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HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma yue6HOTO Kypca «l'eomMeTpus» 0a30BOTO YPOBHS Ui 00yYaIONTUXCS
10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBLHOIO
CTaHJapTa CpeAHero oOmero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,
MPEIbSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHUHCKOrO 00pa3oBaHUSL.
PeaJ'II/I?;aHI/I?I mporpaMmaI o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMU,
COCTaBJAIOIIMMH OCHOBY JII CaAMOPA3BUTHA W HCHIPCPBIBHOI'O O6pa3OBaHI/I$[, ICJIIOCTHOCTH
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBbHOI'O PA3BUTHA JIMYHOCTHU 06yqa}0m1/1xcsl.

HEJIN U3YYEHUSA YYEBHOT'O KYPCA

BaxHocTh y4eOHOTO Kypca T'e€OMETpUM Ha YpPOBHE CpEIHEro olmero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS OOYJArOIIMXCS, (POPMUPOBAHUS
(YHKIIMOHATLHOW MaTeMaTHYeCKOW TPaMOTHOCTH, HW3Y4YCHHS JPYrUX YIeOHBIX TUCITHUILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUN O CYINTHOCTH M TPOUCXOXKJICHUU
T€OMETPUYECKUX a0CTPaKIUi, COOTHOIICHWU PEATbHOTO W HJICATHHOTO, XapaKTepe OTPaKEHHS
MaTeMaTHUYE€CKON HAyKOW SIBJIEHWUA M MPOLIECCOB PEATTbHOTO MHUpPA, MECTE T€OMETPHH B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJCITUPOBAHUS B HAyYHOM TIO3HAHWUM W B IIPAKTHKE
CHocoOCTBYeT (DOPMHPOBAHHIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOAUMBIX JUIS afalTallii B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBsieTcss OMHUM H3 0a30BBIX TPEAMETOB Ha YPOBHE CpPEIHEro O0OIIero
o0Opa3oBaHus, TaKk Kak OOeCIeYMBacT BO3MOYKHOCTh HM3YYEHHUS KaK IHCIUIUIMH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIUICHHE, (PopMUpyeMoe NMpH W3YyYCHWH OOYYaAIOUIUMHUCS TOHSTHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUU IICTIOYKH JIOTMYCCKHX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMCHHE BBIIBUTaTh W OIPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIOJB3YIOTCSl MPH PEHICHUH 3aJlad €CTeCTBEHHO-HAYYHOT'O IMKIA, B YaCTHOCTH M3 Kypca
busuKy.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE HIPAET CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATENBHOCTH 4YenoBeka. OpHEHTalusi 4YeloBEeKa BO BPEMEHHM M IMPOCTPAHCTBE —
HEOO0XOJIMMOE YCJIOBHE €r0 COIHUAIBLHOTO OBbITHS, (OpMa OTpPaKEHHS OKPYKAIOIIEro MUpa,
yCJIOBHE YCICHIHOTO TO3HAHUS M  AKTUBHOTO  NpeoOpa3oBaHUs  JICHCTBUTEIHLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEIUHSICT pa3Hbie BUbI Y4COHOW U TPYIOBOM
JESATEIbHOCTH, SIBISICTCS OJHUM M3 MPO(ECCHOHAIBHO Ba)XKHBIX KA4eCTB, MOATOMY aKTyallbHa
3agaua (OPMHUPOBAHUS y OOYUAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B IIOJTOTOBKE K MPAKTHYECKOU
JESTETbHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus MporpaMMbl yaeOHOTO Kypea «I'eoMeTpus» Ha 6a30BOM YpOBHE 00yUEHHUS
— o0mieoOpa3oBarenbHOe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO>KHOCTH NPHOOPETCHUSI M MCIOJIb30BAHUS CUCTEMATUYCCKUX T'COMETPUYECCKUX 3HAHUHN U
NeUCTBUM, cieln(UUHBIX TEOMETPUH, BOSMOHOCTH YCIIEITHOTO TPOAOJIKEHUs 00pa3oBaHus 1o
CTEIUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma mo reomerpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa JUIs OOy4arolIuXcs
CpelHEeH IIKOJbI, HE HWCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYJHCHUH HA YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YPOBHE JOJDKHBI OCBOUTH
o0mre MaTeMaTHYECKUE YMEHHS, CBSA3aHHBIE CO CHEIU(PHUKON T€OMETPHH U HEOOXOAUMBIE IS
KHU3HU B COBpEeMEHHOM obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTb U3YYUTh T€OMETPHIO
6oJiee TIIyOOKO, €ClIM B JJAJIbHEHIIIEM BO3HMKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAHUAX B
npoheccCHOHATBHON IS TEILHOCTH.

JlocTIbKeHHe TeNTi OCBOCHUS MPOrPaMMBbl 00ECIIEUNBACTCS PEIIEHUEM COOTBETCTBYIOIINX
3aj1a4. [IpuopureTHsiMu 3a1ayamu ocBoeHus Kypca «I'eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax sIBIISTFOTCS:

¢ hopMUpOBaHHE MPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KYJAbTYPHI H

0CO3HAHHE €¢ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e hopMUpOBaHHME TPEJCTABICHUSA O MHOTOTPpAaHHMKAaX M TellaX BpameHuss Kak o
BOXHEHWIIINX MAaTEMaTHYECKHX MOJEISIX, MO3BOJISIONIMX OMKMCHIBATh U M3Yy4aTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e hopMUpOBaHHE YMEHHUS pacCIO3HABaTh Ha 4YepPTek,aX, MOJENAX U B pPEAbHOM MHpe
MHOTOT'PaHHUKH U TeJla BPAIICHUS;

®OBJIAJICHNE METOJAMH pCIICHHs 3aJa4 Ha TOCTPOSHHWS Ha  H300paKEHHSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

¢ hopMUpOBaHHE YMEHHUSI OTEPHUPOBATh OCHOBHBIMU IOHSTHUSMH O MHOTOTPAaHHHKAX M
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOIICTBaMU;

® OBJIAJICHHE AITOPHUTMAMH PEIICHUS OCHOBHBIX THIIOB 3a7a4; (OPMHPOBAHHE YMEHHSI
MPOBOJIUTH  HECIIOKHBIE  JIOKA3aTENIbHBIE  PACCYKIEHHsT B  XOJA€  pEIICHUs
CTEpEOMETPUYECKHX 3a/1a4 U 3334 ¢ IPAKTUYECKUM COJIEPKAHUEM;

®Pa3BUTHE  MHTEIJIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEW  oOydarommxcs,
M03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUHN, KPUTHYHOCTH MBIILIJICHUS;

e hopMupoBaHUE (PYHKIMOHAIBHOM T'PaMOTHOCTH, PEJNEBAHTHON TIE€OMETPUU: YMEHHE
pacro3HaBaTh NPOSBICHUS T€OMETPHUUECKUX MOHITUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pealbHBIX JKU3HEHHBIX CUTYalMsIX U IPU H3YYEHUM JAPYTHX Y4eOHBIX MPEIMETOB,
IPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OpMyIMpoBaTh MX Ha S3bIKE
Ir€OMETPUM U  CO3/1aBaThb TI'€OMETPUYECKUE MOJIENIM, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKUN  ammapar Juisl  pelleHUs IPAKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATh U OLICHUBATH Oy4YEHHBIE PE3yJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IIPOTPAMMBI SBJISETCS BKIIOYEHUE B KypC CTEPEOMETPUU
B Hayaje ero Mu3ydyeHHs 3ajad, peUIaeMbX Ha YPOBHE MHTYUTHUBHOTO [IO3HAHMS, M
OIpe/ielIecHHBIM 00pa3oM OpraHM30BaHHAs paboTa HajJ HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET INPOTEKaHUE HHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3YUEHHIO IpeIMeTa.

[Ipenmourenue OTHACTCS HArJsAHO-KOHCTPYKTUBHOMY MeTOAy OOy4eHHs, TO €cThb
TEOpeTHUYECKHE 3HAHHWA HMEIT B CBOEH OCHOBE UYYBCTBEHHOCTh MPEAMETHO-TIPAKTHUECKON
NeAaTeNbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX MPEJACTABICHMA Yy YydYalmIuxcs B  Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pEIIeHUs 3aJjad Ha CO3JaHue MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OIEPHPOBAHUE TPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpa3za MPOBOAUTCS C
OIOPO Ha HArJSIIHOCTh, & ONIEPUPOBaHKE 00pPa30M — B YCIOBHSX OTBJIEUEHHUS OT HArJsAHOCTH,
MBICJIEHHOTO U3MEHEHHSI €r0 MCXOHOTO COJIep KaHUSI.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kiaccax:
«MHororpanHuKu», «IIpsMble U MIOCKOCTH B MpocTpaHcTBe», «Tena BpameHus», «BekTopsl u
KOOPAMHATHI B IPOCTpaHCTBE». POpMUPOBAHUE JIOTHUECKUX YMEHUH pacnpeaessieTcss He TOJIbKO



M0 COJEpKATeNbHBIM JIMHUSAM, HO W MO ToJaM OOYy4YeHHS Ha YpPOBHE CpeAHero oOmiero
oOpazoBaHusL.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEAMETHBIM pE3yJIbTaTaM OCBOCHUS
paboueii mporpaMMel, pacpeeICHHBIM 10 T0JIaM 00y4eHHs, CTPYKTYPHPOBAHO TaKMM 00pa3oM,
9TOOBl  OBJIAJICHUE TEOMETPUYECKMMH TMOHATHUSMH M  HaBBIKAMH  OCYIIECTBIIIIOCH
MOCIIEIOBATEIbHO M TIOCTYIATENBHO, C COONIONEHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAIIUCH B OOIIYIO CHCTEMY T€OMETPHUECKUX MPECTABICHUN 00yJaromuxcs,
paciupsis u yrayOossis e€, 00pasysi IpOYHbIE MHOYKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun otBoauTCs 2 yaca B Henento B 10 kimacce u 1 yac B Hegento B 11
KJIacce, BCETo 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.



COJAEP/)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE
OcHoBHbIE IOHATHA cTepeoMeTpun. Touka, npsmasi, I0CKOCTb, IPOCTpaHcTBO. [loHsaTHE
00 aKCHMOMaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U CIEJICTBUS U3 HUX.

B3aumHoe pacnosiojkeHue MpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOIIUECS, MapalljIesIbHbIE U
CKpeluBamomuecs npsMble. [lapaiienbHOCTh HPSIMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
napajuleJibHble IpsMble B IPOCTPAHCTBE; MApaUIENbHOCTh TPEX MPSAMBIX; NapauIeIbHOCTb
NpsIMOM M TJIOCKOCTU. YTJbl C COHANPaBICHHBIMU CTOPOHAMHU; YTOJ MEXKIY MNPSMBIMH B
npoctpanctBe.  [lapaienbHOCTh  IUIOCKOCTEW:  MapajyielbHbIE  TUIOCKOCTH;  CBOWCTBA
napajuleNbHbIX IockocTel. [lpocTeiiue npocTpaHCTBEHHBIE (PUTYPBI HA MIIOCKOCTHU: TETPAdAP,
KyO, MapaJijiesienumne; NoCTpOeHNE CEYeHUH.

[lepneHuKynIpHOCTh OPSIMOW M IUIOCKOCTH: TEPHEHAMKYISIpHBIE MpsMble B
MIPOCTPAHCTBE, MpSAMbIE TMapajjielibHble W MEePHEHAUKYISIpHbIE K IJIOCKOCTH, MpPHU3HAK
MEPHNEHIUKYISIPHOCTA MPSAMOM M IIOCKOCTH, TE€OpeMa O NpsAMOM IepHEeHIUKYISIPHOU
IJIOCKOCTH. YTIBbl B MPOCTPAHCTBE: YroJl MEXIY MPSAMOMl M IMJIOCKOCTBIO; IBYTPAHHBIN YIroJl,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PAacCTOSHUE OT TOYKH 0
IUIOCKOCTH, PAcCTOSIHWE OT MpsIMOM /0 IUIOCKOCTH, NpOeKUUs (UTypbl Ha IUIOCKOCTb.
[lepnieHIUKyYIAPHOCTD TJIOCKOCTEH: MPU3HAK MEePHEHAUKYISIPHOCTH IBYX Mockoctel. Teopema
0 TpEX MEePHNECHANKYISIpaXx.

MHororpaHHMKH

[loHdATHE MHOrOTpaHHUMKA, OCHOBHBIE OJJIEMEHTbl MHOTOTPAaHHWKA, BBIIYKJIbIE U
HEBBIITYKJIbIE MHOIOTPaHHUKH; Pa3BEpTKa MHOrorpaHHuka. Ilpusma: n-yrosbHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; MIPsIMasi U HAKJIOHHAs MPU3MbL; OOKOBask U MOJIHAsl IOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Mapajulesienunen U ero cBorcrna. [lupamupa: N-yroiabHas
nupaMuia, T'paHd W OCHOBAaHME MUPaMHJbl; OOKOBas U IOJIHAs IOBEPXHOCTb MHPAMUJIbL;
MpaBUJIbHAsT W YCEUCHHAs NUpaMuja. OJEMEHThl Mpu3Mbl W nupamuabl. lIpaBuibHbIe
MHOTOTPaHHUKH: MOHSATHE MPABWJIBHOIO MHOTOTPAaHHUKA; MpPAaBUJIbHAS MpU3Ma U IMpPaBHIIbHAA
MMpaMuia; MpaBUibHas TPEYrojbHas MUpaMUIa U MpaBUIbHBIN TeTpadap; Ky0. IlpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTadJp, JojAeKa’ap M ukocadap. CedeHHs NOpU3MBI U
UpamMuIpl.

CummeTpusi B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH.
DNeMEeHThl CUMMETPHUH B MUPAMUJIAX, apajuieJenunesax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brruncnenue »neMeHTOB MHOTOTPAaHHUKOB: pedpa, AuaroHanu, yrisl. [Inomans 60KoBoi
MOBEPXHOCTU U IMOJHOW TMOBEPXHOCTU MPSMOW MPU3MBI, IUIONIAJAb OCHOBAaHUM, TeOopeMa o
OOKOBOHM MOBEPXHOCTH NpsMON mpusMbl. [lnomane OGOKOBON MOBEPXHOCTH M IMOBEPXHOCTHU
MPaBUIBHON NMUpaMH[bI, TeOpeMa O IJIOLIaJu yCeuyeHHOM nupamunibl. [loHsTHe 00 0OBEME.
O0BeM nupaMubl, MPU3MBI.

ITonoOusle Tenma B mpocTpaHcTBe. COOTHOLIEHMS MEXIY IUIOLIAJSIMHU TOBEPXHOCTEH,
00BeMaMH MOJOOHBIX TEII.

11 KJIACC

Tesa Bpamenus



HunuHapuueckas NOBEPXHOCTh, 00pa3ylolMe LUIMHAPUYECKONM IOBEPXHOCTH, OCh
HWIMHAPUYECKOH noBepxHOCTH. LlumuHap: ocHOBaHUs 1 OOKOBas MOBEPXHOCTH, 0Opasyomas u
OCb; TUIOINAb OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepXHOCTb, 00pa3yroliye KOHMYECKON NOBEPXHOCTH, OCh M BEpIIMHA
KOHHUYECKOW moBepxHOocTU. KOHyc: ocHOBaHME W BeplluHa, 0o0pasyollas M OCbh; IUIOLIA/b
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEUCHHBIH KOHYC: 00pa3ylolIue W BBICOTA; OCHOBAHUS U
OOKOBasi TIOBEPXHOCTb.

Cdepa u map: meHTp, paadyc, IUAMETp; IUIOMIATb IMOBEPXHOCTH cdeprl. Bzanmuoe
pacrosiosxenue chepsl ¥ MIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; Ionaas chepsl.

N300paskenue Ten BpalieHns Ha III0CKOCTH. Pa3BepTka NMIMHpA U KOHYCA.

KoMOuHnauu Ten BpallleHuss U MHOTOIPAaHHUKOB. MHOrOTrpaHHMK, ONMCAHHBIM OKOJIO
cdepsl; cepa, BIMCaHHAs B MHOTOIPAHHUK, WM TEJIO BpAILlEHUSI.

[Tonsatue 06 oO6beéme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 oO0BEMe
MPSIMOYTOJIBHOTO TMapajjiesienumnena u cieactsus u3 Hee. OObeM muMHIpa, KoHyca. O0beM
miapa ¥ rioimasp chepsl.

[logoGHble Tena B mpocTpaHcTBe. COOTHOLIEHHMS] MEXIYy IUIOMIAJIMU TOBEPXHOCTEH,
o0BpeéMaMH ITIOJOOHBIX TEI.

Ceuenust umnuHApa (MapajyieIbHO M MEPHEHJUKYISPHO OCH), CEeUeHUs KOoHyca
(mapanyenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTy U B mpocTpaHcTBe. ClI0KEHNUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha 4ucio. Pa3znokeHue BeKTOpa MO TPEM HEKOMIUIAHApHBIM BekTopam. I[lpaBuiio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ MPUMEHEHUEM IIPABUII JEHCTBUII C BEKTOpaMHU.
[IpsamoyronsHas cucrema koopauHaT B mpoctpaHcTBe. Koopnunatel Bektopa. Ilpocreiimme
3aJlauyd B KOOpAMHATaxX. YToll MeXIy BekTopamu. CKanspHOEe NpPOU3BEIECHHE BEKTOPOB.
Boruncnenue yrioB Mexay MpsMBIMH M IUIOCKOCTAMU. KoOpauHATHO-BEKTOPHBIA METON MPHU
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHHUS MPOTpamMMbl ydeOHOro mpeaMera «MaTeMaTHKay)
XapaKTePU3YIOTCS:

I'paxnanckoe Bocnintanue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKOW TO3MIMK OOy4aromerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O WJIEHAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O MAaTEeMAaTHMUYECKHX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aHMOJIEHCTBOBATh C COIMAIBHHIMM HHCTHUTYTAMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTHyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON Ipa’KJaHCKOW MIEHTUYHOCTH, YBAXKEHUS K MPOLLIOMY
U HACTOSIIEMY POCCUMCKON MaTeMaTWKH, IEHHOCTHBIM OTHOIIEHHEM K JOCTIKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCUHUCKON MAaTeMAaTHYECKOW IIKOJIbI, K HCHOJb30BAHHUIO ATHUX
JTOCTMKCHHM B IPYTUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT 0 BOCTIMTAHUSA:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Haponaa; CchHOPMUPOBAHHOCTHIO
HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEJICHMS, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JTOCTIDKCHHM HAyKH W JIEATEIbHOCTHIO YUCHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTHYeCKoe BOCIIMTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYasg OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pEIICHWH, paCcCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaT€MAaTHYECKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHHUE:

chOpPMUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax
310poBOro M Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOI'O OTHOIIEHUSI K CBOEMY 370pPOBBIO
(3mopoBoe muTaHue, COANAHCHUPOBAHHBIM PEXUM 3aHATUN M OTAbIXA, peryiaspHas Qundeckas
aKTUBHOCTb); (PU3MYECKOrO COBEPUICHCTBOBAHUS, MPU 3aHIATHUSIX CHOPTHUBHO-030POBUTEIILHOMN
JESATEIIbHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYHAy, OCO3HAHHWEM LIEHHOCTH TPYIOJIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccHoHaNbHON JesITeNbHOCTH, CBA3aHHBIM C MAaTEMaTUKOW M €¢ MPUIIOKEHHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BBIOODP Oyaylei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIaHbl, TOTOBHOCTHIO M CIHOCOOHOCTHIO K MaTeMaTU4YecKoMy OOpa3oBaHUIO U
caM000pa30BaHUI0O HAa TPOTSHKEHWH BCEHM JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pelIeHNN TPaKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIIPaBIEHHOCTH.

JK0JI0rHYecKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO HKOJIOTHUYECKOW KYNbTYphl, NMOHMMAaHUEM BIHSIHHUS COIHAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB Ha COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelibl, OCO3HAHHEM
rII00aTbHOTO — XapakTepa  AKOJIOTHMUECKUX  MpoOjeM; OpUeHTaluel Ha  MpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHUs 3a/a4 B 00JacTH OKPYKaIOILIEH Cpe/ibl, MIIaHUuPOBAHUS
MOCTYINKOB U OLICHKU WX BO3MOXHBIX MOCIEACTBUMN JUIsl OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOI0 MO3HAHMS:



c(pOPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW NMPAKTUKU, TOHUMAaHUEM MAaTEeMAaTUYECKON HayKu Kak cqepsl
YeJI0BEYECKOM JIeATENbHOCTH, 3TAllOB €€ Pa3BUTHUSA U 3HAUMMOCTH /ISl PA3BUTHUS LIUBUIIM3ALMY;
OBJIQJICHUEM SI3bIKOM MAaTE€MaTUKU M MaTEMaTHUYECKOM KyIbTYpOHW KaK CpEJICTBOM I1O3HaHUs
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO U  HCCIEAOBATEIBCKYIO JIEATEIbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMeTHbIe pe3yIbTaThl OCBOCHHUS MIPOTPaMMEBI y9eOHOTO mpeaMeTra «MareMaTukay
XapaKTePU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBGHBIMU  HO3ZHABAMETbHbBIMU  OelicmEUsIMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUIMY,  VHUBEPCANbHLIMU — De2YIAMUEHbIMU
oeticmeusmu.

1) Vuusepcanvnole noznasamensuule oeticmeusi, obecnevusaiom popmuposarie 6a308bix
KOCHUMUBHBIX NPOYECCO8 00VUaIOWuxcs (0ceoeHue mMemooo8 NO3ZHAHUS OKPYHCAIOUIe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble Jlornyeckue AeiicTBUA:

®BEISBIIAATE W XapaKTePU30BaTh CYIIECTBCHHBIC INMPU3HAKH MaTEeMAaTHUYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEXIy HOHATHIMH, (DOPMYIHPOBATH OMPEICICHUS TOHSITHIA
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIIACCHU(UKAIIUN, OCHOBAHHUS I 000OIICHHS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIN3a;

® BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpPa3OBbIBATh CYXKICHUS: YTBEPIUTENIbHBIE U
OoTpuLaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUs B (akTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; MpeliaraTh KPUTEPUU [UIS BBISIBICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNlaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX M WHIYKTHBHBIX
YMO3aK/II0UYeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [I[POBOJIUTH CAMOCTOSITENILHO JIOKAa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKJIEHUH (IIpsMbIE U
OT TMNPOTUBHOIO), BBICTpauBaThb AapryMEHTAlUIO, [PHUBOJUTH MpPUMEPHl U
KOHTPHIpPUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BLIOMpATh CIOCO0 pelieHrus YydeOHOM 3amaun (CpaBHHMBAaTh HECKOJBKO BapUAHTOB
pelieHus, BeIoUpaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarenbckne AeiicTBUs:

®IICIIOJIb30BaTh ~ BONPOCHI ~ KAaK  HMCCIEAOBATENbCKHI  MHCTPYMEHT  MO3HAHMS;
(dhopMynupoBaTh BOMPOCH, (PUKCHUPYIOILIUE MPOTUBOPEUNE, TPoOieMy, YCTaHABIUBATD
HUCKOMOE U JaHHOe, (OpMHUpOBATh THUIOTE3y, ApPTyYMEHTUPOBATh CBOIO MO3UIIHIO,
MHEHHE;

®[IPOBOJIUTH CAMOCTOSITEIbHO  CIITAHUPOBAHHBIA JKCIIEPUMEHT, HCCIEIOBaHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYecKOro oOOBeKTa, SBIEHUS, Mpolecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 00bEKTaMH, SIBICHUSMU, TPOIIECCAMU;

® CaMOCTOATENBHO (POPMYIHPOBATH OOOOIIEHHS M BBIBOJIBI IO PE3yabTaTaM MPOBEACHHOTO
HaOIOJICHUS, MCCIEIOBAHUS, OLEHUBATH JIOCTOBEPHOCTh TOIYYEHHBIX DPE3yJbTaToB,
BBIBOJIOB U 000OIIIEHHIA;



® [[POrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBUSIX.

Padora ¢ ungopmanueii:

® BBISIBIIATH AepUInTHl HHPOPMALIUH, TAaHHBIX, HEOOXOIUMBIX JUISI OTBETAa HA BOTIPOC U IS
pelIeHus 3a/1a4H;

eBEIOMpaTh MHGOPMAIMIO W3 HWCTOYHUKOB PAa3JIMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHCTEMaTH3UPOBATh W HWHTEPIPETUPOBATh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (HOpM
IIpE/ICTaBICHMUS;

® CTPYKTYpUpOBaTh  HMHPOPMALIMIO, TPEACTaBIATH €€ B  pa3IuyHbIX (opmax,
WJLTIOCTPUPOBATH IPahUIecKu;

® OIICHMBATh HAACKHOCTh HH(OpPMALIMKM IO CAMOCTOSITENBHO CHOPMYIHPOBAHHBIM
KpUTEPUSIM.

2) Vuusepcanvhvie KommyHuKamueHwle Oelicmeus, obecneuusaiom c@hopmupo8aHHoCmy

COYUAIbHBIX HABLIKO6 05)/”61}01/(/[1/[)602.

O0wmenue:

® BOCIIPHHUMATh U (OPMYJTUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBHUSAMH U IICIISIMHU
OOIIeHMs; SCHO, TOYHO, T'PAMOTHO BBIPXKATh CBOIO TOYKY 3PCHHSI B YCTHBIX U
MMACBMEHHBIX TEKCTaX, IaBaTh IMOSCHEHUS M0 X0y PEIICHHS 33]ja9i, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

®B X0JIe 0OCYX/IEHUS 33aJaBaTh BOIPOCHI TI0 CYMIECTBY OOCYXTaeMOW TEMBI, MPOOIEMBI,
pelnraeMol  3amadd, BBICKA3bIBATh WJCH, HAICJICHHBIC HAa IOUCK  PEIICHUS;
COMOCTABJATh CBOU CYXKICHHMS C CYXACGHUAMH JPYrMX YYaCTHUKOB JHaora,
0OHapY)KHMBaTh Pa3INuMEe M CXOJCTBO TMO3UIINIA; B KOPPEKTHOU opme HopMyITHpoBaTh
pa3Horiacusi, CBOU BO3PaKEHUS;

® [IPE/ICTaBJIATh PE3yJbTaThl PEIICHUs 3aJaud, HKCIEPUMEHTA, HCCIIEeOBAaHUS, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C Y4CTOM 3a/ad IMPEe3eHTAlUUH U
0COOEHHOCTEH ayAUTOPUH.

CorpyaHu4ecTBo:

® [IOHUMAaTh U UCHOJb30BaTh MPEUMYIIECTBA KOMAHIHON U MHAUBUAYAJIBbHON pabOTHI MPH
pelIeHny y4eOHbIX 3a[a4; MPUHUMATh 11eJIb COBMECTHOM NEATENIbHOCTH, TUIAaHUPOBATh
OpraHMu3aIMi0 COBMECTHOW paboThl, pacmpelessiTb BUIbl pabOT, JOrOBapUBATHCA,
o0cyXJaTh mporecc U pe3yinbTaT padboThl; 000011aTh MHEHHUSI HECKOJIBKUX JIIOJICH;

® y4aCTBOBATh B I'PYMIOBLIX (hopMax paboThl (0OCYkIeHUs, 0OOMEH MHEHHI, «MO3TOBBIE
HITYPMb» M HHBIE); BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOU
JNEUCTBUS C IPYTMMH YJIeHAMH KOMaH/Ibl; OLICHUBATh KAueCTBO CBOETO BKJIa/ia B OOIIHiA
MPOJIYKT MO KPUTEPUAM, CHOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Yuueepcanvnoie pezyisamusnsle oeticmsus, 0becnewusarom Gopmuposanue cmulco8bix

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.

Camoopranm3zanms:

® COCTaBJISATH IUIAH, AITOPUTM PEIICHUs 3a/1a4, BBIOUPATh CIOCO0 pelIeHHs ¢ yUeTOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BapUaHTHI PEIICHUH ¢ y4eTOM HOBOM MH(OpManuy.

CaMOKOHTPOJIB:



® BJIa/ICTh HaBBIKAMHU MTO3HABATEIBHON peiekcuu Kak 0CO3HAHUS COBEPIIAEMBIX JCHCTBHIMA
Y MBICIHUTEIbHBIX HPOIECCOB, UX PE3YAbTATOB; BIAJETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U PE3yJIbTaTa PEUICHUS MAaTEMAaTUYECKON 3a/1a4u;

® [IPEABUJETh TPYAHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTb IIPM PEIICHUHU 3a/1add, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX, HAWJEHHbIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OIICHMBATh COOTBETCTBHE pe3yJabTaTa MEIH M YCIOBUSAM, OOBSICHATH TNPHYUHBI
JOCTUXKEHHUS] WIM HEIOCTUKEHUS pE3yJbTaTOB JEATENbHOCTH, HAXOJUTh OLIMOKY,
JaBaTh OLIEHKY PUOOPETCHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATHI
10 KJIACC

OnepupoBaTh NOHATUSIMH: TOUKa, IPsIMasi, IIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PELICHUH T€OMETPUUECKUX
3a1a4.

OnepupoBaTh NOHATUAMM: MapaVIEIbHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEN.

KnaccuguimpoBars B3auMHOE pacloIOKEHUE MPSAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JBYTpaHHBIM Yroi, TpaHU JABYIpPaHHOTO Yyria, pedpo
JIBYTPAHHOTO YIJIA; JTUHEHMHBIN YroJl ABYTPAHHOTO yTIila; TpadyCHas Mepa ABYIPaHHOTO YyIJIa.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHMK, BBITYKJIBIA M HEBBIIYKJIBIA MHOTOIDaHHUK,
JJIEMEHTBHI MHOTOI'PaHHUKA, IPABWJIbHBIM MHOTOTPAHHHUK.

Pacnio3HaBaTh OCHOBHBIE BUAbI MHOTOTPAaHHUKOB (MHMpaMuja; MPU3Ma, MPSMOYTOJIbHBIN
napajuiesienumne, Kyo).

KnaccupunupoBaTb MHOTOTPaHHUKH, BBIOMpas OCHOBaHMA Ul  KJIACCU(UKALUU
(BBIIYKJIBIE M HEBBINYKJIbIE MHOTOTPAaHHUKHU; IPaBWIIbHbIE MHOTIOTPAaHHUKH; MpsIMbIE U
HaKJIOHHbIE MPU3MBI, TApaJlICICIIUIIC D).

OnepupoBaTh NOHATUAMU: CEKYILLAs MIJIOCKOCTh, CECUEHUE MHOIOIPAHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUYCHUH, CII0JIb3YS METO/ CJIE/I0B.

CtpouTh CeueHUs MHOTOIPAaHHUKOB METOAOM CIIEAOB, BBIIOJIHATH (BBIHOCHBIE) MJIOCKUE
YEepTEKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJE€HHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
QITOpPUTMaM, IPUMEHSAS W3BECTHBIE AHAJIUTHUYECKUE METOAbl IPU PELIEHUM CTaHJApTHBIX
MaTeMaTUYECKUX 3a7ad Ha BBIYHUCICHUE PACCTOSHUM MEXAY ABYMS TOYKaMHM, OT TOYKH IO
IIPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEXKIY CKPEIMBAIOIUMUCS MTPSIMBIMU.

Pemate 3amaun Ha HaxoXJAE€HHE TIEOMETPUYECKMX BEJIMYMH M0 o0paslaM WiIx
QITOpPUTMaM, IPUMEHSS W3BECTHBIE AHAJIUTHUYECKUE METOJBl IPH PELIEHWM CTaHAAPTHBIX
MaTEeMaTHYECKUX 3a/lad Ha BBIYHCICHHE YIJIOB MEXAY CKPEIIMBAIOIIUMUCS NPSIMBIMH, MEXIY
MIPSIMON U TUNIOCKOCTBI0, MEKY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbraucnare 00bEMbI U MIJIOMIAIM TOBEPXHOCTEH MHOTOIPaHHUKOB (IIpU3Ma, MUpaMHIa) C
IpUMeHeHHeM (GOpMYJ; BBIYMCIATH COOTHOIIEHUS MEXKIy IUIOIA[sIMU TOBEPXHOCTEH,
00BEMaMH MOJAO0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MNOHATUAMM: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTbH
CUMMETPHHU; LIEHTP, OChb U TIIOCKOCTh CHMMETPHH (PUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKaX U PUCYHKaX.

[IpumensTe reomerpudeckue (aKThl I PELICHHS CTEPEOMETPUYECKHX — 3a/ad,
npeamnojararonmx HECKOJIbKO IMaroB pCHICHUS, €CIIW YCIOBUSA NMPUMCHCHHA 3alaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIIME IIPOTPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U JKU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB F'€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMMOJIYYCHHBIC 3HAHHA Ha IPAKTUKC: aHAIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IIPHUMCHSATH HN3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyIUPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh peaTbHbIE CHUTYyallMd Ha S3BIKE T€OMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJENIN C HCIOJIb30BAHHEM T€OMETPUYECKUX TOHATHH U TEOPEM,
arrapara anre6pLI; peliaTh MPaKTUUCCKUE 3a/la4r, CBA3AHHBIC C HAXO0KIACHUEM I'COMETPUUCCKUX
BCJIIMYHH.

11 KJIACC

OnepupoBaThb MMOHATUSAMU: OWINHIpUYeCKast MIOBEPXHOCTB, oOpa3zyomiue
UWIMHAPUYECKON MOBEPXHOCTHU; WIMH]IP; KOHMUYECKasi TOBEPXHOCTh, 00pa3yoline KOHNYECKOM
MTOBEPXHOCTH, KOHYC; CheprdecKas TOBEPXHOCTb.

Pacno3naBate Tena Bparenus (IWIMHIP, KOHYC, cdepa U map).

OOBICHATBH CITOCOOBI TIOJTYICHHUSI TEJT BPAI[CHHUS.

KiaccudummupoBaTs B3auMHOE pacnoioskeHHE CPephl U IITOCKOCTH.

OnepupoBaTh MOHATHSMU: IIAPOBON CETMEHT, OCHOBAHHWE CETMEHTA, BBHICOTA CETMEHTa;
IapOBOM CJI0I, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boruncnsate 00bEMBl U MIJIOMIAAN MOBEPXHOCTEN TEN BPAILEHUSl, T€OMETPUUECKUX TEJ C
pUMeHeHHeM (HopMyIL.

OnepupoBaTh MOHATHSAMHU: MHOTOT'PAaHHUK, BIMCAHHBIA B cepy U OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOIPAHHUK WUJTU TEJIO BpallleHHUS.

BbyncnsaTe COOTHOLICHUS MEXKIY IUIOIIAAIMU MOBEPXHOCTEM M 00BbEMaMH IMOJ0OHBIX
TeJl.

N3o0paxkate u3ydaemble GUTYpPHl OT PYKA U C NPUMEHEHHEM IMPOCTHIX YEPTECIKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYpP: BUIT
CBEpXyY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPEOOPA30BhIBaTh WH(GOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrImonHATh A€HCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOPA
Ha YHUCTI0, OOBSICHAThH, KAKUMU CBOMCTBAMH OHU 00NIaJatoT.

[IpuMeHsTH paBUIIO MapauieenuIea.

OnepupoBaTh TOHATUAMU: JIEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOJIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXIy BEKTOpPaMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBHI.



Haxonuts cymMMy BEKTOPOB U IIPOU3BEICHHUE BEKTOpPA HA YUCIIO, YTOJ MEXKIY BEKTOPAMH,
CKaJIIPHOE TPOM3BEICHHUE, PACKIIAIbIBATh BEKTOP I10 JIBYM HEKOJJIMHEAPHBIM BEKTOPaM.

3aj1aBaTh IIOCKOCTh YPABHEHHEM B JCKaPTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reoMeTpuueckue (akTbl JUIsI PELUICHHS CTEPEOMETPUYECKUX  3ajad,
MPEIOJaralIinX HECKOJIbKO IIaroB PEHICHUS, €CM YCIIOBUS NMPUMCEHCHHS 3aJaHbl B SIBHON
dopme.

Pemratn HpOCTeﬁHIHe reoOMETPpUYCCKUEC 3aa4u Ha IPUMCHCHUEC BECKTOPHO-KOOPANHATHOI'O
METO 1.

Pemratn 3aJa4u Ha J0Ka3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUU U HaXO0XKICHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WK aJirOpUuTMaM, NPpUMCHAA U3BCCTHBIC MCTOJbI ITPU
PEIICHNU CTAHJAPTHBIX MAaTEMAaTUYCCKUX 3aj1a4.

[IpuMeHATH NpoCTEMIIME MPOTrPpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI MTPH PEIICHUN CTEPEOMETPHUUECKUX 3a71ad.

[IpuBoauTe mNpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE M IKU3HHU,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHA Ha IIPAKTUKC: aHAJIU3HUPOBATHh PC€AaJIbHBIC CHTyallul H
IMPHUMCHSATH HN3YUYCHHBIC IIOHATUSA B mpouecce IIOHUCKa pemicHuA MaTEMAaTU4YCCKN
chopMyIUPOBAaHHOUN MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYaIlMHd Ha SI3bIKE TE€OMETPHUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJENN C HCIOJIB30BAHUEM T€OMETPUYECKHUX TOHATHH M TEOpEM,
arrmapara anre6pLI; peliaThb MPAKTUYCCKUEC 3a/la4, CBA3AHHBIC C HAXOXKXIACHUEM I'COMETPHUICCKUX
BCJIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne /i HanmeHoBaHMe pa3/ies1oB U TeM KosimvecTBo yacos DuieKTpoHHbIe (11U poBHIE)
) NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
bu6mmoreka [JOK
! Beezetiiie B crepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
9 [IpsiMBbI€ M TUIOCKOCTH B POCTPAHCTBE. 12 bubnuoreka [IOK
[TapanyiensHOCTB NPSAMBIX U IIIOCKOCTEMN https://m.edsoo.ru/1c209e37
3 [lepneHMKYISIPHOCTD NPSIMBIX U 12 bubnuoreka [IOK
IJTOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
4 v 10
FAIL MEAAY TIPAMBIMH H [LIOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
> Mrororpantiii 1 https://m.edsoo.ru/1c209e37
. bu6mmoreka [JOK
0 OOBEMEI MHOTOIPHHIKOB o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YIJIbI 4 bubmorexa [IOK
P ’ P e https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJIACC

HaumeHoBaHue pa3iesioB U TeM
MPOrpamMmbl

Ne i/

KoaunuecTBo 4acoB

Bcero

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

Terna BpanieHus 12 bubmmoreka L{OK https://m.edsoo.ru/1c209e37
OObeMBI TET 5 bubnuotexa [{OK https://m.edsoo.ru/1c209e37
BekTopbl  KoOp HHATH B 10 bu6mmoreka IIOK https://m.edsoo.ru/1c209e37
MIPOCTPAHCTBE
II

OBTOPCHHE, o6o6merie, 7 bubmmnoreka IOK https://m.edsoo.ru/1¢209e37
cucreMaruisanus 3HaHUUu

OBIUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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IHHOYPOYHOE INTAHUPOBAHHUE
10 KVIACC

Ne i/

Tema ypoka

KoaunuyecTBo yacos

Bcero

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OCHOBHEIE HOHATHS CTCPCOMCETPHU: TOYKA, ITPAMasd, MI0CKOCTb,

1 npocTpancTBo. [IpaBuna n300pakeHrs Ha PpUCYHKaX: 1 bubnuoteka [IOK
M300pakeHus MII0CKOCTEH, MapaljieNIbHbIX MPSAMbIX (OTPE3KOB), https://m.edsoo.ru/aecc77cd
CepeIHbBI OTpPe3Ka
2 [TonsiTHA: IepeceKaroKecs MIOCKOCTH, MEPECEKAIOIINECS 1 bubnuoteka [IOK
MpsIMast ¥ INIOCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTuA: Nepecekaromuecs MI0CKOCTH, MEPECEKAIOIIUEC 1 bubnuoreka [IOK
npsMasi v IIOCKOCTh https://m.edsoo.ru/db685e73
4 3HaAKOMCTBO C MHOTOTpaHHUKaMU, H300pakeHne 1 bubnuoreka [IOK
MHOTOIPaHHUKOB Ha PUCYHKaX, Ha MPOECKIMOHHBIX YEPTEHKAX https://m.edsoo.ru/a63959ed
5 HauanpHbie cBeieHns 0 KyOe U mupamMuie, ux pa3BEPTKU U 1 bubnuoteka [IOK
Mo enu. CedeHHs MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
5 HavanbpHble cBeieHus 0 KyOe U mupamMuie, X pa3BepTKU U 1 bubnuoteka [IOK
Moenu. CedeHuss MHOTOIPaHHUKOB https://m.edsoo.ru/3d8ffd32
7 [TonsiTre 00 aKCHOMaTUYECKOM MOCTPOSHUH CTEPEOMETPHUU: 1 bubnuoreka [IOK
AKCMOMBI CTEPEOMETPHUHU U CIICJICTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
8 [TonsiTre 00 aKCHOMaTUYECKOM MOCTPOSHUH CTEPEOMETPHUU: 1 bubnuoreka [JOK
AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX https://m.edsoo.ru/239c8ch4
9 ITonsiTue 06 akCHOMAaTUYECKOM MTOCTPOEHUH CTEPEOMETPHHU: 1 bubnuoreka [IOK
AKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX https://m.edso0.ru/65c6b106
10 ITonsiTue 06 aKCHOMAaTUYECKOM MTOCTPOEHUH CTEPEOMETPHHU: 1 bubnuoreka LIOK
AKCHOMBI CTEPEOMETPUHU U CIEACTBUSA U3 HUX https://m.edsoo.ru/258fc245
11 B3aumHoe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: 1 bubnuoreka [IOK
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MEPCCCKAOIINECH, MAPATIICIIBHBIC U CKPCUIUBAIOIIUCCA ITPAMBIC

https://m.edsoo.ru/1a2520f6

[TapamienpHOCT NPAMBIX U IUIOCKOCTEN B IIPOCTPAHCTBE:

12 napajuieIbHbIE MPSMBIE B IPOCTPAHCTBE; MApaUICIbHOCTh TPEX Bubnuorexa LIOK
P p poctp > 11ap P https://m.edso0.ru/93ad36b3
TIPSIMBIX
13 [TapannenbHOCTh NPAMBIX U INIOCKOCTEN B MPOCTPAHCTBE: bubnuoteka [IOK
[TapamiensHOCTE IPSAMOM U INIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYriasl ¢ cOHanpaBIEHHBIMA CTOPOHAMH brmmorexa [TOK
P p https://m.edsoo.ru/9f4071b9
15 Yroa mexay npssMbIMU B POCTPAHCTBE brommorexa [TOK
Ay Tip pocTp https://m.edsoo.ru/fe733862
16 YT0oJ1 MeX Iy TPSIMBIMHU B TIPOCTPAHCTBE brommorexa [TOK
Ay TP pocIp https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTh MIOCKOCTEH: MapaieNbHble IIIOCKOCTH bbmmorexa [TOK
P - ep https://m.edsoo.ru/2e18f255
18 CpoiicTBa mapaienbHbIX JIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
19 [IpocTeiimue nmpocTpaHCTBEHHBIC GUTYPHI HA TNIOCKOCTH: bubnuorexa [IOK
TeTpa’Ip, KyO, mapauiesernure https://m.edsoo.ru/4a28dc02
. bu6mmoreka [JOK
20 Hoctpoetine cedcknit https://m.edsoo.ru/1d434d0f
. bubmuoreka [IOK
21 Hoctpoertie cewermit https://m.edsoo.ru/ec26fe5d
29 KounTtponbnas pabora no teme "[IpsimMbie U MIIOCKOCTH B bubnuoreka [IOK
npoctpaHcTse. [lapannenbHOCTh NPSAMBIX U IIJIOCKOCTER" https://m.edsoo.ru/9a0a9e56
23 [lepneHUKyYISIPHOCTD MPSAMOI U INIOCKOCTU: MIEPIIEHIUKYISIPHbBIE bubnmoreka [JOK
IIpsIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
bu6mmoreka [JOK
24 [IpsiMble napaiienbHbIe U NEPIEHAUKYISPHBIE K TNIOCKOCTH

https://m.edsoo.ru/0ac11c95
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bu6mmoreka [JOK

25 [Ipsimble napasuienbHble U IEPIEHAUKYIIIPHBIE K IIIIOCKOCTU https://m.edsoo.ru/ba5A5966
26 [Ipu3Hak nepneHuKyaspHOCTH IPSIMOM U IJIOCKOCTH Bubnuorexa LIOK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHAuKyIspHOCTH NPSAMON U IUNIOCKOCTH Bubnuorexa LIOK
https://m.edso0.ru/79165d15
28 Teopema o npsMO TEPIIEHUKYISIPHON TNIOCKOCTH Bubnuorexa LIOK
https://m.edso0.ru/635c5087
29 Teopema o psIMO MTEPIICHUKYISIPHON TNIOCKOCTH Bubnuorexa LIOK
https://m.edsoo.ru/bd3745f8
30 Teopema o mpsMO MEPIICHINKYISIPHON TNIOCKOCTH Bubnmorexa LIOK
https://m.edsoo.ru/7d18834b
31 [TepieHAMKYSAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 bubnuoreka [IOK
IJTIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TJIOCKOCTH https://m.edsoo.ru/33c477d3
39 [TepieHAMKYSAP M HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 bubnuoreka [IOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 IMIIOCKOCTH https://m.edsoo.ru/66fefadd
33 [TepieHaAMKYISAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 bubnuorexa [IOK
IJIOCKOCTH, PACCTOSIHUE OT MPSMOM JI0 TIIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [TepieHaAMKYISAp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH J10 bubnuoreka [IOK
IJTIOCKOCTH, PACCTOSIHUE OT MPSAMOM JI0 TIIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIbl B IPOCTPAHCTBE: YTOJ MEXAY NPSIMOM U MJIOCKOCTBIO bubmorexa LIOK
https://m.edsoo.ru/6b61b2b4
36 JIBYrpaHHBIN yroJl, JMHEUHBIA YrOJ IBYTPAHHOIO yIilia bubmuorexa LIOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEUHBIA YrOJ IBYTPAHHOIO yIJia bubmorexa LIOK
https://m.edsoo.ru/c7c777ed
38 [lepneHIMKyIAPHOCTD TUNIOCKOCTEN: MPU3HAK bubnuoreka [IOK

NEpHNCHAUKYIAPHOCTU ABYX IUIOCKOCTEH

https://m.edsoo.ru/ec3e2da3
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39 [lepneHUKYISPHOCTD INIOCKOCTEN: IPU3HAK bubnuoreka [IOK
NEPIEHIUKYIISIPHOCTH IBYX IIJIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [lepneHUKyYISIPHOCTD INIOCKOCTEN: IPU3HAK bubnuoreka [IOK
MEPIEHIUKYIIIPHOCTH JBYX IIJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 TeopeMa 0 TpPEX MEPIEHIUKYIISIPAX bubmmorexa LHOK
P P P Yp https://m.edsoo.ru/e4972cdc
42 TeopeMa 0 TpPEX MEPIIEHINKYIISIPAX bubmmorexa HOK
P P p Yp https://m.edsoo.ru/52188a7d
43 Teopema 0 TPEX NMEPIEHIUKYIIIpax bubmorexa [OK
P P PHEHARIYID https://m.edso0.ru/9f246736
m KonTtponpHas padota o temam "lleprieHIUKYyISIPHOCTH MPSMBIX bubnuoteka [IOK
U mIockocTen" 1 "YTibl MeXy NPSMBIMH U IJIOCKOCTSIMU" https://m.edsoo.ru/5b971ef3
[ToHsiTHE MHOTOTpaHHHUKA, OCHOBHBIE JIEMEHTHl MHOTOT'PAHHUKA,
45 BBIMYKJIbIE U HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKa bubmmorexa [OK
I e P > PASBED https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKA
[Ipu3ma: N-yrosnbHas mpu3Ma; rpaHu U OCHOBAHUS MTPU3MBbIL;
46 npsiMasi ¥ HaKJIOHHAsl IPU3Mbl; OOKOBas U MOJIHASI TOBEPXHOCTh bubmmorexa [IOK
P P ’ P https://m.edsoo.ru/b4ad63ad
MIPU3MBI
47 [Tapannenenunen, NpsAMOYTOJIbHBIN MapayIeICIUIET U €T0 bubnuoreka [IOK
CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamupa: n-yronpHas mupaMuaa, TpaHu ¥ OCHOBAaHUE
48 MMpaMuibl; 00KOBasl U MOJIHAS TOBEPXHOCTh MUPAMHU/IBI; bubmmorexa [IOK
P ’ . p p ’ https://m.edsoo.ru/fb1cd0a5
MpaBWJIbHAS U yCEUCHHAs MUpaMuia
[IpaBunbHBIE MHOTOTPAHHUKH: TIOHITHE TPAaBUIBHOTO
49 MHOTOTpaHHUKA; MpaBUIbHAS MPU3Ma U MIPaBUIIbHAS TUPAMUJIA; bubnuoreka [IOK
IIpaBUIIbHAS TPEYrOJIbHAS IMPAMU/IA U ITPABUIIBHBIN TETpasap; https://m.edsoo.ru/074c8865
KyO
50 [IpencraBnenue o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdP, bubnuoreka [IOK
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JOACKad P U HKOCAIP.

https://m.edsoo.ru/a0fdd5bf

CI/IMMeTpI/Iﬂ B ITPOCTPAHCTBE: CUMMCTPHUA OTHOCUTCIIBHO TOYKH,

51 MPSIMOM, IJIOCKOCTH. DJIEMEHThI CUMMETPHH B IIMPaMHIaX bubnmorexa [OK
P ’ ' P paMunax, https:/m.edso0.ru/b9e777d9
napajuiesienuIe ax, MPaBUIbHBIX MHOTOTPaHHIKAX
59 Brruncnenue 37eMeHTOB MHOTOTPAaHHUKOB: peOpa, TuaroHaiu, bubnuoteka [IOK
YIIIBI https://m.edsoo.ru/6cdbecef
[Tnomaas 60KOBOM MOBEPXHOCTH U OJTHOW NOBEPXHOCTH MPSAMON
53 MPU3MBI, TUIOIIAb OCHOBAHMI, TeopeMa 0 OOKOBOM MOBEPXHOCTH bubmmorexa [OK
PHMEL > TEOP P https://m.eds00.ru/37d84157
MIPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH M MOBEPXHOCTHU NMPaBUIHLHON
54 UpaMUILI, TEOPEMA O IUIOMIAAH OOKOBOM ITOBEPXHOCTH bubmmorexa LHIOK
PAMITABL, TEOP al P https://m.eds00.ru/5603e30b
YCEUCHHOH MHPaAMUIBI
" " bu6mmoreka [JOK
55 KounTtponbHas paboTa no reme "MHOrorpaHHUKA httos://m.eds00.1u/a955c04
. bu6mmoreka [JOK
>0 Honsite 06 0beme https://m.edso0.ru/7ad0020b
. bu6mmoreka [JOK
> OObem mupamiiel https://m.eds00.ru/235171b3
bu6mmoreka [JOK
58 O0nBe
DEM THpAMHARL https://m.edsoo.ru/f47dfefd
bubnuoreka [IOK
59 OBC
ObeM mHpaMit b https://m.edso0.ru/79¢10312
bubnuoreka [IOK
60 S
OGbem mupamiel https://m.edsoo.ru/2faadc3f
bu6mmoreka [JOK
61 S
Obbem mpHsMb https://m.eds00.ru/79853608
62 O06BEM TIPU3MBI buGnnorexa [IOK

https://m.edsoo.ru/1e053890



https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890

bu6mmoreka [JOK

C 1
63 OObem mpu3vbI https://m.eds00.ru/482d3f51
bu6mmorexa [JOK
4 K " hY " 1
6 OHTpoOJIbHAs paboTta 1o Teme "OObEMbI MHOTOTPaHHUKOB httos://m.eds00.ru/28a6573¢
65 [ToBTOpenue, o6o0menne cucremarn3zanus 3Hanui. [loctpoenne 1 bubmmoreka [IOK
CEYCHUI B MHOTOI'PAHHHKE https://m.edsoo.ru/098bedad
[ToBTOpEHue, 06001IeHNE cuCcTEMaTH3allMsl 3HAaHUN. Briuucnenue
66 ACCTOSTHUI: MEX BYMS TOYKAMHU, OT TOYKH JI0 IIPSIMOIL, OT 1 bubnmorexa HOK
p ’ Ay ABYM ’ Ao Tip ’ https://m.edsoo.ru/f7792ba9
TOYKH JIO THIOCKOCTH, MEXKIY CKPEIUBAIOIIMMUCS TPSIMBIMH
bubmmoreka [JOK
67 " 6 1
ToroBas KOHTpoJIbHas pabota https://m.edsoo.ru/b9146bc0
[ToBTOpEeHue, 06001IeHNE CCTEeMAaTH3alvs 3HaHU. Berauciienne
68 JIOB: MEXKIY CKPENIUBAIOIINMUCS IIPAMBIMU, MEKIY IIPAMOI U 1 bubmmorexa [JOK
YIIIOB: ALy cxpetit B p ’ Ay ip https://m.edsoo.ru/56765e8b
IJIOCKOCTBIO, JIBYTPAaHHBIX YTIIOB, YIIIOB MEXTY TNIOCKOCTAMHU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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11 KJIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe N poBbIe

Ne n/m Tema ypoka
Bcero o0pa3oBaTte/ibHbIE pecypchl
1 Cdepa u map: neHTp, paanyc, AMAMETP; IIOIIAh [IOBEPXHOCTH 1 bubnuoteka [IOK
cdepbl https://m.edsoo.ru/0341bc2b
9 B3aunmuoe pacniosnosxenne chepbl U TNIOCKOCTH; KacaTeabHast 1 bubnuoteka [IOK
IJIOCKOCTB K cdepe; miomaiasb chepsl https://m.edsoo.ru/bed12a43
bu6mmoreka [JOK
3 N3obpaxenue chepsl, mapa Ha iockoctr. CedeHus mapa 1
P (epet, wap P https://m.edsoo.ru/bc15f7f2
4 HunuHapudeckas MOBEPXHOCTh, 00pa3yroIIue MHINHIPUIECKOM 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh LIJIHHIPUIECKON TIOBEPXHOCTH https://m.edso0.ru/6054b8c1
5 HunuHap: ocHOBaHUS U OOKOBast MOBEPXHOCTh, 00pa3yroIas 1 1 bubmuoreka [IOK
OCh; TUIOIIAIh OOKOBOW 1 TTOJTHOW TTOBEPXHOCTH https://m.edso0.ru/188f6216
N3obpaxenne nuJIMHIpa Ha TUIOCKOCTH. Pa3BepTKa UIWHIpA.
6 Ceuenus nuiIMHIpa (MIIOCKOCTHIO, MAPAILICILHON WITH 1 brbmorexa [TOK
H leu - 1ap https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIAPHON OCH IIIMHAPA)
7 Konndeckas moBepXHOCTh, 00pa3yroIue KOHUIECKON 1 bubnuoreka [IOK
MOBEPXHOCTH, OCh ¥ BEPIIMHA KOHUYECKOU MOBEPXHOCTHU https://m.edsoo.ru/c94ba09b
Konyc: ocHOBaHMe 1 BepInHa, 00pa3yroiasi U 0Ch; IUIOMIA/lb bubnuoreka [IOK
8 N . 1
OOKOBOM M MOJHOM IMOBEPXHOCTH https://m.edsoo.ru/897dd3b2
9 VYceuCHHbI KOHYC: 00pa3yolue U BbICOTa; OCHOBAHUS U 1 bubnuoreka LIOK
O0KOBasi MOBEPXHOCTb https://m.edsoo.ru/1468bab3
N3o0pakenne koHyca Ha TIIOCKOCTH. Pa3BepTka KoHYyca.
10 Ceuenust KoHyca (MIIOCKOCTHIO, TApaJUIeTbHOM OCHOBAHUIO, U 1 bubmmorexa [IOK
Y o p ’ https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, IPOXO/ISINEH Yepe3 BEPIINHY)
bubnmoreka [JOK
11 KoMOunarus ten BpaiieHus: ©# MHOTOTPaHHUKOB 1 1

https://m.edsoo.ru/3cefl0e5
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12 MHororpaHHUK, OTTMCAHHBIN 0KOJIO cepsl; chepa, BIUCAHHAS B bubnuoteka [IOK
MHOT'OTPaHHUK HJIU B TEJIO BPalCHUs https://m.edso0.ru/0b136158
bu6mmorexa [JOK
1 I1 cMeE. i S
3 onsTre 00 00beMe. OCHOBHBIC CBOMCTBA 0OBEMOB TeIT https://m.edsoo.ru/26a03fb7
bu6mmoreka [JOK
14 S
OObEM LIHH/Pa, KOHYCA https://m.eds00.ru/5513d87b
bu6mmoreka [JOK
1 \
> OObeM Lapa 1 ok cheps! https://m.edsoo.ru/d189bde2
16 [Tono6HnbIe Tena B mpocTpancTBe. COOTHOIICHHS MEXKITY bubnuoteka [IOK
TIJTOIAISIMH TTOBEPXHOCTEH, 00bEMaMu TI0I0OHBIX Tell https://m.edsoo.ru/810cfleb
KonTponbHas padota o remam "Tena Bpamienus" u "O6beMbl bubnuoreka [IOK
17
Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE bbmmorexa [HOK
P pocIp https://m.edsoo.ru/5caefclb
19 CrnosxeHue 1 BBIYMTaHHUE BEKTOPOB Bubmmorexa LIOK
P https://m.edsoo.ru/23f4f089
20 YMHOXEeHHEe BEKTOpa Ha YUCIIO bubmmorexa [IOK
P https://m.edsoo.ru/dee379eb
21 Paznoxenue BekTopa no TpeM HEKOMILIAHAPHBIM BEKTOPaM. bubnuoreka [IOK
[IpaBuio napamuienenuneaa https://m.edsoo.ru/a28fd74e
Pemenue 3aau, CBI3aHHBIX C IPUMEHEHHEM ITPABIII ACHCTBUINA C bubnuoreka [IOK
22
BEKTOpaMu https://m.edsoo.ru/5a827900
23 KoopauHaTHO-BEKTOPHBIN METO/I P PEIICHUU FEOMETPHUECKUX bubnuoreka [IOK
3a7a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronpHas cucteMa KOOPAWHAT B MIPOCTPAHCTBE. bubnmoreka [JOK
24 .
Koopaunats! BexTopa. [Ipocreiimme 3anaun B KOOpAMHATAX https://m.edsoo.ru/48db7058
bu6mroreka [JOK
25 Yron mexay Bektopamu. CKansipHOE MPOU3BEICHIE BEKTOPOB

https://m.edsoo.ru/725effc4
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bu6mmoreka [JOK

26 Brruncnenue yrioB MexIy NpsIMBIMU M TUIOCKOCTSMHU 1 httos://m.edsoo.ru/8efbe78e
97 KontponbHas paboTa 1o Teme "BeKTopbl U KOOPIUHATHI B 1 bubnuoteka [IOK
npocTpancTae" https://m.edsoo.ru/77c22fc5
08 [ToBTOpenue, o600mEeHne U cucreMaTu3anus 3HaHuid. OCHOBHEBIE 1 bubmoreka [IOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca IIIAaHUMETPUU https://m.edsoo.ru/1780ba5d
29 [ToBTOpenue, 06001IeHNE U cucTeMaTu3alus 3HaHui. OCHOBHbIE 1 bubnuoreka [IOK
¢burypsl, GakThl, TEOPEMBI Kypca IIIaHUMETPUU https://m.edsoo.ru/078cd184
30 [ToBTOpEeHME, 0600ITIEHNE U CUCTEMATH3AIMS 3HAHUH. 3a1aun 1 bu6mmoreka [JOK
IJJAHUMETPUU U METOJIbI UX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpenue, 006001IeHNE U cUCTeMaTH3alusl 3HaHUH. 3a1aun 1 bubnnoreka [IOK
IJJAHUMETPUU U METO/IbI UX PEIICHUS https://m.edsoo.ru/4dffda97
32 [ToBTOpEeHME, 0000IICHNE U CUCTEMaTH3aIHs 3HaHU. OCHOBHBIC 1 bu6mmoreka [JOK
¢burypsl, hakThl, TEOPEMBI Kypca CTEPEOMETPUH https://m.edsoo.ru/74b2ad91
33 Hrorosas koHTpobHAs paboTa 1 Et?ri?/?n?;izﬁ(jlfc Dadfe
34 [ToBTOpEeHME, 0000IIEHNE ¥ CHCTeMAaTH3alls 3HAHUH 1 E;i?;;f;iiﬁaﬁ 654106
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KJIACC
Koxa .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHOIA
NPOBEPSIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 001ero oopa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, IPsIMasi, IIIOCKOCTh
25 [IpuMeHsATP aKCHOMBI CTEPEOMETPHUH W CIEACTBHS W3 HHUX TpH
' peIIeHNH TEOMETPUIECKUX 33714
-3 OmnepupoBaTh MOHATHAMHU: TMAPATUICTBHOCTh W TEPHEHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
24 KnaccnpumnmpoBaTh B3anMHOE PacIioNIOKEHHE MPSIMBIX U TNIOCKOCTEH B
' MIPOCTPAHCTBE
OmnepupoBaTh TOHSATHSIMHU: JBYIPaHHBIA YTOJI, TpaHU ABYTPAHHOTO
7.5 yria, peOpo IBYrpaHHOTO yria, JIMHEWHBIA yroy IBYIPAaHHOTO Yria,
rpajycHas Mepa JABYTPaHHOTIO yria
OnepupoBaTh NOHATUAMHU: MHOTOI'PAHHMK, BBITYKJIBIH U HEBBITYKIIbIHA
7.6 MHOT'OI'paHHUK, JIEMEHTBI MHOT'OI'PaHHHKA, IIPAaBUJIbHBIN
MHOT'OTPaHHHUK
-7 Pacnio3HaBate OCHOBHbBIE BHJIbl MHOTOTPAHHUKOB (IIMpaMuia, IpU3Ma,
' PSMOYTOJIbHBIN TTapajieenumnes, Kyo)
KnaccupunupoBaTb MHOTOTpaHHUKH, BbIOMpas OCHOBaHMs Ui
- K1accupuKauy  (BBIIYKJIbIE W HEBBINYKIblE  MHOTOTPAHHHKH,
. NpaBUJIbHbIE MHOTOTPAHHUKHU, TMpsIMblE M HAKJIOHHBIE IPHU3MBI,
napaJuiesenune bl )
29 OmnepupoBathb HOHATHAMU: CeKylllas  IJIOCKOCTb, CeyeHue
' MHOT'OTPaHHUKOB
210 OOBSCHATH NPUHLMIIBI TOCTPOEHHS CEUYEeHMH MHOTOTPAaHHUKOB,
' UCTIOJIb3YSI METOJI CIIEJIOB
CTpouTh ce4YeHUsT MHOTOTPAaHHUKOB METOJOM CJEIO0B, BBINOJIHATH
7.11 (BBIHOCHBIE) TJIOCKHE YEpTEeKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Buj cBepxy, cOOKy, CHU3Y




7.12

Pemrare 3agauM Ha HAXOXKJIEHHE TIEOMETPUYECKUX BEIUYMH 10
oOpa3maM MM anroputMaM, NPUMEHss H3BECTHBIC aHAIUTHYECKUE
METO/Jbl IPpU PELICHUM CTAHJAPTHBIX MaTEMaTUYECKUX 3aJad Ha
BBIYMCIICHHE pACCTOSTHUM MEXAY JBYMs TOYKaMHM, OT TOYKH [0
OpsIMOM, OT TOYKH [JO IUIOCKOCTH, MEXKIY CKPEIIMBAIOIIUMHUCS

IMpAMBbIMHA

7.13

Pemate 3aa4i Ha HaxOoXJICHUC TCOMCTPUYCCKUX BCIMYUH II0
06pa311aM WX aJIroputMaMm, HOpUMCHSAA HU3BCCTHBIC AHAIMTUYCCKHC
MCTOJZbI IIpHU PCIICHHWU CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha
BBIYUCIICHHUE YIJIOB MCXKAY CKPCIIMBAIONIMMHUCA NOPAMBIMU, MCEKIY

prlMOﬁ U IIJIOCKOCTBIO, MEKAY IJIOCKOCTAMH, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00b€MBI M IIJIOLIAAM TOBEPXHOCTEM MHOTOTPaHHUKOB
(mpusma, mnHMpaMuga) € [OpUMEHEeHHeM  (GOpMyl,  BBIUHUCISATDH
COOTHOILIEHUS  MEXIy IUIOWAIsIMH  MOBEpXHOCTeH, oO0BEMaMu

HO)IO6HBIX MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATUAMH: CUMMETPHUS B IIPOCTPAHCTBE, LIEHTP, OCh U

MJI0OCKOCTh CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUHU (DPUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HWHTEPIPETHPOBATH HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (pUrypax, MpeICTaBICHHYIO Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerprueckue (HakThl JUTs pelIeHUs] CTEPEOMETPUUECKUX
3a/1a4, MPEANoaraloiiX HECKOJIbKO IIAaroB PElIeHUs, €Cld YCIOBHSA

IPUMEHEHHUS 33aJ]aHbl B IBHOU Qopme

7.18

[IpumeHsaTh mpocTellre TpOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIUOHHBIE CHUCTEMbl IPU PELICHUH CTEPEOMETPHUECKUX

3a1a4

7.19

HpI/IBOI[I/ITL IMPUMECPbI MAaTEMATHYCCKHUX 3aKOHOMepHOCTCI71 B IIpUpPOAC U

JKHU3HH, PACIIO3HABATDH MPOABJICHUC 3dKOHOB I'€COMCTPUHN B HCKYCCTBEC

7.20

[IpuMeHsATh NOJY4YEHHBIE 3HAHMS Ha NPAKTUKE: aHAJIU3MPOBATH
peallbHbIE CUTYallud W MPUMEHATh HW3YYECHHBIE IMOHATHS B IIPOLIECCE
IOMCKA pelIeHUs] MaTeMaTHYecKH CQHOPMYIUPOBAHHONH MPOOIEMBI,
MOJIETTMPOBATh PEAJIBHBIE CUTYAllMH Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh
IOCTPOECHHBIE MOJEIH C UCIOJB30BAHNEM I€OMETPUUECKUX MOHATUN U
TeopeM, arnmnapaTa aireOpbl, pelaTh IpakTUYeCKUe 3a/1a4i, CBI3aHHbIC

C HAXOXKACHUECM I'COMCTPUUCCKUX BCIINYUH




11 KJIIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yIbTAThI 0CBOEHHS OCHOBHOIA
NPOBEPSIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI CpeIHEero 001ero oopa3oBaHus
pe3yabTaTa
6 I'eomerpus
OmnepupoBaTh NOHATHAMH: IHJIHHIPAYECKAs TIOBEPXHOCTh, 00pa3yromue
61 MWIAHAPUYIECKON TOBEPXHOCTH, IMIIMHJAP, KOHHYECKAsl ITTOBEPXHOCTH,
' oOpa3yomue KOHUYECKOM  TMOBEPXHOCTH, KOHYC, cdepuueckas
MIOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamienust (MUIUHAP, KOHYC, cdepa u 1map)
6.3 OOBSCHATH CTIOCOOBI TIOTYICHUS TEJ BpAICHHUS
6.4 KinaccuduiupoBaTs B3auMHOE pacnosioskeHHe cPepbl U INIOCKOCTH
OnepupoBaTh MNOHATHSIMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA,
6.5 BBICOTA CErMEHTa, IapOBOW CIIOW, OCHOBAaHWE IIAPOBOTO CJIOsS, BHICOTA
LIaPOBOTO CJIOSI, IAPOBOM CEKTOP
66 Boruucnare o0bEMBI M TIOMAAM  TIOBEPXHOCTEH Tel  BpallleHUs,
' FeOMETPUUECKUX TeJ C IPUMEHEHHEM (hOopMyIl
OnepupoBaTh MOHATHSIMH: MHOTOTPAaHHUK, BIHCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN OKOJIO cepsl, cepa, BIMCaHHAS B MHOTOTPAaHHUK HIIA TEJIO
BpallleHUs
68 Boluncasate  COOTHOWIGHHSI MEXKIY IUIOMIAASMH  MOBEPXHOCTEH U
' 00BpeéMaMu IOT00HBIX TEI
- N300paxkaTs nzydyaembie GUTYphl OT PYKH U C NMPUMEHEHHEM MPOCTHIX
' YepTEIKHBIX HHCTPYMEHTOB
BoInonHATh  (BBIHOCHBIE) IUIOCKHME YEPTEKU U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (QUTyp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHS TeJ
BpALIECHUS
W3BnekaTb, MHTEPIPETUPOBATh M INPEOOpa3oBbIBATH HHYOPMALUIO O
6.11 IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUrypax, MPeJCTABICHHYIO Ha
YyepTekax U pUCcyHKax
6.12 [TpumensTh reomMeTpuueckre (GaxThl Ui PEIIeHUs] CTEPEOMETPUIECKUX

3ala4, HOpcArorararonmx HCECKOJbKO IMAaroB pCHICHUA, CCIIM YCJIIOBUSA




MIPUMEHCHMS 32/IaHBI B IBHOU (opme

6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs I[ef/'ICTBI/ISI CJIOKCHHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpAa HA 4YHUCIIO, 06’I)$ICHHTI>, KaKMMH CBOMCTBaAMH OHHU

oOmagaror

6.15

[IpumeHsTH NpaBUIIoO NapajlieNenuIesa Npyu cI0KEHUH BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKApPTOBbI KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOpP, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJa MEXIy BEKTOpaMH, CKaJSIPHOE IIPOU3BEICHHE BEKTOPOB,

KOJIJIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cyMMy BEKTOpOB M IPOU3BEJIECHHE BEKTOPAa Ha YHCIO, YroJl
MEXAY BEKTOPAMHU, CKaISIPHOE MPOU3BEICHHE, PACKIIABIBATH BEKTOP 1O

JABYM HEKOJUIMHCAPHBIM BECKTOpPaM

6.18

3a)IaBaTB IJIOCKOCTh YPAaBHCHHEM B HeKapTOBOﬁ CUCTEME KOOpJAHAT

6.19

Pemares mpocreiimme TreoMeTpHuYecKHWe 3aJadd  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPAMHATHOI'O METOAA

6.20

Pemate 3aa4d Ha JA0Ka3aTCIbCTBO MAaTEMAaTHYCCKUX OTHOIIICHUM U
HaXO0XIACHUC TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM HIIN aJITOpUTMam,
IIPpUMCHSA HN3BCCTHBIC METObI npu pE€IICHUA CTaHAAPTHBIX

MaT€MaTHYCCKUX 3aJa4

6.21

[IpumensTs mpocTeillliie MNpOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-

KOMMYHUKalIUOHHBIC CUCTEMBI IIPpH PCHICHUN CTEPEOMETPUUCCKUX 3ada4

6.22

[IpuBoAUTH MpUMeEpPhl MATEMAaTUUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U

KU3HHU, PaCIIO3HABATh IMPOABJICHHUEC 3aKOHOB I'€OMETPUHN B UCKYCCTBE

6.23

[IpumeHsTh TONy4YeHHBIE 3HAHHWS Ha MPaKTUKE: AaHaJIU3HpPOBATh
peanbHble CUTyallUd W TMPUMEHSATh H3yYCHHbIE TMOHATHUSA B TMpoIecce
MOWCKA pELIeHUsT MaTeMaTH4eCcKu CGHOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh PEalIbHbIC CUTYAIlMH Ha SI3bIKE T€OMETPHUH, HCCIEI0BAThH
MOCTPOCHHBIE MOJIENIM C MCMHOJIb30BAHUEM TI€OMETPUYECKHUX TMOHSTUN U
TeopeM, amnmnapara ajareOpsl, pemaTh MpaKTHUYeCKue 3a1a4l, CBI3aHHbIE C

HaXO0XKACHUEM I'COMCTPUICCKHUX BCIINYUH




INPOBEPAEMBIE QJIEMEHTBI COAEPKAHUA

10 KVIACC

Kon

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTh, POCTPAHCTBO.
[lonsitTue 00 aKCMOMAaTMYECKOM  IIOCTPOEHMU  CTEPEOMETPUU:  aKCHOMBI

CTEPEOMETPUHM H CIICJICTBUS U3 HUX

7.2

B3anMHOe pacnonokeHne NOpsAMBIX B NPOCTPAHCTBE:  IEPECEKAIOIINECS,
napajulefibHble W CKpeluBaromuecs npsiMble. [lapamienbHOCTh OPSIMBIX U
IJIOCKOCTE B IPOCTPAHCTBE: IApaJUICIbHBIE TPSIMBIE B IIPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSMBIX, MapajlIeIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMH, YroJl MEXIy MpsIMBIMU B THPOCTPAHCTBE.
[TapannensHOCTH TJTOCKOCTE: napasieabHbIe MJIOCKOCTH, CBOMCTBA
napajulenbHbIX miaockocted. [Ipocreiimue mnpocTpaHCTBeHHbIE (GUIYpbl Ha

TUTOCKOCTH: TETPadp, KyO, mapauiesenuIiel, HOCTPOSHHE CCUCHU I

7.3

[lepnieHIUKYIAPHOCTh TPSIMOW M TJIOCKOCTH: MEPHEHIUKYISApPHBbIE NpsSMble B
MPOCTPAHCTBE, MpSMbIE MapajljielibHble M NEePHEHAUKYISIpHbIE K IJIOCKOCTH,
MpU3HAK MEPHeHIUKYIIPHOCTH MpPsIMOM U TUIOCKOCTH, TeopemMa O MpsSAMOM
MEPHEeHIUKYIAPHON MIIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXAY NpAMOU U
IUIOCKOCTBIO,  JIBYTPAHHBIA  yroJl, JUHEWHBIA yrojl JBYrPaHHOrO  yrJja.
[lepnieHIuKyNsAp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JIO MJIOCKOCTH, PACCTOSHUE
OT MmpsAMOMl [0  IUIOCKOCTH,  Mpoekiuss  Gurypsl Ha  IUIOCKOCTb.
[lepneHIUKYIAPHOCTh  IUIOCKOCTEW: MpPHU3HAK MEPIEHIUKYISIPHOCTH  JBYX

iockocTeit. TeopeMa o Tpex MepHeHIuKyasIpax

74

ITonsaTue MHOI'OI'paHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OI'PAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OI'PAHHUKH, pasBépTKa MHOTI'OI'paHHHKaA. HpnaMa: N-yrojabHas
IIpu3Ma, rpadid 1 OCHOBAHHA IIPU3MBI, IIPsAMas U HAKIIOHHAA ITPHU3MBI, OokoBasg u
IIoJHas MMOBEPXHOCTDH IMPU3MBI. Hapannenennnez[, HpSIMOYTOJ'ILHHﬁ
apajuiejienuiean u €ro CBOICTBA. HI/IpaMI/I)IaI N-yrojbHas NUpaMHUJa, T'paHd U
OCHOBAHUC IMUpPAMUDI, OOKOBas U MOJIHAS MOBEPXHOCTH IMUPAMUBI, IIPABUJIbHASA U
yceqéHHaﬂ nmupamMuja. DIIEMEHTBI MNpu3Mbl W NHAPAMHUIBI. HpaBI/IJIBHBIe
MHOTOT'paHHUKU: NTOHATUC MMPABUIIBHOI'O MHOT'OI'paHHUKA, IIpaBUJIbHAA MIPpU3Ma U

IpaBHJIbHad HIHUpaMUIa, IHpaBUJIbHAd TPEYroJibHAsA NHpaMHUIa U HpaBPIJ'IBHBIfI




TeTpa’ap, KyO. IIpencraBneHne O mNpaBHIBHBIX MHOTOTPAaHHHMKAX: OKTadp,

noeKadip ¥ ukocazapyrue CeueHust Npu3Mbl U MAPaAMUIbI

7.5

Cummetpusi B MPOCTPAHCTBE: CHUMMETPUSI OTHOCHTEIILHO TOYKH, IPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETpUM B MNHUpaMUIAX, Mapauieenureiax,

IIpaBHUJIbHBIX MHOTOT'paHHHUKaX

7.6

Brruncnenue s1eMEHTOB MHOTOTPaHHUKOB: peOpa, AuaroHanmu, yribel. [Lmomanb
OOKOBOM TIOBEPXHOCTH M IIOJIHOM TMOBEPXHOCTH MPSMOW MPHU3MBL, IUIOLIA/b
OCHOBaHUH, TeopemMa O OOKOBOM TMOBEPXHOCTH TMpsiMOoW mpu3mbl. [Lmomans
OOKOBOM TIOBEPXHOCTHM M MOBEPXHOCTU MPaBWIBHOM NHpaMHUAbI, TEOpeMa O
IJI0mMaad yceueHHoW mmpamuabl. [loustue 00 oO0beme. OOBEM NHpPaMUIBI,

MIPU3MBI

1.7

[logoGuprie Tenma B  mpoctpaHcTBe. COOTHOMICHHS  MEXKAY — IUIOIMAIIMHU

MMOBEPXHOCTEH, 00bEMaMH TOIOOHBIX T

11 KJIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

6

I'eomerpust

6.1

Hunuaapuyeckas MoBepXHOCTh, 00pa3yrolue HUIMHIPUYECKON TOBEPXHOCTH, OCh
UWIMHAPUYECKOH mnoBepxHOCTH. LunmuHpap: ocHoBaHMs U OOKOBas MOBEPXHOCTb,

oOpa3yollas 1 0cb, IUIONIA/lb OOKOBOI U MOJIHOM MOBEPXHOCTH

6.2

Konunueckas noBepXxHOCTh, 00pa3yronue KOHUUECKOH MOBEPXHOCTH, OCh M BEpUINHA
KOHHUYecKoi moBepxHocTU. KoHyc: ocHOBaHME W BeplIMHa, oOpasyolas U OcCh,
IJI01a1b OOKOBOW M TOJTHOM TMOBEPXHOCTH. YCEUCHHBI KOHYC: OOpa3yroIliue U

BBICOTA, OCHOBAHUA U OoKOBas IMOBCPXHOCTb

6.3

Cdepa u map: ueHtp, paauyc, 1uameTp, IUIOIaas MOBEPXHOCTH chepbl. Blaumuoe
pacnojiokeHue cdepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K cdepe, IUIoImaab

cdepbl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUA Ha IIJIOCKOCTH. PaSBépTKa OUJINHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUSA W MHOTOI'PAHHHUKOB. MHOFOFpaHHI/IK, OIMMCaHHBIN

OKOJIO C(I)epLI, C(I)epa, BIIMCaHHAaA B MHOTOTpPAaHHUK, UJIN TCJIO BpAIICHUA

6.6

[Tonstne 00 o6weéMme. OcHOBHBIE cBOiicTBa 00BeMOB Tenl. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuiesienumnena u cieactBusi u3 Hee. OOBbEM IMIMHIPA,

KoHyca. O0BEM I1apa U mIomaab chepsl

6.7

ITomo OHBIE TCIIa B MMPOCTPAHCTBC. CooTHOIICHUS MCKIOY omaassMun




MMOBEPXHOCTEH, 00BEMaMH TOT0O0HBIX TEI

6.8

Ceuenust nmiaMHApa (IapajuleIbHO U NEPHEHIUKYJISPHO OCH), CEUEHHS] KOHYca

(mapanenbHOe OCHOBAHUIO U ITPOXOISIIEE Yepe3 BEPIIMHY), CCUCHHUS I1apa

6.9

BGKTOp Ha IINIOCKOCTM M B HNPOCTPAaHCTBE. CnoxeHrue ¥ BBIYMTAHUE BCKTOPOB.
YMHOXeHHe BeKTopa Ha 4ucio. Pa3noxeHue BeKTopa 1mo TpeM HEKOMILIaHAPHBIM
BekropaMm. IIpaBuno mnapawienenunena. Pemienue 3amad, CBS3aHHBIX  C

IIPUMEHEHHUEM IIPABUIJI IEUCTBUM C BEKTOpaMH

6.10

[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe
MIPOU3BEACHNE BEKTOPOB. BbIuncieHne YrioB MeXAy HPSIMbIMU U IJIOCKOCTSMH.

KoopanHaTHO-BEKTOPHBIN METO/I IIPY PEIIEHUH FEOMETPUYECKUX 3a7a4




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJBHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIETO OBPA3OBAHUS

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMEeTHBIM Pe3yJIbTATaM 0CBOEHHUS
NPOBePsIEMOro OCHOBHOI 00pa3oBaTe/IbHOI NPOrpaMMBbl cpeHero 001ero
TpeOoBaHus o0pa3oBaHus

Brnagenne MeTomamMu JIOKa3aTeNbCTB, aNTOPUTMaMHU PEIICHHS 3ajad;
yMeHue (OpMyIHpoBaTh U OINEPUPOBATH TMOHATUSMU: OIpEAETICHHE,
aKCHoMa, TeopeMa, CIIJCTBUE, CBOMCTBO, NPHU3HAK, JI0KAa3aTeIbCTBO,
PaBHOCHJIbHBIE (OPMYIUPOBKH; TPUMEHATh UX; YMEHHE (GOPMYIUPOBATH
o0paTHOE U MPOTHBOIIOJIOKHOE YTBEpPXKACHUE, MPUBOAUTH MPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIB30BaTh MCTOM MaTeMaTHYEeCKOU WHAYKIHH;
IIpOBOAUTH A0Ka3aTCJIbHBIC  PaCCYXXIACHHA npu peui€cHUMU 3ajady,
1 OLICHUBATHh  JIOTMYECKYIO  IPaBUJIBHOCTb  PACCYKICHUW; yMEHHE
ONICpUPOBATH TMOHATHUAMU: MHOXKECTBO, IMOAMHOXECTBO, OIICpalli Hal
MHO)KECTBAMH; yMEHHE HCIIOJB30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar JUisi OIIMCaHUs PEaTbHBIX TPOIIECCOB | SIBJICHUN U MPH PEIICHUH
3amad, B TOM WYHCIE W3 JPYTHX YYE€OHBIX IPEIMETOB; yMEHHE
OTIEPUPOBATH MOHATUSAMU: Tpad, CBA3HBINA rpad, AepeBo, MHUKI, rpad Ha
IUIOCKOCTH; yMEHHUE 3aJaBaTh M OIHUCBHIBaTh Tpadbl Pa3THYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAaTh Fpa(l)BI IIpU pCUICHUH 3aJa4

VYmenune OIICpHUPOBATH INOHATHAMH: HATYPAJIbHOC YHCJIO, LEJIOC YHCIIO,
CTCIICHb C NECJIBIM IMOKAa3aTCJIEM, KOPCHDb HaTypaHBHOﬁ CTCIICHU, CTCIICHDb
C panrnoHaJIbHbBIM IIoKa3aTecjieM, CTCIICHb C I[GP'ICTBI/ITGHBHBIM
IIOKAa3aTcCJlICM, J'IOFapI/I(bM quciia, CHUHYC, KOCHHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK II0 MOAYIIO, PpallMOHAJIBHOC YHUCIIO,
HPppalMOHAJIbHOC quCJIOo, MHOXCCTBa HAaTypaJIbHBIX, O CIbIX,
2 palliOHaJIbHBIX, JNEUCTBUTEIIBHBIX YHCCII, YMCHHC HCIIOJIB30BAaTh
IMPU3HAKU OCIUMOCTH, HauMEHBIITHH O6H.[I/II71 JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknunga IIpu pCHICHUHN 3aa4; 3HAKOMCTBO C
Ppa3JInIYHbIMHU MO3UITMOHHBIMHA CuCTCMaMu CUHCIICHHA YMEHHUC
BBINIOJIHATh BBIYMCICHHE 3HAUCHUU M npeo6pa30BaHI/151 BLIpa)KeHI/Iﬁ Cco
CTCIICHAMMA H JIOT apI/I(I)MaMI/I, HpCO6p8.30BaHI/IH IIp06H0-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHHUEC OICPUPOBATH MOHATUAMU: MNOCICAOBATCIBHOCTD,




apupmeTHyecKas nporpeccus, reoMeTpruIecKas nporpeccus,
OeckOoHE4YHO yObIBarOIlas TIEeOMETpUYEcKas IpOrpeccus; yMEHHUE
3aaBaTh MOCIEAOBATEIFHOCTH, B TOM YHCIIE C MOMOIIBIO PEKYPPEHTHBIX
dbopmMynn; yMEHHE OINEpPUPOBATH MOHATHAMHU: KOMILIEKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOAYJIb M aPTYMEHT KOMIUIEKCHOTO
grcna, (opmMa 3anmMcH  KOMIUIGKCHBIX 4mcen  (TeoMmeTpuyeckas,
TPUTOHOMETpHUYECKass ¥  anreOpaWyeckas); yMeTb IMPOU3BOJIUTH
apupMeTHIeCKre IEUCTBUS C KOMIUIEKCHBIMH YHCIAMH, HPUBOIHUTH
MpUMEpHl  HMCHOJB30BaHUS  KOMIUIEKCHBIX ~— YHCEN;  ONEepUPOBAThH
MOHATUSAMHM: MaTpuma 2%X2 u 3X3, ONpeNeNuTeNb  MAaTPHIH,

FGOMeTpI/ILIeCKI/H\/JI CMBICJT OIPCACIIUTCIIA

YMeHue onepupoBaTh MOHATHUAMU: pPallMOHAIIBHBIE, HppallMOHAJIbHBIE,
MoKa3aTejabHble, CTENEHHbIE, JIOTapU(MUUYECKHE, TPUTOHOMETPUUYECKHE
YpaBHEHUS U HEPABEHCTBA, HX CHUCTEMBI, YMEHHE OIEpPUpPOBAThH
MOHATHSIMH: TOKJECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHE, YpaBHEHHE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHUH U HEPABEHCTB, PaBHOCHIIBHOCTb
YpaBHEHUHM, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb YypaBHEHMUS,
HEpPABEHCTBA M CHUCTEMBI C IOMOIIBIO PAa3JMYHBIX IMPUEMOB; PEIIATH
YpaBHEHUS, HEPaBEHCTBA M CHCTEMBI C IApAMETPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI JUISl PELICHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3IMyHbIX 00acTell HAyKu U pealbHOM KU3HU

YMenue omnepupoBaTb MOHATHAMH: (DYHKIUS, YETHOCTh (PYHKIUH,
HEPUOJUYHOCTh (YHKIMH, OTPAaHUYEHHOCTh (PYHKIIHUHU, MOHOTOHHOCTH
GbyHKIMH, SKCcTpeMyM (GYHKIMH, HanOoJblliee U HauMEHbIIIee 3HAUYCHUs
(yHKIIMHM HA IPOMEXKYTKe, HenpepblBHAsS (YHKIMSI, aCUMOTOTHI rpaduka
(GbyHKIMM, TIepBas U BTOpasl MPOU3BOAHAS (PYHKIIMHU, TEOMETPUUYECKUN U
(buznueckuif CMBICT TPOU3BOJHOW, MEPBOOOpa3Hasi, ONpeAeTCHHBIN
UHTETpall; YMEHHE HaXOIUTh aCHUMMTOTHI rpaduka (yHKIHH; yYMEHUE
BBIUUCIIATh MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YACTHOTO U
KOMITO3UIIUMH (DYHKIIMI, HAaXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GYHKIMHM; YyMEHHE HaXOJWUThb MPOU3BOJHBIE AIIEMEHTApHBIX (PYHKIIUN;
YMEHHE WCIONIb30BaTh MPOU3BOJIHYIO M HCCIEAOBAHUA (PYHKIIUMH,
HaXOJWTh HAWOOJBIINE W HAUMEHbIINE 3HAueHUS (YHKIUI; CTPOUTH
rpaduky MHOTOYJICEHOB C HCIIOJB30BaHHEM ammapara MaTeMaTH4ecKoro
aHalM3a; TMPUMEHSATh MPOU3BOJIHYIO [UISI HAXOXKIACHHUS HAMIYYIIEro

peuICHrA B HNPHUKIAAHBIX, B TOM YHUCJIC COUHUAJIBbHO-DKOHOMHWYCCKUX U




(bu3nuecKuX 3a/ayax; HaXOIUTh TUIOMATH U 00BEMBI (UTY C TIOMOIIBIO
HMHTETPAJIA; MPUBOJAUTH MPUMEPHI MAaTEMAaTUYECKOT0 MOJEIUPOBAHHUS C

noMoIIsko quddepeHnaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh HOHATHSAMH: rpaduk QyHKIUH, oOpaTHas
GbyHKIMs, KOMHoO3unusl (yHKUWH, JWHEHHAas (QyHKIHS, KBaJpaTHYHAS
¢byHKIMS, paroHaibHast GyHKLMS, CTeTIeHHAs byHKIMA,
TPUTOHOMETpHUYECKHEe  (DYHKIHMH, OOpaTHble TPUTOHOMETPHUYECKHE
GbyHKIMU, TOKa3aTenbHas W Jorapupmuueckas (QyHKIHU; yMEHHE
CTpOUTh TpadUKU H3YYEHHBIX (YHKIMH, BBIIOJHATH MpPeoOpa3oBaHUs
rpadukoB (yHKIHM, UCHIOIb30BaTh I'padUKH IJIs U3YUYEHHUS MPOIIECCOB U
3aBUCUMOCTEH, MPU PEIICHUU 3a7ad U3 APYruX y4eOHbIX MPEIMETOB U
3a/1a4 U3 peasbHOM JKU3HM; BbIpaXKaThb (OpMyJIaMu 3aBUCUMOCTH MEXIY
BEJIMYMHAMM;, HCIIOJIb30BAaTh CBOWCTBA U Tpaduku QyHKUMH Ui
pelleHns ypaBHEHUH, HEpPaBEHCTB U 3ajlau ¢ MapameTpaMu; n300paxarhb
Ha KOOpPAMHATHOM IIJIOCKOCTM MHOYKECTBA PEIICHWN ypaBHEHUH,

HEPaBCHCTB U UX CUCTEM

YMeHue pemiaTh TEKCTOBBIE 33Jayd Pa3HbIX TUIIOB (B TOM 4HCIE Ha
MPOLIEHTHI, JOJU U YacTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YNpaBJICHUs JTUYHBIMU U CEMEUHBIMU
(mHaHCaMM); COCTaBJIATH BBIPAKEHHUS, YpaBHEHHS, HEPaBEHCTBA U HX
CUCTEMBI IO YCIIOBHUIO 3aJlaud, HCCIIEJOBATH IOJIyYEHHOE pEUICHHE U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB; yMEHHE MOJIEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MaTEeMaTHKH; COCTaBIISITh BBIPaXKEHUS,
ypaBHEHHUs, HEPaBEHCTBA U MX CHCTEMbl 10 YCIOBHUIO 3a/ayH,
UCCIIEJIOBaTh IOCTPOEHHBIE MOJEIN C MCHOJb30BaHHEM armapara

anreOpbl, UHTEPIPETUPOBATH MOTYUEHHBIHN pe3yabTarT

YMeHue onepupoBaTh MOHATUAMU: CpeiHee apuMeTnyeckoe, MearuaHa,
HauOoJiplllee M  HAWMEHbLIEe 3HA4YeHUs, pa3Max, JUCIEepCHs,
CTaHJAPTHOE OTKJIOHEHHWE YHUCIOBOrO Habopa; yMEHHE U3BJEKaThb,
UHTEPNPETHpPOBaTh HMH(GOPMAIMIO, MPEACTABICHHYI0 B TalOnMuax, Ha
Irarpammax, rpagukax, OTpaXkarolyto CBONCTBA peabHbIX NMPOLIECCOB U
SIBJICHUI; MPEACTaBIATh HH(OPMAIMIO C TOMOIIBIO TAOJIHIl M AUArpamm;
UCCIIEIOBaTh CTAaTUCTUYECKHE JaHHBIE, B TOM YHUCIIE C NPUMEHEHHEM
rpaduUecKuXx METOJO0B U  OJEKTPOHHBIX CPEACTB; rpaduyecku
UCCIIeZIOBaTh COBMECTHBIE HAOMIONEHHs C TOMOINBIO JMarpamMm

pacccuBaHua 1 JIMHEMHOMN perpeccuun




YMeHue onepupoBaTh IOHATHUSAMHU: CIy4alHBIA OIBIT M CIIy4alHOE
COOBITHE, BEPOSITHOCTb CIy4aHOTO COOBITUS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJBb30BaHUEM TpauYecKux METOAOB; MPHUMEHSThH
(GOopMyNBI CIIO)KEHUS U YMHOXEHHS BEPOATHOCTEH, (HOpMyITy MOIHON
BepOsATHOCTH, (popmyny bepHymim, koMOMHATOpHBIE (GAKTHl U POPMYIIBL;
OLICHUBAaTh BEPOSITHOCTU pEalbHBIX COOBITUH; yMEHUE OIIEpUPOBATH
HOHATUSIMU: CiIy4ailHas BEJIMYMHA, PpaCIpElleiCeHHe BEpOSITHOCTEH,
MaTeMaTHUYeCKOEe OKHUJAHHUE, IUCIEPCHUs U CTaHJApTHOE OTKIOHEHHE
CllydallHOM BENWYMHBI, (QYHKIUU pacnpefeNeHuss U IUJIOTHOCTH
PaBHOMEpPHOTO, IOKAa3aTEIbHOTO M HOPMAJIBHOTO PACIPEICIICHUI;
YMEHHME MHCIOJb30BaTh CBOICTBA M3YyYEHHBIX paclpeaeieHuil ams
pelieHys 3ajad; 3HAaKOMCTBO C MOHSTHUSAMM: 3aKOH OOJIBIIMX YHCEN,
METO/bl BBIOOPOUHBIX MCCIEAOBAHUN; yMEHUE NPUBOIUTH MPUMEPHI
MPOSIBJIEHUS. 3aKOHA OOJBIIMX YHCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHHUE ONEPUPOBATH MOHATUSMU: COUYETaHUE, IEPECTAHOBKA,
YUCJIO COYETAHM, YHCIIO TEePeCcTaHOBOK, OMHOM HbIOTOHA; yMeHme
MIPUMEHATh KOMOUHATOPHBIE (PAKTHI U PacCyKICHUS IS PelleHus 3a/1a4;
OLICHUBATb BEPOATHOCTH pealIbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIETIb U MHTEPIIPETUPOBATH MOIyUYEHHBIN pe3yabTart

YMeHnue onepupoBaTh MOHATHUAMHU: TOYKa, MpsiMas, IUJIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jy4Y, BEJIUYMHA YIUVa, IUIOCKUHA  yrod,
JNBYTPaHHBIA yroJl, TPEXI'PAaHHBIM YroJ, CKPELIMBAOLIUECS MpsMBbIE,
NapajuieIbHOCTh U MEPHEHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroiu
MEXIY MPSMBIMH, YrOJI MEXAY HpSIMONH U IUIOCKOCTBIO, YIOJI MEXKIY
IUIOCKOCTSIMU, PAaCCTOSIHUE OT TOYKU JI0 MJIOCKOCTH, PACCTOSIHHE MEXITY
OPSIMBIMHU, PACCTOSIHUE MEXY IUIOCKOCTSMU; YMEHHE UCIOIb30BaTh MPH
pellleHnr 3aa4 U3y4eHHbIE (PaKThl U TEOPEMbI IIIAHUMETPUH;, YMEHHE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJENN C MOMOIIbI0 TE€OMETPHUUECKUX MOHSATUH U

BCIIMYHH, p€IIaTb CBA3aHHbIC C HUMH IMPAKTUYCCKUC 3a/la4n
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YMeHue onepupoBaTh MOHATUSAMM: IJIOMIAAL (GUTYpbl, 00bEM (UTYpHI,
MHOTOT'pPaHHMK, MPABUIbHBIA MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHMKA,
KyO, mapajuienenumnen, npu3Ma, Oupamuaa, (urypa M HOBEPXHOCTh
BpallleHHs], IMIMHIp, KOHYC, map, cdepa, Mmiomanb cdepsl, MIOLIalb
MOBEPXHOCTH MHMPaMMJIbl, NMPHU3MBbI, KOHYyCa, LWIMHIpPA, 00BEM Kyoa,

OpsAMOYT'OJIbHOTO TIapaJuieyICnuIicaa, MnmupaMuibl, MMPU3Mbl, HOUIHUHApPA,




KOHyca, I1apa, pa3BEpTKa MOBEPXHOCTH, CEYEHUs KOHyca W LMIMHJpA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCTD,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOHUTH CEueHHE
MHOTOTpaHHHKA, M300pakaTh MHOTOT'PAaHHHUKH, (PUTYPHI U MTOBEPXHOCTH
BpaLICHUs, UX CEUYECHHUsI, B TOM YHCJIE C IOMOIIBIO NIEKTPOHHBIX CPEJICTB;
YMEHHUE MPUMEHSTH CBOMCTBA T€OMETPHUYECKHX (UTYP, CAMOCTOSTEILHO
(hopMyTHpOBATh OTpENEICHUs] U3Yy9aeMbIX (HUTYpP, BBIABUTATh THIIOTE3BI
O CBOWCTBaxX M MPHU3HAKaX IeOMETPUUECKUX (GHUTyp, 0OOCHOBBIBATH WIIH
ONpoBEpraTh HX; YMEHHE TNPOBOAMUTH Kilaccuukanuioo ¢GuUryp Imo
pPa3IMYHBIM IpU3HAKaM, BBINOJHATH HEOOXOAMWMBIE JONOJHHUTEIbHbIE

MTOCTPOCHUS
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VYMmenne OICpHUpPOBATH IIOHATUAMMU: JABHUXKXCHUC B IMPOCTPAHCTBE,
MapaJuIeNIbHBIN MMePeHOC, CHMMETPHS Ha TUIOCKOCTH W B TPOCTPAHCTRBE,
MOBOPOT, TMpeoOpa3oBaHue MOA0OMs, TMOAOOHBIE (UTYpBI; YMEHHE
pacrno3HaBaTh paBHblE U MOAOOHBIE (UTYpPBI, B TOM 4YHCIE B MPUPOJIE,
HUCKYCCTBE, APXHUTCKTYPEC, HCII0Jb30BaTb TI'€COMCTPHUYCCKHUE OTHOIICHUA
MpU pelIeHUH 3a/la4; HaXOJUTh T€OMETPUYECKUE BEIUYUHBI (AJUHA,
yroj, IUIomaas, o0BEM) MpPU PEHICHWH 3a7ad W3 JPYruX YUeOHBIX
MPEeIMETOB U U3 PEaJbHON KU3HU; YMEHUE BBIUUCISTH T€OMETPUUECKHE
BEJIMYMHBI (JUTMHA, YTOJ, TUIONIaab, OOBEM, IUIONIA[b TMOBEPXHOCTH),
WCIOJIb3YSl M3Y4YEHHbIE (OPMYJbl MU METOJbl, B TOM YHUCIE: IUIOMAIb
MOBEPXHOCTU MUPAMU/IbI, TPU3MBbI, KOHYCA, IIMIUHAPA, IIOWAAb chepbl;
00BEM KyOa, MPSAMOYIrOJILHOTO Mapajuiesenuresia, MUupaMuIbl, TPU3MBL,
WIMHIpA, KOHYycCa, IIapa; YMEHHE HaxOJUTh OTHOIIEHHE OObEMOB

1o 1I00HBIX uUryp
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YMeHue ONICpUPOBATH HOHATUAMU: IIPAMOYI'OJIbHAA CUCTEMA KOOPAHUHAT,
BCKTOP, KOOpPAUHATBI TOYKH, KOOPAUWHATBI BCKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA Ha YHUCIIO, PA3JIOKCHHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TPOU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOJ MCEKAY
BCKTOpPaMHU; YMCHUC HCIIOJIB30BATH BGKTOpHBIP'I 151 KOOpI[HH&THLIfI MCTOJ
Il pCHICHUsT TCOMCETPUUCCKHUX 3aJdad W 3aJad ApYTrux y‘IC6HHX

MpeaAMEcTOB
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YMmenue BLI6I/IpaTB NOAXOOAIIMNA MeTod A peuicHud 3aJda4vu;
INIOHUMAHHUEC 3HAYUMOCTH MATEMATUKU B H3YUCHUH [MPUPOJHBIX U
O6IJ.I€CTBCHHLIX nmponeccos " HBHCHHﬁ; YMCHUC  pacCliO3HABATh

IpOsABJIICHUC 3aKOHOB MATCMATHKU B HUCKYCCTBC, YMCHHC IIPUBOIUTH




IIPUMCPLI MaT€MaTHYCCKHUX

MAaTeMaTU4eCKOU HAyKu

OTKPBITUI

POCCHIICKOM

u

MHPOBOU




HEPEYEHD 9JIEMEHTOB COIEPKAHUA, ITIPOBEPAEMbIX HA EI'D
IO MATEMATHUKE

IIpoBepsieMblii YJ1eMEeHT COAePKAHUS
Kox
1 Yucna 1 BBIYUCIICHUS
11 HarypaneHble u nensle uncina. IIpu3Haku 1eIMMOCTH LEIIBIX YUCEI
12 Paunonanbupie uncna. OOBIKHOBEHHBIE U JECATHYHBIE JPOOH, MPOIICHTHI,
' OECKOHEUYHBIC TICPUOINIECKUE TPOOH
13 Apudmernueckuil KOpeHb HaTypaibHOU creneHu. [leiicTBus ¢ apupmMeTHIeCcKUMHU
' KOPHSIMH HAaTypaJIbHOU CTENICHH
14 Crenens ¢ menbIM mokaszareieMm. CTENeHb C paMOHAIBHBIM TIOKa3aTeIeM.
' CBolicTBa CTETIEHU
L5 CuHyC, KOCHHYC W TAaHTEHC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTAHTE€HC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm gucia. JlecaTHIHbIE W HATYPATLHBIC JOTapUPMBI
JlelictButenbHple unciia. ApudMeTHYecKue omepanud ¢ JACHCTBUTEIHHBIMH
1.7 yucnaMu. [lpuOnmxkeHHbIE BBIYMCICHUS, TMpaBWIa OKPYIJIEHUS, NPUKHAKA U
OIICHKA pe3ybTaTa BbIYMCICHUN
1.8 [IpeobpazoBanue BhIpaKCHHIA
1.9 KommnekcHsie uncna
2 YpaBHEeHHS U HEPABEHCTBA
2.1 enwie u 1poOHO-palMOHATBHBIC YPABHCHUS
2.2 HppanmonanbHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
24 [TokazarenbHbIe U TOrapu(PMUUECKUE YPAaBHEHHUS
25 Lenpie 1 qpoOHO-palMOHATBHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TorapuPMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpuyecKkrue HepaBeHCTBA
29 CucTeMBbl ¥ COBOKYTHOCTH ypaBHEHUHN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEpPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia cucTeMbl TUHEHHBIX ypaBHeHUH. OTnpeenuTeNb MaTpUIlbl




OyHKMH U rpaduku

Oynkus, crnocoOwl 3ananus ¢GyHknuu. ['padux ¢ynkuun. BzaumHo oOpaTHBIE

31 ¢bynkuuu. Yetnsie u HeueTHbIe PyHkuuu. [lepuommueckue GyHKunu
OO6nacte ompeneneHUss U MHOXKECTBO 3HadeHWH QyHkun. Hymm ¢yHKOmm.
39 [IpoMexxyTkn  3HAKOMOCTOSTHCTBA. I[IpOMEXYTKM MOHOTOHHOCTH  (DYHKITHH.
' MakcuMymbl U1 MUHUMYMBI QyHKIuH. Hambonbliee w HauMeHblIee 3HAYCHUE
(GyHKIMU HAa IPOMEXKYTKE
33 CrenenHas (GyHKIMSA C HaTypalbHBIM U IEJBIM TOKa3aTeneMm. E€ cBolicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHs N-0¥ cTeNeHH
3.4 Tpuronomerpuueckue GyHKLINHU, X CBOICTBA U rpaduKu
3.5 [TokazarenbHas u gorapupmuyeckas yHKIMH, UX CBONCTBA U TpaduKu
36 Touku paspbiBa. AcuMnToTel TpadukoB ¢GyHkuuid. CpoiicTBa (QYyHKIUH,
' HETIPEPBIBHBIX HA OTPE3Ke
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUs TTOCIIEN0BATEILHOCTEN
3.8 Apudmerrueckas 1 reoMeTprueckas nporpeccun. Dopmyina CII0KHBIX POIIEHTOB
4 Hayana marematnyeckoro aHanmsa
4.1 [TpousBonas ¢pyakiuu. [TponsBoaHbIe FMeMEHTaApHBIX (PYHKIIHIA
[IpuMeHeHre TPOM3BOJHOW K HCCIECIOBAaHWIO (DYHKIMH HAa MOHOTOHHOCTh M
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOoJIbIIero 1 HauMEeHbBIIETro 3HaYeHU (DYHKIIUHA Ha
OTpe3Ke
4.3 [IepBooGpa3nas. Uuterpan
5 MHoxecTBa 1 JIOTHKa
5.1 MHOK€ecTBO, onepaiu HaJ MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHOCT
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTU
7.2 [IpsiMble U TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHIKH
74 Tena u MOBEPXHOCTH BpalllEHUS




7.5

Koopaunats! 1 BEKTOpBI




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYEHUKA

1. YueOnuk: ['eomerpus. YueOnuk mis 10-11kn. Aranacsn JI.C. u ap.
M., Ilpocseuienne, 2024

2. Pabouas terpanp. ['eomerpus. 10 knacc. 11 knacc.
bazossiit/npodunbsHeiil ypoBernb. YMK Aranacsu JI.C. u ap. M.,
[Tpocsemienue, 2024

3. Aunaktuaeckue marepuainbl.l'eometpus. 10,11 knace .b.I.3uB. M.,
[Tpocsemienue, 2024

4. Kontposnbnbie padotsl .I'eomerpust . 10-11 knacc. M.A.Muenckas. M.,
[Tpocsemienue, 2024

MATEPHUAJIBI JJIAA YUYUTEJIA YMK JL. C. ATanacsiH u ap.
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