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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma ydeOHoro kypca «['eomerpusi» 0azoBoro ypoBHs it oOyuaromuxcs 10 —11 kmaccoB
pa3paboTana Ha ocHOBe DeepalibHOTO TOCYIapCTBEHHOIO 00pa30BaTEIbLHOIO CTaHAapTa CPEeIHEro 0oIero oopasoBaHus,
C Y4Y€TOM COBPEMEHHBIX MHPOBBIX TPEOOBAHMM, MPEABSIBISEMBIX K MAaT€MAaTHYECKOMY OOpa30BAHMIO, M TpPAJWLIUANA
poccuiickoro oOpa3oBaHus. Peanmuzanusi mnporpaMMbl  OOECTIEUYMBAET OBJAJCHHE KIIOUEBBIMH KOMIIETECHIIUSIMH,
COCTABJISIFOLIIMMH OCHOBY JIJISl CAMOPAa3BUTHS M HEIPEPBIBHOTO 00pa30BaHus, HEIOCTHOCTh OOIIEKYJIbTYPHOIO, TUYHOCTHOTO
Y TIO3HABATEJIbHOTO PAa3BUTHS JUYHOCTH 00YYarOIINXCS.

HEJIM U3YUEHNMA YUEBHOT'O KYPCA

BaxxHocTh y4yeOHOTro Kypca reéOMETpUU Ha ypOBHE CpelHEero oouiero oOpa3oBaHUs OOYCIIOBJIEHA MPAKTUYECKOU
3HaYMMOCTBIO METANPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB 00yUEHUS TEOMETPUU B HAIIPABJICHUHU JIMYHOCTHOTO Pa3BUTHS
oOyuaromuxcs, GopMUpOBaHUs PYHKIIMOHATBHON MATEMAaTUYECKOM IPaMOTHOCTH, U3YUEHHUS APYTUX YUECOHBIX JUCLIUILIUH.
Pa3Butne y oOydaromumxcsi MpaBWIbHBIX MPEACTABICHUN O CYUIHOCTU U MPOUCXOXKACHUH I'€OMETPUUYECKUX aOCTpaKIIMi,
COOTHOILIEHHH PEATIBHOTO U UJICATIbHOT0, XapaKTepe OTPAKEHU MaTEMAaTUUECKON HAYKOM SIBJIEHUH U TPOLIECCOB PEAIBHOTO
MHUpa, MECTE TEOMETPUU B CUCTEME HAYK M POJIM MAaTEMATHYECKOrO0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUU U B MPAKTUKE
CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOIO MHUPOBO33PEHHUS YHYAIMXCS, a TAK)KE KaueCTB MBIIUICHHS, HEOOXOAUMBIX IS
aJlanTalid B COBPEMEHHOM OOIIIECTRE.

I'eometpusi siBnsieTcss OOHUM M3 0a30BbIX MPEAMETOB HA YPOBHE CpEAHEro oOmiero oOpa3oBaHMs, Tak Kak
o0ecreynBaeT BO3MOKHOCTh U3yUEeHHSI KaK TUCLUUILINH €CTECTBEHHO-HAYYHOM HANpPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MblUieHHE, (opMupyeMoe MNpu U3YYEHUH OOYyYarOUUMUCA TOHATUWHBIX OCHOB T€OMETPUU U
IIOCTPOEHUMU LEMOYKM JIOTUYECKHUX YTBEPKIECHUNW B XOJE PELICHHS TEOMETPUYECKUX 3a7ad, YMEHHE BBIIBHIaTb U
OIPOBEPIaTh TMIIOTE3bI HEMOCPEACTBEHHO UCIIOJIB3YIOTCS MPU PELLICHUH 33/1a4 €CTECTBEHHO-HAy4YHOIO [IUKJIA, B YACTHOCTH
U3 Kypca (QU3MKH.

YMeHne OpUeHTUPOBAThCS B POCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIACTAX JIEATEIHHOCTH YeIOBEKa.
OpueHTanus yelnoBeKka BO BpEMEHH U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COLIMANIBHOTO ObITHS, (POpMa OTpakeHUs
OKpY>KaIoIlIer0 MHpa, YCIOBHE YCIIECUIHOTO MO3HAHUS U aKTMBHOIO MpeoOpa3zoBaHus AeiicTBUTeNbHOCTH. OnepupoBaHue
IPOCTPAHCTBEHHBIMU OOpa3zaMu OOBEIUHSET pa3Hble BHUJIbI YUYEOHOW U TPYAOBOM JESITEIBHOCTH, SIBISETCS OJHUM U3
po(ecCHOHANbHO BaXKHBIX KAYECTB, MOATOMY aKTyajbHa 3ajadya (GOopMUpOBaHUS y OOy4aroUIUXcsl MPOCTPAHCTBEHHOIO
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MBILUIEHHUS] KaK Pa3HOBUJHOCTU OOpPA3HOIO MBIIIJIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOJTIOTOBKE K MPaKTHUUYECKOM
JESATEIIBHOCTH 110 MHOTMM HAIIPABJICHUSIM.

Llens ocBoeHUs mporpaMMel yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00y4eHHsI — 00111€00pa30BaTeIbHOE
U OOILEKYJIbTYpPHOE pa3BUTHE OOydaroluXcs dYepe3 OOeCHedYeHHE BO3MOXKHOCTH HPUOOPETEHHS] W HCIIOJIb30BAHMS
CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAHUW M JACUCTBUU, CHEUU(DUYHBIX TEOMETPHH, BO3MOXKHOCTHU YCIEIIHOTO
IPOAODKEHUS 00pa30BaHUs MO CHEIHATBHOCTSM, HE CBSI3aHHBIM C MIPHUKIAIHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmma 1o reomeTpur Ha 0a30BOM YPOBHE MpeAHA3HAu€HA UIs OOYYalOUIMXCS CpPEAHEW IIKOJbI, He
UCIIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYIHEHUI HA YPOBHE OCHOBHOT'O 00111ero o0pazoBanus. Takum oOpa3zoM, oOydaromuecs
Ha 0a30BOM YPOBHE JOJDKHBI OCBOMTH OOIME MaTEMaTHUYECKHE YMEHHS, CBSI3aHHBIE CO CHEMU(PUKON TeOMETpHH H
HEOOXOMMbIE /IS KU3HU B COBpeMEHHOM oO01iecTBe. Kpome 3Toro, oHu UMeI0T BO3MOKHOCTh U3YYUTh TEOMETPHIO OoJjiee
ri1y00KO, €U B JallbHEHILIEM BOZHUKHET HEOOXOIMMOCTh B TEOMETPUUYECKUX 3HAHUSAX B IPO(ECCUOHATILHON e TEIbHOCTH.

JlocTuKeHHEe LA OCBOCHHS MPOrpaMMbl 00€CIIEUNBAETCS PEIIEHUEM COOTBETCTBYIOMIMX 3ajad. [IpuopureTHpIMU
3aJjayaMM OCBOEHHUs Kypca «l'eomeTpumn» Ha 6a30BoM ypoBHe B 10—11 knaccax sBisitoTCs:

— (dopMHpOBaHHE TPEJCTABICHUS O T€OMETPHM KaK 4aCTH MHUPOBOHN KYyJIbTYpPHl U OCO3HaHHE €€ B3aMMOCBS3H C
OKPY>KarOIINUM MUPOM;

— (¢dopMUpOBaHHE TIPEACTABICHUS O MHOTOTPAHHMKAX W TelaxX BPAIICHUsS KaK O BAXHEUIINX MaTeMaTUYECKUX
MOJIEJISIX, TIO3BOJISIONIMX OMUCHIBATh U U3y4aTh Pa3HbIC SBICHHS OKPYIKAIOIIETO MHUPA;

— (¢dopMUpOBaHHE YMEHHUS paclO3HaBaTh HA UYEPTEkKax, MOJEISIX U B PEalbHOM MHUpPE MHOTOIPAaHHUKUA U Teja
BpalllCHUS;

— OBJIaJICHHE METOJaMHU PEIICHUs 3a7a4 Ha TIOCTPOCHUS Ha M300PaKEHUAX MMPOCTPAHCTBEHHBIX PUTYD;

— (¢dopMHpOBaHHE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHSATHSIMH O MHOTOTPAaHHMKAX W TeJaX BpAIICHHS U UX
OCHOBHBIMHM CBOMCTBaMU,;

— OBJIaJICHHE AJNTOPUTMAaMU PEIIEHUS OCHOBHBIX THUIOB 33a/1a4; (OPMHUPOBAHUE YMEHHMs NMPOBOJUTH HECIOKHBIE
JI0Ka3aTeNbHbIE PACCYKICHHS B X0J1€ PEILICHUS CTEPEOMETPUUECKHX 3a71ay U 3a7ay ¢ MPAaKTUYECKUM COJIEPIKaHUEM;

— pa3BUTHE WHTEIUICKTYaTbHBIX U TBOPYECKUX CHOCOOHOCTEH OOy4arommxcs, MO3HABATEIbHOW AaKTHBHOCTH,
UCCIIEIOBATENLCKUX YMEHUH, KPUTUIHOCTH MBIIIUICHUS;

— ¢opmMupoBaHre (QPyHKIIMOHAIBHON TPAMOTHOCTH, PEJICBAHTHON T€OMETPUHU: YMEHHE PACTIO3HABAThH MPOSBICHHUS
TE€OMETPUUYECKUX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B PEabHBIX )KM3HEHHBIX CUTYAIMSIX W MPH U3YUYCHUU JPYTHUX
y4eOHBIX TPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyIHMpOBaTh MX Ha S3bIKE TEOMETPUHU U
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CO3/laBaTh T'C€OMETPUYECKUE MOJCIIH, MPUMEHSATh OCBOCHHBIM T'€OMETPUYECKUM ammapar I pelieHUus MPaKTHUKO-
OPUEHTUPOBAHHBIX 33724, HHTEPIPETUPOBATH U OILICHUBATH MOJIYYECHHBIE PE3YIIbTaThI.

OTanYuTEILHON 0COOCHHOCTBIO MTPOTPAMMBI SIBIIIETCS BKJIIOUCHHE B KypC CTEPEOMETPUM B HAYalle €ro M3y4YeHUs
3a/1a4, peIraeMbIX Ha YPOBHE HHTYUTUBHOTO TTO3HAHMS, M ONpeIeIEHHBIM 00pa30oM opraHu30BaHHas padoTa HaJl HUMH, YTO
CIIOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO WM TMPOCTPAHCTBEHHOTO MBINIICHUS, CTHUMYJIUPYET NPOTEKAHWE WHTYUTHBHBIX
MPOIIECCOB, MOTUBHUPYET K JTAlIbHEUIIIEMY U3YUCHUIO MPEIMETA.

[Ipennourenue oTnaércsi HArJAIHO-KOHCTPYKTUBHOMY METO/Y OOYyYEHUsI, TO €CTh TEOPETUUECKUE 3HAHUS UMEIOT B
CBOEH OCHOBE UYBCTBEHHOCTH MPEAMETHO-TIPAKTUUECKON ACATEILHOCTU. Pa3BuTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4ammxcs B Kypce CTEpEOMETPUM MPOBOAUTCS 3a CUET PEIICHUS 3a]]a4 Ha CO3/JaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U 3aja4
Ha ONEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3manue oOpaza MNPOBOAMUTCS C OMNOPOM Ha HAMISAHOCTh, a
ornepupoBaHue 00pa3oM — B YCIOBUSX OTBJICUEHHUS OT HAIJISAHOCTH, MBICJICHHOTO U3MEHEHHUS €T0 UCXOTHOTO COJICPKAHUS.

OcHoBHBIE cojiepKaTelbHble JUHUM Kypca «l'eomerpum» B 10-11 kmaccax: «MHororpanHukm», «lIpsimbie u
IIJIOCKOCTH B MPOCTPAHCTBE», «Tena BpamieHus», « BeKTopbl 1 KOOPAUMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JIOTHUECKUX
YMEHHM pacipeaesieTcs He TOJIBKO 0 COACPKAaTEIbHBIM JIMHUSAM, HO M T10 ToJ1aM 00y4YeHHUs Ha yPOBHE CpeHEro oOIero
oOpa3oBaHUs.

Conepxanre oOpa3oBaHHUs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOSHUS pabouell Mporpammel,
pacrpesieIEHHbBIM 10 rojaM OOYy4YeHHs, CTPYKTypPUPOBAaHO TakuM O0Opa3oM, 4YTOOBI OBJIAJICHUE T€OMETPUUECCKUMHU
MOHATUSIMU W HABBIKAMU OCYIIECTBISUIOCH TOCJEIOBATEIbBHO W TMOCTYyNaTeabHO, C COOJIOJICHHEM MPUHIUIIA
MPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUSI BKIIFOUAJIUCH B OOITYIO0 CUCTEMY F€OMETPUYECKUX MTPEACTABICHUM 00ydaronumxcs,
pacuupsisa U yriryossisi €€, 00pa3yst IpoUHbIe MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM ITJIAHE

Ha usyuenue reometpum otBoautcs 2 yaca B Heaento B 10 kinacce u 1 yac B Hexgemo B 11 kitacce, Bcero 3a aBa roga
oOyuenus - 102 y4yeOHbIX yaca.

COJEP/ KAHHUE YYEBHOI'O KYPCA

10 KJIACC

[IpsiMbIe ¥ MJIOCKOCTH B TIPOCTPAHCTBE

OcCHOBHBIC TIOHSATHS CTEpEOMETpUHU. Touka, mpsAMas, IJIOCKOCTh, MpOCTpaHCTBO. IloHATHE 00 aKCHOMATHYECKOM
MIOCTPOECHUM CTEPEOMETPHUH: aKCUOMbBI CTEPEOMETPUM U CIEACTBUS U3 HUX.
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B3anmHoe pacnonokeHue NpsiMbIX B TPOCTPAHCTBE: MEPECEKAIOIINECS, TAPAIIIETBHBIE U CKPEIIMBAIOIINECS IIPSIMBIE.
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN B MMPOCTPAHCTBE: MapalIeNIbHbIE IPSMBIE B TPOCTPAHCTBE; NAPaJLIEIbHOCTh TPEX
NPSIMBIX; MAPAJUIENbHOCTh MPSMOW M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMU CTOPOHAMU; YIOJI MEXAY MPSIMBbIMU B
npocTpancTBe. [lapannenbHOCTh TUJIOCKOCTEH: TMapajulelibHble IUIOCKOCTH; CBOMCTBA MapaJUIEIbHBIX IUIOCKOCTEM.
[Tpocreiimume mpocTpaHCTBEHHBIE (PUTYPBI HA TUIOCKOCTH: TETPAdIp, KyO, Mapaljiesienumne; MOCTPOCHUE CEUCHHI.

[leprieHIMKYISAPHOCTH NPSAMOM U IUNIOCKOCTH: NIEPIICHINKYJISIPHBIE NPSIMBIE B IIPOCTPAHCTBE, MPSIMBIE ITapaJUICIIbHbIC
U TIEPIICHAMKYJSPHBIE K IUIOCKOCTH, NPHU3HAK MEPIEHAUKYIIPHOCTH IPSAMOW M IUIOCKOCTH, TEOpPEMa O IMpPsAMOU
MEPIECHINKYJISIPHON IIJIOCKOCTHU. YTJIBI B IPOCTPAHCTBE: YTOJI MEKTy IPSIMOM U INIOCKOCTBIO; ABYTPAHHBIA yTOJI, IMHEWUHBIN
YIOJI IBYTPAHHOTO yria. llepneHauKyisip 1 HaKJIOHHBIE: PACCTOSHHUE OT TOYKH [0 INIOCKOCTH, PACCTOSTHUE OT MPSMOU 10
IJIOCKOCTH, MPOEKLHs (PUTypbl HAa TIOCKOCTh. [leprneHauKyasspHOCTh MJIOCKOCTEN: MPU3HAK MEPHEHANKYIIIPHOCTH JBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIIApaXx.

MHororpaHHuKH

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOIPAHHUKA, BBIIYKJIBIE W HEBBITYKJIbIE MHOIOTPAHHUKU;
pa3BEépTka MHOrorpaHHuka. IIpusma: N-yronpHas mpusma; 'paHd U OCHOBAHMS IIPU3MBI; NpsAMas U HAKIOHHAs MPU3MBI;
OOKOBas M IIOJIHAs! TOBEPXHOCTh Npu3Msbl. [lapannenenunen, npsaMoyroiabHbIN apaienenumnes u ero ceorcrsa. [lupamuna:
N-yroipHasi MUpaMHa, TPAaHU U OCHOBAHHME MUPAMUJbI, OOKOBas W TOJIHAS TMOBEPXHOCTh MHUPAMUIIBI, MPABHIbHAS U
yCeu€HHass nupamMuga. OJEMEHThl MNPU3Mbl W nUpaMuibl. lIpaBUiIbHBIE MHOTOTPAaHHMKH: TOHSTHE IPABHIBHOTO
MHOTOTPAaHHMKA; IMpPAaBWJIbHAs NpPU3Ma W INpPaBWIbHASA NMUPAMHUA; MPABWIbHAS TPEYTOJbHAs MHUPAMHUAA U IPABWIbHBINA
TeTpa’p; kyO. [IpeacTaBieHne o MpaBUIIbHBIX MHOTOIPAHHHMKAX: OKTa’Ap, J0JAeKa’ap U ukocadp. CedeHus: mpu3Mbl U
MAPAMHUJIBL.

CummMmeTpuss B MPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENBHO TOYKH, NMPSAMOM, IUIOCKOCTH. DJIEMEHTHl CUMMETPUU B
NMpaMUIax, apajuIeNIeUIeaax, MPaBUIbHbIX MHOTOTPAHHHUKAX.

Bobluucnenue 31eMeHTOB MHOTOIPAHHHUKOB: péOpa, nuaroHanu, yribl. [lnomans OOKOBOM MOBEPXHOCTH M MOJHON
MOBEPXHOCTU MPSAMOW TPHU3MBI, TJIOMIAh OCHOBAaHMI, TeOpeMa O OOKOBOW MOBEPXHOCTH MpsiMoil mpu3Mbl. [lmomianb
OOKOBOI TTOBEPXHOCTH U MOBEPXHOCTH MPABWIIBHOW MUPAMU/IBI, TEOPEMA O TUIONIAIN Yceu€HHOM nupamuibl. [lorsiTue 06
o0néMe. OOBEM MUpPaMUIbI, PU3MBI.

[Tono6ubie Tena B mpocTpancTBe. COOTHOLICHUS MEXKIY IIOLIAASIMUA TOBEPXHOCTEN, 00BEMaMH MOJA0OHBIX TEJ.

11 KIIACC

Tesna BpaieHus
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[unausaapudeckas MOBEPXHOCTh, 00pa3yolue WINHIPUYECKON OBEPXHOCTH, OCh HUIMHIPUUECKON MOBEPXHOCTH.
[Munuuap: ocHOBaHMS U OOKOBAsl TIOBEPXHOCTh, 00pa3yoliasi U 0Ch; IJIOMAAb OOKOBOW M MOJTHOW MOBEPXHOCTH.

Konunueckass IOBEpXHOCTh, 00pa3yolue KOHUYECKONW MOBEPXHOCTU, OChb U BEPUIMHA KOHUYECKON MOBEPXHOCTH.
Konyc: ocHoBanue u BepiinmHa, oOpasyolias U OCh; IUIOIIAJb OOKOBOM M IOJIHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC:
o0pa3yrolre U BbICOTa; OCHOBAHMS U OOKOBAasI TOBEPXHOCTb.

Cdepa m map: meHtp, paauyc, AMAMETp; IUIONIAIb MOBEpXHOCTH cdepbl. B3anMHoe pacrmonoxenue chepsl u
IUTIOCKOCTH;, KacaTelbHas TUIOCKOCTh K cdepe; TIIomab chepsl.

N300pakeHue Teq BpalleHHs Ha MIIOCKOCTH. Pa3BEpTka LUIMH]Ipa U KOHYCA.

KomOunHanuu Ten BpallleHus © MHOTOTPaHHUKOB. MHOTOIpaHHUK, OMMCAaHHBIN OKOJIO cdepbl; cepa, BIUCAHHAS B
MHOT'OTPAaHHHUK, WM TEJIO BPAILCHHUS.

[Tonstue 06 00béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00bEME NPSIMOYTOJIBHOTO MapaieenuIeaa 1
ciencTBus u3 He€. O0bEM LuIuHApa, Konyca. O0bEM 11apa U Iomab chepsol.

[Tono6uble Tena B npocTpaHcTBe. COOTHOLIECHUS MEXKIY IJIOLIAASIMUA TOBEPXHOCTEN, 00BEMaMU MTOA0OHBIX TEJ.

Ceuennss mmiMHIpa (MapaieIbHO M NEPHIEHAUKYISIPHO OCH), CEUEHHsS KOHyca (MapajijieIbHOE OCHOBAaHHUIO U
IIPOXOJSIIEE YEPE3 BEPILUNHY ), CEUCHHUS 1Iapa.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd U B npocTpaHcTBe. CIIOKEHHWE M BBIYUTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpAa Ha YHUCIIO.
Pa3noxxenue Bexkropa mo TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpaBuino nmapamnenenunena. Pemrenne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TPaBUJI ACHUCTBUM ¢ BekTOopaMu. [IpsiMmoyronbpHas cucrteMa KOOPAMHAT B NpocTpaHcTBe. KoopawHaTel
BekTopa. [IpocTeimme 3anaun B KOOpAUHATax. Yo Mexay BekTopamu. CKaISIpHOE IPOU3BEACHUE BEKTOPOB. Brrunciienue
YTJIOB MEXAY MPSAMBIMH U INIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIM METO MPU PEILICHUH T€OMETPUUYECKHX 3a/1ay.

INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3VJIBTATHI

JIMYHOCTHBIE Pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOTo npeamMeTa « MaTeMaTHKay XapaKTepU3yIOTCS:

['paxk1ancko€e BOCIIUTaAHHE:

c(OPMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMU 00YUYAIOLIETOCs KaK aKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHICKOTO
o0I11ecTBa, MPEACTABICHUEM O MATEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD, SIBICHUMU, IPOLIETYP
Ipa)IaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI U Mp.), YMEHHEM B3aWMOJEWCTBOBATh C COLIMAJIBHBIMU HHCTUTYTaMHU B
COOTBETCTBHUH C UX (PYHKIHUSIMU U HA3HAYCHHUEM.



[TaTproTHyeckoe BOCIMTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOM IPaskKTaHCKON HICHTUYHOCTH, YBAXKEHHUS K IIPOIIJIOMY U HACTOSIIEMY POCCUICKOM
MAaTE€MATUKH, [IEHHOCTHBIM OTHOIIEHHUEM K JIOCTHXKEHUSIM POCCHUMCKMX MAaTEMaTUKOB W POCCHUMCKOW MaTeMaTH4YECKOM
IITIKOJIbI, K MCITOJIb30BAHUIO 3TUX JOCTHKEHUMN B IPYTHX HayKaX, TEXHOJIOTHAX, chepax SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Haponaa; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOr0 TMOBEJCHHS, CBSI3aHHOTO C IMPAKTUYECKUM MNPUMEHEHUEM JIOCTHXKEHUW HAYKH WU JEATEIBbHOCTBIO YUYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYMBOTO Oy AyIIETO.

DCTETUYECKOE BOCITUTAHUE:

ACTETUYECKUM OTHOIIICHHUEM K MHUPY, BKJIIOYAs ACTETUKY MAaTeMaTUYECKUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajady,
pElIeHUM, pacCy>KJICHUI; BOCIPUUMUYMBOCTHIO K MATEMAaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA.

DOU3NYECKOE BOCITUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMECHUS IIPUMEHATh MaTeMaTHYECKUE 3HAHHUSA B MHTEpecax 3JI0POBOTO M O€30MMacHOro oopasa
JKW3HHU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3J0pPOBBIO (3JI0pOBOE INMHUTAHHE, COATAHCUPOBAHHBIA PEKUM 3aHATUU U
OT/bIXa, peryisapHas (Qu3nyeckas aKTUBHOCTH), (U3MYECKOTO COBEPIICHCTBOBAHUS, IPU 3aHATHSIX CIOPTHUBHO-
03JI0POBUTEJIILHOU IEATEILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPY/ly, OCOZHAHUEM IIEHHOCTH TPYIO0JIIOOMS; HHTEPECOM K pa3Iu4HbIM cpepam npodhecCHoOHAITBHOM
NEATEeIIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOM U €€ MPWIOKEHUSIMHU, YMEHHUEM COBEpIATh OCO3HAHHBIM BHIOOp Oyayliei
npodeccu U peaiM30BbIBATH COOCTBEHHBIC YKM3HEHHBIE IUIAHBI, TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTE€MaTHUYE€CKOMY
00pa3oBaHUI0 M CaMOOOpPA30BaHMIO HAa MPOTSHKEHUM BCEM >KU3HMU; TOTOBHOCTHIO K AKTMBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 33724 MAaTEMaTUUYE€CKOW HAITPABJICHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHYECKOW KYJIBTYPhI, IOHUMAaHUEM BIUSHUS COIMATLHO-IKOHOMUYECKHUX MPOIECCOB Ha
COCTOSIHUE MPUPOTHON U COIMATBHOM Cpeibl, 0CO3HAHUEM II00aTLHOI0 XapaKTepa SKOJIOTHISCKHUX IPO0IeM; OpHeHTAIueH
Ha MTPUMEHEHNE MaTeMaTUUECKUX 3HAHUM Il pelIeHUs 3a7a4 B 00JIaCTH OKPY KAIOIIEH Cpeibl, ITITAHUPOBAHUS TTOCTYIIKOB
Y OLICHKH MX BO3MOKHBIX MOCJIEACTBUM ISl OKPYKAOLIEH CPEIBI.

[{eHHOCTH HAYYHOTO MO3HAHUSA:
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c(OpPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKu H
OOIIECTBEHHON MPAKTUKH, MOHMMAaHUEM MaTEMaTHYECKOM HayKu Kak c(epbl 4elIOBEUECKOW NeSITEeIbHOCTH, JTAloB e
Pa3BUTHS U 3HAYMMOCTH JIJISl PA3BUTHS LIMBIIIM3AIMU; OBJIAJICHUEM SI3bIKOM MaTeMaTHUKUA U MaTEeMAaTUYECKON KyJIbTYpPOM Kak
CPEIICTBOM TIO3HAHUS MHpPA; TOTOBHOCTBIO OCYIIECTBIISITH MPOEKTHYIO U HCCIENOBATENbCKYIO JEATEIbHOCTD
WHUBUyJIBHO U B TPYIIIIE.

METAITIPEJIMETHBIE PE3VJIBTAThI

MeranpenMeTHbIE pe3yJbTaThl OCBOEHHUS MPOTpaMMbl y4eOHOro mpenmera «MaremaTukay XapaKTepU3yHTCS
OBJIaJICHUEM YHHUBEPCAJIbHBIMU MO3HABATEIBHBIMU JEUCTBUSAMH, YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU JCHCTBUSIMU,
YHUBEPCATBHBIMH PETYJISTUBHBIMU JACHCTBUSMU.

1) YHuBepcanbHble MO3HABaTENbHbIE JEHCTBUS, 00€CIEUnBAOT (POPMHUPOBAHNE 0A30BbIX KOTHUTUBHBIX MPOIIECCOB
oOy4Jaronuxcst (OCBOGHHE METOJIOB IMO3HAHMSI OKPYIKAIOIIEr0 MHUpPA; MPUMEHEHHE JIOTHYECKUX, HCCIIEeI0BATEIBCKUX
orepanui, yMeHuil paborarb ¢ uHpopmaruen).

bazoBele nornueckue AeUCTBUS:

— BBISBIATH M XapaKTEPU30BaTh CYIICCTBEHHbIC MPU3HAKKM MATEMAaTHYECKUX OOBEKTOB, MOHATHM, OTHOIICHUN
MEXK]ly MOHSTUSMH; (POPMYJIHUPOBATH ONMpPEACICHUSI MOHSATHUI;, YCTaHABINBATh CYIIECTBEHHBIM MPU3HAK KiIacCUDUKAILINH,
OCHOBaHMSI 17151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOJMMOTO aHAJIN3a;

— BOCHPUHUMATH, (HOPMYJIHUPOBATH M NPEOOPA30BBIBATH CYXKICHUSA: YTBEPAUTEIbHBIE M OTpPHUIIATEIIHHBIC,
€MHUYHBIC, YACTHBIC U OOIIINE; YCIOBHBIC,

—  BBISBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEUHS B (haKTax, TaHHBIX, HAOIIOACHUSIX U
YTBEPKIEHUSX; MpeiiaraTh KpUTEPUHU TS BHISBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMI;

— JleJlaThb BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTHUBHBIX W HHAYKTUBHBIX YMO3AKIIOUCHUH,
YMO3AKJIFOUCHUH 10 aHAJIOTUH;

— TMPOBOJUTH CAMOCTOATENIBHO JOKa3aTeIbCTBA MaTEMaTUYECKUX YTBEPXKICHHM (MpsMbIe U OT MPOTHUBHOIO),
BBICTpaMBaTh apTyMEHTAIIUIO, PUBOIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

— BBIOMpATh CIIOCOO pelieHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIPKO BAPUAHTOB PEIICHUS, BRIOMpATh HauboJee
MOAXOJAIINNA C Y4ETOM CaMOCTOSITEILHO BbIACICHHBIX KPUTEPHUEB).

ba3oBrle ucciienoBaTenbCKue IEUCTBUS:



-9-

— HCIIONB30BaTh BOIPOCH KaK HCCICAOBATCIBLCKUM HWHCTPYMEHT TO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKCcHpyIoIye MPOTHBOPEYHNE, MPOOIEMY, yCTaHABIMBATH HCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y, ApTYMEHTHPOBATH
CBOIO TTO3UIIUIO0, MHCHHC,

— TPOBOJUTH CAMOCTOSTEIHHO CTUTAHUPOBAHHBIN IKCIIEPUMEHT, UCCIICIOBAHKUE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHYECKOTO 00BEKTA, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEH MEXTy O0BEKTaMH, SBIICHUSIMH, TIPOIIECCaAMU;

—  CaMOCTOSITENIbHO (OPMYyJIMPOBaTh OOOOIICHHWS W BBIBOABI MO pe3yibTaTaM TMPOBEACHHOTO HAOIIOICHUS,
UCCJICIOBAHMSI, OIICHUBATH JOCTOBEPHOCTH MOJTYUYCHHBIX PE3yJIbTaTOB, BHIBOJAOB U 00OOIICHMIA;

— TPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MPEIIOIOKECHHSI O €T0 PA3BUTUU B HOBBIX
YCIIOBHSIX.

— Pabota c undopmanueit:

—  BBIBJIATH JepUIUTHI HHGOPMAIUH, TaHHBIX, HEOOXOAUMBIX JJI1 OTBETA HA BOIPOC U JJI PEIICHUS 3a/1a4H;

— BbIOMpaTh UWH(OpPMAIMIO U3 UCTOYHUKOB PA3UYHBIX THUIIOB, AaHAJIU3UPOBATh, CHUCTEMATU3UPOBATH M
UHTEPHPETUPOBATH MH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IIPE/ICTABIICHNUS,

—  CTPYKTYpHpPOBaTh HHGOPMAIIHIO, TIPEICTABIIATH €€ B pa3IUIHBIX (hOpMax, UILTFOCTPUPOBATH TpadUIecKH;

— OIEHUBATH HAJEKHOCTh HUHPOPMAIIUHU IO CAMOCTOSATEIHHO CPOPMYITUPOBAHHBIM KPUTEPUSIM.

2) VYuuBepcaibHble KOMMYHUKATUBHBIC JEUCTBHUS, 00ECHEUUBAIOT CPOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB
oOy4Jarommxcs.

Ob6muienue:

— BOCIPUHUMATH U (POPMYIHPOBATH CYKICHHUSI B COOTBETCTBUH C YCIIOBUSIMH M IIEIISIMU OOIIEHUS; SICHO, TOYHO,
IPaMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MMChbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS 110 XOIy PEIICHUS 3aa4H,
KOMMEHTHPOBATH TIOJTyYCHHBINA PE3yJIbTAT;

— B Xolle OOCYXIEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKJTaeMO#l TeMbl, MPOOJIEeMbI, periaeMoi 3aaaud,
BBICKA3bIBaTh HMJICH, HAIICJICHHBIC HA TTOWCK PEIICHUS;, COMOCTABIISITH CBOM CYXIACHHS C CYKJICHHUSIMHU JIPYTUX YYACTHUKOB
nuanora, OOHapy»KWBaTh pas3lU4Me W CXOJICTBO TMO3UIIUN;, B KOPPEKTHOH ¢opme (GopMyIHpoBaTh pa3HOTIIACHS, CBOU
BO3PAXKCHUS;

—  TPEACTABIATH PE3YJIbTATHI PEIICHUS 3a/1aUH, SKCTICPUMEHTA, HCCIICIOBAHUS, POCKTA; CAMOCTOSATEILHO BEIOUPATH
dbopmMar BBICTYIUICHHS ¢ YIETOM 3a/1a4 MPE3CHTAUNA U OCOOEHHOCTEH ay TUTOPHUH.

CoTpyAHUYECTBO:
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— TIOHUMaTh W WCTOJH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHUIYyATbHOW PAOOTHI MPH PEIICHUU YICOHBIX
3a]a4; MPUHUMATD I[€JIb COBMECTHOM JI€ATEIbHOCTH, IIJIAHUPOBATH OPTaHU3AIIMI0 COBMECTHOM pPabOTHhI, pacipeiesTh BUIbI
paboT, moroBapuBaThcs, 00CYKIaTh MPOIECC U PE3yIbTAT pabOThL; 000011aTh MHEHUS! HECKOJIBKHX JIIOJICH;

— y4YacTBOBaTh B TPyHMOBBIX (popmax paboTel (0OCYykIeHHsS, OOMEH MHEHHM, «MO3TOBBIE IITYpPMBD» W WHEIC);
BBITIOJTHATHh CBOIO YacTh PabOTHI U KOOPJIAWHUPOBATH CBOM JICHCTBHSI C APYTUMU Yj€HAMU KOMaH/IbI; OIEHUBATh KAY€CTBO
CBOETO BKJIaJla B OOIIMI MPOYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) YHuBepcallbHbIE PETYISTUBHBIE ACHCTBUS, 0OecrieunBaloT POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK M KU3HEHHBIX
HAaBBIKOB JIMYHOCTH.

Camoopranuzanus:

— COCTaBJIATH IUJIaH, AJITOPUTM PELIEHUs 3a]layi, BBIOMPATh CIOCOO PEHIeHHs ¢ YYETOM HMMEIOIIMXCA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHUN ¢ YYETOM HOBOUM MH(GOPMAIIUH.

CaMOKOHTPOJIB:

— BIIQJIETh HaBBIKAMU IO3HABATEIBHONU pedIeKCMM KaK OCO3HAHUS COBEPIIAEMBIX JCHUCTBUN U MBICIUTEIBHBIX
MPOLIECCOB, MX PE3yJIbTaTOB; BIAACTh CIIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJS Ipollecca U pe3yJsibTara pPEelIeHUs
MaTeMaTU4YECKOU 3aa4H;

— MOPeaBUAETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIIEHUU 3aJa4H, BHOCUTh KOPPEKTUBBI B IEATEIILHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

— OLICHUBATh COOTBETCTBHUE PE3yJibTaTa LU U YCIOBUSIM, OOBSICHATh MPUUUHBI IOCTUKEHUS UJIA HEJIOCTUKEHUS
PE3YJIbTATOB JICSITEIHLHOCTH, HAXOUTh OIIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

IMPEJIMETHBIE PE3VYJIBTATHI

10 KJIACC

OnepupoBath NOHIATUSMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IprMeHSTh aKCHOMBI CTEPEOMETPHH U CJIEICTBUS U3 HUX MPU PEIICHUH T€OMETPUUYECKUX 3a]1a4.

OnepupoBaTh NOHIATUSIMU: MAPAIIETLHOCTD U MEPIECHIUKYJISIPHOCTD MPSIMBIX U IJIOCKOCTEH.

KnaccudummpoBats B3auMHOE pacIoIoKEeHNUE MPSMBIX U TFIOCKOCTEH B IPOCTPAHCTRBE.

OmnepupoBaTh MOHITHAMU: IBYTPAHHBIN YTOJ, TPaHU JABYTPAHHOTO yTria, peOpo ABYTpaHHOTO yTJia; JTUHEHHBIN yTo
JIBYTPaHHOTO yTJIa; TpaJycHasi Mepa JBYIPaHHOTO yTJa.

OnepupoBaTh MOHITUSMH: MHOTOTPAHHUK, BBITYKJIbII U HEBBIMYKJIbI MHOTOTPAHHUK, 3JIEMEHThl MHOTOIPAaHHUKA,
MPaBUWIbHBIA MHOTOTPAHHUK.
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Pacrio3HaBaTh OCHOBHBIE BU/Ibl MHOTOTPAHHUKOB (ITMpaMKia; IpU3Ma, NpsiMOYToJbHbIN Napajuiesenumnes, Kyo0).

KnaccupunupoBaTe MHOIOTPAaHHUKH, BbIOMpass OCHOBaHMs JUIsl KiacCU(UKALMU (BBITYKIbIE M HEBBIIYKIIbIE
MHOTOTPaHHUKH; IPAaBUIIbHbIE MHOTOTPAaHHUKH; MPSMBIE U HAKIIOHHBIE IIPU3MBbI, TAPAJIJICIICTIUIIEbI ).

OnepupoBarh NOHATUIMU: CEKYLIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUM, UCTIOJIB3YSI METOJ CJIEIOB.

CrtpouTh ceyeHUs] MHOTOTPAHHHKOB METOJIOM CJIEIOB, BBITONHATH (BBIHOCHBIEC) IIOCKHE YEPTEKH U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemartp 3a7aun Ha HaXOXKICHHE TEOMETPUUCCKUX BEIMYUH MO O0pas3laM WM aaroOpuTMaM, MPUMEHsSI U3BECTHBIC
AaHAJIMTUYECKHE METOJBI MPU PEIICHUH CTAaHAAPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIYHUCIICHHE PACCTOSHUN MEXIY IBYMsI
TOYKAMH, OT TOYKH JI0 MPSIMOM, OT TOUKH JI0 MIIOCKOCTH, MEXKIY CKPEIIMBAIOIIMMHUCS MPSMBIMH.

Pematp 3a71aun Ha HaXOXKIEHHE T€OMETPUUECKUX BEJIMYUH MO O0pa3liaM WK aJropuTMaM, MPUMEHSS] U3BECTHBIE
AHAJIMTUYECKHE METOJbl MpPH PEHICHMH CTaHJApTHBIX MaTEeMaTHYEeCKMX 3a7ad Ha BBIYHCIEHUE YIJIOB MEXIY
CKPEILMBAIOIUMUCS IPIMBIMHU, MEKIY MPSIMON U IJIOCKOCTHIO, MEXAY TUIOCKOCTSIMU, IBYTPAaHHbBIX YIJIOB.

Boruncnate 00bEMBI U IJIOLIAAN OBEPXHOCTEM MHOTOTPAHHUKOB (TIpU3Ma, MUpaMHia) ¢ MPUMEHEHHEM (OPMYII;
BBIUUCIIATH COOTHOIICHUS MEX Y IUIOIIAIIMU IOBEPXHOCTEHN, 00bEMaMU NOJIOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATUSAMU: CHMMETPHSI B TPOCTPAHCTBE; LIEHTP, OCh U MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U INIOCKOCTh
CUMMETPUH (PUTYPBHI.

W3Bnekathb, mpeoOpa3oBhIBATh M HHTEPIPETUPOBATH MH(OPMALIUIO O TPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYPAX,
MPEJICTABICHHYIO HA YepPTeKax U PUCYHKAX.

[TpumensTh reomeTpudeckue GakThl 7S PEIICHUS] CTEPEOMETPUIECKUX 3a/1a4, MPEANoIaralonux HeCKOJIbKO 1aroB
pelleHus1, €ClIi YCIOBHsI MPUMEHEHHSI 3a/1aHbI B sIBHOU (hopMme.

[TpuMeHsITh TMpOCTEUINe MpOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CHUCTEMBI MPHU PEIICHUH
CTEpPEOMETPUUECKUX 3a]1a4.

[IpuBOIUTH TPUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEHN B MPUPOJE U JKU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB
r€OMETPUHU B UCKYCCTBE.

[IpyMeHsTh MOJIyYeHHbIE 3HAHMS Ha MPAKTHKE: aHAJIM3UPOBATh PEAbHbIE CUTyallMM W TPUMEHSATh U3yYEHHBIE
NOHATHUS B MPOLECCe IOMCKA PELICHUS MaTeMaTHUeCKd CQOPMYJIUPOBAHHOM NPOOJIEMBbI, MOAEIUPOBATH pEasbHbIC
CUTyallud Ha S3bIKE T'€OMETPUH, UCCIENOBATh MOCTPOECHHBIE MOJEIU C HMCIOJIb30BAaHUEM TI'€OMETPUYECKUX MOHATHH U
TEopeM, amnmnapaTa anreOpbl; pelmaTh NPpakTUYeCKUe 3a7auu, CBI3aHHbIE C HAX0XK/IEHUEM T€OMETPUUECKUX BETUUHH.
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11 KIIACC

OnepupoBaTh NOHATHAMU: [UIMHAPUYECKAs! IOBEPXHOCTh, 00pa3yolne WINHIPUYECKON TOBEPXHOCTH; LIMIIUH/P;
KOHUYECKasl IOBEPXHOCTh, 00pa3yrolre KOHNIECKON MOBEPXHOCTH, KOHYC; c(hepruecKas IOBEPXHOCTb.

Pacnio3naBaTh Tena BpaleHus (IMIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TE BPALLICHHUS.

KnaccudunupoBaTs B3aUMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMHU: [IAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA CETMEHTA; IIAPOBOM CJIOM, OCHOBaHUE
IIAPOBOTO CJI05, BBICOTA IIAPOBOI0 CJIOS; MIAPOBOU CEKTOP.

Boruucisate 00BbEMBI U IIOIIAIA TOBEPXHOCTEN TENl BpAlIEHUs, TEOMETPUUECKUX TEJl C MIPUMEHEHHEM (POPMYII.

OnepupoBath MOHATUAMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cpepy M OMHCaHHBIA OKOJO cheprl; cepa, BOUCaHHAS B
MHOTOI'PAaHHHK WJIH TEJIO BPAILECHUS.

BbIuncnsaTe COOTHOLIEHHS MEXKAY IUIOIIAIIMU TOBEPXHOCTEN M 00bEMaMU NOTOOHBIX TEJI.

N306paxaTs udyyaembie (GUTYphl OT PYKH U C IPUMEHEHUEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB.

BbINoNHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (DUTYpP: BUJ CBEPXY, COOKY, CHH3Y;
CTPOUTb CEYEHUS TEJI BPALICHUS.

W3BriekaTh, MHTEPIIPETUPOBATH U MPEOOPa30BbIBATH HH(OPMALIKIO O IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (pUrypax,
MIPE/ICTABIICHHYIO HA YEPTEKAX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BbINONHATE AEUCTBUS CIOXKEHUS BEKTOPOB, BBIUMTAHMUS BEKTOPOB MU YMHOXXEHHSI BEKTOpa Ha YUCIIO, OOBSICHSTH,
KaKUMU CBOMCTBAMH OHU 00JIaJatoT.

[IprMeHATH MpaBUIIO NTapajuIeIICUIEAA.

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPA, YIOJ MEXIYy BEKTOpaMH, CKaJIspHOE MPOU3BEACHUE BEKTOPOB, KOJJIMHEAPHBbIE W KOMILJIAaHAPHbIE
BEKTOPBHI.

Haxonutbs cyMMy BEKTOPOB M POM3BENECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY BEKTOPAMHU, CKAISIPHOE IPOU3BENICHNUE,
packiaabIBaTh BEKTOP 110 ABYM HEKOJJIMHEAPHBIM BEKTOPAM.

3aiaBaTh IIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHCTEME KOOPIHUHAT.

[TpumensTh reomeTpudeckue pakThl s PELIEHUS] CTEPEOMETPUUECKUX 3a/1ay, MPEANoaraloiux HECKOJIbKO I1aroB
pelleHus1, €Clii YCIOBHsI IPUMEHEHHS 33/1aHbI B sIBHOU (hopme.
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Pewrars npocreiiiye reoMeTpuYeCcKue 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOIO METOA.

Pewrars 3agauv Ha 10Ka3aTelIbCTBO MATEMATUYECKUX OTHOIUICHUN M HAXOXKICHUE I€OMETPUYECKUX BEIUYUH I10
oOpasiam Wiu alropuTMam, IPUMEHsISI U3BECTHBIE METO/IbI IIPU PELIEHUH CTaHAAPTHBIX MATEMAaTUYECKUX 3a]1a4.

IIprMeHATHs NMpOCTEHINE NPOrpaMMHBIE CPEACTBA U JJICKTPOHHO-KOMMYHHUKAILIMOHHBIE CUCTEMBI IIPU PELICHUU
CTEPEOMETPUYECKHX 3a1ad.

[IpuBOINUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE U KU3HU, PACIIO3HABATH MPOSBIICHUE 3aKOHOB
T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJMY4YEHHBIE 3HAHWS HA NPAKTUKE: AHAIM3UPOBATh PEANbHBIE CUTyallud U IMPUMEHSTh W3YYCHHBIC
NOHATUS B NpOLIECCE MOHUCKA PEIHICHHS MaTeMaTHU4ecKd CGOPMYJIUPOBAHHOW MPOOJIEMbl, MOAEIUPOBATH pealbHbIC
CUTyallul Ha SI3bIKE T€OMETPHUH, HCCIIENOBATH MOCTPOEHHBIE MOJEIN C HCIOJIb30BAaHUEM TI'€OMETPUYECKHUX MOHITUH H
TEopeM, amrnapaTa anreOpbl; pelmaTh NPaKTUYECKUE 3a7a4H, CBI3aHHbIE C HAX0K/IEHUEM T€OMETPUYECKUX BETUYHH.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KommuecTBo yacos
Ne DnekTpoHHbIE (U POBLIC)
HaumenoBanue pa3zenoB 1 TeM MPOrpaMMBbl Kourponsasle  IIpakTuueckue
n/m Bcero o0pa3oBaTeNbHbIE PECYPChI
paloThI paloThI
bu6nuorexa [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
) [IpsiMbIe ¥ TIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubnmnoreka [HOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edso0.ru/1c209e37
3 IlepnieH IUKYIAPHOCTD NPSMBIX U 12 bubmuoreka [JOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
but6mmorekxa [IOK
4 VYTibl MEXAY NPSIMBIMU U TNIOCKOCTSIMH 10 1 https://m.edso0.ru/1c209e37
but6mmoreka [IOK
5 M 11 1
HOTOTPaHHiH https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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N bubnuorexa [JOK
1
6 OOBEMEI MHOrOTPaHHHKOR o https://m.edsoo.ru/1c209e37
. bubnunoreka LIOK
7 [ToBTOpEHME: CEUCHHMS, PACCTOSHUS U YTIIbI 4 1 https://m.edsoo.ru/Lc209e37
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0
11 KIIACC
KommaectBo wacos 2
HaumenoBanue pa3zenoB u Tem JIEKTPOHHBIC (ITU(PPOBEIC)
Ne i/t Kontponsuele = Ilpakrtuueckue = 0OpasoBaTesbHbBIE
IIPOrpaMMBbI Bcero
paboThl paboThI pecypcbl
bubmuorexa [JOK
1 Tena ppaters 12 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 1
OOwEuet Ten > https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJIUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 AL 5 bu6nmoreka [JOK
3HAHUU https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 33 2 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IHPOI'PAMMBI
10 KJIACC
Kon . o
[TpoBepsieMble IpeAMETHBIEC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMMBbl CPEIHEr0 00IIEero
IIPOBEPSEMOrO
00paszoBaHus
pe3yibTara
7 I'eomerpus
7.1 OnepupoBarh NOHATUSAMU: TOUKA, PsMasi, INIOCKOCTb
7.2 [IpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIIECTBUS U3 HUX IIPU PEIICHUU F'€OMETPUUYECKUX 3a/1a4
7.3 OnepupoBaTh MOHATUSAMMU: 1APAJUIETBHOCTD U MEPIEHIUKYISIPHOCTD IPSAMBIX M IIIOCKOCTEH
7.4 KnaccuunupoBaTs B3aMMHOE PacHoOI0XKEHHUE IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE
25 OnepupoBaTh MOHATUSAMU: IBYTPAHHBIA yroJl, paHU ABYI'PAHHOIO yria, peOpo ABYTPaHHOrO yria, JIMHEHHBIM yroi
JBYTPaHHOI'O yIJia, FpajyCcHas Mepa ABYTPaHHOIO yria
5 OnepupoBaTh NOHATHAMU: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIbI MHOTOIPAaHHUK, 3JEMEHTHl MHOTOIPaHHUKA,
MIPaBUIIbHBII MHOTOTPAHHUK
7.7 Pacrio3HaBaTh OCHOBHBIE BUbI MHOTOTPAHHUKOB (ITUPaMUAa, IPU3Ma, PSIMOYTOJIbHBIN Mapalienenumne, Kyo)
- KnaccupunupoBate MHOTOTpaHHUKHM, BbIOWMpass OCHOBaHUS Ui Kiaccu(UKalMKU (BBIIYKJIbIE M HEBBITYKJIbIE
MHOT'OT'PaHHHUKH, IPABUIIbHBIE MHOTOTPAHHUKH, MIPSIMbIE U HAKJIIOHHBIE IPU3MBI, TTapaJlIeIeIUIIE bl )
7.9 OnepupoBarh NOHATHAMM: CEKYIas TNIOCKOCTh, CEYEHNE MHOTOTPaHHUKOB
7.10 OOBACHATH MPUHIUIBI TOCTPOCHUS CEYCHUI MHOTOI'PaHHHUKOB, HCIIOJIb3YSI METO/]] CIIE/I0B
11 CTpouTh ce4eHHss MHOTOTPAHHUKOB METOIOM CJI€/IOB, BBITIOIHATH (BHIHOCHBIE) INIOCKHE YEPTEXKU U3 PUCYHKOB ITPOCTHIX

00BEMHBIX UTYD: BUJ CBEPXY, COOKY, CHU3Y
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Pemats 3aa4i Ha HaXO0XKACHHUEC TICOMCTPUYCCKUX BCJIHWYHH I10 o6pa3uaM WK ajiroputMaM, HNpUMCHSS HU3BCCTHBLIC

7.12 aHAJIMTUYECKUE METO/II PU PEIICHUN CTAaHAAPTHBIX MAaTEMATHUECKUX 3a/1a4 HA BHIYHUCIICHUE PACCTOSIHUM MEKTY IBYMS
TOYKaMH, OT TOUYKH J0 MPSMOM, OT TOUKH J0 MIOCKOCTH, MEKY CKPEIIUBAIOITUMUCS MPSIMbIMU
Pemate 3amaum Ha HAXOXXACHHWE T€OMETPHUECKUX BEIMYMH MO 00paslaM MM ITOPHUTMaM, MPUMEHSSI U3BECTHBIC
7.13 AQHAJIMTUYECKUE METOAbl MPH PEHICHUH CTAHJAPTHBIX MaTeMaTHYeCKHX 3aJad Ha BBIYHCICHUE YIJIIOB MEXAY
CKPEUIMBAIOIIUMHUCS NPSIMBIMU, MEXKY NMPSIMON U MIOCKOCTHIO, MEXKAY MJIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB
214 Boruncnsate 00bEMBI U TUIOMIAAU TOBEPXHOCTEM MHOTOTPAHHUKOB (MpU3Ma, MUpaMuia) ¢ MpUMEHeHHeM (opmyd,
' BBIYUCIIATH COOTHOIICHHUS MEXY TUIOIIAsIMHA TOBEPXHOCTEH, 00bEMaMU 1OIOOHBIX MHOTOTPAHHUKOB
215 OnepupoBaTh NOHATUSAMU: CHMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCh U TNIOCKOCTh CUMMETPHUH, LIEHTP, OCh U MJIOCKOCTh
' cUMMeETpuu GUryphl
- 16 W3Bnekarb, mpeoOpa3oBeIBaTh U MUHTEPIPETHPOBATH MH(OPMALIMIO O TMPOCTPAHCTBEHHBIX I€OMETPHUECKUX (purypax,
' MIPE/ICTAaBICHHYIO Ha YEPTEKax U PUCYHKaX
217 [IpumensTh reomeTpruyeckue (HaxkThl ISl PELICHUs] CTEPEOMETPUUYECKUX 3a]ad, MPEeANnoIaralX HECKOJIbKO IIaroB
' pellIeHus, €ClIi yCIOBHS MPUMEHEHUS 3aJaHbl B IBHOUM Gopme
218 [IpuMeHaTh mnpocTeilline NpOorpaMMHBIE CPEACTBA M 3JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHUCTEMBI IPU PEIICHUU
' CTEpEOMETPUUECKHX 3a]1a4
210 [IpuBOaUTE MpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJIE U KU3HM, PACIIO3HABAThH MPOSBICHUE 3aKOHOB
' Tr€OMETPUHU B HCKYCCTBE
[IpuMeHsATh MOTyYeHHBIE 3HAHUS Ha MPAKTHKE: aHATM3UPOBATH PEATbHBIC CUTYAITUH U IIPUMEHSTh U3yYCHHBIC TTOHSATHUS
290 B MpOIlecce MOUCKA PEIICHUs MaTeMaTH4YeCKH COPMYIMPOBAHHON MPOOIIEMBI, MOJEIMPOBATh pealbHbIE CUTYallUU Ha

SA3BIKE TCOMCETPHH, HCCICAO0BATH IMOCTPOCHHBIC MOACIN C HCIIOJB30BAHUEM TI'€OMCTPHUYCCKUX MOHATAN H TEOpPEM,

arrapara anre6pbl, pelaThb MPAKTHYCCKUC 3aaa4U, CBA3aHHBIC C HAXOXKACHUEM I'COMCTPUICCKUX BCIIMYNH
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11 KITACC
Kon N o
[TpoBepsieMble IpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOMN MPOrpaMMBbl CPEIHEr0 00IIEero
IPOBEPSEMOTO
o0pazoBaHus
pe3yJibrara
6 I'eomerpust
6.1 OnepupoBarh MOHITUSIMU: HUIMHIPUYECKAs TOBEPXHOCTh, 00pa3yIole HUIMHIPHUYECKON MOBEPXHOCTH, LIHIMHID,
' KOHHYECKas IIOBEPXHOCTh, 00pa3yrolie KOHMUECKOW MOBEPXHOCTH, KOHYC, ChepruuecKasi TOBEPXHOCTh
6.2 Pacrio3naBats Tena BpameHus (IIIUHAP, KOHYC, cdepa u map)
6.3 OOBACHATH CIOCOOBI MOTYYSHHS TEJI BPALICHHUS
6.4 KrnaccudunupoBats B3aUMHOE pacIoiioKeHUE CPephl U MIIOCKOCTH
65 OnepupoBarh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CEIMEHTA, IIApOBOM CJIOW, OCHOBAaHUE
' IapOBOTO CJI0S, BEICOTA IIAPOBOTO CJI0s, IIIAPOBOIA CEKTOP
6.6 Boraucnars 00bEMBI 1 TUTOMAAM TIOBEPXHOCTEH TN BPALICHHS, TEOMETPUUYECKUX TeJl C TPUMEHEHHEM (hOpMyT
6.7 OnepupoBaTh MOHATUSMU: MHOTOI'PAaHHUK, BIIMCAHHBIA B cepy U ONMMCAaHHBIN OK0J0 chepsl, chepa, BIUCAHHAS B
' MHOTOI'PaHHUK WJIM TEJIO BpPAIIEHUsS
6.8 BbIuncnaTe COOTHOIIEHHS MEXTy TUIOIIASIMH TOBEPXHOCTEH U 00bEMaMU OJJOOHBIX TeJ
6.9 N300pakaTh u3ydaeMble (GUTYpbl OT PYKH U C IPUMEHEHHEM IPOCTBIX YEPTENKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IJIOCKME YEPTEXHU M3 PUCYHKOB HMPOCTHIX OOBEMHBIX (UIYp: BHI CBEPXY, COOKY, CHU3Y;
' CTPOUTH CEUCHHS TEIl BPALICHUS
6.11 W3BnekaTh, HHTEPIPETUPOBATH U MPE0OPa30BhIBaTh HHPOPMAITUIO O TPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (PHUTypax,
' MPEJCTAaBICHHYIO Ha YepTeKaxX U pUCYHKAX
6.12 [TpumensTh TEOMETpHUECKUE (DAKTHI ISl PEICHHUsT CTEPEOMETPHUECKUX 3a/1a4, TIPEAIOJIaraloNiNX HECKOJIBKO IIaroB

pelIeHus, €ClIi yCIOBHS MPUMEHEHUS 3aJaHbl B IBHOU (popme
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6.13 OnepupoBarh MOHATHUEM: BEKTOP B IIPOCTPAHCTBE
6.14 BbINONHATE JEWCTBUS CIIOKEHUS] BEKTOPOB, BBHIUMTAHMS BEKTOPOB M YMHOXXEHHS BEKTOPa Ha YHCJIO, OOBSCHSATH,
' KaKMMH CBOWCTBaMHU OHH 00JIaIatoT
6.15 [TpuMeHsATh MpaBMUIIO Mapaiesenunesia Mpy CI0KEHUH BEKTOPOB
OmnepupoBaTh MOHATHAMH: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
6.16 KOOPJIMHATHI BEKTOPA, YTOJ MEXK/Ty BEKTOPAaMH, CKaIIPHOE IIPON3BEACHUE BEKTOPOB, KOJIMHEApHBIC M KOMILUTaHAPHBIC
BEKTOPBI
6.17 Haxoaute cymMMy BEKTOPOB M MPOM3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEKAY BEKTOPAaMH, CKAIIPHOE ITPOU3BEICHHE,
' packiaabpIBaTh BEKTOP MO ABYM HEKOJUTMHEAPHBIM BEKTOPaM
6.18 3amaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOW CHCTEME KOOPAMHAT
6.19 Pemrats npocreiimme reoMeTpudecKre 3aaui Ha IPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO1a
6.20 Pemrate 3amaum Ha JOKa3aTeNbCTBO MATEMAaTHYECKUX OTHOIICHHHA M HAXOXKJICHHE T€OMETPUYECKHX BEIUYMH I10
' o0pa3maM WM aNropuTMam, IPUMEHSSI H3BECTHBIE METO/IbI IIPH PEIICHUH CTAHJAPTHBIX MaTEMATHIECKHUX 3a/1a9
6.21 [TpuMeHsTH TpOCTEHIIME MPOTPAMMHBIE CPEICTBA M DJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE CHCTEMBI TPU PEIICHUH
' CTEPEOMETPUUECKUX 3a]1au
6.22 [TpuBOANTH IPHIMEPHI MATEMATUIECKUX 3aKOHOMEPHOCTEW B MIPUPOJIE U KHU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB
' T€OMETPHH B UCKYCCTBE
[IpuMeHATh MONMyYeHHBbIE 3HAHUS HA IpaKTHKe: aHAJIM3UPOBATh peajibHble CUTYyallud W TPUMEHSTh W3y4YEHHbIE
6.3 MOHATHUS B TPOIIECCE TOMCKA PEIICHUS MaTeMaTH4YeCKh CPOpPMYyIMpPOBAaHHON MPOOIIEMBI, MOJIEIUPOBATh PeaIbHBIE

CUTyalluu Ha A3BIKC TCOMCTPHUU, UCCIICA0BATH ITIOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUCM I'COMETPUUCCKUX MOHATUN U

TEOPEM, almapara anre6pbl, peiaTh NPAKTHYCCKUEC 3aaa4U, CBA3AHHBIC C HAXO0XACHUEM I'COMCTPUICCKHUX BEJIMUYNH
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIIACC

Kon
-

7.1

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

I'eomeTpus

OCHOBHBIC TTOHSTHS CTEPCOMETPHHU. Tqua, npsMas, IIOCKOCTb, IIPOCTPAHCTBO. ITousTre 00 aKCMOMATHYECKOM IMOCTPOCHUU

CTCPCOMETPHUN: AKCUOMBI CTCPCOMCTPUHU U CICACTBUA U3 HUX

7.2

B3anMmHOE pacnosnokeHue NpsSMbBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, IAapAJUICIbHBIE W CKPEIIMBAIOIINAECA IIPSIMBIE.
[TapamienpHOCTD NPSIMBIX U IIJIOCKOCTEHN B IIPOCTPAHCTBE: MapajllebHbIE IPSMBIE B IPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPSIMBIX,
[apaJUIEIIbHOCTh INPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMH CTOPOHAMH, YIOJ MEXKIY MNPAMBIMA B IIPOCTPAHCTBE.
[TapamienpHOCTD INIOCKOCTEN: TapasuIeIbHbIE INIOCKOCTH, CBOMCTBA apaJlIeNIbHBIX INIOCKOCTEN. [IpocTeliniie npocTpaHCTBEHHBIE

(buUrypbl Ha MIOCKOCTHU: TETPAdIP, KyO, MapajuieenuIie], TOCTPOCHUE CEUCHUM

7.3

7.4

[leprieHAMKYIAPHOCTh TPSAMOW W IUIOCKOCTH: TEPHNEHIUKYJISIPHBIE MPSAMbIE B IPOCTPAHCTBE, MPAMbBIE MApPAJIIEIbHBIE U
MEPICHINKYIISPHBIE K IUIOCKOCTH, MPU3HAK MEPIICHAUKYIISPHOCTU MPSIMOM U INIOCKOCTH, TEOPEMA O NPSAMOU NEPIEHIUKYISIPHOU
IJIOCKOCTH. YTJbI B MIPOCTPAHCTBE: YIOJI MEXKIY NMPSAMOW U MJIOCKOCTBIO, IBYTPAHHBIA yTOJI, IMHEHHBINA Yroa JIBYTPAHHOIO YTJIA.
[TeprieHAUKYISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TIIOCKOCTH, MMPOEKIHS (PUTyphI HA
IJIOCKOCTh. [lepneHauKyIsspHOCTh IIOCKOCTEW: MPHU3HAK MNEPHEHIUKYJIIPHOCTH [JBYX IUIOCKOcTel. Teopema o Tpéx
MEPIICHINKYIIApax

[ToHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBIMYKJIbIE M HEBBINYKJIbIE MHOTOTPAHHHUKH, pPa3BEPTKA
MHOrorpaHHuka. [Ipusma: n-yroiapHas mpus3Ma, TpaHd U OCHOBAHUS MPU3MBI, MIPSIMas U HAKJIOHHAS MPU3MBbI, OOKOBas W MOJTHAs
MOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsAMOYTroJIbHBIN Mapajyieienuien U ero ceorcra. [lupamuaa: N-yrojapHas nupamua,
TpaHU W OCHOBAaHUE MUPaMH]IbI, OOKOBAsi U TOJHAS MOBEPXHOCTh MHUPAMUJIbI, MIPABUIbHAS U yCEUEHHAs MUpaMHUaa. DIEMEHTHI

IMPU3MBI U ITUPAMU/IBL. HpaBI/IHBHBIe MHOT'OIpaHHUKU: ITIOHATHUEC NIPABUJIIBHOT'O MHOT'OI'paHHUKA, ITPABUJIbHAA IIpHU3Ma U IIpaBUJIbHAA
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nupamMu/a, IpaBUIbHAs TPEYrojbHas MUpaMUIa U MPaBHIBHBINA TeTpasap, Ky0. [IpeacraBienne o npaBMIIbHBIX MHOTOTPAHHUKAX

OKTadAp, A0ACKa’Ap U UKOCASAPYyrue Ceuenus IMPU3MbI U ITIMPaMU/JIbI

CI/IMMCTpI/IH B IIPOCTPAHCTBE: CUMMECTPHUA OTHOCHUTCIBHO TOYKH, HpHMOfI, IUIOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IHUpaMHIax,

& napajuleJenuIeax, NpaBUIbHbIX MHOIOIPaHHUKAX
Beruuciienue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, quaroHanu, yriasl. [lnomans O0KoBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTU
26 HpsIMOM IIPU3MBI, TUIOIIAb OCHOBaHU, TeopeMa 0 OOKOBOH MOBEPXHOCTH MpsMOM mpu3Msl. [lnomiane 60KOBOM MOBEPXHOCTH U
' IOBEPXHOCTU MPaBWIBHOW NMUPAaMUJbI, TEOpeMa O IUIOMEAAu yceu€HHoW nupamuabl. [lonsrue o6 o6véme. OOBEM nmupamuisl,
IIPU3MBI
7.7 [TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHUSI MEXKAY IUIOMIAIIMU TIOBEPXHOCTEH, 00bEMaMH MTOOOHBIX TET
11 KITACC
Kon IIpoBepsieMBlii 2IEMEHT COIEP/KAHUS
6 I'eomerpus
6.1 Hunuaapuyeckasi MOBEPXHOCTh, 00pa3ylolne HUINHAPUIECKONH TTOBEPXHOCTH, OCh LIMJIMHAPUYECKON nMoBepXHOCTH. L{ununap:
' OCHOBaHHUS U OOKOBast MOBEPXHOCTh, 00pa3yroIas U 0Ch, IUIOIIAAb OOKOBOM U MOIHOM MOBEPXHOCTH
Konnueckass moBepXHOCTb, 00pa3yroliie KOHMYECKOW IOBEPXHOCTH, OCh W BEpIIMHA KOHMYECKOW moBepxHocTH. KoHyc:
6.2 OCHOBaHHWE U BEPIIHUHA, 00pa3yiomas U oCh, TUIONAAh OOKOBOM M MOJHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yronme u
BBICOTA, OCHOBAaHMsI U OOKOBasi IOBEPXHOCTh
6.3 Cdepa u map: LEHTp, paauyc, TUaMeTp, IUIONIAJb MOBepXHOCTU cheprl. B3zaumHoe pacmonokenune cdepbl M IUIOCKOCTH,
' KacaTeJbHast IIOCKOCTh K cdepe, MIommaas cheps
6.4 N3o6pakenue Ten BpallieHUst Ha MIIOCKOCTH. Pa3BépTka HMIMHApa U KOHyca
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6.5 KomOuHammu ten BpaiieHuss 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN OKOJI0 cdepbl, chepa, BIMCaHHAsS B MHOTOTPAHHUK,
' WIM TEJIO0 BpallleHUs
6.6 [Tonsitre 06 06BEMe. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 00 00bEME MPSAMOYTOIHHOTO MapalIeIeUIe[a U CICICTBUS
' u3 He€. O0BEM HmMHApa, Konyca. O0BEM 11apa U miomaib chepbl
6.7 [TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEX Ty IJIOLIAIIMH TOBEPXHOCTEH, 00bEMaMU MOTO0OHBIX TeI
6.8 Ceuenus nuuHApa (IapajjiebHO U MEPIEHIUKYIISIPHO OCH), CEYeHUs KOHYyca (IIapajljielIbHOe OCHOBAHHUIO U MPOXOJIAIIEEe Yepes
' BEpIIMHY), CeUEHUs 11apa
BekTtop Ha miiockoctd U B npocTpaHcTBe. CII0KEHHE M BBIYMTAHUE BEKTOPOB. Y MHOXXEHHE BEKTOpa Ha uucio. Pasnoxenue
6.9 BEKTOPA 10 TPEM HEKOMILJIaHAPHBIM BekTopaM. [IpaBuio napamienenunena. Penenne 3agad, CBsI3aHHBIX ¢ IPUMEHEHUEM IIPABUII
JICHCTBUM C BEKTOPAMHU
IIpssmoyrosbHas cucremMa KOopAuHaT B npoctpancTse. Koopannars! Bekropa. [Ipocreiimme 3anaun B KOOpAXHATAX. YTOJI MEXAY
6.10 BekTopamMu. CKalsipHOE NPOU3BEICHHE BEKTOPOB. BhlumciieHHE yrioB Mexay NpsSMbIMH U IUIockocTsaMu. KoopauHatHo-
BEKTOPHBIN METOJ IPU PELIEHUH FEOMETPUYECKUX 3a7a4

ITPOBEPAEMBIE HA ET'3 10 MATEMATHKE TPEBOBAHHS K PE3YJIbTATAM OCBOEHUSI
OCHOBHOH OBPA3OBATEJIbHOU ITPOI'PAMMBI CPEJJHEI'O OBIIET'O OBPA3OBAHMA

Kon
[IpoBepsiembie TpeOOBaHUS K MPEIMETHBIM pe3yJIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMBbI
IPOBEPSIEMOTO
POBEp cpenHero o0Iero oopa3oBaHus
TpeOOBaHUS

Brnanenne merogamu J0Ka3aTeNbCTB, aNTOPUTMAMM pEUICHUS 3a/ad; yMeHHE (OpMYJIMpPOBAaTh M ONEpUPOBATH
MOHATUSIMU: OIPEACIICHHE, aKCMOMa, TEOpEMa, CIEICTBUE, CBOMCTBO, NPU3HAK, NOKA3aTelIbCTBO, PABHOCWUJIBHBIE
(bopMyJIMPOBKY; MPUMEHSTh UX; yMeHUE (GOPMYJIMPOBATH OOpaTHOE U MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPUBOIUTH
IpUMEpPbl M KOHTPIPHUMEPHI, HCIOJb30BATh METOJ MAaTEMaTU4YeCKOW MHIYKIUH; HPOBOAUTH JIOKA3aTEIbHBIE
pacCyKJIeHHs IPU PELICHUH 3a7a4, OLEHUBATh JIOTUYECKYIO NPABUIBHOCTH PACCyKICHHUU;, YMEHHE OIEPUPOBATH

MOHATHUAMU. MHOXKCCTBO, ITOJMHOXECTBO, OII€pallik Had MHOXCCTBAMHU, YMCHUC MHCIIOJIB30BAaTh TCOPCTUKO-
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MHO>KECTBEHHBIN anmnapar i ONMCAHUS PEaIbHBIX IPOLECCOB U SABJICHUM U IPU PELIEHUU 3a]a4, B TOM YHCIIE U3
Ipyrux y4eOHBIX MPEIMETOB; YMEHHE OINEpUpOBaTh MOHATHSAMH: rpad, cBs3HBIM rpad, nepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHUE 3a7aBaTh W OMHCHIBATh rpadbl pa3IMuHBIMU CIOCOOAMH; MCIIONB30BaTh Tpadbl MPHU PEIICHUH

3aJa4

YmMmenue OIICpHUPOBATH IOHATHAMU: HATypaJlbHOC YHUCIO, LEJI0€ YHMCIIO, CTCIICHb C ILECJIBIM IIOKa3aTCJIeM, KOPCHb
HaTypam,Hoﬁ CTCIICHU, CTCIICHL C pallMOHAJIbHBIM ITOKA3aTCJIEM, CTCIICHL C I[CﬁCTBHTGJIBHLIM IIOKa3aTcCJIEM, norapn(bM
qucjiia, CHHYC, KOCHHYC W TaHI'CHC IIPOHU3BOJIBHOI'O 4YHCJIA, OCTATOK II0 MOAYJIIO, pPalMOHAJIBHOC YUCIIO,
HppaluoOHAJIbHOC YHUCJIO0, MHOXCCTBA HATypaJbHBIX, LCJIbIX, palllOHAJIbHBIX, I[GflCTBI/ITCJIBHbIX quCcei; YMCHUC
HCIIOJIb30BaTh IIPU3HAKU ACIMMOCTH, HauMEHBIINH O6H.IPII>1 ACIUTCIIb U HAUMCHBIICC 06mee KpaTHOC, aJI'OpUTM
EBKJII/I[[a Inpu peliCHUM 3aAa4, 3HAKOMCTBO C Ppas3IMYHbIMWU IMO3UIUOHHBIMHU CHCTCMAaMH CYHHCIICHHA, YMCHHUC
BBITIOJIHATH BEIUMCIICHUE 3HAUCHUN U HpeO6p330BaHI/I${ BBIpa)KeHI/Iﬁ CO CTCIICHAMU U J'IOFapI/I(I)MaMI/I, npeo6pa30BaHH;1
IlpO6H0-paIII/IOHaJIBHI>IX Bblpa)KeHHﬁ; YMCHHUC OINCPpUPOBATH IMOHATHUAMU: IMOCICAOBATCIBbHOCTD, apI/I(i)MeTI/I‘-IGCKaﬂ
nporpeccusd, recoMETpuICCKaa Mporpeccusd, OCCKOHEYHO Y6LIBaIOH_Ia$[ reoOMETpHUICCKaAd MPOrpecCud; YyMCHUC 3a1aBaTb
MMOCJICAOBATCIIBHOCTH, B TOM YHUCIC C IMOMOMIBKO PEKYPPCHTHBIX (bOpMy.H; YMCHHUC OICPUPOBATL MOHATUAMU:
KOMIIJICKCHOEC 4YHCJIO, COHpSDKéHHI)Ie KOMINJICKCHBIC YHCJIa, MOAYJIb U ApTYMEHT KOMIIJICKCHOT'O YHCJIa, (1)0pMa 3aIllucu
KOMIIJICKCHBIX  YHUCCII (FCOMeTpI/I"ICCKaH, TPUTOHOMCTPpHUYCCKAA H anre6panqecxaﬂ); YMETb NPOU3BOAUTDH
apI/I(i)MeTI/I‘IGCKI/Ie ﬂGﬁCTBI/Iﬂ C KOMIIJICKCHBIMHU YHCJIaMU; IMIPUBOJUTH ITPUMCPBI UCITOJIb30BAHNA KOMITJICKCHBIX YUCCIT;

ONCpHUPOBATh MOHATUAMU: MATPULlA 2X2n 3X3, OIPECACIINTECIIb MATPULLBI, FCOMeTpI/I‘IeCKI/Iﬁ CMBICJT OIIPEACIIUTEIIA

YMeHnue OIICpHUPOBATH IOHATHUAMMU palnOHAJIbHBIC, HpparuOHAJILHBIC, ITOKa3aTCJIbHEIC, CTCIICHHEBIC,
J'IOl"apI/ICbMI/I'-IeCKI/Ie, TPUTOHOMETPHUYCCKUEC YPaBHCHHA U HCPABCHCTBA, UX CUCTEMBI; YMCHUEC OIICPUPOBATH ITIOHATHAMM:
TOXACCTBO, TOXIACCTBCHHOC Hp606pa3OBaHI/IC, YpaBHCHHUEC, HCPABCHCTBO, CHUCTEMaA ypaBHeHI/Iﬁ U HCPABCHCTB,

PaBHOCHUIIBHOCTH ypaBHeHHﬁ, HCPAaBCHCTB 1 CUCTEM; YMCHHUEC PCIIATE YPABHCHUS, HCPABCHCTBA U CUCTEMBI C ITIOMOIIIBIO
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Ppa3InYHbIX HpI/IéMOB; peiiaTh YpaBHCHHUA, HCPABCHCTBA MW CUCTECMbI C IIApaMCTPOM; IPHUMCHATH YPAaBHCHUA,
HEPABCHCTBA, UX CUCTEMBI IJI PCIICHUA MAaTEMAaTUUCCKUX 3a/lad U 3aJa4 U3 pa3JIndHbIX obnacreit HAYKHU U peanLHoﬁ

KHU3HHU

YMeHue omnepupoBaTh MOHATHAMU: (DYHKIHS, YETHOCTh (PYHKUUH, MEPHUOAMYHOCTh (YHKIHMH, OTPAHUYCHHOCTH
(GYHKIIMHM, MOHOTOHHOCTh (YHKIMH, SKCTpeMyM (yHKIHMH, HanOonbllee W HauMEHbIIee 3HAYeHUS (QYHKIHH Ha
POMEXYTKe, HempepbiBHAA (DYHKIMS, aCUMIITOTHI rpaduka (yHKUIWHU, IEpBas W BTOpas MPOM3BOJAHAS (YHKIIUH,
TEOMETPUYECKUI U (PU3UUECKHUI CMBICI IIPOU3BOTHOM, IEpBOOOpa3Hast, ONpeAeIEHHBIN HHTETPANl; yMEHHE HAXOIUTh
aCHMIITOTHI Tpaduka PyHKINHN; YMEHUE BBIYUCISATH TPOU3BOIHBIC CyMMBI, IIPOU3BEICHUS, YACTHOTO M KOMITO3UIUH
(GyHKIMIA, HAXOAUTH YpaBHEHUE KacaTeIbHOH K rpaduKy QyHKIMH; YMEHUE HaXOIUTh ITPOU3BOIHBIC JIEMEHTaPHBIX
(GyHKIMH; yMEHHE UCIIOIB30BATh MPOU3BOAHYIO JUIS HCCIIE0BaHUS (DYHKINI, HAXOJUTh HANOOJBIINE M HANMEHBIIIHNE
3HaueHHs (YHKIHHA; CTPOUTH TpadMKW MHOTOWICHOB C HMCHOJB30BAaHHEM ammapara MaTeMaTHYeCKOTO aHaJIH3a;
NPUMEHSTHh TPOU3BOAHYIO Ui HAXOKICHUS HAMIYUIIErO PEIICHWs B TPHUKIAIHBIX, B TOM YHCJIE COIHAIHHO-
HKOHOMHMUYECKUX M (PU3UUECKUX 3a]adax; HaXOAUTh IUIOIAAN U 00BbEMBI (DUTY C MOMOIIbIO MHTETpajia; NPUBOIUTD

IpUMEpPbl MATEMAaTHYECKOTO MOETMPOBAHHUS C TOMOIIBIO TU(PEpEeHIINATBHBIX YPaBHEHUN

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (QyHKUMHM, oOpaTHas (GYHKUMSA, KOMIO3UIMA (YHKIMHA, JUHEHHas
byHKIMS, KBagpaTHuHas (pyHKIMS, pallMoHaIbHas (PyHKIMS, cTelleHHas (PYHKIMS, TPUTOHOMETpUYECKre QyHKIUY,
oOpaTHbIe TPUTOHOMETpHUECKUe (QYHKIIMHU, TOKa3aTeNbHas U Jorapupmudeckas QyHKIUN; yMEHUE CTPOUTD Tpaduku
M3Y4YEHHBIX (QYHKIUI, BBINOJIHATH MpeoOpa3oBaHus TpaduKoOB (QYHKIMHA, HCIONb30BaTh I'paduKu i1 U3yYEHUs
IPOLIECCOB U 3aBUCHUMOCTEH, NMPH PELIEHUH 3a]a4 U3 APYTHX Y4eOHBIX NPEIMETOB M 3a/ad M3 PEalbHOU JKU3HU;
BbIpaxaTh (OpMyJIaMHU 3aBUCUMOCTH MEXKIYy BEIMYMHAMH; HCIIOJIb30BAaTh CBOWCTBA M Tpaduku (yHKIUN Ui
pelleHNs ypaBHEHH, HEpaBEeHCTB U 3334 C MapaMeTpaMH; U300paxaTh Ha KOOPJMHATHOW TUIOCKOCTH MHOXKECTBA

pEelIEHU YpaBHEHU, HEPABEHCTB M X CUCTEM
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YMenue peiiaTh TCKCTOBBLIC 3aa4U pa3HbIX TUIIOB (B TOM YHMUCJIC HA MPOUCHTHI, JOJIHU U YaCTH, HA JIBUKCHHUC, pa60Ty,
CTOMMOCTb TOBApOB H YCIYI, HAJIOIu, 3aJa4u U3 obnactu ypaBJICHUA JIMYHBIMH H CEeMEHHBIMU (bHHchaMI/I);
COCTAaBJIATH BBIPAKCHHA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBI 11O YCJIOBUIO 3aladd, MUCCICAOBATH IMOJIYYCHHOC
pPE€IICHUE W OLICHUBATH HpaBI[OHOI[O6HOCTI) PE3YIbTATOB;, YMCHHUEC MOJACIIMPOBATH PCAJIBHBIC CUTyallUW Ha S3BIKC
MAaTCMAaTUKH,; COCTABJIATH BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA U UX CHUCTCMBI 11O YCJIOBHIO 3aJa4d, UCCIICIOBATH

IMOCTPOCHHBIC MOACIINU C UCIIOJIB30BAHUEM allrapara aJ'Il"e6pBI, HHTCPIIPCTUPOBATDH HOJ'Iy‘lGHHBIfI peE3yIbTaT

YMeHue OIICPHUPOBATL IIOHATUAMU: CPCIAHCC apI/I(bMCTI/I‘{eCKOG, MECOMUaHa, HauOoJIbIlIEe U HaUMEHbIIIEES 3HAa4YCHUAI,
pasMax, AJUCICpCUA, CTAHAAPTHOC OTKJIOHCHUC YHCIIOBOI'O Ha60pa; YMCHUC HU3BJICKATb, HWHTCPIIPETUPOBATH
I/IH(1)OpMaI_II/IIO, MNpEACTAaBJICHHYIO B Ta6J'II/II_IaX, Ha JuarpaMmax, Fpa(i)I/IKaX, OTpa)xKarouyro CBOICTBA PCaJIbHBIX
mponeccoB 1 ﬂBHGHHﬁ; MMpEaACTaBIATH I/IH(i)OpMaIII/IIO C IIOMOIIIbIO Ta6JII/ILI " auarpamMm; UCCiI€a0BaTb CTATUCTUYCCKHUC
JaHHbIC, B TOM YHUCJIC C IIPUMCHCHUCM Fpa(I)I/I‘ICCKI/IX MCTOJOB M JJICKTPOHHBIX CPCIACTB; Fpa(bI/I‘IGCKI/I HCCICO0BATH

COBMECTHBIC HAOIIOACHHS C TIOMOIIBIO JIMarpaMM PAaCCEHBAHMSI M JTMHCHHON perpeccuu

YMeHue onepupoBaTh MOHATUSMH: CIIyYalHBIA OMNBIT U CIy4alHOE COOBITHE, BEPOATHOCTh CIYYalHOIO COOBITHS;
YMEHHE BBIYUCIIATH BEPOSITHOCTh C UCIOJIb30BaHUEM TpaUUYEeCKUX METO/0B; MPUMEHATh (GOPMYJIbI CIOKEHUS U
YMHOXKEHUSI BEpOSTHOCTEH, (OpMyy MOJHONH BEpOSATHOCTH, (opMmyiy bepHyman, KoMOMHaTOpHBIE (GaKThl U
(GopMyJIbl; OLIEHHBATH BEPOSITHOCTH PEAJbHBIX COOBITHUI; YMEHHE ONEPUPOBATh MOHSTUAMMU: ClydyailHas BEIMUYMHA,
pacnpeziefieHue BEPOSITHOCTEN, MAaTEMaTHUECKOE OXKMJIAHUE, JUCIEPCUS M CTAHJAPTHOE OTKJIOHEHUE CIIy4alHOU
BEJIMYMHBI, (QYHKIUU pacpeIesIeHUs U MJIOTHOCTH PABHOMEPHOTI'0, IOKA3aTeIbHOI0 U HOPMAJIbHOTO paclpeiesieHni;
YMEHHE UCNOIb30BaTh CBOMCTBA U3yUYEHHBIX PACIPEACIICHNN ISl PEIIEHUS 3a/1a4; 3HAKOMCTBO C MOHATHSMM: 3aKOH
OOJBIINX YHCEI, METO/Ibl BEIOOPOUHBIX MCCIEI0BAHNUN; YMEHUE MTPUBOIUTH IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIITNX
YHCeIl B MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUAX; YMEHHE ONIEPUPOBATh MOHATHAMU: COUETaHNE, IEPECTaHOBKA, YUCIIO

COUYEeTaHM, YMCII0 epecTaHOBOK; OMHOM HbI0TOHA; yMEeHHe MPUMEHITh KOMOMHATOPHbIE (PAKTHI M pacCyKIeHUS JUIs
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10

11

pemieHusd 3adad; OLCHUBATH BCPOATHOCTU PCaJIbHbIX CO6BITPII>1; COCTaBJIAATb BCPOATHOCTHYIHO MOIACIbL U

MHTEPIPETUPOBATH MOJTYYCHHBIN pe3yIbTaT

YMeHue onepupoBaTh NOHATUAMU: TOUKA, IPSIMAast, IJIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, BEIMYMHA Y14, JIOCKUN
YIoJI, ABYTPAHHBIN yIroJl, TPEXTPAHHBIA yTOJl, CKPEIIMBAIOIIHUECS NPSIMbIE, NAPAJUICIBHOCTh U MEPIICHAUKYISPHOCTD
HPSMBIX U IIOCKOCTEH, Yrod MEXIY IPSMBIMH, YTOJ MEXKIY HNPSMOM U IUIOCKOCTBIO, YTOJ MEXKIY IIOCKOCTSIMH,
pPacCTOSHUE OT TOYKHM JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY NPSIMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTSMH; YMEHHE
WCIIONIb30BATh MPHU PEIICHUU 3a/a4 HU3Y4YCHHbIE (PAKTBI U TEOPEMBl IUIAHUMETPUHU; YMEHHUE OIICHHBATh Pa3Mepbl
00BEKTOB OKPY’KAIOIIETO MUPA; CTPOUTh MATEMATHUYECKUE MOJIEIIN C TIOMOIIbIO TEOMETPUUECKHUX TTOHITHI U BEJIMYWH,

peuiaTth CBA3aAHHBIC C HUMHU ITPAKTUYCCKUEC 3a1a4n

YMeHue oneprupoBaTh NOHATUSAMHE: IIOMIAb GUTYpBI, 00BEM (PUTYPBI, MHOTOTPaHHUK, IPABUIBHBI MHOTOTPAHHHUK,
cedeHre MHOTOTpaHHUKa, Ky0, mapajuieNienurne1, npu3Ma, nupamuaa, Gurypa u moBepXHOCTh BpAIICHUS, IIMIIUHID,
KOHYC, map, chepa, miomaas chepsl, oAb MIOBEPXHOCTH MHUPAMUIBI, TPU3MBbI, KOHYCA, IIIIUHAPA, 00BEM Ky0a,
MPSIMOYTOJIBHOTO TapajuieNienuIena, MUpaMUJibl, MPU3MbL, IWIMHApPA, KOHYcCa, IIapa, pa3BEPTKAa MOBEPXHOCTH,
CEYeHHUs KOHyCa U LWIMHJIpa, MapajyielbHble OCH WM OCHOBaHMIO, CEUEHUE 11apa, INIOCKOCTh, Kacatouiasics chepsl,
WIMH]IPA, KOHYCa; YMEHHE CTPOUTH CEYeHHE MHOTOTpaHHUKA, H300pa’kaTh MHOTOTPAaHHUKHU, (GUTYPBI 1 TOBEPXHOCTH
BpalmcHus, HX CCYCHUA, B TOM YHCIIC C IMOMOMIIBIO JJICKTPOHHBIX CPEACTB; YMCHUC IMPUMCHATH CBOIICTBa
TEOMETPUUECKUX PUTYP, CAMOCTOSTENLHO (POPMYIUPOBATH ONPEEICHUS U3y4aeMbIX (pUTyp, BBIIBUTATH TUTIOTE3BI O
CBOMCTBaX M TNpU3HAKAX TEOMETPUYECKUX (UTYp, OOOCHOBBIBaTH MWJIM OIPOBEpPraTh HMX; YMEHHE IPOBOJIUTH
KJaccupuKanuio GUryp mo pa3IuyHbIM MIPU3HAKAM, BBIIIOIHITH HEOOXOIUMBIE JOMOJHUTEIbHBIE TOCTPOSHUS

YMeHue onepupoBaTh MOHATUSIMU: IBUKEHUE B MPOCTPAHCTBE, NMapalIeIbHbIA IEPEHOC, CHMMETPHS Ha TUIOCKOCTU U
B IPOCTPAHCTRBE, TOBOPOT, TpeoOpa3zoBaHue MO100Ms1, TT0I00HBIC PUTYPHI, YMEHHE PACcTIO3HABATH PABHBIE U MTOJOOHBIS

(I)I/Il“ypbl, B TOM HYHUCJIC B IPUPOJALC, UCKYCCTBEC, APXUTCKTYPC; UCIIOJIb30BATh TCOMECTPHUICCKUC OTHOMICHUS ITPU PCIICHUN
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3a[a4; HAXOJUTh T'€OMETPUYECKHE BEIMYMHBI (JUIMHA, Yrojl, IUIOIAAb, 0OBEM) MpHU PEIICHHH 33134 U3 JIPYTUX
y4eOHBIX MPEAMETOB U U3 PeasbHOM KU3HU; YMEHUE BBIYUCIIATH T€OMETPUYECKUE BETUUUHBI (JUIMHA, YTOJ, IUIOIIa/lb,
00BEM, TUIONIAAb MOBEPXHOCTH), UCHOIB3Ys N3yUYEeHHBIE ()OPMYIIBI M METOJIBI, B TOM YHUCIIE: TUIOMIA/Ib TTOBEPXHOCTH
NUpaMUbl, TPU3MBI, KOHyCa, IWIMHApA, IUIOMAAb cdepbl; 00bEM Kyba, MPSIMOYTOJbHOTIO MapaulesienuIiesa,

NUpaMUIbl, TPU3MBI, HIWIMHAPA, KOHYCA, [IIapa; YMEHHE HAXOAUTh OTHOLICHHE 00BEMOB MOI0OHBIX (GUTYP

12

13

YMeHue onepupoBaTrh MOHATUAMU: NPSIMOYTOJIbHASI CUCTEMA KOOPJAMUHAT, BEKTOP, KOOPAUHATHI TOYKH, KOOPIUHATHI
BEKTOpPa, CyMMa BEKTOPOB, NPOM3BEICHHE BEKTOpAa Ha YHCIO, pas3lioKEHHWE BEKTopa Mo 0a3ucy, CKalsipHOe
MPOU3BEJCHNE, BEKTOPHOE TPOMU3BEICHUE, YIrOJ MEXAYy BEKTOpPAMHU; YMEHHUE HCIOJIb30BATh BEKTOPHBIA U

KOOpI[I/IHaTHHﬁ MCTO JIsl pCHICHUSA FCOMETPUICCKUX 3alaq U 3alav APYTrUx y‘le6HbIX npeaMCETOB

YMeHue BbIOMpaTh MOAXOASIIMN METOA AJI PEUIeHUs 3aJaud; NOHMMaHHWE 3HAYMMOCTH MAaTeMaTUKU B U3Yy4YE€HUU
IPUPOJHBIX U OOIIECTBEHHBIX MPOLECCOB U SBJICHUI; YMEHHME paclio3HaBaTh HPOSIBIEHUE 3aKOHOB MAaTEMATUKU B
UCKYCCTBE, YMEHHE NPHUBOJIUTH NPUMEPbl MAaTEMAaTUYECKUX OTKPBITUM POCCHHCKOM M MHUPOBOM MaTeMaTH4ECKON

HayKH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMBIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 2IEMEHT COJEPKAHUS
1 Yucna v BIYUCICHUS
11 Harypanbnsie u nensie yncna. [Ipu3Haky Je1MMOCTH LEIbIX YUCE
1.2 Pammonaneubie uncna. OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, IPOIICHTHI, OECKOHEYHBIC TIEPUOIUUECKUE TPOOH
1.3 ApudmeTndeckuii KOpeHb HaTypajdbHOU cTeneHu. JlefcTBHs ¢ apuMeTHUeCKUMU KOPHIMH HATypaJbHOU CTEIIEHH
1.4 Crenenb ¢ 1ensiM nokaszaresneM. CTeneHb ¢ pallnoOHaIbHBIM NoKa3areneM. CBoiCTBa cTeneHu
1.5 CuHyC, KOCHHYC U TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHI'€HC YMCIOBOTO apryMeHTa
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1.6 Jlorapudm uncna. [lecaTnynble U HaTypaibHbIE JOTapupMbI

17 JeiicTBuTenpHble Yncia. ApudMETHUECKUE ONEeparui ¢ JEHCTBUTENBHBIMU 4nciaaMu. [IpuGnnKEHHbIE BBIUMCIICHUS, MpaBHIIa
' OKpYTJIEHHUs, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIUMCIICHUI

1.8 [IpeoOpazoBanme BEIpaKEHUI

1.9 KommnekcHele uncna
2 VYpaBHEeHUS U HEpaBEHCTBA

2.1 Lenble n 1poOHO-paliiOHaIbHbIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 TpuronomeTrpruyeckue ypaBHEHUS

24 [TokazarenbHbIE U TOTapU(PMUIECKHE YPAaBHEHUS

2.5 Llenbie 1 pOOHO-palIMOHATILHBIC HEPABCHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toka3zarenbHbIe U JOrapupMUUECKHe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBeHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB

2.10 VYpaBHEeHMs1, HEpaBEHCTBA U CUCTEMBI C TTapaMeTpaMu

211 Matpuia cuctembl TMHEWHBIX ypaBHeHUN. OnpeenuTenb MaTpULIbL
3 @OyHKIMH U TpaduKu

31 OyHknus, crnocoObl 3amganus ¢yHkuuu. ['papux dyskumu. B3aumao obpaTtHble pyHkumu. YéTHbie u HEU€THBIE (DYHKIMH.

[lepuonnyeckue pyHKIUU
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OO6nactp ompeneneHUss U MHOXeCTBO 3HadeHHWH ¢yHkumu. Hymn ¢ysxoun. IIpomexyTkn 3HaKOMOCTOSHCTBA. [IpomexyTku

32 MOHOTOHHOCTH (QyHKIMU. MakcuMyMmbl 1 MUHUMYMBI (pyHKIMU. HanOosnblee 1 HanMeHblee 3HaueHue PYHKIMU Ha TIPOMEXKYTKE
3.3 CrenenHas (yHKIHSI C HATYPAJIbHBIM U 11eJIbIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS N-OW CTENEeHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U TpaduKu
3.5 [oxa3zatenpHas u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
3.6 Touku pa3pbeiBa. AcUMITOTH rpadukoB ¢pyHkuuid. CBolicTBa PyHKIUI, HEMPEPHIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs IOCIEN0BATEILHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyiia CI0KHBIX MPOLIEHTOB
4 Hauana matemaTuyeckoro aHaausa
4.1 [TpousBoanas ¢pyukiuu. [IponsBoiHbIe 371€MEHTAPHBIX (PYHKIIHIA
42 [IpumeHeHrne TPOM3BOJHONW K HCCIENOBaHUIO (YHKUIMHA HAa MOHOTOHHOCTh U AKCTpeMyMbl. HaxokneHue HauOONbLIEro H
' HAMMEHBIIIETO 3HAYeHUS! PYHKIIUU Ha OTPE3KE
4.3 [TepBoobOpasnas. UnTerpan
) MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Kombunatopuka
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7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTU B MIPOCTPAHCTBE
7.3 MHoOTOrpaHHUKH
7.4 Tena v MOBEpXHOCTH BpaIlEHUS
7.5 KoopauHatel 1 BEKTOPBI

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O ITPOLHECCA
— T'eomerpus, 10-11 xmaccel/ Aranacsa JI.C., byry3os B.®., Kagomies C.b. u ap., AkiinonepHoe o0I111ecTBO

«M3parenscTBO «IIpocBemenune»
HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

— bubnmoteka L{OK https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37

