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IHOACHUTEJIbBHAS 3AIINCKA

PaGowyas mporpamma mo yuebHomy mpeamery «Maremartuka» (06a30BbIi  ypOBEHB)
(npenMeTtHas obnacth «Marematrka U UHPOpMaTHKa») B cooTBeTcTBUM ¢ DenepanbHO paboueit
IpOrpaMMoOil 10 MaTeMaTWKEe W BKJIIOYACT IOSICHUTEIBHYIO 3allUCKy, COJEpXKaHue OOydeHus,
IUTAHUpYEeMbIE PE3yJbTaTbl OCBOCHHUSA MPOTrpamMMbl IO Y4YeOHOMY TMpEeaMETy, TeMaTH4ecKoe
IJITAHUPOBAHHUE.

[Iporpamma o matemaTHke 11 oOy4Jaronuxcst 5—9 kinaccoB paspabdorana Ha ocHoBe PI'OC
O0OO. B mporpaMMe 1o MaTeMaTUKE YYTE€Hbl HJEHM U IIOJOKEHUS KOHLENLUU PpPa3BUTHS
MareMaThuueckoro oopasoBanus B Poccuiickoit @eneparumu.

[IpenMeToM MaTEeMaTHKH SBISIFOTCS (YHIAMEHTAIbHBIC CTPYKTYphl HAIIETO MHpa —
MIPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE OTHOIICHUS (OT MPOCTEHIINX, yCBAaHUBaeMbIX B
HETOCPEJICTBEHHOM OIBITE, 10 JTOCTATOYHO CIIOKHBIX, HEOOXOMUMBIX JJIsl Pa3BUTUSI HAYYHBIX U
MPUKIAIHBIX uiel). MaTematnyeckue 3HaHUS 00eCIeYrBAIOT MOHUMAaHUE MIPUHIIMIIOB YCTPONHCTBA
U UCHOJb30BAaHUS COBPEMEHHOW TEXHHUKH, BOCIPUATHE U HHTEPIPETALUI0 COLMAIBHOM,
SKOHOMMYECKOM, MOJUTUYECKOW HWH(GOPMALIMK, [Aal0T BO3MOXKHOCTH BBINOJNHITH Pacy€Thl H
COCTABJISITh AJITOPUTMBI, HAXOJIUTh U MPUMEHATH (POPMYJIbI, BIAJAECTh MPAKTUYCCKUMU MPUEMAMU
TE€OMETPUUYECKUX M3MEPEHUN U TMOCTPOEHUH, 4uTaTh HMH(OpPMALMIO, TMPEICTAaBICHHYIO B BHJE
TaOIUII, TUarpaMM U rpa(uKoB, )KUTh B YCIOBHUSX HEONPEIEIEHHOCTH M IOHUMATh BEPOSITHOCTHBIN
XapakTep cIy4yalHbIX COOBITUH.

N3ydyenue mateMatuku (GpopMHUpyeT y OOyHaroIIMXCsl MaTeMaTH4YECKH CTUIIb MBIIIJICHMUS,
MIPOSBIISIIONINICS B ONPENCIEHHBIX YMCTBEHHBIX HaBblkax. OOydaromiuecss OCBauWBalOT TaKue
MPUEMBI U METObI MBIIIICHUS, KaK HHAYKIUS U JeAYKIUs, 00001IeHNe U KOHKPETHU3aIlUs, aHAIU3 U
CHUHTE3, Kiaccuukamuss ¥ cucTeMarusanus, abctparupoBanue u  aHajorusi. OOBEKTHI
MaTEMaTHYECKUX YMO3aKJIOYEHHUM, IpaBUjla KX KOHCTPYMPOBAHHS PACKPBHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHI, CIIOCOOCTBYIOT BBIpAOOTKE yMeHHS (HOPMYyIHPOBaTh, 0OOCHOBBIBATH U
JIOKa3bIBaTh CYXJEHHUS, TEM CAMbIM pPa3BUBAIOT JOTMYECKOE MbllUIeHHE. M3ydeHne MaTeMaTHKu
obecnieurBaeT (OPMUPOBAHKE ATTOPUTMUYECKON KOMITOHEHTHI MBIIICHUS ¥ BOCIIUTAHUE YMEHUI
JIeICTBOBATH IO 33/IaHHBIM aJITOPUTMAaM, COBEPIIIEHCTBOBATh U3BECTHHIE U KOHCTPYUPOBATH HOBBIEC.

B mporiecce pemienus 3ama4 — OCHOBOM YYEOHOW NEATEILHOCTH Ha YPOKaX MaTEMaTHUKH —
Pa3BUBAIOTCS TBOPUYECKAS M MPUKIIAJIHAS CTOPOHBI MBILIJICHUSI.

OOyueHne MaTemMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh Yy OOyyaroUMxcs TOYHYIO,
paloHaIbHyI0 U WHGOPMATUBHYIO pedb, YMEHUE OTOMpaTh Hauboyiee MOAXOMASIINE SI3BIKOBBIC,
CUMBOJIMYECKHE, TpauyecKkue CpeAcTBa s BBIPAXKEHUS CYXKICHUM W HASIAHOTO UX
MIPEACTABICHHUS.

[Tpy u3yueHUM MaTEeMAaTHKH OCYIIECTBISETCs OOIlee 3HAKOMCTBO C METOJAMHU IO3HAHUs
JNEHUCTBUTEIBLHOCTH, IPEACTABICHUSIMU O MPEIMETE U METO/IaX MAaTEMaTUKH, X OTIUYUHU OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'yMaHUTApPHBIX HayK, 00 OCOOCHHOCTSIX MPUMEHEHHS MaTEMaTHUKH MJIs
pElIeHUs HAyYHBIX U MPUKIAIHBIX 3a/1a4.

[TpropuTeTHBIMU HeasIMHM 00yUeHUsI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

. dbopMUpOBaHHE IICHTPATbHBIX MATEMAaTHUECKUX TMOHATHH (YHMCIO, BEIMYWHA,
reoMeTpuueckass  Qurypa, TIE€pEeMEHHas, BEpPOSATHOCTh, (QYHKIHUA), 00ECIEeUNBAIOIINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOT0 00pa30BaHuUs 00yYatOLINXCS;

. Mo/IBe/IeHue OOy4YaloIIMXCsl Ha JOCTYHHOM JJsi HHUX YpPOBHE K OCO3HaHHUIO
B3aMIMOCBSI3M MAaT€MaTUKH W OKPYXKAIOIIer0 MHpa, MOHUMAaHHUE MaTeMaTUKH KaK 4YacTH oOIein
KyJbTYpBbI YEJIOBEUECTBA;

. pa3BUTHE WHTEIUIEKTYalbHBIX M TBOPYECKUX CHOCOOHOCTEH oOydarommxcs,
M03HABATEIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUM, KPUTHUHOCTH MBILUICHUS, HHTEpeca K
M3YUYEHUIO MaTeMaTHKU;



. dopMupoBaHre  (PYHKIMOHAIBHOM  MaTeMaTHMYeCKOH TIPaMOTHOCTH: yMEHHUS
pacrio3HaBaTh NPOSBICHUS MaTEMAaTUYECKUX MOHATUH, OObEKTOB U 3aKOHOMEPHOCTEH B pealbHbIX
YKU3HEHHBIX CUTYalUsIX U MPU U3yUYEHUU JPYTUX YUeOHBIX MMPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEN
U 3aKOHOMEPHOCTEW, (popMynupoBaTh MX Ha S3bIKE MATEMaTHKH M CO3/1aBaTh MaTeMaTUYECKHE
MOJIeJIM, TPUMEHATh OCBOCHHBIM MaTeMaTHMYeCKUW ammapaT JUisl pelIeHUusT MPaKTUKO-
OpUEHTUPOBAHHBIX 3aj[a4, UHTEPIIPETUPOBATh U OLIEHUBATD MIOJIyYEHHBIE PE3YJIbTATHI.

OcHOBHbIE JIMHUU COJIEp>KaHUsl MpOrpaMMbl 10 marematuke B 5-9 kiaccax: «Yucna u
BBIUUCIICHUS, «AnreOpa» («AsreOpandeckue BBIPAKCHHS», «YPaBHEHUS W HEPABEHCTBAY),
«Dyukun», «l'eomerpusi» («['eomerpuyeckue ¢GuUrypel W HUX CBOWMCTBa», «l3MmepeHue
FEOMETPUUYECKUX BEJIMYUHY»), «BepoATHOCT, M cTaTucTUKa». JlaHHbIE JMHUU Pa3BUBAIOTCS
napajuiesIbHO, KaX/asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJHA OT
JIPYTOM, a B TECHOM KOHTAKTE U B3aUMOJICICTBHH.

Copepxanue mporpamMmbl [0 MaTeMaTHKe, pacHpelnesi€HHOe 10 rojaaM OOydeHHs,
CTPYKTYpPUPOBAHO TaKuM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIIUIMHAIBHBEIM BOIPOCAM
oOyudaroruecsi 00pallagIuch HEOJHOKPATHO, YTOObI OBJIAJIECHUE MAaTEMAaTHUYECKUMU TMOHSATUSMU U
HABbIKAMHU OCYILECTBISJIOCH IOCJIEAOBATEIBLHO U IOCTYNATENIbHO, C COOJIIOJIEHUEM IPUHLHUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYAINCh B OOILIYyI0 CHCTEMY MaTeMaTHUYECKHUX
IpeCTaBICHUN 00YYaIOIIMXCS, pACIIUPAS U YTIyOIisis e€, 00pa3ys HpOYHbIE MHOYKECTBEHHBIE CBSI3H.

B cootBerctBun ¢ ®I'OC OO0 maremaTHKa sBIseTCS 0043aTeNbHBIM Y4EOHBIM IPEIMETOM
Ha YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus. B 5-9 knaccax maremaTtuka TpaJUulIMOHHO U3y4aeTCs B
paMKax CIeQyIIIUX y4eOHBIX KypcoB: B 5—6 kiaccax — Kypca «MaremaTuka», B 7-9 kiaccax —
KypcoB «AnreOpa» (BKIIOUYasi 3JIEMEHTHI CTATUCTUKH W TEOPHH BeposATHOCTEH) m «I'eomeTpusi».
[IporpaMMoil 1m0 MaTeMaTUKe BBOAHUTCS CAMOCTOSITENIbHBIN Yy4eOHBI Kypc «BeposTHOCTH u
CTaTHCTHKAY.

OO1iee yrcno 4acoB, PeKOMEHIOBAHHBIX JIJISl M3YYEHUS MaTeMaTuku (0a30BbIi YPOBEHb) Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3oBanus, — 952 yaca: B 5 kiacce — 170 gacoB (5 4acoB B HeZleNi0), B
6 kiacce — 170 gacoB (5 yacoB B Henento), B 7 kimacce — 170 gaca (5 9acoB B HEZCINIO), B 8 Kj1acce —
170 gaca (5 yacoB B Heneno), B 9 kiacce — 170 vaca (5 4acoB B HEZIETIO).

N3ydyenne MaTeMaTHKH Ha YPOBHEe OCHOBHOIO 00IIero o46pa3oBaHHsi HANPABJEHO HA
AOCTHKeHHe  O0yYAlOIIMMMCSl  JUYHOCTHBIX, MeETAampeAMETHBIX W  NpPeIMEeTHBIX
00pa3oBaTeIbHBIX Pe3yJIbTATOB OCBOEHHS Y4eGHOI0 MpeIMeTa.

JInuHOCTHBIE pe3ysbTaThl OCBOEHHUS IPOrPaMMBI 110 MAaTEMAaTUKE XapaKTePU3YIOTCS:

1) narpuoTHYeCcKOe BOCIUTAHHE:

IMPOABJICHUEM MHTCPECA K ITPOIIJIIOMY U HACTOAIIEMY pOCCI/II\/JICKOI\/'I MaT€MaTUuKU, ICHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHHUSIM POCCUHCKUX MAaTEMAaTUKOB U POCCUICKOM MaTeMaTH4ECKOM IIKOJIBI, K
MCIIOJIb30BAaHUIO ATUX JOCTHKEHUN B IPYTUX HayKax M MPUKJIAJHBIX cdepax;

2) rpaXKIaHCKOE M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TFOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEH TIpa)<IaHWHA M peaju3alud €ero Ipas,
NpeJCTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBAX (DYyHKIIMOHUPOBAHMSI Pa3IMYHBIX CTPYKTYD, SBICHUMH,
IpoLeAyp TpakJIaHCKOTo oluiecTBa (HapuMep, BIOOPHI, OIPOCHI), TOTOBHOCTBIO K 00CYKIECHUIO
ATUYECKHUX MPOOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM
BAXXHOCTHU MOPAJIBHO-3THYCCKUX IIPUHOUIIOB B ICATCIBHOCTH y‘IéHOFO;

3) TpyIOBOE BOCIIUTAHUE!

yCTaHOBKOI\/'I Ha AKTHBHOC YYAaCTUC B PCIICHHUH MNPAKTHYCCKUX 3aJad MaTeMaTHYEeCKOHN
HaNpaBJIEHHOCTH, OCO3HAHWEM BAaXHOCTH MaTEMaTHMYECKOro oOpa3oBaHMs Ha INPOTSHKEHUU BCei
KU3HH JJI YCIEMHONW MPOdeCcCHOHATBHON JCATEIHPHOCTH U Pa3BUTHEM HEOOXOIMUMBIX YMEHHH,
OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM MHIUBUAYATLHOW TPAGKTOPUU 00pa30BaHUS M KU3HEHHBIX
IUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH;



4) 3cTeTHYECKOE BOCITUTAHHE:

CHOCOOHOCTBIO K OMOIMOHAILHOMY W J3CTETUYECKOMY BOCHPHUSATHIO MATEMaTHUYECKUX
O00BEKTOB, 33a1a4, PEIICHHU, PAacCyKICHUN, YMEHUIO BHJICTh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTRBE;

5) IEHHOCTH HAYYHOT'O MTO3HAHHSL:

OpHUCHTAIIUCH B JIEATCILHOCTH HAa COBPEMCHHYIO CHCTEMY HAy4YHBIX IMPEICTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BHTHs 4YeJOBEKa, NPUPOABI M OOIIECTBa, TOHUMAHHEM
MaTeMaTHYECKOM HayKH KakK chepbl YeT0BEUCCKON NeSITeIbHOCTH, STAMOB e€ pa3BUTHS U 3HAYMMOCTHU
IUISL Pa3BUTHSI [IUBHJIM3AIMH, OBJIAJICHUEM SI3bIKOM MaTEMATUKH M MaTEMAaTHYECKON KyJIbTypOH Kak
CPEJICTBOM IIO3HAHHS MHpa, OBJAJCHHUEM IMPOCTCHINMMU HABbIKAMHU HCCJICIOBATEIbCKON
JeSTeTbHOCTH;

6) ¢usudeckoe BocmHTaHUE, (DOPMUPOBAHHE KYJIBTYPhI 370POBbS W 3MOI[MOHAILHOTO
0J1aromoayaus:

FOTOBHOCTBIO IPUMEHSTh MaTEMATHUYCCKUE 3HAHKS B MHTEPECaX CBOETO 3/I0POBbsI, BEICHUS
3I0pPOBOTO 00pa3a XHU3HHU (3A0POBOE MHTAaHUE, COATAHCHPOBAHHBIA PEXHM 3aHSATHH M OTIbIXA,
peryisipHas (usuueckash aKTHBHOCTh), C(HOPMUPOBAHHOCTBIO HaBbIKAa Pe(ICKCUH, MPU3HAHHEM
CBOETO MpaBa Ha OMIUOKY M TAKOTO JKe MpaBa JPyroro 4elioBeKa,

7) 9KOJIOrMYECKOE BOCITUTAHHUE:

OpHUCHTAIlMCH HAa TPUMCHCHHE MAaTEeMAaTUYEeCKMX 3HAHWU Ui pelleHUs 3aaad B 001acTh
COXPAHHOCTH OKPYXAaoIIEH Cpelbl, IUIAHUPOBAHMUS IOCTYNKOB W OICHKH WX BO3MOXKHBIX
MOCJICICTBUI 11 OKPYXKAKOIIEH Cpelbl, OCO3HAHWEM TIJIOOATBHOTO XapakTepa SKOJIOTMYECKHX
po0JIeM U TyTel UX PEIICHUS;

8) aganTanusa K M3MEHSIOIUMCS YCIIOBHSM COLMATbHOM M TPUPOIHON CPEIIBI:

TFOTOBHOCTBIO K JCHCTBHUSM B YCIOBHSX HCONMPEICIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH Yepe3 MPAKTHUYECKYH0 JEATEIIbHOCTh, B TOM YHCIE YMEHHE YYHTHCSA y JPYTHX
JIO/ICH, TPUOOPETaTh B COBMECTHOM JICITEILHOCTH HOBBIC 3HAHHSI, HABBIKM M KOMITCTCHIIUHU U3 OIIbITA
ApYyTHuX;

HEOOXOIMMOCTHIO B ()OPMHUPOBAHUH HOBBIX 3HAHUH, B TOM 4ucie (HOPMYJIUPOBATH HJIEH,
MOHATHUS, THIIOTE3bl 00 OOBEKTaX M SBJICHUSIX, B TOM 4YHCJEC paHee HE W3BECTHBIX, OCO3HABATh
neGHUIUTEI COOCTBEHHBIX 3HAHUN ¥ KOMIICTEHTHOCTEH, IITAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BBI30B, TPEOYIOIMUN KOHTPMEP, KOPPEKTHUPOBATH MPHUHUMACMbBIC pEIICHUS U JCHCTBHSA,
(bopMyIHpPOBATh U OIICHUBATH PUCKHU U MTOCIIEICTBUS, (OPMUPOBATH OIIBIT.

B pe3ysabTaTe 0CBOEHHMSI MPOrpaMMbl 0 MaTeMaTHKe HA YPOBHE OCHOBHOIO 00IIEro
odpa3oBaHusi y oOydawmerocsi OyayT cGOpMHPOBaHBI MeTaNpeAMeTHbIE Pe3yJbTaThl,
XapaKkTepU3yIOIIHecss OBJIAJIeCHHEM YHHBEPCAJbHBIMH TO3HABATEJILHBIMH JI€HCTBHSIMH,
YHHBEPCAJIBHBIMH KOMMYHUKATHBHBIMU JIeiiCTBUSIMH W YHHBEPCAJIBHBIMH PETyJsITABHBIMHA
AeicTBUAMMU.

YHuBepcajbHble NMO3HABATEJbHBbIE JEeHCTBUS 0OccreynBaoT (HOpMUpOBaAHHE 0a30BBIX
KOTHUTHBHBIX MPOIECCOB OOYyYaronmmMxcsi (OCBOCHHE METOJOB IO3HAHHS OKPY)KAIOLIEr0 MUpA,
MPUMEHEHHE JIOTUYECKHX, UCCIICA0BATEIILCKUX ONepalnii, YMEHHI padoTaTh ¢ HHpOpMAIIHUEH ).

VY oOyuaromierocst 0yayT copMUpPOBaAHBI CIeAyrONIHe 0a30BbIe JOTHYECKUE JCHCTBUSA KaK YacTh
YHHUBEPCAJIbHBIX MTO3HABATEIBHBIX YUCOHBIX JICHCTBUN:

. BBISIBIIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MaTEMAaTHIECKUX 00BEKTOB,
MOHSATHUH, OTHOIICHUH MEXKIY MOHATUSAMH, (POPMYITMPOBATH ONPE/ICIICHHUS TOHATUH, YCTAHABIMBATh
CYIIIECTBEHHBIN MPHU3HAK KIacCH(UKAIMK, OCHOBAHHUS I OOOOIMICHUS M CPAaBHCHHS, KPUTCPUHU
MIPOBOJIMMOTO aHAJTN3a,;

. BOCIIPHHUMATH, (JOPMYJIMPOBATH U MTPEOOPA30BBIBAThH CYXKICHHUS: YTBEPAUTECIbHBIEC U
OTpHIIATEIIbHBIC, CIUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,



. BBISIBJISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MNPOTUBOpPEUMs B
dakrax, TaHHBIX, HAONIONCHUSAX W YTBEPKACHHUSX, MNpEIJIaraTh KPUTEPHH JUIS BBISIBICHUS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

. IIPOBOJUTH BBIBOJABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKM, JCAYKTHBHBIX U
MHIYKTHBHBIX YMO3aKIOYCHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;
= pa30duparh J10Ka3aTelNbCTBA MAaTEMAaTUYECKUX YTBEPKIECHUH (IpsIMbIE W OT

MPOTUBHOTO), MIPOBOJIUTH CAMOCTOSATEIHHO HECIOXKHbIE JJOKa3aTeIbCTBA MaTeMaTHUECKUX (DaKTOB,
BBICTPANBATh APTYMEHTAIUIO, TPUBOAUTE IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

. BBIOMpATh CIOCO0 perieHus yueOHOM 3amaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB
peleHus, BEIOUpaTh Hanbosee MOAXOA[IIUN C Y4ETOM CaMOCTOSITENILHO BbIJCIEHHBIX KPUTEPUEB).

. VY obyuatomierocs OyayT chopMHPOBAHBI CIIEAYIONTNE 6a30BbIe HCCIEA0BATEIbCKIE
AeficTBUS KaK 4YacTh YHUBEPCAJIbHBIX MO3HABATEIBHBIX YUECOHBIX NEHCTBHI:

. UCTOJIB30BaTh  BOIMPOCHI KAk  HMCCIENOBATENbCKUNA ~ MHCTPYMEHT  TO3HaHUS,
dbopMynupoBaTh  BOINPOCHL, (DUKCHPYIOIIME IPOTUBOpEYHE, MpoOJeMy, CaMOCTOSITEIbHO
yCTaHABJIMBAaTh UCKOMOE M JTaHHOE, ()OPMHPOBATH THUIIOTE3Y, apTyMEHTHUPOBATh CBOIO IMO3HIIMIO,
MHEHHUE;

. IPOBOAMTH 10 CAMOCTOATEIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIM 3KCIIEPUMEHT,
HEOOJbIIOE HCCIEAOBAaHWE IO YCTAHOBIEHUIO OCOOCHHOCTE MaTeMaTH4ecKoro OObeKTa,
3aBUCHUMOCTEH 00BEKTOB MEX Ty COOOIA;

. caMoCTOSTeNNbHO  (OpMyIHpOBaTh OOOOLIEHUS U BBIBOJABI IO  pe3yjbTaTaMm
IPOBEAEHHOTO HAOIIOACHHUS], UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTh IOJYyUYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 00OOILEHNIH;

. NPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TMpoIecca, a TakkKe BBIABUTaTh
MPEJIIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIOBHUSX.

VY oOyuaronierocst OyayT chopmupoBaHbl yMeHHsI paboTaTh ¢ WHPOpMAIUEH Kak 4YacTh
YHUBEpPCAJIbHBIX MO3HABATEIBHBIX YUYEOHBIX JEHCTBHI:

. BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTH WH(POPMAILINHU, JTAHHBIX, HEOOXOIUMBIX
JUISl pELLICHNUS 3a1a4H;

. BbIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HH(OPMALINIO
pas3INYHBIX BUAOB U (GOPM IPECTABICHHUS;

. BbIOMpaTh (opMy IMpencTaBieHHs MHGOPMallMd W WJUIIOCTPUPOBATH pEIIaeMble
3aJa4u CXeMaMH, AMarpaMMaMu, HHOH rpadukoil 1 uX KOMOUHAIMAMU;

. OLICHUBATh HAAEKHOCTh HH(OPMALIUU IO KPUTEPUSAM, MTPEIATI0KEHHBIM YUNUTEIEM HIH

c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

YHuBepcaibHble KOMMYHHUKATHBHBIE JICWCTBUS 00ecIeYnBarOT CHOPMUPOBAHHOCTH
COLIMATIbHBIX HABBIKOB 00YYAIOIINUXCSI.

VY oOyuatomierocst 6yayT chOpMHpPOBAaHBI yMEHHUS OOIICHHUS KaK 4YacTh YHUBEPCATbHBIX
KOMMYHHUKATHBHBIX Y4EOHBIX JEHCTBHIA:

. BOCTIPUHUMATH B (POPMYITHPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBHSIMH U IEIISIMH
oO011eHwusl, ICHO, TOYHO, TPaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX,
JaBaTh TIOSICHEHUS 10 X0y PEIICHUS 33J]a4d U TIOJTyUYEeHHBIM PEe3yJIbTaTaM;

. B X0/]1e 00CYKJIeHUsI 32/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK1aeMOI TEMBI, TPOOIEMEI,
perraeMoi 3a1a4yu, BBICKA3bIBAaTh HJICH, HAIICJICHHBIE HAa TIOMCK PEIICHUsS, COMOCTABISATh CBOU
CYXKICHHSI C CYXISHUSMHU JIPYTUX YYaCTHUKOB AHMANiora, OOHApyXMBAaTh pa3jndude U CXOJICTBO
MO3UIINIA, B KOPPEKTHOH (hopMe GOopMyTHpOBATh PA3HOTIACHS, CBOM BO3PAKECHHS;

. MPEJICTaBIISITh PE3YIbTaThl PEIICHUS 3aauH, SKCIIEPUMEHTA, UCCIIEAOBAHNUS, IPOCKTA,
CaMOCTOSITENIbHO BBIOMPaTh (hOopMaT BHICTYIUICHUS ¢ YUETOM 3a7ad MPE3eHTAUA U OCOOCHHOCTEH
ayJIMTOPUH.



Y oOyuwaromerocs OyayT chOpMUPOBaHBI yMEHHUS COTPYAHHUYECTBA KakK dYacTh
YHUBEPCAIbHBIX KOMMYHUKATUBHbBIX YU€OHBIX AEHCTBUMN:

" IIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAWBUIYaIbHON pabOThI
IIPU PEUICHUN Y4eOHBIX MaTeMAaTHYECKUX 3a/1a4;
" IIPUHUMATh L[€Jb COBMECTHOM  JACATEIBHOCTH, IUIAHUPOBATb OPraHU3ALHIO

COBMECTHOH paboThI, pacpeaensiTh BUIbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX YEJIOBEK;

. y4acTBOBaTh B TIPYyNINOBBIX (opmax paboTel (00CYXIeHHs, OOMEH MHEHHSIMH,
MO3TOBBI€ IITYPMBI U JIPYTHE), BBIITOIHITH CBOIO YaCTh PaOOTHI M KOOPJMHUPOBATH CBOM JACHCTBHUS C
APYTUMH YIeHAaMH KOMaH/Ibl, OICHUBATh KQUECTBO CBOETO BKJIA1a B OOUIMIA IPOAYKT IO KPUTEPHSIM,
cOpMyIHPOBAaHHBIM yYaCTHUKAMU B3aUMO/ICHCTBUSL.

YHuBepcaibHble peryJsiTHBHbIE JCHCTBUS 00€CleurnBalOT (OPMHPOBAHUE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HAaBBIKOB JTMYHOCTH.

Y oOyuatomerocsi OyayT cGhOpMHpPOBaHBI YMeHUSI CAMOOPraHM3alMM Kak 4YacTb
YHHUBEPCAIBHBIX PErYJIATUBHBIX YYEOHBIX JICHCTBUIA:

. CaMOCTOSITENIFHO COCTABIIATH IUIAH, AJTOPUTM pEIICHUs 3a1add (WM ero 4acTh),
BBIOMpATh CIIOCOO peHIeHUs ¢ Yy4ETOM HMMEIOIIMXCS PECypCcOB UM COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOM MH(POPMAIIHH.

Y  oOyuatomerocs OynyT chOpPMHpPOBaHBI yYMEHHMSI CAMOKOHTPOJS KaKk 4YacTb
YHHUBEPCATBHBIX PETYISATUBHBIX yUCOHBIX JICHCTBHIA:

= BIIQJIETh CIIOCOOAMM CaMOIMPOBEPKH, CAMOKOHTPOJISI IPOIIecca U pe3yibTaTa pelieHHs
MaTeMaTHUYECKOH 3a1a4mu;
= MPEABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IIPU PELICHUH 33]1a4l, BHOCUTh

KOPPEKTHBHI B ICATEIILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, HANIGHHBIX ONIMOOK, BBISIBICHHBIX
TPYAHOCTEH;

. OLICHHUBATh COOTBETCTBUE PE3YJIbTATA JESATEILHOCTH IOCTABICHHOM LIEIH U YCIOBUSIM,
OOBSICHATh NMPUYMHBI JOCTHKEHUSI WM HEJOCTM)KEHUS LI, HaXOIUTh OLIMOKY, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY.

IIpenmerHbie pe3ybTaThbl OCBOCHHSI MPOrPpaMMBbl N0 MAaTEeMATHKE NPEACTABJICHbI 10 roAaM
o0y4eHHs] B paMKaX OT/[eJIbHbIX YUeOHbIX KypcoB: B 5-6 ki1accax — kypca «MaremaTuka», B
7-9 kaaccax — KypcoB «Auredpa», «I'eomerpus», «BeposiTHOCTb M CTATHCTHKA.



2.16.1 PABOYAsI TIMPOI'PAMMA VYYEBHOI'O KYPCA «MATEMATHUKA» B 5-6
KJIACCAX (JAJIEE COOTBETCTBEHHO - INPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA», YYEBHBIU KYPC).

IHosicHuTeIbHAA 3alIHCKA
[IproputeTHbIMU HeasIMH 00yU€HUsI MaTEMAaTUKE B 5—6 Kilaccax sIBISIOTCA:

. OpOJOHKeHHE (OPMUPOBAHUS OCHOBHBIX MAaTeMAaTUYECKUX MOHATUN (YHCIIO,
BEJIMYHMHA, TeoMeTpruyeckas (urypa), obecreunBaonx NpeeMCTBEHHOCTb H .

. pa3BUTHE MHTEJUIEKTYaJlbHBIX U TBOPYECKUX CHOCOOHOCTEH oO0ywarommxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHUI, HHTEPECA K U3YUEHUIO MAaTEMaTUKH;

. noJiBe/icHue OOy4YaloIIMXCsl Ha JOCTYIHOM JJsi HHUX YpPOBHE K OCO3HAHHUIO
B3aMMOCBS3M MAaTEMaTUKU U OKPYKAIOIIEro MUpa;

. dbopmupoBaHre  (PyHKIMOHAIBHON  MaTeMAaTUYECKOW TIpaMOTHOCTH: YMEHUs

pacrno3HaBaTb MAaTE€MaTHYECKHME OOBEKTbl B PEANBHBIX JKU3HEHHBIX CHUTYalUsX, MPUMEHSITH
OCBOCHHBIE YMEHMs [UId PCELIEHUS INPAKTHUKO-OPUEHTUPOBAHHBIX 3a/1ad, MHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3yJIbTaThl U OLIEHUBATH UX HA COOTBETCTBUE MPAKTUYECKON CUTYallUH.

OcCHOBHbBIE JIMHUU COJIEp)KaHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerudeckas u
reOMEeTpHUUECKasi, KOTOPhIE PAa3BUBAIOTCA MapajlielbHO, KaXKJasi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOH, OZIHAKO, HE HE3aBUCUMO OJIHA OT IPYT'Oi, a B TECHOM KOHTAKT€ U B3aUMOAECHUCTBUHU. Taxxke
B Kypce€ MaTeMaTHKHU POUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU aJreOpbl ¥ OMUCATEIbHON CTATUCTUKH.

N3yuenne apu@meTndyeckoro marepuaiga HadMHAeTCsl CO CHCTEMAaTHU3alud M Pa3BUTHUS
3HAaHUW O HATypaJIbHbIX YMCJIaX, [MOJIy4EHHbIX Ha ypOBHE HaudajibHOro oduiero odpazosanus. llpu
3TOM COBEpPUICHCTBOBAHHWE BBIYMCIMTEIBHON TEXHUKU M (OPMHPOBAHHE HOBBIX TEOPETUYECKHX
3HAaHUH COYETaeTCs C pPa3BUTHEM BBIYMCIUTENBHOW KyJIBTYphl, B YacCTHOCTH C OOydYCHHEM
IPOCTEHIINM NpUEMaM NPUKHUIKH U OLEHKH PE3yJbTaTOB BBIUMCIICHHH. M3yueHue HaTypaabHBIX
YKCcell IPOAO0KAETCs B 6 Kilacce 3HaKOMCTBOM C HaYaJIbHBIMM ITOHATHAMHU TEOPUU JEIIMMOCTH.

Hauano usy4yenus oObIKHOBEHHBIX U IECSITUYHBIX ApOOEH OTHECEHO K 5 Kiaccy. DTO MepBbIi
3Tal B OCBOEHUHU JpOOEil, KOria IpOMCXOAUT 3HAKOMCTBO C OCHOBHBIMU H/I€IMU, IOHSITUSIMH TEMBI.
[Tpu sTOM paccMoTpeHHE OOBIKHOBEHHBIX Ipo0Oeil B MOJHOM O0bEME MPEIIECTBYET H3yUYEHUIO
JECSTUYHBIX po0eH, YTO 11eeco00pa3HO ¢ TOYKU 3PEHHUS JIOTUKH W3JI0KEHUS YMCIOBOM JIMHHH,
KOrJa IMpaBuja JEHCTBUH C JECATUYHBIMU JApPOOSIMH MOXKHO OOOCHOBAaTh YXK€ HW3BECTHBIMU
ITOpPUTMaMH BBITIOJHEHUS AEUCTBUN C OOBIKHOBEHHBIMH ApPOOSIMU. 3HAKOMCTBO C JIECATUYHBIMU
IpoOsSMHU pacUIMPUT BO3MOXKHOCTH JUISI TIOHMMAHUS OOYYarOLUIUMUCS TMPHUKIATHOIO MPUMEHEHHUS
HOBOM 3alMCH NIPU U3YUYEHHUH IPYTHX MPEIMETOB U MPH MPAaKTUYECKOM HcIosib3oBaHuu. K 6 kinaccy
OTHECEH BTOPOM 3Talm B HM3yYEHUM JpoOel, I/e MPOUCXOAUT COBEPIIEHCTBOBAHHE HAaBBIKOB
CpaBHEHMsI M MpeoOpa3oBaHHs JApoOed, OCBOEHHE HOBBIX BBIYUCIUTEIBHBIX aJOPUTMOB,
OTTAUYMBAHUE TEXHUKHU BBIUHUCIECHUNW, B TOM 4YHUCJIEC 3HAYEHWM BBIPAKECHUM, COIEpXKAIIUX WU
OOBIKHOBEHHBIE, U IECATUYHBIE IPOOH, YCTAHOBJIEHHE CBSA3EH MEXy HUMH, pACCMOTPEHHE IPUEMOB
peleHus 3a1a4d Ha Jpoou. B Hayane 6 kinacca mpoucXOAUT 3HAKOMCTBO ¢ IOHATUEM MPOLIEHTA.

Oco0eHHOCThIO N3YUYEHHSI MTOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCEIN SBISETCS TO, YTO OHU
TaK)K€ MOTYT pacCMaTpUBaThCA B HECKOJIBKO 3TanoB. B 6 kiacce B Hadane HM3y4eHHUS TEMBI
«lTomoxxuTenbHBIE W OTpULIATEIBHBIE YMCIA» BbAEIsAETCS noareMa «llemble dmcna», B paMKax
KOTOPOM 3HAaKOMCTBO C OTPULATEIIBHBIMU YHCIAMU M JEHCTBUAMH C IIOJOKHUTEIBHBIMU H
OTPULATEIIBHBIMY YHCIIAMHU ITPOUCXOIUT HA OCHOBE COAEPIKATEIBHOTO MOAX0AA. JTO MO3BOJISAET Ha
JOCTYITHOM YPOBHE MO3HAKOMHTH OOYYAIOIIMXCSl MPAKTUYECKH CO BCEMU OCHOBHBIMH MOHSATHIMHU
TEMBI, B TOM YHUCJIE U C PaBUJIaMH 3HAKOB IIPH BHITIOJHEHUH apupmeTnueckux aeiictsuil. zyuenue
palMOHATBHBIX YHCeN OyeT MPOAOIKEHO B Kypce anredpsl 7 Kiacca.

[Ipu oOyueHuu peleHuIo TEKCTOBBIX 3a/1ad B 5—6 Kilaccax MCHOJIb3YIOTCSA apupMeTHIECKHe
npuémsl pemenus. [Ipu orpaboTke BBIYMCIUTENBHBIX HABBIKOB B 5—6 Kiaccax paccMaTpHBarOTCS
TEKCTOBBIE 33J]auM CJIEIYIOIINX BUIOB: 3a/1a4M Ha JBM)KEHHUE, HAa YacTH, Ha MOKYIIKH, HAa paboTy U



IIPOU3BOIUTENILHOCTh, HAa MPOLEHTHI, Ha OTHOIIEHUS U mponopuud. O0ydaromuecs: 3HaKOMATCS €
npuéMamMu pelIeHus 3a/1a4 epedopoM BO3MOKHBIX BapUAHTOB, y4aTcs paboTars ¢ HH(poOpMaIme,
IIPEJCTaBICHHOM B (hopMe TabJInI] WU TUarpaMM.

B nporpamme yuebHoro kypca «MartemaTtuka» HPEAYCMOTPEHO (OPMHPOBAHUE
IIPONEEBTUUECKUX aJaredpanyeckux IpejacTaBieHni. bykBa Kak CHMBOJ HEKOTOPOro yucia B
3aBUCHUMOCTH OT MaTEMaTHYECKOIO0 KOHTEKCTa BBOAMUTCSA IIOCTENEHHO. BykBEeHHass CHMBOJIMKA
IIMPOKO MCIIOJIB3YETCs MPEX/E BCETro JUIs 3alIUCH OOIIMX YTBEPKICHUH U NpeiokeHuil, hopmyJ, B
YaCTHOCTH JUIsl BBIYMCIICHUSI TEOMETPUUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTENSD YHUCIIA.

B nporpamme yueGHOro kypca «MaremaTtuka» IpeJCTaBleHa HarjsHas TIeoMeTpus,
HampaBJICHHAs Ha pa3BUTHE OOPA3HOTO MBINUICHUS, IPOCTPAHCTBEHHOTO BOOOpPaXEHHH,
M300pa3UTEIbHbIX YMEHUNA. DTO BaXKHBIH 3Tall B U3yYEHUU F€OMETPUH, KOTOPBIN OCYIIECTBIISIETCS Ha
HarJsIIHO-TIPAKTUYECKOM YpPOBHE, ONHMPAETCS Ha HAIIIAJHO-00pa3HOE MBIIUICHHE O0YyYaroInuXcs.
Bosbliast posib OTBOIUTCSI IPAKTUYECKON NESATEIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIEIMPOBAHUIO.
OOyuaromnuecs: 3HAKOMSTCS] ¢ TEOMETPUUECKUMHU (PUTYpaMU Ha MJIOCKOCTH M B MPOCTPAHCTBE, C MX
IPOCTEHIIMMU KOH(UTYpaLUsMH, ydaTcsl H300pakaTh UX Ha HEIMHOBAHHOM M KJeTyaToil Oymare,
paccMaTpuBalOT MX MPOCTEUIINE CBOKMCTBA. B mponecce n3ydeHus HarysiIHOW FeOMETPUM 3HAHUS,
MIOJIyYEHHbIE 00y4YaIOUIMMUCS Ha YPOBHE HAYaJbHOIO 00IEro o0pa3oBaHusl, CUCTEMaTU3UPYIOTCS U
paciupsIoTCS.

CornacHo ywyeOHOMYy IUIaHy B 5—6 Kjaccax H3y4yaeTcs MHTETPUPOBAHHBIA IpenMeT
«MateMaTiKay, KOTOPBIH BKITFOYAET apu(hMETHUECKUI MaTeprall ¥ HArJISJHYIO T€OMETPHUIO, a TAKKE
IIPOIEIEBTUUECKUE CBEICHUS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Hadyajia OMMCAaTeIbHOM CTATUCTHKH.
OO011ee 9nciIo 4YacoB, peKOMEHIOBAHHBIX JUIsl M3y4YeHHs MareMaTuk, — 340 gacos: B 5 kimacce — 170
yacoB (5 4acoB B Hezelto), B 6 kinacce — 170 yacoB (5 4acoB B HEACIIO).

COJEP)KAHUE OBYYEHMUA B 5 KJIACCE.

1. HarypanbHble yuclia U HyJIb.

Harypanbnoe uucno. Psn watypanmpnbix umcen. Yuciao 0. M3oOpakeHue HATypalbHBIX YHCET
TOYKaMHU Ha KOOPAWHATHOH (YMCIO0BOI) IPSAMOIA.

[To3unnonHas cucrema cuucieHus. PuMckas Hymepanus Kak MpUMEpP HEMO3WIMOHHOW CUCTEMBbI
cuMciieHus. [lecaTuyuHas cucteMa CUUCICHHUS.

CpaBHeHHE HaTypaJIbHbIX YHCEJ, CPABHEHHE HATYpaJbHBIX 4Kcesl ¢ HyléM. CrocoObl CpaBHEHHUS.
OxkpyriieHre HaTypaJbHbIX YHCE.

CrnoxxeHre HaTypajbHBIX YHCEN, CBOWCTBO HYJs TpPH CJIOKEHWU. BblumTanme kak IelcTBUE,
oOpaTHOE CJIOXKEHUI0. YMHOXXEHHE HATypaldbHBIX 4YHCEN, CBONCTBAa HYyNS U EIUHHIIBI TPU
yMHOKeHuU. [lenenue kak aelcTerue, 00paTHoe yMHOKEHUI0. KOMIIOHEHTHI 1eHCTBUM, CBSI3b MEXTY
Humu. [IpoBepka pesynbrata apupmerudeckoro neiictsus. [lepemecturenbHoe U codeTaTenbHOE
CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXKECHHS, pACIIPEACIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.
Hcnons3oBanue OykB 1 0003HAYeHWS HEU3BECTHOTO KOMIIOHEHTa U 3alllCH CBOWCTB
aprupMETUYECKUX JEHCTBUMN.

Jlenutenu U KpaTHbIE YKCIIa, pa3iokeHne Ha MHOKUTenu. [IpocTeie n coctaBHbie uncna. [lpusnaku
nenuMocTd Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoMm.

Crenenb ¢ HaTypaJbHBIM [TOKA3aTeIeM. 3alUCh YUCIA B BUAE CYMMbI pa3psiIHbIX CIaraeMbix.
UucnoBoe BbIpakeHUE. BbIUMCIIEHHE 3HAYEHH YHCIOBBIX BBIPAKEHUH, TOPSAOK BBITOJIHEHUS
neiictBuid. Vcrnonp30BaHWe TP BBIUKCICHUSAX MEPEMECTUTENIBHOTO M COYETATEIBbHOTO CBOWCTB
(3aKOHOB) CIIOKEHHS U YMHOXKEHUS, paCIPEIeIUTEIHHOIO CBOMCTBA YMHOKEHUS.

2. [Ipo6u.

[IpenacraBnenne o napobm kak cmocoOe 3amucu 4YacTh BeduduHbl. OOBIKHOBEHHBIE JPOOH.
[IpaBuibHBIE U HempaBUiIbHBIE ApoOu. CMmemranHas ApoOb, MpeICTaBIeHWE CMENIaHHOW Apodu B
BUJE HEMpaBWIbHONM JpoOM U BbIAENEHHE LEJNOM 4YacTH 4HciIa W3 HENpaBWIBHOM ApoOu.



N3o0pakenune apoOelt ToukaMu Ha 4UCIOBOW mpsiMoi. OCHOBHOE CBOMCTBO JapoOu. CokpalieHue
npob6eii. [IpuBenenue qpodbu k HOBOMY 3HaMeHaTen. CpaBHEHHE APOOCH.

CrnoxeHue M BbIUMTAHUE OpoOed. YMHOXKEHHE M JAeleHHE ApoOel, B3auMHO-O00paTHbIE IPOOH.
HaxoxzaeHnue yacTu 1e10ro 1 1eNoro 1o ero 4acTu.

Hecsatuunass 3amuck apobOeit. IlpencraBiieHne necaTHUYHONW JpoOM B BHJAE OOBIKHOBEHHOMA.
N300paxeHue NeCATUUHBIX ApoOed TOUuKaMM Ha 4YUCIOBOM HpsMod. CpaBHEHHME JIECSITHMUHBIX
JIpOOeH.

Apudmernueckne IEHCTBHS € ASCATHUHBIMU ApoOsSMH. OKpyTIIeHHE JeCATUYHBIX APOOEi.

3. Pemienue TekCcTOBBIX 3ajay.

Pemienne TeKCTOBBIX 3a7ad apu(PMETHYECKUM CrocoOoM. Pemienue ynormveckux 3anad. Pemenue
3aj1a4 nepedopoM BCeX BO3MOKHBIX BapuaHTOB. Vcrionb30BaHue py pelieHny 3a1ay TaOauIl U CXEM.
Pemenune 3amauy, copepiKalux 3aBUCHMOCTH, CBSI3bIBAIOIIME BEJIMYMHBL. CKOPOCTb, BpeEM,
paccTosiHUe, II€Ha, KOJMYECTBO, CTOMMOCTb. EnuHUIBI u3MepeHus: Macchl, 00bEMa, LEHBI,
paccTosiHus, BPEMEHHU, CKOPOCTH. CBSI3b MEX/y €IMHULIAMU U3MEPEHUSI KAKJOW BETUUHHBI.
Perienne oCHOBHBIX 3a/1a4 Ha IPOOH.

[IpencraBieHne JaHHBIX B BUJE TAOIUII, CTOIOYATHIX AUArPaAMM.

4. HarnsiHast reoMeTpusi.

Harnsaneie npeacrasienns o purypax Ha IIOCKOCTH: TOYKA, IpsiMasi, OTPE30K, JIyd, yrol, JOMaHas,
MHOT'OYT'OJIbHUK, OKPYKHOCTb, KpyT. Yroui. [Ipsmoii, ocTpelii, Tynoil U pa3BEPHYTHIN yIJIbL.

JlnvHa oTpe3ka, METpUYECKUE €IUHMIIBI JJIUHBL. JJIMHA JOMaHOM, mepuMeTp MHOIOYroJIbHUKA.
H3MmepeHne U MOCTPOCHUE YIJIOB € IOMOIIBIO TPAHCIIOPTHUPA.

Harnsaneie npeacraBienus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIHUK, IPSIMOYTOJIBHUK, KBAIparT,
TPEYTOJIbHUK, O PaBEHCTBE (DUTYD.

N300paxkenue ¢puryp, B TOM yucie Ha kierdaroil Oymare. [loctpoenne koHpurypanuii U3 yacten
IpSMOM, OKPY’KHOCTH Ha HEJIMHOBAHHOM M KjeTyaTtoil Oymare. Mcronb30BaHue CBOMCTB CTOPOH M
YIJIOB NPSIMOYTOJIbHUKA, KBaIpaTa.

[Tnomane NpAMOYroJbHUKA U MHOTOYT'OJIbHUKOB, COCTABJIEHHBIX U3 IPSIMOYTOJIBHUKOB, B TOM YHCJIE
buryp, n300paxEHHBIX Ha KJIeT4aToil Oymare. ENWHUIBI H3MEpEHHS TITOMIAIH.

Harnsiable mpeacTaBiaeHust 0 MPOCTPAHCTBEHHBIX (GUTypax: MPSMOYTOJIbHBIN Napaienenunes, Kyo,
MHOrOorpaHHuku.  M300pakeHHWe  MpOCTEHINMX  MHOIOTpaHHUKOB. Pa3BépTku kyba U
napamenenunena. Co3ganue Mojeneid MHOTOTPaHHUKOB (M3 Oymaru, MpOBOJIOKH, IUIACTHIIMHA U
JIpYrUX MaTepuaiosB).

O06BEM MpsAMOYToIBHOrO Napaenenunena, kyoa. Equauiel namMepenns oobEéma.

COJAEP)KAHUE OBYYEHMUA B 6 KJIACCE.

1. HarypanbHble uncina.

ApI/Iq)MeTI/ILIeCKI/IC JlGﬁCTBHSI C MHOI'O3Ha4YHbIMH HATypaJIbHbIMU YK CIIaMHU. YucnoBele BBIPpAXKCHUA,
HNOpSIOK  JeMCTBUM, — MCIONB30BaHME  CKOOOK.  Mcmonb3oBaHue  Mpu  BBIYUCICHHSX
NEPEMECTUTCIIBHOIO U COUYCTATCIIBHOTO CBOMCTB CJIOKCHUS U YMHOKCHUA, pacClpCaciuTCIbHOIO
cBoiicTBa yMHOXeHUs. OKpyTieHne HaTypaibHbIX YHCEIL.

Jenutenu u KpaTHbIE 4YWCIa, HAMOOJBIIUN OOIIMN NEIUTENh W HaMMEHbIee oOlee KpaTHOE.
JlenuMocTh CyMMBI M IPOU3BEACHUS. J[eieHne ¢ 0CTaTKOM.

2. [Ipo6m.

OObIKHOBEHHAs1 JIpo0Ob, OCHOBHOE CBOMCTBO JApoOH, cokpamieHue jpobeil. CpaBHeHHEe U
yrnopsitounBanue ApoOeii. Penenune 3amad Ha HAX0XKIEHUE YaCTH OT LEJIOTO H IEJIOTO 10 €T0 YacTH.
JpoOHoe uncno kak pe3yibTar aenenus. [Ipeacrapnenue necaTHUHON 1poOH B BUI€ OOBIKHOBEHHOM
JIpoOr ¥ BO3MOXKHOCTH TPEACTABICHUS OOBIKHOBEHHOW APOOHW B BHUAE MECATUYHOM. [lecaTuuHbIe
IpoOu W MeTpuyeckas cucreMa Mmep. Apudmernueckue ACUCTBUS U UYUCIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMHU U JACCATUYHBIMHU I[pO6$IMI/I.
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Otnomenue. [lenenue B 1TaHHOM oTHOIIEHUU. Maciital, mponopuwsi. [I[pumenenne mponopiuii nmpu
pelieHuu 3aay.

ITonsTe nponeHTa. BerunciieHue mpoueHTa OT BEJIMYMHBI M BEJIMYUHBI 110 €€ IPOLEeHTY. BripaskeHne
MPOICHTOB JECATHYHBIMU JApoOsimMu. Perienue 3amad Ha TPOIEHTHL. BbIpakeHue OTHOLICHHUS
BEJIMYMH B ITPOLICHTAX.

3. IlonoxuTenbHbIE U OTPULIATENILHBIC YHCIA.

[TonoxxurenpHple M OTpuuATeNbHbIE yucia. llensle umcna. Mopnyne 4wncia, reoMeTpuyecKas
UHTEepOpeTanus Moayis uucia. M3o0paxeHue yucen Ha KOOPAWHATHOM mpsMoil. UmucioBbie
npomexxyTku. CpaBHeHMe uyHcend. Apudpmerndyeckue JeHCTBUA € IOJIOKUTEIBHBIMU U
OTPULIATEIILHBIMU YU CIIAMH.

ITpsimoyrosibHas cucTeMa KOOpAMHAT Ha INIOCKOCTH. KoopanHaThl TOUKH Ha IJIOCKOCTH, abcuucca U
opaunata. [loctpoenue Touek u Guryp Ha KOOPIMHATHON TUIOCKOCTH.

4. bykBeHHbIE BBIPAXKECHHUS.

[Tpumenenne OyKB ISl 3alUCH MaTeMaTHYECKUX BbIpaXEHUH u mnpeanoxenuil. CpoiicTBa
apupMeTHyecKuX JelcTBUi. ByKBEHHblE BBIPAKEHMSI M UHUCIOBBIE IIOJCTAHOBKU. ByKBEHHbIE
PaBEHCTBA, HAXOXKJCHHE HEU3BECTHOTO KOMITIOHEHTa. DOopMyIibl, (hOpMyIIbl IEPUMETPA U TUIOIIAIH
IpSIMOYTOJIbHUKA, KBajlpaTa, 00bEéMa napajuienenumnesa u Kyoa.

5. Pemienuie TekCTOBBIX 3a/au.

Pemienue TexkcToBBIX 3ahay apudmeTrnyeckuM crocodboM. Pemienue normdeckux 3angad. Pemenue
3a7a4d IepebopoM BceX BO3ZMOKHBIX BAPHAHTOB.

Pemenue 3amauy, colep)kKaluxX 3aBUCUMOCTH, CBA3BIBAIOIIMUX BEJIMYUHBL: CKOPOCTb, BpEM,
paccTosiHue, IIeHa, KOJTHYECTBO, CTOUMOCTB, IPOU3BOIUTEILHOCTD, BpeMsi, 00bEM paboThl. EanHuIb!
U3MEpPEHUS: MacChl, CTOUMOCTH, DPACCTOSIHMS, BpPEMEHH, CKOpOocTH. CBs3p MEXIy €IMHULAMU
M3MEPEHUS KaKIO0U BEIIMYNHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOLICHMEM, IHPONOPLHAOHAIBHOCTBIO BEJIMYMH, IPOLIEHTaMU;
peleHne OCHOBHBIX 337a4 Ha JpOoOU M MPOIEHTEHI.

OreHka U MPUKKJIKA, OKpyIJIeHHe pe3ysbraTa. CocTaBieHUue OYKBEHHBIX BBIPAXXEHUN 110 YCIOBHIO
3a/1a4H.

[IpencraBieHrne AaHHBIX C MOMONIbIO Tabuui U auarpamM. CronOuaTble JuUarpamMMbl: YTEHHE U
IIOCTpOEHHE. UTeHHE KPYTrOBBIX JHArpaMM.

6. Harnsagnast reometpus.

Harnsgueie npeacrasienns o Gurypax Ha INIOCKOCTH: TOUYKa, psMasi, OTPE30K, Iy, yroJl, JIOMaHas,
MHOT'OYT'OJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPY’KHOCTb, KPYT.

B3anMmHOe  pacnonokeHne  ABYX ~ OpPSAMBIX HA  IUIOCKOCTHM,  IapaJUlelbHbIE  IPSIMBIE,
NEPIEHIUKYISIpHBIE TpsiMble. M3MepeHue pacCTOSHUM: MEXAY ABYMs TOYKaMH, OT TOUYKH JO
MIPSIMOM, JIJIMHA MapIIpyTa Ha KBaJIpaTHOM CETKe.

N3mepenrne M NOCTpPOEHUE YIVIOB C IMOMOLIBIO TPAaHCIOpPTUpa. Buubl TpeyrojbHHUKOB:
OCTPOYTOJIbHBIN,  HpPSIMOYTOJIbHBIN,  TYNOYTOJbHBIM, paBHOOEIPEHHBIN, PaBHOCTOPOHHHUHU.
YeTbIpEXYroabHUK, IMPUMEPBI YETBIPEXYTOJBHUKOB. lIpsMOYrosibHUK, KBaapaT: HCIOJIb30BaHHE
CBOMCTB CTOPOH, yTJOB, AuaroHaneil. M3o0paxeHne reomerpuueckux (QUryp Ha HEIMHOBAHHOU
Oymare ¢ HCIOJIb30BaHUEM ILMPKYJs, JUHEWKH, YroibHUKA, TpaHcrmopTupa. I[loctpoeHus Ha
KJIeTyaToi Oymare.

[lepumerp MHoroyroibpHuka. lloHsTHE TUIOMAAM (GUTYpPBI, E€IWHUIBI W3MEPEHUS IUIOLIA/IH.
[TpubnmxE€HHOE U3MepeHre TUIoaau GUryp, B TOM 4ucie Ha KBajapaTHOU ceTke. [Ipubnmxénnoe
U3MEpPEHUE JUTMHBI OKPY>KHOCTH, IIJIOLAAN KpyTa.

CummeTpus: HEHTpaNIbHASA, OCEBAsl U 3epKaJIbHASI CAMMETPHH.

[TocTpoeHne cCUMMETPUYHBIX QUTYD.

Harnsigaele mpenacTtaBieHus O MPOCTPAHCTBEHHBIX (Urypax: Napauienenunen, kKyO, npusma,
nUpaMyu/ia, KOHyc, HWIMHApP, map u cdepa. M3o06pakenne npocrpaHcTBeHHBIX ¢uryp. [Ipumepst
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pa3BEPTOK MHOTOIPAHHUKOB, IMJIMHAPA U KoHyca. Co3laHue Mojeneld MpoCTPaHCTBEHHBIX (GUryp
(13 Oymaru, mpoOBOJIOKH, TUIACTUIIMHA U JPYTUX MATEPUATIOB).
[TonsiTue 06bEMa, eMUHUIBI U3MepeHus 00bEMa. OOBEM MPSAMOYTOIBHOIO NapajuieNenuneaa, Kyoa.

IIpenmeTHbIe pe3yabTAThl 0CBOCHUS NMPOrPaMMbl Y4eOHOro Kypca «MaTteMaTuka.
IIpenmeTHble pe3yabTaThl OCBOCHHMS NMPOrpaMMbl y4eOHOro Kypca K KOHLY 00y4deHHsl B 5
KJj1acce.

1. Yucna u BbIUUCTICHUS.

[lonnmath ¥ TOPaBWIBHO YMNOTPEOISATh TEPMHUHBI, CBSI3aHHBIE C HATypajlbHBIMU YHUCIIAMU,
OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSMH.

CpaBHUBaTh U YNOPSIOYMBATH HATypalbHbIE YHWCIA, CPaBHUBATh B MPOCTEHIINX CIydasx
OOBIKHOBEHHBIE IPOOH, AECATHUHBIC IPOOH.

COOTHOCUTh TOYKY Ha KOOPAWMHATHOW (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIUM €H YHCIOM H
n300paxkaTh HATYpaJIbHbIC YUCIIA TOYKAMU Ha KOOPAMHATHOU (YMCIIOBOM) MPSIMOIA.

BrinonusaTe apudmernyeckue AeMCTBUS C HATYPaIbHBIMU YUCJIAMHU, C OOBIKHOBEHHBIMU JPOOSIMU B
IIPOCTEUIINX CITydasiX.

BhBINOMHATE TPOBEPKY, IPUKUAKY PEe3yIbTaTa BHIYMCICHUH.

OKpyriasaTh HaATypaJbHbIEC YHCIIA.

2. Penienne TeKCTOBBIX 3a7ay.

Pemrate TekcToBBIE 337129 apU(PMETHIECKUM CIIOCOOOM H C TIOMOIIBIO OPTraHW30BaHHOTO KOHEYHOTO
nepedopa BCeX BOZMOKHBIX BAPUAHTOB.

Pemate 3anmaum, coaepkamiye 3aBUCHMOCTH, CBSI3BIBAIOLUE BEJIUYMHBI: CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIMYeCTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKUeE 3alIUCH, CXEMBI, TAOIHIIbI, 0003HAUEHUS IIPU PEILICHUH 3a/au.
[Tonb30BaThCs OCHOBHBIMU €AMHHUIIAMUA U3MEPEHHUSI: LIEHBI, MAaCChl, PACCTOSHUS, BPEMEHU, CKOPOCTH,
BbIpaXKaThb OJHU €IUHUILbI BEJIMUMHBI YEPE3 IpYyTHE.

W3Brekarpb, aHAIM3UPOBATh, OLICHUBATh HH(OPMALINIO, TPEICTABICHHYIO B TAOIUIlE, HA CTOI0YATON
quarpamme, MHTEPIPETUPOBATh IMPEACTABICHHbIE JaHHbIE, UCIOJIb30BaTh JaHHbIE IIPU pEIICHUU
3az1ad.

3. Harmsitaast reomeTpust.

ITonp30BaThCA rEOMETPUYECKUMU TIOHATUSMHU: TOUKA, MPsIMasi, OTPE30K, JIyd, YIOJl, MHOTOYTOJIbHUK,
OKPYXHOCTb, KPYT.

[TpuBoauTe mpHUMEpbl OOBEKTOB OKPYXKAIOIIEro MHUPA, HMEIMHUX (OpMy H3YUYEHHBIX
F€OMETPUUECKUX QUryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIVIAMU: BEPIIMHA, CTOPOHA; ¢ MHOIOYTOJIbBHUKaMHU:
yTOoJ1, BEpILIMHA, CTOPOHA, IMaroHalb; C OKPY>KHOCTBIO: paglyc, IUaMeTp, LEHTP.

N300pakaTh U3yueHHbIE TI'eOMETpHuYecKHe (UIypbl Ha HEIMHOBAHHOW M KieT4aTrol Oymare c
MOMOIUIBIO IUPKYJIS U IUHEHKH.

HaxoauThs UIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IOMOINBIO JIMHEWKH, CTPOUTHh
OTPE3KH 33/1aHHOM JITMHBI; CTPOUTH OKPY>KHOCTb 3a/IaHHOTO pajuyca.

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MpPSIMOYTOJIBHMKA, KBajapaTa Ul UX IOCTPOEHHS,
BBIUMCJICHMS IUIOIAAN U IEPUMETPA.

Boruncnare mepumerp M IUIOMAAb KBajpaTa, NPSMOYTOJIbHUKA, (UIYp, COCTaBIEHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4yHciie GUryp, U300pakEHHBIX Ha KJIeTyaTol Oymare.

ITonb30BaTbCsd OCHOBHBIMM METPUYECKMMH €IMHULAMH W3MEPEHHUS JUIMHBI, MJIOLIAAH; BBIPAKATh
OJIHU €IMHUIIBI BEJINYMHBI Yepe3 ApyTHE.

Pacno3naBare mapasuienenumnen, Ky0, HCIONb30BaTh TEPMUHOJOIHMIO: BEpIIMHA, pedpo, T'paHb,
U3MEpEHUs], HAXOIUTh U3MEPEHNU NapajuleNienuneaa, Kyoa.

Boruncnare 00béM Ky0Oa, mapasuienenumeaa mno 3a1aHHbIM U3MEPEHUSM, MOJIb30BaThCs eIMHULIAMU
U3MepeHus 00bEMa.
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Pemrate HecnoxHbBIE 33/1a4M HA U3MEPEHNE T€OMETPUUYECKUX BETUYMH B IPAKTUYECKUX CUTYAIUX.
IIpenMeTHbIe pe3yJibTAThI OCBOEHHMSI MPOrpaMMbl Y4eOHOI0 Kypca K KOHIy oOyuyeHusi B 6
KJ1acce.

1. Yucna u BbIYMCIICHUS.

3HaTh U MOHUMATh TEPMUHBL, CBA3AHHbBIC C PA3IMYHBIMU BUJAMH YHCEN U CIIOCOOAMU UX 3alHCH,
MEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJHOHM (POPMBI 3aMMHUCH YHCIIA K APYTOM.

CpaBHUBATh U yNOPSAOUYMBATH LEJIbIE YUCIA, OOBIKHOBEHHBIE M JECSITUYHBIE APOOU, CPAaBHUBATH
YyyCia OJHOTO U Pa3HbIX 3HAKOB.

BoinonHsATe, couerast yCTHbBIE U MUCbMEHHBIE TPUEMBI, apu(pMETHUECKHUE AEUCTBUS C HATYpaJIbHBIMU
U UEIBIMH YHCIIaMH, OOBIKHOBCHHBIMH U JECATHYHBIMH JAPOOSMHU, TOJIOKHUTEIBHBIMUA U
OTPULIATEIIbHBIMU YHCIIAMH.

BoruucnsaTe 3HauYE€HHUS] YMUCIOBBIX BBIPAKEHUM, BBINOJHATh NPUKUAKY U OIEHKY pe3ysbTara
BBIUMCJICHUM, BBIMOJHATh MPeoOpa3OBaHUA YUCIOBBIX BBIPAXEHUI Ha OCHOBE CBOMCTB
apudmeTnyecKkux IeHCTBUH.

CoOOTHOCHUTH TOUKY Ha KOOPAUHATHOM NPSIMOI C COOTBETCTBYIOIIUM € YUCIIOM M U300paxaTh Yyucia
TOYKAaMU Ha KOOPJAMHATHOU MPSAMOM, HAXOAUTh MOIYJIb YHUCIIA.

COOTHOCHUTH TOUYKHU B MPSMOYTOJIBHOM CHCTEME KOOPAUHAT C KOOPAUHATAMU 3TOU TOUKHU.
OKpyTJISITH [EJbIe YHCIIa U ISCATUIHBIE IPOOHU, HAXOUTh TPUOJIMIKESHUS YUCEIT.

2. YucnoBble 1 OyKBEHHBIE BBIPAXKEHUSI.

[ToHMMATh M yIIOTPEOIISITh TEPMUHBI, CBI3aHHBIC C 3aITUCHIO CTEIICHU YKCIIa, HAXOAUTh KBaJpaT U KyO
YHCIIA, BBIYUCIISTh 3HAYEHUSI YUCIOBBIX BBIPAXKEHUH, COJIepKAIIUX CTEIECHU.

[Tonp30BaTbCcsi mNpuU3HAKaMU AEITMMOCTH, PACKIAAbIBATh HATypaJbHbIE YHCJIA HA MPOCTHIC
MHOXHUTENH.

[Tosb30BaThCs MacITA0OM, COCTABIISATH MTPOITOPIIUN U OTHOIIICHHUSI.

Hcnonb3oBate OyKBBI Ui O0O3HAUEHHUs YHUCEN MPU 3alHCH MAaTeMaTUYECKUX BBIPAKECHU,
COCTaBJIATh OyKBEHHBIC BBIpXCHHUS W (OPMYJIbI, HAXOAWTHh 3HAYCHUS OYKBEHHBIX BBIPAKCHUU,
OCYIIECTBIISISE HEOOXOAMMbIE TIOJICTAHOBKH M MPE0OPa30BAHHUSL.

HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

3. Perienrie TekCTOBBIX 3a/1a4.

Pemate MHOTOIIIAarOBBIE TEKCTOBBIE 33/1a4U apUPMETHIECKUM CITOCOOOM.

Pemate 3a1aun, CBA3aHHBIE C OTHOIIEHUEM, TPONOPIIMOHAIIBHOCTHIO BEIMYNH, IPOLICHTAMH, PEIIATh
TPU OCHOBHBIC 33/1a4W Ha APOOU U MPOIEHTHI.

Pemate 3amaum, copepikamiue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIUYMHBI: CKOPOCTb, BpEM,
paccTostHue, I1I€Ha, KOJIMYECTBO, CTOMMOCTh, IMPOU3BOJUTEIBLHOCTh, BpeMs, 00bEMa paboTHI,
UCIONB3Ysl apuMeTuuecKne AeUCTBUS, OLICHKY, MPUKUIIKY, MOJIb30BATHCS SAUHUIIAMH U3MEPEHUS
COOTBETCTBYIOIIMUX BEJIMYHH.

CocTtaBnarb OyKBEHHBIC BBIPAKESHHUSI 110 YCIOBHIO 331a4H.

N3Bnekars nHbOpMaIuio, NpeacTaBIeHHYO B Ta0JIMIIaX, HA JIMHEWHOW, CTOJI0YATON UM KPYTOBOM
JUarpaMMax, MHTEPIPETUPOBATh MPEACTABICHHbIE TaHHbIE, UCIIOIb30BATh JAHHBIC MPU PELICHUU
3a/1a4.

[IpencraBasTh HHPOPMAIUIO C TOMOIIIBIO TAOJHUI, THHEHHOM U CTOJI0YATON JUArpamm.

4. HarnsigHast reOMETpus.

[IpuBOoIUTE, MpUMEPHl OOBEKTOB OKPYXKAMOIMIETO MHUpPA, HMEIIMUX (GOpMYy HU3YYEHHBIX
T€OMETPUUYECKHX TUIOCKUX U IPOCTPAHCTBEHHBIX (DUTYP, MPUMEPHI PABHBIX K CHMMETPUYIHBIX (PHUTYD.
N300paxaTh ¢ TOMOIIBIO IUPKYJIS, JIMHEHKH, TPAHCTIOPTHPA Ha HEJIMHOBAHHOW U KJIeT4aTol Oymare
M3y4YEHHBIE TUIOCKHE TeOMeTpUIecKre GUTYpPhI B KOHPUTYpAIIUK, CHMMETPUIHBIC (DUTYPHI.
[Tonb30BaTbcsl TEOMETPUYECKHUMH TOHSATUSMHU: PABEHCTBO (UTYp, CUMMETpHsS, HCIOIb30BaTh
TEPMHUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: OCh CHMMETPHUU, LICHTP CHMMETPHUH.
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HaxonnuTh BENWYMHBI yIJIOB M3MEPEHUEM C IOMOUIBIO TPAHCIOPTHPA, CTPOUTH YIJIBI 3aJaHHOU
BEJIMYMHBI, TTOJIb30BATHCS IIPU PEIICHUU 3aj1a4 I'PalyCHOM MEpOil yIIIoB, paco3HaBaTh Ha YepTexax
OCTPBIN, MPSIMOM, Pa3BEPHYTHIM U TYIOU YIJIbI.

Beruucnsate UMHY JOMaHOW, MEPUMETP MHOTOYTOJIbHHMKA, TOJIb30BAThCSl €AMHUIIAMU U3MEPEHUS
JUTMHBI, BBIPAXXaTh OJJHU €ANHULBI U3MEPEHUS JJIMHBI Yepe3 IpyTrue.

Haxoauts, ucnonb3yst 4epTEXHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEXK]TY JIByMsI TOYKAMHU, OT TOUKH JI0
NPSIMOM, IJIMHY MYTH HA KBaJPAaTHOU CETKE.

Breraucnsare mwiomanas GUryp, COCTaBICHHBIX M3 MPSIMOYTOJBHUKOB, UCIOIB30BaTh pa3OueHue Ha
NpsIMOYTOJIbHUKH, Ha paBHble (UTYphl, JOCTpavBaHHE [0 MPSMOYTOJbHUKA, IOJIB30BaTHCS
OCHOBHBIMHM €UHUIIAMU W3MEPEHHUs TUIOIIAIU, BbIpaXKaThb OAHU €IWHUIIBI MU3MEPEHUs TUIONIaJN
yepes Apyrue.

PacrioznaBath Ha MOJCNAX W H300pKEHUSX NHPAMUAY, KOHYC, IHJIWHAD, HCIOJIb30BaTh
TEPMHHOJIOTHIO: BEpILIMHA, pedpo, rpaHb, OCHOBAHUE, pa3BEPTKA.

N300paxaTh Ha KJIETYATON Oymare mpsiMOyTOJIBHBIN MapajuieIeIUIIe].

Boruncnsate 00bEM  MPSAMOYTONBHOIO —Napajuienenunena, kKy0a, TIOJb30BaThCS OCHOBHBIMU
eIMHUIIAMU U3MEPEHUST 00BEMA;

PelaTe HECIOXKHBIE 3a1a41 HA HAXO0XKJACHUE F€OMETPUUECKUX BEJTUYMH B IPAKTUUECKUX CUTYyalUAX.



n/n

HauMmenoBanue
pa3aesioB U TeM
NPOrpamMMbl

Hatypanbnble uncna.

HeicTBus ¢
HaTypaJIbHBIMU
YUCIIaMU

Harnagnas

reoMeTpu. JIuaum Ha

IIIIOCKOCTH

OOBIKHOBEHHBIE
npodu

KoanuyecTBo 4acosB

14

KonTtp.

Bcero
padoThI

43 1

12

48 1

CamocrosiTenb-
Hble PadoThI

Harnsannas
reOMETPHUS.
MHOroyroasHUKH

10

JlecsiTuuHble Apodu
Harnagnas
reomerpus. Tena u

¢buryps B
MIPOCTPAHCTBE

IToBTOpEeHUE U
000611eHne

38 1

10 1

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTre/ibHbIE

pecypchl

bubnuoreka LJOK https://m.edsoo.ru/7f4131ce

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA S KJIACC

JeATeIbHOCTH YUMTEJISl C Y4eTOM padoueit
NPorpaMmbl BOCHIMTAHUSA

YcraHoBieHue JIOBEPUTETBHBIX
OTHOIICHHUH ¢ 00YYaIOUIMMHUCS, CLIOCOOCTBYIOLIIX
IIO3UTHBHOMY  BOCIIPHATHIO  OOyYaroIUMHCS

TpeOoBaHUI ¥ IPOCHO yUUTENsl, IPUBJICUCHUIO UX
BHUMaHUA K  OOCyXJaeMoW  Ha  ypoke
UHPOPMALIMK, aKTUBU3AIMH MX I03HABATEIHHON
NeSITeIIbHOCTH;

o0y KJIeHHEe 00YJarOIIMXCs COOJII0IaTh Ha

ypoKe  OOIICTPUHATHIE HOPMBI  IMOBEACHHS,
IIpaBwJIa OOIICHUS CO CTAPIITMMH U CBEPCTHUKAMH,
TPUHITUTIBI y4eOHoI JHACIUATUIMHBI u
CcaMOOpraHu3allNH;

IpUBJICUEHNE BHUMAaHHs OOydYaIOUIMXCS K
HEHHOCTHOMY AacCIICKTy H3Yy4YaCMbIX Ha YpPOKax
SBJICHUM, OpraHu3anus ux paboThl ¢ MoTy4aeMon
Ha YpOKe COLMAIbHO 3HAYMMON HHpOpMaIueil;

BKJIFOYEHHUE B YPOK UTPOBBIX MPOLEAYP C LENbIO
HOJ/IepP’KaHUsl MOTHBALIMU O0YYarOLIUXCs K
IIOJIYUCHUTIO 3HaHHfI, HaJIa> KUBaHUIO
MO3UTHUBHBIX MEKJINIHOCTHBIX OTHOIIIEHUH B

KJ1acce



https://m.edsoo.ru/7f4131ce
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITPEIMETA 6 KJIACC

KoumnuectBo yacos DJIEKTPOHHbBIE JlesiTeIbHOCTD YYUTEIsl ¢ y4eTOM padoueit
HanmeHnoBanme
Ne (uudgposbie) NpOorpamMMbl BOCIIUTAHUSA
p/m  PAVICTOB M TEM Bcero Koutp. CamocrosiTe:ns- o0pa3oBaTe/bHbIE
NporpaMMel padoThbI HbIe PadoThI pecypebi
1 Harypanbnblie uncia 30 1 [ToOyxnenne oOyyarommxcs COOMIOAAaTh Ha
Harnsnnas ypoKe OOUIeTpUHSAThIE HOPMBI TOBEACHUS,
2 reomerpust. [Ipsmble 7 o npaBuiaa  OOLIEHMS  CO  CTapLIMMHU u
Ha [UIOCKOCTH o CBEpPCTHUKAMH, TIPUHIIMIIBI y4eOHO
3 Tpo6u 37 1 1 3 JTMCHUTITMHBI U CAMOOPTaHU3aINH;
Harsssas = NPUBJIICYCHHE BHHUMAaHUA OOy4YalOIIUXCS K
= LIEHHOCTHOMY acCIIeKTy U3y4aeMbIX Ha ypOKax
4 TCOMCTPHA. 6 1 S ABIIGHUH, oOpraHusanus ux paboTel ¢
Cummetpus § [I0JIy4aeMOM Ha YpOKe COLIMaJIbHO 3HAUYMMOI
5 Bripaxxenus ¢ 6 Q HHpOpPMALUCH;
OykBamu § NpUMEHEHHE Ha ypOKEe MHTEPAKTUBHBIX (hOpM
Harnsonas a8 paboThI ¢ 00YUYAIOLTUMUCS: HHTEIUIEKTYaIbHBIX
6 reomerpus. Ourypsl 14 1 1 = Urp,  CTUMYJHPYIOIIUX  II03HABATEIbHYIO
Ha MJIOCKOCTH % MOTHBAIMIO OOydYalolmuXcs; BKIOYEHHE B
ITonmoxxutenbHBIEC U =i YPOK  HMIPOBBIX  @Hpoueayp €  ICJIbIO
7 OTpHUIIATEIbHBIE 40 1 % MOJAJEP)KaHUSI MOTHBAIMK O0YyYarolmxcs K
yucia £ MOJTy4YEHUIO 3HAHUH, HaJa)XUBaAHUIO
o TpencTaBnenye 6 . E MO3UTUBHBIX MEXKIUYHOCTHBIX OTHOIIECHUH B
JTAHHBIX o Kiacce
Harnsannas
9 reoMeTpus. PUrypsl 9 1
B [IPOCTPAHCTBE
[ToBTOpEHME,
10 0000111EHME, 20 1
cucTeMaTu3anus
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2.1.6.2 PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPA» B 7-9 KITACCAX
(JAJIEE COOTBETCTBEHHO - IIPOT'PAMMA YYEBHOI'O KYPCA «AJI'EBPA»,
YUYEBHBIN KYPC).

ITosicHuTe/IbHAS 3anKCKA.
1. Anrebpa sBisieTCsl OJHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO 00mIero oOpa3oBaHUsS: OHa
o0ecrieynBaeT M3y4YeHHE APYTHX NUCIMILUIMH, KaK €CTECTBEHHO-HAYyYHOTO, TaK U T'yMaHUTapHOTO
LIUKJIOB, €€ OCBOEGHHE HEOOXOIUMO Ul NMPOAOJKEHHs] 00pa3oBaHMsA U B IOBCEIHEBHOM JKM3HH.
Pa3Butie y oOydaroliuxcsi Hay4yHbIX MPEJCTABIECHUN O MPOUCXOXKIAECHUM M CYLIHOCTH
anreOpandyeckux aOCTpakLui, ciocobe OTpakeHUsI MaTeMaTUYeCKON HayKOM sIBIEHUH U IIPOLIECCOB
B IIPHPO/JIE U 00IIECTBE, POJIM MATEMATUIECKOTO MOJICTIMPOBAHUS B HAYYHOM ITO3HAHUH U B IPAKTUKE
Coco0CTBYeT (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS U KaU€CTB MBILUICHUS, HEOOXOIUMBIX /IS
ajanTaluyd B COBPEMEHHOM IM(poBoM obmiectBe. M3ydyenue anreOpel oOecrieyrMBaeT pa3BUTHE
yMEHHUs Ha0JtoJaTh, CPABHUBATH, HAXOJIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTUUYHOCTU MBILUICHUS,
CIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHS U BBIBOJBI, (OPMYIHPOBATH
yrBepkIeHus. OcBoeHue Kypca aireOpbl oOecrneurBaeT pa3BUTHE JIOTMUECKOTO MBbIIUICHUS
00y4aroImuxcs: OHU HUCIOJNB3YIOT NEAYKTHBHBIE M WHIYKTHBHBIC PACCYyXAEHHUsS, 0000IIeHHE U
KOHKpeTH3aluio, abcTparupoBanue u aHanoruto. O6ydyeHnue anredpe npezrnonaraetT 3HauuTeIbHbIN
00BEM CaMOCTOSTENILHON ACATEIBHOCTH 00YUYaIOIIUXCs, TIOATOMY CaMOCTOSITEIIbHOE PELICHHE 3a1a4
ABJISICTCA peanu3anueil 1eTeIbHOCTHOrO MPUHIUIA 00yUeHHs.
2. B crpykType mporpaMMbl y4eOHOTo Kypca «AnreOpa» Ui OCHOBHOTO O0IIEro o0pa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJEpKaTeIbHO-METOANYECKHE JUHUM: «YHucia U BBIYUCICHUS,
«AnreOpanueckyue BBIPOKEHUS», «YpaBHEHUS U HepaBeHCTBa», «DyHkuum». Kaxmas uz 3Tux
COJIepP KATEIbHO-METOJUUECKUX JIMHUM pa3BUBAeTCs Ha MPOTSKEHUM TPEX JIET M3Y4EHHUs Kypca,
B3aMMOJICHCTBYSl C APYTUMH €ro JUHHSAMH. B Xone u3ydeHus: y4eOHOro Kypca oOydarommMmcs
IPUXOJUTCS JOITMUYECKH paccyXJIaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH s3bIK. B CBsI3M ¢
3THM B TMpOrpamMMy Y4eOHOro Kypca «AJjredpa» BKIIOUYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
IIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pa3/ieiax MaTeMaTHUeCKoro 00pa3oBaHus U CIIOCOOCTBYOIINE
OBJIAJICHUIO 00Y4YaIOIIMMUCS OCHOB YHUBEPCAJILHOTO MaTEMaTUYECKOTro si3blka. CoaepKaTesIbHON U
CTPYKTYPHOM OCOOEHHOCTBbIO YueOHOro Kypca «Amredpa» sBISETCS €ro HHTErPUPOBAHHBIN
Xapakrep.
3. Conepxxanue nuHUM «YUMcaa UM BBIUMCIEHUS» CIYKUT OCHOBOW ISl JalbHEHMIIEro M3ydeHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHUIO y 00YYaIOIIUXCS JJOTMUYECKOT0 MBIIUIEHUS, (POPMUPOBAHUIO
YMEHUSl T[0JIb30BaThCsl QITOPUTMaMH, a TakkKe TMPHOOPETEHHI0 TNPAKTUYECKUX HaBBIKOB,
HEO0OXOUMBIX JUIsl TOBCEIHEBHOM *U3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMsl CBS3aHO C palMOHAJIBHBIMH U HUPPALMOHAJIBHBIMM YHCIAaMH, (OPMHPOBAHUEM
MIPE/ICTAaBICHUM O JEHCTBUTEIBHOM 4YMCIE. 3aBEpIIEHUE OCBOCHMS YMCIIOBOM JIMHUM OTHECEHO K
cpeaHeMy oOuieMy 00pa30BaHMIO.
4. ConeprkaHue JByX ajlreOpanueckux JMHUNA — «AnreOpanyeckre BhIpaKEHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CHOCOOCTBYET (HOPMUPOBAHHIO Yy OOYyYalOIUXCSd MAaTeMaTUYecKOro ammaparta,
HEoOXOaUMOro Uil pelleHHs] 3aJad MaTeMaTUKH, CMEXHBIX MPEIMETOB M  IPAKTHKO-
OpPMEHTUPOBAaHHBIX 3a7ad. Ha ypoBHE OCHOBHOro o0miero oOpa3oBaHHUs Yy4yeOHBI Marepuanl
IpyHIUPYETCsl BOKPYT pallMOHANIbHBIX BhIpaKeHUH. AnreOpa JeMOHCTPUPYET 3HAUEHUE MATEMATUKH
KAaK SI3bIKa JJIs1 IOCTPOEHUSI MaTEMATUYECKUX MOJEIIEH, ONMCAHUS IIPOLIECCOB U SIBJICHUH PEaIbHOTO
Mupa. B 3amaun oOyueHusi anreOpe BXOAAT Takke AalbHEHIIEe pa3BUTHE aNTOPUTMHYECKOTO
MBILUIEHUS,, HEOOXOJUMOI0, B YaCTHOCTH, JAJS OCBOEHHsS Kypca HMH(OPMATHKH, M OBJIAJCHUE
HaBbIKaMU JEeIyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBaHue CHMBOJBHBIX (OPM CHOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUs, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUYECTBY.
5. Conmepxanue (QyHKITMOHATBHO-Tpa(QUUECKOW JTMHUHM HAIEJICHO Ha TMOJIyYeHHE O0yJaroluuMUCS
3HaHUM O (QYHKUUSAX KaK BaXKHEWIIeH MaTeMaTH4eCKOH MOJEeNH AJIs ONUCaHWUS U HCCIEeOBAHUs
Pa3HOOOPAa3HBIX MPOIIECCOB U SIBICHU B TIPUPO/IE U 001IecTBe. V3ydenne Mmareprasna CliocOOCTBYET
Pa3sBUTHIO Y OOYyYaIOIIMXCSI YMEHHs MCIIOJB30BaTh pa3iiMyHbIe BBIpa3UTEIbHBIE CPEACTBA S3bIKA
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MaTeMaTUKHd — CIIOBECHbIe, CHMBOJHMYECKHE, Tpaduyeckue, BHOCUT BKIaI B (OpMUPOBaHUE
MPEJICTABICHUA O POJIM MATEMATUKH B PA3BUTHH [TUBUJIN3AIUN U KYJIbTYPBIL.

6. CormacHo y4yeOHOMYy TuiaHy B 7-9 kiaccax u3ydaercs y4eOHBIH Kypc «AmnreOpa», KOTOPBIH
BKJIIOUAET  CIIEAYIOIIME OCHOBHBIE  pa3lenbl  coaepkaHus: «Uucna W BBIUMCICHUS,
«AnreOpanyeckue BHIPAKEHU», « Y paBHEHUS U HEPABEHCTBaY, « DyHKIUNY.

7. O011ee YuciIo YacoB, PeKOMEHJOBAHHBIX JJIs H3yUeHUs yaeOHOTo Kypca «Anredpa», — 306 9acos:
B 7 kiacce — 102 vaca (3 yaca B Heneno), B 8 kimacce — 102 gaca (3 gaca B Henento), B 9 knacce — 102
yaca (3 yaca B HEJIEIIO).

COJAEPKAHUE OBYYEHMUA B 7 KJIACCE.

1. Yucna u BeIUUCTICHUS.

JpoOu 0OBIKHOBEHHBIE U ACCATUYHBIC, TIEPEX0]] OT 0JTHOM (popMbl 3anucu apodeii k apyroi. [lonstue
palMOHAJIBHOIO  4YMCJIA, 3allUCh, CpPAaBHEHUE, YNOPSAJOYMBAHUE  PALUOHAIBHBIX  YHUCE.
Apudmerndeckue neiicTBUs ¢ pallMOHAIBHBIMU yKciIaMy. Pelienne 3a1a4d U3 peanbHOM NpakTUKY Ha
9acTH, Ha IpoOH.

CreneHp ¢ HaTypalbHbIM IOKa3aTeleM: ONpeieNieHHe, MpeoOpa3oBaHKUE BHIPAXKEHUH Ha OCHOBE
OTIpeIeNIeHus, 3aIUCh OOIBIINX Yncell. [IpoleHThl, 3a11Ch IPOIIEHTOB B BHJIE Ap0oOH 1 ApoOH B BUE
IIPOLEHTOB. TpHU OCHOBHBIE 3a/1a4y HA IPOLIEHTHI, PELIEHUE 3a/1a4 U3 PEaJIbHON IIPAKTUKHU.
IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPAJIbHBIX YHCEI.

PeasibHbIe 3aBUCMMOCTH, B TOM UYHCIIE NIpsiMasi U 0OpaTHas MPOIOPLMOHAIBHOCTH.

2. AnreOpanveckre BhIPaKEHHUS.

ITepeMeHHBIE, UNCIIOBOE 3HAYEHHUE BBIPAXKEHHUS C IEPEMEHHOM. JloNyCTHMBIE 3HAUEHUS IEPEMEHHBIX.
[IpencraBieHne 3aBUCUMOCTH MEXAY BEITMYMHAMH B BHE (GopmMyibl. Beraucnenus mo dpopmyram.
[TpeoOpa3oBanue OyKBEHHBIX BBIPAXKEHHUH, TOXKIECTBEHHO paBHbIE BBIPAKEHHs, IpaBUIIa
npeoOpa3oBaHusl CyMM W TPOHM3BEACHUH, MpaBUiIa PACKPBHITUS CKOOOK M TPUBEACHUS TMOTOOHBIX
CJIaracMsIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTeJIeM.

OpnowieHsl M MHorowieHel. CreneHb MHorouneHa. CIlO)KEHHE, BBIUMTAaHUE, YMHOXKEHUE
MHOTOWIEHOB. DOpMyJIbl COKpAlIEHHOTO YMHOKEHMS: KBaApaT CyMMBbl M KBaJapaT PpPa3HOCTH.
@dopmyJsia pa3HOCTH KBagpaToB. Pa3noxkeHrne MHOTO4JIEHOB HA MHOKUTEIH.

3. YpaBHEHHS U HEPABEHCTBA.

VYpaBHEeHUe, KOpPEHb YypaBHEHMs, IMIpaBUja MNpeoOpa3oBaHMs YpaBHEHUS, PaBHOCUIBHOCTb
YPaBHEHUM.

JIuneliHOE ypaBHEHHE C OJHOW IIEPEMEHHOMW, YUCIIO KOPHEW JIMHEHHOIO YPAaBHEHUs, PELICHUE
JTUHENHBIX ypaBHeHUH. CocTaBlieHNEe ypaBHEHUH 0 YCIIOBUIO 3a/1aul. PeleHre TeKCTOBbIX 3a/1a4 ¢
MIOMOUIbIO YPABHEHUH.

JluneitHOe ypaBHEHUE ¢ IBYyMs IEpEMEHHBIMU U ero rpaduk. Cucrema JByX JIMHEHHBIX YpaBHEHUN
C IByMsl IepeMEeHHBIMU. Pelienne cucteM ypaBHeHHi criocobom nozctaHoBkH. [IpumMeps! perienus
TEKCTOBBIX 33/J1a4 C IOMOIIbIO CUCTEM YPABHEHUM.

4. OyHKIUH.

Koopannara toukn Ha npsmon. UuciioBble IPOMEKYTKH. PaccTosHue mexay IByMsS TOYKaMH
KOOPJMHATHOU IIPSIMOM.

[TpstmoyronbHast cuctemMa koopauHat, ocu Ox n Oy. AGcryicea U OpAMHATA TOYKH Ha KOOPIMHATHON
wiockoctd. Ilpumepsl rpadukoB, 3anaHHbBIX (opmynamu. YreHHe TrpadUKOB pealbHbIX
3apucumocTteil. [lonstue pynkunu. I'papux ¢pynxnun. CoiictBa pyHkuui. Jluneitnas pynkuus, eé
rpapuk. I'papux dynxuum y = |x|. I'paduueckoe perieHue JTMHEHHBIX YpPaBHEHUH U CUCTEM
JIMHENHBIX YPABHEHUMN.

COJAEPKXAHUE OBYYEHMUA B 8 KJIACCE.

1. Ynucna v BEIUUCITICHUS.
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KBagpatubiii kopeHb u3 uncna. [loustre 00 uppanuoHaibHOM yucie. JlecaTuuHble TPUOINKESHUS
uppanvoHaIbHbIX uyucen. CBOHCTBA apu(pMETUYECKUX KBaJpPaTHBIX KOpPHEH M MX IPUMEHEHHUE K
peoOpa30BaHUIO YHCIOBBIX BHIPAKCHUN U BBIYUCICHUSAM. J{efiCTBUTEIbHBIC YHCIA.

Crenens ¢ nenslM 1okasaresneMm U e€ coiictsa. CTaHgapTHas 3alluch YHUCIIa.

2. AnreOpandeckue BhIpaKeHUsI.

KBanpaTHblil TpEXUIICH, pa3I10KEHUE KBAAPATHOIO TPEXWICHA HA MHOKHUTEIIN.

AnreOpanueckass qpoob. OCHOBHOE CBOWCTBO anreOpamdeckodl apodu. CrokeHue, BBIYUTAHHE,
YMHOXXEHUE, JelieHne anreopanyeckux Apooeil. PanyonanbHble BeIpakeHHs U UX IpeoOpa3oBaHue.
3. YpaBHEHHS U HEPABEHCTBA.

KBagpatHoe ypaBHeHue, ¢opMmysa KOpHEH KBaJIpaTHOTO ypaBHeHHus. Teopema Buera. Pemenue
YpaBHEHHH, CBOAAIIMXCSA K JIMHEHHBIM W KBaapaTHeIM. [Ipocteiime apoOHO-palmoHaIbHbIE
YPAaBHEHHUS.

I'paduueckas nHTEpHpETaMsS YPaBHEHUH C ABYMS MEPEMEHHBIMU U CUCTEM JIMHEWHBIX ypaBHEHUN
C IOByMs IepeMeHHbIMHU. IIpuMepsl penieHuss CUCTEM HEIMHEWHBIX YpPaBHEHMM C JBYyMs
IIEPEMEHHBIMH.

Pemienue TekcTOBBIX 3a7jau aNreOpandeckuM CriocoOOM.

UucnoBble HEPABEHCTBA M UX cBoWcTBA. HepaBeHCTBO ¢ OJHOW IepeMEHHOH. PaBHOCMIIBHOCTB
HepaBeHCTB. JIMHENHbIE HEpaBEHCTBA ¢ ONHOM mepeMeHHOW. CHCTEMBbl JIMHEHHBIX HEPAaBEHCTB C
OJIHOM IIEPEMEHHO.

4. OyHKIUY.

[Tonstrie GpyHkmpm. OOIACTh ONPEISICHUS U MHOXKECTBO 3HaueHUH (yHKIUH. CriocoObl 3a1aHus
byHKIUi.

I'papux pynkumun. Yrenne cBoicTB (yHKIHHM 1o e€ rpaduky. I[Ipumepsl rpadukoB (yHKIHH,
OTPa)KAIOIIUX peaJbHbIE IPOLECCHI.

@OyHKIUY, ONUCHIBAIOIINE MPSIMYI0 H OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBHCUMOCTH, UX TpaduKH.
Oy Y = X2,y = X, y =Vx, y=|X|. I'paduueckoe penreHne ypaBHEHHIT U CHCTEM yPaBHEHHIA.

COJEPXAHUE OBYYEHMUA B 9 KJIACCE.

1. Yucna v BEIYHUCIICHUS.

ParnonanbHele 4Kcia, UppalMoOHAIbHbIE YMCIA, KOHEYHbIE U OECKOHEYHBIE JIeCSTUYHBIE JPOOH.
MHO0€ecTBO AEMCTBUTEIbHBIX YUCE, JEHCTBUTENbHBIE YKCia KaK OECKOHEUHBIE IECATUUHBIE JPOOH.
B3anMHO 0JHO3HAYHOE COOTBETCTBUE MEKY MHOXKECTBOM JCHCTBUTEIBHBIX UACEI U KOOPAUHATHOU
MIPSAMOM.

CpaBHeHue JIeHCTBUTENBHBIX YUCell, apupMeTHIeCcKe JeHCTBUS C JeHCTBUTEIbHBIMU YHCIIaMHU.
Pa3mepbl 00bEKTOB OKPYXKArOIIETr0 MUpPa, JUIMTEILHOCTh IIPOLIECCOB B OKPYIKAIOLIEM MUPE.
[TpubnnxEéHHOE 3HaAUEHUE BEIMYMHBI, TOUHOCTh MpuOmmxkenus. Okpyrienue yucen. [Ipukuaka u
OLICHKA PE3yJIbTATOB BBIUMCICHUM.

2. YpaBHEHHUS U HEPABEHCTBA.

JInneliHoe ypaBHeHMe. Pemienne ypaBHEHNH, CBOAAIIMXCS K JIMHEMHBIM.

KBanpatHoe ypaBHeHMe. PemieHue ypaBHEHHH, CBOASIIMXCS K KBagpaTHBIM. buKBagpaTHOE
ypaBHeHue. [IpuMepsl pemeHus ypaBHEHHHM TpETbel M UYETBEPTOM CTENEHEH pa3iloKEHHEM Ha
MHOYUTEIH.

Pemenne npoOHO-palMOHANBHBIX ypaBHEHHU. PereHue TEKCTOBBIX 3a/ad  ajnreOpandecKuM
METOJIOM.

VYpaBHeHHe ¢ ABYMs IIEpEMEHHBIMU U €ro rpaduk. Pemenue cucrem AByX JHMHEHHBIX YpaBHEHUI ¢
JIBYMs IIEpEMEHHBIMU. PellleHne cucTem AByX YpaBHEHMM, OJTHO U3 KOTOPBIX JIMHEHWHOE, a IPYroe —
BTOpOI1 creneHu. ['paduueckas HHTEpIpeTalis CHCTEMbI YPABHEHU € ABYMS [IE€PEMEHHBIMHU.
Permienue TeKCTOBBIX 3aj1au aNreOpandeckuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
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Pelienne TUHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHON. Pelllenre cucTeM JIMHENHbBIX HEPABEHCTB C
onHOM nnepeMeHHoN. KBagpaTHbie HepaBeHCTBa. [ padndeckas MHTEpIpeTanus HEPaBEHCTB U CUCTEM
HEPABEHCTB C ABYMs IEPEMECHHBIMU.

3. OyHKIUH.

KBanpatnunas ¢pyHkuus, e€ rpaguk u cBoiictsa. Ilapadosa, KoopJMHATEI BEPIINHBI 1apadO0JIbl, OCh
CUMMETpPUHU TapadoIbI.

I'paduku ynkmii: y = £x, y = £x+b, y = f, y = x3,y = vx, y = |x|, u ux cBoiicTsa.

4. YucnoBble NOCIE10BATEIBHOCTH U IIPOrPECCUU.

[ToHsATHE YMCIOBOI MTOCIEI0BATEIBHOCTH. 3aJaHUE [TOCIIEI0BATEIbHOCTH PEKYPPEHTHOM (hopMyion
u GopmyIoii N-ro 4ieHa.

Apudmerndeckas U reomerpuueckas nporpeccund. ®opmyssl N-ro 4yjaeHa apupMETHUUYECKOH HU
r€OMETPUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakeHue 4ieHOB apu(hMeTHUECKOM 1 TeOMETPUUYECKOM TPOrpeccuii TOUKaMU Ha KOOPAMHATHON
IUIOCKOCTH. JIMHEMHBIN U SKCTIOHEHIMANIbHBIN pocT. CI0XKHbIE TPOLIEHTHI.

5. IlpenMeTHbIE pe3yIbTaThl OCBOEHUS MPOrPaMMBbl yUeOHOr0 Kypca «Airedpay.

5.1. IlpeameTHBIE pe3yabTaThl OCBOCHHUS MPOTPaMMBbI YI€OHOTO Kypca K KOHITy 0OyueHwHs B 7 Kiacce.
5.1.1. Yucna u BBIYUCICHHUS.

BremonHsTh, couyeTras yCTHBIE M NHCBMEHHBIE TpPHUEMBIL, apu(MeTHUecKue ICUCTBUS C
palOHaIbHBIMU YHCIIAMHU.

HaxomuTh 3HaueHUs YUCIIOBBIX BBIPAXKEHUN, NMPUMEHATh Pa3HOOOpa3HbIE CIIOCOOBI U MPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAKEHUH, ColepKalluX OOBIKHOBEHHBIE U JIECATUYHbIE JPOOU.
[TepexonuTh OT 0HOM (OPMBI 3alucU YUCEN K Apyroil (mpeoOpa3oBbIBaTh ACCATUYHYIO IpOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECSITUYHYIO APOOb).
CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrasaTh yncna.

BBINONHATE NPUKUAKY W OLEHKY pe3yJbTaTa BBIUMCICHHMM, OLEHKY 3HAUEHUN YHMCIIOBBIX
BbIpaXXCHUH. BBINOIHATE AEMCTBUSI CO CTENEHSMHU C HATYPAJIbHBIMU [10Ka3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JETUMOCTH, PA3JI0OKEHUE HA MHOKUTENIN HATYPaJIbHBIX YUCEIL.

Pemath  npakTHKO-OPUEHTHMPOBAHHBIE  3aJaud, CBSA3aHHBIE C  OTHOIICHHEM  BEJIUYMH,
IIPONOPLUOHAIIBHOCTBIO BEJIMYMH, ITPOLIEHTAMU, UHTEPIPETUPOBATh PE3YyJIbTAThl PEIICHUS 331a4 C
y4€TOM OrpaHUYEHU, CBA3aHHBIX CO CBOMCTBAMHU PACCMaTPUBAEMbBIX OOBEKTOB.

5.1.2. Anarebpanueckue BbIPaXKEeHHUS.

Hcnonp3oBath anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTH €€ B IIPOLIECCE OCBOCHUS
yueOHOro MaTepuaia.

HaxonuTh 3HaueHNs OyKBEHHBIX BBIPAXKEHUN MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3zoBaHMs 1I€IOTO  BBIPAKEHUS B MHOTOWIEH MPUBEJCHHUEM IOJ00HBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYJIEHA HAa MHOTOYJIEH M MHOTOYJIEHAa HAa MHOTOWIEH, NPUMEHSTh
(dopMyIibl KBaZpaTa CyMMBbI M KBaJipaTa pa3HOCTH.

OcCymiecTBIATh Pa3/IoKEHUE MHOTOUIEHOB Ha MHOMKUTENIH C IOMOIIBIO BBIHECEHHUS 3a CKOOKHU
00LIero MHOXKUTEJIS, TPYNITUPOBKY CllaraéMbIX, IPUMEHEHUS (POPMYI COKPAIIEHHOTO YMHOKEHHUSI.
[TpuMeHsaTh NpeoOpa3oBaHUs MHOTOYJICHOB ISl pEIIEHHs pasIMYHbIX 3a7ad M3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonb30BaTh CBOICTBa CTENeHEW C HATypaJbHBIMH TOKa3aTelsIMU JJIsl IpeoOpa3oBaHus
BBIPAKCHUII.

5.1.3. YpaBHeHUs U HEpAaBEHCTBA.

PemaTte nuHEHBIE ypaBHEHUS C OJTHOM MEPEMEHHOW, IPUMEHSS IpaBuia Iepexoia OT UCXOJHOTO
YPaBHEHHU K paBHOCUIbHOMY eMy. IIpoBepsTh, ABIISETCS 1M YUCIIO KOPHEM YpaBHEHHUS.
[TpumensTh rpaduueckre METO bl IPH PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonGupars npumepsl Map YMCEN, SBISIOMIMXCS PEHIEHWEM JIMHEHHOrO YpaBHEHHsS C JBYMS
MepPEMEHHBIMH.
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CtpouTh B KOOPAMHATHOM IUIOCKOCTU TpaduK JMHEHMHOrO ypaBHEHHUS C JIBYMs MEepEeMEHHBIMU,
MOJIB3YSICh IPpa)UKOM, IPUBOAUTH PUMEPHI PELICHUSI YPaBHEHUSI.

Pemathb cucteMbl IBYX JTMHEMHBIX YpaBHEHUH C IByMS IEpEMEHHBIMU, B TOM YHCIIe TpaduUYecKu.
CocTaBisATh M pemiaTh JUHEHHOE ypaBHEHHE WJIM CUCTEMY JIMHEHHBIX YPAaBHEHUH MO YCIOBHUIO
3aJlauM, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJyYCHHbIN pe3yibTar.

5.1.4. ®ynkuuu.

N306paxaTh Ha KOOPIUHATHON MPSMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpJIUHATAM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aIIMCHIBATH YNCIOBBIE IPOMEKYTKH Ha aIreOpandecKoM s3bIKE.

OTmeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpJIMHATaM, CTPOUTH TIpaduku
nuHEeUHBIX QyHKUuil. CTpouTs rpaduk GyHKIMH Y = |X|.

OnuceiBaTh ¢ TOMOIIbIO GYHKIUI U3BECTHBIE 3aBUCMOCTH MEX]y BEIMYMHAMH: CKOPOCTb, BpEeM,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOMMOCTD, POU3BOAUTEIBHOCTD, BpeMsi, 00bEM paboThI.
Haxoauts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumare rpaduueckuil crocod TmpeacTaBiIeHUS © aHanMW3a WHQOpPMAIMK, W3BIEKATh U
MHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB PEabHBIX MPOIECCOB U 3aBUCUMOCTEH.

5.2. IlpeaMeTHbIe pe3y/abTaThbl 0CBOCHHS MPOrPaAMMBbI Y4eOHOr0 Kypca K KOHIY 00y4eHus B 8
KJiacce.

5.2.1. Yucna v BEIYUCIICHUS.

Hcnonb30BaTh HayallbHbIE MPECTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEIN ISl CPAaBHEHUS,
OKpYTJICHUSI W BBIYMCICHUH, M300pa)kaTh NEHCTBHUTENBHBIC YMCIIA TOYKAMU HA KOOPAMHATHON
MPSMOM.

[TpuMeHsATh MOHATHE apU(PMETUUYECKOTO KBAJPATHOTO KOPHS, HAXOIWTH KBaJpaTHBIC KOPHH,
UCIIONB3Ysl TPU HEOOXOAMMOCTH KalbKYyJSATOp, BBINOJHATH MNPEeoOpa3oBaHUsl BBIPAKCHUI,
COoZIep KaIINX KBaJApaTHbIE KOPHH, UCTIONB3Ysl CBOWCTBA KOPHEH.

Hcnonb30Bath 3aMCcH OOJIBIINX U MAJIBIX YUCEI C TOMOIIBIO IECATUYHBIX IPOOeH U cTereHel yucia
10.

5.2.2. AnreObpanyecKue BhIpaKCHUSI.

[TpuMeHSTh MOHSTHE CTENEHH C IIEJIBIM ITOKa3aTelIeM, BBIIOIHATH MPeoOpa3oBaHUs BBIPAKCHUH,
COJIEp>KaIINX CTETICHH C IEJIbIM MOKa3aTeJIeM.

BEIMONHATE TOXXIECTBEHHBIE TPEOOpPa3OBaHMs PALNMOHAIBHBIX BBIPAKEHHH HA OCHOBE IPABHI
JeWcTBUI HaJl MHOTOWIEHAMH U anreOpanyecKuMHU ApoOsMu.

PackiagpiBaTh KBaApaTHBIN TPEXUICH HA MHOKUTEIH.

[TpuMeHnsaTh NpeoOpa3oBaHUs BBIPAKEHHM I pEIIeHUs pa3IM4YHBIX 3ajad U3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 PEaTbHON MPAKTUKH.

5.2.3. YpaBHEHUs U HEPABEHCTBA.

Pemrate nuHElWHBIC, KBaJpaTHBIE YPaBHEHUS W pallMOHAIBHBIC YPaBHEHHsSI, CBOISIIUECS K HUM,
CHCTEMBI IBYX YPaBHEHHH € IByMsI IEpPEMEHHBIMHU.

[IpoBoNUTE mpOCTEHIIME WCCIECAOBAHUS YPaBHEHWHW W CHUCTEM YypaBHEHUH, B TOM 4YHCIE C
IpUMEHEHHEM IpadUuecKuX MpeacTaBieHull (yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WM CHUCTEMa
YpaBHEHHH PEIICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

[lepexoauTh OT CIOBECHOH (HOPMYIMPOBKH 3aJaud K e€ anreOpandeckod MoOJENU C MOMOILBIO
COCTABIICHUS] YpaBHEHHsI WJIM CHCTEMBl YPaBHEHWH, WHTEPIPETHPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1aui OJY4YEeHHBIH pe3yibTar.

[TpuMeHsTh CBOWCTBAa YHCIOBBIX HEPABEHCTB IS CPABHEHHUS, OICHKH, pellaTh JHMHEWHBIC
HEPaBEHCTBA C OJHOM NMePeMEHHON U UX CUCTEMBI, JaBaTh rpauuecKyro HIUTIOCTPALINI0 MHOXKECTBA
peleHui HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

5.2.4. OyHKIUU.

[ToHnMaTh W WCIONB30BaTh (YHKIMOHAIBHBIE TOHITHS M S3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HaYeHH), ONPEAENATh 3HaYeHHe (YHKIMU MO 3HAYEHUIO apryMEHTa, ONpeNeNiTh CBOWCTBA
¢dbyuknun o e€ rpaduxy.

Ctpoutb rpaduku 3JI€MEHTapHBIX QYHKLIUH BUJIA:
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y = %, y= x2%, y= x3,y=+/x, y=|x|, onuceBaTh CBOIicTBa YMCIOBOH (QYHKIMH MO &
rpaduxy.

5.5.3. [IpeameTHBIE pe3yJbTaThl OCBOCHHS IMPOrpaMMbl yU4eOHOTO Kypca K KOHIly oOydeHus B 9
KJ1acce.

5.3.1. Uucna u BBIYUCIICHUS.

CpaBHHBATh ¥ YHOPSI0YMBAThH PAlHOHAIEHBIC M HPPALIIOHAIBHBIC YHCIIA.

BoimonusaTe apudmeTnueckue JEHCTBUS C pallMOHAJIbHBIMU YHUCJIAMH, COY€Tash YCTHBIE U
NUCbMEHHBIC TIPUEMBI, BBITIOIHITH BEIYUCICHHS ¢ UPPALMOHATIBHBIMH YHCIaAMH.

Haxoautb 3HaueHus CTENeHel ¢ eIbIMU MOKa3aTesIMU U KOPHEH, BEIUMCIISTh 3HAUCHUST YHCIOBBIX
BBIPAKCHU.

OKpyriasTh ACWCTBUTEIbHBIC YHCIA, BBIIOIHATH HPUKHUAKY pe3ysbTaTa BBIYMCICHHUH, OLEHKY
YUCJIOBBIX BBIPAKEHUM.

5.3.2. YpaBHEHHUsI 1 HEpABEHCTBA.

Pemrate nuHEWHBIC U KBaIpaTHBIC YPaBHEHUS, YPABHEHUS, CBOSIINECS K HUM, IPOCTEHIINE JPpOOHO-
paloHaIbHbIC YpaBHEHUSI.

Pemrate cuctemMbl ABYX JTMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU M CUCTEMBI JIByX YpaBHEHHH,
B KOTOPBIX OJTHO YPABHEHUE HE SBJISCTCS JTUHEHHBIM.

Pemate TekcTOBBIC 3aMaun aNreOpandecKuM CIOCOOOM C IMOMOIIBIO COCTABJICHUS YPAaBHEHHS WIIH
CUCTEMBI JIBYX YPaBHEHHI ¢ IBYyMsI IEPEMEHHBIMHU.

IIpoBOaNTE MNpOCTEHIINME HCCIEAOBAaHUS YPABHEHUM M CHUCTEM YpPAaBHEHMM, B TOM 4YHCIE C
PUMEHEHUEM rpauuecKux Mpe/CTaBlIeHU (yCTaHABIMBATh, UMEET JIM YpaBHEHHE WIH CHCTEMa
YpaBHEHHI PELICHHS, €CITH HUMEET, TO CKOJIBKO, U TIpoUee).

Pemars nuHeiiHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pellleHue HepaBEHCTB Ha
YU CJIOBOU IPSIMOM, 3aIIUCHIBATh PEIICHHUE C IIOMOLIBIO CHMBOJIOB.

Pemarp cucreMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE KBAApPaTHOE
HEPAaBEHCTBO, M300pa)kaTh pPEIIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MpPSIMOMW, 3alHCHIBATh
peleHe ¢ TOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUYHBIX 33/1a4.

5.3.3. Oynkuum.

PacnozHaBath (yHKIMM U3yuyeHHbIX BHUIOB. Iloka3bIBaTh CXEMaTHUECKU pACHOJOXKEHHE Ha

. . 3
KOOPJMHATHON TUIOCKOCTH TpadukoB (yHKIMHA Buma: y = £x, y= x+b, y = = y =

ax?+bx+c, y=x3 y=+/x, y=|x| B 3aBucMMOocTH OT 3HaueHHH KO>(h(HIMEHTOB,
OTHCHIBATh CBOMCTBA (DYHKITHIA.

Crpouth u u300paxkatb cXxeMaTHyecKu rpadUKU KBaJpaTUUYHBIX (PYHKIMH, ONMUCHIBATH CBOWCTBA
KBaJPaTUYHBIX (QYHKLHUH 110 UX rpadukam.

PacnioznaBate kBaspaTHuHyl (QyHKUUIO 10 ¢GopMylie, TPUBOJUTH MIPUMEPHl KBaJApPaTHYHBIX
(GYHKUMN U3 pealbHOW KU3HU, GU3UKU, TEOMETPUH.

5.3.4. YucioBsie MOCIEA0BATSILHOCTH U IIPOTPECCHH.

Pacrnio3HaBaTh apupMeTHUYECKYI0 M T€OMETPUUECKYIO IIPOTrPECCHH MPH Pa3HbIX croco0ax 3ajaHusl.
BbBINONHATE  BBIUMCICHHUS C HCIOJIBb30BaHMEM (OpMya n-ro wieHa apuPMeTHYecKoll H
TEOMETPUUYECKOH MPOTPECCHUM, CyMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbl MOCIEeI0BATEIbHOCTH TOUKaMH Ha KOOPIMHATHON IIIOCKOCTH.

Pemats 3a1aun, CBsI3aHHBIE C YACIIOBBIMU MTOCIIE0BATEILHOCTAMH, B TOM UHCIIE 3374l U3 PEATILHOU
’KHU3HU (C UCMOJIb30BaHNEM KaJIbKYyJIATOPA, HUGPOBBIX TEXHOIOTHIA).
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA 7 KJIACC

HauMenoBauue KoanuyecTBo 4acosB DJIeKTPOHHbIE JesATeJIbHOCTh YUMTEJSI C Y4eTOM
Nen/m pa3aesoB H TeM Konrposbubie IIpakruyeckue (uudpoBbie) paboueii mporpaMMbl BOCHUTAHUS
NporpamMmbl Beero padoTbI padoThI o0pa3oBaTejibHbIE
pecypcsl
1 Yucna v BBIYUCICHUS. o5 1 = [ToOyxnenune  oOydaromuxcs
PanmonaneHble yncia 2 co0mo1aTh Ha YpOKe OOIICTIPUHSATHIC
Anrebpanieckie § HOPMBI TIOBE/ICHUS, MpaBUiIa OOIICHUS
2 27 1 = CO CTapmIMMH M  CBEPCTHHKAMH,
BBIPAXKCHUS S .
= OPUHLIMIBL Y4eOHON UCHUIUIMHBI U
3 YpaBHeHUA K 20 1 S CaMOOpPTaHM3aIlIY;
HCPABCHCTBA D IpHUBIIEYEHHUE BHMMAaHUS
4 Koopaunater u 24 1 g 00y4JarOIUXCsl K ICHHOCTHOMY acreKTy
rpaduxu. OyHKIUU &) M3y4aeMbIX Ha YypOKax SIBJICHHI,
= OpraHu3aIys uX padOoThI C TOTyJaeMOn
v HA YpPOKE COLMAIbHO  3HAYUMOMU
% vH(poOpMAaLKeEii;
g IpUMEHEHNE Ha ypoke
% MHTEPAaKTUBHBIX (GopM paboTel ¢
s 00y4YalOIMMUCS:  HUHTEIEKTYalIbHbBIX
5 [ToBTOpEHHUE U 6 1 = urp, CTUMYJTAPYIOTIIX
oGobmenne 0 MO3HABATEIHHYIO MOTHBAIIHIO
00yJaromuxcs;
BKIIIOUEHHUE B YPOK MUTPOBBIX MPOLIEAYP
C IIeNbIO MOIePKaHUsl MOTUBALIUU
00y4JaromuXCcs K TOTYyYEHUIO 3HaHUH,
HATKUBAHUIO MO3UTUBHBIX
MEKIIMYHOCTHBIX OTHOIIIEHUH B KJlacce
OBIIEE KOJIMYECTBO 102 5 0

YACOB I10 [TPOTPAMME
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TEMATHYECKOE INTAHUPOBAHUME YYEBHOI'O ITPEIMETA 8 KJIACC

HanMeHoBAHMe Kosun4vecTBO 4acoB DJIeKTPOHHbIE JeATeIbHOCTh YUMTEJISI C Y4€eTOM
Ne A31CI0B 1 TeM K n (uudposrbie) padoueii mporpaMMbl BOCIIHTAHUS
HTPOJIbHBI AKTHYECKH
n/n E OrDAMMEI Bcero 06 PO ¢ pﬁ CCKUE  o6pasoBaTenbHbIe
abdoThI adoThlI
porp P p pecypcsl
Yucna u [Ipumenenne Ha ypOKe HHTEPAKTUBHBIX

1 BBIYMCIICHHS. 15 3 hopm paboThl c 00yJaroIMMUCS:
KBanpatHbie UHTEJUICKTYaJbHBIX WP, CTUMYJIHPYIOIINX
KOpHH MO03HABATEJIbHYIO MOTHBAIIHIO
Yucna u oOyyJaronmxcs;

2 BBIYUCJICHUS. v ) BKIIFOUCHUC B YpPOK HI'POBBIX
Crenens C LeJbIM HIpOLEnyp ¢ HEIBIO HoAAEpKanus
oKazareieM MOTHUBALIMM OOyYarOIUXcd K TOTYyYEHUIO

. .
AnreGpaneckue s 3HAHUH, HATQKUBAHMIO  TO3UTHBHBIX
N~ .

3 BBIDAKCHIIS. ; . . & MEXIIMYHOCTHBIX OTHOIIIEHUH B KJIacce;

KpanparHsiit = MHULHHPOBAHHE U MOJUIEpIKa
~~

Tpéxunen S MICCIIEZIOBATEIBCKOM 1EATENBHOCTH
oS 00ydJaronmxcst

Anredpanydeckue 2

4 BBIPAKEHUS. 15 1 4 3
Anrebpanyeckas £
Apo6h P

[@1

VYpaBHeHMs U E
HEPABEHCTBA. R

5 o 15 1 4 o
BaJ[paTHbIC =

YpaBHEHHUSI S

]

VYpaBHEHHU U g

5 HEpaBEHCTBA. 13 3 =
S

Cucrtemsbl =

K

ypaBHEHUH
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YpaBHeHus u
7 HEPaBEHCTBA.
HepaBenctBa
OyHKIUH.

8 OcHoBHBIE
TIOHSITHS
OyHKIUH.

9 Yucnosbie
byHKIIH
IToBTOpEHUE U

10 00001IeHnE

12

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

22




25

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA 9 KJIACC

HanMeHOBAHMe KoumnuectBo yacos JJIeKTPOHHbIE JesiTeIbHOCTD YYUTEISI C Y4eTOM
Ne udpoBbie a0oueii mporpaMMbl BOCIUTAHUS
pa3zie/ioB H TeM Konrpoabnbie IIpakTHyeckue (it pp ) P porp
n/n DOIDAMMEL Bcero p p oOpa3oBaTe/ibHbIE
a00ThbI a00ThbI
porp p p pecypcbl
Yucna u [IpuBneuenue BHUMAaHUS
1 BBIYHCIICHUS. 9 2 oOydJaromuxcsi K IIEHHOCTHOMY acCIeKTy
JlefcTBUTEIIBHEIC M3Yy4aeMbIX Ha ypoKax SIBIICHUH,
qucia OpraHm3aIys uxX padoThl ¢ TOJyYyaeMoOW Ha
YpaBHEHHS U ypOKe COLIMAJIbLHO 3HAYNMOK
[ee) .
) HEPABEHCTBA. 14 1 3 S uH(pOpMaLUEH;
YpaBHEHHS C OHOM S JIEMOHCTpALUs oOyJaromumcs
HepeMeHHoﬁ HE IMPUMCEPOB OTBCTCTBCHHOI'O, I'Pa’KAaHCKOI'0
VpaBHenus u E HOg@I{CHI/IH, MPOSIBJIICHUS quIOBeKOJHo6I/IéI u
3 HepaBEHCTBA. 14 1 3 8 JI00pOCEPACYHOCTH yepes nogoop
CHCTeMBI ypaBHEHHiA 2 COOTBETCTBYIOIIUX 3aa4 JUIsl pEeLICHUS;
VpasHe @ BKIIIOYCHHE B  YPOK  HI'POBBIX
BHCHHSA U
P £ npouenyp C  LEIbl  MOJAEpKaHUS
4 HEPABEHCTBA. 16 1 3 3
Q| MOTHUBALIMK OOYYAIOIIUXCS K TOJYyYECHUIO
HepaseHnctBa = N
= 3HAHUH, Hala>XUBaHUIO MMO3UTHBHBIX
5 DynKIMH 16 1 4 % MEKIMYHOCTHBIX OTHOLIEHHUH B KJIacce;
6 Yucnosele 15 1 3 = WHULUAPOBAHUE U MOAIEPIKKA
OCJICAOBATCIIBHOCTH g HCCIIEA0BATEIBCKOM IEATCILHOCTH
o
IToBTOpEHME, & oOyJaromuxcs
0000mmenne =
7 HICHHE, 18 1 4 =
CHCTEMaTHU3aIus S
3HaHMI A
OBHIEE KOJIMYECTBO
- 102 6 22

YACOB I10 ITPOTPAMME
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2.1.6.3 PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «'’EOMETPHUS» B 7-9 KIIACCAX
(JAJIEE COOTBETCTBEHHO - IIPOIT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»,
YUYEBHBIN KYPC).

IosicHUuTe/IbHAA 3aMUCKA.
I'eomeTpust Kak OAMH W3 OCHOBHBIX pa3eioOB LIKOJbHONW MaTeMaTHKH, MMEIOUIMHA CBOEH IEIbIO
o0ecreynTh U3yuyeHHe CBOWCTB M Pa3MepoB (UTYp, MX OTHOIICHWH M B3aUMHOE PaCIOJIOXKEHUE,
OIMPAETCS Ha JIOTMUYECKYI0, JOKA3aTeJIbHYI0 JUHUIO. [[eHHOCTh M3y4yeHHUs reoOMEeTpUH Ha ypOBHE
OCHOBHOTO 001Iero 00pa3oBaHUsl 3aKJIIOYAeTCs B TOM, YTO OOYYArOIIMKCS YYUTCS HPOBOIUTH
JI0Ka3aTelIbHbIE PACCYXACHUS, CTPOMTH JIOTMYECKHE YMO3AKJIIOUEHMsI, J0Ka3bIBaTb HCTUHHBIC
YTBEPKICHHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOAUTH PACCYXKACHUS «OT MPOTHUBHOTO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUpPOBaTh OOpPATHBIE YTBEPKICHHUS.
Ienbo u3ydeHHUs: reOMETPUM SABIIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpPU PELICHUM Kak
MaTeMaTHYECKUX, TaK U MPAKTUYECKHUX 3aJay, BCTPEUAIOLIMXCS B peanbHO sxnu3Hu. OOyuaronmiics
JOJDKEH HAy4dUThCS ONPENEeNsATh T'€OMETPHUECKYIO (DUTYypy, ONHMCHIBATH CIOBAMH YEepTEK HIN
PUCYHOK, HaMTH IUIOLWaJb 3€MEJBHOI0  Yy4yacTKa, paccuuTaTb HEOOXOAUMYIO  JUIMHY
OIITOBOJIOKOHHOTO Kabesst uiiu TpedyemMble pa3Mephl rapaxa it apromoouss. [Ipu pemenun 3amaq
IIPAKTUYECKOI'0 XapakTepa OOYYaroIUICS YyYUTCS CTPOMTh MaTeMaTHUECKHE MOJIENH pPeasbHbIX
KU3HEHHBIX CUTYallui, TPOBOJUTH BBIYMCIICHHUS U OIICHUBATH TOJTYYCHHBIA PE3yJIbTaT.
BaxHo noguépkuBaTh CBA3M TEOMETPUM C JIPYTMMHU Y4eOHBIMU NpeAMETaMH, MOTHBHUPOBATh
MCTIOJIB30BATh ONPEACICHUS T€OMETPHUECKUX (UTYp W TOHSATHHA, TEMOHCTPUPOBATh MPUMEHEHHE
MOJIyYEHHBIX YMEHUH B (DU3MKE U TeXHUKE. DTHU CBsI3U Haubosiee ipKo BUJHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckie COOTHOMICHU, «MeToa koopanHaT» u «Teopema ITudaropay.
VYuebublii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3feiibl COJACpPKAHMUSA:
«["eomerpuueckue GUTYps U UX CBOHCTBa», «VI3MepeHne reOMEeTPUIECKUX BETUIUHY, «/leKapToBbI
KOOP/AMHATBI HA INIOCKOCTHY, «BeKTOpbI», «BHKEHHS IIII0CKOCTNY, «IIpeobpazoBanus mo1o0us».
OO11ee YruCIo 4acoB, PEKOMEHIOBAaHHBIX IS U3Y4YeHHsI yaeOHOTO Kypea «I'eomerpus»n, — 204 vaca:
B 7 xiacce — 68 yacoB (2 yaca B Hezielnt), B 8 kiacce — 68 yacos (2 yaca B Hezen0), B 9 kiiacce — 68
4acoB (2 yaca B HEJIEIIIO).

COJAEPKXAHUE OBYYEHUA B 7 KJIACCE.

HavaneHele nonsaTus reometpun. Touka, npsmasi, OTpe30K, Jdyd. Yrou. Buasl yrinos. BeptukansHble
U CMexHble yribl. buccekrtpuca yria. Jlomanas, wmHoroyronbHuk. IlapamiensHocTh M
MEPIEeHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunble ¢urypbl. OCHOBHBIE CBOMCTBa oceBOi cummerpuu. IIpumepbl cuMMeTpuu B
OKPY’KaroIlleM MHpE.

OCHOBHBIE TIOCTPOEHHUS C TOMOIUBIO LMPKYJIsl M JuHeWku. TpeyronpHuk. Beicora, menmana,
OHMCCeKTpuca, MX CBOMCTBA.

PaBHOOe1peHHBIN 1 PaBHOCTOPOHHUH TpEYroiabHUKHU. HepaBeHCTBO TpeyronbHUKA.

CaoiicTBa ¥ IpU3HAKK paBHOOEPEHHOTO TpeyroyibHuKa. [Ipru3Haku paBeHCTBA TPEYrOJIbHUKOB.
CpolicTBa M NIpHU3HAKM NapauieabHBIX NpAMbIX. CyMMa yTIJoB TpEyrojbHUKA. BHeIIHWE yIubl
TPEYTOJIbHUKA.

[IpssmoyronbHbIi TpeyroibHUK. CBOWCTBO MEIMaHBI IPSIMOYTOJIBHOTO TPEYTOJIBHUKA, TPOBEAEHHON
K runoreHyse. Ilpu3Haku paBeHCTBa MPSAMOYTOJbHBIX TPEYrodbHUKOB. [IpsMoyronbHbIN
TPEYrOJbHUK ¢ yriioM B 30°.

HepaBeHcTBa B reomeTpHn: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMAHOW, TEOPEMA O
OosblIeM yrie u OoJblIel CTOPOHE TpeyrobHUKA. [IepneHuKysap U HaKJIOHHAS.
['eomerpuueckoe MecTo Todek. brccekTpuca yria U CepeuHHBIN NEPIEHAUKYISIP K OTPE3KY Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpY>KHOCTb U KpYyT, XOpJla U JUaMeTp, UX CBOWCTBA. B3anMHOe pacrojokeHue OKPY>KHOCTH U
npsmoi. KacarenbHas u cexymas K OKpy>KHOCTH. OKpy>KHOCTb, BIIMCaHHas B yroi. BrnucanHas u
ONMCaHHAasl OKPYKHOCTHU TPEYTrOJbHHKA.



27
COJAEP)KAHUE OBYYEHMUA B 8 KJIACCE.

YerbipéxyronpHuku. llapanmenorpamMM, ero mnpu3Haku U cBoiicTBa. YacTHble ciydau
napajuiesaorpaMmoB (IIpsIMOYTOJIbHUK, POMO, KBajapaT), MX MpU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparienus, e€ cBoicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meton ynBoenuss wmeauanbl. LleHTpanbHas cumMmerpus. Teopema aneca u  TeopemMa o
MPOMOPLUOHAIIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYrojbHUKA U Tpaneuuu. LleHTp Macc TpeyronbHUKa.

[TogoOue TpeyroabHUKOB, Kod(pdunument mnomodbus. [IpusHaku mOMOOMS TPEYTrOJBLHUKOB.
[TpumeHeHne NOA00HS IPU PELICHUN PAKTUIECKUX 3a/1a4.

CpoiictBa 1uiomianei reomerpuueckux ¢uryp. Dopmynbl AN [JIOWAAM  TPEYTOJIbHUKA,
napaienorpaMmma, pom6a u tpanenuu. OTHOIIEHHE TUIOIIAeH Mo100HBIX Guryp.

Brruncnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. [lpumenenne Teopems [Tudaropa npu pemeHun NpaKTHUECKUX 3a7ad.

CuHyc, KOCHHYC, TaHI'€HC OCTPOro yrila MpPSAMOYroJbHOTO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue pyHkiuu yriaos B 30°, 45° u 60°.
BrucanHble U IIEHTpaibHbBIE YIJIBI, YTOI MEXAY KacaTelbHOM U XOpAOH. YTIIBI MEXIY XOpAaMU U
CeKyIIMMHU. BrucaHHble U ONMCAaHHBIE YETHIPEXYrOJbHUKU. B3aumHOe pacmnosioxkeHue JIByX
okpyxHocTelt. Kacanue okpykHocteld. Ob1iue KacaTenbHbIe K IBYM OKPY>KHOCTSIM.

COJAEP)KAHUE OBYYEHMUA B 9 KJIACCE.

Cunyc, xocunyc, tanrec yrioB or 0 no 180°. OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKAECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne TpeyroapHukoB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. PenieHue npakTuyeckux 3aaad
C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 NpOU3BENECHUH OTPE3KOB XOP, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB CEKYLIUX, TEOPEMA O
KBaJlpaTe KacaTelbHOM.

BexTop, nnuHa (MOJysib) BEKTOpa, COHAIPABIIEHHBIE BEKTOPHI, MPOTHUBOIOIOKHO HalpaBlieHHbIE
BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMU HaJ BEKTOpamu. PasiokeHne
BEKTOpa MO JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel Bektopa. CKalsipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNUE JJIs1 HAX0XKJICHUS AJIMH U YIJIOB.

JlekapToBbl KOOpJAMHATHl Ha IUIOCKOCTH. YPaBHEHUS MNPSMOM M OKPYKHOCTH B KOOpJIMHATax,
NepeceYeHre OKPYKHOCTEN U NpAMbIX. MEeTO KOOpAMHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYroJIbHUKHM. JlmmHa OKpyx)HOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIUNCJIEHHE JUIMH QYT OKpy>kKHOCTel. [lnomanp kpyra, cektopa, cCerMeHTa.

JIBuKeHMsI TJIOCKOCTH M BHYTPEHHHE CHUMMETpUU (QUIYp (3JIEMEHTapHbIE IPEACTaBICHUS).
[TapaiensHslil nepeHoc. 11oBopor.

IIpenmeTHblIe pe3yJibTaThl 0CBOECHHS IPOrpaMMbl YueOHOro kypca «I'eomerpusi».
IIpenmerHbie pe3yabTaThl OCBOCHHMS NMPOrpaMMbl y4eOHOro Kypca K KOHIY 00y4eHust B 7
KJ1acce.

Pacrnio3HaBaTh M3ydeHHBbIE T€OMETpUYEeCcKHe (QUIyphl, ONPENENsATh UX B3aUMHOE DPACHOJIOXKEHHUE,
n300paxaTb TeoOMETpUYecCKHe (UTypbl, BBIOJHATH YEPTEXKH IO YCIOBHIO 3amaud. M3mepsaTh
JMHENHbIE U YITIOBBIE BEJIMYMHBI. Pemarh 3a1aui Ha BBIYUCIIEHUE UIMH OTPE3KOB U BEJTMYMH YTJIOB.
[IpoBoauTh TpyOylO OLIEHKY JMHEWHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B pEAIbHOM JKU3HH,
pa3sMepoB MPUPOTHBIX 00BEKTOB. Pazinnuarh pasmMepsl ’TUX 0OBEKTOB 110 MOPSAAKY BETUYHHBI.
Ctpoutp 4epTekH K reOMETPUUECKHUM 3a/1a4aM.

ITonp30BaTbcs TpHU3HAKAMH PaBEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BAaTh INPU3HAKKM U CBOWCTBA
paBHOOEAPEHHBIX TPEYTOJIBHUKOB NP PEHICHUH 33]1a4.

ITpoBOANUTH TOTMYECKHUE PACCYKIAEHUS C UCTIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.
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[Tonb30BaTbcsl MpU3HAKAMU PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJBHUKOB, CBOWCTBOM MEIUAHBI,
MPOBEIEHHOM K TUITOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PEILIEHUU TEOMETPUUYECKHUX 3a1a4.
Omnpenensts napajuieNbHOCTh MPSMBIX C MOMOUIBIO YIVIOB, KOTOPble 00pa3yeT ¢ HUMHU CEKyIlas.
Onpenensts napajiieIbHOCTb MPSMBIX C IIOMOILBIO PAaBEHCTBA PACCTOSHUN OT TOUYEK OAHOM IPSIMOMN
JI0 TOYEK JPYTroM MPsSMOM.

Pemate 3amaum Ha kieTyaroi Oymare.

[IpoBOAUTH BBIYMCICHUS U HAXOAUTh YMCIIOBbIE M OyKBEHHbIE 3HAYCHUS YIJIOB B T€OMETPHUYECKHUX
3a7a4ax C HUCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJIBHUKOB U MHOTOYTOJIBHHUKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX IPU MEPECCUYCHUU JIBYX NapauIeTIbHBIX MPSAMBIX CeKyllei. Pemars npaktudyeckue
3a71a4 Ha HaXO0KJICHUE YTJIOB.

Brnagerh moHSATHEM TI'€OMETPUYECKOTO MeCTa TOYEK. YMETh ONpeNeNsTh OUCCEKTpUCY yrIila U
CEepPEAUHHBIN MEPIIEHANKYJIISAP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOYEK.

@opMyIMpOBATh OINPENCIICHUS] OKPYKHOCTH M Kpyra, XOpAbl M JIHaMETpa OKPY>KHOCTH,
M0JIb30BAThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOMCTBA MPU PELICHUH 3a/1a4.

Bianere nmoHATHEM ONMCAHHOW OKOJIO TPEYIrOJbHHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LEHTP.
[Tonb3oBaTbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OTHOMN
TOYKE, U O TOM, YTO CEPEIMHHbIEC MEPIEHIUKYJISAPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCs B
OJTHOH TOUYKE.

Biianers noHsTHEM KacaTeIbHON K OKPYKHOCTHU, MOJIb30BaThCSl TEOPEMOM O MEPIEHIUKYIISIPHOCTH
KacaTeJbHOU U pajinyca, MPOBEIEHHOTO K TOYKE KaCaHUSI.

[Tonb30BaTbcsl MPOCTEUIIMMH T'€OMETPUUYECKUMHM HEPAaBEHCTBAMM, MOHUMATh MX IPAKTUYECKUM
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOEHHUS C TOMOILBIO HUPKYJISL U IMHEUKH.

IIpeameTHbIe pe3yibTaThl OCBOCHUS MIPOrPaMMbl Y4e0HOI0 Kypca K KOHIY 00y4yeHus B 8
KJ1acce.

PacriozHaBaTh OCHOBHBIE BUBI YETBIPEXYTOJIBHUKOB, UX JIEMEHTHI, I10JIb30BAThCS UX CBOMCTBAMU
IIPU pELICHUN T€OMETPUUYECKUX 3a/1a4.
ITpuMeHATH CBOIMCTBA TOUKH MEpECEUEHUsI MeIMaH TPEyTroJIbHUKA (LIEHTPa Macc) B PELLICHUH 3ajiau.
Bnagers moHsTHEM cpelHEW JMHUM TPEYrojbHMKA M Tpamneluuy, NPUMEHSATh UX CBOMCTBA MpHU
pemieHnn reomeTpuyeckux 3azxad. [losmb3oBatbea  Teopemoit  @Pameca U TEOpeMOM O
MIPOIMOPLIMOHANIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PEeIIeHUs IPAaKTUUECKUX 3a1a4.
[TpuMeHATH MPU3HAKH [TOJIO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUUECKUX 3a]1ay.
ITonb3oBatbes Teopemoii [udaropa ans penienrs reoMeTpuueckux 1 pakTudeckux 3aaad. CTpoutsb
MaTEMaTHUYECKyI0 MOJIENb B IPAKTHYECKHX 3a7adax, CaMOCTOSITEIIBHO IPOBOJUTH YEPTEX H
HaXOJUTh COOTBETCTBYIOLIUE JITTUHBI.
Bnagets NOHATHAMHU CHHYCa, KOCUHYCA M TAHT€HCA OCTPOrO yIia IPsIMOYTOJIBHOIO TPEYTOJIbHUKA.
[Tonb30BaTbCs STUMU MOHATUSAMU JJIS1 PELICHUS TPAKTUYECKUX 3a/1a4.
Bbraucnars (pa3nuyHbIME CIIOCOOaMU) MJIOMIA(b TPEYTOIbHUKA U IUIOLIAIM MHOTOYTOJIBHBIX (QUTYD
(MoAB3ysCh, T€ HEOOXOAUMO, KabKYIATOPOM). [IpUMeHATh nonydeHHble YMEHUS B IPAKTHUECKUX
3a/1a4ax.
Bnagers MOHATHUSMU BIMCAHHOTO U LIEHTPAJIBHOTO YIJa, MCIOJIB30BaTh TEOPEMBI O BIHCAHHBIX
yIiax, yriax MexJy XopAaMH (CeKyLIMMM) U yTiie MeX]Jy KacaTelbHOH M XOpAOH HpU peleHuH
Tr€OMETPUYECKHX 3a/1a4.
Brnagerb MOHATHMEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA ONMCAHHOIO
YeThIPEXYTOJIbHUKA MIPH PEIICHUHU 3a]1a4.
IIpuMeHsTh NOJlyYE€HHBbIE 3HAHUSA Ha MPAKTHUKE — CTPOMTh MAaTEMaTHYECKHE MOJEIM Ul 3ajad
peaIbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIYUCICHHUS C MPUMEHEHHEM MOJ00Us U
TPUTOHOMETPHH (TIOJIB3YSACH, I71e HEOOX0IMMO, KAIBbKYJISATOPOM).
IIpenmeTrHble pe3yabTaThbl OCBOEHHMS NMPOrpaMMbl y4eOHOro Kypca K KOHIYy o0y4deHusi B 9
KJ1acce.
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3HaTh TPUTOHOMETPHUYECKUE (DYHKIMH OCTPHIX YIJIOB, HAXOJUTh C HMX TIOMOIIBIO pa3IHYHBIC
DIIEMEHTHI TMPSIMOYTOJBHOTO TPEYTONbHHUKA («PEIICHHE TMPSIMOYTONBHBIX TPEYTOJHLHUKOBY).
HaxomuTh (¢ TOMOIIBIO KAIBKYJISATOPA) [UTMHBI U YTIIBI U1l HETAOJIUYHBIX 3HAUCHHIA.

[Tonb3oBaTbess (OpMyJiaMUd TIPUBEICHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXKICCTBOM JIJIsI
HAXOXXJCHUS COOTHOIICHUI MEX]Iy TPUTOHOMETPHUYECKUMH BEITHUYNHAMHU.

Hcnons30BaTh TEOpEeMbl CHHYCOB W KOCHHYCOB JUISi HAaXOXICHHS PA3JIMYHBIX JJIEMEHTOB
TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY ), IPUMEHSTh UX TPU PEIICHUH T€OMETPHUECKUX 3a]1aY.
Braners nonsitusiMu mipeoOpa3zoBaHuUs MOA00MS, COOTBETCTBECHHBIX JJIEMEHTOB MOJOOHBIX (QUTYD.
[Tonp30BaThCsi CBOMCTBAMU MOA00US TIPOU3BOJIBHBIX (PUTYp, YMETh BBIYUCIATH JUTHHBI U HAXOJUTh
yIrael 'y 1moao0HbIX (uryp. IlpumeHsSTH CBOWCTBA MONO0MS B MPAKTUYSCKUX 3ajadax. YMeETh
IPUBOJIUTH TIPUMEPBI TOJOOHBIX (PUTYDP B OKPYIKAIOIIIEM MUpE.

[Tonb30BaThCs TEOpEMaMU O TIPOU3BEICHUN OTPE3KOB XOP/, O MIPOU3BEICHUN OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOPAMU, IOHUMATh UX TEOMETPHUECKUN ¥ (PU3MUECKHUN CMBICI, IPUMEHSATh UX B
PELICHHH TEOMETPUYECKUX U (PU3NYECKUX 3a1ad. [[puMeHsTh CKaJspHOE MPOU3BEACHUE BEKTOPOB
JUTSL HAXOXKICHHUSI JTMH U YTJIOB.

[Tonp30BaThCs METOJIOM KOOPAWHAT Ha TJIOCKOCTH, IPUMEHSTH €r0 B PEIICHUU T€OMETPUYCCKUX U
MPAKTUYECKHX 3a7ad.

BrnaneTs NOHATHSMHE MPABHUIILHOTO MHOTOYTOJILHUKA, JUTUHBI OKPY)KHOCTH, JITTHHBI TYTH OKPY)KHOCTH
Y paJMaHHON MEpHI yTiia, YMETh BBIYUCIIATH TUIOMIA (b KPyTa u ero yacteil. [[puMeHsITh moaydeHHbIC
YMCHUS B TIPAKTUYECKUX 3a/[a4aX.

HaxomuTh ocu (MU IEHTPHI) CAMMETPUH (DUTYP, TPUMEHSATH JIBHYKEHUS TIOCKOCTH B IMPOCTEUIITHX
ciTydasx.

[TpuMeHSTh TIONyYEHHBIC 3HAHWS HA MPAKTHKE — CTPOWTHh MATEMAaTHUECKHE MOJSIH I 3ajad
peaabHON JKU3HM M TPOBOJUTH COOTBETCTBYIOUIME BBIUMCICHUS C MPUMEHEHHEM IOJO0HS U
TPUTOHOMETPHYCCKHUX (PYHKIHH (TIOJIB3YSCh, T HEOOXOAUMO, KATBKYISTOPOM).
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TEMATHYECKOE OE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA 7 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBIE JesATeJIbHOCTh YUMTEJSI C Y4eTOM
Ne HaumeHoBaHue pa3ieioB Ilpakruyec  (uuppoBbIie) palo4eil nporpaMMbl BOCIIMTAHUS
0/ ¥ TeM MPOrpamMmel Bcero KOHT%O‘M’H KHe odpa3oBaTe/ibHbIE
ble padoThI paGoThi pecypesI
[Ipocreiimue [IpuBneuenue BHUMAaHMUS
1 reoMeTpuueckue GUrypsl u 14 o0ydJamuxcsi K [EHHOCTHOMY
uX cBoicTBa. M3mepenue acmeKTy HW3y4YaeMbIX Ha  YpoOKax
TCOMETPHUYSCKUX BEIIMIUH SIBIICHUH, OpraHW3aIus UxX paboThl C
2 TpeyroabHuKH 22 1 MOJly4aeMoOl Ha YpOKE COLHaIbHO
[TapannensHble MpsMBbIE, ﬁ sHATUMOH HEQOpMaImeH;
3 14 1 O JIEMOHCTpAIHsl 00YYaIOIIUMCSI
CyMMa yTJIOB TPEYTOJbHUKA —
i MIPUMEPOB OTBETCTBEHHOIO,
OKpy>KHOCTE M KpYT. % IPaxaaHCKOTro MOBE/ICHUS,
4 T'eomeTpreckne 14 1 p NPOSBIEHHS  YEJIOBEKONIOOMS |
TOCTPOCHHMA é JIOOpOCEPICYHOCTH  Yepe3  Moa0op
@ COOTBETCTBYIOIINX 3a71a4 JUTS
§ peleHus;
g BKJIFOUCHHE B YPOK HIPOBBIX
= OpoUeayp C IeNbl0 MOAAepP KaHUS
TosTopenue, 0Go6ieHHe % MOTHBAIIAH 06}1‘—IaIOHII/IXC$[ K
S SHAHII 4 1 = TOIYYECHHUIO 3HAHUM, HAIaKUBAHUIO
S MTO3UTUBHBIX MEXIIMIHOCTHBIX
% OTHOIIIEHHUH B KIIAcCe;
= WHUITUUPOBAHUE U MTOJICPIKKA
e HCCIIEIOBATENLCKOM IeATeIbHOCTH
A 00yyJaronmxcs
OBIIEE KOJIMYECTBO YACOB 68 4 0

10 I[TPOI' PAMME
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA 8 KJIACC

HanMeHoBamme KoJsnuecTBO 4acoB JJIeKTPOHHbIE JeATeIbHOCTh YUMTEJISI C Y4€eTOM
Ne (uudposrbie) padoueii mporpaMMbl BOCIIUTAHUS
1w/ pa3zejioB M TeM Beero Kourposbuble IIpakTHyeckue 0Bpa30BATETBHBIC
NPorpaMmMsbl padoThI padoThbI pecypebi
1 YeTIpEXyroJIbHUKU 12 1 IIpuBneyenue BHUMAaHUS
Teopema Dareca n oOyJaromuxcs K LEHHOCTHOMY
Teopema o aCmeKTy M3yYaeMblX Ha  ypoKax
2 TIPONOPLHOHATBHBIX 15 1 SIBJICHUH, OpraHu3alis ux paboThl C
OTpe3Kax, MOL0BHbIE MONY4aeMOi Ha YPOKE  COLHMATLHO
TPEyTONbHUKH - 3HaYUMOM HH(pOpMaLIHeH;
Tromans. HaxosieHue o JEMOHCTpaNusl 00yJaroIIIMCs
romanei ~ IpUMEpPOB OTBETCTBEHHOTO,
. TPEeyTONBHHKOB I y . ..'i_r rpakIaHCKOTO MOBEJICHMS,
S POSIBICHUS YeJI0BEKOII00us u
MHOTOYTOJILHBIX (QUTYD. =~
TLToMmAH TOOGHbIX S T00pOCEep/IEYHOCTH  Yepe3  Moaoop
buryp § COOTBETCTBYIOIINX 3a1a4 TUIS
d perieHus;
4 TeopeMa HI/I(baropa 1 10 1 § BKJIIOYCHHE B YpPOK HIPOBBIX
Hataja TpUroHOMeTpHH 2 MpoIeayp C IENbl0 TOJIEPKAHUS
VTIIBI B OKPY>KHOCTH. E MOTHUBAIIIH o0Oydaromuxcs K
BricanHbIe u onmuCaHHbIe % MOJIyYEHUIO 3HAaHUM, HaJIAKUBAHUIO
5 HCTBIPCXYTOJIbHUKH. 13 1 = MO3UTHUBHBIX MEXKITUUHOCTHBIX
KacarenbHsie k g OTHOIIIEHUH B KJIACCE;
okpyxHocTH. Kacanue % VHUIMUPOBAHUE U MOJJEPKKA
OKPYKHOCTEH E UCCIIE0BATENBCKON EATENEHOCTH
5 HOBTOPCHI/IC, 0000111eHE 4 1 LL% 00y4Jaromuxcst
3HaHUI
OBIIEE KOJIMYECTBO 68 6 0

YACOB I10 ITPOTPAMME
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA 9 KJIACC

KoanuecTBOo 4acoB

Ne HaumeHoBaHue pa3jiesioB u IpakTn
KoHTpoJibHbIE
n/n TeM MPOrpamMMbl Bcero yecKkHne
padoThI
padoThbI
Tpuronomerpusi. Teopembl
1 KOCHUHYCOB U CUHYCOB. 16 1
Pemenne TpeyroabHUKOB
[IpeobpaszoBanue moao0ms.
2 MeTtpurueckue COOTHOUIEHUS 10 1
B OKPY>KHOCTHU
3 BexTopsl 12 1
4 JlexkapTOBbI KOOPAUHATHI HA 9 1
TUIOCKOCTH
[IpaBunpHbIE
MHOTOYTONEHUKHU. J{TuHA
5 OKPYXHOCTH | TUTOMIAh 8
Kpyra. Beruucnenue
IJIomaaen
6 JIBMO>KEHUS TIIOCKOCTH 6
7 [ToBTOpenue, 06001IEHNE, 7 5
CUCTeMaTH3aIusl 3HAaHHUH
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTesibH
ble pecypchl

bu6nuoreka LIOK https://m.edsoo.ru/7f41al2c

JeITeJIbHOCTD YUHUTEJISI € y4eTOM
paboyeii mporpaMMbl BOCIMTAHUS

[TpuBneyenue BHUMaHUs
0o0ydJaromuxcss K IEHHOCTHOMY acCIeKTy
U3y4aeMbIX ~ Ha  ypOKax  SBJICHHUIA,
opraHu3aius ux paboThl C MOJy4aeMOn Ha

ypoke COIIMATILHO 3HAYUMOMN
uHpOpManuei;
JIEMOHCTpAIHs 00y4JaromuMCst

PUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO
TIOBEJICHUSI, TIPOSIBJIICHUSI UYEIIOBEKOIIOOHS
U J100pOCepACUYHOCTH uepe3  1moadop
COOTBETCTBYIOIIUX 33]1a4 JIJISl PEIICHUS;
BKJIIOUEHHE B YPOK HUIPOBBIX
Opoleayp €  I[elblo  TOoJJepKaHUs
MOTHUBaAIlUH o6yqa}01unxcsl K TMOJY4YCHHIO
3HAaHWH, HAJIAKUBAHUIO  TO3UTHUBHBIX
MEXIIMYHOCTHBIX OTHOIIIEHUN B KJIacce,
UHUIMHPOBAHUE U MTOAEPIKKA
WCCIIEIOBATEILCKON ACATEITbHOCTH
o0yJaromuxcs
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2.16.3 PABOYAsSA IIPOTPAMMA VYYEBHOI'O KYPCA «BEPOATHOCTh H
CTATHUCTHKA» B 7-9 KJJACCAX (JAJIEE COOTBETCTBEHHO - IIPOI'PAMMA
YYEBHOI'O KYPCA «BEPOSATHOCTDb U CTATUCTHUKA», YHEBHBIN KYPC).

HosicHuTeIbHASA 3aNUCKA.
B coBpemeHHOM 1H(POBOM MHpE BEPOSTHOCTh M CTATUCTHKA MPUOOpETaroT BCE OOJBIIYIO
3HAYUMOCTbh, KaK C TOYKH 3PEHHS MPAKTUYECKUX TMPUIOKEHHUM, TaK U UX POJIM B 0Opa3OBaHUH,
HEOOXOIMMOM Ka)XIOMy uelloBeKy. Bospacraer umcio mpodeccuii, mpu OBIaJEHUH KOTOPHIMHU
TpeOyeTcst xopoias 6a30Basi HOJATOTOBKA B 00JIACTH BEPOSTHOCTU U CTATUCTUKH, TaKas MOATOTOBKA
Ba)KHA JIJIS IPOJIOJDKEHUS 00pa30BaHMA U 171l YCIIEUTHOM NMPOo(hecCHOHAIBHON Kapbhephl.
Kaxxaplii yenoBek NOCTOSTHHO MPUHUMAET PELISHUS] Ha OCHOBE UMEIOIINXCS Y HEro JNaHHBIX. A U1
000CHOBaHHOTO NpUHATHA PCUHICHUA B YCJIOBUAX HCAOCTATKa WU I/I36LITKa I/IH(i)OpMaL[I/II/I
HE0O0XO0JMMO B TOM YHUCJIE XOPOIIO CPOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.
VIMeHHO TI0ATOMY OCTPO BCTaaa HE0OXOAMMOCTh CPOPMUPOBATE Y 00yJAOIIUXCS (PYHKIIMOHAIBHYIO
rPaMOTHOCTh, BKJIIOYAIOIIYI0O B ce0s B KayecTBe HEOTHEMJIEMOM COCTaBIISIIOIICH YMEHHe
BOCIIPUHMMATh M KPUTHYECKH aHAIM3UPOBATh HH(POPMALMIO, TPEACTABICHHYIO B PAa3JIMYHBIX
dbopMax, MOHMMATh BEPOSTHOCTHBIM XapaKTep MHOTUX PpEalbHBIX IPOLECCOB M 3aBUCHMOCTEH,
IIPOU3BOJUTH IIPOCTEUIINE BEPOATHOCTHBIE PACUYETHI.
3HAKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMH IIPUHIIUIIAMU cOOpa, aHAIIM3a U IPEICTABICHUS TaHHBIX
U3 Pa3IUIHBIX cep KU3HU OOIIECTBA U TOCYIapCTBa MPUOOMIAET 00yUJaIOUXCS K 00IIECTBEHHBIM
uHTepecaM. M3ydeHne OCHOB KOMOMHATOPHKHM pPa3BHUBAET HAaBBIKM OpraHu3aluu mepedopa u
HOI[C‘-IéTa Yuciia BApUAHTOB, B TOM YHMCJIC B IIPUKJIAAHBIX 3aJjadax. 3HaKOMCTBO C OCHOBaMH TCOpHUUn
rpadoB cozmaér maremaruueckui QyHaameHT s (HOpPMHUpPOBAHHS KOMIETEHLUH B o01acTu
UHPOPMATUKU U THUPPOBBIX TeXHONOTHH. [Ipy H3y4eHNU CTaTUCTUKH U BEPOSTHOCTH 00OTaIIAI0TCS
MpEeJICTaBICHUs] OOYyUYalolUXcsd O COBPEMEHHON KapTHHE MHUpa M METOJaX €ro HCCIeIOBaHUA,
dbopMUpyeTCsl IOHUMAHUE PO CTATHCTUKHM KaK MCTOYHUKA COMAIBHO 3HAYUMON MH(DOPMALIUH |
3aKJIaJIbIBAIOTCS] OCHOBBI BEPOATHOCTHOT'O MBIIIIJICHHUS.
B cooTBeTcTBUM C JaHHBIMU LEISIMH B CTPYKTYpE Mporpammbl yueOHOro Kypca «BeposTHOCTh u
CTaTHCTHUKA» OCHOBHOTO 00IIero o0pa3oBaHMsI BbIACIEHBI CIEIYIONIME COJIEPKaTeIbHO-
METOOUYECCKHUEC JIMHUMU. ((HpeI[CTaBJ'ICHI/IG JaHHBIX K OIIMCAaTCJIbHAsA CTAaTHUCTUKa», <<B€p0$[THOCTB)),
«2neMeHTbl KOMOMHATOPHKNY, «BBeneHne B Teoputo rpadopy.
COHep)KaHI/IC JIMHUH ((HPGI[CTaBHeHHG AAHHBIX U OIMMUCATCIIbHAA CTATUCTHUKA» CIIYKHUT OCHOBOM JJIsL
(dopMHpOBaHUs HAaBBIKOB pabOThl ¢ MH(OpMALMEl: OT YTEHUS W MHTEpHIpeTaluu MHPOpMaluy,
IpEeJICTaBICHHON B Ta0iMIIaX, HA AUarpaMmax U rpadukax, 10 coopa, MpeAcTaBIeHUS U aHaIU3a
JTAHHBIX C HUCIOJb30BAHUEM CTAaTUCTHUYECKUX XapaKTEPUCTHK CpPeIHUX U pacceuBaHus. Paboras c
JaHHBIMH, O6y‘-IaIOIIII/ICC${ ydarcd CUHHUTBIBATbD W HUHTCPHOPETHUPOBATE JAHHBIC, BbIJIBUTATh,
apryMEHTUPOBaTh U KPUTHUKOBATh MPOCTEUIINE THUMOTE3bl, Pa3MBIIIIATh HaX (aKTopaMu,
BBI3bIBAIOIIMMH HM3MCHYMBOCTH, U OLCHHMBATbL HUX BJIIMAHHEC Ha pacCMAaTpuBACMBIC BCIIMYUHBI U
IIPOLIECCHI.
VHTynTMBHOE NpPEACTABICHUE O CIy4allHOM W3MEHYHMBOCTH, MCCIIEIOBAHHME 3aKOHOMEPHOCTEH H
TEHJCHIIMA CTAHOBUTCSI MOTUBUPYIOLIEH OCHOBOM JUIsl M3yUEHUSI TEOPUM BEpOsITHOCTEN. bompmioe
3HAYCHHUEC UMCIOT MPAKTUYCCKUC 3adaHHsl, B YACTHOCTHU ONBITHI C KJIACCUYCCKUMU BEPOATHOCTHBIMHA
MOJIETISIMHU.
[ToHsiTe BEpOSITHOCTH BBOJUTCS Kak Mepa MpaBAoIoaoous ciydaitHoro coobitus. [Ipu u3yuenuun
y4eOHOTro Kypca o0yJaromuecs: 3HaKOMATCS C IPOCTEUIIIMMU METO/IaMH BBIYHMCIICHUSI BEPOSITHOCTEH
B CHy‘I&fIHBIX OKCIICPUMCHTAX C pPaBHOBO3MOXKXHBIMHU 3JICMCHTAPHBIMH UCXOAaMU, BEPOATHOCTHBIMHA
3aKOHAMH, MO3BOJISIONIMMHU CTaBUTh U pemaTh Oojiee CIOXKHBbIE 3aauu. B yueOHbI Kypc BXOAAT
Ha4YaJIbHBIC MTPCACTABJICHUA O cnyqaﬁme BCJIIMYMHAX U UX YHUCJIOBBIX XapaKTCPHUCTHUKAX.
B pamkax y4eOHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYalOUIMXCS C MHOXECTBAMU U
OCHOBHBIMHM OII€palvsiIMKM Had MHOXCCTBaAaMHM, paCcCMaTpuBarOTCA MHOPHUMEPBI IMPUMCHCHUA I
peleHus 3aj1ay, a Tak)Ke UCIOIb30BaHMA B IPYTHX MAaTeMAaTHUYECKUX Kypcax U yUeOHbIX IpeaMeTax.
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B 7-9 knaccax nzydaercs yueOHbIN Kypc «BeposITHOCTD ¥ CTaTUCTHKAY, B KOTOPBIN BXOST Pa3/Ieibl:
«IIpencrapneHue [aHHBIX W OINUCATENIbHAs CTaTHCTHKa», «BeposTHOCTH», «DJIEMEHTHI
KOMOMHaTOpUKN», «BBeaeHnue B Teoputo rpadosy.

OOmiee 4YMCIO 4YacoB, PEKOMEHJOBAHHBIX i HM3y4YeHHs ydeOHOro Kypca «BeposTtHOocTh u
cratuctuka», — 102 gaca: B 7 kiacce — 34 vaca (1 gac B Heneno), B 8 kiacce — 34 vaca (1 gac B
Hezeno), B 9 kiacce — 34 yaca (1 yac B Hezento).

COJAEPKAHUE OBYYEHUA B 7 KIIACCE.

[IpencraBnenue MaHHBIX B BHJE TaOnMil, Auarpamm, rpadukoB. 3amojiHeHHE TAOIUI], YTCHHUE U
MMOCTPOCHUE auarpaMm (CTOJIOMKOBBIX (CTOJIOYATHIX) U KPYroBbiX). UTeHHE TpadUKOB peaslbHBIX
nporeccoB. M3Bneduenne nHpopManuy U3 guarpaMm M TabJIUI], UCIOIb30BAaHUE M MHTEPIPETALNS
JAHHbBIX.

OmnwucartenpHas CTaTHCTHKA: cpenHee apudMeTHUecKoe, MeauaHa, pa3Mmax, HauOonblee |
HauMeHbIlIee 3HaYeHUsI Ha0opa YMCIIOBBIX TaHHBIX. [IpuMepsl ciydyaiiHON U3MEHYMBOCTH.
Cny4aifHplii SKCIIEpUMEHT (OMbIT) M chydailHoe coObiTHe. BepostHocts u yactora. Pouib
MaJIOBEPOATHBIX U TMPAKTUYECKH TOCTOBEPHBIX COOBITUI B MpUpOJe U B obOmiectBe. MoHeTra u
UrpalibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, Bepmmua, pebpo. Cremenp BepuinHbl. Yuciao pédbep u cymMmapHas CTENEHb BEpILIHUH.
[IpencraBnenue o ceszHoctu rpada. Llenn u muxiet. [Tytu B rpadax. O6xox rpada (3itepoB myTh).
[IpencraBienne 06 opueHTHpPOBaHHOM rpade. Pemenue 3aaau ¢ momoiiso rpados.

COJEP)KAHUE OBYYEHUA B 8 KJIACCE.

IIpencraBneHue AaHHBIX B BUJE TaOIUL, UarpaMM, rpadukos.

MHOK€eCTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXeCTBO. Onepaluy HajJ MHOXECTBaAMHU: 0ObEIUHEHUE,
nepeceueHue, jgonoiHeHue. CBOMCTBa omepauuii HaJ, MHOXKECTBAMHU: IEPEMECTUTENBHOE,
COYETaTENIbHOE, paclpeIeIUTeIbHOE, BKIOUeHUs. Vcnonb30Banrue rpauueckoro mpencTaBieHUs
MHOYECTB JIJIs1 OIIMCaHMs PeabHbBIX IPOLIECCOB U SBJICHUH, IPU PELLICHUHU 3aa4.

W3mepenue paccemBaHus JaHHBIX. Jlucriepcusi M CTaHIAPTHOE OTKJIOHEHHE YMCIIOBBIX HAOOpOB.
Jlnarpamma pacceuBaHHUsL.

DnemMeHTapHbIe COOBITHUS cayyaiiHoro omnbiTa. CaydaiiHbie coObITHS. BeposaTHocT coObITHI. OMBITHI
C PpaBHOBO3MOXKHBIMH 3JIEMEHTapHbIMU coObITHsIMU. CriyvaiiHbiii BbIOOp. CBs3p Mexay
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JIOCTOBEPHBIMU COOBITHSIMH B TIPUPOJIE, OOIIECTBE U HAYKE.
HepeBo. CBoiicTBa JepeBbEB: €AMHCTBEHHOCTb IyTH, CYLIECTBOBAHHWE BUCSYEH BEPIIMHBI, CBS3b
MEXJy YHUCIOM BepIIMH U uucioM pédep. IlpaBmiio ymHoxkeHus. Pemienue 3agad ¢ mOMOIIbIO
rpagos.

[IporuBononoxusie coObiTusA. Jumarpamma Oitniepa. OObeNUHEHHE U TEPECEYCHHE COOBITHIA.
HecoBmecTHble coObiTusi. @opMyna crokeHHsl BeposTHOCTEeH. YciioBHas BeposTHOCTh. [IpaBuio
ymHokeHus. HezaBucumeble coobiTus. [IpencraBnenue sxcneprMenTa B Bujie epeBa. Pemenue 3aqau
Ha Hax0XJIeHUE BEPOSATHOCTEH ¢ MOMOIIBIO IepeBa CIIydyaifHOro SKCIepUMEHTa, Juarpamm Jitepa.

COJEPKAHUE OBYYEHMUA B 9 KJIIACCE.

[IpencraBnenue JaHHBIX B BUJE TAOIHII, TUarpaMm, rpaduKoB, HHTEPIpETalus JaHHBIX. YTeHue u
MOCTPOEHUE TAOIULL, TUarpamMm, rpa@uKoB MO PeaTbHBIM JaHHBIM.

ITepectanoBku u ¢akropuan. Coyeranuss u uucio couetanuid. TpeyronbHuk Ilackans. Permenune
3aJa4u C UCHOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckast BepossTHOCTh. CiydalHbli BBIOOP TOUKH U3 (PUTYpHl HA MIOCKOCTH, U3 OTpE3Ka U
U3 IyTH OKPYKHOCTH.

Hcneiranne. Yenex m Heynada. Cepust HCHBITaHMW 10 mnepBoro ycnexa. Cepus HCHBITaHUN
bepnymnu. BepositHocTH coObITHH B cepun ucnbiTaHuil bepuynu.
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CnyyaiiHas BeJIMYMHA U pacIpeieiieHUe BEPOSATHOCTE. MaTemMaTHuuecKoe 0XKUJaHUE U JUCTIEPCHUS.
[IpumMepsl MaTEMaTHYECKOTO OXKUJAHUA KaK TEOPETHYECKOTrO CPEAHEro 3HAYCHUs BEJIMYUHBIL.
MareMaTnyeckoe OXKMJAHUE M JUCIEPCUsl CIy4alHOW BEIWYMHBI «YUCIO YCIEXOB B CEpUHU
ucnbITaHui beprymy.
[TonsiTue o 3aKoHe 60bIINX yKcen. M3MepeHne BeposiTHOCTEN ¢ TOMOIIBIO 4acToT. Posib u 3HaueHue
3aKoHa OOJIBIIMX YHCET B IPUPOJIE U OOIIeCTBE.

IIpenmeTHbIe pe3ybTAaThl 0CBOCHHUSA NMPOrPaAMMBbI Y4e0HOIro Kypca «BeposiTHOCTDL 1

CTATHCTHKAY.

IIpenmeTHbIe pe3yjbTAThl OCBOEHHSI NMPOrpaMMbl YU4eOHOr0 Kypca K KOHIy 00y4deHHsi B 7
KJ1acce.
Yurate uHPOpMAIHIO, IPEJICTABICHHYIO B Ta0JINIIaX, HA JUarpaMmax, peACcTaBIIATh JaHHbIE B BUIE
TaOJIUII, CTPOUTH JUArpaMMBbI (CTOJIOMKOBEIE (CTOIOYATHIC) U KPYTOBBIE) 10 MAaCCHBAM 3HAYCHUH.
OnuceiBaTh U UHTEPIPETUPOBATH PEabHbIE YUCIOBBIE JaHHBIC, IPEICTaBICHHbIC B TabIUIaX, Ha
quarpammax, rpadukax.
Hcnonp30Bath 17151 ONMCAHUSI JAHHBIX CTATUCTUYECKUE XapaKTEPUCTHKU: cpeiHee apudMeTndeckoe,
MenuaHa, HanOoJIbIIee M HAaMMEHbIIIee 3HAYCHUS, pa3Max.
HMeTh mpeacTaBieHUE O CIy4alHONM M3MEHYMBOCTH HA MpUMepax LeH, (U3NYeCKUX BEITUYUH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh NPEACTABIECHUE O CTATUCTUYECKON YCTOMYMBOCTH.
IIpeaMeTHble pe3yJibTaThbl OCBOEHHMSI MPOrpaMMbl Y4eOHOI0 Kypca K KOHLY o0ydeHusi B 8
KJ1acce.
W3Bnekatb u mpeoOpa3oBbIBaTh HMH(YOpPMAIMIO, MPEACTABICHHYI0 B BHJE TaOIUI, AUATPAMM,
rpaduKOB, MIPEICTABIATH TaHHBIC B BUJIE TAOJHII, JUArpamMm, rpaduKoB.
OnuceiBaTh JaHHbIE C IIOMOINBI) CTAaTUCTUYECKUX [OKa3aTeled: CpeIHUX 3HAYEeHUU U Mep
paccenBaHus (pa3Max, JTUCIIEPCUsl U CTAHJIAPTHOE OTKIOHEHHUE).
HaxoauTh 4acTOTHI YHMCIOBBIX 3HAYEHHM M YaCTOTHI COOBITUH, B TOM YHCJIE MO pe3ysbTaraM
W3MEPEHUI U HAOIIOICHUH.
HaxoauTb BEpOSITHOCTH CIy4YallHBIX COOBITUH B OIBITaX, 3HAas BEPOSTHOCTU DIIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIC B OIBITaX C PABHOBO3MOXKHBIMH 3JICMCHTAPHBIMUA COOBITHSIMH.
Hcnons3oBath Tpaduyeckrue MOJAENHU: JEPEBO CIY4YalHOrO IKCIEPUMEHTa, IuarpaMMmbl Diinepa,
YHCIIOBas NpsIMast.
OnepupoBaTh MOHATUSIMHU: MHOKECTBO, MIOJIMHOKECTBO, BBIIIOIHAThH ONEpPAllMU HaJ MHOXECTBAMU:
0o0BbeAMHEHNE, TIEpECeUeHNUE, TOTIOTHEHNE, IEPEUNCTSATh JIEMEHTHI MHOYKECTB, IIPUMEHSTH CBOMCTBA
MHOKECTB.
Hcnonp3oBaTh rpaduyeckoe MpeACcTaBICHHUE MHOXKECTB M CBSI3€d MEXIy HMMH JUIsl ONUCAHUS
MPOIIECCOB U SBIICHUH, B TOM YHKCIIE MIPH PEIICHUH 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB U KypPCOB.
IIpenmeTHble pe3yabTaThl OCBOGHHMS NMPOrpaMMbl y4eOHOro Kypca K KOHUY o0y4yeHust B 9
KJ1acce.
W3Bnekats 1 npeobpazoBbIBaTh HH(GOPMALIUIO, IPEACTABICHHYIO B PA3JIMYHBIX UCTOYHHKAX B BUJIE
TabNuIl, AUarpaMM, rpaduKoB, IPEACTABIATH JaHHBIC B BUJE TaOHII, JUarpaMm, TpaduKoB.
Pemars 3amaum  oOpraHu3oBaHHBIM NEpeOOpPOM BAPUAHTOB, a TaKK€ C HCIOJIb30BAHUEM
KOMOHMHATOPHBIX MPABUII U METOJIOB.
Hcnonp30BaTh omucareabHble XapaKTEPUCTHKU Ui MACCHBOB YHUCIIOBBIX JITAaHHBIX, B TOM YHCIE
CpelHMEe 3HAaYEHUSI U MEpbl PACCEUBAHUSI.
Haxoauth 4YacToThl 3HAYEHUH W YacTOTHI COOBITHS, B TOM YHCIE MOJB3YSACh pe3yJbTaTaMu
MPOBEIEHHBIX U3MEPEHUN U HAOTIOACHUIA.
Haxonuthe BEpOSITHOCTH CIIy4allHBIX COOBITHI B M3YyYEHHBIX OMBITaX, B TOM YHCJICE B OMBITaX C
PaBHOBO3MOXHBIMU DJIEMEHTAPHBIMH COOBITHSIMH, B CEPUSX HCIBITAHUN 10 MEPBOrO ycrexa, B
cepusx HUcnblTaHu bepHyun.
HNMeTh npeacTaBiaeHue o caydyailHOM BETUYMHE U O PaclpeleICHUU BEPOSITHOCTEH.
HmeTs npeacTaBieHre 0 3aKOHe OOJIbIINX YKCeN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CIIy4aiiHON
U3MEHYMBOCTHU M O POJIU 3aKOHA OOJIBIINX YHCEI B IPUPO/IE U OOIIECTBE.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA 7 KJIACC

Kosun4vecTBO 4acoB DIeKTPOHH JesiTeJIbHOCTH YUHMTEJIS C y4eTOM padodeil mporpaMMbl
HaumenoBanue ble BOCIIUTAHUS
Ne Kontpoas IIpakrnuec
pa3aesioB u TeM (undposbie)
n/m Bcero HbIE Kue
NMPOrpamMMbI oOpa3oBareJ
padoThI padoThI
bHbIE
pecypcsl
IIpencraBnenune v 2 VYcraHoBieHue JIOBEPUTEIIBHBIX OTHOLUEHUH c
JAHHBIX 8 00yyJarommMucH, CIOCOOCTBYIOIIUX MMO3UTUBHOMY
OnucarenpHas 8 1 s} BOCTIPHATHIO  OOy4YaromuMHUCs TpeOOBaHUH H  TPOCHO
H (3
CTaTUCTUKA s yUUTEIs, TIPUBJICYCHNUI0O UX BHUMAaHHUA K 00CYyKIaeMoil Ha
. ~ .
Crny4aitHas 6 1 S ypoke wuHGOpPMAINK, AaKTUBH3AIMM WX I03HABATEIHHOMN
p -
U3MEHUYUBOCTD S JIeSITEIIbHOCTH;
(@}
BBenenue B 4 § noOyxaeHne 00ydarommxcsi COONI0aTh Ha YpOKe
TeopHio rpadon = OOIIENTPUHATBIE HOPMBI MOBEIEHUS, IPaBUiIa OOLIECHUS CO
BepositHOCTB 1 ﬁ CTapIIMMH ¥  CBEPCTHHUKAMH, INPUHLUUIBI  y4eOHOH
yacTtoTa 4 1 = JUCLUIUIMHBL U CAMOOPraHu3aluu;
> e
CIIy4aiiHOTO v MPUBJICUCHHE BHHUMaHUs o0yyaromuxcs K
COOBITHSE % LIEHHOCTHOMY acCIIEKTy H3y4YaeMbIX Ha YPOKax SBIICHHH,
3 OpraHu3zals Ux paboThl C OJyyaeMoil Ha ypoKe COLMaIbHO
e 3HaYMMOM HH(popManmei;
O0006111EHHE, o
= BKJIIOUEHUE B YPOK HUIPOBBIX MPOLELYpP C LENBIO
cucTeMaTu3anus 5 2 =
. Q HNOJICP)KaHUSI MOTHBAIMKU OOYyYarOMIMXCS K TOJyYEHUIO
3HAHUU 5

3HaHWM, HaAJIQKWUBAHUIO ITO3UTUBHBIX MEKIMYHOCTHBIX
OTHOIIIEHUI B KJIacce



https://m.edsoo.ru/7f415fdc
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA 8 KJIACC

KoanuecTBO 4acoB

Ne HaunmenoBanmue
n/ pa3aesioB U TeM Bcer Konrpo | IlpakTh
- nporpaMmb JIbHBIE yeckune
padorel | padoTHI
IToBTOpeHue kypca 7 4
KJjlacca
OnucarenpHas
CTaTUCTHUKA. 4
PaccenBanue naHHbIX
MHoxecTBa 4
BepostHOCTB 6 1
CIIy4aifHOTO COOBITHS
BBenenue B Teopuio 4
rpa¢oB
CrnyqaitHbie COOBITHS 8
O06o06micHue, 4 9

cUCTeMaTHU3aus 3HaHUN

DJIEeKTPOHHbIE
(undposbie)
o0pa3oBareb
Hble pecypchl

https://m.edsoo.ru/7f417fh2

bu6mmoreka [JOK

JdeATeIbHOCTH YUMTEJISI C y4eTOM padodeil mporpamMmMbl
BOCIIMTAHUS

[IpumeHenne Ha ypoke WHTEPAKTHBHBIX (OpM paboOThI ¢
00y4aroIMMUCS: UHTEUIEKTYaIbHBIX UT'P, CTUMYIHPYIOIINX
MO3HABATEJIbHYI0 MOTHUBAILIMIO O0YYaIOIINXCS;

BKIIIOUEHHE B YPOK UIPOBBIX TMPOLEAYpP C ULEIbI0
HOJICpXKAaHUST MOTHBAIMK OOydYarolmuXcss K TMOJTYYCHHIO
3HAaHWUW, HaTAKUBAHUIO TMO3UTUBHBIX MEXKIMYHOCTHBIX
OTHOIICHUH B KJIacce;

VHHUIIMMPOBAHHE M MOJICPKKA UCCIIEI0BATEIBCKON
JeSITeIbHOCTH 00yYaIOMIUXCS



https://m.edsoo.ru/7f417fb2
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJIMETA 9 KJIACC

KoanuecTBO 4acoB

JeATeIbHOCTh YUMTEJISl C Y4eTOM padoueit

DJIeKTPOHHbIE
HaumenoBanue Mpakr p NPOrpaMMbl BOCIUTAHUS
Ne Kontpo (uudposbie)
pa3aeiioB U TeM Bcer HYEeCKH
n/n JIbHBIE oOpa3oBaTesibH
NPOrpamMmbl 0 e
padoTbI paGoTh! ble pecypchl
1 [ToBTOpenue kypca 8 4 - [IpumeHeHne Ha YpOKe WHTEPAKTUBHBIX (HopM
KJlacca 2 paboThI ¢ 0OYYAIOLIMMHUCS: HHTEIUICKTYaIbHBIX HTD,
i
5 DeMeHThI 4 1 S CTUMYJHUPYIOLIUX I[1O3HABATEJIbHYI0  MOTHBALLIO
N~
KOMOMHATOPHUKHU v S o0yyJaronmxcs;
S
3 I'eomeTpuueckas 4 C,:Dr S BKJIIOUEHUE B YPOK HUIPOBBIX HPOLEAYP C LENIbIO
BEPOSTHOCTh s 3 NoJJIepKaHUs ~ MOTHMBALlMM  OOydYalIIMXCS K
[¢B] o
4 Ucnwiranusa bepnyiuin 6 1 % = IIOJIyYEHHUIO 3HAHWM, HaJaXWBAHUIO IIO3UTHUBHBIX
-~ = .
5 CityuaiiHas BelMYuHa 6 =3 MEXJIMYHOCTHBIX OTHOILIEHUH B KJIacce;
== WHUIIUHPOBAHUE U MOAJIEP’KKA UCCIIEeI0BATEIbCKON
6 O600611eH1e, KOHTPOIIb 10 1 R = ol JIESTENMBHOCTH 00y YOI CS
OBIIEE KOJIMYECTBO 34 1 2

YACOB 110 ITPOTPAMME



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