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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yuebHoro xKypca «l eomerpusi» 6a3oBoro ypoBHs /uis oOyyatomuxcst 10 —11 xmaccoB pa3zpaborana Ha ocHoBe DeepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAapTa cpeaHero odmiero oOpa3oBaHusi, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX TpeOOBaHMM, MPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa3oBaHWIO, W TPaIUIMiA POCCUHCKOro oOpa3oBaHus. Peanmuzamust mporpaMMbl 00EClEYMBAET OBJIAJCHHE KIIOUYEBBIMU
KOMIIETEHIIMSIMUA, COCTABIISIOLUIMMH OCHOBY JUIS CaMOPa3BUTHS WU HEMPEPHIBHOIO OOpPa30BaHUs, LEIOCTHOCTh OOLIEKYIbTYPHOTO, JMYHOCTHOTO H
IIO3HABATEJILHOTO Pa3BUTHSI IMUHOCTH 00YYarOLIUXCS.

BOCIIUTATEJIbHBIN IOTEHIUAJ KYPCA «TEOMETPHSI»
BocnuratensHblil noteHuuan npeamera «I'eomeTpus» B cooTBeTCTBUHU ¢ [IporpaMmoii BocinTaHUs peaau3yeTcs yepes:
- IpUBJIEYEHNE BHUMaHMs 00Y4arOIMXCsl K IEHHOCTHOMY aCIeKTy M3ydaeMbIX Ha ypOKax SIBJICHUH, OpraHu3aluio uX paboThl C NOJy4aeMol Ha ypoke
COIIMAJIHO 3HAYUMON MH(OpPMaLUeil — HHUIIMUPOBAHUE €€ OOCYKICHHS, BBICKa3bIBaHUS O0YYAIOIIMMUCS CBOETO MHEHHS IO €€ MOBOY, BBIPAOOTKH
CBOEI'0 K HEil OTHOIIICHUSI;
- JIEMOHCTpPALMIO O0YYaloLMMCs IPUMEPOB OTBETCTBEHHOI'O, I'PaXKJAHCKOI'O MOBEIEHUS, IPOSBIECHUS YEIOBEKOII0OU U 100pOCepIeuHOCTH, Yepes
moJI00p COOTBETCTBYIOUIMX TEKCTOB IUIS YTCHHMS, 3a/1a4 JJISl PEIICHHs], TPOOJIEMHBIX CUTYaIMid Js 0OCYKACHUS B Kilacce; MPUMEHEHHE Ha ypOKax
MHTEPAKTHBHBIX (opM paboThl ¢ OOyYAIOMIMMHUCS: WHTEIUIEKTYyalbHBIX HWIP, CTUMYJIHPYIOIIMX IT03HABATEIbHYI0 MOTHBAIUIO OOYJarOIIUXCS;
TUIAKTHYECKOTO TeaTpa, TJe MONydeHHbIE Ha YPOKEe 3HAHUS OOBITPHIBAIOTCS B TE€ATPAIBHBIX IMOCTAaHOBKAX; AUCKYCCHUH, KOTOPBIE AIOT 00yYaroIuMCs
BO3MOYKHOCTh TIPHOOPECTH OMBIT BEIECHUS KOHCTPYKTHBHOTO JMANOra; TPYMIIOBOW pabOThl Wi pabOThl B IMapax, KOTOPHIE ydaT OOYYaromuxcs
KOMaHJHOU padoTe U B3aUMOAEHCTBUIO C IPYTUMU 00Y4arOIUMUCS;
- MHHUIMUPOBAHUE W TOAJCPKKY HCCIEIOBATEIBCKOW AEATEIEHOCTH OOYyYaroIIUMXCs B paMKaxX pealu3allid UMH WHAWBUAYAIBHBIX M TPYIIOBBIX
MCCIIEIOBATEILCKUX TPOEKTOB, YTO JACT O0YYArOIIUMCS BO3MOXXHOCTh MPUOOPECTH HABBIK CAaMOCTOSITEIBHOTO PEUICHUs TEOPETHUECKOW TPOOIEeMBI,
HaBBIK TEHEPUPOBAHUSI U OQOPMIICHHS COOCTBEHHBIX HJIEH, HABBIK YBAXHUTEIHHOTO OTHOMICHUS K UY)KUM HAESIM, OpOPMIIEHHBIM B paboTax Ipyrux
WCCIIeIOBATENeH, HAaBBIK MTyOJIMYHOTO BBICTYIUICHHUS TIEpe/ ayTUTOPHEH, apryMEHTUPOBAHHS M OTCTAWBAHUS CBOSH TOUKH 3PCHUS.
HEJA U3YYEHUS YYEBHOI'O KYPCA

BaxHocTh yueOHOr0 Kypca T€OMETpHH Ha YPOBHE CpeJHEro o0Iero oopa3oBaHus 00yCIOBIEHA TPAKTUYECKONH 3HAYMMOCTBIO METAIIPEIMETHBIX
U TPEIMETHBIX PEe3yJlbTaToB OOyuYeHHs T€OMETPUM B HANpPaBICHUU JIMYHOCTHOTO pPAa3BUTHUA OOydarommxcsi, (pOpMHpOBaHUS (YHKIIMOHAIHHON
MaTeMaTHYeCKOW TPaMOTHOCTH, M3YYEHUS APYTUX Y4eOHBIX AUCHUIUINH. Pa3BuTHe y 0Oydaromumxcs MpaBHIbHBIX MPEACTaBIEHUI O CYIIHOCTH U
MIPOMCXOXKJICHUN T€OMETPUIECKUX aOCTpaKIMii, COOTHOIICHUH PEATbHOTO M HIEATbHOTO, XapaKTepe OTPAKEHUS] MaTEeMAaTHYeCKONH HAYKOW SBICHUU H
IPOIIECCOB PEANBHOTO MHpa, MECTE TEOMETPHH B CHCTEME HAyK W POJM MAaTEMaTHYeCKOTO MOJCIUPOBAHHS B HAYYHOM TIO3HAHWUM M B MPAKTHUKE
CrocoOCTBYeT (hOPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHMS yJallUXCs, a TAK)KE KAaueCTB MBIIUIEHUS, HEOOXOAUMBIX Ul aJaNTallid B COBPEMEHHOM
oOrecTBe.

I'eomerpust siBisieTcss OHUM U3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHEro OOIIero 00pa3oBaHMs, TaK KaKk 00eCreuynBaeT BO3MOKHOCTh U3yUCHHUS
KaK JUCLUUIUIMH €CTeCTBEHHO-HAyYHOU HANpaBIEHHOCTH, TaK U TYMaHUTAPHOM.



Jlornueckoe MbllUIeHHE, GopMUpyeMoe MPU U3yYEHUHM OO0YYaroIMMKCS HMOHATUHHBIX OCHOB I'€OMETPUM M MOCTPOEHHM LIETIOYKH JIOTHYECKHUX
YTBEPKACHUM B XO/1€ PELICHUS] TEOMETPUUECKUX 3a/lad, YMEHUE BBIIBUraTh U OIIPOBEPIaTh TUIIOTE3bl HEMOCPEICTBEHHO MCIOJB3YIOTCS MPU PELICHUN
3aJa4 €CTeCTBEHHO-HAYUYHOT'0 LIUKJIa, B YACTHOCTH U3 Kypca (PHU3HUKH.

YMeHue OpHEeHTHPOBAThCS B MIPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCEX 00JACTAX AEATEIBHOCTU ueioBeka. OpHeHTalus 4eIoBeKa BO
BpPEMEHH M MPOCTPAHCTBE — HEOOXOIMMOE yCIOBHE €r0 COLMAIILHOTO OBITHS, (JOpMa OTPAKEHUS OKPYKAIOIIETO MUPA, YCIOBHE YCIICIIHOTO TTO3HAHUS
U aKTUBHOTO NpeoOpa3oBaHMsl ACHCTBUTEIbHOCTH. OnepupoBaHue MPOCTPAHCTBEHHBIMHM 00pa3aMu OOBEIMHSAET pa3Hble BUABI y4eOHOM M TpyHOBOH
NESITEeIbHOCTH, SIBJIAETCS OJHUM U3 TNPO(PECCHOHANBHO BaXKHbIX KauecTB, IIOITOMY akTyajbHa 3adaya (OPMHUpPOBaHHUA Yy OOydaromuxcs
IPOCTPAHCTBEHHOI'O MBIIUIEHUS! KaK Pa3HOBUJHOCTH OOpPA3HOIO MBIIUIEHUS — CYIIECTBEHHOI'O KOMIIOHEHTa B HOJTOTOBKE K IPaKTHYECKOU
NEeSITebHOCTH 110 MHOTHM HaIPaBJICHUSM.

Ilens ocBoeHust mporpaMmsl ydeOHOro kypca «l'eomerpus» Ha 0a30BOoM ypoBHE OOydeHHs — 00ILIe00pa30BaTENbHOE U OOIIEKYIbTYpHOE
pa3BuTHE O0yUarOUIMXCcs yepe3 oOecreueHne BO3MOXKHOCTH TPUOOPETEHUSI U UCII0JIb30BAHNS CUCTEMAaTUYECKMX T€OMETPUUYECKUX 3HAHUMN U JIEWCTBUH,
cnenu(UYHBIX TEOMETPHH, BO3MOXKHOCTH YCHEIIHOTO MPOAOIDKEHHS OOpa30BaHUS 110 CIEIHAIbHOCTSIM, HE CBA3aHHBIM C TPHKIATHBIM
UCIIOJIb30BaHUEM T€OMETPHUU.

[IporpamMa 1o reomeTpuu Ha 0a30BOM YypOBHE IpeJHAa3Hau€Ha Ui OOYYaIOIIMXCSl CpeIHEW LIKOJbI, HE HCHBITHIBABIIMX 3HAUYHUTEIBHBIX
3aTpy[IHEHUIl Ha YpOBHE OCHOBHOro oOmiero oOpa3oBaHus. Takum oOpa3oMm, oOyuarommuecss Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOUTH OOIIHeE
MaTeMaTHYeCKUEe YMEHHUs, CBSI3aHHbIE CO CIEU(HUKON TeOMETPUH U HEOOXOIUMBbIE Ul KU3HU B COBpEMEHHOM obmecTBe. Kpome 3T0ro, oHu MMEOT
BO3MOXHOCTh U3y4YUTh F'€OMETPHIO OoJiee TI1y0oKo, ecli B ajbHENIIEM BOZHUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX 3HAHUX B MPO(pECCHOHATBHOM
JeSITENIbHOCTH.

JlocTuxkeHue 1enu OCBOEHHUS MpOorpaMMbl 00ECTIEUMBAETCSl PEIIEHHEM COOTBETCTBYIOIIMX 3ajaad. [IpuopUTeTHBIMM 3ajadyaMHU OCBOEHUS Kypca
«I["eomerpun» Ha 0a3oBoM ypoBHe B 10—11 kitaccax siBISIOTCS:

e (opMupoBaHHE NPEICTABICHUS O TEOMETPHH KaK YaCTH MUPOBOM KYJIbTYPHI U OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOLIUM MUPOM;

e (opMupoBaHHE MPEICTABICHUS O MHOTOTPAHHHMKAX W TelaX BpAIICHUS KaK O BAKHEMIIMX MaTEeMaTHUYECKUX MOJEINAX, MO3BOJISIOLINX

ONMCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYXKaIOIIEr0 MUPa;

e (QopmupoBaHuE YMEHUS pacllo3HABATh Ha YepTekKaxX, MOJIEISIX U B PealbHOM MUPE MHOTOI'PAaHHUKY U TeJla BPALCHUS;

e OBJIAJICHHE METOJaMH PElIeHUs 3a/1a4 Ha MOCTPOCHUSI Ha U300paKeHUSIX IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMHU MOHATHSIMU O MHOTOI'PAaHHHMKAX M TeJIaX BpAIllEHUs] U UX OCHOBHBIMH CBOMCTBaMU;

® OBJIQJICHUE AITOPUTMaMU PELICHUs] OCHOBHBIX THUIOB 33/1a4; (OpMUPOBAHUE YMEHHs MPOBOJUTH HECIOXKHBIE JT0KA3aTENIbHBIE PacCYXKICHHS B

XO0JI€ PELIEHHS CTEPEOMETPUUECKUX 3a7a4 U 3a7a4 C IPAKTUYECKUM COJEPKAHUEM;
® Da3BUTHE UHTEIUIEKTYaJIbHBIX M TBOPYECKMX CIOCOOHOCTEH OOydYaroUIMXCs, MO3HABAaTEIbHOW AKTUBHOCTH, MCCIIEOBATENIbCKUX YMEHMH,
KPUTHUYHOCTH MBIIIJICHUS;



e (QopmupoBanue QYHKIHMOHATHHOW TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH: YMEHHE PAaCcIO3HABATh MPOSIBICHUS T'€OMETPHUYECKUX TOHSATHH,
00BEKTOB ¥ 3aKOHOMEPHOCTEH B PEAJIbHBIX JKM3HEHHBIX CUTYAIUAX U IIPH U3YUCHHUH IPYTUX yUYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEMN
U 3aKOHOMEpPHOCTEH, (OpMyIHpOBaTh HX Ha S3bIKE TEOMETPHH M CO3[aBaThb TE€OMETPHUYECKHE MOJCIH, INPUMEHITh OCBOCHHBIN
TEOMETPUUYECKHH anmapar JyIisl pelieHus MPAaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIIPETUPOBATh U OIEHUBAThH IMOJyYE€HHBIE Pe3yJIbTaThI.

OTanuuTeNbHOW OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKJIIIOYEHUE B KypC CTEPEOMETPHUM B Hadalie €ro M3y4YeHUs 3a/lay, pelIaeMbIX Ha YpPOBHE
WHTYUTUBHOTO T[IO3HAHWS, M ONpeAcNEHHBIM 00pa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO CIHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U
MPOCTPAHCTBEHHOT'O MBIIIUICHHS], CTUMYJIUPYET MPOTEKAHNE HHTYUTHBHBIX MPOIIECCOB, MOTUBUPYET K JAIbHEHIIEMY U3YUEHUIO MPEAMETA.

[Ipenmnourenne oTaaETCs HATIISITHO-KOHCTPYKTHBHOMY METOy OOYYCHHS, TO €CTh TECOPETUICSCKHE 3HAHMS HMCIOT B CBOCH OCHOBE YYBCTBEHHOCTH
PEeIMETHO-TIPAKTUUYECKON JesTeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUM Yy ydalluxcs B Kypce CTEpPEOMETPUU MPOBOIUTCS 3a CUET
pelIeHMS 3a7a49 Ha CO3/IaHue MPOCTPAHCTBEHHBIX 00Pa30B M 3aJ1a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3nanue oOpa3a MpOBOIHUTCS C
OTOPOY Ha HATJISITHOCTb, & OTIEPUPOBAHUE 00PA30M — B YCIOBUSX OTBIICUCHHSI OT HATJISIIHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIePIKaHus.

OcHoBHbIe conepkarenbHbie TuHUH Kypca «['eomerpun» B 10—11 kmaccax: «MuororpaHHUuKn», «[IpsiMbie U MI0CKOCTH B MPOCTpaHCTBEY, «Tena
BpanieHus», «BeKTOpbl U KOOPJIMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHYECKUX YMEHUU pacHlpenenseTcss HE TOJbKO MO COJepKaTeIbHBIM
JUHUSM, HO | 110 ToJIaM 00y4YeHUsl Ha YPOBHE CPEAHET0 00IIero oopa3oBaHusl.

Conepkanrie 00pa30BaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pPE3yJlbTaTaM OCBOEHHUS pabouyell IpOorpaMmbl, pacIpepeEHHBIM TI0 ToJaM
00y4eHUs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUYECKUMH TMOHSATUSIMH U HABBIKAMH OCYIIECTBIISIIOCH MOCIEAOBATEIILHO U
MOCTYIATEIBHO, C COOTIOICHUEM MTPUHITUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIFOUAIUCH B OOIIYI0 CUCTEMY I'€OMETPUUYECKUX TIPEICTABICHUM
oOyJaromuxcsi, pacmupsis 1 yriayossis e€, o0pa3ys IpOYHbIE MHOXKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaento B 10 kiacce u 1 yac B Henmento B 11 kiacce, Bcero 3a aBa roaa o0yueHust - 102 yqeOHbIX
yaca.

Jnst kakmoro Kjacca MPEeayCMOTPEHO pPe3epBHOE Y4eOHOE BpeMs, KOTOPOE€ MOXKET OBITh HCIOJIb30BAHO YYAaCTHHKAMHU 00pa3oBaTEIHHOTO
mpoiiecca B 1eIsIX (popMUPOBaHUS BapUATUBHOM COCTABIISIONICH 00pa30BaTEIBHOTO MPOIECCa M PACIpeesaeTCs YUUTENIeM B paMKax KaJeHIapHO-
TEMaTU4YeCKOro TutaHupoBaHus. [Ipu sTom oOsi3aTenbHas (MHBapUAHTHAs) YacTh COJEpP)KaHUS MpeaMeTa, YCTAaHOBJICHHAs pabodeil mporpamMMmon, u
BpeMsi, OTBOJIMMOE Ha €€ N3y4eHUe, TOHKHBI OBITh COXPAHEHBI TTOJTHOCTHIO.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIC TIOHATHUSI CTEpeOMETpHH. Toduka, MpsiMast, TUIOCKOCTh, MPOCTPAaHCTBO. IIoHsATHE 00 aKCHMOMAaTHYECKOM IMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anmHOe pacrosnoxeHue NpsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIIMEC, TapaJUICIIbHbIE U CKpelyBatomyecs npsamele. [lapamiensHOCTh NPAMBIX U
IUIOCKOCTEH B MMPOCTPAHCTBE: MapajlIebHbIE IPSMBIE B IPOCTPAHCTBE; MAPAJIEIBHOCTh TPEX MPSIMBIX; MAapAJUIEIBbHOCTD MPSMOM U IJIOCKOCTH. YTJIBI €
COHAIIPABJIICHHBIMU CTOPOHAMHM; YroJl MEXAY MNpsAMBIMM B IpocTpaHCTBe. llapamienbHOCTh IJIIOCKOCTEH: NapajulesIbHbIE IUIOCKOCTH; CBOMCTBA
napajieNibHbIX MmockocTei. [IpocTeiiine npocTpaHCTBEHHbIE (GUTYpPhI HA TNIOCKOCTH: T€Tpa’ap, Ky0, napajjiesenure]; IoCTPOeHUE CeYeHU .

[lepneHuKyNISIpHOCTh MPSAMONM U IUIOCKOCTH: NMEPHEHAUKYISIPHBIE MPSAMBIE B MPOCTPAHCTBE, NPSMbIE MapajljiesibHbe U MEPHEHIUKYISPHBIE K
IJIOCKOCTH, IIPU3HAK NMEPHEHAUKYJIIPHOCTH NPSAMON U IJIOCKOCTH, TEOPEMa O IPSIMOW NEPHNEHAUKYISIPHOM IUIOCKOCTU. YTIJIBI B IIPOCTPAHCTBE: YIOJ
MEXAYy NPAMON M IUIOCKOCTBIO; JABYTPaHHBIM YTroJl, JIMHEWHBIA YroJ JABYTPaHHOrO yria. llepnenaukyisip MU HakJIOHHBIC: PAaCCTOSTHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSHUE OT NpPSIMOM JO TUIOCKOCTH, NPOEKIUS (UTYpBl Ha IUIOCKOCTh. IlepneHIuKyIIpHOCTh IUIOCKOCTEH: MpH3HAK
NEPIEHIUKYIIPHOCTHU ABYX IUIOCKOcTel. Teopema o TpéX NepneHIuKyspax.

MHuororpanHuKu

[ToHsiTHE MHOTOIPaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOIOTPAaHHMKA, BBIMYKJIBIE M HEBBINYKJIbIE MHOTOTPAHHHMKH; DPa3BEPTKA MHOIOTPaHHMKA.
[Tpusma: n-yronpHast mpu3Ma; rpaHd ¥ OCHOBAHUS MPU3MBIL; MIPsIMasi U HAKJIIOHHAs TPU3MBbI; OOKOBas 1 MOJHAs MOBEpXHOCTh Mpu3Mbl. [lapamienenunen,
IPSIMOYTOJIbHBIN MapajieNienune]] 1 ero ceoicTia. [lupamuaa: N-yrojapHas nupamujia, TpaHu U OCHOBAHWE MUPAMU/IbL; OOKOBAsl U MOJIHAs MOBEPXHOCTh
NUPAMUJIbl; TpaBUIbHAS M yceu€HHas NUpaMuja. OJIEMEHThl Npu3Mbl W nupamuibl. [IpaBuiabHbIE MHOTOTPAaHHUKHU: MOHSTHE MPABUIBHOIO
MHOTOTpaHHMKA; MTpaBWIbHAs MPU3Ma U MpaBUIIbHAS UpaMKJIa; IpaBUIbHASI TPEYroJibHAs MUpaMua U MpaBUIbHBIN TeTpasap; Ky0. [Ipencrasienue o
MIPaBUJIbHBIX MHOTOTPaHHUKAX: OKTa3p, J0AeKadap U ukocarap. CedeHus Npu3Mbl U TAPAMUBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUYKH, NMPSMOM, TNIOCKOCTH. DJIEMEHTHl CUMMETPUHN B NIHPaMHUIax, NapajuleJenunenax,
IIPABWJIBHBIX MHOTOTPaHHUKAX.

Brruncrenue 37eMEHTOB MHOTOTPaHHUKOB: pE€Opa, auaroHany, yrisl. [nomanas 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTU MPSIMOM NMPHU3MBI,
IUIOIAAb OCHOBAHMI, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON Mpu3Msbl. Ilnomans 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBHON MUpaMUIbI,
TeopeMa o Tuiomaau yceu€HHoi nmupamusl. [Torstre 06 06bpéMe. OOBEM TUPaMUIBI, TPU3MBI.

[Tono6uble Tena B mpoctpaHcTBe. COOTHOUICHUS MEXKAY IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMHU MOI0OHBIX Tel.

11 KJIACC

Tesa BpameHus

[{umHapryeckas OBEPXHOCTh, 00pa3yrollye MWIMHAPUYECKOH MOBEPXHOCTH, OCh LMIMHIPUYECKON MOBepxXHOCTH. L{mnuHap: ocHOBaHMs U
OOKOBast MOBEPXHOCTh, 00PA3YIOIIasi U OCh; IO/ (b OOKOBOW M MMOJIHOW MOBEPXHOCTH.



Konunueckasi moBepXHOCTb, 00pa3yrole KOHHYECKON MOBEPXHOCTH, OCh U BepIUIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHUE U BEpIINHA,
00pa3yromias u OCh; MIONAAb OOKOBOM U IMOJHOM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolie U BICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHrp, paauyc, IuaMeTp; IIoa s NoBepxXHOCTH cepbl. B3anMmHoe pacmnonoxenue cepsl U IIIOCKOCTH; KacaTeabHast INIOCKOCTb
K chepe; mwromaas cepsl.

N3o00paxkenune Ten BpalieHus Ha MII0CKOCTH. Pa3BépTka muiIuHApa U KOHYCA.

KomOunanuu Ten BpalleHuss 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WU TEJIO
BpAaIlICHUS.

[Tonsitue 06 00bEMe. OcHOBHBIE CBOIICTBa 00bEMOB Tell. Teopema 06 00bEME MPAMOYTOJIBLHOTO MapaieNnenumneaa u ciaeacTsus u3z He€. O0bEM
WIMHIpa, KoHyca. OO0BEM 11apa u miomaab chepsl.

[TomoOHBIe Tena B mpocTpaHcTBe. COOTHOMICHUST MEXKAY TUIOMIAISIMU TIOBEPXHOCTEH, 00bEMaMu MTOOOHBIX TEll.

Ceuenus mwinHApa (mapamieabHO U NEPIEHIUKYISIPHO OCH), CEYEHMs] KOHyca (MapajljieIbHOE OCHOBAHHUIO M IPOXOJSIEE Yepe3 BEpIIMHY),
Ce4eHus 1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockocty U B npocTpaHcTBe. Cl0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOXKEHHME BEKTOpA Ha 4UCIO. PasnoskeHue BEKTOpa IO TPEM
HEKOMIUIaHAapHbIM BekTopam. llpaBwiio mnapamnenenunena. PemieHue 3amad, CBA3aHHBIX C NPUMEHEHUWEM IMIPaBUJ JCHCTBUH C BEKTOpaMH.
[TpsimoyronbHas cuctema KoopAuHAaT B mpocTtpaHcTBe. Koopaunatsl BekTopa. I[Ipocreiimme 3amaun B KOOpPAMHATaxX. YTOJI MEXIY BEKTOPAMH.
CkassipHOE TNIPOM3BEICHHE BEKTOPOB. BBIUMCIIEHME YITIOB MEXIy MNPAMBIMH M IUIOCKOCTAMH. KOOpPAMHAaTHO-BEKTOPHBIM METOA TNpPU PEILIECHUU
FeOMETPUUECKUX 3aj1au.



IIVIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yabTaThl OCBOECHUS MPOrpaMMbl ydeOHOTro mpeamera «MaTeMaTHKay» XapaKkTepU3yoTCs:

I'paxxnanckoe BocuTanme:

c(OPMHPOBAHHOCTHIO I'PAXKTAHCKON O3ULIMU 00YYAIOIIET0Cs KaK aKTUBHOTO U OTBETCTBEHHOTO WIEHA POCCUHCKOTO 00IIeCcTBa, MPEICTaBICHUEM
0 MaTeMaTHYeCKHUX OCHOBaX (YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SABICHUH, IpPOLENyp I'pakJaHCKOTO oOmiecTBa (BbIOOPHI, ONPOCH M Hp.),
YMEHHUEM B3aUMOAEHCTBOBATh C COLIMATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUHU C UX (QYHKIHUAMH U HA3HAYCHUEM.

IIaTpuoTNyecKkoe BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTBIO POCCUICKON I'pakJaHCKON MJAEHTUYHOCTH, YBRXKEHUS K MIPOILIOMY M HACTOSALIEMY POCCUHCKONW MaTeMaTHUKHU, IIEHHOCTHBIM
OTHOLIEHUEM K JTOCTHKEHHUSM POCCHUMCKUX MaTEeMaTHUKOB M POCCUMCKOW MaTEeMaTHMYeCKOM ILIKOJbl, K MCIOJb30BAaHUIO ITHUX JOCTHKEHHH B JIPYrHX
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAaHHMEM JTYXOBHBIX IIEHHOCTEH pOCCHICKOTO Hapoaa; c(hOPMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO TIOBEACHNUS, CBI3aHHOTO C
NPaKTUYECKUM MIPUMEHEHHUEM JIOCTHKEHUN HAYKH U JeSITeIbHOCThIO YUEHOT0; OCO3HAHUEM JINYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYAYIIET 0.

JcTeTHYeCKoe BOCIIUTAHHUE:

JCTETUYECKUM OTHOIIEHHEM K MHUpY, BKIIOYas 3CTETUKY MaTeMaTH4YEeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajau, PELICHUH, PacCyXIeHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3jIMYHbIX BUJOB HCKYCCTBA.

PDu3nyecKoe BOCIUTAHHUE:

c(OpMUPOBAHHOCTBIO YMEHMSI MPUMEHATh MaTeMAaTUYECKUE 3HAHMS B MHTEpEcax 3/I0pOBOTO M 0e30macHoro odpasa >KU3HU, OTBETCTBEHHOT'O
OTHOLIEHHUSI K CBOEMY 3J0pOBbIO (3710pOBOE MHUTaHHE, COATaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXA, pEryispHas (Qu3nyeckas aKTUBHOCTD);
($uU3NYECKOT0 COBEPILIEHCTBOBAHUS, TP 3aHATUSIX CIOPTUBHO-03/I0POBUTENIBHOMN 1€ATEIBHOCTHIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYZY, OCO3HAHHUEM IIEHHOCTH TPYAOIIO0US; HHTEPECOM K pa3iIHuHbIM chepaM MpodhecCHOHAIBHON JIeITeTbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOW M €€ NMPUIOKEHUSIMHU, YMEHHEM COBEpILATh OCO3HAHHBIN BBIOOp Oyaymied mpodeccuu M peaan30BbIBATh COOCTBEHHBIE KH3HEHHBIC
IUTaHBl; TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa30BaHHMIO M €aMOOOpa30BaHUIO Ha MPOTSHKEHUH BCEU KHU3HHM;, FOTOBHOCTHIO K
AKTUBHOMY YyYaCTHUIO B PELIEHUH MPAKTUYECKUX 3a/1a4 MATEMaTUYECKON HAIIPaBJIEHHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTBIO HKOJOTUYECKON KyJIBTYphl, TOHUMAHUEM BIUSHUS COLMATbHO-?PKOHOMHYECKHX MPOLIECCOB Ha COCTOSIHME IPUPOAHON U
COLMAJIIBHONW Cpe/ibl, OCO3HAHUEM TIJIO0AJIBHOIO XapakTepa IKOJOTMYECKUX MpoOJIeM; OpUEHTaluell Ha NPUMEHEHHWE MAaTeMaTU4eCKHUX 3HAHUM a7
peleHus 3a1a4 B 00J1aCTH OKpYXKarolel cpelibl, INIAaHUPOBaHUS OCTYIKOB M OLIEHKH UX BO3MOJKHBIX MTOCIIEICTBUI I OKPY’KalOIIeH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHMA:



c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOLIECTBEHHON MPAKTUKH, MTOHMMAaHHUEM

MaTeMaTH4eCKOM HAayKH KakK C(l)epbl YeJIOBEUECKOM ACATCIIBHOCTHU, 3TaIlOB eé Pa3sBUTHUA U 3HAYUMOCTHU UIA Pa3BUTUA HUBUIM3ALMH; OBJIAACHUCM

SI3BIKOM MaTEMaTHKH M MaTeMaTUYEeCKOM Ky.]IBTypOﬁ KaK CpCACTBOM IMO3HAHHUA MHPA; TOTOBHOCTBIO OCYIICCTBJIATL MPOCKTHYIO U UCCIICA0BATCILCKYTO

ACATCIIbBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHHC PE3YIbTATBl OCBOCHUA ITPOrpaMMBI yqe6Horo npeamera «Marematuka XapaKTEPU3YIOTCAd OBJIAACHHUEM YHHBCPCAJIbHBIMU

no3HaeameibHbiMu 061207’)’161/[}1]1/11/[, YHUBEPCATbHBIMU KOMMYHUKAMUBHbIMU 0611611’161/!}1]1/11/[, YVHUBEPCAJIbHbIMU pecYIAMUBHbIMU oelucmeusmiu.

1) Vhusepcanvnvlie noznasamensusle oeticmsus, obecnevusaronm Gopmuposanue 6a306vlx KOSHUMUBHBIX NPOYECCo8 00yYarwmuxcs (0ceoenue

Memo008 NOZHAHUS OKPYICAIOUe20 MUPA,; NPUMEHEHUe 102ULeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ uHgopmayuet).

ba3oBblenornvyeckueneiicTpusi:

BBISBIIATh M XapaKTepU30BaTh CYILECTBEHHbIE IMPU3HAKM MATEeMaTHYECKUX OOBEKTOB, IOHATHM, OTHOIIEHUH MEXIy MOHATUSIMU;
(GbopMynHUpOBaTh ONpe/IeNeHUs OHATHUH; YCTaHABIMBATh CYILECTBEHHBIN MTPU3HAK KIACCU(PHUKAIIMM, OCHOBAHUSA Il 0000LIEHUS U CPAaBHEHMS,
KPUTEpPUHU IPOBOJMMOTO aHAJIN3A;

BOCIIPUHUMATh, (POPMYIHUPOBaTh M NPEOOpPa30BbIBATh CYXKJEHUS: YTBEpIUTENbHbIE M OTpULIATENbHbIC, €IUHUYHBIC, YaCTHbIE M OOIIUE;
YCIIOBHBIE;

BBISIBJISITH MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEeUHsl B (haKTax, TaHHBIX, HAOJIIOEHUAX U YTBEPXKICHUSAX; IIpeiaraTh
KPUTEPUU JJI BBIABICHNS 3aKOHOMEPHOCTEU U IPOTUBOPEUYUN;

JleNaTh BBIBOJIBI C MCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, I€TYKTUBHBIX U MHAYKTHUBHBIX YMO3aKJIOUECHUN, YMO3AKIIFOUEHHU 110 aHAJIOTUH;
IIPOBOAMTH CaMOCTOSITENILHO JJOKA3aTEelbCTBA MATEMATUYECKUX YTBEPKACHHM (MpsMble W OT NMPOTHUBHOIO), BHICTpPAUBATh apryMEHTAIMIO,
IPUBOJIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpATh CrOCO0 perieHust ydeOHOW 3agaun (CpaBHMBATh HECKOJBKO BAPHMAHTOB pEIICHUS, BHIOMpaTh Hambosiee MOAXOIANIMNA C yd4EéToM
CaMOCTOSITENIHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBblencciaenoBarebcKueNeiCTBHA:

UCIOJIb30BaTh BOIPOCHI KaK HCCIIEAOBATENIbCKUN HMHCTPYMEHT MO3HaHUS; (OPMYIMPOBATH BOIMPOCH], (UKCUPYIOIIME MPOTUBOPEUHE,
npobJeMy, yCTaHaBIMBATh UICKOMOE U IaHHOE, (OPMHUPOBATH TUIIOTE3Y, apTyMEHTHUPOBATh CBOIO MO3UILIMI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIFHO CIJITAHMPOBAHHBIA SKCIIEPUMEHT, MCCIEOBAHNE M0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHYecKOro O0ObeKTa,
SIBJICHUS, TIPOIIECCa, BBISIBICHUIO 3aBUCMOCTEN MEXAY 00bEKTaMH, SBJICHUSIMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (hOpMyJIMpOBaTh OOOOUIEHHS M BBIBOJIBI MO pe3ysbTaTaM MPOBEIEHHOTO HAOIIOAEHUs, HCCIEA0BaHUsA, OLCHUBATDH
JIOCTOBEPHOCTD MOJTyYEHHBIX PE3YJIbTAaTOB, BBIBOIOB M 0000IICHUI;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE MTPOLIECCA, & TAKIKE BBIBUTATh IPEAINOIOKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.



PabGora ¢ undopmaumeii:

BBISBJIATH J1e(DULUTHI HH(OPMALIMHY, TaHHBIX, HEOOXOAUMBIX ISl OTBETa HAa BOIIPOC U ISl pELICHUs 3a/1a4H;

BEIOMpaTh MH()OpPMAIMIO W3 WCTOYHHKOB PA3JIMYHBIX THUIOB, aHAIM3HPOBATh, CUCTEMATH3WPOBATh W HHTEPIPETUPOBATH WH(MOPMAIIUIO
pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

CTPYKTYpHUPOBATh HH()OPMAIIHIO, IPEIICTABIIATH €€ B Pa3IMUHBIX (hopMax, UILTIOCTPUPOBATEH TPaPUICCKH;

OILICHUBATh HAJEKHOCTh UH(POPMALIMH 110 CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvbnvle KOMMYHUKAmMUuHble 0eticmelst, 00ecneuusaron chopmMuposanHoCns COYUAIbHbIX HABBIKOE 00YHAIOUUXCL.
Oo0urenue:

BOCIPUHUMATH U (HOPMYIIMPOBATH CYXJCHHUS B COOTBETCTBHM C YCIOBUSMHU M UENSIMH OOIICHHS; SCHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 X0y PEIICHUs 3aa4i, KOMMEHTHPOBATh MOTYYEHHBIN pe3ybTaT;

B XOJIe 00CYX/IeHHUs 3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMOU TeMbl, MPOOIEeMbI, pelIaeMoil 3aJauu, BbICKa3bIBaTh UJCH, HAIICICHHBIC
Ha TMOHUCK PEIICHUS; COMOCTABIATH CBOM CYXACHHS C CYKICHUSMHU JPYIMX YYaCTHHUKOB JAHaliora, oOHapy>KUBAaTh Pa3IM4he U CXOJICTBO
MO3UIHI; B KOPPEKTHOU (hopMe (HOpMyIUpOBaTh PA3HOTIIACHS, CBOM BO3PAKEHUS;

MPEJICTaBISITh PE3yAbTAThl PEIICHUs 33a[a4M, SKCIIEPUMEHTA, UCCIICOBAHMS, TIPOEKTa; CAMOCTOATEIHHO BHIOMPATh (hOpMaT BBICTYIJICHUS C
yu€TOM 3a/1a4 MPEe3eHTAIllMU U 0COOEHHOCTEH ayIUuTOPHUH.

CoTpyaHun4ecTBo:

NOHUMAaTh M MCIIOJIb30BaTh MPEUMYILECTBA KOMAHJHONW M WHAMBUIYAlbHOM pabOThl MpHM pelleHuH y4eOHBIX 3a7ay; MPUHUMATh LEJb
COBMECTHOM JI€ATENIbHOCTH, IJIAHUPOBATh OPTraHU3aIMI0 COBMECTHOM paloThl, pacrpelesiaTh BUAbI pabOT, JOTrOBapHBAThCs, OOCYKAATh
npoliecc M pe3yabTaT paboThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBAaTh B IPYNIOBBIX (hopMax paboThl (00CYKIAEHMs, 0OOMEH MHEHHI, «MO3TOBbIE IITYPMbI» U UHBIE); BBIMOIHITH CBOIO YacTh pabOThI U
KOOPJMHUPOBATh CBOM JIEMCTBUS C IPYTMMH 4YiICHAaMH KOMaHJbI; OLEHMBATh KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHueepcaﬂbelepezmemueHble deﬁcmeuﬂ, obecneuusarom gbopmupoeaHue CMBICIOBbIX YCMAHOBOK U HCUSHEHHbIX HABLIKOG JIUYHOCNIU .

Camoopranuszaunms:

COCTaBJIATH IJIaH, AITOPUTM PELICHUS 33]]auH, BHIOUPATh CIOCO0 peIIeHus ¢ y4ETOM UMEIOLUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C yUETOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMU IO3HABATEILHOM PEe(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHI M MBICIUTENBHBIX MPOLECCOB, UX PE3yJIbTAaTOB;
BJIAJICTh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IPOIIecca U pe3yiibTaTa peleHHs] MaTeMaTHIeCKOH 3a/1a4H;



® [peABUAETHh TPYAHOCTH, KOTOPbIE MOTIYT BO3HHUKHYTh IIPM PEIICHUU 33Ja4Md, BHOCUTb KOPPEKTHBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOATENIbCTB, JaHHbBIX, HAWJIEHHBIX OUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3yJIbTaTa e M YCIOBHIM, OOBSICHATh MPUYMHBI JOCTIKEHHS WIM HEIOCTUKECHHUS PE3YJIbTAaTOB JAEATEIbHOCTH,

HaXOJUTh OIINOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.
INPEJMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh MOHATUAMH: TOUKA, IPsAMas, JIOCKOCTb.

[IpuMeHSITh aKCMOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX MPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

OnepupoBarh NOHATUAMU: NAPAILIEIbHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH.

KnaccudunupoBaTs B3auMHOE PacHoOIOKEHHUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh NOHSATUSIMU: ABYTPAHHBIM yroiyl, rpaHd ABYTPAHHOIO yrja, peOpo ABYIpPaHHOTO YyIja; JUHEHHBIA Yroia JBYTpaHHOIO YIJIa;
rpagycHas Mepa ABYIpaHHOIO yIJia.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHUK, BBITYKJIbIM U HEBBIMYKJIBIH MHOTOTPAHHHUK, 3JIEMEHThl MHOTOIPaHHUKA, TPABUIILHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BUIbI MHOTOTPAHHUKOB (TUPaMUIa; IPU3Ma, PSMOYTOJIbHBIN Mapauienenunes, Kyo).

KnaccugpunupoBarb MHOTOIpaHHHMKH, BBIOMpas OCHOBaHMs Ui KiaccH(UKalMu (BBINYKIbIE M HEBBINYKJIblE MHOTOIPAaHHMKH; IMPaBHIIbHBIE
MHOT'OT'PaHHMKH; MIPSIMbIE U HAKJIOHHBIE IPU3MBI, TapauIeIeUIIEb).

OnepupoBaTh MOHATUSAMH: CEKYIas INIOCKOCTh, CE4eHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCTI0Nb3Yys METO/I CIIEJI0B.

Ctpouthb ceueHuss MHOTOIPaHHUKOB METOJIOM CJIEIOB, BBIIOJIHSTH (BBIHOCHBIE) IUIOCKUE YEPTEKN U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UIYp: BUA
CBEpXYy, COOKY, CHU3Y.

Pemate 3a7aun Ha HaXOXKJEHHE TE€OMETPUUYECKUX BEIMYHMH 0 00pa3laM WM alropuTMaM, NMPUMEHss W3BECTHbIE aHATUTUYECKUE METOMAbI MPH
pELIEHNN CTaHJAPTHBIX MAaTEMaTHYECKHUX 3aJa4 Ha BBIUMCIIEHUE PACCTOSIHUN MEXIY ABYMsI TOUKaMH, OT TOYKH 10 NPSIMOM, OT TOYKU A0 IUIOCKOCTH,
MEXy CKPELIUBAIOLIUMUCS MPSIMbBIMHU.

Pemrate 3aaun Ha HaXOXKJEHHE TEOMETPUUYECKUX BEIWYHMH MO 00pas3laM WM alropuTMaM, NMPUMEHss W3BECTHbIE aHATUTHYECKUE METOJbl U
pELIeHNH CTaHJIAPTHBIX MaTEeMaTUYECKUX 3a/1a4 Ha BBIUMCIIEHHUE YTJIOB MEX/Yy CKPEHIMBAIOIIMMHUCS MPSMBIMU, MEKIY IPSIMON M MIOCKOCTHIO, MEXIY
IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI M TUIOMIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma, MUpaMuAa) ¢ MpUMEHEHHEM (OPMYJ; BBIYHCISATH COOTHOILIECHUS
MEXy IUIOIAAsIMU IOBEPXHOCTEH, 00BEMAaMU MOAOOHBIX MHOIOI'PaHHHUKOB.

OnepupoBaTh MOHATUSAMHI: CHMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH; LIEHTP, OCh M IIIOCKOCTh CUMMETPUHU (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M HHTEPIPETHPOBATH HH(GOPMAIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (PUTypax, MpeICTaBICHHYIO Ha
yeprexax U pUCYHKax.



[TpumensTs reomerpuueckue (akThl Ui PEIICHUS CTEPEOMETPUYECKHUX 3ajad, MPEANOoararmluX HECKOJBKO IIaroB PEIICHHUS, €CIIU YCIOBUS
NpUMEHEHHUS 3a1aHbl B ABHOH (popme.

[TpumMeHsTH MpoCTEHIIIe MPOrpaMMHBIE CPEJCTBA U HIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUIECKUX 3a/1ad.

[IpuBoAMTH pUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE U KU3HU, PACTIO3HABATH MIPOSBICHNE 3aKOHOB T€OMETPHUU B HICKYCCTBE.

[IpuMeHnsTh MONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAJTM3UPOBATh pPeajbHBbIE CUTYyallMd M MPHUMEHATh M3yYCHHbIC MOHATHS B MPOIECCE MOMCKA
pellieHusT MaTeMaTudecku cQOopMyIUPOBAHHOM MPOOJIEMbI, MOJAEIUPOBATh pEAbHbIE CUTYyallUd Ha fA3bIKE I'€OMETPHUM, HCCIEAOBATh MOCTPOCHHBIC
MOJIEJIM C UCIOJB30BAaHUEM TI'€OMETPUYECKUX MOHATUN U TeopeM, ammapara ajareOpbl; peliaTh MPaKkTUYEeCKHe 3a7aud, CBA3aHHBIE C HAXOXICHUEM
T€OMETPUUYECKUX BEIUYUH.

11 KJIACC

OnepupoBaTh MOHATUSMH: IHIUHIPHYECKAs TIOBEPXHOCTH, 00pa3yonIie NUIMHIPUIECKON MOBEPXHOCTH; IUIMH/DP; KOHUYECKAs MOBEPXHOCTD,
00pa3yromye KOHMYECKOW TOBEPXHOCTH, KOHYC; Chepruieckast HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TEJ BpalllEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHue cepsl U MI0CKOCTH.

OnepupoBaTh MOHATHUAMH: IIAPOBOM CErMEHT, OCHOBAHME CErMEHTa, BBICOTA CEIMEHTA; IAapOBOM CJIOH, OCHOBAaHHE IIAPOBOIO CIIOS, BBICOTA
IIapOBOTO CJI0s1; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI 1 TUTIOMIAAN TOBEPXHOCTEH Tl BpallleHHsl, TEOMETPHUUECKUX TeJl C MPUMEHEHUEM (HopMyIl.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B c(epy W ONMUCAHHBIN OKOJO cdephl; cdepa, BIHCaHHAs B MHOTOTPAHHHUK WJIH TEIO
BpAIICHHUS.

BBIUuCIATE COOTHOIIEHUS] MEXKTY TIIOMIAIMH ITOBEPXHOCTENH U 00bEMaMH MOTOOHBIX TE.

N300pakaTh n3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHUEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIE) IUIOCKHE YEPTEXKHU W3 PHUCYHKOB IPOCTHIX OOBEMHBIX (GUIyp: BUA CBEpPXY, COOKY, CHHU3Y; CTPOMTH CEUEHHUS Tel
BpAICHHUS.

W3BnekaTh, MHTEPNPETUPOBATh U IMPeoOpPa30OBBIBATH HWH(POPMALMIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTypax, MpeACTaBICHHYIO Ha
yepTexax U pUCyHKax.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEIMONHATE EHCTBHS CIIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXCHHS BEKTOpAa Ha YHCIIO, OOBSICHSTH, KAKUMH CBOWCTBAMH OHH
00J1a1aro0T.

[TpuMeHsTH paBUIIO Napaieienumnea.

OnepupoBarh NOHATUAMU: IEKAPTOBBI KOOPJMHATHI B IPOCTPAHCTBE, BEKTOP, MOYJb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, Yol
MEXy BEKTOPaMH, CKIIPHOE MPOU3BEIEHIE BEKTOPOB, KOJUTMHEAPHBIE U KOMILTAHAPHBIC BEKTOPHI.



Haxoguts cymMMy BEKTOPOB M IIPOM3BEACHHUE BEKTOPA HA YMCIIO, YIOJ MEXKIY BEKTOPaMH, CKAIPHOE IIPOU3BEIEHUE, PACKIIAAbIBATL BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOPAMHAT.

[IpumensTh reomerpudeckue (GaxThl Ui PEHICHUS CTEPEOMETPHUYECKUX 33/a4, MPEIIOIaralolluX HECKOJIbKO LIAroB PELICHHS, €CIH YCIOBUS
NpUMEHEHHUS 33J1aHbl B IBHOH (hopme.

Pemats npocreiinye reoOMeTpUYECKHE 3aJa4 Ha IPUMEHEHNUE BEKTOPHO-KOOPAMHATHOIO METOAA.

Pemate 3a7aun Ha /10Ka3aTENIbCTBO MAaTEMAaTHUYECKUX OTHOIIEHUH M HAXOXKACHHWE NeOMETPUYECKHX BEJIMYMH IO 00pa3laM WIN aIropuTMam,
IIPUMEHSISI U3BECTHBIE METO/BI IIPU PELICHNUN CTAHJAPTHBIX MaTEMaTUYECKUX 3a7ady.

[TpuMeHATH pocTeire NPOrpaMMHBIE CPEICTBA U MIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELLICHNN CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HU, PACIIO3HABATH MIPOSBICHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IpumeHsATh MOTy4YEeHHbIE 3HAHUS HA NPAKTHKE: aHAJIM3UPOBATh pealbHbIE CUTYallUd U IPUMEHSATh M3YYEHHbIE MOHATUS B IPOLIECCE TOUCKA
peleHusi MaTeMaTH4ecKu c(hopMyTUpOBaHHON MPOOJIEMBI, MOJICIUPOBATh pPEAbHBIE CUTYallMd Ha S3BIKE T€OMETPUH, MCCIIEAOBATh MOCTPOCHHBIC
MOJIENIN C WCTOJBb30BAaHUEM T€OMETPUYECKHX MOHSATHH M TEOopeM, ammapara ajureOpbl; pemrath MpPaKTHYECKHe 3a/laud, CBS3aHHBIC C HAXOXKICHHUEM
TEOMETPUUYECKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pasgenos u tem Koamdecrouacos
JuiekTpoHHbIE (1IUpoBbHIE) 00pa3oBaTeJIbLHbIEPECYPCHI
/i IpOrpaMmaI Bcero Kontpoabubiepadorsl | IIpakTuuecknepadoTsl
1 BBeznenue B crepeoMeTpHio 10
HpHMLIe U IINIOCKOCTHU B BuGanorexa HOK
OCTDAHCTRE https://lesson.edu.ru/lesson/5e88f16a-c240-48cc-9adb-
2 TPOCTPAHCTBE. 12 1 db2cabObdbf7?backUrl=92F02.3%2F10
Hapaﬂﬂem’vﬁocn’“p"M"IX a https://lesson.edu.ru/lesson/eb2f786e-ff26-4bfc-bfh9-
TLIoCKOCTEH f6da8038efd2?backUrl=%2F02.3%2F10
Bbubnuorexa I[JOK
https://lesson.edu.ru/lesson/29832d4a-1fd3-404d-8edb-
c55b7¢7321c8?backUrl=%2F02.3%2F10
3 Hep“eHHmfyMpHOCTBHP"MHX " 12 https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-
TIoCKoCTeH 23h99e81212a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93167e33-a6bf-4032-8b8c-
d839e07af2a5?backUrl=%2F02.3%2F10
4 YIIBL MEAAY TPAMBIMH i 10 1 Bu6nuorexa LIOK
IINIOCKOCTAMUA
butnuoreka IIOK
5 MHOTOTpaHHUKH 11 1 https://lesson.edu.ru/lesson/alfaa434-6352-4200-a4aa-
e8f21b34170e?backUrl=%2F02.3%2F10
bubnuoreka [TOK
6 OOBEMBIMHOTOTPAHHUKOB 9 1 https://lesson.edu.ru/lesson/c38a768d-8281-4567-8ace-
0d2c38f0fcle?backUrl=%2F02.3%2F10
7 HOBTOpCHI/ICZ CCUCHMUs, 4 1
PacCCTOSIHUA U YIJIbI
OBIEE KOJIMYECTBO YACOB I10 63 . 0

[NPOIT'PAMME



https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/93bb0b91-29b9-4c90-91a4-23b99e81212a?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10
https://lesson.edu.ru/lesson/a1faa434-6352-4200-a4aa-e8f21b34170e?backUrl=%2F02.3%2F10

11 KJIACC

Ne HaumeHoBaHMepa3ie0B U KounuecrBouacos DJyieKTpoHHbIE (U poBbHIE)
n/n TeMIIPOrPaMMBI Bcero KoHTpoabHbIepadoThI IpakTnyecknepadoThl 00pa3oBaTe/IbHBIEPECYPCHI
Bbubnnorexa [JOK
1 T 1 https://lesson.edu.ru/lesson/4ac3c941-
L 1160-4de7-b279-
4e8e94e943ad?backUrl=%2F02.3%2F11
2 OOBEMBITEN 5 1
bubanorexka [JOK
3 BeKTopbl  KOOpAHHATHI B 10 1 https://lesson.edu.ru/lesson/dec09c82-
HPOCTPAHETEE Afed-45¢5-8b5c-
5d16806132bd?backUrl=%2F02.3%2F11
4 [ToBTOpenue, 06001IeHNE, 7 1
CHCTEMAaTH3aIUsI3HAHUI
OBILEE KOJIMYECTBO YACOB 1O 34 3 0
[NPOT'PAMME
IIpu peanu3zanum nporpaMMsbl HCNOJIb3YIOTCS Y4eOHUKH, BKJIIOUYEeHHbIE B (helepaibHbIH NepevyeHb:
1. Artanacsn A.C., byry3os B.®., Kagomues C.b. u ap. YueOnuk. «MaremaTuka: anredpa 1 Hayaja MaTeMaTHYECKOTO aHaIN3a.

I'eomerpusa». 10 — 11 knacc. Mocksa. «IIpocsenienuer. 2023




