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PaGouas nmporpamma no yue6HoMy npeamery «MaTtemaTrkay (6a30BbIid YPOBEHB) (ajiee COOTBETCTBEHHO - ITPOrpaMMa Mo MaTeMaTHKe, MaTeMaTHKa) BKIIOYaeT
MOSICHUTEBHYIO 3aIUCKY, COACpKaHue 00yUEHUSs, TUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI TI0 MATEMAaTHKE.

[TosicHuTenpHAs 3aNUCKa OTpaXKaeT OOIIKE LIETU U 33]]a4H U3yUYCHUS] MAaTeMaTHUKU, XapaKTEPUCTUKY MCUXOJIOTHYECKUX MPEANOCHUIOK K €€ U3yUeHHUIO O0yYarOIIMMUCS;
MECTO B CTPYKType yueOHOro IJIaHa, a TaKKe MOAX0/IbI K OTOOPY COJIep:KaHus, K ONpeAeNICHUIO TUIAHUPYEMBIX Pe3yJbTaTOB U K CTPYKTYPE TEMaTHUECKOTO
TJIAaHUPOBAHMUSL.

Conepxanrie 00y4eHHS MTPEATIOIaracT U3y4eHre 00s13aTeIbHOTO MaTepraia B KaKIOM KIIacce Ha ypOBHE OCHOBHOTO 0011ero oopasoBanus. CojepxaHue 0OyICHHS B
Ka)XJIOM KJIaCCE 3aBEPIIACTCS IEPEYHEM YHUBEPCAIBHBIX YUCOHBIX IEHCTBUN - TO3HABATEIBHBIX, KOMMYHUKATUBHBIX U PETYJISITUBHBIX, KOTOPBIE BO3MOYKHO
(opMHpOBATH CpeACTBAMH MAaTEMATHUKH C YIETOM BO3PACTHBIX OCOOCHHOCTEH 00YyJaONINXCsl Ha YPOBHE OCHOBHOT'O 00IIET0 00pa30BaHusI.

HJIaHI/IpyeMI)Ie PE3YIBbTATEI OCBOCHUSA TPOTpAMMBI IO MAaTEMATUKC BKIIIOYAIOT JIMYHOCTHBIC, METAIIPCAMETHBIC PE3YJIbTAThI 3@ BECh IICPUO/] 06yqu1/151 Ha YPOBHC
OCHOBHOI'O O6H.I€FO O6paSOBaHI/I$I, ad TAKKC IIPECAMCETHBIC JOCTHIKCHUA 06yqafomer0051 3a Ka)KI[BIﬁ ron OGy‘ICHHH.

1. HosicHUTEJIbHAS 3aNIMCKA
PaGouas nmporpamma o MaTemMaTHKE Ha YPOBHE OCHOBHOTO 00I11ero 00pa30BaHus COCTaBJIeHAa Ha OCHOBE TPeOOBaHMI K pe3yJIbTaTaM OCBOEHUSI OCHOBHOM
00pa3oBaTebHON MPOTrPaMMbl OCHOBHOTO 001ero oopazoBanus, npeacraBieHHbX B0 @T'OC OOO u moasiexkuT HemocpeACTBEHHOMY MTPUMEHEHHIO MTPH PeaTi3aiu
00s3aTeNpHOM YacTH OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 00IIIero o0pa3oBaHus. B mporpaMMy BHECEHBI H3MEHEHUS U JOTIOJTHEHUS B COOTBETCTBUU C
®denepasibHOI paboueii mporpaMmoit yueOHOTro ipeaMeTa « MaTemMaTrikay Ha YPOBHE OCHOBHOTO 00ITero oOpa3oBaHus, ¢ Paboueil mporpaMmoii BOCIIUTaHUS.

B mporpamme o MaTeMaTHKe YUTEHBI HIEU U MTOJIOKEHHSI KOHIICTIIINY PAa3BUTHS MaTeMaTudeckoro oopazoBanus B Poccuiickoii @eneparum.

[Iporpamma 1o maTremaTuke:
® [I03BOJISIET YUUTENIO PEAIU30BBIBATD B IIPOLIECCE MPEIOIaBAHNS MaTEMATHUKU COBPEMEHHbBIE TIOJIXO0/Ibl K JOCTUKEHHIO JINYHOCTHBIX, METAIIPEIMETHBIX U
HpPEeMETHBIX pe3yabTaToB 00ydeHus, copmynupoBanabix B @I'OC OOO0;
e ompenersieT U CTPYKTYpUPYET IUIaHUpyeMble pe3yIbTaThl 00yUeHHs U COJepKaHUe MaTeMaTHKH 1o rofaM oOyuenus B cootBeTcTBuu ¢ @I'OC O0O0;
® [IOMOTraeT y4UTEI0 Pa3padboTaTh KaJeHJApPHO-TEMATUYECKOE IIJITAHUPOBAHUE C YUYETOM OCOOCHHOCTEN KOHKPETHOI'O KJlacca.

Oo0uas xapakrepucTuKa y4yeoHoro npeamera «MareMaTuKay

[IpenmeTomM MaTeMaTUKU SBISIOTCA (DyHIAMEHTAIbHbIE CTPYKTYPBI HAalllero MUPa - IPOCTPAHCTBEHHBIE ()OPMBI 1 KOJTMYECTBEHHBIE OTHOLICHHUS (OT MPOCTEHIINX,
YCBaMBAEMBbIX B HETIOCPEICTBEHHOM OIIBITE, /10 IOCTATOYHO CJIOXKHBIX, HEOOXOJMUMBIX JIJISl pa3BUTHSI HAYUHBIX U NPUKIAIHBIX Ujel). MaTemaTuueckrue 3HaHus
o0ecreynBaroT MOHUMaHUE MIPUHIIUIIOB YCTPONCTBA U HCIIOJIb30BAaHHSI COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIPETALNIO COLUAIBHOM, S)KOHOMUYECKOH,
MOJINTUYECKON MH(OPMALINH, 1al0T BO3MOKHOCTh BBIITOJIHATH PACUEThl U COCTABIAThH AJITOPUTMBI, HAXOJUTh U MPUMEHSATH (POPMYIIbI, BIAAECTh MPAKTHYECKUMHU
npuéMaMM reoMeTPHUUECKUX U3MEPEHUH U MOCTPOSHU, YNTaTh HH(POPMALINIO, IPEACTABICHHYIO B BUJIe TAOJHII, AMArpaMM U IpaUKOB, KHUTh B YCIOBUAX
HeonpeAeNEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapaKTep ClydaHbIX COOBITHUH.

N3ydeHne MmaTeMaTHKU GOpMUpPYET Y 00yUdarOIUXCsl MAaTEMaTHUYECKUM CTUIIb MBIIIICHUS, IPOSIBIISIIOIIUICS B ONpeIeIEHHBIX YMCTBEHHBIX HaBbIkax. O0yyaromnyecs
OCBaMBAIOT TaKHe MPUEMBI M METO/IbI MBIIIIICHHS, KaK MHAYKIUS U AeTyKIHs, 0000IIeHNe U KOHKPeTH3alls, aHaJIN3 U CUHTE3, KJaccu(UKaIUsI U CUCTeMaTH3al1s,



abctparupoBanue 1 aHanorus. OObEeKThl MAaTEMATUYECKUX YMO3AKIIOUSHH, IPaBIIia MX KOHCTPYHUPOBAHUS PACKPHIBAIOT MEXaHU3M JIOTHYECKUX MTOCTPOCHUH,
CIIOCOOCTBYIOT BEIPA0OTKE YMEHUS POPMYITHUPOBATH, 000CHOBBIBATh U JJOKA3bIBATh CY)KJICHHUS, TEM CaMbIM Pa3BHBAIOT JIOTUYECKOE MBINIICHHE. V3yueHne
MaTeMaTHKH oOecrieunBaeT GOpMUPOBAHNE AITOPUTMUUECKONH KOMIOHEHTHI MBIIIJICHHS] U BOCHIUTaHUE YMEHHM JIEHCTBOBATH MO 33/IaHHBIM aJTOPUTMaM,
COBEPIIIEHCTBOBATh NU3BECTHBIC U KOHCTPYUPOBATh HOBBIE. B mporiecce pemieHus 3aaa4 - OCHOBOM y4eOHOM e TEILHOCTH Ha YPOKaX MaTeMaTUKH - Pa3BUBAIOTCS
TBOpYECKas U NPUKIAAHASA CTOPOHBI MBILIJICHHUS.

OO0yueHne MaTeMaTHKe Aa€T BOZMOXKHOCTh pPa3BUBaTh Y 00yUaroluXcs TOUHYIO0, pallMOHATBHYIO U HH()OPMATUBHYIO peub, YMEHHE OTOMpPATh HAauboIee MOAXO0ISIIIe
SI3BIKOBBIE, CHMBOJIMYECKHE, TpadUIeCKUE CPEACTBA ISl BRIPAKEHUS CYKIACHUIA U HATJISAHOTO UX MPEICTABIICHHSL.

[Tpu n3y4yeHnr MaTeMaTHKH OCYIIECTBISIETCS 00Iee 3HAKOMCTBO C METO/IaMU TTO3HAHUS IEHCTBUTEIBHOCTH, MTPEICTABICHUSIMH O TIPEIMETE U METOJIaX MaTeMaTHKH,
WX OTJIMYHMH OT METOJIOB JIPYTUX €CTECTBEHHBIX U TYMaHUTAPHBIX HayK, 00 0COOCHHOCTAX MPUMEHEHUSI MAaTEMAaTUKH JIJIsl PEIICHHS HAYYHBIX U MTPUKIAIHBIX 3a]1a4.

ean uzyvyenns yueoHoro npeagmera «MaremaTuka»
[TpropuTeTHBEIMH HeJAAMH 00yUYeHUSI MaTeMaTuKe B 5-9 kiaccax sSBISIOTCS:

¢ (QopmupoBaHUE IEHTPAIBHBIX MATEMATHUECKUX MOHATUH (YUCIIO, BEIMYMHA, TeOMeTpuUuecKas (urypa, nepeMeHHasi, BEpOSITHOCTh, (PyHKIINA),
00ecTeunBarouX MPEeEeMCTBEHHOCTh U MEPCIIEKTHBHOCTh MATEMATHIECKOTO 00pa30BaHMs 00yJarOIINXCS,;

® Mo/Be/IeHHE O0YUaIOIUXCsl HAa JOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHUIO B3aMMOCBS3H MaTEMaTHUKU U OKPY>KaOILEro MUpPa, IOHUMaHE MaTeMaTUKH KaK
gacTH 0OIIEeH KyJIbTyphl YSIIOBEUCCTBA;

® Ppa3BHUTHE UHTCIUICKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH 00YJArOIINXCS, TO3HABATEIPHON aKTUBHOCTH, UCCIICIOBATEIILCKUX YMEHUH, KPUTUIHOCTH
MBIIJICHUS, UHTEpPECA K U3YUECHUIO MATEMATHKH;

e (opmupoBaHue QPYHKIIMOHATHHONH MAaTEMAaTUYECKON IPAMOTHOCTH: YMEHHUS PACIIO3HABATD MPOSBICHUS MATEMATUYECKUX MMOHATHI, 00bEKTOB U
3aKOHOMEPHOCTEH B peasIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYCHHUU JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEHH,
(GbopMyIMPOBATh WX HA A3BIKE MATEMATHKH M CO3/]aBaTh MATEMAaTUICCKUE MOJICITH, IPUMEHSATh OCBOSHHBI MAaTEMAaTHUSCKUN anmapar i PeImieHUs MPaKTUKO-
OPUEHTUPOBAHHBIX 33/1a4, UHTEPIPETUPOBATH U OLICHUBATH MTOJIYYEHHBIE PE3YIbTaThI.

Mecto yyedHoro npeamera «MareMaTHKa» B y4eOHOM IJIaHE

Ha u3yuenune npenmera «MaTemaTruka» B OCHOBHOM 1IKojie OTBOAUTCS 918 yueOHBIX yaca, B ToM uucie: B 5 kiacce 170 yacoB u3 pacuéra 5 yacoB B Henento (34
Henenn), B 6 kimacce 170 yacoB u3 pacdera 5 yueOHBIX 4acoB B HeAenmto (34 Henenu), B 7 kiacce 170 yacoB u3 pacuéra 3 yueOHBIX yaca anreopsl B Hepemto (34
Hezenn) U 2 yueOHbIX yaca reomeTpun (34 Henenn), B 8 kiacce 204 daca u3 pacuéra 4 yueOHbIX yaca ainreOpsl B Henento (34 Henenu) U 2 yueOHBIX 4aca reOMETPUH
(34 menenn), B 9 knacce 204 yaca u3 pacuéra 4 yaeOHbIX yaca anreOpsl B Henento (34 Heaenn) u 2 yueOHbIX yaca reomeTpun (34 Hememnm).

2. Conepxxanue yueOHOro npeamera «MaremaTuka
Apugpmemuxa
Hamypansuwle yucna. Hatypanbuelii psa. Jlecsatuunas cucrema cuucienus. Apudmernueckue 1efcTBUA ¢ HATypabHBIMU ynciaMu. CBOWCTBA apuPMETHIECKUX
neiictBuil. [loHsTHE O CTENEHN ¢ HaTypaldbHBIM MTOKa3zareneM. KBaapat u ky0 uncna. YnciaoBble BIpaXkeHUs, 3HAUEHNE YUCIIOBOr0 BeIpakeHus. [lopsaok neficTBuil B
YHCIIOBBIX BBIPAKEHUX, UCIIOJIb30BaHUE CKOOOK. PelieHne TeKcToBBIX 3a1a4 apupMeTnueckumu cnocodamu. Jlenurenu u kparaele. HanGomnbimuii oOmmii nenurens;
HauMeHbliee obiiee kparHoe. CBoiicTBa nenumoctd. [IpusHaku nenmumoctu Ha 2, 3, 5, 9, 10. IlpocTeie u cocTaBHbIe uncia. Pa3noxkeHue HaTypaabHOTO Ynciia Ha
IIPOCTBIE MHOKUTENH. J[€eI€HUE C OCTATKOM.



Jpoou. O6bikHOBEHHBIE 1po0K. OCHOBHOE CBOWCTBO poOu. CpaBHEHHE OOBIKHOBEHHBIX Apo0ei. Apudmerndeckue 1eHCTBHS ¢ OOBIKHOBEHHBIMH APOOSMHU.
HaxoxxaeHne 4acTi OT LeJI0To | LENOTro 1Mo ero yacTh. Jlecatuansie Apoou. CpaBHEHHE AECATHUHBIX IpoOel. ApudpmeTndeckne AeUCTBUS C JECATUIHBIMUA APOOSMHU.
[IpencraBnenue necATHUHON ApOOH B BUJIE OOBIKHOBEHHOW U OOBIKHOBEHHOM B Buje AecaTuuHoi. OTHomeHue. [Iponopuus; ocHOBHOE CBOMCTBO MPOMOPLIUH.
[IpotieHThl; Hax0XkAEHHUE ITPOLIEHTOB OT BEJINYMHBI U BEJIMYUHBI IO €€ IPOLIEHTaM; BbIpa)KEHNE OTHOILIEHHUS B IPOLIEHTaX. PelleHrne TeKCTOBBIX 3a/1a4
apupMETHUIECKUMH CTIOCOO0aMHU.

Payuonanvuvie uucna. 11onoxuTtenbHble U OTPULIATENBHBIE YNCIIA, MOYJIb Ykcia. M300paxkeHne yncen TOYKaMu KOOPAMHATHOM MPSIMOI; reOMeTprUecKast
UHTEpIpeTanus Moyt yiciaa. MHOXeCTBO LeibIX Yucel. MHOXKECTBO pallMOHaIbHBIX Yncel. CpaBHEHUE pallMOHAIBHBIX yhcen. ApudmMernueckue 1eiHcTBUS C
panroHanbHBIMU yuciiaMu. CBOMCTBa apu(METHUECKUX ACHCTBUIA.

H3mepenusa, npudnuscenus, oyenku. 3aBUCUMOCTH MEXKly BeIMUMHAMU. ETUHMIIBI H3MEpEeHNUs ATNHBI, IUI0IIa 1, o0beMa, Macchl. Bpemenu, ckopoctu. [Ipumepsl
3aBUCUMOCTEN MEXIy BETUYMHAMU CKOPOCTh, BPEMsl, paCCTOSIHHUE; IPOU3BOIUTENBHOCTD, BpeMs, pabdora; 1ieHa. KonuuectBo, croumocts u np. [Ipeacrasnenue
3aBucuMocTeil B Buae Gopmyi. Berancnenus no popmynam. Pemmenne TeKCTOBBIX 3a1a4 apupMETHIECKUMHU CIIOCOOaMH.

Dnemenmut anzeopol

Hcnonb3oBanue OykB Juist 0003HaUEHUS YUCEN; JUIsl 3alIUCH CBOMCTB apudmMeTnueckux aeicTBuil. bBykBeHHbIe BbIpaskeHHs! (BBIpaKEHUs ¢ epeMeHHbIMM). UncaoBoe
3Ha4YeHre OyKBEHHOTO BBIpKEHHs. Y paBHEHHE, KOpEHb ypaBHeHHs. HaxokieHne Hen3BeCTHRIX KOMITOHEHTOB apu(MeTHUECKUX AecTBU. JleKapTOBbI KOOPAMHATHI
Ha IIOCKOCTHU. ITocTpoeHne ToukM 1o ee KOOpAMHATAM, ONPENEICHUE KOOPAUHAT TOUYKH Ha INIOCKOCTH.

Onucamenvnaa cmamucmuka. Bepoamuocmo. Komounamopuxa. Muoscecmea

IIpencraBnenue naHHBIX B BUJE Tabaui u auarpamm. Ilonsarue o cinyyaitHoM onbiTe, cOOBITUH. JIOCTOBEPHOE U HEBO3MOXKHOE COOBITHS. CpaBHEHHE IIAHCOB.
Pemrenne KoMOMHATOPHBIX 3324 IepeOOPOM BapHaHTOB. MHOXeECTBO, 2IeMeHT MHOKecTBa. [lycToe MmHOkecTBO. [loqmHOkecTBO. OOBeAMHEHNE U TIEpECEUCHHE
MHOKeCTB. MIImocTpanys OTHOIEHUI MeX /1y MHOKECTBAaMH B BUJIe JUarpamm Oiiiepa — BeHHa.

Haznaonan ceomempus.

Harnsanelie npeacraBieHus o GUrypax Ha INIOCKOCTH : IpsiMasi, OTPE30K, JIyd, YIoJl, JIOMaHasi, MHOTOYTOJIbHUK, IPABUJIbHBIH MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.
YeThIpexyrolbHUK, MPSIMOYTOJIBHHK, KBaIpaT. TpeyroibHUK, BUIBI TPEYTOJIbHUKOB. M300paskeHne reomeTpruaeckux Guryp. BzanmHoe pacnosoxeHne AByX MpsMBbIX,
JBYX OKPYKHOCTEH, IPSAMON U OKpY)HOCTH. [[n1Ha oTpe3ka, momanoi. [lepumerp MHOroyroiapHuka. EquHUIBI n3MepeHus UIMHbL. M3Mepenne JInHbI 0Tpe3Ka,
MOCTPOEHUE OTPE3KA 3aJaHHOM JIMHBL. YToua. Buae! yrinos. ['pangycHas mepa yria. U3MepeHne 1 mOCTPOSHHUE YIII0B ¢ MOMOLIBIO TpaHcropTupa. [lonstre miomanu
(Gurypsl; eAMHUIBI U3MepeHus miomany. [Inomans npsmoyroasHuKa, KBajgpara. PaBHoBenukue Gurypsl. HarnsHsle npeicTaBieHus O IPOCTPAHCTBEHHbBIX (QUTypax:
KyO, mapajuienenumes, nupaMmuia, npusma, map, chepa, kKonyc, muwmaap. M3o00paxeHnue npocTpaHcTBeHHBIX Guryp. [Ipumeps! ceueHuii. MHOTOTpaHHUKH,
IpaBUIbHbIE MHOTOIpaHHUKH. [IprMepsl pa3BepTOK MHOTOIpaHHUKOB, IMIMHJPA U KoHyca. [lonsaTre o0beMa; eanHuIpl oobeMa. O0beM IpSIMOYTOIbHOTO
napajuienenunena, Kyoa. Ilouarue o pasenctse guryp. LlenTpanbHas, oceBas U 3epkajibHas cuMMeTpun. M300paxkeHne CMMMETPUYHBIX QUTYP.

Mamemamuka 6 ucmopuuecKkom pa3eumuu.

Hctopus hopMupoBaHHs MOHATHUS YUCIIA: HATYpAIbHBIC YHCIA, APOOH, HEAOCTATOUHOCTh PAI[HOHAIBHBIX YUCEN ISl TEOMETPUUECKUX U3MEPEHUH, HPPAIlIOHAIbHBIC
yucna. CtapuHHbIE cUcTeMbl 3anucu yncen. Jpoou B Basunone, Erunte, Pume. OTkpbiTHE AecaTuUHbIX 1pooeil. CtapuHHbIE cucTeMbl Mep. JlecaTuunblie ApoOu 1
MeTpuueckas cucrema Mep. [losiBiaenne orpunaTenbHbIX yrcen U Hyst. JI. Maraunkwuit u JI. Ditnep.

Apugpmemuxa

PanmnonaabHble ynucaa. Paciinpene MHOKECTBA HATyPAJIbHBIX YMCEIT 10 MHOXKECTBA LENbIX. MHOKECTBA LEJbIX YACEII 10 MHOKECTBA PALIMOHATIbHBIX.
m
PalmoHanbHOE YHCII0 KaK OTHOIIEHHE 11, TJIE /71 - LIEJIO€ YUCIIO, 71- HaTypaibHoe. CTENeHb ¢ IEIbIM MTOKa3aTelIeM.
JeiictBuTenbHble uncsa. KBaapatusiii kopenb u3 uncia.Kopenb TpeThbeil creneHu. 3anich KOpHEH ¢ MOMOIIBIO CTENEHH ¢ APOOHBIM MOKa3aTeleM.
[lonsitue 006 wuppanmoHanbHOM uyucie. MppannoHanbHOCTH YMCIa W HECOM3MEPHUMOCTh CTOPOHBI M JMAaroHaIM KBajpaTa. JlecaruuHbie NpUOIUKEHUS



UppaIMOHATIBHBIX YHCEl.
MmuozxecTBO I[CﬁCTBHTCHLHBIX quceli; NpeaACTaBJICHUC ,Z[GﬁCTBHTGJIBHLIX qucell 6€CKOH6LIHBIMI/I ACCATUYHBIMHA I[p06$IMI/I. CpaBHGHI/Ie HeﬁCTBHTCHBHBIX qucCeIl.
Koopnunatnas npsimasi. 300pakeHre 9uces ToOYKaMyi KOOPAMHATHON TIpsiMOii. UnCIOBBIE TPOMEKYTKH.

HN3mepenusi, npudJn:KeHus, ouMeHKN. PazMepsl 0O0BEKTOB OKpYKAIOIIEro Mupa (OT 3JIEMEHTApHBIX YacTHIl A0 BceneHHoil), MIUTEeThHOCTh MPOIECCOB B
OKpYy’KaromemM Mupe. BI:II[@J'ICHI/IG MHOXUTEIA - CTCIICHU JCCATHU B 3alIMCH 4YHCJIA. HpI/I6J'II/I)KéHHO€ 3HAa4YCHUC BCJINYHMHBI, TOYHOCTH HpI/I6J'II/I)K€HI/I$I. HpI/IKI/II[Ka u
OILICHKa PE3yJIbTaTOB BBIUYMCICHUM.

Anzeopa

AJredpanyeckue BbIpaskeHHsl. byKkBeHHbIE BbIpa)KeHUS (BBIPAXKEHUS € MEpeMEHHbIMHU). YncinoBoe 3HaueHUue OYKBEHHOro Bblpa)keHus. JlomycTHUMble 3HaYEeHUs
nepeMeHHbIX. [logcTaHOBKAa BBIpaKEHUH BMecTO mnepeMeHHbIX. [IpeoOpasoBanue OyKBEHHBIX BBIPAKEHHI HAa OCHOBE CBOWCTB apU(METHYECKHX JCHCTBHIA.
PaBeHcTBO OyKBEHHBIX BhIpakKeHHH. TOXIECTBO.

CreneHs ¢ HaTypaJabHBIM ITOKa3aTeneM U €€ cBoiicTBa. OnHOWIEHBI 1 MHOTOWIeHbl. CTeneHb MHOrowIeHa. ClloKeHHe, BBIMUTAHUE, YMHOKEHHE MHOTOYJICHOB.
DopMyJIbl COKpAIIEHHOTO YMHOKEHUS: KBaJIpaT CyMMbI U KBaJpat pazHoctu. dopmyra pazHocTu kBaapaToB. [IpeoOpa3oBaHue 11€710r0 BbIpaXKeHHs] B MHOTOWJIEH.
Pa3nosxeHne MHOrO4JI€HOB Ha MHOKUTENIN. MHOrOWwIeHbI ¢ 01HOH nepemeHHoN. KopeHb MHOrouneHa. KBagpaTHblil TpEXUIIEH; pa3iioKeHUE KBaPATHOTO
TpE€XUIIeHa HA MHOKHUTEIIH.

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanyeckoi qpodu. CioxeHue, BBIYUTaHUE, YMHOXKEHHUE, AejeHne aredpandeckux apooeil. CteneHs ¢ 1enbM
IIOKa3aTesIeM U €€ CBOMCTBA.

ParmonanbHble BeIpakeHUs U UX peoOpa3oBanus. Jloka3aTeabCTBO TOXKIECTB.

Kganparusie kopau. CBoiCTBa apu(pMeTHUECKUX KBaAPATHBIX KOPHEH M UX MPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX BHIPAKCHUN M BHIYHCIICHUSM.
YpaBHeHusi. YpaBHEeHHE ¢ 0HOU nepemeHHol. Kopenb ypaBHeHus. CBOMCTBA YHUCIOBBIX PaBEHCTB. PaBHOCUMIILHOCTDh YPABHEHUH.

JluneitHoe ypaBHeHue. KBanpatHoe ypaBHeHHe: popMysa KOpHE KBaapaTHOTO ypaBHeHUs. Teopema Buera. Perienue ypaBHeHU, CBOIAIIMXCS K TUHEWHBIM U
KBajipaTHBIM. [IpuMepsl pelrieHus: ypaBHEeHUI TpeTheil u 4eTBEPTOIl cTenenel. Pemenue n1poOHO-paliioHaNbHBIX YPABHEHHH.

VYpaBHeHME ¢ ABYMs IEPEMEHHBIMU. JIMHENHOE ypaBHEHNUE C IByMs IEPEMEHHBIMU, IPUMEPHI PEILICHUS] YPABHEHUH B LENIBIX YMCIIAX.

Cucrema ypaBHEHUH C ABYMs NI€pEMEHHBIMU. PaBHOCHIIBHOCTD cucTeM. CHCTEMBI IBYX JIMHEHHBIX YPaBHEHUI C IByMs IEPEMEHHBIMU; PELIEHUE ITOJCTAHOBKON U
cnoxeHueM. [Ipyumepsl peleHns CuCTeEM HETMHEMHBIX YPABHEHUN € ABYMsI IEPEMEHHBIMU.

Pemienune TeKCTOBBIX 33a1a4 alreOpandeckKuM CIIOCOOOM.

JlekapToBbI KOOPJMHATHI Ha MJIOCKOCTU. I'padhuueckast nHTepnperaiys ypaBHEHHs € AByMs IEpeMEHHbIMU. ['paduk TMHEHHOr0 ypaBHEHHUS C IBYMsI
NEPEMEHHBIMH; YTIIOBOW KOA(PPHUIUEHT MPSIMOH; YCIOBUE NMapauIeIbHOCTH NPAMBIX. ['paduku mpocTeimxX HelTMHEHHBIX ypaBHEHHI: Tapabosa, runepoona,
OKpy’KHOCTb. ['padmueckas MHTEpIpETALUs CUCTEM YPAaBHEHUH € IByMs IEPEMEHHBIMU.

HepaBencrBa. HucioBble HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM ITepeMeHHOM. PaBHOCHMIIBHOCTE HEpAaBEHCTB. JIMHEHHbBIE HEPABEHCTBA C OJTHOU
nepeMeHHoil. KBagpaTtHeie HepaBeHCTBA. CUCTEMbI HEPABEHCTB C OJIHOM NMEPEMEHHOM.

Dyukyuu

OcHoBHBbIE MOHATHS. 3aBUCUMOCTH Mexay BennmuuHamu. [lonstne ¢ynximu. O6macTe onmpeneneHus 1 MHOXKECTBO 3Ha4deHUH (yHkuuu. CrnocoObl 3amaHus
¢ynkuunu. ['paduk pynkuuu. CroiicTBa QyHKUUH, nX 0ToOpakeHue Ha rpaduke. [Ipumepsl rpaukoB 3aBUCUMOCTEN, OTPAKAIOIINX PEATHHBIC IPOLIECCHI.
YucaoBble pyHkuuu.OyHKIINHA, OMUCHIBAIOIINAE MPSMYI0 W OOpPaTHYIO IPOIOPIIMOHAIBHBIE 3aBUCUMOCTH, WX Tpaduku U cBoicTBa. JluneiliHas QyHKius, eé
rpaduk u cBoiictBa. KBagpartuunas ¢ynkuus, e€ rpaduk u cBoiictBa. CTeneHHble (QYHKIMM ¢ HATypaJbHBIMU IMOKa3aTels MK 2 U 3, X rpaduKud U CBOWCTBA.
I'paduku dynkimii y = ¥x y=3¥x y=lxl

YucaoBble MOCIe10BATEIbHOCTH. [[0HITHE YHCIOBOH MTOCIEI0BATEIFHOCTH. 3a/laHHe TIOCIIEI0BATEIIFHOCTH PEKYPPEHTHOH (hopMyIoi 1 hopMyInoil n-eouieHa.



ApudmeTrnueckas U reoMmerpuueckas mnporpeccu. @opmysbl n-cowieHa apubMETHUYECKOW M TeOMETPUYECKOW MPOTPECCHil, CyMMBbI MEPBBIX 7-X YIJICHOB.
N3o0paxenue uaeHOB apu(dMETHUECKOM U T€OMETPUUECKON MPOTPecCuil TOUKaMu KOOPAMHATHOM MIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIBHBIN pocT. CloKHbIE
MIPOLICHTHI.

Bepoamunocms u cmamucmuka

IIpeacraBiieHue JaHHBIX B BU/Ie TA0JNI, THArpaMM, rpagukoB. 3anoHeHNEe TaOJINII, YTEHUE U TIOCTPOCHHUE TUarpamMM (CTOIOMKOBBIX (CTONIOYATHIX) U
KPYToBbIX). UTeHHE rpadKOB peasbHBIX MpoleccoB. M3Bieuenne nHGopMaIiy U3 AMarpaMm 1 TabJull, UCTIOJIb30BaHUE U UHTEPIPETALUS TaHHBIX.
OnucarejibHasi CTATUCTHKA: cpeliHee apudmMeTndyeckoe, MeAMaHa, pa3Max, Haubosbllee 1 HauMeHblee 3HaueHus1 Habopa YMCIOBbIX AaHHBIX. [IprMeps! ciayyaitHoM
WU3MEHYUBOCTH.

CayuaiiHbli SKCTIEPUMEHT (ONBIT) U cJIy4daiiHoe co0bITHe. BeposTHOCTh 1 yacToTa. Posib MaOBEPOATHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITUI B MIPUPOJIC U B
oOmecTBe. MoHeTa U UrpajibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Ctenens BepmnHbl. Yucio pédep u cymmapHasi cteneHb BepiinH. [IpeacraBienue o cBsizHocTH rpada. [lenu u nukiel. [1ytu B
rpadax. O6xoxn rpaga (3inepos nyTh). [Ipeacrasienne 06 opueHTHpoBaHHOM rpade. Pemenne 3agauc momouiso rpados..

MHo:xecTBO, 3JIEMEHT MHOKeCTBA, MOAMHOKecTBO. Onepanuy HaJ MHOKECTBaMU: 00beIMHEHNE, TIepeceueHne, qonoaHenrne. CBOMCTBa oneparuii Haj
MHOXECTBaMU: IEPEMECTUTEIHHOE, COUETaTeIbHOE, paclpeleInTeNIbHOe, BKIIOUeH!s. Vcroap30Banue rpauueckoro npeacTaBIeHns MHOXKECTB JJIs OMUCAHUS
peanbHBIX MPOLIECCOB U SIBJICHUI, PU PEIICHUH 3a7a4.

H3mepenne paccemBanus AaHHBIX. [lycriepcus U cTaHAApTHOE OTKJIIOHEHUE YUCIIOBBIX HA0OpoB. /lnarpamMma paccenBanusl.

DJjieMeHTapHbIe COObITHS cIy4yailHoro onbiTa. Ciyyaitaeie coObITHs. BeposTHocTH cOOBITHI. OTIBITHI C PAaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMH COOBITHSIMHU.
Cayuaiinelii BEIOOp. CBsI3b MEXKIY MaJIOBEPOSITHBIMU M MPAKTHYECKH IOCTOBEPHBIMHU COOBITUSMU B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa JepeBbEB: €AUMHCTBEHHOCTh yTH, CYLIECTBOBAHHE BUCSIYEH BEPIINHBI, CBSA3b MEXAY YHCIIOM BEPIIMH U unciaoM pédep. [IpaBuino yMHOKEHHUS.
[IporuBononoxueie coObiTUs. Jlnarpamma Ditniepa. O0benuHeHue U nepecedeHue cooriTuii. HecoBmecTHsle coObiTusi. Dopmyina ClaoxeHus
BEPOSITHOCTEH. Y CIIOBHas BEpOITHOCTH. [IpaBuio ymHoxkenus. HezaBucumeie coOwiThs. [IpeacTaBienne sKcriepuMeHTa B BUJIE JepeBa. Penenue 3amaq
Ha HaXO0XXJEHUE BEPOSITHOCTEN ¢ MOMOIIBIO JIepEeBa CIy4aliHOr0 3KCIEpUMEHTA, AUarpaMm Diiepa.

UreHue u mocTpoeHue Tabiull, AuarpaMm, rpaduKoB M0 pealbHbIM JTaHHBIM.

[lepectanoBku u paxropuan. Coueranus u yucio couetanuid. Tpeyronpuuk [lackans. Pemenne 3a1ay ¢ ncnoiabp30BaHueM KOMOWHATOPUKH.

I'eomeTpuueckasi BeposiTHOCTh. CiryuaiiHblil BEIOOp TOUKH U3 (PUTYpBI HA TUIOCKOCTH, U3 OTPE3Ka U U3 IyTU OKPYKHOCTH.

Wcneitanue. Ycnex u Heynava. Cepus ucnbITanuit 10 nepsoro ycnexa. Cepus ucnisitannii bepaymnu. BepostHocTi coObITHil B cepuy UCIbITAaHUN bepHyum.
CayuaiiHasi BeJJMYMHA U pacnpeieieHle BepossTHOCTeil. MaTtemaTuyeckoe oxxuaanue u aucnepeus. [IpuMepsl MaTeMaTH4ECKOTO OKHUIaHUS KaK TEOPETUYECKOTrO
CpEIHET0 3HAaYEHMsI BEIMYMHBI. MaTeMaTHuecKoe OKUAAHUE U AUCTIEPCHS] CIIy4YaliHOM BETMUMHBI «9HCIIO0 YCIIEXOB B CEPUU UCIIBITAHUN bepHymny.

[TonsTre o 3akoHe OonbIINX yncen. M3MepeHne BeposiTHOCTEH ¢ MOMOIIBIO YacTOT. Posib 1 3HaueHHe 3aKkoHa OOJBIINX YHCEN B IPUPOIE U OOIIIeCTBeE.

Mamemamuka 6 ucmopuiecKkom pazeumuu

HcTopus popMupoBaHus NOHITHS YUCIIA: HATypaJIbHbIE YUCA: JPOOH, HEJOCTATOYHOCTD PAIllMOHATIBHBIX YUCEI JJI TEOMETPUUYECKUX U3MEPEHNUH,
uppanroHagbHble yuciaa. CTapuHHbIe CUCTeMBI 3anuck urcen. [Ipoou B Basuiione, Erunre, Pume. OTkpbiTHe necaTHuHbIX 1podeil. CTapuHHbBIE CUCTEMBI MEp.
Jecstuunblie qpobu U MeTpuueckas cuctema mep. [losBnenue orpunareabHbIX yncen u Hys. JI. Maraunkwuii. JI. Ditnep.

3apoxeHue anreopsl B Hepax apupmeTnku. An-Xopesmu. Poxnenue OykBeHHoil cumBonuku. I1. @epma, @. Buer, P. Jlekapt. Mctopus Bonpoca 0 HaX0XIeHUH
dbopmyn KopHel anredpandecKux ypaBHEHUM, HEPAa3pEIIMMOCTh B paJiuKaiaxX ypaBHeHU cteneHu, Oonbiien yetbipéx. H. Tapranss, x. Kapaano, H. X. AGens,
3. l'anya.

N3ob6perenne MeTo1a KOOPIMHAT, TIO3BOJIAIONIETO IEPEBOAUTH T€OMETpHUECKUE 00BEKTHI Ha A3bIK anreOpsl. P. [lekapt u I1. @epma. [Iprumepsl pa3nuuHbIX CUCTEM
KOOpAMHAT Ha TUIOCKOCTH.



3anaua Jleonapno [1uzanckoro (Gubonayumn) o kponaukax, yncina @ruOoHayun. 3asava o MaxMaTHOM JTOCKe.

Hcroku Teopun BepoSITHOCTEN: cTpaxoBoe jeino, azapTHbie urpsl. [1. depma u b. [Tackans. S. bepuymm. A. H. Konmoropos.

Harasinnas reomerpusi. Harnsaaele npecTaBiaeHus O IPOCTPAHCTBEHHBIX (Urypax: Ky0, mapajienenunes, npu3Ma, nupamMmuaa, map, chepa, KOHycC, HUINHAP.
N306paxenune npoctpaHcTBeHHBIX puryp. Ilpumeps! ceuennii. MHororpanHuki. [Ipumepsl pa3BepTOK MHOTOIpaHHUKOB, [IWJINHAPA, KOHYCA.

[TonsiTne oO0bvema; equHuIbl 00beMa. O0BEM MPSIMOYTOJIBHOTO Mapaulesenumesaa, Kyoa.

I'eomerpuueckue purypsl. [Ipsmeie u yriasl. Touka, npsMas, miockocTs. OTpe3ok, yd. Yroia. Buasl yrios. BepTukanbhbie 1 cMexHbIe yIiibl. CpaBHEHUE OTPE3KOB
u yriioB. CMeEXHBIE M BEpTUKAJIbHBIE YIJIBI M UX CBOWCTBA. bruccexrpuca yria.

[lapannenbHble U mnepecekaromuecss mnpsmele. [lpu3Haku mapannenbHOCTH MPSAMBIX. AKCHOMa MapajielbHbIX MpsiMbIX. CBOWCTBAa NapauiedbHBIX MPSMBIX.
[TepnienpukynsapHele npsmblie. lleprneHauKyIIsap 1 HaKJIOHHAs K NpsAMoil. CepeMHHbIN NEPIEHANKYJIISP K OTPE3KY.

Tpeyronsauk. Meauana, OMcceKTpuca U BHICOTa TPEYTOJIbHHUKA, CPEIHSS JTMHUS TPEYTrobHUKA. PaBHOOEIPEHHBI U PaBHOCTOPOHHUHN TpeyroyibHUKM; CBOWCTBA U
NpPU3HAKW PABHOOEIPEHHOro TpeyrojpHHUKa. [Ipu3Haku paBeHCTBa TpeyroibHUKOB. COOTHOLIEHME MEXIy CTOPOHAMH M yIiaMH TpeyrojipHuka. HepaBeHcTBO
TpeyroyibHUKA. [IpAMOyrosibHbIE TPEYTOJIBHUKHY, UX CBOMCTBA U NPU3HAKUA PAaBEHCTBA.

CymMma yrnoB TpeyroibHHMKa. BHemHue yriasl TpeyroibHuka. Teopema @aneca. [lonoOHble TpeyrosnbHuku. IlpusHaku momobus TpeyrosnbHukoB. IIpumenenue
101001 K JI0Ka3aTeIbCTBY TEOpEM U pelleHuto 3af1ad. Teopema [Indaropa. Cunyc, KOCUHYC U TAHT'€HC OCTPOTO yIJia IPSIMOYTOJIBHOTO TPEyTobHUKA YIJI0B OT 0 10
180° . Pemienne npsMOYTroJbHBIX TPEYTOIbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYJIbI, CBI3BIBAIONINE CUHYC, KOCHHYC, TAHTEHC M KOTAHTEHC
OJIHOTO M TOTO K€ yria. Pelenre TpeyroabHUKOB: TEOpEMa KOCUHYCOB U TEOPEMa CHHYCOB. 3aMeyaTelIbHbIE TOUKH TPEYTOJIbHUKA.

YetsipexyronabHuk. [lapannenorpamm, ero cBoiicta u npusHaku. Tpanenus, cpeanss JMHUA Tpaneuuu. [IpamMoyronsHuK, poM0O, KBaJIpar, X CBOMCTBA U MPU3HAKU.
MHoroyroiapHuK. Bbinmykiibie MHOTOyrojabHUKH. CyMMa YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.

OxpyxHocTh U Kpyr. [lyra, xopma. Cekrop, cermeHT. LleHTpanbHble M BIOMCAHHBIE yTibl. BennuumHa BIHMCAaHHOrO yria. B3aumMHOE pacrnosioXeHHe NpsMOd U
OKpPYKHOCTH, JIBYX OKpy>kHOcTel. KacarenpHas u cekylas K OKpY>KHOCTH, UX CBOMcTBa. BrucaHHble M ONMCaHHbIE MHOTOYToJbHUKH OKpyXHOCTh. BrimcanHast B
TPEYTrOJbHUK, U OKPY’KHOCTb, OIIMCAHHAsI OKOJIO TPEYrOJbHUKA. BrincaHHast 1 ONMCAHHBIE OKPYKHOCTH ITPAaBUJIBHOIO MHOTOYTOJIbHHKA.

I'eomeTpuueckue npeodpasopanus. [loHsTHE paBeHCTBA reoMeTpudecknx Guryp. OtoOpakeHne mIockocTy Ha cebs. [loHsATHEe 0 IBMKEHHUH: OCeBasl U IICHTpAIbHAS
CUMMETpPHH, NapajuleIbHbIi nepeHoc, noBopoT. [lonsaTue o mogobun Guryp 1 roMOTETUH.

[locTpoenne ¢ moMoIpio MUPKYJIS U IUHEWKH. OCHOBHBIE 3aJ]aul Ha MOCTPOCHHE: JEJIEHUE OTPe3Ka IOI0JIaM; IMOCTPOEHHUE YIJIa, PAaBHOI'O JIaHHOMY; ITOCTPOECHHE
TPEYToJIbHUKA MO TPEM CTOPOHAM; ITOCTPOEHHE MEPHEHIUKYJIApa K MPsAMON, MOCTpOeHHE OMCCEKTPHUCHI yIiia; JIeIeHUEe OTpe3Ka Ha N paBHBIX yacTed, MOCTPOCHUE
IIPaBUJIbHBIX MHOT'OYTOJIbHUKOB.

Pemienue 3a1a4 Ha BBIYMCIIEHHE, I0KA3aTEIbCTBO M TOCTPOEHHE C MCIIOJIb30BaHUEM CBOMCTB U3YUYEHHBIX QUTYP.

HN3mepenue reoMeTpu4ecKkux BeJU4nH. J[nmuHa oTpeska. PaccTrosiHue OT TOUKHM 10 NpsMOM. PaccTosiHue Mexay napajuieIbHbIMU IPSIMBIMH.

ITepumeTp MHOrOyTOJIBHHKA.

JnvHa OKpy»KHOCTH, YUCIIO T; JJIMHA JYyTU OKPY’KHOCTH.

I'pangycHas mepa yria, COOTBETCTBUE MEXKY BEIMYMHOM LIEHTPAJIIBHOIO YIUIa U JJINHOM 1 IyTH OKpY>KHOCTH.

[Monarue turomanu miaockux ¢uryp. PaBHOcocTaBieHHbIe W paBHOBeNHMKHE (Gurypsl. [lnomaan mpsmMoyroipHHKa, MapajuiesiorpaMma, TPeyTroJIbHUKA, Tparelyy.
[Tnomaas MHOTOYyTONBHUKA. [101maas KpyTa U miaomaas cekropa. COOTHOIIEHHE MEX Ty TUIOMAIIMH OJO0HBIX GUryp.

Pemenue 3a1a4 Ha BBIYHMCIICHHUE U OKA3aTEIBCTBO C MCTIOIB30BAHUEM M3YUYECHHBIX (POPMYIL

Koopaunarel. Ypasaenue npsimoi. Koopaunatel cepennnbl otpeska. @opMynna pacCTOSHUSA MEXIY IBYMS TOUKaMHU IUIOCKOCTH. Y PABHEHHE OKPYKHOCTH.

Bekropbl. Ilonsatue Bektopa. PaBeHcTBO BekTOpoB. CiiokeHHME M BBIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha 4ucio. Pa3iokeHune BEKTOpa IO JABYM
HEKOJIJIMHEapHbIM BekTopaM. KoopanHaTel BekTopa. [Ipocreiimme 3agaun B KOOpAUMHATAX. Y PaBHEHHs OKPY>KHOCTH U NpsMOU. [IpuMeHeHre BEKTOPOB U KOOPAWHAT
npu pemeHny 3aa4d. CkansipHOe IPOU3BEIEHUE BEKTOPOB U €0 IPUMEHEHHUE B TEOMETPUUYECKUX 3a/1a4.



TeopeTnko — MHOXKeCTBeHHbIe MOHATHUSI. MHOXECTBO, JIEMEHT MHOXKECTBA. 3aJJaHHE MHOKECTB NEPEUUCICHUEM 3IIEMEHTOB, XapaKTEPUCTUYECKUM CBOHCTBOM.
[Honmuo)ecTBO. OOBEANMHEHNE U TIEPECEUEHUE MHOKECTB.

DJieMeHThI Jornku. OnpezeneHue. AKCHOMBI U TeopeMbl. Jloka3arenbcTBo. [loka3arenbeTBO OT MpoTUBHOTO. Teopema, oOpatHast naHHoi. [Ipumep n koHTprpumep.
ITonsiTHE O PaBHOCHIBHOCTH, CII€JJOBAaHUH, YIIOTPEOIEHHE JTIOTUUECKUX CBI30KECU. .., MO..., 8 MOM U MOJbLKO 8 MOM Cyude, TOTUUECKUE CBA3KU U, UTU.

I'eomeTpusi B ncropuueckom pasputuu. Ot 3emnemepus k reomerpud. ITudarop u ero mkona. @anec. Apxumen. [loctpoeHne npaBUIbHBIX MHOTOYTOJIBHUKOB.
Tpucexkuus yrina. KBagpatypa kpyra. YnBoenue kyo6a. Mcropus uucna m. 3onoroe ceuenue. «Hauana» EBknmpa. JI. Oiinep. H.W. Jlob6aueBckuii. Mcropus msitoro
HOCTYyJIaTa.

N3o0peTenne MeToa KOOPAMHAT, MO3BOJISIONIETO TIEPEBOIUTh T€OMETPUIECKUE 00BEKTHI Ha s3bIK anreOpsl. P. Jlexkapt u I1. depma. Ilpumeps pa3nndHbIX cHCTEM
KOOPJMHAT Ha IJIOCKOCTH.

3. [Inanupyemble pe3yJibTaThbl OCBOEHHS y4eOHOro npeamera «MaremaTuka
N3yyeHne MaTeMaTHUKH Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs HAPABICHO HA JIOCTHKEHNE 00yYaIONUMUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YyJIbTATOB OCBOCHHUS yUeOHOIO MpeIMeTa.

JIM4HOCTHBIE Pe3yJbTaThI
JImuHOCTHEBIE PE3YIbTAThI OCBOCHUSA TPOTPpAMMBI IO MAaTEMATUKC XapPaKTCPUIYIOTCA:
ITampuomuueckoe 6ocnumanue:
® TIPOSIBJICHUEM MHTEpEca K NPOLUIOMY U HACTOSILIEMY POCCHICKOW MaTeMaTUKH, IEHHOCTHBIM OTHOLICHUEM K JIOCTH)KEHHSM POCCUICKIX MaTEMaTHKOB H
pOccHUiiCKON MaTeMaTUYECKOM IIKOJIbI, K HCTIOIb30BAaHUIO 3TUX JOCTHKEHUHN B APYTUX HayKax U MPHUKIAIHBIX chepax.
I'pasicoanckoe u dyxoeno-upascmeenHnoe 6ocnumanue:
® TOTOBHOCTBIO K BBINOJIHEHUIO 00513aHHOCTEN TPaskJaHUHA M PEaTU3al|H €ro MpaB, PeICTaBICHHEM O MaTeMAaTHYECKUX OCHOBAX ()yHKIIMOHHUPOBAHUS
Pa3MUYHBIX CTPYKTYP, SBICHHMH, IPOIETyp IPaXXJaHCKOTo 00IIecTBa (BEIOOPHI, OTIPOCH H TIP.);
® TOTOBHOCTBIO K 00CYKACHHUIO STHYECKUX MPOOIIeM, CBA3aHHBIX C MPAKTHYECKUM IIPUMEHEHNUEM JJOCTHKECHUI HayKH, OCO3HAHUEM Ba)KHOCTH MOPaJIbHO-
OTUYCCKHUX MMPHUHIOHUIIOB B ACATCIIBHOCTHU y‘-IéHOl"O.
Tpyooeoe éocnumanue:
® YCTAaHOBKOM HAa aKTUBHOE y4YacTHE B PEIICHUH MTPAKTUYECKHX 3a7a4 MaTeMaTUYeCKON HAIPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MaTEMaTHYECKOTO
00pa3oBaHus Ha MPOTSHKECHUHU BCEH JKU3HM IS YCTICITHON MPO(ECCHOHANBHON IESTETBHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHH;
® OCO3HaHHBIM BHIOOPOM U IIOCTPOSHHUEM WHANBUIYaIbHON TPACKTOPUU 00pa30BaHMs M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX
noTpedHOoCTEH.
Acmemuueckoe gocnumanue:
e CrOCOOHOCTBIO K AMOIIMOHAIEHOMY U ACTETHUECKOMY BOCHPUSATHIO MAaTEMaTHUECKUX O0OBEKTOB, 3a/1a4, PELICHUH, pacCy K ICHHIA;
® YMEHHIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
Ilennocmu nayunoz2o nosnanua:
® OpHUCHTAIMEH B JEATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HaY4HBIX IIPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOIBI U
o01ecTBa, MOHUMAaHUEM MaTeMaTHIeCKON HayKH Kak c(epbl YeIOBEYECKO eI TEIbHOCTH, 3TAoB €€ pa3BUTHS M 3HAUMMOCTH ISl Pa3BUTHUS IMBUIIN3AIINY;
® OBJAJCHUEM S3BIKOM MAaTEeMaTHKH U MaTEMaTHYECKOH KyJIbTYPOH Kak CPEICTBOM IMO3HAHUS MHUPA; OBJIAJICHUEM ITPOCTEHIIMMH HaBBIKAMHU HCCIIEA0BATEIbCKOM
JeSITeITHHOCTH.
Qu3uueckoe ocnumanue, hpopmuposanue Kyabmypul 300p06ba U IMOYUOHAILHO20 O1A20NONYUUA:



® TOTOBHOCTHIO MIPUMEHSATH MATEMATHUYCCKUE 3HAHUS B MHTEPECaX CBOETO 370POBbs, BEICHUS 3J0POBOT0 00pa3a )KHU3HU (310pOBOE MU TAHKE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, peryyspHas GU3NIECKasi aKTUBHOCTb);
e chopMHpPOBAHHOCTHIO HAaBBIKA peiieKCHH, TPU3HAHKEM CBOETO MPaBa Ha OIMIUOKY U TAKOTO K€ MpaBa JPyroro 4eloBeKa.
JKonozuueckoe eocnumanue:
® OpHUCHTAIMCH HA MPUMECHEHUE MAaTEMAaTUYCCKUX 3HAHUH JIJIsl PEIICHUS 3a/1a4 B 00J1aCTH COXPAHHOCTH OKPY KAIOIIeH Cpeibl, ITTAHUPOBAHUS TIOCTYIIKOB U
OILICHKH UX BO3MOXHBIX IOCIIEICTBUN JIJIs1 OKPYKAIOIIEH CPEbL;
® 0CO3HaHHMEM TJI00ALHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PEIICHHUS.
Aoanmayuio 00yuawezoca K U3MEHAUWUMCA YCA0GUAM COYUATbHOU U NPUPOOHOU CPEObl:
® TOTOBHOCTBIO K HeﬁCTBHﬂM B YCJIOBUAX HeOHpCI[eJIéHHOCTI/I, IMMOBBIIICHUIO YPOBHA CBOEH KOMIIETEHTHOCTH 4gcpe3 NPaKTUUCCKYIO ACATCIbHOCTH, B TOM
qHClie YMEHUE YUYUTHCS Y APYTUX JIF0JIeH, MPpUoOpeTaTh B COBMECTHOMN JAESITETLHOCTH HOBBIC 3HAHUS, HABBIKH U KOMIIETSHIIMH U3 OTIBITA APYTHUX;
o HGO6XOZ[I/IMOCTBIO B q)OpMI/IpOBaHI/II/I HOBBIX 3HaHPII>'I, B TOM HHUCIJIC (bOpMyJII/IpOBaTL UACU, IOHATHUA, TUIIOTC3bI 06 OG’bGKTaX U ABJICHUAX, B TOM YHUCJIC
paHee He U3BECTHBIX, 0CO3HABATH JC(PHUIINTHI COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE pa3BUTHE;
® CroCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIMIO KaK BbI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAaEMbIe pelIeHUs U AeHCcTBUS, (HOPMYIHPOBATh U OLICHUBATh PUCKU U MOCIEACTBUA, OPMUPOBATH OMbIT.

MeTanpeameTHbie pe3yabTaThl

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS MPOTrpaMMbl yueOHOTo mpenaMeTra « MaTeMaTHKay XapaKTepU3yITCs OBIAJACHUEM MTO3HABATEIbLHBIMU
YHUBEPCATBHBIMH YUYEOHBIMH JIEHCTBHUSIMU, KOMMYHUKATUBHBIMH YHUBEPCATBHBIMU YU€OHBIMU JCHUCTBUSMHU U PETYISATUBHBIMUA YHUBEPCATHHBIMH YICOHBIMU
JIEUCTBUSIMU.

OBi1aeHHe MO3HABATEIbHBIMH YHHBEPCATbHBIMH Y4eOHBIMH 1€ CTBUSIMU
ba3zoevle nozuueckue oeiicmeus:
® BBIABJIATH U XapaKTEPHU30BaATh CYIIECTBEHHBIC MPU3HAKN MATEMATUUECKHX OOBEKTOB, MOHATHIA, OTHOIICHUH MEXTy TIOHATUSIMH; (DOPMYIUPOBATH
oTIpesieNICHUs TIOHATHH; yCTaHABITUBAThH CYIIICCTBCHHBIN MPU3HAK Ki1accu(HUKAIK, OCHOBAHUS I 0000IIECHUS 1 CPAaBHEHUS, KPUTEPUH IPOBOIUMOTO
aHaJIN3a;
® BOCIPHHHUMATH, (POPMYJIHUPOBATH U IPEOOPA3OBLIBATH CYXKICHHUSA: YTBEPAUTEIbHbIE U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U 00IIIKE; YCIOBHBIE;
®  BBIABISATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOpEUHs B PaKTaX, JAHHBIX, HAOMIOJEHUSIX U YTBEPKACHUSX; IPEJIaraTh KPUTESPHH TSI
BBISIBJICHUS 3aKOHOMEPHOCTEH U TTPOTUBOPEUHIA;
e JleaTh BBIBOJIBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIFOUEHUH 110 aHAJIOTUH;
e pa30uparh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUH (MIPSMBIE U OT IPOTUBHOTO), TPOBOAUTH CAMOCTOSITEILHO HECIIOKHBIC IOKA3aTEIbCTBA
MaTeMaTH4eCKuX (DaKTOB, BRICTPAUBATh apTyMEHTAITUIO, TPUBOJIUTH MPUMEPHI K KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYIKICHUS;
e BBIOMpATH CIOCOO pelieHus: yueOHOM 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUs, BEIOUPATh Hanbosee MOAXOAAIIUN C YIETOM CAaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHECR).
bazoevle uccnedoseamenvckue oelicmeus:
®  ICIIOJI30BAaTh BOMPOCHI KaK MCCIEA0BATEIHCKUN HHCTPYMEHT MO3HAHUS; ()OPMYIIMPOBATH BOMPOCHL, (PUKCUPYIOIIHE TPOTUBOPEUHE, MPOOIeMy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE U JJaHHOE, (DOPMUPOBATh TUIIOTE3Y, apTyMEHTHPOBATh CBOIO TTO3UIINI0, MHCHHCE;
® POBOJUTH IO CAMOCTOSITENILHO COCTABICHHOMY IUIaHY HECIIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHHE M0 YCTAaHOBIECHUIO 0COOCHHOCTEH
MaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTYy COOOiA;



66camocTOSTeNILHO (POPMYITUPOBATH OOOOIICHHSI M BEIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO HAOIIOACHHUS, UCCIICIOBAHMS, OIICHHBATH JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIIEHNUH;
HIPOTHO3UPOBATH BO3BMOXKXHOC Pa3BUTUC NTPOLECCA, a TAKIKC BBIABUIaATb HNPCAIIOJIOKCHUA O €TI0 Pa3BUTUN B HOBBIX YCJIIOBUAX.

Paboma c ungpopmayuei:

BBISIBJISATh HEJJOCTATOYHOCTh M U30BITOUHOCTh MH(OPMAIIUK, JAHHBIX, HEOOXOAMMBIX JJISl pEIIEHUS 3a/1a4H;

BBIOMPATh, AaHAIN3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIUIO Pa3IMYHBIX BUJOB U (OPM IpE/ICTABICHHUS;

BBIOMpATh GOpMY MpecTaBIeHUs HHOOPMAIMH U WIUTIOCTPUPOBAThH PElIaeMble 3aJjaui CXeMaMH, TarpaMMaMu, HHOW TpaduKoi U MX KOMOMHAIIUSAMU;
OLIEHUBATh HAAEKHOCTh HH(OPMALIMK IO KPUTEPHSIM, IIPEAJIOKEHHBIM YUUTEIEM WIN CPOPMYJINPOBAHHBIM CAMOCTOSITEIBHO.

[To3HaBaTenbpHBIE YHUBEPCATbHBIE YUeOHBIE IeHCTBHS 0OecrieuuBaroT (popMrupoBaHre 0a30BBIX KOTHUTHBHBIX MPOIIECCOB 00YJaIOUINXCs (OCBOSHHE METOIOB
MO3HAHMS OKPY’KAIOIIEro MUpa, IPUMEHEHHUE JIOTUYECKUX, CCIIEeI0BATeNIbCKUX OIepalyii, yMeHuil paboTtath ¢ nHpopMaluen).

OBj1ajeHne KOMMYHHKATHBHBIMH YHHBEPCAJIbHBIMH YUY€OHBIMH e CTBUSIMHA
Obwenue:

BOCTIPUHUMATE ¥ (POPMYITUPOBATE CYXKACHHUS B COOTBETCTBUU C YCIOBHSIMH U IEJISIMHA OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pCHUS B
YCTHBIX U TUCBMEHHBIX TEKCTAaX, 1aBaTh MOSICHEHUS 10 X0y PEIICHHS 3a/1a4l, KOMMEHTHUPOBAThH MOMyUEHHBINH Pe3yIbTaT;

B X0JIe 00CYX/ICHHUS 33]1aBaTh BOMPOCHI IO CYIIECTBY 00CYX)IaeMOi TeMbl, MPOOIEMBI, pelIaeMOl 3a/Jaur, BEICKA3bIBATh HJICH, HAIIETICHHBIC HA MIOUCK
pEIIeHUs; COTIOCTABIISITh CBOU CYXACHUS C CY>KICHUSIMH IPYTHX YUYaCTHUKOB JHajora, 0OHapy>KMBaTh pa3jMyure U CXOJCTBO MO3UIIMIA; B KOPPEKTHOHM dopme
(GopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKECHUS;

MPEJICTABIISITh PE3YJIBTATHI PEIICHUS 3a]]a4H, IKCIICPUMEHTA, HCCIICOBAHUS, TPOSKTa; CAMOCTOSTESIILHO BBIOMPATh (hOPMAT BBICTYIUICHHS C YUETOM 3a]1a4
MPE3eHTAIMHA U OCOOCHHOCTEH ayAUTOPUH.

Coemecmnan oesasmeibHOCMb:

TIOHUMATh U KCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ MHAMBHYaJIbHON paOOTHI PHU PEIICHUH YYeOHBIX MaTeMaTHUECKUX 3a71ay;

NPUHUMATH 11e]Ib COBMECTHOH JIEATEILHOCTH, TUIAHUPOBATh OPraHU3aIIMI0 COBMECTHOM pabOThI, paclpeesiaTh BUIbI padoT, JOroBapuBaThCs, 00CYKAaTh
MPOIIECC B pe3yabTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHUX YEIOBEK;

y4acTBOBATh B TPYIIIOBBIX (popmax paboTsl (00CykaeHHs, 0OMEH MHEHUSMH, MO3TOBBIE IITYPMBI U IPYTHUE), BHIIOIHATH CBOIO YacCTh PaOOTHI U
KOOPJIMHHUPOBATH CBOM JACUCTBUS C APYTUMH WICHAMH KOMaH]Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OO POAYKT IO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMO/ICHCTBUSI.

KomMmyHuKaTHBHBIE YHUBEpCAbHBIE Y4eOHbIE IEHCTBH 00eCneunBaloT CPOPMUPOBAHHOCTh COIIMATBHBIX HABBIKOB 00YYarOIINXCS.

OBjaaaenue PEryJIsSITUBHBIMHA YHUBEPCAJIbHBIMHA y‘leﬁHblMl/l JeHCTBUSAMU
Camoopzaumauuﬂ:

®  CaMOCTOSATEJIBHO COCTAaBJISTh IUIAaH, aJITOPUTM PELCHHs 3a1a4u (UM €ro YacTh), BBIOMPATh CIIOCO0 PeLIeHUs C y4ETOM UMEIOILUXCSl pECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apr'yMEHTHPOBATh U KOPPEKTUPOBATH BAPHUAHTHI PELICHUH ¢ yUETOM HOBOM MH(OPMAIIIH.

Camoxonmpoins:

e BJAJETh CIIOCOOAMU CAMONPOBEPKHU, CAMOKOHTPOJISI IIPOIlecca U pe3yibTaTa peleHus] MaTeMaTUYecKOH 3a/1a4H;
® [peABHUJAETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PELICHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B IEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;



® OLEHUBATh COOTBETCTBUE PE3YJIbTaTa EATEIbHOCTH IOCTaBICHHOM 1I€JIN U YCIOBUSIM, OOBSCHATh IPUUYUHBI JOCTHXKEHUS UM HEJOCTUKEHUS LIEIH,
HaXOJUTh OIINOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OTBITY.

Pel"y.]'ISITI/IBHI)Ie YHUBCPCAJIbHBIC y‘-Ie6HI)Ie }IeﬁCTBI/IH 00eceunBaoT q)OpMI/IpOBaHI/Ie CMBICJIOBBIX YCTAHOBOK U KM3HCHHBIX HABBIKOB JIMYHOCTH.

IIpeamMeTHBbIe pe3yabTaThl
OcBoenue yueOHOro Kypca «MaremaTtuka» B 5—6 Ki1accax OCHOBHOM IIKOJIBI 00€CIIEUNBACT TIOCTHKEHUE CIEAYIOIUX TPEIMETHBIX PE3YJIbTAaTOB:

K koniy o0yuenus B S ki1acce:
Yucsa v BbIYUCTCHUSA

[ToHuMaTh U MPaBUIBHO YHOTPEOJIATh TEPMUHBI, CBI3aHHBIE C HATYPAJIbHBIMHU YUCIaMH, OOBIKHOBEHHBIMH U AECATUYHBIMU APOOSMHU.

CpaBHMBATh M YHOPSIOYMBATh HATYpaJbHbIE YMCIIA, CPABHUBAThH B MPOCTEHIINX CIIy4asix OOBIKHOBEHHBIE APOOH, J€CATUYHbIE ApOOu.

CoOTHOCUTH TOUKY Ha KOOPJIMHATHOM (UHCIIOBOI) MPSAMON C COOTBETCTBYIOLIMM €i YUCIOM U M300pa)xaTh HaTypalbHbIC YHCIa TOUKaMU Ha KOOPIMHATHOM
(YMCIIOBOI) MPSIMOMA.

Boimonsate apupmeTnyeckue 1eiCcTBUS C HATYPaJIbHBIMHU YUCIAMU, ¢ OOBIKHOBEHHBIMU JAPOOSMH B MIPOCTEHIINX CITydasiX.

BpINonHATE IPOBEPKY, IPUKUIKY PE3YJIbTATA BEIYACICHUN.

OxpyrisTh HaTypajabHbIE YHCIIA.

Pelnenue TeKCTOBBIX 33124

Pemate TeKCTOBBIE 331a4K apU(PMETHIECKUM CIIOCOOOM U € TIOMOILBIO OPTraHU30BAHHOTO KOHEYHOTO Mepedopa BceX BO3MOXKHBIX BAPHAHTOB.

Pewate 3amaun, conepxaiiye 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMYUHBL: CKOPOCTb, BPEMS, PACCTOSIHHE; 1IEHA, KOJINYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKue 3alMCU, CXEMBbI, TAOJIUIIbI, 0003HAUEHUS [IPU PELLICHUH 3ajad.

[Tosnp30BaTbCs OCHOBHBIMY €IMHULIAMYU U3MEPEHHUS: LIEHBI, MACChI; PACCTOSIHUS, BPEMEHHU, CKOPOCTH; BBIPAYKATh OJJHU €IMHULBI BETUYUHBI YePE3 JPYyTHE.
W3BnekaTh, aHAIM3UPOBATH, OLICHUBATh UH(OPMAIIHIO, IPEJCTABICHHYIO B Ta0JIMIIE, HA CTOJIOUATON AUarpaMMme, HHTEPIPETHPOBATh IPEACTAaBICHHBIC
JlaHHBIE, MCIIOJIB30BaTh JaHHBIC IIPH PEIICHUU 3a1a4.

Harasignasn reomMerpust

e [lomp30BaThCs TEOMETPHUECKUMHE MTOHATUSMU: TOUKA, TIPsAMasi, OTPE30K, Ty, yroJl, MHOTOYTOJIbHUK, OKPY>KHOCTB, KPYT.

e [IpuBoauTh IpUMEPHI OOBEKTOB OKPYKAIOLIETO MUPA, HMEIOLINX (GOPMY U3yUSHHBIX T€OMETPHUECKUX QUTYP.

e lcnosnp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMH: BEPIIUHA CTOPOHA; C MHOTOYTOJILHUKAMHU: YTOJI, BEPIIMHA, CTOPOHA, TUATOHAIIb; C OKPYKHOCTBIO:
panuyc, TuameTp, IeHTp.

e U300pakaTh H3y4CHHBIC T€OMETPHUECKUE (PUTYPHI HA HEIMHOBAHHOM U KJIETYATOW OyMare ¢ MOMOIIBIO UPKYJIS U JIMHEHKH.

e HaxomuTe IJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IIOMOIIIBIO TMHEHKH, CTPOUTH OTPE3KH 33JJaHHOH JUITMHBI, CTPOUTh OKPY>KHOCTh
3aJJaHHOTO pajauyca.

e lcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIBHHKA, KBA(paTa JUIsl UX MMOCTPOSHUS, BEIYMCIICHUS IJIONIAI U IEpUMETPA.

e Bpuuciare nepuMeTp u Iiomaab KBajapara, mpsMoyroibHUKa, (GUTYpP, COCTABIICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YHciie GUTYD, H300paKEHHBIX HA
KJIeT4aTou Oymare.

e [lomp30BaThcss OCHOBHBIMH METPUYCCKHMHU €IMHUIIAMA U3MEPEHUS ITHHBI, TUTOIIAIN; BEIPAXKAaTh OJJHH €AMHUIBI BEJIMYMHBI Yepe3 JpyTHUe.

e Pacno3naBare mapaiienenuies, Ky0, HCI0JIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpPO IpaHb, U3MEPEHUS; HAXOUTh U3MEPEHUS TTapalIeIICIUIIea,
KyoOa.



e  BpUHCIATE 00BEM Ky6a, napajjieacnuiicaa 1mno 3aJaiHibIM U3MCPCHUAM, ITOJIB30BAThHCA CAUHULIAMU U3MCPCHUSA 00BEMa.
e Pemath HECITOKHEIC 3aaa4i Ha UBMCPCHUEC 'COMCTPHUYCCKUX BCJINYHH B IIPAKTUYCCKHUX CUTYyallUAX.

K kxoniy o0yueHus B 6 kJjiacce:
Yucaa U BbIYMCIEHUSA

3HATh ¥ IOHUMATh TCPMUHBI, CBS3aHHBIC C PA3TUYHBIMU BHIAMHU YHCEI M CIIOCO0AMU KX 3aITUCH, IIEPEXOAMTH (€CIIM 3TO BO3MOXKHO) OT OJHOU (hOPMBI 3aITUCH
qyucia K JIpyrou.

CpaBHUBATH U YIIOPSAIOYNBATH IIEJIbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, CPAaBHUBATH YHCIIA OJHOTO U Pa3HBIX 3HAKOB.

BrITIONHATE, cOYeTast yCTHBIE ¥ MUCbMEHHBIC MPUEMBI, apu(METHYECKUE ICUCTBUS C HATYPATbHBIMHE U IIEJIBIMU YHCIaMH, OOBIKHOBEHHBIMH U JICCATUIHBIMU
IPOOSIMH, TTOJIOKUTETHFHBIMU U OTPHUIIATEILHBIMU YHCIIAMHU.

BoruncnsaTh 3HaYCHHS YUCIIOBBIX BBIPAXKCHUM, BBITIOTHATH MPUKHUJIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHHIA, BHIIOIHATH IPE0Opa30BaHUs YHCIOBBIX BBIPAXKECHUN
Ha OCHOBE CBOMCTB apH(PMETHUCCKUX JACHCTBUH.

COOTHOCHUTH TOUKY Ha KOOPAMHATHOM MPSMOM ¢ COOTBETCTBYIOIIMM €i YMCIIOM U U300paXkaTh YMclia TOYKaMy Ha KOOPAUHATHOM MPSIMO, HAXOAUTh MOYJIb
qucha.

CoOOTHOCHUTH TOUKH B MPSMOYTOJILHOM CUCTEME KOOPJIMHAT C KOOPIMHATAMH 3TOM TOUKH.

OKpyTrsTh LIeTble YKclia U ECATHUHbIE IPOOH, HAXOIUTh MPUOIMKEHUS YUCe.

YuciioBble 1 0yKBEHHbIE BbIPAKECHUS

[TorumaTe 1 ynoTpedJISTh TEPMUHBI, CBA3aHHBIC C 3aMKUCHIO0 CTEIICHU YMCIIa, HAXOAUTh KBaJIpaT M KyO YucIia, BBIYUCIIATh 3HAYCHUS YNCIIOBBIX BBIPAKCHUM,
CoJIepXKaIInX CTENEHHU.

HOJII)BOBaTI)CH HpI/ISHaKaMI/I JACIIMMOCTH, paCKJIaIII)IBaTL HaTypaJH)HI)IG qucJa Ha HpOCTI)Ie MHOXUTCIIN.

[Tonp30BaThCS MacIITaAOOM, COCTABIIATH MPOTIOPIIMY U OTHOIIICHHUSI.

Hcnonb3oBath OYKBBI U1 0003HAYESHHS YUCEI MTPH 3aHCH MaTEMAaTUUYECKUX BbIPAXKEHH, COCTABISATh OYKBEHHbIE BBIPAXKEHUS U (DOPMYIIbI, HAXOIUTh
3HaueHUs! OyYKBEHHBIX BBIPAXKEHUH, OCYIIECTBIISISI HEOOXOAUMBIE MOACTAHOBKH U TPE0Opa3OBaHusl.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

PeimeHne TeKCTOBBIX 3a7a4

PemaTh MHOTOIIArOBBIC TEKCTOBBIC 33]]a4H aPU(PMETHUSCKUM CIIOCOOOM.

Pemrate 3aaun, CBsI3aHHBIE C OTHOIIEHUEM, TIPOTIOPIIMOHATBHOCTHIO BEITUYNH, IPOIIEHTAMU; PEIIaTh TP OCHOBHBIC 3314 Ha IPOOH U TPOIICHTHI.

Penrate 3a1aun, coaepxaniue 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI: CKOPOCTh, BPEMsI, PACCTOSIHUE, [IEHA, KOJIMYECTBO, CTOUMOCTD; IIPOU3BOUTEIBHOCTD,
BpEMA, 00BéMa pa6OTI)I, HCIIOJIB3YA apI/I(i)MeTI/I'-IeCKI/Ie HeﬁCTBHﬂ, OLICHKY, IPUKUAKY, IMOJIB30BAaTHCA CAMHUIIAMHA U3MEPCHHA COOTBCTCTBYIOIINX BCIIUYNH.
CocTtaBisaTh OYKBEHHBIC BRIPQKECHUS 110 YCIIOBHIO 3a/Ia9H.

W3BnekaTh nHpOpMAIHIO, TIPECTABICHHYIO B TA0JIUIAX, HA JIMHEHHOM, CTOJIOYATON MM KPYyrOBOW IMarpaMMax, MHTEPIPETHPOBATh MPEICTABICHHBIC
JAaHHBIC; UCIIOJIb30BAaTh JAHHBIC IPpX PCIICHUU 3aaa4.

[IpeacraBnsTe HHGOPMAIIHIO C TTOMOIIBIO TaOIUIL, IMHEWHON U CTOJIOYATON JTUArPaMM.

Harasignasn reomMerpust

[TpuBoaKMTH IpUMEPHI 0OBEKTOB OKPYIKAIOIIETO MUPA, HMEIOIINX (OPMY H3yUSHHBIX T€OMETPHUYECKUX TUIOCKHUX M MTPOCTPAHCTBEHHBIX (UTYP, IPUMEPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.



N300paxaTh ¢ MOMOIIBIO HUPKYJIS, JINHEHKH, TPAHCIIOPTUPA HA HEJIMHOBAHHOW U KJI€TYaTOW OyMare U3y4yeHHbIE IUIOCKUE TeOMETpUUecKue GUrypsl u
KOH(UTypaluu, CHMMETPUYHbIE (DUTYPBI.

[Tonp30BaThbcs TEOMETPHUUECKUMHE MTOHATUSAMH: PAaBEHCTBO (PUTYp, CHMMETPHS; HCIIOIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETpPUEH: OCh CHMMETPUH,
LHEHTP CUMMETPHH.

Haxoauth BeIMUMHBI YTII0B U3MEPEHUEM C TOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 33JJaHHOM BEJIUYHMHBI, I0JIb30BATHCS [IPU PELLICHUH 3a/1a4 TpalyCHOU
MEpOi1 YIJIOB; paclio3HaBaTh HA YEPTEkKaX OCTPBINA, IPAMOM, pa3BEPHYTHIN U TYTION YTJIBI.

BpruncasaTe JJIMHY JTOMaHOM, IEPUMETP MHOIOYTOJIbHUKA, [10JIb30BaThCS €AMHUI[AMU U3MEPEHHUS JUTMHBI, BBIPAXKAaTh OJJHU €AUHULIBI U3MEPEHUS JUIMHBI Yepe3
JpyTHE.

Haxonuts, ncrnosb3ys 4epTéxXHbIE MHCTPYMEHTBI, PACCTOSHUS: MEX/y IByMsI TOUKaMH, OT TOYKHU J0 IPSIMOM, AJIMHY ITyTH HA KBAJIPaTHOMN CETKeE.
Boruncnsate miomans Guryp, COCTaBlI€HHBIX U3 IPSIMOYTOJIbHUKOB, HCIIOJIb30BaTh pa30UeHre Ha MPSAMOYTOJIbHUKY, Ha paBHbIE (PUTYpBI, JOCTPAUBAHUE JIO
IPSIMOYTOJIBHUKA; 110JIb30BaThCSl OCHOBHBIMU €IMHHULIAMU U3MEPEHMSI IIJIOIAAN; BBIPAYKAaTh OJJHU €IMHUIBI N3MEPEHUS TUIOIIA U Yepes ApyTrue.
PacrioznaBaTh Ha MOZEINIAX U U300pAKEHUSX MUPaAMUy, KOHYC, LIUIMH]IP, UCII0JIb30BATh TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, IpaHb, OCHOBAaHHUE, pa3BEPTKA.
N300pakaTh Ha KJIeTUaToi OyMare mpsiMOYTOJIbHBIN apaylIeIeIIeI.

Boruncnsate 005EM MpSAMOYTOJIBLHOTO MapalijieNienumneaa, Kyoa, mojib30BaThCsl OCHOBHBIMY €UHUIIAMH U3MEpPEHUsl 00bEMA; BhIpaXaTh OIHH €IUHHUIIBI
n3MepeHus o0bEMa yepes ApyTue.

Pemrate HecnoxHbBIE 33/1a4M HA HAXO0XKACHUE F'€OMETPUUECKUX BEJIMYMH B IPAKTHYECKUX CUTYalUsX.

OcBoeHue yqe6Horo Kypca «Anre6pa» Ha YPOBHC OCHOBHOTI'O 06mero O6pa3OBaHI/IH o0ecIreynuBaeT JOCTHIXCHHC CICAYIOIUX IPECAMCETHBIX PE3YyJIbTATOB!:

K koniy o6y4enus B 7 kJiacce:
Yucaa U BbIYUCIEHUSA

BrITIONHATE, coYeTast yCTHBIE ¥ MUCEMEHHBIC TPUEMBI, apu(hMETHIECKUE ICUCTBUS C PallMOHAILHBIMHA YUCIIAMHU.

HaxoauTh 3HaueHUs YUCIOBBIX BRIPAXKEHU; IPUMEHSTh pa3HOO0pa3Hble CIOCOObI ¥ MPUEMBI BBIYMCICHUS 3HAUEHUN APOOHBIX BBIPAXKEHUI, CoIepKaluX
OOBIKHOBEHHBIE U JICCATUUHBIEC TPOOH.

[Tepexoauthk OT OHOM (OPMBI 3aIMUCH YHCEI K APYTOH (MPeoOpa3oBbIBATh ACCITHUHYIO IPOOh B OOBIKHOBCHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO IECATUIHYIO JPOOb).

CpaBHUBATH U YIIOPSAIOYNBATH PALIMOHAIILHBIE YUCIIA.

OxpyrisTh yucna.

BbInonHATE NPUKHUIKY U OLIEHKY pe3yJIbTaTa BHIYUCICHHH, OIIEHKY 3HAUE€HUI YHCIOBBIX BHIPAKEHUI.

BoInonHATh A€CTBUS CO CTENEHSIMU C HATYPAJIbHBIMU MTOKA3aTEISIMU.

[IpuMeHsTh MPU3HAKK JEIUMOCTH, PA3I0KEHIE Ha MHOKUTEIN HATYPAIbHBIX YHCEIL.

PemaTh nmpakTHKO-OpUEHTHPOBAHHBIC 33]]a9H1, CB3aHHBIC C OTHOIICHUEM BEJIMYHH, TPOMOPIIMOHAILHOCTHIO BEIMYHMH, TPOIIEHTAMU; HHTEPIIPETUPOBATH
pE3yNbTaThl PEIICHHUs 33724 ¢ yYETOM OTPaHUYCHUH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTPUBAaEMbIX OOBEKTOB.

AJiredpanuyecKkue BbIpaKeHUs!

Hcnonp3oBaTh aliredpanveckyto TEPMHUHOIOTHIO M CUMBOJIMKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS yUeOHOr0 MaTepHara.
Haxomuth 3HaueHrs OYKBEHHBIX BBIPAXKEHUN NIPU 3aJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.
BrinonHsaTs ipeoOpazoBaHus 1EIOT0 BRIPAKCHUS B MHOTOWJICH MPUBECHUEM MMOJO0HBIX CIIaraeMbIX, paCKPhITHEM CKOOOK.



Brimoaaare YMHOKCHHUEC OAHOYJICHA HA MHOT'OYJICH 1 MHOT'OYJICHA HA MHOTOYWICH, IPUMCHSATD (1)OpMy.HI>I KBaJgpaTa CyMMbI U KBaapaTa pa3HoCTH.
Ocy1ecTBIATh pa3joKEeHNEe MHOTOWIEHOB HA MHOKMTEIIH C TOMOILBIO BHIHECEHHUSI 382 CKOOKU OOIIET0 MHOXKUTEIS, TPYNIUPOBKY CllaraeéMblX, IPUMEHEHUS
bopMyII COKPAMEHHOTO YMHOXKEHUS.

HpI/IMeHFITI) Hp606pa3OBaHI/I$I MHOT'OYJICHOB JIsA pCHICHUA PA3JIMYHBIX 3a/la4 U3 MAaTCMAaTHUKU, CMCKHBIX ITPEAMCTOB, 13 pCaJIBHOf/i IMPAKTHUKH.

Hcronb30BaTh CBOKCTBA CTETICHEW ¢ HATYPAJIbHBIMU MTOKA3aTEISIMU IS PE0Opa30BaHMUs BEIPAKCHUM.

YPaBHeHI/Iﬂ U HEPABCHCTBA

PemaTte nuHeliHbIe ypaBHEHUS ¢ OJHON NEPEMEHHOM, MPUMEHSS IPABUJIA MTEPEX01a OT UCXOJHOTO YPAaBHEHUS K paBHOCUIIbLHOMY eMy. [IpoBepsaTh, SBIAETCS 11
YUCJI0 KOPHEM yPaBHECHMUS.

[IpumensTh rpaduueckre METO b IPU PEIICHUH THHEHHBIX YPABHEHUN U UX CUCTEM.

[ToxOupath MpUMeEpHI Map YKCEN, ABISIONUXCS PEIICHUEM JIMTHSWHOTO YPaBHEHUS C IBYMS IIEPEMEHHBIMHU.

Ctpoutb B KOOPAMHATHOM MIIOCKOCTHU I'padUK JUHEHHOr0 ypaBHEHUS C ABYMS [IEPEMEHHBIMU; MOJIb3YSCh IPpaKOM, IPUBOJAUTH IPUMEPHI PEILICHUS
YpaBHECHMUS.

Pemath cucTeMbl IBYX TMHEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM YHCIIE TpaduuecKy.

CocTaBiAATh U pemarh JUHEWHOE YPaBHEHUE WA CUCTEMY JIMHEMHBIX YPaBHEHUH 110 YCIOBHIO 33/1a4d, HHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a7]a4M NIOJIYYEHHBIA pe3yJIbTart.

DOyHKINH

N300pakaTh Ha KOOPIMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIIHME 33 JaHHBIM KOOPAMHATAM, JIY4H, OTPE3KH, HHTEPBAJIbL, 3aIIUCHIBATH YUCIIOBBIC TIPOMEIKYTKH
Ha anreOpanvdecKoM SI3bIKE.

OTmeuath B KOOPAWHATHOH IJIOCKOCTH TOYKH I10 33JJaHHBIM KOOPIUHATAM; CTPOUTH rpaduku TuHEHHBIX QyHKIHA. CTpOUTh TpaduK GyHKIMU Yy = X '
OnuceIBaTh ¢ NTOMOIIBIO (PYHKIIMI U3BECTHBIE 3aBUCUMOCTH MEXAY BEIMUNHAMU: CKOPOCTh, BPEMSI, pPACCTOSIHUE; [IeHa, KOJIMYECTBO, CTOUMOCTB;
MIPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOTHI.

HaxoanTe 3HaueHue HyHKIMH IO 3HAYCHUIO €€ apryMeHTa.

[Tonnmatp rpadudeckuii crocod MpeACTaBICHUS U aHaIn3a HH(OOPMAIUHU; U3BJICKATh U HHTEPIPETUPOBATh HH(MOPMAIHIO U3 TPA(QUKOB PEATIbHBIX IMPOIIECCOB
U 3aBUCUMOCTEM.

K konmy oobyuenus B 8 kiacce:
Yuciia 1 BLIYUCJIECHUA

Hcnonb30BaTh HaYaNbHBIC MIPEICTABICHHS O MHOXKECTBE IEHCTBUTEIBHBIX YUCEI I CPABHEHMSI, OKPYTJICHHUS U BRIYUCIICHHIA, N300paKaTh ICHCTBUTEIbHbBIE
Yyyciia TOYKaMU Ha KOOPAWHATHOU MPSIMOiA.

[IpumeHsTH MOHATHE apUPMETHIECKOTO KBaIPATHOT'O KOPHSI; HAXOIUThH KBAJIPATHBIE KOPHU, UCTIONB3YSI TP HEOOXOAUMOCTH KaJIbKYJISTOP; BHIIIOIHSTh
peoOpa30BaHUs BEIPAKEHUH, COiepKAIINUX KBAJpaTHbIe KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.

Hcrnonp30BaTh 3anucH OOIBIIMX U MAJIbIX YHCEII C MTOMOIIBIO IECATUYHBIX Apo0OeH u crenenei yncia 10.

Auaredpanyeckue BbIpaKeHHUs

[IpuMeHsTh MOHSTHE CTENIEHH C IIETTBIM TI0Ka3aTeIeM, BHITOIHATH MPE0Opa30BaHUs BEIPAKEHUH, COEPKAIIUX CTETIEHH C IEJBIM ITOKa3aTeNIeM.

BoInonHATE TOXKAECTBEHHbIE TPe00pa30BaHusl pallMOHAIbHBIX BBIPAXKEHUN HA OCHOBE MPaBUJI IEHCTBUIN HaJl MHOTOUJICHAMH U alredpandeckKumMu JIpoosmMu.
PacknanpiBaTh KBagpaTHBINA TPEXUIIEH HA MHOKUTEIH.

[TpumensaTh npeodbpa3zoBaHus BRIPAXKEHUH I PELICHUs PA3UYHbIX 33124 U3 MaTEMAaTUKU, CMEXKHBIX IIPEMETOB, U3 PEATbHOMN MPAKTHKH.



YpaBHeHns1 1 HEPaBEeHCTBA

Pemats nuHeiHbIe, KBaJpAaTHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMSI, CBOASILNECS K HUM, CHCTEMBI IByX YPaBHEHHUH C IBYMs IEPEMEHHBIMH.

[IpoBouTH MpOCTEHIINE NCCIIEAOBAHMUS YPaBHEHUH U CHCTEM YPaBHEHUH, B TOM YUCIIE C IPUMEHEHHEM IpadMuecKuX MpeacTaBiIeHul (ycTaHaBINBATh, UMEET
JM ypaBHEHHE WM CHCTEMa YPaBHEHUM peleH s, €ClIM UIMEET, TO CKOJIBKO, U TIp.).

[lepexoauTs OT cllOBECHOM (HhOpMYTUPOBKH 331a4H K €€ anredpandeckoi MOAEIH ¢ IOMOIIbBIO COCTABICHHSI YPaBHEHHSI WIIM CUCTEMbI YpaBHEHHH,
HWHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ1a4M MOJIyYECHHBIN pe3ynbTar.

[TpyMeHATH CBOMCTBA YNCIOBBIX HEPABEHCTB ISl CPABHEHUS, OLIEHKH; PEIIATh JIMHEHHbBIE HEPABEHCTBA C OJHOM NIEPEMEHHON U UX CUCTEMBI; 1aBaTh
rpadUUecKyro HIUTIOCTPALIMIO MHOXKECTBA PEIICHNI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIINH

e [loHumaTh 1 UCIIONIB30BATh (DYHKIIMOHABHBIC TOHITHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS); ONPEACTATh 3HaUeHIE (PYHKIIUU MO 3HAUCHUIO
apryMeHTa; onpeeNsiTh CBoiicTBa pyHKuMU 1o e€ rpaduky.

e CrpouTth rpaduku smeMeHTapHbIX GyHknui Buaa ykxm, y =x2, y=x3,y =X,y =X '; ONKCHIBaTh CBOWCTBA YUCIIOBON (YHKIIMHU 110 ¢€ rpaduKy.

K koniy o0yuenus B 9 kiacce:

Yucaa U BbIYMCIEHUSA

e (CpaBHUBaTh M YIOPSAOYMBATH PAIlMOHAIBHBIC U UPPALIMOHATILHBIE YHCIIA.

e BrinonHATh apugMeTHUecKre AeUCTBUS C PAllMOHAIIBHBIMH YUCIaMH, COUETasi YCTHBIE U MUChbMEHHbIE PUEMBI, BBHIIIOIHATH BBIUMCIICHUS C UPPALIMOHATILHBIMU
YUCJIaMHU.

e HaxoauTh 3HaUYEHHUS CTETICHEH C LIETBIMH MOKA3aTeIsIMU U KOPHEH; BBIYUCIISITh 3HAYEHUS YUCIOBBIX BBIPAXKEHUH.

e  OKpyrisTh AEUCTBUTEIbHBIC YHCIIA, BHITOIHATH IPUKHUJIKY PE3yJIbTaTa BBIYUCICHUH, OLIEHKY YHUCIOBBIX BHIPAKEHUH.

YpaBHeHusI U HEPABEHCTBA

Pemars nmuHeHbIe 1 KBAaApPAaTHBIC YPABHCHH, YPABHCHU A, CBOAAIINCCA K HUM, HpOCTGﬁIHHG IIp06HO-paIII/IOHaJ'IBHI)I€ YpaBHCHHUA.

e Pemare cUCTEMBI IBYX JUHEHHBIX YPABHEHUN C ABYMs IEPEMEHHBIMU U CUCTEMBI [IByX YPaBHEHHUH, B KOTOPBIX OHO YPAaBHEHUE HE ABJIACTCS JIMHEHHBIM.

e Pemiare TEKCTOBBIE 33/1a4K AIreOpanuecKUM CIIOCOOOM C IOMOIIBIO COCTABJICHUS YPABHEHUS HJIM CUCTEMBI JIByX YPaBHEHUH C IBYMs IEPEMEHHBIMH.

e [IpoBoauTh MpoCTeiIINe NCCIIeAOBAHMS YPaBHEHHM U CHCTEM YPaBHEHH, B TOM YUCIIE C IPUMEHEHHEM IpadMuecKuX MpeacTaBiIeHul (ycTaHaBINBATh, UMEET
JM ypaBHEHHE WM CHCTEMa YPaBHEHUM peleH s, €ClIM UIMEET, TO CKOJIBKO, U Tp.).

e Pemare JinHeHbIE HEPABEHCTBA, KBApaTHbIE HEPABEHCTBA; N300paXkaTh pellIeHHEe HEPAaBEHCTB HA YUCIOBOW NPSAMOM, 3alIUCBIBATh PEIIEHUE C TIOMOIIbIO
CHUMBOJIOB.

e Pemare cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIOLINE KBAaIPaTHOE HEPABEHCTBO; M300paXaTh PELIEHNE CUCTEMbl HEPABEHCTB Ha
YHUCJIOBOU IPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOIIBI0 CUMBOJIOB.

e licnosp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHBIX 33/]1a4.

DOYyHKUNH

e Pacno3naBarh (hyHKIIMK U3y4EeHHBIX BUAOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIONOKEHUE HA KOOPIMHATHON TUIOCKOCTH rpadukoB QPyHKIMIA BUa: y = kX, y =
kx +b, ykxHl, y=ax2 + bx + ¢,y =x3,y=X,y= "X " B 3aBUCHUMOCTH OT 3Ha4eHHI KOI()(OUIIUECHTOB; OMUCHIBATH CBOMCTBA ()yHKIIHIA.

e CTpouTh U U300paxaTh CXeMaTHUECKU IpadUKH KBAAPATUUHBIX (DYHKIINN, ONMMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHH 10 UX TpaduKaM.

e Pacno3HaBath KBaApaTHUHYIO QYHKIIUIO IO (hOpMYyIie, IPUBOIUTH MPUMEPHI KBAAPATUYHBIX (PYHKIIMHA U3 pPEaIbHOM KU3HH, (DU3HKHU, TEOMETPHH.

YuciaoBble MOCJIeI0BATEIbHOCTH U nmporpeccun



PacrioznaBath apu(pMETHUIECKYIO 1 TEOMETPHUYCCKYIO ITPOTPECCHH TIPU PA3HBIX CIIOCO0aX 3a/1aHusl.

BBINONHATE BBIYUCICHHS C HCIIONIb30BaHHEM (POPMYJI N-T0 WieHa apu(PpMETHIESCKON U TEOMETPHUYECKON POTPECCHil, CyMMBI ITEPBBIX N YICHOB.
N300pakaTh 4ICHBI MOCIIEIOBATEIBHOCTH TOYKAMH HA KOOPIUHATHOM TIOCKOCTH.

Pemats 3a1aun, cBsI3aHHBIC C YUCIOBBIMU TOCIIEIOBATEIBHOCTIMU, B TOM YHCIIE 33/1a4U U3 PeabHON KU3HU (C UCMOIB30BAHUEM KaIbKyJIATOPa, IIUPPOBHIX
TEXHOJIOTH ).

OcBoeHue yqe6Horo Kypca «FCOMeTpI/IH» Ha YPOBHC OCHOBHOTI'O 06mero 06p330BaHI/I$I obecneyuBaeT JOCTHIKCHHC CIICAYIOIUX IIPCAMCTHBIX PE3YyJIbTATOB!:

K koniy o6y4enus B 7 kjiacce:

Pacnio3HaBaTh U3y4eHHbIE TeOMETpHUUECKUE (PUTYPBI, ONPEACIIATh UX B3aUMHOE PacloyIOKeHUe, N300pakaTh FeOMETPUUECKUE (PUTYPBI; BBIIOJIHATH YEPTEXKU
10 YCIIOBUIO 3a7a4d. VI3MepsTh INHEWHBIE U YTII0BbIE BEIMUMHBI. Pemars 3a1a4n Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEIMYMH IIPEIMETOB B PEaJIbHOM KHU3HH, Pa3MEPOB IPUPOAHBIX 00BbEKTOB. Pa3inyare pa3Mepsl 3TUX 00BEKTOB
0 MOPSAJIKY BEJIUYUHBI.

Ctpouth 4epTeKU K F€OMETPUUECKUM 3a/1adaM.

[Tonp30BaThCs MPU3HAKAMU PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh IPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUH 3a/1a4.
[IpoBOAUTH TOTMYECKUE PACCYKIACHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tosnb30BaTbes MpU3HAKaMU PABEHCTBA MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEAMAHBI, IPOBEIEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEIIEHNN T€OMETPUYECKUX 3a1a4.

OnpenensaTs NapaiebHOCTh IPSMBIX C TOMOILBIO YIIIOB, KOTOpBIE 00pa3yeT ¢ HUMHU ceKyias. OnpeaensTh NapauieIbHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA
pacCTOSTHUM OT TOYEK OJHOM IPSAMOM 10 TOUEK JIPYTrOM IPSIMOMA.

Pemiate 3a1aun Ha KjeT4aToi Oymare.

[IpoBOUTH BHIYMUCIIEHUS M HAXOAUTh YUCIIOBbIE M OYKBEHHbIE 3HAUECHHUS YIJIOB B TEOMETPUYECKUX 3a/1a4aX C UCIOJIb30BAaHUEM CYMMBI YIJIOB TPEYTrOJbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB yTJIOB, 00pa30BaHHBIX MPHU NEPECEUCHUH JBYX NapajuIeIbHbIX NPSAMbIX CeKyIllel. Pemars mpakTuueckue 3a1a4i Ha HaX0XKIeHHe
YTJIOB.

BrnaneTts noHsTHEM r€OMETPUYECKOTO MECTA TOUEK. Y METh OIPENEITh OUCCEKTPUCY yIila U CEpeIMHHBIN MEPIEHIUKYJIISP K OTPE3KY KaK FreéOMETPUYECKHe
MECTa TOYEK.

DopMyIMpoOBaTh ONPEAEIEHUS OKPY>KHOCTH U KpYyTa, XOpbl U AMAMETpa OKPYKHOCTH, II0JIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHATDH 3TH CBOMCTBA IpU
peneHnn 3a1ay.

Brnazners noHsATHEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPYKHOCTH, yMETh HAXOAUTh €€ LeHTp. [lonb30BaThCs (pakTaMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYTOJIbHUKA [IEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIE IEPIICHINKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOU TOYKE.

BitazeTs nmoHsTHEM KacaTeIbHON K OKPY>KHOCTH, ITOJIB30BAaThCA TEOPEMOU O NEPIIEHAUKYJIIPHOCTH KAaCaTeIbHOM U paguyca, IPOBEIEHHOIO K TOUKE KACAHUS.
[Tosb30BaThCS NPOCTEUIIMMU T€OMETPUYECKUMHU HEPABEHCTBAMH, IOHUMATh UX NMMPAKTUYECKUH CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C TOMOIIBIO HUPKYJISA U JIMHEHKH.

K koniy o6yuenus B 8 ki1acce:

Pacnio3HaBaTh OCHOBHBIE BUIbI YETHIPEXYTOJIBHUKOB, UX JIEMEHTBI, IT0JIb30BAThCA UX CBOMCTBAMH IIPU PELICHUH EOMETPUUYECKUX 3a4au.
[IpumeHsTH CBOMCTBA TOUKU IIEPECEUEHMSI MEIUAH TPEYTOJbHUKA (LIEHTpa Macc) B PEILICHUY 3ajay.



e BraaeTs NOHATHEM CPEIHEN JIMHUYU TPEYTrOJbHUKA U TPAIIELUH, IPUMEHATh UX CBOMCTBA IIPU PELIEHUU T'eOMETpUYeCKUX 3a1ad. [lonp30BaTbCs TeopeMoit
dasieca ¥ TEOPEMOU O IIPONOPLUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JJI PELICHUS IPAKTUYECKUX 3a/1a4.

e [IpumeHATH MPU3HAKH [10100US TPEYTOJIBHUKOB B PEIICHUU T€OMETPUYECKHX 3a/1a4.

e [lomp3oBarbes Teopemoii [Tudaropa amst pemeHust reOMETPUIECKUX B MPAKTUYECKHX 331a4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B MPAKTHUECKUX 3a]auax,
CaMOCTOSTEINIBHO JEJIaTh YEePTEXK U HAXOAUTh COOTBETCTBYIOIINE JUIVHBI.

e BianeTs NOHATUAMU CUHYCA, KOCUHYCA U TAHI'€HCA OCTPOrO yIvia PSAMOYTOJIbHOIO TPEyrojbHUKA. [101630BaThCS 3TUMU MOHATUSAMH U1 PELLECHUS
IIPAKTUYECKHX 3a1ad.

e Brruucnars (pa3nuyHbIME clI0CO0aMu) IUIOIIAlb TPEYTOIbHUKA U IO {1 MHOTOYTOJIbHBIX (UTYp (T10JIb3YSCh, I'/1e HEOOXOIUMO, KAIbKYISATOPOM).
[IpuMeHATh MOyYeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

e Brazners NOHATUAMU BIMCAHHOIO U LIEHTPAIBHOTO yIJla, UCIOIb30BATh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIax MEX1y XOpAaMu (CEKyIIUMH) U YIIIe MEeXIy
KacaTeJIbHOM U XOPAOH IIPHU PELIEHUN F€OMETPUYECKUX 3a]1a4.

e BraaeTs NOHATHEM ONHMCAHHOIO YETHIPEXYTOIBHUKA, IPUMEHATH CBOMCTBA OIMCAHHOIO YETHIPEXYTOJIBHUKA IIPU PELICHUH 3a/1a4.

e [IpumeHATh NOTYYCHHBIC 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATUYECKUE MOJEIIHN I 3a/1a4 PEAIbHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOIIHE
BBIUMCJIEHHSI C IPUMEHEHNEM 1101001 U TPUTOHOMETPUH (TI0JIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJISITOPOM).

K xoH1y o0yuenus B 9 kiaacce:

e 3HaThb TPUTOHOMCTPHUYCCKUC (1)YHKLII/II/I OCTPBIX YTJIOB, HAXOJUTH C UX MMOMOIIBIO PA3JIMYHBIC 3JICMCHTHI ITPAMOYT'OJIbHOI'O TPEYTOJIbHUKA («pemeHI/Ie
IPSIMOYTOJBHBIX TPEYTOJIBLHUKOBY). HaxouTh (C MOMOIIIBIO KaJBbKYJIATOpA) JJTUHBI M YTJIbI 17151 HETAOJIMYHBIX 3HAUYCHHH.

o Jlomp3oBaThes q)OpMy.HaMI/I OpUBCACHNA U OCHOBHBIM TPUTI'OHOMCTPUUCCKHUM TOXICCTBOM IJI HAXOKACHHUA COOTHOIIICHUH MCKAY
TPUTOHOMETPUYECKUMH BETHIMHAMH.

e lcnonbp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUISI HAXOXK/ICHHS Pa3IMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PEIICHNE TPEYTOIBHUKOBY ), IPUMEHATh HX
MIPY PEIICHUY TEOMETPUICCKHX 3a/1a4.

e Buragers noHATHAMHU IpeoOpa30BaHKs NOA00NS, COOTBETCTBEHHBIX JIEMEHTOB MO00HBIX (uryp. [Toap3oBaThes cBOMCTBaMH MOJ00MS TPON3BOJIBHBIX
¢buryp, yMeTh BEIYMCIIATH AJIMHBI U HAXOAUTH YIIIbI y TO00HBIX (puryp. [IpuMeHsTh CBOMCTBA MOAOOHS B IPAKTUYECKUX 3a/1a4ax. Y METh IPUBOAUTH
NpUMeEpHI TO00HBIX (GUTYP B OKPY’KarOIIEM MUpE.

e [lonb30BaTbest TEOPEMaMH O IPOU3BEICHUN OTPE3KOB XOP/I, O MPOU3BEJCHUH OTPE3KOB CEKYIINX, O KBaIpaTe KacaTeIbHOM.

e [lonmp30BaThbcs BEKTOpAMH, IOHUMATh UX F€OMETPUUECKUIN U (PU3HUECKUI CMBICI, IPUMEHSTh UX B PELICHUN T€OMETPUUYECKUX U (PU3MUECKUX 3a7ay.
[TpuMeHATh CKaIIpHOE IPOU3BEICHNE BEKTOPOB ISl HAXOXKIACHUS [UIMH U YTJIOB.

e [lonb30BaThCcst METOAOM KOOPIMHAT Ha TNIOCKOCTH, IPUMEHSTH €r0 B PELICHUH T€OMETPUIECKUX M MPAKTHUECKHUX 3a/a4.

e BiageTs NOHATUAMU IIPABUILHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH, JJIMHBI 1yT'M OKPYKHOCTH U paJuaHHOU MEPHI YIJla, yMETh BBIYUCIIATH
TUTOIIAIb KpyTa U ero yacteil. [I[puMeHsTh morydyeHHbIe YMEHHUS B TPAKTUUECKHX 3a/1a9ax.

e HaxoauTe ocH (MM HEHTPbI) CAMMETPHU (UTYDP, TPUMEHSTH ABHKCHUS IJIOCKOCTH B IIPOCTEUIINX CITydasX.

o HpHMeHHTL NOJIYUCHHBIC 3HAHUSA HA IMIPAKTUKC — CTPOUTH MATCMATUYCCKUC MOJCIIN JJId 3a1a1 peaanoﬁ JKU3HU U TPOBOAUTH COOTBCTCTBYIOIIUC
BBIYHCIICHUS C TPUMEHEHNEM MOJJ00HS ¥ TPUTOHOMETPHYECKUX (QDYHKIUH (TI0JIB3YsICh, T1e HE00OX0ANMO, KaJIbKYJISTOPOM).

HpeI[MeTHBIC pPE3YyJIbTaTbl OCBOCHUA y‘le6H01"0 pasaciia ((BCpOHTHOCTB M CTaTHUCTUKA» B 7—9 Kiaccax XapaKTCPU3YIOTCA CIICAYIOIUMU YMCHUAMM:

K koniy o6y4enus B 7 kjiacce:



YuraTh nHPOPMAIHIO, IPEACTABICHHYIO B TAOMUIIAX, HA IUArPaMMax; MPEACTABIATh JaHHBIC B BUJIE TAOJHUIl, CTPOUTH JUArpaMMBbI (CTOIOMKOBBIE
(cronmbuaTbie) U KPyTOBBIE) 110 MaCCUBAM 3HAYCHUH.

OnwuchIBaTh U HHTEPIPETUPOBATH pealIbHbIC YNCIIOBBIC JaHHbBIE, IPE/ICTABICHHBIC B TA0IUIIaX, HAa AUarpaMMax, rpadukax.

Hcnonb30Bath /Ui ONMCAHUS JaHHBIX CTATUCTUUECKHUE XapaKTEPUCTUKU: CpeHee apu(pMeTHUIecKoe, MeinaHa, HauOoJIbllee U HaMMEHbIIIee 3HAUYEHUS, pa3Max.

Hmets npeacraBiaeHue o CilydaiiHOH M3MEHUYMBOCTH Ha IIpUMeEpax LeH, GU3HYECKUX BEJIMYMH, AHTPOIIOMETPUYECKHX JITAaHHBIX; UMETh IIPEJCTABICHHUE O
CTaTUCTUYECKON YCTONYMBOCTH.

K xoH1y o0yuenus B 8 kiacce:

N3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, IPEICTABICHHYIO B BUE TaOJHII, AUarpamMm, TpaduKoB; MPEICTABIATH JaHHBIE B BUJE TAOIUII, AHATPaMM,
rpaduKoB.

OnwuceIBaTh JaHHBIE C IIOMOLIBIO CTATUCTUYECKUX MOKa3aTeNeil: cpelHuX 3HaUeHUI U Mep paccerBaHus (pa3Max, AUCHEPCUs U CTAaHJAPTHOE OTKJIOHEHHE).
HaxoauTp 4acTOTHI YHMCIIOBBIX 3HAYCHHUI U YACTOTHI COOBITHIA, B TOM YHUCIIE 110 pe3yJIbTaTaM U3MEPEHUI 1 HaOII0IeHUA.

HaxoanuTe BEposITHOCTHU ClTydailHBIX COOBITHI B ONBITAX, 3HAasl BEPOSTHOCTH IEMEHTAPHBIX COOBITUI, B TOM YHCIIE B OIBITAX C PABHOBO3MO>XHBIMU
3JIEMEHTAapPHBIMU COOBITUSMHU.

Hcnonb3oBatk rpaduyeckue MOJCIH: JEPEBO CIIyIallHOTO SKCIICPUMEHTA, TUarpaMMbl Diiepa, YiciIoBasi mpsMasl.

OnepupoBaTh NOHATUSAMH: MHOKECTBO, IIOJAMHOKECTBO; BBIITOJIHATh ONEPALIMK HAJl MHOKECTBAMU: 00bEJUHEHNUE, IEPECEUEHUE, IONOJHEHHUE; IEPEUNCIIATh
3JIEMEHTBI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonp3oBath rpaduueckoe NpeACcTaBICHUE MHOXKECTB M CBA3EH MEXy HUMH ISl OTIMCAaHMS MPOIIECCOB M SBJICHUH, B TOM YHCIIE IIPH PEIICHUH 3a71a4 U3
JPyTUX y4eOHBIX MPEAMETOB U KYpPCOB.

K koniy o0yuenus B 9 kiiacce:

N3Bnekath u mpeoOpa3oBEIBATH HHPOPMAIIUIO, PEACTABICHHYIO B PA3IUYHBIX UCTOYHUKAX B BUJE TAOIUII, TUarpaMM, TpaduKoB; IPEICTABISITh JaHHBIC B
BHJIC TAOJINII, TUArpaMM, TpaGuKOB.

Pemats 3a1aun opraHn30BaHHBIM IEPEOOPOM BapHAHTOB, a TAKXKE C UCTIOIH30BAHUEM KOMOWHATOPHBIX MPABUI K METO/IOB.

Hcnonbp30BaTh onucareabHble XapaKTEPUCTUKH ISl MACCHBOB YHMCIIOBBIX JIaHHBIX, B TOM YHCJIE CPEAHME 3HAUEHUSI U MEPBI PaCCEUBAHUS.

HaxoauTh 4acTOThI 3HaUE€HUI U YAaCTOTHI COOBITHUS, B TOM YUCJIE MOJb3YSICh pE3yJIbTaTaMu IPOBEAEHHBIX U3MEPEHUIN 1 HaOIIOICHUM.

HaxoauTh BeposTHOCTH Clly4aliHbIX COOBITUN B M3YYEHHBIX OMNbITAX, B TOM YHUCIIE B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUSIX
UCIIBITAaHUH JI0 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUNA bepHysum.

HmeTs npeacraBieHue o CIIy4aiHOW BEJIMYMHE U O PACIPEACIICHUN BEPOATHOCTEM.

HmeTh npezcTaBiieHne 0 3aKOHE OOJIBIINX YHCEN KaK O MPOSBIEHUU 3aKOHOMEPHOCTH B CIIy4YailHONW M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIbLINX YHCEN B
IPUpPOJIE U OOIIECTBE.

4. TemaTu4eckoe IVIAHUPOBAHUE € ONIPeJe/iIeHHeM OCHOBHBIX BU/I0B Y4eOHOM AeATeJIbHOCTH 00YYAKIIHNXCH

MareMaTuka

Tema Kox-Bo XapakTepucTHKAa OCHOBHBIX BH/I0B JeSITeIbHOCTH 00y4aI0INXCH

4yacoB




5 kaacc (5 yacoB B Heaen10, Bcero 170 yacon)

Jlunuu. 7 Ilpeomemnvie:
Paznoobpa3zHubiii Mup 1 pacno3HaBaTh Ha YEPTEXKAX, PUCYHKAX MPSAMYIO, YACTH MPSIMOU, OKPY>KHOCTh. [ [pMBOANTH pUMEpHI aHAJIOTOB
JIMHAN MPSIMOI ¥ OKPYKHOCTH B OKpykaroieM Mupe. M300pakaTe UX ¢ UCIIOIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB,
[Ipsimas. Yactu npsimoit. | 2 Ha KJIeTyaTol Oymare.
Jlomanas. Memanpeomemnvle:
Jlnvna nuHuN. 2 N3mepsaTh ¢ HOMOLIBI0O HHCTPYMEHTOB U CPABHUBATH JUIMHBI OTPE3KOB. CTPOUTH OTPE3KH 33JIaHHOM JJIUHBI,
OKpY>KHOCTS. 1 MIPOBOJIUTH OKPY>KHOCTH 33JIaHHOTO pajnyca. BeipaxkaTh OJJHU €AMHUIBI U3MEPEHUS JJIMH Yepe3 APyTHE.
0630p U KOHTPOITb. 1 Jluunocmmuvle:
YMeH#ue SICHO, TOYHO M TPAMOTHO BBIPa)KaTh CBOM MBICIH B YCTHOW M NMUCHbMEHHOW pEUYHd, MOHUMATh CMBICIT
MIOCTAaBJICHHOM 3a/1a4Hu.
Hamypanvnsie uucaa. 12 IIpeomemnvie:
Kak 3anuceiBatoT u 2 Uwurtath U 3aMUCHIBATh HATYpAIbHBIE YHCIIA, CPABHUBATH U YHOPSAOYNBATh UX. OMHUCHIBATH CBOMCTBA
YUTAIOT HATypaJIbHbBIE HATypaJbHOTO psiaa. UepTUTh KOOPAMHATHYIO MPAMYI0, H300pa)kaTh YHCIia TOUKaMU Ha KOOPJIUHATHOMN
qucia NpsIMO, HAXOAUTH KOOPJAUHATHI OTMEUEHHON TOUKHU.
HarypanbHblit psi. 2 Memanpeomemmnule:
CpaBHeHME HATypalbHBIX OxpyrisTh HaTypaibHbIe Yncia. PemaTs koMOMHATOPHBIC 33a]a41 ¢ TIOMOIIIBIO TIepedopa BCeX BO3MOKHBIX
YHUCel. BapuaHTOB. MoIeTupoBaTh X0 PEUICHHUs C TTOMOIIBIO PUCYHKA, C TIOMOIIBIO JIepeBa BO3MOXKHBIX BAPHAHTOB.
Yuca ¥ TOUYKH Ha 2 Jluunocmnvie:
HPSMOIA. HaxomuuBOCTh, aKTUBHOCTD NP PEIICHUA MAaTEeMAaTHUYECKUX 3a/1a4.
OxpyTieHue 2 YMeHue sICHO, TOYHO M TPAMOTHO BBIPAa)KaTh CBOM MBICIM B YCTHOM M NMHCbMEHHOM peyH, MOHUMATh CMBICI
HaTypaJIbHbIX YUCEIL. IIOCTABJICHHOU 3a/1a4H.
Pemenue 3
KOMOHMHATOPHBIX 33]1a4.
00630p 1 KOHTPOJIb. 1
Jeiicmeus c 25 Ilpeomemnvie:
HaAMypaIbHbIMU BreimonasaTe apudmMeTnyeckne 1eHCTBHsI ¢ HATYPAIbHBIMUA YUCIIAMH, BRIYMCIISTh 3HAUCHUS CTCTICHEH.
yuciamu. HaxomuTh 3Ha4YeHUS YUCIOBBIX BRIPAKCHUN, COJEPIKAIINX JACUCTBUS Pa3HBIX CTyIEHEH, co ckoOkamu U 6e3
Crno)xeHue v BeluuTanue. | 4 CKOOOK. BBITIOJTHATH MPUKUAKY U OIEHKY pPe3yJibTaTa BRIYMCICHUHN, TPUMEHITH IPUEMBI IPOBEPKHU
VYMHOXKEHHUE U JIETICHUE. 8 NpaBUJILHOCTH BhIUMCIeHUH. VccnenoBars npocreifiiye YuciaoBbie 3aKOHOMEPHOCTH, UCIIOJIb3YSI YUNCTIOBBIE
[Mopsamok melcTBHil B 4 AKCTIEPUMEHTHI. Y TIOTPEOISITh OYKBBI JI71s1 0003HAUEHUS YUCE, VIS 3aIMUCH OOIIMX yTBEPIKICHUM.
BEIYHCIICHUAX. Memanpec)Memele:
CreleHs 4ncia. 3 Pemate TekcToBBIC 3a1aUn apUPMETHIECKUM CTIOCOOOM, UCITONIB3YS PA3TMYHBIE 3aBUCUMOCTH MEXTY
3a/1auK Ha JBIKEHME. 4 BEJIMYMHAMU (CKOPOCTh, BPEMsI, pacCTOSIHUE; padoTa, MPOU3BOAUTEILHOCT, BPEMsI U T.I1.): aHAIU3UPOBATH U




O0630p ¥ KOHTPOIb 2 OCMBICJIMBATh TEKCT 3aJa4u, iepepopMyIrpoBaTh yCIOBHE, H3BIEKATh HEOOXOANMMYIO HH(OPMALIHIO,
MOJIEJIMPOBATh YCIOBHE C TIOMOIIBIO CXEM, PUCYHKOB, PEalIbHbIX IPEIMETOB; CTPOUTH JIOTHUECKYIO LIEOYKY
pacCyXJI€HUI; KPUTHUECKH OLIEHUBATh NOJyYEHHBIA OTBET, OCYLIECTBISATH CAMOKOHTPOJIb, IIPOBEPSI OTBET Ha
COOTBETCTBHUE YCIIOBHUIO.

Jluunocmuuvie:
YMEHHE KOHTPOJIMPOBATh MPOLIECC U PE3yIbTaT yueOHOM MaTeMaTHUYEeCKON AeITeIbHOCTU

Hcnonvzosanue ceoiicme | 12 IIpeomemmnuie:

oeiicmeuil npu 3anuchIBaTh CBOWCTBA apU(PMETUUECKUX IEHCTBUH C oMo OykB. DopMynrpoBaTh U MPUMEHSTH IpaBUiIa

BbIUUCTICHUAX. npeoOpa30BaHuUs YUCIOBBIX BHIPAXKEHUI Ha OCHOBE CBOMCTB apu(METHUECKUX ACUCTBUI. AHATU3UPOBATh U

CBoiicTBa CIIOKEHUS U 2 paccykaaTh B X0/ MCCIIEI0BAHUS YUCIOBBIX 3aKOHOMEpHOCTENH. OCYLIECTBIATH CAMOKOHTPOJIb.

YMHOKEHUSI. Memanpeomemmuule:

PacnpenenurensHoe 3 MonenupoBaTh YCIOBHE 3a/1a4M, UCIOJIb3YS peajbHble IPEIMEThl U PUCYHKH. PemaTs TeKCTOBbIE 3aaun

CBOMCTBO. apu(METHYECKUM CIIOCOOOM.

3aayy Ha YACTH. 4 Jluunocmuuie:

3ajauy HA ypaBHUBaHUE. | 2 YMEHHE ACHO, TOYHO, IPAMOTHO M3JIaraTh CBOU MBICJIM B YCTHON ¥ MMCbMEHHOM pe4H, TIOHUMATh CMBICII

O0630p ¥ KOHTPOIIb. 1 MIOCTaBJIEHHOW 3a/1auM, BEICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEDBI;

KPUTHUYHOCTH MBIIIJIEHUS, YMEHUE PACIIO3HABATH JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBaHUS, OTJINYATh
TUIOTE3Y OT (akTa;

Yenot u mnozoyzonenuku. | 7 Ilpeomemmnuie:

Kak o6o03Hauator u 2 H3MepsTh ¢ MOMOIIBIO0 TPAHCTIOPTHPA U CPAaBHUBAThH BEIMYUHBI YTI0B. CTPOUTH YTJiibl 3aJaHHOW BEJTMUHHBI.

CPaBHMBAIOT YIJIBL. Pemats 3a1aun Ha HaxOXKAEHHUE I'PaJyCHOM Mephl yIioB. Pacrio3zHaBaTe MHOTOYIOJIbHUKHM Ha YyepTeXkKax,

M3MmepeHue yrios. 2 pUCYHKaX, HaXOJUTh UX aHAJIOTH B OKpY’KarolleM Mupe. Memanpeomemmoie:

VTl 1 MHOTOYTOJIBHUKH. | 2 MopenupoBaTh MHOTOYTOJIBHUKH, UCIIOJNIB3Ys OyMary, IpOBOJIOKY U JAp. BBIUKCIATH HepuMeTphl

O0630p ¥ KOHTPOIIb. 1 MHOTOYTOJIbHMKOB.

Jluunocmmuuwie:

IpeJICTaBICHUE O MaTEMaTHUYECKON HayKe Kak cdepe YelloBeUeCKO! AesITeNbHOCTH, 00 3Tanax ee pa3BUTus, o
€€ 3HaYMMOCTH JUIsl pa3BUTHS LIUBUIIN3ALUY;

KpPEaTUBHOCTb MBILUICHUS, UHUIIMATHBA, HAXOJYUBOCTh, AKTUBHOCTh IIPU PEILIEHUU MaTeMAaTUYECKUX 3a/1ay;
CIOCOOHOCTh K SMOIIMOHAIILHOMY BOCHIPHUSITHIO MaTeMAaTHUYECKUX 0OBEKTOB, 33j1ay, pEIICHUH, pacCyKAeHUH;

Jenumocms uucen. 16 Ilpeomemnule:

Jenurenu u KpaTHbIE. 3 @opMyIMpPOBATh ONPEACIEHUS AETUTENS U KPAaTHOTO, IIPOCTOIO ¥ COCTABHOI'O YMCIIA, CBOMCTBA U IPU3HAKU

[IpocTeie ¥ COCTaBHBIE 2 nenuMocTH. Vicronb30Bath TabIuUIy MpOCThIX uncend. [IpoBoaUTh HECTI0KHBIE NCCIIEIOBAHMS, OIUPAsCh Ha

qyucIa. YHCIIOBbIe SKcniepuMeHThl. KnaccudumpoBars HaTypaabHbIE YUca (YEeTHBIE U HEYETHBIE, TI0 OCTaTKaM OT

CBoiicTBa JIEMMOCTH. 2 JieNeHust Ha 3 | T.IL.).

[Ipyu3HaKku AEIMMOCTH. 3 Memanpeomemnuie:

JleneHune ¢ OCTaTKOM. 3 Jlokxa3bIBaTh M ONIPOBEPraTh C MOMOIIBIO KOHTPIIPUMEPOB YTBEPKIEHUS O IEIMMOCTH uncesl. KoHCcTpynpoBaTh

Pasuble apudmernueckue | 1 MaTeMaTHYECKUE NIPEIOKEHHSI C TIOMOLIBIO CBA30K «H», «MIIN», KECIH. .., TO...». Pemars 3a1aun, cBsi3aHHbIE

3aJa4u.

C JCJIIUMOCTBIO YHUCEII.




O030p U KOHTPOJIb. 2 Jluunocmuule:
yMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIH B YCTHOM U MUCbMEHHOM PEYH, TOHUMATh CMBICIT
MOCTaBIICHHOW 3a/1a4M, BEICTPAUBATh apTyMEHTAIUIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEDHI;
KPUTUYHOCTH MBILUJICHUS, YMEHHE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BHICKA3BIBAHUS, OTIMYATh
TUMOTE3y OT aKTa;
MPEJICTABICHHE O MAaTEMAaTUIECKON HayKe Kak cepe YeIIOBEUECKOU ACSITeILHOCTH, 00 3Talax ee pa3BUTHS, O
€€ 3HAYMMOCTH JUUIsl pA3BUTHS LIMBUIN3AIUY;
Tpeyzonvhuku u 9 Ilpeomemnvie:
uemulpexyzo b HUKU. Pacnio3HaBaTh TpeyroJbHUKU U YETHIPEXYTOJbHUKU Ha YepTEkKaX U PUCYHKAX, IPUBOJUTH IPUMEPHI aHAJIOTOB
TpeyrolbHUKHU U X 2 3TUX QUTYpP B OKpY’KaromeM mupe. M300pakath TpEyTrOIbHUKH U YE€THIPEXYTOIBHUKNA OT PYKH U C
BU/IBL. UCIIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB Ha HEIMHOBAaHHOW U KJIeTYaTol OyMare; MOJEIUpPOBAaTh,
[TpsAMOYTOJILHUKH. 2 UCIIOJNIB3Ysl OyMary, IIacTUIINH, POBOJIOKY U Ap. MccnenoBaTh CBOMCTBA TPEYTOJBHUKOB U
PaBeHcTBO (Uryp. 1 YeTHIPEXYTOJbHUKOB MTyTeM HKCIIEPUMEHTa, HAOMIOICH I, U3MEPEHUS, MOJICIIUPOBAHUS, B TOM YHUCIIE C
[Tnomae 3 WCITOJIb30BAaHUEM KOMITBIOTEPHBIX MTPOrpamMM. BEIUHCIATH IO IPSMOYTOJIBHIKOB. BeIipakats o1H1
IPSMOYTOIHHHUKA. €MHUIIBI I3MEPEHUS TUIOIIAIU Yepe3 Apyrue. Pemare 3agaun Ha HaxoxkaeHue miomaneil. M3o6paxath
O0630p ¥ KOHTPOIIb. 1 paBHble GUrypbel. Memanpeomemubie:
KoHcTpyupoBaTh opHaMEHTBHI ¥ TAPKETHI (OT PYKHU U C TOMOIIBIO KOMIIBIOTEPA).
Jluunocmmuuwie:
YMeTh UCTIOIB30BATh MATEMATUUECKUE TTOIXO/IbI JAJI PEUICHUS 3a/1a4, BOSHUKAIOIINX B OKPYKAIOLIEM €ro
MUpE;
HmMeeT BO3MOXKHOCTD JUIsl peLIEHUs 3a/1a4, BOZHUKAIOLIUX B TOBCEAHEBHOM MPAKTUYECKOM 1E€ATEIbHOCTH
YeJI0BeKa.
Jlpoou. 23 Ilpeomemnvie:
Honn. 2 MogenupoBaTh B rpadudecKoi, mpeaMeTHON (hopMe MOHATHS U CBOMCTBA, CBSI3aHHBIC C TIOHATHEM
Yro Takoe apoob. 4 OOBIKHOBEHHBIE IPOOU. 3aMUChIBaTh U YUTATh OOBIKHOBEHHBIE ApoOU. COOTHOCHTH JPOOH U TOYKH Ha
OCHOBHOE CBOMCTBO 5 KOOPJIMHATHOM TIpsiMoil. DOpMyYITUPOBaTh, 3aMMCHIBATH C TTOMOIIBI0 OYKB OCHOBHOE CBONCTBO OOBIKHOBEHHOM
JPOOH. ApoOH.
[TpuBenenue apodeii k 2 Memanpeomemmuvie:
06IIIeMY 3HAMEHATEITIO. [TpuMeHsITh pa3iaryuHbIe IPUEMBbI CPABHEHUS Ipo0Oeii, BEIOUpast Harboiee OIXO SN B 3aBUCHMOCTH OT
CpaBHeHue gpobeil. 5 KOHKpPETHOM cuTyaru. HaxoauTs crioco0 pemieHus 3a1ad, CBA3aHHBIX C YIIOPSI0UYNBAHUEM, CPABHCHHEM
HarypanbHble uncia n 2 IpOOEii.
IpOGHL. Jluunocmuuie:
Cyuaiinble coGbITHS. 7 HaxoaunBoCTh, aKTUBHOCTH MPU PEIICHUN MaTEMaTHYECKUX 3a/a4.
O0630p H KOHTPOJT. 1 YMenne AICHO, TOYHO 1 TPaMOTHO BBIPaxaTh CBOU MBICIH B YCTHOW M TMTUCBMEHHOW peYH, TOHUMATh CMBICI
MOCTAaBJICHHOM 3a/1a4H.
Jeiicmeus c opooamu. 36 Ilpeomemnvle:
Cnoxxenue v BeluuTanue | 7 MonenupoBaTh CIIOKEHHE U BBIYUTAHHUE JPOOEi ¢ TOMOIIBIO pealbHBIX 00bEKTOB, PUCYHKOB, CXEM.

JIpo0ei.

DopMyIUpPOBaTh, 3aMUCHIBATH C TOMOIIbIO OYKB MpaBuJIa JeCTBHI ¢ 0OBIKHOBEHHBIMU APOOSIMHU. Bbrancisatsh




CwMmelanHaple ApoOH.

—

3HAa4YCHU YHUCIOBBIX BBIpa)KeHI/Iﬁ, COACPpIKAIIUX ,Z[pO6I/I; NIPpUMCHATDH CBOMCTBA apI/ICI)MeTI/I‘leCKI/IX JeUCTBUM M1

Crnoxenue u BelunTanue | 4 panuoHanIu3anuy BeluucieHnii. KommeHTrpoBarh X0/l BeIuncieHus. Mcnoap30BaTh IpreMbl IPOBEPKU
CMEIIaHHBIX JAPOOeii. pe3yabTaToB
YMHO)eHue 1poleit. 5 Memanpeomemnvie:
Jlenenue 1po6eii. 5 ITpoBOIUTH HECIIOXKHBIE UCCIIEI0BAHMS, CBI3aHHBIE CO CBOMCTBAMU APOOHBIX YHCEN, OMUPAsICh HA YUCIIOBBIE
HaxoseHue yacTu 5 JKCIIEPUMEHTHI. PelaTh TEKCTOBBIE 33a4u, coiepxalire ApoOHble TaHHbIe. Mcnoab30BaTh NpueMsbl pelieHus
[EJIOr0 | IEJIOr0 110 €r0 3aJa4 Ha HaX0XKJIEHHE YaCTH L1EJI0Tr0 U LIEJIOro 10 ero 4acTu.
YACTH. Jluunocmmuwie:
3a/1auM Ha COBMECTHYIO 4 YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIU B YCTHOH M MUCbMEHHON PEeYH, HOHUMATh CMBICI
pabory. NIOCTaBJIEHHOW 3aJ1auM, BBICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDBI;
OG630p 1 KOHTPOJIb. 5 KPUTUYHOCTb MBIIIUIEHUS, yMEHHE PAaCIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BBICKA3bIBAaHUS, OTIMYATh
THIIOTE3Y OT (aKTa;
Mmnozozpannuxu. 10 IIpeomemmnuie:
I'eomerpuueckue Tenau | 2 PacrioznaBath Ha uepTexkax, pUCyYHKax U B OKpPY’KaloleM MUpe MHOrorpaHHuku. M300paxaTth
uX n300pakeHHe. MHOTOI'paHHMKH Ha KJIeT4aToi Oymare. MoieinupoBaTe MHOIOIPaHHUKH, HCIIOJIB3YS Oymary, MIacTUIIHH,
[Tapannenenunen. 2 MIPOBOJIOKY U Ap.
O6beM napauenenunena. | 2 PaccmarpuBath npocteiiiiye ceueHus POCTPAaHCTBEHHBIX (PUTYp, OTydaeMble TyTeM MPEAMETHOTIO MU
[upamuna. 2 KOMIIBIOTEPHOI'0 MOJIEIUPOBAHUS, ONIPEEISATh UX BUA. MI3roTaBnmuBaTh NpOCTPaHCTBEHHBIE (DUTYPHI U3
Pa3BepTKu. 1 pa3BepTOK; paclo3HaBaTh pa3BepTKU Ky0a, mapauienenumneaa. [lupamusl.
OG30p 1 KOHTPOJIb. 1 HccnenoBaTh 1 0nMCHIBaTh CBOMCTBA MHOTOI'PAaHHUKOB, HCIIOb3Ysl SKCIIEPUMEHT, HA0JII0/IeHUE, U3MEPEHUE,
MOJIEJTUPOBAHUE.
Memanpeomemnvie:
Hcnonp30BaTh KOMIIBIOTEPHOE MOJIEITMPOBAHUE U HKCIIEPUMEHT I U3YYEHUs CBOMCTB IPOCTPAHCTBEHHBIX
TeN.
Brruncnare o6beMbl apasuienenune1oB. Beipaxars ojH1 eAMHUIBI 00beMa uepe3 apyrue. Pemars 3agaun Ha
HaxoX/ieHue 00bEMOB MapaljiesIeUIe10B.
Jluunocmmuuvie:
OBnazeBaeT CTUIEM MBIIUICHUS, XapaKTEPHBIM JI1 MAaTEMaTHKH.
SIcHO, TOYHO U TPaMOTHO BBIPa)KaTh CBOM MBICJIM B YCTHOM M IMCbMEHHOM peun
Taonuywt u ouazpammer. | 10 IIpeomemmupvie:
AHan3MpoBaTh TOTOBBIE TAOJIUIIBI U TUArpaMMbl; CPAaBHUBATh MEXKAY COOOH JTaHHBIE, XapaKTepU3yIoIIne
YreHue u cocTaBlIeHUE 3 HEKOTOPOE SIBJICHUE WJTU MpoIiecC.
TaOJIHIL. Memanpeomemnmvie:
JuarpaMmsl. 2 BoinonusaTe c60op nH(OpMALIUK B HECIOXKHBIX CIy4asx; 3alO0JIHITh MPOCThIE TaOIUIIbI, CIeays HHCTPYKIUH.
Omnpoc 00111eCTBEHHOTO 3 Jluunocmuuvie:
MHEHHUSI. HaxoaunBoCTh, aKTUBHOCTh IIPU PEILICHUU MaTeMaTUYECKUX 3a]1ay.
OG630p U KOHTPOJIb. 2 YMeHue SICHO, TOUHO M TPaMOTHO BBIPAXKaTh CBOM MBICIU B YCTHOW M NHUCBMEHHOW pe4M, IOHUMATh CMBICI

ITOCTaBJICHHOM 3a/Ia4H.




Iloemopenue. Hmozosan
KOHmMpoabHas padoma 3a
200.

Hmozo 170
6 kaacc (5 yacoB B HeeJ10, Becero 170 yacoB)

JApoOu u nponeHTsI 21 IIpeomemmuvie:
Uto MBI 3HaEM 0 Ipo0siX 4 [TpeoOpa3oBEIBaThH, CPABHUBATH U YIIOPSIOUYNBATE OOBIKHOBEHHBIE IPOOU; BHIMIOTHITH BRIYHCIECHUS C IPOOSMU;
Borurciaenus ¢ apo0sMu 2 HCCJIEIOBATh YUCIIOBbIE 3aKOHOMEPHOCTH; HCIIOIb30BaTh MPUEMBI PEILICHUSI OCHOBHBIX 3a7a4 Ha IpoOH.
«MHorosTaxKHBIE» Ipodu | 2 OOBSICHATD, UTO TAKOE MPOLIEHT, YIOTPEOISATH 000POTHI PEUYH CO CIIOBOM IIPOIEHT». BhIpaxaTh MPOLIEHTHI B
OCHOBHBIE 321241 Ha 3 Ipo0six u ApoOu B mponeHTax. Pemare 3ajaun Ha HaX0XKJIEHUE MPOIIEHTOB OT BEIMYUHbBI. MemanpeomemHuule:
npobu W3Briekath nHGOPMALINIO U3 TAOJUIl U IUATPAMM, BHITIOTHITH BRIYMCICHUS TI0 TAOJUYHBIM JaHHBIM; OMPEIEISTh
YT0 TAaKOE MPOLEHT 6 Mo JuarpamMme HauOoJibliiee U HaUMEHbIIIEe U3 MPEICTaBICHHBIX JaHHBIX.
Cronbuatblie U KpyroBele | 2 Jluunocmuole:
JUarpaMMBl KpPEaTUBHOCTh MBILUICHUS, MHUIIUATHBA, HAXOJUUBOCTh, AKTUBHOCTD MIPH PEIICHUN MaTeMaTUYECKUX 3a/1ay;
OG30p 1 KOHTPOIIb P yMEHHE KOHTPOJIUPOBATH MPOIIECC U PE3yIbTAT YUeOHOW MaTeMaTHIeCKON AeSITeTbHOCTH;

CIIOCOOHOCTH K IMOLIMOHAJILHOMY BOCHPHUSATHIO MaTEMaTHUECKUX 00BEKTOB, 3a/1a4, PeIIeHUH, pacCy KICHHIA;
IIpsimMble HA MJIOCKOCTH U | 7 Ilpeomemnuie:
B IPOCTPAHCTBE Pacnio3naBaTh ciydyan B3aMMHOT'O PacIioyIOKeHUs JBYX NpsMbIX. M300paxaTs J1Be epeceKaroluecs npsmbie,
[lepecekaromnuecs: npsimbie | 2 CTPOUTH MPSAMYIO, IEPIICHANUKYIISIPHYIO JaHHOM, NTapajuIeIbHY0 JaHHOMU.
[TapanienpHble MpsIMbIE 2 Memanpeomemnmvie:
Paccrosaue 2 N3mepsaTs paccTosiHIE MEXAY ABYMS TOUYKAMH, OT TOUKH JI0 MIPSAMOIA, MEXTy IBYMS apaluieIbHBIMU MPSIMBIMHU.
O630p U KOHTPOJIb 1 Jluurnocmmuvie:

Haxoa4uBOCTh, aKTHBHOCTh TIPH PEIICHUU MAaTEMAaTUICCKUX 3a]1a4.

YMeHHne fCHO, TOYHO U TPaMOTHO BbIpakaThb CBOM MBICIHM B YCTHOW M NHUCHMEHHOM peud, MOHUMAaTh CMBICI

IIOCTaBJICHHOM 3a/1a4H.
JecsiTuuHbBIE APOOH 11 IIpeomemmuvie:
JlecsaTdHas 3amuch 3 3anmuchIBaTh M YUTATh JICCATHYHBIC IpoOu. M300pakaTh AecaTHIHbIe APoOU TOUYKaMU Ha KOOPJIUHATHOM MPSIMOM.
Jpobeit [IpencTaBiasTh OOBIKHOBEHHBIE JPOOU B BHJIE AECATUYHBIX U JECATHYHBIE B BUJIe OOBIKHOBEHHBIX. [[pBOIUTH
JlecsaTraHbIC TPOOH U 1 MIPUMEPBI SKBUBAICHTHBIX TPEICTaBICHUH ApOOHBIX urcen. CpaBHUBATH U YIIOPSIOYUBATH JECATHYHBIC TPOOH.
METpHUYECKas CUCTEMA Mep Memanpeomemnuvie:
I[lepeBos AeCATUUHOMN 2 Hcrnonb30BaTh SKBUBAJICHTHBIC TIPEICTABICHUS JPOOHBIX YUCEI IPU UX CPAaBHEHUH, ITPU BBIYUCIICHUAX. BrIpaxkars
JIpOOH B OOBIKHOBEHHYIO OJIHU €IMHUILIBI U3MEPEHUS BEJIMUMHBI Yyepe3 Ipyrue (MEeTphl B KWIOMETPaxX, MUHYTHI B 4acax M T.II)
CpaBHEHHE NECATUYHBIX 2 Jluunocmnuvie:
apobeii yMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOW U MHUCbMEHHOM pedH, MOHUMATh CMBICIT
3a/1aun Ha YpABHUBAHIE 1 MOCTABIICHHOM 3aJ1a4¥, BEICTPAUBATh apTyMEHTAINIO, TPUBOUTH MPUMEPHI M KOHTPIIPUMEPHI;




O0630p ¥ KOHTPOIb 2 KPUTUYHOCTH MBILUJIEHUS, YMEHHE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT
¢axkra;
MpEeJICTaBICHUE O MAaTEMaTHUYECKON HayKe Kak cepe YeloBEeUeCKOl AesITeNbHOCTH, 00 ATanax ee pa3BUTHs, O ee
3HaYUMOCTH JJIsl Pa3BUTHS LIMBUWIIN3ALIMH;
HeiicTBus ¢ 30 Ilpeomemmnuie:
AeCATHYHBIMH APOOAMH dopMyIupoBaTh MpaBuiia IEUCTBUMN C IECATUYHBIMU IPOOSMU. BBIUNCIISATH 3HAUEHUS YUCTIOBBIX BHIPAKEHUH,
CrnoxxeHue 1 BbIYUTAaHUE 6 coJIeprKaluX Apoou; MPUMEHITh CBOMCTBA apu(pMEeTUYECKUX NEHCTBUH IS palliOHATU3allUU BEIYMCICHUN.
JIECATUYHBIX Tpo0ei HccnenoBaTh HECTIOKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, UCIIOJIB3YS YUCIIOBbIE IKCIIEPUMEHTHL. BBIIOTHATH
VMHOKEHUE U JIEJICHNE 2 MPUKUIKY U OLICHKY Pe3yJbTaTOB BhIYHCIeHUI. OKpYTIsATh AeCATUYHBIC APOOU, HAXOAUTH AECSITUYHBIC
JeCATHYHOM pobu Ha 10, npuOIKeHNs: OOBIKHOBEHHBIX po0Oeil. Pemars TekcToBble 3a1aun apuMETHUECKUM CIIOCOOOM, UCIIONB3YS
100 u T.x1. pas3InYHbIe 3aBUCUMOCTH MEX1y BeIMUMHAMH (CKOPOCTh, BpEMs, pacCTOSHUE; paboTa, IPOU3BOIUTEIBHOCTD,
VYMHOXKEeHUue JOECATUYHBIX 5 BpEMs U T.)l.); AHAJIM3UPOBATH U OCMBICIIMBATHL TCKCT 3aJ1a4u, HGpG(bOpMyanOBaTB YCJIOBHUC.
JpoOei Memanpeomemuuvie:
IIGJ'I@HI/IC JECATUYHBIX 6 W3Bnekarob HCO6XOI[I/IMYIO I/IH(l)OpMaHI/IIO, MOZACIINPOBATE YCIIOBUC C ITIOMOIIBIO CXEM, PUCYHKOB, PC€aJIbHBIX
Jpobeit IIPEIMETOB; CTPOUTH JIOTMUECKYIO LIENIOUKY PACCYKIEHUIN; KpPUTUUECKU OLIEHUBATD MIOJyYE€HHBIN OTBET,
JlerneHne AeCITHYHBIX 2 OCYUIECTBIISATh CAMOKOHTPOJIb, IPOBEPSAS OTBET Ha COOTBETCTBUE YCIOBUIO. PemaTh 3a1aun Ha HaXOXKACHHUE YacTH,
npobeit (MPOoAoKEHHE) BBIPQKECHHOU ACCITUYHON JPOOBIO, OT TaHHOW BETUYHHBI.
OxpyrieHue AeCATUYHBIX | 2 Juunocmmuore:
npobeit KpEaTUBHOCTb MBIIUICHUS], HHUIIMATUBA, HAXOJYUBOCTb, aKTUBHOCTh IIPU PEUICHUU MAaTEMAaTUYECKUX 3a]1a4;
3a7a4H HA JBIDKCHUC 4 yMEHHE KOHTPOJIMPOBATh MPOIIECC U PE3YyJIbTaT yueOHOM MaTeMaTHUYEeCKON AESITeIbHOCTH;
0630p ¥ KOHTPOJIb 3 CHOCOOHOCTh K 3MOIIMOHAILHOMY BOCIPUSATHIO MaTEMAaTHYECKUX 0OBEKTOB, 33j1ay, pEIIeHUH, pacCyKAeHUH;
OKpy:KHOCTH 7 Ilpeomemnule:
[IpsiMast ¥ OKPY>KHOCTb 1 Pacnio3naBaTh pa3iauyHble CIy4au B3aUMHOTO PACIOJIOKEHHS PSAMON U OKPY’KHOCTH, IBYX OKPY’KHOCTEH,
JIBe OKPY>KHOCTH Ha 1 n300paXkaTh UX C TOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U OT pyKH. Pacmo3naBaTh HIMIIMHIP, KOHYC, IIap,
IJIOCKOCTH n300paxarh UX OT PyKU, MOJICIIUPOBATh, UCIOJIB3Ysl OyMary, IIIaCTUIMH, IPOBOJIOKY U JP. UCCIIEIOBATh U
[TocTpoenue 2 ONMCHIBATh CBOMCTBA KPYTJIBIX TEJI, UCIIOJIb3Ysl SKCIIEPUMEHT, HAOJI0IEHUE, U3MEPEHUE, MOJECIMPOBAHNE, B TOM
TPEyroNbHUKA qrclie KOMIBIOTEPHOE MOJIEIUpOBaHue. Memanpeomemuole:
Kpyrisle Tena 2 PaccmaTpuBath npocTeiime ce4eHns KpyriblX Tel, oIy4aeMble IyTeM IPEIMETHOIO U KOMIIbIOTEPHOTO
OG630p U KOHTPOJIb 1 MOJEJINPOBAHUS, ONPEIEIATh UX BUL.
Jluunocmuuwie:
Haxon1umBOCTh, aKTUBHOCTD IIPU PEIIEHUH MATEMATHYECKUX 3a/a4.
YMeHue sICHO, TOUHO U TPaMOTHO BBIPA)KaThb CBOM MBICIM B YCTHOM M NHCbMEHHON pe€4M, MOHUMATh CMBICI
[IOCTaBJICHHOM 3a1a4H.
OTHouIeHNs U 14 IIpeomemmnvie:
NPOLEHTHbI CocTaBisITh OTHOLIEHHS], 0OBACHATH CMBICI KaX/I0T0 COCTAaBJICHHOTO OTHOIIEHUS. HaXoAuTh OTHOIIIEHHE BETUYHH,
UTo0 Takoe OTHOIIEHUE 2 pemiaTh 3a7ja4M Ha JIeJICHUE BEJIMYUHBI B JAHHOM OTHOIIEHUH. OOBICHITH, UTO MOKa3bIBaeT MaciTad (KapThl,
[enenue B jaHHOM 3 1aHa, MOJIeNH). BeIpaxaTh MPOLEHTHI NECATUYHOM IPOOKI0, IEPEXOIUTh OT AECATUYHON APOOU K MPOIICHTaM,

OTHOIIICHNN




«I'maBHasy» 3amaya Ha
MPOUEHTHI

pemaTh 3a/la4i Ha BBIYUCIICHUC ITPOLUCHTA OT BEJIMUYNHBI U BEJIMYUHBI 110 €€ IPOLCHTY, BbIPA’KaThb OTHOLICHUC JIBYX
BCJIMYHMH B ITPOLICHTAX. BrImonmsaTs CaAMOKOHTPOJIb ITPHU HAXOXKACHUHN NPOUCHTOB BCJIMYUHLBI, UCIIOJIB3YS IIPUKUAKY.

Bripaxkenue otHomeHus B | 3
MIPOIICHTAX
0O0630p ¥ KOHTPOIb 2
CummeTpus 7 IIpeomemmuvie:
OceBasi cuMmMeTpHst 2 Haxoauth B OKpy>KaroleM MHUpe TUIOCKKE U MPOCTPAHCTBEHHBIE CUMMETPUYHBIE PUTYpHI. Pacro3HaBath miockue
Ocb cuMMeTprH GUrypsl | 2 burypbl, CHAMMETPHUYHbIE OTHOCUTEIBHO MPSIMON, OTHOCUTEIHHO TOUYKHU, CHMMETPUYHBIE OTHOCUTEIHHO MIOCKOCTH.
IlenTpanpHas cuMMeTpus | 2 Ctpouts purypy, CHMMETPUYHYIO TAHHOW OTHOCUTEIILHO MPSMOM, OTHOCUTEIBHO TOYKH, C IIOMOIIBIO
O630p 1 KOHTPOJIb 1 HHCTPYMCHTOB, I/I306pa)I(aTI> OT PYKH.
Memanpeomemnvie:
KoHcTpynpoBaTh OpHAMEHTBI U TAPKETHI, UCIOJIb3YsI CBOMCTBO CHMMETPHH, B TOM YHCIIE HA KOMITBIOTEPE.
Jluunocmuuwie:
YMEHUE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIIM B YCTHOM U MUCbMEHHOM pe€4H, IOHUMATh CMBICI
MOCTaBJICHHOM 3a7auu, BEICTPAUBATh apryMEHTALMIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI;
KPUTUYHOCTh MBILUIEHUS, YMEHHUE PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT
daxra;
MpeJICTaBICHUE O MAaTEMaTHUYEeCKON HayKe Kak cepe YeloBeUeCKO! AesITebHOCTH, 00 3Tanax ee pa3BUTus, O ee
3HAUMMOCTH JIsl pa3BUTHUS LIUBWJIU3AIUY;
Boipaxenusi, popmyianl, | 15 IIpeomemmupvie:
YPABHEHHUA Hcnonp30BaTh OYKBBI IPH 3aIMCA MATEMATHUECKUX BBIPAXKCHUN U MIPEJIOKCHUN: TPUMEHSTH OYKBBI JISI
O MaTeMaTU4yecKoM si3bIKe | 2 0003HaYeHUSI YUCEJ, AJIS 3aMUCH OOIINUX YTBEP)KIICHUH, COCTABIATh OYKBEHHBIE BBIPAXKEHHUS 110 YCIOBHSIM 3a/1a4.
bykBeHHble BolpakeHUd U | 2 BbraucnsaTh 4uciaoBoe 3HaUeHHE OYKBEHHOTO BBIPKEHUS TIPU 3aJaHHBIX 3Ha4YCeHUAX OyKkB. COCTaBIATH (HOPMYIIHI,
YHUCJIOBBIE MTOACTAHOBKHU BBIpaXKaIOIIe 3aBUCMOCTU MEX]ly BEIMYMHAMMU, BBIYUCIIATH 110 OpMyJIiaM.
®opmyibl. Beraucennst | 3 Memanpeomemnuoie:
1o GopMynam CrpouTth peueBble KOHCTPYKIMHU C UCIIOJIB30BAHUEM CJIOB « YPABHEHUE», KKOPEHb YpaBHEHUs». [IpoBepsTh,
DopMyIIEI THHBI 2 SIBJISIETCS JIU YKa3aHHOE YKCJIO KOPHEM ypaBHEHUs. PemaTe mpocreiiiiine ypaBHEHUSI HA OCHOBE 3aBUCUMOCTEN
OKPY’KHOCTH, TTOIIAIH MeX1y KOMIIOHEHTaMH apupMeTnieckux AectBuil. CocTaBiATh MaTeMaTHUYECKUE MOIETH (ypaBHEHHUS) IO
Kpyrau oobpeMa mapa YCJIOBUSAM TCKCTOBBIX 3a/1a4.
UYTo Takoe ypaBHEHHE 4 Jluunocmueie:
OG30p 1 KOHTPOJIb 2 HaxomunBoCTh, aKTUBHOCTD MPHU PEIICHUH MATEMAaTHUYECKUX 3a/1a4.
YMeHue 5ICHO, TOYHO M TPAaMOTHO BbIpaXkaTb CBOM MBICIM B YCTHOM M NUCBMEHHOW PEYH, NOHUMATh CMBICI
IIOCTaBJICHHOU 3a1a4U.
Iesable yncaa 14 IIpeomemmuvie:
Kaxue uncna Ha3piBaroT 1 [IpuBOANTH PUMEPHI UCIIOJIL30BAHUS B OKPYKAIOIIEM MUPE LIEIIbIX YUCeN (TeMIepaTypa, BHIMTPHIII-TIPOUTPHIIIL,
LEJIbIMU BBIIIIE-HIKE YPOBHS MOpS U T.I1.). XapaKTepU30BaTh MHOXKECTBO I1eJbIX unces. CpaBHUBATh, yIOPSIA0YUBATD
CpaBHEHME LIENbIX Yucen | 2 1[eJIbI€ YUCIIa, UCTIONb3YSl KOOPAUHATHYIO MPSAMYIO KaK HATJISAHYIO onopy. @opMyIupoBaTh MpaBuiia BHIYUCICHUS
Cro)KeHue TeJTbIX YHCes 3 C LEJBIMU YUCIIaMH, HAXOAUTh 3HAYEHUS1 YUCIIOBBIX BBIPAXKEHUH, COJIepKAIINUX ACHCTBUS C UEIbIMA YUCIaMHU.




Brruntanue nenpix unucen | 3 Memanpeomemmnuvie:
YMHOXKEHUE U JIeTIEHUE 3 BoruucisaTh 3HaueHus OyKBEHHBIX BBIPAKEHUN MTPH 3aJJaHHBIX 11EJIbIX 3HAUYEHUAX OYKB.
LIEJIBIX YHUCEN Jluunocmmuuvie:
O0630p ¥ KOHTPOJIb 2 KPEaTUBHOCTh MBIIUICHUS, MHULIMATUBA, HAXOJYUBOCTh, AKTUBHOCTH IIPU PEUIEHUHA MAaTEMAaTHUECKUX 3a/1a4;
yMEHHE KOHTPOJIUPOBATH MPOIIECcC U Pe3yabTaT y4eOHOM MaTeMaTH4YeCKON AeSITeTbHOCTH;
CIOCOOHOCTH K IMOLIMOHAJIbHOMY BOCHPUSATHIO MaTEMaTHUECKUX 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKICHHUI;
MHno:xecTBa. 9 IIpeomemmnuie:
KomOunatopuka [IpuBOANTH PUMEPHI KOHEYHBIX U OECKOHEYHBIX MHOXKECTB M3 00JIaCTH HATYpaJIbHBIX U IENbIX uncesl. HaxoauTts
[ToHsiTHE MHOXECTBA 2 0o0BeIMHEeHNE U TIepeceYeHne KOHKPETHBIX MHOXKECTB. VIITI0OCTpUpOBATh TEOPETUKO-MHOKECTBEHHBIC TTOHSITHS C
Omneparuu HaJ 2 MOMOIIBIO KPyroB Ditsiepa. OOCy)aaTh COOTHOIICHHS MEXTy OCHOBHBIMU YHCIIOBBIMH MHOYKECTBAMH.
MHOKECTBAMU Memanpeomemuuvie:
Pemenue 3amau ¢ 2 [TpuBOANTE MPUMEPHI HECIOXKHBIX KJIaCCU(PUKAIIMA U3 PAa3IMUHBIX 00J1acTel )K1U3HH. Pemath koMOMHATOPHBIE
HOMOILLIO KPYToB Diliepa 3aJja4d METOJIOM mepedopa BapuaHTOB.
KomOuHaTopHbIe 3a1aun 2 Jluunocmnuoie:
O630p 1 KOHTPOIIb 1 OBiafieBaeT CTUJIEM MBIILJICHUS, XapaKTEPHBIM ISl MATEMaTHKU.
SIcHO, TOYHO M IPaMOTHO BBIPA’KaTh CBOM MBICJIM B YCTHOM M TMCbMEHHOM peuu;
YMeTh UCIoab30BaTh MATEMATHUECKUE TTOAXOAbI ISl PELIEHUS 3a1a4, BOSHUKAOIIMX B OKPYKAIOILEM €I0 MUPE;
MMeeT BO3MOKHOCTB JUIsl pEICHUS 33/1a4, BOSHUKAKOUIMX B [IOBCEHEBHOM NMPAKTHYECKON IEATEIbHOCTH YEJI0BEKA.
PanunoHajibHBIC YHCIA 16 Ilpeomemnuie:
Kaxkne uncna Ha3pIBaroT 2 XapakTepu30BaTh MHOKECTBO PallMOHAIBLHBIX uncen. 300paxaTh MONI0KUTENbHbBIE U OTPUIIATENIbHBIC
palMOHAIbHBIMU palMoHaIbHBIEC YUCIIA TOYKAMU HAa KOOPAUHATHON NpsAMOil. [I[pUMEHSTh 1 MOHUMATh T€OMETPUUECKUI CMBICIT
CpaBHeHune 2 MOHATHS MOAYJISI YACJIA, HAXOJUTh MOJIYJIb PallMOHAIBLHOTrO0 ynciia. CpaBHUBATH U YIIOPSAI0YMBATH PALIMOHATBHBIE
palrOHAIBHBIX YHCEIL. yucia. PopMyaupoBaTh NPaBUIIa BHITOJIHEHUS ACUCTBUHN C pallMOHAIBLHBIMU YMCIIAMHU, BBIYUCIISTH 3HAUEHUS
Moayiis uncia YHCIIOBBIX BBIPAKEHUMN, COAEPKAIIUX pa3HbIe AeHCTBUS. [[pUMEHSTh CBOMCTBA CIIOAKEHUSI 1 YMHOXKEHUS JIJISI
JleiicTBus ¢ 5 npeoOpa3oBaHus CyMM U MTPOU3BEICHUH.
panroHaJIBLHBIMU YHCIaMU Memanpeomemnoie:
YTo Takoe KOOPAMHATEI 2 OOBSICHATH U WLTIOCTPUPOBATH MOHSATUE MPSIMOYTOIBLHOM CUCTEMBI KOOPJMHAT HA TUIOCKOCTH, TOHUMATh U
TIpsMOyroNbHbIE 3 MIPUMEHSTh B p€YH COOTBETCTBYIOIINE TEPMUHBI U CUMBOJIMKY. CTPOUTH Ha KOOPJIMHATHOM MJIIOCKOCTH TOYKH U
KOOPIHMHATHI Ha Gburypsl 10 3aJJaHHBIM KOOPAUHATAM, OTIPECNIATh KOOPAHMHATHI TOUCK.
JIOCKOCTH Jluunocmuwie:
O630p 1 KOHTPOIIb 2 OBiafieBaeT CTUJIEM MBIIIJICHUS, XapaKTEPHBIM ISl MATEMaTHKU.
SIcHO, TOYHO M TPaMOTHO BBIPAXKaTh CBOU MBICIIN B YCTHOM M MMCbMEHHOM peyH;
YMeTh UCIoIb30BaTh MATEMATHUECKUE TTOAXObI ISl PELIEHUS 3a1a4, BOSHUKAIOIIMX B OKPYKAIOIIEM EI0 MUPE;
MMeeT BO3MOKHOCTB Il pEHICHUS 33/1a4, BOSHUKAKOIINX B IIOBCETHEBHOW NMPAKTUYECKON IEATEIbHOCTH YEJI0BEKA.
MHOroyroJibHUKH 1 9 Ilpeomemmnuie:
MHOTOTPAHHUKHU Pacnio3naBaTh Ha yepTexax, pUCyHKax, B OKPY’KarollleM MUpE NapajlieIorpaMMBbl, IPAaBUIIbHBIE MHOTOTPaHHUKH,
[Tapamutenorpamm 3 npu3Mbl. 300paxarh reoMeTprudeckue GUrypsl OT PyKH B C UCTIOJTB30BAHUEM YEPTEIKHBIX HHCTPYMEHTOB.
[Tmomaau 3




[Tpuzma 2 MonenupoBaTh reOMETPUIECKHE 00BEKTHI, UCIIONB3Ys OyMary, IIacTUINH, TPOBOJIOKY U JIp. UCCIEI0BATh U

0O0630p 1 KOHTPOJIb 1 OTIMCHIBATh CBOMCTBA TEOMETPHUECKUX (PUTYP, UCTIONB3YS IKCTICPUMEHT, HAOI0ICHHIEe, H3MEPCHHE.
Memanpeomemmnuvie:
KomnrerorepHoe monenupoBanue. PaccMaTpuBath npocTeiiiiye ce4eHnss MHOTOIPaHHUKOB, MOTy4aeMble IyTeM
MPEIMETHOTO UM KOMITBIOTEPHOTO MOJEIMPOBAHHUS, OTIPEAETATh UX BUJ. M3roTaBiuBaTh NPU3MbI U3 Pa3BEPTOK;
pacno3HaBaTh pa3BepTKU HWIMHJpA U KOHYyca. Pemare 3a1auu Ha HaX0XKIeHUE TUIOIaaeH.
Jluunocmuwie:
YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOU MBICJIHM B YCTHOW U MMCbMEHHOM peyH, IOHUMAaTh CMBICIT
MOCTaBIIEHHOM 3a/1a4H, BEICTPAUBATh apTyMEHTAIMIO, TPUBOJUTH PUMEPHI K KOHTPIPUMEPHI;
KPUTHUYHOCTH MBIIIJIEHUS, YMEHUE PAaCIO3HABATh JIOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT
daxkra;
IIpEeJICTaBICHUE O MATEMAaTUUYECKON HayKe Kak cepe YeloBeUeCKO! AesITeIbHOCTH, 00 3Tanax ee pa3BUTus, O ee
3HAYUMOCTH JJIsl Pa3BUTHS [IUBUIIU3ALINH;

IHoBTOpenue. Utorosuie | 10

KOHTPOJIbHbIE Pa0d0THI

(3a 1-e moJsryroaue u 3a

roa)

Hroro 170

Anreopa




Anreopa

Koanuect XapaKkTepuCTHKA OCHOBHBIX BUJOB JIeATEJIbHOCTH 00y4al0IIUXCS
BO 4YacoB Tema ypoxka
7 kaacc (3 yaca B Hegeto, Becero 102 yaca)
I'naBa 1. /Ipo0u u npouentsl 12 yacos
2 CpaBHeHue 1po0eii. CpaBHUBATh U yHOPSAJOYUBATh PallMOHAJILHBIE YMCIIA; BBINOIHATH BBIYMCIECHUS C pAllMOHAIbHBIMU YU CIIAMU;
BBIYMCIISITh 3HAYEHUS CTENIEHEN C HATypaJbHBIMU MOKA3aTeIsIMU. BBIMOTHATE IPUKUIKY U OLICHKY B XOJ€
BbIYHCIEHUN. VICII0Ib30BaTh SKBUBAJIEHTHBIE IIPEICTABICHUS JPOOHBIX YUCEI IPU X CPABHEHUU U B BHIYMCICHUSX.

2 BobluncieHus ¢ [TpoBOANTH HECIOMXKHBIE UCCIIEJOBAHMSI, CBA3aHHBIE CO CBOMCTBAMH JPOOHBIX YUCEI, OMUPASICh HA YUCIIOBbIE
palMOHAIBHBIMU HKCIIEPUMEHTHI (B TOM YHUCIIE C UCIOIB30BAHNEM KAJIBKYJIATOpA, KOMIbIOTepa). OCyIIecTBIATh TOUCK HHPOPMALIUU
qycIaMu (8 CMH), conepxarieii 1aHHbIE, BEIPaKEHHBIE B TIPOILICHTAX, HHTEPIPETUPOBATh TH JIaHHbIE. PemaTh 3a1aun Ha

2 CremneHb ¢ HATYpaIbHbIM | IPOLCHTBI M IpOOH (B TOM YHCIIE 3a/1a4K U3 PEalIbHOM NPAKTHKH, HCIIONIB3Ys [IPH HEOOXOAMMOCTH KaJIBKYJISTOD).
moKazaTeyieM [TpuBOIUTH MpUMEPHI YUCIOBBIX TAHHBIX (1I€HA, POCT, BpeMs Ha JIOPOTY), HAXOJUTh CpeiHee apupMeTHIeCcKoe,

3 3a/aun HA POLICHTSL. MOJIy U pa3MaxX YHCIIOBBIX HAOOPOB, B TOM UHCJIE U3BJIEKas HEOOXOAUMYIO HH(OPMALIUIO U3 TAOJIUI] U AUATPAMM.

[TpuBOIUTE conepKaTeNbHbIE IPUMEPHI UCTIONB30BAHMSI CPEHETO apUPMETHUECKOT0, MOJIBI U pa3Maxa JJis

2 CTaTUCTHYECKHE OTMCAHMSI JAaHHBIX (JleMorpaduuecKkue M COLMOJIOTHUECKUE TaHHBIE, CIOPTUBHBIE MTOKAa3aTeIN U JIp.)
XapaKTEPUCTUKHU:
cpenHee
apudMeTHIecKoe, MoJIa,
pa3zMax

1 KonTpoabnas padora
Nel

I'naBa 2. Ilpsimas u o0paTHasi NPONOPUHOHATBHOCTH — 8 yacoB

1 3aBUCUMOCTH U MonenrpoBaTh HECTIOKHBIE 3aBUCIMOCTH C MIOMOIIBI0 (DOPMYIT; BBITIOJIHATH BEIYUCICHHUS 110 (JOpMyJiaM, BBIpaXKaThb
bopmybl u3 (OpMYJIBI OJTHH BEJTMYUHBI Uepe3 JpyTHe.

2 [Ipsimas Pacrio3naBaTh npsAMyIo U 00paTHYIO IPONOPIIMOHATIBHBIE 3aBUCUMOCTH. VICIIob30BaTh CBOMCTBA MPSAMOI U
PONOPLUOHATIBHOCTD 00paTHON MPOTOPLIMOHATBHOCTH JJISI BBITOTHEHUS IPAKTUIECKUX pacu€ToB. PemaTh TeKCTOBbIE 3a1aui Ha IPSIMYTO
ObparHas 1 00paTHYIO IPOMOPIIMOHATFHBIE 3aBUCUMOCTH, Ha IPOMOPIIMOHATILHOE JeNIeHUE (B TOM YUCIIEe
IPONOPLUUOHATILHOCTD C KOHTEKCTOM M3 CMEXHBIX JUCLMIUINH, U3 pealbHOM )KU3HH). AHAIU3UPOBATh U OCMBICIMBAThH TEKCT 3a/1a4H,

3 IMpomnopiuu MOJIEJIMPOBATH YCIIOBUE C TOMOIIBIO CXEM, CTPOUTH JIOTHUECKYIO IIENIOUKY PACCYKJIEHNN; KPUTUYECKH OLIEHUBATh
Pemenue 3amay ¢ MIOJIy4YE€HHBIN OTBET, OCYILIECTBIISATh CAMOKOHTPOJIb, IPOBEPSISI OTBET HA COOTBETCTBUE YCIIOBHIO.

IIOMOLIBIO IIPONOPLIHIA

1 [IponopuronansHOE
JIeJIEHUE

1 KonTpoasbnas padora
No2




I'naBa 3. Beenenne B anreopy — 10 yacos

bykxBeHHas 3anuch
CBOMCTB OEUCTBUI HA
YHUCIIAMU

[IpeobpazoBanus
OYKBEHHBIX BBIPOKCHHUH.

PackpeiTre ckobok

[TpuBenenue mogoOHBIX
clIaraeMbIX.

KonTpoJsnnasi paéora
Ne3

[TpuMeHSITh SI3BIK anTeOphl IPH BHITIOTHEHUH 3JIEMEHTAPHBIX 3HAKOBO-CUMBOJIMUECKUX JIEHCTBUI: UCTIOIH30BATh
OyKBBI AJ11 0003HAYEHMSI YUCEIT, AJIS 3aMUCH OOIINUX YTBEPXKIEHUI; MOJEIUPOBATh OYKBEHHBIMU BBIPAKEHUSIMU
YCIJIOBUSI, OTIMCAHHBIC CIIOBECHO, PUCYHKOM WJIH YePTEKOM; TPE0OPa30BhIBAThH allreOpaniecKue CyMMBI U
MIPOM3BeIeHNUs (BBIMONHATH MPUBEACHNE MOIOOHBIX ClaraeMbIX, paCKphITHE CKOOOK, YIPOILEHNE TPOU3BEICHUI).
BBITIONTHSATE YHUCIOBBIE TIOJICTAHOBKH B OyKBEHHOE BBIPAKECHUE, BBIYUCIIATH YUCIOBOE 3HAUCHUE OYKBEHHOTO
BBIPXKEHUS

I'naBa 4. YpaBHenusi — 11 yacos

Anrebpanueckuii cnocod
peleHus 3a1au

KopHu ypaBHeHusl.

Pewienue ypaBHeHUN.

Pemenue 3agau ¢
MTOMOINIBI0 YPABHEHUH.

KonTpoasnasi pabora
Neq

IlepexoauTk OT CIIOBECHOM (hOPMYJIUPOBKHU YCIOBUS 3a/1a4M K alredpandeckoi MoJesn MyTEM COCTaBIECHHUs
ypaBHeHHUs. [IpoBoAUTE JOKa3aTENbHBIE PACCYKAEHHUS O KOPHAX YPAaBHEHUS C OIIOPOM Ha ONpee/IEHNE KOPHS.
OOBsACHATH U GOPMYIIMPOBATH ITpaBUIIa IpeoOpa3oBaHus ypaBHeHUH. KOHCTpyHpOoBaTh alroput™ pereHus
JMHENHBIX YPABHEHUM, PACIIO3HABATH JIMHEWHBIE YPABHEHUS], PEILIATh JINHENHBIE YPAaBHEHNUS, @ TAK)KE YPAaBHEHHUS,
CBOJIAIIUECS K HUM, C TOMOUIbIO IpOCTeNIINX npeoOpa3oBaHuii. Pemarh TeKCTOBbIE 3a/1a4u anreOpandyeckum
CIOCOOOM: COCTaBJIATh YPaBHEHHUE 110 YCIOBUIO 33/1a4M, PellaTh COCTaBIEHHOE ypaBHeHue. [IpoBoanuTh
paccykeHHsI, OCHOBaHHbIE Ha MHTEPIIPETALINN YCIOBUS MOCTAaBICHHOM 3aauu, JIsl TIOUCKA LIEIbIX KOpHEH
HEKOTOPBIX HECIJIOKHBIX HEIIMHEWHBIX YPaBHEHUN

I'naBa 5. Koopaunartsl u rpadpuxku — 9 yacon

MHo0KecTBO TOUCK Ha
KOOPAMHATHOW MPAMOM

PaccrosiHue Mexay
TOYKaMU KOOPJIUHATHON
IPSMOU

MHO0XeCTBO TOUEK Ha
KOOPAMHATHOU
IUIOCKOCTH

I'padpuxu

Enie HeckoIbKO BaXKHBIX
rpadukoB. 3auéT Mo Teme
«KoopauHatel u
rpaduKmy

['paduku BOKpyT Hac

N300pakaTh yuclia TOYKAMHU KOOPAWHATHOM MPsIMOM, Mapbl YUCeNl OYKaMH KOOPAMHATHOMN IJIOCKOCTH.

CrtpouTh Ha KOOPAWHATHOM MJIIOCKOCTH Fr€OMETpUUECcKe H300pakeHUsI MHOYKECTB, 33/IaHHBIX alredpandecku,
OIMCHIBATh MHOXKECTBA TOUYEK KOOPAWHATHOH MJIOCKOCTH (00J1aCTH, OTpaHUYEHHBIE TOPU30HTATBHBIMH
BEPTUKAIBHBIMU MPSIMBIMH U TIp.) aIredpandecKuMu cOOTHOIIEeHUIMH. CTpoUuTh rpaduKu MpoCcTeHIINX
3aBHCUMOCTEH, 3aJJaHHBIX aNreOpandeckKuMu COOTHOIIECHUSIMU, TIPOBOAUTH HECTIOKHBIE UCCIIEJOBAHUS
oco0eHHoCTeH 3THX rpadukoB. MomenupoBaTh pealibHbIE 3aBUCUMOCTH rpadukamu. YutaTh rpaduiku peaibHbIX
3aBUCUMOCTEN




Kontpoabnas padora
Ne§

I'maBa 6. CBOMCTBA CTeNeHN ¢ HATYPAJbHBIM MOKa3aTeJeM — 9 yacoB

[IpousBenenue n
JacTHOE CTEIeHel

CreneHb CTEIICHH,
MIPOM3BEICHUS U IPOOH

Pewenne
KOMOMHATOPHBIX 33]1a4.

[TepecTanoBKWU.

KonTpoabnas padora
Ne6

®opMyIupOBaTh, 3aUCHIBATH B CHMBOJIMYECKOI JopME 1 0OOCHOBBIBATH CBOMCTBA CTENIEHU C HATYPAJIbHBIM
rokasareseM, IPUMEHTh CBOMCTBA CTENICHH U1 PeoOpa30BaHus BBIPAKECHUN U BHIYUCICHUH. BHIIOIHATD
nepe0op BCceX BO3MOXHBIX BApUAHTOB JJIs epecuyéra 00beKTOB Wi KoMOuHauuii. [IpuMenaTs npasuiio
KOMOWHATOPHOTO YMHOKEHUS

JUTSI pEIIeHUs 3a]1a4 Ha HaX0X/IeHHE YHciia 00bEKTOB UM KOMOWHAIUH (IMaroHaal MHOTOYTOJIbHUKA,
PYKOIOXAaTHsI, YUCIIO KOJIOB, MU POB, MapojeH u T. 11.).

Pacnio3naBaTh 3a/1aun Ha ONpEEIEeHUE YNCIIA IEPECTAHOBOK U BBIOJIHATH COOTBETCTBYIOIIUE BEIYUCICHUS

I'maBa 7. Muoro4ennl — 17 yacos

OHOWIEeHBI U
MHOTOWIECHEI

CroskeHne U BEIYUTAaHUE
MHOI'OYJICHOB.

VYMHOXEHHE OJHOUYIIEHA
Ha MHOT'OYJICH.

YMHOXEHIE MHOTOWJIEHA
Ha MHOT'OYJICH

DopMyIIbl KBaapara
CyMMBI U KBaapara
pa3sHOCTH

KonTpoabnas patora
Ne7

Pemienue 3agad ¢
MIOMOIIBIO YPABHEHUI

KonTpoannast pabora
Ne8

BBINOMHATE NEHCTBHSA ¢ MHOTOUJICHAMM.

Jloka3bIBaTh (POPMYIIBI COKPAIIEHHOTO YMHOXKEHUS (IS ABYWICHOB), IPUMEHATh HX B IPEOOPA30BAHUAX
BBIPAXEHUI U BbIYHCcIeHUAX. [IpoBoauTE nccnenoBanue 1uisi KOHCTPYUPOBAHMS U MOCIEAYIOLIETO J0KA3aTeIbCTBA
HOBBIX (POPMYJT COKPAIIEHHOTO YMHOKEHHUSI.

Pemate ypaBHeHus, cBOAAIIMECS K IMHEHHBIM YpaBHEHUSAM. PemaTh TeKCTOBBIE 3a7jauu anredpandeckum
CIOCOO0M: MOJIETUPOBATH YCIOBHE 3a/1a4l PHCYHKOM, YEPTEKOM; IEPEXOIUTh OT CIOBECHOH (HhopMyIHpOBKU
YCIIOBMS 33J]a4u K alire0pandeckoil MoIeH IyTéM COCTABIICHHs YpaBHEHHMsI; pelllaTh COCTABJIEHHOE ypaBHEHHUE.

I'nasa 8. PazioskeHue MHOTO4JIEHOB HA MHOKUTeJIU — 17 yacoB

Brinecenue o01iero
MHOKATEIIS 38 CKOOKH

Crioco6 rpynmupoBKu

®dopmyna pa3HOCTH
KBaJIPaToOB

BhINONHATE pa3inoxkeHne MHOIOWJICHOB Ha MHOKUTEIH, IPUMEHSS pa3IMyHbIe CIIOCOObI; aHATU3UPOBATh
MHOT'OYJIEH M PaclO3HAaBaTh BO3MOXKHOCTh IPUMEHEHUS TOTO MJIM MHOTO IPUEMAPA3I0KEHHs €T0 Ha MHOKHTEIIH.
[TpumeHsTH pa3nuyHbie GOpPMbI CAMOKOHTPOJIS IIPU BBIIIOJTHEHUHU IpeoOpazoBanuil. [IpuMeHsTh pasiokenue Ha
MHOKUTENH K PEIICHUIO YPAaBHEHUN




dopmyra pasHOCTH U
CYMMBI KyOOB

Paznoxxenue Ha
MHOKHUTEIIH C
MPUMEHEHUEM
HECKOJIBKHMX CIIOCOOOB

Pewenne ypaBHenui ¢
MOMOUIBIO PA3JIOKECHHUS
Ha MHOKMTEJIN.

KonTpoabnas pabora
Ne9

I'naBa 9. Yacrora u BeposITHOCTH — 9 yacoB

OrHOCHUTENBbHAA YacTOTa
CIIy4aifHOTO COOBITUS

BepostHoCcTh
CITy4alHOTO COOBITHS

KonTpoasnasi padora
Nel0

[IpoBOANUTE DKCIIEPUMEHTBI CO CIIy4alHBIMU UCXOAAMH, B TOM YHCJIE C IIOMOIIbI0 KOMIIBIOTEPHOTO MOJIEIUPOBAHMS,
- HHTEPIPETUPOBATh UX PE3YIbTaThl. BBIUMCIATH YACTOTY CIy4ailHOrO COOBITHS; OLIEHUBATh BEPOSTHOCTH C
MIOMOUIBIO YACTOTHI, IOJTYYEHHON ONBITHBIM ITyTEM IIPOrHO3UPOBAThH YACTOTY HACTYIUIEHUSI COOBITHS I10 €TO0
BEpOATHOCTH. [IpUBOIUTH MpUMEpHI CIIyYalHbIX COOBITHI, B YaCTHOCTH JJOCTOBEPHBIX U HEBO3MOKHBIX COOBITHH,
MaJOBEPOSITHBIX COOBITHI. [IpMBOINTE pUMEpBI PABHOBEPOSITHBIX COOBITHIM

Nrtorosoe noBTopeHue
Hrorosas

KOHTPOJIbHasi padora

Hroro 102 yaca

8 kiacc (4 yaca B Heges10, Bcero 136 yacoB)

I'nasa 1. Anreopanyeckue 1poou — 24 yaca

Yro Takoe
anreOpanveckas ApoOb

KonctpyupoBats anredpandeckue Boipaxkenus. Haxoauts o6macTh onpeneneHus anredpanyeckoi n1poou
BBITIOJIHATH YUCIIOBBIE MTOICTAHOBKH U BBIYMCIATH 3HAYCHHUE APOOH, B TOM YHCIIE C IIOMOLIBIO KAJIbKYJIATOpA.

OCHOBHOE CBOWCTBO
Jpodu

DopMyIMPOBATh OCHOBHOE CBOMCTBO aJIreOpandecKoil IpoOr U IPUMEHSTH €ro JIsl MpeoOpa3oBaHus IpoOek.
BrimonsaTte aeicTBus ¢ anredpandeckumu ApoOsmu. [IpuMensaTs npeodpazoBaHus BEIPAXKEHUH [T peILICHHS
3ana4. BelpakaTe nepeMenHble U3 Gpopmy (pU3HIECKUX, TEOMETPUUIECKUX, OMUCHIBAIOLINX OBITOBBIE CUTYALIUN).
[IpoBoUTH HCCIEOBAaHUS, BBIBIATE 3aKOHOMEPHOCTH. DOPMYIMPOBATH OINPEIEIEHUE CTENEHHU C LIETIBIM

CIio)xeHue ¥ BEIYUTaHUC
anreOpandecKux JIpoodei

nokasaresaeM. opMyIHpoBaTh, 3aMMCHIBATh B CHMBOJIMUYECKON (popMe U UIUTFOCTPUPOBATH IPUMEpPAMU CBOWCTBA




VMHOXEHHE U JIeTIeHUE
anreOpandeckux Ipooei

[IpeoGpa3zoBanue
BBIPAKCHU,
COJIepIKAIIUX
anrebpandeckue qpoou

CreneHs ¢ 1eapIM
[I0Ka3aTelieM.

CBOIiCTBA CTEIIEHH C
LIEJIBIM [OKa3aTelIeEM

Pemenue ypaBHenui u
3a1a4

KonTpoabHnas padora
Nel

CTCIICHU C LECJIbIM ITIOKA3aTCJICM; IPUMCHATDH CBOMCTBA CTEIICHU JUIA Hp606p8,30BaHI/IH BLIpa)KeHI/Iﬁ 1 BBEIYHUCIICHHUH.
Hcnonwn30BaTh 3aIKCh YHUCEII B CTaHJApTHOM BUAC IJI BBIPAXKCHUA Pa3MCPOB O6”I>CKTOB, AJATCIIBHOCTU IMMPOLECCOB
B OKpYKarouiemM MHUpe. CpaBHI/IBaTB YqHuciia 1 BCIIMYUHBI, 3allMCAHHBIC C HCITIOJIb30BAHUCM CTCIICHU 10. BeImtostHATE
BBIYUCJICHUA C pCAJIbHBIMH JaHHBIMHU. BEITOTHATE MPUKUAKY UOLICHKY PC3yJIbTAaTOB BBIYHCIICHHI.

Pemars YPaBHCHUA C ,I[pO6HLIMI/I KOB(l)(bI/IL[I/ICHTaMI/I, peuiaTbh TCKCTOBLIC 3a1dYU aHFe6paI/I‘ICCKI/IM MCTOAOM.

I'naBa 2. KBagpatnubie kopau — 20 yacoB

3aaya 0 HaX0XKICHUH
CTOPOHBI KBapaTa

UppannonanbHbie
qyucia

Teopema [Iudaropa

KBanpaTHbiii KOpeHb —
anreOpanyeckui
MOJIXOJ

I'paduk 3aBUCUMOCTH Y

=+x

CBolicTBa KBaJpaTHBIX
KOpHEM

[TpeobpazoBanue
BBIPAYKCHHUIA,
COJIepIKaIINX
KBaJIpaTHBIC KOPHH

KyOuyeckwnii KopeHb

KonTpoasnasi padora
Ne2

®opMyIMpOBaTh ONPEEIEHHUs KBAJIPATHOTO KOPHS U3 Yncia. [[puMeHsTs rpaduk GyHKIHMHE y=Xx"JUIs HAXOKIECHHUS
KOpHEW KBaIpaTHBIX YPaBHEHMIA, UCTIONB3YS MPU HEOOXOJUMOCTH KaJIbKyJIATOP; IPOBOAUTH OIIEHKY KBaJApPaTHBIX
xopHeit. CTpouts rpaduk GyHKIHH y = VX, Hcciea0BaTh Mo rpaduKy eé cBOICTBa.

Jloka3pIBaTh CBOMCTBA apU(PMETHICCKUX KBAIPATHBIX KOPHEH; TPUMEHATh UX K MTPE0oOPa30BAHUIO BBIPAKCHHIA.
BoruncnsaTe 3Ha4eHMsI BBIPAXKEHUHN, COAEPKAIINX KBAPATHBIE KOPHU; BBIIOIHATH 3HAKOBO-CUMBOJINYECKUE
JEHCTBYS C MCIIOJIL30BAHMEM 0003HAUEHHUI KBAJIPATHOrO U KyOuueckoro kopus. Mccnenosars ypaBHeHue x'= a,
HaXOJUTh TOYHBIEC U MPUOIIKEHHBIE KOPHU TTpU a>0. POpMyIHpOBaTh ONpeeieHIe KOPHS TPEThel CTEeTeHH;
HaXOJMTh 3HAUEHUS KyOUUECKUX KOpHEH, MPH HEOOXOAUMOCTH UCIIONb3YS KAIbKYJISATOP.




I'naBa 3. KBagpaTHble ypaBHeHusi — 22 yaca

Kaxkne ypaBHeHuUs
Ha3bIBAIOT
KBaJPaTHBIMU

dopMyna KOpHEU
KBaJPaTHOTO yPAaBHEHUS

Bropas ¢popmyna
KOpHEU KBaJpaTHOTO
YpaBHEHHUS

Penrenue 3amau

HenosHble kBaipaTHbIE
ypaBHEHUS

Teopema Buera

Pazioxenue
KBaJI[paTHOT'O TPEXWJICHA
Ha MHOKUTEIU

PacrioznaBath kBajipaTHBIE YpaBHEHUS, KilacCu(ULIUPOBATh UX. BbIBOAUTH hopMyITy KOpHEW KBapaTHOIO
ypaBHeHus. Pemartes KBaJpaTHBIC YPaBHEHMS - IIOJIHBIEC U HENONIHbIE. [IpoBOAUTE ITpocTeine necaeqoBaHus
KBaJIpaTHBIX ypaBHEHUN. Permath ypaBHeHUs, CBOAAIIUECS KKBaIpaTHBIM, ITyTEM IPeoOpa3oBaHu, a TaK¥kKe C
HOMOIIbI03aMeHbI IepeMeHHOoI. HabmoaaTe 1 aHann3upoBaTh CBsI3b MEXKAY KOPHAMH U K03 dunueHramu
KBaJIpaTHOrO ypaBHeHus. DopMynupoBaTh U JOKa3bIBaTh TeopeMy Buera, oOpaTHyio TeopeMy, IPUMEHSTh 3TU
TEOpEeMBI JUIsl pellieHHs pa3HOOOpa3HbIX 3ajiau.

Pemrate TeKCTOBBIE 331a4H aIreOpanuecKuM CIIoCOOOM: IEPEXOTUTh OT CIOBECHON (POPMYITMPOBKH YCIOBHS
3aJa4uu K anreOpandeckoil Moy IyTEM COCTaBIICHHs! ypaBHEHMsI; pelllaTh COCTAaBJICHHOE YPAaBHEHUE,
WHTEPIPETUPOBATH pe3ynbTaT. Pacrio3HaBaTh KBaApAaTHBINA TPEXUIICH, BBISICHATH BO3MOXXHOCTb PA3JIOKEHUS Ha
MHOKUTENH, IPEICTABIIATh KBaAPATHBIN TPEXUIEH B BUIE€ TPOU3BEICHNUS JIMHEWHBIX MHOKUTENEH. [ [puMenaTs
pa3IM4yHbIe TPUEMBI CAMOKOHTPOJIS TIPY BBITTOJTHEHNUHU TipeoOpazoBanuii. [IpoBOIUTH HCCIieqOBaHUS KBaIPATHBIX
ypaBHEHMH ¢ OyKBEHHBIMH KO3 PHUIIMEHTAMHU, BBISABIATH 3aKOHOMEPHOCTH

KonTtpoabHas padora
Ne3

I'naBa 4. Cucrembl ypaBHeHuii — 2(0) 4acoB

JIuneliHOe ypaBHEHUE C
JBYMs [IEPEMEHHBIMU

I'padux nmuHEiTHOTO
YPaBHECHHUS C ABYMSI
NIEPEMCHHBIMH

YpaBHeHHE NpsAMON
Bugay =kx +1wuero

rpaduk

Omnpenensrs, ABIAETCS JIM NIapa YKMCell PELIEHUEM YPaBHEHHUS C ABYMs IEPEMEHHBIMU; IPUBOAUTDH TPUMEPHI
pelieHuit ypaBHEHHH ¢ IByMs IEpeMEHHBIMU. PermaTh 3a1a4n, anredpandeckoil MOJACIIbIO0 KOTOPBIX SBIISIETCS
ypaBHEHHE C JIByMsI IEPEMEHHBIMU; HaXOAUTH IIeJIble PEIeHus MyTeM nepedopa. PacioznaBaTh TMHEHHBIE
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU; CTPOUTD MPsIMbIE - TPAQUKHU JIMHEHHBIX YPaBHEHUI; U3BJIEKaTh U3 YPaBHEHUS
BUJA y = kx+ I nuHbOpMaIHIO 0 MOJIOKEHUH MPSIMOIl B KOOPAMHATHOM IIIOCKOCTH. Pacrio3HaBaTh mapasuienbHble U
MIEPECEKAOIINECS TIPSIMBIE 110 UX YPAaBHEHUAM; KOHCTPYHPOBATh YPABHEHUS NPSIMBIX, TApAJUIECIbHBIX JaHHON
npsMoii. Mcrionb30BaTh MpUEMBI CAMOKOHTPOJISL IPU TIOCTPOCHUU Tpa(UKOB JIMHEHHBIX ypaBHEHUN. PemaTh
CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHHH ¢ ABYMsI IEPEMEHHBIMU; UCTIOIb30BaTh rpapuuecKue MpeiCTaBACHUs [T
UCCJIEIOBAHMS CUCTEM JIMHEVHBIX YPABHEHU; PELIaTh IIPOCTEUIIINE CUCTEMBI, B KOTOPBIX OJHO U3 YPAaBHEHU HE




Cucrembl ypaBHEHUH.
Perenue cucrem
CIIOCOOOM CJIOKEHUS

ABJsieTcs TMHEHHbIM. [IpuMeHATh anredpandeckuil anmnapar Ajs pelieHus 3a/1a4 Ha KOOPJMHATHON IIOCKOCTH.
PemaTh TEKCTOBBIE 3a7aUl ANreOpanuecKUM CIIOCOOOM: IEPEXOJUTh OT CJIOBECHOU (hOPMYJIUPOBKH yCIOBUS
3aJa4u K anredpandyeckoil Moeau IyTEM COCTABICHHSI CUCTEMbI YPAaBHEHUI; pelllaTh COCTABICHHYIO CUCTEMY
YpaBHEHUI; HHTEPIIPETUPOBATH PE3YJIbTAT

4 Pemenue cucrem
croco0OM MOJCTAHOBKHU
4 Pemrenne 3amau ¢
MIOMOIUIbIO CUCTEM
ypaBHEHUU
2 3anauyu Ha
KOOPJMHATHOU
IJIOCKOCTH.
1 KonTpoasnas padora
Neq
I'naBa 5. ®ynkuuu — 16 yacos
2 Urenue rpaukoB Boruncnsate 3HaueHust pyHKUUN, 3aJaHHBIX popMyJIaMu (TP HEOOXOAUMOCTH UCIIOJIb30BATh KAJBKYIISTOD);
COCTaBJIATH TAONHUIBI 3HaUeHUH QyHKIUI. CTpouTh 10 ToukaM rpaduku GpyHKIuil. OnucsBaTh CBOICTBA
2 Yro Takoe QpyHKIH. (yHKIIMU Ha OCHOBE €€ rpaduyecKoro npeacrapieHus. MoaenupoBaTh peajbHble 3aBUCUMOCTH (OpMYJIaMu U
rpadukamu. YntaTh rpaduKu peasbHbIX 3aBUCHMOCTEH.
2 I'paduk dpynkimm. Hcnons30BaTh GyHKIIMOHATBHYIO CHMBOJIMKY JJIS 3AIMCH Pa3HOOOPa3HbIX (PaKTOB, CBSI3AHHBIX C
- paccMaTprBaeMbIMU (QYHKLUSAME, 000TaIlas ONbIT BBIMOJIHEHUS 3HAKOBO-CUMBOJIMYECKUX JieiicTBuid. CTpoUTh
3 CroiicTea QyHKImH. pedeBble KOHCTPYKIIUH C UCII0JIb30BaHNEM (YHKIIMOHATIBbHOW TepMUHOIOTHH. VCrob30BaTh KOMIBIOTEPHbBIE
MIPOrpamMMBbl JUIsl MOCTPOEHUs rpauKOB PYHKLUH, I UCCIIEAOBAHMS MTOJIOKEHHSI HA KOOPIUHATHON TIIOCKOCTH
4 Tluseiinas QyHKI7s. rpadukoB pyHKUINN B 32BHCHMOCTH OT 3HaYeHUI K03 PUIINEHTOB, BXOAAIINX B (bolv)Myny. Pacnio3naBaTh BHIBI
n3ydaeMbIx pyHkimii. [Toka3siBaTh cXeMaTH4eCKH PacHookKeHNe Ha KOOPAUHATHOH IJIOCKOCTH IpauKOB
k
> Oynkua y = k/x i eé QyHKumit Buga y = kx; y=kx+b, y = xx ,B 3aBUCUMOCTH OT
rpadux 3Ha:-I€HI/II71 k03 punneHToB, Bxoaamux B popmyiibl. CTpouTh rpaduku U3ydaeMbIX (yHKIMNA; OTMCHIBATH UX
CBOMCTBA
1 KonTpoabnas padora
NeS
I'naBa 6. BeposiTHOCTB M cTaTHCTHKA — 344acoB |
7 [TpencraBnenue naHHbIX | XapaKTepU30BaTh YUCIOBBIE PSJIbI C IOMOUIBIO Pa3IMYHbIX cpeaHuX. HaxoauTe BeposSTHOCTH COOBITHI ITpH
PaBHOBO3MOJKHBIX UCXO0/1aX; PELIaTh 3a/1a4d Ha BHIYMCIEHUE BEPOSITHOCTEN C IPUMEHEHHMEM KOMOMHATOPUKHU.
7 OnucarenbHas OcBauBaTh MOHATHS: YUCIOBOK HAOOp, Mepa IEHTPATLHON TCHACHIIMH (Mepa IIEHTpa), B TOM YHCIIe CpeaHee
CTaTHCTHKA.

PaccenBanne qaHHBIX

apupMeTHIeCKOe, METUAHA.




BepO}ITHOCTL U 4yacToTa OnuceIBaTh CTATUCTHYECKHUE JAaHHBIC C TIOMOUIBIO CPEAHETO apI/I(bMeTI/I‘IGCKOFO 1 MCIHUAHbI. Pemrate 3aJa4u.

CIy4aiiHOTO COOBITHS W3yuaTh CBOICTBA CPEHHUX, B TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECypCOB, B X0JI€ TPAKTUIECKUX padoT.

Cityuaittas OcBauBaTh NOHATHSA: HAaUOOJbIIIEEe U HANMEHbIIIEE 3HAYCHUS YHCIOBOTO MAacCHBa, pa3Max.

H3MEHUYHBOCTD Pemrate 3aa4un Ha BRIOOD crioco0a OMUCAHMUS JaHHBIX B COOTBETCTBUU C IMIPUPOJION JaHHBIX U IEIIMHU

BBencnue B Teopuio HCCJICOBAHUA.

rpados OcBauBaTh OHATHUS: Tpad, BEepIIMHA fpa(ba, pebpo rpada, crerneHp (BaIGHTHOCTh ngmHHH), eTb W IUKIL.

O606wene 1 OcBauBath NOHATHUSA: ITyTh B rpade, SHIIEPOB My T, 00xo rpada, OpueHTHPOBAHHBIN Tpad. §

HOBTOpEHIE PemaTh 3a1aun Ha MOMCK CyMMBI CTETIEHEH BepIuH rpada, Ha mouck 00xoaa rpada, Ha MOUCK MyTel B
OPUCHTUPOBAHHBIX Ipadax.

KonTpoaeHas padota | .papmary, criocotst MIPEJICTaBICHUS 33/1a4 U3 Kypca alreOpbl, TEOMETPUU, TEOPHH BEPOSITHOCTEH, IPYTHX TpeaMe-

Ne6 TOB C TOMOIIBIO TpadoB (KAPThI, CXEMBI, dJICKTPUICCKUE e, (DYHKIIMOHATBHBIE COOTBETCTBHSI) HAa IPUMEpax.

HToroBoe moBTOpEHUE. Pemenwue 3aa4 mo BceMy Kypcy

HToroBasi KOHTpPOJIbHAS

pabota

Hrtoro 136 yacos

9 kjacc (4 yaca B Hee10, Bcero 136 yacon)

I'naBa 1. HepaBencTBa — 21 yac

I[GP'ICTBHTCJIBHBIC qucia HpI/IBOILI/ITI) MMPUMEPDBI UPPATHOHAJIBHBIX YUCCII; PACIIO3HABATE PAIMOHAJIBHBIC U HPPATHUOHAJILHBIC YUCJIA,
I/I306pa)I(aTB qHcCiia TOYKaMH1 KOOp,I[I/IHaTHOﬁ HpﬂMOfI. HaXOI[I/ITL AJCCATHUYHBIC HpI/I6J'II/I)KeHI/I$I palOHAJIBHBIX U

HppaluOHAJIbHBIX YUCECII; CPABHUBATL U YIIOPAJOYNBATH )IeflCTBI/ITeJII)HBIG yrcaa. ONUCbIBaTh MHOKECTBO

OO01ue cBoiCcTBa o o o
JCUCTBUTENBHBIX YKcel. cnoap30BaTh B MUCEMEHHON MaTeMaTHYeCcKor peur 0003HaueHHS U TpaduuecKue

HEPaBEHCTB
P " M300paKeHMs YMUCIOBBIX MHOXECTB, TEOPETUKO-MHOKECTBEHHYIO CHUMBOJUKY. VICTI01p30BaTh pa3HbIe (hOPMBI
CLICHUE JINHEWHBIX N o R
epaBeHc 3anucH NpUOIMKEHHBIX 3HAYEHUI; J1e1aTh BBIBO/IbI O TOUHOCTHU MPUOIIMKEHUS 110 3aUCH MPUOIMKEHHOTO
HEPaBEHCTB.

3Ha4yeHMs1. DOpMyIMPOBATh CBOMCTBA YUCIIOBBIX HEPABEHCTB, WILIFOCTPUPOBATh UX HA KOOPAVMHATHON MPSIMOM,

Pemenue cucrem JI0Ka3bIBaTh aNreOpandecKu; MPUMEHSTH CBOMNCTBA HEPABEHCTB B XOJI€ PEIICHNUS 3a/1a4. PenraTh THHEHHbIE
JIMHCHHBIX HEPABCHCTB | gepaBeHCTBA, CHCTEMBI JINHEHHBIX HEPABEHCTB C OJHOW MepeMeHHOM. JIoKa3piBaTh HEPABCHCTBA, IPUMEHSISI
[pPHEMbI, OCHOBaHHbIE HA OMPE/ICIICHHH OTHOIICHUI «DOJIbIIE» U «MEHBIIIE», CBOMCTBAX HEPABEHCTB, HEKOTOPHIX

JokazarenscTBo KJIACCHYECKUX HEPAaBEHCTBAX.
HEPaBEHCTB

YT10 03HAYAIOT CJIOBA «C
TOYHOCTBIO JI0...»

KonTtposbnas padora

Nel

I'naBa 2. KBaaparnunas ¢pynknus - 22 yaca
Kaxylo Qynxkimiro Pacrio3HaBath KBapaTHYHYIO (YHKIIHIO, IPUBOJAUTH IPUMEPHI KBaAPATUYHBIX 3aBUCUMOCTEH U3 PealbHON JKU3HH,
HasbIBatoOT (bU3HKH, TeOMETPUH. BBIABIATE MyTéM HAOIOACHHI U 0000111aTh 0COOCHHOCTH rpadrKa KBaApAaTHIHON (QYHKIIHH.

KBaJAPaTHYHON




I'paduk u cBoiicTBa
byHKIMY y= ax’

Casur rpaduka
byHKIMYM y=ax® BIOJb
0CEH KOOpAUHAT

I'padux byHKIIN
y=ax*+Bx+c

KBanparusie
HEPABEHCTBA

KonTpoabnas padora

Crpoutb 1 n300paxarb cXxeMaTHUECKU rpauKy KBaIpaTUUHbIX (YHKLNH; BBISBIATH CBOMCTBA KBAaPAaTHUHBIX
¢byskumit o ux rpadukam. CTpouTh 6oJee CI0KHbIe TpadUKH Ha OCHOBE I'pa)MKOB BCEX M3YYCHHBIX (YHKIUH.
[TpoBoaNTH pa3sHOOOpa3HBIE UCCIIEIOBAHUS, CBI3aHHBIE C KBaAPATHYHOH (yHKIHMEH 1 e€ rpadukoM. BeimonHATh
3HAaKOBO-CUMBOJIMUECKHUE JIEHCTBHSA C MCIIOIb30BaHHEM (DYHKIIMOHATILHONH CHMBOJIMKH; CTPOUTH PEYECBBIC
KOHCTPYKIIMHU C UCTIOJIb30BaHUEM (YHKIIMOHATBHON TEPMHHOJIOTHU. PenaTe KBaipaTHbIe HEPAaBEHCTBA, A TAKKE
HEPaBEHCTBA, CBOJISIINECS K HUM, ITyTEM HECIIOKHBIX MPE00pa30BaHMIf; pelIaTh CUCTEMbI HEPABEHCTB, B KOTOPBIX
OJTHO HEPaBEHCTBO WJIN 002 SBISIOTCS KBapaTHBIMU. [IpUMEHATH anmapat HepaBeHCTB, IPU PEIICHUN Pa3InIHBIX
3ama4y

Ne2

I'naBa 3. YpaBHeHus1 M cucTeMbl ypaBHeHHil —27 yacoB
PannonaneHbie Pacrnio3naBath panvoHalIbHbIE U HPPALMOHATILHBIE BHIPAXKEHUS, KI1acCU(DPUIIMPOBATh pallMOHATIbHBIE BHIPAKEHHUS.
BBIPAXKECHUS HaxoauTp 0651acTh onpeieneHns: palliOHAIBHOTO BBIPAXKEHHUS; BBIIOJIHATH YUCIOBBIE U OYKBEHHBIE MTOJICTAHOBKH.

Ienbie ypaBHEHUS

Jpobuble ypaBHEHUS

Pemenue 3agau

KonTtpouabnas padora
Ne3

Cucremsl ypaBHEHHH €
2 IepeMEHHBIMHU

Pemenue 3amau

I'paduueckoe
HCCIIEI0OBAHUE
YPaBHEHUH.

KonTpoabnas padora
Neq

[Ipeobpa3zoBwIBaTH MEIIbIE U IPOOHBIC

BBIpKEHUS; TOKA3bIBATh TOXKECTBA. [laBaTh rpauuecKyr0 HHTEPIPETAINIO (PYHKITMOHATHHBIX CBOWCTB
BBIpaXXCHHI C OJJHOU mepeMeHHON. Pacmo3HaBaTh 1iembie U ApoOHbIe ypaBHEHU. Pemats 1iensie u 1poOHbIe
BBIPKEHUS, MPUMEHSS pa3nudHble TpuéMbl. CTpOUTH rpadKu ypaBHEHUH ¢ IBYMS IEpEMEHHBIMU.
KoHcTpynpoBaTh SKBUBaJICHTHBIE peUEBhI€ BHICKA3bIBAHUS C UCIIOJIB30BAHUEM aITeOpanvdecKoro u
Te€OMETPHUYECKOTO S3bIKOB.PemiaTte CUCTEMBI ABYX YpaBHEHUH ¢ IBYMsI IEPEMEHHBIMU, UCTIONB3YSI IIUPOKHA HAOOP
npuéMoB. Perath TeKCTOBBIE 3a/1a4M anreOpanyeckuM CrocoOOM: MEPEeXoIUTh OT CIOBECHOHN (POPMYITUPOBKH
YCIIOBUS 337]a4 K aNre0pandeckoil MOIeTH IMyTEM COCTaBJICHHS YPAaBHEHUS WM CUCTEMBI YPAaBHEHUM; PelIaTh
COCTaBJICHHOE ypaBHEHHUE (CUCTEMY YpaBHEHUH ); MHTEPIPETUPOBATh pe3ynbTart. Mcmons30BaTh PyHKIIMOHAIBHO —
rpaduyecKue MpeCTaBICHUs A PEIICHUS U UCCTIEI0OBAHUS YPAaBHEHUN U CUCTEM

I'naBa 4. Apudmernueckas u reomeTpruueckas nporpeccuu — 18 gacos




YucioBrle
MOCJIENOBATEIILHOCTH

Apudmernueckas
MIPOTPECCHS.

Cymma n nepBbIxX
YJICHOB
apudMeTHUIECKOn
nporpeccuu. BeiBox

hopmytbr

I'eomerpuueckas
porpeccusi.

CyMmMa nepBbIX n
YJICHOB
reOMETPUYECKOMN
IPOrPECCUU

[IpocThie U CIOXKHbBIE
MIPOLIEHTHI

KonTpoabnas patora
Ne§

[TpumeHsATh HHACKCHBIE 0003HAYEHUS, CTPOUTH PEUEBBIE BHICKA3bIBAHUS C UCIIOIB30BAaHNEM TEPMHHOJIOTHH,
CBSI3aHHOM C TTOHSATHEM IIOCJIICAOBATCIIbHOCTH. BreraucnaTe 9ineHs HOCHC}IOB&TGJ’IBHOCTeﬁ, 3aJJaHHBIX

(opMyJI0#i I-T0 YJeHa WIK PEKypPPEeHTHOM (hopMysoi. Y cTaHaBIMBATh 3aKOHOMEPHOCTh B TOCTPOEHUU
MOCJIEA0BATEIbHOCTH, €CIIH BBINMCAHBI IEPBBIE HECKOJIBKO €€ WieHOB. V300paxars 1wieHs! I0CIe10BaTeIbHOCTH
TOYKaMHU Ha KOOPAMHATHOW TNIOCKOCTH,

Pacrio3naBath apu(pMEeTHISCKYIO M TEOMETPUYECKYIO ITPOTPECCHUH TIPH PA3HBIX crioco0ax 3aj1anus. BeIBOAUTE Ha
OCHOBE JIOKa3aTeNIbHBIX PAacCykIeHNH (GopMyJbl 00MIero wieHa apu(hMETHIeCKOH U TeOMETPUIECKOM MPOTPECcCHH,
CYMMBI TIEPBBIX /1 WICHOB apu()hMETHIECKON U TEOMETPUIECKON TPOTPECCHil; pelaTh 3a/1a41 C HCIOIb30BaHHEM
aTHX (hopMyI. PaccmarpuBaTh mpuMepsl U3 peabHOM KU3HU, WILTIOCTPUPYIOIINE H3MEHEHUE B apu(METHIECKON
HPOTPECCHH, B TEOMETPUIECKON IPOrpecCcuy; N300paxaTh COOTBETCTBYIOIINE 3aBUCUMOCTH TpahuiecKu.
PemaTh 3a1a4m Ha CIIOKHBIE TIPOIICHTHI, B TOM YHCIIE 33a4l U3 pealbHOM MPAKTUKHU (C HCIIOIb30BaHHEM
KaJIbKYJISITOpa)

I'maBa S. Cratucruka u BepossiTHOCTB — 34 4yaca

[ToBTOpenue kypca 7 u
8 Kkiacca

OnucarenbHas CTaTu-
ctuka. PaccenBanue
JTAHHBIX

MHoxkecTBa

BeposTHOCTE CityyaiiHo-
o COOBITHS

OcCy1ecTBISTh MOMCK CTATUCTUYECKON MH(OPMALIUY, pacCMaTPUBATh PealIbHYI0 CTATUCTUYECKYIO HH(POPMAIIHIO,
OpPraHU30BBIBATh U AHATU3UPOBATH €€ (PaH)KUPOBATh JaHHbIE, CTPOUTH UHTEPBAJILHBIE PSA/Ibl, CTPOUTH JUArPAMMBI,
ITOJINTOHBI YaCTOT, TUCTOTPAMMBI;

BBIUUCIIATH Pa3IMYHbIE CPEJIHUE, A TAK)KE XapaKTePUCTUKHU pazopoca). [[porHo3upoBaTh 4aCTOTY HOBTOPEHHS
COOBITHS HAa OCHOBE UMEIOIIMXCS CTATUCTUYECKUX JTaHHBIX.

OcBauBaTh NOHATHSA: MHOKECTBO, 3JIEMEHT MHOKECTBA, IIOJMHOKECTBO.

BhInonHATE onepanuy HaJ MHOKECTBAaMU: 00bEIUHEHNE, [IEPECEUEHNUE, JOIIOJHEHHE.

Hcnons30BaTh CBOWCTBA: IIEPEMECTUTEIIBHOE, COUETATEIIbHOE, PACIIPEACINUTEIbHOE, BKIIOYEHUS.

Hcnonb30Batek rpaguueckoe NpeAcTaBIeHNe MHOKECTB IIPU OIIMCAHUY PEaJIbHBIX NIPOLIECCOB U SIBJICHUM, IIpU pe-
LICHUH 33/1a4 U3 JPYTUuX y4eOHBIX MPEAMETOB U KypPCOB.




4 I'padsrl OcBanBaTh NOHATHSA: AEPEBO Kak rpad Oe3 1MKIa, BUCAYas BEPIIMHA (JIUCT), BETBb JIEPEBA, ITyTh B JIEPEBE,
IHaMETP JiepeBa.
N3ydaTs cBOMCTBA [iepeBa: CyNIECTBOBAHME BUCAYEH BEPIIUHEL, €JMHCTBEHHOCTD ITyTH MEX/y JIByMs BEPLIINHAMM,

8 Crnyuaiinbie coObITUS CBSI3b MEXK/Y YHCJIOM BEPIIHH M YHCIOM pEdep.
PemaTe 3aga4m Ha MOMCK M IEepeUUCIICHNE ITyTeH B JiepeBe, ONpe/IeIeHIe YHCIa BEPIIUH Win pédep B 1epese, 00-
X0 OMHAPHOT'O IepeBa, B TOM YHUCIIE C TPUMEHEHHEM TPAaBUIJIa YMHOKEHHSL.

4 O06o0menne, KOHTPOJIb

HTorosoe nopropenue -14 yacon

Lensie u npoGHbIe BhIpaxeHus. [Joka3zaTenbcTBo ToxkAecTB. Crenenu. Kopuu. Ynpoienue BeipaxkeHuid. Penienrne ypaBHeHU 1 HEPaBEHCTB.

Crenenu. Kopuu. Ympouienue BoipaskeHuil. Pemienue ypaBHeHH 1 HepaBeHCTB. PelieHrie HepaBEeHCTB U UX CHCTEM.

Pemienue kBaspaTHBIX ypaBHEHUH 1 HepaBeHCTB. J{poOHble ypaBHeHus. [ padudeckoe pemieHre ypaBHeHuid. KBagpaTHelii TpexdieH.

Pemenue cucrem ypaBuenwmid. I'padukn. X mocTpoeHne u uccienoBaHue.

Hrorosasi kKoHTpOJILHAsI padoTa

O6o06matonue ypoku. Pabora Hag ommbOkamu

HToro 136 yacos




I'eomeTpus

Ne | Tema | Koa-Bo uacos | XapaKkTepuCcTHKA OCHOBHBIX BUJI0B IeATCJIbHOCTH YYCHHKA
7 Knacc
1 HavanabHble reomerpuyeckue | 10 OOBACHATH, YTO TaKOe OTPE30K, Jyd, yroid. Kakue ¢(urypbl Ha3bIBAalOTCS pPaBHBIMH, Kak
cBeJleHus CPaBHMBAIOTCSI W W3MEPSIOTCS OTPE3KU M YIUIBI, YTO TaKOe Ipaayc W TpajycHas mepa yria,
KAaKOW yroJi Ha3bplBaeTcs MPSAMBIM, TYIIbIM, OCTPBIM, Pa3BEPHYTHIM, UTO TAKOE CEPEANHA OTpE3Ka
[Tpsmas u otpe3ok. JIyu u yron n OuccekTpuca yria, Kakue YIJbl HA3bIBAIOTCS CMEXKHBIMH M KaKH€ BEPTUKAJIbHBIM.
®opmynupoBaTh U OOOCHOBBIBATH YTBEPXKIEHHS O CMEXKHBIX M BEPTUKAIbHBIX yIJax.
CpaBHEHHE OTPE3KOB U YIIIOB OOBACHATH, KaKue MpsSMbIC Ha3bIBAIOTCS MEPIEHIUKYISAPHBIMU; (POPMYIUPOBATH U OOBSACHATH
VI3MepeHne OTPE3KOB U YIIIOB YTBEPKACHUE O CBOWCTBE IBYX TPAMBIX, MEPHEHMKYIAPHBIX K TPETHEH. I/Iv3o6pa>1<aTL "
CMGKHBIC i BEPTHKATHHEE YIIbI paclo3HaBaTh yKasaHHbie NMpOCTefiline burypsl Ha yeprexax; pelath MPOCTEHIINe 3aJayH,
CBSI3aHHBIE C ITUMHU NPOCTEHIINMU (PUTypaAMH.
[leprnieHIUKYJISIpHBIE MIPSIMbIE
2 TpeyronbHuxku 17 OOBscHATD, Kakas GUTrypa Ha3bIBACTCA TPEYTOJIBHUKOM, YTO TAKOE BEPILUHBI, CTOPOHBI, YIJIbI,
MEepUMETpP TPEYroJbHUKA, KAKOW TPEyroJbHUK Ha3bIBACTCSl pPaBHOOEAPEHHBIM M KaKou
TpeyroIbHIKH PaBHOCTOPOHHHUM, KakKue TPEYrojJbHUKH Ha3bIBAaIOTCS paBHbIMH. M300paxarh M pacro3HaBaTh
Ha yepTekax TPEYTroJIbHUKUM U HMX D3JEMEHTHI; (OpMYJIUPOBaTh M JOKa3blBaTb TEOPEMBI O
> NPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB; OOBACHATb, YTO HA3bIBAETCS MEPHEHIUKYISPOM,
IIepBb1it IIpU3HAK paBeHCTBA . . N
MIPOBEJICHHBIM M3 JJAaHHOM TOYKU K JaHHOW HpsaAMoi. @opMyIupoBaTh U JOKa3bIBaTh TEOPEMY O
TPEYTONBIMKOB NEPIEHANKYIIApE K MPSIMOil; OOBSICHATh, KAKUE OTPE3KU HA3bIBAIOTCS MEAMAHON, OMCCEKTPUCOM
Menuanbl, OHCCEKTPHCHI M BBICOTEI U BBICOTOM TpeyronbHuka. @dopmyinpoBaTe M JOKa3blBaTb TEOPEMBI O CBOWCTBAX
TPCYroJbHIKA PaBHOOEIPEHHOTO TPEYTOJIbHUKA; pEelIaTh 3aJaud, CBs3aHHbIE C IpPHU3HAKAMHU pPaBEHCTBA
CaoiicTBa paBHOOEPEHHOTO TPEYrOJbHUKOB U CBOMCTBAMU  pPaBHOOEAPEHHOrO0  TpeyroyibHHKa. DopMynIHpoBaTh
TPEYroJbHUKA OIIpEJICIEHUEe OKPYKHOCTH; OOBSCHATh, YTO TaKOe ILEHTP, Paauyc, Xopla M IUAMETP
Bropoi TIpU3HAK paBeHCTBA OKPY’KHOCTH; pellaTh MPOCTEHUIINE 3aJaud Ha MOCTpPOEHHUE (IIOCTPOEHHE YIJa, PaBHOIO
TPEYTOIBHAKOB JAHHOMY, IIOCTPOCHHE OUCCEKTPUCHl yIja, IMOCTPOCHUE MEPIEHAUKYISAPHBIX MPSMBIX,
= IIOCTPOCHHUE CEpPEAMHBbl OTpe3Ka) U 0oJiee CIIO0XKHBIE 3aJaud, HCIOJb3YIOIUE YKa3aHHbIC
Tpernit IIPU3HAK paBeHCTBA N . i
TPeYrONbHHKOB npocreimue. ConocTaBisTh MOITYYEHHBIM pe3yibTaT C YCIOBHEM 3a/adM; aHaJIU3UpOBATH
BO3MO>KHBIE CITy4Yau.
OKpy’KHOCTb
ITpumepsl 3a1a4 Ha TOCTPOCHUE
3 IHapaniejabHble NpsAMbIE 12 @opMyIUpOBaTh OIpENEICHUE NapauIeabHbIX MNPSAMBIX. OOBICHATH C MOMOILBIO PHCYHKA,
Kakue yribl, oOpa3oBaHHbIE IpH TEPECEUCHUM JIByX MpPSMBIX CEKyIleH, Ha3blBalOTCA
HaKpECTIeKAIUMH, KaKue OJHOCTOPOHHHUMH M KaKHe COOTBETCTBEHHBIMH; (pOPMYJIHUPOBATH U
JI0Ka3bIBaTh TEOPEMbI, BBIPAKAIOIIME MPU3HAKU MApaUICNIbHOCTU ABYX NPSAMBIX. OOBACHATH,
IIpn3Haky napajnenbHbIX IPAMBIX YTO TAKOE€ aKCHOMbI FT€OMETPHUU U KaKHE aKCHOMBI YK€ UCII0JIb30BATIUCH paHee; GOopMyJINpOBATh
AKCUOMY NapaJuUIEJIbHBIX MPSMBIX W BBIBOAWTH CJIEACTBHA U3 Hee. DopMynupoBarh u




Akcuoma napaienbHbIX MPSMBIX

CaolicTBa napaienbHbIX MPSMBIX

JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX MapajuIeNIbHBIX MPSIMBIX, OOpaTHBIC TEOPEMaM O MPU3HAKAX
napalyiCJIbHOCTH, CBA3AHHBIX C HAKPECTICIKAIMNMU, COOTBETCTBECHHBIMU WM OAHOCTOPOHHUMU
yriaMu. B CBSI3W C 3TUM OOBSACHATH, YTO TAaKOE YCJIOBUE M 3aKIIOYCHHUE TEOPEMBI, Kakas
TeopeMa Ha3bIBa€TCSA OOPATHON IO OTHONICHHWIO K JaHHOW Teopeme. OOBICHITH, B YeM
3aKIII0YAeTCs METOJ JIOKA3aTelIbCTBA OT MPOTHUBHOTO; MPUBOJIUTH MPUMEPHI HCIIOJIE30BAHMSI
3TOro MeToja. Pemarp 3agaun Ha BBIYUCICHHE, JOKA3aTEIbCTBO M MOCTPOSHHE, CBS3aHHBIC C
napajuieIbHBIMU TPSMBIMHU.

CooTHOILIEHUSI MKy cTopoHamu u | 19 ®opMyITHpPOBaTh W OKA3BIBATh TEOPEMY O CYMME YIJIOB TPEYTOJILHHKA W €€ CICACTBHE O

yrJiaMH TpeyroJbHHKa BHCIIHEM YIJIe TPEYroJibHUKA. [IPOBOAMTH KIACCU(HKAIMIO TPEYrOJBHUKOB [0 YIJIaM.
®opMyITHpOBaTh M JIOKa3bIBATh TEOPEMY O COOTHOIICHHSAX MEXKIYy CTOPOHAMH W YTJIAMH
TpEeyroJabHUKA(IPSMOE U 00pPAaTHOE YTBEPIKICHUS) U CICACTBUE U3 HEe, TEOPEMY O HEPaBEHCTBE

Cymma yriios TpeyrosbHuKa TpeyrojbHuka. DopMyJIHpoBaTh M JIOKa3blBaTh TEOPEMBI O CBONCTBaX MPSMOYTOJIBHBIX
TPEYroJbHUKOB(IPSAMOYTOJILHBIA  TPEYrodbHUK ¢ yriaom 30°, TpusHaku paBeHCTBA
OPSIMOYTOJIBHBIX TPEYTOJBHUKOB). DOPMYIHUPOBATh OMPEICICHUSI PACCTOSIHUS OT TOYKH JI0
OPSIMOi, PACCTOSHHS MEXIy MapajulebHBIMU TMPsMbIMH. Pemiate 3amaudl Ha BBIYUCIICHUE,

COOTHOIIICHUSI MEXIy CTOPOHAMH U

JITIAMH TpEYTObHIKa JI0Ka3aTesbCTBO M MOCTPOCHUE, CBS3aHHBIC C COOTHONICHUSIMH MEXIY CTOPOHAMH W YTJIaMH
TPEYrOJbHUKA W PACCTOSIHUEM MEXIYy MapayIeJbHbIMH MPSMBIMH, OPH HEOOXOAUMOCTH
NOPOBOIHUTH IO XOJy PEUICHHS JIOMOJHUTEIBHBIC MOCTPOCHHS], COMOCTABJIATH IMOTYyYCHHBIH

HepaBeHCTBO TpeyroNbHIKa pe3yIbTaT ¢ yCIOBHEM 3aa4r. B 3aiauax Ha MOCTPOCHHE HCCISI0BATh BOZMOKHBIC CITy4au.

ITosTOpenue. Pemenue 3a1a4. 10

Hroro 68 yacos
8 knacc

YeTbIpexyroabHUKH 14 OOBSCHSTh, YTO TaKOE MHOTOYTOJNBHHK, €r0 BEpIIMHBI, CMEXKHBIC CTOPOHBI, JIHATOHAIH,
H300paxkaTh YETHIPEXYTONIBHUKHA Ha YEPTEkKaxX; H300pakaTh U Paclio3HABATH MHOTOYTOJbHUKH
Ha dYeprekax. IIOKas3blBaTh SIEMEHTHI MHOTOYTOJIBHHKA, €r0 BHYTPEHHIOK ¥ BHEIIHIOKO
obnmactu; (HOpMyITHPOBATH OIMpEACICHHE BBIIYKIOTO MHOTOYTOJbHHUKA; HW300paXkath U
pAacro3HaBaTh BBIMYKIbIC M HEBBITYKIbIE MHOTOYTONbHUKH. DOPMYIHPOBATh U JOKA3bIBAThH

Muoroyronsaukn yTBEPXKJIECHHE O CyMME YIJIOB  BBINYKJIOTO MHOTOyrojbHUKa. OOBICHATH, KaKue

[TapannenorpamMm u Tpamnenus.
Teopema daneca

CTOPOHBI(BEpUIMHBI) HA3bIBAIOTCS IMPOTHUBOMOJOXKHBIMU. DOpMyIHpoBaTh  OMNpeesieHus
rnapasuiesorpamma, Tpaneuny, paBHOOEAPEHHON 51 MPSMOYTOJIBHOM  Tparenuu,
MpsIMOYTOJIbHHUKA, poM0Oa, KBaJpaTa; paclo3HaBaTb M H300pakaTh STU YETHIPEXYTOJbHUKH.
@opMynMpoOBaTh U JOKa3blBaTh YTBEPKICHHUA O CBOWCTBAX M IPU3HAKAX YKa3aHHBIX
YEThIPEXYTOJIbBHUKOB. Pemate 3agaun Ha BBIYMUCIEHHE, JOKA3aTeIbCTBO M IOCTPOECHHE,
CBA3aHHBIC C 3TUMHU BHUAAMHU YCTBIPCXYT'OJIbLHUKOB. OG'LSICHSITB, KaKue€ ABC€ TOYKH HA3bIBAIOTCA
CUMMETPUYHBIMU OTHOCHUTENIbHO MPSAMOI(TOYKH), B KakoMm ciyyae ¢urypa Has3bIBaeTcs




[TpsMoyronbpHUK, pOMO, KBaapaT.

CUMMETPUYHON OTHOCHUTEIBHO MPSIMOMN(TOYKM) U YTO TaKO€ OCh(LIEHTP) CUMMETPHH (UTYPHI.
[IpuBoauTe TpuMepbl GUTyp, OONATAOIINX OCEBOW(IEHTPAIbHOH) CHUMMETpPHEH, a TaKKe
IIPUBOAUTH MPUMEPHI OCEBOM U IIEHTPAJIbHON CUMMETPUH B OKPYXKarolleil Hac 00CTaHOBKe.

ILnomans 14 OOBACHATh, KaK IPOU3BOJUTCS H3MEpPEHUE IUIOLAZe MHOrOYroJbHUKOB; (OpPMYIHUPOBATH
OCHOBHBIE CBOiicTBa IuIomaAeld. BriBomuTh QopmMynbl IUIOmIaze  mapajiesnorpamma,
TOHATHE ILIOMA1H MHOTOYTOJILHHKA. TPEYrojbHUKA, Tpamenuu, ¢ MOMOIIbI0 (QOopMyJ IUIOIMIA[eHl MNpAMOYrojbHUKAa M KBajaparTa.
®opMyIMpoBaTh U J0Ka3bIBaTh TEOPEMY 00 OTHOLIEHUH IUIOIIAJICH TPEYrOJIbHUKOB, UMEIOIUX
TDromans Hapaenorpana, o paBHoMmy yriay. DopmyiaupoBaTh U J0Ka3biBaTh Teopemy Iludaropa u obpaTHyio eil.
TpeyrOTbHIKa, TparewH BeBoguts opmyinty I'epona s miaomagy TpeyroiabHUKA. PeIHa:’[L 371 Ha BBIYHCICHHE,
JI0Ka3aTeJIbCTBO U MIOCTPOCHHE, CBA3aHHbIE C popMyamu momazaei u reopemoit [udaropa.
Teopema IIudaropa
ITopo0HBIE TPEYTOJIbHUKHT 19 OOBSCHATH TMOHATHE NPOMOPLUOHATIBHOCTH OTpPe3KoB. DopMynupoBaTh ONpeCTCHHS
NOJOOHBIX TPEYroJbHUKOB U Kod(p¢uuuenra mnopodus. dopmyaupoBaTb U J0Ka3blBaTh
TEOpeMbl: 00 OTHOLICHHWH IUIOUIaJ e MOJOOHBIX TPEYroJbHUKOB, O TpPHU3HAKaX MOA0OHS
TPEYrOJbHUKOB, O CPEIHEH JIMHUM TPEYroJbHUKA, O MEPECeYeHUU MeJIuaH TPEyroJIbHUKA, O
Onpenenenue MOTOOHBIX MPONOPIMOHATBHBIX OTPE3KaxX B MPSAMOYTOJIBHOM TpeyroibHUKe. OOBSICHATH, YTO TAKOE METO/
TPEYTOJIbHUKOB. noao0us B 3a/layax Ha IOCTPOCHUE, U NPUBOAUTH MPUMEPHI 3TOro Merona. OOBACHATh, Kak
MO>KHO HCIIOJIb30BaTh CBOMCTBA MOJOOHBIX TPEYTOJHHMKOB B HM3MEPHUTEIBHBIX paboTax Ha
MeCTHOCTU. OOBACHATb, KaK BBECTH MOHATHE MOAOOUSA [UIs HPOU3BOJIBHBIX (QUTYP.
ITpu3Haku no00us TPEYroIbHUKOB @®opMyIupoBaTh ONpEAEIEHUS U WUIIOCTPUPOBATh IMOHATHS CHHYCa, KOCHHyCa M TaHI€HCa
OCTPOro yria MHpsSMOYIOJIbHOIO TPEyroJIbHUKA. BBIBOIUTH OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO M 3HAYEHWs CHUHyca, KocuHyca, Tanrenca yrioB 30°45°60°. Pemars 3amauwu,
CBSI3aHHBIE C I0J00OMEM TpPEyrojJbHUKOB M HAXOXKICHHUEM HEU3BECTHBIX 3JIEMEHTOB
CooTHoIlIEHHE MEXIy CTOPOHAMHU U MPSMOYTOJBHOTO TPEYroJbHUKA. {151 BBIUMCIICHUS] 3HAYEHUH TPUTOHOMETPUYECKHX (DYyHKITHIA
yIJIaMU OPSIMOYTOJIBHOTO TPEYTOJIbHUKA. UCIOJIb30BAaTh KOMIIBIOTEPHBIE IPOTPAMMBI.
OxpyxHOCTH 17 HccnenoBaTe B3aMMHOE pacroiOkKEHUE TPAMON U OKpYKHOCTH. DOpMyITMpOBaTh ONPEACICHUE

KacarenbHast kK OKpY>KHOCTH.

HGHTpaJIBHBIG W BIIMCAHHBIC YTJIbI.

KacaTelbHOM K OKpyXHOCTH. dopMmynupoBaTb M JOKa3bIBaTb TEOPEMBI: O CBOWCTBE
KacaTelbHOH, 00 OTpe3Kax KacaTeNbHBIX, MPOBEJACHHBIX M3 OAHON TOUkH. DOpMyInpoBaTh
MOHATHS LEHTPAJIbHOIO YIVIa M TPAgyCHOM MEpBl Oyru OKpyKHOCTH. DopMynupoBarb U
JIOKa3bIBATh TEOPEMBI: O BIIMCAHHOM YTJIE, O IIPOU3BEACHUU OTPE3KOB XOp,. POpMyIMpOBaTh U
JI0Ka3bIBaTh TEOPEMBI, CBA3aHHBIE C 3aMeuaTeIbHBIMU TOUKAMU TPEYrOJbHUKA: O OUCCEKTpHCE
yria ¥, Kak CIEACTBHE, O TMEPeceYeHUH ONCCEKTPHC TPEYroJbHUKA, O CEePeAMHHOM
MEPIEHIUKYIIAPE K OTPE3KY U, KaK CIECACTBUE, O IIEPECEYCHUN CEPEIUHHBIX MEPIEHAUKYIAPAX
K CTOpOHaM TpEyroJbHUKA; O IIEPECEUCHUHM BBICOT TpPEyrojpHUKa. POpMyIMpOBaTH
ONpEACNCHUs]  OKPYXKHOCTEH, BIHCAaHHOM B MHOIOYIOJbHUK M  OINHCAaHHOW  OKOJIO
MHOroyrojpHuka. ®opmynupoBaTh U JOKa3bIBATh TEOPEMBI: 00 OKpPY>KHOCTH, BIIMCAaHHOW B




Yersipe 3aMeyYaTelIbHbIE
TPEYTOJIbHUKA.

TOYKH

Bnucannas u onucanHas OKPY’KHOCTb.

TPEYToJbHUK, 00 OKPY>KHOCTH, OIMCAHHOW OKOJIO TPEYrojbHHUKA, 00 OKPYKHOCTH, ONMCAHHON
OKOJIO TPEYroJIbHHUKA, O CBOMCTBE CTOPOH OMMCAHHOIO YETHIPEXYTOJIbHHUKA, O CBOICTBE YIJIOB
BIIMCAHHOTO  YETHIpEXyrojbHMKa. Pemare 3agaud  Ha BBIYUCIEHHE, JIOKA3aTelbCTBO,
MIOCTPOCHHE, CBSI3aHHBIE C OKPY>KHOCTHIO, BIIMCAHHBIMU M ONHMCAHHBIMH TPEYrOJbHUKAMHU U
4yeThlpexyrojibHuKamu. VccnenoBaTh cBOMCTBa KOH(PUIypalHii, CBI3aHHBIX C OKPY>KHOCTBIO, C
MTOMOUIbI0 KOMIIBIOTEPHBIX MPOTPAMM.

IToBTOpEHHE 4 yaca
Hroro 68 yacos
9 knacc
BekTopsl 8 @opMyIMpOBATh ONPEICIECHUS W WUIIOCTPUPOBATh IOHATUS BEKTOpa, €ro JUIMHBI,
KOJUIMHEAPHBIX W PAaBHBIX BEKTOPOB. BBIMOJIHATH MOCTPOCHHE BEKTOpPA, PABHOIO CyMME U
IlonsTre BekTOpa. PaBeHCTBO BEKTOPOB. Pa3HOCTH JBYX BEKTOPOB, MCIIOJB3Ys MPH ITOM IpaBWiia TPEyroJbHUKA W IMapajlieiiorpaMmma.
C [IpuMeHATh NPaBUIO MHOTOYTOJBHUKA IPU HAXOXKJIECHUU CYMMBbI HECKOJIBKUX BEKTOPOB.
YMMa BEKTOPOB. BpINonaHATE MOCTpOEHHE BEKTOpPA, PABHOIO IMPOM3BEICHUIO BEKTOpa Ha 4ucio. [IpumeHAThH
Pa3HOCTBh BEKTOPOB. o
BEKTOPHI U ICUCTBUS HaJ HUMH MPU PEIICHUH T€OMETPUUECKUX 3a1ad.
YMHOKEHUE BEKTOpa Ha YUCIIO.
MeToa KoopaMHAT 10 OOBSCHATh U WJUTIOCTPUPOBATH TOHSITHS TMPSMOYTOJBHOW CHCTEMBI KOOPIWHAT, KOOPJWHAT
Koopaunatel BekTopa. TOYKM M KOOPAMHAT BEKTOpa. BBIBOAWTH M HCMONB30BATh MPU PEHICHUU 33434y (HopMyIabl
[Tpocreiinime 3a1a4u B KOOpIMHATAX. KOOPJMHAT CEpPEJIMHbI OTpEe3Ka, JUIMHBI BEKTOPa, PACCTOSHUA MEXAYy JBYMs TOYKAMH,
YpaBHEHUE OKPYKHOCTH U TIPAMOU YPaBHEHUS OKPYKHOCTH U IPSMOM.
CooTHOlIEHMST Mexay CcTOpoHamu Hu | 11 DopMyJIHMPOBaTh U WITIOCTPUPOBATH OMPEACIICHUSI CHHYCA, KOCUHYCa U TaHTeHca yriioB oT 0 10
YIJAMHU TPEYroJbHUKA 180°. BBIBOAMTH OCHOBHOE TPHIOHOMETPUUECKOE TOXKAECTBO U (POPMYJbI IPUBEIECHHS.
CuHycC, KOCUHYC, TAHT€HC yTJa. @opMyIMpPOBATh U JOKA3bIBATh TEOPEMBI CUHYCOB U KOCUHYCOB, IPUMEHATh UX IPHU PELICHUU
dopMyIIbl TPUBEICHUS. TpeyrodbHUKOB. OOBSICHATH KakK HCIOJNB3YIOTCS TpPUTOHOMETpHueckue (opMmynsl B
Pewmenue 3anau. U3MEpUTENIbHBIX paboTax Ha MecTHocTH. @DOpMyIMpOBaTh ONpEAENEHUs yria MEXIy
Teopema cuHyCOB. BEKTOpaMH H CKaJsPHOTO TIPOU3BEIECHUS BEKTOPOB. BBIBOIUTH (QOpPMYITy CKaJISIPHOTO
Teopema cuHYCOB. MIPOM3BE/ICHNs] BEKTOPOB dYepe3 KOOpAUHAThl BEKTOpoB. DopmynnpoBaTh U 0OOCHOBBIBATH
Teopema KOCUHYCOB. YTBEPKJIEHHE O CBOMCTBAax CKaJsipHOro mnpousBeAeHus. Vcnonb3oBaTh  CcKajsipHOE
Pemienne TpeyroibHUKOB. MIPOU3BEJICHUE MTPU PEIICHNUH 3a/1a4.
CkansipHO€ TPOU3BEICHUE BEKTOPOB.
JJInHA OKPY/KHOCTH M ILUIOIIAAbL Kpyra | 12 DopMyJIMPOBATh ONPEEIECHUE MTPABUIBHOTO MHOTOYroJibHUKa. DOpMyIMpOBaTh U JI0KA3bIBATh

IIpaBriIbHBIE MHOTOYTOJIBHUKH.
[TocTpoeHne nmpaBUIBHBIX
MHOT'OYT'OJIbHUKOB.

@opMyIIbI Ul HAX0XKICHUS paIuyCOB
BIIMCAaHHOW U ONHCAHHOM OKPY>KHOCTEN
JUIS1 IPABUJIBHBIX MHOTOYTOJIbHUKOB.

TCOPEMBI 00 OKPY’KHOCTAIX, OIMMCAaHHOM OKOJIO MpaBHUJILHOTO MHOI'OYT'OJIbHUKA U BIIMCAHHOU B
HETO. BBIBO)II/ITI) U HCIIOJb30BaTh (i)OpMYJ'II)I AJid  BBIYHCJIICHHUA IUIOMAAXW ITPaBHUJIBHOTO
MHOI'OYyr'OoJIbHHUKa, pajnyca BIIMCAHHOM M OIMCaHHOM Opr?KHOCTCﬁ. Pemiate 3aga4d Ha
IMOCTPOCHUC IIPABUJIBHBIX MHOI'OYTI'OJIbHHUKOB. OOBACHATL IOHATHSA JJIMHBI OKPYKHOCTH H
IJIomajan Kpyra. BLIBO,Z[I/ITL (I)OpMy.]'IBI AJI1 BBIYUCIICHUA JIMHBI OKPYKHOCTU W JJIMHBI OYTH
OKPY’KHOCTH, ILUIOIIAAW Kpyra M INIOIIaAW KPYTOBBIX CCKTOpa W CCTMCHTA. HpI/IMeHHTI) 9TH




JnuHa okpyxHoctu. [momane kpyra.

[Inomanp KpyroBoro cekropa.

(opMyJIbI IPU pEIIEHUH 3a]1ay.

JIBMKeHUSs

IlousaTue nBUXKEHUS.

[TapannensHbIN IEpEHOC.

[ToBopoT.

OOBACHATD, YTO Takoe OTOOpa’keHHE MJIOCKOCTH Ha cels, M B KaKOM Cllyyae OHO Ha3bIBaeTcs
JBUKEHUEM IJIOCKOCTU. OOBACHATDH, YTO TAKOE OCEBas CUMMETpPHsI, LIEHTpaJbHAs CUMMETpUS,
napajieNIbHbINA epeHoc ¥ MoBOpOT. OOOCHOBBIBATh, YTO 3TH OTOOPAKEHMSI TNIOCKOCTH Ha ce0st
SIBJIAIOTCS. JABMKEHUSAMU. OOBSCHITH, KaKOBAa CBSI3b MEXKAY JBMKEHUSIMH M HAJIO0XECHUSIMH.
WnmocTpupoBaTh OCHOBHBIE BUABI ABMKEHHH, B TOM 4YHCIE C MOMOIIBIO KOMIIBIOTEPHBIX
MIPOrpaMM.

Ha4vaabHble CBeJeHus
cTepeoMeTpUun

u3

MHororpanHuKu

Tenau IOBCPXHOCTH BPpalICHHA

OOBsACHATH, YTO TaKO€ MHOTOTPAHHUK, €ro TIpaHu, pedpa, BepIIMHBI, auaroHanu. Kaxoi
MHOTOTPaHHHK Ha3bIBACTCS BHIMYKJIBI. UTO Takoe n- yrojibHas mpu3Ma, e OCHOBaHUS, OOKOBEIE
rpanu u 6okoBble peOpa. Kakas mpusma HazbIBaeTcs NPSMOM, U Kakas HaKIOHHOM, YTO Takoe
BBICOTAa TPHU3MBI, KaKas IMpH3Ma HA3bIBACTCS IMMapaUIeIIeTUIIEZIOM M KaKOH IMapauiesenuIie]T
Ha3bIBAETCS MPAMOYTOJIbHBIM. DOpMYyJIHpOBaTh M OOOCHOBBIBATH YTBEPXKICHHS O CBOWCTBE
JMarOHANIel TMapajuiesienunena ¥ KBaapaTe TUArOHaIM MPSMOYTOJIHHOTO Mapajulesenue/a.
OOBACHATD, YTO TaKOE 00BbEM MHOTOrpaHHUKa. BeiBoauTh( ¢ moMoikio npuHuuna Kasaiabsepn)
dopmyny obOwvema mpsMOyroiapHOro mapamtenenunena. OObscHATh. Kakoil MHOTOTpaHHHK
Ha3bIBAETCS MUPAMMJION, YTO TaKOE OCHOBAHME, BEpIIMHA, OOKOBBIE TpaHU, OOKOBBIE pedpa, U
BbIcOTa mHUpamuabl. Kakas mnmpamuma Ha3pIBaeTCs TNPABWIIBHOW, YTO Takoe amodema
NpaBUIbHOM mnupaMuabl. 3HaTh (opmyny oObema mnupamuibsl. OOBACHATH, KaKoe TEIO
Ha3bIBACTCSl IWJIMHAPOM. 3HATh, YTO TaKOE €ro OCh, BBHICOTA, OCHOBAaHWS, pamuyc, OOKOBas
MOBEPXHOCTh, OOpasylomue, pasBepTka OokoBoi moBepxHocTH. Kakumu dopmynamu
BBIpa)kaeTcsi 00beM U IUIOMIAah OOKOBOW MOBEPXHOCTH HWIHMHIpPA. OOBACHATH, KaKOe TEIO
Ha3bIBAETCS KOHYCOM. 3HaTh, YTO TaKOE€ €ro OCh, BBICOTA, OCHOBAaHHUE, paauyc, OOKoBasd
MMOBEPXHOCTh, OOpasylomme, pas3BepTka O0KOoBOM moBepxHocTH. Kakumu dopmynamu
BbIpa)kaeTcsi 00beM U IUIOIAAb OOKOBOM MOBEPXHOCTH KOHyca OOBICHATH, KaKasi MOBEPXHOCTh
Ha3pIBaeTCsl cepoil M Kakoe Telo Has3blBaeTcs mapoM. YTo Takoe paanyc W AHAMETP
cdepsi(mapa). Kakumu popmyniamu BeIpaxkaroTcs 00beM 1apa u miomans chepsl. M3o0paxars
Y pacrio3HaBaTh HAa PUCYHKAX MPU3MY, TapaIeNIeuIe]], TMpaMuay, OWIHHID, KOHYC, TIap.

[ToBTOpeHue

11

Hroro

68




JlonosiHeHne K pado4ei mporpamme
Pabouas nporpamma ajantupoBaHa Ajsi 00ydaroluXxcs ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI, @ UMEHHO:
1) mist oOydJarommxcs ¢ 3a1epPsKKOi MCUXUIeCKOro pa3BUTHS:

Xapaxkmepucmuka 00y4aouquxcsa c 3a0eprHcKoll NCUXUYECKO20 PA36Umu

Cpenu paznuuHbIX (HOpM NCUXUUECKUX HAPYIIEHUH OHOM M3 HanboJiee pacpoCTPpaHEHHBIX SBISIETCS 33/IePKKa ICUXUYECKOT0 pa3BuTHs. CBBIIIE TTOJIOBUHBI
JIETKUX OTKJIOHEHHH B YMCTBEHHOM Pa3BUTUU KBATU(PUIIMPYIOTCS TMearoraMy 1 MCUX0JI0raMH Kak «3a/1epKKa IMCUXUYECKOTO Pa3BUTHUS». 3a/IepiKKa
NICUXUYECKOTO Pa3BUTHS - CHHAPOM BPEMEHHOTO OTCTaBaHMS Pa3BUTHA NICHXUKH B II€JIOM HIIM OT/ACIBHBIX e (PYHKIHMIA, 3aMe/ITIeHne TeMIIa pean3alui
MOTEHIUATBHBIX BO3MOXHOCTEH OpraHn3Ma, 4acTo OOHapy>KUBAeTCs MPH MOCTYIJICHUH B IIKOJIY M BBIPa)KaeTCsl B HEIOCTATOYHOCTH OOIIIEro 3araca 3HaHuH,
OTPaHUYEHHOCTH MPEICTABICHUH, HE3PETIOCTH MBIIUICHHUS, MAaJIOH HHTEIJICKTYAIbHOM 1eJIeHAPaBICHHOCTHIO, TPE00IIalaHui UTPOBBIX HHTEPECOB, OBICTPOIA
MEPEHACHIIIAEMOCTH B HHTEIIEKTYaIbHOM EATEIBHOCTH. DTO OCOOBII THUIT ICUXUYECKOTO Pa3BUTHSI, XapaKTEPU3YIOIIHICS HE3PEIOCTHIO OTIEIbHBIX
NICUXUYECKUX U TICHXOMOTOPHBIX (QDYHKIIUI UITH MICUXUKHU B TIETIOM, (OPMHUPYIOLIUICS O] BIUSHUEM HACIIEACTBEHHBIX, COLMAIBHO-CPEOBBIX U MICUXOJIOTUIECKUX
dakropos. [loHsATHE «3aepikKa ICUXUYECKOTO Pa3BUTHUS Y JIeTel YTBEP)KIaeT HalTMYKhe OTCTaBaHUS B PA3BUTUHU NICUXUYECKOM JesITeNNbHOCTH pebeHka. TepMun
«3a/1epKKay MMOAUYEPKUBAET BPEMEHHOM (HECOOTBETCTBUE YPOBHSI ICUXUUECKOTO Pa3BUTHUS BO3PACTY) U OJJHOBPEMEHHO B 3HAUUTEIHHOM KOJIMYECTBE CIIy4acB
BPEMEHHBIN XapaKTep OTCTaBaHUsA, KOTOPOE C BO3PACTOM TEM YCIIELIHEE IPEOI0JIEBAETCS, UEM PaHbLIE IETH C JAHHOM MaTOJOruel MonajaroT B aIeKBaTHbIC JIs
HUX YCJIOBUS BOCITUTAHUS M 00y4eHus. BoaensioT crieruduueckiue 0COOCHHOCTH JIETEH ¢ 3aeP)KKOM IICUXMYECKOTO PA3BUTHS, OTIIMYAIONINE UX C OJTHOU
CTOPOHBI, OT JIeTel C HOPMAaJbHBIM IICUXUYECKUM Pa3BUTHUEM, a C APYTOMl CTOPOHBI - OT YMCTBEHHO OTCTaJbIX AeTel. OMHOM U3 XapaKTepHbBIX 0COOCHHOCTEH
ABJIIETCS. HEPAaBHOMEPHOCTH (POPMHUPOBAHUS PAa3HBIX CTOPOH MCUXUYECKON AESITENbHOCTH peOeHKa. Pa3nmuuHble ccaen0BaTeNn 0TMEYAIOT y IETEH ¢ 3a1epiKKO
MICUXUYECKOTO Pa3BUTHS JeUIIUTAPHOCTh OCHOBHBIX CBOMCTB BHUMaHUS (KOHIIEHTpALlUU, 00beMa, pacrpeeNieHus ), He0CTaTOUYHYI0 chOpMUPOBAHHOCTH
NPOM3BOJILHOTO BHUMAHUSI, CHUKEHHE TIPOTYKTUBHOCTH HETIPOU3BOJIBHOTO 3aIIOMHUHAHUS, HEJOCTATOUYHO BHICOKUN YPOBEHBb C(POPMUPOBAHHOCTH BCEX OCHOBHBIX
MBICITUTENBHBIX Onepaluii (aHanu3a, 00001IeH s, abCTpakIuy, epeHoca), OTYETINBbIC AePEeKThl peur Ha (JOHE HEAOCTATOYHON C(HOPMUPOBAHHOCTH
MIO03HABATEJILHOM JEITENBHOCTH. J{eTsIM ¢ 3aep>KKON TICUXHUYECKOTO PA3BUTHS MPUCYIITH CUMITOMBI OPTaHUYECKOTO WH(PAHTUIIN3MA: OTCYTCTBHE SIPKUX SMOIINH,
HU3KHUH ypoBeHb ad(HeKTUBHO-OTPEOHOCTHOM Cephl, MOBBIMIEHHAS YTOMIIIEMOCTbh, C1a00CTh BOJIEBBIX MPOIECCOB, THIIEPAKTUBHOCTh. OTMEUAIOT CBONCTBEHHBIC
UM TPOSIBJICHUS TUIIEPAKTUBHOCTH, UMITYJIbCUBHOCTH, ITOBBIILIEHUE YPOBHSI TPEBOKHOCTH U arpECCUBHOCTH, 3MOIMOHATIbHYIO HEYCTOMYMBOCTb, CKJIOHHOCTD K
MOJIpakaHuI0, HEAOCTATOUHYIO UG (HepeHIIMPOBAaHHOCTh U HEaIeKBATHOCTH SMOIIMOHATIBHBIX peakluii Ha BO3ACUCTBUA OKpYyXkKatoliei cpenbl. Bcem netsam ¢
3a/1ep’KKOM ICUXUYECKOTO Pa3BUTHSI CBOMCTBEHHO CHM)KEHME BHUMaHUs U paboTocniocoOHOCTH. [TprueM y HEKOTOpBIX 1eTell MaKCUMallbHOE HalpsKEHHUE
BHUMaHUs HaOJI0jaeTcsl B Hayasle KaKou-1100 e TEIbHOCTH, & TOTOM OHO HEYKJIOHHO CHIDKAeTCs. Y APYTUX - COCPEAOTOUCHUE BHUMAHUS OTMEYAETCs JIUIITh
II0CJIE TOTO, KaK OHH BBIITOJIHWIA HEKOTOPYIO YaCTh 3aJaHUS.

Takke BcTpevaroTcs JETH C 3aJ€PKKOM IICUXUYECKOr0 Pa3BUTHS, KOTOPBIM CBOMCTBEHHA HECTOMKOCTh, HEPUOJUYHOCTh B COCPEAOTOUEHUN BHUMaHuUs. [{ns sToi
KAaTEerOpHHy JIeTeN XapaKTEPHO CHUKEHHUE JOJITOBPEMEHHON U KPaTKOBPEMEHHON MaMSTH, IPOM3BOJIBLHOIO U HEIIPOU3BOJIBHOTO 3aIIOMUHAHUS, HU3KAs
MPOAYKTUBHOCTh M HEJIOCTATOYHAsl yCTOMYMBOCTh 3alIOMUHAHUS (0COOCHHO MpHU OOJIBIION Harpy3Ke); ciaboe pa3BUTHE OMOCPETOBAHHOTO 3alIOMUHAHUS,
CHIDKEHHE TIPU €0 OCYIIECTBICHUN HHTEIUIEKTYaIbHOM aKTUBHOCTHU. BBUIO BBISBICHO, YTO IETAM C 33JIePKKON TICUXMUECKOTO Pa3BUTHI HEOOXOAUMO OOJIbIIe
BPEMEHH, YeM UX HOPMAJIbHO pPa3BUBAIOIINMCS CBEPCTHUKAM, JIJIs IpUeMa U epepaboTKH CEHCOpHOI nH(opMalu. 3HaYUTEIbHOE OTCTaBaHUE U CBOEOOpa3ue
00Hapy’KUBACTCS B Pa3BUTHUU MBICIUTEIILHON AEATEIBHOCTH IKOJIBHUKOB C 33JIePKKON ICHXUYECKOTO Pa3BUTHsL. JTO BBIPAXKAETCsl B HEC(OPMHUPOBAHHOCTH TAKUX
orepanuii, Kak aHaJlu3, CHHTE3, B HEYMEHUH BBIJENATH CYIIECTBEHHBIEC TPU3HAKU IPEIMETOB U JeNaTh 0000IIeHNEe, B HU3KOM YPOBHE Pa3BUTHsI aOCTPAKTHOTO
MBILUIEHHS. AHAIN3 OOBEKTOB Y 00YUAIOUINXCSA € 33J€PHKKOM IICUXUYECKOTO Pa3BUTHUS OTIMYAETCS MEHbIIEH OJHOTON M HEJOCTaTOUYHON TOHKOCTbIO, OHU



BBIJICJIAIOT B U300paKEHUN TIOYTH BIBOE MEHBbIIIE TPU3HAKOB, YeM X HOPMaJIbHO pPa3BUBAIOLINECS CBEPCTHUKH. JleATeNbHOCTD AeTell P aHAIN3€e NPU3HAKOB
BEJICTCS Yallle BCETO XaoTH4HO, Oe3 miana. [logoOHas kapTuHa 0OHapyKUBAETCs MPH U3YUYECHUH mpoliecca 0000menns. HeqoctaTouHblii ypoBeHb
c(OPMHPOBAHHOCTH OIEpallii 0000IIEHNS Y NIKOJIBHUKOB C 3a/1€P’KKOM ICUXUYECKOTr0 pa3BUTHUS OTUETIIMBO MPOSBISAETCS NPU BBIIOJHEHUN 33aHUI Ha
TPYNIIAPOBKY MPEAMETOB MO POAOBOM MPHUHAMIEKHOCTU. MIHOT1a 3TO OBIBAET CBA3aHO C HEIOCTATOYHBIM JIMUYHBIM OIBITOM YUYEHUKA M OETHOCTHIO €T0
NpeCTaBICHUH O IpeAMETaxX U SBJICHUSIX OKpY’Karollel 1eHCTBUTEIbHOCTH. J{J1s1 04eHb MHOTHX JIeTel ¢ 0COOBIMU 00pa30BaTeIbHBIMK OTPEOHOCTAMU
XapaKTepHbI HEIOCTaTOYHAsI THOKOCTD MBIIUICHHS, CKJIOHHOCTh K CTEPEOTHUITHBIM, MIAOJOHHBIM CIoco0aM penieHus. Takue NKOJIHUKH B Hadaine 00ydeHHs
HEJI0CTaTOYHO BIIAJICIOT onepanueil abcTparupoBanus. 3alaHusl, pellieHHe KOTOPbIX TpeOyeT aOCTPaKTHOTO MBIIUIEHUS, 0COOEHHO TPYAHBI JUIs IeTel C
3aJIepKKON ICUXUYECKOro pa3BuTHsl. [Iporecc perienns HHTeIEKTYalbHbIX 337a4 ONpeesieTcss SMOIMOHAIBHO-BOJIEBBIMH OCOOCHHOCTSIMH IIKOJEHUKOB. OHH
CTpeMsTCs N30eKaTh YCHIIUH, CBA3aHHBIX C YMCTBEHHBIM HAIIPSKEHUEM MIPU PELICHUH MHTEIICKTYalbHbIX 337a4. YacTo AEeTH C 3aepKKOH NCUXUYECKOTO
Pa3BUTHS HEPEIKO MOIAMEHSIOT TPYAHYIO ISl HAX 3a/aqy OoJiee JIeTKO, Ha3bIBalOT MEPBbIA MPUIIEIIINNA Ha YM OTBET, U 3a/la4ua OKa3bIBACTCS HE PEIICHHOMN JIaxe
B T€X CIIyyasX, KOI/la HOTEHIIMaJIbHO OHU B COCTOSIHMU CIPaBUThCA ¢ Heto. Hanbomnpune 3aTpyiHEHUsI BOHUKAIOT Y JI€TeH ¢ 3aep>KKOM MCUXUYECKOTO Pa3BUTHS
IIPY BBINIOJTHEHUM 3a/1aHUH, TPEOYIOIIUX CJIOBECHO-JIOTUYECKOT0 MbIIIeHUs. HarsiHo-1eiCTBEHHOE MBIIIJIEHHE OKa3bIBAETCSl HAPYILIEHHBIM B 3HAUUTEIBHO
MeHblIeH cTeneHn. B Hanbonblel cTenenn crpaiaeT HarisAH0-00pa3Hoe MbllieHne. MIX Hars1Ho-00pa3HOMY MBIIIICHHUIO TPUCYILA HEJO0CTaTOYHAs
MOJBM)KHOCTH 00pa3oB-mipeacTaBienuii. Kak nmpasuio, cioBecHO chopMyTUpOBaHHBIE 33a]a4l, OTHOCSIIUECS K CUTYaIUsIM, OJIN3KUM JETSM C 3a/IePIKKOH
NICUXUYECKOTO Pa3BUTHs, PEIIAIOTCA UM Ha JOCTATOYHO BBICOKOM YpOBHE. IIpocThIe ke 3a1au, OCHOBAHHBIE JaXKe HA HATJIAJHOM MaTepHae, HO
OTCYTCTBYIOIIIEM B KU3HEHHOM OIBITE peOeHKa, BHI3BIBAIOT OOJIBIINE TPYAHOCTH. Peub geTeil ¢ 3aep >KKOi IICUXHUYECKOTO Pa3BUTHS TAK)KE UMEET PSJT
ocobeHHocTel. Tak, nX aKTUBHBIN CIIOBAph 3HAUUTENBHO CYXKEH, OHATHS HEAOCTATOUHO TOYHBI. Psi1 rpaMMaTHUecKnX KaTeropuii B X pedu Booo1e
OTCYTCTBYET.

Ocoovle obpazosamenvHble NOMPEOHOCIU 00YUAIOUWUXCA C 3A0EPHCKOU NCUXUYECKO20 PA3GUMUA:

*  0043aTe’NbHOCTh HEMPEPHIBHOCTH KOPPEKIIMOHHO-PA3BUBAOILETO MPOLIECCa, PEaTU3yeMOro 4epe3 CoiepikaHue MpeIMeTa;

* obecrneueHre 0coOOM MPOCTPAHCTBEHHON U BPEMEHHON OpraHu3aiiu 00pa30BaTeIbHON CPebl C yueTOM (PYHKIIMOHAIBLHOTO COCTOSHUS LIEHTPATBHOM
HepBHOM cucteMsl (LIHC) n HelipogMHaMUKN ICUXMUYECKUX MPOLECCOB 00YYAIOLINXCS € 3aJIepKKON ICUXUUECKOro pa3BUTHs (ObICTPOI HCTOIAEMOCTH,
HU3KOU PabOTOCTIOCOOHOCTH, MMOHMKEHHOTO O0IIEero TOHyca H JIp.);

* ru0Koe BappUpOBaHME OPTaHU3ALMHU IIpoliecca O0yUeHHs TyTEeM UCIIOIb30BaHUS COOTBETCTBYIOIIUX METOAMK U TEXHOJIOTHIA;

*  YOpOIIEHHE CUCTEMBI yUeOHO-TT03HABATEIIBHBIX 3aJay, pEIIaeMbIX B IIpoIiecce 00pa3oBaHMS;

* opraHu3anus npoiiecca 0Oy4eHus ¢ yueToM creuu(UuKy YCBOCHUS 3HAaHUH, YMEHHH U HABBIKOB 00YyYaIOLIMMHUCS C 3a/1eP’KKOM MCUXUYECKOT0 pa3BUTHS
(«mmomaroBom» IMpeabsBICHUN MaTepualla, 103MPOBAHHON TOMOIIM B3pOCIIOT0, UCTIOIb30BaHUH CIIEUAIBHBIX METOJI0B, IPUEMOB U CPENICTB,
CHOCOOCTBYIOLIMX KaK O0IIEeMy pa3BUTHIO 00yUaIOIIEerocs, Tak U KOMIIEHCAIIUY MHIUBUAYaIbHBIX HEJOCTATKOB Pa3BUTHUA);

*  HarJISAHO-/IEHCTBEHHBIN XapaKTep coAepKaHus 00pa30BaHuUs;

*  pa3BUTHE [IO3HABATEIBHOM JESITEIBHOCTH 00YUAIOIIUXCS € 3aA€PXKKOM IICUXUYECKOT0 Pa3BUTUS KaK OCHOBBI KOMITEHCAIIMU, KOPPEKLUHU U NPOPHIAKTUKI
HapyILICHUH;

* oOecrnieueHNe HEPEPHIBHOIO KOHTPOJIS 32 CTAHOBJICHNUEM Yy4eOHO-TI03HABATENIbHON AEATEIbHOCTH 00YYaroIerocs, Mpoa0JKaroIerocs 10 JOCTHKEHUS
YPOBHS, TIO3BOJISIOLIETO CIPABIATHCS C YU€OHBIMU 33aJJaHUSIMU CAMOCTOSITEIILHO;

*  IIOCTOSIHHAs IIOMOIIb B OCMBICIIEHUH U PACHIMPEHUN KOHTEKCTa YCBAaUBAEMbIX 3HAHWMH, B 3aKPEIJICHUU M COBEPIIEHCTBOBAHUN OCBOEHHBIX YMEHHUH;

* crneuuagbHOE 00y4eHHE «IIepeHocy» c(hOPMUPOBAHHBIX 3HAHUM U YMEHUN B HOBbIE CUTYallUU B3aUMOJAEUCTBUS C AEHCTBUTEIBHOCTHIO;

*  Heo0XOAMMOCTb NOCTOSHHOW aKTyaJau3aluy 3HaHUH, YMEHUH 1 0JJ0OpseMBbIX 00LIECTBOM HOPM HOBEJCHHUS;

* [IOCTOSIHHOE CTUMYJIMPOBAaHHUE IMO3HABATEIBLHON aKTUBHOCTH, TOOYKIEHHE HHTEpeca K cede, OKpYKAroIeMy IPeMETHOMY U COLIMAIbLHOMY MHPY;



WCIIOJIb30BAHUE MPEUMYIIECTBEHHO MO3UTUBHBIX CPEICTB CTUMYJISILIMU IEATEIBHOCTH U ITOBEACHUS;

KOMILJIEKCHOE COMPOBOXKICHUE, FapaHTHPYIOIIee MOTyYeHHe He0OX0IMMOTr0 JICUSHHUsI, HAIIPaBIEHHOTO Ha ynyuineHue aesreasbHocta LIHC u Ha
KOPPEKIIMIO MOBEACHHUSI, & TAKXKe CIIelUaTbHAsl ICHXOKOPPEKIIMOHHAS TIOMOIIlb, HAIIPaBJIeHHAas Ha KOMITEHCAIUIO AeQHUIIMTOB YMOLIMOHAILHOTO PAa3BUTHS U
(dbopMHEpOBaHNE OCO3HAHHOW CAaMOPETYJISIIIMY TTO3HABATEIILHOW AEITEITHHOCTH U TIOBE/ICHUS;

crelanbHas ICUXOKOPPEKIIMOHHAsI TIOMOIIb, HalpaBieHHast Ha (HOPMUPOBAHHUE CITIOCOOHOCTH K CAMOCTOSITENIbHOM OpraHu3aluu cOOCTBEHHOU
JeSITeTbHOCTH M OCO3HAHUIO BO3HHUKAIOIINX TPYAHOCTEH, (OpMUpOBaHNE YMEHHUS 3alpalllMBaTh U UCIOIB30BATh MOMOIIb B3POCIIOTO;

pa3BUTHE U OTPA0OTKA CPEACTB KOMMYHUKAIIUH, TPUEMOB KOHCTPYKTHUBHOT'O OOIIIEHHS U B3aUMOJICHCTBUS (C YIEHAMHU CEMbH, CO CBEpCTHUKAMHU, C
B3pOCIBIMH), POPMHUPOBAHNE HABBIKOB COIMATBHO OA00PSEMOT0 TOBEJACHNUS, MAKCUMAIBHOE PACIIMPEHHE COMAIBHBIX KOHTAKTOB;

oOecrneyeHre B3aMMOJICHCTBHS CEMbU U 00Pa30BaTEILHOTO YUpEXkKAeHUs (OpraHnu3alus COTPYAHUYECTBA C POJUTENIMHU (3aKOHHBIMU MTPEJICTABUTENSIMH),
AKTUBU3AIHSI PECYPCOB CEMBH JUTsl (YOPMUPOBAHHSI COIIMATBHO AKTUBHOM MO3UIIMY, HDABCTBEHHBIX M OOMIEKYIBTYPHBIX IIEHHOCTEH).

Cooeporcanue KoppeKyuoHHOoU padomsl OCYIIECTBIIACTCS Yepe3 MPUHIUIIBL:

[IpuHIMT TPHOPUTETHOCTH HHTEPECOB 00YUAIOIIETOCs OIpeesieT OTHOIEHHE PAOOTHUKOB yUPEXKICHNUS, KOTOPhIE IPU3BaHbI OKa3bIBAaTh KaXKIOMY
o0yyaromeMycs OMOIIb B Pa3BUTHH C yYETOM €T0 WHAWBUIYATBHBIX 00pa30BaTeIbHBIX MOTPEOHOCTE.

[IpuHIMT CHCTEMHOCTH - 00ECIIeUnBaeT €IUHCTBO BCEX 3JIEMEHTOB KOPPEKIIMOHHOBOCITUTATEILHOM paOOoTHI: IIEIH U 3a/]1a4, HAallpaBJICHUH OCYIIECTBICHHS
U coziepkanus, HopM, METOJIOB ¥ TIPUEMOB OPTaHU3AINH, B3aUMOJICHCTBHS yYaCTHUKOB.

[IpuHIMT HENPEPBIBHOCTH 00ECTIEYNBACT MPOBECHNE KOPPEKIIMOHHON pab0ThHI HA BCEM MPOTSHKEHUHN 00yUYEeHNUS IIKOJIBHUKOB C Y4ETOM H3MEHEHHH B UX
JMYHOCTH.

[IpuHIMT BapraTHBHOCTH MPEIIONIATAeT CO3/JaHNEe BAPHATHUBHBIX MPOrPaMM KOPPEKIIMOHHOM PabOTHI ¢ 00YJAIOMIMMCSI C YI€TOM HX 0COOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEH M BO3MOXKHOCTEH MCUXO(PHU3MUECKOTO PA3BUTHSI.

[IpuHINT KOMITTIEKCHOCTH KOPPEKIIMOHHOTO BO3ICHCTBHS MpeAIoaracT He00X0AMMOCTh BCECTOPOHHETO H3Y4YeHUs 00yUaroNiXCsl U MPEI0CTaBICHUS
KBaJTM(PHUIIMPOBAHHON TTOMOIIH CIEIHATNCTOB PA3HOTO MPOUIIS C YIETOM UX 0COOBIX 00pa30BaTENbHBIX MOTPEOHOCTEH 1 BO3MOXKHOCTEH
NCUXO(PHU3NUECKOTO Pa3BUTHS HA OCHOBE HCIIOIB30BaHMS BCETO MHOTOO0Pa3ns METOI0B, TEXHUK M MPUEMOB KOPPEKIIMOHHOW pabOTEHI.

[TpuHIIMT eMHCTBA TICUXOJIOTO-TIEJarOTUYECKUX CPENICTB, 00ECTIeUNBAIOIINN B3aUMO/ICHCTBUE CIICITUATUCTOB TICUX0JI0TO-TIEJarOrH4ecKoro 0JI0Ka B
JeATEIIFHOCTH TI0 KOMIUIEKCHOMY PEIICHHIO 33/1a4 KOPPEKIIMOHHO-BOCTIUTATEIEHON pabOTHI.

[IpuHIIMT COTPYTHMYECTBA C CEMbEH OCHOBAH Ha MPHU3HAHWU CEMbH KaK Ba)KHOTO YUYAaCTHHKA KOPPEKIIMOHHON paOOThI, OKa3bIBAIOIIETO CYIIIECTBEHHOE
BJIMSHHUE Ha MPOIIECC Pa3BUTHS PEOCHKA M YCIICIIHOCTh €ro MHTETPaIlii B OOIIECTBO.

Koppekuuouuaﬂ paﬁoma C O6y‘{aIOH_[I/IMI/IC$[ C 3aﬂep>1<1<0171 MCUXHUYCCKOI'O pa3BUTUA OCYIICCTBIIAACTCA B XOA€ BCCI'O y‘le6HO—O6paBOBaTCJ'IBHOI‘O mponecca:

4yepes coIepKaHue U OPTaHU3AINI0 00pa30BaTEIHLHOTO Mpoliecca (MHIUBUAYaATbHBIN U MU (QepeHITMPOBAHHBIN MTOIX0/T, HECKOJIBKO CHIKEHHBIA TEMIT
00y4eHus1, CTPYKTypHasi YIPOIEHHOCTh COJIep>KaHusl, TOBTOPHOCTh B 00yYEHUH, aKTUBHOCTh M CO3HATEIHHOCTh B O0yUEHUHN);

B pPaMKaX BHEYPOYHOH JIEATEIHLHOCTH B ()OpME CTICIIHATLHO OPraHU30BAaHHBIX HHIUBUYATbHBIX M TPYITIOBBIX 3aHATHIA,

B PaMKaXx MCUXOJOTHYECKOTr0 U COLUATbHO-TIEIarOTHYECKOTO COMPOBOKICHHS 00YYaIOIIHXCS.

Ocnosnbimu Hanpaeg/ieHUAMU B KOppCKHHOHHOﬁ pa60Te SABJIAKOTCA:

KOPPEKIIMOHHAS TOMOIIb B OBJIaICHUH 0a30BBIM CO/IEp)KaHHEM O0yUYCHHS;
pa3BUTHE HIMOLMOHAIBHO-TMYHOCTHOM chepbl M KOPPEKIUS €€ Hel0OCTaTKOB;
pa3BUTHE MTO3HABATEIBHOM IEATETHLHOCTH U IIeJICHaNpaBIeHHOE ()OPMHUPOBAHUE BBICIINX MCUXUIECKUX (PYHKITUIA;



*  (opMupoBaHHe MPOU3BOJILHON PETYIISILIUN AEATEIBHOCTH U TOBEJICHMUS;

*  KOppEKLMs HapyLICHUH YCTHOU U MMCbMEHHOW peuH;

* oOecneueHne peOEHKY yclrexa B Pa3IM4HbIX BUIAX JESITEIbHOCTH C LIEIbI0 MPEAYNPEXICHUS HEraTUBHOIO OTHOLIEHHUS K yueOe, CUTyalluH IIKOJILHOTO
00y4YeHHS B I[EJIOM, TIOBBIIIEHHS] MOTHBALIMH K IIKOJILHOMY OOYYEHHIO.

3aoauu KOpPEeKYUOHHOU padomol:

*  peanu3aiys KOPPEKIIMOHHO-PA3BUBAOIIECH 00JIaCTH Yepe3 CreUabHbIC KypChl M HHAMBHYaJIbHYIO pa0OTy, 00CCIIEYMBAIONINX YIOBIETBOPEHUE OCOOBIX
00pa30BaTebHBIX TOTPEOHOCTEH 00YJIAFOIIUXCS C 3a/ICPKKOM MICUXHUECKOTO Pa3BUTHSI, TPEOIOJICHUE IICUXUYECKUX PACCTPONCTB;

* oOecrnieueHre KOPPEKITMOHHOW HAMPABICHHOCTH 001Ie00pa30BaTEIbHBIX PEAMETOB U BOCIIUTATEIBHBIX MEPOTPUATHIA, YTO MO3BOJSACT 00YUAIOIIMMCS C
3anep>1<1<01‘/’1 MCUXUYCCKOT'O pa3dBUTHUA CaAaMOCTOATCIIbHO MOBBIIITATE CBOM KOMIICHCATOPHBIC, aJalITAIIMOHHBIC BO3MOXKHOCTH B YCIIOBUAX ypO‘-IHOﬁ )51
BHEYPOYHOH JIEATEITLHOCTH;

*  OpraHM3anys M MPOBEJCHNE MEPOIIPHUIATHH, 00€CTICUNBAIOIINX pealn3aIlui0 «00XOAHBIX MyTEi» KOPPEKIIMOHHOTO BO3/ICHCTBUS HA peueBbIe POIIECCHI,
MOBBIIIAIONIMX KOHTPOJIb 32 YCTHOW M MUCBMEHHOM PEeUbIo;

*  peanu3alys MEXaHW3Ma B3aUMOJICHCTBUS B pa3pabOTKe U OCYIIECTBICHHUH;

*  KOPPEKIIMOHHBIC MEPOTIPHSITHS YUUTEIICH, CIICIIUAIUCTOB B 00JIACTH KOPPEKITMOHHOW TIEIarOTUKH, APYTHX OPraHU3allHid, CIICIUAIN3UPYIOIINXCS B
00J1aCTH CEMBbU U JIPYTUX HHCTUTYTOB OOIIECTBA;

*  IICUXOJIOTO-TIEArOTHYECKOE COMPOBOKIACHNUE CEMbH (3aKOHHBIX MPEICTABUTENICH) C 1SN0 €€ AKTUBHOTO BKIIFOUCHHS B KOPPEKIIMOHHO-PA3BUBAIOIIYIO
paboTy ¢ 00yJarOIIUMUCS; OPTaHU3AINIO TTAPTHEPCKUX OTHOIICHUN C POJUTEISIMH (3aKOHHBIMH MPEACTABUTEIISIMHU ).

2) nuig 00y4aroIUXCs € THAXKEIbIMH HAPYIIEHUSIMU peyn:

Xapaxkmepucmuka 00y4aouiuxca ¢ maxceavimu HapyuleHUIMu pevu

OOyuaromyecs ¢ TSOKEIBIMU HapyIICHUSMH PeUH - 00ydaroIuecs ¢ BEIpa)KeHHBIMU PEUEBBIMU/SI3BIKOBBIMU (KOMMYHHKATUBHBIMH) PACCTPOUCTBAMU —
NPECTaBISIOT cO00M Pa3sHOPOAHYIO TPYIILY HE TOJIBKO IO CTENICHHU BBIPAXKEHHOCTH PEUeBOro Je(eKTa, HO ¥ 110 MEXaHW3MY €T0 BO3SHUKHOBEHUS, YPOBHIO OOIIETO
Y PEYCBOTO Pa3BUTHUS, HAINYNIO/OTCYTCTBUIO COMYTCTBYIONINX HapymeHnid. OZHUM 13 BETyNUX MPU3HAKOB SBISIETCS O0JIee MO3IHEe, 0 CPAaBHEHUIO ¢ HOPMOH,
pa3BUTHE PEYH; BRIPAKEHHOE OTCTaBaHUE B ((OPMUPOBAHUU HKCIIPECCUBHOM PeUuy MPH OTHOCUTEIHHO OJarornorydyHoM NOHUMaHUN OOPAIIEHHOW peyH.
HaGmoaercst HemoctaTouHasi pedeBasi akTHBHOCTB, KOTOpasi ¢ BO3pacToM, 0e3 CIIeIMaNbHOT0 00y4eH s, pe3Ko CHIKaeTcs. Pa3BuBaromasics pedb 3Tux
00yJaromuxcs arpaMMaTH4YHa, H300MITyeT OOJIBIINM YHCIIOM Pa3HOOOPA3HBIX (POHETHYECKUX HEIOCTATKOB, MAJIOTIOHATHA OKpYy KatoimM. Hapymenus B
(GopMUpOBaHUY PEUEBOI JESITENEHOCTH 00YYaIONINXCS HETaTUBHO BIUSIOT HA BCE IICUXUYECKUE MTPOIIECCHI, MPOTEKAIOIINE B CCHCOPHOM, MHTEIJICKTYaIbHOM,
apEKTUBHOBOJIEBOH U peryiaTopHoi cpepax. OTMeyaeTcss HeIoOCTaTOYHAsI yCTOMYMBOCTh BHUMAHUS, OTPAaHUYCHHBIE BO3MOXXHOCTH €ro pacnpeaenenus. [lpu
OTHOCHTEJIBHO COXPAaHHOW CMBICTIOBOM, JIOTHYECKOH MaMATH y 00yJaroIuXcsl CHIDKECHa BepOajIbHas MaMsTh, CTPaaeT MPOAYKTHBHOCTh 3aOMUHaHus. OHH
3a0BIBAIOT CIIO’KHBIE MHCTPYKIIMH, SJIEMEHTHI M TTOCIIEIOBATEIBHOCTD 3aJaHUN. YYacTue 00YJaroIUXCsl C TSHKEITBIMU HAPYIICHUSIMHU peYr HU3Kask aKTHBHOCTD
NPUTIOMHHAHHUS MOXKET COUETATHCS C IEPUIUTAPHOCTHIO TIO3HABATENILHOM e TeNbHOCTH. CBSA3b MEXly PeYeBBIMU HAPYIICHUSIMH U APYTHUMHU CTOPOHAMHU
NICUXUYECKOTO pa3BUTHsI 00yCIOBIUBAET cnenuduyeckre 0codeHHOCTH MbIuIeHus. O6azast B 1IEJIOM MOJTHOLEHHBIMH MPENNOCHUTKaMU JUTsl OBJIAJICHUS
MBICITUTEIBHBIMU OTIEPALIUSIMH, TOCTYITHBIMH UX BO3pacTy, 00y4alOMINEeCst OTCTAIOT B Pa3BUTUH CIOBECHO-IOTMYECKOTO MBIIUICHHS, 0€3 CIIeaIbHOr0 00yYeHUs
C TPYJIOM OBJIQ/ICBAIOT aHAJIM30M M CHHTE30M, CpaBHEHHEM M 00001eHreM. O0y4aromuMcst ¢ TSHKEIBIME HapyIICHUSIME PEUH MPHUCYIIE U HEKOTOPOE OTCTaBaHUE
B Pa3BUTHU JIBUTATEIBHOM Cepsl, MPOSBIISIONICECS UI0X0W KOOPAUHAINEH JBIKCHNUH, HEYBEPEHHOCTBIO B BBITIOJIHCHUH JIO3UPOBAHHBIX JIBH)KEHHUH, CHIDKCHHEM
CKOpPOCTH | JIOBKOCTH JIBH)KEHUH, TPYIHOCTBHIO PEATH3AINHU CIIOKHBIX IBUTATEIBHBIX MPOTPaMM, TPEOYIOINX NPOCTPAHCTBEHHO-BPEMEHHOMN OpraHu3auu



JBYDKEHUH (00IIMX, MEJIKUX (KMCTEH U NalbleB pyK), apTUKYIATOPHBIX). OO0ydaromuxcs ¢ TSKeIbIMU HAPYLICHUSAMHU Pe4H OTIMYACT BIPAXKEHHAs TUCCOLUALINS
MEXY PEUEBBIM M IICUXUYECKUM pa3BUTHEM. [Icuxudeckoe pa3BUTHE STHX 00YYarOIUXCsl MPOTEKAET, KaK MPaBmIIo, Oosiee O6JaromnoryqaHo, 4eM pa3BUTHE PEUH.
JInis HUX XapaKTepHa KPUTUYHOCTh K peueBoi HerocTaTouHOCTH. [lepBruYHas cucTeMHas peueBasi HeJ0CTaTOYHOCTh TOPMO3UT (POPMHUPOBAHNE MTOTEHLIUAIBHO
COXpaHHBIX YMCTBEHHBIX CITIOCOOHOCTEH, MPENATCTBYSI HOPMaJIbHOMY (DYHKIIHOHHPOBAHUIO peyeBOro HHTEIeKTa. OQHAaKO 0 Mepe pOpMUPOBAHUS CIOBECHON
peuu U yCTpaHEHUs peueBoro JedekTa UX HHTEJUIEKTyallbHOE Pa3BUTHE MPUOIIIKaeTcs K HopMaTuBHOMY. Hanbonee Tun4HbIe U CTOMKHE NPOSBICHUS O0IIEro
HEJIOpa3BUTHUS peur HAOIIONAIOTCS MPH ajaliuy, adaszuu, JU3apTPUH, PEKe — IPU PUHOJAINY U 3aUKaHUH.

JlaHHBI KOHTUHTEHT 00YYaroIUXCsl XapaKTepU3yI0TCsl BO3POCIIEH peueBoi akTUBHOCTBIO, HATMYMEM Pa3BepHYTOH (hpa3oBoil peun ¢ 31eMeHTaMHU JIEKCHKO-
rpaMMaTH4eckoro u (oHeTnkopoHeMaTHYeCcKoro Heopa3BuTus. Ha ¢poHe cpaBHUTEIBHO pa3BepHYTON peur HaOJIr01aeTCsl HETOYHOE 3HAHKUE U yIOTpeOieHne
MHOI'MX OOMXOJIHBIX CJIOB, 3aMEHBI CJIOB IO PA3JIMYHBIM IIPU3HAKAM (KaK MO CMBICIIOBOMY, TaK U IO 3BYKOBOMY NPH3HAKaM; CMEIIECHUS 110 IPU3HAKaM BHELIHETO
CXOJICTBA, 10 (PyHKIIMOHAIILHOMY Ha3HAYeHUIO, BUI0-POJIOBEIe cMelieHus ). Habmromaercst HepocTarouHas copMUpOBaHHOCTh TPaMMaTHYECKUX (POPM: OIINOKH B
yHoTpeOIeHUH NaIeKHbIX OKOHYaHUH, CMEIIEHNEe BPEMEHHBIX M BUJIOBBIX ()OPM IJ1arosoB, OMIMOKU B COTJIACOBAaHUM U YIIpaBiIeHUU. OTIMUUTENTbHON
0COOEHHOCTBIO 00YJAIOIIUXCS SBISETCS HEJJOCTATOUHAsI COPMHUPOBAHHOCTH CIIOBOOOPA30BATENFHON AEATEIHOCTH: YAaCTO CIIOBOOOPAa30BaHUE 3aMEHSETCS
CJIOBOM3MEHEHHEM, OTMEUAIOTCs TPYJHOCTH M0I00Pa OTHOKOPEHHBIX CJIOB, BO3HUKAIOT HApyILIEHHs B BEIOOpE MPOU3BO/IAIEH OCHOBBI, IPOIYCKU U 3aMEHBI
ci10Bo0Opazyomux aphuKCoB, CTpEMIIEHHE K MEXaHUIECKOMY COSAMHEHHUIO B paMKaXx CJIOBa KOPHS U adukca. TUMUIHBIME SABISIOTCS TPYAHOCTH MEpEeHOCca
CJI0BOOOpa30BaTEIbHBIX HABBIKOB Ha HOBBIM peueBoil Matepuai. [IponsHomeHre o0yyaromuxcs xapakrepusyercs HeupdepeHIMpOBaHHBIM TPOU3HECEHUEM
3BYKOB (OCOOCHHO CJIOHBIX IO apTUKYJISIIIH, IO3IHETO OHTOT€HEe3a), HEYeTKOCThI0 Auddepernnanun ux Ha ciayx. HabmogaroTces MHOKECTBEHHBIE OIIMOKU TIPU
nepeaaye 3ByKOHAMOIHAEMOCTH CJIOB; HETOYHOE YyHOTPeOIeHHEe MHOTUX JIEKCUYECKUX 3HAUEHHUH CII0B, 3HAUCHUH Jake MPOCTHIX MPEJIOroB; TPaMMaTHUECKUX
¢dopMm ci0Ba, BCIEACTBUE YETO HAPYIIAETCS CHHTAKCHUYECKas! CBSI3b CJIOB B MIPEJIOKEHHSIX; HEYMEHHE TI0JIh30BATHCS CIIOCOOaMHu ClIoBooOpa3oBaHus. B cBOOOIHBIX
BBICKa3bIBAaHUAX MPe00IaJatoT MPOCThIE pACIPOCTPAHEHHbIE MPEITI0KEHNS, IOUYTH HE YIIOTPEOIISIOTCS CI0KHbIE CHHTaKCUYECKHe KOHCTPYKIMU. Bo ¢pa3oBoii
pedn 0OHapYKUBAIOTCS arpaMMAaTHU3MBbI, YaCTO OTCYTCTBYET IPAaBUIIbHAS CBSI3b CIIOB B MPEIOKEHUSX, BRIPAKAIOIINX BPEMEHHbIE, IPOCTPAHCTBEHHBIE U
NPUYMHHO-CIIECTBEHHbIe oTHOLIEHHs. HeoctaTounas c()opMUpOBAaHHOCTD CBSA3HOM peuy NMPOSBISAETCA B HAPYIICHUSX CMBICIOBOTO POrPaMMHUPOBAHUS U
SI3BIKOBOT'O O(hOpMIICHHS pa3BEPHYTHIX BHICKA3bIBAHUN. Y OOJIBIIMHCTBA O0YYAIOIIUXCSl OTMEYAIOTCS HEJJOCTATKH 3BYKOIPOM3HOIICHHUS 1 HAPYIICHUS
BOCIIPOU3BEICHUS 3BYKOCIOTOBOM CTPYKTYPBI CJIOB (B OCHOBHOM HE3HAKOMBIX M CIOXKHBIX 10 3BYyKOCJIOTOBOM CTPYKTYpE), UTO MPOSABISIETCS: B HATMUUHU
nepceBepaIiii 1 HeBEepHBIX aHTHIIMIIAINIA; B JOOABICHUH JIMIITHUX 3BYKOB; B COKpAIIEHUH, IEPECTAHOBKE, T0OOABICHUH CJIOTOB MIIH CIIOT000pa3yoIei r1acHOM.
OT0 cO3/1aeT 3HAYUTEIIbHBIC TPYJHOCTH B OBJIQJICHUH 3BYKOBBIM aHAJIM30M U CUHTE30M. HapyIeHus ycTHOH peun 00ydaromuxcs TsSHKEIbIMU HapyIIEHUsIMHY Peud
NPUBOJAT K BOSHUKHOBEHHUIO HAPYIICHUH MUCbMEHHOM peun (aucrpaduu 1 TUCIEKCHH), TaK KaK MMChMO U YTEHHE OCYIIECTBISIOTCS TOJIBKO Ha OCHOBE
JIOCTaTOYHO BBICOKOTO Pa3BUTHs YCTHOM peun, U HapyLIeHUs YCTHOW U MUCbMEHHOH peun SBISIOTCS Pe3yIbTaTOM BO3/IEHCTBHSI €AMHOTO 3THONATOI€HETHUECKOTO
(axTopa, SIBISIOMIETOC UX MPUUYUHON M COCTABIISIIOIIETO MTaTOIOTHIECKUI MEXaHHU3M.

Ocoovle obpazosamenvHble nompedHOCMU:
* ocobas hopma opraHU3aIUHU ATTECTAI[MH C YIETOM O0COOBIX 00pa30BaTeNbHBIX TOTPEOHOCTEN U MHAMBHUAYAIBHBIX OCOOEHHOCTEH 00yYaroINXCs;
* [puBbIYHAsA 00CTAaHOBKA B KJIacce;
*  auanTUpOBaHUE MHCTPYKIIUH C YYETHOM OCOOBIX 00pa30BaTeNbHBIX NOTPEOHOCTEH U MHANBHUIYAIBHBIX TPYAHOCTEH 00yYarOIINXCS;
*  aJanTUpOBAHHE 33JaHUS C YIETOM OCOOBIX 00pa30BaTEeNbHBIX MOTPEOHOCTEH U MHANBUAYAIBHBIX TPYTHOCTEH 00yUYaIOIUXCs;
*  Mpu HEOOXOAMMOCTH MpeaocTaBieHue quddepeHIPOBaHHON TOMOIIN CTUMYIIHUPYIOIIEH, HaPaBIsIOICH;
® YBCIIMYCHUEC BPECMCHH Ha BBITIOJIHCHUC SaHaHHﬁ;
*  BO3MOKHOCTb OpraHH3aluu KOPOTKOro nepepbiBa (10-15 MuH.) npu HapacTaHUM B TOBEACHUN peOeHKa MPOSBICHUN YTOMIICHUS, HCTOIICHNUS;
* HUCKIIIOYCHHUEC HETaTUBHBIX peaKuHﬁ CO CTOPOHBI I€garora, HEA0MyCTUMOCTb CI/ITyaIlI/If/'I, MNPUBOAAIINX K OMOIIUOHAJIIBHOMY TPaBMUPOBAHUIO pe6eHKa.



Cooepircanue KOppeKUUOHHOU padbomol:

[IpodpunakTrka cienn(UIecKUx U COMyTCTBYIOIINX OIIUOOK.

Pa3BuTHe yCTHON M MMCbMEHHON KOMMYHUKALIHU.

Pa3BuTHe criocoOHOCTH MOJIB30BAaTHCS YCTHOM M MMCBMEHHOM PEUbI0 JUIsl PELIEHHUs COOTBETCTBYIOIIMX BO3PACTY OBITOBBIX 3a/1a4.
Pa3BuTHe croCOOHOCTHU K CIOBECHOMY CAMOBBIPAYKEHHIO HAa YPOBHE, COOTBETCTBYIOIIEM BO3PACTY U Pa3BUTHIO 00YYarOLIErocs.
OOyueHue npaBuIaM KOMMYHHUKAIIMU 1 YMEHHSIM HCTIOJIb30BaTh UX B aKTYaJbHBIX /IS 00yYaIOUINXCs OBITOBBIX CUTYyaIUsIX.
Pacmmpenue u oboraiieHue onbITa KOMMYHUKAIIMK 00y4YaroLIerocs B OJMKHEM U JalIbHEM OKPY>KEHUH.

Pa3BuTHe noTpeOHOCTH M YMEHUIN aKTUBHO HUCII0JIb30BATh PEUEBHIE CPEACTBA ISl pEIICHUS KOMMYHUKATUBHBIX U TI03HABATEIbHBIX 3a/1a4.
Koppeknus HapyIeH!i NCUXUYECKOT0 U PeYeBOro Pa3BUTHS 00yUarOIIUXCS.

®opMuUpOBaHUE «UYBCTBa» SA3bIKA, YMEHUS OTJINYATh [IPABUIIbHBIE SI3IKOBBIE ()OPMBI OT HETIPABUIIbHBIX.

DopMHUPOBaHUE S3BIKOBBIX 0000IICHUH.

Pa3BuTHE HaBBIKOB CEMaHTHUECKOTO IPOTPAMMHUPOBAHUS U SI3BIKOBOIO O(OPMIICHHUS ITPEATIOKEHUH.

®opmMupoBaHNE YMEHUI IOHUMATh COJEP/KAHUE TEKCTA.

DopMHUpPOBaHNE YMEHUS BBIPAXKATh CBOU MBICIIH.

Koppexyuonnaa paboma c 00y4aronMMUCS C TSHKEIBIMU HAPYLICHUSIMU PEYU OCYILECTBIISIETCS B XOZ€ BCEro y4eOHO-00pa30BaTeIbHOrO IpoLecca:

yepes cojiepKaHue U OpraHU3aIfio 00pa30BaTeIbLHOrO Mpolecca (MHAUBUAYATbHBIN U Tud(epeHIIPOBAHHBINA MOIX0/], HECKOJIbKO CHIXKEHHBIA TEMIT
00y4YeHUsI, CTPYKTypHas YIPOIIEHHOCTh COJIEPKaHusl, TOBTOPHOCTh B O0YUEHUH, aKTHBHOCTh M CO3HATEIHHOCTh B O0yUCHUHN ),

B pPaMKaxX BHEYPOUHOH JeATeIbHOCTH B (hopMe CHEeIMATBFHO OPraHU30BaHHBIX MHIMBUYATbHBIX U TPYIIOBBIX 3aHATHH (ICUXOKOPPEKIIMOHHBIE U
JIOTONIEANYECKUE 3aHSTHSI, 3aHATHUS PUTMUKOMN ); B paMKaxX MCUXOJIOTMYECKOT0 U COIMATbHO-TIEIarOTUYECKOr0 COMTPOBOXKICHUSI 00yJarouXxcsl.

Ocnosnblmu HAnPagieHUAMU B KOPPEKIIMOHHON paboTe SIBIISIIOTCS:

KOppEKIIMOHHAs! IOMOIIb B OBJIAJICHUH 0a30BbIM COIEpKAHUEM O0YyUEHHUS;

Pa3BHUTHE YMONUOHAIBHO-TMYHOCTHOU C(hephl U KOPPEKITUS €€ HeJIOCTATKOB;

pa3BUTHE TIO3HABATENLHOM EATEIBHOCTH U LIeJIeHaNpaBiIeHHOe (POPMUPOBAHNE BBICIIUX MICUXHUUECKUX (YHKIIHIA;

(dbopMUpOBaHNE IPOU3BOIHHON PETYJIISAINN ACITCILHOCTH U TIOBEICHHUS;

KOPPEKIIUS HApYIIEHW YCTHOW U MUCbMEHHOU peun;

obecrieueHrne peOCHKY ycrexa B pa3IuyHbIX BUIAX JIEATEIbHOCTH C IEJIbI0 MPEIyIPEKICHUS HETaTUBHOT'O OTHOIIICHUS K yu¢0e, CUTYallul IIKOJILHOTO
00y4YeHHs B 1IEJIOM, MOBBIIIEHUS MOTUBAIIMU K IIKOJIBHOMY O0YYEHHUIO.

3adauu KoppeKyuoHHo padomol:

peanu3aius KOppeKINOHHO-Pa3BUBAIOIICH 001aCTH Yepe3 CreluaibHble KypCehl U MHIUBUIYAIbHYIO PaboTy, 00€CcIIeunBalOIUX yJOBIETBOPEHUE OCOOBIX
00pa30oBaTeNbHBIX MOTPEOHOCTEN 00YUAIOIIUXCS C TAKEIbIMU HAPYLICHUAMHU PEUH;

o0ecrneueHne KOppEeKIIMOHHON HaIpaBIE€HHOCTH 0011e00pa30BaTEIbHBIX MPEAMETOB U BOCIIUTATEIBHBIX MEPOIIPUATHIH, YTO O3BOJISIET O0YUYAIOLIUMCS C
TSDKEJIBIMU HAPYIIEHUSIMU PEYU CAMOCTOATEIBHO MOBBIIIATH CBOU KOMIICHCATOPHBIE, aJalTAlIMOHHBIE BO3MOXKHOCTH B YCJIIOBHUSAX YPOUHOM U BHEYPOUYHOI
JIESITENIbHOCTH;

OpraHu3alys U NpoBeIeHUEe MEPONPUATHH, 00eCTIeUNBaIOINX PEATH3ALMIO «OOXOIHBIX MMyTei» KOPPEKLIMOHHOTO BO3JCHCTBUS Ha PeUEeBBbIE MPOLIECCHI,
MOBBIIIAIOIINX KOHTPOJIb 3@ YCTHOM ¥ TMCbMEHHOM PEUbIO;



peanu3aliys MeXaHu3Ma B3auMOJICHCTBUS B pa3pabOTKe U OCYIICCTBICHHN;

KOPPEKIIMOHHBIC MEPONIPUSITHS YIUTEIICH, CIICIIHAIIMCTOB B 00JIACTH KOPPEKIIMOHHOH TEeIarOTUKH, IPYTUX OpraHU3aIui, CIIeIUaTH3UPYIONTUXCS B
00JTaCTH CEMBH | JPYTUX HHCTUTYTOB OOIIECTBA;

TICUXOJIOTO-TIEIArOTUIECKOE COMPOBOKACHUE CEMbH (3aKOHHBIX MPEJICTABUTENICH) C IICNIBI0 €€ aKTUBHOTO BKITIOYCHHS B KOPPEKITMOHHO-PA3BUBAIOIIYIO
paboTy ¢ 00yJarOIIMMHUCS;

OpTaHMU3AINI0 TAPTHEPCKUX OTHOIICHUN C POJUTEISAMH (3aKOHHBIMU MPEACTABUTEIISIMU ).

MopanucaHo yndposoit nognucbio: MYHULIMNANIbBHOE KA3EHHOE
OBLLEOBPA3OBATE/IbHOE YYPEXIAEHWE COPTABAJIbCKOIrO MYHULIUMAIBHOTO
OKPYTA PECNYB/TIMKN KAPENUA CPEAHAA OBLLEOBPA3OBATESIbHAA LLIKOJIA Ne 7
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