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HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeOHoro kypca «l'eomerpusi» 06a30BOro ypoBHs Jis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepansbHOTO
roCyJapCTBEHHOTO0 00pa30BaTENIbHOTO CTaHJapTa CPEAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, MPEABABIAEMBIX K
MaTeMaTH4eCcKoMy OOpa3oBaHWIO, U TPaAUIUMNA POCCUHCKOTO 0Opa3oBaHMUS.
Peanuzanmsi mporpaMMbl 00€CTIEYMBACT OBJIAJICHUE KIIFOUEBHIMH KOMITCTCHIIHSIMH,
COCTaBJISIFOIIIMMU OCHOBY JUJII CaMOpPa3BUTUS U HEMPEPHIBHOTO 00pa3oBaHMUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIHHOTO pPa3BUTHS
JUYHOCTHU O0yYarOIMUXCS.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpPHMM Ha YPOBHE CPEIHEro OOIIero
oOpazoBaHus OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METalpeAMETHBIX U
MPEAMETHBIX PE3YyJIbTaTOB OOYy4YEHHS T€OMETPUM B HAIPABICHUH JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcsi, (GopMupoBaHUs (YHKIUOHATHHOM MaTEMaTHUYECKON
IPAaMOTHOCTH, U3YUYEHHUSI IPYTUX YUEOHBIX AUCIUILIMH. Pa3BuTHe y 00yUarommxcs
MPaBUJIbHBIX TIPEACTABICHUM O CYIIHOCTH W MPOUCXOXKJICHUH T€OMETPUUECKUX
a0OCTpaKIMii, COOTHOIICHUH PEATbHOIO U HJICAIIBHOTO, XapaKTepe OTPaKeHUs
MATEMATUYECKOW HAyKOM SBJIEHUW M TPOLECCOB PEATBHOTO MHPA, MECTE
r€OMETPUM B CUCTEME HAYK U POJIM MAaTEMaTUUYE€CKOI0 MOJICIUPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUSI
y4almxcsi, a Tak)Ke KauyeCTB MBIIUICHUSI, HEOOXOJMMBIX IS ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBnsieTcs OMHUM K3 0A30BBIX MPEJIMETOB HA YPOBHE CPEIHETO
obirero oOpa3oBaHuUsl, TaKk Kak OOECleYyrMBaeT BO3MOXKHOCTb H3YyUYECHHS Kak
JUCIUIUIUH €CTECTBEHHO-HAYYHOUW HANPaBIE€HHOCTU, TaK U TYMaHUTapPHOM.

Jlorndyeckoe wbInieHUE, GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUH LIEMOYKHU JIOTHYECKUX YTBEPKICHUN
B XOJI¢ pEIICHUS TECOMETPUYECKUX 3aJlady, YMEHUE BBIJBUTaTb U OIPOBEPraTh
TUIOTE3bl HEMOCPEJCTBEHHO HCIOJIB3YIOTCS MPHU PEIICHUU 3a/lad €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (HU3UKH.

YMeHre OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPACT CYIIECTBEHHYIO POJIb BO
BCceX 00JIacTSIX JeATEeNbHOCTU 4esnoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHH H
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro COIMaIbHOTO ObITHS, Gdopma
OTPAKEHUSI OKPY>KAIOLEr0 MHUpPA, YCIOBHE YCHEIIHOTO IMO3HAHUSI U aKTUBHOTO
npeoOpazoBanus  JeMcTBUTENbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSET pa3Hble BBl y4YEOHOW M TPYJAOBOM JIESITEIHHOCTH,



SBJIIETCSI OJHUM W3 TPO(ECCHOHATBFHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3amaya (opmMupoBaHUs y OOyYaroUIUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAIPaBICHUSM.

Ilens ocBoeHuss mporpammbl ydebHoro kypca «l'eomerpus» Ha 6a30BOM
ypoBHE 00yuyeHuss — oOuieoOpa3oBaTeIbHOE U OOMIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHWUM W JCUCTBUI,
cnenuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOIOJDKEHUs 00pa30BaHUs
O CTEIMATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpPOBHE IIpeAHA3HA4YeHa s
00yyYaromuxcsi CPeIHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 001Iero odpa3zoBanus. Takum oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOMTBH OOIIME MATeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crnenuduKkod TEOMETpUU U HEOOXOIUMBbIE Uil KU3HHM B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rIIyOOKO, €Clii B JaJbHEHIIEM BO3HHKHET HEOOXOIMMOCTh B TE€OMETPHUYECKUX
3HAHUSX B MPOPECCUOHATBHON JESTEIHHOCTH.

JlocTi>keHHe 1eld OCBOCHMS IIPOrpaMMbl OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX 3ahad. [IpuopuTeTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHe B 10—11 Kkaccax sSBISIFOTCS:

e (opMmMupoBaHuE MNpEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KYJBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUS
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJENSX, MO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIe ABJICHUS OKPYKAIOUIEr0 MUPA;

e (¢opMupoBaHHME yMEHHUS paclo3HaBaTh Ha YEpPTEkKax, MOJACISIX U B
peaJbHOM MHUpPE MHOTOTPAHHUKU U TeJla BPaIllCHHUS;

e OBJIAJICHHME METOJIaMH PEIICHUsS 3aJlay Ha MOCTPOCHUSI Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMupoBaHHE YMEHHUS OMNEPUPOBATh OCHOBHBIMH TOHSTHSIMHU O
MHOTOTPAaHHUKAX U TeJaX BPAIIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QITOPUTMAMU  PEHIEHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHUpoBaHUE yMEHHUS  MPOBOJIUTH  HECJIOXKHBIE  JIOKa3aTeJbHbBIC
paccyXIeHusT B XOJI€ PEIIECHUs CTEPEeOMETPUYECKHX 3aJad U 3aJad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJUIEKTYaJbHbBIX M TBOPYECKHUX CIIOCOOHOCTEMH
oOy4Jarommxcs, IMO3HABATEIbHOW  aKTUBHOCTH,  HCCJEI0BATEIbCKHUX
YMEHHM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATHHON rPaMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HABaTh IMPOSBICHUS T[E€OMETPUUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYalMsIX M MPU WU3YUYEHUHU JIPYTUX y4E€OHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (GOpMyIMpOBaTh WX Ha S3bIKE
T€OMETPUM U CO34aBATh TEOMETPUUECKHUE MOJIEIIH, IPUMEHATH OCBOECHHBIN
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATH U OLIEHUBATH MTOJYYEHHBIE PE3YIbTaTHI.

OTnUYUTEN HOM OCOOCHHOCTBIO MPOTPaMMbl SIBJSIETCSI BKJIIOUEHHE B KYpC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7ad, pPEIIaeMbIX Ha YpPOBHE
MHTYUTUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas padoTa Haj
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOIO
MBIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JNalbHEUIIEMY U3YUYEHHIO MTPEAMETA.

[Ipeanoutenue oTAAETCS HAMMSAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEM OCHOBE UyBCTBEHHOCTbH IPEIMETHO-
MPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
y4allluXcsl B Kypce CTEpPEOMETPUM MPOBOAUTCSA 3a CUET pEIICHUS 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX O0pa3oB W  33Jad HAa  ONEpPUPOBAHHE
MIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a NPOBOJUTCS € ONOPOM Ha
HarJIAIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — B YCIOBUSAX OTBJICYECHHS OT
HaIJISITHOCTH, MBICIICHHOTO U3MEHEHUS €r0 UCXOTHOTO COJIEPKAHUS.

OcHoBHBIE cozepikarenbHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MmnororpanHukmn», «lIpsmMbIe U MIIOCKOCTH B MIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbI U KOOPAUHATHI B TPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUH
pacrpenensiercs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO W IO TOoJaM
o0yueHHs Ha YPOBHE CpeIHEro o0IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUSl paboueil MporpamMMmbl, pacHpeleN€HHbBIM 10 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOObI OBJIaJIECHUE TECOMETPUUYECKUMHU
MOHSATUSAMU U HABBIKAMH OCYIIECTBIISIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKJIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKHX MPEJCTABICHUN OO0YyYarolMXcs, paclIupss U
yrayOnsist €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoautes 2 yaca B Henenmo B 10 kimacce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a iBa rojga ooyuyenust - 102 y4eOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA

10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE.

OCHOBHBIE IOHATHA CTEpEOMETpUH. ToUKa, psMast, IJIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCMOMATHYECKOM MOCTPOCHUH CTEPEOMETPUH:
AKCHUOMBI CTEPEOMETPUHN U CIECACTBUS U3 HUX.

B3anmHOoe pacnosiokeHue TMpsMBIX B IPOCTPAHCTBE: IIEpECEKaroluecs,
MapajuleJibHble M CKpeluBaromuecs npsimbele. [lapajienbHOCTE NOpSIMBIX U
IUIOCKOCTEM B  NIPOCTPAHCTBE: IApaJUICIbHBIE IMpPsAMBIE B  IPOCTPAHCTBE;
MapaJUIENBbHOCTh TPEX MPAMBIX; MNAPAIUICIBHOCTh MPSIMOU M TUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; YIOJ MEXIYy MNpPSIMbIMH B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: MapajuieIbHbIE IJIOCKOCTH; CBOMCTBA
napajuieNibHbIX  TuiockocTed. [lpocreiimime mpocTpaHCTBEHHbIE (UTYphl  Ha
IJIOCKOCTH: TETpa’ap, KyO, mapauienenunes]; IOCTPOCHUE CEUECHUN.

[lepnieHAUKYISPHOCTD MPSIMOM U IUIOCKOCTHU: MEPHEHIUKYISPHBIE MPSAMBIE B
MPOCTPAHCTBE, IPSAMBIE MapajuICNIbHbIE W NEPIECHAMKYJSPHbIE K IUIOCKOCTH,
[IPU3HAK [EPHEHAUKYJISIPHOCTA NPSMOM M IUIOCKOCTH, TeopeMa O MpsIMOH
MEPIIEHAUKYJISIPHON IIJIOCKOCTU. YTIBI B IIPOCTPAHCTBE: YIOJ MEXAY IPSAMOU U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroJ, JIMHEHMHBIM YroJ JBYTPaHHOTO  yIJa.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOUYKH JO IUIOCKOCTH, PACCTOSHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  NOPOEKIUs  QUIypsl Ha  IUJIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPHU3HAK  INEPHNEHIUKYJSAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MepHeHIuKyIspax.

MHuororpanHuku. [loHsiTHE MHOrOrpaHHMKa, OCHOBHBIE  JJIEMEHTHI
MHOTOTPDAHHUKA, BBINYKIBIE W  HEBBINYKIbIE MHOTOTPAHHUKHU; pa3BEpPTKa
MHOrorpaHHuka. IIpusma: n-yronpHas npu3Ma; TPaHHM U OCHOBAHUS IPU3MBI;
npsiMasi M HAKJIOHHAs MPHU3MbI; OOKOBasi W TMOJHAs MOBEPXHOCTh MPU3MBI.
[Tapaiutenenunenn, MpAMOYTOJIbHBIA MapajuIeNIeNUIIe] U ero cBoicTBa. llupamuaa:
n-yrojipHas MUpamMuAa, TPaHU U OCHOBaHWE NHpPaMUJIbI; OOKOBas U TOJIHAS
IIOBEPXHOCTh NUPaMUJbl; MpPAaBUIbHAA W YCEUYEHHAs NUpPaMUIA. JEMEHTHI
npu3Mbl M TnApamubl. lIpaBuibHBIE MHOTOIpaHHHUKH: TOHSATHE NPAaBUIBHOTO
MHOIOI'PaHHHKA; MpaBWJIbHAs MPU3MA W NpPAaBUWJIbHAS MHUPAMUJIA; [PABUJIbHAS
TpEyrojibHas TUpamMuAa W TMpaBWIbHBIN TeTpa’ap; KyO. IlpencraBienue o
MIPAaBWJIBHBIX MHOTOIPDAHHUKAX: OKTadJp, JOAEKa’aAp U wukocadap. CeueHus
MPU3MBI U IUPAMU/IBL.

CuMmMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSAMOIA,
IUIOCKOCTU.  OJJEMEHTBl CUMMETPUM B NHUpaMUlax, MNapajUieienuIeax,
MIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruncrienne s1eMeHTOB MHOTOTPAHHUKOB: pE€0pa, tuaroHanu, yrisl. [1mo-
11a/1b OOKOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSIMO MPU3MBI, TUIOIIAb
OCHOBAHUM, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOil ipu3Mbl. [1nomans 60ko-
BOM MOBEPXHOCTHU U MOBEPXHOCTHU MPABUILHON MUPAMUJIBI, TEOPEMA O TUIOIIATN
yceu€HHoU upamubl. [lorstue 06 00béMe. OOBEM MUPaMUIbI, IPU3MBI.

[Togo6ueie Tena B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJI.

11 KIIACC

Tesa Bpamenus. [{unnnapudeckas noBepxHoCTh, 00pasyroiiue
LWIMHAPUYECKOU TOBEPXHOCTH, OCh UUIMHAPUIECKON MOBEepXHOCTU. [lnnuHap:
OCHOBaHUS M OOKOBasi MOBEPXHOCTH, 00pa3yIomiasi ¥ OCh; IIIOMIAs> OOKOBOM U
MIOJIHOM MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXHOCTU. KOHyC: ocHOBaHuME U BepllMHA, 00pa3yrolas
M OChb, IUIOIQJb OOKOBOM U TMOJHOM TIOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3ymollye U BbICOTa; OCHOBaHMS U OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paguyc, IAUAMETp; IJIOMIAAb MOBEPXHOCTU chepsl.
B3auMHoe pacrnionoxenue chepbl U INIOCKOCTH; KacaTelbHas MJIOCKOCTh K cdepe;
10 CHEpHI.

N3o06paxenue Tea BpalleHus Ha IUIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu ten BpailleHus 1 MHOTOTPaHHUKOB. MHOrorpaHHUK, ONTUCaH-
HBII 0KOJI0 cepbl; cdhepa, BNUCaHHAS B MHOTOTPAHHUK, WJIH TEJIO BPALLEHUS.

[Tonsitue 06 06pEMe. OcHOBHBIEC CBOMCTBA 00BEMOB Ten. Teopema 00 00bEMe
OpSIMOYTOJIBHOTO Mapajuienenuneaa M ciueactsuss u3 Heé. OObEM uMIMHApa,
kKoHyca. O0BEM 1mapa u 1iomaab cepol.

[TonoOubie Tena B mpocTtpaHcTBe. COOTHONICHUS MEXAY IUIOMIaAsSMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuenus nuiuHApa (MapajIeabHO U NEPHIEHAUKYIISPHO OCH), CEUCHHS KOHY-
ca (mapasuieTbHOe OCHOBAHUIO U MPOXOJISIIIee Yepe3 BEPUINHY ), CEUSHHUS 11apa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MJI0CKOCTH U B IpocTpaHcTBE. CII0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIIOo. PasiioxkeHne BeKTopa o TpEM HEKOMIUIAHAPHBIM
BekTopaMm. llpaBuno mnapawienenunena. Pemenue 3agad, CBS3aHHBIX C
IIPUMEHEHUEM IIpaBUjl JCUCTBUU € BekTopamu. IlpsAmoyronpHas cucrema
KoopauHaT B mnpoctpancTBe. Koopaumnatel Bektopa. I[lpocreimme 3amaun B
KOOpJMHATax. YToJ Mex1y BeKropamu. CKalsipHOE IPOU3BEAEHUE BEKTOPOB.
Brruncnenue yrioB Mexy MPSAMBIMH M IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUN TEOMETPUUECKHUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHHUSI TPOrpaMMbl Yy4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yIOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAXKTAHCKON MO3UIIUUA O0YYAIOIIEerocsl Kak aKTUBHOTO
M OTBETCTBEHHOIO WiI€Ha POCCUUCKOro OOIIEeCTBa, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM
B3aMMOJICCTBOBATh C COLUUAIBHBIMU MHCTUTYyTaMU B COOTBETCTBHM C HX
(GYHKIUSMU 1 HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(hOpMHUPOBAHHOCTBIO POCCUNCKOM TpakAaHCKOW HICHTUYHOCTH, YBKCHUS
K IIPOLLJIOMY ¥ HAaCTOSIIEMY POCCUMCKONW MAaTEMATUKHU, IEHHOCTHBIM OTHOIIECHUEM
K JOCTHKEHUAM POCCUMCKMX MAaTEeMaTUKOB U POCCUKUCKONM MAaTeMaTU4EeCKOU
IIKOJIBI, K HCHOJIb30BAHUIO 3TUX JOCTHXKEHUW B JIPYTMX HAyKaX, TEXHOJOTHSX,
chepax IKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, JOTHYECKOTO TIOBEICHWS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM JIOCTUKCHUN HAYKU U JICSITEIIbHOCTHIO
y4EHOT0; OCO3HAHHMEM JIMYHOTO BKJIAJIa B OCTPOEHNE YCTOMYMBOTO Oy AYIIEro.

JcTeTn4ecKoe BOCIMTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIECHU, pacCcyXICHUH;
BOCIIPMUMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUE 3HaHUS B
HMHTEpecax 370pOBOro U 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MUTaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHATUH U

OTHbIXa, peryJispHas busnueckas aAKTUBHOCTB); (bu3nuecKoro
COBEPILIEHCTBOBAHHUS, npu 3AHATHIX CIIOPTUBHO-030POBUTEIBHON
JESATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATLHON  NESITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KMU3HEHHBIC IJIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKCHHH BCEW J>KM3HHU, TOTOBHOCTHIO K AKTHBHOMY
YYacCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HaMpPaBJICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHE:

c(hOpMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPHI, ITOHMMaHUEM BIIMSHUS
COITMATTIbHO-2KOHOMUYECKUX IIPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpelbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa HSKOJOTHYECKUX MpOoOJieMm;
OpUEHTaIlMell Ha MPUMEHEHUE MATEMATHYECKUX 3HAHUMN JJIs pelieHus 3ajad B
00JIacTH  OKpYXKaloIlllel cpenpl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX TTOCJICICTBUH VISl OKPY’KAIOIIEH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYeCKOH HayKuh Kak cdepbl YelIOBEUYECKOW NESITEIHHOCTH, ITAINoOB €&
pPa3BUTUS M 3HAYMMOCTH JJIs Pa3BUTUS I[TUBWIM3AIMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYID W HCCIEAOBATEIBCKYIO AEATEIHHOCTD
WHJIUBHUIYaJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusMuU, YHUBEPCANTbHLIMU Pe2YIAMUSHLIMU 0CUCTNEUAMU.

1)  Vuueepcanvnvie  noznagamenwvhvie  Oeticmsus,  obecneuusaiom
GdopmuposaHue 06a308blx KOSHUMUBHBIX NPOYECCO8 ooOyuarwuxcsa (oceoeHue
Memoo0o8  NO3HAHUSL  OKpyJcaowe20  Mupa,  NpuMeHeHue  JI0SUYECKUX,
ucce008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBUA:

e BBIABIATHh U XapaKTEPU30BATh CYIIECCTBEHHBIC MPU3HAKA MATEMATHYECKUX
OOBEKTOB, MOHATUN, OTHOLICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeNICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  TPHU3HAK
Kiaccu(uKaIy, OCHOBAaHUSA JUIsi OOOOIICHWS W CPaBHEHUS, KPUTCPUH
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U  MNpPeoOpPa3OBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHEIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTuBopeursi B (akTax, JaHHBIX, HAONIOACHUSX U YTBEPKICHMSIX;



npemyiaraTh ~ KPUTEPUM IS BBIABICHHUS ~ 3aKOHOMEPHOCTEH |
MPOTUBOPEUHH;

e JIeNaTh BBIBOJBI C HCITOJIb30BAaHUEM 3aKOHOB JIOTHKH, JICAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHUHN, YMO3AKIFOUEHUH 10 aHAJIOTHH;

e TPOBOAMTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEMaTHYECKUX
YTBEPXKJICHUN (MPsSMbIE U OT MPOTUBHOIO), BHICTPANBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpATh CMOCOO pelieHus y4eOHOUM 3amaur (CpaBHHUBATh HECKOJIBKO
BapUaHTOB pEIIeHUs, BbHIOUpATh HauOoJiee NOAXOAAIUNA C Yy4YETOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUER).

Bba3oBble uccieqoBaTe1bcKue AeiicTBUS:

e HCIIOJBH30BaTh BOMPOCHI KaK MCCIENOBATEILCKU MHCTPYMEHT IO3HAHMS,
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTUBOpEUYUE, MpolIemy,
yCTaHAaBIWBaTh HMCKOMOE M  JaHHOe, (¢GOpMUPOBAaThH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TO3UIIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEIHLHO CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro
O00BEeKTa, SIBICHHUS, TIPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSMU, TIPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI 1O pe3yjIbTaTaM
MPOBEAEHHOTO HAOJIONEHUs, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

e TMPOTHO3MPOBATh BO3MOKHOE pa3BUTHE TPOIECCa, a TaKXKe BBIABUTATh
MIPETNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JACPUIUTHI HHPOPMAIINH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOTIPOC U ISl PEIICHUS 33/1a4H;

e BbIOMpaTh UWH(OpPMAIMIO U3  MCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M OPM TPEIACTABICHHUSI,

e CTPYKTYypHUPOBaTh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IUYHBIX (OopMax,
WJLTIOCTPUPOBATH TpaduuecKy;

e OIICHUBATH HaAEKHOCTh uHbOpMaIIH o CaMOCTOATEIBHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCmBUs,  00ecnedusarom

cpopmMupo8aHnoCcms COYUATbHBIX HABLIKOE 00)YAIOUUXCHL.

OO0menne:



BOCIpUHUMATh U  (OPMYJIHPOBATH CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETSIMU OOIIEHUS; SICHO, TOUHO, TPAMOTHO BbIpa)KaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIE€HH 3a7aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHUA C CYXICHUAMH JIPYTUX
YYACTHHKOB JHayiora, OOHapy»KMBaTh pa3jInyue€ U CXOJCTBO MO3ULHUN; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIACUs, CBOU BO3PAXKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEIIeHUs  3aJadyd,  OSKCIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmat
BBICTYIUICHHUS C YYETOM 33]1a4 IIPE3EHTALUU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOThI P pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh IeITh
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboThl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYy)1eHUs, 0OMEH MHEHHIA,
«MO3TOBBIE MITYPMBD» W WHBIC); BBINOJHATH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JICHCTBUS C JAPYTMMH YJI€HAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOopMyIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTABJIATH IIAaH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHU C YYETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU I[I03HABATEJIbHOW pediiekcuu Kak OCO3HaHHS
COBEPIIAEMBIX JICMCTBUH M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTta pelieHus MaTEMaTUIECKOM 3a1auu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIpU PEHICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B JCATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa ILEIU W YCIOBUSAM, OOBSACHATH
IIPUYUHBI JTOCTHKEHUS WIM HENOCTHKECHHUSA PE3yJIbTaTOB HEATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBath MNOHATUSAMHU: TOUKA, IPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIIEJICTBHUS M3 HHUX IPU PEIICHHUH
reOMETPUYECKUX 3a/]a4.

OnepupoBaTh NOHATUSIMU: MAPAILIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE PpaCHOJIOKEHHUE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAaHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPAHHBIA Yroj, rpaHd ABYTPaHHOrO Yyria,
pedpo ABYrpaHHOrO yrja; JUHEHHBIM Yrojl JBYIPAHHOIO yIJla; rpajycHas Mepa
JABYTPAHHOTO YTJIA.

OnepupoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBINYKIBIM W HEBBITYKIbIN
MHOTOTPAaHHUK, 3JIEMEHTHI MHOTOTpPaHHUKA, TPaBUIIbLHBIM MHOTOTPaHHUK.

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

KnaccupuuupoBatb ~ MHOrOrpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JJis
kjaaccuukanuu  (BBIMYKJIbIE W HEBBINYKJblEe MHOTOIPAaHHUKH; MPaBUIIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlieIenUuneabl).

OnepupoBath MOHATUSMHU: CEKYIAs JIOCKOCTh, CEYEHNE MHOTOIPAaHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOSHUS CEUEHUH, UCIIOJIb3YSl METO]T CIIEIOB.

CtpoutTh ceyeHUss MHOTOIPAaHHUKOB METOJOM  CIIE€JOB,  BBIMIOJIHSTh
(BBIHOCHBIE) IMIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmarsb 3a1aun Ha HaxOXKJAEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKHUE METOJbl MpPU PEIICHUU
CTaHJAPTHBIX MATEMaTHYECKUX 337a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKM JO MNOPAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEILMBAIOIIUMUCS TPSIMbBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BETMYUH MO o0pa3liaM WiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIE AHAJUTHYECKUE METOAbl IPU PEIICHUH
CTaHJAPTHBIX ~MaTEMaTHYEeCKHX 3aJad Ha BBIYHCICHHE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy TMPAMOM M IJIOCKOCTBIO, MEXIY
IUIOCKOCTSAMM, IBYTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIIOLIAAM MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupampga) ¢ TNpUMEHEHHEM (OpMys; BBIYMCIATH COOTHOIICHHUS MEXIY
IJIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOTI0OHBIX MHOTOI'PAHHUKOB.

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

W3Bnekarb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO HA YepTexXax U
PUCYHKAX.

[IpumensaTy reomeTpuyeckue (aKTbl UIA PEUICHHUs] CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIararouX HECKOJIBKO IaroB PELIEeHUs, €CJIA YCI0BUS IPUMEHEHHUS
3aJlaHbl B IBHOM (hopme.

[IppuMensaTs NpoCTEHIIME MNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PELICHMS
MaTeMaTUYeCKu CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PpEAIbHbIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
MCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHIATHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KUIACC

OmnepupoBaTh TMOHSATHUSAMHU: HWIMHIPHUYECKas TOBEPXHOCTh, 0O0pa3yromme
MWIMHAPUYECKOM  MOBEPXHOCTH;  IIWIIMHADP;  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKasi HOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLIECHUS.

KnaccuduimponaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHSIMU: ILIAPOBOM CETMEHT, OCHOBaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Borancnsate  00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
reOMETPUYECKUX TEJI C IPUMEHEHHEM (POpMyI.

OneprpoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BIIMCAaHHBIM B cdepy W
OMHCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TeEJO
BpalllCHUS.

BbraucnsTh COOTHOLIEHUST MEXIYy IUIOMAASIMH MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TEI.



N3o6paxarh u3yyaeMble (PUIypbl OT PYKM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) TJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTH CEUYEHUS TEJ BPAILECHHUS.

W3Bnekatb, HWHTEPHPETUPOBATH U MpPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha yepTexax U
PUCYHKaX.

OrnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBIMONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIUMTaHUS BEKTOPOB W
YMHOEHHMsI BEKTOpa Ha YUCIIO0, 00ObIACHATh, KAKUMH CBOMCTBAMHU OHU 00J1a/1ato0T.

IIpuMeHATh NpaBUiIo napajuieienunesaa.

OneprpoBaTh NOHATUAMMU: JEKAPTOBBI KOOPIUHATHI B IIPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXKIY
BEKTOpPaMH, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBL.

Haxoaute cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJspHOE IMPOM3BEACHUE, pACKIaAbIBaTh BEKTOpP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHnsaTs reomeTpuueckue (akThl AJIA PELICHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANoaralinX HECKOJIBKO 1aroB PELICHUs, €CJIM YCIOBUSA IPUMEHEHHUS
3aJjaHbl B IBHOM (opMe.

Pewate mpocreiiine reoMeTpUYECKUE 3a/1adyd HA NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METOJA.

Pemware 3amauM Ha [I0KA3aTesbCTBO MATEMAaTHYECKUX OTHOLICHHM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WK aaropuTMaM, NpUMEHsIs
M3BECTHBIE METO/IbI IPH PEIICHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMensaTe NpoCTEHIIME TNPOrPAMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a1a4.

IIpuBoauTH NpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
KU3HH, pACIIO3HABATH NIPOSIBJIEHUE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMY4YEHHBIE 3HAHHS Ha IIPAKTHKE: AHAIM3WPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb WU3YUYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKAa PELICHUs
MaTeMaTU4ecku CQHOPMYJIMPOBAHHON MpPOOJIEMBI, MOJEIUPOBATh PEAIbHBIC
CUTyalluld Ha S3bIKE TEOMETPUHU, HCCIEN0BATh IOCTPOEHHBIE MOJEIU C
UCIT0JIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOPEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7]a4M, CBA3AHHBIE C HAXOXKICHUEM T'€OMETPUYECKUX BEJINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KonnuyectBo yacos JICKTPOHHBIE
; (uudposnie)
n/ HaumeHoBaHMe pa3/iesioB M TeM MPOTPAMMBbI KoOHTpPOJIbHBI IpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE
I e padoThbI padoThI
pecypchl
1 BBeneHue B ctepeoMeTpuio 10
) IIpsimble ¥ TIIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapaniaenbHOCTh NPSAMBIX U INIOCKOCTEN

3 IlepnieH qUKYISAPHOCTD NPSAMBIX U INIOCKOCTEN 12
4 VYTIiabl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAHHUKOB 1
7 IToBTOpEHME: CEUECHHUS, PACCTOSHUS U YTJIbI |

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KIIACC

Ne KosmnuecTBo yacos
DJICKTPOHHBIE
(undgposBbie)
n | HamMeHoBaHMe pa3aeoB U TeM MPOrpamMMbl KoHTpobHbI IIpakTHyecKue
Bcero o0pa3oBaTte/ibHbIE
/ e padoThbl padoThI
0 pecypcebl
Tena Bpaienus 12
OO0BEMBI TET 5 1
BekTopbl 1 KOOpAMHATBI B IPOCTPAHCTBE 10 1
[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs 7 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

KoHTpoJbHbIE

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

OCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTh, MpocTpaHcTBo. [IpaBmiia
M300paKCHUS HAa PUCYHKAX: N300paskeHUs
HHOCKOCTeﬁ, napajiCJIbHBIX MPAMBIX
(OTpe3KOB), cepeHbI OTPE3Ka

[HousTus: NnepeCeKaromumecs nmiIoCKoCTu,
NnepeceKaromuecs npsaMas 1 rmiIoCKOCThb

IHousTus: nepeCeKaromumecs nmioCKoCTu,
MIepeceKarommecs npssMas 1 rmiIoCKOCTb

3HAKOMCTBO C MHOTI'OI'paHHHUKaMH, I/1306pa)KeHI/Ie
MHOTI'OI'PaHHUKOB Ha pUCYHKaX, Ha
IMPOCKIMMOHHBIX YCPTECIKAX

HauanpHbIe cBeieHMsI 0 KyOe U TUpaMue, ux
pa3BEépTku U Monenu. Ceuenus
MHOTOI'PaHHHUKOB

HauanbHble cBesieHus o kyOe u nupamuje, ux
pa3BEpTkHU U Mozenu. CedeHns
MHOTOI'PAaHHHUKOB

[TonsiTne 00 akcHOMAaTUYECKOM MOCTPOESHUU
CTEpPEOMETPUU: aKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX




ITousiTHe 00 aKCHOMATHYECKOM IIOCTPOCHHUU

8 CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[TonsiTHE 00 aKCMOMATHYECKOM MOCTPOCHUN

9 CTEpPEOMETPHUU: aKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
[TonsiTue 00 akcHOMAaTUYECKOM MOCTPOSHUH

10 CTEpPEOMETPUU: AKCUOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX
B3anMHOe pacnioniokeHue npsiMbIX B

11 IIPOCTPAHCTBE: NIEPECEKAOINECH,
napajuleIbHbIe U CKPEIMBAIOIINECS IPSIMbIE
[TapayienbHOCTB NPSAMBIX U IUIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIEIbHBIE IIPSIMBIE B
IIPOCTPAHCTBE; NapaAJUIEIbHOCTh TPEX MPSAMBIX
[TapanienpHOCTD MPSIMBIX U IIJIOCKOCTEHN B

13 npocTtpaHcTie: [lapamienbHOCTh PSAMON U
IUIOCKOCTH

14 VYTIIBl ¢ COHAIIPABJIEHHBIMHU CTOPOHAMMU

15 Yros Mexay NpsIMbIMHU B ITPOCTPAHCTBE

16 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17 [TapannenpHOCTD MIIOCKOCTEN: MapaienbHbIe
IUIOCKOCTH

18 CpolicTBa napamienbHbIX INIOCKOCTEN

19 [TpocTeiimre mpocTpaHCTBEHHbIE (PUTYpHI HA
IUIOCKOCTH: TE€Tpa’p, KyO, napaiesenumne]

20 [TocTpoenue ceueHuit




21

[Toctpoenue ceueHuit

Kontponbnas padora mo teme "[Ipsmbie u

22 IJIOCKOCTH B pocTpancTBe. [lapannensHoCTh
MPSMBIX U TJIOCKOCTEH"

3 [IepneHaAUKyISIPHOCTD MIPSAMOM U INIOCKOCTH:
NEPIEHUKYJIIPHBIE IIPSIMbIE B IPOCTPAHCTBE

24 [Tpsimble napasienbHble U NEPIEHAUKYJIISPHBIE K
IJIOCKOCTH

)5 [Tpsimble napasienbHble U NEPIEHAUKYIISPHBIE K
IJIOCKOCTH

26 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJI0CKOCTH

27 [Ipu3Hak nepneHauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH

73 TeopeMa o0 psIMOM NEpIIEHAUKYIISIPHON
IJIOCKOCTH

29 TeopeMa o0 npsIMOM NEpIIEHAUKYIISIPHON
IIJIOCKOCTH

30 Teopema o mpsMOM NEPIICHAUKYISPHOI
IIJIOCKOCTH
[lepneHauKyIIsIp U HAKIIOHHBIE: PACCTOSIHUE OT

31 TOYKH JI0 TIOCKOCTH, PACCTOSHHUE OT MPSIMOM 10
IJIOCKOCTH
IlepneHauKyIIsp U HAKIIOHHBIE: PACCTOSHHUE OT

32 TOYKH JI0 TTIOCKOCTH, PACCTOSHUE OT NPSIMOM 10
IJIOCKOCTH

33 [TeprieHAMKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE OT




TOYKHU A0 INTIOCKOCTHU, PaCCTOAHUC OT HpﬂMOfI a0
INIJIOCKOCTH

[leprnieHauKyIp ¥ HAKIIOHHBIE: PACCTOSTHUE OT

34 TOYKH JI0 TFIOCKOCTH, PACCTOSHUE OT MPSIMOM 110
IUIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEKIY MPSIMON U
IUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIA Yol
JBYTPaHHOI'O yria

37 JIByrpaHHbIN yroJ, TMHEHHBINA Yol
JBYTPaHHOI'O yria

13 [TepnieHAUKYIAPHOCTD MIIOCKOCTEN: MPU3HAK
NEPIECHIUKYIJIIPHOCTHU ABYX IUIOCKOCTEN

39 [lepneHaAuKyISIPHOCTD IJIOCKOCTEN: MPU3HAK
NEPIECHIUKYIJIIPHOCTHU ABYX INIOCKOCTEN

40 [lepneHaAuKyJISIPHOCTD IIJIOCKOCTEN: MPU3HAK
NEPIIEHUKYJIIPHOCTU ABYX IUIOCKOCTEN

41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

42 Teopema o TpEX MeprneHANKYIApax

43 Teopema o Tpéx neprneHAuKyIsIpax
KonTponbHas pabota no remam

44 "IleprnieHAUKYISIPHOCTD MPSIMBIX U IJIOCKOCTER"
1 "YTIbl MEXIY OPSIMBIMU U IJIOCKOCTAMU"
[ToHsiTHE MHOTOTpaHHHUKA, OCHOBHBIE 3JIEMEHTBI

45 MHOTOTpaHHMKA, BBIITYKJIbIE U HEBBITYKIIbIE
MHOTOTPaHHUKH; pa3BEPTKa MHOTOTpaHHHKA

46 [Tpusma: n-yrosipHas npusMa; rpaHy U




OCHOBAHMA IIPU3MBI; IIpAMad U HAKJIIOHHAsA
IIPU3MBI; OOKOBas U MOJTHAS IMOBEPXHOCTH
IMPU3MbI

47

[Tapannenenunen, NpsMOyTroJIbHBII
napasulesienuIe]l U ero CBoWcTBa

48

[Iupamuga: n-yroapHas nupamuza, rpaHu U
OCHOBaHHUE NMHUpaMubl; OOKOBas U MOJHAsS
[IOBEPXHOCTb MUPAMUBI; IIPABUIIbHAS U
yCeu€HHas MupaMuia

49

HpaBI/IJH)HI)Ie MHOT'OTpaHHUKU: TTIOHATHC
MMPaBUJIBHOI'O MHOTOI'paHHUKA, IIpaBUJIbHAA
IMpu3Ma 1 npaBuJIibHaA MUPaMHJa, IIpaBUIbHAA
TPEyroJibHad ImupamMuaia u HpaBPIJIBHLIﬁ
TeTpa’ip; Kyo

50

IIpencraBienue o MpaBUIBHBIX
MHOTOTpaHHHMKaX: OKTa’p, 10AEKadIp U
UKOCadP.

51

CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMCTpPUSA
OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIIIOCKOCTH.
OIEMEHTBI CUMMCTpPUH B TUpaMUaax,
Mapaiejicnuncaax, nmpaBUuJIbHbIX
MHOI'OIrpaHHHUKax

52

Briuucnenue 31eMEHTOB MHOTOTPAHHUKOB:
pEOpa, TuaroHaiu, yribl

53

[Tnomaas 60KOBOM MOBEPXHOCTH M TTOJTHOM
MTOBEPXHOCTHU MPSIMOM NPU3MBI, IJIOIIAb
OCHOBaHHH, TeopemMa 0 OOKOBOI TOBEPXHOCTH
MIPSIMOU IPU3MBI




[Tnomaas GOKOBOM MOBEPXHOCTH U
MMOBEPXHOCTHU MPABWIHLHON MUPAMHU/JIbI, TEOpEMaA

>4 0 oA G0KOBON MOBEPXHOCTH YCEUEHHON !
MUPAMU/IBI
55 KonTponbhas pabota no teme |
"MHororpanHuku"
56 [Tonsitue 06 00BEME 1
57 O06BEM nupamMuIsI 1
58 O0BbEM TUpaMuIbI 1
59 O0BEM TUpaMuIBI 1
60 O0bEM nupamMuIsl 1
61 O06BEM pu3MBbI 1
62 O06BEM npu3Mbl 1
63 O0BEM TIPU3MBI 1
64 Kontponbnas padora mo teme "O0bEMBI |
MHOTOTPaHHHUKOB"
[ToBTOpeHue, 06001IeHNE cCUCTeMaTH3aIUs
65 3HaHuil. [loctpoenue ceuenuii B 1
MHOTOTPaHHHUKE
[ToBTOpeHue, 06001IeHNE cUCTeMaTH3aIUs
3HaHUU. BeIUKCIIEHNE PACCTOSIHUM: MEXIY
66 JIBYMs TOYKaMH, OT TOYKH 0 MPSAMOH, OT TOUKHU 1
JI0 IJIOCKOCTH, MEXKIY CKPEIIMBAIOIUMUCS
PSIMBIMU
67 Hrorosast koHTpoIbHas paboTa 1
68 [ToBTOpEeHME, 0600IIIEHNE CUCTEMATU3AIIHS 1

3HaHMU. Belunciaenue YIJIOB: MCXKIY




CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEKTY MPSMOIA
U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXTY TTOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acos

KonTposabHbie

Bcero
padoThl

IIpakTnyeckue
padoThbI

Jara
U3Y4YeHH
|

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTtejibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, Iuamerp;
TUIOIAb TOBEPXHOCTHU Cepsl

B3anMHoe pacnionokenne cepbl U TUIOCKOCTH;
KacaTellbHasl TNIOCKOCTh K cepe; mIoiab

cdepbl

N3oOpakenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenus mapa

[{umaapuydeckas HOBEpXHOCTh, 00pa3youe
UMIMHIPUYECKOI OBEPXHOCTH, OCh
LHMIMHIPUYECKON TOBEPXHOCTH

Hunuaap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCTb,
o0pa3yromias U 0Ck; TIOMAab OOKOBOW U
MOJHOM NMTOBEPXHOCTHU

N3o00paxeHne nUIuHApa Ha MIOCKOCTH.
Pazséptka uununapa. CeueHus MUIUHIpa
(TUI0CKOCTHI0, MapasuIeIbHON WU
MEePIEHANKYIISIPHON OCH IIMJIMH]IPA)

Konuueckasi moBepXHOCTbh, 00pa3yroIiue
KOHUYECKOW MOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOW MOBEPXHOCTHU

KoHnyc: ocHOBaHuE U BepIiInHA, 00pa3yromnas u
0Ch; TUTOIIah OOKOBOM M TIOJIHON TTOBEPXHOCTH

VY ceu€HHbIN KOHYC: 00pa3yroIIie U BhICOTA;




OCHOBaHHMA U OOKOBas IMOBCPXHOCTDH

N3o0pakeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka
koHyca. CeueHusi KoHyca (TIOCKOCTHIO,

10 MapajuieIbHON OCHOBAHUIO, U INIOCKOCTBIO,
MIPOXOJAIIECH Yepe3 BEPIINHY)

11 KomOuHanus ten BpaieHus 1 MHOTOTPaHHUKOB
MHororpaHHuK, OMUCAHHBIN OKOJIO Chephl;

12 cdepa, BMcaHHAA B MHOTOI'PAaHHHUK HJIH B TEJIO
BpalleHUs

13 [Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Tel

14 O0BEM IIMHIpa, KOHYCa

15 O06bEM mapa u wionmaab cheps
[TonoOuebIe Tena B npocTpanctBe. COOTHOIICHUS

16 MEXy TUIOINAAsIMUA TTOBEPXHOCTEH, 00BEMaMu
MOAOOHBIX TEJ

17 Konrponsnas padora no temam "Tena
Bpamienus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH U B TPOCTPAHCTBE

19 Crno’xeHue 1 BBIYMTaHHUE BEKTOPOB

20 YMHOKEHUE BEKTOPa HA YUCIIO

)1 Paznoxenue BekTopa no TpéM HEKOMILJIAHAPHBIM
BekTtopam. [IpaBuio napamenenunena

” Pewrenue 3anay, cBA3aHHBIX C IPUMEHEHUEM
MpaBUJI ICUCTBUI C BEKTOpaMH

23 [IpsimoyronbsHasg cucteMa KOOpJIUHAT B

npoctpancte. KoopanHaTel BEKTOpa.




HpOCTCfIH.IPIG 3aJla4u B KOOpAWHATAX

VYron mexnay Bekropamu. CKansipHOe

24
IIPOU3BE/IEHUE BEKTOPOB
75 Brruuciienue yrioB Mexy IpsSMbIMHA U
IUIOCKOCTSIMU
2% KoopanHaTHO-BEKTOPHBIN METOA IIPU PELIEHUN
reOMETPUUYECKUX 3a/1a4
7 Kontponbnas padota mo teme "BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE"
IToBTOpenue, 0000IIEHNE U CUCTEMATH3ALHS
28 3HaHUU. OCHOBHBIE PUTYPBI, PAKThI, TEOPEMBI
Kypca IIaHUMETPpUU
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
29 3HaHWi. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI
Kypca IIaHUMETPUH
[ToBTOpeHHE, 0000IIEHUE U CUCTEMATU3ALIHS
30 3HaHUU. 3aa4l IUTAHUMETPUHU U METOJIbI UX
pelieHus
[ToBTOpeHME, 0000IIEHNE U CHCTEMATH3AITUS
31 3HaHWH. 3aJa4M MIAaHUMETPUU U METOIbI UX
pelieHus
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHA
32 3HaHU. OCHOBHBIE QUTYPBI, (PAKThI, TEOPEMBI
Kypca CTepeoMEeTpUn
33 HroroBas koHTpoNbHAs paboTa
34 [ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS

3HAHUU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

FeomeTpus (6a3oBbi 1 NPOPUNLHBLIN YPOBEHL).10-11KA.
ATaHacsaH J1.C, byTty3os B.®., Kagomues Cb. n gp. MockBa
«[NpoceeLweHne».2020.

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

C.M.Caaxan, B.®.Bymy3o0e6. I'eometpus. [loypounsie pazpadotku. 10 - 11
kiaccel. M.- IIpocsemenue, 2017

M.A.Huenckas. Koutponbabie padoThl. 10-11 knaccsl.- M.: IIpocsemienue, 2019

b.I'.3us. 'eometpus. Junaktuyeckue matepuansl. 11 knacc.- M.: [Ipocsenenue,
2020

b.I'.3us. 'eometpus. Junaktuueckue matepuansl. 10 knacc.- M.: IIpocsenienue,
2020

MartemaTtuka: Anrebpa v Hayaia MaTeMaTHYECKOro aHalin3a, FEOMETPHS.
I'eomeTpus.10-11. bazoBslii 1 yrinyOaeHHbIH ypoBHU. MeToaAMYeCKHe
pexoMenauu k yueOnuky Aranacsua JI.C, byry3osa B.®., Kagomiera Cb. u
np. Mocksa «IIpocsenienne».2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HUHTEPHET

https://m.edsoo.ru
http://school-collection.edu.ru
resh.edu.ru
https://educont.ru/
https://mob-edu.com
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