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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJIsi 00YyYaIOLIHXCS
10 —11 xmaccoB pa3paboTana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHHIA,
HPEIBSBIIEMBIX K MaTEMAaTHYECKOMY OOpa30BaHHUIO, M TPAJUIMN POCCHUIICKOTO 0Opa3oBaHWUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
06H_[€KYJIBTypHOFO, JIMYHOCTHOTI'O M MTO3HABATCIIbHOI'O PA3BUTHA JIMYHOCTHU O6y‘IaIOIJ_[I/IXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETpPUM Ha YpPOBHE CpEAHEro oomero oOpa3oBaHUS
00yCIIOBJIEHa NPAKTHUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W TPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANpABJICHUU JIMYHOCTHOTO PAa3BUTHA OOydaromuxcs, (OpMHUpPOBAHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, H3Y4YEHHs APYrUX YUeOHBIX AUCIMILIUH.
Pa3Butne y oOyuaromuxcsi HOpaBWIBHBIX IPEACTABICHUN O CYIIHOCTH M IPOUCXOXKIACHUU
FeOMETPUUYECKUX a0CTPAKIIUK, COOTHOIIEHUU PEabHOTO U UICAbHOT0, XapaKTepe OTpasKeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJICHUH W IPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOr0 MOJEIHPOBAHUS B HAYyYHOM TIO3HAHMM M B TIPaKTHKE
CHocoOCTBYeT (POPMHPOBAHMIO HAYYHOTO MHPOBO33PECHUS YUYAIIMXCS, a TaKXKe KadyecTB
MBIIUICHUSI, HEOOXOIUMBIX JJISl /1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomerpus sBisieTCsT OOHMM K3 0A30BBIX TPEIMETOB HA YpPOBHE CPEIHETO OO0IIero
o0pa3oBaHMs, TaK Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs Kak AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlornueckoe MbIIUICHHE, (HOpPMUPYEMOE MpPH H3YYCHHH OOYYAIOUIMMHCS TOHSTHHHBIX
OCHOB TE€OMETPUM M TOCTPOCHHH IIETIOYKU JIOTMYECKUX YTBEPXKIECHUU B XOJ€ pELICHUS
F€OMETPUUYECKHUX 3a/lad, YMEHHE BBIIBUTaTh U OIPOBEPraTh THUIOTE3bl HENOCPEICTBEHHO
WCIIOJIB3YIOTCSl TIPU PEIICHNUN 3aad €CTECTBEHHO-HAYYHOTO ILIMKJIA, B YAaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHEeHTHPOBAaTbCA B NPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsx AesaTenbHOCTH YenoBeka. OpueHTalusi 4eJoBeKa BO BPEMEHU U NPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBbITHS, (hopMa OTpaXKeHHs OKpYXKAlOIEro MHupa,
yCIIOBUE  YCIEHIHOIO MO3HaHUS M  aKTHMBHOIO IpeoOpa3oBaHUs  JEHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIMHAET pa3Hble BUAbI YUeOHON U TPYI0BOM
JESTENIbHOCTH, SIBJIIETCS OJHUM W3 MPOQPECCHOHAIbHO BAXKHBIX KAauecTB, MOSTOMY aKTyalbHa
3agada (OPMHUPOBAHUS y OOYUAIOIIMXCS NMPOCTPAHCTBEHHOTO MBINUICHUS KaK Pa3HOBUAHOCTU
00pa3HOro MBIIIJIEHUSI — CYIIECTBEHHOI'O KOMIIOHEHTa B TMOATOTOBKE K MPAKTHYECKOMN
JEATEIbHOCTH TI0 MHOTUM HalPaBJICHUSIM.

Llens ocBOeHUS MTporpaMMbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpOBHE OOyUECHHS
— o0mieoOpazoBarenbHOE M OOIIEKYIBTYPHOE DPA3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETEHHS U HCIOJIb30BAHUS CHCTEMAaTHUYECKUX T'€OMETPUYECKUX 3HAHUU U
necTBUH, crienu(pUUHBIX TEOMETPUH, BO3SMOXKHOCTH YCIIEHITHOTO IPOI0JKEHUsT 00pa30BaHuUs 110
CHEIHAILHOCTSIM, HE CBA3aHHBIM C NPUKJIAJHBIM HCIIOIb30BaHHUEM F€OMETPHH.

[IporpamMa mo reomeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYEHA JUIA OOYYaIOIIMXCS
CpeIHEeH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYAHEHHH Ha YpOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3oM, oOydaromuecss Ha 0a30BOM YpPOBHE JOJKHBI OCBOMTH
o0ure MaTreMaTH4ecKue yMEHHUs, CBA3aHHbIE CO CleUu(UKON reoOMeTpUH U HEOOXOIUMBIE IS
KHU3HU B COBpeMEHHOM ol1ecTBe. Kpome 3Toro, OHM UMEIOT BO3MOKHOCTh U3yYUTh F€OMETPHUIO



Oonee rIyOOKO, €CITM B JAIBHEHUIIIEM BOSHHUKHET HEOOXOJAMMOCTh B TEOMETPHUECKHUX 3HAHUSIX B
npohecCuoHaNBHOM NeSTENbHOCTH.

JlocTrKeHHE e OCBOCHUS IIPOTPaMMBbl 00ECIIEUMBACTCS PEIICHUEM COOTBETCTBYIOIIMX
3anau. [IpuopureTHbIMU 3a1auaMu ocBoeHHUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIaccax SIBIISIFOTCSI:
dbopMupoBaHUE MPEJCTaBICHUS O T'€OMETPUU KaK 4acTU MHUPOBOM KyJIbTYphl U OCO3HaHUE €&
B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;
dbopMupoBaHUE TMPEACTABICHUS O MHOTOTpAaHHUKAaX M TelaxX BpalleHHs KaK O BaKHEHMIIUX
MaTeMaTUYECKUX MOJENSAX, [O3BOJISIIOIIMX OMNKCHIBAaTh W H3Yy4aTh pa3HbIE  SIBJICHUS
OKPY>KaIOIIET0 MUPA;
dbopMupoBaHHEe YMEHHs paclo3HaBaTh Ha YEpPTEekKax, MOJENSIX U B pEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BpallCHHUS,;

OBJIAJICHUE METOJaMH PEHICHHs 3a]ad Ha MOCTPOCHHS Ha M300pakeHUSX MPOCTPAHCTBEHHBIX
buryp;

dbopMupOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSATHUSMU O MHOTOTPDAaHHUKAaX U Telax
BpAIlleHUsI U UX OCHOBHBIMH CBONCTBaMU;

OBJIQJICHHE AITOPUTMAMU PEIICHUS OCHOBHBIX THIOB 3a/1a4; (OPMUPOBAHUE YMEHUS TPOBOIUTH
HECJIOKHBIE JIOKa3aTeIbHbIE PACCYKICHHS B XO/I€ PEIICHUS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C
MPAKTUYECKUM COJICP)KAHUEM;

Pa3BUTHE WHTEJUICKTYAJbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOYdYaroIIUXCs, IMO3HABATEIHHOU
AKTUBHOCTH, UCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHUS,

dopmupoBanne  (OYHKIIMOHAIBLHOW  TIPaMOTHOCTH, PEJICBAaHTHOW TCOMETPHUH:  YMCHHE
pacrio3HaBaTh TIPOSIBJICHUS TEOMETPUYECKUX TMOHATHUNA, OOBEKTOB U 3aKOHOMEPHOCTEW B
pealbHBIX JKU3HEHHBIX CUTYallUAX W MPH HU3yYEHUH APYTUX y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMYJIHpPOBATh WX Ha S3BIKE I'€OMETPUH M CO3/1aBaTh
FeOMETPUUYECKUE MOJIETH, MPUMEHSATh OCBOCHHBIM T'€OMETPUYECKUN ammapar [Uisl perIeHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 33714, MHTEPIPETUPOBATH U OIICHUBATH MOTYYEHHBIE PE3YIbTaThI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTPAMMBI SIBJISIETCS] BKIIIOYEHHUE B KypC CTEPEOMETPUU
B Hayaje €ro u3y4yeHus 3aJad, pelIaeMblIX Ha YPOBHE WHTYUTHUBHOTO TO3HAHUSA, U
onpenenéHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO M TMPOCTPAHCTBEHHOTO MBINIJIEHUS, CTUMYJIHUPYET NPOTEKAHHE HWHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K AAJIbHENIIEMY U3YUEHUIO MTPEAMETA.

[Ipeanourenne OTHAETCS HATTISTHO-KOHCTPYKTUBHOMY METOJly OOYy4YeHHs, TO €CTh
TEOPETHYECKUE 3HAHUS HMMEIOT B CBOEMl OCHOBE YYBCTBEHHOCTh MPEAMETHO-IPAKTUYECKOMN
NeATeTbHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEJCTABICHUNA Yy y4alluxcsi B  Kypce
CTEpEOMETPUU MPOBOTUTCS 32 CUET peIlleHus 3a/1a4 Ha CO3[JaHUe MPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEpPUPOBAHUE NPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpa3a MPOBOIUTCS C
OTOPOY Ha HATISAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCIOBHUSX OTBJICUEHHUS OT HATJISTHOCTH,
MBICJICHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEP KaHMUS.

OcHoBHBIE conepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMbIe U TIIIOCKOCTH B MPOCTpaHCTBEY», «Tena BpameHus», «BexkTopsl u
KOOPJIMHATHI B MPOCTPAHCTBE». POPMUPOBAHKE JJOTUUECKUX YMEHUN pacipeieisieTCs He TOIbKO
Mo COJEp)KaTeIbHbIM JIMHUSAM, HO W MO0 TojJaM OOyYeHHs Ha YpPOBHE CpPEIHEro OOIIero
o0Opa3oBaHusl.

Cognepxanre oOpa3oBaHHs, COOTBETCTBYIONIEE IMPEAMETHBIM pe3yJabTaTaM OCBOCHUS
paboueit mporpamMMsl, pactpeaeIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
9TOOBl  OBJAJEHWE TEOMETPHUECKHMMU TMOHSATUSMH U  HAaBBIKAMH  OCYIIECTBISUIOCH
MOCJIEIOBATEIFHO M TIOCTYIATEIbHO, C COOJIOJICHHEM TMPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUYECKHX MPEACTABICHUH 00yJaromnxcs,
pactupsis 1 yrayOssist e€, 00pa3ysi IpOYHble MHOXKECTBEHHBIE CBSI3U.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegenmto B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yueOHbIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS CTEpEOMETPUH. Touka, IpsimMasi, MI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBUS U3 HUX.

B3anMHOe pacrnosnoxkeHue NpsiMbIX B IIPOCTPAHCTBE: MEPECEKAIOIINECS, NTapaJUICIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapamienbHOCTs NPSIMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHble TpsAMbIE B IPOCTPAHCTBE; MapaJIENIbHOCTh TPEX NPAMBIX; MapajlIeIbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIPABJICHHBIMH CTOPOHAMM; Yrojdl MEXIy MNpSMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napajieNibHbIX I1ockocTel. [Ipocreiine npocTpaHCcTBEHHbIE (PUIYPBI HA MJIOCKOCTH: TETPa’Ip,
KyO, mapajuieNenuIe; MoCTPOSHNE CeYCHU.

[lepieHIUKYIAPHOCTE NOPAMOM M IUIOCKOCTH: IEPHEHIOUKYJSAPHBIE IpsSMBIE B
IPOCTPAHCTBE, MpsMbIE NapauleIbHblE M MEPHEHIUKYISAPHbIE K IUIOCKOCTH, HPU3HAK
NEPNEHIUKYJIAPHOCTH TPAMOM M IUIOCKOCTH, TEOpeMa O TMPAMON INEPHEHAUKYISIPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO; IABYTPAHHBIN YIoll,
JUHENHBINA yron AByrpaHHoro yria. [lepneHaukysasp U HaKJIOHHBIE: PACCTOSIHUE OT TOYKU JO
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKIMs (UIypbl Ha IJIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX ILUIOCKOcTed. Teopema
0 TPEX NEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

[lonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIDAHHHUKA, BBINYKJIbIE U
HEBBINYKJIblE MHOTOTPAHHUKY; pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yronbHasi npusma; rpaHu
U OCHOBAHMS MPHU3MBbI; NIPsIMasi U HaKJIOHHAs IPU3Mbl; OOKOBAs ¥ MOJIHAs IOBEPXHOCTh MPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIbHBIN IMapauleNenuIe] U ero cBoicrsa. Ilupamuaa: n-yronpHas
nupamMpia, TpaHM W OCHOBaHME MUPaMUAbI; OOKOBas M IMOJHAs MOBEPXHOCTb MHUPAMHUIBL;
IpaBWIbHAasg M Yyceu€HHas MNHUpamMuaa. OJIEMEHTbl MNpU3Mbl W mnupamuabl. [IpaBunbHbIE
MHOTOTPaHHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
NUpaMKJia; MpaBUiIbHAas TPEyroibHasi MUpaMuia U IpaBUIbHBIN TeTpasp; KyO. [IpeacraBnenue
O MpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’ap, HoJAeKa’Ap M Hukocadap. CedeHus NpuU3MBI U
NUPAMHU/IBI.

CuMMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSAMOM, IIOCKOCTH.
DneMEeHTbl CAMMETPUU B TUpaMuiax, napasuieienuneiax, paBuIbHbIX MHOTOIPaHHUKAX.

Beruucnenue 31eMeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yrisl. [lnomans 60xoBoit
MOBEPXHOCTU M TOJHOM IOBEPXHOCTH MPSMOM MNpHU3MBI, IJIOLIAJAb OCHOBAHWUW, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NHUpaMuAbl, T€OpeMa O IUIoW@aaAu yceu€HHoW mnupamuiabl. [loHsTHe 00 00BEME.
O06BEM nupamMusl, IPU3MBI.

[Tonobusie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus

[Munuaapuueckas MOBEPXHOCTh, O0O0pa3yloIMe IWINHAPUYECKONH TOBEPXHOCTH, OCh
WIMHIPHYECKON moBepxHOCTU. L{UumuHAp: ocHOBaHUS M OOKOBasi TOBEPXHOCTh, 00Opa3yromias u
0Cb; IJIOIIab OOKOBOW M MOJTHOW MOBEPXHOCTH.



Konnueckasi MoBepXHOCTb, OOpa3yrolliie KOHUYECKOH IOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHHME M BeplIMHA, OOpasyromias M OChb; IUIOMIAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yloliiue W BBICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHTtp, paamyc, AUaMETp; IJIOMIAAb IMOBEPXHOCTH cdeprl. B3aumuoe
pacrnosoxeHue cepsl U IIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe; miomanb chepsl.

N3o00pakeHue Te BpalieHus: Ha II0CKocTU. Pa3BEépTka LUIUHIpA U KOHYCA.

KomOunanuu Tten BpamieHus ¥ MHOTOTPaHHUKOB. MHOTOTPAaHHHUK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOUCaHHAs B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00BEMe. OcHOBHBIE cBolicTBa 00BEMOB Teln. Teopema 00 o00bEME
MPSIMOYTOJIBHOTO Tapaiienenumneaa u cieactsus w3 He€. O0bEM mumHapa, koHyca. O0BEM
nrapa ¥ 1miomaib cepsl.

[TomoGuble Tema B mpocTpaHcTBe. COOTHOLICHHS MEXAY IUIOMIAASIMH IOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TE.

Ceuenust wwiMHIApa (MapauiebHO U TEPICHAUKYJISIPHO OCH), CEUYEHHS KOHYyca
(mapaenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUCHUs I1apa.

BexkTOpbl M KOOPpAUHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B IpocTpaHcTBe. CI0KEHNUE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHEM PABUII IEUCTBHUI C BEKTOPAMHU.
IIpsmoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopamnHarsl Bekropa. IIpocreiimue
3a/layd B KOOpAMHATax. YTod Mexay BekTopaMu. CKalspHOE IPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMU U IUIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOJ IpU
PELICHUU T€OMETPUUECKUX 3aay.



IIVTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpEe3yNbTAaThl OCBOCHHS MporpaMMmbl yuyeOHOro mnpeamera «MareMaTHKa»
XapaKTEePU3yKOTCS:

I'paiknanckoe BocnnuTaHue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMMO3UIMM OOY4YalOUIerocss KaK akTHBHOTO U
OTBETCTBEHHOT'0 4WIEHa POCCUMCKOro OO0IIECTBa, MPEACTABICHUEM O MaTEeMAaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBICHHA, MHpPOIENyp TpakJaHCKOro oOImiecTBa
(BBIOOpHBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMUAMU M HA3HAUCHUEM.

IlaTpuoTH4eckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO POCCUIUCKOM Tpa)K1aHCKOW MACHTHYHOCTH, YBAKEHUS K MPOLLIOMY
U HACTOSLIEMY POCCHUHWCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JOCTHKCHHSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOM IIKOJIbI, K HCIOJb30BAHUIO ITUX
TOCTHKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA

OCO3HAHHMEM JIyXOBHBIX ILIEHHOCTEM pOCCHIICKOro Hapoja; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOI'0 CO3HAHMS, 3THUECKOTO MOBEICHHUS, CBI3aHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JOCTH>KEHUM HAyKW U JIEATEIBbHOCTBIO YYEHOIO; OCO3HAHMEM JIMYHOTO BKJIA/Na B IIOCTPOEHUE
YCTOHYMBOTO OYTyIIEro.

JcTeTHYecKoe BOCIIUTAHUe:

3CTETUYECKUM  OTHOLIEHHWEM K  MHUpPY, BKIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUH, PpacCyXIE€HUNH; BOCIPUUMYHUBOCTBIO K
MaTE€MaTUYECKUM aCIeKTaM Pa3jInvyHbIX BUJIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(OPMHPOBAHHOCTBIO YMEHHUs MPUMEHATh MaTeMaTW4YecKHe 3HaHUs B HHTEpecax
310poBOTO U Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 370POBBIO
(310poBoe mMHTaHWe, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXa, PeryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHMUS, IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIHHON
JEATEIBbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K pa3IMYHBIM
chepam npodhecCuOHATILHOM AESITeNbHOCTH, CBSI3aHHBIM C MaTEeMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliei mpodeccuu u peaan3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBIE IUIaHbl, TOTOBHOCTbIO M CIOCOOHOCTBIO K MaTeMaTHdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH >KM3HU; TOTOBHOCTBIO K AKTUBHOMY Y4YacTHIO B
peLIeHNN IPAaKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYNbTYpbl, NMOHUMAHHEM BIUSHUS COLHUAIbHO-
DKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IMPUPOJHOM U COLMAIBHOU CpeAbl, OCO3HAaHUEM
[JI00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOsieM; OpUEeHTalued Ha  [pUMEHEHHe
MaTeMaTHUECKUX 3HAHMUHM I pelIeHHs 3a/ad B 00JIACTH OKPY)KAIOLIEH cpebl, MIaHUPOBAHUS
ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MOCIEACTBUMN ISl OKPYKAOLIEN CPEJIbI.

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHON MPaKTHKH, TOHUMAHUEM MaTeMaTHYeCKOW HAayKH Kak chepbl
YEJI0BEYECKOU JIEATEIbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS LUBWIM3ALUU;
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHKM M MAaTE€MaTU4YeCKON KYJIbTYpOM KaK CPEICTBOM II03HaHUS



MHpa; TOTOBHOCTBIO OCYIIECTBJISTh TPOEKTHYIO U HUCCIEAOBATEIbCKYIO JI€ATEIbHOCTh
WHAUBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOSHUS MTPOrPaMMbI yaeOHOTO TipeameTa «MaTemaThkay
XapaKTepU3yIOTCS  OBJAQJICHUEM  YHUBEPCAIbHBIMH  HO3HAGAMENbHbIMU  OeliCneUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yNAMUSHbIMU
oelicmeusmMu.

1) Vuusepcanvhvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposarue 6a308uix
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcsa (0ceoenue mMemooos NO3HAHUSL OKPYIHCAowe20 Mupa,
npUMeHeHUe J102UHEeCKUX, UCCIe008amMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBrble JJornueckue aeiicTBu:

BBISIBJISITH M XapaKTEPH30BaTh CYIIECTBCHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB, MOHSATHUH,
OTHONIICHUN MEXIy TOHATUAMH, (OPMYIUPOBATH OINPEACICHUS TMOHITHI, YCTaHABIWUBAThH
CYIIECTBEHHBIA MPU3HAK KiIaccCU(PHUKAIIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPABHEHUS, KPUTEPUU
MIPOBOAMMOIO aHAJIH3A;

BOCIIPUHUMATh, (OPMYIUPOBATH W MNPEOOpPa3OBBIBATH CYXKACHUSA: YTBEPAUTENbHBIE U
OTpUIaTelIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

BBISIBJISITH MATEMATUYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHBOPEYHS B (paKTaX, TaHHBIX,
HAOJIIOJICHUSX U YTBEPKACHHSX; TpEJiaraTh KPUTCPUU IS BBISBICHHUS 3aKOHOMEPHOCTEH U
MNPOTUBOPEUHNL;

JIeNIaTh BBIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JACIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKTFOYCHUN, YMO3AKIIFOUSHUH 110 aHAJIOTHH;

MPOBOANTH CAMOCTOSATEIBHO JIOKA3aTeNbCTBA MATEMAaTHYECKUX YTBEPXKICHHH (MpsSMble U OT
MPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, TMPUBOAUTH MPUMEPbl U KOHTPIPUMEDPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOUpaTh Ccrmoco0 pelieHuss yueOHOW 3aJayu (CpaBHUBATh HECKOJIBKO BAapHUAHTOB PEIICHUS,
BbIOHMpaTh HanOoee MOAXO SN C YYETOM CaMOCTOSTENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble nccienoBareibCcKue eiCTBUS:

HCIIONIb30BaTh BOMPOCHl KaK MCCIEAOBATENbCKUNA HWHCTPYMEHT TMO3HaHUS; (HOPMYIHPOBATH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYHE, TMPOOJeMy, YCTaHABIMBATH HCKOMOE H JIAaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHEHHE,

MIPOBOJIMTH CAMOCTOSITEIIBHO CIUTAHUPOBAHHBIA YKCIIEPUMEHT, UCCIICOBAHUE IO YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITEIILHO (OPMYyITUPOBaTh O0OOMIEHUS W BBIBOABI 1O pPE3yJabTaTaM IPOBEIAEHHOTO
HAOJTIOICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;

MIPOTHO3HPOBATh BO3MOXXHOE PAa3BUTHE TPOIECCa, a TAKKE BBIIBHTATh MPEITIOIOKEHUS O €ro
Pa3BHUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JACPUIUTH WHOOPMAIMW, JAaHHBIX, HEOOXOIAMMBIX I OTBETAa HA BOMPOC M JUIS
peIIICHUS 33]1a9H;

BbIOMpaTh ~ MHPOpPMAIMIO W3  HUCTOYHUKOB  PA3IMYHBIX  THUIOB,  aHAIU3UPOBATH,
CUCTEeMAaTU3UpPOBAaTh W HHTEPHPETUPOBATH HH(DOPMAIMIO pPA3TMYHBIX BHIOB U  (Qopm
MIPEJICTaBIICHHS,

CTPYKTYpUPOBaTh HH(POPMAIINIO, MPEICTaBISATh €€ B pa3iMuHbIX (Popmax, HILIIOCTPHUPOBATH
rpaduyecku;

OIICHUBATh HAJEKHOCTh HH(DOPMAIIHH TT0 CAMOCTOSATEITHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.



2) Vuueepcanvivie KOMMYHUKAMUBHBIE OCliCMEUs, 00eCcneuusarom coopmupo8aHHoCmsy
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0menne:
BOCIPUHUMATH U (POPMYIHPOBATH CYKACHHS B COOTBETCTBUU C YCIOBUSIMU U LIETSIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBHIPaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHUCHMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS MO X0y pPellIeHus 3ajaul, KOMMEHTHUPOBATh MOJYyYSHHBIN pe3ysIbTar;
B XoAe OOCYXJEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMBI, IMPOOJIEMBI,
pemiaeMoil 3aaun, BBICKA3bIBaTh WCH, HALEJICHHBIC HAa MOUCK PEUICHHUS; COMOCTABIATH CBOU
CYXKICHHS C CY)KIEHUSIMU JIPYIHX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3jivyuue U CXOJICTBO
NO3HLIMI; B KOPPEKTHOM (hopme popMyInpoBaTh pa3HOTIIACHS, CBOM BO3PaXKEHHUS,
IPEJCTaBIATh Pe3yNbTaThl pPELICHUS 3aJauyd, OKCIIEPUMEHTa, WCCIEIOBAHMs, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4ETOM 3aJady MpPE3CHTAluu U
0COOEHHOCTEN ayAUTOPHH.

CoTpyaHuuecTBo:
MOHMMATh W WCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON W WHIWUBUAYaJIbHOW pabOTHI MpH
pemieHNr y4eOHBIX 3aja4; MPHUHUMATh LEIb COBMECTHOH JIESTENbHOCTH, IUIAHUPOBATH
OpraHHU3aII0 COBMECTHOM paboThl, pacmpeienarTh BUABI padoT, TOTOBapUBAaThCs, OOCYKIATh
MIPOIIECC B PE3YJIbTAT padOThI; 0000IIaTh MHEHUST HECKOJIBKUX JTFOICH;
y4acTBOBaTh B TIpynmnoBbiX (opmax paboTel (oOCykaeHus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBD» U HHBIC); BBIMNOJIHATH CBOI YacTb pabOThl U KOOPAUHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAMH KOMAaHJbI, OIICHWBAaTh KAdeCTBO CBOETO BKJIaJa B OOIIUI MPOIYKT IO
KpUTepusam, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue CmvlCio8blx
VCMAHOBOK U HCUZHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusauus:
COCTaBIIATh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BHIOMPATh CIIOCO0 pelieHus ¢ ydéTomM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb:
BJIAJICTh HABBIKAMU TIO3HABATEILHOW pEe(IEKCHUM KaK OCO3HAHUS COBEPUIAEMBIX JIEHCTBHHA W
MBICIIUTEIBHBIX  TPOIECCOB, HMX  pPE3YyJNbTaTOB; BIAJETh CIIOCO0AMH  CaMONPOBEPKH,
CaMOKOHTPOJIS TIPOIIecca U pe3yIbTaTa pelIeHrs MaTeMaTHUeCKOH 3a1auu;
MPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IIPH PEIICHWW 3aJadd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;
OIICHMBATh COOTBETCTBUE Pe3yNbTaTa LEIH U YCIOBHIM, OOBSCHATh MPUYUHBI JOCTHKEHUS UITU
HEJAOCTH)KCHHSI  PEe3yNbTaTOB  JACSITENbHOCTH, HAXOIWTh  OMHMOKY, JaBaThb  OLEHKY
NpUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI
10 KJIACC

OniepupoBaTh NOHATUSMU: TOYKA, MpsiMasi, IIIOCKOCTb.

IIpuMeHATh aKCHOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPU PEIICHUH T€OMETPUYECKUX
3ajad4.

OHepI/IPOBaTI) IIOHATUSIMUAU . HapaJ'IJ'IeJ'IBHOCTI) 158 HepHeHHI/IK}UIﬂpHOCTB HpﬂMI)IX 58
MJIIOCKOCTEH.

KnaccuduupoBaTs B3aMMHOE paclojioKeHUE MPSMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.



OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIM Yroj, TpaHU MABYIPAHHOTO yria, pedpo
JIBYTPAHHOIO yTJia; TUHEHHBIA yroil ABYIPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIo yria.

OnepupoBarh MOHSATHUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIBI MHOTOTPAaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUJIbHBIM MHOTOIPaHHUK.

Pacnio3naBate OCHOBHBIC BHJIBI MHOTOTPAHHUKOB (MMMpaMuUia; MPHU3Ma, MPSIMOYTOJIbHBIN
napajuiejaenumnes, Kyo).

KnaccudumupoBate MHOTOTpAaHHUKH, BBIOMpas OCHOBaHUS IS KIIACCU(UKAIUU
(BBIMTYKJIBIE U HEBBIMYKJIbIE MHOTOTPAHHHUKHU; TpPABUJIbHbIE MHOIOTPAHHHUKHU; TMPSMBIE U
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIATIC/IbI).

OnepupoBaTh MOHATUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBSICHATH IPUHLMIIBI IOCTPOEHUS CEUEHUH, UCII0Nb3Yys METO/L CIIE/I0B.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJI€JIOB, BBIIOJHATH (BBIHOCHBIE) ILIOCKHE
YEePTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUA CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HaxXOXACHHE TEOMETPUYECKMX BEIMYMH 10 oOpasuaMm WId
QITOPUTMaM, TPHUMEHSS HM3BECTHbIE AHAIMTHYECKHUE METOJbl NIpPU PEHICHWH CTaHAAapPTHBIX
MaTEeMaTHUYECKUX 3aJad Ha BBIUMCICHHE PACCTOSHUM MEXAY ABYMS TOYKaMH, OT TOYKH IO
IPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXK/y CKPEIIUBAIOIIMMUCS TPSMBIMHU.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKHX BEIMYMH 1O oOpasuaM WIu
QITOPUTMaM, TPHUMEHSS HM3BECTHbIC AHAIMTHYECKUE METOJbl NPU PEHICHWH CTaHAapPTHBIX
MaTeMaTHUYECKUX 3a7a4 Ha BBHIYHMCICHHE YIJIOB MEXAY CKPEIIUBAIOLIUMUCS MPSMBIMH, MEXKIY
IPSMOM U TIOCKOCTBIO, MEXTy TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (OpMyJ; BBIYHMCISATH COOTHOIICHHS MEXIY IUIOMAASIMU ITOBEPXHOCTEH,
00BEMamMu MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHSATHSIMHU: CHMMETPHUS B IPOCTPAHCTBE; ILEHTP, OCb M IUIOCKOCTh
CUMMETPUU; HEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekarp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux GUrypax, mpecTaBlIeHHYIO Ha YepTexaxX U PUCYHKaX.

[TlpumensaTp reomerpuueckue (akTbl Ui  PEHICHHS CTEPEOMETPHUECKUX — 3ajad,
IPENoiaralolliuX HECKOJIBKO IIaroB peIleHUs,, €Clau YCJIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsATh mMpocTEHIINE MPOrpaMMHBIE CPEACTBA U INEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI IPY PEIICHUU CTEPEOMETPHUECKUX 3a]1ad.

[TpuBoANMTE mpUMeEpPhl MaTEeMaTHUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U OKU3HH,
pacro3HaBaTh MMPOSIBIICHUE 3aKOHOB T€OMETPHH B MICKYCCTBE.

[TpuMmeHsTh TIONy4YeHHBbIC 3HAHHUS Ha MPAKTUKE: aHATU3UPOBATh peajbHbIE CUTYAllUu U
OPUMEHSATh  HM3YYCHHBIE TOHATHS B  TPOIECCe TOWCKA  pEIIeHUS  MaTeMaTHYECKH
chopMyIMPOBAaHHOW MPOOIEMbl, MOAEIUPOBATh pPEANbHbIE CUTyallUd HA S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJIENIM C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHSATHH U TEOpEM,
anmapara anreOpbl; perarb NPakTUYECKUe 3aJjauu, CBSI3aHHbIE C HAXOKICHUEM TeOMETPUYECKIX
BEJIMYMH.

11 KUIIACC

OnepupoBatb MOHSTUSMU: HWIMHpUYECcKast MIOBEPXHOCTb, oOpasyromue
WIMHAPHUYECKON MOBEPXHOCTH; IIMIIMH/IP; KOHNYECKasi IOBEPXHOCTh, 00pa3yroIne KOHNIECKOH
MOBEPXHOCTH, KOHYC; cpepuyecKas HOBEpPXHOCTb.

Pacno3naBate Tena BpaieHus (IWIMHAP, KOHYC, cdepa U map).

OOBSICHATH CIIOCOOBI MOTyYEHUS TeJl BpallleHusl.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.



OnepupoBaTh MOHSATUSMU: IIAPOBON CErMEHT, OCHOBAaHHE CErMEHTa, BHICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBaHME MIAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boeruncnsate 00BEMBI U TUIOMIAIM TTOBEPXHOCTEH TEN BpalleHUsl, TEOMETPUIECKUX TN C
npUMeHeHueM (HOpMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHWK, BIUCAHHBIA B c(hepy U OMHCAHHBIN OKOJIO
cdepsl; chepa, BiMCaHHAS B MHOTOTPAHHUK WUJTU TEJIO BPAIlICHUS.

BBIYHCIATE COOTHOMICHUS MEXKIY IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TOIOOHBIX
Tell.

N3o00paxarh u3ydaemble (UTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATE (BEIHOCHBIC) IJIOCKUE YEPTEIKU U3 PUCYHKOB IMPOCTHIX O0BEMHBIX (PUTYD: BUJI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI T€J BPAIICHHUS.

W3Briekath, HHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuueckux Gurypax, npeiCcTaBlIeHHYIO Ha YepTexax U PUCYHKaX.

OrniepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTBE.

BbINIONHATE 1EUCTBUS CIOXKEHUSI BEKTOPOB, BBIUUTAHUSI BEKTOPOB U YMHOKEHUSI BEKTOPA
Ha YUCJI0, OOBICHATH, KAKMMHU CBOMCTBAMM OHM 00J1a1af0T.

[IpuMeHsATh MpaBUIIO NapasuieenuIe/a.

OrnepupoBaTh MOHATHUSMU: JCKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, Yrojl MEXIYy BEKTOPAMH, CKaJISPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxonutbs cymMmy BEKTOPOB M MPOU3BEICHUE BEKTOpPA HA YUCIIO, YTOJ MEX]Yy BEKTOPAMH,
CKaJIIPHOE MPOU3BECHUE, PACKIIAILIBATH BEKTOP I10 ABYM HEKOJUTMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOIM CUCTEME KOOPAUHAT.

[IpumensTh reoMerpuueckue (aKThl JJIsl  PEHICHUS CTEPEOMETPHUYCCKHX — 3ajad,
MPEANOJaraloluMX HECKOJIbKO IIAaroB PEIICHUs, €CIM YCIOBHS NMPUMEHEHHUs 3aJlaHbl B SIBHOU
dbopwme.

PewmaTte npocreiiline reoMeTpuuecKue 3a1aul Ha MIPUMEHEHNE BEKTOPHO-KOOPANHATHOTO
METOJA.

Pemate 3agauM Ha JOKAa3aTe€IbCTBO MATEMAaTHYECKUX OTHOLIEHUH M HaXOXKICHUE
TEOMETPUUYECKUX BEJIMYHMH IO 00pa3laM WM aJrOpUTMaM, MPUMEHSS U3BECTHBIE METOJBI MPHU
PELIEHNH CTaHAAPTHBIX MATEMATUUECKUX 3aau.

[IpumMeHATh TpoCTEHIIEe MPOrPaMMHBIE CPEJICTBA W DJIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHUCTEMBI MPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTH TPUMEPHl MATEMATHUYECKHUX 3aKOHOMEPHOCTEH B TPUPOJE U IKU3HH,
pacno3HaBaTh MNPOSBICHNUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh TIOJNIyYeHHBIC 3HAHMS Ha TPAKTUKE: aHAIM3UPOBATH peajbHbIC CUTYyaIlUU U
NPUMEHATh W3Y4YEHHBbIE TMOHATHUA B  IPOLIECCE TOMCKAa  PEIICHHS  MaTeMaTH4eCKH
chopMyTUpPOBAaHHON MPOOJIEMBbI, MOJEINUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE TC€OMETPHH,
MCCJIEI0BATh NMOCTPOEHHBIE MOJIETN C MCHOJb30BAHUEM TI'€OMETPUUYECKHX MOHATHUM M TEOpPEM,
ammapara aJreOpbl; penaTh IPaKTUIECKUE 3a/1a9, CBSI3aHHBIE C HAXOXKICHUEM T€OMETPUUECKHUX
BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM Kontpoabnbie Ipaxriecke (uudposbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
1 BBenenue B crepeoMeTpuio 10
2 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[apannenbHOCTh NPSMBIX M IIIOCKOCTEH
3 [lepnieHIUKyYISIPHOCTD MPSMBIX U TIIOCKOCTEN 12
4 VYIubl MEXAY MPAMBIMU U IUIOCKOCTSMHU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUEHUS, PACCTOSHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI
1 Temna Bpamenus 12
2 OOBEMBI TET 5 1
3 BekTopbl 1 KOOpMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0600IIEHNE, CHCTEMATH3AIUS 7 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







YYEBHO-METOANYECKOE OBECIHEYHEHUE OBPA3OBATEJIBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

* Marematuka. AnreOpa U Havyajla MaTeMaTHYECKOro aHanu3a, 11 kimace/ Mep3msik A.l.,
Homuposckuii JI.A., Ilononckuii B.b., SAxkup M.C.; nox penakuueit [lononsckoro B.E.,
OO011ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO M3narenbckuii ieHTp « BEHTAHA-I'PADy;
Axuunonepsoe obmectBo «M3narensctBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU UHTEPHET
https://resh.edu.ru/
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