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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS HJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHoBe DenepaibHOTO
roCcyZIapCTBEHHOTO0 00pa30BaTEIbHOTO CTaHAapTa CPEeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHUIO, WU TPATUIUA POCCUUCKOTO 0O0pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecriednBaeT OBIAICHUE KIIFOUEBBIMH KOMIICTCHITHSIMU,
COCTaBJISIIOIIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEMPEPHIBHOTO 00pa3oBaHMs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00yYarOUIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHMM Ha YPOBHE CpPEIHEro OOIIero
oOpazoBaHuss OOYCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEIMETHBIX PE3YyJbTaTOB OOYy4YEHHS TE€OMETPUM B HAIPABICHUH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMHUpPOBaHUS (YHKIMOHATHLHOM MaTeMaTHU4eCKOn
IPAaMOTHOCTH, U3YUCHHUSI JPYTUX YUEOHBIX AUCHUILIMH. Pa3BuTre y oOydarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH U MPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpakiMii, COOTHOILIEHUH PEaJbHOIO0 W WJICATIbHOTO, XapaKTepe OTPaKCHUs
MAaTEMATUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK M POJIM MAaTE€MaTUYE€CKOr0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWM U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a TaK)Ke KauyeCTB MBIIUICHUSI, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OMHMM K3 0a30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
oOiiero oOpa3oBaHuUs, Tak Kak OOECIeYMBACT BO3MOXKHOCTh H3YUYCHHS Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HAIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe wbInieHUE, GOpPMHUPYEMOE TPHU HM3YUYCHUH OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIETOYKHU JIOTUYECKUX YTBEPKICHUMN
B XOJIe¢ pEIICHUS TCOMETPUYECKUX 3ajJilady, YMEHUE BBIJBUTaThb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/1ad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCcEeX 00JIacTsSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAXKEHUSI OKPY>KAIOLIEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUS U aKTUBHOIO
npeoOpazoBanus  JeMcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEAMHSET pa3Hble BHJABl y4YEOHOM U TPYAOBOM JIEATEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHAIBLHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmupoBaHus y O0OydYaroUIMXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Ilens ocBoeHuss mporpammbl ydebHOro kypca «l'eomerpus» Ha 6a3oBOM
ypoBHE 00yueHuss — oOmieo0Opa3oBareIbHOe U OOMIEKYJIBTYPHOE pa3BUTHE
oOydarommuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BaHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JEUCTBUI,
cnenuUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHNs 00pa30BaHUs
0 CTENUATILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAAHBIM HUCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IIpeAHA3HA4YeHa s
00yyYaroImmXxcsl CPeIHEH IIKOIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUIN
Ha YpPOBHE OCHOBHOTO 001ero odpa3zoBanus. Takum oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIIME MATEeMAaTHUYECKHUE YMEHHUS, CBS3aHHBIC
co crnenuduKkod TEOMETPUHM U HEOOXOIUMBbIE Uil KU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJdbHEHIIEeM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHATBHON JESTENHHOCTH.

JlocTKeHHEe 1eJId  OCBOCHMS TIPOrpaMMbl OOECIIEYMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopuTeTHbIMM 3aJayaMud  OCBOCHMS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 kaccax sSBISIFOTCS:

e (QopmMupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupOBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHUYECKUX MOJENSAX, MO3BOJSIONINX OMUCHIBAThH
Y U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOIIETO MUPA;

e (¢opMupoBaHHME YyMEHHUsI paclo3HaBaTh Ha YEPTEKaX, MOACIHSIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

e OBJAJCHHE METOJAMH PEIICHMs 3aJlad Ha TOCTPOCHHS Ha M300paXKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMuUpOBaHHWE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHSIMHU O
MHOT'OTPAaHHHUKAX U TeJlaX BPAIlIEHUSI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJbHbBIC
pacCcyXJeHUs B XOJI€ pEIICHUS CTePEOMETPUUYECKUX 3a7ady MU 3aaad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHbBIX M TBOPYECKHUX CIOCOOHOCTEMH
oOydJarommMxcs, IO3HABaTEIbHOM  aKTUBHOCTH,  HCCJIEA0BATEIbCKUX
YMEHHM, KpUTUIHOCTH MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATBHOU IPaMOTHOCTH, peJeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHUS T'E€OMETPUUYECKHX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTyallMsX W MPU U3YYEHUU APYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBaTh T€OMETPUUECKHE MOJIENIN, IPUMEHSATh OCBOEHHBII
r€OMETPUYECKUN ammapar JUisl PelIeHUs TNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATHh U OLIEHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTnUYUTEN HOM OCOOEHHOCTHIO MPOTPaMMbl SIBJSIETCSI BKIIIOUEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro M3Yy4YeHWs 3a7ad, pPEIIaEMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pPAa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JNalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOE OCHOBE UyBCTBEHHOCTbH MPEIMETHO-
MPAKTUYECKON JEITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUET pEIIeHUs 3aaad Ha
CO3JaHME€  NPOCTPAaHCTBEHHBIX O0pa3oB W  33Jad Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a NPOBOAUTCS € ONOPOM Ha
HarJAIHOCTh, a OIIEpUpPOBaHME O00pa3soM — B YCIOBUSX OTBJICYECHHS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €70 UCXOIHOTO COJIEPKAHUS.

OcHoOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«Mmnororpanaukmn», «lIpsMbIe U MIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTHUECKUX YMEHUN
pacrpenensiercas HE TOJbKO IO COAEPXKATENbHBIM JIMHUSIM, HO W IO ToJaM
o0y4eHHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Copepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MNPEAMETHBIM PE3YJIbTaTaM
OCBOEHHUSl paboueil mporpamMMmbl, pacHpeleN€éHHbBIM 10 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM NPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIKCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEJCTaBICHUN O0Yy4aloUIMXcs, pacliupss U
yrayOnsis e€, o0pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpum orBoaurcs 2 4yaca B Henenmo B 10 kinacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a iBa roga o0yuenus - 102 y4eOHbIX yaca.



COILEPKXAHHUE YYEBHOI'O KYPCA

10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TOHATHS ~ cTepeoMeTpur. Touka, mpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUH U CIIECICTBUS U3 HUX.

B3anMmHOEe pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
IapajulesIbHble UM CKpeuuBaronecs ImnpsMble. [lapamnenbHOCTs IPAMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: IApajyleibHbIE IIPSMBIE B  IMPOCTPAHCTBE;
MapaJUIENBbHOCTh TPEX MPAMBIX; MNAPAIUICIBHOCTh MPSIMOUW M TUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: MapajuieIbHbIE IJIOCKOCTH; CBOWCTBA
napajuieNibHbIX  TuiockocTed. [lpocreiimme mpocTpaHCTBEHHbIE (UTYphl  Ha
IJIOCKOCTH: TETpa’ap, KyO, mapaienaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD NPSIMOM M IUIOCKOCTH: NEPNEHAUKYJIIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC IMAPAJUIEIBHBIE W IEPIEHIUKYJAPHBIE K IUIOCKOCTH,
[IPU3HAK [EPHEHAUKYJISIPHOCTA NPSMOW M IUIOCKOCTH, TeopeMa O MpsIMOH
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSAMOU U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEMHBIA YroJ  JIBYTPaHHOTO  yTJIa.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHUE
OT  TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  QUrypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEW: MPHU3HAK  NEPHNEHIUKYJSPHOCTH  JIBYX
IockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHoOrorpaHHuKH

IToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBIIYKJIBIC
Y HEBBITYKJIBIE MHOTOTPaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronsHas
MIPU3Ma; TPAHU U OCHOBAHUS MPU3MBL; MpsAMasi U HAKIIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAAMOYTOJIBHBIN
napajulesenunes; 1 ero corcrsa. [lupamupga: n-yrojapHas nupamuja, I'paHd U
OCHOBAaHME MUPAMHU/JIbI; OOKOBAs M TIOJIHAS MOBEPXHOCTh MUPAMUIbL; PABUIIbHAS U
yceu€HHas MNHpaMyja. OJEMEHTbl Npu3Mbl W nupamuabl. [IpaBuiibHBIE
MHOTI'OTPAHHMKU: INOHATHE MPABUIBHOIO MHOIOTPAHHMKA; IPaBWIbHAS IIpU3Ma U
[IpaBWIbHAs IHMpaMUJA; [PABUJIbHAS TPEYrojbHAs IHUpPAMUIa U IPABUIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTajJp,
aoJieKka’ip ¥ ukocasip. CedeHus: pu3Mbl U TUPAMUIBI.

CuMmMmeTprss B MPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSIMOIA,
IUIOCKOCTU.  OJJEMEHTBl CUMMETPUM B NHUpaMUlax, MapajieienuIeax,
MIPAaBWJIBHBIX MHOTOTPAHHHKAX.



Brrluucienre d1€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, OuaroHainu, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH M TIOJHOW IMOBEPXHOCTH TMPSIMOU TMPU3MBI,
IJIOIIAJb OCHOBAaHMM, TeopeMa O OOKOBOW MOBEPXHOCTH NPSIMOU MPU3MBI.
[Inomaas OOKOBOM TMMOBEPXHOCTH M TOBEPXHOCTU TMPABUWIBHOW MHUPAMUIBI,
TeopemMa O IuIomand yceuéHHor nupaMuibl. [loHsatue o0 o00BEMe. OO0BEM
MMAPAMUJIBL, TPU3MBL.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHOMICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOTOOHBIX TEJL.

11 KUIACC

TeJia BpaleHnus

Hununapuueckas MOBEPXHOCT, oOpasyromue HUAJTMHIPUYECKOU
MMOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [luamHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCThb, OOpasymolias M OCb, IJIOMAAb OOKOBOW U TMOJHOU
MMOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromue KOHHYECKOW TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: ocHOBaHUWE U BepIlIMHA, 00pa3yrolas
U OCh;, IUIONIAAh OOKOBOM M TIOJHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpazyrolue U BbICOTa; OCHOBAaHMS M OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AUAMETP; MIIOMAIb MMOBEPXHOCTU CREPHI.
B3aumMHuoe pacnonoxenue chepbl U TUIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
JI01a b CepHhl.

N3o0pakeHue Ten BpallleHus Ha TUIOCKOCTH. Pa3BEépTka MWIMHAPA U KOHYCA.

KoMmOunanuu Tenm BpalieHWsi W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMHMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 00 00BEME
MPSMOYTOJILHOTO Tapajuienenurnena u cieacteus u3 Heé. OOBEM ImMmMHIpAa,
koHyca. O0bEM 1mapa u miomasb chepsl.

[logo6upie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenuss wmwiMHApa (TApajuIeIbHO M NEPIEHIUKYJSIPHO OCH), CEYEHUs
KOHyca (mapaJuleIbHOE OCHOBAHUIO W MPOXOMSIIEE Yepe3 BEpUIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTtop Ha miockocty U B ipocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Kciio. PaziioxkeHne BeKTopa no TPEM HEKOMILUIAaHAPHBIM
BekTopaMm. IlpaBuno mnapawienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUjl JACHUCTBUU € Bekropamu. IlpsAmoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopaumnatel Bektopa. Ilpocreimme 3amadn B



KOOpJMHATax. YToa Mexay BekTopamu. CKalsipHOE HpPOU3BEIEHUE BEKTOPOB.
Boruncienue yrioB Mexy NpsIMBIMH M TUIOCKOCTSAMU. KoOpAMHATHO-BEKTOPHBIM
METO/1 IIPU PEILLIEHUH T€OMETPUUYECKUX 3a/1aY.



INNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pE3yJbTaThl OCBOCHUSI MPOTrpaMMbl Yy4eOHOTro TMpeaMeTa
«MaremaTnka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEeTOoCsl KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€Ha POCCHUHUCKOr0 OOIIEeCTBa, TMPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHHPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxKaaHCKoro ooOmiecTBa (BBIOOPHI, OMPOCHI W Mp.), YMCHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU HMHCTUTYTaMH B COOTBETCTBHUM C HX
(YHKIUSIMHA 1 HA3HAUYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUHCKOM TpaKAaHCKOW HJICHTUYHOCTH, YBKCHUS
K IIPOLIJIOMY ¥ HACTOSILIEMY POCCUMCKOW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIEHUEM
K JOCTHXXCHUSAM POCCUMCKUX MATEMaTUKOB M POCCUHUCKONM MAaTeMaTU4eCKOU
LIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JNOCTHXEHHU B JPYTMX HayKaX, TEXHOJIOTHSAX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSTEIbHOCTHIO
y4€HOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO Oy AYIIETO.

JcTeTn4ecKoe BOCUTAHKE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXICHUN;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIMTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
HMHTEpecax 370pOoBOro u 6e30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUU U

OTHbIXa, peryJsipHas buznueckas aKTUBHOCTb); (du3nUecKoro
COBEPILIECHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-030POBUTENBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATLHON  MESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIaHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA MPOTSHKCHUH BCEW J>KM3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4aCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1ady MaTeMaTUYeCKON HalpaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHYECKON KYJIbTYpPhI, ITOHHMMAaHUEM BIIMSHUS
COITMATTbHO-2KOHOMUYECKUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJO0AJIBHOTO XapakTepa HSKOJOTHYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MATEMAaTHYECKUX 3HAHUU Jid pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICJACTBUMN JJIsl OKPY KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM  IPAaKTUKH, ITOHHUMaHUEM
MaTeMaTHYeCKOH HayKdh Kak cdepbl YeIOBEUYECKOW NESITEIHHOCTH, ITAloB ¢
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITUBWIMU3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOM KyJIbTypOW KakK CpPEACTBOM IO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO W HCCIEAOBATENIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHLIMU
0elicCmeusMuU, YHUBEPCANbHLIMU Pe2YTAMUSHLIMU 0eUCTBUIMU.

1)  Vnusepcanvuvie  nosmasamenvuwvie  Oeiicmseus,  obecneuusaiom
Gdopmuposarue 0A308bIX KOSHUMUBHBIX HNPOYECCO8 ooOyuanwuxcs (oceoenue
Memo008  NO3HAHUSL  OKpyXycarmuwjezo  Mupa;  NpUMeHeHue  J0SUYECKUX,
uccne0o8amenbCKux onepayull, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIATH U XapaKTEPU30BaATh CYIICCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHSATUN, OTHOUICHUH MEXAY MOHATUAMU, (POPMYIHPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  MPHU3HAK
KJaccu(uKanuy, OCHOBAaHUSA Jis OOOONICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmyIUpoBaTh U  MNPeoOpPa3OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHWYHBIC, YacCTHBIC W OOIIHE;
YCIJIOBHEIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTtuBopeursi B (akTaX, [aHHBIX, HAONIONCHUSIX M YTBEPXKICHUIX;



npemyiaraTh ~ KPUTEpPUH  JJIsS  BBIABICHUS  3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeNaTh BBIBOABI C HCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATETHLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpATh CTHOCOO pelieHus y4eOHOUM 3amauyu (CpaBHHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOUpATh HauOoliee NOAXONAIUNA C Y4ETOM
CaMOCTOSITENTLHO BBIZICIEHHBIX KPUTEPHUER).

Bba3oBble uccienoBaTebcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUM WHCTPYMEHT IMO3HAHUS,
dbopMyIupoBaTh BOMPOCHI, (UKCHPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBIWBaTh HMCKOMOE€ M  JaHHoe, (GOpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIILHO CIUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro
O00BEeKTa, SIBJICHHUS, TIPOIECCa, BBHIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SBJICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENHHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yJIbTaTaM
MPOBENEHHOTO HAOJIOJIEHUs, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKkKe BBIIBUTATh
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JCPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 3a1a4H;

e BBIOMpaTh UWH(OpPMAIMIO U3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHOOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, IPEICTABIATh €€ B Pa3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTh uHbopMauu 1o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvle KoMMyHuxamueHnwvle Oeucmeus, 00ecnedusarom

cpopmMupo8aHnoCcms COYUATLHBIX HABLIKOE 00)UAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (GOPMYJIHPOBATH CYXKICHHSI B COOTBETCTBHUH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, aBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ OOCY>KJeHHs 337aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIOra, OOHapy»uBaTh paziMyUMe U CXOJCTBO MO3ULUH; B
KOppEKTHOH popme GpopMyITupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBIATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTAUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHJIHOM U
WHANBHUIYAIBHON paOOThI MPHU pElIeHNH YIeOHbIX 3a/1a4; MPUHUMAThH IIEeTh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOM
paboThI, pacrpeeNiaTh BUABI PabOT, JOTOBapUBATHCS, 00CYKAATh MPOIIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)eHUsA, 0OOMEH MHEHU,
«MO3TOBBIE IITYpPMBD» W HHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JEHUCTBUS C JAPYTMMH UI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSIM,
chOpMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pecynamuemnvie  Oeuicmsus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BRIOUPATh CIIOCO0 pEIIeCHUS
C Y4ETOM MMECIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pedJeKCUu KaKk OCO3HaHMS
COBEPIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJILTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3aa4u;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;



e OLEHUBATH COOTBETCTBUE pE3yJbTaTa LEIH W YCJIOBHUSAM, OOBICHATH
IIPUYUHBI JTOCTH)KEHUS WIM HENOCTHKECHHUSA DPE3YJIbTAaTOB JCATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI
10 KITACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBHS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3aa4.

OnepupoBaTh NOHATUSIMU: MAPALIEILHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE paCIOJIOKEHUE TPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBarh MOHSATUSMM: JBYTPAHHBIA YTOJd, TpaHU JABYTPaHHOTO YIJia,
pedpo ABYTpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yIjla; rpajaycHas Mepa
JABYTPAHHOTO YTJIa.

OnepupoBaTh NOHATHUAMU: MHOTOTPAHHMK, BBINYKIIBI U HEBBITYKIbIN
MHOTOI'PaHHUK, 3JIEMEHTHI MHOTOTpaHHUKA, TPaBUIILHBIM MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMpaMuJa; NpHU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJICIICTIUIIE T, KyO).

KnaccupunupoBatp ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOIPAHHHUKHU; [PABUJIIbHBIC
MHOTOI'PAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeIUuIeabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEJIOB.

Ctpouth ceyeHUsT MHOTOIPAHHUKOB METOJOM  CII€JOB, BBIMOJHSTh
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHU3Y.

Pemarp 3a1aun Ha HaxOXAEHHE N'€OMETPUUECKUX BEJIMYMH 0 00pa3laM Win
QIrOpUTMaM, TPUMEHSISI W3BECTHbIE AHAUTUYECKWE METOIbl MpPU PEHICHUU
CTaHJAPTHBIX MATEMAaTHYECKUX 337a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY JBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUUYECKUX BEJIMYMH 10 00pa3iiaM Uiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBbIE AHAMTUYECKHE METOAbl MpPU PEIICHUU
CTaHJIAPTHBIX MaTE€MaTHYEeCKHX 3aJad Ha BBIYHMCICHHE YIJIOB  MEXIY
CKPEILMBAIOIIUMUCS OPSIMBIMH, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHUS MEXIY
IUIOIIASIMU TOBEPXHOCTEHN, 00bEMaMU OJI00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CHUMMETpPUsS B NPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekarp, MpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[Ipumensats reomerpuueckue (HaKTbl i1 PEHICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PelIeHUs, €CJIN YCIOBUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHsaTs NpOCTEHINNE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh NMONMY4YEHHBIE 3HAHWS HAa IPAKTHKE: AHAIM3WPOBATH pPEAIbHBIC
CUTyallMd W IPUMEHATb WU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMAaTUYeCKu CGHOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyalluld Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.

11 KVIACC

OmnepupoBaTh TMOHSATUSMHU: HWIMHIPHYECKAs TOBEPXHOCTh, 0OO0pa3yromme
HWIMHAPUYECKON  TMOBEPXHOCTH;  IIWIIMHADP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHMYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (LUIUHAP, KOHYC, cepa U map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPALLIECHHUS.

KnaccuduimpoBaTs B3auMHOE pacnoiosKeHUe cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHAMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM Ten  BpalleHus,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (popMyI.

OneprpoBaTh NOHATUAMH: MHOIOTPaHHMK, BIIMCAHHBIM B cdepy W
OMHCaHHBIA OKOJO cdepbl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbruncnasTh COOTHOLIEHHUS MEXIY IUIOMAIIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEIL.



N3o6paxaTh u3yyaeMble (PUTYypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINOHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPNPETUPOBATH U MpPeoOpa3oBbIBaTh HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEeACTABICHHYIO HA 4YepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbINONHATE OEHUCTBUSA CIIOKEHMS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHsI BEKTOpa Ha YUCIIO, 00BSCHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpumeHATh NpaBuiIo napasuleenunesaa.

OneprpoBaTh NOHATUAMMU: JE€KaPTOBBI KOOPIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpPAMH, CKaJsIpHOE IMPOM3BEICHUE, pACKIaAbIBATL BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumeHnsaTh reomerpuueckue (axkThl I PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA NPUMEHEHHUS
3aJlaHbl B IBHOM (hopMe.

Pewate mpocreiimne reoMeTpuyecKUe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemwlare 3amaum Ha [I0KA3aTeNIbCTBO MATEMAaTHUYECKUX OTHOLICHUM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH M0 00pa3laM WK aaropuTMaM, NpUMEHssI
M3BECTHBIE METO/IbI IIPHU PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a7a4.

[IppuMeHsaTs NpoOCTEHIINE TNPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KW3HH, PACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHWS HA IPAKTHKE: AHAIM3WPOBATH PEAIBbHBIC
CUTyallud W IPUMEHATb W3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUs
MaTeMaTUYeCKu CGHOPMYJIMPOBAHHON MpoOJIeMBbl, MOJEIUPOBATh pEalibHbIE
CUTyalluld Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOpEM, amnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYHUH.



TEMATHUYECKOE INTAHUPOBAHUE
10 KIIACC

KosmnuecTBo yacos JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpoibHbI IIpakTH4eckue
n/n NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThI
pecypcsl
1 BBeneHue B cTepeoMeTpuIo 10
) IIpsimble ¥ TIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHAUKYISIPHOCTD MIPSIMBIX U 12
IIJIOCKOCTEMN
4 VYTubl MEXAY MPSAMBIMU U IUNIOCKOCTSMH 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CEUeHMs], PACCTOSHUSA U YIJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

KosanuyectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/ P KoHTpoJbHbI IIpakTH4eckue (g :
NPOrpamMMmbl Bcero o0pa3oBaTebHbIC
e padoThI padoThI
pecypcsbl
Tena Bpaienus 12
2 OOBEMBI TET 5 1
BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
4 [ToBTOpenue, o600MIEHNE, 7 1
cucTeMaTu3alus 3HaHu|
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 3 0




IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoTbl

IIpakTHyeckn
e padoThl

Jlara
U3y4YeHUsA

JICKTPOHHBIE
mu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

OCHOBHBIE OHATHS CTEPEOMETPHHU:
TOYKA, IpsiMasi, TUIOCKOCTb,
npoctpaHcTBo. [IpaBuia n3obpakeHus Ha
pPUCYHKaX: U300paKeHUSI TNIOCKOCTEH,
napavieIbHbIX MPSMBIX (OTPE3KOB),
CepeuHbl OTpe3Ka

IlousTus: NEpeCCKaroImurecs MmIoCKOCTH,
NEepeCCKaroIurecs npsamas u rmiIoCKOCTb

IlonsTus: MepeCeKarommrecs II0CKOCTH,
NEepeCCKaroIurecCs npsamas 1 rmiIoCKOCTb

3HAKOMCTBO C MHOI'OrpaHHUKaMU,
I/I306pa)KCHI/Ie MHOTI'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIUOHHBIX YCPTECIKAX

HavaneHbie cBenieHus o Kkyoe u
nUpamMujie, uX pa3BEPTKU U MOJIEIH.
CeueHust MHOTOTPaHHUKOB

HauanbHble cBefieHHs 0 KyOe u
IMAPAMUIE, UX Pa3BEPTKU U MOJCIIH.
CeueHnst MHOTOIpaHHUKOB

TToustue 00 akCHOMAaTHUYECKOM
MTOCTPOCHUU CTEPEOMETPUM: AKCUOMBI




CTCPCOMETPUHU U CICACTBHA U3 HUX

TToustue 00 aKCHOMATHYECKOM
MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIICICTBHS U3 HUX

TToustue 00 akCHOMATHUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CJICICTBHS U3 HUX

10

ITousaTHE 00 aKCUOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTCPEOMETPHUH U CIEACTBHS U3 HUX

11

Bzaumuoe PacCIIOJIOKCHHUC TIPSAMBIX B
MMPOCTPAHCTBE: IIEPECCKAOIINCCH,
napaijiCJIbHBIC U CKPCIIHUBAOIINECCA
IpsAMBIC

12

[TapaniaenbHOCTh MPSMBIX U IIIOCKOCTEN
B [IPOCTPAHCTBE: MapauIesIbHbIC IPSMbIC
B IIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

13

[MapannenbHOCTh MPSMBIX H TUIOCKOCTEH
B ipocTpancTie: [lapannensHocTh
NPSIMO U TUTOCKOCTH

14

VYTIIBl ¢ COHANpaBiICHHBIMU CTOPOHAMU

15

Yroa Mexay NpsIMbIMU B IPOCTPAHCTBE

16

Yroa Mexay NpsAMbIMU B IIPOCTPAHCTBE

17

[TapannensHOCTh IIOCKOCTEM:
napajuieabHbIe IJI0OCKOCTH

18

CpoiicTBa napamienbHbIX MJIOCKOCTEN




IIpocTetimme MpoCcTpaHCTBEHHBIE

19 (buryphl Ha TIOCKOCTHU: TETpa’Ip, KyO,
napauiesIenunes

20 [Toctpoenue ceueHuit

21 [TocTpoenue ceuenunii
Konrponsnas padora no reme "[Ipsimble

22 U IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIOCKOCTEN"
[lepnieHqUKyYIAPHOCTD NPSAMOM U

23 IUIOCKOCTH: TIEPIEHANKYJIIPHBIE TIPSMBIE
B IIPOCTPAHCTBE

24 IIpsimble napasuienbHbIE U
NEPIEHIUKYIISIPHBIE K INIOCKOCTH

)5 [IpsimMble mapanensHbIe U
NEPIEHIUKYIISPHBIE K INIOCKOCTH

26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU
U TUIOCKOCTH

7 IIpu3Hak neprneHIuKyIsIpHOCTH IPSIMOT
U TUIOCKOCTH

23 TeopeMa 0 npsAMOM NEpIIEH AUKYIIPHOU
IJIOCKOCTH

29 Teopema o npsiMO NTEpIIEHAUKYISIPHON
IJIOCKOCTH

30 Teopema o npsiMOi TEpIIEHAUKYISIPHON
IIJIOCKOCTH

31 IlepnieHqUKyIsAp U HAKIIOHHBIE:!

PACCTOSAHHUEC OT TOYKH 0 IJIOCKOCTH,




PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTH

32

[lepnieHIUKyIsIp U HAKIIOHHBIE:
paccTosiHuE OT TOYKH J0 IJIOCKOCTH,
paccTosIHUE OT IPSIMOM A0 INIOCKOCTH

33

[lepnieHquKyIsp ¥ HAKIOHHBIE:!
paccTosiHUE OT TOYKH JO IIJIOCKOCTH,
paccTosiHue OT NMPSAMOM J0 IJIOCKOCTH

34

[lepnieHIUKyIsIp ¥ HAKIIOHHBIE:
paccTosiHUE OT TOUYKHU JI0 INIOCKOCTH,
paccTosiHue OT NMPSMOM J0 MIIOCKOCTH

35

VYTIIBl B IPOCTPAHCTBE: YIOJ MEKIY
IPSIMOM U TUIOCKOCTBIO

36

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI
JIBYTPAHHOTO yTia

37

JIByrpaHHbIN yTOJ, JUHEHHBIA YTOJI
JBYTPAHHOTO yTJia

38

[lepneHqUKyIAPHOCTD IIJIOCKOCTEM:
MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

39

[lepneHAUKYASIPHOCTD MJIOCKOCTEH:
IIpU3HAK [NEPIEHIUKYIIAPHOCTH IBYX
IJIOCKOCTEN

40

[lepneHAUKYISIPHOCTD MIIOCKOCTEH:
MpU3HAK [NEPIEHIUKYIAPHOCTH ABYX
IJIOCKOCTEN

41

Teopema o Tpéx nepneHAUKYIIpax

42

Teopema o TpEX nepHEeHANKYIISIPAx




43

Teopema o TpEX MepneHIUKYIAPax

44

KonTponbhas pabota no temam
"[lepneHIUKYISIPHOCTD NMPSIMBIX U
="

mrockoctel" u "Y sl MeXAy NPSIMbIMU
Y TI0CKOCTSIMU"

45

ITonsTue MHOIr'OrpaHHUKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOT'PAHHHUKH, pa3BépTKa
MHOTI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu u
OCHOBAHMS IIPU3MBI; IIpsMasi U
HaAKJIOHHAs TPU3MBI; OOKOBAs U TIOJTHAS
IIOBEPXHOCTH MTPU3MBbI

47

[Napannenenunen, NpsiMOyToJIbHBIN
napasulesIenuIe]] 1 ero CBOUCTBa

48

[Tupamupa: n-yroiapHasi IupaMuaa, TpaHu
Y OCHOBaHUE NMUPaMUJIbl; OOKOBas U
TIOJTHAsI TOBEPXHOCTh MUPAMU/JIBI;
NpaBUJIbHAS U yCeUEHHAs MUpaMUIa

49

[IpaBuibHBIE MHOTOTPAHHUKH: TIOHSITHE
MIPaBUJILHOTO MHOTOTPAHHHUKA;
MIpaBWJIbHAS MTPU3Ma U MIPaBUIIbHAS
MUpaMKJIa; TPABUIbHAS TPEYTOIbHAS
MUpaMKJia ¥ MPaBUIIBHBIN TeTpadap; Kyo

50

[IpencraBienue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, J0JeKadIp U
HUKOCadIP.

51

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS




OTHOCHUTCJIPHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJIEMEHTHI CUMMCTPHHU B
IUupaMuJax, nmapajuiejcruicnax,
IIpaBUJIbHBIX MHOTI'OI'PaHHHUKAaX

Briuuciienue 3j1eMeHTOB

52 MHOTOTPaHHHUKOB: pEOpa, TuaroHau, 1
YTIIBI
[Inomanp 60KOBOM MOBEPXHOCTH U
53 ITOJIHOW ITOBEPXHOCTHU MPSIMOM MPU3MBI, |
IUI0LIa/1b OCHOBAHUM, TeopeMa 0 OOKOBOM
MIOBEPXHOCTHU MPSMON MPU3MBI
[Inomanp 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIBHOM MUPAMUIBI, 1
Teopema O IIomaaIu OOKOBOM
MOBEPXHOCTH YCECUEHHOW TTHPAMHUIBI
55 KonrponbHas padora no teme 1
"MHororpaHHuku"
56 [Tonsarue 06 006bEMe 1
57 O0BEM TUpaMuIBI 1
58 O06bEM upaMu bl 1
59 O0BEM nupamMusl 1
60 O0BEM TUpaMuUIbI 1
61 O06BEM TIPHU3MBI 1
62 OO6BEM ITPU3MBI 1
63 O0BEM IPU3MBI 1
64 Konrponbnas padora no teme "O0bEMBI 1

MHOT'OTPaHHUKOB"




65

[ToBTOpEeHME, 0000IIEHNE
cuctemaTtusanusa 3Hanuil. [loctpoenne
CCUCHHI B MHOTOT'PaHHHKE

66

[ToBTOpeHue, 0600IIEeH e
cucTeMaTHu3anus 3HaHuH. Berancienne
paCCTOSIHUM: MEXIY JBYMSI TOUKAMH, OT
TOYKH JI0 PSIMOM, OT TOYKH JI0
IJIOCKOCTH, MEXAY CKPEIIUBAIOITAMHUCS
NPSAMBIMHA

67

Wrorosas koHTposbHas paboTa

68

[ToBTOpenue, 06o0IIEHNE
cucTeMaTHu3anus 3HaHu. Berancienne
YIJIOB: MEXIY CKPEIIHBAIOIINMUC
MIPSIMBIMU, MEXKITY TIPSIMOM 1
IJTIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YIJIOB
MEXy TTIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanuecTBO 4acos

KoHTpoibHbIe

Bcero
padoThI

IIpakTHyeckn
e padoThI

Jara
HU3yYeHUS

JICKTPOHHBIE
uudgposbie
o0pa3oBaTe/bHbIE

pecypchI

Cdepa u map: neHTp, paauyc, 11ameTp;
IUIOMIA/Ib TOBEPXHOCTHU CEPHI

B3aumuoe pacnonoxxeHue cepsl u
IUIOCKOCTH; KacaTelbHas TNIOCKOCTh K
cdepe; womanb chepsl

N300paxkenue cdepsl, 11apa Ha
wiockoctu. CeueHus mapa

Hunuaapudeckast TOBEPXHOCTb,
00pasyroIue MUIHHIPUICCKOM
MMOBEPXHOCTH, OCh IIHJIMHIPUIECKOMN
MOBEPXHOCTH

Humusap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yIoIas  OCh;
IUIOIIAaAbs OOKOBOU M MOJHOMN
MMOBEPXHOCTH

N300paxeHue HUINHIPA HA IOCKOCTH.
Pazeéprka nununapa. Ceuenus
IAIUHAPA (TI0CKOCTHIO, TApaAJIIETbHOM
WM NIEPHEeHIUKYIISIPHOM Ocu
IUAJTUHIPA)

KoHnueckas oBepXHOCTB,
00pa3yonme KOHNIECKOU




MOBEPXHOCTH, OCh U BepILINHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHME U BEpIINHA,
o0Opa3yromiasi ¥ OCh; IJIOIIAlb OOKOBOI
Y TIOJIHOM TOBEPXHOCTHU

Yceu€HHbI KOHYC: 00pasyoimue u
BbICOTA, OCHOBAaHUA U OoKoBas
IIOBEPXHOCTH

10

N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3péprka konyca. CeueHus KoHyca
(III0CKOCTBIO, AapAJIIEIBbHON
OCHOBAHHIO, 1 IIJIOCKOCTBIO,
IIPOXOJAIIEN Yepe3 BEPIIHHY)

11

KOM6I/IHaI_II/ISI TCJI BpallICHUSA U
MHOTI'OIrpaHHUKOB

12

MHOrorpaHHmK, OIKMCAHHBIN OKOJIO
chepsl; chepa, BIucaHHas B
MHOTOTPAHHUK WJIM B TEJIO BpaAIICHUS

13

[Tousatue 06 00BpEMe. OCHOBHEIE
CBOlicTBa 00BEMOB TeE

14

O06BEM IUIMHpa, KOHYCa

15

O06béM mapa u mionaas cheps

16

[TomoOHBIE TEIa B TPOCTPAHCTBE.
CoOTHOIIIEHUST MEXKTY TUTOIIASTMU
MOBEPXHOCTEH, 00bEMaMU MOT0OHBIX
TN

17

Konrponbnas padora no remam "Tena
BpamieHus" u "Oo0bembI Ten"




BGKTOp Ha IIJIOCKOCTHU U B

18 MIPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTaHHUE BEKTOPOB

20 YMHOXEHUE BEKTOpa Ha YHCIIO
Paznoxxenue BexkTopa 1o Tpém

21 HEKOMIUIaHAapHBIM BekTopam. IIpasuio
napajuiesienumne1a
Pemenuie 3a1a4, CBSI3aHHBIX C

22 IIPUMEHEHUEM IIPaBUJl IEUCTBUH C
BEKTOpPaMH
[IpstmoyronbHas cucTemMa KOOpJAWHAT B

23 npocTtpaHcTBe. KoopanHaThl BEKTOpa.
[Ipocreiimue 3a7a4u B KOOpAMHATAX

24 VYroa mexny Bekropamu. CkanspHoe
MIPOU3BEIEHUE BEKTOPOB

’5 Brruncnenue yrioB Mexy NpsIMbIMU U
IUIOCKOCTSIMU

2% KoopanHaTHO-BEKTOPHBIM METO IIPU
pEILIEHNN T€OMETPUYECKUX 3a/1a4
Konrponbnas pabora no reme

27 "BekTopbl U1 KOOpAUHATHI B
npocTpaHcTae”
[ToBTOpEHME, 0000IIICHUE U

73 cucteMarusanus 3Haguii. OCHOBHEIE
burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29 [ToBTOpenue, 0600IIEHNE U

CHUCTCMAaTH3alus1 3HaHuil. OCHOBHBIE




¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPHH

[ToBTOpenue, 0600IIEHNE U

30 CUCTEMAaTH3als 3HaHu|. 3agaun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHmE, 006001IIeHUE U

31 cHUCTeMaTu3aIus 3HaHui. 3a1aun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHue, 06001IeHUE U

0 cucremaru3anus 3HaHui. OCHOBHBIC !
¢burypsl, ¢pakTsl, TEOpEMBI Kypca
CTEpEeOMETPUN

33 HToroBast KOHTpOJIbHAs paboTa 1

14 [ToBTOpeHue, 06001IeHNE U |
cUCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* MaTtemaTuka: anredpa ¥ Hadajla MaTeMaTHYE€CKOTr0 aHajni3a, TeOMEeTpus.
I'eometpus, 10-11 knaccwl/ Atanacsu JI.C., byty3os B.®., Kagomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narenbetBo «IIpocBemienne»

METOANYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCbI CETH
NHTEPHET

https://resh.edu.ru/

https://www.yaklass.ru/

https://m.edsoo.ru/7f414736



