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HOACHUTEJIBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBIBIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00ECIIEYMBACT OBJIAJICHUE KITFOUEBBIMA KOMITCTCHITUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca TEeOMETpPHMH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHsS TCOMETPHHM B HANPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHpOBaHUSA (YHKIIMOHAIBHOW MaTeMaTHYCCKOMN
I'PaMOTHOCTH, U3YYCHHS JIPYTUX yUYeOHBIX AUCIUIUIMH. Pa3BUTHE y 00y4Yaronuxcs
NPAaBWIBHBIX TPEJCTABICHUH O CYINIHOCTH M IPOUCXOXJICHHH T'€OMETPHYCCKHUX
aOCTpaKIMi{, COOTHOIICHHH pPEaJIbHOTO M HJACAIBHOTO, XapaKTepe OTPaKCHHS
MaTEMaTUYECKOM HAYKOW SBJIIGHHH W TIPOLECCOB PEAbHOIO0 MHpa, MECTE
ICOMETPUHU B CUCTEME HAyK M POJIM MAaTEeMAaTHYSCKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PCHHS
yUYaluxcs, a TaKkKe KayeCTB MBIIUICHUSA, HEOOXOJMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK Kak OOECreYrBacT BO3MOXKHOCTh H3YUYCHHS Kak
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAINPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE peIUIECHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUTOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPHU PEIICHUH 3a/7a9 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXCHHUS OKPYIKAIOMIET0 MHpPA, YCIOBHUE YCIENIHOTO IMO3HAHWS W aKTUBHOTO



npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BUAbl YYEOHOM U TPYIOBOH JESITEIBHOCTH,
ABISETCS OAHUM U3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyalbHA
3ajaya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH EATEIbHOCTH IO MHOTUM HaTPaBICHHSIM.

Llenp ocBoeHuss mporpammbl yueOHOro Kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcss  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONBb30BaHMUSI CHCTEMAaTHYECKMX T'€OMETPHUECKUX 3HAHWH W JICHCTBUN,
cenuUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHS 00pa30oBaHMsI
0 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroNIXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha ypOBHE OCHOBHOTO 00Iero oopazoBanus. TakuM oOpa3oM, oOydaromruecs: 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 HM3YYHTh T'€OMETPHUIO Oojee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJIMMOCTh B T'€OMETPUUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JESTENHHOCTH.

JlocTkeHnue 1enu OCBOEHUS TMPOTrpaMMbl OOECIIEYMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOM

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

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIIMX MATEMaTUYECKUX MOJEIAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4yaTh pa3HbIC SIBICHUS OKPYXKAIOIIEr0 MHUpa;

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

e OBJIAQJICHHE METOJaMH PELICHUs 3a/ay Ha MOCTPOEHUS 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 XOJi¢ PEUICHHs CTEPEOMETPUUYECKHX 3a7ad U 3a4ad ¢
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHUE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX crocoOHoCcTEH
oOyyJaromuxcs, TMO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pEIEBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIIN
FEOMETPUUECKUN amnmapaT [Jis pelieHUus TPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETPUM B Hauajie €ro u3y4eHHs 3ajJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TTIO3HAHUS, M ONIPEICIIEHHBIM 00pa30oM OpraHU30BaHHAs paboTa HaJl
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércst HArIsAIHO-KOHCTPYKTUBHOMY METONY OOY4YeHUS, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
Co3ZaHMe  MPOCTPAHCTBEHHBIX O00pa3oB W  3aJjady Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJISATHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «I'eometpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BEeKTOpBI U KOOPAMHATHI B IMIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHHUs Ha YPOBHE CpEIHEro 00IIero oopa3oBaHMs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHbIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYHIECTBIISIIOCH MOCIEIOBATEIBHO U MOCTYNATENbHO, C
COOTI0IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYarONIUXCs, PaCHIUpSs U
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

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

COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IJIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATHSL  CTepeOMETpuu. Touka, TmpsiMas, IJIOCKOCTb,
npoctpancTBo. [loHATHE 00 aKCMOMAaTHYECKOM TMOCTPOCHHH CTEPEOMETPUM:
AKCUOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX.

B3aumHOe pacnosiokeHue MNpsIMBIX B IPOCTPAHCTBE: IEpPECEKaroInecs,
napajiejbHble M CKpelluBaromuecss mnpsiMble. [lapamienbHOCTh MOpSIMBIX U
IJIOCKOCTE B MNPOCTPAHCTBE: TNapajjiefibHble TMPsSMbIE B  MOPOCTPAHCTBE;
napajieIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh MPSAMON U IUIOCKOCTU. YTJIBI C
COHAIPABJICHHBIMU CTOPOHAMM; YroJ MEXAY NpsMbIMH B MPOCTPAHCTRBE.
[TapamienbHOCTB MJIOCKOCTEM napaJsuiesibHbIe MJI0OCKOCTH; CBOMCTBa
napajuleNibHbIX  miockocTed. [lpocrteiimue mpocTpaHCTBEHHbIE (GUTYPHI  Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapajieenurne; MoCTPOSHNEe CEYSHHIA.

[lepneHAUKYISIPHOCTh NPSIMOUN U TUIOCKOCTH: NMEPINEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MPSMBIE MApPAJUIENbHBIE W NEPHNEHAUKYISPHBIE K IUIOCKOCTH,
OPU3HAK TEPIECHANKYISIPHOCTH TMPSAMOW U IIOCKOCTH, TEOpeMa O NpsMOM
MEPIEHINKYIAPHON TUIOCKOCTU. YTJbl B IMPOCTPAHCTBE: YrOJ MEXIY HPSMON H
IUIOCKOCTBIO;  JIBYTPAHHBIM  yroJI, JIMHEHHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 7O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTD.
[leprieHAUKYISIPHOCTD  IUIOCKOCTEW: MPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
wiockocte. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKH

[ToHAATHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAaHHHKA, BBIIYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronpHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAS MPU3MBI; OOKOBasi U
TOJTHAs MTOBEPXHOCTH IIPU3MBI. [lapannenenunen, MPSMOYTOJIbHBIN
napajiejienunes; 1 ero cpoucrtsa. I[lupamupa: N-yrosmpHas nupamuja, TPaHU H
OCHOBaHUE MHUPaMUIbl; OOKOBAs U MOJHASA MOBEPXHOCTh MUPAMUIbL, IPABUIIbHAS U
yCeu€HHass mnOupaMuaa. OJIEMEHTbl Mpu3Mbl © nupamuabl. [IpaBuiibHbIE
MHOTOIPaHHUKHW: MOHSATHE MPAaBWIBHOTO MHOTOTPAaHHMKA; NPaBWIbHAs NpU3Ma U
MpaBUJIbHAS TUpaMUJia; MpaBUibHAs TPEYroJibHAs MNUpaMulla U MPaBUIbHBIN



TeTpa’ap; KyO0. llpencraBneHue o NpaBUIBHBIX MHOTOIPAHHHUKAaX: OKTadJp,
nonexa’ap u uxkocadap. CeuyeHust npu3Mbl U MAPAMHUIBI.

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

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH M TIOJHOM MOBEPXHOCTH MPAMOU MPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM TMOBEPXHOCTH M TMOBEPXHOCTU MPABUIBHOM MHUPAMMIBI,
TeopemMa o MiIom@aau yceu€HHo mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
nUpaMubl, IPU3MBI.

[lono6ubie Tenma B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOUIAASIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TETI.

11 KJIACC

TeJia BpalueHus

[Hunuaapuyeckas MTOBEPXHOCT, oOpasyromue IIJTHHIPUICCKOM
MOBEPXHOCTH, OCh MWJIMHIAPUYECKOW TmoBepXHOCTH. Llumuuap: ocHOBaHUS W
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IJIOMAAs OOKOBOW U TMOJHOM
TOBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3ylonue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0OpasyroIiue 1 BEICOTa; OCHOBAHUS M OOKOBas IOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, TUAMETp; TUIOMIATb ITOBEPXHOCTH CQeEpHl.
Bzaumuoe pacrnonoxenue chepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka NUIMHIpA U KOHYCA.

KoMmOuHanuu Tenm BpalmieHuss ¢ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WIW 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 mpocTpaHcTBe. COOTHOMIEHUS MEXKAY TUIOMAISIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

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



BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mnockocTy U B mpocTpaHcTBe. CII0kKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4uCio. Pa3iokeHue BekTopa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuiio mapauienenunena. Pemenue 3agay, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. Koopnunatel BekTtopa. lIpocreiimme 3amaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE INPOU3BEIAEHUE BEKTOPOB.
Breluncnenne yrioB Mexy MPSAMBIMHA U IDIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IPH PELICHUH FT€OMETPUUYECKUX 3aaY.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO IPaXKTAHCKON MO3UIIUKA 00YYAIOIIETrOCsl KaK aKTUBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro O0OIIecTBa, MPEICTAaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPaskTaHCKON UJEHTUYHOCTH, YBAXKEHHUSI K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
K HCIOJIb30BAaHUIO ITUX JIOCTWKCHHMH B JPYrUX HayKax, TEXHOJIOTHAX, chepax

HSKOHOMUKH.
JlyXOBHO-HPaBCTBEHHOT'0 BOCTIMTAHUSL:
OCO3HAHHEM TYXOBHBIX [EHHOCTEeH POCCHIICKOTO HapoJa;

c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTHUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHONIEHHEM K MHUpPY, BKJIIOYAs ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIEHHH, pacCyXICHUN;
BOCIIPUMMYHBOCTBHIO K MATEMAaTHYECKUM aCIIEKTaM pa3IuYHbIX BUJIOB UCKYCCTBA.

dusnveckoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTeMATHYCCKHE 3HAHUS B
HMHTEpecax 3J0poBOro U 6€30MacHOro 00pasa >KM3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (310pOBOE NMUTaHHUE, COATaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas dbuznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEpILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHON
NEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAYy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0HS; MHTEPECOM K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBINA BBIOOD
Oynymeil mnpodeccun U peann3oBbIBATH COOCTBEHHbIC IKU3HEHHBIC IJIaHBI;



FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4eCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKCHUM BCEH JKU3HHW, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUYECKUX 3a]1ad MaTeMaTHICCKOW HAITPaBICHHOCTH.

JKOJI0rn4YecKoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTBIO DKOJOTHYECKON KYyJIbTYphl, TOHUMAHHEM BIIASHHS
COIMAJTEHO-3KOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOTHON M CONMATBLHOM
Cpenpl, OCO3HAaHWEM TJ00ATBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJieM;
OpHEHTaIMeld Ha TPUMCHCHHE MAaTeMAaTHYECKMX 3HAHWHA JUIS pElIeHUs 3a1ad B
00JIaCTH  OKpY’)KAIOIICH Ccpebl, IUTAHUPOBAHUS TIOCTYIIKOB M OICHKA WX
BO3MOXXHBIX TIOCIICJICTBUI JUISI OKPY>KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOT O TIO3HAHMS:

c(hOpPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd W  OOINECTBEHHOW TIPAKTHUKW, TOHUMaHHUEM
MaTEMaTUYCCKOM HAyKH Kak cQepbl YeIOBEUECKOW JEATCIbHOCTH, 3TaloOB €&
pPa3BUTHS M 3HAYUMOCTH JIJII PAa3BUTHS I[MBWJIM3AIUU; OBJIQJICHHEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOW KYJIBTYPOH KaK CpEJICTBOM ITO3HAHUS MHPA;
TOTOBHOCTBIO OCYIICCTBJIATh TPOSKTHYIO M HCCICAOBATEIBCKYIO EATCIbHOCTD
WHAVUBUAYAJIBLHO U B TPYIIIIC.

METAIPEJMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yJabTaThl OCBOEHUS MPOTrpamMMbl Yy4eOHOTO MpeaMeTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHHUBEPCAbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHbIMU
0elCmBUAMU, YHUBEPCATbHBIMU PecYIAMUSHBIMU OeUCMBUAMU.

1)  Vuueepcarvnvie  nosmasamenvhvie  Oeticméus,  0becneuusaom
Gopmuposanue 0Aa308blX KOSHUMUBHBIX NPOYECCO8 0byuaruuxca (oceoenue
Memo008  NO3HAHUSL — OKPYICarnujeco  Mupa,  NpUMeHeHue  JI02UYEeCKUX,
uccie008amenbCKux onepayuil, ymeHui pabomams ¢ uHgopmayuetr).

ba3oBble Jornueckue AecTBU:

e BBISIBISITh U XapaKTEPU30BATh CYIIECTBEHHBIC NMPU3HAKU MATEMAaTHUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAY MOHATUAMH, (OPMYIHPOBATH
OTIpEJICICHNs] ~ TOHSTUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIaccu(UKaIMi, OCHOBaHUS i OOOOINECHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOAMMOTO aHAIIN34;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHUS:
yTBEpJUTEIbHBIE W OTpHUIATEIbHBIC, €IWHUYHBIC, YAaCTHBIE W O0OIIue;
YCIIOBHEIE;

e BBISBISATH  MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M|
npoTtuBopeursi B (akTaxX, MAHHBIX, HAONIOJCHUSX W YTBEPKIACHUSIX,



npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

e J€NaTh BBIBOJBI C HMCIOJb30BAaHUEM 3aKOHOB JIOTUKH, IAEAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e IPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJIEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTALUIO,
OPUBOJIUTH MPUMEPbl U KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHbIE
CYKII€HUS U BBIBOJIbI;

e BBIOMpATH cmoco0 penieHus ydeOHOUM 3ajauu (CpaBHUBATH HECKOJBKO
BapUaHTOB pEIIeHUs, BBHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabckue 1eiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IMO3HAHMS;
dbopMynupoBaTh BOMPOCHL, (PUKCUPYIOUIUE MPOTUBOpPEUHE, MTpoOIeMy,
yCTaHABIMBaTh HMCKOMOE UM  JaHHOe, (OopMUpOBATH  THUIOTE3Y,
apryMeHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITENILHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 1O YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro
0o0BbEKTa, SBJIEHHSA, MPOLECCa, BBIABICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMHU, SIBIICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENBHO (HhOPMYIHPOBATH 0OOOIEHUS M BBIBOJIBI 10 PE3YJIbTaTaM
NPOBEAEHHOTO HAOJIIOJIEHUS, UCCIIECOBAHUSA, OLCHUBATh JIOCTOBEPHOCTH
HOJyYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHUI];

e IIPOrHO3MPOBATH BO3MOXKHOE pPa3BUTHE Ipollecca, a TaKKE BbIABUIATH
IPEIIOJI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmei:

e BBIIBJIATH JeDULUUTH UHOOPMALMU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa
Ha BONPOC U IS PELICHMS 3a]a4H;

e BBIOMpaTh HMHQOpPMAIMIO U3  HMCTOYHMKOB  pA3JIMYHBIX  THIIOB,
aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIIO
pa3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

e CTPYKTYypUpPOBaTh MHPOPMAIUIO, IPEACTABIATH €€ B pa3iuuHbIX (popmax,
WUTIOCTPUPOBATh IpaUUECKH;

e OLICHUBATH HaJEXKHOCTh uH(popmManuu o CaMOCTOSTEIILHO
c(hOpMyITUPOBAHHBIM KPUTEPHSIM.

2)  Yuusepcanvnvie KomMyHnuxamuenvle  Oelicmeus, — obecneuusarom

cpopMUpOBAHHOCMb COYUANLHBIX HABLIKOE 00YUAIOUWUXC.

Oo0menne:



BOCHPUHMMATh H (HOPMYyIUpOBaTh CYXKIEHUS B COOTBETCTBUHM C
YCIOBUSMH U LEISIMU OOILIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJy4YEHHBIA pE3yJIbTaT;

B X0J1e 00CYXAEHHS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIAEMOM TEMBI,
npo0OsieMbl, perraeMoi 3ajaun, BbICKa3bIBaTh UJIE€U, HAlLIEJICHHbIE HA MTOUCK
pElIEHNs; COMOCTaBJISITh CBOU CYXIEHUS C CYXKICHUSAMH JIPYTHUX
YYaCTHUKOB JMAJIOra, OOHApYKUBATh pa3juyve M CXOACTBO MO3HIMI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh Pa3HOTIIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHHs  3aJaud,  OKCIEPHMEHTA,
UCCJIEIOBAaHUsA,  TNPOEKTa;  CaMOCTOSATEIbHO  BbIOMpaTh  Qopmar
BBICTYIIJICHUS C YY4ETOM 3aJ]1a4 MPE3EHTALMN U OCOOCHHOCTEN ayTUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAUBUAYaTLHON paOOTHI PU PEIICHUH YICOHBIX 3a]a4; IPUHUMATD I1CJIb
COBMECTHOM JCATCIBHOCTH, IUIAHUPOBATh OpPraHU3aIMi0 COBMECTHOU
paboThI, pacTpeessiTh BUABI paboT, TOTOBapUBaTHCS, 00CYKIaTh MPOIIECC
U pe3ysbTaT paboThl; 060011aTh MHEHUS HECKOJIBKUX JTHOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W WHBIC); BBINOJHITH CBOIO YacTb pabOTHl H
KOODJMHUAPOBATh CBOW JEHUCTBUS C JPYTUMHU UICHAMH KOMAaHJIbI;
OILICHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPHTEPHSM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

Vuueepcanronvle  pezynamusnvle  Oelicmesusl, obecneuusaiom

Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCTNU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PEIIeHUS 3a]a4H, BEIOMPATh CIIOCO0 peIIeHuUs
C y4éTOM UMEIOLTUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(POPMAIIHH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU TII03HABATCIBHOM pedieKCMM KaK OCO3HaHUS
COBEPIIAEMBIX AECUCTBHUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB;
BJIQJIETh CIOCOOAMHU  CaMOIIPOBEPKH, CaMOKOHTpPOJII Tpoliecca H
pe3ysbTaTa peluieHus MaTeEMaTHYeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPU PEIICHHUU
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMACHHBIX OITMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OICHMBAaTh COOTBETCTBHUE pE3yJibTaTa LEIU U YCIOBUAM, OOBICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHHUS DPE3YNbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OrnepupoBaTh MOHATUIMU: TOUYKA, MPsMasi, TNIOCKOCTh.

[IpuMeHsThL aKCHOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX TPU PEIICHUU
r€OMETPUYECKHUX 3a/1au.

OrnepupoBaTh MOHATUSIMHU: TIAPATUICTIBHOCTh U IEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TJIOCKOCTEH.

KnaccupunmpoBath B3aMHOE paCMOIOKEHUE NPSIMBIX W TIJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JBYTPAHHBIA YTOJ, TpPaHU JABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO YIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMU: MHOTOTPAHHHK, BBIYKIBIH W HEBBITYKIIbIN
MHOTOTpaHHUK, 3JIEMEHThl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BHIBI MHOTOTPAHHUKOB (NIHpaMuaa; TpHU3Ma,
IPSAMOYTOJIBHBIN TTapajuieNienure, Kyo0).

KnaccupunmpoBath ~ MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS  JIS
Kiaccupukauy  (BBIMYKJIBIE ¥ HEBBITYKJIBIE MHOTOTPAHHUKH; TPaBUIHHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIOHHBIC MTPU3MBI, TTapaJIICICITUTIC I ).

OrnepupoBaTh MOHATHAMU: CEKYIIas MIIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHUS CEUCHUM, UCTIONB3YsI METO/I CJICIOB.

CtpouTh CEUe€HHS MHOTOI'PAHHUKOB METOJOM  CJICJIOB,  BBITIOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTE)KH W3 PHUCYHKOB TMPOCTHIX OOBEMHBIX (PUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HaX0XkJACHUE TEOMETPHUUYCCKUX BEIUYUH 10 00pa3liaM Wiu
ajropuTMaM, IPUMEHSSI HW3BECTHBIE AaHAJUTUYECKHE METOJAbl TIPU PpEIICHUU
CTaHJIAPTHBIX MAaTEMATUYECKUX 3a7ad Ha BBIYUCIICHHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKM JIO TMPSIMOH, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIIMBAOITUMUCS TPSIMBIMH.

PemaTe 3aaun Ha HAXO0XKACHHUE TEOMETPHUUECKHUX BEJIUYMH 1O 00pas3iiaM Uiu
ajqropuTMaM, TPUMEHSS HW3BECTHBIE aHAJTUTUYECKUE METOJbl MpPH PEHICHUHU
CTAHJAPTHBIX MAaTEeMaTHMYECKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIUMHUCA TPAMBIMHA, MEXKIY TNPIMOM W IUJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Boruncnsats 00BEMBI U TUIOMIANA MMOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nMpaMujia) ¢ M[OpUMEHEHUEeM (OpMys; BBIYUCHATH COOTHOIICHHUS MEXKIY
IJIOMIA/ISIMU TTIOBEPXHOCTEH, 00bEMaMU TOJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TOHATUSIMH: CUMMETPUS B MPOCTPAHCTBE;, LEHTP, OChb U
MJIOCKOCTh CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CAMMETPHUH (DUTYPBHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HUHTEPIPETUPOBATH HHOOpPMALUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaXx.

[IpumensTy reoMerpuueckue ¢GakThl ISl PEIICHUS] CTEPEOMETPUUYECKHUX
3a71a4, MPEAnoNaralolMX HECKOJIBKO IaroB PEIICHUS, €CIIM YCIIOBUS MPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

[IpumensAT,  mpoCTEWIIME MPOTPaMMHBIE CPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELICHUH CTEPEOMETPUUECKUX 3aad.

[IpuBOIUTE TpPUMEpPHI MATEMATHYECKHX 3aKOHOMEPHOCTEM B MPUPOAE H
YKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpyMeHATh TOJIyYEHHBIC 3HAHHWS Ha MPAKTUKE: AHAJIW3UPOBATH PEAIbHBIC
CUTyallud W TMPHUMEHSATh HW3YYEHHBIC IIOHATHUS B NPOLECCE IMOUCKA PEUICHUS
MaTeMaTH4YeCKl CPOPMYJTUPOBAHHONW MPOOJIEMBbI, MOICIUPOBATh pPEabHBIC
CUTyallUM Ha $A3bIKE TE€OMETPUHM, MCCIEN0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUHM U TeOpeM, arrapaTa aireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBS3aHHbBIC C HAXOXKICHUEM T€OMETPUYECKUX BEJIUUMH.

11 KIJACC

OnepupoBaTh TMOHATUAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyroiue
IIMHJIPUYECKON  MOBEPXHOCTH;,  LWJIMUHAP,  KOHHYECKass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

Pacno3naBath Tena Bpamenus (IUIMHIP, KOHYC, cdepa U map).

OOBICHATH CLIOCOOBI MOTYYCHHS TENl BpaIleHUSI.

Knaccudummpoats B3auMHOE pacronokeHue chepbl U mIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIapOBOM CJIOW, OCHOBAaHUE LIAPOBOrO CJOS, BHICOTA IIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beraucnsate  00BEMBI W IUIOIMIAMM  TOBEPXHOCTEH  TeNm  BpalleHWS,
T€OMETPUYECKUX TEJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMU: MHOTOTPAHHUK, BIHCAHHBIH B chepy #
OMMMCAaHHBIA OKOJIO cdepbl; cdepa, BOWCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOUIEHUS MEXAY IUIONIAJIMH MOBEPXHOCTEH M 00bEMamMu
MOAOOHBIX TEJl.



N3o0paxate u3ydaeMble (QUTYphl OT PYKM M C MNPUMEHEHUEM MPOCTHIX
YEPTEHKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
duryp: Buj cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpalllCHUSI.

N3Bnekath, HHTEpHNpPETUPOBATH U NPeoOpa3oBBIBaTH HHOOPMALMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUTypax, MPEJACTABICHHYIO0 Ha 4YepTexax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJNIHATE JEUCTBHUS CJIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIaat0T.

[IpuMeHsTh TpaBUIIO Mapasuiesienuneaa.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpPA, YIroJ MEXKIY
BEKTOpPaMHM, CKUISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOU3BEAECHHUE BEKTOPA HA YUCIIO, YTOJI MEXAY
BEKTOpaMHM, CKaJIPHOE TMPOU3BEICHUE, pPaCKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPAaBHEHHEM B IEKapTOBOW CHCTEME KOOPAHUHAT.

[IpumensTe reomeTpuueckue (aKThl IS PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocreiine reoMeTpuyYecKHe 3aadyd Ha NPUMEHEHHWE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3agaun Ha [10KAa3aTE€IbCTBO MAaTEMAaTUYECKUX OTHOLIEHUW U
HAX0XJICHHE T€OMETPUUYECKUX BETUYHMH MO 00pasiaM Wi alropuTMam, IpUMEHsIS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MAaTEMATUUECKUX 3a/1a4.

[IpumeHaT, mpocTeiiMe NpPOrpaMMHBIE  CPEACTBA W DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUYECKUX 3a/1a4.

[IprBOoAMTE TpHUMEPHI MATEMAaTUUYECKHUX 3aKOHOMEPHOCTEW B IPUPOJE U
YKW3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB F'€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJYYEHHBIC 3HAHUS HA MPAKTUKE: aHAIU3UPOBATH DPEAJIbHBIC
CUTyallUM W IPUMEHSATh W3YYCHHBIE TMOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTH4ecKd CHOPMYIHPOBAHHON TPOOIEMBI, MOJCIUPOBATh pPEaTbHBIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIN C
MCITOJIb30BAaHUEM TE€OMETPUIECKUX TIOHIATHI U TE€OpeM, amnmapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CBA3AHHBIC C HAXOKICHUEM T€OMETPUYECKUX BEJIUYMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (N (POBbBIE)
Kourpoububie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
1 BBenenune B ctepeoMeTpuio 10 https://m.eds00.ru/S2X6T9S4N
IT .
2 DAMBIC I IDIOCKOCTH B NPOCTPATICIRS . 12 1 https://m.edsoo.ru/A4FAT4AL1Q
[TapanienbHOCTh NPSMBIX U TNIOCKOCTEN
I1
3 epHeHHmfyMpHOCTB MPAMBIX H 12 https://m.edsoo.ru/H6S9B2H3C
IJI0CKOCTEH
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/V1P7V405P
5 MHororpaHHuKH 11 1 https://m.edso0.ru/H4T8T003J
6 O06BEMBI MHOTOTPAaHHUKOB 9 1 https://m.edsoo.ru/MOU7P9J8N
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 1 https://m.edsoo.ru/YOB4Q4U6W
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME



https://m.edsoo.ru/S2X6T9S4N
https://m.edsoo.ru/A4F4T4A1Q
https://m.edsoo.ru/H6S9B2H3C
https://m.edsoo.ru/V1P7V4O5P
https://m.edsoo.ru/H4T8T0O3J
https://m.edsoo.ru/M0U7P9J8N
https://m.edsoo.ru/Y0B4Q4U6W

11 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue

NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
padoTsbI padoThI
Tena Bpaiienus 12 https://m.edso0.ru/S522P7H5N
OO6bEMBI TEN 5) https://m.edso0.ru/U2Z5G4Q9N
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 https://m.edso0.ru/K7Z1X5A7E
I1
OBTOpEHHE, O606meHI:Ie’ 7 1 https://m.edsoo.ru/T4M8POI5F

cucreMaTrui3anus 3HaHuu

OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME



https://m.edsoo.ru/S5Z2P7H5N
https://m.edsoo.ru/U2Z5G4Q9N
https://m.edsoo.ru/K7Z1X5A7E
https://m.edsoo.ru/T4M8P0I5F

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

OcHOBHBIE TIOHSTHS
CTEpEOMETPHUH: TOUKA, IPAMas,
IJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o6paxeHus Ha
PUCYHKaX: U300pasKeHUS
IIJIOCKOCTEH, MapauIeNIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.eds00.ru/S0S2Y902Z

[TonsTusa: nepecekaronecs
TIJIOCKOCTH, TIEPECEKArOITHUECs
MpsiMast ¥ TNIOCKOCTh

https://m.edsoo.ru/N8V5J9H6P

IlonsTHs: MEPECCKAIOIUECA
IIJIIOCKOCTH, IEPCCEKAIOIIUECA
IpsaMas 1 IJI0CKOCTb

https://m.edsoo.ru/U212H4R9X

3HaKOMCTBO C MHOI'OI'paHHUKAaMHU,
I/1306pa)KeHI/IC MHOT'OI'PaHHHUKOB
Ha pUCYHKAX, Ha ITPOCKIUOHHBIX
qepTeiKax

https://m.edsoo.ru/N4W7I10A5S

HavaneHbie cBenenus o kyoe u
MUpaMuUJIe, X pa3BEPTKU U
moenH. CeueHus
MHOTOTPaHHUKOB

https://m.edsoo0.ru/D3G0U4V6T



https://m.edsoo.ru/S0S2Y9O2Z
https://m.edsoo.ru/N8V5J9H6P
https://m.edsoo.ru/U2I2H4R9X
https://m.edsoo.ru/N4W7I0A5S
https://m.edsoo.ru/D3G0U4V6T

HavanbsHbie cBeieHus o Kyoe u
IIApaMHU/JIE, UX Pa3BEPTKU U
Mozenu. Ceuenus
MHOTOT'PaHHUKOB

https://m.edso0.ru/C7R7N3P7Z

ITousarre 06 aKCHOMaTHYECKOM
MMOCTPOCHHUH CTEPCOMETPHU:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/Y5R6S2W4D

IlousiTe 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CIIEICTBUS U3 HUX

https://m.edsoo.ru/X4H7V6K7P

IlousiTe 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPHHU U
CJIEICTBUS U3 HHUX

https://m.edsoo.ru/Y1T1U8Y5S

10

ITouaTtue 06 akCHOMaTUYECKOM
MMOCTPOCHHH CTEPCOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CHEACTBHS U3 HUX

https://m.edsoo.ru/U9FIN7T3X

11

Bzanmuoe PacCIioJIOKECHHNE
IPAMBIX B ITPOCTPAHCTBE:

ICPECCKAOIMCCA, IMapaJuICIbHBIC

" CKPCIIUBAIOIUECCA IIPAMBIC

https://m.edso0.ru/Q4H1S4S9C

12

[TapannenbHOCTb NPSAMBIX U
IIJIOCKOCTEHN B IIPOCTPAHCTBE:
NapajuieIbHbIE IIPSMBIC B
IIPOCTPAHCTBE; MAPAJUICIBHOCTD
TPEX MPSAMBIX

https://m.edsoo.ru/BO9HON6RIT



https://m.edsoo.ru/C7R7N3P7Z
https://m.edsoo.ru/Y5R6S2W4D
https://m.edsoo.ru/X4H7V6K7P
https://m.edsoo.ru/Y1T1U8Y5S
https://m.edsoo.ru/U9F1N7T3X
https://m.edsoo.ru/Q4H1S4S9C
https://m.edsoo.ru/B9H0N6R9T

[TapamiensHOCTD IPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:

13 . https://m.edsoo.ru/U4B514D00O
[TapamienpHOCTE IPAMON U
IJIOCKOCTH

14 YTiIbl € COHANIPABJICHHAIMH https://m.eds00.ru/O9F7F7S7L
CTOpOHAMH
h%

15 PO MEILY TIPAMBIMI B https://m.edsoo.ru/M2W6K4M1C
MPOCTPAHCTBE
VYron me

16 PO MEILY TIPAMBIMI B https://m.edsoo.ru/U4P7UON8C
MPOCTPAHCTBE
IT 78

17 APATLIETILHOCTD TIoCKoCTEr https://m.eds00.ru/W5I11H7V1H
MapajuIeNIbHbIC MIOCKOCTH
Croii

18 pouctpa ru[apameanHX https://m.edsoo.ru/V3C9AOLOE
IJI0CKOCTEM
[Ipocreiimre TpoCTpaHCTBEHHbBIE

19 (burypsl Ha TUIOCKOCTHU: TETpadp, https://m.edsoo.ru/K2B6X6Z6F
Ky0, mapasyienenurne/

20 [TocTpoenue ceuenunii https://m.edso0.ru/C3U4V3I5K

21 [TocTpoenue ceuennii https://m.edsoo.ru/\V0J4J9P1L
KounTponbnas pabora o teme
HH

22 DHMBIC 1 IDIOGROCTH B https://m.edsoo.ru/L418D3P1J
npoctpancte. [lapannensHoCTb
MPSAMBIX U IIOCKOCTEH"
[lepnieHIUKyNAPHOCTD MPSMOM U

23 IIJIOCKOCTH: NIEPIEHAUKYIIAPHBIE https://m.edso0.ru/G9L6L7U1I
MPsIMBIE B POCTPAHCTBE
IT

24 DAMBIC TEPQIIICILHRIC 1 https://m.edsoo.ru/N20302C3R

NEPpUCHAUKYIIAPHBIC K IINIOCKOCTU



https://m.edsoo.ru/U4B5I4D0O
https://m.edsoo.ru/O9F7F7S7L
https://m.edsoo.ru/M2W6K4M1C
https://m.edsoo.ru/U4P7U0N8C
https://m.edsoo.ru/W5I1H7V1H
https://m.edsoo.ru/V3C9A0L0E
https://m.edsoo.ru/K2B6X6Z6F
https://m.edsoo.ru/C3U4V3I5K
https://m.edsoo.ru/V0J4J9P1L
https://m.edsoo.ru/L4I8D3P1J
https://m.edsoo.ru/G9L6L7U1I
https://m.edsoo.ru/N2O3O2C3R

25

[IpsiMble napajuienbHbIe U

NCPpHNCHAUKYIIAPHBIC K INIOCKOCTHU

https://m.edsoo.ru/ES5E5Z5R4W

26

[Ipu3Hak nepnesauKyIspHOCTH
IPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/C4F9P3B6C

27

[Ipu3Hak nepnesauKyIspHOCTH
PSIMOM U TUIOCKOCTH

https://m.edsoo.ru/E6R4R202]

28

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

https://m.edso0.ru/S8U6G904R

29

Teopema o npsimoit
MEePIEeHANKYIISIPHOM MIIOCKOCTH

https://m.edsoo.ru/L7F8S016D

30

Teopema o npsimoit
MEePIEHANKYIISIPHOM TIIOCKOCTH

https://m.edsoo0.ru/07L4V3D6U

31

[lepnieHauKyNsip ¥ HAKJIOHHBIE:
paccTosiHuEe OT TOYKH 0
MIJIOCKOCTH, PaCCTOSTHUE OT
NPAMO# A0 IIIOCKOCTH

https://m.edsoo.ru/R7P7D2B2Z

32

[lepnieHIuKyNAp U HAKIOHHBIE:
paccTosiHue OT TOUKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 TJIIOCKOCTH

https://m.edsoo.ru/V701R9G6M

33

HepHeH,Z[I/IKy.]'IHp 1 HAaKJIOHHBIC!
PaCCTOAHUEC OT TOUYKHU 0
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ J0 IINIOCKOCTH

https://m.edso0.ru/S0Q9Z5D9X

34

[leprieHAUKYNSAp U HAKIOHHBIE!
paccTossHUE OT TOYKH JO
IIJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM JI0 IJIIOCKOCTH

https://m.edso0.ru/S6G8J9U00



https://m.edsoo.ru/E5E5Z5R4W
https://m.edsoo.ru/C4F9P3B6C
https://m.edsoo.ru/E6R4R2Q2J
https://m.edsoo.ru/S8U6G9O4R
https://m.edsoo.ru/L7F8S0I6D
https://m.edsoo.ru/O7L4V3D6U
https://m.edsoo.ru/R7P7D2B2Z
https://m.edsoo.ru/V7O1R9G6M
https://m.edsoo.ru/S0Q9Z5D9X
https://m.edsoo.ru/S6G8J9U0O

35

VYIubl B IPOCTPAHCTBE: YO
MEKy NPSIMOM U IJIOCKOCTBEO

https://m.edsoo.ru/Z4J2E9W3F

36

JIByrpaHHBIN yroJi, JUHEHHBIN
YroJI IBYTPAHHOIO yIJIa

https://m.edsoo.ru/COX9F9B1H

37

JIByrpaHHBIN yroJi, JUHEHHBIN
yroJI IBYTPAHHOIO yIJla

https://m.edsoo.ru/A3Y2P8PIR

38

[IepneHUKyYIAPHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTH IBYX
IIJIOCKOCTEMN

https://m.edsoo.ru/Z1L1L4W00

39

[lepnenuKyIApHOCTH
IIJIOCKOCTEMN: IPU3HAK
MEPIEeHIUKYIIPHOCTU IBYX
IJIOCKOCTER

https://m.edsoo.ru/F3K7G7B3Z

40

[lepieHAMKYISAPHOCTH
TUIOCKOCTEM: MTPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX
IJIOCKOCTEHN

https://m.edsoo.ru/P0Q7H2S4U

41

Teopema o Tpéx
MePIeHIUKYIIApax

https://m.edso0.ru/Y8YOR3X7G

42

Teopema o Tpéx
MEepHEHIUKYIISIpax

https://m.edsoo.ru/F8W6G114K

43

Teopema o Tpéx
MEepHEHIUKYIIIpax

https://m.edsoo.ru/E7TW7R1NSK

44

KOHTpOJ'ILHaH pa60Ta 10 TCMaM

"IlepneH IUKYISPHOCTD NPSAMBIX U

Hn

mockocTel" u "YTibl MexXay
MPSIMBIMU U TIIOCKOCTSMU"

https://m.edsoo.ru/X5U3G6K5F



https://m.edsoo.ru/Z4J2E9W3F
https://m.edsoo.ru/C0X9F9B1H
https://m.edsoo.ru/A3Y2P8P9R
https://m.edsoo.ru/Z1L1L4W0O
https://m.edsoo.ru/F3K7G7B3Z
https://m.edsoo.ru/P0Q7H2S4U
https://m.edsoo.ru/Y8Y0R3X7G
https://m.edsoo.ru/F8W6G1I4K
https://m.edsoo.ru/E7W7R1N8K
https://m.edsoo.ru/X5U3G6K5F

45

[IoHATHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPaHHUKA, BBITYKIIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKH;
pa3BEpTKa MHOTOTPaHHUKA

https://m.edsoo.ru/K4P319C8T

46

[Ipu3ma: n-yronpHas npusma;
TpaHu ¥ OCHOBAHHUS TIPU3MBEI,
npsiMasi ¥ HAKJIOHHAS TIPU3MBIL;
OOKOBas U MOJIHAS TOBEPXHOCTh
TIPU3MBI

https://m.edsoo.ru/B5V5V7J1J

47

[Tapamnenenurnen,
MPSIMOYTOJIBHBIN ITApasuIeICITUIIE ]
U €ro CBOWCTBA

https://m.edso00.ru/O1Y5N7C5G

48

[Tupamuga: N-yroapHas
NMpamMuia, TpaHud U OCHOBAaHUE
upamMuibl; 00KOBask M MOTHAS
MMOBEPXHOCTh MUPAMHU/IBI;
MpaBUJIbHAS U yCEUEHHAS
nupamuaa

https://m.edsoo.ru/EOP3T7B8Q

49

[TpaBusIbHBIC MHOTOTPAHHHUKH:
HOHSTUE IPABHIBHOTO
MHOTOI'PAaHHHKA; IPABUIIbHAS
npU3Ma U paBHJIbHAS THPAMH/IA;
HpaBHIbHAS TPEYTOJIbHAS
UpaMuU/ia U MPABUIIbHBIH
TeTpa’p; Kyo

https://m.edsoo.ru/P5D7S5W2N

50

Hpe):[CTaBHeHI/Ie O IMPpaBUJIBHBIX
MHOT'OTI'paHHUKAX: OKTa3ap,
AOACKAd AP U UKOCAdP.

https://m.edsoo.ru/Q1D7D1T8B



https://m.edsoo.ru/K4P3I9C8T
https://m.edsoo.ru/B5V5V7J1J
https://m.edsoo.ru/O1Y5N7C5G
https://m.edsoo.ru/E0P3T7B8Q
https://m.edsoo.ru/P5D7S5W2N
https://m.edsoo.ru/Q1D7D1T8B

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIILHO TOUKH,
MPSIMOM, TJIOCKOCTH. DJIEMEHTBI

ol 1 https://m.edsoo.ru/HEH3K8Y2V
CUMMETPHUHU B MUPaAMUIAX,
napajuieJienumneaax, mpaBUiIbHbIX
MHOTOTpaHHUKAX
Brrunciaenue 31eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, 1 https://m.edso0.ru/V6G2M2X5J
JTUarOHAJIU, YIIIbI
[Tmomans 60KOBOM MOBEPXHOCTH
Y MTOJTHOW MTOBEPXHOCTHU MIPSMOM
53 MPU3MBI, TUIOIA/Ib OCHOBAHUH, 1 https://m.edsoo.ru/Q7L2K9F3R
TeopeMa 0 G0KOBOM MOBEPXHOCTH
NPSAMOU TPU3MBI
[Tmomanps 60KOBOM MOBEPXHOCTH
Y TIOBEPXHOCTHU MPABUILHOM
54 MMUPaMU/IBI, TEOPEMa O TIIOMIA TN 1 https://m.edsoo.ru/Y9D4A9MOX
OOKOBOM IMOBEPXHOCTH YCECUEHHOM
MTUPAMU/IBI
55 Kontposteras pabora o reme 1 https://m.edso00.ru/S1S1U3I3Y
"MHororpaHHuku"
56 [TousTue 06 00BEME 1 https://m.edso00.ru/S8H2N6170
57 O0BEM TMpaMuUIBI 1 https://m.edsoo.ru/V8Q5A2P2L
58 O0BEM TUpaMuUIBI 1 https://m.edsoo0.ru/Y1Z6B618C
59 OO0BEM TUpaMuIbI 1 https://m.edsoo.ru/R6WO0OVS8I3N
60 O0BEM UpaMuIbI 1 https://m.edso0.ru/J1V612C7M
61 O06BEM npu3MBbI 1 https://m.edsoo0.ru/Z0E6GIA8Q
62 O06BEM npu3MbI 1 https://m.edsoo.ru/T6P703L5M



https://m.edsoo.ru/H6H3K8Y2V
https://m.edsoo.ru/V6G2M2X5J
https://m.edsoo.ru/Q7L2K9F3R
https://m.edsoo.ru/Y9D4A9M0X
https://m.edsoo.ru/S1S1U3I3Y
https://m.edsoo.ru/S8H2N6I7O
https://m.edsoo.ru/V8Q5A2P2L
https://m.edsoo.ru/Y1Z6B6I8C
https://m.edsoo.ru/R6W0V8I3N
https://m.edsoo.ru/J1V6I2C7M
https://m.edsoo.ru/Z0E6G9A8Q
https://m.edsoo.ru/T6P7O3L5M

63

O0BEM pu3MBI

https://m.edsoo.ru/M5G4J509U

64

KonTtposnsHas paboTa o teme
"O06bEMBI MHOTOTPAaHHUKOB"

https://m.edsoo.ru/GOP0S7M6B

65

[ToBTOpenue, o6o0mIEeHNE
CHUCTEeMaTU3alrs 3HaHHM.
[Toctpoenune ceueHuit B
MHOTOTpaHHUKE

https://m.edsoo.ru/C2R7A6B1E

66

[ToBTOpEHue, 06001EeHNE
cUCTEMaTU3alus 3HaHUMN.
Brruncnenue paccTossHUM: MEXIy
JBYMS TOUKaMH, OT TOYKHU 10
NPSAMO#, OT TOYKH JI0 TJIOCKOCTH,
MEK/y CKpEINBAKOIIUMUCS
IPSIMBIMH

https://m.eds00.ru/M6T90Q1G7C

67

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/O6W904C4F

68

[ToBTOpEeHME, 0600IIEHNE
cUCTeMAaTu3alys 3HaHUH.
Brruucnenue yriioB: Mexmy
CKPEITUBAIOIIUMHUCS TPSIMBIMH,
MEXTy MPSMOU U TIJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB, YIJIOB MEXITY
IUIOCKOCTSIMH

https://m.edso0.ru/C6J1P206S

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68



https://m.edsoo.ru/M5G4J5O9U
https://m.edsoo.ru/G0P0S7M6B
https://m.edsoo.ru/C2R7A6B1E
https://m.edsoo.ru/M6T9Q1G7C
https://m.edsoo.ru/O6W9O4C4F
https://m.edsoo.ru/C6J1P2O6S

11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTHYeckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

Cdepa u map: eHTp, paamnyc,
JTMaMEeTp; TUTOIIA/Ib TOBEPXHOCTH

cepbl

https://m.edso00.ru/Y752X9Y1D

B3anmHoe pacrnionoxeHue
chepsl 1 MIOCKOCTH;
KacaTtelibHasl TNIOCKOCTh K cdepe;
mIomaak chepol

https://m.edsoo.ru/Y1L6L3Q9W

N3obpaxenue chepsl, mapa Ha
mwiockoctu. CeueHus mapa

https://m.edsoo.ru/F9Z1J5V2M

[Hunmuaapudeckas TOBEPXHOCTH,
00pasyromue MUIHHIPUIECKOM
MOBEPXHOCTH, OCh

MWIAHIPUIECKOH MOBEPXHOCTH

https://m.edsoo.ru/T4X8R6S5P

Hununaap: ocHoBaHUS U OOKOBast
MIOBEPXHOCTh, 0O0Opa3yromas u
OCb; IIOMIAh OOKOBOM U
MIOJIHOM MOBEPXHOCTH

https://m.edso0.ru/T310T9EOD

N300paxkenue nunuHapa Ha
IockocTu. PazBépTka
uunuuapa. CeyeHus MUIMHIpa
(TIIOCKOCTHIO, MapalIeIbHOM
WM NIEPIEHIUKYISIPHON OCU
WIHH]IPA)

https://m.edsoo.ru/S3W1M1K8N



https://m.edsoo.ru/Y7S2X9Y1D
https://m.edsoo.ru/Y1L6L3Q9W
https://m.edsoo.ru/F9Z1J5V2M
https://m.edsoo.ru/T4X8R6S5P
https://m.edsoo.ru/T3I0T9E0D
https://m.edsoo.ru/S3W1M1K8N

Konnueckas noBEpXHOCTb,
o0pa3yrIne KOHUIeCKOU
IIOBEPXHOCTH, OCh U BEPIINHA
KOHMYECKOW IMOBEPXHOCTH

https://m.edsoo0.ru/P5F6Z919X

Konyc: ocHOBaHue u BepivHa,
oOpa3yroinas U 0Ch; IJIOMAIb
OOKOBOH U MOJHOM MOBEPXHOCTH

https://m.edsoo.ru/R8Z5E7C2T

VYceuéHHbIN KOHYC: 00pasyrolue
U BBICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

https://m.edsoo.ru/N5D8T8T4J

10

N3006paxkenue koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust koHyca (IJIOCKOCTBIO,
MapajyieIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

https://m.edsoo.ru/14D8U2M2W

11

KomOunamus Ten BparieHus u
MHOTOTPaHHUKOB

https://m.edsoo.ru/O4E3T6W0D

12

MHororpaHHuK, OMMCaHHbIN
okoJio chepsl; cepa, BucaHHAS
B MHOTOTPaHHUK WJIU B TEJIO
BpaIleHUS

https://m.edsoo.ru/J1K5F8C2A

13

ITousarue 00 00péMme. OCHOBHEIE
CBOMCTBA 00BEMOB TeEN

https://m.edsoo.ru/Q0W5V2D4Y

14

O0BEM MIMHIpa, KOHyca

https://m.edsoo.ru/N4K3R2H3I

15

O06béM mapa u miaoma s chepbl

https://m.edsoo.ru/N4Z00O0K3V

16

[TogoGHBIE Tena B MPOCTPAHCTBE.
CoOOTHOILIIEHUS MEKTY

https://m.edsoo.ru/H3R3M2N9R



https://m.edsoo.ru/P5F6Z9I9X
https://m.edsoo.ru/R8Z5E7C2T
https://m.edsoo.ru/N5D8T8T4J
https://m.edsoo.ru/I4D8U2M2W
https://m.edsoo.ru/O4E3T6W0D
https://m.edsoo.ru/J1K5F8C2A
https://m.edsoo.ru/Q0W5V2D4Y
https://m.edsoo.ru/N4K3R2H3I
https://m.edsoo.ru/N4Z0O0K3V
https://m.edsoo.ru/H3R3M2N9R

IIJIOIIAIIMU [IOBEPXHOCTEH,
00BbEMaMU TOAOOHBIX TET

17

KonTposnsHast paboTa o Temam

"Tena Bparmenus" u "OO0beMbI

Ten"

https://m.edsoo.ru/l171710K5Z

18

BekTop Ha mII0CKOCTH U B
MPOCTPAHCTBE

https://m.edsoo0.ru/X9K2X00Q4E

19

CI10)KeH1€e U BEIYUTAHUE
BEKTOPOB

https://m.edso00.ru/Z3S9D1F7W

20

YMHOXKEHHE BEKTOpa Ha YUCIIO

https://m.edsoo.ru/B6M9COH8G

21

Pasznoxenne BexTopa 1o Tpém
HCKOMILIaHaPHBIM BEKTOPaM.
[IpaBuio napannenenunena

https://m.edso0.ru/J1Z5D574K

22

Pemenne 3amad, cBSI3aHHBIX C
MPUMEHECHHUEM TTPaBUJI JIEHCTBUI
C BEKTOpaMu

https://m.edsoo.ru/Z0J2C1G2L

23

KoopanHaTHO-BEKTOPHBI METOT
MIPU PEIICHUH TEOMETPUUCCKHIX
3a1a4

https://m.edsoo.ru/N9Q4H2D20

24

[IpsimoyromnpHas cucrema
KOOpJUHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3axaun B
KOOpJIuHaTaxX

https://m.edsoo.ru/R2L4B1S4Q

25

YTroa Mex 1y BEKTOpaMH.
CkansipHO€ MpOU3BENECHUE
BEKTOPOB

https://m.edso0.ru/Q7R3Q6D9T

26

Brrunciaenue YIJIOB MCXKIY

https://m.edsoo.ru/N611F1V3X



https://m.edsoo.ru/I7I7I0K5Z
https://m.edsoo.ru/X9K2X0Q4E
https://m.edsoo.ru/Z3S9D1F7W
https://m.edsoo.ru/B6M9C0H8G
https://m.edsoo.ru/J1Z5D5Z4K
https://m.edsoo.ru/Z0J2C1G2L
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MPpsAMBIMHA U IIJIOCKOCTAMUA

27

KonTtposnsHas paboTa o teme
"BeKTophl U KOOpIAUHATHI B
npocrpaHcTee”

https://m.edsoo.ru/D2J7V7ETW

28

[ToBTOpEHue, 06001IeHUE U
cucTeMaTu3anus 3HaHUMH.
OcHoBHbI€ (UTYpHI, PaKTHI,
TEOpeMBbI Kypca IUTaHUMETPUHN

https://m.edsoo.ru/E7B6D4D6U

29

[ToBTOpEeHue, 0600IICHNE U
CUCTEMaTU3als 3HAHUMN.
OcHoBHbI€ (HUTYpHI, PAKTHI,
TEOpPEMBI Kypca MJIaHUMETPUn

https://m.edsoo.ru/O8W1N3W5H

30

[ToBTOpEeHUE, 0600IICHNE 1
cUcTeMaTu3alys 3HaHui. 3agauu
TJIAHUMETPUU U METOJIBI X
pereHus

https://m.edsoo.ru/H2H5NOROQ

31

[ToBTOpEeHue, 0600IICHNE 1
cucTeMaTu3anys 3HaHui. 3agauu
IJIAHUMETPUHU U METOJIBI X
perieHus

https://m.edsoo.ru/NOT3S8F4A

32

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTH3aIHs 3HAHUM.
OcHoBHbIe (HUTYpHI, PaKTHI,
TEOPEMBI Kypca CTePEOMETPUHN

https://m.edsoo.ru/ASC3N2J5C

33

Hroropas KOHTPOJIbHAasA pa60Ta

https://m.edsoo.ru/YOX8ROF9J

34

[ToBTOpEHue, 0600ImEeHNE U
cucTeMaTH3allHsI 3HAHUH

https://m.edsoo.ru/T6 X6E5K7I

OBIIEE KOJIMYECTBO YACOB I1O

34



https://m.edsoo.ru/D2J7V7F7W
https://m.edsoo.ru/E7B6D4D6U
https://m.edsoo.ru/O8W1N3W5H
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[TPOTPAMME




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOIrPaMMbI CpeiHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUHN M CIISICTBUS M3 HUX MPH PEIICHUH
' reOMETPUUYECKUX 33/1a4
-3 OmnepupoBaTh MOHATHUSMH: MAPAJUIEITBHOCTh W TEPICHINKYISPHOCTH
' MPSIMBIX U INTIOCKOCTEN
-4 Knaccuduimposars B3auMHOE paclojOkKeHHE MPSIMBIX U TJIOCKOCTEH B
' MPOCTPAHCTBE
OnepupoBaTh NOHATUSMU: IBYTPAHHBIN YroJl, TpaHU JABYI'PAHHOTO YIJa,
7.5 pedpo IBYIpaHHOTO yIiia, TMHEHHBIM YroJl IBYTPaHHOTO YIJia, TpaaycHas
Mepa IBYTpaHHOro yria
_ OnepupoBaTh MOHATHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH U HEBBITYKIIbIH
' MHOTOTPaHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, TPaBUIIbHBIII MHOTOTPAaHHUK
27 PacrioznaBaTh OCHOBHBIE BHbl MHOTOTPAaHHUKOB (IHpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN MapajuieenuIe;], Kyo)
Knaccudpunupoare  MHOTOTpaHHHMKH, BBIOMpas  OCHOBAaHUSA  JUIA
- KIaccu@ukanuy  (BBINYKJIbIE W HEBBIIYKJIbIE  MHOTOTPAHHUKH,
' NpaBWJIbHbIE MHOTOTPAHHUKH, TMIPSIMbIE W  HAKIOHHBIE IPHU3MBI,
napasuieIeHIe bl )
- OmnepupoBaThb HNOHATHSAMMU: CeKyIas IJIOCKOCTB, CEUEHHUE
' MHOT'OI'paHHHMKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIIOJIB3YSI METOJ] CJIEZOB
- 11 CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJIEJIO0B, BBIMOIHATh

(BBIHOCHBI€) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX UTYD:




BUJ] CBEpXY, COOKY, CHU3Y

7.12

Pemrate 3ala4i Ha HAXO0XKXACHUC ICOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
W aJiropurMam, MNPUMCHAA HU3BCCTHBIC AHAJIUTUYCCKHUEC MCTOABI IIPU
pPeICHMU CTAaHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha BbIYMCIICHHC
paCCTOﬂHI/Iﬁ MCXKIY ABYMsS TOYKaMH, OT TOYKHU OO HpHMOI\/JI, OT TOYKH 10

IIJIOCKOCTH, MCKAY CKPCIINBAIOIIUMHUCA IPAMBIMU

7.13

Pemath 3a1aun Ha HAX0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WU alNTOpUTMaM, MPUMEHSISI WM3BECTHBIC aHATUTHYECKHE METOIbI TIPU
pelIeHNN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHMCICHUE YTJIOB
MEX/Iy CKPEIIMBAIOIIUMHUCS MPSMBIMHU, MEXAY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IIJIOLIAAM TMOBEPXHOCTEH MHOTOTPaHHHUKOB
(mpu3ma, mupamMuaa) ¢ npuMeHeHreM (GopMyJ, BEIUUCISATh COOTHOILIEHUS
MeXAy  IUIOLIaJsMHU MOBEPXHOCTEH, o0bEMamu 01I00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh NOHATHSAMHU: CHUMMETpPHUS B IPOCTPAHCTBE, LIEHTP, OChb H

IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHU (UTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TI'E€OMETPUUECKUX (Urypax, TpeACcTaBIECHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/a4, MPEeNoJiaraloliuX HECKOJbKO IIaroB pPEIICHUs, €CIU YCIOBUSA

IPUMEHEHHUS 33JIaHbl B ABHOHM opme

7.18

[IpumensaTs mpocTeiiliie MNporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INPpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKHU3HH, pACIIO3HABATDh IIPOABJICHUC 3aKOHOB I'€COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOTydyeHHbIE 3HAaHUS HA IPAKTUKE: aHAJIM3UPOBATh PealIbHbIC
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIETIMPOBATh pEaJIbHbIE CUTYyallUM Ha SI3bIKE T'€OMETPUH, UCCIEI0BATH
IIOCTPOECHHBIE MOJIEJIA C HMCIOJIb30BAHUEM T'€OMETPUUYECKUX IOHATUN U
TeopeM, arnrnapara ajare0psl, pelaTh MPakKTUYECKHe 3a7a4M, CBS3aHHbBIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH




11 KJIACC

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro 0o1ero 06pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
OnepupoBaTh NOHATHAMHU: [HJIHMHIPUYIECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 WIMHAPUYECKON TMOBEPXHOCTH, LMJIMHIP, KOHWYECKas IOBEPXHOCTb,
' oOpa3ylolyue KOHMYECKONW  IOBEPXHOCTH, KOHYC, cdepuyeckas
MOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (HUJIMHIP, KOHYC, cepa U map)
6.3 OOBSCHATH CIIOCOOBI MOJTYYCHHUS TNl BPALICHHSI
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CETMEHT, OCHOBAHHE CErMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOW CIIOH, OCHOBaHME IIAPOBOTO CIIOS, BHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
66 Bbruncnare 0o0bEMBI M IIIOIIAAM IIOBEPXHOCTEH TeNl BpalleHHs,
' reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMyI
OmnepupoBaTh NOHATHSMM: MHOTOTPaHHMK, BIIMCaHHBIA B cdepy u
6.7 OTIMCaHHBIN 0K0JIO cephl, chepa, BMCaHHAsT B MHOTOTPAHHUK WJTH TEJIO
BpALLCHUS
6.8 BbluucnaTe  COOTHOLIEHMS MEXAy IUIOIAASIMU IOBEPXHOCTEH H
' 00BpEMaMHU ITOJOOHBIX TENT
6.9 N306paxxaTs n3ydaemble QUIypbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbInonHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (GUTYp: BHUA CBEpXY, COOKY, CHHM3Yy; CTPOUTH CEUYCHHS Tel
BpALCHUS
W3BnekaTb, MHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTH HH(MOPMAIHIO O
6.11 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (DUTypax, NpeACTaBICHHYIO Ha
yepTekax U pUcyHKax
[TpumensTh reomerpuueckue (HakThl A PELICHUsS CTEPEOMETPHUECKUX
6.12 3aa4, MpearnojaraloliiX HECKOJbKO IIaroB pPEHICHUs, €CIIU YCIOBHS
MIpUMEHEHUs 3aJlaHbl B SIBHOM (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonaaTs Z[CﬁCTBHSI CJIOKCHHA BCKTOPOB, BBLIYMTAHHA BCKTOPOB U
YMHOKCHHA BCKTOpa Ha 4YHCJIO, O6'b$ICHSITL, KakKMMH CBOMCTBAMU OHH

o0mamaroT

6.15

[IpumeHsaTh NpaBUiIO Napauleaenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApTOBbl KOOPJIMHATBHI B IPOCTPAHCTBE,
BEKTOp, MOJYyJb BEKTOPAa, PAaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
YroJl MEXKIy BEKTOpPAaMM, CKASIPHOE IIPOU3BEICHUE BEKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAHAPHBIC BEKTOPLL

6.17

Haxomuts cymMMy BEKTOpPOB M NMPOU3BEACHHE BEKTOpA Ha YMCIO, YroJl
MEeXAYy BEKTOPaMH, CKaISIPHOE MPOU3BEACHUE, PACKIIaAbIBaTh BEKTOP IO

JABYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUEM B IleKapTOBOfI CUCTCME KOOpAHAT

6.19

Pemrate mpocreiine TreoMeTpUYECKHE 3aJadyd  Ha  [PUMEHEHHUE

BCKTOPHO-KOOPAWMHATHOT'O METOAa

6.20

Pemats 3aJa4d Ha [O0Ka3aTCJIbCTBO MaTEMaTHYCCKHUX OTHOIIEHUHN |
HaXO0XJICHUC TCOMCTPUICCKHUX BCIWYHH I10 06pa3uaM WK aJIrTOpUTMam,
IIPpUMCHSA HU3BECTHLIC METO/IbI npu pPEUICHUHN CTaHIAPTHBIX

MaT€MaTUYCCKUX 3a1a4

6.21

[IpumensTh mnpocTeliue MNporpaMMHBIE CpPEICTBA M DIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI TP PECHICHHUU CTCPECOMETPHUICCKUX 3a1a4d

6.22

[IpuBoUTE MpUMEpPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEHW B MpPHUpOJIE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJMY4YEHHbIE 3HAHHUSA Ha MPAKTUKE: AaHAJIU3UPOBATH
peasibHbIE CUTyalldd M NPUMEHSATh U3y4EHHbIE MOHATHUS B IpoIEcce
MOMCKA pELIeHUsT MaTeMaTH4YeCKu CQPOPMYIUPOBAHHON MPOOIEMBI,
MOJIETTUPOBATh pealibHbIE CUTYAIlMH Ha S3bIKE T€OMETPUHU, UCCIIEI0BATh
MOCTPOCHHBIE MOJIENIM C HCIOJIb30BAHUEM T€OMETPUYECKHUX TMOHSTUH U
TeopeM, armapara anreOpbl, pemarh NPaKTUYECKUE 3aJ1aul, CBSI3aHHBIE C

HaXOXXIACHUEM I'COMCTPUUCCKUX BCIIMYNH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUS CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, MPOCTPAHCTBO.
[lonsiTve 00  aKCMOMATUYECKOM  TIOCTPOEHUH  CTEPEOMETPHUH:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TOpSAMBIX B IPOCTPAHCTBE:  IEpeceKaroluecs,
MapajuleIbHbIE W CKpeIIMBarOIIuecss mpsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUleibHbIE TPSMBIE B  IMPOCTPAHCTBE,
MapaJIENBHOCTh TPEX MPSIMBIX, MNAPALICIbHOCTh NPSMOW M TUIOCKOCTH. YTJbI C
COHallpaBJI€CHHBIMU CTOPOHAMHM, VYIrojl MEXAY IMNpAMBIMHU B IMPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEN: MapajuieNbHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
mockocTei. [IpocTelimue mpocTpaHCTBEHHBIE (PUTYphlI HA TIOCKOCTH: TETPAdIp,

KyO, mapaJijiesienumnes, moCTpOeHne CeUeHnun

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMble MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTU MPSAMON U MIIOCKOCTH, TEOpEMa O MPSIMO MEepIEeHANKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
JIBYIPaHHBIA yroJ, JMHEWHBIA yroJ JByrpaHHoro yria. llepnenaukynsap u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIUs (UTyphl HA IMJIOCKOCTh. [lepneHIuKyIIpHOCTh IIIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepICHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/I3MaI N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
IIOJIHAaA MOBECPXHOCTDH ITPU3MBI. Hapannenennne):[, HpﬂMOYFOJ’ILHLIfI napaJiieJICIIuICq
H €ro CBOMCTBA. HI/IpaMI/II[aZ N-yrojabHas NMApaMuaa, TpaHu U OCHOBAaHUC IMUPaAMUJIbI,
OOKOBast M IOJIHAS NMOBCPXHOCTH IMUpPAMHUBbI, IPpABUJIbHAA U y'CC‘-IéHHaSI InmupamMuia.

ONEeMEHTHI Npu3Mbl W HOHAPAMHIBI. HpaBI/IHBHLIe MHOT'OIpaHHUKH: TIOHATHUC




IIPaBUJIBHOIO MHOIOTPAaHHUKA, I[PAaBWIbHAs IpU3Ma M IPAaBWIbHAs NHUPAMUIA,
MpaBUJIbHAS TPEYTOJIbHAS MMUPaMUa U TMPAaBUIbHBINA TeTpasap, Kyo. [lpeacrasienue
O IpaBWIbHBIX MHOIOTPaHHUKAX: OKTadJp, AoAeKka’ap U uxocadapyrue CeueHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMeTpI/Iﬂ B IMPOCTpaHCTBE: CHUMMCTPUA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTpPUHU B IMpaMUAaAxX, HapaJuICICIIUIICAax, IMPaBUIbHBIX

MHOTI'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHMKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TMOJHOH MOBEPXHOCTH MPSAMOW TPU3MBI, IUIOIIAIb
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH MpsiMON mpu3Msbl. [Inomans 60koBoi
IIOBEPXHOCTH M IOBEPXHOCTH IMPABWIBHOM NHMPAMHUABI, TEOpemMa O IUIOMAau

yceu€HHo# nupamupl. [lonarue 00 o0bEMe. OObEM MUpaMuIbl, TPU3MBI

1.7

[Tonpo6Hble Tena B npoctpaHcTBe. COOTHOMICHUS MEXKY IIIOLIAASIMH TIOBEPXHOCTEH,

00BEMaMHU TI0JTOOHBIX TET

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroife HUINHAPUIECKONW MOBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlunuHap: ocHOBaHUS W OOKOBas MOBEPXHOCTb,

oOpa3yrolias 1 0Cb, IJIO0MIa/Ib OOKOBOH U MOJIHOIN MOBEPXHOCTH

6.2

Konndeckas moBepXHOCTh, 00pa3yroniue KOHNYECKONW MOBEPXHOCTH, OCh M BEpIIIMHA
KOHHYECKOW MOBepXHOCTU. KOHyC: OCHOBaHME W BepIIMHA, 00pa3yromas M OcCh,
Iomaab OOKOBOM M TMOJHOM MOBEPXHOCTU. YCEUEHHBIH KOHYC: OOpasyrolue u

BBICOTA, OCHOBAHHA U OoxoBas IOBCPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IIIOMAAb MOBEepXHOCTH ceprl. Banmuoe

PACIIOJIOKCHHUEC C(bepbl Hn IINIOCKOCTH, KaCaTCliIbHas IIJIOCKOCTb K C(bepe, IIomaab

cepsl

6.4

I/I306pa)KGHI/IC TCJI BpallICHUA Ha TIJIOCKOCTH. PaSBépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaHI/II/I TCJI BpallCHUA W MHOTI'OTpPAHHUKOB. MHOFOFpaHHI/IK, ONMCaHHBIN

OKOJIO C(bepLI, C(bepa, BIIMCAHHAsA B MHOTOTPAaHHHUK, UJIA TEJIO BPAIICHUA

6.6

[Tonsitne 060 o6béMe. OcHOBHBIE cBOlicTBa 00BbEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIBHOTO Tapajiesienunea W ciaeactBus u3 He€. OOBEM IMIMHIpA,

KoHyca. O0BEM 1mapa u miomaapb chepsl




6.7 [TogoGHple Tenma B mpoctpaHcTBe. COOTHOMIGHUS  MEXKIY  IUIOIIAISIMU

MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ

6.8 Ceuenust nunuHApa (MapajuylesIbHO M INEPHEHIUKYISIPHO OCH), CEUEHHUs KOHyca

(mapanienbHOE OCHOBAHUIO U IPOXOSILEE YePE3 BEPILUHY), CEUEHUS 11apa

Bexrop Ha miockocty u B mpocTpaHcTBe. ClI0)KEHME M BBIUUTAHUE BEKTOPOB.
6.9 YMHOXeHHEe BeKTOopa Ha uucio. Pa3noxkeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM

BekropaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBS3aHHBIX  C

IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU

[IpssMoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopawHaTel BeEKTOpA.

6.10 [Ipocreiimme 3amaun B KOOpAMHATax. YToa Mexay BekTopamu. CkansipHoe

IMPOU3BCACHUC BCKTOPOB. Brranciaenue YIJI0B MCXKAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELIEHUH F€OMETPUUYECKHUX 3a/1a4

MPOBEPSEMBIE HA EI'D ITIO MATEMATUKE TPEGOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOTPAMMBI CPEJJHET'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaAHMS K NPeAMETHBIM Pe3yJibTAaTaM 0CBOEHMSI
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o0uero
TpeOOBaHUSA o0pa3oBaHus

Bnagenue meromamu J0Ka3aTeNbCTB, alrOpUTMaMU pelICHUs 3ajady;
yMmeHue (HopMylIupoBaTh U OINEPUPOBATH TMOHATHSAMU: OIpe/eIeHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, JI0KA3aTeIbCTBO,
PaBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSATH UX; YMeHUE (POPMYIUPOBAThH
oOpaTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKJACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOW WHIYKIUH;
IPOBOAMTH JIOKA3aTelbHBbIE pACCY)KJIEHUS TMPU pPElIeHUuH 3ajad,
OIICHUBATh  JIOTUYECKYI0  MPaBWIBHOCTh  PACCYXKICHHM; yMEHUE
ONEPUPOBATh MOHATUSAMU: MHOKECTBO, MOJMHOXECTBO, ONEpaluu Haj
MHOXECTBAMH; YMEHHUE MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmapar Ui OMUCaHUs pealbHBIX MPOIECCOB U SABIECHUN U MIPH PEIICHUH
3a/a4, B TOM 4YHCIE U3 JAPYruX Y4YeOHBIX MpEIMETOB; YyMEHHE

OTIepHPOBATh MOHATUAMM: T'pad, CBA3HBINA rpad, nepeBo, LUK, Tpad Ha

IUIOCKOCTH; YMCHHC 3aaBaTb U OIIUCBIBATH Tpa(I)LI Ppa3siIMIHbIMU




crioco0amu; UCHOJIB30BATh Tpadbl IPH PEIICHUH 3a71a4

YMeHue onepupoBaTh MOHATUSAMU: HAaTypaJlbHOE YHCIIO, LEJN0€ YHCIIO,
CTENEHb C LIEJIBIM [10Ka3aTeIeM, KOPEHb HAaTypaJlbHON CTENEHHU, CTEIEHb
C pauMOHAJIBHBIM  IIOKa3aTeleM, CTENeHb C  JCHCTBUTEIbHBIM
nokaszarejeM, JiorapupM 4YHMCIa, CHHYC, KOCHHYC W  TaHTEHC
IPOU3BOJBHOIO YHCJIA, OCTATOK IO MOJYJIO, PalUOHAIBHOE YHCIIO,
UPpPAllMOHAJIBHOE  YMCJIO,  MHOXKECTBA  HATypalbHbIX,  IIEJBIX,
palMOHAJIbHBIX, JCUCTBUTENbHBIX YHCEI; YMEHHME MCIIOJIb30BaTh
MPU3HAKU JETUMOCTH, HaWMEHBIIMM OOUIMI JenuTeNlb U HauMeHbIIee
oOuree kpaTHoe, anroput™ EBKinaa npu pemieHnu 3ajad; 3HaKOMCTBO C
pa3IUMYHBIMU  MO3ULMOHHBIMH  CHUCTEMaMH  CUMCICHHS;  YMEHHE
BBITNIOJIHATh BBIYMCIICHUE 3HAYEHUI U NpeoOpa3oBaHUs BBIPAKEHUH CO
CTeNeHsIMH M JorapudmMamu, npeodpazoBaHusl APOOHO-PALMOHAIBHBIX
BBIPOKEHUH; YMEHHME OINEepUPOBATH MOHATUSMU: IOCIEIOBATEIbHOCTD,
apudmernyeckas mporpeccus, reoMeTpuyecKas Mporpeccus,
OecKOHEYHO yObIBaoIlas TeoMeTpUuYecKass [Mporpeccus; yMEeHUue
3a/1aBaTh MOCJIEI0BATENLHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
dbopMyn; yMmMeHHE ONepUpoBaTh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COMpsHKEHHBIE KOMIUIEKCHBIE YUCIIa, MOAYJb U apr'yMEHT KOMIUIEKCHOTO
yycna, (¢GopMa 3amuch  KOMIUIEKCHBIX 4ucen  (reoMeTpuyuecKas,
TpUrOHOMETpHUUEcKass U  anreOpanueckas); yYMeTb  IPOU3BOIUTH
apudmeTrnyeckue NEHUCTBUS C KOMIUIEKCHBIMU YHCIIAMH; MPHUBOJIUTH
IpUMEphl  UCIOJB30BAaHUS  KOMIUIEKCHBIX  4YHCEN;  OINEpHUpOBaTh
MOHATUSIMUA: MaTtpuna 2x2 u  3X3, onpeaeiauTeab  MaTPUIbI,

FeOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACTIUTEIIA

YMeHue OIICPHUPOBATH IIOHATUSAMHU: PAIHUOHAJIBHBLIC, HPPALXOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(bMI/I‘leCKI/Ie, TPUTOHOMETPUYCCKUC
YpaBHCHHA W HCPAaBCHCTBA, HUX CHCTCMbBI, YMCHUC OIICpUPOBATH
MNOHATHUAMUA. TOXIACCTBO, TOXIACCTBCHHOC npeo6paaoBaHI/Ie, YpaBHCHHUC,
HCPAaBCHCTBO, CHCTEMa ypaBHeHI/Iﬁ U HCPABCHCTB, PABHOCHUJIIBHOCTb
ypaBHeHHfI, HEpaBCHCTB MW CHUCTEM; YMCHHC pCIIaTb YPAaBHCHUA,
HCPAaBCHCTBA U CUCTEMbI C IMOMOMIBIO PA3JINYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHA, HCPABCHCTBA U CHUCTEMbI C IIApaMCTPOM; IMPUMCHATH
YpaBHCHHA, HCPABCHCTBA, UX CUCTCMbI JIA PCHICHUA MATECMATHYCCKUX

3ala4 U 3aa4 U3 pa3jIMYHbIX obnacreit HAayKU U peanLHoﬁ KHU3HHU

YMeHue onepupoBaTh MNOHATHAMM: (QYHKIUS, YETHOCTh (QYHKIMH,




NEPUOJANIHOCTh (PYHKIMH, OIPAaHHYECHHOCTh (YHKIUH, MOHOTOHHOCTb
¢GbyHKIMH, SKCTpeMyM (YHKINHU, HanOoJIbIllee U HAUMEHbIIee 3HAYCHUS
(GyHKIMU HA TPOMEKYTKE, HEMIpepbIBHAs (PYHKIMS, aCHMOTOTHI rpaduka
(GbyHKIMHU, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIIMU, TEOMETPUIECCKUN U
¢u3n4YecKkuii CMBICT TPOM3BOJHON, MEpBOOOpa3Hasi, OINpeneIEHHBIN
MHTETpajl, YMEHHE HAaXOTUTh ACUMNTOTHI Tpaduka (QYHKIHH, yMEHHE
BBIUUCIIATH  TPOM3BOJHBIE CYMMBI, TIPOM3BEICHHS, YAacTHOTO U
KOMIO3UIUKN (YHKIMH, HAXOJUTHh YpaBHEHHE KacaTeNbHOW K Tpaduky
(GyHKIMU; yMEHHE HAXOIUTh IMPOW3BOJHBIE 3JEMEHTAPHBIX (YHKITHI;
YMEHHUE WCIOJb30BaTh MPOU3BOJHYIO JUIS HCCIENOBAHUS (YHKITHH,
HaXOJWTh HauOOJIbIINE W HAWMEHBIIWE 3HA4YCHUS (YHKIWH; CTPOHTH
rpadMKd MHOTOWICHOB C HCIOJH30BAHMEM amrapara MaTeMaTHYECKOTO
aHanM3a; TMPUMEHATh TPOM3BOJHYIO JUISI HAXOXKICHHS HAWITYYIIero
pelieHusl B MPUKIAAHBIX, B TOM YHCJIE COIUAIHLHO-I)KOHOMHUYECKUX H
(dbu3uYecKuX 3aavax; HAXOAUTh TUIOMATN M O0BEMBI QUTY C TTOMOIIBIO
WHTETpaja; MPUBOJUTH NMPUMEPHl MaTeMaTHUYECKOTO MOICTHPOBAHUS C

nomMo1Ibio quddepeHInaaTbHbIX YpaBHECHUI

YMeHne omnepupoBaTh MOHATHUSAMHU: Tpaduk GyHKIUH, oOpaTHas
GbyHKIMS, KOMIO3UIMSA (DYHKIHH, JUHEHHAs (QYHKIUSA, KBaApaTHYHAs
byHKIHS, paroHanbHas byHKIUA, CTeTICHHAs GbyHKIHA,
TPUTOHOMETpHUYECKHEe  (QYHKIHMHU, OOpaTHbIE TPUTOHOMETPUYECKHE
GyHKIMHU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH; yMEHHUE
CTpOUTH TPadUKU HM3YyYCHHBIX (YHKIWH, BBIIOJIHITH MPEoOpa3oBaHMUsI
rpa¢uKoB (HYHKIUH, UCTIONB30BaTh TPAPUKH ISl U3YUSHHS TIPOIIECCOB U
3aBHCHUMOCTEH, TIPU PEIICHUH 33a1ad U3 JPYruX Y4eOHBIX MPEIMETOB M
3aJa4 M3 pealibHOW JKU3HU; BBIpXKaTh (POPMYIaMu 3aBUCUMOCTH MEXITY
BEJIMYMHAMH; HCIIOJIb30BaTh CBOMCTBA W rpaduku GyHKOMH s
pellieHHs] ypaBHEHHIA, HEPABEHCTB U 3aJla4 C IMapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOW IUIOCKOCTM MHOXECTBA PCIICHUA YpaBHEHHIA,

HCPABCHCTB U UX CUCTCM

YMmenue peuiaTb TEKCTOBBIC 3aJdavdd Pa3HbIX THIIOB (B TOM 4YHCJIC Ha
IMPOLCHTHI, NO0JKM U YaCTHU, Ha JABUKCHUC, pa60Ty, CTOUMOCTb TOBAPOB U
yCIyr, HAJIOTH, 3a1a4n U3 obOmacTu YIipaBJICHUA JIMYHBIMHA U CEeMEHUHBIMU
(I)I/IHchaMI/I); COCTaBJIAATHL BBIPAXKCHUSA, YPABHCHUS, HCPABCHCTBA U HUX
CUCTCMbBI TIO YCJIIOBHIO 3aJavu, HUCCIICAOBATL MOJYYCHHOC PCHICHUC U

OLICHMUBAThb HpaB,Z[OHOI[06HOCTB pe3yJIbTaTOB; YMCHHUC MOIACIUPOBATH




PCAIBbHBIC CUTyallUH Ha SA3BIKC MATCMATUKH, COCTABJIATH BbIPAXKCHUA,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTCMbBI TII0 YCIOBHIO 3a4a4vu,
ucciaeaoBaTtb MOCTPOCHHBIC MOJACIM C HCIIOJB30BAHHWEM  alliapara

anredpbl, UHTEPIPETUPOBATH MOJIYUEHHBIN pe3ysIbTaT

YMeHue onepupoBath MOHATUAMU: CpeiHee apuPMeTHIecKoe, MeanaHa,
HanOoJIbIlleeé ¥  HAaWMCEHbBIIEe 3HAYEHHUS, pa3Max, JUCIIEePCHS,
CTaH/JapTHOE OTKJIOHEHHWE YHCJIOBOrO HaOOpa; yMEHHE H3BIIEKaTh,
MHTEPIPETHPOBATh HMH(OPMAIMIO, TPEACTABICHHYI0 B Tabnumax, Ha
IMarpaMmmax, rpadukax, OTpa)karouryto CBOMCTBA pealbHBIX POIECCOB U
SIBIICHUI;, TIPE/ICTABIATH HH()OPMAIHIO C TIOMOIIBIO TaOJIHIl U THArpaMM;
WCCIIeIOBAaTh CTaTUCTUYECKHWE JaHHBIC, B TOM YHCIE C NPUMEHEHHEM
rpaQUYecKuX METOJOB W  JJIEKTPOHHBIX  CPEICTB; TpadUuecKu
WCCIIeIOBaTh COBMECTHBIC HAONIOACHUS C TOMOUIBIO JUArpamMm

paccenBaHMs U JINHEMHOW pErpeccuu

YMeHne onepupoBaTh MOHATUSMH: CIydalHBIA ONBIT M CIIy4alHOE
coObITHE, BEPOSATHOCTH CIIy4allHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIOJIb30BAHUEM TIpaUyecKuXx METOJ0B; NPHUMEHATH
(opMyIbl CIIOXKEHHSI U YMHOXXEHHS BEpOSITHOCTEH, (OpMyilTy MOJHOMN
BEepOATHOCTH, hopmyny bepHyiin, komOuHATOpHBIE (GAaKTHl i (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEalTbHBIX COOBITUH; YMEHHE OIEepUPOBATh
HNOHSATUSIMU: CJydaiiHas BeJIMYMHA, pacIpelieieHHe BepOSTHOCTEH,
MaTeMaTHYeCKOe OKHUJaHHe, TUCHEepCUss U CTaHAApTHOE OTKJIOHEHHE
ClIydailHOM BeNWYMHbI, (QYHKIUU pachpefesieHds ¢ IJIOTHOCTU
PaBHOMEPHOTO, TIOKAa3aTeIbHOTO W HOPMAJBHOIO pacIpeeieHHI;
YMEHHME HCIIOJb30BaTh CBOMCTBA M3YyYEHHBIX paclpeAeieHuil as
pellleHus 3aJla4; 3HAKOMCTBO C TOHSATHUSMHU: 33aKOH OOJIBIIHUX YHCEIl,
METOJIbl BBIOOPOYHBIX HCCJIEIOBAaHUMN; YMEHHE TPUBOAUTH MPUMEPHI
IPOSBICHUS 3aKOHA OOJBIIMX YKCENT B MPHUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSAX; YMEHHE OTIEPUPOBATH MOHATUSAMU: COYETaHUE, IEPECTAHOBKA,
YHUCIO COYETAaHWH, YHUCIO TNepecTaHOBOK; OuHOM HploToHa; ymeHue
NPUMEHSATh KOMOMHATOPHbIE (PAKTHI U pacCyXACHUs Ul PELIeHUs 3a1ay;
OILICHUBATh BEPOSITHOCTH peaIbHBIX COOBITHIA; COCTaBIISAITh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOJ'Iy‘IGHHHfI pe3yiibTaTt

YmMmenue OIICprUpoOBaTh IMOHATHUAMHU: TOYKa, IIpdMad, IIJIOCKOCTD,
OpoOCTpaHCTBO, OTPEC30K, Jy4d, BCJIMYMHA YIJIA4, IUIOCKHUI yrouJi,

JIBYIpaHHBIN Yyroj, TPEXTPAHHBIM YroJl, CKPEIIMBAIOLIUECS IMpsMBIE,




NapajUIeIbHOCTh U MEPHEHANUKYISIPHOCTh MPSAMBIX U IIOCKOCTEM, yrou
MEXAY HPSAMBIMHU, YIOJ MEXIY HpPSIMOW U IUIOCKOCTBIO, YTOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO IJIOCKOCTH, PACCTOSIHUE MEXKIY
IPSIMBIMHU, PACCTOSIHUE MEX/Y TUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh IPU
pelIeHUH 3a/a4 U3ydeHHble (PAaKThl U TEOPEMbI INIAHUMETPUU; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOIIEro0 MHpa; CTPOUTH
MaTEeMaTUYECKUE MOJIEIM C IOMOIIBIO T'€OMETPUYECKUX MOHATHH U

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMH IMMPAKTUYCCKUC 3a]a4r

10

YMeHue onepupoBaTh NOHIATUSIMHU: IUIOWAAb (QUIYphl, 00bEM (QUTYpHI,
MHOTOTPAaHHUK, MPaBUJIbHBI MHOTOTPAaHHHUK, CEYEHHUE MHOTOIPAHHHUKA,
KyO, mapajuienenunesa, npusMa, NuUpaMuaa, QGurypa M IMOBEPXHOCTb
BpallleHus, MWIMHAP, KOHYC, map, cdepa, miomaas cpepsl, IUIONaab
MOBEPXHOCTU MHUPAMUbI, MPU3MbI, KOHyca, LWIMHIApa, 00bEM Kyoda,
MPSIMOYTOJIBHOTO MapaieNienumea, MUpaMuabl, TPU3MbI, LWIHHIPA,
KOHyca, I1apa, pa3BEPTKAa MOBEPXHOCTH, CEUYEHUS KOHYyca U IWIMHIPA,
napajuiefibHble OCH WJIM OCHOBAHHUIO, CEYEHHE IIapa, IUIOCKOCTD,
Kacaromascsi cepsl, LUIMHIPA, KOHYCa; yYMEHHE CTPOMTH CEUeHHE
MHOTOI'PaHHHUKA, U300pa)kaTb MHOTOTPAHHUKHU, (UTYPHI U MOBEPXHOCTH
BpAILlEHHs, UX CEYEHUs, B TOM YHUCIIE C TIOMOULIBIO SJIEKTPOHHBIX CPE/CTB;
YMEHUE NMPUMEHSTh CBOMCTBA T€OMETPUUECKUX (UTYP, CAaMOCTOSATEIBHO
(bopMynHUpOBaTh ONpPENEIEHUs] U3y4aeMbIX (PUIYp, BBIABUTaTh TUIOTE3bI
O CBOHCTBax M MpHU3HAKaX reOMETPUYECKUX (QUryp, 0OOCHOBBIBATH MIIU
onpoBepraTh HUX; YMEHHE MpPOBOAUTH Kiaccupukanuio Guryp mo
pa3UYHBIM IPU3HAKAM, BBINOJIHATH HEOOXOOUMBbIE IONOJHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue omnepupoBarth MOHATHSAMH: JABI)KEHHE B  IPOCTPAHCTBE,
napaJIeIbHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpazoBaHue NOA00UsA, MOMOOHBIE QUIYpPBI; YMEHHUE
pacrio3HaBaTh paBHbIC U MOJOOHBIC (DUTYpHI, B TOM YHCJIE B IPUPOJE,
UCKYCCTBE, apXUTEKType; HCIOIb30BaTh T'€OMETPUUYECKHE OTHOIICHUS
OpU pEIIeHWH 3a]a4; HAXOIUTh TeOMETPHUYECKHE BENUYHMHBI (IIMHA,
yroi, Tomanab, oO0BEM) TpH peUIeHHH 3aJad M3 JIPYTUX Y4eOHBIX
IPEeIMETOB U U3 PEAbHOM JKU3HH; YMEHHE BBIYHCISTH T€OMETPUUECKUE
BEJIMYMHBI (IJIMHA, YTOJ, IUIONIalb, O0BEM, IUIOIIA L MOBEPXHOCTH),
WCTIONIb3YSl HM3y4YeHHBbIE (OpPMYIbl U METOJbI, B TOM YHCIE: TUIOIIA[b

NMOBCPXHOCTU NMHUPaMUBbI, IPU3MbI, KOHYCAa, HUJIMH/PA, TUIOIIA/lb C(I)Cpbl;




00bEéM Ky0a, MPSAMOYTrOJILHOTO TMapajuleNieNuIiea, TUPAMHIbI, MPU3MBIL,
WIMHIPA, KOHyca, IIapa; yMEHHE HaXOJUTh OTHOLICHHUE OOBEMOB

MOJIOOHBIX (HUTYD
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YMeHue onepupoBaTh NOHATHSAMU: MPSIMOYTOJIbHAs CUCTEMA KOOPAUHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPAUHATHI BEKTOpA, CyMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpAa HAa YHUCIO, PA3JIOKEHHE BEKTOopa 1Mo 0aswucy,
CKaJSIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YroJl MEXKIY
BEKTOPaMU; YMEHHUE UCIOJIH30BATh BEKTOPHBIA M KOOPAMHATHBIA METO]
JUTSL PEIICHUS] TEeOMETPHYECKHX 3a7ad W 3a7ad  JPYruX yueOHBIX

MIpEAMETOB
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YMenue BbIOMpaTh NOAXOIAIIMM METOJ Uil pelIeHHs 3ajauu;
IIOHMMAaHHE 3HAYMMOCTM MAaTEMaTUKHM B W3YYEHUU INPUPOJHBIX H
OOLIECTBEHHBIX MPOIECCOB M  SBJICHUN; YMEHHE paclo3HaBaTh
MPOSIBJIEHUE 3aKOHOB MAaTE€MaTHKH B HCKYCCTBE, YMEHHE IIPUBOJUTH
MIpUMEPBl  MAaT€MATHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOM

MaTeMaTHYE€CKON HAyKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
EI'D 11O MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kona

1 Yucna v BEIYHUCICHUS

1.1 HarypanbHble u nenbie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCEI

19 Paumonaneupie uncna. OOBIKHOBEHHBIE U JCCATHYHBIE JPOOH, TPOIEHTHI,
' OECKOHEUYHBIC TTEPHOIMICCKHE TPOOH

13 Apudmernueckuit KOpPEHb HaTypaJlbHON CTEIICHHU. HerictBus c
' apu(pMEeTHIECCKUMHU KOPHSIMH HATypaJIbHON CTETICHN

14 Crenenb ¢ 1enbIM MokaszareneM. CTeneHb ¢ pPANMOHAIBHBIM ITOKa3aTesIeM.
' CBolicTBa CTEIICHU

L5 CuHyC, KOCHHYC W TaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAHTEHC YHMCIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie U HaTypaJbHBIC JOTapUPMBbI

JlelictButenbHble 4ucIa. ApudMeTHYecKue oreparuud ¢ JACHCTBUTCIbHBIMU
1.7 yucinamu. [lpuOmmkEHHbIE BBIYUCICHUS, TPaBWJIa OKPYTJICHUS, TPUKUIKA U
OIIEHKA PEe3YJIbTaTa BBIUUCICHUIN

1.8 [IpeoOpazoBaHue BeIpaKeHU

1.9 KommnekcHble ynciia
2 VYpaBHEHHs 1 HEPABCHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIC YPABHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [TokazarenbHbie U TorapuMUIECKHe YpaBHEHUS

2.5 Lenble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTtemMbl 1 COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB

2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
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Martpuia cucTeMsl TMHEWHBIX ypaBHEHUN. OnpeaeanuTesb MaTpUILIbL

3 OyHKIMH U TpapuKH
31 Oynkys, crnocoOsl 3amanus GyHkuuu. ['paduk ¢pyHkiun. BzanmHo oOpaTHbIe
. ¢bynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanaeckue QyHKIIH
OO6nacte ompeneneHuss ¥ MHOXKECTBO 3HaueHWi QyHKiuuu. Hymum QyHKImm.
3 [IpoMexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYyHKIWH.
' MakcuMymMbl 1 MUHUMYMBI (QyHKIHH. HanOospliee M HaumMeHbIIee 3HAYCHUE
(YHKIMM Ha TPOMEKYTKE
33 Crenennas (pyHKIHS ¢ HaTypaJibHBIM W IIeJbIM Toka3arenem. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IPapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcumntoTsl rpaduxoB ¢yHkuuil. CpoiicTBa (GyHKUMIA,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocneqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
38 Apugpmernueckas W reoMmerpuueckas mporpeccud. Dopmyna  CIOXKHBIX
' IIPOLICHTOB
4 Hauana maTematuyeckoro aHanusa
4.1 [IpousBonas pynkuuu. [IponsBoaHbIC 2IeMEHTAPHBIX (PYHKITHI
[IpuMeHeHre NPOU3BOAHON K MCCIENOBAaHUIO (DYHKIMH Ha MOHOTOHHOCTh M
4.2 aKcTpeMyMbl. HaxoxkaeHne HauOObIIero W HaMMEHBIIETO 3HAaYeHUs (DYHKIUU
Ha OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoecTBa U JIOTHKA
5.1 MHoecTBO, onepaliiy Hajl MHOKecTBaMu. [lnarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnwucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE




7.3 MHororpaHHUKu

7.4 Tena v MOBEPXHOCTH BpalICHUS

7.5 Koopaunats! 1 BEKTOpEI

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

* Maremaruka: anrebpa v Hauajga MaTeMaTUYECKOTO aHaIM3a, TEOMETPUS.
Anrebpa u Hauana MaremaTudeckoro ananusa, 10-11 xkmaccel/ Anumos 111 A.,
Komnsarun F0.M., TkaueBa M.B. u npyrue, AKiimoHepHoe 00I1eCTBO
«M3narenscTBo «IIpocBemienne»

* Maremaruka: anre6pa u Hayajaa MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSI.
I'eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkimonepHoe obmiectBo «M3marenscTBo «lIpocBemerue»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA
«"eometpus. 10-11 xmaccel. Paboune mporpamms o yueouuky JI. C.
ArtanacsiHa, B. ®@. Byry3osa, C. b. Kagomuesa u n1p. ba3oBblii ypoBeHb»
(coctaButens E. I'. TlyxoBa)

«I"'eomerpus. [Toypounsle pazpadotku. 10—11 knacce» (C. M. Caaksn, B. ©.

Byry30B).




«Metonuueckue pekomenaamnuu. 10—11 knaccer (xk yueonuxy JI. C.

ATaHacsHa U Jp.)».

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://resh.edu.ru/

https://uchi.ru/

http://school- collection.edu.ru

http://www.math.ru



