEKTOpaMH, CKAIIPHOE IPOU3BEACHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI

HaxomuTe cymMMy BEKTOPOB M INPOM3BEACHHME BEKTOpA Ha 4YMCIIO, YIOJ
MEXIy BEKTOPAaMHM, CKAIIPHOE NPOU3BEICHUE, PACKIIAIBIBATh BEKTOP IO
JIBYM HEKOJUIMHEApHBIM BEKTOpaM

3aaBath IVIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT
Pemate mpocrelmne TreoMEeTpUYECKHE 3aJadd  Ha NPUMEHEHHUE
BEKTOPHO-KOOPAUHATHOI'O METO1A

Pemwats 3amaun Ha J0Ka3aTeIbCTBO MATEMATUYECKUX OTHOLICHUH U
HaXOXKJEHHE Te€OMETPUUECKUX BEJIMYMH MO 00pa3laM WU aJropurMmam,
OPUMEHSAST  M3BECTHBIE  METOABl DU  PEIICHUH  CTAHAAPTHBIX
MaTeMaTHYECKHX 3a/1a4

[TpuMmeHATs mHpocTEdIIMe MPOTrPaAMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CHUCTEMBI IIPH PELICHUU CTEPEOMETPUIECKUX 3a1a4
[TpuBOIUTH IIPUMEPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B IMPHUPOJE U
JKWU3HM, PACIIO3HABATh NPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHATh TOJNIydeHHBIE 3HAHMS HA [PAKTHKE: AaHAJIM3UPOBATh
pEaJIbHBIE CUTYallUH M TPUMEHATh M3YUYEHHBIE IIOHATUSA B IIPOIECCE
MOWCKA pEIICHHS MaTeMaTH4ecKu CHOpMyTUPOBAaHHON TMPOOIEMBI,
MOJIETIMPOBAaTh PEAJIbHBIE CUTYallUU Ha SI3bIKE T€OMETPHUH, MCCIIEOBAThH
IIOCTPOEHHBIE MOJEIN C HCIIOJIIB30BAHUEM I€OMETPHUYECKUX IOHATHA H
TeopeM, armnapara ajreOpbl, peraTh NpakKTUYECKUE 3a7a4H, CBSI3aHHbIE C

HaXO0XACHUEM I'COMCTPHUICCKUX BCINYHNH



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KIIACC

Kon

7.1

7.2

7.3

7.4

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

OcHOBHBIE TIOHATUS CTepeoMeTpuu. Touka, HmpsiMas, MJIOCKOCTb, IPOCTPAHCTBO.
[TonsiTue 00  aKCMOMATUYECKOM  TOCTPOEHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMETPHUU U CIICACTBUSA U3 HUX

B3aumHOe  pacmonokeHue IpAMBIX B IPOCTPAHCTBE:  IMEPECEKAIOLIUECs,
MapajuleJbHbIE W CKpeluBaromuecss mpsMble. [lapajienbHOCTs NPSMBIX U
IUIOCKOCTE B TPOCTPAHCTBE: MAapajuleNbHBIE MpsIMBIE B  INPOCTPAHCTBE,
MapaJUIEIbHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh IMPSIMOM U IUIOCKOCTH. YTIJIBI €
COHAIIPAaBJICHHBIMU CTOPOHAMHM, YIOJ MEXKIY MPAMBIMH B  IPOCTPAHCTBE.
ITapamienbHOCTD IIIOCKOCTEW: NapaljIesIbHbIe IUIOCKOCTH, CBOMCTBA IapajuICIIbHBIX
miockoctei. [IpocTeitmme mpocTpaHCTBeHHBIC (DUTYPHI HAa IUIOCKOCTH: TETPadp,

KyO, mapayjieNenumne 1, IoOCTPOCHNUE CEUCHUN

IlepneHUKYIAPHOCTE MPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPAMBIE TApaJUICIbHBIE U NIEPIECHAUKYJIIPHBIE K INIOCKOCTH, TPU3HAK
NEPIEHAUKYIISIPHOCTHU IIPSIMOM U INIOCKOCTH, TEOPEMA O IPSIMOU IEPIIEHAUKYIIAPHOU
IUIOCKOCTH. YIJIBI B TIPOCTPAHCTBE: YIOJ MEXAYy INPAMOH M IUIOCKOCTBIO,
JIBYI'PaHHBIA yrOJI, JIMHEHHBIM Yrojl JAByrpaHHoro yria. llepnennukynsap u
HAKJIOHHBIC: PAaCCTOSIHME OT TOYKM A0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOU 0
TUIOCKOCTH, MPOEKIUS (PUTypBl HA TUIOCKOCTh. [lepneHauKyIsIpHOCTh TIIOCKOCTEMH:
IpU3HAK  MEPHCHAMKYISPHOCTHM  ABYX  Iutockocteil.  Teopema o Tpéx
NEePHEHIUKYIISIPaX

IToHsiTHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPaHHMKA, BBINYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [Ipmsma: n-yroibHas
npU3Ma, TPaHU U OCHOBAaHMS IMPU3MBI, MpsiMasi MU HAKJIOHHAs MPU3MBI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Mel. [lapannenenunen, npsMOyrojabHbIN NapajuIeaeIues]
u ero coictsa. [lupamuna: n-yrojipHas nupaMuaa, FpaHd U OCHOBAHUE MTUPAMMIBI,
OOKOBasl M IOJIHAs MOBEPXHOCTh MUPAMUJIbI, IPAaBUIbHAS U yCEUEHHAsl MUpaMHa.
OnemMeHThl Npu3Mbl M nHpamuzabl. [IpaBUiIbHBIE MHOTOTPaHHMKHU: IIOHATHE
IIPaBUJIBHOTO MHOTIOTPAHHUKA, IIPAaBHJIbHAs IMpHU3Ma W IPABWIbHAs NUPAMHUAA,

NpaBUiIbHAs TPEYroyibHas MUpaMua U NpaBWIbHBIN TeTpasap, Kyo. [IpencraBnenue



7.5

7.6

7.7

O MpPaBWIBHBIX MHOTOTPaHHHMKAaX: OKTa’Jp, AOJEKa’aAp u ukocayapyrue CeudeHus

MMPU3MBbI 1 TUPAMUIBI

CI/IMMCTpI/ISI B IPOCTpPAHCTBE: CHUMMCTPUSA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMCHTHI CUMMCTPUHU B IMUpaMUJax, MapajlIiCJICuIcaax, nmpaBUIbHbIX

MHOT'OI'paHHHUKaxX

Bbluncnenue 31€MEHTOB MHOTOIpaHHMKOB: pEOpa, nuaroHanu, yriasel. Ilnomans
OOKOBOIl TOBEPXHOCTM U IMIOJIHOM NOBEPXHOCTU MpPSMOM MPHU3MBI, IUIOIIAJIb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsiMoi mpu3Mbl. [Imomaas 6okoBoi
MIOBEPXHOCTH W IIOBEPXHOCTU IIPABUIBHOM NHMPAMHABI, TeOpeMa O IUIOLIAAH

yceuéHHol nupamupsl. [Tonstue 06 06béMe. O0bEM MHpaMUIbl, TPU3MBI

[TogoGHbIe Tema B mpocTpaHcTBe. COOTHOMICHHSI MEXTY TIIOMIAIIMUA MTOBEPXHOCTEH,

00BEMaMHU TTIOTOOHBIX TEN

11 KVIACC

Kon
6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

IIpoBepsieMblii 31eMEHT COAePKAHUSA

I'eomerpus

[{unuHpuyueckasi MOBEPXHOCTh, 00pa3yroNfe HUINHAPUIECKONH OBEPXHOCTH, OCh
HWIMHIPUYECKON TOBEpXHOCTH. {unmuHAp: ocHOBaHMS W OOKOBas MOBEPXHOCTD,
00pazyrolas ¥ 0Ch, IIOMA, OOKOBOW U MOJTHON MOBEPXHOCTH

Konuueckasi moBepXHOCTh, 00pa3yIoniie KOHUYECKON MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeckol moBepxHocTH. KoHyc: ocHOBaHHME W BeplInHa, oOpasylomias U OcCh,

MI0maas OOKOBOW W TIOJHOW TOBEPXHOCTH. Y CEUEHHBIH KOHYC: OOpa3yroIlue H

BBICOTA, OCHOBaHUs U OOKOBas TOBEPXHOCTh

Ccepa u map: neHTp, paauyc, 1uaMerp, IIoMaab NOBEpXHOCTH cdepbl. BanmHuoe
pacrnosioxeHne cepsl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IIomans
cepsl

N300pakeHue Tes BpalleHHs Ha MJI0CKOCTU. Pa3BEpTka umuHIpa u KOHyca
KomOuHammu Tten BpalleHWs W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
OKOJIO cepsl, cepa, BIUCAaHHAS B MHOTOI'PAaHHUK, WIIH TEJIO BPALLICHHS

[Tonsitue 06 00BEMe. OcHOBHBIE cBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
NpSMOYTOJIBHOTO Tapajiesienunena u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0BEM mapa u mwionaab chepsl

[TogoGubie Tema B mpoctpaHcTBe. COOTHOMIEHUS  MEXKAY  IUIOMIAISIMHU

MOBEPXHOCTEH, 00BbEMaMH TOJJOOHBIX TEI



6.8

6.9

6.10

Ceuenust uunuHzapa (mapajuleibHO U TEPIEHIUKYJISIPHO OCH), CEUEHHUS KOHyca

(mapannenbHOE OCHOBAHUIO U MPOXOASILEe Yepe3 BEPIINHY ), CEUCHHUS LI1apa

Bextop Ha miockocty M B mpocTpaHcTBe. ClI0OKEHHE M BBIUMTAHHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4uciio. PasnoxkeHue BeKTOpa 10 TPEM HEKOMILIaHAPHBIM
BekTopaMm. IIpaBwiio mapamnenenunena. Pemenue 3amay, CBA3aHHBIX €

MPUMEHEHUEM TPaBUJI JEUCTBUIN C BEKTOpaMHU

[IpssmoyronbHasi cucteMa KOOpAMHAT B TMpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocrelimne 3amadyd B KOOpAWMHATAX. YTOd MeExXIy Bekropamu. CkaiasipHoe
MMPON3BCACHUC BCKTOPOB. Brraucnenne YIJII0B MCXKAY MPAMBIMU U ITJIOCKOCTIAMMU.

KoopanHaTHO-BEKTOPHBIM METO/I IIPU PELIEHUN T€OMETPUUYECKUX 3a/1a4



IMPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsieMoro
TpeOoBaHuUs

IIpoBepsiemble TPeOGOBaAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJbHON MPOrPaMMbl CPeIHEro 0011ero
oOpa3oBaHus

Bnanenue meromamMu J0Ka3aTeNbCTB, AJTOPHUTMAMH PEIICHHUS 3aJad;
yMeHHe (OpMyIMpOBaTH M ONEPUPOBATH MOHATHUSMHU: OIpEIENICHUE,
aKCcMoMa, TeopeMma, CIICJICTBUE, CBOMCTBO, MPHU3HAK, JI0Ka3aTebCTBO,
paBHOCHIIbHBIE (HOPMYITHPOBKH; IPUMEHSTH UX; YMEHHE (HOpMyITUpOBaTH
0o0paTHOE M TMPOTUBOIIOJIOKHOE YTBEPXKICHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPLI, HCIOJB30BaATb MCTOA MaTeMaTHUECKOU HHAYKIOWH,
NPOBOJUTh  JIOKAa3aTeIbHBIC PACCYXJICHUS TpPU PEHICHUH 3ajad,
OLCHUBATH JIOTUYCCKYIO IMMPaBHUJIILHOCTDb paCCY)K[[eHI/II\/JI; YMCHUC
OINEePHUPOBATH TMOHITUSIMHU: MHOXKECTBO, MOJMHOXECTBO, ONEPALUU HaJ
MHOXCCTBaAMHU, YMCHUC HUCITOJIB30BAThH TGOPGTHKO-MHO)KGCTBGHHBIﬁ
ammapar Jyis OIIMCaHUs PEAbHBIX MPOIIECCOB U SBJICHHUN U TIPU PEIICHUN
3aga4, B TOM 4YHCIC H3 OPYrux y‘-Ie6HBIX npeaMeToB; YMCHUC
OTIEpPUPOBAThH MOHATUIMH: Tpad, CBA3HBINA rpad, AepeBo, MUK, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Trpadbl pa3NUYHBIMU

croco0aMu; HCTIONB30BaTh rpadbl PH PEIICHUH 337134

VYMeHHe omnepupoBaTh MOHATHSAMHU: HATypaJbHOE YHCIIO, LEJI0E YHCIIO,
CTETIeHb C IENIBIM MOKa3aTeleM, KOpeHb HAaTypaJbHON CTENEeHH, CTENCHb
C panMoHAJIBHBIM  MOKa3zaTeleM, CTENeHb C  JACHCTBUTEIIHHBIM
mokaszareiaeM, Jorapupm UHMcIa, CHHYC, KOCHHYC ¥  TaHICHC
INPOMU3BOJIFHOTO YHCJIA, OCTATOK II0 MOAYJIO, PAIlMOHAJIBHOE YHCIIO,
UppalMOHAIbHOE  YMCJIO0,  MHOXKECTBA  HATypalbHbIX,  IIEJBIX,
palMOHANBHBIX, JCHCTBUTENBHBIX YHCET, YyMEHHE HCIIOIb30BATh
NPU3HAKKU JIeTMMOCTH, HAUMEHBUIMHA OOIIMI JeTUTeNh W HauMEHbIIee
o01ee KpaTHOe, aropuT™ EBKIMIA mpu pemeHnn 3a1ad; 3HaKOMCTBO C
Pa3NUYHBIMM ~ TO3UIMOHHBIMHM ~ CHUCTEMaMH  CUHUCIICHUS;  yMEHHE
BBITIOJIHATH BBIYHMCICHUE 3HAYCHWH M TMPEoOpa30BaHMS BBIPAKEHHH €O
CTENEHsMU M JiorapudmMamu, NpeodpazoBaHUs IPOOHO-pAlMOHAIBHBIX

BBIp&)KCHHfI; YMEHUC OICPHUPOBATH MOHATHUAMMU: ITIOCIICAOBATCIBHOCTD,



apudmMeTnyecKas mporpeccus, reoMeTpudecKas porpeccus,
OECKOHEYHO YOBIBalOIIass TEeOMETPUYECKash MPOTPECCHUs; YMEHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTIOMOIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE ONEpUPOBATh MMOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONpsDKEHHBIC KOMITJIEKCHBIC YHCIIa, MOIYJIb U apPTYMEHT KOMITJIEKCHOTO
gyrcna, ¢opMa 3amucd  KOMIUIEKCHBIX —ducel  (reoMeTpudeckas,
TPUTOHOMETpPUYECKass W  aiareOpamdeckas); yMeTbh IPOU3BOAUTH
apumeTHuecKue ACHCTBUS C KOMIUIEKCHBIMU YHCIAMU; TPUBOAHTH
MpUMEPHl  UCTIOJIB30BAHMSI  KOMIUIEKCHBIX  YHCEN;  ONEPHpPOBATH
MOHATUSAMM: MaTpuma 2xX2 u  3%3, omnpenenuTeslb  MAaTpPULbI,

FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OTIPCACINUTECIIA

YMeHue onepupoBaTh MOHATHUSMHU: pPallMOHAIIBHBIE, HppalOHAIbHbIE,
NoKa3aTesbHbIe, CTENEeHHbIE, JOrapupMHUUECKUe, TPUTOHOMETPUUYECKHE
YpaBHEHHS U HEPABEHCTBA, HUX CHUCTEMBl; yMEHHE ONEpUpPOBATh
HOHATUAMU: TOXJIECTBO, TOXAECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CHCTEMa YpPAaBHEHUH M HEPaBEHCTB, PaBHOCHIbLHOCTbH
YpaBHEHMH, HEpaBEHCTB M CHUCTEM; YMEHHME pellaTb YpaBHEHUS,
HEPABEHCTBA M CHCTEMbI C TMOMOILIBIO Pa3IMYHBIX MNPUEMOB; pelIaTh
YpaBHEHMsI, HEpPaBEHCTBA M CHCTEMBbl C [apaMeTpoM; HpPUMEHSThH
YpaBHEHHUS, HEPaBEHCTBA, UX CUCTEMbI JUIsl PELICHHS] MaTeMaTUYECKUX

3aa4 U 3a1a4 U3 pas3JIMIHbIX obnacreit HAayKH U peanLHoﬁ KHN3HU

VYMeHHe OnepupoBaTh MOHATUSAMH: (QYHKIHS, YETHOCTh (QYHKIHH,
NEPUOIMYHOCTh (DYHKIIUHM, OrpaHMYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHH, SKCTpeMyM (YHKIMH, HAaUOOJbIIIEE U HAUMEHBIIICE 3HAUYCHUS
(GYHKIMU Ha IPOMEKYTKE, HeMIpephIBHAS (DYHKIUS, aCUMITOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHAs (PyHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpa3Has, ONpeneIEHHBIN
UHTETpajl; YMEHHE HAXOIUTh AaCHMOTOTHI rpaduka (GyHKINHU;, yMEHHUE
BBIUUCIIAT  IPOM3BOJHBIC CYMMBI, NPOHM3BEACHUS, YACTHOTO H
KOMITO3MIIMN (YHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYyHKUIMH; yMEHHE HaXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIHIA;
YMEHHE HCIONb30BaTh MPOM3BOAHYIO JUIS HCCIENOBAHUS (QYHKIHH,
HAXOJUTh HAWOOJbIINE M HAUMEHBIIWE 3HAYCHUS (YHKIMA; CTPOUTH
rpaguKy MHOTOYJICHOB C HCIIOJNIB30BAHUEM armapaTa MaTeMaTHYECKOTO
aHanu3a; TPUMEHATh NPOM3BOJHYIO JJISI HAXOXIEHHUS HAWIy4IIero

pE€iCHud B HNPHUKIAJAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX H



bU3MYeCKUX 3a7adax; HaXOAUTh TUIOMAAN U O0BEMBI (UTY C MTOMOIIBIO
I/IHTeraJIa; HpI/IBOI[I/ITI: HpI/IMepBI MATEMATHUYCCKOTI'O MOI[CJII/IpOBaHI/ISI C

nmoMoIbio auddepeHnaIbHbIX YpaBHEHUH

YMeHne omnepupoBaTh TMOHATHAMH: Trpaduk QyHKIUH, OOpaTHas
GbyHKUMS, KOMMO3ULMSA (YHKUUH, JTUHEHHas (yHKIMs, KBaJIpaTU4Has
byHKIMS, panuoHagbHas byHKIHA, CTEIIeHHAast byHKIHA,
TPUTOHOMETpUYECKHE  (PYHKIMH, OOpaTHble TPUTOHOMETPUUYECKHE
dyHKIMM, TOKa3aTelnbHas | Jorapudmuyeckas (GYHKIHUH; YMEHHE
CTpOUTh TpadUKu H3YyYEHHBIX (YHKIMH, BBIIOJIHATH NMPEoOpazoBaHMS
rpaduKoB (YHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUEHUs TPOIIECCOB U
3aBUCUMOCTEH, MpU pelleHUH 3ajad U3 JAPYyruxX y4eOHBIX MPEeIMETOB U
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYJIaMH 3aBUCHIMOCTH MEXITY
BEJIMYMHAMH; HCIOJNb30BaTh CBOMCTBA W Tpapuku (QyHKUIUH 1uis
peleHus ypaBHEHHI, HEPABEHCTB M 3a/1a4 ¢ apamMeTpaMu; n300pakaTh
Ha KOOPAMHATHOM IIIOCKOCTM MHOXKECTBA pEUICHWM YypaBHEHMIA,

HCPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 33Jaud Pa3HbIX THUIIOB (B TOM 4YHCIE Ha
MPOLEHTHI, AOJIM U YacCTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
YCIIyT, HAJIOTH, 33Jla4y U3 00JIaCTU YIPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
(¢buHaHCaMM); COCTABJIATH BBIPAXKEHUS, YpaBHEHHS, HEPABEHCTBA U MX
CUCTEMBI II0 YCJIOBMIO 3aJaud, MCCIENOBATH IOJIYYEHHOE pELIECHUE U
OLICHUBATh MPABIONOAOOHOCTh pPE3yJNbTAaTOB; yYMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallUM Ha $I3bIKE MATEMATHUKH; COCTAaBJISATH BBIPAXKCHMUS,
YpaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBbl IO YCJIOBHIO 33J]1ayH,
UCCIIEIOBaTh ITIOCTPOEHHBIE MOJEIN C HCIOJb30BaHUEM aIlapara

anreOpbl, UHTEPIIPETUPOBATH MOTYUYEHHBIN pe3yabTaT

VYMeHHue onepupoBaTh MOHATUAMHU: CpelHee apuMeTHIECKoe, MeInaHa,
HauOoJpIlee M  HAaWMEHblLIEe 3HAYEHHUs, pa3Max, JUCHepcHs,
CTaHAApPTHOE OTKJIOHEHHWE YHCJIOBOrO Habopa; yMEHHE W3BJIEKaTh,
MHTEPIPETHPOBATh WH(GOPMAIMIO, TMPEACTaBICHHYI0O B TaliHIax, Ha
JIrarpamMMax, rpadukax, OTpakarollylo CBOMCTBA PEaIbHBIX MPOIECCOB U
SIBJICHUI; TIPEICTABIATh HH(POPMAIIMIO C TIOMOIIBIO TAaOJIHIl M AUarpamw;
HCCIIEI0BAaTh CTATUCTUYECKUE TaHHBIC, B TOM 4YHCJIE C NPHUMEHEHHEM
rpadUuecKuX  METOJOB UM  DJIGKTPOHHBIX  CpPEACTB; rpaduyecku
UCCIIEI0BaTh COBMECTHBIC HAOMIOACHHS C TOMOIIBIO JHarpaMm

pacceuBaHys U JIMHEWHON PErpeccuu
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YMeHue onepupoBaTh IMOHATHSAMHU: CIYyYalHBIM ONBIT W Clly4alHOE
COOBITHE, BEPOSITHOCTb CIy4yallHOrO COOBITUS; YMEHHE BBIYHMCIIATD
BEPOATHOCTh C HCIOJB30BaHHWEM TIpaUuecKux METOJOB; MPUMEHSTbH
(bopMyJIBl CIIOKEHUSI M YMHOXEHHS BEpOSTHOCTEH, (HOopMyiy MOTHOU
BepOsITHOCTH, hopmyny bepHyin, komOuHaTopHBIE (GaKThl U (OPMYJIBI,
OLICHUBATh BEPOATHOCTH pEAIbHBIX COOBITHH; yMEHHE OIEepUpOBATh
MOHSATUSAMM: CJly4yailHas BeJWYHMHA, paclpeiesieHue BEpPOSITHOCTEH,
MaTeMaTHYeCKOe OKHUIaHHe, IUCIEPCHS M CTaHJApTHOE OTKIOHEHHE
CIyJailHOW BENWYHWHBI, (YHKIHHA pactpeneicHusi W IUIOTHOCTH
PaBHOMEpPHOT0, TOKa3aTeIbHOTO W HOPMAJbHOTO paclpeneieHHi;
YMEHHE MCIOJIb30BaTh CBOWCTBA W3YYEHHBIX pACIpPENCICHUN Uit
pellleHrs 3aJa4y; 3HAKOMCTBO C TOHATHUSMHU: 3aKOH OOJNBIIMX YHCET,
METOABI BBIOOPOYHBIX HCCIICOBAHUH; YMEHHE TPHUBOIUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OONBIIMX YHCENT B MPUPOAHBIX U OOIIECTBEHHBIX
SABJICHUAX; YMCHUC OIICPUPOBATH MOHATHAMU: COYCTAHUC, IICPECCTAHOBKA,
YHUCIIO COYETaHWH, YHMCIO TepecTaHOoBOK; OuHOM HpioTOHa; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PacCyKICHHS IS PEIICHHS 3a/1a4;
OIICHUBATh BEPOSTHOCTH peanbHbIX COOBITHI; COCTaBIISITh

BEPOSITHOCTHYIO MOJIEIb M HHTEPIPETUPOBATH NOJYUEHHBIA pE3yabTaT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVA, IUIOCKMH yroOJ,
JIBYI'PAaHHBIA yroJ, TPEXTPAHHBIA YIroJ, CKPEIIMBAKOLIUECS IPSIMBIE,
MapaJuIeIbHOCTh U NEPHEHAMKYJIAPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl
MEXIY MNPAMBIMH, YTOJ MEXAY IPSIMOM M IUIOCKOCTBIO, YIOJI MEXKIY
IJIOCKOCTSIMU, PACCTOSAHUE OT TOYKHU [0 IUIOCKOCTH, PACCTOSTHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXIY IUIOCKOCTSMHM; YMEHUE HUCIIOIb30BATh IPH
pelIeHnH 3ajad U3ydyeHHble (DAKTBI U TEOpPEeMbl MJIAaHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpa; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IIOMOIUBI) T€OMETPUYECKUX IOHATUH H

BCJIMYHMH, PCIIATh CBA3aHHBIC C HUMHU NPAKTUYCCKUC 3a1a4n

YMeHne onepupoBaTh MOHATUAMH: IUIoUIanb (GUrypbl, 00bEM (GUrypsl,
MHOTOTPAaHHHK, HPaBIJIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOIPaHHUKA,
Ky0, mapajuienenuresn, Npu3Ma, NUpaMuaa, Qurypa u IMOBEPXHOCTb
BpalleHus], NWINHAP, KOHYC, Imap, cdepa, Momaas cdepsl, IUIOmab
MOBEPXHOCTH TMHPaMHJIbI, TPU3MBI, KOHycCa, LWIMHApA, 00BEM KyOa,

MPSIMOYTOJIBHOTO Mapaijiesienumnea, MUpaMuabl, TpU3Mbl, LWIHHIPA,
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12

13

KOHyCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUEHMs] KOHyca W LIWJIMHJIPA,
NapajuleJIbHblE OCH WM OCHOBAHMIO, CEUYEHHE I1apa, IUIOCKOCTD,
Kacaromascs cdepbl, HUIUHAPA, KOHYCa; YMEHHE CTPOUTh CEUYCHHE
MHOT'OTpaHHHKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U TMOBEPXHOCTH
BpalIEHUs, UX CEYECHMs], B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE TPUMEHSITh CBOMCTBAa T€OMETPHUECKUX (DUTYP, CAMOCTOSATEIBHO
dbopMyIUpOBaTh OMPENEIICHUs U3yYaeMbIX (PUTyp, BBIIBUTaTh TUIOTE3bI
O CBOICTBaxX M MpPU3HAKAX T€OMETpUYECKUX (GUTYp, 0OOCHOBHIBATH WIIH
ONpoBepraTh MX; YMEHHE TPOBOAMTH Kiaccuukanuioo Quryp o
pa3IMYHBIM TpPHU3HAKaM, BBHIMOTHATH HEOOXOAUMBIE JIOMOJHUTEIbHBIC

MMOCTPOCHUS

YMeHue omepupoBaTh IMOHATHSAMH: JBW)KCHHE B IMPOCTPAHCTBE,
napajuieNIbHbIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHMe TMOMO00MS, TMOMO0HBIE QUTYPBI; YMCHHE
pacrio3HaBaTh paBHbIC W MOJOOHBIC (PUTYpBI, B TOM YHUCIIC B MPHUPOJIE,
HUCKYCCTBE, apXHTEKTYpPE; HCIIOJIb30BATh T'C€OMETPHUSCKHE OTHOIICHHUS
NpU PEIICHWU 3a/1ady; HAXOJWTh TEOMETPUYCCKHE BEIMYUHBI (IJIMHA,
yroj, IJIomaab, O0BEM) MpPU PEUICHUH 3aJad M3 JIPYTUX YICOHBIX
NPEMETOB M U3 PEaJbHOM JKU3HU; YMEHHE BBIUUCIIATH TE€OMETPHUYCCKHUEC
BEJIMYMHBI (IJIMHA, YTOJ, IUIOMAaNb, O0BEM, IUIOMIAb TOBEPXHOCTH),
UCTIONB3Ysl M3YYCHHBbIC (DOPMYJIBI M METOJbI, B TOM YHUCIE: ILUIONIAIb
MOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, IWIHHIPA, TUIOIMAAb CPEphI;
00bEM Ky0a, MPSMOYTOJBHOTO TMapajuIe/ICIHIea, MMPaMUJIbI, TPHU3MBI,
MWIMHApPA, KOHYyca, IIapa; yMEHHWE HAXOJUTh OTHOIICHHE OO0BEMOB

noJ00HBIX uUryp

YMeHue onepupoBaTh MOHATUSAMU: NMPSMOYTOJIbHAS CHCTEMA KOOPUHAT,
BEKTOp, KOOPAMHATBHI TOYKH, KOOPAMHATHI BEKTOpAa, CyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa Ha YHCIO, pa3joXKeHHe BeKTopa Mo 0Oasucy,
CKQJIIPHOE TMPOU3BEJCHUE, BEKTOPHOE IMPOU3BEICHUE, YIOJl MEXKIY
BEKTOpPAMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUTSL  PEIIeHUS TEOMETPHUYECKHUX 3aJad M 3a]ad JAPYyruX Y4eOHBIX
IpeIMETOB

YMmenue BbIOMpaTh NOAXOMAIIMM METOA JJis pelleHHus 3ajauu;
MOHMMAaHWE 3HAYMMOCTH MATEMaTHUKH B HW3YYCHHH NPUPOIHBIX H
OOLIECTBEHHBIX  MPOIECCOB M  SBJICHMI; YMEHHE paclO3HaBaTh

MMPOSBJICHUC 3dKOHOB MATCMATUKHW B HUCKYCCTBC, YMCHHUC IIPHBOJUTH



MpUMEpPbl MAaTEMAaTUYECKUX OTKPBITUH POCCHUHUCKONM W  MHUPOBOHU

MaTeMaTHUYECKOU HayKH

INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
ITO MATEMATHUKE

Kon

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8
1.9

2.1
2.2
23
24
2.5
2.6
2.7
2.8

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Yucna ¥ BEIUMCIIEHUSA
Harypanbnbie u nensie yncna. [Ipu3Haku 1eIMMOCTH LUEIBIX YACEIT

Panmonaneubie  uncna. OOBIKHOBEHHBIE W JECATHUYHBIE JApOOW, MPOIEHTHI,

OCCKOHEYHBIC MTEPHUONUECKHUE TPOOH

Apudmernuecknii KOpeHb HATypaJbHON cTeneHd. J[eHCcTBHA ¢ apupMeTHIeCKUMU

KOPHSIMHU HaTypaJIbHOW CTETIEHU

CrenieHb C OCJIbIM IIOKA3aTCIICEM. CreneHs ¢ palnOHAJIBHBIM ITOKA3aTCIICM. CsoiicTBa

CTCIICHU

CuHyC, KOCHMHYC W TaHI€HC YHUCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,

apKTaHTe€HC YHUCIIOBOTO apryMeHTa
Jlorapudm yucina. Jlecatnynbie U HaTypajgbHbIE JOrapru(MbI

JevictBurenbHble 4uciaa. ApudMeTHYECKHE ONepaluu C JeHCTBUTEIbHBIMU
yrcnamu. [IpuOmkEéHHbIC BHIYMCIICHUS, IPaBUJIa OKPYTJICHUS, IPUKHUIKA U OLIEHKA

pe3yJbpTaTa BEIYMCICHUN

[Ipeobpa3zoBanue BeIpaKeHUN

KomrmuiekcHele uncna

YpaBHEHHs 1 HEPABEHCTBA

Lenble u 1poOHO-paiiOHANIbHBIE YpaBHEHUS
Uppanmonaibuble ypaBHEHUs
TpuroHomeTpruyeckue ypaBHEHUS
[TokazaTenbHbIE U TOTapUPMUUECKHE YPABHEHUS
[enbie 1 IpOOHO-paIMOHATBHBIE HEPABEHCTBA
HppanroHanbHble HEPABEHCTBA

[ToxazarenbHble U TorapuPMUUECKHe HEPaBEHCTBA

TpuroHomeTpuveckre HepaBEHCTBA



2.9
2.10
2.11

3.1

3.2

3.3

3.4
3.5

3.6

3.7
3.8

4.1

4.2

4.3

5.1
5.2

6.1

6.2

6.3

7.1

CucrteMbl 1 COBOKYITHOCTH YPABHEHHI 1 HEPABEHCTB

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C TTApaMeTPaMu

Matpuia cucTemMbl TMHEWHBIX ypaBHeHUN. OnpeennTenb MaTpHULIbl

@yHKIMU U TpaduKu

Oynkuus, cnocoObl 3amanus ¢yHkiuu. I'paduk ¢ynkumu. Bzanmuo oOpaTHBIE
dbynkuun. Yétapie 1 HeuéTHBIC QyHKIMU. [leproauyeckue GyHKIIIN

O6nacte ompeneneHuss W MHOXKECTBO 3HaueHWid ¢yHkuuu. Hynmun QyHKIun.
[IpomMexXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
Makcumymbl ¥ MHHUMYMBI GyHKnuu. HawOonbliee u HanMeHblllee 3HAYCHUE

(GYHKINN HAa TPOMEXKYTKE

CrenenHass (QyHKUMS C HaTypalbHbIM W IebIM Moka3areneMm. EE cBoiicTBa u

rpa¢uk. CoiicTBa 1 rpad)uK KOPHS 71-OW CTETICHH
Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U TpaduKu
[Noka3zaTtenpHast 1 orapudmudeckas GyHKIMH, IX CBOWCTBA U TpapuKU

Toukn paspeiBa. AcuMnTorel TpadukoB ¢yHkuuid. CBoicTBa  (YHKIMH,

HENPEPBIBHBIX HA OTPE3KE

ITocnenoBaTenLHOCTH, CITOCOOBI 3aJaHUS MTOCIIEN0BATEIHLHOCTEHN
Apudmerndeckas 1 reomeTpudeckas nporpeccuu. @opmyra ClI0XKHbIX MPOLIEHTOB
Hauana maTemaTnyeckoro aHanusa

[IpousBonnas ¢pynkuuu. [Ipon3BogHbIE AIeMEHTAPHBIX (DYHKITHIA

[IpumeHeHne NPOM3BOAHONM K HCCIENOBaHMIO (YHKIWHA Ha MOHOTOHHOCTH W
skcTpeMyMbl. HaxokneHne HanOonbIIero 1 HauMEHbIIEro 3HaueHUs (YHKIHMU Ha

OTpe3Ke

[TepBooOpasnas. UnTerpan

MHOXeCTBa U JIOTUKA

MHoecTBO, onepannu HajJ MHOKecTBaMH. J(narpamMmsl Jinepa — Benna
Jloruka

BeposTHOCTB M cTaTUCTHKA

OnucarenpHas CTaTUCTHKA

BepositHOCTB

KomMOunaropuka

I'eometpus

@urypsl Ha INIOCKOCTH



7.2
7.3
7.4
7.5

[TpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE
MHororpaHHuku
Tena v MOBEpXHOCTH BpaIllEHUS

Koopannats! 1 BEKTOPEI



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

METOAUYECKHE MATEPUAJIBI 1JIAA YUUTEJIA

I'eometpus. 10-11 kmaccer. JI. AtanacsH, B. ByTy30B, yueOHuK a1 001ieo0pa3oBaTeabHbIX

opranuzanuii. [Tpocsemenne, 2024 rox

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://methmath.chat.ru MeToamka npenogasaHns MaTeMaTUKn

http://mat-game.narod.ru MaTemaTuyeckas ruMHacTuka

http://www.zaba.ru MaTemaTnyeckme onumnuagbl 1 onuMmnmagHble 3agadu

http://dondublon.chat.ru/math.htm MNonynapHas matemaTuka

http://www.college.ru/mathematics/ OTkpblTag maTemaTukahttp://ege.yandex.ru/ TMA

pedsovet.su VIHTepaKTUBHbIN TECT-TPeHaxep Ana nogrotosku kK N'MA no matemaruke.

http://mat.1september.ru - razeta «MatemaTuka» Magatenbckoro goma «lepBoe ceHTAbBPA»
http://www.neive.by.ru/index.html| - F[eomeTpunyeckunin noptan



https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmethmath.chat.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmat-game.narod.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.zaba.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fdondublon.chat.ru%2Fmath.htm
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fwww.college.ru%2Fmathematics%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fege.yandex.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fpedsovet.su%2F
https://multiurok.ru/all-goto/?url=http://mat.1september.ru/
http://www.neive.by.ru/index.html

