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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TPEeOOBaHMIA, TPEABABIAEMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanmuzarmust mporpaMmbl o0ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

PabGouast nporpaMmma cpopMmupoBaHa ¢ yueToM padoueil MporpaMmsl
BOCIIUTAHMS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPUM Ha YPOBHE CpeaHero oOIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTBIO METANpPEIMETHBIX U
MPEAMETHBIX PE3yIbTaTOB OOYyYEHHUS T€OMETPUU B HANPABICHUU JIMYHOCTHOTO
pa3BuTHs OO0y4aromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oO0yyarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH U IPOUCXOKICHHH T'€OMETPUYECKUX
a0CTpakIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapaKkTepe OTpaKeHUs
MAaTEMATUYECKOW HAYKOW SBJIECHUM H IIPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKkKe KadeCTB MBIIUICHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECMEeYMBAET BO3MOXXHOCTb HM3YyUCHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOU HAIpaBJIE€HHOCTH, TAK U T'YMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU H3YyUYCHUU OO0YUYaAIOIIUMHUCS
MOHSATUWHBIX OCHOB T€OMETPHUH U OCTPOCHHUH IIEMOYKHU JOTUUECKUX YTBEPKICHUIN
B XOJI€ pEeUIeHUs TeOMETPUYECKHX 3a/Jad, YMEHHE BbIIBUTaTh U OMNPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpHeHTalus 4YelOoBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXKEHUSI OKPYKAIOUIET0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUS U AKTUBHOTO



npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl y4EOHOM U TPYIOBOW JEATEIBHOCTH,
ABISICTCS OAHUM U3 TPOPECCHOHATBHO BAXKHBIX KAdyecTB, MOATOMY aKTyalbHa
3ajaya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOHN JAESITETbHOCTH N0 MHOTHM HAIIPABJICHHUSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcss  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONB30BaHMUsI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W  JCHCTBHUH,
cenuUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHS 00pa30oBaHMsI
0 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00y4aroUIuXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYNUTEIBHBIX 3aTPyIHEHUH
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIUPUKON TeOMETpHH W HEOOXOAMMBIE I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH M3YyYUTh T€OMETpPHIO Ooliee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOTrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3afad. [IpuopuTeTHBIMH 3aJayaMd  OCBOEHMSI  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TpEeACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEWIIINX MAaTEMaTUYECKUX MOJEISAX, MO3BOJISIIOIINX OMUCHIBATH
U U3y4aTh pa3HbIC SIBICHUS OKPYXKAIOIIEr0 MHUpa;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIEHUsS 3a/ay Ha MOCTPOEHHUS Ha M300paKeHUsX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPaHHUKAX M TeJaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
paccyXIeHusi B XOJle¢ PEUICHHs] CTEPEOMETPUYECKHX 3ajady U 3aJad C
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOyyJaromuxcs, TMO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOM
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
TEOMETPHUH U CO371aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETpUM B Hauyalle €ro u3y4eHHWs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIeMy U3YUCHUIO TIpeMeTa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yyalluXxcs B Kypce€ CTEpPEOMETPUM IPOBOAUTCA 3a CUET peuleHusd 3aJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEP KaHUSI.

OcHoBHBIE cojaepkaTelbHble JUHUU Kypca «['eomerpun» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJIbKO IO COAEpKaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYpUPOBAaHO TaKUM O0Opa3oM, 4YTOOBbI OBJIAJCHUE TIE€OMETPUYECKUMU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOJIIOICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKIIIOYAJIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBS3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIJIAHE



Ha u3yuenne reomerpun orBoaures 2 yaca B Hepeno B 10 knacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0ydenus - 102 yueOHbIX yaca.

COAEPXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3anmHOe pacnosiokeHue MNpsIMBIX B MIPOCTPAHCTBE: MEPECEKAIONINECS,
napajieibHble M CKpelluBaroluecss mnpsiMble. [lapamienbHOCTh MOPSIMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TNapajjiefibHble TPsSMbIE B  MNPOCTPAHCTBE;
napajyieIbHOCTh TPEX MPSAMBIX; NMAPAUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTh  TJIOCKOCTEM: napaJijiesibHbIC MIJIOCKOCTH; CBONCTBA
napajuleNibHbIX  miockocTed. [Ipocrteiimue mpocTpaHCTBEHHbIE (GUTYPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieenurne; MoCTpPOSHUE CEYSHHIA.

[lepneHAUKYISPHOCTD MPAMON M IIOCKOCTH: NEPIEHAUKYJIIPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MPSIMbIE MAPAJIEIbHBIE W MEPHEHIUKYIJISAPHBIE K IUIOCKOCTH,
OPU3HAK TEPIEHANKYISIPHOCTH TMPSAMOW U IJIOCKOCTH, TEOpeMa O NpsMOH
MEPIEHINKYIAPHON TUIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YrOJ MEXIY HPSMON H
IUIOCKOCTBIO;  JIBYTPAHHBIM ~ yroJI, JIMHEHHBIM yTroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpOeKmus  Qurypsl Ha  IJIOCKOCTD.
[lepneHAUKYISIPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISIPHOCTU  JIBYX
wiockocte. Teopema o TpE€X NepHEHAUKYIIApax.

MHoOrorpaHHuKH

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHTHI MHOTOTPAHHMKA, BBIITYKJIbIC
Y HEBBIIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAsl MPU3MBbI; OOKOBas U
MOJTHAs MTOBEPXHOCTH IIPU3MBI. [lapannenenunen, MPSMOYTOJIbHBIN
napajjieJienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrosmpHas nupamuia, TPaHd H
OCHOBaHUE NMHUpPaMUIbl; OOKOBas U MOJHAS MOBEPXHOCTh MUPAMU/bI; TPaBUIIbHAS U
yced€HHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBunbHble
MHOTOIPaHHUKHW: MOHSATHE NMPAaBWIBHOTO MHOTOTPAaHHMKA; IPAaBWIbHAs NpPU3Ma U
MpaBUJibHAS TUpaMUJla; MpaBUibHAs TPEYroJibHAs MNUpaMulla U MPaBUIbHBIN



TeTpa’ap; Kyo0. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAHHHUKAX: OKTadp,
nonexa’ap u ukocasap. CeueHus Npru3Mbl U TUPAMULBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOH,
IUDIOCKOCTU.  OJEMEHTBl CUMMETPUM B IHpaMHIAX, HapaJUIeIEeHuIenax,
MIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbruncienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, [HMaroHalid, YIJIbL.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON TMOBEPXHOCTH MPSMON MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
TeopemMa o MiIom@aau yceu€HHoW mnupamuiabl. [lonstue o6 o0BEMe. OO0BEM
nUpaMubl, IPU3MBI.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIIMHU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

[Hunuaapuyeckas MTOBEPXHOCT, oOpasyromue IIJTHHIPUICCKOM
MOBEPXHOCTH, OCh IWJIMHIPUYECKOM TMOBEpXHOCTU. [lunuHap: ocHoBaHuUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
TOBEPXHOCTH.

KoHunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OChb, IUIONIaJAh OOKOBOW M TIOMHOW TIOBEPXHOCTH. YCEUEHHBI KOHYC:
o0OpasyroIiue 1 BEICOTa; OCHOBAHUS M OOKOBas IOBEPXHOCTb.

Cdepa u map: HLeHTp, paaudyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
I0IIA b CEPHI.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalmieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC cBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSMOYTOJIFHOTO Tapajuienenurena u cieactsus u3 He€. OO0bEM 1mIMHIpA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpocTtpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TEI.

Ceuennss mwivHApa (TApajUIEIbHO W TEPICHAUKYISIPHO OCH), CEUCHUS
KOHyca (TapajijieIbHOE OCHOBAHHMIO W TIPOXOJIAIIEE UYepe3 BEPINHUHY), CECUCHUS
mapa.



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B MpocTpaHCcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3nokeHue BeKTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuiio mapauienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopamHatel Bekrtopa. llpocreimme 3amaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE INPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPH PELICHUH FT€OMETPUUYECKUX 3aaY.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIC PE3yJbTAaThl OCBOCHHUS TMPOTPaMMbI Y4eOHOro mMpeaMeTa
«MaremaTrKa» XapaKTepHU3yITCS:

I'paxxnanckoe BocuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUKA 00YJAIOIIETOCs] KaK aKTHBHOTO
U OTBETCTBEHHOTO WJIE€HAa POCCHICKOTO 0O0IlecTBa, MPEACTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS DPA3IUUYHBIX CTPYKTYp, SBICHUH,
Opoleayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMNPOCHl U TMp.), YMEHHEM
B3aUMOJEHCTBOBATh C COLMAIBHBIMHU HMHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIUSAMHA U Ha3HAYCHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hopMHUPOBAHHOCTHIO POCCHICKON IPaKIaHCKON UICHTUYHOCTH, YBOKCHHS K
IPOIIJIOMY U HACTOAIIEMY POCCUMCKON MaTEMATUKH, IEHHOCTHBIM OTHOLIEHUEM K
JTOCTHKEHHUSIM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUUYECKOM HIKOJIBI,
K HCIOJB30BAHUIO JTHUX JOCTHKEHUW B JPYTHMX HayKax, TEXHOJOTHSX, chepax

SKOHOMUKH.
JlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:
OCO3HaHUEM IYXOBHBIX LIEHHOCTEN POCCHIICKOTO HapoJa;

c(hOpMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JTHYECKOTO  IIOBEJICHMS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHHUI HAYKU U JeSITEIbHOCTHIO
y4EHOI0; OCO3HAHUEM JIMYHOTO BKJIaJla B TOCTPOCHHUE YCTOMYMBOTO OY/1YIIIETO.

IcTeTHYECKOE BOCITUTAHUE:

ACTETHUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas ICTETUKY MaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCTIIPMMMYHUBOCTBIO K MAaTEMaTHUECKHUM acCIleKTaM pa3WyHbIX BHJIOB HCKYCCTBA.

du3nyecKkoe BOCIUTAHHE:



c(hOpMUPOBAHHOCTHIO YMEHHUSI TIPUMEHATh MaTeMaTUYECKUE 3HaHUSA B
MHTEpecax 370poBOro u 6e30macHoro odpasa KW3HU, OTBETCTBEHHOTI'O OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCUPOBAHHBIA PEXUM 3aHITHUH U

OTIbIXa, perynspHas busnueckas aKTUBHOCTB); (u3nUecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHUIX CHIOPTUBHO-03/J0POBUTEIBHOM
JESTEIbHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYNly, OCO3HAHUEM LIEHHOCTH TPYIO0JIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHANBHON  JESATENIbHOCTH,  CBSI3AHHBIM €
MaTEMaTUKON U €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymweid mnpodeccu U peaqu30BbIBaTh COOCTBEHHbIE >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO UM  CIOCOOHOCTBIO K  MaTeMaTH4eCcKOMY OOpa3oBaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUM BCEH JKU3HM;, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEILICHUH MPAKTUYECKHUX 3a7a4 MAaTEMATHUYECKON HAIIPaBJIEHHOCTH.

JKOJI0rH4ecKoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTMYECKON KYJIbTYpbl, TOHUMAaHUEM BIUSHUSA
COIIMATIbHO-3KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COIMATIBHOM
Cpelbl, OCO3HAaHWEM TJ00aTbHOTO XapakTepa SKOJOTHUYECKUX MpoliieM;
OpHUEHTALIMEN Ha INPUMEHEHUE MATEMATUYECKUX 3HAHUM U1 pELIeHHs 3a71ad B
o0nacTu OKpy’Karolled cpenbl, IUIAHUPOBAHMS MOCTYINKOB U OLEHKH UX
BO3MOJKHBIX IIOCJIEICTBUH JUIsl OKPY’KAIOLIEN CPEebI.

IleHHOCTH HAYYHOI'O NNO3HAHUSA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HayKd U  OOILECTBEHHOW MPAKTUKHU, TOHUMaHHEM
MaTeMaTUYeCKOW HayKh Kak c¢epbl YelOBEYECKOM MesITeNbHOCTH, J3TarloB €€
pa3BUTUA M 3HAYUMOCTH JUId PAa3BUTHA UWBWIN3ALUH;, OBJIAJCHUEM SA3BIKOM
MAaT€MAaTUKA M MaTEMAaTHUYECKOM KyJIbTYpOHM Kak CpEICTBOM IIO3HAHWS MHpA;
TOTOBHOCTBIO OCYILECTBIIATH IPOCKTHYIO M HCCIEAOBATEIBCKYIO JESITEIBHOCTD
VWHJVBUAYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHBIC PE3yJabTaThl OCBOSHHUS MPOrPaMMbl YU4eOHOTO IpeaMera
«MaremaTtuka XapaKTEPU3YIOTCS OBJIQJICHUEM YHUBEPCaTbHBIMU
NO3HAGAMENbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmeUsAMU, YHUBEPCATbHBIMU Pe2YNAMUBHBIMU OeUCMBUAMU.

1)  Vuusepcanvnuvie  nosmaseamenvhvle  Oelicméus,  obecneyusarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCco8 obyuaruuxcs (oceoenue
Memoo08  NO3HAHUS — OKpyJcaowe20  mMupa,  NpuUMeHeHue  J102U4eCcKUx,
uccne008amenbCKux onepayuli, yMeHuil pabomamso ¢ ungopmayueti).



ba3oBble JIornuyecKune HeﬁCTBHﬂ:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAY MOHATUAMH; (HOPMYIHPOBATH
ONpeJeNeHs] TMOHATUM;  yCTaHABIMBATh  CYIIECTBEHHBIM  IPHU3HAK
KJaccu(UKalMi, OCHOBaHUS 1Jii OOOOIIEHHS W CPAaBHEHUS, KpPHUTEPUU
IIPOBOAMMOIO AHAJIN3A;

BOCIPUHMMATh, (OPMYIHPOBATb M  NPEOOpPa3OBBIBATh  CYXKJICHUSA:
yTBEpJUTEIbHbIE W OTpHUIATENbHbIC, €IWHUYHBbIC, YAaCTHbIE M OOIIHUE;
YCIIOBHBIE;

BBISBJISITh ~ MaTE€MaTUYECKUe  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (aKkTax, [aHHBIX, HAOJNIOACHHUSX U YTBEPKICHUSIX;
npenjaratb — KpUTepUM s BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNL;

JieNaTh BBIBOJBI C HCMOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUCHUHN TT0 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITEJIEHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
yTBEPKJIEHUN (MpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJIUTh MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CYXKICHUS U BBIBOJIBI;

BBIOMpATh CIOCOO penieHus ydyeOHOW 3aaauu (CpaBHUBATh HECKOJIBKO
BApUAaHTOB pEIICHUs, BBHIOUpaTh Haubosiee MNOAXOAAIUMH € YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabCcKue JeCTBUS:

UCIIOJIb30BaTh BOTMPOCHI KaK HCCIEIOBATEIHCKUNA MHCTPYMEHT MO3HAHUS;
dbopMyIUpoBaTh BOIPOCHL, (UKCUPYIOIIME IPOTHUBOpPEUHE, MPOOIeMY,
yCTaHABIMBaTh HWCKOMOE MW  JaHHOe, (opMuUpoBaTh  THUIOTE3Y,
apryMEeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4YECKOTO
o0BeKTa, SIBICHHS, TWPOIECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, POIIECCAMU;

CaMOCTOATEIHHO (POpMYIUPOBATH 00OOIIEHUS U BBIBOJIBI 1O pe3yJbTaTaM
IPOBEIEHHOTO HAOIIOACHUS, WCCIIEIOBAaHUS, OICHUBATH JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJOB U 0O00OIIECHUI;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIJBHUTaTh
MIPEIOIOKEHUS O €TO Pa3BUTHHU B HOBBIX yCIIOBHUSX.

Pabora ¢ ungopmaumeii:

BBIABIIATH AeDUIIMTHI WHGOPMAIMHY, JaHHBIX, HEOOXOAUMBIX IJII OTBETa
Ha BOIPOC U JJIsI PEIICHUS 3a]1a4H;



2)

BbIOMpaTh  MHPOPMALUIO W3  UCTOYHHKOB  Pa3jIWYHBIX  THIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
pa3IUYHBIX BUIOB U (POPM MPEACTABICHHUS;
CTPYKTYpPHUpPOBaTh MH(OpMALUIO, MPEACTABIATh €€ B pa3InyHbIX (hopmax,
WLUTIOCTPUPOBATh IpadUyECcKy;
OLICHUBATh HaJEKHOCTh uH(popmMauu o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

Vuueepcanvnvie  KOMMyHUKamu@Hwle  Oeticméus,  obecnevusarom

CcGhOpMUPOBAHHOCMb COYUANBHBIX HABLIKOE 00)YUAIOUJUXCHL.
Oo0menue:

BOCIPUHMMATh U  (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO
XOJly peleHus 3a/1a4i, KOMMEHTHUPOBATh MOTYUYEHHBIA PE3YNbTaT;

B X0JIe 00CYXACHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOIl TEMBI,
npo0OJIeMbl, perraeMoi 3ajaun, BhICKa3bIBaTh UJI€H, HAlLIEJICHHBIE HAa TTOUCK
pELICHHs; COIMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUSMH JPYTUX
YYaCTHUKOB JMAaNiora, OOHApYXKMBATh Pa3ju4he M CXOJACTBO MO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
NpENCTaBIsATh  pe3yjibTaThl  pEIIeHUs  3aJauyd,  JKCIEPUMEHTa,
UCCIIEIOBaHUsA,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (dopmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3CHTAMH U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh W HUCIOJIb30BaTh  MPEUMYIIECTBA  KOMAaHAHOW U
UHAUBUAYaTbHON paOOThI MPU PEIICHUH YYEOHBIX 3a1a4; TPUHUMATD 11€JTb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OPraHU3aIMi0 COBMECTHOM
paboTHI, pacrpeessaTh BUABI padoT, TOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHHUST HECKOJIBKUX JIFO/ICH;
y4acTBOBATh B TPYMNMOBBIX (hopMax paboThl (00CYKaeHus1, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHATH CBOK YacTh pPaOOTHI |
KOOPJIUHUPOBATh CBOM JEHCTBUSA C JPYTUMH YJIeHAMU KOMAaHJIbI;
OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOICHCTBHSI.

Vuueepcanvnvie  pezynamuenuie Oeticmaus, obecneuusaiom

Gdopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIAITh IJIaH, aJITOPUTM PELIEHUS 3aJ]a4H, BEIOUPATh CIOCOO pelieHus
C y4€TOM UMEIOLIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,



apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUHN ¢ y4ETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMU TIO3HABATEIbHOM pedIeKCHH KaK OCO3HAHMS
COBEpILIAEMBIX JECHCTBUN M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS Ipolecca U
pe3yJibTaTa peleHUsl MAaTEMaTU4YEeCKON 3a1auH;

e INPEABUIETb TPYAHOCTH, KOTOpPbIE MOIYT BO3HUKHYTb IIPU PELICHUU
3a7la4d, BHOCUTb KOPPEKTHBBI B JEIATCIBHOCTbH HAa OCHOBE HOBBIX
00CTOSITENbCTB, IAHHBIX, HAWIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa IEJIU U YCIOBUIM, OOBICHSITH
IIPUYUHBI JOCTHKECHUS WIM HE JOCTHIKECHUS PE3YJIbTATOB JEATEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSMU: TOUKA, IPSIMasi, IIIOCKOCTb.

[IpyuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IPU PEHICHUH
reOMETPUYECKHUX 3aa4.

OnepupoBaTh MOHATUAMHU: MAPAIIETBHOCTh U MEPIEHANKYIIPHOCTD MPSMBIX
U IJIOCKOCTEM.

KnaccudummpoBate B3aMHOE pPACMIOJIOKEHHE MPSAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBRE.

OnepupoBaTh MOHATUSMH: JBYTPAHHBIA YTOJ, TpaHU ABYTPaHHOTO YIJia,
pebpo IBYrpaHHOTO yria; JUHEHHBIA YroJl IBYTPAHHOTO yTriia; TrpaJycHas Mmepa
JIBYTPaHHOTO yTJa.

OnepupoBaTh MOHATHSIMU: MHOTOTPAHHMK, BBINYKIbIA W HEBBITYKIIbIN
MHOT'OTPaHHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, IPABUIBHBIN MHOTOIPaHHUK.

Pacno3naBaTh OCHOBHBIE BHUIbl MHOTOIPAHHUKOB (NHpaMuaa; MpHU3Ma,
MPSIMOYTOJIbHBIN TapajuieNienumes, Kyo).

KnaccudumnmpoBate ~ MHOTOTpaHHUKH, BBIOMpasi ~ OCHOBaHUSA IS
KJaccupukanuu (BBIMYKJIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKHU; MPABUIbHBIE
MHOTOTPAaHHUKU; MPSMbIE U HAKJIOHHBIE MPU3MBbI, TapajlIeJICUIE/Ibl).

OnepupoBaTh NOHATHIMU: CEKYIIasl MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBICHATH IPUHITUIIBI TOCTPOSHUS CEYCHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh Ceu€HHUSI MHOTOIPAHHUKOB METOJOM  CIIEJIOB, BBIMIOJHSTH
(BBIHOCHBIE) MJIOCKME YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHHU3Y.



Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH M0 00pa3laM uiu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJTUTUYECKHE METOJAbl NPU PEIICHUU
CTaHJIAPTHBIX MATEMATUYECKUX 3a7a4 HA BBIYMCIICHHE PACCTOSHUN MEXIY ABYMS
TOYKAMH, OT TOYKM JO NOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TPSIMbBIMH.

Pemrats 3a1aun Ha HaX0XJACHUE TE€OMETPUUYECKUX BEIIMUMH MO o0pasiam Wiu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJIUTUYECKUE METOJbl MpPU PELUICHUU
CTaHIAPTHBIX MATEMAaTHYECKUX 3aJa4 Ha BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA TMPAMBIMUA, MEXKAY NPSIMOM U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsarh 00bEMBI U TIJIOMIAM MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXIY
TJIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATHUSMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPUH; TIEHTP, OCh U TNIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekath, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaX.

[IpumensTy reomeTpuueckue (aKThl NS PEIICHUS CTEPEOMETPUYECKUX
3a/1a4, TPEANOJarallinX HECKOJIbKO IIaroB PEUICHUs, €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMeHAT, HpoCTEHIIME NPOrPaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI [IPU PELIEHUN CTEPEOMETPUUECKHX 3a7ay.

[IpuBOoaMTH TpUMEpPHl MAaTEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPONE U
KU3HH, pACIIO3HABATH MPOSBIECHUE 3aKOHOB FT€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh H3YUYEHHBIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTeMaTu4eckd CHOpMyIUPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pEaTbHBIC
CUTyallUM Ha $3bIKE T'E€OMETPHM, MCCIEA0BATh I[OCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM TE€OMETPUUYECKUX TIOHATHI U TE€OpeM, anrmapara aareOpsl; penarh
MMPAKTUUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIUYMH.

11 KIJACC

OnepupoBaTh MNOHATUSAMM: LWIMHAPUYECKAs MOBEPXHOCTb, OOpa3yrollue
UUAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yromue KOHUIECKO OBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus: (HUIMHAP, KOHYC, cdepa u map).

OOBSACHITH CIOCOOBI OJIYYEHUS TEJT BPAILCHHUS.

Knaccuduumposats B3auMHOE pacnoyioxkeHue chepbl U MIOCKOCTH.



OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; LIAPOBOM CJIOM, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJOS;
LIapOBOM CEKTOP.

Boluncnate 00BEMBI M TUIOHIAAM  TOBEPXHOCTEH  Ted  BpalleHus,
TEOMETPUYECKUX TEJ C TPUMEHEHHEM (HOpMYIL.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
OMHUCaHHBIH OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WA TEJO
BpAIICHHUS.

BbluncnsaTh COOTHOIIEHUS MEXAY IUIOMIAIIMH TOBEPXHOCTEH M 00bEMaMu
IIOJOOHBIX TEI.

N3o0paxate u3ydaemble (QUTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

N3Bnekath, WHTEPNPETUPOBATH W NPEoOpa3oBBIBATH HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaxX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInonHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YHUCIIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHHU 00JIaat0T.

[IpuMenATs TpaBUIIO MapajuIesIeuUIea.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPJIHMHATBHI BEKTOPA, Yrojl MEXIY
BEKTOPAMHU, CKAJSIPHOE MPOU3BECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBL.

Haxonute cymMMy BEKTOPOB U ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJ MEKIY
BEKTOPAMH, CKAISPHOE MPOU3BEICHUE, PACKIaJbIBaTh BEKTOp MO ABYM
HEKOJUIMHEAPHBIM BEKTOPAaM.

3agaBaTh MJIOCKOCTh YPaBHEHUEM B J€KapTOBOM CUCTEME KOOPIMHAT.

[IpumensTh reoMerpuueckue GakThl ISl PEIMICHHS CTESPEOMETPHUCCKUX
3a/1a4, IPEANOIararoMx HECKOJIbKO IaroB PELICHUs, €CIU YCIOBU IPUMEHEHUS
3a/1aHbI B IBHOH (hopme.

Pemarte mpocrteinire reoMeTpUuYeCKHE 3aJla4d HAa MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemare 3amaum Ha [JOKA3aTEILCTBO MATEMATHUYECKHMX OTHOIICHUM U
HaXO0XJICHHE FTeOMETPUUECKUX BEJIMUMH MO 00pa3liaM WK aJropuTMaM, IPUMEHSS
W3BECTHBIE METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpumensAT,  mpoCTEWIIMEe MNPOTPpaMMHBIE CPEICTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUN CTEPEOMETPUUECCKHX 3a1a4.



[IpuBOaMTE HpPUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IIPUPONE U
KU3HM, pACIIO3HABATH NPOSABICHUE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpuMeHATh MOMYyYEHHBIE 3HAHWUS Ha IPAKTHKE: AaHAIM3UPOBATH PEAJIbHbBIC
CUTyallud W NPUMEHATb HU3YYCHHBbIE IOHATUS B IIPOLECCE IIOMCKA PELICHUS
MaTreMaTuyecku CcHOopMyIUpOBaHHOM MpPoOJIEMbl, MOJAEIUPOBATh peajbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHM, HCCIENOBATh IMOCTPOEHHBIE MOJEIU C
MCII0JIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, annapara aareopsbl; pemarhb
MIPAaKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbHIE)
HanmenoBanue pa3aesioB 4 TeM IPOrpaMMBbI Koutpoabhbie | IIpakTHuyeckn
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI e padoTbl
https://resh.edu.ru/subject/lesson/
1 BBenenue B crepeoMeTpuio 10 4756/main/203546/
9 [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTRE. 12 1 https://resh.edu.ru/subject/lesson/
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN 6133/start/
3 [epreHAUKYIAPHOCTH MPSAMBIX U TIOCKOCTEH 12 Mitpsi/fresh.ecu.ru/subjecs/lesson
PHCHIHKYAP P 4724/start/
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1
5 MHOTor paHHIKI1 11 1 https://resh.edu.ru/subject/lesson/
6018/start/
6 O6LEMBL MHOLOLDAHHIKOR 9 1 https://resh.edu.ru/subject/lesson/
p 4904/start/
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/4904/start/
https://resh.edu.ru/subject/lesson/4904/start/

11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbBIE)

Ne HanmeHoBaHMe pa3je/ioB U TeM
KonTpoibn IlpakTuyeck | OOpasoBaTe/bHbIE
n/n NPorpamMmbl Bcero
ble padoThI ue padoTsl pecypcbl
https://resh.edu.ru/subject/les
Tena Bpamienus 12
son/4034/start/
https: h.edu. ject/I
O6LEMLL Tet 5 1 ttps://resh.edu.ru/subject/les
son/4904/start/
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1
[ToBTOpEeHME, 0600IIEHNE, CHCTEMAaTH3AITUS 7 1
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0



https://resh.edu.ru/subject/lesson/4034/start/
https://resh.edu.ru/subject/lesson/4034/start/
https://resh.edu.ru/subject/lesson/4904/start/
https://resh.edu.ru/subject/lesson/4904/start/

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuyecTBo 4acoB

KonTpoabu

Bcero
ble padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OCHOBHBIE TTIOHATHUSI CTCPCOMETPHH: TOUKA,
npsiMasi, III0CKOCTb, IPOCTPAHCTBO.
[IpaBuna n3o0pakeHus: Ha pUCYHKaX:
n300pakeHus IIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://resh.edu.ru/s
ubject/lesson/4756/

main/203546/

IlonsaThs: MEPECCKAOIMECA IIIIOCKOCTH,
nepeceKarommecs npsamas U MI1I0CKOCTb

IlousTus: MEPECCKAOINECHA IIIIOCKOCTH,
nepeceKarommecs npamasd U MmI0CKOCTb

3HaKOMCTBO C MHOIr'oOrpaHHUKaMu,
I/I306pa}K€HI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YEPTEKAX

HauanpHbie cBeficHUS 0 KyOe U TupamMue,
ux pa3BEPTKU U Moenu. CeueHus
MHOTOTPaHHUKOB

HavanbsHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEépTku u Mojenu. CeueHus
MHOTOTPaHHUKOB

[ToHsiTHE 00 AKCHOMATHYECKOM MMOCTPOCHUHN
CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX



https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/
https://resh.edu.ru/subject/lesson/4756/main/203546/

[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

8 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
9 CTEpPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
[TonsiTHE 06 aKCMOMAaTUYECKOM MTOCTPOCHUN
10 CTEpEOMETPUHN: aKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX
B3anMHOe pacnosiokeHue npsiMbIX B https://resh.edu.ru/s
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS, ubject/lesson/6133/s
napajuleNibHble U CKpPEIIUBaIOIIUecs IpsIMbIe tart/
[TapamiensHOCTE NPSMBIX U IJIOCKOCTEN B https://resh.edu.ru/s
12 IIPOCTPAHCTBE: MAPAIIJIEIbHBIE IIPSAMBIC B ubject/lesson/6065/s
IIPOCTPAHCTBE; NapaJIeIbHOCTb TPEX tart/
MPSIMBIX
[TapannenbHOCTh MPSAMBIX U TJIOCKOCTEN B
13 npoctpaHctse: [lapannensHocTs npsMol u
IJIOCKOCTH
14 VYTibl ¢ coHanpaBJIeHHBIMU CTOPOHAMU
15 VYron Mexly NpsMbIMU B IPOCTPAHCTBE
16 VYron Mexly NpsMbIMU B IPOCTPAHCTBE
17 [TapannenbHOCTb MIIOCKOCTEH:
napasJiesibHble III0CKOCTH
18 CpolicTBa napayuIeIbHBIX INIOCKOCTEN
[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPBI
19 Ha TUIOCKOCTH: TeTpadip, KyO,

apaJiICJICIIUIIC A



https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6133/start/
https://resh.edu.ru/subject/lesson/6065/start/
https://resh.edu.ru/subject/lesson/6065/start/
https://resh.edu.ru/subject/lesson/6065/start/

20

[Toctpoenue ceueHui

21 [TocTpoenue ceueHuit
KonTtponsHas padora o teme "[Ipsimbie u
22 MIJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneHUKyYISIPHOCTD PAMOU U https://resh.edu.ru/s
23 IJIOCKOCTH: TIEPIIEHANKYIISIPHBIE PSIMbIE B ubject/lesson/4724/s
MPOCTPAHCTBE tart/
24 [IpsimMble mapaienbHbIe U
MEePIEeHIUKYIIIPHBIE K IJIOCKOCTH
o5 [IpsiMble mapayenbHbIe U
MePIEeHIUKYIIIPHBIE K IJIOCKOCTH
[Tpu3HaK MepreHuKyIIPHOCTH MPSAMOU U htFpS://reSh'edu'ru/s
26 ubject/lesson/4757/s
IIJIOCKOCTH tart/
97 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IIJIOCKOCTH
28 TeopeMa o mpsiMOi NEPIICHANKYIISIPHOMN
IIJIOCKOCTH
29 TeopeMa o mpsiMOi NEPIICHANKYIISIPHOMN
IIJIOCKOCTH
30 Teopema o npsIMOii EpIIEHIUKYIIIPHON
IIJIOCKOCTH
[leprieHAMKYISAP U HAKIIOHHBIE: PACCTOSTHUE https://resh.edu.ru/s
31 OT TOYKH J0 IIJIOCKOCTH, paCCTOSTHUE OT ubject/lesson/6127/s
MIPSIMOM JI0 IJIIOCKOCTH tart/
39 [lepnieHIuKyIIIp 1 HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHHUEC OT



https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/4724/start/
https://resh.edu.ru/subject/lesson/4757/start/
https://resh.edu.ru/subject/lesson/4757/start/
https://resh.edu.ru/subject/lesson/4757/start/
https://resh.edu.ru/subject/lesson/6127/start/
https://resh.edu.ru/subject/lesson/6127/start/
https://resh.edu.ru/subject/lesson/6127/start/

IPSIMOM 110 IIJIOCKOCTH

[lepnenuKyIIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
HPSIMOM 10 IIJIOCKOCTH
[lepnieHIuKyIsIp 1 HAKJIIOHHBIE: PACCTOSTHUE
34 OT TOYKH JIO IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH
35 VYTI1bl B IPOCTPAHCTBE: YTOJ MEXIY IPSIMON
U TJIOCKOCTBIO
36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOTIO yIiia
37 JIByrpaHHBIN yroJi, TMHEHHBIN yroj
JBYTPAHHOTIO yIiia
[eprieHAUKYIAPHOCTH MIOCKOCTEH: IPU3HAK htFpS://reSh'edu'ru/s
38 N ubject/lesson/4748/s
NEePIEHANKYIAPHOCTH JBYX IJIOCKOCTEH art/
39 [TepieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK
NEePIEHANKYIAPHOCTH IBYX IJIOCKOCTEH
40 [leprieHANKYIAPHOCTD MIIOCKOCTEN: IPU3HAK
NEPIEHANKYIAPHOCTH JIBYX IJIOCKOCTEH
41 Teopema o Tpéx mepneHAUKYIIpax
42 Teopema o Tpéx mepneHAUKYIIpax
43 Teopema o Tpéx mepneHAUKYIIpax
KonTposnpHas paboTa no remam
m "IlepneH IMKYISPHOCTD NPSAMBIX U
mockocTer" n "YTIbl MEXIy IPSIMBIMU U
miockoctamu"
45 IToHATHE MHOTOTpaHHUKA, OCHOBHBIE https://resh.edu.ru/s



https://resh.edu.ru/subject/lesson/4748/start/
https://resh.edu.ru/subject/lesson/4748/start/
https://resh.edu.ru/subject/lesson/4748/start/
https://resh.edu.ru/subject/lesson/6018/start/

OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC 1
HECBBIITYKJIBIC MHOTOT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKa

ubject/lesson/6018/s
tart/

46

[Ipu3ma: N-yronpHas npusma; rpaHu u
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
MIPU3MBI

https://resh.edu.ru/s
ubject/lesson/5443/s

tart/21270/

47

[Tapamrenenunen, TpsIMOYTOJIBHBIN
napajJiesIenuIe] ¥ ero CBoMcTBa

48

[Inpamuia: N-yrosipHast NMpaMuia, TPaH! U
OCHOBaHHUE NMHPaMU/Ibl; OOKOBAs U TIOJTHAS
IIOBEPXHOCTH [IUPaMU/IbI; IIPAaBUIIbHAS U
yceu€HHas nmupamuia

https://resh.edu.ru/s
ubject/lesson/5866/s

tart/

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBWJIbHAS TPEYTOJIbHAS TUpaMua U
MIPaBUWJIbHBIN TETpadIp; KyO

50

Hpe,[[CTaBJ'IeHI/IG O IMPpaBUJIBHBIX
MHOTI'OrpaHHHKaXx: OKTas’ap, J0ACKasAp U
HKoOCcasap.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSMOM, TIOCKOCTH.
DNeMEeHTbl CAMMETPUU B TUpaMUIaXx,
napajuieNienuneax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

52

Brruncnenue 31€MEHTOB MHOTOTPaHHHUKOB!
pEOpa, AUaroHau, yribl



https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/6018/start/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5443/start/21270/
https://resh.edu.ru/subject/lesson/5866/start/
https://resh.edu.ru/subject/lesson/5866/start/
https://resh.edu.ru/subject/lesson/5866/start/

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJHOM
IIOBCPXHOCTHU HpSIMOﬁ MMPpU3MBI, IJIOAAb

53 y y 1
OCHOBaHHUH, TeopemMa 0 OOKOBO
MTOBEPXHOCTH TIPSIMOU TIPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTH MIPABWIIBHOM MUPaAMUIBI, 1
TeopeMa o IO OOKOBOH MOBEPXHOCTH
YCEYEHHOM MUPAMMJIBI
55 KonTponsHas pabora no teme 1
"MHOrorpaHHuKH"
https://resh.edu.ru/s
56 [onsitne 06 00BEME 1 ubject/lesson/4904/s
tart/
57 O06bEM TMpaMuIBI 1
58 O06BEM TMpaMuIBI 1
59 O06bEM TMpaMuIBI 1
60 O06BEM TMpaMuIBI 1
61 O06BEM TPU3MBI 1
62 O06BEM TTPU3MBI 1
63 O06BEM TPU3MBI 1
64 Kontponsnas pabora no teme "OO0bEMBI 1
MHOTOI'PaHHUKOB"
[ToBTOpEHue, 06001IeHNEe CUCTEMATHU3ALIHS
65 3HaHul. [locTpoeHune ceueHmii B 1
MHOTOTpaHHUKE
[ToBTOpEHue, 06001IeHNE CUCTEMATH3AIIHS
66 3HaHMW. Beruncinenue paccTosHUN: MEX Y 1

ABYMA TOYKaMH, OT TOUKHU OO HpHMOﬁ, oT



https://resh.edu.ru/subject/lesson/4904/start/
https://resh.edu.ru/subject/lesson/4904/start/
https://resh.edu.ru/subject/lesson/4904/start/

TOYKH 10 IIIOCKOCTU, MCIKIAY
CKPCHIMBAOIIUMHUCS ITPAMBIMUA

67 Wrorosas koHTposibHas paboTa

[ToBTOpEHUE, 0000IICHNE CUCTEMATH3AIIHS
3HaHUU. BBIYKCIIEHHE YITI0B: MEXKIY

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXITY
IPSIMOM ¥ TUIOCKOCTBIO, IByTPAHHBIX YTJIOB,
YIII0B MEX]Ty TUTOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTpoabu

Bcero
ble padoThI

IIpakTuyecku
e paboThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: neHTp, paanyc, AuameTp;
IO/ MIOBEPXHOCTH CHephl

https://resh.edu.ru/subj
ect/lesson/4034/start/

Bsaumnoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momaab cheps

N3obpaxenue chepsl, mapa Ha MIOCKOCTH.

Ceuenns mapa

[Hunmuaapudeckas TOBEPXHOCTH,
00pa3yromue MIIHHIPUICCKON
MOBEPXHOCTH, OCh IIMITHMHIPUICCKON
MOBEPXHOCTH

Hununaap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3ymolias 1 och;
Io1[ab OOKOBOM M MOJHON MOBEPXHOCTH

N3o00paxkenne nuInHApa Ha MIIOCKOCTH.
Pa3Béprka nununapa. CedeHus HUIHHIPA
(TIIOCKOCTHIO, MapalIeIbHOM U
MEePIEeHIUKYIAPHON OCH IIIUHAPA)

Konunueckas noBepXHOCTh, 00pa3yroIiue
KOHMYECKOU MOBEPXHOCTH, OCh M BEPIIMHA
KOHHYECKOM MOBEPXHOCTH

KOHYCZ OCHOBAaHHC U BCPIINHA,

https://resh.edu.ru/subj



https://resh.edu.ru/subject/lesson/4034/start/
https://resh.edu.ru/subject/lesson/4034/start/
https://resh.edu.ru/subject/lesson/4903/start/

oOpa3yrolias u 0Cb; IUIONab OOKOBOH U
IIOJIHOW ITOBEPXHOCTH

ect/lesson/4903/start/

YcedéHHBIN KOHYC: 00pa3yrolue U BBICOTA,

o OCHOBaHHA U OOKOBas MOBEPXHOCTH
N300pakenne KOHyca Ha TIOCKOCTH.

Pa3Béprka konyca. CeueHus: KoHyca

10 (TUIOCKOCTHIO, MapaIeIbHONW OCHOBAHUIO,
U IUIOCKOCTBIO, MMPOXOASIIEH Yepe3
BEPILIHHY)

11 KomMOunarus ten BpaiieHus u https://resh.edu.ru/subj
MHOTOTPaHHUKOB ect/lesson/4911/start/
MHororpaHHuK, OTIMCAaHHBIN OKOJIO c(ephl; https://resh.edu.ru/subj

12 cdepa, BUcaHHAasi B MHOTOTPaHHUK WJIU B ect/lesson/4911/start/2
TEJIO BpAIlCHUS 3300/

13 [Tonsitre 06 06b€Me. OCHOBHBIE CBOWCTBA https://resh.edu.ru/subj
00BEMOB TeN ect/lesson/4904/start/

14 O06bEM TIUIMHAPA, KOHYCa

15 O06bEM 11apa u wiomaas chepsl
[TogoGHbIE Tesia B IPOCTPAHCTBE.

16 CoOTHOIICHHS] MEXKTY TTOIIAASIMHU
MOBEPXHOCTEN, 00bEMAMHU MOOOHBIX T

17 KonTtponbHas padota o temam "Tema
Bpamienus" u "O0bembl Ten"

18 BekTop Ha MI0CKOCTH U B POCTPAHCTBE

19 CrnosxeHue U BBIYUTaHHUE BEKTOPOB

20 YMHOKEHNE BEKTOPA Ha YHUCIIO

21 PasnoxeHne BEKTOpa 10 TPEM

HCKOMIUIAHAPHBIM BCKTOPAM. HpaBI/IJ'IO



https://resh.edu.ru/subject/lesson/4903/start/
https://resh.edu.ru/subject/lesson/4911/start/
https://resh.edu.ru/subject/lesson/4911/start/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4911/start/23300/
https://resh.edu.ru/subject/lesson/4904/start/
https://resh.edu.ru/subject/lesson/4904/start/

mapajiiejacnuicaa

22

Pemrenne 3amad, CBSI3aHHBIX C
IIPUMEHEHHUEM MIPABUJI JEUCTBUN C
BEKTOPaMH

23

[IpsiMoyrosbpHas cucTeMa KOOpIMHAT B
npoctpanctse. KoopamHaTel BEKTOpA.
[Ipocreiimue 3a1a4n B KOOpAUHATAX

24

VYron mexay Bekropamu. CkalispHOe
MIPOU3BEICHUE BEKTOPOB

https://resh.edu.ru/subj

ect/lesson/5723/start/

25

Beruncnenue yriioB Mexy NpsMbIMHU U
IIJIOCKOCTSIMHA

26

KoopanHaTHO-BEKTOPHBIN METOI ITPU
pEelIeHNN TEOMETPUYECKUX 3a7a4

27

KonTtponbHas padota o teme "BekTopbl
KOOpJIMHATHI B MPOCTPaHCTBE"

28

[ToBTOpEeHue, 0600IICHNE 1
cucreMarusanus 3Hanuii. OCHOBHELIE
¢urypsl, GhakTel, TEOPEMBI Kypca
IJIAHUMETPU U

29

[ToBTOpEeHUE, 0600IICHNE 1
cucteMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

30

[ToBTOpEHUE, 0000IICHNE 1
cHCTEMAaTU3aIMs 3HaHUH. 3a1aun
TJIAHUMETPUHU M METO/IbI X PELICHUS

31

[ToBTOpEHue, 06001meHne U
cucTeMaTH3alus 3HaHUH. 3a1aun



https://resh.edu.ru/subject/lesson/5723/start/
https://resh.edu.ru/subject/lesson/5723/start/

IIAaHUMETPUH U METOAbI UX PCIICHUA

[ToBTOpEHue, 0600MIeHNE U
cucremMaru3sanus sgaHuii. OCHOBHEIE

32 1
¢burypsl, (hakThl, TEOPEMBI Kypca
CTepeOMeTpUHr
33 Hrorosast KOHTpoJbHAS padoTa 1
34 [ToBTOpEHME, O606HI€HI:I€ u 1
CHCTEeMaTH3aIHsI 3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYECKOTO aHajm3a, reomerpus. ['eomerpust 10 —
11 xi.: yue6. J{ns oOieoOpazoBaTeIbHBINA OpraHu3aIyii: 0a30BbIi U yrITyOJICHHBIH
ypoBuu/ JI.C.AranacsH, B.®.byry3os, C.b. Kamomiies u np. — M.: [IpocBemienue, 2015 T.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Maremaruka: anredpa 1 Hayaja MaTeMaTHYECKOTO aHaIK3a, reometpusi. ['eomerpus 10 —

11 xi1.: yae6. s oGmieoOpa3zoBaTeabHbIN OpraHu3auii: 0a30BbIN U YrITyOJICHHBIN

ypoBHU/ JI.C.AranacsH, B.®.byry3os, C.b. Kamomues u np. — M.: [Ipocsemienue, 2015 r.

KHUM. I'eometpus 10 kn/ coct. A.H.Pypyxkun — M:BAKO, 2014 .

3. T'eomerpus 11 ximacc: moypounsle miansl mo yaeouuky JI.C. Aranacsiaa/aBt.-coct. ..
Kosanesa — Boarorpaa: Yuurens, 2014 r.

4. Iloypounsie pa3zpadotku no reomerpuu 10 kiace/ Coct. B.A. Sposenko — M:BAKO,
2016 .

N

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

1. https://resh.edu.ru/

https://uchi.ru
https://fipi.ru
4. https://edu.ru/ "Poccuiickoe oopa3oBanue" denepanbHbIil MOpTa.
5. http://school-collection.edu.ru/ Enunas kosutekmus mudpoBbIX 00pa3oBaTeIbHBIX

pecypcoB.
6. https://infourok.ru/set-tvorcheskih-uchitelej-wwwe-it-n-ru-4864679.html ""Cetsn

TBOPYECKUX yUUTENeH".
7. https://urok.1sept.ru/ @ectuBanp negarorndeckux uaeu "OTKPHITHIN ypok'.
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