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HHOACHUTEJIbHASA 3AIIMCKA

Pabouas nporpamma yue6HOrO Kypca «I'eomerpusi» 6azoBoro ypoBHs it ooyqaronmxcs 10 —
11 xnaccoB paspaborana Ha ocHoBe DenepaabHOTO TOCYZapCTBEHHOTO 00pa3oBaTENIbHOTO
CTaHJapTa CpeaHero oOmero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAHM,
NPEIbSBIIEMBIX K MaTEeMaTHYeCKOMY OOpa30BaHHUIO, W TPAAULUN POCCHUIICKOrO 0Opa3oBaHMUSL.
Peanu3zanus nporpamMMel 00ecrieunBaeT OBJIaICHUE KIIFOYEBBIMUA KOMIETEHIMSIMH, COCTABIISIOIIUMHU
OCHOBY JUIS CAaMOpa3BUTHUS U HENPEPHIBHOTO 00pa30BaHMSA, LEIOCTHOCTb OOLIEKYJIBTYPHOIO,
JIMYHOCTHOTO ¥ NIO3HABATEIBHOTO PAa3BUTHS TMYHOCTH 00YUYaIOIIUXCSI.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

BaxHOCTh y4eOHOrO Kypca TI€OMETpPUH Ha YPOBHE CpPEIHEro oOmero ooOpa3oBaHHS
00ycII0BJI€HA IPAKTUYECKONW 3HAUUMOCTbIO METAIIPEAMETHBIX U IIPEAMETHBIX PE3YJIbTaTOB 00yUEeHHUS
r€OMETPHUH B  HANpPaBICHUM  JMYHOCTHOTO  Pa3BUTHA  OOydarommxcsi, (QOpMHPOBAHUS
(GYHKIMOHATBHOM MaTeMaTHYeCKOM TIpPaMOTHOCTH, HU3Y4YEHHsI JPYIMX Y4YeOHBIX JAMCLUIUIMH.
PazButne y oOy4aromuxcsi TNPaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W MPOUCXOKICHUU
reOMETPUUECKUX a0CTpaKLuii, COOTHOLIEHUN PEaJbHOI0 M HJAEANBHOT0, XapakTepe OTpaKeHUs
MaTE€MaTUYECKOW HayKOH SIBJICHUH U IIPOLIECCOB PEAILHOIO MUPA, MECTE TEOMETPUH B CUCTEME HAyK
U pOJM MAaTeMaTHYEeCKOI0 MOJEIMPOBAHUS B HAyYHOM IO3HAHUM U B IPAKTUKE CIOCOOCTBYET
(hOpMHPOBAHNIO HAYYHOTO MHPOBO33PEHHS YUAIIMXCS, a TAK)KE KAYeCTB MBIIUICHUS, HEOOXOMMBIX
JUIs alalTallud B COBPEMEHHOM OOIIECTBE.

l'eomerpust siBasieTcss OAHMM M3 0a30BBIX MPEIMETOB HA YPOBHE CpeaHEro oOmIero
00pa3zoBaHus, TaK KaK 00ecreqrBaeT BO3MOKHOCTh U3YUEHUS KaK JUCLUIUIMH €CTECTBEHHO-HAYUYHOU
HaIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornuyeckoe MbllUIeHHe, GopMupyemMoe Mpu U3yu4eHUH 00y4yaroIMMUCS MOHATUHHBIX OCHOB
TrE€OMETPUU U MOCTPOSHUM LIEMOYKU JIOTHUYECKUX YTBEPKACHUN B XOJ€ PEIICHUS M€OMETPUYECKHUX
3aJ1a4, YMEHUE BBIJIBUTATh U ONPOBEPraTh MIIOTE3bI HEIOCPEACTBEHHO UCIIONIB3YIOTCA IIPU PELICHUH
3aJ1a4 eCTECTBEHHO-HAYyYHOT0 1IMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTAX
NesTeNIbHOCTH 4esoBeka. OpueHTalusl 4eJoBeKa BO BPEMEHHM M MPOCTPAHCTBE — HEOOXOIUMOe
YCJIOBHE €r0 COLMAIBHOTO OBITHS, (OpMa OTpa)XKeHUs OKPYXKAIOLIEr0 MHUPA, YCIOBHUE YCIEUIHOTIO
MO3HAHUS U aKTUBHOT'O Mpeol0pa3oBaHUsl JeHCTBUTENBHOCTH. OnepupoBaHie MPOCTPAHCTBEHHBIMU
o0pa3aMu 0OBeAMHSET pa3Hble BUABI YU4€OHOH M TPYHOBOW NEATENBHOCTH, SBISIETCS OJHUM U3
npodeccnoHalbHO BaKHBIX KayeCTB, IO3TOMY aKTyaslbHA 3aja4ya (JOpMHUPOBAHUS Y 00ydaroumxcs
MIPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK Pa3HOBUJHOCTH OOPAa3HOIO MBIIUIEHUS — CYLIECTBEHHOTO
KOMITOHEHTa B IIOJIFOTOBKE K MPAKTHUECKOH JEATEIbHOCTH IO MHOTUM HalpaBiICHUSIM.

Ilenb ocBOeHUs mporpaMmsbl yueOHoOro Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE OOy4YEHHUS —
o01eobpazoBaTeibHOe H  OOLIEKYJIBTYpPHOE pa3BUTHE OOYy4alOlIUXCs uepe3 olecreyeHue
BO3MOKHOCTH MPHUOOPETEHUS M MCIIOJIb30BAaHUSI CHUCTEMATHUECKUX T'€OMETPHUUYECKUX 3HAHMM |
neicTBUi, criennUYHBIX T€OMETPUH, BO3MOKHOCTH YCHEIIHOTO MPOAODKEHHsS 00pa3oBaHUs IO
CIELMAIBHOCTSIM, HE CBSI3aHHBIM C ITPUKJIAIHBIM UCII0JIb30BAaHUEM T€OMETPHUU.

[IporpamMma no reomerpun Ha 6a30BOM YpPOBHE Ipe/lHAa3HAaYeHa sl 00yJaromuXcsl cpeaHei
IIKOJIbI, HE WCIHBITHIBABIIMX 3HAYUTENBHBIX 3aTPyJAHEHUH Ha YPOBHE OCHOBHOI'O OOIIETro
oOpazoBanms. Takum oOpazom, oOywaromuecs Ha 0a30BOM YPOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHHs, CBA3aHHBIE CO CIEHU(PHUKON reOMETpUU U HEOOXOAUMBIE IS KU3HU B
coBpeMeHHOM obmecTBe. KpoMe 3TOro, oHM UMEIOT BO3MOKHOCTh H3YYHTh I€OMETPHUIO Oosee
ry0oOKo, €cid B JajbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B TI'E€OMETPUYECKHX 3HAHUSAX B
npodeccnoHanbHOM 1eATEIbHOCTH.

JIOCTH)KEHHE LeNIM OCBOCHHUSI MPOTrpaMMbl 00ECHEUMBAETCS PELICHHEM COOTBETCTBYIOIIMX
3anad. [lpuopurerHeiMu 3amadamMu ocBoeHHs! Kypca «['eomerpum» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax sIBJISIOTCS:



e (opMupoBaHHE MPEJICTABICHHS O TEOMETPHH KaK YaCTH MUPOBOM KYJIbTYPbl M OCO3HAHUE
e€ B3aMMOCBSI3U C OKPY>KaIOLUM MUPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOIOIPAaHHUKAX M TeJaX BPALICHUS KaK O BKHEHIINX
MaTeMaTHYECKUX MOJENAX, IO3BOJIIOLUIMX OIUCHIBATh W HU3y4yaTb pa3HbC SBJICHUS
OKPYXaIOILIEro MHUpa;

e (opMupOBaHME YMEHHUS pacllO3HaBaTb Ha YEPTEXKAX, MOJEJIAX U B PEAIbHOM MHUpE
MHOT'OI'paHHHMKH U TeJla BpallleHUs;

e OBJIQJICHWE METOJAaMHU pEHIeHUs 3a7ady Ha T[OCTPOEHUS Ha  H300parkeHUsIX
IPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHATUSMHU O MHOTOTPaHHUKAX U TeJax
BPALLEHUS U X OCHOBHBIMU CBOWCTBaMH;

® OBJIQJICHHWE AITOPUTMAMHU pPEIICHHS OCHOBHBIX THIIOB 3aJad; (OPMHPOBAHUE YMEHUS
NPOBOJIUTH  HECIIOKHBIE  JIOKA3aTeNbHBIE  PACCYXKACHHUS B XOA€  PEUICHHUs
CTEpEOMETPUYECKUX 3a/1a4 U 337124 C IPAKTUYECKUM COZIep KaHUEM;

® Dpa3BUTHE WHTEIUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH  OOy4aroImmxcs,
MO03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KpUTHYHOCTH MBILIUICHUS;

e (dopmupoBaHue (YHKIMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAaHTHOM TIe€OMETpUU: YMEHHE
pacro3HaBaTh MPOSBICHUS TEOMETPUYECKUX TOHATHHA, OOBEKTOB W 3aKOHOMEPHOCTEH B
peabHBIX JKU3HEHHBIX CHTYalUsSX M TPU HM3YYCHHU JPYIHX YYEOHBIX IPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (HOpMYIMpPOBATh UX Ha SI3bIKE TE€OMETPUU
U CO3/1aBaTh TEOMETPUIECKHAE MOJICIH, IPUMEHATh OCBOCHHBIN F€OMETPHUYECKUH anmapaT
JUI peIIeHUs] IMPaKTHUKO-OPUEHTUPOBAHHBIX 337ay, HHTEPHPETHPOBATh M OLIEHUBATbH
MIOJTyYCHHBIC PE3YIIbTATHI.

OTnu4uTeIbHOM OCOOCHHOCTBIO MPOTPAMMBI SIBJIIETCSI BKIIOUYEHUE B KypC CTEPEOMETPHM B
Hayvaje ero M3y4eHHus 3a/ad, peulacMblX Ha YpOBHE MHTYHUTHBHOTO IO3HAHHSA, W ONPEACIEHHBIM
o0pa3oM oOpraHu3zoBaHHas paboTa HaJ HUMH, UYTO CIIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M
MIPOCTPAHCTBEHHOTO MBIIIUICHUS, CTUMYJIUPYET MPOTEKaHNE HHTYUTUBHBIX IPOILIECCOB, MOTUBUPYET
K JJaJIbHeHIIeMY U3Y4YEHUIO IIpeaMETa.

[Ipennouyrenue oTHaércss HATISAHO-KOHCTPYKTHBHOMY METONYy OOy4YeHHs, TO €CTb
TEOPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-IIPAKTUYECKON
JesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEJICTABICHUH Y yJaluxcs B Kypce CTepeOMETPHH
MPOBOJUTCS 3a CYET pELIeHUs 3ajad Ha CO3/IaHUE IPOCTPAHCTBEHHBIX OOpa30B M 3a1ady Ha
ONEpUpPOBAaHUE MPOCTPAHCTBEHHBIMU oOOpa3zamu. Co3naHue oOpaza MNPOBOJUTCA C OHNOpPOM Ha
HarJsIHOCTh, a ONEpUPOBaHKUE 00Pa30M — B YCIOBUSAX OTBJIEYEHHUS OT HAIJISIHOCTH, MBICICHHOTO
M3MEHEHHS €r0 HCXOHOTO COAEPIKaHusI.

OcHoBHBIE cozepkaTenbHble JUMHMHM  Kypca «l'eomerpum» B 10-11  kmaccax:
«MHororpanHukmn», «lIpsMble W MIOCKOCTH B mpocTpaHcTBe», «Tema BpameHus», «BekTopsl u
KOOP/AMHATHI B IPOCTpaHCTBE». POopMHUpPOBaHUE JIOTHUECKUX YMEHHUH pacipeaesieTcst He TOJIbKO MO
COJIEp>KaTENIbHBIM JIMHUSAM, HO U 10 ToZaM 00y4eHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHuUs.

Coneprxanue o0pa3oBaHus, COOTBETCTBYIOIIEE MMPEAMETHBIM pe3yJibTaTaM OCBOEHHsI paboueit
MPOTpaMMBbl, PacIpeeN€HHBIM 0 ToJaM OOY4YeHHS, CTPYKTYPHPOBAHO TAaKHM OOpPa3oM, YTOOBI
OBJIa/ICHUE TEOMETPUUYECKMMHU TMOHATHSAMM W HaBBIKAMHM OCYIIECTBISUIOCH MOCIENOBATEIbHO U
MOCTYIATENLHO, C COOJIIOJICHHEM MPHHIIMTIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKITFOYAJIHChH
B OOIIYI0O CHCTEMY I€OMETPUYECKHUX MPEJCTaBICHUN OOYdYaIOUIMXCs, pacIIupsis U yriyomss eé,
00pa3ys MpPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uszyuenue reomerpun orBoautcsa 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCero 3a JiBa roaa ooyuenus - 102 yaeOHbIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble M MIIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE MIOHATHS cTepeoMeTpur. Touka, MmpsimMasi, TNIOCKOCTbh, MPOCTpaHcTBO. [loHsTHE 00
AKCMOMAaTUYECKOM ITOCTPOCHUU CTEPEOMETPUH: aKCHOMbBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHoe pacnonoxeHue NpsiMbIX B MPOCTPAHCTBE: IMEPECEKAIOIIMECs, MapajlielibHble U
CKpelMBamnmecs npsmele. llapamienbHOCTP TPSAMBIX M IUIOCKOCTEM B MPOCTPAHCTBE:
napasuliesibHbIE MPsIMbIE B TPOCTPAHCTBE; MAPAJIEIBHOCTD TPEX MPSIMBIX; MapAJIIEIbHOCTDh NPAMOM
Y TUIOCKOCTU. YTJIbl C COHAIIPABJICHHBIMU CTOPOHAMH; YTOJ MEXAY NPSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh TJIOCKOCTEN: MapajuielibHbIE IMJIOCKOCTHU; CBOMCTBA MapaJlICIbHBIX IIOCKOCTEH.
[Tpocreiimme mpPOCTpaHCTBEHHBICE (QUTYphl HA IUIOCKOCTH: TETpadJp, KyO, Mapauieenuie];
MOCTPOEHUE CEUCHHUIA.

[leprieHAMKYASIPHOCTD MPSIMOM U IUIOCKOCTH: NMEPIECHANKYIISIPHBIE IPSMbBIE B IPOCTPAHCTBE,
NpsIMbIE TApAJUIENIbHBIE U IEPIEHANKYJIAPHBIE K IJIOCKOCTH, IPU3HAK MEPIIEHIUKYIIPHOCTH MPAMOIN
U TUIOCKOCTH, TEOpEMa O NPSMOW NEPNEHIMKYJISIPHOW IJIOCKOCTU. YTJIBI B IMPOCTPAHCTBE: YIOJI
MEXAYy NpsIMOM W IUIOCKOCTBIO; JIBYTPAHHBIA YroJl, JIMHEWHBIA Yrojl JBYIPaHHOIO yrJa.
[leprieHAMKYISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JIO IJIOCKOCTH, PACCTOSIHUE OT MPSIMOM J10
IUIOCKOCTH, TPOCKIUs (GHUTrypbl Ha IUIOCKOCTh. lleprmeHIuKyISIpHOCTh IUIOCKOCTEH: IPU3HAK
NEePHEHANKYIISIPHOCTH ABYX IJI0cKOCTe. Teopema o Tpéx nepreHauKymnspax.

MHOTOrpaHHUKH

IToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAaHHHUKA, BBITYKJIBIE U HEBBIMYKJIbIC
MHOT'OIPAaHHUKHU; pa3BEPTKAa MHOrorpaHHuka. llpusma: n-yronpHas npusma; 'paHd U OCHOBAaHUS
MIPU3MBI; TIPSIMast ¥ HAKJIOHHASI TPU3MBbI; OOKOBasl U MOJIHASI TOBEPXHOCTH NMpu3Mbl. [lapannenenumnen,
NPSIMOYTOJIBHBIN MapajuleNienuie] U ero coicrea. [lupamupaa: N-yrojapHas nupamuaa, rpaHd U
OCHOBaHHUE MHUPAMHJIbI; OOKOBasi M TMOJHAS MOBEPXHOCTH IMUPAMU[bI; MPABHIIbHAS W yCEUEHHAs
nupamMua. JJIEMEHTHI IPU3MBbI U UpaMuibl. [[paBuibHbIE MHOTOTPAaHHUKH: TIOHSTHE MPABUIBHOTO
MHOTOTPpAaHHUKA; TMpaBWIbHAasg NpuU3Ma W MpaBUJbHAS MNHPAMUIA; NPABUIIBHAS TPEYTrOJbHAS
MUpaMua ¥ MpaBUIBHBINA TeTpadap; Ky0. [IpeacraBnenne o mpaBUiIbHBIX MHOTOIPAaHHUKAX : OKTadIP,
noaexa’ap v ukocadap. CedeHust Mpu3Mbl U ITUPAMHU/IBL.

CummeTpusi B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHTEIIBHO TOYKH, MPSMOM, IJIOCKOCTH.
DJIEMEHTBI CHMMETPHH B MUPAMUJIaX, apajuieJenuIenax, NpaBuibHbIX MHOTOIPAHHUKAX.

Brruucnenue »1eMEHTOB MHOTOTPAHHUKOB: pEOpa, auaroHanu, yribl. [lmomans OGOkoBOIM
MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSMOM MPHU3MBI, TUIOIIAlb OCHOBaHMI, TeopemMa 0 OOKOBOMU
MOBEPXHOCTU MpsiMON mpu3Mbl. [lnomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABHIIBHOM
MUPaMUJIBI, TeOpeMa O TUIoIIaau yceu€HHou nupamusl. [lonstre 06 06béme. OOBEM MHUpPaMUIBL,
MIPU3MBI.

[Tonobupie Terma B mpocTpaHcTBe. COOTHONIEHUS MEXIY IUIOMIAIMU TOBEPXHOCTEH,
00BEMaMU MOJOO0HBIX TEII.

11 KJIIACC

Tesa Bpauienus

[{unuHapuyeckas TMOBEPXHOCTh, OOpa3ywIlue NUIUHAPUYECKONW TOBEPXHOCTH, OCh
MATUHAPUYECKON TOBEepXHOCTH. L{MmmuHap: ocHOBaHUS 1 OOKOBasi TOBEPXHOCTH, 00pa3yroIasi  OCh;
TUIOIIa1b OOKOBOM U MOJHON MOBEPXHOCTH.

KoHnnueckasi TOBEpXHOCTh, OOpa3ylolMe KOHMYECKOW IMOBEPXHOCTH, OCh U BEpIIMHA
KOHUYeCKol oBepxHOCTH. KoHyc: OCHOBaHME U BepIIMHA, 00pa3yromas U OCh; MIOMa s OOKOBOM 1
MOJTHOW TOBEPXHOCTH. Y CEUEHHBI KOHYC: OOpa3ylliue W BBICOTA;, OCHOBAaHHS U OOKOBas
MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMAMETP; IUIOHIAIb MOBEpXHOCTH cdepbl. B3aumuoe
pacmonoxeHue chepsl U TUIOCKOCTH; KacaTelIbHas IIIOCKOCTh K cepe; mIomas cepsl.

N306paxenue Ten BpalleHus Ha MII0CKocTU. Pa3BEépTKa IMIIMHpa U KOHYCA.



KomOuHammu ten BpameHust ¥ MHOTOTpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBINA OKOJIO C(ephI;
cdepa, BMcaHHast B MHOTOTPAaHHUK, WM TEJIO BPAILICHHS.

[Tonsitue 00 o00BEMe. OcHOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO MapajuieNenunena u cieacTsus u3 He€. O0bém nununapa, konyca. O0bEM 1mapa u
TJI01a b ChEepHl.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IUIOIAASMU TTOBEPXHOCTEH,
00BpEMaMU ITONOOHBIX TEIN.

Ceuenus nunmHapa (IapajuieabHO U MEPIEHAUKYIISIPHO OCH), CEUEHNUs KOHYCa (I1apajliiesIbHOEe
OCHOBAHHIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEYEHUS 1apa.

BexkTOpbI M KOOPANHATHI B IPOCTPAHCTBE

BekTop Ha 1I0CKOCTH U B mpocTpaHCTBE. CI0KEHUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHE
BEKTOpa Ha uucio. PasnoxeHue BekTOopa 1O TpEM HEKOMIUIAHApHBIM BekTopam. IlpaBuio
napauienenunena. Pemenue 3anad, CBA3aHHBIX C NPUMEHEHUEM IIPABWII JEUCTBUN C BEKTOPAMHU.
IIpssMoyrosibHas cucTeMa KOOpAuHar B npocrtpancTse. Koopaunatel BekTopa. [Ipocrenmue 3anaun
B KOOpJAMHATaX. YTOJI MeXAy BekTopaMu. CKaJIpHOE TPOU3BEACHHUE BEKTOPOB. Brruncienue yrios
MEXy IPSIMBIMU U IUIOCKOCTSMH. KOOpAMHATHO-BEKTOPHBIM METO/ TP PELLIEHUN T€OMETPUUYECKUX
3a/1a4.

INJIAHUPYEMBIE PE3YJIbTATbBI

JIMYHOCTHBIE PE3YJIBTATHI

JImdHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl ydeOHOro mpeamera «MaTemaTukay
XapaKTEepU3YIOTCSL:

I'paiknanckoe BocniuTanue:

c(hOPMUPOBAHHOCTHIO  TPAXKAAHCKOM TO3UIMK  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCHUKCKOrO OOINeCTBa, MPEACTABICHHEM O MaTeMaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SIBJICHUH, IPOIEAYp TPaXKIaHCKOTO 00111ecTBa (BHIOOPHI,
ONPOCHI U Tp.), YMEHUEM B3aUMOJECHCTBOBATh C COLMAIBHBIMU UHCTUTYTaMU B COOTBETCTBUM C MX
(GYHKIMSAMHI U Ha3HAYEHUEM.

I[laTpuoTHyeckoe BoCNUTAHME:

c(OpPMUPOBAHHOCTBHIO POCCUNCKON I'PayKAAHCKOW MJIEHTUYHOCTH, YBAXKEHHUS K MPOILIOMY U
HACTOSIIEMY POCCHUICKOM MaTeMAaTHUKH, IIEHHOCTHBIM OTHOIIEHHEM K JOCTHXKEHMSIM POCCHUUCKHUX
MaTeMaTUKOB M POCCHUICKOM MaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ATHUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM  JIyXOBHBIX IIEHHOCTEH  POCCHUHCKOTO  Hapoaa; CcHOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, 3THUUYECKOTO IOBEICHHS, CBS3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTH)KEHUI HAyKM M JEATEIbHOCTBIO YUEHOIO; OCO3HAHHMEM JIMYHOIO BKJIa/Ja B IMOCTPOEHHUE
YCTOMYMBOTO OYYIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHUPY, BKIIFOUAst SCTETUKY MAaTEMaTHIECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEIICHHH, pacCyKICHHI; BOCIPUUMYUBOCTHI0 K MAaTEeMAaTUYECKUM acIleKTaMm
Pa3IUYHBIX BUJIOB UCKYCCTBA.

dDu3nvecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSITh MaTeMaTHUECKHUE 3HAHUS B MHTEPECAX 3JOPOBOTO U
Oe3omacHoro odpa3a *HU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO (310pOBOE MUTAHUE,
cOamaHCUPOBAHHBIN PEKUM 3aHATHI U OTABIXA, peryispHas Gu3nuecKas akTUBHOCTD); (PU3UUECKOTO
COBEPIIICHCTBOBAHUS, TIPH 3aHATUSX CIIOPTUBHO-03/I0POBUTEIILHOMN ACATEIHHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYY, OCO3HAHHEM IIEHHOCTH TPYAOIIO0HS; MHTEPECOM K Pa3IHIHBIM chepam
po(hecCHOHANLHOM JEITeTbHOCTH, CBS3aHHBIM C MATEMATUKOW M €€ TPUIIOKEHUSMH, YMEHHEM
COBEPINAaTh OCO3HAHHBIN BHIOOP OynyIiei nmpodeccuu U pean30BbIBaTh COOCTBEHHBIE KU3HEHHBIE
TUTAHBI; TOTOBHOCTBIO U CITOCOOHOCTBIO K MAaTEMaTHYECKOMY 00pa30BaHUIO M caMO00pa30BaHUIO Ha



IPOTSKEHUM BCEH KM3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B PELIEHUU NPAKTHUUECKUX 3a]ad
MaTeMaTUYECKON HalpaBICHHOCTH.

IK0JIOTHYECKOe BOCIIUTAHHe:

C(OPMHUPOBAHHOCTBIO 3KOJIOIMYECKOW KYJIbTYpbl, I[OHMMAaHUEM BIMSHUSA COLMAIBHO-
HKOHOMHMYECKUX IIPOLECCOB HA COCTOSHUE IPUPOJHOM M COLUAIBHOM CpENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa HKOJOTMUECKUX MpolsieM; OpueHTaluell Ha IPUMEHEHnEe MaTeMaTHYeCKUX
3HAHUH JUIA pelIeHus 3a/1a4 B 00JIaCTH OKPYIKAIOIIEH Cpelibl, INIAHMPOBAHUS TIOCTYIIKOB U OI[CHKH
UX BO3MOJKHBIX ITOCIIEICTBUI JUIsl OKPYKAIOLIEH Cpebl.

IleHHOCTH HAYYHOT'O MO3HAHMSA:

c(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKU M 0OLIIECTBEHHOW NPAKTUKH, IOHUMAaHUEM MaTeMaTHUECKOM HayKH Kak chepbl UesI0oBeUeCKOM
JESTENIbHOCTH, 3TAIOB €€ pa3BUTHS M 3HAUMMOCTH JUJISl pa3BUTHS LIUBIWIN3ALMN; OBJIAJIECHUEM SI3bIKOM
MaTeMaTUKd M MaTeMaTU4eCKOH KyJIbTypOoil Kak CpeACTBOM I103HAHMS MHUPA; T'OTOBHOCTBIO
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESTEIIbHOCTh MHAMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOrpaMMbl yueOHOro mpeamera «MaTteMaTHKa
XapaKTepU3YIOTCS OBJIAJICHUEM  YHUBEPCAIbHBIMU nO3HABAMENbHBIMU oelicmeusmu,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OEUCMEUAMU, — YHUBEPCAbHLIMU — pecyIsAmUEHbIMU
oelicmeusimu.
1) Vuueepcanvnvie nosmasamenvhvle Oeticmsus, obecneuusarom Gopmuposanue 06A308blx
KOCHUMUBHBIX NPOUECCOo8 00yYaowuxcsa (0ceoenue Memooo8 NOSHAHUS OKPYICAIULe20 Mupa,
npUMeHeHUe 102UHEeCKUX, UCCIe008ameNbCKUX Onepayuil, ymeHul pabomams ¢ ungopmayueti).
Bba3zoBble Jioruyeckue aeiicTBUS:
® BBUIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPH3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
MOHSTHUM, OTHONICHUH MEXKIYy TMOHATUAMU; (HOPMYIUPOBATH OMpPEIEICHUS TOHSATHI;
yCTaHABJIMBATh CYNIECTBEHHBIN MPU3HAK KIAacCU()UKAMU, OCHOBAHUS JJIsI 000OIIEHHS 1
CpaBHEHHUS, KpUTEPUU TPOBOAUMOTO aHAIIN3A;
® BOCIPUHHUMATH, (OPMYIHPOBAaTH M MPEOOPA3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIE H
OTpHIIATENbHBIC, €IMHIUYHBIC, YACTHBIE U 00IINE; YCIOBHBIE;

® BBIBIATH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpeuns B ¢akrax,
JMAHHBIX, HAONIOACHMSIX U YTBEPXKACHUAX; MpeIaraTb KPUTEPUU Ui BbBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;
e JlenaTh BBIBOABI C HCIIOJNIB30BAHHEM 3aKOHOB JIOTHKH, ACIYKTHUBHBIX W WHIYKTHUBHBIX
YMO3aKTIOYeHNUN, YMO3aKIIOUEHUN TI0 aHAIOTHH;

® [POBOJUTH CAMOCTOSITEIHHO JIOKA3aTEIIbCTBA MATEMATUIECKUX YTBEPKACHUH (TIPSIMBIE U
OT TIPOTHUBHOTO), BBICTPAWBATH apTyMEHTAIUIO, MPUBOIUTEL MPUMEPHI U KOHTPIPUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

e BBIOMpATH CIIOCOO peleHus yueOHoM 3a7jauu (CpaBHUBATh HECKOJIBKO BApPUAHTOB PEIICHUS,

BBIOMpPATh HAN0O0JIEE TIOAXOISAIIHNN C YIETOM CAMOCTOSITENILHO BBIICIICHHBIX KPUTEPHUEB).
Ba3oBble ncciieoBaTeIbCKeE el CTBHA:
® ICIIOJIB30BATh BOMPOCHI KAaK UCCIIEI0BATEIbCKII HHCTPYMEHT MO3HAHUS; (DOPMYIHPOBAThH
BOIIPOCHI, (PUKCUPYIOLIUE TPOTUBOPEUNE, MPOOIEMy, YCTaHABIMBATH KICKOMOE U JTaHHOE,
(bopMHpOBATH THITOTE3Y, APTYMEHTUPOBATH CBOO TTO3UITUIO, MHEHHE;

® [POBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIA HSKCHEPUMEHT, HCCIEIOBaHUE IO
YCTQHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oO0beKTa, sBIEHMs, Ipoliecca,
BBISIBIICHHIO 3aBUCHMOCTEH MEXITy 0OBEKTaMH, SBJICHUSMH, TPOIECCAMHU;

®  CaMOCTOATENIbHO (HYOPMYIUPOBATh 0OOOIIEHHUS U BBIBOJBI MO PE3y/bTaTaM MPOBEAEHHOTO
HaOJIOIeHUs, MCCIEeIOBaHUs, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pe3yJIbTaToB,
BBLIBOJIOB M O0OOIIEHUN;

® [IPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOLIECCa, a TAKXKE BBIIABUTATH MPEINOI0KEHUS O

€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nngopmanmeii:



BBIABIIATH Ae(PUUINTH MH)OPMAIUH, TaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HAa BOIPOC M JJIS
pelIeHus 3a1a4H;

BBIOMpaTh HMHQOPMALMIO M3 HCTOYHUKOB pPA3IMYHBIX THUIOB, AaHAJIU3UPOBATD,
CHCTEMAaTH3UpPOBATh M WHTEPHPETHUPOBATH HMH(MOPMAIMIO PA3TMYHBIX BHIOB M (GOpPM
IIPE/ICTABIICHNUS;

CTPYKTYpUpOBaTh  MHPOpPMALIMIO, MPEACTAaBIATH €€ B  pa3nuyHbIX  (Qopmax,
WLTIOCTPUPOBATh IrpaUuecKy;

OLIEHUBATh HAAE&KHOCTh HMHPOPMALMU IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSM.

2) VHhusepcanrbhvle KOMMYHUKAmMuUHble Oelicmaus, 0becneyusaiom coopmuposaHHoCms
COYUANBHBIX HABLIKOE 00YYAIOUUXCSL.
Oomenmne:

BOCIIPHHUMATh ¥ (OPMYIHUPOBATH CYXJECHUS B COOTBETCTBUU C YCIOBHSIMH M LIEISIMHU
00I11eHus; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX
TEKCTaX, J1aBaTh MOSACHEHMUS IO XOAYy PEUICHHUS 3a1add, KOMMEHTHPOBATH I1OJYyYEHHBIN
pe3ynbTar;

B X0J/ie¢ 00CY)XJIEHHsI 3aJaBaTh BONPOCHI MO CYHIECTBY OOCYKIaeMOH TeMbl, MPOOIEMBI,
pemaemMon 3a1adu, BbICKA3blBATh WJCH, HALIEJICHHBIC HA IOUCK PEUICHUS; CONOCTAaBIAThH
CBOU CYXKJCHMS C CYXJEHUSIMH JAPYIMX YYaCTHUKOB JUajiora, OOHapy>KUBaTh pazudue u
CXOJICTBO TIO3WMIIMH; B KOppeKTHOH (opme dopMynupoBarh pa3HOTIACUS, CBOHU
BO3PaKEHU,

IIPEACTABILATL PE3YNbTATHl PELICHUS 3a7a4d, SKCIEPUMEHTA, HCCIEAOBAHMS, INPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (hOpMAT BBICTYIUIEHUS € Y4E€TOM 3a/ay Ipe3eHTaluu |
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

NOHMMATh M WCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHIMBUAYAJIBHOU PaOOTHI MPH
peleHnH y4eOHBIX 3aJad; MPUHUMATh 1€ COBMECTHOW NEATENIbHOCTH, IUIaHUPOBATh
OpraHM3aIl0 COBMECTHOM paloThl, pacHpeneniaTb BUIbl padoT, J10roBapUBaThCH,
00CyX/1aTh MPOLIECC U PE3YyNbTaT pabOThl; 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;
y4acTBOBaTh B IPYMHNOBBIX (opMax paboThl (00CyxaeHHs, 0OMEH MHEHHH, «MO3rOBbIE
HITYPMBI» ¥ MHBIE); BHITIOIHATH CBOIO YacThb pabOTHl M KOOPAWHUPOBATH CBOU JCUCTBUS C
JPYTUMH 4JI€HAMH KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIAAa B OOLIMHA MPOAYKT IO
KPUTEPHSIM, CHOPMYIMPOBAHHBIM yYaCTHUKAMHU B3aNMOICHCTBUSI.

3) Vuusepcanvhvie pezynamugnsle Oeiicmeus, 0Oecneuu8aiom GopmMupo8anHue CMuLCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCIU.
Camoopranusanus:

COCTABJIATH IJIaH, AJITOPUTM PELISHUS 3a/1a4M, BEIOUPATh CIIOCOO pPEeLIeHUs C yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELIEHUI ¢ yU€TOM HOBOM MH(OpMAILIHH.

CaMOKOHTpPOJIb:

BJIaJICTh HaBBIKAMU MO3HABATEIbHOM pe(IeKCHN KaK OCO3HAHMS COBEPIIAEMBIX JeHCTBUI
U MBICIUTENBHBIX TPOLIECCOB, MX pPE3YyJIbTAaTOB; BIAAETh CIIOCO0AMHM CaMOIIPOBEPKH,
CaMOKOHTPOJISl IIpOIiecca U pe3ysibTaTa pelleHrs MaTeMaTUYecKoH 3a1auu;

NPEIBUIETh TPYIHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH PEIIEHUHU 3a7add, BHOCHUTH
KOPPEKTHBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HaWJIECHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHUE PE3Y/IbTaTa LU U YCIOBUAM, OOBACHATh IPUUUHBI JOCTHKEHHS
WIM HEJIOCTHKEHUS pPe3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY, /1aBaTh OIIEHKY
nproOpEeTEHHOMY OIIBITY.



INPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPSIMast, TNIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HMX NPHU PEIIEHUH Ie€OMETPHUYECKUX
3aja4.

OnepupoBaTh NOHATUAMU: NAPALIEIbHOCTD U MEPIEHANKYISPHOCTb NPSMBIX U IUIOCKOCTEH.

KnaccugunupoBars B3aMMHOE pacloIOkKEeHHUE MPSAMBIX U IIJIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh NOHATHSIMU: IBYTPAHHBIA Yrojl, TPaHHU JBYTPAHHOTO YIiia, peOpo JIBYTPaHHOTO
yIJ1a; TMHEHHBIN Yrosl ABYIPaHHOIO YIJIa; TpajlycHas Mepa JIBYTPAHHOIO yrja.

OnepupoBaTb NOHATHUAMU: MHOTOIPDAHHUK, BBINYKJIBIA W HEBBIIYKIIBI MHOIOTPaHHUK,
3JIEMEHTHl MHOTOTPaHHHUKA, IPaBUJIbHBIA MHOI'OIPaHHHUK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPaHHMKOB (IHMpamMuia; HpU3Ma, IPSIMOYTOJIbHBII
napajuiejenumnes, Kyo).

KnaccugummpoBars MHOrOrpaHHHUKH, BBIOMPAsi OCHOBAHMS JJIs1 KJIACCH(HUKANH (BBITYKIBIE U
HEBBINYKJIbIE MHOTOIPaHHMKH; IPABUIbHBIE MHOTOTPAHHUKH; IpPsMble U HAKJIOHHBIE IPU3MBI,
napajuleJIenuIe/ibl).

OnepupoBaTh NOHATUAMU: CEKYILAs TIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH MPUHLMIIBI IOCTPOSHUS CEYEHUH, NCIIOIBb3YSI METO/] CIIE/I0B.

Crpouth ceueHHs: MHOI'OIPAaHHMKOB METOJIOM CJIEOB, BBINOJHATH (BBIHOCHBIE) IUIOCKHE
YepTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (PUTYD: BU] CBEPXY, COOKY, CHU3Y.

Pemiate 3ajaun Ha HaXOXJAEHUE T€OMETPUUYECKUX BEIMUYMH IO oOpa3laM WM ajlrOpuTMam,
IPUMEHSISI U3BECTHBIE aHATMTUYECKNUE METO/IbI IPU PELLIEHUU CTaHIaPTHBIX MATEMAaTUYECKUX 3a/1a4
Ha BBIYMCIIEHUE PACCTOSIHUM MEXy ABYMS TOUKaMM, OT TOUYKH JI0 MPSIMO, OT TOYKH /10 IJIOCKOCTH,
MEX1y CKPELIUBAIOLUIUMUCS PSIMBIMH.

Pemath 3ajaun Ha HaXOXKJEHHUE I€OMETPHUUECKUX BEJIIMYMH 110 00pasliaM WM aIroOpuTMaM,
MPUMEHSISI U3BECTHBIE aHAJTUTUUECKUE METO/IbI IPU PEIICHUH CTaHIApTHBIX MaTeMaTUYECKUX 3a]a4
Ha BBIYHCIICHHUE YIIJIOB MEXKAY CKPEIMBAIOIINMUCS MPSMBIMU, MEKIY MPSMOH U INIOCKOCTBIO, MEX Y
IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB.

Bbruucnate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOIOIpAaHHHMKOB (TMpU3Ma, MUpamMuaa) ¢
pUMEHEHHEM (OpMYJ; BBIYMCIATH COOTHOIICHUS MEXIY IUIOMIAAIMU MMOBEPXHOCTEH, 00bEMaMu
NOJ0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSAMHU: CUMMETPHS B IPOCTPAHCTBE; LIEHTP, OCh U TNIOCKOCTh CHMMETPHH;
LEHTP, OCh U MIIOCKOCTh CUMMETPHH (DUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH MH(POPMAILMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUeCcKUX Urypax, IpeaCTaBICHHYIO Ha YepTexaxX U PUCYHKaX.

[IpumensaTs reomerpuueckue (GakThl IS pEIIEHUS  CTEPEOMETPHUYECKUX  3ajad,
MIpeoJIaraloIuX HECKOJIBKO IIaroB PELIEHUs], €CIN YCIOBUS IPUMEHEHNUS 3aJaHbl B ABHOU GopMe.

[IpuMeHATh NpOCTEHIINE NPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-KOMMYHUKALMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPUUECKHX 3a/1ad.

[TpuBOIMTE IPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU, PACIIO3HABATD
MPOSIBJIEHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpuMeHATH TOJyueHHBbIE 3HAHMS Ha NPAKTUKE: aHATU3UPOBATh pEAIbHbIE CUTYallMd U
MIPUMEHSTh U3YUYECHHBIE MIOHATHUS B IIPOIECCE MTOMCKA PEHICHUS] MaTeMaTHYeCKH CPOPMYITUPOBAHHOM
npoOJIeMbl, MOJIEMPOBATh PeabHbIE CUTYallMd Ha S3bIKE T€OMETPHH, UCCIIEA0BATh MOCTPOCHHBIE
MOJIEJI C HCIOJb30BaHUEM T'€OMETPUUYECKUX MOHITHM M TEeOopeM, ammapara aiareOpbl; peniatb
IIPAKTUYECKHE 3a]1a4H, CBA3aHHbBIE C HAXOXKACHUEM I'€OMETPUUECKUX BEIINYMH.

11 KJIIACC

OnepupoBaTh MOHITUSMU: IHJIMHAPHUECKAS MOBEPXHOCTh, 0Opa3yOIIUe MUIHHIPUICCKON
MOBEPXHOCTH; IIWINH/IP; KOHUYECKAst TOBEPXHOCTh, 00pa3yolie KOHUUECKON MTOBEPXHOCTH, KOHYC;
ceprueckas MOBEPXHOCTD.



PacnioznaBats Tena BpamieHus (MHUIUHAP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TeJl BPALCHUSI.

KnaccudunupoBats B3auMHOE pacnookeHue cheprl U IIOCKOCTH.

OnepupoBaTh NOHATUSMU: ILIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTAa, BBICOTA CETMEHTA;
1IapOBOM CJIOW, OCHOBaHUE IIAPOBOTO CJIOSA, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruucasate 00BbEMBI M TUIOHIAAM TMOBEPXHOCTEW TeJl BpallCHHs, F€OMETPUUECKUX TelI C
npuMeHeHueM (HOpMyIL.

OnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHHK, BIIMCAHHBIN B CEpy U OMHCAHHBIA OKOJIO CQEpHI;
cdepa, BliMcaHHAsi B MHOTOTPAHHUK WJTU TEJIO BPAIICHHUS.

BbI4ucasTh COOTHOIIEHUS MEXAY ILTOMAAsIMH IOBEPXHOCTEH U 00bEMaMH MOJOOHBIX TEJI.

N3o0paxarh uzydyaemble GUTYpPHl OT PYKH U C MPUMEHEHHEM MPOCTBIX YEePTEKHBIX
MHCTPYMEHTOB.

BbIONMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: B
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALICHUSI.

W3Brekatb, MHTEPIPETUPOBATH M MPeoOpPa30BbIBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (pUrypax, MpeCTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINIONHATE 1EUCTBUS CIIOKEHUSI BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOpa Ha
YHCII0, OOBACHATH, KAKIMU CBOWCTBAMH OHH 00J1aJaf0T.

[IpuMeHATh paBUIIO MapajieIenuIe/a.

OnepupoBaTb NOHATUSAMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOpPA, YIroJl MEXAY BEKTOpaMH, CKaJspHOE
IIPOU3BE/IEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbBIE BEKTOPHI.

Haxonutb cymMMy BEKTOpPOB M NHPOU3BEACHUE BEKTOpA HAa YUCIIO, YIOJ MEXAY BEKTOpaMHU,
CKaJISIpHOE MPOU3BECHHUE, PACKIIAIbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM BEKTOpPaM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B ICKAPTOBOU CUCTEME KOOPAMHAT.

[IpumensaTb reomerpuyeckue (GakThl ISl  PELICHUS  CTEPEOMETPUYECKMX  3ajad,
MPENoIararolluX HECKOIbKO IIar0B PELICHNUs, €CIIH YCIOBUS IPUMEHEHNUs 3a/1aHbl B SIBHOU (opMme.

Pemats mpocrelilmme reoMeTpuyeckue 3aJayd Ha NPUMEHEHHE BEKTOPHO-KOOPIMHATHOIO
METOJa.

Pemate 3agauM Ha JOKa3aTENbCTBO MAaTEMAaTUYECKHUX OTHOIICHMH U  HaXOXJEHHUE
F€OMETPUUYECKUX BEJIMYMH N0 o0paslaM WIM alropuTMaM, MPUMEHsSsS W3BECTHBIE METOAbI IpPU
PELIeHNH CTaHAAPTHBIX MaTEMAaTUYECKUX 3a/1a4.

[IpuMeHATh TpocTEHIINE MNPOTPAMMHBIE CPEACTBA U  DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a/1ad.

[IpuBOANTH MPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH, PACIIO3HABATH
MPOSIBJIEHUE 3aKOHOB F€OMETPUH B UCKYCCTBE.

[IpuMeHATh TOJyYEHHbIE 3HAHUS HA NPAKTUKE: aHAIM3UPOBATh pealbHbIE CHUTYallUH M
IPUMEHSTh U3YUYEHHBIE MIOHATHUS B IIPOLIECCE NTOMCKA PELICHUS] MaTEMaTHYECKU COPMYINPOBAHHOMN
npoOJIeMbl, MOJIETMPOBATh PEabHBIE CUTYallMU Ha SI3bIKE F€OMETPUH, UCCIE0BATh MOCTPOSCHHbBIE
MOJIEJI C HCIOJb30BAaHMEM T'€OMETPUUECKUX MOHATHM M TeopeM, ammapaTa anreOphl; pelaTh
IIPAKTUYECKHE 3a]1a4H, CBA3aHHBIE C HAXOXKACHUEM I'€OMETPUUECKUX BEJIINYHUH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecrBo
4acoB,
OTBOJANMBIX

Ne A JJieKTPOHHbIE (HU(ppoBHIE)

HaumeHoBaHuUe pa3aes10B U TeM NPOrPaMMBbI Ha

n/n o0pa3oBaTebHbIe pecypchl
OCBOEHHe
KaKI0ro
pasziesa u
TeMBblI

Pasnen «BBenenue B crepeomerpuio» 10 4.




OCHOBHBIE TIOHSTHS CTEPEOMETPHH: TOUKA,
psiMasi, INTOCKOCTB, TpocTpaHcTBo. [IpaBmna

1 n300paKeHHs] Ha PUCYHKAX: N300pakeHHs 1
IUTOCKOCTEH, MapanieabHbIX IPSMbBIX (OTPE3KOB), https ://www.yaklass.ru/p
CCPCAHHEI OTPe3Ka https:/sdamgia.ru/

2 [lonsTHs: nepecekaronyecs MIOCKOCTH, 3 https://mathlesson.ru/
repeceKaroIuecs npsiMasi ¥ IIOCKOCTb https://www.time4math.ru/

3 HauvanbpHble cBefieHUs 0 KyOe 1 upaMuse, ux 2 https://m.eds00.ru
pasBépTkHu 1 Mozenu. CedeHns MHOIOIPaHHUKOB https://foxford.ru/
[TonsiTre 06 aKCMOMAaTHYECKOM MTOCTPOSHUH

4 CTepEeOMETPHH: aKCHOMEBI CTEPEOMETPHH H 4
CIICACTBHSA M3 HUX

Paznen «IIpsimble 1 mu10cKoCTH B pocTpancTBe. [lapajieTbHOCTH NPAMBIX M IJI0CKOCTel» 12 4.
B3anmHoe pacronioxeHue IpsiMbIX B

5 MIPOCTPAHCTBE: IEPECEKAIONINECs, TapaJlle/IbHbIe 1
U CKPEUIMBAIOIIUECS IPSIMbIE

6 [MapannensHOCTb NPSIMBIX M IJIOCKOCTEH B 5
MPOCTPAHCTBE https ://www.yaklass.ru/p

7 VTIIBI ¢ COHANIPABICHHBIME CTOPOHAMHU 1 https://sdamgia.ru/

8 Yron Mexay IPsIMBIMH B IPOCTPAHCTBE 2 https://mathlesson.ru/

https://www.time4math.ru/

9 IMapauieabHOCTb IUIOCKOCTEHl: TapaslenbHbIe 3 https://m.edsoo.ru
fLiocKocTH https://foxford.ru/

10 IMoctpoeHue ceucHuit 2
Kontpoabnast padora Ne 1 nmo teme "IIpsimbie

11 U IJI0CKOCTH B MPOCTPAHCTBE. 1
IMapannenbHOCTH NPAMBIX U IIOCKOCTEH "

Pa3gen «IlepneHIUKYJISIPHOCTHh MPAMBIX H IUIOCKOCTE» 12 4.

12 IlepneHuKyISIPHOCTD NPSIMOM U INIOCKOCTH: 3
NepHEeHANKYJISIPHBIE IPSMbIE B IPOCTPAHCTBE

13 [Mpu3HaK NEPIeHIUKYISIPHOCTH NPSIMOH U 2 Ettps.};/\glww._vaklt’/:lss.ru/p
IIOCKOCTH ttps://sdamgia.ru
T " " https://mathlesson.ru/

14 | PMOH HEPHEHATIGPHOH 3 https://www.time4math.ru/

https://m.edsoo.ru
[NepnenanKysip ¥ HAKJIOHHBIE: PACCTOSIHUE OT https://foxford.ru/

15 TOYKH JI0 IIIOCKOCTH, PACCTOSHUE OT MPSIMOH 10 4

TUIOCKOCTH
Paznen «Yruabl MexkaAy NpsiMbIMHE U IUI0cKOcTsIMI» 10 u.

16 VYTIIbl B IPOCTPAHCTBE: YIOJl MEX/LY MPSIMOH 1
TUIOCKOCTBIO
JIByrpaHHbli yroJ, JMHEHHbIN yroi

17 BYTPAHHOLO VI 2 https ://www.yaklass.ru/p
[NeprieHAMKYISPHOCTD IIOCKOCTEN: IPU3HAK https://sdamia.ru/

18 He;)HeHI[I/IK;,IIH}jI))HOCTI/I JBYX rmocxo-CTI;ﬁ 3 https://mathlesson.ru/

https://www.time4math.ru/

19 Teopema o TpEX MepHeHANKYIApaxX 3 https://m.eds00.ru
KouTpoJbHas paGora Ne 2 mo Temam https://foxford.ru/

20 "TlepneHANKYIAPHOCTH NPAMBIX U 1
Iockocrei'" u "' Yribl Mesay NPpSIMbIMH H
njockocrsiMu"

Pa3zgen «Muororpanaukm» 11 4.
[MoHsiTHEe MHOTOTPAaHHUKA, OCHOBHbIE DJIEMEHTBI

21 MHOTOI'PAHHUKA, BBIIIYKJIbIE U HEBBIITYKJIbIE 4
MHOT'OTPaHHHKH; Pa3BEPTKA MHOTOTPaHHHKA https ://www.yaklass.ru/p
INpaBuibHbIE MHOTOTPAHHHKH: TIOHSTHE https://sdamgia.ru/
MPaBUIILHOTO MHOTOTPAHHHKA; TIPABUIIbHASL https://mathlesson.ru/

22 NPHU3Ma W PaBHIbHAS TMPAMHU/IA; TPABUIbHAS 2 https://www.time4math.ru/
TpeyroJbHas MUpaMua U NPaBUILHbIH https://m.edsoo.ru
TeTpasap; Kyo https://foxford.ru/

23 CuMMeTpHst B IPOCTPAHCTBE: CUMMETPHS 1

OTHOCHTCJIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
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DJIEMEHTHI CUMMCTPHUH B ITUPpAMHUIAX,
napaieenuIcaax, NpaBUJIbHbIX

MHOTOTpaHHUKAX
2 Brrancienue 31eMeHTOB MHOTOTPaHHHAKOB! 1
pEOpa, IuaroHamu, yrisl
[Tnomans 60KOBOM TOBEPXHOCTH M TIOJTHOM
25 MMOBEPXHOCTH MPSIMOM MPH3MBI, ILIOIIA]TH 2
OCHOBaHHH, TeOpeMa 0 OOKOBOM MOBEPXHOCTU
MIPSIMOIA TPU3MBI
Konrpoabnas padora Ne 3 o teme
26 HM ”" 1
HOTOTPAHHUKH
Pa3nen «O0BEMBI MHOTOTPAHHUKOBY 9 4.
27 IMousitue 06 06BEMe 1 https ://www.yaklass.ru/p
28 OGBEM MUpaMuIbI 4 https://sdamgia.ru/
29 O6bEM mpH3MBI 3 https://mathlesson.ru/
https://www.time4math.ru/
30 KounrpoabHas padora Ne 4 o teme "O0bEMBI 1 https://m.edsoo.ru
MHOTOrPaHHUKOB'" https://foxford.ru/
Pa3gen «IloBTOpeHne: cedeHusl, paCCTOSTHUS H YIJBD 4 4.
31 IToBTOpEHHE, 0000IICHHE CHCTEMATH3AIINS 3 https ://www.yaklass.ru/p
3HaHU. https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/
32 HroroBasi KOHTpoOJILHAS paGoTa 1 https://m.eds00.ru
https://foxford.ru/
OBHIEE KOJIMYECTBO YACOB I10 68
IMPOT'PAMME (x/p-5)
11 KJACC
KoauuecTBo
Yacos,
Ne OTBOAMMBIX JuekTpoHHbIe (UU(pPOBLIEL)
HaumeHoBaHHe pa3aesioB U TeM MPOrPaMMBbI HA
n/n o0pa3oBaTe/ibHbIE pecypchbl
0oCBOEHHE
KaXKI0ro
pa3nenau
TEeMBI
Pazngen «Tena Bpamenus» 12 4.
1 https ://www.yaklass.ru/p
2 Cdpepa u map 3 https://sdamgia.ru/
https://mathlesson.ru/
3 . 3
Hunmuaapudeckas moBepxHocTh. LumuHIp https./www.timedmath.ru/
4 Konnueckas moBepxHocTh. Konyc 4 httos://m.edsoo.ru
ps://m. .
5 KomGuHaIHs TeT BpallleHus! ¥ MHOTOIPAaHHHUKOB 2 https://foxford.ru/
Pa3znen «O0bEMBI TEI» S 4.
6 TTousitue 06 00BEMe. OCHOBHEBIE CBOMCTBA 1
00BEMOB Tel
00BéM nmuHApa, KoHyca. O0BEM mapa u https :// WWW'YaklaSS'rU/ p
7 mIomams chepsr 2 https://sdamgia.ru/
https://mathlesson.ru/
ITono6HbIe Tena B mpocTpancTBe. COOTHOMIEHUS hitps://www.time4dmath.ru/
8 MEXy IUTOIIAISIMU TIOBEPXHOCTEH, 00bEMamMu 1 httpS: /ime dleO U :
1OAO0HEIX Tet https://foxford.ru/
Kontpoabnas padora Ne 1 no remam "Tesa
9 B " "06 " 1
pamenus" u ‘beMBI TeJ
Pa3nen «BekTopbl M KOOPAUHATHI B pocTpancTee» 10 u.
10 BexTop Ha MIOCKOCTH U B IPOCTPAHCTBE 2 https ://www.yaklass.ru/p
11 YMHOKEHHE BEKTOPA Ha YUCIIO 2 https://sdamgia.ru/
12 Peruenue 3a1a4, CBA3aHHBIX C IPUMEHEHHEM 1 https://mathlesson.ru/

TpaBUJI ACHUCTBUN C BEKTOPAMH

https://www.time4math.ru/
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[psiMoyrosbHas CHCTEMA KOOPIUHAT B https://m.edsoo.ru

13 npocrpadcTee. KoopauHaTel BEKTOpA. 1 https://foxford.ru/
IIpocTeiimue 3aga4un B KOOpAUHATAX

VYron mexay BekTopamu. CKansipHOe

14 2
IIPOU3BEICHUE BEKTOPOB

15 KoopanHaTHO-BEKTOPHBINA METO NPH PELICHUN 1
TreOMETPUUECKUX 33724

16 Konrpoabnas padora Ne 2 mo Teme "BekTopsl 1

U KOOpPAMHATHI B MpocTpaHcTBe'

Pa3gen «IloBTopenue, 00001IeHIe, CHCTEMATH3AUSA 3HAHUH» 7 4.

[ToBTOpEHUE, 0000IICHNAE U CHCTEMATH3ALIHS https ://www.yaklass.ru/p

17 3HAHM. 6 https://sdamgia.ru/
https://mathlesson.ru/
https://www.time4math.ru/

18 HUToroBasi KOHTpoJLHasI paboTa 1 https://m.eds00.ru
https://foxford.ru/

OBHIEE KOJIMYECTBO YACOB 11O 34

IIPOTPAMME (x/p - 3)
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