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INOACHUTEJBbHASA 3AIINCKA

PabGouass mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS ISt
oOyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DenepaibHOTO
roCy/AapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro 0011Iero 00pa3oBaHus,
C y4y€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUI, MNPEABIBIAEMBIX K
MaTeMaTU4eCKOMYy OOpa30BaHMIO, M TPATULMA POCCUHUCKOTO 0OOpa3oBaHUS.
Peanuzauus nporpaMMbl 00ecrieurBaeT OBIAJEHUE KIFOUEBBIMUA KOMIIETCHIIUSIMU,
COCTaBJISIONIMMH OCHOBY JJIsi CaMOPa3BUTHA M HEMPEPHIBHOTO 00pa3oBaHUs,
LEJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOTO M II03HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH 00YyYaronnXcs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca T€OMETPUHM Ha YpPOBHE CpeaHEro oOIIero
oOpa3oBaHusi OOYyCJIOBJIEHA MPAaKTUYECKOW 3HAYMMOCTBbIO METANpEeAMETHBIX U
IPEIMETHBIX PEe3yJbTaTOB OOyUYEHUS T'€OMETPUU B HAIMpPaBICHUHM JTHMYHOCTHOIO
pa3BuTUsl OOywaroumxcsa, (QOopMUPOBaHUS (PYHKIMOHATHHOW MaTeMaTH4YEeCKOU
I'PaMOTHOCTH, U3yUYEHHUSI IPYTUX YUYEOHBIX JUCIUIUINH. PazButre y oOydarouuxcs
MPaBUJIBHBIX MPEACTABICHUM O CYUIHOCTH W MPOUCXOXKIECHUH T'€OMETPUUYECKHUX
abCcTpakiuii, COOTHOILIECHUH PEaIbHOr0 M HAEAJIBHOTO, XapaKTepe OTpaKeHUs
MAaTeMaTUYECKOW HAYKOM SBICHHM M IPOLECCOB pEAIBHOIO MHUpa, MeECTe
T€OMETPUHU B CUCTEME HAYK U POJIM MATEMATHYECKOTO0 MOJEIUPOBAHNS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllUXCs, a TaKKe KayeCTB MbIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaluyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBnsieTcss OAHMM W3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHus, TaKk Kak 0O€CIeYMBaeT BO3MOXKHOCTb H3YYEHMsI Kak
JUCHUIUINH €CTECTBEHHO-HAYYHOM HAMpPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (HOPMHUPYEMOE MPU H3YYEHHH OOYYarOIIUMHUCA
MOHATUHUHBIX OCHOB F'€OMETPUH U MOCTPOCHUH LIENOYKH JIOTHYECKUX YTBEPKICHHUM
B XOJI€ pELIECHUs T'€OMETPUYECKHUX 3a7ady, YMEHHE BBIJBUraTh U OIPOBEPraTh
TMIOTE3bl HEIOCPEICTBEHHO MCIIOJIB3YIOTCS IPU PELIEHUM 337a4 €CTECTBEHHO-
HAYYHOT0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3HUKHU.

YMeHre OpueHTHPOBATHCA B MPOCTPAHCTBE WUIPAET CYHIECTBEHHYIO POJIb BO
BCEX 001acTsIX AEATEIbHOCTH 4enoBeka. OpHeHTalMs 4YeJoBEeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro CoIMagbHOro ObITHs, (opMma
OTPaXEHUSI OKPY’KAIOIIETO MHPA, YCIOBUE YCIIEIIHOIO NO3HAHUS W aKTUBHOTO
npeoOpa3oBaHus  JAEUCTBUTENBHOCTU. OlepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amMu OO0BEIUHSET pa3Hble BUIB Yy4EOHOW U TPYIOBOW NEATEIHHOCTH,



SBIISIETCS. OJHUM U3 MPO(PECCHOHAIBHO Ba)XKHBIX KayeCTB, MO3TOMY aKTyallbHa
3ajaya (OpMUPOBaHUSA y OOYYaIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MPAKTHYECKOU JAESITEIbHOCTH [0 MHOTUM HAIIPaBJICHUSM.

[lenp ocBoeHus mporpaMMmbl ydeOHOTO Kypca «l'eomerpus» Ha 6a30BOM
ypoBHE 0OyudeHuss — 00IIeo0pa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyuaroluxcst ~ 4epe3  obOecrieyeHHMEe  BO3MOXKHOCTH  NPUOOpETeHHs] |
WCTOJIb30BaHUSI CHUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM U JCUCTBUI,
creun(pUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO MPOAOIKEHUS] 00pa30BaHUs
0 CTIIEIUATBHOCTSIM, HE CBSI3aHHBIM C TIPUKJIATHBIM UCIIOJIb30BAHHEM F€OMETPHH.

[IporpaMmMa 1o reomeTpuud Ha 0a30BOM YpOBHE IpeIHA3HayeHa MJis
00y4aroIuXcsl CPEAHEN LIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENIbHBIX 3aTPYyIHEHUN
Ha ypOBHE OCHOBHOIO 00Imero obpaszoBanus. Takum oOpa3oM, oOydaromruecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHMYECKUE YMEHHS, CBS3aHHBIC
CO cHenupuKoil TreoOMETpUM W HEOOXOAMMBIE [UIsl JKU3HM B COBPEMEHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXHOCTb H3YYHMThb T'€OMETpUI0 Oojiee
rIyOOKO, €CIM B JaJbHEWIIEM BO3HMKHET HEOOXOIMMOCTh B T'€OMETPHUUYECKUX
3HaHUSAX B MPOPECCUOHATLHON AESTEIbHOCTH.

JIOCTH)KEHUE eI OCBOCHHUS TPOTPaMMbI  OOECIIEUUBACTCA PEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuOpUTETHBIMM 3aJadyaMH  OCBOEHHUS  Kypca
«["eomerpum» Ha 6a3oBoM ypoBHe B 10—11 knaccax sBistoTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KyJbTYpPbl M1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPY’KaIOIIUM MUPOM;

o (opMHUpOBaHHE TPEACTABICHUS O MHOTOTPAaHHHKAaX M TellaX BpalleHHs
KaK O BXKHEHIINX MAaTEeMaTUYECKUX MOJEIISX, MO3BOJISIOIINX OMHUCHIBAThH
U U3y4aTh pa3HbIC SBJICHUS OKPY>KAIOIIEro MUPA;

o ¢opmMHpoBaHME YMEHHS pAacllo3HaBaThb Ha 4YepTeXkKaxX, MOJAEISIX H B
pearbHOM MUpPE MHOTOTPAaHHHUKH U TeJla BPALICHHUS;

e OBJIAJICHUE METOJAMM DEIICHUS 3a7ad Ha MOCTPOCHHS] Ha H300paKeHMSIX
IPOCTPAHCTBEHHBIX (QUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU TMOHSATHSIMH O
MHOTOTpaHHHMKaX U TEJIax BPALLEHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMHU  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yMEHHS TPOBOAWTH  HECIOXKHBIE JIOKAa3aTEIbHBIC
pacCcyXIeHHsI B XOJ€ PELICHUS CTEPEOMETPHUECKHMX 3aJad U 3a7ad C
IPAKTUYECKUM COACpPHKAHUEM;

e pa3BUTUE  UHTEIUICKTyaJIbHBIX M TBOPYECKUX  CIOCOOHOCTEM
oOyyarolmuxcsi, MO3HABAaTEJIbHOM  AKTUBHOCTH,  HCCIEIOBATENIbCKUX
YMEHHM, KpUTUYHOCTH MBIIUICHUS;



e (opmupoBaHHe (GYHKIMOHATILHOM I'PaMOTHOCTH, pENeBaHTHOM
FEOMETPUH: YMEHHE pPAaclO3HaBATh IPOSIBICHUS T'€OMETPUYECKHX
HNOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX
CUTyalusiX U NpPU U3YYEHUU JPYTUX y4EOHBIX NPEAMETOB, MPOSBICHUS
3aBUCUMOCTENl M 3aKOHOMEpPHOCTEH, (HOpMyJIUMpoBaTh KX Ha S3bIKE
T€OMETPUHU U CO3aBaTh FTEOMETPUUECKUE MOJEIH, IPUMEHSITh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PELICHHs] NPaKTUKO-OPUEHTUPOBAHHBIX
3aJla4y, HHTEPIPETUPOBATh U OLIEHUBATH MOJYyUYECHHbBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOrPAMMBI SIBIISIETCS BKIJIIOUEHUE B KYpC
CTEpEOMETPUU B Hayalle €ro M3y4YeHWsl 3a/Jady, peEIIaeMblX Ha YpOBHE
UHTYUTUBHOTO TIO3HAHMSI, U OTIPEAeNIEHHBIM 00pa3oM OpraHM30BaHHasi paboTa Hajll
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOIO U MPOCTPAHCTBEHHOI'O
MBILUICHHSI, CTUMYJIUPYET MPOTEKaHHUE WMHTYUTHUBHBIX IPOLECCOB, MOTHBUPYET K
NaJIbHENIIEMY U3YUYEHHIO MPEAMETA.

[Ipenmourenue oTAAETCS HATIISIIHO-KOHCTPYKTUBHOMY METOy 00YyUYEeHHUsI, TO
€CTh TEOPETUUYECKHE 3HAHUS UMEIOT B CBOEM OCHOBE YyBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTH. Pa3BuUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalumxcs B Kypce CTEpPEOMETpUM MPOBOJAUTCSA 3a CYET pELICHUs 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX 00Opa3oB M  3a7ad Ha  ONEPUPOBAHUE
POCTPAHCTBEHHbIMU oOOpazamu. Co3nanue oOpa3a MPOBOAUTCA C OMOPOH Ha
HarJsHOCTh, @ ONEpUpOBaHHE OO0pa3oM — B YCIOBUSAX OTBJICYEHHS] OT
HarJIsJHOCTH, MBICJIEHHOI'O U3MEHEHHUS €r0 UCXOAHOIO COIEP KAHHU.

OcHoBHBIE coaepkaTenbHble JMHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuKn», «IIpsiMble U IJIOCKOCTH B TPOCTPAHCTBEY, « Tena BpaleHus»,
«BeKTOopbI M KOOPAUHATEI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHHUN
pacmpenensaercs HE TOJBKO M0 COJAEPXKATENbHBIM JMHUSAM, HO W 1O TOJaM
oOy4eHHUs Ha YPOBHE Cpe/IHEero o0111ero oOpa3oBaHus.

Conepxxanne 00pa30BaHUs, COOTBETCTBYIOILLEE INMPEAMETHBIM pe3ysbTaTaM
OCBOEHHUSl pabodeil mporpamMMmbl, pacOpeeN€éHHBIM TI0 ToAaM OO0ydYeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, UYTOOBI OBJIAJEHUE TE€OMETPUUYECKUMU
MNOHATUSAMHU U HABBIKAMH OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM ITPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMSI BKIIOYAJIUCH B
OOIIYI0 CUCTEMY T'€OMETPUYECKUX MPEACTaBICHUN 00yYaroluxcs, paclupss U
yrayOsist e€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reomerpun orBoauTcs 2 yaca B Heaemro B 10 kiracce u 1 gac B
Hezenmo B 11 kiacce, Bcero 3a jBa roja o0ydenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHSI ~ CTepeOMETpuUH. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMATHYECKOM TIOCTPOCHHHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX.

B3anmHoe pacnosiokeHHe MpsAMBIX B MPOCTPAHCTBE: II€pECEKaroluecs,
napajuielibHble M CKpeluBaromuecs mnpsmeie. [lapasienbHOCTh NPAMBIX U
IUDJIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TMPAMBIE B IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPSAMBIX; MAPaLIEIbBHOCTh NPSIMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMM CTOPOHAMHM; YIOJd MEXAy MNpPSIMBIMA B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEN: MapayIeIIbHbIC IJIOCKOCTH; CBOWCTBA
napajulenbHBIX Muiockoctei. [lpocteiimne mnpocTpaHCcTBeHHblE (UTYpHI  Ha
IJIOCKOCTH: TETPa’dAp, KyO, MapasuiesielnuIe]l; MOCTPOESHUE CEYEHU .

[leprieHIUKYISIPHOCTH NPSIMOM U TJIOCKOCTHU: MEPIIEHANKYIISIPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W IEPIECHAUKYISAPHBIE K INIOCKOCTH,
IPU3HAK NEPHEHAUKYJIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopemMa O IpsAMOU
MEPIEHAUKYJISIPHON TIJIOCKOCTH. YTJbl B MPOCTPAHCTBE: YIOJ MEXAY IPSIMOU U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJjl, JIMHEHMHBIA YroJ JBYTPaHHOTO  yTJa.
[leprieHIUKYNSAP U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TIJIOCKOCTH, PACCTOSTHHE
OT TMmpsAMOM [0  IJIOCKOCTH,  TpoeKuus  (QUrypsl Ha  TUIOCKOCTb.
[leprieHIUKYISAPHOCTh  IUIOCKOCTEW: TNPHU3HAK  NEPHEHIUKYJSIPHOCTH  JIBYX
IUIOCKOCTEU. TeopeMa 0 TPEX NMEPIEHANKYIISPaXx.

MHOrorpaHHuKu

[ToHsiITHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTBI MHOIOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKAa MHOrOrpanHuka. [Ipusma: n-yrospHas
pU3Ma; TPaHu ¥ OCHOBAHUS MPU3MBI; TIPSIMasi U HAKJIOHHAS TPU3MBI;, O00OKOBas U
MOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuielienune] U ero cporcra. llupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBAHWE MUPAMHUJIBI; OOKOBAs M TIOJTHAS TOBEPXHOCTH MUPAMU/IBI; MIPABUIIbHAS U
yCceu€HHasd mnupaMuaa. OJEMEHTbl TMpu3Mbl © nupamMuiabl. [IpaBuiibHBIE
MHOTOTPAHHHMKHU: TOHSTHUE MPABUIBHOIO MHOTOIPAHHUKA; MpPAaBUJIbHAS MpU3MaA U
MpaBWIbHAS TMUPAMHIA; NpPaBUJIbHAS TPEYroJibHash MNHUpaMHUAa W TIPaBUIIbHbBIN
teTpadap; KyO. IlpencraBieHre o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa’dp,
nonekaap u ukocasap. CedeHus Npru3Mbl U MUPAMU/IBI.

CummMmeTpus B MPOCTPAHCTBE: CUMMETPUSI OTHOCHUTEIIBHO TOYKH, MPSIMOM,
IJIOCKOCTUA.  DJEMEHThl CHUMMETPUM B MNHpaMuAax, Napauielienunenax,
MPaBWJIbHBIX MHOTOTPAaHHUKAX.



Bobluniciienue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, OuaroHaiu, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSAMOU MPHU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOM IOBEPXHOCTH MPSIMOW IPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTH NPABWIBHOW MUPAMUIBI,
TeopeMa O IUIomaau yceu€éHHoM mnupamuabl. [loHstue o0 o0BéMe. OOBEM
MAPaAMHU/JIbl, TPU3MBL.

[Tonobubie Tena B mpocTtpaHcTBE. COOTHOMICHHMS MEXIY IUIOMIAJIIMU
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEII.

11 KITACC

Tena Bpamenus

[{unmHIpudeckast MIOBEPXHOCTb, oOpazyrorire IVTMHAPUIECKOM
MOBEPXHOCTH, OCh ITWIMHJIPUYCCKOH IOBEPXHOCTH. [IMIWHAp: OCHOBaHHWS U
OOKOBasi TMOBEPXHOCTh, OOpasyrwIas W OCh, IUIONIAJb OOKOBOM W TIOJHOM
MTOBEPXHOCTH.

Konudeckasi moBepXHOCTh, 00pa3yrolfe KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKO# moBepxHOCTH. KOHyC: OCHOBaHME U BEpIIMHA, 00pa3yromias
U OCh;, IUIOMAAh, OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolye U BhICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: meHTp, paamyc, TUaMeTp; IUIOMIAlb TMOBEPXHOCTH CQEpHI.
Bzanmnoe pacnonoxenue cepsl U TIIOCKOCTH; KacaTellbHas IIIOCKOCTh K cdepe;
TI0MIAAbL CHEPHI.

N300paskeHue Te BpalleHus Ha TUIOCKOCTH. Pa3BEpTKa uIMHApa 1 KOHYyCa.

KomOmHammu Tenm BpalieHHs ¥ MHOTOTPAaHHHKOB. MHOTOTpaHHUK,
ONMCaHHBIA OKOJO cdephl; cdepa, BNHCAaHHASS B MHOTOTPAHHHUK, WU TEJIO
BpalllCHUS.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBAa 00BbEMOB Tell. Teopema 06 00bEMe
NpSIMOYTOJIPHOTO Tapajuienenunena u ciaenctsus u3 He€. OOBEM 1mMHApA,
koHyca. O0bEM mapa u miomajb chepsl.

[Tomobupie Tema B mpocTtpaHCTBE. COOTHONMICHHS MEXIY TUIOIIAISIMU
MOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJI.

Cevenuss mwimHApa (MApaUICTbHO W TEPIEHAUKYISIPHO OCH), CCUCHHS
KOHyca (mapajuielbHOE OCHOBAaHHUIO M IPOXOJAIIEe 4Yepe3 BEPIIHHY), CCUCHHS
nrapa.

BeKkTOpbI M KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miockocTa U B mpocTpancTBe. CII0KEHUE U BEIUUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YHUCII0. Pa3iiokeHne BeKTopa 1Mo TpéM HEKOMILTaHAPHBIM
BekTopam. [IpaBwio mapamnenenurena. Permenwe 3amad, CBS3aHHBIX  C
NPUMECHCHUEM TpaBWI JCUCTBHIA C BeKTopamu. lIpsMoyroipHas cucTemMa



KoopauHar B IpoctpaHcTBe. Koopaunartel BekTopa. IIpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekTopaMu. CKalasipHOE INPOU3BEICHHE BEKTOPOB.
BelunciieHue yrioB Mexay NpsIMBIMU U IIIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUH I'€OMETPUUECKHUX 3a4ad.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro MpeaMeTa
«MaremMaTnka» XapakTepU3yrTCs:

I'pa:knanckoe BocnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMU O0YYAIOIIErOCsl KaK aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha PpOCCHUMCKOro OOIIEeCTBa, MPEACTAaBIECHUEM O
MaTEeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUIA,
npoleAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMNPOCH W Mp.), YMEHHUEM
B3aMMOJICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUYCHUEM.

IIarpuoTrnyeckoe BoCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUNCKON TPAXKIAHCKON UIACHTUYHOCTH, YBAKECHUS K
MIPOIIUIOMY M HACTOSILEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JTIOCTUKEHUSM POCCUUCKUX MATEMATUKOB U POCCUMCKOW MAaTEMATUUYECKOU IIKOJIbI,
K HUCIOJB30BAaHUIO ATHX JOCTI)KEHHUU B JIPYTUMX HayKaxX, TEXHOJIOTHAX, cepax

SKOHOMHMKH.
JlyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS
OCO3HaHUEM JTyXOBHBIX LEHHOCTEMN POCCHIICKOTO HapoJa;

C()OPMUPOBAHHOCTBIO ~ HPABCTBEHHOIO  CO3HAHMs, ATHUYECKOIO IIOBEJCHUS,
CBA3aHHOTO C IPAKTUYECKUM IIPUMEHEHNEM TOCTHKEHUN HAYKH U IESITENBHOCTBIO
y4€HOIr0; OCO3HAHHEM JIMYHOT'O BKJIAJa B TOCTPOEHUE YCTOMYMBOIO Oy IylIETO.

JcTeTHYECKOe BOCIIUTAHHUE:

ACTETUYECKUM OTHOILIEHUEM K MHPY, BKIKOYAs JCTETUKY MaTEMaTHUYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3aj7ay, pelIeHnH, paccyXIeHNN;
BOCIIPUAMYHMBOCTBIO K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

PDu3nyeckoe BOCIUTAHUE:

C()OPMUPOBAHHOCTBID YMEHMsI TNPUMEHATH MaTEMaTHUUYECKHE 3HaHUs B
MHTEpecax 3710pOBOro U 0€30MacHOro oopasa KM3HHU, OTBETCTBEHHOI'O OTHOILIECHHUS

K CBOEMY 37I0pPOBBIO (3I0POBOE TMHUTaHWE, COATTAHCUPOBAHHBIN PEXUM 3aHITHHA
OTJIbIXa, perynspHas busznueckas aKTUBHOCTB); (bu3IIecKoro
COBEPIIICHCTBOBAHMUS, npu 3aHATHUIX CIIOPTHUBHO-03/I0POBUTEIHHOM
NESITETLHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHMEM LIEHHOCTU TPYIOJIOOUS; MHTEPECOM K
pasnuuHbIM  chepam  mpodecCHOHANBHONW  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUJIOKEHUSMHU, YMEHHUEM COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oyayueil npodeccuu U peanu3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;
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TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTUYeCKOMy OO0pa3oBaHUIO U
caM000pa30BaHUIO HAa TMPOTSKEHUU BCEU IKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIIEHUH PAKTUYECKUX 3a7a4 MaTEMAaTUUYECKOW HAITPABJICHHOCTH.

IKOJIOrHYeCKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpPbl, MOHHUMAHUEM BIIMSHUS
COLMAIBHO-DKOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATBHOU
Cpelbl, OCO3HAaHWEM TJ00aTBHOTO XapakTepa JKOJOTHYECKUX  MPOOJeEM;
OpHUEHTAIIME HA NMPUMEHEHHE MATEMaTUYECKUX 3HAHWM IS PEUICHHS 3a1a4 B
00JIaCTH OKpy’)Karolehd cpeapl, IUIAHUPOBAHMUSI TMOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX MOCIICICTBAN JISI OKPYKAIOIIEH CPEIBI.

LleHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSl HAyKM W  OOIIECTBEHHOM  MPaKkTUKH, MOHUMaHUEM
MaTeMaTUYECKOM HayKH Kak c]epbl 4YeoBEUeCKOM IesATEebHOCTH, JTaroB €&
pa3sBUTUS M 3HAYUMOCTH JUISl PA3BUTUS LIMBWIM3ALMUU; OBJIAJECHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOW KyJIbTYpOM KakK CpEICTBOM MO3HAHUA MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYIO U HCCIEAO0BATENBCKYIO AEATEIBHOCTD
WHMBUAYAJIBHO U B TPYyIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeMEeTHBIC PE3yJIbTaThl OCBOCHHS MPOTPAaMMBI YUEOHOTO IpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCAJTbHBIMHU
NO3HABAMENbHBIMU  OClCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0eliCmBUIMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OeUCMBUSIMU.

1)  Vuusepcanvuvie  nosmasamenvuwvle  Oeticmeus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00OVUawuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYJcaowezo  mMupa,  NpuUMeHeHue  102U4ecKux,
UCCIe008amMeNbCKUX Onepayull, yMeHuti pabomamso ¢ uHpopmayuetr).

ba3zoBble 1ornyeckue 1eicTBUA:

e BBIBIISITH U XapaKT€PU30BATh CYIIECTBEHHbIE MPU3HAKA MATEMATHUYECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHUH MEXIY MOHATUAMH; (HOPMYIUPOBATH
OTIpeNeICHUS]  TOHSATHW; YCTaHABJIMBATh CYIIECTBEHHBIM  TPHU3HAK
KJaccu(ukanu, OCHOBaHUS JUIsi OOOOIIECHUST M CPAaBHEHHS, KPUTEPUU
IIPOBOJIMMOTIO aHAJIN3A;

e BOCIpPUHUMATH, (opMyIHUpOBaTH U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHBIC;

e BBIBIATH  MaTEeMaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSX U YTBEPKICHUSIX;



npeajiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYUUI;

e JIeJaTh BBIBOJIBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JNETyKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOYEHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

e TPOBOJHTH CaMOCTOSITEITbHO JI0Ka3aTelIbCTBa MaTeMaTHYECKHIX
YTBEPKICHUM (TIPSIMBIE ¥ OT TPOTUBHOTO), BHICTPANBATh apTyMEHTAIIUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KJIEHUS 1 BBIBOJIBI;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauM (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIICHUSA, BBHIOMpATh HaWOOJEe TMOAXOMANIMN ¢ Yy4ETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBarebCKue JeHCTBUSA:

e HCIOJb30BAaTh BOIPOCHl KaK MCCIEIOBATEIbCKUA WHCTPYMEHT IO3HAHMUS;
dbopMyIHpoBaTh BOMPOCH], (PUKCUPYIOIIME MPOTUBOpPEYHE, MPodiIeMy,
yCTaHaBJIWMBAaTh HCKOMOE W  JaHHOe, (opMuUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATh CBOIO TIO3UIINI0, MHCHHE;

e TPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMH;

e CaMOCTOSTENHHO (pOpMYyIUPOBATH 0OOOIICHHS M BBIBOJIBI TIO PE3yIbTaTaM
MPOBEAEHHOIO0 HAOIIOJEHUS, MCCIEIOBAaHUsI, OIEHUBATH JOCTOBEPHOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHNI;

e TMPOTHO3MPOBATH BO3MOXKHOE pPAa3BUTHE MpOllecca, a TaKKe BbIIBUTATh
MIPEATOIOKEHUS O €r0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ uapopmanmeii:

e BBIBIATH JePUIUTHl MH(GOPMAIUU, JTAHHBIX, HEOOXOAMMBIX JJi1 OTBETa
Ha BOMNPOC U JJIsI pEUICHUS 3a]1auu;

e BBIOMpaTh HWHPOPMAIIMIO W3  WCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh M HWHTEPIIPETUPOBATH WH(POPMAIIUIO
pPa3TUIHBIX BUIOB M ()OPM MPEACTABICHUS;

e CTPYKTYypUpOBaTh HH(DOpMAIUIO, IPEACTABIATh €€ B Pa3IMUHbBIX (OopMax,
WLTIOCTPUPOBATH TpaUUecKy;

e OIICHUBATH HaAEKHOCTh nHopMaIuu 1o CaMOCTOSITEITbHO
chOpMYTUPOBAHHBIM KPUTECPHUSIM.

2)  VuueepcanbHvie KOMMYHUKaAmMu@Hwle Oelicmeus, obecneuusarom

CPOPMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00VUAIOUUXCS.

OO0menne:



e BOCHPUHHMMATh M (OPMYJIHPOBATh CYKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIENISIMU OOLIEHMUSI; SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOUKY 3pEHMsS] B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHHsS IO
XOJly pellieHus 3a/1a4ui, KOMMEHTUPOBATH MOJIYYEHHBIN pe3ysIbTaT;

e B XOJ€ 00CYXKICHHsI 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMOIl TEMBI,
npo0JieMbl, pelraeMoil 3aauu, BbICKa3bIBaTh UJIEU, HAllEJICHHbIE Ha MIOUCK
pEIlIEHUs; COIMOCTABJISITH CBOM CYXIEHUS C CYXICHUSMU JIPYTUX
YY4aCTHUKOB JMAajora, OOHAPYKUBATh PA3IMYUE W CXOJICTBO TO3UIIHIL; B
KOPPEKTHOU popMe (hopMyIHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKEHUS;

e TPEICTaBIATH  pE3yNbTAaThl  pEHICHWs  3a/Jayd,  OKCIEPUMEHTa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C yU4ETOM 3a/1a4 MPE3eHTALNU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHuvecTBo:

e IMOHMMATh M  KCHOOJB30BATh  MPEUMYILIECTBA  KOMAaHJIHOM U
VHAMBUAYAIbHON pabOTHI MPU PELICHUHU YUEOHBIX 3a/1a4; IPUHUMATH 11eJIb
COBMECTHON JAESATENbHOCTH, IJIAHUPOBATh OPTaHHU3AIUI0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl paboT, JOrOBApUBATHCS, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 0000111aTh MHEHHSI HECKOJIBKUX JIIO/IEH;

e Y4YacCTBOBaTh B IPyNIOBLIX opMax paboThl (00CYkACHUSA, 0OOMEH MHEHUH,
«MO3TOBBIE MITYPMBD» U HWHBIC); BBIMNOJIHATH CBOIO YacThb pabOTHl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JAPYTMMU YJ€HAMH KOMAaHJIbI;
OLICHMBATh KayeCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJACHCTBHSL.

3) Vuueepcanonvie  pezynamuenvie  Oelicmesus, obecneyusaiom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusanus:

e COCTaBJIATH IUIAH, aJITOPUTM pEIICHUS 3a1a4H, BEIOUPATh cIoco0 petieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YIETOM HOBOU
uHbOopMaIuu.

CaMOKOHTPOJIb:

e BJIAJCTh HAaBBIKAMH TIO3HABATEIBHON pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMBIX JCHCTBUI M MBICIUTENBHBIX MPOIECCOB, X PE3YyJIbTaTOB;
BJIAQJIETh CHOcCOOaMHM  CaMONPOBEPKH, CaMOKOHTpOJIA Ipolecca H
pe3yJibTara peleHusl MaTeMaTUYeCcKOl 3a1auu;

e TPEIBUICTh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh TPU PEIICHUU
3aa4d, BHOCHUTb KOPPEKTUBHI B JI€ATEIHHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, TaHHBIX, HAMJIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa €W U YCIOBHSIM, OOBSICHSTH
IIPUYUHBl JTOCTHKECHUSA WIM HENOCTHXKEHUS PE3YJIbTaTOB JEATEIbHOCTH,
HaXOAUTh OMIMOKY, 1aBaTh OILIEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIbTATDBI
10 KUIACC

OmnepupoBath MOHATHUAMU: TOYKA, TPSIMasi, TIIOCKOCTb.

[TprMEHSTh aKCHOMBI CTEPEOMETPUU M CJICACTBHS W3 HUX IPH PEIICHUH
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh MOHATHAMU: MAPATUICTHFHOCTD U TIEPIICHANKYIIPHOCTD MIPSIMBIX
Y TTOCKOCTEH.

KnaccuduimpoBaTs B3aUMHOE pACIOIIOKEHHE TPSAMBIX M TUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JBYTPAaHHBIA yTOJ, TPaHU JABYTPAHHOTO YTIIa,
peOpo ABYTrpaHHOTO YIJIa; JMHEHHBIH Yrojl JBYTPaHHOTO yrja; TpaayCcHas Mepa
JBYTPAHHOTO yTJa.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAHHHWK, BBIMYKJIBIH W HEBBITYKIIBINA
MHOTOTPaHHHUK, JIEMEHTHl MHOTOTPAaHHHKA, MPABUIILHBIA MHOTOTPaHHHUK.

PacriozHaBath OCHOBHBIC BHUABl MHOTOIPAHHHUKOB (MMHpamMuia; IpHU3Ma,
NPSIMOYTOJIBHBIN TapajuIeyIeuIe I, Ky0).

KnaccugumupoBat  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHHUS  JIA
KIacCU(pUKay (BBIMYKIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKH, TPAaBUIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE M HAKJIOHHBIC TTPU3MBI, TapaJICICTUTIEb] ).

OmneprpoBaTh MOHATHUAMH: CEKYIAs TNIOCKOCTh, CEYCHUE MHOTOI'PaHHUKOB.

OOBSCHATH MIPUHIIMITBI TIOCTPOSHUS CEUCHUM, UCTIONB3YST METO]T CIICIOB.

CTpouTh CeueHUS MHOTOTPAaHHUKOB METOJOM  CJIEJOB, BBIMIOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEX U M3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTyp: BUA
CBEpXY, COOKY, CHHU3Y.

Pemath 3a/1aun Ha HAXOXKJACHUE TCOMETPUYCCKHIX BEIMUMH 10 00pa3iaM WiTH
aJITOPUTMaM, TPUMEHSS HW3BECTHBIC AHAJTUTHYCCKHE METOJABI TPU PEIICHUU
CTaHJIAPTHBIX MaTEMaTUIECKUX 33]1a4 Ha BEIYUCIICHUE PACCTOSHUN MEXKITY IBYMS
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIHBAIOIIUMHUCS TPSIMBIMH.

Pemath 3a/1aun Ha HAXOXKJACHHE TCOMETPUUCCKHX BEJIMUMH 10 00pa3iaM WiIH
aJIfOPUTMaM, TPUMEHSS W3BECTHHIC AaHAJUTHUYCCKHE METOJABI TNPU PEIICHUU
CTaHIAPTHBIX MAaTEMaTHYECKUX 3aJad Ha BBIYHCICHUE YIVIOB MEXIY
CKPCIIMBAOIIUMUCA TPSIMBIMHA, MEXIy TMPSIMOA H  IIOCKOCTBIO, MEXIy
TUTOCKOCTSIMH, JIBYI'PAHHBIX YTJIOB.



Boruncnate 00bEMBI M IIJIOLAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
nupaMuja) € MOpUMEHEHUueM (QOpMyJ; BBIYUCIATH COOTHOLUEHHUS MEXAY
IUIOIA/IIMU MTOBEPXHOCTEN, 00BEMaMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OChb M
MJI0CKOCTh CHMMETPHH;, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPHI.

W3Bnekatb, mnpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUTypax, MpeICTaBICHHYIO Ha uYepTexax u
PUCYHKaX.

[TpumensaTh reomeTpuyeckue (akThl Ui PEUIEHHsS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANONIAratolMX HECKOJIBKO IIAr0B PELIECHHUS, €CJIH YCIOBUS IPUMEHEHHUS
3aJjaHbl B IBHOU (opMe.

[IppuMeHATH  INPOCTEHINNE NPOrpaMMHBIE  CpPEICTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBoauTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKA3HU, PACIIO3HABATH MPOSBIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh IONY4YEHHBIE 3HAHWs HA IPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IIOHATUA B IIPOLIECCE IIOMCKA PELICHUS
MaTeMaTHYeCKu C(HOPMYIMPOBAHHOW MPOOJEMBbI, MOJAEIUPOBATH peajbHbIC
CUTyallUM Ha A3BIKE TEOMETPHUH, HCCIEA0BAaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHNEM T€OMETPUUYECKUX TOHATUHN U TEOpeM, amnmapara aireOpsl; pemarhb
IIPAKTUYECKHE 3a71a4H, CBA3aHHBIC C HAXO0XKICHUEM I'€OMETPUUECKUX BEINYHUH.

11 KITACC

OnepupoBaTh MOHIATUSAMHU: LUIWHIpPUYECKAash TMOBEPXHOCTh, O0O0pa3zyromiue
WIMHIPUYECKONM  MOBEPXHOCTH;  IWIMHJApP,  KOHUYECKass  IMOBEPXHOCTb,
o0pa3yrolne KOHUYECKOM MOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacmo3naBats Tena Bpamenus (MUIUHAP, KOHYC, chepa U map).

OOBACHATH CIIOCOOBI OMYUEHUS TEJl BPAIICHUS.

KnaccudummpoBaTs B3aUMHOE pacnoioskeHne chepbl U TIOCKOCTH.

OmneprpoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA
CerMEHTA; IIApOBOM CJIO, OCHOBAaHWE INAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJOS;
1apOBOM CEKTOP.

Boruncnate  00BEMBI M IJIOIAAM  TOBEPXHOCTEW TEN  BpaLICHUS,
FeOMETPUUECKUX TeJl C MPUMEHEHUEM (HOopMYIL.

OmnepupoBaTh MNOHATUSIMH: MHOTOIPAHHUK, BIMCAHHBII B cdepy U
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WA TEJO
BpAIlICHUS.

BbIUHUCIATE COOTHONIEHHUS MEXAY IUIOIIAJSMHU IOBEPXHOCTEN M 00BbEMaMU
MOJ00HBIX TE.



N300paxkath u3ydaembie (QUTYpbl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinonHsaTh (BRIHOCHBIE) TUNIOCKHUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Y; CTPOUThH CEUCHUS TEIl BPAIICHUS.

W3BnekaTh, WHTEPIPETHPOBATH M MpPeoOpa30BBIBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (UTypax, MPEJCTABICHHYIO Ha 4YepTexax W
pPUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B MMPOCTPAHCTBE.

BBIMONHATE  JOEHCTBUS  CIHOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKCHHS BEKTOPa Ha YHCII0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaaroT.

[TpumeHsTh IpaBUIIO MapajuieenuIe/a.

OnepupoBath MOHATUSIMHU: IEKAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJZIyJIb BEKTOpPAa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJISIPHOE TIPOU3BEICHNE BEKTOPOB, KOJJTMHEAPHBIE U KOMIUTAHAPHBIC
BEKTOPBHI.

Haxomuth cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOI MEKTY
BEKTOpaMHU, CKaJSIPHOE TMPOM3BEICHUE, pPACKIAIbIBaTh BEKTOp IO JBYM
HEKOJJTHHEAPHBIM BEKTOPaM.

3amaBath IUIOCKOCTh YPaBHEHUEM B ICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpudeckne (akThl ISl PEIICHHS CTEPEOMETPUUSCKHUX
3a/1a4, MPe/IIoIaraloux HECKOIbKO IIaroB PEIICHHS, €CIIA YCIOBUS PUMEHECHHUS
3a/1aHbl B IBHOU (popme.

PemaTte mpocreiiiime reoMeTpuueckue 3ajJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPIMHATHOTO METO/IA.

Pemate 3amaum Ha JOKA3aTeNbCTBO MATEMAaTHYECKUX OTHOIICHUH U
HAXOXKJEHUE TEOMETPUUCCKUX BEJIUYHH 10 00pasiam WiId aJropuTMaM, IpUMEHSS
W3BECTHBIC METO/BI IIPU PEIICHNUU CTAaHIAPTHBIX MaTeMaTHIECKUX 3a/1a4.

[IpumeHnsaTh mpocTeiiliie MpOrpaMMHBIE  CpPEICTBA W DJIEKTPOHHO-
KOMMYHUKAITMOHHBIC CHCTEMBI TIPH PEIICHUU CTEPEOMETPUICCKUX 3a71ad.

[IpuBoaWTh TPUMEPH MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSBIICHNE 3aKOHOB T€OMETPHUH B HICKYCCTBE.

[IpuMeHsATh TOJNyYEeHHBIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATH pPEATIbHbBIC
CUTyallU W TPUMEHSTh HM3YyYCHHBIC TOHSTHS B MPOIECCE IMOUCKA pelIeHUs
MaTeMaTU4eCKr C(OPMYIMPOBAHHOW TIPOOIEMBI, MOJCIHPOBATH pEaTbHBIC
CUTyalli Ha S3BIKE TEOMETPHUH, WCCIEAOBAaTh ITOCTPOCHHBIE MOJICIH C
UCIOJIb30BAHUEM I€OMETPUUYECKUX TTOHSATUHN U TEOpEM, amnmapara ajareophl; pemarth
MPAKTUYECKUE 3a/1a4U, CBSI3aHHBIC C HAX0XKICHHUEM I'eOMETPUUECKUX BEJIMUKH.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIACC
KonuvecTBo yacos
Ne HaumenoBanue pa3ieioB U TeM
Konrpoabubie = IIpakTHuc
n/n NMPOorpaMMbl Bcero
padoThI padoThI
1 BBenenue B ctepeoMeTpuio 10
) [IpsimbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEHN
3 [lepneHAUKyISPHOCTD MPSMBIX U 12
IJIOCKOCTEN
4 VTIiael MEXAY NPSAMBIMHU U IIIIOCKOCTAMH 10 1
5 MHororpaHHuKu 11
6 OOBEMBI MHOTOTPAHHUKOB 9
7 [ToBTOpEHME: CEeUeHHUs], PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 68 3 0




11 KITIACC

HaumeHnoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

Ne n/m Kounrpoabubie  IIpakTue
NPOrpaMMsbl Bcero
padoTsbI padoThI
Tena BpameHus 12
OOBEMBI TEN 5 1
BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
[ToBTOpenwue, 0600IIeHNE, 7 i
CUCTEMAaTU3ALMs 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOH IMTPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeMeTHBbIE pe3yJIbTAThl 0CBOCHHS] OCHOBHOM
NpoBepPSIEeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero o0o1ero o0opa3oBaHus
pe3yJbTarTa
7 I'eomerpus
7.1 OrnepupoBath MOHATUSIMH: TOUYKA, TIPsIMasi, TIIOCKOCTh
75 [IpuMeHATh aKCHOMBI CTEPEOMETPHUH U CICACTBUS U3 HUX MPU PEIICHUN
. F€OMETPUYECKUX 3a]1a4
73 OnepupoBarh NOHATHSAMHU: MAPAUIETBHOCTh W NEPHEHAUKYJISIPHOCTH
. MPSAMBIX U IJIOCKOCTEN
74 KnaccuummpoBars B3auMHOE pacIioIOKEHHE NPSMBIX U IIOCKOCTEH B
' MIPOCTPAHCTBE
OrnepupoBath MOHATUSMU: ABYTPAHHBIN yIroJl, TPaHu ABYTPAHHOTO YIJia,
7.5 pedpo IBYTpaHHOIO yriia, JMHEHHBIN yroi IByTpaHHOro yria, rpaaycHas
Mepa JIBYTPaHHOIo yria
76 OnepupoBath MOHSATUSAMH: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBINA
. MHOT'OTPaHHUK, 3JIEMEHTbl MHOTOI'PAaHHUKA, IPAaBUJIbHBI MHOTOIPAHHUK
77 Pacrio3naBaTh OCHOBHBIE BHBI MHOTOTPAaHHUKOB (MMpaMuja, MpU3Ma,
' MPSIMOYTOJIBHBIN TTapajuieenunea, Kyo)
KnaccupunupoBaTh  MHOTOTpaHHMKHM, BbIOMpas  OCHOBaHUS  JJIs
. Kkinaccupukanuu  (BBIMYKJIBIE W HEBBINYKJIblE  MHOTOTPAaHHUKH,
. MpaBUJIbHBIE MHOTOTPAHHUKH, TMPSAMbIE ¢  HAKJIOHHBICE TPU3MBI,
napasuieNenune /bl
79 OnepupoBarb MOHATUSMU: ceKyl1as IJIOCKOCTB, CEYeHUE
. MHOTOTPAaHHUKOB
710 OOBACHATP TPUHLUIIBI  TOCTPOCHUS  CEYCHUH  MHOTOTPAHHUKOB,

7.11

HCIIOJIB3YA METOM CJICI0B

CTpOI/ITI) CCUCHUA MHOTI'OT'PpaHHHUKOB MCETOAOM CJI€AOB, BBIIIOJIHATH

(BBIHOCHBIE) TIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYD:




BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pematp 3a1aun Ha HAX0X/IEHNUE T€OMETPUUYECKUX BEITMUMH M0 0Opa3uam
WM aJropyuTMaM, NPUMEHSS W3BECTHBIE AHAJUTUYECKUE METOIbI MpPH
pELIEHUM CTaHJAPTHBIX MAaTEMaTUYECKUX 3a4a4 Ha BBIYUCIICHUE
pacCTOSHUN MEXKy ABYMS TOYKAMU, OT TOYKH JI0 MPSMOM, OT TOUKH 10

IIIOCKOCTH, MEXAY CKPCIIUBAIOIIUMUCS IIPAMBIMU

7.13

Pemate 3a1aun Ha HaXOX/IEHUE FEOMETPUUECKUX BEIMUYHUH 110 0Opa3Lam
WM QJITOPUTMaM, IPUMEHSS WU3BECTHBIE AHATUTHYECKUE METOIBI IpU
pELICHUU CTAaHAApPTHBIX MATEMaTUYECKHUX 3a]a4 Ha BBIYKMCIICHHE YIJIOB
MEXKIYy CKpPCLIUBAIOIIMMUCS MPSIMBIMH, MEXKIY IHPSAMON W IIOCKOCTBIO,

MCKAY MIIOCKOCTAMHU, IBYT'PAHHBIX YIJIOB

7.14

7.15

7.16

7.17

7.18

Beruucnsate 00bEMBI M IUIONIAAM TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3mMa, mupaMuIa) ¢ IpUMEHEHUEM (POPMYJI, BBIYUCIIATH COOTHOIICHUS
MEXKIY IUIOIIASIMU MMOBEPXHOCTEH, o0BéMaMu MOJOOHBIX

MHOT'OIr'paHHUKOB

OHCpI/IpOBaTB MNOHATHUAMUA: CUMMCTPHA B IMPOCTPAHCTBE, LCHTP, OCb U

TUIOCKOCTh CHMMETPUH, LEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYPBI

W3BnekaTth, mpeoOpa3oBbIBATH W HMHTEPIPETUPOBATH WH(POPMAIHIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (UIypax, MPEACTaBICHHYIO Ha
YepTeKax U pUCYHKax

[IpumensiTh reomeTpuyeckue (QaxThl A PEUICHUS] CTEPEOMETPUUYECKUX
3a/a4, NPEINOoJIaralolluX HECKOJBKO INAroB PEIIEHUs, €CIU YCIOBHS
MIPUMEHEHNUS 3aJIaHbl B IBHON opme

[IpuMeHATH mpocTEHIINE NPOrpaMMHBIE CPEACTBA W DIJIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMEI ITPU PCHICHUHN CTCPCOMETPUICCKUX 3aaaY

7.19

7.20

HpI/IBOI[I/ITB OpUMEPLI MATCMATHYCCKUX 3aKOHOMepHOCTeﬁ B IpUpOAC H

JKU3HH, PACIIO3HABATH MTPOSABJICHUC 3aKOHOB 'COMCTPHHU B UCKYCCTBE

[IpuMeHATH MOTyYeHHbIE 3HaHUS Ha IPAKTUKE: aHAJM3UPOBATh peajbHbIe
CUTyallud M TPHUMEHATb HU3yYEHHbIE MOHATHUA B IIpollecce IOoHCKa
peleHus MaTeMaTHYECKU chopMyIMpOBaHHON npoOJeMsl,
MOJIETTUPOBATh pealbHbIE CUTyallUd Ha S3bIKE T'€OMETPUHU, HCCIIEA0BaTh
IIOCTPOCHHBIE MOJIEIN C MCIOJIb30BAHUEM I'€OMETPUUYECKUX IOHITHH U
TEopeM, armnapara aiareopbl, pelarh IpakKTHYECKUe 3a]jaui, CBS3aHHbIE C

HaXOXKIACHUCM I'COMCTPHUICCKUX BCIIMYNH




11 KUIACC

Kon IIpoBepsiemble MpeaMeTHBIE Pe3yJbTAThl 0CBOCHHUS OCHOBHOM
NpoBepPSIEeMOro .
00pa3oBaTeILHON NPOrpaMMbl CpelHero 001ero 00pa3zoBaHus
pe3yabrara
6 I'eomeTpus
OnepupoBarh NOHATHIMH: IUIUHAPUYECKas TIOBEPXHOCTb, 00pa3yolne
6.1 LHWIMHIPUYECKON TOBEPXHOCTH, LMIUHAP, KOHMYECKas IOBEPXHOCTb,
' oOpa3yromue KOHMYECKOH  IMOBEpPXHOCTH, KOHYC, cdepudeckas
MIOBEPXHOCTh
6.2 Pacnio3naBaTh Tena BpamieHus (LUIHHIP, KOHYC, cdepa U map)
6.3 OOBSACHATDH CITOCOOBI TIOJYYCHHSI TEJT BPAIICHUS
6.4 KnaccuduimpoBaTs B3auMHOE pacmnoioxeHne chepsl U IIOCKOCTH
OnepupoBarh MOHATHUSIMH: IIAPOBOM CErMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETrMEHTA, IIAPOBOM CJIOW, OCHOBAHWE IIAPOBOrO CJIOS, BBICOTA
1IapOBOI'0O CJI0SI, IIAPOBOU CEKTOP
6.6 Boruncnsate 00bEMBI M IUIOMIAAM TMOBEPXHOCTEH Tel BpalleHUs,
. F€OMETPUUYECKUX TEJl C MPUMEHEHHEM (HOopMyT
OnepupoBarh MOHSITUSIMHM: MHOTOTPAaHHHMK, BIHCaHHBIM B cdepy U
6.7 OINMCaHHBIN 0K0JIO cepsl, chepa, BIMCaHHAS B MHOTOTPAHHUK WJTU TEJIO
BpallleHus
6.3 BbIYUCHAT COOTHOWICHHSI MEXIy IUIOIIAJIMH TMOBEPXHOCTEM U
' 00BbEMamMu MOAOOHBIX TET
6.9 N300paxarh u3ydaemble (UIypbl OT PyKH U C HPUMEHEHUEM IPOCTHIX
. 4epTEKHBIX HHCTPYMEHTOB
BeImonHATE (BBIHOCHBIE) IUIOCKHE YEPTEKU U3 PUCYHKOB TPOCTHIX
6.10 00BEMHBIX (Uryp: BUA CBEpXYy, COOKY, CHHU3Y; CTPOUTH CEUYEHHUS Tell
BpalleHUs
W3BnekaTb, MHTEPIPETUPOBATh M NPEOOpPa3OBBIBATH HWH(GOPMAIHIO O
6.11 IIPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UIypax, MNpPEICTaBICHHYIO Ha
4epTeKax U pUCYHKaxX
[TpumensaTs reomerpuyeckue (akThl ISl PELICHUS CTEPEOMETPHUECKUX
6.12 3a[a4, NPENOJaraloliuX HECKOJIBKO IIaroB PEIICHUs, €CIU  YCJIOBHSA
IIPUMEHEHUs 3aJ]aHbl B IBHOI Qopme
6.13 OrniepupoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE




6.14

BremonaaTs ,Z[GI\/'ICTBI/ISI CJIOKCHUA BCKTOPOB, BBIYUTAHHA BCKTOPOB H
YMHOKCHHA BCKTOpPAa Ha 4YHUCIIO, O6’b§ICHSITL, KakKMMH CBOMCTBAMH OHU

o0JIaaroT

6.15

HpI/IMCHHTB IMpaBUJIO MMapaJuICJICIIUIIC/a ITPH CIIOKCHHU BCKTOPOB

6.16

OnepupoBaTh MOHATUSAMH: JI€KapPTOBbl KOOPIMHATHI B IPOCTPAHCTBE,
BEKTOp, MOJYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA,
yroJl MEXIy BEKTOpaMH, CKaJsIpHOE IPOU3BEIECHUE  BEKTOPOB,

KOJUIMHCAPHBIC 1 KOMIUIAHAPHBIC BEKTOPLI

6.17

Haxonuts cymMy BEKTOpPOB M IIPOU3BEICHUE BEKTOpPA HAa YHUCIIO, YOl
MEXy BEKTOPaMH, CKAIIIPHOE IPOU3BEACHHE, PACKIIAbIBATh BEKTOP 110

JABYM HEKOJUIMHEAPHBIM BEKTOpPaAM

6.18

38.IlaBaTb IIOCKOCTb YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

Pemats HpOCTGﬁIHHG recOMCTPpUUYCCKUC 3a/laid Ha IIPHUMCHCHUC

BCKTOPHO-KOOPAHMHATHOI'O METOAA

Pemats 3aJa4yd Ha A0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOLICHUH U
HaX0XXACHUC T'COMCTPUIYCCKHUX BCJIMYUH I10 06pa3uaM HJIA aJITOPUTMaMm,
IMPUMCHSA HU3BCCTHBIC METOJBI npu peICHUA CTaHAAPTHBIX

MAaTCMaTHYCCKHUX 3aaa4

6.21

IIpumeHATs mnpocTEeHIIME NPOrpPAMMHBIE CPEACTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTCMBI ITPU PCIHICHUU CTCPCOMETPUICCKUX 3ada1

6.22

IIpuBOANTE NpUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B NIPHUPOAE U

JKHU3HH, paCIIO3HABATh MPOABJICHUC 3dKOHOB 'COMETPHUU B UCKYCCTBC

6.23

[IpuMeHsATh TONlyuyeHHbIE 3HAHUSA Ha MpaKTHKE: aHaJIU3MpOBATh
pealibHble CUTYallUd U TPUMEHSATh H3y4YEHHbIE IOHATUS B IpoOIEcce
MIONCKA pELIeHUs MaTeMaTH4ecku CcHOpMYyJTUPOBAHHOM MpoOIeMBl,
MOJIEJIMPOBATh pEaIbHbIE CUTYallUW Ha S3bIKE I'€OMETPUHU, HCCIIEI0BaTH
MOCTPOCHHBIE MOJIENIM C MCIOJIb30BAHUEM TI€OMETPUYECKUX IHOHATHH MU
TEopeM, arnrnapara ajareopbl, pemarh NpakKTHUEeCKUEe 3a/1a4uM, CBSI3aHHbIE C

HaXO0XACHUEM I'€OMCTPUICCKUX BCIIMUNH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

Koxa

HpOBepHeMblﬁ IJIEMEHT COACPKAaHUA

I'eomerpus

7.1

7.2

OCHOBHbBIE TIOHATUSL CTEPEOMETpUU. Touka, IpsMasl, IIOCKOCTb, IPOCTPAHCTBO.
[Tonsatne 00  aKCMOMATHYECKOM  IOCTPOCHMHM  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPHUH U CIIECJCTBUS U3 HUX

B3aumHoe  pacrnosokeHMe ~ OpSIMBIX B IIPOCTPAHCTBE:  IEpecEKarolIuecs,
napajuieibHble U CKpeluBaromuecs mnpsmbie. [lapaminensHOCTh MPSAMBIX U
IJIOCKOCTEM B  MPOCTPAHCTBE: MapajulelibHbIe TPsIMbIE B MPOCTPAHCTBE,
NapajyieIbHOCTh TPEX MPSAMBIX, NAPAIENbHOCTh MPSAMON M IJIOCKOCTH. YTIIBI C
COHANPABJICHHBIMU CTOPOHAMH, YIrOJd MEXIy NpsIMBIMH B TIPOCTPAHCTBE.
[TapannenbHOCTD TIOCKOCTEH: MapalijieNibHbIe MI0CKOCTH, CBOMCTBA MapasliedbHbIX
iockocTei. IlpocTeifmne mpocTpaHCTBEHHBIE (UTYpPHI HA IUIOCKOCTH: TETpadJp,

KY6, mapaiCiaCuIca, IoCTpoCHUC CEUYCHUI

7.3

[lepnieHIUKYIAPHOCTh MNPSIMOM M IUIOCKOCTU: MEPIEHAUKYJIApPHbIE TpsMble B
MMPOCTPAHCTBE, MPAMBIC MMAPAJIJICIIBHBIC U IEPIICHAUKYJIIAPHBIC K IJIOCKOCTH, IIPU3HAK
HEePHEHIUKYJIIPHOCTH NPSAMOM U MIIOCKOCTH, TEOpeMa O MPsAMON NepHeHIUKYIAPHOIM
IUIOCKOCTH. YTJIbI B TMPOCTPAHCTBE: Yrojl MEXIy TMpsAMOM M IUIOCKOCTHIO,
JBYTpaHHBIA yroyl, JMHEWHBIH yrom JByrpaHHoro yria. [lepnenaukynsap u
HAKJIOHHBIE: PAacCTOSHHE OT TOYKH /0 IUIOCKOCTH, PACCTOSTHUE OT MpSAMON 10
IUIOCKOCTH, TPOEKIMs (Uryphl HA IUIOCKOCTh. llepneHIuKyIspHOCTh MIIOCKOCTEH:
NPU3HAK  MEpPIEHIUKYJSIPHOCTH  JBYX  IUlockocted. Teopema o0 Tpéx

MNEPNCHAUKYJIApax

7.4

[loHsiTHE MHOTOIpaHHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHUKA, BBIIIYKJIbIE H
HEBBIIYKJIbIE MHOTOTPAaHHUKM, pa3BEPTKAa MHororpaHHuka. I[Ipusma: n-yrosbHas
npu3Ma, TpaHd U OCHOBAHUS MPU3MBI, MpsiMas U HAaKJIOHHAs NPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH Npu3Mbl. [lapaienenunen, npsMOyrobHbINA NapajuIeIeIuIe]
U ero cBorcTia. [Impamuaa: n-yroiapHas nupaMua, paHd U OCHOBAHHE ITUPAMU/IBI,
OOKOBasi W TOJIHAS MOBEPXHOCTh MHUPAMM[bI, MPAaBUIbHAS M yCEUEHHAs NMUpaMHUIA.

DIeMEHTEI Npu3MbBl W IIHPaAMHIBIL. HpaBI/IJ'II)HBIC MHOI'OIrpaHHUKH: TIOHATHEC




7.5

[IPaBUIBLHOTO MHOIOIPAHHHMKA, IIpaBUJIbHAs IpU3Ma M IpaBUIIbHAs IUPAMHUIA,
npaBUiIbHAs TPEYToJbHAsA MUpAMUIA U IPaBUIIBHBIN TeTpasap, kyo. [IpeacraBinenne
O IPAaBWIBHBIX MHOIOIPAaHHUKAX: OKTa’Jp, NOAEKa’ap M uKocadapyrue CedeHus
IIPU3MBI U TUPAMUIBI

CumMeTpust B TNPOCTPAHCTBE: CHUMMETPHUS OTHOCUTENIBHO TOYKH, IPSIMOH,

IUIOCKOCTH. DJIEMEHTHI CUMMCETPHUH B ITMpaMuaax, rnapauiciICinuneaax, mpaBuiIbHbIX

MHOI'OrpaHHHUKax

7.6

7.7

Brrunicnienue 31€MEHTOB MHOTOTPAaHHHKOB: p&Opa, auaroHanu, yriel. Iliomans
OOKOBOIl TMOBEPXHOCTH U TOJHONH MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOMIA/b
OCHOBAHHUH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsiMON Tpu3MelL. [lnomaas 60koBoM
MOBEPXHOCTH W IOBEPXHOCTH NPABUIBHOM NHMpPaMUJIbI, TEOpEMa O ILIOLIAIN

yceuénHoi nupamubl. [lorarue 06 00béme. OOBEM MUpaMuIbl, MTPU3MBI

[TomoOHBbIe Tena B mpocTpancTBe. COOTHOIMIEHUS MEX/TYy IJIOMIAIIMH TOBEPXHOCTEH,

00BpEMaMHU ITOTOOHBIX TENI

11 KITACC

Kon

IIpoBepsieMblii 3J1eMeHT COleP:KAHUS

6

I'eomerpus

6.1

]_II/IJ'II/IHI[pI/ILICCKaﬂ IIOBCPXHOCTD, 06pa3y10mHe HHHHHHPI/I‘ICCKOP’I IMOBCPXHOCTH, OCh
IIPIJIHHI[pH‘-ICCKOﬁ ITOBEPXHOCTH. ]_II/IJ'II/IHI[pI OCHOBaHHS U OOKOBas IMOBEPXHOCTD,

o0pa3yro1as 1 och, IO, OOKOBOM U MOIHOM MOBEPXHOCTU

6.2

6.3

Konnueckasi moBepxXHOCTh, 00pa3yroIie KOHUIECKON MOBEPXHOCTH, OCh U BEPIIIMHA
KOHUYeCcKol TMoBepXHOCTH. KOHyc: OocHOBaHMEe M BepIlirMHA, oOpasylomas U OcCh,
wionaab OOKOBOM M TOJHOW TMOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyrolue H

BbICOTA, OCHOBAaHUSA U OokoBas ITOBEPXHOCTH

Cdepa u map: ueHTp, paguyc, AMaMeTp, MII01aAb MOBEpXHOCTU cepbl. BzanMuoe

pacnosoxeHue chepbl M IJIOCKOCTH, KacaTelbHasl IUIOCKOCTh K cdepe, ruiomanb

cepsl

6.4

N300pakeHue Tes BpalleHus Ha IUIOCKOCTH. Pa3BEépTka HMIMHpaA U KOHYCa

6.5

KoMOunanuu Tten BpalieHus ¥ MHOTOTPAaHHMKOB. MHOTOIpaHHUK, ONUCAaHHBIN

oKoJ10 cepsl, cepa, BIUCAHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAILEHUS

6.6

[Tonstue 06 oO0béme. OCHOBHBIE CBOHCTBa 00BEMOB Ten. Teopema 006 00BEME
NPSIMOYTOJIBHOTO Tapajiesienuneaa u ciaeactBus u3 He€. OO0bEM IWIMHApA,

koHyca. O0béM mapa u miomaab chepol




[Tomobupie Tema B mpoctpaHcTBe. COOTHONICHUS  MEXIY  IUIOIMIASIMU

o7 MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX Tel
6.8 Ceuenust nunuHzApa (mapajuleIbHO M NEPIEHIUKYJSIPHO OCH), CEUYEHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO M MPOXOAIIEE YEPE3 BEPLINHY ), CEUEHUS 1Iapa
BexTop Ha miiockoctu M B mpocTpaHcTBe. ClI0KEHHE M BBIYMTAHHUE BEKTOPOB.
6.9 YMHOEHHE BEKTOpa Ha 4ucio. PasnoxeHue BeKTOpa IO TPEM HEKOMILIAHAPHBIN
. BekTopaMm. IIpaBmwio mapamnenenunena. Pemenue 3amad, CBA3aHHBIX €
IIPUMEHEHUEM IPaBUJI IEUCTBUI C BEKTOPaMHU
[IpsmoyronbHass cucreMa KOOPAMHAT B IpocTpaHcTBe. KoopauHatel BekTOpa.
6.10 [Ipocreitmue 3agaun B KOOpAMHATaX. YToJa MeExIy Bekropamu. CkanspHoe

MMPOU3BCACHUC BCKTOPOB. Brraucnenue YIJIIOB MCXKAY IMPAMBIMH U IINIOCKOCTSAMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIpU pCIICHUN I'COMETPHUYCCKHX 3aaa4




HPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepseMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHNS K MPeIMETHBIM Pe3yJIbTATAM OCBOEHUSI
OCHOBHOIi 00pa3oBaTe/ILHON MPOrPaMMBbI CPeTHETr0 00IEero
o0pa3oBanus

Bnagenne meromamMM J10Ka3aTelbCTB, alrOPUTMaMHU pELICHUs 3ajady;
yMeHue (opMyIupoBaTh W ONEPUPOBATh IOHATHAMM: OIpEJCIICHHE,
aKCUOMa, TeopeMma, CIEACTBUE, CBONCTBO, IPU3HAK, J0Ka3aTENbCTBO,
pPaBHOCHJIbHBIE ()OPMYJIUPOBKU; IPUMEHSTh UX; YMEHUE (POPMYJINPOBATH
o0paTHO€ U NIPOTHBOIOJIOKHOE YTBEP)KJIEHUE, MPUBOJUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTHUeCKOW WHIYKIHH;
IIPOBOJUTH  JIOKA3aTElbHBIE PACCYXAECHUS [pU PEIICHUU 3aj]ad,
OLIEHUBAaTh  JIOTMYECKYIO  HPaBWIBHOCTb  PACCYXKACHUH;  yMEHHE
OIEpUpPOBaTh MOHATUSMHU: MHOXECTBO, IMOJAMHOXECTBO, ONEpallMU Haj
MHOXECTBaMH; YMEHHE HCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
anmnapar AJisl OMCaHUs PeabHbIX MPOLIECCOB U SIBICHUN U NPU PELICHUU
3ajja4y, B TOM 4HCJIE€ W3 JPYyrUX Y4eOHbIX IPEAMETOB; YMEHHE
OIepupoOBaTh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeBo, LUKI, rpad Ha

IUIOCKOCTH; YMEHME 3a/laBaTb W ONKCHIBaTh TIpadbl PpazIMYHBIMU

croco6aMu; NCIOJIb30BaTh Ipadbl P PEIICHUHN 3a1a4

YMeHue onepupoBaTh HNOHATHSAMM: HATypaJbHOE YUCIIO, LEJIOE 4YUCIIO,
CTETIEeHb C LIeJIbIM [T0Ka3aTeeM, KOpeHb HaTypajbHON CTENEHH, CTETIEHb

C paluoHaJbHBIM  TIOKa3aTeleM, CTeNeHb C  JIEHCTBUTEIIbHBIM
nokaszaresiaeM, JIorapupM 4YHCIa, CHUHYC, KOCHMHYC M  TaHI€HC
IIPOM3BOJIBHOIO YHCJA, OCTAaTOK II0 MOJIYJIIO, PalMOHAIBHOE YHCIIO,
UppAalMOHAJIbHOE  YWUCJIO,  MHOXKECTBA  HATypaJbHBIX,  LEJNbIX,
palOHAIbHBIX, JECHCTBUTENBHBIX YHCEN, YMEHHE HCII0JIb30BaTh
MPU3HAKU JI€IMMOCTH, HAaUMEHBIIMA OOIIMI JenuTeNnb U HauMEHbLIee
o01iee KpaTtHoe, anropuT™ EBKinia npu perieHun 3a/1a4; 3HaKOMCTBO C

pasIMYHBIMM ~ TO3ULUOHHBIMM  CHUCTEMaMHM  CUHUCIICHHs;,  yMEHHE
BBINOJIHATH BBIUMCIIEHUE 3HAUYEHUH U NpeoOpa3oBaHUsl BBIPAKEHUHA CO
CTENEeHSIMH W Jiorapudpmamu, npeodpazoBaHusi IpOOHO-pAllMOHATBHBIX

BLIan(eHHﬁ; YMCHHUEC ONCPUPOBATH IMOHATHAMHA: IMOCJICIAOBATCIBHOCTD,




apupmMeTHyecKas nporpeccus, reoMeTpudecKas nporpeccus,
OeckOHeYHO yObIBaroIasi TeOMETpHuYecKass Mporpeccusi; yMeHue
3a7laBaTh MOCJIEJ0BATEIBHOCTH, B TOM YHCJIE C TIOMOLIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepupoBaTh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIA, MOAYJb U apIyMEHT KOMILJIEKCHOTO
yuciaa, ¢opmMa 3alucH  KOMIUIEKCHBIX ducell  (TeoMeTpudeckas,
TPUrOHOMETpUYECKass U  anreOpauyeckas)); yMeTb IPOU3BOJUTH
apu(MeTHYECKUe NEHCTBUS C KOMIUICKCHBIMH YHCIIAaMH; TNPHBOIHUTH
IOpUMEpPbl  UCHOJNb30BaHUS  KOMIUIEKCHBIX  YHMCEN;  ONEepHpOBATh
HNOHATUAMM:  MaTpuma 2x2 u  3X3, omnpenenurenb  MaTpUIBL,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPEACTIUTEIIA

VYMeHue onepupoBaTh MOHATUSAMU: PAalMOHAIBHBIE, MPPAalMOHAJIBHEIC,
NoKa3aTebHbIe, CTENEHHbIE, JIorapu()MUUEeCKUe, TPUTOHOMETPUIECKHE
YpPaBHEHHs U HEPAaBEHCTBA, MX CUCTEMBI; YMEHHME OIEPUPOBATH
NOHSATHSMH: TOXJIECTBO, TOXKIAECTBEHHOE IpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PABHOCUIIBHOCTH
YpPaBHEHUH, HEPABEHCTB M CHUCTEM; YMEHHME pEIlaTh YypaBHEHMUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOIIBIO DPA3JIMYHBIX NPUEMOB; pEIIAThH
YPaBHEHUs, HEPAaBEHCTBA M CHCTEMBl C IIapaMETPOM; IPUMEHSATH
YPaBHEHHUs, HEPABEHCTBA, UX CHUCTEMBI AJI PEUICHHsS MaTEMaTHYECKHX

3a]a4 U 3a]a4 U3 pa3IMuHbIX o01acTell HAyKU U PealbHOM KU3HU

YMeHue onepupoBaTh MNOHATUAMU: (YHKUUSA, YETHOCTh (PYHKIMH,
HEPUOTUYHOCTh (PYHKIUH, OrPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh
byHKINH, SKCTpeMyM (QYHKIMH, HANOOJIbIlIee U HAMMEHBIIIee 3HAUCHHS
(GYHKIMU Ha IPOMEXKYTKe, HeTpepbIBHAs (GYHKIIMSA, ACHMITOTHI Tpaduka
(byHKIMY, IepBast ¥ BTOpas MPOU3BOIHAS (PYHKITUH, TEOMETPHUECKUI U
¢u3uueckuil CMBICT TPOU3BOJHOM, NepBOOOpa3Has, OIpeaeTIEHHbII
MHTETpaI, yMEHUE HaXOIUTh ACHUMITOTHI rpaduka (QyHKIUH;, yMEHHUE
BBIYUCIIATh  MPOU3BOAHBIE CYMMBI, I[POU3BEACHHUS, YAaCTHOIO H
KOMIIO3UIMK (YHKIMH, HAXOAWUTh ypaBHEHHE KacaTelabHOH K Ipauky
(GYHKLIMU; YMEHHE HAaXOAMUTh NPOU3BOAHBIE JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCMOJIb30BaTh IPOU3BOJHYIO Ul HCCIeAOBaHUA (GYHKIH,
HAXOJIUTh HAWOOJbIINE M HAaUMEHbIIWE 3HAYCHUS (PYHKUUH; CTPOUTH
rpauk MHOTOYJICHOB C MCIIOJIb30BAaHMEM afmapaTa MaTeMaTH4eCKOIro
aHajau3a; [PUMEHATh IPOU3BOJHYIO [UIS HAXOXKIACHUS HAMWIIy4Ilero

pe€mi€HusA B IMPUKIAIHBIX, B TOM YHUCJIC COUHAJIBHO-DKOHOMHYCCKUX U




bu3HYecKuX 3a7a9ax; HaXOIUTh TJIOMATH U O0BEMBI (PUTY C TTOMOIIBIO
I/IHTeraJ'Ia; HpI/IBO,Z[I/ITL HpI/IMepLI MATEMATHUUYCCKOI'O MOI[CHI/IPOBaHI/ISI C

noMouIbio AU pepeHnanbHbIX YpaBHEHUN

YMeHue omnepupoBaTh TOHATHUSAMU: Tpaduk (yHKIHH, OOpaTHas
byHKIMsA, KOMIO3ULUS (DYHKIUH, JTUHEHHas (QYHKUIUS, KBaapaTHUHAS
byHKIHS, paroHaibHas byHKIHS, CTeTeHHas byHKIHS,
TpuroHomerpudeckne  (GyHKIUH, O0OpaTHBIE  TPUTOHOMETPUYECKHE
byHKIMKA, TIOKa3aTeNbHas | Jorapudmuueckas GyHKIUHA, YMEHHE
CTpOUTH TpaUKU H3YUYCHHBIX (PYHKIHH, BBIMOIHATH MPeoOpa3oBaHMUS
rpadukoB QyHKIUH, UCTIONB30BATh IPpadUKH ISl U3yUEHHS MPOIIECCOB U
3aBUCUMOCTEH, NMPH PELICHUU 3a/a4 U3 JPYT'HX y4eOHBIX NPEeIMETOB H
3a]a4 U3 pealibHOM KU3HU; BBIpaXKaTh POpMyTIaMH 3aBUCUMOCTH MEXTY

BeJIMYMHAMH; UCIIOJIb30BaTh CBOiicTBa W rpadukm QyHKOMA s
pelleHus: ypaBHEHUH, HEpaBEHCTB U 3a/1a4 ¢ MapaMeTpamu; H300pakaTh

Ha KOOpPAMHATHOW IIJIOCKOCTM MHOXECTBA PpELICHUH YpPaBHEHMI,

HCPABCHCTB U UX CUCTCM

VYMeHue pemaTb TEKCTOBbIE 3aJayM Pa3HbIX THUIIOB (B TOM 4HCIIE Ha
IIPOLIEHTHI, I0JIM U YaCTH, HAa JIBUKEHHE, pabOTy, CTOMMOCTb TOBAPOB U

YCIIyT, HAJIOTH, 3a/1a4M U3 00JIACTH yNPaBJIECHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPABHEHMs, HEPABEHCTBA M HX
CHUCTEMBI II0 YCIIOBUIO 3aJadyd, MCCIEI0BAThb IOJy4YEHHOE DEIICHHE U
OLICHMBATh MPABJIONOAOOHOCTh pPE3yJbTAaTOB; YMEHHE MOJEIUPOBAThH
peanbHble CUTyallMd HA SA3BIKE MATEMAaTUKU; COCTABIIATH BBIPAXKEHUS,
YPaBHEHUs, HEPaBEHCTBA M HX CHUCTEMBbI [0 YCIOBHIO 3aJa4H,
UCCJIEN0BATh IIOCTPOCHHBIE MOJEIM C HCIOJB30BAHUEM amrapara

anredpbl, UHTEPIIPETUPOBATH MOJYYEHHBIN pe3yIbTaT

YMeHue onepupoBaTh MOHATUAMU: CpeIHee apupMETHIECKOe, MeIMaHa,
HauOoNblllee W  HauMEHbIllee 3HA4YeHMs, pa3Max, JUCHEepCHus,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOIO Habopa; yMEHHE U3BJIEKaTh,
MHTEPIPETUpPOBaTh MH(OPMALMIO, MPEJCTABICHHYI0 B TaOiuIax, Ha
quarpaMmmax, rpadukax, OTpakarollyto CBOWCTBA peabHBIX MTPOLECCOB U
SBJICHUH; MPEICTABIATH HHPOPMAIUIO C IIOMOILBIO TaOJIUIL U THarpaMM;
UCCIIE0BATh CTAaTUCTUYECKUE JAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpaguyeckux METOJOB M  JJIEKTPOHHBIX  CPEICTB; Trpauuecku

ucciacaoBarb COBMCECTHBIC Ha6JIIOIICHI/I}I C I[OMOUIBIO  JUarpamMm

pacceuBaHys U IMHEHHON perpeccuun




YMeHue omnepupoBaTh MOHATHAMU: CIyYalHBIM ONBIT M CIy4ailHOE
coOBbITHE, BEPOSTHOCTH CIIY4alHOTO COOBITHS; YMEHHE BBIYHCISATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TpaUUECKUX METOJIOB;, MPUMEHSTH
(GOpMyIIBI CIOXKEHUS U YMHOXXCHHSI BEPOSATHOCTEH, (POpMyIy MOIHOM
BeposTHOCTH, (hopmyiry bepHynu, koMmOMHATOpHBIE (PaKThl U POPMYIIBL;
OIICHUBATh BEPOSTHOCTH pEATbHBIX COOBITUH; yMEHHE OIEepPUPOBATH
NOHSATHSMH: CIIydaiiHas BEJWYHMHA, PACIpPElEICHUE BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXKUIAHHWE, IUCIEPCUS M CTAaHIAPTHOE OTKIOHCHHE
CIIy4allHOW  BEJMYWHBI, (QYHKIHUW pACTPEACICHUS W  IUIOTHOCTH
PaBHOMEpPHOTO, TOKA3aTeIbHOTO W HOPMAJBHOTO pAaCHpeieTICHHA;
YMEHHE WCIIOJIb30BaTh CBOWCTBA WM3YYCHHBIX PACHPEICICHUH JUIs
peIIeHUsT 3a7av;, 3HAKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIIMX YHCEN,
METO/BI BBIOOPOYHBIX HCCIICAOBAHUI, YMEHHE IPHBOAHUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJBIIUX YHUCENl B MPUPOAHBIX W OOIIECTBEHHBIX
SIBJICHHUSX; YMCHHE ONIEPUPOBATH MOHATHSIMHU: COYETAaHHUE, TIEPECTAHOBKA,
YHUCII0 COYCTAHWM, YHCIO TIePEeCTaHOBOK, OWMHOM HbIOTOHA; ymeHHe
NPUMEHITh KOMOUHATOPHBIC (DAKThI U PACCYXKICHUS [T PELICHUS 3a/1ay;
OIICHUBATH BEPOSTHOCTH  PEaJTbHBIX COOBITHIA; COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yjbTart

VYMeHue onepupoBaTh IOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA YyIJa, IUIOCKUH yroi,
JIBYTPaHHBIA yToJ, TPEXTPAHHBIA YToOJ, CKpPELIMBAIOLIUECS IMpsMBbIE,
NapajuIeIbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, Yroj
MEXIY NPSAMBIMHU, Yol MEXIy HpSAMOM M IUIOCKOCTBIO, YTOJI MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKIY
HOPSMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh MIPH
pelieHny 3a7iad U3yueHHble (aKThl U TEOPEMbI IJIAHUMETPUHU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB  OKPY)KAIOLIET0 MHpa; CTPOUTH
MaTeMaTUYeCKUe MOJENU C TOMOIIBI0 T'€OMETPUYECKUX TOHATHH U

BCJIIMYHMH, pCIIaTh CBA3AHHBIC C HUMU MMPAKTUYCCKUC 3ala4n
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YMeHue omnepupoBaTh MOHATHUSAMU: IUIOMIAAL (QUTYpPHI, 00BEM (QUTYpHI,
MHOI'OI'paHHUK, HpaBHJ’IBHBIfI MHOI'OI'paHHUK, CCYCHHWEC MHOT'OI'paHHUKA,
KyO, Tapajuielienure]l, Npu3Ma, NHpamMuaa, (urypa M TOBEPXHOCTh
BpalleHus], MWINHIpP, KOHYC, map, cdepa, miomaas chepsl, TIONaIb
MOBEPXHOCTU MHUPAMUIBI, TPU3MBI, KOHYyca, IMIMHIpPA, 00BEM Kyba,

MNPAMOYTOJIBHOI'O IapajiiCICnvIicaa, MIUpaMHubl, HIPU3MbI, HOUWJIWHIpPA,




KOHyCa, Iapa, pa3BEpTKa MOBEPXHOCTH, CEYEHUS KOHyca W LWIMHAPA,
napajuleJbHble OCH WM OCHOBAHMIO, CEYEHME 1Iapa, IUIOCKOCTb,
Kacaromasicss cdepbl, LUIUHApPA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTpaHHHMKA, M300pa)kaTb MHOTOTPAHHUKH, PUTYPHI U TIOBEPXHOCTH
BpalICHUs, UX CEYEHUsI, B TOM YUCJIE C TOMOUIBIO 3JIEKTPOHHBIX CPEJICTB;

YMEHHE MPUMEHATh CBOHCTBA F€OMETPUUECKUX (DUTYD, CAMOCTOSTENEHO

dbopMynMpoBaTh OonpeesieHus: H3yd4aeMbIX GUTYp, BHLABUTATh THUIIOTE3bI

O CBOWCTBaxX M NpPHU3HAKAX T'€OMETPUUYECKHX (PUTyp, 0OOCHOBHIBATH WIIY
onpoBepraThb HX; yMEHHE NpPOBOAUTH Kiaccudukanuio Quryp mo
Pa3IMYHBIM TPU3HAKAM, BBIIOJHATH HEOOXOIUMBIE JOTOJTHUTEIBHBIC

MOCTPOCHHUS

11
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YMeHue omnepupoBaTh NOHATHUSMHU: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuIeTbHBIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue moa00UsA, MOMOOHBIE QUIYpHI; yMEHHE
pacro3HaBaTh paBHBIE W TOMO0OHBIE (DUTYPBI, B TOM YHUCIIE B MPHUPOJC,
UCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPUYECKUE OTHOIICHUS
IpH PEIICHUH 3a7ad; HAXOIUTh TEOMETPUYCCKHE BEIUYHMHBI (ITHHA,
yroj, IUIOMAAb, OOBEM) MPH pPEUICHUH 3ala4 W3 APYTruX Y4YeOHBIX
MPEIMETOB U U3 PEATHHOM KU3HU; YMCHHE BBIYHCIISITE TEOMETPUICCKHEC

BEJIMYMHBI (JUTMHA, YTOJ, IUION[a]b, OOBEM, TUIOMIAJb TOBEPXHOCTH),
UCIIONIB3YSl M3y4YeHHBIC (OPMYJBI U METOJBI, B TOM YHCJIE: ILIOMAIb

MOBEPXHOCTU TMUPAMUJIbBI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOMAIb ChepE
00béM Ky0a, MPSAMOYTOJIBHOTO MapajuIeNeNuIe1a, MTUPAMHUIbBI, TTPU3MBI,
WIMHAPA, KOHyCa, Iapa; YMCHHE HAaXOJIUTh OTHOIICHHE OO0BEMOB

1o100HBIX (pUryp

YMeHue onepupoBaTh MOHATHAMU: MPSIMOYTOJIbHAS CHCTeMa KOOPAMHAT,
BEKTOpP, KOOPAMHATHI TOUYKH, KOOPJAMHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEICHUE BEKTOpAa Ha YHUCIO, PA3JIOKEHHE BeKTopa Imo 0asucy,
CKaJsIpHOE TPOU3BENICHUE, BEKTOPHOE MPOU3BEACHHE, YION MEXIY
BEKTOPAMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIN METOA
JUTSL  peUIeHHs] TEOMETPUYECKHX 3aJad H 3a7ad JpYrux Y4eOHBIX

IIPEMETOB

13

YMenue BBI6I/IpaTL MOAXOAAIIMH MeTod s peuicHud 3a4aydu;
INOHMMAHHUE 3HAYUMOCTH MATCMATUKHW B M3YUCHHUH IIPUPOJHBIX H

06H_ICCTBCHHBIX mnmponeccoB " HBJ'ICHPIﬁ; YMCHHEC  PpaCIlO3HABATH

IMMPOSABJICHNE 3aKOHOB MATCMATHUKHW B HCKYCCTBC, YMCHHE IIPUBOIUTH

o



MNpUMEPBI  MATEMATHYCCKUX

MaTEeMaTU4YECKON HAyKU

OTKPBITUHA  POCCUHUCKOM W  MHUPOBOH




IHEPEYEHD 3JIEMEHTOB COAEP/KAHUA, ITPOBEPSAEMbBIX HA
EI'D 11O MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon

1 Yucna 1 BBIYUCIECHUS

1.1 Harypanbnblie u nenslie yrcna. [Ipu3Haku 1eIMMOCTH LENbIX YACET

1o Pammonanbhele uncia. OOBIKHOBEHHBIE M JECATUYHBIE JAPOOH, MPOLEHTSHI,
' 0eCKOHEUYHbIE TIEPHOANYECKHE APOoOH

13 Apudmernueckuit KOpEHb HaTypaJIbHON CTEIICHHU. JencrBus c
' apu(pMeTHYECKUMH KOPHSAMH HAaTypaJlbHOW CTEIEHH

L4 Crenenp ¢ nenbiM mnokasareneM. CTeneHb € palMOHAIBHBIM IIOKA3aTEJIEM.
' CaoiicTBa cTeneHu

s CrHyC, KOCMHYC M TaHIE€HC YHUCIIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTHUHBIC U HATYpaJbHBIE JIOTAPU(MBI

JeiicTBuTenpHble 4HuCia. ApuQMETHYECKHE OIepaluud C JACHUCTBUTEIbHBIMU
1.7 yuciaaMy. IlpuOnkEHHbIE BBIYMCICHMS, IpaBUIa OKPYIJICHHs, NPUKHIKA U
OLICHKA Pe3yJIbTaTa BBIYUCICHUN

1.8 [IpeoOpa3oBanue BbIpaxKeHUH

1.9 KommiekcHsle yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Lenbie u 1poOHO-palIMOHATIBHBIC YPABHEHUS

2.2 HppaunoHanbHbIe ypaBHEHHUS

23 Tpuronomerpudeckue ypaBHEHHUs

24 IToka3zatenbHble U JorapupMUIecKre ypaBHEHUS

2.5 Ienbie u 1pOOHO-pallOHAIEHBIE HEPABEHCTBA

2.6 UppanmonansHbie HEpaBEHCTBA

2.7 [lokazarenbHble U TIorapuPMUUECKHE HEPABEHCTBA

2.8 Tpuronomerpryeckne HEpaBEeHCTBA

2.9 Cucremsl M COBOKYITHOCTH YPABHEHUI U HEPABEHCTB

2.10 VYpaBHEHNs1, HEPABEHCTBA U CHCTEMBI C ITapAMETPAMHU




2.11 Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUN. OTIpeaenuTeIbh MaTPULIBI
3 OyHKIIMU U TpaduKu
11 @Oynkims, cnocoOsl 3axanus GyHkmu. ['paduk GyHkuuu. B3anmMHO 00paTHBIC
' ¢bysakun. YétHple U HeuéTHbIe PpyHKuuu. [lepuonnyeckue GpyHKIMH
OOGmactp ompeneneHus] U MHOXECTBO 3HaueHWi ¢yHKumu. Hymm dyHKImM.
12 [IpoMexXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH —(DYHKIIHH.
' MakcuMymbl 1 MUHUMYMBbl QyHKIMH. Haubonbliee u HauMeHblllee 3HAUYECHHE
(GYHKINN HAa TPOMEKYTKE
33 Crenennas (pyHKIMS ¢ HaTypalbHBIM M IIEJIBIM IOKa3aTeneMm. E€ cBoiicTBa u
' rpaduk. CBoiicTBa U rpad)K KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckne PyHKIMH, UX CBOWCTBA U IPapUKH
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUN, UX CBOWCTBA U TpaduKu
16 Touku pa3peiBa. AcuMnToTel TpadukoB ¢yHkImiA. CBolcTBa (QYHKINH,
' HENPEPBIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TIOCTIE0BATEIBHOCTEH
13 Apudmernueckas © TreomeTpuyeckas mporpeccuu. Dopmyna  CIOKHBIX
' IIPOLIEHTOB
4 Hauana marematnueckoro anaimsa
4.1 [IpousBonnas Gpynkiun. [Ipon3BoHBIC 2IEMEHTAPHBIX (QYHKIUI
[IpumeHeHne TPOW3BOAHON K HMCCIEIOBAHWIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. HaxoxneHue HauOOJbIIEro M HAUMEHBILEro 3HA4YeHUs (QYHKLUUHU
Ha OTpe3Ke
4.3 [lepBooOpasnas. Murerpan
5 MHoxecTBa U JIOruKa
5.1 MHoecTBO, onepauuy HaJl MHOKecTBaMu. [luarpammsl Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMBbIE M TNIOCKOCTH B ITPOCTPAHCTBE




7.3 MHororpaHHuKu
7.4 Tena u MOBEpXHOCTH BpalllCHUS
7.5 Koopaunatsl 1 BEKTOpEI
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