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INOACHUTEJIBHAA 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4aIOLIINXCS
11 knaccoB paspaborana Ha ocHoBe (DenepalbHOrO TOCYJAPCTBEHHOIO 0O0Pa30BaTEIBHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEeIbSIBIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, U TPAAUIMH POCCUIICKOrO0 0Opa3oBaHUsL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMH OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocth ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero ooOpazoBaHUs
00yCIIOBJIEHa NPAKTHYECKONW 3HAYMMOCTBIO METANpPEAMETHBIX M MPEIMETHBIX pPe3yIbTaToOB
00y4YeHHsI TEOMETPHH B HANpaBJICHUHU JIMYHOCTHOTO PA3BUTUS OOydaromuxcs, GOpMHUPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTH4YeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX Y4eOHBIX JUCIMILIUH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W IPOUCXOKICHUH
FEOMETPUUECKUX a0CTPAKIIMA, COOTHOIICHUH PEAIbHOTO U UCAIbHOTO, XapaKTepe OTpaskeHus
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH M IIPOLECCOB PEABHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B IIPAKTHKE
crocoOcTByeT (POPMHPOBAHUIO HAay4YHOTO MHUPOBO33PEHUS YYalllUXCs, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /1allTallid B COBPEMEHHOM OOIIECTBE.

['eomerpus siBisieTcss OOHMM K3 0a30BBIX TPEIMETOB HA YPOBHE CPEIHETO OO0IIero
o0pa3oBaHMs, TaK Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHUs KaK AMCIUIUINH €CTeCTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MblluieHUe, (GopMupyemMoe MNpU H3yYEeHUH OOYYarOIIMMUCS MOHSITHUHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIEMOYKH JIOTUYECKHX YTBEPXKICHUH B XOJI€ pEIICHUS
FeOMETPUUECKUX 3a/lay, YMEHHE BBIIBUTaTh U ONPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCIOJIb3YIOTCSl TIPU PEIICHUH 33/Ja4 €CTECTBEHHO-HAy4YHOI'O ILMKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHue opueHTUpPOBaThCs B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTsIX
NesITeIbHOCTH YenoBeka. OpUeHTalus YyeloBeka BO BpEMEHU M MPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €0 COLUANBHOIO OBITHS, (hOpMa OTPAKEHUSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUSA U aKTUBHOT'O npeoOpa3oBaHus JeHCTBUTEIILHOCTH. OnepupoBaHue
NPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEAMHSACT pa3HbIe BUABI yU4eOHOW M TPYJOBOH JESITEIHHOCTH,
ABISICTCA OJAHMM M3 NPOPECCHOHATIBHO BAXKHBIX KauyecTB, IOITOMY aKTyalbHa 3ajayda
dbopmupoBaHUs y 00yJaOLINXCS MPOCTPAHCTBEHHOTO MBIIJICHHUS KaK Pa3HOBHIHOCTH 00pa3HOTO
MBIIIIEHUS] — CYIECTBEHHOT0 KOMIIOHEHTa B MOATOTOBKE K MPAKTUYECKOH AESITeIbHOCTU I10
MHOTHM HaIpaBJICHUSM.

Llenb ocBOEHMSI MporpaMMBbl yueOHOTo Kypca «['eoMeTpus» Ha 6a30BOM ypoBHE 00yUEHHS
— 0011e00pa3oBaTeIbHOE U OOIIEKYJIbTYPHOE pa3BUTHE OOYUYAIOIIMXCS Yepe3 oOecreueHue
BO3MOXKHOCTH MPHUOOPETEHUS U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUECKUX 3HAHUHM U
NeHCTBUH, CTIENM(UIHBIX TEOMETPHH, BO3SMOXXHOCTH YCIIEIITHOTO TIPOIOJDKEHHS 00pa30BaHus O
CHEUHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.

[Tporpamma o reomeTpun Ha 6a30BOM ypOBHE IIpeIHa3HAYEHA AJIs 00yJarouXCcs CpeiHen
IIKOJIbI, HE HWCHBITHIBABIINX 3HAYUTENBHBIX 3aTPYJHEHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Takum oOpazom, oOydaromuecsi Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUEe YMEHUs, CBSI3aHHbIE CO Celn(UKOI TeOMETpUN U HEOOXOAUMBIE ISl AKHU3HHU B
coBpeMeHHOM oOmiecTBe. KpoMe 3Toro, oHM MMEIOT BO3MOXKHOCTh M3Y4YHMTh T'€OMETpHUI0 Ooiiee
riyOOKO, €cli B JalbHEHIIeM BO3HUKHET HEOOXOAWMOCTh B T€OMETPHUYECKHX 3HAHUSAX B
npodhecCuoHATBbHON NeSTENbHOCTH.



JlocTirkeHue el OCBOEHUS MTPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINUX
3amau. [IpuopureTHBIMU 3a1auaMu ocBoeHuUs Kypca «['eomeTpumn» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIFOTCS:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTypel U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY>KAIOILUM MUPOM;

e (opMupOBaHME IPEACTABIECHUS O MHOIOTPAaHHMKAX M TellaX BpALICHUS Kak o
BOXHEHIINX MAaTEMAaTHYECKUX MOJENSIX, TO3BOJIAIOLIMX ONKMCHIBATh U U3y4aTh pa3HbIe
SBJICHUS OKPY>KAIOILIEr0 MUPA;

e (opMupoBaHME YMEHHs paclO3HaBaTb Ha 4YEpTEXaxX, MOJEIAX M B PEaIbHOM MHUpE
MHOTI'OI'paHHMKH U TeJla BpallleHHs;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPAHCTBEHHBIX (pUTyD;

e (opMuUpOBaHME YMEHHs ONEPUPOBATb OCHOBHBIMH IOHSTUSAMHU O MHOTOTPAHHUKAX U
TeJlaX BpallleHUs] U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJTOPUTMAMHU PEIICHUS OCHOBHBIX THUIOB 331a4; (OopMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE  JOKa3aTelIbHbIE  PAcCyXJEHHMs B  XOJ€  pElIECHHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJICPKAHUEM;

® pa3BUTHE MHTEJUIEKTyaJlbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOyuaromuxcs,
[IO3HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBILIUICHUS;

e (dopmupoBaHue (PYHKIIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW T'€OMETPHH: YMEHHE
pacro3HaBaTh MMPOSBICHUS T€OMETPHUECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peasbHbIX JKU3HEHHBIX CUTYalMsIX U NPU U3YYECHUHU JPYTUX Y4eOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIMpOBATH WX Ha S3BIKE
reOMEeTpUM M  CO3/1aBaThb T'€OMETPUUYECKHUE MOJENH, IPUMEHITh OCBOEHHBIN
FEOMETPUUYECKUN ammapar JJid pelleHUusT MPaKTUKO-OPUEHTHPOBAHHBIX — 3ajiad,
UHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YEHHbIE PE3yJIbTaThl.

OTnnuuTeNbHON 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKJIFOUEHUE B KypC CTEPEOMETPUH B
Hayajle ero U3y4eHus 3a/1a4, peliaeMblX Ha YPOBHE UMHTYUTUBHOIO IMO3HAHMS, U ONPEICIEHHBIM
o0pa3oM oOpraHu3oBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTMUECKOIO U
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JJabHEUILIEMY H3YUEHUIO TPEIMETA.

[Ipeamourenne OTAAETCS HArISAIHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JESATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABIECHUH Y YUAIIUXCS B KypCe CTEPEOMETPUHN
IPOBOAMTCSA 3a CUET pELIeHHUs 33Jad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
ONEepUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue obOpa3a MPOBOJIUTCS C OMOPOH Ha
HarJsJHOCTh, a OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJIEUEHHUS OT HATJISIIHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOAHOTO COAEPKAHUS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «lIpsMble U IIIOCKOCTH B NMPOCTpaHCTBE», «Tena BpalieHus», «BekTopsl u
KOOpJMHATHI B IPOCTPaHCTBE». PDOPMUPOBAHKE JTOTHUECKUX YMEHUN pacrpeensieTcsi He TOIbKO
[0 COAEP)KaTeNIbHBIM JIMHUSAM, HO W MO TojaM oOydeHHs Ha YpPOBHE CpeIHEero oOIlero
o0Opa3oBaHwUs.

Copnepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOEHUS
paboueil mporpamMmsbl, pacrpeeiaEHHbIM 0 TofaM 00yUueHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YyTOOBl ~ OBJIQJICHHE TIEOMETPUYECKUMH  TOHSTUSMM M  HaBbIKAMU  OCYIIECTBISIOCH
MOCJIEI0BATENIbHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIUCH B OOLIYI0 CUCTEMY I€OMETPUYECKHX MPEACTaBICHUIN 00yJaromumxcs,
pacumpsis ¥ yriayosnsis e€, o0pas3ysi IpOUHble MHOXKECTBEHHbBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usydenne reomerpun oTBOAUTCS 2 yaca B Heaento B 10 kitacce u 2 gaca B Heaento B 11
KJIacce, BCEro 3a JiBa roaa o0ydeHus - 136 yueOHBIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA cTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, IPOocTpaHCTBO. 1lonATHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJUIEIbHbIE U
CKpelmuBampomuecss npsMsle. llapamnensbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSAMOM M IIOCKOCTH. YTJbl C COHANPABICHHBIMUA CTOPOHAMM; YroJI MEXKAY IPSIMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX MIocKocTel. [Ipocreiimume npocTpanCcTBEHHBIE (PUTYPHI HA MJIOCKOCTH: TETPAdIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHguKyISpHOCTE IPSAMOM M INIOCKOCTH:  NEPIEHAUKYJSPHBIE  IpsSMbIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPHEHAUKYJIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSAMOM NEPIEHAUKYIISIPHON IUIOCKOCTH.
VYTl B IPOCTPAHCTBE: YIOJI MEKIAY NPSAMOU U IJIOCKOCTBIO; JBYTPAHHBIN YroJl, JMHEWHBIN yroi
JBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH N0 IIIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 IMIIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: MpPHU3HAK IEPHEHAUKYJISIPHOCTH  ABYX Iulockocted. Teopema o0  Tpéx
NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[TonsiTuE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTIOIDAaHHHUKA, BBINYKIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKY; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npusma; rpaHu
U OCHOBaHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs MIPU3MbI; OOKOBAs U MOJIHAsI TOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN MMapajuleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronapHas
nupampsia, TpaHM W OCHOBAaHHME NHMpaMHbl,; OOKOBas W IOJHAs IOBEPXHOCTb IMUPAMUJbI;
IpaBWIbHAas M Yyceu€HHas MNHUpaMuaa. OJIEMEHTbl MNpuU3Mbl W nupamuiabl. [IpaBusibHbIE
MHOTOI'PAHHUKHU: TOHATHE IIPABUIBHOIO MHOIOIDAHHUKA; MPAaBWIbHASA MPU3Ma U IIpaBUIIbHAS
NUpaMK/Jia; IpaBUiIbHAas TPEYToJIbHASI TUPAMU/JIa U IPaBUIIbHBIN TeTpadap; Ky0. [IpencraBienue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3p, AOACKAdAp U ukoca’ap. CeueHus Mpu3Mbl U TUPAMUJBI.

CumMeTpusi B NPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENIBHO TOYKH, MPSAMOM, IUIOCKOCTH.
ONEeMEHTH CUMMETPUH B IIMpaMUax, NapauielenuIe1ax, IpaBUIbHbIX MHOTOTDAaHHHKAX.

Boruncnenue 3eMeHTOB MHOTOIPaHHUKOB: péOpa, nuaroHaiu, yrisl. [lnomans OoxoBoii
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOM IPU3MBI, IJIOMIA/[b OCHOBaHUMA, TEOpeMa 0 O0KOBOM
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomans GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPaBUIbHON
MUPAMHUJIBI, TEOPEMA O TUIOMIAIN yceu€HHOM nupamuabl. [Torstre 06 06béme. OOBEM MupamMuisbl,
IIPU3MBI.

[TonoGHuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUIOMAIIMU TOBEPXHOCTEH,
00BbEMaMHU TOJIOOHBIX TEJI.

11 KJIACC

Tesa BpameHus

[MunuaaprYeckas TOBEPXHOCTh, OOpasylolue WINHIPUYECKONH TMOBEPXHOCTH, OCh
MATUHAPUYECKONU TTOBEpXHOCTH. L{MmuHap: ocHOBaHUS M OOKOBas TOBEPXHOCTh, 00pa3yromas u
0Cb; IIOMIah OOKOBOI M TIOJTHOM MOBEPXHOCTH.

KoHnnueckasi mOBEpXHOCTh, OOpa3yronue KOHWYECKOW IOBEPXHOCTH, OCh M BEPIIMHA
KOHUYECKOW ToBepXHOCTH. KoHyc: OCHOBaHWME W BepIIMHA, OOpa3yiolas W OCh; IJIOMIAIb



OOKOBOW W TOJHON MOBEPXHOCTH. YCEU€HHBIN KOHYyC: 00pa3ylolue M BBICOTA; OCHOBAHHS U
OOKOBast TOBEPXHOCTH.

Cdepa m map: meHTtp, paamyc, AUAMETp; IJIOMIAAb IMOBEPXHOCTH cdephl. B3aumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIoIabs chepol.

N3o00pakeHue e BpalieHus: Ha I0cKocTh. Pa3BépTka LUIUHIpa U KOHYCA.

KoMOuHanuu Tten BpamieHuss ¥ MHOTOTPaHHUKOB. MHOTOTpPaHHUK, OINMCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE CBoWcTBa 00BEMOB Teln. Teopema 00 o00bEME
IPSIMOYTOJIBHOTO NapaJuiesienuneaa u cieacTsus us He€. O0béM nunuuapa, konyca. O0bEM mapa
U TUIOIIAb Chephl.

[TonoGubie Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOUIAIIMHU TOBEPXHOCTEH,
00BEMaMHU ITOJOOHBIX TEI.

Ceuenust wmwiMHIApa (MapauiebHO MW NEPHCHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEePILINHY), CeUeHHUs 1apa.

BexTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CIOKEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3aiay, CBI3aHHBIX ¢ IPUMEHEHUEM MPABUIT ICHCTBUIN C BEKTOPAMHU.
IIpsmoyronbHas cucrema KOOpAMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3a7layd B KOOpAMHAaTax. Yroa Mexay BekTopaMu. CKallipHOE IPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KoOopauHaTHO-BEKTOPHBIA METOJ IpU
pEIIeHNU T€OMETPUUYECKUX 3a/1a4.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHS IMPOTpamMMbl yueOHOro mpenmera «MaTemMaTHKa»
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(hOPMUPOBAHHOCTBIO TPAXKIAHCKOW TO3ULIHMHM OOydYaromierocs KaKk aKTHBHOTO |
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATH C COLMAIHHBIMA WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

IIaTpuoTHYeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKOM TPakTaHCKOHN UICHTUYHOCTH, YBOXKCHHS K ITPOIILIIOMY 1
HACTOALLIEMY POCCHICKOW MAaTEMATHKH, LIEHHOCTHBIM OTHOLIEHHUEM K JTOCTHXKEHUSAM POCCUMUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO ITUX JOCTHUKECHUU B
JIPYruX HayKax, TEXHOJOTUsIX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHWEM JYXOBHBIX IIEHHOCTEH POCCHHCKOro Hapona; CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM
JIOCTUKEHUN HAYKH W JIESITENIBHOCTBIO YYEHOTO; OCO3HAHHUEM JIMYHOIO BKJIaJa B MOCTPOCHHE
YCTOHYHBOTO OYyIYIIETO.

cTeTHYECKOE BOCIUTAHHE:

SCTETUYECKUM  OTHOLIEHWEM K MHUpPY, BKIHOYas  3CTETUKY  MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

dusznveckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBIO YMEHHSI TPHUMEHATh MaTeMaTHYeCKHe 3HAaHUS B MHTEpecax
37I0pOBOr0 U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHTaHHEe, cOATaHCHUPOBAHHBIA PEKUM 3aHSATUN M OTABIXA, peryispHas (usudeckas
aKTHUBHOCTH); (PU3UUYECKOTO0 COBEPIICHCTBOBAHUSA, MIPH 3aHATUSX CIOPTHBHO-030POBUTEIHHON
JIeITeILHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM I[EHHOCTU TPYIOTIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam npodeccOoHaTBbHON NESITEIbHOCTH, CBI3aHHBIM C MAaTEMATUKOW U €€ MPHIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYECKOMY OOpa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIIEHUN
MPAKTUYECKHUX 3a7a4 MAaTEMATUYECKOW HAPABIECHHOCTH.

IK0JI0rHYecKoe BOCIUTAHNE:

c(hOPMUPOBAHHOCTBIO JKOJIOTHYECKON KYJIbTYphbl, TMOHUMAHUEM BIHUSHUS COIUAIBHO-
DKOHOMMYECKHMX IIPOLECCOB HA COCTOSSHUE NPUPOAHOM M COLMAIBHOM Cpenbl, OCO3HAHUEM
M100aMbHOTO  XapakTepa JKOJOTHYECKHWX  MpoOJieM; OpHEHTAlMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUN ISl pelIeHHsl 3a7ad B O0JIaCTH OKPYXKAIOIeH Cpelbl, MIIaHHPOBAHUS
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JJISI OKPYKAIOIIEN CPEIBI.

I{leHHOCTH HAYYHOI'O MTO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOUN MPAKTUKH, TOHUMaHUEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
YEJIOBEYECKON JEATENbHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS LIMBUJIM3AINN;
OBJIAJICHUEM SI3bIKOM MAaTEMATUKHU U MATEMATHYECKOU KYJIbTYPOU KaK CPEICTBOM II03HAHUS MUPA;



TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO U UCCIEAOBATENbCKYIO ACSITEIbHOCTh MHIUBUIYAIBHO
U B TpYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MetanpeameTHbIe pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeamera «MaremaTrukay
XapaKTepU3YIOTCS  OBJAQJCHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oeliceusimi,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Vhusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCO8 00y yalowuxcs (0ceoenue mMemooo8 NO3HAHUS OKPYICAIOUWe20 MUupa,
npUMeHeHUe J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue a1eicTBUA:

® BBIBIATH M XapaKTepU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHYECKUX OOBEKTOB,
MOHSITHI, OTHOIIEHWUH MEXIYy TOHSTHSIMH, (DOPMYIHPOBATH OMPEICIICHUS TOHSITUN;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaccU(PUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CpaBHEHUS, KPUTEPUHU ITPOBOIMMOI0 aHAJIN3A;

® BOCIPHHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpUIaTeNIbHbIC, eAMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBIABISTH MaTEMAaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHs B haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSAX; TMpeAsiaraTh KPUTEPUU [JISi BBISABICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNiaTh BBIBOJABI C MCIOJIB30BAHUEM 3aKOHOB JIOTHMKH, ACAYKTHUBHBIX U HMHIYKTUBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTENILHO JOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKICHHH (TpsMbIe
U OT TMPOTUBHOTO), BBICTPAMBATh AaAPryMEHTAIMIO, NPUBOIAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKJACHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemieHuss y4eOHOUM 3aaauu (CpaBHHUBATh HECKOJBKO BapUAHTOB
pelieHus, BbIOUpaTh Haubomee MOAXOMASAIMUNA ¢ YIETOM CaMOCTOSTENIbHO BBIEICHHBIX
KPUTEPUEB).

baszoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

® WCIOJIb30BaTh  BOMPOCHI  KAaK  HUCCJIENOBATEIbCKUN  WHCTPYMEHT  TO3HAHUS,
dbopMyIupOBaTh BOMPOCH, (PUKCUPYIOIINE MPOTUBOPEUNE, MPoOdIeMy, YCTaHABIUBATh
HUCKOMO€ U JaHHOe, (OpMHUPOBATH THUIIOTE3y, APTYMEHTHUPOBATH CBOKO MO3UIIHUIO,
MHEHUE;

® [POBOJUTH CaMOCTOSTENbHO CIUIAHUPOBAHHBIM 3KCHEPUMEHT, HCCIEJOBAaHUE IO
YCTAaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4YeCKOro oOO0BeKTa, SIBJICHUS, IMpoIllecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® CaMOCTOATENBHO (opMynupoBaTh O0O0OOIIEHUS W  BBIBOJABI 1O  pe3yibTaTaM
MPOBEAEHHOTO HAOMIOACHUS, UCCIEAOBaHUS, OIEHUBATh JOCTOBEPHOCTH IMOTYYEHHBIX
pEe3yIbTaTOB, BHIBOJOB U 0000IIECHUIA;

® TIPOTHO3UPOBATH BO3ZMOXXHOE PAa3BUTHE MPOIIECCA, & TAKIKE BBIIBUTATH MPEATIONI0KCHUS
0 €r0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ nnopmanmeii:

® BBIABIATH JeDUIUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOIMMBIX JJIs OTBETa HAa BOMPOC U
TSl peIIeHUs 3a/1a4u;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIUYHBIX THIIOB, AaHAJIW3UPOBATH,
CUCTEeMATU3UPOBATh U HWHTEPIPETHUPOBATH WH(POPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIPE/ICTABJICHHS;



2)

CTPYKTypUpOBaTh HH(OpMAIUIO, TMpPEICTaBIATh €€ B Pa3IUYHbIX (opmax,
WITIOCTPUPOBATh rpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMALMM IO CAMOCTOSITEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSM.

Yuusepcanvuvie kommynuxamuenwvie oelicmeus, obecneuugarom cQopmMupo8aHHOCb

COYUANBHBIX HABLIKO8 00YYAIOUWUXCSL.
Oo0menue:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHS B COOTBETCTBUH C YCIOBUSIMHU U IEIISIMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOAY PEIICHUs 3a1a4d, KOMMEHTUPOBATh
IIOJIYYECHHBIH pe3yibTaT;

B X0/ 00CYXKJIEHHs 331aBaTh BOIPOCHI 10 CYLIECTBY 00CYKAaeMOM TeMBI, IPOOJIEMBI,
pelaeMoi 3a1a4u, BbICKA3bIBATh UJCH, HALICIICHHBIE HA IIOUCK PELLIEHUS; COIIOCTABIIATh
CBOM CY)KJICHUS C CYXACHUSIMH IPYTHX YYaCTHUKOB JiMajora, OOHapy>KUBaTh pa3inuue
U CXOJCTBO MO3ULMHI; B KOPPEKTHOH (opme (opMyaupoBaTh pa3HOIJIAcHUs, CBOU
BO3PaKEHUS;

IIPEJICTABIISITh PE3YNbTAThl PELICHUs 3a/lauy, SKCIEPUMEHTA, UCCIEN0BaHUs, IPOEKTa;
CaMOCTOSITENIbHO BBIOMpAaTh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay Ipe3eHTAUH U
0COOEHHOCTEHN ayAUTOPHH.

CorpyanunuecTBo:

MOHMMATh ¥ UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHANBHUYAIbHON pabOTHI IpU
pemeHnn y4eOHBIX 3a/1a4; MPHHAMATH LIEIb COBMECTHOH NEATENbHOCTH, TUIAHUPOBATh
OpraHu3allii0 COBMECTHOM pabOThI, paclpeneisaTh BHIbI padoT, JOrOBapHBATHCS,
00CyX/1aTh MPOLIECC U PE3YNbTAT paboThl; 0000IIAaTh MHEHHUS HECKOJIBKUX JIFOACH;
y4acTBOBATh B IPYMMOBBIX (hopmax paboThl (0OcyxaeHusi, 0OMEH MHEHHIA, «MO3TOBbIE
HITYPMBD» U UHBIE); BBIMOJHATH CBOIO YaCTh pa0OTHI M KOOPJAMHUPOBATH CBOM JICHCTBUS
C APYTUMH WICHAMH KOMAaH[bI; OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUI MPOIYKT
10 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CMvlCio8blx
YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusaunus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJ]auu, BBIOUPATh CIIOCO0 peIIeHus ¢ yU4ETOM
HUMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBAThH U
KOPPEKTHPOBATh BapUAHTHI pellIeHui ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb:

BJIaJ€Th HABbIKAMM IIO3HABATEIbHOM pe(IEKCMH KaK OCO3HAHHUS COBEpIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJabTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3yibTaTa pEelIeHHs MaTeMaTH4eCKOu
3a]1auu;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH NPHU PELIEHUU 33Jaul, BHOCUTh
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHUE pe3yJbTaTa MU U YCIOBUSAM, OOBICHITH MPUUHHBI
JOCTHKEHUSI WIM HEIOCTHXKEHUS pPe3yJbTaTOB JAEATEeIbHOCTH, HAXOIUTh OILIHOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC



OnepupoBath MOHATUSMU: TOUKA, TPSIMasi, TUIOCKOCTb.

[TpyMeHsTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEIICHUH T€OMETPHUUYECKUX
3azad.

OnepupoBaThb MNOHATHUSMU: HAPAUIEIBHOCTh M MNEPIEHIAUKYISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduimpoBaTs B3auMHOE pacloI0KEHUE MPSMBIX U TUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: JBYIpaHHBIA yroj, TpaHd ABYIPAHHOTO yriia, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBINA yroil ABYIPaHHOTO YIJia; TpajycHas Mepa JBYrPaHHOIo yria.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOT'PaHHUKA, IPABUIIbHBIM MHOTOIPAHHUK.

Pacnio3naBath OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMpaMuia; MpU3Ma, MPsIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpass OCHOBaHUS IS KIIACCU(UKAIUU
(BBIMTYKJIBIE M HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TPABUJIbHbIE MHOTOIPAHHUKH; MpSIMblE H
HAKJIOHHBIE PU3MBI, ITAPAJUICIICTIATICbI).

OnepupoBaTh MOHATUSAMU: CEKYIas TUIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHIMIIBI IOCTPOEHUS CEUEHUH, UCTIONb3Ys METOJL CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€JIOB, BBIIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (pUTYp: BUJ CBEpPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaX0X/ICHUE TEOMETPUYECKUX BETUYHH 110 00pa3iiaM Wi aJrOpUTMaM,
NpUMEHSST U3BECTHBIC aHAJMTUYECKHE METOIBI NMPH PEIICHUH CTAaHIAPTHBIX MaTEMAaTHYECKHX
3a]]a4 Ha BBIUMCIICHHE PACCTOSHUN MEXIY IBYMS TOYKAMHU, OT TOYKH JIO MPSIMOU, OT TOYKU O
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIIUMUCS MPSMBIMH.

Pemath 3a1aun Ha HaX0X/ICHUE T€OMETPUUYECKUX BETUYHH 10 00pa3iiaM Wi aJrOpUTMaM,
NPUMEHSST U3BECTHBIC AHAJUTUYECKHE METOIBI MPH PEIICHUH CTaHIAPTHBIX MaTEMAaTHYECKHX
3aJa4 HAa BBIYUCIIEHUE VYIJOB MEXIY CKPEUIMBAIOIIUMUCS MPSIMBIMUA, MEXAYy HpSIMONH U
TUIOCKOCTBIO, MY IJIOCKOCTSIMHU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCIISITh COOTHOIICHHS MEKIY IUIOMIAIIMHU ITOBEPXHOCTEH, 00BEMaMU
MO1I00HBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B MPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUNIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekarp, MpeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuuecKux GUrypax, mpeACTaBICHHYIO Ha YepTekaxX U PUCYHKaX.

[TpumensTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHYECKUX — 3ajad,
MPEONIaraoIuX HECKOJbKO IIIaroB PEUICHHs, €CIU YCIOBUS MPUMEHEHHS 3aJaHbl B SBHOMN
dbopwme.

[IpuMeHsTh TpOCTeHIne MPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IIPY PEUICHUN CTEPEOMETPHUECKUX 3a/1ad.

[IpuBoauTH, TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC H JKU3HH,
pacro3HaBaTh MMPOSIBIICHUE 3aKOHOB T€OMETPHH B ICKYCCTBE.

[TpuMmeHsTh TONy4YeHHBbIC 3HAHHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIE CUTYAllUU U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe IOWCKA  PEIIeHUS  MaTeMaTHYECKH
c(hopMyIUpOBaHHON MPOOIEMBI, MOACTUPOBATH pPEaTbHbIE CHUTYAIlMd Ha S3BIKE TEOMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HCIIOJIb30BAaHUEM T'€OMETPUYECKHUX TIOHSTHH U TEOpEM,
amnmapara anreOpsl; penaTh NpakTHIeCKUe 3aauu, CBI3aHHbIE C HAXOXKICHHEM FeOMETPHUECKHUX
BEJIMYMH.

11 KJIACC



OnepupoBaTh NOHATHUAMHU: HUIHHIPHYECKasi TOBEPXHOCTh, 00Pa3yIOIINe IUIHHIPUYECKON
IOBEPXHOCTH; LMWIMHJP; KOHUYECKAs IOBEPXHOCTh, OOpa3yrolMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; c(peprueckasi mIoBEpXHOCTb.

PacniozHaBaTh Tena BpaueHus (UIMHIADP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTyYSHUS TEJl BPALLCHHUS.

KnaccugunupoBars B3anMHOE pacnosiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
LIAPOBOM CJIOM, OCHOBaHHUE IIAPOBOTO CJIOS], BBICOTA MIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIONIAIM TTOBEPXHOCTEH TEN BpallleHUsl, TEOMETPUICCKUX TNl C
IpUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHMK, BIMCAHHBIM B cepy M OMHCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WJIM TEJIO BpPaIEHUs.

BbIauciaTe COOTHOIIEHUS MEXKTY IIJIOMIAIIMH TOBEPXHOCTEH U 00bEMaMH MOTOOHBIX TE.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C IPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (UTYp: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TeJl BPAIICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BBIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYECKuX (PUrypax, mpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh AeCTBUS CIOXKEHHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YHUCII0, OOBSICHATh, KAKUMH CBOMCTBaMHU OHHU 00J1a/1a10T.

IIpuMeHATh paBUIIO NapasuIeICINIIEIA.

OnepupoBaTb NOHATUSAMU: JI€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BENICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

Haxonute cymMMy BEKTOpOB M IIPOM3BEJIEHUE BEKTOPA HA YUCIIO, YTOJI MEXY BEKTOpaMH,
CKaJISIPHOE MPOM3BEIEHHUE, PACKJIAIbIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHHEM B JIEKapTOBOM CHCTEME KOOpMHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUECKUX — 3ajad,
IPEIoJIaratoliuX HECKOJbKO IIaroB PELICHMs, €CIU YCIOBUS NPUMEHEHHS 3aJlaHbl B SIBHOU
dopme.

Pemats npocreiiniye reoMmeTpuyeckre 3aaun Ha NPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO
METOJa.

Pemats 3amauM Ha J0Ka3aTENbCTBO MAaTEMAaTHMUECKUX OTHOIIEHUH U HaXOXACHHE
reOMETPUYECKUX BEJIMYMH MO 00pa3laM MM aIrOpUTMaMm, MPUMEHsST U3BECTHBIE METOABI IpU
pELIeHNH CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4.

[TpuMeHATh TpOCTEMIINE MPOTPAMMHBIE CPENCTBA M JJIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CUCTEMBI IIPU PEIIEHUU CTEPEOMETPHUUECKHX 3a/1a4.

[TpuBoauTe nNpHUMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE M JKU3HH,
pacrno3HaBaTh MPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

ITpuMeHATh MOJyyeHHBIE 3HAHUS Ha NPAKTUKE: aHAIM3UPOBAaTh PEAJbHBIE CUTyallMU U
INPUMEHSTh HM3YyYEHHBbIE TOHATHA B  MPOLECCe TMOMCKAa pElIeHUs  MaTeMaTH4YeCKU
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEAlbHbIE CHUTyallUd Ha S3bIKE T'€OMETPHH,
HCCJIEIOBATh MOCTPOEHHBIE MOJENU C HCIOJB30BAaHWEM TI'€OMETPUYECKUX MOHSTUH U TEOpeM,
anmapara anreOpbl; penarh IpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJIMUMH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  TIpaxriecke (uudpossbie)
n/m NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr
1 BBenenue B ctepeoMeTpuio 10
IIpsiMble U TJIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneH)lmnympHOCTL MPSIMBIX U 12
IJIOCKOCTEHN
4 VYrubl MeXAY NPSAMBIMU U TUIOCKOCTSMHU 10 1
) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUS], pACCTOSIHUS U YIJIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 S) 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 0GPA30BATETBLHBIE
padoTsI pa6oThI pecypesI
1 Tena BpaieHus 12
2 OOBEMEBI TET 5 1
3 BekTops! 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001mEeHNuE, 7 1
cHCTEeMaTH3aIHs 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




KanengapHo-remarudeckuii niian no reomerpum B 11A kiacce Ha 2023-2024 yyeOHbI 1o

HaumenoBanme IIp
KosmuecTBo 1
4yacos e
aH
ue
Paszpgen Beero Kontpo
nporpam KonTposbHbIe padoThl Bcero | abHBbIE
MBI padoThI
| moayrogue
MeTtona 1 Nucrpykrax no Th. [Tosropenue kypca 10 knacca. 1
KOOpP/AUHA 2 11.46 IIpsmoyrospHas cucTeMa KOOpJAUHAT B 1
TB MIPOCTPAHCTBE
npocTpaH 3 11.47 KoopauHaTsl BeKTOpa 1
CTBe. 4 .47 KoopauHaTsl BEKTOpa 1
ABuKeHu 5 11.47 Koopaunatsl BeKTOpa 1
A 6 11.48 CBsI3b MEX]ly KOOpJIMHATAMH BEKTOPOB U 1
19 9 KOOpJMHAT TOUEK
7 11.48 CBsI3b MEX]ly KOOpJIMHATAMH BEKTOPOB U 1
KOOpJMHAT TOUEK
8 11.49 I[pocTeiimue 3a7aun B KOOpIMHATAX 1
9 .49 IlpocTeiine 3aa4u B KOOpUHATAX 1
10 11.49 IlpocTeiiine 3ajaun B KOOpJUHATAX 1
11 Koumponvnas paboma Nel no meme «Memoo 1 1
KOOpPOUHAM 8 NPOCMPAHCIMBE»
12 .50 Yron mexnay BekTopamu. .51 CkansipHoe 1
MIPOU3BE/ICHNE BEKTOPOB
13 .50 Yron mexay BekTopamu. .51 CkansipHoe 1
IIPOU3BEICHNE BEKTOPOB
14 11.52 BbIuuCIeHUE YIIIOB MEXYy IPSIMBIMH U 1
IJIOCKOCTSIMU
15 11.52 BpIuncieHue yrioB MEeXAy NpsIMbIMU U 1
IJIOCKOCTSIMU
16 11.54 llentpanbHas cumMerpus .55 OceBas CUMMETpUS 1
17 11.57 3epkanbHas cuMMeTpus 11.58 [lapanienbHblii 1
TIEPEHOC
18 Pemenne 3agau o Teme «/IBIOKCHUS 1
19 Konmponvnasa paboma Ne2 « Ckanapnoe npouseeoenue 1 1
8eKmopos. J]euscenusy.
Huanuap, 20 11.59 Ilonsatue nunuHgpa 1
KOHYC U 21 11.60 [Tnomanbs NOBEpXHOCTH NUIUHpA 1
map. 22 11.60 [1nomaae mnoBepXHOCTH NUIUHAPA 1
(15 9) 23 .61 IMousTre Konyca. .62 ITnommaas MoBEpXHOCTH 1
KOHYyca
24 11.62 TToniaip MOBEPXHOCTH KOHYCA 1
25 11.62 TTonmaip MOBEPXHOCTH KOHYCA 1




26 11.63 Y ceueHHbl KOHYC 1
27 .64 Chepa u map. 1m.65 YpaBHeHue chepbl 1
28 11.66 B3anmHOe pacrosiokeHue chepbl U TIOCKOCTH. 1
29 1.67 KacarenpHas miiockocTs K cdepe. 1
30 11.68 [Tnomans chepsl. 1
31 Pemrenune 3a1a4 Ha MHOTOIpaHHUKY, IWIMHJP, KOHYC U 1
nap
32 Pemrenue 3a1a4 Ha MHOTOTPaHHUKH, [IMITUHIIP, KOHYC U 1
ap
33 Pemenue 3anau o teme «Tena BpameHus» 1
34 Koumponvnas paboma Ne3 «[Jununop, konyc, wapy 1
O6bembl 35 .74 Ilouarue o6bema. .75 O6beM IpsIMOYTOJILHOTO 1
Tea (23 u) rapajuieenuIena
36 HNuctpykrax o Th. .75 O6beM npsMoyroJibHOTO 1
napajJiesienumnea
37 .75 O0BEM IPSAMOYTOJILHOTO MapajuieenuIea 1
38 11.76 O0beM NpsSMOIi TPU3MEI 1
39 11.76 O0BEM IPSAMOI IPU3MBI 1
40 .77 O6beM ImHIpA 1
41 .77 O0beM nuInHApa 1
42 11.78 BerunciaeHue o0beMOB TEN ¢ TOMOIIbIO HHTErpaja 1
43 11.79 O0beM HaKJIOHHOHN MPHU3MBI 1
44 11.79 O0BbeM HAKJIIOHHOM MPU3MBI 1
45 11.80 O0beM nupamubl 1
46 11.80 O0beM upamMuIbI 1
47 .81 O6beM KoHyca 1
48 .81 O6beM KoHyca 1
49 Pemrenue 3a1au Ha BEIYKCIICHHE 00beMa KOHYCa 1
50 Konmponvnas paboma Ne 4 « Obwvemvl npusmul, 1
YUTUHOPA, NUPAMUOBLY
51 11.82 O0BEM m1apa 1
52 1.82 O6béM 1mapa 1
53 11.83 O0beM 1apoOBOro CerMeHTa, IIapoBOro CJos, 1
CEKTOpa
54 11.83 OO6beM I1apoOBOro CerMeHTa, IIapoOBOTO CIIO4, 1
CEKTOpa
55 .84 Ilnomans chepsl 1
56 Pemenue 3anay no temam «O0BbEM 11apa U €ro yacTeil», 1
«[Inomanp chepoi»
S7 Konmponvnas paboma Ne5 « Obvem wapa u niowaos 1
cghepbiy
Hexotop 58 .85 Yron Mexay kacaTelbHOU 1 Xxop1oi .86 J[Be 1
ble TEOpeMbI 00 OTpe3Kax, CBA3aHHBIX C OKPYKHOCTHIO
CBe/IeHHs 59 11.87 Y1l ¢ BEpIIMHAMY BHYTPHU U BHE Kpyra 1
u3 60 11.88 BricaHHbII 4eThIpeXyTroNbHUK 1. 89 OnrcaHHbINH 1
NJaHuMeT YETBIPEX YTOJBHUK
pun (11 61 .90 Teopema o meauane 11.91 Teopema 0 GuccekTpuce 1
1) TpEeyroabHUKA




62 11.92 ®opmyIisl IUIOIIAIM TpeyroyibHUKa 11.93 Popmyna 1
I'epona
63 11.94 3anaua Ditnepa 1
64 .95 Teopema Menenas. 1.96 Teopema UeBbl 1
65 11.97 Dmmunic 1.98 ['mnep6outa. 11.99 IMapabomna 1
66 PesepBHBII ypok 1
67 Pe3epBHBII ypok 1
68 PesepBHBII ypok 1




YYEBHO-METOJAUYECKOE OBECIIEYEHUE

OBPA30OBATEJIbBHOI'O TPOLHECCA
OBSA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI U151 YYEHUKA
» MaremaTuka: anreOpa ¥ Hayaja MaTeMaTH4eCKOro aHainu3a, reomerpus. ['eomerpus, 10-
11 xnmaccel/ Atanacsia JI.C., Byry3os B.®., Kagomues C.b. u npyrue, AKupoHepHoe
obmectBo «M3narenbcTBo «IIpocBenieHne)

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET
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