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MOSICHUTEJBbHAA 3AITUCKA

[Tporpamma mo maTemaTuke It 00y4aromuxcs 5-9 kiaccoB pa3paboTaHa Ha
ocHoe ®I'OC OOO. B nporpamme 1no MaTeMaTUKE YUYTEHBI UJECU U TOJOKECHUS
KOHIICTIIIUY Pa3BUTHUS MaTeMaTUYeCKoro oopasoBanus B Poccuiickoit @eaeparuu.

[IpeameToM MaTeMaTUKH SBISIFOTCS (yHIaMEHTAIBHBIE CTPYKTYPHI HAIIIETO
MHpa - TPOCTPAHCTBEHHBbIC (HOPMBI W KOJMYECTBCHHBIC OTHOIIEHUS (OT
MPOCTEUIITNX, YCBAMBAEMbIX B HEMOCPEJACTBEHHOM OTBITE, 10 JOCTATOYHO
CIIOKHBIX, HEOOXOMMMBIX IS Pa3BUTHS HAYYHBIX H TMPUKIATHBIX HIEH).
MateMaTndeckne 3HaHUS OOCCIEUYMBAIOT IMOHWMAHHUE MPUHIIAIIOB YCTPOWCTBA M
UCIIOJIb30BAHUSI COBPEMEHHOM TEXHHKH, BOCIPHUSTHE W  HHTEPIPETALHIO
COLIMAJIbHON, YKOHOMUYECKOU, TOJUTUYECKON MHGOPMAIIMH, JAIOT BO3MOMXKHOCTb
BBITIOJIHATH PACYETHI U COCTABJIATH AJITOPUTMBI, HAXOUTh U PUMEHATH (POPMYIIHI,
BIIAJCTh MPAKTUYECKUMH NPUEMAMU T€OMETPUUYECKUX U3MEPEHHUI U MOCTPOCHUH,
YUTaTh WH(OpPMAIMIO, TIPEICTABICHHYIO B BUJE TaOJIMII, AUarpaMM U Tpadukos,
KUTh B YCIIOBUSX HEOMNPENEIEHHOCTH U TOHUMATh BEPOSITHOCTHBIN XapakTep
CITy4alHBIX COOBITHM.

N3yyenue marematuku (GopmMupyeT y OOy4alomUXCs MaTeMaTHYEeCKUH CTUITh
MBIIUICHUS, TPOSBISIIONIUNCS B ONPENETIEHHBIX  YMCTBEHHBIX  HaBBIKaX.
OOyuaromyecs: OCBaMBaIOT TaKUE MPUEMBI U METOABI MBIIUICHHS, KaK WHIYKITUS U
IeAyKIUs, 0000IEHNE W KOHKpPETH3aIlus, aHallu3 W CHHTE3, KJIacCH(PpUKAIUSI U
cuctemMaTusanmsi, abcTtparmpoBaHue W aHajgorus. OOBEKTHI MaTEeMaTHYCCKUX
YMO3aKIIOUCHHW, TIpaBUjia WX KOHCTPYHPOBAHHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIMOCOOCTBYIOT BBIpAOOTKE yMEHHsS (POpPMYyIHpPOBATH,
00OCHOBBIBaTh M JIOKa3bIBaTh CYXKICHHS, TEM CaMbIM DPa3BUBAIOT JIOTHYECCKOE
MBIIILICHHUE. N3yuenue MaTeMaTUKU obecrieunBaeT dbopmupoBaHue
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHHSI M BOCIIUTAHUE YMEHUM IECTBOBATH T10
3aJIaHHBIM aJITOPUTMaM, COBEPIIICHCTBOBATh M3BECTHHIE U KOHCTPYUPOBATH HOBHIE.
B mpomecce pemieHus 3amad - OCHOBOM YYeOHOW JAESITENBHOCTH Ha YypOKax

MAaTCMATUKH - PAa3BUBAIOTCA TBOPUCCKAA U IIPUKIIaJHAA CTOPOHBI MBIIIIJICHUS].



OOyuenne MaremMaTHKe Ia€T BO3MOYKHOCTb Pa3BHUBATH y OOy4YarOIIUXCS
TOUHYI0, PallMOHAJIIbHYI0 U MH(GOPMAaTUBHYIO peyb, YMEHUE OTOMpaTh Hauboiee
HOJIXOJAIINE SI3bIKOBBIE, CHMBOJIMYECKUE, TpaUUECKUE CPECTBA JIJISl BBIPAYKEHUS
CYXJACHHUI U HArJSAHOTO UX MPEICTABICHHUS.

[Ipy wn3ydeHMM MaTEMaTHUKU OCYILECTBISETCS 00Ilee 3HAKOMCTBO C
METO/IaMU MMO3HAHUS IeUCTBUTEIBHOCTH, IPEICTABICHUSIMH O TIPEIMETE U METOAAX
MaTEeMaTHKH, UX OTJIIMYUH OT METOJIOB APYTUX ECTECTBEHHBIX M T'YMaHHTAPHBIX
HayK, 00 OCOOCHHOCTSX MPUMEHEHHS MaTEeMaTHKU MJsl PElICHHs] HayYHbIX H
MPUKJIATHBIX 3a7a4.

[IpuopureTHbIMU LEISIMU OOyUEHHSI MaTeMaTHKe B 5-9 Kitaccax sBISIOTCS:

(dbopMupoBaHUE IIEHTPATBHBIX MATEMAaTHIECKUX MOHATUHN (YMCII0, BEIUYUHA,
reoMmeTpuyeckas (purypa, nepeMeHHast, BEpOATHOCTb, (DyHKLUSA),
00ecreunBaIOIINUX MPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMAaTUYECKOTO
o0Opa3oBaHMsI 00yJarOIMINXCS;

HOJIBEJICHIE 00YJarOIIMXCS Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3M MAaTEMAaTUKU U OKPY>KAIOIIEr0 MUpa, TOHUMAHUE MAaTEMaTUKHU KaK
yacTu oOIeHl KyJIbTYphl YEIIOBEUECTBA,

Pa3BUTHE UHTEIIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEM 00yUaromumxcs,
MO03HABATEIbHON aKTHBHOCTH, HCCIIEAOBATENHCKUX YMEHHUM, KPUTHIHOCTH
MBIIUICHUSI, UHTEpeca K N3YYCHUIO MAaTEeMaTHKU;

dopmupoBanre HyHKIIMOHATHFHOW MAaTEMAaTHYECKON TPaMOTHOCTH: YMECHHSI
pacro3HaBaTh MPOSBICHUS MATEMATUYECKUX MTOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEH B PEAIbHBIX KU3HEHHBIX CUTYAIUSIX U IPU U3YYCHUU JPYTUX
y4€OHBIX MPEAMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
(bopMyIUpOBaTh UX Ha SA3bIKE MATEMATHKHU U CO3[]aBaTh MAaTEMATUYECKUE MOJIEIH,
IPUMEHATbh OCBOCHHBIM MaTeMaTHUECKH anmapar /Ui pelieHus: IpaKTHKO-
OpPUEHTHPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH U OLIEHUBAThH MOJyYEHHbBIE
pe3yIbTaThl.

OcHOBHBIE TUHUM COJIEP>KaHUS POrpaMMBbl IO MaTeMaTHKe B 5-9 kiaccax:
«Yucna u  BblUMCIEHUS», «AnreOpa» («Anredpanyeckue  BBIPAXKECHUSD,

«YpaBHEeHUsI M HEpaBEHCTBay»), «DyHkmun», «l'eomerpus» («I'eomerpuueckue



burypsl 1 ux cBorcTBay, «M3MepeHne reoMeTpuyecKux BeIUInH»), «BeposTHOCTD
M CTaTUCTUKa». JlaHHbIE JMHUM pa3BUBAIOTCS MapAJUIEIbHO, Kaxzias B
COOTBETCTBHH C COOCTBEHHOM JIOTUKOM, OJJHAKO HE HE3aBUCHUMO OJIHA OT JIPYroi, a
B TECHOM KOHTAaKT€ U B3aUMOJICHICTBUH.

ConepxaHue NporpaMmsel IO MaTEMATUKE, PACTIPENEIIEHHOE 10 TO/IaM

oOy4YeHHsI, CTPYKTYPUPOBAHO TAKUM 00pa30M, YTOOBI KO BCEM OCHOBHEIM,
MPUHITUITHATBHBIM BOIIPOCaM 00yJaroIuecs: 00pamaiuch HEOJHOKPATHO, YTOOBI
OBJIaJICHUE MAaTEeMaTUYECKUMU MOHSATHUSIMU U HaBBIKAMU OCYIIIECTBIISIOCH
MOCJIEIOBATENBHO U MTOCTYMATENBHO, C COOJIIOICHUEM MPUHIINIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HaHUS BKJIIOYAIKNCH B OOLIYIO CUCTEMY
MaTeMaTUYECKHUX MPECTABICHUIN 00yJaromuXCsl, paciupss U yriryosis e€,
o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.
B cootBerctBUn ¢ ®I'OC OOO Marematuka sBIsSE€TCS 00s13aTE€IbHBIM YYEOHBIM
IpEeIMETOM Ha YPOBHE OCHOBHOro oOmiero ooOpazoBanusi. B 5-9 kmaccax
MaTeMaTHKa TPAJUIIMOHHO U3YYaeTCsl B paMKax CICIYIOMINX y4eOHbIX KYpCOB: B 5-
6 kiaccax - kypca «MartemaTuka», B 7-9 kiaccax - KypcoB «AnreOpay (BKIrO4as
AJIEMEHTHI CTATUCTUKH U TEOpUU BeposiTHOCTEN) U «I'eomerpus». [Iporpammoii mo
MaTE€MaTUKEe BBOJAMTCS CaMOCTOSITENbHBIA yueOHbI Kypc «BeposTHOCTh U
CTAaTUCTHUKAY.

N3yueHnne MaremMaTUKM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs
HaIpaBJICHO Ha JOCTHKEHUE OOyYarOUMMUCS JTUYHOCTHBIX, METANpPEAMETHBIX U
MPEeAMETHBIX 00pa30BaTEIbHBIX PE3YJITATOB OCBOEHUS yU€OHOTO MpEeIMETA.

JIngyHOCTHBIE  pe3yJbTaThl OCBOCHUSA TMPOTPaMMbl IO  MaTEMaTHUKE

XapaKTepU3yrTCS:

1) maTpHOTHYECKOE BOCITUTAHHE:

MPOSIBIICHUEM MHTEpECa K MPOIUIOMY U HACTOAIIEMY POCCUUCKOM
MaTeMaTUKH, [ICHHOCTHBIM OTHOILIEHHEM K JJOCTUKEHUSIM POCCUINCKHUX
MAaTEMATHUKOB U POCCUUCKOM MAaTEMATUYECKOMN IIKOJIbI, K HCIIOJIb30BAHUIO dTHX
JOCTIKCHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) TpaXIaHCKOE M JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:



TOTOBHOCTBIO K BBITTOJIHEHUIO 00S3aHHOCTEH rpakJaHIHA U PeaTU3allii €ro
1paB, MPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAaX ()YHKITMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYP, SBJICHUM, TPOIEAYP TPAKIAHCKOTO 00IIecTBa (Hampumep,
BBIOOPEI, OMIPOCHI), TOTOBHOCTBIO K 00CY)KIIEHUIO dTHUECKHUX MPOOJIeM, CBI3aHHBIX
C MPAKTUICCKUM TPUMEHEHUEM JTOCTIKEHUH HAYKH, OCO3HAHUEM BaKHOCTH
MOPAITbHO-3THYECKUX MPUHITUIIOB B ICATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIHTAHUE:

YCTaHOBKOW Ha aKTHMBHOE YYaCTHE B PECIICHUN MPAKTUICCKHUX 3a/1a9
MaTeMaTUYeCKOM HaNPaBICHHOCTH, OCO3HAHHEM BaYKHOCTH MaTEMAaTHYECKOTO
o0Opa3oBaHus HA MPOTSHKEHUH BCEH JKU3HU IS YCIEMIHONW MPOPECCHOHAIBHON
JESITETBHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHUH, 0CO3HAHHBIM BBIOOPOM U
NOCTPOSHUEM MHIMBUAYAIBHON TPAEKTOPUHU 00pa30BaHMS U )KU3HEHHBIX IIJIAHOB C
y4€TOM JINYHBIX UHTEPECOB M OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) scTEeTHYeCKOE BOCIIUTAHUE!

CIOCOOHOCTHIO K IMOIIMOHAIIBHOMY M 3CTETUYECKOMY BOCIPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3aj1a4, pEIIeHU, pacCyKICHUN, YMEHHIO BUIETh
MaTeMaTH4eCKre 3aKOHOMEPHOCTH B HCKYCCTBE;

5) IEeHHOCTH HAYYHOTO TIO3HAHUS:

OpHEHTAIUEH B ACITEIPHOCTH HA COBPEMEHHYIO CUCTEMY HayUHBIX
NPECTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEIOBEKA, PUPOJIBI U
o011IecTBa, MOHUMAaHUEM MAaTEMAaTHYECKON HAyKU KaK Cephbl YSTIOBEUECKOU
JESITETLHOCTH, TAIOB €€ Pa3BUTHS U 3HAUUMOCTH ISl Pa3BUTHSI [IMBUJIM3AIINY,
OBJIAJICHUEM SI3IKOM MAaTEMATUKH U MATEMaTHUECKOW KYJIbTYpOil KaK CPEIICTBOM
MIO3HAHUS MHPA, OBJIaJICHUEM IPOCTEHIIIMMHU HaBBIKAMU HCCIIEI0BATEIHCKON
NeSITeTTbHOCTH;

6) ¢pusnyeckoe BocmUTaHuEe, (OPMUPOBAHHE KYyJIbTYPhl 3J0POBbS H
IMOIMOHATBHOTO 0JIaroIoTyusi:

TOTOBHOCTBIO ITPUMEHSTh MATEMaTHUECKUE 3HAHUS B MHTEPECAX CBOETO
3JI0POBbS, BEICHUS 370POBOTO 00pa3a KU3HHU (3710pOBOE MUTAHUE,

cOaJIaHCUPOBAHHBIN PEXKUM 3aHATHHN U OT/AbIXA, peryisipHas puznueckas



aKTUBHOCTH), CHOOPMHUPOBAHHOCTBIO HaBbIKa pe(iieKCHH, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) SKOJIOTHYECKOE BOCITUTAHHE:

OpHEHTallel Ha MPUMEHEHNE MAaTEMAaTUYECKUX 3HAHUM JIsl pelIeHus 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPY>KarOIIeH Cpe/ibl, IJIAHUPOBAHUS MOCTYIIKOB U
OLIEHKH UX BO3MOXKHBIX MOCJEICTBUMN JJIsi OKPY>KAIOIIEH CpeJibl, OCO3HAHUEM
rJ100aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel UX PeIIeHuUs;

8) amanTamms K W3MEHSIONIMMCS YCJIOBUSM COLUAIBHOW W TPUPOTHON
CpeIbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBHSIX HEOTPEACIEHHOCTH, TIOBBIIICHHUIO
YPOBHS CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO ACSITeIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCA Y APYTUX JIOJCH, MPpUOOpeTaTh B COBMECTHOM JCSATEIHHOCTU
HOBBIC 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA JAPYTHUX;

HEO0OXOIUMOCTHIO B ()OPMHUPOBAHUY HOBBIX 3HAHHI, B TOM YHCIIE
bopMyIMpOBaTh UJIEU, TOHITHS, TUTIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHUCJIE
paHee He U3BECTHBIX, 0CO3HABATH JIe(PUIIUTHI COOCTBEHHBIX 3HAHUN U
KOMITETEHTHOCTEH, MJIAaHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCTIPUHUMATD
CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOLINIT KOHTPMED, KOPPEKTUPOBATH
PUHUMAEMBbIC PEIICHUS U ACUCTBUS, (DOPMYITHPOBATH U OIICHUBATH PUCKH U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

B pesynbpTare ocBoeHuUs MporpamMmbl MO0 MaTeMaTHKe Ha YPOBHE OCHOBHOTO
oO1rero ob6pazoBanusi y oOydaromnierocsi 0yayt chopMUpOBaHbI METanpeaMETHbIE
pE3yNbTATHI, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JIEUCTBUSIMHU M YHUBEPCAJIbHBIMH PETYJISTUBHBIMU JICHCTBUSIMH.

YHuBepcagbHbIe TTO3HABATEIBHBIC IEUCTBHS 00€CTIeYnBaOT (HOPMHUPOBAHUE
0a30BbIX KOHUTHBHBIX MPOIIECCOB O0YyYarOUINXCs (OCBOCHHE METOIOB MO3HAHMS
OKpY’KaIoIllero MHUpa, MPUMEHEHHE JIOTMYECKUX, MCCIIEOBATEIbCKUX OMepalui,
yMEeHUM padoTaTh ¢ HHpOpMaIuei).

Y obyugatomerocs OyayT chOpMHUPOBAHBI ClIEAyIOIMIME O0a30BbI€ JIOTHUYECKHE



NENUCTBUS KaK YaCTh YHUBEPCAJbHBIX M03HABATENIbHBIX YUYECOHBIX ICUCTBUI:

BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbBIC TPU3HAKH MAaTEMaTHUYECKUX
O0OBEKTOB, MOHATUH, OTHOIICHUN MEXTy HOHATUSAMU, (POPMYIUPOBATH
OTpeJIeIICHHs OHSTHM, YCTaHABIMBATh CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI 1711 0000IIEHHS U CPABHEHUSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, JOPMYITHPOBATH U TPEOOPA30BHIBATH CYKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, CAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIATh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H H
poTUBOpEYHs B aKTax, JTAHHBIX, HAOTIOCHUAX U YTBEPKACHUIX, IIPEIaraTh
KPUTEPHUH JIJIS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTHUBOPCUHNIA;

MIPOBOJIUTH BBIBOBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX H
WHYKTUBHBIX YMO3aKJIIOUCHHUH, YMO3aKIIOUSHHH 110 aHAJIOTHH;

pa30upaTh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUH (MPSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIILHO HECIIOKHBIC JIOKA3aTeIbCTBA
MaTeMaTU4YeCcKuX (haKTOB, BHICTPAUBATh apryMEHTAIMIO, IPUBOAUTH IPUMEPHI
¥ KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

BBIOMPATH CIIOCO0 perieHus yaeOHoM 3a1auu (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHHUS, BEIOMPATh HAN00JIeE MOAXOAAIINNA ¢ YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Y  oOyuaromerocss  OynytT  chopMupoBaHBl  cieayromue — 0a3oBbie
WCCJICIOBATEILCKUE JICHCTBUS KAaK 4YacTh YHHBEPCAIBHBIX ITO3HABATEIBHBIX
y4€OHBIX JIEHCTBHIA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIEN0BATEINbCKII HHCTPYMEHT TIO3HAHMUSA,
bopMyIMpOBaThH BOMPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, MPOOIEMY,
CaMOCTOATENIFHO YCTaHABIIMBATh HCKOMOE U JJaHHOE, (POPMUPOBATH TUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UIUIO, MHCHUE;

MIPOBOJIUTH IO CAMOCTOSITEILHO COCTABIICHHOMY IJIAaHY HECIIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0OBAHUE 110 YCTAHOBJICHHUIO OCOOEHHOCTEN

MaTEeMaTUYECKOTo 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;



CaMOCTOSITENILHO (POPMYITHPOBATH OOOOIICHHSI U BEIBOJIBI T10 pe3yIbTaTaM
IPOBEAEHHOTO HAOIIOICHUS, NCCIIE0OBAaHNs, OLIEHUBATh JOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB M 0000IICHNUH;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHUE MPOIIECCca, a  TaKKE BBIABUTATH
MPEIIOJIOKEHHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

VY oOy4arorierocs 0yayT copMHUpPOBaHBI YMEHHUS pad0TaThC HHPOPMAIIUCH
KaK 4acTh YHUBEPCAILHBIX MT03HABATCIIbHBIX YICOHBIX JICHCTBUI:

BBISBJISATH HEJIOCTATOYHOCTH M N30BITOYHOCTEUH(OPMAITNH, TaHHBIX,
HEOOXOUMBIX JIJISl PEIICHUS 3a1a4H;

BBIOMpaTh, aHAJTU3UPOBATH, CHCTEMATH3HPOBATh HUHTEPIPETUPOBATH
UHGOPMAITHIO PA3IMYHBIX BUAOB U (HOPM IIPEICTABICHHS,

BBIOMpaTh PopMy IpencTaBiIcHUs HHPOPMAIIMK U WILTIOCTPUPOBATH
penraeMble 3a/1a4u CXeMaMu, TuarpaMMaMi, HHOU TpaduKoi M X KOMOWHAITUSMU;

OIICHMBATh HAJAEKHOCTh MH(DOPMAIIUY TIO KPUTEPHSIM, ITPEITI0KEHHBIM
YUUTEIEeM WIH CPOPMYTUPOBAHHBIM CAMOCTOSTEIIHHO.

YHUBEpcaIbHbIC KOMMYHHKATHBHBIC JCHCTBHSI 00eCreunBaroOT
c(hOpMHUPOBAHHOCTH COIMAJIBHBIX HABBIKOB O0YYAIOIINXCS.

VY oOyuaromnierocst 0yayT chopMUpOBaHbl yMEHHsI OOIIECHHS KaK 4YacThb
YHHBEPCATbHBIX KOMMYHHUKATHBHBIX YU€OHBIX JCHCTBUM:

BOCIPUHUMATB U (POPMYIUPOBATH CYXKIACHHS B COOTBETCTBHHU C YCIOBHIMHU
Y 1eJIIMU OOIICHHMSI, ICHO, TOYHO, FPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B
YCTHBIX U TUCbMEHHBIX TEKCTAX, IaBaTh MOSCHEHHUS 10 X0y PEIICHHUS 3aJIa4YH U
MOJIyYECHHBIM PE3yJIbTaTaM;

B X0JI¢ 0OCYXICHHS 3a/1aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIaeMOW TEMBI,
po0JIeMBI, PeIllaeMOii 3a/1a4H, BBICKAa3bIBaTh UCH, HAIICIICHHBIC Ha TTOMCK
pEIIeHUs, COMTOCTABIIATH CBOM CY)KICHUS C CY)KICHUSIMH APYTUX YIaCTHHKOB
JUaiora, OOHapyKHBAaTh Pa3IUIHUE U CXOICTBO TIO3UIIHA, B KOPPEKTHOH opme

bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;



NPEICTaBIATh PE3YbTaThl PEIICHUS 3a7]a4l, SKCIIEPUMEHTA,

UCCJIEIOBAHMUSI, IPOCKTA, CAMOCTOSATEIHLHO BHIOMpaTh (OpMAT BBICTYIUICHUS C
y4€TOM 3aJ1ay PEe3eHTAIMU U OCOOCHHOCTEN ayAUTOPHUH.

VY ob6yuaroierocst 0yayT copMUpOBaHbI YMEHHS COTPYAHUYECTBA KaK 4acTh
YHUBEPCATbHBIX KOMMYHUKATUBHBIX YUE€OHBIX JEHCTBUM:

MMOHUMATh ¥ UCIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHON Y MHIUBHUIYaTbHOU
paboTHI MPU PEIICHUU YUeOHBIX MaTEeMaTHYECKHUX 3a/1aY;

MIPUHUMATh LEIb COBMECTHOU JEATEIbHOCTH, IJITAHUPOBATH OPraHU3aLUIO
COBMECTHOM padoThl, paclpeAesisiTh BUAbI padOT, 10TOBAPUBATHCS, 00CYKIATh
MPOIIECC U PE3YIbTAT padOThI, 0000IIaTh MHEHUSI HECKOJIBKUX YEJIOBEK;

Y4acTBOBaTh B IPyNIOBBIX (hopmax padboThl (00CyKaeHus1, 0OMEH
MHEHUSIMHU, MO3TOBBIE IITYPMBI U IPYTHE), BBIMOIHIATH CBOIO YaCTh paOdOTHI U
KOOPJIMHUPOBATh CBOM JIEUCTBUS C IPYTUMHU YWICHAMH KOMaH/bl, OLICHUBATh
KayeCTBO CBOETO BKJIa/a B OOLIUI MPOAYKT MO KPUTEPUAM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMU B3aUMOJICUCTBHUS.

VYHuBepcalibHble  peryJsITUBHbIE JeHCTBUS  oOecneyuBaroT  (OPMUPOBAHUE
CMBICJIOBBIX YCTaHOBOK M KM3HEHHBIX HABBIKOB JIMYHOCTHU.

VY oOyuatomerocs 0yayT chOpMUpPOBAaHBI YMEHHUSI CaMOOpPTaHMU3allUd Kak
YacTh YHUBEPCAJIbHBIX PErYJISITUBHBIX YUEOHBIX TEUCTBUIL:

CaMOCTOSTENIbHO COCTaBIIATH IJIaH, AITOPUTM PELICHUS 3aa4u (MU €ro
4acThb), BHIOUPATh CIIOCOO PEIICHUs C YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEN, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ yaéToM HOBOM MH(POPMALIHH.

VY ob6yuaromierocst OyayT cOopMUpOBaHbl YMEHHSI CAMOKOHTPOJISI KaK YacTh
YHHUBEPCAJIbHBIX PErYISATUBHBIX YIEOHBIX ACHCTBHIA:

BJIA/IETh CIIOCOOAMH CaMOMNPOBEPKHU, CAMOKOHTPOJIS MpoLiecca U pe3ysbTara
pELIeHUs] MaTEMaTUYECKOM 3a1auH;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELIEHUH 33]a4H,
BHOCHUTb KOPPEKTHBBI B JACSITEILHOCTh HA OCHOBE HOBBIX 00OCTOSITENILCTB,

HaWJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHMBATb COOTBETCTBUE PE3YJIbTATa ACATEIBHOCTH TOCTABICHHON LIEJIN U
YCIIOBUSIM, OOBSICHATH IPUUHUHBI TOCTHKEHUS WK HEAOCTHUKEHUS L€, HAXOUTh
OLIMOKY, AaBaTh OLEHKY PUOOPETEHHOMY OIBITY.

IIpeameTHble  pe3yabTaThl OCBOCHMS IIPOrpamMMbl IO  MaTeMaTHKE
IPEJICTaBJICHbI 110 rolaM 00y4YeHHs B paMKaX OTIENbHBIX yU4eOHBIX KypcOB: B 5-6
KJaccax - Kypca «Martemarukay, B 7-9 kiaccax - KypcoB «Anredpay, «I'eomeTpusi»,
«BepoATHOCTb U CTAaTHCTHKA.

[losicHuTenbHAA 3amMCKA.
[TpuopuTeTHBIMU 1EIIMHU O0yUEHUS MaTeMaTHKe B 5-6 Kilaccax sIBISIOTCS:
POJ0JKEHNE (POPMUPOBAHMSI OCHOBHBIX MATEMATHUYECKUX MOHATUH (YHCIIO,
BEJIMUMHA, reoMeTpudeckas ¢purypa), 00ecrneuynBaronux MpeeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MAaTEMATUYECKOT0 00pa30BaHus 00y4aroIInXCs;

pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
II03HABATEJIbHOM aKTUBHOCTH, UCCIIEN0BATEIBCKUX YMEHUM, HHTEPECA K N3YUYECHHIO
MaTE€MaTHKH;

HOJBEJICHIE 00YJarOIIMXCS Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaTEMaTUKH U OKPY’KAFOIIETO MUPA;

(dopmupoBanre PyHKIIMOHATBHON MaTEMaTUYECKON rPaMOTHOCTU: YMEHUS
pacno3HaBaTh MATEMATHYECKUE OOBEKTHI B PEAJIbHBIX JKU3HEHHBIX CUTYAIIMSIX,
MPUMEHSATH OCBOCHHBIE YMEHUS ISl pEUICHUS! IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4,
MHTEPHPETUPOBATH MOJyUYECHHBIE PE3YJIbTAThl U OLIEHUBATh UX HA COOTBETCTBHE
MIPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHMM COJEpXKaHHUsS Kypca MareMaTuku B S5-6 kiaccax -
apudmeTryeckas 1 reoMeTpruyecKas, KOTOpble pa3BUBAIOTCA MapalieIbHO, KX 1as B
COOTBETCTBHUH ¢ COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJTHA OT JIPYTOH, a B
TECHOM KOHTAaKT€ M B3aUMOJAEHUCTBUM. Takke B Kypce MaT€MaTWKH IMPOUCXOIAUT
3HaKOMCTBO C 3JIEMEHTaMU alreOpbl U OMUCATEIbHONW CTATUCTUKH.

N3ydyenune apupMeTHUecKOoro marepuaja HayMHAeTCd CO CHUCTEeMaTH3aluu |
pPa3BUTHUS 3HAHUU O HATYpaJbHBIX 4YMCIIAX, MOJTYYEHHBIX Ha YPOBHE HAYaJIbHOIO
oOwero oopazoBanusi. [Ipu 3TOM COBEpIIEHCTBOBAHUE BHIYMCIUTEILHON TEXHUKU U

dbopMupoBaHHE HOBBIX TEOPETUUECKUX 3HAHUW COYETAeTCS C Pa3BUTHEM



BBIYUCIIUTEILHON KYJBTYPhl, B YaCTHOCTH C OOYYE€HHEM IPOCTEHIIMM MpUEMaM
NPUKUJKUA W OLICHKM PE3YJbTATOB BBIUMCICHUM. V3ydeHue HaTypalbHBIX YHCEI
NpOAOJDKAETCA B 6 Kjacce 3HAKOMCTBOM C HAyajJbHBIMU IOHSTHUSMH TEOPUU
JIETUMOCTH.
Hauasno nzyueHnusi 0ObIKHOBEHHBIX U ICCATUYHBIX AIPOOEH OTHECEHO K 5 Ki1accy. ITo
MEPBBIM ATal B OCBOCHHUM APOOEH, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
UJesIMHU, TIOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX NpOOEH B
noJHOM 00BEME  MPEAIIECTBYET HM3YYCHHIO JCCATHYHBIX  JpoOei, dYTo
1e71eco00pa3HO ¢ TOYKM 3PEHUSI JIOTUKW H3JIOKEHUS YHUCIOBOM JIMHHUM, KOTJa
npaBuiia JEUCTBUH C ECITUYHBIMU IPOOSIMU MOKHO 0O0OCHOBATH YK€ U3BECTHBIMU
aJIrOPUTMaMHM BBITIOTHEHUS IEUCTBUN C OOBIKHOBEHHBIMU JAPOOSMU. 3HAKOMCTBO C
JECATUIHBIMH IPOOSMHU PACHTUPUT BO3MOKHOCTH JIJIsI IOHUMAHUS 00Yy4YarOIIMMUCS
MPUKJIAHOTO MPUMEHEHHUSI HOBOM 3aIlUCH MIPU U3YYEHUU JAPYTUX MPEIAMETOB U MPU
MIPAKTUYECKOM HCIOJb30BaHuU. K 6 Kjaccy OTHECEH BTOpOW ATal B HM3YyUYEHUU
npoOeil, TIe MNPOUCXOAUT COBEPIICHCTBOBAHWE HABHIKOB CPaBHECHHS U
npeobpa3oBaHusl ApoOel, OCBOCHHE HOBBIX BBIYUCIUTEILHBIX aJITOPUTMOB,
OTTAYMBAHUE TEXHUKHA BBIYUCICHUW, B TOM YHCJIE 3HAYEHUN BBIPAKECHUM,
COJIEpKalllMX W OOBIKHOBEHHBIE, M JIECSITUYHBIC JIPOOM, YCTAHOBJICHHE CBs3EH
MEXK]Ty HUMH, paCCMOTpPEHHE MPUEMOB pEIIeHUs 3a1a4 Ha Tpobdu. B Havase 6 kinacca
MPOUCXOUT 3HAKOMCTBO C TTOHSATHEM IMPOLICHTA.

OCOOEHHOCTBIO M3YYECHUSI TIOJIOKUTEIbHBIX M OTPUIATEIBHBIX YHUCEN
ABJISIETCSL TO, YTO OHU TAKXKE MOTYT PacCMaTpUBAaThCS B HECKOJIBKO 3TanoB. B 6
KJIacC€ B Haudalie u3ydeHus Tembl «IloJIOKUTENbHBIE M OTPUIIATEIBHBIE YUCIIA»
BbIJIeNIsieTca moAaTeMa «llenmble uncna», B pamMKax KOTOPOM 3HAKOMCTBO C
OTPUIATEIIbHBIMU YUCIAMH U JEHCTBUSIMU C MOJIOKUTEIBHBIMUA U OTPUIATEIbHBIMU
YHCJIaMU MPOUCXOJUT Ha OCHOBE COJIEPKATEIBHOIO IMOJX04a. DTO MO3BOJIIET HA
JIOCTYITHOM YpPOBHE TIO3HAKOMHUTH OOYYarONIMXCsl TMPAKTHUYECKH CO BCEMU
OCHOBHBIMHU TOHSATHUSIMHA TEMbI, B TOM YHCJI€ W C IpaBUJIaMH 3HAKOB IMpPHU
BBITIOJIHEHUN apu(PMETHIECKUX JeHcTBHA. M3ydueHune parmoHalbHBIX Yucen OyaeT
MIPOJIOIKEHO B Kypce ainreOphl 7 Kiacca.

[Ipy o0OyyeHUM pemeHu0 TEeKCTOBBIX 3aJad B 5-6 Kjaccax UCIHOJIb3YHOTCS



apumeTnyeckue npuémsl pemeHus. [Ipu orpaboTke BEIYUCIUTENBHBIX HABBIKOB B
5-6 KJjaccax paccMaTpUBAIOTCS TEKCTOBBIC 3a/1aUd CIEAYIOIIMX BUJOB: 3324l Ha
JBIDKEHUE, HA YacTH, Ha MOKYNKH, Ha pabOTy MU MNPOU3BOJUTEIBHOCTb, Ha
MPOLICHTHI, HA OTHOILIEHUS U Tpornopiiu. OOydaronrecs: 3HaKOMSTCS ¢ IpUEMaMu
peleHust 3ajad nepedopoM BO3MOMKHBIX BapUAHTOB, ydarcs paboTaTh C
uHopMaIuel, mpeACcTaBIeHHON B (popMe TaOJIUIl WM JTUarpamm.

B mporpamme ydeOHOro kypca «MareMaTHKa» MpeIyCMOTPEHO (POPMHUpPOBAHUE
IPOMNEACBTHUECKUX —alreOpanveckux mpejcTaBieHuil. bykBa Kak CHUMBOI
HEKOTOPOI'0 YHKCJIa B 3aBUCHUMOCTH OT MAaTE€MaTUYECKOIO0 KOHTEKCTa BBOJUTCS
NOCTENEHHO. byKBeHHasi CUMBOJIMKA LIMPOKO HCIOJB3YETCS IMPEXKAE BCEro s
3anmuch OOLIMX YTBEPKIACHUN W MpeIoKEHUH, (HOopMys, B YACTHOCTH IS
BBIYMCIICHHS] TEOMETPUUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEIS» YNCIIA.

B mporpamme yueOHOoro kypca «MaremaTuka» NpelCTaBlieHA HarsaHas
reOMETpHS, HalpaBJICHHAs HAa  pa3BUTHUE o0pa3Horo MBIIUICHUS,
IPOCTPAHCTBEHHOTO BOOOPAKEHUS, U300pa3UTENbHBIX YMEHUI. DTO BaXKHBIN Tan
B M3YyYECHHUHU T€OMETPHM, KOTOPBIM OCYIIECTBIISIETCS HA HAIVISIIHO-NIPAKTHYECKOM
YpOBHE, OMUpPAECTCs Ha HariasAHOOOpa3HOe MbIlUIeHHE oOywarommxcs. bonbias
pOJIb  OTBOAMTCS  MPAKTUYECKOM  JEATEIbHOCTH, OIBITY, SKCIEPUMEHTY,
MozenupoBanuto. OOydaronecss 3HaKOMATCSI ¢ T€OMETPUUECKUMU (pUrypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C UX MPOCTEUIIMMHU KOH(PUTYpaILUsIMHU, y4aTcs
M300pakaTh MX Ha HEJIMHOBAaHHOM M KIJeT4aTOW Oymare, paccMaTpuBaIOT HX
IIPOCTENIINE CBOWCTBA. B mponecce W3ydeHUs HArJSIIHOW T€OMETPUM 3HAHMS,
MOJIyYeHHbIE OOYYalOIMMUCS Ha YPOBHE HAYaJIbHOIO OOIIEero o0pa3oBaHus,
CUCTEMATU3HPYIOTCS U PACILIHUPSIOTCS.

CormacHo ydueOHOMY TUIaHy B 5-6 Kjlaccax HM3ydaeTcss MHTETPUPOBAHHBIN
npeamer «MareMatrukay, KOTOPBIM BKIIOYAECT apu(METHUECKHl MaTepuan u
HATJSAHYI0O TEOMETPUI0, a TaKXKe IMPOIEJEBTUUYECKHE CBEACHHUS U3 alreOphl,
AJIEMEHTHI JIOTUKHU U Hayaya ONUcaTeIbHON CTaTUCTUKH.

Conepxanue oOydeHus B 5 Kiacce.

1. HartypanbHble ynciia u HyJb.



Harypanwsnoe uncno. Psa Harypansnbix uncen. Yucno 0. M3o0paxenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJIUHATHOM (YMCIOBOM) MPSIMOIA.

[To3unmonHas cucrema cuuciaeHus. Pumckas Hymepanus Kak mpuMep
HETMO3UIMOHHON CUCTEMBI CUUCIIEHUA. [JecaTHUHas cucTeMa CUUCIICHHUS.

CpaBHEHHE HATYpaJIbHBIX YHUCEI, CPABHEHUE HATYPAIbHBIX YUCET C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YUCEIL.

CnoxeHure HaTypajlbHbIX YHCEII, CBOMCTBO HYJISI IIPU CIIOKCHUHU.
Brruntanue kak qeiicTBre, 00paTHOE CIOKEHHIO. Y MHOXKEHHE HATYPaIbHBIX
YHCEJ, CBOMCTBA HYJIS U €IMHULIBI [IPU YMHOKEHUU. [[eJIeHne Kak IeCTBHE,
oOpaTHOe yMHOXEeHHIO. KOMITOHEHTBI JEHCTBUM, CBA3b MeX Ay HUMU. [IpoBepka
pe3yabTara apudmernyeckoro aeicteus. [lepemecturenbHoe U coYeTaTEILHOE
CBOICTBA (3aKOHBI) CIIOKCHHS M YMHOKEHHUS, paclpeeIUTEIbHOE CBOMCTBO
(3aK0H) YMHOKCHHS.

Hcnonb3oBanue OyKB Juisi 0003HAYEHUSI HEU3BECTHOTO KOMIIOHEHTA U
3aMKiCH CBOMCTB apu(PMETHUECKUX JIEHCTBUM.

JlenuTenu U KpaTHbIE YUCa, Pa3JI0KEeHUE Ha MHOXKUTENM. [IpocThie n
coctaBHble yncina. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb ¢ HaTYpallbHBIM MTOKA3aTENEM. 3aMUCh YUCIIA B BUJIE CYMMBI
Pa3pSAIHBIX CIAracMbIX.

YucnoBoe BeIpakeHUE. BruncieHne 3Ha4YeHUI YUCIIOBBIX BBIPAKEHUN,
MOPSAJIOK BBITIOJHEHUS NEeUCTBUN. VICTIonb30BaHnE TPY BIYUCIIEHUSIX
MEePEMECTUTEHLHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOXKEHUS U
YMHOXEHUSI, pacTpeIeTUTEILHOIO CBOMCTBA YMHOXKEHUSI.

2. IpoOwu.

[IpencraBnenne o Apodu Kak criocoOe 3amrcH YacTy BETUINHBI.
OO6bikHOBEHHBIE IpoOu. [IpaBuibHBIC U HEMpaBUIbHBIE IpoOu. CMelanHast
po0b, IpeIcTaBlIeHne CMENIaHHOM IpoOY B BHJI€ HETIPABUIILHOM 1podu 1
BBIJICJICHUE 1I€JION YacTH YKCIIa U3 HeMPaBHIIBHOM npoou. M300pakeHue apoodeit
TOYKaMH Ha YHCIOBOM mpsiMoii. OCHOBHOE CBOKMCTBO Jpodu. CokpalieHue apooei.

[TpuBenenue npodbu Kk HOBOMY 3HaMeHaTemo. CpaBHEHUE APOOECH.



CnoxeHue U BhIYMTaHHUE ApoOeii. YMHOXKEHUE U JieJieHne 1po0eit, B3auMHO-
oOpatHble apodu. HaxoxkaeHue 4acTu 1eI0ro U IEI0To 0 €ro YacTH.

JHecarnunas 3anuck ApooOei. [IpeacraBienne necaTHIHON ApoOH B BUJIE
0ObIKHOBEHHOM. 300pakeHne NeCITUIHBIX IPOoOei TOUYKaMH Ha YUCIIOBOM
npsiMoid. CpaBHEHHE JIECSITUIHBIX IPOOCH.

Apudmernueckue AeHCTBUS C ACCATUUHBIMU IpoOsiMu. OKpyTiIeHUE
JECATUYHBIX APOOEH.

3. PemieHne TEKCTOBBIX 3a/a4.

Pemenne TekCTOBBIX 3a/1a4 apuMeTHIECKUM criocodboM. Perrerue
JIOTUYECKUX 3aj/1a4. Pemenue 3a1a4 nepedopomM BceX BO3MOKHBIX BAPUAHTOB.
Hcnonp30BaHue Mpy peIICHUH 3a/1a9 TaOIUIL U CXEM.

Pemenue 3ama4, cogepxamumx 3aBUCUMOCTH, CBSA3bIBAIOIINE BEIIMUYNHBI:
CKOpPOCTb, BPEMSI, PACCTOSIHUE, LIEHA, KOJTMYECTBO, CTOUMOCTb. ETMHUIIBI
WU3MEPEHUS: Macchl, 00bEMA, LIEHBI, PACCTOSHUS, BpEMEHHU, CKOPOCTHU. CBS3b
MEXIY CIMHULIAMU U3MEPEHUS KaXKI0M BEJTMYUHBL.

Peliienrie OCHOBHBIX 3a/1a4 Ha JIPpOOH.

[IpencraBiieHre TaHHBIX B BUE TAOJIHII, CTOIOYATHIX JUATPAMM.

4. HarnsgHas reoMeTpusi.

Harnsaueie npeacTaBiaeHus o purypax Ha mIOCKOCTH: TOYKa, IpsiMasi,
OTPE30K, JyY, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpYyT. YTroJL. [Ipsmon,

OCTpBIN, TYIION U pa3BEPHYTHIN YTJIbI.
JnuHa oTpe3ka, METPUYECKHUE €IUHUIIBI ITIMHBI. JJTMHA JIOMaHOH, TEPUMETP

MHOT'OYTOJIbHUKA. MI3MepeHne U MOCTPOEHHE YIJIOB C OMOILBIO TPAHCIIOPTUPA.

Harnsansle npencrabiienus o (Urypax Ha MiIoCKOCTH: MHOTOYTOJIbHUK,
MPSIMOYTOJIbHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3obpaxkenue ¢puryp, B TOM uncie Ha kierdyatoi Oymare. [loctpoenue
KOH(pUrypauuii u3 yacten npsMoi, OKpy>KHOCTH Ha HEJTMHOBAaHHOM M KJIETYATOU
Oymare. Micnionip30BaHue CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHHKA, KBApaTa.

[Inomane NpsAIMOYTOIbHAKA U MHOTOYT'OJIBHUKOB, COCTABJIICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4YHCIie Guryp, n3o0pax€HHBIX Ha KJIET4aTol Oymare.

EI[I/IHI/II_IBI HN3MCPCHUA IIJIOIIA/H.



Harnsanele npenctaBiieHust 0 IPOCTPAHCTBEHHBIX (PUrypax:
NPsIMOYTOJIbHBIN TapaJiiesienumne, Kyo, MHOrorpaHHuku. 3o0paxenue
MPOCTEUIINX MHOTOTpaHHUKOB. Pa3BépTku kyOa u napaymenenunena. Co3aanue
MojieJield MHOTOTPAaHHHUKOB (M3 OyMaru, IpOBOJIOKH, MIIACTUIIMHA U IPYTUX
MaTepuaioB).

O0BEM IPSIMOYTOIBLHOTO Napallienenunena, kKyoa. Equauiie namepenus
o0BEMa.

Coneprxanne o0ydeHus B 6 Kiacce.

1. HatypanpHble uncna.

Apudmerrnyueckue AEHCTBHUS C MHOTO3HAYHBIMU HATYpAJIbHBIMHU YHCIIAMHU.
YuciioBble BbIpaXXEHUs, TOPSAIOK JEHCTBUM, UCIIOJIB30BAHUE CKOOOK.
Hcnonb30BaHue MPY BBIYUCICHUSIX IEPEMECTUTEIBHOTO U COYETATEIBbHOIO
CBOMCTB CJIOKEHHUSI 1 YMHOKEHHUS, PACTIPEAEIUTEIIBHOTO CBOMCTBA YMHOKEHHS.
OxkpyriieHue HaTypaJIbHBIX YUCET.

Jlenutenu u KpaTHbIC YuCiIa, HAUOOJIBIIUNA OOIIUN JEIUTENh U HAUMEHbIIIee
oO1ree kpaTHoe. [lenuMocTbh CyMMBI U pou3BeieHusl. [{ereHne ¢ ocTaTKoM.

2. Jpobmu.

OOGbIKHOBEHHAs IpOoOb, OCHOBHOE CBOMCTBO APOOH, COKpaIeHHEe JPOOCH.
CpaBHeHue U ynopsiiounBaHue apooeii. Pemienue 3aay Ha HaX0XACHUE YacTH OT
1[EJIOTO U [EJIOTO Mo €ro yacTu. JIpoOHoe Yucio Kak pe3ysbTat JeJICHHUS.
[Ipencrapienue AeCATUYHOMN APpOOU B BUI€ OOBIKHOBEHHOM APOOU U BO3MOKHOCTD
MpeCTaBICHUs] OOBIKHOBEHHOM ApOoOH B BUAE AeCATUYHOM. JlecsaTuunbie 1podu u
MeTpuueckasi cucrema mep. ApudpMeTHIecKue TeUCTBUS U YUCTOBbIE BEIpaXKEHUS
C OOBIKHOBEHHBIMH U JICCITUIHBIMH JIPOOSIMH.

OtHomienue. Jlenenne B TaHHOM OTHOIIIEHUU. MaciiTal, mponopius.
[IprumeHenune mponopurii Npyu peIEHUH 3a/1a4.

[Tonsatue npoueHTa. Berarcienue npoieHTa OT BETUYUHBI U BETUYUHBI 110
e€ mporeHTy. BripaxxeHue npoIeHToB AeCATUIHBIMU Apo0siMu. Pemenue 3amay Ha
MPOIIEHTHI. BelpaxkeHNEe OTHOIICHUS BEJIMYUH B MPOLICHTAX.

3. TlonoxxuTenbpHbIE U OTPpHUOATCIIBHBIC YHCJIA.



[TonoxxutenbHbIE U OTpULIATENIbHBIEC Uyncia. L{enpie uncia. Moayinb uncia,
reoMeTpudecKas MHTEepIpeTalus MOyJia ynucia. M3o0paxenue yncen Ha
KOOpAMHATHOM NpsiMOM. HncIioBbIe TPOMEKXYTKHA. CpaBHEHHE YHCEIL.
Apudmerrueckue TeUCTBUS C MOJIOKUTEIBHBIMU U OTPUIATEIIbHBIMU YUCIIAMH.

[IpssmMoyroJibHas cucTeMa KOOPJAMHAT HA INIOCKOCTH. KOOpIMHATHI TOUKK Ha
IUIOCKOCTH, abciucca u opauHara. [loctpoenne Touek u GUryp Ha KOOpIUHATHON
IJIOCKOCTH.

4. ByKBEHHbIE BBIPAKEHHUS.

[IpuMeHeHne OYKB U1l 3a1IMCH MAaTEMAaTUYECKUX BBIPAKEHUN U
npeioxkennii. CBolicTBa apuMETUUECKUX JeHCTBUI. ByKBEHHbIE BHIpAKEHUS U
YHUCJIOBbIE NTOJICTAHOBKHU. ByKBEHHbBIE PABEHCTBA, HAXOXKAECHUE HEM3BECTHOTO
koMnoHeHTa. ®opmybl, GopMysIbl IEpUMETpa U MJIOLIAAN PSIMOYTOJIbHHKA,
KBaJipaTa, 00bEMa napaienenumnea 1 Kyoa.

5. Pemenue TeKCTOBBIX 3a1ad.

Pemenne TeKCTOBBIX 3a71a4 apupMETHUECKUM criocoOoM. Perenne
JOTMYECKHX 3a7ad. Perenne 3a1ad nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemenue 3anay, coaepkamux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIMUNHBI:
CKOPOCTb, BpEMSI, PACCTOSIHHE, 1I€HA, KOJIMYECTBO, CTOMMOCTb,
POU3BOAUTENILHOCTD, BpeMsl, 00BEM paboThl. EAMHUIIBI H3MEPEHUS: MACCHI,
CTOMMOCTH, PACCTOSHUSI, BPEMEHH, CKOPOCTH. CBS3b MEXIY €AMHUIIAMU
U3MEPEHHUSI KaXKI0W BETUUNHBI.

Pelenue 3aay, CBA3aHHBIX C OTHOIIEHUEM, MPOTOPLUHUOHATBHOCTHIO
BEJIMYMH, MPOIIEHTAMU; PEIIEHHE OCHOBHBIX 3a]1a4 Ha IpOOU U MPOLICHTHI.

OneHka U NpuKKUIKa, OKpyrieHue pesynbrara. CocTaBieHne OyKBEHHbBIX
BBIPKEHUI 10 YCIIOBUIO 3a/1a4U.

[IpencraBieHue JaHHBIX C MOMOIIBIO TaOIUI U TuarpamM. CtonduaTeie
JIarpaMMbl: YTEHUE U OCTPOECHHE. UTEHHE KPYTOBBIX AHArpamM.

6. Harmsmnas reometpus.



Harnsinaeie npencraBiienus o GUrypax Ha miIoCKOCTH: TOUYKA, psiMasi,
OTPE30K, JIy4, YroJl, JOMaHasi, MHOTOYTOJIbHUK, YETHIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3auMHoe pacnonokeHue JByX MPsSIMbIX Ha MJIOCKOCTH, MapajlieIbHbIe
npsiMble, EPIEHANKYIISIpHBIE TIPsiMbIe. VI3MepeHre pacCTOSTHUM: MEXAY ABYyMS
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MapuIpyTa Ha KBaJpaTHOM CEeTKe.

W3mepenune U MocTpoeHue yrioB ¢ MOMOIIbIO TpaHCopTupa. Buss
TPEYTOJIbHUKOB: OCTPOYTOJIbHBIN, IPSIMOYTOJIbHBIN, TYIOYTOJIbHBIH,
paBHOOEPEHHBIN, paBHOCTOPOHHUM. YeThIPEXYTOJIbHUK, TPUMEPHI
YeThIPEXYTOJbHUKOB. [ [pAMOYyToIbHUK, KBaIpaT: UCIIOJIb30BAaHUE CBOMCTB CTOPOH,
yIJI0B, AuaroHane. M3o0paxeHne reoMeTpuyecKux GUryp Ha HeJIMHOBAaHHOU
OyMare ¢ UCIOJIb30BaHUEM LIUPKYJIs, TUHENKHU, YTOJIbHUKA, TPAHCIIOPTHUPA.
[TocTpoenus Ha kieTyaTon Oymare.

[lepumerp mHOTOYTONBHUKA. [ToHSATHE MTOMAAN (PUTYPBI, €AMHHIIBI
u3MepeHus momanu. [pubmmxénnoe nusmepenue miomaau Gpuryp, B TOM 4uciie
Ha KBajpaTHOil ceTke. [IpubnmxEHHOe U3MEpPEHHE ITTMHBI OKPY>KHOCTH, TUIOLIAIH
Kpyra.

CummeTpusd: LIeHTpasabHasi, OceBasi U 3epKajibHasi CHMMETPHUHU.

[TocTpoeHne CUMMETPUYHBIX PUTYD.

Harnsinaele mpencTaBieHus 0 IPOCTPAaHCTBEHHBIX (PUrypax:
napajuienenunen, Kyo, npusma, nupaMmuia, KOHyc, UHIUHApP, wap u chepa.
N300pakeHne npocTpaHCTBEHHBIX GuUryp. Ilpumepsl pa3BEPTOK MHOTOTPaHHUKOB,
HMIMHApa U Konyca. Co3gaHue MoJienell MpoCTpaHCTBEHHBIX (uryp (u3 Oymaru,
IPOBOJIOKH, TUTACTUJIMHA U APYTUX MATEPHAIIOB).

[Tonsitue o0BEMa, eqMHUIIBI U3MEpEeHUs 00bEMa. OOBEM MPSAMOYTOIHHOTO
napajienenumnena, Kyoa.

[TpenmMeTHBIE pe3yabTaThl OCBOECHUS IPOrpaMMBbl yUeOHOTO Kypca
«Marematuka.
[IpeameTHbIe pe3yabTaThl OCBOCHUS MPOrpaMMbl Y4E€OHOIO Kypca K KOHILY

oOy4deHus B 5 Kiacce.



1. Ywucia v BEIYUCIIECHUS.

[ToHnMaTh ¥ IPAaBUIIBHO YHIOTPEOIATh TEPMUHBI, CB3aHHBIE C
HaTypaJIbHBIMUUKCIaMH, OOBIKHOBEHHBIMHU U JIECATUYHBIMU APOOSIMHU.

CpaBHHBAaTh M YIIOPSIIOYMBATH HATYypaJIbHbIE YMCIIA, CPABHUBATH B
MPOCTEUIITUX CITydastx OOBIKHOBEHHBIC JPOOH, TECATUYHBIC TPOOH.

CoOTHOCUTBH TOUYKY HA KOOPAMHATHOM (YMCIIOBOI) MPSMOM C
COOTBETCTBYIOIINM € YUCJIIOM U U300pakaTh HATypaJIbHbIC YMCIIA TOUKAMH HA
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

BrimonasaTh apudmeTHiecKue ASMCTBUS ¢ HATypaIbHBIMH YHCIAMHU, C
OOBIKHOBEHHBIMU APOOSIMU B MIPOCTEUILIUX CITydasX.

BrINomHATE NPOBEPKY, MPUKUJKY PE3YJIbTaTa BEIYMCICHUMN.

OKpyTIJIsTh HaTypaJibHbIE YHCIIA.

2. PemieHue TeKCTOBBIX 3aj1a4.

Pemmate TekcTOBBIE 337124 apU(PMETHUECKUM CITIOCOOOM U C IIOMOIIIBIO
OpPraHM30BaHHOT'O KOHEYHOTO 1epedopa BCeX BOZMOXKHBIX BAPUAHTOB.

Pemiars 3aaun, copeprkaiirie 3aBUCUMOCTH, CBA3bIBAIOIINE BETNYHHBI:
CKOPOCTh, BpEMsI, paCCTOSIHUE, 11€Ha, KOJMYECTBO, CTOUMOCTD.

Hcnonb3oBaTh KpaTKUE 3aMMCU, CXEMBbI, TAOJIHIIbI, 0003HAYCHUS TIPU
pelieHnn3aaay.

[Tonp30BaTHCS OCHOBHBIMU €IMHUIIAMU U3MEPEHUS: [IEHBI, MacChlI,
pacCTOsIHUS, BpEMEHU, CKOPOCTH, BhIpaXaTh OJHU €AUHUIIBI BEIMUYHUHBI Yepe3
JpyTHe.

N3Bnekats, aHaTM3MPOBaTh, OLIEHUBATH HHPOPMAIIUIO, PEJCTABICHHYIO B
Tabyuile, Ha CTOJIOYATON JUarpaMMe, MHTEPIPETUPOBATH MIPEICTABICHHbBIE
JIAaHHBIE, UCIIOJIb30BaTh JaHHBIE IIPU PEILICHUU 3a]1a4.

3. Harmsmras reomeTpus.

[Tonp30BaThCA r€OMETPUUYECKUMU MTOHATUSIMU: TOUYKA, MPSIMasi, OTPE30K,
JIy4, YTOJI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBOIUTH MPpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPa, UMEIOIITUX POopMY

M3YUYEHHBIX TEOMETPUUECKUX (QUTYD.



Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIaMU: BEPIIIMHA, CTOPOHA; C
MHOT'OYT'OJIbHUKAMU: yTOJ, BEPIIMHA, CTOPOHA, THaroHajlb; C OKPYKHOCTBIO:
paauyc, 1uameTp, IeHTp.

N3ob6paxkath n3ydeHHbIE TeOMEeTpUUecKue (GUTryphl HA HEJIMHOBAaHHOMN U
KJIeT4aToMOymare ¢ MOMOIIbIO IIUPKYJIS U TUHEHKHU.

HaxonuTth qiuHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHUEM C TTOMOIIIBIO
JUHEHKH, CTPOUTH OTPE3KH 3aTaHHOU JTMHBI; CTPOUTH OKPY>KHOCTb 3aIaHHOTO
paauyca.

Hcronp30BaTh CBOMCTBA CTOPOH U YTJIOB MPSMOYTOIBHUKA, KBaApaTa IS
WX IIOCTPOCHMSI, BRIYUCIICHUS TUIOIIAA U TIEpPUMETpA.

BrraucisaTs nepuMeTp U IIIOMIaabs KBajapara, MpsMOyTroabHUKA, (GUTYP,
COCTaBJICHHBIX U3 MPSMOYTOJIBHUKOB, B TOM YHCIie PUTYp, H300pakEHHBIX HA
KJIeTYaTon Oymare.

[Tonp30BaTHCS OCHOBHBIMH METPUYECKUMH €IMHUIIAMHA U3MEPCHUS JTJIUHBI,
TIJIOIIA/IA; BBIPAKATH OJTHA €IMHUITBI BETMUMHBI Yepe3 JIPyTHE.

Pacno3naBaTh napasienenumnen, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIIIMHA, peOPO, TPaHb, U3MEPEHUS, HAXOAUTh U3MEPEHUS Tapajule/Ieune/a,
KyoOa.

Brraucnsats 00bEM ky0Oa, mapasuienenumesa mo 3a1aHHbIM U3MEPCHUSIM,
MIOJIB30BAThLCS €AMHUIIAMHU U3MEpPEHUs 00bEMa.

PemaTe HecI0KHBIC 3a7]a4 HA U3MEPEHHUE TE€OMETPHUCCKUX BEIMYUH B
MPAKTUICCKUX CUTYAIHSIX.

[IpeameTHBIC PE3yNbTaThl OCBOCHUS IPOTPAMMBI YI€OHOTO Kypca K KOHITY
oOy4deHus B 6 Kiacce.

1. Yucna v BEIYUCIICHUS.

3HaTh U TIOHUMATh TEPMHUHBI, CBA3aHHBIC C PA3IUNIHBIMHU BUIAMH YHUCEIT U
crioco0aMu uX 3aIUCH, IEPEXOIUTH (€CIH 3TO BO3MOKHO) OT OJHOU (POPMBI
3aIlMCH YKCIIa K IPYTOu.

CpaBHHBATh U YIIOPSA0YUBATH 1IETbIC YKCIIA, OOBIKHOBEHHBIC U

JACCATUYHBIC ,Z[pO6I/I, CpaBHUBATbL YHCJia OJHOTO U PAa3HbIX 3HAKOB.



BbInonHATE, codyeTast yCTHbIE U MIUCbMEHHBIE IPUEMBI, apu(MeTHIECKUE
JEHCTBUS C HaTypalbHBIMU U LIEJIBIMUA YMCIIAMHU, OOBIKHOBEHHBIMU U
JECATUYHBIMU IPOOSIMH, TTOJOKUTEIbHBIMA U OTPULATEIbHBIMU YUCIIAMHU.

BBIUnCIATE 3HaYEHUS YUCIIOBBIX BBIPAXKCHUM, BBIIIOIHATD IPUKUIKY U
OLIEHKY pe3yJbTaTa BBIYMCIEHUH, BBIIIOJIHATH IPE0Opa30BaHUs YUCIOBBIX
BBIP2XCHUI Ha OCHOBE CBOMCTB apu(METHIECKHUX JACHCTBUM.

COOTHOCHUTH TOUKY Ha KOOPJAMHATHOW MPSIMOM C COOTBETCTBYIOLIUM €1
YUCIIOM
Y U300pakaTh YMCIIa TOYKAMU HA KOOPJWHATHON NpAMOM, HAXOJUTh MOIYJIb
yucoa.

COOTHOCUTBH TOYKH B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOPAUHATAMHU
9TOM TOYKH.

OKpyrJITh LEJble YhCia U IECATUUHbIE IPOOU, HAXOIUTh MPUOIIHKEHUS
qucel.

2. YucnoBble U OyKBEHHBIE BHIPAKEHUS.

[Tonumats 1 ynoTpeOisiTh TEPMHUHBI, CBSI3aHHBIE C 3aMIMCHIO CTENICHHU YUCIA,
HAXOAMUTh KBaJApaT U KyO Uncia, BBIYUCIATh 3HAUCHUS YMCIIOBBIX BBIPAKEHUH,
COJIEpIKAILMX CTEIICHH.

[Tonp30BaThCA pU3HAKAMU JETUMOCTH, PACKIIAAbIBATh HATYPAJIbHBIE YUCIA
Ha MPOCThIE MHOKUTEIIH.

[Tonb30BaThCa MACIITAOOM, COCTABISATH MPOMOPLIMU U OTHOILICHHUS.

Hcnonb3oBaTh OYKBBI 1J11 0003HAUYEHHUSI YUCEN MPU 3aMUCH
MaTEMaTUYECKHUX BBIPAKEHUM, COCTaBIATh OYKBEHHBIE BBIpAXKEHUS U (DOPMYJIbL,
HAXOJUTh 3HAUEHUSI OYKBEHHBIX BBIPAKEHUH, OCYILIECTBIISISI HEOOXOIUMBbIE
MOJICTAHOBKH M MPeoOpa30oBaHMUsL.

HaxoauTe Hen3BECTHBINM KOMIIOHEHT PaBEHCTBA.

3. Perrenne TeKCTOBBIX 3a1a4.

Pemath MHOTOIIArOBBIE TEKCTOBBIE 33]]a4l apUPMETHUECKUM CIIOCOOOM.

Pemate 3a1aum, CBA3aHHBIE C OTHOLIEHUEM, IPOMOPLIHOHATIBHOCTHIO

BCJIMYMH, IIPOLUCHTAMM, pC€IIaTh TPH OCHOBHLIC 3a1a4 HA leO6I/I H IIPOLICHTHI.



Pemate 3a1aun, coaeprkamme 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEJINYUHBL:
CKOPOCTb, BpEMsI, PACCTOSIHHE, LIEHA, KOJIMYECTBO, CTOMMOCTb,
IIPOU3BOJUTENIHOCTb, BpEMSI, 00bEMA pabOThI, UCTIOJIB3Ys ApU(PMETUIECKHUE
JNEUCTBHUS, OLEHKY, IPUKUAKY, I10JIb30BaThCS €IMHUIIAMHU U3MEPEHUS
COOTBETCTBYIOIINX BEIUYMH.

CocraBisATh OyKBEHHBIE BBIPAKEHUS 110 YCIOBHUIO 33/1aUU.

N3Bnekats nH)OpMaIuio, mpeICTaBICHHYIO B Ta0IHUIaX, HA TMHEHHOM,
CTOJIOYATOM WJIM KPYTOBOM JMarpaMMmax, MHTEPIPETUPOBATh IPEICTABICHHBIE
JAaHHBIE, UCIIOIb30BaTh JAaHHBIE IPU PEIICHUH 3a4a4.

[IpeacTaBisaTh HHPOPMALIMIO C TOMOUIBIO TAOJINIL, TMHEHHOU U cTONIOYATOM
JUarpaMM.

4. Harnsannas reomeTpus.

[TpuBoUTH MpUMEpPHI OOBEKTOB OKPY’KAOLIET0 MUPA, UMEIOIIHNX GOpMy
U3YYEHHBIX TEOMETPUUYECKUX MJIOCKUX U MPOCTPAHCTBEHHBIX PUTYP, IPUMEPHI
PaBHBIX U1 CHMMETPUYHBIX (UTYP.

N3006paxaTh ¢ MOMOUIBIO HUPKYJIS, TUHEHKH, TPAHCIIOPTUPA HA
HEJIMHOBAaHHOM U KJIETYaTOM Oymare u3yuyeHHbIE IIJIOCKHE F€OMETPHUUECKHE
(burypsl 1 KOHQUTYpaUu, CAMMETPUYHBIE (PUTYPHI.

[Tonb30BaThCA reOMETPUYECKUMU MOHATUSIMU: PABEHCTBO (PUTYD,
CUMMETPHUSI, UCTI0JIb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh
CUMMETPHH, LICHTP CUMMETPUH.

HaxonuTth BeIMYUHBI YIJIOB U3BMEPEHHUEM C MTOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YTJIbl 3aIAHHON BETMYMHBI, TOJIH30BATHCS IPU PELICHUU 3a]1a4 IpayCHON
MEpPOU YIJIOB, PACIIO3HABATh HA YEPTEkKAX OCTPBIM, IPSAMOU, pa3BEPHYTHIN U TYIIOU
YTJIBI.

BBIYUCHATh IJIMHY JIOMAHOM, IEPUMETP MHOTOYTOJIBHHUKA, TI0JIb30BATHCS
€AVHUIIAMU U3MEPEHUS JUIMHBI, BBIPAKaTh OJHHU €IMHULIBI U3MEPEHUS JUTMHBI
yepes Ipyrue.

Haxonutb, ncnosb3ys 4epTEKHbIE MHCTPYMEHTHI, PACCTOSHUS: MEXKY

JIBYMsI TOYKaMH, OT TOYKH 0 MPSMOW, JJIMHY IIyTH Ha KBAaAPATHOU CETKE.



BoruucnsaTs miiomniaab GUryp, COCTaBIEHHBIX U3 MPSMOYTOJIbHUKOB,
UCITI0JIb30BaTh pa30MEeHUE Ha MPSIMOYTOJILHUKH, HA PaBHbIE PUTYPHI,
JIOCTpavBaHUE JI0 MPSIMOYTOJIbHUKA, M0JIH30BATHCS OCHOBHBIMH €IMHUIIAMU
W3MEPEHUs IJIOIA/IU, BEIPAXKATh OJHU €IMHUIIBI U3MEPEHHUS IIJI0IIAIU Yepes
Jpyrue.

Pacmo3naBaTh Ha MOZIENAX ¥ H300pAKEHUSIX MUPAMUTY, KOHYC, ITMIHH]IP,
UCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxats Ha KjaeT4aTo OyMare NpsMOYTOJbHbBINA Mapalyieaenune].

Brerancnsate 005EM psSMOYTOIBHOTO MapaljieNenumnesaa, Kyoa,
M0JIb30BaThCSl OCHOBHBIMH €IUHUIIAMH U3MEpPEHUs 00bEMa;

Pemats HecnoKHBIE 3a/1a4K HA HAXO0XK/IEHHUE TEOMETPUICCKUX BETTMYHH B
MPAKTUYECKUX CUTYaIUSIX.

[TosicHuTenpbHAs 3aMKCcKa.

Anrebpa sABISETCS OJHUM U3 ONOPHBIX KYpCOB OCHOBHOIO OOILIEro
oOpa3oBaHuUs: OHAa 00ECIIeYMBAET U3yUEHHUE JIPYTUX JUCITUIUIMH, KaK €CTECTBEHHO-
HAy4YHOTO, TaK W TYMAaHHUTAPHOTO IIMKIOB, €€ OCBOGHHE HEOOXOAMMO JIs
MPOJIOJKEHUS 00pa30BaHus U B MOBCEIHEBHOM KU3HU. Pa3BuTtne y oOydaronmxcs
HAyYHBIX TIPEACTABICHUH O TMPOUCXOKICHUHM U CYIIHOCTH aireOpanvecKux
abcTpakiuii, cnoco0e OTpaKeHHUsI MaTEMAaTUYECKON HAyKOM SIBJIEHUI U MPOIECCOB
B MPUPOJE W OOINECTBE, POJM MaTEeMaTHYECKOTO MOCIUPOBAHHMS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS
¥ KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JJIA aJanTallid B COBPEMEHHOM ITH(PpOBOM
oOmecTBe. M3ydyeHnue anreOpbl oOecreyuBaeT pa3BUTHE YMEHHUS HaOI0JaTh,
CpaBHUBAThb, HAXOIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS W BBIBOJIBI,
dbopmynupoBath yrBepxkAcHUS. OCBOeHUE Kypca anreOpbl 00ecreuynBaeT pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyYaIOIMUXCsA: OHU UCIHOJIB3YIOT JEIYKTUBHBIC U
WHIYKTUBHBIE PAcCYXICHUS, 0000IIeHNEe U KOHKPETU3AINIO, aOCTparupoBaHue U
ananoruto. OOydeHme  anreOpe  mpeamoyiaracT  3HAYUTENBHBI  00BEM
CaMOCTOSITENTHOW  JIEATEIBHOCTH OOYYArOMIMXCs, TOITOMY CaMOCTOSITEIbHOE

peleHne 3aad SBISETCS peain3aluei 1eaTeIbHOCTHOTO IPUHIUIIA 00yUCHHUS.



B cTpykType mporpammbl ydeOHOro Kypca «Airedpa» i OCHOBHOTO OOIIEro
o0pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOINYECKUE JTUHUM:
«Uucna u BBIUKCICHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HepaBeHCTBa», «Dyukiun». Kaxnmas w3 3TUX coaepKaTelbHO-METOIMYECKUX
JIMHUYN pa3BUBAETCS HA MPOTSKEHUHU TPEX JIET U3YUEHUSI Kypca, B3aUMOICUCTBYS C
IpyTMMH €ro JHHUAMH. B Xome wu3yueHuss y4eOHOro Kypca 0O0ydarommumcs
MPUXOJIUTCS JIOTHYECKH PACCyXKIaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
s36IK. B CBSI3M ¢ 3TUM B mporpaMMmy y4eOHOro Kypca «Airedpa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pasenax
MaTeMaTHYECKOro o0pa3oBaHus U CIOCOOCTBYIOIIUE OBJIAJCHUIO O0YyYarOIUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTHueckoro s3bpika. CopaepkaTenpHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» sSBISETCA €ro
UHTETPUPOBAHHBIN XapaKTep.

Conepxxanue nMHUU «Yuclia U BBIYUCIECHUS» CIYKUT OCHOBOM Ui JaJbHEUIIETo
U3YyYEHUs MaTeMAaTUKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOLIUXCS JIOTHYECKOTO
MBILUIEHUS, (OPMUPOBAHMIO YMEHHs IIOJIb30BAThCA QJITOPUTMaMM, a TaKkKe
IpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOUMBIX JUIsl TOBCEIHEBHOM KU3HU.
Pa3BuTHE MOHATHSA O YUCIIE HA YPOBHE OCHOBHOT'O OOLIEr0 00Opa3oBaHUs CBSI3aHO C
parroHaIbHBIMU U UPPAIIMIOHATIFHBIMU YHCIaMH, (POPMUPOBAHUEM TIPEICTABICHUN
O JCHCTBUTENHLHOM 4YHCIIC. 3aBEpIICHNE OCBOSHHUS YHMCIOBOW JIMHUW OTHECEHO K
cpeaHemMy o0lieMy 00pa3oBaHMUIO.

Conepxanue ABYyX alreOpanuecKux JIMHUM - «AJNre0Opandeckue BBIPAKECHUS» U
«YpaBHEHUS] U HEPABEHCTBa» CMOCOOCTBYET (OPMHUPOBAHUIO Yy OOYYaAIOIIUXCS
MaTeMaTHUYeCKOTo amnmnapara, HeoOXOAUMOro JUIsl PelleHUs 3aJad MaTeMaTUKH,
CMEXHBIX TPEAMETOB U MPAaKTUKO-OPHUEHTUPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusi y4eOHBIH MaTepHall TPYNIHUPYETCS BOKPYT
paloHaIbHBIX BbIpOKEHUH. AnreOpa JIeMOHCTPUPYET 3HAUEHUE MAaTEeMAaTUKH KaK
A3bIKa NI TIOCTPOEHHUST MaTeMaTHYEeCKHX MOJENEH, OMUCaHUs MPOLECCOB U
SBJICHUM peaJibHOTO Mupa. B 3amaum oOydeHust anrebpe BXOIAT TaKKe
JalbHEHIIee pa3BUTHE aAITOPUTMHUYECKOTO MBINUICHHUS, HEOOXOAMMOro, B

YaCTHOCTH, [TJII OCBOCHHS KypcCa I/IH(l)OpMaTI/IKI/I, n OBJaACHUEC HaBbIKaMHU



JEeNyKTUBHBIX paccyxaeHuil. [IpeodpazoBaHue CUMBOJIBHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaKE€HUs, CHOCOOHOCTEN K MATEMaTHYECKOMY TBOPUECTBY.
Copepxanue (pyHKIMOHAJIBHO-TpapUUECKON JIMHUM HAlEIEHO Ha IOIy4YeHHE
00Oy4aroIMMUCS 3HAaHUN O QYHKIMIX KaK BaKHEHIIEW MaTeMaTHUECKONH MOJENN
JUI OIIMCAHUS U UCCIIEOBaHMsI pa3HOOOPA3HBIX MPOLIECCOB U SIBICHUN B IPUPOJIE
u obmectBe. M3yueHue marepuana CIOCOOCTBYET Pa3BUTHIO Y OOyYaromiuxcs
YMEHHS UCIOJIb30BATh PA3JINYHbIC BEIPA3UTEIIBHBIE CPEACTBA A3bIKA MATEMATUKH -
CIIOBECHBIC, CHMBOJIMYECKUE, TpaduvecKkre, BHOCUT BKJIaJ B (OPMUPOBAHUE
IIPEACTABIICHUM O POJIM MATEMATHUKU B PA3BUTHUH LIMBUJIN3ALUU U KYJIbTYPBHI.
CornacHo yueOHOMY I1aHy B 7-9 kitaccax u3ydaeTcsi yueOHbIN Kypc «Anredpay,
KOTOPBIM BKJIIOYAET CIIEAYIOIIME OCHOBHBIE pasleiibl comepxkanus: «Hucna m
BBIUMCIICHUSDY, «ANredpandeckue BBIPAKEHUSA», «YPAaBHEHHS U HEPABEHCTBAY,
«DYHKIUW.

Copnepxanue oOydeHus B 7 Kiacce.

1. Yucna u BbIUUCIICHHUS.

Hpobu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEX0 OT OJHON (POPMBI 3aITUCH
npobeii k aApyroi. [loHsTHE parmoHaILHOTO YKCIa, 3alMCh, CPAaBHECHHE,
YHOPSAI0YMBAHUE PALIMOHATIBHBIX YKceNl. ApupMeTHnyecKre IeHCTBUS C
palMOHAIIbHBIMU YMciIaMy. Pemenune 3aia4d n3 peasibHOM NPAaKTUKU Ha 4acTH, Ha
JpoOu.

CreneHb ¢ HaTypaJIbHBIM MTOKA3aTesIeM: OnpeesieHue, Npeoopa3oBaHue
BBIPKEHUI HA OCHOBE OIPEIEIICHHUS], 3aUCh O0NbIINX yucen. [IporeHTsl, 3anuch
MPOLIEHTOB B BUJIE€ IPpOOU U ApoOU B BUAE MPOUEHTOB. Tpu OCHOBHBIE 3314 Ha
IIPOLICHTBI, PELICHUE 3a1a4 U3 PEalbHON IIPAKTUKHU.

IIprMmeHenue Mpu3HaKkoB JEIMMOCTH, PA3JIOKEHNE HA MHOKUTEIN
HaTypaJIbHBIX YUCEIL.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE IpsIMast U oOpaTHast
IIPONIOPLUOHAIBHOCTH.

2. AnreOpandecKre BBIPKECHHUS.

IIepemeHHbBIE, UMCIOBOE 3HAYEHHUE BBIPAXKEHUS C IEPEMEHHOM.

I[OHyCTI/IMBIe SHAYCHUS IIEPCMCHHBIX. HpC}ICTaBHGHI/Ie 3aBUCUMOCTHU MCKIY



BeNMYMHAMU B Buje hopmyJbl. Beruucnenus no gpopmynam. [IpeodpazoBanue
OYKBEHHBIX BBIPQXKCHH, TOXXIECTBEHHO PaBHbIE BBIPAXKEHUS, ITpaBuia
npeo0pa3oBaHus CyMM U IPOU3BEACHU, MPaBUIIa PACKPBITHS CKOOOK U
MPUBEACHUS TTOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHounensl 1 MHOTOWIEHbI. CTeneHb MHOrouseHa. CloKeHue, BBIUUTaHHE,
YMHOXEHHE MHOTOWICHOB. DOpMyIibl COKPAIIEHHOTO YMHOKEHUSA: KBAaIpaT
CYMMBI U KBaApar pasHocTH. DopMya pa3HOCTH KBaapaToB. Pa3noxxenne
MHOT'OYJIEHOB Had MHOKHUTEIIH.

3. YpaBHEeHHS U HEPaBEHCTBA.

VYpaBHeHUE, KOPEHb YpaBHEHHSI, PAaBUIIa IPEOOPa30BaHUs ypaBHEHUS,
PaBHOCWIBHOCTb YPaBHEHUH.

JIuHeHOe ypaBHEHUE C OJTHOW IEPEMEHHOM, YUCIIO KOPHEU JIMHEWHOTO
YpaBHEHUS, PEIICHUE JIUHENHBIX ypaBHEHHI. COCTaBIIEHHE YpaBHEHUH 110
YCJIOBHIO 3a7a4yu. PelieHne TeKCTOBBIX 3a/1a4 ¢ IIOMOILbIO YPAaBHEHUM.

JIuneliHOe ypaBHEHHE C ABYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema qByx
JIMHEMHBIX YPABHEHUH C IByMS [IEPEMEHHBIMU. Pellienre cucteM ypaBHEHHUN
cnocoboM noacTaHOBKH. [Ipumepsl perieHrs TeKCTOBBIX 3aa4 ¢ TOMOIIbIO
CHUCTEM YpPaBHEHUU.

4. OyHKIMH.

Koopaunara Toukn Ha npsamoii. YucnoBeie mpoMexKyTKku. Paccrosaue
MEXKy ABYMSI TOYKaMH KOOPJIAWHATHOW MPSMOM.

[IpsmoyrosbHas cucrema koopauHar, ocu Ox u Oy. Abciucca u opArHaTa
TOYKHU Ha KOOPAMHATHOM miockocTH. [IpuMepsl rpadmkoB, 3a1aHHBIX POPMYIIAMH.
Yrenue rpadukoB peanbHbIX 3aBucuMocteil. [lonstue pynkunu. ['padpuk
¢bynkuun. CoiicTBa
¢byukuuii. JTuneinas ¢pynkuus, e€ rpaduk. I'paduk dyrkiun V~\*\,
['paduueckoe perienre TMHEWHBIX YPAaBHEHUHN U CUCTEM JIMHEWHBIX YPaBHEHUH.

Coneprxkanue o0ydeHus B 8 Kiacce.

1. Ywucna v BeIYUCIIEHUS.



KBanpaThblii KopeHb u3 yncia. [lonsatue 06 uppanoHaibHOM YHCIIE.
JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX ynce. CBOMCTBA apu(PMETHUECKUX
KBaJIpaTHBIX KOPHEN U UX IPUMEHEHHE K MPEOOpPa30BaHUIO YUCIOBBIX BBIPAKEHUIN
Y BBIYHCIICHUSAM. [IeHiCTBUTEIBHBIE YHCIA.

Crenens ¢ nensIM nokasaresneM U e€ cporictBa. CTaHaapTHas 3alUCh YHUCIIA.

2. AnrebGpanyeckue BhIPRXKCHUS.

KBagpaTHbiil TpEXUiEH, pa3noKeHUe KBaAPATHOTO TPEXUIIEHA Ha
MHOKHUTEIIH.

Anredpandeckas 1poos. OCHOBHOE CBOMCTBO ayireOpanyeckoi 1poou.
CnoxeHue, BBIMUTAHUE, YMHOXKEHUE, JISTICHHUE allreOpandecKux ApoOei.
PannoHnanbHble BhIpaXXEHUS U UX IPEOOpPa3OBAHHKE.

3. YpaBHEHMS U HEpaBEHCTBA.

KBanpaTtHoe ypaBHeHue, popmysa KOpHEH KBaJpaTHOTO YpaBHEHMUS.
Teopema Buera. Pemienne ypaBHeHUH, CBOAAIMUXCS K JIMHEWHBIM U KBaJPATHBIM.
[Tpocreiimue ApoOHO-pallMOHATIbHBIE YPABHEHUS.

['padmueckas uHTEpIpETALUsl yPAaBHEHUH C IBYMSI IEPEMEHHBIMHU U CUCTEM
JIMHEVHBIX YPABHEHUH C IBYMS IIEpEMEHHBIMU. [[prMepsI pelieHus: cucreM
HEJIMHEHHBIX YPABHEHUI C IBYMs I€PEMEHHBIMU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ onHOM
nepeMeHHON. PaBHOCHIIBHOCTD HEPABEHCTB. JIMHEHBIE HEPABEHCTBA C OJTHOU
nepeMeHHON. CHUCTeMbI TMHEWHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

4. OyHKIMH.

[Tonsitue pynkunn. O61acTh ONPEAEIICHUS U MHOXKECTBO 3HAUEHU I
byukiuu. CiocoOsl 3a1aHus PYHKIIHM.

I'padux dynkumun. Yrenne cBoiicTB PyHKIUU 1o €€ rpaduky. [Iprumepbl
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

@OYHKIMHU, OTIUCHIBAIOIINE MPAMYIO U OOPATHYIO MPONOPIIUOHAIBHbBIE

3aBUCHMOCTH,



ux rpapuku. Oynaxuun y = x, y = x°, y=\x\. I'paduueckoe pemenue ypaBHeHUI
Y CHCTEM YPaBHEHUH.
Coneprxanue o0ydeHus B 9 kiacce.

1. Yucna u BbIYUCICHUS.

PannonansHbie ynciaa, UppaloHalbHbIE YHCIa, KOHEYHbIE M OECKOHEUHbIE
JeCSITHUHBIE TpoOH. MHOXKECTBO IeHCTBUTENBHBIX YUCEI, IUCTBUTEIbHbBIC YHCITA
KaK OECKOHEYHBIE ACCATUIHBIC ApoOH. B3anMHO 0THO3HAYHOE COOTBETCTBHE
MEXKIY MHOKECTBOM JEHUCTBUTEIIBHBIX YUCENT U KOOPAUHATHOM MIPSMOI.

CpaBHeHHE EHCTBUTENbHBIX YUCEN, apU(PMETHUECKUE TEUCTBHUS C
JNEWCTBUTEIBLHBIMU YUCIIAMU.

Pa3mepsl 00bEKTOB OKpPYKAOUIEr0 MUPA, IITUTEIBHOCTD MPOLIECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnmxE€HHOE 3HAaUEHNE BEIUYNUHBI, TOUHOCTD MPUOIMKEHUS.
Oxpyraenue uncen. [Ipuknika 1 OLeHKa pe3yIbTaTOB BBIUYNCICHUN.

2. YpaBHEHHUS U HEPABEHCTBA.

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUM, CBOISIIUXCS K TUHEUHBIM.

KBanparnoe ypaBHenue. Pemenrue ypaBHEeHNM, CBOAAIINXCS K KBaAPATHBIM.
bukBanpatHoe ypaBHeHuE. [[puMepsl pelieHns1 ypaBHEHUN TPETEU U YETBEPTOU
CTETICHEN Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue nqpoOHO-panimoHaIbHBIX YpaBHEHU. Pellienne TeKCTOBbIX 3aaa4
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucrtem aByx
JIMHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHA. Pelienue cucreM IByX ypaBHEHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe - BTOpoii crenenu. I paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenune nMHENHBIX HEPABEHCTB C OJHOM NEpEMEHHOM. Pemenue cucrem

JIMHENHBIX HEPABEHCTB C OJHOM nepeMeHHoU. KBapaTHeie HepaBeHCTBA.



['padrueckas uHTEpHIpETaIMsl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS
MIEPEMEHHBIMHU.

3. OyHKIHH.

KBagpatuunas pyukuus, e€ rpaguk u ceoictra. [lapabomna, kooparuHATHI
BEPIIMHBI 11apadoJIbl, 0Ch CUMMETPHUH 1apadOJIbI.

I'paduku pyHKImil Y=X?, y=X3n ux cBoiicTaa.

4. YucnoBble MOCIEI0BATEIBLHOCTUA U TPOTPECCHH.

[ToHATHE YHCIIOBOM MOCIENO0BATENBHOCTU. 3aJaHUE MTOCIEA0BATENIBHOCTH
peKyppeHTHOM (hopmyIoit u PopMyIIoi n-codseHa.

Apudmerrueckas u reomerpuyeckas nporpeccuu. @opmyibl #-ro 4ieHa
apu(MeTnyecKo ¥ reoMeTpUUYECKOM MPOrpeccuii, CyMMbI MEPBBIX 1UJICHOB.

N300paxeHne 4IeHOB apu(PMETHIECKON U T€OMETPUUECKON MTPOTrpeCCHil
TOYKaMH Ha KOOPJIMUHATHOU INIOCKOCTH. JINHENHBIN U YKCIIOHEHIIMAIBHBIN POCT.
CI1oXHBIE IPOLICHTBI.

[IpeameTHbIE pE3yNbTaThl OCBOEHUS IPOrPAMMBI yU€OHOTO Kypca
«Anrebpay.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS MPOrPaMMbl YUeOHOTO Kypca K KOHILY

o0yueHust B 7 Kjacce.

1. Yucna v BEIYUCIICHUS.

BoInonHsATh, coueras yCTHbIE U MUCbMEHHBIE TPUEMBI, apu(MeTHUECKIE
JEUCTBHUS C PAlMOHAIBHBIMU YUCIIAMM.

HaxoauTs 3Hau€HUs1 YUCIOBBIX BBIPAXKEHUH, IPUMEHATH pa3HOOOpa3HbIe
CHO0COOBI ¥ TPUEMBI BEIUHUCIICHHS 3HAUEHUN APOOHBIX BBIPAXKEHUH, COepKaluX
OOBIKHOBEHHBIE U IECATUYHBIC IPOOH.

[lepexoauTs OT 0AHOM (DOPMBI 3aTTUCH YKCEN K APYTroi (TpeoOpa3oBhIBATH
JECATUYHYIO Ip00b B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECTHUHYIO, B
YaCTHOCTH B OECKOHEUHYIO JCCATUIHYIO IPOOBH).

CpaBHUBaTh U YIOPSIOYMBATH PALIMOHAIIbHBIE YKCTIA.

OKpyrJsTh yncia.



BhINoiHATh NPUKUAKY Y OLIEHKY PE3YyJIbTaTa BIYUCICHUM, OLICHKY
3HAYEHHUU YMCIIOBBIX BBIPAKCHUN. BHINOIHATH 1EMCTBUS CO CTEIICHAMU C
HaTypaJIbHbIMU MTOKa3aTEISIMMU.

[TpUMEHSTh NIPU3HAKU JETUMOCTH, Pa3JIOKECHUE HAa MHOKUTEIN
HaTypaJIbHBIX YHUCEII.

PemaTe npakTUKO-OPUEHTUPOBAHHBIC 33]1a4H, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYMH, TPONOPIMOHAIBHOCTHIO BEJIMYMH, TPOIIEHTAMHU, HUHTEPIIPETUPOBATH
pe3yJIbTaThl PEUICHUS 3a7a4 C yUETOM OTPAHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

2. AnreOpandecKre BHIPKECHHUS.

Hcnonb30BaTh anreOpandecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTh
e€ B MpoIecce OCBOCHUS yueOHOTro MaTepuaia.

HaxoauTh 3HaueHUs1 OYKBEHHBIX BBIPAXKEHUN NP 3aJaHHBIX 3HAYEHUIX
MIEPEMEHHBIX.

BrinonuaTs npeoOpazoBaHus EIOTO BHIPAKEHUS B MHOTOUJICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BpInonHATh YMHOKEHHUE OTHOYJICHA HA MHOTOYJIEH U MHOTOYJICHA Ha
MHOTOYJICH, TPUMEHSThH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcylecTBIsATh Pa3I0KEHUE MHOTOWICHOB HA MHOXKHUTEIINA C HOMOIIBIO
BBIHECEHUSI 32 CKOOKU OOIIEr0 MHOXKUTEJISA, TPYIIUPOBKHU ClIaraeMbIX,
puUMEHEeHUs (POPMYJT COKPAIIEHHOTO YMHOXKEHUS.

[IpuMeHsTH TpeoOpa3zoBaHMsI MHOTOUYJICHOB JJIsl PEIICHUS Pa3IUYHbIX 33724
13 MaT€MaTUKH, CMEKHBIX TTPEMETOB, U3 pEAIbHON MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENIEHEN C HATYPAIbHBIMU MMOKA3aTEIIAMU IS

npeoOpa3oBaHUs BBIPAKCHHIA.
3. YpaBHEHHUs U HEPABEHCTBA.

PemaTe nuHEHbIE YpaBHEHUS C OTHOW IEPEMEHHOM, ITPUMEHSS ITPABHUIIA
IIEpEX0/1a OT UCXOJAHOTO YPAaBHEHUS K pABHOCUIILHOMY eMy. [IpoBepsTs, sBisercs
JIX YUCJI0 KOPHEM YPaBHEHUS.

[IpumeHsTh rpaguueckue METOIbl IPU PEIICHUH JIMHEWHBIX YPABHEHUHN U

HUX CHUCTECM.



[TonGupath mpUMeEpHI Nap YUCEN, ABISIOUIMXCS PELLICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMs [IEPEMEHHBIMHU.

Crtpouth B KOOPAMHATHOH IIIOCKOCTHU I'paUK JUHEHHOIO ypaBHEHUS C
JBYMsI IEPEMEHHBIMU, MOJb3YSICh TPaPUKOM, IPUBOIUTH IPUMEPHI PEILICHUS
YpaBHEHHUS.

Pemats cucteMsl AByX JINHEMHBIX YPABHEHHUU C IBYMs IEPEMEHHBIMH, B
TOM YHCJIE TpaQUUIECKH.

CocTaBisATh U peliaTh JMHEHHOE YPABHEHUE UIIM CUCTEMY JTMHEHHBIX
YpaBHEHUH IO YCIOBHIO 3a]1a4, HHTEPIIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3a/1a4yl NIOJIyYeHHBbIN Pe3yJIbTar.

4. OyHKIMH.

N306paxaTh Ha KOOPJUHATHON NPSAMOI TOUKH, COOTBETCTBYIOLIUE
3aJIaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH, NHTEPBAJIbL, 3AIIMCBIBATH YNCIIOBBIE
IPOMEXYTKH Ha aJIreOpandeckoM SI3bIKE.

OtMeuaTh B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JJaHHBIM KOOpJMHATaM,
CTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTs rpadux dyHKIUU Y = [X|.

OnuceIBaTh ¢ MOMOIIBIO (PYHKIINIA N3BECTHBIE 3aBUCUMOCTH MEXKTY
BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHA, KOJUYECTBO, CTOUMOCTb,
MPOU3BOAUTENILHOCTD, BpeMs, 00BEM PabOTHI.

Haxonuthb 3HaueHune PyHKIMU IO 3HAUEHHIO €€ apryMeHTa.

[Tonumarts rpaduueckuii cnocod NpecTaBieHus U aHaIu3a nHpopManuu,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPA(PUKOB PeaIbHBIX MPOLECCOB
Y 3aBUCHMOCTEM.

[IpenMeTHbIEe pe3yabTaThl OCBOCHUS IIPOrPaMMbl Y4€OHOTO Kypca K KOHILY
oOyueHus B 8 Kiacce.

1. Yucna v BEIYUCIICHUS.

Hcrnonbs30BaTh HaYalbHbIE TPEACTABICHHS] O MHOKECTBE JIECTBUTEIBHBIX
YHCell AJI1 CPABHEHUS, OKPYTJICHUS ¥ BBIYUCIICHUH, H300pakaTh AEHCTBUTEIbHBIC
YHCJIAa TOYKAMH HA KOOPJAWHATHOM MPSAMOM.

[IpuMeHATh NOHATHE aAPUPMETUUECKOTO KBAJAPATHOTO KOPHS, HAXOAUTh

KBaJApaTHbBIC KOPHH, UCIIOJIb3Ys IIPHU HGO6XO,Z[I/IMOCTI/I KaJIbKYJISITOP, BBIIIOJIHATL



npeoOpa3oBaHUsl BEIPAKEHUH, COIEpIKAIIMX KBaAPATHBIE KOPHH, UCTIOJIb3YsI
CBOMCTBA KOPHEM.

Hcnons30BaTh 3alIMCH OOIBIINX U MaJIBIX YHCEI C HOMOIIBIO IECATUIHBIX
npoOeit u creneneit yucia 10.

2. AnreGpanyeckue BhIpaKCHUS.

[IpuMeHSTh MOHATHE CTETIEHU C LEIbIM MOKA3aTEIEM, BBITIOJIHITh
npeoOpa30BaHus BRIPAXKCHUH, COAEPIKAIUX CTETICHH C IIEITBIM MOKa3aTesIeM.

BrINonHATH TOXKIECTBEHHBIE TPE0Opa30BaHUsI PALIMOHAIIBHBIX BBIPAKEHUN
Ha OCHOBE MPaBWJI JCUCTBUN HaJl MHOTOUJIEHAMH U aJireOpandecKuMu JpoOsMH.

PacknanpiBaTh KBaJIpaTHBIN TPEXUIIEH HA MHOKUTEIIH.

[TpumensTh peodpa3zoBaHus BEIPAXKCHUHN ISl PEIICHUS Pa3IMYHbIX 3a7a4
M3 MaTE€MaTUKH, CMEXHBIX IIPEIMETOB, U3 peaTbHON MPAKTUKH.

3. YpaBHEHHUs ¥ HEPABEHCTRA.

PemaTe nuHEiHbIC, KBa/IpaTHBIC YPABHEHUS U pallMOHAIbLHBIC YPABHEHUS,
CBOJISIIIIMECS K HUM, CUCTEMBI JBYX YPABHEHUH C JIByMs IEPEMEHHBIMU.

[IpoBOAMTH MIPOCTEUIIINE UCCIICTOBAHUS YPABHEHUM U CUCTEM YPaBHEHHU, B
TOM YHCJIE C IPUMEHCHHEM TpapUISCKHUX MPECTABICHUH (YCTaHABINBATh, HMEET
JIM ypaBHEHUE WA CUCTEMA YPaBHEHUM PELICHHUSI, €CJIM UMEET, TO CKOJIBKO, U
npouee).

[TepexoauTs OT clIOBECHOUM (hOPMYITHUPOBKH 3a/1auu K €€ anreOpanyeckou
MOJIEJIN C TIOMOIIIbIO COCTABIICHUS] YPABHEHUS WJIU CUCTEMbI YPaBHEHUH,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H MOJIyYEHHBIN pe3yybTarT.

[IprMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OIICHKH,
peliaTh JMHEWHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHON M UX CUCTEMBI, JaBaTh
rpaduUecKyro WILTIOCTPAIIMIO MHOXKECTBA PEIICHU HEPABEHCTBA, CHCTEMBI
HEPABEHCTB.

4. OyHKIMH.

[TorumaTs 1 UCTIOJIb30BaTh (DYHKIIMOHAIBHBIC TIOHSATHUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE 0003HAYEHUS ), ONIPEACIIATh 3HAaUCHHE (PYHKITUU TI0 3HAUCHHTO

apryMeHTa, ONpeeNiATh CBOMCTBA (PyHKITNH 10 €€ rpaduKy.



CTpouth rpauKy 2JIEMEHTAPHBIX QYHKIMH BUaa:y=X2, y=X°, y =

\x\, oM ChIBaTh CBOMCTBA YUCIOBOM(PYHKIIUY 110 €€ TpaduKy.

[IpeameTHBIC PE3yIBTATHl OCBOCHHS MPOTPAMMBI y4€OHOTO Kypca K KOHITY
oOyueHnus B 9 kiacce.

1. Yucna v BEIYUCTICHHUS.

CpaBHUBATH U YNOPSAIOYMBATH PAIUOHAIIBHBIC U UPPAllMOHATBHBIE YKCJIA.

BrimonasaTh apudmeTHIecKue ASUCTBUS C pallMOHATLHBIMY YHCIaMH,
coueTasi yCTHbIE U MUCbMEHHBIC MPUEMBI, BHITIOTHSATH BEIYUCICHUS C
UppalMOHaIbHBIMU YUCIAMU.

HaxonauTe 3HaU€HUs CTENEHEN C IENBIMU OKA3aTENSIMUA U KOPHEH,
BBIYUCIISITh 3HAYEHUS YNCIIOBBIX BBIPAKCHUI.

OKpyIJsTh A€HCTBUTENBHBIE YK CIIA, BBIMOIHATh NIPUKUAIKY PE3YJIbTaTa
BBIYUCJICHUW, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

2. YpaBHEHUS U HEPABEHCTBA.

Pemiats THEHBIE U KBaIpaTHBIC YPABHEHUS, YPABHEHUS, CBOJIAIIUECS K
HUM, NPOCTENIIINE TPOOHO-pAllMOHATLHBIEC YPABHEHUS.

Pemats cucteMbl ABYX JIMHEHMHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU U
CUCTEMBbI JIBYX YPAaBHEHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBJISICTCS TUHECUHBIM.

Pemats TeKCTOBBIC 334K AJIr€OpandecKUM CIIOCOOOM € MTOMOIIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOANTE MTPOCTENUIINE UCCIIENOBAHNS YPABHEHUN U CUCTEM YPaBHECHUM, B
TOM YHCIIE C TPUMEHEHUEM TpadUuecKuX MpeIcTaBlIeHUi (yCTaHABINBATh, UMEET
JIM ypaBHEHUE WIIM CUCTEMA YPABHEHUN PELICHHUS], €CIIM UMEET, TO CKOJIBKO, 1
npoyee).

Pemate nuHeitHBIC HEpaBEHCTBA, KBAAPATHHIE HEPABEHCTBA, M300paxaTh
pelIeHre HEPaBEHCTB HA YHUCIIOBOM MPSMOM, 3alTUCHIBATH PEIICHHUE C TTOMOILbIO
CHUMBOJIOB.

Pemats cucteMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,

BKJIIOYAIOIIINE



KBaJIpaTHOE HEPABCHCTBO, M300pakaTh PEIICHUE CUCTEMbI HEPABEHCTB Ha
YHCIIOBOM IPSIMOM, 3aIMCBIBATh PEIICHUE C ITOMOIIBIO CHMBOJIOB.
Hcronp30BaTh HEpaBEHCTBA MPU PEIICHUH PA3IUYHBIX 3a71a4.
3. OyHKIHH.
PacmosnaBaTh GyHKIIMH N3YYCHHBIX BUJIOB. I[I0Ka3pIBaTh CXeMaTHUCCKU

pacrnoiokeHNe Ha KOOPAMHATHOM MJIOCKOCTH rpaduKoB (PyHKIUI BUa:
y=kx,y=kx+b,y=y=ax2+bx+c,y=x%6 3aBUCUMOCTH OT 3HAYECHUU
K03 HUIIMEHTOB, OMUCHIBATH CBOUCTBA (PYHKIIUHA.

Ctpouts 1 u300paxaTh cCXeMaTHueCK rpadMKu KBaIpaTUUHbIX QYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacnio3naBaTh KBaJipaTUUHYIO QYHKIHUIO MO (hopMyJie, IPUBOIUTH TPUMEPHI
KBaIpaTUYHBIX (DYHKLMIA U3 peaibHOM )KU3HU, (PUBHKHU, T€OMETPUH.

4. YucnoBble NOCIEI0BATENBHOCTA U TPOTPECCHH.

Pacnio3naBaTh apu(p)METHUECKYIO U TEOMETPUUECKYIO TPOTPECCUH TTPU
pa3HBIX CrlocoOax 3aaHus.

BBINOMHATE BBIUMCIIEHUS € UCHIOIb30BaHUEM (OPMYJ N-TO WieHa
apu(PpMETUIECKON ¥ T€OMETPUUECKOU MPOTPECCUil, CyMMbI TIEPBBIX IT YWICHOB.

N300paxaTh 4aeHbl IOCIEA0BATEIBHOCTH TOUKAMU Ha KOOPIUHATHON
IJIOCKOCTH.

Pemate 3a1auu, CBA3aHHBIE C YUCIOBBIMU NIOCIIE0BATENBHOCTSIMU, B TOM
quClie 337a4d U3 PeabHOM KU3HU (C UCIIOJIb30BAHUEM KAJIBKYJISITOPA, LU(PPOBBIX
TEXHOJIOTHUHA).

[losicHuTenbHASA 3anMCKAa.
['eoMeTpust Kak OOUH U3 OCHOBHBIX PA3ETIOB IIKOJIbHOW MAaTEMAaTUKHA, UMEIOINN
CBOEH 11eNIbI0 00€CTIeUnTh U3yYeHHEe CBOMCTB M pa3MepoB QPUIyp, UX OTHOLIECHUH
U B3aUMHOE PACMOJIOKEHHE, OMUPAETCS Ha JIOTUYECKYI0, 10Ka3aTENbHYIO JTUHUIO.
IleHHOCTh W3yuY€HMsI TE€OMETPUM Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
3aKJIIOYAeTCs. B TOM, 4YTO OOYYAIOLIUICS YYHUTCS MPOBOJIUTH JI0Ka3aTeJbHbIC
pPacCyXJI€HUs, CTPOUTH JIOTMYECKHE YMO3AKIIIOUEHHS, J10Ka3bIBaTh HCTUHHBIE
YTBEPKJICHHSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKIAEHUS «OT

MPOTUBHOTO», OTJIMYATh CBOWCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOpaATHBIC



YTBEPKICHUS.

[{enpro U3y4eHUsI TEOMETPUH SIBIISIETCS UCIIOJIB30BAHKUE €€ KAK MHCTPYMEHTA MpU
pELICHNH KaK MaTEMaTHUYECKUX, TaK U MPAKTHUYECKUX 3a7ad, BCTPEUAIOIINXCS B
peanbHOM  ku3HU.  OOyuwaromuiicss  JODKEH  HAyYUThCA  OMNPEACINATH
r€OMETPUYECKYI0 (DUTypy, OMHUCHIBaTH CIOBAMHU YEPTEXK MM PUCYHOK, HAWTU
IUIOIAAh  3€MEJIBHOINO  YyYacTKa,  pacCcYUTaTb  HEOOXOAUMYKO  JUIMHY
OTNITOBOJIOKOHHOTO Ka0eJst wiin TpebyemMble pa3Mephl rapaxa 11 aTomoouss. [pu
pelIeHnH 3aJay MPAKTUYECKOrOo XapakTepa OOYy4YaroIIUHCA YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJIEIN peajJbHbIX JKU3HEHHBIX CHUTyallud, MPOBOJIUTH
BBIYMCIICHHUS Y OLICHUBATD MOJYyUYCHHBIN pe3yJIbTar.

BaxkHo noiuépkuBaTh CBSI3U T€OMETPUU C JIPYTUMH Y4€OHBIMU
peaMeTaMu, MOTUBUPOBATH UCIIOJIH30BAThH ONPE/IEICHUS T€OMETPUIECKUX QUTYP
U TIOHSTHH, IEMOHCTPUPOBATH MTPUMEHEHHUE TIOJYYCHHBIX YMEHUI B PU3KKE U
TEXHUKE. DTU CBsI3U HauboJliee IPKO BUIHBI B TeMaX «BeKTopsD,
«Tpuronomerpuyeckre COOTHOEHU», «MeTroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsbIit kypc «l'eoMeTpus» BKIIOYACT CIEAYIOIMIME OCHOBHBIC pPa3iciibl
conepxkanusi: «l'eomerpuueckue (¢Gurypel U uX CcBoHcTBa», «M3mepenue
F€OMETPUUECKUX  BEIWYMH», «JleKapTOBBI KOOpPAWHATBI HAa  IIJIOCKOCTHY,
«BekTopbl», «/[BrkeHus miockoctuy, «lIpeodpazoBanus moaoousy.

Conepxanue 00yueHus B 7 Kiacce.

HauvanbHubie nonsitug reomerpun. Touka, nmpsiMasi, OTPE30K, JIyd. YTOJ.
Bunage! yrinos. BeprukanbHabie U CMEXHBIE YIibl. buccekTpuca yrina. Jlomanas,
MHOTrOyroyibHUK. [lapanneabHOCTh U MEPIEeHIUKYIISIPHOCTD NPSIMBbIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETPHH.
[IpuMepbl CHMMETPHUH B OKPYKAIOIIEM MUPE.

OCHOBHBIE MOCTPOEHUS C MOMOUIBIO LIUPKYJISI ¥ JIMHEHKHU. TpeyrojibHUK.

BricoTra, Mennana, OMcceKTprca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUM TpeyroiabHUKH. HepaBeHCTBO
TPEYTroJIbHUKA.



CBolicTBa ¥ PU3HAKU paBHOOEAPEHHOr0 TpeyrojapHuKa. Ilpusnaku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKU NapaJIeNbHBIX IpsMbIX. CymMa yriioB
TPEYroJIbHUKA. BHEIIHME yTIiIbl TPEYTOJILHUKA.

IIpssMOyTroJsIbHBIN TPEYroJabHUK. CBOMCTBO MEAUAHBI IIPSMOYTOJIBHOTO
TPEYTOJIbHUKA, TPOBEAEHHOM K runorenyse. [Ipu3naku paBeHcTBa
NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOYTOJIbHBIN TPEYTOJBbHUK C yIiIoM B 30°.

HepaBeHncTsa B reomeTpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOM, TeopeMa 0 OOJIbIIEM YyIJie U OOJIbIIEH CTOPOHE TPEYTOJbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

I'eomeTpuueckoe Mecto Touek. buccekTpuca yria u cepe AMHHbBIN
NEPHEHANKYIISAP K OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTB U KpyT, XOpZia U TUaMeTp, UX CBOKCTBA. B3anMHoe
PaCIIOJIOKEHUE OKPYKHOCTH U NpsiMoi. KacarenpHas u cexylias K OKpy>KHOCTH.
OKpy>KHOCTb, BIINCAHHAs B YroJl. BrincaHHast 1 onucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

Conepxanue o0yueHHs B 8 Kjacce.

YetpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA.
YacTHble ci1yyau napajijiesiorpaMMoB (IIPSIMOYTOJIBHUK, pOMO, KBaJIpaT), X
IIPU3HAKK U cBoOWcTBA. Tpanenus, paBHOOOKas Tpaneuus, €€ CBOCTBa U
npusHaky. [IpsamoyrosbHas Tpanenus.

Meron ynBoenust Menuansl. LlenTpanbsnas cummetpus. Teopema Daneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JTMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuUKa.

[TonoGue TpeyronsHUKOB, K03 duimeHt nonoodus. [Ipusnaku mogoOus
TpeyrojabHUKOB. [I[puMeHeHne nogo0us Mpu peleHNH MPaKTUYECKUX 3a/]1a4.

CaoiicTBa miomniaaei reomerpudeckux ¢puryp. Dopmyssl ajs miomaan
TpeyrojbHHKa, Mapaienorpamma, pomoa u tpaneui. OTHOIIEHUE TIIOIACH
NnoI00HBIX GUTYP.

Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYIOJIBHUKOB HA KJIETYAaTOU

oymare.



Teopema ITudaropa. [Ipumenenne Teopemsl [ludaropa npu permeHuu
MPAKTUYECKUX 3a7a4.

CuHyC, KOCUHYC, TAHT€HC OCTPOTO YIJIa MPSMOYTOJIBHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO. TpUroHomMeTpruyeckue PyHKIHUH
yriioB B 30°, 45° u 60°.

BrniucanHble 1 IEHTpPANIbHBIE YTJIbI, YTOJI MEXKAY KacaTeIbHON U XOPI0il.
VYrael MEXIY XOpJlaMH B CEKYIIIUMU. BrimcaHHbIe U ONIMCaHHbBIC
YEeThIPEXYTOJIBHUKU. B3anMHOeE pacnonokeHue AByx okpyxkHocren. Kacanue
okpyx’HOCTei. OO1IMe KacaTeabHbIe K IBYM OKPY>KHOCTSIM.

Conepxxanue o0yueHus B 9 kiacce.

Cunyc, kocunyc, Tauresc yriaos ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue tpeyrosbHUKOB. Teopema KOCUHYCOB U TEOpEMa CHHYCOB.
Pemenue npakTHYECKUX 3a71a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 Npou3BEIEHUH OTPEZKOB XOP/, TEOPEMBI O ITPOU3BEACHUN
OTPE3KOB CEKYIINX, TEOPEMA O KBAPaTE KACaTEIbHOM.

Bexkrop, niivHa (MOyJib) BEKTOpA, COHAIIPABIECHHBIE BEKTOPBI,
IIPOTHUBOIIOJIOAKHO HAIPABIIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONlEpallMy HaJ BEKTopamu. Pa3nokeHne BEeKTopa 1o 1ByM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTs! BekTopa. CKaJsIpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH. Y PaBHEHUS MIPSMOU U OKPYKHOCTH
B KOOPJIMHATAX, IEPECEUEHUE OKPYKHOCTEN U NpAMbIX. MeTo ] KOOpAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. [[7TMHA OKpY)KHOCTH. | pagycHas u
paauaHHas Mepa yriia, BBIYMCIIeHHE JIUTMH AyT OKpy>kHOcTel. [1nomans kpyra,
CEKTOpPa, CErMEHTA.

JIBM>KEHUS IJIOCKOCTH M BHYTPEHHHUE CUMMETpUH (HUryp (31eMeHTapHbIe

npeactaienus). [lapannensHbiii nepenoc. [loBopor.



[IpeameTHbIE pe3ynbTaThl OCBOCHUS IPOrPaMMbl yUeOHOTO Kypca
«I'eoMeTpus».

[IpenmeTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbI y4eOHOTO Kypca
K KOHILy 00y4eHus B 7 KJacce.

Pacnio3HaBaTh n3y4eHHbIE FT€OMETPUUYECKUE (DPUTYPBI, OTIPEIENISITh UX
B3aMMHOE PaCIIOJIOKEHUE, U300paxaTh TeOMeTpUUYeCKre (PUTYPHI, BHIOTHATh
YEPTEXKU MO YCIOBUIO 3a1a4u. VI3MEpSATh TUHEWHBIEC U YIIIOBBIE BEJIMYHHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIMYHH YTJIOB.

[IpoBoaUTh rpyOyIO OLIEHKY JTUHEHHBIX U YTIOBBIX BEJTUYHUH MPEIMETOB B
peaabHOM KU3HH, Pa3MEPOB MPUPOIHBIX OOBEKTOB. Pasnuuate pazMepsl 3TUX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YepTEKU K TEOMETPUUECKUM 33/1a4aM.

[Tonmp30BaThCA NpPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE TOTHYECKHUE PACCYAKIACHHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX
TEOPEM.

ITonmp30BaThCA NpU3HAKAMU PABEHCTBA IIPSAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOVWCTBOM MEJMAaHbI, IPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapanieabHOCTh MPSMBIX C HOMOILBIO YTII0B, KOTOPBIE
oOpa3zyeT ¢ HUMH ceKyias. OnpeaensaTh NapaieIbHOCTh MPSMBIX ¢ TTOMOIIIBIO
PaBEHCTBA PACCTOSIHUN OT TOYEK OJTHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemrats 3aaun Ha KieTyaTtoi Oymare.

[TpoBOAUTH BHIYUCIICHUS U HAXOJUTh YHUCIOBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUYECKUX 33/1a4aX C UCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYTOJLHUKOB 1 MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MIPU
MePECEYEHNH IBYX MapajuIeIbHbIX IPSAMBIX CEKYIIEH. Pemars mpakTuyeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Brnagers noHsATHEM T€OMETPUUECKOTO MECTA TOUEK. Y METhH OIPEICIIATh
OHMCCEeKTPUCY yTria U CEPEIMHHBIN NMEPIICHIUKYIISP K OTPE3KY KaK T€OMETPUUSCKHE

MECTa TOYCK.



@opMyIMpOBaTh ONPEAECIEHUS OKPYKHOCTU U Kpyra, XOpAbl U THAMETPa
OKPY’KHOCTH, IOJIb30BaThCA UX CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOMCTBA IPH
pelIeHNH 3a1a4.

Branets NOHATHEM OMKMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaxouTh €€ 1eHTp. [lonb3oBaTbes pakTaMu 0 TOM, 4TO OUCCEKTPUCHI YTIIOB
TPEYTOJIBbHUKA IIEPECEKAIOTCS B OAHOU TOUKE, U O TOM, YTO CEPEINHHbIC
NIEPIICHINKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUYKE.

Biranets noHsTHEM KacaTEIbHOM K OKPYKHOCTH, ITOJIB30BATHCS TEOPEMOU O
MEPIIEHINKYJIAPHOCTH KAaCaTEIbHOU U Paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[lonp30BaThCA MPOCTEUIIMMH T'€OMETPUUECKUMH HEPABEHCTBAMM,
ITOHUMATh UX MPAKTUYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE TEOMETPUUECKHE MIOCTPOEHUS C IIOMOLIBIO [IUPKYJIS
Y JIMHEUKH.

[IpeameTHBIE PE3YNIBTATHI OCBOCHUS IPOIPAMMBI Y4EOHOT0O Kypca K KOHILY
oOy4deHus B 8 Kiacce.

Pacnio3zHaBaTh OCHOBHBIE BUJIbI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
II0JIb30BATHCS X CBOMCTBAMU IIPU PEILIEHUU T'€OMETPUUECKUX 3a1a4.

[IpuMeHATh CBOMCTBA TOUYKHU NIEPECEUEHUS MEINaH TPEYTOJIbHUKA (LIEHTpa
Macc) B PEIICHUH 3a]1ay.

BrnaaeTrps noHsTHEM CpeAHEN JIMHUU TPEYTOJIbHUKA U TPAINleuU, IPUMEHSTh
MX CBOMCTBA IPU PELIEHUHU T€OMETPUUYECKUX 3aaad. [1onp30BaTbCs TeopeMoit
daneca U TEOPEMOU O IMTPONOPLHUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX I PELICHUS
IIPAKTUYECKUX 3a]a4.

[TpumeHnsTh pU3HaKK O00US TPEYTOTHHUKOB B PEIICHUH
reOMETPUYECKUX 3a/1a4.

[Tonp3oBaThcs Teopemoit [Tudaropa s peneHns reOMETPUIECKUX U
MpaKkTUYEeCKUX 3a/1a4. CTpOUTh MAaTEMATUYECKYIO MOJENb B TPAKTUUECKUX
3a/1a4ax, CaMOCTOSTEIBbHO ITPOBOAUTD YEPTEK U HAXOAUTH COOTBETCTBYIOIINE

JJIMHBI.



BnaneTs NOHATUSMU CUHYCA, KOCUHYCA U TAaHT€HCA OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroJibHUKA. [10J1630BaThCs TUMH MOHATUSIMU JIJIS1 PEILICHUS
MPaKTUYECKUX 3a]1a4.

BoraucisaTs (pa3iuyHbIME CTIOCOOAMM ) TJIOIAb TPEYTOJIbHUKA U IO
MHOTOYTOJBHBIX (QUTYp (TOJIB3YACH, II€ HEOOXOIUMO, KATBKYJISITOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B TPAKTUYECKUX 3a/layax.

BnaneTs NOHATUSAMU BIIMCAHHOTO U LIEHTPAJIILHOIO yTIila, UCIOJIb30BaTh
TEOPEMbI O BIMCAHHBIX yTilaX, yriax MEeX1y XOpAaMH (CeKYIIUMHU) U Y€ MKy

KacaTeJIbHON U XOpI[Oﬁ IIpHU pCUHICHUH I'COMCTPHUUYCCKHUX 3a1a4.

BHaI[CTI) IIOHATHUCM OITMCAHHOI'O I‘IGTI:préX}/FOJII)HI/IKEl, IIPUMCHATDH CBOMCTBA
OIINCAHHOTI'O LIeTI:.IpéX}’l’OJ’II)HI/IKEl IIpHU pCHICHNH 3a/1a4.

[IpuMeHsTh MOTyYEHHbIC 3HAHUS HA MPAKTUKE - CTPOUTHh MaTEMaTUYECKUE
MOJIEJH JIJI 3a7]a4 PEeaJIbHOU JKU3HU U MTPOBOJAUTH COOTBETCTBYIOIINE BEIYMCIICHUS
C MPUMEHEHHEM MOI00UsI U TPUTOHOMETPHH (TOIB3YSCh, TJIe HEOOXOAUMO,
KIBKYJISITOPOM).

[IpeameTHbIC pE3yNbTATHl OCBOCHUS MPOrPaMMbl y4€OHOTO Kypca K KOHITY
oOyudenus B 9 kiacce.

3HaTh TPUTOHOMETpUUECKUE (YHKIIUU OCTPHIX YTIIOB, HAXOIUTh C UX
MTOMOIIBIO PA3JIMYHbBIE AJIEMEHTHI TPSIMOYTOJIBHOIO TPEYTOJIbHUKA («PEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KATBKYISTOPA) IJTUHbI
U yTJIbI 1J1 HETAaOJIMYHBIX 3HAYCHUM.

[Tonw3oBaThCsa popMyaMu NMPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIESCTBOM JIJII HAXOXKJACHUS COOTHOIICHUN MEXITY
TPUTOHOMETPUUECKUMU BETUUYUHAMH.

Hcnonb30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JIJIs1 HAXOXKACHUS
Pa3TUYHBIX DJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIHbHIUKOBY ), TPUMEHSTh
WX IIPU PEIICHUN T€OMETPUUECKUX 3a]1ay.

Branets nmoHsTus MU mpeoOpa3zoBaHus MOJ00Ms, COOTBETCTBEHHBIX
JIEMEHTOB MOJ00HKIX (puryp. [Tonbp3oBaThCs cBOKWCTBAMH MO00US PONU3BOIBHBIX

¢buryp, yMeTb BBIYUCIIAT JJIMHBI U HAXOAUTh YTJIbl Y TOAOOHBIX QUTYD.



[TpumeHsTh cBOMCTBA MOAOOUS B MPAKTUUYECKUX 3a/layaX. Y METh IPUBOAUTH
pUMEPBI TOJI0OHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonb3oBaThCA TEOPEMAMU O MTPOU3BECHUU OTPE3KOB XOPJI, O
MPOU3BEJICHUU OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMU, MOHUMATh UX TEOMETPUUECKUMN U PU3NYECKUi
CMBICII, IPUMEHSTh UX B PEIICHUU TEOMETPUICCKUX M (PU3UUECKHX 3a]1a4.
[IpuMEHSThH CKaJISIPHOE MPOU3BEAECHNE BEKTOPOB JJIsl HAXOXJEHUS IJTUH U YTJIOB.

[Tonp30BaThCA METOIOM KOOPAMHAT HA MJIOCKOCTH, IPUMEHSITH €r0 B
pElIeHNH Te€OMETPUUYECKUX U MPAKTUYECKUX 3a7ad.

Bianets NOHATUSAMU NPaBUILHOTO MHOTOYTOJIbHUKA, IJIMHBI OKPY>KHOCTH,
JUTUHBI TYTH OKPY>KHOCTH M paJIUaHHON MEPHI yIJia, YMETh BBIUUCIISTH TUIOMIA b

Kpyra ¥ €ro yacteu. [I[puMeHsTh oiny4eHHbIE YMEHHS B IPAKTHYECKHUX 3a/1a49aX.

Haxonuth ocu (WK HEHTPBI) CAMMETPUH GUTYDP, TPUMEHSThH IBKCHUS
MJIOCKOCTH B MPOCTEUIINUX CITydasix.

[IpuMeHATh MoTy4YeHHBIC 3HAHUS HA IPAKTUKE - CTPOUTHh MAaTEMAaTUUECKHE
MOJIEIH JUIS 33724 PEaTbHON KU3HH U MMPOBOJIUTH COOTBETCTBYIOIINE BHIUUCICHUS
C MPUMEHEHHEM MOJ00UsI U TPUTOHOMETPUUECKUX (PYHKITUH (TTOTB3YSCh, T1IE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).

[losicHuTenbHASA 3aIMCKAa.

B coBpemeHHOM 1TUGPOBOM MUPE BEPOSITHOCTh M CTATUCTHKA MPHUOOPETAOT
BCE OOJIBIITYIO 3HAYUMOCTD, KaK C TOUKH 3PCHHS MPAKTUYCCKUX MPUIOKEHUH, TaK U
UX pPOJM B 00pa3oBaHWHU, HEOOXOAWMOM KaXIOMy 4YeloBeKy. BospacrtaeT umcio
npodeccuii, pu OBIaJAECHUN KOTOPBIMU TpeOyeTcs xopolias 6a30Basi MOATOTOBKA B
00JIaCTH BEPOSITHOCTH M CTAaTUCTUKH, TaKasi MOATOTOBKA BaXKHA ISl IPOJIOKCHUS
oOpa3oBaHus U JIsl YCIICITHON MpodheCcCHOHATBHOM Kapbephl.

Kasx b1t 4enoBek MOCTOSIHHO MPUHUMAET PEIICHUS] HA OCHOBE MMEIOIIUXCS
y HETO JaHHBIX. A 11711 000CHOBAHHOTO MPUHSITHS PEIICHUS B YCIOBUSIX
HEeJI0CTaTKa WK W30bITKa HHPOpMAIMK HEOOXOAUMO B TOM YHCIIE XOPOIIIO
c(hOpMHPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MBITIICHHUE.

NMeHHO  MOA3TOMY OCTpPO BCTaja HEOOXOIUMOCTh CHOPMHUPOBATH



y o0y4aromuxcs (PyHKIIMOHAIbBHYIO IPAMOTHOCTD, BKJIIOUAIOIIYIO B ce04 B
Ka4eCTBE HEOTHEMIIEMOM COCTABIIAOLIEH YMEHNE BOCIPUHUMATD U KPUTUYECKH
aHaIM3UPOBATh HH(POPMALINIO, MPEJCTABICHHYIO B Pa3IMYHbBIX opMax, MOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTUX PEAIbHBIX IMIPOLIECCOB U 3aBUCUMOCTEM,
MIPOU3BOJIUTH NPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMU MIPHUHIIUIIAMHU cOOpa, aHAIHU3a
Y TIPEJICTABIICHUS JJAHHBIX U3 Pa3INYHBIX chep )KU3HU 00IecTBa U TOCyAapCcTBa
npuobIaeT 00yyaronmxcs K 001ecTBeHHBIM HHTEpecaM. 3yuenne ocHOB
KOMOMHATOPUKHU Pa3BUBAET HABBIKU OpraHU3AIMU Tiepedopa U MojAcyYETa yucia
BAPUAHTOB, B TOM YKCJI€ B IPUKJIATHBIX 3a7a4aX. 3HAKOMCTBO C OCHOBAMU TEOPUU
rpadoB cO31a€T MaTeMAaTUYECKUI (PyHIaMEHT JU1sl JOPMUPOBAHUS KOMIIETEHUIUH B
obnacTu MHGOPMATUKHU U UGPPOBBIX TEXHONOTUH. [Ipy U3yuyeHnn CTaTUCTUKU U
BEPOSITHOCTH 0OOTAIIAIOTCS MTPEACTABICHUS O0yUYalOIMUXCs O COBPEMEHHOMN
KapTUHE MUpa U METOJIaX €ro HcclieIoBaHusl, (GOPMHUPYETCSI TOHUMaHUE POJIH
CTaTUCTUKU KaK UCTOYHHKA COLMAILHO 3HAYMMON HHPOPMAIIUU U 3aKJIabIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIICHUSI.

B cooTBercTBUM ¢ NaHHBIMU IEISMHU B CTPYKTYpe MpOrpamMMbl Y4eOHOTO
Kypca «BeposSTHOCTh M CTaTUCTHKA» OCHOBHOTO 00IIEro 0O0pa30BaHUs BbIICICHBI
CIelyIoUMe coAepx aTenbHO-MeToAnueckue auHum: «lIpencrapieHrue NaHHBIX U
omnMcarelibHas CTAaTUCTUKa», «BepoaTHOCTb», «DIEMEHThl KOMOWHATOPUKW,
«BBenenue B Teoputo rpadony.

Conepxanue nmuanm «lIpencraBnenne 1aHHBIX U ONUCATEIbHAS
CTAaTUCTUKA» CIIYKUT OCHOBOM Jis1 GOPMUPOBAHUS HABBIKOB PA0OTHI C
uH(pOpMaIUeii: OT YTEHUSI U UHTEpIpeTalud HHPOPMAIUHU, IPEICTABICHHON B
Tabnuiax, Ha AuarpamMmax u rpadukax, 10 coOopa, IpeICTaBICHUS U aHaTu3a
JAHHBIX C UCIOJIb30BAHUEM CTATUCTHUYECKUX XaPAKTEPUCTUK CPEAHUX U
pacceuBanus. PaboTas ¢ JaHHBIMU, 0OYJArOIINECS yUaTCs CYUTHIBATH U
WHTEPIIPETUPOBATH JJAHHbBIC, BBIJIBUTaTh, ApPTYMEHTUPOBATH U KPUTUKOBATh
MPOCTEUIITNE THIOTE3bI, PA3MBIILIATH HAJ (PaKTOpaMU, BHI3BIBAIOITUMU
W3MEHYUBOCTb, U OLICHUBATh UX BIIMSHHUE HA paCCMaTPUBAEMbIC BETUYMHBI U

TIPOLIECCHI.



NHTynTHBHOE IpEACTABIEHUE O CIIyYaHOW N3MEHUYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTEHN U TEHJCHIINN CTAHOBUTCA MOTUBUPYIOIIEH OCHOBOM AJIS
W3YUYEHHS TEOPUU BEPOSATHOCTEMN. bobII0O€ 3HaUEHNE UMEIOT MPAKTUUECKHE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMH BEPOSTHOCTHBIMU MOJEISIMHU.

[ToHsiTHE BEpOSITHOCTU BBOJIUTCA KaK Mepa MpaBA0NoA00us C1y4yaitHOTO
coObITus. [Ipn n3yuennn yueOHOTO Kypca o0ydaromuecs 3HaKOMATCS C
MPOCTEUIIIMMHA METOAAMH BBIYUCIICHHS BEPOATHOCTEU B CITyHYaMHBIX
HKCIIEPUMEHTAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU UCXOJaMH,
BEPOSITHOCTHBIMU 3aKOHAMHU, MO3BOJIIOIIMMH CTABUTh U PELIaTh O0JIEE CIOKHBIC
3amaun. B yueOHbIi Kypc BXOAST HayaIbHbIE IPEACTABICHUS O CIIyYalHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax yueOHOro Kypca OCyIIECTBISIETCS] 3HAKOMCTBO 00yUarOLIUXCsl C
MHOKE€CTBAaMU U OCHOBHBIMHU OIEPALUSIMU HAJl MHOKECTBAMU, PACCMATPUBAIOTCS
MpUMEPBI IPUMEHEHHUS 111 PELICHUS 3a/]1a4, a TAK)KE HUCTIOJb30BaHUS B APYTUX
MaTEeMaTUYECKHUX KypcaxX U yueOHBIX MpeaMeTax.

B 7-9 xnaccax uzydaercs yd4eOHBIN Kypc «BepoSTHOCTb M CTATUCTUKA», B
KOTOPBIN BXOAAT pa3nenbl: «IIpencraBiieHre JaHHBIX U ONKUCATENIbHAS CTATUCTUKAY,
«BepoaTHoCcThY», «DIEMEHTh KOMOMHATOPUKWY», «BBeneHue B Teoputo rpadoBy.

Conepxanue 00yueHus B 7 Kjacce.

[IpeacraBnenue naHHbIX B BUAE TaOIUL, 1UarpamMmm, rpadukoB. 3an0JIHEHHUE
Ta0JIUIl, YTEHUE U TTOCTPOCHUE AUArpaMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U
KpYTOBbIX). UTeHHE rpauKOB peanbHbIX IpoueccoB. M3pneuenne nndopmanuu
U3 MarpaMm | TaOJul], UCTIOJIb30BAHUE U MHTEPIPETALMS TaHHbIX.

OnucarenpHasi CTAaTUCTUKA: CpeiHEE apupMeTuIecKoe, Meuana, pazmax,
HanOOoJIbIIIee M HAMMEHBIIIee 3HaYCHUST Habopa YUCIOBBIX JaHHBIX. [Iprmepbl
CIIy4YallHOW MU3MEHYUBOCTH.

CrydaliHBIN SKCIIEPUMEHT (OTIBIT) U CITydaiiHOe coObITHE. BeposITHOCTD 1
yacTtoTa. Pojb MamoBeposSTHBIX U MPAKTUUYECKH IOCTOBEPHBIX COOBITUI B MPUPOJIE
u B oOmectBe. MoHETa 1 UTpasibHasi KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenensb BepimHbl. Yncio pédep U cyMMapHas

creneHb BepiuH. [Ipeacrasienue o cBsiznocTu rpada. Lenu u nukisl. [lytu B



rpadax. O6xox rpada (3isiepoB nmyTs). [IpeacraBienre 00 OprUEeHTUPOBAHHOM
rpade. Pemienue 3a1ay ¢ noMouIs0 rpados.
Coneprxanue o0ydeHus B 8 Kiacce.
[IpeacTaBieHue naHHBIX B BUAE TaOJIUI, 1UarpamMmm, rpaukoB.
MHO0XeCTBO, 37IEMEHT MHOKECTBa, MOAMHOKeCcTBO. Ornepaluu Haj
MHOKeCTBaMU: 00BEIMHEHNUE, IepeceueHue, JonoaHenne. CBoiicTBa onepanui
HaJ MHOXKECTBAMHU: MIEPEMECTUTEIBHOE, COYETATEILHOE, PACTIPEACTUTEIBHOE,
BKITFOUCHMS. Vconp30Banue rpadidecKoro MPeICcTaBICHUS] MHOKECTB IS

OIMMCaHuA PCAJIbHBIX ITPOICCCOB U HBHeHHﬁ,
IIpU pCUHICHHUH 3a/1a4.

N3mepenne paccenBanus NaHHbIX. JlUcniepcus U CTaHIAPTHOE OTKIOHEHUE
YHUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMeHTapHble COOBITUA CydyallHOro onbita. CirydaliHble COOBITHS.
BepositHocTH coObITHIA. ONBITHI ¢ PABHOBO3MOXXHBIMU 3J1€MEHTAPHBIMHU
coObITusMU. CiyyaiiHbIil BEIOOpP. CBA3b MEXAY MAJIOBEPOSTHBIMU U MPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSMU B IPUPOE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBA IE€PEBBEB: €ANHCTBEHHOCTD ITyTH, CYIIIECTBOBAHUE
BUCSYEH BEpUIMHBI, CBS3b MEXIY YHCIOM BEpPIIMH U uncioM péodep. [IpaBuio
yMHOXeHUs. Pelienue 3a1a4 ¢ momoiipto rpados.

[IpotuBomnomnoxubie coObiTHs. uarpamma Ditnepa. O0benuHEHNE U
nepecedenne coobituii. HecoBMectHrie coObiTrs. @opmyna cinoxeHus
BEPOSITHOCTEN. Y CIIOBHAsI BEpOATHOCTD. [IpaBuiio ymHoxeHnus. HezaBucrumeble
coOriTus. [Ipencrasienue sxcriepuMenTa B Buje fepeBa. Pemenue 3a1a4y Ha
HAax0>KJICHUE BEPOSATHOCTEN € IMIOMOIIBIO JIEpEBa CIIy4YalHOIO SKCIIEPUMEHTA,
auarpamm Ounepa.

Conepxanue o0yueHnus B 9 kiacce.

[IpeacTaBienuie NaHHBIX B BUE TaOIMI], TMarpaMmm, rpadukoB,
WHTEpHpeTalus JaHHbIX. YTeHHEe U MOCTpOeHUe TabJull, JTuarpaMm, rpa@uKoB 1o
peaabHBIM JIAHHBIM.

[TepectanoBku u pakropuan. CodeTaHus U YUCIO COUETaHUNA. TPEYroIbHUK

[Nackains. Pemenue 3a1ay ¢ UCHOIb30BaHIEM KOMOMHATOPUKH.



['eomeTpuyeckas BeposiTHOCTh. CitydyaiiHblil BBIOOp TOUKHM U3 (DUTYpBI HA
IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heynada. Cepust UCIIBITAHUN 10 IEPBOTO yCIEXa.
Cepust ucnibiTanuii bepuymnu. BeposaTtHocTu coObITHII B C€pUM UCTIBITAHUHN
bepnyimu.

CrnydaiiHas BeIMYMHA U paclpeiesieHHe BEposiITHOCTEN. MaTeMaTruueckoe
OKMJIaHUE U aucnepcus. [IpuMepbl MaTeMaTU4eCKOro OKHUTaHUs KaK
TEOPETUYECKOTO CPETHETO 3HAYCHUS BEJIMYMHBI. MaTeMaTnieckoe 0KUIaHUE U
JUCIIEPCHSI CITyYalHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUM
bepnymmy.

[TonsTue o 3akoHe OonbIMX uKcell. 3MepeHre BEpOITHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaueHne 3aKkoHa 0OJIBIINX YHCE B IPUPOJIE U OOILIECTBE.

Hpe,Z[MCTHI)Ie PE3yJIbTaTbl OCBOCHUS IIPOIrPpaAMMBI y‘lC6HOF O KypcCa
«BCpOﬂTHOCTB N CTaTUCTHUKA).

[IpeameTHbIE pE3yNbTaTHl OCBOEHUS POrPaMMbl yU€OHOTO Kypca K KOHILY
oOy4deHus B 7 Kiacce.

Yutath HHPOPMALINIO, TPEICTABIECHHYIO B TA0JIMIIAX, HA AUarpaMMax,
IPEJICTaBISATh JaHHbIE B BUJE TAOJIMILI, CTPOUTH IUAarpaMMbl (CTOJIOMKOBBIE
(cronbuatkie) ¥ KpyroBbie) IO MacCUBaM 3HAYEHUH.

OnuceIBaTh M UHTEPIPETUPOBATH PEATIBHBIE YHCIIOBBIE JTAHHBIE,
MpE/ICTaBJICHHBIC B TAOJINIIAX, HA TUarpamMMmax, rpapukax.

Hcenonb30BaTh 1711 ONMCAHUS JAHHBIX CTATUCTUYECKUE XaPAKTEPUCTUKMU:
cpenHee apupMeTHIecKoe, MeinaHa, HauOoJIblIee U HauMEHbIIIee 3HAaYEHUS,
pa3max.

HNmets npencrasiieHue 0 Cy4alHOW U3MEHYUMBOCTH Ha IpUMeEpax LEH,
(buU3MYEeCKUX BEJIIMYUH, aHTPOIIOMETPUUECKHUX JAaHHBIX, UMETh NIPEJICTABIICHUE O
CTaTUCTUYECKON YCTOMUYHUBOCTH.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS MPOrPaMMbl YU€OHOTO Kypca K KOHILY

oOyueHus B 8 Kiacce.



N3Bnekats u mpeoOpa3zoBbIBaTh HH(OPMAIUIO, TPEICTABICHHYIO B BUJIE
Ta0JIHIL, TUarpaMm, rpauKoB, IPEACTABIATh JaHHbIE B BUJE TaOIUII, AUArpamm,
rpaduKoB.

OnuceIBaTh JAHHBIE C TOMOIIBIO CTATUCTHYECKUX MTOKA3ATENEH: CPEIHUX
3HAYEHUN U Mep pacceuBaHus (pa3max, JUCIIEPCHs U CTAHIapPTHOE OTKIIOHEHUE).

HaxomuTh 4acTOTHI YMCIIOBBIX 3HAYCHUA U YACTOTHI COOBITHI, B TOM YHCIIC
0 pe3yJIbTaTaM U3MEPEHUN U HAOTIOACHHM.

HaxoauTh BEpOsSTHOCTH CITy4aiiHbIX COOBITHIA B OMBITaX, 3HAast BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUM, B TOM YHUCJIE B OMBITaX C PABHOBO3MOXKHBIMU
AJIEMEHTAPHBIMU COOBITUSIMU.

Ucnonb3oBath rpaduueckue MOAEIN: AEPEBO CIIy4aliHOIO SKCIIEPUMEHTA,
JarpaMMsbl Jiiliepa, YuciaoBas npsmasi.

OnepupoBatTh MOHATUSAMU: MHOKECTBO, IOJIMHOKECTBO, BBITIOJIHSIThH
orepaly HaJl MHOKECTBaMH: OOBbEAMHEHHE, TIEpEeceUeHUE, I0MOJIHEHUE,
IIEPEUUCIIATD AJIEMEHTBI MHOKECTB, IIPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBath rpadguueckoe MpecTaBICHUE MHOKECTB U CBSI3eH MEKITY
HUMMU JJIS1 OITIUCAHUS MPOLIECCOB U SIBJICHUM, B TOM YMUCJIE ITPU PELICHUH 3a/1a4 U3
ApPYTHX
y4€OHBIX MPEIMETOB U KYPCOB.

[IpenMeTHbIE pe3yabTaThl OCBOEHHUS MPOrPAMMBI Y4EOHOTO Kypca K KOHILY
oOyuenus B 9 kiacce.

N3Bnekath u mpeoOpa3oBbIBaTh UHPOPMAIUIO, IPEJICTABICHHYIO B
Pa3JIMYHBIX UICTOYHHUKAX B BUJIE TaOJuIl, quarpamM, rpadukoB, IPEACTaBISATh
JIaHHBIC B BUC TaOJINII, TUarpaMM, rpaduKoB.

Pemate 3a1aun opraHn30BaHHBIM TIEPEOOPOM BAPUAHTOB, a TAKXKE C
WCITOJIb30BaHNEM KOMOWHATOPHBIX MPABHWII U METOJIOB.

Hcnonbs30BaTh onucaTebHbIE XapaKTEPUCTUKU IS MACCUBOB YMCIIOBBIX
JTAaHHBIX, B TOM YUCJIE CPETHUE 3HAUEHUSI U MEPBI PACCEHBaHMUS.

Haxonuth 4acTOTHI 3HaUYE€HUN U 9aCTOTHI COOBITHSI, B TOM YHCJIC TTOJIb3YSICh

pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUI 1 HAOTIOICHUH.



HaxoauTk BEpOSATHOCTH CIIy4ailHBIX COOBITHI B U3yUYE€HHBIX OMBITaX, B TOM
YHCJIe B OMBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMHU COOBITUSIMH, B CEPUIX
WCTIBITAaHUH 10 TIEPBOTO yCII€Xa, B CEPUAX UCTIBITAHUN bepHyIu.

NmeTh npeacTaBieHue 0 CIy4ailHOW BEJIUYUHE U O paclpeaeiICHUN
BEPOSATHOCTEM.

NmeTs mpeAcTaBieHUE 0 3aKOHE OOJIBIIIUX YUCEN KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIy9aifHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIITUX YHCETT B

pUpoJie U 00IIeCTBE.

KaJIeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE B 5 kJacce

Tema KosmmuectB
0 4YacoB B
roj
IToBTOpEeHUE 4
Jlnaun 7
HatypanbHble uncna 10
JleiicTBHsI ¢ HATYpaJIbHBIMU YHCIAMHU 25
Hcnons30BaHKe CBOWCTB IEHCTBUM IPH BBIYUCICHUSIX 12
MHOTroyrojabHUKU 7
JemumocTp uncen 14
TpeyroiabHUKH U YETHIPEXYTOJIbHUKH 8
OOBIKHOBEHHBIE TpOoOH 20
JleiicTBus ¢ npo0simMu 34
MHororpanHuKu 9
TaOnu1iel U TMarpaMMel 8
IToBTOpeHune 11
170

KanengapHo-TemaTu4eckoe nJiaHUpPOBaHue B 6 Kiacce

Tema Koanuecr
BO 4YaCOB
B 1o

IToBTOpEHUE 2
Jpo6u 1 npolEeHTHI 18
[TpsiMble HA TIIOCKOCTH U B IPOCTPAHCTBE 6
Jecsituunbie qpodu 8
JleficTBUS ¢ JECATUYHBIMH JIPOOSIMU 32
OKpYHOCTb 8
OTHOLIEHUS ¥ IPOLICHTHI 16
CummeTtpus 8
Boipaxkenusi, popMyJibl, ypaBHEHHUSI 15




Ilensie uncna 14
MmuoxectBa. KomOnHatopuka 8
ParnmmonanpHbIe dncia 16
MHOTOYTOTHPHUKHA U MHOTOTPAHHUKHU 9
[ToBTOpEeHME 10
170

KanengapHo — TeMaTnyeckoe IJIaHMPOBaHHe MO ajredpe B 7 Kjacce

Koianuect
Tema BO 4aCOB
B IoJ|
IToBTOpEHHE 2
Jlpo6u 1 mpONEeHTHI 10
[Tpsimast 1 0OpaTHasT TPOTIOPITMOHATIEHOCTH 8
BBenenue B anredpy 10
VYpaBHeHus 12
Koopaunate! u rpaduxu 10
CBoIiCcTBa CTENIEHH C HATYPAJIbHBIM MTOKa3aTelIeM 10
MHOro4sIeHbI 18
PaznoxeHne MHOrO4wieHOB HA MHOXKHUTEIIN 18
TOroBoe noBTOpEHNE 4
170

KaﬂeH}lapHO-TeMaTl/l‘leCKOC IJIAHUPOBAHHUE 11O aﬂreﬁpe B 8 kiacce

Tema Koa-Bo
4acoB
Anrebpanyeckue 1poou 22
KBanpaTHble KOpHU 14
KBazpaTHble ypaBHEHUS 20
Cucrembl ypaBHEHUHN 16
OyHKIMH 14
BeposTHOCTh M cTaTHCTHKA 7
Hrtorosoe noBropeHue 7
Peseps 2
102




KanennapHo-temaTn4yeckoe IJIAaHNPOBaHue 1O ajredpe B 9 kiacce

HaumeHnoBaHue pa3aesia u TeMbI Koxa-Bo
4acoB
[TosTOpEHKE 4
Hepapencrtpa 12
KBanpatnunas GyHkiuys 19
YpaBHEHUS U CUCTEMBI YPAaBHEHU I 26
ApudmeTnueckas U TeOMETpUUYECKasi MPOrPECCUu 18
BeposITHOCTh M cTaTUCTHKA 9
O060061enune u cucreMaru3anusi no reme « CTaTUCTUKA U 1
BEPOSITHOCTHY
IToBTOpEHNUE 6
Peszeps 2
102

KaﬂeH)IapHO-TeMaTI/I‘IeCKOC IJIAHUPOBAHUE y‘lBﬁHOFO MaTepualia 1mo

reoMeTpuM B 7 KJiacce

Tema KoJ-
BO
4acoB
HavanbHble reoOMeTpHUUECKHE CBEICHUS 10
TpeyroabHUKH 18
[TapanyienbHble NpsiMbIe 13
CoOoTHOIIEHNE MEKTy CTOPOHAMH M YTIJIaMU TPEYTrOJIbHUKA 19
HtoroBoe noBTopeHue 8
68

KaneHnapHo-TeMaanecxoe INIAHUPOBAHHUE y‘lCﬁHOI‘O MaTepuajia 1o

reomeTpum B 8 Kiiacce

Tema Koun
4ecTB
0
4acoB
BBonHOe moBTOpEHUE 2
YeTplpexyroabHUKN 14




[momane 14
[Tono6HBIE TPEYTOJBHUKU 19
OKpy>KXHOCTB 16
HToroBoe moBTOpEHNE 3
68

KanengapHo-temaTH4eckoe NJIaHUPOBAHUE M0 TeOMeTPHH B 9 Kiacce

Tema Kou-
BO
4acoB
[ToBTOpeHue 2
BexkTopsl. 12
MeTtoakoopauHAT 10
CooTHoOLIEHNE MEKy CTOPOHAMH M YIJIAMU TPEYTOJIbHUKA 14
JIlMHa OKPYKHOCTH U TUIONIAb KpyTa 12
JIBIOKCHHS 10
[TosTOpEHME 7
Hroro 68

KANEHAAPHO - TEMATHUYECKOE N/TAHUPOBAHMUE NO BEPOATHOCTU U CTATUCTUKE B 7

KNACCE

Koa-
Tema BO
qgacoB
I'naBa 1. IlpencraBnenue qaHHbIX 6
I'maBa 2. OnucarenbHas craTucTHKa 7




I'maBa 3. Cnyuaiinas U3MEHUUBOCTh

I'naBa 4. I'padbr

I'maBa 5. Jloruueckue YTBCPKACHUA 1 BbICKA3bIBAHHN S

I'maBa 6. CnyyaliHble ONBITHI U CIIyYalHbIE COOBITHS

['maBa7. O6001IEHNE, KOHTPOJIH

NP IDdw|o

8 KJIACC

Tema

KoJa-Bo
4acoB

IToBTOpeHue Kypca 7 Kiacca

I'maBa 7. MHoOXecTBa

I'maBa 8. MateMaTu4eCcKoe ONMMCAHKUE CIIyYaHbIX SIBICHUMN

I'maBa 9. PaccenBanue mJaHHBIX

I'maBa 10. [IepeBbs

['maBa 1. MaremaTnueckue pacCyxJ1eHHUs

I'maBa 12. Onepanuu HaJ CIIy4aiHBIMU COOBITHUSIMHU

I'naBa 13. YcnoBHas BCPOATHOCTb M HC3aBUCHUMEIC COOBITHS

O600111eHIE, KOHTPOJIb

U,)_l;-bww-hm(ﬂw

9 KUIIACC

Tema

KoJa-Bo
JacoB

IToBTOpEHue Kypca 8 Kiacca

I'naBa 14. DnemMeHThl KOMOMHATOPUKH

I'maBal5. ['eomeTpuyeckas BEpOSITHOCTh

I'naBal 6. UcnibiTanust bepnyinnu

Paznen 5. CnyualiHble BEJIMUUHBI

Hrorosoe IIOBTOPCHHC U KOHTPOJIb

o|N|o|~P I~

34




	Календарно - ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ по вероятности и статистике в 7 классе

