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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTUS U HEMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOIO M II03HABATEIBHOTO PA3BUTHUSA
JUYHOCTU 00yYaroIuXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3zoBaHusi OOYyCIIOBJIEHA MPAKTUYECKONM 3HAUYUMOCTBIO METANpPEIMETHBIX M
NPEAMETHBIX PE3YJbTATOB OOYyYEHHsS] T€OMETPUU B HAIPABJICHUU JUYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYCHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHUH PEAJTBHOIO0 M HICAIBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUHU B CUCTEME HAYK M POJIM MATEMATHYECKOT0 MOJIETUPOBAHUS B HAYUYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHHU S
yYaIlUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBAsieTCS OAHUM M3 0Aa30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOKHOCTh HW3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPaBIEHHOCTH, TaK M TyMaHUTapPHOU.

Jlornyeckoe MbIUIeHHE, (HOpMUPYEMOe TPH H3YYCHHH OOyJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LETIOYKH JTJOTHICCKUX YTBEPIKICHUH
B XOJIE pelIeHUs] TeOMETPUYECKHX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MPU PELIEHUM 33a4 €CTECTBEHHO-
HAyYHOTO IMKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMalibHOrO ObITHA, (opMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCHEUIHOIO MO3HAHUS W aKTHUBHOIO
npeobpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBON NE€ATEIbHOCTH,



SBIISIETCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KadyeCTB, MOITOMY aKTyalbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBUIHOCTH OOpAa3HOTO MBIIUICEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HaIlPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4depe3  oOecliedyeHHEe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIOJIb30BAaHUSl CUCTEMATUYECKUX TIE€OMETPUYECKMX 3HAaHUW U JIEHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIEIIHOTO MPOJIOJIKEHUST 00pa30BaHuUs
10 CIIEUAIBHOCTSIM, HE CBA3aHHBIM C IPUKJIAJHBIM HCIOIb30BAaHUEM I€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE WIpeIHA3HA4YeHa MJIs
00ydaromuxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOTO 001Iero oopaszoBanus. Takum oOpa3zoM, oOydaromiyecs: Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMHs, CBS3aHHBIC
CO CHenu(puKOl TeoMEeTpUH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YHTh T€OMETPHUIO Oojee
IyOOKO, €CM B JajJbHEWIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN AEATEIbHOCTH.

JlocTmKeHre LelnM OCBOCHHS MPOrpaMMbl 0OECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kiaccax sBIsSIFOTCS:

e (opMHpOBaHHE MpPEJICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJbTYpPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpOBaHHE MpPENCTaBICHUS O MHOTOIPAHHHMKAX M TejJaxX BpallleHUs
KaK O BOKHEHIINX MAaTEeMAaTHYECKUX MOJIENAX, TO3BOJSIONINX OMUCHIBATDH
¥ U3y4aTh pa3HbIe SBICHHS OKPYKAIOIIET0 MUPA;

e (opMupOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHHUsS 3a/a4 Ha MOCTPOCHHs Ha W300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

o (dopMupoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU TMOHATHSIMH O
MHOTOTPaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJICHUE  QJITOPUTMAMH  PpELIECHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMUpOBaHHE YMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKA3aTeIbHBIC
pacCyXJACHHS B XOJ€ PCIICHUS CTEPEOMETPHUECKUX 3alad W 3a7ad C
IPAKTHUECKUM COJIEPKAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydaromuxcs, IO3HABAaTEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIICHUS;



e (opmupoBaHue (GyHKIIMOHATIBHON I'PaMOTHOCTH, peneBaHTHOM
TEOMETPUU: YMEHHE pPAaclo3HaBaTh IMPOSBIECHUS TIE€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU U3YYEHUU IPYIMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKUE MOJEIHU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar il PELIeHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHBIE PE3YJIIbTAThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayajle €ro M3yuyeHus 3ajay, pelulaeMblX Ha YpPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEIEIEHHBIM 00pa30M OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT PpAa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYaIUXCA B Kypce CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuieHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX 0OOpa3oB M  33Jady Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJISIIHOCTh, a OIIEpUpPOBaHUE O0Opa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOAHOIO COAECPIKAHNUS.

OcHoBHbIE cozepikaTelibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEro 00IIero ooOpa3oBaHMs.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenefl€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMHU OCYUIECTBIISJIOCH MOCEI0BATENLHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUN OOYydaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpOoYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reometpun oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydyenust - 102 yueOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble W CKpeumuBaronecs npsamble. [lapajuienbHOCTh NpAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; ToOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUICIbHBICE W TEPICHAUKYJSIPHBIE K ILIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YTOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH, TPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEH: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasI U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajieJienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI;, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; TPAaBUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TpuU3Mbl W nupamMubl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
MpaBWIbHAs MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9J1€eMEHTOB MHOTOTPaHHUKOB: pEOpa, IUMaroHaid, YIJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM IOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHHOM MNHUPaMUIBbI,
TeopeMa O IUIomaad ycedéHHoM mnupamuabl. [lonstue 006 00bEMe. OOBEM
MHAPAMU/JIbI, TPU3MBI.

[TomoGubie Tenma B mpoctpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpaimenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HAIAHAPUYECKOU
MOBEPXHOCTH, OCh ILWIMHJIPUYECKON MOBEpXHOCTH. llunuHap: OCHOBaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3zylolias M OCh; IUIONMIaJb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolnue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOoHyC: 0OcCHOBaHuME U BepIlIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpasyrollre U BbICOTa; OCHOBaHMS U OOKOBAsI TIOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxenue chepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
I01aab chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka LMIIMHpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpalIeHUS.

[Tonsarue 00 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
NPSIMOYTOJIBHOTO TMapajuienienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
konyca. O0BEM mapa u mIomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapauielbHO M TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapaJuieIbHO€ OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
mapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miIockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4UCio. PaznokeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mnapamwtenenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBHWJI ACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YToa Mexay BekTopaMu. CKajasipHOE NPOU3BEIECHHE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMPOTPaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOMIeCTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLeyp TpakIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKCHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTEMAaTUKH, [IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYHMBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peleHnH, paccy X IeHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHSI TPUMEHSATH MaTeMaTHYECKHUE 3HaHUS B
MHTEpecax 30pOBOro U 6€30MacHOro o0pas3a »KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3rYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMATHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, NOHUMAHHEM BIIUSHUS
COIMATbHO-DPKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAILHOM
Cpembl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMAaTHYCCKUX 3HAHUM Ui pEIICHUs 3a1ad B
00JIACTH OKpY’KAaIOIICH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OIICHKH WX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH ¥  OOIICCTBCHHOHW MPAaKTHUKW, [OHHMMAaHHUEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeTOBEYECKOW MeATEIHbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IMBHJIW3AIMH; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIICCTBIISTH TPOCKTHYIO M HCCIEIOBATEIBCKYIO ICSITEIHHOCTD
WHIWBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MertanpenMeTHble Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 0OYUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA — OKPYICAUie2o0  Mupa;  NpUMeHeHue  J02UYECKUX,
UCcce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAefcTBUA:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY MOHATUAMH, (OPMYIHUPOBATH
OTpECICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  MPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OpMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHH 110 aHAIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemnieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBHIOMpaTh Hauboiee MOAXOASANMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIUME MNPOTUBOpEUne, MpodiIemy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
O0BEeKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIHUPOBATH 00OOIIEHUSI U BBIBOJIBI IO Pe3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPETOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvnvie Kommynukamueuwle Oelicmeus, obecneuusarom

copMUpo8aHHOCMb COYUATLHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS 110
X0y pelleHus 3a7aui, KOMMEHTHUPOBATh ITOyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3u4yMe€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme popMyIupoBaTh pa3HOIJIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJNbTaThl  pEIHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSTENIIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIWBUTyJIbHON PabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, TIUIAHUPOBATH OPTAHMU3AIIMI0 COBMECTHOM
paboThl, pacrpenensaTh BUABI padoT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B IPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO YacTh pPabOTHI |
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH UiIEHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU MO3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPULIAEMBIX JIEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIaJeTh CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJII THpolecca H
pe3yJbTara peleHnss MaTeEMaTHIEeCKOM 3a/1auu;

NPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh NPH PEUIEHUU
3a1a4d, BHOCHUTb KOPPEKTHMBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENIbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEeId U YCJIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKECHHUS WIM HEJOCTHKEHUS PE3YJbTATOB JEATEIBHOCTH,
HAXOAHUTh OIMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSIMU: NAPALIETBHOCTh U EPIEHAUKYISPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudpunupoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHd ABYTPAHHOTO Yrija,
pedpo ABYTpaHHOTO YTiia; JUHEHHBIM Yrojl JBYIPaHHOIO yIJIa; rpajycHas Mepa
JBYT'PAHHOTO yTJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W  HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NMHpaMuia; MpU3Ma,
NPSIMOYTOJIbHBIN NapaJijiesienune, Kyo).

KnaccuduumpoBare ~ MHOrOrpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIs
KJacCU(pUKaUuU (BBINYKJIblE W HEBBINYKJIbIE MHOTOIPAaHHUKH; TPaBUIbHbIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEBI).

OnepupoBaTh MOHATUSAMHU: CEKYIIas MJIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBICHATH TPUHIIMUIIBI TIOCTPOEHUSI CEYEHUH, UCTIONB3YS METOJ, CJIEJOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3aaun Ha HAXOXAECHUE TEOMETPUUYECKUX BEJIIMYUH M0 00pa3iam Ui
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 337a4 HAa BBIYMCICHUE PACCTOSHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX ~MaTEeMaTUYECKUX 3aJad Ha BBIYKMCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPAMBIMH, MEXIYy NpPSIMOA M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) € TMpuMEHEeHHueM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS  MEXKIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IIJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl IJI1 PEUICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEM B MPUPOAE U
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHHU B UCKYCCTBE.

[IprMeHATh MOJTYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIMPOBAaHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEAJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUYECKas IOBEPXHOCTb, OOpasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOUIAAM  TOBEPXHOCTEH Ted  BpalleHHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy H
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaICHUS.

Bb4ucasTe COOTHOUICHHUS] MEXIY IUIOAASIMH MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUJIl CBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUA.

W3BnekaTh, HHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHSTh NpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJlb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOPANHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEIICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

PemaTte npocreimme reoMeTpU4eCcKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [0Ka3aTENbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WU allrOpuTMaM, NPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPECOMETPUUECKHUX 3a7aY.

[IpuBoAMTHE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HU3YUYECHHBIE IIOHATUS B NPOLIECCE IOWCKA PELICHUSA
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJETUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUECKUX TTOHITHI U TE€OpEM, amnmapara aareOpsl; peniaTh
IIPAKTUYECKUE 3a]1a4l, CBA3AHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB
Ne HanmenoBaHue pa3jiesioB U TeM DuiekTpoHHbIE (HU(POBDbIE)
Kontpoabubie IIpakTuueckue
n/n MPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
1 BBenenue B crepeoMeTpuio 10 https://m.edsoo.ru/C5SO3R7VIP
IIpsimble ¥ TIIOCKOCTH B IPOCTPAHCTBE.
2 p poctp . 12 1 https://m.edsoo.ru/WT7NSO14T
[TapamiensHOCTh MPSMBIX U TJIOCKOCTEH
[leprieHIUKYISIPHOCTD MPSIMBIX U
3 prIcHA Uy p p 12 https://m.edsoo.ru/V611APUCD
MJIOCKOCTEH
4 Yl MEXAY NPSIMBIMU U IIOCKOCTIIMU 10 1 https://m.edsoo.ru/R3SMETBTQ
5 MHororpaHHuKu 11 1 https://m.edsoo.ru/XPWIUSFB2
6 O0BbEMBI MHOTOTPaHHUKOB 9 1 https://m.edsoo.ru/010FX2SJB
7 IToBTOpEHME: CeUEHHUS], pACCTOSIHUSA U YTJIbI 4 1 https://m.edsoo.ru/L1AAMHO3D
OBUIEE KOJIMYECTBO YACOB I10 63 5 0

I[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (ppoBbIE)

Ne n/n Kontpoabnbie IIpakTHueckue
MPOrpaMMblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThbI
Tena BpameHnus 12 https://m.edsoo.ru/HYOWQLS5KQ
OO0BEMEI Tel 5 1 https://m.eds00.ru/BO9ORVIYC9
B
CKTOPBI 1 KOOPAMHATL B 10 1 https://m.edsoo.ru/ANCLAGOMF
IIPOCTPAHCTBE
[ToBTOpeHme, 06001EeHNE,
. 7 1 https://m.edsoo.ru/DORV3P725
CHCTEMAaTH3aLus 3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 34 3 0

[NPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

w/n Tema ypoka

OCHOBHBIE TOHATHS
CTEpEOMETPHUH: TOUKA, IpsiMas,
IUIOCKOCTh, IPOCTPAHCTBO.
[IpaBuia n3obpakeHus Ha
pPUCYHKAX: U300pasKeHHS
IIJIOCKOCTEM, MapaJulesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/IbHbIE pecypChl

https://m.edsoo.ru/D3VCIJ7UN4

[TonsaTHA: nepecekaromuecs
IIJIOCKOCTH, NEPECEKAIONIUECS
psiMas U MJI0OCKOCTh

IlonsTus: MepeceKarommecs
IIJIOCKOCTH, IIEPECCKAOIIUCCA
npsamas U mI0CKOCTb

3HAKOMCTBO C MHOI'OI'PaHHHUKAaMH,
1300pa’keHNe MHOTOTPAaHHUKOB
Ha PUCYHKaX, Ha MMPOEKLMOHHBIX
yepTexax

HavanwsHbie cBeeHNs 0 KyOe u
nUpaMue, X pa3BEPTKU U
monenn. CeueHus
MHOT'OTPaHHUKOB

https://m.edsoo.ru/NR6VIYCGK

https://m.edsoo.ru/O6RNDFAMO

https://m.edsoo.ru/KMUQPILLO

https://m.edsoo.ru/FPW2JNHCZ




10

HauanbHble cBefieHus 0 KyOe u
ApaMUJE, UX Pa3BEPTKU U
Mozenu. CeueHust
MHOI'OTDaHHUKOB

[TonsiTre 06 akCHOMaTUYECKOM
MIOCTPOCHHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[Tonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUU U
CICACTBUA U3 HUX

ITonsatue 06 akCHOMATUYECKOM
IIOCTPOCHUH CTCPCOMCTPHUM:
AKCHOMBI CTCPCOMETPUHU U
CICACTBUA U3 HUX

ITousiTne 06 aKCMOMAaTUYECKOM
MIOCTPOEHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/IMQ3AJ3S5

https://m.edsoo.ru/SLMI7R3BL

https://m.edsoo.ru/DUKAX70QE1

https://m.edsoo.ru/YPKSSMLIJL

https://m.edsoo.ru/I3A98J679

11

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:!
MepeCeKaArIINeCs], MapasielibHbIe
U CKpPELIUBAIOIINECS MPSIMbIE

https://m.edsoo.ru/TUTW8KR5Q

12

[TapamiensHOCTh IPSIMBIX U
IJIOCKOCTEHN B POCTPAHCTBE:
napajuiesIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; MapalIeIbHOCTb
TPEX NPAMBIX

https://m.edsoo.ru/CSOVLQLH6




[MapannenbHOCTh NPSMBIX H
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 N https://m.edsoo.ru/PO5J6D23U
[TapamienbHOCT IPSIMOU U
IJIOCKOCTH
VYTl ¢ COHANpPaBIEHHBIMU

14 https://m.edsoo.ru/LLJAVHVBW
CTOpOHaMU
VYrois Mexay NpsIMbIMU B

15 https://m.edsoo.ru/KGIMSOEUK
MIPOCTPAHCTBE
Yron Mexay npsiMbIMHU B

16 Ay Tp https://m.edsoo.ru/24LVWH9VS8
MIPOCTPAHCTBE
[TapanienbHOCTh IIOCKOCTEM:

17 https://m.edsoo.ru/BUSTQ9HZT
napajuieJbHbIe MIOCKOCTH
CaolicTBa napamienbHbIX

18 . https://m.edsoo.ru/OKQQK2ABA
IJIOCKOCTEN
[Ipocreiimume npocTpaHCTBEHHBIE

19 (burypsl Ha TUIOCKOCTHU: TETPadip, https://m.edsoo.ru/MRT13XP79
Ky0, mapasienenumnes

20 [TocTpoenue ceuenunii https://m.edsoo.ru/DI3AX05J8

21 [TocTpoenue ceuennii https://m.edsoo.ru/20GC3ZP9P
KonTponbHas pabota mo teme
"[IpsiMbl€ U TUIOCKOCTH B

22 https://m.edsoo.ru/BI4O5QJEB
npoctpanctse. [lapamiensHOCTh
MPSAMBIX U MJIOCKOCTEMN"
IlepnieHIUKyYIAPHOCTD NPSIMOU U

23 IUIOCKOCTH: MEPIIEHANKYIISAPHBIE https://m.edsoo.ru/RN45YBOSR
MIPSIMBIE B TIPOCTPAHCTBE
[IpsimMble mapasnienbHble U

24 https://m.edsoo.ru/32MXRZDDL

NEPpHNCHAUKYJIAPHBIC K IIJIOCKOCTH




25

26

[Ipsimble napasuienbHbIe U

NEPHNCHAUKYJIAPHBIC K IIJIOCKOCTH

[Ipu3Hak neprneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/JPUOTOI3N

https://m.edsoo.ru/DC41W6K14

27

28

29

[Ipu3Hak nepneHANKYISIPHOCTH
MPSAMON U TIIOCKOCTH

Teopema o npsimoit
MePIEHIUKYIISIPHON IIIOCKOCTH

Teopema o npsimoit
MEePIEeHIUKYIISIPHOM IITOCKOCTH

https://m.edsoo.ru/HD3D63S5P

https://m.edsoo.ru/YOIQSMOH1

https://m.edsoo.ru/8§ 1RSKUS5RJ

30

31

32

33

34

Teopema o npsamon
MEPIECHANKYIISPHOMN TIJIOCKOCTH

[lepnieHIUKYISp U HAKJIOHHBIE:
paccTosiHUuE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH

IlepnieHqUKyIsAp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

IlepnieHqUKyIsAp ¥ HAKIIOHHBIE:
paccTostHue OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT
MPSIMOM A0 MIIOCKOCTH

[leprieHAUKYISp U HAKJIOHHBIE!
paccTosiHuE OT TOYKH J10
IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM 710 IIJIIOCKOCTH

https://m.edsoo.ru/HFKNPKZ7T

https://m.edsoo0.ru/638GKWY7V

https://m.edsoo.ru/AD6RCACRA

https://m.edsoo.ru/VLLIQ7HXC

https://m.edsoo.ru/6PSBVV34R




35

36

VYTIIBl B IPOCTPAHCTBE: yIoJl
MEXKIy NPSMOM U IJIOCKOCTBIO

JIByrpaHHbI{ yToJ, TMHEHHBIN
yroJ IBYTpaHHOTO yriia

https://m.edsoo.ru/PSFIXUA1I

https://m.edsoo.ru/6R4A0EOMD

37

38

39

40

41

JIByrpaHHBIN yroJl, TUHEHHBII
yroJl ABYTPAaHHOTO yria

[lepnieH MKy ISIPHOCTD
IIJIOCKOCTEM: IPU3HAK
NEPIEHINKYISIPHOCTU ABYX
IIJIOCKOCTEN
[lepnieH UKy ISIPHOCTD
IJIOCKOCTEM: MPU3HAK
NEPIEHINKYISIPHOCTU IBYX
IIJIOCKOCTEN
[lepnieH UKy ISIPHOCTD
IIJIOCKOCTEM: IIPU3HAK
MEPIEHIUKYIAPHOCTH IBYX
IIJIOCKOCTEN

TeopeMma o Tpéx
MEPIEHIUKYIISIpax

https://m.edsoo.ru/MLOZZYZC7

https://m.edsoo.ru/YRQDSMIO9NH

https://m.edsoo.ru/DY2AF84T2

https://m.edsoo.ru/TS§OAINH?2

https://m.edsoo.ru/OWSLZ1RVZ

42

43

44

Teopema o Tpéx
MEPIEHIUKYIIIpax
TeopeMma o Tpéx
MEPIEHIUKYIIIpax

KOHTpOJ'IIJHaﬂ pa60Ta 110 TCMaM

"[lepneHINKYIAPHOCTD NPSAMBIX U

~ 1

mockocTeil" u "YTibl Mex1y
MPSIMBIMU U TUIOCKOCTAMU"

https://m.edsoo.ru/OP44KE54N

https://m.eds0o.ru/OWGE1WDV3

https://m.edsoo.ru/VOXABPOPB




45

[TonsiTHe MHOTOrpaHHUKA,
OCHOBHBIE 3JIEMEHThI
MHOTI'OrpaHHUKaA, BBIITYKJIBIC 1
HCBBIITYKJIBIC MHOT'OI'PAHHUKH,
pa3BEPTKAa MHOTOTPaHHUKA

https://m.edsoo.ru/LSFTEZ80QX

46

[Tpu3ma: n-yrosipHasi NpU3Ma;
IPaHy ¥ OCHOBAHUSI [IPU3MBIL;
npsiMasi U HAKJIOHHAS TIPU3MBbI;
OOKOBast ¥ IOJTHASI TOBEPXHOCTh
PU3MBI

https://m.edsoo.ru/ZAL6DKFQL

47

48

49

[Tapannenenunen,
IIPSIMOYTOJIbHBIN
MapajuiesenuIie]l U €ro CBOMCTBa

[Mupamua: n-yrojpHas
nUpamMu/Ia, TPaHd U OCHOBAHHE
MUpPaMUIbl; OOKOBAs U MOJTHAS
MOBEPXHOCTh TTHPAMH/IBI;
MpaBUJIbHAS U yCeUEHHAs
mUpaMuIa

[TpaBuIbHBIE MHOTOTPAHHUKU:
MOHSATHUE MPABHILHOTO
MHOTOTpaHHHKA; MPaBUIIbHAS
pHU3Ma U MpaBUIbHAS UPAMU/IA,
MpaBUIbHAS TPEYTOJIbHAS
MUpaMU/Ia U PaBUIBHBIN
TeTpadap; Kyo

https://m.edsoo.ru/ITCOB1WIO

https://m.edsoo.ru/1TOFX00PA

https://m.edsoo.ru/LWNGEZTWE

50

[IpencraBnenue 0 mpaBUIbHBIX
MHOFOFpaHHI/IKaXI OKTa3)Ip,
JOJIEKadAp U UKOCAdIP.

https://m.edsoo.ru/06SHO2IDD




CummeTpus B IpOCTPAHCTBE:
CUMMETpHS OTHOCUTENIBHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI

51 1 https://m.edsoo.ru/SWEUC9ENR
CUMMETPHUU B TUPAMHUJIAX,
napajuieJenumneax, NpaBUiIbHbIX
MHOTOTpaHHUKAX
Brrunciienue 3neMeHToB
52 MHOTOTPaHHHUKOB: p&Opa, 1 https://m.edsoo.ru/EUP4AMN760
JMArOHAaJ, YTJIbI
[Tnomaas 60KO0BOM MOBEPXHOCTH
Y MOJTHOM MTOBEPXHOCTH MPSMOM
53 MIPU3MBI, TUIOIIAh OCHOBAHUM, 1 https://m.eds00.ru/SQY9XSIL6
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPAMON MPU3MBbI
[Tnomaas 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTH MPABUIHLHON
54 MUPAMUBI, TEOPEMA O THIOIIAAN 1 https://m.edsoo.ru/R22FHBG60
OOKOBOI MMOBEPXHOCTH
YCEUEHHOW MUPaMUIbI
KonTponbnas pabota mo Teme
55 1 https://m.edsoo.rut/VHYNJQMQD
"MHororpaHHuKu"
56 [TonsTHe 06 00BEME 1 https://m.edsoo.ru/GM1L.C394G
57 O06BEM TUpaMuIbI 1 https://m.edsoo.ru/B307PSWTC
58 O0BEM TUpaMUTIBI 1 https://m.edsoo.ru/PQZ9ED3YF
59 O06BEM TUpaMuIBI 1 https://m.edsoo.ru/RZ8BITMU9
60 O0BEM nupamMuIbl 1 https://m.edsoo.ru/OHRFO2LCT
61 O06BEM IPU3MBI 1 https://m.edsoo.ru/YEQP63ZD4
62 O0BEM npu3MBbI 1 https://m.edsoo.ru/B46EMRRGE




63

64

O06BEM IPU3MBI

KonrtponsHas pabora o Teme
"OOBEMBI MHOTOTPaHHHUKOB"

https://m.edsoo.ru/FIMQW6KFET

https://m.edsoo.ru/23S50I80N

65

[ToBTOopenue, 0600IICHNE
cucTeMaTu3alus 3HaHHM.
[Toctpoenue ceueHuii B
MHOT'OTPaHHUKE

https://m.edsoo.ru/KXTOCIOJG

66

[ToBTOpenue, 0600IICHNE
CUCTEMATU3ALMS 3HAHHUMN.
Brluncnenue paccTosHAN: MEXy
JBYMS TOYKaMH, OT TOYKH J10
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXJly CKPEIMBAIOIUMUCS
IIPSIMBIMU

https://m.edsoo.ru/HKP6I3JUC

67

68

HToroBast KOHTpOJIbHAS paboTa

IToBTOpenue, 0600IIEHNE
CUCTEMAaTH3alMsl 3HAHUMH.
Brruucnenue yrios: Mexay
CKPEILMBAIOIUMUCS TPSIMBIMH,
MEXIy NMPSAMON U MIOCKOCTBIO,
JBYTPaHHbBIX YIJIOB, YIJIOB MEXKIY
IJIOCKOCTSIMU

https://m.edsoo.ru/KB3EKOA9U

https://m.edsoo.ru/X7CJUSLO0

OBIIEE KOJIMYECTBO YACOB 110
[TPOT'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: ueHTp, paauyc,
IUameTp; IUIoIalb
MOBEPXHOCTHU Chepbl

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThbI

IIpakTHyeckue
padoThI

JlaTa
U3YYEeHUS

DJIeKTpOoHHbIe UG pPOBbIE
o0pa3oBaTe/IbHbIE PeCypChl

https://m.edsoo.ru/TW8Z59CHJ

B3aumHoe pacnionoxenue
cdepsl U IITOCKOCTH;
KacaTeJibHasl IJI0CKOCTh K
chepe; miomaab chepsl

https://m.edsoo.ru/YCMWC4M3I

N3obpaxenue chepsl, mapa Ha
mockocT. CedeHus mapa

https://m.edsoo0.ru/QDCFS8UGXE

[{umHapudeckas mOBEPXHOCTb,
o0pa3yromue MUINHIPHIECKOM
MMOBEPXHOCTH, OCh

III/IJIHH)IPH‘IGCKOﬁ ITOBEPXHOCTHU

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas u
0Ch; ILIONIAb OOKOBOH U
ITOJTHOW ITOBEPXHOCTH

N300parkeHne LWIMHIpPA HA
mockocTy. Pazséprka
nuuHapa. CeueHus MWINHAPa
(MII0CKOCTHI0, MapalljiesIbHOM
WM NEPIEeHAUKYIISIPHON OCU
HMIMH]IPA)

https://m.edsoo.ru/8516BBEO7

https://m.edsoo.ru/W0OJR979V9

https://m.edsoo.ru/OYMSPW10Z




10

11

Konnueckas noBEpXHOCTb,
o0pa3yronme KOHUIeCKOn
MMOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHHUE U BEPIIMHA,
o0pa3syrolas u 0Ch; IIOMIaIb
OOKOBOI U IOJIHOM
IIOBEPXHOCTHU

Y ceu€HHBIN KOHYC:!
00pa3yolIye U BbICOTA;
OCHOBaHHUA U OOKOBas
ITIOBEPXHOCTH

N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (IJIOCKOCTBIO,
[apaJuIeIbHON OCHOBAHMIO, U
TTOCKOCTBI0, MTPOXOIAIIECH
yepes BEpIINHY)

KOM6I/IHaI_II/I$I TCJI BpallICHUSA U
MHOT'OT'PpaHHUKOB

https://m.edsoo.ru/H64QF3E6R

https://m.edsoo.ru/Q4EUBB6GT

https://m.edsoo.ru/SOVNITU20

https://m.edsoo.ru/OPVICKUYU

https://m.edso0o.ru/4VHGTY X8F

12

MHoOrorpaHHuK, ONMCaHHbIN
0Ko0JI0 cepsl; chepa,
BIICAaHHAsl B MHOTOTPaHHUK WJIN
B TEJIO BPALLEHUS

https://m.edsoo.ru/RMYY1ISTLP

13

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN

https://m.edsoo.ru/4CENHGLOZ

14
15

OO0BéM UIMHIIpa, KOHYyCa

O6béM mapa ¥ miomaab chepol

https://m.edsoo.ru/W8TGNS5Z99
https://m.edsoo.ru/G7TAYCMOTT




16

ITomoOusbIe Tena B
npoctpanctBe. COOTHOIICHUS
MEX/Ty TUIOIIASIMU
MOBEPXHOCTEH, 00BEMaMHU
IMOJJOOHBIX T

https://m.edsoo.ru/4NO4FYUUX

17

18

KonTposbHas padoTa 1o Temam
"Tena Bpamenus" u "OO0beMbI

Ten"

BexTop Ha MI0CKOCTH U B
MIPOCTPAHCTBE

https://m.edsoo.ru/KCOMHISWW

https://m.edsoo.ru/AQ405SB7C

19

CI10)KeHr€e U BEIUUTAHUE
BEKTOPOB

https://m.edsoo.ru/PMNHTUK7G

20

21

YMHOKEHUE BEKTOPa HA YUCIIO
Paznoxenune BekTopa 1o Tpém

HCKOMILIaAHAPHBIM BCKTOpAM.
HpaBI/IJ'IO apajiiejacnuicaa

https://m.edsoo.ru/4H7PLGBI1

https://m.edsoo.ru/NZSOLFWN1

22

Pemenue 3aga4, CBSI3aHHBIX C
IIPUMEHEHHUEM NPABUII JCHUCTBUI
C BEKTOpaMu

https://m.edsoo.ru/73F23EPUS

23

24

25

KoopanHatHO-BEKTOPHBIN
METO/I PU PEIICHUHN
T€OMETPUYECKUX 3a]1a4

IIpsimoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4yu B
KOOpIHMHATAX

YTroa Mexay BEKTOpaMH.

https://m.edsoo.ru/BBII39Z7U

https://m.edsoo.ru/X9TSDNSQ3

https://m.edsoo.ru/RPAQMBCDO




26

CkansipHOe pou3BeieHue
BEKTOPOB

Boruncnenue yriioB Mexy
MPSIMBIMU U TUIOCKOCTSIMH

https://m.edsoo.ru/EGRV3NF84

27

KonrtponsHas pabora o teme
"BekTophl 1 KOOpAUHATHI B
npocrpaHcrae”

https://m.edsoo.ru/NSKELEBHL

28

29

30

31

32

33

[ToBTOpenue, 0600IICHNE 1
CUCTEMATU3ALMS 3HAHHUM.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca IUTAaHUMETPUHU

IToBTOpEeHME, 0000IIEHNE 1
CHCTEeMaTH3allus 3HAaHU.
OcHoBHBIE QUTYPBI, (HAKTHI,
TEOPEMBI Kypca IITaHUMETPUHN

[ToBTOpEeHuEe, 06001IeHNE 1
cCHCTEMaTH3aIlHs 3HAHUM.
33)13'—11/1 ITaHUMETPUHN U MCTOAbI
UX pelICHUs

[ToBTOpEeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
3aau TNIAHUMETPHH U METOIbI
UX peIICHHS

[ToBTOpeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
OcHoBHBIE QUTYpPBI, (HaKTHI,
TEOpEMBI Kypca CTepeoMeTpUn

WroroBas koHTpoJsibHas paboTa

https://m.edsoo.ru/16ASE1ITYU

https://m.edsoo.ru/VEMVY73YE

https://m.edsoo.ru/UF02M943T

https://m.edsoo.ru/FG4PJN2IF

https://m.edsoo.ru/ZY6BYLY7W

https://m.edsoo.ru/VP8CXOC4C




[ToBTOpEeHME, 0000IIEHNE 1

34 1 https://m.eds00.ru/70QSTDCAP

cUCTeEMAaTH3alud 3HAaHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 34 3 0



IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUsI 0CHOBHOI
NpoBepPsieMOro .
00pa3oBaTeIbHON MPOrpaMMbI CpeIHEro od1ero 00pa3oBanus
pe3yJjbTarTa
7 I'eomeTpus
7.1 OnepupoBarh MOHATUSAMU: TOYKA, MPsMasi, TNIOCKOCTh
75 [IpuMeHSITh aKCMOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPH PEHICHUU
' TCOMETPHUYECKUX 3a/1a4
73 OnepupoBarh MOHATHUSAMH: TAPAUICIBHOCTh W TEPIEHANKYJISIPHOCTH
' MPSIMBIX U MJIOCKOCTEH
74 KnaccudunupoBars B3auMHOE PacIONOXKEHHE MPSIMBIX U ITUIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBath MOHATUSMU: JBYTPAHHBIN YToJl, TPaHU JABYTPAHHOTO YIJa,
7.5 pedpo IBYrpaHHOTO YIJia, IMHEWHBIA YToJl IBYTPAHHOTO YIJIa, TpajayCHas
Mepa IBYyTpaHHOTo yria
76 OnepupoBarh MOHSATUSMHU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUIIHHBIA MHOTOTPAHHUK
~7 Pacrio3naBaTh OCHOBHBIC BUBI MHOTOTPAaHHHKOB (MHpaMUia, MPU3MA,
' MPSAMOYTOJIBHBIN Napasuieenune, Kyo)
KnaccudunupoBare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBaHUS  JUIA
. KIacCUpUKanmud  (BBIYKJIBIE W HEBBITYKIbIE  MHOTOTPAHHUKH,
' MpaBWIbHBIE MHOTOTPAHHUKH, TPSAMbIE H HAKIOHHBIE MPHU3MBI,
TapajuIeTICTUTIC b )
- OnepupoBarb TTOHSTHSIMH CeKyIIas TJIOCKOCT, CeueHme
' MHOTOTPaHHUKOB
710 OOBSCHATH TPHHIOUIIBI ~ TOCTPOCHHUS  CCYCHWH  MHOTOTPAHHUKOB,
' HCIIOJIB3Ysl METO/I CIIEJIOB
_ Ctpouth CceYeHHS MHOTOTPAaHHUKOB METOJIOM CIIEAOB, BBHITIOJTHSTH

(BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX PUTYP:




BUJ] CBEPXY, COOKY, CHU3Y

Pemrats 3aa4i Ha HaXOKACHUC I'COMCTPHUYCCKUX BCIUYUH I10 06pa3uaM
WM aJiropurMam, IMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIPpH
pelICHUKM CTAaHAAPTHBIX MATCMATUUYCCKHUX 3aJa4 Ha BbIYHCIICHHC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKAMH, OT TOYKH OO prIMOﬁ, OT TOYKH OO0

IIOCKOCTH, MCKAY CKPCIIMBAOIIIUMHUCS MMPAMBIMHA

Pemrats 3ala4i Ha HAXOKACHUC I'COMCTPHUICCKUX BCIWYHH I10 06pa3uaM
WK aJiroputMam, IMMPUMCHASA HU3BECTHBIC AHAJIUTHUYCCKHUE METOAbI IIpH
PCIICHUHU CTAHAAPTHBIX MATCMATHYCCKUX 3aJa4 Ha BBIYMCIICHHUC YIJIOB
MCXKAY CKPCIIHUBAOMIMMHUCA TIPAMBIMH, MCKIAY HpHMOﬁ Hn IINIOCKOCTBIO,

MCXKAY IJIOCKOCTAMMU, IBYI'PAaHHBIX YI'JIOB

7.14

7.15

Beramcnate 00bEMBI W IUIONIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nmupamMuaa) ¢ npuMeHeHrueM GopMyll, BHIYUCISATh COOTHOIICHUS
MEKTY IIOUIAASIMU MTOBEPXHOCTEN, 00bEMamMu 0T00HBIX

MHOI'OI'paHHUKOB

OnepupoBaTh MOHATUSMHU: CUMMETPHsS B NPOCTPAHCTBE, LIEHTP, OCb U

INIOCKOCTh CUMMECTPHHU, ICHTP, OCbhb U IINIOCKOCTb CUMMCTPHUH (1)I/IprBI

HSBJ’ICK&TL, Hp606pa3OBI>IBaTB U HUHTCPIPETUPOBATH HH(bOpMaI_[I/IIO 0
MMPOCTPAHCTBCHHLIX TI'COMCTPUUYCCKUX (bHpraX, MNpCACTAaBJICHHYIO Ha
YCPTEIKaX U pUCYHKAX

HpI/IMeHHTB reoOMCTPHUICCKUC Q)aKTBI AJId peICHUA CTCPCOMETPUUCCKUX
3aaa4, IMpeamnojJararomux HECKOJbKO HIaroB pCliCHUs, €CJIN YCIOBUA
NPpUMCHCHUS 3aJIaHbI B SIBHOU (bopMe

HpI/IMeHHTB HpOCTGfIH.IHG nporpaMMHbBIC CPEACTBA W  JJICKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPUICCKUX 3a/1a4

7.20

[IpuBOIUTE MpHUMEpPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B IPHUPOAE U

JKU3HH, paCIIO3HABATH MPOABJICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBC

[IpumeHsTHh MOTyUYeHHBIEC 3HAHUS Ha MIPaKTHKE: aHAIU3UPOBATh peasibHbIe
CUTyallud M NPHUMEHATh HW3YYECHHBIE IIOHATHS B IIPOLIECCE IIOMCKa
penieHus MaTe€MaTHYECKH copMyIMPOBAHHOMN poOJIEMBI,
MOJIETMPOBATh PEabHBIE CUTyallMH Ha SI3bIKE T€OMETPUH, MCCIIEN0BAThH
MTOCTPOCHHBIE MOJIEIH C UCIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUU U
TEopeM, arrapara aiareopsl, pemaTh MPaKTHYECKUE 3ajauH, CBA3aHHBIE C

HaXO0XIACHUEM I'COMETPHUICCKUX BCINYNH




11 KIIACC

Kon IIpoBepsiemble MpeIMeTHbIE Pe3yJIbLTATHI OCBOEHHUSI OCHOBHOI
NpoBepPsieMOro .
00pa3oBaTeJILHOM MPOrPaMMBbI CpelHero o001ero od0pasoBaHus
pe3yJbTarta
6 I'eomeTpus
OnepupoBaTh MOHITHSIMH: IIWIHHPUYECKAsI TTOBEPXHOCTH, 00Pa3yoIIne
61 HWIMHIPUYECKON MOBEPXHOCTH, LMIUHAP, KOHMYECKas MOBEPXHOCTb,
' oOpa3yromnpe  KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuueckas
MOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MUIUHAP, KOHYC, cepa U map)
6.3 OOBSICHATDH CIIOCOOBI ITOJTyUEHUS TEJl BpallleHUs
6.4 KrnaccudunupoBaTs B3aUMHOE pacriojiokKeHue cepbl U MIIOCKOCTH
OnepupoBaTh MOHATHSIMH: IAPOBOM CETMEHT, OCHOBAaHHUE CETMCHTA,
6.5 BBICOTA CETMEHTA, LIApOBOM CJIOW, OCHOBAHUE IIAPOBOTO CIIOS, BBHICOTA
IAPOBOTO CJIOS, IAPOBOW CEKTOP
6.6 Beramcnsate 00BEMBI W IUIOIIAAM TOBEPXHOCTEH Tel BpaIICHUS,
' TE€OMETPUUYECKUX TeTl C IPUMEHEHHEM (popmy
OnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIHCAHHBIM B cdepy u
6.7 OTHMCAaHHBII 0KOJIO cdepsl, cdepa, BIUCAHHAS B MHOTOTPAHHUK WIH TEJIO
BpaIleHUS
63 BBIYHCIATE COOTHONICHHS MEXIY IUIOMQJSIMH  TOBEPXHOCTEH W
' 00BEMamMu MOJOOHBIX Tel
6.9 N3o0paxath nzydaemble QUTYPHl OT PYKH M C TMPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BBITIONTHATE  (BBIHOCHBIC) TUIOCKHE YEPTEKH U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BUJI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeI
BpalleHUS
W3Biiekath, WHTEPIPETUPOBATH M TPeOoOpPa3oOBBIBaTh WH(GOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (QUTypax, MPEICTaBICHHYIO Ha
yeprexax U pUCYHKax
[TpumensTh TeoMeTpuuecKrue (PaKThl AJSL PEHICHUS] CTEPEOMETPUUECKUX
6.12 3aja4, MPEIIoJararolluX HECKOJIBKO IIAroB PEHICHHUs, €CIIU YCIOBHS
MPUMEHEHHUS 3a/laHbl B IBHOU (hopme
6.13 OrnepupoBaTh MOHIATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BrmonasaTh ,Z[GﬁCTBHSI CJIOKCHUA BCKTOPOB, BBIYUTAHUSA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha YHCIIO, O6’b$ICH$ITB, KakKUMH CBOMCTBaMH OHH

o0J1aaroT

6.15

HpI/IMeHﬂTb IIpaBUJIO MapaJlICICIIUIICaAa IIPHU CII0OKECHUHU BEKTOPOB

6.16

OHCpI/IpOBaTb IOHATHUAMU: ACKAPTOBBI KOOPAWHATHEI B IIPOCTPAHCTBE,
BEKTOpP, MOAYJIb BCKTOpaA, paB€HCTBO BCKTOPOB, KOOPAHWHATBI BCKTOpPA,
yroai MeExay  BCKTOpaMu, CKaJIIpHOC  HNPOU3BCACHHUEC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxoautb cyMMy BEKTOpOB U IIPOM3BENEHUE BEKTOpa Ha 4YMCIIO, YIoJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BE/ICHUE, PACKIaIbIBaTh BEKTOP IO

ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTb YPABHCHUECM B ,Z[eKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGfII.HHG rCOMCTPHUUCCKUC 3aJa4ud Ha JIIPHUMCHCHUC

BCKTOPHO-KOOPAWMHATHOI'O METOa

Pemars 3aJadd Ha A0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H
HaX0XXIACHHUC I'COMCTPUYCCKUX BCIUYUH II0 06pa3uaM WK aJITOPpUTMaM,
IIPUMCHAA HN3BCCTHBIC MCTOBI npu pelICHUN CTaHAAPTHBIX

MaTeMaTHYCCKUX 3a1a4

6.21

IIpuMeHATh mpoCTEHIIME NPOTPAMMHBIE CPEICTBA M DIIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

6.22

IIpuBOAUTE NMpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U

JKHU3HHU, paCllO3HABATDh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

IIpuMeHATh TOJNy4EHHBIE 3HAHMWS Ha IPAKTHKE: AHAJIW3UPOBATH
pealbHBIE CUTyallUd W NPHUMEHATh H3Y4YCHHBIE IIOHATUSA B IIpOLECCE
MOMCKA pELIEeHUS MaTeMaTHYecKd COPMYIUPOBAHHON MPOOJIEMBI,
MOJICJINPOBATh PEaJbHbIC CUTyallUd Ha SA3BIKE N€OMETPUH, UCCIIEI0BATH
ITIOCTPOEHHBIE MOJIENIN C HCIIOJIb30BAHUEM T€OMETPUYECKUX MOHITHU U
TeopeM, armnapara anreOpbl, perars NpakKTUYeCKHe 3a/1a4H, CBSI3aHHbIE C

HaXOXKIACHUCM I'€COMCTPHUICCKUX BCIIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

7.1

7.2

['eomeTpus

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, HpsiMas, IJIOCKOCTb, HPOCTPAHCTBO.
[lonsiTHE 00  aKCMOMATUYECKOM  TMOCTPOEHUM  CTEPEOMETPUU:  AKCUOMBI

CTCPCOMCTPHUU U CICACTBUSA U3 HUX

B3auMHOe pacrnonoxkeHue OpsAMBIX B IPOCTPAHCTBE:  IEPECEKAOIIHECH,
napaJuleJbHble M  CKpelmuBamomuecs npsmeie. llapamnensHOCTh NpSMBIX H
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHble NpsIMblE B  MPOCTPAHCTBE,
[ApAJLIEIIBHOCTh TPEX MPSAMBIX, MAPALICIBHOCTh IPSMOM M IUIOCKOCTH. YIUIBI €
COHANpPABJICHHBIMU CTOPOHAMH, YIrOJ MEXAYy MpSAMBIMU B IPOCTPAHCTBE.
[TapamienbHOCTH MIIOCKOCTEN: NapajlIebHbIe TUIOCKOCTH, CBOMCTBA IAPAJUIEIBHBIX
iockocteil. Ilpocreiiine mpocTpaHCTBEHHbIE (UIyphl Ha IUIOCKOCTH: TETpa’Jp,

Ky0, napaJuiesnienumnes, NoCTpOCHUEe CeUeHN

7.3

[lepnieHAUKYIAPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSIPHBIE MPSMBIE B
[IPOCTPAHCTBE, MIPSAMBIE MapAIIJICIIbHBIE U IEPIIEHAUKYIIIPHBIEC K IUIOCKOCTH, IIPU3HAK
NEPNEHAUKYISIPHOCTH IIPSIMOM M INIOCKOCTH, TEOPEMA O MPAMOU MEPIEHIUKYIIIPHON
IJIOCKOCTH. YTJIBl B IIPOCTPAHCTBE: YIroll MEXAY MpPAMOW M IUIOCKOCTBIO,
JBYI'PAaHHBIA yTOJI, JMHEHHBIM Yyrojg JAByrpaHHoro yria. IleprneHaukynsap wu
HAKJIOHHBIC: PACCTOSHHUE OT TOYKU 1O IUIOCKOCTH, PACCTOSHHUE OT IPsAMOM J0
IUIOCKOCTH, MPOEKIHsI (PUTypbl Ha IJIOCKOCTh. [lepneHAnKyIspHOCTh IIIOCKOCTEH:
IPU3HAK  [EPIEHIUKYISAPHOCTH  ABYX  Iulockocred. Teopema o  Tpéx

NEePHEHANKYISIPAX

7.4

[IoHATHE MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBl MHOIOIDAHHMKA, BBIIMYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. I[Ipusma: n-yrospHas
npu3Ma, TPaHU U OCHOBAHHMS MPU3MBI, NpsiMas U HAKJIOHHAs MPHU3MbI, OOKOBas U
MIOJIHASI TOBEPXHOCTH Npu3Mbl. [lapamenenumen, npsMOYroiIbHBIA NapajuIeIenIe ]
u ero coicTia. [lupamuna: n-yroapHas nupamMmuaa, rpaHd U OCHOBAaHUE ITUPAMUJIBL,
OOKOBas M IOJIHAs [MOBEPXHOCTh MUPAMHUIBI, IPABUIbHAS M yCEUEHHAS MUPaMUAA.

DIeMEHTEI nNpu3Mbl U TMHUPAMUBL. HpaBI/IJ'H:HBIG MHOT'OTpaHHUKH: ITOHATUC




7.5

7.6

1.7

MPAaBUJILHOTO MHOTOTPAHHMKA, TMpaBWIbHAS TPU3Ma U TpaBWIbHAS TMHUPaAMHJA,
IpaBWJIbHAs TPEYroJibHas MUpaMua U MpaBWIbHBIN TeTpasap, ky6. [IpencraBnenue
O IpaBWIbHBIX MHOIOTPaHHMKAaX: OKTa’Jp, AOJAEKa’aAp M ukocayapyrue CeueHus

IMPU3MBbI U ITUPaMU/JIbI

CI/IMMCTpI/IX B IPOCTPAaHCTBE: CHMMETPUA OTHOCHUTCIIBHO TOYKH, HpﬂMOfI,
IIOCKOCTH. DJIEMCHTEI CUMMCTPUHU B MUpaAMUJAX, MapaJlUICICIUIICAaX, IMPaBUJIbHbIX

MHOTI'OI'paHHHUKax

Bbluuciienue 31eMEHTOB MHOIOTpaHHUKOB: pé&Opa, AuaroHanu, yriel. Ilmomans
OOKOBOM IIOBEPXHOCTH U IIOJHOM IIOBEPXHOCTU MPSAMOM HpPU3MBI, IUIOIIAJ]Ib
OCHOBaHUH, TeopemMa 0 OOKOBOHM MOBEPXHOCTHU MpsiMOM npu3Mbl. [lnomans 60koBoit
IIOBEPXHOCTH UM IIOBEPXHOCTU IIPaBUJIIBHOM MNHMPaMHIBI, TEOpeMa O IUIOLIAIN

yceuénHoit nupamuabl. [Tonstue 06 06béme. OObEM MUPAMUIBI, TPUIMBI

HOI[O6HBI€ TCJIa B ITPOCTPAHCTBC. CooTHoOIICHUS MCXKAY IUIomaasaMunu HOBerHOCTeﬁ,

00BpEMaMU TTOTOOHBIX TEI

11 KVIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHMUS

6

I'eomerpus

6.1

[unuaapuyeckasi MOBEPXHOCTb, 00pa3yroUIie HUINHAPUIECKONH MTOBEPXHOCTH, OCh
LHWINHAPUYECKON MOBEpXHOCTU. LIMIMHIpP: OCHOBaHMS U OOKOBas MOBEPXHOCTb,

oOpa3ytoias 1 0Ch, TUIOIIaAh OOKOBOW U TTOJIHOW TTOBEPXHOCTH

6.2

6.3

Konnueckas moBepxXHOCTh, 00pa3yrolne KOHNYECKON MOBEPXHOCTH, OCh U BEpIINHA
KOHUYecKoil moBepxHOcTH. KoHyC: ocHOBaHHME W BeplIMHa, oOpasyiomias U OCh,
Ionaab OOKOBOM M TIOTHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC: OOpasylolue u

BbICOTA, OCHOBAaHUA U OokxoBas IMOBEPXHOCTH

Cdepa u map: neHTp, paauyc, JuamerTp, MIouaab noBepxHoctu cepol. Banmuoe

pacnosoxeHue cepbl U IMIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIonaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa?;BépTKa ONUIMHApPA U KOHYCa

6.5

KomOunanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTPAaHHUK, OIHMCAHHBINA

OKOJIO C(I)CpBI, C(bepa, BIIMCAHHAsAg B MHOT'OI'PAHHUK, WJINW TCJIO BpalliCHUSA

6.6

[Tonstne 060 oO0béMe. OcHOBHBIE cBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIBHOTO TMapajieNienunena M cienctsus u3 He€. OO0bEM UMIMHIpA,

koHyca. O0BEM mapa u rionaab chepsl




[TomoOuple Tema B mpoctpaHcTBe. COOTHONIICHUS  MEXKIY  IUIOIMIAISIMU

67 MMOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET
6.8 Ceuenuss nwiuHapa (MapauiebHO M TMEPIEHIUKYISPHO OCH), CEUEHHUS KOHYyCa
. (mapanienbHOE OCHOBAHUIO U IIPOXOASILIEE YEPE3 BEPILINHY ), CEUEHHUS LIapa
BexkTop Ha muockocty W B mpocTpaHcTBe. CII0)KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHUE BEeKTOpa Ha 4ucio. Pas3noxeHue BeKkTopa Mo TpEM HEKOMIUIaHAPHBIM
' BekTopaM. [lpaBuno mnapamnenenunena. PemieHne 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCUCTBUI C BEKTOpaMU
[IpssMoyronbpHas cucreMa KooOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
6.10 [Ipocreiimue 3amaun B KoOpJAMHATax. YTos Mexay Bekropamu. CkanspHoe

IMPOU3BCACHUC BCKTOPOB. Brraucnenne YIJ10B MCXKAY MPAMBIMU W IIJIOCKOCTIAMMU.

KOOp,I[I/IHaTHO-BCKTOpHLIfl MCTOJ IIPU PpCIICHUU I'COMCTPHYCCKUX 3a/[a4



IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMS K MPEAMETHBIM Pe3yJibTaTaM 0CBOEHUS
NpoBePsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro 001ero
TpeOOBaHMS o0pa3zoBaHus

Bnagenue meromamMu J0Ka3aTeNbCTB, alrOPUTMaMU pELICHHs 3aady;
yMeHHE (OpMyIMpOBaTH M ONEPUPOBATH IOHATUSMU: OIpEAEICHUE,
aKcuoma, TEeOpeMa, CIEACTBHE, CBOMCTBO, INPU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIEC (DOPMYITMPOBKH; IPUMEHSTh UX; YMEHHE (hOPMYITHUPOBAThH
00paTHOE M MPOTUBOIOJIOKHOE YTBEPXKIAECHUE, NMPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MAaTE€MaTHUYeCKOW WHIYKLHNU;
IIPOBOAMTH  JIOKA3aTEIbHBIE PACCYXKACHHA IpPU PEIICHUU 3a1ad,
1 OLICHUBATh  JIOTMYECKYI0  IIPaBUJIBHOCTb  PACCYXKICHUH;  YMEHHE
OIEpUPOBATH MOHATUSAMU: MHOXECTBO, IOJMHOXECTBO, ONEPALMH HaJ
MHOXECTBAMHU; YMEHHME HCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJI1 ONKUCAHKS PEAIbHBIX MPOLECCOB U ABJICHUM U IIPU PEILCHUU
3aJa4, B TOM UYHWCJIE€ M3 JAPYyrux Y4eOHbIX MpPEeIMETOB; YMEHHE
ONepHpOBATh MOHATUSAMHU: Ipad, CBA3HBIN rpad, AepeBo, HUKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3a/aBaTb U OIHKCHIBaThb Tpadbl pa3InYHBIMU

CHOCO6aMI/I; HCIIOJIb30BAaTh rpachI ITpU pCUHICHUU 3aaa4

VYMeHue onepupoBaTh MOHATUAMU: HATypajJbHOE YUCIO, IIEJI0€ YHCIO,
CTETIeHb C IENTBIM TI0Ka3aTesieM, KOPEHb HAaTypalbHOH CTETeHH, CTETICHb
C paluOHAJbHBIM  TIOKa3aTeleM, CTeNeHb C  JeWCTBUTENbHBIM
noKaszateneM, Jorapupm UHCIa, CHHYC, KOCHHYC ¥  TaHTEHC
IPOMU3BOJIBHOTO YHCJIA, OCTATOK IO MOAYJIO, pAIMOHAJIBHOE YHCIIO,
UppallMOHAIbHOE  YMCJIO,  MHOXXECTBAa  HATYypaJIbHBIX,  LIEJbIX,
2 palMOHANBHBIX, JCHCTBUTENBHBIX YHCEN; yMEHHE HCIIOJIb30BaTh
NpPU3HAKKU JIeTMMOCTH, HAUMEHBIIMHA OOIIUil AenuTenb M HaHUMEHbIIee
o0rmiee KpaTHOE, aNropuT™M EBKIHIA MTpH PEIICHNH 3a/1a4; 3HAKOMCTBO C
pPa3NUYHBIMM ~ TO3UIMOHHBIMH ~ CHUCTEMaMH  CUHUCIIEHHs;  yMEHHe
BBITTOJIHATh BBIUMCIICHUE 3HAUYEHUH M TPeoOpa3oBaHUs BBIPAKEHHH CO
CTENEeHsMH M Jorapupmamu, mpeodpa3oBaHus APOOHO-pAMOHATIBHBIX

BBIpa)KeHHﬁ; YMCEHHUE OICPHUPOBATE MOHATHUAMU: ITOCICAOBATCILHOCTD,




apudmernueckas nporpeccus, reoMeTpuuecKas nporpeccus,
OCCKOHEYHO YyOBIBalOIIas TIeOMETpUUYecKas MpPOTrpeccus; yMEHHue
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
dbopmys; yMEHHE ONEpPHpPOBaTh IOHATUSIMH: KOMILIEKCHOE YHCIIO,
CONPsHKEHHBIE KOMILJIEKCHBIE YHCIIA, MOYJIb U apTYMEHT KOMILJIEKCHOTO
yucia, ¢opMa 3alMCh  KOMIUIGKCHBIX 4ucell  (TeoMeTpudecKas,
TPUTOHOMETpPHYECKass W  anreOpamueckas); yMeTh IPOU3BOIUTH
apupMeTUYECKHE JEUCTBUS C KOMIUICKCHBIMA YHCJIaMH; IPUBOJHUTH
NpUMEpbl  UCIOJb30BAHMS  KOMIUIEKCHBIX  YHCEJN;  ONEpUpPOBAThH
MOHATUSIMU: MaTpulia 2xX2 u  3X3, omnpeneaureslb  MaTpHlbl,

FGOMeTpI/I'-IGCKI/Iﬁ CMBICJI OIIPCACIIMTECIIA

YMmenune OIICpHUPOBATL IMOHATHUAMU: PALMOHAIBHBIC, HPPAIHOHAIBHEIC,
IOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUICCKHEC
YpaBHCHHUSA W HCPABCHCTBA, HX CHCTCMbI;, YMCHHC OIICpHUPOBATH
HNOHATHUAMU:. TOXACCTBO, TOXICCTBCHHOC npeo6pa3013aHI/Ie, YpaBHCHHC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/IfI U HCPABCHCTB, PaBHOCUIIBHOCTb
ypaBHeHHﬁ, HCpPaBCHCTB MW CUCTEM; YMCHUC DpPCIIAaTb YPABHCHUA,
HCPAaBCHCTBA W CUCTEMBI C IMOMONIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HCPABCHCTBA U CHCTCMBI C IIapaMETpOM; TIPHUMCHITH
YpaBHCHUA, HCPABCHCTBA, UX CHUCTCMbI JIA PCHICHUSA MATCMATHYCCKUX

3aa4 1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKH U peaHLHOﬁ KHU3HHU

VYMeHue omnepupoBaTh MOHATHAMU: (QYHKLUS, YETHOCTh (DYHKIMH,
NePUOANYHOCTh (YHKIUH, OTPaHUYEHHOCTHh (YHKIMH, MOHOTOHHOCTb
byHKIMH, KCTpeMyM (GYHKIMH, HauOOJbIllee M HAUMEHbIlIee 3HAUEHUS
(GYHKIIMM Ha MPOMEXYTKE, HeTpepbIBHAs (PYHKIMSI, aCUMIITOTHI rpaduka
¢dbyHKUMH, TIepBas U BTOpas MPOU3BOJHAS (YHKINHU, T€OMETPUUYECKUNA U
¢bu3nyecKuil CMBICI TPOM3BOAHOM, IEepBOOOpa3Hasi, ONpeAeNEHHBIN
MHTETpajl; YMEHHE HaXOJIUTh ACUMMTOTHI Trpaduka (QyHKIUH; yMEHHE
BBIUHCIISATh IPOU3BOJHBIE CYMMBI, IPOU3BENEHHUSA, YAacTHOIO U
KOMITO3UIIUN (YHKIUH, HAXOJUTh YpaBHEHHE KacaTelIbHOM K Tpaduky
GYHKIUM; yMEHHME HaXOJIUTh IMPOU3BOJHBIE 3JEMEHTApHBIX (YHKIUM;
YMEHHE HCMOJIb30BaTh MPOU3BOAHYIO JJS HUCCIENOBaHMUS (PYHKLUH,
HaXOAWTh HauOOJIbIIME M HAaUMEHbIIHWE 3HaueHus (PyHKUMN; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJb30BAaHHMEM alllapaTa MaTeMaTHUYeCKOTro
aHamu3a; NPUMEHATh INPOU3BOJHYIO JJs HAXOXKJIEHHsS HaWIydllero

pemiCHusd B HNPHUKIIAJHBIX, B TOM YHCJIC COHHUAIIBHO-DKOHOMHUYCCKUX U




bu3MYeCKUX 3a7a4ax; HaAXOIUTh TUIOMIAN U O0BEMBI (PUTY C TTOMOIIBIO
UHTErpajia; MPUBOJIUTH MPUMEPHl MaTEMaTHYECKOTO MOJCIHPOBAHUS C

noMoIIbI0 AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk (QyHKIUH, OOpaTHAs
GYHKIMS, KOMITO3MIUS (QYHKIMHA, JUHEeHHas (yHKuus, KBaapaTHYHAs
byHKIMA, panuoHaibHast byHKIMA, CTEIEHHAs byHKIMA,
TpUroHomerpudeckue (QyHKOMM, OOpaTHBIE TPUTOHOMETPUYECKUE
¢byHKUMHM, TIOKa3aTedbHass | Jorapumuyeckas (YHKIHUU; YMEHHE
CTPOUTH TI'paUKH W3yYCHHBIX (DYHKUIMH, BBINOIHATH MPEoOpa30BaHUS
rpaduKoB (PYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3yUSHHS TIPOLIECCOB U
3aBUCHMOCTEH, MPH PEIICHUU 3a]ad U3 JAPYTHX YYEOHBIX NMPEIMETOB H
3a7a4 U3 peabHON JKU3HU; BBIPAXATh (POPMYJIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; HCIOJb30BaTh CBOMCTBA M Tpaduku QYHKOMHA s
peleHns ypaBHEHHIA, HEPABEHCTB U 33/1a4 C IMapamMeTpaMu; u300pakaTh
Ha KOOPIMHATHOM IUIOCKOCTH MHOXECTBA pPELICHUI ypaBHEHUH,

HCPABCHCTB U UX CUCTCM

YMeHue pemiatb TEKCTOBBIE 33/1a4d pa3HbIX TUIIOB (B TOM 4MCIE Ha
HPOLIEHTHI, JOJIM U YacTH, Ha JIBUXKEHHE, paboTy, CTOUMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3aJ1a4M U3 00JIaCTU YIPaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U MX
CHUCTEMBI IIO YCJIOBHIO 3aJa4, MCCIENOBATH IIOJyYEHHOE PEIICHHE U
OLIEHUBATh MPaBAONOJO0HOCTh pE3yJIbTaTOB; yYMEHHE MOJAEIUPOBAThH
pealbHBIE CUTyallUM Ha SI3bIKE MATEMAaTHUKH; COCTABJIITH BBIPAKEHMS,
YPaBHEHUs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCJIOBHUIO 33JayH,
HCCIIE0BATh TIOCTPOEHHBIE MOJEIM C HCIOJb30BAHMEM almapara

anreOpbl, UHTEPIIPETUPOBATH MOJTyUYEHHBIN pe3ybTar

YMeHne onepupoBaTh MOHITHSIMHU: CpeTHEe apruPMeTHIecKoe, MeInaHa,
HauOoJplllee M  HAWMEHbIIEe 3HAYEHUs, pa3Max, JHCIepcus,
CTaHAApPTHOE OTKJIOHEHWE YHCIOBOTO Habopa; yMEHHE W3BJIEKATh,
MHTEPIPETHPOBATh HH(OpPMAIMIO, TNPEACTaBICHHYI0 B TaliMIax, Ha
nuarpaMmax, rpadukax, OTpa)aromryro CBOMCTBA pealbHBIX MPOIECCOB H
SBJICHUI; TIPEICTABIIATH HHPOPMALIHIO C TIOMOLIBIO TAOIMIl U TUArpaMM;
UCCIIEIOBaTh CTAaTHCTUYECKHE JaHHBIC, B TOM 4YHCIE C MPUMEHEHHEM
rpadu4ecKux METOJ0B W  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCIEIOBaTh COBMECTHBIE HAOMIOACHUS C TOMOINBIO JUarpamm

paccenBaHus U JIMHEWHOU perpeccuu




YMeHue OIepupoBaTh IOHATUSAMHU: CIyYalHBIA OIBIT M CIIy4ailHOE
COOBITHE, BEPOSITHOCTh CIyYalHOrO COOBITUS; YMEHHUE BBIYUCIIATH
BEPOSTHOCTh C HCIIOJIB30BaHUEM TIpadUUecKuX METOJIOB; MPUMEHSThH
(GopMyJbl CIIOKEHUS] M YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJIHON
BEPOSATHOCTH, (popmyny bepHyium, komOuHATOpHBIE (PaKTHl U (HOPMYJIBI;
OLICHUBATb BEPOATHOCTH pEabHBIX COOBITUH; YMEHHE OIEepHUpPOBATH
HNOHATUSIMM:  CIy4yailHass BEJIWYMHA, pacCIpeleleHUe BEpPOATHOCTEM,
MaTEMaTHYECKOE OKUIAHUE, IUCIEPCHS M CTaHJApTHOE OTKIOHECHHE
CIlydaliHOW  BEJIMYMHBI, (QYHKIHMHM paclpeleNeHuss W  IUIOTHOCTH
PaBHOMEPHOIr'0, II0KA3aTEJIbHOTO W HOPMAaJbHOIO PAaCIpPElEICHUN;
YMEHHE UCHOJIb30BaTh CBOMCTBA M3YyYEHHBIX pacOpelesieHud Juis
peleHus 3ajay; 3HAKOMCTBO C IOHATHSAMM: 3aKOH OOJIBIIMX 4YHCET,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAHUM; YMEHHE NPUBOAUTH IHPUMEPHI
IPOSIBJICHUS 3aKOHA OOJBIIMX YHMCEI B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COYETAHNE, IEPECTAHOBKA,
YUCIO COYETAaHMWH, YMCIO IepecTaHOBOK; OumHOM HploToHa; ymeHue
IPUMEHSTh KOMOMHATOPHBIE (PAKThI M PACCYXKACHUS JJIs PELLECHUS 3a/1ay;
OLICHUBATh BEPOATHOCTH peabHBIX COOBITHI; COCTaBIIATh

BEPOSITHOCTHYIO MOJIEIb U MHTEPIIPETUPOBATH MIOJYYECHHBIN PE3YNIbTAT

VYMeHue onepupoBaTh IOHATHUAMM: TOYKA, MpsAMas, IIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YIVIA, IUIOCKMH yToOI,
JBYI'PAaHHBIA YIoJl, TPEXTPaHHBIM YIroOJI, CKPEIIMBAIOLIUECS IPSMBIE,
MapaJuIeJIbHOCTh U NEPHEHAUKYJIAPHOCTD MPSAMBIX U IUIOCKOCTEH, YroJl
MEXAY MNPSMBIMH, YTrOJI MEXKIy NPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IIJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU [0 IUIOCKOCTHU, PACCTOSHUE MEXKIY
MIPSAMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMM; YMEHUE UCIIOIb30BATh IPH
pelIeHNH 3aJad U3yueHHbIE (PAKTHI M TEOpEeMbl IJIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIEro MHpa; CTPOUTH
MaTE€MaTU4YeCKUEe MOJEIM C IOMOIUBI) T€OMETPUYECKUX IOHATHU H

BCJIMYHMH, PCIIAaTh CBA3AHHBIC C HUMHW NPAKTUYCCKHUEC 3a1a4n
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YMeHue onepupoBaTh MOHITUSMU: IUIOMAAL GUTYpPBI, 00BEM (QUTYDBI,
MHOTOTPaHHMK, MPAaBUIbHBI MHOTOTPaHHMK, CEYEHHNE MHOIOI'DAaHHUKA,
Ky0, mapajuienenunen, Npu3Ma, HUpaMuaa, (urypa U MOBEPXHOCTH
BpallleHHs, UWIMHApP, KOHYC, map, cdepa, Miomaas cepbl, IIomanb
MOBEPXHOCTU NHMpaMM[bl, NMPU3MBI, KOHycCa, ILMINHApa, 00BEM KyoOa,

NpsAMOYITOJILHOTO HapaJuICICiuieaa, nupamMuabl, NpPU3MbI, HUIAHApPA,




KOHYyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUCHHUS KOHyCa U IMIUHIpA,
napajulellbHble OCH WM OCHOBAaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacamomascs cepbl, HUIMHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (QUTYPHI M OBEPXHOCTH
BpAILCHUS, UX CEUEHUS], B TOM YHCIIE C TIOMOIIBIO 3JIE€KTPOHHBIX CPE/ICTB;
yYMEHHE NMPUMEHATh CBOMCTBA r€OMETPUYECKUX (DUTYP, CAMOCTOSTEIHHO
(bopMyIHpOBATH OINpEEICHUS] H3YyYaeMbIX (UTyp, BBABUTaTh THIIOTE3bI
0 CBOICTBaxX M NpPU3HAKaX I'€OMETPUYECKUX (Uryp, 0OOCHOBBIBATH HIIH
OlpoBepraTh MX; YMEHHE MPOBOAWUTH Kiaccuukanuioo ¢uryp mno
Pa3IUYHBIM TIPU3HAKAM, BBIIOIHATH HEOOXOIUMBIC JOMOJHHUTEIBHBIC

MOCTPOCHUS

11

12

13

YMeHue omnepupoBaTh HOHATHUSMH: JBH)KEHHE B TIPOCTPAHCTBE,
napajuielIbHbI MIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TmpeoOpa3oBaHue Moa00UsA, TMOAOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHbIC W TOJO0HBIE (PUTYpHI, B TOM YHCJE B MPHUPOJIE,
HCKYCCTBE, apPXUTEKTYpPE; HCIOIH30BATh T€OMETPUYECKHE OTHOIICHHS
OpU PEIICHWU 3a/la4; HAXOJUTh TEOMETPUYCCKHE BEIMYHMHBI (JITMHA,
yroj, IJIomaab, O0BEM) TpPHU peHIeHUW 3a7a4 U3 JPYTUX y4eOHBIX
NPEIMETOB U U3 PealbHOM KU3HU; YMEHHE BBIYUCIATh T€OMETPUYECKHE
BEJIMYMHBI (JJIMHA, YTOJ, IUIOMAab, OOBEM, IUIOMAAbh MOBEPXHOCTH),
UCMONb3Yys M3y4YeHHBbIe (DOpPMYNBI M METOJbI, B TOM YHCIE: IJIOMIAb
MOBEPXHOCTH MHUPAMHUIBI, TIPU3MBI, KOHYCa, IWIMHAPA, TUIOMAIb ChEPHI;
00bEM Ky0Oa, NMPsIMOYTOJIBHOTO MapajulesienuIesa, MUpaMuibl, MPU3MBI,
ITMHIpA, KOHYyCa, IIapa; YMEHHWE HaXOIUTh OTHOIIEHHE OOBEMOB

noJ00HBIX (uryp

YMeHue onepupoBaTh NOHIATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOU3BEICHHE BEKTOpa Ha YHCIIO, PA3OkKEHHE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TMPOU3BEJCHUE, BEKTOPHOE MPOM3BEACHUE, YIOJ MEKIY
BEKTOPAaMHU; YMEHHUE UCIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METO]
JUIS pElICHUs] TEeOMETPHYECKHX 3alad W 3a1ad  JAPYruX ydeOHBIX
MPEIMETOB

YMeHne BBIOMpATh TOAXOASAIIMN METOA JUIsl pEHIeHHs 3a7adu,
MOHUMAaHHE 3HAYUMOCTH MAaTeMaTUKU B HW3YYEHUU NPUPOAHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHUH; YMEHHE paclo3HaBaTh

MMPOSABJICHUC 3aKOHOB MATCMATHUKH B HCKYCCTBC, YMCHHC IIPUBOJUTH




IIpUMEPBl  MAaTEMaTUYECKUX OTKPBITUHA POCCUHCKOM H  MHUPOBOU

MaTeMaTH4YeCKOM HayKH




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

Koa
1 Uuncna 1 BEIUKUCICHUS
1.1 HarypanbsHble 1 nenbie yucina. [Ipu3Haku 1eTMMOCTH LEIbIX YnCel
1o Panmonaneubie  uncna. OOBIKHOBEHHBIE U JCCSITHYHBIC JIPOOH, TIPOIEHTHI,
' OCCKOHEYHBIC MTEPUOJIUUCCKHUE TPOOH
13 ApudmeTnueckuii KOpeHb HaTypaibHOU cTemneHu. JlelicTBus ¢ apudmMeTnyecKumMu
' KOPHSIMU HAaTypaJIbHON CTENIEHU
14 Crenens ¢ 1enbIM 1okazatesneMm. CTeneHb ¢ palMoHalbHBIM Moka3areneM. CBoICTBa
' CTEIICHU
15 CuHyC, KOCHHYC M TAaHIE€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTaHI€HC YHCIOBOTO apryMEHTa
1.6 Jlorapudwm yucina. JlecaTHaHbIC M HATYPATBHBIC JIOTApU(HMBI
HevictButenbHple  4ucia. ApudMeTHYECKHE OINepalud C JeHCTBUTEITbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIa OKPYTJICHHUS, IPUKUIKA U OI[CHKA
pe3yyibTaTa BIYUCICHUI
1.8 [TpeoOpazoBaHue BbIpaKEHHIA
1.9 KommnexkcHbie unciia
2 YpaBHEHHUS 1 HEpABEHCTBA
2.1 [{enbie 1 IPOOHO-pALIMOHANBHBIE YPAaBHEHHS
2.2 Hppanuonaibublie ypaBHEHUS
2.3 TpuroHomeTpruecKkue ypaBHEHHs
2.4 [ToxazarenbHbIe U TOTapU(PMUUECKHE YPaBHEHUS
2.5 [{enpie 1 poOHO-palMOHATFHEIE HEPABEHCTBA
2.6 NppannoHanbHble HEPABEHCTBA
2.7 [TokazarenbHble U TOTapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTprudecKkue HEPABEHCTBA
2.9 CucTtembl 1 COBOKYITHOCTH YPaBHEHUM U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cuctemsl TMHEWHBIX ypaBHEHUN. OnpeennTenb MaTpULIbl




3 @yHKUUHU U TpapUKu
31 Oynkuus, crnocoObl 3amanust (pyHkouu. I'padpuk Gynkumu. Bzanmuo oOpaTHBIE
' ¢yHkuuu. YétHele 1 HeuéTHble GyHKUMU. [lepuoguueckue GpyHKIuMn
OOnacte omnpeneneHUs W MHOXECTBO 3HaueHul @ynkuuu. Hymm ¢yHkuun.
32 [IpomMeXyTKM  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIMH.
' Makcumymbl ¥ MHUHUMYMBI (QyHKuuu. HauOosnblnee M HauMmeHblllee 3HA4YEHUE
(GYHKIHU Ha TPOMEKYTKE
33 Crenennass (yHKIMS C HaTypaJdbHbIM W IeNbIM Tokazartenem. EE cBoiictBa u
' rpaduk. CBoiicTBa U TpaduK KOPHS 1-Ol CTEIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOMCTBA U rpaduKH
3.5 [Noka3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
36 Touku paspbiBa. AcuMmnTorel TpadukoB ¢GyHKnmid. CBoHcTBa  (yHKIHIA,
' HEMpEepbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEI0BATEILHOCTEH
3.8 Apudmerndeckas 1 reomeTpudeckas nporpeccur. @opmyiia CI0XXKHBIX POLIEHTOB
4 Hauana maremMaTHueckoro aHajimza
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE 37IEMEHTAPHBIX QYHKIUI
[Ipumenenne npPOU3BOJHOW K HCCIEAOBaHUIO (YHKIUMH Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HanOosbIIero 1 HaMMEHbIIEro 3HaYeHHUs (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobOpasnas. UnTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy HajJ MHOKecTBamu. J(uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTuCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMBIE U TNTOCKOCTH B MTPOCTPAHCTBE
7.3 MHOrorpaHHUKH
7.4 Tena v MOBEpXHOCTU BpaIllCHUS




7.5

KOOp[[I/IHaTBI H BCKTOPLI




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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