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OCHOBHOTO 00ITIeT0 00pa3oBaHMs
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«MaremaTuka»
(0a30BbIi1 YPOBEHbD)

Cpok ocBoeHus — 5 neT



Pabouas mporpamma mo yueObHOMy mnpeamery «MaremaTnkay (0a30BBIH ypOBEHB)
(mpeameTHasi odaacth «MaTtemaTnka U HHGOPMATHKA») (Jaee COOTBETCTBEHHO - MPOrpaMma
[0 MaTeMaTUKe, MaTeMaTHKa) BKIIIOYAEeT MOSICHUTENIBHYIO 3allMCKy, COAEp)KaHUuEe OO0y4eHus,
IJITAHUPYEMBIE PE3YJIbTaThl OCBOCHMS IIPOIPAMMBI 110 MATEMATHUKE.

IlosicHuTENbHASA 3aIIUCKA.

[IporpamMma o MaremaTuke i oOydaromuxcs 5-9 kiaccoB pazpaboTaHa Ha OCHOBE:

- @enepa’dbHOrO TOCYIAPCTBEHHOIO  00pPa30BaTENbHOIO  CTAaHIAApTa OCHOBHOTO  OOIIEro
obOpazoBanus (yrBepxkaeH [Ipukazamu MunucrepcTBa npocsenieHuss Poccun ot 31.05.2021 Ne 287
«O06 yTBepxkaeHUU (enepaIbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAAapTa OCHOBHOT'O
o0miero o0pa3oBaHUs», C U3MEHEHHSIMH, BHECCHHBIMH MpUKa3aMu MUHHCTEPCTBA MPOCBEIICHUS
Poccutickoit ®eneparuu ot 18 uromst 2022 1. No 568 u ot 8 HOs10pst 2022 1. Ne 955),

-DenepanbHOl 00pa30BaTEIBLHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHHUS, YTBEPKIAEHHOU
npukazom MunucrepctBa IIpocBemenuss Poccunm ot 18.05.2023r N 370 "OO6 yrBepkacHUU
denepanbHON 00pa30BaTENBLHON MPOTPAMMBI OCHOBHOTO 00IIIEro 00pa3oBaHUs.

[IpenmMeToM MaTeMaTHKU SBISIOTCS (yHAAMEHTalIbHbIE CTPYKTYpbl HAIIEro Mupa -
MIPOCTPAaHCTBEHHBIE (OPMBI M KOJIMYECTBEHHBIE OTHOMICHUS (OT MPOCTEHININX, YCBaWBAaEMBIX B
HEMOCPEJACTBEHHOM OIBITE, J0 JOCTaTOYHO CJIOKHBIX, HEOOXOIUMBIX [UIsl Pa3BUTHS HAYyYHBIX U
MpUKIaIHBIX uael). MaTtematnueckue 3HaHUsS 00ecleYrBaOT OHUMaHUE PUHIUIIOB YCTPONWCTBA
U UCTHOJb30BAaHUS COBPEMEHHOW TEXHUKH, BOCHPUATHE U HMHTEPOPETALUIO COLMATIBHOM,
HSKOHOMHYECKOW, TOJIUTUYECKON WH(POpMAIMK, TAIOT BO3MOXKHOCTH BBIIOJNHATH PAacyEThl W
COCTaBJISTh AJTOPUTMbI, HAXOAUTh U MPUMEHATH (OPMYIIbI, BIAACTh MPAKTUYCCKUMH MpPHUEMAMU
TE€OMETPUUECKUX H3MEPEHUH M TOCTPOCHHMH, YUTATh MH(OPMAIUIO, MPEICTABICHHYIO B BHJIE
TabNull, AUarpaMM U rpaduKoB, )KUTh B YCIOBHUSIX HEOMPEACIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN
XapaKkTep CIy4alHBIX COOBITHI.

W3ydenue mateMaTuku GpopMupyeT y 00y4aromuxcsi MaTeMaTUYECKUN CTUITh MBIIIICHUS,
MIPOSBIISAIOIIMICS B ONPENECNEHHBIX YMCTBEHHBIX HaBblkax. OOyuaroliuecss OCBauMBalOT TaKue
IpUEMBI U METOJIbI MBIIIUICHUS, KaK UHIYKIHS U JeAYKIHsI, 0000IIeHe U KOHKPETH3aIusl, aHAIHU3
U CHHTe3, Kiaccupukalusg W CHUCTeMarusauus, abcTtparupoBaHue u aHanorus. OOBEKTHI
MaTeMaTHYECKUX YMO3aKIIOUEHUH, MNpaBWia WX KOHCTPYHMPOBAHMS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOEHHM, CIIOCOOCTBYIOT BBIpAOOTKE yMEHHs (OpMYJIHpOBaTh, 0OOCHOBBIBATH U
JI0Ka3bIBaTh CYXKIEHHUS, TEM CaMbIM pPa3BMBAIOT JIOTMYECKOe MblILIeHHE. 3yueHne mareMaTuKu
oOecnieurBaeT (GOpPMUPOBAHHUE AITOPUTMUYECKON KOMITIOHEHTHI MBIIIEHUS U BOCIIUTAHUE YMEHUI
JIeCTBOBATH 110 33/1aHHBIM AJITOPUTMaM, COBEPIICHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBBIE.
B mpomecce pemieHust 3amad - OCHOBOM Y4YeOHOM JEsATENBPHOCTM HA YPOKaX MAaTeMaTHKU -
Pa3BUBAIOTCS TBOpYECKas U MPUKJIAHAS CTOPOHBI MBIIUIECHUS.

OOyuenne MaTemMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh Yy OOy4arolUXcs TOYHYIO,
palMoHaNbHYI0 U WH(OPMATUBHYIO pedb, YMEHHE OTOMpaTh Hambosee MOJIXOASIINE S3bIKOBBIE,
CUMBOJIMYECKUE, TpaduyecKkue CpeAcTBa JJii BBIPAXKEHHUS CYKICHUH U HarjasAHOro UX
IPEeCTaBICHHUS.

[Tpu M3yuyeHun MaTeMaTHKU OCYLIECTBIIAETCS 00Ilee 3HAaKOMCTBO C METOAAMM MO3HAHUS
JeUCTBUTENBHOCTH, MPEICTaBICHUAMU O MpeaMeTe M MeToJaX MaTeMaTHKH, MX OTJIMYUU OT
METOJIOB JIPYTHX €CTECTBEHHBIX M TyMaHUTapHBIX HayK, 00 OCOOEHHOCTSIX NpPUMEHEHUs
MaTEMaTHKH JJIsl PeIICHUS HAYYHBIX U MIPUKIIAIHBIX 3a]1a4.

[TpropuTeTHBIME LIETIMU O0yUEHUSI MaTeMaTuKe B 5-9 kilaccax SBISIOTCS:

dopMHpOBaHHE  LEHTPAIBHBIX  MaTEeMAaTHYECKUX  MOHATUH  (YUClO,  BEJIMYMHA,
reoMerpuueckass  ¢Qurypa, TMEpeMEHHas, BEPOATHOCTh,  GYHKIHUS),  00ECIeUnBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa30BaHUs 00YUaIOIIUXCS;

MOJIBe/IeHHE 00YyJaromMXcsl Ha JOCTYITHOM JJiIi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3U



MaTeMaTHUKUd U OKPYKAIOLIEr0 MHpa, NMOHMMAaHUE MaTeMaTHKH KaK 4acTh oOLed KyJabTypbl
4eJI0BEYECTBA;

pa3sBUTHE  HMHTEUICKTYyaJbHBIX M  TBOPYECKHX  CIIOCOOHOCTEH  OOydaromuxcs,
[I03HABATEIbHOM aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIUICHUS, HHTEpeca K
U3Y4YEHUIO MAaTEMaTHKU;

(dopmupoBaHue (QyHKIMOHAIBHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHUS PacIO3HABATh
MPOSIBJIICHUSI MaTeMaTHYECKUX MOHATHI, OOBEKTOB M 3aKOHOMEPHOCTEH B peallbHBIX >KU3HEHHBIX
CUTyallUssX W TpPH H3YYEHUM JPYruX Y4YeOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH MU
3aKOHOMEPHOCTEH, (OpPMYIMpOBaTh MX Ha S3bIKE MaTEMAaTUKU U CO37aBaTb MaTEMaTHYECKHe
MOJIEJIM, IPHUMEHATh OCBOCHHBIM MaTreMaTHMYeCKUWH ammapaT s peleHHs IPaKTHUKO-
OpPUEHTUPOBAHHBIX 33a4, MHTEPIPETUPOBATH U OLIEHUBATD IIOJyUYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JTMHMM COJEP)KaHUS IPOrpaMMbl IO MaTemaTtuke B 5-9 kiaccax: «Hucna u
BBIUUCIICHUS», «Anredpa» («AsreOpandeckre BBIPOKEHHS», «YPaBHEHUS M HEPABEHCTBAY),
«Dyukmuny, «leomerpus» («'eomerpuueckue ¢uUrypel W HMX CBOWCTBay, «l3MepeHue
rEOMETPUUYECKUX BEJIUYUH»), «BeposSTHOCT, W cratucTuka». JlaHHblE JMHUM pa3BUBAIOTCS
napajiesIbHO, KaKaass B COOTBETCTBUU C COOCTBEHHOH JIOTMKOM, OJIHAKO HE HE3aBUCUMO OJlHA OT
JIPYIOW, a B TECHOM KOHTAKT€ U B3aUMOJCHCTBUN.

Copepxkanue mporpaMmbl IO MaTeMaTHKe, pachpeAeiaéHHOe M0 TojaM OOydYeHHMs,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHILMIIMAIBHBIM BOIpPOCaM
oOyyaromuecs: o0paliaguch HEOJAHOKPATHO, YTOObI OBJA/JleHUE MATEMaTHMYECKUMM MOHATHAMU U
HaBBIKAMU OCYIIECTBISIIOCH TIOCIIEAOBATEIbHO W MOCTYMATENbHO, C COOJIOACHHWEM TPUHIIUIA
IIPEEMCTBEHHOCTH, a HOBbI€ 3HAHMS BKJIIOYAIMCh B OOLIYI0 CHUCTEMY MaTeMaTUYeCKHX
MPEJCTaBICHUN OOyYaroIIMXCsl, pacMpsis W yriayomnss e€, oOpasys MpOYHBIE MHOXKECTBEHHBIC
CBSI3U.

B coorBerctBun ¢ ®I'OC OOO wMarematuka SBISETCS OO0S3aTENbHBIM YUeOHBIM

IIPEIMETOM Ha YPOBHE OCHOBHOTO 0011ero oopazoBanus. B 5-9 knaccax maremaTruka TpaguliMOHHO
M3ydJaeTcs B paMKax CIEQyIONMX y4eOHBIX KypcoB: B 5-6 kiaccax - Kypca «Maremartuka», B 7-9
KJlaccax - KypcoB «AureOpa» (BKJIIOYass 3JEMEHThl CTAaTUCTUKU U TEOPUU BEPOSITHOCTEH) MU
«leomerpusi». B mnporpamme mnpou3soiiieT HHTerpanus Kypca «Ajaredpa» #u Kypca
«BeposITHOCTEL M CTATHCTHKA» B 7 KJ1acce.
O01mee Ync/10 YacoB Ui U3yYeHUs MaTeMaTHkH (0a30Bblil ypoBeHb): B 5 kiacce - 170 yacos
(5 yacoB B Hemes0), B 6 Kiaacce - 170 yacos (5 yacoB B Heaenio), B 7 kiaacce - 204 gaca (6
yacoB B Helen0), B 8 kiacce - 170 yacos (5 yacoB B Heaen0), B 9 kiaacce - 170 yacoB (Suacos
B HeJeJI10).

B uensx ¢opmupoBaHus y IIKOJIBHUKOB CHUCTEMBbl 3HAaHUN, OCO3HAHHBIX HABBIKOB
0€30IaCHOT0 Y4acTHUs B IOPO’KHOM JIBH)KEHUH, CHUKEHUS JOPOXKHO-TPAHCHOPTHBIX MPOUCILIECTBUN
C ydacTueM JieTeil, BOCIUTaHUsI OTBETCTBEHHOCTH 3a 0€30M1aCHOCTh CBOEH KM3HU U JKU3HU JAPYTUX
mofed, NmoTpeOHOCTH B COOMIONEHUHM MPaBUII JIOPOKHOTO JIBUKEHUS COJEp)KaHHe Y4eOHOro
npenMera «MaTemaTHKay JOMOJIHEHO BONIpocaMy 0€30MacHOCTH JOPOYKHOTO IBUKEHUS.

B mensx ¢opmupoBaHus (UHAHCOBOW TI'PaMOTHOCTH YYAIIMXCs COJIepXKaHHe Y4eOHOro
npenMera «MareMaTtuka» JTOMOJHEHO COJEpKaHUEM TEM, CIOCOOCTBYIOUIMX (OPMHUPOBAHUIO Y
yJaluxcst KOMIEeTeHIMH B 001acTu Oropkera 1 (PMHAHCOB.

B nensix ¢opMupoBaHHs HEraTUBHOI'O OTHOLIEHHS K KOPPYIIUU, TOTYyYEHUS MPAKTHYECKUX
COILIMAJIHBIX HABBIKOB M KOMMYHUKAIIMOHHBIX YMEHHH, MO3BOJISIOMIMX M30€rath KOppYHIIMOHHBIX
MpaKTUK, cojaepkaHMe ydeOHoro mpeamera «MaTemaTuka»  JIONMOJHEHO  BOMNPOCAMH
AHTUKOPPYILMOHHOMN HAIPaBICHHOCTH.

W3ydyeHre MareMaTHMKH Ha ypOBHE OCHOBHOTO oOmIero oOpa3oBaHMs HampaBieHO Ha
JOCTH)KEHHE O0YYaIOIUMHCS JIMYHOCTHBIX, METAIPEIMETHBIX U IMPEeIMETHBIX 00pa3oBaTeIbHbBIX
Pe3yJIbTaTOB OCBOEHUS Y4EOHOTO MpeaMeTa.

JInuHOCTHBIE PE3yNbTaThl OCBOEHUS MPOTPaMMBbl [0 MATEMATHKE XapaKTEPU3YIOTCSI:



1)narproTrueckoe BocUTaHHUE:

MPOSIBIICHUEM MHTEpeca K TMPONUIOMY W HACTOSAIIEMY POCCHUHCKOM MaTEeMaTHKH,
LIEHHOCTHBIM  OTHOLIEHWEM K JOCTHKEHUSIM POCCUHWCKHX MAaTEMAaTHKOB UM  POCCHUMCKOU
MAaTeMaTUYECKOM IIKOJIbI, K MCIOJIb30BAHUIO ATUX JTOCTHXKEHHI B JPYTrMX HAyKax U MPUKIAJIHBIX
chepax;

2) rpakJaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:!

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaKJaHWHA W peaju3alyd ero Ipas,
MPEJICTABICHHEM O MAaTEeMAaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TMYHBIX CTPYKTYP, SIBJICHHIA,
MPOIIEAYP TPAKIAHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKIECHHUIO
STUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MMPUMEHEHUEM JOCTUKEHUM HAyKH, OCO3HAHUEM
BOXHOCTH MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IESITEILHOCTH YUYEHOTO;

3) TpynoBoe BocnuTaHue:

YCTaHOBKOH Ha aKTMBHOE Y4aCTHE B PEIIEHMM IPAKTHYECKHX 3a]ad MaTeMaTHUYecKoil
HANpPaBIEHHOCTH, OCO3HAHHEM BAKHOCTH MATEMaTHYECKOro 0oOpa3oBaHMS HA MPOTSKEHHH Bceil
JKM3HH U1 YCHENIHOH TpodecCHOHANLHON AESATENbHOCTH M Pa3sBUTHEM HEOOXOMMMBIX yMEHHIA,
OCO3HAaHHBIM BI)I60pOM H IMOCTPOCHUCM HHIIHBHIIyaHI)HOﬁ TPACKTOPHUU 06pa30BaHI/I$I U )XKU3HCHHBIX
TLIAHOB C Y4ETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX HOTPEGHOCTEH;

4) screTnueckoe BOCIHUTAHME:

CIIOCOOHOCTBIO K AMOIMOHANLHOMY H 3CTETHUYECKOMY BOCHPHATHIO MATEMaTHUEeCKHX
00BEKTOB, 3a/a4, PeleHUH, pacCyKICHUH, YMEHHIO BUIETh MaTeMATHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHHS:

OpHUEHTAIMeH B JEATEIFHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX TpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHTHS 4YeJOBEKa, NPHUPOABI W OOIIecTBa, HNOHUMAaHUEM
MaTEeMaTHYECKOH HayKd Kak CQepbl 4YeIOBEYECKOW JESATeIbHOCTH, JSTanmoB e€ pa3BHTHS U
3HAQYUMOCTH ISl Pa3BUTHUS LIMBWIN3AINHU, OBJIQJICHHEM SI3HIKOM MAaTEMAaTUKH M MaTEeMaTHYECKON
Ky.HI:TypOﬁ KakK CpCaACTBOM IIO3HaHUA MHpa, OBJIaJICHUEM HpOCTef/’IHII/IMI/I HaBbIKaMU
UCCIIeI0BATEIILCKOM IeSITENbHOCTH;

6) pusmueckoe BocnmTaHHe, (QOPMHUPOBAHHE KYIHTYPHI 30POBBS U IMOIMOHAIHLHOTO
OJ1aronoyy4us:

TOTOBHOCTBIO TPUMEHSTh MaTeMaTW4YecKHe 3HaHHWsS B HMHTEpPEcaXx CBOEro 3/10pOBbs,
BEJICHUSI 3/I0pOBOTO 00pa3a XHU3HHU (340pPOBOE NMHUTAHHE, COATTAHCHPOBAHHBIA PEXHUM 3aHITHN U
OT/IbIXa, peryiasipHas (¢U3NUecKas aKTHBHOCTH), C(HOPMHUPOBAHHOCTBIO HaBbIKa pedIIeKCcHH,
IPU3HAHMWEM CBOETO IPaBa Ha OMIMOKY M TAKOTO )K€ MpaBa APYroro 4eIoBeKa,;

7) sKomoruyeckoe BOCIHTAHUE:

OpUEHTallel Ha NPUMEHEHHWE MaTeMaTUYEeCKUX 3HaHWM JUIs pellleHus 3a/1ad B 00JacTH
COXPAaHHOCTH OKpYXKAaIOIEW Cpelbl, IUIAHUPOBAaHUA IIOCTYIIKOB M OLIEHKM HX BO3MOXHBIX
MOCJEACTBUM ISl OKpYXKArollel cpenbl, OCO3HAHMEM TIJI00AJbHOIO XapakTepa SKOJOTHYECKHX
pobJIeM U MyTeH ux pereHus;

8) amanTanus K H3MEHSIOMKUMCS YCIOBHSIM COIUATBLHOM M HPUPOTHOMN CPEIBI:

TOTOBHOCTBIO K JICHCTBUSM B YCIOBHUSAX HEONPEAEIEHHOCTH, OBBIIICHUIO YPOBHS

CBOEH KOMIIETEHTHOCTU Yepe3 IPAKTUYECKYIO JACATEIBHOCTb, B TOM YKCIIE YMEHUE
YUUThCA y APYTUX JIOJeH, MpruoOpeTaTh B COBMECTHON JEATEIbHOCTH HOBbIE 3HAHMSI, HABBIKU U
KOMIIETECHIIVY U3 OIbITA JPYIHX;

HE00X0UMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHUU, B TOM uucie (GOpMyJIHpOBaTh HUJIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaxX M SIBIECHUSAX, B TOM 4YHCJE paHee HE M3BECTHBIX, OCO3HABATh
NePUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYallMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMI KOHTpMEpP, KOPPEKTUPOBAaTh NPUHUMAEMble pELIECHUS U



necTBus, GOpMyIHPOBATH M OIICHUBATH PUCKU U TIOCIEICTBUS, (POPMUPOBATH OTIBIT.

B pesynbTate ocBoeHHUs MporpamMmbl 10 MaTeéMaTHKE Ha YPOBHE OCHOBHOTO OOIIETo
oOpazoBanust y oOyuwatomerocss OyayT cQOpMHpPOBaHBI —MeETalpeAMETHBIE PE3yNbTaThl,
XapakTepu3ylolluecs  OBJIAJCHHEM  YHUBEPCAJIbHBIMH  IO3HABATENbHBIMH  JICUCTBUAMU,
VHUBEPCATbHBIMA KOMMYHUKATUBHBIMH JICUCTBUSMH W YHUBEPCAIBHBIMH  PETYISTHBHBIMU
JNEUCTBUSIMU.

YHUBepcallbHbIe TI03HABaTENbHBIE JCHCTBHS o00ecneunBaloT (GopMHupoBaHUE O0a30BBIX
KOTHUTHUBHBIX IPOLIECCOB OOyyaromuxcs (OCBOGHHME METOJ0B IMO3HAHUS OKPYKAIOLIEro MHpA,
MIPUMEHEHHE JIOTHYECKHX, HCCIIEI0BATEIbCKUX OMepaIuil, yMeHui padotaTtsh ¢ nHopmanmei).

VY obyuaromerocs 0yayT copMUpOBaHbI cieayromne 6a30Bble JOTHYECKHE AeHCTBUS KaK
94acTh YHUBEPCAIbHBIX TIO3HABATENBHBIX YUCOHBIX JICHCTBUIL:

BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTeMaTUYeCKUX OOBEKTOB,
MOHSTHIA, OTHOIICHUH MEXy MOHSATUSAMH, (DOPMYIUPOBATH ONPEICICHIS TOHIATUN, YCTAaHABIUBATh
CYLICCTBEHHBIH MPU3HAK KIACCHU(UKALMU, OCHOBAaHUA A OOOOIICHUS M CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTH U MPEeOOpPA3OBHIBATh CYKICHUS: YTBEpPAUTEIbHBIE H
OTpHIIATENIbHBIC, CAMHIUYHBIC, YACTHBIC M OOIIE, YCIOBHBIE;

BBISIBJISITH MaTeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NPOTHBOpedHs B (haKTax,
TAHHBIX, HAOIOICHHUSX U YTBEPKACHUAX, TPEUIaraTh KPUTEPUH TSI BHISIBJICHUS 3aKOHOMEPHOCTEH
U IPOTUBOPEYUHIA;

MIPOBOJIMTH BBIBOJIBI C MCIIOJIH30BAHUEM 3aKOHOB JIOTHUKH, JIEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3dupaTh J0Ka3aTeNbCTBA MAaTEMATUYECKUX YTBEPIKIEHHH (TpSMBbIE W OT MPOTUBHOTO),
MIPOBOANTH CAMOCTOSITENILHO HECIIOKHBIE JJOKa3aTelIbCTBa MaTeMaTu4eckux (akToB, BHICTPAUBATh
apryMeHTAIlMI0, TPHBOJUTh TPUMEPHl M  KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIC
paccyxIeHus;

BBIOMpATh CHoOco0 pemeHus YydeOHOH 3afgauM (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BEIOUpaTh Hanbomee MOAXOASIINN C Y4ETOM CaMOCTOSITENIFHO BBIJCIEHHBIX KPUTEPUEB).

Y oOyuaromerocss OyayT chOpMHpPOBAaHBI CIEAYIONIME 0a30BbIE HCCIIEIOBATEILCKHE
JEHCTBHS KaK 4YacTh YHUBEPCATbHBIX MIO3HABATEIbHBIX YUEOHBIX ACHCTBHIA:

UCTIOJIF30BaTh BOMPOCH! KaK MCCIEOBATEIILCKAN HHCTPYMEHT TO3HAHUS, (POPMYITHPOBATH
BOINPOCHI, (PUKCHUpYIOLIE NMPOTUBOPEUHE, TPOOIEMy, CAMOCTOSTENILHO YCTaHABIMBATh UCKOMOE U
naHHOE, (POPMHUPOBATH THIIOTE3Y, ApPT'YMEHTHPOBATH CBOIO TIO3UITUIO, MHEHHE;

OPOBOJIUTH 10 CAMOCTOSITEIbHO COCTaBICHHOMY IUIaHY HECIIOKHBIH HSKCHEPUMEHT,
HeOOJbIIOE MCCIEAOBAHME [0 YCTAaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTH4ecKoro OOBEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXY COOOM;

CaMOCTOSITENILHO (POPMYyIIMpOBaTh 0OOOIIEHHSI W BBIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOIIO/IEHUs, UCCIIEIOBaHMS, OIIEHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHHI1; MPOTrHO3UPOBATH BOBMOKHOE Pa3BUTHE MPOIIECCA, & TAK)KE BBIIBUTATH
MPEIINOI0KEHUS O €r0 pa3BUTHH B HOBBIX YCJIOBUAX. Y oOydaromierocst OyayT c(hopMHUPOBaHbI

yMeHusi paboTath ¢ WHpOpMAIMel KaK 4acTh YHHUBEPCAIBHBIX IMO3HABATEIBHBIX yIEOHBIX
JICUCTBUIL:

BBISBJISITh HEJAOCTATOYHOCTh M M30BITOYHOCTh WH(POPMAIUH, JAHHBIX, HEOOXOIUMBIX IS
pellieHus 3a/ayu; BHIOMpaTh aHAIM3HPOBATh, CHCTEMATHU3MPOBaTh M HWHTEPIPETUPOBATH
MH(POPMAIIHIO PA3INIHBIX BUAOB U (OpPM IpeCTaBICHNUS;

BbIOUpaTh (popMy mpeacTaBieHUss MHPOpPMAIMK U WIUTFOCTPUPOBATH peIIaeMbIe 3a/adyu
CXEeMaMH, JTharpaMMaMu, HHOU TpadUKOi U MX KOMOMHAIIASIMU;

OIICHUBATh HAAEKHOCTh HHPOPMAIMH TIO KPHUTEPHUSAM, MPEIIOKEHHBIM YUHTEIEM WIH
cOpPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

YHuBepcalbHble KOMMYHHUKATHBHBIC JEUCTBUS 00ECHeYrnBalOT C(HOPMUPOBAHHOCTH



COIIMAJIbHBIX HABBIKOB 00YYAIOIINXCSL.

VYV oOyuaromerocsi OynyT copMUpOBaHBI YMEHHUSI OOIICHHS KaK 4YacTh YHHUBEPCATbHBIX
KOMMYHHUKATHBHBIX y4EOHBIX JEHCTBHIA:

BOCIIPUHUMATh U (OPMYJIMPOBaTh CYKACHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMU
oOIIeHus], SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHMS B YCTHBIX M HUCHMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PELICHMS 3aJa4 U [10JIyYCHHBIM pe3yJIbTaTam;

B XOJIe OOCYXXICHHUs 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXJaeMOW TeMbl, MpOOIEMBbI,
pemiaeMoi 3a7auu, BBICKA3bIBaTh MJIEW, HALIEJIEHHbIE HA IIOUCK PELIEHMs], COMOCTABIATh CBOU
CYXKIEHHUS C CYXICHUSMH JPYrUX YYaCTHHKOB JAMAJIOra, OOHAPYXKHMBATh PA3IU4YMe M CXOJACTBO
MO3ULIMH, B KOPPEKTHOU opme (HOpMyIHpOBaTh Pa3HOIIACHSL, CBOU BO3PAKECHMUS;

NPEICTaBIATh PE3YNbTAaThl PEHICHUS 33Ja4H, IKCIIEPHUMEHTA, WCCIEHAOBAHMS, MPOCKTa,
CaMOCTOSITENIbHO BbIOUPATh (hOopMaT BBICTYIUIEHUS C Y4ETOM 3aJad MpPEe3eHTalul U 0COOCHHOCTEH
ayJAUTOPHUH.

VY  oOyuatomerocss Oyayr c(opMUpOBaHBl YMEHHS COTPYIHHYECTBA KaK 4YacTh
YHHUBEPCAIbHBIX KOMMYHUKATUBHBIX YUE€OHBIX AEUCTBUIL:

IOHUMAaTh M UCIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHON M MHIAMBHUIYalbHOH pabOThl Mpu
pemeHnH y4eOHBIX MaTeMaTHYECKHX 3a/1ay;

OPUHUMATh LeJIb COBMECTHOW NEsTEIbHOCTH, IUIAHUPOBATh OPraHU3allli0 COBMECTHOM
paboThI, pacupeAensTh BUIbl pabOT, JOrOBapUBAThHCS, OOCYXKIaTh MPOIECC M PE3yibTaT paboTEl,
0000111aTh MHEHUSI HECKOJIBKHMX YEJI0BEK;

y4acTBOBaTh B TPYNIOBBIX (Gopmax paboTbl (00CYKIeHHS, OOMEH MHEHUSIMH, MO3TOBEIC
IITYPMBI U APYTHUE), BBINOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JICHCTBUS C JPYTUMHU
YjieHaMA KOMAaH[bl, OIEHHBATh KadeCTBO CBOETO BKJAZa B OOMIMHA TPOAYKT IO KPUTEPHUSIM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOAECHCTBHSL.

YHUBepcallbHBIE PETYIATUBHBIE ICHCTBUSL 00ecreynBaloT (OPMHUPOBAHUE CMBICIOBBIX
YCTQHOBOK M KU3HEHHbBIX HaBBIKOB JINYHOCTH.

Y oOywaromerocs OyayT chOpMHPOBAHBI yMEHHS CaMOOPTaHHW3allUM KakKk 4YacTb
YHUBEPCAJIbHBIX PETYISATHUBHBIX YUEOHBIX 1EHCTBHIA:

CaMOCTOSITENIFHO COCTABJIATh IUJIaH, AITOPUTM PEUICHHUs 33a1auu (MJIM €ro 4acTh), BEIOUPATh
Croco0 pemieHuss ¢ y4y€ToM HUMEIOIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YYETOM HOBOH MH(OPMAIIHH.

Y oOyuaromierocs OyayT chopMupoBaHBl yYMEHHMs CAaMOKOHTpOJS Kak 4acTb
YHHUBEPCAIBHBIX PETYISTHBHBIX yUEOHBIX ICHCTBHIA:

BJAJETh CIIOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3yibTara pelieHUs
MaTeMaTHUCCKOM 3a1a9Hu;

NpEeIBUIETh TPYIHOCTH, KOTOphlE MOTYT BO3HUKHYTh IPHU PEIIEHUM 3a/aud, BHOCHUTH
KOPPEKTHBHI B ICATEIILHOCTH HA OCHOBE HOBBIX OOCTOSATENHCTB, HAIGHHBIX OIMIMOOK, BBISIBIICHHBIX
TPYIHOCTEN;

OLICHUBATh COOTBETCTBHE PE3yNIbTaTa ICSATEIBHOCTH IMOCTABICHHOW IENU W YCIOBUSM,
OOBSICHATh NMPUYUHBI JOCTHKEHHUS WIM HEJOCTIDKEHUS LIeIM, HAXOJUTh OLIMOKY, JaBaTh OLEHKY
PUOOPETEHHOMY OIIBITY.

[TpeameTrHbIe pe3yabTaThl OCBOGHUS MTPOrpaMMbI IO MaTEMAaTUKE MPEJICTABIEHBI 110 T0/1aM
o0y4eHHs B paMKaxX OT/ACIBbHBIX YYeOHBIX KypcOB: B 5-6 Kiaccax - Kypca «Maremaruka», B 7-9
KJ1accax - KypcoB «Anredpay, «I'eomerpus», «BeposTHOCTh U CTATUCTHKAY.

IHHOACHUTEJBHAA 3AIINCKA

[IpuoputeTHbIMU LIENAMU O0yUEHUSI MaTeMaTUKE B 5—6 Kilaccax sSBIISIOTCA:



® IPOIOJDKEHHE (POPMUPOBAHMSI OCHOBHBIX MAaTEMaTHYECKUX MOHATHHA (YMCIIO, BEIMYMHA,
reomerpuueckas (¢urypa), 00eCIeunBarONUX MPEEMCTBEHHOCTh W IEPCIEKTUBHOCTH
MaTeMaTU4eCKOro 00pa3oBaHus 00yUYaIOMIUXCS;

®pa3BUTHE  WHTCIUICKTYyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH  OOydYaromuxcs,
MO3HABATEIPHON AaKTHBHOCTH, HCCIICJIOBATEIIbCKUX YMEHHH, HMHTEpeca K HW3YYCHUIO
MaTEeMAaTHKH;

® [10/[BE/ICHNE OOYYarOMIMXCsl Ha JOCTYITHOM JUIi HUX YPOBHE K OCO3HAHHMIO B3aWMOCBS3H
MaTEMATHKHU ¥ OKPYKAIOIIETO MHUPA;

¢ hopmupoBaHre (HYHKIIMOHATHLHOW MATEMAaTUYECKOW T'PaMOTHOCTH: YMEHHS PaclO3HABATh
MaTeMaTHU4dYCCKUEC O6T:CKTBI B PCAJIbHBIX JKM3HCHHBLIX CUTYyalHAX, IPUMCHATL OCBOCHHBIC
YMEHHUS I PEUICHUS TPaKTUKO-OPUEHTHPOBAHHBIX  3aJ1a4, WHTEPIPETHPOBATH
MOJTyYCHHBIC PE3YJIbTAThI U OIICHUBATH UX HA COOTBETCTBUE MPAKTHYECKOW CUTYAIIHH.

OcHOBHBIE JTUHHH COJEp)KaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apudMeTrndeckas H
reOMETPHUUYECKasi, KOTOPhIC Pa3BUBAIOTCS IMApAJICIbHO, KaXKIash B COOTBETCTBUU C COOCTBEHHOM
JIOTMKOW, OJIHAKO, HE HE3aBHCHUMO OJ[HA OT IPYrod, a B TECHOM KOHTaKTE W B3aMMOJICHCTBHH.
Taxxke B Kypce MaTeMaTHKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajireOpbl M OIMHCATEIbHOU
CTAaTUCTHUKU.

N3ydyeHne apuMeTHUECKOro MaTepuaia HAaYMHACTCS CO CHUCTEMAaTH3alldd W Pa3BUTHS
3HAaHUI O HATYpPaJIbHBIX YHCIIAX, IMOJIYYCHHBIX HA YPOBHE HAaYallbHOro 0o0IIero odopasosanus. [Ipu
3TOM COBEPIIICHCTBOBAHUE BBIYHUCIMTEIBHON TEXHUKU M (OPMHPOBAHUE HOBBIX TEOPETHUCCKUX
3HAHUHA COYETAeTCsl C pPa3BUTHUEM BBIYMCIUTENIBHON KyJIbTYypbl, B YaCTHOCTH C OOyYy€HUEM
IIPOCTEUIINM NPUEMAaM IPUKUJIKH U OLCHKH PE3yJbTaTOB BBIYMCICHMN. V3ydeHne HaTypajabHBIX
YHCeN MPOAOIDKACTCS B 6 Kllacce 3HAKOMCTBOM C HAYAJIbHBIMU TOHSATHSMH TEOPHH JCITUMOCTH.

Havano u3yuenus 0ObIKHOBEHHBIX U AECATUYHBIX APOOEi OTHECEHO K 5 Kilaccy. DTO MepBbIid
3Tall B OCBOCHUU IlpO6GfI, Korga ImpoucCXOoAWT 3HAKOMCTBO C OCHOBHBIMHM HIACAMH, ITOHATUAMH
tembl. [Ipu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX ApoOed B IMONMHOM OO0BEME MPEIIIecTBYET
M3YYECHHIO IECATUYHBIX IPOOEH, U4TO 11e1eco00pa3Ho ¢ TOYKU 3PEHUS JOTHKU U3T0KEHUS YHCITIOBON
JTUHUH, KOT/Ia TIpaBUIia ACUCTBUN C JIECATUYHBIMU APOOSIMU MOKHO OOOCHOBAThH YK€ M3BECTHBIMU
AJITOpUTMAaMHU BBITIOJTHCHUS I[CI;'ICTBHPJI C OOBIKHOBEHHBIMH I[pO65[MI/I. 3HAKOMCTBO ¢ JACCATUYHBIMAU
Z[pO6$[MI/I paciIupruT BO3MOXKHOCTHU IJId IMOHUMAHHA O6yanOIHHMHC$I MPUKITIAAHOTO IMPUMCHCHUA
HOBOM 3aMKCH MIPH U3YYEHUH IPYTHX MPEIMETOB U MPH MPAKTUYECKOM Hconb3oBanuu. K 6 kiaccy
OTHECEH BTOPOM dTalm B HW3Y4YEHHUH JApoOel, I/e MPOMCXOAUT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHUs H TIpeoOpa3oBaHUsl APOOEH, OCBOCHHME HOBBIX BBIYUCIUTEIBHBIX aAJITOPUTMOB,
OTTAYUBAHUC TCEXHUKU BI)ILII/ICJ'IGHI/II\/’I, B TOM 4YHCIE 3HAYEeHUU BBIpa)KeHHﬁ, CoACpKAINX U
OOBIKHOBEHHBIC, M JECATHYHbIE IpOOHM, YCTAHOBIEHHE CBSI3€H MEXIy HHUMH, pPacCMOTpPEHUE
npuéMOB pelieHus 3afad Ha JIpoOu. B Hauane 6 kiacca MPOUCXOIUT 3HAKOMCTBO C TMOHITHEM
MPOLIEHTA.

Oco0EHHOCTBIO HU3YUYCHUSA MOJIOKHUTCIBHBIX U OTPHULATCIBHBIX YUCCI ABJISACTCA TO, YTO OHHU
TAK)XXC MOT'YT pacCMaTpuBaTbCd B HECKOJBKO OJTallOB. B 6 xmacce B Hauaie HU3YUYCHUSA TCMBIL
«[lonoxutensHble W OTpHIATEIBHBIC YMCIA» BhIIENseTcs moarema «llemble umcnma», B paMkax
KOTOPOW 3HAKOMCTBO C OTPHUIATENbHBIMH YHUCIAMH M JACUCTBUSIMH C TIOJOKUTEIbHBIMU U
OTPHIIATEIIFHBIMU YHCIIAMH TIPOUCXOANT HA OCHOBE COJEPIKATEIBHOTO TOAX0/1a. JTO MO3BOJISIET HA
AOCTYIIHOM YPOBHE ITO3HAKOMHTD O6yanOHII/IXC$[ IMPAKTUYCCKN CO BCEMU OCHOBHBIMU IMOHATHAMHA
TEMbI, B TOM YHCJI€ U C TPaBHJIAMU 3HAKOB MPHU BBIMOJHEHUH apUPMETHUYECKUX ICHCTBHIA.



M3yueHne paliOHaIbHBIX YHCEJ HAa 3TOM HE 3aKOHUYUTCS, a OyAeT MPOJO0KEHO B Kypce anreopsl 7
KJiacca.

[Tpu oOy4yeHHHN perIeHuI0 TEKCTOBBIX 33aJau B 5—6 Kilaccax HCIOJB3YIOTCS apupmMeTrnueckue
npuémsl pemieHus. [Ipu orpaboTke BBIYMCIMTEIBHBIX HABBIKOB B 5—6 Kjaccax paccMaTpHUBAIOTCA
TEKCTOBBIE 33aJ]aul CIEAYIOIIMX BUJOB: 3aJjaudl Ha JIBUXKEHHE, HAa YacTH, Ha MOKYIKH, Ha paboTy u
MIPOU3BOIUTENILHOCTD, HA MPOLEHTHI, Ha OTHOIIEHUS U mponopuuu. O0yJyaronmecs 3HaKOMSTCS C
npuéMamMH pelIeHus 3a/1a4 IepebopoM BO3MOKHBIX BapUAHTOB, ydaTcst paboTaTh ¢ WH(pOpMAIHEH,
IIPEJCTaBICHHOM B (hopMe TabJInI UK TUarpaMM.

B mporpamme ydeGHOoro kypca «MaremaTtuka» MpPeAYCMOTPEHO (OpMHUpPOBaHUE
MPONEIEBTHUECKUX alNredpandecKkux IpencTaBieHuil. BykBa Kak CHMBOJI HEKOTOPOTO YHCla B
3aBUCUMOCTH OT MAaTEMaTH4YeCKOro KOHTEKCTa BBOJHUTCS MOCTENEHHO. ByKBEHHass CHMBOJIHMKA
IIMPOKO UCHOJB3YETCs MPEXK/IE BCEro Ul 3alMCU OOLIMX YTBEPXKICHUHN U IpeaioKeHuH, Gpopmyi,
B YaCTHOCTH U1l BEIYUCIICHHS] TEOMETPUYECKUX BEJIMUMH, B KAUECTBE «3aMECTUTEIIS» YHUCIIA.

B mporpamme yuebnoro kypca «MaTemaTHKay TIpeACTaBlieHA HArsgHAs T€OMETpHs,
HampaBICHHAs HAa pa3BUTHE OOPAa3HOTO MBINUICHUS, IPOCTPAHCTBEHHOTO BOOOpPaXKECHWS,
1300pa3UTEIbHBIX YMEHUI. DTO BaXKHBIN 3Tall B U3y4YEHHHM I'€OMETPHH, KOTOPbIH OCYIIECTBIsAETCS
Ha HarJIAHO-TIPAaKTUYECKOM YPOBHE, OIUPAETCS Ha HAIJISIHO-00pa3HOe MbIIIJICHHE 00yYaroIuXcs.
Bosbliast posib OTBOIUTCSI MPAKTUYECKON JIEATEILHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIMPOBAHUIO.
OOyuaromnmecs: 3HAKOMSATCS] C TEOMETPUIECKUMHU (PUTYpaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C MX
MPOCTEUIIMMU KOH(UTYpanusaMu, ydaTcst H300pakaTh UX Ha HEJITMHOBAHHOHN M KJEeT4aToil Oymare,
paccMaTpUBAIOT MX MpocTeiiiue cBoiicTBa. B mpouecce n3ydyeHus: HaryisgHOW TeOMETPUM 3HAHMS,
MOJTy4eHHbIe 00yUalOIMMUCS Ha YPOBHE HA4YaJIbHOT'O 00IEro o0pa3oBaHMs, CUCTEMAaTU3UPYIOTCS U
pacImpsoTCs.

CornacHo yueOHOMY IIaHy B 5—6 Kjaccax H3y4aeTcsi HHTETPUPOBAHHBIM IMpeaMeET
«MaremaTnka», KOTOpbIH BKIOYAaeT apu(METHUECKUil Marepuand M HarJsJHYH0 Te€OMETpHIo, a
TaKXe IMPOIENeBTUYECKHE CBEICHMUS M3 aureOpbl, 3JEMEHThl JOTMKM M Hayajla ONMCATEeNIbHOM
CTaTUCTHKH.

Ha u3ydenue yueGHoro kypca «Marematuka» orBoautcs 340 vacos: B 5 kiacce — 170 yacos
(5 gacoB B Hezeno), B 6 knacce — 170 gacoB (5 4acoB B HEJIEIIO).

COJAEP)KAHUE OBYYEHUA
S KJIACC

HarypajibHble 4nciia 4 HyJ1b

Harypanbnoe uucno. Pan Hatypanbabsix yncen. Yucno 0. M300paxeHne HaTypalbHbBIX YnCeN
TOYKaMHU Ha KOOPAWHATHOH (YMCI0BOI) IpAMOIA.

Ilo3unyoHHas cucreMa cuucieHdsd. PuMckas HyMepanus Kak IpUMEp HENO3ULMOHHON
CUCTEMBI cuncieHus. JlecaTuuHas cuCTeMa CUMCIICHHUS.

CpaBHeHHE HaTypalbHBIX 4YHCEN, CpaBHEHHE HATypajbHBIX uucenl ¢ HyléM. CrocoObl
cpaBHeHUA. OKpyTJIeHHE HaTypaJlbHbIX YUCEIL.

CrnosxeHue HaTypaJbHBIX YHCEN, CBOMCTBO HYJIA IPHU CIOKEHUU. BplunTaHue Kak ACHCTBHE,
oOpaTHOE CJOXEHUI0. YMHOXKEHHE HATypalbHBIX 4YHCEN, CBOMCTBA HYJs M EAUHHIBI IPH
yMHOXKeHUH. [leneHue kak nedcTBue, oOpaTHOe yMHOXeHHIO. KOMIOHEHTBl AeWCTBUM, CBS3b
Mexay Humu. IlpoBepka pesynbrata apudmerndeckoro naeictus. IlepemecturtensHoe u



COYETAaTEeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHUS W YMHOXXEHHsS, paclpeiesuTeNbHOe CBOWCTBO
(3aKOH) YMHOKEHHUS.

Hcnonb3oBanue OykB i 0003HAYCHHs] HEM3BECTHOTO KOMIIOHEHTAa W 3allUCH CBOWCTB
apu(pMETUYECKUX JCHCTBUMN.

Jlenutenu U KpaTHbIE 4YUCIa, PAa3JIOKEHUE HA MHOXKUTEIU. IIpocThie M cocTaBHBIE 4MCA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

Crenenb ¢ HaATYpaJIbHBIM MMOKa3aTeIeM. 3aluCh YMCia B BUJE CYMMbI Pa3psiIHbIX CIaraeMbiX.

UucnoBoe BbIpakeHHE. BplunciieHHEe 3HAYEHWIl YHCIOBBIX  BBIPAXKEHUW, MOPSIOK
BBIIIOJIHEHUS ACUCTBUI. MICII0Ib30BaHKE MTPU BBIYUCIICHUSIX IEPEMECTUTEIBHOIO U COYETATEIBHOIO
CBOMCTB (3aKOHOB) CJIOXKEHUS M YMHOXEHUS, pPacCHpelelUuTeIbHOTO CBOWCTBA YMHOXKEHUS.
Cemeunviii 01000cem. Pacmpama. [pogunaxmura JIJITT.

Apodu

[IpencraBnenne o apoOu Kak crocoOe 3amucH 4acTu BedUYHHbl. OOBIKHOBEHHBIE APOOH.
[TpaBuibHBIE W HeMpaBWIbHBIE ApoOu. CMemranHas IpoOb, MpeACTaBIeHUEe CMEIIAaHHON Ipodu B
BHJIC HEMPABWIBHONH JpoOW W BBIJCIICHUWE MEJIOW YacTH 4YHCIa W3 HEMPaBWIBHOH JIpOOH.
N3o6paxenune apobelt Toukamu Ha 4McIoBOU mpsiMoil. OcHOBHOE cBOMCTBO Mpobu. CokpaieHue
npobeii. [IpuBenenue npodu k HOBOMY 3HaMeHaTen0. CpaBHeHue ApoOei.

Crnoxxenue u BbpUUTaHHE ApoOeld. YMHOXKEHHE W JelieHue Ipo0eil, B3aMMHO OOpaTHBIE
npobu. HaxoxxaeHue 4acTu 1es1oro U IeJI0ro MO €ro YacTH.

Hecstuunas 3anuchk Apodeid. [IpencraBneHue AeCSITHYHOW ApoOM B BHJIE OOBIKHOBEHHOM.
N300paxeHne MECATUYHBIX OpoOeil ToukamMu Ha 4YucIoBOM mpsiMod. CpaBHEHHE IECSITHUHBIX
npooei.

ApudmeTrdeckne NEHCTBUS C NECATUIHBIMU ApoOsiMu. OKpYTICHHUE NECATUYHBIX JIPOOCH.
Coyuanvuvie nocobus. Koppynyus-umo smo? IIpoguraxmuxa JJITT. Cemetinvlie pacxoobwl.
Mowennuuecmeo. Hanozcu. Boimozamensvcmeso.

Penrenne TeKCcTOBLIX 32724

Pemenne TexcTOBBIX 3amad apudMeTHueckuM criocoboMm. Pemienuwe joruueckux 3aad.
Pemenue 3amau nmepeGopoM BceX BO3MOXKHBIX BapuUaHTOB. VICTONMB30BaHHE TPH PEIICHUU 3aad
Ta0JINII U CXEM.

Pemenue 3anmau, conmepkammx 3aBHCHUMOCTH, CBSI3BIBAIOIINE BEIWYUHBI: CKOPOCTb, BpeMs,
paccTostHue, I1I€Ha, KOJIMYECTBO, CTOMMOCTh. EMWHUIIBI W3MEpeHHs: Macchl, 00BEMA, IICHBI,
paccTostHUs, BpEMEHHU, CKOPOCTU. CBS3h MEXTY €AMHUIIAMU U3MEPEHUS KKI0W BETUINHBI.

Pemienrie OCHOBHBIX 3a/1a4 Ha APOOH.

IIpencraBneHue naHHBIX B BUJE TaOIUL], CTOIOYATHIX Auarpamm. [lpogunakmuxa JJITT.

Harasignasi reomerpust

Harnsaasie npencraBienus o purypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yroJl,
JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. YToia. IIpsAMOH, OCTpbIN, TYNOH W pa3BEPHYTHIN

YTJIBI.

JlinHa  oTpe3ka, MeETpUUYECKHe eAWHMIBI JAIUHBL.  JluHA  JIOMaHOW, NepUMeTp
MHOT'OYTrOJIbHUKA. MI3MepeHne u MOCTPOECHHE YINIOB ¢ IOMOLIBIO TPAHCIIOPTUPA.

Harnsinaeie mpezacraBieHus o Gurypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK, NMPSIMOYTOJbHHUK,
KBaJpaT, TPEYTOJIbHUK, O PAaBEHCTBE (UTYD.

N3o06paxenue ¢uryp, B TOM uucie Ha kierdaroi Oymare. [locTpoenue koHurypauuii u3
yacTel MpsIMON, OKPY)KHOCTM Ha HEJMHOBAaHHOW W KjeTdaToil Oymare. Vcmosib3oBaHHE CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJlpaTa.



[Inomans NpsAMOYroJIbHUKA M MHOTOYTOJIBHUKOB, COCTaBJIIEHHBIX U3 NPSIMOYIOJIbHHUKOB, B
TOM yHcie Guryp, n300pakEHHBIX Ha KieT4aTol Oymare. EAMHUIIBI H3MEpEeHUs IIOLIaIu.

Harnsimaele  mpencTtaBieHMss O MPOCTPAHCTBEHHBIX — (uUrypax:  NPsIMOYTOJbHBIN
napajenenunes, Kyo, MHororpaHHuku. M300pakeHre mpocTeHMxX MHOTOrpaHHUKOB. Pa3BépTku
KyOba u mnapamnenenunena. Co3gaHue Mojenell MHOTOTPaHHUKOB (M3 Oymaru, NPOBOJIOKH,
IUIACTUIIMHA U JPYTUX MaTepUaJIOB).

OO0BéM mpsAMOYroJpHOTO mMapajuienenunena, Kyba. Eaununel wu3Mepenuss o0béMma.
Ipounaxmuxa JJITT.
6 KJIACC

HartypaabHble ynciaa

Apudmernueckue AEHCTBUS C MHOTO3HAUYHBIMU HAaTypajbHBIMM uuclaMHu. YucIOBbIE
BBIPQ)KEHUS, MOPAJOK NEHCTBUH, MCIIONB30BaHME CKOOOK. Mcmosb3oBaHME NpU BBIYMCICHUSIX
[IEPEMECTUTENIBHOIO U COYETATENIbHOIO CBOMCTB CIIOKEHHS M YMHOXKEHUS, paclpeaeiuTeIbHOIO
cBoiicTBa yMHOXkeHUs. OKpyIJieHUE HaTypaIbHbIX YHCEN.

JlenuTenu v KpaTHbIE YKUCiIa, HAaUOOJIBIIMH OO 1enuTeNb U HauMeHblee olliee KpaTHoe.
JlenuMocTh CyMMbl U mpousBeneHus. JleneHue c octaTtkoM. [lema moseapa, cmoumocmo.
Ipounaxmuxa JJITT. Ilyms k cnpasedaugocmu.

Apoon

OObIkHOBEHHas1 Apo0b, OCHOBHOE CBOWMCTBO ApOOH, COKpamieHue apoOeil. CpaBHEHHE H
ynopsourBanue apobeil. Pemienue 3ajgauy Ha HaxXOXKJIEHME 4YacTW OT LEJIOr0 M IEJIOro MO €ro
yactu. Jl[poOHOe uuciio Kak pe3ynbTaTr AeieHus. llpencraBieHue AecaTU4HOM ApoOu B BuUjE
OOBIKHOBEHHOH ApOOU U BO3MOXKHOCTh NPEACTABICHUSI OOBIKHOBEHHOW JIpOOU B BUAE JIECITHYHOM.
JlecsiTuuHple OpoOM M METpUUYecKas cucreMa Mep. ApupMeTHYEeCKHE [EHCTBUS U UYHUCIOBbBIE
BBIPQ)XEHUS C OOBIKHOBEHHBIMU M JECATUYHBIMU JPOOSIMHU.

OtHomenue. J[lenenue B JaHHOM OTHOIIEHMH. Macmrad, nponopuus. I[Ipumenenue
MIPONOPLMI IPU PELLICHUH 3a]1a4.

[TonsTue mporeHta. Boruncienue nponeHTa OT BEIUYMHBI U BEIMYMHBI MO €€ MPOLEHTY.
BblpakeHue MNpOLEHTOB JeCATHUYHBIMU JpoOsMu. PemeHue 3agauy Ha NpOLEHTHL. BrlpaxkeHue
OTHOILICHMS BEJIMYUH B MIpoLeHTaxX. Koppynyusa-nopooicoenue 31a. IIpubulis.

IHoJsi0xkuTEeIbHBIE M OTPUIIATEIbHBIE YHCIA

[TonoxurenbHble U oTpULaTENbHBIE Yncia. Llensie yucna. Monaynp yucna, reoMeTpuyeckas
UHTEepHpeTanus MoAayls uucia. M3o0paxeHue yucea Ha KOOPAWHATHOM mpsMoil. UwucioBble
npomexxyTku. CpaBHeHHMe uyHceld. ApudMmeTndeckue JeHCTBHA C  IOJIOKUTENIBHBIMU U
OTpHULATENIbHBIMU YUCIIAMHU.

[IpsimoyronbHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,

abcuucca u opauHata. [locTpoeHune Toyek W (Uryp Ha KOOPAWHATHOW IJIOCKOCTH. Koppynyus:
guiucpoviy uau yovumox? Ipodunaxmuxa JTT.

BykBeHHBbIE BBIPaKeHHU S

[Ipumenenue OykB ISl 3alMCH MAaT€MaTHYECKUX BBIpaXKEHUN U mpemsiokeHuid. CBolicTBa
apupMeTHYeCKuX NeicTBUN. ByKBeHHbIE BBIPAKECHHMS M YHUCIIOBBIE IOJCTAHOBKU. ByKBeHHbIE
paBeHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITIOHEHTa. DOpMyIibl, (GOPMYIIbI IEpUMETpa U IUIOLIAAN
MpsIMOYTOJIbHMKA, KBajJpaTa, 00béMa napauienenunena u kyoa. [Ipogunakmuxa JJITT. Kumos no

cosecmiu U 4ecmi.
Pelenue TekCcTOBBIX 33124




Pemenne TekcTOBBIX 3afau apupMeTHUYEeCKHMM crocobom. Pemienuwe normueckux 3aaad.
Pemenwne 3amay mepeGOpoOM BceX BOSMOKHBIX BAPUAHTOB.

Pemenue 3amau, cojepkamiux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIIMYMHBI: CKOPOCTh, BpeM,
paccrosiHue, IeHa, KOJIMYeCTBO, CTOMMOCTh, IPOU3BOJUTENBHOCTb, BpeMs, O00BEM pabOTHI.
Enununel u3MepeHus: macchl, CTOMMOCTH, PAacCTOSHHMS, BpPEMEHHU, CKOpOCTH. CBs3b MEXIy
€AMHUIIAMU U3MEPEHUS KA IO BETUYUHBI.

Pemrenue 3ana4, CBA3aHHBIX C OTHOLIEHUEM, MPONOPIUOHATBHOCTHIO BEIMUMH, MPOIIEHTAMU;
pelIeHre OCHOBHBIX 3a]a4 Ha ApoOU U TPOICHTHI.

OneHka M NPUKUIKA, OKpyriieHue pesyibrata. CocraBieHHe OYKBEHHBIX BBIPAKEHUN IO
YCJIOBHIO 33/1a4HU.

[IpeacraBnenue JaHHBIX ¢ MOMOIILI0 TabaUI U auarpamm. Ctonduyareie AUarpaMMbl: YTEHUE
U TIocTpoeHre. YTeHue KpyroBeix auarpamm. 3apniama. Hanoe. Ipemus. Ilpodunaxmuxa JUITT.

Haruasanasi reomerpust

Harnsoaeie npeacraBneHus: o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, YTOJI,
JIoMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOIbHUK, OKPY>KHOCTD, KPYT.

B3auMHOe pacnonoxkeHue JABYX MpsAMBIX Ha IUIOCKOCTH, HapajulelibHbIE MpPSMbIE,
NEepHEHAUKYISIpHbIE NpsMble. 3MepeHne paccTOsSHMI: MEXIy IBYMs TOYKaMH, OT TOYKH JI0
MPsIMOM, IJIMHA MaplIpyTa Ha KBaJpaTHOM CETKeE.

WN3mepenne u moOCTpoeHUE YIJIOB C TMOMOIIBIO TpPaHCIOPTHpPA. Buabl TpeyroJbHHUKOB:
OCTPOYTOJBbHBIN,  MPSIMOYTOJbHBIH, TYINOYrOJbHBIA, PpPaBHOOCAPEHHBIH, PABHOCTOPOHHHU.
UeThIpEXYrojbHUK, MPUMEPbl YEThIPEXYTOJIbHUKOB. [IpsIMOYroiapHUK, KBaJapaT: HCIOJIb30BaHUE
CBOMCTB CTOPOH, yIjoB, AuaroHaineil. M3o0paxeHue reomerpuueckux (GpuUryp Ha HETUHOBAHHOMN
Oymare C WCIOJIb30BAaHUEM LUPKYJS, JIMHEWKH, YroJbHUKA, TpaHcmopTupa. lloctpoeHuss Ha
KJIET4aTOM Oymare.

[lepumerp mHOrOyronbpuuka. [loHATHE TUIOMIATU (QUTYpBI, SAUHUIBI U3MEPEHHS TLTOMIAIN.
[TpubnmxE€HHOe U3MepeHue Tiomanu Guryp, B TOM 4ucie Ha KBajapaTHou ceTke. [Ipubnuxénnoe

U3MEpEeHHE JUTMHBI OKPY>KHOCTH, IJIOLIAAN KpyTa.

CumMMeTpus: LIeHTpalIbHasA, 0CEBas U 3epKajbHasi CAMMETPHUHU.

[TocTpoeHre CUMMETPUYHBIX (QUTYD.

Harnsiiaele npeacTaBieHns: 0 MPOCTPAHCTBEHHBIX (Urypax: napajenenurnes, Kyo, npusma,
nupamMmzia, KOHyC, IMIIMHID, map U cdepa. M3o0paxenue npoctpaHcTBeHHBIX (uryp. I[Ipumepst
pa3BEPTOK MHOIOIPAHHUKOB, HWIMHJpa U KoHyca. Co3/laHue MoJienel MPOCTPaHCTBEHHBIX (PUryp
(u3 Oymaru, IpoOBOJIOKH, TJIACTUIIMHA U IPYTUX MAaTEPUATIOB).

[Tonatue o6béMa, equHMILIBI U3MepeHHst 00bEMa. OOBbEM MPSIMOYTOIBHOTO Mapajuiesenumnesa, Kyoa.
3emenvHbli Hanoe.

INVIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI
JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MporpaMMbl y4deOHOro Kkypca «MaremaTHKa»

XapaKTepU3yIOTCSL:
1) naTpuoTnYecKoe BOCNIMTAHME:



IIPOSIBJIEHUEM MHTEpeca K NMPOLUIOMY M HACTOALIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K JOCTHXKCHUSAM POCCHUMCKUX MATEMAaTUKOB U POCCUMCKOM MAaTEMAaTUYECKOM IIKOJIBI,
K UCTIOJIB30BAHUIO 3TUX JOCTHXKEHUH B JPYTrUX HayKax U MPUKIAJHBIX cepax;

2) rpaxaHCcKoe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIINOJIHEHUIO OOS3aHHOCTEM TIpakJaHMHA W pealu3alud ero Ipas,
MPEJCTaBICHUEM O MAaTEMAaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYD, SBJICHUH,
MPOLIEAYp TPaKIAHCKOTO o0IIecTBa (HarpuMep, BHIOOPHI, OMPOCKI), TOTOBHOCTHIO K 00CYKICHHUIO
TUYECKHUX MPOOJIEM, CBA3aHHBIX C IPAKTUYECKUM NPUMEHEHUEM JAOCTHKEHUH HayKH, OCO3HAHUEM
BaXHOCTH MOPAJIbHO-ITUYECKUX IPUHIIUIIOB B I€ATEILHOCTH YUEHOIO;

3) TpyaoBOe BOCIIUTaHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YyaCTHE B PELICHUM IPAKTUYECKMX 3aJady MaTeMaTH4eCKOU
HalpaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MaTeMaTHYeCKOro oOpa3oBaHMs Ha NMPOTSIKEHHUU Beel
KHU3HU JUIsl YCHEIIHOW NMpO(eCCHOHAIBHONW NEeATEIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHMHH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIMBHUIYaJbHON TPACKTOPUN 0Opa30BaHUS M KU3HEHHBIX
IUTAHOB € YYETOM JIMYHBIX UHTEPECOB U OOILECTBEHHBIX MOTPEOHOCTEN;

4) acTeTHYECKOE BOCIIUTAHHE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHMYECKOMY BOCHPHUATHUIO MaTeMaTHYECKHUX
00BEKTOB, 3aJa4, PELICHUN, pacCyKICHUN, YMEHUIO BHJIETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHEHTAlMell B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX Ipe/ICTaBlIeHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTUS 4EJOBEKa, IMPUPOAbI M O0OLIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKh Kak c¢epbl 4YeIOBEYECKOH JesTeIbHOCTH, OSTAarnoB €€ pa3BUTHSI U
3HAYUMOCTHU JUIS Pa3BUTUS LUBUIIM3ALUH, OBJAJECHUEM S3bIKOM MaT€MaTUKU U MaTeMaTHYeCKON
KyJIbTypOH Kak CpeICTBOM I[IO3HAHWs MHpa, OBJAJEHUEM IMPOCTEHIIMMH  HaBbIKAMU
HCCIIE1I0BATEIbCKON AEATENbHOCTH;

6) ¢pusuyeckoe Bocnutanue, GopMHpPoOBaHHE KYJbTYPbI 310POBbS M IMOLMOHAJIBLHOIO
os1aromostyums:

TOTOBHOCTBIO TMPUMEHATh MaTEMaTHYECKUE 3HAHHUS B MHTEPECAX CBOETO 3J0POBbs, BEACHUS
3JI0pOBOTr0 00pa3a *HU3HHU (340pPOBOE MHUTAaHUE, COATAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynspHas (usuueckass aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa peQIeKCHH, NPU3HAHHEM
CBOETO IIpaBa Ha OMIMOKY M TaKOro e MpaBa APYroro 4eioBeKa;

7) 3Ko10THYECKOE BOCTINTAHHE:

OpHEHTalell Ha NpPUMEHEHHE MaTeMaTHMYeCKUX 3HAHUM NI pelleHus 3ajad B 00JIacTH
COXPAHHOCTH OKpY’Kalolllell Ccpepl, IUIAHUPOBAHMSI IOCTYNIKOB M OIEHKH HUX BO3MOXHBIX
MOCIEACTBUM ISl OKpYXArollel cpenbl, OCO3HAHMEM TIJI00AJbHOTO XapakTepa SKOJOTHYECKHX
po0JIeM U MyTel ux pereHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLMATBHON U IPHPOAHOI cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCIOBUSIX HEONPENEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYI0 AESITEeIbHOCTb, B TOM YHCJIE YMEHUE YUUThCA Yy APYTUX
moel, mpuoOpeTaTh B COBMECTHOW JIEATENFHOCTH HOBbIE 3HAHMS, HAaBBIKM M KOMIIETCHLIUU W3
OTIBITA APYTHX;

HE0OXOIMMOCThIO B (POPMHUPOBAHUHU HOBBIX 3HAHWM, B TOM uHcie (HOpMyIHpOBaTh HIAEH,
MOHSATHSI, TUIOTE3bl 00 OOBEKTaX M SBIEHUSAX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh
neGUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE PA3BUTHE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAalLMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEeOYIOIIUI KOHTPMEp, KOPPEKTHUPOBATh IPHUHUMAEMble pEIIeHUS M JeHCTBHUA,
(bopMyIMpOBAThH M OLICHUBATH PUCKHU M MOCIEICTBH, (POPMUPOBATH OIIBIT.
METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

Ba3oBble Jiornyeckue aeicTBHA:
® BBISABIATH W XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHM, OTHOUICHMM MEXAY NOHATUSIMH, (POpPMYIHpOBaATH OIpeAeTeHUs] TMOHATUH,
YCTaHABIIMBATh CYIECTBEHHBIN MPHU3HAK KiacCU(PUKALUK, OCHOBAaHUS AJisi 00001IeHUs U
CpaBHEHUsI, KPUTEPUU TTPOBOJUMOTO aHAIH3A;
e BOCIPUHUMATh, (HOPMYIHpPOBaTh U NPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpHULIATENbHBIE, €IMHUYHBIC, YACTHBIC U OOIIKE, YCIOBHbIE;
® BBIABIATh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTUBOpeuHus B (pakTax,
NAHHBIX, HAONIOJICHUSAX W YTBEPKICHUSIX, IMpeljiaraTh KPUTCPUU IS  BBISBICHHS
3aKOHOMEPHOCTEH U MIPOTUBOPEUHii;
e JleNlaTh BBIBOJBI C HCIIOJIB30BAHWEM 33aKOHOB JIOTHUKH, JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;
® pa3duparh J10Ka3aTeIIbCTBA MATEMATHYECKUX YTBEPKACHHH (MPSMbIE U OT MPOTHUBHOTO),
MPOBOAUTH CAaMOCTOSITEIBHO HECIOXKHBIE [OKa3aTeNbCTBA MaTeMaTH4eCKUX (haKToB,
BBICTpAauMBaTh aApPryMEHTAlMIO, MPUBOAMTH TMPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIC PACCYKICHUS,
e BBRIOMpATH CHIOCOO pelieHus yueOHOM 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILLICHUS,
BBIOMpaTh HarOO0JIee TOIXO AN C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).
Ba3oBble uccienoBareibckue AeiCTBUA:
® UCIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUI MHCTPYMEHT IMO3HAaHMS, (POPMYyIHpPOBATH
BOMNPOCHL, (UKCHPYIOIIHE MPOTUBOpEUHE, MpoOJieMy, CaMOCTOSTENbHO YCTaHABIMBATh
HCKOMOE U JaHHOE, OPMHUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3UIUI0, MHEHHE,
® IPOBOJUTH TIO CaMOCTOSITEIbBHO COCTABICHHOMY IUJIAHY HECIOXHBIA JKCIIEPUMEHT,
HeOOJbIIOe HCCIeA0BaHNE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEW MAaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOOi;
® CaMOCTOATENHHO (POpPMYITUPOBATH 000OIIEHUS U BHIBOJBI MO PE3yabTaTaM MPOBEAEHHOTO
HaOIIOJICHUs, WCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh IIOJYyYEHHBIX PE3YJIbTAaTOB,
BBLIBOJIOB M O0OOIIEHUN;
® TIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIBUTATH MPEANOJIOKEHHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSX.
Padora ¢ undopmanmeii:
® BBIABIATH HEJOCTATOYHOCTh U W3OBITOYHOCTh WH(MOpPMAIIUHU, JAHHBIX, HEOOXOMUMBIX IS
pelleHus 3a/1auH;
e BBRIOMpATh, aHAJIM3UPOBATh, CHUCTEMATHU3HPOBaTh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHHUS;
e BBIOMpaTh GopMy TpeCTaBICHHUS WHGOPMAIMU U WUIIOCTPUPOBATH pelIaeMble 3aJauu
CXEeMaMH, JIharpaMMaMu, HHOU TpadUKoi U MX KOMOMHAIIASIMU;



® OLICHWBATh HAA&KHOCTh WHGOPMALMU IO KPUTEPUSM, MPEATOKEHHBIM YyUYUTEIEM WU

c(OpMYITUPOBaHHBIM CAMOCTOSTEIHHO.
KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

® BOCIpUHUMATh U (OPMYTUPOBATH CYXKICHHS B COOTBETCTBUU C YCJIOBHSMHU W LEISMHU
o0IIeHusl, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MMUChMEHHBIX
TEKCTaX, JaBaTh TOSCHEHUS 1O XOJy pPEIICHUs 3a7add, KOMMEHTHPOBATH IOJYYCHHBII
pe3yibTar;

e B xo0Je OOCYXIEHHs 3a7aBaTh BOIPOCHI MO CYLIECTBY OOCYKIAaeMOHl TeMbl, MPOOIEMBI,
pemaeMoi 3ajauu, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA TOWCK PEIICHHS, COMOCTABIISATH
CBOU CYXJICHUS C CYXKICHHUSIMH JPYTUX YYaCTHHKOB TUAIIOTa, OOHAPYKUBATh Pa3JInyHe U
CXOJICTBO TIO3UIMH, B KOpPpeKTHOW Qopme (opMynupoBaTh pa3HOrIacusi, CBOHU
BO3PAKCHHUS,

® TMIPEICTABIATh PE3YJAbTAThl PEIICHHUS 3a/aud, SKCIEPUMEHTa, HCCIEIO0BaHMS, MPOCKTa,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS C YYETOM 3ajad Mpe3eHTAlUH U
0COOCHHOCTEH ayTUTOPUH;

® T[IOHMMAaTh W KCIIOJH30BATh MPEUMYIIECTBA KOMAHIHOW M WHAMBUAYAILHOH pabOTHI Mpu
peleHrH y4eOHBIX MaTEMaTHYECKHX 3a71ay;

® MPUHMMATH IIeTb COBMECTHOM MAEATENbHOCTH, IUIAHUPOBATH OPraHU3aIMI0O COBMECTHOM
paboThI, pacrpenensaTb BHIbI padoT, JOrOBapHBATHCSA, OOCYXKIATh MPOIECC M PE3ysIbTaT
paboTbl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

® YYacTBOBaTh B IPyHNOBBIX (opMax padoThl (0OCYKAeHHsS, OOMEH MHEHHUSMH, MO3TOBbBIE
IITYPMBI ¥ IPYTHE), BBIOJHATH CBOIO YacTh pa0OTHI U KOOPAMHHPOBATH CBOU JICHCTBUS C
JIPYTUMH YJIEHAMHA KOMaHJbI, OIICHWBAaTh KaYeCTBO CBOETO BKJaJaa B OOMIMIA MPOIYKT MO
KPUTEPUSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJdbHbIe yUeOHbIE AeiiCTBHS

Camoopranuzanusi:

o CaMOCTOSITENIbHO COCTABJISITH IJIaH, aITOPUTM PELICHUS 331a4u (WM €ro 4acTh), BHIOMpPATh
crocod pemeHUss ¢ y4€TOM HUMEIOUIMXCA PEeCypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM HH(OpMAaILUH.
CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJIEKT:

o BJAJIETh CIIOCOOAMM CaMOINPOBEPKH, CAMOKOHTPOJSI Tpolecca M pe3ylibTaTa pelIeHus
MaTeMaTHUYECKOH 3a7auu;

o IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh IPH PELICHUM 3aJadd, BHOCHUTH
KOPPEKTUBBI B JACSTEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

o OLICHUBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIBHOCTH IOCTaBICHHON LIEIU U YCIOBUAM,
OOBSACHATh MPUYMHBI TOCTHKEHUS WIM HEJAOCTHXKEHHUS LENH, HAXOAUTh OLIMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATbBI
K xoHmy oOyyeHus B 5 kJacce OOy4aroIIMICS MONYYUT CIEAYIOUIME INpeIMETHbIE

pe3yJIbTaThI:
Yuciia v BEIYMCJICHUA



[lonnmarh U MpaBWIBHO YHOTPEOJATH TEPMHHBI, CBSI3aHHBIE C HATYpPaJbHBIMH UHCIaMH,
OOBIKHOBEHHBIMH U JIECATUIHBIMU APOOSIMHU.

CpaBHMBaTh M YHOPSAIOYMBATH HATypaJlbHBIC YKCIIA, CPAaBHUBATH B MPOCTEHIIMX CIy4asx
OOBIKHOBEHHBIC IPOOH, IECITHYHBIC APOOH.

COOTHOCHTH TOUKY Ha KOOPJMHATHOM (YUCIIOBO#) MPSMON ¢ COOTBETCTBYIOIIUM € YHCIIOM U
n300pakaTh HaTypaJbHbIC YMCIIa TOYKAMH HA KOOPJUHATHON (YMCIIOBON) MPSIMOM.

BeimonHaTe apudMeTHdeckue ACUCTBHS C HATypalbHBIMU YHCIAMH, C OOBIKHOBEHHBIMH
IpoOsIMH B MPOCTEUIINX CITydasiX.

BbInonHATE IPOBEPKY, MPUKUAKY PE3yJIbTaTa BBIYUCICHUH.

OKpyrisTh HaTypaJIbHbIC YUCIIA.
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Pemarp TexcToBBIE 3a/auM apUPMETHUYECKUM CIIOCOOOM M C MOMOIUIbIO OPraHU30BAaHHOTO
KOHEYHOT0 Iepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemate 3amaum, copepskanue 3aBUCHUMOCTH, CBSA3BIBAIOLIME BEJIMYHUHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1IIeHa, KOJIMYECTBO, CTOUMOCT.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMbI, TAOIUIbI, 0003HAUYCHUS [IPH PEIICHUH 3a]1a4.

[Tonb30BaTbcsi OCHOBHBIMHM E€AMHMIIAMUA H3MEPEHMsS: IIEHBbI, MACChl, PACCTOSHUSA, BPEMEHH,
CKOPOCTH, BBIPaXKaTh OJJHU €IMHUIIbI BETUYUHBI Yepe3 JIpyTrHe.

W3Biekarh, aHAIM3UPOBATh, OICHWBATh HMH(OPMAIHIO, IMPEICTABICHHYIO B TaOlMIlE, Ha
CTOJ0YATON JAMarpaMMe, HHTEPIPETUPOBATH MPEACTABIICHHBIC TaHHBIC, UCIIOIH30BaTh JaHHBIC ITPU
pelIeHnH 3a/1au.

Harnsinaasi reomerpus

[Tonp30BaTbCcsl TEOMETPUYECKUMHU TOHATUAMH: TOYKA, MpsiMas, OTPE30K, Jyd4, Yroll,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTh mpuUMEpbHl OOBEKTOB OKPYXKAIOIIETO MHUpPa, UMEIHMX (OpMy HU3YUYEHHBIX
reOMETPUUYECKUX PUTYP.

Hcnonp3oBaTh  TEPMUHOJIOTHIO, CBSI3aHHYI0O C  yIVIaMH: BEpIIMHA, CTOpOHA, C
MHOTOYTOJIbHUKAMU: yroJl, BEpIIMHA, CTOPOHA, JMArOHaIb, C OKPYXHOCTBIO: paguyc, AUAMETD,
LEHTP.

N306paxaTh 3y4eHHbIE TeOMETpUUYECKre (PUTyphl HA HEJTMHOBAHHOM U KIIeT4aToil Oymare
MTOMOIIBIO ITUPKYJIS U TUHEHUKH.

Haxoauth AMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHUEM C TIOMOIIBIO IMHEUKHU, CTPOUTH
OTPE3KHU 3a/IaHHOM JUIMHBI; CTPOUTH OKPY>KHOCTb 33/IaHHOTO pajuyca.

Hcnonbs30BaTh CBOMCTBA CTOPOH M YIJIOB NMPSMOYTOJIbHUKA, KBaApaTa JJd UX MOCTPOCHHUS,
BBIYHMCIICHHS TUIOIIAIN U IEpUMETpa.

Brruucnate nepuMerp M IIIONIaAb KBajapaTta, MPSIMOYTOJIbHUKA, (UTYp, COCTABICHHBIX W3
MPSIMOYTOJILHUKOB, B TOM YHcCIie (GUTYD, U300pKEHHBIX HA KJIETYaTON Oymare.

[Tonb30BaTbCcsl OCHOBHBIMM METPUYECKUMHU €AUHULAMU HW3MEPEHUs [UIMHBI, TUJIOIIAJIH;
BBIPAXATh OJTHU €AMHUIIBI BEIIMUYNHBI Yepe3 JIpyTrHe.

Pacno3naBate mapasutenenuren, KyO, HCHOJb30BaTh TEPMHUHOJIOTHIO: BEpIIWHA, pPeOpo,
rpaHb, U3MEPEHHUSI, HAXOAUTh U3MEPEHUs Tapasuiesienunea, Kyoa.

Breruncnsate 00béM KybOa, mapaienenunena Mo 3aJaHHBIM H3MEPEHUSM, MOJIb30BaThCs
eAMHUIIAMHU U3MEPEeHHs 00BhEMa.

Pemate HecnmoxHbIE 3aMa4yd HAa W3MEPEHHE TEOMETPUUYECKHX BEJIIMYHWH B MPAKTHUUYECKHUX
CUTYaIHsX.



K xonHmy oOydyeHuss B 6 Kkjacce o0OydYarlOIMICS TMOJYyYUT CIEAYIONIAE TPEIMETHBIC
pE3yJIbTaThI:

Yucia v BbIYUCTICHUA

3HaTh U MOHUMATh TEPMHUHBI, CBA3AHHBIC C PA3IUYHBIMU BHUJAMH 4YHCENT M CIIOCO0aMU HUX
3aMucy, NepexouTh (€CIH 3TO BO3MOXHO) OT OJHOI (JOPMBI 3alUCH YHCIIA K APYTOM.

CpaBHMBaTh W YIOPSAIOYMBATH LEJbIE YHUCIA, OOBIKHOBEHHBIE M JIECSTUYHBIE ApPOOH,
CPAaBHUBATH YMCJIA OJJHOTO U PA3HBIX 3HAKOB.

BoinmonHsATe, couyeTas YCTHbIE U IHUChbMEHHBIE MPUEMBI, apudmeTuyeckue ACUCTBUS C
HAaTypaJIbHBIMU U I[ENbIMH  4YHMCIAMH, OOBIKHOBEHHBIMU M  JCCATUYHBIMU  JAPOOSMH,
II0JIO)KUTEIBbHBIMU U OTPULIATEIbHBIMU YHCIIAMHU.

BbruncnsaTe 3HaUY€HUS YMCIIOBBIX BBIPAXKEHMM, BBINOIHATH IPUKHUIKY U OLIEHKY pe3yibTara
BBIUMCJICHUM, BBIMOJHATh MPEoOpa3OBaHUA YHUCIOBBIX BBIPAXKEHUI Ha OCHOBE CBOMCTB
apu(pMETUYECKUX TCHCTBUMN.

CooTHOCUTH TOYKY Ha KOODAMHATHOM NPSAMON C COOTBETCTBYIOLUIMM €M YHUCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSMON, HAXOIUTh MOJTYJIb YUCIIA.

COOTHOCHUTH TOYKHU B MPSMOYTOJIbHOM CUCTEME KOOPAUHAT C KOOPAUHATAMU 3TOU TOUKHU.

OKpyrIsTh LIeJIble Yhcia U JEeCATHYHbIE P00, HAXOAUTh IPUOTMKEHUS YHCe.

YuciioBble 1 0yKBEHHbIE BbIPAKECHUS

[lonumarb ¥ ynotpeOasiTh TEPMHHBI, CBSI3aHHBIE C 3aIIMCBIO CTEIEHU YHUCIA, HAXOAWUTh
KBaJIpaT U Ky0 YMCIIa, BBIYUCIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIICHH.

[Tonb30BaTbesl MpHU3HAKaMHU JEIMMOCTH, PACKIA/bIBaTh HATypaJbHbIE YKCIA Ha IMPOCTHIC
MHOXHUTENH.

[Tonp30BaTbes MacTaboM, COCTABIIATE MPOTIOPLIUU M OTHOILICHHUSL.

Hcnonp3oBath OYKBBI AJi1 0003HAYEHMS] YMCEN MPHU 3alMCH MAaTEMaTHYECKUX BBIPAXKECHU,
COCTaBJISATh OyKBEHHBIC BbIpaXeHHS U (OPMYIbI, HAXOAUTh 3HAYCHHsS] OYKBEHHBIX BBIPAKECHUI,
OCYILIECTBIISIS HEOOXOUMbIE TIOJICTAHOBKH M MPEOOPA30BAHMUSL.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemienne TekcToBBIX 32124

Pemrate MHOTOIIArOBbIE TEKCTOBBIE 337jaul ApU(PMETUIECKUM CIIOCOOOM.

Pemarp 3amaun, CBA3aHHBIE C OTHOIIEHUEM, NTPONOPLMOHAIBHOCTBIO BEJIMYNH, IIPOLIEHTAMU,
pelaTh TpU OCHOBHBIE 33/1a4 HAa JPOOU U MPOLIEHTHI.

Pemate 3amaum, copepskamue 3aBUCHUMOCTH, CBA3BIBAIOIIME BEJIWYHMHBI: CKOPOCTb, BpEMS,
paccTosiHUME, 1I€Ha, KOJMYECTBO, CTOMMOCTb, HPOHM3BOJIUTEIBHOCTh, BpeMs, 00BEM paloThI,
UCMOJb3ysl apupMETUYECKUE NEHCTBUS, OLEHKY, IPUKUIKY, MOIb30BATHCS €IUHULIAMHU U3MEPEHUs
COOTBETCTBYIOIIUX BEJINYMH.

CocraBnaTb OyKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 33/1a4U.

W3BnekaTh nMHGpOpMaLNIO, NMPEACTaBIEHHYI0 B Ta0iuIax, Ha JMHEWHOM, cTonO4aTol WU
KpyroBOW IuarpaMmax, MHTEpPIPETUPOBATh MPEACTABIECHHBIE JaHHBIE, UCIIOJIb30BaTh JaHHBIE IIPH
penieHny 3aay.

[IpencraBiasTs HHPOPMAIUIO C TOMOIIBIO TAOJIHULL, TUHEHHONW U CTOJI0YATON JUarpamm.

Harusanas reomerpus

[IpuBoauTh mNpUMEpPH OOBEKTOB OKPYKAIOIIETO MHpa, HUMEIMUX (OPMY H3YUYEHHBIX
r€OMETPUYECKUX IJIOCKMX M IMPOCTPAHCTBEHHBIX (UTYp, NMPHUMEPHl PABHBIX M CHUMMETPHUYHBIX

dburyp.



N3o0paxaTh ¢ MOMONIBIO ITUPKYJIS, JTUHEHKH, TPAHCIIOPTHPA HA HETMHOBAHHON M KJIETYATOU
Oymare U3y4eHHbIE IUIOCKUE TeOMETpUUEcKre GUTyphl U KOH(PUTYpALIUU, CHMMETPUYHBIEC (PUTYPHI.

[Tonp30BaThbcs reOMETPUYECKUMU TMOHATHAMU: PAaBEHCTBO (DUTYP, CUMMETPUS, UCIOIb30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHEN: OCb CHMMETPHUH, LIEHTP CUMMETPHH.

HaxomuTe BeNWYMHBI YIJIOB U3MEPEHMEM C IIOMOLIBKO TPAHCIOPTUPA, CTPOUTH YTJIBI
3aJIaHHOM BEJINYMHBI, [10JIb30BATHCA MPU PELICHUU 3a]ad rpaJyCHONM MEpOH YIJIOB, paclo3HaBaTh
Ha 4epTeKax OCTPBIN, IPSIMOM, pPa3BEPHYTHIN U TYIOU YIJIbL.

BbluMcnaTe UIMHY JIOMaHOW, NEPUMETP MHOIOYTOJIBHHMKA, II0Jb30BaTbCS EAVMHMIIAMH
U3MEpEHUS NIMHBI, BBIPAXKATh OJHU €JUHUIIBI U3MEPEHHUS JUIMHBI YepE3 APYyTHUE.

Haxoautb, ncnonp3ys 4yepTEKHbIE UHCTPYMEHTBI, PACCTOSHUA: MEXIY JBYMS TOUYKaMH, OT
TOYKH 10 NPSMOM, JJIMHY IIyTH HA KBAJAPAaTHOU CETKE.

Bbruucinare mwiomans Guryp, COCTaBIEHHBIX U3 MIPSIMOYTOJIbHUKOB, UCIIOJIb30BaTh pa30reHne
Ha NpPSIMOYIOJbHUKM, Ha paBHblE (UIYpbI, JOCTpaUBaHHUE [0 NPAMOYTOJIbHUKA, IOJIb30BATHCS
OCHOBHBIMM €IMHHULIAMU HM3MEPEHHUs IUIOIIAAH, BbIpa)kaTb OJHU €IUHUIBI U3MEPEHHUs IUIOIIAIU
4yepes ApyTHe.

Pacnio3HaBaTh Ha MOJENAX U HM300paXEHUSAX MUPAMUAY, KOHYC, LMIMHJIpP, HCIIOJIb30BaTh
TEPMUHOJIOTHIO: BepIIKMHA, peOpo, rpaHb, OCHOBAHUE, PA3BEPTKA.

N300pakaTh Ha KjeT4aToi Oymare npsMOYroJbHbIH Mapauienenune.

Bbrauciate 00bEM MPSIMOYTOJIBHOTO TapaiieNienurea, Kyoa, MOJIb30BaThCS OCHOBHBIMH
SIMHUIIAMU U3MEPCHHS 00bEMa;

Pemarp HecnoKHBIE 3ala4d HAa HAXOXJACHHE I'€OMETPUUYECKUX BEJINYMH B INPAKTUYECKUX
CUTYyalUsIX.

o  Quenusamsv cemetiHblil 610Jxcem;

®  QHAIUBUPOBAMb pacnpedesieHUe 00X0008 U PACX0008 CeMbll,

L4 06‘bflCHflmb, umo maxkoe «pacmpamay,

®  paccuumvleamsv HAN02 C 00X0008;

® 0CO3HaBaAmb NPUHYUHbL NOABACHUA U HCUBYHUECMU KOPPYRYUU, YMO BbIMO2AMEeNbCme0 — 3mo
AHMUKOppynyuoHHoe npdsorapyuternue,

®  JNOHUMANb YCI0BUA NOJAVUEHUA nocobuil 6 cmpane,;

®  3HAMb UL MOWEHHUYecmed,

® JNOHUMAmb, 4No maxKoe cmpaxosarue,

® paccuyumsledams pacnpedeﬂeHue I’lpl/l6blﬂ1/l 6 OAHHOM OMHOWEHUU,

® peuwambs 3a0a4U HA BbLIYUCTICHUES 3eMEIbHO20 Hajloea,

e pewamv 3a0ayu no npouraxmuxe JJTT.




TEMATHYECKOE INTAHUPOBAHHUE

5 KJIACC
KosanuyecTBO 4acoB DIeKTPOHHBIE JlonoJtHUTENbHAS
Ne HaumeHoBaHue pa3ieioB Kontpo (undposbie) HH(popManus
IIpakTHYeck
n/n U TeM MPOrpamMMmbl Bceero JbHBIE odpa3oBaTe/bHbIE
ue padoTsl
padoThbI pecypchl
Hatypanbnble uncna. bubnuorexa [JOK Cemetinulii 01002cem.
1 JIeficTBUS C HATYpAIbHBIMH 44 4 13 https://m.edsoo.ru/7f4131 = Pacmpama.
YUCIIaMA ce Ipoduraxmuxa JITT.
5 Harnsgnas reomerpus. 12 0 5 bubmmorexa [JOK IIpogpunraxmuxa JJITT.
JIMHMY Ha IIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnuotexa [JOK CoyuanvHvle nocobus.
3 S S 48
OObIKHOBEHHbIE 1POOH 4 16 https://m.edsoo.ru/7f4131ce | Koppynuus-umo 3mo?
4 Harnsgnas reomerpus. 10 0 5 bubnuoreka [IOK Ipopuraxmuxa JJITT.
MHOroyroiasHUKH https://m.edsoo.ru/7f4131ce
Cemetinvle pacxoobl.
bubnunoreka [JOK Mowennuuecmeo.
S Jlecatuambic ipodn 38 3 15 https://m.edsoo.ru/7f4131ce | [Ipopunaxmuxa J/JTT.
Hanozcu. Bvimozcamenvcmeo
Harnsanas reomeTpus. Ipogpunaxmuxa JJATT.
6 Tena I/IIl(I)I/IF bl B ’ 9 0 6 Bubmiorexa LIOK et -
P https://m.edsoo.ru/7f4131ce
MIPOCTPAHCTBE
bu6mmoreka [JOK
! Tosopenne i 06obmerme 9 1 4 https://m.edsoo.ru/7f4131ce
BIIEE KOJJMYECTBO HYACOB
OBIL N CTBO HACO 170 12 64

I10 ITPOT'PAMME
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6 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBIE JlonoJtHUTENbHAS
Ne HaumeHoBaHue pa3ieioB
/i 1 TeM IporpaMMBbi Kourpoas  Ilpakruuec  (uugpposbie) uHpopmanus
Bcero HBIE KHe o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypchl
[lena mosapa,
bu6nmmoreka [IOK CIMOUMOCHb.
1 Harypareriie wmcra 30 3 1 https://m.edSO(])-.[ru/7f414736 Hpodurakmuxa JUITT.
Ilymb k cnpasednusocmu.
5 Harmsigaas reomerpust. 7 0 3 bubmuorexa [JOK
[Ipsimbie Ha TIOCKOCTH https://m.edsoo.ru/7f414736
bubnuorexa [HOK Koppynuus-nopoosicoenue
3 Jpobu 32 3 1 https://m.edsogru/7f414736 3na. [lpubvins.
4 Harnsnnas reomerpus. 5 0 3 bu6nmoreka [IOK
Cummerpus https://m.eds00.ru/7f414736
Ilpopunaxmura JJTT.
bubnmnoreka [JOK Kumbw no cosecmu u
> Berpaxerm ¢ dyxsamn 6 ! 2 https://m.edso0.ru/7f414736 yecmu.
5 Harnsannas reomerpus. 14 5 5 bubnmoreka [JOK 3emenvHolu Hanoe.
@urypsl Ha MIOCKOCTH https://m.eds00.ru/7f414736
Koppynuus: eviuepoiiu
7 ITonoxxurenpHbIE U 40 5 14 bubmunorexa [IOK uny yooimox?
OTpHULATEIbHBIE YUCTIA https://m.edsoo.ru/7f414736 Hpodunaxmuxa JUITT.
BuGmiorexa [IOK 3apnaama. Hanoe.
8 [IpencraBieHne qTaHHBIX 6 0 3 Ipemusa. [popunaxmuxa

https://m.edsoo.ru/7f414736

JUITT.
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9 Harnsannas reometpus. 9 0 3 bubmuorexa [JOK
@urypsl B IPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, 06061IeHNE, 20 1 9 bubnmoreka [JOK
cUCTEMaTH3alUs https://m.edsoo.ru/7f414736
OBIIEE KOJIMYECTBO YACOB
1O TPOI'PAMME 170 12 65



https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA». 7 - 9 KIIACCBI
[EJIN U3YUEHUA YYEBHOI'O KYPCA

AnreOpa SBISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOW IIKOJBI: OHAa OOECIeYHBacT
U3y4CHUE JPYrUX JUCIHUIUIMH, KaK C€CTECTBEHHOHAYYHOTro, TaK M TYMaHUTApHOTO IMKIIOB, €€
OCBOEHHE HEOOXOIUMO ISl HPOJODKCHHs 0Opa3oBaHMS W B IOBCEAHEBHOW XHM3HU. PasBurtume y
OOy4YaloIIMXCsS HAYYHBIX TIPEICTABICHUN O MPOMCXOXKICHUU M CYIIHOCTH aireOpandecKux
aOcTpakuuii, crocobe OTpaKeHUs] MaTeMaTHYECKOH HAayKOH SIBICHMH W MPOLECCOB B NPHPOJIE U
o0IecTBE, POJM MaTEMaTHYECKOrO MOJICIMPOBAaHUS B HAay4yHOM I[IO3HAHUU M B TIPAKTHKE
croco0cTByeT (POpPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS M KAYECTB MBIIUICHHS, HEOOXOIUMBIX IS
aJanTalud B COBPEMEHHOM IM(poBOM olmiecTBe. M3ydeHune anreOpbl €CTECTBEHHBIM 00pazom
obecrieunBaeT pa3BUTHE yMEHHs HaONI0IaTh, CPaBHHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCUCTBHS H
BBIBOJIBL, (OPMYIUpOBaTh yTBepkaeHUsA. OcBoeHHMEe Kypca ainredpsl oOecreuuBaeT pa3BUTHE
JIOTMYECKOT0 MBIIUICHUS] OOYYaIOUIMXCS: OHU HCIOJNB3YIOT JICAYKTHBHbIC M WHIYKTUBHBIC
paccyxneHus, o000IIeHre U KOHKPETH3aluio, adcTparupoBanue u ananoruto. O0yueHue anredpe
IPEIoNaraeT 3HAYUTENbHBI 00BEM CaMOCTOSTEIBHON HEATEIBHOCTH OOYYalOIIMXCS, MOITOMY
CaMOCTOSTENILHOE PEIICHHE 33/1a4 €CTECTBEHHBIM 00pa3oM SIBISCTCS pealn3alueil IeaTeIbHOCTHOTO
MIPUHLIMIIA 00YyYEHUS.

B cTpykType mporpaMmMbl ydeOHOTO Kypca «Anredpay OCHOBHOM IIKOJIbl OCHOBHOE MECTO
3aHUMAIOT COJIEPKATEIIbHO-METOAMYECKUE JUHUU: «YHclia ¥ BBIYUCICHHSNY, «AJredpandeckue
BBIPKEHUS»;

«YpaBHeHUsT u HepaBeHCTBay, «DyHkium». Kaxkmas U3 3TUX  cojepiKarenbHO-
MCTOAUYCCKUX JINHAN Pa3BUBACTCA Ha IPOTAIKCHUU TpéX JICT M3YUYCHHA KypcCa, CCTCCTBCHHLIM
00pa3oM MepervieTasch M B3aUMOJACUCTBYsS C JIPYTMMH €ro JHHHSIMHU. B xole HW3ydeHus Kypca
00yJaromuMcsi TPUXOIUTCS JIOTHYSCKH PACCyKIaTh, HCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIM
s3bIK. B CBS3M C 3TUM 1€1€cO00pa3HO BKIIOYHUTH B HPOTPaAMMYy HEKOTOPHIE OCHOBBI JIOTHKH,
MPOHU3BIBAIONINE BCE OCHOBHBIC DPAa3/eibl MAaTEeMaTHYEeCKOTO OOpa30BaHUS U CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYYaIOUIMMUCS OCHOB YHHBEPCATBbHOTO MAaTEMaTHYEeCKOro s3blKa. TakuM oOpazom,
MOXHO YyTBEpPXKJaTh, UYTO COJEPKATEIbHOW M CTPYKTYpHOH OCOOCHHOCTBIO Kypca «Anredpar
SIBJIIETCS €T0 MHTETPUPOBAHHBIN XapaKTep.

Coneprxanue TMHUN «HHca U BEIYUCIECHUS CITY>KUT OCHOBOM JUTsl JaJIbHEHIIero u3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y 00YYArOIIMXCS JOTMYECKOr0 MBIIIJICHUS, (POPMUPOBAHUIO
YMEHHUS TOJb30BaThCsi aITOPUTMAMHU, a TaKXkKe MPHOOPETEHHI0 TPAKTHUYECKUX HAaBBIKOB,
HEO0OXOIMMBIX I IOBCEAHEBHOM KU3HU. Pa3BUTHE MOHATHS O YKC/Ie B OCHOBHOM IIKOJIE CBA3aHO C
pallMOHANBHBIMU M MPPALMOHAJIBHBIMM ~ YUCIaMH, (OpPMHUpPOBAaHHUEM  MpPEACTaBIEHUN O
NEHCTBUTENFHOM 4YHCIIE. 3aBEpIIEHUE OCBOCHHS YUCIOBOM JMHUM OTHECEHO K CTaplieMy 3BEHY
o011ero oopa3oBaHusl.

Cognepkanre JByX aireOpamveckux JHMHHUN — «AJreOpandeckue BBIPpOKCHHUS» H
«YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Y OOYYAIOIIMXCS MaTEMAaTHUECKOTO
ammapara, HeOOXOIUMOTO IS PEIICHHs 3a7ad MaTeMaTUKH, CMEXKHBIX MPEIMETOB U TPAKTHUKO-
OpUEHTHPOBAHHBIX 33Ja4. B OCHOBHOH IKoNe Yy4eOHBI MaTepual TPYHNIUPYETCs BOKPYT
palMoOHANBHBIX BBIpAXKEHUH. AnreOpa JIEeMOHCTPUPYET 3HAUYCHHE MaTEeMaTHUKH KakK s3bIKa IS
IOCTPOEHUSI MATEMATUYECKUX MOJENEH, ONHUCAHUs IPOLECCOB U SABJIEHUW peaspHOro mupa. B
3a1aun 00y4YeHUs anredpe BXOIAT TAKXKE HaTbHEHINee pa3BUTHE aJTOPUTMUYECKOTO MBIIUICHHUS,
HE0OXOMMOT0, B YAaCTHOCTH, JUIsl OCBOCHHsI Kypca HH(OpPMATUKH, W OBJIAJCHHE HAaBBIKAMU
JNeAYKTUBHBIX paccyxaenuil. [IpeoOpa3zoBanne CUMBOJBHBIX ()OPM BHOCHUT CBOHM crienu(PUIecKuit
BKJIaJ] B pa3BUTHE BOOOPAKEHUS, CIOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPYECTBY.



Conepxkanrie  (YHKIMOHAIBHO-Tpa@UUECKOW  JIMHWM  HAIEJICHO Ha  IOJIYYCHHE
IIKOJILHUKAMH 3HAHUH O (PYHKIMSIX KaK Ba)KHEHIIEH MaTeMaTW4ecKOW MOJENU ISl ONMHMCAHUS U
HCCIEOBaHUST PA3HOOOPA3HBIX TPOIECCOB U SBJICHUW B Mpupone u obmectBe. M3ydeHue sToro
MaTepuaga CIOCOOCTBYET pAa3BUTHIO Yy OOYYaIOIMUXCS YMEHHS HCIOJIb30BAaTh Pa3IMYHBIC
BBIPA3UTEIbHBIE CPEJCTBA s3bIKa MAaTEeMAaTHKU — CJIOBECHBIC, CHMBOJIMUECKHE, Tpaduieckue,
BHOCHUT BKJIaJ B (popMHpOBaHUE MPEICTABICHUNA O POJIU MAaTEMATHKU B PAa3BUTHH IMBWJIN3AIUUA U
KYJbTYpBI.

B coBpemenHoM nudpoBOM MHUpE BEPOATHOCTh M CTATUCTHUKA MHPUOOPETAIOT BCE OONBIIYIO
3HaYMMOCTb, KaK C TOYKM 3PEHHS NPAKTHUYECKUX TMPWIOKEHHUH, TaK M MX POJIM B 0Opa30BaHUH,
HE0OXOIMMOM KaXXJIOMy 4elloBeKy. Bozpacraer uucio mnpodeccuii, mpu OBIaJIEHUU KOTOPHIMH
TpebyeTcst Xxopomas 6a30Basi MOATOTOBKA B 00JIACTH BEPOATHOCTH U CTATUCTHKH, TaKasi OATOTOBKA
BaYKHA JIJIS IPOIOJKEHUST 00pa30oBaHUs U [Tl YCIEIIHOM MpoQeccuoHaNbHON Kapbephl.

Kaxxnplii yesnoBek MOCTOSHHO IPUHHUMAET PEILEHUs, HA OCHOBE UMEIOIIMXCSA Y HErO JAAHHBIX. A
JUis 0OOCHOBAaHHOTO MPHUHSATHSA pEIIEHUS B YCIOBHUSIX HEAOCTaTKa WM M30bITKa HH(pOpMauu
HE00XO0AMMO B TOM YHCIIE XOPOIIO c(hOpMUPOBAHHOE BEPOSITHOCTHOE M CTATHCTUYECKOE MBIIUICHHUE.

NMeHnHo mosTOMy OCTpO BCTala HEOOXOAMMOCTh chopMHpoOBaTh y  OOydaroumxcs
(GYHKIMOHATIBHYIO TPAMOTHOCTD, BKJIIOUYAIOIIYIO B c€0sl B KAUeCTBE HEOTHEMIIEMOM COCTaBIISIOIIECH
YMEHHE BOCIPHUHUMATh M KPUTHUECKH aHAJIM3UPOBATh HH(OpPMALMIO, TPEICTaBICHHYIO B
pa3nuyHBIX (QOpMax, TMOHUMATh BEPOSATHOCTHBIA XapaKkTe€p MHOTHUX pEAIbHBIX IPOLECCOB H
3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIUIaMA cOopa, aHauu3a W MPEICTABICHUS JaHHBIX M3 PAa3MYHBIX chep )KU3HH OOIIecTBa U
rocyiapctBa mpuoOIaer oOydalomuxcsi K OOIIeCTBEHHbIM HHTepecaM. l3ydyeHue OCHOB
KOMOWHATOPHUKH Pa3BHBAET HABBIKM OpTaHU3aIllMH Iepedopa M mojacyéra yucia BapHaHTOB, B TOM
quclie, B MPUKIAIHBIX 33/a4yaX. 3HaKOMCTBO C OCHOBaMH Teopuu TpadoB co3qaéT MaTeMaTUYECKUN
byHgamMeHT Uit GOPMHUPOBAHUS KOMIIETEHIMH B 001aCTH MHPOPMATUKU U IU(PPOBBIX TEXHOIOTHH.
[Tomumo »3TOrO, MHpU M3YYEHUU CTATUCTUKA UM BEPOSTHOCTU OO0OTralaioTcs MpeICTaBICHHUs,
YUaIIUXCsl O COBPEMEHHOM KapTHHE MHUpPA U METOJIaX €ro UCCIeI0BaHMs, (OPMHUPYETCS TOHUMaHHE
pOJIM CTAaTUCTUKHU KAaK MCTOYHHMKA COIUANBHO 3HAYMMON MHGOpPMAIMU M 3aKJIa/bIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILIIEHHUS.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

CornacHo ywyeOHOMY IUTaHy B 7—9 Kkjaccax wu3ydaercsi y4eOHBIM Kypc «AmnreOpay,
KOTOPBIM BKJIIOYAET CIEAYIOIIME OCHOBHBIE pa3feibl coiepkaHus: «Yucna M BBIYHCIECHUSNY,
«AnreOpanueckre BbIpaKeHUs», «YpaBHEHUS U HEpaBeHCTBay, «DyHKIUNY.

OO1mee 9nciio YacoB HM3y4YeHHUs yueOHOro Kypca «Anredpay, - 306 gacos: B 7 kimacce - 136
yacoB ( 4 yaca B He/les110), B 8 Kimacce - 102 yaca, (3 daca B Hefiento), B 9 kiacce - 102 gaca (3 gaca
B HEJIETIIO).

COIAEPXXAHUE YYEBHOI'O KYPCA (ITO T'OJAM OBYUYEHUNA)
7 KJIACC

NHTEI'PAIIUA KYPCA «AJI'EBPA» n KYPCA
«BEPOATHOCTB U CTATUCTHUKA»

Yucna u eviuucieHun
PanuonaneHBIC UKCa

JlpoOu OOBIKHOBEHHBIE M JAECATHYHBIEC, MEPEXO] OT OJHOW (OpPMBI 3amucu apodel K
npyroii. IloHATHe palMOHaNbHOIO YHUCIHA, 3alHUCh, CPaBHEHHE, YHOPSAOYMBAHUE DPALMOHAIBHBIX



yucen. ApudmeTudeckue ACHCTBUA C palMOHATBHBIMH 4YHcliaMd. PelmeHue 3amad w3 peaabHOM
MPAKTUKH Ha YacTH, HA APoOH.

CreneHb ¢ HaTypajJbHBIM IIOKa3aTeleM: OIpelesieHHe, NpeoOpa3oBaHUE BbIPA)KEHUI Ha
OCHOBE OIpEJeNIeHHs], 3alich OOJIBIIMX YHcel. [IpoueHTHl, 3amuch MPOLIEHTOB B BHIE ApoOU U
IpoOu B BHJIE MPOLIEHTOB. TpH OCHOBHBIE 331a4M Ha MPOLIEHTHI, pEIIEHUE 3a4a4 U3

peaNbHOM IPAKTUKHU.

ITpuMeHeHnEe NPU3HAKOB AEIMMOCTH, PA3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCEI.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi IPONOPLMOHATIBHOCTH.

Pewenue 3a0au anmukoppynyuonno2o cooepicanusl.

Pacuem npoyenmog na 6ankosckue 8K1aobl.

Ilocmpoenue duazpamm oniamel 3a 8bINOIHEHHYIO PAOOMY

3adauu na dsudicenue 00vbeKmos.

Anzeopauueckue evipasrcenus

IlepemMeHHBIE, YMCIOBOE 3HAYCHHE BBIPAXKEHHUS C NEPEMEHHOW. JlOMyCTHMBbIE 3HAYCHMS
nepeMeHHbIX. [IpeacraBienne 3aBUCMMOCTH MEX/ly BEJIMUMHAMU B BuJie (popmyiibl. Beruucienus no
¢dopmynam. [IpeoOpa3oBanue OyKBEHHBIX BBIPRXKEHUI, TOKIECTBEHHO PaBHBIE BHIPAXKEHUS, IPaBHIIA
peoOpa3oBaHusl CyMM U IPOU3BEICHUMN, MpPaBWJIa PACKPBITUS CKOOOK M MPHUBEACHMS IMOJ0OHBIX
CJIaraeMblIX.

CBolicTBa CTENIEHU C HATYPaAJIbHBIM I10Ka3aTelIeEM.

Opnowienbl 1 MHOrowieHsl. CreneHb MHoroujaeHa. CliokeHUE, BbIUMTaHUE, YMHOXKEHHUE
MHOro4weHOB. DOopMysbl COKpalIEHHOIO YMHOXCEHMs: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH.
®opmyJiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOrOWICHOB HA MHOYKUTEIIH.

Pewenue 3a0au anmuxoppynyuonnozo cooeporcanus.

Hcnonvzosanue OAHKOBCKUX YCY2 8 CeMbe.

Ypasnenus u nepasencmea

VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBUjia MPeoOpa3OBaHUs YpaBHEHUs, PABHOCUIbHOCTh
YpaBHEHUH.

JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YHCIO KOpPHEH JIMHEWHOrO ypaBHEHMS,
pelieHne JHMHEWHBIX ypaBHeHHH. (CoOCTaBlIeHHE YpaBHEHUH IO YCIOBUIO 3anadyu. Pemenue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneliHoe ypaBHEHHE C JIByMs INepeMeHHbIMU M ero rpaduk. Cucrema JIBYX JIMHEHHBIX
YpaBHEHUH C JABYMs I[EepeMEHHbIMU. PelieHue cucteM ypaBHEHUN CIOCOOOM IIOJICTAaHOBKHU.
[Ipumepsl pemieHns TEKCTOBBIX 3aa4 ¢ IOMOIIBbIO CHCTEM YPaBHEHUH.

Koopaunats! u rpaduku. @yHkiun

Koopaunara toukum Ha mnpsmol. UucnoBble NPOMEXYTKH. PaccrosHue Mexny AByMs
TOYKaMH KOOPAVNHATHOW MPSIMOM.

[TpsamoyronbHas cucrema koopauHat, ocu OX u Oy. AGcuucca M OopAMHaTa TOYKHU Ha
KOOpJAMHATHOM IockocTu. Ilpumepsl rpadukoB, 3amaHHbIX ¢opMyinamu. UYUtenue rpadukoB
peanbHbIX 3aBucuMocteil. [lonsatue ¢ynkuuu. I'padpuk ¢pynkuun. CpolictBa (yHkmid. JIuHeiHas
¢bynknus, e€ rpapuk. I'paduk pynkuun y = | x 1. I'paduueckoe perieHre TMHEWHBIX ypaBHEHUHN U
CUCTEM JIMHEHHBIX YPaBHCHUM.

3adauu na dsudicenue 00beKmos.

Pewenue 3a0au anmukoppynyuonnozo cooepocanus.

Ilocmpoenue epaguka cnpoca u npeonoHceHus.

TKaace ((BCpOﬂTHOCTL H CTATHCTUHKA»

[IpencraBienue AaHHBIX B BUJE TaONHUL, auarpamm, rpadukoB. 3anojJHEHHE TaOJull, YTeHUEe U
MOCTPOEHHE JMarpaMM (CTOJIOMKOBBIX (CTONOUYATHIX) M KPYroBbIX). UTeHHe rpauKoB peanbHbIX
npoueccoB. M3prneyenne uHpopManuy U3 AUarpaMM M TaOJUI, WCIIOJIb30BaHWE M MHTEpIpeTanus
JTAHHBIX.

OnucarenpHas CTaTUCTHKA: CpeaHee apudMeTnueckoe, MeauaHa, pa3Max, HauOoJbIlee |
HauMeEHbIIIee 3HaUYeHUsT Ha0opa YMCIOBBIX TaHHBIX. [I[puMepsl ciy4aiiHON N3MEHYMBOCTH.



CrnydaifHpId DKCIIEpUMEHT (OMBIT) W chydailHoe coObiTHe. BepostHocTte u uactrorta. Poib
MAJIOBEPOSITHBIX M TNPAKTHUYECKH JIOCTOBEPHBIX COOBITMH B THpupoie W B obmectBe. MoHeTa u
UTpalibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Cremenp BepmuHb. Yunciao pédep W CyMMapHasl CTENEHb BEPIIHH.
[IpencraBnenue o ceszHoctu rpada. Lenu u nuxiel. [ytu B rpadax. O6xox rpada (31aepoB myTh).
[TpencraBnenne 06 oprueHTHPOBaHHOM rpade. Pemenue 3agad ¢ momosio rpados.

Tocmpoenue OMGZDGMM onjiamsl 3d 6blNOJIHEHHYIO DG6OWIV

8 ki1ace

Yucna u eviuucnenun

KBagpatHelii kopeHb u3 uucna. IloHsTe 00 wuppanuoHaibHOM uHcie. JlecATU4HbIE
NpUOIMKEHUS UpPPAlMOHATBHBIX yHced. CBOHCTBa apu(PMETHYECKHUX KBAIpaTHBIX KOPHEH M MX
IIPUMEHEHHE K IPeoOpa30BaHUIO YUCIIOBBIX BHIPAXKEHUHN U BHIUNCIIEHUSAM. JleHCTBUTEIbHBIE YUCIIA.
Crenens ¢ 11enbpIM [T0Ka3aTesieM U e€ cBoiictBa. CTaHgapTHas 3aluch YHUCa.

Pewenue 3a0au na crooicnvie npoyenmot

Anzebpauueckue 6vlparcenus

KBazpaTHblil TpEXUIIEH; pa3I0KEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIIN.
Anrebpanueckast J1poOb. OCHOBHOE CBOMICTBO anredpamdeckoid apoOu. CroxeHue, BbIYUTAHUE,
YMHOXXEHUeE, JeJIeHne areOpandyeckux aApooeil. PanroHanbHble BbIpakeHHs U UX IpeoOpa3oBaHue.

Pewenue 3a0au anmukoppynyuoHHo20 co0epicaniis

lpogpunraxmuxa JJITT.

Pewenue 3a0au na cnodicnvie npoyenmoi

YpaBHEHMS U HEPABEHCTBA

KBanparHoe ypaBHeHue, ¢opMmyia KOpHEW KBaapaTHOro ypaBHeHMs. Teopema Buera.
Pemenue ypaBHeHuH, CBOJMIIMXCS K JIMHEHHBIM UM KBajgpaTHbIM. Ilpocreiimue apoGHO-
paloHaIbHbIE YPAaBHEHUS.

I'paduueckass nHTepnpeTanust ypaBHEHUH C JABYMsI NMEPEMEHHBIMH U CHUCTEM JIMHEHHBIX
YPAaBHEHUH € IBYMs IIE€pEMEHHBIMU. [Ipumepsl peleHnss CUCTEM HEIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 AJIreOpandecKuM CriocoOoM.

UucnoBble HepaBeHCTBA UM HMX CBOMcTBA. HepaBeHCTBO ¢ OQHOM INepeMeHHOR. PaBHOCHIBHOCTB
HepaBeHCTB. JIMHelHble HepaBeHCTBAa C OJHON mepeMeHHOH. CrcTeMbl JIMHEHHBIX HEPaBEHCTB C
OJIHOM IIEPEMEHHOI.

Pewenue 3a0au anmukoppynyuoHHo20 co0epicanuis

Ipogpunraxmuxa JJITT.

Pewenue 3a0au na memy « Qunancosoe nianuposanue cembuy

Pacuem npubwinu no doncocpouromy exnaoy.

Dyukyuu

[Tonsatue Qynxnuu. O61acTh onpeneseHUuss U MHOXKECTBO 3HaueHH (yHkuu. CrnocoOsl
3aanus QyHKIIAN.

I'padux ¢yHkuuu. Yrenue cBoiictB ¢yHkuuu no e€ rpacuky. Ilpumepsr rpaduxos
(GyHKIUH, OTpaXKaoUINX peaJbHbIe TPOLECCHI.

OyHKIMY, ONMCHIBAIOIIME MPSAMYIO U OOPaTHYIO MPONOPIHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduKH.

@Oynxuuy Y/~ x2, y=x3,y= x, y=1xl. Tpapuueckoe perenne ypaBHEHHIl U CHCTEM
YpaBHEHHUH.

9 kanacce

Yucna u evluucnenun

JlelicTBUTENIbHBIE YHCIIA

PanmonaneHble yucia, WppalMOHAbHBIE YMCIa, KOHEYHbIE U OECKOHEUHBIE NIECATUUYHbBIE
npoOu. MHOECTBO IeHCTBUTEIBHBIX YHCEIT; JeHCTBUTENbHBIC YNCIIa KaK OECKOHEUHbIE 1eCATHUHBIE
npobu. B3auMHO OJHO3HAUYHOE COOTBETCTBHE MEXKIYy MHOMXECTBOM JIEHCTBUTENIBHBIX YHCEN HU
KOOPAMHATHOU IIPSIMOM.




CpaBHEHHE NEUCTBUTEIBHBIX YHCEIT, apUPMETUICCKUEC NEHCTBUS C IEHCTBUTEIbHBIMU YHCIIAMH.
N3mepenusi, mpuOMMKEHUs, OLEHKH. Pa3Mepbl OOBEKTOB OKPYKAIOIIETO MHpA, IHTEIHLHOCTH
MIPOLIECCOB B OKpYyXkartoieM mupe. [IpubnmxénHoe 3HaueHHE BETUYHMHBI, TOYHOCTh MPUOIUKEHHUS.
Oxkpyrnenue yucen. [Ipukuaka u olleHKa pe3yJIbTaTOB BHIYUCICHHI.

Ypasnenus u nepasencmea

YpaBHEHHUsI C OJHOU IIEPEMEHHON

JIuneitnoe ypaBHeHue. Penienue ypaBHeHUH, CBOJAIIUXCS K TUHEUHBIM.
KBagparnoe ypaBHeHue. PemeHue ypaBHEHUM, CBOIAIIMXCS K KBagpaTHbIM. bukBanpatHoe
ypaBHeHue. [IpuMepbl pelieHusi ypaBHEHUM TpPETbel M 4YETBEPTOM CTENEHEH pa3fioKEHUEM Ha
MHOKUTEIH.

Pemmennie npoOHO-paliMoHaIbHBIX ypaBHEHUH. Perienrne TeKCTOBbIX 3a/1a4 alnredpandeckum
METOJIOM.

CucreMbl ypaBHEHHI

VYpaBHeHUEe ¢ IBYMsi NEpEeMEHHBIMH U ero rpaduk. PemieHue cucreM IBYX JHMHEWHBIX
YpaBHEHUU C JAByMs INEpeMEHHbIMHU. PelleHune cucreM IBYX YpaBHEHUW, OJHO M3 KOTOPBIX

JUHEWHOe, a Jpyroe — BTOpOM creneHu. ['paduueckas MHTEPIIPETAlUsl CUCTEMbl YpaBHEHHU C
IBYMs IIepeMEeHHbIMU. PerlieHne TeKCTOBbIX 3aau anredpandeckuM CriocoOOM.
HepasencrBa

YucioBbie HEPAaBEHCTBA U X CBOWCTBA.
Pemrenne nuHENHBIX HEPaBEHCTB C OJHOW IIEPEMEHHON. Pellenne cucreM JIMHEHHBIX HEPABEHCTB C
onHOU niepeMeHHO. KBanpaTHbie HepaBeHeTBa. [ padmueckas MHTEpIpETaNns HEPABEHCTB U CHCTEM
HEPaBEHCTB C JIBYMSI TIEPEMEHHBIMHU.

Haxooicoenue nanoea na 006agnenHyo cmoumocno.

Ipogunaxmuxa JIITT.

Pewenue 3a0au anmukoppynuuonnozo xapaxkmepa.

Dynkyuu

KBanpatuunas ¢yHkums, e€ rpaduk u cBoiictBa. [lapaboia, KOOpIMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'paduku GyHKIMIL:

y=kx, y=kx+b, y =\f y=x3,y =X, Y=|X| u ux cBoiicTpa.

Ipodunaxmuxa JJITT.

Pewenue 3a0au na pacuem mpancnopmuo2o Hanoeq.

Pewenue 3a0auy anmuxoppynyuonno2o xapakmepa.

Yucnoevie nocneoosameibHOCMU

Omnpenenenne U cocoObl 3aJaHKs YUCIOBBIX MOCTIEI0BATEIBHOCTEM
[TonsiTHe YKUCTOBO MOCIIEIOBATEILHOCTH. 3a/IaHUE TIOCIIEOBATEILHOCTH PEKYPPEHTHOM (HopMyIoit
1 ¢hopMyIoil N-ro uneHa. ApudmMeTndeckast U TeOMeTpUUYecKas IpOrpeccuu
Apudmernueckas u reomerpuueckas nporpeccur. dopmynsl N-ro uneHa apudMeTHdeckol Hu
reOMETPUYECKON IPOTrPECCUN, CYMMBI IIEPBBIX N YIEHOB.

N300paxeHne 4aeHOB apu(METHUYECKOW M TeOMETPUYECKOW MpOorpeccuid TOuYKaMHu Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHENHHBIN U 5KCIOHEHIIUAIbHBIA poCT. CII0AKHBIE POLEHTHI.

Ipodunaxmuxa JUITT.

Pewenue 3a0au na pacuem denozuma u kpeouma.

Pewenue 3a0auy anmuxoppynyuonno2o xapaxkmepa.

IJIAHUPYEMBIE NPEJMETHBIE PE3YJbTATHI OCBOEHHUS PABOYEM
IMPOT'PAMMBI KYPCA (IIO TOAAM OBYYEHUA)

OcBoenne yueOHOTO Kypca «AusreOpa» Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
JOJKHO 00€CTIeunBaTh JOCTHKEHHE CIASAYIONINX TPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 kaacce

Yucna u evluucnenusn

BoimonHsATe, couerass yCTHblE M HMUCbMEHHbIE NMPUEMBI, apupMETHUYECKHE ACUCTBUS C
paIoHaIbHBIMU YHCIIAMHU.



HaxonuTh 3HaYeHHs 4YMCIIOBBIX BBIPAXKEHUMN; NMPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U
npuéMbl  BBIYMCIICHHUS 3HAUYEHHUH JpOOHBIX BBIPAKEHHM, COAEP)KAIIMX OOBIKHOBEHHBIE U
JECATUYHBIC TPOOH.

[TepexoauTh OT OHOW (OPMBI 3aMUCH YHCEN K APYroil (mpeoOpa3oBhIBATh AECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B [JECATUYHYIO, B YaCTHOCTM B OECKOHEUYHYIO
JECSITHYHYIO IPOOB).

CpaBHUBATH U YNOPSAJOYNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh yucna.

BBINOIHATE NPUKUIKY U OLICHKY Pe3Yy/bTaTa BBIYMCICHNUN, OLICHKY 3HAYCHUM YHCIIOBBIX
BbIpaKCHUI. BBINIOIHATE AEMCTBUSI CO CTENIEHSMHU C HATYPAJbHBIMU [TOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKK JEIMMOCTH, PA3JIOKECHUE HA MHOKUTEIIN HATYPAJIbHBIX YHCEIL.

Pemath npakTHKO-OPUEHTUPOBAHHBIE 33JauM, CBSA3AHHBIE C OTHOIIEHUEM BEJIMYHUH,
IIPONIOPLIMOHAIBHOCTBIO BEJIMYMH, ITPOLEHTAMH; UHTEPIIPETUPOBATh PE3YJIbTaThl PEIICHUS 3aaad
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX O0BEKTOB.

Paccuumvisame npoyenmoi Ha 8k1a0bi.

Anzebpauueckue ¢vipasicenus

Hcnonb30BaTh anreOpanyecKkyrd TEPMUHOJOIMIO W CHMBOJIMKY, IPUMEHATh €€ B
mpolecce OCBOCHUs yueOHOro MaTepHuara.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPaKEHUH IPU 33aHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BoinonHsATe npeoOpa3oBaHus LEI0T0 BRIPAXKEHUSI B MHOTOWIEH MPUBEIEHUEM MOJOOHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOIOWIEHAa Ha MHOI'OYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMbI M KBaJipaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jaoKEHUE MHOIOWIEHOB Ha MHOXXMTEIU C IOMOIIBIO BBIHECEHUS 3a
CKOOKM OOILEro MHOXKHUTENS, IPYNIUPOBKU CllaraéMblX, NPUMEHEHUs (OPMYJ COKpAIEHHOTO
YMHOKEHUS.

[TpuMensaTh mnpeoOpazoBaHMs MHOTOWICHOB JJIs pELICHUs pa3jIMYHbIX 3aj1ad U3
MaTEMaTHKH, CMEXKHBIX IPEIMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonp30BaTh  CBOMCTBA  CTENEHEW €  HATypaJbHBIMM  IIOKa3aTeIsIMM UL
peoOpa3OBaHUs BRIPAKECHUH.

Hmemb npedcmasnenus 0 6AHKOBCKUX YCIY2AX 8 ceMbe.

Ypasnenus u nepasencmea

Pemarp ymHelHBIE YpaBHEHMS C OJHOM MEPEMEHHOW, MPUMEHSS NIPAaBUJIA MEPEX0NA OT
HUCXOJHOTO YpaBHEHMsSI K paBHOCUIBHOMY eMy. IIpoBepsaTb, sBIS€TCA JM YHCIO KOPHEM
YPaBHEHUH.

[TpumeHsTh rpaduueckre METOIbI IIPHU PEIICHUN JTUHEWHBIX YPAaBHEHUHN U UX CHCTEM.

[Tonbupars mpuMepbl map 4YHcesd, SBISIOIIMXCS PELICHHEM JIMHEHHOro ypaBHEHHS ¢
JBYMsI IEPEMEHHBIMHU.

CtpouTb B KOOpPAMHAaTHOM IUIOCKOCTH TIpadUK JHWHEHHOro YpaBHEHUS C JBYMs
MIEPEMEHHBIMU; MOJIb3YSICh TPapUKOM, IPUBOAUTH TPUMEPHI PEILICHUS YPAaBHEHUSI.

Pemarb cucteMbl ABYX JIMHEMHBIX ypaBHEHHMI C JABYMsl NEPEMEHHBIMHM, B TOM YHUCIIE
rpaduyecku.

CocraBnaATh M peniarh JIMHEHHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCIIOBUIO 3aJlaud, WHTEPIPETUPOBATH B COOTBETCTBHMM C KOHTEKCTOM 3aJayd IOJY4YEHHBII
pe3yJbTar.

Koopounamut u epagpuxu. @ynkyuu

N300pakaTb Ha KOOPAMHATHOW MPSAMOM TOYKHM, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, JIy4d, OTpPE3KH, HWHTEpBaJbl; 3allMChIBAaTh YHCJOBBIE MPOMEXYTKH Ha
anreOpandeckoM s3bIKe.

OtmedaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM MO 3a/laHHBIM KOOpJIWHATaM; CTPOUTH
rpaduku JIuHEHHbIX GyHKIUH. CTpouTh rpaduk GyHKIHM y = | X |.

OnuceiBaTh ¢ MOMOLIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTH MEX]Y BETUUMHAMU:
CKOPOCTb, BPEMs, PAacCTOSHUE; II€HA, KOJIMYECTBO, CTOMMOCTbH; IPOU3BOAMTEIBHOCTH, BpeEMS,
00BEM paboTHI.

Haxoaute 3HaueHune GyHKIMM MO 3HAYEHUIO €€ apryMeHTa.




[Torumate rpadudeckuii ciocod mpeacTaBieHUs U aHaau3a WH(pOpMaIuu; W3BJIEKaTh U
UHTEPIPETHPOBATH HHPOPMAIIHIO U3 TPaAdUKOB PeaTbHBIX MPOIIECCOB U 3aBUCUMOCTEH.
Yumame epaduku peanbHulx 3asucumocmeti. Ananuzupoeamv epauxu cnpoca u
NPeONIOHCEHU.
Traacce «BeposiTHOCTD M CTATHCTHKAY

Yurath MHGpOpMaLKIO, MPEACTaBICHHYIO B Ta0nMLax, Ha AUarpammax; HpeACTaBiIATh
JaHHbIE B BHJE TaONHWI, CTPOUTH JAUMArpamMMmbl (CTOJOMKOBBIE (CTONOYATBIE) M KpPYroBBIE) IO
MaccHUBaM 3Ha4YEHU.

OnuceiBaTh W HMHTEPIPETUPOBATH pEAJbHBIE YHCIOBBIC JAaHHbBIC, INPEACTAaBICHHBIC B
TabIuIaxX, Ha AUarpaMMax, rpadukax.

Hcmons30BaTh AJid  OlMMCaHusA HOAaHHBIX CTATUCTUYCCKHUEC XAPAKTCPUCTHUKU: CPCIAHCC
apI/I(bMeTI/ILIeCKOC, MCIMUaHa, HauOoIbIIee U HAUMEHbIIIEE 3HAa4UCHH:, pa3dMax.

Hwmetb mpencraBieHHEe O CIy4ailHOM M3MEHYMBOCTH Ha IpuMepax LeH, (pusnmyeckux
BEJIMYMH, aHTPOIIOMETPUUYECKUX JaHHBIX; UMETh NPEACTABIECHUE O CTATUCTHYECKON YCTOWYMBOCTH.

Cmpoumb OMCZZDGMMbZ onjiamsl 3d 6blNOJIHEHHYIO pa60my.

8 kiacc

Yucna u eviuucieHus

Hcnonb30BaTh HayajdbHbIC MPEACTABICHUS O MHOXKECTBE JNEUCTBUTENIBHBIX YHMCEN IS
CpaBHEHUS, OKPYIJICHHUS W BBIYUCICHHUH; HM300pakaTh ACHCTBUTEIbHBIC YHCIIa TOYKAMH Ha
KOOPJMHATHOU MPSIMOHA.

[TpuMeHsTh TOHATHE apU(PMETHUECKOTO KBAJIPATHOTO KOPHS; HAXOIUTh KBaJIPaTHHIC
KOPHH, UCIIOIb3Ys IPU HEOOXOAUMOCTH KalbKYISITOP; BBIIOIHATH MIPe00pa3oBaHus BBIPAXKEHUN,
coJiepKallnX KBaJpaTHbIE KOPHU, UCTIOJB3Ysl CBOMCTBA KOPHEH.

Hcrnonb30BaTh 3amucy OOJBIIMX M MaJbIX YHCEN C MOMOIIBIO JECATUYHBIX IpoOer u
crenecHei uncia 10.

Tonumamo, Kax paccuumuléamsb NPOYEHm Ha OAHKOBCKUE 8KIAObI.

Anzebpauueckue eviparxcenus

[IpuMeHATh TOHATHE CTENEHW C IIEJBIM ITOKa3aTelieM, BBITIOJHATH MPeoOpa3oBaHUs
BBIPKECHH, COJEPIKAIINX CTENIEHU C IIEJIBIM MTOKa3aTeJIeM.

BEHINOTHATE TOXIECTBEHHBIE MPEOOPA30BaHMs PALMOHAIBHBIX BBIPAXKEHHUI HA OCHOBE
MpaBUJI ICUCTBUM HAJ MHOTOWIEHAMH U alreOpanvdecKuMu IpO0sSMH.

PacknanpiBaTh KBaApaTHBIA TPEXUIEH HA MHOKUTEIH.

[Ipumensaty mpeoOpa3oBaHUsI BBIPAKECHHH [JIs1 pEIICHUS PpPa3IMYHBIX 3a7ad U3
MaTe€MAaTHUKH, CMEXHBIX MIPEIMETOB, U3 PEaJTbHON MPAKTUKH.

Ypasnuenus u nepasencmea

Pemiate nuHeliHbIe, KBaJIpaTHBIE YPAaBHEHUS U pallMOHAIbHBIC YPABHEHUS, CBOISIITNECS K
HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

IIpoBOINTH MPOCTENIINE UCCIEIOBAHUS YPABHEHNUN U CUCTEM YPABHEHUI, B TOM YHCIIE C
MpUMEHEHHEM rpauecKux mpeCcTaBlIeHnil (yCTaHaBINBATh, UMEET JIM YPaBHEHHE U CUCTEMa
ypaBHEHUN PEIICHUS, €CJIU UMEET, TO CKOJIBKO, U TIP.).

[lepexonuTh OT CIOBECHON (QOPMYIMPOBKH 3aladMl K e€ anredpanyeckoil Mojenu ¢
MOMOIIBIO  COCTABJICHUS YpaBHEHUS WM CUCTEMBbl ypaBHEHHWH, WHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3aJla4M MOJYyYCHHbIN PE3YINIbTAT.

[IpuMeHATh CBOWCTBA YHWCJIOBBIX HEPABEHCTB JUIsI CPAaBHEHHWS, OIEHKH; peIiaTh
TUHEIHBIE HEpaBeHCTBA C OJHOM TMEPEeMEHHOW W HX CHUCTeMbI; JaBaTh TrpaduuecKyro
WJUTFOCTPAITIO MHOYKECTBA PEIICHU HEPABEHCTBA, CUCTEMbl HEPaBEHCTB.

3name 0 punanCco8OM NIAHUPOBAHUU HA PAZHBIX HCUSHEHHBIX DMANAX.

Paccuumuieamv npubolib no 00120CpoYHOMY 8KAAOY.

Dyukyuu




[Tonumate ®  WCIONB30BaTh (OYHKIMOHAIBHBIE MOHATHS M SA3bIK  (TEPMHHBL,
CHUMBOJIMYECKHE OOO3HAYECHHA); OMPEACATh 3HaueHHEe (YHKLIMU IO 3HAYEHUIO apryMEHTa;
oTpeIesATh CBOMCTBA (DYHKITHH TI0 €€ TpaduKy.

Crpoutsb rpaduku 3IeMEHTapHbIX GYHKUIUH BHIA

K — . .
y=-.y= x2, \y=x3y= VX ,y =| X |; onKChIBaTh CBOWCTBA YUCIOBOH (HYHKIIUH

1o e€ rpaduky.

9 ki1acc

Yucna u eviuucnenun

CpaBHUBaTh U YIOPSAJ0YNBATH PALIMOHAIBHbBIE U HPPALIMOHAJIBHBIE YUCIIA.

BeinonsaTe apudMeTrueckue AeHCTBUS C pallMOHATIbHBIMU YUCIAMHU, COUYETask YCTHBIE U
IIMCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIUMCIIEHUS] C UPPALMOHAIBbHBIMU YU CIIAMHU.

HaxonuTs 3Ha4eHUs CTENEHEN C LEIbIMU NIOKA3aTENIAIMA U KOPHEW; BBIYMCIIATD 3HAYCHUS
YHUCJIOBBIX BBIPAKEHUN.

OKpyrisiTh [EHCTBUTENBHBIC YWCIA, BBIIOJIHATH IPUKHUIKY pPE3yJbTaTa BBIYMCICHUM,
OLIEHKY YHCJIOBBIX BBIPAKEHUH.

Ypasnenus u nepasencmea

Pemate nuHEHHBIE M KBaJpaTHbIE YpaBHEHMs, YpPAaBHEHUS, CBOJAIIMECS K HUM,
npocTeie ApoOHO-pallMOHAIbHbIE YPaBHEHHUS.

Pemats cucreMpl ABYX JIMHEWHBIX YpaBHEHUH C ABYMsI IEPEMEHHBIMU U CUCTEMBI ABYX
YPaBHEHUH, B KOTOPBIX OHO YPaBHEHUE HE SIBIIAETCS JIMHEUHBIM.

Pemate TekcToBble 3amauM  anreOpanyecKuM CHocoOOM C IOMOUIbIO COCTaBICHHS
YPaBHEHUS WM CUCTEMBI IBYX YPAaBHEHUH C JIBYMs [IEPEMEHHBIMHU.

IIpoBOANTH MPOCTEMNIINE UCCIIEIOBAHUS YPABHEHNUN U CUCTEM YPABHEHUI, B TOM YHCIIE C
IIpUMEHEHHEM IpadUuecKuX MpeICTaBlIeHUH (ycTaHaBINBaTh, UMEET JIM YpaBHEHHE WM CUCTEMA
YpaBHEHU pEILIeHUs, €CIIU UMEET, TO CKOJIBbKO, U TIp.).

Pemate nuHEWHbIE HEpaBEHCTBA, KBaJpaTHblE HEPABEHCTBA; HM300pa)kaTb peIICHUE
HEPAaBEHCTB Ha YMCIJIOBOW MPSIMOM, 3allMChIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemate cuctembl JIMHEHHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOUYAIOILIUE
KBaJ[paTHOE HEPABEHCTBO; U300paXxaTh PELIEHUE CUCTEMbI

HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3alIMCBhIBATh PEIIEHHE C IIOMOILbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUN PA3IMYHBIX 3a7ad.

Ymems naxooumse nanoe na 0006asnenHyo cmoumocnsp.

Dyukyuu

PacnioznaBath (yHKIIMU M3ydyeHHBIX BUIOB. [Ioka3bIBaTh CXeMaTHUYECKH PACIOIOKEHUE

N . k
Ha KOOPJIUHATHOM MJIOCKOCTH TpadukoB GpyHkmii Buga: Y = kx, y = kx + b,y =

Jy=ax+bx+cy=x3y=+x,y=|x|B3aBHCUMOCTH OT 3HaUCHHiI KO3PPUIHUEHTOB;
OIHCHIBATh CBOWCTBA (DYHKIUH.

Crpouth 1 n300paXkaTh CXeMaTHUECKU Ipa(UKH KBaJpaTUUHBIX

(GyHKIIMH, ONUCHIBATh CBOMCTBA KBAAPATUUHBIX PYHKLIUN MO UX TpaduKaM.

Pacno3HaBaTh KBaJgpaTHUHyl0 (QYHKIHIO 10 (¢opmyse, MNPUBOIUTH HPUMEPHI
KBaJPaTUYHBIX (GYHKIUH U3 peabHON KU3HU, (PU3UKH, TEOMETPHH.

3uamo ycnosusa pacuema mpanchopmHoz0 Hano2q.

Apupmemuueckan u ceomempuyeckan npozpeccuu

Pacrnio3HaBaTh apu(pMeTHUECKYIO0 U TEOMETPUUECKYIO IPOTPECCUH TPU PA3HBIX crocobax
3aJJaHHUs.

BbINONHATE BBIYUCIEHHS C UCIOJNb30BaHUEM (HOPMYJT N-TO WieHa apupMETHYECKOH U
Tr€OMETPUYECKON ITPOTrPECCU, CYMMBI IEPBBIX N YJICHOB.

N300pakaTh WieHbI MOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIMHATHON MIIOCKOCTH.

Pemrate 3amaum, cBsI3aHHBIE C YHCIOBBIMH TIOCIIEIOBATEIIEHOCTSMH, B TOM YUCIIE 3a/1a41
U3 peajbHOM KU3HU (C HCIIOIB30BAaHUEM KaIbKYISITOPA, HIU(POBBIX TEXHOIOTHUM).

Pewamy 3a0auu Ha cnodicuvie npoyenmol, 8 MoM YUCLEe 3a0a4u U3 PeaibHOU NPAKMUKY
(c ucnonv306anuem KanibKyasamopa)

Ionumams, umo makoe «0eno3um» u «Kpeoumy.




TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KoanyecTBO yacon JlonoJTHUTEIbHAS
Ne Koutpo uHpopmanus
wn HaumenoBanue pa3jaesioB JIBHBIE IIpakTn DJIeKTPOHHbIE (undposbie)
U TeM NMPOrpamMmbl Bcero YyecKue o0pa3oBaTejibHbIE PeCypPChl
padoThI
padoThI
Pewenue 3a0ay
AHMUKOPPYNYUOHHO20
COOEPIUCAHUSL.
Pacuem npouenmos na
Uucna W BBIYUCIICHUS. bubnmnoreka LIOK  bankosckue 6xk1adbi.
25 3 10
Panuyonanbubie yucia https://m.edsoo.ru/7f415b90 THocmpoenue ouazpamm
onamaoi 3a
8bINOJIHEHHYIO pabomy
3adauu _na _Odsuoicenue
00bekmos.
Pewenue 3a0ay
AHMUKOPPYNYUOHHO20
Anrebpanueckue 97 2 10 bubnmnoreka ILIOK  codeporcanus.
BBIPAXECHHS https://m.edso0.ru/7f415b90 Hcnonvsosanue
OamKo8CKUXx __ycaye 8
cemve
3adauu na _ Osuoicerue
00beKmos.
VpaBHeHIs H HepaBeHCTE 20 9 8 bubnmuroreka ILIOK  Pewenue 3a0ay
https://m.edsoo.ru/7f415b90 AHMUKOPPYRUUOHHO20
cooepaicanus.
Ilocmpoenue  epaguxa



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

cnpoca u npe()ﬂOOfcele.

3adauu  Ha OsuoiceHue

00beKmos.
Pewenue 3a0ay

4 Koopmunatet u rpaduku. 24 2 10 bubnmoreka HOK | awmukxoppynyuonno2o

DyHKIUH https://m.edsoo.ru/7f415b90 cooeparcanus.
Hocmpoenue  2pagpuxa
CNpoCca U NPeoONoAHCEHUSL.
bubmnoreka [HOK
5 I1 000 6 3
OBTOPCHHUE H ODODIICHHE https://m.edsoo.ru/7f415b90

«BeposSITHOCTH M CTATUCTUKA)

1 [IpencraBieHre qaHHBIX 7 4 https://resh.edu.ru/ Cmpoumbs ouazpammoi
«Yun.py». ONJIAMbL_3a BbINOJHEHHVIO
http://mathnet.spb.ru pabomy.

2 OmnucarenpHas CTaTHCTHKA 8 4 https://resh.edu.ru/

«YUYU.PY».
http://mathnet.spb.ru

3 CrnydvaiiHasi ©3MEHUYMBOCTh 6 3 https://resh.edu.ru/
«YYU.pY».
http://mathnet.spb.ru

4 Beenenwe B Teopuro rpados 4 2 https://resh.edu.ru/
«Y4u.py».
http://mathnet.spb.ru



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/

5 Beposithocts u wacrora | 4 0 2 https://resh.edu.ru/
CIIy9aifHOTO COOBITHS «Yuu.py».
http://mathnet.spb.ru
6 O0600111IeHHEe, KOHTPOJIb 5 1 2 https://resh.edu.ru/ 3a0avu  ma __ Osuoicerue
«YUU.PYY. 00beKmos.
http://mathnet.spb.ru
Oo0ee KOJINYECTBO JacoB mo | 136 13 58

porpaMme



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/

Hazpanue pas3aciioB U TEM IIpOrpaMMbl

KommyectBo gacos

BCECTO

Kontposbnsie
paboThl

IIpakTrueckue
paboThI

DIJIEKTPOHHBIE
(umdpoBrie)
oOpa3oBaTebHbIC

pecypcesl

JlononHuTebHAS
uHpopManus

1 [IpencraBnenue n1aHHBIX

1

4

https://resh.edu.ru/

«YUYU.py».
http://mathnet.spb.ru

CmDOMI’I’Zb Ouaepajwvzbl
onjiamsl 3a
6bINOJIHEHHYIO DG6OWIV.

2 OmnuncarenbHas CTaTUCTHKA

https://resh.edu.ru/

«YUYH.PY».
http://mathnet.spb.ru

3 Crny4daifHasi ”3MEHYHUBOCTh

https://resh.edu.ru/

«YUYU.py».
http://mathnet.spb.ru

4 Beenenue B Teopuro rpadoB

https://resh.edu.ru/

«YUYU.py».
http://mathnet.spb.ru

5 BeposTHOCTP M YacToTa CIy4ailHOTO
COOBITHUSA

https://resh.edu.ru/

«YUYU.py».
http://mathnet.spb.ru

6 O0600611eHre, KOHTPOJTb

https://resh.edu.ru/

«YYU.pY».
http://mathnet.spb.ru

3a0auu Ha OJsudiceHue
00beKmMoe.

OO111ee KOIMYECTBO YaCOB O IPOrpaMMe

34

17



https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=44
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
https://uchi.ru/
http://mathnet.spb.ru/




8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE JdonmoaHuTeabHasA
HanmeHnoBanme
Ne A316310 o (undposbie) uHpopmanusa
JIOB u TeM
/i pa3ja Beero Kourpoubnbie IIpakTHyeck 06pa30BATETBHBIE
NporpamMmel padoThI ue padboTsbl
pecypchl
Uucna ¥ BBIUKCICHHUS. 15 1 ; bubnuoreka [IOK  Pewenue 3aday _ Ha
KBaaparupie kopHU https://m.edsoo.ru/7f417af8 CIIOJICHBIE NPOUECHINbI
Yuciia W BBIYMCIICHUS. Bu6 LIOK
nOIMOTEeKA
Crenenp ¢ enpiM [ 1 3
B https://m.edsoo.ru/7f417af8
MOoKa3areieM
Pewenue 3a0ay
AnreOpaunyeckue
bubnuoteka LHOK  ammuxoppynyuonnozo
BBIPAYKEHUS. 5 1 2
K L https://m.edsoo.ru/7f417af8 = codeporcanusa
BaJIpaTHBIN TPEXUIICH
P P Hpodunaxmuxa JUITT.
Pewenue 3a0ay
AHMUKOPPYNYUOHHO20
cooeparcanusi
Ipodunaxmuxa JIUITT.
Anrebpanueckue
bubnuoreka I[IOK  Pewenue 3aday _ Ha
BBIPAKEHUS. 15 2 7
https://m.edsoo.ru/7f417af8 = memy «Qunancosoe
AnreGpanueckas qpoob
NIAHUPOBAHUE CeMbUY
Pacuem _npubwinu _no
00/120CPOYHOMY 8KNLADY.
YpaBHeHUs 151
bubnuoreka HOK
HEpaBEHCTBA. 15 1 7

KBanpaTHbsle ypaBHEeHUs

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

b

6 DABHCHIA C 1 13 bubnuoreka [HOK
HepaBeHCTuBa' HCTEMbL https://m.edsoo.ru/7f417af8
YpaBHCHHIA
b

7 DABHCHHA " 12 bubnuoreka [HOK
HEpABCHCTRa. https://m.edsoo.ru/7f417af8
HepasencrBa

3 Oynkiuu.  OCHOBHBIC 5 bubnuoTeka [HOK
TTOHSATHUS https://m.edsoo.ru/7f417af8

9 OYHKIHH. YucioBele 9 Bubnmoreka [HOK
byHKLIIN https://m.edsoo.ru/7f417af8

10 [ToBTOpEeHME noe bubmmoreka [IOK
00001meHune https://m.edsoo.ru/7f417af8

OBILEE KOJIMYECTBO 102

YACOB 110 [TPOTPAMME



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 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE JdonmosaHuTeabHas
Ne HaumeHoBaHue pa3aesioB U (undposbie) uHpopmanus
n/n TeM MPOrpaMMbl Bceero Kontpoabueie  Ipaxrmyeckue oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 Yucna u BBIUKMCIICHHUS. 9 1 4 bubnuoreka HOK
JleiCTBUTENBHBIE YKCIIA https://m.edso0.ru/7f419d08
Haxoorcoenue nanoca
Ha 000as81eHHYI0
y CMOUMOCHID.
9 YgZEE:EEﬁ 1 IzepaBeZI;I;a; 14 9 6 bubnmoreka LHOK  IIpogunakmuxa
. https://m.edsoo.ru/7f419d08 JUITT.
MepeMEHHOMN
Pewenue 3a0au
AHMUKOPPYNYUOHHO20
Xapakmepa.
3 YpaBHEHUsT U HEPABEHCTBA. 14 1 bubnuoteka HOK
Cucremsl ypaBHEHUN https://m.eds00.ru/7f419d08
4 YpaBHEHUsT ¥ HEPABEHCTBA. 16 5 bubnuoteka HOK
HepasenctBa https://m.eds00.ru/7f419d08
Ipodunaxmuxa
JUITT.
Pewenue 3adau na
bubnuoreka IHOK | pacuem
S Dynxuun 16 1 8 https://m.edsoo.ru/7f419d08 MPAHCROPMHO20
Hanoza.
Pewenue 3a0ay
AHMUKOPPYNYUOHHO20
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xXapakmepa.

Hpodunaxmuxa

JTT.

Pewenue 3a0ay  Ha

pacuem deno3uma_u

6 YucnoBsie 15 . bubnuoreka I[IOK  kpeduma.
OCJIEN0BATEILHOCTH https://m.edsoo.ru/7f419d08 Pewenue 3a0ay
AHMUKOPPYHRUUOHHO20
Xapaxmepa.
[ToBTOpenue,  oOoOIIEHME, bubnmoreka HOK
7 N 18 10
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/7f419d08
OBIIEE KOJMYECTBO YACOB
1 102 50

I10 ITPOIT'PAMME
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PaGouast mporpamma yuebHOTro Kypca «I'eomerpusi» B 7-9 kiaccax (1anee COOTBETCTBEHHO -
nporpamma yuebHoro kypca «I'eomerpusi», yaeOHbIN Kypc).

[TosicHuTENnBHASA 3aIUCKA.

I'eomeTpusi Kak OAWH M3 OCHOBHBIX Pa3[EiOB IIKOJBHOW MAaT€MAaTHKH, UMEIOIIUNA CBOEH
Lenbl0 00ecreynTh H3y4yeHHE CBOMCTB M pa3MepoB (GUIYp, HUX OTHOUIEHMH M B3aWMHOE
pacrnojoKeHUe, OMUpPAaeTCs Ha JIOTMUYECKY0, JO0Ka3aTeJbHYK JIMHHI. LleHHOCTh u3ydeHus
reOMETpPUM Ha YpOBHE OCHOBHOTrO 001Iero oOpa3oBaHUs 3aKIIOYAeTCsl B TOM, UYTO OOyJaroIuiics
YUUTCS TPOBOJUTH JOKA3aTENIbHBIE PACCYKIEHHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUYECHMS,
JIOKa3bIBaTh HMCTUHHBIE YTBEPKIEHHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, HPOBOIAUTH
paccyKIeHHs «OT MPOTHBHOTO», OTJIMYATh CBOWCTBA OT NPU3HAKOB, (popMynupoBaTh OOpaTHBIC
YTBEPKICHHUS.

[{enbto M3y4eHMsI TEOMETPUH SIBISIETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU pPELICHUN
KaKk MaTEeMaTUYECKHUX, TaK M MPAKTUYECKUX 3aJlay, BCTPEYAIOLIMXCA B pPEATBHOM IKU3HU.
OOyuarommiicss JOJDKEH HAy4YUThCS OINPENEIATh T'€OMETPHUECKYI0 (DUTypy, ONHMCHIBATH CIOBAaMHU
4epTé&X WIM PUCYHOK, HAWTH IUIOMIA[h 3€MEJIBHOIO y4acTkKa, paccuuTaTh HEOOXOIUMYIO JUJTMHY
OIITOBOJIOKOHHOTO Ka0elst Ui Tpedyemble pa3Mepsl rapaxa ais apromoouns. [lpu pemenun 3amayu
MIPAKTUYECKOr0 XapakTepa OOYyYaroIIUics YYUTCS CTPOUTh MaTeMaTUYECKHUE MOJAETH peallbHbIX
YKU3HEHHBIX CUTYallUii, IPOBOAUTH BHIYMCIECHUS U OLIEHUBATh I1OJYYEHHbIN pe3yibTar.

Baxno mnomu€pkuBaTh CBA3M TEOMETPUM C JPYTUMU Y4YEOHBIMH  IpEeAMETaMH,
MOTHBHUPOBATh UCIOJIb30BaTh ONPEAEICHUS T€OMETPUUECKUX (PUTYp U MOHATUHN, IEMOHCTPUPOBATH
MIPUMEHEHHE MMOTYYCHHBIX YMEHUHN B (DU3HUKE U TEXHHUKE. DTU CBSI3U HauOojee siPKO BUAHBI B TEMax
«BexTope», «TpUroHOMETpHYECKHE COOTHOMEHUM Y, «MeTton koopauHat» U «Teopema [Tudaropar.

VY4eOubiii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOLUIME OCHOBHBIC Pa3fesibl COJCPKAHUS:
«['eomerpuueckue GUrypsl u Ux cBOMCTBay», «M3MepeHne reoMeTpuueCcKux BEITUUYUHY, «JlekapToBbI
KOOpJIUHATHI Ha IIIOCKOCTHY, «BeKTopbl», «/IBrxkeHus miockocti», «I[IpeodpasoBanus mogoous».

OO0mee 9ncIIO 4acoB, PEKOMEHIOBAHHBIX JUIS M3Y4YEeHHUs1 y4eOHOro Kypca «l'eomerpusy, -
204 4gaca: B 7 kimacce - 68 yacoB (2 yaca B Heflen0), B 8 kinacce - 68 dacoB (2 yaca B Helenw), B 9
KJ1acce - 68 yacoB (2 4yaca B HEZIEIO).

Coaep:xanue o0yueHus B 7 Kjacce.

HavanpHbple moHsTHs reomerpuu. Touka, mpsMas, OTPE30K, Jiyd. Yros. Buasl yrios.
Beprukanbuble U cMexHble yribl. buccektpuca yrna. Jlomanasi, MHOroyronsHuk. [lapamiensHocTh
Y TIEPIEHANKYIISIPHOCTD MIPSMBIX.

Cummerpuunblie ¢purypsl. OCHOBHBIE CBOIMCTBAa 0ceBOl cummeTpuu. [Ipumepsl cummeTpun
B OKpYXaroIleM MHUpe.

OcHOBHBIE IOCTPOEHHUS € TOMOLIBIO HUPKYJISA U IMHEWKH. TpeyronpHuK. BeicoTa, Mennana,
OuCCeKTpuca, IX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKHU. HepaBeHCTBO TpeyroibHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojdbHUKa. llpu3Hakum paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKU MapaiielbHbIX NpsMbIX. CymMMa YIJIOB TpeyrojbHuka. BHemrnue
YIJIbI TPEYTOJIbHUKA.

[TpstmoyronbHbIN  TpeyroabHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJBHOTO TPEYTrOJbHUKA,
poBEeAEHHOW K  runoreHy3e. [Ipu3HakuM  paBeHCTBA  NPAMOYTOJBHBIX  TPEYTOJIBHHUKOB.
[IpssMmoyronbHBIN TpeyroJbHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O [UIMHE JIOMAHOM,
TeopeMa o OoJIbIIeM yriie U OoJbleil cTOpoHe TpeyrojdbHuKa. [leprnenaukynsp 1 HakJIoOHHas.

['eomeTpryeckoe MeCTO TO4YeK. buccekTpuca yriia M CEpeAMHHBIA MNEPHEHIUKYIAp K
OTpE3Ky KaKk FreOMETPHUYECKHE MeCTa TOUEK.

OkpyXHOCTb W Kpyr, XopAa M JAWAMETpP, HX CBOWCTBA. B3auMHOe pacnonoxeHue
OKpPYXHOCTH U mpsimoii. KacaTenbHas u cexymas K oKpy>XHOCTH. OKpy>KHOCTb, BIIMCAHHAs B YTOJI.
Bnucannas u onucaHHasi OKpY>KHOCTH TPEyTroJbHUKa.

Conep:xxanue o0yuyeHus B 8 kiacce.

UYerpipéxyronpHuku. llapamienorpamMm, ero npuszHaku M CBOMCTBA. YacTHble ciaydan
napajuieJIorpaMMoB  (MPSIMOYTOJIBHUK, POMO, KBajapaT), WX MPU3HAKA M CBOWCTBa. Tpamerus,
paBHOOOKas Tpamenus, €€ CBONCTBA U MpU3HaKh. [IpsiMOyToNbHAS Tpamemus.

Merton yaBoenust Menuansbl. LlenTpansHas cummerpusi. Teopema daneca m teopema o
IIPONOPLIMOHAIIBHBIX OTPE3KaX.



Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, K03pduiueHT noaodus. [IpusHaku mogo0usi TPEyrolbHUKOB.
[TpumeHeHne NoJ00HS IPU PELLICHUH IPAKTUYECKUX 3a/1a4.

CpoiicTBa 1uiomazneil reomerpudeckux Quryp. @opmynsl 1 IUIOMAAd TPEyrojbHHKA,
napasiesniorpaMma, pom6a u tpanenuu. OTHOIIEHHE IUI0Iaae Mo100HBIX GUryp.

Brruncnenue miomiaaeii TpeyroJibHUKOB B MHOTOYTOJIBHUKOB Ha KJIETYaTol Oymare.

Teopema [Tudaropa. [Ilpumenenue Teopemsl [Tudaropa npu pemenun

IIPAKTUYECKUX 3ajau.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrja IpsAMOYIOJbHOIO TpeyrojabHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuyeckue Gpynxuu yrios B 30°, 45° u 60°.

BrircanHble M LEHTpaJIBHBIE YIJIBI, YIOJ MEXAY KacaTeIIbHOM M XOPAOH. YTl MEXIy
XOpJaMU U CEKyIIMMH. BriMcaHHbIE M ONKMCAaHHBIE YETHIPEXYIOJbHUKU. B3auMHOE pacnosiokeHue
IBYX OKpyxHocTel. Kacanue okpyxkHocTei. O01iue kacaTeabHble K IBYM OKPYKHOCTSIM.

Conep:xanue o0yuyeHus B 9 kiacce.

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
@opMyIIbI IPUBEACHUS.

Pemenne TpeyronsHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. Pemenue
IIPAKTHUYECKUX 3a/1a4 C UCIIOJb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

ITpeoOpa3zoBanue noxodus. Ilogobue cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 NMPOU3BENECHUH OTPE3KOB XOPZ, TEOPEMBI O NMPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOMU.

BekTop, nnuHa (MOAyJib) BEKTOpa, COHANpPABICHHbIE BEKTOPbI, IPOTHUBOIMOIOKHO
HaIIPaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OlEpalvd Haj
BeKTOpaMH. PasnokeHue BeKTOpa IO JBYM HEKOJUIMHEapHbBIM BeKTOpaM. KoopaumHartel BekTOpa.
CkassipHO€E ITPOU3BEICHNE BEKTOPOB, IPUMEHEHUE JUUIS HAXO0XKJIEHUS JIJIUH U yTJIOB.

JlexapToBbl KOOpAMHATBI HA IUIOCKOCTH. YPaBHEHUS IIPAMOM M OKPYXKHOCTH B
KOOpJAMHATAaX, [IEpPECCUEHNE OKPY>KHOCTEN U MPSAMBIX. MeTox KOOpAUHAT U €r0 IPUMEHEHHE.

IIpaBuiibHBIE MHOTOYTOIBHUKHU. [[TMHA OKpYXKHOCTH. ['pagycHas v paauaHHas Mepa yria,
BBIUHCIICHHUE JUIMH OyT OKpy>kHOCTeH. Ilnomans kpyra, cekropa, cermeHTa.

JIBUKEHMsI MIJIOCKOCTU U BHYTPEHHUE CUMMETPUHU (QUryp (3J€MEHTAapHbIE IPEICTABICHHUS).
[TapannensHbiit iepenoc. [1oBopoT.

[IpeameTHbIC pe3ynbTaThl OCBOCHHUS IPOTPAMMBI YUeOHOTO Kypca «I eoMeTpusy.

IIpenmeTHbIe pe3yJIbTaThbl 0CBOCHHS MPOrPaMMBbI Y4e0HOI0 Kypca

K KOHIY 00yueHus B 7 KJiacce.

Pacnio3HaBaTh UM3yueHHbIE TE€OMETpHUYECKHE (UTYpBl, ONpEAETsATh MX B3aMMHOE
pacnosoxeHue, n300paxarb reoMeTpudeckie (Urypbl, BHIIOIHATh YEPTEKH MO YCIOBHIO 3aJladH.
W3mepsATh JIMHEHHBIE W YIJIOBBIE BEJINYMHBIL. PelaTe 3aj1auu Ha BBIUMCIIEHHME JJIMH OTPE3KOB U
BEJINYUH YIJIOB.

[TpoBoauTH rpyOyIO OLIEHKY JIMHEHHBIX U YITIOBBIX BEIMYUH MTPEIMETOB B PEAIbHOM KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyare pasmMepbl 3TUX OOBEKTOB 110 MOPSIIKY BETHUUNHBI.

Ctpouts 4epTekM K FeOMETPUYECKHUM 3a/1adaM.

[Tonb30BaThcs MNpHU3HAKaMU PABEHCTBA TPEYrOJIbHUKOB, MCIIONB30BaTh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJILHUKOB IPU PEIICHUH 3a/1a4.

IIpoBONTE JTIOTHYECKUE PACCYKICHHS C UCIIOJIB30BAHNEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcsd NpHU3HAKAMH PABEHCTBA IPSAMOYIOJBHBIX TPEYTOJbHUKOB, CBOHCTBOM
MeJMaHbl, TPOBEAEHHON K TUIOTEHY3€ MPSMOYrOJbHOTO TPEYrojbHUKA, B  PELICHUH
reOMETPUUECKUX 3a7au.

OnpenensaTh MapayieIbHOCTh HPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cexymas. OnpenensaTb NapauieNbHOCTh NPSIMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYTroil MPsIMOM.

Pemrate 3agaun Ha Ki1eT4aToil Gymare.

[IpoBOAMTHL BBIUMCICHHS W HAXOJWUTh YHCIOBbIE W OYKBEHHbIE 3HAY€HHUS YIJIOB B
TFEOMETPUUYECKUX 3a/auax C HMCIOJIb30BAaHMEM CYMMBI YIJIOB TPEYTOJbHUKOB U MHOIOYTOJIBHUKOB,
CBOMCTB YIJIOB, 00pa30BaHHBIX MpPH MEPECEUCHUU JIBYX MapajlieNbHbIX MPSAMBIX cekymiei. Pemarts
IIPAKTUYECKHE 3a/1a4l Ha HAXO0XIECHUE YTJIOB.

Brnazners noHsTHEM reOMETPUUYECKOTO MECTa TOUEK. YMETh ONpEeNaTh OMCCEKTPUCY yria
U CEpEIUHHBIN NEPIIEHIUKYIISAP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOYEK.



@opMynMpOBATH ONPENEICHUsSI OKPY/KHOCTH M Kpyra, XOpAbl M JUaMeTpa OKpPYKHOCTH,
MOJIb30BAThCSl UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA ITPU PELIEHUH 3aa4.

BrageTe NMOHATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€
ueHtp. Iloap3oBarecs (hakTamMu O TOM, YTO OMCCEKTPHUCHI YITIOB TPEYTOJIbHUKA IMEPEeCceKaroTcsl B
OJIHOM TOYKE, U O TOM, YTO CEPEAUHHBIE EPIICHAUKYIISPBI K CTOPOHAM TPEYrOJIbHUKA IEPECEKAIOTCS
B OJJHOM TOYKE.

Brmagete moHATHEM — KacaTelbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOU O
NIEPIEHIUKYISIPHOCTH KAacaTeJIbHOM U PaJinyca, IIPOBEAEHHOIO K TOYKE KaCaHUsl.

[lonb3oBaTbcs  MPOCTEHIIMMU  T'€OMETPUYECKMMU  HEpPABEHCTBAMH, IIOHMMaThb MX
IIPAKTUYECKUI CMBICIL.

[IpoBOIUTH OCHOBHBIE F€OMETPUUECKUE TTOCTPOEHUS C IOMOILBIO LIUPKYJIS U TUHEHKH.

IIpenmeTHble pe3ybTaTbl OCBOCHHSI IPOrPaMMBbl Y4eOHOI0 Kypca K KOHIY 00y4eHust
B 8 Ki1acce.

PacriozHaBaTh OCHOBHBIE BHUJABl YETHIPEXYIOJBHUKOB, UX 3JEMEHTHI, I0Jb30BaTbCS MX
CBOMCTBaMH IIpU PEIICHUH F'€OMETPUUECKHUX 3aau.

[TpuMeHsTh CBOWMCTBA TOYKM II€PECEUEHMs] MEAMAH TPEYrojbHUKAa (LIEHTpa Macc) B
peuieHuu 3aiay.

Bnagers noHsiTueM cpeqHEl JMHUM TPEyroJibHMKAa W TpaneluH, IPUMEHSATh UX CBOWCTBA
IIpU  pElIeHUH TreoMeTpuueckux 3agad. llomp3oBarbesi Teopemon aneca M TeopeMod O
[IPOINOPLIMOHANIBHBIX OTPE3KAX, IPUMEHATh UX IS PELIEHUS IPAKTUUECKUX 3a1a4.

[TpuMeHsTh NpU3HAKU MTOI00US TPEYTOIHHUKOB B PEIICHHH T€OMETPUYECKUX 33/1a4.

[Tonw3oBatbest Teopemoit [Indaropa st penieHns reoOMeTpHIECKUX U MPAKTUIECKHUX 3a/1a4.
CtpouTh MaTEMaTUYECKYIO MOJIENb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSTEIbHO MPOBOAUTH YEPTEK U
HaXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Brnagete NOHATUSIMH CHHYCA, KOCMHYCAa M TaHICEHCA OCTPOro YIJIa MPsSMOYTOJIbHOTO
TpeyrojabHuKa. [101630BaThCS 3TUMU MOHIATUSIMU JUISI PEIIEHUS TPAKTUUYECKUX 3a/1au.

Bbruncnsate  (pasnuyHbBIMM - cioco0aMu) — IUIOMIAAh  TPEYTOJIbHMKA M IUIOIIAIU
MHOTOYTI'OJIbHBIX (QUIyp (MOJIb3YysACh, TJ€ HEOOXOIUMO, KaJIbKyIaTopoM). IIpuMeHaTy nomyyeHHbIe
YMEHUS B IPAKTUYECKUX 3a7a4ax.

Brnagerb MNOHATUSMU BIHCAHHOTO M LEHTPAJIBHOIO YIJIa, HCIOJB30BaTh TEOPEMBI O
BIIMCAHHBIX YIIax, yriax Mexay XopJamH (CEeKYIIMMU) U yrie MeXAy KacaTeJbHON U XOpAOH Hpu
pEeLICHUU TEOMETPUYECKUX 3a1ad.

Bnaners NMOHATHEM ONUCAHHOTO YETHIPEXYTOJIBHHMKA, NPUMEHATh CBOMCTBA ONUCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHUH 3a]1a4.

[TpuMeHATh TOMy4YEHHBIE 3HAHMSI Ha NMPAKTHKE - CTPOUTH MATEMaTHYECKUE MOJIEIH IS
3a/1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIUMCIIEHMS C IMPUMEHEHUEM Mo100us U
TPUTOHOMETPHH (TIONIB3YSACH, I/1€ HEOOX0UMO, KAIbKYISATOPOM).

IIpenmeTHble pe3ybTaTbl 0CBOEHHUSI IPOrPaMMbl y4eOHOr0 Kypca K KOHIY 00y4eHHs
B 9 kiacce.

3HaTh TPUTOHOMETpHUUYECKHE (PYHKIIUU OCTPBIX YTJIOB, HAXOIUTh C UX MOMOIIBIO Pa3INYHbIE
JJIEMEHTHl  MPSIMOYTOJIBHOTO TPEYroJIbHUKA («PEIIEHUE MPSMOYTOJBHBIX TPEYTrOJBHUKOBY).
HaxoauTs (¢ HOMOIIbIO KaNbKYISTOpA) JIMHBI M YTJIbI JUIsl HETAOJINYHBIX 3HAUEHUH.

[Tonp3oBaTbess popMysiaMu MPHUBENEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM TOXKIECTBOM
JUISL HAXOXKIEHUSI COOTHOILIEHUH MEX]ly TPUTOHOMETPUUYECKUMH BETUYUHAMMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHUHYCOB JII HAaXOXACHHS Pa3IMYHBIX JJIEMEHTOB
TPEeYrojbHUKA («pelIeHne TPEyroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Brnaners monatusMu mpeoOpa3oBaHus Mojo0us, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp3oBaThCcsi CBOMCTBAMHU MOJO0OMS MPOU3BOJIBHBIX (UTYp, YMETh BBIYMCIATH JUIMHBI U
HaXOJUTh YIJbl Y MoaoOHbIX ¢uryp. IlpuMeHsTs cBoiicTBa mogoOus B NMpaKkTHUYECKUX 3ajayax.
YMeTh NpUBOAUTH MIPUMEPHI TOA0OHBIX (PUTYp B OKPYKAIOIIEM MHUDE.

Ilonb30BaTbesd TEOpEMaMU O IPOU3BEAECHUU OTPE3KOB XOpA, O NPOU3BEICHUU OTPE3KOB
CEKYIIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpaMH, MOHMMAaThb HUX TIEOMETPUYECKMA M (U3MYECKUH CMBICT,
NPUMEHITh UX B PEIIEHWH TeOMETPUYEeCKHX M (Gu3nyecKux 3anad. [IpuMeHsATh cKalsipHOE
IIPOU3BE/ICHNE BEKTOPOB AJIs1 HAXO0XIECHUS JUIMH U YTJIOB.

[Tonb30BaTbcs METOAOM KOOPJIMHAT Ha IUIOCKOCTH, NPUMEHATh €ro B pPELIEHUU
TrE€OMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.



Bnaners NOHATHAMM IPAaBUIBHOTO MHOTOYIOJIBHUKA, IJIMHBI OKPYKHOCTH, JJIUHBI AYTH
OKPYKHOCTH U paJuaHHOW MEPBI yIJla, YMETh BBIYUCIIATH IJIOMIAAb Kpyra U ero dyacrei. [IpumMeHars
IIOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Haxomute ocu (MM IEHTPHI) CUMMETPUH (GUTYp, NMPUMEHATH JBM)KEHHUS IUIOCKOCTH B
MPOCTEHINNX CIydasx.

[IpuMeHSTh TMOMyYeHHBIC 3HAHUS Ha TPAKTUKE - CTPOUTh MAaTEeMAaTUUYECKHE MOJEIH JUIS
3a7a4 peajbHOM JKU3HH U MPOBOJUTH COOTBETCTBYIOIIME BBHIYMCICHHS C MPUMEHEHHEM ITOJ00US U
TPUTOHOMETPUYECKHUX (PYHKIUH (ITOIB3YSICh, TJ€ HEOOXOUMO, KAJIbKYISTOPOM).



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pasiesioB u (undposbie) JdonmosaHuTebHasA
Ne i/ Kontposbnbie IlpakTnueckue
TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE uHpopmanus
padoThI padoTshI pecypesi
[Ipocreiimue
1 reoMerpuueckue (Urypel u 14 1 5 bubnuorexa HOK
ux cBoiictBa. HM3mepenue https://m.edsoo.ru/7f415e2e
TCOMETPHYCCKHUX BEITMYNH
bubnuorexa HOK
2 Tpeyrobukir 22 1 ° https://m.edsoo.ru/7f415e2e
3 [TapamnensHbIe MpsIMEBIE, 14 5 5 bubnuoreka HOK
CyMMa yIJIOB TPEYrOJbHUKa https://m.edsoo.ru/7f415e2e
4 OKpy>XKHOCTb u KpYr. 4, 1 5 bubnmnoreka HOK
I'eomeTpuyeckue MoCTpOECHUs https://m.edsoo.ru/7f415e2e
5 [ToBTOpenue, 00001IcHHE 4 0 1 bubnuoreka HOK
3HAHUHU https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 5 29

I[TPOTPAMME
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3nesioB U (undposbie) JdonmoaHuTebHasA
KonTpoabubie IIpakTuueckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE uHpopmanus
padoThI padoTshI
pecypcbl
N bubnuorexa HOK
6
L HervipExyrombHitich 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPIMOHANBHBIX OTpe3Kax, 15 1 brbmmorexa HOK
pomoptt P ’ https://m.edsoo.ru/7f417e18
110/100HbBIE TPEYTOJIbHUKH
IInomane. Haxoxnenue
iomaae TPEyroJbHUKOB U bubnmnoreka HOK
3 14 1 6
MHOI'OYTOJIbHBIX ¢buryp. https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHbBIX puryp
4 Teopema IIudaropa n Hauana 10 1 4 bubnmnoreka HOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKPY>KHOCTH.
Brnucannbie u  omucaHHbIE
5 YETBHIPEXYTOJIbHUKU 13 1 6 bubmorera HOK
pexyr ' https://m.edsoo.ru/7f417e18
KacarenbHble K OKPYXHOCTH.
Kacanne okpyxHOCcTEN
[ToBTOpEHME, 0000menne bubmmoreka HOK
6 - 4 1 2
3HaHUHN https://m.edsoo.ru/7f417e18
BIIEE KOJIMYECTBO YACOB II
OBl O CTBO CO O 68 5 30

[TPOT'PAMME



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 KJIACC

KosnyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHHe pa3aeoB U TeM (mudpoBsbie) JlonotHUTEILHAS
Ne n/n Kourpoububle IIpakTuyeckue
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE unpopmanus
padoThI padoThI
pecypcsl
1 Tpuronomerpus. Teopembl KOCHUHYCOB U 16 1 s bubnuoreka I[HOK
CUHYCOB. Pelnienne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue momoous. Merpudeckue 10 1 3 bubnuoTeka [HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnuoreka [HOK
4
3 Bexropet 12 L https://m.edsoo.ru/7f41al2c
bubnuoTeka HOK
3
4 JlexapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 httos://m.edsoo.ru/7f41a12¢
[IpaBuiibHBIE MHOTOYTOJbHUKU. J[nuHa
5 OKPYXXKHOCTH W  IJom@aab  Kpyra. 8 0 4 bubmotera HOK
by B e pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue minomaaei
bubnuoreka HOK
6 6 0 3
JlBIKeHHs IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHwUe, o0o01enue, 7 1 3 bubmmoreka L[IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME = 68 5 25



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

PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA». 7-9 KJIACCbI
[EJIN U3YUEHMA YUEBHOI'O KYPCA

B coBpemeHHOM IU(PPOBOM MHpE BEPOSTHOCTh M CTATHCTUKA MPHOOPETAIOT BCE OONBIIYI0 3HAYMMOCTb,
KaK C TOYKHU 3pEHMs NPAKTUYECKUX MPUIIOKEHUH, TaK U MX POJU B 00pa3oBaHUM, HEOOXOAMMOM KaxIOMYy
yenoBeKy. Bospacraer umcio mnpodeccuif, mpu OBIAACHUU KOTOPBIMH TpeOyeTcst Xoporas 0a3zoBast
HOJrOTOBKA B 00J1aCTH BEPOSITHOCTU U CTATUCTUKH, TaKas MOATOTOBKA Ba)KHA JJIsl IPOJOJKEHHUS 00pa30BaHUs
U JUTSL YCTICHTHOM MPpo(ecCHOHAIbHOM Kaphephl.

Kaxnpiii 4yenoBek MOCTOSIHHO NMPUHHUMAET PEIIEHUs, Ha OCHOBE HMMEIOMIMXCS y HEro JaHHBbIX. A Uit
000CHOBAHHOTO MPUHATHUS PEUICHHS B YCIOBUSAX HEIOCTATKA WM U30bITKAa HHPOPMAIIMH HEOOXOIUMO B TOM
YHCIIe XOPOUIO COPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTHUECKOE MBIIIJICHHE.

NMeHnHO MOATOMY OCTPO BCTajga HEOOXOAMMOCTH cOopMHpOBaTH y oOOydarommxcs (QYHKIHOHAILHYIO
IPaMOTHOCTh, BKJIFOYAIONIYI0 B ceOs B KaueCTBE HEOTHEMIIEMOW COCTABIISIFOIICH yMEHHE BOCIPUHUMATH U
KPUTUYECKH aHAJIM3UpPOBAaTh HMHMOPMAIMIO, TMPEACTABICHHYI0 B pa3NUYHBIX (opMmMax, MOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTHX pEalibHBIX MPOIECCOB M 3aBUCHUMOCTEW, MPOU3BOAMTH IPOCTEHIINE
BCPOATHOCTHBIC paC‘IéTI)I. 3HAKOMCTBO C OCHOBHEIMU IIpUHIUIIaMHA c60pa, aHaJIM3a U MPCACTABIICHUSA OaHHBIX
U3 Pa3IUYHBIX cdep JKU3HU OOIIeCTBa W TOCYAapCcTBa NpUOOIIaeT OOyYaroIIuXcs K OOIIECTBEHHBIM
uHTepecaM. M3yueHne 0CHOB KOMOMHATOPUKHU Pa3BUBACT HABBIKH OpTaHHM3AIMK Iepedopa U mojcuéra yucia
BapHAaHTOB, B TOM 4YHCIIe, B NPUKIATHBIX 3aJauyax. 3HAKOMCTBO C OCHOBaMHU TeOpuUH TpadoB CO3MAET
MaTeMaTHUecKuil (GyHAaMeHT aias (OPMHPOBAHUS KOMIIETEHIMH B 00siacT MH(DOpPMATHKH W HHU(POBBIX
texHosioruii. [ToMHUMO 3TOrO, MPH M3YyYCHUH CTATUCTHKU M BEPOSITHOCTH OOOTaIlaloTCs MpPEICTaBICHUS,
yYaIlIUXCs O COBPEMEHHOM KapTUHE MHUpPAa M METOJIaXx €ro HCCleN0oBaHusA, (POpMUPYETCs MOHUMAaHUE POJIU
CTaTUCTHKHM KaK MCTOYHUKA COIHMAILHO 3HAYMMON MH(OPMAIMK U 3aKJIAJIBIBAIOTCS OCHOBBI BEPOSTHOCTHOTO
MBIIJICHU .

B coorBeTcTBUUN C JaHHBIMH LEJIAMU B CTPYKTYpPC IIPOrpaMMbI yqe6Hor0 Kypca ((BepOSITHOCTB n
CTAaTUCTHUKA» OCHOBHOM IITKOJIBI BBIJACJICHEBI CIICAYIOIINE COACPIKATCIIbHO-MECTOANYCCKUC IMHUN

«IIpencrapnenre JaHHBIX, U ONMKCATENIbHAS CTATUCTHKA»; «BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKN Y,
«BBenenue B Teoputo rpadosy.

Copnepxanne nuHuM «lIpencraBneHne naHHBIX, W ONMCATENbHAs] CTATUCTHUKA» CIYKUT OCHOBOM JUIS
(dopMupOBaHUS HaBBIKOB pabOThl € uWH(pOpManued: OT UTEeHUS U UHTEepIpeTalud HHPOpMaIuH,
NpeCTaBICHHON B TabiauIax, Ha AuarpamMmax u rpadukax 10 cOopa, IpeiCTaBiICHUs U aHaIM3a JaHHBIX C
UCIIOJIb30BAaHUEM CTaTHUCTUYECKUX XapaKTEepUCTUK CpeJHUX U pacceuBaHus. PabGortas ¢ JaHHbBIMY,
oOyyaroliyecsi ydarcs CUMTBIBAaTh W HWHTEPHPETHPOBATh JaHHbIC, BBIIBUTAaTh, AapryMEHTHpPOBAaTh U
KPUTHKOBaTh NPOCTEHIINE TUIOTE3bl, Pa3MBILUIATH HaJX (akTOpamMH, BBI3BIBAIOIIMMU HM3MEHYHMBOCTb, U
OLICHMBATh UX BIIMSHHE HA PACCMAaTPUBAEMBbIE BEIMYMHBI U MIPOLIECCHI.

NHTYynTHBHOE MNpEICTaBIE€HHE O CIy4alHOM W3MEHYMBOCTH, HCCIEAOBAHUE 3aKOHOMEPHOCTEH U
TEHJECHLUUN CTAHOBUTCS MOTHBUPYIOILIEH OCHOBOW IJI M3Y4YEHUs TEOPUHU BEPOSATHOCTEH. boisblloe 3HaueHHe
3A€Ch UMCIOT NPAKTUYCCKHUEC 3a/laHN, B HACTHOCTH OIIBITHI C KITACCUYCCKNMH BEPOATHOCTHBIMH MOJCIAMU.

[TonsiTHE BEpOATHOCTH BBOJIUTCS Kak Mepa MpaBromnogoOus ciaydaiiHoro coObitus. [Ipn m3ydenun kypca
oOyyarolmiyecsi 3HAKOMATCA C MPOCTEHIIMMM METOJJaMH BBIYMCICHHMS BEpPOSTHOCTEH B  CIy4alHBIX
JKCHEPUMEHTaX C PpPaBHOBO3MOXKHBIMH  DJIEMEHTAPHBIMHU  HMCXOJAMH, BEPOATHOCTHBIMH  3aKOHAMH,
MO3BOJISIOIIMMHU CTaBUTh M peliaTh Oojiee CIOXKHBIE 3a7aud. B Kypc BXOJIAT HayalbHbIE MPEICTABICHUS O
CIIy4alHBIX BEJINYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Taxxe B paMKax 3TOro Kypca OCYHICCTBIIACTCA 3HAKOMCTBO 06yqalom14xca C MHOXXECTBaAaMHU U OCHOBHBIMHU
onepanvsiMMU Haad MHOXECTBAMHU, PACCMATPUBAIOTCA MNMPHUMEPHI NPUMCHCHHA IJId PCHICHUA 3adad, a TaKXKCE
HCIIOJIb30BAHUA B APYTUX MATCMATUYCCKUX KYpCax U y‘IC6HLIX nmpeameTax.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIJIAHE

B 7—9 knaccax wusyuaercs Kypc «BeposSTHOCTb M CTaTHUCTHKa», B KOTOPBIA BXOJST pa3/eibl:
«[IpencraBnenre AaHHBIX, U OINHKCATEIbHAS CTATUCTHKA»; «BeposSTHOCTBY; «DNeMEHTh KOMOWHATOPHUKNY;
«BBegnenue B Teoputo rpadoBy.



Ha n3yuenne maHHOTO Kypca OTBOAMT | yueOHBIN Yac B HEIEIO B TEUCHHE KaXKI0T0 T0/1a 00ydeHHs, BCETO
102 yyeOHBIX yaca.

COHAEPXXAHUE YUYEBHOI'O KYPCA (ITO TOAAM OBYUEHUA)
Txaacce

[IpencraBienue qaHHBIX B BUIE TaOJIMII, [uarpamMmm, rpagukoB. 3aroHeHne TabIull, YTeHHE U IOCTPOSHUE
quarpamm (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYroBbIX). UTeHHe TpadMKoOB pealbHBIX MpoieccoB. M3BieueHue
uH(pOpMallUU U3 AUarpaMM U TabIuI, UCIIOIb30BAHUE U UHTEPIIPETALIUS JAHHbBIX.

OmnucarenpHas CTaTUCTUKA: cpelHee apu(MeTHYecKoe, MeIMaHa, pa3Max, HauOosbllee M HauMEHbIIee
3Ha4YeHHs Habopa YMCIIOBBIX JaHHBIX. [[puMepsl cirydaitHOH N3MEHUYHNBOCTH.

CrnyuyaliHbIl SKCIIEPUMEHT (OTIBIT) U CIy4aitHoe coObITHe. BeposiTHOCTh U yacToTa. Pollb MaoBEepOSITHBIX U
MPAKTUYECKH OCTOBEPHBIX COOBITHII B mMpupojae W B obOmiecTBe. MoHeTa W UrpaibHas KOCTb B TEOPUU
BEPOSITHOCTEH.

I'pad, Bepiinna, pedpo. Crenensb BepimHbl. Huciao pédep u cyMMapHast CTelieHb BepiiuH. [IpencraBienue
o cBsisHOCTH Tpada. Llenu m nukiel. [lytn B rpadax. O6xon rpada (siepo myth). [IpencraBienne o6
OpHEHTHPOBaHHOM rpade. PerreHue 3a1a4 ¢ MOMOIIBIO TpadoB.

HOCI’I’ZDO@HH@ duaepaMM onjiamasl 3d 8bINOJIHEHHYIO DCl607’I’ZV

8xiace

[IpencraBnenne naHHBIX B BUAE TaONWI, auarpamm, rpadukoB. MHOXKECTBO, 3JEMEHT MHOXECTBa,
noaMHoxkectBo.  Omepauuu Hajg MHOXeCTBaMHU: OObEIMHEHHE, IepeceueHue, aomnoiaHeHue. CBolcTBa
omepanui HaJl MHOXECTBAMM: IIE€PEMECTUTEIBHOE, COYETATEIbHOE, PACHPEIEIUTEIbHOE, BKIIOYCHUS.
Hcnonb3oBanue rpauueckoro MpeAcTaBICHUsI MHOKECTB JJIS OMMCAHUS pPeajbHBIX MPOLIECCOB M SIBJICHUH,
IIPU PELLICHNH 3a/1a4.

I/I3M€p€HI/IC pacccuBaHuA OaHHBIX. I[I/ICHepCI/IFI U CTAaHJApPTHOC OTKJIOHCHUC YHCIIOBBIX Ha60pOB.
I[I/Ial"paMMa pacCCuBaHuA.

OneMeHTapHble cOOBITUS ciaydaiiHoro omelta. CiydaiiHele coObiTus. BepostHoctu coObiTuil. OnbITHI €
PaBHOBO3MOKHBIMH 3JIEMEHTapHBIMU COObITHSMHU. Ciy4yaiiHblii BpIOOp. CBSI3b MEXKIYy MalOBEpPOSITHBIMU U
HPaKTUYECKH JOCTOBEPHBIMH COOBITUSIMU B IIPUPO/JIE, OOIIECTBE U HAYKe.

JepeBo. CBoiCTBa /1epeBbEB: €IMHCTBEHHOCTh IyTH, CYLIECTBOBAHME BMCSUEH BEPILIUHBI, CBA3b MEXIY
YUCIOM BepIIMH U uuciaoM pédep. IlpaBuno ymHoxeHus. Pemenwe 3amad ¢ momoupio  Tpados.
[IpoTuBononoxusie coobiTus. Juarpamma Ditiepa. O0beanHEeHNE U niepecedeHue cooniTuii. HecoBmecTHbie
coObITus. PopMyIa CI0XKEHUSI BEpOSITHOCTEH. Y ciloBHast BeposTHOCTh. [IpaBuio ymHoxeHus. HezaBucumblie
coObiTus. IlpencraBienue skcrepuMeHTa B BUJAE JepeBa. PelieHue 3aauy Ha HAaXOXKACHHE BEPOSTHOCTEW C
MIOMOUIBIO AEPEBA CIIYYallHOTO 3KCIIEPUMEHTA, TMarpamm Jiiepa.

Ipodunaxmurxa JJITT.

Pucku nomepbsb oenez u umyuecmed.

9kJ1acc

[IpencraBienue AaHHBIX B BUAE TaONMI, AuarpamMM, IrpaduKoB, UHTEpIpeTalnus NaHHBIX. YTeHue u
NOCTpOeHHE TaOJIHLL, TUarpaMM, rpauKkoB MO peasbHBIM JaHHBIM.

[TepecranoBku u ¢akropuan. Coueranus u yucino couetanuil. Tpeyronpuuk Ilackans. Pemenue 3amau c
UCIIOJIb30BaHUEM KOMOMHATOPHKH.

I'eomerpuueckas BepossTHOCTb. CirydaiHbIM BBIOOP TOUKH U3 (UTYpHI Ha TJIOCKOCTH, U3 OTpe3Ka U U3 IyTH
OKPYKHOCTH.

Ucnbiranue. Ycenex m Heygaua. Cepusi ucnblTaHUl 10 mepBoro ycrexa. Cepust ucnbeitanuii bepryimu.
BeposiTHOCTH cOOBITHI B cepuM UCTIBITAaHUN bepHysuu.

CnyuaiiHas BelMYMHA W paclpeneieHre BeposTHOCTed. Maremaruueckoe OXXHJIAHUE W JAUCIIEPCHS.
[Ipumeppl  MaTeMaTH4YECKOTO  OXKUIAHMS KaK TEOPETUYECKOTO  CPEAHEr0  3HAYEHMsI  BEJIWYHUHBI.



MaremaTuyeckoe OXUIJAHUE W AUCHEPCUS CIYyYallHOW BEJIMYHMHBI «YHUCJIO YCIEXOB B CEPUHU HCIBITAHHI
beprymm.

[lonarue o 3akoHe OonpuIMX yHcen. V3MepeHne BEpOsSTHOCTEH ¢ MOMOINbI0 4yacToT. Poib M 3HavueHue
3aKOHa OOJIBIIKMX YUCEN B IPUPOJIC U OOIIECTBE.

Buowl Hanozoe, gzumaemoix ¢ uzuyeckux auy 20¢y0apCcmeom.

IIJIAHUPYEMBIE ITPEMETHBIE PE3VJIbTATEI OCBOEHUSI PABOYEN ITPOIPAMMEI KYPCA
(IIO 'OAAM OBYYEHU )

[IpenmeTHble pe3ynabTaThl OCBOECHHMS Kypca «BepoATHOCTp M cratucTHKa» B 7—9  Kiaccax
XapaKTEPU3YIOTCS CIAEAYIOIIUMHA YMEHUSMH.

7 kj1acc

— UYwurare uHDOpMaNHIO, MPEACTABICHHYIO B Ta0JMIlaX, HA JuUarpammax; MpeAcTaBIsTh
JAaHHBIC B BHJIC TAOJIMII, CTPOUTH AMArpaMMbl (CTOJIOMKOBBIE (CTOJOYATHIE) U KPYrOBBHIE) IO
MacCHUBaM 3HAYECHUM.

— OmnuceiBaTh U HHTEPIPETUPOBATH pEAbHBIE YHCIIOBBIC JAHHbBIC, MPEICTABICHHBIC B
Ta0JIMIax, Ha JuarpaMmmax, rpagukax.

— Hcnonp3oBaTh A8 OMNMCAHUS HAaHHBIX CTaTUCTUYCCKHUE XApPaKTCPHUCTUKU: CPCAHCEC
apI/I(bMeTI/ILIGCKOG, MCIHUaHa, HauOoJIbIIee H HANMEHbIIIEE 3HAYCHUA, pa3Max.

— Hwmerp mpencraBiieHHe O CIy4ailHON M3MEHYMBOCTH Ha MpPHUMEpax IeH, (pU3HuecKux
BEIMYMH, AHTPOIOMETPUYECKUX JAaHHBIX; MMETh IPEACTABIECHUE O CTAaTUCTHUYECKON
YCTOMYUBOCTH.

— Cmpoumb duaepaMMbl onjiamsl 3a 6blNOJIHEHHYIO pa60my.

8 kiaacce

— MH3Bnekarb u mnpeoOpa3oBbIBaTh HMH(OpMAIMIO, NPEICTABICHHYIO B BHJE TaOull,
auarpamm, rpaukoB; NpeACTaBIATh JaHHbBIE B BUE TA0JIUL, 1UarpaMM, IpauKoB.

— OnuceiBaTh JaHHBIC C IMOMOIIBKO CTATUCTHYCCKHX MMoKa3aTelIeii: CpEaAHUX 3HAQYCHUHN U
MCpP paCCCUBaHUA (pa3MaX, AUCTICPCUS U CTAHAAPTHOC OTKJ'IOHCHI/IG).

— Haxonutp 4YacTOTBI YHWCJIOBBIX 3HAYEHUW M YACTOTHI COOBITHI, B TOM YHCJE IO
pe3ynbTaTtaM U3MEepeHu U HaOII0IeHHIA.

— HaxonuTe BepoOSTHOCTH CiIy4allHBIX COOBITUH B OMNbITaxX, 3Has BEPOSTHOCTU
JJIEMEHTApPHBIX COOBITUH, B TOM 4YHCIE B OMNbBITaX C PAaBHOBO3MOXXHBIMU 3JE€MEHTapHBIMU
COOBITHUSMH.

— Hcnonb3oBate rpaduyeckue MOJENHU: JIEPEBO CIy4allHOrO SKCHEPUMEHTA, JUarpaMMbl
Diinepa, yncioBas npsmasi.

— OHCpI/IpOBaTI) IMOHATHAMHA: MHOXCECTBO, IMOJMHOXKXCCTBO, BBIIIOJHATL OICpallvi Halg
MHO>KCCTBaAMHU: O6T>€I[I/IH6HI/IC, NnepeceycHrue, NOIMOJIHCHHUE, MEPCUUCIIATE DJICMEHTBI MHOXKCECTB,
IMPHUMCHATH CBOMCTBA MHOKECTB.

— Hcrnonp3oBarh rpaduyeckoe MPEICTaBICHUE MHOXKECTB M CBS3€H MEXKIYy HUMH IS
OMMCaHUs TPOIECCOB U SIBICHUN, B TOM YHCJIE TpPU PEHICHHH 3a7ad U3 JPYTUX YUeOHBIX
MPEIMETOB U KYPCOB.

—  Pewamo 3a0auu na npAMoe npumeHerue OI’ZD€0€]Z€HU}Z, aHanu3upoedams puckKu nomepsv
oenez u umyuiecnea.

9 kjaacc

— U3Bnekate u mpeoOpa3oBbIBaTh HMHGOPMAIUIO, TMPEJACTABICHHYI0 B Pa3IUYHBIX
WUCTOYHUKAX B BUJE TaONMUIl, AMarpaMm, rpaduKoB; MPEICTABIATH JaHHBIE B BHUAE TaOJHIL,
nuarpamm, rpa@ukos.



— Pematp 3amaun opraHM30BaHHBIM IEpeOOPOM BAapUAaHTOB, a TAKXKE C MCIIOJIb30BaHUEM
KOMOMHATOPHBIX MPaBUII U METOJIOB.

- Hcnonn30BaTh onucaTelIbHbIE XAPAKTCPUCTHUKU IJI1 MAaCCUBOB YUCJIOBLIX JAHHBIX, B TOM
YHUCJIC CPEAHNUE 3HAUCHUA U MCPBI paCCCUBAHUS.

— HaxomuTe 4YacTOThl 3HAYEHWH W YACTOTHI COOBITHS, B TOM 4YHCIEC TOJIb3YSICh
pe3ylibTaTaMu NPOBEAEHHBIX U3MEPEHUI 1 HAOII0ICHUH.

— HaxonuTe BEepOSTHOCTH CIydyallHBIX COOBITHII B M3YYEHHBIX OMNBITaX, B TOM YHUCIE B
OMbITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHUSAX HCIIBITAHUN 10 TIEPBOTO
ycrexa, B cepusix ucnbliTanuii bepuymm.

— Hmerp npencraBieHue 0 CIy4allHOW BEJIMYMHE U O PACIIPEACICHUN BEPOATHOCTEM.

—_— HmeTh MMpeaACTaBJICHUEC O 3aKOHC OOIBIINX YHCEII KAK O IMPOABJICHUH 3aKOHOMCPHOCTHU B
cnyqaﬁHoﬁ N3MCHYHUBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEN B npupoac u 06H_I€CTB€.

—_— 3namv 0 sudax HAN0206, 83UMAEMbIX C (,buauqecmtx Jauy eocydapcmeww.




TemaTuyeckoe IIAHMPOBAHUE.
7 knace

HazBanmne pasaciioB U TEM IIpOTrpaMMBbI

KomngecTBo yacos

BCETO

KoHntposbnsie
paboThl

IIpakTrueckue
paboThI

DIJIEKTPOHHBIE
(undpoBrie)
o0Opa3oBaTeNbHbIC

pecypchl

JlomonauTenpbHas
uHpOpManus

1 [IpencraBnenre qaHHBIX

1

4

https://resh.edu.ru/

Cmpoumb ()uazpaMsz

«YYU.pY».
http://mathnet.spb.ru

onjiamsl 3a
6blNOJIHEHHYIO pa60my.

2 OmnuncarenbHas CTaTUCTHKA

https://resh.edu.ru/

«YUYH.PY».
http://mathnet.spb.ru

3 Crny4aifHasi ”3MEHYHUBOCTh

https://resh.edu.ru/

«YYU.pY».
http://mathnet.spb.ru

4 Beenenue B Teopuro rpagos

https://resh.edu.ru/

«YYH.py».
http://mathnet.spb.ru

5 BeposiTHOCT, M uacToTa CIIy4ailHOTO
COOBITHSA

https://resh.edu.ru/

«YUH.py».
http://mathnet.spb.ru

6 O060061IeHre, KOHTPOJTb

https://resh.edu.ru/

3aoauu Ha osudicenue

«YYU.pY».
http://mathnet.spb.ru

00beKmos.
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8 ki1acce

Hassanue pa3nenoB ¥ TeM NporpaMmsl

KonmuectBo yacos

BCETO

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

DIIeKTPOHHBIE
(mdpoBsIe)
o0Opa3oBaTeNbHbIC

pecypcehl

JlomoJsiHuTENbHAS
nHpopmanus

1 IToBTOpeHue Kypca 7 kiacca

0

2

https://resh.edu.ru/

«YUun.py».
http://mathnet.spb.ru

2 OrnucarenbHas
PaccenBanue naHHbBIX

CTaTUCTHKA.

https://resh.edu.ru/

«Yun.py».
http://mathnet.spb.ru

3 MmuoxecrtBa

https://resh.edu.ru/

«YYU.PY».
http://mathnet.spb.ru

4 BeposiTHOCTB citydaifHOTO COOBITUS

https://resh.edu.ru/

Hpodunaxmuxa [JUITT.

«YYU.PY».
http://mathnet.spb.ru

Pucku nomepyo oenee u
um ecmed.

5 Brenenue B Teopuro rpados

https://resh.edu.ru/

«Yun.py».
http://mathnet.spb.ru

6 CrnyuaitHbie COOBITUS

https://resh.edu.ru/

«Yun.py».
http://mathnet.spb.ru

7 O60011eHMEe, KOHTPOJIb

https://resh.edu.ru/

LYUn.py».
http://mathnet.spb.ru
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9 kiace

HazBanmne pasaciioB U TEM IIpOTrpaMMBbI

KommuectBo gyacos

BCETO

KonTponbn

pIe Pa0OTHI

[IpakTnueckue
paboThI

DneKkTpoHHbIC (IU(POBHIE)
o0pa3zoBaTeNbHbIC PECYPCHI

JlomonHuTenbHAS
uHpopManus

1 [ToBTOpenue xypca 8 kiacca

0

2

https://resh.edu.ru/

«YUYU.py».
http://mathnet.spb.ru

2 DneMeHTbl KOMOMHATOPUKH

https://resh.edu.ru/

«YUYH.PYY.
http://mathnet.spb.ru

3 ['eomeTpuyeckasi BEpOSATHOCTD

https://resh.edu.ru/

«YUYH.PYY.
http://mathnet.spb.ru

4 Ucnbitanus beprysmm

https://resh.edu.ru/

«Y4YU.py».
http://mathnet.spb.ru

5 Crny4daifHasi BeTMYMHA

https://resh.edu.ru/

«YUYU.pY».
http://mathnet.spb.ru

Buowi HA0208,
B3UMACMbIX c
duszuyeckux JUY
20CY0apCcmeoM.

6 O0600611eHre, KOHTPOJTb

10

https://resh.edu.ru/

«YUYU.pY».
http://mathnet.spb.ru

OO111e€ KOJIMYECTBO YacOB IO NMPOrpaMMe
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