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HHOACHUTEJBHAA 3AIINCKA

PaGouass mporpamma yuebHOoro kypca «l'eomerpus» ©6a30BOrO0 ypOBHS ISt
obyuatomuxcst 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepalbHOTO rOCyAapCTBEHHOTO
00pa3oBaTeNBFHOIO CTaHJapTa cpegHero oOmiero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUH, MPEIBIBIAEMBIX K MaTEeMaTHYECKOMY OOpa30BaHHIO, U TPaIuIMA
poccuiickoro oopazoBanus. Peanuzaius nporpaMmbsl 00€CIieYnBaeT OBJIACHHE KIIOUEBBIMU
KOMIICTCHIHAMUA, COCTABJIAIOIIMMHU OCHOBY IJI CAaMOPAa3BUTUA U HCIIPCPBIBHOT'O 06p330BaHI/ISI,
I[EJIOCTHOCTh OOIIEKYIBTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHS JIMYHOCTHU
00ydJaromuxcsl.

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca reoOMeTpUH Ha YPOBHE CpEIHEro oOmero odpa3oBaHUs
00yCJIOBJI€Ha MPAKTHYECKOW 3HAYMMOCTBIO METalpeAMETHBIX M TPEJAMETHBIX pPe3yJIbTaToOB
00ydYeHUsI TCOMETPUH B HANIPABJIICHUH JIMYHOCTHOTO Pa3BUTHSI 00YyJArOIINXCs, (HOPMHUPOBAHHS
(YHKIIMOHATTLHOW MATEeMAaTUYECKOW T'PaMOTHOCTH, U3YYCHHS JAPYTUX yUCOHBIX TUCIHILIUH.
PazButue y oOyuaromuxcsi MpaBHIbHBIX MPEJACTaBICHUN O CYIIHOCTH U TMPOUCXOKICHHUH
reOMETPUYECKUX aOCTPaKIUil, COOTHOILIEHUWU PpEAITbHOIO U HJAEaIbHOrO, XapaKTepe
OTPAXKEHUS MATEMATHYECKOW HAyKOW SBJICHHUM M MPOLUECCOB PEAJIbHOIO MHUpPa, MECTE
re€OMETPUH B CUCTEME HAyK U POJIM MaTEMaTHYECKOI'0 MOJAEIUPOBAaHNS B HAYYHOM [103HAHUU
U B IPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCS, a TAKKE
KaueCTB MBIIUIEHUS, HEOOXOUMBIX JIJIS a/laliTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBasieTcst oAHUM U3 0a30BBIX IPEIMETOB HAa YPOBHE CPEAHETO OOIIEero
oOpa3oBaHMsl, TaKk Kak o0ecreunBaeT BO3MOKHOCTbh U3YUYEHHs KaK JUCUUIUIMNH €CTECTBEHHO-
Hay4YHOW HAIIPABJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbIuieHue, GopMUpyeMOe NMPU U3yUYEHUHU OO0YUYaAIOIIMMHUCS MOHSATUHHBIX
OCHOB T€OMETPHUU M TOCTPOCHUM IIEMOYKH JIOTUYECKUX YTBEPXKICHUN B XOJI€ PEIICHUS
T€OMETPUUYECKUX 3a/a4, YMEHUE BBIBUTaTh U OINPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO
WCIOJIb3YIOTCA NPU PEIIEHUH 3a7jad €CTECTBEHHO-HAYyYHOro LMKJIA, B YAaCTHOCTU M3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBATHCS B IMPOCTPAHCTBE HUIPAET CYILIECTBEHHYIO POJb BO BCEX
o0iacTax JesTeNbHOCTH uenoBeka. OpueHTalis 4eJoBeKa BO BPEMEHU U MPOCTPAHCTBE —
HE0OX0IMMOE YCIIOBHE €T0 COIMAIbHOTO OBbITHS, (hopMa OTpa)K€HHUsSI OKPY’KAIOILIEro MHpa,
YCIIOBUE YCHEIIHOTO IIO3HAHUS W AaKTHUBHOIO TpeoOpa3oBaHUSl JEHCTBUTEIBHOCTH.
OnepupoBaHre TMPOCTPAHCTBEHHBIMH 00pa3aMu OOBEAWHSET pa3HbIe BHABI Y4eOHOU u
TPYJOBOU AESTEIBHOCTH, SBJISAETCS OJHUM M3 MPO(ECCHOHATBHO BAXKHBIX KAaueCTB, IOATOMY
aKTyaJlbHa 3a/lada (OpMHUpPOBaHUS y OOYy4aIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUIEHUS KaK
Pa3HOBUAHOCTH OOpPa3HOIO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTAa B IOJATOTOBKE K
MPAKTUYECKON JIEeATETLHOCTH IO MHOTHM HAIPaBIICHUSIM.

enp ocBoeHust mporpammbl ydeOHoro kypca «l'eomerpus» Ha 06a30BOM YpOBHE
oOydeHus: — oOmieoOpa3oBaTeIbHOE M OOIIEKYJIBTYPHOE Pa3BUTHE OOYyYAIONIUXCS depes
o0ecrieueHre BO3MOXKHOCTH  MPHOOPETEHUS UM HUCIOJIb30BAHUSA  CHUCTEMAaTHYECKUX
T€OMETPUUYECKUX 3HAHWKN U JACHUCTBUHN, CHEIU(UIHBIX TEOMETPUH, BO3MOKHOCTH yCIEITHOTO
MPOJOJKEHHUs] 00pa3oBaHMsI 1O CIEUUATIBHOCTSM, HE CBA3AHHBIM C MPHUKIAJAHBIM
HCIOJIb30BAaHUEM T€OMETPHUHU.

[IporpamMma mo reomeTrpuu Ha 0a30BOM YPOBHE MpeqHA3HAUYECHA NJIs OOyYaroIIUXcCs
CpeIHEll HIKOJIbI, HE WCIBITHIBABUIMX 3HAYUTEIbHBIX 3aTPyIHEHUN Ha YPOBHE OCHOBHOTO
obmero oopazoBanus. Takum oOpazom, oOydaromuecs Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
oOmirie MaTeMaTUYeCKue yMEHUs, CBA3aHHbIE CO CEU(UKON reoOMeTpUH U HEOOXOUMbIE [T
KU3HU B CcoBpeMeHHOM oOuiectBe. KpoMe 3TOro, oHM HUMEIOT BO3MOXHOCTH H3y4YUTh



reoMeTpuro Oosee TIyOOKO, €CliM B JajdbHEWIIEM BO3HUKHET HEOOXOJUMOCTh B
Te€OMETPHUECKUX 3HAHUSAX B IPOPECCHOHATBHOMN EATETLHOCTH.

JlocTmkeHre L€l  OCBOEHHS  MpOrpamMmbl  OOECIIEUMBAETCS  PEIIECHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpHopUTETHBIMH 3aladaMu OCBOEHHUs Kypca «l'eomerpum» Ha
6azoBoM ypoBHe B 10—11 kiaccax sSBISIOTCS:

e (opMHUpOBaHHME NPEICTABICHUS O T'€OMETPHUHM KaK YaCTH MHUPOBOW KYJIbTYphl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYIKAIOIIUM MUPOM;

e (opMHUpOBaHHME TPEACTABICHUS O MHOTOTPAHHUKAX M TeJNax BpaIlEHUs KaK O
BOKHEUIIMX MaTEMaTHYECKUX MOJENSIX, MO3BOJSIONIMX ONHCHIBATD WU H3Yy4aTh
pa3HbIe SBJICHUS OKPYKAIOIEro MHUPa;

e (opMHUpOBaHHE YMEHHs PACIO3HABATH HA YEPTEkKaxX, MOJIEIAX U B pEalbHOM MHpPE
MHOTOTPaHHHKH U TeJla BPaIICHUS;

e OBJQJCHHE METOJAMH peIICHUS 337ad Ha TMOCTPOCHHS Ha HW300paKECHHUIX
IIPOCTPAHCTBEHHBIX (QUTYD;

e (opMHUpOBaHHE YMEHHSI OTIEPHPOBATH OCHOBHBIMHU TOHSATHSIMH O MHOTOT'PaHHHUKAX U
TeJax BpaIleHUs] U UX OCHOBHBIMU CBOMCTBAMU;

® OBJIAJICHUE AITOPUTMAMU PEIICHHSI OCHOBHBIX THIIOB 33]a4; ()OPMHUPOBAHUE YMEHUS
MPOBOJIUTh HECJOXKHBIE JIOKA3aTENbHBIE PACCYXKACHUS B XOJE PpEIICHUS
CTEPEOMETPUIECKUX 3a/1a4 U 33/1a4 C IPAKTUIECKUM COJICPKAHUEM;

® Da3BUTHE WHTEIUIEKTYAIbHBIX W TBOPYECKHUX CIOCOOHOCTEH OO0ydaromumxcs,
MO3HABATEIBHOM  AKTUBHOCTH, HCCIENOBATEIbCKUX YMEHHH, KPUTHYHOCTH

MBIIJIEHUS;
e ¢opmupoBaHue GyHKIIMOHATHLHON IPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUHU: YMEHHE
pacro3HaBaTh ~ TMPOSIBIEHUS ~ TC€OMETPUYECKUX  TOHATHH,  OOBEKTOB U

3aKOHOMEPHOCTEN B pEaJbHBIX XKMU3HEHHBIX CUTYyalUsX M MPU U3YUYEHUU IPYTUX
y4eOHBIX  MPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
(dbopMynupoBaTh UX Ha fA3bIKE F€OMETPUM U CO3/1aBaTh F€OMETPUUECKHE MOJIENH,
MPUMEHITh OCBOEHHBIM TIE€OMETPUYECKHM ammapaT Uil peHieHHus] MPaKTHKO-
OpUEHTHPOBAHHBIX  3a7ady, MHTEPIPETUPOBATb U  OLICHUBATh  IIOJyYEHHBIE
pe3yNbTaThI.

OTnuuuTeNnbHON  OCOOEHHOCTBIO MPOTPAMMBI  SIBJISIETCS  BKJIFOUEHHE B KypC
CTEpPEOMETPHUH B HAYaJIE €r0 U3yUeHUs 33/1a4, PeIIaeMbIX Ha YPOBHE HUHTYUTUBHOT'O IO3HAHUS,
U onpeAenéHHbIM 00pa3oM OpraHu30BaHHAas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO0 M MPOCTPAHCTBEHHOTO MBIIUIEHHS, CTUMYJIMPYET MPOTEKaHHE WHTYUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K JaJbHEHIIeMy U3yUEHHUIO ITpeIMeTa.

[Ipennourenue oTAa€rcs HaArIAIHO-KOHCTPYKTHBHOMY METONy OOYyYeHHs, TO €CTh
TEOpETUYECKHE 3HAHUS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH IMPEIMETHO-NPAKTUYECKOM
NesTeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABIEHUN Yy YyyalluXcsi B Kypce
CTepEOMETPHUU MPOBOJUTCS 3a CUET pElICHUS 3a/1a4 Ha CO3/JaHUEe TPOCTPAHCTBEHHBIX 00pa3oB
U 3aj7la4 Ha ONepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Co3anue oopaza mpoOBOAUTCS C
OMOpOM Ha HArJISAHOCTb, a OINEpUPOBAHHE O0pa3oM — B YCIOBUAX OTBJICUEHUS OT
HarJIsiTHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJepKaHUSI.

OcHOBHBIE coaepkarenbHble JHMHMM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHuKn», «[IpsiMble U MIIOCKOCTH B POCTpaHCTBEY, «Tena BpamieHus», «BekTopbl
U KOOpIMHATHI B IpocTpaHcTBe». DopMupoBaHue JTOrHUECKUX YMEHHI pacrpenesnsercs He
TOJIBKO IO COZepKATEeIbHBIM JIMHUSAM, HO U TI0 roJjaM 00y4YeHHUsl Ha YPOBHE CPETHEr0 00IIEero
oOpa3oBaHwsl.

Copepxanue 00pa30BaHUs, COOTBETCTBYIOILIEE MPEIMETHBIM pe3yIbTaTaM OCBOCHHS
paboueil mporpaMmbl, pacmpeneia€HHbBIM IO rojaM OOydYeHHUs, CTPYKTypHUPOBAHO TaKUM
o0Opa3oM, yTOOBl OBJaJICHHE T€OMETPUUECKUMHU MOHATHSIMH M HAaBBIKAMHU OCYIIECTBIISIIOCH
MOCJIEZI0BATEIBHO M MOCTYMNAaTEeNbHO, C COOMIOACHUEM MPUHIUIA MTPEEMCTBEHHOCTH, YTOObI



HOBBIE 3HAHMSI BKJIOYAIUCh B OOLIYI0 CHCTEMY TIE€OMETPUYECKUX IPEACTABICHUI
00yYaroImuxcs, pacupsis 1 yriyomsis e€, o0pasys MpOYHbIE MHO>KECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reomerpuun orBoautcs 2 yaca B Hejenmo B 10 kinacce u 1 yac B Hezento B
11 xmacce, Bcero 3a qBa roga ooydenus - 102 yueOHBIX Haca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblE TOHATHS crepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO.
[lonsTe 00 aKCMOMaTHYECKOM IIOCTPOECHHUU CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX.

B3anMHOe pacrionoeHue npsMbIX B IPOCTPAHCTBE: IIEPECEKAIOIIUECS, TapAJICIIbHbIC
U cKpemuBampomuecs npsmsie. llapamnensHOCTh NPAMBIX U INIOCKOCTEH B IIPOCTPAHCTBE:
[apaJuleIbHbIE MPSMbIE B IPOCTPAHCTBE; MAPAJUICIBHOCTh TPEX IPSAMBIX; NapAIICIbHOCTD
IPSAMOM M IJIOCKOCTH. YTJIBI C COHAIPABJICHHBIMA CTOPOHAMH; YIOJI MEXAY IPSIMBIMHU B
npoctpaHcTBe. [lapamienbHOCTh MUIOCKOCTEW: MapajulesibHblEe IUIOCKOCTH; CBOMCTBA
napajyieNIbHbIX TutockocTei. [Ipocteiinmme mpocTpaHCTBEHHbIE (UTYpPHl Ha IIOCKOCTH:
TeTpa’ap, Ky0, napajiesenunen; NocCTpoeHUE CEYeHUM.

[lepneHUKyIIpHOCTh MNPAMOM M IUIOCKOCTH: IEPHEHIUKYJISIPHBIE IIPSMBIE B
IIPOCTPAHCTBE, NPSMBIE IAPALICIbHBIE U TNEPIEHAUKYJSAPHBIE K IUIOCKOCTH, IIPU3HAK
NIEPIEHIUKYISIPHOCTH TPSIMOM M IUIOCKOCTH, TeOpeMa O IMpsSMOM NEPIEHINUKYJIIPHOU
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YIOJ MEXKIY MPSIMOU U IUIOCKOCTBIO; ABYTPaHHBIN yrodl,
JIMHEWHBIN yToJ ABYTPaHHOIO yria. llepnenaukyisip 1 HaKJIOHHBIE: pACCTOSTHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSIHME OT MPSIMOH /O IUIOCKOCTH, MPOEKIHUS (GHUTyphl Ha IUIOCKOCTD.
[lepneHMKYyIIpHOCTh IUIOCKOCTEH: MPU3HAK IEPIEHIUKYJISIPHOCTH JIBYX IIJIOCKOCTEM.
Teopema o TpEX NeprneHANKYJIApax.

MHOrorpaHHUKH

[lonsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJEMEHTHl MHOIOIPDAHHHMKA, BBIIYKIBIE H
HEBBIITYKJIbIE MHOTOIPAaHHMKM; pa3BEpPTKa MHOrorpaHHuka. IIpusma: Nn-yronpHas mnpusma;
IpaHu U OCHOBAHUs MPU3MBL; IpsIMasi U HAKJIOHHAs IPU3MBbL; OOKOBas U MOJIHAsI TOBEPXHOCTh
npusMsl. [lapannenenunen, npsiMOyroJIbHBIN NapauIeNICIAIIE] ¥ eTo cBoicTBa. [Iupamuna: n-
yrojibHas NMUpaMHJa, IPaHd M OCHOBAaHUE MHpaMHJIbl; OOKOBasi M TOJIHAs IMOBEPXHOCTh
MUpaMHJibl; TpaBWIbHAsg M yceu€HHas MNHpaMuAa. OJIEMEHTbl MPU3Mbl U MHUPaAMHJBIL.
[IpaBuBbHBIE MHOTOTPAHHHUKH: TOHATHE MPABWJIBHOIO MHOI'OTPAaHHUKA; MTPABUJIbHAS MTPU3Ma
U IpaBUJIbHAS MpaMUa; IpaBUiIbHAS TPEYroabHas MUpaMyIa U MPaBUIIbHBINA TETpadap; KyO.
[IpencraBienue o NpaBMUIIbHBIX MHOTOIPAaHHUKAX: OKTA3p, J0JIeKadAp U ukocasap. CeueHus
MPU3MBI U TUPAMU/IBL.

CummeTpusi B IPOCTPAHCTBE: CHMMETPHST OTHOCUTEIBHO TOYKH, IPSIMOM, MIIOCKOCTH.
DIIeMEHThl CUMMETPHUH B TUPaMUAAX, Napajielenuneaax, IpaBuiIbHbIX MHOTOIPAHHUKAX.

Bolunicnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEOpa, auaroHanu, yriasl. [lmomans
OOKOBOI MOBEPXHOCTU U TOJHOM IMOBEPXHOCTU MPSAMOM MPU3MBI, IUIOUIA/lb OCHOBAHMM,
TeopemMa O OOKOBOM TOBEPXHOCTH MpsMOW mMpu3Mbl. [lmomans GOKOBOW TOBEPXHOCTH W
ITOBEPXHOCTH MPABWIIBHOM NMHPaMUJbL, TEOPEMA O TUIOLIAAN yceu€HHOM nupamusl. [lonaTrne
00 00béme. OOBEM NMUpaMUIbI, TPU3MBI.

[Tono6usle Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAIIMU MTOBEPXHOCTEH,
o0BbEMamMu MOAOOHBIX TEI.

11 KJIACC

Tena Bpamenus

[unuuaapudeckass MOBEPXHOCTh, OOpa3yrOIIHe NUIUHIAPUYECKOW TOBEPXHOCTH, OCh
IAJTUHIPUYECKOU ToBepXHOCTH. [lvuHIp: ocHOBaHMs 1 O0OKOBas MOBEPXHOCTH, 00pa3yroIas
1 OCh; TUIOMIAh OOKOBOW U MTOJTHOW MTOBEPXHOCTH.



Konunyeckass moBepxHOCTb, 00pa3yroniye KOHUYECKON MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYecKol noBepxHocTu. KoHyc: ocHOBaHME W BepllMHa, 00pas3yolias U OCbh; IUIOIIAb
OOKOBOM M TIOJTHOHM MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yroliue U BHICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTb.

Cdepa u map: meHTp, paauyc, JUaMeTp; IUIOMAas MOBEpXHOCTH cheprl. B3anmHoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTelbHas TIIOCKOCTh K cepe; miomaas chepsl.

N3o0paxkeHue Ten BpaleHus Ha MII0CKOCTH. Pa3BépTka muimuHapa 1 KOHyca.

KomOuHnanmu ten BpamieHus 1 MHOTOI'PaHHUKOB. MHOTOTPaHHUK, OMMCAHHBIH OKOJIO
cdepsl; cdepa, BlMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUS.

[Tonstne 06 o00BEMe. OcHOBHBIE CBOHCTBa 00BEMOB Teil. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Tapajuieenurena u cieAcTBus u3 He€. O0péM mmmuHIpa, KoHyca. O0bEM
mapa ¥ miomasib cepsl.

[Tono6uble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIIAAAIMU IOBEPXHOCTEH,
00bEMaMu MTOTOOHBIX TEll.

Ceuenust umiauHApa (mapamieIbHO M NEPHEHIUKYISIPHO OCH), CEUEHUS KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIILEE Yepe3 BEPILUHY ), CEUECHUS 11apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd M B mpoctpaHcTBe. ClOoK€HHME UM BBIYMTAHHE BEKTOPOB.
YMHOK€EHHEe BEKTOpa Ha 4ucio. Pa3nokeHue BEKTopa o TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuiio napannenenunena. Pemenue 3agay, CBA3aHHBIX C IPUMEHEHUEM MTPaBUII AEHCTBUIM €
BekTopamu. [IpsiMoyronpHas cuctemMa KOOpPAMHAT B mpocTpaHcTBe. KoopauHaTel BEKTOpa.
[Ipocreiimue 3agaun B KOOopAMHATaX. YToj MeXAy Bekropamu. CKalsipHOE IPOU3BEJIEHUE
BEKTOPOB. BbruncieHue yrioB Mexay NpsMbIMH U II0CKOCTAMU. KoopanHaTHO-BEKTOPHBIN
METO/]I IPU PEIICHUU T€OMETPUYECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MPOTrPaMMBbl y4eOHOTO mpeamera «MaremaTukay
XapaKTepU3yIOTCS:

I'paxnanckoe BocnuTanue:

C(OPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU OO0YYaroImerocss Kak aKTUBHOTO M
OTBETCTBEHHOT0 YWIEHA POCCHICKOT0 O0IIECTBA, IPEACTABICHUEM O MaTEMAaTHIECKIX OCHOBAX
(YHKIMOHMPOBAHUS PA3IMUYHBIX CTPYKTYp, SBJICHUH, MpPOIELyp Tpa)kJAaHCKOro oOIIecTBa
(BBIOOpBI, OIIPOCHI U TIp.), YMEHUEM B3aWMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBHH C MX (YHKIHSIMHU ¥ Ha3HAYCHUEM.

IIaTpuoTnyeckoe BocIUTaHHE:

c(OPMUPOBAHHOCTHIO POCCHUUCKON T'PAKTAHCKOW HMJICHTUYHOCTH, YBAKEHUS K
MPOLUIOMY W HAaCTOSALIEMY POCCUHCKONM MAaTeMaTUKH, LEHHOCTHBIM OTHOLIEHHEM K
JOCTH)KCHMSIM POCCHUHCKUX MATEMAaTMKOB M POCCHUHCKOM MAaTeMaTHM4eCKOW IIKOJBI, K
WCTIOJIB30BAHUIO ATUX JOCTHKEHUH B IPYTUX HAYKaX, TEXHOJOTHUSX, Chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSA:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapojaa; c(HOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O  CO3HAHMS, JTHUYECKOTO TIOBEJCHMS, CBA3AaHHOIO C IPaKTUYECKUM
MIPUMEHEHUEM JIOCTH)KEHUN HAYKU U JESATEIbHOCThIO YUEHOT0; OCOZHAHHWEM JIMYHOTO BKJIaJa
B [IOCTPOEHUE YCTONYMBOIO OYyIIETO.

JcTeTHYecKoe BOCIUTaHue:

ACTETUYECKUM OTHOIIEHHEM K MHUpPY, BKJIIOYas JCTETHKY MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3aJay, PEUIeHHH, pacCyX JeHUH; BOCHPUUMYHUBOCTBIO K
MaTeMaTHYeCKUM acleKTaM pa3JInyHbIX BUI0B UCKYCCTBA.

PDu3nyecKoe BOCHUTAHHE:

c(OPMUPOBAHHOCTHIO YMEHHUSI NPUMEHATh MaTeMaTU4YeCKHUEe 3HaHUS B HHTEpecax
3J10pOBOT0 U 0€30MacHOro oopasa KU3HU, OTBETCTBEHHOTO OTHOILLIEHUS K CBOEMY 370POBbIO
(310poBOE UTaHKE, COATTAHCUPOBAHHBIN PEXXUM 3aHITUH U OTJIbIXA, peryisipHas pusnueckas
aKTUBHOCTH);  (PU3UYECKOIO  COBEpPIIEHCTBOBAHMs, TpPU  3aHATUSAX  CIIOPTHUBHO-
03710POBUTEIBHON JESATENBbHOCTHIO.

TpynoBoe Bocnnutanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHUEM LIEHHOCTH TPYAOII00MS; HHTEPECOM K Pa3IMYHBbIM
chepam npodhecCuoHATBEHON JesITeIbHOCTH, CB3aHHBIM C MATEMATUKON U €€ MPUIIOKEHHUSIMH,
YMEHHEM COBeplIaThb OCO3HaHHBIM BbIOOp Oyaymieil mnpodeccud U pearn30BbIBATh
COOCTBEHHBIE JKU3HEHHBIE IJIaHbl; TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MaTeMaTHYECKOMY
0o0pa30BaHMIO U CaMOOOPA30BaHUIO Ha MPOTSKEHUH BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
Y4acCTHUIO B PEIIEHUHU MPAKTHUECKUX 3a7a4 MaTeMaTUYECKOM HAalIpaBICHHOCTH.

JKO0JI0TrHYEeCKOe BOCIIUTAHME:

c(OPMHUPOBAHHOCTHIO IKOJIOTUYECKOW KYJIbTYpbl, IOHUMAaHUEM BIUSHUS COLUAIBHO-
SKOHOMMYECKUX TPOILIECCOB Ha COCTOSHUE MPHUPOJHON M COIHMAIIbHOM cpeibl, OCO3HAaHUEM
rJI00aTbHOTO  XapakTepa JKOJIOTMYECKUX MpoOjeM; OpHeHTaluued Ha TMpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUM AJIs pelieHus 3a/1a4 B 00J1aCTH OKpY Katolel cpeibl, IIaHUPOBaHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUN I OKPYKAIOLIEH CPENIbIL.

IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

C()OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKd M OOLIECTBEHHOM NPAKTUKU, MOHMMAaHUEM MaTeMaTUYeCKOH HAayKd Kak
cepbl YETOBEUECKOW JEATEIbHOCTH, ITAaloB €€ pa3BUTHS M 3HAYUMOCTH MAJS Pa3BUTUSA
LIUBHIN3ALUHU; OBJAJCHUEM S3BIKOM MAaTEMATHKH W MAaT€MaTH4EeCKOHW KYJBTypOH Kak



CpCACTBOM NO3HAHUA MHpPA; TOTOBHOCTBIO OCYIICCTBJIATH HNPOCKTHYIO U UCCICAOBATCILCKYIO
ACATCIIbHOCTb MHAWBUAYAJIBbHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble  pe3yJbTaTbl  OCBOGHHUS  NIPOTPaMMBl  y4eOHOTO  MpeaMera
«MaremaTiKa» XapaKTepU3YIOTCS OBJAJAECHUEM YHUBEPCAIBHBIMU HO3HAGAMETbHBIMU
0elticmeusmMy, YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — YHUBEPCANbHbIMU
PeyIAMUBHBIMU OeUCMBUIMU.

1) Vuueepcanvnvie nosnasamenwvhvie Oeticmsus, obecneuugaiom @Gopmuposanue
0a306bIX  KOCHUMUBHBIX  NPOYecco8  obyyarowuxcs (oceoenue Memooo8 MNO3HAHU
OKpYHCaowieco Mupa, NpUMeHeHUue JNOSUHYECKUX, UCCIe008ameNbCKUX oOnepayuil, yMeHuu
pabomamu ¢ ungopmayueii).

Ba3zoBble Jloruyeckue aeiicTBusA:

®  BBISIBIIITH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MATEMAaTHYECKIUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy MOHATHAME; (OPMYyINPOBATH ONPEACTICHHS TOHITHI;
YCTaHABJIMBATh CYIIECTBEHHBIM NpPU3HAK KIACCU(HUKAIMHM, OCHOBAaHUS IS
0000IIeHUS ¥ CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHATN3a;

® BOCHPHUHHMMATH, POPMYJIUPOBATH U IPEOOPA30OBBIBATH CYK/ICHUS: YTBEPAUTEIbHbBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

® BbLIBIATH MaT€MaTUYECKHME 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTHUBOPEYUS B
¢dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPKICHUAX; TNpeAiaraTb KPUTEPUHU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEW U TPOTUBOPEUUI;

e JIe1aTh BBIBOJIbI C UCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, T€AYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIIOYEHHUH, yMO3aKIIIOUEHUH 110 aHAJIOTHH;

® T[IPOBOJUTH CAMOCTOSITEJILHO JIOKa3aTeIbCTBA MAaTEeMAaTUYECKUX YTBEPIKIACHUMN
(IpsiMble U OT IPOTUBHOTO), BBICTpaUBaTh apryMEHTAIUIO, IPUBOANUTH IPUMEPHI U
KOHTpPIIPUMEPHI; 000CHOBBIBaTh COOCTBEHHBIE CYXK/IEHUS U BBIBOIBI;

e BbIOMpaATh CHOCOO pelieHus yueOHOM 3ajaun (CpaBHUBATh HECKOJIBKO BapHAaHTOB
pelieHus, BbIOMpaTh HaumOojee MOAXOAAIMH C y4E€TOM CaMOCTOSATEIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

Ba3zoBble uccienoBarenbckme aeidcTBUS:

® CIIOJIb30BATh BONPOCHl KaK HCCIIEIOBATENbCKUM MHCTPYMEHT IO3HAHUS;
¢dbopMynupoBaTh ~ BOMNPOCH,,  (UKCHpYyIOUIME  NpPOTHBOpEYHe,  MpolieMmy,
YCTaHABJIMBAaTh HCKOMOE M JaHHOE, (OPMUPOBATH TUIIOTE3y, apryMEHTHUPOBATH
CBOIO TMO3UIINI0, MHEHHUE;

® [IPOBOJUTH CAMOCTOSITENILHO CIJIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHyecKoro oObeKTa, SIBJIEHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXly 00bEKTaMHU, SIBICHUSIMU, POLIECCAMU;

® caMoCTOsATEThbHO (opMynmHpoBaTh OOOOIIEHWS] W BBIBOJABI IO PE3yJIbTaTam
MpOBEeAEHHOTO  HAOJIOACHMS,  MCCIEIOBaHUS, OLIEHWBATh  JIOCTOBEPHOCTh
MOJTYYEHHBIX PE3YIHTATOB, BHIBOJOB M 0000IIICHHUI;

e I[IPOTHO3UPOBAaThH BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbIABUTATh
MIPEIIOJIOKEHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaumeii:

® BBIIBIATH JeQUUNUTHI MHYOPMAIMH, TaHHBIX, HEOOXOAUMBIX Ul OTBETA HA BOIIPOC
U U711 pelleHMs 3a/1a4u;

e BbIOMpaTh HHPOPMALMIO M3 MCTOYHUKOB PA3JIUYHBIX THIIOB, aHAJIU3UPOBATH,
CHCTEMaTU3MPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3JINYHBIX BUJOB U (HOpM
IIPEJCTABICHMUS;



2)

CTPYKTypUpOBaTh WHPOPMAIUIO, TPEACTABIATh €€ B pPa3IUUYHBIX (opmax,
WJUTIOCTPUPOBATH TPadUIECKH;
OLIEHUBATh HAAEKHOCTh MHOOPMAIMH IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPUAM.

Yuusepcanvnoie KOMMYHUKAmMUGHble Oelicmaus, obecneuusarom

ChOpMUPOBAHHOCMb COYUATILHBIX HABBIKOG 00YUAIOUUXCSL.
Oo01menmne:

BOCIIPUHMMATh U (OPMYJIHUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSMH U
LEJISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX
U TMCBMEHHBIX TEKCTaX, JaBaThb IOACHEHMS II0 XOAY PpCELICHHs 3aJauu,
KOMMEHTHUPOBATH I10JIy4YE€HHBIN PE3yJIbTAT;

B Xoae OOCYXICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
poOIIEMBI, PEelIaeMoii 3a/1a4H, BBICKA3bIBATh HJICH, HALIETICHHBIC HA TOUCK PEIICHUS;
CONOCTABIIATh CBOM CYXKICHUS C CYXKICHHAMH JPYTMX YYAaCTHUKOB JUAJIOra,
OOHapy>KMBaThb pa3IMYhe W CXOJCTBO TO3MIMH; B KOPPEKTHOW (opme
(bopMyIHpOBATh PA3HOTIIACHS, CBOU BO3PAKECHUS;

NPEACTABIIATh PE3YJbTAThl PEIICHHs 3a7a4d, OKCIEPUMEHTA, WCCIEI0BaHUsA,
MPOEKTa; CAaMOCTOSATENBHO BBIOMpaTh (opMarT BBICTYIUICHHS C YYETOM 3amady
Ipe3eHTAalMU U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHnuecTBo:

3)

[IOHUMATh U MCIIO0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHAUBUAYAIbHON pabOThI
[P pellleHuU Y4eOHBbIX 3aJay; NPUHUMATh LEJIb COBMECTHOW JEATEIbHOCTH,
IUTAaHUPOBATh OPraHU3aLUMI0 COBMECTHOM paloThl, pacHpenesiarTh BUIbl padoT,
JIOTOBAPUBATHCS, OOCYXKJIaTh MPOIECC W pe3yibTaT paboThl; 0000IIaTh MHEHUS
HECKOJBKUX JTIOACH;

y4acTBOBaTh B TPYNIOBBIX QopMmax padoTsl (00CyxkaeHHs, OOMEH MHEHHH,
«MO3TOBBIE HITYPMBI» U UHBIE); BHIIIOJIHATH CBOIO YaCTh Pa0OTHI M1 KOOPAUHUPOBATH
CBOM JIEUCTBUSA C IPYTMMH YJIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4e€CTBO CBOETO BKJIaAa
B O0mUHA MNPOIYKT TO KpUTEepusM, CGHOPMYJIUPOBAHHBIM  yYaCTHUKAMU
B3aUMOJICVCTBUS.

Vuueepcanouvie pezynamuenwvie Oeiicmeus, obecneuugsarom @opmuposarue

CMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranu3anmusi:

COCTABIIATH IJIaH, AITOPUTM PELICHUS 33J]aui, BEIOUPATh CIIOCO0 peIIeHus ¢
y4ETOM MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEHN, apIryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHHUH ¢ Y4ETOM HOBON MH(OpMAIUH.

CaMOKOHTPOJIBb:

BJIa/IETh HaBBIKAMM IIO3HABATEJIbHON pediieKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUI M MBICIUTENBHBIX IPOIECCOB, UX PEe3yJbTaTOB; BiaJeTh crocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yiibTaTa peleHus MaTeMaTHuYecKOu
3a/1auu;

MPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH ITPH PEIICHUH 33]]a4H, BHOCUTh
KOPPEKTHUBHI B JICATEIHHOCTh HA OCHOBE HOBBIX O0CTOSATEIHCTB, IaHHBIX, HAWCHHBIX
OIUOOK, BBISIBIIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yibTaTa LEIU U YCIOBHUSIM, OOBICHATH MPUUMHBI
TOCTUKEHHSI UM HEJOCTHKEHUS! Pe3ysIbTaToOB NIEATEIbHOCTH, HaXOIUTh OIMIMOKY,
JlaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI
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OnepupoBath NOHATUAMU: TOUKA, PsAMas, INIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM U CJIEACTBUS M3 HHUX I[P PELICHUU
reOMETPUUYECKUX 3aa4.

OnepupoBaTh MNOHATHAMH: MApPAUIEIbHOCTh M IMEPHEHAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEH.

KnaccugunupoBars B3auMHOE PaCHOI0KEHNUE MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAaHHBIM yroJl, TpaHM JBYTPAaHHOTO yria, pedpo
JBYTPaHHOI'O yIJia; JMHEHHBIN yroJl ABYTPAHHOTO YIJIa; IpaJyCHas Mepa JByTPaHHOIO yria.

OnepupoBaTh HOHATHIMU: MHOTOTPAaHHUK, BBITYKIIBIA M HEBBIMYKIIBI MHOTOTPAaHHHUK,
3JIEMEHThl MHOTOI'PaHHUKA, IIPABUIIbHBIA MHOTOTPaHHHUK.

PacrioznaBaTh OCHOBHBIE BUIbl MHOIOIPAHHUKOB (MMpaMuAa; MpU3Ma, NpsIMOYTOIbHBIN
napajuiesenunesn, Kyo).

KnaccuumupoBarh MHOTOTpaHHUKH, BBIOMpasi OCHOBAaHHUS Uil KiAacCU(UKALUU
(BBIIYKJIBIE W HEBBIMYKJIblE MHOTOTPAaHHHWKH; MPAaBWIbHBIE MHOTOTPAaHHHUKH, TPSMBIC H
HAKJIOHHBIE PU3MbI, TApAJIICIICIIUIIEbI ).

OnepupoBath NOHATUAMU: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJL CIIE/I0B.

Crpouth ceuyeHUsI MHOTOTPaHHUKOB METOJIOM CJIE€/I0B, BHIIOJIHSATE (BBIHOCHBIE) TNIOCKUE
YEepPTEIKU U3 PUCYHKOB IMPOCTHIX 0OBEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3amaum Ha HAaXOXJAEHHE TE€OMETPHUECKMX BEIMYHMH IO 0Opa3laM WIu
aIropuT™MaM, MPUMEHSST U3BECTHbIE AHAIUTUYECKHE METOJbI NMPU PEUIEHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a/1ad Ha BBIYMCIEHUE PACCTOSHUN MEXIY ABYMS TOUKaMH, OT TOYKU JI0
MPSIMOM, OT TOUKHU JI0 IIOCKOCTH, MEXAY CKPEIIMBAIOIIUMUCS IPSIMBIMHU.

Pemarp 3amaun Ha HaxOXKIEHHE TI'€OMETPUYECKHUX BEIMYMH N0 oOpasuam WU
aIropuT™MaM, MPUMEHSST U3BECTHbIE AHAIUTUYECKHE METOJbI NMPU PEHIEHUH CTaHAAPTHBIX
MaTeMaTHYECKUX 3ajjad Ha BBIYMCIIEHUE YIJIOB MEXKY CKPEIIUBAIOIIMMHUCS MPSIMBIMU, MEXY
MPSIMON U TUIOCKOCTBIO, MEXKIY IJIOCKOCTSIMH, IByTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH MHOTOIPaHHUKOB (IIpU3Ma, MUpaMuaa)
C IpUMEHEHHEM (OPMYJ; BBIYUCIATH COOTHOLIEHUS MEXAY IUIOMAAsIMU IOBEPXHOCTEH,
00BbEMamMM MOAOOHBIX MHOIOIPAHHUKOB.

OnepupoBaTh NOHSATUSMU: CUMMETpPUS B IMPOCTPAHCTBE; LEHTP, OCh M IIOCKOCTh
CUMMETPHUU; UEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekatb,  mpeoOpa3oBbIBaTh M HHTEPIPETHPOBaTH  HMHPOpPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEeICTaBICHHYIO Ha YePTeKaxX U PUCYHKAX.

[IpumensaTs reomeTpuyeckue (akTbl ISl pPELIEHUS CTEPEOMETPUUYECKUX 3ajad,
MIpeIoIaraloIuX HECKOJIbKO IIAaroB PEUICHUs], €CIM yCIOBUS MPUMEHEHUS 3a/1aHbl B IBHOM
dbopwme.

[IpumensTH MpOCTEiilIre NporpaMMHbBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IPY PELIEHUN CTEPEOMETPUUECKUX 3aau.

[IpuBonuTe mHpHUMEpHl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B NPUPOJIE M >KU3HH,
pacrno3HaBaTh NPOSIBICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpuMeHsTH MoJlydeHHbIE 3HaHUS HAa PAKTHKE: aHAJM3UPOBATh peajbHble CUTyallud U
IPUMEHATh M3YUYEHHbIE IIOHATUSA B IpOIecce IIOMCKA PEUIEHHs MaTeMaTHYeCKH
c(OpMyIMPOBAHHOW MPOOJIEMBI, MOIEIUPOBATh PEANIbHBIE CUTYAllMH Ha S3bIKE I'€OMETPHH,
HCCIIEI0BaTh IIOCTPOCHHBIE MOJIENH C UCIIOJIb30BaHUEM I'€OMETPHUUECKUX MOHATHI U TEOpEM,
anmapara aiureOpbl; pelaTh MPaKTHYECKUE 3a/auyd, CBSI3aHHBIE C HAaXOXKICHUEM
reOMETPHYECKUX BEITUUYUH.
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OnepupoBaTh  MOHATHSAMM:  LWIMHApPUYECKAss  IOBEPXHOCTb,  0OOpasyrolue
WINHAPUYECKOM TOBEPXHOCTH; IIMIIMHAP; KOHHMYECKas IIOBEPXHOCTh, OOpasylolme
KOHHUYECKOW MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacrio3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).

OOBSACHATH CrIOCOOBI MOYYSHHS TEJl BPALICHUS.

KnaccuguupoBars B3auMHOE PacnoiOkKeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh NOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJI0H, OCHOBAHHUE IIAPOBOTI'0 CJIOS], BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeraucnsate 00bEMBI M TUIOIIATU TTOBEPXHOCTEH TN BpAIICHUS, TEOMETPUUCCKUX TEIl C
MIpUMEHEHHEM (HOPMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIMCAaHHBIA B chepy U ONUCAHHBIM OKOJIO
cdepsr; chepa, BnrcaHHasi B MHOTOTPAHHUK HITH TEJIO BPAIICHUSI.

BBIUUCIATE COOTHOMICHHUS MEXAY IUIOMIAIIMU ITOBEPXHOCTEH M 00BEMaMHU TOAOOHBIX
TeNl.

N300pakaTh u3ydaemble (QUTYpHl OT PYKH M C MPUMEHEHHEM IMPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BbIMONHATE (BBIHOCHBIC) MJIOCKHAE YEPTEXKH U3 PHUCYHKOB MPOCTHIX 00BEMHBIX QHUTYP:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAILICHHS.

W3Bnekars, UHTEPIIPETUPOBaTL U IpeoOpa3oBbIBaTh  HMHQPOpPMALHMIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BrInonHsATe NEWCTBHUS CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W YMHOXKECHUS
BEKTOpa Ha YUCII0, 00BACHATh, KAKUMH CBOMCTBAMH OHHU 00JIaJIaI0T.

[IpumeHsTH NpaBUiIO NapasuieIenunesa.

OnepupoBaTh MOHATUSAMU: JE€KapTOBBl KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJ MEXAY BEKTOpaMHU, CKaIspPHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxoguts cyMMy BEKTOpPOB M TNPOM3BEIEHHE BEKTOpAa HAa YHCIO, Yrojl MexXay
BEKTOpPaMHM, CKaJSIPHOE IMPOU3BEACHUE, PAcKiIa/bIBaTh BEKTOP IO JBYM HEKOJIMHEAPHBIM
BEKTOPaM.

3aaBath IIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOPUHAT.

[IpumensaTs reomeTpuyeckue (akTbl ISl pPELIEHUS CTEPEOMETPUUYECKUX 3ajad,
MIpeIoJIaraloIuX HECKOJIbKO IIAroB PEUIeHMUs], €CJIU YCIOBHS MPUMEHEHUS 3a/1aHbl B IBHOUN
dbopwme.

Pemarp mpocreilinmime reoMeTpuMyeckHe 3aJadyd  Ha [PUMEHEHHE BEKTOPHO-
KOOPJIUHATHOT'O METO/1a.

Pemarp 3amaum Ha [10Ka3aTeabCTBO MAaTEMaTHYECKHX OTHOIIEHMH W HaXOXKJIEHHE
reOMETPUUYECKUX BEJIMYMH 110 00pa3iiaM Wi aJropuT™MaM, IPUMEHSs U3BECTHbBIE METOIbI IPU
pElIeHN CTaHAaPTHBIX MaTeMaTHYECKHUX 3a]1a4.

[IpumensTh mpOCTEiiire NporpaMMHbBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IPU PELIEHUN CTEPEOMETPUUECKUX 3aau.

[IpuBomuTe mHpUMeEpsl MaTEeMaTHUYECKHUX 3aKOHOMEPHOCTEH B NPUPOJIE M >KU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTHh MOTydYeHHbIE 3HAaHUS HAa MPAKTHKE: aHATU3UPOBATh pealbHbIE CUTYallUd U
NPUMEHITh M3yUYEHHBIE TMOHATUS B TMpoIlecce TIOUCKAa pEIICHHUS MaTeMaTH4YeCKH
chOopMyJIMPOBAHHOMN MPOOJIEMBI, MOJIEIUPOBATh PEANbHBIE CUTYallUd Ha S3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOEHHBIE MOJIENIU C MCIIOIb30BAaHHUEM T'€OMETPUUYECKUX MOHSATUH U TEOpEM,
anmapata aireOppl; pemiatb MpakTUYECKUe 3a7ayud, CBS3aHHBIE C HAaXOXICHHEM
reOMETPUYECKUX BETUUHH.



TEMATHYECKOE INTAHUPOBAHMUE
10 KUIACC

Ne

HaunmenoBaHmue pa3aeioB

KoanuecTBo 4acoB

DJIeKTpPOHHbIe (LM (pOBbIE)

n/n H TEM IIPpOrpaMmMmbl Bceero KOHTPOJ’IBHLIG paﬁoT],[ 06pa30BaTeJ’ILHLIe PeCYypChI
1 BBenenue B crepeomMeTpuio 6 1
[IpsiMbIe 1 IIOCKOCTH B
2 HPOCTPAHCTBE. 19 2 https://resh.edu.ru/ https://onlinetestpad.com/
[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH
I1
3 epHeHﬂHKyMpHOCTE 5 0 https://resh.edu.ru/ https://mathege.ru/
MNPSIMBIX U TIOCKOCTEMN
y e
4 [JIbI MEXKTY TIPSMBIMHA U 12 1
IJIOCKOCTSIMU
MHoOrorpaHHUKH 14 https://onlinetestpad.com/ https://infourok.ru/
OO6BEMBI MHOTOI'paHHUKOB 8 0 https://onlinetestpad.com/
7 IToBTOpEHHUE: ceueHusl, 4 1
PacCTOSHUSA U YIJIbI
OBHIEE KOJIMYECTBO YACOB 68 6
110 ITPOT'PAMME



https://resh.edu.ru/
https://onlinetestpad.com/
https://resh.edu.ru/
https://mathege.ru/
https://onlinetestpad.com/
https://infourok.ru/
https://onlinetestpad.com/

11 KUIIACC

HaumenoBanue
Ne

pa3aesioB U TeM
n/n

NPOrpamMmbl

KoaudecTBO 4acoB

Bcero

KonTpoJsbHbie padoThl

JuiekTpoHHbBIE (IU(POBBIE) 00pa3oBaTeIbHbIE
pecypcbl

Tena BpaieHus

12

OO0BEMBI TEN

BekTops! n
3 KOOPJIMHATHI B
MIPOCTPAHCTBE

10

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3anus

3HAHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




INOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosanuyecrBo yacos
Ne n/m Tema ypoka Jdara uzydyenus
Bcero KonTpoJsbHbie padoTsl
1 ITpenmer crepeomeTpum.
AKCHOMBI CTEpEOMETPUH 1
5 Hexotopsle cnencteus us
aKCHOM .
3 Hexotopsle cnencteus us
aKCHOM .
4 Pemenne 3amau,
MOBTOPEHHE TEOPUU 1
5 Pemenne 3amau,
MOBTOPEHHE TEOPUHN 1
6 Konrponbnas padora Ne 1 1 1
7 [TapanenpHble MpsIMBIE B
IIPOCTPAHCTBE L
8 [TapayutenbHOCTB Tpex
IPSIMBIX .
9 [TapayenpHOCTB Tpex
MPSIMBIX .
10 [TapajuieabHOCTB IPSIMON U
IJIOCKOCTH .
11 Pemenne 3amau, 1




IMOBTOPCHHUEC TCOPUHN

12 CxpemmBaronecs mpsmble

13 CxpemmBaronecs mpsmblie

14 VYIu1bl ¢ COHANPABICHHBIMU
CTOpPOHAMH

15 Yroa Mexay npsMbIMu

16 KoHntponbhas pabora Ne 2

17 [TapayienpHbIe INIOCKOCTH

18 CaolicTBa napamieabHbIX
IIJIOCKOCTEN

19 CBoiicTBa napajyieabHbIX
IJIOCKOCTEN

20 Terparnp

21 [Tapannenenunes

29 3aaun Ha OCTPOCHUE
CeYeHU I

93 3aaun Ha TOCTPOCHUE
CEeYCHUN

24 Pemenne 3amau,
MOBTOPEHHE TEOPUH

25 Kontponbnas padora Ne 3

26 [leprieH UKy IsIpHBIE
MIPSIMBIE B TIPOCTPAHCTBE

27 [TapamienpHble MpSIMBIE,




NEPIEHIUKYIISIPHBIE K
IUIOCKOCTH

28

IIpuznax
NEPIEHAUKYISIPHOCTH
MPSMON U INIOCKOCTH

29

Teopema o mpsimMoi
NEPIEHAUKYISIPHON K
IIJIOCKOCTH

30

Teopema o npsmoi
MEPIIeHIUKYISIPHON K
IJIOCKOCTH

31

[Tepniengukynsip u
HAKJIOHHBIE: PACCTOSHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTositHue OT MPAMOU 110
IUIOCKOCTH

32

Ilepnenguxkymnsap u
HAKJIOHHBIC: PACCTOSHUE OT
TOYKH OO0 IINIOCKOCTH,
paccTositHue OT MPAMOU 110
IUIOCKOCTH

33

Teopema o Tpex
HNEePIEHIUKYIIApaX

34

Teopema o Tpex
NEPIIEHUKYIIApax

35

Yron mexay npsamMon u




INIJIOCKOCTBIO

36 Pemenue 3amau 1

37 Pemenue 3amau 1

38 JIByrpaHHbIi yron 1

39 JIByrpaHHBIN yrou 1
[Tpuznak

40 NEPIEeHIUKYISPHOCTU ABYX 1
MJIOCKOCTEH

41 Pemenne 3amau, 1
MTOBTOPEHHUE TCOPHH

42 KonTponbnas padota Ne 4 1

43 [TonsiTHE MHOTOIPaHHHUKA 1

44 IIpusma, momanb 1
MOBEPXHOCTHU MPU3MBI

45 [Tpu3ma, mmomaab 1
MOBEPXHOCTH TIPU3MBI

16 [Tpusma, mmomaab 1
MOBEPXHOCTH TIPU3MBI

47 [Mupamua, miomags 1
MOBEPXHOCTH TTHUPAMUJIBI

48 [Mupamua, momags 1
MOBEPXHOCTH MHPAMUJIBI

49 [Mupamua, momags L
MOBEPXHOCTU MHPAMUJIBI

50 YceueHHas mupaMuaa 1




ol VYceuennas nupamua 1

59 [TonsiTHE MPaBUIBLHOTO 1
MHOTOTpaHHHKA

53 [TonsiTHE MPaBUIBLHOTO 1
MHOTOTPaHHHKA

54 Pemenne 3amauq, 1
HOBTOPEHUE TEOPHU

55 Pemenne 3amau, 1
MIOBTOPEHHE TEOPHH

56 Konrponsnas padora Ne 5 1
[Tonsitue 06béMa. OOBEM

57 PSIMOYTOJIBHOTO 1
napaJuleenueaa
[TonsiTue 06BEMa. O6beM

58 IPSIMOYTOJIBHOTO 1
napaJsenenuneaa
[TousiTue 06BEMa. O6beM

59 IPSIMOYTOJIBHOTO 1
napaJsenenuneaa

60 O0BEM psIMON TIPU3MEI 1

61 O0BEM psIMON TIPU3MEI 1

62 O06BEM npsMOi IPU3MBI 1

63 O0bem nmupamMuIbI 1

64 O0bem nmupamMuIbI 1

65 [ToBTOpenue, 060061IIeHNE 1




cUCcTeMaTu3alys 3HaHuH.
ITocTpoeHue ceueHui B
MHOTOTPaHHUKE

66

[ToBTOpenue, 0600IIEHNE
CcUCTEMaTU3alus 3HAaHUM.
Brruucnenue paccrosHu:
MEXIY ABYMS TOYKaMHU, OT
TOYKH /10 PSIMOH, OT
TOYKH 0 IIIOCKOCTH,
MEXTY
CKpEIIMBAIOIUMUCS
IPSIMBIMH

67

HroroBasi KOHTPOJIbHAS
pabota

68

[ToBTOpenue, o6o0IIeHNE
CHCTeMaTH3allns 3HaHUH.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KUIIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KoHnTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4eHust

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHtp,
pamuyc, 1uamerp;
IUIOINA/b TOBEPXHOCTH
chepnl

Bzaumnoe
pacrnosioxeHue cepsl u
IJIOCKOCTH;
KacaTenbHasl MI0CKOCTh
K cepe; mIomaab
cdepsl

N300paxkenue cgepsl,
Iapa Ha TIOCKOCTH.
Ceuenus mapa

Hunuuapuueckas
MOBEPXHOCTb,
oOpa3yromiue
HWIMHAPUYECKON
MMOBEPXHOCTH, OCh
UWIMHIPUYECKON
MMOBEPXHOCTH

[{unuHAp: OCHOBaHUA U




0OOKOBasl MOBEPXHOCTb,
o0Opa3syro1as 1 oChb;
IoIaas OOKOBOH 1
TIOJTHOHM TTOBEPXHOCTH

N3o00paxeHnue
LUIUHAPA Ha
IUIOCKOCTH. Pa3BEpTKa
uunuHApa. CeueHus
HUAJIUHAPA
(TUTOCKOCTHIO,
napajuieIbHON Uin
NEePHEHIUKYIISIPHONU OCH
HUAJTUHIPA)

Konnueckas
MTOBEPXHOCTb,
obpasyromue
KOHWYECKOM
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTHU

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yromnas
U OCb; TJIOIA/Ib
OOKOBOM U MOJTHOMN
MOBEPXHOCTHU

VY ceu€HHBbI KOHYC:
o0pa3yroIire U BhICOTa;




OCHOBAHHUSA U OOKOBAs
IIOBEPXHOCTH

10

N300paxeHue Konyca
HAa IJIOCKOCTH.
Pa3eéprka konyca.
CeueHust KOHyca
(TUTOCKOCTEIO,
napasieIbHON
OCHOBAHHUIO, U
IUIOCKOCTBIO,
MPOXOJIAIIEH uepe3
BEPILUHY)

11

KomOunanus ten
BpallleHus U
MHOTOTPaHHUKOB

12

MHoOrorpassuxk,
OIMCAHHBIN OKOJIO
cdepsl; chepa,
BIIMCaHHAas B
MHOTOTPaHHUK WU B
TEJIO BpallleHus

13

[Mousitne 06 00BLEME.
OCHOBHBIE CBOMCTBA
00BEMOB Tenl

14

O0BéM MIHHIIPA,
KOHyca




15

O0béM mapa u
wionaab chepsl

16

I[MTonoOusbIe TeNa B
MIPOCTPAHCTBE.
COOTHOILIEHUS MEKTY
ILJIOIIAASIMU
MMOBEPXHOCTEM,
00BEMaMHU ITOTO0HBIX
TeN

17

KonTponbhas padota no
temaM "Tena
BpaieHus" u "OO0beMbl

n

TCJI

18

BekTop Ha miiockocTu U
B IIPOCTPAHCTBE

19

CnoxeHue u
BBIYHUTAHUC BeKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YHUCIIO0

21

Pa3noxeHne BekTopa 1o
TpEM HEKOMILJIaHAPHBIM
BekTopaM. [IpaBuio
napajenenunesa

22

Pemenune 3amau,
CBSI3aHHBIX C
MIPUMEHEHUEM MPABUIT




JIEHCTBUM C BEKTOPAMHU

23

[IpsamoyronbHas
CUCTEMA KOOPJMHAT B
IIPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimue 3anauu B
KOOpJIMHATAX

24

Yron mexny
BekTopamu. CkayisspHOe
IPOM3BEACHUE
BEKTOPOB

25

Beruncnenue yrios
MEXK]ly IPSMBIMH 1
TJIOCKOCTSIMU

26

KoopannatHo-
BEKTOPHBIN METOJI ITPH
pemeHnn
r€OMETPUUYECKHX 3a/1a4

27

KonTponbnas pabota no
teme "BexTopsl u
KOOpJMHATHI B
npocTpaHcTae”

28

IToBTOpEHME,
000011IEHE U
CUCTEeMaTH3aIHs
3HaHU. OCHOBHBIE




burypsi, GpaxTsl,
TEOPEMBI Kypca

IIaHUMECTPUHU

29

IToBTOpEHME,
o0o0mieHue u
CUCTEMAaTH3aIIH
3HaHul. OCHOBHBIE
burypsl, GpaxTsl,
TEOpEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpEHHE,
0000111EHHE U
CHCTEeMaTH3aIus
3HaHUU. 3agaun
TJIAHUMETPUHU U METOTBI
WX peIIeHUs

31

IToBTOpEHME,
00001IeHHE U
CUCTCMaTHu3aluusa
3HAHUH. 3agaun
HJ'IaHI/IMeTpI/II/I U MECTObI
UX pelleHus

32

IToBTOpEHME,
000011IEHE N
CHCTEMAaTH3allHs
3HaHuii. OCHOBHEIC

burypsl, GpaxTsl,




TEOpEMBI Kypca
CTepEOMETPUH

33

Nrtorosas KOHTpOJIbHAS
pabora

34

[ToBTOpEHME,
000011IeHE U
CHCTEMAaTH3allHs
3HAHHUHI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

I'eometpus. 10-11 xmaccrl: yueOHHK 17151 001I€00pa30BaTEIBHBIX OpraHU3aIuii: 0a30BbIi U
npo¢wmibhelii yposuu / JI.C. Aranacsan, B.®. byry3os, C.b. Kagomiies u ap. — 5-e uzn. — M.

: [IpocBemienue, 2018. — 255 c.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

I'eomerpust. 10-11 knacesl: yueOHHK /17151 00111€00pa30BaTeIbHbIX YUPEXKAeHUI: 0a30BbIN U
npoduneHselii ypoBuu / JI.C. Atanacsan, B.®. byty30B u np. — 5-¢ u3g. — M. :
[Ipocsemenue, 2018. — 255 c.

['eomerpus. 7-9 knacchl: yueOHUK 1711 001eo0pa3zoBaTenbHbIX yupexaenuit / JI.C.
AtanacsH, B.®. byty3oB u ap. — 8-e uzn. — M. : [IpocBemienue, 2018. — 383 c.

b.I'. 3uB. /lugakTndeckre MaTepHUabl 0 FTEOMETPHUHU.

B.® Byty3os, }0.A. I'nazkos, 1.1 FOnuna. PaGoune Terpanu no reoMeTpuu.

b.I'.3uB u n1p. 3agauu Mo reoMeTpUH.

C.M. Caaksn, B.®. byty3os. U3yuenue reomerpun B 10-11 kiaccax.
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