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MNOACHUTEJIBHAS 3AIINCKA

Pabouas nmporpamma yuebHoro Kypcea «l'eomerpusi» 6a30BOTro ypoBHs sl oOy4arormmxcs 11
KJ1accoB pa3paboTana Ha ocHOBe DesiepalibHOT0 TOCYJapCTBEHHOTO 00pa30BaTeIbLHOrO CTaHAapTa
CpeaHero o0miero 0opa3oBaHus, C y46TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUA, TPEIBIBISEMBIX K
MaTeMaTH4eCcKoMy 00pa30BaHUIO, U TPAAUILIUNA POCCUIICKOTro 0Opa3oBanus. Peanuzarus
POrpaMMbl 00ECTICYNBACT OBIIAJICHUE KITFOUEBBIMH KOMITETEHITUSIMU, COCTABIISIOIIUMU OCHOBY IS
CaMOpa3BUTHUS U HENIPEPBHIBHOTO 00pa30BaHMsl, LIETOCTHOCTh OOIIEKYIBTYPHOTO, TIMYHOCTHOTO U
MO3HABATEJIBHOTO PA3BUTHS JIMYHOCTH O0YHAIOIITUXCS.

HEJAW U3YUEHUSA YYEBHOI'O KYPCA

BakHoCTh yueOHOro Kypca reOMETPHH Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus
00yCIIOBJICHA TPAKTUIECKON 3HAYMMOCTBI0 METANIPEIMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB
00yYeHHUs TCOMETPHH B HAIIPABJICHUHU JIMYHOCTHOTO PA3BUTHsI 00YYarOIIMXCsl, POPMUPOBAHUS
(GYHKITMOHATHFHOW MAaTEMATHYECKON TPAMOTHOCTH, U3YUICHUS JPYTUX YICOHBIX AUCIIHILTUH.
Pa3Butue y 00y4aronuxcs MpaBUIbHBIX MPEJACTABICHUH O CYIIIHOCTH U MPOUCXOXKICHUN
TEOMETPHYSCKHUX a0CTPAKIUI, COOTHOIICHUN PEATLHOTO U UCATLHOTO, XapaKTepe OTPaKECHUS
MaTeMaTHYECKOW HAYKOH SIBJICHUI U TIPOIIECCOB PEaIbHOT'O MUPA, MECTE TEOMETPUH B CUCTEME
HAYK ¥ POJIM MAaTEeMAaTUYECKOTO MOJICIMPOBAHUS B HAYyYHOM ITO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET
(GOpMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS YUAIIUXCS, @ TAKIKE KAUECTB MBIIUICHUS, HEOOXOJMMBIX
JUISL QIaNTalliid B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sSBISCTCS OJHUM U3 0a30BBIX MIPEIMETOB Ha YPOBHE CPEIHEr0 00IIIEro
o0Opa3oBaHUs, TaK Kak 00eCrieurBaeT BO3MOKHOCTh U3yUCHUS KaK TUCITUTUINH €CTECTBCHHO-
HAYYHOU HAINPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jloruveckoe MbIIUIeHHUE, POPMUPYEMOE MPU U3yUECHUU 00YUJAIONTUMHUCS MOHSTHIHBIX OCHOB
TCOMETPUH U TIOCTPOCHHH IICTIOYKH JIOTHYECKUX YTBEPIKIACHUHN B XOJI€ PEIICHUS T€OMETPUICCKUX
3a/1a4, YMCHHE BBIJBUTATH U OIMPOBEPraTh TMIIOTE3bI HEMOCPEICTBEHHO HCIIONIB3YIOTCSI IPU
peIlIeHnH 3a7]a4 eCTECTBEHHO-HAYYHOTO 1IMKJIA, B YACTHOCTHU U3 Kypca (DU3HKH.

YMeHue OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYMIECTBEHHYIO POJIb BO BCEX 001aCTIX
NEeSTENIbHOCTH uenoBeka. OpHueHTalrs YeI0BeKa BO BpEMEHH U MMPOCTPAHCTBE — HEOOX0IMMOe
YCIIOBHE €T0 COITUATBHOTO OBITHS, OopMa OTPAKEHUS OKPYKAFOIIETO MUPA, YCIOBHE YCIICIITHOTO
MO3HAHUS U aKTUBHOTO MPeoOpazoBanus AecTBUTENbHOCTU. OniepupoBaHre MPOCTPAHCTBEHHBIMH
oOpa3amMu 00bEIUHSET Pa3HbIC BUIBI yUCOHON U TPYIOBOM JIEATSIILHOCTH, SBIISCTCS OJTHUM W3
npohecCHOHANBFHO BaKHBIX Ka4eCTB, MOITOMY aKTyalbHa 3a/1a4a (OPMHUPOBAHUS Y 00YyUAIOIIUXCS
MIPOCTPAHCTBEHHOTO MBIIIUICHHUS KaK Pa3HOBUIHOCTH O0Pa3HOT'O MBINIJICHHSI — CYIIECTBEHHOTO
KOMITOHEHTa B TIOJIFOTOBKE K MPAKTHYECKON JAEITeIbHOCTH IO MHOTUM HampaBIeHUSIM.

[{enb ocBOeHMsI TporpaMMbl yueOHoro Kypca «I'eomeTpus» Ha 6a30BOM ypOBHE O0yUEHUS —
o011eo0pa3oBaTeabHOE U OOIIEKYIBTYPHOE pa3BUTHE 00yUaloIUXcs Yepe3 oO0ecrneyeHme
BO3MOXKHOCTH MPUOOPETCHUS U UCTIOIH30BAHUS CHCTEMATUICCKIX TEOMETPHUSCKUX 3HAHUH U
JIeNCcTBUH, crieu(UIHBIX T€OMETPUH, BO3MOXXHOCTH YCIIEITHOTO MTPOJOKEHUS 00pa30BaHus 10
CIICIIHATEHOCTSIM, HE CBSI3aHHBIM C IMPUKJIAHBIM HCIIOIh30BaHHEM I€OMETPHH.

[TporpaMmma o reoMeTpun Ha 6a30BOM ypOBHE MpeAHA3HAUCHA I 00YJAIOIINUXCS CpeaHEeH
IIKOJTBI, HE UCTIBITHIBABIINX 3HAYHTEIHHBIX 3aTPYHCHUI HAa YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBanus. Takum 06pa3zom, oOydaromuecs Ha 6a30BOM YPOBHE JIOJKHBI OCBOUTH 00IIHE
MaTeMaTHYECKUe YMEHHUS, CBSI3aHHBIC CO CIICIIU(PUKON reOMETPUU H HEOOXOIUMBIC JUIS )KU3HU B
coBpeMeHHOM ob1ecTBe. KpoMe 3Toro, oHu UMEIOT BO3MOKHOCTh H3YYUTh TEOMETPHIO Ooiee
NIyOOKO, €CITU B TAJIbHEHIIIEM BO3HUKHET HEOOXOJUMOCTh B TCOMETPUUYCCKUX 3HAHHSX B
npohecCHOHATBEHOM NeSTeLHOCTH.

JlocTrkeHue eI OCBOCHHSI IPOTPaMMBI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIONTUX
3anad. [IpuoputeTHRIMU 3aauaMu OCBOeHUS Kypca «I eomeTpum» Ha 6a30BoM ypoBHe B 11
KJ1accax SIBJISTFOTCSL:

e (opmupoBaHUE MPEJCTABICHUS O TECOMETPHH KaK YaCTH MUPOBOM KYJbTYpbl H OCO3HAHHE

e€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;



e (opMupoBaHHE MPEJCTABICHUS O MHOTOTPAaHHHUKAX M TEJIaxX BPAIIEHUS KaK O BXKHEHIINX
MaTeMaTHYECKUX MOJIEJISAX, TO3BOJISAIONIMX ONKMCHIBATh U U3y4YaTh Pa3HbIC SIBJICHUS
OKpYXaroIlero MUpa;

e (opMupoBaHHE yMEHUS PACIIO3HABATh HA YEPTEkKAaX, MOJICISIX U B PEaIbHOM MHpPE
MHOTOTPaHHUKH U T€Jla BpallCHMUS,;

® OBJIQJICHUE METOJIAaMH PEIEeHU 3a/1a4 Ha IIOCTPOCHUS Ha N300paskeHHSIX
IPOCTPaHCTBEHHBIX (pUryp;

e (opMupoBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU IOHATHSAMH O MHOTOTPAaHHUKAX U
TeJax BpallleHUsI U UX OCHOBHBIMM CBOMCTBaMU;

® OBJIAQJICHUE ANITOPUTMAMHU PELICHUS OCHOBHBIX TUIIOB 33/1a4; (OPMUPOBAHUE YMEHHUS
IPOBOJUTH HECIIOKHBIE JJ0KA3aTEIIbHBIE PACCYKIECHUS B X0JI€ PEIICHUS
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 ¢ IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHUE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromuxcs,
II03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBIIIUIEHUS;

e (opmupoBaHue QYyHKIMOHAIBLHON T'PAMOTHOCTH, PEIEBAHTHON T€OMETPUU: YMEHUE
pacro3HaBaTh MPOSBICHUS T€OMETPHUECKUX OHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B
peabHbIX KU3HEHHBIX CUTYaLUsAX U IPU U3YYEHUH JAPYTHX YUeOHBIX IIPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEN, (POPMYJINPOBATh UX HA A3BIKE
reOMETPHUH U CO3/1aBaTh FEOMETPUUECKUE MOJAEIH, IPUMEHATh OCBOCHHBIN
reOMETPUUYECKU anmnapar AJis pelieHus IPaKTUKO-OpUEHTUPOBAHHBIX 3a/1a4,
UHTEPIPETUPOBATH U OLIEHUBATH IOJTY4YE€HHBIE PE3yJIbTAThI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCS BKIOYEHHE B KYpC CTEPEOMETPUH B
HayaJjle ero U3y4eHus 3aay, pelaeMbIX Ha ypOBHE MHTYUTUBHOTO IIO3HAHUS, U ONIpeIeIEHHBIM
00pa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
IPOCTPAHCTBEHHOI'O MBILICHHSI, CTUMYJIUPYET IPOTEeKaHUE HHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET
K JaJbHEHIIEMY U3YyYECHHIO IIPEIMETA.

[Tpeanourenue oTnAETCS HATIISAAHO-KOHCTPYKTUBHOMY METO/Y 00Yy4€eHUs, TO €CTh
TEOPETUUECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YyBCTBEHHOCTh IIPEIMETHO-TTPAKTHUYECKON
JEeATENBHOCTH. Pa3BuTHE IPOCTPAaHCTBEHHBIX NIPEICTABICHUN Yy YUaIlUXCS B Kypce CTEpEOMETPUU
IIPOBOAMTCS 3a CUET pelIeHU 3a/1a4 Ha CO3aHHe IPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4 Ha
OINepHPOBAHUE MPOCTPAHCTBEHHBIMU 00pa3amu. Co3nanue o6pa3a MPOBOAUTCS C OMOPOM Ha
HarJsJHOCTh, @ ONIEPUPOBaHUE 00PA30M — B YCIOBUSAX OTBJICUEHUS OT HATJISAHOCTH, MBICIEHHOTO
W3MEHEHUS €r0 UCXOJHOTO COAEPKaHUS.

OcHoBHbIE cofiepkaTenbHble TUHUU Kypca «['eomerpun» B 10—11 xnaccax:
«MHororpanHukn», «IIpsiMble 1 IIIOCKOCTH B IPOCTpaHCcTBeY, «Tena BpameHus», «BekTopsl u
KOOpJMHATHI B IPOCTPAaHCTBEY. POPMUPOBAHUE JIOTUUECKUX YMEHUHN pacipeiensieTcs He TOIbKO
0 COJIepXKATEIbHBIM JJMHHUSM, HO U 110 ToJlaM 00y4eHHsI Ha YPOBHE CPEAHET0 O0IIEero
oOpazoBaHus.

Copneprxanue 00pa3oBaHusi, COOTBETCTBYIOIIEE MPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
paboueii mporpaMMbl, pacipeeIEHHBIM 110 To1aM 00y4YeHHUs, CTPYKTYPHUPOBAHO TAKUM 00pa3oM,
4TOOBI OBJIAZICHHE T€OMETPUUECKUMHU MTOHATUSMH U HABBIKAMHU OCYIIECTBIISIOCH MTOCIIEI0BATEIbHO
U TIOCTYNAaTeIbHO, C COOIOIEHNEM TPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS
BKJTIOYAJIMCh B OOIIYIO CHCTEMY IT'€OMETPUUECKUX MPECTaBICHUN 00yYaromuxcs, pacupsist 1
yriyouisist €, 00pasysi MpOYHBIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha usyuyenue reomerpun otBoautcs 1 yac B Henenmto B 11 kiacce.
COJAEPKAHUE YYEBHOI'O KYPCA
11 KUIIACC
Tesa BpanieHus
[{umHApryYecKas MOBEPXHOCTh, 00pa3yolie HMINHIPUIECKON TOBEPXHOCTH, OCh
LWINHAPUYECKOH oBepxHOCTU. [{uanHap: ocHOBaHUs U OOKOBas MOBEPXHOCTh, 00pa3yomas 1
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.



Konunueckas moBepXHOCTb, 00pa3yolie KOHUYECKOM MOBEPXHOCTH, OCh U BEpIINHA
KOHHUEeCKOoW oBepxHocTH. KoHyc: ocHOBaHME U BepIinHa, 00pa3yromas U 0Ch; IUIOIaab OOKOBOM
Y TIOJTHOW TTIOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIInue U BHICOTa; OCHOBAHUS 1 OOKOBas
HOBEPXHOCTb.

Cdepa u map: LeHTp, paanyc, TuaMeTp; IUIoLIaab MOBepXHOCTU cdepbl. Bzaumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3006paxenue Ten BpalleH s Ha INIOCKOCTH. Pa3BEpTka HUIMHApa U KOHYCa.

KomOuHnarmu Ten BpalieHus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, OTIMCAHHBIN OKOJIO chephl;
cdepa, BliMcaHHasi B MHOTOTPAHHUK, UJTU TEJIO BPAIlICHUS.

[Tonsitrie 06 06bEMe. OCHOBHEIE CBOMCTBA 00BEMOB Ten. Teopema 06 00bEMe
MPsIMOYTOJIBHOTO Napajuiesienunena u cieAactsus u3 He€. O0bEM HnIMHapa, Konyca. O0bEM mapa
Y TUTOIIATb CEpBHI.

[Tono6usle Tena B mpoctpancTBe. COOTHOLIECHUS MEXKIY TUIOLIAISIMU TOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

Ceuenus numHApa (MapasiesbHO U MEPHEHAUKYIISIPHO OCH), CEYeHHsI KOHyCca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPILIUHY ), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha niockoctu U B npoctpaHcTBe. ClI0)KEHHE U BBIUNTAHUE BEKTOPOB. ¥ MHOYKEHUE
BEKTOpa Ha uncio. PaznoskeHue BekTopa mo TpéM HeKOMILIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3agay, CBA3aHHbIX ¢ IPUMEHEHUEM IIPABUJI ACUCTBUN C BEKTOPaMHU.
[TpstmoyronbHas cucTeMa KoopAuHAT B ipocTpancTBe. Koopaunate! BekTopa. [Ipocreiinime 3ana4un
B KOOpJMHATaxX. YToJl MexX]ly BekTopamu. CKajasipHOEe NPOU3BEICHIE BEKTOPOB. Briunciienue yrios
MEXy MPSMBIMH U MI0CKOCTAMU. KOOpAHHATHO-BEKTOPHBIA METO] IIPU PELICHUH
F€OMETPUUECKUX 3ajau.



IHIJTAHUPYEMBIE PE3YJIbTATHBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yIbTaThl OCBOCHHS MPOTrpaMMbl yueOHOro mpeamMera «MaTeMaTHKa
XapaKTEepPU3yOTCs:

I'paxknanckoe BocniuTanue:

c(OPMHPOBAHHOCTHIO TPAXKJAHCKOHN MO3UIIUH 00YyJaIONIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTI'O YJIeHa POCCUKMCKOI0 OOIIECTBA, IPEICTABICHHUEM O MATEMAaTUYECKUX OCHOBAX
(GYHKIIMOHUPOBAHHUSI PA3JIMYHBIX CTPYKTYP, SBICHHM, IPOLEAYP IPAKIAHCKOTO 00IIecTBa
(BBIOOPBI, OTIPOCHI U TIP.), yMEHUEM B3aMO/JICHICTBOBATH C COLIMAIbHBIMU HHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BocIMTaAHUE:

c(OPMHPOBAHHOCTHIO POCCUIMCKOM IPa)1aHCKOW UACHTUYHOCTH, YBAKEHUS K MPOLLIOMY
Y HACTOSIIIEMY POCCUMCKON MaTEMaTUKH, LICHHOCTHBIM OTHOLIEHUEM K TOCTHKEHUSM
POCCHUICKMX MATEMATUKOB U POCCUKMCKON MAaTEMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JYXOBHBIX IEHHOCTEW POCCUICKOT0 Hapoia; chOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, 3THYECKOTO IOBEICHHUS], CBI3aHHOIO C MPAKTHYECKUM IIPUMEHEHUEM
JOCTH>KEHUI HAYKHU U IEATEIIbHOCThIO YUYEHOT0; OCO3HAHUEM JIMYHOI'O BKJIA/1a B IOCTPOCHUE
YCTOWYIMBOTO Oy TIyIIEro.

JcTeTH4YeCKoe BOCIIUTAHME:

ACTETUYECKUM OTHOILIEHUEM K MHUPY, BKIIIOYAsi 3CTETUKY MAaTEMaTHUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHU, PACCyKIECHUI; BOCIPUUMUHUBOCTHIO K
MaTE€MaTUYECKUM ACIEKTaM Pa3jIn4HbIX BUJOB UCKYCCTBA.

Du3uyecKoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHS IPUMEHAITh MaTEMAaTUYECKUE 3HAHUSI B MHTEpecax
3JI0pOBOTO M 0€30MacHOro 00pasa *KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
(3mopoBoe nuTaHue, cOaJaHCUPOBAHHBIA PEKUM 3aHATUHN U OT/AbIXA, PETYJIsipHas pu3ndeckas
AKTUBHOCTH); PU3UUYECKOTO COBEPIICHCTBOBAHMUSI, IIPH 3aHATHIX CIOPTUBHO-03/I0POBUTEIBHOM
JIEATEIBHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYly, OCO3HAHUEM LIEHHOCTH TPYAOII00MS; HHTEPECOM K Pa3IMuHbIM
cdepam npodeccruoHaIbHON 1eATeIbHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPUI0KESHHUSIMH,
YMEHHEM COBEpIIaTh OCO3ZHAHHBIN BHIOOP Oy Myiel npodeccun u peatn30BbIBaTh COOCTBEHHBIE
YKU3HEHHBIE TJIaHbl; TOTOBHOCTHIO U CIOCOOHOCTBIO K MAaTEMaTHUECKOMY 00pa30BaHUIO U
€aM000pa30BaHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYacTHIO B
PEILICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIEHHOCTH.

JIK0JIOTHYECKOe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYIBTYPhI, TOHUMaHUEM BIIHSIHHS COI[UAIBHO-
SKOHOMHYECKHX IPOLECCOB HA COCTOSHHUE MPUPOJTHON U COLMAIBHON CPe/Ibl, OCOZHAHUEM
I100aTFHOTO XapaKTepa IKOIOTUYECKUX MPOOIeM; OpUEeHTAlMEH Ha IPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUH JUJIs perieHust 3a/1a4 B 00JIaCTH OKPYKaroIIel cpelibl, IIIaHUPOBaAHUS
MOCTYTIKOB ¥ OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN JUIsI OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MPAKTHUKH, TOHUMAaHUEM MAaTeMaTHYEeCKON HAYKH KaK cepbl
YeJIOBEUECKOU NeATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHS IUBUIIM3ALIUY;
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTHKH U MaTEMaTUYECKON KyJIbTYpPOM KaK CPEICTBOM MO3HAHUS
MHPA; TOTOBHOCTBIO OCYILECTBIIATH IPOECKTHYIO U UCCIEN0BATENBCKYIO AEATEIIBHOCTD
WHJIUBUIyAIHHO U B TPYIIIIE.



METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHUS IIPOTpaMMBbI yaeOHOTO mpeaMera «MareMaTHKa
XapaKTEPU3YIOTCS OBJIAJICHUEM YHUBEPCATBHBIMUA HO3HABAMEIbHBIMU OeliCIEUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUBHBIMU OeUCMBUAMU, YHUBEPCATbHbIMU Pe2YIAMUSHbIMU
oelicmseusmu.

1) Vuusepcanvhvie nosnasamenwvhole oelicmaus, 0becneuusarom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECCO8 00YUAOWUXCSL (0C80eHUe MEMOO08 NOZHAHUSL OKPYHCAIOUe20 Mupa,
npuUMeHeHUe 102ULEeCKUX, UCCIe008aAmMeNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3zoBble Jjornuyeckue aeiicTBu:

BBISIBIIATH M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKA MaTeMaTHUECKUX OOBEKTOB,
HOHATHUH, OTHOIIEHUH MEXy HOHATUAMU; (POPMYyITUPOBaATh ONPEAEICHUS IOHATHIA;
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIIMHA, OCHOBAHUS 151 00001IIeHUS
Y CPaBHEHUs, KPUTEPUU IIPOBOJAUMOTIO AHAIU3A;

BOCIIPUHUMATh, (HOPMYJIUPOBATh U MPEe0OPa30BbIBATE CYXIECHUS: YTBEPAUTEIbHbBIC U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00INE; YCIOBHBIC;

BBISIBJISITH MATEMaTUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUHs B (paKTax,
JTAHHBIX, HAOJIIOJICHUSIX U YTBEPXKIACHUSX; MpeAaraTh KpUTEpUH JUIsl BBIIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JlenaTh BbIBOJIBI C UCIIOJIb30BaHUEM 3aKOHOB JIOTHKH, 1€TyKTUBHBIX U UHIYKTHUBHBIX
YMO3aKIH4YCHUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSATENIBHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPXKACHHUH (IpsMble
¥ OT IPOTUBHOI0), BEICTPAaUBaTh apryMEHTALUIO0, IPUBOAUTDH IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/IEHUS U BBIBOIbI;

BBIOMPATh CIIOCO0 pereHus yueOHoH 3a1aun (CpaBHUBATh HECKOJIbKO BAPHAHTOB
pemieHusi, BEIOMpaTs HanOoJee MOIXOAAIINHA ¢ YYETOM CaMOCTOSTEIBHO BBIACICHHBIX
KPUTEPHEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHU:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BAaTEIbCKIII MHCTPYMEHT IO3HAHMUS,
(bopMyIMpOBaTH BONPOCH], PUKCUPYIOIIKE TPOTUBOPEUHUE, TPOOIEMy, YCTaHABIUBATh
HMCKOMOE U JaHHOe, (GOpMUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO TTO3HUIIHIO,
MHEHHUE;

IIPOBOAMTDH CAMOCTOSITENIBHO CINIAHUPOBAHHBIN dKCIIEPUMEHT, UCCIIEJOBAHUE T10
YCTAHOBJICHHIO OCOOEHHOCTEN MaTeMaTH4eckoro o0beKTa, sIBIeHUs, Ipolecca,
BBISIBIICHHIO 3aBUCUMOCTEN MCKOY 06’I)CKTaMI/I, ABJICHUSAMHU, ITPOLECCAMU;
CaMOCTOSTENIbHO (hOPMYJIUPOBATH 000OIIEHHS 1 BBIBOJIBI I10 PE3YJIbTaTaM
NpOBEIEHHOI0 HAOII0IEHUS, CCIIE0BAHMS, OLIEHUBATh JOCTOBEPHOCTH MOJTyUYEHHBIX
pe3yNbTaToB, BHIBOAOB U 0000IIEHHII;

IMPOTrHO3UPOBATH BO3MOKHOC Pa3BUTUC IMMPOILECCA, a TAKIKEC BbIIBUTATh ITPEAIIOJIOKCHUA
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBJIATH I[erI/IHI/ITI)I I/IH(bOpMaIII/II/I, JaHHBIX, HGO6XO)II/IMBIX AJI1 OTBETA Ha BOIIPOC U
JUISl pEILICHNUS 3a1a4H;

BBIOMPATh MH(OPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATH,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH NH(POPMAIUIO PA3IMYHBIX BUAOB U HOpM
IIPEJICTaBICHHUS],

CTPYKTYPHUPOBATh HH(POPMAIHIO, IPEJICTABIATE €€ B pa3IUUHBIX OpMax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAJEKHOCTh UHPOPMALIMH 110 CAMOCTOATEIBHO C(HOPMYITHPOBAHHBIM
KPUTEPUIM.



2) VHusepcanvbrvle KOMMYHUKAMUBHbBIE Oelicmelst, 00ecneuusaom chopmuposaHHocms
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oo0menue:

BOCIPUHUMATH U POPMYIUPOBATH CYKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU
oOLIeHMsI; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U
IMCbMEHHBIX TEKCTAX, 1aBaTh IOSICHEHHUS 10 X0y PEIIECHUs 3a/1a4l, KOMMEHTHUPOBATh
MOJTyYEHHBIH pe3yJIbTaT;

B X0JIe 00CYX/I€HUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYKAaeMOM TeMbl, IPOOIEMBI,
pelaeMoii 3a1a4m, BbICKA3bIBATh UJIEH, HALIEIIEHHbIE HAa IOMCK PELICHMUS;
COTIOCTABJISITh CBOU CYXJICHHUS C CYXKICHUSIMH JIPYTHX YYaCTHUKOB JHAaJora,
0o0OHapy’KUBaTh pa3jIMyle U CXOJICTBO MO3HIINIA; B KOPPEKTHOH hopme GpopMynupoBaTh
pa3Horjacusi, CBOM BO3PAKEHUS;

MPEJICTaBIISTh PE3YNbTAThl PEIICHUS 33a/Ja4l, SKCIIEPUMEHTA, UCCIIEA0BaHNUs, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOPMAT BBICTYIUIEHUS C YUETOM 3aJ]1a4 PE3EHTALUU U
0COOCHHOCTEH ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUyJIbHON PaOOTHI
IIPU PEIIeHUU YUYeOHbIX 3a/1a4; IPUHUMATh 11eJTb COBMECTHOM J1eATeIbHOCTH,
IUTAHUPOBATH OPTraHU3aIMI0 COBMECTHON pabOThI, pacpeIeliATh BUIbI paboT,
JIOTOBApUBATHCA, 0OCYKIaTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHS
HECKOJILKHX JIIOJICH;

y4acTBOBATh B TPYIIIOBLIX (hopMax padoThI (00CyKIeHUsI, 0OOMEH MHEHHM, «MO3TOBBIE
HITYPMBD» U UHBIE); BBIOJIHATH CBOIO YaCTh padOThI U KOOPIMHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU WICHAMH KOMaH/Ibl;, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOLIUI
MPOIYKT [0 KPUTEPHUSIM, CHOPMYITMPOBAHHBIM YUaCTHUKAMU B3aMMOCHCTBHSL.

3) YVuusepcanvnvie pecynamuensie oeiicmeaust, obecneuugarom Gopmuposanue cCmvlcio8blx
YCmaHOB60K U JHCUSHEHHbIX HABLIKOB IUYHOCNIU.
Camoopranusauus:

COCTaBJIATh IUIaH, AJITOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIOCO0 pelIeHus ¢ y4éToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4€TOM HOBOM MHQOpMAIIUH.

CaMOKOHTpPOJIb:

BJIaJICTh HaBbIKaMU MTO3HABATENIbHOM pe(PIESKCUHN KaK OCO3HAHUS COBEPIIAEMBIX
JNENCTBUI U MBICIIUTENbHBIX MIPOLIECCOB, UX PE3YIbTATOB; BIaJAETh CIOCOOaMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PELICHUS] MaTeMaTHYECKON
3a/1a4i;

NpeBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYTb IIPH PEIIEHUH 3ajaul, BHOCUTh
KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX O0OCTOSITENLCTB, JaHHbIX, HallIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENU U YCIOBHUIM, OOBSICHATH MPUYHUHBI
JOCTHKEHUS WM HETOCTHIKEHUS PE3YyJIbTaTOB JAEATENIbHOCTH, HAaXOAUTh OIINOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIbTATHI
11 KJIACC
OnepupoBaTh MOHATUSAMH: HWIMHPUYECKas MOBEPXHOCTh, 00pa3yromue
TMHAPUYECKON TOBEPXHOCTH; IIFITMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yonie KOHHIEeCKOH
MOBEPXHOCTH, KOHYC; chepruuecKas IOBEPXHOCTb.
Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa u map).
OOBACHATH CITOCOOBI MOTyYSHHS TEJI BPALICHHUS.



KnaccudumupoBars B3auMHOE pacmiofiokeHHE cPephl U TIIOCKOCTH.

OrniepupoBaTh NOHIATUSMU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BHICOTA CErMEHTA;
1IapOBOM CJIOM, OCHOBaHUE IIAPOBOTO CJI0A, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Boerancnsats 00BEMBI U TUIONIAU TTOBEPXHOCTEH TE BPAIICHHSI, TEOMETPUUSCKUX TEII C
pUMeHEeHHEeM (HOpMYyII.

OnepupoBarh MOHATUSMHI: MHOTOTPAHHUK, BIIMCAHHBIN B chepy U OMHMCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAS B MHOTOTPAHHUK UJTU TEJIO BPAIllCHHUS.

BrI4ucnsaTh COOTHOMIEHUS MEKIY TUIOMIAISIMU MTOBEPXHOCTEH U 00hEMaMH MOT00HBIX
TeJ.

N300paxarh u3ydaembie (PUTYPBI OT PYKH B C TPUMEHEHUEM TPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BrInonHATE (BBIHOCHBIC) TIOCKUE YEPTEIKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUsI TEJ BPALCHHUSI.

W3Bnekarh, MHTEPIPETUPOBATH U TPEOOPa30BHIBATh HH(POPMAIIHIO O TPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTYpax, MPEACTaBICHHYIO Ha YepTekKaxX U PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRBE.

BbINonHATE ACMCTBUS CI0KEHUS BEKTOPOB, BHIYMUTAHUSI BEKTOPOB U YMHOKEHHUSI BEKTOPA
Ha YUCJI0, OOBICHATH, KAKUMU CBOMCTBAMH OHH 00J1a/1af0T.

[IpuMeHsATh paBUIIO NapasuieenuIea.

OrniepupoBaTh NOHIATHAMU: JEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXK]Ly BEKTOPAMH, CKaJISIPHOE
MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUTAHAPHBIE BEKTOPHI.

Haxonutbs cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO0, YTOJI MEXI1Y BEKTOPaMHU,
CKJIIPHOE MPOU3BEACHUE, PACKIIAILIBATH BEKTOP IO JIBYM HEKOJITHHEAPHBIM BEKTOPAM.

3aiaBaTh IVIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTs reomeTpuueckue GakThl A PEHICHUS CTEPEOMETPUIECKUX 3a/1aY,
MPEANOJaralouX HECKOJIBKO 1Iar0B PELIEHUs, €CIIN YCIOBUS IPUMEHEHNUS 3a/1aHbl B IBHOU
dbopwme.

Pemwate nmpocreiiiive reoMeTpuyecKre 3aa4d Ha IPUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO
MeTOo/1a.

PemaTte 3a1aun Ha 10Ka3aTEIbCTBO MATEMATUYECKUX OTHOLIEHUN U HAXOXKICHUE
TEOMETPUUYECKHUX BEJIMYUH IO 00pa3iaM Wil aJIrOpUTMaM, IPUMEHSISI H3BECTHBIE METOJIBI TIPH
PELICHNH CTaHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumMeHsATh poCTeIMe MPOrpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MPU PEHIEHUU CTEPEOMETPUUYECKUX 3a/1a4.

[TpuBOANTH MpUMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U KU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOTy4YeHHbIE 3HAHUS HA MPAKTUKE: aHATM3UPOBATh PEAIbHBIC CUTYAI[UH 1
MIPUMEHSATH U3yUYEHHBIE TIOHITHS B IPOLIECCE MTOMCKA PEIICHUSI MAaTEMAaTUYECKH
chopMyITHpPOBAaHHOM MPOOJIEMBI, MOJICTUPOBAThH PEATbHBIEC CUTYAINH HA SI3bIKE TEOMETPHUH,
MCCJIE0BATh MOCTPOCHHBIE MOJEIIU C UCIIOIb30BAHUEM I€OMETPUUECKUX MMOHATUN U TEOPEM,
ammapara ajreOpbl; pemaTh MPakKTHIECKUE 3a/1a4H, CBI3aHHBIC C HAXOXKIEHUEM I€OMETPUUYECKIX
BEJIUYMH.



11 KJIACC

Kosun4vecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/iesioB U TeEM (undgposbie)
Ne i/mn Konrpoabnsie IIpakTuueckue
NMPOrpaMMblI Beero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Tena BpalteHust 12 bubmorexa HOK
patt https://m.edsoo.ru/1c209e37
bubnunoreka LIOK
2 O0né 5 1
PEMBLTE https://m.edsoo.ru/1c209e37
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 bubmorexa HOK
P pA poCTp https://m.edsoo.ru/1c209e37
4 [ToBTOpEHME, 0000IICHUE, 7 1 bu6nmorexa LIOK
CHCTEMAaTH3aLMsA 3HAHUI https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOT'PAMME
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