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MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma ydeOHOTO Kypca «l'eomerpus» 6azoBoro ypoBHs ais ooydarommxcst 10 —11
KJlaccoB pa3paboTana Ha ocHOoBe dDenepasbHOr0 rocyAapCcTBEHHOro 00pa30BaTENIbHOIO CTaHJapTa
cpemHero oO0miero o0pa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMIA, MPEABSIBISIEMBIX K
MaTeMaTHuecKoMy O00pa3oBaHUIO, U TPATUIMI poccUiicKkoro obOpaszoBaHus. Peanuzanus mporpammsl
o0ecrieunBaeT OBJIAJICHUE KIFOYEBBIMU KOMIETCHIIMSIME, COCTABIISIOIIMMU OCHOBY JIJISi CAMOPAa3BUTHUS U
HEMPEepPBIBHOIO 00pa30BaHUs, UEIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHLHOTO
Pa3BUTHUS TUYHOCTU O0YYarOITUXCSI.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxknocTh y4eOHOro Kypca T€OMETpUU Ha ypOBHE CpefHero o0Iiero oopazoBaHus 00ycClIOBIEHA
MPAKTUYECKOH 3HAYMMOCTBHIO METANpPEJAMETHBIX U TPEAMETHBIX Pe3yJbTaTOB OOYyYEHHUS T€OMETPUHU B
HAmpaBJICHUHW  JMYHOCTHOIO  pa3BUTUA  oOywaromuxcs,  (opmupoBaHus  (QYHKIHOHAIBHOM
MaTEeMaTHYeCKONH TI'PaMOTHOCTH, M3y4Y€HHUS APYTruX Y4YeOHbIX OUCHUIUIMH. Pa3zButue y oOyuarommxcs
MPAaBWIbHBIX TMPEJCTABICHUH O CYIIHOCTM M MPOUCXOXKJACHUM TE€OMETPHUYECKHX aOCTpaKIIHii,
COOTHOLICHUHU PEAIBHOIO U HJCAIBHOIO, XapaKTEpe OTPAXKEHUs MATEMaTU4YECKON HAayKOW SIBICHUHN U
MPOLIECCOB pPEaTbHOIO MHpa, MECT€ TEOMETPUM B CHCTEME HayK U pOJIM MaTeMaTH4eCKOro
MOJICIIMPOBAaHUSI B HAayYyHOM IIO3HAHMM W B TIPAKTUKE CHOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33PEHHUS YUAIIUXCS, a TAK)KE KaYeCTB MBILUICHHSI, HEOOXOAUMBIX JUJIS afanTalllid B COBPEMEHHOM
o01IecTse.

['eomeTpus sBnsieTCs OJHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHEro ooiiero oOpa3zoBaHus,
TaK Kak 00ecrieunBaeT BO3MOXHOCTh U3yU€HHs KaK JUCLMIUIMH €CTECTBEHHO-HAYyUHOM HalpaBiIeHHOCTH,
TaK ¥ TYMaHUTapHOM.

Jlornueckoe MbIIIeHHE, (opMupyeMoe MpH U3yYeHHH OOYyYarOIIMMUCS TMOHATUHHBIX OCHOB
TrE€OMETPUH U MOCTPOCHHUH IIETIOYKHU JIOTUYECKUX YTBEPKACHUN B XOJI€ PEIICHUS T€OMETPUUYECKUX 3a]ad,
yYMEHHE BBLABUTaTh M ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCHOJB3YIOTCA HpPU PELICHUH 3a]1ad
€CTECTBEHHO-HAYYHOT'O IIUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHue OpHeHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYUIECTBEHHYIO DPOJb BO BCEX O0JaCTAX
JesTeNbHOCTH YenoBeka. OpHueHTalus YyeloBeKa BO BPEMEHHU U NMPOCTPAHCTBE — HEOOXOAUMOE YCIOBHUE
€ro COIMAILHOTO ObITHS, (pOpMa OTpa’KeHHs OKPY)KAIOIIErO0 MHpA, YCIOBUE YCHENIIHOTO MO3HAHUS U
aKTUBHOTO TMpeoOpa3oBaHus JeHCTBUTENBbHOCTH. OnepupoBaHHe MTPOCTPAHCTBEHHBIMU 0Opa3zamu
0o0BbeIMHSET pa3Hble BUAbI YUEOHON U TPYIOBOM AESITEIBbHOCTHU, ABISETCS OJHUM U3 NMPOPECCHOHAIBHO
BaXHBIX KayeCTB, MOITOMY aKTyalbHa 3ajada (OPMUPOBAHUA Yy OOydYaIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHHS KaK Pa3HOBUAHOCTH 0OpPA3HOTO MBIIUIEHUS — CYLECTBEHHOT0 KOMIIOHEHTA B MOJATOTOBKE K
MPaKTUYECKOU JeATEIbHOCTH 10 MHOTMM HANpPaBIICHUSIM.

Ilens ocBoeHmsi mporpaMmbl yueOHOTo Kypca «['eomerpusi» Ha 0a30BOM ypOBHE OOyuYeHUS —
o0mieo0pa3oBareabHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYyYaroIMXcs yepe3 oOecredeHrne BO3MOXHOCTH
MPUOOPETEHUS U UCTIOJIb30BAaHUS CUCTEMATUYECKUX T€OMETPUUECKUX 3HAHUN U AEUCTBUM, ClIEU(PUIHBIX
reOMETPHH, BO3MOXXHOCTH YCIEUTHOTO MPOI0JKEHUsT 00pa30BaHus 10 CIIEHUAIBHOCTSM, HE CBSI3aHHBIM C
MPUKJIAIHBIM HUCIIOJIb30BAHUEM T€OMETPHUH.

[IporpamMa mo reomMeTpuu Ha 0a30BOM YPOBHE IpeAHA3HAUYEHA JJIs OOYyYaroluXcs CpeaHen
IIKOJIbI, HE MCHBITHIBABIINX 3HAUUTEIBHBIX 3aTPYJHEHUI HAa YpOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMS.
Taxkum o6pazom, oOyyarommuecs: Ha 6a30BOM ypOBHE JI0JKHBI OCBOUTH OOIIME MaTeMaTHYeCKHUe YMEHUs,
CBSI3aHHBIE CO CTENU(PUKON TeOMETPUH U HEOOXOIUMBIE JUIsl )KHU3HU B COBpeMEHHOM obmiecTBe. Kpome
3TOr0, OHU MMEIOT BO3MOXKHOCTh M3YyYUTh F€OMETPHUIO Oosiee Tiy0oKo, eclii B JajdbHEUIIeM BO3HUKHET
HEO0OXOIUMOCTh B FTEOMETPUUECKUX 3HAHUSAX B MPO(ecCHOHATBHOMN 1eATeIbHOCTH.

JlocTikeHue 1elnu OCBOEHHsI MPOrpaMMbl 00ECTIEYMBAETCS PEIIEHHEM COOTBETCTBYIOLIMX 3aiad.
[IpuoputeTHpiMu 3amauamMu ocBoeHHUs Kypca «['eomerpum» Ha 0azoBom ypoBHe B 10—11 kiaccax
SIBJISIFOTCSL:

o (dhopMUpOBaHHE TPEJCTABICHUSI O TEOMETPUU KaK YaCTH MUPOBOW KYJIbTYpPhl U OCO3ZHAHHE
e€ B3aUMOCBSI3U C OKPY’KAIOIIUM MUPOM;



L4 (l)OpMI/IpOBaHI/Ie MNpEACTABJICHUA O MHOTOTpaHHUKAX W TCJIaX BPAIICHHUA KAK O BaXKHEHIITHUX
MAaTEMaTUUCCKHUX MOJCIIAX, IMTO3BOJIAOINX OIIMChIBATh U U3YYaTh PA3HBIC ABJICHHUA OKPYKAIOLICTO MHPA,

o ¢dbopmMHupOoBaHHE YMEHHUS pPACIO3HABATh Ha YEPTEXKaxX, MOAENSIX U B pEalbHOM MHUPE
MHOTOTPaHHHKH U TeJIa BPAILCHHS;

o OBJAaJCHWE METOJaMM  pELIeHUs 3adad Ha IOCTPOCHUS HAa  HM300paKEHUSX
MIPOCTPAHCTBEHHBIX (PHUTYD;

o (dbopMHpOBaHKE YMEHUS ONEPUPOBATH OCHOBHBIMH IMOHATUAMU O MHOTOTPaHHUKAX U TeJlaX
BpAIIECHUS U X OCHOBHBIMH CBOHCTBaMH;

o OBJIa[ICHUE aJITOPUTMAMM DEIICHUs OCHOBHBIX THIOB 3aaad; (HOpMHpPOBAaHHE YMEHHS

MMPOBOAWUTL HCCJIOKHBIC JOKA3aTCIIbHBIC PACCYKACHUA B XOJAC PCHICHUA CTCPCOMCTPUYCCKHUX 3adad U
3aaa4 ¢ MPaKTUUYCCKHUM COACPKAHHUEM

. pa3BUTHE  WHTEIUICKTYyaJlbHBIX M TBOPYECKMX  CHOCOOHOCTEH  oOyuwaromuxcs,
[03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIIbCKMX YMEHUM, KPUTHYHOCTH MBILLICHHUS;
. dbopmupoBanne (yHKIIMOHATBLHOW TPAaMOTHOCTH, PEIICBAHTHOW T'C€OMETPHH: YMCHHE

pacrio3HaBaTb MNPOABIICHHUA T'COMETPHUYCCKUX HOHSITI/Iﬁ, 00BEKTOB U 3aKOHOM€pHOCTeI71 B PpCaJIbHBIX
KU3HCHHBIX CHUTYalMSX M MPH H3YYCHHU IPYTUX yUEOHBIX MPEIMETOB, MPOSBICHHS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpPMYIHpPOBaTh MX HA S3BIKC T'€OMETPHH M CO3/1aBaTh I'€OMETPHYECKHE MOJICIIH,
NPUMEHSITh OCBOCHHBIN T'€OMETPHUYCCKUH ammapaTr Ui PEUICHUs MPAKTUKO-OPUEHTHPOBAHHBIX 3ajad,
HHTCPHIPECTUPOBATL U OLICHUBATH MMOJTYYCHHBIC PC3YJIbTAThbI.

OTnuuuTeNnbHONM OCOOCHHOCTBIO MPOTpaMMBbl SIBIISETCS BKIIOUEHHUE B KypC CTEpPEOMETpUU B
HaydaJi€ €ro U3y4YCHHA 3aa4, pCIIaCMbIX HAa YPOBHC MHTYUTUBHOI'O IMO3HAHUS, U OHpeI[eJIéHHI)IM 06pa30M
OpraHu3oBaHHas pab0Ta HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS], CTUMYJHPYET IPOTEKAaHWE WHTYUTHBHBIX IIPOLECCOB, MOTUBHPYET K JaJbHEHIIEMY
W3YYCHUIO MpEIMETa.

[Ipeamourenue OTAAETCS HAMIISATHO-KOHCTPYKTUBHOMY METOJIy OOYYCHHUs, TO €CTh TEOPETHUECKHUE
3HaHUSA UMEIOT B CBOEH OCHOBE YYBCTBCHHOCTD HpeI[MCTHO-HpaKTquCKOfI ACATCIIBHOCTH. Pa3Burtue
MIPOCTPAHCTBEHHBIX MPEACTABICHUH Y yJaluXcs B Kypce CTEPEOMETPUU MPOBOTUTCS 3a CUET pPEIICHUS
3aJlad Ha CO3JIaHWe MPOCTPAHCTBEHHBIX OOPAa30B M 33aJa4 HAa OINEPUPOBAHUE MPOCTPAHCTBEHHBIMH
obpazamu. Coznmanue obpa3a MPOBOJUTCS C OMOPOM HAa HATSATHOCTh, a ONEpHpoBaHHE 00pa3oM — B
YCIJIOBUAX OTBJICUCHUA OT HATJIAAHOCTHU, MBICJICHHOTO U3MCHCHHSA €T0 UCXOAHOI'O COACPIKAHUS.

OcHoBHBIE conepkaTenbHble TUHUHN Kypca «['eometpun» B 10—11 kmaccax: «MHOrorpaHHUKWY,
((prlMI)IC U IUIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaliCHus1», ((BCKTOpI)I U KOOpAWHATBI B
npocTpancTBe». OopMHUpOBaHUE JTOTMUECKUX YMEHHM pactpeneNnseTcs He TOJNBKO MO COAepKaTeIbHbIM
JIUHUSAM, HO U 10 ToJIaM 00y4YeHHsl Ha ypPOBHE CPEAHETO 00Iero oopa3oBaHusl.

Cogepxannie oOpa3oBaHMs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJIbTaTaM OCBOEHHUS paboueii
MIPOrpaMMbl, paclpeleN€éHHbIM 10 TofaM OO0y4YeHMs, CTPYKTYpHpPOBaHO TakUM 00pa3oM, 4YTOOBI
OBIIAJICHHE TE€OMETPUYECKUMHU TIOHATHUSMU M HaBBIKAMU OCYIIECTBJSUIOCH IOCIEIOBATENFHO U
MMOCTynaTejabHO, C CO6J'IIOI[GHI/I€M ImpuHOUIIa MPECMCTBCHHOCTH, 4TOOBI HOBBIE 3HAHUSA BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MPEACTAaBICHUN OOYyJarommMxcs, paclupss U yriyomnss e€, obpasys
IMPOYHBIC MHOKCCTBCHHBIC CBA3H.

MECTO YYEGBHOTI'O KYPCA B YYEGHOM IIJIAHE
Ha uzyuenne reomerpuu otTBoauTcs 2 yaca B Heaemo B 10 kiacce u 1 yac B Hepenmto B 11 kiacce,
BCETO 3a JBa rojia o0yueHus - 102 yueOHbIX daca.

COIEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble ¥ MJI0CKOCTH B MPOCTPAHCTBE

OcHoBHBIE TIOHATHS CTepeoMeTpuu. Toduka, MpsMas, MIOCKOCTh, MPOCTpaHcTBO. lloHaTne 00
aKCHOMAaTUYECKOM IOCTPOECHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.



B3anMHOe pacnosioKeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapajlieibHblE U
cKpeuuBaromyecs npsmsele. [lapamuienbHOCTh NPSMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE: MapajuIeiIbHbIC
MPSIMBIE B IIPOCTPAHCTBE; NAPAIIEIBHOCTh TPEX MPSIMBIX; MAPATUIETBHOCTD MPSMOM U IIJIOCKOCTH. YTJIBI €
COHAIPABJICHHBIMUA CTOPOHAMM; YIOJ MEXAY NPAMBIMU B IIpocTpaHCcTBE. [lapasuiebHOCTh IIOCKOCTEN:
napajuieJbHble IUIOCKOCTH; CBOMCTBAa MapajuleNIbHbIX IUIOocKocTed. lIpocreiimme mpocTpaHCTBEHHbIE
(buUryphl Ha MWIOCKOCTH: TETPadIp, KyO, mapauieNenue]; IoCTPOSHHE CeUCHUH.

[lepneHAuKyISIPHOCTh MPSAMONM M IUIOCKOCTH: MEPHEHAUKYJISPHBIE IpsSMbIE B IMPOCTPAHCTBE,
IIPSIMBIE NTapaJUICIbHbIE U MEPIEHINUKYJISIPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHIUKYJIPHOCTH IPSAMOM U
IJIOCKOCTH, TEOpEMa O MNPSIMOW NEPHEHAMUKYJISIPHON IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXIY
IpPSIMOM U IIOCKOCTBIO; JBYTPAHHBIM YIOJI, JUHEHHBIM Yros ABYrpaHHoro yria. llepnennukyisap u
HAaKJIOHHBIE: PAaCCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSHUE OT IPSMOM O IIJIOCKOCTH, IMPOEKLUs
¢burypsl Ha TIOCKOCTb. [leprneHAMKYISIpPHOCTh IUIOCKOCTEH: NpPU3HAK MEPIEeHAMKYISIPHOCTH JBYX
mockocteil. Teopema o TpEX nepreHIuKyaspax.

MHoOrorpaHHuKHu

[loHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOI'OTPAaHHUKA, BBINYKJbIE U HEBBITYKIIbIE
MHOI'OTPaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yrosipHas npu3Ma; rpaHd U OCHOBAHUS IIPU3MBI;
mpsiMasi M HakJIOHHas MpU3Mbl; OOKOBas M TMOJHAs MOBEpPXHOCTh Mpu3Mbl. [lapamnenenunen,
IIPSAMOYTOJIBHBIM Mapajulesienune] M ero cBoucrea. [Ilupammpa: n-yronpHas NHUpaMuja, I'PaHH H
OCHOBaHUE MUPaMUbl; OOKOBAs U MOJHAS TOBEPXHOCTh MUPAMU/IbL; TPABUIIbHAS U YCEUEHHAS TUPaAMUIA.
DneMeHThI NpU3Mbl U TUpaMu/ibl. [IpaBuiIbHbIE MHOIOIPAaHHUKH: TIOHSATHE NPABUILHOTO MHOTOI'PAaHHUKA;
MpaBUjibHAs MpU3Ma W IpaBUJIbHAs NHPAMUJIA; MPABUIIbHAS TPEYrojbHas NMHpPaMHia U MPAaBUIbHBIN
TeTpa’ap; KyO. IlpeacraBienne o MpaBHIBHBIX MHOTOTPAHHUKAX: OKTAdIp, JOJACKAdIp M HKOCAdIP.
CeueHus pU3MbI U IUPAMUBL.

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPUSL OTHOCUTENIBHO TOYKH, NMPSAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NMpaMuJax, napauieiaenuneaax, paBuibHbIX MHOTOTPAaHHUKAX.

Brruncnenue »1€eMEHTOB MHOTOTPAHHHMKOB: pE&Opa, auaroHanu, yriael. [lmomans OokoBoM
MOBEPXHOCTU M TOJHON MOBEPXHOCTH MPSAMOW MPHU3MBI, IUIONIA/Jb OCHOBaHWH, TeopemMa O OOKOBOM
MOBEPXHOCTU TMpsAMOM mpu3mbl. [lnomanas OOKOBOM MNOBEPXHOCTM U TMOBEPXHOCTH MPABUIIBLHOU
MUpaMHIBI, TeopeMa O IUIOMIaau yceu€HHOM mnupamuibl. [lonstue o6 o00véMe. OO0BEM THpPAMUIBL,
IIPU3MBL.

[TonoGHble Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IJIOMIAAIMHU MOBEPXHOCTEH, 00bEMaMH
MOJI00HBIX Tel.

11 KJIIACC

Tena Bpamenus

[{unuaapuueckas  MOBEPXHOCTb,  oOOpa3ylomMe  HWIMHAPUYECKOM  IOBEPXHOCTH,  OCh
LWINHAPUYECKOM MoBepxXHOCTH. LlMauHap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, O0pa3ylollas U OCh;
ionaib O00KOBOM M MOJTHON MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHNYECKOH MOBEPXHOCTH, OCh U BEpIINHA KOHUYECKOM
noBepxHocTU. KOHyC: OCHOBaHME M BEpIIMHA, OOpa3yromas M OCh, IUIONIaJAh OOKOBOW W TOJIHOW
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yolue U BEICOTA; OCHOBaHUA U OOKOBast MOBEPXHOCTb.

Chepa u 1map: UeHTp, paauyc, JAWaMeTp; IUIOHIaJb TOBEpXHOCTH cdepbl. B3aumuoe
pacriosio’keHue cepbl U INIOCKOCTH; KacaTesbHas MIIOCKOCTh K cepe; miomaas chepsl.

N306paxenue Ten BpalleHus Ha INIOCcKocTH. Pa3BépTka nuanMHapa U KOoHyca.

KomOuHamu Ten BpalleHUss U MHOTOIPaHHMKOB. MHOTOIpaHHHK, OMMCAHHBIA OKOJIO cepsl;
cdepa, BIMcaHHAS B MHOTOTPAaHHHK, WJIH TEJIO BPAIICHHSL.

[Tonsitue 06 o0bEMe. OcHOBHBIE cBOMcTBa 00BEMOB Tenl. Teopema 06 06bEME MPSAMOYTOIBHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM HMIMHIpa, KoHyca. O0bEM HIapa U MIoIa s CheEpHI.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IJIOMIAIMHI MOBEPXHOCTEH, 00bEMaMu
MMOIOOHBIX TEIL.



Ceuenus mumHapa (MapajuiebHO M NEPIEHANKYISIPHO OCH), CEYeHHs] KOHyca (mapauiebHOoe
OCHOBAHUIO U MPOXOASILEE YEPE3 BEPILIUHY ), CEUCHHUS L1apa.

BexkTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha mimockocth M B mnpoctpaHcTBe. CJ0XKEHHE U BBIYMTAHHUE BEKTOPOB. YMHOXKEHUE
BEKTOpa Ha uyucio. PasnoxkeHue BekTopa 1o TpEM HEKOMIUIAaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemienue 3anad, CBA3aHHBIX C IPUMEHEHUEM IpaBUJI JEMCTBUM C BEKTOpPAMH.
[IpsimoyronbHast cucremMa koopauHaT B mpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimue 3agaun B
KOOpJAMHATaX. YT0JI MeXay BekTopamu. CKalsipHOE POU3BEICHNE BEKTOPOB. BrIunciieHne yrioB MEXIy
MPSIMBIMU U TUIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBII METO/ TP PELICHUH T€OMETPUYECKUX 3a/1ay.

INJIAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yNbTaThl OCBOEHHUS MporpamMmbl  yueOHOro mnpeamera «MaremaTHKa
XapaKTepU3yIOTCs:

I'paxnanckoe BocliUTaHue:

c(OpMUPOBAHHOCTBIO I'PAXAAHCKON MO3ULUHU 00YYarOIIErocss Kak akKTUBHOI'O U OTBETCTBEHHOIO
YJieHa POCCHUUCKOro OOIeCTBa, MPEJICTaBICHHMEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABJICHUM, TPOLEAYP T'PAXKITAHCKOTO OOIIecTBa (BBIOOPHI, ONIPOCHI U TP.), YMEHUEM
B3aMMO/ICIICTBOBATD C COLIMATILHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C MX (DYHKIUSMU U HA3HAUCHUEM.

IIaTpuoTnyeckoe BoCIUTaHUE:

c(OpPMUPOBAHHOCTHIO POCCUUCKON TPAXKAAHCKOW HASHTUYHOCTH, YBXKEHHUS K MPOIUIOMY H
HACTOSIIIIEMY POCCHICKONM MaTEeMaTHUKH, LEHHOCTHBIM OTHOIICHHEM K JOCTHIXKEHUSM POCCHUICKHUX
MaTEMaTHKOB U POCCUUCKONW MAaTeMaTH4EeCKOW IIKOJbI, K MCHOJIB30BAHUIO 3TUX JOCTHKEHHUH B JPYTHX
HayKax, TEXHOJIOTUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEH POCCHHCKOro Hapoja; COPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUS, dTUYECKOIO IMOBEJEHUSA, CBSI3aHHOIO C MPAKTHUYECKUM MPUMEHEHUEM JOCTH)KEHUI HayKu U
JEeSITEIbHOCTHIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOIO Oy TyIIEro.

JcTeTHYeCcKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKIIOUas JCTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3ajay, pEIIEHUH, pacCyKIEHUI; BOCIPUUMYMBOCTHIO K MATEeMAaTUYECKUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TMPHUMEHSITh MATEeMAaTHUYECKUE 3HAHUS B HMHTEpPEcax 3/I0POBOTO M
6e3omacHoro oOpasa KM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/0pOBBIO (3740pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEXKUM 3aHATUN M OTIbIXa, peryisipHas (u3nyeckas aKTUBHOCTb); (DHU3HUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBLHOMN JAESITEIBHOCTHIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPY/Iy, OCO3HAaHHWEM IIEHHOCTH TPYIOJIOOUS; MHTEPECOM K pa3iMyHbIM chepam
MpOoECCHOHAIBHON  JCATEIHHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW H €€ TPWIOKEHUSIMH, yMEHUEM
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mHpodeccHr W Pealn30BBIBATH COOCTBEHHBIC KU3HEHHBIC
IUTaHbl; TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHyeckoMy OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSHDKEHUM BCEH JKM3HU; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B PEIICHUM MPAKTHUUECKUX 3a/1ad
MaTeMaTHYeCKON HanpaBIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

Cc(HhOPMUPOBAHHOCTBIO  IKOJIOTHYECKON  KYJbTYphl, IMOHUMAaHHUEM BIUSHHUS  COIIHAJIBHO-
HKOHOMHYECKUX MPOIECCOB HAa COCTOSHUE MPUPOJHON U COLUUAIBLHON Cpefbl, OCO3HAHUEM TJI00aIBHOTO
XapakTepa JKOJIOTUYECKUX NpoOJieM; OpHeHTalued Ha MPUMEHEHHE MaTeMaTU4YeCKUX 3HaHUM Ui
pelieHus 3a7ad B 0OJACTH OKPYXKArOMIeH Cpelbl, MIIAaHUPOBAHUS MOCTYIKOB M OIICHKU WX BO3MOXKHBIX
MOCTEACTBUI JJIs1 OKPY>KAIOIIEH CPEIbI.

LeHHOCTH HAYYHOT0 MO3HAHUA:



c(OpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd W OOIIECTBEHHOW MPAKTUKH, NTOHMMaHHUEM MaTEMaTHYEeCKOW HayKH Kak cdepbl 4eTOBEUYECKOU
NEeATEIbHOCTH, 3TAloB €€ Pa3BUTHS U 3HAYMMOCTH IS Pa3BUTHUS LMBWIN3ALMHU; OBJIAJECHHEM S3bIKOM
MAaTeMaTUKM M MaTEMAaTHYECKOW KYJbTYpOMl KakK CpEICTBOM MO3HAHHUS MHUpPA; TOTOBHOCTBIO
OCYLIECTBJIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh NHAMBUTyaJIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHble pe3yibTaThl OCBOCHHS IMPOrpaMMbBI y4eOHOTO mpeamera «MareMaThkKa
XapaKTEPU3YIOTCS OBIIAJICHUEM YHHUBEPCAJIbHBIMU HO3HABAMEbHBIMU OCUCMBUAMU, YHUBEPCATIbHBIMU
KOMMYHUKAMUBHBIMU OCUCINBUAMU, YHUBEPCATbHIMU Pe2YIAMUBHBIMU OeUCMBUAMU.

1) Vnusepcanvnvie noznasamenwvuwvie Oeticmsus, obecneyugarom Gopmuposanue 0OA308blX
KOCHUMUBHBIX NPOYecco8 0Oyuarwuxci (0ceoenHue Memooo8 NO3HAHUA OKPYXHCAIoWe20 Mupa;
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayutl, ymeHul pabomams ¢ uHgopmayuetl).

Ba3oBble joruyeckue AeicTBUs:

o BBISIBJISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC IMPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHI, OTHOIICHHHA MEXIY TMOHATUAMU; (HOPMYJIHPOBATh ONPEICICHHS IOHSATHH; YCTaHABJIMBATH
CYIICCTBEHHBIN MpHU3HAK KiIacCHU(UKAIUK, OCHOBaHHS JJisi OOOONICHHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a,;

. BOCIIPUHUMATh, (HOPMYIHpPOBATh M MNPeoOpa3OBBIBATH CYXKIEHHS: yTBEPAUTEIbHBIC H
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;
. BBISIBJIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTUBOpeuus B (hakrax,

JAHHBIX, HAOMIOJCHUSAX U YTBEPXKICHUAX; MpeiaraTh KPUTEPUU JUIsl BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

. JieNaTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JAEAYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUEHU A, YMO3AKIIOUCHUI 110 aHAJIOTHH;
. MPOBOJIUTH CAaMOCTOSITENIBHO JI0Ka3aTeIhCTBA MAaTEMATHUYECKUX YTBEPKIACHUHN (IIPSMBIE U

OT MPOTHBHOI'0), BHICTPAUBaTh ApTyMEHTAINIO0, IPUBOIUTH MPUMEPBI U KOHTPIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

. BbIOMpaTh CcHoco0 pemieHuss y4yeOHOM 3ajaun (CpaBHMBAThb HECKOJBKO BapHAHTOB
peleHust, BBIOUpaTh Hanbosee NOAXOAALINMI ¢ Y4ETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarejbckne 1eHCTBUA:

o HCIOJIb30BaTh BOMPOCH! KaK MCCIIE0BATEIbCKUN HHCTPYMEHT NO3HaHMS; (POpPMYIHUpOBaTh
BOIPOCHI, (pUKCHUpYIOLHE MPOTUBOpPEUnE, MpodiieMy, yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OpMUPOBATH
TUIOTE3Y, ApIYMEHTHUPOBATh CBOIO MO3ULINIO0, MHEHHE;

o MIPOBOJAUTH  CaMOCTOSITEIbHO  CIUIAHUPOBAHHBIM  SKCIIEPUMEHT, HCCIIEJJOBAHHE IIO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHMYecKOro OOBEKTa, SBJIEHUS, I[POLIECCa, BBISIBICHUIO
3aBUCUMOCTEH MeXly 00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

o CaMOCTOSITENIbHO (hOopMyITMpoOBaTh 00O0OIIEHHSI U BBIBOJBI MO pe3yJibTaTaM MpPOBEAEHHOTO
HaOJIIO/IEHUs, HUCCIIEOBaHMs, OLEHUBAaTh JOCTOBEPHOCTh IIOJYUYEHHBIX pE3yJbTaTOB, BBIBOJAOB H
0000I1IEeHHI;

o IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIABUIATh IPEIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX yCJIOBHSIX.

Paborta ¢ nnopmanmeii:

o BBISIBJIAT J1e(UIUTHI HH(POPMAIIUY, TaHHBIX, HEOOXOIUMBIX JJISi OTBETa Ha BOIPOC U JUIS
pellIeHus 3a/1auH;

o BbIOMpaTh HMH(OpPMAIMIO M3 HCTOYHUKOB  DPA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3HPOBATh U UHTEPIIPETUPOBATH HH(POPMAIINIO PA3INYHBIX BUAOB U (POPM IpeCTaBICHHUS;

o CTPYKTYpUpOBaTh  HMH(pOpMAIMIO, NPEACTaBIsATh €€ B pasauuHbIX  (opmax,
WJUTIOCTPUPOBATH TpaduuecKH;



o OLIEHUBATh HAJAEKHOCTh HWHGPOpPMAIMM MO  CaMOCTOATENbHO  C(HOPMYIHMPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvnvie KOMMYHUKAMUGHbBlE Oelicmus, 00ecneuusarom cQopmMupo8aHHoCmy
COYUANLHBIX HABLIKOE 00YUAIOUUXCSL.

Oo0menne:

o BOCIIPUHMMATh U (OPMYJIHPOBATH CYKIEHHUS B COOTBETCTBUU C YCJIOBUSMHU U LEISAMU
OOIIeHus; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M NMHCbMEHHBIX TEKCTaX,
JlaBaTh MOACHEHMSI 10 XOY PELICHUs 3a71a4l, KOMMEHTUPOBATh [10JIy4YEHHbIH pe3yJIbTar;

o B XOJIe 00CYXJEHMs 3a/laBaTh BOIIPOCHI IO CYILECTBY OOCYXAaeMOW TeMbl, IPOOIEeMbI,
pelaeMoil 3a1auu, BbICKa3blBaTh UJIEU, HALIEJICHHbIE HAa MIOMCK PEIIECHUS; COMIOCTABIISITh CBOU CYKIEHMUS C
CYXKIEHUSMHM [JpPYyTMX YYacTHMKOB Juajora, OOHapy)XHMBaThb pa3iIMuue M CXOACTBO IO3ULMH; B
KOPPEKTHOH Gopme (HopMyTHpOBATh Pa3HOTTIACHS, CBOU BO3PAKEHUS;

o IIPEJCTABIATh PE3YJIbTAaThl PEIICHUs 3aJaud, 3KCIEPHUMEHTA, HCCIEN0BAaHUs, INPOEKTa;
CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHMSI € Y4YETOM 3ajad Ipe3eHTaluu U OCOOEHHOCTEH
ayJIUTOpPUH.

CoTpyaHnuecTBo:

o MOHMMAaTh U HCHOJb30BATh MPEUMYILECTBA KOMaHIHOW U MHIUBUAYaJIbHONH pabOTHI MpH
pelleHnr y4yeOHbIX 3a/ay; MPUHUMATh 1LI€Jb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATh OPraHU3aLUIO
COBMECTHOH paloOThl, pacnpeaessaTh BUAbI padOT, JOrOBapUBATHCS, OOCYXkJaTh IMPOLECC M PE3yJbTaT
paboThI; 0600maTh MHEHHUS HECKOJIBKUX JTFO/ICH;

. Y4acTBOBaTh B TPYNNOBBIX (hopMax paboTsl (0OCYkIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYpPMBI» U WHBIE); BBINOJIHATH CBOIO YacTb PAaOOThl U KOOPAUHHPOBATH CBOM AEUCTBHUS C APYTUMHU
YJIeHaMU KOMAaH/[Ipl, OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOLIUI MPOIYKT IO KPUTEPUSIM,
c(OpMyIMPOBAHHBIM YYAaCTHUKAMH B3aUMOACHCTBUSL.

3) Vuusepcanvnvie pecynamuenwie Oeticmsus, o0becneuusarom Gopmuposanue CmvlCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusauus:

o COCTaBJIATH IJIaH, AJITOPUTM PEILICHU 3a/1a4M, BHIOUPATh CIOCO0 pPeleHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BOZMOXKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh BAPUAHTEI
pelieHnii ¢ yuéToM HOBOM MH(pOpMaIUU.

CaMOKOHTpPOJIb:

. BJIaJIeTh HAaBbIKAMM MO3HABATENIBbHOM pedieKCUN Kak OCO3HAHUS COBEpILIAEMBbIX JEHCTBHM
U MBICIHUTEIbHBIX IPOLIECCOB, UX pPE3YJIbTAaTOB; BIAJETh CIIOCO0AMU CAMONPOBEPKH, CAMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a1auH;

o MIPEeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTH IPH PELICHUM 3a7aud, BHOCHUTH
KOPPEKTHBBl B JIEATEIIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, NAHHBIX, HANHJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3yJIbTaTa LIETH U YCIOBUAM, OOBSCHATh IPUUUHBI JOCTUKEHUS
WIA HEIOCTUKEHUS PE3yJIbTAaTOB JESITEeIbHOCTH, HAXOIUTh OIIMOKY, JaBaTh OLEHKY MPHOOpPETEHHOMY
OTIBITY.

MNPEAMETHBIE PE3YJIBTATHI

10 KUIIACC

OrnepupoBaTh NOHATUAMU: TOYKA, PAMasi, INIOCKOCTb.

IIpuMeHATH aKCHOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX IIPU PEILIEHUN T€OMETPUYECKUX 3a/1a4.

OrnepupoBaTh NOHATUAMU: TAPAILIEIBHOCTD U MEPIIEHINKYIISIPHOCTD MPSAMBIX U INIOCKOCTEN.

KnaccugunupoBars B3auMHOE pacto0kKeHHe MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHSATUSMU: ABYTPAHHBIN Yroj, TpaHd IBYTPaHHOIO yria, peOpo IBYTrpaHHOIO
yTIila; TMHENHBIN YroJl ABYTPAHHOTO YyIJja; TpagyCHas Mepa ABYIPaHHOIO yIJa.



OnepupoBaTh MOHSATUSIMH: MHOTOT'PAHHHK, BBITYKJIBI M HEBBITYKJIBI MHOTOTPAaHHHK, JIEMEHTHI
MHOTOTPaHHUKA, MPABUIHHBIA MHOTOTPAHHHK.

Pacrmio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHHKOB (THpaMua; TMpU3Ma, TPSIMOYTOJIBHBINA
napaienenumnes, kyo).

KnaccupunupoBarh MHOTOTPaHHUKH, BBHIOMpas OCHOBAaHWsS UIS KiacCU(UKAUK (BBIMTYKIIbIC H
HEBBIMYKIIbIC MHOTOTPAHHHWKH; TIPABWIbHBIE MHOTOTPAHHUKH; TMPSMbIE ¥ HAKJIOHHBIC MPHU3MBI,
napajuIeIICUIIC b ).

OnepupoBaTh MOHATUSMU: CEKYIIasi INIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSACHATH MPUHIIUIIBI IOCTPOCHUS CEUCHH, UCTIONIb3YSI METOJI CJICIIOB.

CTpouTh ceueHUs: MHOTOTPAaHHUKOB METOJ/IOM CJIC/IOB, BBITIONHSTEH (BEIHOCHBIC) MJIOCKHE YEPTEIKU
U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKACHHWE TEOMETPUYECKHMX BEIMYMH MO OO0pasliaM WM alrOpUTMaM,
MPUMEHSST U3BECTHBIC aHAIMTUYECKUE METOBI MPH PEHICHUU CTAaHIAPTHBIX MAaTeMaTHUECKUX 3aj1a4 Ha
BBIYHCIICHUE PACCTOSIHUN MKy ABYMSI TOYKaMH, OT TOYKHU JIO IPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEKIY
CKPEUIMBAOIIUMHUCS MTPSIMBIMH.

Pemate 3amaunm Ha HaXOXXACHWE TEOMETPUYECKHMX BEIMYMH MO OO0pasliaM WM alfOpUTMaM,
MPUMEHSST U3BECTHBIC aHAIMTUYECKUE METObI MPH PEHICHUU CTAaHIAPTHBIX MAaTEMaTHUECKUX 3aja4 Ha
BBIYHCJICHUE YTJIOB MEXIY CKPEHIMBAIOIIMMUCS MPSMBIMH, MEKIY HPSIMOH M IIOCKOCTBIO, MEKIY
TUIOCKOCTSIMU, IBYTPaHHBIX YTJIOB.

Beraucnate 00bEMBI W TUIONIANM IOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpH3Ma, MUPAMHUIA) C
npuMeHeHHeM (OpMYJI; BBIYHCIATH COOTHOLICHUS MEXIY IUIOMIAJSIMH TOBEPXHOCTEH, O0O0BEMaMu
MOTI00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSIMHU: CUMMETPHSI B IPOCTPAHCTBE; IICHTP, OChb M IIOCKOCTh CUMMETPHH,
IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekath, mnpeoOpa3oBbIBATh W HWHTEPIPETHPOBATH HHPOPMALUIO O MPOCTPAHCTBEHHBIX
TeOMETPHUYECKUX (PUTYpPAX, MPEACTABICHHYIO Ha YepTekKaxX U PUCYHKaX.

[TpumensTh TeoMeTpruyeckue (HaKkThl sl PEIICHUS] CTEPEOMETPUUYECKUX 3a1ad, MPEANOIaralonux
HECKOJIbKO IIIaroB PEIIeHHs, €CIIN YCIOBUS TIPUMEHEHUS 3a/IaHbI B SIBHOU (hopMe.

[TpuMeHsTh TpOCTeHIIne MPOrpaMMHBIE CPEICTBA U DIIEKTPOHHO-KOMMYHHUKAIIIOHHBIE CHCTEMBbI
MIPH PEUICHUN CTEPEOMETPUIECKUX 3a/1aY.

[TpuBOIUTE TIpUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEpPHOCTEH B MPUPOJIE W >KU3HU, PACIIO3HABATH
MIPOSIBJICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHsTh MOTy4YeHHbIE 3HAHUS HA TIPAKTHKE: aHAIU3UPOBATh peajbHble CUTYallUU U TPUMEHSITh
M3YYCHHBIC TIOHATHS B IPOIECCE TOWCKA PEIICHHS MaTeMaTHYecCKu CHOPMYIMPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealbHbIE CHUTyallMd Ha $3bIKE TE€OMETPUHU, HCCIEAOBAaTh MOCTPOCHHBIE MOJETHU C
WCIOJIb30BAHNEM T'€OMETPHUSCKUX TOHATHA M TEOpeM, ammapara ajareOpbl; pemaTh MPAKTHYSCKHUE
3a/la4yd, CBA3aHHBIE C HAXOXKJICHHEM FeOMETPHUECKHUX BETHUUH.

11 KJIACC

OnepupoBaTh TOHATUAMU: [HIUHAPUYECKas TMOBEPXHOCTh, OOpa3yIOIIUe IMIMHIPUYECKON
MOBEPXHOCTH; IMIIMH/AP; KOHWYECKas MOBEPXHOCTh, 00pa3ylollre KOHHYECKOW IMOBEPXHOCTH, KOHYC;
cepuueckasi TOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MTOTyYEHUs TNl BPAIlICHUS.

KnaccudumupoBars B3auMHOE pactofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHIME: [IAPOBOI CErMEHT, OCHOBAaHUE CETMEHTa, BHICOTA CErMEHTA; IIapOBOMA
CIIO, OCHOBAHHME IIAPOBOTO CJIOS, BEICOTA MIAPOBOTO CIIOS; MIAPOBOH CEKTOP.

Breruncnarte 00BEMBI M MIIOMAAM TMOBEPXHOCTEH TeN BpAIlEHUS, TEOMETPHUYECKHX TENl C
puMeHeHneM (GopMyII.

OnepupoBaTh MOHITHSIMH: MHOTOTPAaHHHK, BIUCAHHBIM B cepy U OMUCAHHBIA OKOJIO cepsl;
cdepa, BIMCaHHAs B MHOTOT'PAaHHHK WJTH TEJIO BPAIICHHUS.

BBI4ucnaTh COOTHOMIEHUS MEKY TIIOMIAISIMH TOBEPXHOCTEH U 00BEMaMH MOAOOHBIX TETI.



N300paxkath u3ydaemble (UIYpsl OT pPyKH M C IPUMEHEHHEM IPOCTBIX YEPTENKHBIX
HHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYDP: BUJ CBEPXY,
cOOKY, CHH3Y; CTPOUThH CCUCHHS TEJI BPALLICHHUS.

W3Bnekarb, WHTEPHPETHPOBATH U MPEoOpPa30OBbIBaTh HMH(POPMALMIO O HPOCTPAHCTBEHHBIX
reOMETPHUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BrimomasaTs I[CﬁCTBHSI CJIOKCHUSA BCKTOPOB, BbIYHUTAHHA BCKTOPOB M YMHOXCHHA BCKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHM 00J1aJat0T.

IIpuMeHATh paBUIIO NapasuIeICIUIIEAA.

OnepupoBaTh NOHATHAMH: IE€KApTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOPA,
PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YOl MEXKIy BEKTOPAMM, CKAIIPHOE IIPOM3BEICHUE
BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPBI.

HaXOIlI/ITI) CyMMY BCKTOPOB U IIPOM3BCACHUC BCKTOpPAa HaA 4YHCIIO, YroJl MEKAY BCKTOPAMH,
CKaJISIPHOE NMPOU3BEJEHHE, PACKIJIAAbIBAaTh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOM CHCTEME KOOpMHAT.

[TpumeHsTH TEOMETpUYECKHE (aKThI Ul PEIICHUs] CTEPEOMETPUUECKUX 3ajiay, IPEeoIararoiux
HCCKOJIBKO IIaroB p€lICHus, €CJIN YCIIOBUA IPUMCHCHUSA 3a/IaHbI B SIBHOM (1)OpM€.

Pemarts npocreiiniyie reoMeTpUYECKHE 3a1a41 Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOIO METOAA.

Pemars 3aJa4uu Ha J0Ka3aTCJIbCTBO MaTEMATHYCCKUX OTHOIIECHUH n HaXOXJACHHUEC
reOMETPUUECKUX BEIMYHMH [0 00pa3laM WK aJropuTMaMm, IPUMEHssl H3BECTHBIE METO/Ibl IPU PEIICHUU
CTaHAAPTHBLIX MATECMATUYCCKUX 3a1a4.

[TpyuMeHATh pOCTEMIINE MPOTrPAMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBI
IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoIMTE IpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IPHUPOJE U JKU3HH, PACIO3HABATH
IMPOABJICHUC 3aKOHOB I'€COMETPHHN B UCKYCCTBC.

IIpuMeHATh MOoy4eHHbIE 3HaHKUS Ha MIPAKTUKE: aHATU3UPOBATh pealbHbIE CUTYallud U IIPUMEHATh
M3Y4YEHHbIE TIOHATUS B IpOLIECCE NMOMCKA PEUIeHHs] MaTeMaTU4ecKd CHOpPMYJIMPOBAHHON MPOOIEMBI,
MOZCIIUPOBATh pPEAbHBIC CUTYallMd Ha S3bIKE TI'C€OMETPUH, HUCCIENOBATH IIOCTPOCHHBIE MOJACIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUH M TEOpeM, ammapara aiareOpbl; pelaTb MPaKTHUYECKHe
3a/1a4d, CBA3aHHBIC C HAXOKICHUEM I€OMETPUUECKUX BEIIMUUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1¢209e37
) [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1¢209e37
bubnunoreka LIOK
4 10 1
VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSMHU hitps://m.cdsoo.ru/1c209637
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 06 9 1
DEMEL MEOTOTPaHHIKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUsl, paCCTOSIHUS U YIJIbI 4 1 bubmorexa HOK
p ' P Y https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 T 12
©1a Bpatiermi https://m.edsoo.ru/1¢209¢37
2 OOBEMBI TET 5 1 bubmorexa HOK
https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJUHATHI B IPOCTPAHCTBE 0 hitps://m.cdsoo.rw/1209¢37
4 [ToBTOpeHue, 06001EeHNE, 7 | bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1¢209¢e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 34 3 0
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IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

e KoaunuyecTBO 4acoB Jlom.3a1anue JJIeKTPOHHbIE
. Tema ypoka uudgposbie
n/n ara
Beero | KP | IIP A o0pa3oBaTe/ibHbIE
pecypcsl
OCHOBHbIE MOHATHUS CTEPEOMETPUU: TOUKA, IPAMas, §1 Nel
1 IJIOCKOCTh, MPOCTPaHCTBO. [IpaBuia nzoopakeHus Ha 1 03.09.2025 bubnunoreka [HOK
PUCYHKAX: U300paKEeHHS TNIOCKOCTEH, TapaJlIeIbHBIX A https://m.edsoo.ru/aecc77cd
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsTHs: mepecekaronuecs MIOCKOCTH, KapTOYKU bubmuorexa [JOK
2 1 04.09.2025
MEPECEKAIONIUECS TTPSIMAasi U TNIOCKOCTh https://m.edsoo.ru/2d8a9c99
[lonsTHA: nepecekaronecs MI0CKOCTH, KapTOYKHU bubnnorexka [JOK
3 1 10.09.2025
IepeceKaroluecs npsamMas v iI0CKOCThb https://m.edsoo.ru/db685¢73
3HAaKOMCTBO C MHOTOTPaHHUKAMH, H300pakeHHe KapTOYKU
4 MHOI'OTPAHHHUKOB Ha EIC HKaX, Ha II OGFI)G_II/IOHHLIX 1 11.09.2025 b brbmiorexa [IOK
p puacy ’ p T https://m.edsoo.ru/a63959ed
yepTexax
HauanpHbie cBenenus o ky0e U mupamuje, ux pa3BEPTKU KapTOYKU bubnunoreka [JOK
5 1 17.09.2025
u Mojienu. CeueHnss MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
HauanwsHbie cBeieHNs 0 KyOe U MupaMuie, UX pa3BEPTKU KapTOUYKH bubnnorexka [JOK
6 1 18.09.2025
u mozenu. CedeHns MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTrie 06 akCMOMaTUYECKOM IIOCTPOEHUU §2 Ne5,7
7 CTECPEOMETPHUHU: aKCHUOMBI CTCPEOMETPHUH U CIICACTBUS U3 1 24.09.2025 bubmorexa [JOK
: o https://m.edsoo.ru/Occ5céfe
HUX
[ToHsATHE 006 AKCHOMATHYECKOM MTOCTPOSHUH Nell
8 CTEPEOMETPHUHN: aKCHOMBI CTEPEOMETPHUH H CIIEACTBUA U3 1 25.09.2025 bubmmorexa LJOK
: o https://m.edsoo.ru/239c8cb4
HUX
[TonsaTne 06 aKCHOMAaTHYECKOM MTOCTPOSHUH §3 Nel2
9 CTEPEOMETPHUU: AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 1 01.10.2025 bubanorexa [IOK
p PHH: p p T https://m.edso0.ru/65¢6b106
HUX
10 [TonsiTHe 06 aKCHOMAaTUYECKOM OCTPOSHUHU 1 02.10.2075 c.p. Bapuanrtl bubnuotexa [JOK

CTCPCOMETPHUU: AKCUOMBI CTCPECOMCTPUU U CICACTBUA U3

https://m.edsoo.ru/258fc245
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HHUX

Bzaumuoe PACIIOJIOKCHHUEC IPAMBIX B IPOCTPAHCTBEC!

§4 Nel7

bubmuorexa [JOK
11 | mepecekaromuecs, napajieIbHbIE U CKPEITUBAIOIIAECS 08.10.2025 https://m.edsoo.ru/1a2520f6
MpsIMbIE
ITapannenbHOCTh IPSMBIX M INIOCKOCTEH B MPOCTPAHCTBE: 5 Ne21,22
12 naganﬂeanble npﬂfxlble B IPOCTPAHCTBE,; Poer 09.10.2025 ’ Enbmiorexa IOK
. ’ https://m.edsoo.ru/93ad36b3
[1apaJUIEIbHOCTD TPEX MPSIMBIX
[TapanienbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE:! §6 Ne27 bubnnoreka [HOK
13 o 15.10.2025
[TapannenbHOCTh MPSIMON U MIIOCKOCTH https://m.edsoo.ru/ee1d19b9
§7 Neo37 bubnunoreka [JOK
14 | VYrubl ¢ cOHanpaBIE€HHBIMU CTOPOHAMU 16.10.2025 https:/m.edsoo.ru/9F407 159
§8 Ned( bubnuorexa [JOK
15 | Yron mexay npsMbIMU B IPOCTPAHCTBE 22.10.2025 https://m.edsoo.ru/fe733862
§9 Ned4 bubnnoreka [JOK
16  Yroa mexzy NpsMbIMU B IPOCTPAHCTBE 23.10.2025 hitps://m.edsoo.ru/293529a0
Ny §10 Ne51,52 bu6mmorexa [IOK
17 | IlapamieabHOCTh IJIOCKOCTEN: MapajlieIbHbIE INIOCKOCTH 05.11.2025 https://m.edsoo.ru/2e1 8£255
. N §11 Ne54 bu6mmoreka [IOK
18  CoiicTBa napajiesnbHbIX MJI0CKOCTEN 06.11.2025 hitps://m.cdsoo.rw/e504d656
ITpocreiinme npocTpaHCTBEHHBIE (PUTYPBI HA MIIOCKOCTH: §12,13 Ne67,68  Bubaunoreka [ITOK
19 12.11.2025
TeTpalap, KyO, mapasuiesenume;t https://m.edsoo.ru/4a28dc02
N §14 Ne72,79 bu6mmoreka [IOK
20 Tocrpoenue cedenmii 13.11.2025 https://m.edsoo.ru/1d434d0f
. §14 Ne81 bubnmnorexa [JOK
21  Iloctpoenue ceueHuit 19.11.2025 https://m.edsoo.ru/ec26fe5d
KonTtpouabHnas padora no teme "Ilpsimbie u WNnn.3ananue
22 nnocn?ocna B HSOCTpaHCTBe Hapa?me.nbnonb 20.11.2025 e bubmiorexa LOK
oy https://m.edsoo.ru/9a0a9e56
NPSIMBIX U II0CKOCTei
[eprieHAUKYISIPHOCTH MPSIMOMN ¥ TJIOCKOCTH: §15 Nel16(0), bubnuoreka [IOK
23 26.11.2025
MEPIEHAUKYIAPHBIE IPSAMBIE B IIPOCTPAHCTBE 117 https://m.edsoo.ru/b19f6asd
24 IIpsmble napasuienbHble U NEPIEHINKYJIIPHBIE K 57112025 §16 Ne119(6) bub6nuorexa [IOK

IIJIOCKOCTH

https://m.edsoo.ru/0acl1¢c95
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25 [IpsimMble mapasnienbHble U TEPHIEHANKYIISIPHBIE K 03.12.2025 §16 Nel21 bubmuorexa [JOK
IJIOCKOCTH o https://m.edsoo.ru/ba545966
. §17 Nel25 bu6mmoreka [IOK
26  Ilpu3Hak neprneHAUKYJISIPHOCTH NPSAMOM U MJIOCKOCTU 04.12.2025 hitps://m.edsoo.ru/f85bfcd6
. §17 Nel26 bubnmoreka [JOK
27  llpu3Hak neprneHANKYISIPHOCTH MPAMONA U TIIOCKOCTH 10.12.2025 https://m.edsoo.ru/79165d15
N N §18 Nel29 bubmuorexa [JOK
28 | Teopema o npsAMOii EPIEHAUKYIISPHON IIIOCKOCTU 11.12.2025 hitps:/m.edsoo.r/635¢5087
. o §18 Nel30 bubnunoreka [JOK
29 | Teopema o npsAMOi NEPHEHAUKYIISIPHON IIOCKOCTU 17.12.2025 https://m.edsoo.rw/bd3 7458
. N §18 Nel31 bubnnorexa [JOK
30 Teopema o NpsiIMO MEPIIEHAUKYISAPHOU IIIIOCKOCTH 18.12.2025 https://m.edsoo.ru/7d18834b
[leprienuKyIsIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0 §19 Nel140 bubnuorexa [JOK
31 . 24.12.2025
INIOCKOCTH, PACCTOAHUE OT IIPSIMOHU 10 INIOCKOCTH https://m.edsoo.ru/33¢477d3
[lepnieHIuKyIsIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0 §19 Nel41 bubnnoreka [JOK
32 N 25.12.2025
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOU JI0 TUNIOCKOCTH https://m.edsoo.ru/66fefadd
[leprieHIuKyIsIp U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0 §19 Nel43 bubnuorexa [JOK
33 N 14.01.2026
IUIOCKOCTH, PACCTOSIHUE OT IIPSIMOU 10 IJIOCKOCTH https://m.edsoo.ru/aSb7b8e3
[lepnieH UKy IsIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 0 §19 Nel44 bubnuoreka [IOK
34 N 15.01.2026
IJIOCKOCTH, pACCTOSIHUE OT IPSIMOM 110 INIOCKOCTH https://m.edsoo.ru/dbee22bc
. §20 Ne145,150  bubamoreka [JOK
35 Teopema o TpEX mepHeHMKyIAPaX 21.01.2026 https://m.edsoo.ru/e4972cdc
. §20 Nel152 bubnnoreka [JOK
36 Teopema o TpEX neprieH Ky IApax 22.01.2026 https://m.edsoo.ru/52188a7d
. §20 Nel154 bubnmnorexa [JOK
37 | Teopema o TpEX NepHEHANKYIIpaxX 28.01.2026 hitps://m.cdsoo.ra/9f246736
33 VYTIIBI B TPOCTPAHCTBE: YTOJ MEXAY MPSMON 1 29.01.2026 §21 Nel67 bubnmnoreka [JOK
IUIOCKOCTBIO o https://m.eds00.ru/6b61b2b4
. N §22 Nel70 bubnmoreka [JOK
39  JIByrpaHHBINI yroJ, JMHEHHBIA yroj ABYTPaHHOTO yIJIa 04.02.2026 htps-//m.cdsoo.ru/5fa0b3ce
40 | JIByrpaHHBIN yroJi, JMHEWHBIN Yroj IBYyIpPaHHOTO yria 05.02.2026 322 Nel7l bubmmorexa LIOK

https://m.edsoo.ru/c7c777ed
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a1 [lepneHUKyYISIPHOCTD IJIOCKOCTEH: TPU3HAK 11.02.2026 §23 Nel73 bubmuorexa [JOK
MEePIEHANKYJISIPHOCTH JIBYX IIJIOCKOCTEH o https://m.edsoo.ru/ec3e2da3
49 [TepneHUKYISAPHOCTD IJIOCKOCTEH: TPU3HAK 12.02.2026 §23 Nel74 bubnmoreka [JOK
MEPIEHANKYISPHOCTHU JBYX IIJIOCKOCTEN o https://m.edsoo.ru/ed9e2a8e
[lepneHIUKYISPHOCTD MJIOCKOCTEMN: IPU3HAK §23 Nel87 bubnnoreka [JOK
43 o 18.02.2026
MEPIEHINKYIISIPHOCTHU JIBYX MJIOCKOCTEN https://m.edsoo.ru/ba75dc57
KoHnTposbHas padora no remam WNun.3ananue
44 "Heplr)[eﬂumcy.;)ﬂpﬂoch NPAMBIX H IJIOCKOCTeH' 1 19.02.2026 . bubmoreka LJOK
" " o https://m.edsoo.ru/5b971ef3
Yribl MeKAy NPAMBIMH M IJIOCKOCTAMU
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTHI §27 Ne219
45 | MHOTOTpaHHUKA, BBITYKJIbIC U HEBBITYKJIbIC 25.02.2026 Bubmzorexa LIOK
P ’ Y Y R https://m.edsoo.ru/2d24¢873
MHOT'OTPaHHUKHU; pa3BEPTKAa MHOTOI'PaHHUKA
IIpu3ma: n-yrojpHas Ipu3Ma; TPpaHu 1 OCHOBAHUS 27 Ne220
46 n pI/IBMBI' I };IMa}I U HaKIJ)mHHa;IFlII) M3Mbl; OOKOBas U 26.02.2026 ’ bubmioreka [JOK
p - b p ’ R https://m.edsoo.ru/b4ad63ad
I10JIHAsl IOBEPXHOCTh IPU3MBbI
[Tapannenenunen, NpsIMOYTOJIbHBIN MapajjiesenuIe]] 1 §30 221,222 bubnnoreka [JOK
47 N 04.03.2026
€ro CBOMCTBA https://m.edsoo.ru/8a7be683
IIupamupga: n-yrojpHas NupaMuia, TpaHd 1 OCHOBaHUE 32 243,244
48 | mu paMI/I )II)I' 60};0321;{ u nonﬁaz HI([)BG I:(HOCTI) MAPAMHUJIBL; 05.03.2026 : bubmiorexa [JOK
DaMHIEL, . P PaMHIBL, R https://m.edsoo.ru/fblcd0a5
MpaBUJIbHAS U yCEUEHHAs MUPAMHUAA
IIpaBUIBbHBIE MHOTOTPAHHUKU: TIOHATHE IIPABUIBHOTO §33 Ne257
MHOTOTpaHHHKA; IPaBUIIbHAS TIPU3Ma U MTpaBUIIbHAS bubnuoreka [IOK
49 11.03.2026
UpaMuza; IpaBUIbHAsA TPEYTOJAbHAs IUpaMUIa U https://m.edsoo.ru/074c8865
MIPaBWIbHBIN TeTpa3ap; KyO
[IpencraBienue o NpaBUIbHBIX MHOIOIPAHHUKAX ! §35 Ne258 bubnnoreka [JOK
50 12.03.2026
OKTasap, JOAEKA AP U UKOCAdaP. https://m.edsoo.ru/a0fdd5bf
CummeTpHs B IPOCTPAaHCTBE: CHMMETPHUS OTHOCUTENIBHO §36 Ne301
TOYKH, IPSMOM, MIIOCKOCTH. DJIEMEHTHl CHMMETPUH B bubmuorexa [JOK
51 18.03.2026
UpaMuIax, napajieiaenuneaax, NpaBUiIbHbIX https://m.edsoo.ru/b9e777d9
MHOT'OTPaHHUKAX
57 Brrurcnenue 31eMeHTOB MHOTOTPaHHUKOB: pé0pa, 19.03.2026 Ne302,303 bubnuotexa [JOK

AraroHajiu, yIJbl

https://m.edsoo.ru/6¢cdbecef
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[Tnomane 60KOBOW MOBEPXHOCTH U MOJIHON MTOBEPXHOCTH Ne307 B OK
53  npsiMo#l IPU3MBI, IUIONIAL OCHOBAHUH, TEOpEMa O 25.03.2026 htlf S/I;I;T:é{sigru 137484157
OOKOBOI TOBEPXHOCTH MPSIMON TPU3MBI DS-T. ]
[Tnomaab 60KOBOM MOBEPXHOCTH M MIOBEPXHOCTH 3anauu EI'D Eu6 OK
54  mpaBWUIBLHOM MUPAMHJIBI, TEOPEMA O IO OOKOBOM 26.03.2026 htI;I S/I;I;T:cllcsi)gru 15603e30b
MMOBEPXHOCTH YCEUEHHOW MMUPAMUIbI DS:. ]
WHun.3ananue bubmuoreka [JOK
” ”"
55 KourtpoJuabHasi padora no reme '"'MHOrorpaHHuKHU 08.04.2026 hitps:/m.edsoo.ru/a95f5c04
. §52,53 bu6mmoreka [IOK
56 | Ionsrae 06 obnéme 09.04.2026 ' %443 445 https:/m.eds00.ru/7ad0020b
N §58 bubmuorexa [JOK
S7  O0bém mupamma 1>.04.2026 Ne477(a),478 https://m.eds00.ru/235171b3
.. §58 No483 bubnunoreka [JOK
58 | O6nEM mupamuH 16.04.2026 https://m.edsoo.ru/f47dfefd
i §58 Ned488(0) bubnuorexa [JOK
39 O0bém mupavma 22.04.2026 https://m.eds00.ru/79¢10312
N Ne489 bubmuoreka [JOK
60 | O6nEM mupaviH 23.04.2026 https://m.edsoo.ru/2faadc3f
. §54 452(ab) bubnunoreka [JOK
61 | O6nEM mpu3MET 29.04.2026 https://m.edso00.ru/79853608
. §57 Ne469,472  bubnuoteka [JOK
62 ObbéM npusMbl 30.04.2026 https://m.edsoo.ru/1e053890
. §54,57 No476 bubnmnorexa [JOK
63 OObEM mpu3MEI 06.05.2026 https://m.edsoo.ru/482d3f51
64 Koutpoabsnas padora no reme "O0bEMBI 07.05.206 WNnn.3ananue bubnmnorexa [JOK
MHOTOTPAHHUKOB'' o https://m.edsoo.ru/28a6573¢
65 [ToBTOpenue, 0000IIeHNE CUCTEMAaTU3AIUS 3HAHUH. 13.05.2026 WNun.3ananue bubnnorexka [JOK
[TocTpoeHue ceueHnii B MHOTOTPAHHUKE o https://m.edsoo.ru/098bedad
[ToBTOpeHME, 0600IIEHNE CUCTEMATH3AIIHS 3HAHUMN. Wun.3aganue
66 Brruncnenue pacCTOSHUN: MEXAY ABYMs TOUKaMH, OT 14.05.2026 bubnuotexa [JOK

TOYKH JI0 MPSMOM, OT TOYKH JI0 TIIIOCKOCTH, MEXKTY
CKPENIMBAIOIIUMUCS TPSIMBIMHU

https://m.edsoo.ru/f7792ba9
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WNun.3aganue

bubmuoreka [JOK

67 HWTorosasi KOHTpPOJLHasA padoTa 1 20.05.2026 hittps:/m.edsoo.ru/b9146bc0
[ToBTOpenue, 0000IIeHNE CUCTEMAaTU3AIUS 3HAHUH. Wnp.3ananue
Brrunciienue yrioB: MexXAy CKpEIIMBAIOIAMUCS bubnnoreka [HOK

68 g 1 21.05.2026
NPAMBIMH, MEXAY IPSIMOH U IJIOCKOCTBIO, IBYIPAHHBIX https://m.edsoo.ru/56765e8b
YTJIOB, YIJIOB MEXy MJIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

KoanuecTBo 4acoB Jlom.3a1anue JJIeKTPOHHbIE
Tema ypoka Mara uudposbie
o0pa3oBaTe/bHbIE
pecypcsl
Cdepa u map: HeHTp, paanyc, IMaMeTp; IIIOIIa b §43,44 Ne373(ab)  Bubamoreka ITOK
02.09.2025
MIOBEPXHOCTHU Cepsl https://m.edsoo.ru/0341bc2b
B3aumHoe pacnonoxenne chepsl U TNIOCKOCTH; §45,46 Ne379,390  bubamnoreka [JOK
09.09.2025
KacaTelIbHasl TUIOCKOCTh K cdepe; mIommanb chepbl https://m.edsoo.ru/bed12a43
N3o0paxkenue cdepsl, mapa Ha MIOCKOCTH. Ne392,393 bubnuorexa [JOK
16.09.2025
Ceuenus mapa https://m.edsoo.ru/be15f7f2
WINHIPHYIECKAs IOBEPXHOCTDL, 00pa3yIoIie 38,39 Ne322,324
EI/IJ'II/IHIZ[I pI/I‘lGCKOf/i HOBerHOCTI/I ocf T 23.09.2025 ’ Brommozexa [OK
P 1 TOBCP ’ had https://m.eds00.ru/6054b8c]
LHAJTUHIPUYECKON MOBEPXHOCTH
WINHAP: OCHOBAHUS K OOKOBAs IIOBEPXHOCTD, 38,39 Ne328,329
](;16pa3yfopma;1 M OCh; IIONIAAb 60K0B01711) U TIOJTHOU 30.09.2025 ’ brbmiorexa [IOK
’ https://m.edsoo.ru/188{6216
MMOBEPXHOCTHU
N306paxkenne nunuHApa Ha MI0ckocTu. Pa3BépTka §38,39 Ne339
nunuHapa. CedeHus MMHIPa (TNIOCKOCTHIO, bubnmnorexa [JOK
o N 07.09.2005
[apajieIbHON WU MEPIEHIUKYIAPHON OCH https://m.edsoo.ru/016e25¢eb
HUAJTUHIPA)
Konnueckast moBepXHOCTH, 00pa3yroIe 40,41
KOHMYECKOU HOBCII:))XHOCTI/I ocf I/I}];e;IIIHI/IHa 14.09.2025 J§\f0347(a) 348 bubmiorexa LIOK
N ’ - ’ https://m.edsoo.ru/c94ba09b
KOHHMYECKOM MOBEPXHOCTH
Konyc: ocHoBaHue 1 BepinHa, 00pa3yrolias 1 OCh; 21.09.2025 §40,41 bubnmnorexa [JOK
Iona b O0OKOBOW ¥ MOJTHOM MOBEPXHOCTH T Ne352,354(a) https://m.eds00.ru/897dd3b2
Y ceuéHHBIN KOHYC: 00pa3yoIlre U BBICOTA, §42 Ne360,366 bubnuorexa [JOK
11.11.2025
OCHOBaHUS U OOKOBasi IOBEPXHOCTh https://m.edsoo.ru/1468bab3
N3obpakeHne KoHyca Ha MIIOCKOCTH. Pa3BEpTka §42 Ne371
KkoHyca. CeueHns KoHyca (IIOCKOCTHIO, 18.11.2025 bubnuorexa [IOK

napajuieIbHOM OCHOBAHMIO, U MIIOCKOCTBIO,
MPOXOASIIECH uepe3 BEpUINHY)

https://m.edsoo.ru/0Obde1be8
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3anaun EI'D bubnmoreka [JOK
11 KomOunanums Ten BparieHus: ¥ MHOTOIPaHHUKOB 25.11.2025 hitps:/m.edsoo.ru/3cef] 065
MHororpaHHHK, ONTMCaHHBINA 0K0JI0 chepsr; chepa, 3amaun EI'D bubnmoreka [JOK
12 02.12.2025
BIIMCAaHHAsl B MHOIOTPAHHUK UJIA B TEJIO BPAIICHUS https://m.edsoo.ru/0b136158
13 [Tonste 006 00bEMe. OCHOBHBIC CBOKCTBA 00BEMOB 09.12.2075 §55 No464(ab) bubmuoreka [JOK
Tel o https://m.edsoo0.ru/26a03fb7
14 O06bEM uuHApa, Konyca OO0BEM mapa u 1IoIab 16.12.2025 §59 Ne495,498 bubnmoreka [JOK
chepsl o §60-63 Ne512,516 | https://m.edsoo.ru/5513d87b
15 KountpoabsHnas padora no remam "Tena 23.12.2025 WNnn.3ananue bubmuorexa [JOK
Bpamienus' u "Oobembl Tea" T https://m.edsoo.ru/d189bde2
[Tono6uble Tena B mpocTpancTBe. COOTHOLICHUS 3amaun EI'D
16 MEXy IUIOIIAIIMH IIOBEPXHOCTEH, 00bEMaMu 30.12.2025 brbmorera [IOK
’ https://m.edsoo.ru/810cfleb
MOIOOHBIX Tell
§63,64 No558(a0)  bubamorexa [JOK
17 BekTop Ha MIOCKOCTH ¥ B MPOCTPAHCTBE 13.01.2026 https://m.edsoo.ru/4a33a8ab
§65,66 No565(a6) bubnuotexa [JOK
18 CnoxeHue ¥ BbIUMTaHUE BEKTOPOB 20.01.2026 hitps:/m.edsoo.ru/Scacfelb
§67 No584 bubnunoreka [JOK
19 YMHOXEHUE BEKTOpa Ha YHCIIO 27.01.2026 hitps://m.cdsoo.ru/23f4f089
PaznoxxeHne BekTopa 1o TpEM HEKOMILTaHAPHBIM §68-70 Ne596 bubnmnorexa [JOK
20 03.02.2025
BekTopaM. IIpaBuio nmapaienenumnena https://m.edsoo.ru/dee379eb
Pemenue 3anay, cBA3aHHBIX C IPUMEHEHUEM 3agaun EI'D bu6mmorexa [IOK
21 o N 10.02.2026
IIPaBUJI IEUCTBUU C BEKTOpPaMHU https://m.edsoo.ru/a28fd74e
KoopanHaTHO-BEKTOPHBIN METO/ P PEIICHUH §71,72 Ne639,640 = Bubauoreka [TOK
22 17.02.2026
FeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/5a827900
[IpsimoyronbHas cucteMa KOOpAUHAT B §73,74
bubmuoreka [JOK
23 NPOCTPAHCTBE. Koopaunats! BekTopa. 24.02.2026 | Ne646(a),654 hitps-//m.edsoo.r/d3al fe30
[Ipocreiime 3a1a4u B KOOpAMHATAX
VYron mexnay Bekropamu. CkaspHoe §76,77 Ne682(ab) = bubamorexa [TOK
24 03.03.2026
MPOU3BEJICHUE BEKTOPOB https://m.edso0o.ru/48db7058
25 Brruncnenue yriioB Mexy NpsIMBIMU U 10.03.2026 §78 Ne685 bubnnorexka [JOK

IIJIOCKOCTAMU

https://m.edsoo.ru/725effc4
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KonTtpouabnas pa6ora no teme "BekTopsl WNun.3ananue bubnnoreka [HOK
26 " 1 17.03.2026
KOOPJAUHATHI B IPOCTPAHCTBE https://m.edsoo.ru/8efbe78e
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3agaun EI'D
27 3HaHuil. OCHOBHBIEC QUTYPHI, (AKTHI, TEOPEMBI 1 24.03.2026 Bubmorexa ITOK
) ’ ’ https://m.edsoo.ru/77¢c22fc5
Kypca IUTaHUMETPUH
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3agaun EI'D
28 3HaHuil. OCHOBHBIEC QUTYPHI, (AKTHI, TEOPEMBI 1 07.04.2026 bubmoreka LJOK
) ’ ’ https://m.edsoo.ru/1780bas5d
Kypca IUTaHUMETPUH
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3agaun EI'D
29 3HaHuil. OCHOBHBIEC QUTYPHI, (PAKTHI, TEOPEMBI 1 14.07.2026 bubmioreka [JOK
) ’ ’ https://m.edsoo.ru/078cd184
Kypca IUTaHUMETPHH
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AITUS 3agaun EI'D
30 3HaHUH. 3aa4M TNIAHUMETPUU U METOBI UX 1 21.04.2026 brbmiorexa [IOK
' T https://m.edsoo.ru/7491efe0
penieHus
[ToBTOpEeHME, 0000IIEHNE M CHUCTEMATH3AIUS 3agauu EI'D
31 3HAHUM. 3aJ1a4¥ TIJIAHUMETPUU U METOJIbI UX 1 28.04.2026 brbmiorera [IOK
‘ T https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 3amaun EI'D
32 3HaHuil. OCHOBHBIE QUTYPBI, (PAKThI, TEOPEMBI 1 05.05.2026 bubmmorexa [JOK
) > ’ https://m.edsoo.ru/74b2ad91
Kypca CTepeOMEeTpUH
HNnn.3ananue bu6mmoreka [IOK
33 Hrorosasi KOHTpOJIbHAsI padoTa 1 12.05.2026 hitps:/m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, 0000IIEHNE U CUCTEMaTH3alHs 1 19.05.2026 3amaun EI'D bubnnorexka [JOK
3HAHWUH o https://m.edsoo.ru/f465d10e
HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 26.05.2026
3HaHWUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
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MMPOBEPSIEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

10 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

7
7.1

7.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHero o01ero 0opa3oBaHus

['eomeTpus
OnepupoBarh MOHATUSIMH: TOUKA, MPsMasi, TNIOCKOCTb

HpI/IMeHHTB AKCUOMBI CTEPEOMETPpHUH MU CICACTBHUA K3 HHUX IIPpU PCUICHHUHN
IreOMCTPHUICCKUX 3a1a4

7.3

7.4

7.5

7.6

OnepupoBarTh NOHATUSMU: NApaUICIIBHOCTh U MEPIECHIUKYIISIPHOCTh MPSIMBIX U
IIJIOCKOCTEH

KnaccudumupoBath B3aMMHOE pPACHOJOXKEHHE TPSAMBIX H IUIOCKOCTEH B
MIPOCTPAHCTBE

OnepupoBarh MOHATUSMU: JBYTPAHHBINA yroJl, TPaHU ABYTPAHHOTO yria, pedpo
JBYTPaHHOI'O YyIJIa, JMHEMHBIM yroa JABYTPaHHOTO yrja, TIpaaycHas Mepa
JBYT'PAHHOI'O yrIjia

OnepupoBarh MOHATHUSMH: MHOTOTPAHHUK, BBIIYKIBII M HEBBITYKJIbIHA
MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPaHHMKA, IPaBUIIbHBI MHOTOTPAHHUK

7.7

7.8

7.9

PacriozHaBaTh OCHOBHBIE BHJBI MHOTOIPDAaHHUKOB (IMpamujaa, I[pU3Ma,
IPSIMOYTOJIbHBIN Mapasuienenunes, Kyo)

KnaccuduupoBaTb MHOrOIpaHHUKH, BBIOMpasi OCHOBAHUS Ul KIacCUPUKALIUH
(BBIIIYKJIbIE M HEBBINYKJIBIE MHOTOIPAHHUKH, IPaBUIbHbIE MHOTOTPaHHHKH,
IpsIMble U HAKJIOHHBIE [TPU3MBI, NTapaJlIeIeUuIe bl)

OHepI/IpOBaTI) MOHATHUAMU: CCKYIIAsA IMIOCKOCTb, CCHCHNEC MHOT'OTPAHHHUKOB

7.10

7.11

7.12

7.13

7.14

OOBACHITD IMPUHIMUIIBEI TTOCTPOCHUA CCUCHHI MHOT'OTPaHHUKOB, HCIIOJIb3YyAd
METOJ CICA0B

CtpouTh ceyeHHss MHOTOI'PaHHUKOB METOJIOM CJIE/IOB, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX 00OBEMHBIX (PUTYp: BUJ CBEPXY, COOKY,
CHU3Y

Pemiate 3ala4ui Ha HAXOXJACHUC TCOMCTPHUYCCKUX BCJIIMYHUH I10 06pa3uaM nin
aJIropuT™MaM, IMPUMCHASA HN3BCCTHBIC AHAJTIUTHUYCCKUC MCETOABI IIpU PCHICHUU
CTAHAAPTHBIX MATCMATHUYCCKUX 3aa4 Ha BbIYHUCICHHUC paCCTOHHI/Iﬁ MCKAY
ABYyMs TOYKaMH, OT TOYKH 10 pr[MOI\/JI, OT TOYKH MO0 IINIOCKOCTH, MCKIY
CKpCHIMBAOIHUMUCS ITPAMBIMU

Pemarp 3amaun Ha HaXOXKIEHHWE TE€OMETPUUYECKUX BEIMYMH MO OOpas3laM WU
aNropuT™MaM, MNPUMEHSST M3BECTHBIC AHAJUTUYECKUE METOIbl MpPH PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYECKUX 3a4a4 Ha BBIYMCIEHUE YIJIOB MEXIY
CKPCIIMBAIOIIUMHUCS TMPSIMBIMU, MEXIYy MNOPSIMOM U IUIOCKOCTBIO, MEXKIY
TUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB

Beraucnsate 00bEMBI M TUTONMIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
nupaMuia) C TpUMEHEHHEM (OPMYJ, BBIYHCISATH COOTHOIICHUS MEXIY
TJIOIIA ISIMHA TTOBEPXHOCTEH, 00bEMaMH MO JOOHBIX MHOTOTPAHHUKOB

7.15

7.16

OnepupoBarh MOHATUSAMHU: CUMMETPHUS B POCTPAHCTBE, LIEHTP, OCh U TJIOCKOCTh
CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI

W3BnekaTb, mpeoOpa3oBbIBaTh W MHTEPHPETHPOBATH  MHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax, MPEACTaBICHHYIO HA YepTexax U




pHUCYHKaX

[TpumensTh reomerprueckue (akThl Ui pelIeHUs] CTEPEOMETPUUYECKUX 3a/1ad,

7.17 MPEANOJaralolMX HECKOJIbKO INAroB pEIICHUs, €CIIA YCJIOBUS INPUMEHEHMS
3aJaHbl B IBHOH opme
718 [IpumensaTp  mpocTedmMe  OporpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUYECKUX 33124
719 [IpuBOaUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOLIE U JKU3HU,
pacrno3HaBaTh IIPOSIBIIEHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE
[IpumeHsTh TOMyYEHHBIE 3HAHMS Ha IIPaKTHKE: aHAJIU3UPOBATh pealbHbIE
CUTyallud W NPUMEHATh HM3YyYECHHbIC MOHATHS B IPOLIECCE INOMCKA PELICHUs
MaTeMaTH4eCKu C(HOPMYJIMPOBAHHON MpPOOJIEMBI, MOJCIUPOBATH pealbHbIC
7.20 CUTyallUd Ha $s3bIKE TE€OMETPUHM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIH C
HCIOJIb30BAHUEM TIE€OMETPUYECKUX IMOHATUH M TEOopeM, amnmapara aiareOpsl,
peuiaTh NPaKTUYECKHE 3aJauM, CBSI3aHHBIE C HAXOXKICHHEM T'€OMETPUUYECKUX
BEJIMYMH
11 KJIIACC
Kon .
1pOBEpsIEMOro IIpoBepsiembie NpelMeTHbIe Pe3y/IbTaThl 0CBOCHHs OCHOBHO
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi
pe3yJbTara
6 ['eomerpus
OnepupoBaTh NOHATHSAMH: IIMHAPHUYECKAs TOBEPXHOCTh, OOpasyromme
6.1 UUJIUHAPUYECKOW  TMOBEPXHOCTH, LWIMHIAP, KOHHMYECKAass IMOBEPXHOCTD,
oOpa3yroire KOHU4eCKOH MOBEPXHOCTH, KOHYC, cpepruieckasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpamieHus (HUIUHIP, KOHYC, cdepa H map)
6.3 OOBACHATH cIIOCOOBI OTyUEHUS TeJl BpallleHus
6.4 KnaccuguiupoBaTh B3aMMHOE PaclookeHHe cephl U TIIOCKOCTH
OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTA, BBICOTA
6.5 CErMEHTA, IIapOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CIOS,
IaPOBOU CEKTOP
6.6 Boruncnare 00bEMBI U TUIOIIAM TOBEPXHOCTEN TEJ BPAILLICHHsI, TEOMETPHUECKUX
' T€J C MpUMEHEHHEM (HOpMYJT
6.7 OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHK, BIMCAHHBIN B chepy M OMHCAHHBIN
' 0KO0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHMK WJIH TEJIO BpaIlleHUs
6.8 BbuncnaTe COOTHOIIEHUST MEXIy IUIOMA[IMU IOBEpXHOCTEH U 00BEMaMu
) MOAOOHBIX TEJ
6.9 N300pakaTh wu3ydaeMble GUTYpbl OT pPYKH M C TNPUMEHEHHEM MPOCTHIX
) 4epTEKHBIX UHCTPYMEHTOB
6.10 BoInonHATh (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX
' ¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHsI TeJ BPaIlCHHS
W3BnekaTb, HWHTEPHOPETHPOBaTb U  NpeoOpa3oBbIBaTH  HHPOPMALUIO O
6.11 MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpPaX, IPEACTABICHHYIO Ha YepTexax U
pUCYHKaxX
[TpumensaTh reomerpuueckue (akThl Ui peIIeHUs] CTEPeOMETPUUYECKUX 3a/ad,
6.12 MPEATNONAraloIMX HECKOJIbKO INAroB pEIICHHs, €CIH YCIOBUS IPUMEHEHMS

3aJ1aHbI B IBHOM (popMe




6.13

OnepupoBath NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14
6.15

6.16

BbInonHATE 1EHCTBUS CI0XKEHHSI BEKTOPOB, BHIUUTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpa Ha YHUCJIO0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJat0T

[IpuMeHsTH paBUIIO NapauIEICIUIIEA IIPU CII0KEHUHU BEKTOPOB

OnepupoBaTh NMOHATHAMM: [JEKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJZlyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YIoJl MEXIY
BEKTOPAMHM,  CKaJspPHOE IIPOM3BEICHHE  BEKTOPOB, KOJUIMHEApHBIE U
KOMILJIaHAPHBIE BEKTOPBI

6.17

Haxoauts cymMMy BEKTOpPOB M IPOU3BEACHHME BEKTOPA HA YMCIIO, YIOJl MEXIY
BEKTOpaMH, CKAJIPHOE MPOU3BEACHUE, paCKIa[blBaTh BEKTOP MO JABYM
HEKOJUJIMHEApHBIM BEKTOpaM

6.18
6.19

3a,Z[aBaTI> IIJIOCKOCTh YPaBHCHHUEM B HeKapTOBOﬁ CUCTEME KOOpAHAT

Pemarsn HpOCTGﬁH.IPIG TCOMCTPHUUCCKUC 3aaadd Ha IMPHMCHCHHC BCKTOPHO-
KOOPAMHATHOI'O METOa

6.20

Pemrats 3aJa4d Ha J0Ka3aTCJIbCTBO MaTEMAaTHYCCKUX OTHOIIICHUN U HaXO0XICHUC
ICOMCTPHUUCCKUX BCIUYHUH I10 06pa3uaM WA aJiIrOpuTMaM, IIpUMCHAA U3BCCTHLIC
MCTOABI ITPHU PCHICHUU CTAHAAPTHBIX MAaTCMAaTUYCCKHUX 3a/1a4

6.21

6.22

[IpuMeHAT  mpocTedmIME  OPOrpaMMHBIE  CPEACTBA M DAJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHX 3a]a4

HpI/IBO,I[I/ITb IMPUMCPbI MAaTCMATUICCKUX SaKOHOMepHOCTCﬁ B MIpUpOAC U KU3HH,
PacCIio3HaBaThb MPOSABJICHUEC 3aKOHOB rCOMCTPHUU B UCKYCCTBE

6.23

[IpuMeHATh TOMy4YEeHHBIE 3HAHUS Ha INPAKTUKE: AHAJIU3UPOBATh peajbHbIE
CUTyallud U TNPUMEHATh W3YUYCHHBIE IOHSATHS B IMPOILECCE MOUCKA PELICHUS
MaTeMaTH4ecKu Cc(HOpMYyJIMPOBAHHOM MpPOOJIEMBbI, MOJEIUPOBaTh pealbHbIE
CUTyalldd Ha S3bIK€ TEOMETPUH, MCCIEA0BaTh IIOCTPOECHHbIE MOJEIU C
UCIOJb30BAHUEM TE€OMETPHUECKUX MOHATHH M TeopeM, ammapara aiareopsl,
pelarh MpakTUYEeCKHE 3a/a4yH, CBSI3aHHBIE C HAXOXIACHHEM TIe€OMETPHUYECKHX
BEJIMYMH




Kon

7.1

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIIACC
IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
['eomeTrpus

OCHOBHBIE OHATHS CTEPCOMETPHHU. Tqua, npsAMas, IJI0CKOCTb, IPOCTPAHCTBO. Ilonstue 00
AKCHUOMATUYCCKOM IMOCTPOCHUHN CTCPCOMCTPUN: AKCHUOMBI CTCPCOMETPHUH U CIICACTBUSA U3 HUX

7.2

B3aumHOe pacnonoxeHue MNpsAMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, NapajuleIbHbIE U
CKpeluBaomuecss mnpsimpie. [lapannenbHOCTh HPSIMBIX U IJIOCKOCTEH B IMPOCTPAHCTBE:
napajiyiCJIbHBIC IIPAMBIC B IMPOCTPAHCTBC, IMAPAJICIIBHOCTDH Tpex MMpAMBIX, MapalJICJIbHOCTD
NpsIMOM M TJIOCKOCTU. YTJbl C COHANpPaBICHHBIMU CTOPOHAMH, YrOJ MEXIy MPSMBIMH B
npoctpaHcTBe. [lapayienbHOCTh  IUIOCKOCTEH:  MapajulesibHbIE  IUIOCKOCTH, CBOMCTBA
napajuienbHbeIX aockocteil. Ilpocteifmme mnpocTpaHcTBeHHblE (GUIYpPhl Ha IJIOCKOCTH:
TeTpa’ap, Ky0, napajuiesenunes, HoCTPOCHUE CeUeHUN

7.3

[lepneHMKyIApHOCTD NMPSMOM U IUIOCKOCTH: IEPIEHAUKYISPHBIE NPSMBIE B IIPOCTPAHCTBE,
IIpsIMBIE MAapaJUIENIbHbIE U NEPIEHIUKYJIAPHBIE K INIOCKOCTH, NPU3HAK NEPIEHIUKYIIIPHOCTU
IpsAMOM M IUIOCKOCTH, TEOpeMa O MPSIMOW NEPIEHAUKYJAPHOM IUIOCKOCTH. YTIbl B
IIPOCTPAHCTBE: YIOJ MEXAYy NPSAMOW M IUIOCKOCTBIO, ABYI'PAHHBIM YTroJl, JMHEWHBIM Yroi
JIBYTpaHHOro yria. llepneHauKyiasp W HaKJIOHHBIE: PACCTOSIHUE OT TOYKHM IO IUIOCKOCTH,
pacctosHHE OT TPAMOM O  IUIOCKOCTH, TMpOEKuuss (GUTypbl Ha  TUIOCKOCTb.
[lepneHIUKYISIPHOCTh IUIOCKOCTEH: TIPU3HAK NEPNEHIUKYJSIPHOCTH JIBYX IUIOCKOCTEM.
Teopema 0 TpEX NEepHEHANKYISIPAX

7.4

7.5

[loHsiTHE MHOTOTpaHHMKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAaHHHMKA, BBIIYKIIBIE U HEBBITYKJIbIE
MHOTOIpaHHHMKH, pPa3BEPTKAa MHoOrorpanHuka. Ilpusma: n-yroinpHas mpu3Ma, TpaHU M
OCHOBaHUS MPHU3MBbI, TIpsIMasi U HAKJIOHHAs MPU3MbI, OOKOBask M MOJIHAS MOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTroibHbIN Napanienenune] u ero ceoiicrea. [lupamuaa: n-yronpHas
nMpaMuzia, TpaHd U OCHOBAaHWE MUpaMHbl, OOKOBas W IOJIHAs MOBEPXHOCTb MUPAMUBI,
NpaBUIbHA M Yyceu€HHass NUpamMuaa. OJEMEHThl MNpu3Mbl W nupamuibl. IlpaBunbHble
MHOTOTPaHHUKU: MOHSITHE MPABUJIBHOIO MHOTOTPaHHMKA, MPaBUJIbHAS MpU3Ma U MpaBUIIbHAS
NUpaMy/a, MpaBWIbHAs TpeyroibHas NHMpamMHMIa M [paBUIbHBIA  TeTpa’ap, KyoO.
[IpencraBieHre O NpPaBWIBHBIX MHOIOTPAHHUKAX: OKTa’Ap, JOJAEKAdp U HKOCadApyrue
CeueHus NpU3MBbl U TUPAMUIbI

CI/IMMeTpI/Iﬂ B TIPOCTPAHCTBC: CHUMMCTPpHUA OTHOCUTCIIBHO TOYKH, HpHMOP’I, IIJIOCKOCTH.
DJeMeHThI CUMMCTPUH B IIUpaMUJiaX, IMapauICJICnuIcaax, nmpaBujaIbHbIX MHOT'OI'PAHHUKAX

7.6

Bblunicnenue 371€MEHTOB MHOTOTPAaHHMKOB: pEOpa, auaroHanu, yriubel. [lnomanbs GokoBoi
MIOBEPXHOCTU U TOJHON TOBEPXHOCTH MNPSMOHN INPHU3MBI, ILIOLAAb OCHOBAHMUH, TEOpEMa O
OOKOBOW TOBEPXHOCTH MpsMOW Tpu3Mbl. [lmomans GOKOBOW MOBEPXHOCTH W TMOBEPXHOCTH
NPaBUIBHON NMUpaMUIbl, TeOpeMa O IUIOMAAN yceu€HHOM nmupamuibl. [lonstie 00 o0béMe.
O6bEM upamMuibl, MIPU3MBI

7.7

[TogoOubie Tenma B mpocTpancTBe. COOTHONIICHHWS MEXIY IUIOMAIIMH TMOBEPXHOCTEH,
00BEMaMU MOTOOHBIX TEN

11 KUIIACC

Kon

6.1

IIpoBepsieMblii 3JIEMEHT COACPKAHUS
I'eomerpus

[{unuHapuyeckas MOBEPXHOCTb, OOpa3ymoIlMe IWIMHIPHYECKONH TOBEPXHOCTH, OCh
WIMHpUYECKOl nmoBepxHOocTH. L{umuHap: ocHoBaHUs 1 OOKOBasi MOBEPXHOCTh, 00pa3yromias




U OCb, IJIOIIA b OOKOBOH U MOJHOM MOBEPXHOCTH

6.2

6.3

Konnueckasi MOBEpXHOCTb, OOpa3ylOlIMe KOHMYECKOW TOBEPXHOCTH, OCh U BepIIMHA
KOHMUYEeCcKOW mnoBepxHocTu. KoHyc: OCHOBaHHME W BeplIMHA, o0Opasylolias M OCh, IUIOLIA/b
OOKOBOI M TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolliue W BHICOTA, OCHOBAHUS U
O0KOBasi MOBEPXHOCTb

Chepa w miap: LeHTp, paauyc, AWAMETp, IUIOMAAb IOBEpXHOCTH cdepbl. B3anmuoe
pacrosioskeHre cepbl U INIOCKOCTH, KacaTellbHasl MIIOCKOCTh K cdepe, monaas chepsl

6.4

N300pakeHue el BpalleHus: Ha IIocKocTU. Pa3BépTka LMIMHIpa U KOHYCa

6.5

6.6

KomOuHnamu ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOTPaHHUK, ONMUCAHHBIN OKOJIO CQepsl,
cdepa, BIMCaHHAs: B MHOTOI'PaHHMK, WM TEJIO BpaLLlCHHSI

[Tousitue 06 06bEMe. OcHOBHBIE cBOIicTBa 00BEMOB Tell. Teopema 06 06bEME MPAMOYTOIEHOTO
napauenenunena u cieactsus u3 He€. OO0bEM IuwmHApa, KoHyca. OOBEM IIapa M IUIOLAIb

cdepbl

6.7

6.8

[TomoGHble Tema B mpoctpaHcTBe. COOTHOWMICHHS MEXIY IUIOMAASMUA TOBEPXHOCTEH,
00BpEMaMU ITOTOOHBIX TEN

Ceuenus nunuHapa (MapauieabHO U MEPHEHANKYIISIPHO OCH), CEUYeHHUs KOHYyca (MapauiebHOe
OCHOBAHHIO U MIPOXOJISIIEE Yepe3 BEPIINHY), CEUCHUS I1apa

6.9

6.10

Bekrop Ha miockoctu U B mpocTpaHcTBe. CIIO)KEHHE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha 4ucio. PasnoxeHue BekTopa IO TpEM HEKOMIUIAHApHbIM BekTopam. IIpaBumiio
napajuienenunena. Pemenue 3amad, CBA3aHHBIX C [PUMEHEHUEM IIPaBHJ JEUCTBUM C
BEKTOPAMH

[IpsimoyronbHasi cucTeMa KoopAWHAT B mpoctpaHcTBe. Koopaunatel Bektopa. [Ipocreiimue
3a7a4d B KOOpAMHATax. Yroia Mexay BekropaMu. CKaJsipHO€ IpPOU3BEACHHUE BEKTOPOB.
Brruncnenue yrioB Mexay HOpSMBIMU U IIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIA METOA MpHU
pELIeHUH TeOMETPUUYECKUX 3a7a4



ITPOBEPSEMBIE HA EI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHOM NPOT'PAMMBI CPEJTHET' O

OBHLIEI'O OBPA3OBAHUA
Kon
pOBeEpsIEMOro IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
P OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3zoBaHus
TpeOOBaHUS

Bnagenne meromamm 10Ka3arenbCTB, aJrOPUTMAMU pEIICHUS 3a4ad; yMEHHE
dbopMyIIMpoBaTh U ONEPUPOBATHh MOHATUSMU: ONpEICIICHUE, aKCHOMa, TeopemMa,
CJIEZICTBHE, CBOICTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHBIE ()OPMYIIHPOBKH;
OPUMEHSTh HX; YyMeHue (GOpMyIupoBaTh OOpPATHOE U MPOTUBOIOJIOKHOE
YTBEP)KACHHUE, MPUBOAUTH IMPUMEPHI M KOHTPIPUMEPHI, HCIIOJIB30BATh METO]
MaTE€MaTUYeCKOW MHAYKIHMHM; IPOBOJAUTH [OKa3aTeJIbHbIE PACCYKJIECHUsS MpH
pelIeHUH 3a/lad, OLEHUBATh JIOTMYECKYIO IPABWIBHOCTb PACCYXACHUN; yMEHHUE
ONEpUpPOBaTh MOHATUSMU: MHOXKECTBO, IIOJMHOXECTBO, ONEpalMyd  Haj
MHO’KECTBAMH; YMEHHUE MCII0Ib30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jis
ONMUCaHUsl PeabHBIX MPOLIECCOB U SBJICHUI U NPHU PEUICHUU 3a/1ay, B TOM YHCIIE
U3 JApyrux YydeOHBIX MPEeIMETOB; YMEHHE OIEepUpOBaTh MOHATUSAMU: rpad,
CBSI3HBIN Tpad, AepeBo, LUKIL, Tpad Ha IUIOCKOCTH; YMEHUE 337aBaTh U OMUCHIBATH
rpadbl pa3InYHBIMHA CIOCO0AMH; HCIIOIB30BATh Ipadbl IPU PEIICHUH 3a/1a4

YMeHue onepupoBaTh MOHATHIMHU: HATypalIbHOE YHCIIO, IIEJI0€ YHCIIO, CTENEeHb C
LIeJIBIM TI0Ka3aTesieM, KOPeHb HaTypajbHON CTENEHHU, CTENEeHb C PallMOHAJIbHBIM
noKasareseM, CTeTIeHb C JeHCTBUTENILHBIM IIOKa3aTeseM, JiorapudM 4ncia, CHHYC,
KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO YHCIA, OCTATOK IO MOJYJIIO, PAllMOHAIbHOE
quciio, HppairuoOHaJIbHOC YHucCJIo, MHOXECTBA HaTypaJIbHbIX, OEJIBbIX,
pallMOHATIBHBIX, JEHCTBUTEIbHBIX YHCEN; YMEHHE HCIOJIb30BaTh IMPU3HAKU
JeTMMOCTH, HAWMMEHBIINN OOIIMI JeNuTeNh W HauMeHbllee oOIee KpaTHOE,
anroput™M  EBknmpa mpu  pemieHuMH  3ajad;  3HAKOMCTBO € pa3jIMYHBIMU
MO3UIMMOHHBIMU CHUCTEMAMU  CUHCJICHUA; YMCHHUC BBIIIOJHATL BBIYUCICHUC
3HaYeHUH U TpeoOpa3oBaHUS BBIPAKEHHH €O CTENEHsAMH U Jorapupmamu,
npeoOpa3oBaHus JIPOOHO-pAllMOHANBHBIX BBIPAXKEHHM; yMEHHE ONepupoBaTh
HOHSATHSAMM: MOCJIEI0BATENbHOCTb, apupmeTnyeckas nporpeccus,
reoMeTprYecKasi Iporpeccus, OECKOHEYHO yObIBaromas TeOMEeTpHUYecKas
nporpeccusi; yMEHUe 3aJaBaTh IMOCIEI0BAaTEIbHOCTH, B TOM YHCJIE C MOMOIIbIO
PEKyppPEHTHBIX (POPMYJI; YMEHHUE ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YMCIIa, MOIYJIb M apryMEHT KOMIUIEKCHOTO YHCIIa,
¢dopMa 3amucu KOMIUIEKCHBIX 4Hcel (reoMeTpuYecKasi, TPUTOHOMETpUYecKas U
anreOpanyeckas); yMeTb  NPOM3BOAUTH  apUPMeTHUYEeCKHe  JeHCTBUS  C
KOMIUJICKCHBIMU YHCJIaMHW; MPHUBOJAUTH HNPUMEPBI HCIIOJIB30BAHHA KOMIIJICKCHBIX
YHCeNT; ONEepUupoBaTh MOHATHAMU: MaTpua 2xX2 u 3X3, onpeaenuTens MaTpHUIb,
TE€OMETPUYECKUIN CMBICIT OMTPEIeITUTEIS

YMeHue  onepupoBarh — NOHATHUSIMU:  PAallMOHAIBHBIE,  UPPALUOHAIBHBIE,
MOKa3aTelIbHbIE, CTEIICHHBIE, norapu(MuIecKue, TPUTOHOMETPUYECKHUE
YPaBHEHUSI U HEPABEHCTBA, MX CHUCTEMbI; YMEHHE OIEPUPOBATH IOHATUSMM:
TOKJIECTBO, TOXIECTBEHHOE MTpeo0pa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YPaBHEHUN M HEPABEHCTB, PAaBHOCWJIBHOCTH YPAaBHEHUI, HEPABEHCTB U CHUCTEM;
YMEHHUE pellaTh YpPaBHEHUS, HEPABEHCTBA U CUCTEMbI C MOMOIIBIO Pa3IMYHBIX
MpUEMOB; peElIaThb YPAaBHEHUs, HEPABEHCTBA U CHUCTEMBI C IIapaMETpPOM;
MIPUMEHSTh YPAaBHEHU S, HEPABEHCTBA, UX CUCTEMBI JIJISl PEIICHHUS] MAaTEMaTHYECKUX
3a/1a4 ¥ 3a]1a4 U3 Pa3InIHBIX 00JIaCTe HAyKU U peaIbHOM KU3HH




YMenue  omepupoBaTh ~ MOHATHSAMH:  (QyHKOHs, 9E€THOCTh  (DYHKIIUH,
NEPUOIMIHOCTh (DYHKITMH, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIWH,
KCTpeMyM (YyHKIHM, HAuOOJbIIee W HaWMEHBIIEe 3HAYCHUS (YHKIHH Ha
NPOMEKYTKE, HenpepbIiBHAS (QYHKIIHS, aCUMITOTHI rpaduka QyHKIUH, epBas
BTOpas TMPOW3BOMHAS (YHKIUH, TCOMETPHUSCKUNA U (PUINYECKUU CMBICIT
NPOM3BOJIHOM, TEPBOOOpa3Has, OINPEHCIIEHHBIA HWHTErPAT, YMEHHE HaXOJUTh
acUMNTOTHl Trpaduka QYHKIHH, YMEHUE BBIYHCISATH IPOU3BOIHBIE CYMMBI,
NPOM3BEACHUS, YaCTHOTO ¥ KOMIIO3MIMHU (YHKIMA, HAaXOIUTh YpaBHEHUE
KacaTebHOW K rpaduky (yHKIUH; YMEHUE HAxXOJUTh IPOU3BOJHBIC
JJNIEMEHTAPHBIX ~ (YHKIWK; YMEHHE  KCIOJIb30BaTh  NPOM3BOIHYIO IS
uccienoBanusi (yHKIUN, HAXOAWTh HAWOOJBIINE W HAaUMEHBIINE 3HAYCHHUS
(GyHKIMH; CTpOWTHh TpadUKh MHOTOWICHOB C KCIIOJIb30BaHHEM arlnapara
MaTEeMATHYECKOTO aHaIW3a; NPHUMEHATh MPOU3BOJIHYIO IS  HAXOXICHHUS
HAWJTYYIIero PEHICHUS B IPUKIIAJIHBIX, B TOM YHCIIE COIMATbHO-I)KOHOMHUYECKUX U
Gu3MYECKUX 3aJadaxX; HAXOIUTh IUIOMIATM U OO0BEMBI (UTY C TIOMOIIBIO
UHTErpaja; IPUBOIUThH MIPUMEPHI MATEMATUYECKOTO MOJICIIMPOBAHUS C TIOMOIIbIO
muddepeHIMATEHBIX YPaBHEHUI

YMenue omnepupoBarh MOHATHAMH: Tpaduk GYHKOHUM, OOpaTHas (YHKIHS,
KoMIo3uuusi  (GpyHKUMH, JHMHEHHas ~ QyHKOMSA, KBagpaTHYHAs  (QYHKIHS,
panmoHanbHas (QYHKIUS, CTENeHHAs (YHKIHS, TPUTOHOMETpUYEeCKHe (DyHKIIHH,
oOpaTHbIE TPUTOHOMETPUYECKHE (YHKUIMH, NOKa3aTeJIbHas M JorapupmMuyecKas
GyHKIMM; yMEHHE CTPOUTHh TpadUKd W3YyYCHHBIX (YHKIHNA, BBITOIHATH
npeoOpa3oBaHusl rpaduKoB (QYHKIHHA, HCHOIB30BaTh TpaduKu IS HU3yYCHHUS
IPOIIECCOB M 3aBUCHMOCTEH, IPY PEIICHUH 33/]1a4 U3 IPYTHX y4eOHBIX TPEAMETOB
M 33724 M3 peaJbHOM >KWU3HU; BBIPAXATh (OPMYJIAMH 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMH; HWCIONB30BaTh CBOMCTBA W Tpaduku GYHKIMHA [UIS  peIIeHUs
YpaBHEHMI, HEPABEHCTB U 3a/1a4 C MapaMeTpaMu; U300paxkaTb Ha KOOPAMHATHON
TUTOCKOCTH MHOXKECTBA PEIICHUH ypaBHEHHIA, HEPABEHCTB M HX CHCTEM

YMeHue pemath TEKCTOBbIE 33[a4M Pa3HbIX TUIOB (B TOM 4YMCIIE€ Ha MPOIEHTHI,
JOJM U YacTH, Ha JBW)KEHHE, padoTy, CTOMMOCTb TOBApOB U YCIYT, HAJOIH,
3a7a4yl M3 O00JIacTM yNpaBiICHUS JHMYHBIMM M CEMEHHBIMU (DUHAHCAMH);
COCTABJIATh BBIPAXKCHUS, YPAaBHEHHUs, HEPABEHCTBA M UX CHUCTEMBI 110 YCIOBUIO
3a[a4d, UCCIEN0BaTh IOJIY4YEHHOE PEIIEHUE U OLIEHUBATh IPaBIONOJ00HOCTh
pe3yiabTaTOB; YMEHHUE MOJEIUPOBATh PEAIbHBIE CUTYAllMH Ha SI3bIKE MAaTEMAaTUKH,
COCTABJISITh BBIPAXKECHUS, YPAaBHEHHUs, HEPABEHCTBA M HUX CHCTEMBI IO YCIOBHIO
3a1a4d, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIM C UCIIOJB30BaHUEM alapara
anredpbl, UHTEPIPETUPOBATH MOTYUEHHBINH PE3yJIbTaT

YMeHue onepupoBaTh TMOHATHUSMHU: CpeqHee apudMETHYecKoe, MeauaHa,
HauOoJiblllee W HAWMMEHBIIEE 3HAYCHUS, pa3Mmax, AUCIEPCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOTO Ha0opa; yMEHHE W3BIEKaTh, WHTEPIPETUPOBATH
uH(popMaInoo, TPEACTABICHHYI0 B TaOnmuIax, Ha JuarpamMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA pEANbHBIX MPOLECCOB U SABJICHHUM; MPEICTaBIATH
WH(pOpPMAIMIO C TOMOINIBI0 TAOJUIl M JUArpaMM; HCCJIEIOBATh CTATUCTUYECKUE
JaHHBIC, B TOM YHCJIE C MPUMEHEHHEM rpapuuecKuX METOJOB M JJIEKTPOHHBIX
cpenctB; TpadUuecKH WCCIEeIOBAaTh COBMECTHBIE HAOMIONCHHUS C TOMOIIBIO
JMarpaMM pacCcerBaHMs U JIMHEHHOW perpeccun

YMeHue omnepupoBaTh MOHSITUSIMH: CIYYalHBIA OMBIT M CIy4ailHOE COOBITHE,
BEPOATHOCTH cnyqaﬁHoro CO6I)ITI/I${; YMCHUEC BBIYUCIATE BEPOATHOCTH C
UCIIONIb30BaHUEM TpaUUECKUX METOJOB; MPHUMEHATH (OPMYIbI CIOXKECHUS H
YMHOXCHHSI BEPOATHOCTEH, POpMYITy TIOJTHOM BEpOSTHOCTH, popmyny bepHyim,




KOMOUHATOpHbIE (akThl U (QOPMYINbI; OICHUBATh BEPOATHOCTU PpEabHBIX
COOBITHH;  yYMEHHE  ONEpPHpPOBaTh  MOHATHAMH:  CiIydailHas  BeJIMYMHA,
pacripefielieHie BEpOSTHOCTEW, MaTeMaTH4eCKoe OXKUAAaHUE, JAUCHEepCHs U
CTaHJapTHOE OTKJIOHEHWE CIIy4alHOW BEIMYHMHBL, (DYHKIUU DacIpenesieHus H
IUIOTHOCTH PAaBHOMEPHOTO, IOKA3aTEIbHOTO M HOPMAJIBHOIO PACIpEIesICHHH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA U3yUYCHHBIX pacIpeAeICHU U PEIeHHUs 3a/1a4;
3HAKOMCTBO C TMOHSTHUSMH: 3aKOH OOJBIIUX YHCEN, METOAbl BBIOOPOYHBIX
UCCJICIOBAaHUN; yMEHHE NPHUBOAWTH HPUMEPHl MPOSIBICHUS 3aKOHA OOJBIINX
qucen B TNPHUPOJHBIX W OOIIECTBEHHBIX SBICHHUSX; YMEHHE OIEpUPOBATH
HOHSATHUSAMH: COYETaHHE, IIEPECTAaHOBKA, YHCIO COUYETAHUH, YHCIO TMEPECTAHOBOK;
6unom HproTOHA; yMeHHE NPUMEHSATh KOMOWHATOpHBIE (PAKTHI M PACCYXKIACHUS
JUISL PeIICHMsI 3a]ad; OLEHHMBATh BEPOSTHOCTU PEABHBIX COOBITHIA; COCTABIATH
BEPOSTHOCTHYIO MOJIENTb M HHTEPIPETHUPOBATH MOTYYCHHBIA PE3yJIbTaT
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YMeHue onepupoBaTh NOHATHUSAMU: TOUKA, MpsiMasi, IJIOCKOCTb, IPOCTPAHCTBO,
OTpPE30K, JIy4, BEJIMYMHA yIJla, IUIOCKUM yroj, IBYTpaHHBIA yroi, TpEXTpaHHBIN
yIoJl, CKPEIIMBAIOIIMECS NpsSMble, MAPALICIbHOCTh M MEPHEHIUKYISIPHOCTD
OpSAMBIX M IUIOCKOCTEHM, Yrol MEXIy MNpsAMBIMH, Yrojl MeXay HpsIMOi u
IUIOCKOCTBIO, YIOJl MEXKAY IUIOCKOCTSIMH, PAacCTOSIHME OT TOYKH JO IIJIOCKOCTH,
paccTossHUE MEXIy MNpsAMBIMH, PACCTOSHUE MEXAY IIJIOCKOCTAMHU; YMEHHE
MCIIOJIb30BaTh MPHU PELICHUU 3a]a4 U3y4YEHHbIE (DaKThl U TEOPEMbI TUIAHUMETPUH;
YMEHHE OLIEHUBaThb pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJEIN C IOMOIIBI0O T'€OMETPUUYECKUX MOHATUNH U BEJINYMH,
pelaTh CBA3aHHbIE C HUMU NPAKTHYECKUE 3a/1a41

YMeHue onepupoBaTh MOHATUSAMH: IUIOIIAAbL (UTYypbl, O00BEM QUIYpHI,
MHOTOTPaHHUK, IPAaBUJIbHBI MHOIOIDAaHHUK, CEYEHHWE MHOIOIpaHHHUKa, KyO,
napajjienenunes, Npu3Ma, nupamuaa, ¢urypa M TOBEPXHOCTb BpallEHUs,
HWIMHIpP, KOHYyc, Imap, cdepa, miomanb cdepsl, IUIOMEAAb [OBEPXHOCTH
OUpaMUbl, TPU3MBI, KOHycCa, IMJIMHApPa, O0BEM KyOa, MPSIMOYrOJIbHOIO
napajulesienunena, Mnupamuabl, OpU3MblL, LUIUMHApA, KOHyca, LIapa, pa3BEPTKa
MIOBEPXHOCTH, CEYEHUsI KOHYCa U LIWINHAPA, apajUleJIbHbIE OCH WJIM OCHOBAHHIO,
CeUeHHe Iapa, IUIOCKOCThb, Kacawomascs cgepbl, LUINHApA, KOHycCa; yMEHHE
CTPOUTh CEUEHHE MHOTIOIpaHHHMKA, H300pakaTh MHOTOTPAHHUKH, (QUTYpBl M
MOBEPXHOCTU BpAIIEHUS, UX CEUEHUS, B TOM UYHCJIE C MOMOILIBIO 3JIEKTPOHHBIX
CPEe/CTB; YMEHHE NPUMEHITh CBOWCTBA F€OMETPHUUECKUX (UTYD, CAMOCTOSTEIHHO
GbopMyIIHpOBaTh ONpPENENECHUS H3Y4YaeMbIX (QUIyp, BBLABUIATh THIOTE3bI O
CBOWCTBAX M NPU3HAKAX TEOMETpUYECKUX (uryp, OOOCHOBBIBaTH HIIU
ONpoBepraTh MX; yMEHHME NPOBOAUTH Kiaccuukanuio (GuUryp mno pasivyHbIM
IPU3HAKaM, BBIIOJIHATh HEOOXOAUMBIE JTOTOJIHUTENIbHBIE TOCTPOCHUS

YMeHne omnepupoBaTh MOHSATHUSMH: JIBIDKCHHE B TMPOCTPAHCTBE, MapallIeIbHBIN
MEPEHOC, CHMMETPHS Ha TIIOCKOCTH U B MPOCTPAHCTBE, MTOBOPOT, MpeoOpa3oBaHHe
noao0us, mogoOHbIe (UTYpHI; YMEHHE paclo3HaBaTh paBHBICE M TIOJOOHBIC
burypsl, B TOM YHCJI€ B MPUPOAE, HCKYCCTBE, APXHUTEKTYpe; HCIOIb30BaTh
TEOMETPUUYECKHE OTHOIICHHUS TPH PENICHUH 3aJad; HaXOIUTh T'€OMETPUUYECKUE
BEJIMYMHBI (AJIMHA, YTOJ, TUIOMAah, OOBEM) MPHU pEIICeHWH 3adad U3 JPYrux
y4eOHBIX TIPEIMETOB U U3 PEATHHOU KU3HU;, YMEHUE BBIYUCIISTH TEOMETPUUECKHE
BEJIMYMHBI (AJIMHA, YTOJ, TUIOMA b, 00bEM, MIIOMAAL MOBEPXHOCTH), UCIIOIb3YS
H3y4deHHbIe (POPMYJIBI U METOJIbI, B TOM YHCJIE: TIJIOMIAb TTOBEPXHOCTH TTHPAMHU/IBI,
NpU3MBI, KOHYCa, LWIMHIpA, IUIOMmans chepsl; 00bEM Kybda, MPSMOYTOIBEHOTO
napajuiefienunena, MNUPaMUAbl, TPHU3MBL, [IWJIWHIApPA, KOHYyca, IIapa; yMEHHE
HAXOJUTh OTHOLICHHE 00bEMOB TIOIOOHBIX (DUTYDP




12

13

YMeHue onepupoBaTh NOHITHAMU: MPSIMOYTOJIbHAS CUCTEMa KOOPJAWHAT, BEKTOP,
KOOpJMHATHl TOYKH, KOOPAWUHATHl BEKTOpa, CyMMa BEKTOpPOB, IMPOU3BEICHHE
BEKTOpa Ha YHMCIIO, PA3JIOKEHHE BEKTOpa Mo 0a3ucy, CKalsipHOEe MPOU3BEICHUE,
BEKTOPHOE MPOU3BEIACHHE, YIOJ MEXAYy BEKTOpaMHU; YMEHHE HCIIOJIb30BaTh
BEKTOPHBI U KOOPJMHATHBIA METOJ ISl pEUICHUS TeOMETPUYECKUX 3a/lay U
3aJa4 JpYruxX y4eOHbIX MPEIMETOB

VYMeHue BbIOMpaTh MOAXOJAIIMN METOA Ui pELIeHUs 3ajaud; [OHMMAaHUe
3HAYMMOCTH MAaTEMAaTUKU B U3YYCHUU MPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U
ABJICHUI; YMEHHE PACIO3HABATh MPOSBICHUE 3aKOHOB MAaTEMAaTHKU B HCKYCCTBE,
YMEHUE MPUBOIAUTh IPUMEPHl MAaTEMaTUYECKUX OTKPBITUM POCCUHUCKOW H
MHUPOBOW MaTEMaTUYECKON HayKH




INEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMBIX HA EI'D 110

MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
1 Yuciia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEell
12 Panyonanenele uucna. OOBIKHOBEHHBIE U JIECATHYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHbIE
' MIEPHOINICCKHE TPOOH
13 ApI/Iq}MeTI/I‘{fCKI/Iﬁ KOpEHb HAaTypaJIbHOW cTeneHu. [leiicTBus ¢ apupMeTndecKuMU KOPHIMHU
HaTypajbHOH cTeNeHU
1 4 Crenenp ¢ nenbiM nokazateneM. CrTeneHb € palMOHAJIbHBIM IOKa3aTteneM. CBolicTBa
CTENEHU
15 CuHyc, KOCUHYC M TAQHI'€HC YHCIIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, apKTaHI€HC
YHCJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuyabple U HATypaJIbHbIE JOTapUPMBbI
JeiicTButenpHbple uMciaa. ApUPMETHUECKHE OINepaluu C JeHCTBUTEIbHBIMU YHUCIIAMHU.
1.7 [TpubnnKEHHBIE BBIUMCIICHUS, IpaBUJa OKPYIJIEHUs, MPUKHJKA W OLEHKa pe3yJbraTa
BbIUMCIECHUM
1.8 [Ipeobpa3zoBanue BeIpaXeHUN
1.9 KommuiekcHbie uncna
2 YpaBHEHUs U HEpaBEHCTBA
2.1 Llenbie u 1poOHO-paIOHANIbHBIE YPAaBHEHUS
2.2 HppanuonanbHbie ypaBHEHUS
23 TpuronomeTpruyeckue ypaBHEHUS
24 [Toka3zarenbHble U JOrapupMUUECKHe YPaBHEHHS
2.5 [lenbie u poOHO-paIIOHATIEHBIE HEPABEHCTBA
2.6 HppanmonaibHble HEpaBEHCTBA
2.7 [TokazarenbHble U JIorapupMUIecKe HEpaBEHCTBA
2.8 TpuroHomeTpruuecKkue HEPABEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMHu
2.11 Matpuia cucTemsl JIMHEWHBIX ypaBHeHUH. OnpeennTenb MaTpULIbI
3 @yHKUIUYU U TpadUKU
31 @ynkuus, cnocodsl 3aganusa pynkuuu. I'paduk ¢pynkuuu. B3anmuo obpatHbie QyHKIUH.

Yéruplie v Heu€THbIe pyHkuuu. [lepuoanueckue GyHKIUN

Ob6unacTe ompeneneHuss 1 MHOXKeCTBO 3HaueHud Qynkiuu. Hymn dynkuuun. [IpomexyTku
3.2 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl U MHHHUMYMBbI
¢byukun. Hanbomnpiiee 1 HauMeHblllee 3Ha4eHHe QyHKIHUU Ha POMEKYTKE

Crenennas (yHKIUS C HAaTypaJbHBIM U LENbIM Toka3aTesneM. E€ cBoiicTBa M rpaduk.

3.3 . .
CoiicTBa u rpaduk KOpHs n-0il cTeneHu
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapUKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUHU, UX CBOMCTBA U TpaduKH
36 Touku paspeiBa. AcuMITOTHl IpadukoB QyHKIM. CBOMCTBa (YHKIIHMM, HEMIPEPHIBHBIX Ha

OTpEe3Ke
3.7 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHU OCIEA0BATEILHOCTEH




3.8 Apudmernueckas ¥ reomeTpuueckasi mporpeccur. @opmyia CI0KHBIX MPOLIEHTOB
4 Hauana maTtemaTndeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [IponsBoaHbIE FMeMEHTAPHBIX (DYHKITHIA
49 [IpumeHeHre MPOU3BOAHON K MCCIICAOBAHUIO (PYHKIMH HA MOHOTOHHOCTh M SKCTPEMYMBI.
HaxoxneHnvue HanboIbIIero 1 HaMMEHbIEro 3Ha4eHusi PYHKIMU HA OTpe3Ke
43 ITepBooOpaznas. MaTerpain
5 MHOXxeCTBa U JIOTUKa
5.1 MHOXecTBO, orepaluu HajJ MHOKecTBamu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTh
6.3 KomMOuHaropuka
7 ['eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble U MJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u MOBEpXHOCTHU BpAIEHUS
7.5 Koopaunatsl 1 BEKTOpBI



YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O

MNPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

1. Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOTo aHaiu3a, reoMeTpus. I'eomerpusi.
10-11 xmaccel : y4e0.y1s 001eo0pa3oBaT.opraHu3BIMi : 0a30BbIA U yIiyOJ.ypOBHH /
JI.C.Atanacss u ap.. M. : Ilpocsemenue. 2020

METOAUYECKHUE MATEPUAJIbI IJ1S1 YYUTEJIA

1. CwmupnoB, CmupnoBa: ['eomerpus. 10 kmacc. Meroaudeckoe mocoOue M yUUTEIIs.
bazogsrii u yrny6nennsiii yposuu / IIpocsemenne/BMHOM 2020

2. Cwmupno, CmupnoBa: ['eomerpusa. 11 kmacc. Merogudeckoe rmocodue sl YIUTEIs.
bazoBerii u yrny6nennsiii yposuu / IIpocsemenne/BMHOM 2020

3. Caaksn C.M, byty3oB B.®. NU3yuenue reomerpuu B 10-11kmaccax. Knura qis yaurens.
M. : IIpoceemenne. 2021

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru/
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