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IosicHUTENLHAA 3aNNCKA

[Iporpamma o marematuke it o0yyaromuxcst 5—9 kinaccoB pazpaboTaHa

Ha ocHoBe PI'OC OOO. B mporpamme mo MaTeMaTHKE YYTEHbl HUIEU U
noJioxkeHus: KoHuenuuu pa3BuTHs MaTeMaTH4deckoro oopasoanusi B Poccuiickoi
Oenepanuu. [Ipeqmerom MateMaTUKH SBISIOTCS (PyHIaMEHTaIbHBIE CTPYKTYPBI
HAIIer0 MHUpa —POCTPAHCTBEHHBbIE (POPMBI U KOJUYECTBEHHBIE OTHOIIEHUS (OT
IPOCTEMIINX, YCBAaMBAEMBIX B HEMOCPEICTBEHHOM OIIBITE, 1O JOCTATOYHO
CJIIOXKHBIX, HEOOXOAMMBIX [UJIsi Pa3BUTHUS HAYYHBIX M TPUKIAJHBIX HACH).
MaremaTuyeckue 3HaHUSA 00€CHEeUYNBAIOT MMOHUMAHUE MPUHIIMIIOB YCTPOMCTBA U
WCTIOJIb30BAaHUSA COBPEMEHHOM TEXHUKH, BOCIPUSITHE U HUHTEPIPETALUIO
COIMATBHON, SKOHOMUYECKON, TIOJUTHICCKON HH(POPMAIIUH, TAFOT BO3MOXHOCTh
BBIMIOJHATh PAcy€Thl M COCTABIATH AJITOPUTMBI, HAXOAUTh U TMPUMEHSTH
dbopMyIbI, BIIaAETh MPAKTHUYCCKUMHU MPUEMAMU T€OMETPUUECKUX H3MEPEHUN U
MMOCTPOEHUH, YNTaTh UH(HOPMAIIHIO, PEICTABICHHYIO B BUC TAOJHII, JHATPaMM
U TpadUKOB, KUTh B YCJIOBHIX HEOMPEACIEHHOCTH U MOHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUH.

[IpuopureTHbIMU LENSIMU OOYUYEHHSI MaTeMaTHKE B 5—9 Kilaccax SIBISIIOTCA:

(opMupoOBaHHE IEHTPAJbHBIX MaTEMaTHUYECKUX TMOHATUH  (YHUCIIO,
BEJIMYMHA, reoMeTpUYECKast ¢durypa, nepeMeHHas, BEPOSITHOCTb,
($yHKIHS),00€CTIeUNBAOITNX IIPEEMCTBEHHOCTD 17§ IIEPCIIEKTUBHOCTD
MaTeMaTUYECKOTro 00pa30BaHUs 00YyUaIOIIHUXCS;

HoJBEJICHIE OOYyUYarolUXCsl Ha JOCTYIIHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aUMOCBSI3M MAaTEMATUKHU U OKPYXKAIOIEr0 MUPA, IOHUMAaHUE MATEMaTHKU Kak
qacTH 00LIEH KyJIbTYphl YEIIOBEYECTBA,

pPa3BUTHE MHTEJUIEKTYAJbHBIX U TBOPUYECKHUX CIOCOOHOCTEW 00ydaroniuxcs,
MMO3HABATEJIbHOM aKTUBHOCTH, HCCIEA0BATENLCKUX YMEHUM, KPUTUYHOCTHU
MBIIIJIEHUS, UHTEPECA K U3YYEHHUIO0 MaTEMAaTUKH;

(opmupoBaHre (PYHKIIMOHATILHON MaTEMaTUYECKOM IPAMOTHOCTH: YMEHUS
pacno3HaBaTh MAaTEMATHYECKHE  aCleKTbl B PEaJbHBIX  JKMU3HEHHBIX
CUTyallusiX W NpPHU HU3YYCHHHU JPYTUX YUYEOHBIX NPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH 1 3aKOHOMEpHOCTEH, (POPMYIMPOBATh UX Ha SI3bIKE MAaTEMAaTUKU
U CO3[1aBaTb MAaTEMaTUYECKUE  MOJEIH,  I[PUMEHATH OCBOCHHBII
MaTEMaTUYECKU  anmapar JJIs pelleHus NPaKTUKO-OPUEHTUPOBAHHBIX 3a/a4,
UHTEPIPETUPOBATH U OLIEHUBATh MOJYyYEHHBIE PE3YJIbTaTHI.

OCHOBHBIE TUHUH COAEPKAHUSA IPOTPaMMBI IO MaTeEMaTuke B 5—9 kiaccax:
«Yucna wu  BblUMCHEHHS», «Anredpa» («AnreOpanyeckue BbIpAKEHUSY,
«YpaBHEHHSI U HEPABEHCTBA»), «DyHKunmn», «l'eomerpus» («I'eomeTprueckue
Gurypsl U uX CcBOMcCTBay, «VI3MepeHHEe Te€OMETPUYECKHX BEIUYUHY),
«BepodtHOCTh M cTaTUCTUKa». JlaHHBIE JMHUM PA3BUBAIOTCSA IapajlIEIbHO,
KaXK7asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJHA
OT IPyTOM, a B TECHOM KOHTAKTE U B3aUMOJCHUCTBHH.

CopepxaHue MporpaMMbl 0 MaTEMaTHKE, paclpeesIEHHOE 110 roiaM 00ydeHuUs,
CTPYKTYPUPOBAaHO  TakuM  00pa3oM, dYTOOBI KO BCEM  OCHOBHBIM,
OPUHIIMIHAIBHBIM BOIIPOCcaM oOyyaroluecs o0panaiich HEOJHOKPATHO, YTOOBI
OBJIAJICHUE MATEMaTUYECKUMH TMOHSATUSMH W HaBbIKAMU OCYLIECTBIISIIOCH
NOCJIEIOBAaTENbHO M MOCTyHaTeNbHO, C  COOJIIOZIGHHMEM  TPUHLHUIIA



MPEEMCTBEHHOCTH, a HOBBIE 3HAHWS BKJIIOYAINCh B OOIIYyI0 CHUCTEMY
MaTeMaTUYECKUX TMPEJCTABICHUN OOYYaIOmUXCs, paclmpsas W yrayomss eg,
00pa3yst IPOYHbIE MHOYKECTBEHHBIE CBSI3U.

B coorBerctBun ¢ ®I'OC OOO wmaremaTtuka SBISIETCS 00s3aTeIbHBIM
y4eOHBIM TMPEIMETOM Ha YpPOBHE OCHOBHOIo o0Omiero ooOpaszoBanus. B 5-9
KJlaccax MaTeMaTHKa TPaJWIIMOHHO H3Y4aeTcs B paMKax CICAYIOMHMX Y4eOHBIX
KYPCOB: B 5-6 kmaccax —kypca «Maremaruka», B 7-9 Kiaccax —Kypca
«Anrebpa» (BKJIOYash DJEMEHTHl CTAaTUCTUKM M TEOPUM BEPOSTHOCTEH) U
«I"'eometpus». IlporpamMmoli Mo MaTeMaTHKe BBOJUTCS CaMOCTOSATEIIbHBIN
y4eOHBIN Kypc «BeposSTHOCTh M CTAaTHCTHKAY.

OO6miee 4mMCIO YacoB IS M3YYCHHS MaTeMaTWKH Ha YPOBHE OCHOBHOTO
ob1iero oopazoBanusi 952 yvaca: B 5 knacce —170 dacoB (5 yacoB B HeJEN0), B 6
kimacce —170 4gacoB (5 4dacoB B Heaeno), B 7 kiacce —204 yaca (6 yacoB B
Henenmo), B 8 kiacce —204 yaca (6 yacoB B Heaeno), B 9 kimacce —204 ygaca (6
4acoB B HEJICIIIO)



Conep:xxanue yueoHoOro kypca «MareMaTuka
(o rogaM 0Oy4YeHUSN)

5 kaace

HarypaJjibHble 4ncjia ¥ HYJIb

Harypansnoe uucno. Pan HatypanbHbix uuncen. Yucio 0. MzoOpaxenue
HATYypaJbHBIX YUCEJ TOUKAMU HA KOOPJMHATHOM (YUCIOBON) MIPSIMOMA.

[To3unuonHas cucrema cuucieHus. Pumckas Hymepanuss Kak MpUMeEp
HETO3UI[MOHHOM CUCTEMBI CUUCIEHUA. [lecaTHuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypalbHBIX YUCEJ, CPABHEHUE HATYpPaJIbHBIX YUCEI C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEHUE HATyPATbHBIX YUCEN.

CroxeHre HaTypajabHbIX YHUCEIT, CBOMCTBO HYJIS MPH CIIOXEHUU. Brruntanue
Kak JieiicTBue, 00paTHOE CIOXKEHHUIO. Y MHOXKEHHE HATYPaIbHBIX YHCEN; CBOMCTBA
HyJIsl W €IUHUIIBI TpU yMHOXKeHUU. JledeHue Kak JelcTBUE, OOpaTHOE
YMHOKEHNIO. KOMITOHEHTHI 1eMCTBUH, CBSA3b MEX Ay HUMH. [IpoBepka pesynbraTa
apudmerndyeckoro aeiictusa. [lepemecTuTesbHOE M COYETATENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHHUS W YMHOXXCHHS, pacHpeleTUTeIbHOE CBONCTBO (3aKOH)
YMHOKEHUS.

Ucnons3oBanne OykB jis OOO3HAYEHUsT HEM3BECTHOTO KOMIIOHEHTA H
3aMuCcH CBOMCTB apu(PMETUUECKUX JIEHCTBUM.

JlenuTenn M KpaTHbIE 4YHMCla, pa3iiokeHHe Ha MHoxutenu. IIpocteie u
cocraBHble yncna. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb ¢ HaTypajJbHBIM IIOKa3aTelieM. 3aluCh YUC]Ia B BHUAE CYMMBbI
Pa3psIIHBIX CIaracMbiX.

UucnoBoe BbpIpaKEHUE. BpIYMCIEHNE 3HAYEHUN YMCIOBBIX BBIPAXEHUU;
MOPSAIOK  BBITIOJHEHUSI  JEWCTBUM. VCmoOsb30BaHME TPU  BBIYMCIICHUSX
MEPEMECTUTEILHOTO W  COYETATeJIbHOTO CBOMCTB (3aKOHOB) CIOKEHUS U
YMHOEHUSI, pacTIpeIeTUTEILHOTO CBOMCTBA YMHOXKEHUS.

Apodu

[IpencraBierne o Jpobu Kak cmoco0e 3amdch  YacTH  BEITMYHMHBI.
OObikHOBEHHBIE ApoOu. [lpaBunbHbIE W HempaBwibHbIE apoOu. CMmemaHHas
IpoOb; TpPEACTaBICHHE CMEIIAaHHOW JpoOW B BHUAEC HEMPABWIBHOW JIpoOU U
BBIJICJICHUE 11€JI0OM YacTH 4Yrciia U3 HeMpaBUIbLHON ApoOu. M3o0paxkenue apodei
TOYKaMH Ha 4YHUCIOBOM mpsiMoii. OcHOBHOe cBOMCTBO apodu. CoxpalieHue
npoOeii. [IpuBeaenue qpodu kK HOBOMY 3HaMeHaTe 0. CpaBHEHUE IPOOEil.

CrnoxeHue 1 BeIUMTaHUE Apo0eid. Y MHOXKEHUE U JieJieHne Ipo0eil; B3auMHO-
obOpatHble 1podu. HaxoxaeHue 4acTy 1ea0ro U 1EeJIoTo MO €ro YacTH.

JHlecatuunas 3amuch aApooOei. IlpeacrtaBieHue OecSITUYHOM poOU B BUIE
0ObIKHOBEHHOU. M300pakeHHe AEeCATUYHBIX JOpoOe TOUuKaMU Ha YHMCIOBOU
npsimoil. CpaBHEHUE NECATUYHBIX IPOOEH.

Apudmernyeckue JIEUCTBUA C JACCATUYHBIMU ApoOsmu. OKpyrieHue
JNECATHYHBIX APOOEH.

Pemenue TeKCTOBBIX 33124

Pemenne TekCcTOBBIX 3amad  apupMeTHYecKuM crocobom. Pemienue
Joruyeckux 3anad. Pemienne 3amad mepeOOpoM BCEX BO3MOMKHBIX BapUAHTOB.
Hcrnionp3oBanue mpy perieHuy 3a1a4 TaOIuI] U CXEM.

Pemienne 3amay, coaepKalux 3aBUCHUMOCTH, CBSI3bIBAIOIIUE BEJIWYWHBIL:
CKOpPOCTh, BpEeMs, pAacCTOsHUE; I1I€Ha, KOJWYECTBO, CTOMMOCTb. EnuHMUIIBI



U3MEpEeHHs: Macchl, 00bEMa, LIEHBI, PACCTOSHUS, BpEeMEHH, CKOpocTH. CBs3b
MEXy €IMHALAMH U3MEPEHUS KaXKI0W BEIMYUHBI.

Pelenne ocCHOBHBIX 3a71a4 Ha IpoOH.

[IpeacTaBienue NaHHBIX B BUE TaOIMI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsanele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yTOJ, JIOMaHas, MHOTOYTOJbHUK, OKPY>KHOCTb, KpYr. YTOJ.
[Ipsimoi1, OCTpBIN, TYIION Y PA3BEPHYTHIN YTJIbI.

JInnHa oTpe3ka, METPUUYECKUE €IUHULIBI IJIMHBL. [[TMHA TOMaHOM, TIEpUMETP
MHOT'OyTOJIbHUKA. I3MEpeHue U MOCTPOEHUE YTII0B C HOMOLIBIO TPAHCIIOPTHPA.

Harnsnnaele npencraBineHus o (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIbHUK, KBAAPAT; TPEYTOJIbHUK, O PABEHCTBE (QUTYD.

N3o0pakenne ¢uryp, B ToM yucie Ha kierdatod Oymare. Iloctpoenwme
KOH(UTYpaluii U3 yacter NpsAMoi, OKPYKHOCTH Ha HEJIMHOBAHHOW M KJIETYaTOU
Oymare. Mcrionb30BaHre CBOMCTB CTOPOH M YTJIOB MPSMOYTOJbHUKA, KBaapaTa.

[Inomane MpPAMOYrOJIBHMKA W MHOIOYTOJIBHUKOB, COCTaBJICHHBIX U3
OpSIMOYTOJIBHUKOB, B TOM 4ucie (uryp, n300paxEHHbIX Ha KJeTyaToil Oymare.
EauHunel n3mepeHus ionaim.

Harmnsnnsie IIPEICTABIICHHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
OpsMOYTOJIbHBIN — mapajuienenunen, Ky0, MHororpaHHuku. I3o0paxenue
IPOCTENIINX MHOTOIpaHHUKOB. Pa3BépTku KyOa u mapamnenenunena. Co3zganue
MO/ieJIeld MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, IIACTUIIMHA U JIP.).

OO0BEM TPSAMOYTOJBHOIO Mapajienenumnena, kKyoa. EAMHUIBI U3MepeHus
00BEMa.

6 kiacc

HarypaJjbHble yuciaa

Apudmernueckue IEUCTBUS ¢ MHOTO3HAYHBIMU HATypPaJbHBIMH YHWCIIAMU.
UucnoBble  BBIpKEHHUSA, TOPSJIOK  JEHCTBUIA, HCIIOJIB30BAHUE  CKOOOK.
Hcnonb30BaHWEe TIpU  BBIYMCICHUSX [EPEMECTUTENBHOIO M COYETATEIBHOIO
CBOWCTB CIIOKEHHUS U YMHOXEHHS, PACIPEACIUTEIBHOTO CBOMCTBA YMHOXKEHUS.
OkpyriieHue HaTypalbHBIX YUCET.

Jlenutenu u KpaTHbIC YKCIIA; HAUOOJBIIUN OOIIMI AEIUTENh U HANMEHBIIIEE
obmee kpaTHoOe. J[eTMMOCTh CYMMBI M POM3BEIcHUs. J{elleHne ¢ 0CTaTKOM.

JApodu

OOGbIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO APOOH, COKpalleHue ApoOei.
CpaBHeHue U ynopsigounBaHue apooOei. Pemienue 3a1ay Ha HAXOXKJICHUE YacCTH
OT LIEJIOTO W IEJIOro Mo ero 4actu. /[poOHoe 4ucio Kak pe3ysbTaT JeJeHUs.
[IpencraBienne pAecATUYHONM ApoOM B BHUAEC OOBIKHOBEHHOM JpoOu U
BO3MOXKHOCTh TIPEACTaBICHUS OOBIKHOBEHHOW JpoOuW B BHUJE JECATUYHOM.
Jlecatuunble ApoOU U MeTpUUecKas cucteMa Mep. ApudMeTudecKkue ACHCTBUS U
YHUCJIOBBIC BHIPAKEHUS ¢ OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSIMH.

OtHomienne. Jlemenue B JaHHOM OTHOIIEHWH. MacmTab, mponopius.
[IprmeHenue mponopurii Ipyu peIeHUH 3aa4.

[TonsTre mpoueHTta. Beruncienne npoueHTa OT BEJIMYUHBI U BEJIMYUHBI 110
e€ mporeHTy. BripakeHne npoIeHTOB NeCATUYHBIMU Jpo0sMu. Pemenue 3amau
Ha NPOLIEHTHI. BhIpakeHnEe OTHOLIECHUS BEJIMYUH B IPOLIEHTAX.

IMoJsi0kUTENIBHBIC M OTPULATEIbHBIE YHCJIA



[TonoxurenpHble W oTpuuaTenbHble uyncna. Llenble uncma. Moayne yucia,
reoMeTpuueckas HHTepOperanuss MoAyis uucia. M3o0paxenue uucen Ha
KOOPJAUHATHOM MPSAMOU. UHUCIIOBBIE TPOMEKYTKH.

CpaBHenne uyucen. ApudMeThyeckue ACHCTBUS C TMOJOXKUTEIBHBIMU U
OTpULIATEIBHBIMU YUCIAMU.

[IpssmMoyroJibHas cucTeEMa KOOPJAWHAT Ha MIIOCKOCTH. KoopAnHaAThl TOUKH Ha
IiockocTd, abcumcca W opauHata. [loctpoenne Touek u  duryp Ha
KOOPAUHATHOM IIJIOCKOCTH.

bykBeHHbIE¢ BbIpAaKEeHUS

[Ipumenenne OykB JAnsi 3allUCH  MAaTEeMAaTHMYECKUX  BBIPQKECHUU U
npenoxeHuii. CoiicTBa apudmernueckux aAecTBuidl. BykBeHHBIEC BBIpaKEHUS U
YUCJIOBBIE IIOJICTAHOBKU. DYKBEHHBIE PABEHCTBA, HAXO0XICHUE HEU3BECTHOIO
KOMIoHeHTa. Dopmynbl; GopMyssl MEpUMETpa M IUIOMIATU MPSIMOYTOJIbHHKA,
KBajipaTa, 00bpEMa napasuienenuneaa u Kyoa.

Pemienne TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3amay apupMeTHUYECKHUM crocoboM. PemieHue
JOTHYecKUX 3ajad. Pemenue 3a1a4 nepedopoM BceX BO3MOKHBIX BAPUAHTOB.

Pewenne 3amay, coaep)KaliMX 3aBUCUMOCTH, CBA3BIBAIOIIMX BEJIMYMHBIL:
CKOpOCTb, BpeMs, pacCTOsHMUE; LICHA, KOJINYECTBO, CTOMMOCTB;
IPOU3BOAUTENBHOCTh, BpeMs, 00bEM paboThl. EnMHUIBI M3MEpeHus: Macchl,
CTOMMOCTH; pACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBsA3b MEXAY €IUHULAMU
M3MEPEHNS KaXKI0U BETUYUHBI.

Pemienne 3amad, CBS3aHHBIX C OTHOWICHUEM, MPONOPLHOHAIBHOCTBIO
BEJIMYMH, IPOLEHTAMU; PEIICHHE OCHOBHBIX 33J1a4 Ha IPOOU U MPOLICHTHI.

OueHka u NpUKUAKA, OKPYTJICHUE PE3yJIbTaTa.

CocrapneHne OYKBEHHBIX BBIPQXKEHHI 110 YCIOBUIO 3aJa4H.

[IpencraBienne AaHHBIX C TOMOIIbIO Tabmui u auarpamm. Cronbuarbie
IarpaMMBbl: YTEHUE U MTOCTpOEHUE. UTEHHE KPYTOBBIX AUArPAMM.

Harasimnas reomerpust

Harnsiaaele mpeacraBienuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, yroJ, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacnosiokeHHe ABYX NPSAMBIX Ha IUIOCKOCTH, IapajuleiIbHbIC
psiMblE, NEPIICHIUKYJIAPHbIE NpsMble. M3MepeHue pacCTOsHUN: MEXAy ABYyMS
TOYKaMH, OT TOUYKHU O NPSIMOM; JUIMHA MapIIpyTa Ha KBaApPaTHOMN CETKE.

N3mepeHne M MOCTpOEHME YIJIOB € IMOMOLIBIO TpaHCHoOpTHpa. Buasl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIBHBIN, TYHOYTOJIbHBIM;
pPaBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTobHUK, [IPUMEPBHI
YETBIPEXYTOJBHUKOB. [IpAMOYTrONbHHMK, KBaApaT: MCIOJB30BAHUE CBOMCTB
CTOpOH, YIJIOB, nuaroHayned. WM3oOpaxeHue reoMerpuuyeckux ¢Guryp Ha
HEJIMHOBaHHOW Oymare ¢ HCIOJIb30BAaHUEM LMPKYJS, JIMHEHKU, YTOJIbHUKA,
Tpancnoptupa. [locTpoenus Ha KieTyaToit Oymare.

[lepumerp w™HOTOyrompHuka. [loHAaTHe TUIOMAAM (QUTYPBI, EIUHUIIBI
u3Mepenus miomanu. [IpubnmwkEnnoe namMepenue mwiomanu Guryp, B TOM 4ucie
Ha KBagpaTHOW ceTke. [Ipubmmk€HHOE W3MepeHue IJIUHBI OKPYXKHOCTH,
IJIOIIAH KPYTa.

CummeTpus: HeHTpallbHas, OceBas W 3epKanbHass cuMMmerpuu. [locTtpoeHune
CUMMETPUYHBIX (HUTYD.



Harnsaueie MPEJCTABIICHUS 0 MIPOCTPAHCTBEHHBIX burypax:
napajuieienunea, Ky0, mpusma, mupaMmujia, KOHYC, IMWIMHAP, map W cdepa.
N3o00paxenue IPOCTPAHCTBEHHBIX duryp. [Tpumepsbl pa3BEPTOK
MHOT'OTPaHHUKOB, HWIMHAPA U KOHyca. Co3gaHue MOJENEN MPOCTPAHCTBEHHBIX
buryp (13 6ymaru, mpoBOJIOKH, TIJIACTUINHA U JIP.).

[Tonsitue 00bEMa; enuHULIBI U3MepeHuss 00bEMa. OOBEM MPSAMOYTOJIBHOTO
napajiesnenunena, Kyoa.

Conep:xanue yue0HOro Kypca «Ajareopa»
(mo rogaM o0y4eHus)

7 kJacc

Yucia 1 BIYMCICHUS

PaunonanpHbIe yncna

JpoOu OOBIKHOBEHHBIC U ACCATUYHBIC, TIEPEXO] OT OAHOU (HOPMBI 3aMKCH
npobert k gpyroil. IloHsTHE palMOHAIBHOTO 4YKCIA, 3alUCh, CpPAaBHEHHE,
yIOPSOUYUBAHUE PAlMOHAIBHBIX 4uceld. ApudMeTrhyeckue ACHCTBUS C
palMOHAIBHBIMY YucIaMU. PellieHne 3a1a4 U3 peajibHOW MPAaKTUKKA HA 4acTH, Ha
TpoOH.

CreneHb ¢ HaTypaJbHBIM [IOKa3aTejeM: ONpeesieHue, MpeoOpa3oBaHue
BBIPAKCHUI Ha OCHOBE OIPEJICIICHHUS.

[IponieHThI, 3anUCh MPOLIEHTOB B BUJIE APOOU U APOOU B BUJE MPOIECHTOB.
Tpu OCHOBHBIE 3a/1a4M HA MIPOLICHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.

[IpumMeHeHEe TNPU3HAKOB JIEIUMOCTH, PAa3JI0KEHHE HA MHOXKUTEIU
HATYpPAJIbHBIX YHCE.

PeanbHpie  3aBuCMMOCTH, B TOM 4HCie TpsiMas W oOpaTHas
MIPONIOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPAKEHUA

IlepemeHHbIE, 4YMCIOBOE  3HAYEHUE  BBIPAKEHUS C  I[EPEMEHHOMU.
[IpencraBienrne 3aBUCUMOCTH MEXIYy BEJIMYMHAMH B BUAEC  (POPMYIIBI.
Boruncnenus o ¢gopmynam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPAKECHHM, TOXKICCTBEHHO  pPaBHbBIE
BBIpQKEHUS, TMpaBWia MpeoOpa3oBaHUs CyMM U TPOU3BEIEHUMN, MpaBuia
PACKpBITHSI CKOOOK Y TIPUBEICHHUS TTOIOOHBIX CIaraeMblIX.

CBONCTBA CTENEHU C HATYPAIBHBIM OKA3aTEIEM.

OnHouneHnsl 1 MHOTOWICHBL. CTeneHb MHOTO4YIeHa. Cl0KEeHUE, BEIYUTAHUE,
YMHOXXEHHUE MHOTOYWIECHOB. MDOpMyJibl COKpAIIEHHOTO YMHOXEHHUS: KBaJpar
CyMMBl M KBajpaT pa3HocTH. PopMmyna pa3HOCTH KBaApaToB. PazmoxeHue
MHOTOYJIEHOB HA MHOKUTEJIH.

YpaBHeHus

YpaBHeHUE, KOpEHb YpaBHEHUs, MpaBwia NpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUIIBHOCTh YPaBHEHUN.

JIuHeHOE ypaBHEHHME C OJHOW IEPEMEHHOW, YHUCIO KOPHEW JIMHEWHOrO
YpaBHEHUS, pEIICHUE JIMHEHHBIX YypaBHeHUH. (CocCTaBlieHHE YpPaBHEHUW TIO
YCJIOBHIO 33Jaun. Pemenne TeEKCTOBBIX 33/1a4 C MOMOIIBI0 YPAaBHEHUM.

JluneitHoe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpaduk. Cucrtema aByX
JIMHEMHBIX YPAaBHEHHUUM C JByMs INEPEMEHHBIMU. PelieHne cucteM ypaBHEHHM



crocoboM MoACTaHOBKH. [Ipumepbl perieHus TEKCTOBBIX 33Jad C IOMOIIBIO
CUCTEM YPaBHECHUM.

Koopaunarel u rpaduxu. @yHKIUA

Koopaunara Touku Ha mnpsMoil. YucnoBele mTpoMexyTKu. PaccTtosHue
MEXAY JBYMSI TOUKaMHU KOOPJUHATHOUN MPSMOH.

[IpsimoyronbHas cucrema koopauHat, ocu OX u Oy. AGcrucca U opAauHaTa
TOYKM Ha KOOpAMHATHOW TuiockocTu. [lpumepst TpadukoB, 3alaHHBIX
dbopmynamu. Utenue rpadukoB peanbHbIX 3aBUCUMOCTEH.

[Tonsitue Qynkiuu. ['padux Pynkmuu. CsoiictBa (ynkumii. Jluneinas
¢ynkuums, e€ rpaduk. ['paduueckoe pelieHHE TUHEHHBIX YPaBHEHUH U CHCTEM
JIMHEWHBIX YPAaBHEHUM.

8 kiacc

Yuciia 1 BbIYMCTICHUS

KBagpatHeiii kopeHb u3 uucia. lloHstne 00 WppalMOHAIBLHOM YHCIE.
JlecaTuunble OpUOIHIKEHUS UPpaLOHAIBHBIX YHCEJL. CaoiicTBa
apu(pMeTUYECKUX KBaJpaTHBIX KOPHEH M UX MPUMEHEHHE K IPeoOpa3OBaHUIO
YHUCJIOBBIX BBIPAKEHUI U BBIUNCICHUAM. JleICTBUTENBHBIC YUCIIA.

Crenenb ¢ LenpIM nokasaresnem U e€ cBorictBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0panvecKkue BbIPaKEeHUSs

KBagpaTHbIl  TpEX4WNEH; pa3OXKEHUE KBAJAPAaTHOIO TpEXUYJEHAa Ha
MHOKHUTEIIH.

Anredpanueckass apoOb. OCHOBHOE CBOMCTBO anreOpamdyeckou JIpoOwu.
CnoxeHnue, BBIYMTAHHE, YMHOXXEHHE, [ICJICHUE alreOpandeckux JpooOeH.
PanrionanbHbie BBIpAXEHUS U UX IPEOOpa30BaHUE.

YpaBHeHNs U HepaBeHCTBA

KBagpatHoe ypaBHeHue, QopMyna KOpHEH KBaJpaTHOIO YpPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHU, CBOAAIIMXCS K TIMHEHHBIM U KBAJIPATHBIM.
[Ipocreiimume qpoOHO-pallMOHAIbHBIE YPaBHEHUS.

I'padmyeckas uHTEpHpETALUs YPABHEHUM C JBYMS IEPEMEHHBIMU U CUCTEM
JINHENHBIX YPABHEHUH C IByMS IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a71a4 aaredpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO ¢ OJTHOM NEPEMEHHOM.
PaBHOCUIIBHOCTH HepaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM INEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJJTHOM NTEPEMEHHOM.

DOYyHKIUU

[lonsitue ¢ynkuun. OO6nacTb ONpeAeNieHUs W MHOXKECTBO 3HAUCHHI
¢ynkuuu. CiocoObl 3a1anus PyHKIUH.

I'padpux pynxnuu. Urtenune cBoicTB ¢yHKuMU 1o €€ rpaduky. Ilpumeps
rpaukoB GYyHKIUH, OTPAKAIOIMIUX PEATbHBIE MTPOLIECCHI.

OYHKIMY, OINHUCHIBAIOIINE TMPSAMYI0 U OOpaTHYI MPONOpPLHUOHAIbHBIC
3aBHCHMOCTH, HX rpapukn. Oy Yy = X, Yy = X, y = X, y = [].
['paduaeckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHI.

9 KJjacc
Yucjaa v BLIYUCJICHUSA
JlecTBUTEIbHBIC YHCTIA



PanmonaneHbie ymncia, uppaoHaIbHble YiCia, KOHEYHbIE U OECKOHEUYHbIE
JecATUYHBIC ApoOn. MHOXKECTBO NEWCTBUTENBHBIX YHCEN, JICHCTBUTEIHHBIC
yycia Kak OECKOHEUYHble JecATUYHble ApoOu. B3auMHO oJHO3HAYHOE
COOTBETCTBHE MEKIY MHOKECTBOM JICMCTBUTENIBHBIX YHCEI M KOOPAUHATHOU
MIPSIMOMU.

CpaBHeHHME JIEMCTBUTENbHBIX 4HCEN, apu(MEeTUYECKHe JEUCTBUS C
NENCTBUTEIBHBIMU YUCIAMU.

N3mepenus, npubIUKEHUs, OI[EHKH

Pa3mepsl OOBEKTOB OKpYXKAIOIIETO MHpPA, JIUTEIBHOCTh IPOIECCOB B
OKPY’KAIOIEM MUPE.

[TpubnnkEHHOE 3HaYEHUE BEJIMYMHBL, TOYHOCTh NpUOIKeHnua. OKpyrieHue
yucen. [Ipuknaka v OeHKa pe3yabTaToOB BBIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

YpaBHEHHS C OTHOU MEPEMEHHOU

JInneniHOe ypaBHEHME. Pemenne ypaBHEHHM, CBOISIIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHM, CBOASIIMXCS K KBaJIPATHBIM.
bukBanpatHoe ypaBHeHue. [IpuMepbl pelieHns] ypaBHEHUM TPETbEU U YETBEPTOU
CTEIIEHEH PAa3JI0’)KEHUEM Ha MHOXKHUTEIIHN.

Petienue qpoOHO-panimoHaIbHBIX YPaBHEHU.

Pemennie TeKCTOBBIX 3a/1a4 alre0pandeckuM METOOM.

CucreMsl ypaBHEHUU

VYpaBHeHuEe ¢ AByMs MEpEMEHHBIMU U ero rpaduk. Pemienue cuctem aByX
JUHEVHBIX YpPaBHEHUM C JByMs IIEPEMEHHBIMH. PelleHne Ccucrem IByX
YpPaBHEHMH, OJHO U3 KOTOPBIX JIMHEMHOE, a Jpyroe — BTOPOWU CTEIECHHU.
['padrueckas uaTEpNIpETAllN CUCTEMBl YPABHEHHM C IBYMS TEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CrIoCOOOM.

HepaBencTBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemenne nuHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOM. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOW ImepemeHHoW. KBaapaTHele HepaBEeHCTBaA.
I'paduueckass uHTEpHpeTalMisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS
IIEPEMEHHBIMM.

DOyHKUUHA

KBagpatuunas Qynkius, e€ rpadux u cBoiictsa. [lapabomna, KOOpauHATHI
BEPIIMHBI TapadO0JIbl, 0Cb CAMMETPHUH MAPAOOJIBI.

Ipadukn dynxumit: y = kx, y = kx + b,y = kix,y = X,y =V, y = |x]
U UX CBOKMCTBA.

Yuci0BbIE MOCTIEI0BATEIBLHOCTH

Onpenenenue 17} Coco0bl 3alaHus YHUCJIIOBBIX
mocjJeaoBaTeabHOCTEN

[ToHATHE YKCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHUE MOCIEAOBATEIBHOCTU
peKyppeHTHOU dhopmyIoi u popmysoit N-ro yieHa.

ApudmeTndeckas U reoMeTpUUecKasi IPOTrpeccuu

Apudmernueckas U reomeTpudeckas mporpeccuur. @opmyibsl N-ro 4jieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBIX N YJICHOB.

N3o00pakeHre 4ieHOB apu(METUYECKOW M TEeOMETPUUYECKOW MPOrpPeCcCHid
TOYKaMH Ha KOOPJAWHATHOW MJIOCKOCTU. JIMHEHMHBIN U 3KCIOHCHIIUAIBHBIN POCT.
CI10HBIE TPOLICHTHI.



Conep:xxanue yuedonoro kypca «I'eomerpus»

7 KJ1ace

HavaneHble moHsTHsA reomeTpun. Touka, mpsmas, OTPE30K, Jyd. YTOI.
Buns! yrimoB. BeprukanbHble U CMexHbIE yIUIbl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpuMepsl CHMMETPUU B OKPYIKAOIIEM MUpE.

OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIS U TUHEHKH.

TpeyronpHuk.  BeicoTra, MeauaHa, Ouccekrpuca, HMX  CBOWCTBA.
PaBHOOenpeHHBI W PaBHOCTOPOHHMI  TpeyroiapHukH.  HepaBeHCTBO
TPEYTOJIbHHKA.

CBoiicTBa W TNpU3HAKKM PABHOOEIPEHHOrO TpeyrojbHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CpoiicTBA W MpU3HAKM MapauieapHBIX npsMbix. Cymma  yrios
TPEYroJIbHUKa. BHEHUE yIiibl TPEYrOJIbHUKA.

[IpssmMoyrosibHbIN  TpeyroiabHUK. CBONCTBO MEIMAaHbl MPSAMOYTOJIBHOIO
TPEYrojabHUKa, IPOBEAEHHOW K  TunoreHyse. [IpusHaku  paseHcTBa
OPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTrOJIBHBIN TPEyTroabHUK ¢ yraom B 3001 .

HepaBeHncTtBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOH, TeopeMa 0 OoJiblieM yriie U OOJbIIEeH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuueckoe MecTo TOYeK. buccekTpuca yrma H  CEpEeaUHHBIN
IIEPIICHIUKYJISP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb M KpyI, XOpJla H JHAMETP, HUX CBOMCTBA. B3aumHoe
PacmoJIOKEHUE OKPYKHOCTH U NpsiMoi. KacaTenbHas U ceKyias K OKpY>KHOCTH.
OKpyXHOCTb, BIMCaHHAas B Yyroi. BnucaHHas W omnMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 kiace

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBomcTBa. YacTHble
Cllydau TapajijieiorpaMMoB (TMPSAMOYTOIBHUK, pOMO, KBaapar), UX MPU3HAKUA U
cBoiicTBa. Tpamemnusi, paBHOOOKas Tpamenus, €€ CBOWCTBA H TMPU3HAKH.
[IpssmoyrosibHast Tpanenus.

[lenTpasbHAsi CHMMETpPHSI.

Teopema dasieca u Teopema O NPONOPLUOHAIBHBIX OTpe3kax. Cpennue
JIUHUU TPEYTOJIbHUKA U TPaICIUH.

[Tonobue TtpeyrosbHUKOB, Kod3(duiueHt noaodus. I[IpusHaku nomoOus
TPEYroJabHUKOB. [IpuMeHeHune nogo0us npy penieHuy MpakTHYECKUX 3a1a4.

CroiicTBa miomaneii reomerpudeckux ¢uryp. @opMmymasl A IUIOHMIATU
TPEYroJIbHUKA, TapajiesiorpaMma, pomOa u Tpaneruu. OTHOIICHHWE TUIOIaaeH
MO00HBIX (HUTYP.

Brruucnenue miomaaei TpeyroJibHUKOB 1 MHOTOYTOJIbBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue teopembr I[ludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.



CuHYyC, KOCHHYC, TAHF€HC OCTPOrO yIJIa IPSIMOYI'OJBHOTO TPEyrOJbHUKA.
Tpuronomerpuueckue Qynkuuu yriaos B 301,450 u 6001 .

BnucanHble M LIEHTpalIbHbIE YIJIbl, YIOJ MEXAY KacaTelbHOM M XOpIOW.
Yriel  MexXay XOpJaMM M CeKyUIMMHU. BrmcaHHbBIE M ONMCaHHBIC
4eThIPEXYTOJbHUKNA. B3aumHOe pacnosoxeHue aByX OKpykHocTed. Kacanue
okpyxHocTell. O01ue KacareabHbIe K ABYM OKPYKHOCTSIM.

9 kJacc

Cunyc, kocunyc, TaHrenc yrimoB or O mo 180. OcHoBHOe
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenne TtpeyronapHukoB. Teopema KOCHHYCOB M TEOpPEMa CHHYCOB.
Pemenne mnpakTHyecKMX 3a7ad C MCIHOJIb30BAHUEM TEOPEMbI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa 0 MNpPOU3BENEHUH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJpaTe KacaTEIbHOM.

Bektop, imMHa (MOAydb) BEKTOpa, COHAIIPaBJICHHBIE  BEKTOPBHI,
IPOTHBOIIOJIOKHO  HANPABJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEPALMM HaJ BEKTOpamu. PasiokeHue BEKTOpa IO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopanHatel BekTopa. CkajasipHOE NMPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE 11 HAXOXKACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA INIOCKOCTH. Y PABHEHHUSI MIPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, IEPECEUCHHE OKPYKHOCTEN U MpsIMbIX. METOA KOOPJIUHAT U €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKHU. JlmuHa OKpykHOCTH. ['pagycHas wu
paguaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyHocrteu. [lmomanes kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUsI TJIOCKOCTH W BHYTPEHHHE CUMMETpUU (uryp (3J€MEeHTapHbIE
npeactasienus). [lapannensHeiii nepenoc. [loBopor.

Conep:kaHue yue0HOro Kypca «BeposiTHOCTh M CTATHCTHKAY

7 kJacc

[IpeacraBnenue JaHHBIX B BUJE TAOJIHII, 1UarpamMm, rpaukoB. 3anoIHEHHE
TaOJMIl, YTEHHE W TOCTPOCHHUE AuarpaMM (CTOJNOMKOBBIX (CTONOYATHIX) U
KpyroBeix). Utenue rpadukoB peanbHbIX IpoiieccoB. M3Baeuenne nHbopManuu
W3 IMarpaMm M TabJIUIl, UCTI0JIb30BAHUE U UHTEPIPETAIUS JaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpellHee apu(PMETHUYEeCcKOoe, MeIuaHa, pa3max,
HauOoJIbIlIeE M HAaWMEHbIIIEEe 3HAYCHHUsT HaOOpa YMCIOBBIX AaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYUBOCTH.

Crny4yaliHbI SKCIIEpUMEHT (ONBIT) U ciay4daiiHoe coObiTHEe. BeposiTHOCTHh U
gacToTta. PoJIb MaJOBEpOATHBIX W TIPAKTUYECKH JIOCTOBEPHBIX COOBITHIA B
MpUpoJie U B o01iecTBe. MOHETa U UrpalibHast KOCTh B TEOPUH BEPOSATHOCTEH.

I'pad, BepmmHa, pedbpo. Crenens BepmmHbl. Ywncio pédep u cymMmapHas
crenenb BepmuH. [IpencraBnenue o cBsizHoctu rpada. lemu u nukiel. [lytu B
rpadax. O6xox rpada (itnepoB myTh). Pemenue 3amad ¢ moMonipio rpados.

8 kiace



MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOAMHOXecTBo. Omnepauuu Hax
MHOXECTBaMU: oObenuHeHue, mnepeceuenne. CBoiicTBa omeparuii  Han
MHOXXECTBAMHU:  IEPEMECTUTENIbHOE, COuYeTaTeJIbHOE,  paclpeAeIuTeIbHOe,
BKJIIIOUeHUs. lcrnosp3oBaHue rpaduuyeckoro MpeaCTaBICHUSI MHOXECTB IS
OIMCaHMS PEATbHBIX MPOIIECCOB U SABICHUMN, IIPU PEIICHUH 3a/1a4.

W3mepeHue pacceuBaHusl JaHHBIX. Jlucmepcust U cTaHAapTHOE OTKIOHEHUE
YHCIOBBIX HaOOpoB. JlnarpaMma paccenBaHusl.

DneMeHTapHble COOBITHS ciydaiiHoro omnbita. Cioy4aiiHble COOBITHSL.
BepositHoct  coObiTuii. OmBITBI ¢ PaBHOBO3MOXXHBIMH ~ 3JIEMEHTAPHBIMU
coObrTusaMU. CryyaitHbii BEIOOD. CBSI3b MEXKIYy MAJIOBEPOSTHBIMU U IPAKTHUECKU
JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/IE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JAEpEBBEB: €IMHCTBEHHOCTh IIyTH, CYIIECTBOBAHHUE
BUCSAYEH BEPIIMHBI, CBA3b MEXIY YUCIOM BepIIMH U uucioMm péodep. IlpaBuio
YMHOXEHHS. Pemnienne 3a1a4d ¢ momoiiesto rpados.

[IpotuBononoxueie coObiTusd. Juarpamma Oiiniepa. OObeAUHEHUE W
nepecedenne coObITHil. HecoBmecTHble coObiTusA. Dopmyrna  CIOKEHUSA
BEpOATHOCTEN. YcloBHas BeposATHOCTh. [IpaBuino ymHoxeHus. HezaBucumsie
coObIThs. PemieHue 3amay Ha HaxOXJAEHHE BEPOSTHOCTEH C MOMOILIBIO JepeBa
CJIy4aiiHOTO 3KCIIEPUMEHTA, Tuarpamm Diepa.

9 kmace

[IpeacraBinenre JAaHHBIX B BUAE TaONMI, JaMarpamMm, TIpaduKoB,
MHTEpHpEeTalns J1aHHbIX. UTeHre U NOCTpOoeHKE Ta0IuL, AUarpamMmm, rpaduKkoB 1Mo
pEaIbHBIM JTaHHBIM.

[TepectanoBku u pakropuan. Coueranus U YUCiIO coueTaHUu. TpeyroabHUK
[Tackains. Pemienue 3aiad ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposiTHOCTb. CilydailHbI BBIOOp TOYKM W3 (PUTYpBI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPY>KHOCTH.

UcnbiTanne. Ycnex m Heynaya. Cepusi UCHOBITAHWN JO NEPBOTO ycCIexa.
Cepuss ucnbiTanuii bepuynnu. BeposTHOCTH cOOBITUN B CEpUM HCTBITAHUN
bepnymm.

CnyvailHasg BeJlMYMHA W paclpeleneHue BepositHoctel. [Ipumepsbl
MaTeMaTU4eCKOro OXKMAAHUSA KaK TEOPETHUYECKOIO CPEIHEr0  3HA4YeHUs
BEJIIMYMHBI. MaremaTnueckoe OXHJIaHUE U JIUCHEPCUS CIIyYaWHOW BEJIIMYMHBI
«YHCIIO YCIIEXOB B CEPUU HUCIIBITAHUN bepHyIm».

[TonsiTue o 3akoHe OoNbIIMX yKcell. M3MepeHne BeposITHOCTEN ¢ MOMOIIbIO
yacToT. Posb 1 3HaUeHKe 3aKOHa OOJBIIMX YUCEN B MPUPOJIE U OOIIECTBE.

IlnannpyemMble pe3y/ibTaThl OCBOCHUSI Y4eOHOI0 MpeaMeTa
«MaTeMaTuKa»

JINYHOCTHBIE pe3yJabTaThl



JIMYHOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTrpPaMMbl Y4eOHOTO IMpeaMera
«MaremaTHnka» XapakTepu3yrTCs:

[TaTpruoTHdyeckoe BOCIIUTAHUE:

IOPOSIBIECHUEM HWHTEpeca K MPOLUIOMY H HACTOSIIEMY PpPOCCHUCKOMN
MaTeMaTHUKH, LEHHOCTHBIM OTHOLICHHEM K JIOCTHKEHHSIM POCCHMCKUX
MaTeMaTUKOB U POCCUHCKOM MAaTEMaTUYECKOU IMIKOJIBI, K MCIOJIb30BAaHUIO 3THX
JOCTHXKEHUM B IPYTUX HAyKaX W MPUKIAAHBIX cepax.

I'paxpgaHcKkOoe U IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SI3aHHOCTEHN IpaKJaHUHA U pealn3aliu ero
npaB, MPEICTaBICHUEM O MAaTEMaTHUYECKUX OCHOBaX (YHKIIMOHUPOBAHUSA
Pa3INYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPpakKIaHCKOTO 00IIecTBa (BBIOOPHI,
OMPOCHI U MP.); TOTOBHOCTBIO K O0CYKICHUIO ITUUECKUX MPOOJIEM, CBA3AHHBIX C
MPAaKTUYECKHUM MPUMEHEHUEM JIOCTHKEHUN HAYKH, OCO3HAaHHUEM BaXHOCTHU
MOPAJIBHO-3TUYECKUX MPUHLHUIIOB B J€ATEILHOCTH YUEHOTO.

TpynoBoe BoCIUTaHUE:

YCTAHOBKOM Ha AaKTUBHOE Yy4YaCTHE€ B pELICHUU IPAKTUYECKHUX 3a]ad
MaTEMaTUYECKOM HaIIPaBJIECHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEMaTUYECKOIO
oOpa3oBaHMs HA MPOTSHKEHUM BCEH JKU3HM ISl YCHEHIHOM Npo¢ecCHOHAIbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOJUMBIX YMEHHH; OCO3HAHHBIM BHIOOpOM U
OCTPOEHUEM MHIUBUAYATbHONU TPACKTOPUU OO0pa30BaHUS U KUZHEHHBIX IIJIAHOB
C Y4ETOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN.

DCTETUYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K HOMOIMOHAIIBHOMY H  3CTETHYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEUICHUH, pacCyXICHHI; YMEHHIO BHJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTHU B UCKYCCTBE.

[{leHHOCTH HAY4YHOTO MO3HAHUA:

OpUEHTalMel B JCATENbHOCTH HAa COBPEMEHHYIO) CHUCTEMY Hay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI YEJIOBEKA, IPUPObI U
oOuiecTBa, MOHMMAHUEM MaTEMaTHYECKOM HayKh Kak c@epbl YeloBeYeCKOn
NEATEIBHOCTH, JTAINOB €€ Pa3BUTHS U 3HAYUMOCTHU JUISl PA3BUTHS LIMBUIM3ALNN;
OBJIAJICHUEM SI3BIKOM MAaTEMaTUKH U MaT€MAaTHYECKOW KyJIbTYpPOW KaK CPeICTBOM
NO3HAaHUS MUpPA; OBJAJECHUEM NPOCTEHIIMMU HABBIKAMHU HCCIEN0BATEIbCKON
NEATENBHOCTH.

dusznyeckoe BOCHNUTaHUE, GPOPMUPOBAHUE KYJIbTYphl 310POBbHS U
AMOUMOHAJBHOTO 0JIATONONYYHUS:

TOTOBHOCTBIO TMPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPECax CBOETO
3l0pOBbs, BEACHHUS 340POBOro oOpa3a KU3HU (300pOBOE  MHUTAaHHE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHUH M OTAbIXa, peryispHas (Qundeckas
aKTUBHOCTbH); C(HOPMUPOBAHHOCTHIO HaBbIKa pPeQIIEKCHUU, MPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4yeaoBeKa.

DKOJOTUYECKOE BOCIIUTAHUE:

OpUEHTalEl Ha NPUMEHEHUE MAaTEMAaTUUECKUX 3HAHUM JJI pelIeHus 3a1a4
B 00JacTH COXPAaHHOCTH OKpY’KaloIleHd Cpeabl, MIAHUPOBAHMS IOCTYNKOB U
OLICHKM WX BO3MOXHBIX IOCIJIEICTBUNA ISl OKPYXAIOLIEH Cpelabl; OCO3HAHUEM
rJ100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U IMyTel UX peleHusl.

JInuHOCTHBIE pe3yabTaThl, obecrneyunBamIue aJanTanulo
oOyudaromierocss K H3MEHSIOIWMUMCS  YCIOBUSIM  COIHaJIbHOU U
IPUPOAHOU Cpeabl:



TOTOBHOCTBIO K JEHCTBHUSIM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO AESITeIbHOCTb, B TOM
YHuclIe YMEHUE YUYUThCS y JAPYruxX IoJei, mnpuoOperaTb B COBMECTHOIA
JesITeIbHOCTH HOBBIE 3HAHMUS, HABBIKM M KOMIIETCHIIUHU U3 OTBITA IPYTHUX;

HEOOXOIUMOCTBI0O B (POPMHUPOBAHUM HOBBIX 3HaHUM, B TOM YHCIE
GopMynupoBaTh WAEH, MOHATHSA, TUIOTE3bl 00 OOBEKTaX U SBJICHUSAX, B TOM
Yucle paHee HE M3BECTHBIX, OCO3HABaTh JE(UIMTHI COOCTBEHHBIX 3HAHUHN U
KOMITIETEHTHOCTEH, IIIAHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CHUTYAIMIO, BOCIPHUHUMATh
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOUIUII KOHTPMEpP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEIICHUs U JAEeUCTBUA, (HOPMYIHMPOBATh M OLIEHWBATH PUCKH U
MOCIIEACTBUS, POPMHUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJbTaThl

1) VYHuBepcanpHble  mO3HABaTeIbHbIe  JICHCTBUA  00ECIIEUMBAIOT
dbopmupoBaHre 0a30BbIX KOTHUTHMBHBIX TMPOIECCOB OOydaronmxcsi (OCBOEHUE
METOJOB  TIO3HAHUS  OKPYXKAIOLIEro  MHUpPA; [PUMEHEHUE  JIOTHYECKHX,
UCCIIEIOBATEIbCKUX ONEpalluid, YMEHUN paboTaTh ¢ HHPOpMAIUEH).

ba3oBeie mornueckue NE€WCTBUS:

"BBIABJIATh U XapaKT€pU30BaTh CYIIECTBEHHbIC MPU3HAKU MATEMATUYECKUX
OOBEKTOB, TOHSTHM, OTHOIICHUH MEXIy TMOHATHAMHU; (POPMYIHPOBATH
onpeaeaeHus MOHSTUH; yCTaHaBJINBATh CYILIECTBEHHBIN MIPU3HAK
KJacCU(PUKaUMK, OCHOBaHHWS i1l OOOOIIEHHST M CpaBHEHUS, KpUTEpUU
MIPOBOJIMMOTI0 aHAJIN3a;

"BOCHPUHUMATh, (OPMYJIHPOBATH M  NPeoOpa3OBBIBATH  CYXKICHHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHBIE;

" BBISIBJISATh MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEUNS
B (hakTax, JAaHHBIX, HAOMIOJCHUSX M YTBEPXKIEHUSX; Mpeajaratb KpUTEpHUH Jis
BBISIBJICHHS 3aKOHOMEPHOCTENU U IPOTUBOPEYNI;

"IeNlaTh BBIBOABI C HCIIOJB30BAHHUEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M
VHIYKTUBHBIX YMO3AKIOUEHUN, YMO3AKIIOUECHUHN 10 AaHAJIOTUH;

"pa30buparh J0Ka3aTEIHCTBA MATEMATHUECKUX YTBEPKACHHUMN (MPSAMbBIC U OT
OPOTUBHOIO), MPOBOAUTH CAMOCTOATEIBHO  HECJIOXHBIE JOKAa3aTelbCTBA
MaTeMaTU4YeCKuX (HakToB, BHICTpAUBaTh apryMEHTAIUIO, IPUBOIUTEH MIPUMEPHI U
KOHTPIpPHUMEPBI; 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

"BBIOMpPATH CHOCOO penieHus y4eOHOW 3aJauu (CpaBHUBATH HECKOJBKO
BApUAHTOB  pEILIEHUs, BbIOMpAaTh HauOoyee MNOAXOAAMMK ¢ y4€ToM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

ba3zoBbie ucciaenoBaTenbCKue NEUCTBUS:

"CII0JI30BATh BOIPOCHI KaK HMCCIEIOBATEIbCKUA HWHCTPYMEHT IMO3HAHUS,
dbopMynMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpPEUHE,  MpoOsIeMy,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaTh HCKOMOE M JaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

"[IPOBOJUTH II0 CAMOCTOSTEIBHO COCTaBJIIEHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE HCCIEAOBAHNE IO YCTAaHOBIIEHUIO OCOOEHHOCTEN
MaTeMaTU4eCKOro 00bEeKTa, 3aBUCUMOCTEN 00bEKTOB MEX Ty COO0ii;



" CaMOCTOSITENIbHO (OPMYIMPOBAaTh OOOOIICHHS U BBIBOABI MO Pe3yibTaTaM
MPOBEAEHHOIO  HAOJIOJEHUS, HWCCIEAOBAHMS, OLEHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IIIECHMIA;

"[IPOTHO3UPOBATh BO3MOXHOE Pa3BUTUE IPOIIECCa, A TAKKE BBIJABUTATH
MPEINOI0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

PaGora c undpopmanuei:

"BBISIBJIATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOpPMAILMH, JaHHBIX,
HEOOXOUMBIX JIJIsl PEIICHHMS 3a]1a4H;

"BBIOMpATh, AHAIU3UPOBATH, CUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHHS;

"BpIOUpaTh (opMy TpeacTaBieHUs WHGOPMALUU U HUIUTIOCTPUPOBATH
pemaeMble  3aJadyd  CXeMaMHM, JAWarpaMMaMH, WHOM Trpapukol u  Ux
KOMOMHAIIUSIMU;

"OIICHUBATh HAIEKHOCTh HMHQOPMAIMH TIO0 KPHUTEPHUSIM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

2) VYHuBepcaJbHbIE KOMMYHMKATHBHBIE JI€HCTBUS  00€CHEUMBAIOT
c(OPMHUPOBAHHOCTH COLIUATILHBIX HABBIKOB 00yYarOIUXCS.

OOmeHnue:

" BOCHPUHUMATh U (POPMYJINPOBATh CYK/I€HUSI B COOTBETCTBUU C YCIOBUSMHU
U LeJIsMU OOLIEHMS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOJy PEILEHUs 3a/1ayH,
KOMMEHTHPOBATH MOJIyYEHHBIA PE3YIIbTAT;

"B X0JI€ 00CYXIEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYK/1a€MOM TEMBI,
npoOJeMBbl, pEIIaeMOl 3a/layd, BBICKA3bIBaTh WJEH, HAIICJICHHbIE HA IOUCK
pELIeHUs; COMOCTABIIATh CBOM CYXACHHUS C CYXICHUSIMH JPYTUX Y4YaCTHUKOB
auanora, oOHapyKMBaTh Pa3jIMUME U CXOACTBO IMO3ULIMNA; B KOPPEKTHOU (popme
(opMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAKEHUS;

"[IPECTaBIATh PE3YJIbTAThl PELICHUS 3a]]a4, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa; CAMOCTOSITENIbHO BBIOMpaTh (opMar BBICTYIUIEHHS € Y4YETOM 3ajad
HpEe3eHTalM1 U 0COOEHHOCTEH ay TUTOPHH.

CoTpyIHUYECTBO:

"[JOHMMATh U HUCIOJIb30BATh MIPEUMYIIECTBA KOMAHIHOW U MHIMBUYaIbHON
paboThl TpU pELIEHUH YYEeOHBIX MaTeMaTUYEeCKUX 3a]ad; MPUHUMATh LEib
COBMECTHOM JEsTEeNIbHOCTH, IJIAHUPOBAaTh OPraHU3alMI0 COBMECTHON paboThI,
pacnpenensaTb BUIBI pabOT, TOTOBAPUBATHCS, OOCYKIATh MPOLECC U PE3YNbTAT
paboThI; 00001IaTh MHEHHUSI HECKOJIBKUX JIIOJICH;

"y4yacTBOBATh B TPYNNOBBIX QopMax padboTel (00CyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYpMbI M Jp.); BBIIOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JEHUCTBUS C APYTMMH YJI€HAMU KOMAaHbI, OIIEHUBATH
KaueCTBO CBOETO BKJIaJla B OOIIMIA MPOIYKT MO KPUTEPUIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICUCTBHUS.

3)  VYHuBepcaibHbIE ~ peryJsiTHBHbIE  JCHCTBHS  OOECIIEUMBAIOT
(opMuUpOBaHKE CMBICIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JTMUHOCTH.

Camoopranu3anus:

" CaMOCTOSITENIbHO COCTAaBJISITh IJIAaH, allTOPUTM pEIIeHUs 3a1auu (WM €ro
94acTh), BBIOMpATh CMOCOO pemieHus ¢ Y4ETOM UMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTHPOBATh BapUaHTHI
penieHuii ¢ yaéTom HOBOM MH(MOpMauu.



CaMOKOHTpOJIb:

"BIaJeTh CIIOCOOAMHM  CaMONpPOBEPKH, CAMOKOHTPOJS Ipolecca U
pe3yJbTaTa pelieHrs MaTeMaTHIecKoi 3a1auu;

"TIpeABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh MpPHU PpELICHUU
3a]]a4ui, BHOCUTh KOPPEKTUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB,
HalIEHHBIX OIIMOOK, BBHISIBICHHBIX TPYIHOCTEH;

"OLIEHUBATh COOTBETCTBHUE PE3yJIbTaTa JAEATEIbHOCTH MOCTABICHHOMN LENU U
yCIOBUAM, OOBSCHATH MPUYUHBI JOCTIDKEHHSI WM HEJOCTH)KCHHUS IIEIH,
HaXOJIUTh OIINOKY, AaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IIpeamerHbie  pe3yabTarbl  padoyeil  y4eOHOM MNpPOrpaMMsbl 110
MaTeMaTHKe

[IpenmeTrHbie pe3yabTaThl OCBOCHHs paboueil ydeOHOW MporpaMMbl MO
MaTeMaTUKE IpeJCTaBlIeHbl MO rojgaM oOydeHHs B CIEAYIOIIHX pas3jenax
porpaMmbl B paMKax OTHENbHBIX KypcoB: B 5—6 Kiaccax — Kypca
«Marematuka», B 7—9 Kimaccax — KypcoB «Auredpay, «l'eomeTpus»,
«BeposATHOCTb U CTATUCTUKA.

Pa3BuTHe JIOrn4ecKkux MpeaCTaBICHUN U HABBIKOB JIOTUYECKOIO MBIIUICHUS
OCYIIECTBIISIETCS Ha MPOTSHKEHUU BCEX JIET OOyyeHUss B OCHOBHOM IIKOJE B
paMKax BCEX Ha3BaHHBIX KypcoB. IIpenmonaraercs, 4To BBITYCKHUK OCHOBHOWU
IIKOJBbl CMOXKET CTPOUTH BBICKA3bIBAHWS W OTPUL@AHUS BBICKA3bIBAHU,
pacro3HaBaThb HMCTUHHBIE M JIOXKHBIE BBICKA3bIBAHMS, NPUBOAUTH IIPUMEPHI H
KOHTPIIPUMEPHI, OBJIAACET MOHATUSAMM: OIPEIEICHUE, aKCuoMa, Teopema,
J0KA3aTeJIbCTBO — M HAYUYUTCA MCIOJb30BATh UX MPU BBHINOIHEHUU y4E€OHBIX U
BHEYUYEOHBIX 3a/1a4.

Y4yeOHoro kypca «Maremaruka (1o rogam o0y4eHus)

OcBoenne yueOHOro Kypca «MaTematnka» B 5—6 KjlaccaX OCHOBHOM IIIKOJIBI
JIOJDKHO 00€eCIeurBaTh JOCTUKEHUE CIEAYIOMINX MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yNbTATOB:

5 kaacc

Yucaa v BIYMCICHUA

» [lonumMaTh ¥ TPaBUIBHO YyMNOTPEOJNATH TEPMUHBI, CBS3aHHBIE C
HATypaJbHBIMH YHUCIIaMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU.

» CpaBHHMBaTh M YIOPSJAOYMBATH HaTypajbHbIE 4YHCIA, CpPaBHUBATh B
MIPOCTEUIITNX CITydasix OOBIKHOBEHHBIE JPOOH, IECITUIHBIC TPOOH.

= COOTHOCUTH TOYKY Ha KOOPAMHATHOM  (YUCIOBOM) mOpsIMOMl ¢
COOTBETCTBYIOIIMM €M YHCIIOM M M300pakaTh HATypaJIbHbIC YUCIIa TOYKAMHU
Ha KOOPJMHATHOM (YUCIOBOI) IPSIMOIA.

» Brinonuate apudmernyeckue JEHCTBUS ¢ HATypaJbHBIMM YHCJIaMH, C
O0OBIKHOBEHHBIMU JIPOOSIMU B MPOCTEUIIINX CITyUasX.

*  BrINoJHITE TPOBEPKY, IPUKUJIKY PE3YyJIbTaTa BEIYUCICHUI.

»  OKpyrasTh HaTypajdbHbIC YUCIA.

Pemenune TeKCTOBBIX 32124
» Pemarte TekCTOBBIE 3ajauu apUPMETHUYECKUM CIOCOOOM U C TOMOIIIBIO
OpraHU30BaHHOT'O0 KOHEYHOTO Mepedopa BCEX BO3MOKHBIX BAPUAHTOB.



Pemats 3anmauu, copepikaiive 3aBUCUMOCTHU, CBSI3bIBAIOIIME BEJIMYHMHBI:
CKOPOCTb, BpEMsI, pPACCTOSIHUE; 1I€HA, KOJTUYECTBO, CTOUMOCTb.
Hcnonb3oBaTh KpaTKue 3alMCH, CXEMbl, TaOMUIbl, O0O3HAUYEHUS MIpH
pelIeHUH 3ajad.

[lonb30BaTbcsi OCHOBHBIMM ~ €IMHUIIAMU  W3MEPEHUS: I1IEHBI, MacChl;
PacCTOSIHUSA, BPEMEHH, CKOPOCTH; BBIPAXKATh OJTHU €IMHUIIBI BETUYHHBI YEpe3
IpyTHeE.

N3Bnekath, aHAIM3UPOBaTh, OLIEHUBATh MH(OPMAIMIO, TIPEICTABICHHYIO B
Tabyuile, Ha CTOJIOYATON MUarpamMme, UHTEPIPETUPOBATH MPEICTABICHHBIC
JaHHBIE, UCIIOIb30BaTh JaHHBIE MPU PEIICHUH 3a]1a4.

Harasignas reomerpust

[Tonb30BaThCA rEOMETPUUECKUMHU MOHATHAMU: TOUKA, IPsIMasi, OTPE30K, JIyY,
yT0Jl, MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTE HpUMEPBl OOBEKTOB OKPYXKAIOIIEr0 MHpa, UMEKIMX (Hopmy
M3YYCHHBIX TEOMETPHUECKUX PUTYP.

Hcnonbs30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C YIJIaMH: BEPIIMHA CTOPOHA; C
MHOTOYTOJIBHUKAMHU: YTOJI, BEPIIMHA, CTOPOHA, JUArOHaNb; C OKPYKHOCTBIO:
paauyc, AMameTp, UEHTP.

N300paxaTh HW3y4eHHBIE TE€OMETpUYECKHE (PUTYypbl HAa HEIMHOBAHHOW U
KJIETYaTOM Oymare ¢ MOMOILbIO [IUPKYJIS U JTUHEHKH.

Haxonuth JyIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HU3MEPEHUEM C MOMOIIBIO
JUHENKH, CTPOUTh OTPE3KU 33JaHHOM JUIMHBI; CTPOUTH OKPYXHOCTh
3aJJaHHOTO pajnyca.

Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB MPSIMOYTOJbHHMKA, KBajpara Jjs
UX [TOCTPOEHHUS, BEIUNCIICHUS IJIOIIAAN U IEPUMETpA.

BbruncnaTe mepuMmerp W IUIONIa/b KBajApaTa, MNPSAMOYToJibHUKA, (uryp,
COCTaBJICHHBIX U3 MPSAMOYTOJBbHUKOB, B TOM YHUCIE (QUIYp, U300paKEHHBIX
Ha KJeT4yaTtou Oymare.

[Tonb30BaThCs OCHOBHBIMA METPUYECKHUMH €AMHHUIIAMU M3MEPEHUs JIJTHHBI,
TUIONIA/IN; BBIPAXKaTh OJHU €IUHUIIBI BEJTMUUHBI Yepe3 IpyTrHe.
Pacno3naBate mapamienenumnen, KyO, HMCHOJIB30BaTh TEPMUHOJOTHUIO:
BepIInHa, pebpo  TpaHb,  HU3MEpPEHUS;  HAXOIUTh  H3MEpPEHUs
napajuienenumnena, Kyoa.

Boluucnate 00bEM KyOa, mapaiienenunena no 3aJaHHbIM H3MEpPEHHUSIM,
MOJIb30BaThCS €AMHULIAMU U3MEPEHUS 00bEMA.

Pemarp HecloxHbIE 3aJaud Ha M3MEPEHHE T€OMETPUYECKHX BEJIMYUH B
MPAKTUUECKUX CUTYaIUsX.

6 Kiacce

Yucaa v BLIYUCJICHUSA

3HaTh U MOHUMATh TEPMHUHBI, CBS3aHHBIC C PA3TUYHBIMU BUJAMHM YHCET U
croco0amMu MX 3aIKCH, IEPEXOIUTh (€CIU 3TO BO3MOXKHO) OT OTHOM (POpMBI
3aIlACH YHUCIA K IPYyTrOM.

CpaBHHBATh U yHOPSAIOYUBATH IEJIbIC YUCIIA, OOBIKHOBEHHBIC U JCCATUYHBIC
JpoOu, CpaBHUBATH YKCIIa OJHOTO U Pa3HBIX 3HAKOB.

BreinonHaTh, coderas yCTHbIE W NMHCHbMEHHbIC MPUEMBI, aprU(PMETHUECKUE
JNEUCTBUSL C HATypaJlbHBIMH M LEJIbIMH YHCJIaMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMU, TTOJIOKUTEIIbHBIMU M OTPUIIATEIIbHBIMU YHUCIIAMH.



BpruncnsaTe 3HAUYECHUS YUCIOBBIX BBIPAXKCHUM, BBINOJHATH NPUKUAKY U
OIIEHKY pe3yJibTaTa BBIYMCICHUH; BBIIOJHITh MNpeoOpa3oBaHUsl YHCIOBBIX
BBIpaKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.

COOTHOCUTh TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €H
YHUCJIOM U U300pakaTh Yyucia TOYKaMU Ha KOOPJAUHATHOU MPSIMOM, HAXOAUTh
MOZYJIb YUCIA.

COOTHOCUTH TOUKH B MPSIMOYTOJIBHOM CUCTEME KOOPAUHAT ¢ KOOPJAUHATAMU
3TOU TOYKH.

OKpyTasiTh 1eNble Yucia U ACCATHUYHbIE JPOOU, HAXOAUTH MPUOJIMKEHUS
YHUCEIL.

YucsioBble 1 0yKBEHHbIE BbIPAKEHUS

[TonumaTh 1 ynoTpeOasTh TEPMUHBI, CBSI3aHHBIC C 3aMMMCHIO CTEIICHU YHCIIa,
HaXOJAUTh KBaJApaT W KyO YKCIA, BBIYUCISATH 3HAYCHUS YHCIOBBIX
BBIPAXKEHUM, COJEPKAIINX CTCTICHHU.

[Tonp30BaThCA MpU3HAKAMU JIEIMMOCTH, PACKJIA/IbIBATh HATYpaJIbHbIE YHCIIA
Ha MPOCTHIE MHOXKUTEIIH.

[Tonb30BaTbcsa MacITabOM, COCTABIIATH POIOPLIUU U OTHOILICHUS.
Ucnonb3oBaTh OyKBBI JJ1s1 0003HAYEHUS YMCEIT TIPU 3aMUCU MAaTEeMATUYECKUX
BBIPAXXEHUM, COCTABIATh OYKBEHHBIE BBIpAXKECHUSI U (DOPMyIibl, HAXOIUTh
3HA4YCHUSI  OYKBEHHBIX  BBIPAKCHHUH,  OCYIICCTBISAS  HEOOXOJIUMBIC
MOJICTAaHOBKH M TIPeoOpa30BaHUsI.

HaxoauTs Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Penenue TeKCTOBBLIX 3agav

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3a7a4l apU(METUUECKUM CIIOCOOOM.
Pemats 3agaum, CBSI3aHHBIE C OTHOLIEHHEM, MPONOPLHOHAIBHOCTHIO
BEJMYMH, MPOIEHTAMH; peliaTh TPU OCHOBHBIC 3aJadyd Ha Jpodu u
IPOLICHTHI.

Pemars 3amaum, copepikaiive 3aBUCUMOCTH, CBSI3bIBAIOIME BEJIMYHMHBI:
CKOpPOCTb, BpEMs, pacCTOSHHE, I1I€Ha, KOJUYECTBO, CTOMMOCTH;
MIPOU3BOAUTEIBHOCTh, BpeMsl, 00bEMa pabOThI, UCIIONB3Ys apu(PMETHUECKHUE
JNEUCTBUS, OIEHKY, TPUKUIKY; TOJb30BAThCS EIUHULIAMH H3MEPEHUs
COOTBETCTBYIOIINX BEJTUYHH.

CocraBinsaiTh OyKBEHHBIE BBIPAYKEHHUS 110 YCIOBHUIO 33/1aUU.

N3Bnekate uH(pOpMaINIO, MPEACTABICHHYI0 B TaONWIaX, Ha JIMHEWHOM,
CTOJIOUATOMN WIH KpYyroBoi quarpamMmax, UHTEPIPETUPOBATH
peACTaBICHHbBIE JAHHBIE; UCIIOIb30BaTh JAHHbBIC TPU PEIICHUU 33/1a4.
[IpencraBisaTs HHGOPMAITUIO ¢ TTOMOIIBIO TAOHII, JIMHEHHON B cTOI0YaTON
JMarpamm.

Harasignas reomerpus

[IpuBoauTh TIPUMEPHI OOBEKTOB OKPYXKAIOMIETO0 MHpa, UMEHIMX (Gopmy
M3YYEHHBIX TEOMETPUYECKUX IUIOCKMX U MPOCTPAHCTBEHHBIX (PHTYD,
MIPUMEPHI PABHBIX U CAMMETPUYHBIX PUTYD.

N300pakaTh ¢ TOMOIIBIO ITUPKYJSA, JIMHEHKH, TpaHCIOpPTHpa Ha
HEJIMHOBAaHHOW M KJIETYATOW OyMare M3ydeHHbIE MJIOCKHE TeOMETPUUECKHE
burypsl 1 KOHQUTYpAITUH, CAMMETPUYHBIE PUTYPHI.



[lonb30BaTbCc  TEOMETPUYECKUMHU  TOHSATUSIMU:  PaBEHCTBO  Quryp,
CUMMETPHUS; UCIIOJIB30BAaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C CUMMETPHE: OCh
CUMMETPHH, LICHTP CUMMETPHHU.

HaxoguTe BenWYMHBI YIVIOB H3MEPEHHEM C TIOMOINBID TPAHCHIOPTHPA,
CTPOHUTH YIJIbl 3aJaHHOW BEJIWYUHBI, IOJb30BATHCA NPU PEUICHUU 3a]a4
rpalyCHOM MEpOM yTIJIOB; Paclo3HAaBaTh HA YEPTEkKax OCTPBIM, MPSAMOU,
Pa3BEPHYTHIN U TYIIOU YTJIBI.

BplunciaTe IIUHY JIOMaHOW, NMEPUMETP MHOTOYTOJIbHUKA, IOJIb30BaThCSA
€IUHULIAMU W3MEPEHUS [JIMHBI, BbIpaXkKaTb OJHU E€IWHHIBI H3MEPEHHS
JUITMHBI Yepe3 IpyTue.

Haxonutb, uCHoOJIb3ysd 4YEpPTEKHBIE HHCTPYMEHTBI, PACCTOSHHUS: MEXKIY
JIBYMSI TOUKaMH, OT TOUKH JI0 IPSIMOM, JUIMHY ITyTH HA KBaJpaTHOU CETKE.
Beruucnate  miomans  QUryp, COCTABIEHHBIX U3  IPSIMOYTOJIbHUKOB,
UCIIONIb30BaTh pa30MeHre Ha NPSIMOYTOJbHUKH, Ha paBHble (QUTYPHI,
JOCTPAaMBAHKE IO MPSMOYTOJIBHUKA; MMOJIb30BATHCS OCHOBHBIMH €IMHUIIAMU
U3MEPEHNS IIOIIAIN; BBIPAXKAaTh OJJHU €AVMHUIIBI N3MEPEHMS TUIOLIAH YEpe3
TpyTHE.

Pacnio3znaBaTh Ha MOJENAX M M300pPAKEHUSAX MUPAMUAY, KOHYC, LIMIUHAP,
UCIOJb30BaTh TEPMHUHOJIOTHIO: BEpIlIMHA, pedpo, TpaHb, OCHOBAHUE,
pa3BEPTKA.

N306paxaTh Ha KJIeT4aTOi Oymare nNpsiMOYTOJIbHBIHN Mapanienenumnes,.
Boruucisate 00bEM MPSAMOYTOJIBHOTO MapajuieNenuiena, Kyoa, mojab30BaTbCs
OCHOBHBIMU €IUHULIAMU H3MEPEHHs] 00bEMaA; BBIPAXKATh OJHU EIUHULBI
u3MepeHus 00bEMa yepes apyrue.

Pemate HeciioXHBIE 337a4d Ha HAXOXKIEHUE T€OMETPUYECKHUX BEJIIUYUH B
MPAKTUYECKUX CUTYaIUSX.

Y4eOHOro Kypca «ajnredopa» (mo rogam o0yueHmusi)

OcBoeHue ydeOHOro Kypca «Aunredpa» Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHMsl JOJKHO OOECHeurBaTh JOCTH)KEHHE CIEQYIOIUX MPEAMETHBIX
00pa3oBaTENbHBIX PE3YIIHTATOB:

7 kaacc

Yucjaa v BLIYUCJICHUS

BrimonusaTe, coyeTass yCTHbIE W MHUChMEHHBIC MPHUEMBI, apudmeTuyeckre
JCUCTBUS C palliOHATBHBIMHU YHCIaMH.

HaxoauTh 3Ha4YeHHs] YHUCIOBBIX BBIPAXKCHHI; MPUMEHSATH Pa3zHOOOpa3HbIE
CcrocoObl U TNPUEMBI BBIYUCICHUA 3HAYEHMH JApPOOHBIX BBIPAXKEHUH,
coJiepKaluX OOBIKHOBEHHBIE U JECATUUHBIE IPOOH.

[TepexoauTs OT OAHOW (POPMBI 3aMKMCH YHUCEN K APYroi (mpeoOpa3oBhIBATH
JECATUUHYIO IpOo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B
YaCTHOCTU B O€CKOHEUHYIO ACCATUYHYIO IPOOB).

CpaBHUBATh U YIOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrJsTh yncna.

BBIMOMHAT, TPUKUAKY ¥ OLEHKY pe3ysbTaTa BBIYMCIEHUH, OLEHKY
3HAYEHUU YUCIIOBBIX BBIPAKCHUM.

BrIMOmHATE AEHCTBUSA CO CTEMIEHSIMU C HATypaJIbHBIMU MTOKA3aTEISIMH.



[IpuMeHsTh NOpHU3HAKU  JEIUMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIHU
HaTypaJbHbIX YHCEIL.

Pemate nmpakTUKO-OPUEHTHUPOBAHHBIE 33Jlayl, CBSA3aHHBIE C OTHOIICHHEM
BEJIMYMH, MPONOPIIMOHATIEHOCTHIO BEJIMYMH, MPOLICHTAMH;
UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUs 3aJady C YYETOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBaAMU paccMaTpUBaeMbIX OOBEKTOB.

Aﬂreﬁpanqecmle BBIPAKCHUSA

Hcnonb3oBath alredpanyeckyto TEPMUHOJIOTHUIO U CUMBOJIUKY, TIPUMEHSTh
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHus OYKBEHHBIX BBIPOKECHHUM MpHU 3aJaHHBIX 3HAYCHUSX
IIEPEMEHHBIX.

BeInonHATe  1peoOpa3oBaHus  LIEJIOTO  BBIPAXKEHHST B MHOI'OWIEH
MPUBEICHUEM TTOJJOOHBIX CIaraeMbIX, PACKPBITHEM CKOOOK.

BpINONMHATE YMHOKEHME OJHOWIEHA HAa MHOIOYIEH M MHOIOYJIECHAa Ha
MHOT'OWIEH, IPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMBbI U KBaJIpaTa pa3HOCTH.
OcymecTBIATh Pa3iioKEHUE MHOTOWIECHOB HAa MHOXKHUTEIHA C ITOMOIIBIO
BBIHECEHUSI 3a CKOOKM OOILEro MHOXHUTENs, TPYNIHPOBKH CIIAraeMbIX,
OpUMEHEHUs POPMYI COKPAILIEHHOTO YMHOKEHHUS.

[TpumensTh IPe0Opa30BaHUsl MHOTOWIECHOB JUIsSl PEILEHUS Pa3IMyYHbIX 33134
U3 MaTEMAaTHUKHU, CMEXHBIX IPEIMETOB, U3 PEAIbHON IIPAKTUKH.
Hcnonb30BaTh CBOWCTBA CTEIEHEW C HATypaJbHBIMU IIOKA3aTEISAMM UL
peoOpa30BaHus BbIPAKECHUII.

YPaBHeHPISI N HEPABCHCTBA

Pewars nuHENHbIE YpaBHEHHUS C OJHOW NEPEMEHHOM, NPUMEHAA IpaBUila
[Iepexola OT UCXOJHOIO0 YpPaBHEHUs K PAaBHOCUIBHOMY eMy. lIposepsts,
ABJISIETCA JIX YUCIIO KOPHEM YPaBHEHHUS.

[IpuMeHATh rpadguueckue METONbl MPU PEIICHUH JTUHEHHBIX ypaBHEHUH U
UX CUCTEM.

[TogOupaTe mpuMeEpbl Tap 4YUCEN, SBISIOUIMXCS PEUIEHUEM JIMHEHMHOIro
YPaBHEHMS C ABYMS NIEPEMEHHBIMHU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK JMHEHHOTO YpaBHEHHUS C
ABYMsI TI€PEMEHHBIMH; TMOJIb3YACh TIpadUKOM, TMPUBOAUTH MPUMEPHI
pelLIeHns YPaBHEHUS.

Pemate cucrtembl IByX JIMHEWHBIX YpPaBHEHUU C ABYMsI IIEPEMEHHBIMU, B
TOM 4Huciie TpadUuuecKH.

CocTaBisATh M pelaTh JMHEMHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
YPaBHEHUHM II0 YCIJIOBHMIO 3aJa4d, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 33141 MOJy4EHHBIN pe3yJIbTarT.

Koopaunarel u rpadpuxu. ®yHKUUu

N300paxaTh Ha KOOPJAWHATHOM TPSIMOM TOYKH, COOTBETCTBYIOIIME
3aJJaHHBIM ~ KOOpJMHATAM, JIy4d, OTPE3KH, HWHTEpPBAJIbI, 3alHUCHIBATh
YHUCJIOBBIE TPOMEKYTKH Ha alNreOpandyeckom si3bIKe.

OtMeuarh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJJaHHBIM KOOPJHWHATAM;
CTPOUTH IpaUKU TUHEHHBIX QYHKIUH.

OnuceiBaTh € TOMOIIBIO (PYHKUIUNA HW3BECTHBIE 3aBUCHUMOCTH MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE; 1IEHA, KOJINYECTBO, CTOMMOCTA;
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUMH 110 3HAYCHUIO €€ apryMeHTa.



[Tonnmats rpaduyeckuil crnocod MpeAcTaBIeHUS U aHaInu3a WHGOpPMAIUY;
U3BIIEKATh M HMHTEPOPETUPOBATh HMHPOPMAIMIO U3 TpapUKOB peabHBIX
HPOIIECCOB U 3aBUCUMOCTEIA.

8 kiace

Yucia 1 BBIYHCTIEHUS

Hcnonp30BaTh HavalbHBIE NPEICTABICHUS O MHOXECTBE JCHMCTBUTEIIBHBIX
yucen Ui CPaBHEHUS, OKPYIJEHUs M BBIYMCICHHM; H300paxkarhb
JNEUCTBUTEBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOM IIPSAMOM.

[IpumensTh TOHATHE apU(METUUYECKOTO KBAJIPATHOTO KOPHS; HAXOIUTH
KBaJpaTHbIE KOPHHU, HCHOJB3YySd NPH HEOOXOAMMOCTH KaJbKYJISATOP;
BBITIOJIHATH MPE0OPa30BaHUs BRIPAKEHUM, COACPKALIUX KBaJIpaTHbIE KOPHU,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucy OOJIBIIMX W MaJIbIX YHMCENl ¢ TTOMOUIBIO JI€CSITHYHBIX
npoOeii u creneHelt uucna 10.

AJuiredOpanyecKue BbIPpaKEeHUA

[IpuMeHsATh TOHATHE CTENEHHM C LENbIM I[I0Ka3aTeJeM, BBIOJIHATh
peoOpazoBaHus BEIPAKEHUM, COJIEPIKALINX CTEIEHH C LEJbIM MOKa3aTeNIeM.
BbINONMHATE TOXKAECTBEHHBIE NMPEOOpPA30BaHUSl PALIMOHAIBHBIX BBIPAKEHUHN
HAa OCHOBE MpaBWJ JACWCTBHNA HAJ MHOTOWICHAMH U ajredpandyecKuMu
IpOOSMHU.

PacknagpiBaTh KBaIpaTHBIN TPEXUICH HA MHOKUTEIH.

[TpumensTh peoOpa3oBaHUs BBIPAKEHUN ISl PEIICHUS PA3IAYHBIX 33134
U3 MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHelHbIe, KBaApaTHBIC YPABHEHUS W PAIIMOHAJIBHBIC YPABHCHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.
[lepexoauTh OT cloBeCHOW (HOPMYITUPOBKHU 3ajaud K €€ anreOpanveckoit
MOJIENIA C MOMOIIBIO COCTABJIICHUS YPAaBHEHUS WIIA CUCTEMbl YPaBHEHMHH,
UHTEPIPETUPOBATL B COOTBETCTBUM C KOHTEKCTOM 33J1aud IOJIYYCHHBIN
pe3yJIbTaT.

[IprmMeHsITh CBOMCTBA YHUCIIOBBIX HEPABEHCTB I CPABHEHUS, OLICHKU;
pelIaTh JMHEWHBIE HEPABEHCTBA C OJHOM NEPEMEHHOM U HUX CHUCTEMBI;
naBaTh rpadUUYECKyl0 HILTIOCTPAIMI0O MHOXKECTBA DPEIICHU HEPaBEHCTBA,
CHUCTEMBI HEPABEHCTB.

DyHKUIMHA

[ToHuMaTh ¥ UCMONB30BaTh (PYHKIMOHAIbHBIE MOHATHUS U SI3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAYEHMs); ONpENesITh 3HaueHHe QYHKUUUA IO
3HAYEHUIO apTyMEHTa; ONpPEAEISITh CBOMCTBA PYHKIMU O €€ rpaduKy.
Ctpouts rpad¥Ky dIeMeHTapHbIX GyHKIHi Bugay = kiX, y = x5,y = X,y
=X, Y = |x|; onmuchiBaTh CBOMCTBA YMCIIOBOM (DYHKIMH 110 €€ rpaduKy.

9 kiacce

Yuciaa v BLIYUCJICHUSA

CpaBHI/IBaTB " ynopsa0oiuBaTh paliliOHAJIbHbLIC U UPPATHOHAJILHBIC YU CJIA.



BoinmonusaTe apudmernueckue IEHCTBUS C paIlMOHAJIBHBIMU YHCIIAMHU,
codeTass YCTHbIE M IHCbMEHHbIE NPUEMBI, BBINNOJIHATH BBIYUCIEHUA C
UPPALMOHAIIBHBIMU YUCIIAMU.

HaxomuTe 3HaueHMs CTENEHEHM C LEbIMU IIOKa3aTellIMU U KOPHEH;
BBIYUCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyTrisTh JIEUCTBUTENIBHBIE YHWCIA, BBINOJHATH NPUKUAKY PpeE3yJbTara
BBIYUCIICHUN, OLIEHKY YMCIIOBBIX BBIPAKCHUM.

YPaBHeHI/IH H HEPpaBCHCTBaA

Pemare nuHENHBIE M KBaJpaTHBIC YPaBHEHUS, YPABHEHMS, CBOJALIMECS K
HUM, IpOCTENIINE JPOOHO-pallMOHATIbHBIEC YPABHEHUSI.

Pemare cucTeMbl IBYX JMHEHWHBIX YPAaBHEHUM C JIBYMs NEPEMEHHBIMH U
CUCTEMBI JBYX YPaBHEHMH, B KOTOPBIX OJHO YpPaBHEHUE HE SBIAECTCS
JIMHEWHBIM.

Pematp TekcToBbIe 3a7aud aireOpamvueckuM CIOCOOOM C  MOMOIIBIO
COCTAaBJICHHSI YPAaBHEHUS WM CHUCTEMBl JBYX YPaBHEHUM C JIBYMs
IIEPEMEHHBIMH.

[IpoBoaUTE MpOCTENIINE UCCIEAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHUCJIE€ C MPUMEHEHUEM TpapUuecKUX MpenCcTaBiIeHUN (yCTaHaBIMBATh,
UMEET JIA YPAaBHCHHUE WM CHUCTEMa YPAaBHEHHUM DEIICHUSA, €CIU UMEET, TO
CKOJIBKO, H TIp.).

Pemarp nuHeliHble HEpaBEHCTBA, KBaJpaTHblE HEPAaBEHCTBA; M300pakaThb
pEelIEHNEe HEPaBEHCTB HAa YHUCJIOBOM IIPSAMOW, 3alMCBIBATh PELICHUE C
IIOMOIIIbIO CUMBOJIOB.

Pemate  cuCTEMBI JTMHEWHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,
BKJIFOYAIOUIME KBAJAPAaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHE CUCTEMBI
HEPABEHCTB HA YMCIOBOW MpAMOM, 3alMChIBaTh PEUIEHHWE C TOMOIIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUN PA3JIMYHBIX 33/1a4.

DOyHKUIMHA

Pacro3naBath (YHKIMHM H3YYCHHBIX BHIOB. I[lOKa3pIBaTh CXEMaTHYCCKU
PacIojIOKEeHUE Ha KOOPAMHATHOM TIOCKOCTH rpadukoB GyHKIHUN BUAa: Y =
ks, y=kx + b,y = kix,y=ax’ + bx + ¢,y =x>, y =Yy =[x B
3aBUCUMOCTH OT 3HaueHWUH KOA3(DPHUIIMEHTOB; OMUCHIBATH CBOWCTBA
bYHKITUH.

CtpouTh U M300pakaTh CXeMaTHUEeCKU rpaduKH KBAIPATUUHBIX (HYHKIIHA,
OIMMCHIBATh CBOWCTBA KBAIPAaTHUHBIX (DYHKITUH 110 X Tpadukam.
Pacrio3naBath kBaagpaTHUHYIO (PYHKIHIO 11O (hOpMYyIIe, MPUBOIUTH IPUMEPHI
KBaJIpaTHYHBIX (YHKITUH U3 peaTbHOU KU3HU, (PU3UKH, TCOMETPHUH.

Apudmerndeckasi U reoMeTpUIeCKasi MPOrpeccuu

Pacmio3HaBaTh apuMETHYECKYI0 W TEOMETPUUYECKYIO MPOTPECCHUU TIPH
Pa3HBIX CIOCO0ax 3a/1aHMsl.

BeIMONHATE  BBIUMCICHUS C HCIOJb30BaHWEeM (opmyn N-ro  ujieHa
apu(PpMETUIECKON W TEOMETPUYECKONW TMPOTPECcCHii, CyMMBI TMEPBBIX N
YJICHOB.

N3o0paxkath 4IE€HBl MOCIEAOBATEILHOCTH TOYKAMH Ha KOOPIAWHATHOM
IIJIOCKOCTH.



Pemate 3amauu, CBS3aHHBIE C YHCIOBBIMH TIOCIEAOBATEILHOCTSIMH, B TOM
quCclie 3a7aud M3 peajbHOW XH3HU (C WCIOJIB30BAHUEM KaJIbKYJSITOPA,
U (PPOBBIX TEXHOJIOTHH).

IlnannpyemMble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI Y4eOHOI0 Kypca
«I'eomeTpus» (1Mo rogam o0y4eHus1)

OcBoenue yueOHOro kypca «l'eomeTpusi» Ha YpPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHMsl JIOJDKHO OOECreYrBaTh JAOCTHXKEHUE CIEAYIOIUX MPeIMETHBIX
00pa3oBaTeNbHBIX PE3YJIBTATOB:

7 Kaace

Pacnio3HaBaTh W3y4YeHHBIE T€OMETpUUYECKHE (UTYpBI, ONpPENEsITh HX
B3aMMHOE  DACMONIOKEHHE, H300paxaTb TEeOMETPUYECKHE  (PUTYPBHI;
BBITIOJIHATH YEPTEKHU IO YCIOBUIO 3a1a4uu. M3MeEpATh TUHENWHBIE U YTIIOBBIE
BEJIMYMHBL. Pemarp 3a1adyn Ha BBIYKMCICHUE JUIMH OTPE3KOB W BEIMYWH
YTJIOB.

Henatb rpyOyr0 OIIEHKY JHMHEHHBIX W YIJIOBBIX BEIUYMH MPEIMETOB B
peanbHOM >KM3HU, pa3MEpOB MNPUPOJHBIX OOBEKTOB. PasznnuaTh pazmepbl
3TUX 0O0BEKTOB MO MOPSAAKY BETUUHHBI.

CTpouTh 4EepPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCad IIpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
IOpU3HAKU U CBOMCTBA pPaBHOOEAPEHHBIX TPEYTOJIbHUKOB IpPHU PELICHUU
3a/1ad4.

IIpoBOAUTE JTOTHYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd IpPU3HAKAMHM PABEHCTBA MPSAMOYTOJBHBIX TPEYTOJbHHUKOB,
CBOWMCTBOM MEIWAHbl, NPOBEAEHHOM K THUIIOTEHY3€ MNPSIMOYTOJIBHOTO
TPEYTOJbHHKA, B PELIEHNNA T€OMETPUUYECKHX 3a1a4.

OnpenensaTe MNapajuleIbHOCTh MNPSMBIX € TOMOLIBIO  YIJIOB, KOTOPBIE
oOpazyeT ¢ HuUMH cekymas. Onpenensirts NapajyIeNbHOCTh MPSIMBIX C
ITIOMOUIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPAMOU 10 TOUEK APYTron
IPSIMOM.

Pemrars 3amaun Ha KiteTyaToi Oymare.

[IpoBOAUTH BBIYMCIEHUS M HAXOJIUTh YMCIOBBIE M OyKBEHHBIE 3HAUCHUS
YyIJIOB B TEOMETPUYECKUX 3a7a4ax C MCIOJIb30BAaHUEM CYMMBI YIJIOB
TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB yIJIOB, OOpa30BaHHBIX NPHU
[IEPECEUYCHNH  [BYX  MAapaJUIeIbHBIX  MpsAMBIX  CeKkyweud. Pemars
PAaKTUYECKUE 3a1a4H Ha HAXOKICHHUE YIJIOB.

Bnagers nonsTHEM TI€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAEIsITh
OMCCEeKTpUCY yIJla W CEPEAUHHBIN NEpPHeHAMKYJIAp K OTPe3Ky Kak
r€OMETPUYECKHE MECTA TOUEK.

@opMyIMpOBaTh OMNPENEIICHUS OKPYKHOCTHM M Kpyra, XOpIbl U AUaMeTpa
OKPY’KHOCTH, IIOJb30BaTbCd KX CBOMCTBAMU. YMETh MPUMEHATH OTHU
CBONCTBA IIPU PELICHUU 3a/1a4.

Brnaners noHATHEM ONMMCAaHHON OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ ueHTp. [lonb30BaTbes pakTamMu 0 TOM, YTO OUCCEKTPUCHI YTIIOB



TPEYTrOJIbHUKA TNEPECEKAOTCS B OJHOW TOYKE, U O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.
Bnagets noHsTHEM KacaTelbHON K OKPYXKHOCTH, MOJIb30BaThCSI TEOPEMOM O
NEPIEHANKYJIAPHOCTH KacaTeIbHOW W paauyca, MPOBEAEHHOIO K TOYKE
KacaHUs.

[Tonp30BaThCS MPOCTEUIIMMHU T€OMETPUIECKUMHU HEPABEHCTBAMHU, TOHUMATh
WX TIPAKTUYECKUA CMBICI.

[IpoBOANTH OCHOBHBIE TEOMETPUUECKHUE TTOCTPOCHHUS C TOMOIIBIO IUPKYJIS U
JIMHEUWKH.

8 kiace

Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJBHUKOB, WX DJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PEUIEHUH T'€OMETPHUECKUX 3a/1a4.
Bragerp NOHATHEM CpeOHEN JIMHUM TPEYroJIbHUKA M TPANELUWU, TPUMEHSTh
MX CBOWCTBA IIPU PELICHUM F€OMETpUUYECKHX 3ana4. [lomp30BaTsCs Teopemoit
Qateca 175 pelIeHUs MPAKTUYECKUX 3a/1a4.

[IpuMeHATh  OpHU3HAKUM  TOJOOMS  TPEYrOJIbHUKOB B PEIICHHUH
r€OMETPUYECKUX 3a]1aY.

[Tonb3oBatbea Teopemoil Iludaropa ans pelieHuss reOMETPUUECKHX U
npakTudeckux 3afgad. CTpOUTh MATEMATHYECKYI0 MOJEIb B MPAKTUUYECKUX
3a/1a4ax, CaMOCTOSATEIBHO JENaTh YEPTEX U HAXOAUTH COOTBETCTBYIOIIHE
JUIAHBI.

Biagers MNOHATHAMM CHHYCAa, KOCHMHYCa M TaHI€HCa OCTPOrO yIJia
OPSIMOYTOJIBHOTO TPEYrojibHUKa. Iloinp30BaTbCsi 3TUMHM HOHATHAMHU IS
pEeLIeHUS IPAKTUYECKUX 3aa4.

Beruucnars (pa3iuuHbIMUA CTIOCOOAMU) TIJIOIIAIb TPEYTOJIbHUKA U TUIOIIA N
MHOTOYTOJBHBIX (Uryp (MOJIb3yACh, IA€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHATh MOoTy4eHHbIE YMEHUS B MPAKTUYECKHX 3a/1ayax.

Bragers MOHATHMSMHM BOUCAHHOTO W LEHTPAJIBbHOTO YIJIA, HMCHOJb30BATh
TEOpEMBbl O BIHMCAHHBIX yriaxX, YrJIlaX MEXIy XOpAamH (CEeKyIIMMH) U yrie
MEXy KacaTeJbHOW U XOPAOU NP PEIIEHNH T€OMETPUUYECKUX 3a/1aY.
BiiageTs NOHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, PUMEHSATh CBOKCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATh NOJyYEeHHbIE 3HAHUS Ha MTPAKTUKE — CTPOUTh MATEMATHYECKUE
MOJAENN I 3aJad PEATbHOM >KU3HU M HPOBOAUTH COOTBETCTBYIOLIME
BBIUMCJICHUS C MPUMEHEHHEM MOJ00Usl U TPUTOHOMETPUH (IIOJIb3YACH, TIE
HEO0OXOIMMO, KAJIBKYJISITOPOM).

9 kiacce

Hcnonp30BaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB IS
HaXOXKJEHUS Pa3IMYHbIX 3JIEMEHTOB MTPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
[Tonb3oBaThea popMynamMu IPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM TUTSI HaXOXKIEHUs COOTHOIIICHU MEXIY
TPUTOHOMETPUYECKUMU BETUUUHAMH.

Hcnonb30BaTh TEOPEMbI CHHYCOB M KOCUHYCOB JIJIsl HAXOXKACHUS Pa3IMUHbIX
AJIEMEHTOB TPEYTroJIbHUKA («pEUIEHUE TPEYTOJIbHUKOBY ), MPUMEHSTh UX TIPU
pELIeHNHN reOMETPUUECKHUX 3a/1ay.



» Brnagerp TOHATUAMHM MpeoOpa3oBaHUsA  MOAO0OMS, COOTBETCTBEHHBIX
aeMeHTOB 1oAoOHbIX (uryp. Ilomp3oBaTbes cBoiicTBaMHu  TOA00MS
IPOU3BOJBHBIX (QUTYp, YMETh BBIYUCIATH JJIMHBI U HAXOAUTh YTJBl Y
noJ00HbIX Quryp. [I[pumMeHsTh cBOICTBA 1MO100MS B MPAKTHUYECKUX 3a/1a4ax.
YMeTh NpUBOANUTH IPUMEPHI TOJ0OHBIX (PUTYp B OKPYKAIOIIEM MUPE.

» Jlomb30BaTbCsi TEOpEeMaMH O TPOM3BEACHUU  OTPE3KOB  XOpA, O
MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBapaTe KacaTeIbHOM.

» Jlonb30BaThCsi BEKTOpaMH, MOHUMATh WX T€OMETPHUYECKUI M (U3NUECKU
CMBICJI, IPUMEHATh UX B PEIICHUU I'€OMETPUYECKUX U (PU3MUYECKUX 3a/1ad.
[IpuMeHsTh CKaNsipHOE MPOM3BEACHUE BEKTOPOB ISl HAXOXACHUS JUIMH U
yTJIOB.

» [lomp30BaThCs METOJOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSTh €ro B
PEIICHNU TEOMETPUUYECKUX U MTPAKTUUECKUX 3a7ad.

» Branerh NOHATUSAMH MPABUIBHOIO MHOTOYTOJBHHKA, JJIHMHBI OKPYKHOCTH,
JUIMHBL YT OKPYXHOCTH W paJuaHHON MEphl yIia, yMETh BBIYUCIATH
Iomaaes Kpyra U ero uactedl. IIpumMeHsAThP NOJIy4YEHHBIE YMEHHS B
NPAKTHYECKUX 3ajauax.

» Haxoauth ocH (WM LIEHTPbI) CUMMETPUU (PUTYpP, NPUMEHSATH JBUKCHHUS
IUIOCKOCTH B MPOCTEUIINX CITydasiX.

» [IpuMeHATh MONTy4YEHHbIE 3HAHUS HAa MPAKTHKE — CTPOUTh MaTEMaTHUYECKUE
MOJENN JUIsl 3a/ad peaJlbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOLIUE
BBIUHCIICHHUS] C MPUMEHEHUEM MOAO00MS M TPUTOHOMETPUUYECKHX (DyHKIIUN
(TmoJ1B3ysICh, TA€ HEOOXOAUMO, KAJIbKYJIATOPOM).

IlnanupyemMsble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI Y4eOHOI0 Kypca
«BeposATHOCTH M CTATHUCTHKA» (110 roAaM 00y4eHMs)

[IpenMeTHBIE pe3yIbTaThl OCBOCHUS Kypca « BEpOSITHOCTD M CTATUCTUKA» B 7—
9 Kknaccax XapakTepHU3yHOTCS CIEAYIOIUMHA YMEHUSAMH.

7 kaace

» Yurare uHOpMaIUIO, TPENCTABICHHYIO B Ta0lMIaX, HA JUarpaMMax;
MPE/ICTaBIATh IaHHBIE B BUJE TaOJUIl, CTPOUTH JTUArpaMMbl (CTOJIOUKOBBIC
(cTronbuatkie) ¥ KPyroBbi€) IO MAaCCHBaM 3HAYEHUH.

» OnucbiBaTh W HMHTEPIPETUPOBATH  pEalbHBIC  YHCIOBBIE  JIaHHBIE,
MpPE/ICTaBJIICHHBIC B TAOJIMIIAX, HA TUarpaMMmax, rpadukax.

» Hcronp30BaTh NI ONMWCAHUS JAHHBIX CTATUCTUYCCKHAE XapaKTCPUCTUKH:
cpenHee apupMeTHIeckoe, MeIrana, HanOobIliee ¥ HaMMEHbIIIee 3HAUCHUS,

pa3max.
= lIMeTh mpelncTaBlEHHE O CIy4YahHOM HM3MEHYMBOCTU HA NPUMEpPaAxX IIEH,
buzuIecKnx BCJIMUMH, AHTPOIIOMETPUYECKUX JIAHHBIX; HUMETH

MPEICTABJIEHUE O CTATUCTUYECKON YCTOMYUBOCTH.

8 kiace

» U3BnekaTh W TpeoOpa3oBbIBaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BUJIC
TaOauI, auarpaMM, I'padUKOB; MPEACTABIATh JaHHBIC B BHAC TaOJIMII,
auarpamm, rpa@ukos.



OnuceIBaTh NTaHHBIE C MOMOIIBIO CTATUCTUYECKHUX TOKa3aTeleil: CpeaHuX
3HAYCHWA W Mep paccewBaHus (pa3max, AHWCIEPCHUS U CTaHIApPTHOE
OTKJIOHEHHE).

HaxoauTh 4aCTOTHI YHCIOBBIX 3HAYEHUN M YaCTOTHI COOBITHIA, B TOM YHCIIC
10 pe3yJbTaTaM H3MEPECHUN U HAOI0ICHUIA.

HaxoauTh BEpOSTHOCTH CIydallHBIX COOBITUN B OIBITAaX, 3HAsl BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHCIE B OMNBITaX C PaBHOBO3MOXHBIMHU
AJIEMEHTAPHBIMU COOBITUSMH.

Hcnonp3oBaTh rpaduueckue MOJCIU: JIEPEBO CIy4alHOTO IKCIEPHMEHTA,
TuarpaMMbl DUJiepa, 4uciaoBas mpsmasi.

OnepupoBarh TMOHSATHUSMH: MHOXECTBO, ITOJMHOXKECTBO;,  BBITTOJHSITH
omepanuyd HaJl MHOXKECTBaMH: OOBEIUHEHWE, TMEPECEUCHHE;, NMEPEUUCIATh
AJIEMEHTBI MHOKECTB; IPUMEHSATH CBOMCTBA MHOYKECTB.

Hcnonp3oBath rpadudeckoe MPEICTaBICHUE MHOXKECTB U CBSI3eH MEXITY
HUAMHU JJIS ONHACAHMS TIPOIIECCOB M SIBJIICHWM, B TOM YHCJIE MPHU PEIICHUN
3a/1a4y U3 JPYrux y4eOHbIX MPEIMETOB U KypCOB.

9 kiaacce

W3Bnekate © mnpeoOpa3oBbiBaTh HHGPOPMAILNIO, TPEJICTABICHHYIO B
pa3IMYHBIX HUCTOYHMKAX B BUJAE TaOJuWI, Juarpamm, rpaduKoB;
IPEJICTABIATh JaHHBIE B BUE TaOIUIl, 1UarpamMmm, rpaduKoB.

Pemate 3amaun OpraHU30BaHHBIM MEPEOOPOM BAPUAHTOB, a TaKXKE C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUIT U METOJIOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKHA JUISI MACCUBOB YHMCIIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCENBAHUSL.

Haxonuth 4acTOThI 3HAYEHUI U YaCTOTHI COOBITHSI, B TOM YHCIIE TOJIb3YACh
pe3yJbTaTaMu MPOBEAEHHBIX U3MEPEHUN 1 HAOIIOACHUH.

Haxonutb BEpOSTHOCTH CIIy4ailHbIX COOBITHMI B M3YYEHHBIX OMNbBITAX, B TOM
YHUCJIe B OMNbITaX C PaBHOBO3MOXHBIMH 3JEMEHTAPHBIMU COOBITUAMH, B
CEpUsIX UCIIBITAHUM J0 MEPBOIO YCIEXA, B CEPUAX UCIBITAHUN bepHyIu.
Nmers mnpencraBieHne O CIOy4alHOW BEJIIMYMHE U O PaCIpelesICHUU
BEPOSTHOCTEH.

HNmeTs mnpencTaBieHME O 3aKOHE OOJBIIMX YHCENl Kak O MPOSBICHUU
3aKOHOMEPHOCTH B CIy4YailHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX
YHCeJN B MPUPOJIE U OOIIECTBE.



Kuace-5
roj oOyuenus - 1

TemaTnueckoe IJIAHUPOBAHUE

Yuebnblii kKypc «MaremaTuka

Bcero — 170 gaca (5 He.4.)

Hcnonszyembie
Nori/mt HaumMenoBanue paszenos, TeM Kon-Bo yacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (rmudpoBeIe)
o0pa3oBaTebHbBIC
pecypchl
1. HarypanbHble uncia v HyJb 51 1-9
2. Hpobu 62 1-9
3. Pemenue TekCTOBBIX 3a1a4 17 1-9
4. Harnsignas reometpust 40 1-9
Bcero 170




Kiacc-6
roJl OOy4eHwHs - 2

Bcero — 170 gaca (5 He.4.)

Hcnonb3yemebie
Nort/mr HanMeHoBaHue pa3iciioB, TeM Kom-Bo yacoB AIICKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl

1. HatypanbHble uncia 25 1-9
2. Hpobu 50 1-9
3. [TonoxuTeNnbHBIE U OTPULIATEIBHBIE YHCTIA 45 1-9
4, ByKBEHHbBIE BBIPAKECHUS 20 1-9
5. Penrenue TekcTOBBIX 3a1a4 15 1-9
6. Harnsanas reometpust 15 1-9

Bcero

170




Y4eOHblii Kypc «AJiredpa»

Kaace-7
roja o0yudenus - 1
Bcero — 136 yaca (4 Hem.4.)

Hcnonbzyembie
Nori/mt HaumMenoBanue paszenos, TeMm Komn-Bo yacoB AIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
peCypChl
1. Uuca u BeIYKCIICHU. PaioHanbHbIC YHCiIa 20 1-9
2. Anrebpanyeckue BhIPaKCHHSI 38 1-9
3. YpaBHeHus 43 1-9
4, Koopaunats! u rpaduku. Oynkimn 35 1-9
Bcero 136




Kaacc-8
roJ; o0y4eHus - 2

Bcero — 136 gaca (4 Hem.4.)

Hcnonb3yemebie
Nori/m HaumeHnoBanue pasnenos, TeM Kos-Bo yacoB AIICKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. Uncna v BEIYMCICHUS 14 1-9
2. AnreOpanyeckue BbIpaXKCHHs 25 1-9
3. YpaBHEHUS U HEPABEHCTBA 47 1-9
4. DOyHKITUU 50 1-9
Bcero 136




Kiacc-9

roj o0y4yeHus - 3

Bcero — 136 uacoB (4 Hem.u.)

Hcnonb3yemebie
Nori/mt HaumenoBanue pazzienos, Tem Kon-Bo uacoB AIIEKTPOHHBIE
(B COOTBETCTBUH C COJICPIKAHUEM ) (1mudpoBbie)
00pa3oBaTebHbIC
pecypcehl

1. Ymucaa ¥ BEIYMCICHUS 28 1-9
1.1 JlelicTBUTEIbHBICUHCIIA 17 1-9
1.2 W3mepenusi, npuOImKeHus!, ONEHKH 11 1-9
2. YpaBHEHUSI 1 HEPABEHCTBA 60 1-9
2.1 YpaBHEHHs ¢ OJTHOMTIEpEMEHHON 19 1-9
2.2 Cucrembl ypaBHEHHI 21 1-9
2.3 HepaBenctBa 20 1-9
3. DOyHKIUU 25 1-9
4, YucnoBbIe TOCIEA0BATEIILHOCTH 23 1-9
4.1 OnpenesneHne 1 CrocoObl 3aJaHUs YUCIOBBIX IMOCIEI0BATEIILHOCTCH 9 1-9
4.2 Apudmernueckas 1 reoMeTprIecKasi IpOrpecCuu 14 1-9

Bcero

136




Y4eonbiii kypc «I'eomerpus»
Kuaace-7
roj oOyuenus - 1
Bcero — 68 yacoB (2Hen.4.)

Hcnionb3yemeble
Neni/nt HaumenoBanue pa3nenos, TeM Ko:1-Bo yacoB AIIEKTPOHHbIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (mudpoBbIe)
oOpa3oBaTeIbHbIE
pecypcehl
1. HavanpHbIe TOHATHS TEOMETPHH. 14 1-9
2. CuMMeTpHuuHbIe PUTYPHI. 6 1-9
3. OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIS U JIMHEUKH. 6 1-9
4, TpeyronbHUK. 14 1-9
S. [TapannenbHble OpsiIMbIE 10 1-9
6. HepaBeHncTta B reomerpun 5 1-9
/. ['eoMeTpuyecKoe MECTO TOUEK. 5 1-9
8. OKpY>KHOCTh U KPYT 8 1-9
Bcero 68




Kiacc-8

roJ; o0y4eHus - 2
Bcero — 68 yacoB (2He/.4.)

Hcnonb3yemebie
Nori/mt HaumenoBanue pas3zienos, TeM Ko:1-Bo wacoB AJIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. YeThIpEéXyTroIbHUKH. 13 1-9
2. IleHTpanbHasi CHMMETPHSL. 7 1-9
3. ITogoGue TpeyroJpHUKOB 12 1-9
4, CBoiicTBa MIONIA/ICH FTE€OMETPUUECKUX (DUTYP. 10 1-9
S. Teopema I[Tudaropa 8 1-9
6. Cunyc, KOCUHYC, TAHT'€HC OCTPOTO YIJIa MPSIMOYTOJIbHOTO 13 1-9
TPEYTOJIbHUKA.

7. BnucanHble ¥ IEHTpaAJIbHBIE YTJIbI 5 1-9

Bcero

68




Kaace-9
roj o0y4yeHus - 3

Bcero — 68 yacos (2He.4.)

Hcnonb3yemebie
Nori/mt HaunmMenoBanue paszenos, TeMm Kon-Bo yacoB AJIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. CuHyc, kocunyc, Tairesc yrios oT 0 1o 180 5 1-9
2. Pelenue TpeyrojbHUKOB. 7 1-9
3. Teopema KOCHHYCOB U T€OpeMa CHUHYCOB. 7 1-9
4, Penienre npakTHYeCKUX 3aj1a4 9 1-9
S. [TpeoOpazoBanue noaoOusi. 9 1-9
6. Bexkrop 9 1-9
7. JlexapToBbl KOOPAMHATHI HA TJIOCKOCTH. 5 1-9
8. [IpaBuIbHBIE MHOTOYTOJIHUKH. 10 1-9
Q. JIBUKEHUs IJIOCKOCTH U BHYTPEHHUE CUMMETPUH PUTYD 7 1-9
Bcero 68




Kuaace-7
roj oOyuenus - 1

Y4eOHblii Kypc «BeposITHOCTH H CTATUCTHKAY

Bcero — 34 yaca (1uem.u.)

Hcnonb3yemebie
Nori/mm HanmeHoBanue pa3zienon, TeM Koi-Bo yacoB AJIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHUEM ) (rmudpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. CnocoObI npeicTaBICHUS JTaHHBIX 8 1-9
2. OnmcatenpHas CTAaTHCTHKA 9 1-9
3. CrnyyaitHbIl SKCTIEPUMEHT (OIIBIT) U CIlydalfHOE COOBITHE 8 1-9
4, I'pad 9 1-9
Bcero 34




Kiacc-8
roJl OOy4eHwHs - 2

Bcero — 34 yacos (1Hem.4.)

Hcnionb3yemeble
Nori/mt HaunmMenoBanue paszenos, TeMm Komn-Bo yacoB DIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (mudpoBbIe)
oOpa3oBaTeIbHbIE
pecypcehl
1. MHOXkecTBO 7 1-9
2. M3mepenne paccemBaHMs TaHHBIX 8 1-9
3. DJjieMeHTapHbIe COOBITHS CITYYaHOTO ONbITA 7 1-9
4, JlepeBo 8 1-9
S. [TpoTHUBOIOTI0KHBIE COOBITHS 4 1-9
Bcero 34




Kaace-9
roj o0y4yeHus - 3

Bcero — 34 yacos (1Hen.q.)

Hcnonb3yemebie
Neri/mt HaumenoBanue pasnieioB, TeEM Ko:1-Bo yacoB DIIEKTPOHHBIE
(B COOTBETCTBHH C COJICPIKAHHEM ) (rmucdpoBbIe)
o0pa3oBaTebHbBIC
pecypchl
1. CrniocoObl IpeICTaBIICHUS TAHHBIX 5 1-9
2. [lepectanoBKY U akTOpUa 6 1-9
3. ["'eomeTpryeckas BEpOITHOCTb 5 1-9
4, HcnbiTanue 6 1-9
S. CiydaiiHas BEJIMYMHA U PACIPE/ICICHHE BEPOSITHOCTEN 5 1-9
6. 3aKoH OOJIBIIMX YHUCEI 7 1-9
Bcero 34




ok w =
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Padouasi nporpamMma peaju3yercsi ¢ HCIOJIb30BAHNEM CJIeAYIOIINX
3JIEKTPOHHBIX (LM (PPOBHIX) 00Pa30BATEIbHBIX PECYPCOB

Poccuiickas amekTpoHHas 1koja - hitps://resh.edu.ru

«EnuHas koJuiekus nu@poBbIX 00pa30BaTelIbHBIX PECYPCOB) -
http://schoolcollektion.edu/ru

Caiit MunHCcTEepCcTBa 00pa3oBanus U Hayku P® http://www.mon.gov.ru
Poccutiickuit o0pazoBatensHbIN moptan hitp://www.school.edu.ru
Karasnor y4eOHbBIX H31aHMi, SJIEKTPOHHOTO 000PYIOBAHMS B SJICKTPOHHBIX
00pa3oBaTEIbHBIX PECYPCOB IS 0011Ier0 00pa3oBaHus
http://www.ndce.edu.ru

[IxonbHbI IOpTan http://www.portalschool.ru

[Topran Math.ru: 6ubnuoTeka, MearaTeKa, OJTUMITAA]IBI, 33141, HAYYHBIE
IIKOJIbI, HICTOPHUS MaTeMaTHku hitp://www.math.ru

Maremaruka. M3gatensckuit Jlom «IlepBoe ceHTSIOps»
http://www.math.1september.ru

["azera «1 cenTs0ps» WWw.1september.ru
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