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MHNOACHUTEJIBHASA 3ATINCKA

Pabouas nporpamma ydueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs il 00y4aromuxcs
10 —11 kmaccoB pa3paboraHa Ha ocHOBe DelepaibHOT0 TOCYJapCTBEHHOTO 00pa3oBaTEIbLHOIO
CTaHJapTa CpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUIA,
MpenbABISEMBIX K MaTeMaTHUYEeCKOMY OOpa30BaHUIO, U TPAIULUN POCCHICKOro 0Opa30BaHUS.
Peanu3zanuss  mporpaMMbel  oOecneunMBaeT  OBJIAJCHME  KIIOYEBBIMM  KOMIETEHLUSIMH,
COCTABJIIOIIMMH OCHOBY JUIsI CaMOPA3BUTUSI M HENPEPBIBHOTO 00pa30BaHMA, IEIOCTHOCTh
O6IJ_ICKyJIBTypHOFO, JIMYHOCTHOT'O M IMO3HABATCIBHOI'O pa3BUTHUA JIMYHOCTH O6y‘IaIOH_[I/IXCSI.

HEJA U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTo Kypca Te€OMETpUHM Ha YpOBHE CpeJHEro oOIero oodpa3oBaHus
00ycJIOBJIeHa MPAaKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M MPEIMETHBIX pe3yJbTaToB
0o0y4eHHs T€OMETPUH B HAINPABIIEHUU JIMYHOCTHOTO Pa3BUTHUs 0Oydarommxcsi, GOopMUpOBaHUS
(YyHKIIMOHATBHOM MAaTeMaTH4eCKOW TIpaMOTHOCTH, HM3yY€HHUS APYTUX Y4YEOHBIX UCIUIUIMH.
PazButue y oOywaromuxcs NpaBWIBHBIX MPEACTABICHUNH O CYHIHOCTH M MPOUCXOXKICHUH
TreOMETPUYECKUX aOCTpaKUUii, COOTHOICHUH PEabHOTO U HICATBHOT0, XapaKTepe OTPAKCHHS
MaTE€MaTHYECKOW HAayKOM SIBJICHUH M MPOLECCOB PEAIBHOIO MHPA, MECTE TEOMETPUU B CUCTEME
HAyK W pOJIW MAaTeMaTUYeCKOr0 MOJEIMPOBAHUS B HAYyYHOM I[IO3HAHUM U B IMpPaAKTHKE
crocoOCTByeT (OPMHPOBAHMIO HAYYHOI'O MHUPOBO33PEHUS YYAIIMXCS, a TakXKe KauyecTB
MBILLUIEHHS], HEOOXOJUMBIX JJIS alaliTallii B COBPEMEHHOM OOLIECTBE.

l'eomerpust siBisiercst ogHUM U3 0a30BBIX IPEAMETOB HAa YPOBHE CPEIHEro OOILEero
o0Opa3oBaHMs, TaK Kak OOeCHeuyrBaeT BO3MOXKHOCTh M3YUEHHs KaK IUCIMIUIUH €CTECTBEHHO-
HAy4YHOW HaIIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIIeHHE, (HOpMUpYyEeMOe MpH H3YyYCHHH OOYYarOIIUMHCS HOHSATHIHBIX
OCHOB T€OMETPUM M TIOCTPOCHUM IEMOYKH JIOTMUECKUX YTBEPKACHUH B XOJIe pEeIleHUs
reOMETPUUYECKUX 3aJlay, YMEHHE BBIABUTAaTh M OINPOBEPraTb TUIOTE3bl HEMOCPEICTBEHHO
UCIIOJB3YIOTCS NPU PEIICHHUH 33Jad €CTECTBEHHO-HAyYHOIO LHMKJIA, B YAaCTHOCTH M3 Kypca
¢busuky.

YMeHue OpHUEeHTUPOBAThCS B MPOCTPAHCTBE MIPAaeT CYLIECTBEHHYIO pOJIb BO BCEX
o0jacTsx AesTenbHOCTH 4YeloBeka. OpHeHTalus 4eloBeKa BO BPEMEHHU M IPOCTPAHCTBE —
HEOOXOJIMMOE YCIIOBHE €ro COLMaJIbHOro ObITHS, (hopMa OTpaKEHUS OKPYXKAlOIEro MHupa,
YyCIOBHE  YCHEIIHOTO TIO3HAaHUS M aKTHUBHOTO  MpeoOpa3oBaHMsA  JACWCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3aMu 0OBEANHSIET pa3Hble BUABI yUeOHOU U TPYJOBOM
NEeSITeNIbHOCTH, SBIIETCS OJHUM U3 MPOPECCHOHATBHO BAa)KHBIX KAauecTB, MOSTOMY aKTyaslbHa
3ama4a (OPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUIEHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPAaKTHYECKOU
JESTEIbHOCTH 110 MHOTMM HaIlPaBJICHHUSM.

[lens ocBOeHUS MporpaMMbl yaeOHOTO Kypca «I'eoMeTpus» Ha 6a30BOM ypPOBHE OOyUCHHS
— o0mieoOpaszoBarenbHOE U OOIIEKYJIBTYPHOE pPa3BUTHE OOyYalOUIMXCs depe3 obOecredeHue
BO3MOXHOCTH MPUOOPETEHUSI U UCIIOJIB30BAHUS CUCTEMAaTHUYECKUX I'€OMETPUYECKUX 3HAHUHM U
JeicTBUM, crienn(UUHBIX TEOMETPUH, BOZMOKHOCTH YCIIELITHOTO MPOI0JIKEHUST 00pa30BaHUs 1O
CHEIHMAIbHOCTSIM, HE CBA3aHHBIM C MIPUKJIAJHBIM HCIIOJIb30BAHUEM [€OMETPHH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YPOBHE MpeJHA3HAYeHA JUIsl OOYyYaroluxcs
CpGIIHCfI IIKOJIBI, HE€ HUCIIBITBIBABIINX 3HAYUTCIBbHBIX 3any,Z[H€HI/II71 Ha YPOBHC OCHOBHOI'O
obmiero obpazoBanus. Takum oOpa3om, oOydarompecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOWTH
o0IIe MaTeMaTHYECKUE YMEHHUsI, CBS3aHHBIC CO CIEIU(PUKON T€OMETPHH U HEOOXOAUMBIC IS
KHU3HH B COBpeMEHHOM oO1iecTBe. Kpome 3TOro, oHM UMEIOT BO3MOKHOCTh U3yUUTh T'€OMETPHUIO
Oosee rIyOOKO, €ClIM B JallbHEHIIEM BO3ZHUKHET HEOOXOAUMOCTh B TEOMETPUUECKUX 3HAHUSIX B
npodeccrnoHaNbHOM e TENbHOCTH.

JIOCTIDKEHHE TIeNT OCBOCHUS MPOTPaMMBbl 00ECIIEYHBACTCS PEIICHHEM COOTBETCTBYIOIINX
3anay. [IpuopureTHRIMU 3a1a4amMu ocBoeHUs Kypca «['eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sBISIOTCS:

e (opMupoBaHHME NPEACTABICHUS O TEOMETPHUHM KaK YacTh MHPOBOH KyJbTYpbl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE TMpEACTABICHUS O MHOTOTPAHHMKAX U TeJaX BpalleHUS Kak o
BaXXHEUIIINX MaTeMaTHYECKUX MOZCIIAX, MO3BOJAIOINIUX OIMHCBIBATE U U3Yy4YaTh Pa3HbIC
SIBIICHHSI OKPY’KaIOIIETO MUPA;

e (¢dopMHpOBaHHE YMEHHS pacCIllO3HABaTh Ha 4YEpTEkKaxX, MOJETSAX U B pEaJTbHOM MHpPE
MHOTOTPaHHHMKH U TeJla BpaIllCHUS;

e OBJIQJICHWE METOAaMH pEUICHHWs 3aJa4 Ha T[OCTPOCHHS Ha H300paKEeHUIX
POCTPAHCTBEHHBIX (UTYD;

e (opMupOoBaHHE YMEHUS ONEPUPOBATh OCHOBHBIMHU IMOHSTHSMH O MHOTOTPAHHUKAX U
TeJIaX BpAIllEHHUs] U UX OCHOBHBIMH CBOMCTBaMHU;

e OBJIQJICHUE aJNTOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3ajad; (OPMHPOBAHUEC YMEHUS
NPOBOJAUTHL  HECJIOXHBIE  JOKa3aTellbHbIE  PAcCCYXKIACHHsT B  XOJA€  peIleHUus
CTEPEOMETPUYECKUX 3a/1a4 U 33/1a4 C IPAKTUIECKUM COJICPKAHUEM;

® pa3BUTHE MHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH  0Oydarommxcs,
IIO3HaBaTEILHOU AKTUBHOCTH, UCCJICIOBATCIIbCKUX yMeHI/II\/JI, KPUTHYHOCTH MBIIIJICHHAA

e (opmupoBanue (HYHKIMOHAIBLHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH: yMCHHE
Pacrio3HaBaTh MPOABJICHUA TCOMETPUUCCKUX HOHHTHﬁ, 00BEKTOB U SaKOHOMepHOCTefI B
peaTbHBIX JKU3HEHHBIX CUTYallUsIX W MPHU W3YYCHUH JPYTHX Y4YEOHBIX TPEIMETOB,
NPOSIBJICHUSI 3aBUCUMOCTCH M 3aKOHOMEPHOCTEH, (OpMYIMpPOBATh WX HA S3bIKE
reoMeTprun n CcO31aBaTh TCOMCTPHUUICCKUC MOACIN, NPpUMCHATH OCBOCHHBIN
FGOMeTpI/ILIeCKI/Iﬁ amnmnapar [ pCHICHUA  [MPAKTHUKO-OPUCHTHUPOBAHHBIX  3a4a4,
UHTEPIPETHPOBATH U OIICHUBATH TOJYYCHHBIC PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUN

B HadaJlICc €ro MU3YyUCHHUA 3aJa4, pCIIacMbIX Ha YPOBHC HWHTYWTHUBHOI'O IIO3HAHUA, H
onpeAcnéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TNPOTEKaHUE WHTYUTHUBHBIX
IPOIIECCOB, MOTUBUPYET K JAJIIbHEHIIIEMY U3yUEHUIO MPEIMETA.

[Ipennourenne oTHAéTCs HArISAIHO-KOHCTPYKTUBHOMY METOAYy OOYy4YeHHs, TO €CTh
TCOPCTUUCCKHUEC 3HAHUA HUMCKOT B CBOCH OCHOBE YYBCTBCHHOCTD HpeI[MeTHO-HpaKTI/IqGCKOﬁ
OCATCIIBHOCTH. Pa3Butue IMPOCTPAHCTBCHHBIX Hpe}ICTaBHeHI/Iﬁ Yy y4dJamuxcsa B KypcCe
CTEPEOMETPUH MIPOBOJUTCS 3a CUET PEIICHHs 3a7]ad Ha CO3/IaHUe POCTPAHCTBEHHBIX 00pa3oB U
3a/lad Ha OINEPUPOBAaHHE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OTIOPOH Ha HATJIATHOCTH, @ OTIEPHPOBAHNE 00Pa30M — B YCIOBHUSAX OTBJICUEHHS OT HATJISAHOCTH,
MBICJICHHOTO U3MEHEHHSI €r0 HCXOTHOTO COAEPIKaHusI.



OcHoBHblE conepkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpaHHukmn», «lIpsiMbple U IIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpameHus», « BekTopsl u
KOOpJUHATHI B TpocTpaHcTBe». DopMupoBaHHe TOTHYECKUX YMEHUH pacipeieseTcs] He TOJIbKO
[0 COJAEP)KaTeNIbHBIM JIMHUAM, HO M N0 rojaM oOydyeHHs Ha YPOBHE CpEIHEero oOIlero
o0Opa3oBaHusl.

Conepxxanue o00pa3oBaHMS, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboyeil mporpamMmsbl, pacpeIeIEHHBIM 10 TofaM 00y4YeHHsl, CTPYKTYPHUPOBAHO TaKUM 00pa3om,
YTOObl  OBJAJIEHUE TIEOMETPUYECKMMU MOHATUSMHM M HaBbIKAMHM  OCYLIECTBISUIOCH
IOCJIEIOBATEIbHO U IIOCTYNATENbHO, C COOJIIOJICHMEM NPHUHIMIA [PEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHHUS BKITIOYAINCH B OOIIYIO CUCTEMY T€OMETPUUYECKUX MPECTaBICHUN 00yUYaromuXCs,
paciupsis ¥ yriryossis e€, o0pasys IpoYHble MHOYKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha uzyuenue reomerpuun orBoauTcs 2 yaca B Henento B 10 kinacce u 1 yac B Henento B 11
KJIacce, BCEro 3a ABa roja o0ydeHus - 102 yaeOHbIX yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IIOCKOCTH B POCTPAHCTBE

OcHoBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsiMasi, INIOCKOCTb, TpocTpaHcTBO. [lonsTre
00 aKCMOMAaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U CIICJICTBUS U3 HUX.

B3aumHoe pacrnosioskeHue mpsiMbIX B MPOCTPAHCTBE: IMEePeceKarolnecs, napauiebHble U
CKpemuBawmuecss npsaMmbsle. llapannenbHOCTh MNPSMBIX M IMJIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble OpsIMble B IMPOCTPAHCTBE; MAPAIETBHOCTh TPEX MPSIMBIX; MMAPATUICIbHOCTh
OpsIMOMl M TUJIOCKOCTH. YTJBl C COHANPAaBICHHBIMU CTOPOHAMH; YTOJI MEXIY MpSIMBIMH B
npoctpaHcTBe. [lapamnenbHOCTh  IJIOCKOCTEW:  MapajyiedbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHBIX TuIocKocTei. [IpocTeiime mpocTpaHCTBEHHbBIE (PUTYPHI HA TIOCKOCTHU: TETPadp,
KyO, mapajuieNenumne/; MoCTPOSHHE CEYCHHIA.

[leprieHAUKYASIPHOCTh TPSMOM M IJIOCKOCTH:  MEPIEHAUKYJSIPHBIE TMpsSMbIE B
MPOCTPAHCTBE, TMPSMbIE TMapajuIeIbHbIE W TEPIEHAUKYJIAPHbIE K TUIOCKOCTH, TPHU3HAK
NEPHEHANKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O MpAMOW NEpPHEHAUKYISIPHON
IJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJd MEXKIY HPSIMOM U IJIOCKOCTBIO; JABYTPaHHBIM Yyro,
JUHEHHBIN yrojl AByrpaHHoro yria. llepneHaukyisip U HaKJIOHHBIC: PACCTOSHHE OT TOYKU O
IJIOCKOCTH, PAacCTOSIHUE OT MPSIMOM 10 TUIOCKOCTH, MPOEKIUs (GHUTypsl Ha TIJIOCKOCTD.
[lepneHaAuKyISIPHOCTD TUIOCKOCTEW: MPU3HAK MEPIEHAUKYISIPHOCTH ABYX IUlocKocTel. Teopema
0 TPEX MEePIEeHIUKYIIApaXx.

MHOrorpaHHUKHU

[lonsaTe MHOTOTpaHHWKA, OCHOBHBIE OJJIEMEHTHl MHOTOTPAaHHWKA, BBIMYKJIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOIpaHHMKA. [Ipu3ma: n-yroiapHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsMasi U HAKJIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS TIOBEPXHOCTH MPHU3MBIL.
[Tapamnenenunen, npsAaMOyroJbHbIN Napajuielienue] U ero cBoicrea. [lupamuaa: n-yroiapHas
nupamMuia, TpPaHW W OCHOBAaHHWE NHUpaMubl; OOKOBas W TMOJHAs IOBEPXHOCTb MHUPAMUJIBL;
NpaBUbHAsl W YCEUEHHas IupamMuja. OJEMEHTbl Npu3Mbl M nupaMmuibl. [IpaBuiibHbIE
MHOTOIPAHHUKHU: MOHATHE MPABUJIBHOTO MHOTOIPAHHMKA; MPAaBUIIbHAS NMPU3Ma U NpaBUIbHAs
NUpaMu/a; MPaBUIbHASL TPEYTOJIbHAS MUPAMUIa ¥ IPABHIBHBIN TeTpadap; Ky0. [IpeacraBienue
0 TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadap, HoaeKa’ap W wukocadap. CeueHus NpPuU3MBI U
NUpamMupbl.

CummeTpusi B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSMOM, IIOCKOCTH.
DJIeMEHThl CHAMMETPHUH B TUpaMuaax, napauienenuneaax, npaBuiIbHbIX MHOIOTPaHHUKAX.

Brruncnenue »neMeHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yrisl. [lmomans 00koBOM
MOBEPXHOCTH M TMOJIHOW TMOBEPXHOCTH NPSIMOM MPU3MBI, IUIONIAJb OCHOBAaHMM, Teopema o
OOKOBOH MOBEPXHOCTH NpAMON mpu3Mbl. [lnomane OGOKOBOM MOBEPXHOCTH M TMOBEPXHOCTHU
NpaBWIBHON MUpPaMUAbI, TeOpeMa O IUlomaau ycedéHHo mnupamuabl. [lonarue o6 oOBbEMme.
O06bEM upamMuIbl, IPU3MBL.

[TonoGubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXIY IUIOMIAASMU TTOBEPXHOCTEH,
00BEMaMHU ITOTOOHBIX TE.

11 KJIACC

Tesa BpanieHus



Hunuuapuyeckass TMOBEPXHOCTb, O0pasylollue LWIMHAPUYECKOH TIOBEPXHOCTH, OCh
LWINHIpUYECKON noBepxHocTU. L{unuHap: ocHoBaHMs M OOKOBasi IOBEPXHOCTh, 0Opasyrouias u
0Cb; IJIOLIAb OOKOBOW U MOJHON MOBEPXHOCTH.

Konuueckasi moBepXHOCTb, 00pasyloniye KOHUYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMYECKOW moBepxHOcTH. KoHyc: OcHOBaHMe M BepLIMHA, OOpasyromias M OCh; IUIOLIA/lb
OOKOBOW M TIOJTHON TMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyloliyde W BBICOTA; OCHOBAaHHS U
OO0KOBas MOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IuUaMeTp; IUIOHIa[b NOBEpXHOCTH cdepbl. Bzammuoe
pacrnosioxxeHue chepbl M IIIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; MmIoaas cQepsl.

N300pakenne Ten BpaleHUs Ha MII0CKOCTH. Pa3BépTka MIIMHApPA U KOHYyCA.

KomOunanuu Ten BpalieHuss ¥ MHOTOTPAaHHMKOB. MHOTOTrpaHHHK, OMHUCAHHBIM OKOJIO
cdepsl; cdepa, BMcaHHAs B MHOTOTPAHHUK, UM TEJIO BPAIllCHUS.

[Tonstne 06 o0béme. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJIBHOTO Tapaiienenunena u cieactsus uz He€. O0bEM mwmHIpa, kKoHyca. OO0BEM
niapa v miomass chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXKAY IUIOMIAISMHU TOBEPXHOCTEH,
0o0BEMamMu MOAOOHBIX TETI.

Ceuenuss nwiMHapa (MapajuieibHO W NEPHEHAMKYJSPHO OCH), CEYEHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U IPOXOsIlEe Yepe3 BEPIINHY ), CEUSHUs LIapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty u B mpocTpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha 4uciio. PasnoxkeHue BekTopa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napajuienenunena. Pemenue 3aiay, CBSI3aHHBIX ¢ IPUMEHEHUEM IPaBUII IEHCTBUM C BEKTOPAMHU.
[IpsamoyronbHas cucrema kKoopauHaT B mnpocTpaHcTBe. Koopaunatel BekTopa. Ilpocreiiiine
3a/a4yd B KOOpAMHATax. Yroa Mexay BekTopamu. CKalspHOE NPOU3BEIEHHE BEKTOPOB.
Brruucnenue yrioB Mexay OpsIMBIMH U IJIOCKOCTSIMU. KOOpIMHATHO-BEKTOPHBIM METOA MNpU
peLIeHNH TeOMEeTPUYECKUX 3a/1ay.



INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOrpamMMmbl yueOHOro mnpeamera «MaTemaThkay
XapaKTEepPU3YIOTCS:

I'paxnanckoe BociuTaHue:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKOW TO3UIMM OOydYaromierocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O 4JIEHAa POCCHMCKOro OOIIEeCcTBAa, MPEACTaBIEHUEM O MaTeMaTHUYEeCKHX OCHOBaX
(YHKIIMOHMPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, MTPOLEAYp TPakIaHCKOTO OOIecTBa
(BBIOOPBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJIEUCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKITUSIMH U HA3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTHIO POCCUICKON TPaKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSIIIEMY POCCHUMCKOM MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKCHHUSIM
POCCHIICKMX MAaT€MaTUKOB M POCCUUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCHOJb30BAHUIO ATHUX
TOCTHKEHHUH B IPYTUX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAaHMEM JYXOBHBIX LEHHOCTEH pOCCHUHCKOro Hapoaa; CcPOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEACHUS, CBA3AHHOTO C MPAKTHYECKUM MPUMEHEHUEM
JOCTH)KEHUM HAayKH U JIEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B MOCTPOCHHUE
YCTOWYHBOTO OYIyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKUM  OTHOIIEHWEeM K MHpPY, BKIIOYas OCTETUKY  MaTEeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJad, pEHICHUH, PacCy ACHUN; BOCIPUUMYHUBOCTHIO K
MaTE€MaTUYECKUM aCleKTaM pa3InYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO yMEHHUS NPHUMEHAThH MAaTeMaTHYEeCKHME 3HAHUS B HHTEpecax
310poBOro U Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHKME, COANAHCUPOBAHHBINM PEKUM 3aHATUN U OTAbIXA, peryispHas Guzndeckas
AKTUBHOCTH); (PM3MYECKOTO COBEPIICHCTBOBAHUS, NIPU 3aHATUAX CIIOPTHBHO-030POBUTEIHHON
JeSITENIbHOCTHIO.

TpynoBoe BociuTaHUE:

TOTOBHOCTBIO K TPYJly, OCO3HAHUEM I[EHHOCTU TPYIONIO0US; MHTEPECOM K Pa3IMYHBIM
chepam mpohecCHOHATLHOW ACSITENFHOCTH, CBI3aHHBIM C MAaTEMAaTHUKON U €€ MPHIOKECHUSIMU,
YMEHHEM COBEpILAaTh OCO3HAHHBIN BBHIOOP Oyayiel mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIE TIIJIaHbl; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
caM000pa3oBaHUI0 HA TPOTSHKEHWH BCEW JKM3HM, TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B
pEeLIEHUN TPAKTUYECKUX 3aJ1a4 MaTEMAaTUYECKON HANIPaBICHHOCTH.

JKO0JIOTHYEeCKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIbTYPhl, MOHHMAHUEM BIMSHUS COIHAJIBLHO-
SKOHOMHUYECKHX IPOLIECCOB HA COCTOSIHUE NPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHUEM
I00aNBPHOTO  XapakTepa AKOJOTMYECKUX  MpoOJieM; OpUEHTAalHMel Ha  NPUMEHEHUE
MaTEeMaTUYeCKUX 3HAHUU U1 PEHICHUs 3a/7a4 B 00JIACTH OKPY>KarolIed cpeipbl, MIaHUuPOBaHUS
MOCTYTIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOLIEN CpeIbl.

LleHHOCTH HAYYHOI0 MO3HAHHUA:



c(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTUKH, TOHUMaHHEM MaTeMaTHUYECKOW HayKH Kak cepsl
YEJI0BEUYECKOM NEATENIbHOCTH, ATANOB €€ Pa3BUTH M 3HAYMMOCTH JUIsl Pa3BUTHS LIMBUIN3ALINY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMAaTU4YECKOM KyJIbTYpOM KaK CPEICTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOEKTHYI0 M HCCIEAOBATEIBCKYH JIE€ATEIBHOCTh
VHAMBUYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeaMeTa «MaTteMaTHKay
XapaKTepu3yIOTCs  OBJAJEHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCMEUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCATbHbIMU — PecyIsmUGHbIMU
oelicmeusmu.

1) Yuusepcanvuvie noznasamensusie oeticmsus, obecneuusaiom gopmuposanue 6a306vix
KOCHUMUBHBIX NPOYECCO8 00YUarowuxcsa (0C8oeHue Memooo8 NO3HAHUS OKPYHCAowWe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008AMeNbCKUX onepayull, ymeHul pabomams ¢ uHgopmayuetl).

Ba3oBble JJornueckue neiicTBUA:

® BBUIBIITh M XapaKTEPU30BATh CYIICCTBEHHBIC MPH3HAKK MATEMaTHYECKUX OOBEKTOB,
MOHSATHI, OTHOUICHUH MEXIy MOHATUSAMH; (HOPMYJIUPOBATH OINPEICICHUS MOHITUH;
yCTaHaBJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCH(PHUKAIUN, OCHOBaHHS JJIs1 00001IIeHNs
Y CPaBHEHUS, KPUTEPUH TIPOBOIMMOTO aHAIN3a;

® BOCIPHHHMATH, (POPMYJIHUPOBATh U MPEOOPA3OBHIBATH CYXICHUS: YTBEPIUTEIbHBIC H
OTpUIATEIIbHBIC, SAMHIUYHBIC, YACTHBIC U O0IIUE; YCIOBHEIE;

® BBIABIISATH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M POTUBOPEUHS B (haKTax,
TAHHBIX, HAOMIOACHHUSX W YTBEPKACHHSX; IpEIaratb KPUTEPHH IS BBISBICHUS
3aKOHOMEPHOCTEH M MMPOTHBOPCUHIA;

e JleaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYCHUH, YMO3aKIIFOUCHHUH TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIIFHO JJOKA3aTeIhCTBA MATEMATUIECKUX YTBEPKIACHUN (TIpSMBIC
U OT TPOTUBHOTO), BBICTPAaWBATh AapPryMEHTAIMIO, MPHUBOAWTH TIPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBOIBL;

e BBIOMpaTh CcrocoO perieHus y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BEIOUpaTh HanOoIee MOIXOSAIINNA C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3oBble ucciaenoBarelbLCcKUue NeliCTBHA:

® HCIIOJIB30BAaTh  BONPOCHI  KAaK  HMCCICAOBATEIbCKUH  HHCTPYMEHT  TIO3HAHHS,
(bopMyIHpOBaTH BOMPOCHI, (GPUKCUPYIOIIHE MTPOTHBOPEUHUE, MPOOIIEMY, YCTaHABINBAThH
HUCKOMO€ U JaHHOe, (OPMHUPOBATH THUIOTE3Yy, APTYMEHTHUPOBATH CBOK MO3UIIHIO,
MHEHHE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIA JKCIEPUMEHT, HCCIECIOBAHUE II0
YCTAHOBJICHHIO OCOOCHHOCTE MAaTeMaTH4eCKOTO OO0bBEKTa, SBJICHUS, Ipolecca,
BBISIBIICHHUIO 3aBUCHMOCTEH MEXKIYy 00bEKTaMU, SIBICHUSMH, IIPOLIECCAMH;

® CcaMOCTOATENbHO (opMyJIupoBaTh OOOOIIEHUS W  BBIBOJALI IO  pe3yjbTaTaMm
NPOBENEHHOTO HAOIIOJICHHS, UCCIICOBaHUS, OLEHHBATh JIOCTOBEPHOCTh MOJIYYSHHBIX
pe3yNbTaTOB, BHIBOJIOB U 00OOIICHHIA;



® [IPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE NPOLIECCA, a TAKXKE BBIABUraTh MPEAIOI0KEHUS
0 €ro pPa3BUTUH B HOBBIX YCIIOBHSIX.

Paborta ¢ unopmanmeii:

® BBUIBJIATH AepUUUTHI UHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BONPOC U
JUIsl pELICHUs 3a]1a4H;

e BpIOMpaTh HMH(OPMAIMIO M3 HCTOYHUKOB PpA3IMYHBIX THUIOB, AaHAJU3UPOBATbH,
CHCTEMaTH3HPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TUYHBIX BUAOB U (hopMm
IpeJICTaBICHHUS;

® CTPYKTYpHpPOBaTh HWH(POPMALMIO, TPEACTaBIATH €€ B pa3nuyHbiX (opmax,
WITIOCTPUPOBATh I'padUueCcKy;

® OlEHUBaTh HAAEKHOCTh HH(OPMALMU IO CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) YVuueepcanvuvie kKommyHukamuehnvie oelicmsus, odecneuusaom c@opmuposaHHoCcms

COYUANbHBIX HABLIKOG 00YUAIOUJUXCHL.

Oo0menue:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYXKIECHUS B COOTBETCTBUU C YCIOBHSAMHU M LEISIMU
oOlIeHHsI; SICHO, TOYHO, I'PaMOTHO BBIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX U
INUCbMEHHBIX TEKCTax, 1aBaTh MOSACHEHMs 1O XOAY peleHHs 3a7a4l, KOMMEHTHPOBATh
HOJYYEeHHBIH pe3yibTar;

e B X0Je 00CYX/IeHUS 3aJ[aBaTh BOIPOCHI MO CYIIECTBY 00CYXIaeMOll TeMbI, IPOOIEMBI,
pemaeMoi 3ajayM, BBICKAa3bIBaTh MJEH, HAICJICHHbIE HAa IIOUCK pPELICHHUS;
COMOCTABJISITh CBOU CYXKIEHUSI C CYXACHUSAMM JIPYIMX YYaCTHUKOB JHMaJiora,
oOHapy»XUBaTh pa3IMuMe U CXOJCTBO MO3UIIMIL; B KOPPEKTHOH hopme popMyTupoBaTh
pasHoIIacHsi, CBOM BO3PAXKECHHUS;

® [IPEJCTaBIATbh PE3yJbTaThl PEIICHUs 3a/1a4yM, HIKCIEPUMEHTA, UCCIEI0BAHNUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € Y4E€TOM 3ajay Mpe3eHTAluu U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHnuecTBo:

e [IOHMMaTh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAIbHOH pabOTHI
OpU pelleHuu Y4YeOHbIX 3ajJay; MPUHUMATh LEJdb COBMECTHOW JAESTEeIbHOCTH,
IUIAHUPOBAaTh OPraHMU3ALUI0 COBMECTHOM paboThl, pacHpeneisTb BHIbl padoT,
JIOTOBAapUBAThCS, OOCYXJaTh IPOLECC M pe3ylbTaT padoThl; 0000IIaTh MHEHHUs
HECKOJILKHX JTFOJICH;

e y4YacTBOBAaTh B IPyNIOBBIX opmax paboThl (00CykaeHuss, 0OMEH MHEHUH, «KMO3TOBbIE
LITYPMB» W HWHBIE); BBINOJIHATH CBOK 4YacTb pabOThl U KOOPAMHHMPOBATH CBOU
JENCTBUS C IPYTMMH YI€HAMHU KOMaH/bl; OLIECHUBATh Kaue€CTBO CBOETO BKJIaJa B OOIIMIA
HPOAYKT 10 KPUTEPUAM, cHOPMYTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvhuvie pecynamuensle oeticmsus, obecnequsarom opmuposanue cCMolClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranu3anusi:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 33]]a9H, BHIOUPATh CLIOCO0 PEHIeHUs C yIETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PELICHH ¢ yu€TOM HOBOM HH(DOpMALIHH.

CaMOKOHTPOJIb:



e BJAJeTh HABbIKAMM I[I03HABATENBHOM peQIEeKCUN Kak OCO3HAaHUS COBEpIIAEMbIX
JNeMCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yJbTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe3yJjbTaTa PELIEHUS MaTeMaTH4eCKOn
3a/1a4u;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYThH IIPU PELICHUM 33Jaud, BHOCHUTH
KOPPEKTUBHI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HalIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSACHATH MPHUUYUHBI
JOCTIDKEHUSI WM HEIOCTHXKEHUS pPe3yJbTaTOB JAEATENbHOCTH, HAXOIUTh OIIMOKY,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBaTh MOHATUSAMH: TOUKA, TPSAMasi, MIIOCKOCTb.

[TpuMeHsATh aKCHOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX TPU PEIICHHH T€OMETPHUYECKUX
3aad.

OnepupoBaTh TOHATUAMHU: TMAPATIIEABHOCTE U MEPHEHAMKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBats B3anMHOE PacIIoNOKEHUE MPSIMBIX M IIIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh TMOHATHAMHU: JBYTPAaHHBIA yroj, TpaHW JBYTPaHHOTO yria, pedpo
JIBYTPaHHOTO YIJIa; JIMHEHHBIN yToJI ABYTPAHHOTO YIJia; IPaayCHasi Mepa JIBYTPaHHOTO yIJia.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBIMYKIIBII MHOTOTPAaHHUK,
9JIEMEHTHI MHOTOTPaHHUKA, PABIJIbHBI MHOTOT DAHHUK.

Pacno3HaBaTh OCHOBHBIC BBl MHOTOTPAHHUKOB (TMMpaMuja; MPU3Ma, MPSMOYTOIbHBINA
napasuieNienumnesn, Kyo).

KnaccudunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMA JUId  KJIACCH(HUKAIUU
(BBIIYKJIBIE ¥ HEBBIMYKIIBIE MHOTOTPAHHUKH; TPAaBWIBHBIE MHOTOTPAHHUKHU; TPSMBIE U
HAKJIOHHBIEC TPU3MBI, TAPaAJUICIICTIATIC/IbI ).

OnepupoBaTh NOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB.

OOBACHATH MPUHLUIBI TOCTPOCHUS CEUSHHI, UCTIONIB3YSI METO/I CJIEIIOB.

Crtpouth cedeHHs: MHOTOTPAaHHHKOB METO/IOM CIJIEJIOB, BBIIIOJHATH (BBIHOCHBIC) IIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemrate 3amauM Ha HaxOoXKJIEHHE TEOMETPUYECKMX BEJIMYMH 1O o0pasiam Win
QITOPUTMaM, IPHUMEHSS HM3BECTHbIE AHAIWTHYECKUE METOJbl NPU PELICHWH CTaHAAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIYHMCICHHUE PACCTOSHUM MEXIy IBYMsS TOYKaMH, OT TOYKH MO
TPSIMOMA, OT TOYKH JI0 TUIOCKOCTH, MEXKTy CKPEIINBAIOIIMMUCS TPSMBIMHU.

Pemrate 3amaunm Ha HaxOoXKIEHHE TEOMETPUYCCKMX BEJIMYMH 1O o0pasiam Win
QITOPUTMaM, MPHUMEHSAS H3BECTHbIE AHAIUTHUYECKHUE METOJbl NpPU PELICHWH CTaHAAapPTHBIX
MaTeMaTHYECKUX 3aj[ad Ha BBIYMCICHHE YTJIOB MEXKIYy CKPEIIUBAIOIIUMUCS TPSIMBIMH, MEXKIY
MPSIMOH ¥ TUTOCKOCTBIO, MEXK/TY IJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Bbrauciate 00bEMBI M TUIOMIAN TOBEPXHOCTEH MHOTOTPAaHHHUKOB (TIpU3Ma, MUPaMHIa) C
npuMeHeHHeM (OopMyJ; BBIYMCIATH COOTHOIIEHUS MEXIy IUIOIIAASMU TOBEPXHOCTEH,
00BbEMaMU IOTOOHBIX MHOTOTPAaHHUKOB.



OHCpI/IpOBaTB NOHATUAMU: CHUMMCTPUA B HNPOCTPAHCTBC; LCHTP, OCb U IIJIOCKOCTb
CUMMETpPHH; LICHTP, OCh U TIOCKOCTh CHMMETPHUH (PUTYPEI.

W3Bnekatp, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[IpumensTp reomerpuueckre (akThl I pEIICHUS CTEPEeOMETPUYECKUX — 3ajad,
MPEJIOJIAaTafOIINX HECKOJBKO IIIaroB PEMICHUS, €CJIM YCIOBHUS TPUMEHEHUS 3aJlaHbl B SIBHOU
dbopwme.

[IpuMeHSITh TpOCTEHIINE MPOTPAMMHBIE CPEICTBA W AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
CUCTEMBI IIPU PEIICHUU CTEePEOMETPUUECKHX 3a/1ad.

[IpuBomuTe mHpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IMPUPOAEC M KHU3HH,
pacrno3HaBaTh MPOSIBIICHAE 3aKOHOB TEOMETPHH B HCKYCCTBE.

[IpuMeHSTh TONYyYEeHHBIC 3HAHWS HA NMPAKTHKE: aHAJIM3UPOBATH pEAIbHbIC CUTYallud U
OPUMEHATh HM3yYEHHBIE TIOHATHUS B  TMpOLIECCE TOUCKA pEHIeHHS  MaTeMaTHUYeCKU
c(hOpMyJIUPOBAHHON MPOOIEMBI, MOJICIUPOBATH PEATBHBIC CUTYallMd HA S3BIKE TEOMETPUH,
UCCJICJIOBATh TOCTPOSHHBIC MOJEIH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHATHH WU TEOpeM,
ammapara anreOpbl; penath NPakKTUYECKHUEe 3a1auH, CBSI3aHHBIC C HAXOXKICHUEM TeOMETPHUYECKUX
BEJIMUMH.

11 KJIACC

OnepupoBatb MOHATUAMU: WIMHIpUYECKast MOBEPXHOCTb, oOpazymoiue
LWIMHAPUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHWYECKas MOBEPXHOCTb, 00pa3yIoIine KOHUYECKOU
MIOBEPXHOCTH, KOHYC; chepruiecKas HOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIKHIP, KOHYC, cdepa u 1map).

OOBACHATH CIIOCOOBI MOTyUEHUS TeJl BpallleHuUsI.

KnaccudunupoBats B3auMHOE pacioyiokeHue cepbl U IIOCKOCTH.

OnepupoBaTh HNOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJIOM, OCHOBaHUE MIAPOBOTO CII0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Boruncnate 00bEMBI U IUIONIAIM OBEPXHOCTEH TeN BpallleHUsl, TeOMETPUUYECKUX Tl C
NpUMEHEHHEM (OpMYIL.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIUCAHHBIM B c(epy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAILICHMUS.

Bb4ucnsTh COOTHOIICHHS MEXAY TUIOMIAIIMU TOBEPXHOCTEN 1 00bEMaMHU OTOOHBIX TEJI.

N3o06pakaTh u3ydaeMble (UIYpbl OT PYKM M C HPUMEHEHMEM IHPOCTHIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) MJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX QUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH C€UECHUS TEJ BPAICHHUS.

W3Bnekath, HHTEPIPETUPOBATh U MPeoOpPa30BLIBATh HHGOPMAIIUIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YepTeKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh AeWCTBUS CIOXKEHHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB U YMHOXKEHUS BEKTOpa
Ha YUCJ0, OOBICHATH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpuMeHsATH NpaBUIIO Mapasviesenunesa.

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXIy BEKTOpaMH, CKalsipHOE
MPOU3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.



Haxonutbs cymMMy BEKTOPOB U IPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPAMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.

3agaBaTh MIOCKOCTh YPABHEHHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[IpuMeHATh TeOMeTpUuYecKHe (aKThl JJIsI pPEIIeHHs CTEPeOMETPUYECKUX  3ajad,
TPEIOIaraoIIuX HECKOJIBKO IIarOB PEIICHUs, €CIU YCJIOBUS NMPUMEHEHHs 3a/JaHbl B SIBHOU
dhopme.

Pematn HpOCTefIHIPIe reOMETPpUICCKUEC 3aa4i Ha IIPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O
MeTo/a.

Pemrate 3ajmaum Ha J0Ka3aTeIbCTBO MAaTEMaTHUECKUX OTHOIICHHH W HAXOXKICHHE
TCOMETPHUICCKUX BCIWYHH I10 06pa311aM HIIN aJiroOpuT™MaM, NpUMCEHASA U3BCCTHBIC METOJbBI IMPU
PEIICHNU CTAHAAPTHBIX MATEMATHYCCKUX 3a1a4.

[IpuMeHATh TPOCTEHIINE MPOrPAMMHBIC CPEICTBA M DICKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUCECKUX 3a]1au.

[IpuBoguTe mHpUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B INPUPOAEC M KHU3HH,
pacro3HaBaTh MPOSBJICHNE 3aKOHOB T€OMETPHUU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHMS Ha MPAKTUKE: aHAJIM3UPOBATh peajbHbIC CUTYallMd U
NPUMEHSITh  HM3YYCHHBIC TOHSTHUS B  MPOLECCE TIOMCKAa PEHICHHS  MaTeMaTHYeCKU
chOpMyIMPOBAHHOW MPOOIEMbI, MOJCIUPOBATh pPEATbHBIC CHUTyallMd HA S3bIKE T'C€OMCTPHH,
UCCIICIOBaTh MOCTPOCHHBIC MOJICIIH C HCIOJIb30BAHUEM T€OMETPUYECKHUX TOHATHH M TEOPEM,
anmapata anreOpbl; pemarh MPaKTHISCKUE 3a/1a4H, CBA3aHHbBIC C HAXO0XKICHUEM FeOMETPHUYCCKUX
BCJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos
.N‘;_J HaumeHnoBanue pa3uesion Beero Kontponsuste | TIpakradeckme JuekTpoHHbIe (IU(poBLIE) 00pa3oBaTelbHbIE
n/m | W TeM MPOrpaMMbl paGoThI paGoThi pecypcsl
1 BBenenue B ctepeoMeTpuio 10 https://resh.edu.ru/?ysclid=In7xrc46xj473357079
[IpsiMbIe U TIOCKOCTH B
2 HPOCTPAHCTBE. 12 1 https://ege.sdamgia.ru/?ysclid=In7xszly2t883505219
[MapamienbHOCTh PSIMBIX
Y IJIOCKOCTEN
3 HepHeHHHKmepHOCTI: 12 https://uchi.ru/teachers/lk/main
NPSIMBIX M TDIOCKOCTEH
4 VYTabl MEXIY IPSIMBIMUA U 10 1 https://www.yaklass.ru/?7
TJIOCKOCTSIMU ysclid=In7xvjdo3x162242981
5 MHororpanHuku 11 1 https://uchi.ru/teachers/lk/main
6 O0BEMBI MHOTOTPAaHHUKOB 9 1 https://uchi.ru/teachers/lk/main
IL : . .
7 OBTOpEHIe: COHCHI, 4 1 https://uchi.ru/teachers/lk/main
PACCTOSIHUS U YTJIBI
OBUIEE KOJIMYECTBO
- 68 5 0

YACOB IIO ITPOTPAMME



https://resh.edu.ru/?ysclid=ln7xrc46xj473357079
https://ege.sdamgia.ru/?ysclid=ln7xszly2t883505219
https://uchi.ru/teachers/lk/main
https://www.yaklass.ru/?7%20ysclid=ln7xvjdo3x162242981
https://www.yaklass.ru/?7%20ysclid=ln7xvjdo3x162242981
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main

11 KJIACC

YACOB II0 ITPOTPAMME

HauMeHOBAHME KoaunuyecTBo yacos
Ne DJIeKTpOHHbIe (LM (ppOBbIE)
pa3/iesioB M TeM Kontpoabsnsie | IlpakTHyeckue
n/n Bcero o0pa3oBaTe/IbHbIE Pecypchl
NPOrpaMmbl padoThI padoThI
1 Tena BpareHus 12 https://resh.edu.ru/?ysclid=In7y4april428334139
2 O0bEMBI TEN 5 1 https://resh.edu.ru/?ysclid=In7y4april428334139
Bexkrops! 1
3 KOOpJMHATHI B 10 1 https://resh.edu.ru/?ysclid=In7y4april428334139
POCTPAHCTBE
[ToBTOpEHME,
600 . .
4 OOODIICHHE, 7 1 https://resh.edu.ru/?ysclid=In7y4april428334139
cUcTeMaTH3alus
3HaHUHI
BIIEE KOJIMYECTB
OBIL © ¢TBO 34 3 0



https://resh.edu.ru/?ysclid=ln7y4april428334139
https://resh.edu.ru/?ysclid=ln7y4april428334139
https://resh.edu.ru/?ysclid=ln7y4april428334139
https://resh.edu.ru/?ysclid=ln7y4april428334139

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaundecTBo 4acoB
Ne
Tema ypoka KonTposbHbie IpakTuyeckue
n/n Bcero
padoThI padoThI

OCHOBHBIE TIOHSTHS
CTEPEOMETPHUU: TOUYKA, IIPAMa,
IUIOCKOCTb, IPOCTPAHCTBO.
[TpaBuna nzoOpakeHus Ha
pHUCYHKaX: H300paKeHUsI
IIJIOCKOCTEMH, MapajuIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

IlonsTus: MEPpECCKAOIMNCCA
IIJIOCKOCTH.

[TonsaTus: nepecexaronmecs
npsiMasi ¥ IIOCKOCTh

3HAKOMCTBO C
MHOI'OrpaHHUKaMU,
n300pa’keHre MHOTOTPaHHIKOB
Ha pUCYHKax, Ha
HPOEKIMOHHBIX YepTEexkax

HavanbHbie cBenieHus 0 Kyoe u
MApPaMUJIE, UX Pa3BEPTKU U
mozenu. Ceuenust




MHOI'OIrpaHHHUKOB

HauanbHble cBenieHus o Kyoe u
UpamMuzie, UX pa3BEPTKU U
Mozenu. Ceuenust
MHOT'OI'DAaHHUKOB

[TonsiTHEe 06 aKCMOMATHUECKOM
IOCTPOCHHUU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUHU.

IToHsiTHE 00 aKCHOMATHYECKOM
MMOCTPOCHHUU CTCPCOMCTPHMU:
AKCUOMBI CTCPEOMCTPHUU U
CIICACTBHUA U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
ciencTBys U3 HuX. Perenne
3a71ad.

10

IToHsTHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
cliencTBYs U3 HUX Perenue
3a71a4.

11

B3anmuoe pacnonoxxenue
OPSIMBIX B IPOCTPAHCTBE:
nepeceKaronmecs,
napajuiejabHbIe U
CKpCHIUBAIOIIHEC MIPAMBIC

12

[TapaniensHOCTb MPSIMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:




napasuleibHbIE IPSIMbIE B
IIPOCTPAHCTBE; MAPATUIEIBHOCTh
TPEX MPSIMBIX

[TapamienbHOCTE NPSMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 [TapamienpHOCTH IPSIMON U
IUIOCKOCTH

14 VYTI1BI ¢ COHANpaBICHHBIMU
CTOPOHAMH

15 VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

16 VYros Mexay NpsMbIMU B
IIPOCTPAHCTBE

17 [TapamienbHOCTD IIIIOCKOCTEMN:
napajulesbHbIE III0CKOCTH

18 CBoiicTBa napayjienbHbIX
IIJIOCKOCTEN
[Ipocreitmue

19 IIPOCTPAHCTBEHHbIE (PUTYPHI HA
MJIOCKOCTH: TETpadap, KyO,
napaulesIeune

20 [TocTpoenue ceuennii

21 ITocTpoenue ceueHnii
KonTponbhas pabota no teme

” "IIpsimMbIe ¥ TIIIOCKOCTH B
npoctpasctse. [lapamiensHOCT
NPSIMBIX U MJIOCKOCTEH"

23 [IeprieH MKy IAPHOCTD NPSMOUN




U TUIOCKOCTH:
NEPIEHIUKYISPHBIC MIPSIMbIE B
MIPOCTPAHCTBE

24

[IpsimMble napajieabHble U
NEPIEHANKYJSIPHBIE K
IUIOCKOCTH

25

[IpsimMble napajieabHbIe U
NEPIEHANKYIISIPHBIE K
IUIOCKOCTH

26

[Tpu3Hak neprneHIuKyJISpHOCTH
IPSIMOM U TTIOCKOCTHU

27

[Ipu3Hak nepneHIuKyJIIpHOCTH
MPSIMON U TNIOCKOCTH

28

Teopema o npsimoit
MEPIECHIUKYISPHOM TIIOCKOCTH

29

Teopema o npsimMoit
NepPHEHANKYISIPHON MIIOCKOCTH.
Pemenue 3anau.

30

Teopema o npsimoit
MEePIEHANKYIISIPHON TIJIOCKOCTH.
Penrenue 3amau.

31

[IeprieHauKyIsp ¥ HAKIIOHHBIE!
paccrosiHue OT TOYKH 10
IUIOCKOCTH.

32

[leprieHAUKySAp ¥ HAKIIOHHBIE!
paccTosiHue OT TOUYKHU JI0
IUIOCKOCTH. Pemenue 3amay.

33

HepHCH,[[I/IKyJIﬂp M HAKJIOHHBIC!:




paccTosiHue OT MPAMOU 110
IUIOCKOCTH

34

[leprieHAUKysp ¥ HAKIIOHHBIE!
paccrosiHue OT TOYKHU 10
IJIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 TUIOCKOCTH.
Penrenue 3amau.

35

VYIsl B IPOCTPAHCTBE: YOl
MEXIy NPSMOH U IUIOCKOCTBIO

36

JIByrpaHHbI{ yroJi, TUHEUHBIN
YroJ ABYTPaHHOTO yrijia

37

JByrpaHHBIN yroJ, JUHEHHBIN
yTOJI IBYTPAaHHOI'O yria

38

[IeprieHAUKYIAPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIEHIUKYISIPHOCTH ABYX
IJIOCKOCTEMN

39

[IeprieH UKy IAPHOCTD
IJIOCKOCTEW: IPU3HAK
NEPIEHANKYISIPHOCTH ABYX
IJIOCKOCTEN

40

[lepneHANKYISPHOCTH
IIJIOCKOCTEW: IPU3HAK
HNEPIEHANKYJIIPHOCTU ABYX
IockocTell. Pemenue 3amad.

41

Teopema o TpEx
NEepPHEHANKYISIPAX

42

Teopema o Tpéx




nepneHauKyIsipax. Pemenue
3a1ay.

43

Teopema o Tpéx
NepHneHANKyIsipax. Pemenue
3a1a4.

44

Konrponbnas padora no remam
"IlepneHIUKYISIPHOCTD MPSIMBIX
U Tiockocte" u "Yriabl MexIy
IPSIMBIMU U TJIOCKOCTSIMH"

45

[loHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE DJIEMEHTBI
MHOT'OTPaHHUKA, BBITYKJIbIE U
HCBBIITYKJIBIC MHOTOTPaAHHHUKH
pa3BEpTKa MHOTOTpaHHUKA

46

IIpusma: n-yronbHast IpusMma;
I'PAaHU U OCHOBAHUS IIPU3MBI;
[IpsiMasi 1 HaKJIOHHAs IIPU3MBI;
OOKOBas U NOJIHAs IOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen,
MPSIMOYTOJIbHBIN
napajulesIenuIel u ero
CBOMCTBaA

48

[Tupamupa: n-yrosubHas
IMpaMHJia, TPAHU U OCHOBaHUE
nUpaMu/ibl; OOKOBas M MOJIHAs
NIOBEPXHOCTh TUPAMMU/IBL;
IIpaBWIbHAS U yCeUEHHAs
nupaMuja




49

[IpaBuIbHBIC MHOTOTPAHHHUKH:
HOHSTHE TIPABUITEHOTO
MHOTOIPaHHHKA; IPABUIIbHAS
HpH3Ma U IpaBUIIbHAs
NUPaMK/IA; TPaBUIbHAS
TpEyroJibHas MUpaMuIa u
NPaBUJIBHBIN TETpasdap; KyO

50

HpeI[CTaBJ'IeHI/Ie O IMPaBUJIBHBIX
MHOTI'OI'paHHHKax: OKTasap,
A0ACKa’Ap U UKOCAdP.

51

CumMeTpHs B IPOCTPAHCTBE:
CUMMETpPHSL OTHOCUTEIIBHO
TOYKH, NPSIMOH, MJIOCKOCTH.
ONEMEHTBI CUMMETPUU B
nupamMmuaax,
napajuleJenunen1ax,
IIPABWJIBHBIX MHOTOTpaHHHUKAX

52

Beruuciienue sneMeHToOB
MHOT'OI'paHHHUKOB: pEOpa,
JIMarOHaJH, YIJIbI

53

ITnomans OOKOBOK
MMOBEPXHOCTHU U MOJHOU
IIOBEPXHOCTH NMPSAMON IPU3MBI,
IUIOILAAb OCHOBaHMMH, TeopemMa
0 OOKOBOI MOBEPXHOCTHU
IIPSIMOM IIPU3MBI

54

[Tnomane OOKOBOM
MOBEPXHOCTH U MIOBEPXHOCTH
NPaBUJIBHOM MUPAMUJIBI,




Teopema O TIomaau OOKOBOM
MMOBEPXHOCTH YCEUEHHOU
MUPAMHU/IBI

KonTtponsHast pabora o Teme

> "MHororpanHuku"

56 [TonsiTue 06 00BEME

57 O06bEM upaMu/Ibl

53 O06wém nupamusl. Pemmenne
3azad.

59 O0BEM tupamupl. Permenue
3a/ad.

60 O06bEM tupamupl. Permenue
3ajad.

61 O06BEM pU3MBI

6 O06BEM ipu3Mebl. Perenune
3ajay.

63 O6bEM ipu3Mel. Perenune
3azad.

64 KonTtponbHas pabora o teme
"O6BEMBI MHOTOIPaHHUKOB"
[ToBTOpeHmE, 0600IIEHNE

65 CUCTeMaTH3allysl 3HAaHHH.
ITocTpoeHue ceueHuit B
MHOTOTPaHHHUKE
[ToBTOpenme, 0600MIEHNE

66 CHUCTEMAaTH3als 3HAHUH.

Brruncienue paccTosHUM:
MEXIY JIBYMS TOUKAMHU, OT




TOYKHU O0 HpHMOﬁ, OT TOYKH J0
IIJIOCKOCTHU, MEXKOY
CKPCIIUBAOIMUMUCA ITPAMBIMHA

67

Nrorosas koHTpoJsibHAsA paboTa

68

[ToBTOpEeHME, 0000IIIEHNE
CUCTEMAaTHU3alVsl 3HaHUM.
Brruucnenue yrios: Mexny
CKPEIIMBAIOIIUMUCS IPSIMBIMH,
MEXIY MPSIMOM U IUIOCKOCTHIO,
JIByTPaHHbBIX YIJIOB, YIJIOB
MEXy TIOCKOCTAMMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne
/o

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTpoJbHble
padoThI

IIpakTHyeckne
padoThI

Cdepa u map: ueHTp,
paaunyc, Auamerp;
IUTONIA (b TOBEPXHOCTH
cdepsl

B3aumHoe pacnonoxeHue
cepsl 1 TUIOCKOCTH;
KacarelbHasl INIOCKOCTb K
cdepe; romanb chepsl

N3o6pakeHue cdepsl,
1Iapa Ha IIOCKOCTH.
Ceuenus mapa

Hunuaapuyaeckas
HIOBEPXHOCT,
obOpazyroue
LWJIMHIPUYECKON
MIOBEPXHOCTH, OCh
LUJIUHAPUYECKOU
MIOBEPXHOCTHU

[{unuHIp: OCHOBaHUS U
0O0KOBas MOBEPXHOCTb,
o0pa3yroniast 4 och;
JI011a]1b OOKOBOM U
IIOJIHOM ITOBEPXHOCTHU




N306paxeHue LUIMHIpa
Ha IJTOCKOCTH. Pa3BépTka
mHapa. Ceuenus
LWIMH/IPa (IUIOCKOCTBIO,
napajuIeIbHON UIn
NEPHEHAUKYIISIPHOU OCH
HUJTUHIPA)

Konunueckas moBepXHOCTB,
o0pasyrole KOHUYECKOn
[IOBEPXHOCTH, OCh U
BEpLIMHA KOHUYECKON
IIOBEPXHOCTHU

Konyc: ocHOoBaHue 1
BepIlIMHA, 00pa3yromas u
0Cb; IIJI0I[ab OOKOBOH U
IIOJIHOM ITIOBEPXHOCTHU

Y cedu€HHbIN KOHYC:
o0pa3yroIiue 1 BbICOTa;
OCHOBaHUs U OOKOBast
MOBEPXHOCTh

10

N306paxeHne kKoHyca Ha
mIockocTh. Pa3BépTka
KoHyca. CeueHus KOHyca
(TUTOCKOCTHIO,
napajuieJIbHON
OCHOBAHHUIO, U
IJIOCKOCTBIO0, IPOXOASAIIEH
yepe3 BEPLINHY)

11

KoMmOunanms ten




BpalIeHUs U
MHOI'OIPAaHHUKOB

12

MHororpaHHuk,
OTIMCaHHBII OKOJIO c(hepsbl;
cthepa, BiMcaHHaA B
MHOTOTPAaHHHK HJIH B TEJIO
BpALCHUS

13

TTousitre 00 00BEME.
OCHOBHEBIE CBOWCTBA
00BEMOB TENI

14

O0béM HMINHIpa, KOHYCa

15

O0bEM 1Iapa u wIomaIh
chepnl

16

ITomoOHEbIE TEIa B
MIPOCTPAHCTBE.
COOTHOIICHUS MEXKTY
IO IAMU
MOBEPXHOCTEN, 00BEMaMHU
IMOJOOHBIX TEI

17

KonTponbHas pabora no
temam "Tena Bpamenus" u
"O6bems! Ten"

18

BekTop Ha miockocT U B
MIPOCTPAHCTBE

19

CrnoskeHne U BEIYATaHUE
BCKTOpPOB

20

YMHOXKEHUE BEKTOpa Ha
YUCIIO0




21

Pa3znoxeHune BexTopa 1o
TpE€M HEKOMILTAaHAPHBIM
BekTopaM. [IpaBuio
napajuienaenunena

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHNUEM MPaBUIT
JICUCTBUIN C BEKTOPaAMHU

23

[IpssmoyronbpHas cucrema
KOOpPJIMHAT B
MIPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocreiiue 3a7a4uu B
KOOpJIMHATAX

24

VYrois MeXay BEKTOpaMH.
CkansipHO€ MPOU3BEICHNE
BEKTOPOB

25

Brluucienue yrios Mexay
IIPSIMBIMH U TNIOCKOCTSIMH

26

KoopauHnatHO-BEeKTOPHBIN
METO/1 IIPU PELICHUU
reOMETPUUYECKUX 3a/1a4

27

KoHntponbHas padoTa mo
teme "BekTopsl U
KOOpIMHATHI B
npocTpaHcTae”

28

[ToBTOpeHmEe, 0600MIEHNE
U CUCTEMAaTH3allus 3HAHUI.
OcHOBHBIE QUTYPHI,




(bakThl, TEOpEMBI Kypca
IUITAHUMETPHUU

29

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTHU3aIUs 3HAHUM.

OcHoBHBIE QUTYPHI,
(bakThl, TEOpEMBI Kypca
IUITAHUMETPHUU

30

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTHU3aIUs 3HAHUM.

3aauu MJIaHUMETPUU U
METOBI HX PEIICHUS

31

[ToBTOpenue, 0600IIEHNE

U CUCTEMAaTHU3alus 3HAHUN.

3aauy NJIaHUMETPUU U
METOBI HX PEIICHUS

32

[ToBTOpenue, o6o0IIeHNE

U CUCTeMaTHU3allisl 3HaHUM.

OcHoBHBIE DUTYPHI,
(akThl, TEOpEMBI Kypca
CTepEOMETPUH

33

Hrorosast KOHTpOJIbHAS
pabota

34

[ToBTOpeHmE, 0600IIEHNE
W CUCTEMaTH3alis 3HAHUH

OBIIEE KOJIMYECTBO YACOB
1O [TIPOT'PAMME

34




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VYEHUKA

» MartemaTuka: anredpa u Hayaia MaTeMaTHUECKOTo aHanu3a, reometpus. ['eometpus, 10-
11 xnmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u npyrue, AKiuoHepHoe

O6II.ICCTBO «H3maTensCcTBO ((HpOCBCIJ_IeHI/IC))

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
Mertonndeckue pekomenaamuu. 10-11 kmaccsr (k yaeOuuky Artanacsia JI. C. u ap.)

I'eomerpust. 10-11 kmaccsl. [loypounsie pa3paboTku K yueOHUKY ATaHacsHa - CaaksH

C.M., byty3o0B B.®.

NAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/?ysclid=In7y4april428334139

HOK

https://uchi.ru/teachers/lk/main



