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INOACHUTEJIBHASA 3AIIMCKA

Pabouass mporpamma yueOHOro kypca «I'eomeTpusi» 0a30BOro YpOBHS s
obyuarommxcst 10 —11 kmaccoB pa3paborana Ha ocHOoBe DeaepanbHOTO
rOCy/IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAapTa CPEAHEro obmiero oOpa3oBaHUS, C
y4€TOM COBPEMEHHBIX MHUPOBBIX TPeOOBaHUi, MPEABABISIEMBIX K MaTeMaTHYECKOMY
o0pa3oBaHMIO, W TPaJULUNA POCCUUCKOTO oOpa3oBaHusA. Peanmuzanus mnporpammsl
oOecreynBaeT OBJIICHUE KIIFOYEBBIMU KOMIIETEHIUSIMHU, COCTABIISIOIIMMU OCHOBY JIJIs
CaMOpa3BUTUSI W HEMPEPHIBHOIO 00pa3oBaHMs, IEJIOCTHOCTh OOIIEKYJIbTYPHOIO,
JUYHOCTHOTO M MIO3HABATEILHOTO PA3BUTHS JTUUYHOCTH 00YUAIOIIHUXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCcTh y4eOHOro Kypca TE€OMETPUM Ha YPOBHE CpEAHEro OOILIero
oOpa3zoBaHuss OOYCJIOBIIEHa TMPAKTUYECKOM 3HAUYMMOCTBIO METANpPEAMETHBIX U
MPEAMETHBIX PE3yJbTaTOB OOY4YeHUs TEOMETPUM B HAMPABICHUH JIMYHOCTHOTO
pa3BuTus oOydarouuxcs, (opMupoBanus (YHKIIMOHATIBHON MaTeMaTUYECKOU
IPAMOTHOCTH, M3YyY€HHs JIPYTrUX Y4YEOHBIX NUCLUMIUIMH. Pa3BuTme y oOywaromumxcs
MPAaBWIbHBIX TPEACTABICHUN O CYIIHOCTH M TPOUCXOXKICHUU TEOMETPUUECKUX
aOCTpakilfii, COOTHOIICHUH PpEATHLHOTO U UJICATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKON HAYKOM SIBJICHUHM U MPOLECCOB PEAIBHOIO MUPA, MECTE T€OMETPHUH B
CUCTEME HAYK W pOJIM MAaTEMaTUYECKOI0 MOJEIUPOBAHUS B HAYyYHOM IO3HAHUU U B
MPaKTUKE CMOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MHUPOBO33PEHHUS Y4YAILUXCH, a
TaK)Xe KaueCTB MBIIUICHUS, HEOOXOUMBIX JIJISl aIalTallik B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BbIX IPEAMETOB Ha YPOBHE CPEIHETO
oO1ero oopa3oBaHus, TaKk Kak 00ecrieunBaeT BOZMOKHOCTh U3yUYCHUSI KaK JUCIIUILIAH
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, TAK U TYMaHUTApHOM.

Jlornyeckoe MblluUIeHHE, GOPMHUPYEMOE TP H3YYEHUH OO0YyYarOIIUMHUCS
MOHSATUMHBIX OCHOB F€OMETPUU U MOCTPOCHUU LIETIOYKU JIOTUYECKUX YTBEPKICHHUIN B
XO0JI€ PEILICHUS] TEOMETPUUECKUX 3aJlad, YMEHUE BBIJIBUTATh U OMPOBEPraTh TUIIOTE3bI
HEIMOCPEICTBEHHO MCMOJB3YIOTCS MPU PEUIEHUH 33]a4 €CTECTBEHHO-HAYYHOIO IIUKJIA,
B YAaCTHOCTHU U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX
o0NacTsX JEeATeTLHOCTH ueloBeka. OpueHTalusi 4dYeloBeKa BO BpPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €T0 COIHAIBHOTO OBITHS, (POopMa OTpaKeHUS
OKPYXaIOIEr0o MUPa, YCIOBHE YCIEUIHOTO MO3HAHUS M aKTUBHOIO MpeoOpa3oBaHus
NeUCTBUTENBHOCTH. OnepupoBaHHE MNPOCTPAHCTBEHHBIMU 00pa3aMu OOBEAUHSET
pa3Hble BUIbI y4eOHOW U TPYAOBOM JACATEIBHOCTH, SBISIETCA OJHUM U3
npo(hecCHOHANBPHO BaKHBIX KAa4yeCTB, MOATOMY aKTyallbHa 3ajada (OpMHpOBaHHS Y
OOy4YaromMXcss MPOCTPAHCTBEHHOI'O MBIIUICHUS KakK pPa3HOBUIHOCTH OOpa3HOIo



MBILIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJTOTOBKE K MPAKTUYECKOU
JESITEIbHOCTH 110 MHOTMM HAIlPAaBJICHHUSM.

[ens ocBoeHus mporpaMmbl yueOHOTO Kypca «['eomeTpusi» Ha 0a30BOM YpOBHE
oOydyeHuss — o0IIeo0pa3oBaTeIbHOE U OOIICKYJIbTYPHOE PAa3BUTHE OOYUYAIOIIUXCS
yepe3 obecrneueHue BO3MOKHOCTH MTPHUOOPETEHUS U UCTIOTIB30BaHUSI CUCTEMATUYECKUX
T€OMETPUUECKUX 3HAHUM M JCHCTBHM, CHEU(UYHBIX TE€OMETPUH, BO3MOXKHOCTH
YCHENIHOTO TMPOJOJKEHUS 00pa30BaHUsl IO CIELUUATBbHOCTSM, HE CBSI3aHHBIM C
MPUKIIAAHBIM UCIIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 10 reomeTpur Ha 0a30BOM ypOBHE IMpeAHa3HAyYeHa s
00y4aroluxcs CpeHeH MIKOJIbI, HE UCIBITHIBABIINX 3HAUYMTENbHBIX 3aTPyJIHEHUN Ha
YpOBHE OCHOBHOTO 00111ero oOpazoBaHusi. TakuM 00pa3oM, oOydaroniyuecs Ha 6a30BOM
YPOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYEeCKHE YMEHHs, CBSI3aHHBIE CO
CHeM(PUKON TeoMEeTpUUu U HEOOXOJUMbIE JUIsl KU3HM B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOKHOCTh U3YUYUTh F€OMETPHUIO 00Jiee TIIyOOKO, €CIIH B
JanbHEUIIEeM  BO3HUKHET HEOOXOIWMOCTh B  TEOMETPUYECKUX  3HAHUSX B
po¢eCCUOHATIBHOU JIEATEIIbHOCTH.

JlocTmKeHre L€  OCBOEHHUS IPOrpaMMbl  OOECIIEUMBAETCS  PELICHUEM
COOTBETCTBYIOLIMX 3a1ay. [IpuoputeTHpIMH 3a1adyaMu OCBOEHUsS Kypca «I'eomeTpum»
Ha 0azoBoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE MPEACTABICHUS O TEOMETPUH KaK YaCTH MUPOBON KYJIBTYpPHI U

OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpoOBaHHE IMPEICTABICHUS O MHOIOTPAHHUKAX M TeJaX BpallleHus KakK o
BaXHEHIINX MaTEMaTUYECKUX MOJIENSIX, MO3BOJIAIOIIMX ONMUCHIBATh U U3y4aTh
pa3HbIC SIBICHUS OKPYKAIOIIETO MHUPA;

e (dopMupoBaHHE YMEHHUS PACIO3HABATh HA YEPTEKAX, MOJCIAX U B PEAIbHOM
MHUpPE MHOTOTPAaHHUKH U TeJia BpalCHMUS;

e OBJIAJICHUE METOJAMU pEIIEHUS 337a4 Ha MOCTPOCHUS Ha H300paKEHUAX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHWE yMEHHS  ONEPUPOBATH  OCHOBHBIMH  TOHSATHSAMH O
MHOTOTpaHHHUKAX W TellaX BPAIICHHS U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE ANTOPUTMAaMHU PELICHUS OCHOBHBIX THUIIOB 3ajay; (popMHpOBaHUE
YMEHMSI TPOBOAMTH HECIOKHBIE JOKa3aTelbHbIE pPACCYXIEHUS B XOe
pEIICHUs CTEPEOMETPUICCKUX 3a/1a4 H 3a/1a4 C MMPAKTUIECKUM COICPKAHUEM;

e Pa3BUTHE MHTEIUIEKTyaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEN OOydaronimxcs,
MO3HABATEJIbHON AaKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH
MBIIIJICHUS;

e (dopmupoBanue (HYHKIMOHATBHOM T'PAaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHH:
YMEHUE pACIO3HABATh MPOSBICHUS T€OMETPUYECKUX MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTE B pealbHBIX MXU3HEHHBIX CHUTYallUsIX M TMPU HU3YyUYEHUU
Opyrux  y4eOHbIX  MPEAMETOB,  MPOSIBICHHUA  3aBUCHUMOCTEH |
3aKOHOMEPHOCTEH, (HOpPMYIHpPOBaTh MX Ha S3bIKE T'€OMETPUU U CO3AABaTh
r€OMETPUYECKUE MOJIENIM, IPUMEHSITh OCBOCHHBIM I'€OMETPUYECKUI ammapat



JUISL PELIeHHs] MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/lad, WHTEPHOPETHPOBATH H
OLICHUBATh MOJYYEHHBIE PE3YJIbTATHI.

OTnUUUTENHFHON OCOOCHHOCTBIO TPOrPAMMBI  SIBIISIETCS BKIIIOUYEHHE B KYypC
CTEPEOMETPUMN B HAYAJIE €r0 W3yYEHHS 3a]ay, PElIacMbIX HAa YPOBHE MHTYUTHUBHOIO
NO3HAHUSA, W OIpEACIEHHBIM O00pa30M OpraHM3OBaHHAas padoTa HaJ HUMH, YTO
CHOCOOCTBYIOT ~ Pa3BUTHIO JIOTHYECKOTO U  MPOCTPAHCTBEHHOTO  MBIIUICHUS,
CTUMYJIMPYET MPOTEKAHUE WUHTYUTUBHBIX MPOLIECCOB, MOTHUBUPYET K NAJIbHEHIIEMY
W3YYEHHUIO IIPEAMETA.

[Ipeanourenue OTHAETCA HAIISIIHO-KOHCTPYKTUBHOMY METOJY OOY4Y€HHUs, TO
€CTh TEOPETHUYECKHE 3HAHHS UMEIT B CBOEH OCHOBE UYYBCTBEHHOCTb MPEIMETHO-
MIPAKTUYECKOM JIEATENIBHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX IIPEICTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUM IIPOBOJAUTCS 3a CUET PELICHUs 3a7a4 Ha CO3JaHue
IPOCTPAHCTBEHHBIX OOpa3oB M 3aJady Ha ONEPUPOBAHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3zganue oOpasza MPOBOJUTCS C OMOPOM Ha HAIJIAIHOCTh, & ONIEPUPOBAHUE
o0pa3oM — B YCJIOBHUSIX OTBJIEYEHHsI OT HArJSJHOCTH, MBICIEHHOTO M3MEHEHUS €ro
UCXOJTHOTO COJIEP KAHMUS.

OcHoBHbBIE cojepxkaTenbHble JUHUU Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «IIpsMble ¥ IUIOCKOCTH B INPOCTPAaHCTBE», «Tena BpalieHUs»,
«BeKTopbl M KOOpAMHATBI B INPOCTpaHCTBEe». POPMUPOBAHHUE JIOTUYECKUX YMEHHU
pacnpenenseTcs He TOJbKO MO COAEPKATEIbHBIM JIMHUAM, HO U MO rojJaM OOydeHHs
Ha ypPOBHE CPEIHETO 00I1ero 00pa3oBaHuUs.

Conmepxanue 00pa30oBaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yjibTaTaM
OocBOeHHUs palouell MHporpaMMbl, pacHpeleN€HHbIM 1O rojaM  oOydeHus,
CTPYKTYPUPOBAHO TaKMM 00pa3oM, YTOObI OBJIAJICHUE I'€OMETPUUECKUMU MOHATUAMU
Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCIEAOBATEIBHO U MOCTYNATEIbHO, C COONIOACHUEM
NPUHLINIIA [TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B OOIIYIO CUCTEMY
Tr€OMETPUYECKUX TMPEACTABICHUN 00yJaroNIUXCsl, pacivpsisi U yrryousis e€, oopasys
MPOYHBIE MHO>KECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha wn3ydenune reomerpun oTBOAUTCA 2 yaca B Henento B 10 knacce m | ydac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS  cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHHM:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEPECEKArOLIUECS,
napajuielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OPSMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B MPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW W IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: IapajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaiesaenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSAMBIC MAPAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTU MPAMOM U IUIOCKOCTH, TeOopeMa O IIpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
IleprieHIUKYJISIp U HAKIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IUIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIIYKIIbIE
Y HEBBITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHUu U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes, U ero cpoucra. l[lupamumpa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMU/IBL; IPABUIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAS MHMpPaMUJIa; NPABUIIbHAs TPEYroJibHas MNHUpPaMHAA W IPABWIbHBIN
TeTpadap; KkyO. IlpeacraBieHue O MpaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadp,
nojexa’ap u ukocaap. CeueHus: Mpu3Mbl U MUPAMHUIBIL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTH.  JJEMEHTbl CUMMETPMM B NHMPaMHJIAX, NapaJIeNeNUIenax,
IIPaBUJIbHBIX MHOTOI'PAaHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU MPABUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KJIACC

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpasyrolue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOoHyC: OCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TMOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpasyroIiue U BbICOTa; OCHOBAaHMS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UEHTp, paguyc, AUAMETP; IUIOMIATh MMOBEPXHOCTU CREpHI.
B3auMHoe pacnionoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N306paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka MUIMHIpa U KOHYyCA.

KomOunamuu Ten BpalieHuss W MHOTOTPAHHHMKOB. MHOIOTrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueactsus u3 He€. OObEM MWIMHApPA,
KoHyca. O0BEM 11apa U 1Iomaab chepsl.

[TongoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUieIbHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEeHHE BEKTOpa Ha Yucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [IpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTopamu. I[IpsMoyronpHas cucrema
KoopauHaT B mnpoctpadHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B



KOOpJIMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Boeluncienre yrioB Mexay OpsIMBIMH U IUIOCKOCTAMH. KoopAanHATHO-BEKTOPHBIN
METO/I IIPU PEIICHNN T€OMETPUYECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3nyecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpILIaTh OCO3HAHHBIM BBHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHYCCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa 9SKOJOTHYECKUX MpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMAaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMATHISCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymupoBaTh W MPeoOpPa3OBHIBATH  CYXKICHHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
0o0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2) VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTAX, /1aBaTh MOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacTpeeIsITh BUABI Pa0OOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOW JEUCTBHS C JPYTUMH YiIE€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMU TIO3HABATEJIbHOM pediekcur Kak OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPHM DPEIICHUHU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAWTh OIMOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: NAPATUICTBHOCTD U MEPIICHINKYIIPHOCTD TPSIMBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIA.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BbIOMpass ~ OCHOBaHUS  JUiA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH TPHUHIIUIIBI TIOCTPOCHUS CEUSHUH, HCTIONB3Yys METOJI CIIEIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJUTHUYECKUE METONbl TMPH PEIICHUH
CTaHJAPTHBIX MAaTEMAaTUYCCKHUX 3a7ad Ha BBIYHCIICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3a7aun Ha HAXOXKJICHUE TEOMETPUUECKUX BEIMYUH 1O 00pa3iam win
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boruncnsate 00bEMBI M IIJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANoJIaralliiX HECKOJIBKO 1IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEAOBaTh IOCTPOCHHBIE MOJCIH C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKass  IMOBEPXHOCTb,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudunmpoBats B3auMHOE pacrosiokeHre chepsl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (POpMYII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTypsl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO HAa 4YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IprMeHATH MPaBUIIO NTapaJUICIICIUIIEAA.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

HaxoauTe cyMMy BEKTOPOB M MPOU3BEAEHUE BEKTOPA HA YUCIIO, YTOJI MEXIY
BEKTOpAMH, CKaJsIpHOE TMPOU3BEIAECHUE, PpACKIAAbIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemlarp 3amaum Ha [OKa3aTelIbCTBO MAaTEMATHYECKUMX OTHOLICHHW W
HaXO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WK ajirOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE H
JKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CQOPMYIMPOBAHHOM MPOOJEMBbI, MOIECIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounuectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM
Konrposnbubie IIpaktnueckne  (UH(ppoBbIe)
n/m NPOrpamMMblI Bceero
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
1 BBejieHIe B CTEPEOMETPHIO 10 https://resh.edu.ru
5 IIpsimble ¥ TUIOCKOCTH B ITPOCTPAHCTBE. 12 1 https://resh.edu.ru
[TapannenbHOCTB MPSIMBIX M TIOCKOCTEH
3 [eprem Ky IApHOCTS MPAMBIX 1 12 https://resh.edu.ru
IUIOCKOCTEN
4 VYrasl MeXAY OPSAMBIMU U IIJIOCKOCTSMU 10 1 https://resh.edu.ru
5 MHoOrorpaHHHKH 11 1 https://resh.edu.ru
6 OO6BEMBI MHOTOTPaHHUKOB 9 1 https: //resh.edu.ru
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 4 1 https://resh.edu.ru
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 0




11 KJIACC

KoumnuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/n Kontpoabubie Ipakruueckue (undposbie)
NPOrpaMMsbl Bcero
padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchbl
1 Tena BpareHus 12 https://resh.edu.ru
2 O6BEMBI Tl 5 1 https://resh.edu.ru
3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 https://resh.edu.ru
4 [osropene, obobmenne, 7 1 https://resh.edu.ru
CHCTeMaTH3allus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 3 0




HOYPOYHOE IVTAHUPOBAHHUE 10 KJIACC

Ne Tema ypoka KoJsaunyecTBo 4acoB DJIeKTPOHHbIE
n/ Bcero | Kontpoab | IlpakTtuyec | uudposbie
I HbIE KHe o0pa3oBareib
padoTsbI padoThI HbI€ Pecypchbl
1 OcCHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPAMAs], IIIOCKOCTD, 1
npoctpancTBo. [IpaBuia n300pakeHus: Ha pUCYHKaxX: U300paKEHUS
IUIOCKOCTEH, apajyieNIbHBIX NPSIMBIX (OTPE3KOB), CEpEeIMHbI OTPE3Ka
2 [lonsTHs: nepecekaroluecs MIOCKOCTH, IEpeceKaroIuecs npsamas u 1
IJIOCKOCTh
3 [TonATHs: nepecekaromuecs MI0CKOCTH, EpeceKarouecs Ipsamas u 1
IJIOCKOCTh
4 3HaKOMCTBO C MHOTOTpaHHUKaMH, H300pa’keHle MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha NPOEKIIMOHHBIX YEPTEKAX
5 HauanbHble cBeieHUs 0 KyOe U nupaMuie, X pa3BEPTKU U MOJIEIH. 1
CeueHusi MHOTOTPaHHUKOB
6 HauanbHble cBeieHus 0 Ky0Oe U mupaMue, X pa3BEPTKU U MOJIEIH. 1
CeueHusi MHOTOTPaHHUKOB
7 [TonsiTHE 006 AKCHOMATHYECKOM MOCTPOSCHUH CTEPEOMETPUH: AKCHOMBI 1
CTEPEOMETPUU U CIEACTBHS U3 HUX
8 [TonsiTHE 006 AKCHOMATHYECKOM MTOCTPOSCHUH CTEPEOMETPUH: AKCHOMBI 1
CTEPEOMETPUU U CIEACTBHS U3 HUX
9 [TonsiTHE 006 AKCHOMATHYECKOM MOCTPOSCHUH CTEPEOMETPUH: AKCHOMBI 1
CTEPEOMETPUU U CIEACTBHS U3 HUX
10 [TonaTue 06 akCHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPUU U CIEACTBUS U3 HUX
11 B3anmHoe pacnosiokeHre npsMbIX B TPOCTPAHCTBE: MEPECEKAIOIINECH, 1
NapaJuleJIbHbIE U CKPEIMBAIOIINECS IPSIMbIE
12 [TapanmiensHOCTh MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: MapasliebHble 1
IpsIMbIE B IPOCTPAHCTBE; NapaJUIEIbHOCTh TPEX NPSIMBIX
13 [TapayeapHOCTB NPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE:! 1

HapaJ'IJ'ICJIBHOCTB HpﬂMOﬁ " IJIOCKOCTH




14 VYTIIBI C COHANpPaBIEHHBIMU CTOPOHAMU 1

15 YroJ1 Mexy NPsIMBIMU B IIPOCTPAHCTBE 1

16 Y105 MEXTy TPSIMBIMH B TPOCTPAHCTBE 1

17 [TapamienbHOCT MIIOCKOCTEMN: MapasuiesibHbIE MII0OCKOCTH 1

18 CBoliCcTBa MapaJJICIbHBIX TIIOCKOCTEH 1

19 [Ipocrteiimme mpocTpaHCTBEHHBIE (GUTYPHI Ha MIIOCKOCTH: TETPAdIp, KYO, 1
napaJijiesenune|

20 ITocTpoenue ceueHuit 1

21 IToctpoenne ceuenuit 1

22 KoHnTtposbHas padota mo teme "IIpsmple U IIIIOCKOCTH B IPOCTPAHCTBE. 1
[TapasienbHOCTD NPSAMBIX U IJIOCKOCTEN"

23 [lepnieHAUKYIAPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHbIE 1
psIMbIE B IPOCTPAHCTBE

24 [TpsiMble napaiesbHble U NEePHeHIUKYIISIPHbIE K IUIOCKOCTH 1

25 [IpsiMbIe mapasienbHbIe U NePHeHIUKYIISPHBIE K TUIOCKOCTH 1

26 [Ipu3HaK nepneHIMKyIsIpHOCTH MPSIMON U TNIOCKOCTH 1

27 ITpu3HaK neprneHAUKYIIpHOCTH NMPSIMOM U IJIOCKOCTH 1

28 Teopema 0 psMOii IEPIICHAUKYIISIPHOH IJIOCKOCTH 1

29 Teopema o npsIMON NEPIEHANKYIIIPHON INIOCKOCTH 1

30 Teopema 0 psMOIi IEPIICHAUKYIISIPHOH TJIOCKOCTH 1

31 [TepnieHIMKyINIsAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MIIOCKOCTH, 1
paccTosiHue OT MPSMOM J0 TNIOCKOCTH

32 [TepnieHIMKyINIsAp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MIIOCKOCTH, 1
paccTosiHue OT MPSMOM J0 TNIOCKOCTH

33 [eprienAMKYISAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JIO TNIOCKOCTH, 1
paccTosiHUe OT NPSIMON 10 MIIOCKOCTH

34 [leprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSIHHE OT TOYKH 10 TDIOCKOCTH, 1
paccTosiHUe OT NPSIMOMN 0 MIIOCKOCTH

35 YTIsl B IPOCTPAHCTBE: YIOJI MEXAY NPSMON U IIIOCKOCTBIO 1

36 JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPAaHHOTO yIyia 1

37 JIByrpaHHbIi yros, TMHEHHBIA yrol ABYTPAHHOTO yIiia 1

38 [leprieHANKYIAPHOCTH MIOCKOCTEN: IPU3HAK NEPIICHAUKYISIPHOCTH JBYX 1

IJIOCKOCTEN




39 [TepnieHAUKYIAPHOCTD MJIOCKOCTEHN: MPU3HAK MEPIEHIUKYIIPHOCTU ABYX 1
IJIOCKOCTEH

40 [TepnieHAMKYIAPHOCTD MIIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH ABYX 1
IJIOCKOCTEH

41 Teopema o0 TpEX MEepHEHANKYIISIPAx 1

42 Teopema 0 TpEX nepneHUKYIsIpax 1

43 Teopema o0 TpEX MEepPHEHANKYIISIPax 1

44 KonTtponsnas padora o Temam "[leprieHANKYIIPHOCTD MPSMBIX U 1
mIockocTe" U "Y1Iibl MEXTY NPSAMBIMHU U TIJIOCKOCTAMU"

45 [ToHsATHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PaHHHKA, 1
BBINTYKJIBIE U HEBBITYKJIbIE MHOTOIPAaHHHUKH;, Pa3BEPTKa MHOTOTPaHHHUKA

46 [Tpu3ma: N-yroapHas mpu3Ma; paHu U OCHOBAHUS IPU3MBI; IIpsIMast U 1
HAKJIOHHASI TPU3MBI; OOKOBas ¥ TOJIHASI TOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsiMOYroJbHbIN NapajuleenuIes U ero CBoMcTBa 1

48 [Mupamuaa: N-yrompHasi mupaMu/a, TPaHA U OCHOBAHUE MUPAMU/IBL; 1
O0KOBast U MOJIHAsI TOBEPXHOCTh IMPAMHU/JIbL; IPABUIIbHAS U yCEUEHHAs
nupamuia

49 [TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE MPAaBUIBHOTO MHOTOTPAHHUKA; 1
NpaBWIbHAS IPU3Ma U MIPABHIIbHAS TMPAMUA; IPABUIbHAS TPEYToJIbHAS
nupamMuia v NpaBHIbHBIN TeTpadap; KyO

50 [IpencraBnenne o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdP, TOJEKAIP U 1
UKOCa3IP.

o1 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, IPSIMOH, 1
IUIOCKOCTH. DJIEMEHThl CHMMETPHUH B IMpaMKJIaX, MapajjieNenunesaax,
NPaBIIHHBIX MHOTOTPAaHHHUKAX

52 Boluniciienue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMaroHaiu, yrisl 1

53 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU MPSMON 1
MPU3MBI, TUIOIIA/(b OCHOBAaHUH, TeOpeMa 0 OOKOBON MOBEPXHOCTHU MPAMOI
PU3MBI

54 [Tnomanp 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIIbHOMN 1
NUPaMUJIbI, TEOPEMaA O TUIOIAAN OOKOBOM MOBEPXHOCTH YCEUEHHOMN
TUPaAMUJIBI

55 KonTponbHas padora no Teme "MHOrorpaHHUKH" 1

56 ITonsiTue 06 00pEMeE 1




57 O0BEM TUpamMuabI 1

58 O0BEM TUPAMHUTBI 1

59 O0BEM TMpamMu bl 1

60 O0BEM TUPAMHUTBI 1

61 O0BEM IPU3MBI 1

62 O6BEM pu3MBbI 1

63 O6BEM npu3MBbI 1

64 KontposbHast padora o teme "OO0BbEMBI MHOTOIpaHHUKOB'" 1

65 [ToBTOpenue, 06o0meHne cuctemaru3anus 3Hanuid. [loctpoenue 1
CCUCHHI1 B MHOTOI'PaHHHKE

66 [ToBTOpeHue, 0600IIeHNE CCTeMAaTH3alHs 3HaH!A. Berancienue 1
PaCCTOSIHUI: MEKIY IBYMS TOUYKAMH, OT TOYKH JI0 TIPSIMOMA, OT TOYKH JI0
TUTOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS TIPSIMBIMU

67 Hrorosast kKoHTpoIbHAs paboTa 1

68 [ToBTOpenue, 0600IIEHNE crCcTeMaTH3alUs 3HAaHUK. Brrancienue yrios: 1
MEXy CKPEUTMBAFOIIUMUCS MPSMBIMH, MEXTy TIPSIMOI U TUIOCKOCTBIO,
JIBYTPAHHBIX YTIIOB, YTIIOB MEXKY IJIOCKOCTIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne Tema ypoka KoJunyecTBo 4acoB DJIeKTPOHHbIE
n/ Bcer Kourtpo IIpakTH nudposeie
n 0 JIbHBIE JyecKue oOpa3oBaTeJib
padoThI padoThI HbI€ PeCYpPChl
1 BBoiHOE TOBTOpEHUE. 1
2 Cdepa u map: HeHTp, paJanyc, TMaMeTpP; TIONIAb MOBEPXHOCTU ChEephl 1
3 Cdepa u map: HeHTp, paJanyc, TMaMeTp; IIIOMAJb MOBEPXHOCTH Chepsl 1
4 Bzanmnoe pacrnonoxenue chepsl U IIIOCKOCTH; KacaTelbHasl MI0CKOCTh K chepe | 1
5 B3aumnoe pacnonoxenue chepsl U TUIOCKOCTH; KacaTelabHas TIOCKOCTh K chepe; | 1
TJI0MIA b Chephl
6 N3o6paxkenue cdepsl, mapa Ha mrockoct. CeueHus mapa 1
7 [{unuHapuyeckas MoBEPXHOCTh, 00pa3ymoIlIye UIHMHIPHUECKON TOBEPXHOCTH, 1
0Ch IIMIIMHAPHUYECKON MOBEPXHOCTH
8 [{ununaap: ocHOBaHMs U OOKOBAas MOBEPXHOCTh, 00pa3yrolias U 0Ch; MJIOLIA1b 1
OOKOBOH U MOJIHON NOBEPXHOCTU
9 [{ununaap: ocHOBaHMs U OOKOBAas MOBEPXHOCThH, 00pa3yrolas U 0Ch; MJIOLIA1b 1
OOKOBOH U MOJTHON NOBEPXHOCTH
10 N3obpaxenue muinuHaApa Ha TiockocTh. Pa3BépTka nunuuapa. CedeHus 1
IIMH/Ipa (IUIOCKOCTBIO, MapauIeIbHON MM NMEPIEeHAUKYISIPHON OCH IIMIIMH]IPA)
11 N3obpaxenue muinuHaApa Ha TuiockocTh. Pa3BépTka nunuuapa. CedeHus 1
IUIMHIpa (IUIOCKOCTBIO, MAapauIeIbHOM WM MEePIEeHANKYISIPHON OCH LIMIIMH]PA)
12 Konnueckast noBepXxHOCTh, 00pa3yronie KOHUYECKON MOBEPXHOCTH, OCh U 1
BEPLIMHA KOHMYECKOW MOBEPXHOCTH
13 Konyc: ocHoBaHue U BepIrHa, 00pa3yoIiast ¥ OCh; IIIONIaAb OOKOBOM U mojHOo# | 1
HOBEPXHOCTHU
14 Konyc. [Tnomanps 60k0BO# 1 TTOJIHON TOBEPXHOCTH KOHYCA 1
15 VYceuéHHblil KOHYC: 00pa3yIoNIe U BBICOTA; OCHOBAHUS M OOKOBasi HOBEPXHOCTh | 1
16 Yceuénnplit konyc. OcHOBaHMsI 1 OOKOBasi TOBEPXHOCTh YCEUEHHOT0 KOHYCa 1
17 N3o00pakeHne KoHyca Ha MIIOCKOCTH. Pa3BépTka koHyca. CeueHust KOHyca 1
(MI0CKOCTHI0, MapaNJIeIbHOW OCHOBAHHUIO, M INIOCKOCTBIO, IPOXOAIIEH yepes
BEPILUHY)
18 KomOuHarwst ten BpaieHuss 1 MHOTOTPaHHUKOB 1




19 MHoOTrOorpaHHHK, OMMMCAHHBIA 0K0JI0 chephl; chepa, BIUCAaHHAS B MHOTOTPAaHHUK 1
WIN B TEJIO BPAILICHHS
20 0O0001menue 1
21 [Tonsarue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeJI 1
22 O0BEM IUIMHApA 1
23 O0BEM ITUIHHIIPA 1
24 O0Bem KoHyCca 1
25 O0BEM KOHYCA 1
26 Pemenue 3a1a4 Ha HaxXOXKAeHNE 0OBEMOB KOHYCA M LIWJIMHAPA 1
27 O06bEM mapa 1
28 O0bBéM mapa 1
29 O0BEM 1IapOBOT0 CErMEHTa, IAPOBOTO CII0S, CEKTOPa 1
30 O0BEM IAPOBOTO CErMEHTa, MIAPOBOTO CIIOSI, CEKTOPA 1
31 [Tnomane chepsr 1
32 [Tnomans chepsr 1
33 [Tomo6HbIe Tena B pocTpancTBe. COOTHOMIEHUS MEXKTY TIOMIAISIMH 1
MIOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEJ
34 [TonoOuebIe Tena B nmpocTpancTBe. COOTHOMICHUS MEX Y TUIOMIAISIMU 1
noBepXHocTel, 00bEMaMu NOJOOHBIX Tell
35 KonTposnbHas pabora no temam "Tena Bpamenus" u "O6beMbl Ten" 1
35 [TonsiTue BEeKTOpPOB. PaBEeHCTBO BEKTOPOB. 1
36 BekTop Ha MI0CKOCTH U B POCTPAHCTBE 1
37 Crno’xeHue ¥ BBIYUTaHHE BEKTOPOB 1
38 YMHOKEHHE BEKTOPA HA YHUCIIO 1
39 Pasnoxxenne BekTopa 1mo TpéM HEKOMILIaHAPHBIM BeKTopaM. [IpaBuiio 1
napaenenuneaa
40 Pa3noxenune BekTOpa o TpEM HEKOMIUTIaHApHBIM BekTopam. IIpaBuio 1
napaenenuneaa
41 Pemenne 3aay, CBA3aHHBIX C IPUMEHEHUEM NIPABUII IEUCTBUI C BEKTOPAMH 1
42 [IpsimoyrosnbpHas cucreMa KOOpIuHAT B ipocTpaHcTBe. KoopanHaTh BEKTOpAa. 1
IIpocreiimne 3a1a4m B KOOpAMHATAX
43 Koopnunatel BekTopa. 1
44 CBsI3b MEX/1y KOOpJMHATAMH BEKTOPOB M KOOPAWHATAMHU TOYEK 1




45 Koopaunats! Bekropa. [Ipocreiinme 3a1aun B KOOpAXHATAX 1

46 Koopaunate! BexTopa. IIpocrelimue 3a1a4u B KOOpAMHATAX 1

47 Y1053 MEXTy BEKTOPaMHU. 1

48 Yron mexay BekTopamu. CKaJIIpHOE MPOU3BEACHHE BEKTOPOB 1

49 Berancienue yriioB MExy NPsIMBIMU M IUIOCKOCTSIMU 1

50 KoopanHaTHO-BEKTOPHBIM METOJ] IPH PEIICHUH T€OMETPHUECKUX 3a]a4 1

51 PelweHune 3apay. 0606LeHMe. 1

52 JBwxkenus. LleHTpanpHas cuMMeTpust 1

53 OceBast CHMMETpHs 1

54 3epKanbHasi CHMMETPUS 1

55 [TapamiensHbIN IEPEHOC 1

56 Pemrenue 3amaua mo teme " JIBrokeHus" 1

57 KoHTtposbHast pabdota 1o Teme "BekTopsl 1 KOOpAWHATHI B IPOCTPaHCTBE" . 1

58 [ToBTOpenue, o6o0mIeHNE 1 cucTeMaTn3alys 3HaHui. OCHOBHBIE (DUTYPHI, 1
(aKThl, TEOpEMBI Kypca IJIAaHUMETPHU

59 [ToBTOpenue, o6o0mIeHNE 1 cucTeMaTn3alys 3HaHui. OCHOBHBIE (DPUTYPHI, 1
(aKThl, TEOpEMBI Kypca IJIAHUMETPHU

60 [ToBTOpenue, 0000IIEeHNE U CUCTEMAaTH3AIMS 3HAHUH. 3a/1aui TUTAHUMETPHA U 1
METO/Ibl UX peIIeHUs

61 [ToBTOpEeHue, 06001IeHNE U cucTeMaTH3alus 3HaHU. 3a7jaud IUIAaHUMETPUU U 1
METO/Ibl UX peIIeHUs

62 [ToBTOpenue, 0000IIeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIE (DUTYPHI, 1
(bakThl, TEOpEMBI Kypca CTEPEOMETPUN

63 [ToBTOpenue, 0000IIeHNE U cucTeMaTH3anus 3HaHui. OCHOBHBIE (DUTYHI, 1
(bakThl, TEOpEMBI Kypca CTEPEOMETPUN

64 [ToBTOpenue, 0600IIeHNE U cucTeMaTH3alys 3HaHuii. OCHOBHBIE (PUTYPHI, 1
(baxTBI, TEOpPEMBI Kypca CTEPEOMETPHHI

65 [ToBTOpenue, 06o0IIEeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DPUTYDHI, 1
(baxThI, TEOpPEMBI Kypca CTEPEOMETPHUHN

66 HTorosas KOHTpoJIbHAS paboTa 1

67 [ToBTOpeHme, 0600IIEHNE M CUCTEMAaTH3aIIHs 3HAHUH 1

68 [ToBTOpenue, 00001IeHNE U CUCTeMaTH3alMsl 3HAHU I 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* Maremaruka: anredpa 1 Hayajia MaTEMaTUYECKOTO aHaJIN3a, FEOMETPHSL.
['eometpust, 10-11 knmacesl/ Atanacss JI.C., byty3os B.®., Kagomiies C.b. u
npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocBemenne»

Breaute cBoit BapuaHT

METOAUYECKHUE MATEPHUAJIBI J1JIAA YUUTEJIA

C.M. Caaksu ['eometpus. [Toypounsie pazpadotku. 10-11 kmaccer. - M.:

[Ipocsemienne, 2017

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru



