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MNOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHAapTa CpPeJHEro oOmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
OPeIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, MU TPAJUIMKA POCCHHCKOTO OOpa30BaHMA.
Peanmu3anus  mporpamMMbel  00eCHEUMBAET  OBJIAJCHHE  KJIIOYEBBIMH  KOMIIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUISi CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOTO, TMYHOCTHOTO M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH O0YYAIOIIUXCSI.

HEJN U3YYEHUSA YYEBHOTI'O KYPCA

Baxnocte ydeOHOro Kypca reoMETpHM Ha YpPOBHE CpeAHEro oOmiero oOpa3oBaHHs
00yCIIOBJIEHa NPAKTUYECKONH 3HAYMMOCTBIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
0o0y4eHHUs TeOMETPUM B HAIpPaBJIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydarommxcsi, GopMUpOBaHUS
(YHKIMOHATIHHONH MaTeMaTW4ecKOH TPAMOTHOCTH, HW3yYEHHs IPYTUX YYEOHBIX IUCLIUIUIVH.
PazButne y oOydaromuxcsi MpaBHIBHBIX TPEACTABICHUH O CYIIHOCTH W TPOUCXOKICHHU
FeOMETPUUECKUX a0CTpaKIUK, COOTHOIICHUU PEAbHOTO U UIEAIBHOTO, XapaKTepe OTpaskeHus
MaTeMaTHUYeCKON HAyKOH SIBJICHUN U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPUH B CUCTEME
HAayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAaHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHMS YYAIIMXCS, a TaKKe KadecTB
MBIIUICHUSI, HEOOXOUMBIX JIJISl a1allTAllii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OJHUM U3 0a30BBIX MPEAMETOB Ha YpPOBHE CpEIHEro OOIero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaET BO3MOXKHOCTh HM3YYCHHs KaK IUCIUIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornueckoe MblIIUIeHHE, (HOpMUPYEMOE MPHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILEMOYKU JIOTUYECKUX YTBEPXKAECHUI B XOJ€ pelIeHUs
TEOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTIONB3YIOTCSl TIPH PEIICHUH 3a7ad eCTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAaeT CYLIECTBEHHYIO pOJb BO BCEX
o0macTsaX AesaTenbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEOOXOIMMOE YCIIOBHE €ro COIHMAJIbHOTO OBITHS, (hopMa OTpaKeHUS OKPYKAIOIIETO MHUpA,
yCIOBHE YCHEIIHOTO TO3HAHUS M aKTHUBHOTO  MpeoOpa3oBaHMs  JACHCTBUTENBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NEeSITeTIHHOCTH, SIBISIETCS OJHUM W3 TMPO(ECCHOHATBHO BaKHBIX KA4eCTB, TOATOMY aKTyallbHa
3ajada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH
00pa3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
JESTEIILHOCTH 110 MHOTHM HAIIPaBJICHUSM.

Llens ocBOeHMsI MporpaMMbl yuebHoro kypca «I'eomerpus» Ha 6a30BOM ypoBHE 00yUeHHs
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 oOecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUYECKUX T€OMETPHUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX TEOMETPUU, BO3SMOXXHOCTH YCIEITHOT'O MTPOAOKEHHsT 00pa3oBaHUs 110
CHEUHATBHOCTSAM, HE CBA3aHHBIM C NMPHUKJIAIHBIM UCIIOIB30BaHUEM T'€OMETPUH.

[Iporpamma 1o reoMeTpur Ha 0a30BOM YPOBHE NpEAHA3HAYCHA U OOYYAOIIHXCS
CpeIHEH WIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYJHEHUH Ha ypOBHE OCHOBHOTO
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obmero obpazoBanusa. Takum oOpa3zoMm, oOydarompecss Ha 0a30BOM YPOBHE JOJIKHBI OCBOWTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
6osee ri1yO0Ko, eciii B JalibHEHIIeM BOZHUKHET He0OXOAMMOCTh B FT€OMETPUYECKUX 3HAHUAX B
npodeCcCHOHATIBLHOM 1eATEbHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

o (dbopMHpOBaHHE NPEACTABICHUS O TEOMETPUU KaK 4YacTd MHPOBOM KYyJIbTYpbl U
0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOIUM MUPOM;

. ¢dbopMHpOBaHHE TPEACTABICHUS O MHOTOTPAaHHMKAX M TelaX BpalleHHS KaK o
BOXHEHIINX MaTEMAaTUYECKUX MOJEIAX, MO3BOJISIOIIMX ONUCHIBATh U U3y4aTh pa3HbIE SBICHUS
OKpYXaroIlero Mupa;

o ¢dbopMHpOoBaHHE YMEHHsS paclo3HAaBaTh Ha 4YEPTEXKax, MOJCIAX M B PEATbHOM MHpE
MHOTOTPaHHUKH U T€Jla BPaIlCHMUS,;

o OBNIQJICHUE METOAAMH pEIIeHUs 3aJad Ha IOCTPOCHHUS HAa  HM300paKEHUAX
IPOCTPAHCTBEHHBIX (pUTyp;

o (dbopMHpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU IOHATHSMHM O MHOTOIpaHHMKax M
Teax BpallleHUsl U UX OCHOBHBIMH CBOMCTBaMU;

o OBJI/ICHUE aJNTOPUTMaMM pPELICHHs] OCHOBHBIX THIIOB 3a/a4; (POPMHUPOBAHUE YMEHHS
IIPOBOAMTH HECIIOXKHBIE JO0KA3aTEJbHbIE PACCYX JCHUS B XOJ€ PEUICHHUS CTEPEOMETPUUECKUX
3ajiay M 3aJ1a4 ¢ MPaKTUUYECKUM COZEPIKaHUEM;

o pa3BUTHE  MHTEJUICKTYaJbHbIX W  TBOPYECKMX  CHOCOOHOCTEH — oOyuwarommxcs,
MO3HABATENIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBIIIUICHUS;

o ¢dopmupoBaHrue (YHKIMOHAJIBHOW TI'PaMOTHOCTH, pEJIEBAHTHOW T'€OMETpUHU: yMEHHUE
pacrio3HaBaTh MpPOSIBICHUS TE€OMETPUUYECKUX TOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
pEaTbHBIX JKU3HEHHBIX CUTYalUsAX W MPH M3YYCHUHU APYTHX yUEOHBIX MPEIMETOB, MPOSBICHHS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEW, (hOpMyIHpoBaThb MX Ha S3bIKE N€OMETPUM M CO3/1aBaTh
reOMEeTPUYECKUEe MOJETH, MPUMEHSATh OCBOEHHBIH T€OMETpPUYECKHH ammapaT JUis peleHHs
NPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4, HHTEPIPETUPOBATh M OLICHUBATH MOJy4YE€HHbIE Pe3yJIbTaThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayaje ero M3ydyeHus 3aj7ad, peulaeéMblX Ha YypOBHE MHTYUTHUBHOIO TIIO3HAHMS, U
ornpeneN€HHbIM 00pa3oM OpraHu30BaHHAs paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIMPYET INPOTEKaHHE HHTYUTHBHBIX
MIPOLIECCOB, MOTUBUPYET K JajbHEHIIEMy U3yUEHHUIO TIPEeMETA.

[Ipenmourenue OTHAETCS HAIJIAHO-KOHCTPYKTHBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
NeSITeIbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydYalIUXcs B  Kypce
CTEpEOMETPUH NMPOBOIUTCS 3a CUET pelIeHUs 3aad Ha CO3/laHue NMPOCTPAaHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OMOpOH Ha HATJISAHOCTh, & ONEPUPOBAHHE O0Pa30M — B YCJIOBHSIX OTBJIEUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €0 UCXOAHOIO COIEPIKAHMUS.

OcHoBHBIE conepxaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpamieHus», « Bektopsl u
KOOpJMHATHI B IPOCTPaHCTBEY». POPMUPOBAHNE JTOTHUECKUX YMEHUH pacipeiesiieTcsi He TOJIbKO
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[0 COJAEPKATeNIbHBIM JIMHHUSIM, HO W MO ToaaM OOydYeHHs Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM 0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJAJICHUE TI'COMETPUYCCKHMMHU TMOHATUSAMH ¥  HaBBIKAMH  OCYIIECTBIISUIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATNCH B OOIIYI0 CHCTEMY I'€OMETPUYECKHX MPEICTABICHUA 00YyJaromxcs,
pacmupsisi 1 yriayoursis e€, o0pasyst IpOYHbIe MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuun orBoauTcs 2 yaca B Hegento B 10 kinacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a Jipa roja oOyueHus - 102 yueOHBIX yaca.



COIEPKXAHUE YYEBHOI'O IIPEIMETA
10 KUIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUA CTepeoMeTpuu. Touka, mpsimasi, III0CKOCTh, IpocTpaHCTBO. 1lonATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anmHOE pacriosnioxkeHue NpsMbIX B IIPOCTPAHCTBE: IIEPECEKAIOIIMECS, NTapaJlIEIbHbIE U
cKpemBampomuecss npsaMsle. llapamnensbHOCTh NPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IPSAMBbIE B IIPOCTPAHCTBE; IMApAJJICIIBHOCTh TPEX NPAMBIX; MAapaJUIENbHOCTh
OPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPaBJICHHBIMM CTOPOHAMH; YroJl MEXIy NIpSIMbIMH B
npoctpancTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  IapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napajuieNbHBIX I0cKocTel. [Ipocreiimme mpocTpancTBEHHBIE (PUTYPBI HA TFIOCKOCTH: TETPAdIP,
KyO, napajijienenurne];; IoCTpOeHUe CeYeHu .

[lepnieHAUKYISIPHOCTh  IPSIMOM M IUIOCKOCTH:  IEPIEHIOUKYJIAPHBIE IpSMBIE B
IIPOCTPAHCTBE, INPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJSIPHOCTA IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpHEHAUKYISPHON
IUIOCKOCTH. YTJBl B NPOCTPAHCTBE: Yrojl MEXAY NPSAMOM M IUIOCKOCTBIO; JBYTPaHHBIA yTOJI,
JMHENHBIA yroa ABYyTrpaHHOro yria. lleprneHaukyisp U HakJIOHHBIE: PACCTOSIHUE OT TOYKH IO
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
IlepneHquKyIpHOCTD IUIOCKOCTEH: ITPU3HAK MEPIEHIUKYIIIPHOCTH ABYX IUIOCKOCTEN. TeopeMa
0 TPEX NEPIEHIUKYIIApaX.

MHOTrOrpaHHUKH

[lonsiTHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAaHHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yroiapHas npusMa; rpaHu
Y OCHOBaHMS NMPHU3MBI; MIPsIMasi U HaKJIOHHAs MIPU3MbI; OOKOBAs U MOJHAsI TOBEPXHOCTh MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJIBHBIN NMapajuleenunen U ero cpoicrsa. [Iupamuaa: N-yrompHas
nUpaMusia, TPaHU M OCHOBAaHUE NHUPaMU[bl; OOKOBas W IOJIHAS IMOBEPXHOCTh INHPaMHJBbI;
IpaBWIbHAasg M yceu€HHas MNHupamMuaa. OJIEMEHTbl MNpu3Mbl W nupamuabl. [IpaBusibHbIE
MHOTOTPaHHMKU: MOHITHE NMPABUIBHOIO MHOTIOIDAaHHUKA; NpaBUibHAs MpU3Ma M NPaBUIIbHAs
nUpaMu/a; MpaBUWIbHAs TPEYToJibHAs MUPaMUAa U MPaBUIIbHBIA TeTpasp; KyO. IlpeacraBienne
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JojeKa’aAp U uxocadap. CedeHus OpuU3Mbl U
MUPAMHU/IBI.

CuMMeTpuss B TIPOCTPAHCTBE: CHMMETPHsSI OTHOCUTENIBHO TOYKH, NPSMOM, IUIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuJax, NapauieenuIe1ax, IpaBuIbHbBIX MHOTOTPaHHUKAX.

Brruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: p&0pa, TuaroHaiu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU W IIOJIHOM ITOBEPXHOCTH MPSMOM NPHU3MBI, IUIONIaJb OCHOBAaHHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TpsMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
NpaBWIbHON NMUpaMuibl, TEOpeMa O IUIOIAAM yced€HHoM mnupamuabl. [lonstue o6 oOBEMe.
O06BEM nupamMusl, IPU3MBI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIIEHMS] MEXAY IUIOIIAASIMU TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.



11 KUIIACC

Tesa BpalieHus

[MunuHapuyeckas MOBEPXHOCTh, 00pa3ylolue UWIMHIPUYECKONH IOBEPXHOCTH, OCh
HWIMHIpUYECKOl nmoBepxHocTu. Lummuap: ocHoBaHUS M OOKOBasi HOBEPXHOCTh, 0Opa3ytomias u
0Cb; IJIOLIAb OOKOBOW M IIOJHOW MMOBEPXHOCTH.

Konnueckasi MmoBepXHOCTb, OOpa3ylolMe KOHUYECKOH ITOBEPXHOCTH, OCh M BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHME M BepIIMHA, OOpasyrolas U OCh; IJIOLIAAb
OOKOBOHM U TIOJHOM MOBEPXHOCTHU. YCEUEHHBIN KOHYC: 0Opasylollue M BBICOTA; OCHOBAaHUS U
OOKOBast TIOBEPXHOCTb.

Cdepa m map: uentp, paaudyc, AUaMeTp; IUIOMIAJL IMOBEPXHOCTH cdepsl. B3ammnoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepbl.

N300paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYcA.

KomOuHanuu Tten BpalieHuss ¥ MHOTOTPaHHMKOB. MHOIOIpaHHHK, ONHCAHHBIA OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
NPsIMOYTOJIBHOTO Tapaiienenuneaa u cieactBus u3 He€. O0bEM nmimMHIapa, koHyca. OO0bEM
nrapa ¥ Iiomasib cQepsl.

[TonoGuble Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXAY IUIOMANSIMHU TTOBEPXHOCTEH,
00BéMaMHU ITONOOHBIX TEI.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISIPHO OCH), CEUEHHUs KOHyca
(mapaiienbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPILUHY ), CEUECHUS 11apa.

BexTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mimockoctu U B npocTpaHcTBe. Cl0KeHNE U BBIYUTAaHUE BEKTOPOB. Y MHOYKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOpa MO TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEHCTBUIN C BEKTOPaMHU.
IIpssmoyrosnbHas cucrema KOOpAHMHAT B mpocTtpaHcTBe. Koopaumnarsl Bektopa. Ilpocreimme
3a7layl B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Beruuciienue yrimoB Mexay OpsSMBIMH U IUIOCKOCTSIMH. KOOpJMHAaTHO-BEKTOPHBIH METOA IpH
pEIIEHNN TEOMETPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHU
YUYEBHOI'O IIPEIMETA

JIMYHOCTHBIE PE3YJIBTATbBI

JluyHOCTHBIE PE3yNbTaTHl OCBOCHHUS IPOrpamMMbl ydeOHOro mnpeamera «MaTtemaTuka»
XapaKTEepU3yITCS:

I'paknanckoe BocniuTanue:

c()OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3HWIMH OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO 4WICHA POCCHICKOrO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBIEHUH, MpOIEeAyp TpakJaHCKOTO oOliecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aHMOJCHCTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

IlaTpuoTHyeckoe BOCIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOSLIEMY POCCUMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTUKEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K MCIIOJb30BAHUID ITUX
JOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSX, CPepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHEM JyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoaa; Cc(HOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHUSI, CBI3aHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKW U JIEATEIbHOCTHIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy TIyIIEro.

JcTeTH4YecKoe BOCIIUTAHME:

ACTETUYECKMM  OTHOIIEHWEM K  MHUPY, BKIIOYas OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCy>KIEeHUW; BOCIPUUMYUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IudyHbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
37I0pOBOTO U 0€30macHOro 00pas3a >KU3HH, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHue, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHI U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JeSTeTbHOCTBIO.

TpyaoBoe BocnniuTaHue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM I[EHHOCTH TPYIONIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOp Oyayiei mpodeccun U peaaTn30BbIBaTh COOCTBEHHBIE
KU3HCHHBIC TIUIAHBI; TOTOBHOCTHIO W CIIOCOOHOCTHIO K MaTeMaTH4YeCKOMY OOpa3OBaHHIO U
caMo00pa3oBaHUI0 Ha TMPOTSHKEHWH BCEW JKHW3HM, TOTOBHOCTBIO K AaKTUBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MATEMaTH4YE€CKOM HApPaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpPhl, MOHUMAHWEM BIWSHHUS COIHUAIBHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHUE MNPUPOJHONW U COIMAIBHOW CpeAbl, OCO3HAaHUEM
I00AaNbHOTO — XapakTepa JKOJOTHMUYECKUX MpoOJieM; OpUEHTalWed Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIsl PEHICHUs 3a/7a4 B 00JACTH OKPYKAIOIIEH Cpefbl, TNIAHUPOBAHUS
ITOCTYTIKOB M OLICHKH UX BO3MOKHBIX MOCIEACTBUMN JUIsl OKPYKAIOLIEH CPEIbl.
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IleHHOCTH HAYYHOI'0 MO3HAHMA:

C(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH M OOLIECTBEHHOW MPAKTHUKH, TOHUMAaHHEM MAaTeMaTHYECKOW HAayKH Kak c(epsl
YEJIOBEYECKOU JEATEIBHOCTH, 3TAllOB €€ Pa3BUTUSA U 3HAYUMOCTHU Ul Pa3BUTUS LIUBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATh IIPOCKTHYI0 M HCCIENOBATEIbCKYI JACSATEIBHOCTD
WHAWBUYAJIBHO U B TPYIIIE.

METANPEJMETHBIE PE3YJIbTATHI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yueOHOTO npenMeTa «MaremaTuka
XapaKTepU3yIOTCSl  OBNQJICHUEM  YHUBEPCAIbHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OlCMBUAMY, — YHUBEPCATIbHbIMU — pe2yIsamUGHbLMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle Oeticmeust, obecnewusaiom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUupa,
npuUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomamso ¢ ungopmayuet).

Ba3oBble Jioruueckue eiicTBUA:

o BBISIBJIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPHU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIICHUH MEXIy MOHATHSAMH; (QOPMYIUPOBATH ONPEACTCHHUS TMOHSATHUM;
yCTaHABJIMBATh CYUICCTBEHHBIH NpPHU3HAK KIACCH(HUKAIIMKA, OCHOBAHUS JUIS OOOOWIECHHS H
CpaBHEHMSI, KPUTEPHUH ITPOBOIUMOTO aHAIIN3a;

o BOCIPUHUMATh, (POPMYIHPOBATH U MPEeOOpPA30OBLIBATH CYKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

o BBISIBJISITH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpedHs B (akrax,
JTAHHBIX, HAOMIONCHWSIX W  YTBEPXKICHUSAX;, TpeyiaraTh KPUTCPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;

. JieNaTh BBIBOJBI C UCIOJIB30BaHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W HHAYKTHBHBIX
YMO3aKIIOYeHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;

o MIPOBOJIUTH CAMOCTOSITENIFHO JIOKA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUH (TIpSMBIC U
OT TPOTUBHOTO), BBICTpaMBaTh apryMEHTAIMIO, MPHUBOJIUTH TMPUMEPHl U KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI H BHIBOJIBI;

. BBIOMpaATh CIOCOO pelieHus y4eOHOl 3amaunM (CpaBHUBAaTh HECKOJIbKO BapHaHTOB
pelieHus, BbIOMpaTh HauOoNee TMOAXOAAIMH C YYETOM CaMOCTOSITENIBHO —BBIIETICHHBIX
KpUTEPUEB).

ba3zoBble ucciieoBarTebCcKue JeHCTBHUA:
° HCIOJIb30BAaTh  BOINPOCHI KAk  MCCIEAOBATEIIbCKMM  HMHCTPYMEHT  IIO3HAHUS;
(dbopMyIHpOBaTh BOIMPOCHI, (PUKCUPYIOIIHE MPOTUBOPEUNE, MpodIeMy, YCTaHABINBATh UCKOMOE
" JaHHOC, q)OpMI/IPOBaTI) FI/IHOTGSY, apFYMeHTI/IPOBaTB CBOIO ITO3HUIIMIO, MHCHHC,
L] HpOBO}II/ITB CaMOCTOSATCIIBHO CHJ'IaHI/IPOBaHHHﬁ 3KCHepI/IMeHT, HUCCIICOOBAHUC 110
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SIBJICHHS, IMPOIECCA, BBISBICHHUIO
SaBI/ICHMOCTeﬁ Me>1<)1y O6’B€KTaMI/I, SIBJICHUAMU, HpOH@CC&MI/I;
° CaMOCTOSITENTLHO (POPMYIIUPOBATH OOOOIICHHS U BBIBOBI [0 Pe3yIbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHUS, OLICHUBAThH JIOCTOBEPHOCTDH MOJYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;



o IIPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE IPOLIECCA, a TAKIKE BBIABUIAThH MPEITIOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBUSX.

Paborta ¢ unopmanmeii:
. BBISIBIIATH A€(PUIIMTHI HHPOPMALIUH, TaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMIPOC U JJIS
pelIeHNs 3a1a4H;
. BbIOMpaTh MHGOpPMAIMIO M3 HWCTOYHHMKOB PA3IMYHBIX THUIIOB, AaHAJIM3HPOBATH,
CHUCTEMaTH3UpPOBaTh M HHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U  (opMm
IIPE/ICTABIICHMS,;

o CTPYKTypupOoBaTh  MHGOpMAalMIO, MPEICTaBIsATH €€ B  pPa3IMYHBIX  (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

o OLICHMBAaTh HAA&KHOCTh HMHGOPMAIMM IO CaMOCTOSITENBHO  C(HOPMYIHPOBAHHBIM
KPUTEPUSM.

2) Vnusepcanvohvle KOMMYHUKamMugHvle Oeticmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

Oo0wmenne:
o BOCHPUHUMATh U (OPMYIIHUPOBATH CYXKJIEHUS B COOTBETCTBUH C YCIOBUSMHU U IEISAMHU
OOLIEHMs; SICHO, TOYHO, I'PAMOTHO BBIPaXKaThb CBOIO TOUKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX
TEKCTax, JaBaTh TMOSCHEHUS IO XOAY pEUICHHs 3aJayd, KOMMEHTHUPOBATh MOJY4YEHHBIN
pe3yIbTarT;
o B X0JIe OOCYX/ICHUS 33[aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBbI, POOIEMBI,
peraeMoil 3aaauu, BBICKA3bIBaTh WJIEHM, HALIEJIEHHbIE HA MOMCK PEIIEHMS; CONOCTaBJIATh CBOU
CYXKIEHUS C CYXJIEHUSMHU JIPYIMX YYaCTHHUKOB JAMAora, OOHapy»XUBaTh pa3iMuue U CXO/ACTBO
MO3UIHI; B KOPPEKTHOU (hopme (HOpMyIHpOBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
. MPEACTABIATh PE3YyJIbTAaThl PELIEHUs 3a/layd, SKCHEPUMEHTA, MCCIEIOBaHUSA, MPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUIEHUS C Yy4€TOM 3aJad Tpe3eHTAlUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBO:
o MMOHUMATh U UCNOJIb30BaTh MPEUMYILIECTBA KOMaHIHOW U MHJMBUIYaJIbHOU pabOThl IpU
pelieHny ydeOHBIX 3a/]ay; NPUHHUMATh IL€JIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, pacrpenensTh BUABI padoT, JTOrOBapUBAThHCS, OOCYXKIATh
npoliecc M pe3yabTaT padoThl; 0000111aTh MHEHUSI HECKOJIBKHX JIFOJICH;
. y4acTBOBaTh B TPYMNNOBBIX (GopMax paboThl (00CykaAeHUS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBD» M WHBIE); BBIIOIHATH CBOI YacTb pabOThl U KOOPAUHHPOBATH CBOM JEHCTBUA C
IPYTUMH YJI€HaMHU KOMAaHbl; OIICHMBATh KAauyeCTBO CBOETO BKJIaga B OOIIMI MPOIYKT IO
KpUTEpUIM, CHOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUSI.

3) Yuueepcanvnoie pecynamuenvie oeticmasusi, 0becneuusarom Gopmuposanue cCmvlCio8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHU.

Camoopranuzanus:
o COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a/1a4M, BHIOUPATh CIIOCO0 pPeleHus ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUICHUH ¢ y4€TOM HOBOM MH(OpMALIUK.

CaMOKOHTPOJIb:
o BJIa/IETh HaBbIKaMU MIO3HABATENIbHOI peIeKCuu Kak OCO3HAHUs COBEPILIAEMBbIX AeHCTBUIMA
U MBICIUTENbHBIX MPOIIECCOB, HUX pe3yibTaTOB; BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIIecca U pe3yJibTaTa pelleHns MaTeMaTHUeCKOH 3a1auu;

9



o IpPEABHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh HPU PEHICHWH 33/1a4d, BHOCHTH
KOPPEKTHUBHI B JEATEILHOCTE HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

o OLIEHUBATh COOTBETCTBHE pe3yJibTaTa MEIHd M YCIOBUSAM, OOBSICHATH NPUYUHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHs Pe3yJbTaToOB JEATENbHOCTH, HAXOAWUTh OIIMOKY, J1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KUIACC

OnepupoBarh MOHATHUSAMH: TOYKA, MPsAMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX MPU PEIICHUU T€OMETPUUYECKUX
3azad.

OnepupoBaTh TOHATHUSAMHU: TAPAIIEIBHOCTE U MEPIEHIUKYJIAPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KrnaccudunupoBaTs B3aMMHOE PacTIONOKEHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBarh TOHSTHUSMHU: JIBYTPAaHHBIA Yroj, TpaHU MABYTPAHHOTO yria, pedpo
JIBYTPAHHOIO yTJja; TMHEHHBINA yrol ABYTPAaHHOTO YIUIa; TpayCcHas Mepa JByTPaHHOTO yria.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBate OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (MMpamMuia; MpU3Ma, NPSIMOYTOJIbHBIN
napasuieNienunesn, Kyo).

KnaccuduiupoBate MHOTOTpaHHUKH, BbIOMpass OCHOBaHUSA IS KiIacCUUKALUU
(BBIMMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHUKH; TIPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMbIE |
HAKJIOHHBIE MPU3MBI, TApAJUICTICTTUTICIBI).

OnepupoBaTh NOHATHAMU: CEKYLIas MIIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBSICHITH PUHIIMITBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METO/ CIIE/IOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOIOM CJIEJOB, BBITIOJHSTH (BHIHOCHBIE) TUIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHX BEIMYMH 1O o0paslaM WId
aIropuTMaM, NPUMEHSS HW3BECTHBIE AHAIMTHYECKHME METOJbl NpPH PELIEHWH CTaHIAPTHBIX
MaTeMaTUYeCKUX 3a7ad Ha BBIYMCICHUE DPACCTOSIHUN MEXAY IBYMS TOYKaMU, OT TOUYKH JO
MPSIMOH, OT TOYKH JI0 TIIOCKOCTH, MEXKIY CKPEIIUBAIOITUMUCS MIPSMBIMHU.

Pemare 3amaun Ha HaxOXKIACHHE TEOMETPUYECKUX BEIHMYMH TIO0 O00pa3laMm WiIH
aNropuT™MaM, NPUMEHSSE W3BECTHBIE AHAIMTHUYECKHUE METOJbl MPH PELIEHWHU CTaHJIAPTHBIX
MaTeMaTUYECKUX 3a/lad Ha BBIUMCICHUE YTJIOB MEXKIY CKPEIIUBAIOITUMUCS MPSMBIMHU, MEXITY
MPSIMOM M TNIOCKOCTBIO, MEXK/TY TUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Brrancnsats 00bEMBI U TIJIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MPU3Ma, MUpaMUIa) C
npuMeHeHHeM (OpMYJ; BBIUUCISITH COOTHOIICHUS MEXIy IUIOMAASMH IOBEPXHOCTEH,
00BbEéMaMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TMOHATUSIMH: CHUMMETPUsT B TPOCTPAHCTBE;, IIEHTP, OCh M IIJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Brekatb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpUUYECKHX (pUrypax, mpeaCcTaBICHHYIO Ha YepPTeKaxX U PUCYHKaX.
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[lpuMeHsATh TeoMeTpUYecKHe (akThl JJIsl PEUICHUS CTEPEOMETPUYECKUX 3ajad,
NPE/OIarafoIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCIOBUS NMPUMEHEHHs 3aJaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUUCCKHX 3a/1a.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPONE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'E€OMETPUHU B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATH PEAlbHBIC CHTYaIllUH H
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYECKH
c(hOpMyJIUPOBAHHON TPOOIEMBI, MOJICIUPOBATH PEAbHBIC CUTYalldd Ha S3bIKE TCOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIU C HCIOJIb30BAHUEM TCOMETPUYCCKUX TOHSATHH U TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUICCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIMHpUYECKast MOBEPXHOCTb, oOpazymoiue
WIMHIPUYECKON MOBEPXHOCTH; IIHIIMHIP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIolue KOHHUECKON
MOBEPXHOCTH, KOHYC; ChepruiecKas HOBEPXHOCTb.

PacrioznaBats Tena BpameHus (IIHHAP, KOHYC, cdepa u map).

OOBSCHATH CIIOCOOBI MOJTyUEHUs TEJ BpaIllCHUS.

KnaccudunupoBaTs B3aUMHOE pacnoioskeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTa, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Breruncnsate 00BEMBI U TUIOIMIAIU TOBEPXHOCTEH TeN BpaIlleHUS, TEOMETPUUYECKUX TEN C
npUMEeHEeHHEeM (hOpMYII.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHHMK, BIUCAHHBIM B cepy W OMNHMCAHHBII OKOJO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK UJTH TEJIO BPAIICHHUS.

BbIYHCIsATh COOTHOIICHHUS] MEXAY IUIOMIA[IIMU TOBEPXHOCTEH M 00BEMaMU MOJOOHBIX
Ted.

N3o06paxarh u3yyaemble (UIYphl OT PYKM M C HPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
HHCTPYMEHTOB.

BhINONMHATE (BRIHOCHBIC) TIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYpP: BUJ
CBEpXy, COOKY, CHU3Y; CTPOUTH CEYCHHsI TEJ BPAIICHHUSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BBIBATH UHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoOMeTpUUYECKUX UTypax, MPeACTaBIEHHYIO Ha YepTexaxX U pUCyHKax.

OrnepupoBaTh NOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BrINoaHATE ACHCTBUSA CIO0KEHUSI BEKTOPOB, BHIYMTAHUS BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YKCIO0, OOBICHATH, KAKUMHU CBOMCTBAMU OHM 00JIaJJatoT.

[IpuMeHATh MpaBUIIO MapaJuIeNICNIIE A,

OnepupoBaTh MOHATUSMHU: JACKAPTOBBI KOOPAUHATHI B IMPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJl MEXKIYy BEKTOPaMH, CKaIspPHOE
MMPOU3BCACHUEC BEKTOPOB, KOJINIMHCAPHBIC 1 KOMILIIAHAPHBIC BEKTOPHI.

HaXOJII/ITI) CYMMY BEKTOPOB U IMPOU3BCIACHUC BEKTOpPA HA YUCIIO, YIOJI MEXKAY BEKTOpaMH,
CKaJIIPHOE MPOU3BEAECHUE, PACKIIAIbIBATH BEKTOP MO JIBYM HEKOJJTMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT.
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[lpuMeHATh TeoMeTpuYecKhe (akThl JJIs PEUICHUS CTePEOMETPUYECKUX —3alad,
nmpeamnojgararomux HECKOJIbKO IMaroB pCIICHHA, C€CJIN YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

Permate mpocTeiiiime reoMeTpuIecKue 3a1aql Ha MPUMEHCHNUE BEKTOPHO-KOOPANHATHOTO
MeTo/a.

Pemrate 3amauum Ha [J0Ka3aTeIbCTBO MAaTEMATHUYECKHMX OTHOIICHUH M HAXOXKICHHE
TCOMCTPHUICCKUX BCJIWYHH I10 06pa3uaM WKW aJIropuT™MaM, MpuUMCEHAA U3BCCTHBIC MCTOABI IPU
pEIICHUH CTaHIAPTHBIX MATEMaTUYCCKUX 3a71a4.

[IpuMeHATh TMPOCTEHIINEe MPOrpaMMHBIC CPEACTBA M 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUCCKUX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE U IKHU3HH,
pacro3HaBaTh MPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

[IpuMeHATh TMOJyYeHHbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEATbHBIC CHTYaIllUH H
MNPUMCHATH HN3YYCHHBIC IIOHATUSA B mpounecce IIONCKa peuicHuA MaTEMAaTUYCCKU
chopMyIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATH pEATbHBIE CUTyallMd Ha SI3BIKE T'C€OMETPHH,
UCCIIeI0BaTh MMOCTPOCHHBIC MOJENIN C HMCIOJIb30BAHHEM TCOMETPHUYCCKHMX TOHITHH M TEOpeM,
ammapara anreOpbl; perarh MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHUEM M€OMETPUIECKUX
BCJIIMYHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Ne HaumeHoBaHue pa3iesioB H TeM KouL1ecTBo dueKkTpoHHbIE (LM pPOBbLIE)
n/n NMPoOrpaMmblI o0pa3oBaTejbHbIE PeCYpPChI
4acoB
bubmuoreka [JOK
! Baenenne B crepeomeTpHio 10 https://m.edso0.ru/1c209e37
2 E}E’(;)I(f;;if;ocﬁ(g;gﬂianocm 12 bubmorexa [IOK
‘ . https://m.edsoo.ru/1c209e37
MPAMBIX U IMJIOCKOCTCHU
3 [lepnieHAMKYIAPHOCTD NPSIMBIX U 12 bubnuotexa [JOK
IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
4 Vsl MeXay NPsSMBIMU U 10 bubnuorexa [JOK
IJIOCKOCTSIMH https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
> MuororpartmKi 1 https://m.edsoo.ru/1c209e37
" bubnuorexa [JOK
6 OOBEMBI MHOTOTPAHHUKOR ¥ https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHUE: ceueHus, pacCTOSHUSA 4 bubnuorexa [JOK
U YIIIBI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KUIIACC

Ne HaumenoBanue pa3jaesioB Kouli1ecTBo JuaexkTpoHHbIe (HU(PpOBHIE)
n/n H TeM MPOrpaMmbl o0pa3oBaTe/ibHbIE PeCYpPChI
4acoB
bubnmoreka [JOK
! Tena Bpatenns 12 https://m.edsc%g.ru/10209e37
N bu6mmoreka [JOK
2 OOBEMEI Ten ° https://m.edso0.ru/1c209e37
3 BekTopbl 1 KOOpAMHATHI B 10 bubmuoreka [JOK
IPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEHHE, 0600IICHHE, 7 bu6mmoreka [JOK
CHCTEMATH3AIMs 3HAHWH https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB 34

[10 ITPOTPAMME
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