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IInanupoBanne coctaBieHo Ha ocHose: ITPUMEPHOM OCHOBHOW OBPA3OBATEJIbHOM ITPOTPAMMbBI OCHOBHOI'O OBLIEI'O
OBPA30OBAHUA/ONOBPEHA pemenuem enepanbHOTo yueOHO- METOIUYECKOTO 00BEIMHEHHS 110 0011eMy obpazoBanuto (O1obpeHa pemeHnemM ot
08.04.2015, nporokon Nel/15 (B pemakimu npotokona Ne 1/20 ot 04.02.2020) ) Fgosreestr.ru, wu aBTOpckoii mporpammbl ['eomerpus. COOpHHK
pabouux mporpamm. 7— 9 kiaccel: yue6. mocodue ais oomeodpazonat. opranuzanuii/[ coct. T.A. bBypmuctposa]. - M.: [Ipocsemienue, 2018.

VYuebnuk.: ['eomerpus, 7—9 kiaccel: yueOHUK 11 001eoopazoBaTenbHbix yupexaenuii / JI.C. Artanacsu, B.®. byryzos, C.B.
KanomiieB u ap. — M.: [Ipocsemenue, 2018.

PaGouyto nporpammy cocraBuia: Tpommnna EnnzaBera AjekcaHIpOBHA
pacmdpoBKa MOIITHCH




IosicHuTeNLHAA 3aNMNCKA

OCHOBHBIMHU TPHUHIIMIIAMHA TOCYJApPCTBEHHON MOJMTUKA M TPABOBOTO PEryJIMpOBaHUS OTHOUICHHM B cdepe 0oOpa3oBaHUs
ABIIOTCS  OOECrieueHHe IMpaBa KaXIOro Ha o00pa3oBaHHME, HEIOMYCTUMOCTh JUCKPUMHHAIMA B cdepe o0pa3oBaHUS;
T'YMaHUCTHYECKHI XapakTep 00pa30BaHUs, aJalTUBHOCTb CHCTEMbl 00pa30BaHMs K YPOBHIO MOJTOTOBKU, OCOOEHHOCTSIM Pa3BHUTHUA,
CIOCOOHOCTSIM M MHTepecaM uenoBeka. DenepanbHbiil 3akoH 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @eaepanumy
(manee - 3akoH Ne 273-®3) oTgaeT NpHOPUTET UHKIFO3UBHOMY OOpPa30BaHUIO JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3710pOBbsl. 1o
MHKJIIO3UBHBIM 00pa3zoBaHueM, coryiacHo .27 cr.2 3akoHa Ne273-03, noHumaeTcs obecreueHrue paBHOTO JOCTYyNa K 0Opa30BaHUIO
IUI BCEX 00YyYaroIMXxcs ¢ y4eTOM pazHooOpasust 0COObIX 00pa30BaTeNbHbIX NOTPEOHOCTEN U MHANBUIYAJIbHBIX BO3MOKHOCTEH.

B cootBerctBum ¢ 1m.16 c¢. 2 3akona Ne 273-03, o0yyaromumMcsi ¢ OTpaHUYCHHBIMA BO3MOXKHOCTSIMH 3710poBbsi (OB3) siBnsieTcs
¢u3nyeckoe JHILO, UMEIOIIEe HEIOCTATKH B (DU3MUECKOM U (WJIM) ICUXOJOTHYECKOM Pa3BUTHM, MOATBEPHKACHHBIE IICHXOJIOTO-
MEINKO-TIEarOrHYeCKO KOMHUCCHEN U MPENATCTBYIONIKE NOMyUeHUI0 00pa3oBaHus 0€3 Co3aHus CelUaIbHbIX YCIOBUM.

Cormacio 4. 1 crt. 79 3akona Ne 273-@3, coaepxkaHue oOpa30oBaHHsS W YCJIOBHUS OpraHU3alMd OOYYEHUS M BOCIHUTAHUS
obOyuatomuxcs ¢ OB3 onpeaenstorcs: aranTUpoOBaHHON 00pa30BaTEIbLHON MTPOTPAMMON.

B coorBercTBUM ¢ 11.24 mpuka3za MunoOpHayku Poccuiickoit ®@enepauuu ot 30 aBrycra 2013 r. Ne 1015 «O6 yTBepxkaeHUM
[Topsinka opraHu3alMi U OCYIIECTBIICHHUS O0pa30BaTENIbHOW JIESITEIHLHOCTH MO OCHOBHBIM 00I11€00pa30BaTelIbHBIM MpOorpaMMaM —
o0pa3oBaTeNbHbIM MPOrpaMMaM HayalbHOTO OOILETr0, OCHOBHOTO OOILNEr0 W CpeIHero ooOIero oOpa3oBaHMS IS MOITYYEHUS
KauyeCTBEHHOTO 00pa30BaHUs JIUIIAMHU C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbS 0€3 AUCKPUMHUHAIIUN

[Iporpamma oOecrieunBaeT COONIOACHUE TApaHTUPOBAHHBIX 3aKOHOAATENBCTBOM MpaB poAMTENECH (3aKOHHBIX MPEICTAaBUTEINEH )
JeTeli C OTrpaHWMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI BBIOMpATh (POpPMBI MOITY4YeHHs] ACTbMH OOpa3oBaHMs, 0Opa3oBaTEIbHBIC
YUpEXKJIEHUS, 3alIMILATh 3aKOHHBIE IIPaBa U UHTEPECHI JeTei

PaGouast mporpamMMa 0CHOBHOTO 001Iero 00pa3oBaHUsI COCTaBJIeHA Ha OCHOBe DyHIAMEHTAIBHOTO sIpa COMEpPkKaHUs 00IIero
oOpazoBanusi u TpeboBaHWI K pe3yldbTaTaM OCBOCHHS OCHOBHOW 0011e00pa3oBaTeibHON TPOrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusl, MpeICTaBICHHBIX B DeepaabHOM ToCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO 00I1Iero oopazoBanus. B
HEel TaKk)Ke YYUTHIBAIOTCS OCHOBHBIC UJIEH U MoJIokeHusI [IporpaMmbl pa3Buthsi 1 pOPMUPOBAHUST YHUBEPCATBHBIX YUECOHBIX ACHUCTBUIN
JUIsl OCHOBHOTO 00111eT0 00pa3oBaHus.

Pabouast mporpaMmma cocTaBjieHa Ha OCHOBE
1. 3akoHa P® «O6 obpazoBanuu B Poccuiickoit @eneparum» ot 29.12.2012 Ne273-D3



@denepalibHbI TOCYIapCTBEHHBIA 00pa30BaTeIbHBIA CTaHAApT OCHOBHOTO oOmiero oopaszoBanus (IIpukaz MunncrepcTa
oOpazoBanus u Hayku P® ot 17 gexabps 2010r. Ne1897 «O06 yrBepxkaeHnn GpeaepaibHOro rocyJapcTBEHHOT0 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 00IIIero 00pa3oBaHuUsl)

[Ipukaz Munobpuayku Poccum ot 31.12.2015 Nel577 «O BHeceHuM wu3MeHEHUH B (enepalbHbI TOCYaPCTBEHHBIM
oOpa3oBaTeNbHbII CTaHIAPT OCHOBHOI'O OOIIEro 0Opa3oBaHUSs, YTBEPKICHHBIN MpUKa3oM MUHHCTEPCTBA 00pa3oBaHUs U HAYKH
Poccuiickoit @eneparuu ot 17 nexadbps 2010r. Nel1897»

I[TPUMEPHAA OCHOBHAA OBPA3OBATEJIbHAA I[TPOI'PAMMA OCHOBHOTI'O OBIIEI'O
OBPA3OBAHUA/OJOBPEHA peuienneM ¢eaepalbHOro y4eOHO- METOJIMYECKOro OOBEAMHEHHUS MO 00IeMy 0Opa30BaHHUIO
(Ono6pena pemrennem ot 08.04.2015, mpotokon Nel/15 (B pemakmuu mporokosia Ne 1/20 ot 04.02.2020) ) Fgosreestr.ru
®enepanbHblil nepeyeHb yueOHUKoB Ha 2022-2023 yuyeOHblil roa, yrBepxkaEHHbIN [Ipukazom Munnpocsemenust Poccun Ne 254

ot 20 mas 2020 r. ¢ uameHenussmu ot 23.12.2020 (yTBep:kaeHsl mpukazoM Munnpocenienust Poccuu Ne 766).
AJJIAIITUPOBAHHAS OCHOBHASA OBPA3OBATEJIBHAS TIPOTPAMMA OCHOBHOI'O OBHIET'O OBPA3OBAHUA
OBYYAROIINXCA C 3AZ[EP)KKOI>1 IICUXNYECKOI'O PASBUTHUA MBOY rumuazuu Ne 44 um. [leea B.H. ot 30.08.2021

I'eomerpus. COopHUK pabouux mporpaMm.7-9 Kiaccel: mocodue st yuurteneil oomeoopa3zoBaTeabHbIX yupexaenui / [coct. T.
A. bypmuctposa]. M. : [Ipoceemenne,2018

[IporpamMma COOTBETCTBYET YUCOHUKY:
- I'eomerpusi, 7—9 xmaccel: yuyeOHHMK s oOmieoOpazoBaTenbHbIX yupexnaenuin / JI.C. Aranacsn, B.®. byryszos, C.B.

Kagomues u np. — M.: [Ipocsemienne, 2018.

COOTBETCTBEHHO EHCTBYIOMIEMY Y4YeOHOMY IUIaHy pabouas TporpaMma MpeaycMaTpUBacT CIACAYIOMWNA BapHaHT OpTaHU3aIluu
nporiecca o0yueHus B 9 — x kjiaccax: 0a30BbI ypoBEeHb 00y4eHHsI B 00beMe 66 4acoB, B HEACIIO - 2 yaca.



OO0masi xapakTepucTUKa y4e0HOro npeamera

Oco0eHHOCTH 1eTel € 321ePKKOI ICUXUYECKOr0 Pa3BUTHSA

3anepKKa ICUXUYECKOTO pa3BUTUS  —  KOMIUIEKC HETrpyObIX HapylIEHUH pa3BUTUS MOTOPHOM, IIO3HABATEJIbHOM,
HMOLIMOHAJIBHO-BOJIEBOM cep, peun, ¢ TeHAeHUMeW K ux komneHcauuu. [lonstue ‘“3anmepkka ncuxudeckoro paszputus’ (3I1P)
ynoTpeOasieTcsl Mo OTHOUICHHIO K JEeTSIM € MUHUMAQIbHBIMH OPTaHUYECKUMHU WIH (PYHKIHMOHAIBHBIMHU TMOBPEKICHUSIMU
LEHTPaJbHOW HEpPBHOW cucTeMbl. JlIs HUX XapaKTepHBI HE3PENIOCTh SMOIMOHAIBHO-BOJEBOM cdepbl U HEIOPa3BUTHE
ITIO3HABATEIIbHON JEATEIIbHOCTH, YTO JIEJIACT HEBO3MOXKHBIM OBJAJEHUE TPOTPAMMON MaCCOBOM IIKOJIBI.

Henmocratounass BBIpaKEHHOCTh ITO3HABATEIBHBIX MHTEpecoB y Jgerer ¢ 3IIP coderaercs ¢ HE3pENOCTBIO  BBICIIMX
MICUXUYECKUX (PYHKUUH, C HAPYUICHHSIMHU, NaMSATH, C (PYHKIMOHAIBHOM HEIOCTATOYHOCTBIO 3pUTEIIBHOTO UM CIyXOBOI'O
BOCIIPUSATHUS, C IJIOXOM  KoopauHauuen JBWKeHUd. Manas nudpepeHIHpOBaHHOCTh ABMKEHUM KHCTEM PyK OTpHUIATEIbHO
CKa3bIBAETCS HA IPOJYKTUBHON ACATEIBHOCTH — JIETIKE, PUCOBAHUH, KOHCTPYUPOBAHUH, ITUCHME.

CHuxeHue TI03HAaBAaTEeIbHOW aKTHMBHOCTU IIPOSABIIIETCS B OrPAHMYEHHOCTH 3amaca 3HaHUM 00 OKpyXarolleM MHpEe U
INPAKTUUYECKUX HABBIKOB, COOTBETCTBYIOLIUX BO3PACTY U HEOOXOAMMBIX PEOCHKY IIPU 0OYUEHHUHU B LIKOJIE.

N3ydenue anreOpbl B OCHOBHOM IIKOJIE JOJKHO O0ECIIEUUTh JOCTHKEHUE CIIEAYIOINX HeJIeH:
1) B HAMpaBJIEHUH JJUYHOCTHOTO Pa3BUTHSI
* pa3BUTHE JIOTHYECKOTO U KPUTUYECKOTO MBIIIICHUS, KyJIbTYphl p€UH, CHOCOOHOCTH K YMCTBEHHOMY 3KCIIEPUMEHTY;

* opMUPOBaAHUE Y YUAIIUXCS UHTEIJICKTYaJIbHOM YeCTHOCTH U O0OBEKTUBHOCTH, CITOCOOHOCTH K TTPEOIO0JCHUIO MBICITUTEIIBHBIX
CTEpPEOTUIIOB, BHITEKAIOIIUX U3 OOBIJICHHOTO OMBITA;

* BOCIIUTaHHE KaueCTB JIMYHOCTH, 00ECIIEUNBAIOIINX COLUAIBHYI0 MOOUIBHOCTh, CIOCOOHOCTH MPUHUMATh CAMOCTOSTEIbHbBIE
pelIeHMUS;

* hopMHUpOBaHHE KAYE€CTB MBIITUICHHUS, HEOOXOIUMBIX JIJIS aJIallTAlliid B COBPEMEHHOM MH(OPMAIIMOHHOM OOIICCTBE;
* pa3BUTHE UHTEPECA K MATEMATHIECKOMY TBOPUYECTBY U MaTEMAaTUUECKHUX CITOCOOHOCTEM;
2) B MeTanpeIMeTHOM HaNpaBJIeHHH

* popMuUpOBaHUE NPE/ICTABICHUN O MAaTEMAaTUKE KaK YacTH OOIIEUEI0BEUYECKON KYJIbTYphl, O 3HAUUMOCTH MAaTEMATUKHU B Pa3BUTUU
UBUJIM3AIMN U COBPEMEHHOTO O0IIEeCTBA;



* pa3BUTHE NPEJICTABIICHUI 0 MaTeMaTHKe Kak (hopMe OMMCAHUS U METO/IC MO3HAHUS IEUCTBUTEIBHOCTH, CO3JaHIE YCIOBUH IS
MpUOOPETEHNUS TIEPBOHAYATILHOTO OIBITa MATEMATHIECKOTO MOACIIUPOBAHUS;
* popMupoBaHuE OOUTUX CTIOCOOOB UHTEIUICKTYaIbHOMN ACSITEIbHOCTH, XapaKTEPHBIX JIsl MATEMATUKH U SBJISIFOIIUXCSI OCHOBOM
MMO3HABATEIILHON KYJIbTYPBI, 3HAUUMOU I PA3TINIHBIX Cep YeTOBECUCCKOM NI TEITbHOCTH;

3) B IpeAMEeTHOM HANPABJICHUN
* OBJIQJICHUE MAaTEMATUYECKUMU 3HAHUSIMU U YMEHHUSIMU, HEOOXOJUMBIMU JJIs MTPOJIOJKEHUSI 00yUEHHUS B CTapIIeH MIKOJIe WK
MHBIX 00111€00pa30BaTENbHBIX YUPEKICHUAX, U3YUCHUS] CMEXKHBIX TUCIUIUINH, IPUMEHEHHUS B TOBCETHEBHOM KU3HU;
* co3anue (pyHIaMEeHTa JJI1 MaTeMaTUYeCKOro pa3BUTHS, (POPMUPOBAHUS MEXAHU3MOB MBIIIUICHUSI, XapAKTEPHBIX JIJIs
MaTeMaTHYECKOU JIEATeIbHOCTH



[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA YUEBHOI'O ITIPEJIMETA

TpeboBanuss K  pe3yjbTaTaM OCBOEHHSI TNPOrpaMMbl  KOHKPETH3HPYIOTCS
NPUMEHUTEJIbHO K Kaxaomy oOydawmemycss ¢ 3IIP B coorBercTBHH ¢ ero
MOTEHIHAJTIHLHBIMI BO3MOKHOCTSIMH ¥ 0COOBIMH 00pPa30BaTeIbHBIMH MOTPEOHOCTIMU.

Ilnanupyembie pe3yjbTaThl 00yueHus aereii ¢ 3I1P.

CampiMm oOmmm pesynbratoM ocBoeHHs AOII OOO oOyuarommxcs ¢ 3I1P gomkHO
CTaTh MOJIHOIICHHOE OCHOBHOE 00Ilee 00pa3oBaHue, pa3BUTHE COLUATBHBIX (>KM3HEHHBIX) KO
MIETEHINI, JOCTaTOYHbIE MJii TNPOPECCHOHANIBHOTO CaMOOIPEACTCHUsI U  YCIEUTHOU
amantanuu B coumyme. OOyuatomuiics ¢ 3I[IP momyuaer oOpa3oBanue, K MOMEHTY
3aBepUICHUs] OO0Y4YEHHUS TOJHOCTHIO COOTBETCTBYIOIIEE IO HMTOTOBBIM  JOCTHXKCHUSAM
00pa30BaHUIO OOYYAIOUIUXCSA, HE UMEIOIIUX OTPAaHUYEHUHN 1O BO3MOXKHOCTSAM 37I0POBBS, B TE
&Ke Cpoku oOydyeHus. B pesyiabTaTe OCBOEHHS OCHOBHOIO O0IIero oOpa3oBaHMsl IO
aJIalITUPOBAHHON 00pa30BaTENbHOM MPOTpaMME YYAIUICS MOJIy4aeT BO3MOKHOCTh OCBOUTH
OCHOBHOE  COJEpKaHMEOOpa3oBaHUs,  ONpelelCHHOE  (elepalbHbIM  KOMIIOHEHTOM
roCy/lapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM OCHOBHOTO 00IIero o0pa3oBaHus, a
TAaK)K€ COBEPILIEHCTBOBaTb M pPACIIUPUTh KpYr OOIIMX Yy4YyeOHBIX YMEHUH, HAaBBIKOB U
crocoboB  nesTenbHOCTH. OBlajieHMe OOMMMHU  YMEHHUSIMH, HaBBIKaMH, CIIOcoOaMu
JESITEIbBHOCTU KaK CYIIECTBEHHBIMH 3JEMEHTAMU KYJIbTYpbl SIBISIETCA  HEOOXOIHWMBIM
YCIIOBUEM Pa3BUTHUS U COLMAIH3AINH IIKOJIHHUKOB.

BeinyckHuk Hayuurces: B 9 kiacce (il MCIOJIb30BAHUA B MOBCEIHEBHOM KMU3HU U
o0ecreyeHrsl BO3MOKHOCTH YCIIEIIHOTO NPOAOJIKeHHs 00pa3oBaHus Ha 02a30BOM YpPOBHeE)
I'eomerpuyeckue purypsi

® OmnepupoBaTh Ha 6A30BOM YPOBHE MOHSATUSIMU FEOMETPUUECKUX (DUTYD;

® u3BJeKaTb MHPOPMALMIO O TEeOMETPUYECKUX (Urypax, NpPeICTaBICHHYI0 Ha
YepTekKax B IBHOM BHJIE;

® [pUMEHATHh [JIsl pEIIeHHs] 3aJad reoMeTpudeckue (akThl, €CIM YCIOBUS HUX
MIPUMEHEHUS 3aJIaHbl B IBHOU (hopMme;

® pemaTh 3a7Ja4d HAa HAXOXJIEHHWE TEOMETPUYECKUX BEJIMYMH 10 oOpasliaM WU
aITOPUTMAM.

B noBceaHeBHOI KU3HU U NPU U3YYEHUH PYTUX NMPEAMETOB:

® ICMOJIK30BaTh CBOWCTBA TE€OMETPUUYECKHX (UTYp JUIsI pEeIIeHUs TUIOBBIX 3ajad,
BO3HUKAIOIIMX B CUTyallUsIX IOBCEAHEBHOM KU3HU, 33]1a4 IPAKTHUYECKOTO COAECPKAHUSI.

OTHoO1IEHUS

1. omepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH: PaBEHCTBO (GUTYp, paBHbIE (UTYPHI,
PaBEHCTBO TPEYrOJIbHUKOB, MapayIeIbHOCTh MPSIMBIX, MEPHEHIUKYISIPHOCTh MPSMBIX, YTJIbI
MEXy IPsIMBIMU, TIEPIIEHIUKYJISP; OPUESHTUPOBATHCS B MOHATUSIX: HAKJIOHHAS, TTPOCKIIHS.

B noBceqHeBHOM KM3HU M NIPU U3YyYE€HHHU APYTHUX NPeJIMETOB:



2. UCIOJb30BATh OTHOIIEHUS JJIsI PEHIEHUS NPOCTEHINHUX 3a7a4, BO3HUKAKOIIUX B
pEabHOM KU3HH.
N3mepenusi M BbIYMCICHUS

3. BBIIOJHATh H3MEPEHHUE [UIMH, PACCTOSIHUM, BEJIWYUH YIVIOB, C IIOMOLIBIO
MHCTPYMEHTOB Ul U3MEPEHUN JIJIUH U YTJIOB;

4, TPUMEHATH (POPMYJBI TMEpPUMETpa, IUIOMATM M O00beMa, IJIOUAAU TMOBEPXHOCTU
OTJIEJIBbHBIX MHOTOIPAHHHUKOB IIPH BBIYMCIICHUSX, KOI/1a BCE IAHHBIE UMEIOTCS B YCIIOBUH;

5. mpuMeHATh Teopemy [ludaropa, mMeTs mnpeacraBieHME O NPUMEHEHUU O0a30BBIX
TPUTOHOMETPUYECKUX COOTHOIIECHWWM IS BBIYMCIEHUS [UIMH, DPAcCTOSHUM, IUIOIIAAEH B
MIPOCTENIINX CITydasix.

B HOBceHHeBHOﬁ KU3HMA A IIPH U3YYCHHUH NIPYIUX NPEIMETOB:

® BBLUKUCIATH PACCTOSHHUS HAa MECTHOCTM B CTAHAAPTHBIX CUTyalUsdX, IUIOLNIAAU B
MPOCTEUIINX CIydasX, NPUMEHITh (POPMYNbl B MNPOCTEHIIMX CUTYyalUsX B IOBCEIHEBHOMN
KU3HHU.

I'eomeTpuyeckne mocTpoeHus
® 300pakaTh THUIIOBBIE IJIOCKKME (PUTYPHI U (DUTYpBl B MPOCTPAHCTBE OT PYKH U C
ITOMONIBI0 HHCTPYMEHTOB.

B noBcegHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

® BBHINOJHATH MPOCTEHIINE MOCTPOEHUS Ha MECTHOCTH, HEOOXOAMMBIE B pPEabHOU
KU3HH.

I'eomeTpuyeckue npeodpa3oBaHus

® CTpOoUTh (PUTYypy, CUMMETPUUHYIO JaHHOW (UType OTHOCUTEIBHO OCH M TOYKH C
Onopoii Ha oOpa3ell.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUHU APYIHX MPEAMETOB:

® UMETh NPEACTABICHUE O JBUKEHUHU O0BEKTOB B OKPYKAIOIIEM MUPE;

® UMETh NPEACTABICHNE O CHMMETPUYHBIX (PUTYpax B OKPYKAIOIIEM MHUPE.

HUcTropust MaTeMaTHKHU

® METh NMPEJCTABICHUE O HEKOTOPHIX (paKTax U3 UCTOPUU MATEMATUKHU;

® [IOHMMAaTh POJIb MATEMATUKHU B pa3BUTUU Poccun.

MeToabl MAaTEMAaTHKH

® OPHUEHTHUPOBATHCA B U3YUYEHHBIX METOAAX PEIIECHUS PA3HBIX TUIIOB MATEMATHYECKUX
3ajad4;

® UMETh MPEJCTABICHUE O MATEMATUYECKUX 3aKOHOMEPHOCTSAX B OKPYKAIOUIEH
JNEUCTBUTENBHOCTH U IPOU3BEACHUSIX UCKYCCTBA.



BbINyCKHMK MNOJYYHT BO3MOKHOCTH HAy4YuThesl B 9 Kiacce i oGecneyeHus:
BO3MO’KHOCTH YCIEIITHOT0 NMPOA0JIKeHUsI 00pa30BaHusi HA 0230BOM YPOBHE

I'eomeTpuyeckue purypsol

® onepuposamsb NOHAMUAMU 2EOMEMPUYECKUX Pueyp;

® uszsleKamv,  UHMEPNpemuposamsv U npeobpazosvieamsv  UHGOpMAYUr 0
2eomempuieckux Queypax, npeocmasieHHyI0 Ha Yepmextcax,

® npuMeHAmMb 2eoMmempuyeckue ¢hakmel OnA peuleHus 3a0ay, 6 MmoM uucie,
npeononazaruux HecKOJIbKO Wa208 peuleHus,

® chopmyruposame 8 NPOCMeEUUX CIYUASAX CEOUCMEA U NPUSHAKU Pu2yp;

® JoKA3bIBAMb 2eOMEMPULECKUE YMBEPHCOCHU,

® glademv CMAHOAPMHOU Klaccugukayueu niockux Queyp (mpeyeorbHuKos u
Yemblpexy20bHUKOB).

B noBce1HeBHOM KM3HU M NIPH U3YyYE€HHHU JPYTHX NMPEIMETOB:

® uCnonvb306amb  CEOUCMBA  2eomMempuyeckux — Queyp  0na  peuleHus — 3a0ay
NPAKMUYECKO20 XapaKkmepa U 3a0a4 U3 CMeHCHbIX OUCYUNTUH.

OTHOMICHUA

® onepuposamv NOHAMUAMU: PABEHCMEO @Queyp, pasHvle @ueypuvl, pPaABEHCMBO
MPeyeoIbHUKOS, NAPANIEIbHOCb NPSMbIX, NEePHEeHOUKYIAPHOCb NPSMBIX, Velbl MeAHCOy
NPAMbIMU, NEPNEeHOUKYIIAP, HAKIOHHAS, NpoeKyus, nooooue @ueyp, noodobHvle dueypol,
NnOO0OHbIe MPeY2OSIbHUKU,

® npumenamv meopemy Daneca u meopemy O HNPONOPYUOHAILHLIX OMPE3KAxX Npu
peuenuu 3a0ad,

® Xapaxmepuzo8amsv G3AUMHOE PACHONOJCEHUE NPAMOU U  OKPYICHOCMU, O08YX
OKDYIHCHOCMEL.

B noBcegHeBHOI KM3HU M NPU U3YYEHUH IPYTUX MPEAMETOB:

®  UCNONBL306aAMb OMHOULEHUS O PeUeHUs 3a0a4, B03HUKAIOUUX 8 PEaNbHOU IHCUSHU.

N3mepenus 1 BLIYUCTEHUS

6. onepuposamv NPeOCMABLEHUAMU O ONUHe, NIOWaAoU, 0O0veme KaK GeNUYUHAMU.
Ipumenamo meopemy Ilugazopa, gopmynvl niowaou, oovema npu peuienuu MHO20ULA208bIX
3a0ay, 8 KOMOpPvIX He 6ce OaHHble NPeoOCmaslienvl S6HO, a MpeOYIom GblYUCIeHUl,
onepuposams O0aee WUPOKUM KOAUYECMBOM GOpMYNL OIUHbL, HIOWAOU, 00beMa, BbIYUCTAMb
xapaxkmepucmuky KomoOuHayui @ueyp (OKpyd’cHOCmel U MHO20Y20IbHUKO8) GbIUUCIAMb
PAccmosiHus Mexcoy usypamu, NPUMeHsams mpuecoHoMempuieckue Gopmyisl 0Jis 8bIYUCTEHULL
8 0onee CIOJCHBIX CAYYAAX, NPOBOOUMb BbIYUCIEHUS HA OCHOBE DABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCIU,

7. NPOBOOUMb NPOCMbLE GLIYUCIEHUS HA 00bEMHBIX MeNax,

8. opmynuposams 3a0ayu HA BbIYUCTEHUE ONUH, NIOUAOEl U 00BLEMO8 U Peuamsb UXx.

B noBceiHeBHOM KU3HHU ¥ TPH U3YYEHHHU APYTUX NMPEIMETOB:

9. NPOBOOUMb BLIYUCIECHUS HA MECMHOCMU,

10. NpUMeHAMb DOPMYIbl NPU  BbIUUCTIEHUAX 6 CMENCHbIX YUeOHbIX npeoMemax, 6
OKpYHCaowert 0eucmeumenlbHOCHuU.



I'eomeTpuyeckue nocTpoeHust

® uzobpadcame 2eomempuieckue Quaypsbt no MeKCmo8oOMY U CUMBOTbHOMY ONUCAHUIO,

® (80000HO ONEPUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CIYUASX,

® GBLINONHAML NOCMPOEHUSI MPEY2OIbHUKO8, HNPUMEHAMb  OmOenbHble Memoobl
HOCMPOEHUL YUPKYIeM U TUHEUKOU U NPO8OOUNsb npocmeliuiue Uccie008aHUs YUcia peueHu;

® wu3z00pasxcamv munosvie nNIOCKUe Queypvl U obvemuvle mena ¢ NOMOWbIO
NpOCMeUUx KOMNbIOMePHbIX UHCIPYMEHMOB.

B HOBCCI{HCBHOﬁ JKU3HA A IIPH U3YICHHUH IPYIrUX NpeaMeEToOB:

® GLINOJHAMbL Npocmeluiue NOCMPOeHUs HA MeCMHOCMU, HeoOXoo0uMble 8 PeanlbHOU
JHCUBHU,

® OyYeHUBAMb PA3MEPDL PEAIbHbIX 00BEKMO8 OKPYIHCAIOUe20 MUPQ.

IIpeoOpa3zoBanus

® onepuposamv NOHAMUEM OBUINCEHUS U Npeobpa308anusi noooous, 61adems
npuemamu nOCmMpoeHus. Gueyp ¢ UCNOAb308aHUEM OBUINCEHUU U NPeodpazo8anuii. nodoous,
NPUMEHAMb NOJIYYEeHHble 3HAHUSL U ONbIM NOCMPOCHUL 8 CMENCHBIX NPeOMemax U 8 pedbHblX
CUMYAYUAX OKPYHCAIOWE20 MUPA,

® cmpoumsv Gueypy, no00OHYI0 OAHHOU, NOJIBL30BAMbCA CEOUCMBAMU NO00OUS O
0boCcHOBaHUs ceoLicmE uayp;

® NPUMEHAMb CBOUCMBA OBUJCEHUU Ol NPOBEOeHUs. NPOCMEUUUX 000CHOBAHULL
ceoticmes gueyp.

B noBcegHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

® NPUMEHAMb CBOUCMBA OBUJICEHUU U NPUMEHAMb Nnooodue 01 NOCMpOoeHull U
8bIYUCTCHU.

Hcropusi MaTeMaTUKH

® Xapakmepuzoeamv GKIAO 8blOANUUXCI MAMEMAMUKO8 8 PA3BUmMuUe MamemMamuxy u
UHBIX HAYYHBIX 0OIacmel;

® NOHUMAMb POTb MamemamuKku 8 pazeumuu Poccuu.

MeToabl MAaTEMaTHKH

® UCNONL3YSL  U3YHUEHHble Memoobl, NPOBOOUMb  O0KA3AMENbCMBO,  BbINOIHAMDb
onpoegepaicerue,

® gulOUpPaAmMb U3VYEHHblEe MemOoObl U UX KOMOUHAYUU OISl peuleHUss MamemMamuyeckux
3a0a4,

® UCnoNb306aMb MamemamuyecKue 3HAHUs O ONUCAHUSL 3AKOHOMEpHOCcmel 6
OKpYdIcaroweli OeticmeumelbHOCMu U NPOU38e0eHUsIX UCKYCCMBA,

® NpUMEHAMb npocmetuiuiue npozpammmule cpedcmea u 9JIeKIMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbL NPU PEeUleHUU MAMeMaAMU4ecKux 3a0ay.



TpeboBaHus Kk MpeAMeTHBLIM Pe3yJbTATAM OCBOEHHS y4eOHOT0 nmpeaMera «MaremaTuka
(BriI04as anredpy, reoMeTpHIO, BEPOATHOCTb M CTATHUCTHUKY)», Pacnpe/ieJIeHHbIE 10
rojgamM o0y4eHus

Pesynbratel 1o romam  (OpMYNHMPYIOTCS MO MNPUHIUIY J00aBICHUS HOBBIX
pE3yNbTaTOB OT Tojia K TOfy, YK€ Ha3BaHHbIC B MPEBIAYIIMX roAaX MO3UIMH, KaK MpaBuio,
JIOCJIOBHO HE MOBTOPSIIOTCS, HO YUUTHIBAIOTCS (PE3YJIbTAThl OYEPETHOTO T0Jla M0 YMOJIYAHUIO
BKJIFOYAIOT PE3YJIbTAThl NPEIbITYIINX JIET).

[IpeameTHbIE pe3yJbTAThl 110 UTOraM TPeThbero roja U3y4eHus yueOHOro mpeaMera
«Marematuka (BKIrO4as anreOpy, TIEOMETPHUIO, BEPOSTHOCTb M CTAaTUCTHKY)» JIOJKHBI
oTpaxaTh CHOOPMHUPOBAHHOCTh YMEHUI:

- OpUEHTHUPOBAThCS B TMOHATUAX U ONEpUpPOBaTh HKMH Ha 0a30BOM YpOBHE:
alireOpanvyeckoe BBIPAKEHUE, CTENEHb C HATypaJbHBIM IOKa3aTelieM; OJHOYJIEH,
MHOT'OYJIEH, CTEIEHb MHOTOYJICHA, CTaHJAPTHBIM BUJ MHOTOWIEHA, MHOTOWIEH C OJHOMN
NEPEMEHHOM; BBIMOJHATH MPEeOOpPa30BaHUS BBIPAKEHHM, COAEP)KAIUX CTENEHU C
HATypaJbHBIM TOKAa3aTeJEeM, BBINOJHATh JEHCTBUA C MHOIOYWIEHAMH, HCIOJIb30BATh
GbopMyIIbl COKpaIIEHHOTO0 YMHOXEHHUS (C OMOpOM Ha CIPaBOYHYIO MH(OpMAIUIO), B TOM
YyuCIie, sl BBIUMCIECHUS 3HAUEHNUI YUCIIOBBIX BBIPAXKEHUM;

- OpPUEHTHPOBATHCS B MOHATUSAX M ONEPUPOBATH UMU Ha 0a30BOM YPOBHE: UMCIIOBOE
PaBEHCTBO, YpaBHEHUE C OJHOW IEPEMEHHOW, KOPEHb YpaBHEHMs; pellaTh JIMHEHHBIE
YpaBHEHHUS C OJHOW NMEPEMEHHOM; pemarh anredpandeckum crnocoOoM TEKCTOBBIE 3aJauH,
IPUBOJAIINE K TUHEHHBIM YpaBHEHUSM TI0 BU3YAIbHOH OTOPE;

- OpUEHTHUPOBATHCS B MOHATHSAX M ONEPUPOBaTh UMU Ha 0a30BOM YpOBHE: (DYHKIIMS,
rpapuk QyHKOuU, rpaduK 3aBUCUMOCTH, CBOMCTBa (PyHKIMI (Bo3pacTaHue, yObIBaHUE),
apryMeHT (yHKIWHK, 3HaYeHHe (QYyHKUWHU, TpsAMas MPOTMOPIHUOHAIBHOCTh, JUHEHHAs
byHkuus, yrioBoi kodhduimeHt npsimoit (rpaduka TUHEHHOW (YHKIHMH); CTPOUTH
rpaduk nuHeWHOW (YHKIIMM, 3alaHHON (OpPMYIION, OMpenemnsiTh CBOWCTBA JUHEHHOM
dbyHKIIMU 110 TpadUKy;

- OpUEHTHUPOBATHCS B MOHATHUIX U ONEPUPOBATH UMHU Ha 0a30BOM YpOBHE: JIMHEWHOE
ypaBHEHHE C ABYyMsI TMEPEMEHHBIMH; CHCTEMa [IByX JIMHEWHBIX YypaBHEHUH C ABYMS
MEPEeMEHHBIMH;, PEIIaTh CHUCTEMBI JIBYX JHHEWHBIX ypaBHEHUH C JBYyMsI MEPEMECHHBIMU;
MOJIb30BAaThCS CHUCTEMaMM JIMHEWHBIX YpPAaBHEHUM NpPHU PEIIEHWH 3ajlad Ha JBUXKEHHE,
paboTy, 10JH, IPOLIEHTHI MO AITOPUTMY YUEOHBIX JEHCTBHIL;

- M0JIb30BAThCS TAOJMIIAaMH, TUarpaMMaMu, TpaduKkaMu JUIsl IPEACTABICHUS PEeabHBIX
JAHHBIX, OMHCAHMUSA 3aBUCHUMOCTEH pealbHBbIX BEJIMYMH U PELICHUS NPOCTHIX 3a/ad;
NOHUMAaTh POJb CIy4ailHOM WM3MEHYMBOCTH B OKPYKAIOIIEM MHUpPE, pacrno3HaBaTh
M3MEHUYMBBIC BEIMYUHBI, B YACTHOCTH, PE3yIbTaThl U3MEPECHHUIL;

- OpPUEHTHUPOBATHLCS B MOHITHUSIX U ONEPUPOBATH MU Ha 0A30BOM YpOBHE: OIpEACIICHUE,
aKcuoMa, TeopemMa, J0Ka3aTeabCTBO, CBOMCTBO, MPU3HAK;

- OpPUEHTHPOBATHCS B MOHATHUAX U ONIEPUPOBATH MU Ha 0a30BOM YPOBHE, CBA3AHHBIMU C
OCHOBHBIMH (pUTYpaMU HA IJIOCKOCTHU: TOYKa, MpsMasi, OTPE30K, JIyd, yroJ, JJINHA OTpe3Ka,
BeJIMuYMHA (Mepa) YyIJia, BEpTUKaJbHBbIC YIJIbI, CMEXHBIC YTJbl; YIJIbI, 0Opa30BaHHbBIE
NEPECEUCHUEM JIBYX MpPSAMBIX TPETbE, — OJHOCTOPOHHHME, HAKPECT JIe¥Kallue,



COOTBETCTBEHHBIC; MAPAJUICTBHOCTh U IEPIICHAUKYISIPHOCTH MPSIMBIX, OTHOIICHHUE «JICKATh
MEXKIy» A1 TOYEK, BHYTPEHHSS 00JIacTh yIuia, Yrojd MKy MPSIMBIMU, IEPIICHAUKYIISP U
HAKJIOHHAs; UMETh MPEACTaBIEHUE O MPOCTEUIINX TEOpEeMax O B3aUMHOM PaCIOJIOKEHUHU
NPSIMBIX HA TJIOCKOCTH (CBOMCTBAaX BEPTUKAIBHBIX W CMEXHBIX YIJIOB, TPU3HAKAX M
CBOMCTBaxX TapajuIeIbHBIX TMPSAMBIX) M JOKa3bIBaTh WX C ONOPOH HA 3PUTEIBHYIO
HaTJISTHOCTh W/WJH BepOaIbHYIO Omopy (KIIF0UeBbIe CI0Ba, IJIaH, BOTIPOCHI);

OPHEHTHUPOBATKLCS B MOHATHUAX M ONIEPUPOBATH KM Ha 0a30BOM YPOBHE, CBSI3aHHBIMU C
TPEYTOJIbHUKAMU: TPEYTOJIbHUK, PaBHOOCIPEHHBIA TPEYTOJbHHUK (OCHOBAaHHME, OOKOBBIC
CTOPOHBI), PAaBHOCTOPOHHUI (TIPAaBWIBHBIN) TPEYTOJbHUK, TMPSIMOYTOJIBHBIN TPEYrOJbHUK
(KaTeThl, THIIOTCHY3a); YIroJ TpPEYroJbHHWKA, BHEIIHWNA YTOJ TpPEYroJbHHKA, MEIHaHa,
BBICOTa, OMCCEKTpHCA TPEYTOJbHUKA;

OPUEHTHUPOBATKLCS B MOHATHUSAX U ONEPUPOBATh UMH Ha 0230BOM YPOBHE, CBSI3aHHBIMU C
paBeHCTBOM (UTYyp: paBHBIE (UTYpPHI, paBHBIE OTPE3KH, paBHBIC YIJIBI, paBHBIC
TPEYTOJIbHUKH, TIPU3HAKM W CBOWCTBA PaBHOOCIPEHHOTO TPEYTrOJbHUKA, IPU3HAKH
paBEHCTBa TPEYTrOJIBHUKOB, TPU3HAKA PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,;
JTIOKa3bIBaTh HEKOTOPHIE TECOPEMBI (CBOWCTBA PAaBHOOCAPEHHOTO TPEYTOJbHUKA, MPU3HAKU
paBEHCTBAa TPEYrOJbHUKOB, B TOM YHCII€ — MPAMOYTOJIbHBIX) C OMOPON Ha 3PUTEITHHYIO
HaTJISTHOCTh W/WJIH BepOaIbHYI0 onopy (KIt0ueBbIe CI0Ba, IJIaH, BOMPOCHI);

UCIOJIb30BaTh M3YYEHHBIE T€OMETPUYECKUE TOHSTHS, (aKThl U COOTHOIIEHUS IPHU
peleHNur 3ajad; pemaTth 3aJadd  HAa BBIUMACIACHUE JUIMH W YIJIOB, TIPOBOIUTH
JTIOKA3aTeNIbCTBA HECIIOKHBIX TEOMETPHUUECKUX YTBEP KICHHIA;

M300pakaTh IIOCKHE (QUTYpPBI OT PYKH, BBINOJHATH IOCTPOSHUS C ITOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB, DJICKTPOHHBIX CPENICTB; N300pakaTh TeOMETpUUIECKAE (PUTYpPBI
M0 TEKCTOBOMY MJIM CUMBOJIBHOMY OIMCAHMIO;

UCIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (UTYpP U T€OMETPUUECKHE OTHOIIEHUS IS
perieHusl MpOCTEeUINX 3a7a4, BO3HHUKAIOIIUX B PEAJbHOW KXWU3HU, OIEHHWBATH pPa3Mepbl
peatbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.



.JII/I‘IHOCTHLIC, METANIPpeAMETHBIC U IPEAMETHLIC
pe3yabTaTbl OCBOCHUSA COAECPKRKAHUA Kypca

[IporpamMma oOecrieunBaeT JOCTUKEHHUE CIACAYIONINX PE3YIbTaTOB:
JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yNbTaThl OCBOCHHSA NporpaMMbel  yuyeOHoro kypca  «Ieomerpusi»
XapaKTEPHU3YHOTCH:

HanMOanecxoe BOCIIMTAHMUC:

MPOSIBJIEHUEM HMHTEpPECA K MPOUUIOMY M HACTOAILIEMY POCCHMCKOM MATEMATUKH, IEHHOCTHBIM
OTHOIIEHHEM K JIOCTHXKEHHSIM POCCHMCKMX MAaTEMaTUKOB U POCCHMCKOM MaTeMaTUYE€CKOU
IITKOJIBI, K UCITOJIb30BAHUIO 3THX JOCTHKEHUN B IPYTHX HayKaX M MPHUKIATHBIX cepax.

Fpamancxoe H TYXOBHO-HPaBCTBCHHOEC BOCIIMTAHHUE:

FOTOBHOCTBIO K BBINIOJHEHUIO OO0S3aHHOCTEH TpaKJaHWHA W pealn3allid €ro Ipas,
MPEJCTABICHUEM O MaTEMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUN, TPOILEAYpP TPaKIAHCKOro 0OIIecTBa (BBIOOPHI, OMPOCHl U TIP.); TOTOBHOCTHIO K
O0OCYXJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUYECKUX PUHIUIIOB B IESITEIbHOCTH YUYEHOTO.

Tpynosoe Bociuranue:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE€ B PEIICHUM MPAKTHUYECKUX 3aJa4 MaTEeMAaTUYECKOMN
HaIMpaBJICHHOCTH, OCO3HAaHWEM BAXXHOCTHM MaTEMaTHYECKOro OO0pa30BaHUsS HA MPOTIKEHUU
BCEH KU3HU JUIsl yCHEUHON Mpo(eCCUOHAIBHOM AESATEILHOCTH U PAa3BUTHEM HEOOXOIMMBIX
YMEHUU;

OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHHEM WHIAWBUIYATbHONW TpaeKTOpuH OOpa3oBaHUS W
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEIA.

ICcTeTHYECKOE BOCIIUTAHUE:!

CIIOCOOHOCTBIO K OMOIMOHAJIBHOMY W OCTETUYECKOMY BOCIPUATHIO MaTEMaTHYECKUX
00BEKTOB, 33724, PEIICHUH, paCCYKICHHUI; YMEHUIO BUIETh MAaTEMAaTHICCKHE 3aKOHOMEPHOCTH
B HUCKYCCTBE.

HCHHOCTI/I HAYYHOI'O IIO3HAHUA:

OpUEHTAIlMEe B JEATEIIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS 4YEJNOBEKa, NPUPOAbI M OOILIECTBa, MOHWMAaHUEM
MaTEeMaTHYECKONM HayKu Kak c@epbl YelOBEYECKOW NeATEIbHOCTH, ITAloB €€ pPa3BUTUS U
3HAYMMOCTH Il pPa3BUTHS LIMBUWIN3ALIUY;



OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU W MaTEMaTHUUYECKON KYJIbTYpOll KakK CpPEICTBOM IO3HAHUS
MUDa;

OBJIaACHHUCM HpOCTGfIIHHMH HaBBIKaMH HCCHGHOB&TGHBCKOﬁ ACATCIIbHOCTU.

duznveckoe BocNUTaHHE, (oOpMUpPOBaAHHE KYJbTYPbI 310POBbSI W 3MOLUOHAJIBHOIO
0J1aronoJIy4uus:

TOTOBHOCTBIO TPUMEHSITh MAaT€MAaTHUECKHE 3HAHHUS B MHTEPECAX CBOETO 3/I0POBbs, BEICHUS
310pOBOro 00pasa *HU3HU (3J0pOBOE MUTAaHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHI U OTIbIXA,
perymnspHas ¢puzndeckas akTUBHOCTB);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K
Ipasa Jpyroro 4eyjoBeka.

IK0JIOrHYeCcKoe BOCIIUTaHHE:

OpUEHTalMell Ha TMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUW [JIs pelleHus] 3ajad B 00JacTu
COXPAHHOCTH OKPYXAaIOIIel cpelbl, TUIaHUPOBAHUS IMOCTYNKOB M OLIEHKA WX BO3MOXKHBIX
MOCJICICTBUM JIJI1 OKPY>KAIOIIEH CPEIbl;

OCO3HaHUEM TI100aTBHOI0 XapaKTepa dKOJIOITMYECKHUX IPOOJIEM U IyTEM X PELICHMS.

JInyHOCTHBIE  pe3yabTaTbl, oO0ecHeYMBAKOIIME  AJANTALMIO  O0yYyamwllerocsa K
U3MEHSIOIIMMCH YCJIOBHAM COLMATBHONW M IPUPOIHOM cpeabl:

e TOTOBHOCTBIO K JICHCTBHSM B YCIOBUSAX HEONPEAEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIBbHOCTh, B TOM YUCIIE YMEHUE YUYUTHCS Y
APYTUX JIt0JIeH, MpUoOpeTaTh B COBMECTHOM AESITEIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMITETEHLIMN U3 ONBITA IPYTHUX;

e HEOOXOAMMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHUH, B TOM YUCie (OPMYJIUPOBATH UJIEH,
MOHSATUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUAX, B TOM YHCJIE PAHEE HE U3BECTHBIX,
0CO3HaBaTh ACPULUTH COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN, MIIIaHUPOBATH CBOE
pa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BbI30B, TPEOYIOIINI KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIE PEILICHUS
U AelcTBUA, (GOPMYIUPOBATh U OLICHUBATH PUCKHU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpeMETHBIC PE3YJIbTaThl OCBOCHHMS TNPOrpaMMbl  ydeOHOro Kypca «I'comeTpus»
XapaKTEPU3YIOTCS  OBJAJACHUEM  VHUBEPCAIbHbIMU  HOZHABAMETIbHLIMU  OClUCmBUAMU,
VHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCUCMBUAMU U VHUBEDCAIbHLIMU PeZyAMUGHbIMU
oelcmeusimu.

1)  Vuueepcanvnvie noznasamenvnvle Oeiicmsus obecneyusaiom Gopmuposanue 0OA308bIxX
KOCHUMUBHBIX NPOYECCO8 00YUaAOWUxcs (0C80eHUue Memo008 NO3ZHAHUS OKPYHCAIOULe20 MUpa,
npuMeHeHue J102ULeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHuu pabomams ¢ ungopmayueti).

Ba3oBnle Jijornyeckue aeicTBHA:



e BBIIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEMaTHUYECKUX OOBEKTOB,
MOHSTH, OTHOIIEHUN MEXITy TOHATUAMU; HOPMYINPOBATH ONPEEICHUS TOHITU;
yCTaHaBIUBAaTh CYLIECTBEHHBIN MPU3HAK KIACCU(PUKAIIMI, OCHOBAaHUS 111 0000IIEHUS U
CPaBHEHHUs, KpUTEPUU IIPOBOIMMOTO aHAIIN3A;

e BOCIPUHUMATh, (HOPMYIHPOBATH U MPEOOPA3OBBIBATH CYKIACHHS: YTBEPAUTEIbHbBIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOILINE; YCIOBHBIE;

e BBIIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHN B (paKTax,
JaHHBIX, HAOJIIOJICHUSAX U YTBEPKACHUSX; IPeyIaraTb KpUTEPUH JIJIs1 BBISBICHUS
3aKOHOMEPHOCTEN U MPOTUBOPEUMIL;

e JICJIATh BBIBOJIBI C UCIIOIB30BAHUEM 3aKOHOB JIOTHKH, AETYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIFOUCHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e pa3buparh 0KA3ATEIHCTBA MATEMATUUECKUX YTBEPHKACHUH (MPSMBIE U OT IPOTUBHOIO),
MIPOBOANTH CAMOCTOSITEIbHO HECIIOKHBIE TOKA3aTeIbCTBA MaTEMaTHIECKHX (DaKTOB,
BBICTPANBaTh apryMEHTALUIO, TPUBOJAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATH CIIOCOO perieHus yueOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus1, BBIOUpaTh Hanbosee MoAXOAAIUN C y4ETOM CaMOCTOATEIbHO BbLAECIEHHBIX
KpUTEPHUEB).

Ba3oBrlIe ucciieqoBarejbLCKue J1eCTBUA:

e HCIIOJIB30BaTh BOMPOCHI KaK UCCIEA0BATEILCKUI HHCTPYMEHT MMO3HAHMS;
dbopMyIHpOBaTH BOIPOCH, ((UKCHUPYIOITHE MPOTUBOPEUHE, IIPOOIEMY, CAMOCTOSTEIILHO
yCTaHABJIMBATh HCKOMOE U JJaHHOE, (OPMHPOBAThH THIIOTE3Y, ApPTYMEHTHPOBATH CBOIO
ITO3UIINI0, MHCHUE;

e TPOBOJMUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IIJIAaHY HECJIOKHBIN AKCIIEPUMEHT,
HEOOJIBIIIOE UCCIICIOBAHKE 110 YCTAHOBIICHHIO OCOOCHHOCTEH MaTEMaTHYECKOTO 00BEKTA,
3aBUCHUMOCTEH 00BEKTOB MEKIY COOOM;

e CaMOCTOSITEJILHO (POPMYIUPOBATH 00OOIIEHHS U BBIBOJBI 1O PE3yIbTaTaM MPOBEAEHHOTO
HaOJI0/ICHU S, UCCIIE0OBAHUS, OIIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIHTaTOB,
BBIBOJIOB M 00OOIIIEHHIA;

e TPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKKE BBIJIBUTATH MPE/TOI0KEHUS O
€ro pa3BUTHUU B HOBBIX YCJIOBUSIX.

Pabora ¢ undpopmaunmeii:

e BBIABIIATH HEJIOCTATOYHOCTHh M U30BITOYHOCTH MH(OPMAITUH, TAHHBIX, HEOOXOTUMBIX TSI
pEIICHUS 3a1a4H;

e BBIOMPATH, AHATU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIHTO
Pa3IUYHBIX BUIOB M OPM TIPEICTABICHHS,

e BBIOMpATH PopMy MpeacTaBiIeHUs HHOOPMAITUN U WILTIOCTPUPOBATH pellaeMbIe 3aa4n
CXeMaMu, TuarpaMmmamMu, HTHOU rpauKkoi M MX KOMOWHAIMSIMU;

e OIICHUBATH HAAEKHOCTh MH(POPMAITUU TIO KPUTEPHUSIM, MTPEITIOKCHHBIM YIUTEIIEM WU
c(hOpMyIMPOBAHHBIM CAMOCTOSTEIIBHO.

2) Vuusepcanvnvle KoMMYHUKamueHbvle Oelicmsus 00ecneyusaom CchopmMuposanHoCcms
COYUALHBIX HABBIKOE 00YYAIOUUXCA.

Oo0menue:



BOCIPUHUMATH U (OPMYIUPOBATH CYKIACHHSI B COOTBETCTBUHU C YCIOBHUSIMH U LETSIMU
0OLIEHUS; ICHO, TOYHO, TPAMOTHO BBIPayKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U
NMCbMEHHBIX TEKCTaX, 1aBaTh MOACHEHUS 10 X0y PEIICHUS 3a1a4l, KOMMEHTHPOBATh
MOJIYYEHHBIN PE3YIbTAT;

B X0J1¢ 00CYK/I€HHsI 33]]aBaTh BOIIPOCHI 10 CYIIECTBY 00CY>KIaeMOM TEMbI, TPOOJIEMBI,
pelmaeMon 3aa4t, BbICKa3bIBaTh UJICH, HALICJIICHHBIE HA MIOUCK PEIIEHUS; COITOCTABIISITh
CBOM CYXKJIEHUS C CYXKJICHUAMHU JIPYTUX YYACTHUKOB JIUajora, OOHapy>KMBATh pa3inyue u
CXOJICTBO TO3UIUH; B KOPPEKTHOU PopMe hopmMyIupoBaTh pa3HOTIacHs, CBOU
BO3PAKEHUS;

MPEACTABIIATH PE3YJIbTaThl PEUICHUS 33[]a4H, SKCIEPUMEHTA, UCCIEA0BAHMS, IPOEKTA;
CaMOCTOSITENIEHO BHIOMPATh (hOpMaT BRICTYIUICHHUS C YUETOM 3a]a4 MPE3ECHTAIH U
0COOEHHOCTEH ayTUTOpPHUHU.

CoTpyaHuyvecTBo:

MMOHKUMATh U UCIIOJI30BAaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYAbHOU PaOOTHI PHU
pelIeHun y4eOHBIX MaTeMaTUYECKUX 3a]1a4;

MIPUHUMATH 1€ COBMECTHOM JI€SITEILHOCTH, TUIAHUPOBATh OPTaHU3aluI0 COBMECTHOM
paboThI, pacripeAeisaTh BUIbl PadOT, JOTOBAPUBATHCS, 0OCYKAATh MPOLIECC U PE3yJIbTaT
paboThI; 00001IATH MHEHHUSI HECKOJIBKUX JIIOJIEH;

y4acTBOBATh B IPYIIOBBIX (hopMax paboThl (00CykAEHUSA, 0OOMEH MHEHUSIMU, MO3TOBbBIC
HITYPMBI U JIp.);

BBITIOJIHATH CBOIO YacCTh pabOThI U KOOPJAUHUPOBATH CBOU JICHCTBUS C APYTUMH WiCHAMU
KOMaH/Ibl;

OIICHMBATh Kau€CTBO CBOETO BKJIAJIa B OOIIUI TPOTYKT IO KPUTEPUSIM,
c(hopMyIMPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

3) Vuueepcanvuvie pecynsamuenvle Oelicmsus 0b6ecneuuaronm @GOoOpMuposarHue CMblCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKO TUYHOCTIU.

Camoopranusanus:

CaMOCTOSTENIbHO COCTaBJIAThH IUIAH, aJTOPUTM pElIeHUs 3aJaud (UJIM €ro 4acTh), BIOMpAaTh
Croco0 pelleHus ¢ y4€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PELICHU ¢ YYETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOJIBb:

BJIJIETh CIIOCO0aMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoliecca U pe3yJibTaTa peIIeHUs
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELUICHUU 3a]1a4l, BHOCUTh
KOPPEKTUBBI B ACSATEILHOCTh HA OCHOBE HOBBIX O0OCTOSITEILCTB, HAWICHHBIX OIIHOOK,
BBISIBIIEHHBIX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIBHOCTH MTOCTABIEHHOMU LIEJIN U YCIOBUSM,
OOBSCHSITH MPUYUHBI TOCTIXKCHHS HJIA HEJOCTIKCHUS 1€, HAaXOUTh OINOKY, 1aBaTh
OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



[IpeameTHBIC pe3ynbTaThl OCBOSHUS MTPOTrPAMMBbI YI€OHOTO Kypca K KOHITY 00y4deHus B 9
KJ1acce.

. 3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOJIUTh C MX MOMOIIBIO
pa3IMYHBIC  DJIEMEHTHI  MPSIMOYTOJIBHOTO  TPEYroJibHUKA  («pElIeHUuE MPsIMOYTOJIbHBIX
TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBI0 KAJBbKYJISATOPA) JJIMHBI U YIJIbl JJI HETAOJIWYHBIX
3HAYECHUU.

. [Tonp3oBaThes (opMylaMyd TIPUBEACHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXIECTBOM JIJIS1 HAXO0K/ICHUSI COOTHOLICHUN MEXAY TPUTOHOMETPUUECKUMU BETUYUHAMH.

. Hcnonbs30BaTh TEOpPEMBI CHHYCOB M KOCHUHYCOB JUISI HAaXOXICHHS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHWE TPEYTrOJbHUKOBY»), MPUMEHATh WX TPHU PEIICHUU
FeOMETPUYECKUX 3a]1a4.

. Brnaners mnonsTusMu mnpeoOpazoBaHuUsi IMOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
noaoOHeIXx Quryp. Ilomp3oBaTbcsi CBOMCTBaMHM TOMOOMS TPOU3BOJIBHBIX (UTYpP, YMETh
BBIYUCIISATH JIJTMHBI M HaXOJUTh YIUIbl y MOJ0OHBIX (uryp. IlpumeHaTs cBoiicTBa mogoOust B
MPAKTUYECKUX 3a/1auax. Y METh MPUBOAUTH IPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

. [Tonmp30oBaTeCs TEOpeMaMM O MPOU3BEACHUU OTPE3KOB XOPI, O MNPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBAPaTE KaCATEIbHOM.

. [Tonb30oBaThCs BEKTOpaMU, TOHUMATh UX TEOMETPUUECKUN U (PU3UIECKUN CMBICI,
MPUMEHSTh UX B PEUICHUM TeOMETpUUYeCKuX M (u3mdeckux 3anad. [IpumeHsaTh ckanspHoOe
MPOM3BEICHUE BEKTOPOB I HAXO0XKIECHUS JJIMH U YTJIOB.

. [Tonmp30BaThCd METOOM KOOPAMHAT HA IUIOCKOCTH, INPUMEHSTh €r0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

. Brnagers moHATUSMY PABUIIBHOTO MHOTOYTOJIbHHUKA, JJIMHBI OKPY>KHOCTH, JJIMHBI
JIyTU OKPY>KHOCTH U PAJAUAHHOW MEPHI YIjla, YMETh BBIYMCIIATH IJIOMIA[b KPyra U €ro 4acTeu.
[TpuMeHsTh NOTy4YeHHbIC YMEHUS B TPAKTUYECKUX 3a7avax.

. Haxomute ocu (WM TEHTPHI) CUMMETpUU (GUTYp, TPUMEHSTH JIBUKCHUS
TJIOCKOCTHU B MPOCTEUIINX CIIyYasx.

. [IpyMeHSITh MNOJIydEHHBIE 3HAHHUS HAa TMPAKTUKE — CTPOUTh MATEMAaTHYECKHE
MOJICJIM I 33Ja4 PEaJbHOM >KU3HU W TMPOBOJUTH COOTBETCTBYIOIIUE BBIUHUCIEHUS C
OPUMEHEHUEM TMOA00US W TPUTOHOMETPUUYECKUX (PYHKIUH (MOJb3ysACh, TIe HE0o0XO0IUMO,

KQJIBKYJIITOPOM).



Conep:xanue Kypca

1. IToBTOpeHue kypca 8 kinacca

2.BekTopsl. MeToa koopinHAT

OCHOBHBIE U3y4aeMbI€ BOIIPOCHI:
v Ilonsarue BexTOpA.

v/ PaBeHCTBO BEKTOPOB.

v/ OTKiagpIBaHUE BEKTOPA OT JaHHOM TOUKH.

v CyMMa BEKTOPOB.

v/ 3akoHbl cioxeHus BekTopoB. [IpaBuio napamienorpamMma.
v CyMMa HECKOJIbKIX BEKTOPOB.

v Bhuntanune BEKTOPOB.

v [lpousBeneHne BEKTOpa Ha YHUCIIO.

v [IpumMeHeHre BEKTOPOB K PEIICHUIO 3a/1a4.

v/ CpenHsis TUHUM Tparenuu.

v’ PaznoxeHne BEKTOpa 10 IBYM HEKOJUTUHEAPHBIM BEKTOPAM.
v’ KoopaunaTsl BeKTOpA.

v/ CBs3b MEXAYy KOOpANHATAMU BEKTOPA U KOOPAMHATAMH €r0 Hadaja U KOHIA.
v Ilpocreiimue 3a1a9u B KOOPAUHATAX.

v/ YpaBHEHHUE TUHHUU Ha MJIOCKOCTH.

v/ YpaBHEHHE OKPY>KHOCTH.

v/ YpaBHEHHE NPIMOH.

3.CoOTHOIIIEHHS MEXAY CTOPOHAMU U yTJIaMH TpeyroyibHuKa. CKaISIpHOE MPOU3BEACHUE
BEKTOPOB
OCHOBHbIE U3y4aeMbl€ BOIPOCHI:
v/ Cunyc, KOCUHYC, TAaHTEHC.
¢/ OCHOBHOE TPUTOHOMETPHUUYECKOE TOXK1eCTBO. DOPMYIIbI MPUBEICHUS.
v/ ©opMyIibl 7151 BBIYUCICHUS KOOPIUHAT TOYKH.
v Teopema o I0maIM TPEYroJbHUKA.
v/ Teopema CHHYCOB.
v Teopema KOCHHYCOB.
v/ Pemenne TpeyroabHUKOB.
v U3meputenbHbie paboTHI.
v YTroJI MeXIy BEKTOPAMH.
v/ CkansipHoe NMPOU3BEACHNUE BEKTOPOB.
v/ CkansipHoe poU3BEACHNUE B KOOPJMHATAX.
¢/ CBoiicTBa CKAJIIPHOTO MTPOU3BEICHUS BEKTOPOB.
4.JlnHa OKPYXKHOCTHU U TUIOIIAIh Kpyra
¢/ OCHOBHBIE U3y4aeMbI€ BOIIPOCHI:
v [IpaBuibHBIN MHOTOYTOJIBHHUK.
v/ OKpY>XHOCTh, OUCAHHASI OKOJIO TPAaBUILHOTO MHOTOYTOJILHUKA.
v/ OKpYXHOCTbh, BIIUCAHHAS B TIPABIJILHBII MHOTOYTOJILHUK.
v/ ©opMyIibl 711 BBIYUCIICHHUS TUTOIAIA IPABHIIBHOTO MHOTOYTOJIbHHUKA, €T0



= CTOpOHBI U pajnyca
* BIIMCAHHOW OKPYHOCTH.

¢ [locTpoeHune mpaBMIbHBIX MHOTOYTOJIbHUKOB.
¢/ JlivHa OKpYKHOCTH.
v/ Ilmomanp kpyra.
¢ [lomaas KpyroBoro cexTopa.
5. JIBoKkeHUs
OCHOBHBIE U3y4aeMbI€ BOIIPOCHIL:
v’ OrobOpakeHne TIOCKOCTH Ha ceOsl.
v lloHsATHE TBUKEHUS.
v HasoxxeHus u JBMO>KEHUSI.
v/ [lapannenbHblil mepeHoc.
v’ [loBopoT.
6. HauanbHble cBEACHUS U3 CTEPEOMETPUHN
OCHOBHBIE H3y4aeMbIe BOTPOCHI:
v [lpenmer crepeomeTpun
v’ ['eomeTpuueckue Tena u MOBEPXHOCTH
¢/ MHOTrOTrpaHHHKH: MpU3Ma, apajuieenune 1, mupaMuaa, GopMymsl As
BBIUHCIICHUS UX 00BEMOB
¢/ Tena u NOBEpXHOCTH BpALLEHUS: HWIMHAP, KOHYC, cdepa, map, Gopmynsl s
BBIUHCIICHUS UX TUIOIIAAei MOBEPXHOCTEN U 00BEMOB.
8. [ToBTOpEHUE



IInanupyemble pe3yjbTaThl H3yYeHHUS
Kypca reomeTpum B 9 Kjacce

«BeKkTopbD)

Yuawuiica nayuumcsn Yuawuiica nonyuum

° 0003Ha4YaTh U U300paKaTh BEKTOPHI, 603MOMCHOCHb HAYYUMbCA

° M300pakaTh BEKTOP, PABHBIN TaHHOMY,

° CTPOUTH BEKTOp, PABHBI CYMME IBYX ° oénadems BEKMOPHbIM
BEKTOPOB, HCIIOJIb3Ysl TpaBWia TPEYTOJbHUKA, | MEMOOOM Ol peuieHus 3a0ad Ha
Iapajuiesiorpamma, dbopMynupoBaTh 3aKOHBI | @blUUCTEeHUE U OOKA3AMENbCNEO;
CJI0KEHMS, ° npubpecmu onvim

° CTPOUTH CYMMY HECKOJIbKUX BEKTOPOB, | 8bINOIHEHUS NPOEKMOS.

HCIOJIb3YS IIPABUIIO MHOTOYTOJIbHUKA,

° CTPOUTb BEKTOpP, PaBHbIA Pa3HOCTHU
JIBYX BEKTOPOB, ABYMsI CIIOCOOaMHU.

° peuars  IeOMETPUYECKHE  3aJauu
HCIOJIb30BaHUE QITOpPUTMA BBIPAXKEHUS Uepe3

JaHHBIC BCKTOPBI, HCIIOJIB3Yys IIpaBHJIA CIOKCHUA,
BBIYUTAHUSA U YMHOKCHHA BCKTOPA HA YHUCJIO.

° pemarb IpOCTEUIINE FeOMETPUUECKHE
3a/layd, ONMUpasCh HA H3YyYEHHbIE CBOMCTBA
BEKTOPOB;

° HaXOJUTh CPEIHIOI JIMHUIO Tpareuuu
10 33JJaHHBIM OCHOBAHUSIM.

° B mnoBcenHeBHOH KH3HU W TIPH

HU3yUYEeHUH JAPYTrUX MpeIMeTOB:

° MCII0JIb30BaTh BEKTOPHI JIJI PEIICHUS
MPOCTEUIIMX 3a7ay Ha OIpPEIeICHUEe CKOPOCTH
OTHOCHUTEJILHOTO JIBUKCHMUSI.

«MeToa KoopaAMHAT»

Yuawuiica nayuumes:

° onepuposamuv Ha 6A3080M YPOBHE
NOHAMUAMU KOOPOUHAMbL 8EKMOPA, KOOPOUHAMbL
CYMMbl U PAZHOCMU BeKMOPO8, NPOU3BEOCHUS]
8eKMOpa HA YUCTIO

° BbIUUCTAMb KOOPOUHAMbBL 8EKMOPA,
KOOPOUHAMbL CYMMbL U PAZHOCHU BEKMOPOS,
KOOPOUHAMbl NPOU3BEOeHUsI BeKMOPA HA YUCO,

® 6blHUC/IAIMb Y20l Meofcdy 6eEKmMopamu,

® 6blHUCIAIMb CKAJAIPHOE np0u3ee()eHue
6EKMOpPO8,

® 6blHUCIAAMb pACCMOAHUE Meofcdy
mo4kamu no u36ecmHvbim Koopduﬂama/w,

® BblYUCTIAMDb KOOpauHClmbl cepeduﬁbl
ompe3Ka

® cocmaesiiinib YpaeHeHUue OKPYIHCHOCMU,

3HAA KOOp()l/lH(lmbl yenmpa u mo4Ku OKpPYI;ICHOCMU,

Yuawuiica nonyuum
603MOICHOCHb HAYYUMbCA:

° 0871a0emb KOOPOUHAMHBIM
MemoooM peutenus 3a0a4 Ha
8blYUCTeHUE U OOKA3AMENbCINEO,

° npuobpecmu onvim
UCNOIb308AHUS KOMNLIOMEPHBIX
npocpamm OJisk AHAIU3A YACTHBIX
cyuaes

° B3AUMHO20 PACNONIONCEHUS
OKPYIHCHOCMEU U NPAMBIX,
° npuobpecmu onvim

6bINOJIHEHUS NPDOEKMOE




COCMAasAms ypagHeHue npsamol no KOOpOUHAMam
08YX ee Mmouex;

° peuiams npocmeriuiue 3a0ayu
MemoooM KOOPOUHAM

«Coomnouwienusn medxcoy cmoponamu u yanamu mpeyzoavhuxa. Ckanapuoe npousee-
O0eHue 6eKmopos)

Yuawuiica nayuumecea:

° onepuposamu Ha 6A3080M YPOGHe
NOHAMUAMU. CUHYCA, KOCUHYCA U MAH2EHCA Y2Il086,
° NPUMEHAMb OCHOBHOE

MPUSOHOMEMPULECKOE MOAHCOeCE0 NPU peuleHUU
3a0a4 Ha HAXO0HCOeHUe 0OHOlL
MpUcOHOMempuyeckou YyHKyuu yepes opyeyio,

° uU300paxscams Y201 MerHcoy
BEKMOPAMU, BLIYUCTAMb CKANAPHOE NPOU3BEOCHUE
BEKMOPO8,

° HAX00Uumb yeilbl MeXCOy 6eKMopamu,
UCNONL3YSL POPMYTY CKATSAPHO20 NPOU3BEOCHUSL 8
KOOpouHamasx,

° NPUMEHAMb Meopemy CUHYCO8,
meopemy KOCUH)CO8,

° NPUMEHAMb hOPMYIY naouaou

1 absin o
mpeyzonvhuka: S = 2 :

° pewams npocmetiuue 3a0ayu Ha
HAaxoxcoenue CMopoH U y2jio8 NPOU380JIbHO2O0
mpey20ibHUKa

Yuawuiica nonyuum
603MOMCHOCHIb HAYYUMBCA:

° BLIUUCTAMb NIOUWAOU
Queyp, cocmasnenHvix uz 08yx u bosee
NPAMOY 20JIbHUKO8, NAPALILENI02PAMMOS,
MpeyeoIbHUKO8, Kpyea U CeKmopa,

° BLIYUCTIAMb NIOUWAOU
MHO20)20/IbHUKO8, UCNOIb3) 5L
OMHOWEHUS PABHOBEIUKOCMU U
PABHOCOCMABNEHHOCTU,

° NpUMEHAMb
aneebpauyeckuli u
MPUCOHOMEMPULECKUL MaAMepual npu
peulenuly 3a0ay Ha GblYUCIeHUe
naowaoet MHO20)20lbHUKO8,

o npuobpecmu onvim
NpUMEHeHUs ANleeOpauiecko2o u
MPULOHOMEMPULECKO20 annapama npu
peulenuy 2eoMempuyecKux 3a0ay

Jlnuna okpyscnocmu

U n1owaos Kpya

Yuawuiica nayuumcea:

° onepuposamv Ha 0A3080M YpPOGHE
NOHSMUSMU NPABUTLHO20 MHO20V2ONbHUKA,

° npumeHsams  GopmMyay 0s 8blYUCTEHUS
Vena npasuibHo20 n-yeoabHUKdA.

° npumensms  gopmynrvl  nIowaou,
CMOPOHbL NPABUTLHO20 MHO20Y20lbHUKA, paouyca
BNUCAHHOU U ONUCAHHOU OKPYICHOCTMU,

° NPUMEHSMb Gdopmynvl  OnuHbL
OKDYIHCHOCU, OYeU OKPYHCHOCMU, NIOWAOU Kpyea
U Kpy208020 ceKmopa.

° UCNOIb308AMb  CBOUCMBA  UMEPEHUS
OJIUH, Vel08 NpU peuleHuU 3a0ay HA HAXO0HCOeHUe
ONIUHbL OMpe3Ka, epadyCcHOU Mepbvl yeld;

° BLIMUCTIAMb NAOWAOU MPEY2OTbHUKOS,
NPAMOY20JIbHUKO8, mMpaneyuil, Kpy208 u CeKmopos,

Yuawuiica nonyyum
603MOICHOCMb HAYYUMbCA:

° 8b1800UMb POPMYY 05
BbLIYUCTICHUS Y 2ld NPABUTLHO20 N-
V2ONIbHUKA U NPUMEHSIMb ee 8 npoyecce
peulenus 3a0ady,

° npo8ooOUMs
ookazamenbcmea meopem o gopmyine
nIOWaou, CMopoHsvl NPABULLHO2O
MHO20V20IbHUKA, PAOUYCA BNUCAHHOL U
ONUCAHHOU OKPYAHCHOCIU U CIe0CMBULL
U3 meopem u NPUMEHIMb UX npu
peuienuu 3a0a,

° peuiams 3a0a4u Ha
00KA3amenbCmeo ¢ UCNOIb308AHUEM




° BLIYUCTAMb  ONUHY  OKPYIUCHOCMU U
ONIUHY OYeU OKDYHCHOCTU,
° BLIUUCTAMb OIUHDL JIUHEUHbIX

NeMeHmo8 Gueyp u ux yeuvl, UCNONb3YS U3YUeHHble
Gopmynol.

B noeceonesnoii scusnu u npu uzyueHuu
opyz2ux npeomemos:

GhopmyNL OnuUHBL OKPYHCHOCIIU U OJIUHBL
0yau OKpyICcHOCmU, popmya naowaoet

dueyp.

° pewams  npakmudeckue  3a0ayl,
CBA3AHHbIE C  HAXOJNCOCHUEM  2eOMempUudecKux
BEUYUH.

JHeuscenusn

Yuawuiica nayuumcea:

. onepupogamu Ha 6A3080M YPOGHe
NOHAMUAMU OMOOPANCEHUS NIIOCKOCMU HA cebsl U
08UIICCHUS,

. onepuposamuv Ha 6A3080M YPOBHe
NOHAMUAMU 0CEBOU U YEHMPATIbHOU CUMMEmMpPUl,
napaienbHo20 nepeHocd, N0Bopoma,

. pacnosxHasamsv 8UObL OBUNHCEHUII,

. 8LINOJIHAMb NOCMPOEHUE OBUNCEHUL C
NOMOWBIO YUPKYJIA U TUHEUKU, OCYWeCmEIIsAmb
npeobpaszosanue guayp,

. PACNO3HABAMb NO YEPMENCAM,
ocywecmsnams npeobpazoeanus uyp c
NOMOWbIO 0Ce8OU U YEHMPATbHOU CUMMEMpPUU,
napanieibHo20 nepeHoca U nogopoma.

Yuawuiica nonyuum
603MOMNCHOCMb HAYYUMbCA:

° NPUMEHAMb CBOUCMBA
0BUIICEHUS. NPU peuleHUl 3a0at,
° NPUMEHSNb NOHAMUSL:

ocesas U YeHMpaibHas CUMMEmpUsl,
NapanienbHulll NEPeHoC U NOBOPOm Ol
peuteHuu 3a0ay

Hauanvnwie ceeoenusn u3 cmepeomempuu

Yuawuiica nonyuum npeocmasnenusn o
npoCmeuux MHO202PAHHUKAX, MeNax U
NOBEPXHOCMSAX 8 NPOCMPAHCMEe,; 3HAMb YOPMY bl
OJ151 BLIYUCTEHUS NAOWAOeU NOBePXHOCMell U
00vemMos mei

006 akcuomax naanumempuu

anu;mlc;z NO3HAKOMUmMCA C OCHOBHbIMU
akcuomamu njaaHumenipuu, 6_)/()67’1’1 umenio
npedcmaeﬂenue 00 OCHOBHBIX dManax paseumu
ceomempuu.

Iloemopenue Kypca nnanumempuu




TemaTnyecKkui mJiaH

HaszBanue pasaena

KoauuecTBo
JacoB,
OTBOAHMBIX Ha
u3ydyeHHue
MPOrpaMMHOT0
MaTepuaJja

KoaunuecTBo
4acos,
OTBOJTHMBIX
Ha
KOHTPOJIbHbIE
npoueaypbl

DJyieKTpoHHbIe (U (ppoBHIE )
oOpa3oBaTesIbHbIE pecypchl

Ypok BBOAHOTO
MOBTOPEHHSI.

2

Bexkropsl.

Mertona KoopauHAT.

10

CooTHOILIEHUS MEXKTY
CTOpOHaMI/I 158 er'IaMI/I
TpeyroiapHuKa. CkanspHoe
MIPOU3BE/ICHUE BEKTOPOB

10

Jlst moArOTOBKH
00y4aoImuxcs K YPOKY:
http://www.allmath.ru
http://www.problems.ru
http://methmath.chat.ru
https://tutor.yandex.ru/tutor/
https://resh.edu.ru/

Just moduTeei
MaTeMaTHUKH:
http://www.etudes.ru —
MaremaTuyecKue 3THIbI
http://eqworld.ipmnet.ru —
KHUTU 110 MaTEMAaTHKE,
(u3rKe, MEXaHUKE IS
IIOATrOTOBKH K DK3aMEHaM
http://olympiads.mccme.ru/ust
n

https://alexlarin.net/
https://oge.sdamgia.ru/
https://4ege.ru/
http://www.math.ru/

Jast yunreJieii:
http://www.fcior.edu.ru/ deae
PaJIbHBII LIEHTP
WH(POPMAITUOHHO-
00pa3oBaTeIbHBIX PECYPCOB
http://school-
collection.edu.ru Exunas
KOJIJIEKIMS TU(POBBIX
00pa3oBaTeNbHBIX PECYPCOB
http://eorhelp.ru/ DmexTpoHHBI
€ 00pa3oBaTelIbHBIE PECYPCHI
http://eor.it.ru/eor/ YueOubIi
MOPTAJI TIO UCTIOIB30BAHUIO
OO0P B obpazoBarenbHON
JIeATENIbHOCTH

http://it-n.ru/ CeTs
TBOPYECKUX YUUTEIEH

Jnst noaroroBku k 'NA:
fipl.ru — mopran
WHPOPMATMOHHON



about:blank
about:blank
https://multiurok.ru/all-goto/?url=http://imfourok.net/go.html?href=http%3A%2F%2Fwww.problems.ru%2F
https://multiurok.ru/all-goto/?url=http://imfourok.net/site/go?href=http%3A%2F%2Fmethmath.chat.ru%2F
https://tutor.yandex.ru/tutor/
https://resh.edu.ru/
https://multiurok.ru/all-goto/?url=http://www.etudes.ru/
https://multiurok.ru/all-goto/?url=http://eqworld.ipmnet.ru/
http://olympiads.mccme.ru/ustn
http://olympiads.mccme.ru/ustn
https://alexlarin.net/
https://oge.sdamgia.ru/
https://4ege.ru/
http://www.math.ru/
http://www.fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://eorhelp.ru/
http://eor.it.ru/eor/
http://it-n.ru/
http://www.fipi.ru/

JlnvHa OKpYKHOCTHU U
mionanb Kpyra

10

JBu>xeHus. 8
HauanbHble cBeieHHUS U3 12
CTEPEOMETPHH.
[ToBropenue. Pemenue 8
3ajad.
Hroro 68

HOJIEP’KKY MOHUTOPUHTA
KadyecTBa 00pa3oBaHusl, 31€Ch
MOKHO HalTh denepanbHbIIT
OTKpPBITHIN OaHK 3a1aHUM, a
TaK»XKe JEMOBEPCHUHM 3aJaHUN
OI'D no Bcem npenMeram

gia.edu.ru/ — Odunmansbubi
noprai I'ocyrapcTBeHHOM
HUTOTOBOM aTTECTAINH,
COJICPKUT OOIIYHO
nHpopmanuio o [HA,
9K3aMEHAIMOHHbIE
Marepuaibl, HOPMAaTHBHBIC
JIOKYMEHTBI.

reshuoge.ru —
o0Opa3oBaTeIpHBIN TOPTA
g moarorosku k ' MA o 14
npeametam! OHIAHH TECTH U
MoIpoOHOE TOSICHEHNE K
3ajayaM U BOIIpOcaM

https://yandex.ru/tutor/oge/
— o(UIHATILHBINA TPOSKT
Supexc. 3neck omyOIMKOBaHBI
poOHBIE BApUAHTHI TECTOB C
OTBETaMH, MOSCHEHUSIMH U
BO3MOXXHOCTBIO PELICHUS
oHyaiH. TecTsl
MpelHa3HaAYeHbI [T
noarotosku k EI'D u THUA:
OHH TIOMOT'YT NOJIyYHUTh
MIPEJICTaBJICHUE O COJIEPKAHUH
1 GOpPMYITUPOBKAX 33/TaHUM,
OLIGHUTDH CBOY 3HAHHUS U
YPOBEHb OATOTOBKH,
HAy4YUTHCS PeIIaTh OTIENbHbIE
TUIBI BOPocoB. Bee 3ananus
pa3paboTaHbl CEUUAIBHO IS
Snpaexca rpynmnon 3KcrnepToB
Y COOTBETCTBYIOT
TpeboBaHUsIM MUHHCTEPCTBA
00pa3oBaHHs U HAYKH
Poccuiickoit @enepanuu.

4ege.ru — ETI'D moprai, Bcé
nocaenaee k EI'D u OI'D. Bes
uHpopmarus o EI'D u OI'D

examen.ru/ — Bee o TUA u
EI'D. Onnaiin TecTupoBaHue.



http://gia.edu.ru/
http://reshuoge.ru/
http://4ege.ru/
http://www.examen.ru/

PecypcHoe o0ecniedenne y4eOHO# MporpaMmbl

YyeOHasi suTepaTypa OCHOBHAsI
['eometpusi: 7 — 9. Yuebnuk nmst obuieoOpazoBateinbHbix yupexaenui. / JI.C. Aranacsn, B.O.
byrysos, C.b. Kanomies, 3.I'.ITo3nsik, 1.W. FOauna.- M.: [IpocBenienune, 2018 — 384 c.

JlonoiHuTE IbHAS JIUTEPaTypa AJIsl YUUTeJ s

1. 3uB b.I'. 'eomerpus. Juaaktuyeckue matepuansl. 9 kiu. / b.I'.3uB, B.M.Meiinep. — 16-¢
u3a. - M.: [Ipocsemienue, 2010. -127 c.: ui.

2. Uzyuenne reometpuu B 7, 8, 9 Kimaccax: MeToA. pekoMeHaanuu: kH. ana yuutens / JI.C.
Artanacss, B.®.byry3os, FO.A.I'na3zkos u ap. - M.: [Ipocsemenne, 2011.

3. Mumenko T.M. I'eomerpus. Tematuaeckue Tecthl. 9 knacc / T.M.Mumenko, A.Jl.bauHKOB.
— 3-¢ u3n., nopad. — M.: I[IpocBemenue, 2011. — 80 c.

4. Marematuka. 5-11 knaccel: mpoOJIEMHO-pa3BUBAIOLIME 3aJaHMsI, KOHCIEKTHl YpPOKOB,
npoekThl / aBT.-cocT. ['.b.IlonTaBckas. —Bonrorpaa: Yuutens,2010. — 143 c.

JAupakTuyecKkue MaTepualibl, padoune TeTPpaau
I'eomeTpusi: pabouas Tterpanb: 9 «xi. /JI.C.AranacsH, B.®D.byry3os, .A.I'ma3kos,
N.N.YOauna. — M.: Ilpocseienue, 2018.

HNuTepHer-pecypcesbl
. www.edu.ru (caiit MOuH P®).
. www.school.edu.ru (Poccuiickuii o61eo0pa3oBaTenbHbIN OPTAN).
. www.pedsovet.org (Bcepoccuiickuit UntepHeT-mienicoser)
. www.fipi.ru (caiiT deaepabHOr0 HHCTUTYTA MEJArOTHYECKUX U3MEPEHUN).
. www.math.ru (MaTepHeT-noaiepxka yuureiaei MareMaTHKN).
. www.mccme.ru (caiiT MOCKOBCKOTO IIEHTpa HEMPEPBIBHOTO MaTEMAaTHYECKOT0 00pa30BaHus).
. WWW.it-n.ru (ceTh TBOPYECKHUX YUUTEIICH)
. www.som.fsio.ru (cereBoe 00beTUHEHNE METOIUCTOB)
9. http:// mat.1september.ru (caiiT razeTsl «MaTemaTuka)
10. http:// festival. Iseptember.ru (pectuBanp nenarorndeckux uneil «OTKPHITHIN ypoK»
(«ITepBoe ceHTSAOPsI»)).
11. www.eidos.ru/ gournal/content.htm (MuTepHeT - )xypHan «QUI0c»).
12. www.exponenta.ru (oOpa3oBaTeabHbII MAaTEMATUYECKUMA CANT).
13. kvant.mccme.ru (351eKTpoHHas Bepcus xKypHana «KBaHT».
14. www.math.ru/lib (3;iekTpoHHass MaTemMaTHdecKas OMOINOTEKA).
15. http:/school.collection.informika.ru (enunas komteknus HUGPOBBIX 0OPA30BATENBHBIX PECYPCOB).
16. www.kokch.kts.ru (on-line TectupoBanue 5-11 kimaccsr).
17. http://teacher.fio.ru (menarornyeckas Mactepckas, ypoku B UHTepHeTe U 1pyroe).
18. www.uic.ssu.samara.ru (myTeBoauTeNb «B Mupe HayKu» JUIsl IIKOJIbHUKOB).
19. http://mega.km.ru (Merasanuknoneaus Kupumia u Medoaus).
20. http://www.rubricon.ru, http://www.encyclopedia.ru (caifTbl « JHIIUKIIOTIEAUI»)

0NN N kAW






KanennapHo-temaTnieckoe nNJ1aHUpPOBAaHHeE.

I'eomerpusi. 9 kiaccol (2 yaca B Heles10, Bcero 66 4acos).

Nen/m | ITyHkT Pa3znes u ocHOBHOeE coep:KkaHHue TeMbI KOJIU- Hdara Hdara
yqeﬁﬂ 4eCTBO o 1IJiany (l)aKTl/I'lECKI/l
HKa qacoB
1. Y pOK BBOJTHOTO TOBTOPEHHS. 2
I'naBa 1. BekTopsbl. 8

2. §1 2
[TonsiTue BekTOpa.

3. §2 2
Cl10’)K€HHE Y BBIYMTAHHUE BEKTOPOB.

4. §3 2
YMHOXeHue BeKTopa Ha yucio. [I[pumMeHeHre BEKTOPOB K PEIICHUIO 3a/1ay.

5. §3 2
YMHOkEHNE BeKTOpa Ha 4ncio. [IpuMeHeHre BEKTOPOB K PEIICHUIO 3a1a4.

I'naBa 2. Meroa KOOpAUHAT. 10

6. §1 2
Koopaunnats! BekTopa.

7. §2 2
[Ipocreiimme 3aga4n B KOOpANHATAX.

8. §3 2
YpaBHEHHUsI OKPY>KHOCTH U MPSIMOM.

0. §3 2
YpaBHEHUS OKPYKHOCTH U MPSIMOMA.

10. §§1-3 | YpaBHEHUS OKPYKHOCTH U MPSIMOIA. 2
Koumponvnasa paboma no meme: «Memoo Koopounamy.

I'naBa 3. CooTHOLIEHNSI MEKAY CTOPOHAMM H yIJIAMH TPEYroJIbHUKA. 10
CkajisipHoe npousBe/ieHe BEKTOPOB

11. §1 2
CHHYC, KOCHHYC ¥ TaHT€HC yIJIa.

12. §2 2

COOTHOIIEHNS MEX1y CTOPOHAMU M YIJIaMU TPEYTOJIbHUKA.




13. §2 2
CooTHOIIEHUs MEXKY CTOPOHAMHU U YIIIaMH TPEYTOJIbHUKA.
14, §3
CxkansipHoe Mpou3Be/IEHUE BEKTOPOB. 2
§§1-3 | CkansipHoe npou3BeeHUE BEKTOPOB.
15 Konmponsnasa paboma no meme: «Coommnouwienus mexcoy Cmoponamu u 2
' yenamu mpeyzoibHUKa».
I'naBa 4. JIiuHa OKPY:KHOCTH H IJIOIIAAb Kpyra 10
16. §1 2
ITpaBuIbHBIE MHOTOYTOJIBHUKH.
17. §1 2
ITpaBUIbHBIE MHOTOYTOJIBHUKH.
18. §2 2
JlmHa OKpY>KHOCTH M IIJIOMIAIh KpyTa.
19. §2 2
JltnHa OKPY>KHOCTH M IIJIOMIAIh KPyTa.
20. §§1-2 Pemenne 3amauy. 2
Konmponvnas paboma no meme: «/[nuna OKpysIcHOCIMU U RAOULAOL KPY2a».
I'nasa 5. /IBH:KeHHS. 8
21. §1 ITonsTHE OBMKEHUS. 2
22, §2 2
[TapannensHbIN IEPEHOC W TOBOPOT.
23. §2 2
[TapannensHbIN IEPEHOC W TOBOPOT.
24. §§1-2 [TapajienabHbIi IEPEHOC U TIOBOPOT. 2
Konumponvnasa paboma no meme: «/leuscenusny.
I'naBa 6. HavyajbHble CBeleHUSI U3 CTEPEOMETPHH. 12
25. §1 2

MHOrorpaHHuKH.




26. §1

MHOrorpaHHuKH.
27. §2

Tena ¥ MOBEpXHOCTH BPALLECHUS.
28. §2

Tena v MOBEpXHOCTH BPALLECHUS.
29. §2

Tena ¥ MOBEpXHOCTH BPALLECHUS.
30. 006 akcuoMax IIAHUMETPUU

I'naBa 7. IloBTopenue. Pemenue 3agay.

31.

IloBropenue. Pemenue 3anau.
32. [ToBropenue. Pemenue 3anau.

Hmozosaa konmponvuas paboma.
33.

IloBTrOopenue. Pemienne 3amay.
34.

IToBropenue. Pemienne 3amau.
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