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x. [lansmuuo 2025
IMMOSACHUTEJBHAS 3AIIUCKA

Pabouast mporpamma ydeOHOro Kypca «I'eomerpus» 0a30BOr0 ypOBHS s
oOyvarormuxest 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepanbHOTO
rocyJIapCTBEHHOTO 00pa30BaTENBHOIO CTaHJApTa CPEAHEro O0IIero oOpa3oBaHus,
C YyuéTOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, TMPEABABIIEMBIX K
MaTeMaTH4eCKoMy OOpa3oBaHUIO, M TPAJUIMA POCCUUCKOTO 0Opa3oBaHUs.
Peanuzanus nporpaMMbl 00ecTieunBaeT OBIAJACHUE KITFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIFONIIUMU OCHOBY JJIS CaMOpPa3BUTHsI M HEMPEPBHIBHOTO 0Opa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[I03HABATEIIbHOTO pa3BUTHUS
JUYHOCTH O0YYaIOIIUXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TI'€OMETPHHM Ha YPOBHE CpeIHEro oOIero
oOpa3zoBanusi OOYCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTHIO METAlpPEAMETHBIX U
IIPEIMETHBIX PE3YJIbTATOB OOYYCHHS] TCOMETPUU B HAIPaBICHUU JTUYHOCTHOTO
pa3BuTus oOydaromuxcsi, (GopMuUpoBaHUS (PYHKIMOHAIBHOM MAaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX YICOHBIX TUCIUIUIHH. Pa3BuTne y o0ydarommxcs
MPABUWIBHBIX TMPEACTABICHUM O CYIIHOCTH W TPOUCXOXKICHUU TECOMETPUUYECKHX
a0CTpakIMii, COOTHOIIEHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTpPaXKEHUs
MAaTEMATUYECKOM HAyKOW SBJIECHUW M TMPOLECCOB pPEAJIbHOIO MHpA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MATEMAaTHYECKOTO MOJACIUPOBAHUS B HAYTHOM
MO3HAHUHU U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
y4YallMXxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OO0IIIECTBE.

['eoMeTpust SBISICTCS OJMHMM W3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero o0pa3oBaHUs, TaKk KaK 00€CIeYMBACT BO3MOXXHOCTh M3YUYEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAMPaBIEHHOCTH, TaK M TYMaHUTaPHOU.

Jlornyeckoe MblIUieHHEe, (GopMUpyeMoe MpU HU3YYEHUH OOydaroluMucs
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH IIETIOYKH JIOTUYECKHUX YTBEPKICHUN
B XOJI€ pCUICHUS TEOMETPUYCCKUX 3a7ad, YMCHHE BBIIBUTATh M OIPOBEpPraTh
TUTNIOTE3hI HETIOCPEACTBEHHO WCTOIB3YIOTCS TP PENICHUH 3a7ad eCTECTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsIX AeATENbHOCTH dYenoBeka. OpHEHTanus 4eloBeKa BO BPEMEHH WU



MPOCTPAHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIMaJbHOIro ObITHA, (opMma
OTpaXXEHUsI OKPY’KAIOIIEr0 MUPA, YCIOBHE YCIEIIHOTO MO3HAHUSA U aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BbEAMHSICT pa3Hble BUALI Y4EOHOUM UM TPYJOBOM JEATEIBbHOCTH,
SBJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YECTB, MOITOMY aKTyallbHA
3amaya (GopMupoBaHUS y OOYYAIOIIUXCS MPOCTPAHCTBEHHOI'O MBINIJICHUS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHGHTa B
MIOJITOTOBKE K MPAKTUYECKON JACATEIHPHOCTH IT0 MHOTUM HaITPaBICHUSM.
Ilens ocBoenmsi mporpaMmbl ydeOHOTO Kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHus — oOmeoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOyyaroruxcst ~ 4yepe3  oOecredyeHWEe  BO3MOXKHOCTHM  NPUOOpPETeHHUs] U
WCIIOJIb30BAHUS CUCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHUM W JCUCTBUH,
cnenu@UIHBIX TEOMETPUH, BO3MOXKHOCTH YCIICIITHOTO MPOJAOHKCHUS 00pa3oBaHUs
0 CTICTIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIb30BAHIEM T€OMETPHH.
[Iporpamma mo reoMerpuu Ha 0a30BOM YpOBHE IMpeJHA3HAYEHA s
oOydJaronmxcsi cpelHed IKOJbl, HE MCIBITHIBABIINX 3HAYUTENbHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum 006pa3om, oOydaroniyuecs: Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MATEMaTHYECKHUE YMEHWsI, CBSI3aHHBIE
COo crnenu(puKod TEOMETPUU U HEOOXOJIMMBIE IS JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0Or0, OHM MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
IyOOKO, €CJIM B JabHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPHUYECKHX
3HAHUAX B MPO(ECCUOHATBHON EATeTLHOCTH.
JlocTikeHne 1€  OCBOCHHS TPOTPaMMbl  0OECIIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMU 3aJadyaMud  OCBOCHHUS  Kypca
«I"eometrpun» Ha 6a3oBoM ypoBHE B 10—11 kiaccax sBistoTCS:
e (GopMHpOBaHHE TIPEACTABICHUS O TEOMETPUUM KaK dYacTH MHPOBOM
KYJbTYPBI K OCO3HAHUE € B3aUMOCBSI3H C OKPYKAFOIIIIM MUPOM;

e (dopMHpOBaHUE TPEACTABJICHHUS O MHOTOTPAHHHMKAX M TEJaX BPAIICHUS
KaK O BOXHEHIIMX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJSIOMIUX OMUCHIBATH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEr0 MUPA;

e (GopMHpOBaHHE YyMEHHUS pAClO3HaBaTh Ha dYepTekKaxX, MOJACIIX H B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAIICHMUS;

e OBJIAJICHHE METOJIaMU PEIEHUs 3a7a4 Ha MOCTPOCHUS Ha M300paKeHUSIX

IPOCTPAHCTBEHHBIX PUTYD;
e (GOpMHpPOBAaHHE YMEHHS OICPHPOBATH OCHOBHBIMU IOHATHSIMH O
MHOTOTpaHHHUKAaX M TeJaX BPaIIEHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJIAJICHWC  QITOPUTMAMH  DEIICHUS  OCHOBHBIX  THIIOB  3ajad,

dbopMHupoBaHWEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JOKa3aTeJbHBIC



pacCyXJIeHus B XOJI€ PELICHUs CTEPEOMETPUUYECKUX 3a7ad M 3a1ad C
MPAaKTUYECKUM COJIEPKAHUEM;

* pa3BUTHE MHTEJUICKTYaJIbHBIX u TBOPUYECKHX crocoOHocCTeM
o0yyarommxcsi, IO3HAaBaTEebHOW  aKTHUBHOCTH,  HCCJIEI0BATEIbCKHUX
YMEHHM, KpUTUIYHOCTH MBIILUICHHUS;

e (dopmHpoBaHUE byHKIHOHATBHON IPAMOTHOCTH, pEJIEeBaHTHOM
r€OMETPUM: YMEHHE paclio3HaBaThb MPOSIBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX >KU3HEHHBIX
CUTyallUsIX W MPU U3YUYECHUH JPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEPHOCTEH, (OopMynupoBaTh HX Ha SA3BIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKUE MOJEIIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUIN anmapar ISl PEUICHUs MPAKTUKO-OPUEHTHUPOBAHHBIX
3a71a4, THTEPIPETUPOBATh U OLICHUBATH MMOJYYEHHBIE PE3YJIbTATHI.

OTAMYuTEeTFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIOUCHHUE B KYPC
CTEpEOMETPUM B HAYaJe €ro M3y4YeHUs 3aJad, peEIacMbIX Ha YPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeaEHHBIM 00pa3oM OpraHu3oBaHHas paboTa Hajl
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHUIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOIO
MBIIJIEHHS, CTUMYJIUPYET MPOTEKAHUE WHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHENIIEMY U3YYEHHUIO MPEIMETA.

[Ipeanourenue oTaaéTcsl HArISAHO-KOHCTPYKTUBHOMY METOy OOy4YeHUsl, TO
€CTh TEOPETUUYECKUE 3HAHUSI UMEIOT B CBOEM OCHOBE YUYBCTBEHHOCTH MPEAMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Yy
y4alquxcs B KypCce€ CTEPEOMETPUHM NPOBOAUTCA 3a CYET pEIICHUS 3a7ady Ha
CO37laHME  TPOCTPAHCTBEHHBIX O0Opa3oB H  3a7ady Ha  ONEpPUpPOBAHUE
POCTpaHCTBEHHbIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOpPOM Ha
HarJSIAHOCTh, a OINEpUpPOBaHHE O0Opa3oM — B YCIOBUSAX OTBJICUCHHUS OT
HarJsiTHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COAECPKAHUS.

OcHoBHBIE cojepkaTenbHble TuHUM Kypca «l'eomerpunm» B 10—11 kiaccax:
«MHororpanHukm», «lIpsMble U IIIOCKOCTH B IPOCTPAHCTBEY, « Tena BpauieHus»,
«BeKTOpbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHHE JTIOTUUECKUX YMEHUN
pacnpeAensieTcss He TOJBKO 10 COJEpPKATEIbHBIM JIMHUSIM, HO M II0 TojJaM
00yueHHUs Ha YPOBHE CpETHETO 00IIero o0pa3oBaHusl.

Conepxanue 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ybTaTam
OCBOCHHSI pabouedl mporpaMMbl, pacmpeneNéHHbIM [0 TrojaM O0O0ydeHwus,
CTPYKTYpPUPOBAaHO TakUM 00pa3oM, YTOOBbI OBJIQJCHUE TIE€OMETPUUYECKUMU
MOHATUSIMU M HaBBIKAMH OCYILIECTBIISIOCH MOCIEIOBATENBHO U MOCTYNATENIbHO, C
COOJIFOICHUEM TIPUHIINIA MPEEMCTBEHHOCTH, YTOObI HOBBIC 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T'€OMETPUYECKHUX TMPEJICTABICHUN OOYYaroNIuXcs, paclimpss U
yrayossia e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.



MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuyenne reometpuu otrBoauTCs 2 yaca B Henenmto B 10 knacce u 1 yac B
Henento B 11 kimacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M JIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TOHATUS ~ cTepeoMeTpud. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBO. lloHATHEe 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPUH U CIIC/ICTBUS U3 HUX.

B3anmHoe pacnosiokeHrne MNpsAMBIX B NPOCTPAHCTBE: MEPECEKAOIIMECH,
napajuleJIbHble WM CKpenuBaronuecs npsamble. [lapamnensHOCTs NpAMBIX U
IUIOCKOCTE B MNPOCTPAHCTBE: MAPAJUIEIBHBIE IPAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIBHOCTh TPEX NPAMBIX; MApAJIEIBHOCTh NMPAMOU M IUIOCKOCTH. YTIUIBI C
COHAIIPaBJICHHBIMH CTOPOHAMHM; YroJd MEXIy HpsMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTh IIJIOCKOCTEN: MapajulelibHble  TUIOCKOCTH; CBOMCTBa
napajyieNbHbIX IUIocKocTed. [lpocreiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETPadap, KyO, napajuieenunea; IoCTpOeHHE CEUSHH.

[leprieHIUKYISIPHOCTH NPSIMOM M TJIOCKOCTH: MEPIEHIUKYIISIPHBIEC MPSMbBIE B
IPOCTPAHCTBE, MPSIMBIE MAPAJJIEIABHBIE W MEPHECHAUKYJSIPHBIE K IIOCKOCTH,
NPU3HAK NEPNEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NEPNEHINKYJIIPHON IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JIBYTPAHHOTO  yIJia.
[leprieHAMKYISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TJIOCKOCTH, PACCTOSIHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoeKkuuss  (GUrypel Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIJIOCKOCTEW: TPU3HAK  MEPHEHAMKYJSIPHOCTH  ABYX
IJIOCKOCTEN. TeopeMa o TpEX MepHeHIuKyIspax.

MHororpaHHuKHu

[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPaHHUKA, BBIYKJIbIE
Y HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
OpU3Ma; TPpaHu U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAs ITIOBEPXHOCTh IIPU3MBI. [Tapayutenenunen, PSMOYTOJIbHBIN
napajuiesienunes U ero cporcra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTh MUPAMHUIBI; TPaBUJIbHAS U
yced€éHHasg MNHUpaMuAa. OJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBuiibHBIE
MHOT'OTPAaHHUKU: MOHATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA IPHU3MaA U
NpaBWbHAS TNHpPaMUJIa; NpaBUIIbHAs TPEYroJibHash MUpaMHAA W TPaBUIIbHBIN
teTpadp; KyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaexka’ap u ukocadap. CeueHns NpU3Mbl U TUPAMU/IBI.

CummMmeTrpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIIBHO TOYKH, NPSIMOM,
IUIOCKOCTH.  DJEMEHThl CHUMMETPHMM B  NHpaMHJax, NapajUielenunenax,
IIPaBUJIbHBIX MHOTOI'PaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, [IuaroHaiu, YIJIbL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TMOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI,
IIOWAJAb OCHOBAaHMUM, TeopeMa O OOKOBOW IOBEPXHOCTH NPSIMOM IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTH W MOBEPXHOCTH MPAaBUJIBHON MNHUpPaMUIBI,
TeopeMa O Iulomanu yceuéHHoM mmpamuapl. [lonstne 006 o00béMe. OOBEM
NUPaMHU/JIbI, TPU3MBL.

[Tono6uesie Tenma B mpocTpaHcTBE. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU NTOTI0OHBIX TEJL.

11 KIIACC

TeJsia BpaleHus

Hununapuueckas MOBEPXHOCTH, oOpasytoliue UIHHAPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas MU OCh; IUIONIaAb OOKOBOM M TMOJHOU
MOBEPXHOCTH.

Konnueckast moBepXHOCTh, 00pa3yrolire KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHWYECKOHM noBepxHocTu. KoHyc: ocHOBaHME U BeplIMHa, 00pa3yroias
U OCh, IUIOIMIaJb OOKOBOM W TOJHOW TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yroire 1 BBICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTD.

Cdepa u map: UeHTp, paauyc, AUAMETP; IUIONMIAJb MOBEPXHOCTU CQEPHI.
B3auMHoe pacnonoxkenue chepsl U MIIOCKOCTH; KacaTeslbHas MIOCKOCTh K cdepe;
IJI01a/1b CEephI.

N3o0paxkeHue el BpallleHus Ha MIIOCKOCTU. Pa3BépTka MuIMHApa U KOHYca.

KoMmOvHanuu Tem BpamieHUss ©W  MHOTOTPAaHHMKOB. MHOTOTPaHHUK,
OMHCaHHBIA OKoJIO cdeprl; chepa, BOHCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAaIlICHMUS.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tesl. Teopema 006 00BEME
NpsIMOYTOJILHOTO TMapajuienenunena u ciueactsus u3 He€. OO0bEM HUIMHAPA,
konyca. O0BEM 1apa u miomaasb chepsl.

[TogoOubie Tenma B mpocTpancTBe. COOTHOWICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

Ceuenust mwiMHApa (MapauiebHO W MEPIEHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapaJuiebHOE€ OCHOBAHUIO U TPOXOSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mrapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

Bekrtop Ha miiockoctu U B pocTpaHcTBe. ClioKEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha yucio. Pa3noxkeHue BekTopa 1o TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3agad, CBS3AaHHBIX  C
IIPUMEHEHUEM TMpaBUJl JCUCTBUU € BekTopamu. [IpsmoyrosbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATaxX. YTOJd MEkIy Bekropamu. CKalApHOE IPOU3BEIECHHUE BEKTOPOB.
Bpruucnenue yriioB Mexay OpsiMbIMU U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METO/I PH PEUICHUHA T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATDHI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yrTCs:

I'paknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKOMN MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUHUCKOrO OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), yYMEHUEM
B3aUMOJICMCTBOBAaTh C COLUMAJIBHBIMU HHCTUTYTaMU B COOTBETCTBUU C HX
GYyHKUMUSAMHA 1 HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxAaHCKON UICHTUYHOCTH, YBOXKECHUS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOLIEHUEM K
JIOCTUAKECHUAM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTE€MaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3TUX JOCTHIKEHUW B JPYrUX HayKaX, TEXHOJOTHUSX, cdepax
3KOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OSTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTEpecax 37J0pOBOT0 U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMHUTaHKE, COATaHCUPOBAHHBIM PEXKUM 3aHATUN U

OT/bIXa, peryJispHas buznueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEATENBHOCTBIO.

TpynoBoe BociiTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAaHUEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pasiuuHbIM  chepaM  NpodEeCCHOHAIBHOM  JESITEIBbHOCTH, CBSI3aHHBIM — C
MaTEMaTUKOW W €€ TMPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBINA BBHIOOP
Oynymeld mnpodeccur W Ppeamu30BbIBATH COOCTBEHHBIC KU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO W  CHOCOOHOCTHIO K  MaTeMaTUYeCcKOMy OO0pa3oBaHUI0 U
caM00Opa30BaHUI0 Ha TMPOTSIKEHUU BCEH >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MATEMATUYECKON HANPABICHHOCTH.

JKOJI0rMYeCcKoe BOCIMTaHHEe:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphbl, TMOHUMAHUEM BIIUSHUS
COI[MAJIbHO-D)KOHOMUYECKUX IMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMAIBbHON
cpedbl, OCO3HAHHMEM TJIOOAJTBHOTO XapakTepa JKOJOTUUECKUX  MPoOseM;
OpPUEHTAIIME HAa NMPUMEHEHHWE MATEMaTUUYECKHWX 3HAHWM ISl pElIeHus 3ajad B
00JIacTH  OKpYXarlleil cpelabl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUU I OKPYKAIOIIEH CPEbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAayKH ¢  OOIIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTEMaTUYECKOW HayKh Kak cdepbl UYeIOBEYECKOW ACATEIBHOCTH, JTAroB &
Pa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIATh MPOEKTHYI0 U HCCIEAOBATENBCKYIO JESITEIbHOCTD
VH/IMBUIyaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOrpaMMbl y4eOHOTO MpeameTa
«MateMaTuka» XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HABAMETbHBIMU  OCUCMBUAMY,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oelcmsusiMuU, YHUBEPCANTbHbIMU PeSYIAMUBHBIMU OCUCBUAMU.

1)  Vuusepcanvnvie  nosnaseamenvmvle  Oeticmsusi,  o0becneuu8aom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECcco8 o0byuarwuxcsa (oceoeHue
Memo008  NO3HAHUSL — OKpYJcarowe2o  Mupa,  HpUMEHeHUe  JI02UYEeCKUX,
uccne0o8amenbCKux onepayuil, ymenui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue AeicTBU:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKA MATEeMaTHYECKUX
00BEKTOB, TOHSATHH, OTHOIICHWHA MEXIY MOHATHIMH; (HOPMYIUPOBAThH
OTpeNielICHUs]  MOHSATHUN; YCTaHABIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(UKaAI, OCHOBAaHUS JUIsl OOOOIICHUS W CpPaBHEHHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIPUHHMMATh, (QOPMYIUPOBATH M  MPEOOPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEILHBIE W OTPHUIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHEIE;

e BBISBISTh  MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3H |
npotuBopeursi B (akTax, JaHHBIX, HAONIOACHUSIX U YTBEPKICHUSIX;



npejyiaratb ~ KpUTEpUM Uil BBIABIEHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleNIaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX H
VMHIYKTHBHBIX YMO3aKIIOUEHUH, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOJUTH CaMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTeMaTUYECKHX
YTBEPXKJICHUN (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NPUBOJUTHL TPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIC
CY>XJICHUS U BBIBO/IbI;

e BBIOMpATh CHOCOO perieHus y4eOHOM 3amayu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUs, BBHIOMpaATh Haubonee MNOAXOAAIINN ¢ Yy4ETOM
CaMOCTOSTENIbHO BBIICNIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbckme 1eiicTBU:

* HCIOJIb30BaTh BOMPOCHI KAK HCCIIEOBATEIbCKUA MHCTPYMEHT MO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mmpodiemy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3ULIUI0, MHEHHUE;

* TPOBOJUTH CaMOCTOSATENBLHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICJIOBAHUE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
00bEKTa, SBJIEHUSA, MpPOLECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMU, SIBJICHUSIMU, TPOIECCAMU;

e  CaMOCTOATENHHO (POPMYIHPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
IPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHUS, OLIEHMBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHHUI;

e MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHUSIX.

Pab6ora ¢ undpopmaumeii:

e BBUBJIATH JePUIUTHI MHPOpPMAINU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILICHHUs 3a]1auu;

e BbIOMpaTh HWHGOPMANMIO W3  HMCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETHPOBATH MH(OpPMAIUIO
Pa3JIMYHBIX BUJIOB U (POPM MpE/ICTABICHUS;

* CTPYKTYpPUPOBAaTh MH(POpPMALIMIO, MPEACTABIATh €€ B PA3IMYHBIX (PopMax,
WUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATh HaJEXKHOCTh uH(popMaIu o CaMOCTOSITENILHO
chopMyITMPOBAaHHBIM KPUTEPUSIM.

2)  Vuueepcanvnvie KOMMYHUKamMueHble  Oelicmsus, 00ecnedusarom

chopMUpo8aHHOCMb COYUATLHBIX HABLIKOG 00VUATOUWUXCHL.

OOmenue:



BOCIpUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, IPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3PEHHsI B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHS IO
XOJly pelIeHus 3a1a4i, KOMMEHTUPOBATh NIOJIyYEHHBIN PE3YJIbTAT;

B X0/ OOCY>KJEHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po6JieMBbl, pelraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIICJIEHHBIE HA MIOUCK
pELIEHUs]; COMOCTABIATh CBOM CYXKIECHHUS C CYXACHUSMH JPYyruX
YYaCTHUKOB JHanora, OOHapy>KMBaTh pa3IiMuM€ U CXOJCTBO IMO3MIIMH; B
KOppEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAKECHNUS;
IPEACTABIATh  PE3yJbTaThbl  pEIICHHMs  3a7a4yd,  OJKCIEPUMEHTA,
UCCIIEJIOBaHMsI,  IPOEKTAa;  CAMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3a]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH.

Corpyanu4ectBo:

3)

NMOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIMBUyaIbHON pabOThI MPU PEIICHUH YUYEOHBIX 3a/1ay; TPUHUMATh 1Eb
COBMECTHON JCSATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThI, pacrpeaeNsaTh BUABI paOOT, JOTOBAPUBATHCS, 00CYKAATh MPOIECC
U pe3yJbTaT paboThl; 00001MaTh MHCHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYXIeHUSI, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBHITIOIHATH CBOIO YacTh pabOTHIl U
KOOPJIMHUPOBATh CBOM JICHCTBHS C JPYTMMH YJI€HAMHU KOMAaH/IbI,
OIICHMBATh KAa4YECTBO CBOETO BKJaJa B OOIIUI MPOMYKT MO KPUTEPHSIM,
chopMyITUPOBAHHBIM YIACTHHKAMU B3aUMOJICUCTBHSI.

VHueepcanvhvie  pecynsamueHbvle oeticmaus, obecneuusaiom

Gdopmuposarue cCMbICIO0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITH TUIAH, AITOPUTM PEIICHUS 3a]1a4H, BEIOUPATh CIIOCO0 pelieHuUs
C Y4ETOM MMEIONTUXCS PECYPCOB H COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHpopmMarmu.

CaMOKOHTPOJIb:

BJIaJIETh HAaBBIKAMHM II03HABATEJIIbHOW peduiekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JCHCTBUNA W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB;
BIAJCTh CHOCOOAMH  CaMONPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3yibTaTa peleHns MaTeMaTHYECKOM 3a/1a4H;

MPEABUETh TPYIHOCTH, KOTOPHIE MOIYT BO3HUKHYTHh IIPU PEIICHUU
3a7ja4yd, BHOCUTHh KOPPEKTHBBI B [I€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBICHHBIX TPYAHOCTEH;



e OLEHUBaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTIIKEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB ICATEIBHOCTH,
HAXOJUTh OIIKUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI

10 KJIIACC

OnepupoBath MOHATUSMU: TOUKA, IPsIMAas, INIOCKOCTb.

[TpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX MPU pPEUICHUU
r€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUAMU: MMAPATUIETBHOCTD U MEPIEHIUKYISIPHOCTD IPSIMBIX
Y IIJIOCKOCTEH.

KnaccupuuupoBaTe B3aUMHOE pACIIOIOKEHHE INPSAMBIX M IIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBarh MNOHATUSAMH: ABYTPAHHBIM YroJl, TpaHW JBYI'PAHHOIO YIJa,
pedpo NBYrpaHHOTO YIJa; JUHEMHBIA Yrojl ABYTPaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrija.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBINYKJIBIA UM HEBBITYKJIbII
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIBl MHOTOIPAaHHHUKOB (IMpaMUJa; NpHU3Ma,
IOpSIMOYTOJIbHBIN Mapaenenumnes, Kyo).

KnaccupunupoBaTe ~ MHOTOrpaHHUKHM,  BbIOMpass ~ OCHOBaHUS UL
kjaccudukanuu (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, TMPABUIbHbBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBI, TapajuIeICIUIebl).

OnepupoBaTh MOHATUAMMU: CEKYIAsI INIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJI CIIE/IOB.

Crpouth ceueHUs MHOTOIPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXY, COOKY, CHH3Y.

Pematp 3ajaun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYUH MO o0pa3nam Win
QIrOpuUTMaM, IMPUMEHSS HW3BECTHHIC AHAJUTUYECKHE METOAbl NpPHU pEIICHUU
CTaHAAPTHBIX MaTeMaTUYECKUX 3aJa4 Ha BBIYUCIECHUE PACCTOSIHUI MEXAy IBYMS
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOUYKM [0 IJIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS NPIMBIMH.

Pematp 3a1aun Ha HAXOKJCHUE T€OMETPUUYECKUX BEIMUYMH MO0 o0pa3lam WiH
QITOpUTMaM, IPUMEHSS HU3BECTHBIE AHAIUTHUYECKHE METOAbl IpPU PEIICHUU
CTaHAAPTHBIX  MaTEeMaTHYECKMX 3aJad Ha BBIYUCIECHHE YIJIOB  MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH, MEXIy HOpPsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMM, IBYI'PaHHBIX YIJIOB.



Boruncnate 00bEMBI M IJIOLIAAN [MOBEPXHOCTEH MHOTOTPAaHHMKOB (IIpHU3Ma,
nupaMpja) ¢ TMpUMEHEHHUEM (OpMyJ; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU 0I00HBIX MHOTOTPAHHUKOB.

OneprpoBaTh NOHATHAMHU: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekatrb, mnpeoOpa3oBbIBATh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTABICHHYIO HAa YepTexkax U
PUCYHKAaX.

[IpumeHsATh TeoMeTpuueckue (akTbl UIsl PELICHHS CTEPEOMETPUUYECKHUX
3a7ay4, PEANOJIAraroluX HECKOIBKO 1IaroB PELIECHHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

[IpumeHATs mpocTedlive NPOrPaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELLIECHUN CTEPEOMETPUUECKUX 3a1ay.

[IprBoanuTh NpHMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOLE H
YKU3HHU, paCIIO3HABATH IIPOSIBIICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IprMeHATH MOIYyYEHHBIE 3HAHWSA Ha IIPAKTUKE: aHAJIU3UPOBATh pPEajbHbIC
CUTyallud U IPUMEHATb U3YYEHHBIC IIOHATUS B IIPOLIECCE IIOUCKA PELICHUs
MaTeMaTH4ecKd C(HOPMYIHPOBAHHONW TPOOIEMBbI, MOJAETUPOBATH peaJbHbIC
CUTyallud Ha A3bIKE T[E€OMETPUHU, UCCIENOBAaTh IIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX MTOHATHI U TeopeM, annapaTa aareOpsbl; pemarh
IIPAKTUYECKUE 3a1a4, CBA3AHHbBIEC C HAXOXKICHUEM T€OMETPUUYECKUX BEJIMYHH.

11 KJIACC

OnepupoBaTh MNOHATUSAMHU: LWJIMHAPUYECKAs MOBEPXHOCTh, OOpa3yrolue
WINHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKAass  MOBEPXHOCTb,
oOpa3yrolre KOHHYeCKONH MOBEPXHOCTH, KOHYC; cpeprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HWIMHIP, KOHYC, cdepa U map).

OOBACHATH CITOCOOBI MOTYUYEHHUS TEJ BpPalCHHS.

KnaccudummpoBats B3auMHOE pacmookeHue chepbl U MIIOCKOCTH.

OnepupoBath MOHATUSIMH: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa, BHICOTA
CerMeHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnate  00bEMBI M IJIOMAAM  TOBEPXHOCTEH TENm  BpaleHUS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMy:I.

OnepupoBarh TMOHATUAMH: MHOTOTPAHHUK, BIHCAaHHBIA B cdepy U
OMHCaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpaIleHusl.

BbIYHCchsaTh COOTHOLIECHUS MEX]y IUIOIAIIMU MOBEPXHOCTEH M 00BEMaMU
M0I00HBIX TEJL.



N3o0paxkarh m3ydaembie QUTYpPhl OT PYKH W C TNPUMEHEHHEM TPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
(quryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekath, WHTEPIPETUPOBATH U MpeoOpa3oBhIBaTh WHGOPMAINIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPeCTAaBICHHYIO Ha YepTexkax U
pUCYHKaXx.

OneprpoBaTh NOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInonHATE [EUCTBUSL CIOXKEHHS BEKTOPOB, BBIYUTAHUA BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHITH, KAKUMH CBOMCTBAMHU OHU 00JIaJIaIO0T.

[IprMeHATh MpaBWIIO Mapajuieienunea.

OneprpoBaTh NOHATHUAMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOPaMHM, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomute cymmy BEKTOPOB M NMPOU3BEICHUE BEKTOPA HA YUCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJISpPHOE TMPOMU3BEIAECHUE, pACKIAAbIBAaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3anaBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKaPTOBOW CUCTEME KOOPIHUHAT.

[Ipumensaty reoMerpudeckue QakTbl IS PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralolnX HECKOJIBKO IIAaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemars mpocreiimme reoMeTpuYecKue 3aJa4d Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemlare 3amaum Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOLICHUH U
HAXO0XKJEHUE F€OMETPUUYECKHUX BEJIMYMH M0 00pa3liaM WM alropurMam, IpuMeHss
W3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MaTEMaTUYECKHUX 3a7ad.

[IpumeHsaTs OpocTEHIIME MPOrPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoaUTh NpHUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTENM B NPHUPOJE U
YKW3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJTyYEHHBIE 3HAHMS HA IPAKTUKE: AHAJIU3UPOBATH DPEAbHBIC
CUTyallud W TMPUMEHATb W3YUYECHHBIE IIOHATUS B INPOLECCE IOKWCKA PEUICHUSA
MaTeMaTU4YeCKu CQOPMYIMPOBAHHON TPOOIEMBbI, MOJICIUPOBATH pealbHbIC
CUTyallUd Ha S3bIKE TIE€OMETPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJIEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, anmnapara anreOpbl; peraTh
IIPAaKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.
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o/ HaumenoBanue pa3uesion Beere KoHTpobHbIE MpakTuueckne 3;IeKTp0HHbIe (undposbie)
r
11 U TeM IPOrpaMMbl paGoThI paGoTHI o0pa3oBaTe/ibHbIE peCypcChl
bubmuoreka [JOK
1 B 10
BEAICIHE B CTEPCOMETPHIO https://m.edsoo.ru/1¢209e37
[IpsiMble U TIIOCKOCTH B
) IIPOCTPAHCTBE. 12 ) bu6nuoreka [IOK
[TapayenbHOCTH NPSIMBIX U https://m.edsoo.ru/1¢209e37
IIJIOCKOCTEMN
3 [IeprieH UKy IAPHOCTD 12 bubnuoreka [IOK
NPSIMBIX U IJIOCKOCTEMN https://m.edsoo.ru/1c209¢e37
4 Vsl Mexay NpsSMbIMU U 10 1 bubmuorexa [JOK
IJIOCKOCTAMU https://m.edsoo.ru/1¢209e37
b K
5 MHororpaHHuKu 11 1 nommorexa O
https://m.edsoo.ru/1¢209e37
bu6nmoreka [IOK
6 O06mBe 9 1
HEMPL MHOTOTPARHHIOB https://m.edsoo.ru/1¢209e37
. [ToBTOpeHue: ceuenus, 4 1 bubmuorexa [JOK
PaCCTOSIHUS U YIJIbI https://m.edsoo.ru/1¢209¢e37
OBUIEE KOJIMYECTBO
- 68 5 0

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KITACC

HanMeHOBAHME KosunyecTBO 4acoB
Ne DJIeKTpOoHHbIe (LM (ppPOBbIE)
pa3aeyioB U TeM KouTtposbHabie [MpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
NMporpamMmblI padoThI padoTbI
bu6mmorexa [JOK
! Tena BpatueHus 12 https://m.edsoo.ru/1¢209e37
bu6mmoreka [JOK
. 1

2 Oonémbt Ten > https://m.edsoo.ru/1¢209¢37
Bekto

3 KooT II/)I:aI;‘IBI B 10 1 bubmotera [JOK

PA https://m.edsoo.ru/1¢209¢37
MIPOCTPAHCTBE
[ToBTOpEHUE,

4 00001IeHME, . 1 bubmuoreka [JOK
CUCTEMAaTH3aALHS https://m.edsoo.ru/1¢209¢37
3HaHUH

OBIIEE KOJIMYECTBO
YACOBIIO 34 3 0

[NPOTPAMME



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

Ne Kosaun4yecTBo 4acoB DJIeKTPOHHBIE

n ara npposkIie
Tema ypoka KoHTpoJbHbIe IIpakTH4eckue A unpp

/ Bcero paGoThI paGoTHI H3Yy4YeHU s oOpa3oBaTe/ibHbIE

n pecypchl
OCHOBHbIE TIOHATHSI CTEPEOMETPUU:
TOUKa, IIpsiMasi, MJI0CKOCTH,
npocrpancTBo. [IpaBuna bubnuoreka [JOK
N300paK€HUs Ha PUCYHKaX: 1 https://m.edsoo.ru/aecc?
M300pakeHUs TUIOCKOCTEH, Tcd
napajuieNbHbIX IPSIMbIX (OTPE3KOB),
CepeIuHbl OTpe3Ka
[TonsTus: nepecekarouecs bubnuoreka [IOK
IUIOCKOCTH, IIEPECEKAIOIIHECS 1 https://m.edsoo.ru/2d8a9
npsiMasi ¥ THIOCKOCTh 99
ITonsaTHA: nepecekaromuecs bubnuorexa [IOK
IUIOCKOCTH, IIEPECEKAIOIINECS 1 https://m.edsoo.ru/db685

npsamas M 1miI0CKOCTb

e73



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIUOHHBIX
yeprexax

bubmuoreka [JOK
https://m.edsoo.ru/a6395
9ed

HavanbHbie cBeneHus 0 Kyoe u

NApaMuJe, UX pa3BEPTKU U MOJEIIH.

CeueHust MHOTOIPaHHUKOB

bu6mmorekxa [{OK

https://m.edsoo.ru/b30df
38

HavanbHbie cBenieHus o Kyoe u bubnmorexa [JOK
NApaMuUe, UX pa3BEPTKU U MOJIEIIH. https://m.edsoo.ru/3d8ff
CeueHust MHOTOIPaHHUKOB d32
[TonsATHe 06 akCHOMaTHYECKOM

bu6mmorekxa [{OK

MOCTPOEHUH CTEPEOMETPUU:

AKCHUOMBI CTCPCOMCTPUHN U CICACTBUA

U3 HUX

https://m.edsoo.ru/Occ5c
4fe

[TonsATHe 06 aKCHOMAaTHYECKOM
MOCTPOEHUH CTEPEOMETPUU:

AKCHUOMBI CTCPCOMECTPUHN U CICACTBUA

U3 HUX

bu6mmoreka [{OK

https://m.eds00.1u/239¢8
cb4



https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/239c8cb4

ITonsaTne 06 aKCHOMATUYECKOM

[TapamienbHOCTh IPSIMOU U
IUIOCKOCTH

bubmuoreka [JOK
MMOCTPOCHUU CTEPEOMETPHUU:
9 https://m.eds00.ru/65¢c6b
AKCHOMBI CTEPEOMETPHUU U CIEACTBHS 106
W3 HUX T
[TonsTHE 006 AKCHOMATUYECKOM
bu6mmoreka [JOK
MMOCTPOCHUU CTEPEOMETPUH:
10 https://m.edsoo.ru/258fc
AKCHOMBI CTEPEOMETPHUU U CJICIICTBUS 245
W3 HUX o
B3anMHOe pacnioniokeHue NpsiMbIX B
bu6mmoreka [JOK
MIPOCTPAHCTBE: MEePeCeKaroInuecs,
11 https://m.edsoo.ru/1a252
MapajuieIbHbIE U CKPEIIMBAIOIIAECS 0f6
MPSIMbIE T
[TapamienbHOCTh IPSIMBIX U
ILJIOCKOCTEM B IIPOCTPAHCTBE: bubnuorexa [JOK
12 | napamienpHble IPSIMBIE B https://m.edsoo.ru/93ad3
MIPOCTPAHCTBE; NapAIICIIBHOCTD TPEX 6b3
MIPSIMBIX
[MapaniaenbHOCTh MPSMBIX U
N bu6mmoreka [IOK
IJIOCKOCTEH B MPOCTPAHCTRBE:
13 https://m.edsoo.ru/eeldl

9b9



https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/ee1d19b9

VYIuIBI ¢ COHANPABICHHBIMU

bu6mmoreka [JOK

14 https://m.edsoo.ru/9f407
CTOpOHAMU 159
Vroia Mexay OpsSMBIMU B bubmaorexa [IOK
15 Yy 1P https://m.edsoo.ru/fe733
MIPOCTPAHCTBE
862
Yron Mexay IpsIMbIMA B Eubmorexa OK
16 y ip https://m.edsoo.ru/2935a
MIPOCTPAHCTBE
9a0
. bu6mmoreka [JOK
[TapanienbHOCTh MIIOCKOCTEM:
17 https://m.edsoo.ru/2e18f
napajuieJbHbIe MIOCKOCTH
255
CBoiicTBa mapamieabHbIX Bubmorexa HOK
18 . p https://m.edsoo.ru/e504d
IUIOCKOCTEMN
656
[Ipocreiinne mpocTpaHCTBEHHbBIE bubnuoreka [IOK
19 (burypsl Ha TUIOCKOCTH: TETPadap, https://m.edsoo.ru/4a28d
KyO, mapaJienenumnesa c02
bu6mmoreka [JOK
20 | Iloctpoenue ceueHmit https://m.edsoo.ru/1d434
dof
Bbu6morexa [JOK
21 [Toctpoenue ceuenuit https://m.edsoo.ru/ec26f

e5d



https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/9f4071b9
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/ec26fe5d

KontponbHas paboTa mo teme
"IIpsiMbIe ¥ TIJIOCKOCTH B

Bbu6mmorexa [JOK

22 https://m.edsoo.ru/9a0a9
npoctpancte. [lapamienbHOCTh o56
NPSMBIX U IJIOCKOCTER" o
[lepnieHTUKYASIPHOCTD MPSIMOU U bubmmorexa [JOK
23 IJIOCKOCTH: NIEPIICHIUKYJISIPHBIE https://m.edsoo.ru/b19f6
MpsiMbIe B IPOCTPAHCTBE asd
bu6mmoreka [JOK
[IpsiMble mapamienbHbIC U
24 https://m.edsoo.ru/0acl 1
MEPICHIUKYISIPHBIC K TIOCKOCTH <05
bu6mmoreka [{OK
[Ipsimble napamiensHbie U
25 https://m.edsoo.ru/ba545
MEPIECHIUKYISIPHBIE K MIIOCKOCTH 966
[Tpu3Hak nepneHANKYISIPHOCTH bubmorexa LIOK
26 . Y https://m.edsoo.ru/f85bf
MPSIMOM U TIOCKOCTH
c46
[Ipu3Hak nepneHANKYISIPHOCTH bubmorexa LIOK
27 . Y https://m.edso0o.1ru/79165
MPSIMOM M TUIOCKOCTH
dis
. bu6mmoreka [JOK
Teopema o npsimoit
28 . https://m.edsoo.1u/635¢5
MePIEHIUKYISIPHON TIJIOCKOCTH 087
. bu6mmorekxa [JOK
Teopema o npsmoi
29 https://m.edsoo.ru/bd374

MEPIECHANKYISIPHOM MJIOCKOCTH

518



https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/ba545966
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/bd3745f8

Teopema o npsamon

bu6mmoreka [IOK

30 . https://m.edsoo.ru/7d188
MEPICHIUKYISIPHOM IIOCKOCTH 34b
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
bu6mmoreka [JOK
aCCTOSTHHE OT TOYKH JO IJIIOCKOCTH,
31 p ccto co ;HO https://m.edsoo.ru/33c47
paccTosiHue OT MPSMO 7d3
IUIOCKOCTH T
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
Bbub6aunorexa LIOK
paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, I
32 g https://m.edsoo.ru/66fef
paccTosiHue OT MPSMOH 10 add
IUIOCKOCTH T
[TepnieHIUKYIISIp U HAKIIOHHBIC:
bu6anorexa LIOK
paccTOsIHUE OT TOYKH JI0 IIOCKOCTH, I
33 g https://m.edsoo.ru/a5b7b
paccTosiHUE OT MPSIMOU JI0 %63
IUIOCKOCTH T
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
Bbu6anorexa LIOK
paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, I
34 g https://m.edsoo.ru/dbee2
paccTosiHue OT MPSMOH 10 be
IUIOCKOCTH T
bu6mmoreka [{OK
VTIIBI B IPOCTPAHCTBE: VIO MEXK
35 pOCTp y o https://m.eds0o.ru/6b61b

IIPSIMOM U TUIOCKOCTBIO

2b4



https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/6b61b2b4

BYT'PAHHBIN YT0JI, JUHEWHBIA VIOl
9

bu6mmoreka [JOK

36 https://m.edsoo.ru/5fa0b
JIBYTPAHHOTO yTJia
3ce
JIByrpaHHbIN yroj, JUHEUHBIN Yol bubmorexa HOK
37 P yrolL, y https://m.edsoo.ru/c7c77
JIBYT'PAHHOI'O yTIjia
Ted
[lepneHIUKYISIPHOCTD MJIOCKOCTEN: bubnuoreka [IOK
38 | npu3HAK NEPIEHIUKYJIIPHOCTU ABYX https://m.edsoo.ru/ec3e2
IIJIOCKOCTEN da3
[lepnieHAUKYIAPHOCTD MIIOCKOCTEM: bubmmorexa [JOK
39 MPU3HAK NEPIEHANUKYIISIPHOCTH ABYX https://m.edsoo.ru/ed9e2
IUIOCKOCTEH a8e
[TepnieHIUKYISIPHOCTD MIIOCKOCTEH: bubnnorexa [JOK
40 MPU3HAK NEPIICHANKYISIPHOCTH IBYX https://m.edsoo.ru/ba75d
IIJIOCKOCTEMN c57
bu6mmorexa [JOK
41 Teopema o TpEX nepneHANKYIApax https://m.edsoo.ru/e4972
cde
bu6mmoreka [JOK
42 Teopema o TpEX nepneHANKyIsApax https://m.edsoo.1u/52188
a’d
bu6mmoreka [JOK
43 Teopema o TpEX nepneHANKYIApax https://m.edsoo.ru/9246

736



https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/c7c777ed
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/9f246736

KonTponbHas paborta no temam

" bubnmoreka [JOK
[lepneHIMKYISAPHOCTH NPSAMBIX U
44 o https://m.edsoo0.ru/5b971
mwiockocTeil" u "YTibl MeXIy a
(S5
MPSIMBIMU U TIOCKOCTAMHU"
IlonsiTIE MHOTOTPAaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOI'OTPaHHUKA, bubnuorexa JOK
45 BBIIIYKJIBIE U HEBLIITYKIIBIE https://m.edsoo.ru/2d24e
MHOT'OTPaHHUKH; pa3BEPTKA 873
MHOTOTpaHHHUKA
[Ipu3ma: n-yrosbHas npusma; rpaHu
bu6mmoreka [IOK
1 OCHOBAHUS IPU3MBL; IpsiMast U
46 https://m.edsoo.ru/b4ad6
HaKJIOHHAsI IPU3MBI; OOKOBAsI U 3ad
I10JIHAsl TOBEPXHOCTh PU3MBI
N bu6mmoreka [IOK
[Tapannenenunen, NpsIMOYTOJIbHBIN
47 https://m.edsoo.ru/8a7be

napajiieJaCcnuIca u €ro CBOMCTBaA

683



https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683
https://m.edsoo.ru/8a7be683

anaMI/ma: n-yroJjibHas nmupamuja,
I'paHu 1 OCHOBAHUC ITUPAMUBI;

bu6mmorekxa [{OK

48 | OoOKOBas U MOJIHAsI IOBEPXHOCTh https://m.edsoo.ru/fblcd
MUPaMU/Ibl; IPABUIIbHAS U yCeUEHHAs Oa5
nupamua
[IpaBUsIbHBIE MHOTOTPAaHHUKHU:
MOHSTHE TTPABUIILHOTO
bu6mmoreka [JOK
MHOTOTPaHHUKA; MPAaBUIIbHAS
49 https://m.edso0.ru/074¢c8
npu3Ma H NnpaBuibHas MUPaAMUA; 265
MpaBWJIbHAS TPEYrojbHas MUpaMuaa o
Y TIPaBUJIBHBIN TETPadp; KyO
[IpencrarieHue o MpaBUIBLHBIX bubnmorexa [JOK
50 MHOTOTPaHHUKAX: OKTa’3/Ip, https://m.edsoo.ru/a0fdd
Sbf

AOJCKa’Ap U UKOCAdP.



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/a0fdd5bf

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIBHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI

bu6mmoreka [JOK

51 https://m.edsoo.ru/b9e77
CUMMETPHUU B MUPAMUIAX, 749
napajuieJienumneax, MpaBUiIbHbIX
MHOTOTPaHHUKAX
Brrunciienue 31eMeHTOB bubmuoreka [JOK

52 | MHOTOrpaHHUKOB: p&0Opa, TUaroHasu, https://m.edsoo.ru/6cdbe
YIJIBI cef
[Tnomane 60KOBOM MOBEPXHOCTH H
MTOJTHOW TTOBEPXHOCTHU MPSMOI bubnmorexa [JOK

53 MPHU3MBI, TUIOIA/Ib OCHOBAHUH, https://m.edsoo.ru/37d84
TeopeMa 0 OOKOBO MOBEPXHOCTH 157
IIPSAMOY TIPU3MBI
[Inouiaab 60KOBOM OBEPXHOCTH U
IIOBEPXHOCTHU ITPaBUIILHOMN bubmmorexa [JOK

54 MMUPaMHIbL, TEOPEMA O TUIOMIAIN https://m.edsoo.ru/5603¢

OOKOBOI1 MOBEPXHOCTH YCEUEHHOMN
HpaMHUIBI

30b



https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/37d84157
https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/5603e30b

55

KonrponbHas pabora o Teme
"MHororpaHHuku"

bu6mmoreka [JOK

https://m.edsoo.ru/a955
c04

56

ITonsatue 00 00BEME

bubmuoreka [JOK

https://m.edsoo.ru/7ad00
20b

57

O0BEM TUpaMUIBI

bu6morexa [JOK
https://m.edsoo.ru/23517
1b3

58

O06BEM TUpaMuIBI

bu6mmoreka [JOK
https://m.edsoo.ru/f47df
efd

59

O6bEM mupaMuIsl

bu6mmoreka [JOK

https://m.edsoo0.ru/79¢10
312

60

O0BEM mupamMuIsl

bu6mmoreka [JOK

https://m.edsoo.ru/2faad
c3f

61

O06BEM pu3MBbI

bu6mmoreka [JOK

https://m.eds00.ru/79853
608

62

O0BEM npu3MBbI

bu6mmoreka [{OK

https://m.edsoo.ru/1e053
890

63

O0BEM npu3Mbl

bub6moreka [JOK
https://m.edsoo.ru/482d3
51

64

KontponbHas padoTa mo teme
"OOBEMBI MHOTOTPaHHHUKOB"

bu6mmorexa [JOK
https://m.edsoo.ru/28a65
73c



https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/28a6573c

[ToBTOpenue, 0600IICHNE

N bu6mmoreka [JOK
65 | cHcTeMaTH3aliA 3H3?HH- https://m.eds00.ru/098be
[ToctpoeHue ceuenuii B dad
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE
cUucTeMaTu3alus 3HaHUM.
Borunicnenue paccToSHUN: MEXay bubnuoreka [IOK
66 JIByMs TOUKaMH, OT TOYKH 10 https://m.edsoo.ru/f7792
MPSIMOM, OT TOYKHU JI0 TIOCKOCTH, ba9
MEX/1y CKPEIINBAIOIIUMUCS
MPSIMBIMU
bu6mmoreka [IOK
67 | HWrorosast KOHTpoOJbHAs paboTa https://m.edsoo0.ru/b9146
be0
[ToBTOpenue, 0600IICHNE
cUCTeMaTU3alus 3HaHUM.
Brruucnenue yrios: Mexmy bubnmorexa [JOK
68 CKPEIMBAIOIIUMHUCS TPSIMBIMH, https://m.eds00.ru/56765
MEX1y IPSIMOH U IIIOCKOCTHIO, e8b

ABYTPAHHBIX YTIJIOB, YITIOB MCIKAY
IIJIOCKOCTAMHU



https://m.edsoo.ru/098bedad
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b
https://m.edsoo.ru/56765e8b
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11 KITACC

KoanuecTBo 4acoB

Ne JJIeKTPOHHbIe N (ppoBbIe
n/ | Tema ypoka KoHTpoJbHbIe IIpakTUyeckune Hara o0pa3oBaTe/bHbIE
Bcero HU3yYeHUSs
n padoThI padoThI pecypchbl
Cdepa u map: ueHTp, paauyc,
JUaMeTp; TUIOadb HOBEPXHOCTH 1 brbmmorexa LOK
https://m.edsoo0.ru/0341bc2b
chepnl
B3aumnoe pacnonoxenue chepsl u
TUIOCKOCTH; KacaTenbHast 1 bu6mmoreka [IOK
IJIOCKOCTH K cepe; Mmiomab https://m.edsoo.ru/bed12a43
cdepsl
N3o0paxenue cdepsl, mmapa Ha 1 bubnnorexa [HOK
miockocty. CedeHus mapa https://m.edsoo.ru/be 1572
Hunuaapuyeckas IOBEPXHOCTb,
00pa3yromue MUIHHIPUIECKON | bubnmoreka [JOK
IIOBEPXHOCTH, OCh https://m.edsoo.ru/6054b8¢1
LUAJIUHAPUYECKON MOBEPXHOCTH



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1

Hunuuap: ocHOBaHUS ¥ OOKOBast
MOBEPXHOCThH, 00pa3yroias u OCh;
IUIoIIaas OOKOBOM U IOJIHOM
MTOBEPXHOCTHU

bu6nmoreka [IOK
https://m.edsoo.ru/188f6216

N3o0paxenue muinHapa Ha
wiockoctu. Pa3BépTka nununapa.
Ceuenus nunuHApa (MIIOCKOCTHIO,
napajuieIbHON WIn
NIEPIEHIUKYIISIPHONU OCH
LUAJTUHIPA)

bu6mmorexa [IOK
https://m.edsoo.ru/016e25¢eb

Konunueckasi moBepXHOCTb,
o0pa3yroline KOHU4eCKOn
MOBEPXHOCTHU, OCh U BEPILINHA
KOHHMYECKOU MOBEPXHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHMeE U BepIlINHA,
o0pa3yromias U 0Ch; IJIOMIAIb
OOKOBOH U MOJIHOW MOBEPXHOCTH

bubmmorexa [JOK
https://m.eds00.ru/897dd3b2



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2

VYceu€HHbIN KOHYC: 00pa3yroIue u

bu6mmoreka [IOK

9 ; o
BRICOTA; OCHOBAMMA 1 DOKOBAA https://m.edsoo0.ru/1468bab3
MIOBEPXHOCTh
N3o0paxenue KoHyca Ha
II0CKOCTU. Pa3BépTka KoHyca.

10 Ceuenus koHyca (MJIOCKOCTHIO, bubmuoreka [JOK
Napajule]IbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IUIOCKOCTBIO, MMPOXOISIIECH Yepes
BEPIINHY)

1 KomOunanus Ten BpamieHus u bu6mmoreka [IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpasHHuK, ONUCaHHbIA OKOJIO

12 cdepsl; chepa, BIUcaHHAsS B bubnmnorexa [JOK
MHOTOTPAaHHUK WJIA B TEJIO https://m.edsoo.ru/0b136158
BpaIeHus

13 [Tonstre 06 06bEMe. OCHOBHBIE bubmuorexa [JOK
CBoOIicTBa 00BEMOB Tel https://m.edsoo.ru/26a03fb7

. Bbubnnoreka [IOK

14 O0BéM MIMHIpa, KOHyCa 1

https://m.edsoo.ru/5513d87b



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b

bubmuoreka [JOK

15 O06bEM mrapa u wiomaas chepsl
P mazs chep https://m.edsoo.ru/d189bde2
[TomoOHbIE TeNna B IPOCTPAHCTBE.

16 CoOTHOILICHUS MEKTY TUIOIIAASIMU bubnmnoreka [JOK
MOBEPXHOCTEH, 00bEMaMU https://m.edsoo.ru/810cfleb
MOAOOHBIX TE

17 KonTtponsHast pabora o Temam bub6mmoreka [IOK
"Tena Bpamenus" u "O0beMbI TeT" https://m.edsoo.ru/4a33a8ab

18 Bekrop Ha mI0CKOCTH U B bubmmorexka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 Cl10’)keHHE ¥ BBIYMTAaHHUE BEKTOPOB bubmmorexa LHOK

p https://m.edsoo.ru/23f4f089
bubmuorexa [JOK

20 YMHOXEHHE BEKTOpa Ha YK CIIO

MHOMCHHE BEKTOpa Ha HHCT https://m.edsoo.ru/dee379¢eb
PasnoxxeHue BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOpPaM bubmiorexa LIOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenumnena
Pemienue 3aiau, CBA3aHHBIX €
N N bu6nmoreka [IOK
22 IIPUMEHEHUEM IIPAaBUII JCHCTBUN C

BEKTOpamMH

https://m.edsoo.ru/5a827900



https://m.edsoo.ru/d189bde2
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

KoopanHaTHO-BEKTOPHBINA METO/T

bu6mmorexa [IOK

23 enie eome ec
1TPH PELUCHHH reoMeTpHiAcCIuX https://m.edsoo.ru/d3alfe30
3a1a4
[IpsimoyronbpHas cuctema
KOOPJAMHAT B IPOCTPAHCTBE.
24 Koopﬂ WHATBI BI;KTOpa bubmorexa HOK
P . pa- https://m.eds0o0.ru/48db7058
[Ipocreitmue 3agaun B
KOOpJAMHATAX
VYros Mexay BEeKTOpaMH.
25 Ckans Ho: }1]1 01/13135 €Hue brbmmorexa [OK
P P A https://m.edsoo.ru/725eftc4
BEKTOPOB
2% Brruucnenue yrioB Mexmy bubmuoreka [JOK
MPSIMBIMH ¥ THIOCKOCTSIMUA https://m.edsoo.ru/8efbe78e
KonrtponbHas pabora o Teme
" bubnmnorexa [JOK
27 BekTops!l 1 KOOpAMHATEI B

npocrpaHcTae”

https://m.edsoo.ru/77¢22fcS



https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5

[ToBTOpEeHUE, 0600IIEHNE 1
CHCTEMAaTHU3aLMs 3HAHUIA.

bu6mmoreka [IOK

28
OcHoBHbIe GUTYpHI, GaKTHI, https://m.edsoo.ru/1780basd
TEOpPEMBI Kypca IIaHUMETPUN
[ToBTOpeHnue, 06001ImIeHNE U

29 CHUCTeMaTH3aIvs 3HAaHHUH. bubmuoreka [JOK
OcHoBHbIE QUTYPBI, PAKTHI, https://m.edsoo.ru/078cd 184
TEOpPEMBI Kypca INIaHUMETPUN
[ToBTOpenue, 0600MIeHNE 1

30 CHUCTEeMaTH3aIis 3HAHUH. 3a1aun bubmmoreka [JOK
TUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/7491efe0
perieHus
[ToBTOpeHue, 0600mEeHNE 1

31 cHUcTeMaTH3alvs 3HaHWi. 3a1aun bu6mmorexa [IOK
IUIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpEeHUE, 0600IIEHNE 1

1 CHCTEeMAaTH3alysl 3HAaHHH. bubmmoreka [JOK

OcHoBHbIE GUTYpBI, (HAKTHI,
TEOPEMBI Kypca CTEpEOMETPUH

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



https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

bubmuoreka [JOK

33 4! §] 1
TOropas KOHTPOJIbHAA PaboTa https://m.edsoo.ru/ec24dfc?
34 [ToBTOpenue, 0600IICHNE U 1 bubmumoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 14
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MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM TPOT'PAMMBI

10 KIIACC
Kon IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHUS
NpoBepsAeMoro OCHOBHOI1 00pa30BaTeJIbHOI NPOrpaMMBbI CPeAHEro 001ero
pe3yabTara o0pa3oBaHus
7 I'eomerpus
7.1 OrniepupoBaTh NOHATHIMU: TOUKA, MPAMasi, INIOCKOCTh
75 [IpuMeHsTh aKCHOMBI CTEPEOMETPUM U CJIEACTBUS M3 HHUX IMPH PELICHUU
rE€OMETPUUYECKUX 3a7a4
73 OnepupoBaTh NOHATHAMM: MAPAILIENBHOCTh U MEPNEHIUKYISIPHOCTD MPSIMBIX U
IIJIOCKOCTEN
. KnaccupunupoBare B3aMMHOE pPAcloONOXKEHHE MPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE
OnepupoBaTh NOHATHAMM: ABYT'PAHHBIN yroj, IpaHd JBYTPAaHHOIO yria, pedpo
7.5 JBYI'PAaHHOI'O YyIVIa, JIMHEHMHBIM YroJ JBYTPaHHOTO YyIja, TpajyCHas Mepa
JBYTPaHHOIO yria
76 OnepupoBaTb MOHATUSMHU: MHOTOIPAHHUK, BBIIYKJIBIA U HEBBIMYKJIbIH
MHOT'OTPaHHMK, 3JIEMEHTBI MHOIOT'PAHHUKA, ITPABWIIBHBII MHOTOI'PaHHUK
77 Pacnio3HaBaTh  OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NMUpaMuia, MpU3MA,
NPSIMOYTOJIBHBIN Mapajuienenumnes, Kyo)
KnaccudunupoBaTh MHOrOrpaHHUKH, BBIOMpPAs OCHOBAHUSA Ul KJIACCU(PHUKALUU
7.8 (BBIMYKJIBIE M HEBBIMYKJIblE MHOTOTPAaHHHUKH, MPABUIIbHBIE MHOTOTPAHHUKH,
IIPSIMbIE U HAKJIOHHBIE NTPU3MBI, TapaJUIEIICIIUIIEIb])
7.9 OnepupoBaTh NOHATHAMU: CEKYILAs IUIOCKOCTb, CEYEHHE MHOTOTPaHHUKOB
210 OOBACHATH MPUHLUIIBI HOCTPOCHUS CEUEHUII MHOTOTPAHHUKOB, UCIIOJIB3YsI METOT
CJe/10B
Crtpouth cedeHHs] MHOIOTPAHHHUKOB METOJOM CJIE€JIOB, BBINOJIHSTH (BBIHOCHBIC)
7.11 TUTOCKUE YePTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEPXY, COOKY,
CHU3Y




7.12

Pemats 3ala4Yi Ha HaXO0XACHHUEC TICOMCTPHUYCCKUX BCIWYUH I10 06pa3uaM U1
AIropyuTMaM, IMNPUMCHAA HU3BCCTHBIC AHAJIMTUYCCKHUE MCETOAbI IIpHU PCHICHUHA
CTaHAAPTHBIX MAaTCMAaTUYCCKUX 3a1a4 Ha BbIYHUCICHUC paCCTOHHI/Iﬁ MCXKAY ABYMs
TOYKaMHM, OT TOYKH OO HpHMOﬁ, OT TOYKH OO IINIOCKOCTH, MCKIAY

CKpCIIUMBAOIHUMHUCA ITPAMBIMU

7.13

Pemate 3ala4YM Ha HaXO0XACHHUEC ICOMCTPHUYCCKUX BCIWYUH I10 06pa3uaM U1
ajiropurMaM, IPHMCHAA HU3BCCTHBLIC AHAIIUTUYCCKUEC MCTOAbI IIPH PCIICHHUU
CTAaHAAPTHBIX  MATCMATHYCCKUX  3aaa4 Ha  BBIYUCIICHUC  YIJIOB  MCXKIY
CKpCIIMBAKOINUMHUCA TIPAMBIMH, MCKIAY HpHMOfI U IIJIOCKOCTBHO, MCKAY

IJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

Beruucnsate 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH MHOTOTPAHHUKOB (MpH3Ma,
nupaMuia) ¢ MpUMEHEHHEeM (OPMYJ, BBIUUCISITH COOTHOIICHUS MEXIY

IJIOLIa/ISIMU [TOBEPXHOCTEN, 00BEMaMU 1MOA0OHBIX MHOTOI'PaHHUKOB

7.15

OHepI/IpOBaTB NOHATUAMU: CUMMCETPUA B IIPOCTPAHCTBEC, HCHTP, OChb U IJIOCKOCTb

CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (HUTYPBI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPOPETUPOBATH  WMH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (PUTypax, MPEACTABICHHYIO Ha YePTEXKax U

PHUCYHKax

7.17

HpI/IMeHHTB reoOMCTPpHUICCKUC (I)aKTBI AJi1 pCHICHUA CTCPCOMETPUUCCKUX 3alay,
npeanojararomiux HECKOJIBKO HIaroB pemeHusd, CCJIW YCIOBUA NPHUMCHCHHA

3aJaHbl B IBHOH (Gopme

7.18

[IpuMenaTs  mpocTeimme  NpOrpaMMHBIE  CPEICTBA W DIIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUICCKUX 3a/1av

7.19

[TpuBOIUTH pPUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE U >KU3HH,

Pacro3HaBaTh MPOABJICHUC 3dKOHOB TCOMETPUUN B UCKYCCTBC

7.20

[IpuMeHATh NONyYEHHBIE 3HAHUS HA MPAKTUKE: AaHAJU3UPOBATh peajbHbIC
CUTyallud U NPUMEHATb U3YYEHHBIC IIOHATHS B IIPOLIECCE IIOHUCKA PELICHUS
MareMaTH4ecku CcGOpPMYyJIMPOBAHHON MPOOJEMbl, MOJAEIUPOBATh peabHbIE
CUTyallud Ha A3bIKE TI'E€OMETPUM, HCCIECAOBATh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHUEM T'€OMETPUUECKUX TMOHSITHA M TeopeM, ammapara aireopsl,
pelmaTth MIPAaKTUYECKUE 3aJayd, CBSA3AHHBIE C HAXOXKICHUEM TI'€OMETPUYECKUX

BEINYNH




11 KIIACC

Kon . N
IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM 00pa30BaTe/JILHOM
NPOBEPSIEMOro
PoBep NMPOrpamMMbl CpeHero oomero o0pa3oBaHus
pe3yJbTarTa
6 I'eomeTpus
OnepupoBaTh MOHATUAMH: LHUIMHAPHUYECKAs! TIOBEPXHOCTb, 00pa3yoIre HUINHAPUYECKOM
6.1 NOBEPXHOCTH, LWIMHJpP, KOHHYECKas IMOBEPXHOCTb, OOpasylolmue KOHUYECKOH
MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEpXHOCTh
6.2 Pacrio3naBath Tena BpaiieHus (IUIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTyUSHHSI TEJ BPAILICHHS
6.4 KnaccudumupoBars B3auMHOE pactiosiokeHHe chephl U TIIOCKOCTH
65 OnepupoBaTh MOHATUSAMU: LIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA,
IaPOBOM CJI0M, OCHOBaHKE IIAPOBOI0O CJIOSA, BHICOTA MIAPOBOI0O CJIOS, IAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI U IUIOIIAJM TOBEPXHOCTEM TEN BpallleHUs, T€OMETPUYECKUX Tel C
npuUMeHeHueM (HopMyI
67 OnepupoBaTh MOHATHUSMH: MHOTOIPAHHHUK, BIHMCAaHHBIA B cdepy U OMUCAHHBIA OKOJIO
cdepsl, cdepa, BMcaHHast B MHOTOTPAHHHUK HITH TEJIO BPAILCHUS
6.8 BBI4uciasTh COOTHOMICHHS MEXTY TUIOMIAIIMHU TTOBEPXHOCTEH N 00bEMaMH MTOJOOHBIX TEI
6.9 N300paxkaTh u3yudaemble (UTYpPHl OT PYKH W C TNPUMEHEHHEM NPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUCHHUS TeJl BPALICHUS
611 W3Brekatb, UHTEPHPETUPOBATh U MpeoOpa3oBbIBaTh WHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUIecKuX (hurypax, mpeacTaBIeHHYIO Ha YepTeKaxX U PUCYHKAX
[IpumensiTb reomerpuueckue (axkTbl I pElIEHUS CTEPEOMETPUYECKUX  3ajiad,
6.12 IIPEIII0JIaratoIIuX HECKOJIBKO IIaroB PELICHMs], €CIM YCIOBUS IPUMEHEHMS 3a/1aHbI B IBHOU
dbopme
6.13 OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE




BrmomaaTe )IGI\/'ICTBl/Iﬂ CJIOKCHHUA BCKTOPOB, BbIYUMTAHUSA BCKTOPOB M YMHOXKCHHA BCKTOpaA

6.14
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00JI1aal0T
6.15 [IpuMensATh NpaBuiIO NapajviesienuIeaa Ipu CI0KEHUU BEKTOPOB
OnepupoBaTh MOHATUSAMH: JE€KAPTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJb
6.16 BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXAY BEKTOPAMH, CKaISIPHOE
NPOM3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPHI
6.17 HaxonuTh cymMMy BEKTOPOB M NMPOU3BEIEHHE BEKTOPAa HA YHCIO, YTOJ MEXIYy BEKTOpPaMH,
CKaJISIpHOE TIPOU3BE/IEHHUE, PACKIIAIbIBATH BEKTOP 10 IBYM HEKOJJIMHEAPHBIM BEKTOPaM
6.18 3azaBatTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CUCTEME KOOpAUHAT
6.19 Pemate mpocreiimme reomeTpuueckre 3aa4d Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
MeTo/a
Pemate 3amaun Ha JI0Ka3aTENLCTBO MAaTEMAaTHYECKUX OTHOILIEGHHMM W HaXOXKACHUE
6.20 reOMETPHUECKUX BEJIMYMH 10 00pa3liaM MM aJrOpUTMaM, IPUMEHsSI U3BECTHBIE METOMbI
NIPY PEUICHUU CTaHAAPTHBIX MaTEeMaTHUECKUX 3aj1ad
621 [TpuMeHsATh TpOCTEHIIME TNPOrpaMMHBIE CPENCTBA W AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CHCTEMBI IIPU PELICHUN CTEPEOMETPUIECKUX 3a/1au
6.0 [IpuBoANUTE TpPUMEpPHl MaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B TMPHPOJIE U HKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE
[TpuMeHSTHh TONydeHHBbIE 3HAHHMS Ha TMPAaKTHKE: aHAJIM3HPOBATH PEaJbHBIE CHTYyallUd MU
OPUMEHATh M3Y4YEHHBIE TMIOHATHUS B TIIpoOlLECCe TIOMCKAa peIIeHUs MaTeMaTHYeCKU
623 chopMyIHPOBAHHON MPOOIEMBI, MOACTUPOBATh PEATbHbIC CUTYyallud Ha SI3bIKE T€OMETPHH,

UCCJIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJB30BAaHUEM T€OMETPUYECKUX TOHATHI H
TEeopeM, ammapara anreOpbl, pemiaTh MPaKTUYECKUE 3aadd, CBSI3aHHBIC C HAXOXKICHUEM

IrCOMCTPHUUCCKUX BCIINYNH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon

HpOBCpﬂEMI)Iﬁ 3JIEMEHT COACPKAaHUSA

I'eomerpus

7.1

OcHOBHBbIE TOHATHS cTepeoMeTpuu. Touka, mIpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsATHEe 06 AaKCMOMAaTHYECKOM MOCTPOCHUH CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH

n CJICACTBHUA U3 HUX

7.2

B3auMHOe  pacrnonoxkeHune — OpsAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
NapajuleJIbHbIE U CKpEIIUBaroIuecs npsamsele. [lapaninenbHOCTb NPSAMBIX U IIIOCKOCTEN
B TPOCTPAHCTBE: MapajulebHbIE NpPsSMbIE B IMPOCTPAHCTBE, MApaUIEIbHOCTh TPEX
NPSIMBIX, MApaJUIEIbHOCTh MPSIMOW M IUIOCKOCTU. YTIBl C COHAIPAaBJIECHHBIMU
CTOpPOHAMH, YroJI MEXIy NpsSMBIMHA B NPOCTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEM:
napajuleJIbHblE IIJIOCKOCTH, CBOWCTBAa MNapajUleNbHBIX IulockocTeil. [Ipocrelimue
IIPOCTPAHCTBEHHBIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapauiesenumner,

IMOCTPOEHUE CEUYECHUI

7.3

[lepneHIUKyISIpHOCTh TPSAMOM U IJIOCKOCTU: TEPHEHAUKYJISPHBIE MpPSMbIE B
MIPOCTPAHCTBE, NPsSIMblE MapajuiebHble U NEPIEHANKYIIIPHbIE K MJIOCKOCTH, MPU3HAK
NEPIEHIUKYJISIPHOCTH MIPSIMON U IUIOCKOCTH, TEOPEMA O MPSIMOW NEPIEHIUKYIISIPHOU
IUIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YIOJ MEX/1y MPSIMON U IMIIOCKOCTbIO, ABYTPaHHBIH
yroJl, TMHEWHBIN YroJ ABYTpaHHOrO yria. [lepneHaukysp 1 HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 IJIIOCKOCTH, MPOEKIUs GUrypsl Ha
IUIOCKOCTBh. [lepneHauKyIapHOCTh TUIOCKOCTEN: NMPU3HAK MEPIEHAUKYIISIPHOCTH JIBYX

mockocteil. Teopema o TpEX neprneHuKyIspax




7.4

[loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE JJEMEHTbl MHOTOTPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH, pa3BEPTKAa MHororpaHHuka. IIpusma: n-yrosbHas
npu3Ma, TPaHU U OCHOBAHUS TMPU3MBI, MpsMas M HAKIOHHAs NPU3MBI, OOKOBas U
IIOJIHAs TIOBEPXHOCTH NpU3Mbl. [lapaienenumnen, mpsMOYyroJIbHBIN MapajuleIeunes 1
ero cpoiictBa. [Iupammna: n-yroiapHas nupamuaa, TPaHW M OCHOBAaHWE MHPAMMJIBI,
OoKOBasi M TOJHAs TMOBEPXHOCTh MUPAMUJbI, NMpaBWIbHAS W yCEUEHHAs MUpaMuia.
OnemMeHTHl TOpu3Mbl U nupamunabl. I[lpaBuibHbIE MHOTOTPAHHUKHU: IOHSTHE
IIPAaBUJILHOTO MHOIOTPaHHUKA, IIpaBUibHAs IpHU3Ma M NPABUWIbHASA INHUPAMUJA,
MpaBWIbHAsA TPEYroJibHAs MUpaMKJIa U MPaBUIbHBIN TeTpasap, Kyo. [Ipeacrasnenue o
IIPaBWIBHBIX MHOTOTPaHHMKAaX: OKTa’lp, AoJAeKa’Ap M ukocadapyrue CedeHus

IMPU3MBI 1 TUPaAMUABI

7.5

CuMMeTpHsl B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENIBHO TOYKH, MPSIMOM, TJIOCKOCTH.
OneMeHTbl  CUMMETpPUM B INHpaMHAax, MapajuleeNunesax, IMpaBUIbHBIX

MHOTI'OrpaHHHUKax

7.6

Brruucnenue »1eMEHTOB MHOTOTPaHHHMKOB: pE&Opa, auaronanu, yriel. [liomans
OOKOBOIl TMOBEPXHOCTH U TMOJHOW TMOBEPXHOCTH TMPSAMOM TPU3MBI, IJIOLIAAb
OCHOBaHHH, TeopemMa 0 OOKOBOH MOBEPXHOCTH MPsAMOI mpu3mbl. [Lnomans 60xoBOI
MOBEPXHOCTH U TMOBEPXHOCTH MPABUJIBHON NUpaMUAbl, TEOpeMa O IUIOLIAIU

yceu€HHoi nupamuabl. [lonstue 06 06béMe. O6bEM MUpaMUIbl, TPUIMBI

7.7

[Tono6ubie Tena B npoctpaHcTBe. COOTHOLIEHUS MEX]y IUIOMAIIMU OBEPXHOCTEH,

o0BEMaMH HOI[O6HBIX TCII

11 KUIACC

Kox

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAaHUSA

I'eomerpus

6.1

Hunuaapudeckas MOBEPXHOCTb, 00pa3yrolve HWIHMHIPUYECKONH MOBEPXHOCTH, OCh
HWINHAPUYECKON moBepxHOCTH. LluiauHap: ocHOBaHUS U OOKOBask MOBEPXHOCTH,

oOpasytomas 1 0Ch, TUIOIIaAh OOKOBOW W TTOJIHOW TTOBEPXHOCTH

6.2

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOH MOBEPXHOCTH, OCh M BEpIINHA
KOHMYECKOW ToBepXHOCTH. KoOHyc: OCHOBaHWME W BepinMHA, oOpasyiomas u OCh,
miomaab OOKOBOW W TIOJHON MOBEPXHOCTU. YCEUYEHHBIH KOHYC: 0Opasylolme u

BbICOTA, OCHOBAHUA U OokoBas IMMOBCPXHOCTH




Cdepa u map: ueHtp, paauyc, AUaMmeTp, IUIOMIAAb MOBEpXHOCTU ceprl. BzaumHuoe

6.3
pacriosioskeHue chepbl 1 IIIOCKOCTH, KacaTellbHas MIOCKOCTh K cepe, miomanb chepsl
6.4 N300paxkeHue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muiMHApa U KOHyCa
6.5 KomOuHanmu Ten BpamieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONMMCAHHBIA OKOJIO
cdepsl, cdepa, BMcaHHAs B MHOTOTPAaHHHK, WM TEJIO BPAIICHUS
[Tonsitue 06 oOBEMe. OcHOBHBIE CcBOWcTBa 00BEMOB Tei. Teopema 00 oO0BEME
6.6 NPSMOYTOJBHOTO Mapajuienenunena u cieactsus u3 He€. OO0BEM HMIMHApA, KOHYCA.
O06BEM mapa u mwiomaas cheps
6.7 ITonoGHbIe Tena B mpocTtpaHcTBe. COOTHOIIEHUSI MEXIY IUIOMIAIMH MOBEPXHOCTEH,
00bEMaMHU ITOTOOHBIX TEN
6.8 Ceuenns mmimHApa (TMapayieNbHO W TMEPIEHIUKYJSPHO OCH), CEYeHHs KOHyca
(mapayuteTbHOE OCHOBAaHUIO M MTPOXO/IAIIEe Yepe3 BEPIINHY ), CEUSHHs mapa
Bektop Ha miockocTH M B mpocTpaHcTBe. CIOXKEHHE W BBHIYUTAHHE BEKTOPOB.
6.9 YMHOKEHHE BeKTOopa Ha 4uClo. Pas3ioskeHue BeKTOpa Mo TpEM HEKOMIUTAHAPHBIM
BekTopaM. IIpaBuio mapamienenumnena. Pemenue 3amay, CBA3aHHBIX C MPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOpaMU
[IpsimoyronbpHas cucTeMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BekTopa.
6.10 [Mpocreiimue 3amaun B KOOpAMHATaX. Yroidl Mexay Bekropamu. CkaisipHOe

IMPOU3BCACHUC BCKTOPOB. Brruncienue YIJIOB MEXKAY IMPAMBIMH W IIJIOCKOCTSAMM.

KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIICHUHA FEOMETPUUYECKUX 3a/1a4




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI CPEJJHEI'O OBILEI'O OBPA3OBAHUS

Kon
npose
psieMo
ro
Tpedo
BaHMA

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHHSI OCHOBHOM
o0pa3oBaTeIbHOM NPOrPaMMBbI CpeiHero o0mero 00pa3oBanus

Bnanenne MeromaMu J10Ka3aTenbCTB, aIrOPUTMAMU peIISHHs 3a7ay; yMEHHe
(bopMyIHpOBaTh W ONEPUPOBATH MOHSATHSAMH: OIPEICIIEHHe, aKCHOMa, Teopema,
CIIEZICTBHE, CBOMCTBO, MpPU3HAK, 0KA3aTeIbCTBO, PAaBHOCUJIbHbBIE (OPMYIHPOBKH;
NPUMEHSTh UX; yMeHHe (opMyIHpoBaTh O0OpaTHOE M  IPOTHUBOIOJIOKHOE
YTBEp)KJICHHE, MPHUBOAUTH TPHUMEPHl U KOHTPIPHUMEPHI, HCIOIb30BAaTh METOJ]
MaTeMaTUYeCKOW WHIYKIMH, TPOBOAWTH JIOKa3aTEIbHBIE PACCYXKICHHUS TIPH
peleHnH 3a/a4, OLEHMBATh JIOTMYECKYIO MPaBWIBHOCTh PACCYKICHUH; yMEHHE
ONEpPUPOBATh  TIOHSATHSIMH:  MHOXKECTBO,  IIOJIMHOKECTBO,  OIEpalldidl  HaJ
MHOXECTBaMH; YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIA ammapar s
OITMCAHMS PEATBHBIX MPOIECCOB U SBJICHUHA M TIPU PEIICHUH 33/1a4, B TOM YHCIIC W3
ApyruxX y4eOHBIX HPEIMETOB; YMEHHUE ONEpPHpOBATh MOHATHAMU: rpad, CBA3HBIN
rpad, IepeBo, MMKI, rpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh W OMHCHIBATH rpadbl

pa3siiInIHbIMU CHOCO6aMI/I; HCII0Jb30BAaTh I‘pa(bbl Ipu pCHICHUH 3aJ1a4




YMeHHe onepupoBaTh MOHATHAMU: HAaTypaJIbHOE 4YMCIIO, LIEJIO€ YHCIIO, CTENEHb C
LEeJbIM IOKa3aTejaeM, KOPeHb HaTypajdbHOM CTENEHH, CTENEHb C PallMOHAIbHBIM
rokasaresieM, CTEeIeHb C JCHCTBUTEIBHBIM TOKa3aTeseM, Jiorapudm ducia, CHHYC,
KOCHUHYC M TaHT'€HC MPOM3BOJBHOIO YHMCJA, OCTATOK IO MOZYJIIO, PALMOHAIBHOE
4HCII0, UPPALIMOHATIBHOE YMCII0, MHOYKECTBA HATYPAJIBHBIX, LENbIX, PALlMOHAJIBHBIX,
JNEUCTBUTEIBHBIX  YMCEJI; YMEHHE  HCIOJIb30BaTh  IPU3HAKU  JIEIMMOCTH,
HAaUMEHBIINNA OOIIUI JEUTETh U HauMeHbIIIee o01ee KpaTHoe, anroput™m EBkimaa
IpU PEIICHUH 3a]1a4; 3HAKOMCTBO C pa3JIMYHBIMU MO3UIMOHHBIMU CHCTEMaMH
CUMCIICHUS; YMEHHME BBINIONHATH BBIUMCIEHHE 3HAYCHWH M TpeoOpa3oBaHUs
BBIpOKEHUI CcO cTemeHsMH U Jorapudmamu, mpeodOpazoBaHus ApoOHO-
paloHaIbHBIX BBIPAYKEHUM; yMEHHE OIIEpUpPOBaAThH HOHSATHUAMU:
MOCIIEI0BATEIbHOCTD, apu(pMeTHyecKas Mporpeccus, reoMeTpudecKas mporpeccus,
O0ecKOHeUyHO yObIBaloIiasi TeOMETpUYecKas MpOrpeccHs; YMEHHE 3alaBaTh
MOCJIEZIOBATEILHOCTH, B TOM YHCIIE C MOMOIIbIO PEKYPpPEHTHBIX (opMyr; ymMeHHe
ONEpUPOBATh MOHATHUAMU: KOMILJIEKCHOE YHCIIO, CONPSDKEHHBIE KOMILUIEKCHBIE
Yyclia, MOJIYJIb U apryMEHT KOMIUIEKCHOTO 4ucia, (opma 3amucu KOMIUIEKCHBIX
yucenl (reoMeTpuyeckas, TPUTOHOMETpUUYECKas U aireOpaudeckas); yMETb
MIPOU3BOIUTH apupMeTHUECKHE ACHCTBUS ¢ KOMIUIEKCHBIMH YHUCIIaMU; TMPUBOIUTH
IIPUMEPBI UCTIOJIb30BAHMSI KOMIUIEKCHBIX YHMCEJl; OIIEpUPOBATH MOHATUIMU: MaTpula

2x2 1 3%3, onpeAeuTeNb MaTPHULIbl, TEOMETPUUYECKHI CMBICI ONPEIETUTEIS

YMeHue  omepupoBaTh  INOHATHUSAMHU:  pPalMOHAIBHBIE,  UPpalMOHAJIbHBIC,
MoKa3aTebHbIe, CTENICHHBIE, JIoTapu(MUIECKHUE, TPUTOHOMETPUIECKHE YPaBHEHUS
U HEPAaBEHCTBA, HX CHCTEMbI; YMEHHE OIIEpUPOBATH MOHATHAMH: TOXKAECTBO,
TOKJIECTBEHHOE IIPe0Opa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEPABEHCTB, PAaBHOCWJIBHOCTh YPAaBHEHMH, HEPABEHCTB M CUCTEM; YMEHME pelIaTh
YPaBHEHUsI, HEPABEHCTBA M CUCTEMBbI C IOMOLIBIO PA3IMYHBIX IPUEMOB; pelIaTh
YPAaBHEHHMsI, HEPABEHCTBA M CHUCTEMBI C I1apaMETPOM; IPUMEHATb YypaBHEHUS,
HEPABEHCTBA, MX CHUCTEMBI Ul PEUICHUS MATeMaTUYeCKUX 3aJad W 3a4ad H3

pa3IMYHbIX 00JacTel HAYKU U PeaIbHOM JKU3HU




YMeHue onepupoBaTh MOHATUSAMH: (YHKLHUS, YETHOCTh (YHKINHU, EPUOJUUHOCTD
(GyHKIMH, OrpaHUYEHHOCTh (YHKUIUH, MOHOTOHHOCTb (YHKIMH, 3SKCTPEMYM
¢byHKUMH, HaumOonblllee W HaWMEHbIee 3HaueHHs (YHKIMM Ha TPOMEXYTKE,
HenpepbIBHAass (QYHKIHSA, acUMOTOTHI rpaduka ¢GyHKOWM, TepBas ¥ BTOpas
NpOU3BOJHAS (DYHKIMHM, T€OMETPUYECKHH U (PU3MUYECKUI CMBICI HPOM3BOIHOM,
nepBooOpasHasi, OnpeeNEHHBIN HHTETpall; YMEHHE HAaXOAUTh aCHMITOTHI Tpaduka
(GYHKIMU; YMEHUE BBIYMCIATH MPOU3BOJAHBIE CYMMBI, IIPOU3BEICHUS, YaCTHOTO U
KOMITO3UIIMN (PYHKIIMI, HAXOAUTh YPaBHEHHE KacaTelIbHOW K rpaduky (QyHKIWH;
YMEHHE HaXOAWUTh MPOU3BOAHBIE HJIEMEHTAPHBIX (PYHKIHUIl; yMEHUE HCMOIb30BaTh
MIPOU3BOIHYIO JUTS UCCIIEIOBAHUS (DYHKINH, HAXOAUTH HAaHOOJbIINE U HANMEHBIIINE
3Ha4YeHUs1 QYHKUUN; CTPOUTH TpapUKH MHOTOUWIEHOB C UCIOJIb30BAHUEM alIapara
MaTEMaTHYECKOr0  aHajlu3a; MPUMEHSTh [POU3BOJHYIO JUISI  HaXOXKIACHMS
HaWIy4lIero peuleHns B NPUKIAJHbIX, B TOM YHUCJE COLUATIbHO-DKOHOMUYECKUX U
¢du3nUecKux 3agadax; HaXOAUTH IUIOMIATN M 00BEMBI (PUTY C TIOMOIIBIO HHTETpaa;
IPUBOAUTH  NPUMEPhl  MATEMaTHYECKOr0  MOJCJIUPOBAHUS C  IOMOILIbIO

mddepeHnranbHbIX YpaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk ¢GyHKIMH, oOpaTHass QyHKUuS,
KOMIO3UIMs  QYHKIUM, JuHeWHas  QyHKuus, KBajapaTuuHas  (QyHKIuS,
pauMoHanbHast (YHKIMS, CTENeHHas (YHKIHSA, TPUTOHOMETpPHUYECKHE (DYHKIHH,
oOpaTHblE TpPUTOHOMETpHUYECKHEe (YHKIMH, TOKa3aTelbHas W Jorapudmuueckas
(GyHKIMH; yMEHHE CTPOMTh TIpadUKd H3YYEHHBIX (YHKUUH, BBIIOJHATH
npeoOpa3zoBanusi TpapuKkoB (YHKIHN, HCMOJB30BaTh TpadUKU I H3yYCHHS
MPOILIECCOB M 3aBUCUMOCTEH, MPU PELICHUH 3a7a4 U3 APYTUX yU4eOHbIX MPEIMETOB U
3aJad M3 peaTbHON JKM3HM; BBIpaXKaThb (OPMYJIaMH 3aBHCHMOCTH MEXIY
BEJIMYMHAMHU; MCIIONb30BaTh CBOWCTBA W rpadukd (QYHKUUH U1 pelieHus
ypaBHEHMI, HEPABEHCTB U 3ajJjad C MapaMeTpaMu; H300pakaTh Ha KOOPAUHATHOM

IIJIOCKOCTH MHOXKECCTBA peI_HCHI/Iﬁ ypaBHeHI/II\/'I, HCPABCHCTB U UX CUCTCM




YMmenue peuraTb TEKCTOBBLIC 3aJla4W PA3HBIX TUIIOB (B TOM 4YHUCJIC HA NPOLCHTHI,
JOJIM 1 4aCTUu, Ha ABHIXKCHHUC, pa60Ty, CTOUMOCTBE TOBApOB U YCJIYT, HAJIOTH, 3ada4Yun
n3 oOlactu ynpaBJICHHUA JIMYHBIMU U CEMEMHBIMU (l)I/IHchaMI/I); COCTaBJIATHb
BbIPpAXKCHUS, YPABHCHHSA, HCPABCHCTBA W HUX CHCTCMBI I10 YCJIOBHIO 3aJayH,
HUCCIICA0BATh MMOJTYYCHHOC PCIICHUE U OLICHUBATDH HpaB}:[OHO)IO6HOCTL PE3YyJIbTAaTOB,
YMEHUC MOACIUPOBATL PCAJIbHBIC CUTYyallUW Ha A3BIKC MATCMATUKH, COCTABJIATH
BBIPpAKCHUS, YPABHCHHUA, HCPABCHCTBA W HX CHCTCMBI II0 YCJIOBHIO 3aJa4H,
HCCICA0BAaThL IIOCTPOCHHBIC MOJACINM C HCIOJbB30BAHUCM aIlllapara anre6p1;1,

MHTEPIPETHPOBATH NOJTYUYECHHBIH pe3yIbTaT

YMeHue omnepupoBaTh TMOHSATUSAMHU: cpeAHee apudmernyeckoe, MeauaHa,
HauOoJbIllee ¥ HAWMCEHbBIIEC 3HAYCHUsS, pa3Max, IUCIEPCHs, CTaHIapTHOE
OTKJIOHCHWE 4YHUCIOBOTO Ha0Opa; yMEHHE U3BIIEKATh, WHTEPIPETHPOBATH
nHpopMaInoo, TMpEACTaBIEHHYI0 B TaOIWIax, Ha JUarpaMMax, TIpadukax,
OTPAXKAIOLIYI0 CBOWMCTBA pPEAJbHBIX IMPOLECCOB W SBJICHUW; MPEACTABIIAThH
WHPOPMAIIMIO C TIOMOIIBIO TAOJNUI] W JHarpaMM; HCCIIEIOBaTh CTATHCTUYECKUE
AaHHBIC, B TOM 4YHUCJIC C MMPUMCHCHUCM I‘pa(bI/I‘{eCKI/IX MCTONOB U 3JICKTPOHHBIX
cpeAcTB; TpadUYecKd UCCIENI0BaTh COBMECTHBIC HAOJIOJACHUS C IOMOIIBIO

JyarpaMM pacCEeUBaHUs U JINHEWHOU perpeccun




YMeHue omnepupoBaTh MOHATHAMH: CIy4YalHBI OMNBIT M Ciy4ailHOe coObITHE,
BEPOSTHOCTh  CIIY4allHOTO COOBITHSA; YMEHHE BBIYUCIATH BEPOSATHOCTH C
UCIIONIb30BaHUEM TpaUUecKUX METOO0B; MPUMEHITh (OPMYJbl CIOXKEHUS U
YMHOXXEHHUSI BEPOSITHOCTEH, (POpPMYITy IMOJIHOW BEpOSTHOCTH, (opmyiy bepryim,
KOMOMHATOpHbIE (PaKTBl U (OPMYIIBI; OLIEHUBATh BEPOSITHOCTH PEABHBIX COOBITHIA;
YMEHHE ONEpUpOBaTh MOHATUSAMM: ClydyallHas BEJIMYMHA, paclpelesieHue
BEPOSITHOCTEM, MAaTEMAaTUUECKOE OKUJIAHUE, TUCIIEPCUS U CTAHJAPTHOE OTKIOHEHUE
Clly4yaifHOM BeNWYMHBL, (YHKIHUU PpacHpefesieHHs W IUIOTHOCTH PAaBHOMEPHOTO,
[IOKa3aTEeJIbHOTO U HOPMAJIBHOTO paclpeeseHUi; YMEHNE HUCII0Ib30BaTh CBOMCTBA
W3YYEHHBIX paclpeAeiieHui JUIsl pelieHns 3a/a4; 3HAKOMCTBO C MOHATHSAMU: 3aKOH
OOJBIIMX YHUCEN, METOAbl BBIOOPOUHBIX HCCIEAOBAHUN; YMEHHE MPUBOIUTH
IIPUMEpPHI MPOSABIECHUS 3aKOHA OOJIBIIMX YHCEN B MHPUPOJHBIX M OOLIECTBEHHBIX
SBJICHUSIX; YMEHHUE OIEpUPOBAaTh IMOHATHUAMH: COYETaHUE, MEPECTAHOBKA, YHCIIO
COYETaHWil, YHCIO TMepecTaHOBOK; OumHOM HplOTOHA; yMeHHEe MNPUMEHSTH
KOMOMHATOpHbIE (AaKThl W pACCyKIEHUs [Uid pelieHus 3aJad; OICHUBATh
BEPOSITHOCTH pEabHBIX COOBITUH; COCTaBJIATH BEPOSTHOCTHYIO MOJENIb U

MHTEPIPETUPOBATH MOTYUYCHHBIN pe3yIbTaT

YMeHHe onepupoBaTh IMOHATUAMU: TOYKA, NpsAMasi, IJIOCKOCTb, IIPOCTPAHCTBO,
OTpE30K, JIy4, BEJIIMYMHA YIJa, IUIOCKHWA yroj, IBYIPAHHBIA yTOJ, TPEXTPAHHBII
yIoj, CKpELIUBAIOUIMECS MpsAMbIEe, MapaUICIbHOCTh U IEPIECHAUKYJIIPHOCTD
NPSAMBIX W IUIOCKOCTEHW, YTrOJd MEXIy MNPAMBIMH, YroJ MEXKIy IpsSMOH U
IJIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH, PACCTOSHHME OT TOYKHM O IUIOCKOCTH,
paccTositHue MeXAy MpsSMBIMU, PACCTOSHHME MEXAYy IUIOCKOCTSIMH; YMEHHUE
UCMOJIb30BaTh MPH PELICHUN 3a/1a4 U3yueHHbIE (DAKThl U TEOPEMbl MJIAaHUMETPUH;
yMEHHE OIIEHMBAaThb pa3Mepbl OOBEKTOB  OKpPYXAloIIero MHpa; CTPOUTh
MaTeMaTH4eCKUE MOJEIU C IOMOIIBI0O TIEOMETPUYECKUX IIOHATUH U BEIUYUH,

peuiaTh CBA3AHHBLIC C HUMHW IIPAKTUYCCKUEC 3a/Ja4n
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YMeHue omnepupoBaTh TMOHATHAMHU: IUIOMAAb  (UTypbl, 00BEM  Qurypsl,
MHOTOTPAaHHHMK, MPaBUJIbHBI MHOIOIPDAHHHMK, CCUCHHE MHOTOIpaHHHMKA, KYO,
napauiesienure]l, mpu3Ma, mupamMuaa, Gurypa u moBepXHOCTh BPAICHHs, IMITHH/IP,
KOHYC, T1ap, chepa, miomanb chepsl, MIOMAAs MOBEPXHOCTH MTUPAMUIBI, TIPU3MBI,
KOHYycCa, IWINHApa, 00bEM KyOa, MPsIMOYTOJIBHOTO MapauieyeuIie/ia, ITMPaMUIb,
MPU3MBI, MIJIWHAPA, KOHYyCa, Iapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHsI KOHyca M
WINHAPA, TMapajUleIbHblE OCH WM OCHOBAaHHWIO, CEUEHHE IIapa, IUIOCKOCTb,
Kacaromasics chepsl, IINHIPA, KOHYCa; YMEHHE CTPOUTh CEYCHHE MHOTOTPAaHHUKA,
n300pakaTh MHOTOTPAHHUKH, (PUTYpBI M MOBEPXHOCTH BPALICHUS, UX CCUCHHS, B
TOM YHCJIE€ C TIOMOIIBIO DJIEKTPOHHBIX CPEJCTB; YMEHHE MPHUMEHSTH CBOHCTBA
reOMEeTpUUECKUX  (UTyp, C€aMOCTOATENBHO  (OPMYJIHPOBATH  ONpPEICIICHUS
U3ydaeMblX (Uryp, BBIIBUTATh THUIIOTE3bI O CBOMCTBAX W  MNpPU3HAKAX
reOMETPUUECKUX (QUTyp, OOOCHOBBIBATh WIIM ONPOBEPTaTh UX; YMEHHE MPOBOJUTH
KIaccupukanuo (GuUryp mo pa3nMyHBIM TMPU3HAKAM, BBHIMOIHITH HEOOXOIUMBIE

JAOIIOJIHUTEIBbHBIC ITIOCTPOCHUSA
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YMeHue omnepupoBaTh TMOHSATHAMHU: ABIKEHHE B MPOCTPAHCTBE, MapaUICIbHBIN
NEePeHOC, CUMMETPHSI Ha TIOCKOCTH M B IPOCTPAHCTBE, MMOBOPOT, IpeoOpa3oBaHme
1o100us1, MOA0OHbIe (PUTYpBI; YMEHHE paclio3HaBaTh PaBHBIC U MOJ0OHBIE (PHUTYPHI,
B TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; UCIOIB30BaTh T€OMETPUUCCKHE
OTHOIICHHS TIPH PEHICHWH 3ajad; HaXOJUTh T'€OMETPHUYECKUE BEIMYHMHBI (IUIMHA,
yroJ, miomaas, 00bEM) MU peIIeHUN 3a/1a4 U3 IPYTruX YYeOHBIX NMPEIMETOB U M3
peanbHON KM3HHM;, YMEHHE BBIUUCIATH T€OMETPHUUECKUE BEIWYHMHBI (UIMHA, YTOJ,
Iomaas, 00bEM, IUIOMAAb MMOBEPXHOCTH), HMCIOJIB3Ys W3ydeHHBIE (HOPMYIBI H
METO/bI, B TOM WYHCIE: IUIOMAAbh IMOBEPXHOCTH MHPAMH[BI, TMPH3MBI, KOHYCa,
IWIMHAPA, Tuomanb chepsl; 00bEM Kyba, MPSIMOYTONBEHOTO TMapaiiesenue/a,
nUpaMHIbl, TPU3MBI, IWIMHApA, KOHyca, IIapa;, YMEHHE HaXOJUTh OTHOIICHUE

00BEMOB MOAOOHBIX UTYD
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YMeHue OIICpHUPOBATH INOHATUAMU: MPAMOYIOJIbHass CUCTEMa KOOPAHWHAT, BEKTOD,
KOOpAUHAThl TOYKH, KOOpJAWHATBI BCKTOpAa, CyMMa BCKTOPOB, IIPOU3BCACHUC
BCKTOpa Ha 4YHCJIO0, Pa3JIOKCHUE BCKTOpaA IIO 63.3I/ICY, CKAJIPHOC IIPOU3BCIACHHC,
BCKTOPHOC IIPOU3BCIACHHUEC, YIOJ MCKAY BCKTOpaMH; YMCHUC HCIOJIbB30BATh
BCKTOpHBIﬁ u KOOp,I[I/IHaTHBIfl MCTOJ AJIA pCIICHUA ITCOMCTPHUUCCKUX 3ada4 U 3aaa4

JPYTUX YYEOHBIX MIPEIMETOB

13

YMmenue BbIOMpaTh MNOAXOASIIMNA METON JUIsl peUIeHHsl 3aJadd; I[OHUMaHHe
3HAYMMOCTH MAaTeMaTUKU B W3YYEHUH MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUHN; yMEHHE pacro3HaBaTh MpPOSBIEHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
YMEHME ITPUBOJUTH MPUMEPBI MATEMATUUECKUX OTKPBITUN POCCUICKOM U MUPOBOM

MaTeMaTHYECKOW HayKH




INEPEYEHD 2JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna v BBIYUCICHUS

1.1 Harypanbnblie u nensie yncina. [Ipu3Haku e1MMOoCTy HEIbIX YUCE

1o Panmonaneupie uucia. OOBIKHOBEHHBIE U JECSITHUYHBIE JPOOH, MPOLIEHTHI,
' OecKOHEeUHbIE TIEPUOUUECKUE IpOOH

13 ApudmeTnuecknii KOpeHb HaTypalibHOH cTeneHu. JlelicTBus ¢ apupMeTHUeCKUMHU
' KOPHSIMU HaTypajibHOU CTEIEHU

14 Crenenp ¢ uenbiM mnokaszareneM. CTeneHb C palMOHaJbHBIM IOKa3aTEJIEM.
' CBoiicTBa cTeneHU

s CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHI€HC YMCJIOBOIO apryMeHTa

1.6 Jlorapudm uncna. Jlecaruunbie 1 HATYpaIbHBIC JTOTapU(OMBI

HeiictButenpHpie 4yucna. ApudMeTHYECKHe OmNepaluud ¢ JIeHCTBUTEIbHBIMU
1.7 yuciaamu. [IpuOnmkEHHBIE BBIYMCICHUS, TpPaBWIA OKPYIJICHHS, TNPHUKUAKA H
OIICHKA pe3y/IbTaTa BEIYUCICHHMA

1.8 [Ipeobpa3oBaHue BhIpaKEHUI

1.9 KommiekcHsle uncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenbie u 1pOOHO-paAIIIOHANIbHBIE YPaBHEHHUS

2.2 HppanmoHanbHble ypaBHEHUS

23 TpuronomeTprueckue ypaBHEHHs

24 [Toka3zarenbHbBIE U JTOTapUPMHUUYECKIE YPAaBHEHHS

2.5 I{ensie 1 1poOHO-palIMOHATILHBIC HEPABEHCTBA

2.6 HNppaunoHanbHble HEPABEHCTBA

2.7 [TokazarenbHble U TOrapu(PMUUECKHE HEPABEHCTBA




2.8

TpI/IFOHOMCTpI/I‘ICCKI/Ie HCPABCHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuna cucTeMsl JINHEHHBIX ypaBHEHUI. ONpenenuTesb MaTPULIbI
3 OyHKIMH U TpaduKH
31 Oyukuus, cnocoObl 3ananus Qynkuuu. ['padux Pynkuuu. Bzaumuo oOpaTHbie
¢yskuuu. YétHeie u Heu€THBIC QyHKIMU. [leprogmueckue GpyHKIHH
O6nacTh ompeneiaeHuss U MHOXKECTBO 3HadeHWM GyHkouu. Hymu ¢yHKIuu.
15 [TpoMexXyTKH  3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH  (DYHKIIUH.
MaxkcumymMbl 1 MUHUMYMBI (QyHKUuu. HauGonblee M HauMeHblIee 3HAYCHHE
(GYHKINU Ha TPOMEKYTKE
33 CrenenHas (yHKIHMS C HAaTypaJbHBIM M IIedbIM TokazareneM. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpadMK KOpHS 1-0i CTENECHH
34 Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpaduKu
3.5 [Toka3zarenbHas u norapupmMuueckas QyHKIUU, X CBOMNCTBA U TpapUKH
16 Touku paspeiBa. AcuMOTOTH TpadukoB ¢yHkuuid. CBoiicTBa (QyHKUUH,
HEMpEepPHhIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 331aHUS MOCJIE0BATEILHOCTEM
3.8 Apudmernueckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX TPOIIEHTOB
4 Haygana maTeMaTn4ecKoro aHainusa
4.1 [TpousBonHas Gpynkuuu. [IpousBoaHbIe 31eMEHTApHBIX QYHKIUN
[IpumeHeHHe TPOM3BOAHOM K HCCIENOBAaHUIO (PYHKIMI Ha MOHOTOHHOCTb H
4.2 sKCTpeMyMbl. HaxoxkaeHne HauboJbIero 1 HaMEHbIIEro 3HaueHus! PyHKIMKY Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muterpan
5 MHoxecTBa 1 JIOTHKA
5.1 MHoecTBO, oniepaluy HaJl MHOKecTBaMu. J{narpammel Ditsiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA




6.1

OmmcarenbHas CTaTUCTHKA

6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbI€e ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuku
7.4 Tena u TOBEPXHOCTH BpPALECHUS
7.5 Koopaunatsl 1 BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* MaremaTuka: anredpa 1 Hayana MaTeMaTHYeCKOro aHanu3a, reomerpus. ['eomerpus. 10-11
kiacc. Aranacst JI.C., byry3os B.®., Kagomues C.b. u ap. AkiioHepHOe 00111eCTBO
«3narenscTBO «IIpocBemenune

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

. M.A. Nuenckas ['eometpusi. CamoctositensHble padoThl. 10 kiacc. ba3oBblii ypoBenb. — M.:
[Ipocsemenue, 2023
M.A. Nuenckas ['eometpusi. CamocTositensHbie padoThl. 11 kinacc. ba3oBelii ypoBeHb. — M.:
[Ipocsemenue, 2023
M.A. Nuenckas ['eometpusi. Kontponbusie pabotsl. 10-11 kmacesl. ba3oBblil ypoBeHb. — M.:
[Ipocsemenue, 2023

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://uchi.ru
https://infourok.ru/site/restoreCode

www.school-collection.edu.ru/ Equnas xomtekius mudpoBbIX 00pa30BaTeIbHBIX PECYPCOB






