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YUYEBHOI'O KYPCA «<I'EOMETPUS»



MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «I'eomerpus» 0a30BOTO ypOBHS IS
oOyuarommxcst 10-11 kmaccoB paspaborana Ha ocHOBe DenepaibHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CPEAHEro O0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABISEMBIX K
MaTeMaTUYeCKOMY O00pa3oBaHUIO, M TPAAUIMH POCCUICKOro 0Opa30BaHMUsI.
Peanuzanus nporpaMMbl 00€CII€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIIETEHIUSMH,
COCTABJISIIOIIMMHU OCHOBY JJII CaMOpPa3BUTHS M HENPEPHIBHOTO 0Opa3oBaHU,
IEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO M TI03HABATEIBHOTO Pa3BUTHSA
JUYHOCTH O0YHArOITUXCS.

HEJIA N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TEOMETPUH Ha YpPOBHE CpPETHEro OOIIero
oOpa3oBaHusl OOYCIOBJIIEHa MPAKTUYECKOW 3HAYMMOCTBIO METANpeAMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHs T€OMETPHH B HAIMPABICHUW JUYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (OopMHpPOBaHUSA (YHKIIMOHAIBHON MAaTeMaTH4YeCKOU
IPaMOTHOCTH, U3yY€HHUS IPYTUX y4eOHbIX AUCUUILUINH. Pa3Butue y oOyvarommxcs
IPAaBWIbHBIX MPEJICTaBICHUM O CYHUIHOCTH M MPOUCXOXKIECHUU T€OMETPUUYECKHX
abcTpakuui, COOTHOLIEHUH PEAJbHOTO M HUACAIBHOTO, XapaKTepe OTpa)KeHUs
MaTeMaTUYeCKONM HayKOH SBJIEHHH M IMPOLECCOB pEalbHOIO MHpa, MECTe
rE€OMETPUU B CUCTEME HayK M POJIM MAaTEMATUYECKOTO MOJIETUPOBAHUS B HAYYHOM
NO3HAaHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
ydaluxcs, a TakKe KauyecTB MBIIJICHUs, HEOOXOAMMBIX [UJIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OJHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOiiero oOpa3oBaHus, TaK Kak o00ecleurBaeT BO3MOXXHOCTh M3Yy4YEHHUS Kak
JTUCIUIUINH €CTECTBEHHO-HAYYHON HAMPaBIEHHOCTH, TaK U TYMAHUTAPHOH.

Jlormdeckoe MbIieHne, (HopMHupyeMoe TpU H3YYCHHH OOYJarOIIMMHUCS
MOHSTUIHBIX OCHOB T€OMETPHUH U MTOCTPOCHHUHU IIEMOYKH JIOTUIECKUX yTBEPKACHUIM
B XOJ€ pEIICHUS TeOMETPUYECKMX 3aJad, YMEHHUE BBIJBUTaTb U ONpPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIIOJIb3YIOTCA IMPHU PEUIeHUM 3a/lad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHue opueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsAX AEATEeNbHOCTU 4enoBeka. OpHeHTalus 4esloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMAIBHOTO ObITHSA, (opMa
OTPaXXEHUS OKPYXKAIOUIETO MHpA, YCIOBHE YCHEIIHOTO MO3HAHMS U AKTUBHOTO
npeoOpa3oBaHusl  JE€UCTBUTENBbHOCTH. OnepupoBaHHe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BUIbl y4eOHOM M TPYAOBOW JAESATENBHOCTH,
SBIISIETCS OAHUM W3 MPOQPECCHOHATHHO BAKHBIX KadeCcTB, TMOITOMY aKTyalbHA
3ajadya (GOPMHUPOBAHUS y OOYUYAIOIIUMXCS MPOCTPAHCTBEHHOTO MBIILJICHUS Kak



Pa3HOBHUIIHOCTH OOpa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMIIOHCHTa B
MOATOTOBKE K MPAKTUYECKOU JEATEIbHOCTH 10 MHOTUM HAINPABIICHUSM.

[lens ocBoeHusi mporpaMMmbl yueOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 0O0ydeHuss — 00I11e00pa3oBaTeibHOE W OOIIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcst  4yepe3  oOecreyeHHe  BO3MOXKHOCTH  NPUOOpETeHUs U
UCIIOJIb30BAHUS CHUCTEMATHMYECKMX TIE€OMETPUYECKHX 3HAaHUW U JEHCTBUH,
crenu@UUHbIX TEOMETPUH, BO3MOKHOCTH YCIICITHOTO MPOAOKEHHUST 00pa3oBaHus
0 CTICIIHABHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCTIOJIB30BAHIEM TCOMETPHH.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYEHA s
OOyJaronuXcsi CpeTHEN MTKOJIBI, HE UCIBITBIBABIINX 3HAYUTEIIBHBIX 3aTPYIHCHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum 00pa3om, oOydaromuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUThH OOIIME MAaTeMaTUYECKUE YMEHUSs, CBSI3aHHbIC
co crmenu(puKOd TEOMETPUU M HEOOXOIWMBIC IS XU3HH B COBPEMEHHOM
obmectBe. KpoMe »TOro, OHM MMEIOT BO3MOXKHOCTH M3YYHTh T'€OMETPHUIO OoJiee
riyOOKO, €clii B JlajJbHEUIIEM BO3HUKHET HEOOXOJIMMOCTh B TE€OMETPUUYECKHX
3HAHMX B MPOGECCHOHAITBHON e TEIHHOCTH.

JlocTikeHre 1ed  OCBOCHHS TMPOrpaMMbl 00€CIIeUHMBACTCS pelICHUEM
COOTBETCTBYIOIIUX 3ajay. [IpuopureTHBIMH  3aJadyaMud  OCBOCHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10-11 kiaccax siBisitoTCA:

e (opmMupoBaHue mnpenCTaBICHUS O TEOMETPUM KaK 4YacTh MHUPOBOMU

KYJBTYPBI U OCO3HaHUE €€ B3aUMOCBSI3H C OKPYKAIOIUM MUPOM;

e (opMupOBaHHE MPEJCTABICHUS O MHOTOTPAaHHUKAX M TejlaxX BpallleHUs
KaK 0 BXHEHIINX MAaTEeMaTHUYCCKUX MOJIEIIAX, IMO3BOJISIONINX OMUCHIBATH
Y U3y4yaTh pa3HbIC SIBJIICHUS OKPY>KAIOIIET0 MUPA;

e (QopMupOBaHHE YMEHHS pacrlo3HaBaTh Ha dYepTekaxX, MOJECIAX U B
peaTbHOM MHPE MHOTOTPAHHHUKH U TEJIa BpaICHUS,

e OBJAJCHUE METOJAMH PEIICHUS 3a/Ja4 Ha TIOCTPOCHUS HAa U300PaKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMeEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMH;

e OBJAJCHUE  aJNTOPUTMAMHU  pEHICHUS  OCHOBHBIX  THIOB  3ajiad,
dbopMHupoBaHHEe yMEHUS TPOBOJUTH  HECIOXKHBIC JOKA3aTelbHBIC
pacCyXJIeHUs B XOJI€ pEUICHUs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MIPAKTUYECKUM COACPIKAHUEM;

e pa3BUTHE WHTEJUICKTYaJTbHBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJarommxcsi, TO3HABaTEeIbHOW  aKTUBHOCTH, HCCJIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBIIIICHHUS;

e (opmupoBaHue (byHKITMOHATBLHOMN IrPaMOTHOCTH, peJIeBaHTHOM
TCOMETPUU. yMEHHE paclo3HaBaTh IMPOSBICHUS T'C€OMETPUUYCCKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEANbHBIX IKU3HEHHBIX
CUTyallMsIX M TPU U3YyYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl U 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha S3BIKE
T€OMETPUHU U CO3/aBaTh TEOMETPUUECKUE MOJIEIH, TPUMEHSATh OCBOCHHBIN
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TeOMETPUUECKHUI ammapar Uisl pelieHHs] NPaKTUKO-OPUEHTHUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATh U OLIEHUBAThH MOJTYYEHHBIE PE3YIbTaTh.

OTIMYUTETHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBIISIETCSl BKJIFOUEHHUE B KypC
CTEpEOMETPUU B Hayajle €ro M3y4YeHHs 3a/ady, pellaeMblXx Ha YpOBHE
WHTYUTUBHOTO MO3HAHMS, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Hajl
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIHUPYET MPOTEKAHWE WHTYUTHBHBIX IPOILIECCOB, MOTHUBUPYET K
JaNbHENUIIEMY U3YUCHHIO TPEMETA.

[Tpenmourenue oTAAETCSA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CThb TEOPETUUYECKHE 3HAHHUS MUMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
YYAIIUXCA B KypcE€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pElIeHUs 3a]ad Ha
CO3/laHHME  TMPOCTPAHCTBEHHBIX 00pa3oB W  3agady Ha  OINEPUPOBAHHE
IPOCTPAHCTBEHHBIMU OOpa3amu. Co3gaHue oOpa3za MPOBOAUTCS C ONOpPOM Ha
HarJsiJHOCTh, @ ONEepupoBaHHE oOOpa3oM — B YCIOBUSAX OTBJIEYEHHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COACPKaHUS.

OcHoBHBIE cojepKaTenbHble JTUHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHuku», «[IpsiMble U MIOCKOCTU B MpOCTpaHCTBe», «Tena BpamieHus»,
«BekTopsl U KOOpAKWHATHI B IPOCTpaHCTBE». DOpMHUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensiercs He TOJIBKO IO COAEpKATEIbHBIM JIMHUAM, HO W MO TOAaM
oOy4eHHUs Ha YPOBHE CpeIHETO O0IIero 00pa3oBaHMUsL.

Copepxanue 00pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YIbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacHpeaesi€éHHbIM [0 TrojamM O0O0y4yeHwus,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOObl OBJAQJCHHE TE€OMETPUUYECKUMU
MOHSTUSIMHA U HAaBBIKAMU OCYIIECTBIISIJIOCH MOCIEIOBATEIFHO U MOCTYMATENBHO, C
COOJTIOICHNEM TPUHITUTIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKITIOUAJIHCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEJCTaBICHUM OOydaroluxcs, paciuupss u
yray0nsis e€, o00paszys MPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha usyuenne reomerpun orBoautcs 2 yaca B Henento B 10 kinacce u 1 vac B
Hegemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIx daca.

COIAEPKXAHUE YYEBHOTI' O KYPCA
10 KJIACC

IIpsiMble ¥ IJIOCKOCTH B MPOCTPAHCTBE
OcCHOBHBIE  TOHSATUS ~ CTepeoMeTpud. Touka, TmpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMAaTHYEeCKOM MOCTPOCHUH CTEPEOMETPUU:

aKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.
B3auMHoOe pacnosoxkeHue TMpsSIMBIX B MPOCTPAHCTBE. MepeceKaroluecs,
napajjieJIbHble W CKpelluBalommecs mnpsMble. llapamnenbHOCTh OpsSMBIX U
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IUDIOCKOCTEW B NPOCTPAHCTBE. MAPAJUICIBHBIE MPSAMBIE B  IPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; HNAPAIIIEIBHOCTh MPAMOM M IJIOCKOCTU. YTJIBI C
COHAIIPaBJICHHBIMH CTOPOHAaMH; YyTOJd MEXIy NpsSMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh  IJIOCKOCTEM: napauiesibHbIe IJIOCKOCTH; CBOMCTBa
napajieNibHbIX IUiockocTeil. Ilpocteiiimue mnpocTpaHCTBEHHBIE (QUTYpPHI HA
IJIOCKOCTH: TETpa’ap, KyO, napaiesenumnes]; TOCTpPOCHUE CEUSHUH.

[leprieHIUKYISIPHOCTh NPSIMOM M TJIOCKOCTH: MEPIECHIUKYIISIPHBIE MPSMBIE B
IIPOCTPAHCTBE, NPSAMBIE NApPAUICIBHBIE W TEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK NEPHNEHAUKYJISIPHOCTA MPSIMOM M IUIOCKOCTH, TeopemMa O MpsSMOU
NEPIECHIUKYJISIPHOW TUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE. YIOJ MEXAY NPSIMOM H
IUIOCKOCTBIO;  ABYIPAHHBIM  yroJl, JIMHEHMHBIA Yroid JBYIPaHHOIO  yIJIA.
[leprieHIMKYISIp U HAKJIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE
OT TMNpsAMOM A0  TIJIOCKOCTH,  TpoeKuus  GuUrypsl Ha  IJIOCKOCTb.
IleprieHIUKYISAPHOCTh  IUIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH  JIBYX
I10cKocTen. Teopema o0 TpEX MEepIEeHIUKYIIAPAX.

MHororpaHHuKH

[IoHATHE MHOTrOIpaHHMKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHHUS NMPU3MBbI; IpsMasi U HaKJIOHHAs MpU3MBbI; OOKOBas U
IIOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IIPSAMOYTOJIBHBIN
napajulesienunes; U ero cpoucrsa. llupammpma: n-yronpHas nupamuga, TpaHd U
OCHOBAaHME MUPAMU/IbI; OOKOBAs U MOJIHASI IOBEPXHOCTh MUPAMUIbBI, TPaBUJIbHAS U
yCeuéHHass NHUpamMuja. OJEMEHThl Mpu3Mbl W nupamuisl. [IpaBuibHBIE
MHOTOTPAHHMKU: TOHATHE NMPAaBUJIBHOTO MHOTOIPAHHUWKA, IPaBWJIbHAS IpPU3Ma U
IpaBWJIbHAs MHUPAMHUIA; NPaBUJIbHAS TPEYrojibHasg NHUPAMUAA W IPABUIbHBIN
terpadap;, KyO. IlpeacraBieHne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTa3Ip,
noneka’ip u ukocarap. Ceuenust Npu3Mbl U TUPAMUIBIL.

CuMMeTpHsl B IPOCTPAHCTBE. CUMMETPHSI OTHOCHTEIBHO TOYKH, IPSMOMH,
IUVIOCKOCTH.  JJEMEHThl CHUMMETPUM B NOHUPAMMAAX, Mapajuiejenunenax,
MPaBUJIbHBIX MHOTOTPAHHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAaHHUKOB: pE&Opa, JuaroHaid, YIJbl.
[Inomans OOKOBOW MOBEPXHOCTH W TIOJHOW TOBEPXHOCTU MPSIMOUM TMPU3MBI,
IJIOMIAh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMOM TPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTHM M TMOBEPXHOCTH MPaBUIBHON MHUpPaMUIBI,
TeopeMa O IUIomaau yced€HHoM mnupamuibl. [lonstue 006 o00bEMe. OOBEM
MAPAMHJIBI, TPU3MBL.

[lonoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEN, 00bEMaMU MOAOOHBIX TEJ.

11 KJIACC

TeJsia Bpamenus



HunuHapuyeckas IIOBEPXHOCTB, oOpa3yromue HWIMHAPUYECKON
MMOBEPXHOCTH, OCh LWJIMHAPUYECKOW TMOBEPXHOCTH. LlUmuHOp: oOCHOBaHUS U
OOKOBasi MOBEPXHOCTh, O00Opa3zywollnass U OCh, IUIONIAJb OOKOBOHM M MOJHOU
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHM nmoBepxHocTu. KoHyc: ocHOBaHMe U BeplInHa, o0pa3yromas
U OCh, IUIOMAJb OOKOBOW W TIOJHOMW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC!
o0Opa3yrolye 1 BHICOTa; OCHOBAHUS U OOKOBAsi IOBEPXHOCT.

Cdepa m map: 1eHTp, paadyc, AUAMETP; IUIONIAb IMOBEPXHOCTH CQEpHI.
B3auMHoe pacmosnoxenue chepsl U MIIOCKOCTH; KacaTelbHas TNIOCKOCTh K cdepe;
oAb chepol.

N300paskeHne Ten BpalleHus Ha IUNTIOCKOCTH. Pa3BEpTka MuIMHIpa ¥ KOHYCA.

KoMOuHanum Ten BpamieHUsT ¢ = MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMCAaHHBIA OKoJIO cdepnl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK, WJIH TEJO
BpAILICHHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. TeopeMa 00 00bEMe
OPSIMOYTOJIBHOTO Tapajienenunena u ciaeAcTBus u3 He€. OO0bEM LUIUHIPA,
koHyca. O0BEM 11apa u 1momaab chepsl.

[TogoGubie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAJAsIMU
MOBEepXHOCTEN, 00bEMaMU MOAOOHBIX TEJ.

Ceuenus 1mwmmHApa (MapaIeIbHO W TNEPICHIUKYISIPHO OCH), CCUCHUS
KOHyca (MmapajiIe)IbHOE OCHOBAHHIO M TPOXOJAIICEe UYepe3 BEPIIMHY), CCUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miiockocT U B mpocTpancTBe. ClloKeHUEe U BEIYUTAHUE BEKTOPOB.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3nokeHue BekTopa 1o TpéM HEKOMILIAaHAPHBIM
BekTopaMm. IlpaBuno mapaurenenunena. Pemenwe 3amay, CBS3aHHBIX  C
IIPUMEHECHUEM TIPAaBUJI JEUCTBUM C Bekropamu. [IpsmMoyrosibHas cucrema
KoopauHaTt B npoctpaHctBe. Koopaunatel BekTopa. IIpocreimue 3amaum B
KOOpAMHATax. YTojl Mexay BekropaMu. CKalsipHOE MNpPOU3BEICHHE BEKTOPOB.
BrlunciieHre yrioB Mexay MNPSMBIMU U IIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I IPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO TIpenMeTa
«MaremaTuka» XapaKTepU3yrTCs:

I'paknanckoe BocIMTAHUE!

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIMKU 00YUaIOIIEToCs KaKk aKTHBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUMCKOr0 OOLIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBJICHUM,
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nporenyp TpakgaHcKoro oOmiectBa (BBIOOPBI, ONPOCHl M TMp.), YMEHHEM
B3aMMO/JICHCTBOBATh C COLMAJbHBIMU HWHCTUTYTAMU B COOTBETCTBUM C HX
GyHKIMSIMU ¥ HA3HAYEHUEM.

ITaTpuoTH4YecKoe BOCIUTAHME!

c(hOpPMHUPOBAHHOCTHIO POCCUMCKOMN TpaXJaHCKON UICHTUUYHOCTH, YBaXKEHUS K
MPOIIIOMY Y HAaCTOSINIEMY POCCUHCKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUNCKUX MATEMAaTUKOB U POCCHICKON MaTEMaTUYECKOM MIKOJIBI,
K HCIIOJB30BAHUIO 3THX JOCTIKEHWW B JIPYTUX HayKaX, TEXHOJOTHAX, cdepax
HKOHOMHUKHU.

JIlyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHICKOTO HApOoJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUI HAYKHU U JIEATEIIbHOCTHIO
y4€HOTr0; 0OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHHUE YCTOMYMBOTO OYIyIIErO.

JCcTeTHYECKOe BOCIIUTAHUE!

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKJIKOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a]1a4, pelIeHuH, paCCyXICHUM;
BOCIIPUUMYHUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

DusuyecKoe BOCIUTAHUE!

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUe 3HaHUS B
MHTEpecax 3JJ0pOBOro U 6€30MmacHOro oopasa >KM3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOC NMUTaHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUH U

OT/ZIbIXA, peryJspHas dusnueckas AKTUBHOCTB); (bu3nIEeCcKOro
COBEPLICHCTBOBAHUS, pu 3AHATUAX CIIOPTUBHO-03I0POBUTEIBHON
JEATENBHOCTBIO.

TpynoBoe Bocnutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IICHHOCTH TPYAOJIIOOHS; MHTEPECOM K
pasmuuHbIM  chepaM  NPOGECCHOHAIIBHOW  JNESITEIBbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOM W €€ NPWIOKCHHSAMH, YMEHHEM COBEpIIATh OCO3HAHHBIM BBIOOD
Oynymeir mpodeccun W peanu3oBbIBaTh COOCTBEHHBIC JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYeCKOMYy OOpa30BaHHIO U
caM0OOOpa30BaHMI0 Ha MPOTSHKCHUU BCEH J>KU3HHW, TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTHYECKON HaMpaBJICHHOCTH.

IKO0JIOrHUeCcKoe BOCIIUTAHME:!

c(hOPMUPOBAHHOCTHIO JKOJOTUUECKON KYJIbTYpPhl, MOHHUMAHUEM BIIHUSHUS
COLMAJIBHO-D)KOHOMHYECKUX TMPOLIECCOB HA COCTOSTHUE MPUPOJHOM M COLMATIBHOU
Cpedbl, OCO3HAHHMEM TJIO0AJIBHOTO XapakTepa HKOJOTUYECKUX MpoOlseMm;
OpHUEHTAIlME HAa NMPUMEHEHHUE MATEeMaTUUYECKUX 3HAHWM IS pEIIeHUs 3a1a4d B
o0JlacTH  OKpYXarolleil cpelapl, IUIAHUPOBAHUS TIOCTYNIKOB M OIICHKH HX
BO3MOYKHBIX ITOCJIEICTBUU I OKPYKAIOIIEH CPEIBI.

[{leHHOCTH HAYYHOI'0 O3HAHMS

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOW TMPAKTHKH, IMOHUMaHUEM
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MaTEeMaTHYeCKOM HAyKH Kak c@epbl 4YeJOBEUeCKOM MAesITeIbHOCTH, JTamloB €€
pa3BUTUSA W 3HAYMMOCTM JUIA Pa3BUTHSA LUBUIIM3ALMM; OBJIAJEHUEM S3BIKOM
MaT€MaTUKd W MaTE€MaTHYeCKOM KYJIbTYpOM KaK CpPEACTBOM IIO3HAHUS MMpAa,;
TOTOBHOCTBIO OCYILIECTBIISATh IIPOCKTHYKO M HCCIEHOBATENbCKYHO JESITEIBHOCTD
VHIUBUyQJIIBHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE Pe3yJbTaThl OCBOCHMS MPOTPAMMbl YYE€OHOTO MpeaMera
«Marematuka» XapaKTEePU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamu, YHUBEpCAalbHbIMU pe2yIsimueHbIMU OetCmEUsIMU.

1)  VYuusepcarvnvie  nozmasamenwvhwvie  Oelicmsus, — obecneuugarom
Gopmuposanue 0A308bIX KOSHUMUBHBIX npoyeccod obyuarowuxcs (oceoenue
Memoo0o8  NO3HAHUA  OKpYJcanowjeeo  Mupa,  npuMeHeHue  J102U4ecKux,
UCCIe008aMENbCKUX Onepayutl, ymeHuil pabomams ¢ uHgopmayuetl).

Bba3oBble jioruyeckue 1eiicTBus

e BBIABIISITh U XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKH MATEMAaTHUYECKUX
OOBEKTOB, TOHATUH, OTHOLICHUN MEXIy MNOHATHAMH, (OpPMYyIUPOBATH
ONpEAENCHUs] MOHATHUM; YCTaHaBIMBaTb CYLIECTBEHHBIM  IPHU3HAK
KJIacCU(pUKALMK, OCHOBAHMS i1 OOOOLIEHUS W CpPAaBHEHUS, KPUTEPHUU
IIPOBOJIMMOI0 aHAJIMU3A,;

e BOCHPUHHMMATH, (OPMYJIUPOBATH U  NIPEOOPa3OBBIBATH  CYXKIACHMS:
YTBEPAUTEIbHbIE M OTpPULATEIbHBIE, €AMHUYHbIC, YAaCTHbIE W OOLIME,;
YCIIOBHBIE;

e BBIBISITH  MaTEeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (akTax, AAHHBIX, HAONIOACHUSX U YTBEPKACHUSX;
npeajiaraTh ~ KpUTEpUU  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JieJaTh BBIBOJBI C HCIIOJb30BAHMEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;

e IPOBOJMTH CaMOCTOSITEIIBHO JI0Ka3aTesIbCTBA MaTeMaTHYECKUX
yTBEP)KICHUH (MPSIMbIC ¥ OT MPOTHBHOIO), BHICTPAMBATh apryMEHTAIIHIO,
OPUBOJIUTH MPUMEPbl U KOHTPHPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXICHHUSI U BBIBOJIbI;

e BBIOMpATH CMOCOO pelieHUs y4eOHOW 3amaud (CpaBHHBATh HECKOJIBKO
BApUAHTOB peEUIEHUs, BBHIOMpATh Haubosiee MNOAXOMAUIMI ¢ Y4ETOM
CaMOCTOSITEIIEHO BBIJICJICHHBIX KPUTEPHEB).

Bba3oBrblie ucciaenoBaregabcKue 1eMCTBUS

e HCIOJB30BATHh BOIPOCHI KaK MCCIEAOBATENIbCKUN MHCTPYMEHT MO3HAHUS;
dbopMynMpoBaTh BONPOCH], (DUKCUPYIOLIME MPOTUBOpEUUe, MnpodiIeMy,
yCTaHaBJIMBaTh  HCKOMOE W  JaHHOe, (opMuUpoBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHHE;



MPOBOJAUTH CaMOCTOSATEIIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIICIOBAHUE T10 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
0o0beKTa, SBJICHUSA, TMPOIECCa, BBIABICHUIO 3aBUCUMOCTEH  MEXIY
00BbEKTaMH, SIBJICHUSMH, IMPOIECCAMH,

CaMOCTOSITeNIbHO (hOPMYJIUPOBATh 00OOIIEHHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEIEHHOTO HAOIOJIEHUsI, MCCJICAOBaHHUs, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 000OIICHMIA,

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE IPOIECCa, a TAaK¥KE BBIJIBUIaTh
MPENOJIOKEHHS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ nHpopmanueii:

2)

BBISIBIIATH e(PUITUTHI MHPOpPMAIINH, TAHHBIX, HEOOXOIUMBIX IIJII OTBETA
Ha BOIPOC U JJIsI pEILICHUS 3a]1auy;
BEIOMpAaTh  WHGOpPMAIIMI0O W3  HCTOYHHUKOB  DPA3JMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH UHPOPMAIIUIO
Pa3IUYHBIX BUJOB U (GOPM MPEACTABICHHUS,
CTPYKTYPHPOBaTh MHPOPMALIUIO, MPECTABIATh €€ B PA3IUUHBIX (popMax,
WUTIOCTPUPOBATH Tpaduuecky;
OLICHUBATh HaJIEXKHOCTh uHdopMaIuu o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

Yuusepcanouvie  KOMMyHuKamueHwvle Oelicmeus, o0becneyusarom

chopMuUpo8anHOCmMb COYUATILHBIX HABLIKOG 00)UaAOUUXCSL.
Oo0menue:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYXKJACHHS B COOTBETCTBUH C
YCIIOBHUSIMH | TICJISIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PCHHsI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSCHECHHS II0
X0y peIIeHUs 3a1a91, KOMMEHTHPOBATh TIOJYICHHBIA PE3YIIbTAT;

B X0JI€ 0OCYK/IEHUs 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/IaeMOI TEMBI,
poOJIeMBI, perIaeMoil 3a/1auu, BHICKAa3bIBaTh UJCH, HAIICJICHHBIC HA TIOMCK
pEIICHUS; COMOCTaBISATh CBOU CYXKJICHHUS C CYXICHHSIMHU JPYTHX
YYaCTHUKOB JHAora, OOHapY>KMBAaTh Pa3IiMuve W CXOJCTBO TMO3UIIMM; B
KOPPEKTHOM GopMme hopMyTupoBaTh pa3HOTIACHUS, CBOM BO3PAKECHUS,
NPEACTABISATh  PE3yJbTaThl  pPEIICHHUs  3a]add,  JKCIEPUMEHTA,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (popmar
BBICTYTUICHHS ¢ YIETOM 3aJ1a4d TIPE3ECHTAIIMN U OCOOEHHOCTEH ayuTOPHH.

CoTpyaHu4ecTBo:

MOHMMATh W HWCIOJb30BaTh  MPEUMYIIECTBA  KOMAaHIHOH U
WHIUBUyJIbHON paOOThI IPH PENICHUHU YUYSOHBIX 3a/1a4; IPUHUMATH 11ETh
COBMECTHOM JCATEIBHOCTH, TUIAHHPOBATh OPTaHM3AIlMI0 COBMECTHOM
paboThI, pacpeAesaTh BUABI paboT, TOTOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acCTBOBATh B TPYMIOBBIX (popmax paboThl (00CykacHHs, 0OMEH MHEHUH,
«MO3TOBBIC IITYPMbI» M HWHBIC); BBIOJHATH CBOK YacTh pabOTHI U
KOOPJIMHUPOBAaTh CBOW JICUCTBUS C JPYTMMHU YICHAMH KOMAaH/IBI,
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OLICHHMBATh KAa4e€CTBO CBOErO BKJIaJa B OOMIMI MPOAYKT MO KPUTEPHIM,
chOpMYTMPOBAHHBIM YYACTHUKAMHU B3aUMOICUCTBUSI.

3) Vnusepcanvuvie  pezynamuenvle  Oelicmsus, obecneuusaom
Gopmuposamnue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranu3anmus:

e COCTAaBJIAATH IUIAH, AJITOPUTM PELICHMS 3a/1a4H, BBIOMPATh CIOCOO PEIICHUS
C Y4€TOM MUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHHUI C Y4ETOM HOBOM
uH(pOpMaILIUU.

CaMOKOHTPOJIb:

e BIAJCTh HAaBBIKAMH TIO3HABATEIBHON pEPIEKCHH KaK OCO3HAHUS
COBEPILIAEMBIX JEHCTBUIA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJIeTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTpPOJIL Ipolecca U
pe3yibTaTa pelieHUs] MaTeMaTUYECKOM 3a/1auy;

e IMpPEABUAECTH TPYIHOCTH, KOTOPBIE MOIYT BO3HUKHYTh IPH PpELICHUU
3a/1a4yd, BHOCUTb KOPPEKTHBBI B JIESATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENBCTB, JAHHBIX, HAMJIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBHUSIM, OOBICHATH
IPUYMHBI JTOCTHIKEHUS WIM HEJIOCTH)KEHHUS PEe3YyJbTaTOB JEATEIBHOCTH,
HaXOAUTh OMIUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI
10 KJIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPAMasi, INIOCKOCTb.

[IpUMEHATh aKCMOMBI CTEPEOMETPUHU U CICACTBHUS M3 HUX IPHU PEUICHUU
r€OMETPUUECKHUX 3a]1a4.

OnepupoBaTh MOHATUSAMU: NAPaUIEIBHOCTh U MEPIEHINKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunmpoBats B3aMMHOE PACHOJIOKEHUE TMPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMM. JBYTPAHHBIM yTOJI, TPaHW JABYTPAHHOIO YIJIA,
pedpo NBYrpaHHOrO yIJja, JUHEHWHBIM yroja ABYIPAHHOTO yTila; TpaaycHas mepa
JIBYyTPAHHOTO YTJIa.

OnepupoBaTh MNOHATUSMH. MHOTOIPAaHHUK, BBIMYKIBIA W HEBBITYKIJIBIA
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, TPABUJIIBHBIA MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHABI MHOTOIPDAHHUKOB ([IHpaMuaa; Ipu3Ma,
IPSIMOYTOJIBHBIN Mapauiesienumne, Ky0).

KnaccudunupoBathb MHOTOTPaHHUKH, BBIOWpas OCHOBaHUS IS
Kiaaccupukanuyd (BBIMYKJIbIE W HEBBINYKIIBIC MHOTOTPAHHHMKH, TPaBHJIbHBIC
MHOTOTPaHHUKH; TPSMbIC ¥ HAKJIIOHHBIC TIPU3MBI, MapajuIC/ICITUIIC IbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS MIJIOCKOCTh, CEUEHUE MHOTOTPAHHUKOB.
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OOBACHATD TPUHIIUIIBI IOCTPOSHUS CEUEHUH, UCIIONIb3YSl METO/I CIIEIOB.

Crpoutrh ceueHUs MHOTOIPDAHHMKOB METOJIOM  CJIEOB,  BBIIOJHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKU M3 PUCYHKOB TPOCTBIX OOBEMHBIX (HUTYp: BHI
CBEpPXY, COOKY, CHU3Y.

Pematsb 3ajaun Ha HAXOKJIEHUE TE€OMETPUYECKUX BEIMUYUH 10 o0pa3uam Wiu
QITOpUTMAaM, NPHUMEHSS W3BECTHBIE AHAIWTHYECKHE METOJAbl IPU PEIIECHUN
CTaHAAPTHBIX MAaTEMAaTUYECKUX 3aJa4 HA BBIUYMCICHUE PACCTOSIHUM MEXAY ABYyMS
TOYKaMH, OT TOYKM JO MpsAMOW, OT TOYKHM JO IUIOCKOCTH, MEXIY
CKPEILIMBAIOIIUMHUCS IPSIMBIMH.

Pemate 3a1a4n Ha HAXOKJAEHUE FEOMETPUYECKHUX BEJIMUMH 110 00pa3uaM Win
aNrOpUTMaM, NPUMEHSAS W3BECTHBIC AHAIMTHYECKHE METOABl NPU PEIICHUU
CTAaHJAPTHBIX MAaTEMATHMYECKUX 3aJad Ha  BBIYUCICHUE YIVIOB  MEXIY
CKPCIMBAIOIIMMUCS TPAMBIMH, MEXKIY MPSAMOM UM  IUIOCKOCTBIO, MEXIY
IIJIOCKOCTSAMH, IBYTPAHHBIX YIJIOB.

BbraucnsaTe 00bEMBI M TUIOMIAIU TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPH3Ma,
nupamMuaa) ¢ [OpUMEHEHHeM (OpPMYJ; BBIYUCIATH COOTHOLICHUS MEXIY
IUIOLIA/IIMU MTOBEPXHOCTEN, 00bEMAMHU MTOT0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MNOHATHSAMU. CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (PUTYPBI.

W3Bnekarp, mpeoOpa3oBbIBAT W HMHTEPHPETUPOBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypaX, MPEACTABICHHYIO HAa YepTekax U
pPUCYHKaX.

[IpumeHATh TeoMeTpuueckue (akTbl UIsl PEHICHUS CTEPEOMETPUUYECKHX
3a/1a4, IPEANOJIAralolInX HECKOJIBKO [AaroB PELICHHUs], €CIIA YCIIOBHS IPUMEHEHNUS
3aJlaHbl B IBHOU (hopme.

[IpyMeHATP MPOCTEWIIHE NPOTrPpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4.

[IpuBOaNUTH NpUMEpPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEW B IPUPOAE W
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB N'€OMETPUH B UCKYCCTBE.

[IpuMEHATH IMOJMYYEHHBbIE 3HAHHUS HA IMPAKTUKE. aHAJIU3MPOBATh PEaJIbHBIC
CUTyallud W IIPUMEHATb HU3YYEHHBIE IIOHATHS B MPOLECCE IIOUCKA PEIICHUs
MaTeMaTH4eCcKu C(HOpMyIMpPOBAaHHONW MpPOOJIEMbl, MOJAEIUPOBATh pEaJbHBIC
CUTyallUd Ha s3bIKE T'E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIN C
UCITI0JIb30BAHUEM F€OMETPUUYECKUX MTOHATUH U TEOPEM, anmnapara ajareOpbl; pemarhb
MIPAKTUYECKHE 3aJ]a4H, CBA3AHHBIE C HAX0KICHUEM T€OMETPUUECKUX BEJIMYMH.

11 KJIACC

OmnepupoBaTh MOHATHSAMHU. HWJIHMHAPHYECKAs TOBEPXHOCTh, 0Opa3yroIIHe
IWIMHIPUYECKON  MOBEPXHOCTH;  IWIMHAD,  KOHHUYECKas  IMOBEPXHOCTb,
00pa3yoIrue KOHUIECKONW MOBEPXHOCTH, KOHYC; ChepryuecKas MOBEPXHOCTb.

Pacnio3naBats Tena BpaiieHus (HWIMHID, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYUYEHHUS TE BPAIICHHUS.
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KnaccuduimpoBats B3auMHOE pacrioiaokeHne chepol v MIOCKOCTH.

OnepupoBaTh MOHATUAMHU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTa, BHICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS,
IapOBOM CEKTOP.

Boruucnate  00BEMBI M IJIOMIAJM  TOBEPXHOCTEH Ted  BpalleHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOopMyI.

OnepupoBarh TMOHATUAMU. MHOTOTPAHHUK, BIHCAHHBIA B chepy
ONMHUCAaHHBIM OKOJO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHHK WU TEJO
BpalllCHUS.

BbI4HCHsATE COOTHOLIEHUSI MEXY IUIOIMAIIMU MOBEPXHOCTEH M 00BEMaMu
MOTO0HBIX TEJI.

N300paxaTh u3ydaemble (UTypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
4epTEKHBIX HHCTPYMEHTOB.

BhInonHATh (BBIHOCHBIC) MIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Yy; CTPOUTh CEUEHHMSI TEJ BPALLECHMUS.

W3BnekaTh, HUHTEPHIPETHPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPECTABICHHYIO HAa YepTekKax U
pHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IMIPOCTPAHCTBRE.

BbITIONHATE  EHCTBUSI  CIOKEHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKEHUS BEKTOpa Ha YMCII0, OOBSICHATH, KAKUMHU CBOMCTBAMU OHH 00JIaaroT.

[TpuMeHsTh IpaBUIIO MapaiieenuIe/a.

OmnepupoBaTh MOHATUSAMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOPaMH, CKaJIIPHOE MPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIEC U KOMILTAHAPHBIC
BEKTOPBHI.

HaxoauTs cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSpHOE TMPOM3BENECHUE, pPACKIAbIBAaTh BEKTOp IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

3aaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIMHAT.

[TpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpeANoararonuxX HECKOIbKO IIAaroB PEIICHHUs], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B SIBHOU (hopme.

Pemarp mpocreiiine reoMeTpruecKre 3aJadd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemarp 3amaum Ha J0Ka3aTENbCTBO MATEMAaTUYECKUX OTHOIICHUU W
HaX0XJICHWE TEOMETPUYECKUX BEITUYHH 10 00pa3iiaM Wil allfOpUTMaM, MpUMEHsIs
W3BECTHBIC METO/IbI MPU PEIICHUH CTaHJAPTHBIX MAaTEMAaTHYECKUX 3aad.

IIpumeHsaTs  OpOCTEHIIME IPOrpaMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoaNTH TpUMEPH MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPHUU B UCKYCCTBE.
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[IpuMeHsATh MOTYyYECHHBbIE 3HAHUS HA MPAKTUKE. aHAJIW3UPOBATh pPeabHbIE
CUTyallUM W TPUMEHSATh HU3YUYCHHbIC MOHSATUS B MPOIECCE MOUCKA pelIeHUs
MaTeMaTU4YecK CQHOPMYJIMPOBAHHON TPOOIEMBbl, MOJIECIUPOBATH pEalbHbIC
CUTyallU Ha S3bIKE TEOMETPHUH, HCCIENOBaTh IOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAHUEM F€OMETPUUYECKUX MTOHSATUHN U TEOpEM, ammapara ajreopbl; pemarhb
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXO0XK/IEHUEM F€OMETPUYECKUX BEITUUHH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KITIACC
KosauuecTBo 4acoB DJIEeKTPOHHbBIE
Ne HaumeHoBaHHe pa3iesioB H TeM K - (umdposbie)
n/m NMpOrpamMMblI Bcero Oﬁﬂ TPOILHBIE pﬁaRTuqecme o0pa3oBarTe/ibHbIE
padoTsI padoThI pecypen
bubnunoreka LIOK
L Baezerne B crepeomerpiio 10 https://m.eds00.ru/1c209e37
2 [IpsiMbIe ¥ TIIOCKOCTH B MMPOCTPAHCTBE. 12 1 bubmmorexa [JOK
[TapanneabHOCTh NMPSIMBIX U MJIOCKOCTEH https://m.edso0.ru/1c209e37
3 [lepneHUKyYISAPHOCTD NPSAMBIX U 12 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo.ru/1c209e37
bubmuoreka [{OK
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSIMHU 10 1 https://m.eds00.ru/1c209e37
bubnunoreka LIOK
> Muororpasikn 1 . https://m.edsoo.ru/1c209e37
N bubmmoteka [IOK
6 OOBEMEI MHOTOTpaHHHKOR 9 . https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHMs], paCCTOSHUS U YTJIbI 4 1 bubmaorexa LIOK
' ' https://m.edsoo.ru/1c209e37
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KIIACC

KosnyecTBO yacoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM (mudpoBbie)
Ne n/m ——— Beero KOﬁHTpOJILHLIe HpﬁaKaneCKne 06pa30BaTEIbHbIE
padoTbI padoThI pecypes
bubmuoreka [JOK
! Tena BpateHus 12 https://m.eds00.ru/1c209e37
" bubmuorexa [JOK
2 Ob1Embi T S 1 https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 https://m.eds00.ru/1c209e37
4 [ToBTOpeHue, 06001IICHNE, 7 1 bu6mmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/1c209e37
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
IMOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KonnuectBo 1yacos JIEKTPOHHBIE
nudposbie
Nen/m  Tema ypoka Beero Kognpo.nbm)le oGpazoBaTeIbHEIe
padoThI pecypen
OCHOBHBIE TIOHSATHS CTEPEOMETPUH: TOUKA,
|| oo morpae: 1 Buorra LOK
P p N pucy ' https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH, apaieIbHbIX
npsMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
[TonsTus: nepecekaromyecs MIOCKOCTH, bubnuorexa [JOK
2 1 _
MepeceKarnmecs npsimas 1 mioCKOCTh https://m.edsoo.ru/2d8a9¢c99
3 [TonsiTus: mepecekaronuecs MIOCKOCTH, 1 bu6nuoreka LIOK
[epeceKaronmecs npsmas 1 IIoCKOCThb https://m.edsoo.ru/db685e73
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3HAKOMCTBO C MHOTI'OI'paHHHUKaMHU,

bubnuoreka LIOK

4 K K
M300PDKCHHUC MHOTOIPAHHHKOB Ha https://m.edsoo.ru/a63959%d
PUCYHKaX, Ha MPOEKIIMOHHBIX YepPTekKaX
HauanpHble cBeqeHUs 0 KyOe U TUpaMue,
5 UX pPa3BEPTKU I/IIllVIO e geqeﬂmlp g bubunorexa LIOK
P P ACIH. https://m.edsoo.ru/b30dff38
MHOTOIPaHHUKOB
HauanpHble cBeeHUs 0 KyOe U TUpaMuie,
6 UX Pa3BEPTKU I/IIllVIO el geqeﬂmlp g bubunorexa LIOK
P P ACIH. https://m.edsoo.ru/3d8ffd32
MHOTOIPaHHUKOB
[TonsaTHE 00 aKCHOMATUYECKOM ITOCTPOEHUU
7 CTEPEOMETPHUHN. AKCHOMBI CTEPEOME ppm u Bubmiorexa HOK
p Tpun. P B https://m.edsoo.ru/Occ5c4fe
CJIEICTBUS U3 HUX
[TonsaTHE 00 aKCHOMATUYECKOM ITOCTPOEHUU
8 CTEPEOMETPUH: AKCUOMBI CTEPEOME ppm u bubnnorexa [JOK
p Tpun. P B https://m.edso0.ru/239c8ch4
CIIECTBUS U3 HUX
HOH?ITI/IG 06 AKCUOMATHNYCCKOM ITOCTPOCHUN
9 CTEPEOMETPUHN. AKCUOMBI CTE eOMeTTp WU U bubnnorexa [JOK
p Tpuu. p p https://m.edso0.ru/65c6b106
CJICACTBUA N3 HUX
HOH?ITI/IG 06 AKCUOMATHNYCCKOM ITOCTPOCHUN
10 CTEPEOMETPHUH: AKCHUOMEI CTE eOMeTTp WU U bubmorexa HOK
p puu. p p https://m.edsoo.ru/258fc245
CJICACTBUA N3 HUX
B3anMHoe paciioyiokeHue npsMEIX B
11 MPOCT chgBe' ne eCGKaIOH.Il:;/IeCSI bubmorexa HOK
poctp - 1ep ' https://m.edsoo.ru/1a2520f6
MapajuIeIIbHBIC U CKPEIIUBAOIIAECS TIPSIMbBIE
[TapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B
12 IIPOCTPAHCTBE: MapaJUICIIbHbIE IIPSIMBIEC B bubnmnorexa HOK
MIPOCTPAHCTBE; NapAIIIEIIBHOCTD TPEX https://m.edsoo.ru/93ad36b3
MPSIMBIX
[TapaiienbHOCTH IPSIMBIX U INIOCKOCTEN B
13 i¢ (I))CT anctee: [la paJ'IJ'IeJ'II)HOCTI) PSIMOU U bubanorexa [JOK
pocTp - ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VYTriabl ¢ COHaNpaBJIEHHBIMH CTOPOHAMM but6mmoreka [JOK
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https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9

https://m.edso0.ru/9f4071b9

15 Yroa Mexay IpsMBIMHU B IIPOCTPAHCTBE bubmorexa LIOK
https://m.edsoo.ru/fe733862
16 VYron Mexay npsMbIMU B IPOCTPAHCTBE bubmiorexa LHOK
https://m.edsoo.ru/2935a9a0
17 [TapamienbHOCTD INIOCKOCTEH: bubnuoreka [IOK
NapajuiebHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa napajjieIbHBIX MIIOCKOCTEN bubmorexa [IOK
https://m.edsoo.ru/e504d656
n o
| oo e B 10K
 TOTPAIP, kY0, https://m.edsoo.ru/4a28dc02
napajuiesienunes
. bubmunoreka IJOK
20 Hoctpoeriite ceverinit https://m.edsoo.ru/1d434dof
. bubnuorexa [{OK
21 Hocrpoetue ceuenuii https://m.edsoo.ru/ec26fe5d
K "I
p | et o e T BuSorsa 10K
pocip ) o https://m.edsoo0.ru/9a0a9e56
[TapanienbHOCTb NPSIMBIX U IIIOCKOCTEN
n .
23 njfg:f:iﬁfﬁ;ﬁlﬁéﬁiﬁzzg psIMbIE B bubmiorexa HOK
' https://m.edsoo.ru/b19f6a5d
IIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubnuoreka [IOK
NEPIEHIUKYIISPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napaiienbHble U bubnnorexa [IOK
MEPIECHANKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMON U bu6mmoteka [JOK
IIJIOCKOCTHU https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHANKYIIPHOCTH TIPSIMON 1 bubnmnorexa [JOK
IUIOCKOCTH https://m.eds00.ru/79165d15
o8 TeopeMa 0 npsAMOM NepIIEHUKYIISPHON bu6mmoteka [JOK

IINIOCKOCTH

https://m.eds00.ru/635c5087
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29 Teopema o npsiMoOi IepHIEHAUKYISPHON bubnmorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema 0 IpsAMON MEPIIEHAUKYISIPHON bubnmnorexa HOK
IIJIOCKOCTHU https://m.edsoo.ru/7d18834b
[lepnieHIuKyNsIp ¥ HAKIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT BH6J_IHOTeKa HOK

. https://m.edsoo.ru/33c477d3
MPSIMOM JI0 TIIOCKOCTH
[lepnienIuKynsIp ¥ HAKIOHHBIE: PACCTOSHUE
32 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT BH6J_IHOTeKa LOK
. https://m.edsoo.ru/66fefadd
MPSIMOM JI0 TIIOCKOCTH
[lepnieHIUKYNSIp ¥ HAKIOHHBIE. PACCTOSHUE
33 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUAE OT BHGJ,H/IOTeKa HOK
. https://m.edsoo.ru/a5h7b8e3
MPSIMOM JI0 TIIOCKOCTH
[TepieHIUKYISIp ¥ HAKIIOHHBIC: PACCTOSHUE
34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT BH6J_IHOTeKa HOK
. https://m.edsoo.ru/dbee22bc
MIPSIMOM JI0 TIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJl MEXAY MPSAMOit bubnnorexa [JOK
U IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, TMHENHBIN Yroil bubnmnorexa HOK
JBYTPAHHOTI'O yTIJIa https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJj, TUHEHHBINA yro bubmuoreka [IOK
JBYT'PAaHHOI'O yrIila https://m.edsoo.ru/c7c777ed
[lepneHIUKyYISIPHOCTD MIOCKOCTEH:

38 MIPU3HAK MEPIICHANKYISIPHOCTH JIBYX BH6J_IHOTeKa HOK
IOCKOCTe https://m.edsoo.ru/ec3e2da3
[TepneHIUKYISIPHOCTD TJIOCKOCTEH:

39 MPU3HAK MEPIECHIUKYISIPHOCTH JBYX BH6J_IHOTeKa HOK
IOCKOCTel https://m.edsoo.ru/ed9e2a8e
[TepreHIUKYISIPHOCTD TIIOCKOCTEH:

40 MPU3HAK MEPIECHIUKYISIPHOCTH JBYX BH6J_IHOTeKa HOK
IOCKOCTel https://m.edsoo.ru/ba75dc57

41 Teopema o TpEX nepHeHANKYIIApax bubmuoteka [JOK
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https://m.edsoo.ru/e4972cdc

42 Teopema 0 TpEX NEPHEHAUKYIIIPAX Bubmorexa OK
p pex Tep yoAp https://m.edso0.ru/52188a7d
43 Teopema o TpEX MEPHEHIUKYIIPAX Bubmiorexa LIOK
P P PHCHIMKYJIAD https://m.edso0.ru/9f246736
Konrponsnas pabora no Temam
"[TepnieHIUKYISIPHOCTD MPSAMBIX U Bbubnunoreka LIOK
44 Al mw .
IJIOCKOCTEN M "YTIIbl MEXKY NPAMBIMU U https://m.edsoo.ru/5b971ef3
IUIOCKOCTSIMH '
[TonsiTe MHOTOIpaHHUKA, OCHOBHBIC
3JIEMEHThl MHOTOTPAaHHUKA, BBIITYKJIbIC U bubnnorexa [JOK
45 ; .. }
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://m.edsoo.ru/2d24e873
MHOTOTpaHHHUKA
[Tpu3ma: N-yroyibHas MpU3Ma; TpaHd U
OCHOBaHHS IPU3MBI; TIpsMasi U HaKJIOHHAs bubnuoreka LIOK
46 ] }
IIpU3Mbl; OOKOBAasl U MOJIHAS IOBEPXHOCTD https://m.edsoo.ru/b4ad63ad
MIPU3MBI
[Tapannenenunen, NpAMOYroJIbHbIN bubnuoreka LIOK
47 N _
MapaJuiesenuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHasi mupaMuaa, TpaHu U
48 OCHOBaHHUE MUPAMUIBI; OOKOBAs U MOJIHAS bubnnorexa [JOK
[IOBEPXHOCTDb IMUPAMU/IbI; IPABUIIBHAS U https://m.edsoo.ru/fblcd0a5
yCcedu€HHas MupamMuaa
[TpaBWIbHBIC MHOTOTPAHHUKH: TIOHSATHE
MIPaBUILHOr0 MHOTOI'PAHHUKA, [IPABUILHAS
49 npmMa A1 aBI/IHBHaflI:) pamMu aI? Bubmiorexa LIOK
P P P 1, https://m.edso0.ru/074c8865
MpaBWJIbHAS TPEYTOJIbHAs MHpaMUa U
MIPaBUIILHBIN TETPAdIP; KyO
IIpencraBnenye o MpaBUIBLHBIX
50 Mgofor aHHUKaX. oiTaa OJICKadAp U Brbmrorexa [IOK
P ' AP, A0 b https://m.edsoo.ru/a0fdd5bf
HUKOCAdIP.
ol CummeTpHs B IPOCTPAHCTBE: CHMMETPHS bubmuoteka [JOK
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OTHOCHUTCJIBHO TOYKH, HpHMOﬁ, IIJTIOCKOCTH.
OJEeMEHThI CUMMCTPUHU B IMUpaMUIAX,
mapajliCJICIurIIiCAax, IMPpaBUJIbHbBIX
MHOT'OrpaHHHUKax

BrrunciaeHue 31eMeHTOB MHOTI'OTPaHHUKOB.

https://m.edsoo.ru/b9e777d9

bu6nmoreka [IOK

52 péOpa, TuaroHasu, yribl https://m.edsoo.ru/6cdbecef
[Tnomaae 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 IIOBEPXHOCTHU NPSMOM IIPU3MBI, IUIOIA/1b bubnunoreka [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOH https://m.edso0.ru/37d84157
MMOBEPXHOCTHU MPSMOUN TIPU3MBI
[Tnomaab 60KOBOM MOBEPXHOCTU U
54 MMOBEPXHOCTHU MMPABUIILHON TUPAMUBI, bubnuoteka [{OK
TeopeMa O IO OOKOBOW OBEPXHOCTH https://m.edso0.ru/5603e30b
yCceu€HHOU MUPaMHUIbI
55 KonTponbhas pabota mo teme bubnnorexa [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [{OK
56 Honsmie 06 0oneme https://m.edsoo.ru/7ad0020b
" bubmuorexa [{OK
S7 OOBEM mupamm ! https://m.edso0.ru/235171b3
" bu6mmoreka IIOK
58 OOLEM mupamm ! https://m.edsoo.ru/f47dfefd
N bubmuorexa [{OK
59 OOBEm mupamus! https://m.edso0.ru/79¢10312
" bu6mmoreka IIOK
60 OOBEM mupamm ! https://m.edsoo.ru/2faadc3f
.. but6mmoreka [IOK
61 OOBEM npH3MEI https://m.edso0.ru/79853608
n bubmuorexa [{OK
62 OOBEM npH3MEI https://m.edsoo.ru/1e053890
63 O0BEM TPU3MBI bubnmorexa LIOK

https://m.edsoo.ru/482d3f51
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64 KonTponbhas pabota no teme "O0bEMBI 1 1 bubnmorexa [JOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573c
o | e ohoimeme s | B LOK
' p https://m.edsoo.ru/098bedad
MHOT'OTpaHHHUKE
[ToBTOpenue, 0000IIEHNE CUCTEMATU3ALUS
o | ot Dreremepecooumk ey | B LOK
ABY ' A0 TP ’ https://m.edsoo.ru/f7792ba9
TOYKHU J0 IUIOCKOCTH, MEXKIY
CKPEILMBAIOIUMUCS IPSIMBIMU
bubmunoreka IJOK
67 Wrorosas koHTpoJIbHAs paboTa 1 1 https://m.eds00.ru/b9146bc0
[ToBTOpEeHMEe, 06001IeHNE CHCTEMATHU3AIIHS
. B :
68 cxpemmmaouunics ML, vEK ) Bubmiorexa LIOK
PEIHBAIoN P ' Y https://m.eds00.ru/56765e8b
IPSIMON U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXAY IIIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5
11 KJIACC
JIEKTPOHHBIE
nudposbie
Konn4yectBo 1yacos o0pa3oBaTe/IbHbIC
Ne i/ Tema ypoka pecypcsl
Beero KoHTpoJbHbIE
padoThI
1 Cdepa u map: eHTp, paanyc, IuameTp; 1 bubnmnoreka [JOK
TUIOIIA/Ih TOBEPXHOCTH C(hephl https://m.edsoo.ru/0341bc2b
2 B3aumHoe pacnonoxenue chepsl U 1 bubnuorexa [JOK
IUTOCKOCTH, KacaTeJIbHas IIJIOCKOCTD K https://m.edsoo.ru/bed12a43
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ctepe; ionaas chepsl

3 N3o6paxenue chepsl, mapa Ha MIOCKOCTH. bubmmorexa [JOK
CeueHnus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckas MOBEPXHOCTb,

4 o0pa3yromue HUIMHIPUIECKON bubnmorexa [JOK
IMOBEPXHOCTH, OCh LIWJIIMHAPUIECKOU https://m.eds00.ru/6054b8cl
MMOBEPXHOCTHU

WIMHJIP: OCHOBAaHMS U OOKOBast
5 EOBG XI}[IIE)CTB obpa3 asi ¥ OCb; bubmorexa LIOK
p » obpasylotia | ’ https://m.edso00.ru/188f6216
1081 OOKOBOW U MOJTHON MOBEPXHOCTU
N300paxkenne nuIuHApa HA MIIOCKOCTH.
Pa3Béprka nununapa. CeyeHus QUIMHIpA bubmmorexa [IOK
6 . .
(mI0CKOCTHIO, ApaJLICIEHOM HITH https://m.edsoo.ru/016e25eb
MEPIECHIUKYIIIPHON OCH IIHJIHNH/IPA)
Konunueckas moBepxHOCTh, 00pa3 ue
7 KOHUYECKOU HOBerHOCTI/I ocE I/I}];I:HIIHI/IHa buGmuorexa LIOK
N P ’ p https://m.edso0o.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTHU
Konyc: ocHOBaHMe U BepIInHA,
8 00 23; IOIIast ¥ OCh, nnop aJib OOKOBOM 1 bubmnorexa LIOK
Pasylorll ' s https://m.edsoo.ru/897dd3b2
MTOJIHOM MOBEPXHOCTH
Y ceu€HHbI KOHYC: 00pa3 e u
9 BBICOTA, OCHOBagHs[ u goxz};);; bubmnorexa LIOK
' https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300paxkeHne KoHyca Ha MIOCKOCTH.
Pa3sépTka konyca. CeueHnus KoHyca
10 (nnociocn;}o 1}1’a aJuIeNIbHOM OCI-leBaHI/IIO bubmorexa [IOK
) 1ap . ' https://m.edsoo.ru/Obdelbe8
Y TUTOCKOCTBIO, IIPOXO/ISIIEH Yepe3
BEPLINHY)
KoMOuHanwst Ten BpaieHus u bubmuoreka [JOK

11 .

MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5

12 MHororpaHH#K, ONMCAaHHBIA OKOJIO cepsi; bubnuorexa [JOK

ctepa, BMCaHHAss B MHOTOTPAHHUK HJIU B

https://m.edsoo0.ru/0b136158
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TCJI0 BpalllCHHA

13 [Tonstre 06 06béMe. OCHOBHBIE CBOWCTBA bubmmorexa [JOK
00BEMOB Tel https://m.edsoo.ru/26a03fb7
N bubmuoreka [JOK
14 OOwéM uuHHApa, KOHyCa https://m.eds00.ru/5513d87b
N bubmuorexa [JOK
15 O6LEM mapa 1 momaz, chepe! https://m.edsoo.ru/d189bde2
ITono6uble Tena OCTPaHCTBE.
16 CO(I)[TH(I){I}_IJIIGI-;PH:II ME}Ez[py ;Jfo;a;]jmn Erbmaoreka LJOK
o i https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00BEMAMHU ITOAOOHBIX TETI
17 KonTponbHas padora no temam "Tena bub6nuoreka [IOK
BpamieHus" u "O0bembl T https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE bubmorexa LIOK
https://m.edsoo.ru/5caefclb
19 Crno>xeHue ¥ BBIYUTaHHE BEKTOPOB bubmoreka LIOK
https://m.edsoo.ru/23f4f089
20 YMHOK€EHHE BEKTOpa Ha YHUCIIO bubmorexa LIOK
https://m.edsoo.ru/dee379eb
P N
21 wexowmarapray necropay, lparito Bu6miorera LIOK
p pam. 1ip https://m.edsoo.ru/a28fd74e
napasuieNenuneaa
P ,
p | e e B LOK
p p A https://m.edsoo.ru/5a827900
BEKTOpaMH
23 KoopauHaTHO-BEKTOPHBIN METO ITPU bub6nuoreka [IOK
pELICHUU T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
IT
2 pocTpacrae. Koopuaret Bexropa. Bu6miorera LIOK
pocpa ' P pa. https://m.eds00.ru/48db7058
[Ipocreiimue 3a1a4u B KOOpAXHATAX
o5 VYron mexay Bektopamu. CKajsipHOE bubnuorexa [JOK
MPOU3BE/ICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yrioB Mex1y NpssMbIMH U bubnnoreka [JOK
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IIJIOCKOCTAMUN

https://m.edsoo.ru/8efbe78e

Kontponbnas padota nmo teme "BekTopsl u

bubmuoreka [JOK

21 KOOpJMHAThl B IPOCTPAHCTBE" . https://m.edsoo.ru/77c22fc5
[ToBTOpeHUe, 0600IIeHNE 1

28 cucreMartusanus 3HaHuil. OCHOBHbIE 1 bubnmorexa [JOK
¢burypsl, ¢pakTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHU
[ToBTOpEeHuE, 0600IIEHNE 1

29 cuctemaTu3aius 3Hanuii. OCHOBHBIC 1 bubmuoreka [JOK
¢burypsl, GpakThl, TCOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHAMETPUH
IToBTOpEeHue, 0000IIEHNE U

30 CI/ICTeMpaTI/I3aL1HH 3£HI/II>1. 3agaun 1 Bubmzorexa LIOK

https://m.edsoo.ru/7491efe0

TUTAHUMETPUHU ¥ METOJIBI X PEIICHUS
[ToBTOpeHue, 0000IEHYE U

31 CI/ICTCNI[)aTI/ISaIII/I)I 31$H1/H71. 3amaun 1 Bubmmorexa LHIOK

https://m.edsoo.ru/4dffda97

TUTAHUMETPUH U METOJIbI UX PEIICHHUSI
[ToBTOpeHue, 060061IeHNE 1

30 crucrtemaTu3aius 3Hannii. OCHOBHBIC 1 bubmuoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTePEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1 Egggﬁ;ﬁgggﬁiez Adfeo

34 IToBTOpenue, 00o0IIEHNE U 1 bubmmorexa [IOK
cUCTEeMaTH3anus 3HAaHUI https://m.edso0o.ru/f465d10e

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KJIACC

Kona
NMPoBepsAEeMOro
pe3yJibTara

7

IIpoBepsiemble mpeAMeTHBbIE Pe3yabTAThl 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ibHOI NPOrPaMMbI CpPeIHEro 001ero 06pa3oBaHusA

['eomeTpus

7.1

OHCpHpOBaTB IOHATHAMM. TOYKA, IIpsiMas, INIOCKOCTb

7.2

7.3

HpI/IMCHHTB AKCUOMBI CTEPCOMETPHUU U CICACTBUA U3 HUX IIPU PCIICHUU
TCOMCTPHUICCKUX 3aaa4d
OHepI/IpOBaTB MNOHATHUAMU: IAPAJUICIIBHOCTh M HNECPICHAUKYISAPHOCTH
IPSAMBIX U IUIOCKOCTEH

7.4

7.5

KnaccuduuupoBaTrh B3aMMHOE pacloOKeHUE MPSIMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

OnepupoBaTh NOHATUSAMU: JBYTPAHHBIN yroJl, TPaHU JABYI'PAHHOIO YIJIa,
peOpo ABYrpaHHOIO yIiia, JMHEHHBIN Yrojl ABYIPaHHOIO yIa, FpagycHast
Mepa JBYTPaHHOIO yria

7.6

7.7

OnepupoBaTh MOHATUSAMU. MHOTOIPDAHHUK, BBINYKIIBIM M HEBBITYKJIbIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAaHHUKA, TPaBUJIbHBI MHOTOTPAHHUK
Pacrio3HaBaTth OCHOBHBIC BHJbl MHOTOTPAaHHHUKOB (ITUpamua, MpU3Ma,
HPSIMOYTOJIbHBIN MapauIeNenume, Kyo)

7.8

7.9

KnaccupuuupoBaTb ~ MHOTOTpAaHHUKH,  BBIOMpas — OCHOBAaHHS  JUIS
KJ'IaCCI/I(l)I/IKaLII/II/I (BI)IHyKJH)Ie u HCBBIITYKJIBIC MHOI'OrpaHHUKH,
NpaBHJIbHBIE MHOTOIPAaHHHKH, MpPSAMbIC K  HAKIOHHBIC HPHU3MB,
napauiesIeuIe bl)

OnepupoBatb MOHATUSIMH. ceKyas IIJIOCKOCTB, CeYeHHe
MHOTI'OTPaHHUKOB

7.10

7.11

OOBSICHATH ~ NPHHIUIBI  TOCTPOCHUSI  CEYCHWH  MHOTOTPAaHHHKOB,
UCIIOJB3YSI METO]] CIIE/IOB
CTpouTh ce4eHUs] MHOTOTPAaHHHKOB METOJIOM CJIEJOB, BBITIOJIHSATH
(BBIHOCHBIE) TIOCKUE YE€PTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYD:
BHUJ] CBEPXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HaAXOXKJIEHWE T€OMETPUUYECKUX BEIMYHH MO 00pa3iam
WM alrOpuTMaM, MPUMEHSS W3BECTHBIC AHAIMTHUYECKUE METOIbI MpHU
pPELIEHUH CTaHJAPTHBIX MATEMaTUYECKUX 3aJa4 Ha BBIYUCICHUE
pacCTOSIHUN MEXAY IBYMSI TOYKAMH, OT TOYKH JI0 MPSAMOM, OT TOYKH J0
ILUIOCKOCTH, MEXAY CKPELIUBAKOLIMMHUCS MPSIMBIMHU

7.13

Pemarn 3ala4i Ha HAXOKACHUC TCOMETPUUCCKUX BCIIMYUH I10 o6pa3uaM
W aJropuTtMam, MNPUMCHAA HU3BECTHBIC AHAJIUTUYCCKHUE MCETOJAbI IIpU
peIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3a/lad Ha BBIYHUCJICHHUC YIJIOB
MCXKIAY CKPCIIHUBAIOMIUMUCA HPAMBIMHU, MCKIY HpﬂMOfI N IJIIOCKOCTBIO,
MCKAY IIOCKOCTAMU, AIBYI'PDAHHBIX YTJIOB

7.14

Bbuncnare 00BbEMBI M IUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHKOB
(mpu3Mma, mupaMuIa) ¢ MPUMEHEHHEM (OPMYJI, BBIYUCIISATH COOTHOIICHHS
MEXKIY IJIOIIA MU IIOBEPXHOCTEH, o0bEMaMu 0JTOOHBIX
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MHOI'OrpaHHUKOB

OnepupoBaTh MOHATUSAMU. CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

715 IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (UTYPHI
W3BnekaTh, mpeoOpa3oBBIBATH W HMHTEPIPETUPOBATH HHEPOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYypax, NPEACTABICHHYIO Ha
YepTekax U pUCyHKax
[IpumensTh reoMeTpudeckue (axkThl A PEIICHUS CTEPEOMETPHUECKUX
7.17 3aja4, IMPeaNoaraloliMX HECKOJIBKO IIaroB pEIeHMs], €CIIM YCIIOBHS
NIPUMEHEHHMS 33aJ]aHbl B IBHOH popme
718 [IpuMeHATH mpocCTEHIIME NIPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3a1a4
719 [IpuBOogUTE IpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEUW B IIPUPOLE U
KHM3HM, PACIIO3HABATD IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHATH MOTy4YeHHbIE 3HAHHSI Ha IIPAKTUKE: aHAIU3UPOBATh PeajbHbIe
CHUTyallud ¥ TPUMEHSTh HM3yYCHHBIE MOHATHUS B TIPOIECCE IOUCKA
pereHus MaTeMaTUYeCKU c(opMyIHPOBaHHON pooJIeMBbl,
7.20 MOJICIUPOBATh peabHBbIE CUTYallMd Ha SI3bIKE T€OMETPHH, MCCIIEeI0BATh
MIOCTPOEHHbIE MOJIENIU C HCIIOJIb30BAaHUEM T€OMETPUYECKHX HMOHATHUH U
TEOpeM, armapara ajareOpsl, pemaTh NPaKTHYECKUE 33]1au, CBSI3aHHBIC C
HaXO0XKJICHUEM I'€OMETPUUYECKUX BEIUYHH
11 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeIMETHBIE Pe3YJILTATLI 0CBOCHHS! OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh HOHATHAMMU: LIHMJIUHAPUUYECKAs TOBEPXHOCTh, 00pa3yrolye
6.1 IMHAPUYECKOW TMOBEPXHOCTH, IHMIMHIP, KOHHYECKAs IMOBEPXHOCTH,
oOpasyloliie  KOHMYECKOM  TMOBEpPXHOCTH, KOHYyc, cdepudeckas
MIOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BparieHus (HIHHADP, KOHYC, cdepa u map)
6.3 OOBACHATH CITOCOOBI MOJTYYEHHSI TeJ BPALLICHHSI
6.4 KnaccuduimpoBats B3auMHOE pacnoioxkeHne cepbl U IIOCKOCTH
OnepupoBaTh MHOHATHSAMM. ILAPOBOM CEIMEHT, OCHOBAaHHME CErMEHTa,
6.5 BBICOTAa CETMEHTA, IIAPOBOW CIIOW, OCHOBAHWE IIAPOBOTO CIIOS, BHICOTA
IIapOBOTO CJI0s1, IAPOBON CEKTOP
6.6 Bbruucnate 00bEMBI M IJIOIIAAM TOBEPXHOCTEH Ten BpalleHHs,
T€OMETPUYECKUX TEJN C IPUMEHEHUEM (popmyit
OnepupoBaTh NOHATHSAMHM. MHOTOTPaHHUK, BIHMCaHHBIH B cdepy H
6.7 ONMCAHHBIN 0KOJIO cdepsbl, cdepa, BMUCaHHAs B MHOTOTPaHHUK WJIH TEJO
BpallCHHS
6.8 BbIUMCIIATE COOTHOIIEHUS MEXAy IUIOIAASMU TOBEPXHOCTEH H
' 00BEMaMHU MOJOOHBIX TEI
6.9 N3o06paxaTh n3yyaemble QUIYpbl OT PYKH M C IPUMEHEHUEM IMPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
6.10 BeimonHsTh  (BBIHOCHBIE) IIOCKHME YEPTEKH W3 PHUCYHKOB IMPOCTHIX
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00BEMHBIX (UTYp: BUA CBEpXY, COOKY, CHHU3Y, CTPOUTH CEUCHUS Tel
BpAIECHUS

6.11

6.12

6.13

6.14

6.15

W3BnekaTh, HMHTEPIPETUPOBATH M MpeoOpa3oBbIBaTh HH(OPMAIUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, MPEICTaBICHHYI Ha
4yepTeKax U pUCyHKax

[TpumeHsTh TEeOMeTpHUecKUe (HAKTHI JJIsI PEIICHUS CTEPEOMETPHUECKUX
3a7a4, OPEAIOaralolliX HECKOJIBKO IIAroB PELICHHS, €CJIH YCIOBHS
MIPUMEHEHUS 33]IaHbI B IBHOU (hopMme

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBIHOHHSITB I[efICTBPISI CIIOKCHU BeKTOpOB, BbBIUUTAHUA BeKTOpOB nu
YMHOKEHHUSI BEKTOpPa Ha YHCJIO, OOBACHATH, KAKHUMH CBOMCTBAMHU OHH
00J1a1ar0T

HpI/IMeHHTB IIpaBHJIO ITapaJuICICIIUICaa IIpu CJI0KECHUHU BEKTOPOB

6.16

6.17

6.18
6.19

OHepI/IpOBaTB IOHATHAMU:. JOCKAPTOBBI KOOpAMHATBI B IIPOCTPAHCTBE,
BCKTOp, MOAYJIb BCKTOpA, PAaBCHCTBO BCKTOPOB, KOOPpAMHATBHI BEKTOpA,
yroix MCEKAY  BCKTOpAMHU, CKAJIpHOC  IIPOU3BCACHHUC  BCKTOPOB,
KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLL

Haxonuts cymMMy BEKTOPOB M IIPOM3BEJCHUE BEKTOPA Ha YHMCIIO, YroJl
MEXJly BEKTOpaMH, CKaJIIPHOE IIPOU3BEIECHUE, PACKIIAAbIBaTh BEKTOP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaAM

3a/aBaTh IVIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPJAUHAT
Pemate nmpocredmme TeOMETpUYECKHME 3aJadyd  Ha IPUMEHEHHE
BEKTOPHO-KOOPAMHATHOTO METOAA

6.20

Pemats 3aJa4ud Ha JA0Ka3aTCJIbCTBO MaTCMAaTHYCCKHUX OTHOIIICHUHN U
HaX0XXIACHHUC I'COMCTPHYCCKUX BCIUYHH II0 06pa3uaM HIIK aJITOpHUTMaM,
IMPUMCHAA MU3BCCTHBIC MCTO/bI npu PEIICHUN CTaHAAPTHBIX
MAaTEMATUYCCKUX 3aJa4

6.21

6.22

IIpuMeHATh MpOCTEHIINE MPOrPAMMHBIE CPEICTBA M DIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CHCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1a4
[IpuBOAUTE NpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
JKU3HH, PAaCIIO3HABATh IPOSBICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsATh TMONydyeHHBIE 3HAHMS HA TPAKTUKE. aHAJIU3UPOBATh
peasibHble CUTyallUd W TNPUMEHSATh H3y4eHHbIE NOHATHUA B IIpoLEecce
MOUCKAa pEeLIeHUs MaTeMaTu4ecku chopMyIupoBaHHON MpoOIeMsl,
MOJIETIMPOBATh peaJIbHbIE CUTYalluu Ha SI3bIKE€ T€OMETPHUH, UCCIIEN0BATh
IIOCTPOECHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUYECKUX IMOHATHH U
TeopeM, ammnapara anreOpsl, pemaTh NPakTUYeCKUe 3a1a4l, CBS3aHHbIE C
HaXO0XJICHUEM T€OMETPUYECKUX BEINYNH
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HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon
y

7.1

7.2

7.3

7.4

7.5

7.6

HpOBepﬂeMLIﬁ 3JIEMEHT COACPKaHUA

I'eomerpus

OcHoOBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTb, IPOCTPAHCTBO.
[Tonsatne 00 aKCHMOMAaTMYECKOM IIOCTPOEHUM CTEPEOMETPUU:  AKCHOMBI
CTEPEOMETPHUH U CIEACTBUSA U3 HUX

B3aumHoe pacmnonoxeHue NpPSMBIX B IPOCTPAHCTBE. IEpeceKaroluect,
napajuieJbHble W CKpelIuBaloIuecs: mnpsiMble. [lapamienbHOCTh TPSIMBIX U
IUIOCKOCTE B TMPOCTPAHCTBE. TapasuielibHble TMpsiMble B IPOCTPAHCTBE,
[apajuleIbHOCTh TPEX MPSMBIX, MapalIeIbHOCTh MPSIMON U MJIOCKOCTU. YTJIbI €
COHAIpPABJICHHBIMU CTOPOHAMH, YTOJ MEXAY NPSAMBIMH B TPOCTPAHCTBE.
[TapamienpHOCTh  IMJIOCKOCTEH:  HapajulelibHblE  IJIOCKOCTH,  CBOWMCTBA
napajulenpHeIX iiockocted. [lpocreiimme mnpocTpaHcTBeHHbIE GUTYPHI Ha
IUIOCKOCTH: TETpa’ip, KyO, napajijiesienumnes, IOCTPOCHUE CeUeHUN

IlepneHUKyYISIPHOCT IIPSAMOM M IUIOCKOCTH: NEPHEHAMKYJISAPHBIE INpsSMbIE B
IIPOCTPAHCTBE, MpPsMbIE IapaJICIIbHBIE W NEPIEHIUKYJSAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHNEHIAUKYJIPHOCTH MPSMOM M IUIOCKOCTH, TEOpeMa O IpsSMOH
NEPIEHIUKYJIAPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE. Yroj MEXIY NPSIMOU U
IUIOCKOCTBIO, JBYIPAHHBIM  yroJl, JIMHEWHBIA YroJl JBYTPaHHOIO  YIUIA.
IlepnieHAUKYIIAp ¥ HAKJIOHHBIE. PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, pacCTOSTHUE
OT NOpAMOM 1O  IUIOCKOCTH, TMpoeKuuss  (Urypel Ha  IUIOCKOCTb.
IlepneHIUKYIAPHOCTE  IUIOCKOCTEH: IPU3HAK IEPHEHIUKYIAPHOCTH  JBYX
miockoctel. Teopema 0 TpEX NMeprneHIuKyIsIpax

ITousTHe MHOI'OrpaHHHUKa, OCHOBHBIC J3JICMCHTBI MHOTOTpaHHHMKA, BBIITYKIIBIC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH, pa3BEPTKAa MHOTOrpaHHukKa. IIpusma: n-yronpHas
IpU3Ma, IPaHy U OCHOBAHUS MPU3MBI, MpsiMasi U HaKJIOHHAs NPU3Mbl, OOKOBas U
[OJIHAsE ~ IIOBEPXHOCTh  IPU3MBL [Tapamenenunes, IPSIMOYTOJIBHBIN
napajuiejenunes; 1 ero cpoicrsa. Ilupamuaa: N-yronapHas nupaMuja, TpaHd U
OCHOBaHME MUPaMUbI, OOKOBAs M TOJIHAS MOBEPXHOCTh MUPAMHU/JIbI, TPaBUIIbHAS
U yced€HHas MNupamMuaa. OJIEMEHTbl MNpU3Mbl M nupamuiabl. l[lpaBuibHBIE
MHOT'OI'PAHHUKHU: MTOHATUE IPABWIBHOIO MHOIOTPAaHHUKA, [IPAaBUIIbHASA IIPU3Ma U
[MpaBUJIbHAA IIHpaMH[a, IIpaBUJIbHAsA TPCYTOJbHAA IHUpaMHIa U HpaBI/IHBHHﬁ
TeTpa’p, KyO. IlpencraBieHue o MNpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
Jonekasap u ukocadapyrue CeueHus MpU3Mbl U TUPaMUbI

CuMMeTpHsi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTH.  JJEMEHThl CHUMMETPUM B MNHUPaMHIaX, Napajiesenunenax,
MPaBWIbHBIX MHOTOTPAaHHUKAX

Brruncienue >m1eMeHTOB MHOTOIPAaHHHMKOB: p&Opa, nuaroHanu, yrisl. [lnomansb
OOKOBOH MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSMON MPU3MBI, IUIONIAb
OCHOBAaHMH, TeopemMa O OOKOBOW IOBEPXHOCTH MNpsiMOW mnpusMmbl. [lnomansb
OOKOBOI TOBEPXHOCTM M TOBEPXHOCTH NPAaBUIBHOM NHpaMUbl, Te€OpeMa O
wiomanu yceu€HHoi nupamuibl. [lonsatue 06 o0béme. OOBEM TUPAMHIIBI,
IIPU3MBI

7.7

[TomoOubie Tenma B mpoctpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAASMHU
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MOBEPXHOCTEN, 00bEMaMK MOJOOHBIX TEI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

6

6.1

6.2

I'eomerpus

[unuaapudeckas MOBEPXHOCTh, 00pa3yIONUe WIMHIPHIECKONH MOBEPXHOCTH,
OCh IWIMHAPUYECKON moBepXHOCTH. [lwnmuuap: ocHoBaHMs W OOKOBas
MMOBEPXHOCTh, 00pa3yroias U 0Ch, TUIOMIA/Ib OOKOBOH U IMOJTHON TOBEPXHOCTH

Konudeckass mOBEpXHOCTh, 0Opa3yroIHe KOHUYECKOW MOBEPXHOCTH, OCh U
BEpLIMHA KOHMYECKOM moBepXHOCTH. KOHycC: OcCHOBaHME U BeplIMHA,
oOpa3yromiass ¥ 0Cbh, TUIOIMIATsr OOKOBOW W TIOJHOW TOBEPXHOCTH. Y CCUEHHBIN
KOHYC: 00pa3yrolie 1 BHICOTa, OCHOBaHHs M OOKOBasi IOBEPXHOCTh

6.3

Cdepa w map: ueHTp, paamyc, AMAMETp, IUIOMAJb MOBEPXHOCTU CQEpHI.
B3anMuoe pacnonoxenune cepbl U TUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, omanb chepsl

6.4

I/I306pa)KeHI/IC TCJI BpallCHUA Ha ITIJIOCKOCTH. Pa3BépTKa HUIMHApPA U KOHYCa

6.5

KomOuHammu Ten BpalieHus W MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMUCAHHBINA
OKo0J10 cepsl, cepa, BIUCaHHAS B MHOTOI'PaHHUK, WK TEJIO BPALLICHHS

6.6

[Tonstue 06 06véme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
NPSMOYTOJIBHOTO TapajUieNienunesa u ciaenctsus u3 He€. OO0BEM IHIMHIPA,
koHyca. O0BEM m1apa U miIomaas chepbl

6.7

6.8

[lomobupie Tenma B mpoctpaHcTBe. COOTHOUICHHS MEXIy IUIOMIAISIMHU
MMOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

Ceuenust nuivHapa (MapauieIbHO U MEPHEHIUKYISIPHO OCH), CCUEHHUS KOHYca
(mapaiesbHOE OCHOBAHHIO U MPOXOISIIEE Yepe3 BEPIINHY), CCUCHHUS Iapa

6.9

6.10

BekTop Ha miockocTd M B mpocTpaHcTBe. CIOXKEHHE M BBIYMTAHUE BEKTOPOB.
YMHOXKEHHME BEKTOpa Ha 4ucino. Pa3noxkeHue BekTOopa IO TpEM
HEKOMIUIaHAapHbIM BekTopaM. IlpaBuno napamnenenunena. Pemenue 3anay,
CBSA3aHHBIX C IPUMEHEHHUEM ITPABUJI ACUCTBUI C BEKTOpaMU

[IpssMoyronpHas cuctema KOOpAMHAT B NpocTpaHcTBe. KoopauHatsl BekTOpa.
IIpocreiimue 3agaun B KOOpAWHATaX. YTroil MeEXIy BekTopamu. CkaisipHOe
IIPOU3BEICHHE BEKTOPOB. BBIUUCIIEHNE YTIIOB MEX Yy IMPSAMBIMU U IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBII METO/ ITPH PELIEHUH F€OMETPUUYECKUX 3aa4

MMPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
ITPOTPAMMBI CPEJHET'O OBIIIETO OBPA3OBAHUSI

Kon

IIpoBepsiemble TpeOOBaHUS K NPEeAMETHBIM pe3yJbTaTaM

NMpoBepsAEMOro 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbl CpeIHero
TpeOoBaHus o0mero odpasoBanus

Brnanenne meromaMu JI0Ka3aTeNIbCTB, alTOPUTMAMU PEIICHHS 3ajad;
yMeH#e (HOpMyIHpOBaTH U OMEPUPOBATH MOHATUSAMHU: OTPEJCIICHNUE,
aKCHMOMa, TeopeMma, CIIeJICTBHE, CBOWCTBO, MPHU3HAK, TOKa3aTeIbCTBO,
PaBHOCHUIIbHBIE (bopMynUpOBKH; NpUMEHATh WX, yMEHUE
dbopMmynupoBaTh O00paTHOE M MPOTHBOIOJOXXHOE YTBEpPXKICHUE,
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IPUBOAUTH MPUMEPbl W KOHTPHPUMEPHI, HCIOIb30BATH METOJ]
MaTEeMaTUu4eCKON WHIYKIUH; MIPOBOJIUTH JI0OKa3aTeIbHbIC
pacCyXJIeHHsT TpH PELIEHWH 3a7a4, OLEHHUBATh JIOTUYECKYIO
IIPaBUJIBHOCTb PACCYKICHUN; YMEHHE OIEPUPOBATH IOHATUAMUL:
MHOECTBO, MOJMHOKECTBO, OIEpalMy HaJ MHOXECTBaAMH,; YMEHUE
UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar Ui OIUCAHUs
peanbHBIX MPOLECCOB U SIBJICHUI U MPU PELIECHUH 33/1a4, B TOM YHUCIIE
U3 JAPYrux y4eOHBIX MPEIMETOB;, YMEHHE ONEepPHPOBATH MOHATUSIMHU:
rpad, cBs3HBIA rpad, AepeBo, LUKI, rpad Ha IUIOCKOCTH; YMEHHE
3aJaBaTh W ONHWCHIBaTh  Tpadpl  Pa3IUYHBIMH  crocobamy,
MCIIOJIb30BaTh Tpadbl P PEIICHUH 33]1a4

YMeHue onepupoBaTh MOHATUSMU: HATypajJbHOE YHCIIO, LEJIoe
YHUCJIO, CTENEeHb C LEJbIM II0Ka3aTeJeM, KOpPEHb HaTypajbHOU
CTENEeHH, CTENEeHb C palMOHAIbHBIM IIOKa3aTelieM, CTENeHb C
JIeMCTBUTENFHBIM TTOKa3aTeseM, JIoTapudm 4rcia, CHHYC, KOCHHYC U
TAQHT€HC MPOU3BOJILHOTO YKCJA, OCTATOK MO MOIYJII0, PallMOHAIBHOE
YHUCIIO, UPPALMOHAIIBHOE YKCIIO, MHOYKECTBA HATYPAJbHBIX, LIEJBIX,
paloHaNbHBIX, JCHCTBUTEIBHBIX 4YHUCEN; YMEHHUE HCIOIb30BaTh
MPU3HAKU JEJIMMOCTH, HAUMEHBIINIA OOIINI AETUTENb U HauMEHbIIIee
oOuiee KparHoe, airopuTM EBkiauaa mnpu  pemeHud  3anad;
3HaKOMCTBO C Pa3IMYHBIMU MMO3ULUOHHBIMU CHCTEMaMH CUYHUCIICHUS,
YMEHHE BBINOJIHATh BBIUMCICHUE 3HAUYEHUH U TpeoOpa3oBaHUs
BBIpQOXEHUI CO CTemeHsMU u Jiorapupmamu, mpeodpazoBaHus

JIPOOHO-PALIMOHAIBHBIX BBIPa)KCHU, YMEHUE OIlIEpUPOBATH
HNOHATUSIMH. TIOCJIEJJOBATEILHOCTh, apuMeTHYecKas MpOrpeccus,
reoMeTpuyecKas nporpeccus, OECKOHEUHO yObIBaromas
reoMeTpruecKas nporpeccus, yMeHue 3a1aBaTh

MOCJIEIOBATEIPHOCTH, B TOM YHCJIE C TIOMOIIBIO PEKYPPEHTHBIX
dopMys1; yMEHHE ONepHUpOoBaTh MOHATHAMHU: KOMILJIEKCHOE YHUCIIO,
CONPsDKEHHBIE  KOMIUIEKCHBIE — YHCIIA, MOAYJdbh W  apryMeHT
KOMIUIEKCHOTO ~ 4YMcia, (GopMa 3amUCH  KOMIUIEKCHBIX — YHCEeN
(reomeTpuueckasi, TPUTOHOMETPUUECKAss M alreOpanyecKas); yMeTh
OPOM3BOIUTh  apUPMeTHYEeCKHe JEeHCTBUA C  KOMILJIEKCHBIMH
YHCIIaMH; IPUBOUTH IPUMEPHI HCIIOTIB30BAHUS KOMIUIEKCHBIX YHCET,
ONEepUPOBATh TMOHATHSAMU: MaTpuma 2X2 u 3X3, omnpeaeauTesb
MaTPHIIBI, TEOMETPUIECKHIA CMBICII OTIPEIEITATEIS

YmMenue ONEpPUPOBATH MOHSATUSIMH: palMOHAIBHEIE,
UppalMoHaIbHble, MOKa3aTelbHbIe, CTENEHHBIC, JorapudMUUecKue,
TPUTOHOMETPUYECKUE YPABHEHUS W HEPABEHCTBA, HX CHUCTEMBI;
YMEHHE ONEPUPOBATh IMOHATHUSAMM. TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMa YpaBHEHUU H
HEPABEHCTB, PaBHOCWIBHOCTb YPAaBHEHUW, HEPABEHCTB U CHUCTEM;
YMEHHE pEIIaTh YpPaBHEHHUs, HEPABEHCTBA M CUCTEMBI C MOMONIBIO
Pa3IMYHBIX TPUEMOB; pEILIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
MapaMeTpoM; IPUMEHSITh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IS
pellleHrsT MaTeMaTHYeCKHX 3a/ad M 3aJad W3 pa3iIMYHbIX 00IacTeit
HAayKH U peaIbHOM KU3HU

YMeHue omnepupoBaTh MOHATHSIMH. (DyHKLHS, YETHOCTH (YHKIUH,
NEPUOJUYHOCTh ¢byHKIMH, OTrpaHUYEHHOCTh ¢byHKIMH,
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MOHOTOHHOCTh (YHKIIMH, S5KCTpeMyM (GYHKIUH, HauOombliee Hu
HaVMEHbIIee 3HaueHHs (YHKIMKM HAa TPOMEXKYTKE, HENpepbIBHAS
GyHKIMS, acuMOTOTH Tpaduka QYHKOUM, TIepBas M BTOpas
npou3BO/HAS (YHKLINH, TEOMETPUYECKHA U (DU3UYECKHH CMBICIT
IPOM3BOAHON, TepBOOOpa3Hasi, ONpeNeNEHHBI WHTErpaj, yMEHHE
HaXOIUTh AaCHUMIITOTHI Tpaduka (GYHKIHUH, YMEHHE BBIYHCIATH
IPOU3BOAHBIE CYMMBI, HPOM3BEICHMS, YaCTHOTO M KOMIO3UIHH
(GyHKUIMH, HAXOAUTh YpaBHEHUE KacaTelIbHOM K rpaduKy (yHKIIHH;
yYMEHHE HaXOJIUTh MPOU3BOJHBIC 3JIEMEHTAPHBIX (YHKIHMH, yMEHHE
UCTIOJIb30BaTh MPOU3BOIHYIO ISl UCCIIEOBAHUS (PYHKIUH, HAXOIUTh
HauOONbIINE U HAaMMEHbBIINE 3HAaYeHUS (QYHKIUH; CTPOUTH Ipaduku
MHOTOWJIEHOB C HCIOJb30BAHMEM ammapaTa MaTeMaTHYeCKOTo
aHaJKM3a; NPUMEHSATh NPOM3BOAHYIO IS HAXOXKACHHS HAHMIIYYIIEero
pelieHus B IPUKJIAJHBIX, B TOM YHCIIE CONUATBHO-YKOHOMUYECKUX U
¢u3nyeckux 3ajadax, HAXOMUTh IUIONIATM W OO0BEMBI ¢GUry C
MOMOIIBI0 HMHTETpayia; NPUBOAUTH TPUMEPHI MATEMaTHYECKOTO
MOJICTTMPOBAHHS C TOMOIIBIO T PepeHIINATBHBIX YPaBHEHUI

YMenue onepupoBarh MNOHATUAMH: Tpaduk (GyHKIUH, 0OpaTHas
byHKIMsA, KoMIo3uLMs GYHKIUH, TuHeHHas QyHKIUS, KBaApaTHUHas
¢yHKIMs,  panuoHanbHas ~— (QYHKOWSA,  CTENeHHas  (QyHKus,
TPUTOHOMETpHUECKHE (YHKIHUU, OOpaTHbIE TPUTOHOMETPUUECKHE
¢yHKIMHM, TOKa3aTenbHass W Jorapupmuueckas (QYHKIHH; yMEHHE
CTPOUTH TpaduKu U3yYEHHBIX (YHKIIMI, BBIIIOJHATH IPEOOPa30BAHU
rpadukoB  (YHKIUH, UCHOJIB30BaTh TpapuKd JUIS  U3YYCHUS
HPOIIECCOB U 3aBUCUMOCTEH, IPU PELICHUHU 3a7a4 U3 IpYTUX Y4eOHbIX
OpeIMETOB W 33Jay M3 peaJbHON JKU3HHU; BbIpaxarb (GopMyliaMu
3aBUCUMOCTM MEXKIYy BEJIMYMHAMM, HCIOJb30BaTh CBOWCTBA W
rpaduku GyHKIUN 1 pelieHrs YpaBHEHMH, HEPaBEHCTB U 3aJad C
napameTpamu; u300paxkaTb Ha KOOPJUHATHON MJIOCKOCTH MHOKECTBA
pELICHUI YpaBHEHU, HEPABEHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIC 3a/1a4M PAa3HBIX THIIOB (B TOM YHCIIE Ha
HPOLIEHTHI, TOJU U YaCTH, Ha IBUKEHUE, pabOTy, CTOUMOCTb TOBapOB
U YCIyI, HaJOTH, 33Ja4yd M3 O0O0JIaCTH YIpaBIEHUS JUYHBIMU H
CeMeWHBIMH (DMHAHCAMH); COCTABJISATH BBIPAKCHHS, YpaBHEHHS,
HEpPaBEHCTBA M HX CHUCTEMBbI II0 YCIOBHIO 3aJa4M, MCCIECI0BATh
MOJIyYEHHOE pellleHHe U OLEHUBATh MPABJIONOA00HOCTb PE3yIbTATOB;
YMEHUE MOJEINPOBATh PEANBHBIE CUTYallUH Ha SI3bIKE MATEMAaTHKH;
COCTaBJIATh BBIPAKCHMsI, YPABHEHMsI, HEPABEHCTBA U UX CUCTEMBI I10
YCIOBUIO  3aJa4d, HCCIENOBaThb  IOCTPOEHHBIE  MOJEIH  C
UCIIOJIb30BAaHUEM amnmapara anreOpsl, HUHTEPIPETUPOBATH
MTOJIYYEHHBIN pe3ysIbTaT

YMeHre omnepupoBaTh TMOHATHUAMH. CpefHee apudmeTHdeckoe,
MeraHa, Hauboblllee U HauMEeHbIIIee 3HAUCHUS, pa3Max, IUCIIePCHs,
CTaHJAPTHOE OTKJIOHEHHE YHCJIOBOTO HAa0Opa; YMEHHE HW3BJIEKATh,
HMHTEPIPETHPOBATh WH(OPMAIINIO, TIPEJCTABICHHYIO B TabIUIax, Ha
auarpaMmax, Tpadukax, OTpPa)Xarolulyld CBOKMCTBAa  peaJbHBIX
MPOIECCOB M SBIICHUH, TPEACTABISATh HH(DOPMAIMIO C TMOMOIIBIO
TaOJIMIl U JUarpaMm; HCCIEOBaTh CTaTUCTHUECKHUE JTaHHBIE, B TOM
qpclie ¢ TPUMEHEHUEM TIpauuecKux METOJOB M JIIEKTPOHHBIX
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CPEACTB; TpaUUEecCKd HCCIEI0BaTh COBMECTHBbIC HAOJIOJNEHUS C
IIOMOIIBIO AMarpaMM PacCEUBaHUs U JIMHEHHOU PErpeECCU

YMeHue onepupoBaTh NOHATUSAMHU. CIYYaWHBIM ONBIT U CIIy4ailHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOI'O COOBITHS; YMEHHME BBIYHCIATH
BEPOSITHOCTH C HMCIIOJIb30BAaHUEM I'pa)UueCKUX METOAOB; MPUMEHSTH
(bopMyIIbl CIOXKEHHUS U YMHOXKEHUS BEpOATHOCTEH, (hOpMyJTy MOJIHOM
BEpOATHOCTH, Qopmyny bepHymin, koMOuHaTopHble (AKTBl U
(GopMyIIbl, OLIEHUBATb BEPOSTHOCTH pEAbHBIX COOBITHH; yMeHHE
OIIEpUPOBATh IMOHATUAMM. CIIly4daliHas BEIMYMHA, paCIpPEACIICHHUE
BEPOATHOCTEH,  MaTEMaTHUYECKOE  OXHUJAaHWE, JHUCIEpCUs H
CTaHJAPTHOE  OTKJIOHEHHME CIy4yailHOH  BENMYUHBI,  (DYHKIUH
pacrpeelleHuss U IUIOTHOCTH PaBHOMEPHOIO, II0Ka3aTeIbHOIO M
HOPMAJIBHOI'O  pAacCHpeesICHU; YMEHHME HCIOJIb30BaTh CBOMCTBA
W3YYEHHBIX pPaclpelesIeHui s peleHMs 3anad, 3HAaKOMCTBO C
NOHATUSAMH. 3aKOH  OOJBIIMX YHCEN, METOAbl  BBIOOPOYHBIX
UCCJICIOBAaHUM; yMEHHME NPUBOAUTH IIPUMEPHI IPOSBICHHS 3aKOHA
0OJBIINX YHMCEN B IMPUPOJHBIX U OOILECTBEHHBIX SBJICHUSX; YMEHUE
OIEpUpPOBaTh  MOHATHSAMM. COYETAHHE, IIEPECTAHOBKA, YHCIIO
COYETaHUH, YHCIO NEepecTaHoBOK, OuHoM HblOTOHA, yMeHHe
NPUMEHSATh KOMOWHATOpHBIE ()AKThl M PACCYKICHHS ISl PEIICHUS
3a7lay; OLCHMBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; COCTaBIATh
BEPOSITHOCTHYIO  MOJEIb W  HUHTEPHPETUPOBATH  IMOJYyYECHHBIN
pe3yJibTaT

10

YMeHue onepupoBaTh IOHATHAMM: TOYKA, IpsMas, IUIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJA, IJIOCKUH yrou,
JIBYTPaHHBIN yroJl, TPEXIPAHHBIM YToJI, CKpELIMBAIOUIUECS NPSMBIE,
NapajuleIbHOCTh M MEPHEHAMKYIIPHOCTh MHPSIMBIX M IUIOCKOCTEH,
yroJl MEXKIy NPSAMBIMH, Yroid MEXIy NPSAMON M IINIOCKOCTBIO, YTOJI
MEXJAy IUIOCKOCTSIMM, pAcCTOSHHE OT TOYKM JO IUIOCKOCTH,
paccTosiHuE MEXAy NPSIMBIMH, PACCTOSHUE MEXIY IUIOCKOCTSAMH;
YMEHHME HCIOJb30BaTh IPH PEIICHUU 3a/1ad H3y4deHHble (AKTBl U
TEOpEeMbl IUIAHUMETPHM; YMEHHME OLIEHMBATh pa3Mepbl OOBEKTOB
OKpYXaloIIero Mupa; CTPOUTh MaTEMATUYECKUE MOJIENIN C TOMOIIBIO
FEOMETPUYECKUX IOHATUN W BEJIWYWH, PELIaTh CBA3aHHBIE C HUMU
PAKTHYECKHE 3a]1a4U

YMeHue omnepupoBaTh MOHATUSAMU: IUIOMIAb (QUTYPBl, O0BEM
¢urypel, MHOTOTpaHHMK, IPAaBUIbHBIH MHOTOTPAaHHUK, CEYEHHUE
MHOTOTpaHHMKa, Ky0, Mapajjiesenumnes], npusMa, nupamuaa, Gurypa
U TOBEPXHOCTh BpallleHUs, LMIMHIpP, KOHYC, Iap, cdepa, MIomaib
cdepsl, IIOMA[L TMOBEPXHOCTH MNHUPAMHUAbI, MPHU3MBbI, KOHYCa,
IMHApa, O00BbEM Ky0a, NPSMOYTOJIBHOTO Mapajliesienunena,
NMpaMuIbl, MPU3MBI, [WIAHIpPA, KOHyCa, Iapa, pa3BEPTKa
IIOBEPXHOCTH, CEYECHUS KOHYCAa U LIWJIMHJPA, [1apaJule]IbHbIE OCU WU
OCHOBaHHWIO, CEYEeHHE IIapa, IIJIOCKOCTh, Kacarouasicsi cdepsl,
LUIUHAPA, KOHYCAa; YMEHHE CTPOUTb CEYCHHE MHOIOIPaHHUKA,
n300paxkaTh MHOTOTPaHHUKH, (UTYPBI U IOBEPXHOCTHU BpAIIEHHMS, UX
CEYCHHS, B TOM YHUCJIE C IIOMOLIBIO JJIEKTPOHHBIX CPEICTB; YMEHUE
INPUMEHATh CBOMCTBA TIE€OMETPUYECKHX (QUIYp, CaMOCTOATEIBHO
dopMyIHMpOBaTh OIpENeNIeHUs] H3y4aeMbIX (GUryp, BBLABHraTh
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11

TUMOTE3bl O CBOMCTBaX W MPHU3HAKAX TEOMETPUUYECKUX (uUryp,
00OCHOBBIBaTh ~ WJIM  ONpOBEpraTb MX; yMEHHE IPOBOAUTH
Kkinaccupukanuioo ¢GuUryp mo pasiuyHbIM IMPU3HAKAM, BBIIOJIHATD
HE0O0XO0JUMbIE JOTIOJIHUTENbHBIE TIOCTPOEHUS

YMeHue onepupoBaTh MOHSATHSAMHU. JBIKEHHE B IIPOCTPAHCTBE,
NapajulebHBId  TEPEHOC, CHMMETpHS Ha IUIOCKOCTH U B
OPOCTPAHCTBE, IOBOPOT, NpeoOpa3oBaHUe NOAO0Ms, TOHAOOHbIE
(Gurypsl; yMeHHe pacrio3HaBaTh PaBHbIC W MOA00HBIE GUTYDEI, B TOM
YuCclie B NPUPOJE, HCKYCCTBE, AapXUTEKType; HCIOJb30BaTh
rE€OMETPUYECKUE OTHOIICHUS MpU pEIIeHWH 3a7ad;, HaXOIUTh
reOMETPUYCCKUE BEIUYMHBI (JUIMHA, YTOJI, IUIOMma]b, O0BEM) mpu
peUIeHUH 337a4 M3 APYrHX y4eOHBIX INPEIMETOB M U3 PpeajbHOM
KM3HU; YMCHHE BBIYMCIIATH TICOMETPUYECCKUE BEIMYHMHBI (JUIMHA,
yroyi, IUiomans, o0bEM, IUIOMAAb I[OBEPXHOCTH), HCIIOIb3Ys
U3y4YCHHBIC (POPMYJIBI U METO/IbI, B TOM YHCJIC: IUIOLIA]Ib TOBEPXHOCTH
NUPaMUIbl, TPU3MBI, KOHYCa, LWIMHApA, IUIOMmanb chepsl, 00bEM
Ky0a, NPSMOYTrOJBHOTO MapajUICNCIHIed, MUPAMUIbI, TPU3MBI,
IWJIMH/PA, KOHYCa, IIapa, YMEHHE HAXOJUTh OTHOIICHHE OOBEMOB
noJOOHBIX puUryp

12

YMeHHe OonepupoBaTh  MOHATHSAMH: TMPSMOYrojbHas — CHCTEMA
KOOpJAuHAaT, BCKTOpP, KOOPAWMHATBI TOYKH, KOOpPAWHATBI BCKTOPAQ,
CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa HAa YHCIO, Pa3JIOKEHHUE
BEKTOpa 1O 0a3ucy, CKaIIpHOE MPOM3BEACHHE, BEKTOPHOE
NPOU3BEJCHNE, YroJl MEXAy BEKTOpaMH; YMCHHE HCIIOJIb30BaTh
BeKTOpHBIﬁ u KOOp)II/IHaTHBIﬁ MCTOJ MJIA PCIICHUSA TCOMCTPUUICCKUX
3a7a4 v 3a/1a4 JPYTruX y4eOHbIX IPEIMETOB

13

YMmeHue BbBIOMpaTh MOAXOJAIIMN METOJ JJsl pelleHHus 3aJauu,
IIOHUMAaHHE 3HAYMMOCTH MaTEMaTUKM B HW3YYEHUU MPUPOIHBIX H
OOIIECTBEHHBIX IPOLECCOB M SIBICHUH; YMEHHE paclo3HaBaTh
IIPOSIBIICHUE 3aKOHOB MAaTEMAaTUKH B MCKYCCTBE, YMEHHE IPUBOJIUTH
[IpUMEPBl MATEMAaTUYECKUX OTKPBITUNA POCCUUCKOW U MHUPOBOU
MaTE€MaTU4eCKON HayKu

HEPEYEHD SJIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA

EI'S 10 MATEMATUKE
Ko IIpoBepsieMblii 3JIEMEHT COAEPKAHUA

1 Yucna ¥ BBIYUCIIEHUS

11 Hatypanbnble 1 nensle yncina. [Ipu3Haky 1eIMMOCTH LENBIX YUCET

12 Panmonanehpie yucna. OOBIKHOBEHHBIE U JAECSITUYHBIE JApOOU, TNPOILEHTHI,
' 0eCKOHEeUHbIE MIEPUOUUECKUE IPOOH

13 Apudmernueckuit KOpEHb HaTypaJbHON CTEIIECHHU. HenictBus c
' apu(MeTHYeCKUMHU KOPHIMH HaTypaJIbHOM CTETeHH

14 Crenenp ¢ nenblM mokaszateneMm. CTeneHb C palMOHAIBHBIM ITOKA3aTEJIEM.
' CBoiicTBa CTENEHU

1.5 CuHyc, KOCMHYC M TAaHT€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
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APKTAHI'CHC YUCJIOBOI'O apryMmCcHTa

1.6 Jlorapudwm yucna. [lecaTuunbie 1 HATypaJIbHBIC JOTapUPMBbI
JlelicTBUTENbHBIE YKCTa. ApU(METHYECKHE ONEepalil C JICHCTBUTEIBHBIMU
1.7 yucnaMu. [lpuOmxk€HHble BBIYMCICHUS, NpPaBHJIA OKPYIJVICHUS, NPUKUAKA U
OLIEHKA PE3YJIbTaTa BIYUCICHHUI
1.8 [IpeoOpa3oBanme BEIpaKEHUI
1.9 KomiuiekcHble uncia
2 YpaBHEHMsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHANIEHBIE YPAaBHEHUS
2.2 WppanmoHanbHble ypaBHEHUS
2.3 TpuronomeTpuueckne ypaBHEHHS
2.4 [TokazarenpHbIe U JIoTapuMUUYECKIE YPABHEHUS
2.5 Lenbie 1 1poOHO-palIMOHATIBLHBIC HEPABEHCTBA
2.6 HppanmonanbHble HEPAaBEHCTBA
2.7 [TokazarenpHble U IorapudMUIecKe HEpaBEHCTBA
2.8 Tpuronomerpruyeckue HepaBeHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C IApaMETPaMu
2.11 Matpuliia cucTembl JIMHEWHBIX ypaBHeHUN. OnpeesnTenb MaTpHULbl
3 OyHKIUHN U TpaduKu
31 @Oynkius, crnocoOs! 3ananus ¢pynkuuu. ['papuk ¢ynkumu. Bzanmuao oOpatHbie
¢ynkuuu. YétHele u HeuéTHble QyHKUMU. [lepuoanueckue GyHKINH
Ob6nacTe ompeneneHUuss U MHOXKECTBO 3HaueHMW (yHkumu. Hynu ¢yHkuumm.
39 [IpoMexxyTKH 3HAKONOCTOSHCTBA. IIpOMEXYyTKM MOHOTOHHOCTH (DYyHKIIHH.
MaxkcuMyMbl 1 MHUHUMYMBI (QyHKIWH. HamOombliee W HaMMEHbIIee 3HAYCHHE
(GYHKLIMU Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HAaTypalbHbIM M LIeJbIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpapuKu
3.5 [TokazarenbHas u Jorapudmuueckast GyHKIHUH, X CBOIMCTBA U rpadpuku
36 Touku paspeiBa. AcuMnToThl TpadukoB ¢yHkuuid. CBolicTBa (YHKIIHIM,
HENpEepPhIBHBIX HA OTPE3Ke
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHKs TOCIIEI0BATEIbHOCTEN
38 Apudmerndeckass W TeoMmerpuyeckas mporpeccun. DopMmyna  CIO0XKHBIX
MIPOIICHTOB
4 Hauana MmaTemMaTH4eckoro anaiamusa
4.1 ITpousBoanas ¢pyHkuuu. [Ipon3BogHbIE FMeMEHTAPHBIX (PYHKITHI
[IpuMeHeHne TNPOU3BOAHON K HCCIIEOBAaHUIO (DYHKIMH Ha MOHOTOHHOCTH WU
4.2 skcTpeMyMbl. HaxoxaeHrne HanOosblIero ¥ HauMEHbUIETo 3HaueHus (QyHKIUU
Ha OTpe3Ke
4.3 ITepBooOpasnas. MHTerpan
5 MHo’kecTBa U JIOTUKa
5.1 MHOK€eCTBO, ONepaly HaJl MHOKecTBaMHU. J{lnarpamMmmel Diinepa — Benna
5.2 Jloruka
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BepOHTHOCTB N CTaTUCTHUKA

6.1 OnucarenpHasi CTAaTUCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B TPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpPAIICHUS
7.5 KoopauHatel 1 BEKTOPBI
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