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HHOACHUTEJIBHAA 3AIIUCKA

Paboyas nmporpamMma yduebHoro kypca «['eomerpus» 6a30BOTO YPOBHS IJII 00YUYAIOIIUXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DenepanbHOr0 rocyJapCTBEHHOIO 00pa30BaTEIbLHOTO
CTaHJapTa CpeaHero ooImero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUIA,
NPEIbSBIIEMBIX K MaTeMaTHYeCKOMY 0Opa30oBaHUIO, M TPAJUIHUA POCCHUIICKOrO 00pa30BaHUSL.
Peanuzanust  mporpaMMbl  o0ecrieuMBaeT — OBJAQJACHHE  KIIIOUEBBIMH  KOMIETCHLMSIMH,
COCTABJIIOIIMMH OCHOBY JUISI CaMOPA3BUTUSI M HENPEPBIBHOTO 0OOpa30BaHMA, IEIOCTHOCTH
OOIIEKYJIBTYPHOTO, JINYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS JTMYHOCTH 00YYaOITIXCSI.

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TeOMETpHMH Ha YPOBHE cCpeaHero oobmero oOpa3oBaHUS
00ycJIOBJIeHa NPAKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
o0y4eHHs TEOMETPUU B HAMPABIIEHUU JIMYHOCTHOTO Pa3BUTHUs 00ydarommxcsi, GOopMUpOBaHUS
(YyHKIIMOHATLHOM MAaTeMaTU4YeCKOW TI'PaMOTHOCTH, HM3yY€HHUS IPYTHX Y4YeOHBIX UCIUTUIMH.
Pa3BuTtne y oOyuaromuxcss NpaBWIBHBIX MPEACTABIEHUN O CYIIHOCTH M HPOUCXOXKICHUU
reOMETPUYECKUX aOCTpaKUUii, COOTHOLICHUH PEabHOIO U UJCATbHOI0, XapaKTepe OTPAKCHHS
MaTeMaTUYECKON HAyKOW SBJICHUN U MPOLECCOB PEAIbBHOTO MUpPa, MECTE T€OMETPUH B CUCTEME
HAayK M POJM MATEeMAaTHUYECKOTO MOJCTUPOBAHUS B HAyYHOM I[IO3HAHUM U B MPAKTHUKE
crnocobcTByeT (OPMHpPOBAHMIO HAYyYHOTO MHUPOBO33PEHHUS Y4YAIllMXCs, a TaKXKe KauecTB
MBILIUIEHUS], HEOOXOAUMBIX JUIS aJaNTallii B COBPEMEHHOM OOIIeCTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEAMETOB HAa YPOBHE CPEIHEro OOILero
o0pa3oBaHMs, TaK Kak OOeCleYrBaeT BO3MOXKHOCTh M3YYEHHUS KaK JUCLUUIUIMH €CTECTBEHHO-
Hay4HOU HaIIPaBJIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlornyeckoe MbIIICHHE, (HOpPMUPYEMOE MPH H3YyYCHUHM OOYYaroIUMHCS HMOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IICTIOYKH JIOTMYCCKUX YTBEPXKIACHUH B XOJ€ pEHICHUS
TreOMETPUYECKUX 3a/1ad, YMEHHE BBIIBUTaThb U ONPOBEPraTh TMIIOTE3bl HEMOCPEICTBEHHO
WCTIOJNB3YIOTCS TPH PENICHWH 3aJad €CTECTBEHHO-HAYYHOTO IMKJIAa, B YAaCTHOCTH W3 Kypca
bus3uky.

YMeHHe OpHUEeHTHPOBAThCS B MPOCTPAHCTBE HIPAaeT CYNIECTBEHHYIO pOJb BO BCEX
o0nacTsaX AedaTenbHOCTH 4denoBeka. OpueHTalusi YeloBeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HE0OXOIMMOE YCIIOBHE €ro COLMAIBLHOrO OBITHSA, (opMa OTPaKEHUS OKPYKAIOIIEr0 MUpA,
yCIOBHE  YCHEIIHOTO TIO3HAaHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTEIHHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00beIUHSIET pa3Hble BUABI YI4eOHOW U TPyIOBOU
NesITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANBHO Ba)KHBIX KadyecTB, IMO3TOMY aKTyajbHa
3amada (OPMHUPOBAHUS y OOYYAIOUIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IMOJITOTOBKE K MPAaKTHYECKOU
JEeSITeIbHOCTH TT0 MHOTHM HATPaBJICHHUSM.

Lenb ocBoeHus mporpaMMel yueOHOro kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00yUeHUs
— 001eo0pa3oBaTeIbHOE U OOIIEKYJbTYPHOE pa3BUTHE OOYYAIONIMXCS uepe3 oOecredeHue
BO3MOXHOCTH MPUOOPETEHUSI U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUUECKUX 3HAHUH U
JeWCTBUH, CTICU(PUIHBIX TEOMETPHH, BO3SMOXHOCTH YCIICITHOTO MPOIO0JDKEHHST 00pa30BaHuUs 1O
CHELUATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIATHBIM HCIIOIb30BaHUEM T'€OMETPHH.

[Iporpamma 1o reomerpun Ha 0a30BOM YPOBHE MpeaHA3HAYeHA Uil OOYYaroIIuXCs
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENBHBIX 3aTPyAHEHUII Ha YpPOBHE OCHOBHOI'O
obmiero oOpazoBanus. Takum oOpa3om, oOydarompecs Ha 6a30BOM YpPOBHE JOJIKHBI OCBOUTH
o0Iye MaTeMaTHYeCKUe YMEHHsI, CBA3aHHBIE CO CIELU(PHUKON TeOMETPUH U HEOOXOAUMBIE IS
KHU3HH B COBpEeMEHHOM o0miecTBe. Kpome 3TOro, OHM UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO



6osee ri1yOOKO, €Clii B JalIbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B F€OMETPUYECKUX 3HAHUSAX B
npodeccroHaNbHOM e TENbHOCTH.

JloCTIKEHHE 1eJI OCBOCHUS MPOrpaMMbl 00€CIIEUHBAETCS PEIICHHEM COOTBETCTBYIOIINX
3amad. [IpuopureTHpIMU 3aa9aMu OCBOCHHS Kypca «I'eomerpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

(hopMUpOBaHHE TPEICTaBICHHUS] O TEOMETPUU KaK YaCTH MUPOBOW KYJNbTYpbl M OCO3HaHHE €€
B3aMMOCBS3H C OKPYXKAIOLIMM MHPOM;

(opMupoBaHHME TPEJCTABICHUS O MHOTOIPAHHUKAX W TejaX BpallleHUs KaK O BaKHEHIINX
MaTEMaTHYECKUX MOJENAX, IIO3BOJISIIOIIMX ONMCHIBaTh W M3y4yaTb pas3HbIE  SBJICHUSA
OKpY KaroIlero MUpa;

(dbopMHUpOBaHME YMEHHUS paclO3HaBaTh Ha 4YepTeKax, MOJENAX M B peabHOM MHpE
MHOTOTPaHHUKU U TeJla BPALLEHUS;

OBJIQICHUE METOJaMH PEIICHUs 3ajjady Ha MOCTPOCHUS Ha M300pa)KEHUSAX NMPOCTPAHCTBEHHBIX
uryp;

(opMHUpOBaHHE YMEHHS ONEPUPOBATh OCHOBHBIMU IOHATHUSAMH O MHOTOTPaHHUKaX M Tejax
BpallleHUsI U UX OCHOBHBIMH CBOHMCTBaMU;

OBJI4/ICHUE AITOPUTMAMH PELICHUsI OCHOBHBIX THUIIOB 3aja4; (HOPMUPOBAHHE YMEHUS POBOAUTH
HECJIOKHBIE JI0Ka3aTeIbHbIE PACCYKICHUS B X0/I€ PELICHHs CTEPEOMETPUUECKUX 3aay U 3aja4 ¢
IPAKTUYECKUM COJIEP KAHUEM;

pa3BUTHE WHTEJUICKTYyaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH OOyYaronIuxcs, MO3HaBaTEIbHOMN
AKTUBHOCTH, UCCIIEIOBATEIBbCKUX YMEHUN, KpHTUYHOCTU MBILLUICHHUS;

¢opmupoBaHue  (PyHKIMOHAJIBHONM  TIPaMOTHOCTH, PEJIEBAHTHOM  TIE€OMETPUH:  YMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKHX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEeaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPU U3YYEHUU OPYIHMX y4eOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEl M 3aKOHOMEPHOCTEH, (OpMYJIMpOBAaTh MX HA S3bIKE N'EOMETPUU U CO3]aBaTh
F€OMETPUUECKUE MOJIENH, NMPUMEHSATh OCBOCHHBIH TI'€OMETPUYECKUN ammapar i pelieHus
IIPAKTUKO-OPUEHTUPOBAHHBIX 3aJa4, UHTEPIIPETUPOBATh U OLICHUBATD [10JIyYEHHBIE PE3YJIbTATHI.

OTnuuuTenbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN
B HayaJle €ro M3ydyeHus 3aJad, pEIIAaeMblX Ha YPOBHE HWHTYWTUBHOTO TIO3HAHMS, U
onpenenéHHbIM 00pa3oM OpraHM30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 W IPOCTPAHCTBEHHOIO MBIIUIEHUS, CTUMYJHUPYET IPOTEKAHWE WHTYUTUBHBIX
IPOLIECCOB, MOTUBHUPYET K JajbHENIIEMYy U3YUEHHIO IIPEMETA.

[Ipennourenne oOTHAETCS HArISAIHO-KOHCTPYKTUBHOMY MeETOAy OOy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IPEIMETHO-NPAKTHYECKON
NEATENIBHOCTH. Pa3BUTHE INPOCTPAaHCTBEHHBIX MPEACTABICHUM y YYallUXcsi B Kypce
CTEepEOMETPUH MPOBOJUTCS 3a CUET pEIIeHUs 3a7ad Ha CO3/IaHue NPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpPUpPOBAaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpa3za NPOBOAMUTCS C
OMOpPOM Ha HArJISAHOCTh, & ONIEPUPOBAHUE OOPA30M — B YCJIOBUSAX OTBJICUEHUS OT HAIJIATHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHU.

OcHoBHbIE cojaepkaTenbHble JuHUM Kypca «['eometpum» B 10-11 kmiaccax:
«MHororpanHukn», «lIpsiMble ¥ MIOCKOCTH B MpOCTpaHCTBeY, «Tena Bpamenus», «BexkTopsl n
KOOPAMHATHI B IPOCTPaHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUM pacipeeseTcs He TOJIbKO
[0 COJAEP)KaTEeNbHbIM JIMHUAM, HO M MO rojgaM oOydyeHHs Ha YPOBHE CpEIHEero oOIuero
o0OpazoBaHusl.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE IPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil nmporpamMmsbl, pacpeIeIEHHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAaHO TaKUM 00pa3om,
YTOObl  OBJAJICHUE TIEOMETPUYECKMMU MOHATUSAMM M HaBbIKAMHM  OCYLIECTBISUIOCH
MOCJIEIOBATEIFHO W IIOCTYNATENbHO, C COOJIIOJICHHEM TNPUHIIMIIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPECTaBICHUN 00yUaromuxcs,
paciupsis ¥ yrityossis e€, 00pasys IpOYHbIE MHOYKECTBEHHbBIE CBS3H.

Bocnumamenvnuiit nomenyuan npeomema «l eomempusy peannsyercs 4epes:



v mo0yxaeHne 00ydaroIuxcs CcOOMI0AaTh HA YPOKE OOIICIPUHSATHIE HOPMBI MOBEICHHS,
npaBwia OOMIEHUS CO CTapuUMHU (NeAarorn4yecKuMu pabOTHUKAMU) U CBEPCTHUKAMHU
(oOyuaronmucs), MPUHLIUIBI y4eOHOW IMCHUMIUIMHBI M CaMOOpraHu3aluud. MeToasl U
mpueMbl:  00CyXJIeHHe  TpaBWJl  OOLIEHUS €O  CTapmIMMHU  (YUUTEISIMH) H
CBEPCTHUKaMM(IIKOJIbHUKAMH ), IPUHLIUIIBI Y4eOHOW AMCHUIUINHBI U CaMOOPraHU3alluu;

v/ IIpUBJICYEHWE BHUMAaHHA OOYYAIOIIMXCSA K IIEHHOCTHOMY AacClleKTy HM3y4aeMbIX Ha ypOKax
NIPEIMETOB, SBJICHUH, COOBITUI uepe3: oOpalleHHe BHHUMAHUS HAa HPABCTBEHHbIE ACIEKTHI
HAyUYHBIX OTKPBITUH, KOTOPBIE U3y4YaAIOTCS B JAHHBIII MOMEHT Ha YpPOKE; Ha MpecTaBUTeNeH
YUYEHBIX, CBSI3aHHBIX C U3y4aeMbIMHU B JAHHBII MOMEHT TEMaMH, Ha TOT BKJIaJl, KOTOPBI OHU
BHECJIM B pa3BUTHE Hallell cTpaHbl WU MUpPA, HA JOCTOWHBIE MOApPa)XKaHUsl MPUMEPHl UX
KHU3HH, HA MOTHBBI MX OCTYIKOB. MeTO/IbI M IPUEMBI: OpraHu3alyst paboThl ¢ MoJyyaeMoi
Ha YypOKE COLHUAIbHO - 3HAYUMOM HHpOpManuell, HHUIUUPOBAHHE €€ OOCYKICHHUS,
BBICKa3bIBaHUS 00YYAIOIIUMHKCS CBOETO MHEHHUS, BBIPAOOTKH CBOETO OTHOILICHMUS,

v’ HCIOJIb30BaHME BOCIUTATENBHBIX BO3MOXHOCTEH COJEpkKaHHUsA Y4eOHOIro MpeaMeTa Jiist
(dbopmMHUpoBaHUS Y OOYYaIOIIUXCS POCCUHCKUX TPAJAULUOHHBIX TYyXOBHO-HPABCTBEHHBIX M
COLIMOKYJIBTYPHBIX II€HHOCTeH. MeToapl M MHpHeMbl: JEMOHCTpalus [JeTsM Ipumepa
OTBETCTBEHHOI'0,  IPAXKJAHCKOTO  MOBEJIEHMs,  IpPOSBICHUS  4YEJIOBEKOMIOOUs U
100pOCepICYHOCTH, Yepe3 MOoAOOpP COOTBETCTBYIOIIMX TEKCTOB IS YTCHHS, 3aaad s
peleHust, IpoOIeMHBIX CUTyallui AJ1sl 00CYKJIEHHs B KJlacce);

v/ BKIIOYEHHE B YPOK HIPOBBIX MPOLELYP, KOTOPHIE MOMOTAIOT IOJIEPKATh MOTHBAIUIO
o0yyarolmuxcs K IOJyYeHHIO 3HAHWUN, HAJaKUBAHUIO ITO3UTHBHBIX MEXIUYHOCTHBIX
OTHOILIEHUH B KJIACCE, IOMOTal0T YCTaHOBJICHUIO JOOPOXKeIaTeIbHON aTMOC(epbl BO BpeMs
ypoKa;

v/ NIpUMEHEHHE HA YPOKE WHTEPAKTHBHBIX (JOPM pabOThI, CTUMYJIHPYIOLUIMX T0O3HABATEIBHYIO
MOTHUBAIMIO 00YYaIOLIUXCS.

v/ NIpUMEHEHHE TPYNIOBON paboThl Wi paboThl B Mapax, KOTOPBIE CIIOCOOCTBYIOT Pa3BUTHIO
HaBBIKOB KOMaH/JHOM pabOTHI M B3aMMOICHCTBHIO C APYTUMH 00yUYaIOIMMUCS.

v BBIOOD M HCIOJNB30BAHHE Ha YPOKAX METOJOB, METOAUK, TEXHOJIOIHH, OKa3bIBAIOIIMX
BOCIIMTATEIbHOE BO3/IEHCTBHE HA JIMYHOCTh B COOTBETCTBUU C BOCIIUTATEJIBHBIM HACAIIOM,
LeJIbI0 U 33/1a4aMH BOCIIUTAHUS;

v MHHUIMAPOBAHUE U TMOAJEPKKA HCCIEIOBATEIBCKON EATENFHOCTH IIKOILHUKOB B (hopMme
BKJIIOUEHUSI B YPOK pa3JIMYHBIX HCCIIENOBATENIbCKUX 3aJaHUd M 3aJady, 4YTO JaeT
BO3MOYKHOCTh ~ OOy4aloOIIMMCs NPUOOPECTH  HAaBBIKM  CAMOCTOSITENIBHOTO  pEIIEeHUs
TEOPETHYECKOH TPOOIEMbI, TEHEPUPOBAaHUS H OQPOPMIICHHS COOCTBEHHBIX THIIOTE3,
YBOKUTENBHOIO  OTHOUIEHHS K  YYXKUM  UAesIM, [yOJUYHOrO  BBICTYIJICHHMS,
apryMEHTHPOBAHUS U OTCTaUBaHUs CBOEH TOYKH 3peHus. MeToapl U MpUEMBbL: peaau3anus
WH/IMBUIYAIbHBIX U IPYNIOBBIX UCCIIEOBATEIBCKUX TPOEKTOB.

v/ YCTAQHOBJIEHHE YB@XKUTEJIBHBIX, JIOBEPUTEIBHBIX, HE(POPMAIBHBIX OTHOIICHUHA MEKIY
yUuTeNeM U yYeHUKaMHM, CO3JJaHHE Ha YPOKaX YMOLMOHAIbHO-KOM(pOPTHOM Cpeibl;

v’ opranmsanus 1medcTBa MOTHBHPOBAHHBIX W OPYAUPOBAHHBIX y4YalIUXCS Haa HX
HEYCIEBAIOIIMMHU OJIHOKJIACCHUKAMM, JAIOIIEro IIKOJbHUKAM COLUAIBbHO 3HAYUMBIA OIBIT
COTPYJHUYECTBA U B3aMMHOM MOMOIIX. MeTO/bl U pUEMbl: HACTABHUYECTBO.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun otBoauTcs 2 yaca B Heaento B 10 kimacce u 1 yac B Henento B 11
KJ1acce, BCero 3a JBa roga ooydenus - 102 yueOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ MVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE TIOHATHUS cTEpeoMeTpuu. Touka, mpsiMasi, IIOCKOCTh, TPOCTPAHCTBO. [loHATHE
00 aKCHOMaTUYECKOM IOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anMHOe pacrionoxeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, MapalIeIbHbIE U
cKkpemuBampomuecss npsaMmsle. llapamnenbHOCTs NpsAMBIX M IJIOCKOCTEHM B IPOCTPAHCTBE:
napajuieiabHble NpPSIMblE B IPOCTPAHCTBE; MAPALIEIBHOCTh TPEX MPSMBIX; MAPATUIEIBHOCTh
NpsIMOM U TJIOCKOCTH. YTIbl C COHANPAaBICHHBIMU CTOPOHAMM; YTOJI MEXJIYy MpSIMbIMU B
npoctpaHcTBe. [lapaminenbHOCTh  IUIOCKOCTEW:  MapajulesibHble  IUIOCKOCTH;  CBOMCTBA
napayieNnbHbIX iockocTel. [Ipocrelinue nmpocTpaHCTBEHHBIE (UTYPBI HA TUIOCKOCTH: TETPadIp,
KyO, mapasuiesenunea; noCTpOeHHe CEYSHHIH.

[lepnieHauKYyAIPHOCTh HPSIMOM M IJIOCKOCTH:  MEPIEHAUKYJSPHbIE TMpsSMbIE B
IPOCTPAHCTBE, NPSIMbIE MApPAUICIbHBIE M IEPHEHAUKYJISAPHbIE K IIJIOCKOCTH, IPU3HAK
NEPIEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU NEpPHEHAUKYJISIPHOU
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YrOJd MEXKIAY HPSIMOM M IJIOCKOCTBIO; JABYTPAHHBIN Yo,
JUHENHBIN yrojl AByrpaHHoro yria. llepneHaukynisp U HakJIOHHBIE: PACCTOSHHE OT TOYKU O
IJIOCKOCTH, PAcCTOSHUE OT NPSMOM J0 IUIOCKOCTH, NpOeKUHs (UTYphl Ha IUIOCKOCTD.
[IeprieHAUKYIAPHOCTD IIJIOCKOCTEN: NMPU3HAK MEPIICHAUKYJIIPHOCTH IBYX IIJIOCKOCTEN. Teopema
0 TPEX NMEPIEHAUKYIIAPAX.

MHOrorpaHHUKHU

[loHATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHThl MHOTOTPAaHHWKA, BBIIYKJIBIE U
HEBBITYKJIble MHOTOTPAHHUKH; Pa3BEPTKA MHOTOrpaHHUKA. [Ipu3ma: n-yroiapHas npusMma; rpaHu
Y OCHOBAHMS MPU3MBI; NIPsIMasi U HaKJIOHHAsl IPU3MbL; OOKOBAs U MOJIHAS TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpssMOYroJbHBIN Mapajulesnenunen U ero cBoicrea. [lupamuaa: n-yronpHas
nMpaMua, TpaHd U OCHOBAaHWE MNUPAMHJIbl; OOKOBas W IOJIHAs TOBEPXHOCTh MHPAMUIbL;
npaBuUjbHas W YCEU€HHas MUpaMuja. OJNEMEHThl MNpu3Mbl W nOupamuabl. [IpaBunbHbIE
MHOT'OTPaHHUKH: TOHATHE IMPaBUIBHOTO MHOIOTPaHHUKA;, NPABWJIbHAS MpU3Ma U IMPaBUIIbHAA
NUpaMU/a; paBUIbHAS TPEYTrodbHas MUpaMKIa U MPABUIBHBIN TeTpasap; KyO. [IpeacraBnenue
O TMpaBWIbHBIX MHOTOTPaHHHMKAaX: OKTa’ap, HoJeka’ap u wukocadap. CedeHuss NpU3MBI U
nUpamMubl.

CumMeTrpusi B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, NMPSAMOM, MIOCKOCTH.
DJIEMEHTbl CAMMETPHUH B TUpaMuAax, napaienenuneaax, NpaBuibHbIX MHOIOTPAaHHUKAX.

Brruncienue »1eMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans 00koBOM
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IIPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema o
OOKOBOW TMOBEPXHOCTU NPsMOUN mpu3Mmbl. [lnomaasr OOKOBOM MOBEPXHOCTH U TMOBEPXHOCTH
NPaBUIBHON MUpaMUABI, TeopeMa O IJomaau yceuéHHoW nupamuabl. [loHsTHe 00 00BEME.
O06bEM upamMuIbl, IPU3MBL.

[TonoOHble Tena B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOIAASMU TOBEPXHOCTEH,
0o0BbEMamMM MOAOOHBIX TEJI.

11 KVIACC

Tesa BpanieHus

Hunuaapudeckas MOBEPXHOCTh, OO0pa3ylolue NIUIMHAPUYECKOW TMOBEPXHOCTH, OCh
TUIMHAPUYECKONU TTOBEpXHOCTH. L{umuHap: ocHOBaHUST 1 OOKOBAsi MOBEPXHOCTH, 00pa3yromas u
0Cb; IJIOIAb OOKOBOW U TIOJTHOW MOBEPXHOCTH.



Konnueckass moBepxXHOCTb, 00Opa3ylonie KOHMYECKOW IOBEPXHOCTH, OChb W BEpIIMHA
KOHMYECKOW ToBepxHOCTH. KOHyC: OCHOBaHME W BepIIMHa, OOpa3ylomias ¥ OCh; IUIOIAIb
OOKOBOW M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyloliue M BBICOTA; OCHOBaHMA U
OO0KOBas MOBEPXHOCTb.

Cdepa m map: ueHTp, paaudyc, AUaMeTp; IUIOMIAAb IMOBEPXHOCTH cdephl. Bzaumuoe
pacrojiokeHue cepbl U MII0CKOCTH; KacaTellbHas IUIOCKOCTh K cdepe; miouanb chepsl.

N3o0pakenue Tes BpallleHUs Ha IJI0CKOCTH. Pa3BEpTka MIIMHApa U KOHYCA.

KOM6I/IHaHI/II/I TCJI Bpall€CHUA W MHOT'OI'PaHHHKOB. MHOFOFpaHHI/IK, OMNMCAHHBIM OKOJIO
cdepsl; chepa, BIUCaHHAs B MHOTOTPAHHUK, MITH TEJIO BpPAIICHUS.

[Tonsatue 06 o00béMe. OcHOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 o0BEME
IOpSMOYTOJIBHOTO Tapajuienenunena u ciaeactsus u3 He€. O0bEM nmimmHApa, KoHyca. O0bEM
miapa ¥ riomanb cepsl.

ITonoOuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMAASMU TOBEPXHOCTEH,
00BEMaMHU TOJO0HBIX TEIL.

CeueHnss nuMaMHApa (MapajuleIbHO W TMEPHEHIUKYJSPHO OCH), CEUeHHUs KOHyca
(mapasuieTbHOE OCHOBAHUIO M IMTPOXO/SIIEe Yepe3 BEPIINHY ), CEUCHUS mapa.

BexTopsbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTy 1 B mpocTpancTBe. CI0KEHUE W BRIUUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha yucio. Pa3noxkeHue BekTopa mo TpEM HEKOMIUIaHApHBIM BekTopam. IlpaBuio
napayenenumnena. Pemenne 3anad, CBsI3aHHBIX ¢ IPUMEHEHUEM TPABUIT JICHCTBUI C BEKTOPAMH.
[IpsimoyronbpHas cuctemMa KoopAuHAT B mpocTpaHcTBe. Koopaunatel BekTtopa. [Ipocteiimme
3aJaud B KOOpJMHATaX. YTON Mexay Bekropamu. CKamspHOe MpPOU3BEACHHWE BEKTOPOB.
Bbruncnenue yriioB Mexay HOpSMbIMU U IUIOCKOCTSAMH. KoOpaMHAaTHO-BEKTOPHBIH METOA IpH
peIIeHNH TEOMETPUIECKUX 3a/1ad.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMHHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHS MPOTpaMMbl yueOHOro mpenmera «MaTemaThkay
XapaKTEePU3yIOTCS:

I'paxxnanckoe BocnuTanme:

c(OpPMUPOBAHHOCTHIO TIPAXKIAAHCKOW TMO3MLIMKU OO0ydYaromerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCHICKOTO OOIIEeCTBA, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBAaX
(YyHKIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, HpOLEAyp TpakJIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHl U Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAaMHU B
COOTBETCTBUU C UX (PYHKIMSIMH U Ha3HAYCHHEM.

IIaTproTHYecKkoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaKIaHCKOW MJIEHTUYHOCTH, YBAKEHHUS K MPOILIOMY
U HACTOAILIEMY POCCUMCKOM MaTE€MaTHWKH, II€EHHOCTHbIM OTHOIICHHUEM K JIOCTUKEHUSIM
POCCHUICKMX MAaT€MaTUKOB M POCCUUCKON MATEMAaTUYECKOW IIKOJIbI, K HMCHOJb30BAHUIO ATHUX
TOCTHKEHHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHUICKOTO Hapoaa; CcHOpMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHHS, CBA3AHHOTO C MPAKTUYECKUM MTPUMEHEHUEM
JOCTH>KEHUM HAyKW U JIEATEIIbHOCTBIO YUYEHOTO; OCO3HAHMEM JIMYHOTO BKJaJa B MOCTPOCHUE
YCTOMYMUBOTO OYAYIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEM K MHpPY, BKIIOYas OCTETUKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUW, PaCCYKACHHI;, BOCIPUUMYHBOCTHIO K
MaTeMaTHUYECKUM acIleKTaM pa3JINYHbIX BHJIOB HCKYCCTBA.

Du3uyecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSIThH MAaTeMaTHYEeCKHWE 3HAHUS B HHTEpecax
310poBOT0 U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO
(3mopoBoe muTaHWE, COATTAHCUPOBAHHBIN PEKUM 3aHATHUH W OTIbIXa, peryispHas ¢u3ndeckas
AKTUBHOCTb); (PU3MUECKOTO COBEPIICHCTBOBAHUS, NPU 3aHATUAX CIIOPTHUBHO-03I0POBUTEIHHON
NeSATETLHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; WHTEPECOM K Pa3THUYHBIM
chepam mpodhecCHOHANBFHON AESITENbHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIOKEHUSIMU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIC
JKU3HEHHBIC TIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM00Opa30BaHWIO HAa TPOTSHKEHUU BCEH JKU3HHU; TOTOBHOCTBHIO K AKTHBHOMY YYacTHUIO B
PELICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTUYECKON HAPaBICHHOCTH.

IK0JI0TrHYecKOe BOCIIUTAHME:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYPhl, MOHUMAHUEM BIMSHUS COIHAIBHO-
SKOHOMHUYECKHUX IPOIIECCOB HAa COCTOSTHUE NPHUPOAHOM M COIMAIBHOW Cpebl, OCO3HAHHUEM
rI00ampHOrO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUEHTalHMel Ha  MNpPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JIJIS PEHICHUs 3a/7a4d B 00JIACTH OKpY>Karoled cpeipl, MIaHuPOBaHUS
MOCTYTIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKarOLIEH Cpeibl.

[leHHOCTH HAYYHOT0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKU U OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUEM MAaTeMaTHUYE€CKOW HAayKH Kak chepbl
YEJIOBEUECKOM NESITeIbHOCTH, ATANoOB €€ Pa3BUTH M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINY;
OBJIQJICHMEM SI3BIKOM MAaT€MAaTHMKH W MaTEeMaTUYeCKOW KYJIbTypOdW KaK CPEJCTBOM IO3HAHUS



MHpa; TOTOBHOCTBKO OCYHICCTBJIATH HNPOCKTHYHO W HCCICHAOBATCIBLCKYIO JACATCIBHOCTDH
WHAWBUAYAJbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeameTHble pe3yabTaTbl OCBOECHUS MIPOrpaMMbl ydeOHOTo npeameTa « MaTemaTuka
XapaKTepu3ylTCs ~ OBJAJEHHUEM  YHUBEPCAIbHBIMU  HO3HABAMENbHBIMU  OelCMEUAMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHLIMU — OCUCMBUAMY,  YHUBEPCANIbHbIMU — Pe2YIamUEHbIMU
oeticmeusmMu.

1) Vuueepcanvnvie noznasamenwvmsle oeticmsus, obecnewusarom hopmuposanue 6DA306blx
KOCHUMUBHBIX NPOYECCO8 00yuarowuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCaAowe20 Mupd,
npuUMeHeHue 102U4eCKUX, UCCIe008amenbCKUX onepayuil, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBble JlornyecKue 1eHCcTBHUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYLIECTBEHHbIC MPU3HAKKM MaTEMaTHUYECKUX OOBEKTOB, NOHATUH,
OTHONIICHUN MEXIy NOHATUAMHU; (OPMYIUPOBATH OINPEACICHUS TMOHATHI;, yCTaHABIWUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PUKAIMH, OCHOBAHUS JJIsi 00OOIIECHHS U CPAaBHEHHS, KPUTEPHUU
MPOBOJAMMOTIO aHAIIN3a;

BOCIIPHHUMATh, (OPMYITUPOBaTh W TPEOOPa3OBBIBATH CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpUIaTeNbHbIC, eANHUYHBIC, YACTHBIE U OOIINE; YCIOBHEIE;

BBISIBIISITH MATEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U TIPOTHBOPEUHSI B (paKTax, NaHHBIX,
HAOMIOJIEHUSIX U YTBEPXKACHHSIX; TpeJuiaraTh KPUTEPUU N7l BBISIBICHUS 3aKOHOMEPHOCTEH W
MIPOTUBOPEYUI;

JeNaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M HHIYKTUBHBIX
YMO3aKITIOYeHNH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

MPOBOJUTH CaMOCTOSTENBHO OKA3aTENbCTBA MATEMAaTHYECKUX YTBEPKICHHUH (MpSMBbIE U OT
MPOTUBHOTO), BBICTPaWBaTh apryMEHTAIMI0, TPHBOJIUTH MPUMEPBI M  KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

BbIOMpaTh crnoco0 pelieHusi yueOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BAapUAHTOB PEILEHUS,
BBIOUpaTh HanOoJee MOAXOASIINN C Y4ETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBaTebcKue 1eCTBUS:

UCIIONb30BaTh BOMPOCHl KAaK WCCIENOBATENbCKUNA WHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH
BOTIPOCHI, (UKCUPYIOIIHE TPOTHBOpEYHEe, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE W JaHHOE,
(hopMUPOBATh TUNOTE3Y, APTYMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

IPOBOJUTH CAaMOCTOSITEIEHO CIUTAHUPOBAHHBIM SKCIIEPUMEHT, HCCIICIOBAHNE 110 YCTAHOBJICHUIO
0COOEHHOCTE MareMaTH4ecKoro oOBEeKTa, SBICHMS, MpPOIecca, BBIABICHUIO 3aBUCHUMOCTEH
MEXIy 00BEKTaMH, SIBICHUSIMH, TIPOIIECCAMH;

CaMOCTOATENIbHO (OpMYJIMPOBaTh OOOOIIEHUS M BBIBOABI 110 pe3ysibTaTaM MPOBEIEHHOTIO
HaOJIFO/ICHUS, UCCIIEIOBAHMSI, OLEHUBATH JIOCTOBEPHOCTH IOIyYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHHI;

IPOTHO3MPOBATH BO3MOXHOE pa3BUTHE MpOIECcca, a TAK)KE BBIIBUTATH NPEATOIOKEHHUS O €ro
pPa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ undopmaunmeii:

BBISBJISITh ACPUIHUTHI WH(OpPMAILIUU, JAaHHBIX, HEOOXOAMMBIX MJii OTBETA Ha BOMPOC W s
pelIeHus 3a/1a4H;

BbIOMpaTh ~ MHPOpPMAIIMIO U3  HUCTOYHHUKOB  Pa3jMYHBIX  THUIOB,  aHAJU3UPOBATH,
CHUCTEMATH3MpPOBATh W HWHTEPIPETUPOBATh HMHMOPMAIMIO pA3TUYHBIX BUAOB U  (opMm
MPEeJICTaBICHHUS,

CTPYKTYpPHPOBaTh MH(POPMALNIO, MPEICTABIATh €€ B Pas3IMYHBIX (OpMax, HILUTFOCTPHPOBATH
rpaduyecku;

OLIEHUBATh HAAEKHOCTH HH(OPMAIHH IO CAMOCTOSATENEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.



2) Vuusepcanvuvie KOMMYyHUKAmMuUueHble OelcmeUs, 00ecneyusam chopmupoeanHocnms
COYUATILHBIX HABLIKOG 00YUAIOUJUXCAL.

OO0menne:
BOCIIPHHUMATH ¥ (POPMYITHPOBATH CYXKACHUS B COOTBETCTBHHU C YCIOBHSMHU U LEISIMUA OOIICHUS;
SICHO, TOYHO, I'PAaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHMS B YCTHBIX M NHCbMEHHBIX TEKCTaXx,
JIaBaTh MOSICHEHMSI IO X0y PEIICHHUs 3aa4l, KOMMEHTHPOBATh MOJTyYEHHBIH pe3yIbTar;
B Xoie OOCYXJEHHUs 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYXKAaeMO TeMbl, MpPOOJIEMBI,
pemaemMoi 3aja4u, BBICKAa3bIBAaTh WJCH, HAIIEJICHHBIC HA IMOWCK PEIICHHS; COMOCTABISATh CBOH
CYXJIEHUS C CYXKICHUSAMHU JPYTUX YYaCTHUKOB JMANOra, oOHapy>KWBaTh pa3iMuMe U CXOJCTBO
MO3UIINI; B KOPPEKTHOH (hopMe POpMyITHpOBaTH pa3HOTIIACHS, CBOM BO3PAKEHIS,
OpPEACTaBIATh Pe3yJbTaThl pEIIeHUs 3aJadyd, OHKCIEPUMEHTAa, MCCIEIOBAHUs, IPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh GopMar BEICTYIUICHHS C Y4YETOM 3aJad  MpE3CHTAluH U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:
INOHUMATh W MHCIOJIb30BaTh NPEUMYILIECTBA KOMAHIHONM M WHIMBUAYAJIbHOW pPabOTHl mIpHU
pemeHNH y4YeOHBIX 3a/Ja4; MPHHAMATh 1EJIb COBMECTHOM JESTENBbHOCTH, IUIAHUPOBAThH
OpraHu3alMI0 COBMECTHOM pPabOThI, pacmpeneisaTbh BUIbI paboT, JOTrOBapHBAThCs, OOCYXKAATh
MpoIIeCcC U Pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (opmax paldoTbl (00CyXkIeHHs, OOMEH MHEHUH, «MO3rOBbIE
IITYpPMBD» W WHBIC); BBIIOJIHITH CBOIO YacTh pabOTHl M KOOPAMHUPOBATH CBOM IIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OIICHWBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMIMI NPOIYKT IO
KPUTEPHSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

3) Vuusepcanvhvie pecynamuensle oeticmsus, obecnequsarom opmuposanue cMolClo8blx
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmu3anus:
COCTABJIATH TUIAH, AITOPUTM PEIICHHS 3314, BRIOUPATh CIIOCO0 PEHIeHUs C yIETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OPMALINH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMH TO3HABATEIBHOW pE(PIEKCHN KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUH U
MBICIIUTENIBHBIX ~ TPOLIECCOB, HMX  PE3yJbTAaTOB; BIAJETh CIIOCOOAMU  CaMONPOBEPKH,
CaMOKOHTPOJIS MPOIECCa U pe3yNIbTaTa PelIeHUs MaTeMaTHUECKOH 3a1auu;
OpeaBUIETh TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTh IpH pELIEHUH 3aJadyd, BHOCHUTH
KOPPEKTHBHI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HANIEHHBIX OMIMOOK,
BBISIBIIEHHBIX TPYIHOCTEH;
OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEIH M yCIOBHUSAM, OOBSCHITh PUIMHBI JOCTIKEHHS WITH
HEIOCTHXKEHUSI ~ Pe3ylbTaTOB  JEATENbHOCTH, HAXOOUTh  OIIMOKY, JaBaThb  OLEHKY
npruoOpPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MPAMas, INIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX IPHU PELICHUH I'€OMETPUYECKHUX
3ajady.

OHepI/IpOBaTI) IIOHATUAMMU . HapaJ'IJ'ICJ'IBHOCTB 158 Hepl'IeHI[I/IKy.]'ISIpHOCTI: prIMBIX nu
IIOCKOCTEH.

KrnaccudunupoBats B3aMMHOE pacnoio;KeHUe IPSIMbIX U IUIOCKOCTEH B IPOCTPAHCTBE.



OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIM YroJ, TpPaHU JBYTPAaHHOTO yria, pedpo
JIBYTPaHHOTO YTJIa; JIMHEHHBIN yTOJI ABYTPAHHOTO YTJia; TpaayCHast Mepa JIBYTPaHHOTO yTiia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBIMYKIIBII MHOTOTPAaHHUK,
9JIEMEHTH MHOTOTPaHHUKA, PABIIIbHBI MHOTOT DAHHUK.

Pacrio3naBaTh OCHOBHBIE BHBI MHOTOTPAHHUKOB (THpaMua; MpuU3Ma, MPSIMOYTOIBHBIM
napajuiesienumne;, Kyo).

KnaccuduinupoBat MHOTOTpAaHHUKH, BBIOWpas OCHOBaHHS s KiIaccU(DUKAIMH
(BBIMyKJIBIE W HEBBINYKJIBIE MHOTOTPAaHHUKH; TPABWIbHBIC MHOTOTPAHHHWKH; TPSMbBIC U
HAKJIOHHBIE IPU3MBI, TapaJJICICTUTICIbI).

OmnepupoBaTh MOHATUSMH: CEKYyIIasi TNIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUEHHI, UCTIONB3YSI METO/I CJIEIIOB.

CTpouth ceueHHs] MHOTOTPAaHHHKOB METO/IOM CJIEJIOB, BBITIOJHSATH (BBIHOCHBIC) TIOCKHE
YEepPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHH3Y.

Pemrate 3amaum Ha HaxOoXKIEHHE TEOMETPHYECKMX BEJIHMYMH MO o0Opasuam Win
aNropuT™MaM, MPUMEHSST HU3BECTHBIC AHATUTHUYECKHE METOJbl MPU PEHICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a]ad Ha BBIYHMCICHUE PACCTOSHUA MEXKIy IBYMS TOYKAaMH, OT TOYKH MO
OPSMOM, OT TOUKH JI0 TUIOCKOCTH, MEXK/y CKPEIINBAIOIIMMUCS MPSMBIMU.

Pemrate 3amaum Ha HaxoXKIEHHE TEOMETPUYECKMX BEJIHMYMH 1O o0Opasuam Win
aNropuT™MaM, MPUMEHSST U3BECTHBIC AHATUTHUYECKHE METONbl MPU PEUICHUH CTaHIapTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCICHHE YTJIOB MEXKIY CKPEIIUBAIOIIMMUCS IMPSIMBIMH, MEXIY
OPSMOM U TIIOCKOCTBIO, MEXTy IJIOCKOCTSMHU, IBYTPAHHBIX YIJIOB.

Beranciars 00bEMBI B TUIOMIAIN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUPaMH/Ia) C
OpUMEHeHHeM (OpMyJ; BBIYMCIATH COOTHOIIEHUS MEXJy IUIOIAASMU TOBEPXHOCTEH,
00BbEMaMu TIOOOHBIX MHOTOTPAaHHHUKOB.

OmnepupoBaTh MOHATHSAMHU: CHUMMETPUSI B IPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTh
CUMMETpPHH; IICHTP, OCh U TUIOCKOCTh CHMMETPHUH (DPUTYPEI.

N3Bnekatp, mpeoOpa3oBeIBaTh U UHTEPIPETUPOBATh UHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTeKaX U PUCYHKAX.

[IpumensTh reomerpuueckue (axkTbl JUIsL pPELIEHUS CTEPEOMETPUYECKHUX — 3ajad,
NPEIoIarafoIuX HECKOJIBKO IIarOB PEIICHUs, €CIM YCJIOBUS NMPUMEHEHHs 3a/1aHbl B SIBHOU
tbopme.

[IpumeHsTH TpOCTEHIIME MPOTpAaMMHBIE CPEACTBA M DJICKTPOHHO-KOMMYHHKAITMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPHUUECKHX 3a/1au.

[IpuBoaMTH, TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TMPHPOJAE H IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpuMeHsATh TOJTYYCHHBIC 3HAHWS HA TPAKTHKE: aHATU3UPOBATh PEalbHbIC CHTyallud U
NPUMEHSITh  HM3YYCHHBIC TOHSATHS B  MPOLECCE TIOWCKAa PENICHUS  MaTeMaTHYeCKU
c(OpMyIHPOBAHHOW TPOOIEMBI, MOICTUPOBATh pPEATbHbIC CHUTYyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MMOCTPOCHHBIC MOJICNIM C WCIOJIb30BAHUEM T€OMETPUYECCKHX TIOHSATHH U TEOpEM,
ammapara anreOpbl; penaTh NpakTHIECKUe 3aa9u, CBSI3aHHbBIE ¢ HAXOXKICHUEM TeOMETPHUYECKUX
BEJIMYVH.

11 KJIACC

OnepupoBaTthb TIOHSATHSIMH IWIMHIPHYECKAs TIOBEPXHOCT, oOpasyroriue
WIMHIPUYECKON MOBEPXHOCTH; LIWJINHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolne KOHNYEeCKOn
TIOBEPXHOCTH, KOHYC; ChepruiecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpatieHus (IWIKHIP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI MOTYYCHHS TEJT BPALICHHUS.

KrnaccudunupoBars B3anMHOE pacIioyiokeHne chepbl U IITOCKOCTH.



OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CErMEHTA;
IapOBOM CJI0#, OCHOBAHHUE IIAPOBOIO CJIOSA, BBICOTA IIAPOBOIO CJIOA; IIAPOBOM CEKTOP.

Bbruncnare o0bEMBI U TUIOIIAAM MOBEPXHOCTEH TeJ BpAIlEHUs,, TEOMETPUYECKUX TeN C
MpUMEHEeHUEM (POPMYII.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, BIUCAHHBIM B c(epy M OMHCAHHBIA OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK WJTU TEJIO BPAICHHUS.

BbI4nciaTh COOTHOIIEHHS MEX/Ty IIJIOIIAIIMH TOBEPXHOCTENH M 00bEMaMH MOJOOHBIX TEII.

N300paxkaTts u3yyaemble (GUIYpbl OT PyKM M C NPUMEHEHHEM IPOCTHIX YEepPTEKHBIX
UHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUs TeJl BpaIlleHusI.

W3Bnekatb, HHTEPIPETUPOBATH U MPe0OpPa30BbIBaTh UHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECcKUX (PUTrypax, MpeaCTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINoMHATE AEUCTBUA CIOXKEHHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHO)KEHHS BEKTOpa
Ha YKCJ0, OOBICHATH, KAKUMHU CBOMCTBAMU OHH 00J1a71at0T.

[IpumensTHs NpaBuiIo Napauieaenuneaa.

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKaIsIpHOE
IPOU3BE/IEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIIAHAPHbBIE BEKTOPHI.

HaxoauTs cymMMy BEKTOPOB M IIPOM3BEJIEHUE BEKTOpA HA YUCIIO, YIOJI MEXIY BEKTOpamH,
CKaJISIpHOE MPOU3BEJCHHE, PACKIIAIbIBATh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOPaM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpJAUHAT.

[IpumensaTs reomerpuueckue (akThl Ui pEIIEHUS CTEPEOMETPUYECKUX 3ajad,
IPEIOJIAraloIIuX HECKOJIBKO IIaroB PELUEHUS, €CIIM YCJIOBHUS NPUMEHEHUsS 3a/laHbl B SBHOU
dbopwme.

Pemats npocreiinye reoMeTpUYECKUE 3a4a4M Ha IPUMEHEHNE BEKTOPHO-KOOPIMHATHOIO
MeTo/a.

Pemarte 3amaun Ha [JOKa3aTeNbCTBO MAaTEMaTHMYECKUX OTHOIIEHMH M HAaxOXKICHHE
reOMETPUUYECKUX BEJIMYMH 10 00pas3liaM WIM aJrOpuTMaMm, IPUMEHSsS U3BECTHBIE METOJbI MpHU
PELIEHNH CTaHIaPTHBIX MaTEMaTUYECKHX 3aad.

[IpumensaTs mpocTeiliine mporpaMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPY PELLIEHUHU CTEPEOMETPUUECKHX 3aau.

[IpuBonuTe mHpHUMEpPHl MaTEMaTUYECKHMX 3aKOHOMEPHOCTEH B TpUpPOJE U KHU3HH,
pacro3HaBaTh MPOSBIIEHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[IpuMeHsTh MOSyuyeHHBbIE 3HAHUS Ha MPAKTHUKE: aHAIM3UPOBATH pPEAIbHbIE CUTYallUU U
OPUMEHATh HM3yYeHHBIE TIOHATHUS B  TMpollecce TMOWCKAa pEHIeHHs MaTeMaTH4YeCKd
c(OopMyJIMPOBAaHHON MpPOOJIEMBI, MOJIEINPOBATH DPEAJIbHBIE CUTyallMd Ha S3bIKE T€OMETPUH,
UCCIIEIOBATh MOCTPOEHHBIE MOJENTH C HCIOJIB30BAaHWEM T'€OMETPUUYECKUX TMOHATUH U TEOpeM,
anmnapara anreOphbl; peniarb NpakTUYECKUE 3a7a4uu, CBI3aHHbIE C HAXOKIECHUEM I€OMETPHUUECKHUX
BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne n/m

HaumeHnoBaHue pa3/iejioB U TEM
NporpamMmbl

KoauuyecTBo yacoB

Bcero

KoHTpoibHbIe
padoTbI

JuekTpoHHbIe (HU(PpOBBIE) 00pa3oBaTeIbHbIE
pecypcbl

BBenenue B crepeoMeTpuio

10

I'eomeTpus - 11 xnacc - Poccuiickas jeKTpoHHAad
mkoua (resh.edu.ru)
https://mathb-ege.sdamgia.ru/

[IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapannenpsHOCTh NPSMBIX U INIOCKOCTEN

12

['eometpus - 11 knacc - Poccuiickas 3JeKTpoHHAas
mkoua (resh.edu.ru)

https://mathb-ege.sdamgia.ru/

IlepneHqUKYISAPHOCTD MPSAMBIX U IIJIOCKOCTEN

12

I'eomeTpusa - 11 xnacc - Poccuiickas JIeKTpoHHAS
mkona (resh.edu.ru)
https://mathb-ege.sdamgia.ru/

Vsl MCXKAY IPAMBIMHU H IINIOCKOCTAMU

10

I'eomeTpusd - 11 xnacc - Poccuiickad djIeKTpoHHAS
mkona (resh.edu.ru)
https://mathb-ege.sdamgia.ru/

MHOrorpaHHuku

11

I'eomerpusd - 11 xnacc - Poccuiickas 3jieKTpoHHAS
mikouia (resh.edu.ru)
https://mathb-ege.sdamgia.ru/

O0bEMBI MHOTOIPAaHHUKOB

I'eomerpusd - 11 xnacc - Poccuiickas 3jeKTpoHHAd
mkona (resh.edu.ru)
https://mathb-ege.sdamgia.ru/

HOBTOpeHI/IeZ CCUCHU, PACCTOAHUA U YIJIbI

T'eomeTpus - 11 xaacc - Poccuiickas diieKTpOHHAas

mkona (resh.edu.ru)
https://mathb-ege.sdamgia.ru/
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11 KJIACC

HaumeHoBaHue pa3ieioB U TeM

KoanuyecTBo 4acoB

DJIeKTpOHHbIe (LM(ppPOBbIE)

Ne n/m NporpamMMbl Bceero ;){2?6}[ OTpr(:HLHHe o0pa3oBaTe/ibHbIE PeCypChl
I'eomeTpus - 11 kiacc - Poccuiickas

1 Tena BpameHus 12 sJIeKTpoHHad 1koJja (resh.edu.ru)
https://mathb-ege.sdamgia.ru/
I'eomeTpus - 11 kiacc - Poccuiickas

2 OO0BEMBI TET 5 1 AICKTPOHHAS 1Koaa (resh.edu.ru)
https://mathb-ege.sdamgia.ru/
I'eomerpus - 11 knacc - Poccuiickas

3 BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 ANEKTPOHHA miKoJa (resh.edu.ru)
https://mathb-ege.sdamgia.ru/

4 [ToBTOpeHme, 06001IeHUE, CHCTEMATH3AIUS 7 1

3HAHHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
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YYEBHO-METOUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHATBI 1J151 YUEHUKA

* MaremaTuka: anredpa 1 Hayana MaTeMaTHYeCKOro aHainsa, reomerpus. ['eomerpus, 10-11
knaccel/ AtanacsH JI.C., byryzoB B.®., Kanomies C.b. u npyrue, AKIioHepHOEe 00IIECTBO

«3natenscTBO «IIpocsemnienuey, 2021.

METO/JUYECKHUE MATEPHUAJIBI J1JIs1 YUUTEJISA

Marematuka: aredpa ¥ Hadaia MaTeMaTHYECKOTO aHaln3a, reomerpus. ['eomerpus: M34
10—11-e xiacchl: 6a30BbIN U yrITyONEHHBIA YPOBHU: METOAMUECKUE PEKOMEH AU K
yueonuky JI. C. Atanacsiaa, B. @. byry3osa, C. b. Kagomiesa u ap. — Mocksa:
[Ipocsemenue, 2023.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET
bubnmnoreka [{OK https://edsoo.ru/

https://sochisirius.ru/

https://olymp.academtalant.ru/

https://ege.sdamgia.ru/

https://resh.edu.ru

OTKpbITbIN 6aHK TecTOBbIX 3aaaHni (fipi.ru)

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHHUE

OcHoBHOE 000pyIOBaHUE:
Jlocka kjlaccHas 1 MHTEepaKTUBHAs Aocka (mporpammuoe obecrieuenue (I10), mpoektop,
KpeIjieHus B KOMIUIeKkTe)/ uHTepakTuBHas nanens (110 B koMmuiekTe)/ pesbcoBast
CUCTEMa C KJIAaCCHOM AOCKOM M MHTepakTUBHOM nanenbto (11O B koMIiekTe)
JlokymeHT-KaMepa
MHoro(yHKIIMOHAIBHOE YCTPOKWCTBO
Komnsiorep yuurens ¢ nepudepueii (JieH3noHHoe mporpaMMmuoe obecneuenue (110),
00pa3oBaTeNbHBI KOHTEHT U CHCTEMA 3alUTHl OT BPEAOHOCHOW HHPOPMALIUU
Tenexka-xpaHUIHUILE HOYTOYKOB C CUCTEMOM 1MO13apsiIKH

O6opynoBaHue, MOTyYEHHOE B paMKax rpaHTa Mo OCHAIIEHUIO0 0a30BBIX
0011e00pa30BaTeIbHBIX OPraHu3aluii COBPEMEHHBIMH CPEACTBAMU O0YUEHHUS U BOCIIMTAHUS
B LIEJISIX TTOBBILICHHS KauecTBa 00IIero 00pa3oBaHus, B TOM YUCIIE Yepe3 UCIOIb30BaHUE
ceTeBoi (hOpMBbI peanu3ali 00pa3oBaTEIbHbBIX IPOTPAMM:

WNurepaktuBHas nanens (110 B koMiiekre)

PenbcoBas cucrema ¢ KIIacCHOM JJOCKOHM M MHTepakTUBHOM naHenbio (110 B

KOMILICKTE)

HoyT0yxk a1 yuenuka


https://ege.sdamgia.ru/
https://ege.fipi.ru/bank/
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