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INOACHUTEJIbBHASA 3AIINCKA

PabGouass mnporpamma yueOHoro kypca «l'eomerpusi» 0a30BOTO YpOBHS st
obOyygaroruxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJApTa CPEJHEro 00IIero o0pa3zoBaHus, ¢ Y4ETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBAHMI, MPEABIBIIEMbIX K MAaTEMaTHYECKOMY OOpa30BaHUIO, U TPaJAULIMMA
poccuiickoro oOpa3oBanus. Peamusaums mnporpammbl  00eCleYMBAET  OBJAJCHHE
KJFOUYEBBIMA ~ KOMIIETCHIIMSIMM, COCTaBJISIIOIIMMH  OCHOBY JUJIi  CaMOpPa3BUTUA U
HENPEPBIBHOIO  00pa3oBaHus, LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO U

ITO3HABATCJIbHOI'O pa3BUTHA JITUUYHOCTHU 06y11a1011mxc;1.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTO Kypca reoOMEeTpUH Ha YPOBHE CpPEIHETO OOIIero oopa3oBaHUs
00yCJOBJIeHa MPAKTUYECKOW 3HAYMMOCThIO METANIPEAMETHBIX U MPEAMETHBIX PE3YJIbTaTOB
oOy4eHHs] TEeOMETPUM B HANPABICHWU JIMYHOCTHOTO Ppa3BUTUSA  OOyYaroOIIMXCH,
dbopMupoBaHus (PYHKIIMOHAIBHONH MaTeMAaTUYECKOM TIpaMOTHOCTH, H3YyUEHHUS OPYTHUX
y4eOHbIX JUCHMIUIMH. Pa3Buthe y o0Oydyaromuxcsi NpaBWIBHBIX MPEACTABICHUN O
CYILTHOCTU U MPOUCXOXKICHUN T€OMETPUUECKUX abCTpakiui, COOTHOIICHUH PEANbHOTO U
MJICAJIBHOI0, XapaKTepe OTPAKEHHMS MATeMaTUYECKOW HAYKOM SBJICHUM W IPOLECCOB
pealbHOr0 MHUpa, MECTE TE€OMETPUU B CHCTEME HAyK U pOJIM MaTeMaTH4YEeCKOro
MOJIETTUPOBAaHUSI B HAyYHOM I[IO3HAHUM W B MPAKTUKE CHOCOOCTBYET (HOPMHPOBAHUIO
HAyYHOTO MHUPOBO33PEHHUS YHYAIIUXCS, a4 TAKXKE KAyeCTB MBIIUICHUS, HEOOXOAUMBIX IS
aJanTalui B COBPEMEHHOM OOIIECTBE.

['eomeTpus aBnseTcs OAHUM U3 0A30BBIX MPEAMETOB HA YPOBHE CPETHETO OOIIETO
oOpa3oBaHMs, TaKk Kak oOecrneurBaeT BO3MOXKXHOCTb M3YyUYEHUS KakK JAUCHUILIUH
€CTECTBEHHO-HAYYHOI HAPaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe  MbllUIeHHE, (opMUpyeMOoe TMpU  U3YYEHUH OOydarouuMmucs
MOHSATUHHBIX OCHOB T€OMETPUU U MTOCTPOEHUU LIETIOUKHU JOTHYECKUX YTBEPKIECHUHN B X0JI€

peuiCHus TCOMCTPHUUYCCKUX 3adad, YMCHUC BBIJIBUT'dTb W OIIPOBECPIraTb THUIIOTC3bI



HETIOCPEICTBEHHO MCIIONB3YIOTCS MPH PEIICHUH 3a]a4 €CTECTBEHHO-HAYYHOTO IHMKIA, B
YaCTHOCTH U3 Kypca (QU3HKH.

YMeHrne OpHEeHTHPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTax NeATenbHOCTH 4enoBeka. OpueHTaIs 4eloBeka BO BPEMEHU U MPOCTPAHCTBE
— HEO0OXOIMMOE YCIIOBHE €r0 COIUAIBLHOTO OBITHS, (JOpMa OTPAKEHHS OKPYKAIOIIETO
MHpa, YCIIOBHE YCIENTHOTO MO3HAHUSA M aKTUBHOTO MPeoOpa3oBaHUs JEHCTBUTEIHLHOCTH.
OnepupoBaHHue MPOCTPAHCTBEHHBIMH 00pazamMu OOBEAWHSCT pa3HbIe BUIBI y4eOHOW U
TPYIOBOM JAESATENBHOCTH, SIBIACTCS OJHUM U3 MPOGECCHOHATHHO BAXKHBIX KAYeCTB,
MOJTOMY aKTyajdbHa 3a7ada (OPMUPOBAHHS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIJICHHS KaK Pa3sHOBHIHOCTHA OOPa3HOTO MBIIIICHUSI — CYIIIECTBEHHOTO KOMITOHEHTA B
MOJATOTOBKE K MPAKTHUUECKOU JEATETLHOCTH 110 MHOTUM HAIMPABICHUSIM.

[lenp ocBoeHuWs mporpamMmbl yueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus: — o0meo0pa3oBaTeNbHOE W OOIIEKYJIBTYPHOE PA3BUTHE OOYYAIOIIMXCS 4Yepe3
oOecrieueHne BO3MOXKHOCTH TMPUOOPETEHUS ¥  HUCIIOJIB30BAHUS CHCTEMATHYCCKUX
r€OMETPUUYECKUX 3HAHWM W JCUCTBUH, CHEeNU(DPUUHBIX TEOMETPUH, BO3MOKHOCTH
YCHENTHOTO TMPOJOJDKCHHSI 00pa3oBaHUS 1O CIENHUAIBLHOCTSIM, HE CBS3aHHBIM C
MPUKJIATHBIM UCTIOJE30BaHUEM T€OMETPHH.

[TporpamMma no reomeTpun Ha 0a30BOM YpPOBHE IpeaHA3HaYeHa JUIsl 00YyYaroIIuXCs
CpEIHEeH IIKOJIbI, HEe UCIBITHIBABIINX 3HAYUTEIHHBIX 3aTPyAHEHUI HAa YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus. Takum oOpazom, oOydaronuecss Ha 0a30BOM YPOBHE JOJDKHBI
OCBOWTH OOIHME MaTEeMaTUYECKHUE YMEHWs, CBSI3aHHBIE CO CIECIH(PUKON TEOMETPUH U
HEOOXOJMMBIE JUIS JKM3HM B COBPEMEHHOM obOmiectBe. Kpome 3TOro, OHM HMEIOT
BO3MOXKHOCTh M3YYUTh T'E€OMETpHIO Oosiee TIyOOKO, €ClM B JaJIbHEWUIIEM BO3HHKHET
HEOOXOAMMOCTh B T€OMETPHUECKUX 3HAHUSIX B MPO(DHEeCCUOHATBLHOM IeATeTLHOCTH.

JlocTikeHre  1eMM  OCBOCHHS  NIpOrpaMMbl  O00ECMeUMBACTCS  PEIICHUEM
COOTBETCTBYIOIHMX 3aaad. [[puopuTeTHRIMU 3a1adaMu OCBOSHHS Kypca «l eomeTpum» Ha
6a3oBoM ypoBHe B 10—11 kmaccax sBISIFOTCS:

. (dbopMUpOBaHHE MPEICTABICHHSI O TEOMETPUN KaK YaCTH MUPOBOH KYJIbTYpHhI

Y OCO3HaHHUE €€ B3aUMOCBSI3U C OKPY’KaIOIIUM MUPOM;



. (dbopMHUpoOBaHUE PEICTABICHUS O MHOTOTPAaHHUKAX U TEJIAaX BPAILEHUS KaK O
BAKHEMIIMX MATEMATHYECKUX MOJENSX, MO3BOJISIIOIIMX ONMUCHIBATh M HM3y4aThb pPa3HbIC
SBJICHHS OKPYKAIOILLEro MUPA;

. (dbopMHUpOBaHNE YMEHUS PAclO3HABATh HA YEPTEkKaX, MOJEISIX U B PEaIbHOM
MUpPE MHOTOT'PaHHUKH U TeJ1a BPAICHUS;

. OBJIaJICHHE METOJAaMHU pEIICHUs 33Jad Ha MOCTPOEHUS Ha H300paKeHHUAX
IPOCTPAHCTBEHHBIX (PUTyD;

. dbopMUpoBaHHE yYMEHHUS  ONEPUPOBATH  OCHOBHBIMH  TOHATHUSMU O
MHOT'OTPAaHHUKAX U TEJIaX BPALLIEHUS U UX OCHOBHBIMU CBOWCTBaMU;

. OBJIAJICHUE AJITOPUTMAMHM PEIICHUsS] OCHOBHBIX THUIIOB 3aa4; (OpMHpPOBaHUE
YMEHUS TPOBOJAMTH HECIOXKHBIE JIOKA3aTENbHBIE PACCYXICHHS B XOJ€ pPEIICHUS
CTEPEOMETPUYECKHX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAEPKAHUEM;

. pa3BUTHE WHTEUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH O0O0yuaroummxcs,
IT03HABATEJIbHOM aKTUBHOCTH, UCCIIEN0BATEIBCKIX YMEHUM, KpUTUYHOCTU MBIIUICHUS;

. dbopmupoBanre (YyHKIUOHATBHOM TPAMOTHOCTH, PEJIEBAHTHON T'€OMETpUHU:
YyMEHHE paclo3HaBaTb MPOSBICHUS TI'C€OMETPHUUECKUX  TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEHN B pEeaJIbHBIX KU3HEHHBIX CUTYAIUSIX U MPU U3YUYEHUU JIPYTUX YUEOHbIX
MPEIMETOB, MPOSABIEHUS 3aBUCHMOCTEM W 3aKOHOMEpPHOCTEW, (OpMyJIMpOBAaTh UX Ha
A3bIKE TEOMETPUM U CO3/1aBaThb TI'€OMETPUYECKHME MOJENIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUI  ammapar g pPElIeHUs  I[PAaKTUKO-OPUEHTHPOBAHHBIX  3a7ady,
UHTEPIPETUPOBATH U OLICHUBATh MOJyYECHHbBIE PE3YJIBTATHI.

OTIMYUTENHFHON OCOOEHHOCTBIO MPOTPAMMBI  SIBJSIETCS BKJIIOUEHHE B  KypC
CTEPEOMETPUM B HAYaJle €ro HM3y4YEeHUs 3aJlad, pPEIIaeMbIX HAa YPOBHE WHTYUTHUBHOTO
MO3HAHUS, W ONpEeAeNEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJa HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUUECKOTO M MPOCTPAHCTBEHHOT'O MBIIUICHHS, CTUMYJIUPYET
IIPOTEKAaHUE WHTYUTHBHBIX IIPOLIECCOB, MOTHUBHPYET K JaJbHEHIIEMY HW3YUYEHUIO
peaMeTa.

[IpeanoureHue oTAAETCS HATJSAHO-KOHCTPYKTUBHOMY METOJYy OOY4YE€HUs, TO €CTh

TCOPCTUICCKUC 3HAHWA UMCIOT B CBOEH OCHOBE 9YBCTBCHHOCTDb HpGI[MCTHO—Hp&KTH‘-I@CKOfI



nesTenbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEJICTABICHUNA Yy Yyyalluxcs B Kypce
CTEPEOMETPUHU MPOBOJUTCA 3a CYET pelIeHUs 3a7ady Ha CO3/aHHE MPOCTPAHCTBEHHBIX
o0pa3oB W 3ajlad Ha OIMEPUPOBAHHME NPOCTPAHCTBEHHBIMU OOpazamu. Cozmanume obOpasa
MPOBOJIUTCA C ONOPOM Ha HArJAIHOCTh, a ONEPUPOBAHHE O0Opa3oM — B YCJIOBHSX
OTBJICYCHHS OT HATJISIIHOCTH, MBICIIEHHOTO U3MEHEHHUS €r0 UCXOAHOTO COJIEPIKaHUS.

OcHOBHBIE cozepkarenabHble JuHUKM Kypca «['eomerpum» B 10-11 xkmnaccax:
«MHuororpanaukn», «[IpsiMple W MIOCKOCTH B MpocTpaHCTBe», «Tena BpalieHus»,
«BeKTopsl M KOOPAMHATBI B NPOCTPAHCTBE». (DOpPMHUpPOBAHME JIOTMYECKUX YMEHUU
pacnpenesnsercs He TOJIBKO MO COAEpKAaTeIbHBIM JIMHUSAM, HO U MO TojaM oO0ydyeHus Ha
YpOBHE CpeAHEro o01iero oopa3oBaHus.

Conmepxanne  00pa3oBaHHs, COOTBETCTBYIOIIEE MPEAMETHBIM  pe3yJbTaTam
OCBOEHHMSI paboyeil MporpaMmbl, pacipeeIEHHBIM 110 ToJlaM 00y4YeHUsl, CTPYKTYPUPOBAHO
TakUM 00pa3oM, 4YTOObl OBJIAJEHUE TEOMETPUYECKUMHU TOHIATUSIMH M HaBBIKAMU
OCYIIECTBIISIOCH MOCJIEIOBATENIFHO M TMOCTYNMAaTeabHO, € COOJIOJACHHEM MpPUHIUIA
IPEEeMCTBEHHOCTH, 4YTOObl HOBBIE 3HAaHMS  BKIIOYAJIUCh B  OONIYI0  CHCTEMY
TCOMETPUUYECKUX TPEJICTABIICHUN OOYyYaroNmuXcs, paciupsis W yniyossis e€, oOpasys

ITPOYHBIC MHOXCCTBCHHBIC CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzyuenne reomerpum oTBoauTcs 2 yaca B Hexemo B 10 kiacce u 2 yaca B

Henento B 11 kiacce, Bcero 3a iBa rojia 00yueHus - 136 yueOHbIX 4acoB.



COJEPKAHUE YYEBHOTI'O KYPCA

10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATUS cTepeoMeTpuu. Touka, mpsiMas, INIOCKOCTb, ITPOCTPAHCTBO.
[TonsiTe 00 aKCMOMAaTUYECKOM IOCTPOEHUM CTEPEOMETPUM: aKCUOMBI CTEPEOMETPUU U
CJIIEACTBUS U3 HUX.

B3auMHOEe pacnosnokeHue IpsAMBIX B IIPOCTPAHCTBE:  IEpeCeKaroluecs,
IapajulesIbHble U CKPEIMBAIOIIMECS NpsMble. [lapamienbHOCTh NTPAMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE: NapajlIeNIbHbIE IPSIMBIE B IIPOCTPAHCTBE; MAPALICIIBHOCTh TPEX IMPSAMBIX;
[apaJUICIbHOCTh NPSAMOW M INIOCKOCTH. YTJBI C COHAIIPaBICHHBIMM CTOPOHAMH; YTOJ
MEXIy MpsSMBIMM B IPOCTpaHCTBE. llapajuienbHOCTH IIIIOCKOCTEH: NapajuleiIbHbIC
IUIOCKOCTH; CBOMCTBA MapajuIeNIbHBIX IUIOCKOCTeW. IIpocreiimme npocTpaHCTBEHHBIE
(Gurypsl Ha INIOCKOCTU: TETPA3ApP, KyO, NapajuleIenune; IOCTPOCHUE CEUEHUH.

[leprieHIUKYISPHOCTh NPSIMOM M IIOCKOCTH: IIEPIICHAMKYJSIPDHBIE MPSMBIE B
IPOCTPAHCTBE, NpsAMbIE NapaJUICJIbHBIE W IEPIEHIUKYISPHbIE K IUIOCKOCTH, NPU3HAK
IIEPIICHIUKYJSIPHOCTH TPSAMOW M IUIOCKOCTH, TEOpemMa O NPSAMOM NEPNEHIMKYJIIPHOU
IUIOCKOCTH. YTJbl B NPOCTPAHCTBE: YTOJ MEXAY HPSIMOW M IIOCKOCTBIO; JIBYTPAHHBIN
yTOJ1, TMHENHBIM Yo ABYIpaHHOro yria. [leprneHaukymsap u HakJIOHHBIE: PACCTOSHUE OT
TOYKH /O IJIOCKOCTH, PACCTOSTHUE OT MPSMOM J0 IUJIOCKOCTH, MPOEKUHs (GUrypbl Ha
IUIOCKOCTb. [lepneHAuKyISIPHOCTD IUIOCKOCTEH: IPU3HAK IEPIEHIUKYISIPHOCTH ABYX
rockocTer. Teopema o TpEX NEPIECHANKYISAPAX.

MHororpaHHuKHu

[IoHsiTHE MHOTrOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOIOTPaHHHUKA, BBIIYKIIbIE U
HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKAa MHOrOrpaHHUKA. [Ipu3ma: n-yronpHas npusma;
IrpaHd M OCHOBAaHMWs MPHU3MbI; IpsMass U HAKJIOHHAs MpPU3Mbl; OOKOBas W IOJHAs
IIOBEPXHOCTh Mpu3Mbl. [lapamienenunesn, NpsAMOYTOJIbHBIM MAapajuICNICNIANIE] W €ro

cBoiictBa. [lupamuna: n-yronpHas nupaMuja, TpaHd U OCHOBAHUE MHUPaMUbl; OOKOBas U



NOJIHASl TOBEPXHOCTh MNHUPaMUJbl; MpaBWIbHAsA M yCEYEHHAs NUpaMuja. OJIEMEHTHI
npu3Mbl W nupamMuibl. [IpaBuibHBIE MHOTOIPAHHUKHU: TOHSTHE MPABUIBHOIO
MHOTOTPaHHMKA; MpaBUJIbHAS MPU3Ma U IPaBUWIbHAS TMPAMUJIA; IPABUIIbHAS TPEYTOJIbHAS
nupamyjia W [paBUWIbHBIM  TeTpadap; KyO. IlpeacraBieHne O  MOpaBHIIbHBIX
MHOTOTPaHHHMKAX: OKTA3Ip, A0JIeKa’Ap U ukocasap. CeyeHus Npu3Mbl U TUPaMUIbI.

CumMmeTpuss B TPOCTPAHCTBE: CHUMMETPUSL OTHOCHUTENIBHO TOYKH, MPSIMOH,
IJIOCKOCTU. DJIEMEHThl CUMMETPUM B MNHUpAMHUAAX, MNapaJUICIEIUIEIaX, MPaBUIbHBIX
MHOTOTPaHHHUKAX.

Brluucnenue »1eMEeHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lnomans
OOKOBOM TOBEPXHOCTH M TMOJHON MOBEPXHOCTH MPSMON MPHU3MBI, IIJIOINIAlb OCHOBAHUH,
TeopemMa 0 OOKOBOHM MOBEPXHOCTH MPsSMOM mpu3Mbl. [lnomaas 60KOBOI MOBEPXHOCTH U
ITIOBEPXHOCTU NPABUJIBHOM NUPaMHUJbI, TEOPEMA O IUIOMAAM YCEUEHHOW IMHPAMUJBIL.
[Tonsitue 06 066EMe. OOBEM TUpPaAMUIBI, TPU3MEI.

[Tomo6ueie Tenma B mpoctpaHcTtBe. COOTHOMIEHUS  MEXAY  IUIOMIAISIMU

MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TE.

11 KJIACC

Tesa Bpalenus

[unuuapuyeckasl MOBEPXHOCTb, 00pa3yloNIUe MHIMHIPUIECKON MOBEPXHOCTH, OCh
MUTUHAPUYECKOW ToBepXHOCTH. IlwnmHap: ocHoBaHus W OOKOBas TOBEPXHOCTD,
oOpasyrollias U oCh; Iouaab OOKOBOM U MOJHON MOBEPXHOCTH.

Konnueckass TOBEpXHOCTh, OOpa3yromye KOHHUYECKOW TOBEPXHOCTH, OCh W
BEpIITMHA KOHMYECKOUW MoBepXHOCTH. KOoHyC: OCHOBaHUME M BepIlHA, 00pa3yroIiasi U ocCh;
TJI0IaIb OOKOBOM U TMOJIHOM MOBEPXHOCTH. Y CEUEHHBIM KOHYC: 00pa3yIoIIne U BHICOTA;
OCHOBaHMS M OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AMameTp; IIomaas noBepxHoctu cepsl. Bzaumuoe
pacnoJioxkeHue cepbl U III0CKOCTH; KacaTellbHas IIIOCKOCTh K cepe; miomaas chepsl.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BEpTka MuIMHIpa 1 KOHYCA.



KoMOuHanum Tten BpallleHHs W MHOTOTPAHHUKOB. MHOTOrpaHHHMK, ONUCAHHBIM
okoJ10 cdepsl; cepa, BIUCAHHAS] B MHOTOTPAHHUK, UITU TEJIO BPAIICHMUS.

[Tonsitue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00BEME
OpsIMOYTOJIBHOTO Mapajuienienunena v ciuenctsus u3 He€. OO0ObEM HMIMHIpa, KOHYcA.
O0bEM mapa u wiomanb chepsl.

[Tomo6ueie Tenma B mpoctpancTtBe. COOTHOMIEHUS  MEXAY  IUIOMIAISIMHU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TE.

Ceuenusi nuauHApa (MapajieIbHO M MNEPHEHAUKYJISPHO OCH), CEUCHHSI KOHYyca
(mapanienbHOE OCHOBAHUIO U IPOXOJIAIEe Yepe3 BEPILUHY ), CEUCHHUS LIapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bektop Ha mnmockoctu M B mpocTpaHcTBe. CIOKEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Hclo. PasnokeHwe BeKTopa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenue 3agad, CBA3aHHBIX C NPUMEHEHHEM
IIPaBWJI IEUCTBUU C BeKTOpamHu. lIpsMoyronpHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopnunater BekTopa. [lpocteiiine 3amaun B KOOpAMHATaX. YTOJ MEXKAY BEKTOPAMH.
CkamsipHOE TPOM3BEICHHE BEKTOPOB. BBIUUCICHHWE YIIOB MEXIy MPSIMBIMH U

IIITOCKOCTSMM. KOOp,Z[HH&THO-BCKTOpHBIﬁ MCTOA IIpHU PCIICHHUH I'COMCTPUUCCKUX 3aJa4.



IINIAHUPYEMBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE  pe3ynbTaThl  OCBOCHHSI ~ MPOTpaMMbl  y4eOHOTO  MpeaMera
«MaremaTuka» XapaKTepu3yoTCs:

I'paxxpanckoe BocnuTanme:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKOW MO3UIMUA OOYYArOMIerocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCHICKOr0o OOIIeCTBa, MPEICTABICHUEM O MaTeMaTHYECKHX
OCHOBaX (DYYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SBICHUM, TPOILEIYP TPAKIAHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHI W TMp.), YMEHHUEM B3aUMOJCHCTBOBATh C COIHMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHHE:

c(hOPMUPOBAHHOCTBIO POCCUUCKON TPAXKTAHCKOWM HMACHTUYHOCTH, YBAXEHUS K
IpPONUIOMY W HACTOAIIEMY POCCHMCKOM MAaTE€MAaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHUSAM POCCUUCKHX MATEMaTUKOB M POCCUUCKOW MAaT€MaTUYECKOW IIKOJbI, K
UCIIOJIb30BaHUIO TUX JOCTUKEHUM B IPYTMX HayKaxX, TEXHOJOTHIX, chepax SIKOHOMHUKH.

JyX0BHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEM POCCHUUCKOTO Hapoja; cHOPMUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, OSTHUYECKOTO IIOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHECHUEM JOCTHKCHUW HAYKM W ACATEIIbHOCTBIO YUYEHOTO; OCO3HAHHEM JIMYHOTO
BKJIa/Ia B TIOCTPOCHHUE YCTOMUHUBOTO OYTIYIIIETO.

IcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHUPY, BKJIIOYas OSCTETHUKY MaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, PEIIeHUM, PacCyX IACHUN; BOCHPUUMYUBOCTHIO K
MAaTEMATUYECKUM ACTIEKTAM Pa3JIMYHBIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCNIUTAHUE:

c(hOPMUPOBAHHOCTBHIO yYMEHUS MPUMEHATh MaTeMAaTHYECKUE 3HAHUS B HMHTEpecax

3I0POBOTO0 W 0e30macHoro o0pa3a >KW3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY



3I0pOBbIO  (3710pOBOE TUTaHUE, COATAaHCUPOBAHHBIA pEXUM 3aHATUA M OT/AbIXA,
perynsipHas ¢pu3nUecKasi akTUBHOCTb); (PU3NYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATHUAX
CIIOPTUBHO-03/I0POBUTEIIHHOM IESITETLHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHWEM IICHHOCTH TPYIOJIOOWs; HMHTEPECOM K
paznuyHbBIM chepam MPoPeCCUOHABHON JACSITEIBHOCTH, CBI3aHHBIM C MAaTEMAaTUKON U €€
MPWIOKEHUSMUA, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccun u
peann30BbIBATh COOCTBEHHBIC >KM3HCHHBIE IIJIAHBI, TOTOBHOCTHIO M CIHOCOOHOCTHIO K
MaTEMaTUYECKOMY OOpa30BaHUI0O U CaMOOOPA30BAHMIO HAa MPOTSIKEHUU BCEH KU3HU;
TOTOBHOCTBIO K AKTUBHOMY YYAacCTHIO B PEIIEHUN MPAKTUYECKUX 3a7a4 MaTeMaTH4YeCKOU
HaIpaBJICHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHUE:

c(hOPMHUPOBAHHOCTHIO  DKOJIOTMYECKOW  KYJbTYpPhl, TOHUMAHUEM  BIIHSIHUS
COIMAJIbHO-O)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLIMANIBHON CPEbl,
OCO3HaHUEM TIJIO0ANBHOTO XapaKTepa »SKOJOTUYECKHX MpoOJieM; OpUEHTalued Ha
MPUMEHEHNE MaTeMAaTHYEeCKUX 3HAHWM JJIA PEIIeHUs 3a]ad B OO0JacTH OKPYKAIOIIEH
Cpedbl, IUIAHUPOBAHMS IIOCTYNKOB M OLEHKA WX BO3MOXHBIX IOCIEACTBUM IS
OKPYXaroIEn Cpeibl.

LleHHOCTH HAYYHOTO MO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTUKH, MTOHUMAaHUEM MaTEeMaTHYECKON HAayKd Kak
cepbl YeIoBEUECKON JEATENbHOCTH, ITANOB €€ Pa3BUTHS M 3HAYMMOCTH JJIsl pa3BUTHUS
UABWIN3ALMM; OBJIAJCHUEM SI3BIKOM MAaT€MaTUKH M MaTEMaTUYECKOM KyJNbTYypOM Kak
CPEACTBOM  MO3HAHWSI  MHUpPA; TOTOBHOCTBIO  OCYIIECTBJISITh  MHPOEKTHYIO U

HCCIICA0BATCIbCKYIO JCATCIbHOCTE MHAWBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI



MeTtanpenqMeTHble  pe3yibTaTbl OCBOEHMsI IPOrpaMMbl  yd4eOHOro IpenMera
«MareMaTuKa» XapaKTEpU3yKOTCSl OBIIAJICHUEM YHHUBEPCAJIbHBIMU HO3ZHAGAMETbHBIMU
oeticmeusmMu, YHUBEPCATbHLIMU KOMMYHUKAMUSHLIMU  OCUCMEUAMU, VHUBEPCATbHLIMU
DPe2YAAMUBHBIMU OCUCBUAMU.

1) Vhusepcanvnvie noznasamenwvnwvie oeiicmeus, obecneuusaiom Gopmuposanue
0a306bIX KOCHUMUBHBIX NPOYECcco8 obyyalowuxcs (oceoeHue Memooos NOIHAHUS
OKpYHCarouie2o Mupa, npuMeHeHue J102U4ecKux, Uccie008amenbCKux onepayutl, yMeHut
pabomamy ¢ unghopmayueti).

Ba3oBble Jjornyeckue JeiicTBHA:

. BBISIBIISITH M XapaKTEpU30BaTh CYLIECTBEHHbIE IMPU3HAKW MaTeMaTUYECKUX
OOBEKTOB, MOHITHHA, OTHOIIEHUH MEXIY MOHATUAMU; (OPMYJIHUPOBATH ONpPEACICHUSI
NOHATUN; YCTaHABIMBATh CYLIECTBEHHBIM IpPU3HAK KiIacCU(UKALUM, OCHOBAHUS IS
0000IIEHNS U CPaBHEHUSI, KPUTEPHUH MTPOBOAMMOTO aHAIN34;

. BOCIPUHUMATh,  (opmynupoBaTh U MpeoOpa3oBBIBATH  CYXKIACHHS:
YTBEPAUTENIbHBIE U OTPULIATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOLIHE; YCIOBHBIE,

. BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOMIOAEHUSAX M YTBEPXKICHUSX; NpeiaraTb KpUTEPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYMHM;

. 7eNiaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKU, JEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIOUEHUH, YMO3AKIIIOUEHUH 110 aHAJIOTUH;

. MPOBOAUTH CAMOCTOSITENIBHO JIOKA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKICHUIN
(mpsiMble ¥ OT MPOTUBHOIO), BBICTpauBaThb APryMEHTALUIO, IPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATh COOCTBEHHBIE CYK/IECHUS U BBIBOJBL;

. BbIOMpaTh CHocoO pemieHUs y4uyeOHOW 3anayu  (CpaBHHUBATh HECKOJIBKO
BAapUAHTOB pELICHUs, BbIOUMpaTh Haubosee NOAXOAAIIMA C YYETOM CaMOCTOSITENIBHO
BbIJICJICHHBIX KPUTEPHUEB).

Ba3oBbIe ucciieaoBareLCKHeE 1elCTBUA:



. MCTIONB30BaTh BOIPOCHI KaK HCCIIEIOBATEIbCKHI WHCTPYMEHT TIO3HAHMS,
dbopMyIHUpoBaTh BOMPOCH], (PUKCHUPYIOIIHME TPOTHBOpEUHE, MpoOJIeMy, yCTaHABIUBATh
HMCKOMOE U JJaHHOE, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

. POBOJIUTH CAMOCTOSATEIHHO CIUITAHUPOBAHHBIA IKCIIEPUMEHT, UCCIIECIOBAHHE
M0 YCTAHOBJICHUIO OCOOEHHOCTEW MaTEeMaTHYECKOTO OOBEKTa, SBIEHUSA, MpoIlecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKIY 00bEKTaMU, SIBICHUSIMHU, TTPOIIECCAMH;

. CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHUSI W BBIBOIBI MO pPE3yJbTaTam
MPOBEAEHHOTO HAOJIOCHUS, HWCCIICAOBAHMS, OICHUBATH JIOCTOBEPHOCTH TOJIYyYECHHBIX
pe3yJIbTaTOB, BBIBOJIOB M OO0OIICHUH;

. POTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIPOIEcCca, a TakKXKe BBIIBUTAThH
MIPEANOIOKEHHS O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

. BBISIBIIATH Jeunuthl MHGOOPMAINH, TaHHBIX, HEOOXOAMUMBIX IS OTBETa Ha
BOIIPOC U JJISI pEIICHUS 3a/1a4H;

. BBIOMpaTh HHPOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHAPOPMAIMIO PA3IUYHBIX BUAOB U (opM
NPECTABICHNUS;

. CTPYKTYpUPOBaTh WHGOPMAIHIO, MPEACTABISITh €€ B Pa3IUYHBIX (opmax,
WUTIOCTPUPOBATH TpapuuecKH;

. OIICHUBATH HaIEKHOCTD uH(pOpMaIun o CaMOCTOSITEITLHO
c(hOpMyYITUPOBAHHBIM KPUTEPHSIM.

2) Ynusepcanvnvie KOMMYHUKAMUGHbLE oeticmaus, obecneyusaiom
CPOPpMUPOBAHHOCNb COYUATLHBIX HABLIKOS 00YUAIOUWUXCSL.

OOmenne:

. BOCTIpUHUMATh U POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIIOBHSIMH U
[eJIsIMU OOIIEHHUS;, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PCHHSI B YCTHBIX H
MMMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY pEIIeHUs 3aJadd, KOMMEHTHPOBATH

MOJIyYEHHBIN Pe3yIbTarT;



. B XoJie¢ 00CyXJeHHs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAa€MOMN TEeMBbl,
mpoOJIeMBbl, pelIaeMoil 3ajlau, BbICKa3bIBaTh HJECH, HAICJICHHbIE HA TMOUCK pEILICHHUS;
COTIOCTaBIIATh CBOM CYXIEHHUS C CYXKICHHUSAMH JPYIMX YYaCTHUKOB JIMAJIOTa,
oOHapyXMBaTh Pa3jM4Me M CXOJCTBO MO3UILMK; B KOPPEKTHOU (opme (popMyIHpoBaTh
pa3HOTIIaCHsI, CBOU BO3PAKEHUS;

. MPEACTABISATh PE3YIbTATHl PEIICHUS 3a/layi, SKCIIEPUMEHTA, UCCIICIOBaHMUS,
IPOEKTa; CAMOCTOSITENIbHO BHIOUPATh (hOPMAT BBICTYILJICHUS C YUETOM 3a]a4 MPEe3eHTallUN
¥ 0COOCHHOCTEH ayAUTOPHUHU.

CoTpyaHuyvecTBo:

. NOHUMAaTh M HMCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHONW M WHIWBUIYabHON
paboTHl TIpW pEIICHWH YYEOHBIX 3a/lay; MPUHUMATH II€JIb COBMECTHOW JIEATEeIHLHOCTH,
IUIAHUPOBATh  OPraHU3AIMI0 COBMECTHOM paboThl, pachpeaeniarb BHAbI padoT,
JOTOBApPUBATLCA, OOCYXXIaTh TIPOIECC € pe3yabTaT paboThl; 0000IaTh MHEHHS
HECKOJIbKUX JIFOACH;

. y4acCTBOBaTh B I'PYNMOBBIX (opMax paboThl (0OCYyX JeHHS, OOMEH MHEHHH,
«MO3TOBBIE MITYPMbD) U UHBIC); BBITIOJHATH CBOIO YacTh PabOTHI U KOOPAUHUPOBATH CBOU
JNEUCTBUA C JPYTMMHU 4YJ€HaMU KOMaHJbl; OLIEHUBATh KaueCTBO CBOETO BKJIa/Ja B OOIIMIA
MPOIYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHSI.

3) Vuueepcanvuvie pecynamuenwie Oelicmeus, obecneyugarom Gopmuposanue
CMBICIIOBLIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranusanus:

. COCTABJISITH IJIaH, AJITOPUTM PEUICHUS 3aJlayy, BHIOMpATh CIIOCOO pelIeHus ¢
Y4ETOM HMMEIOUIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATH U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ yIETOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb:

. BIIQJICTh  HABBIKAMHU  TIO3HABATEIHHOW  pedieKkcuu KAk  OCO3HAHUS
COBEpIIIACMBbIX JICUCTBUII M MBICIUTEIBHBIX IMPOIECCOB, WX PE3yJbTaTOB; BIAJICTh
cnoco0aMy  CaMOINPOBEPKH, CAMOKOHTPOJIA Tpolecca M pe3ysbTara  pelieHus

MaTeMaTHUYECKOM 3aJauM;



. PEIBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh IIPHU PEILECHUU 3aJa4H,
BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX,
HaWJCHHBIX OIIKUOOK, BISBICHHBIX TPYAHOCTEH;

. OLIEHHMBATh COOTBETCTBUE PE3YJIbTATA LENU U YCIOBUAM, OOBSCHATH IPUYNHBI
JOCTHKEHHSI WJIM HETOCTHXKEHHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh

OLICHKY IPUOOPETEHHOMY OIIBITY .

IMPEAMETHBIE PE3YJ/IbTATDBI

10 KJJIACC

OnepupoBaTh MOHATUSMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpuMEHSIT, aKCHMOMBI CTEPEOMETPUM M CIEACTBUA M3 HUX TMPHU PEHICHUU
F€OMETPUYECKUX 3a]1a4.

OnepupoBaTh MOHATUSIMU: MNAPaUIEIBHOCTh M NEPHECHAUKYJISIPHOCTh MPSAMBIX U
MJIOCKOCTEH.

KnaccudummpoBate B3aMHOE paCHONIOKEHHE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TOHSITHSAMU: JIBYTPAHHBIA YTOJ, TPaHHW ABYTPAaHHOTO yTia, pedpo
JBYTPAHHOTO YIJIa; JUHEWHBIA Yroj JIBYTPAHHOTO YTJIA; TPagyCHas Mepa JIBYTPAHHOTO
yria.

OnepupoBaTh  MOHATUSIMU:  MHOTOIPAaHHUK, BBIOYKJIBIM W HEBBITYKJIIbII
MHOTOT'PaHHHUK, 3JIEMEHThI MHOTOTPAHHHUKA, ITPABUJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh  OCHOBHBIE  BHJBl MHOTOTPAaHHMKOB  (NUpaMHaa; MOpuU3Ma,
MPSMOYTOJIBHBIN TTapaJieenunes, Kyo).

KnaccudunmpoBath MHOTOrpaHHUKH, BBIOMpas OCHOBaHUS Ui KiacCU(PUKAIIUU
(BBIMYKJIBIE Y HEBBIMYKJIbIE MHOTOIPAaHHUKH; MPaBUJIbHbIE MHOTOTPAHHUKH; MPSMbIE U
HAKJIOHHBIC MTPU3MBI, MapaJIICICIUIIC b ).

OnepupoBaTh NOHATUSIMU: CEKYINAS TIJIOCKOCTh, CECUCHUE MHOTOIPAaHHHUKOB.

OOBACHATH TPUHIIUIIBI IOCTPOEHUS CEUEHUH, UCTIONb3YSI METOJI CIIE/IOB.



CTpouTh Ce4YeHUs MHOTOTPAHHMKOB METOJOM CIJIEJIOB, BBINOJIHATH (BBIHOCHBIE)
IUIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHUBY.

Pemarp 3amauum Ha HAXOXKJIEHHUE TEOMETPUUYECKHX BEIUYMH MO O0pas3laMm WiIu
aJITOpUTMaM, MPUMEHSS U3BECTHbIE aHAJTMTUYECKHE METOJbI IPU PEUICHUH CTaHIapTHBIX
MaTeMaTHYECKHX 3a]1a4 Ha BBIYUCICHHUE PACCTOSHUN MEXIy ABYMsI TOUYKAMH, OT TOUKH J0
PSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXKAY CKPEIIUBAIOIIUMUCS MIPSIMBIMHU.

Pemate 3aaum Ha HaxXoXKJIEHHE TI'€OMETPUUYECKUX BEJIMYMH 1O oOpas3laM WiIu
aIrOpUTMaM, MPUMEHSST U3BECTHBIE aHATUTUUECKUE METOJIbI MPH PEIICHUH CTAaHAAPTHBIX
MaTeMaTHYeCKUX 3a]a4 Ha BBIUMCIIEHUE YTJOB MEXIY CKPELIUBAIOIIMMUCS TMPSIMBIMHU,
MEX]Ty MPSIMOI U TNIOCKOCTBIO, MEXKIY TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnate 00bEMBI M TUIOHIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB (MIpU3Ma,
nupamMmuia) ¢ MpPUMEHEHUEM (OPMYII; BBIUUCIATH COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MOHATHSIMH: CUMMETPHUSI B MPOCTPAHCTBE; LEHTP, OCh U IUIOCKOCTh
CUMMETPUHU; LEHTP, OCh U TNIOCKOCTh CUMMETPUHN (UTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATh W UHTEPIPETHPOBATH  MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKHX (UTypax, MPEICTaBICHHYI0O Ha uepTexax M
PHUCYHKaX.

[TpumensTb reomeTpuueckue (akThl A PEIICHUS CTEPEOMETPUUYECKUX 3ajad,
NPEANOoIaralolinX HECKOJIbKO INAroB pPELICHUs, €CIU YCJIOBUS TNPUMEHEHHUS 3aJaHbl B
ABHOH (hopMme.

[lpumensT  mpocTeilile  MporpaMMHBIE  CpPEACTBA M DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoaUTH TpUMEpHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U KHU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh MONy4YeHHbIE 3HAHUS HA MPAKTUKE: aHAJIM3UPOBATh pealbHbIE CUTYalluU
U TPUMEHSITh HW3YYCHHbIE TMOHATHS B IMpOLIECCE IOMCKA PEIICHUS MaTeMaTUYeCKU
cOpMYIMPOBAHHOM TPOOJIEMBI, MOJEIUPOBATh pEaAlbHBIE CHUTyallud Ha  S3bIKE

IrcOMCTpHUH, HUCCICAOBATH IMTOCTPOCHHLIC MOJICIN C HCIOJIb30BAHUCM TCOMCTPHUUCCKUX



MIOHSTUN U TCOPEM, aIlrapara aJII‘C6pI>I; peuiath MPAKTHUYCCKHUE 3aJaydu, CBsA3AaHHLBIC C

HaX0XXACHUEM I'COMCTPHYCCKNX BCIIUMYNH.

11 KJIACC

OnepupoBaTh TOHATHUAMHU: IIMHIPUYECKAs  TIOBEPXHOCTh,  OOpasyromue
WIAHIPAYECKONH TIOBEPXHOCTH; IIWIIMHAP; KOHWYECKash TOBEPXHOCTh, OO0pasyrolne
KOHUYECKOW MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpameHus (UIHHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpalLlCHUSI.

KnaccuduimposaTs B3auMHOE pacnoioskeHue cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSIMH: IIAPOBOH CETMEHT, OCHOBAaHHWE CETMEHTa, BBICOTA
CErMEHTA; IIAapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS; IIAPOBOM
CEKTOp.

Boeruncnate 00bEMBI M IUIOMIAAN TIOBEPXHOCTEH TEN BpAIICHHUs, T€OMETPHUECKUX
TEJ C MPUMEHEHHEM (OPMYII.

OmnepupoBaTh MOHITHSIMH: MHOTOTPDAaHHUK, BIUCAHHBIA B cepy M OMHCAHHBIN
okoJ10 cdepsr; cepa, BMcaHHAS] B MHOTOTPAHHUK WJTK TEJIO BPAIICHHUS.

BBIYHCIATE COOTHOIIEHUS MEXIY IUIOMAASIMH IOBEPXHOCTEH u 00BEMamMu
MOJI00HBIX TE.

N300paxkaTh n3y4aeMbie GUTYpPHI OT PYKH M C PUMEHEHUEM MPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BEINONMHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUEHUS TeJl BpalllCHUSI.

W3Bnekatb, HWHTEPNPETHPOBATH W NpeoOpazoBbBaTh  MHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UTrypaX, NpPEICTaBICHHYIO Ha dYepTexax u
pPHUCYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B MIPOCTPAHCTBE.



BBINONMHATE IEHCTBUS CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHUS
BEKTOpPA HA YHUCIIO0, OOBACHATH, KAKUMHU CBOMCTBAMH OHHU O0JIaJaI0T.

[IprMeHATH MPaBUIIO NapajuIeIICIUIEAA.

OnepupoBarh NOHATHAMH: JEKAPTOBbI KOOPJAMHATBI B IPOCTPAHCTBE, BEKTOP,
MOJYyJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJ MEXAY BEKTOPAMHU,
CKAJIIPHOE NPOU3BEAEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPBI.

Haxonute cymMmy BEKTOPOB M IPOM3BEICHHE BEKTOpAa Ha YHUCIO, YIOJl MEXIY
BEKTOPaMH, CKAIIPHOE IIPOU3BENACHUE, PACKIAABIBATE BEKTOP 10 JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensT reomeTpuueckue (akThl AT PELICHUS CTEPEOMETPUUYECKUX 3ajad,
[IPEANOIAaralolliuX HECKOJbKO IIAaroB PEUICHUs, €CIM YCJIOBUS IPUMEHEHUS 3a/laHbl B
ABHOM (hopMme.

Pemate nmpocrermme TeoOMETPUYECKHME 3a4a4yd  HA I[PUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/A.

Pemars 3amaun Ha AOKA3aTENbCTBO MATEMATUYECKUX OTHOLICHUM M HAXOXKIACHUE
reOMETPUUYECKUX BEJIMYMH [0 00pa3liaM WIN aJIrOpUTMaM, IPUMEHSISI U3BECTHBIE METO/bI
IIPY PELIEHUN CTAaHIAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumensaTh IIPOCTENIINE [IpOrpaMMHBIE cpeactsa WU JIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoaUTH mpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B NPUPOJE U KHU3HU,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B HCKYCCTBE.

[IpuMEHSATh NOy4YEHHBIE 3HAHUS HA NIPAKTUKE: aHAJIU3UPOBATh PEAIbHBIC CUTYallUU
U TPUMEHATb W3Yy4YEHHBIE IIOHATUS B MPOLECCE IIOMCKA PELUICHUS MaTEeMAaTHYECKU
c(OpMYyJIMPDOBAHHON MpOOJEMBI, MOJECIUPOBATh pEAJIbHbIE CUTyallUM Ha  SI3bIKE
r€OMETPUH, HCCIEN0BATh MOCTPOCHHBIE MOJEIN C MCHOJIB30BAHUEM I'€OMETPUUYECKHUX
NOHATHM U TEOpeM, ammapara aiareOpbl; pemaTh MPaKTHUYECKUE 3aJadyH, CBSI3aHHBIE C

HaXO0XXACHUCM I'COMCTPHUYCCKHNX BCIIUMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KoimnuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U TeM daekTpoHHbIe (UU(POBHIE)
KouTtpoJsbHbie IpakTHyeckne
n/n NMPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
bubmunoreka LIOK
1 B 10
BEAICHHE B CTEPCOMETPHIO https://m.edsoo.ru/1c209e37
) [IpsiMbIe 1 MJIOCKOCTH B TPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapaniaenbHOCTh MPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHIMKYIAPHOCTD NPSAMBIX U 12 Bu6muotexa [JOK
IJIOCKOCTEN https://m.edsoo.ru/1¢209e37
bu6mmoreka [IOK
4 1 1
Vsl MeXAy NPSMBIMU U TIJIOCKOCTSIMU 0 hitps-//m.edsoo.rw/1¢209¢37
bubmunoreka LIOK
M 11 1
> HOTOTpaHHin https://m.edsoo.ru/1¢209e37
N bubmoreka [IOK
6 OOBEMBI MHOTOrPaHHHKOB ? ! https://m.edsoo.ru/1¢209e37
bubmunoreka LIOK
7 IToBTOpEHME: CEUEHUS, PACCTOSAHUS U YIJIbI 4 1
https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 68 5 0
I[MTPOI'PAMME



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

11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHHe pa3aeiioB U TeM 1 poBLIe
Ne i/mn P KouTpoabHubie IpakTuyeckue (ipp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Bbu6nuoreka [JOK
1 T 1 2
©J1a BpatleHius > https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
2 ObnEmb Ten 15 2 https://m.edsoo.ru/1¢209e37
3 BekTophel 1 KoOpAUHATEI B IIPOCTPAHCTBE 15 1 buGnnorexa LIOK
p P poctp https://m.edsoo.ru/1¢209e37
4 [ToBTOpEHHE, 0000IIEHNE, CUCTEMATH3AIIHS 16 ) Bbu6nuoreka [JOK
3HAHUHI https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 7 0



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

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMBI

10 KUIIACC
Kon .
IIpoBepsiemble nMpeIMeTHbIE pPe3yJIbTAThI 0CBOEHNUSI OCHOBHOI
NpoBepsieMoro .
00pa30oBaTeILHON MPOrPaMMBbI CpelHero o01ero od0pa3oBaHust
pe3yJbTarta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsMasi, INIOCKOCTh
. [IpuMeHsATH aKCHMOMBI CTEPEOMETPHUH W CIEACTBUS M3 HHUX IPH PELICHUU
' reOMEeTPUUECKUX 3a7a4
73 OnepupoBaTh NOHATUSIMU: HAPAUIEIBHOCTh M MEPIEHIUKYISIPHOCTh MPSMBIX U
' IIJIOCKOCTEN
74 KnaccudunupoBaTh B3aMMHOE pacloONOKEHHE TMPSAMBIX M IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUAMHU: JBYTPAHHBIA yrojl, TPaHU OBYTPAHHOTO yTia, pedpo
7.5 JIBYTPAaHHOTO yIJla, JIMHEHHBIA yTroJl JABYIPAaHHOTO VIJIa, TpaaycHas Mepa
JIBYTPaHHOTO yTJia
6 OnepupoBaTh TMOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA ©  HEBBITYKJIBIH
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPAaBUIIbHBIA MHOTOTPAHHUK
77 Pacno3naBaTh OCHOBHBIE BHJbl MHOTOTPAHHHMKOB (NMpamujaa, mpuU3Ma,
' IpSAMOYTOJIBbHBIN Mapasuienenunes, Kyo)
KnaccuduuumpoBaTb MHOTOTpaHHUKH, BBIOMpPAas OCHOBaHMS JUISL KJIACCH(HUKAINN
7.8 (BBINIyKJIBIE M HEBBIMYKJIblE MHOTOIPAaHHUKH, MPaBUWIbHBIE MHOTOTPaHHHKH,
IpsSMbIE U HAKJIIOHHBIE TTPU3MBI, MTApaJIICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSAMH: CEKYIasl INIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
710 OOBSICHATH MPUHIIMIIBI TIOCTPOSHUSI CEYEHUI MHOTOTPAHHUKOB, UCIIONB3YSl METOA
' CIIEJIOB
CrpouTh cedyeHUs: MHOTOTPAHHUKOB METOJIOM CIIEIOB, BBIOJIHATH (BBIHOCHBIC)
7.11 MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y
7 1o Pemate 3amaum Ha HaXOXKICHHE T'€OMETPHUUECKUX BEIUYMH MO oOpa3luaM Win

alropurMaM, MHOpPUMCHAA HU3BECTHBIC AaHAJIUTHUYCCKHE MCETOABI IIPpU PEIICHHUU




CTAaHAAPTHBIX MAaTCMATUYCCKUX 3a/la4 Ha BbBIYHUCICHUC paCCTO}IHI/II\/'I MCKAY ABYMA
TOYKaMH, OT TOYKH 10O HpHMOﬁ, OT TOYKHM JO IIJIOCKOCTH, MCXKIY

CKpPCIIUBAOINMHUC ITPAMBIMU

7.13

Pematp 3amaunM Ha HaXO0XKJICHHWE TC€OMETPUUYECKUX BEIMYMH MO OOpaslaM Wi
aIropuT™MaM, MPUMEHSS HM3BECTHBIE AHAIUTUYECKUE METOAbl MpPU PELICHUH
CTaHJAPTHBIX ~MAaTEMaTUYECKUX 3a/ady Ha BBIYKMCIECHHE YIJIOB  MEXKIY
CKpEIIMBAIOIIUMUCA TOPSIMBIMH, MEXAY NpSIMOH M IJIOCKOCTBIO, MEXIY

IMJIOCKOCTAMU, ABYT'PAHHBIX YIJIOB

7.14

Borancnare 00bEMBI M IJIOMIATM TOBEPXHOCTEH MHOTOIpAaHHHMKOB (IIpHU3Ma,
nupamMpa) ¢ TpUMEHEHHeM (OpMyJ, BBIYHMCIATh COOTHOLICHHUS MEXIY

TUTOMIA/ISIMU TTOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX MHOTOTPAHHUKOB

7.15

OHGpI/IpOBaTB MNOHATHUAMU: CUMMCTPHA B IPOCTPAHCTBC, LCHTP, OCh U IIJIOCKOCTH

CUMMETPUH, IICHTP, OCh U MIOCKOCTh CHMMETPUU (DPUTYPBI

7.16

W3Bnekath, mpeoOpa3oBbIBATH M HMHTEPIPETHPOBATH  MHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (DUTypax, MPEACTABICHHYIO Ha YepTekax U

pHUCYHKaX

7.17

[IpumensTs reomerpudeckue (akThl Ui PEUICHUS CTEPEOMETPUYECKUX 3a/ad,
IIPEANOJIAraloluX HECKOJIbKO IIaroB pELIECHUs, €CJIM YCIOBHUS IPUMEHEHUS

3aJaHbl B IBHOH (opme

7.18

[IpuMeHATs  mpoCTEMIIME  IPOrpaMMHBIE  CPEACTBA U DIJIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUU CTCPEOMCTPUUICCKUX 3a1a4

7.19

[TpuBoUTH HpUMEpHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U KHU3HHU,

PaCIIo3HaBaTh MPOABJICHUC 3aKOHOB TCOMETPUHN B UCKYCCTBC

7.20

[IpyMeHATH MOJYyYEHHBIE 3HAHHUS HA IMPAKTUKE: aHAJIU3UPOBATh pPEAIbHBIC
CUTyallud M NPUMEHATb HU3Yy4YCHHBIE IIOHATHA B IIPOLECCE IIOMCKA DPEILICHUS
MaTeMaTHYecKu C(HOPMYIUPOBAHHON TMPOOIEMBbl, MOJEIMPOBATH peajbHbIE
CUTyalldd Ha A3bIKE TIEOMETPUH, HCCIENOBAaTh IIOCTPOCHHBIE MOJIEIHA C
UCIOJIb30BAaHUEM T'€OMETPUYECKUX IMOHATUH M TeopeM, ammapara aiaredpsl,
pemaTe INPaKTUYECKUE 3a7aud, CBA3AHHBIE C HAXOXKIECHHEM TI'€OMETPUYECKHUX

BCJINYHUH




11 KIIACC

Kon IIpoBepsieMble NpeAMETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NPOBEPsIeMOro .
00pa3oBaTeILHON MPOrPaMMBbI CpelHero o01ero odpa3oBaHus
pe3yJabTarTa
6 I'eomerpus
OnepupoBaTh MOHATUAMH: IMJIMHAPHYECKAs TOBEPXHOCTh, 0Opa3yromue
6.1 HWIMHAPUYECKON  MOBEPXHOCTH,  UWJIWMHIAP, KOHUYECKass  IMOBEPXHOCTb,
o0pasyrolre KOHMYECKOW TOBEPXHOCTH, KOHYC, ChepruecKasi TOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaieHus (MIIMHAP, KOHYC, cdepa U 1map)
6.3 OOBACHATH CITOCOOBI MOJTyUEHHSI TEJ BPAILICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacroiioKeHHe chepbl U TNIOCKOCTH
OmnepupoBaTh MOHATUAMHU: IIAPOBOM CETMEHT, OCHOBaHME CErMEHTa, BBICOTA
6.5 CerMeHTa, apoBOU CJIOHW, OCHOBAHME IIAPOBOIO CJ0s, BBICOTA IIAPOBOIO CIIOA,
IapOBOM CEKTOP
6.6 Bbruuciare 00bEMBI U MJIOLIAIU TOBEPXHOCTEN TeJ BPAIEHUS, TEOMETPUIECKUX
' TEJI C MPUMEHEHUEM popmy
6.7 OnepupoBaTh MOHATHAMU: MHOTOTPAHHUK, BIMCAaHHBIM B cepy M ONMHUCAHHBIN
' OKOJIO cepsl, cepa, BIUCAHHAS. B MHOTOIPAaHHUK WJIU TEJIO BpaIleHUs
63 BbIUuCIATE COOTHOIIEHUS MEXIYy IJIONIAAIMH IOBEPXHOCTEH M 00bEMamu
. NOJOOHBIX TeJ
6.9 N3obpaxxkate u3ydaemble (UIYpHl OT pPyKH H C TNPUMEHEHHEM HPOCTHIX
' YepTEKHBIX HHCTPYMEHTOB
6.10 BbINOAHATE (BBIHOCHBIC) IUIOCKME YEPTEKU M3 PUCYHKOB IMPOCTHIX OOBEMHBIX
' ¢Guryp: Bua cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUsI TEJ BPaLLICHHSI
W3Bnekarb, HMHTEPOPETHPOBATH U  IpeoOpa3oBbIBATE  HUHPOPMALHUIO O
6.11 IPOCTPAHCTBEHHBIX T'€OMETPHUUECKUX (PUTYpPaxX, MPEICTABICHHYIO Ha YepTexax U
pHUCYHKax
[TpuMmensaTh reomerpuueckue (hakThl AT PELICHHUs CTEPEOMETPUYECKUX 3ajad,
6.12 [IPEANOJIAraloIUX HECKOJIBKO IIAaroB pELIEHUs, €CIU YCJIOBHUS IIPUMEHEHUs
3aJaHbl B IBHOU (opme
6.13 OniepupoBaTh NOHITHEM: BEKTOP B IPOCTPAHCTBE
6.14 BhInonHATE AEHCTBUS CII0KEHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOXKECHUS

BEKTOpPA Ha YHCII0, O0BSACHATH, KAKUMU CBOMCTBAMH OHU O0JIaJalOT




6.15

[IpuMeHATH MpaBWIIO NapaJIEIeIUIENA IPU CI0KEHUU BEKTOPOB

6.16

OnepupoBaTh NOHATHSAMM: JEKapTOBBI KOOPAMHATBI B IPOCTPAHCTBE, BEKTOD,
MOJZlyJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIoJl MEXKIY
BEKTOpaMM,  CKaJsIpHOE  NPOU3BEACHHE  BEKTOPOB,  KOJUIMHEApHbIE U

KOMITJIaHAPHBIC BEKTOPEI

6.17

Haxoauth cymMMy BEKTOPOB M MPOM3BEIEHHE BEKTOpa HA YHCIO, YTOJ MEXKIY
BEKTOpaMHU, CKaJIIpHOE TMPOMU3BEICHHE, paCcKIaAblBaTh BEKTOP IO JIBYM

HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3aI[aBaTb IJIOCKOCTh YPABHCHUCM B I[eKapTOBOﬁ CUCTCMC KOOPpANHAT

6.19

Pemate HpOCTGﬁHIHG rCOMCTPHUYCCKUC 3ala4yd Ha MNPHUMCHCHUC BCKTOPHO-

KOOpAWHATHOTO METO1a

6.20

PemraTte 3agaun Ha J10Ka3aTeIbCTBO MAaTEMAaTUYSCKUX OTHOIICHUN M HaXOXKJICHHUE
TCOMETPHUICCKUX BCIUYHUH I1O o6pasuaM WM aJITOpUTMaM, IIPUMCHAA U3BCCTHBIC

MCTOJBI ITPHU PEIICHUN CTAHAAPTHBIX MAaTEMAaTUUCCKUX 3aJa4

6.21

[IpumensTh  mpocTeiiMe  OporpaMMHBIE  CpelcTBa M 3JIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPEOMECTPUICCKUX 3a1a4

6.22

[TpuBOIUTH MpUMEPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KU3HH,

PaCIIo3HaBaTh MPOABJICHUC 3aKOHOB TCOMCTPUHN B UCKYCCTBC

6.23

[IpuMmeHsTh NOJMy4YeHHBbIE 3HAHMS Ha TPAKTUKE: aHAIU3HPOBATh peajbHbIC
CUTyallud W TPUMEHSTh HW3Y4YCHHBIC TMOHSTHS B MPOLECCE IMOUCKA PEeLICHUs
MaTeMaTu4ecku CcHOpMyIMpPOBAaHHOW MPOOJIEMbI, MOAETUPOBATh pealbHbIC
CUTyallud Ha S3bIKE TEOMETPUM, HCCIEAOBATh TMOCTPOCHHBIE MOJACIH C
UCIIOJIb30BAaHUEM TI'E€OMETPUYECKHX TMOHATUH U TeopeM, ammapaTa airedpsl,
pemaTh MpakTUYECKHe 3a7auyd, CBSI3aHHBIE C HAXO0XKJICHUEM TE€OMETPUUYECKUX

BCJIIMYHUH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

['eomeTpus

7.1

OcCHOBHBIE TOHATHS cTepeoMeTpur. Touka, mpsmMasi, TNIOCKOCTh, TPOCTpaHCcTBO. [loHsATHE 00

AKCUOMAaTHYCCKOM IMOCTPOCHUHU CTCPECOMETPHU: aKCHUOMBI CTEPCOMETPUHU U CICACTBUA U3 HUX

7.2

B3aumHOe pacnosnokeHue NpsAMBIX B IPOCTPAHCTBE: NEPECEKAIOIIHUECS, MapajlUICIbHBIE U
cKpelmuBaromuecs npsaMble. [lapamnenpHOCTh OPSIMBIX M IUIOCKOCTEH B IMPOCTPAHCTBE:
NapauleJIbHbIE NPSAMBIE B IIPOCTPAHCTBE, NMApAJUIEIBHOCTh TPEX NPSMBIX, MapaJUICIbHOCTD
OpsIMOM UM IJIOCKOCTH. YTJIBI C COHAIpPaBJIEHHBIMU CTOPOHAMH, YIOJl MEXAY NPSMBIMH B
npoctpaHcTBe. [lapamienbHOCTh TIJIOCKOCTEW: TMapajulesibHbIE IUIOCKOCTH, CBOMCTBA
napajjieNbHBIX TuIockocTei. [IpocTeiinmire npocTpaHCTBEHHbIE (UIYpHl HA IUIOCKOCTH:

TeTpadIp, KyO, mapaiesenuie], IOCTPOSHHE CeYCHUH

7.3

[lepneHauKyISIPHOCTD NMPSMOM U MJIOCKOCTH: NEPHEHANKYIISIPHBIE MIPSIMbIE B IPOCTPAHCTBE,
NpsiMble MapajuieNibHbIE U MEePIEeHIUKYISPHbIE K IUIOCKOCTH, MPU3HAK MEPHIEHINKYISIPHOCTH
NpsAMOM M IUIOCKOCTH, TE€OpeMa O NPsSMOM NEPHEeHAMKYISIPHOM IUIOCKOCTH. YTl B
MIPOCTPAHCTBE: YroJd MEXAY NPSIMOM M IUIOCKOCTBIO, JBYTPAaHHBIM YroJI, JUHEUHBIA YroJl
JBYIpaHHOro yria. IlepneHauKkynsip M HaKJIOHHBIE: PACCTOSHHUE OT TOYKH 1O IIOCKOCTH,
paccTossHM€ OT MNPSAMOM 10  TUIOCKOCTH, TMPOEKIUs (QUrypbl Ha  IUIOCKOCTb.
[lepneHaUKyIIPHOCTh IUIOCKOCTEW: NPHU3HAK NEPHEHAMKYJISIPHOCTH JBYX IUIOCKOCTEH.

TeopeMa 0 TpEX NEPHEHAUKYIIPAX

7.4

Iloustue MHOT'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOTOT'pAaHHNKA, BBIITYKJIBIC U HCBLIITYKJIBIC
MHOTOTPaHHHUKH, pa3BEPTKa MHOrorpaHHuka. Ilpusma: n-yrompHas mnpu3Ma, TpaHH H"
OCHOBAaHHA IMPU3MBI, HpsAMasd W HAKJIOHHAas IPU3MBI, 6OKOBa$I U TI0JIHasds TOBCPXHOCTb
npusMebl. [lapannenenunen, npsMOYTOJbHBIN Mapajienenunen u ero cBorcrna. [lupamuaa:
n-yrojibHagd nvupamMuga, rpaHd U OCHOBAHUC NHUPaMHUIBI, 6OKOBa$I U TOJIHAasA MOBCPXHOCTHb
NUpaMUJIbl, TpaBWIbHAs M yceu€HHas MNHpaMuia. ODJEMEHTbl MPU3MbI U MUPAMUIIBI.
HpaBI/IJIBHInle MHOT'OTPpaHHUKHA: MMOHATHUC MMPABUJIBHOI'O MHOT'OTpaHHHKA, MMpaBUJIbHAA IMpU3Ma
U TpaBujIbHas MUpaMuaa, NMpaBUibHAs TPEyrojbHAas NMUpamMHUAa U MPaBUIbHBIA TETpadJp,
ky0. [IpencraBneHue o MpaBUIIbHBIX MHOTOIPAaHHHUKAX: OKTadJIp, OJEKadAp U UKOCAdPyTue

Ceuenus npu3Mbl U MUPAMUIbI

7.5

CuMMeTpuss B TNPOCTPAHCTBE: CUMMETPUS OTHOCHUTENBHO TOYKH, HPSAMOM, IUIOCKOCTH.




DeMEHTEI CUMMCTpPUH B IIUpaMUJaX, TapalICJICIUIcaAax, mpaBuJIbHbIX MHOI'OI'PAaHHUKAX

Brruncrienue 31eMEHTOB MHOTOIpaHHHMKOB: pEOpa, nuaroHanu, yriel. [lmomags OoxoBoO#

MMOBEPXHOCTU M TOJHOM MOBEPXHOCTH MPSAMOW MPU3MBI, IUIONIA[b OCHOBAaHHM, TEOpEMa O

7.6 OOKOBOW MOBEPXHOCTH MpsiMOi mpu3Mbl. [lnomans G0KOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBUJIILHON MUpaMUIbI, TEOpeMa O TUIOMAIU yCeUEHHOU mupamuabl. [loHsaTHe 00 00béMe.
O0BEM TUpaMUIBI, PU3MBI
77 [lonoOuele Tena B mpocTpaHcTBe. COOTHOIIGHUS MEXKIy IUIOINAASMU TTOBEPXHOCTEH,
' 00BEMaMU ITOTOOHBIX TEN
11 KUIIACC
Kon IIpoBepsieMblii JJIEMEHT COEPKAHUSA
6 I'eomerpus
Hunuuaapuyeckass TMOBEPXHOCTb, O0pa3yloliue MWIMHAPUYECKOH TIOBEPXHOCTH, OCh
6.1 MAJTUHAPUYECKOW TIOBepXHOCTH. I[lwmmHzap: ocHoBaHus W OOKOBas TOBEPXHOCTH,
oOpa3yromiasi 1 0Ch, IJIONIAAb OOKOBOW U TIOJTHOW MOBEPXHOCTH
Konunueckass moBepXHOCTh, OOpa3ylolIMe KOHUYECKOW IOBEPXHOCTH, OCb M BEpIIMHA
62 KOHUYecKkoi moBepxHocTU. KoHyc: ocHOBaHHMe W BeplInHa, 0Opasyrolas U OCh, MJIOLIA/b
' OOKOBO U MOJHOW MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yIolye U BbICOTa, OCHOBAHUS U
OOKOBasi MOBEPXHOCTh
6.3 Cdepa m map: LEHTp, paauyc, OUaMeTp, IUIOMA[b MOBEPXHOCTH cdeprl. Bianmuoe
pacrionoxxeHue chepbl 1 IUIOCKOCTH, KacaTeslbHas IIIOCKOCTh K cepe, Tomanb chepsl
6.4 N3o06pakenue Ten BpaleHus Ha MIIOCKOCTH. Pa3BépTka HmIMHApa 1 KOHyca
6.5 KoMOuHnaru Tten BpalieHuss U MHOTOTPAHHMKOB. MHOTOTpaHHHK, OMUCAHHBIA OKOJIO
' cdepsl, cdepa, BIUCaHHAS] B MHOTOTPAHHUK, WK TEJIO BpaIleHUs
[Monstne 06 o00BEMe. OcHoBHBIE cBolcTBAa 00BEMOB Ten. Teopema 00 o00bEMe
6.6 PSAMOYTOJIBHOTO Tapaiienenunena u cieactus u3z He€. O0vEM mumuHapa, konyca. O6bém
mapa v miomass chepsl
6.7 [TonoOGubie Tema B mpocTpaHcTBe. COOTHOMICHHMS] MEXAY TUIOMIAJSIMH TTOBEPXHOCTEH,
' 00BEMaMU ITOTOOHBIX TEN
6.8 Ceuenuss wmwiMHApa (MapajUlelbHO UM NEPIEHAUKYJISIPHO OCH), CEYeHHs KOHyca
' (mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPILNHY ), CEUeHHUs [1apa
Bektop Ha miockocTu U B mpocTpaHcTBe. CI0KEHUE U BHIUMTAHUE BEKTOPOB. Y MHOXKCHUE
6.9 BEKTOpa Ha yucio. PasmoxkeHue BeKkTopa Mo TPEM HEKOMIUIaHAPHBIM BekTopaM. [IpaBuiio

napaienenumena. Pemenue 3amgad, CBA3aHHBIX C INPUMEHEHHWEM MPaBUJl JEHUCTBUU C




BEKTOPaMHU

6.10

[IpsamoyrosnbHas cuctemMa KOOpAuHAT B nmpocTtpancTBe. Koopauuarsl Bektopa. [Ipocreitimue
3a/1aud B KOOpJAMHATAX. YTOJ MEXIy BekTopaMu. CKallIpHOE MPOU3BEICHUE BEKTOPOB.
Brruncnenue yrioB Mexay NpAMbIMH U IIJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIM METO ITPU

PEIICHUHU IT'COMCTPUYCCKUX 3aJa4




IPOBEPSIEMBIE HA EI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YVJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEeAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CPpeHero 001ero 00pa3oBaHus

Brnagenne MeromaMm J0Ka3aTeNbCTB, AITOPUTMAMHU PELICHMS 3a7ad; yMEHHE
(GbopMyIMpOBaTh U ONEPUPOBATh MOHATUAMU: OINpPE]EIIEHUE, aKCHOMa, TeopeMa,
CIIeICTBUE, CBOWCTBO, MPU3HAK, JOKA3aTEIbCTBO, PABHOCUIIbHbIE (POPMYITHPOBKH;
OPUMEHATh HX; YMeHHE (OpMYyIUpOBaTh OOpaTHOE W IPOTHBOIOIOKHOE
YTBEP)KICHUE, MPUBOAUTH NPUMEPHl U KOHTPIPUMEPHI, HCIOIb30BaTh METOJ
MaTEMaTUYECKON WHAYKLIWHW; IPOBOAWUTH JOKA3aTEIbHBIE PACCYXICHUA IIPH
pELIeHNN 3a]a4, OLICHUBATh JIOTUYECKYIO NMPABUIBHOCTh PACCYKIEHUIN; YMEHUE
OIIEpUPOBATh  IOHATHSAMH: MHOXKECTBO, IIOJMHOYKECTBO, ONEPALMM  Hal
MHOKECTBAMHU; YMEHHUE HCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jyis
OIMCAaHUs PEAIBHBIX IPOLECCOB U SIBJICHUM M IIPU PEIICHUHU 3a[a4, B TOM YHUCIIE
U3 Jpyrux Y4eOHBIX IPEJAMETOB; YMEHHE OIEpUpPOBATh IMOHATHAMU: TIpad,
CBSI3HBIN Tpad, 1epeBo, UK, Ipad Ha IUIOCKOCTH; YMEHHE 3a1aBaTh U OIUCHIBATh

rpadpl pa3TUYHBIMUA CIIOCOOAMM; NCTIOIB30BATh Tpadbl MPU PEIICHUH 3a/1a4

YMeHne onepupoBaTh MOHATUAMM: HATYPAIbHOE YHUCIIO, LIEJI0€ YHUCIIO, CTEIEHb C
LIEJIbIM TIOKa3aTesieM, KOPEHb HaTypaJbHOM CTENEHH, CTENEHb C PAalMOHAIBHBIM
MoKazarejeM, CTeleHb C JeHCTBUTENbHBIM IOKa3zaTeleM, Jjorapudm uwucia,
CUHYC, KOCHMHYC M TaHITE€HC IMPOM3BOJIBHOIO YHCJIA, OCTATOK IO MOJIYJIIO,
palMOHAIBHOE YHUCJIO, HWPPALMOHAIBHOE YKCIO, MHOXKECTBA HATYypaJIbHBIX,
LENbIX, pallOHAIbHBIX, JEHCTBUTENIBHBIX YHCEN; YMEHHME HCIIOJIb30BaTh
MPU3HAKUA JEIUMOCTH, HaUMEHbUIMM OOImMI JenuTenb M HauMeHblee olliee
KpaTHOe, alnropuT™M EBKiIMaa mpu pereHuH 3a1ad; 3HAKOMCTBO C Pa3jIMYHBIMU
MMO3ULIMOHHBIMUA CUCTEMaMH CUHCIEHUS; YMEHUE BBINOJHATh BBIYUCICHHUE
3HaYeHUH M TpeoOpa3oBaHMs BBIPAKEHUH CO CTENEHSAMH M Jorapudmamu,
npeoOpa3oBaHus JPOOHO-PALIMOHAIBHBIX BBIPAKEHUH; yMEHHUE OIEepUpOBATH
MOHATHSIMHU: I10CJIEI0BATENBHOCTD, apupmeTnyeckas nporpeccus,
reoMeTpuyeckas mporpeccus, OeCKOHEYHO yObIBaiolasi reoMeTphYecKast
IIporpeccus; yMEHHE 3aJaBaTh MOCJIEI0BATEIBHOCTH, B TOM YHCIE C ITOMOILBIO

PEKYpPEHTHBIX (HOPMYIT; YMEHHE ONepUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIIO,




COIPSKEHHBIE KOMILJIEKCHBIE YMCIIa, MOJYJIb M apryMEHT KOMIUIEKCHOT'O YHUCIIa,
(dopma 3amMcH KOMIUIEKCHBIX 4YuCell (reoMeTpudeckas, TPUTOHOMETpHUUYECKas U
anreOpandeckas); yMeTb IPOU3BOJAUTH  apu(METHUECKUE  JCHCTBUSA  C
KOMIUIEKCHBIMU YHCJIaMH; IPUBOAUTH MPHUMEPHI MCIOJIb30BAHUS KOMIUIEKCHBIX
4lCell; ONEpUPOBATh MOHATUAMU: MaTpula 2x2 u 3%3, onpenenuTeab MaTpULbI,

re€OMETPUYECKUN CMBICT ONpeaeTuTeNs

YMeHue  omnepupoBaTh  MOHATHSAMH:  pallMOHANbHBIE,  HpPpallMOHAIbHEIE,
MOKa3zareiabHble,  CTCNEHHBIE,  JIOTApUPMUYECKHE,  TPUTOHOMETPHUYCCKHE
YpaBHEHUSI M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH MOHSITHIMHU:
TOKIECTBO, TOXKJECTBEHHOE NMPeoOpa3oBaHKe, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YpaBHEHUI U HEPABEHCTB, PaBHOCUJILHOCTb YPaBHEHUU, HEPABEHCTB U CHCTEM;
YMEHHUE pellaTh YpaBHEHMs, HEPABEHCTBA M CHUCTEMBI C MOMOMIBIO PA3TUUYHBIX
npuéMOB; pellaTh ypaBHEHHs, HEPAaBEHCTBA U CHUCTEMbl C MapaMeTpoOM;
MPUMEHATh  yYpaBHEHHs, HEPaBEHCTBA, MX CHUCTEMbl I  pELIEHUs
MaTEeMaTHYeCKUX 3aJady W 3aJad M3 pa3IMyHbIX 00JacTel HayKu U peabHOM

KHU3HHU

YMeHue  omepupoBaTh  MOHATUSMHU:  (QYHKOMS, 9YETHOCTH  (QYHKIHH,
MEPUOTNIHOCTD (DYHKIMH, OTPaHUYCHHOCTh (D)YHKIIMH, MOHOTOHHOCTh (DYHKIIWH,
KCcTpeMyM (yHKIMU, HauOoiblllee W HaWUMEHbIee 3HAYeHUS QYHKIUH Ha
MIPOMEXYTKe, HempepbIiBHAS (QYHKIHS, aCUMIITOTHI Tpaduka (yHKINHU, TIepBasi U
BTOpass TPOU3BOAHAS (DPYHKIHHU, TEOMETPUUYECKUNH © (U3HUYECKUNH CMBICI
MIPOU3BOJIHOM, TIEpBOOOpa3Has, OMpEACIEHHBI WHTErpaj; YMEHHE HaXOIUTh
acUMNTOTHl Tpaduka (YHKIUU; YMEHHE BBIYHCIATH TPOU3BOAHBIE CYMMBI,
MPOU3BEACHUS, YaCTHOTO H KOMITO3UIIMH (QYHKIWH, HAXOTUTh YpaBHEHHUE
KacarenpbHOW K rpaduky (QYHKIUH, YMEHHE HAXOJIUTh IPOU3BOJHBIC
JJIEMEHTAPHBIX  (YHKIWH; yMEHHWE  HCIOJNB30BaTh  MPOU3BOAHYIO IS
uccienoBanus (YHKIUN, HAXOAWTh HaWOONBIINE WM HAWMEHBIINE 3HAYCHHUS
GYHKOMHA; CTpOWTh TpapUKd MHOTOWICHOB C HCIIOJIb30BaHUEM armapara
MaTEMaTHYeCKOr0 aHalu3a; TMPUMEHSATh TPOU3BOAHYIO [UIsl  HAXOXKICHHS
HAWITYYIIer0 PEIICHHUS B MPHUKIAIHBIX, B TOM YHCJIE COIMATbHO-DKOHOMHYECKHIX
u (u3MUecknx 3amadax; HAXOMUTh IUIOMAAU U OO0BEMBI (UTY C TMOMOIIBIO
WHTETpaja; MPUBOIUTH IPUMEPHI MATEMATHUECKOTO MOACITUPOBAHUS C TIOMOIIHIO

Qg depeHIMaIbHbIX ypaBHEHUN

YMeHue omnepupoBarth MOHATHAMU: Tpaduk GyHKIMH, oOpaTtHas GyHKINS,
KOMIO3uLusl  (QyHKUMi, JuHeWHHas  (QyHKOUS, KBagpaTH4Has  (QYHKLUS,

paroHangbHas (QYHKIHS, CTeNeHHass (YHKIHs, TPUrOHOMEeTpHueckue (QyHKIUH,




oOpaTHbIE TPUTOHOMETpPHUECKUE (DYHKIMH, MOKa3aTeNbHas U Jorapumudeckas
GYHKIIMM; yYMEHHE CTPOWUTh TpapuKH M3YYEHHBIX (YHKIHMHA, BBITOIHATH
npeoOpa3oBanusi rpagukoB (YHKIMHA, HCIOIB30BaTh TpadUKU s HU3YYEHUS
IPOIIECCOB M 3aBUCUMOCTEH, ITPH PELICHUH 3a]1a4 U3 APYTUX YUIEOHBIX IPEIMETOB
M 3aJa4 W3 PEATbHOM JKM3HU; BBIpaXaTh (opMylaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH; HCIIOJIb30BAaTh CBOMCTBA M Trpadukd GYHKIUH U1 PEIICHUS
ypaBHEHH, HEPABEHCTB M 33J]au ¢ IapamMeTpaMmu; u300pakaTh Ha KOOPAMHATHON

MJIOCKOCTH MHOYKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

YMeHne pemarbh TEeKCTOBBIC 33[a4d Pa3HBIX THIIOB (B TOM YHCJIEC Ha MPOILCHTHI,
J0JIM W 4YacTH, Ha JIBWXKEHHE, paboTy, CTOMMOCTb TOBApOB W YCIYI, HAJIOTH,
3aayd U3 O00JIaCTH YINpaBJIEHUSA JIMYHBIMH W CEMEWHBIMH (UHAHCAMH);
COCTAaBJISIThL BBIPAXKCHUS, YPABHCHHA, HCPABCHCTBA U HUX CHUCTCMBI IO YCJIIOBUIO
3aJauu, HMCCIENOBATh IOJIyYeHHOE PEIICHHE W OIICHWBATh NPaBIONON00HOCTH
PE3YIbTATOB; YMCHHUEC MOJACIIMPOBATH PCAJILHBIC CUTYAllUN HaA A3BIKC MATCMATUKH,
COCTABIISITh BBIPAKEHUS, YPABHEHUS, HEPABCHCTBA U UX CHUCTEMBI 110 YCIIOBHIO
3a/layd, WCCIEA0BaTh IOCTPOCHHBIE MOJENTU C HCIIOJIB30BAHUEM armapaTa

anreOppl, UHTEPIPETUPOBATH MOTYUYCHHBINH PE3yIbTaT

VYMeHHe omepupoBaTh IMOHATHUSMH: CpelHee aphuMeTHUecKoe, MeaHuaHa,
HauOoJplllee W HAWUMEHbLIEe 3HAYCHHs, pa3Max, AUCIEpCHUsi, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOro Habopa, yMeHHE W3BJIEKaTh, WHTEPIPETHPOBATH
nHpOpMaIMIO, MPEICTABICHHYI0 B Ta0iluiax, Ha JAMarpammax, rpadukax,
OTPaXKalOIIyl0 CBOWCTBAa pEaJbHBIX MPOIECCOB W SBJICHUH;, NPEICTABIATH
MHPOPMAILIMIO C MOMOIIBIO TAOJUI] M JAMAarpamMM; MCCIEJ0BATh CTATUCTHYECKUE
JaHHBIC, B TOM YHCJIE C NMPUMEHEHHEM TIpaMuecKUX METOAOB M AIICKTPOHHBIX
CpeAcTB; rpaduyeckd HCCIeIOBaTh COBMECTHbIC HAONIOAEHUS C IOMOIIBIO

JarpaMM pacCerBaHMs U TMHEWMHOUN perpeccun

YMeHue omepupoBaTh MOHATHAMHU: CIYYalHBIH ONBIT W CIIy4ailHOE COOBITHE,
BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEHHE BBIYMCIATH BEPOSITHOCT C
UCTOJIb30BAaHUEM TIpapUUecKHX METOAOB; NPUMEHATh (POPMYINBI CIOXKEHHUS U
YMHOXEHUST BEPOSTHOCTEH, (POpMyYITy MOTHOM BeposiTHOCTH, hopmyny bepHyiu,
KOMOMHATOpHbIE (aKkThl M (HOPMYJBI; OLEHHBATh BEPOSTHOCTH pPEATbHBIX
COOBITHH;  yMEHME  ONEpUpOBaTh  MOHATHAMM:  ClIydaiHas  BEJIMYMHA,
pacrnpeielieHue BEpOSITHOCTEH, MaTeMAaTUYECKOE OXKUIAHHWE, IUCHEpPCHs U
CTaHJAPTHOE OTKJIOHEHUE CIIy4yailHOM BENWYMHBI, (DYHKLUMHU paCHpeleseHUs U
IJIOTHOCTH PaBHOMEPHOTrO, I10KA3aTEIbHOTO M HOPMAJIBHOTO PpacIpeleiIeHHUI;

yYMEHHE HCTI0Ib30BaTh CBOWCTBA 3YUYEHHBIX paclpeesieHui Ui pelieHus 3a/1ay;




3HAaKOMCTBO C TIOHATHSIMHM: 3aKOH OOJIBIIMX 4YHCEJ, METOABl BBIOOPOYHBIX
WCCIICIOBAaHHI; yMEHHE IPHBOANUTH TNPHUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX
yucel B TPHUPOIHBIX U OOIIECTBEHHBIX SBICHUSAX; YMEHHE OINEpUPOBATH
MNOHATHAMH: COYETaHHE, IIEPECTAHOBKA, YHCIIO COYETAHUH, YUCIIO TEPECTAaHOBOK;
O6unom HploTOHA; yMeHHE NPUMEHSITh KOMOMHATOPHBIC (PAKTBHI M PACCYKICHHS
IUISL peIICHHs 3a7ad; OICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHH; COCTaBISATH

BEPOSITHOCTHYIO MOJIEJIb U UHTEPIPETUPOBATD NIOJIYYCHHBIH PE3yIbTaT

YMeHHne onepupoBaTh MOHATUSIMHU: TOUYKa, MpsMas, MIOCKOCThb, MPOCTPAHCTBO,
OTPE30K, JIy4, BEIMYMHA yTia, TUIOCKUN YTroJl, JBYTPAaHHBIN Yroj, TpEXTpaHHBIN
Yrojl, CKpEIIMBAIOLIMECs MpsIMbIE, MMApPaUIENbHOCTh M MEPIEHAUKYJISIPHOCTh
OpSIMBIX W TUIOCKOCTEH, YrOJd MEXAYy MPSAMBIMH, YroJl MEXIy HNpsSIMOd U
MJIOCKOCTBIO, YrOJ MEXAY IUIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10 IJIOCKOCTH,
paccTosiHue MeXAy MpPSMBIMHU, PACCTOSHUE MEXAY IIJIOCKOCTAMHU; YMEHHE
MCIOJIb30BAaTh MPHU PEIICHUHU 3a7a4 U3yueHHbIC (PAKThI M TEOPEMBI TNIAHUMETPHH;
yMEHHE OLEHUBaTh pa3Mepbl OOBEKTOB OKPYXAIOIIETO MHpa; CTPOUTH
MaTeMaTUYeCKUEe MOJEIHU C TMOMOIIbI0 T'€OMETPUUYECKUX MOHATUA M BEIUYMH,

pelaTh CBA3AHHBIC C HUMU NIPAKTHYCCKUC 3a1a4N
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YMeHHue omnepupoBaTh IMOHATHSAMH: IUIOMIAb (UTYpB, O0BEM  QUTYPHI,
MHOTOTPAaHHUK, MPaBUJIbHBIA MHOTOTPAaHHUK, CEYEHHE MHOTOIpaHHMKa, KYO,
napajieNienunesl, Npu3Ma, NHpamMuaa, QuUrypa ¥ IOBEPXHOCTh BpAIICHUS,
WINHAP, KOHYC, Imap, cdepa, mmomane cdepsl, IUIOMAAL MOBEPXHOCTH
NUPaMUbl, TPU3MBI, KOHyca, LWIMHApPA, O00BEM Kyba, MPSIMOYTOJIHHOTO
napajulejenuIesa, nupaMusl, MPU3Mbl, LUWIMHApPA, KOHYyca, IIapa, pa3BEpTKa
MOBEPXHOCTH, CCUCHHSI KOHYCa W MWIMH/PA, TapaJljIeNIbHbIe OCH WM OCHOBaHHUIO,
CeueHue Iapa, IIOCKOCTh, Kacaromiasics cepbl, HUIUHApPA, KOHYCa;, YMEHUE
CTPOUTH CEYCHHE MHOTOTPAHHMKA, H300pa)kaTh MHOTOTPAHHUKH, (QUTYPBHI H
MOBCPXHOCTU BpAICHHA, UX CCUYCHHA, B TOM YHUCJIIC C IMOMOMIIBIO 3JICKTPOHHBIX
CpE/CTB; YMEHHE MPUMEHSATH CBOMCTBA TEOMETPUICCKUX (QUTYD, CAMOCTOSATEIBHO
(bopMyIIUpOBAaTh OMPEICIICHUs HW3Y4aeMbIX (UTYp, BBIIBUTATh THUIOTE3Bl O
CBOWCTBAX M TMpPHU3HAKAX T'EOMETPUYECKHX (UTYp, OOOCHOBHIBATH  HITH
OIpoBepraTh MX; yMEHHE HPOBOJUTH KJIACCH(PHUKAIMIO (GUTYp IO pa3IUYHBIM

IIprU3HaKaM, BBITIOJIHATH HCO6XOI[I/IMBIC JOIMMOJTHUTCIIbHBIC ITIOCTPOCHUA
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YMeHue omnepupoBaTh MOHATHAMU: JIBUKEHHE B NPOCTPAHCTBE, MapauieIbHBIN
MEePeHOC, CHMMETPHS Ha IJIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT, IPEOOpa3oBaHue
nono0usi, 1momoOHble (UTYpbl; YMEHHME paclo3HaBaTh pPaBHbIE U TOJOOHBIE

¢burypsl, B TOM 4YHCJI€ B HPUPOJIE, HCKYCCTBE, APXUTEKTYpe; HCIOJIb30BaTh




rCOMCTPHUYCCKUC OTHOMICHHA IPU PCHICHUH 3adav;,; HAXOAUTb TICOMCTPHUYCCKUC
BEJIMYUHBI (UIMHA, YTOJ, TUIOMAah, O0BEM) TMPH pEHICHUW 3amad W3 JIPYTuX
Y4eOHBIX MPEIMETOB U U3 pEabHOU KU3HH; YMEHHE BBHIYUCIIATH T€OMETPUIECKUE
BEJIMYMHBI (JUTMHA, YTOJI, IJIONIh, 00BEM, IJIONIAh MOBEPXHOCTH), UCIIOIb3YS
HU3YYCHHBIC q)OpMy.HBI U MCTOJbI, B TOM YHCJIC: IJIOMAAb IMMOBCPXHOCTU MUPAMHU/IBIL,
MPU3MBbI, KOHYCa, IWJIMHIpPA, TUIOMIAAL cdepbl; 00bEM Kyba, MPsSMOYTOJIBHOTO
nmapajuielenuiena, IUpaMuabl, IIPU3MBI, LHWIMHApPA, KOHYyca, IIapa, YyMEHHE

HaXOJUTh OTHOIIIEHUE 00BEMOB TTOIOOHBIX (hUTYP
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YMeHue onepupoBarh MOHITUSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPAUHAT, BEKTOD,
KOOpJIWHATHl TOYKH, KOOPJAMHATHI BEKTOpPA, CyMMa BEKTOPOB, MPOM3BEICHHE
BEKTOpa Ha YHMCIO, pa3jioKEHUE BEKTOopa Mo 0a3ucy, CKalsipHOE MpPOU3BEICHUE,
BEKTOPHOE MPOU3BEACHHUE, YIrOJ MEXIy BEKTOpaMH;, YMEHHE HCIIOJIb30BaTh
BEKTOPHBIH W KOOPJIWHATHBIA METOJ JUIsl PEUIeHUS T'€OMETPUYECKUX 3a7ad U

3aja4 APYrux y4eOHBIX MPEeIMETOB
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YMmenune BBIGI/IpaTB HO,Z[XOI[HH_II/II\/'I MCTOH MJId PCHICHUA 3aJadyd; IMOHUMAHUC
3HAYUMOCTH MaTEMaTHKU B U3YUYEHHUH NMPUPOIHBIX U OOIIECTBEHHBIX MTPOLECCOB U
HBHGHHﬁ; YMCHUC pacClio3HaBaThb MPOSABICHUC 3aKOHOB MATCMATUKHU B UCKYCCTBC,
YMEHHME TMPUBOJUTH MPUMEPHl MATEMATHYECKUX OTKPBITUH POCCUHUCKON U

MHPOBOM MaTEeMaTU4YECKON HAyKU




IHHEPEYEHDb 3JIEMEHTOB COILEPKXAHUA, ITPOBEPAEMBIX HA EI'D 11O
MATEMATHKE

IIpoBepsieMblii JJIEMEHT COEPKAHUSA

Kon
1 Yucnia v BBIYUCICHUS
1.1 Harypanbnblie u nensie yucna. [Ipu3Haku 1e1MMoCTH HENbIX YUCE
1o Pannonaneupie yncna. OOBIKHOBEHHbIE U JECATHYHbBIE IPOOH, MPOLEHTHI, OECKOHEYHBIE
' MEePHOINIECKHE TPOoOH
13 Apudmernieckuil KOpeHb HaTypaJIbHOW cTeneHu. JleiicTBus ¢ apupMeTudecKUMU KOPHSIMHU
' HaTypaJbHOW CTEIEHU
14 Crenenb ¢ nenbiM nokaszateneM. CTeneHb ¢ pallMoOHaIbHBIM MoKa3aresieM. CBOWMCTBA CTEICHU
Ls CuHyC, KOCHHYC M TAaHI€HC YHUCJIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHIEHC
' YKCJIOBOTO apryMeHTa
1.6 Jlorapudm uucna. /lecaTuyHble U HATYpaJbHbBIE JTOrapu(pMBbI
JleiictBuTenbHble uncla. ApudMeTHYECKHE OIepaldd ¢ JACHCTBUTEIBHBIMU YHCIIAMU.
1.7 [TpuOnmkEHHBIE BBIYUCIICHUS, MpaBWIA OKPYIJICHUS, TPHUKUIKA U OICHKA pe3yjbTara
BBIYMCIICHUI
1.8 [IpeobOpazoBanue BeIpaKeHUN
1.9 KommiekcHeie uncna
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 Ienpie 1 1poOHO-palIMOHATIEHBIE YPABHEHHS
2.2 HppannoHaibHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHeHUs
24 [Toka3zaTenbHbIE U JOrapuPMHUUECKUE YPAaBHEHUS
2.5 [enbie 1 TpoOHO-paOHATHHBIC HEPABEHCTBA
2.6 WppaunonanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHbIE U JTOrapuPMHUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEeHCTBA
2.9 CucrteMbl 1 COBOKYITHOCTH YPABHEHHI M HEPABEHCTB
2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C IMapaMeTpaMu
2.11 Marpuiia cucteMbl TUHEWMHBIX YpaBHEHUN. OnpeiennuTesb MaTPUIbI
3 OyHKIMU U TpapuKu




OyuHkus, crnocodsl 3ananus ¢yHkuuu. I'padux QyHkuuu. B3zaumao oOpaTHbIE (YHKUIUU.

>l Yérnble u Heu€THble QyHKIMU. [leproanueckue GpyHkunun
OO6mactp ompeneneHuss ¥ MHOXKECTBO 3HadeHWN (yHkimu. Hymu ¢yakmuun. [Ipomexytku
3.2 3HAKONOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U MHHHUMYMBI
¢byukuun. Hanbonpiee n HauMeHsbIee 3HadeHUE QYHKIIUA HAa TPOMEKYTKE
13 CrenenHass QyHKIMS C HaTypaJdbHBIM M LETbIM TMoka3atenem. EE cmoiictBa u rpaduk.
. CaoiicTBa 1 rpa UK KOpHS 71-0i CTETICHH
34 Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TpaQUKU
3.5 [Toka3zarenbHas u orapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKu
36 Touku paspeiBa. AcuMnToThl rpadukoB ¢yHkmmid. CBolcTBa (YHKIINUNA, HENPEPHIBHBIX Ha
' OTpE3Ke
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHUs OCIEA0BATEILHOCTEH
3.8 Apudmerndeckas U reoMmeTpudeckas nporpeccuu. @opmyra CI0KHBIX IPOIICHTOB
4 Havana maremaTudeckoro aHaiausa
4.1 [TpousBonnas ¢pynkuuu. [Ipon3BoaHbIE FMeMEHTAPHBIX (DYHKITHIA
42 [IpumeHeHne MpoOU3BOIHON K HCCIEAOBaHUIO (PYHKIHMH HA MOHOTOHHOCTb U IKCTPEMYMBI.
' Haxosxnenne HanOoJbIIEro 1 HAMMEHBIIETO 3HaYeHUs (DYHKIIMU Ha OTpE3Ke
4.3 [TepBooOpasnas. Murterpain
5 MHoO)kecTBa U JJOTHKA
5.1 MHoecTBO, oniepaluy Hajl MHOKecTBaMu. J{narpammel Ditiiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomeTrpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena v MOBEPXHOCTH BPALLEHUS
7.5 KoopauHaTsl 1 BEKTOPEI







