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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma mo yueOHOMy mpeamery «MaremMaTHKa» Ha YpOBHE
OCHOBHOTI'0 00111er0 00pa30BaHMsI COCTABJIEHA HA OCHOBE CJIETYIOIINX HOPMATUBHBIX
JIOKYMEHTOB:

o ®denepanpHOro 3akoHa oT 29 aexadbpst 2012 r. Ne 273-03 "O6 0obpa3oBaHuM B
Poccuiickoit @enepanun';

®enepanbHoro 3akoHa oT 24.09.2022 Ne 371-03 "O BHeCEHUM H3MEHEHUU B
denepanbHbi 3akoH "O0 oOpazoBanuu B Poccuiickoit denepanun" u crathio 1
®enepanpHoro 3akoHa "OO o0s3artenbHBIX TpeOoBaHUsIX B Poccuiickoit
Oenepanun';

¢ [lopsinka  pa3paboTku ©  yTBEepXkACHUS  (elepalibHbIX  OCHOBHBIX
o0mieo0pa3oBaTeNbHBIX MPOTPAMM, YTBEP)KIACHHBIM TMIPHKa30M MUHUCTEPCTBA
npoceemienust Poccuiickoit ®enepaumu ot 30 cenTabps 2022 1. Ne874
(3apeructpupoBan MunuctepctBoM roctuiinn Poccuiickoit denepauun 2 HOSOPs
2022 r., peructpauronsbiii Ne 70809);

o [Topsinka opraHu3anv U OCYIIECTBICHUS 00pa30BaTEIbHOU AEATEIbHOCTH
M0 OCHOBHBIM 00II€00pa3oBaTeIbHBIM IporpaMMaM — 00pa30oBaTebHBIM
mporpaMmaM HadalbHOTO OOIIEr0, OCHOBHOTO OOINET0 M CPEIHEro OOIIero
oOpa3oBaHus, YTBEPKAESHHBIM ITprukazoM MunnpocpemieHus ot 22.03.2021 Ne 115;
o IIpukaz MunucrepctBa mnpocsemeHnuss Poccuiickonn ®enepauun 0T
18.05.2023 Ne 371 “O0 ytBepkaeHuu deaepanbHoi 00pa3oBaTeIbLHOM MPOTrpaMMBI
cpennero obiero oopazosanus’ (3apeructpupoBan 12.07.2023 Ne 74228) (nanee —
®OIT COO);

o denepanbHBIX TOCYIAPCTBEHHBIX 00pA30BATENbHBIX CTaHAAPTOB CPETHETrO
oOmiero oOpa3oBaHMsl, YTBEPKICHHBIX MPUKa30M MUHHUCTEpCTBA 0O0pa30BaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 1. Ne 413, ¢ u3MeHEHUsIMH,
BHECEHHBIMU TMpUKa3aMu MuHucTepcTBa 00pa3oBaHUs W Hayku Poccuiickoi
®enepanuu ot 29 nexadbps 2014 r. Ne 1645, ot 31 mexabps 2015 . Ne 1578, ot 29
utorst 2017 . Ne 613, ot 24 centsops 2020 r. Ne 519, or 11 nmexabps 2020 r.
No712, ot 12 aBrycta 2022 1. Ne 732 (nanee — ®I'OC COO);

o [Tpuka3z MunucrepctBa npocserieHus: PO ot 4 oxradps 2023 r. Ne 738 "O6
yTBEPKJIEHUU (heepaIbHOTO TIEPEUHsI AJICKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOMYIICHHBIX K HMCIHOJIb30BAHUIO MPH PEANU3ALNN HMEIOLIUX TOCY/IapCTBEHHYIO
aKKpeIuTalri 00pa3oBaTeNbHBIX MPOrPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO
o01ero, cpenHero oomero oopazoBanus"

PabGouass mporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOr0 ypOBHS JUIs
oOyuaromuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCyJIJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPEIHETo O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUW, TNPEABSIBISIEMBIX K
MaTeMaTH4eCKOMY OOpa3oBaHUIO, M TPATUIUA POCCUUCKOrO 0Opa3oBaHUSI.
Peanuzanusi mporpamMmbl o0ecrieunBaeT OBIaJCHUE KIIFOYEBBIMU KOMIIETEHIIMSIMH,
COCTABJISIIOIIMMH OCHOBY JIJISI CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0O0pa3oBaHUS,



IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHS
JUYHOCTU O0YyHarOIIUXCS.
BaxxHocTh ydeOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero

oOpa3oBaHMsI OOYCJIOBJIEHA NPAKTHUYECKON 3HAYMMOCTBIO METANpPEeIMETHBIX H
IPEeIMETHBIX PE3yJIbTAaTOB OOYYEHHUS T€OMETPUM B HANPAaBICHUH JIMYHOCTHOTO
pa3BuUTUsl OO0ydYarommxcs, (QOpMHUpPOBaHUS (PYHKIMOHATHHOH MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yU€HUs JIPYrUX Y4eOHbIX IUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUIBHBIX IIPEACTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATBHOIO M HUACAIBHOIO, XapakTepe OTPAKECHUS
MaTeMaTUYECKOW HAYKOH SIBJIEHUU U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CHCTEME HayK U POJIM MAaTEMaTUYECKOTO MOJEINPOBaHUS B HAYyYHOM ITO3HAHNUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOI'O MUPOBO33PEHUS yUaIllUXCsl, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOOUMBIX MJIi aJalTallud B COBPEMEHHOM
o01iecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, TaKk Kak OOECleuYrBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOU HAIPABIEHHOCTH, TAK U TYMaHUTaPHOM.

Jlornyeckoe MbllUIeHHE, (OopMUpyEMOEe MpU U3YYEHUH OOYYAIOIIUMUCS
MNOHSATUHUHBIX OCHOB T€OMETPHUH U MIOCTPOCHUH LIETIOYKU JIOTUYECKUX YTBEPKIACHUIN
B XOJI€¢ pELIECHUs] T'€OMETPUYECKUX 3a/Jad, YMEHHE BBIJBUraTh U OIPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCA IPU PEIICHHHM 3a7a4 €CTECTBEHHO-
HAyYHOTO LIMKJIA, B YACTHOCTHU U3 Kypca (PU3HUKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AEATENbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU M
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMalIbHOrO ObiTHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0O MHPA, YCIOBHE YCIEHUIHOIO MO3HAHUS M AKTHBHOIO
npeoOpa3oBaHusl  JACUCTBUTEIBHOCTH.  OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 0ObEUHSET pa3Hble BUIbI yUEOHOU U TPYIOBOM NE€ATEIbHOCTH, SBIIAETCS
OJTHUM H3 TpOo(EeCcCCHOHATBPHO BAXHBIX KayecTB, IMOATOMY akTyalbHa 3ajaya
dopMupoBaHUs y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
pPa3HOBUIHOCTH OOpA3HOTO MBIIUIEHHUS — CYLIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOW AEATEIHLHOCTH 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHus mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHus — 00I11e00pa3oBaTeibHOE W OOIIEKYJIbTYpPHOE pPa3BUTHE
oOyuaroluxcs yepe3 ooecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUS
CUCTEMATUYECKUX TEOMETPUYECKUX 3HAHUW U  JEUCTBUM, CHEIUPUIHBIX
r€OMETPUH, BO3MOXKHOCTM  YCHEUIHOTO  MPOJIOJDKEHHUs  00pa3oBaHMs IO
CHEIUATBHOCTAM, HE CBSI3aHHBIM C MPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE IpeIHA3HA4YeHa MJis
oOy4aroluxcs CpeHeN LIKOJIbI, HE MCIBITHIBABLUINX 3HAYUTENBHBIX 3aTpPyIHEHUI



Ha YPOBHE OCHOBHOTO 00miero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0©a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIIE MAaTEMAaTHIECKUE YMEHUS, CBI3aHHBIC CO
cnenuuKol TeOMETPUN U HEOOXOAUMBIC TSl )KM3HA B COBPEMEHHOM OOITIECTRBE.
Kpome 3Toro, oHM UMEIOT BO3MOXHOCTh U3yYUTh T€OMETPHUIO 00Jiee rTyOoKO, €CITu
B JlaJbHEHIIEM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPUYECKUX 3HAHUSAX B
poecCHOHANTEHOM eI TEIIEHOCTH.

JlocTikeHne 1eTd  OCBOCHHSI TMPOTPaMMBl  00ECIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIIUX 3ajay. [lpuopuTeTHBIMU 3aJayaMH  OCBOEHHUS  Kypca
«I"'eometpun» Ha 6a3oBoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHHe TMpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHKE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE NMPEACTABICHUS O MHOTOTPAHHUKAX M TeJIaX BpaIeHUs KaKk
O BRXHEUIMUX MAaTEMATHYCCKHUX MOJCISX, MO3BOJIIONINX OMKCHIBATh U
M3yJaTh pa3HbIC SBJICHUS OKPY)KAIOIIETO MUPA;

e (dopmupoBaHHEe YyMEHHUS paclo3HaBaTb Ha YepTekax, MOJEIAX U B
peaIbHOM MHPE MHOTOTPAHHUKH U Tella BpaIleHUS;

® OBJAJICHHE METOJAaMU PEIICHUS 33]a4 Ha MOCTPOCHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHWE YMCHHUS OINEPUPOBATh OCHOBHBIMU TOHATHSIMH O
MHOTOTpAaHHHUKAX M TeJaX BPAIIECHUS U UX OCHOBHBIMHU CBONCTBAMU;

® OBJAJCHWEC QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THIIOB  3ajad,
dbopMHpOBaHWE YMEHHUS MPOBOIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJI¢ PEIIEeHUsS CTEPEOMETPUUYECKUX 3a7ad U 3a1ad C
MPAKTUYECKUM COJIEP>KaHUEM;

® pPa3BUTHE WHTEIUICKTYAIbHBIX M TBOPUYCCKUX CIIOCOOHOCTEH 00yUarOmnXCs,
MO3HABATEIILHON aKTUBHOCTH, MCCIICIOBATEILCKUX YMECHHUH, KPUTUYHOCTH
MBIIIJICHUS;

e (opmupoBaHue PYHKITMOHATILHON TPAaMOTHOCTH, PEJIEBAHTHON T€OMETPHH:
yYMEHUE PACIIO3HABATh MPOSBICHUS] TEOMETPUUECKHUX MOHSATHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B peajbHBbIX KU3HEHHBIX CUTYAIUSAX M MPU NU3YUCHHUH
JIPYrUX  y4eOHBIX  MPEAMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYJIUPOBATH UX HA S3bIKE T€OMETPUU U CO3/1aBaTh
TrCOMETPUYCCKAE MOJICIH, TPUMCHITh OCBOCHHBIH TI'€OMETPHUYCCKHM
anmapar i1 pemieHusT  MPaKTUKO-OPHUEHTHUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OLICHUBATH TIOJyUYCHHBIE PE3YJIbTATHI.

OTnMMYUTETEHON OCOOCHHOCTHIO MPOTPaAMMBI SBISICTCS BKIIIOUEHHE B KypC
CTEPEOMETPHUH B HaYajIe €ro M3yYCHHs 3a/1a4, peIIaeMbIX Ha YPOBHE HHTYUTHBHOTO
MO3HAHUS, W OINPEACIEHHBIM 00pa3oM OpraHW30BaHHAas paboTa HajJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHHUS,



CTUMYJIUPYET NPOTEKAHUE UHTYUTHUBHBIX TPOLIECCOB, MOTUBUPYET K JaJIbHEUILIEMY
U3YUYEHUIO MIPEMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKUE 3HAHUSI UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IMPEIMETHO-
MPAKTUYECKOM JEATENbHOCTU. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNA Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IMPOBOJUTCS 3a CUET PELICHUS 3a7a4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0Opa3oB M 337a4y HAa OIEPUPOBAHUE IPOCTPAHCTBEHHBIMU
oOpazamu. Co3gaHue oOpa3a MPOBOJUTCA C OMNOPOM HA HATJAIHOCTh, a
OlepupoOBaHUE 00PA30M — B YCIOBHUSAX OTBICUEHUS! OT HATJIAIHOCTH, MBICJICHHOTO
M3MEHEHHUS €r0 UCXOAHOTO COJNIEPKAHMUS.

OcHOBHBIE copepxaTenbHble JUHUKM Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanaukn», «lIpssMble U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacnpenensercs He TOJIBKO 10 CoAepKaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha YpOBHE CPEAHET0 00IIeTo 00pa30BaHMUs.

Copnepxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM PE3YJIbTaTaM
OCBOCHHUs paboueil TMporpaMMmbl, pacHpeAciCHHBIM MO ToJiaM OO0ydYeHWUS,
CTPYKTYpUPOBAaHO TaKUM OO0pa3oM, 4YTOOBI OBJAJEHHUE TIE€OMETPUUYECKUMHU
HNOHATUSAMHU Y HAaBBIKAMM OCYILECTBIIUIOCH NIOCIIEIOBATEIBHO U MOCTYNATENIBHO, C
COOJII0JIEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOY4YalOIIMXCS, pacIIupsis U
yriayousist €€, o0pa3ysi IpOUYHblE MHO>KECTBEHHBIE CBSI3U.

Ha u3yueHnue reomerpuun oTBoaUTCs 2 yaca B Henenmo B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba rojga ooydenust - 102 yueOHbIX yaca.

COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHA  CTEpEOMETpUU. Toyka, npsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTUYECKOM TIOCTPOCHUU CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue IMpsMBIX B IMPOCTPAHCTBE: IIEpECEKaroluecs,
napajulelibHble W CKpeumuBarommecs npsmble. [lapamnmensHOCTh NpsAMBIX U
IUIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MApAJIICIBHOCTD TPEX MPAMBIX; MAPALICIBHOCTh MPSIMOM U IUIOCKOCTU. YIUIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMbIMH B IPOCTPAHCTBE.
[TapannenbHOCTh INIOCKOCTEN: NapajuIesIbHBIE IIJIOCKOCTH; CBOMCTBA MApaJIIEIbHBIX



wiockocteil. [Ipocreiinue npocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETpadp,
KyO, mapajuiesienuIie]; HOCTPOEHUE CEUEHHM.

[leprieHIUKYJISIPHOCTD NPSIMOM U TUIOCKOCTH: NEPNEHAUKYJIISIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, MpsAMBIC IAPAJUICIBHBIE W NEPIEHAUKYJSPHBIE K IUIOCKOCTH,
IPU3HAK NEPIEHAUKYJISAPHOCTH NPSAMOA M IUIOCKOCTH, TEOpeMa O IpsMOi
MEPIECHINKYJIIPHONW TUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOIO  yTJIA.
[lepnenauKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT IPAMOH J10 MIIOCKOCTH, IPOEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHIuKynsipHOCTb
IUIOCKOCTEW: NPU3HAK NEPIEHAUKYJSIPHOCTH JBYX ILIOCKOCTEM. Teopema o TpEx
MIEPIICHIUKYJIAPAX.

MHoOrorpaHHuKHU

[loHATHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHThI MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpaHHuka. Ilpusma: n-yronapHas
pU3Ma; TPAaHU U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL; OOKOBas U
MTOJTHAs ITOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMU/Ibl; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHKU: MOHATUE MPABUIBHOIO MHOTOTPAaHHMKA; NPAaBWIbHASA MpU3MaA U
IIpaBWIbHAS NHMPaMHJA; NPABUIbHAs TPEYrOJIbHAS NHpPaMHUIa W TNPABUIBHBIN
TeTpasap; KyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOIPAHHUKAX: OKTadp,
noneka’ip u ukocasap. CeueHust Mpu3Mbl M MUPAMHUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, IPSIMOI,
IJIOCKOCTU. DJIEMEHTHI CHMMETPHUU B TUPAMUJIAX, TAPAIIIETETUIIENAX, TPABUIIBHBIX
MHOT'OTPaHHHKAX.

Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: pE&Opa, JuaroHalv, YTJIbl.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJHOW TIOBEPXHOCTH MPSIMOU MPHU3MBI,
IO Ab OCHOBaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPsAMOi mpu3Msl. [ nomaas
OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH MNPABWIBHOW MHUPAMUJbI, TEOpeMa O
iowaan yceu€HHou nupamubl. [lonsitue 06 006éme. OObEM TUpamMuabl, MPU3MBIL.

[Tonobubie Tena B mnpoctpaHcTBe. (COOTHOIICHHS MEXIY IUIOMIAJSMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tena Bpamenust
HuwmmHapuyeckas IIOBEPXHOCTb, oOpasyroiue HWIMHAPUYECKOU
MOBEPXHOCTH, OCh UWIUHAPUYECKON MNOBEpXHOCTU. LlunmHIap: OCHOBaHUS W



OOKOBasi TMOBEPXHOCTh, OOpasyrwmas W OCh, IUIOMAAb OOKOBOW W TOJHOU
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHOCTU. KOoHyC: oOCHOBaHUE U BepIlMHA, 00pa3yroIast
1 OCb; TIJIOIIA]Ib OOKOBOM 1 MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS U OOKOBas MOBEPXHOCTb.

Cdepa u map: 1meHTp, paguyc, ITAAMETpP; IJIOMAAL MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue cdepbl U TUIOCKOCTH; KacaTellbHasl IJIOCKOCTh K cdepe;
TI01Iaab Chephl.

N300pakeHue Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYyCA.

KoMOuHanuu e BpaleHrs 1 MHOTOTPAaHHUKOB. MHOTOIrpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAIIICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00béMe
NPsIMOYTOJIBHOTO Tapajuienenunena u ciaeActBuss u3 He€. OO0bEM UMIUMHApA,
KoHyca. O0BEM 11apa U mIomaab chepsl.

[longoOuble Tena B mpocTpaHcTBE. COOTHONICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMu MOAOOHBIX TE.

Ceuenus Mz Ipa (MapajuieabHO U MEPIIEHIUKYIISIPHO OCH), CEUCHUS KOHYCa
(mapasienbHOe OCHOBAHUIO U MIPOXOIAIIEe Yepe3 BEPIMHY), CEUSCHUS 11apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTy U B pocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTopa 1o TpéM HEKOMIUIaHAPHBIM
BekTopam. [lpaBwiio mapamienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHCHUEM TMIpaBUJl JCUCTBUUA C BekTopamu. lIpsAmoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopaunatel Bektopa. Ilpocreitmme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKaliipHOE TMPOU3BEIICHHE BEKTOPOB.
Brruncnenne yriioB Mexay NpsIMbIMHA M IUIOCKOCTAMHU. KoOpIMHATHO-BEKTOPHBIN
METOJ| IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

IHJTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOTPaMMbl Y4EOHOro mMpeaMeTa
«MaremaTuka» XapakTepu3yrTCs:

I'paknanckoe BocnMTaHUE:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKON TTO3UITUU 00YYaIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO WIEHAa POCCHHCKOro OOIIeCTBa, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBax (PYHKIIMOHUPOBAHUSI PA3TUYHBIX CTPYKTYp, SBJICHUH,



MpOIeNyp TpPakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHEM
B3aMMOJICCTBOBATh C COIMAIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIUSIMU ¥ HA3HAYCHUEM.

I[IaTpuoTHYeckoe BoCIUTAHME:

c(hOpPMHPOBAHHOCTHIO POCCUICKOM TpakIaHCKOW MJIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
HKOHOMUKHU.

JIyXOBHO-HPaBCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAaHHEM JyXOBHBIX LIEHHOCTEU POCCUICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHYECKOTO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JACSTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

JdcTeTnYecKoe BOCIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHPY, BKJIIOYash ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PELICHUI, PACCYKI€HUI; BOCOPUUMYHUBOCTHIO
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUJOB UCKYCCTBA.

DusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYCCKUE 3HAHUS B
MHTEpecax 3J0poBOro u 0€30macHoOro odpasa *u3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3/I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U
OTIIbIXa, peryJisipHas pu3nyeckasi akTUBHOCTH); (PU3UIECKOTO COBEPIIICHCTBOBAHUS,
MIPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIHLHON IEATETEHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM ILIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TpPOPECCHOHATLHON  NESITENIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit npodeccun U pealn30BbIBATH COOCTBEHHBIC >KW3HEHHBIC TUIaHBI,
FOTOBHOCTBIO U  CIIOCOOHOCTHIO K  MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTHYECKON HAIIPABICHHOCTH.

IKOJOTHYECKOe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBHIO DKOJOTUYECKOW KYJIbTYpPhl, MOHUMAaHUEM BIUSHUS
COITMATTbHO-?)KOHOMUYECKUX MPOIIECCOB Ha COCTOSTHUE MPUPOIHON M COLMATBHOM
Cpelbl, OCO3HaHWEM TJ00aTBFHOTO XapakTepa dSKOJOTHYECKUX  MPOoOJeMm;
OpHEHTalleld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM JJIS pelieHUs 3aaad B
00JIaCTH OKPY’KAIOIIECH CPeIbl, IJIAHUPOBAHHUS MTOCTYIKOB U OIIEHKU X BO3MOKHBIX
MOCJIEACTBUUN IJISI OKPYKAIOIIEN CPEBI.



IleHHOCTH HAYYHOT 0 IO3HAHMS:

c(OpPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OONICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW MesITeIbHOCTH, HTarloB e&
pa3BUTHS M 3HAYUMOCTH JJISI PA3BUTHUS UUBWIM3ALHH; OBJIAJACHUEM S3bIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJNbTYypOW KakK CpPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIATH MPOEKTHYID W HCCIEAOBATENBCKYIO AEATEIBHOCTD
VWHJVMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHIMU OellCTMEUAMU.
1)  VYuusepcanvnvie  nosmasamenwvuwvie  Oeiicmsus, — o0becneuugarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECco8 o0Oyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpYJCaAmwe2o  Mupda;  NpumMeHeHue  J102UHeCcKux,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).
ba3oBble jioruyeckue aeiicTBusl:
® BEBISBIATHh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUAX
OOBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMH, (OPMYIHPOBATH
OTIpEJICICHUs]  TOHSATUM; YCTAHABIMBATh CYIIECTBEHHBIM  MpPU3HAK
KJaccu(uKanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MPOBOJIMMOTO aHAJTN3A;

® BOCIpPUHUMATH, (HOPMYyIHUpPOBaTH W  MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

® BBISBIATH  MAaTEMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M |
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSIX;
npeayiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
e JenaTh BBIBOABI C HCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

® TIPOBOJWTH CaMOCTOSITCIIBHO J0Ka3aTeIbCTBA  MaTeMaTHYECCKUX
YTBEP)KICHUH (MIPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIIHIO,
NPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBL;



e BBIOMpATH CIOCOO perieHus y4eOHOUW 3agaun (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUS, BBIOMpPATh HaubOoJee NOAXOMAUUNA C YU4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabckue 1eHCTBUA:

® UCIIOJIb30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUN MHCTPYMEHT IMO3HAHMS;
dbopmyapoBaTh BOMPOCHI, (UKCHPYIOLIUE MPOTHUBOpPEUYUE, MpoOiIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

® IPOBOJUTH CaMOCTOSITEIILHO CILJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEl MaTeMaTHYeCKOro
O0OBbEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

® CaMOCTOSITENLHO (POpMyIMpOBaThH 0OOOIIEHUS 1 BBIBOJIBI 10 pe3ysibTaTaM
MPOBEJAEHHOTO0 HAOJIOJEHUS, MCCIIE0BaHuUs, OILCHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIICHUI;

® [POrHO3UPOBATH BO3MOKHOE Pa3BUTHUE IMPOIECCa, a TAKXKE BbIJBUIAThH
MPEANOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

® BBISBIATH JeOUIUTH HHGOPMAIINH, TAHHBIX, HEOOXOAUMBIX /I OTBETA Ha
BOIIPOC U JJIS PEILLICHUS 3a]1a4u;

e BpIOMpaTh HHQPOPMAIMIO W3  KHCTOYHHKOB  PA3JIMYHBIX  THUIIOB,
aHaJU3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(OPMAIIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpEICTABICHUS;

® CTPYKTYpUPOBaTh HH(POPMAIIHIO, MPEJCTABIATh €€ B Pa3IUYHBIX (HOopMax,
WJLTIOCTPUPOBATH TpadUuecKH;

® OLICHUBATh HaJEXKHOCTh uHdopmaruu o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2) VHhusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  00ecneyusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

OO0menne:

® BOCIPUHUMATH U POPMYIUPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSIMHU
U 1IeJIAMH OOIIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHHUS
B YCTHBIX U MUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHUS
3a/1a4d, KOMMEHTHUPOBATH MOJYYCHHBIN pe3yJIbTaT;

® B XOJIe 00CYXXJICHUS 3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CYK1aeMOM TEMBI,
npoOJieMbl, peraeMoi 3aJ1auu, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA MIOUCK
pElIEHUs; COMOCTABISATh CBOM CYXKICHHUS C CYXKICHUSMU JIPYyTUX
YYaCTHUKOB JHaora, OOHApYy»XUBAaTh pa3inyue W CXOJICTBO TMO3MWIIUN; B
KOpPPEKTHOU opme popMyTHpPOBaAThH pa3HOTIIACHSI, CBOM BO3PAYKEHMUS;



® TPEACTaBIATH  PE3yNbTaThl  pEIICHHUS  3aJadyd,  OKCIEPUMEHTa,

UCCJICTOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BHICTYTUICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CorpyanuvecrBo:

® TIOHMMATh M UCTIOJB30BATh MPEUMYIIECTBA KOMAHTHOW U UHIUBUAYATBHON
paboThl TMpU pENICHWH YYeOHBIX 3a/Jay; MPUHUMATH IIeIb COBMECTHOM
JESATEIIbHOCTH, IUTAHUPOBATh  OpPTaHW3aIlMI0 COBMECTHOH  paboTHI,
pacnpenensaTh BHABI pabOT, JOTOBAPUBATHCSA, OOCYXKIaTh MPOIECC U
pe3ynbTaT padoThl; 00001IaTh MHCHHS HECKOIBKUX JIFOCH;

® y4acTBOBaTh B IPYMMOBBIX PopMax paboThl (00CYKIeHHS, 0OOMEH MHEHHU,
«MO3TOBBIE IITYPMBD) W WHBIC); BBIMOJHITH CBOIO YacTh pabOThI W
KOOPJAMHHUPOBATH CBOM ICHCTBUS C IPYTHUMH YICHAMH KOMaH/IbI; OIICHUBATh
KayecTBO CBOEro BKJIaga B OOMMA MPOAYKT TIO KPUTEPHSIM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Vuueepcanvuvie pecynamugnsle Oeticmausi, 0b6ecneuusarom Gopmuposanue

CMBICTI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTIU.

Camoopranusamnus:

® COCTaBIATH IJIAH, AITOPUTM PEIICHHUS 33/1a4H, BEIOMPATh CIIOCO0 peIIeHUs
C Y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

® BIAJCTh HABBIKAMU TO3HABATEIbHOM pediaekcuu Kak OCO3HAHUS
COBEPIIIAEMbIX JEHCTBUNM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3ysbTara
pelIeHns MaTeMaTHIeCKON 3a1a4u;

® TPEIBUICTH TPYIAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH ITPH PELICHUH 3aa4H,
BHOCHTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJACHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pe3ylbTaTa LEId U YCIOBUSAM, OOBACHATH
MPUYUHBI JTOCTHKEHUS WIM HEIOCTIXKCHHS PEe3yJIbTaTOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATDBI
10 KITACC

OnepupoBaTh MOHATUAMU: TOUYKA, PAMasi, IIIOCKOCTb.



[IpUMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIMU: NAPATIIETBHOCTh U MEPIEHANKYIISIPHOCTD MPSMBIX
U IIJIOCKOCTEH.

KnaccugpuimpoBaTe B3aMMHOE pacCHOJIOKEHUE MPSAMBIX M IUIOCKOCTEW B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA yTOJ, FPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrIjla; JMHEWHBIA Yrojl ABYIPAaHHOIO YIJa; rpajaycHas mepa
JIBYTPAHHOTO yIJia.

OnepupoBaTh NOHATUSAMU: MHOTOI'DAHHHK, BBITYKJIBIM M HEBBITYKJIBIA
MHOTOIPaHHHUK, 3JIEMEHTHI MHOTOT'pPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHUKOB (IMpaMuia; MpU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIs
Kiaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemars 3a1aun Ha HaxOXKJAEHUE T€OMETPUUECKUX BEJIIMYMH MO 00pa3laM Hin
QITOPUTMaM, TPHUMEHSSI HW3BECTHBIC AHAJIUTUYECKHE METOAbl IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYUCIICHHE PACCTOSHHUNA MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a1aun Ha HaxOXKAEHUE T€OMETPUUYECKUX BEJIIMYMH MO 00pa3liaM Hin
QIrOPUTMaM, IPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUH
CTaHJAAPTHBIX MaTeMaTMYEeCKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIIMMUCS MPAMBIMH, MEXKIYy MNPIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Bbrancnsate 00bEMBI U IIIOLIAAM TOBEPXHOCTEH MHOTOIPaHHUKOB (MpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIIATH COOTHOLIEHHS MEX 1Y TUIOIIaAsIMUA
MOBEPXHOCTEHN, 00BEMaMU MOO0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHMMETpPUST B MPOCTPAHCTBE; LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
PUCYHKaX.



[TpumensTh reomeTpudeckue GakThl A PEIICHUs CTEPEOMETPHUUECKUX 3a]1ad,
MPENOoJIaraoIuX HECKOJIBKO IIAr0B PEIICHUS, €CIIH YCIOBUS MPUMEHEHUS 3adaHbl
B SIBHOH (opme.

[lpuMeHsTh mpoCTEWIME TPOTrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PEUICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpbl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpOJE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpuMeHsATH MONTydyeHHBbIE 3HAHMUA HA TPAKTHKE: aHAIM3UPOBATH pPeasbHbIC
CUTyallud M TIPUMEHATHh W3YYCHHBIC TOHSATHS B IPOLIECCE IIOWCKA PEIICHUs
MaTeMaTU4eCKd CQOPMYIMPOBAHHOW MPOOJIEMBbI, MOJEIMPOBATH PpeEalbHBIC
CUTyalldd Ha S3bIKE TEOMETPHH, HCCIEAOBAaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, armapara aareOpsl; perarb
PAKTUYECKUE 3a]1a4M, CBA3aHHbIC C HAXOKJCHIUEM I€OMETPUUECKHUX BEIHUYHUH.

11 KVIACC

OmneprpoBaTh MOHATHSAMH: WIMHIPUYECKAs TOBEPXHOCTh, OOpa3yrolne
WIMHIPUYECKON TOBEPXHOCTH; HUJIMHIP; KOHUUECKast IOBEPXHOCTb, 00pa3yIoLue
KOHUYECKOW OBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HAIMHIP, KOHYC, cdepa u map).

OOBSICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccuguimpoBaTs B3aMHOE paciojioKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBaHHE CErMEHTa, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbrancnsate  00BEMBI M IUIOMIAMM  TOBEPXHOCTEM TEN  BpallleHUs,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh NOHATHUSIMU: MHOTOTPAHHUK, BIIUCAHHBIN B CPEPY M OMTUCAHHBIH
okoJi0 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BbucnsTe COOTHOIICHHS] MEXIY IJIOMAASIMHI TMOBEPXHOCTEH M 00BbEMaMu
MOAOOHBIX TEI.

N300paxaTs u3yyaemMble (PUIypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: BuxI cBepxy, COOKy, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJCTaBICHHYIO Ha YepTekax U
pPHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.



BbIMONMHATE OEUCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOWCTBAMH OHU 00JIaJaI0T.

[IprMeHATh IPAaBUIIO NApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATUIAMU: JE€KAPTOBBI KOOPJAMHATHI B IPOCTPAHCTBE, BEKTOD,
MOAYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YIOJ MEXIY
BEKTOPAaMH, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

HaxonnuTe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPACKIa[bIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensTs reomeTpudeckue GakThl A1 PEIICHUS CTEPEOMETPHUUECKUX 3a]1a4,
IIPEAINOJIATa0INX HECKOIBKO 1IIar0B PELLIECHHUs], €CJIA YCIOBUSA IIPUMEHEHUS 3a/1aHbl
B sIBHOU (popme.

Pemate mpocrelmme reoMeTpuyecKue 3a1add Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemrarp 3amaum Ha [OKa3aTelbCTBO MATEMATHYECKUX OTHOLICHUM H
HaXO0XJI€HUE F€OMETPUUYECKUX BEJIMUYMH 0 00pa3laM WiId aJropuTMam, NpUMEHsIs
U3BECTHBIE METO/IbI IIPYU PELICHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a1ay.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpyMeHATH TOJTY4YEHHBIE 3HAHMUS HaA IIPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATb HM3YYEHHBIE TMOHATUSA B IPOLECCE ITOMCKA PEIICHHUS
MaTeMaTUYecKu CQOPMYIHPOBAHHON NPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallud Ha S3bIKE TE€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KounuecTBo yacos DJIEeKTPOHHbIE

(uudpossbie)
o0pa3oBaTe/ibH

Ne HaumeHnoBaHnue
n/  paszesioB U TeM Becer  Kourpoabn Ipakrnyeck

n NMporpamMMbl 0 ble padoThI ue padboTnbl
ble pecypchl

Bsenenue B
CTEPEOMETPHUIO

[IpsimMble n
IIJIOCKOCTH B
IIPOCTPAHCTBE. 12 1
ITapamiensHOCTB
MPSIMBIX U
IIJIOCKOCTEN
IIepnenqukymnspHoc
3 Tb MIPSIMBIX H 12
IIJIOCKOCTEN

Yrael Mexay
4 MPSIMBIMU U 10 1
IUIOCKOCTSIMHU

) MHororpaHHuKu 11 1

O0BEMBI
MHOT'OI'PaHHHKOB

[ToBTOpEHME:
7 CEUEeHUs, 4

PacCCTOAHUA U YTJIBI

OBIIEE KOJIMYECTBO
YACOB I10 68 4 0
[MPOT'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Tena BpameHus 12
OO0BEMBI TET 5
BekTopsl 1 KOOpAWHATHI B IIPOCTPAHCTBE 10
4 [ToBTOpeHME, 0000MIICHNE, 7 1
CUCTeMaTH3alusl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0
IMOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC
KosmnuecTBo yacos JJIeKTPOHHBIE
Ne Hara uugposeie
Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero u3ydyeHuss  o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIOCKOCTb,
npoctpaHcTBo. [IpaBuna
1 H§o6 z)KeHI/ISI Hapnc Kax: 1 bubmmorexa [JOK
p preyH L https://m.edsoo.ru/aecc77cd
M300pakeHUS TUIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTPE3Ka



https://m.edsoo.ru/aecc77cd

ITonsaTHA: nepecekaromuecs
IJIOCKOCTH, NEPECEKAIOLIUECS
IpsiMasi ¥ IIIOCKOCTh

bubmuoreka [JOK
https://m.edsoo.ru/2d8a9c99

ITonsaTna: nepecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIIUECS
npsamasd U mI0CKOCTb

bubmuoreka [JOK
https://m.edsoo.ru/db685e73

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha IPOCKIMOHHBIX
yepTexax

HauanbHbie cBeAeHUS O KY6C n

nUpamMuie, X pa3BEPTKU U MOJIEIH.

CeueHust MHOTOIPaHHUKOB

HavanwsHbie cBeneHus o kyoe u

MUpaMHIE, UX Pa3BEPTKU U MOJEIIH.

Ceuenns MHOT'OT'PpaHHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/a63959ed

bubmuorexa [JOK
https://m.edsoo.ru/b30dff38

bu6mmoreka [IOK
https://m.edsoo.ru/3d8ffd32

ITousiTe 06 aKCMOMAaTUYECKOM
MMOCTPOEHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

bu6mmoreka [IOK
https://m.edsoo.ru/Occ5c4fe

ITousitTre 06 aKCMOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

bu6mmoreka [IOK
https://m.edso00.ru/239c8ch4

ITousiTre 06 aKCMOMATUYECKOM
MTOCTPOCHUH CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH U
CJIEICTBUS U3 HUX

bu6mmorexa [IOK
https://m.edsoo.ru/65c6b106



https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106

IToHsATHE 00 AKCUOMATUYECKOM
MTOCTPOCHHUH CTEPEOMETPHUH:

bubmuoreka [JOK

10 AKCUOMBI CTEPEOMETPUU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3anMHOe pacnosnokeHue npsmsIx B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubmumoreka [IOK
MapajuiebHbIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psiMbIe
[TapamienpHOCTh IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
12 napajuiesibHbIE MPSIMBIE B bubamorexa LOK
https://m.eds00.ru/93ad36b3
MIPOCTPAHCTBE; MapalIeIbHOCTD
TpEX MPSAMBIX
[TapamienpHOCTh IPSIMBIX U
13 IJTOCKOCTEM B MTPOCTPAHCTBE: bubnuoteka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTI1Bl ¢ COHANpaBIEHHBIMU bubnmnorexa [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMHU B bubnmoreka [JOK
[IPOCTPAHCTBE https://m.edso0.ru/fe733862
16 Yron Mexay npsMbIMHU B bubnuorexa [JOK
IIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanmienbHOCTb MIOCKOCTEH: bubmuorexa [IOK
MapajuieIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamienbHbIX bubnnoreka [JOK

IJIOCKOCTEN

https://m.edsoo.ru/e504d656



https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656

[Ipocreiimume npocTpaHCTBEHHbIE

19 (buUryphl Ha TIOCKOCTH: TETPad BuGmorexa LIOK
P - TOTPASAP, https://m.eds00.ru/4a28dc02
Ky0, mapasiesIeuIe
bubmuoreka [JOK
2 IT i
0 OCTPOCHIE CeHetit https://m.eds00.ru/1d434dof
. bubnmoreka [JOK
21 HMoctpoenne cetenuit https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
29 "[IpsimMbIe ¥ TIJIOCKOCTH B bubnuorexa [JOK
npoctpaHctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSAMBIX U IUIOCKOCTEMR"
[TeprieHAMKYASAPHOCT NPAMOUN U
23 HJI(I))CKO(f[I/I'}II'Ie pneH UK IJ)M HBIC bubmmoreka LIOK
- TEPHCHINKYIIAD https://m.edsoo.ru/b19f6as5d
IpsIMble B IPOCTPAHCTBE
24 [Ipsimble napasuienbHbIEe U bubnuoreka [IOK
MEPIEHUKYISIPHBIE K ITIOCKOCTH https://m.edsoo.ru/0ac11c95
25 IIpsimble napasuienbHbIE U bubnuoreka [IOK
MEPIEHIUKYIISPHBIE K IIIIOCKOCTH https://m.eds00.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJIApHOCTH bubnnorexka [JOK
IIPSIMOM U INIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak neprneHuKyIspHOCTH bubnuorexa [IOK
MPSAMON U TJIOCKOCTH https://m.eds00.ru/79165d15
08 Teopema o npsmoit bubnuoreka [IOK
MEPIIEHAUKYISIPHOMN TIJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsimoit bubnuorexa [JOK
MEPIIEHAUKYISIPHOMN TIJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoi bubnmoreka [JOK

MEPIEeHIUKYISPHOM MII0CKOCTH

https://m.edsoo.ru/7d18834b



https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b

[lepnieHquKymsp U HAKJIOHHBIE:
paccTostHue OT TOYKHU 10 IIIOCKOCTH,

bubmuoreka [JOK

31
paccTosHuE OT MPSMOM 110 https://m.edso00.ru/33c477d3
IJI0CKOCTH
[lepnieHIUKYSIp ¥ HAKJIIOHHBIE:

32 paccTostHUE OT TOYKH JI0 IJIOCKOCTH, bubnmoreka [JOK
paccTosHue OT IPSAMOH J10 https://m.edsoo.ru/66fefadd
IJIOCKOCTH
[lepnieHIuKysIp ¥ HAKIIOHHBIE:

33 paccTosHuE OT TOYKH J0 MIIOCKOCTH, bubnuorexa [JOK
paccTosHUE OT MPSIMOM 110 https://m.edsoo.ru/a5b7b8e3
IJIOCKOCTH
[lepnieHIuKysIp ¥ HAKIIOHHBIE:

34 paccTostHuE OT TOYKH JI0 IIIOCKOCTH, bubnunoreka [JOK
paccToIHUE OT MPSIMOM 110 https://m.edsoo.ru/dbee22bc
IJI0CKOCTH

35 VYTIbl B IPOCTPAHCTBE: YrOJ MEXIY bubnmnorexa [JOK
MIPSIMOM M TUIOCKOCTBIO https://m.edso00.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, JMHEHHBIA Yroi bubnnoreka [JOK
JABYIPaHHOIO yIJia https://m.edsoo.ru/5fa0b3ce

37 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bubnnoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHIMKyYIApHOCTD MIOCKOCTEM:

38 IIPU3HAK IEPIEHIUKYIIPHOCTH bubmorexa [JOK

P p 4 yAp https://m.edsoo.ru/ec3e2da3
JIBYX TUIOCKOCTEH
[lepneHIMKYNIApHOCTD MIOCKOCTEM:
bubmuorexa [JOK
39 MIPU3HAK MEPIECHAUKYISIPHOCTH

JIBYX TIJIOCKOCTEU

https://m.edsoo.ru/ed9e2a8e



https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e

IlepneHIUKyYISIPHOCTD IIJIOCKOCTEM:

40 MPU3HAK NEPICHINKYIIPHOCTH bubmmorexa [JOK
g https://m.edsoo.ru/ba75dc57
JIBYX TUIOCKOCTEMH
41 TeopeMa 0 TpEX NepHeHANKYIIApax bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepHeHANKYIApax bubmmorexa [JOK
https://m.edso0.ru/52188a7d
43 Teopema o Tpéx nepneHAUKYISIPax bubmorexa LHOK
https://m.eds00.ru/9f246736
KonTponbHas pabota no Temam
44 "[leprieHIUKYASAPHOCTD NPAMBIX U bubnnoreka [JOK
mockocTeil" u "YTribel Mexay https://m.edsoo.ru/5b971ef3
MPSAMBIMU U TUIOCKOCTAMU"
[lonsiTEe MHOTOTrpaHHUKA,
OCHOBHBIE JIEMEHTHI
45 MHOT'OTPaHHUKA, BBIITYKJIBIE U bubnuorexa LIOK
https://m.edsoo.ru/2d24e873
HEBBITYKJIbIE MHOTOTPAaHHUKH;
pa3BEpPTKa MHOTOTPAaHHUKA
[Ipusma: N-yronbHas npu3Ma; rpaHu
46 U OCHOBAHUS IIPU3MBIL; IIpsiMast U bubnnoreka [JOK
HaKJIOHHAsl IPU3MBbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh PU3MBbI
47 [Tapannenenumnen, npaMOyTroJIbHBIN bubnuotexa [JOK
napajulelenuIe] U ero CBOUCTBa https://m.edso0.ru/8a7be683
[Mupamuna: N-yronbHas nupammuaa,
TPaHW U OCHOBAHWE TUPAMUJIBL;
bu6mmorexa [IOK
48 OOKOBas ¥ TIOJIHASI IOBEPXHOCTH

MIUPAMM/IbI; IPABUJIbHAS U
yCed€HHas MupamMuaa

https://m.edsoo.ru/fblcd0a5



https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/fb1cd0a5

49

50

HpaBI/IHBHBIe MHOI‘OI‘paHHI/IKI/I:
MIOHSATHUE MMPABUILHOTO
MHOTOIpaHHHKA; MPaBHIIbHAS
[pHU3Ma U MpaBUIIbHAS HPAMU/IA,;
[paBUJIbHAS TPEYroJbHAas MUPpaMuIa
Y TIPABWJILHBIA TETPAdP; KyO
[IpencraBiacHue 0 MPaBUILHBIX
MHOTOIpaHHHKaX: OKTadIp,
JOJEKadIp U MKOCAIP.

bubmuoreka [JOK
https://m.edsoo.ru/074c8865

bu6mmorexa [IOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETPHSI OTHOCUTEIILHO TOUYKH,
MPSAMOM, TIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NMUpaMUIaX,
napajieJenuneaax, NpaBUiIbHbIX
MHOT'OTPaHHUKAX

BrlunciieHue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa,
JIMaroHaju, yribl

bu6mmorexa [IOK
https://m.edsoo.ru/b9e777d9

bu6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTHU MPAMOM
MIPHU3MBI, IDIOMNIA b OCHOBAaHHH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

bu6mmoreka [IOK
https://m.edso00.ru/37d84157

54

[Tmomaas 60KOBOI MOBEPXHOCTH H
ITOBEPXHOCTH MTPABUIIBHOMN
MUPaMUJIBI, TEOPEMa O TUTOIIAIH
OOKOBOI TTOBEPXHOCTH YCEUEHHOMH
TUPAMUIBI

bu6mmorexa [IOK
https://m.edsoo.ru/5603e30b



https://m.edsoo.ru/074c8865
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

55 KonrponsHas pabora o Teme bubmumoreka [IOK
"MHuororpaHHuku" https://m.edso00.ru/a95f5c04
" bubnmoreka [JOK
%6 Housie 06 obpEme https://m.eds00.ru/7ad0020b
N bubnmoreka [JOK
S O0bEM mHpamie! https://m.eds00.ru/235171b3
N bubnuorexa [JOK
58 O0BEM mupamHE! https://m.edsoo.ru/f47dfefd
. bubmuoreka [JOK
59 O0BEM mupamHE! https://m.eds00.ru/79¢10312
. bubmuorexa [JOK
60 O0BEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubmuorexa [JOK
1
6 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubmuorexa [JOK
62 OOBEM mpu3MEI https://m.edso00.ru/1e053890
N bubnuotexa [JOK
63 OOBEM mpH3MEI https://m.eds00.ru/482d3f51
64 KonTponbhas pabota no teme bubnnorexka [JOK
"OO0BEMBI MHOTOTPaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHnue, 060061IeHNE
65 CUCTEMaTHU3aIMs 3HAHUMN. bubnmnoreka [JOK
[TocTpoenne ceuenuii B https://m.edso00.ru/098bedad
MHOTOTPaHHHKE
bubmuorexa [JOK
66 Hrorosas koRTpOsLHAA padoTa https://m.edsoo.ru/f7792ba9
IToBTOpenue, 00001IMIEHE
P - . bubnmoreka [JOK
67 CHUCTEMATH3AINI SHAHUN.

Brruncnenue yrioB: Mexay

https://m.edso0.ru/b9146bc0



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
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0

CKPEUIMBAIOIIUMHUCS MPSIMBIMH,
MEXy IPSAMOH U IIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

68

OBIIEE KOJIMYECTBO YACOB I10

[ToBTOpenue, 0600IICHNE

CHCTeMaTHu3alus 3HaHUH.

Boeluucnenue yrioB: Mexay
CKPEIIMBAIOIIMMUCS TPSIMBIMU, 1
MEXy NMPSAMOU U IIIOCKOCTHIO,

JBYTPAHHBIX YIJIOB, YIJIOB MEXIY
IUIOCKOCTSIMH

68

I[TPOTPAMME

bu6mmorexa [IOK
https://m.edsoo.ru/56765e8b



https://m.edsoo.ru/56765e8b

11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
NQ Tema ypoka Kourpoasusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
Cdepa u map: ueHTp, paaunyc,
1 JTUaMETp; TUIOIA/Ib TOBEPXHOCTH 1 bubmmorexa [JOK
https://m.edso00.ru/0341bc2b

chepsl
Bsaumnoe pacnonoxenue chepsl

5 1 TUIOCKOCTH; KacaTebHast 1 bu6mmoreka [IOK
IJIOCKOCTh K cepe; TIomaan https://m.edsoo.ru/bed12a43
chepnl

3 Nzobpaxenue cdepsl, mapa Ha 1 bubnuotexa [JOK
miockoctd. CedeHns mapa https://m.edsoo.ru/bc15f7f2
unuaapudeckas MIOBEPXHOCTD,

4 00pa3yromue MUINHIPUIECKOM 1 bubnunorexa [JOK
MMOBEPXHOCTH, OCh https://m.edso00.ru/6054b8c1
[IUTHHIPAYECKON TTIOBEPXHOCTH
[{unuHIp: ocHOBaHMS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnmoreka [JOK
TJI0MIA s OOKOBOW U MOJTHOU https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300paxkenne nunuHapa Ha
iockocTH. Pa3sépTka mumuHapa.

6 CeueHust IMHIIPA (TUTOCKOCTBIO, 1 bubnmoreka [JOK

napasulebHON WIn
MEePIECHANKYIISIPHON OCH
HUJTUHIPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBEpXHOCTB,
o0pasyronye KOHUYECKOn

bubmuoreka [JOK

-
MOBEPXHOCTH, OCh U BEPILIMHA https://m.edsoo.ru/c94ba09b
KOHHYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue U BepIMHa,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmoreia LOK

Pasyre % https://m.eds00.ru/897dd3b2
OOKOBOM M IMOJTHOM MMOBEPXHOCTH
VYceu€HHblii KOHYC: 00pa3 ue u

9 BBICOTA; OCHOBaIZI/ISI u goxzf;: bubmorexa HOK
’ https://m.edso0.ru/1468bab3

MMOBEPXHOCTh
N306paxeHne koHyca Ha
mIockocTu. Pa3Béprka konyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnnoreka [JOK
rapasuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, TPOXOSIIEH Yepe3
BEPILUHY)

11 KombOunanus ten Bparienus u bu6mmoreka [JOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, ONMCaHHbIN

12 oko1o cepsr; chepa, BuCaHHAS B bubnmoreka [JOK
MHOT'OT'PaHHUK WIIHA B TEJIO https://m.eds00.ru/0b136158
BpaIeHus

13 [Tonsatue 06 00bEMe. OCHOBHBIC bu6mmorexa [IOK
CBOICTBAa 00BEMOB Tell https://m.edso00.ru/26a03fb7

bu6mmorexa [IOK

14 O061é

PEM HIHHAPa, KOHyCa https://m.edso00.ru/5513d87b

15 O06BEéM mapa u miomaas cheps bubmmorexa LIOK

https://m.edsoo.ru/d189bde?2



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
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https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
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https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

[TomoOHbBIE TeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXTY TUIOMIAIAMH

bubmuoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMHU https://m.edso00.ru/810cfleb
IMOAOOHBIX TEN
KonTtponbHas pabora mo Temam
17 "Tena Bpamenusa" u "O0ObeEMBI bubnnorexa [IOK
" P https://m.edsoo.ru/4a33a8ab
TN
18 Bekrop Ha Mm10CKOCTH U B bubnuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cro)xeHne 1 BEIUUTAHUE BEKTOPOB bubmorexa LIOK
p https://m.edsoo.ru/23f4f089
20 VYMHOKEHHE BEKTOPA HA YUCIIO bubmorexa LIOK
p https://m.edsoo.ru/dee379eb
Pa3znoxxeHne BekTopa 1o Tpém
21 HEKOMIITIAaHAPHBIM BEKTOPAM bubmorexa LOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenumnena
Penrenne 3a1a4, CBsI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUII JEUCTBUH C bubmnorexa [IOK
p p a https://m.edso0.ru/5a827900
BEKTOPaMH
KoopanHaTHO-BEKTOPHBIA METO
23 o I/IpiI_HCHI/II/I TCOMG”E HYECKUX ! bubmmorexa [TOK
pHp p https://m.edsoo.ru/d3alfe30
3amaq
IIpssMmoyronbHas cucrtema
KOOPJIMHAT B IIPOCTPAHCTBE.
P POCEP Bu6mmorexa [IOK
24 Koopaunats! BekTopa.

IIpocreiimme 3a1auu B
KOOpJAMHATAX

https://m.edso0.ru/48db7058



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058

Yrois Mexay BEKTOPaMH.

bubmuoreka [JOK

2> Cranproe nponseesetie https://m.edsoo.ru/725effca
BEKTOPOB

26 Brrunciienue yriioB Mexay bubnunoreka [HOK
IPSIMBIMH U TUIOCKOCTSAMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOPIMHATHI B bubmorexa HOK

" https://m.edsoo.ru/77c22fc5

IIPOCTPAHCTBE
IToBTOpEHME, 0000IICHUE 1

08 CHUCTEeMaTHU3alus 3HaHU. bu6mmorexa [IOK
OcHoBHbIe GUTYpHI, HaKTHI, https://m.edso0.ru/1780ba5d
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpEHME, 0000IICHUE 1

29 cUcTEeMaTU3alusa 3HaHUMN. bubnnorexka [JOK
OcHoBHBIE QUTYPBI, HAKTHI, https://m.edsoo.ru/078cd184
TEOpEMBI Kypca IIIaHUMETPUU
[ToBTOpenue, o6o0IIEHNE U

30 CUCTEMAaTH3alysl 3HaHUH. 3a1a4un bubnnorexka [JOK
IJIAHUMETPUHU U METObI UX https://m.edso00.ru/7491efe0
peleHus
[ToBTOpenwme, 0600IIEHNE 1

31 cHUCTeMaTH3alus 3HaHUI. 3a/1a4n bubnuorexa [JOK
IIJIAHUMETPUU U METObI UX https://m.edsoo.ru/4dffda97
peleHus
[ToBTOpenme, 0600IIEHNE 1

32 cHUCTeMaTU3alus 3HaHU. bubnuotexa [JOK

OcHoBHbIE GUTYPHI, (PaKTHI,
TEOPEMBI Kypca CTePEOMETPHH

https://m.edsoo.ru/74b2ad91
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33

34

HtoroBast KoHTpoJIbHAs paboTa

[ToBTOpEeHME, 0600IICHUE U
CHCTEMAaTH3aLNs 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/ec24dfc?

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

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

34
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE

OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

* Maremaruka. ['eomerpus, 11 kimace/ Mepansak A.I'., Homuposckuii [I.A., [Tononckuii B.b.,
Sxup M.C.; nox penaknueit [lomonbckoro B.E., O0mecTBo ¢ orpaHudeHHOM
oTBeTcTBeHHOCTHIO M3natenbckuii nenTp «BEHTAHA-I'PA®y»; AkurionepHoe 00IIECTBO
«3marensctBO «lIpocBemenune»

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

- Maremaruka. ['eomerpust, 11 kimacc/ Mepsnsk A.I'., Homuposckuii JI.A., ITononckwuii B.b.,
Sxup M.C.; nox penaknueit [lomonbckoro B.E., O0mecTBo ¢ orpaHunYeHHOM
oTBeTCTBeHHOCTHIO M3natenbckuii ieHTp «BEHTAHA-I'PA®y»; AkiirionepHOE 00IIECTBO
«M3narenscTBO «IIpocBemenue»

- Mertoauueckoe nocodue "['eomerpus. basossiit yposens. 10 kmacc” (aBT. A. I'. Mep3nsk, /.
A. Homuposckuii, B. M. [1onsikos;

oz pex. B. E. Ilogonbsckoro
HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

- OOpazoBarenbHbIN HHTEpPHET-pecype AKmacc;
- MDBO - undpoBoii 06pa3oBaTeIbHBIN pecypc.

KOHTPOJIBHO UBMEPUTEJIBHBIE MATEPUAJIbBI

Bapuanr 1
Yacmp 1 B, -
1 1 A D |
1. B npsmoyromsrom mapamnenerumene ABCDA1E1C1D yspecrro, Dpmmnms A
qro DDy = 1. CD =2 AD = 2. Haiinure nnuny

ayUaroHaiau CA I A D



[ [ ——

2. HaiiguTe muomanas 60KOBOM MOBEPXHOCTH MPABUIIBHOM IIECTUYTOJIb-
HOW MPU3MBI, CTOPOHA OCHOBAaHUS KOTOPOi paBHa 5, a BeicoTa — 10. yoo o] 2

3. B npaBuiIbHOW YETHIPEXYTOJbHON MTUPAMUIE SABCD poyka O-
LIEHTP OCHOBAHUS, S BEPIIMHA, SO =1 5, BD = 10, Hatigure
06oxoBOE pedpo SA,

4. B npaBunbsHOM TpeyronabHoi nupamuae SABC touka L — cepenuna N
pedpa AC, S — Bepumna. UssectHo, utod B = 5, a SL = 6. Halinute e R
TUIOIAAb OOKOBOM MOBEPXHOCTH TTHPAMHM/IBI. /o

Yacme 2

5. Ilnomanas 60KOBOIT MOBEPXHOCTH MPABUIBHON YETHIPEXYTOIBHON
nupamuisl SABCD pasna 108, a muiomias moiHoM MOBEPXHOCTH 3TOM MUPaMUIbI paBHA
144. Haligure miomaab CEYCHHS, TPOXOIAIICTO Yepe3 BEPIINHY S dTOW MUPaMUJIBI |
qepe3 IuaroHanb €€ OCHOBAHUS.

6. Cropons!l ocHoBaHus npsmoyronsHoro napawienenumnena ABCDA B,C, D, pasubi 3 u 4,
6okoBoe pedpo — 6. Ha pedbpe DD, BbiOpana ToukaK Tak, 4TO JACIUT €€ B OTHOIIECHNH 2:1

cuntas oT BepmmHel D. Haiigure: a) yron mexny npsimeimu AK u B,C,;

0) yron mexny mnockoctamu AKC u ABC.

Bapuanr 2 " "
Yacmp 1 ¢ |
A ‘
Bl . Di__Je
1. B npsMoyroabHOM MapaijieNenumnesae ABCDA B C Dy HU3BECTHO, o
uro BB = 2, AB = 23, AD =14 Haiinure nyuny A - D

JuaroHajii DB 1.



HaiinuTe momaas 60KOBOW MOBEPXHOCTH MPABUILHOM IIECTUYTOJIBHOMN
MIPU3MBI, CTOPOHA OCHOBaHUS KOTOPOM paBHA 6, a BBICOTa — 2.

B npaBuibHOM 4eTHIPEXyTrOIbHON MUPAMUIE SABCD poyka O-
IEHTP OCHOBAHMS,  — BEPILNHA, SB = 13, AC = 24. Haitnure
JUIMHY OTpe3Ka S0,

B npaBunbHO# TpeyronbHoi mupamuae SABC touka L — cepenmnna (1
pebpa AC, S — Bepmmna. 3BectHo, uto BC = 6, a SL = 5. Haiinute L1102
TuIoMIa (b OOKOBOW IIOBEPXHOCTH MUPAMH/IBI. VAR I

Yacms 2

[Tnomaabs 60KOBOW MOBEPXHOCTH NPABUIIBHOM YETHIPEXYTOILHOU

nupamusl SABCD paBna 104, a rutomniaaps MoJHON MOBEPXHOCTH 3TOM MHPaMUIbI paBHA
120. Haiigute rutomas ce9eHus, MPOXOISIIEro Yepe3 BEPIINHY S 3TOH MHUpaMHIbl 1
qepe3 IuaroHanb €€ OCHOBAHUS.

OcHoBanueMm npsimoyroibHoro napamwtenenunena ABCDA B,C,D, snsiercs kBampat co
cropoHoii paBHol 2. Ha 6okoBoM pedpe DD, paBHoM 3 BbiOpana Touka K, koTopas
JIETTUT €r0 B OTHOIIEHUH 2:1 cuuTast oT BepmuHbI D.

Haiigure: a) yron mexny npsameiMu KCu A, B, ;
0) yron mexay tiockoctsmu AKC u ABC.



