INOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydeOHOrO Kypca «I'eomeTpus» 0a30BOro YpOBHS st
obygarormuxcst 10 —11 xmaccoB paspaborana Ha ocHOBe DenepalbHOTO
TOCyIapCTBEHHOT'O 00pa30BaTEeILHOTO CTaHAApTa CPEAHETO O0IIeTo 00pa30BaHuUs,
¢ yu€TOM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TPEABIBISIEMBIX K
MaTEeMaTHYeCKOMY OOpa30BaHUIO, ¥ TPAAHWIMN POCCHICKOTO 0O0pa30BaHUA.
Peanu3arus mporpaMmbl 00ecIieYMBaET OBJIAJICHUE KITIOYEBBIMH KOMITCTECHITUSIMU,
COCTABJISIIONUMH OCHOBY VIS CaMOPAa3BUTHS M HENPEPHIBHOTO OOpa30BaHUA,
IIEJTIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO W II03HABATEILHOTO Pa3BUTHSA
JUYHOCTH 00YJarOIINXCSI.

HEJIM U3BYYEHUS YYEBHOI'O KYPCA

Baxxnoctb - yueOHOro Kypca TeOMETpMHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBanusi O0YCIIOBIIEHa TMPAKTHUYECKOW 3HAYMMOCTHIO METANPEAMETHBIX U
IPEIMETHBIX PE3YAbTATOB OOYYEHHS TE€OMETPUU B HANPABICHUU JMYHOCTHOTO
pa3BuTHs 00y4aromuxcsi, (OpMHpPOBaHUS (PYHKUIMOHAIBHON MaTeMaTH4eCKOil
IPaMOTHOCTH, U3yYEHUS APYruX Y4eOHBIX AUCUUIUIMH. PazBuTue y o0ydaromumxcs
NPaBUJIBHBIX TPEJCTABICHUI O CYIIHOCTH W IMPOUCXOXKICHHH T'€OMETPHUYCCKUX
a0CTpakuuid, COOTHOIIEHUHM PEATBHOTO M HIEATBHOT0, XapaKTepe OTPaKEHUS
MaTeMaTH4eCKO HayKOM SBIEHHM ¥ TPOLECCOB pEATbHOIO0 MHpa, MECTE
reOMETPHH B CUCTEME HayK M POJIM MAaTeMaTUYECKOI0 MOJICIMPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yUYaIIUXCs, a TaKXKe KadeCTB MBIIUICHHS, HEOOXOAMMBIX Ui aJanTalnid B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBiseTcss OOHUM M3 0a30BBIX IMPEIMETOB HAa YPOBHE CPEIHErO
oOmero o0pa3oBaHus, TaK Kak OO0ECIEYMBAET BO3MOXKHOCTh HM3y4YeHHUS Kak
JTVICIUTUTHH €CTeCTBEHHO-HAYYHOUW HANIPABICHHOCTH, TaK M TyMaHHUTAPHOM.

Jlormueckoe MbIIuIeHUE, (HopMUpyeMOe TpU H3yYeHHH OOyYaIOIIMMHUCS
HOHSATUIHBIX OCHOB T€OMETPHUHU U MIOCTPOCHUH IIETIOUKH JIOTHYECKUX YTBEPIKIACHHIA
B XOJl¢ peIIeHUs] T'e€OMETPUYECKUX 3a]ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA IMPH PEHICHUH 3a/lad eCTECTBEHHO-
HAYYHOT'O IMKJIA, B YACTHOCTHU U3 Kypca (PHU3HKH.

YMeHHne OpueHTHPOBATHCS B NMPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX OOJIACTSAX MAEATENBHOCTU uenoBeka. OpHeHTalMs 4eJoBeKa BO BPEMEHHU U
IPOCTPAaHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIHaIbHOro ObITHA, (Qopma
OTPaKEHUSI OKPYXKAIOIIEr0 MHpPA, YCIOBHE YCIENIHOTO TO3HAHUS M aKTUBHOTO
npeoOpazoBaHus  AeWcTBUTENbHOCTUH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpasamu OOBEOUHSET pa3Hble BUABI Y4EOHOH M TPYJOBOH JEATENHLHOCTH,



SBJIETCSI OJHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YEeCTB, MOATOMY AaKTyaJlbHA
3amaya (QopMUpOBaHUS Yy OOYYAIOLIUMXCS MPOCTPAHCTBEHHOIO MBIIIJICHUSI Kak
Pa3HOBUIHOCTH OOpa3HOTO MBIIUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOTOTOBKE K MPAKTUYECKOU JAEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHmsi mporpaMMbl ydeOHOTo Kypca «l'eomeTpusi» Ha 06a3oBOM
ypoBHE O0OyueHHss — o001meo0pa3oBaTeibHOE U OOIICKYJIbTYPHOE pa3BUTHE
oOyyarouuxcsi  yepe3  oOecreyeHWE  BO3MOXXHOCTH  NPUOOpETeHHs U
WCMOJIb30BaHUS CHUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JICWCTBUM,
crienu(UIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOJAOHKEHUS 00pa3oBaHuUs
10 CMEIHATBHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM HCTIOJIB30BAHIEM TEOMETPHH.

[Iporpamma no reomerpuu Ha 0a30BOM yYpOBHE IMpeAHAa3HAYEHA JUJIs
00yyJaromxcsi Cpe/lHel MIKOJIbl, HE UCIBITHIBABUINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YPOBHE OCHOBHOTO 001Iero obpazoBaHus. Takum 00pa3om, oOydaromuecs: Ha
0a30BOM YPOBHE JTOJDKHBI OCBOMTH OOIHME MAaTEMAaTUYECKHUE YMEHHS, CBSI3aHHBIC
co crneuupuKod TeoOMETpUM U HEOOXOJIMMbIE JJIS >KU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3Toro, oHU MMEIOT BO3MOXHOCTh M3YYHTh T'€OMETpHUIO Ooliee
ri1yOOKO, €clii B JlajbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B TI€OMETPUYECKHX
3HAHMX B MPOPECCUOHATHHON e TETHHOCTH.

JlocTikeHne 1eM  OCBOGHHS TPOrpaMMbl 00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMX  3ajay. - [IpuopUTEeTHBIMU  3ajJadaMud  OCBOEHHSI  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBIsItOTCS:

e (opmMupoBaHME mTpEACTABIEHHUS O TEOMETPUM KaK 4YacTH MHUPOBOU

KyJbTYPBI © OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHMEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TelaxX BpalieHUs
KaK 0 BaXHEHUIIMX MAaTeMaTHYECKUX MOJENSIX, MO3BOJIAIONIMX OMUCHIBAThH
U U3y4aTh pa3HbI€ SABJICHUS OKPYKAIOUIEr0 MUPA;

e (opmMupoBaHMe yMEHHs pacro3HaBaTh Ha YEepTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHHUKH U TEJIa BPAIICHUS;

e OBJAJCHUE METOAAMH PEIICHMS 3a/1ay HAa TOCTPOEHUS HA U300paKEHUAX
IIPOCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH IOHSTHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pENICHUS  OCHOBHBIX  THIIOB ~ 3aJ1ad;
dbopMHpOBaHHE yMEHHUS MPOBOJUTH  HECIOXHbIE JOKa3aTeJbHbIE
pacCyXJIeHUsT B XOJIe PEIICHUS CTEPEOMETPUYECKUX 3aJady U 3ajad C
MPAKTUYECKUM COJEPKAHUEM;

e pa3BUTHE  UWHTEIUIGKTyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJarormuxcsi, TO3HABATEIBLHON  AKTUBHOCTH, HCCIIEOBATEIHCKUX
yYMEHUM, KpUTUYHOCTU MBIIIICHHUS;



e (opmupoBaHUE (YHKIIMOHAJIBbHOU I'PaMOTHOCTH, peeBaHTHOM
F€OMETPUU: yMEHUE DPACIO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEANBHBIX KU3HEHHBIX
CUTyallUsiX U TMPH U3YYEHUU JPYTUX YYEOHBIX MPEAMETOB, MPOSIBICHUS
3aBHCHUMOCTEM U 3aKOHOMEpHOCTEH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUUECKUE MOJIEIIHN, IPUMEHATh OCBOCHHBIN
Tr€OMETPUYECKUN aIIapar Juisl PELICHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLIEHUBATH ITOJyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBIISIETCSl BKJIIOYEHHE B KYypC
CTEpEOMETPUM B Hayajle €ro H3y4eHus 3ajJad, pelaeMblX Ha YPOBHE
UHTYWTUBHOTO MTO3HAHUS, U ONpeAEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Haj
HUMH, HYTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOIO U IMPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIHUPYET MPOTEKAaHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JAJbHEUIIEMY U3YyYECHUIO NPEIMETA.

[TpennoureHue oTAAETCA HAMISIIHO-KOHCTPYKTUBHOMY METO/ly O0Y4YEeHMsI, TO
€CThb TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh IIPEIMETHO-
IIPAKTUYECKON JAEATENBHOCTU. Pa3BUTHME NPOCTPAaHCTBEHHBIX IPEACTABICHUMN Y
ydaluxcsi B Kypce CTEPEOMETPUM IPOBOAUTCA 3a CUET peuieHus 3aJad Ha
CO3JaHME  TMPOCTPAHCTBEHHBIX  00pa3oB W  3aJady Ha  ONEPUPOBAHHE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3za MPOBOAMTCS C ONOpPOM Ha
HarjsgHOCTh, a OIEpUpOBaHHE OOpPa3oM — B YCIOBUSAX OTBJICYEHMS] OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €70 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE cozepxaTenbHble THHUM Kypca «['eomerpum» B 10—11 knaccax:
«MHuororpasHukn», «lIpsiMbIe U INIOCKOCTH B IIPOCTPAHCTBE», «Tena BpameHus»,
«BexTopsl ¥ KOOpAMHATHI B IIPOCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacmpenensaercs He TOJIBKO II0 COJEpKAaTENIbHBIM JIMHUSAM, HO U IIO TOAaM
00y4eHust Ha YPOBHE CPEIHETO 00IIEeTr0 00pa3oBaHusL.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsI paboyeil nporpaMmbl, pacHpeneia€éHHbIM IO rojaM oOydeHus,
CTPYKTYpUpPOBaHO TakuM o00pa3oM, 4TOObl OBJAJAECHHE TEOMETPUUYECKUMHU
NOHATUSAMHU U HaBBIKAMHU OCYLIECTBIISJIOCH ITOCIEA0BATENBHO U IIOCTYIIATEIBHO, C
COOJII0ZICHHEM NPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIQUANCH B
OOLIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUN OOydYaromUXCs, pacuupss u
yriayousist e€, o0pa3ysi IpOYHblE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzydenue reometpumn otBoAuTCs 2 yaca B Henento B 10 knacce u 1 yac B
Hezeno B 11 kmacce, Bcero 3a nBa roga ooydenus - 102 yueOHbIX daca.



COJEPKXAHUE YYEBHOTI' O KYPCA
10 KITIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CcTepeoMeTpur. Touka, TmpsAMas, IUIOCKOCTb,
npoctpancTBO. I[loHsiTHE 00 aKCMOMAaTH4YECKOM TOCTPOEHUH CTEPEOMETPUU:
aAKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMHOE pacnosoxeHue MpsMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
HapaJuielbHble W CKpeluBamoIuecs npsMble. llapamnensHOCTs HpsAMBIX H
IIJOCKOCTEW B NPOCTPAHCTBE: MApPAJUICIBHBIE MNPSIMBIE B  IIPOCTPAHCTBE;
NAapaUIENIBHOCTh TPEX MPAMBIX; NAPAIIEIBHOCTD NMPAMOW M IUIOCKOCTH. YTUIBI C
COHANPABJICHHBIMA CTOPOHAaMH; YIOJ MEXAYy IpsMBIMH B IIPOCTPAHCTBE.
[TapayiepHOCTH  INIOCKOCTEMN: napaJiebHble  INIOCKOCTH; CBOMCTBA
napajuleNbHBIX - IuIocKkocTed. Ilpocreiiiine mnpoCTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETPa3p, KyO, napajuiesenumes; NocCTpOeHUe CeYeHUH.

[leprieHIUKYJISPHOCTD NPSIMOM M IUIOCKOCTH: NEPIIEHIANKYJIAPHBIE MPSMBIE B
IIPOCTPAHCTBE, MpsAMBIE [apauleIbHbIE W NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH,
IPU3HAK NEPHECHAMKYJSIPHOCTH NPSIMOM M IUIOCKOCTH, TeopemMa O MNpsIMOU
NEPIEHINKYJIAPHOU TUIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YIOJI MEXAY NPSIMOM H
IJIOCKOCTBIO;  ABYTPAaHHBIM  yroOJl, JIMHEHMHBIM YroJ JBYIPaHHOIO  yIJIa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHAE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MNOpsAMOM 10  IUIOCKOCTH, — MHpOEKuMss  (GUrypsl Ha  IIOCKOCTb.
[lepneHAUKYIAPHOCTD  IUIOCKOCTEW: MPU3HAK  IEPHEHAMKYJIAPHOCTH  ABYX
IJI0CKOCTEN. Teopema o TpEX NEPHEHIUKYIISIPaXx.

MHororpaHHuKHu

[IoHsiTHE MHOTOIPaHHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAaHHMKA, BBIITYKJIBIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOrorpasHuka. [Ipusma: n-yronpHas
pyU3Ma; TPaHU U OCHOBAHUS NMPU3MBI; IpsiMasi U HAKJIOHHAs MPU3Mbl; OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPAMOYTOJIbHBIN
napajuiesienunes; U ero cpoucrsa. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibpl; OOKOBAs ¥ MOJIHAs IOBEPXHOCTh MUPAMU/IbL; IPaBUIIbHAS U
yCedu€HHas INHUpaMuJa. OJEMEHTbl NIpU3Mbl M nupamuzasl. lIpaBunbHbIC
MHOTI'OTPAHHMKU: IOHATHE NPABUIBHOIO MHOTOIPDAHHUKA; NPAaBUJIbHAS IPU3MA U
IIpaBWIbHAs IMPAMHIA; NPABUJIbHAs TPEYroJibHAs MNHpPaMuAa W IPABUIbHBINA
TeTpadap; KkyO. IlpeacrtaBieHne o mpaBUIBHBIX MHOTOTPAaHHUKAX: OKTAadIp,
nonaexadap u ukocasap. CeueHus NpuU3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NIPOCTPAHCTBE: CHUMMETPHUsSI OTHOCHTEIBHO TOYKH, IPSMOM,
IUIOCKOCTH.  OJJEMEHThl CUMMETPUM B NHUPAMHAAX, MapajuieJenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Bbluucienue »37eMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHal M, YrJibl.
[Tnomans OOKOBOM MOBEPXHOCTH MW TIOJTHOM MOBEPXHOCTH MPSMON IPU3MBI,
IJIOLIAJh OCHOBAaHMM, TeopemMa O OOKOBOW IMOBEPXHOCTU MPSIMOM MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TOBEPXHOCTH MPABUIBLHON MHUPAMUIBI,
TeopemMa O IUIom@aAu yced€éHHoW mmpamunbl. [loHsitue 00 00béMe. OOBEM
MAPAMHU/JIbI, TPU3MBL.

[TonoGubpie Tena B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIONIAAsIMU
OBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

11 KITACC

Tena Bpamenust

Humuuaapuueckast MOBEPXHOCT, oOpasyrolue HUIMHAPUYECKON
MOBEPXHOCTH, ~OCh IWIMHJIPUYECKON MoBepxHOCTH. [lunauHap: ocHOBaHMS U
OOKOBasi TMOBEPXHOCTb, OOpa3yroliass U OCh; IUIOMIA[Ab OOKOBOM U MOJHON
MOBEPXHOCTH.

Konunueckasi TOBEpXHOCTh, 00pa3yromue KOHUYECKON MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM MmoBepxHocTU. KoHyC: OCHOBaHME U BeplInHa, 00pa3yroias
U OChb, IUIOMaJb OOKOBOW W TOJHOH TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3syroire 1 BRICOTa; OCHOBAHUS U OOKOBAst TOBEPXHOCTb.

Chepa u map: 1meHTp, paauyc, TUAMETP; IUIOMIAIb MOBEPXHOCTU C(]ephl.
B3anMHoe pacmnonoxkenue chepsl U MIIOCKOCTH; KacaTelnbHas TUIOCKOCTh K cdepe;
I011aab chepsl.

N300paxkeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka UIMH]Ipa U KOHYCA.

KoMmOuHanun Tem BpamieHWss W MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
omMCaHHBIM OKo0JIO cdephl; chepa, BHHCaHHAsS B MHOTOTPAHHHUK, WU TEJO
BpaIlCHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJILHOTO Tapajiesienunena M ciaeAcTBus u3 He€. O0bEM UUIUHIpA,
koHyca. O0BEM 1mapa u miomasas chepsl.

[TomoGueie Tenma B mpocTtpancTBe. COOTHOMIEHUS MEXAY — TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

Ceuenus mwinHapa (TapaJIebHO M TEPHEHAMKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEYCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bekrop Ha miiockocTu u B npoctpancTBe. ClI0KeHNE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBuiio mapamnenenunena. Pemienwe 3amay, CBSI3aHHBIX €
IIPUMEHEHUEM IIpaBWJI JACUCTBMM C Bekropamu. IIpsaMoyronmeHas cucrema



KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. Ilpocteifmme 3amaum B
KOOpJIMHATax. YToa Mexay BekTopamu. CKalasipHOE MNPOU3BENIEHUE BEKTOPOB.
Briuucienue yrioB Mexay MPSMBIMU U MJIOCKOCTSIMU. KOOp/IMHATHO-BEKTOPHBIN
METOJ] TP PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOEHMSI MpOrpaMMbl y4eOHOro mpeaMera
«MareMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocMTanue:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIUN O00YUYAOIIETOCS] KaK aKTHUBHOTO
U OTBETCTBEHHOIO 4YJ€Ha POCCHUMCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
MpOLIeTyp TPaXKTAHCKOTO 0OmecTBa (BBIOOPHI, OMPOCHI W TIP.), yMEHUEM
B3aUMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTAMU B COOTBETCTBUM C HX
GYHKIHUSIMA ¥ HA3HAYEHUEM.

IlaTpuorn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPaXKIAHCKON UACHTUYHOCTH, YBAKEHUS K
MPOIIIOMY U HACTOSIIIEMY POCCUICKON MAaTEMATUKU, [IEHHOCTHBIM OTHOIIEHUEM K
JOCTHKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHXKEHUW B JIPYrMX HayKax, TEXHOJOTHUSX, cdepax
SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

OCO3HAHHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApOo/a;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO = CO3HAHUS, OSTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JTOCTUKEHUN HAyKHU U JEATEIIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTHYeCKOEe BOCIIUTAHNE:

ACTETUYECKUM OTHOIIEHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pELIEHNH, pacCCyXICHUN;
BOCIIPUUMYHMBOCTBHIO K MATEMAaTUYECKUM aCIlEKTaM Pa3jIMYHbIX BUJOB UCKYCCTBA.

PDusnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO yMEHHUS TPUMEHATh MaTEMATHYECKUE 3HAHUA B
WHTEpecax 3J0pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3/I0POBBIO (310pOBOE MHUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHI U

OT/IbIXa, peryisipHas busnueckas aKTUBHOCTb); busryecKoro
COBEpIIECHCTBOBAHUS, npu 3AHSATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
NEATEIIbHOCTHIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TpPYIy, OCO3HAHHUEM IICHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pazmuuHbiM  chepaM  npoecCHOHANBHON  JCATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUJIOKCHHSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymeid mnpodeccur U peanr3oBBIBATH COOCTBEHHBIC KWU3HCHHBIC TUIAHBI;



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHMYecKoMy oOOpa3oBaHHI0 U
caMO0OOpa30BaHNI0 HAa NPOTSIKEHUM BCEM JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH NTPAKTHYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIINTAHHUe:

c(OpPMUPOBAHHOCTBIO 3KOJOTUYECKOW KYyJIbTYphl, MOHUMAHUEM BIMSHUS
COLIMAJIBHO-D)KOHOMHUYECKUX ITPOLIECCOB Ha COCTOSIHME IPUPOAHOW M COLMAIBHOU
Cpelbl, OCO3HAHUEM TIJIOOAJBHOTO XapakTepa JKOJOTMYECKUX IpodieM;
OpUEHTAallME Ha NPUMEHEHUE MATEMAaTUUYECKUX 3HAHUU I pEIICHHs 337ad B
obnacTu OKpyXKawolled Ccpepl, IUJIAHUPOBAHUS TOCTYNIKOB W OLEHKA HX
BO3MOKHBIX ITOCIEACTBUN [JI1 OKPYKAIOIIEW CPEJIbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

Cc(OPMUPOBAHHOCTBI0 MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM M  OOLICCTBEHHOW MPaKTUKHA, [OHUMaHHEM
MaTeMaTHYeCKOM HayKH Kak cQepbl 4YeIOBEYECKON MAESITeNbHOCTH, ITAaloB €€
pa3BUTUSA W 3HAYMMOCTH JUIA Pa3BUTUS LUBHUIIM3ALMM; OBJIAJECHUEM S3BIKOM
MaTE€MaTUKM M MaTeMaTU4YECKOM KyJIbTYpOM KAaK CPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIISATh IIPOCKTHYHO M HCCIEHOBATENbCKYHO JESITEIBHOCTD
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4E€OHOTO TpeaMera
«MatemaTuka XapaKTepU3yOTCs OBJIaJICHUEM YHHUBEPCaJIbHBIMU
NO3HABAMENbHBIMU  OClCBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
oelcmeusiMuU, YHUBEPCANbHbIMU PecyNAMUBHBIMU OCUCBUIMU.

1)  Vuueepcanvnvie  no3nasamenwvHvle - Oelicmsus,  0becnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA — OKPYICAIOUie20  Mupa, — NpuMeHeHue  J102UYECKUX,
uccnedosamenbCKux onepayuil, ymeHut pabomams ¢ uHpopmayueii).

ba3oBble jlornyeckue 1eicTBus:

e BBIABIISATh U XapaKTEPHU30BATh CYIIECTBEHHbBIE MPU3HAKU MAaTEMaTUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH
ompeseNeHus] TMOHATHHA, YCTAaHABIMBATh CYIIECTBEHHBIA  MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHMUSA IJii OOOOIIEHHS W CpPAaBHEHUS, KPUTEPHUH
POBOAMMOIO aHAIIN3A;

e BOCIPUHUMATH, (OpMyIHpOBaTH U MNPeoOpPa3OBHIBATH  CYXKICHUS:
yTBEpIUTEIbHbIE W OTpULIATEIbHBIE, €AWHWYHBIC, YacTHbIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBS3U U
npoTuBopedrsi B (aKTax, JTAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;



npemjiaraTh ~ KpUTEpUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

e JieJaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUCHUH, yMO3aK/IIOUEHUH M0 aHAJIOTUH;

e TPOBOAMTH CaMOCTOSITENIHO JI0Ka3aTeNbCTBA MaTeMaTHUYECKUX
YTBEPKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIHUIO,
NPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJIBI

e BbIOMpaTh cmoco0 pemeHus y4eOHOM 3afaun (CpaBHHUBATH HECKOJBKO
BapHAHTOB pEUIeHMs, BHIOMpaTh HauboNee NOAXOAAIMUNA C y4ETOM
CaMOCTOSITEJIbHO BbIJIEJIEHHBIX KPUTEPHUEB).

ba3zoBLIe ucciienoBarenLCKHe 1eCTBUA:

e HUCIOJIB30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(dbopMyIupOBaTh BOIPOCH], (UKCHUPYIOLIUE MPOTUBOPEUUE, MPOOIEMY,
yCTaHaBJIMBaTh HCKOMOE€ W  JaHHOe, (QOopMUpOBaTh  THUIOTE3Y,
apryMeHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

e IPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAaHUE IO YCTAHOBIEHHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOIro
o0BbeKTa, SBJICHMS, MPOLECCa, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, IIPOLIECCAMU;

e CaMOCTOSITENILHO (HOPMYIUPOBATH 0OOOIIEHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
NPOBEAEHHOTO HAOMIONEHHUs, HCCIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJAOB M 0000IICHUI;

e TMPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE MpOIECcca, a TAaKKE BBIIBUTAThH
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIATH ACPUIUTH UHGOPMAINH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA
Ha BOIIPOC U JJIS PELICHUS 3aauu;

e BbIOMpaTh HH(OpPMALMIO U3  UCTOYHUKOB - PA3IUYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpPOBaTh MH(OPMALINIO, IPEACTABIATH €€ B pa3IMYHBIX (opMax,
WLTIOCTPUPOBATH rpapUuecKH;

e OIICHUBATH HaAEKHOCTD uHdopMaIuu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 00ecnedusarom

copMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh M (POPMYJIHMPOBATH CYXJIECHHS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3PEHHUSI B YCTHBIX U NUCBMEHHBIX TEKCTaX, 1aBaThb MOSICHEHUS IO
XOJly pelleHus 3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3yJIbTaT;

B X0JI¢ 00CY>KJIE€HUS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOM TEMBI,
npoOJIeMbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UEH, HAIlEJICHHbIE Ha TTOUCK
pELIEHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSAMH JpPYyrUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh Pa3Myle M CXOJCTBO MO3HIIMIA; B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHUS,;
OPEACTABIATh  pPE3yJbTaThbl  PELICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSITENIbHO  BhIOMpaTh  (popmar
BBICTYIUICHUS C YYETOM 3aJ1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPUHU.

CoTpyaHu4ecTBO:

3)

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH
WH/IMBHUAYaIbHON pabOThI MPY pPElIeHUH YUeOHBIX 3a/1a4; MPUHUMATH 11ETb
COBMECTHOM =~ J€SATENIbHOCTH, IUIAHUPOBATh OPTaHU3aAIUI0 COBMECTHOM
paboThI, paclpeaensaTh BUAbI paboT, TOTOBapUBAThCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboThl; 000011aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBEIX (popmax paboTsl (00CykaeHHS, 0OMEH MHECHUH,
«MO3TOBBIE IITYPMBD» <M HWHBIC); BBHIMOJIHATH CBOIO YacTh pabOThI H
KOOPAMHHUPOBATh CBOW JIGHCTBUS C JPYTMMH WIEHAMH KOMAaH]IBI;
OILICHMBATh KAa4eCTBO CBOEr0 BKJaJa B OOMIMI MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYACTHHUKAMH B3aUMO/ICHCTBUA.

Yuueepcanouvie  pecynamuenvie  Oeticmeus, obecneuusarom

Gdopmuposarue cmviCO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM pELICHUS 3a]1a4H, BRIOUPATh CIIOCO0 peleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uHbOpMaIUu.

CaMOKOHTPOJIb:

BJIAJ€Th HAaBBIKAMU TO3HABAaTEIbHOM pediekcur Kak OCO3HaHUS
COBEpLIAEMBIX JIEVCTBUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca |
pe3yabpTara peuieHrss MaTeMaTU4eCKOoM 3a/1auu;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUIEHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, JTAHHBIX, HAMICHHBIX ONTHOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIGHMBATh COOTBETCTBHE pE3YJbTaTa WEIH W YCJIOBHUSIM, OOBICHSTH
NPUYUHBI JTOCTUKEHUSI WM HEIOCTHKEHHS pPe3yJbTaTOB JESTEIbHOCTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INTPEAMETHBIE PE3YJ/IBTATDBI
10 KITIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IPAMAas, INIOCKOCTb.

[IpUMEHSTh aKCUOMBI CTEPEOMETPUM U CIEJACTBHUS W3 HUX MPU PEIICHUU
FEOMETPUYECKUX 3a/ay.

OnepupoBaTh NOHATUSIMU: MAPAICIBHOCTh ¥ MEPIEHIUKYISIPHOCTD MPAMBIX
U TJIOCKOCTEM.

KnaccuunupoBath B3aMMHOE pPACIOJIOKEHUE TMPSMBIX W TUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBath MOHATUSMU: JABYIPAHHBIM Yroy, rpaHd JBYTPAHHOIO YIJa,
pebpo ABYrpaHHOro yrja; JUHEWHBIM yroj ABYIPAHHOTO YyIJa; TpajycHas mepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATHSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIbINA
MHOT'OTPAaHHHUK, 3JIEMEHTHI MHOI'OTpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOIPaHHUKOB (TIUpamMuja; IpU3Ma,
NPSIMOYTOJIbHBIN TTapajuiesienumne], Kyo).

Knaccudpunuposathb MHOTOI'PaHHUKH, BBIOWpas OCHOBaHUS JUTSE
kinaccuukanuy  (BBITYKIbIE ¥ HEBBITYKJIbIE MHOTOTPAHHUKH, TIPABUIbHBIC
MHOTOTPAaHHUKU; MPSAMbIE U HAKJIOHHBIE IPU3MbI, TTApaJLICIICTIUIEIbI).

OnepupoBaTh NOHATUSIMU: CEKYIAS MJIOCKOCTh, CECUCHUE MHOTOIPAaHHHUKOB.

OOBSACHITH TPUHIUIIBI TTOCTPOCHUS CEUEHUM, UCTIONB3YsI METOJ CJIC/IOB.

CTpouTh CE€YEHHS] MHOTOTPAHHUKOB METOIAOM  CJIEIOB,  BBIMOJHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHUI
CBEpXY, COOKyY, CHHU3Y.

Pemrate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pa3liaM Uiiu
alropuTMaM, IPUMEHSSI HW3BECTHBIC AHAJUTHUYECKUE METOAbl IMPU PEHICHUU
CTaHJIaPTHBIX MAaTEMAaTHYECKUX 3a/1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKHM JO TMPsAMOW, OT TOYKH JI0 IUIOCKOCTH, MEXIY
CKPENIMBAIOIIMMUCS MPSMBIMHU.

Pemrate 3a1aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEJIMYMH IO 00pa3liaM UiIu
aNropuTMaM, IPUMEHSSI W3BECTHBIC AHAJUTHUYECKUE METOAbl IPU PEHICHUU
CTAHJIAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYUCIEHUE YIJOB  MEXIY
CKpPCIIMBAIOIIUMUCS MOPSIMBIMU, MEXAYy TMPIMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.



Boiuucasate 00bEMBI U IO TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupamMpza) ¢ OpuMeHeHHeM (OpMyJ; BBIYUCIATH COOTHOILUEHUS MEXKIY
IJIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHUMMETPUS B MPOCTPAHCTBE; LEHTP, OCb M
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IMIIOCKOCTh CUMMETPUHN (UTYPBHI.

W3Bnekath, mpeoOpa3oBbIBATH W HHTEPHPETHPOBATH HMHPOPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaX, MPE/ICTABICHHYIO Ha YEpTekKax U
PUCYHKaX.

[TpumensTb TeomeTpuyeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEeANOJaraloiuX HECKOIbKO [AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

[IpyuMeHnsaTs MpocCTEWIINE NOpPOrpaMMHBIE  CpPEICTBA UM BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PELLIEHUH CTEPEOMETPUYECKHX 3a/1a4.

[TpuBOAKTH MpUMEPH MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKW3HU, PACTIO3HABATH MIPOSIBJICHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[IpyMeHATh TOJIYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJU3UPOBATH pPEabHBIC
CUTyallUd W TPUMEHSITh W3YUYCHHbIC IOHATHUS B IPOLECCE MOHMCKA PEUICHUS
MaTeMaTHueckKu CHOpMYIMPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH peabHbIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, UCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAHUEM F€OMETPUUYECKUX MTOHATUI U TEOpEeM, anmnapara ajreopbl; pemarhb
MPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOK/ICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OnepupoBaTh TOHATHSIMH: [WIWHIAPAYECKAS IMOBEPXHOCTh, OO0OpPa3yOIIHE
HWIMHAPUYECKON  TMOBEPXHOCTH;  UWIMHAP;  KOHUYECKas  ITOBEPXHOCT,
oOpa3yrolre KOHUYECKON MOBEPXHOCTH, KOHYC; cpepuyuecKasi IOBEPXHOCTb.

Pacno3naBate Tena BpaieHus (HUIMHAP, KOHYC, cepa u map).

OOBIICHATH CIOCOOBI MOJTYYEHHUS TEJ BPAILCHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OnepupoBatTh MOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BhICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA ILIAPOBOIO CJIOS;
IapOBOM CEKTOP.

Beruucnasate 00BEMBI W IUIOMIAAM  TOBEPXHOCTEH TEN  BpAICHUA,
TEOMETPUUYECKHUX TEJ C IPUMEHEHUEM (HOpMYII.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHCAHHBIA B chepy
ONMCaHHBIM O0KOJO cdephl; cdepa, BOUCAHHAET B MHOTOIMPAHHUK WJIH TEJO
BpAILCHUS.

BrrauciasTte COOTHOIIEHUS MEXAY IUIONMIAISIMHA TOBEPXHOCTEH M O0O0BEMaMu
MOTO0HBIX TE.



N300paxaTh u3yyaeMmble (QUIypbl OT PYKM U C NPUMEHEHHEM HPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINoHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHsI TEJ BPALCHHUS.

W3Bnekatb, WHTEPHpPETUPOBATH W MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha 4epTeXax U
pUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BoImonHATe  JEHCTBUSL CIIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMHU CBOMCTBAMU OHH 00JIaatoT.

[TpumeHsTh IpaBUIIO Napaieenunea.

OmneprpoBaTh NOHATUSAMU: IEKAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOD,
MOJZIyJIb  BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpPA, YrOJ MEXKIY
BEKTOPAMH, CKAJIIPHOE MPOU3BEACHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILJIAaHAPHBIE
BEKTODBI.

HaxoauTts CyMMy BEKTOPOB M IPOU3BEIECHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMH, CKAJIIPHOE IMPOU3BEACHHUE, PACKIAAbIBaTh BEKTOp IO JABYM
HEKOJJTUHEAPHBIM BEKTOPaM.

3anaBath IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

ITpumensTh TeomeTpuueckue (HakThl Uil PELIEHHS CTEPEOMETPUUECKUX
3aJ1a4, IPEIOJIaraolliiX HECKOJIBKO 111aroB PEIEHUs], €CIM YCIOBHS IPUMEHEHNUS
3aJjaHbl B IBHOM (opMme.

Pemats mpocreiinne reoMeTpuuecKre 3aladdl Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemare 3amaun Ha [0Ka3aTeNbCTBO MAaTEMATUYECKUX OTHOLICHUH W
HaXO0X/I€HWE F€OMETPUUECKHUX BEIUYMH 110 00pa3lam HUiu alropuTMaM, IpUMEHss
W3BECTHBIC METO/IbI MPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IppuMeHATs MpPOCTEHIINE NPOrpaMMHBIE  CPEACTBA UM JJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI ITPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[TpuBoaUTH HpUMEpPbl MaTEMaTHUUECKUX 3aKOHOMEPHOCTEl B NpUpoJEe U
KU3HU, pacllO3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpyuMeHsTh MONydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATH PEATbHBIC
CUTyalldid W TPHUMEHATh HW3yYEHHbIE MOHATHUS B TPOIECCE MOMCKA pPEIIeHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha A3bIKE TEOMETPUHM, UCCIEAOBaThb IIOCTPOECHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmnapara aireopsl; perarb
PAKTHUECKHE 3a/1a4M, CBA3aHHBIE C HAXOXKIEHUEM Ir€OMETPUUECKIX BEJIHUMH.



Temarnueckoe MIIAHUPOBAHUE COCTABICHO C YYETOM II€JIEBBIX MPUOPUTETOB
BOCTIMTATEIILHOTO aCMeKTa MIKOJBLHOTO YpoKa, chopMynupoBaHHbIX B [Iporpamme
Bocriutanust MBOY COIIl ¢ YUOIT Ne 51 r. Kupoga:

* OOy IeHNEe 00yUaIOIUXCsl COOIII0IaTh HOPMBI TTOBEICHNUS, TIPABHIIA OOIIICHHUS
CO CBEPCTHHKAMHU M MEJarOrMueCKUMU pabOTHHUKAMHU, COOTBETCTBYIOIINE YKIIaTy
0011e00pa3oBaTenbHON OpraHU3aIlii, YCTAHOBIICHUE U MOIIEPIKKY
00poXKeIaTeILHON aTMOC]ephl;

*[pUBJICYEHNE BHUMAHUS 00YUYaIOINUXCS K [IEHHOCTHOMY aCIEKTy U3y4yaeMbIX Ha
ypOKax MpeaAMETOB, ABICHUA U COOBITUN, MHUIIUUPOBAHUE OOCYKICHUI,
BBICKA3bIBAHUI CBOETO MHEHUS, BEIPAOOTKU CBOETO TUYHOCTHOTO OTHOIIEHHUS K
U3Y4aeMbIM COOBITHSIM, SIBJICHUSM, JIUIIAM.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJTACC

KoimnuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JJeKTpoOHHbIE (HU(POBHIE)

Kontpoabuble IIpakTnyeckue
o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

n/n MPOrpamMmmbl Bcero

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egeprof
https://infourok.ru/

1 BBenenue B ctepeomMeTpuio 10

https://resh.edu.ru/
[IpsiMbIe 1 TIIOCKOCTH B MPOCTPAHCTRBE. 12 1 https://ege.sdamgia.ru/

[TapaenbHOCTh NPSIMBIX U IIOCKOCTEN https://www.time4math.ru/egeprof
https://infourok.ru/

https://resh.edu.ru/
[IepnieHAUKYISAPHOCTD NPSAMBIX U 12 https://ege.sdamgia.ru/
ILTOCKOCTEl https://www.time4math.ru/egeprof
https://infourok.ru/

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egeprof
https://infourok.ru/

4 VYrisl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 10 1

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egeprof
https://infourok.ru/

5 MHororpaHHUKU 11 1

https://resh.edu.ru/
https://ege.sdamgia.ru/
https://www.time4math.ru/egeprof
https://infourok.ru/

6 OO6BEMBI MHOTOI'PaHHUKOB 9 1

7 [ToBTOpEHME: CEUEHUS, pACCTOSHUS U 4 1 https://resh.edu.ru/




YTJIBL

https://ege.sdamgia.ru/
https://www.time4math.ru/egeprof

https://infourok.ru/

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




11 KJIACC

KoanuecTBOo 4acoB

HaumeHoBaHue pa3iesioB U TeM JJeKTpoHHbIE (HU(POBHIE)
Ne i/m Kontponbnbsie IlpakTnyeckue
MPOrpamMmbIl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
https://resh.edu.ru/
https://ege.sdamgia.ru/

Tena spamenns 12 https://www.time4math.ru/egeprof
https://infourok.ru/
https://resh.edu.ru/

.. https://ege.sdamgia.ru/

OOnEMBL TeT > 1 https://www.time4math.ru/egeprof
https://infourok.ru/
https://resh.edu.ru/

BekTopbl 1 KOOpAUHATEI B 10 1 https://ege.sdamgia.ru/

IIPOCTPAHCTBE https://www.time4math.ru/egeprof
https://infourok.ru/
https://resh.edu.ru/

[ToBTOpenue, 0600IIECHNE, 7 1 https://ege.sdamgia.ru/

CHCTEMAaTHU3aIUs 3HaHUH https://www.time4math.ru/egeprof
https://infourok.ru/

OBIIEE KOJIMYECTBO YACOB I10 14 3 0
ITPOTPAMME




