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IHHOACHUTEJIBHASA 3ATINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomerpusi» 06a30BOTO YpOBHS It OOYUaIOLIMXCS
10 —12 xnaccoB pazpaboraHa Ha ocHOBe DenepaabHOrO roCyAapCTBEHHOTO 00pa30BaTEIILHOTO
CTaHJapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEeIbABISEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHIICKOrO 00pa3oBaHUS.
PeaJ'II/I:‘]aHI/I?I ImporpamMmaI O6GCHGLII/IB21€T OBJIAJICHUEC KJIIFOUYCBbBIMH KOMIICTCHIIMAMU,
COCTaBJAIOIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$I, OEJI0OCTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O pa3BUTUA JIMYHOCTU O6y‘-IaIOHII/IXC$I.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T'eOMETpUH Ha YpPOBHE CpEIHEro o0mero oOpa3oBaHUS
00ycIIOBIIeHa TPAaKTUYECKOM 3HAYMMOCTBIO METANPEIMETHBIX M TPEIMETHBIX pPe3yIbTaToOB
oOy4eHHsT TEOMETPHH B HANPABJICHUH JMYHOCTHOTO PAa3BHTHs OOydJarommxcs, GopMHupoBaHUsS
(GYHKIIMOHATFHOW MaTeMaTHYECKOW TPAaMOTHOCTH, H3YYEHHUS APYIHX Yy4eOHBIX TUCIIHMILINH.
PazButne y oOydaromimxcsi NMPaBWIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHUU
TE€OMETPUYECKUX aOCTPaKIMil, COOTHONICHHN PEabHOTO W HJCATHHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYE€CKOW HAyKOM SIBJICHHH W MPOILIECCOB PEAIBHOIO MHPA, MECTE F€OMETPHUU B CHCTEME
HAyK M pOJIM MaTEeMaTWYeCKOTO MOJICNIMPOBAHKMsI B HAayYHOM I[IO3HAHWW W B TIPAKTHKE
crocoOCTBYeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS aallTallid B COBPEMEHHOM OOIIIECTBE.

I'eomerpust siBisieTcss OMHUM ©3 0a30BBIX TPEJAMETOB Ha YPOBHE CpEIHETro OOIIero
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUEHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIICHHE, (HOpPMUPYEeMOe MpPH H3YYCHUH OOYYAIOIIMMHCS TOHSTHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IICTIOYKH JIOTUYECKUX YTBEPXKICHHH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEJICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3a]lad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpHUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0acTsX AEATENbHOCTH 4YeioBeka. OpUEHTalusi YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOO0XOIMMOE YCIIOBHUE €r0 COIMALHOTO ObITHS, (opMa OTpa)KeHHs OKPYXKAIOIIETO MHUPA,
yCIOBHE  YCICIIHOTO TIO3HAHWUST M AKTHBHOTO IPeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NESTEIbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHATBLHO BAXKHBIX KAayeCTB, MOITOMY aKTyallbHA
3amga4a (hOpMHUPOBAHHSA y OOYYaIOIIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B MOJTOTOBKE K MPAKTUYECKOH
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Ienb ocBOEHUS MporpaMMsbl yueOHOTO Kypca «'eomeTpusk» Ha 0a30BOM ypOBHE 0OyUEHHUS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIBTYPHOE pa3BUTHE OOYYAIOIIMXCS uepe3 oOecreyeHue
BO3MO’KHOCTH NMPHOOPETEHUsI M HCHOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPUYECKUX 3HAHUH U
JEeUCTBUH, CIeNU(PUUHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEIIIHOTO MPOJIOJKEHUSI 00pa30BaHUs 110
CIIEIIATIBHOCTSIM, HE CBS3aHHBIM C TIPUKJIJHBIM HCIIOJIb30BAaHHEM I€OMETPHHU.



[Iporpamma 1o reomeTpur Ha 0a30BOM YpPOBHE MpeJHA3HAYeHA JUIS OOYYaIOIIMXCS
CpeAHEel WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromiuecs Ha 0a30BOM YpOBHE JOJKHBI OCBOWTH
oOmre MaTeMaTHYeCKUEe YMEHHUS, CBA3aHHBIE CO CHEIU(PHUKON T€OMETPHH U HEOOXOIUMBIE IS
KU3HU B COBpEeMEHHOM o0recTBe. Kpome 3Toro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
OoJiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B TEOMETPHUCCKUX 3HAHHSX B
npoheccCHOHATFHON IS TEILHOCTH.

JloCTIbKeHHEe el OCBOCHUS MPOrPaMMBbl 00ECIIEUNBACTCS PEIICHHEM COOTBETCTBYIOIINX
3aj1a4. [IpuopureTHsiMu 3a1adyamMu 0cBoeHUs Kypca «I'eomerpumn» Ha 6a30BoM ypoBHE B 10—12
KJ1accax sIBIISFOTCS:

e (dopMupOBaHHWE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl U

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOITUM MUPOM;

e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpAIICHUS Kak o
BOXHEHWIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIONIMX OMKMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHSI OKPY’KAIOIIETO MUPA;

e (opMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEkKaX, MOJCISAX M B PEaTbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHE METOJAaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs ONIEPUPOBATH OCHOBHBIMH IOHITHUSMH O MHOTOTPAHHUKAX U
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOIICTBaMU;

e OBJIAJICHHUE ANTOPUTMAMHU PELIEHUS OCHOBHBIX THUIOB 3ajay; (pOpMHpPOBAHUE yMEHUS
IIPOBOJIUTh ~ HECJIOKHBIE  JOKa3aTeJIbHbIE  pPAcCY)KJICHHMsT B  XOJA€  peEIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYallbHBIX M TBOPYECKHX CIIOCOOHOCTEH  oOydarommxcs,
MI03HABATEIbHON AKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUHN, KPUTHUYHOCTH MBIIICHHUS;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: yMEHHE
pacro3HaBaTh NPOSBICHUS T€OMETPHUUECKUX IOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peanbHBIX JKU3HEHHBIX CUTYyalMsIX U IPU H3yYEHUM JPYrHX y4eOHBIX MpPEAMETOB,
IIPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IeOMETPUYECKUN ammapaT Julsl pelleHHs NPaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOJTY4YE€HHBIE PE3YJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETpUU

B Hayajge €ero MW3ydyeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa30M OpraHM30BaHHAs pab0Ta HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO W TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHUPYET INPOTEKaHUE HHTYUTHBHBIX
MPOIIECCOB, MOTUBUPYET K JallbHEHIIEMY H3YUEHHIO TTpeIMeTa.

[Ipenmourenne oOTHAETCS HATISAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cTh
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATelNbHOCTH. Pa3BUTHE TNPOCTPAaHCTBEHHBIX NPEACTABICHUH Yy YydamMxcs B  Kypce
CTePEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 33a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpaszamu. Co3gaHue obOpa3a MPOBOAUTCS C
OTIOPOH Ha HArJSIIHOCTh, a OTIEPHPOBAaHUE 00PAa30M — B YCIOBHUSAX OTBJICUEHHS OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsSI €r0 UCXOJHOTO COJIep KaHusl.



OcHoBHBIE cofep)karenbHble JIMHUM Kypca «leomerpum» B 10-12  xiaccax:
«MHororpanHukmn», «lIpsmble U IIIOCKOCTH B MPOCTpaHCTBEY, «Tena Bpawmenus», «BekTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
[0 COAEP)KATENbHBIM JIMHUSAM, HO W IO ToAaM OOydYeHHs Ha YpPOBHE CpenHero oOIiero
oOpa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pe3yiIbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
MIOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOIGHUEM IMpPUHIUIA [PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKJIIOYAIIUCH B OOIIYI0 CUCTEMY T€OMETPHUECKUX MPECTABICHUN 00yJaromuXcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3yuenne reomerpuu otBoautcs 1 daca B Hemeno B 10 knacce u 1 yac B Hegeno B 11
kJjacce 1 yac B Henento B 12 kiacce, Bcero 3a Tpu roja oOyuyenus - 102 yueOHbIX Haca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC- 12 KVIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU U CIISICTBUS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLIECIbHbIE U
CKpemuBampomuecss npsamsle. IlapainenbHOCTh NPsSMBIX M IJIOCKOCTEH B NPOCTPAHCTBE:
NapajuleIbHbIE IIPSAMBbIE B INPOCTPAHCTBE; IMAPAJUICIBHOCTb TPEX MPSAMBIX; MNApaJUICIBHOCTD
NpSIMOM M IIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXJIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiime npocTpaHcTBEHHbIE (DUTYPHI HA MIIOCKOCTU: TETPAadp,
KyO, napaJijiesienumnes; NoCTpOeHNE CEUSHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISIPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHbIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTA NPSIMOM M IIOCKOCTH, TeopeMa O NpsIMOM MepHeHIUKYISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKIY HPSIMOM M IJIOCKOCTBIO; JIBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKyisp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IJIOCKOCTH, PpACCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, NPOEKIUs (GUIypbl Ha IUIOCKOCTD.
[lepneHUMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIIEHIMKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DJOJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: N-yronbHas nmpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; NIPsIMasi M HAKJIOHHAs IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN Mapajulesienunes U ero csovicrea. Ilupamupa: N-yronbHas
nUpaMusia, TpaHU M OCHOBaHME NUpPaMU/bl; OOKOBas W INOJHAA IOBEPXHOCTb MHPAMM[bL;
[IpaBWJIbHAsE W YyCEU€HHas MNHMpamMuia. OJIEMEHTbl NpU3Mbl M nHUpaMuisl. [IpaBuibHbIE
MHOTOTPAaHHUKU: IIOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPA3Ma U IIPABHIIbHAS
NUpaMu/a; MpaBUWIbHAS TPEYroJibHas NMUpaMUAa M IpaBUIbHBIN TeTpasap; KyO. IlpencraBienue
O IMpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’ap, JOACKa’aAp M ukocadap. CedeHus NpU3MBI U
NUpaMHIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
OneMEHTBl CUMMETPUY B IUPaMUax, MapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH U TIOJHONM IOBEPXHOCTU INPAMOM MPU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON NMUpaMH[bI, TeOpeMa O IJIOMAgu yceuy€éHHOM mupamuisl. [loHstue o6 oObEMe.
O0BEM nupaMubl, MPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

Tesna Bpamenus



Hunuuapudeckass MOBEPXHOCTh, OO0pa3ylooIIMe MMIWIMHAPUYECKONM TMOBEPXHOCTH, OCh
WIMHAPUYECKON moBepXHOCTH. [{umuHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTHU, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, O0pa3yromas U OCh; IJIONIAIb
OOKOBOH W TIOJHOW MMOBEPXHOCTH. YCCUEHHBIM KOHYC: 0Opa3ylollne W BBICOTA, OCHOBAHHS H
OOKOBasI IIOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIONIAIb TOBEPXHOCTH cdepbl. B3aumHoe
pacroJio’keHue cepbl U MII0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tuiomanb chepsl.

N3o0pakenune Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPa U KOHYCA.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapasenbHOEe OCHOBAHHUIO M MPOXOJISIIEE Yepe3 BEPIITNHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi10ckoCTH U B pocTpaHCcTBE. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. KoopawHatel Bektopa. Ilpocteiimme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.

IINTAHUPYEMBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IpOrpaMMbl Y4eOHOro mnpeamera «MaremaTuka»
XapaKTEePU3yOTCSL:

I'paxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyarollerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 YJICHA POCCUICKOrO OOILIEeCTBa, MPEACTaBICHUEM O MAaTEeMaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHHUH, MOpOLENYp TpakIaHCKOTro oOIIecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJIbHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (YHKLHUSAMHU U Ha3HAYEHUEM.

IIarpunoTnyeckoe BOCIUTAHHUE:

Cc(OPMHUPOBAHHOCTBIO POCCUMCKOI Ipa)K1aHCKOW MIAEHTUYHOCTH, YBAXKEHHSI K MPOILIOMY
U HACTOAIIEMY POCCHMCKOM MaTEMaTUKH, LCHHOCTHBIM OTHOLIEHHEM K JOCTHIKCHHUSIM
POCCUHCKMX MAaTE€MaTUKOB U POCCUICKOM MaTEMaTUYECKOM ILIKOJIBI, K MCIOJb30BAHUIO ITUX
JOCTIKEHHUH B PYruX HayKax, TEXHOJOTHX, cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:



OCO3HAHMEM [JYXOBHBIX IICHHOCTEH pPOCCHICKOrO Hapoaa; c(HOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JNOCTUXKEHUM HAyKd U JESITEbHOCTbIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAaJa B IOCTPOCHUE
YCTOHYHMBOTO OYIYIIETO.

JcTeTHYecKoe BOCIIUTAHHUe:

ACTETUYECKUM  OTHOILIEHHWEM K  MHpYy, BKIIOYas O3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pElICHUH, pacCyKJIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM aclleKTaM pa3IMYHbIX BUJOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

C(OPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B HWHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »W3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbIO
(3n0poBO€ mUTaHME, COATAHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pEryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-030POBUTEIHHON
JEeSITENIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IMYHBIM
chepaM npodeccnoHaNbHOM JEsITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON M €€ MPUI0KEHUSIMU,
YMEHHEM COBEpILIATh OCO3HAHHBIN BbIOOP Oyaylieil mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIE IUIaHbl; TOTOBHOCTbIO M CIHOCOOHOCTHIO K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
caM000pa30BaHNI0 Ha MPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
pELIeHUH MPAKTUYECKUX 3aa4 MaTeMaTUYeCKO HalpaBIeHHOCTH.

JKOJI0TMYeCKOe BOCIIMTAHHE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYyJIbTYPHI, NMOHMMAHHEM BIMSHUSA COLMAIBHO-
HSKOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE HPUPOJHONM M COLMAIBHOW Cpeibl, OCO3HAaHHEM
rJI00AJIBHOTO  XapakTepa  dSKOJIOIMYECKUX IpoOsieM; OpHEeHTalued Ha  NpUMEHEHHe
MaTeMaTU4ECKUX 3HAHWUN Ul pelleHus 3a7ad B 00JIaCTH OKPYXKAIOLIEH cpenibl, MIIaHUPOBAHUS
IIOCTYIIKOB U OLICHKH MX BO3MOKHBIX ITOCJIEACTBUI JUIsl OKpY’KaIOIIel Cpebl.

IleHHOCTH HAY4YHOIO NO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU U OOLIECTBEHHON MPAKTUKH, IOHUMAHUEM MaTeMaTHYeCKOW HayKH Kak chepbl
YeJIOBEUECKON JEATeNbHOCTH, HTANOB €€ Pa3BUTUSA U 3HAUUMOCTH JUISl pa3BUTHS LIMBUIM3ALNY;
OBJIAZICHUEM SI3IKOM MaTEMaTHKM M MaTeMaTU4eCKON KyJIbTypol Kak CpPeACTBOM IO3HAHMS
MHUpPa; TOTOBHOCTbIO OCYLIECTBISATh HPOEKTHYI0 U  HCCIEA0BATENIbCKYIO JIEATEILHOCTD
UHAWBUYAJIHO U B IpYIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yibTaThl OCBOEHUS POrpaMMBbl ydeOHOTO npenMeTa «MaremMaTuka
XapaKTepU3yIOTCS  OBJQJEHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHBIMU  OCliCIBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMEUIMY,  VHUBEPCATbHBIMU — Pe2yNamUHbIMU
oeticmeusmMu.

1) Vuusepcanvhvie nosnasamenshule oeticmeusi, obecneuugaom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYEcco8 0Oyuaouuxcs (0ceoeHue mMemooos NOHAHUS OKPYICAouje2o Mupa,
npuUMeHeHuUe J102UYeCKUX, UCCIe008amenbCKux Onepayuil, yMeHui pabomams ¢ ungopmayuel).

ba3soBble jornyeckue aencreus:



® BBIIBJIATH M XapaKTEPH30BaTh CYIIECTBCHHBIC NMPH3HAKH MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHWHA MEXAY MOHATUAMH; (POPMYTUPOBATH OMpPEICICHHUS MOHSATHIA;
yCTaHaBIIMBATh CYLIECTBEHHBIN NMPU3HAK KiacCU(UKALMU, OCHOBaHUSA JUIst 0000IIeHUsS
U CPaBHEHMSI, KDUTEPUU IIPOBOIMMOIO aHAIN3a;

® BOCIPUHUMATH, (POPMYJIUPOBATH U IPEOOPA3OBHIBATH CY)KJEHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €MHUYHBIE, YACTHBIE U 00IIUE; YCIOBHBIE;

® BBIABJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3HM U IPOTUBOPEUUS B aKTax,
JAHHBIX, HAONIONCHHUAX M YTBEPXKACHUSIX; Mpeuiaratb KPUTCPUH JUISL BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

e Jle/1aTh BBIBOJIBI C MCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, AECTYKTUBHBIX M MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITENILHO J0KAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIpsSMBbIe
M OT TPOTHBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, TPHUBOAWUTH TIPUMEPHl U
KOHTPHpUMEPHI; 000CHOBHIBATH COOCTBEHHBIE CYK/IECHHUS U BBIBOJIBI;

e BbIOMpaTh cHocob pemnieHUs yd4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BAapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBare/ibCKkue 1eHCTBUSA:

® CIOJB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  I1O3HAHUS;
dhopmMyTupOBaTh BOMPOCH], (PUKCUPYIONINE MPOTUBOPEYHE, MPOOIEMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTUPOBATH CBOIO IO3ULHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBaHUE IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBeKTa, SBJIEHHS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 0ObEKTaMH, SBJICHUSMU, MPOIIECCAMU;

® CcaMOCTOATENbHO (opMyIHpoBaTh OOOOIMICHWS W  BBIBOABI 10  PE3yJIbTaTaMm
MPOBEIEHHOTO HAOIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHUH;

® [IPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKXKE BBIABUIaTh MPEINOJIOKEHHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(OPMALIMHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIIPOC U
JUIS pEIIeHUs 3a/1a4H;

e BbIOMpaTh HWHGOPMAIMIO U3 HCTOYHHUKOB PA3IMYHBIX THUIOB, aHAIU3UPOBATH,
CUCTeMAaTHU3UPOBATh U HUHTEPIPETHPOBATH WH(OOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;

® CTPYKTypupoBaTh HUHGOpPMAIUIO, TMPEICTaBIsATh €€ B  pPa3IUYHBIX  (QopMmax,
WUTIOCTPUPOBATH IpahuuecKu;

® OIICHUMBAaTh HAJEKHOCTh HMH(POpPMAIUM 110 CAMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHueepcanvhvle KOMMyHUKAmMuUGHbIE Oelicmeus, 00ecneuusarm coopmupo8anHocns

COYUANBHBIX HABLIKOE 00YUAOUWUXCAL.

OO0menue:

e BOCIPUHHMMATh U (POPMYIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSMH U LEIAMHU
oOIIeHusA; SCHO, TOYHO, T'PAaMOTHO BBIpaXaTb CBOI TOYKY 3pEHHMs B YCTHBIX H



IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 10 X0y pELIeHMs 3aa4l, KOMMEHTUPOBATh
IIOJTY4ECHHBIN pe3yNbTart;

B X0JIe 00CYKJICHUS 3a]aBaTh BOIIPOCHI 10 CYIECTBY 00CYKIaeMON TEMBbI, TPOOIEMBI,
pelaeMoi  3ajaud, BbBICKA3bIBaTh UJEH, HAlLEJICHHbIE HA IIOMCK PELICHMUS;
COMOCTABJIATh CBOU CYXKACHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHMBaTh Pa3IMUne U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH popme GopMyarpoBaTh
pasHoIJIacusi, CBOM BO3paKEHMS,;

IIPEJICTABIATh PE3YJIbTAaThl PELICHUsI 3a7a4u, SKCIEPUMEHTA, UCCIIEOBaHUs, IPOEKTa;
CaMOCTOSITEJIBHO BBIOMpPATh (opMaT BBICTYIUIEHHMSI C YYETOM 3ajad Ipe3eHTalUu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyannuecTBo:

MIOHUMAaTh M HMCHOJb30BaTh MPEUMYILECTBa KOMAaHIHOW M MHAMBHIYaIbHOU pPabOTHI
IpU pelIeHUH Y4eOHbIX 3ajad; MNpPUHUMATh LEedb COBMECTHOW JIeATENbHOCTH,
IUIAaHUPOBATh OpraHU3allMI0 COBMECTHOM pabOThl, pacmpenensaTb BHAbI padoT,
JIOTOBApUBAThCs, OOCYXKJIaTh TMpoOlLecC M pe3ynbTarT paboThl; 0000IIaTh MHEHUS
HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUN, «MO3TOBBIE
HITYPMb» M HHBIE); BBIINOJHATH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU
JNEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MIPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuusepcanvnoie pecynamuenbvie oeticmaus, obecneuusarom Gopmuposanue CMblCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM pEIICHU 3a/1a4M, BEIOUPATh cr1oco0 peuieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PELICHUN ¢ yu€TOM HOBOM MH(POpMAIIIHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM IIO3HABATEIbHOM peQIEeKCUH KaK OCO3HAHUS COBEpLIAEMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaTOB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpoliecca M pe3ylbTaTa pPELIeHHUs MaTeMaTH4ecKOon
3aJauuy;

IPEIBUAETh TPYIHOCTH, KOTOPblE MOTYT BO3HUKHYTh IIPU PEIIEHUM 3a/1a4l, BHOCUTh
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yJdbTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTHDKEHUS] WJIM HEIOCTKEHUs pe3YyJbTaTOB JEATEIbHOCTH, HAXOIUTh OIIMOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC -12 KJIACC

OHCpI/IpOBaTB MOHATUAMU: TOYKA, IIpAMas, IMIOCKOCTb.
HpI/IMeHHTL AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX IIPU PCHICHUU T'COMCTPHUICCKUX

3agad.



OnepupoBaTb NOHATUAMM: NApPAIEIbHOCTh U MEPHEHAUKYISIPHOCTh MpPSAMBIX U
IIJIOCKOCTEN.

KnaccugunupoBaTs B3aMMHOE PacIoIOKEHHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTb NOHATUSMHU: JBYTPaHHBIM Yroj, TIpaHU JABYI'PAaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; JUHEHHBINA yroJl ABYIPaHHOTO yIJla; TpaJdycHas Mepa ABYIPaHHOIO yIJa.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBITYKJIBI M HEBBIMYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHI MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOTPaHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOTPAHHMKOB (MHMpaMuja; MpU3Ma, IPSIMOYrOJIbHBIN
napajuiesienumne, Kyo).

KnaccupunupoBaTh MHOTOTPaHHUKH, BBIOMpass OCHOBaHMSA JUIS  KJIAcCH(UKAUU
(BBIMyK/IbIE M HEBBINYKJIbIE MHOTOTPAHHUKHU; TpPaBUJIbHbIE MHOTOIPAHHUKH; MpsIMble H
HAKJIOHHbIE TPU3MBI, TapaJlIeIICIUIIE b ).

OnepupoBaTh NOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBACHATH MPUHLMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ysl METO/I CIIE/I0B.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) MJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxoXIEHHE TE€OMETPUYECKHMX BEIMYMH MO o0paslaM WiH
aIropuTMaM, IMPUMEHSS W3BECTHbIE AaHAJIUTHUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHCICHHE PACCTOSHUNM MEXAY JABYMS TOYKAMH, OT TOYKH JO
MPSIMOM, OT TOYKHU JI0 MJIOCKOCTH, MEXAY CKPEIIUBAIOIIUMUCS MPSIMBIMHU.

Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKHX BEJIMYMH 10 oOpasluaM WId
QITOpUTMaM, IPHUMEHssS H3BECTHbIE AHAJUTHUYECKHE METOJbl IPU PEIIEHUH CTaHIapTHBIX
MaTeMaTUYECKUX 3a7ay Ha BBIYMCICHHE YITIOB MEXJY CKPEUIMBAIOIIUMUCS MPSIMBIMH, MEXKIY
IPSIMOH U IJIOCKOCTBIO, MEXK/1Y IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbruncnare 00bEMBI U MIJIOIIAN TOBEPXHOCTEW MHOTOIpaHHUKOB (IpU3Ma, MUpaMuza) ¢
IpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOILEHHMSI MEXIy IJIOMAAIMU IOBEPXHOCTEH,
00BbEMaMuU OJAOOHBIX MHOTOT'PaHHUKOB.

OmnepupoBaTh NOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE;, ILIEHTP, OChb MU IUIOCKOCTh
CUMMETPHHU; LEHTP, OChb U INIOCKOCTh CUMMETPHUH (PUTYPBI.

W3BnekaTh, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH UH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECKUX (PUrypax, NpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

[IpumensaTh reoMerpuyeckue (akTbl JUIsl PELICHUs CTEPEOMETPUYECKHX  3ajad,
IPEINOoJaralliX HECKOJIbKO LIaroB pELICHUs, €ClIM YCIOBUS NMPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npUMEpPbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B HpUPOJE U KHU3HH,
pacrio3HaBaTh MPOSIBICHHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHATs MOJydEeHHBIE 3HAHUS Ha NPAKTUKE: aHAJIN3MPOBATh PEAIbHBIE CUTyallUd U
NPUMEHATh  U3YYEHHBIE TIOHSATHA B  IIPOLIECCE IIOMCKA  PEIICHHs  MaTeMaTU4eCKU
c(opMyIHpPOBaHHOM MpPOOIEMbI, MOJETUPOBATh pPEalbHblEe CUTYallMd Ha S3bIKE T'€OMETPHH,
HCCJIEI0BaTh NOCTPOECHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anredpsl; perars IpakTHYeCKUe 3ajauk, CBSI3aHHbIE ¢ HAXOXKJAEHUEM IeOMETPUUYECKUX
BEJINYMH.



OnepupoBatb TOHATHSMHU: WJIMHAPHYECKast MOBEPXHOCTH, oOpazyromue
MWIMHAPUYECKOH MOBEPXHOCTH; WINHAP; KOHWUYECKAask OBEPXHOCTb, 00pa3yroIne KOHUYECKOH
MOBEPXHOCTHU, KOHYC; ChepruecKasi HOBEPXHOCTb.

PacniosnaBars Tena BpamieHus (IIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOJTYYSHHUS TEIl BPALICHHS.

KrnaccuduimpoBars B3auMHOE pacIoioskeHre cephl U MI0CKOCTH.

OmnepupoBaTh MOHATHAMHU: MIAPOBOI CETMEHT, OCHOBAHWE CETMEHTA, BHICOTA CErMEHTA,
AapOBOM CJI0M, OCHOBAHUE IIAPOBOIO CJIOSA, BBICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Bbrancnare 00bEMBI M TUIOIIAIM TTOBEPXHOCTEH TEJ BpAIICHHUS, TEOMETPUUYECKUX TEN C
MIPUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OIMHMCAHHBIH OKOJIO
cdepsr; cdepa, BIHCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbIUucATE COOTHOMIEHHST MEXKIy IUIOMAASMU TIOBEPXHOCTEH M 00BEMaMHU IOJTOOHBIX
TeNl.

N3o0paxaTs m3ydaembie (QUTYpBl OT PYKH M C TIPUMEHEHHEM IPOCTBHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeIl BpaIICHUSI.

W3BnekaTh, HHTEPIPETHPOBATh U TIPE0OPa30BhIBaTh HH(OPMAIHIO O MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PUTYpax, MPEACTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YHUCJI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHU 00/1aJaloT.

[IpumeHsTh npaBUiIo Napajuieaenuneaa.

OnepupoBaTh MOHATUSAMU: JI€KAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpPaMH, CKaJspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPBI.

Haxonutb cymMMy BEKTOPOB U MPOU3BEICHUE BEKTOPA Ha YHCIIO, YIOJl MEXKIY BEKTOPaMHU,
CKaJISIpHOE TPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IVIOCKOCTh YpaBHEHUEM B JIEKaPTOBOI cucTeMe KOOpHHAT.

[IpumensTs reomerpuueckue (akTbl JUId pELICHUS CTEPEOMETPHUYECKHUX 3ajad,
MIPEIOIaraloIMX HECKOJbKO IIaroB PELICHUs, €ClU YCIOBUS MPUMEHEHHUS 3aJaHbl B SBHOI
dbopwme.

Pemats mpocreiiime reomeTpuueckue 3aa4i Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTO/1a.

Pemarp 3amauM Ha [0Ka3aTeIbCTBO MAaTEMAaTHUYECKUX OTHOIICHHMM M HaXOXKICHHE
reOMETPUYECKUX BEIUYMH MO 00pas3liaM WM alrOpuTMaMm, IPUMEHsS M3BECTHBIE METObl MpPHU
pEIIeHUU CTaHAAPTHBIX MaTeMaTHYECKHX 3a7ay.

[IpuMeHsATH mpoOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aaY.

[IpuBoauTh mpHUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUPOAE U IKHU3HH,
pacrio3HaBaTh MPOSIBJICHNE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh TONydyeHHBbIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh peallbHbIE CUTYaIlMH U
OPUMEHATh  M3y4YeHHBIE TOHATUA B  TpolLlecCe IOMCKAa PELICHHsS  MaTeMaTHYeCKH
cOpMyYIMPOBAHHONW MPOOIEMBI, MOJIETUPOBATh pPEATbHbIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
UCCIIeI0BaTh MOCTPOCHHBIE MOJIENN C HCIOJIb30BAaHUEM T€OMETPUUYECKHX MOHSATHH U Teopem,



arrapara aJIFe6pr; pemaTh NPAKTUYCCKUC 3aJa4u, CBA3aHHbBIC C HAXOKACHUCM I'COMETPHUICCKUX
BCJIIMYHMH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM
n/n NPOrpamMmbl

KoaudecTBo 9acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

1 BBeneHne B crepeoMeTpHIo

10

[IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTRBE.
[TapamiensHOCTE NPSAMBIX U IIJIOCKOCTEN

12 1

[lepneHMKyYISIPHOCTD NMPSAMBIX U
IJIOCKOCTEN

12

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1

IHOYPOYHOE IINTAHUPOBAHHE
10 KJIACC

Ne

o/ Tema ypoka

KoanuecTBo 4acos

KonTpoabHbie

Bcero
padoThbI

IIpakTuyeckue
padoThI

Jara

U3yueHus

undgposbie

pecypchl

OcHOBHBIE IOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna nzoOpakeHus Ha
PHUCYHKaX: H300pa’keHHs IIII0CKOCTEH,
napajiesIbHbIX MPSAMBIX (OTPE3KOB),
CEpeNHBI OTpE3Ka

03.09

2 IloHsTHs: nepecekaronmecs mIoCKoCTH,

10.09

JJIeKTPOHHBbIE

oOpa3oBaTe/ibHbIE




nepecekaronmecs npamasd U mioCKOCTb

IlonsTus: InepeCceKaronmecs mIoCKoCTH,
nepeceKkaronmecs npsamas u mioCKOCTb

17.09

3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MPOCKIIMOHHBIX YePTEKAX

24.09

Hauansubie cBefeHus o kyoe u
NUPAMULE, UX Pa3BEPTKU U MOJIEIH.
CeueHnst MHOTOIPAaHHHUKOB

01.10

HavanbeHbie cBenenus o kyoe u
NUPAMULE, UX PA3BEPTKU U MOJEIH.
CeueHns MHOTOTPaHHHUKOB

08.10

TTousttiie 00 aKCMOMATHYECKOM
MMOCTPOCHUH CTEPEOMETPHUU: AaKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

15.10

TTousarue 00 akCHOMaTHUYECKOM
MTOCTPOCHHH CTEPEOMETPHHU: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

22.10

ITouaTtue 06 akCHOMaTHYECKOM
IIOCTPOCHUHU CTEPECOMETPHU: AaKCUOMBI
CTCPCOMECTPHUH U CICACTBUA U3 HUX

05.11

10

ITouaTtue 06 aKCHOMaTUYECKOM
IIOCTPOCHUHN CTCPCOMETPUN: AKCHOMBbI
CTCPCOMECTPHH U CICACTBUA U3 HUX

12.11

11

BzaumHoe PacCIoJIOKCHUC IIPSAMBIX B
MMPOCTPaHCTBC: NMEPCCCKAOIINECCH,
apaJiICJIbHBIC U CKPCHINBAOIIUCCA
IpsAMBIC

19.11




[TapamienpHOCTD IPSIMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE: NapAJIJICIIbHbBIC MIPSIMBIE B

12 i} 26.11
IIPOCTPAHCTBE; MapaJIeIbHOCTb TPEX
MIPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npocTpancTse: 1lapamienbHoCTh NpsAMon 03.12
U TJIOCKOCTH

14 VYTIuBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH 10.12

15 YroJs1 MeX Iy IPAMBIMU B IPOCTPAHCTBE 17.12

16 Yros1 MeX 1y NpMBIMU B TPOCTPAHCTBE 24.12

17 [TapannenbHOCTh MIIOCKOCTEM: 14.01
napasuieNbHble MI0CKOCTH

18 CBoiicTBa mapauIeNbHBIX IJIOCKOCTEH 21.01
[IpocTeitmme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha IUJIOCKOCTH: TETpa’Ip, KyO, 28.01
napasuiesienumnesa

20 [TocTpoenue ceuenuit 04.02

21 [TocTpoenue ceuenuit 11.02
Kontponbnas padota o teme "IIpsmbie u

22 IIJIOCKOCTH B IIPOCTPAHCTBE. 18.02
[TapanneasHOCTh NPSIMBIX U TIOCKOCTEH"
[lepnieH TUKyIAPHOCTD MPSMOM U

23 IUIOCKOCTH: NEPIIEHAUKYIAPHBIE [IPAMBIE 25.02
B IIPOCTPAHCTBE

24 [IpsiMble mapanienbHble U 04.03
MEPIEHIUKYIIPHBIE K IITIOCKOCTU

25 [Ipsimble mapasienbHele U 11.03




NCPpHNCHAUKYIIAPHBIC K INIOCKOCTHU

[Ipu3Hak nepnesauKyIIspHOCTH IPSIMOU U

26 18.03
IJIOCKOCTH
IIpu3Hak mepneHIUKyIIPHOCTH OPSIMOU U

27 p P YIAP p 01.04
IJIOCKOCTH
TeopeMa o IPAMOM TIEPIIEHAUKYIIPHOI

28 P P P yop 08.04
IIOCKOCTH
TeopeMa o IPAMOM TIEPIIEHIUKYIIPHOI

29 P P P YIP 15.04
IUIOCKOCTH
TeopeMa o IpsAMOM TIEPIIEHIUKYIIPHOI

30 P P P Yp 22.04
IUIOCKOCTH
[lepnienquKyssip U HAKIOHHBIE:

31 paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, 29.04
paccTosHUE OT MPSIMOU JI0 TNTIOCKOCTH
[TepnienquKyIsip U HAKIIOHHBIE:

32 paccTosiHuEe OT TOYKHU J0 TJIOCKOCTH, 06.05
paccTosiHUE OT MPSMOM JI0 TIIOCKOCTH
[TepnienquKyIsip U HAKIIOHHBIE:

33 paccTosiHUE OT TOYKHU JI0 INIOCKOCTH, 13.05
paccTosTHUE OT MPSIMOU JI0 TNIOCKOCTH
[lepnieHIUKyYNAp U HAKIOHHBIE:

34 paccTosiHue OT TOYKH JI0 INIOCKOCTH, 20.05

PaCCTOAHUC OT HpHMOﬁ J0 IINIOCKOCTHU




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Jara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTuueckue op
n/n Bcero H3y4YeHUus1 | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypchl
VYTIuBl B IPOCTPAHCTBE: YIOJI MEXK]
> poctp 7 Y 1 03.09

NPAMOM U TIIIOCKOCTBIO

BYI'PAHHBIM yroOJI, IMHEHHBIN YOI
Aeyrp T T 1 10.09
JIBYTPaHHOTO yIJia

BYI'PAHHBIM yroOJI, IMHEHHBIN YOI
Aeyrp o T 1 17.09
JIBYTPaHHOTO yTJia
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
NIPU3HAK NEePIEHIUKYIAPHOCTH ABYX 1 24.09
IIJIOCKOCTEMN
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
MPU3HAK NEPIEHANKYISIPHOCTH ABYX 1 01.10
IIJIOCKOCTEMN
[leprieHAMKYASIPHOCTD MIIOCKOCTEM:
MPU3HAK NEPHEHAUKYISIPHOCTH ABYX 1 08.10
IJIOCKOCTEM
TeopeMa o0 TpEX nepHeHAUKYIsIpax 1 15.10
TeopeMa o0 TpEX nepneHAUKYIsIpax 1 22.10
Teopema o TpEX nmepneHAUKYIIpax 1 05.11
KoHnTponsHas pabota o Temam
"[lepneH IMKYISPHOCTD NPSMBIX U 1 1 12.11

Al

riockocTel" u "YTibl MeXAy NPSIMBIMU U




I0CKOCTSIMHA"

ITonsarue MHOI'OrpadiHrKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIbIC U
HECBBIITYKJIBIC MHOT'OT'PAHHUKHU, pa3BépTKa
MHOT'OI'paHHHKa

19.11

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
MIpU3MBbI; OOKOBAs U MOJIHAS TOBEPXHOCTh
IIPU3MBI

26.11

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoicTaa

03.12

[Inpamuia: N-yrospHast NIMpaMuia, TPaHu U
OCHOBAaHHME MUPaMUABI; OOKOBas U IOJIHAas
[MOBEPXHOCTh MUPAMHU/IbI; IPABUIIbHAS U
ycedu€HHas nupamMuaa

10.12

[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSTHE
MPaBUJIBHOTO MHOTOTPAHHUKA; TPaBUIIbHAS
pu3Ma 1 npaBujibHas MUPaAMHUIA;
MIpaBUJIbHAS TPEYTOJIbHAS MHUpaMUIa U
MIPaBUWJIbHBIN TETpadIp; KyO

17.12

Hpe,[[CTaBJ'IeHI/Ie O IMPpaBUJIBHBIX
MHOTI'OI'paHHHUKAX: OKTasap, JO0ACKa>Ap U
HKOCas’ap.

24.12

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSAMOH, MIOCKOCTH.
DneMEeHThl CHMMETPUU B TUPAMUIAX,
napajuieNienuneax, npaBuiIbHBIX
MHOTOTPaHHUKAX

14.01




Brrunciaenue 31€eMEHTOB MHOI'OI'paHHUKOB:

pEOpa, AMaroHau, yribl L 21.01
[Tnomaas OOKOBOM MOBEPXHOCTH U TIOJTHOM

MOBEPXHOCTHU MPSMOU MPU3MBI, TUTOIIAb 1 .
OCHOBaHUH, TeopeMa 0 OOKOBOM

MTOBEPXHOCTH TIPSIMOU TIPU3MBI

[Tnomaas 60KOBOW MOBEPXHOCTH U

MMOBEPXHOCTH MTPABWIIBHOM MHPaMUJIBI, 1 04.02
TeopeMa O IO OOKOBOH MMOBEPXHOCTH

YCEYEHHOM MUPAMMUIbI

KonTponbnas pabota o teme

"MHoTorpaHHuKH" 1 11.02
[TonsiTre 06 06BEME 1 18.02
O06BEM TUpamMuIbI 1 25.02
O06BEM TMpamMuIbI 1 04.03
O06BEM TMpamMuIBI 1 11.03
O06BEM TMpaMu bl 1 18.03
O06BEM TPU3MBI 1 01.04
O06BEM TPU3MBI 1 08.04
OO6BEM MTPU3MBI 1 15.04
Kontponsnas pabora no teme "OO0bEMBI

MHOTOI'PaHHUKOB" 1 22.04
[ToBTOpEeHue, 06001IeHNEe CUCTEMAaTHU3ALIHS

3HaHui. [loctpoenue ceuenuii B 1 29.04
MHOTOTpaHHUKE

[ToBTOpEHue, 06001IeHNEe CUCTEMATH3AIIHS 1 06.05

3HaHUH. BeIYKCIIeHHE PACCTOSHUMN: MEXIY




ABYMA TOYKaMH, OT TOUKHU OO HpSIMOfI, oT
TOYKH 10 IIIOCKOCTU, MCIKAY
CKPCIIUMBAOIIUMHUCS ITPAMBIMUA

Wrorosas koHTposibHas paboTa

13.05

[ToBTOpEHUE, 0600IICHNE CUCTEMATH3AIIHS
3HaHUU. BeI4KCIIEHHE YIII0B: MEXIY
CKPEIIMBAOIIUMHUCS MTPSIMBIMH, MEXITY
MPSIMOH M TUIOCKOCTBIO, IBYTPaHHBIX
VTJIOB, YIIIOB MEX/TY TUIOCKOCTSIMU

20.05

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

34







		2024-08-29T12:39:30+0300
	606707, Нижегородская область, Краснобаковский округ, с.п. Пруды, ул. Сосновая, д. 6
	Посаженников Сергей Геннадьевич
	Я являюсь автором этого документа




