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OdenepanvHas pabovas mporpamMma Mo ydyeOHOMY mpenMery «MareMaTukay
(6a3oBBIN ypoBeHB) (TpenMeTHas oOnacTh «MaTtemaTuka u uH(bOpMaTHKa») (manmee
COOTBETCTBEHHO — IMpOTrpamMmMa Mo MaTeMaTHKE, MAaTEMAaTHKA) BKITIOYAET TOSICHUTEIbHYIO
3aIHCKY, COJAEpKaHUE OOy4YeHUs, IUIAHUPYEMbIE pe3yJbTaThl OCBOCHHSI POTPAMMBI
110 MaTeMaTHKe, TEMAaTHIECKOE TIAHUPOBAHUE.

MNOACHUTEJIBHAA 3AIITUCKA

[Iporpamma mo maremaruke mjisi oOywarommxcs 5-9 kiaccoB paspaboTaHa
Ha ocHoBe PI'OC OOO. B nporpamme 1Mo MareMaTUKE YUYTEHbI WJIEU U MOJOKECHUS
KoHuenuuu pa3Butusi MaTeMaTH4ecKoro oopasoBanus B Poccuiickoii @eaepanuu.

[IpeamMeToM MaTeMaTHKH SBIISIOTCS (PyHIAMEHTAIBHBIE CTPYKTYPBI HAIIETO MHPA —
MPOCTPAHCTBEHHbIE (OPMBI U KOJMYECTBEHHbIE OTHOLICHUS (OT MPOCTEUIINX,
YCBAaMBAEMbIX B HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTATOUYHO CIIOKHBIX, HEOOXOJIUMBIX
JUTSL pa3BUTHS HAYYHBIX W MIPUKIAIHBIX Ujeh). MaremaTruueckue 3HaHusI 00eCIeYuBaOT
NOHUMAaHUE MPUHIMIOB YCTPOMCTBA W UCIOJIb30BAaHUS COBPEMEHHOM TEXHUKH,
BOCIIPUSITUE U  HMHTEPIPETALMIO  COIUAIBHOW, HSKOHOMHYECKOW, MOJUTHYECKOM
uH(pOpMaIUK, JaI0T BO3MOKHOCThH BBIMOJHATH PACUETHI U COCTABJISATH AJITOPUTMBI,
HAXOJIUTh U TPUMEHSTH (POPMYJIBI, BIAJETh MPAKTUUECCKUMU MPUEMAMU T€OMETPUIECKUX
U3MEPEHUM M TMOCTPOCHUM, YUTaTh MHPOPMAIIUIO, MPEACTABICHHYI0O B BHUJC TaOJIHII,
quarpaMM U Tpa@uKOB, JKUTh B YCJIOBHUSAX HEONPEACIEHHOCTH U TOHUMATH
BEPOSITHOCTHBIN XapaKTep CIy4yalHbIX COOBITHH.

N3yuenne marematuku GopmMupyer y oOydaromuxcs MaTeMaTHYECKUNA CTHIIb
MBIIIJICHUS, TIPOSBIISIFOIINIICS B ONPEACIEHHBIX YMCTBEHHBIX HaBbikax. OOyuaromuecs
OCBaMBAIOT TaKWE TPUEMBI U METOJbI MBIIUICHUS, KaK WHAYKIUA W JETyKIHUA,
000011IeHre ¥ KOHKpETU3aIusl, aHallu3 U CHUHTE3, KJIacCU(pUKAIUS U CHUCTeMaTH3allus,
abctparupoBanue u aHaIOrus. OOBEKTH MATEMAaTUYECKUX YMO3AKITIOUCHHH, TpaBUIa UX

KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOEHUH, CTOCOOCTBYIOT
BbIPa0OTKE YMEHUsI (OPMYITHPOBATH, 0OOCHOBHIBATH U JIOKA3bIBATh CYXKJICHUS, TEM
CaMbIM Pa3BUBAIOT JIOTUYECKOE MbIlUIeHHEe. M3yueHrne MaTteMaTuku oOecrieunBacT
dbopMHpoBaHKE AITOPUTMUYECKON KOMIOHEHTHI MBIIIUICHUS] U BOCIIUTAHUE YMEHUI
JEUCTBOBATh 1O 3aJaHHBIM  QJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIC W
KOHCTPYHPOBATh HOBBIC. B mporiecce pereHus 3a1ad — OCHOBOM y4eOHOM NeITeTbHOCTH
Ha ypOKax MaTeMaTUKHU — Pa3BUBAIOTCS TBOPUYECKAS M TIPUKIIATHASI CTOPOHBI MBIIILJICHUS.
OOyuenne MaTeMaTuke 1a€T BO3MOKHOCTh Pa3BUBATh y 00YYAIONIUXCS TOUHYIO,
parMoHaNbHYI0O U WH()DOPMATUBHYIO pe€ub, YMEHHE OTOMpPATh HAWOOJIee TMOIAXOISIINE

SI3BIKOBBIC, CUMBOJIMYECKHE, TPadUIECKre CPEJCTBA JJIS BBIPAKECHUS CYKICHUN U
HaTJISTHOTO UX TIPEICTABIICHHS.

[Ipn W3ydeHUHM MaTeMaTHKH OCYIIECTBISIETCS OOIIee 3HAKOMCTBO C METOJaMHU
MO3HAHUS JIEHCTBUTEILHOCTH, MPECTABIECHUSIMU O TIPEIMETEe U METOJaX MAaTeMaTHKH,
WX OTJIMYUH OT METOJIOB IPYTUX €CTECTBEHHBIX M TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSX
MPUMEHEHUST MAaTEMAaTHUKH JIJISl PEIICHUS] HAYYHBIX M MPUKJIATHBIX 3a/1a4.



[IpuopureTHbiMu TIEMIMH OOydYeHHsSI MareMmaThke B 5-9 Kiaccax SBISIOTCS:

dbopMHpOBaHKE EHTPATBHBIX MAaTEeMATHYECKUX MOHATHH (YMCII0, BEIMYMHA,
reoMeTpuyeckas ¢Gurypa, nepeMeHHas, BEpPOSTHOCTh, (PYHKIHS), 00ECIICUNBAIOIINX
MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MATEMATHUYECKOTO 00pa30BaHUs 00yUYarOIINXCS;

MoJIBeICHHE OOY4YaloIIMXCS Ha JOCTYIIHOM [IJIi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTeMaTUKU U OKPY>KaIOIIEr0 MUpPA, MOHUMAaHWE MAaTEMAaTUKH KaK 4acTu
oO0IIIe#t KyIbTYphI YEIOBEUECTBA;

pa3BUTHE WHTCIUICKTYATbHBIX W TBOPYECKUX CIIOCOOHOCTEH O0O0ydJaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTH MBIIIJICHUS,
MHTEpeca K U3YYEHUIO MaTeMaTHKH;

dbopmupoBaHrue (PYHKIIMOHATBHON MaTEMaTUYECKOM TPAaMOTHOCTH: YMEHHS
pacrio3HaBaTh MPOSIBIICHUS MAaTEMATHYECKUX MOHSATUH, OOBEKTOB U 3aKOHOMEPHOCTEU
B pCAJbHBIX >KU3HEHHBIX CUTYAIUSAX U MPU U3YUYCHUH JPYTUX YUYEOHBIX MPEIMETOB,
MPOSIBJIICHUSI 3aBUCUMOCTEH W 3aKOHOMEPHOCTEH, (QOopMylIHpoBaTh HUX Ha SA3bIKE
MaTeMaTUKM U CO3/1aBaTh MaTEMaTUYECKHUE MOJIeNIM, MPUMEHSITh OCBOCHHBIM
MaTeMaTUYECKHil anmapaT [ pEHIeHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajady,
HMHTEPIIPETUPOBATH U OLICHUBAThH MOJYYCHHBIE PE3YJIbTATHI.

OCHOBHBIE TMHUU COAEPKAHMSI POTPAMMBI 10 MaTeMaThke B 5—9 kiaccax: «Yucina
U BBIUMCIEHUS», «Anredpa» («AnreOpanyeckue BBIPpAKECHUS», «YPaBHEHHUS U
HEpaBeHCTBaY ), « DyHKINY, «I'eomeTpus» («I'eomeTpudeckue GUrypbl U KX CBOMCTBAY,
«3MepeHne TreoMEeTpUYECKUX BEIUYHMH»), «BeposTHOCT, M cratucTuka». JlaHHbBIE
JIMHUU Pa3BUBAIOTCS TMapajliebHO, KaKIasi B COOTBETCTBUU C COOCTBEHHOW JIOTHKOM,
OJIHAKO HE HE3aBUCHUMO OJIHA OT JPYTro#, a B TECHOM KOHTAaKTE U B3aUMO/ICUCTBUMU.

ConepsxkaHue nMporpaMMbl IO MaTeMaTUKE, pachpenenéHHoe 1o rojgam oOydeHHs,
CTPYKTYpPUPOBAHO TaKUM OO0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MNPUHIIUIHAIBHBIM
BolpocaM  oOyuwarommecss  oOpalaauch  HEOJHOKPATHO, 4YTOOBI  OBJIAJICHHE
MaTeMaTUYECKUMU TOHSITUSMH W HaBbIKAMHM OCYIIECTBISJIOCH IOCIEI0BATEIbHO H
MOCTyNaTeIbHO, C COOJIIOJICHWEM NPUHIMIIA MPEEMCTBEHHOCTH, a HOBBIC 3HAHUSA
BKJIIOYAJIUCh B OOIIYI0 CHCTEMY MaTEMaTHYECKUX TMPEJCTaBICHUN O0ydYaromuxcs,
pacuupsisa U yriyossis e€, o0pa3ys NpoYHbie MHOKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OOO maTtemaTuka sBISETCS 0053aTE€IbHBIM YYEOHBIM
peaMeTOM Ha ypOBHE OCHOBHOTO 001iero oopaszoBanus. B 5-9 knaccax maremartuka
TPaAUIIMOHHO U3YUYaeTCs B paMKax CJICIYIOMIUX Y4eOHBIX KypCOB: B 5—6 Kilaccax — Kypca
«Marematukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKIrOUYast SJIEMEHThI CTATUCTUKH U
Teopuu BepoATHocTe) u «l'eomerpusi». IlporpamMmmoii Mo mMaTeMaTUKE BBOAMTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposTHOCTh U CTATUCTUKAY.

OO6miee 4KCIIO 4acOB, PEKOMEHJIOBAHHBIX IS U3yUYCHHUS MaTeMaTwku (0a30BbIN
YPOBEHBb) Ha YPOBHE OCHOBHOTO O0Iero oOpaszoBaHus, — 952 wyaca: B 5 kiacce —
170 gacog (5 yacoB B Hejent0), B 6 kiacce — 170 gacoB (5 yacoB B HeJeN0), B 7 Kjacce —
204 gaca (6 gacoB B Hejien0), B 8 kiacce — 204 gaca (6 yacoB B HeJEN0), B 9 Kitacce —
204 gaca (6 yacoB B HEJIEIIIO).



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI

IO MATEMATHUKE HA YPOBHE OCHOBHOT'O OBILIEI'O OBPA30OBAHUA

N3yuyenne mMatreMaTHUKyd Ha YPOBHE OCHOBHOTO 00IIero 0Opa30BaHUs HAIpPABICHO
Ha JOCTI)KCHUE OOYYalOlUMUCS JIMYHOCTHBIX, METANpPEAMETHBIX M MPEIMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB OCBOCHUS yUeOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE  pPe3yJbTaTbl  OCBOEHUS  MPOrpaMMbl MO  MaTeMaTUKE
XapaKTepU3yHOTCS:

1) naTpuoTnyeckoe BOCIUTAHME:

IPOSIBJICHUEM HMHTEpEca K IMPOIUIOMY M HACTOSIIEMY POCCHUHCKONW MAaTEMAaTHKH,
LIEHHOCTHBIM OTHOLIEHUEM K JIOCTM)KEHHUSAM POCCUHCKHX MAaTEMAaTUKOB U POCCHUHCKOMN
MaTEMaTUYECKOM IIKOJIbI, K MCHOJb30BAaHUIO 3THX JIOCTH)KEHHI B APYrMX HayKax M
NPUKIAAHBIX cepax;

2) rpa;kaaHcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00SI3aHHOCTEN IpakJJaHWHA U PEaM3aliK €ro Mpas,
IOpPEJICTaBICHUEM O MaTeMaTUYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX
CTPYKTYD, SIBICHUI, MPOUEAYP I'PakIAaHCKOr0 001IecTBa (HanpuMep, BEIOOPHI, OIPOCHI),
TOTOBHOCTBIO K OOCYXACHUIO 3TUYECKHX MpoOJieM, CBSI3aHHBIX C NPAKTUYECKUM
IPUMEHEHUEM JOCTH)KEHMM HayKH, OCO3HAHMEM BaXKHOCTH MOPAIBHO-3THYECKHUX
MPUHIIUIIOB B I€SITEIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHUE:

YCTAaHOBKOM Ha AaKTHBHOE Yy4YaCTHE B PEIICHUM MPAKTUYECKUX  3a7ad
MaTE€MaTUYeCKOM  HANpPAaBICEHHOCTH, OCO3HAHMEM BaXXHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHMs Ha NPOTSIKEHUHM BCEM JKU3HM [UIsl YCHEIHOM MpoQecCHOHATbHON
NEeATEIbHOCTH W Pa3BUTHEM HEOOXOAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM HHAMBUAYAIbHONM TpPACKTOPUM OOpa30BaHMsI M >KMU3HEHHBIX IUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOILMOHAJIBHOMY W JICTETUYECKOMY  BOCHIPUSTHIO
MaTeMaTUYeCKuX OOBEKTOB, 3aJad, pEIICHWH, pacCyXJICHUW, YMEHHUIO BHJIECTbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAlMEN B AESTEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX IPEICTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa, MNPUPOJbI M OOIIECTBa,
NOHMMAaHUEM MAaTeMaTUYEeCKOW HayKu Kak cepbl YETOBEUYECKON AESATENbHOCTH, ITAIIOB
e€ pa3BUTUS M 3HAYMMOCTU JUIA PAa3BUTHUsS LHMBWIW3ALUH, OBJAJACHUEM SI3bIKOM
MaTEeMaTUKUd U MaTeMaTU4eCKOW KyJIbTypOH Kak CpeJCTBOM IO3HAHUS MHpa,



OBJIaACHUEM HpOCTCﬁMHMH HaBbIKaMH HCCJI@,Z[OB&TCJIBCKOﬁ JCATCIIPHOCTH,

6) puznueckoe BocnuTaHue, (OpMHPOBaAHHE  KYJLTYPbl  30POBbS H
IMOIMOHAIBHOIO 0JIAT OOy YHS:

TOTOBHOCTBIO IPUMEHATh MATEMATHYECKUE 3HAHUS B MHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 3/I0pOBOro 00pasza >KWU3HU (340pOBOE MUTAHUE, COATAHCHUPOBAHHBIN PEKUM
3aHATUH U OT/bIXa, peryispHas pusnueckas akTHBHOCTD), CPOPMHUPOBAHHOCTHIO HABBIKA
pednexkcun, MpPU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAaKOTO >K€ IpaBa APYroro
YeJI0BEKa;

7) 3K0/10rNYecKoe BOCIIUTAHUE:

OpUEHTAllMEe Ha NPUMEHEHUE MaTeMaTHYEeCKUX 3HAHUU JUIsl pelleHus 3ajaad
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEH CpeIbl, IUIAHUPOBAHUS MTOCTYIIKOB M OLIEHKH WX
BO3MOXKHBIX IIOCJEACTBUNA JJIi OKpY’KaIOLIEH Cpenbl, OCO3HAHHWEM IJI00alIbHOIO
XapakTepa dKOJOTHIECKUX POOJIeM U IMyTel UX pelieHus;

8) ajanranus K N3MEHSIOIIHUMCS YCJIOBUSIM COIMAJIBLHON U PUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, OBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Y€pE3 IMPAKTUYECKYIO JEITEIBHOCTh, B TOM YHCIE YMEHHUE
YUUTBCS y APYTUX JIIOAEH, TPHOOpETaTh B COBMECTHOU JAESITEIbHOCTU HOBBIE 3HAHUS,
HABBIKM U KOMIIETEHIIMM U3 OIbITA APYTHX;

HE00XOAMMOCThIO B (POPMHPOBAHUN HOBBIX 3HAHMM, B TOM 4yucie (OPMYIUPOBATH
UJIeU, IOHATHS, TUIIOTE3bl 00 00BEKTAX U SABJICHUSAX, B TOM YHCIIE paHEE HE U3BECTHBIX,
0CO3HaBaTh Je(UIUTH COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH, MIIaHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaThb CTPECCOBYIO CHUTYAallMIO, BOCIPHUHUMATL CTPECCOBYIO
CUTYaIMIO KaK BbI30B, TPEOYIOMINIA KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBbIE PEILICHUS
U JIeHCcTBUSA, OPMYIUPOBATH U OLIECHUBATh PUCKU U MOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATbBI

B pesynbTaTte ocBOSHUS IPOrpaMMBbI TI0 MaTEMaTHKE Ha yPOBHE OCHOBHOT'O OOIIIETO
oOpaszoBaHus y oOydaromierocsi OyayT copMupoBaHbl METaNpeAMETHBIE Pe3yJIbTaThl,
XapaKTEPHU3YIOINIUECS OBIAJCHUEM YHUBEPCATHHBIMU TO3HABATEIBHBIMH JCHCTBUSMU,
YHUBEPCATbHBIMH ~ KOMMYHHUKAaTUBHBIMH  JICUCTBHSIMH W YHUBEPCAIbHBIMU
PETYISTUBHBIMU JACHCTBUSMU.

No3HaBaTenbHble YHUBEpPCanbHble yyebHble gencTBua

ba3oBble JJoruueckue aeiicTBHA:

BBISBIATH M XapPaKTEPU30BATh CYIIECTBEHHBIE TMPU3HAKM MaTEMaTUUYECKUX
OOBEKTOB, TOHSTUH, OTHOIICHUN MEXIy MOHITHSAMHU, (HOPMYIUPOBATH OMpPEACIICHUS
MOHSATUM, YCTAaHABIWBAThH CYIIECTBEHHBIM MpHU3HAK KJIacCU(pUKAIMKU, OCHOBAHUS
JU1s1 0000IEHNS ¥ CpaBHEHHUSI, KpUTEPUH IIPOBOJIMMOTO aHAJIN3a,

BOCIIPUHUMATh, (HOPMYIUPOBATH M MPEOOPA30BBIBAThH CYKICHUS: YTBEPAUTEIILHbBIE



Y OTpUIIATeIbHbBIC, CAMHUYHBIC, YACTHBIC U O0IINE, YCIOBHBIC,

BBISBJISATh MATEMAaTHYSCKHAE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IPOTHBOPCUYUS
B (QakTax, JaHHBIX, HAOJIONCHUAX W YTBEPKICHHUAX, TNpeyiaraTh KPHUTCPHH
JUISL BBISIBJICHUS] 3aKOHOMEPHOCTEH M MTPOTHBOPCUHH;

JIeJIaTh BBIBOJIBI C HCITOJIb30BAHUEM 3aKOHOB JIOTUKH, ISAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKITIOUCHHH, YMO3aKIIOUCHUH 110 aHAJIOTHH;

pa30duparh JOKa3aTeJIbCTBA MAaTEMaTHYCCKUX  YTBEPXKICHHH  (MpsSMBIC |
OT TPOTHUBHOTO), TMPOBOJAUTH  CAMOCTOSTCIILHO  HECIOKHBIC  JIOKA3aTeJIbCTBA
MaTeMaTHYECKUX (aKTOB, BBICTPAMBATH APTYMCHTAIMIO, IPUBOJUTH IPHUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHS,

BBIOMpATH CHOCOO pelieHus y4eOHOW 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pellleHus1, BEIOMpATh HanOoJIee MOIXOANIMA ¢ YIETOM CaMOCTOSITEIIEHO BbIICICHHBIX
KpUTEPHUEB).

ba3oBble uccienoBarejibCKue 1eMCTBUS:

WCITOJIB30BaTh BOMPOCHI KaK MCCICIOBATEIBCKAA HHCTPYMEHT IIO3HAHWS,
(GhopMyIHpOBaTh BOMPOCH], PUKCUPYIOIINE MPOTUBOPEUNE, MPOOIEMY, CAMOCTOATEIIHLHO
yCTaHaBJIMBAaTh MCKOMOE M JaHHOE, ()OPMHPOBATH THIOTE3y, apryMEHTHPOBATh CBOIO
TTO3UIINI0, MHCHHE;

IPOBOJIUTH M0 CAMOCTOSITEILHO COCTABIICHHOMY TUIAHY HECIOKHBIM AKCIICPUMEHT,
HEO0O0JIBIIIOE UCCIIEIOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHYECKOTO OOBEKTA,
3aBUCUMOCTEH 00BEKTOB MEKy COOOi;

CaMOCTOSTeNIbHO (hopMynHpoBaTh 0OOOIIEHUS YW BBIBOABI IO pe3yjbTaTam
MIPOBENEHHOTO HAOJIOICHUS, WCCISAOBAaHNS, OIICHUBATh JOCTOBEPHOCTH MOJYyYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 000OIIEHNUI;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TakKKe BBIIBUTATh
MIPEATOJIOKEHHUS O €TO Pa3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH ~ HEJOCTATOYHOCTb M M30BITOYHOCTh  MH(QOpPMAIMM,  JAHHBIX,
HEOOXOUMBIX JUJIsl pELICHUS 33/1a4U;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMATH3UPOBATh M  HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (GOPM MpE/ICTaBICHMUS;

BBIOMPATH (POpMY mpecTaBlIeHUsT HHPOPMAITUU 1 WLTFOCTPUPOBATH PelllacMble
3aJlayu CXeMaMH, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMY,

OLICHHMBATh HAA&KHOCTh MHPOPMAIIMU MO KPUTEPHSIM, NPEUIOKEHHBIM YUUTEIEM
WM CPOPMYJIMPOBAHHBIM CaMOCTOSITENIBHO.
KoMMyHUKaTHBHBIC YHMBeEpCaJbHbIe Y4eOHbIC NCHCTBUS:

BOCIIpUHUMATL H (1)OpMYJII/Ip0BaTB CYXKICHUA B COOTBCTCTBHU C YCIOBUAMHU U
oeisiMu O6I].[CHI/I$I, SICHO, TOYHO, I'PAMOTHO BbIPAXXAdThb CBOK TOYKY 3PCHHA B YCTHBIX
1 IMMCbMECHHBIX TCKCTAX, AaBaTh ITOACHCHUSA 110 XO4Y PCIICHUA 3ada491, KOMMCHTHUPOBATH



TIOJTyYEHHBIN Pe3ysIbTarT,

B XO0/€ OOCYXIEHHS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAEMOW TEMBI,
poOJIeMBbI, pelraeMon 3a/1auu, BBICKA3bIBATh WJEH, HAIICJIICHHBIC HA MOWCK PEIICHHS,
COMOCTABJIATh CBOM CYXICHHS C CYXJACHHAMH JApPYTUX YYaCTHUKOB JIMAJIora,
OoOHapy>KHBaTh pa3InIue M CXOJICTBO TMO3UIINNA, B KOPPEKTHOU popme dhopMynrpoBaTh
pasHoracHsi, CBOM BO3PaKEHUS;

NPECTABIATh PE3YJIbTAaThl PEIICHHUS 3aJadd, DJKCICpUMEHTa, HCCICI0BaHus,
MPOEKTa, CaMOCTOSITENIBHO BHIOWpPATh (opMaT BBICTYIUICHHS C YYETOM 3ajad
NpEe3CHTAINA U OCOOCHHOCTEH ayIUTOPHH;

MMOHUMATh ¥ UCIIOIH30BaTh IPEUMYIIECTBA KOMAHIHOW U MHANBUAYATHLHON pabOThHI
MIPY peIIEHUN yIeOHBIX MAaTEMAaTHICCKUX 3a]1aY;

OpUHUMATh 1eJb COBMECTHOW JIESITENIbHOCTH, IUIAHUPOBATH OPraHU3aIUIO
COBMECTHO paboThI, pacipeneisaTh BUABI paboT, T0TOBapUBATHCS, 0OCYXKAATh MPOIIECC
U pe3yJibTaT padoThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJIEH;

y4acTBOBaTh B TPYNMOBBIX ¢Gopmax paboThl (0OCYXJeHHS, OOMEH MHEHUSIMH,
MO3TOBBIC MITYPMBI M IPYTHE), BBIOIHATH CBOIO YaCTh pa0OTHl M KOOPAMHUPOBATH CBOU
JIEUCTBUS C APYTMMH WICHAMH KOMaH/Ibl, OLIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOIIUI
MPOIYKT MO KPUTEPHUSAM, CHOPMYITUPOBAHHBIM yU4aCTHUKAMHU B3aHUMOICHCTBHS.
PeryasiTuBHbIe YHMBepcaJbHble YuyeOHbIe /1eificTBUS

Camoopranusanus:

CaMOCTOSTENIBHO COCTaBJIATh IUIaH, aJrOPUTM pElIeHUs 3a1adyd (WM €ro 4acTh),
BBIOMpPATh CHOCOO pEIIeHHs C YYETOM HUMEIOIIUXCA PECcypcoB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBaTh U KOPPEKTHPOBATH BapUaHThl PEIICHUN C Y4ETOM
HOBOU MH(pOpPMAIIUH.

CaMOKOHTPOJIb:

BJAJeTh CIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTpPOJISI Ipolecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOM 3a1auu;

OpeaBUIETh TPYAHOCTH, KOTOpblE MOTYT BO3HHMKHYTh INpU pELICHUH 3ajauH,
BHOCHUTH KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITETHCTB, HAWICHHBIX
OITUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa [EATEIBHOCTH TIOCTABICHHOW IENH U
YCIOBUSIM, OOBSACHATh MPUYUHBI JOCTHDXKCHUS WIM HEIOCTIDKEHHUS II€JIM, HaXOJUTh
OLMOKY, JaBaTh OLEHKY MIPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3yNbTaThl OCBOEHHUS MPOTPAMMBI IO MAaT€MAaTHUKE MPEACTaBICHBI
0 ToJIaM 00YYCHHS B CISAYIOIIMX pa3jeliax MporpaMMbl B paMKaX OTJICIbHBIX yUeOHBIX
KypcoB: B 5-6 Kimaccax — Kkypca «Maremaruka», B 7-9 Kiaccax —KypcoB
«Anrebpay,«I"'eomeTpusi», «BeposSTHOCTh U CTATUCTHKAY.



OEJAEPAJIBHAS OBPA3OBATEJIBHASA TIPOI'PAMMA YYEBHOT' O KYPCA

«MATEMATHUKA» B 5-6 KIACCAX

MNOACHUTEJIBHAA 3AIITUCKA

[IpuopureTHbIMU TeNIMU OOy4YeHHsI MaTeMmaThke B 5—6 Kiaccax SBISIOTCS:
MPOJIOJKEHNE (OPMHUPOBAHUS OCHOBHBIX MATEMATHYECKUX MOHITHH (YHCIIO,
BEeNIMYMHA, TreomeTpuueckas ¢urypa), o0OECneYMBaIOIMIUX IPEEMCTBEHHOCTh M

NEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHus 00y4YaIOINXCS;

pa3BUTHE MHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs,
MO3HABATEJIbHOM AKTUBHOCTH, HWCCJENOBATEILCKUX YMEHUH, MHTEpeca K H3YUYECHHIO
MaTEeMaTUKHU;

HOJBEJCHUE OOyJyarolmMXcsd Ha JOCTYIHOM JJIi HHUX YpPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MaTEMATUKU U OKPYKAIOIIETO MUPA;

dbopmupoBaHre (PYHKIIMOHAJIIBHOW MaTeMaTUYeCKOW T'PAaMOTHOCTH: YMEHUS
pacrio3HaBaTh MaTeMaTHYECKUE€ OOBEKTHI B pPEalbHBIX KU3HEHHBIX CHUTYyallUsX,
MPUMEHSITh OCBOCHHBIC YMEHHS ISl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX 3aj]1ad,
WHTEPIIPETUPOBATh IMOJIYYECHHBIE PE3YyJbTaThl M OLIEHUBATh HUX HA COOTBETCTBHE
MPAKTUYECKON CUTYAIUHU.

OCHOBHBIE JIMHUU COJIEpKaHUS Kypca MareMaTuku B 5—6 Kiaccax —
apuMeTHdecKkas U TreoMeTphuecKasi, KOTOpbIE Pa3BUBAIOTCS MMApaLIENbHO, KaxKiaas
B COOTBETCTBUU C COOCTBEHHOM JIOTMKOHM, OJIHAKO, HE HE3aBUCHUMO OJIHA OT APYIOW,
a B TECHOM KOHTaKT€ W B3auMojelcTBuU. Takke B Kypce MaTeMaTHUKU MPOUCXOIUT
3HAKOMCTBO C AJIEMEHTaMU aJre0pbl U ONMHUCATEIbHON CTATUCTUKHU.

N3yuenue apudmMeTnueckoro marepuajia HauyMHAETCAd CO CHCTeMaTU3alud H
Pa3BUTHS 3HAHUW O HATYpaJIbHBIX YHCIIAX, TOJYYEHHBIX Ha YPOBHE HaYaIbHOTO OOIIEro
oOpa3zoBanusi. I[Ipm >TOM COBEpIIEHCTBOBAHHE BBIYUCIUTEIILHON TEXHUKH U
(opMHpOBaHME HOBBIX TEOPETUYECKUX 3HAHMM  COYETaeTcs C  Pa3BUTHEM
BBIYMCIIUTEILHON KYJBTYpPhl, B YaCTHOCTH C OOy4Ye€HHEM TMPOCTEHIINM MpuéMam
NPUKUAKA W OIEHKH pPEe3yJIbTaTOB BBIUMCICHUN. M3ydeHue HaTypajdbHbIX YHCEN
poJIoKaeTcs B 6 Kjacce 3HAKOMCTBOM C HayaJbHBIMU MTOHATHSIMU TEOPHUH IEIUMOCTH.
Hayvasio n3ydenust OObIKHOBEHHBIX U JECATHYHBIX IPOOEi OTHECEHO K 5 Kiaccy. ITo
NEpPBBIN 3TAll B OCBOCHUH APOOEii, KOTJa TPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU UJIESIMH,
MOHATUSIMU TeMbl. [Ipu 3TOM paccMoTpeHre OOBIKHOBEHHBIX IPOOeiH B TIOJHOM 00bEME
MPEIIECTBYET U3YUEHUIO JECATUUHBIX APOOEH, UTO 11eJ1IeCO00pa3HO C TOUKHU 3PECHUS
JIOTUKU W3JI0KEHUS YHMCJIOBOW JIMHUU, KOT/a MpaBUiia IEUCTBUN C JECATUYHBIMU
IpOoOsSIMA MOXKHO OOOCHOBATh y>K€ M3BECTHBIMHU AJITOPUTMaMU BBITIOJIHEHUS JIEUCTBUI
C OOBIKHOBEHHBIMH APOOSMU. 3HAKOMCTBO C JCCSITHYHBIMU JIPOOSMH PACIIUPUT
BO3MOYKHOCTH JJII TIOHUMaHUsI 00YyYarolMMUCA TMPUKIAHOTO MPUMEHEHUsI HOBOU
3alUCH MPU U3YYEHUM JPYTUX TPEAMETOB U TPU MPAKTUUYECKOM HCIOJIH30BAHUHU.
K 6 xnaccy oTHec€H BTOPOIA dTall B U3y4eHUU APOOeH, T/Ie TPOUCXOIUT
COBEPILIEHCTBOBAHNE HABBIKOB CPABHEHUS U MpeoOpa3oBaHusl 1po0Oeid, 0CBOEHNE HOBBIX

BBIYMCIUTEIbHBIX AJITOPUTMOB, OTTAUUBAHUE TEXHUKU BBIYMCICHUH, B TOM YHCIIE



3HAYEHUN BBIPAKEHUM, COAEpKAIUX M OOBIKHOBEHHBIE, M JECATUYHBIE IpOoOH,
YCTaHOBJICHHE CBSI3€M MEXy HUMHU, pACCMOTpPEHUE MPUEMOB PEIICHUS 3a]1a4 Ha APOOH.
B Hauane 6 kjlacca IpOUCXOJUT 3HAKOMCTBO C IMOHSATHUEM IPOIIEHTA.

Oco0eHHOCTBIO N3YUEHHS TIOJIOKUTENBHBIX U OTPULIATEIbHBIX YHCEIN SBISAETCS TO, YTO
OHH TaK)K€ MOTYT pacCMaTpUBATHCS B HECKOJIBKO 3TanoB. B 6 kiacce B Havasne u3ydyeHus
TeMbl «IlonoKUTEeNbHbIE U OTpULIATENIbHBIC YHCTIay BhIesieTcs noareMa «Lemnpie uncnay,
B paMKaxX KOTOpPOW 3HAaKOMCTBO C OTpPUUATEIbHBIMH YHCIAMH W JEHCTBHUSIMHU
C TIOJIOXKUTEITLHBIMU M OTPHULIATENIHHBIMHU YHACIIAMU IIPOUCXOAUT HA OCHOBE COJIEPKATEIBHOIO
M0JIX0/1a. DTO MO3BOJISIET HAa TOCTYITHOM YPOBHE MO3HAKOMHUTH O0YYAIOIIUXCSl PAKTHYECKH
CO BCEMHU OCHOBHBIMU IMOHSATUSAMH TEMbI, B TOM YHCIE€ U C MPaBWIAMH 3HAKOB
NpY BBINIOJTHEHUHU apU(PMETUUECKUX ASUCTBUA. V3ydueHue paliMoHaIbHbBIX YMCEl Ha 3TOM He
3aKOHYUTCS, a OYJIeT MPOJA0JKEHO B Kypce alnreOpsl 7 Kiacca.

[Ipu oOyueHUM pEeHIeHUI0 TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCIONb3YIOTCS
apupmernyeckre npuémsl pemieHus. [Ipu oTpaboTKe BBIYMCIUTEIBHBIX HABBIKOB B 5—6
KJIaCCAaX paccMaTPUBAIOTCS TEKCTOBBIE 3314l CIEAYIOIIMX BUAOB: 314U Ha JIBUXKEHUE,
Ha YacTH, HA TIOKYTMKHU, HAa paboTy U MPOU3BOUTEIHHOCTD, HA IPOLIEHTHI, HA OTHOIIICHUS
u nponopuuu. OOydarouecss 3HaKOMATCS ¢ Ipu€MaMu pelieHus 3aaad nepedopom
BO3MOXKHBIX BapUaHTOB, ydarcsl paboTaTh ¢ uHMOpMaImen, mpecTaBieHHol B Gpopme
TaOJIUI WU JUarpamm.

B mporpamme yueOGHOro kypca «Maremaruka» MpeaycMOTpeHO (HOpMHUpOBaHUE
MPOIEIEBTUUECKUX aNreOpandyeckux MpeAcTaBieHuil. bykBa Kak CHUMBOJ HEKOTOPOTO
Yucla B 3aBUCUMOCTH OT MAaTe€MaTH4YeCKOro KOHTEKCTa BBOAMTCS ITOCTENEHHO.
BykBeHHass CHMBOJMKAa IIHPOKO HCIOJIB3YETCS MPEXKAE BCEro s 3aluch OOIIMX
YTBEPKJIECHUHN U IPEI0KEHUI, POPMYII, B HACTHOCTH ISl BBIYUCICHUS T€OMETPHUECKHUX
BEJIMYMH, B KAYECTBE «3aMECTUTEIISD YUCIIA.

B nmporpamme yueGHOro kypca «MaTemaTuka» NpelCTaBleHa HarJsaHas
reOMETpHsi, HalpaBJICHHAss Ha Pa3BUTHE OOPA3HOTO MBIILICHUS, MPOCTPAHCTBEHHOTO
BOOOpaxeHus, N300pa3uUTENbHBIX YMEHUN. DTO Ba)KHBIM 3Tal B U3YyYEHUU T'€OMETPUH,
KOTOPBIM  OCYIIECTBJISICTCS HAa  HAlVSAHO-TNIPAKTUYECKOM  YPOBHE,  OMUPAETCS
Ha HarjasigHO-OOpa3HO€ MbIIUICEHHEe oOydaromuxcsa. bosblmas pojib  OTBOJIUTCS
MPaKTUYECKOHN JEATENBHOCTH, OMBITY, SKCIEPUMEHTY, MOenpoBaHuto. OOydaroniuecs
3HAKOMSITCS ¢ TEOMETPUYECKUMHU (PUTYpaMu Ha TUIOCKOCTH M B MPOCTPAHCTBE, C HUX
NPOCTEUIIMMU KOHPUTYpalusMH, YyyaTcsi wu300pakaTb KX Ha HEJIWHOBAHHOW U
KJIeT4aToi Oymare, pacCMaTpuBaIOT MX MPOCTEHIHe CBOWCTBA. B mporiecce uzydeHus
HaIJISIIHOM T€OMETPUM 3HAHUS, MOJyYeHHbIE OOYyYarONIMMUCS Ha YPOBHE HAYaJIbHOTO
o01iero oOpa3oBaHusl, CHCTEMATH3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY TUIaHy B 5—06 Kilaccax M3y4aeTcs MHTErPUPOBAHHBIN IPeIMET
«Marematuka», KOTOPbIM BKIIOYAET apU(PMETUUYECKUA MaTepuan W HarjsagHyro
TE€OMETPHUI0, a TAKXKE MPONEACBTUUECKUE CBEICHUS U3 aiareOphl, JIIEMEHTHI JIOTUKUA U
Hayaja OnucaTeIbHON CTAaTUCTUKH.

OO111ee yKcio 4acoB, pEKOMEHI0BAHHBIX I U3yYeHHUs] MaTeMaTuku, — 340 yacos:
B 5 kyacce — 170 gacoB (5 yacoB B Hefien0), B 6 kiacce — 170 yacoB (5 4acoB B HEJIEIIO).



COJEPXAHUE OBYYEHUA
S KIIACC

HaTypanbHble uncna u Hynb

Hatypanbnoe wumcnmo. Psg Harypanpabix uncen. Yucno 0. W3o6paxkenue
HaTypaJbHBIX YUCET TOUKAMU Ha KOOPJUHATHOU (YUCTIOBOI) NPSIMOIA.

[TosunmonHas cucTteMa CUYHACIEHUA. PuMmckas HyMmepanus Kak IpuMep
HEMO3UIIMOHHON CHCTEMBI CUUCIICHUSA. J[eCATUUHAs CUCTEMA CUUCIICHUS.

CpaBHEHHE HAaTypajbHBIX YHCEJ, CPABHEHHE HATypaJbHBIX YHCEI C HYJEM.
Crnoco0bl cpaBHeHUs. OKPYTJICHUE HATYPAIbHBIX YUCEN.

CioxxeHue HaTypaJbHBIX YMCEI, CBOMCTBO HYJIS NPHU CIIOXKECHUU. BhrumTanue Kak
nercTBre, 00paTHOE CIOKEHHUIO. YMHOXKEHHUE HATypajbHBIX YHCEN, CBOMCTBA HYJIS U
CAVHUIIBI TIPU YMHOXEHUU. JlemeHue Kak JelcTBUE, OOpaTHOE YMHOXKEHHUIO.
KoMrioneHTs! neiicTBUi, CBsA3b Mex1y HUMH. [IpoBepka pe3ynbrara apupMeTHIeCKOTo
nevictBus. IlepeMecTuTenbHOE M COYETATENBHOE CBOWMCTBA (3aKOHBI) CIOXKEHUS U
YMHOXEHUSI, pacTpeIeTUTEeIbHOE CBOUCTBO (3aKOH) YMHOEHUSI.

Hcnonbs3oBanne OyKB IJ1si 00O3HAUEHHWs] HEM3BECTHOIO KOMIIOHEHTa W 3aIluCU
CBOMCTB apu(PMETUUECKUX JTCHUCTBUM.

Jlenutenn u KpaTHBIE YHCIIA, PA3JI0KEHNE HA MHOXUTENH. [IpocThie U coCcTaBHBIE
yucna. [Ipuznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKkoM.

Crenenb ¢ HaTypaJdbHBIM MOKa3aTeJaeM. 3alliCh YKCIA B BUJE CYMMBI Pa3psIHBIX
cllaraemaix.

HucnoBoe BelpakeHUE. BpiuncieHne 3Ha4€HUN YUCIOBBIX BBIPAXXECHUH, NOPSIIOK
BBITOJIHEHUSA JACHUCTBUM. VCNONb30BaHME MpPHU BBIYMCICHUSIX TEPEMECTUTEIBHOTO U
COUYETATEIBHOTO CBOMCTB (3aKOHOB) CIIOKEHHMSI M YMHOXEHUS, paclpeneluTelbHOro
CBOWCTBA YMHOXECHHS.

Jpodu
IIpencraBienne o ApoOU Kak crocoOe 3armucH 9acTh BeIMUUHBL. OOBIKHOBEHHBIE

npobu. IlpaBwibHbIE W HeNpaBWwibHbIE ApoOu. CwmemiaHHas IpoOb, MPEICTaBICHUE
CMEIIaHHOW JpoOW B BHUAEC HENMPABWIHHOW APOOHW W BBIJICTICHUE IEJIOM YacTH YHCIIa
U3 HempaBWwIbHOW npobOu. M3o0paxeHue apoOelt TOYKaMU Ha YWCIOBOM TMIPSIMOM.
OcHoBHOe cBoicTBO ApoOu. Cokpamienue apooOei. I[lpuBeneHue ApoOH K HOBOMY
3HameHateno. CpaBHeHUE ApoOeii.

CnoxxeHrie W BBIYMTAHHE JpoOei. YMHOXXEHHUE W JelieHHue ApoOei, B3auMHO-
obpatHble Apobu. HaxoxaeHrne 4acTy 1eIoro 1 IeI0To 0 €ro YacTH.

Hecstuunas 3amuch apoOeit. IlpencraBneHue necsaTUyHOW npoOU B BHUJE
O0ObIKHOBEHHOH. M300pakeHne AECATUYHBIX ApoOed TOYKaMU Ha YHUCIOBOM MPSMOM.
CpaBHeHUE JECATUYHBIX IPOOECH.

Apudmernueckne NEUCTBUS C NECITHUYHBIMU ApoOsiMu. OKpyTieHne JeCATUYHBIX
IpoOeil.



Pemenue TeKCTOBBIX 3724

Pemenre TEKCTOBBIX 3a7a4 apu(PMETHUSCKUM CIOCOOOM. PereHue mormyeckmx
3amad. Pemenue 3amau mepeOOpoM BcCeX BO3MOXKHBIX BapHaHTOB. Vcmosib3oBaHue
IIPU PEIICHUU 3a/1a4 TaOJUIl U CXEM.

Pemenune 3anay, comepkammx 3aBUCUMOCTH, CBA3BIBAIOIINE BEIUYMHBL: CKOPOCTD,
BpEMsI, PACCTOSIHUE, II€HA, KOJMWYECTBO, CTOUMOCTh. EJMHUILIBI W3MEPEHUS: MAacCChl,
00bEMa, 1IeHBI, PACCTOSHHS, BpEMEHHU, CKOPOCTH. CBS3b MEXIY CAMHUIIAMHU U3MEPEHUS
Ka)KI0M BEJIINYUHEI.

Pemenre oCHOBHBIX 33249 Ha APOOH.

[Ipencrapiienre TaHHBIX B BUJI€ TAOIUII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsgaele npencraBnenus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK,
JIyd, YTOJI, JIOMaHasi, MHOTOYT'OJIbHHUK, OKPY>KHOCTb, KpyT. YTO0JI. [IpsAMOi1, OCTpBIN, TyTION
Y Pa3BEPHYTHINA YTJIbI.

JInuHa OTpe3Ka, METPUYECKHE €AWMHULBI JJIUHBL. JlnMHA JOMaHOM, INEPUMETP
MHOTI'OYTOJIbHUKA. MI3MepeHne 1 MOCTPOEHNE YIJIOB C MIOMOIIBIO TPAHCIIOPTHUPA.

Harnsnaele mnpencraBieHuss O (urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
NPsIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obOpaxkenne ¢uryp, B TOM uuciae Ha Kieryatoil Oymare. IloctpoeHue
KOH(UTypaluii U3 yacTen mpsiMoid, OKpYKHOCTH Ha HEJIMHOBAHHOM U KJIeT4aTol Oymare.
Hcrnonb30BaHuEe CBOMCTB CTOPOH M YIVIOB NPSMOYTOJIbHUKA, KBAAPATA.

[Tnomans MPSIMOYTOJIbHUKA u MHOT'OyTOJIbHUKOB, COCTABJICHHBIX
U3 TMPSMOYTOJHHUKOB, B TOM 4HcIlie (Uryp, M300paKEHHBIX Ha KJIETY4AaTON Oymare.
EnuHunel namepenus miomaim.

Harnsiaaele mpencTaBieHUs O MPOCTPAHCTBEHHBIX (Urypax: MPsIMOYTOJIbHBIN
napajuienenunes, Kyo, MHOrorpaHHuku. M3o00pakeHne npocTelmx MHOTOTPAaHHUKOB.
Pa3BépTku kyOa u napamnenenunena. Coznanue Mozesied MHOTOTPAaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U JAPYTHX MaTepPHAJIOB).

O0BEM NPAMOYTONBHOTO Mapaienenuneaa, Kyoa. Enuanisl nuamMmepenus o0beEMa.

6 KIIACC

HatypanbHble yucna

ApudmMernueckre AEUCTBUS € MHOTO3HAYHBIMM HATYpPaIbHBIMH  YHCIIAMHU.
UwucnoBbie BBIPAKEHUS, MOPSAOK NCUCTBHUM, MCIOIb30BaHHE CKOOOK. Mcmonp3oBaHue
MpY BBIYUCIICHUSX TEPEMECTUTEIBHOTO M COYETATEIBLHOIO CBOMCTB CJIOXKEHUS W
YMHOXEHUSI, pACIPEICIUTEIIbBHOTO CBOKMCTBA YMHOXEHUS. OKpyriieHHUEe HaTypalbHBIX
YHUCEJI.

JlenuTenu ¥ KpaTHbIE YKciia, HAUOOIBIITUN OOIIMM IeTUTeNh U HauMEHbIIee olliee
KpaTHoe. [[enuMocTh CyMMBI U IPOU3BEAEHUS. [[eTleHne ¢ OCTaTKOM.



Apoou
OObIKHOBEHHass JApoOb, OCHOBHOE CBOMCTBO JpoOM, COKpalieHue JapoOer.

CpaBHeHHMe U yNoOpsAaouMBaHUE IpobOeil. Pemenne 3agay Ha HaxO0XACHHE YacTu
OT LEJOro M UEJNOoro mo ero yactu. JIpoOHOoe uYMciIo Kak pe3yiapTaT JEJICHHUS.
ITpencraBienue AecATUUHON 1poOM B BUJE OOBIKHOBEHHOH IpoOM M BO3MOYKHOCTH
NpeCTaBICHUS OOBIKHOBEHHOM JpoOM B BHUAE AecATUYHOU. [lecsiTuunbie Aapodbu u
MeTpuyecKas cuctema mep. Apudmernyeckue AEHCTBUS W YHMCIOBBIE BBIPAXKEHUS
C OOBIKHOBEHHBIMH U JIECATUYHBIMH IPOOSMHU.

OtHo1uenue. Jlenenue B JaHHOM OTHoIeHnU. Macmra0, nponopuust. [Ipumenenne
IIPOTIOPIIMH IIPH PELICHUM 3a1a4.

Ilonatne npoueHra. Beraucnenune mporeHTa OT BEIMYMHBI M BEIUYMHBI 1O €€
IOPOLEHTY. BpIpakeHWe MpOLIEHTOB MAECATUYHBIMU JpoOsimu. Pemenue 3amau
Ha IIPOLIEHTHI. BbIpa)KeHNE OTHOIIEHUS BEJIMYHH B IIPOLICHTAX.

IHonoxureabHbIC M OTPULIATEIbHBIC YHCJIA

IlonoxurensHple W oOTpuLarenbHble 4yucaa. llensle uucna. Monyne 4wucia,
reoMeTpuiecKasl HHTeprpeTanus Moayis yucia. 3o0paxxeHue ynucen Ha KOOpAMHATHOM
npsamoil. UucinoBble npomexyTku. CpaBHeHue uucen. ApudmeTnueckue IeHCTBUS
C TIOJIOXKUTEIIBHBIMUA U OTPULIATEIILHBIMU YU CIIAMM.

[IpsamoyrosibHas cucreMa KOOpPAMHAT HA IUIOCKOCTH. KoopaumHatel TOYKH
Ha IUIOCKOCTH, a0cuucca u opauHara. [loctpoeHue Touek U Gpuryp Ha KOOpPAMHATHOU
IIJIOCKOCTH.

ByKkBeHHbIE BbIpaKeHUA

[Ipumenenne OyKB IJIsi 3alMCH MaTEMAaTUYECKUX BBIPAKCHUNA W TPEIJIOKECHUM.
CpoiicTBa apu(MeTHUecKUX JCHCTBUNA. bDyKBEHHbIE BBIPAKEHHS M  YHUCIIOBbBIE
IIOJACTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXO0XKICHUE HEU3BECTHOIO KOMIIOHEHTA.
®opmynbl, GopMyabl IEpUMeTpa W IUIOMAAM MPSIMOYTOJbHHMKA, KBajapaTa, oObEMa
napajienenunena u Kyoa.

PemieHune TeKCTOBBIX 32124

Pemienne TeKCTOBBIX 3adad apu(METHUYECKUM CIIOCOOOM. PellieHne JOoTHMYecKux
3aa4. Pemenue 3amay mepebopoM BCceX BO3MOKHBIX BAPHUAHTOB.

Pemenue 3aga4, comeprkaiyx 3aBUCUMOCTH, CBSI3bIBAIOIINUX BEJIMYUHBI: CKOPOCTD,
BpeMsI, PaCCTOsIHUE, IIEHA, KOJIMYECTBO, CTOMMOCTb, IIPOM3BOAUTEIIFHOCTD, BpeMs, 00BEM
paboThl. EquHuILBI U3MEPEHUs: MacChl, CTOUMOCTH, PACCTOSIHUSI, BPEMEHH, CKOPOCTH.
CBs13b M@Ky €IMHUIIAMU U3MEPEHUS KaXK0W BETUYUHBI.

Pemenue 3amay, CBSI3aHHBIX C OTHOIIEHWEM, MPOIMOPIIMOHATBLHOCTHIO BEJUYUH,
MIPOIICHTAMH, PEIICHIE OCHOBHBIX 3a7a4 Ha APOOH U IIPOIICHTHI.

Ouenka W TpUKHUAKA, OKpyrjeHue pesyiabrata. CocTaBiieHHEe OyKBEHHBIX
BBIPAKECHUH I10 YCIIOBUIO 3aJ1a4H.

[IpencraBierre JaHHBIX C TOMOIIBIO Tabmui, u jauarpamMm. CronOuarbie
JarpaMMbl: YTEHUE U TOCTPOCHUE. UTeHHE KPYTOBBIX IHArpaMM.



Harasignas reomerpust

Harnsguele npencraBieHus o (urypax Ha IJIOCKOCTH: TOYKA, MpsiMasi, OTPE30K,
Jqyd4, YroJl, JJOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD,
KpYT.

B3anMHOE pacrosiokeHue IBYyX NPsSMBIX Ha IUIOCKOCTH, MapajuleiIbHBIE MPSMBIE,
NEPICHANKYJIISIPHBIE NpsAMbIE. MI3MEpeHne pacCTOSHUI: MEX Ty ABYMsI TOUKaMH, OT TOUYKH
J10 IIPSIMOM, JUIMHA MapIIpyTa Ha KBaIpaTHON CETKeE.

N3mepeHre © MOCTPOEHHWE VYIJOB C MOMOUIBIO TpaHcHoptupa. Bumsl
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, MPSMOYTOJIbHBIN, TYIOYTOJbHBIA, PAaBHOOEIPEHHBIH,
PAaBHOCTOPOHHUI. YETBIPEXYTOJIBHUK, IPUMEPBI YETBIPEXYTOJBHUKOB. [IpAMOYyTOIBHUK,
KBaJpaT: MCIOJb30BAHUE CBOWCTB CTOpPOH, YIJVIOB, auaroHaneid. WM3oOpaxeHue
reOMETPUYECKUX (QUIryp Ha HEJIMHOBAaHHOW OyMare ¢ HCIHOJb30BaHHUEM IUPKYJIH,
JUHENKH, YyTOIbHUKA, TpaHcnopTupa. Iloctpoenus Ha kiaeTyaroi Oymare.

[lepumerp MHoroyronpHuka. [loHsTHe miomanu (Urypsl, €IUHUIBI U3MEPEHUS
wiomanu. [IpubnmxkEénHoe n3mMepeHue miouaau GuUryp, B ToM 4Mcie Ha KBaJpaTHOU
cetke. [IpubnmxéHHoe N3MepeHne JUIMHbI OKPY>KHOCTH, TUIOLIAId KpyTa.

CummeTpus: LIeHTpajbHas, 0CeBask U 3epKajibHasi CHMMETPUHU.

[TocTpoeHrne CMMMETPUYHBIX QUTYP.

Harnsaaele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (GUTypax: napajjienenunesn, Kyo,
npusMa, nupaMuja, KOHyC, HWIMHID, map U chepa. M300paxeHne npocTpaHCTBEHHbBIX
¢uryp. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IMJIMHApPA U KOHyca. Co3nanue Moene
IPOCTPAaHCTBEHHBIX (puryp (13 6ymaru, pOBOJIOKH, IJIACTUIIMHA U JPYTUX MAaTEPHUAJIOB).

[Tousatue o00BEMa, enuHuIll u3MepeHus o0bEMa. OOBEM MPSIMOYTOJIBLHOTO
napajienenurnena, kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpenMeTHBIC pE3yiabTaThl OCBOCHHS MPOrpaMMBbl Y4eOHOrO Kypca K KOHITY
oOydeHus B 5 KJjacce:

Yuciia 1 BBIYUCTCHUSA

[lonumarh M NMpaBUWIBHO YHOTPEOJSATh TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YUCJIAMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JTPOOSMHU.

CpaBHHBaTh M YIOPSIOYMBATh HAaTypajbHbIE YWCJIA, CPABHUBATh B IPOCTEUIINX
cllydasix OOBIKHOBEHHBIE IPOOH, IECATUUHBIE IPOOH.

COOTHOCUTDH TOUKY Ha KOOPJUHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIINM €M
YUCJIOM M M300pa)kaTh HAaTypalbHbIE YMCIA TOYKAMU HA KOOPJIMHATHOW (YMCIOBOM)
IIPSIMOM.

Boinonuate  apudmernueckue  IEWCTBHSL € HATypallbHBIMU  YHCIAMH,
C OOBIKHOBEHHBIMH JPOOSIMHU B TIPOCTEHIITNX CITyUasiX.

BBINONHATE IPOBEPKY, TPUKUIKY PE3YJIbTaTa BEIYUCICHUN.

OKpyTsTh HaTypaAJIbHBIE YHCIIA.



Pemienne TeKcToBbIX 3a/1a4

Pemarp TekcToBble 3amauM  apU(PMETHUYECKHM CIIOCOOOM U C IOMOIIBIO
OpPraHHW30BAHHOTO KOHEYHOTO Iepedopa BceX BO3MOKHBIX BAPUAHTOB.

Pewate 3amaum, cogepkanme 3aBUCUMOCTH, CBS3bIBAIOIINE BEJIMYUHBI: CKOPOCTD,
BpEMsl, paCCTOSIHUE, 1IEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKHE 3alMCH, CXEMbI, TaOIMIbl, 0003HAYEHUS MPU pPELICHUU
3ajad.

[Tonb30BaTbCd OCHOBHBIMU E€AMHHUIIAMU HM3MEPEHUS: LIEHBI, MAacChl, PaCCTOSHMS,
BPEMEHM, CKOPOCTH, BBIPAXKATh OJIHU €AVHUIIBI BEIMUUHBI Yepe3 JpyTHe.

W3Bnekatb, aHANIM3UpPOBATh, OLEHUBATH HMHQPOPMAIUIO, MPEICTABICHHYIO
B Ta0nuue, Ha CTOJA0YATON JuarpaMMe, MHTEPIPETUPOBATh MPEACTABICHHbBIE JTaHHBIE,
UCITI0JI30BaTh JaHHbIE MIPU PELICHUH 3a/1a4.

Harasgnas reomerpust

[Tonp30BaTHCA TEOMETPUUECKUMHU TTOHIATUAMU: TOUKA, MIpsAMasi, OTPE30K, JIyY, YIoJl,
MHOT'OYT'OJIBHUK, OKPYKHOCTb, KPYT.

[IpuBomuTh mpUMEPHl OOBEKTOB OKPYXKAIOUIETO MHUpPa, HUMEMMX (opMy
W3YYEHHBIX TEOMETPUUECKUX PUTYD.

Hcnonp30BaTh TEPMUHOIOTHIO, CBA3aHHYK) C YIJIJaMHU: BEpIIMHA CTOPOHA,
C MHOT'OYT'OJIbHUKAMU: YIOJI, BEPIINHA, CTOPOHA, JUAarOHallb, ¢ OKPYKHOCTBIO: pPaNyC,
JTAAMETP, LEHTP.

N300pakaTh H3ydeHHbIE TEOMETPUYECKUE (PUTYPHI HA HEJTMHOBAHHOM U KJIETYATOM
OymMmare ¢ MOMOUIBIO [IUPKYJISI U TUHEUKH.

Haxonute mIMHBI OTPE3KOB HEMOCPEICTBEHHBIM HW3MEPEHUEM C IOMOIBIO
JIMHENKH, CTPOUTH OTPE3KH 3aJJaHHOU JIJTMHBL, CTPOUTh OKPYHOCTh 33JJAHHOTO painyca.

Hcnonbs30BaTh CBOWMCTBA CTOPOH M YIJIOB NPSMOYTOJIBHHUKA, KBajpara ISl HUX
IIOCTPOCHHS, BBIUUCIIEHHUS TUIOIIAAN U IIEPUMETPA.

Beruucnares mnepumMerp W IIIOHmaAbr KBajgpaTra, MpsSMOYTOJbHUKA, (Quryp,
COCTaBJICHHBIX U3 MPSAMOYTOJIbBHUKOB, B TOM Uuclie (Uryp, n300paxxE€HHBIX Ha KJIETYATON
Oymare.

[Tonmp30BaTbCsI OCHOBHBIMHM METPUYECKMMHU €AWHULIAMUA W3MEPEHUS JJIMHBI,
IJTOIAY; BBIPAXaTh OJIHU €AWHHULIbI BEJIMUMHBI Ue€pe3 APYTHUeE.

Pacno3naBate mapamienenunesn, KyO, HMCIONb30BaThb TEPMHUHOJIOTHIO: BEPILIMHA,
pebpo rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHUS MapajuieNenunesaa, Kyoa.

Boruucnate 00b€M  KyOa, mapaienenunena IO 3aJaHHBIM  U3MEPEHUSM,
MOJIb30BaThCS SIMHUILIAMU U3MEPEHHUs 00BhEMA.

PemaTte HecnoxHbIE 3aaud  Ha  HU3MEPEHUE T'E€OMETPUYECKUX  BEIWYMH
B IIPAKTHUYECKUX CUTYyalHSIX.



[IpenMeTHBIC pe3ylbTaTBl OCBOCHUS TMPOTPAMMBI Y4EOHOTO Kypca K KOHILY
o0yueHus B 6 KJacce:

Yucaa v BbIYUCICHUSA

3HaTh M MOHUMATh TEPMHUHBI, CBSI3AHHBIE C PA3JIUYHBIMU BHJAMH 4YHUCEN U
CHOoC00aMM UX 3alMCH, NEPEXOJUTh (€CIU 3TO BO3MOXKHO) OT OJHOM (OpPMBI 3alHcU
4yuClia K APYTou.

CpaBHMBaTh U YHIOPSAA0YMBATH LENbIE YUCIIA, OOBIKHOBEHHBIE U JECSITUUHBIE ApO0H,
CPaBHUBATH YUCIIA OJHOTO U Pa3HBIX 3HAKOB.

BbIONHATE, cOueTast yCTHbIE U MUCbMEHHBIE PUEMBI, apU(PMETHUECKHUE IEHCTBUS
C HATYpaJIbHBIMH W LIEJBIMU YUCIAMHU, OOBIKHOBEHHBIMH U JAECSITUYHBIMU JPOOSIMHU,
IIOJIOXKUTEIIBHBIMUA U OTPULIATENIbHBIMU YU CIIAMM.

BpluncnATh 3HAYEHUsT YUCIOBBIX BBIPAXKEHHUW, BBINOJHATH NPUKUAKY U OLIEHKY
pe3ynbTaTa BBIYHMCICHHH, BBINOJHATH MPEOOpPa30OBaHUSI UYUCIOBBIX  BBIPAKEHUU
Ha OCHOBE CBOWMCTB apu(hMETHUECKUX JEHCTBUN.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOW MPSAMOUN C COOTBETCTBYIOIIUM €U YUCIIOM H
M300pakaTh Yuciaa TOYKaMU Ha KOOPJAUHATHOM MPAMOM, HAXOJUTh MOIYJIb YHCTIA.

COOTHOCHTH TOYKH B MPSMOYTOJBHOM CHCTEME KOOPAMHAT C KOOPAWHATAMH 3TOU
TOYKH.

OKpyrasTh UeNble YUCIa U IECITUYHBIE IPOOU, HAXOIUTh TPUOIMKEHUS YU CEIL.

YucsoBbie 1 0yKBEeHHbIE BHIPAKEHMSI

[lonumaTe W ynoTpeOJsATh TEPMHUHBI, CBS3aHHBIE C 3alUCHIO CTEMEHH YHCIIA,
HAaXOJWTh KBaJpaT M KyO 4YHCIA, BBIYMCISATH 3HAYCHHUS YHCIOBBIX BBIPAKCHHM,
COJIEp/KAlIUX CTEIICHHU.

[Tosnb30BaThCs MpPU3HAKAMU JICJIMMOCTH, pPacKjiIaJblBaTh HATypaJbHbIE 4YHCIA
Ha MPOCTHIC MHOXKUTEIIH.

[Tonp30BaThCs MacIITaboOM, COCTABIISATH MPOIMOPIIMU M OTHOIIEHHS.

Hcnonb3oBaTh OYyKBBI IS OOO3HAYECHHUS YHCEN TMPU 3allMCH MaTEMaTHYECKUX
BBIPAXXEHUM, COCTAaBJSATh OYKBEHHBIC BBIpAXKECHHUS U (HOPMYJIbI, HAXOJIUTh 3HAYCHUS
OYKBEHHBIX BbIPOXXEHUH, OCYIIECTBIISII HEOOXOAUMBIE MOJICTAHOBKU U TTPeoOpa3oBaHus.

HaxoauThs HEW3BECTHBIN KOMIIOHEHT PABEHCTBA.

Penienue TekCTOBBIX 33124

Pemate MHOTOIIIaroBbIe TEKCTOBBIC 3a]jaUl apU(METHIECCKUM CIIOCOOOM.

Pemats 3amaum, CBSI3aHHBIE C OTHOILIEHUEM, IPOIOPUUOHAIBHOCTHIO BEJIWYMH,
MIPOIICHTAaMH, PeIlaTh TP OCHOBHBIC 3a7a4M Ha IPOOH M IIPOIICHTHI.

Pemarts 3agauu, conepkaiiye 3aBUCUMOCTH, CBS3bIBAIONINE BEJIMYUHBI: CKOPOCTb,
BpEMS, PACCTOSHHUE, IIE€HA, KOJIWYECTBO, CTOMMOCTbH, MNPOU3BOIAUTEIIBHOCTb, BpPEMSI,
o0béMa pabOThl, HCHONB3YSd apumeTHyeckue ACUCTBUS, OIEHKY, MPUKHUJKY,
II0JI30BAThCS €AMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJIUYHH.

CocTaBnsaTh OYKBEHHBIE BBIPAKEHUS TI0 YCIOBUIO 33/1a4H.

N3BnekaTs uHGOpMAIUIO, MPEICTABICHHYIO B TAOIUIIAX, HA JIMHEHHOM, cToI0YaTON



WIM  KPYroBOM  JuarpaMmax, HHTEpPIPETUPOBATh  IPEJACTABICHHbIC  JAHHBIC,
WCII0JIb30BaTh JAHHBIC MIPU PEIICHUM 3a/1a4.

[IpencraBnare WHGOPMAIIUIO C TOMOIIBIO TaOJWIl, JUHEWHOW W CTOJIOYATOM
JIAarpaMm.

Harasagnas reomerpus

[IpuBoauTH mpUMEPHl OOBEKTOB OKPYKAIOUIETO MHpa, HMEIOIMUX (PopMy
M3YYEHHBIX T€OMETPUUYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, MPUMEPHI PABHBIX
¥ CUMMETPUYHBIX QUTYD.

N300paxaTh ¢ MOMOUIBIO IUPKYJIS, TMHEHKH, TPAHCIIOPTUPA HAa HEIMHOBAHHOW U
KJIET4aToOi Oymare M3y4yeHHbIC IJIOCKHE TreoMeTpudeckue (Urypsl U KOH(UTypaiuw,
CUMMETPUYHBIC (DUTYPHI.

[Tonb30BaThCs TEOMETPUUECKUMH MOHSTHUSAMU: PABEHCTBO (UTYp, CHUMMETpHS,
UCIIOIb30BaTh TEPMHUHOJIOTHIO, CBSA3aHHYIO C CUMMETPHUEW: OCb CHUMMETPHUHU, LEHTP
CUMMETPUH.

HaxonuTs BENMYMHBI YTII0B U3MEPEHNUEM C IOMOILBIO TPAHCIIOPTUPA, CTPOUTH YTJIbI
3aJIaHHOM BEJIMYMHBI, II0JIb30BATHCA IIPU PELICHMM 3aJad I'PajgyCHOW MEPOU YIVIOB,
pacro3HaBaTh Ha YEPTEkKAX OCTPBIM, IPAMOM, Pa3BEPHYTHIN U TYNION YTJIbI.

BpluncisaTe JIMHY JIOMaHOW, IIEPUMETP MHOIOYTOJIbHUKA, I10JIb30BATHCA
€IUHULIAMH W3MEPEHUs UIMHBI, BBIpaXaThb OJHU €IWHULBI W3MEPEHUs UIMHBI 4epe3
IpyTue.

Haxoautp, HCIONB3ys 4YEpTEKHBIE HHCTPYMEHTBI, PACCTOSHUA: MEXKIAY ABYyMs
TOYKaMH, OT TOYKH JO MPSAMOM, JIMHY ITyTH Ha KBAIPATHON CETKE.

Bbruncnsate miuomaab GUryp, COCTaBI€HHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIb30BaTh
pa3OueHre Ha  NOPSIMOYTOJbHUKH, Ha  paBHble  (Urypbl,  JIOCTpanBaHUE
0 TPSMOYTOJIbHUKA, IOJb30BaThCA OCHOBHBIMM EIMHUIAMU W3MEPEHUs IUIOLIAaH,
BBIPAXKaTh OJHU €IUHULIBI U3MEPEHUS IUIOIIAAN YePE3 APyTHeE.

Pacno3naBaTh Ha MOJENAX M M300pAKEHUSAX MNHUPAMUAY, KOHYC, ILHJIMHAP,
HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILUHA, PeOpO, TpaHb, OCHOBAaHUE, Pa3BEPTKA.

N3006pakath Ha KIeTYaTON OyMare mpsMOyTOIbHBIN Mapaieenune/.

Bbruncnsate 00bEM NPSAMOYTOJILHOTO Mapajjienienunena, Ky0a, IMoIb30BaThCs
OCHOBHBIMH €TUHUIIAMH U3MEPEHUS 00BbEMA;

Pemlarp HecOKHBIE 3aaudM  HA HAXOXKICHHE TI'E€OMETPUYECKUX BEIUYUH
B PAKTUYECKUX CUTYaALIHSIX.



TEMATHUYECKOE IINTAHUPOBAHHUE 5 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumenoBanmue pa3aesioB M TeM (uudpoBbIe)
Ne /i P Konrtpoasnbie | [Ipakruueckue bp
MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
| Harypanbnbie uncna. JleiictBus ¢ 43 3 0 bubnuorexa [JOK
HATypaJIbHBIMU YUCIaMU https://m.edsoo.ru/7f4131ce
’ Harnsanas reomerpus. Jluanm Ha 12 1 ’ bu6nmoreka [IOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
3 OOBIKHOBEHHBIE APOOH 48 4 0 Bubmaorexa ITOK
https://m.edsoo.ru/7f4131ce
bubmuorexa [JOK
4 H .M 10 1 1
AIBUHAN TEOMETPHA. VHOTOYroRHitic https://m.edsoo.ru/7f4131ce
bub6anoreka LIOK
> Jlecamuampie ApoGH 38 3 0 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpust. Tena u purypsl B 9 0 | bubnuotexa [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bub6anoreka LIOK
7 Hosroperne i 06obmenne 10 ! 0 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 170 13 4
I[TPOTPAMME



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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TEMATHUYECKOE IINIAHUPOBAHUE 6 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
Ne /it Konrtpoannbie | [Ipakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
bubnunorexa LIOK
2
! Harypariee mcna 30 0 https://m.edsoo.ru/7f414736
) Harnsanas reomerpus. IIpsmelie Ha 7 0 0 bubnmnorexka HOK
IJIOCKOCTHU https://m.edsoo.ru/7f414736
bubmnoreka IIOK
1
3 Alpobu 32 3 https://m.edsoo.ru/7f414736
bubmnoreka IIOK
4 Harnsnnas reomerpusi. CumMmmerpus 6 0 1 hitps://m.cdsoorw/7E414736
bubnuorexa [JOK
. Buipasertis ¢ Gykeamit 6 ! 0 https://m.edsoo.ru/7£414736
6 Harnsgnas reomerpusi. urypsl Ha 14 | | bu6muoreka [JOK
IJIOCKOCTHU https://m.edsoo.ru/7f414736
7 ITonoxuTenbHble U OTPULIATEIILHbBIE 40 4 0 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f414736
bu6anoreka LIOK
8 Hpencrapaerie famHbIX 6 ! ! https://m.edsoo.ru/7£414736
9 Harnsannas reomerpusi. @urypsl B 9 0 | but6mmoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenwue, 06001IIeHNE, 20 | 0 bubmuoreka [JOK
cucTeMaTu3amus https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 170 13 5

[TPO'PAMME
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OEJEPAJIBHASA OBPA3OBATEJ/IBHAA ITPOI'PAMMA YYEBHOT' O

KYPCA «AJITEBPA» B 7-9 KITACCAX

HHOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHHMM M3 OINOPHBIX KYpCOB OCHOBHOTO  OOIIETO
o0pa3oBaHUs: OHa 00ECNEUMBAET M3YyYEHUE APYIHMX JHUCLUMIUIMH, KAK €CTECTBEHHO-
HAy4YHOIro, TaK W TyMaHUTapHOIO IIMKJIOB, €€ OCBOEHHUE HEOOXOAUMO s
NPOJ0JKEHUsT 00pa30BaHMsI U B MOBCEIHEBHOM >ku3HU. Pa3Buthe y oOydaromuxcs
HAyYHBIX TPEACTABICHUNH O TMPOUCXOXKIECHUU U CYIIHOCTH airedpanvecKux
abcTpakiuii, crnoco0e OTpa)KEHUsT MAaTEMATUYECKOW HAYKOU SIBJIEHUI U MPOLIECCOB B
IpUpOJIe U OOIIECTBE, POJIU MATEMATUYECKOTO MOJEIIMPOBAHNS B HAYYHOM HO3HAHUU
U B IPaKTUKE CHOCOOCTBYET (POPMHUPOBAHHIO HAyYHOI'O MHPOBO33PEHMSI U KAuECTB
MBIIIEHHUS, HEOOXOAUMBIX JUIsl aJalTaluid B COBPEMEHHOM IM(PPOBOM OOLIECTBE.
N3yuenne anreOpsl oOecrnieurBaeT pa3BUTHE YMEHHUS HaAOMIOJaTh, CPaBHUBATH,
HAaXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBHUSI U BBIBOJBI, (HOPMYIHPOBATH
yrBepxacHUd. OcBoeHHE Kypca aiareOpbl 00ecredrBacT pa3BUTUE JIOTUYECKOTO
MBIIUICHAS] OOYYArOMIMXCSA: OHHM HCIONB3YIOT JEAYKTUBHBIE M WHIYKTUBHBIC
paccyxaeHus, oO0OOIeHHe W KOHKpPETH3alHMio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeAnoiiaraeT 3HAUYUTENBHBIM O00BEM  CaMOCTOATEIILHOU
JESITeIbBHOCTH 00YYarolMXcsl, IO3TOMY CaMOCTOSTEIbHOE PEIlEHUE 3aJau sIBISIETCS
peau3zanuen AesiTeIbHOCTHOIO IPUHLUIIA O0yUEHUSI.

B cTpyktype mporpaMmMbl yd4eOHOTO Kypca «Anredpa» AJis OCHOBHOTO OOIIETO
o0Opa3oBaHMsI OCHOBHOE MECTO 3aHHUMAIOT COJEPKATEIbHO-METOANYECKHE JTMHHH:
«Uucna ©  BBIUMCIHCHUS», «ANTEOpandyecKkue BBIpAKEHUS», «YpaBHEHUA U
HEPABEHCTBA», «DyHKIMM». Kaxnas U3 3TUX coAepKaTeIbHO-METOANYECKUX JTUHUAN
Pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUYCHUSI Kypca, B3aUMOJICUCTBYS C APYTUMHU
ero nuHUAMH. B Xxome wm3yueHHs ydeOHOro Kypca OOy4aromuMmcsl MPHXOIUTCS
JIOTUYECKH PAaCCYXIIaTh, UCMOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3H C
3TUM B MPOrpaMMy yueOHOro Kypca «Auredpa» BKIIOYEHBI HEKOTOPBHIE OCHOBBI
JIOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3Jelax MaTeMaTH4eCKOro
oOpa3oBaHUsI W  CHOCOOCTBYIOIIME  OBJIAJICHUIO  OOyYarOIUMHCS  OCHOB
YHUBEPCATBFHOTO MaTeMaTH4ecKoro s3bika. CojepKaTelnbHOM M CTPYKTYypHOM
OCOOEHHOCTBIO Y4YeOHOro Kypca «AJredpa» ABISETCS €ro HWHTErPUPOBAHHBIN
XapakTep.

Copepxxanne nuHUM «Yucna ©  BBIUUCICHHUA» CIYXHUT OCHOBOM Jis
JanbHENIIero M3y4yeHus MaTEeMaTHUKH, CIOCOOCTBYET PAa3BUTHIO Yy OOYYaArOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BAThCS AJTOPUTMAMU, a



TaKKe NPUOOPETEHHIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX ISl OBCEAHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YUCIIE HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBS3aHO C pAlMOHATBHBIMU W UPPAUOHAIBHBIMH YHUCIaMH, (OPMHUPOBAHUEM
IPE/ICTaBIICHUN O JACUCTBUTEIBHOM YHUCIE. 3aBEpPIICHUE OCBOCHUS YMCIOBOW JTMHUU
OTHECEHO K cpefHeMy 00111eMy 00pa30BaHHUIO.

Conepxanue IByX alireOpandecKux JIMHUN — « AITeOpanvecKue BIPXKECHUSD» U
«YpaBHEHUS W HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOyYarOIINXCs
MaTEMaTHYECKOro amnmapara, HEOOXOAMMOTo Ui pEIIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX MPEAMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOIO
oOmiero oOpa3oBaHMsi y4eOHBIM MaTepualn TPYHIUPYETCS BOKPYT pPalMOHATBHBIX
BBIpXEHUI. Ausrebpa IEMOHCTPHUPYET 3HAYCHHE MATeMAaTUKH Kak S3bIKa IS
MOCTPOCHUS MaTEeMAaTUYECKUX MOJIEJICH, OMMCAHUS MPOILIECCOB U SIBJICHUN PEaTbHOTO
Mupa. B 3amaun o0OyueHuss anreOpe BXOAAT TaKkKe JalibHEWIeEe pa3BUTHE
QJITOPUTMUYECKOIO MBIIUIEHUSI, HEOOXOIMMOT0, B YaCTHOCTH, JUIsI OCBOEHHUSI Kypca
uHpOpMaTUKU, W  OBJAJCHUE  HaBBIKAMU  JICNYKTUBHBIX  PaCCYKICHHM.
[IpeoOpazoBanrie CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpPAKEHUS,
CIIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHATBHO-TpAQUUYECKON JIMHUM HAIEJICHO Ha MOJy4YeHUe
00yJaroImMUMHUCs 3HaHUN 0 PYHKIMAX KaK BaKHEHUIIIEH MaTeMaTHICCKOW MOJICIIH IS
OMHCaHUsI U WCCIEAOBAHUSA Pa3HOOOPA3HBIX MPOILIECCOB M SIBICHUW B TPHUPOIE U
oOmectBe. 3yuenne Marepuana cnocoOCTBYET Pa3BUTHIO y OOyUYaIOIIUXCS YMEHUS
WCIIONIb30BaTh  pa3jiMuHbIe BBIPA3UTENbHBIC CPEICTBAa S3bIKA MATEeMAaTUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
MIPEACTABJICHUM O POJIM MAaTEMAaTHUKU B PA3BUTHH [TUBUIN3ALUU U KYJIbTYPHI.

CornacHo ydyeOHOMYy TUIaHy B 7-9 Kiaccax wu3yyaercs Y4eOHBIM Kypce
«Anredpa», KOTOPBIA BKIIOYACT CIEAYIOUINE OCHOBHBIC pa3lieiibl COJEPIKaHMUS:
«Uucna w BBIUKCICHUSN», «ANTEOpandecKue BBIPAKCHUS», «YpaBHEHUA U
HEpaBeHCTBAY, «DyHKINM.

Ha u3yuenue yuebHoro kypca «Ainredpay» orBonutcst 306 yacos: B 7 Kiacce —
102 yaca (3 gaca B HeAento), B 8 kiacce — 102 gaca (3 vaca B Hefento), B 9 kinacce —
102 gaca (3 yaca B He/IeJIO)



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jpobu OOBIKHOBEHHBIE M JACCATUYHBIC, MEPEXOA OT OIHOM (HOPMBI 3amucH
npobeit k gpyroir. [loHsATMe parMOHATBHOTO YHCHA, 3aliCh, CpPaBHCHHE,
VOOPSAOYMBAHUE  paIlMOHAJIBHBIX  yHcel.  ApudMeThdyeckue  JEHCTBUA  C
palMOHAJIBHBIMU 4YHCIaMU. PenieHue 3amad U3 peajbHOM INPAaKTUKU Ha 4YacTH, Ha
TpoOH.

Crenenb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpeAeNeHne, IpeoOpa3oBaHue
BBIPAKEHHI HAa OCHOBE OIpPEAENICHUs, 3amuch OOibIMX yucen. [IpoueHTsl, 3amuch
IPOLEHTOB B BHJIE ApoOU M ApoOu B BUJIE NPOLEHTOB. Tpu OCHOBHBIE 3a/aydl Ha
IIPOLICHTHI, PELLICHNUE 3a1a4 U3 PEaIbHOM IIPAKTUKHU.

IIpuMeHeHue  NpPU3HAKOB  JCIMMOCTH,  PAa3jOKEHUE HAa  MHOXKUTEIH
HaTypaJbHbIX YNCEIL.

PeanbHble  3aBucMMOCTM, B  TOM  4uciae mOpsMags M oOpaTHas
[IPONIOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPAKEHUS

[lepeMeHHBIE, YMCITIOBOE 3HAYECHHE BBIPAKECHUS C NEpeMEHHOM. JlomycTumbie
3HA4YEeHUs NEepeMEHHBbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHUJC
dopmynsl. Beruuciaenus no gopmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHHI,
TOXXKJECTBEHHO paBHbIE BBIPAXEHMs, IMpaBWia MpeoOpa3oBaHUs CyMM H
MIPOU3BENIEHUH, paBUiIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OnHowiensl u MHOTOWIEHBl. CreneHb MHoroujaeHa. ClOKEHHE, BBIUMTAHHE,
YMHOXE€HHE MHOTOWIEHOB. POPMYJIbl COKPALIEHHOIO YMHOXKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTd. Popmyiia pa3HOCTH KBaapaToB. PasimokeHue MHOTOYIEHOB Ha
MHOKUTEJIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUEe, KOpPEHb YypaBHEHUs, IMpaBuUja MpeoOpa3oBaHUs YpPaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHME C OJHOW IMEPEMEHHOM, YHCIO KOPHEH JIMHEWMHOIO
YpPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUM MO YCIOBUIO
3a1aun. Pemenune TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JBYMs MEpEMEHHbIMU U ero rpadguk. Cucrema ABYyX
JVHEWHBIX YpPaBHEHUU C JAByMs II€pEeMEHHbIMM. Pemenue cucreMm ypaBHEHUU
crocoboM MoJCTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1ad C MOMOIIBIO CHUCTEM
YPaBHCHUU.

DOyHKUNHA



KoopanHara Touku Ha npsMoi. UucnoBele npoMexyTku. PaccTosiHue Mexay aByms
TOYKAMH KOOPAWHATHOMN HPSIMOM.

[IpssmoyrosibHast cucremMa KoopauHat, ocu Ox u Oy. AOGcuucca ¥ OpJHHATA
TOYKM Ha KOOPAMHATHOW IuiockocTH. [Ipumepsl rpadukoB, 3aJaHHBIX (QOpMyIamH.
Yrenue rpapukoB peanbHbIX 3aBUcuMocTel. [lonsarue pynkuuu. I'padux pyHKIMM.
CgoiictBa (ynkimii. Jluneiinas ¢ynkius, e€ rpaduk. I'paduk ¢ynkumu y = [x|.
['padmyeckoe pernieHne JIMHEHHBIX YPaBHEHUHN U CUCTEM JIMHEHHBIX YPaBHEHUIA.

8 KVIACC

Yuciia 1 BbIYMCTICHUS

KBagpatueiii kopenb u3 uwncia. lloHsTne 00 UppanMOHAIBHOM YHCIE.
JlecsiTuuHble TPUOIMKEHUST UPpalMOHATIBHBIX 4YKcesl. CBoiicTBa apumeTHuecKux
KBaJPaTHBIX KOPHEW U UX MPUMEHEHHUE K MPEeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUN U
BBIYMCIICHUSIM. [[eHiCTBUTENBHBIE YHCTIA.

CrerneHb ¢ 1EJbIM MOKa3aTesieM U €€ cpoicTBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0OpanvecKue BbIPaKeHUs!

KBampaTHbIil TpEXUsieH, pa3aoKeHUE KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

Anrebpanyeckass apoOb. (OCHOBHOE CBOWCTBO anreOpanyeckoi apoOwu.
CrnoxeHve, BBIUUTAHUE, YMHOXEHHUE, JeJeHUE  allreOpaudeckux  JpoOeil.
PannoHanbHbie BhIpaXKEHUS U UX IPE0Opa30BAHKE.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHeHue, dhopmysa KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM W KBaJPATHBIM.
[Ipocreiime qpoOHO-paMOHAIbHBIE YPABHEHUS.

I'paduueckass mHTEprpeTanusi ypaBHEHU C JByMsI NEPEMEHHBIMH U CHUCTEM
JIMHEMHBIX YpaBHEHUM C JAByMs MnepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUM C IByMs] IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a71a4 alredpanyeckum crocooom.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OAHOW NEPEMEHHOM.
PaBHOCWIIBHOCT HEpaBEHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOM TIIEPEMEHHOM.
CucTteMbl IMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUU

[Tonsitue pynkuu. O6nacTh ONpeAesieHUs 1 MHOXKECTBO 3HAYEHUN (DYHKIIMH.
CniocoObl 3a1anus PyHKITUH.

I'padpux Pynxkuuu. Urenuwe cBoicTB ¢yHkuuu mno e€ rpaduky. I[lpumeps
rpadukoB QpyHKUIUH, OTpa)KaAIOIIUX PEAIbHBIE MTPOLIECCHI.

OyHKIMM, ONUCHIBAIOUIME TMPSAMYI0 U OOpaTHyl0 MPONOPLUOHAIBHBIC
3aBucuMoCTH, uX rpaduku. Oyukuun y = x2, y = x3, y = Vx, y=|x|. [paduueckoe
pEIICHUE YPaBHEHUN U CUCTEM YPABHEHUMU.



9 KUIIACC

Yuciaa 1 BBIYUCTCHUSA

PannonanpHbpie 4uMCia, UppalMOHAIbHBIE YKCIIA, KOHEYHbIE M OECKOHEYHBIC
AecsITUUHBIE NpoOu. MHOXKECTBO JCMCTBUTEIBHBIX YHCEN, JACHCTBUTEIbHBIC UYHCIIA
KaK OECKOHEUYHBIE JIeCATHYHbIE 1poOU. B3auMHO 0HO3HAYHOE COOTBETCTBHE MEKITY
MHOKECTBOM JIEMCTBUTEIJIBHBIX YUCET U KOOPANHATHOU IPSMOM.

CpaBHeHHME  JCUCTBUTENBHBIX  YHUCEN, apupMETHYeCKue JEeUCTBUS C
NENCTBUTEIBHBIMU YUCIIAMU.

Pa3smepsl OOBEKTOB OKpPYXAIOLIEr0 MHpA, IATEIBHOCTh HPOLECCOB B
OKPY’KAIOIEM MHDE.

[Tpubnm>x€HHOE 3HAYEHUE BEIUYMHBI, TOYHOCTh MpUONIMKeHus. OKpyrieHue
yucell. [Ipuknaka u oueHka pe3yiabTaToB BEIYMCICHUMH.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOE ypaBHEHME. Pemenne ypaBHEHNM, CBOJSIIMXCS K IUHEUHBIM.

KBampatHoe ypaBHeHue. PemeHne ypaBHEHUH, CBONSIIMXCS K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pelieHus: ypaBHEHUW TPETbEW U UYETBEPTOU
CTEIIEHEW Pa3JI0KEHUEM Ha MHOKUTEIIU.

Pemienne apoOHO-pallMOHANIBHBIX ypaBHEHUH. PelleHne TEKCTOBBIX 3aaad
anreOpanyecKuM METOJIOM.

VYpaBHeHue ¢ IByMs NEpeMEeHHbIMH M ero rpaduk. PemieHue cucteM IBYX
JIMHEMHBIX YPaBHEHHUM C ABYMs NEPEMEHHbIMU. PelieHue cucrem IByX ypaBHEHWUI,
OJIHO W3 KOTOpBHIX JHMHEWHOe, a Jpyroe — BTOpoW cTeneHu. ['padudeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 alNTreOpandecKuM CrIocOOOM.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. PemeHue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM TIiepemMeHHOW. KBanparHeie HepaBeHCTBa.
I'paduueckass uHTEprpeTandss HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatuunas ¢yskmus, e€ rpabuk u cBoictBa. [lapabGoma, xoopAauHATHI
BEPUIMHBI 11apadOoJIbl, 0Ch CUMMETPHUH 1Mapa0OJIbI.

I'paduxu Gpysximit: y =kx, y =kx + b, y = k/x, y = x3, y = Vx, y = [x| n nx
CBOWCTBA.

Yucaosble M0OCJIeI0BATEILHOCTH U IPOrPecCcum

[loHdATHE 4YHCIIOBOM TMOCHEAOBATEIBHOCTU. 3aJlaHHE MOCIEA0BATEIbHOCTH
peKyppeHTHOH hopMyIIoi U PopMyJIOi 1-TO YIIeHA.



Apudmernyeckas u reomerpudeckas mnporpeccuu. dopmynbl n-ro  ujeHa
apu(pMeTUYECKON U TeOMETPUUECKON MPOTrPECCHii, CyMMBI TIEPBBIX 71 YJICHOB.

N300paxxeHre 4YI€HOB apU(PMETHYECKOM M T'E€OMETPUYECKOM MPOrpeccHid
TOYKAMU HAa KOOPAWHATHOW IUJIOCKOCTU. JIMHEWMHBIA W SKCHOHCHIUAIBHBIM POCT.
CJ105kHBI€ MPOLICHTHI.

HPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenus B 7 KkJjacce O0OydyarlomMidcs TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsa v BIYUCICHUSA

BeinmonHaTh, coueras yCTHbIE W THUCbMEHHBIE NTPUEMBI, apuUPMETUUECKUE
JNEUCTBHUS C PAlMOHAIBHBIMU YHCIIAMMU.

Haxonuth 3HaYeHUs YHCIOBBIX BBIPAKEHUM, NPUMEHITh Pa3HOOOpa3HbIC
CrocoObl ¥ TPUEMBI BBIYUCICHUS 3HAYCHHM APOOHBIX BBIPAXKEHUM, COACpIKAIINX
OOBIKHOBEHHBIE U JECATUYHBIC JTPOOHU.

[lepexoauTs OT OomHOW (QOPMBI 3amucH 4Yucesl K Apyrou (rmpeoOpa3oBHIBATH
JECATUYHYIO JIpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTHU
B 0ECKOHEYHYIO JCCATUYHYIO IPOOB).

CpaBHHMBATH ¥ yHOPSAOYMBATH PALIMOHAIBHBIE YUCTIA.

OKpyrJsTh yncna.

BpInonHATE NPUKUAKY U OLIEHKY pEe3yJibTaTa BBIYMCICHUHN, OLEHKY 3HAUEHUU
YUCJIOBBIX BBIPAXKCHUMN. BBINOIHATE ACHUCTBUSA CO CTEINEHSMHU C HATYpPAJIbHBIMU
MOKa3aTesMH.

[IpuMeHSTh TIPU3HAKK JETUMOCTH, PA3JIOKECHUE HA MHOXXHUTEIW HATYPAIbHBIX
YHUCEIL.

Pemate mnpakTUKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBICE C OTHOLICHUEM
BEJIMYMH, MPONOPUAOHAIBHOCTBE) BEJIWYWH, IMPOLEHTAMH, HWHTEPIPETUPOBATH
pe3ynbTaThl PELICHUs 3a7ad C Y4ETOM OTPAHWYECHUMN, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJiredpanvecKue BbIPaKeHUs

Hcnonp3oBath anredbpandeckyro TEPMUHOIOTHIO B CUMBOJIMKY, TIPUMEHSITH €€ B
MIPOIIECCEe OCBOCHUS yUeOHOTO MaTepHaia.

HaxoguTe 3HaueHuss OYKBEHHBIX BBIPAKCHUN TMpPU 3aJaHHBIX 3HAYEHUSAX
MIEPEMEHHBIX.

BrinonHaTs npeoOpa3oBaHusl LEIOT0 BBIPAXKEHUS B MHOTOWIEH MPUBEICHUEM
MOTO0HBIX CIaraeMbIX, PACKPHITHEM CKOOOK.

BpINOMHATE yMHOKEHHME OJHOWICHA HAa MHOTOYIEH M MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CYMMBbI U KBaJipaTa pa3HOCTH.



OcCylecTBIATh PAa3J0KEHUE MHOTOWICHOB HA MHOMXWTEIM C MOMOILIBIO
BBIHECEHHUS 33 CKOOKH OOIIEr0 MHOXHTEISA, TPYNIUPOBKH CIIAra€MbIX, IPUMEHEHHUS
(hopMyJT COKPAIEHHOTO YMHOKEHHS.

[IpumeHnsaTh mpeoOpa30BaHKsI MHOTOUYJICHOB JIJISl PEIICHUSI PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX ITPEAMETOB, U3 PEATbHOW MPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypPAJIbHBIMHM IIOKA3aTeIIMU  JUIS
peoOpa3oBaHUsI BEIPAKECHUH.

YpaBHeHNs U HEPaBeHCTBA

Pemlate nuHEVHBIE ypaBHEHHS C OJHOW IEPEMEHHOM, IMPUMEHSA IpaBUIIA
nepexo/ia OT UCXOAHOTO YPaBHEHHS K pABHOCUILHOMY eMy. [IpoBepsTh, sIBIsETCS JIH
YHUCJIO KOPHEM YPAaBHEHHS.

[IpumeHsATh rpaduueckue METOJbl MPU PELICHUU JIMHEWHBIX YPABHEHUN U HX
CUCTEM.

[lonbupate mnpuMepbl Map YHUCEN, SBISIIONIMXCA PEHICHUEM JIMHEHHOTro
YPaBHEHUS C IBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOW IJIOCKOCTH T'paUK JTUHEHHOrO ypaBHEHUS C JBYyMS
MEPEMEHHBIMHU, MOJIb3YSCh TPa(pUKOM, NPUBOIUTH TPUMEPHI PELICHUS YPABHEHUS.

Pemate cucTemsbl ABYX JIMHEWHBIX YPABHEHUM C JBYMS NEPEMEHHBIMU, B TOM
quCie rpapuIecKu.

CocraBisAiTh W pemarb JIMHEWHOE YypaBHEHHE WJIM CHUCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBUIO 33Ja4M, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a44 MOJyYECHHBIN pe3yJIbTar.

DOyHKUUHA

N300pakaTh Ha KOOPAMHATHOW MPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl, 3alMChIBATh YHCIIOBBIE MPOMEXYTKH Ha
anreOpanyecKkoMm si3bIKe.

OTrMeyaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH IO 3aJaHHBIM KOOpPJIWHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMH. CTpouTh Tpaduk GyHKINUU Y = [X|.

OnuceiBaTh C TOMONIbIO (PYHKIMHA M3BECTHbIE 3aBUCUMOCTH  MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, pACCTOSHHUE, LIE€HA, KOJHMYECTBO, CTOUMOCTD,
MPOU3BOAUTENILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii CrocoO TPEACTaBICHUS W aHajdu3a HWHQPOPMAIINH,
M3BJIEKATh U UHTEPIPETUPOBATH UH(GOPMAIUIO U3 TPa()UKOB peaIbHbIX MPOLECCOB U
3aBUCUMOCTEM.

K koHmy oOyuenus B 8 kJjacce OOydYalOmMACS TONYYUT CIEAYIOIINC
MIPEIMETHBIC PE3YJIbTATHI:
Yuciia 1 BBIYUCICHUA



Hcnonp30BaTh HavalbHbIE NPEACTABICHUS O MHOXECTBE JACHCTBUTEIBHBIX
qrceN JUIsi CPaBHEHUsS, OKPYIJICHHS M BBIUMCICHHN, M300pa)kaTh JCHCTBUTEIbHBIC
YU CJIa TOYKaMH Ha KOOPAWHATHOMU MPSMOU.

[IpuMeHATh TOHSATHE AapUPMETUUYECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh
KBaJIpaTHbIE KOPHHU, MCHOJB3yd MPU HEOOXOJIMMOCTH KaJbKYJSITOP, BBIMOJIHATH
npeoOpa30BaHUs BBIPAKECHUM, COAEpPX AIIMX KBAJApPAaTHbIE KOPHH, HCIOJIB3Ys
CBOMCTBA KOPHEHN.

Hcnonb3oBaTh 3anmucy OOJIBIIMX W MaJIbIX YHCEJ C MOMOUIBIO JI€CATHYHBIX
npo0eii u creneHelt yucna 10.

AJuireOpandecKkue BbIPaKeHUSA

[IpruMeHATP NOHATHE CTENEHHM C LEJIBIM  I[OKAa3aTeleM,  BBIIOIHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPIKAIIUX CTEINICHH C LIEJIBIM MOKa3aTeJIeM.

BbINONMHATE TOXKAECTBEHHbIE MPeoOpa30BaHUs PaLlMOHAJIBHBIX BBIPAKEHUIN Ha
OCHOBE MPaBUJI ICUCTBUN HaJl MHOTOUJICHAMH U aNre0panyecKuMu ApoOsIMHU.

PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKUTEIIH.

[IpumeHnsaTh npeoOpa3oBaHUs BBIPAKEHUM I PEIICHMs Pa3IMYHbIX 3a7a4d U3
MAaTEeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIEC, KBaJpaTHbIE YpPAaBHEHUS M PALMOHAIBHBIE YPaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMH.

[IpoBOAUTE NPOCTEMIINE HUCCIEAOBAHUS YPABHEHHM M CHCTEM YpPaBHEHUMW, B
TOM YHCJIE C MPUMEHEHHEM T'papuuecKuX NnpeacTaBieHuil (yCTaHaBIUBaTh, UMEET JIU
ypaBHEHUE WM CUCTEMA YPaBHEHUM pPEIIeHNs, €CIId UMEET, TO CKOJIBKO, U IIpoYee).

[lepexoauTs OT cioBecHOW (GOPMYIMPOBKH 3afaud K €€ anredpandeckoi
MOJENN C TOMOIIBIO COCTAaBJIEHUsS YPAaBHEHUS WJIM CHUCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3YNbTAaT.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JJII CPAaBHEHMS, OLICHKH, PEIIaTh
JTUHENHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON M MX CHUCTEMBbI, 1aBaTh TpadUUueCKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUNHA

[loHumMaTh ¥ HMCHOJB30BATH (DYHKIIMOHANBHBIE TMOHATUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKUE OOO03HAUYECHMs), OMPENENATh 3HAauYeHHE (PYHKUHUU 10 3HAYEHUIO
apryMeHTa, ONPEeNIATh CBOMCTBA (PYHKITUU 10 €€ rpaduKy.

Ctpouts rpaduku 351eMeHTapHbIX (QYHKIMA BUIA:

y=k/ix,y=x2,y=x3,y=x|,y = VX, OTIUCHIBATH CBOMCTBA YHCIIOBOI GyHKIMH
o e€ rpaduxy.

K koHmy oOyuenus B 9 kJjacce OOydYalOmMACS TONYYUT CIEAYIOIINAC
peaIMETHBIE Pe3yIbTaThI:



Yucaa 1 BIYUCICHUA

CpaBHHBATh M YIIOPS0YMBATh PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoimonusaTe apudmeTrueckue AeUCTBUS C PallMOHATBHBIMU YHCIaMH, COYeTast
YCTHBIE M INHMCbMEHHBIE IPUEMBI, BBINOJHATH BBIYMCICHHS C HPpPalMOHAIBHBIMU
YUCIIAMU.

HaxonuTe 3HaueHUs CTENEHEN C LENBIMU IOKA3aATEISIMU U KOPHEW, BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAKCHHM.

OKpyrisiTe JIEUCTBUTENBHBIE YHCIA, BBIIOJHATh MPUKUIKY pe3yJbTaTa
BBIYMCIICHUN, OLICHKY YHACIIOBBIX BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemars MHEMHBIE U KBAIPATHBIC YPABHEHHUSI, YPABHEHUS, CBOJAILMECS K HUM,
MpoCTENIINE APOOHO-PAIMOHAIbHBIE YPABHEHMUSI.

Pemlars cucTeMbl IBYX JIMHEHHBIX YPaBHEHUH C JBYMs I[E€PEMEHHBIMU U
CUCTEMBI [IBYX YPAaBHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJIACTCSA JIMHEUHBIM.

Pemarp TekcTOBBIE 3ajaud  anreOpanyeckuM CIIOCOOOM € MOMOIIBIO
COCTABJICHHSI YPABHEHUS UII CUCTEMBI JIBYX YPABHEHH C IBYMS IEPEMEHHBIMH.

[IpoBOaUTE IPOCTEMIINE HCCIEAOBAHUSA YPABHEHUM M CHCTEM YpPAaBHEHUMH, B
TOM YHUCJIE C MPUMEHEHUEM TpaduuecKuX MPeACTaBICHUN (yCTaHABINBATh, UMEET JIU
ypaBHEHHE WM CUCTEMA YPAaBHEHUM PEIICHNUs, €CII UMEET, TO CKOJIbKO, U ITpoYee).

Pemate nMHEWHBbIE HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HW300paKaThb
pELICHNE HEPAaBEHCTB HAa YHCIOBOM MPSIMOM, 3alMCHIBATH PELIEHHWE C TMOMOILBIO
CHUMBOJIOB.

Pemars cucTeMbl JTUHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJIpaTHOE HEPABEHCTBO, M300paxkaTh PEIIEHNE CUCTEMbl HEPABEHCTB HA YHCJIOBOM
MIPSIMOM, 3aIIMCHIBATh PEIIEHHUE C IIOMOILIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUHN PA3JIMYHBIX 33/1a4.

DOyHKIUU

Pacrio3naBaTe (yHKUMM W3y4eHHBIX BHUAOB. IlOKa3bIBaThb CXEeMaTHYECKU

pacnoJiokeHrue Ha KOOPAWHATHOM MIIOCKOCTH TpaduKoB PyHKIUN BUOa: y = kx, y =
kx+b y=kix,y=ax2 +bx+c¢, y=x3, y=x, y= |x|, B 3aBUCHMOCTH OT 3HAYCHHIT
K02((PUITMEHTOB, ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxarb CXeMaTHUYECKH TpaUKyd KBaIpaTUUHbIX (YHKIHM,
OIHCHIBAaTh CBOMCTBA KBAaIpaTUUHBIX (QYHKIUI 1O X rpadukam.

Pacrio3naBaTh KBaapaTHUUHYIO (QYHKIHIO 1O (Qopmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

YuciaoBble N0CTE10BATEIHLHOCTH W IPOrPecCUM



Pacnio3zHaBaTh apupMETHUECKYI0 U T€OMETPUUYECKYIO IIPOIPECCUU IIPHU Pa3HbIX
cnoco0ax 3aaHusl.

BoIimonHAT,  BBIUMCICHUS C  HUCHOJAb30BaHHMEM  (GOPMYyNI n-TO  YieHa
apu(pMEeTUYECKON U TEOMETPUUECKON MPOTrPECCHiA, CyMMBI IIEPBBIX N YJICHOB.

N300paxaTh YjIeHBl MOCIEAOBATEIBHOCTH TOYKAMHU HA KOOPAMHATHOM
IIJIOCKOCTH.

Pewate 3a1aum, CBA3aHHBIE C YHCIOBBIMU MOCIIEOBATEIBHOCTSAMHM, B TOM YHUCIIE
3aJaul U3 peaTbHOM KH3HU (C HCIONB30BAHHEM KaJbKYJIATOpa, IHU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3jae/ioB U TeM ungpoBbie
Ne ni/m P Kontpoasnbie | IlpakTudeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 q .P 25 2 0
Wcja ¥ BBIYMCIICHUS. PalinoHanpHbIe yucia hitps-//m.cdsoo.ru/7f415590
2 AnreOpandecKkue BoIpaKEHUS 27 3 0 bubmmorexa [TOK
https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 YPaBHCHNS 1 HEPABCHCTBA 20 2 0 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K . D 24 2
OOPJMHATSI i rpadiki. DyHKIUH 0 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
IT 1 0
> OBTOPEHHE U 0000MEHHE 6 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KonTpoabubie | IlpakTuuyeckue
n/n NMPOrpaMMbI Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 4 .K 15 2 0
ucia v BeruuciaeHus. KpajpatHbeie KOpHU hitps/m.cdsoo.ru/7f417af8
) Uucna u Berunciaenus. CTENeHb ¢ 1ebIM 7 1 0 bu6mmoreka [IOK
rokasareJjieM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus1. KBaapaTHbrit 5 0 0 bubnnoreka [HOK
TPEXUIIEH https://m.edsoo.ru/7f417af8
4 AnrebpandyecKkue BbIpaKCHUS. 15 ) 0 bubnunoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 ’ 0 bubnuotexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 | 0 bubnuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 .H 12 1 0
VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
o . 0
8 YHKIH. OCHOBHBIC IOHATH > 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o Y
? YHKIH. HCIOBEIC (YHKIMH ? 0 0 https://m.edsoo.ru/7f417af8
bu6mmorekxa [IOK
10 IT 600 6 1 0
OBTOPEHHE 1 ODODILEHHE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Konrtpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypchl
| Yucna u BeuucieHus. JleicTBUTEIbHBIC 9 0 0 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f419d08
’ YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 ) 0 bubnnoreka [HOK
OJHOM MepeMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 0 bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
b K
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 2 0 nommorexa O
https://m.edsoo.ru/7f419d08
5 Dymxuan 16 ) 0 bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 4 15 2 0
MICTIOBRIC TOCIEAOBATEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 13 | 0 bu6mmoreka [JOK
3HaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 10 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

OEJEPAJIBHAS OBPA3OBATEJ/IBHASA ITPOI'PAMMA YYEBHOT' O

KYPCA «'EOMETPHUS» B 7-9 KIIACCAX
MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX Pa3[eIOB IIKOJbHOW MAaTEMaTUKH,
UMEIOINI CBOEH IIeNIbl0 00ECTIeYnTh U3YUYeHHE CBOMCTB M pa3MepoB (Quryp, ux
OTHOIIEHMM M  B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydeHus reOMETpUH Ha YPOBHE OCHOBHOI'O
o01iero o0pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTD
JI0KA3aTEIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHHUS, TOKa3bIBATh
WCTUHHBIC YTBEPXKICHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MNPOBOIUTH
pacCyXJ€Huss «OT TMPOTHBHOIO», OTIMYaThb CBOMCTBA OT IHPHU3HAKOB,
dbopMyIMpoBaTh OOpATHBIE YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUU SIBIIIETCS HCIIOIB30BaHHE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUU KaK MATEeMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATH CIOBAMM JAHHBIA 4YEpPTEXK WIH
PUCYHOK, HANTH TUIOMIAh 36MEIBHOTO YYacTKa, paCCUYUTATh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO KaOenst wiu TpeOdyeMmble pa3Mephbl Tapaxa it aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOPAsl, BHIYUCIHUTENbHAS JIMHUSA B MU3yYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYYarolUMNCS YYHUTCS CTPOUTH
MaTeMaTUYECKUE MOJICTM PEATbHBIX JKMU3HEHHBIX CHUTyallud, TPOBOJIUTH
BBIYUCJIEHUS U OLICHUBATH aJICKBATHOCTh MOJYYEHHOTO PE3YJIbTATA.

Kpaiine BaxkHO TNOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
peIMEeTaMi, MOTUBUPOBATh UCIOJIb30BaTh OMPEACIICHUS T€OMETPUUECKUX (QUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHUE TMOJYYCHHBIX YMEHHU B (U3UKE U
TeXHUKEe. OTH CBA3W HauOoyiee SpPKO BUAHBI B TeMax «BekTopsi»,
«Tpuronomerpuueckne cooTHOWEHUs», «Merox koopauHaty u  «Teopema
[Tudaropar.

VYueOubit kypc «l'eomeTpusi» BKJIIOYAET CIEAYIOIIUE OCHOBHBIC pa3ieiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKkapToBbl KOOpAMHATHI HAa  IUIOCKOCTWY,
«BekTopsy, «J[Bmkenus miaockoctiy, «IIpeodbpazoBanus momo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBonutcsa 204 daca: B 7 kiacce
— 68 yacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Helelw), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble monsATHs reomerpun. Touka, mpsiMasi, OTPE30K, Jyd. Yros. Buasl
yriaoB. BeprukanbHble H  cMexHbIe yrubl.  buccexkrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapayensHOCTh U IEpIEHUKYISIPHOCTD IIPSIMBIX.

Cummetrpuunblie ¢urypsl. OCHOBHBIE CBOMCTBa oceBOM cummerpuu. [Ipumepsl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE TMOCTPOECHHSI C TMOMOIIBIO LUPKYJIS M JUHEWKH. TpeyroibHUK.
Bricota, Mmennana, OuccekTpuca, UX CBOMCTBA.

PaBHOOenpeHHBIE U pPaBHOCTOPOHHUW  TpeyroibHUKA.  HepaBeHCTBO
TPEYTOJIbHHKA.

CBoiicTBa ¥ NpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHUKa. [Ipr3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiicTBa M NpU3HAKK NapaJUIeNbHBIX NpsMbIX. CymMMa YIJIOB TPEyroJbHHUKA.
Bremnue yrisl TpeyroibHuKa.

[IpsMOyrosbHBIM  TPEYroiabHUK. (CBOMCTBO  MEIWAHBl  NPSIMOYTOJIBHOTO
TPEyTOJbHUKA, IPOBEAEHHON K runoreHyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJBHBIX
TPEyTroJbHUKOB. [IpsAMOYTOIbHBINA TPEYTOIBHUK C yrioM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE
JOMaHOW, TeopemMa O OoJsblieM yrie W OONbIIeH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHASL.

['eomeTpuyeckoe MecTo TOuYeK. buccekTpuca yriia W CEpEeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTb U KpyT, XOpJa U JUaMETP, UX CBOMCTBA. B3auMHoOE pacnosioxeHue
OKpY’KHOCTH M mpsMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpPY’KHOCTb,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KIIACC

YereipéxyronpHuku. llapannenorpamm, ero npusHaku U cBoWcCTBa. YacTHbIe
cllyyau MapajieorpaMMoB (MPSIMOYTOJIbHUK, pOMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamemnus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA © MPHU3HAKH.
IIpssmMoyroJsibHas Tpaneuus.

Meton ynsoenuss menuanbl. lleHtpanbHas cummMmerpus. Teopema @arneca u
TeopeMa O IIPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue 1MHUM TpEYroIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuKa.

[lonobue TpeyronbHUKOB, Kod(hduumeHTt mnoaodus. IlpuzHaku mnomodus
TpPeyroJabHUKOB. [I[puMeHeHne nogo0us npu peeHNH NPakTHIECKUX 3a1a4.



CpoiicTBa miomaae reomerpudyeckux ¢uryp. dopmynsl 8 Iwiomaau
TPEYroJIbHUKA, NapajuienorpamMma, pomoda u Tpaneuud. OTHOUIEHHE IUIOLIAAeH
no1I00HBIX (QUryp.

Boruncnenue miomazneil TpeyrojbHUKOB M MHOTOYIOJbHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. IIpumenenne teopemsr Iludaropa mnpu permenun
MPaKTUYECKUX 3a]1a4.

CHHYC, KOCHHYC, TaHI'€HC OCTpPOTO yria MPsSMOYrOJIbHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUUECKHE (DYHKLIUU YIIIOB
B 30, 45 u 60°.

BnucanHble ¥ LEHTpaJIbHBIE YTJIbl, YTOJ MEX]Y KacaTeIbHOW U XOpJAOM. YTIbl
MEXIy XOpAaMd M CEKyIIMMHU. BrucaHHble M ONKMCAHHBIE YETHIPEXYTOJIbHHUKHU.
B3aumHoe pacnonoxkenue aByX OKpyxkHocted. Kacanme oxpyxHocteit. OOmme
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPHUECKOE
TOX1eCTBO. POPMYJIBI IPUBEIACHUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB M TeopeMa CHHYCOB. Peienue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 Ipon3BEAECHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, ammHa  (MOAyJb)  BEKTOpA,  COHANpPABICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIll€pallid HaJ BeKTopamMu. PasjiokeHue BeKkropa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CKalasipHOE NPOU3BEACHHE
BEKTOPOB, IPUMEHEHHE JUJIS1 HAXOXKACHUS JUIUH U YTJIOB.

JlekapToBbl KOOPAUHATHI HAa IUIOCKOCTU. YPaBHEHUsS IPSMOU U OKPYKHOCTU B
KOOpJIMHATaX, TMEpeceYeHUe OKPYKHOCTEW W NpsIMBIX. MeToj KOOpAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. JlJIMHA OKPYKHOCTHU. |'pamycHas u paauaHHas
MEpa yIiia, BBIYMCIEHUE JUIMH Ayr OKpyxHocTeu. I[lmomane kpyra, cekropa,
CerMeHTa.

JIBUKEHUsT TUIOCKOCTH W BHYTPEHHHME CUMMETpUU (uryp (dJaeMeHTapHbIe
npeacrasienus). [lapamiensHblil nepenoc. IToBopor.



HHPEAMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 KkJjacce OOydyalomMiAcs TMOJYYUT CIEAYIOIINE
IIPEIAMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh M3y4eHHBIC TEOMETPUUIECKUE (DUTYPHI, ONIPEACIIATh UX B3aMMHOE
pacmoiokeHne, n300paxkaTh TEOMETPUUYECKHUE (PUTYPBHI, BBIOJHATh YEPTEKH TIO
YCIOBHIO 3a/1aud. M3MepaTh JTWHENMHBIE W YIJIOBbIE BEJIWYMHBI. Pemare 3amadn Ha
BBIUMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

Jenatb rpyOy1o OLEHKY JMHEHHBIX U YTJIOBBIX BEJIMUMH MPEAMETOB B peaibHOU
KU3HHA, Pa3MEpPOB MPHUPOJIHBIX O0BEKTOB. Paznwuarh pa3Mepsl 3TUX OOBEKTOB TIO
MOPAJIKY BEJIMYHHBI.

CTpouThb 4yepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonmp30oBaTbCs  NpU3HAKAMU  PABEHCTBA  TPEYTrOJBHUKOB,  HCIIOJIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PEILICHUH 3a]1a4.

[IpoBOANTE JIOTMYECKHE PACCYXKIACHHS C HCIOJb30BAHUEM T'€OMETPUUYECKHUX
TEOpEM.

[Tonmp30oBaTbCs NpPU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEJIUAHBI, IPOBEAEHHON K THIIOTEHY3€ NPSAMOYIOJIBHOIO TPEYTOJIbHUKA, B
pPEIICHUY TE€OMETPUUECKHUX 3a]1a4.

OrnpenensiTh napauieIbHOCTh MPSIMBIX C MIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C
HUMU cekymas. OnpenensaTe MapajyieNIbHOCTh NPSIMBIX C TTOMOIIBID PaBEHCTBA
PACCTOSTHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemrars 3amaun Ha KiteTyatoi Oymare.

[IpoBOIUTH BHIYUCIEHUS U HAXOAUTh YUCJIOBBIE U OYKBEHHbBIC 3HAUYCHUS YTJIOB
B T€OMETPUYECKHX 3aJayax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbHHKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMPU TIEPECEUCHUU JBYX
MApAJUICIIBHBIX TPSAMBIX CEKylIed. Pemate mpakTUyecKue 3a1auv Ha HaXOXKICHUE
YIJIOB.

Bnagete mNOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMEThb ONpPEeAEsTh
OMCCEKTPUCY yTila U CEPEAUHHBIN MEPIECHAUKYISIP K OTPE3Ky KaK reOMETPUYECKUE
MECTa TOYEK.

@opMynupOBaTh ONPEACIEHUS OKPYKHOCTM W Kpyra, XOpAbl U JIHAAMETpa
OKPYKHOCTH, MOJIb30BATHCS UX CBOMCTBAMHU. YMETh IPUMEHITH 3TH CBOMCTBA IPU
pellieHnu 3aaa4.

Bnagete moHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxomuTh e€ 1eHTp. [lomp3oBaTbes (akTamMu O TOM, YTO OWCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TEPECEKAOTCA B OJHOM TOYKE, W O TOM, YTO CEPEAUHHBIC
NEPIIEHAUKYJISAPBI K CTOPOHAM TPEYIrOJIbHUKA [IEPECEKAIOTCS B OJJHOU TOYKE.



Bnagete moHsTHEM KacaTeNbHOM K OKPY)KHOCTH, IMOJB30BAaThCS TEOPEMOU O
MEPIEHAUKYIISIPHOCTH KaCcaTEeIbHOM U Panyca, MPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonmp30BaTHCS MPOCTEUIIMMU TEOMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh UX
MPAKTUYECKUA CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKHUE IMOCTPOCHUS C MOMOIIBIO UPKYJIS U
JIMHEUKH.

K konmy oOyuenuss B 8 kiacce oOydaromuidcsi MOMYYHUT CIEAYIOLINE
IPEAMETHBIE PE3YIBTATHI:

Pacno3HaBaTh OCHOBHBIE BHIBl  YETHIPEXYTOJIBHUKOB, WX  JJIEMEHTBHI,
ITOJIb30BAThCS UX CBOMCTBAMU IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOWCTBA TOYKHM IEPECEUCHUS MEJUaH TpeyrojibHUKa (LIEHTpa
Macc) B pelICHUH 3a/au.

BiianeTs NOHATHEM CpeHEN JIMHUM TPEYTOJIbHUKA M Tpalleluu, IPUMEHITh UX
CBONMCTBA IIPU pELICHUH reomerpudeckux 3anad. Ilons3oBartecsa Teopemont Paneca u
TEOPEMOM O MNPONOPUMOHAIBHBIX OTpPE3KaX, NPUMEHATb WX I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh MpU3HAKU MOAOOUS TPEYTOJBHUKOB B PEIICHUU T'€OMETPUUYECKUX
3a1ad4.

[lonb3oBatbea Teopemor Iludaropa nns  pelieHUss TEOMETPUUECKUX U
MpakTH4EeCKUX 3a7a4y. CTPOUTh MATEMATUYECKYIO MOJEDh B MPAKTUYECKUX 3a/1a4ax,
CaMOCTOSITENIBHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUTUHBI.

Binaners mnoHATHMAMM < cMHYca, KOCHHyCa M TaHI€HCAa OCTPOro  yria
IPSAMOYTOJIBHOTO TpeyroiabHuKa. Ilomp30BaTbCcsi 3TUMU MOHATHAMM JUISL PELICHUS
MMPAKTUYECKUX 3a/1a4.

Beruucnars (paziuyHbIMU ciocOOaMM) TUIONIA[b TPEYroJbHUKA U TUIOIIAIU
MHOTOYTOJIBHBIX (PUTYyp (ITOJIB3YACH, TJI€ HEOOX0UMO, KaJIbKyIaTopoM). [IpumeHsTh
MOJIyYEHHbIE YMEHUS B MPAKTHYECKHX 3a/1ayax.

Bragerp NOHATHSAMM BIHCAaHHOIO W ILEHTPAJIBHOIO yrja, HCIOIb30BaTh
TEOpPEMBbl O BIHMCAHHBIX YIJIAaX, YIJax MEXIy XOpJaMu (CEeKyIIMMH) U YTIie MEXIY
KacaTeJIbHOM Y XOPJAOW IPU PELIEHUHU T€OMETPUYECKUX 3a1ay.

BrageTte NOHSATHEM OINKMCAaHHOIO YETBHIPEXYTOJbHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELIEHUU 3a/1a4.

[IprMeHATh NOJIyYEHHBIE 3HAHHWS HA IPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOJENH IS 33/1a4 PEATbHOM KWU3HU U MPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
OpUMEHEHUEM TMOA00UST M TPUTOHOMETpUHM (TMOJIB3YACh, TJIe HEOOXOAMMO,
KQJIBKYJIITOPOM).



K xoHmy oOyueHuss B 9 kiacce o0OyyaroUIMiicsi MOJYYHUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (HYHKIIUU OCTPHIX YIJIOB, HAXOAUTD C UX MOMOIIBIO
pa3IMyYHbIE 3JIEMEHTHI MPSMOYIOJIBHOTO TPEYToJIbHUKA («PEIIEHUE MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY). HaxoauTh (C MOMOIIBIO KalbKyJIsATOpa) MJIMHBI M YIJIBI IS
HETa0JIMYHBIX 3HAYECHH.

[lonb30BaTbes (GopMyIaMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXIECTBOM JUIl HAXOXKJIEHHMSI COOTHOUIEHUN MEXKIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcrons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUUISl HAaXOXKJIEHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYroJbHUKOBY), NPUMEHATh UX MpU
pELIEHNH T€OMETPUYECKUX 3a7a4.

Bnagers nonatusMu npeoOpa3oBaHUs M0J100Us, COOTBETCTBEHHBIX JIEMEHTOB
noo0HbIX (¢uryp. Ilonb3oBaTbecsi CBOMCTBaMU MOAOOUS MPOU3BOJIBHBIX (UTYD,
YMETb BBIYUCISATH JJIUHBI MU HAXOAWUTh YIJbl y MoAoOHBIX ¢uryp. Ilpumensars
CBOMCTBA MMOA00OMS B MPAKTHYECKUX 3a/1a4ax. Y METh IPUBOJUTH IPUMEPHI MOAOOHBIX
(Guryp B OKpy>KaroIieM MHpE.

ITonp30BaThCAd TEOpEMaMHU O MPOU3BEIECHUU OTPE3KOB XOpZ, O NPOU3BEIACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[lonb30oBaTbCAd BEKTOpPAMM, MOHMMATh KX T€OMETPUYECKUNA U (DU3MUECKUU
CMBIC]I, MNPUMEHSITh HX B PEUICHUUM TEOMETPUUECKMX U (PU3NYECKHX 3aj]ad.
[IprMeHATh CKaNSIPHOE MPOU3BEAECHNE BEKTOPOB ISl HAXOXKIAEHUS IJIMH U YIJIOB.

ITonp30BaThCA METOIOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATH €70 B PELICHUN
r€OMETPUYECKUX U NMPAKTUYECKUX 3a4ad.

Brnaners NOHATHMAMM NPaBUIBHOIO MHOTOYTOJBHHUKA, IJIMHBI OKPYKHOCTH,
JUIMHBl TyTM OKPYKHOCTH W DPAJAMaHHOM MEPBI yIJla, YMETh BBIYUCIATH ILIOIIA/b
Kpyra u ero yactei. [IpuMeHsaTh noJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxomute ocu (WM LEHTpbI) CUMMETPUU (GUTYp, NPUMEHSATh ABMXKECHUS
IJIOCKOCTH B IPOCTEUIINX CITydasiX.

[IprMeHATh NOJIyYEHHBIE 3HAHHWS HA IMPAKTUKE — CTPOMTHh MAaTEMAaTHYECKHE
MOJENH IS 33/1a4 PEATbHOM KU3HU U MPOBOJNUTH COOTBETCTBYIOIIME BBIYMCIEHUS C
NpPUMEHEHHEM TMOJ00UsS M TPUTOHOMETPUUYECKUX (PYHKUMHA (TOJB3YysCh, Te
HE0OXOMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne /it P Kontpoabnblie | IlpakTuueckue bp
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
IIpocTeiimume reomeTpruieckue GUrypsl U Ux
1 CBIZ)fICTBa H3zme eHI/II:: reoMe fl)qecyfnx 14 1 bubmorexa HOK
) P P https://m.edsoo.ru/7f415¢e2e
BEJIMYHMH
bubmnoreka IIOK
2 T 22 2
PEYTOILIHIH https://m.edsoo.ru/7f415e2e
3 [TapamtensHble psiMBbIE, CyMMa YIJI0B 14 1 bubnmnorexka HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 14 | bubnmnoreka [HOK
IIOCTPOECHUS https://m.edsoo.ru/7f415e2e
bu6nuorexa [IOK
n i 4 |
> OBTOpEHUE 1 0000MmeHNE SHAHMI https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTposabHbie IIpakTnyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThbI
pecypcsl
" bubmmoreka [JOK
1 4 12 1
CTRIPEXYTONBHAKA https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmorexa LHOK
pOTIOpH P - 1A https://m.edsoo.ru/7f417¢18
TPEYrOJIbHUKHU
ITnomans. Haxoxaenue miomanei
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmorexa HOK
peyr T M https://m.edsoo.ru/7f417e18
[Tnomaau momoOHBIX Guryp
4 Teopema [Iudaropa u Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OINMCAHHBIE YETHIPEXYTOJIbHUKH. 13 | bu6nuoreka [IOK
KacarenbHble k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6mmoreka [JOK
6 IToBTOpenue, 0000IMIEHHE 3HAHNUMN 4 1
BTOpeiH HICHHE Sttt https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KVIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne /it Konrtpoabnbie | Ilpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuoreka [IOK
CUHYCOB. Penienne TpeyrojapHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoOpazoBanue mogodus. Merpudeckue 10 1 bubnnoreka [HOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6 K
3 Bektopsl 12 1 nosmorexa IO
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAMHATHI HAa MIJIOCKOCTH 9 1 bubmmorexa [TOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA
5 05 YKHOCTH | TIJIO yar b Kpyra g 8 1 bubmmorexa [TOK
by " I[v pyra. https://m.edsoo.ru/7f41al2c
Brruucnenune momanein
bu6mmorexa [IOK
6 e OCKOC 6
Hpmikenis w0ckocTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aus 7 | bubnnorexka [JOK
3HaHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

OEJEPAJIBHASA OBPA3ZOBATEJ/IBHAS ITPOI'PAMMA YYEBHOI'O

KYPCA «BEPOATHOCTDB U CTATUCTUKA» B 7-9 KIIACCAX

HOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM 1IH(POBOM MUPE BEPOATHOCTh U CTATUCTHKA MIPHOOPETAIOT BCE
OO0JIBIIYI0 3HAYUMOCTbD, KaK C TOUKH 3PEHUS MPAKTHUYECKUX MPHIOKEHUN, TaK U HX
poiii B 00pa3oBaHUM, HEOOXOAMMOM KaXJIOMy ueloBeKy. Bospacraer umcio
npodeccuil, mpu OBIAJEHUU KOTOPBIMU TpedyeTcs xopoliasi 6a30Basi MOJTOTOBKA B
00JIaCTU BEPOSTHOCTU M CTATUCTUKHU, TaKasl MOJrOTOBKA BakKHA JIJISL MPOJOJKEHUS
oOpa3oBaHMsl U JUIsl YCHEUIHOW NpoQecCHOHAIbHOM Kapbepbl. Kaxnplii 4denoBek
MOCTOSIHHO TPUHUMAET PEIICHUS Ha OCHOBE HMMEIOIIMXCS Yy HEro JaHHBIX. A A
00OCHOBaHHOTO TPHUHATHS PEIICHUs B YCIOBUAX HENOCTaTKa WM U30bITKA
uH(popMaluu He0OXOJUMO B TOM YHCIIE XOPOILIO CPOPMUPOBAHHOE BEPOSITHOCTHOE U
CTaTHUCTUYECKOE MBIIIIJICHHE.

NMeHHO m1o3TOMy OCTpO BCTajJa HEOOXOAUMOCTh  CHOPMHpPOBATH Y
oOyyaromuxcsi GyHKIIMOHAIBHYIO IPaMOTHOCTh, BKJIIOUYAIOIIYIO B C€Osl B KAyeCTBE
HEOTHEMJIEMOM  COCTABJISIONIEH  yMEHHE  BOCHPUHUMATh W KPUTUYECKH
aHAIM3UPOBaTh MH(OOPMAIIUIO, TIPEACTABICHHYIO B Pa3IUYHBIX (opmax, MOHUMATh
BEPOSATHOCTHBI XapaKTep MHOTUX peaJbHBIX MPOIECCOB M 3aBUCUMOCTEM,
MIPOU3BOUTH MPOCTEUIITNE BEPOSITHOCTHBIC PACUETHI.

3HAKOMCTBO B Y4€OHOM Kypc€ C OCHOBHBIMHU NpHUHIMIAMHU cOOpa, aHaau3a u
MPEACTABJICHNUS JAHHBIX W3 Pa3IMYHBIX cep XKU3HU O00IIecTBa M TOCYAapCTBa
npuoOmaeT oO0ydarmmxcs K OOIIECTBEHHBIM HHTEepecaM. 3ydeHue OCHOB
KOMOMHATOPUKH pPa3BUBAET HABBIKM OpraHM3alH Tmepedopa W TMoAcuéra dYucia
BapHAHTOB, B TOM YHCJIE B MPUKIIAIHBIX 3a/1a4ax.

3HAaKOMCTBO C OCHOBaMH TeopHuH rpadoB co37aéT MaTeMaTUYECKUN PpyHIaMEHT
st (popMupoOBaHHS KOMIETEHIMH B 00yactTd WHGOPMATHKA € HU(PPOBBIX
TEXHOJIOTUH.

[Ipy w3y4eHMH CTaTUCTUKH W BEPOSTHOCTH OO0OTAIaloTCs MPEICTaBICHUS
oOydaromuxcsi 0 COBPEMEHHOW KapTHHE MHUpa W METOJaX €ro HCCIIeIOBAaHMUS,
dbopMupyeTCs TOHUMAHUE POJM CTATUCTUKU KaK MCTOYHUKA COIMATBHO 3HAYMMOU
nH(OpPMAIUHU U 3aKJIaJILIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBITTUICHHUS.

B cooTBeTCTBUM ¢ JaHHBIMU LETSIMHU B CTPYKType MPOTpaMMbl YI€OHOTO Kypca
«BeposiTHOCT W  CTaTUCTHKa» OCHOBHOTO OOIIEro o0O0pa3oBaHUs BBIICICHBI
CIIeyIOIIKe coAepxaTelbHO-MeToanueckue nuHuM: «lIpencraBieHune OaHHBIX U
ommcaTellbHasi CTAaTUCTUKA», «BeposaTtHOCTh», «ONeMEHTBI KOMOWHATOPUKHIY,
«BBenenue B Teopuro rpadoBy.



Conepxanue nuHuM «lIpencraBieHue NaHHBIX U OMUCATEIbHAsl CTAaTHUCTHKA»
CIIy>KUT OCHOBOH /17151 (JOPMUPOBAHNUS HABBIKOB pabOTHI ¢ MH(GOPMAIIUEH: OT YTCHUS U
MHTEpIpeTalud WH(OPMAalUK, TPEJCTABICHHON B Ta0nMIaX, Ha guUarpamMmmax u
rpadukax, A0 cOopa, NPEICTAaBICHUS M aHaldu3a JaHHBIX C HCIOJIb30BAHUEM
CTaTUCTHUYECKUX XapaKTEPUCTHUK CPeIHMX U pacceuBaHus. Paboras ¢ AaHHBIMH,
oOydJaroniecsi yd4aTcsi CUMTBIBaTh M HHTEPIPETHPOBATH JaHHbIC, BBIIBUIATh,
apryMEHTUPOBAaTh M KPUTHUKOBAaTh MPOCTEUIINE THUIOTE3bl, Pa3MbIIUIATh HAJl
¢dakTopaMy, BBI3BIBAIOIIMMU H3MEHYMBOCTh, M OILICHHBATh UX BIUSHUE Ha
paccMaTpUBaEeMbI€ BEIMUYUHBI U MTPOIIECCHI.

NHTYyWTHBHOE NPEACTABIECHUE O CIy4YalHOM HW3MEHYMBOCTH, HUCCIEAOBAHUE
3aKOHOMEPHOCTEN U TEHACHIMN CTAHOBUTCS MOTUBUPYIOIIEH OCHOBOM ISl U3YUYEHHUS
TEOpHH BEpPOSTHOCTEW. bonblloe 3HaYeHUWE HMMEIT NPAKTUYECKUE 3a7aHusi, B
YaCTHOCTH ONBITBl C KJACCUYECKHMH BEpPOSTHOCTHBIMH MozessiMu. llonsTue
BEPOATHOCTH BBOJUTCS KakK Mepa MpaBloNoAoOus ciiydyailHoro coObitus. Ilpu
M3Y4YEHUH y4eOHOro Kypca oOydarouiyecs 3HaKOMSTCS C MPOCTEHIIMMH METOJaMU
BBIYHMCIICHHUSI BEPOATHOCTEH B CIy4YaWHBIX SKCHEPUMEHTAX C PaBHOBO3MO>XHBIMU
AJIEMEHTApPHBIMU UCXO0JIaMH, BEPOSTHOCTHBIMH 3aKOHAMH, MMO3BOJISIOIIMMH CTaBUTh U
pemate ©Oosnee CilOXHBIE 3agadud. B y4eOHbII Kypc BXOJST HayallbHbIE
IIPEICTABIICHUS O CIIyYalHBIX BEIMYMHAX U UX YHUCIOBBIX XapaKTEPUCTHUKAX.

B pamkax y4yeOHOro Kypca OCYIIECTBIISIETCSI 3HAKOMCTBO OOYyYaroIIHMXCA C
MHO>KECTBAMU U OCHOBHBIMHU ONEpPALMSIMHU HaJ MHOXECTBAMH, pPaccMaTpHUBAIOTCS
MpUMEpPbl MPUMEHEHUs ISl PEIICHUs 3aJad, a TaKXKe HCIOJIb30BaHUS B JPYrUX
MaTeMaTHYECKHUX Kypcax U y4eOHBIX MpeaMeTax.

B 7-9 xnaccax uszyuaercs y4eOHbIH Kypc «BepoATHOCTh M CTAaTUCTHKA», B
KOTOPBbIM BXOIAT paznensl: «lIpeacraBieHne JaHHBIX U OMHUCATENbHAS CTATHCTHKAY,
«BepoaTrHocThY», «DJIeMEHThl KOMOMHATOPUKKY, «BBeneHue B Teoputo rpadosy.

Ha usyudenue yuebHOro xypca «BeposiTHOCTh M cTaTHcTHKa» OTBoauTcs 102
yaca: B 7 kiacce — 34 yaca (1 yac B Hezento), B 8 kiacce — 34 yaca (1 gac B Henento),
B 9 knacce — 34 yaca (1 yac B HeemIO).

COAEPKXAHUE OBYUYEHUA

7 KIIACC

[IpeacraBienre JaHHBIX B BUAE TaOIMI], AUarpamMm, rpaduxoB. 3anoJIHEHUE
Ta0JUII, YTEHHE U MOCTPOEHUE JUuarpaMm (CTOIOUKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Yrenue rpaukoB peanbHbIX MHpoleccoB. M3pneuenne nnpopmanuu u3 auarpamm u
Ta0JINLL, UCIIOIb30BAaHNE U UHTEPIPETALNS JaHHBIX.



OnucarenpHasi CTaTUCTHKA: cpeaHee apudMeThueckoe, MeauaHa, pa3Max,
HauOoJblllee W HauMEHbllee 3HAadeHHs HaOopa 4YHCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

Cny4aiiHbIli SKCIIepuMEHT (OMBIT) M CilydailHOe coObITHE. BeposTHOCTH U
yacToTa. Pojib ManoBEpOSTHBIX U MPAKTUYECKU TOCTOBEPHBIX COOBITUN B MPUPOJIE U
B 001IecTBe. MOHETa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, Bepumna, pebpo. Cremenp BepmuHbl. Yucino pébep W cymmapHas
crenenb BepunH. [IpencraBnenue o cBs3Hoctu rpada. Llemm u muxmel. Iyt B
rpadax. O6xox rpada (sinepoB myTh). [Ipencrapnenne 06 OpueHTUPOBAHHOM Tpade.
Pemenue 3aau ¢ moMonibio rpados.

8 KUIIACC

[IpencraBneHure NaHHBIX B BUAE TaOdMll, auarpamm, rpagukoB. MHOXKECTBO,
AJIEMEHT MHOKECTBa, OJAMHOKeCTBO. Onepanuu HaJl MHOKECTBaMU: 0ObEIUHEHHE,
nepeceyeHne,  ponosiHeHwe.  CBolicTBa  omepauuid  HaJl  MHOXECTBAMH:
MIEPEMECTUTENBHOE, COUYETaTEIbHOE, pacrnpenenuTeabHoe, BKJIFOUEHHSI.
Hcnonbs3oBanue rpapuyeckoro npeAcTaBICHUs] MHOKECTB I ONMHUCAHMS PEATbHBIX
IIPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a/1a4.

N3mepenne paccenBaHMs JNaHHBIX. Jlucriepcuss M CTaHOApTHOE OTKJIOHEHHE
YUCIOBBIX HA0OPOB. /lnarpamMma paccenBaHusl.

OneMeHTapHble  COObITHUS  ciy4daiiHOro ombiTa. CiydaiiHble  COOBITHSI.
BeposiTHocTH coObITHI. ONBITBI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BIOOp. CBsI3b MEKAY MaJIOBEPOSITHBIMU U MPAKTUYECKU JOCTOBEPHBIMU
COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA AEPEBBEB: EAMHCTBEHHOCTD IyTH, CYLIECTBOBAHUE BUCSYEH
BEPUIMHBI, CBSI3b MEXAY YMCIOM BEpPUIMH M 4yuciaoM pédep. IIpaBuio ymHOXKeHHS.
Pemenue 3amau ¢ moMorsio rpados.

[IpotuBomomnoxkubie coObiTusi. [uarpamma Oiinepa. OObenuHeHHE U
nepeceyeHne  coObiTuil.  HecoBmecTtHble  coObitusa.  ®DopMmyna  CIOXEHUs
BEPOSITHOCTENW. YcCIJIOBHAs BepOATHOCTh. lIpaBuino ymHOXkeHus. HesaBucumslie
coObrTusi. IlpeacraBnenne sKkcriepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOXKJEHUE BEPOSITHOCTEH C TIOMOLIBIO JEPEBAa CIy4allHOrO 3KCIEPUMEHTA,
nyarpaMmm Dditnepa.

9 KJIACC

[IpencrapiieHre TaHHBIX B BHJIE TAOJHI, JUarpamMM, rpaduKoB, HHTEPIpETAIUs
NaHHBIX. UTeHWe W TOoCTpoeHHWe TabmuIl, auarpamMm, rpaduKoOB IO pPeaTbHBIM
JTAHHBIM.



[lepecranoBku u (akropuan. CodyeTaHus M 4MCIO coueTaHU. TpeyronbHHUK
[Tackans. Pemenue 3aa4 ¢ HCTIOIB30BaHHEM KOMOMHATOPHKH.

['eomeTrpuueckass BeposTHOCTb. CiaydailHbI BBIOOp TOYKM M3 (QUTYpHI Ha
IUIOCKOCTH, U3 OTpPE3Ka M W3 AYI'M OKpYKXHOCTH. McmeiTanue. Ycmex M Heypaaya.
Cepus ucneiTanmii 10 nepsoro ycnexa. Cepus ucnsltanuid beprymm. BepostHoctn
COOBITUY B ce€pUU UCTIBITaHUH bepHymmu.

CrnydaiiHas BeJIMYMHA M paclpeiesieHHe BeposiTHOCTeW. MareMartnyeckoe
oXujaHue W amcnepcusa. lIpuMepbl  MaTeMaTHYECKOro  OXUAAHUS  Kak
TEOPETHUYECKOTO CPENHETO0 3HAYCHHsI BEIWYMHBL. MaTremaTH4ecKoe OKHIAaHHE MU
JUCHIEPCHS CIIy9aiHOW BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUU UCTIIBITAaHUNA bepHyum».

[Tousatue o 3akoHe OonblIUX uucen. M3mepeHue BEepOSTHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHKe 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOILIECTBE.

HHPEAMETHBIE PE3YJIBTATBI

K koniy oOydenus B 7 kJjacce OOydYarOUUMUCS TOJYYHUT CIETYIOLINE
IIPEMETHBIE PE3YJIBTATHI:

Yurate wuHpOpMalMIO, NPEACTABICHHYI0 B TabnMlax, Ha JAHarpaMmax,
MPEACTABIATh JIaHHbIE B BUAE TaOMUL, CTPOUTh AWAarpaMMbl (CTOJOUKOBBIE
(cTronbuatkie) U KpyroBbi€) IO MacCCHBaM 3HAYEHUU.

OnuceiBaTh ¥ UHTEPIPETUPOBATH  pEaJbHbIE  YWCJIOBBIE  JTaHHBIE,
MIpE/ICTaBJIICHHBIC B TA0JINIIAX, HA IUarpaMmax, rpaukax.

Hcnons30BaTh I ONHMCAHMS JAHHBIX CTaTUCTHUYECKHE XapaKTEPUCTHKU:
cpenHee apupMeTruyecKoe, MearaHa, HauOoblllee 1 HAMMEHbIIEee 3HAUYEHUs, pa3Max.

NmeTp mpencraBiieHHE O CIIy4yalHOM W3MEHUYMBOCTHM Ha TIPUMEpPAX IIEH,
¢u3NYeCKUX BEIUYMH, AHTPOIIOMETPUYECKUX JAAHHBIX, MMETh MPEICTABICHUE O
CTaTUCTUYECKON YCTOUUYHUBOCTH.

K xoniy oOydenus B 8 kiacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MpeMETHBIC PE3YIIbTaTHhI:

N3Bnekate u mnpeoOpa3oBbIBaTh HMHQPOPMAIIUIO, TPEACTABICHHYIO B BHUJC
Tabnui, auarpamm, rpaduKoB, TPEICTABIATh JaHHBIC B BHUJAE TaOJUII, TUarpam,
rpauKoB.

OnuceiBaTh JaHHBIE C TIOMOINBIO CTAaTUCTUYECKUX TOKa3aTelIeh: CpeHUX
3HAUYEHUH U Mep paccerBaHus (pa3max, AUCHEPCHUS] U CTAaHAAPTHOE OTKIOHEHHE).
HaxonuTh 49acTOThI YMCIOBBIX 3HAYEHHH M YacTOTHI COOBITHI, B TOM YHCJE TIO
pe3ynbTaTaM U3MepEeHN U HAOFOICHHM.



Haxonuth BEpOSTHOCTH CIIy4allHBIX COOBITUH B OIBITax, 3Hask BEPOSITHOCTU
AJIEMEHTAPHBIX COOBITHI, B TOM 4YHCIE€ B OINbITaX C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBarh Trpaduyueckue MOACIU: AEPEBO CIIy4allHOTO SKCIEPUMEHTA,
JIuarpaMMbl Dijiepa, YuciaoBas npsmasi.

OnepupoBaTh NOHSATUSIMHU: MHOKECTBO, MOJAMHOKECTBO, BBIMOJIHATH ONEpaIuu
HaJl MHOXECTBAMHU: OOBEIUHEHHUE, T[EPECCUCHHUE, JOMOJHEHUE, TMEePEeUUCIIATh
AJIEMEHTHI MHOYKECTB, MIPUMEHSTh CBOMCTBA MHOXKECTB. Vcmmomp30BaTh rpadguieckoe
NpEe/ICTaBICHHEe MHOXXECTB M CBSI3€M MEXIYy HUMH JJIsl ONMCAHUS MPOILIECCOB U
SABJICHUM, B TOM 4YHCII€ MPU PEUICHUU 3a/lady U3 JAPYTHUX Y4YEOHBIX MPEIMETOB H
KYpCOB.

K xonmy oOyuenus B 9 kiacce oOyyarouiuiicss MOJYYUT CIEAYIOLIUE
IIPEAMETHBIE PE3YIIbTATHI:

W3Bnekats U npeoOpa3oBbIBaTh MH(OPMALIKIO, MTPEICTABICHHYIO B Pa3IMYHbIX
MCTOYHHMKAX B BHJIE TaOJMI], TUarpamm, rpadukoB, NPECTaBIATh JaHHbIE B BHJIE
Ta0IuLl, TUarpaMm, rpapuKoB.

Pemarp 3amaun opraHM30BaHHBIM INepeOOPOM BapHaHTOB, a TakKXke C
MCIOJIb30BaHNEM KOMOWHATOPHBIX IIPABUI U METO/IOB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKU 11 MACCHUBOB YHMCIOBBIX
JAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCENBAHUSL.

Haxonuth 4acToThl 3HAYEHUW M YACTOTHl COOBITHS, B TOM YHCIE MOJb3YSAChH
pe3ynbTaTaMu MPOBEIEHHBIX U3MEPEHHUN 1 HAOIIOICHUH.

Haxonuth BEpOSTHOCTH CIIy4alHBIX COOBITHI B W3YYEHHBIX OIBITAX, B TOM
YHUCJI€ B OMNBITaX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCTIBITAHUM J10 TIEPBOI0O YCIIEXA, B CEPUAX UCTIBITAHUN bepHyIuIn.

Nmers mpencraBieHWE O CIAy4alHOW BEIMYMHE W O PaCIpPEeIICHUU
BEPOSITHOCTEM.

HNmeTrp mnpeacTaBieHne O 3aKoHE OOJBIIMX YHCET KakK O MPOSBICHUH
3aKOHOMEPHOCTH B CIy4alHOM M3MEHYMBOCTH M O POJIA 3aKOHA OOJIBLIMX YHUCEN B
MPUPOJIE U OOIIECTBE.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaume pa3aesioB U TeM nudposBbie
Ne ni/m P Kontpoansnbsie | Ipakruyeckue (upp )
NMpoOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubmnoreka IIOK
I Tlpencrannenne HaHHEX 7 ! 2 https://m.edso0o.ru/7f415fdc
2 OmnucarenpHas CTATUCTUKA 8 1 1 Bubmaorexa ITOK
https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
i 1 1
3 CrrysaitHas H3MCHIMBOCTh 6 https://m.edsoo.ru/7f415fdc
bubmnoreka IIOK
4 B 4 0
BE/ICHHE B TCOHUIO IPagos https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aitHOTO 4 0 | bubmuoreka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
bub6anoreka LIOK
6 00600 % 5 0
ODILCHHC, CHCTEMATUIAMA SHAHIH https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne /it P Konrtpoansnbsie | IIpakruyeckue bp
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
1 IT 7 4
OBTOpeHHE Kypea [ Kotacca https://m.edsoo.ru/7f417fb2
) OnucarenbHas craTucTuka. PacceuBanme 4 1 bubmnoreka IIOK
JaHHBIX https://m.edsoo.ru/7f417{fb2
3 MioskecTsa 4 bubmnoreka IIOK
https://m.edsoo.ru/7f417fb2
bubmnoreka IIOK
4 B I o 6 1 1
CPOATHOCTD CILYHAMHOTO CODBITHA https://m.edsoo.ru/7f417fb2
bubnuorexa [JOK
B 4
> BEIICHNC B TCOPHIO rpachoB https://m.edsoo.ru/7f417{b2
bu6nuorexa [IOK
% 1
6 Crysaiusie cobbTus 8 https://m.cdsoo.ru/7f417fb2
bub6anoreka LIOK
i 4
7 O06006111EH1E, CUCTEMATU3allMs 3HAHUI 0 hitps://m.cdsoo.ru/7f417ib2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2

9 KVIACC

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM (uudpoBbIe)
Ne /it P Konrtpoansnbsie | IIpakruyeckue bp
NMPorpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubnunoreka LIOK
1 IT 8 4
OBTOpEHe Kypea & ftaced https://m.eds0o.ru/7f41a302
bubmnoreka IIOK
2 0 4 1 1
DIICMEHTEI KOMOHHATOPHKH https:/m.edsoo.ru/7f41a302
bubnuorexa [JOK
3 ['eomeTpuyeckas BEpOATHOCTh 4
https://m.edsoo.ru/7f41a302
bubnuorexa [JOK
4 n b 1 1
CHIBITAHUA LEPHYLTH 6 https://m.edsoo.ru/7f41a302
. bu6mmoreka [IOK
> CaysaifHas BenHKa 6 https://m.eds0o.ru/7f41a302
bu6anoreka LIOK
1 1
6 Obobmerne, KOHTPOIE 0 https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YYEBHO-METOJIUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

5 KJIACC
Bunenxun H.., XXoxos B.1., Yecnokos A.C., lIsapubypn C.1., Marematuka, 5 knacc. — M: Muemosuna, 2020

6 KJIACC

Bunenxun H.4., XKoxos B.U., YecnokoB A.C., HIBapudypn C.U., MatemaTuka, 6 kinacc. - M: Muemosuna, 2021
7 KJIACC

MakaperueB FO.H., Munmiok H.I'., Hemkos K.W. u apyrue; nox penaknueii TemskoBckoro C.A., Anrebpa, 7 kinace, M3aarenscTBo
"[Ipocsemienue";

Aranacss JI.C., byry3oB B.®., Kanomues C.b. u apyrue ['eomerpus 7-9 knacc. M3natensctBo "[Ipocsenienue”;
Tropun 1O. H., MakapoB A. A., Beicouxuii U. P., Smenko U. B. Teopus BeposiTHOCTEH U cTaTUCTUKA. YUeOHOE mocooue st

yuanmxcs 7-9 kiaccos
8 KIIACC

MakapserueB F0.H., Munmiok H.I'., HemkoB K.M. u npyrue; nox penakuueii TensikoBekoro C.A., AnreOpa, 8kiace, M3aarenbcTBo
«IIpocBenienney;
Aranacsa JI.C., byty3oB B.®., Kagomues C.b. u apyrue, ['eomerpus, 7-9 xnacc, U3narensctBo «lIpocBemienue»;

Tropun 10. H., Makapos A.A., Beicoukuii U. P., flmenko U. B. Teopus BeposTHOCTEH U cTaTUCTHKA. YUeOHOE 1ocodue s

ydamuxcs 7-9 KiaccoB
9 KJIACC

MakapsrueB FO.H., Mungtoxk H.I'., HemkoB K.M. u npyrue; nox penakuueii Tenskosckoro C.A., Anrebpa, 9 kinace, M3narenscTBo
«IIpocsenienney;

Aranacsn JI.C., byry3os B.®., Kagomues C.b. u npyrue, I'eomerpus, 7-9 knacc. U3garensctBo «lIpocBenienuer;



Tropun 0. H., Makapos A.A., Beiconkuii U. P., fAmenko U. B. Teopus BepoATHOCTEH U cTaTUCTUKA. YUueOHOE mocodue ais

yuaumxes 7-9 kiaccoB

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

S KUIACC

Bunenxun H.4., XXoxos B.1., Yecnoxos A.C., lIsapu6ypn C.1., MaremaTuka,5 xnacc, - M: Muemosuna, 2020.
[Tonoga JLII. IToypounslie pa3padotku no marematuke k YMK H.S. Bunenkuna u ap. 5 xiace, M.: Bako,2020.

[TonoB M. A./lunakTrueckue MaTepualbl o MaTeMaTuke, 5 kinacc- M.: M3natensctBo "Dx3amen", 2022.
XKoxos B.1. OGy4yenne maremaTnke B 5 -6 Kjlaccax: METOAWYECKOE mocodue st yuurenst. — M.: Muemo3una

6 KJIACC

Bunenkun H.41., )Koxos B.U., UecnokoB A.C., llIBapubypn C.U., Matematuka, 6 kinacc. — M: Muemo3uHa, 2021;
[Tonoga JLII. IToypounsie pa3pabotku 1o marematuke k YMK H.{. Bunenkuna u ap. 6 xinace, M.: Bako.2020

[Tonos M.A./lunakTiueckue MaTepuaibl o MaTemMatuke, 6 kiacc- M.: M3garensctBo "Ok3amen". 2021
XKoxos B.1. O6yuenue maremaTuke B 5 -6 Kjlaccax: METOAMYECKOe rnocodue s yuurens. — M.: Muemo3uHa

7 KUIIACC

MakapseiueB FO.H., Munmgiok H.I'., Hemkos K.W. u apyrue; noxn penakuuei Tenskosckoro C.A., Anrebpa, 7kmnacc. M3garenscTBo
"[IpocBenienue";

3sasuu JI.1., Ky3nenosa JI.B., CyBopoBa C.b. AnreOpa: aunaktudeckue Marepuansl 1yt 7 kiaacca. - M.: IIpocsenienue;

Pypykun A.H. [loypounsie pa3zpabotku no anredpe. 7 kinacc. - M.: Bako,

Artanacsa JI.C., byty3oB B.®., Kagomues C.b. u apyrue, ['eomerpus, 7-9 knacc. MU3znatensctBo «IIpocBemieHune
3uB b.I'. ['eomerpus. Iunaktnueckue Mmarepuaisl. 7 kiacc. - M.: [Ipocsemenue;

["aBpunosa H.®. [Toypounsie pazpaboTku no reometpuu. 7 kiacc. -M.: Bako

O.H.Trwopun, A.A.Makapos, 1.P.Beicoukuii, 1.B.flmenko "Teopus BepositHocTelt u cratuctuka”, M.:MITHMO;
10.H.Trwopun, A.A.Maxkapos, U.P.Bricoukuii, 1.B.Smenko "Teopust BeposaTHOCTEH U CTaTUCTUKA" ,METOANYECKOE TIOCOOUE [Tl YUUTEIIs



M.: MITHMO

8 KJIACC

MakapsrueB FO.H., Mungrox H.I'., Hemko K.W. u apyrue; non pemgakuuerr TemsikoBekoro C.A., Anre6pa, 8 knacc. «M3maTenbcTBo
«IIpocsemeHuer;
’Koxos B.U., Makapsrues F0.H., Munarok H.I'. AnreOpa. unakruueckue marepuansl. 8 kiace. - M.:IIpocsenienue;
Anrebpa. 8 kiacc: moypouHsie Tuianel mo yueOHuky FO.H. MakapwiueBa u np. / aBt.-coct. T.JI. Adanaceepa, JI.A. Tanwnuna. -
Boarorpan: Yuurens.

Artanacsan JI.C., byry3oB B.®., Kagomues C.b. u apyrue, ['eomerpus, 7-9 knacc. M3natensctBo «IIpocBemenuey
3uB b.I'. 'eometpus. Junakruueckue matepuaisl. § kiacc. - M.: [Ipocsemenue;

I"aBpunioBa H.®. IToypounsie pa3paboTku 1o reomerpu. 8 kiacc. -M.: Bako

O.H.Trwopun, A.A.Makapos, 1.P.Beicorkuii, .B.fmenko "Teopus BepositHocTel U cratuctuka", M.: MITHMO;

FO.H.Tiopun, A.A.Maxkapos, 1.P.Beiconkuii, .B.Slmenko "Teopust BeposSTHOCTEH U cTaTUCTHKA'", METOAUYECKOE TTocobue as yuutens M.:
MIIHMO

9 KJIACC

Makaperue FO.H., Munatox H.I'., HemkoB K.M. u npyrue; nox penakuueit TenskoBckoro C.A., Anredpa, 9 knace. M3garenscTBo
«IIpocsemenune» 2020;

MakapserueB 10.H., Munntok H.I'., Kpaitnesa.JI.b. Anre6pa. /lunaktuueckue marepuaisl. 9 kiacc. - M.:IIpocsemienne, 2019;

Pypykun A.H. [loypounsie pa3zpabotku o anredpe. 9 knacc. - M.: Bako;

Aranacsn JI.C., byry3os B.®., Kagomues C.b. u npyrue, ['eomerpust, 7-9 knacc. MU3garensctBo «lIpocsemenne»
3uB B.I'. 'eomerpus. Junaktuueckue Mmarepuainsl. 9 kinacc. - M.: [Ipocsemienue;

["aBpunosa H.®. [Toypounsie pazpaboTku no reometpun. 9 kiacc. -M.: Bako

I0.H.Tropun, A.A.Maxkapos, .P.Beiconknii, 1.B.flmenko "Teopus BepositHocTel U cratuctuka”, M.:MIIHMO;

10.H.Tropun, A.A.Maxkapos, U.P.Bricoukuii, 1.B.menko "Teopust BeposaTHOCTEH U CTaTUCTUKA" ,METOAUYECKOE TIOCOOUE [Tl YUUTEIIs
M.: MIIHMO



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

S KJIACC
https://resh.edu.ru/; https://edu.skysmart.ru/; https://nsportal.ru/; https://infourok.ru/; https://multiurok.ru/

6 KJIACC
https://resh.edu.ru/subject/12/; http://school-collection.edu.ru/; http://interneturok.ru/

7 KIIACC
https://resh.edu.ru/ ; https://edu.skysmart.ru/homework/new; https://infourok.ru/

8 KJIACC
https://resh.edu.ru/ ; https://edu.skysmart.ru/homework/new; https://infourok.ru/

9 KJIACC
https://resh.edu.ru/ https://edu.skysmart.ru/homework/new; https://infourok.ru/; https://multiurok.ru/



https://resh.edu.ru/subject/12/
http://school-collection.edu.ru/%3B
http://school-collection.edu.ru/%3B
https://multiurok.ru/










