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HOACHUTEJIBHASA 3AITUCKA

Pabouass mporpamma ydeOHOro kypca «['eomerpus» 6azoBoro ypoBHs is obOydaromumxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe DenepalibHOTO TOCYJapCTBEHHOTO 00pa30BATEIbHOTO CTAaHAApPTa CPEIHETrO
obmiero oOpa3oBaHMs, C yUETOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUMU, MPEABABISEMBIX K MAaTeMaTHYECKOMY
o0pa3oBaHMIO, U TPaJAULIUNA poccHiickoro oOpa3oBaHus. Peamusarust mporpaMMbl 0OecliedHBaeT OBIIAJCHHUE
KITIOYEBBIMH KOMIIETEHLIMSIMHU, COCTABJISIOIIMMHU OCHOBY JJISi CAaMOPa3BUTHUSA U HEMPEPHIBHOIO 00pa30BaHUS,
L[EJIOCTHOCTh OOLIEKYJIbTYPHOT0, TMYHOCTHOTO U TIO3HABATENILHOTO PAa3BUTHSI IUYHOCTH 00YUarOIINXCS.

HEJIN U3YUEHUSA YYEBHOTI'O KYPCA
BaxxHocth yueOHOro Kypca TeOMETpHUM Ha YpOBHE cpefaHero oOmiero ooOpazoBaHusi 00yCIOBIEHA
MPAKTUYECKOW 3HAYUMOCTBIO METANPEAMETHBIX M TMPEAMETHBIX pPe3ylbTaTOB OOydYeHUs TEOMETPUH B
HANpaBJICHUU JIMYHOCTHOTO PA3BUTHSA OOyYaromuxcs, (OPMHPOBAHUS (PYHKIMOHATHHON MaTeMaTHYEeCKON
IPaMOTHOCTH, HW3Y4YEHHsS JPYrMX Yy4eOHBIX JUCHUIUIMH. Pa3zButue y 0OydaromuXcsi NpPaBUIbHBIX
MPEJICTABICHUM O CYIIHOCTH M MPOUCXOXKICHUH T€OMETPUUYECKUX aOCTPaKIMi, COOTHOIICHUU PEabHOTO U
UJCAIBHOT0, XapaKTepe OTPAKEHUSI MAaTEMaTUUECKON HAyKOW SIBICHHUH U MPOLIECCOB PEAIBHOTO MHUPA, MECTE
reOMETPUM B CUCTEME HAyK M POJIM MaTeMaTHYECKOI'0 MOJECIUPOBAHMSI B HAYYHOM MO3HAHUU M B IPAKTHUKE
crocoOCTByeT (QOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YyUalIMXCsA, a TakKe KadecTB MBbIIJICHHUS,
HEO0OXOUMBIX JJISl a1aNTalliid B COBPEMEHHOM OOIIECTBE.
I'eomeTtpust siBiIsIeTCS OJHUM U3 0a30BBIX IPEAMETOB Ha YPOBHE CpEAHEro o0miero oopa3oBaHus, Tak Kak
o0ecrieynBaeT BO3MOXKHOCTh HM3yYEHHUS KaK JUCIHHUIUIMH E€CTeCTBEHHO-HAYYHOW HANpaBICHHOCTH, TaK H
T'YMaHUTAPHOM.
Jlormueckoe MblluieHue, GopmMupyemMoe Npu U3yuYeHUU 00YUaIOIIMMHUCS MOHITHHHBIX OCHOB T€OMETPUU
U TOCTPOEHUHU LENOYKH JIOTUYECKMX YTBEPXKIECHUH B XOJ€ PELIEHUs TIE€OMETPUYECKHMX 3aJad, yMEHHUE
BBIIBUTAaTh M ONPOBEPraTh TMIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCS MPU PEUIEHUM 3a]a4 €CTECTBEHHO-
HAy4YHOTO 1IMKJIa, B YACTHOCTH U3 Kypca (PU3UKH.
YMeHue OpUEHTHpPOBAThCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYI poJib BO Bcex 00JacTsx
JesTeIbHOCTH 4esioBeka. OpHeHTaIMsl YeloBeKa BO BPEMEHH M NMPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro
COLIMANILHOTO OBITHA, (OpMa OTPaKEHHsI OKPY)KAIOLIETO MHUPA, YCIOBHE YCIEHIHOTO MO3HAHUS M aKTUBHOTO
npeoOpa3oBanus AeicTBuTenbHOCTU. OnepupoBaHUEe MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET pa3HbIe
BUJIbI YU€OHOU U TPYJIOBOW AESITENHLHOCTH, SIBISIETCS OJHUM U3 MPOdECCHOHAIBHO BaXHBIX KaueCTB, MOATOMY
aKkTyalbHa 3afada (OpMUpPOBaHUs y OOYydYaIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIEHUS KaK Pa3HOBHIHOCTH
00pa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOATOTOBKE K MPAKTHYECKOH NEsITeIBHOCTH MO
MHOTHM HalpaBJICHUSIM.
Ilens ocBoeHust mporpamMmbl yueOHOro kypca «['eomerpusi» Ha 0a30BOM YpOBHE OOy4YeHHS —
o01meo0pa3oBaTesibHOE U OOIIEKYJIbTYpHOE pa3BUTHE OOydarolmuxcs dYepe3 oOecledeHHe BO3MOXKHOCTH
NpUOOpPETeHUsT M MCIIOJIb30BAaHUSI CHCTEMAaTHYECKHX T€OMETPHUECKUX 3HAHWKW W JCWCTBUH, CIEIU(pUUHBIX
reOMEeTPHUH, BO3MOXKHOCTH YCHEIIHOTO MPOAOKEHHsS 00pa3oBaHUS MO CHEIHATIbHOCTSIM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCIIOJIb30BAHUEM F€OMETPHH.
[Iporpamma no reomeTpuu Ha 0230BOM YPOBHE Ipe/Ha3HaueHa Juid 00y4aroluXcs CpeAHEe LIKOJIbI, He
WCTIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUN HAa YPOBHE OCHOBHOTO o0miero obOpasoBanus. Takum oOpazom,
oOyudaroruecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTUYECKUE YMEHHs, CBS3aHHBIE CO
crenuguKoil reoMeTpun U HeoOXOaUMbIE 7S KU3HU B COBPEMEHHOM obmiectBe. Kpome 3TOro, oHu nmMeror
BO3MOKHOCTh M3Y4YHThb T'€OMETpHUIO Ooyiee TIIyO0OKO, €ciM B JajbHEHIIeM BO3HHUKHET HEOOXOJUMOCTh B
reOMETPUUECKUX 3HAHUSAX B IPOPECCUOHATBHOM IeATETBHOCTH.
JlocTuKeHHe 1€ OCBOEHHUSI IMPOrpaMMbl 00ECIIEUMBAETCS PEIIEHWEM COOTBETCTBYIOLIMX 3ajad.
[IpuopureTHBIMU 3a1auaMu OCBOSHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBistoTCS:
* (opMupoBaHHE TPEACTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOH KyJIbTypbl M OCO3HaHUE €&
B3aMMOCBSI3U C OKPY’KaIOLUM MUPOM;

* (opMupoBaHME IMPEACTABICHUS O MHOTOTPaHHMKAaX M Telax BpallleHUus KaKk O BaXKHEHIINX
MaTeMaTHYeCKUX MOJENAX, MO3BOJSIONIMX OMUCHIBATH M M3y4yaTh pa3HbIE SIBICHUS OKPY>KAIOIIETrO
MHDpa;



* (opMupoBaHHE YMEHUS PACIIO3HABATh HA YEPTEKaX, MOJIENIAX U B pEaTbHOM MUPE MHOTOTPAHHUKH U
TeJa BpallleHHUs;

® OBJIAJICHUE METOJIaMH PEIICHUS 3a/1a4 Ha TTOCTPOCHUS Ha N300PKEHUSIX TPOCTPAHCTBEHHBIX (QUTYP;

* (opMupoBaHuEe yMEHUS ONEPUPOBATH OCHOBHBIMH MOHSATHUSIMH O MHOTOTPAaHHUKAX U TeJaX BPAIICHHS
M UX OCHOBHBLIMHM CBOMCTBaMHM;

® OBJIAJICHUE AITOPUTMAMH PEIICHHs OCHOBHBIX THUIOB 3adad; (hopMupoBaHHE YMEHHUsS IMPOBOIUTH
HECJIOKHBIE JTIOKa3aTeJIbHbIE PACCYKICHHSI B XOJ€ PEIICHUS CTEPEOMETPUYECKUX 3a/ad U 3a7ad C
MPAKTUYECKUM COJIEP)KaHUEM;

® pa3BUTUE WHTEJUIEKTYalIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs, M03HaBaTEIbHON
AKTUBHOCTH, UCCIIEAOBATEIIbCKUX YMEHHUM, KPUTUUHOCTH MBIIIJICHUS;

¢ (dopmupoBanre (PYHKIMOHAIEHON TPaMOTHOCTH, PEJICBAHTHOW TC€OMETPHH: YMEHHE pacIiO3HABaTh
MPOSIBJICHUSI TEOMETPUUECKUX TOHSATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KH3HEHHBIX
CUTyallUsIX M TpH M3YYEHUH JPYTUX YyUeOHBIX TMPEAMETOB, TNPOSBICHHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMyIHpPOBATH UX HA S3BIKE TEOMETPHUH U CO3AaBaTh Fr€OMETPUYECKHE MOJCIH,
MIPUMEHATh OCBOCHHBIA T€OMETPUYECKUIN anmapar AJisi pelieHus MPaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4,
WHTEPIPETUPOBATH U OIIEHUBATH MMOJTYUYEHHBIE Pe3yJIbTaTHI.

OTnuyuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SBIISETCS BKIIIOUEHHE B KypC CTEPEOMETPHH B Haudaje ero
W3YYCHHS 3324, pEIIaeMbIX Ha YPOBHE WHTYUTHUBHOTO MMO3HAHUS, U OMPEIEIEHHBIM 00pa30M OpraHU30BaHHAs
pabota Hax HHUMH, YTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTHYECKOTO U TPOCTPAHCTBEHHOI'O MBIIUICHHUS,
CTUMYJIUPYET MPOTEKAHNE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K JIaJbHEUIIIEMY U3YYCHHIO IIPEIMETA.

[Ipenmnourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHHUs, TO €CTh TEOPETUYECKUE
3HaHUSI HMMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb MPEAMETHO-NPAKTHUUECKOW JesTenbHOCTH. Pa3Butue
MIPOCTPAHCTBEHHBIX MPEJICTABIICHUN Y YyUYalTUXCS B Kypce CTEPEOMETPHUH MPOBOAUTCS 3a CUET pelIeHus 3aaa4
Ha CO3/IlaHHME IIPOCTPAHCTBEHHBIX OOpPa30B M 3a/J]ad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH OOpa3aMHu.
Coznanne oOpa3a MPOBOAMUTCS C ONOPOM HA HATJISAHOCTD, a OTIEPUPOBAHUE 00Pa30M — B YCIIOBHUSX OTBJICUCHUS
OT HArJISAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJEP KAHUS.

OcHoBHbIE conepkaTenbHble JUHMM Kypca «l'eomerpum» B 10-11 xknaccax: «MHOrorpaHHUKWHY,
«IIpsiMble W TUIOCKOCTH B TPOCTpaHCTBE», «Tema BpamieHus», «BEeKTOpsl U KOOPAWHATHI B MPOCTPAHCTBEY.
dopMHUpOBaHNE JTOTUYECKUX YMEHUM pacIpeAeIsieTCsl He TOJIBKO 1O COAEPKaTeIbHBIM JTUHUSAM, HO U 10 TOJaM
o0ydeHHsl Ha YPOBHE CpeIHEro o0IIero oopa3oBaHus.

Conepxanrie 00pa3oBaHHS, COOTBETCTBYIOIIEC NPEIMETHBIM pe3yJbTaTaM OCBOEHHUS paboueit
MpOTrpaMMBbI, pactpenen€éHHbIM M0 TrojaM O00y4YeHHUs, CTPYKTYPHUPOBAHO TakKMM oOpa3oM, 4TOOBI OBJIAJICHUE
TCOMETPUYECKHUMH TIOHATUSMHU M HaBbIKAMH OCYIICCTBISUIOCH IIOCIEAOBATEIbBHO W IOCTyHaTeNbHO, C
COONIOZICHUEM TMPHUHIIMIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIC 3HAHHUS BKJIIOYAIUCh B OOMIYI0 CHUCTEMY
TCOMETPHUECKUX MPEACTABICHUN O0OydYalomuxcs, pacmupssi W yriayomss e€, o0pasys TpOdYHbBIE
MHO>KECTBEHHBIC CBSI3H.

MECTO YUEBHOI'O KYPCA B YYEBHOM I1JTAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Heaento B 10 knacce u 1 yac B Henemto B 11 kiacce, Bcero

3a nBa roaa ooydenus - 102 ydeOHBIX daca.
COJAEP) KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoOBHBIE TIOHSTUSL cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb, NpPOCTpaHCTBO. I[loHsiTHE 00
AKCHOMAaTUYECKOM IMOCTPOCHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMHOe pacmosio)keHHe TPsSMBIX B MPOCTPAHCTBE: TMEPECEKAIOIIMECs, IapaulelbHbIE |
CKpeuuBaromuecs npsmMele. [lapanienbHOCTh NPSAMBIX U MUIOCKOCTEN B MPOCTPAHCTBE: MapaJUIeNIbHbIE MPSMbIE
B IMPOCTPAHCTBE; MAPAUICIBHOCTh TPEX NPSIMBIX; MNAPAUICIBHOCTh MPSAMOA U TUIOCKOCTU. YTIBI C
COHAMNPABJICHHBIMA CTOPOHAMH; YTOJ MEXAY HPSIMBIMH B MpocTpaHcTBe. [lapayieabHOCTh IIOCKOCTEH:
napajuieJbHbIe TUIOCKOCTH; CBOMCTBA MapajuieIbHBIX IIocKocTel. [IpocTeitmme npocTpaHCcTBEeHHBIE (DHUTYpPBHI
Ha TUIOCKOCTH: TE€TPadp, KyO, mapajuieNenumne; MoCTPOCHUE CEYCHUI.



IlepneHIUKYISIPHOCTh HPSIMOM M IIOCKOCTH: NEPHNEHAUKYISPHBIE NMPSIMBbIE B MPOCTPAHCTBE, IPSIMbIE
napajulesibHble U TMEPHEHAUKYISPHbIE K IUIOCKOCTH, NPHU3HAK NMEPHNEHAMKYISPHOCTH IMPSMOW M IJIOCKOCTH,
TeopemMa O IPSAMOM MNEPHEHIAUKYJISIPHONW IUIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YrOJI MEXAYy IpsSMOM H
IUIOCKOCTBIO; [BYTPaHHBIA yTOJ, JUHEHHBIA Yrosl IBYyTpaHHOro yria. lleprneHaukyissp W HakIOHHBIEC:
paccTosiHie OT TOYKH /10 TUIOCKOCTH, PACCTOSTHUE OT MPSMOM 10 TNIOCKOCTH, MPOEKIMs (PUTyphl HA MIIOCKOCTb.
IlepnieHUKYIAPHOCTD IIOCKOCTEW: IpPU3HAK NEPIEHAMKYJAPHOCTH IBYX IUIOocKocTed. Teopema o Tpéx
MEePIEeHIUKYISIpax.

MHororpaHHuKH

IlonsiTiE MHOrOrpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOIOTPAaHHMKA, BBINYKIbIE M  HEBBITYKIbIE
MHOTOTPaHHHUKH; pa3BEPTKAa MHoOrorpaHHuka. [lpusma: n-yronapHas mnpusMa; TpaHM M OCHOBAHMS IPU3MBI;
npsiMasi 1 HAKJIOHHAsI TTPU3MBI; OOKOBAsi M TOJTHASI TIOBEPXHOCTH MPHU3MBL. [lapamenenwumes, mpsiMOyToIbHBIN
napajuiesIenune]] u ero cBoicrna. [lupamuna: n-yroiapHas nupamMua, FpaHd 1 OCHOBaHME NMUPaMUbl; OOKOBast
U TIOJHAsl TOBEPXHOCTb NMUPAMM/IBI, NIPAaBWIbHAA U YCEYEHHAs NMUPAMMIA. DJIEMEHTHl NIPU3MBbl U MMHPaAMUBIL.
[IpaBuiibHBIE MHOTOTPAaHHUKH: ITOHSATHE MPABWJIBHOIO MHOTOIPAaHHMKA; MpaBUibHAs IpU3Ma U MpaBUIIbHAs
NMpaMKJIa; IpaBUIbHAs TPEYToJibHAS MMPAMKJIa U MIPaBWIbHBIN TeTpasap; KyO. [IpeacraBnenue o npaBUiIbHBIX
MHOT'OTPaHHHMKaX: OKTa’aAp, NOAEKadAp U nkocadap. CedeHus NpU3Mbl U TUPAMUIBL.

CuMMeTpusi B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH. IJIEMEHTHI
CUMMETpUU B IUpaMuax, Napajuleenune1ax, IpaBuIbHbBIX MHOTOTpaHHUKAX.

Borunicnenue 351eMeHTOB MHOIOTPAaHHUKOB: péOpa, AuaroHany, yrisl. [lnomans 60koBOM MOBEPXHOCTH U
MOJTHOW TTOBEPXHOCTHU MPSMOW TMPHU3MBI, IUIONIAAh OCHOBAaHHM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSMOM
npusMbl. [lnomans OOKOBOM MOBEPXHOCTH M INOBEPXHOCTH MPABWIIBHOW NMUPaMUABI, TEOpeMa O IJIOLIATU
yceuénnoil nupamuasl. [loustue 06 06béme. OObEM MUpaMuIbl, TPU3MBIL.

[lono6uble Tena B mpocTpaHcTBe. COOTHOUIEHMSI MEXIy IUIOIIAJSMU IOBEPXHOCTEH, 00BEMaMu
MOJOOHBIX TEI.

11 KJIACC

Tena Bpamenus

Hunuaapuyeckasl MOBEPXHOCTh, 00pa3yroIMe LWIMHIPUUECKON MOBEPXHOCTH, OCh LMIMHIPHUYECKON
noBepxHocTU. [{unuHap: ocHoBaHMS M OOKOBas IMOBEPXHOCTb, OOpasyiolias M OCh; IUIOMAb OOKOBON M
IIOJIHOM ITOBEPXHOCTH.

Konnueckass moBepXHOCTh, OOpa3ylolIMe KOHHUYECKOH MOBEPXHOCTH, OCh M BEpUIMHA KOHHUYECKOM
noBepxHocTU. KoHyC: 0ocHOBaHME U BepIIMHA, 00pa3yromas U 0Ch; IUIOMIA s OOKOBOK U MOJHON MOBEPXHOCTH.
VY ceu€HHbIi KOHYC: 00pa3yroIie U BHICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa m map: ueHtp, paguyc, IUamerTp; IUIOIIAAb MOBEPXHOCTH cdepbl. B3anuMHoe pacnonoxeHue
cdepsl U MIOCKOCTH; KacaTeslbHas MIIOCKOCTh K cepe; iomaasb chepsl.

N300paxkeHune Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muiMHApa U KOHYyCA.

KomOunanmu Ten BpalieHus: ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHMCAHHBIA OKOJIO cdepsl; chepa,
BIICAaHHAsl B MHOTOTPAHHHUK, UJIU TEJIO BPAILCHNUS.

ITonsatue o0 o0bEme. OcHOBHbIE cBOMCTBa 00bEMOB Ten. Teopema 00 00BEME NPAMOYTOJIBHOTO
napajiesnenunena u ciueacTsus u3 He€. O0béM nunnHapa, Konyca. O6BEM mapa u miomaas chepsl.

[lonobubie Tema B mpocTpaHcTBe. COOTHOUIEHMS] MEXIy IUIOMIAJISMU IOBEPXHOCTEH, 00BbEMaMu
MOIOOHBIX TEIL.

Ceuenuss muauHApa (HmapayieIbHO W HEPHEHIUKYJSPHO OCH), CEYEHHUs KOHyca (mapaijielbHoe
OCHOBAHUIO U IIPOXOASIILEE YEPE3 BEPILNHY ), CEUEHHUS LIapa.

BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npoctpaHcTse. CII0KEHHE U BBIUMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha
yucio. PasnokeHue BeKTOpa MO TpEM HEKOMIUIaHApHBIM BekTopaM. IlpaBwiio napamienenunena. Pemenue
3aJ1a4, CBA3aHHBIX C NPUMEHEHHWEM IPaBWJ AEUCTBUN ¢ BekTopaMu. lIpsMoyrosipHas cuctema KOOpAMHAT B
npoctpanctBe. Koopaunatsel BekTopa. IIpocreiimme 3amaum B KOOpPAMHATAX. YTOJI MEXAY BEKTOpPaMHU.
CkaisipHOE IPOM3BEIEHUE BEKTOPOB. BBIUNCIIEHHE YIVIOB MEXIy NPSAMBIMHM U IUIOCKOCTSAMH. KoopauHaTHO-
BEKTOPHBIN METOJ MPU PEIIEHUH I'€OMETPUUECKUX 3aad.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOro npeaMera « MaTemMaThKay XapaKTepu3yoTCs:

I'paxnanckoe BocnuTanue:

Cc(OPMHPOBAHHOCTBIO I'PAXKIAHCKOW MO3UIMH 00ydYaroLlerocs Kak akTUBHOI'O M OTBETCTBEHHOTO 4JI€HA
pOCCHIICKOTO OOIIEeCTBa, MPEACTABIEHUEM O MaTeMaTHUYECKHMX OCHOBAX (DYHKIIMOHUPOBAHMUSA PA3THUHBIX
CTPYKTYp, SBJIEHUHM, MpoLEeAyp TpaxJaHCKoro obmiectBa (BBIOOPBI, OHPOCBI M 1p.), YMEHHEM
B3aMMOJIEHICTBOBATh C COLIMAIBHBIMUA HHCTUTYTaMH B COOTBETCTBUU C UX (QYHKIMSIMU U Ha3HAYCHHUEM.

IMaTpuoTHYeCcKoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO POCCUICKOM TPakJaHCKON UIAEHTHYHOCTH, YBaXKEHHUS K MPOILUIOMY U HACTOSIILIEMY
POCCHUHCKON MaTeMaTHKH, IEHHOCTHBIM OTHOUIEHHMEM K JOCTHXKEHHSIM PpOCCUMCKMX MaTeMaTUKOB U
POCCUIICKOM MaTEMAaTHYE€CKOM IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUM B JPYTHX HAYKax, TEXHOJOTHIX,
cdepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAaHHMEM JYyXOBHBIX LEHHOCTEH PpOCCHICKOro Hapoja; CPOPMUPOBAHHOCTbIO HPABCTBEHHOIO
CO3HAHMs, JTHUYECKOrO IOBEACHHUSA, CBA3AHHOIO C INPAKTUYECKUM IPHUMEHEHUEM JOCTI)KCHHN HAyKH H
NesITeIbHOCTBIO YUEHOT0; 0CO3HAHMEM JINYHOI'O BKJIaJa B IOCTPOEHHUE YCTOMUUBOTO OYIyILIEro.

JcTeTHYeCKoe BOCIIUTaHue:

ACTETUYECKHUM OTHOILLIEHUEM K MUPY, BKJIIOUas 3CTETUKY MaTeMaTUUYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB,
3a/a4, PEIICHUH, pPACCYKIECHUH; BOCIPUUMYHMBOCTBIO K MAaTCMATHYECKUM aCIEKTaM pPa3JIM4YHBIX BHJOB
HCKYCCTBaA.

PDu3znyecKoe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTHIO yMEHHUSI TPUMEHSITh MaTeMaTHYeCKHe 3HaHUS B MHTEpPEcax 3J0pOBOTO U
Oe3omacHoro oOpas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3J0pPOBBIO (3I0pOBOE IHTaHUE,
cOaJaHCUPOBAHHBIM pEXUM 3aHATHH W OTAbIXA, peryyisipHas (u3ndecKkas aKTUBHOCTB); (PU3HUECKOTro
COBEPULICHCTBOBAHNS, IIPU 3aHATHUAX CIIOPTHUBHO-030POBUTEIBHOMN AESITEIBHOCTHIO.

TpyroBoe Bocnutanue:

TOTOBHOCTBIO K TpPYZYy, OCO3HAaHMEM IIEHHOCTH TPYAONIOOUs; HHTEPECOM K pa3IMYHbIM cdepam
poeCCUOHATIBHON AEATENbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON M €€ NPUIOKEHUSMH, YMEHHEM COBEpILATh
OCO3HaHHBIN BEIOODP Oyymieil mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE TUIAHBI; TOTOBHOCTBIO U
CIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30oBaHMIO M CaMOOOPa30BaHHIO Ha MPOTSHKEHUM BCEH KHU3HH,
TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PELICHUH MMPAKTUUYECKUX 33]1a4 MaTeMaTH4YeCKOW HaIpaBJIE€HHOCTH.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

Cc(OPMHPOBAHHOCTHIO SKOJIOTUYECKON KyJIbTYphl, TOHUMAHUEM BIHUSHHS COLUATIBHO-?)KOHOMHYECKUX
MPOIIECCOB HA COCTOSHHE TPUPOJHOM U COLMAIBHON Cpeabl, OCO3HAaHHEM TJI00aIbHOTO XapakTepa
9KOJIOTMYECKUX MpoOJieM; OpUEHTallel Ha MPUMEHEHHE MaTeMaTHUeCKUX 3HAaHUM JJis pellleHus 3aaad B
00JIaCTH OKpYy»Xarolled cpeabl, MIAHUPOBAHUS TOCTYNKOB M OLEHKHM MX BO3MOXHBIX MOCIEICTBUM JUIs
OKpYKaroIlEeH Cpeabl.

IleHHOCTH HAYYHOTI'O TO3HAHMS:

c(OpPMUPOBAHHOCTHI0 MUPOBO33PEHUSI, COOTBETCTBYIOILLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOIIIECTBEHHON NPAaKTUKH, MOHMMaHUEM MaTeMaTHYeCKOM HayKu Kak cepbl YelOBEUECKOW esATEeNIbHOCTH,
9TanoB €€ pa3BUTHS M 3HAYUMOCTU JUId Pa3BUTHs LUBWIM3ALMM;, OBJIAJCHUEM S3bIKOM MaTEMAaTUKH H
MaTEMaTUYECKOM KyJIbTYpOH KaK CPEICTBOM IO3HAHHWS MHpPA; TOTOBHOCTBIO OCYILECTBISATH HPOEKTHYIO H
HCCIIEIOBATENbCKYIO JeSTEIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeramnpeaMeTHble  pe3yibTaThl  OCBOGHMS HpPOrpaMMbl  yyeObHoro mpeamera «MaTeMaTHKa»
XapaKTepU3yIOTCS OBJIAZICHUEM YHUBEPCAIBHBIMU HO3ZHAGAMENAbHBIMU  OCUCMBUAMU, YHUBEPCATbHBIMU
KOMMYHUKAMUBHBIMU OeUCMEUAMU, YHUBEPCATIbHLIMU PECYTIAMUBHBIMU OEUCEUIMU.



1) YVuusepcanvuvie nosnasamenwuuie oeiicmaus, obecneyusaiom ghopmuposanue 6a308bixX KOZHUMUBHBIX
npoyeccos obyuarowuxcsa (0ceoenue Memoo08 NOZHAHUSA OKPYICAIOWe20 Mupd; NpuUMeHeHue J102UYEeCKUX,
uccne008amenbCKux onepayuil, ymeHuii pabomams ¢ ungopmayueti).

Ba3zoBblie Joruveckue neMcTBus:

BBIABIIAATh M XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEeMAaTUYECKUX OOBEKTOB, MOHATHI,
OTHOLICHUHA MEXIy TMOHATUAMH; (OPMYJIHPOBATH OINpPENEICHUS TOHATHH;, YCTaHaBIMBATb
CYUIECTBEHHBIN TpPHU3HAK KIAacCH(PHUKAIWK, OCHOBAaHHS i OOOOIIEHHS W CpPaBHEHUS, KPUTECPHUH
MIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (HOPMYJIUPOBATh U PEe0OPa30BbIBATE CYKACHUS: YTBEPIUTEIbHBIE U OTPULIATEIbHBIE,
€/IMHUYHBIE, YaCTHBIC U OOIINE; YCIOBHBIE;

BBISIBIIAITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTHBOpEYHsl B (DakTaxX, TaHHBIX,
HaOJMIOACHUAX M YTBEPXKACHUSX; IpelylaraTb KPUTEpUU JJs BBIABICHHS 3aKOHOMEPHOCTEH H
MPOTUBOPEUNIL;

JenaTb BBIBOABI C  HCIOJIB30BAaHHMEM 3aKOHOB  JIOTMKH, JEAyKTHBHBIX M  WHAYKTHUBHBIX
YMO3aKIIIOUeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

IIPOBOJIUTh CAMOCTOSITENIPHO [JOKA3aTeIbCTBA MAaTEMATUYECKMX YTBEPKICHUH (IpsMble U OT
IIPOTUBHOI'0), BEICTPAUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPBI U KOHTPIIPUMEpPHI; 00OCHOBBIBATh
COOCTBEHHBIE CYX/ICHUS U BBIBOJIbI;

BBIOMPATH CIIOCO0 pereHus yueOHOH 3a1a4u (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BHIOMPATh
HaunOoJee MOAXOJAINN ¢ yUETOM CAMOCTOSITENILHO BbIICIIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBareJbCKe JeCTBUA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIEI0BATENbCKUNA MHCTPYMEHT MO3HAHMS; (OpMyIupoBaTh BOIPOCHI,
¢duKkcHpyOIHe TPOTHBOpPEUHe, MpoOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (HOPMHPOBATH
TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO IMO3ULIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSATEIILHO CIUIAHMPOBAHHBIM JKCIIEPHUMEHT, HCCICIOBAHHME I10 YCTaHOBICHHIO
0COOEHHOCTEH MaTeMaTUYeCKOro OOBEKTa, SIBJICHUS, MPOIECCA, BBISBICHUIO 3aBUCHMOCTCH MEXIY
00beKTaMu, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOATENILHO  (DOPMYyJTUpOBaTh OOOOIICHHWS W BBIBOABI 10 pe3ysbTaTaM IPOBEAEHHOTO
HAOJIIOIEHUs, KCCIIEI0BAaHuUs, OIEHHWBATh JOCTOBEPHOCTH IOJNYYEHHBIX DPE3YJIbTATOB, BBIBOJOB H
0000I1IeHMIT;

MIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TAKKE BBIIBUTATh MMPEANOJIOXKEHUS O €ro
paSBI/ITHI/I B HOBBIX YCJ'IOBI/ISIX.

PabGora ¢ undopmanmeii:

BBIBJIATE Ae(PUUUTHI HHPOPMALINK, TaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U JUIS PELICHUS
3a7a4u;

BBIOMPaTh WH(POPMAIMIO M3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHATH3HPOBATH, CHCTEMATH3UPOBATh H
MHTEPIIPETUPOBATH HHPOPMAIHIO PA3IUYHBIX BUIOB U (OPM IPEICTABICHNUS;

CTPYKTYpUpOBaTh HHGPOpPMAILIUIO, TPEJICTaBIAT, €€ B pa3iuyHbIX (GopMax, WIIOCTPUPOBATh
rpaduyuecky;

OLIEHUBATh HAAEKHOCTH HH(MOPMAIHH IO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vhueepcanvhvle KOMMyHUKamueHwvle Oelicmsus, 00ecneuusaom c@OopMupo8aHHOCHb COYUANIbHBIX
HABbLIKOB 06ytta;0u4uxc;z.
Oo0menue:

BOCHPUHUMATh U (OPMYJIHUPOBATh CYXKICHHS B COOTBETCTBHHM C YCJIOBHUAMU M LEISIMH OOLICHUS;
SICHO, TOYHO, IPaMOTHO BBIpa)kaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX TEKCTaX, /1aBaTh
MOSICHEHMSI 110 XO/ly PELICHMs 3a/1a4ui, KOMMEHTUPOBATH IIOJyUYE€HHBIH PE3yJIbTaT;

B X0/ OOCYXJIEHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIAeMON TEMBbI, MPOOIEMBI, perIaeMoi
3a/layM, BBICKAa3blBaTh HJIE€U, HALEJICHHbIE HA IOMCK pEIIEHUs; CONOCTaBISATh CBOU CYKICHUS C
CY>KICHHUSIMH JIPYTUX YYaCTHHKOB JAHajora, OoOHapyXHUBaTh pPa3IMYUE U CXOJICTBO IO3ULIUN; B
KOPpEeKTHOH Gopme (HopMyIHUpOBaTh Pa3HOIIACHs, CBOU BO3PAKEHHUS;



® [IPEACTaBIATh  pe3yjbTaThl  pELIEHUs  3aJaud, OSKCIOEPUMEHTa, MCCIEIOBAaHUS, MPOEKTA;
CaMOCTOSITENIbHO BBIOMpaTh (POpMAT BBICTYIUICHHS C YUYETOM 3a7ay MpEe3eHTAllMd U 0COOEHHOCTEH
ayJIMTOPUH.

CoTpyaHunuecTno:

® [OHMMATh W HCMOJb30BaTh MPEUMYIIECTBA KOMAHAHON M WHIUBUAYaTbHOW PaOOTHI MpPU PELICHUN

y4eOHBIX 3aJa4; MPUHHUMATh LE€JIb COBMECTHON JESITEIBbHOCTH, IIJIAHUPOBATh OpraHMU3ALUI0
COBMECTHOH paboThl, paclpenesaTh BUbI paboT, JOroBapuBaThCs, 00CYKAATh MPOLECC U PE3yIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIIOJIEH;

® y4YacTBOBAaTh B IPYNIOBBIX (opMax paboThl (00CyxkaeHus, 0OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U

WHBIE); BBINOJHATH CBOIO YacTh PadOThl U KOOPAMHHUPOBATH CBOM JIEHCTBHUA C IPYTMMHU YIEHAMH
KOMaHJIbI;, OIICHMBAaTh KAdyeCTBO CBOETO BKJIaJa B OOMMUI MNPOAYKT IO  KpPUTEPUSM,
c(hOpMYJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvhuvle pezynamusnsie oeiicmsus, obecneuusaom Gopmuposarue CMulC108bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuzanmusi:

®  COCTaBIIAATH IUIaH, AJITOPUTM pPELICHUS 3a/1a4H, BHIOMPATh CIOCO0 pelIeHus C Y4ETOM UMEIOIINXCS

pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUN
¢ y4€ToM HOBOM MHPOpPMAIUH.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMHU II03HABATEIBHOW peQIIeKCMH KaK OCO3HAHHS COBEPIIAEMBIX JCUCTBUUA U

MBICJIUTENBHBIX IPOLIECCOB, UX PE3YJbTaTOB; BIAAETh CIIOCOOAMH CAMOIIPOBEPKH, CaAMOKOHTPOJIS
IpolLecca 1 pe3ysibTaTa pelieHHsl MaTeMaTH4eCcKol 3a/1auH;
® [pPEeABUIETh TPYJHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh IIPU PEUICHUU 33J1a4l, BHOCUTh KOPPEKTHUBHI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JIAHHBIX, HAWJCHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;
® OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIH U YCIOBUAM, OOBACHATH MPUYMUHBI JOCTHXKEHUS WIIU
HEIOCTHKEHUS PEe3yJbTaTOB JAEATENIbHOCTH, HAXOAMTh OMIMOKY, JaBaTh OLEHKY HpUOOpPEeTEHHOMY
OTIBITY.
NPEIMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh NOHATHAMU: TOUKA, PAMAs, INIOCKOCTb.

IIpuMeHSITh aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUSA U3 HUX MIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATHAMU: MAPAIIIEIBHOCTh U MEPIEHANKYISPHOCTD MPSAMBIX U MJIOCKOCTEH.

KrnaccudunupoBaTe B3aMMHOE pacnoio’KeHUe MPSIMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: IBYTPaHHBIA yroJl, TpaHU IBYTPAaHHOTO yria, pedpo IABYTpaHHOTO YTIa;
JIMHEWHBIN YToJl JBYTPAHHOIO yIJia; IpalyCHasi Mepa JABYTPaHHOTO yria.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIA WM HEBBIMYKJIBIH MHOTOTPAaHHUK, SJIEMEHTHI
MHOTOTpaHHUKA, MPAaBUIIbHBIA MHOTOTPaHHHUK.

Pacrio3naBaTh  OCHOBHBIE  BUABl ~ MHOTOTPAaHHUKOB  (MHpamMuAa; MpU3Ma,  MOPSMOYTOJIbHBIN
napasenenumnes, kyo).

KnaccudummpoBarh MHOTOTpaHHHKH, BBIOMpas OCHOBaHHS Uil KiacCHU(UKAaUuu (BBIMYKJIbIE H
HEBBIMYKJIbIE ~ MHOTOTPAHHMKH;, TPaBUJIbHbIE MHOTOIPDAHHUKM, TpsSMble U  HAKJIOHHbIE  IPU3MBI,
napasieNenune/ibl).

OnepupoBaTh NOHATHAMU: CEKYIas IUIOCKOCTb, CE4EHHE MHOTOIPAaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0JIb3YsI METOJI CIIEJIOB.

CrpoutTh ceyeHUs] MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBINOJHSATH (BBIHOCHBIE) IUIOCKHE UYEPTEKU U3
PHUCYHKOB MPOCTHIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHMH MO o0Opa3laM WU aaropuTMaM, MPUMEHSS
W3BECTHHIE AHAJIUTUYECKHE METOJbl NMPU PELIEHUH CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a7ad Ha BBIYHMCICHUE



pacCTOSsHUM MEXIYy JABYMs TOYKaMH, OT TOYKM JO MPsAMOH, OT TOYKH JO IIJIOCKOCTH, MEXAY
CKPEIIMBAIOIIHUMHUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxXOXKJEHHE T€OMETPUUYECKUX BEIUYMH IO oOpa3uaMm WM ajJropuTMaM, NMpUMEHSs
M3BECTHBIE AHAJTUTUYECKHE METObI IIPU PEIIEHUH CTaHAAPTHBIX MaTeMaTHYECKUX 3aJja4 Ha BBIYHUCIICHUE YIJIOB
MEX]y CKpPEIIMBAIOUUMHCS MPSMBIMU, MEXIY MPSIMON M IUIOCKOCTBIO, MEXIY IUIOCKOCTSMM, IBYTPAHHBIX
YTJIOB.

Boruncnsate 00bEMBI U IJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma, MUPAMKJIa) ¢ TPUMEHEHUEM
GopMysa;  BBIYMCIATH  COOTHOLIEHHMS  MEXIy IUIOMIAJIMH  IOBEpPXHOCTEH, 00BEMaMH  HOJOOHBIX
MHOTOI'PaHHHUKOB.

OnepupoBaTh NOHATUAMHU: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH; LIEHTP, OCh
Y TUIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3BnekaTb, MpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATH  HMH(MOPMAIMIO O  IPOCTPAHCTBEHHBIX
reoMeTprUecKuX (hUrypax, mpeacTaBICHHYIO Ha YepTeKaxX U PUCYHKaX.

[IpumensaTh reomeTpuueckue (GaxKTbl ISl PEIICHHs CTEePEOMETPUYECKHX 3a/ad, MpPEeroIararomumx
HECKOJIBKO LIaroB PeLIeHUs, €CIU YCIOBUS IPUMEHEHUS 3a/1aHbl B SBHOU (opMe.

[IpuMensaTh mpocTeiilre NporpaMMHbIE CPEACTBA M JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI IIPH
peLIEeHNH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoauTe mHpUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEpPHOCTEH B MPUPOAE M KU3HHU, paclO3HaBaTh
MIPOSIBJIEHUE 3aKOHOB '€OMETPUH B UCKYCCTBE.

[IpuMeHATh NOTy4YEHHbIE 3HAHMA HAa NPAKTUKE: aHAIW3UPOBATh pPEANbHBIC CUTYallUM M IPUMEHSTbH
U3yYeHHblE IIOHATUS B IHpolecce IOUCKAa pelIeHHs MaTreMaTH4eckd CQOpMYyJIMpOBAaHHON MpPOOIEeMBI,
MOJIEIUPOBATh pEalbHbIE CHUTyallUM Ha S3bIKE TIE€OMETPUHM, UCCIIEI0BaTh IIOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATUN M TEOpeM, ammapara aiareOpbl; peniarb NpakTHUECKHUe 3ajaud,
CBSI3aHHBIE C HAXOXJICHUEM I€OMETPUUECKUX BEJIUYHUH.

11 KJIACC

OnepupoBaTh  MOHATUAMHU:  LWIMHApPUYECKas  IOBEPXHOCTb, oOpasyole  IHINHIPUYECKON
MOBEPXHOCTH; ULWIMHJIpP, KOHHWYECKas IOBEPXHOCTh, OOpa3ylollue KOHUYECKONW IOBEPXHOCTH, KOHYC;
chepudeckas MoBepXHOCTD.

Pacnio3HaBath Tena BpaleHus (IMIMHAP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOYYSHUS TeJl BPALICHHUS.

KnaccudummpoBats B3auMHOE pacroiioxKeHne chephl U TNIOCKOCTH.

OnepupoBaTh MOHITHSAMH: MIAPOBOW CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA CETMEHTA; MIApOBOU CIIOM,
OCHOBAHHE IIaPOBOTO CJI0s1, BHICOTA LIAPOBOIO CJIOS; IAPOBOM CEKTOP.

Bbruncnare 00bEMBI M IUIOIMAAN TOBEPXHOCTEH TeNl BpaIlEHUsl, TEOMETPHUECKUX Tel ¢ NMPUMEHEHUEM
dbopmyL.

OnepupoBaTh MOHATUSMU: MHOTOTPaHHMK, BIHCAHHBIA B cepy M OMHMCAHHBIN OKojJo chepsl; chepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BPaILlEHHS.

BbIuncnaTh COOTHOIIEHHS MEXTy IIIOMIAIMH ITOBEPXHOCTENH M 00bEMaMU OJOOHBIX TEII.

N306paxkaTh n3ydaeMbie GUTYpbI OT PYKH U C TPUMEHEHHEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoinonHATe (BBIHOCHBIE) IUIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIYp: BUA CBEPXY,
cOOKY, CHU3Y; CTPOUTb CEUCHMS TEJl BPALCHHUS.

W3BnekaTb, WHTEpHOPETUpOBaTb U  NpeoOpa3oBbIBaTh  HMH(GOPMAIMIO O  HPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (hUrypax, MpeaCcTaBICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATE JeMCTBUS CIOXKEHHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U YMHOXEHHS BEKTOpAa Ha YHUCIIO,
OOBSICHATh, KAKUMH CBOMCTBAMHU OHH 00J1a/1a10T.

[IpumensTH IpaBUIIO NapasuieIenunesa.

OnepupoBaTh MOHATHSIMH: J€KapTOBbl KOOPAMHATBI B IPOCTPAHCTBE, BEKTOpP, MOJIYJb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJl MEXIy BEKTOpPaMHM, CKAJSPHOE NMPOU3BEJICHHE BEKTOPOB,
KOJIJIMHEApHbIE U KOMILJIAHAPHBIE BEKTOPBI.



Haxonuts cyMMy BEKTOpPOB U IPOU3BEIACHUE BEKTOpA HAa YMCIIO, YIOJl MEXAY BEKTOPAMH, CKAIAPHOE
IIPOU3BEJICHUE, PACKIIAABIBATH BEKTOP M0 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBatTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOpUHAT.

[IpumensaTh reomerpuueckue QGaxkTbl ISl PEIICHHs CTEePEOMETPUYECKHX 3a/ad, HpPeroararolnx
HECKOJIbKO LI1aroB peleH s, €ClIi YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMme.

Pemrats npocreiiine reoMeTpUYECKUe 3aa4 Ha IPUMEHEHHUE BEKTOPHO-KOOPINHATHOIO METOAA.

Pemate 3amaum Ha J0Ka3aTenbCTBO MATEMAaTHYECKMX OTHOLIEHUM M HAXOXIACHUE T€OMETPUYECKUX
BEIMYMH 10 oOpa3laM WIM aJIropuTMaM, IMPUMEHSS H3BECTHbIE METOAbl INPU PEIIEHUH CTaHIapTHBIX
MaTEMaTHYECKHX 3aad.

[IpuMeHATH NpOCTEHIINE MPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKAIMOHHBIE CHCTEMBI IIPU
pEeLIeHUN CTEPEOMETPUYECKHX 3a]1a4.

[IpyBomuTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOAEC M KU3HH, PacCIO3HABaTh
IIPOSIBJIEHUE 3aKOHOB I'€OMETPHUU B UCKYCCTBE.

IIpuMeHsTh TNOJydYEHHBbIE 3HAHUS HAa IPAKTHKE: AHAIU3UPOBATH DPEAJIbHBIE CUTYallud U IPHUMEHSTH
U3Y4YEHHbIE IIOHATHSI B IIpoOLlECCE€ IIOMCKAa pEIIeHHUs MaTeMaTudeckd CcHOpMyIMpOBaHHONW MpPOOIEMBI,
MOJEIUPOBAaTh pealbHbIE CHUTyalluM Ha S3bIKE TIE€OMETPUHM, HCCIEN0BaTh IIOCTPOCHHBIE MOJCIN C
UCIOJb30BAHUEM T'€OMETPHUECKUX TMOHATHH M TeopeM, amlmapara ainreOpbl; pelaTtb NMpakTHYECKUe 3ajaud,
CBSA3aHHBIC C HAXO0XKICHUEM I'€OMETPUUECKUX BEIIMUUH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos D1eKTPOHHBIE
Ne HaunmeHoBaHMe pa3iesioB U Kontponbusie | TIpakTaveckme (uugposbIe)
n/m | TeM MPOrPaMMbl Bcero o0pa3oBaTejibHbIe
padoThI padoThI
pecypchbl
1 BBeneHue B cTepeoMeTpuio 10 Bubnmorexa OK
BEJICHUE B CT MeTpH
A P P https://m.edsoo.ru/1¢209¢37
[TpsiMble U MIIOCKOCTH B
) MPOCTPAHCTBE. 12 1 bubnuorexa [JOK
[TapannenbHOCTb NPSAMBIX U https://m.edsoo.ru/1¢209¢e37
IJIOCKOCTEMN
3 [lepieHAMKYIAPHOCTD 12 bubnuotexa [JOK
MPSIMBIX U TJIOCKOCTEH https://m.edsoo.ru/1c209e37
4 Yrubsl MeXay NpsSMBIMU U 10 | bubnuorexa [IOK
TIJIOCKOCTSIMU https://m.edsoo.ru/1¢209e37
bubmuoreka [{OK
5 M 11 1
HOTOTPaHHiH https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
6 O6bé 9 1
DEMEI MHOTOTPAHIHIOB https://m.edsoo.ru/1¢209e37
[ToBTOpEHME: ceueHus, bu6mmorexa [JOK
7 4 1
pPacCTOSTHUS U YTJIbI https://m.edsoo.ru/1¢209e37
OBILEE KOJIMYECTBO YACOB 68 5 0
10 [TPOT'PAMME
11 KUIIACC
KosmnuecTBo yacos D1eKTPOHHbIE
HaumeHoBaHue
Ne (uu¢ppossbie)
pa3aesioB U TeM Kontpoabubie | IlpakTuuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NporpamMmsbl padoTsbI padoThI
pecypcbl
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Tena BpameHus 24 brbmmorexa HOK
https://m.edsoo.ru/1¢209e37
. bubnuoreka [JOK
Ooneub Ten ? ! https://m.edsoo.ru/1¢209¢37
Bekrops! u
Koopzul/)IHaTH B 20 1 bubnmorexa LHOK
https://m.edsoo.ru/1¢209¢37
MIPOCTPAHCTBE
[ToBTOpEHME,
006o6mIeHME, 15 1 bubnuorexa [JOK
CHCTeMaTH3aIUs https://m.edsoo.ru/1¢209¢37
3HaHUHI
OBIIEE KOJIMYECTBO 68 3 0
YACOB I10 [TIPOTPAMME
INOYPOUYHOE IINIAHUPOBAHUE
10 KJIACC
N Kosmyecrso 1acos Nara DaexkTpoHHbIe HHPPOBBIE
- Tema YpPoOKa KOHTpOJILHbIe HpaKaneCKne 06pa3()BaTej[],H[,1e
n/n Bcero U3y4eHHust
padoThI padoThI pecypcesl
OCHOBHBIC ITOHSTHS
CTEPEOMETPHUU: TOUKA, TpsiMas,
IJIOCKOCTh, TIPOCTPAHCTBO.
IIpaBuna n3obpaxxeHus Ha 1 bubnuoreka [IOK
PHUCYHKaX: H300paskeHUs https://m.edsoo.ru/aecc77cd
IIJIOCKOCTEM, MapaJuIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka
ITonsTHs: nepecekaromecs
TUIOCKOCTH rfepecexarfmneca 1 Bubmiorexa LIOK
’ https://m.edsoo.ru/2d8a9¢99
npsiMasi ¥ II0CKOCTh
[TonsiTus: nepecekarouyecs 1 bu6mmoreka [IOK
IJIOCKOCTH, TePECeKarOITUeCs https://m.edsoo.ru/db685¢e73
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npsamas M mI0CKOCTb

3HAaKOMCTBO C

MHOTOTpaHHUKAMH,
4 H306pa§<eHHe MHOT'OTPaHHUKOB brbmiorexa HOK
https://m.edsoo.ru/a63959ed

Ha PUCYHKaXx, Ha
MIPOSKIIMOHHBIX YePTEIKAX
HavanbHble cBeneHus o kyoe u

5 NApaMUE, UX pa3BEPTKU U bubnmorexa [IOK
moenu. CedeHust https://m.edsoo.ru/b30dff38
MHOTOTPaHHUKOB
HavanbHbie cBeneHus o kyoe u

6 NApaMUE, UX pa3BEPTKU U bubnuoreka [IOK
Mmojienu. CedeHust https://m.edsoo.ru/3d8ffd32
MHOTOTPaHHUKOB
[Tonsitue 00 akcHOMaTHYECKOM

7 MOCTPOCHUU CTEPEOMETPHUH: bubnmnoreka [JOK
aKCHOMBI CTEPEOMETPUU U https://m.edsoo.ru/Occ5c4fe
CIIEJICTBUS U3 HUX
[TonsiTre 06 akCOMaTUYECKOM

2 MOCTPOEHUU CTEPEOMETPHHU: bubmuoreka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.1ru/239c8cb4
CJIEJICTBUS U3 HUX
[TonsiTHe 06 aKCHOMATHIECKOM

9 MOCTPOEHUH CTEPEOMETPHHU: bubmuorexka [JOK
AKCHOMBI CTEPEOMETPUH U https://m.eds00.ru/65¢6b106
CJIEJICTBUS U3 HUX
[TonsiTue 06 akCMOMATUYECKOM

10 IIOCTPOECHHUH CTEPEOMETPHH: bubnnorexa [HOK
AKCHOMBI CTEPEOMETPUH U https://m.edsoo.ru/258fc245
CJIEJICTBUS U3 HUX

1 B3aumHoe pacnonoxeHue bubnnorexa [JOK

MPSIMBIX B IPOCTPAHCTBE:

https://m.edsoo.ru/1a2520f6
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nepeceKarommecs,
napasuiesibHble U
CKPEIIMBAIOIINECS IPSIMbIE

[MapannenbHOCTh NPSMBIX U
TUIOCKOCTEH B MMPOCTPAHCTBE:

12 napajuiesibHbIe MPsIMbIE B Brbmorexa HOK
https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MapalIeIbHOCTb
TPEX MPSIMBIX
[MapannenbHOCTh NPSMBIX U
13 IIJIOCKOCTEM B IIPOCTPAHCTBE: bubnnorexa [JOK
[TapannenbHOCTb NPSMON U https://m.edsoo.ru/ee1d19b9
IJI0CKOCTH
14 VYIuIBl ¢ COHANPABIIEHHBIMU bubnuorexa [IOK
CTOpPOHAMHU https://m.eds00.ru/9f4071b9
15 Yron Mexay npsiMbIMU B bubmuoreka [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYroa Mexay NpsMbIMU B bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTD IIIOCKOCTEM: bubnuorexa [IOK
napasuiesbHbIe TUIOCKOCTH https://m.edsoo.ru/2e18f255
13 CaolicTBa mapauiesIbHbIX bubmuoteka [JOK
MJI0CKOCTEN https://m.edsoo.ru/e504d656
[Ipocreimme
19 IIPOCTPAHCTBEHHBIE (PUTYPHI HA bubnnorexa [JOK
IJIOCKOCTH: TETpa’p, KyoO, https://m.edsoo.ru/4a28dc02
napasJiesIenurne |
. bubimmoreka [IOK
20| Hocrpoerie ceerii https://m.edsoo.ru/1d434d0f
21 ITocTpoenue ceueHni bubamoteia LIOK
https://m.edsoo.ru/ec26fe5d
” KonTponbhas pabota no teme bubnnorexa [JOK

"[IpsiMbI€ ¥ TIJIOCKOCTH B

https://m.edsoo.ru/9a0a9%e56
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npocrtpancTse. [lapamnensHoCTh
MPSIMBIX U MJI0CKOCTEN"

[leprieHIUKYIAPHOCTD NMPSMOKN
U IJIOCKOCTH:

Bbu6nuoreka [JOK

23 MEPIICHIUKYISIPHBIE TIPSIMbIE B https://m.edsoo.ru/b19f6asd
MPOCTPAHCTBE
[Ipsimble mapasuienbHble U

24 HeIIDHeHI[I/IK}I/)HHpHLIe K bubmmorexa HOK
OCKOCTH https://m.edsoo.ru/0ac11¢c95
[IpsMble napanenbHble U

25 l'Ieppl'IeHI[I/IK}I/)J'IHpHLIe K bubmorexa OK

https://m.edsoo.ru/ba545966
IJIOCKOCTH

%6 [Ipu3Hak nepnesaAuKyIISIPHOCTH bubnnorexa [JOK
MPSAIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

7 [Ipu3Hak nepnesaAuKyISIpHOCTH bu6mumorexa [IOK
MPSIMOI U TUIOCKOCTH https://m.eds00.ru/79165d15

73 Teopema o npsiMoi bubmuoreka [JOK
MEePIEeHIUKYIISIPHOM IIIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsimoit bubnnorexa [JOK
MEePIEeHIUKYIISIPHOM MII0CKOCTH https://m.edsoo.ru/bd3745{8

30 Teopema o npssmoit bubnumorexa [IOK
NEPIIEHANKYISIPHON TIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprienAuKyISIp U HAKJIOHHBIE:

31 paccTosiHue OT TOUKH J10 bub6nuoreka [IOK
IJIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/33c477d3
IIPSIMOM 10 IIJIOCKOCTH
[leprienauKyIsIp U HAKJIOHHBIE!

1 paccTostHue OT TOYKH J0 bu6mmoreka [JOK
IJIOCKOCTH, PACCTOSTHUAE OT https://m.edsoo.ru/66fefadd
IPSIMOI1 10 TIOCKOCTH

13 [lepnieHIuKyIsIp U HAKIIOHHBIE: bubnnorexa [JOK

PaCCTOAHUE OT TOYKH 10

https://m.edsoo.ru/a5b7b8e3
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IJIOCKOCTH, PACCTOSHUE OT
MPSAIMOM A0 IJIOCKOCTH

[leprienAuKYISIp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKH 110

Bbu6nuoreka [JOK

34 TUIOCKOCTH, PACCTOSIHUE OT https://m.edsoo.ru/dbee22bc
MPSIMOM A0 IJIOCKOCTH
35 VYTIubl B IPOCTPAHCTBE: Yol bu6nuoreka [IOK
MEX]y IPSIMO U INIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHBIN yroJ, TUHEHHBII bubanorexa [HOK
yToJ IBYTPaHHOTO yIJia https://m.edsoo.ru/5fa0b3ce
JIByrpaHHBIN yroJ1, TUHEHHBII bubnnorexa [JOK
37
yTOJI IBYTPaHHOTO yTJia https://m.edsoo.ru/c7c777ed
[leprieHAUKYISIPHOCTH
ILUIOCKOCTEM: ITPU3HAK bubnmnoreka [JOK
38
MEePIECHIUKYISIPHOCTH JIBYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN
[leprieHAUKYISIPHOCTH
MJIOCKOCTEM: IPU3HAK bub6nuoreka [IOK
39
NEPIEHIUKYISIPHOCTH JBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN
[TepieHAMKYIAPHOCTD
40 TJIOCKOCTEH: TIPU3HAK bubmuoreka [JOK
MePIEeHIUKYIISIPHOCTH BYX https://m.edsoo.ru/ba75dc57
IIJIOCKOCTEN
A1 Teopema o Tpéx bubmuoreka [JOK
TepIEHINKYIIIpax https://m.edsoo.ru/e4972cdc
4 Teopema o Tpéx bubnuorexa [JOK
MEPIEeHIUKYISIpax https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx bubnmnoreka [JOK
NEPIEHIUKYISIpax https://m.eds00.1u/9f246736
44 KonTponbHas paborta no temam bubnnorexa [JOK

"TlepneHUKYJISIPHOCTD PSMBIX

https://m.edsoo.ru/5b971ef3
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U TiockocTe" u "YTiel Mex Iy
MPSIMBIMU U TJIOCKOCTSMU"

45

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIC 3JICMCHTBI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OI'PAHHUKH,
pa3BEpPTKAa MHOTOIPAaHHUKA

bu6mmoreka [{OK
https://m.edsoo.ru/2d24e873

46

[Ipu3ma: n-yronpHas npusma;
T'paHU ¥ OCHOBAHUS TPU3MBI,
npsiMasi ¥ HaKJIOHHAs TIPU3MBL;
OO0KOBas U NOJIHAs IOBEPXHOCTh
TIPU3MBI

bu6mmoreka [{OK
https://m.edsoo.ru/b4ad63ad

47

[Tapamenenunen,
IIPSIMOYTOJIbHBIN
napajuiesIenuIes U €ro
CBOMCTBA

bubmuoreka [JOK
https://m.edsoo.ru/8a7be683

48

[Inpamuna: n-yronbHas
NMpaMuia, TpaHu U OCHOBAaHUE
upaMu/ibl; O0KOBas U MOJHAS
MIOBEPXHOCTh TUPAMHU/IBL;
MpaBWIbHAS U yCeUEHHAs
nupamua

bubmnoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

[IpaBuibHBIE MHOIOIPaHHUKH:
MIOHSATHE NTPaBUIBHOTO
MHOTOTPaHHHKA; TIPaBUIIbHAS
Mpu3Ma 1 NnpaBuiIbHast
MMpaMK/ia; IpaBUIIbHAS
TpeyrojbHasi MUpaMuaa u
IIPaBUIIBHBIN TE€Tpasap; KyO

bu6mmorexa [IOK
https://m.eds00.ru/074c8865

50

[IpencrasieHue o NpaBUIBHBIX
MHOI'OrpaHHUKax: OKTasap,
JOAEKa’Ap U UKOCAdIP.

bu6mmorexa [IOK
https://m.edsoo.ru/a0fdd5Sbf
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CuMMeTpust B IPOCTPAHCTBE:
CUMMETpPHSI OTHOCUTEIEHO
TOYKH, MPSIMO#, TUIOCKOCTH.

51 DJIEeMEHThl CHMMETPHUH B bubmmorexa LOK
https://m.edsoo.ru/b9e¢777d9
nupamMuIax,
napasuieNenuneaax,
MPABWJIBHBIX MHOTOTPAaHHUKAX
Brruncienue 31eMeHTOB
52 MHOTOTPaHHUKOB: p&opa bubnmorexa LIOK
’ https://m.edsoo.ru/6¢dbecef
JaroHalu, yIJibl
[Tnomane 60xoBOI
MOBEPXHOCTH U MOJTHON
53 MOBEPXHOCTH MPSIMOI TPU3MBI, bubmuorexa [JOK
IJIOIAIb OCHOBAHUH, TeOpeMa https://m.edsoo.ru/37d84157
0 0OKOBOI TOBEPXHOCTH
IIPSAMOY IIPU3MBI
[Tmomane 60xoBOIM
MMOBEPXHOCTU U TTOBEPXHOCTHU
54 MPaBUILHON MTUPAMUIbI, bubmuoreka [JOK
Teopema O IIOMmAIu OOKOBOM https://m.edsoo.ru/5603e30b
IIOBEPXHOCTU yCCUEHHOU
MTAPAMH/TBI
55 KontponbHas paboTa mo teme bubmuorexa [JOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
N bubnuorexa [JOK
36 Honsmie 00 00bEme https://m.edsoo.ru/7ad0020b
57 O0BEM TUpaMUIbI bubmorexa [IOK
https://m.eds00.1ru/235171b3
. bu6mmoreka [IOK
58 | OOvéM mpaviei https://m.edsoo.ru/f47dfefd
59 O06bEM TUpaMuIbI bubmorexa HOK

https://m.edsoo.ru/79¢10312
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bu6mmoreka [IOK

60 OOBEM mHpamHE! ! https://m.edsoo.ru/2faadc3f
. bu6nuoreka [JOK
61 OObEm mpH3Me! ! https://m.eds00.ru/79853608
. bu6mmoreka [IOK
62 OObEM MpH3MEI ! https://m.edsoo.ru/1e053890
N bubnuorexka [JOK
63 OOBEM mpu3MEI ! https://m.edsoo0.ru/482d3{51
64 KonrponbHas pabora no Teme ) bubnuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpeHue, 0600IIEHNE
65 cUCcTeMaTu3alis 3HaHuH. | bu6mmoreka [JOK
[TocTpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHHUKE
[ToBTOpenue, o6o0IIEHNE
CHCTEeMaTH3alKs 3HAaHH.
Brruncnenue paccTOsSHUIM:
66 MEXKITY ):[ByMﬂpTquaMH oT 1 Bubmmorexa LIOK
. ’ https://m.edsoo.ru/f7792ba9
TOYKH JI0 TIPSIMOMA, OT TOYKH JIO
MIJIOCKOCTH, MEXK]TY
CKPEIIHUBAOIIUMUCS TTPSIMBIMU
67 HroroBas koHTposIbHAs paboTa 1 bubmorexa LOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHue, 06061IeHNE
CHCTEeMAaTH3aIlus 3HAHUI.
Brruncnenue yrios: Mex
68 CerHlI/IBaIOH_[ZIMI/IC}I Hpﬂl\i};MI/I 1 bubmmorexa [TOK
. ’ https://m.edsoo.ru/56765e8b
MeX1y IPSIMOH U MIIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YITIOB
MEXTy TUIOCKOCTSIMH
OBIIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME
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11 KUIIACC

KoaunuecTBo yacoB

DJIeKTPOHHbBIE N (ppoBbIE

Ne n/m Tema ypoka Kontpoasnbie | IlpakTnyeckue Hara o0pa3oBaTe/bHbIE
Bcero U3y4YeHUs
padoThI padoThI pecypcesl
1 Cdepa u map: neHTp, paanyc, AMameTp; 1 bubmmorexa [JOK
' IUIOIA/b TOBEPXHOCTHU Cephl https://m.edsoo.ru/0341bc2b
) Cdepa u map: neHTp, paanyc, AMameTp; |
' IJIOLIA/1b TIOBEPXHOCTHU Chepbl
Bzaumu aCIIOJI0KEHU
3. H;OCKOCOT?/IPKZC;)T:JIBf{aHeHj:I(f)):EIOJIC;IL K 1 brbmiorexa LIOK
’ https://m.edsoo.ru/bed12a43
cdepe; wromanb chepsl
Bsaumnoe pacnonoxenue chepst u
4. IUIOCKOCTH; KacaTeabHask INIOCKOCTh K 1
cdepe; momanb chepsl
5 N3obpaxenue cdepsl, 1mapa Ha MIOCKOCTH. | bubmuorexa [JOK
' Ceuenus mapa https://m.edsoo.ru/bcl 572
6 N3obpakenue cepsl, mapa Ha TNIOCKOCTH. 1
' Ceuenus mapa
Hunuuapuyeckas HOBEPXHOCTb,
7 o0pa3yromue MUIHHIPUIEeCKON | bubnmnoreka [JOK
' MOBEPXHOCTH, OCh LIMJIMHIPUIECKON https://m.eds00.ru/6054b8c1
HIOBEPXHOCTH
Hunuaapuyeckasi MOBEPXHOCTbD,
8. o0pasyronye UINHAPHYECKON 1
MOBEPXHOCTHU, OCh LIMJIMHIPUIECKON
MOBEPXHOCTH
WIMHJP: OCHOBaHUS U OOKOBas
0. EOBepxI}III())CTL, o0pa3yroas 1 och; IIOMAAb 1 Bubmiorexa LIOK
N N https://m.edsoo.ru/188f6216
OOKOBOM U MOJIHOM MOBEPXHOCTH
0. Hunmuaap: ocHOBaHUS M OOKOBast 1
MMOBEPXHOCTh, 00pa3yollas U 0Ch; MJIOMAAb
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OOKOBOM U MOJHON MOBEPXHOCTH

11.

N300pakeHne MIIMHIPA HA THIOCKOCTH.
PazpépTra nununHapa. CeueHus: LUIMHIpPA
(TII0CKOCTHIO, MapalJIeIbHON WU
NEepIEHINKYJISIPHON OCH LIWIMHIPA)

bubmuoreka [JOK
https://m.edsoo.ru/016e25¢eb

12.

N3o0paxenue muInHApPa Ha TIOCKOCTH.
PazBépTka unnunapa. CeueHus: HUIMHAPA
(TTOCKOCTHIO, MapalIeIbHON HITH
MepHEeHIUKYISIPHONM OCH IIHJIMH]IPA)

13.

Konunueckasi moBepXxHOCTb, 00pa3yroniue
KOHUYECKON MOBEPXHOCTH, OCh M BepIINHA
KOHUYECKOW MOBEPXHOCTHU

bu6nmoreka [IOK
https://m.edsoo.ru/c94ba09b

14.

Konnueckast moBepXHOCTh, 00pa3yromme
KOHHYECKOW MOBEPXHOCTH, OCh U BEPIIHHA
KOHHYECKOW TTOBEPXHOCTH

15.

Konyc: ocHOBaHue u BepIMHa,
o0pa3yroIiasi ¥ 0Ch; IIOMAas OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH

bubmmoreka [IOK
https://m.edso0.ru/897dd3b2

16.

Konyc: ocHOBaHue U BepIIUHA,
o0pa3yromiasi U 0Ch; IIOMAas OOKOBOI 1
IIOJIHOM ITOBEPXHOCTHU

17.

VY ceu€HHBIN KOHYC: 00pa3yollre U BbICOTA;
OCHOBaHUs U OOKOBasi TOBEPXHOCTh

bu6mmoreka [JOK
https://m.edsoo.ru/1468bab3

18.

VY ceu€HHbIN KOHYC: 00pa3ylollye U BbICOTa;
OCHOBaHHUS 1 OOKOBast ITOBEPXHOCTH

19.

N300pakenne KoHyca Ha MIOCKOCTH.
Pa3Béptka konyca. CeueHust KoOHyca
(TII0CKOCTHI0, MapaljIeNIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, TIPOXO/ISIIEH Yepe3 BEPIITUHY )

bu6mmoreka [IOK
https://m.edsoo.ru/Obdelbe8

20.

N3006pakeHne KOHyca Ha IUIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
(II0CKOCTBIO, ApaJIEIbBHOW OCHOBAHUIO, U



https://m.edsoo.ru/016e25eb
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MJI0CKOCTHIO, IPOXOIAIIEH Yepe3 BEPIIUHY)

Komb6unanus ten BpamieHus u

bubmmorexa [JOK

21 MHOTOT'PaHHUKOB https://m.edsoo.ru/3cefl10e5
. KoMOuHarnwst Ten BpameHus u
MHOTOTPaHHUKOB
MHororpasHMK, OIIMCAaHHBINA OKOJIO ChEphI;
23. chepa, BI:II/ICB,HHaSI B MHOT'OTPaHHUK I/I(Jb;I/IpB bubnmorexa LHOK
https://m.eds0o.ru/0b136158
TEJIO BpAICHUS
MHororpaHH#K, OMUCAaHHBINA OKOJIO chephl;
24. cdepa, BMcaHHast B MHOTOI'PAaHHUK UJIH B
TEJIO BpAICHUs
25, [Tonsitue 06 06BéMe. OCHOBHBIC CBOMCTBA bu6nmoreka [IOK
00BEMOB TN https://m.edsoo.ru/26a03tb7
2%, [Tonstue 06 06pEMe. OCHOBHBIE CBOMCTBA
00BEMOB TET
27. O0BéM UIMHIpa, KOHyCa bubmiorexa HOK
https://m.edsoo.ru/5513d87b
28. O0BEM IUIMHIPa, KOHYCa
" bubnuorexa [JOK
29. OOwem mapa n niomas, chepe! https://m.edsoo.ru/d189bde2
30. O06BEM mapa u miomaas chepsl
[TonoOHbIE TENa B MPOCTPAHCTBE.
31. COf)[THOHleHI/ISI Memiy HJII)oma;mMI/I bubnmorexa LOK
5 i https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMaMK MMOJOOHBIX TEI
[TomoOHbIE TeNa B IPOCTPAHCTBE.
32. CooTHoIIEHNS MeXTy IUIOIAIMU
MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI
3. KonTponbHas pabota o Temam "Tena bubnmnoreka [JOK
BpameHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
but6mmoreka [JOK
34, BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
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35.

BekTop Ha MI0CKOCTH ¥ B IPOCTPAHCTBE

36. CnoxeHue ¥ BbIUUTaHUE BEKTOPOB Bubmiorexa LIOK
https://m.edso0.ru/23{4f089
37. Cli0’)keHHe ¥ BBIYMTAaHUE BEKTOPOB Brbmrorexa LIOK
https://m.edsoo.ru/23f4{089
38. YMHOXEHHE BEKTOpa Ha YHCIIO bubmuoreia LIOK
https://m.edsoo.ru/dee379¢eb
39. YMHOKEHUE BEKTOPA HA YUCIIO
Pa3znosxeHnne BekTopa 1o Tpém
40. HEKOMILJIAHAPHBIM I1:e1<Top§M. [IpaBuno Bubmiorexa LIOK
https://m.edsoo.ru/a28fd74e
napasuienenumneaa
Pa3znosxenue BekTopa 1o Tpém
41. HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napaJuienenumneaa
Peienue 3aiau, cBA3aHHBIX €
42. HpHMeHeHH:M IIpaBUJI IEUCTBUH C bubmmorexa HOK
https://m.edsoo.ru/5a827900
BEKTOpaMHU
Pemenue 3aiay, cBsI3aHHBIX C
43, MIPUMEHEHUEM MPABUI ACHCTBUI C
BEKTOpaMHU
44 KoopanHaTHO-BEKTOPHBIN METOJ ITPU bubnnorexa [JOK
pelIeHUN TEOMETPUICCKUX 3a71a4 https://m.edsoo.ru/d3alfe30
45, KoopanHaTHO-BEeKTOPHBIN METO/ MPU
pelIeHUU TEOMETPUUECKUX 3a]1a4
[IpsimoyromibpHas cucreMa KOOpAUHAT B
46. HEOCTpiHCTBe. Koopaunats! BIZIiTopa. Bubmmorexa HOK
N https://m.edso00.ru/48db7058
[Ipocreiimune 3agaun B KOOpAUHATaX
[IpsimoyrosbHas cucreMa KOOpAUHAT B
47. npocTtpaHcTBe. KoopinHaThl BEKTOpAa.
[Ipocreiimue 3a1a4n B KOOpAXHATAX
48. VYron mexay BekTopamu. CKajasipHOE bubnuorexa [JOK



https://m.edsoo.ru/23f4f089
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IMPOU3BCACHUC BCKTOPOB

https://m.edsoo.ru/725effc4

49.

VYron mexay Bekropamu. CkansipHoe
IIPOU3BEICHNE BEKTOPOB

50.

VYron mexay Bekropamu. CKaasipHOE
MIPOU3BE/ICHNE BEKTOPOB

51.

Brluucienue yrioB Mex1y IpsIMbIMU U
IJIOCKOCTSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/8etbe78e

52.

Brruucnenue YIJIOB MEKAY MPSAMBIMHA U
IJIOCKOCTAMU

53.

Kontponbras padota mo Teme "BekTopsl u
KOOpJMHATHI B MPOCTpaHCTBE"

bu6mmorexa [IOK
https://m.edsoo.ru/77¢22fc5

54.

[ToBTOpeHnue, 06001IIEeHNE U
cucreMaTu3anus 3HaHui. OCHOBHBIE
¢urypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

bu6mmorexa [IOK
https://m.edsoo.ru/1780ba5sd

55.

[ToBTOpeHnue, 06001mIeHNE U
cucreMatTu3anuda sHaHui. OCHOBHEIE
¢burypsl, hakThl, TEOPEMBI Kypca
IJIAHUMETPUU

bu6mmoreka [IOK
https://m.edsoo0.ru/078cd184

56.

[ToBTOpeHnue, 06061IeHNE U
cucremMaru3anus 3HaHuil. OCHOBHBIC
¢burypsl, hakThl, TEOPEMBI Kypca
TUIAHUMETPUH

57.

[ToBTOpEeHUE, 0000IIEHNE 1
cuctemaTusaius 3HaHui. OCHOBHBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

58.

[ToBTOpEeHUE, 0000IIEHNE 1
cUcTeMaTU3alis 3HaHui. 3agaun
TUTAHUMETPUU M METOJIbI X PEIICHUS

bubnmoreka [IOK
https://m.edsoo0.ru/7491efe0

59.

[ToBTOpeHue, 0600mEeHNE 1
cUCTeMaTu3anys 3HaHui. 3agauyn

but6mmoreka [JOK
https://m.edsoo.ru/4dffda97
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IJIAHUMCTPHUU U MCTOABI UX PCIICHUA

60.

[ToBTOpEeHue, 06061IeHNE U
cUcTeEMAaTU3alis 3HaHUi. 3agaun
TUTAHUMETPUU F METOJIBI X PEIICHUS

61.

[ToBTOpEeHuEe, 0600mEHNE 1
cHUCTeMaTU3alys 3HaHu|. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHUS

62.

[ToBTOpenue, 0600IIEeHNE 1
cucreMaTu3anus 3HaHuH. OCHOBHEIC
(burypsl, GpakThl, TEOPEMBI Kypca
CTEPEOMETPUH

but6mmoreka [JOK
https://m.edsoo.ru/74b2ad91

63.

[ToBTOpenue, o6o0IIEHNE 1
cucreMaru3anuvia sHaHui. OCHOBHEIE
(burypsl, GpakTel, TEOPEMBI Kypca
CTEpEOMETPUH

64.

Nrorosas koHTposibHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/ec24dfc2

65.

[ToBTOpEeHue, 06061IeHNE U
cUCTEMAaTU3aIis 3HAHUH

bubmmoreka [JOK
https://m.edsoo.ru/f465d10e

66.

[ToBTOpeHue, 0600mIEeHNE 1
cUCTEeMaTU3allis 3HaHUH

67.

[ToBTOpeHnue, 0600ImIEeHNE U
crucTemMaTu3alus 3HaHUI

68.

[ToBTOpEeHUE, 0000IIEHNE 1
cUCTEMAaTU3aIis 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/74b2ad91
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https://m.edsoo.ru/f465d10e

MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOH
OBPA3OBATEJIbHOM ITPOI'PAMMBbBI

10 KJIACC
Kon . N
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM 00pa30oBaTe/ibHOMI
HIPOBEPHEMOTO NPOrpamMMBbI CpeHero oodmero o0pasoBaHus
pe3yJbTarTa
7 I'eomeTrpus
7.1 OnepupoBaTh MOHATUSMH: TOUYKA, MPSIMast, IIIOCKOCTh
75 [IpuMeHsSTh aKCHOMBI CTEPEOMETPUM U  CJHEACTBUS W3 HHUX TIPU  PELICHUU
' r€OMETPUYECKUX 3a]1a4
73 OnepupoBarh MNOHATHAMU: MNAPALIEIBHOCTh M MEPIEHAUKYJISAPHOCTh NPSIMBIX U
. IIJIOCKOCTEN
7.4 KnaccugummpoBars B3auMHOE PacloOKeHHE MPSIMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
OnepupoBaTh MNOHATUSMH: [JBYTPAaHHBIA Yroji, TpaHH JBYTPAaHHOIO Yyria, pedpo
7.5 JIByTPaHHOIO YIJia, JUHEWHBIN yrojl JBYrpaHHOIO yria, rpajycHas Mepa JABYTPAHHOI'O
yria
76 OnepupoBarh MOHATUSMH: MHOTOTPAHHUK, BBIMYKJIbIA M HEBBITYKIIbIII MHOTOTPaHHUK,
' 3JIEMEHTHl MHOTOI'PaHHUKA, IPABUIIbHBI MHOTOTPaHHUK
77 PacrioznaBaTh OCHOBHBIE BUAbI MHOI'OIPAaHHUKOB (MMpaMuAa, IpU3Ma, IpsIMOYTOJIbHbII
. napajuienenunesn, Kyo)
KnaccudunmpoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHHS [Uid  KJacCHU(HUKAIUU
7.8 (BBINTYKJIbIE U HEBBINTYKJIbIE MHOIOIPAaHHUKH, NPABUIbHBIE MHOTOI'PAaHHUKHU, NPSMBIE U
HAKJIOHHBIE MPU3MBI, TTapaJIeIeTUIIe IbI)
7.9 OnepupoBaTh NOHATUSIMU: CEKYyIIasi IJIOCKOCTh, CCUEHUE MHOTOTPAHHUKOB
710 OOBACHATP NPHUHLMIIBI TOCTPOEHUS CEYEHH MHOTOIPAaHHUKOB, HCHOJIb3Ys METOJ
' CJIEJIOB
11 CTpouTh cedeHUss MHOTOTPAaHHUKOB METOJ/IOM CJIE/IOB, BBIIOJIHATH (BBIHOCHBIE) TNIOCKHE
' YepTEeKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaXOXXACHHWE TEOMETPHUECKMX BEIMYMH 1O o00pasmam Wiu
anropuTMaM, TpPUMEHSS M3BECTHbIE AHAIUTUYECKHE METOAbl MpPU  pPELICHUU
7.12 CTaHJAPTHBIX MaTEeMaTHMYECKUX 3a/ad Ha BBIYUCICHHUE PACCTOSHUM MEXIy IBYMs
TOYKaMHU, OT TOYKH JO MPSIMOHM, OT TOYKHU 0 MJIOCKOCTH, MEXY CKPEIIUBAIOLIUMUCS
MPSIMBIMU
Pemate 3amaum Ha HaxXOXXACHHE TEOMETPHUECKMX BEIMYMH 1O o0pasnam Wiu
713 anropuT™MaM, NpPUMEHSs M3BECTHbIE AHAJIUTUYECKHE METOAbl MpPU  pPELICHUU

CTaHAApTHBIX MaTEMATHYCCKHUX 3aga4 Ha BBIYHCIICHUC YTJ10B MCKIAY

CKPCIIUBAOIIUMHUCS IIPAMBIMH, MCKIY HpHMOﬁ " IIOCKOCTBIO, MCKY IINIOCKOCTAMU,




JIBYI'PAaHHBIX YIJIOB

Boraucnars 00bEMBI 1 TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma, THPAMHIA)

7.14 C mpUMeHeHueM (HopMyI1, BBIYUCIATH COOTHOIICHUS MEXKIY IJIOMAAsIMHI TOBEPXHOCTEH,
00bEMaMU 1MOT00HBIX MHOTOTPAHHUKOB
715 OnepupoBaTh MOHATUSMU: CHUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCb M IUIOCKOCTH
' CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU UTYPBI
W3Bnekars, peoOpa3oBbIBATh u HWHTEPIPETUPOBATH uH(pOpMaLHIO 0
7.16 IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (Urypax, MPEACTaBICHHYI0 Ha 4YepTeXax U
PHUCYHKax
[Ipumensitb reomeTpuyeckue (akTbl Ui PEUICHUs CTEPEOMETPUUYECKUX 3ajad,
7.17 IIPEIIOJIaralolIMX HECKOJBKO IIaroB PEIICHUs, €CIIM YCJIOBUS NPUMEHEHUS 3aJaHbl B
sABHOU (opme
718 [TpumensTh mpocTeiiline NporpaMMHbIE CPEICTBA U JIEKTPOHHO-KOMMYHUKALMOHHbBIE
' CUCTEMBI MPU PEIICHUH CTePEOMETPHUECKUX 3a7a4
719 [IpuBoauTE MpUMEpPHl MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE U IKU3HH,
' pacrno3HaBaTh MPOSIBIIEHUE 3aKOHOB I'€OMETPUU B UICKYCCTBE
ITpuMeHsITh MOTyUYEHHBIE 3HAHMS HA NMPAKTHKE: aHAIW3UPOBATh PEAJIbHBIE CUTyallMd U
NPUMEHATh H3y4YeHHbIE IMOHATHS B TMPOLECCe IOUCKA pEHIeHUS MaTeMaTUYeCKu
720 cOpMyIMPOBaHHOW MPOOJIEMBI, MOAETUPOBATH peajbHBIE CHTyallud Ha S3bIKE
' reOMETPHUH, HMCCIEA0BATh MOCTPOCHHBIE MOJEIN C HCMIOJIb30BaHHEM TI'€OMETPHUUYECKUX
MOHATUI M TeopeM, ammapaTa aiareOphl, pemarb MPaKTUYeCKHe 3a/laud, CBSI3aHHBIC C
HAXO0X/IEHUEM T€OMETPUYECKUX BETNUHH
11 KJIACC
Kon N .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOM 00pa3oBaTe/IbHOM
MPOBEPHEMOTO NMPOrpaMMbl CpeHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTb  HNOHATHIMMU: IWIMHAPUYECKass  IIOBEPXHOCTD, oOpasyroriue
6.1 HWIMHIPUYECKON TMOBEPXHOCTH, UWIMHIpP, KOHUYECKas MOBEPXHOCTb, 00pasyromiue
KOHMYECKOW OBEPXHOCTH, KOHYC, ChepruecKkast TOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpameHus (IMIMHAP, KOHYC, cdepa U map)
6.3 OOBsACHATH CIOCOOBI OTYYSHUS TEJl BPALICHHUS
6.4 KnaccugunmpoBats B3auMHOE pacroioxkeHne cepbl U MIOCKOCTH
6.5 OnepupoBaTh MOHATUSAMHU: IAPOBOW CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CEIMEHTA,
' IapOBOM CJI0M, OCHOBAHKE IIAPOBOI0O CJIOSA, BHICOTA APOBOI0O CJIOSA, IIAPOBOM CEKTOP
6.6 Boeruncnsate 00bEMBI U TUIOIIAN TOBEPXHOCTEH TEJ BpallleHUs, TEOMETPUUECKHX TET C

npuUMeHeHueM (hopMy




OnepupoBaTh NOHATUSAMU: MHOTOTPaHHMK, BIIUCAHHBIM B cepy U OMUCAHHBIA OKOJIO

07 cdepsl, cdepa, BOUCAHHAS. B MHOTOT'PAaHHUK WM TEJIO BpallleHus
63 BbIuncnsaTe COOTHOLIEHUSI MEXKIY IUIOMIAIIMU MTOBEPXHOCTEH U 00bEMaMU MOIOOHBIX
' TeN
6.9 N3o00paxaTh n3ydaemble QUTypbl OT PYKH U C TPUMEHEHHUEM MPOCTHIX YEePTEKHBIX
' UHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (QUIYp:
. BUJ CBEPXY, COOKY, CHH3Y; CTPOUThH CEUCHHsI TeJI BPAILICHHS
W3Bnekars, UHTEPIPETHPOBATH u peoOpa3oBhIBATH uH(pOpMALIHIO 0
6.11 IIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, MpPeICTaBICHHYI0 Ha 4YepTexax H
PHUCYHKaxX
[IpumensiTb reomerpuueckre (akThl g pPEIIeHUS CTEPEeOMETPUYECKUX 3anad,
6.12 MIPEIOoJIaraloiuX HECKOJIbKO IIAroB PEIICHUs, €CIU YCJIOBUS MPUMEHEHHUS 3a/laHbl B
sABHOU (hopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE
6.14 BrInonHATE ACUCTBUS CIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKECHHS
. BEKTOpA Ha YHCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIaJal0T
6.15 [IpuMeHaTh paBUIIO MapaIeNICUIeIa IPU CI0KEHUN BEKTOPOB
OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOJYJIb
6.16 BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXIy BEKTOpaMHu,
CKaJISIpHOE MPOU3BEJICHIE BEKTOPOB, KOJUIMHEAPHbBIE M KOMILJIAHAPHBIE BEKTOPHI
Haxomuth cyMMy BEKTOPOB U TMPOU3BEACHHE BEKTOpAa HA YHUCIO, YTOJl MEXIY
6.17 BEKTOpaMH, CKAISIPHOE  NPOMU3BEACHUE,  PACKIAAbIBaTh  BEKTOP IO  JIBYM
HEKOJUJIMHEAPHBIM BEKTOpaM
6.18 3anaBath IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT
6.19 Pemarp mpocteiliine reoMeTpuueckue 3aJaud  Ha [PUMEHEHHE BEKTOPHO-
. KOOpJMHATHOI'O METOa
Pemarp 3amauM Ha J0Ka3aTeIbCTBO MaTEMaTHYECKMX OTHOLIEHUH W HaxOXKIEHHE
6.20 TEOMETPUUYECKUX BEIUYMH MO oOpaslaM WM alropuTMaM, NPUMEHsSsS H3BECTHBIC
METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4
691 [IpuMeHnaTh npocTelme TporpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHbIE
' CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3a7a4
6.22 [TpuBoauTh TpHUMEpbl MaTEeMATHYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U KHU3HH,
' pacrno3HaBaTh MPOSIBIIEHNE 3aKOHOB T€OMETPUU B UICKYCCTBE
[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPAKTHUKE: aHATM3UPOBATh PEalIbHbIe CUTYaIlMH U
6.23 MPUMEHATh W3YUYEHHBIE TIOHSATHS B TIPOILIECCE TOMCKA PEIIEHUsS MaTeMaTH4eCKH

chopMyIMPOBaHHON MpPOOJIEMBI, MOJEIUPOBATh pEAIbHbIE CUTyallMd Ha S3bIKE

reoMeTprun, MUCCICAOBATL IMOCTPOCHHLIC MOJACIN C HCIIOJIB30BAHHUEM TI'COMETPUUCCKHUX




MOHSTUM W TEOpeM, almnapara anreOpbl, pelaTh NPaKTUYECKUE 3aJaud, CBS3aHHBIE C

HaXO0XXIACHHUEM I'COMCTPUUCCKUX BCIINYUH

IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

I'eomerpus

7.1

OcHOBHbIE TOHATUS CTepeoMeTpuu. Touka, mpsiMasi, MJIOCKOCTb, MpOCcTpaHCTBO. IloHsTHe 00

AKCHOMATHUYCCKOM IMOCTPOCHUU CTCPCOMCETPHUUN: AKCUOMBI CTCPCOMCTPUUN U CIICACTBUA U3 HHUX

7.2

B3aumHoe pacnonoxeHue TMpsMBIX B TMPOCTPAHCTBE: IEpPECEKAOIIUEcs, MapayiebHbIE HU
cKpemuBampomuecss mnpsMble. [lapaienbHOCT MNpPsAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napasuiesibHble IpsSMbIE B IPOCTPAHCTBE, MAPAJUIETbHOCTD TPEX MPSIMbIX, MapalIeIbHOCTh MPSMOM
U INIOCKOCTHU. YTIIBI C COHAINIpaBJICHHBIMU CTOPOHAMMU, YI'OJI MCXKIAY HNPAMBIMUA B MPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTEN: MapaJlIeIbHbIE MJIOCKOCTH, CBOMCTBA MapauIeNbHBIX IJIOCKOCTEMH.
[IpocTeiimme mpocTpaHCTBEHHBIE (UIYpbl Ha IUIOCKOCTH: TeTpadJp, KyO, mapaiienenurnes,

MOCTPOEHUE CEUCHUI

7.3

[lepnieHIUKYASIPHOCTh MPSMOM M IUIOCKOCTH: MEPHNEHIUKYJISPHBIE IpPSIMbIE B NPOCTPAHCTBE,
IpsIMBIE TIApaJUICJIbHBIE W IEPHEHAUKYISPHbIE K IUIOCKOCTH, MPU3HAK MEPIEHAUKYJISPHOCTU
MPSIMOM U IIOCKOCTH, TEOpPEMA O IPSIMOU MEPNEHIUKYISAPHON IIIOCKOCTH. YTIIBI B IPOCTPAHCTBE:!
yroja MeXAy NpsAMOHW M IUIOCKOCTBIO, ABYTPAHHBIM YroJ, JIMHEWHBIA yroj ABYTPAHHOIO YIJIA.
[leprieHauKyIsp M HAKIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSTHUE OT MPSMOU 10
IUIOCKOCTH, TpOeKUUss (GUrypbl Ha IUIOCKOCTb. [leprneHAuKyIsIpHOCTh IUIOCKOCTEH: MpHU3HAK

MEPIEHIUKYISIPHOCTH ABYX IUTOCKOCTEN. Teopema o TpEX nmeprneHIuKysapax

7.4

IlonsaTue MHOIr'OrpaHHvKka, OCHOBHBLIC 3J3JICMCHTbBI MHOTI'OI'PAHHHKA, BBIIIYKIJIBIC W HCEBBIITYKIIBIC
MHOTI'OI'paHHUKH, pa3BépTKa MHOTI'OrpaHHUKA. HpI/I3MaZ n-yrojibHas Ipu3sma, 'paHd U OCHOBAHUA
IOpHU3MbI, TIpsAMasd W HAKJIOHHAsA INPU3SMBI, OoxoBasg M IIOJHAS IMOBCPXHOCTh IPU3MBI.
Hapannenem/lnez[, HpHMOYFOHBHLIﬁ nmapamuiCiacnuiea mu €ro CBOMMCTBA. HI/IpaMI/I,Z[a: n-yroJibHagd
nupamMuyjia, IpaHd W OCHOBAHHWEC IMHUPAMUIBI, OoKkOBasg H IOJHAA IMOBCPXHOCTh IMHUPaAMUIBI,
IIpaBUjJIbHad H yceqéHHaﬂ nupamMuaa. DneMeHTEI NpusMbl W IIHUpPAMHOBI. HpaBI/IJ'IBHLIC
MHOI'OIrpaHHUKH: TIOHATHUC IIPABHUIJIIBHOTO MHOI'OIpaHHUKA, IMpaBUJIbHAA IIpU3Ma W IpaBUJIbHAA
ImupamMuJia, npaBuijibHas TpCyrojibHas IupaMmuja U HpaBI/IJIBHLIﬁ TeTPpA AP, Ky'6 HpeHCTaBHCHHC ()
IMPaBUJIBHBIX MHOI'OI'paHHUKAaxX: OKTasJaAp, AOACKA3Ap W HKOCA3APYTIHUe CeueHus MMpU3Mbl U

IMUpaMUuIbl

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCTPHUA OTHOCUTCIBHO TOYKH, HpHMOﬁ, IUIOCKOCTH. DJIEMEHTHI

CUMMCTPUH B IIUpaMUiaXx, MapajICJICOUIICAax, IIPaBUIbHBIX MHOT'OI'PAHHUKAX

7.6

Brruncnenue »5€eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHand, yrasl. [lnomans OGOKOBOMA

TMOBEPXHOCTH M TOJTHOW TMOBEPXHOCTH MPSMON MPU3MBI, TUIONIAh OCHOBAHUMN, TeOpeMa 0 OOKOBOM




HOBEPXHOCTU NpsAMOM mpu3Mbl. [lnomans OOKOBOM NMOBEPXHOCTH W MOBEPXHOCTH MPaBUIBLHOU
MUpPaMUJIBI, TEOpeMa O Momaau yceu€HHoi nupamusl. [lonstue 06 o0béme. OOBbEM MUPaMUTIBL,

IIPU3MBI

7.7

[MomoOHubIe Tenma B mpocTpaHcTBe. COOTHOLICHHUS MEXIY IUIOMIAISIMH MOBEPXHOCTEH, 00bEMaMu

IMOAOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunmuuapudeckass  MOBEPXHOCTb,  0OOpasyiolue  IHIUHIPUYECKOW  MOBEPXHOCTH,  OCh
UWIMHIPUYECKON MmoBepxHocTU. L{uamHap: ocHOBaHUSA M OOKOBas MOBEPXHOCTh, OOpasyromas u

0Cb, IJIOMIa1b OOKOBOM U MOJHOW TTOBEPXHOCTH

6.2

Konnueckas IMMOBCPXHOCTD, 06pa3y}01une KOHHYECKOM TOBCPXHOCTU, OCb U BCPIINHA KOHHYECKOM
ITOBCPXHOCTHU. KOHYCZ OCHOBAHHC W BCpIIIMHA, 06p33}7IOH_[8.H Hn OCh, IJIOIaadb OOKOBOI M MOJHOM

MMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIoIIHe 1 BBICOTA, OCHOBAHMSI 1 OOKOBasi IOBEPXHOCTH

6.3

Chepa u map: neHtp, paauyc, IuUameTp, IUIOMAAb MOBepXHOCTU cdepbl. B3aumHoe

pacnosioxkeHue cepbl U MI0CKOCTH, KacaTellbHas INIOCKOCTb K cdepe, MIoIaas chepbl

6.4

N3o0pakenue Ten BpamieHus Ha I0CKoCcTH. Pa3BépTka nuimmHapa 1 KOHyca

6.5

KoMOunanmu Tten BpamieHHsi ¥ MHOTOTPAHHUKOB. MHOTOrpaHHHUK, ONHCAaHHBIM OKOJIO cdepsl,

cq)epa, BIIMCAHHAs B MHOI'OI'PaHHUK, UJIW TCJIO BpalllCHUSA

6.6

[Tonsatue 06 o6bvEMe. OcHOBHBIE CBOHCTBa 00BEMOB Tell. Teopema 00 00bEME TPSIMOYTOIBHOTO

napayuienenunena u cieactsus u3 He€. OO0bEM mumuHApa, kKoHyca. OOBEM mapa W IMIOMAdb

cdepbl

6.7

HOI[06HBIC TCJIa B MIPOCTPAHCTBC. CooTHOIICHUS MCKAY IUIOIIaAsIMU HOBerHOCTeﬁ, 00BEMaMH

MOIOOHBIX TEN

6.8

CeueHus HUJInHApa (napanneﬂbHo U HCPHCHAUKYIAPHO OCI/I), CCUCHUSA KOHYCa (napannenLHoe

OCHOBAHUIO U MPOXO/sIlee Yepe3 BEPIIUHY ), CEUSHUS [1apa

6.9

Bektop Ha mimockoctd u B mpocTpaHcTBe. ClOKEHHWE M BBIUMTAHUE BEKTOPOB. YMHOXKCHHE
BeKTOpa Ha uyucio. Pa3noxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IIpaBuio

napajuienenunena. Pemenue 3anad, CBI3aHHBIX C IPUMEHEHUEM IPaBWII JEHCTBUM ¢ BEKTOpaMH

6.10

[IpssmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. KoopaunaTtel Bektopa. IIpocreimme
3aJaud B KOOpAMHATaX. YTrol MexAay Bekropamu. CkalasgpHOe IPOU3BEICHHUE BEKTOPOB.
Bolunicnenue yrioB Mexay HOpsMBIMH M IUIOCKOCTSAMH. KoOOpAMHATHO-BEKTOPHBIH METOH IpH

PCHICHHUU I'COMCTPUICCKUX 3aaa4

IMPOBEPSEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOIT'PAMMBI CPEJHEI'O OBIIIET'O OGPA3OBAHUA

Kon

NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TpeGOBaHMS K MPEAMETHBIM Pe3yJibTATaM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus




Bnamenme wmeromamMu JI0OKa3aTEeNbCTB, AalNTOPUTMAMM pEIICHHsS 3a/1ad, YyMEHHE
(bopMyIUpOBaTE M ONEPHPOBATH IMOHATHSIMHU: OIpPEACICHUE, aKCHOMa, Teopema,
CIIEZICTBHE, CBOWCTBO, TPHU3HAK, [0KAa3aTeIbCTBO, PABHOCHIBHBIC (DOPMYIUPOBKH;
NPUMEHATh UX; YMEHHE (POPMYIIUPOBATH OOPATHOE U MPOTHUBOIIOJIOKHOE YTBEPIKICHUE,
NPUBOANUTh TPUMEPHI M KOHTPIPHUMEPBI, HCIOIB30BATH METOJ MaTeMaTHYECKOU
MHIKIINH; TIPOBOJUTH J0OKa3aTelIbHbIE PACCY)KJICHUS NPH PEIICHUH 3a/ad, OLCHUBATh
JIOTHYECKYIO TPAaBHIBHOCTh PACCY)KICHHWW; YMEHHE OIEepPHUpPOBATH MOHATHIMH:
MHOXXECTBO, ITOJMHOKECTBO, OIEPAIllMM HaJ] MHOXXECTBAMH; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHO)KECTBEHHBIH arnmapar JJIsi OMMCaHUs PeaibHBIX MPOIECCOB U SBJICHUN H
Opy pEUIeHWH 3a1a4, B TOM 4YHCIE€ W3 JAPYTMX YYeOHBIX MpPEAMETOB; YMEHHE
OTIEepPUPOBATh MOHATUAMH: Tpad, CBA3HBIA rpad, AepeBo, IHKI, Tpad Ha MIOCKOCTH;
yYMEHHE 33/1aBaTh M OMHUCHIBATH Tpadbl pa3IMYHBIMU CIIOCOOAMMU; MCIOIB30BaTh Tpadbl

IIpU pELICHNH 3a]a4

YMmenune OIICpHUPOBATH IMOHATHAMHU: HATYypaJlbHOC YHUCIO, LEJIOC YUCIIO, CTCICHbL C
IENbIM TIOKa3aTelleM, KOPEHb HAaTypallbHOW CTENeHH, CTENeHb C paIlOHAIEHBIM
II0Ka3aTcClI€EM, CTCIICHBb C [[ef/'ICTBHTGHBHBIM IIOKa3aTcJIEM, JIOI‘apI/I(bM qucia, CHHYC,
KOCHHYC ¥ TaHT'€HC IMPOU3BOJIBHOTO YUCIIA, OCTATOK 110 MOJYJIIO, PAllHOHAIBHOE YUCIIO,
HpparuOHAJILHOC qucio, MHO>XECTBaA HaTypaJIbHbIX, OeabIX, pallnOHAJIbHBIX,
JNEUCTBUTEIFHBIX YUCENl; YMEHHE WCIOJIb30BaTh MPHU3HAKH JEIMMOCTH, HAMMEHBIIHN
o0ImuMi nenuTenb U HauMeHblee obliee KpaTHOe, arOpUTM EBKIMIa mpu peueHun
3aja4; 3HAKOMCTBO C Pa3IMYHBIMHU TMO3WIIMOHHBIMH CHUCTEMaMH CYHCIICHUS; YMEHHE
BBIIIOJIHSITH, BBIYUCIICHHE 3HAYCHUU U Hp606p330BaHI/ISI BBIpa)KeHI/Iﬁ CO CTCIICHAMHU U
norapudmamu, MpeoOpa3oBaHUs  JAPOOHO-PAITMOHAIBHBIX  BBIPAXKEHUH; yMEHUE
OIICPpHUPOBATH IIOHATUAMMU: II0CJICA0BATCIIbHOCTD, apI/I(I)MeTI/I‘-IeCKaH rnporpeccusd,
reoMeTpHYECcKasi MPOrpeccHsi, OECKOHEYHO YOBIBAIOIIAs TEOMETPHUYECKAs MPOTPECCHS;
YMCHHUC 3a/laBaTb HNOCICAOBATCIBHOCTH, B TOM YHCJIC C MOMOLIBIO PCKYPPCHTHBIX
dbopMys; yMEHHE OIEpPHPOBATh MOHATUSMH: KOMIUICKCHOE YHCIIO, CONPSHKEHHBIC
KOMIUICKCHBIE YHCIa, MOJAYJb M apryMEHT KOMIUIEKCHOrO 4YHcia, ¢Gopma 3amucu
KOMIUTEKCHBIX 4YHCeN (reoMeTpuueckas, TPUTOHOMETpUYECKas M airedpandeckas);
yMETh TPOU3BOAUTH apU(PMETUYECKHE JCUCTBUS C KOMIUICKCHBIMH YHCIIAMH;
IMPUBOJAUTHE MPHUMEPHI UCIIOJIB30BAHUSA KOMINJICKCHBIX YHUCCII; ONCPHUPOBATH IMOHATHAMMU:

MaTpula 2X2m 3X3, OIIPCACIIUTCIIb MATPHUILIBI, l"eOMeTpI/I‘-IGCKI/Iﬁ CMBICJI OIIPCACIIUTCIIA

YMeHnue onepupoBaTh NOHATUAMU: PALlMOHAJIBHBIE, HPPALMOHAIIBHBIE, TIOKA3aTEIIBHBIE,
CTENEHHbIE, JIorapupMUUecKue, TPUTOHOMETPUYECKUE YPaBHEHUSI M HEPABEHCTBA, MX
CUCTEMBI; yMEHUE  OIEPUPOBATH  IMOHATUAMU:  TOXKAECTBO,  TOXKIACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YypaBHEHUH U HEPABEHCTB,
PaBHOCWJIBHOCTb YpaBHEHHWI, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEPAaBEHCTBA W CHUCTEMBbI C TMOMOLIBIO DPA3IUYHBIX IMPUEMOB; pPEIIATh YpPABHEHUS,

HCPAaBCHCTBA MW CUCTEMbI C IAPaAMCTPOM; MNPHUMCHATH YpPAaBHCHHA, HCPABCHCTBA, HX




CHUCTCMBI IJId pCHICHUSA MAaTCMATUUYCCKUX 3a1ad U 3aJa4 U3 pas3IMdHbIX obOnacreit HAayKH

W peATbHOU KU3HU

VYMeHue omnepupoBaTh MOHATUSMH: (QYHKIUS, YETHOCTH (YHKIHH, MEPUOTUYHOCTD
(GYyHKINH, OTPAaHUYEHHOCTD (D)YHKIIMHA, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM (DYyHKIIHH,
HauOoNpllee W HauMEHbIIee 3HA4YeHUS (YHKIMM Ha TPOMEXKYTKE, HeTpepbIBHAS
¢byHKIMsA, acUMNTOTHI rpaduka (QyHKUIUH, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIIHH,
TeOMETPUYECKUI M (PU3MUECKUI CMBICI MPOU3BOIHOM, IIEpBOOOpa3Hasi, ONpeIeIEHHBIH
WHTETpaj, yYMEHHE HaxXOJUTb AaCUMNOTOTHl Tpaduka (YHKIMH; YMEHHE BBIUYHCIATH
NPOU3BOAHBIE CYMMBI, IIPOM3BEICHUS, YACTHOIO M KOMIIO3MIMHU (DYHKIMH, HAXOIUThH
ypaBHEHHE KacaTenbHOW K rpaduky (QYHKIMH; YMEHHE HaxXOIHWTh MPOU3BOJHBIC
AIIEMEHTApHBIX (DYHKIMH; yMEHHE HCIOJIb30BaTh MPOU3BOJHYIO IJISi HCCIIEIOBAHHS
GyHKUMHA, HAXOMUTh HAWOOJNBIINE M HAWMEHBIINE 3HAYEHUS (QYHKUUN; CTPOUTH
rpaguky MHOTOWIEHOB C WCIIOJIb30BAHMEM ammapaTa MaTeMaTH4ecKOro aHajIH3a;
NPUMEHATh MPOU3BOJHYIO JJISi HAXO0XIEHHUS HAWIYUIIEero PEHICHUs B MPUKIAJHBIX, B
TOM YHCIIE COIMAIBHO-3KOHOMHYECKUX U (U3MUYECKHUX 3a]adax; HaXOANUTh IUIOMAAN H
00bEMBI  (UTY C TOMOINBIO HMHTErpajia; MPHUBOAMTH TNPUMEPHl MaTEMAaTUYECKOTO

MOJIETTUPOBAHUS C MOMOIIBIO U depeHIIHaTbHBIX YpaBHEHU N

YMeHue ornepupoBaTh NOHATUSAMU: Tpaduk GyHKIHUH, oOpaTHas QYHKIIHS, KOMITO3HUIIHS
¢byHKuMd, nuHeHas QyHKIUSA, KBaapaTUyHas (QYHKUUS, paluoHaIbHAs (QYHKIHA,
cTereHHast GYHKIINsS, TPUTOHOMETpUIECKHe (PYHKIIUH, OOpaTHBIE TPUTOHOMETPUIECKHE
¢GyHKIMH, TIOKa3aTenbHas U Jorapupmuueckas (QyHKIHH; YMEHHE CTPOHUTH rpaduku
M3YYEHHBIX (YHKIIUH, BBIOJHATH peoOpa3oBaHus rpaduKOB (PYHKIIHIA, UCIIOIb30BATh
rpaduKy Uil U3Y4YEHHUs MPOLIECCOB M 3aBUCHUMOCTEH, MPU PEIICHUH 3ajad U3 APYTUX
Y4eOHBIX TPEJAMETOB U 3aJad W3 peajbHON KHU3HH, BBIpaXaTh (HopMylIamMu
3aBHCUMOCTH MEXIY BEJIMUYMHAMM; MCIIOJIB30BaTh CBOMCTBA M Tpauku (YHKUUN i
pelieHusi ypaBHEHWH, HEpaBeHCTB H 3aJad C [apaMeTpamu;, H300pakaTb Ha

KOOpI[HHaTHOﬁ IIJIOCKOCTH MHOXXECCTBA peI_HCHI/Iﬁ ypaBHeHHﬁ, HCPAaBCHCTB U UX CUCTCM

YMeHue pemiats TeKCTOBBIE 337]a4i Pa3HBIX THIIOB (B TOM YKCJIE€ HA MPOLEHTHI, 10U U
YacTH, Ha JBIKEHUE, padOoTy, CTOMMOCTh TOBAapOB M yCIIyT, HAJIOTH, 3aJja4l U3 00JIacTH
yOpaBlIeHUS JUYHBIMH U CEMEWHBIMU (PUHAHCAMHU); COCTABISTH BBIPAXKECHHUS,
ypaBHEHHS, HEPABEHCTBA U UX CHUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIIEI0BATh MOJYyUYeHHOE
pelleHre ¥ OIEHMBAaTh MPaBIOMOJO0OHOCTh pPE3yJIbTaTOB, yMEHHE MOJEIUPOBAThH
peajbHBIC CHUTYyallMM Ha $3bIKE MATEMAaTHUKH; COCTAaBJSITh BBIPAKECHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBI M0 YCIOBHIO 3a/1a4H, UCCIEA0BATh MOCTPOSHHBIE MOJEIH C

HCII0JIb30BaHUEM ammapara ajreOpbl, HHTEPIPETUPOBATH MOIYUEHHbIN pe3yibTaT

YMeHue oneprupoBaTh MOHATUSIMU: CPEeIHEE apuPMETHIECKOE, MeTMaHa, HANOOIIbIIee 1
HauMEHbIlIee 3HAYEHUs, pa3Max, AUCIEPCHs, CTAHIAPTHOE OTKJIOHEHHE YHCIIOBOIO

Habopa; yMeHHe H3BJEKaTh, HMHTEPIPETHPOBATh WH(GOPMAIHMIO, TPEACTABICHHYIO B




Ta0JIMIax, Ha AuarpaMMax, rpadukax, OTpaKaroIlyi0 CBONCTBA PEATbHBIX MPOIECCOB U
SIBIICHUH; TIPECTABISTh UH(POPMALIMIO C MTOMOIIBIO0 TAOIUI M TUArPaMM; UCCIEI0BATh
CTaTHCTUYCCKUE JIaHHBIC, B TOM 4YHUCJIC C NMPUMCHCHHEM TpadUiYecKUX METOJOB U
ANEKTPOHHBIX CPEICTB; TIpaduueckd HCCIeIOBaTh COBMECTHBIC HAONIONEHUS C

IIOMOILBIO AMarpaMM PacCEUBAHMS U JIMHEWHON PETpeCCUuu

YMeHue omnepupoBaTh NOHATHSAMH: CIYYalHBIH ONBIT M CIIy4ailHOE COOBITHE,
BEPOSATHOCTh  CIIly4allHOro  COOBITUS; YMEHHE  BBIYMCIATH  BEPOSTHOCTH  C
UCTOJNBb30BAHUEM TpaQUUECKUX METOJOB; MNPUMEHATH (OPMYIBI CIOXKEHUS U
YMHOXKEHUSI BepoATHOCTeH, (GopMyidy MOJHOM BeposSTHOCTH, (opmyiy bephymm,
KOMOUHATOpHbIE (DaKThl W (OPMYIIBI; OICHUBATH BEPOSITHOCTU PEANBbHBIX COOBITHIA;
YMEHHE  ONEepUpOBaTh  MOHATUAMHU:  CllydyaliHass ~ BEJIMYUHA,  pacIpelesieHHe
BEPOSTHOCTEM, MAaTEMaTHUUECKOE OXUAAHUE, JUCIEPCHs] U CTaHJAPTHOE OTKIOHEHHE
CllyuallHOM BEJIMYUHBI, (DYHKIUM pPACHpelesieHUs] W IJIOTHOCTH PAaBHOMEPHOTIO,
[IOKA3aTeIbHOIO M HOPMAJIBHOTO pACHpElElCHU; YyMEHHME HCII0Jb30BaTh CBOMCTBA
U3YyYEHHBIX DPACIPECNICHUI Ul pelIeHus 3a/ad; 3HAKOMCTBO C IMOHATUSAMH: 3aKOH
OOJIBIINX YHUCEN, METOABI BHIOOPOUHBIX HCCIICOBAHUM; YMEHUE MPUBOAUTH MPUMEPHI
IPOSIBIEHUS] 3aKOHA OOJIBIIMX 4YHMCENT B HPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;
YMEHHE ONEPUPOBATh NOHATUAMU: COYETAHUE, IEPECTAHOBKA, YUCIIO COUYETAHUI, YUCIIO
MepecTaHoBOK; OWHOM HpBIOTOHA; yMeHHE NpPHUMEHSATh KOMOWHATOpHBIC (aKThI |
paccyXaeHHus JUIsl peIIeHUs] 3ajad; OICHHWBAaTh BEPOSTHOCTH pEAbHBIX COOBITHIA;

COCTaBJISITh BEPOSATHOCTHYIO MOJIEb U MHTEPIIPETUPOBATH MOIYUYCHHBIN pe3yIbTaT

YMenue onepupoBaTh NOHATUAMU: TOUKA, MPsMas, IIIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jdyd, BEJMYMHA YyIja, IUIOCKMM YroJl, JABYIPaHHBIM yros, TpEXTpaHHBIA Yrod,
CKpEIMBAIOIIMECS TMpsAMble, MAapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh MpPSIMBIX U
IUIOCKOCTEH, YroJl MEKAY MPSAMBIMH, YTOJI MEKIY NPAMON U INIOCKOCTBIO, YTOJI MEKIY
IUIOCKOCTSIMU, PAcCTOSIHWE OT TOYKHM [0 IJIOCKOCTH, PACCTOSHUE MEXAY NpPSIMbIMHU,
paccTossHUE MEXAy IUIOCKOCTSIMH; YMEHHME MWCIIONb30BaThb IPU PEIICHUN 3anady
M3y4YeHHbIE (DAKThl U TEOPEMbI IUNIAHUMETPUHU; YMEHHUE OLCHUBATh pa3Mepbl 0ObEKTOB
OKpYKaoOIIEro MUpa; CTPOUTh MAaTEMATUYECKNUE MOJENH C TIOMOIIBIO T€OMETPUUECKHUX

MOHATUH U BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMHU NPAKTHUYCCKUC 3a1a4n
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YMenue onepupoBaTh NOHIATUSIMHU: IJIOLAAb GUTYPBI, 00BEM (DUTYpBI, MHOTOTPAHHUK,
NIPaBUJIbHBIN MHOTOTPaHHUK, CEYEHHE MHOTOIpaHHMKa, Ky0, Mapajuiesenumes, npusma,
nupamMuia, GUrypa u moBEpXHOCTh BpALICHHS, IWIMHAP, KOHYC, Iap, cdepa, miomanb
cdepsl, IIOIMAAb MOBEPXHOCTH MUPAMU/BI, IPU3MBI, KOHYCa, IUIMHIPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TMapajieNienuiea, TUpaMu/pl, MPU3Mbl, IWIMHIpPA, KOHyca, Ilapa,
pa3BEPTKa IOBEPXHOCTH, CEYECHMs KOHYCa W LWIMHAPA, IapaJUICIbHBIE OCH WU
OCHOBAHHIO, CEYEHME IlIapa, IJIOCKOCTh, Kacawoolascs cdepbl, LIUIUHAPA, KOHYCA;

YMCHHE CTPOUTH CCUCHHUEC MHOI'OI'paHHHUKA, I/I306pa)KaTB MHOTI'OI'PaHHHUKH, (1)I/Il"prI n




IMOBEPXHOCTH BPALICHHUSI, UX CEUEHHS], B TOM YHUCJIE C TOMOIIBIO JIEKTPOHHBIX CPEACTB;
yMEHHE  TNPUMEHSATh  CBOMCTBA  TIEOMETPHUYECKHX  (UTYp,  CAMOCTOATEIHHO
(bopMyJIHPOBATH OIPEICICHIS N3y9aeMbIX (PUTyp, BEIIBUTATh TUIIOTE3HI O CBOMCTBAX U
MpHU3HAKaX TeOMETPUYECKHX (UTYp, OOOCHOBBIBATH WIIM OMNPOBEPraTh MX; yMEHHE
MPOBOANTh Kimaccuukamuio (UTYp TIO pa3IUYHBIM — TPHU3HAKAM, BBIIIOJHSTH

HCO6XOI[I/IMLIC JOIOJHHUTCIIbHBIC ITIOCTPOCHUA
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YMeHue onepupoBaTh MOHATUSIMH: JIBHDKEHHE B TIPOCTPAHCTBE, MapajUIeIIbHBINA
MEPEeHOC, CUMMETPUS Ha IUIOCKOCTH M B IPOCTPAHCTBE, MOBOPOT, NMpeoOpa3oBaHME
nmoao0us1, mogoOHbIe (PUTYPHI; YMEHHE pAaclo3HaBaTh pPaBHBIC M MOJIOO0HBIC (UTYPHI, B
TOM 4YHCIIE B MPUPOJIE, HUCKYCCTBE, APXUTEKType; HCIOIH30BaTh T'€OMETPHUYCCKHE
OTHOIICHHS TIPU PEHICHUU 3a]1a4; HAXOJUTh T€OMETPUYCCKUE BEIMYHHBI (JITTMHA, YOI,
I0MIa/1b, 00BEM) TIPU PEUICHUH 33]a4 U3 APYTUX YUYCOHBIX MPEAMETOB M U3 PEaTbHOM
KU3HH, YMEHHE BBIYHCISATH T'€OMETPHUECKUE BEIWYHMHBI (JUIMHA, Yrojl, IUIOIA/b,
00BEM, TIIOIMIA s TMOBEPXHOCTH), HCIIONB3YsI M3ydeHHBIC (POPMYIBI U METOIBI, B TOM
quciie: IUIOMIAAbh TOBEPXHOCTH MHPAMHIbI, TPU3MBI, KOHyCa, NWIMHAPA, IUIOMAIb
chepbl; 00bEM KyOa, MPSMOYTONBLHOTO MapaUIeTeUIea, MUPAMUIBI, TPU3MEI,

IWJIMH]IPa, KOHYyCa, IIapa; YMEHHE HaXOAUTh OTHOIIIEHHE 00bEMOB TTOIOOHBIX (hUTYP

12

YMeHue omnepupoBaTh MNOHATHUSAMHU: MPSMOYTOJbHash CHCTEMa KOOpJIMHAT, BEKTOD,
KOOPJAMHATHI TOUYKHU, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa Ha
YHCIIO, pa3joXKEHHEe BEeKTopa IO 0a3ucy, CKalspHOE NPOU3BEJIEHUE, BEKTOPHOE
MPOU3BEJICHNUE, YroJl MEXIy BEKTOpPAMH; YMEHHME WCIIOIb30BaThb BEKTOPHBIA U
KOOPJMHATHBIA METOJI JIsl PEIIeHUsT TEOMETPUUYECKHUX 3a/1ad M 3a7a4 JPYTUX YICOHBIX

npeaAMeETOB
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YMmenue BBI6I/IpaTB HOI[XOI[HIJ.[HIZ MCTO I pCHICHUA 3aavu; IIOHUMAHUC 3HAYNMOCTU
MaTE€MAaTUuKN B U3YUCHUH IIPUPOJHBIX U 06HI€CTB€HHI)IX IIponeCcCoB U ﬂBHCHHﬁ; YMCHUEC
pacnio3HaBaTb IMPOABJIICHHUEC 3dKOHOB MATCMATUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH

MIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUICKOW U MUPOBOM MaTEMaTHYECKON HAYKH

HEPEYEHbB 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA EI'D I10 MATEMATHUKE

IIpoBepsieMblii 3JIeMEHT COIePKAHUS
Kon

1 Uucna v BBIYUCICHUS

1.1 Harypanbnblie u nensie yncna. [IpusHaku Je1MMOCTH LEIbIX YUCEN

1o Pannonaneupie unciaa. OOBIKHOBEHHBIE U JECATHYHBIE JApOOU, MPOLEHTHI, OECKOHEUHBIE
' ePUOANYECKHE IPOOH

13 Apudmernueckuii KOpeHb HATypalbHOW cTerneHu. JleWCTBUS ¢ apuPMETHYECKMMU KOPHIMH
' HaTypaJbHOW CTETICHU

14 Crenensb ¢ nenbiM nokaszareneM. CTeneHb ¢ palMoHAIbHBIM NTOKa3aTeneM. CBOWCTBA CTEIICHU




CuHyc, KOCHUHYC ¥ TaHT€HC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC, ADKTAHT€HC YHUCIIOBOTO

1.5
aprymeHra
1.6 Jlorapudm yucna. /lecaTuunbie 1 HaTypaibHBIC JOTapUPMBI
17 JletictButenbHble  4uciaa. ApudMeTHYECKHE ONepaluu C  JeHCTBUTEIbHBIMA  YHCIAMHU.
' [TpuGnuxEHHBIE BEIYMCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUKA U OLIEHKA PE3yJIbTaTa BHIYUCICHUH
1.8 [IpeobpazoBanue BoIpaKECHUN
1.9 KommnekcHsie uncna
2 VYpaBHEHUs U HEpaBEHCTBA
2.1 [enbie 1 1poOHO-paIMOHATILHBIC YPABHEHHS
2.2 HppauronajibHble YpaBHEHUS
2.3 TpuroHomeTpuieckre ypaBHEHUS
2.4 [TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS
2.5 Lenbie 1 1poOHO-paIOHATIEHEIE HEPABEHCTBA
2.6 UppanmonanbHpie HEpaBEHCTBA
2.7 [TokasarenpHBIC U IOTApUPMUICCKIEC HEPABEHCTBA
2.8 TpuroHomeTpuuecKue HEPABEHCTBA
2.9 CucreMsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 Matpuna cucTeMbl JIMHENHBIX ypaBHEHUH. ONpeaenInTeNb MaTPHILIbI
3 OyHKIMH U TpaduKu
11 OyHKUs, cnocoOsl 3amanus GyHkuu. ['paduk dynkuun. Bzaumuo obparasie pyHKun. YETHBIE
' u HeuétHble pyHkun. [lepuonuueckue pyHKunm
OOnactp ompeneneHuss W MHOXECTBO 3HaueHMH ¢yHkuuu. Hymum ¢ynkmun. IIpomexyTku
3.2 3HAKOMOCTOSHCTBA. [[poMEeXyTKH MOHOTOHHOCTH (QyHKIMH. MakKCUMyMbl 1 MUHUMYMBI (DyHKITHH.
Haubonpiiee n Haumenblee 3HaYeHUE (PYHKIIMU Ha IPOMEXKYTKE
13 CrenenHas (QpyHKIUS ¢ HaTypaJlbHBIM M 1IeJbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CoiicTBa u
' rpaduk KOpHS n-0i cTeneHu
34 Tpuronomerpruyeckue QyHKIMH, UX CBOWCTBA U rpapuKu
3.5 [Noka3zarenbHast u orapudmudeckas QyHKIHH, IX CBOWCTBA U TpapUKU
3.6 Touxu pa3peiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBoWcTBa PyHKIUI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeILHOCTH, CIIOCOOBI 3a0aHU IOCIEN0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmysa CI0XXHBIX MPOLIEHTOB
4 Hauana MaTemMaTuueckoro aHanusa
4.1 [IpousBonnas ¢pynkiuu. [IpousBoaHbIE S7IeMEHTAPHBIX (PYHKITHIMA
4.2 [IpumeHeHne NPOU3BOAHON K HCCIeNOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U OKCTPEMYMBI.




Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HaYeHUsT (PYHKITMU Ha OTPE3Ke

4.3 [TepBooOpasnas. UnaTerpan
5 MHoOX€eCTBa U JIOTHKA
5.1 MHoecTBO, onepaluy Hajl MHOKecTBaMu. JlnarpaMmel Ditiiepa — BeHHa
5.2 Jloruka
6 BeposTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCcTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMBbIE M TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpaLCHUS
7.5 Koopaunats! 1 BEKTOPEI
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