[HOACHUTEJIbHAA 3AIINCKA

Paboyas mporpamMma mo mareMaTtuke JUisl OOy4aroUIUMXCs C 3aJepiKKOM
ncuxuyeckoro pazsutus (nanee — 311P) Ha ypoBHE OCHOBHOIO 00111eT0 00pa30oBaHUs
NoAroToBieHa Ha ocHoBe denepanbHOr0 TOCYIapCTBEHHOIO 00pa30oBaTeIbHOTO
CTaHAapTa OCHOBHOTro o61iero oopasosanus ([Ipukaz Munnpocsemenust Poccuu ot
31.05.2021 r. Ne 287, 3apeructpupoBaH MHUHHUCTEPCTBOM IOCTHULIMM Poccuiickoi
Oeneparuun 05.07.2021 1, per. HOMep 64101) (mamee — DPI'OC 0OO0O0),
aJanTUPOBAaHHOW OCHOBHOM 0Opa30oBaTelIbHOM MPOrpaMMbl OCHOBHOTO OOUIETro
oOpa3zoBaHusl 00YJAIOIIUXCS C 3aJePKKOM rcuxudeckoro pazputus (naiee — AOOIT
OOO 3I1P), paGoueii mporpaMMbl OCHOBHOTO OOIIEro oOpa3zoBaHUs MO MPEIMETY
«MaremaTukay, mporpaMMbl BOCIIUTAHUS, C YYETOM paCIpPENESIEHHbIX M0 KllaccaM
pOBEpsiEMbIX TPeOOBAaHUH K pe3yJbTaraM OCBOEHUS AJanTHPOBAHHOW OCHOBHOM
o0Opa3oBaTesbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHMsI OOy4YarOIIUXCS C
3a/IepKKOM TICUXUYECKOro pas3BuThs. B pabouell mporpamme yuyTeHBl HJIEU U
nonoxxeHus: Konuenuuu pa3Butus mMareMarnueckoro oopazoBanus B Poccuiickoii
denepanuu.

O6mas xapakrepucTuka yue0Horo npeamera «MareMaTuka

VYueOnniii mpeamer «MaremMaTtnka» BXOJUT B TIPEAMETHYIO 00J1acTh
«Marematuka u uHpopmaTrka». OH COCOOCTBYET Pa3BUTHIO BBIYMCIUTEIBLHON
KYyJABTYpPbl U JIOTUYECKOTO MBIILICHUS, (POPMUPOBAHUIO YMEHHS IMOJIb30BATHCS
aJIrOpUTMaMHM, a TakXKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
noBCeHEeBHOM >km3HM oOydaronuxcss ¢ 3[IP. VdueOHplli mpemMer pa3BuBaeT
MBIIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIMOHAJIBHYIO TPaMOTHOCTD,
YMEHHS  BOCIPUHMMATh M  KPUTUYECKH  aHAJIM3UPOBaTh  WHOOPMAIIHIO,
NPECTABICHHYIO B PA3IMYHBIX (OopMax.

OOyuenne MaTeMaTHKe 1aéT BO3MOXKHOCTh pa3BuBaTh y oOyuatomuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIBHYI0O M MH(POPMATUBHYIO Peub, YMEHHE OTOMpaTh Hambosee
MOJXOJIAIINE SI3bIKOBBIC, CUMBOJIMUECKHE, TpadudecKue CpecTBa isl BIPAKCHUS
CYKIEHUW U HATJISIAHOTO UX MPEACTABICHUS.

Heo06xonuMpiM KOMIIOHEHTOM OOIIIEH KYTbTYphl B COBPEMEHHOM TOJIKOBAHUHU
ABIISIETCS  OOIlee 3HAKOMCTBO C METOJAaMHM IO3HAHUS JIEWCTBUTEIBHOCTH,
MPEACTABIEHUE O MpPEAMETEe U METOAAaX MAareMAaTUKW, WX OTIMYUUA OT METOJOB
JIPYTUX €CTECTBEHHBIX M T'YMAHUTApPHBIX HAyK, 00 OCOOEHHOCTSIX MPUMEHEHUs
MaTeMaTUKH JUIsl PElICHUs] HAy4YHbIX W MOPUKIAAHBIX 3a7ad. TakuM oOpazom,
MaTeMarndeckoe oOpa3oBaHWE BHOCHT CBOM BkiIaa B (GOPMUPOBAHUE OOIICH
KYJIBTYpbI YEJIOBEKa.

N3ydeHne mMareMaTuKu TaKKe CIIOCOOCTBYET ACTETUYECKOMY BOCITMTAHHIO
YEeJI0BEKa, MOHMMAHHMIO KpPAacOThl M H3AIIECTBA MATEMaTUUYECKUX PACCYXKACHUM,
BOCIIPUSATHIO TEOMETPUYECKUX (POPM, YCBOCHHIO UJIEU CUMMETPHHU.

[Iporpamma otpaxkaet coiepkaHue oOyuyeHusi npeamery «Marematuka» c
y4eTOM 0cOObIX o0Opa3oBaTelbHbBIX MOTpeOHOCTEN oOyuarommxcst ¢ 3IIP.
Osnagenue ydyeOHbIM mpeamMeToM «MaremaTuka» MPeACTaBIseT ONpPEACICHHYIO
cinoxkHocth aisa yyamuxcst ¢ 3[IP. V oGyuaromuxcs ¢ 3IIP Hanbonee BbIpaxeHbI



OTCTaBaHUSI B PA3BUTHUHM CIOBECHO-JIOTMYECKUX (OPM MBIIIIEHUS, MO3TOMY
aOCTpaKTHbBIE U OTBJICUYECHHBIE KATETOPUU UM TPYAHOJLOCTYIHBI. B Toxxe Bpems mpu
cHenuanbHOM 00yYeHUH 00YyYaroluecss MOTYT BBIIOJIHATD 33JJaHUS 110 aITOPUTMY.
OH{ BOCHPHUMMYMBBEI K MOMOILIH, MOTYT BBIIOJHHUTH IIEPEHOC HA AHAIOTMYHOE
3aJlaHi€ YCBOEHHOro crnocoba peunieHusi. CHUKEHUE Pa3BUTHS MBICIUTEIbHBIX
omepalMii M 3aMEIUICHHOE CTAaHOBJICHUE JIOTMYECKUX JEUCTBUM IPUBOAAT K
HEJIOCTATOYHOW  OCMBICIIGHHOCTH  COBEpPIIAEMbIX  y4eOHbIX  JeHCTBUU. VY
oOyyaromuxcs 3aTpyJHEHbl CYETHbIE BBIYMCIEHHS, MPOU3BOAMMBIE B yme. B
MUCbMEHHBIX BBIUUCICHUSX OHM MOTYT MPONYCKAaTh OJIMH M3 MPOMEKYTOUHBIX
maroB. [Ipu paboTe ¢ YKMCIOBBIMU BBIPAXKEHUSMHU, BBIUMCICHUEM HMX 3HAYEHUS
MOTYT HE YJEpXXUBaTh NPABWILHBIN MOpSAOK neicTBuil. Ilpu ympouieHuw,
npeoOpazoBaHuu BeipaxkeHul ydamuecs ¢ 3[IP He MOoryT caMOCTOSITEIbHO IPUHATH
peumieHne O TMOCJIEJ0BAaTEIbHOCTH BBINOJHEHUS JelcTBUM. KOHKpEeTHOCTH
MBIIUICHUS] OCJIOKHSET YCBOEHUS HABbIKA PEIICHHS YpPaBHEHWM, HEPABEHCTB,
CUCTEMBI ypaBHeHUH. M ManogocTynHo coBeplieHue 00paTUMBbIX OTEepaIlUi.

Husknii ypoBeHb pa3BUTHUS JIOTMYECKUX ONEpaluuid, HEIOCTaTOYHAs
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYAHAIOT HU3ydeHHe TeMbl «DyHKIuu»: npu
onpefeneHn (YyHKIMOHAIBHOW 3aBUCMMOCTH, TPH OIKCAHUU TIpaduiecKoit
CUTYyallud, UCIOJIb3ysd T'€OMETPUYECKU, anredpandeckuii, (QyHKIIMOHAIbHBIH
a3pIkU. Hepenko ywaniuecss He BUAST Pa3HUIBI MEXAY 00JIACTbIO OMpeeiIeHUs
GbyHKIMY ¥ 00J1aCThIO 3HAUYCHUM.

Pemenue 3amau conpspkeHoO ¢ TPYIHOCTAMU OOPMIICHHUS KPaTKOM 3ammcH,
IIPOBEJICHNUS aHAJIN3a YCIOBUS 3a]1a4uH, BbIJIEICHUS cyliecTBeHHOro. OOy4aromuecs
¢ 3IIP 3aTpynHAIOTCS CAeNaTh YMO3aKIIOUeHHE OT OOIIEero K YaCTHOMY, HEPEIKO
BBIOMPAIOT HEPAIMOHAJIBHBIE CHOCOOBI PEIICHUs, HWHOTAA OTrPaHUYMBAIOTCS
MaHUMYJSLUSIMU C YUCIAMU.

[Ipy wu3yueHuum reomeTpuyeckoro wmarepuana oOydawomuecs ¢ 3IIP
CTaJKUBAIOTCS C TPYIHOCTBIO  JI€NIaTh  JIOTUYECKUE  BBIBOJABI, CTPOUTH
[OCJIEIOBATENIbHBIE  pacCcykJeHus. HemnpouyHble 3HAHUS OCHOBHBIX TEOPEM
r€OMETPUU TMPUBOJAUT K OIMMOKaM B pEHICHUU TECOMETPUYECKUX 3ajad.
OOyuaromuecss MOTYT IMOJAMEHUTH (POPMYILY, HEIPAaBUIBHO MPUMEHUTH Teopemy. K
CEpPbE3HBIM OLIMOKAM B pEUIEHUH 337a4 IPUBOAIT HEIOCTATOYHO pa3BUTHIC
MIPOCTPAHCTBEHHBIE IPEACTABICHUA. M CII0KHO BBIIIOJIHUTH YEPTEXK K YCIOBUIO, B
MUCHbMEHHBIX pab0oTax OHU HE MOTYT NPUBECTH OOBSICHEHUE K YEPTEKY.

TouHOCTH 3anIOMUHAHUS ¥ BOCIIPOU3BEICHUS YU€OHOTO MaTepralia CHUKECHBI
[0 IPUYMHE CIA00CTH MHECTHYECKON NEATEIbHOCTH, CYXKEHHS 00beMa MaMsTH.
Oo6yuatromumces ¢ 3P TpeGyeTcs Oosbiiie BpeMEeHH Ha 3aKpervieHHe Marepuala,
aKTyaJau3alus 3HaHUU 10 OTIOpE MPU BOCIPOU3BEACHUN.

JUiss  mpeononieHMs TPYAHOCTEM B HM3Y4eHUMM Y4YeOHOro mpeamMera
«MaremaTtuka» HeoOXoAMMa ajanTtanus oObeMa U Xapakrepa yueOHOro MaTepuana
K MO3HABATENbHBIM BO3MOKHOCTSIM yyamuxcs ¢ 311P. Cnenyet yueOHbIi MaTepuan
MPENOJHOCUTh HEOOJIBIIMMH MOPLUUSMH, YCIOKHSAS €ro MOCTENEHHO, U3bICKUBATh
crocoObl  ajanTaldd TPYAHBIX 3aJlaHUM, HEKOTOpbhle TEMbl JaBaTh Kak
O3HAKOMUTEJIbHBIE;  UCKJIIOYaTh  OTACJIbHBIE  TPYJAHBIE  JOKa3aTeJIbCTBA,;
TEOPETUYECKUM MATEpHA PEKOMEHAYETCS M3y4aThb B IPOLECCE INPAKTUYECKOU



NEATEIBHOCTH MO pemeHuto 3anad. OpraHndeckoe €IMHCTBO IMPAKTUYECKOM M
YMCTBEHHOHN JAESITENbHOCTH Yy4alluXcs Ha YPOKax MaTeMaTHKH CIOCOOCTBYIOT
MIPOYHOMY U CO3HATEJIBHOMY YCBOEHHIO OAa3UCHBIX MATEMAaTUYECKUX 3HAHUUA U
YMEHUH.

Hean u 3apa4n u3yyeHus ydeOHoro npeamera «MaremaTuka»
[IpropuTteTHBIMU Yyeramu 00ydeHus MaTeMaTuke B 5—9 Kiaccax sBIISIIOTCS:

* (opMupoBaHUE IEHTPAIHHBIX MATEMATHYE€CKUX MOHATUHN (YUCII0, BETUYNHA,
reomerpuueckas  (Gurypa, INepeMeHHas, BEpPOSITHOCTh,  (DYyHKLHUA),
o0ecrneynBaroluX NPEeeMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTH4eCKOro
obOpazoBanus ooyuaromuxcs ¢ 311P;

* poaseaeHue oOydaromuxcsi ¢ 3[IP Ha pmoctymHOM ajii HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MaTeMaTHKU M OKPY’KaIOIIEro MUpa, MOHUMaHUE
MaTeMaTHUKH Kak YacTH OOUIeH KyIbTypbl YEJIOBEUECTBA;

" pa3BUTHE UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00yUaIOIUXCS C
3I1P, mno3HaBaTE€NbHOM  AKTUBHOCTH,  MCCJIEHOBATEIBLCKUX  YMEHU,
KPUTUYHOCTU MBIIJICHUS, MHTEpECa K U3yUCHUIO MaTeMAaTHKH;

* ¢dopmupoBaHue (HyHKIMOHATHHOW MareMaTHYeCKOM T'PaMOTHOCTH: YMEHHS
pacrio3HaBaTh TMPOSBICHUS MaTEMaTHYECKUX TIOHSATUM, OOBEKTOB U
3aKOHOMEPHOCTEH B pEaJIbHBIX JKU3HEHHBIX CUTYalUSAX W TMPU H3YYCHUU
IpyTUX  y4eOHBIX  TPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH  H
3aKOHOMEpPHOCTEH, (POpMYIHPOBATh MX HA SI3bIKE MAaTeMaTHKW M CO37aBaTh
MaTeMaTUYECKUE MOJIECNIN, MPUMEHSATh OCBOCHHBIN MaTEMaTUYECKHUI anmapar
JUIsl pELIEHUs] MPaKTUKO-OPUEHTUPOBAHHBIX 3a]a4, WHTEPIPETUPOBATH U
OLICHUBATh MOJIyYEHHBIE PE3YIBTATHI.

JlocTkeHue 3TUX 1ieJel 00ecreynBaeTcs pEieHueM CIEYIONNX 3a0ay.:

* ¢opmupoBarh y oOyuatonuxcs ¢ 3[IP HaBbikM y4eOHO-TIO3HABATEIHHOU
NESTENBbHOCTH: IUIAHUPOBAHHE pabOThI, TMOUCK palMOHAIBHBIX TyTEH ee
BBINIOJIHEHUSI, OCYILIECTBIEHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh WHTEIUICKTYaJIbHOMY pPa3BUTHIO, (DOpMUpOBATH KauecTsa,
HEOOXOUMBbIE YEJIOBEKY [IJIsi TOJHOIEHHOW J>KM3HH B COBPEMEHHOM
o0IIecTBEe, CBOICTBEHHbIE MAaTEeMAaTUYECKON JAESITEIbHOCTU: SICHOCTH U
TOYHOCTA  MBICIHM, HWHTYULHUH, MPOCTPAHCTBEHHBIX MPEACTABICHUH,
CIIOCOOHOCTH K MPEOJOJIEHUIO TPYIHOCTEM;

* ¢dopMUpOBaTh KIIOYEBHIE KOMIIETCHIIMHM YYaIIUXCS B paMKax MPEIMETHOMN
obnactn «Maremarnka u HHPOpPMaTHKAY;

" pa3BUBaTh NOHATUWHOE MbIlIEHUS oOyyatomuxcs ¢ 3I1P;

" OCYLIECTBIISITh KOPPEKLMIO IT03HABATEIBHBIX MPOLECCOB OOYYAaIOLIUXCSA C
3T1P, HeoOXOMUMBIX TSl OCBOCHHSI POTPAMMHOTO Marepuaia 1mo yueoOHoMy
peIMeTy;

" [peaycMarpuBaTh ~ BO3MOXKHOCTh  KOMIIGHCAllMM  00Opa3oBaTeIbHBIX
ne(UIUTOB B OCBOCHUM MPEAIISCTBYIOIIETO MPOrPaMMHOIO Marepuana y
oOyuarouxcst ¢ 31IP u HeJOCTaTKOB B KX MAaTEMaTUYECKOM Pa3BUTHH;

* copMUpOBaTh YCTOMUMBBIM HHTEPEC YUAIIUXCS K MPEIMETY;

" BBISIBIISATH M Pa3BUBATh MAaTeMaTHYECKUE U TBOPUECKUE CIIOCOOHOCTH.



OcHOBHBIE JIMHUM COAEPKaHUs Kypca MaTeMaTuku B 5-9 knaccax: «HUucna n
BBIUMCIIEHUA», «Anredpa» («AnreOpandeckue BBIPAKEHUA», «YpPaBHEHUS U
HepaBeHCTBa»), «Dynkuun», «l'eomerpus» («l'eomerpuueckue QUrypsl u HX
cBOiicTBa», «JVI3MepeHHe TeOMETPUUYECKHX BEJIMYUH»), «BepodarHocTh U
CTaTUCTUKa». J[aHHBIE IMHUU PAa3BUBAIOTCA NAapasuIENIbHO, KaXaasi B COOTBETCTBUM
C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBHCHUMO OAHA OT APYroi, a B TECHOM
KOHTaKTe U B3aumojeucTBuu. Kpome »3TOro, ux oOBEAMHSIET JIOTMYECKas
COCTaBJSIONIAsA, TPAAULIMOHHO MpHUCyIIas MaTeMaTUKE W IPOHU3BIBAIOIIAS BCE
MaTeMaTuyecKue Kypchbl U coiepkareiabHble JUHUUA. CHOpMyIUpOBAHHOE B
denepaabHOM rOCYIapCTBEHHOM 00pa30BaTelIbHOM CTaHIApTe OCHOBHOTO OOIIETo
oOpa3oBaHusi TpeOOBaHUE «yMETh OIEPUPOBATH TMOHIATHAMU: OIpe/eNeHuE,
aKCHOMa, TeopeMa, JOKa3areJbCTBO; YMEHUE PACNO3HABATh MCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTPULIAHUSl BBICKA3bIBAHWUN» OTHOCHTCS KO BCeM KypcaMm, a (GOpMHUpOBaHHE
JOTUYECKUX YMEHHMM pacmpenessieTcs MO BCeM rojaM OOy4YeHHs Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3ylibTaTam
ocoeHus: IIpumepHoii pabouell mnporpaMmbl, pacrpeneNéHHbIM [0 ToAaM
oOy4yeHusi, CTPYKTYPHUPOBAaHO TaKHUM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
NPUHIMITHAIBHBIM BOIIpocaM oOyuaroliuecs: o0paniaiuch HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MaTEMaTUYECKUMHU TMOHATHSMU W HaBbIKAMU  OCYLIECTBISIOCH
MOCJIEIOBATEILHO U TIOCTYNATENBHO, C COOIOIEHUEM IIPUHIIUITA TPEEMCTBEHHOCTH,
a HOBBIC 3HAHUS BKIIOYAIHNCH B OOIIYIO CHCTEMY MareMaTHYeCKUX MPECTaBICHUN
obyuaroruxcs ¢ 3I1P, pacuupsis u yryoss e€, o06pas3yst IpOoYHbIE MHOKECTBEHHBIC
cBsi3u. O0mMe 1enu u3ydeHus: yueOHoro npeamera «MaremaTHKay MPEICTaBICHbI
B [IpuMepHoii paboueii mporpaMMe OCHOBHOTO 00IIIEro 0Opa3oBaHMS.

Oco0enHocTH 0TOOPA M aJANITANMH Y4e0OHOI0 MATEpPHAJIa 110 MATEMATHKE

OOyuenne ydeOHOMY mnpeameTy «MaremaTuka» CTPOUTCS Ha CO3JaHUU
ONTUMAJIBHBIX YCIIOBUU JIJI1 YCBOCHHSI IPOTPAMMHOTO Marepuaia o0y4aronuMucs
c 3I1P. bonbioe BHUMaHME ynenseTcss 0T00py y4eOHOTO MaTepualia B COOTBETCTBHUH
C IPUHIUIIOM AOCTYIMHOCTH MPHU COXPAHEHUU OOIIET0 0a30BOT0 YPOBHS, KOTOPHII
JIOJDKEH TIO0 COCPXKAHUIO M 00BEMY OBITh aJaNTHPOBAHHBIM TSI 00YUYAIOIIUXCS C
3I1P B COOTBETCTBUU C MX 0COOBIMHU 00pa30BaTeIbHBIMK NOTpeOHOCTIMHU. ClieyeT
o0neruyuTh oOBNaZieHUE MarepuaiioMm oOydarormumucs ¢ 3IIP mocpencTtBom ero
JNETAIbHOTO  OOBSICHEHHS] C CHUCTEMAarMuyeCKUM TMOBTOPOM, MHOTOKPaTHOMN
TPEHUPOBKM B NPUMEHEHHM 3HAHWUM, HCHONB3YS MPUEMBl aKTyaJlu3aluu
(Bu3yasbpHas ornopa, naMsTKa).

[Iporpamma  mpeaycMarpuBaeT  BHECEHHE  HEKOTOPBIX  WM3MEHEHUM:
yMEHbIIIEHHEe 00beMa TEOPETHUECKUX CBEICHUH, BHIHECEHHE OTIEIbHBIX TEM WU
LETIBIX Pa3/ieNIOB B MaTepualibl AJisi 0030pHOTO, 03HAKOMUTEIBLHOTO U3YUYEHUS.

HN3menenuns: mporpamMmmsbl B 5-9 kiaccax

Mamemamuxka é 5 u 6 knaccax

B o03HakOMUTEIBLHOM IUIaHE PEKOMEHIYETCA M3y4aTh CIEAYIOIIUE TEMBI:
«PuMmckas nymepauusi», «PaBubie durypw», «umunap, konyc, map», «KyOw,



«IIpssMoyronpHbIN napauienenumnen», «llepeMmerienre 1o KOOpAUHATHON IPSIMON»,
«Moaynb uncna», «HucioBble TPOMEXYTKH»; «Macmtad» (u3ydaeTcss B Kypce
«"eorpadus»); «M300paxenue reomeTpuyeckux (puryp Ha HEIMHOBAHHOU Oymare
C HCMOJIb30BAHUEM ILUPKYJSA, JIMHEHKH, YTrOJIbHHMKA, TpaHCcHmopTupay», «JlimnHa
OKPYKHOCTHY, «ITnomann Kpyray, «ITapannensHbie MPSIMBIE,
«IlepnenaukymnspHbie mpsiMbie», «OceBasi U IEHTpaIbHAs CUMMETPUN» (U3ydaeTCs
B Kypce reoMerpun); «beckoHeuHble MEPUOTUYECKHE JECATUYHBIE APOOH.
JlecsaTuuHoe npubanxeHrne 0ObIKHOBEHHO!N ApoOn» (M3ydaeTcs B Kypce anreOpsl).

Crenyer yMEHBIIUTh KOJIWYECTBO YACOB Ha CIENyIOIIHUE TeMbl: «Pemienue
JOTUYECKUN 3amauy», «JlinHa otpeska», «llkansly, «PacnpenenurenbHbld 3aKOH
YMHOXEHUS», «3aluch TMPOU3BEACHUS C OYKBEHHBIMH  MHOXXHUTEISIMUY,
«ITocTpoenune kKoHpUTYypalHil U3 YacTel NpsiMOil, OKPYKHOCTH Ha HEJIMHOBAaHHOU U
kineryaToil  Oymare», «Jlenutenun wu  kpartHbie. [Ipu3Haku  JaeTUMOCTHY,
«Haubonpmumii o0mMMI nenuTeNb W HauMeHblee oOlee KpatHoe. JlennumocThb
CyMMBl U TipousBeacHuUs». «llpuBegeHne ApoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxaeHue 4acTu 1eJI0ro U LEoro Mo ero yactn». «OKpyrieHne IeCITUUHbBIX
npo0Oeit». «Pemenune 3amad  mepeOOpPOM  BCEX  BO3MOXKHBIX — BapHUaHTOBY.
«CocTaBieHre OYKBEHHBIX BBIPOXXCHHUH M0 YCIIOBUIO 3a7auny. BeicBoOOUBIIIIECS
4achl MOYKHO MCIIOJIb30BaTh Ha MTOBTOPEHUE (B Hauaje U KOHIE y4eOHOro roja), Ha
u3yueHue HauOoyiee TPYAHBIX M 3HAUYMMBIX TeM: B V Kjacce — Ha pCIICHHE
ypaBHEHH, MpUBEJICHUE APOOH K HOBOMY 3HAMEHATEINI0, YMHOXKEHUE U JIeJICHUE
JNECATUYHBIX JpoOei, wu3MmepeHwe yrioB, B VI kmacce — gedcTBHS C
NOJIOKUTEIbHBIMUA U OTPULIATEIIBHBIMYU YMCIIAMH, PEUICHUE YPABHEHUM, CIOKEHHE
U BBIUUTAHUE YHUCEN, COJEP)KAlUX ILENYI0 U IPOOHYI0 YacTh, HA YMHOXXEHHE U
JiejeHne 0OBIKHOBEHHBIX IPOOCH.

Anzeopa
B 03HakOMUTEIBbHOM IJIAHE PEKOMEHIYETCS W3Yy4yaTh CIIECAYIOIIHE TEMBI:
«HppanmoHaibHbIE qyucia. JlelicTBUTENIbHBIE yucia, «CpaBHEHHE

JNEUCTBUTEIIBPHBIX YHCEN, apU(PpMETHUYECKHUe JECUCTBUSA C JCHCTBUTCIHHBIMHU
yuciamu», «Haxoknenue mNpUONMIKEHHBIX 3HAYEHWH KBaJIpaTHOTO KOPHS»,
«Teopema Buera», «PemeHus ypaBHEHHMI TpPETbe W YETBEPTOM CTENECHEU
paziokeHueM Ha MHOKUTENn», «DyHkusa y =vVx u ee rpadux», «[lorpemHocts n
TOYHOCTh NPUOMIKEHUs», «YeTHble U HedeTHble QyHKIUNY, «DyHKIUI y=X"»,
«Dynknusa y= ax?, ee rpaduk u cBolicrea. I'paduku QyHkuuii y= ax’ + n u y=a(x-
m)?, «YpaBHEHHUE C JBYMsl IEPEMEHHBIMU U €ro rpadux», «'paduueckuii crocod
pEIICHHs] CHCTeMBbl ypaBHEHHWiD», «l300paxkeHne UIeHOB apu(METHUECKOW U
F€OMETPUUECKON MPOTrPECCHU TOUKAMU HAa KOOPAMHATHOW MIIOCKOCTH. JIMHEHHBIN 1
AKCHOHEHIUANBHBIN pocT. CIOKHBIE TPOLICHTHD.

CnenyeT yMEHBIIUTh KOJIMYECTBO YAacOB HAa H3yueHHE TeM: «DOopMmylibl»,
«JloKa3aTenbCTBO TOXKIAECTBY, «JIMHEMHOE ypaBHEHHE C JIBYMS HEU3BECTHBIMUW),
«I"paduk TMHEMHOTO ypaBHEHHUS C ABYMS IEPEMEHHBIMIY, «I paduyeckoe pelieHue
JMHEMHBIX ypAaBHEHUM W CHUCTEM JIMHEHWHBIX ypaBHEHU», «CBOWCTBA
KBaJpPaTUYHOU PyHKIIHK.

BricBoOOMBIIIMECST Yachkl PEKOMEHIYETCS HCIMOJIb30BaTh: JUIsl JIy4lled
npopaboTku Haubosee BaKHBIX TeM Kypca: «PemnieHue ypaBHeHui», «Pemienue



CUCTEM ypaBHEHU», «COBMECTHbIE AEHCTBUSA ¢ 1po0siMuy, «IIpuMeHeHne cBONCTB
apu(pMETHYECKOro KBaJIpaTHOIO KOPHS»; Ha IOBTOPEHHE, pEIICHHE 3ajad,
npeoOpa3oBaHUE BBIPAKEHUM, @ TAKXKE HA 3aKpEIUICHUE U3YYEHHOr0 MaTepuara.

I'eomempus

CrenyeT OCHOBHOE€ BHHMMAaHHE YACIUTh MNPAKTUYECKOW HAIMPABICHHOCTH
Kypca, UCKJIFOUMB U YIIPOCTUB HauboJiee CI0KHBIN AJ11 BOCHPUITHS TEOPETUUECKUI
Marepuas. Ha ypokax reomeTpuu HEOOXOAMMO MAaKCHMaJbHO HCIOJb30BATh
HarJIsiHbIE Cpe/cTBa OO0y4YeHMs, OOJbIIe NPOBOAUTH MPAKTHYECKUX paldoOT C
ydJaluMucs, pemars 3anadd. CTpOUTh peELlIeHWE 3aJad IpU  HOCTOSIHHOM
oOpalieH!H K HarjsiJHOCTH — PUCYHKaM U YepTekKaMm.

O3HakoMHUTENBHO JaTh TeMbl: «TeopeMbl M [10KAa3aTeNbCTBO. AKCHOMBI»,
«/lokazatenbcTBO OT MNPOTUBHOrO», «CyIIEeCTBOBAHWE W EIMHCTBEHHOCTH
NEPHEHAUKYJISAPA K IpsIMOiy, «MeToJl reOMeTpUIecKuX MecT», «MeToJ yABOEHHUS
menuanb», «Teopema ®ameca W TeopeMa O MNPONOPLUHOHAIBHBIX OTPE3KAX»,
«Ilentp macc tpeyronbHUKa», «/3MeHEeHHE TPUTOHOMETPUUECKUX (YHKUIUHA MPH
BO3pacTaHuu yria», «Popmyibl [Js paJuyCcOB BIIMCAHHBIX M ONMCAHHBIX
OKPY)KHOCTEM  MpaBWIbHBIX  MHOTOYIOJIbBHUKOB», «YpaBHEHUE  NPSIMON»,
«/IBmxenue», «CBoiicTBa IBMKEHUD», «Teopema 0 MpoU3BEIEHUHN OTPE3KOB XOP/,
TEOPEMBI O MPOU3BEAECHUU OTPE3KOB CEKYILINX, TEOPEMA O KBAaApaTE KacaTeIbHOW.

CrnenyeT yMEHBIINTD KOJIMYECTBO YACOB HA U3ydyeHUE TeM: «CUMMETPUYHBIC
¢urypsl. OCHOBHBIE CBOMCTBa OCEBON CUMMETpUN», «LleHTpalibHasi CUMMETPHI»,
«ITapannensubiii mepenocy, «lloBopor», «IIpeobpazoBanue momobus. I[lomoOue
COOTBETCTBEHHBIX JIEMEHTOBY», «OCHOBHBIE 33/1aud HA MOCTPOCHHE C IMOMOUIBIO
OUPKYJISl U JIMHEHKW», «/lekapToBbl KOOpPAMHATHI Ha IIOCKOCTH», «Pemienue
TpEeYroJlbHUKOBY, «Ilomobue Gpurypm.

BricBoOoIMBIIIMECS YaChl UCTIONB30BATh HA PEIICHHE 3a/1a4 U TIOBTOPEHUE.

Bepoamnocmov u cmamucmuka

B cBsi3u ¢ Tem, 4TO MaHHBIN Kypc BbI3bIBA€T HAMOONBIINE CIOXKHOCTU JJIS
oOyuaromuxcs ¢ 3[1P, cBsizaHHBIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUICHHS], €0 U3yYeHHE JOJDKHO CTPOUTHCS HAa 0a30BOM ypOBHE M
JOCTYITHOM JJIsl YYeHUKOB Marepuaie. OCHOBHOE BHUMAHHUE CIEAYET YIEIUTh
paszenaM, CBA3aHHBIMM C NOBTOPEHHUEM IPOWJICHHOTO MaTepuala, YBEIUYUTH
KOJIMYECTBO YIPAXKHEHUMN U 3a1aHUMN, CBA3AHHBIX C MIPAKTUYECKOU AEATEIBbHOCTHIO
00yJaromuxcs.

HeoGxoaumo mnepecMOTpeTh cojepKaHHe TEOPEeTHYECKOro MaTepuana |
XapaKTep €ro M3JIOKEHMs: TEOPETUYECKHM MaTepuasl MPENOJHOCUTh B MPOLECcCe
pelIeHUs 3a7a4 W BBINOJHEHUS 3aJJaHUI HATJSIHO-IIPAKTUYECKOTO XapaKTepa; He
TpeOOBaTh BHIBO/A M 3aIIOMHHAHUS CIIOKHBIX (POPMYII, PEIICHHS] HECTAHIAPTHBIX,
TPYAOEMKUX 3a/1aHui. Ps TeM ciienyer n3yyaTb B 03HAKOMUTEIBHOM IUJIAHE.

[Iporpamma mpenocTaBiseTr aBTopy paboueil mporpaMmbl CBOOOAY B
pacrpeielieHuy MaTtepuana o 4eTBepTsaM (TpumectpaM). Pacnipenenenue BpemeHu
Ha M3y4YeHUE TE€M B TEUEHHE Y4YE€OHOro TroJla CaMOCTOSITEJIbHO OIpEeIeseTcs
oOpa3oBaTebHON  OpraHu3anued M 3aBUCUT OT OCOOEHHOCTEH  TIpYIIIbI
oOyyaromuxcs ¢ 3I1P u ux ocodbix 00pa3zoBaTeIbHBIX NOTPEOHOCTEH.



Buabl nesareabHocTtu odyvawimmxcs ¢ 3IIP, o0ycioBieHHBIE 0CO0BIMH
0o0pa3oBaTe/JIbHBIMH NOTPEOHOCTSIMH W 00ecneYuBaOIIMe OCMBICJICHHOE
OCBOCHHME COep:KaHNU 00pa3oBaHus no npeamery «MaremaTuka»

Copepxanue BUIOB JesaTenbHOCTH oOyyvatomuxcs ¢ 3IIP onpenensiercs ux
0COOBIMH 00pa30BaTEIbHBIMU MOTPEOHOCTAMU. [TOMUMO IMPOKO UCTIONB3YEMBIX B
OOII OO0 00X 1715 BCeX 00y4aloUXCsl BUOB IE€SITEIbHOCTH CIEAYET YCUIHUTh
BUJbl  JI€ATEIBHOCTH  cneuu@uyHble A  JaHHOW  KaTeropum  JeTeid,
00ecreynBaloIlie OCMBICIEHHOE OCBOEHUE CcoJepkaHus oOpa3oBaHUsA IO
OpEAMETY: YCHIICHHE MNPEIMETHO-IPAKTUYECKON NESITENBHOCTH C aKTUBHU3aLUEN
CEHCOPHBIX CHCTEM; YEpPEJOBAaHHE BHUIOB JEATEIBHOCTH, 3aJCHCTBYIOMINX
pa3JINYHbIE CEHCOPHBIE CHUCTEMBI; OCBOCHUE MAaTepHUasia C OMOPOM Ha AJITOPUTM;
«TIOLIAaroBOCTh» B MW3YYEHHHM MaTepualia; HCIOJb30BAHUE JONOJHHUTEIBHOM
BU3YaJbHOM OMOpHI (CXeMbl, IIaOJOHBI, OMOPHBIE TAOJIUIIBI); PEYEBOM OTYET O
IPOLIECCE M PE3YyJIbTATE JNESATEIBHOCTH; BBIIIOJIHEHUE CHEUUATBHBIX 3aJIaHMM,
00ecreynBaloIuX KOPPEKIUIO PETYIISIUN y4eOHO-T03HaBATEIbHON IEATETbHOCTH
¥ KOHTPOJIb COOCTBEHHOTO Pe3yJbTata.

[IpumepHast TeMaThueckass U TEPMHUHOJIOTMYECKAS] JIEKCHUKA COOTBETCTBYET
OOII OOO.

Hnst obywatoruxcst ¢ 3P cymiecTBEHHBIM SBISIOTCS TPUEMBbI PabOTHI €
JEKCUYECKUM MaTepuanoM 1o mpenMery. llpoBonutcs cneumanpHas paboTa 1o
BBEJICHUIO B aKTUBHBIN CJI0Baph 00y4YaOLUXCsS COOTBETCTBYIOIIEH TEPMUHOIOTHH.
W3ydyaemble TEpMUHBI BBOJSATCS Ha IOJUCEHCOPHOM OCHOBE, oO0s3aTenbHa
BU3YyaJIbHAs MOJIEPIKKA, AITOPUTMBI paOOTHI C ONIPEIETICHUEM, OITIOPHBIE CXEMBI TS
aKTyaJIn3aliy TEPMHUHOJIOTUU.

Mecto yueOHOro npeamera «MaremaTnka» B y4eOHOM ILIaHe

B coorBerctBun ¢ denepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 001Iero oOpa3oBaHus y4ueOHBIN mpenMer «MareMmaTtuka
BXOJUT B TpEIMETHYI0 obnacth «MaremaTnka ¥ HHPOpMATHUKa» U SBISETCA
oOs3aTeNnbHBIM 711 3ydeHus. B 5-9 kmaccax yueOHBIN mpenmer «MaremaThka
TPaAUIIMOHHO M3y4YaeTcs B paMKax CIEIyIOIIUX YYeOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «MatemaTuka», B 7-9 kimaccax — KypcoB «Aire0Opa» (BKIIOUYasi HJIEMEHTHI
CTaTUCTUKU U TEOpUU BeposiTHOcTel) u «l'eomeTpusi». Hacrosieil nmporpammoit
BBOJIUTCSI CAMOCTOSTENbHBIN yu4eOHBIN Kypc «BeposSTHOCTh M CTATHCTUKAY.

Hacrosmieit mporpaMMoii mperycMaTpruBaeTCs BhIICTICHUE B YICOHOM ILIaHE
Ha M3y4YEeHHE MaTeMaTHKH B 5—6 Kjaccax 5 y4eOHBIX YacOB B HEJENIO B TEUCHUE
KaXJ0ro Trojia o0ydeHus, B 7-9 kiaccax 6 y4eOHBIX YacOB B HEACIIO B TEUCHUE
Ka)XJI0ro roga oOydeHus1, Bcero 952 ydeOHBIX Jaca.

Conepxanue yueOHoro mnpeamera «MartemaTuka», NOPEICTABICHHOE B
[IpumepHoit paboueit nporpamme, cootrBerctByer PI'OC OO0, IIpumepnHoit
OCHOBHOM 00pa3oBaTebHOM MporpaMMe OCHOBHOTO o00Imero o0pa3oBaHus,
[TpumepHO# aanTHPOBAHHOW OCHOBHOM 00pa30oBaTeIbHON MPOrpaMMe OCHOBHOIO
o011iero oOpa3oBaHusl 00YUYAIOIINXCS C 3a/IEPKKON MCUXUUECKOTO Pa3BUTHSL.



TemaTnueckoe IUIAHUPOBAaHUE YUYEOHBIX KYpPCOB M PEKOMEHAYEMOE
pacnpeneneHue y4eOHOro BpEMEHH JUIsl U3YUYEeHUS OTAEIbHBIX TEM, TPEJIOKEHHbBIE
B HACTOAILIEW NpOrpaMme, HaJAO PAaCcCMATPUBATh KAaK NPUMEPHBIE OPUEHTUPHI B
IIOMOIIIb COCTABUTEIIIO ABTOPCKOM paboyeil MporpaMmsl U MPEKIAE BCETO YUUTEIIO.
ABTOp paboueill mporpaMmbl BOPaBE YBEIUYUTH MPEIJIOKEHHOE YHMCIO YYEOHBIX
4acoB Ha TEMBI, TpeOyrolue 0osee IIUTENbHOro n3yueHus ooyyaromumucs ¢ 311P,
WM YMEHBLIUTH KOJIMYECTBO YAaCOB HA TEMBbI, U3y4aeMble HAa O3HAKOMHUTEIBHOM
ypoBHE. JIOIyCTUMO TakXe JIOKAJIbHOE IIEpepacIpelielieHue U IEPECTaHOBKA
AJIEMEHTOB COJIEp’KaHus BHYTPH JaHHOTO Kiacca. KoanuecTBo mpoBEpOUHBIX padoT
(TeMaTHyYeCcKil 1 UTOrOBBIA KOHTPOJIb KaUeCTBAa YCBOCHUS yueOHOr0 MaTepuana) u
UX THUN (CaMOCTOSITENIbHbIE W KOHTPOJIbHBIE pPaOOThl, TECThI) OCTAIOTCS Ha
YCMOTpPEHHUE yuuTensa. TakKe yduTellb BIOPaBe YBEIUYUTh WM YMEHBLIUTH YHCIIO
y4eOHBIX YacoB, 0TBeAEHHBIX B [IpumepHolt paboueil mporpamme Ha 0000IIEHHE,
NOBTOPEHHUE, CHUCTEMATH3allMI0 3HAaHUM oOyuamomwuxcs. EAMHCTBEHHBIM, HO
OPUHUUIIHAIIBHO BAXKHBIM ~KPUTEPHUEM, SBISETCS JOCTUKEHHE pE3yJIbTaTOB
oOy4YeHHUsl, yKa3aHHBIX B HACTOSIIEH MporpaMmMme.

PABOYAA ITPOI'PAMMA
YYEBHOI'O KYPCA «MATEMATHUKA». 5-6 KITACCBI

esu n3yyeHust yueOHOro Kypca

[TpuopuTeTHRIMU TIEIIMU 00YUCHHS MaTeMaTHKe B 5—6 Kilaccax SBISIIOTCS:

" IpojoSKeHHE (OPMHUPOBAHKS OCHOBHBIX MaTeMaTHUECKUX TTOHATHUM (YUCTIO,
BEJIMYMHA, TeoMeTpruUeckas purypa), 00ecreynBarIInX MPeeMCTBEHHOCTh
MEePCIEKTUBHOCTh MAaTEMaTHIE€CKOT0 0Opa30BaHMs 00yJarOIUXCS;

" Pa3BHUTHE MUHTEIJICKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00yJarommXxcs ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUH, HHTEpECa K
W3YUYCHUIO MaTeMaTUKHU;

* noaBeacHue oOydaromuxca ¢ 3[IP Ha moCTymHOM sl HUMX YPOBHE K
OCO3HAHUIO B3aMMOCBSA3H MAaT€MaTUKH U OKPYXkKAIOIIETO MUPA;

» ¢opmupoBaHue (PYHKIIMOHAJTBHONW MaTeMaTHYEeCKOW I'PAMOTHOCTH: YMEHHUS
pacrno3HaBaTh MaTreMaTH4eCKhe OOBEKThI B  pEaJbHBIX KM3HEHHBIX
CUTyalluaX, IPUMEHITh OCBOCHHBIE YMEHHUS [UIS PELHICHUS MPAKTUKO-
OPUEHTUPOBAHHBIX 3aJ1a4, MHTEPIPETUPOBATH IOJYYECHHBIE PE3YIbTAThl U
OLICHUBATh X HA COOTBETCTBUE MPAKTUUECKOW CUTYALIUH.

OcHOBHBIE JIMHUW COJICp)KaHUA Kypca MaTeMaTMKd B 5—6 Kiaccax —
apudMeTHIECKas U TeOMETPUICCKasl, KOTOPHIC Pa3BUBAIOTCS MapalIeIbHO, KaXK 1asl
B COOTBETCTBUHU C COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYTOM,
a B TECHOM KOHTAKTE€ M B3aMMOJICMCTBUH. TaKkKe B Kypce MPOUCXOIUT 3HAKOMCTBO
C DJIEMEHTaMHU aireOpbl U ONMUCATEILHON CTAaTUCTHKH.

N3ydenne apupmMeTHIecKoro Mareprana HaYMHAETCS CO CUCTeMAaTHU3AIlUA U
pa3BUTHS 3HAHUI O HATYpPAJbHBIX YHCJIaX, MOJYYEHHBIX B HAYILHOU mKose. [Tpu
3TOM COBEPIICHCTBOBAHHE BBIYUCIUTEILHON TEXHUKH U (POPMHUPOBAHUE HOBBIX
TEOPETUUECKUX 3HAHUU COUYETAETCS C PAa3BUTHEM BBIYHUCIUTEIBHOW KYJIbTYpbI, B



YaCTHOCTU ¢ OOyYEHUEM MPOCTEHIINM NpuéMaM MPUKUIKH U OLIEHKU PE3YJIbTATOB
BBIUMCIIEHUN. [3ydueHue HaTypanpHBIX 4YHCEN MpoAoJDKaeTcas B 6 Kiacce
3HAKOMCTBOM C HAYaJbHBIMH MOHATUAMH TEOPUH JECTUMOCTH.

Hpyroit KpynHbIi OJI0K B COAEPKaHUU apU(PMETUUECKON TMHUU — 3TO APOOHU.
Hauasno n3yuenusi OObIKHOBEHHBIX U IECITUYHBIX APOOE OTHECEHO K 5 Kiaccy. ITo
NEPBBIA 3Tal B OCBOCHUM APOOEH, KOr/ia MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU
uaesMu, MOHATUSAMU TeMbl. Ilpu 3TOoM paccMoTpeHue OOBIKHOBEHHBIX JIpoOeil B
MOJIHOM  O0OBEME NpPEeNIIEeCTBYET M3YYEHHMIO JIECATHUYHBIX JpoOeHd, uTo
1eJeCO00pa3HO C TOYKM 3PEHHsS JIOTUKM M3JI0KEHUS YHUCIOBOM JMHUHU, KOTJa
npaBWiia JEHCTBUMN C IECITUUHBIMU IPOOSIMH MOXKHO 0OOCHOBATH YK€ U3BECTHBIMU
IrOPUTMaMHM BBIMIOJHEHUS IEUCTBUM C OOBIKHOBEHHBIMHU JIpOOSMH. 3HAKOMCTBO C
JECATUYHBIMU JPOOSMHU PACIIMPUT BO3MOKHOCTHU JUIsl HOHUMAaHMSI 00y4YatoIUMHUCS
NPUKIIAJIHOTO MPUMEHEHHUSI HOBOM 3aMMCH MPU U3YYEHHUH JAPYTUX IPEIMETOB U MIPH
NPAKTUYECKOM HCIoNb30BaHUU. K 6 Kiaccy OTHECEH BTOpOU 3Tanm B M3YYEHHUH
IpoOelt, TIe MPOMCXOJUT COBEPIICHCTBOBAHME HABBIKOB CpPaBHEHUA W
npeoOpa3oBaHusi JpoOed, OCBOCHHME HOBBIX BBIUUCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBAHWE TEXHUKU BBIYMCICHUM, B TOM 4YHUCJIE€ 3HAYECHUW BBIPAKECHUH,
colepKaluX M OOBIKHOBEHHBIC, W JIECATHYHBIE JIPOOU, YCTAHOBJICHUE CBS3EH
MEX1y HUMH, pacCCMOTpEeHHe TPUEMOB pellieHus 3a7a4 Ha Apoou. B Hauane 6 kinacca
IPOUCXOUT 3HAKOMCTBO C MOHSATHUEM ITPOLICHTA.

OcCOOEHHOCTBI0O M3YyYEHUS TMOJOXKUTEIbHBIX M OTPUIATEIBHBIX YHCEI
ABJISIETCS TO, YTO OHU TAK)KE€ MOTYT pacCMAaTpUBATHCA B HECKOJIBKO 3TamnoB. B 6
KJlacce B Hayaje u3ydeHus TeMbl «IlonokKuTelnbHbIE W OTPULIATENIBHBIE YHUCIA»
BbiAeNsieTcss noarema «llenble 4wncnma», B pamMKax KOTOPOMl 3HAKOMCTBO C
OTPULIATEJIBHBIMY YNCIAMHU U AEHUCTBUSIMU C MOJOKUTEIbHBIMHA U OTPULIATEIIbHBIMU
YUCIaMU MPOUCXOAUT Ha OCHOBE COJEPKATEIBHOTO MOAX0Aa. DTO MO3BOJSET Ha
JOCTYITHOM YpPOBHE MO3HAKOMUTH y4YalllUXCS MPAKTUYECKH CO BCEMU OCHOBHBIMU
HNOHATUSAMHM TEMbl, B TOM YHCIE€ W C MPAaBWIAMU 3HAKOB INPHU BBINOJIHEHUH
apuMeTHIEeCKUX JelcTBUi. M3yueHune palMoHANIBHBIX 4YHCENl Ha JTOM HeE
3aKOHUMTCA, a OyAeT MpPOAOIKEHO B Kypce aireOpsl 7 Kiacca, 4TO CTaHET
CJIEIYIOLIMM IPOXO0J0M BCEX MPUHUHUITUAIBHBIX BOIPOCOB, TEM CAMBIM Pa3/eICHHE
TPYAHOCTEW O0JIEr4aeT BOCIPUATHE MaTepuala, a paclpelesieHue BO BPEMEHH
CHOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Tpu oOyveHun peleHnIo TEKCTOBBIX 3a/1ad B 5—6 Kiaccax HCIONb3YHTCS
apupmeTnyeckue npuéMel pemeHus. TeKCToBbIe 3ajauu, pelaeMble Ipu 0TpaboTKe
BBIYHCIIMTEIBHBIX HABBIKOB B 5—6 KJlaccax, pacCMaTPUBAIOTCA 33/1a4U CIEYIOIINX
BUJOB: 3aJlayd Ha JBW)XECHHME, HAa YacTH, Ha TMOKYIIKM, Ha paboTy Wu
IIPOU3BOIUTEIBHOCT, HAa MPOLEHTHI, HA OTHOLIEHUs W Iponopuur. Kpome Ttoro,
oOyyarolecs: 3HaKOMATCS ¢ MpUEMaMM PELICHHs 3a7ja4 nepedopoM BO3MOXKHBIX
BapUAHTOB, y4yaTcsi paboTraTh ¢ mHbOpMaIMeil, mpeacTaBieHHol B Gpopme Tabmuil
WU AUarpamm.

B paboueil nporpaMMe mpeaycMOTpeHO (GOPMHUPOBAHUE MPOIEAEBTUYECKUX
anredpanyecKkux IMpeAcTaBlIeHUd. bykBa Kak CHUMBOJI HEKOTOpPOIO 4YHCIIA B
3aBUCUMOCTH OT MaT€MaTHYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKA [IUPOKO UCIIOJIB3YETCS MPEXKAE BCETO JUIsl 3alIMCH OOIMX YTBEPKICHUM



U NpeyiokeHuH, (QopMys, B YacCTHOCTH JUIsl BBIYMCICHHS T'€OMETPUUYECKUX
BEJINYMH, B KAYECTBE «3aMECTUTEISD YUCIA.

B kypce «Marematukm» 5—6 KJIacCOB NpeICTABIEHA HATJISAIHAsI TEOMETPHS,
HalpaBJIeHHass Ha pa3BUTHE OOpPA3HOrO0 MBIIUIEHUSA, IPOCTPAHCTBEHHOTO
BOOOpaXeHMs, W300pa3UTENIbHBIX YMEHHUHU. OTO BaXKHBIM 3Talml B HU3YYECHHUH
FEOMETPUM, KOTOPBIM OCYHIECTBIIIETCS HA HAIVISIAHO-IPAKTUYECKOM YpPOBHE,
ONMMPAETCS Ha HArJISAHO-00pa3HOe MbILIUIeHHE oOywaromuxcs. bonbias ponb
OTBOJIUTCS IPAKTUYECKOU IESITENBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJICIIMPOBAHHUIO.
OOyyaroluecss 3HAKOMSTCS C T€OMETPUYECKHMMH (PUIypaMH Ha IJIOCKOCTH U B
OPOCTPAHCTBE, C UX MPOCTEHIIMMHU KOH(MUTypalUsIMH, ydaTcsl U300pakaTh X Ha
HEJIMHOBAHHOM U KJIETYATOM Oymare, paccCMaTpPUBAIOT UX MPOCTENIe cBocTBa. B
npolecce U3y4eHHsl HarjIsAHOW TeOMETPUU 3HAHUS, TIOJyYeHHbIE 00y4YalomUMHUCS
B HAYAJIBHOM LIKOJIE, CACTEMATU3UPYIOTCS U PACILIUPSIIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo ydyeOHOMY IUTaHy B 5—6 Kjaccax W3y4yaeTcss WHTETrPUPOBAHHBIN
npeameT «MaTeMaTuka», KOTOPBIM BKIIOYAeT apuMETHUYECKUM MaTepuan u
HaIUBIAHYI0 TEOMETPUIO, a TakKe TMPOINEICBTHUYCCKUE CBEICHHUS W3 aireOphl,
DJIEMEHTHI JIOTUKH M Hayaja ONHUCAaTeILHOM CTaTUCTHKH.

Y4eOHbIN M1aH HAa U3yYCHHE MaTeMaTUKH B 5—6 Kilaccax OTBOJIUT HE MEHEe
5 y4eOHBIX 4acOB B HEJIEIO0 B TEUCHHE KaXXIO0Tro roja oOydeHUs, BCETO HE MEHeEe
340 y4eOHBIX YacoB.

COAEPXXAHUE YYEBEHOI'O KYPCA (I10 'OJAM OBYYEHUN)

5 KIIACC

Hamypanvhnule uucna u nyisp

Harypanpnoe uymcno. Psan Hatypanbhbix uucen. Yucno 0. M3oOpakeHue
HaTypaJbHBIX YUCEJ TOYKAMU Ha KOOPJAMHATHOM (YMCIIOBOM) MPAMOIA.

[lo3unmonHass cucrema cuucieHus. Pumckasa Hymepayus Kak npumep
Heno3UYUOHHOU cucmemvl cuucienus’. JlecaTMUHas cUCTEMA CUUCIIEHHS.

CpaBHEeHUE HATypaJIbHBIX YHCEI, CPABHEHUE HATYPAIbHBIX YHCENl C HYJIEM.
Cnioco6s1 cpaBHeHUs. OKpyTiaeHUE HATYpaIbHBIX YHCET.

CrnoxeHue HaTypalbHbIX YHCEIT; CBOMCTBO HYJIS MPHU CIOKEHUU. Briuntanue
KaK JIelCTBUE, OOPATHOE CIIOKEHUIO. Y MHOKEHUE HATYypaJIbHBIX YUCEN; CBOWCTBA
HYJISL ¥ €IMHUIIB IPU YMHOKEeHHH. Jlenenne Kak AecTBre, 00paTHOE YMHOKECHHIO.
KommionenTsl  neicTBui, CBs3b Mexay Humu. [IpoBepka  pesynbrata
apudmeTndeckoro aecTBus. llepemecTuTenbHOE M COYETATENBHOE CBOMCTBA
(3aKOHBI) CIOXKCHUS W YMHOXCHHS, pdcnpedeiumenbHoe Cc80Ucmeo (3aKom)
VMHOIICEHUS.

Ncnons3oBanue OyKB 1Jis1 0003HAYEHUS HEU3BECTHOI'O KOMIIOHEHTA U 3aMUCHU

! 3,[[6CL " [ajic€ KypCuBOM 0003HAaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MMPOBOAUTCA B O3HAKOMUTCIBHOM IJIaHEC.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3ydacMoro mMarepuala.



CBOMCTB apu(PMETUUECKUX ICHUCTBUH.

Lenumenu u xpamuvle yucia, pas3iiokeHWE Ha MHOxutenu. [Ipocteie u
cocTaBHbIe yncna. [lpusnaxu denumocmu na 2, 5, 10, 3, 9. JleneHue ¢ 0CTaTKOM.

CreneHb ¢ HaTypaJdbHbIM I[IOKAa3aTe€JE€M. 3alliCh YHWCIA B BHJAE CYMMBI
pa3psIHBIX CIaracMbIX.

HucnoBoe BbIpakeHUE. BpluncieHne 3HAYEHUW YHUCIIOBBIX BBIPAKCHUMU;
MOPAAOK  BBINOJIHEHUS ~ JACUCTBUM.  Vcmonmb3oBaHWME  NOpU  BBIYHCIEHUSIX
MEPEMECTUTEIILHOTO M  COYETATEeIbHOTO CBOMCTB (3aKOHOB) CJIOXKEHHUS U
YMHOKEHUS, pACNPe0eIumenbHo20 C8OUCMBEA YMHONCEHUS.

podn

[IpencraBnenne o JpoOu  Kak CrmocoOe 3aluch  4YacTH  BEJIUYWHBL.
OO6bIkHOBeHHBIE 1poOu. [IpaBuibHbBIE U HEMpaBUIbHbBIE ApoOu. CMelaHHas 1poob;
peACTaBICHUE CMENIaHHOW IpoOu B BUJE HEMPABUIBLHON IpOoOH W BBIJICIICHUE
I[EJI0M YacTH YKCJIa U3 HeNpaBWILHOU ApoOu. M3o0paxkenue apoOel ToukamMu Ha
quCIIOBOH nipsiMoii. OCHOBHOE CBOMCTBO jipodu. Coxkpawgenue opobeii. [lpusedenue
Opoou k Hosomy 3namenameinto. CpaBHEHUE TPOOEH.

CrnoxeHue U BeIUUTaHUE ApoOei. YMHOXKEHHE U JieJieHrne 1po0eii; B3auMHO-
oOpaTHbIe Ipodu. Haxoodcoenue yacmu yenoeo u yeno2o no e2o 4acmu.

Hecatuunas 3anuch npooeit. IlpencraBinenue necaTudyHod ApoOU B BHUIE
0oObIKHOBeHHOH. M300paxkeHue MECATUYHBIX JpoOei TOYKaMH Ha YHCIOBOM
npsimoii. CpaBHEHHE NECSITHUHBIX TpOOeH.

ApudmeTndyeckne ACHUCTBHS C JECITHUHBIMU Jpo0siMu. OkpyeneHue
oecsamuunvlx Opooel.

Penrenue TeKCTOBBIX 3a1a4

Pemennie TekcTOBBIX 3amad  apudMeTHyecKuM  crocobom. Peuwenue
noeudeckux 3aday. Pewenue 3a0au nepebOOpom 6cex B03MONCHBIX BAPUAHMOS.
Hcnonb3oBanue mpu perieHu  3aa4 TaOIUI] U CXEM.

Pewienne 3agau, comepKallnxX 3aBUCUMOCTH, CBS3bIBAIONINE BEIUYUHBI:
CKOpPOCTb, BpEMs, pAaCCTOSHHE; II€HA, KOJMYECTBO, CTOUMOCTb. EJMHUIIBI
U3MEpEHUs: MacChl, 00bEMA, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTH. CBS3b MEKTY
€AMHHUIAMH U3MEPEHUS KaKI0U BETUYUHBL.

Pemenue ocCHOBHBIX 33724 Ha JpOOH.

[IpencraBienne qaHHBIX B BHJI€ TAOJIHII, CTOIOYATHIX JUATPAMM.

HarasigHasi reomerpust

Harnsnuele mpencraBieHus o (urypax Ha IJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyY, YTOJl, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YT0i. [Ipsamoin,
OCTPBIH, TYIIOW U Pa3BEPHYTHIE YTIIBL.

JlnmrHa oTpe3ka, METpUYECKHE €IMHUIIBI JIUHbL. J[JTMHa TOMaHOW, NEPUMETP
MHOT'OyTOJIbHUKA. MI3MepeHne U MOCTPOECHUE YIIIOB C TOMOUIBIO TPAHCTIOPTHUPA.

Harnsnaeie mpencrtaBineHuss o ¢urypax Ha TUIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJILHUK, KBAJPAT; TPEYTONBHUK, O paseHcmee uzyp.

N3o0paxenue ¢uryp, B TOM 4ucie Ha KieryaTtoil Oymare. [locmpoenue
KoHghueypayuti u3 uacmeti npsamoul, OKPYICHOCMU HA HEeIUHOBAHHOU U K1emyuamou
oymaee. VIcionp30BaHUE CBOWCTB CTOPOH M YTJIOB MPSMOYTOJIBHUKA, KBaIpaTa.

[Imomane nDpPSAMOYrOJIBHUKA YW MHOTOYTOJIBHUKOB, COCTAaBJICHHBIX U3



MPSMOYTOJILHUKOB, B TOM 4HCJIE (GUTYp, M300paXEHHBIX HA KJIETYATOM Oymare.
Ennnauibl namepenus miomaiu.

Haenaonvie  npedocmasnenus 0 NPOCMPAHCMBEHHBIX Queypax:
NpPAMOY20NbHbIU  napaiieienuned,  Kyo,  MHozoepamHuku.  M306padicenue
npocmenuux MHoz2oepanHukos. Pazeépmku xyba u napanrenenuneda. Cozdauue
Mooeneli MHO202PAHHUKO8 (U3 Oymazu, npoeoioKu, NIACMUIUHA U Op.).

O0vém  npsamoyeonvHo20 napanneienuneda, Kyoa. Eounuyvl uzmepeHus
0b6véma.

6 KJIIACC

Hamypanvnule yucna

ApudmeTndyeckue IEUCTBUS C MHOTO3HAYHBIMM HATYpPaIbHBIMU YHCJIAMHU.
YucrnoBble  BBIpAXEHUS, MOPSAOK  JIEUCTBUN,  HCIOJB30BAHUE  CKOOOK.
Hcnonp3oBanue npu BEIYUCICHUSX IEPEMECTUTEIILHOTO U COUETATEIBHOTO CBOMCTB
CIIOXKCHUST W YMHOXCHHS, pacnpeoeiumenbHo20 C80UCME8a  YMHONCEHUs..
OxkpyrJieHre HATypaJIbHBIX YHUCE.

Jlenutenu W KpaTHBIC YUCIIA; HAUOOIbUWUL 00Ul Oelumend U HauMeHbulee
obwee kpamuoe. Jlerumocms cymmbvl u npouszsedenusi. JIeaeHue ¢ OCTaTKOM.

Jlpoou

OOGbIKHOBEeHHAs1 ApOOb, OCHOBHOE CBOMCTBO APOOH, COKpalleHue ApoOei.
CpaBHeHue U ynopsiounBaHue podeil. Pemienne 3a1a4 Ha HAX0XKJACHUE YaCTH OT
IIeJOr0 W IeJIoro Mo ero vactu. JlpoOHoe YHCIIO Kak pe3ynbTaT JeJICHHS.
[IpencraBnenue AecATUYHON MpoOU B BUAE OOBIKHOBEHHOH JIPOOW W BO3MOKHOCTH
peACTaBICHUs OOBIKHOBEHHOM MpoOU B BHUJIE JECATHYHON. [lecaTuuHbie ApoOH U
MeTpuYecKas cucteMa Mep. ApupMeTHIECKHIE TCHCTBUS U YUCIIOBBIC BBHIPAKCHHUS C
OOBIKHOBEHHBIMH U JIECATHYHBIMU JIPOOSIMHU.

OtHomienue. JlemeHne B JaHHOM OTHOIINCHMH. Macwimab, TPONOPIHS.
[IprmMeHeHne nponopuuii Npy PeUICHUH 3a1a4.

ITonsiTue nporeHTa. BoruuciaeHue nporeHTa OT BEIMYUHBI U BEJTMYUHBI 110 €€
IPOIICHTY. BhIpakeHHE MPOIEHTOB JACCATUYHBIMHU JpoOsmu. Pemrenue 3agad Ha
MPOICHTHI. BhIpakeHHe OTHOIICHUS BEJIMYUH B MPOIICHTAX.

Honoscumenvnvle u ompuyamebHvle YUCIA

[TonoxxutenpHbie U OTpUlaTeNbHbe uncia. llenpie uncna. Mooyrs uucna,
2eomempuyeckas uxnmepnpemayusi mMooyns uyucia. W3o0paxkeHne dYucea Ha
KOOpJMHATHOM TipsAMoil. HYucnosvle npomedcymxu.

CpaBHenue uyucen. Apu@MeTHUYeCKHE IEHCTBUSA C TMOJIOKUTEIBHBIMU U
OTPUIATEIIbHBIMHU YHCIIAMH.

[IpsamoyronbHas cuctemMa KOOpAMHAT Ha MI0CKOCTH. KoopiMHATEI TOUKK Ha
MI0CcKoCTH, abcnmcca u opaunarta. [loctpoerne Touek U GUTyp Ha KOOPAUHATHOM
MJIOCKOCTH.

bykeennuvie evipasricenusn

[Ipumenenne OykKB Uil 3alUCH  MaTeMaTHYECKHWX  BBIPAKEHHH H
npeanoxenuii. CBolicTBa apuMeTHUECKUX ACHCTBUN. Bykeennvle evipasicenus u
yucnogvle NnoOCMaHosKu. DByKBEHHBIE pPaBEHCTBA, HAXOXICHUE HEH3BECTHOIO
KoMmmoHeHTa. DopMyibl; (popMynbl MEpUMETpa W IUIOMIAAM TMPSIMOYTOJIbHUKA,



KBaJIpaTta, 00béma napaiieienuneod u Kyod.

Pewenue mexcmosuvix 3a0au

Pemenne TeKCTOBBIX 3amady  apuPMETHYECKUM CcrnocoOooM. Pewenue
Jloeuyeckux 3aoad. Pewenue 3a0au nepebopom 8cex 603MON’CHBIX 8APUAHMOS.

Pemenune 3amad, copepkamux 3aBHCHUMOCTH, CBS3BIBAIOIIMX BEITHYMHBIL:
CKOpPOCTb, BpeMms, paccTOsIHHE, 1IeHa, KOJIMYECTBO, CTOUMOCTH;
MPOU3BOIUTEILHOCTb, BpeMs, O0OBEM paboThl. EAWHUIBI W3MEpEeHWs: MaccChl,
CTOUMOCTH; paCCTOSTHUS, BpEMEHH, CKOPOCTH. CBSA3b MEXTY STUHUIIAMU H3MEPCHUS
Ka)XII0U BEJIMYUHBI.

Pemenue 3amau, CBsS3aHHBIX C OTHOIICHUEM, MPOMOPIMOHATBLHOCTHIO
BEJIMYHH, MMPOIICHTAMH, PEIIICHUE OCHOBHBIX 3324 Ha JPOOU U TPOICHTHI.

Oyenka u npukuoKa, oKpyaiexue pe3yivmamd.

CocmasneHue 6YK8eHHbIX BbIPANCEHUL NO YCIA08UIO 3A0AYU.

[IpencraBiieHne JaHHBIX C MOMOINBIO TaOmmi u jauarpamm. Croyo4areie
JUarpaMMBbl: YTCHHE U MTOCTpoeHUE. UTeHNE KPYyroBbIX JUATPAMM.

Haznaonan zeomempus

HarnsuHaele mpeacraBieHus O (urypax Ha IDIOCKOCTH: TOYKa, MpsMas,
OTPE30K, JIy4, YIrojl, JOMaHas, MHOTOYTOJIbHUK, YEThIPEXYTOJBHHUK, TPCYTOJIbHHUK,
OKPYXHOCTb, KPYT.

Bzaumnoe pacnonooicenue 08yx npamvix Ha NIOCKOCMU, NAPAJLIE/IbHbIE
npsmvle, NepneHOuKyIApHvle npsamvle. VI3MepeHWe pacCTOSHUN: MEXTy JABYMS
TOYKaMH, OT TOYKH J0 MPSIMOM; JJIMHA MapIIpyTa Ha KBaJIpPaTHOU CETKe.

N3mepenne u TMOCTpOCHHE YIIOB C TIOMOIIBIO TpaHCHopTupa. Buubl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIH, MPSIMOYTOJTBHBIH, TYHOYTOJIbHBIH;
paBHOOEIPEHHBIH, PaBHOCTOPOHHHH. YeThIpEXyrombHUK, IPUMEPBI
YETBIPEXYTOIBLHUKOB. [IpIMOYTOJIBHUK, KBaJpaT: UCIIOIL30BaHUE CBOMCTB CTOPOH,
yIJIOB, JOUAroHajci. M3obOpadsicenue ceomempuyeckux ueyp HA HeIUHOBAHHOLU
bymaze ¢ UCNOIB308AHUEM YUPKYISA, JUHEUKU, V2OJIbHUKA, MPAHCNOpmMupd.
[TocTpoeHus Ha KiieTdyaToi Oymare.

[lepumerp MHOTroyrompHuka. IloHsTHe T1WIOMAAM (UTYPBI; E€IUHHIIBI
n3Mepenus mwiomaau. [Ipubnmxénnoe namMepenue wiomaan Guryp, B TOM 4ucie Ha
KBaJpaTHON ceTke. [Ipubnusicénnoe usmepeHue ONUHBL OKPYICHOCMU, NIOWAOU
Kpyea.

Cummempusi: yeHmpaibHas, 0cedas u 3epkaivhas cummempuu. Illocmpoernue
CUMMEMPUUHBIX hucyp.

Haznsaonvie npeocmasienus 0 NPOCMPAHCMBEHHBIX Queypax:
napanneienuneo, Ky0, npumMa, Rupamuod, KOHyC, YUIUHOp, wap u ceepa.
Hzobpasicenue NPOCMPAHCMBEHHBIX Queyp. Ipumepwi paseépmox
MHO202PAHHUK08, yuiunopa u kouyca. Cozoanue mooeneti NPoCMpaHCMBEHHbIX
Queyp (u3 bymasu, npo8oIOKU, NIACMUTUHA U OP.).

Ilonamue o6véma, edunuywvl uzmeperus oowvéma. OObEM NPAMOY20NbHO2O
napanienenuneoa, Kyoa.

INPUMEPHA PABOYAS ITTPOTPAMMA



YYEBHOI'O KYPCA «AJI'EBPA». 7-9 KJIACCBI

Iean usyyeHus y4eOHOro Kypca

AnreOpa SBISIETCS OAHUM U3 OIMOPHBIX KYpPCOB OCHOBHOM IIIKOJIBI: OHA
obecrieurBaeT M3y4YeHUE APYTHX AUCIUILIINH, KaK €CTEeCTBEHHOHAY4YHOTO, TaK U
T'YMaHUTApPHOTO IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO JIJIs TPOIOJIKEHUST 00pa30BaHUs
U B MTOBCEHEBHOM xu3HU. Pa3zBuTre y oOydaronmxcsi Hay4HbIX MPEACTaBICHHUH O
MIPOUCXOXKACHUN
U CYIIHOCTH aJire0pandeckux abCTpakIuid, Coco0e OTpa)KeHUsI MaTeMaTHUYEeCKON
HAyKOW SIBJICHUN W TMPOIECCOB B MPHUPOJE U OOIIECTBE, POJIM MATEMATUYECKOTO
MOJICIMPOBAHMS B HAYYHOM MMO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAy4YHOT'O MUPOBO33PEHUS U KAYECTB MBIILICHHS, HEOOXOUMBIX JIJIsl alalTallui B
coBpeMeHHOM I1ppoBOM o01iecTBe. M3yduenue anreOpsl €CTECTBEHHBIM 00pa3oM
obecrieurBaeT  pa3BUTUE yMEHUS  HAONIOJaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTHU MBIIIJIEHHUS, CroCOOHOCTHU
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOM JICMCTBUS WU BBIBOJIBI, (DOPMYJIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpbl oOecreyrBaeT Pa3BUTHE JIOTHYECKOTO
MBIIUICHUST OOYYarOIIMXCs: OHU KCIOJIB3YIOT JICAYKTUBHBIC M WHIYKTUBHBIC
paccyxjaeHusi, o00O0IIeHHEe W KOHKpPETHU3alluio, abCTparupoBaHUE W aHAJOTHIO.
O6yuenune anrebpe mpeanojaraeT 3HAYUTEIBbHBIM OOBEM CaMOCTOSTEIBLHOU
NESTENBbHOCTH  00YYaloUUXCs, TOITOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
€CTECTBEHHBIM 00pa30oM SIBISIETCS peau3alueil JAesTeIbHOCTHOTO TMPUHIINIA
oOy4eHusl.

B cTtpykType mporpammbl yueOHOTO Kypca «AnreOpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHMUMAIOT COJEpKaTebHO-METOoANYecKue nuHuu: «YUucna u
BBIUUCTICHUS»; «ANTeOpanyecKkue BBIPOKECHUSN»; «YpaBHEHUS U HEPABEHCTBAY,
«DyHkuum». Kaxnas u3 3TUX COAEpKATETbHO-METOANYECKUX JIMHUN Pa3BUBACTCS
Ha MPOTSHKEHUM TPEX JIET U3YUYEHUS Kypca, €CTeCTBEHHBIM 00pa3oM MeperuieTasich
U B3aUMOJCHCTBYd C JpPyrMMHU €ro JuHHSIMU. B Xoxe wu3yuyeHus Kypca
OoOy4YaromuMcsl TPUXOAUTCS JIOTHUYECKH PACCYXkAaTh, MCIOJIb30BATh TEOPETHKO-
MHO>XECTBEHHBIN S3bIK. B CBSI3U ¢ 3TUM 1ie51ecoo0pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPBIE OCHOBBI  JIOTMKHM, NPOHU3BIBAIOIIME BCE OCHOBHBIE Pa3JIeiibl
MaTeMaTHYeCKOro 0Opa3oBaHUS M CIIOCOOCTBYIOIIME OBIQJACHHUIO O0YYAOITUMHUCS
OCHOB YHHBEpPCaJbHOTO MAaTEMaTUYECKOTO s3bIka. Takum 00pa3oM, MOXKHO
yTBEP)KZIaTh, UYTO COACPKATEIBHOW U CTPYKTYPHOH OCOOCHHOCTBIO Kypca
«Anrebpay SIBASIETCA €ro MUHTErPUPOBAHHBIN XapaKTep.

Conepxanue nuHUM «Yuclia W BBIYUCICHUS» CIYXKUT OCHOBOM JyIst
JATBHEHUINIET0 W3yYeHUsT MAaTEMAaTHUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOYYarOIIMXCs
JIOTUYECKOTO MBINUICHUS, (JOPMUPOBAHUIO YMEHHUS TMOJIB30BATHCS ANTOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX J1JI MTOBCEIHEBHOMN
XKU3HU. Pa3BUTHE MOHITHUS O YKCIIEe B OCHOBHOM IIKOJIE CBA3AHO C PAllMOHAIBHBIMU
U UppalMOHAIBHBIMU  YWCIaMH, (POPMUPOBAHUEM  MPEACTABICHUUH O
JNEUCTBUTEIIBHOM YMCJE. 3aBEPUICHHE OCBOCHUS YHWCIOBOW JMHHUM OTHECEHO K
cTapliemMy 3BeHy 00IIero 00pa3oBaHusl.

Conepxanue JByX  anreOpaniueckux JIMHUA —  «AjreOpanueckue



BBIPAKEHUA» U «YPAaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (POPMUPOBAHUIO Y
oOy4Jaromuxcs MaTeMaTHYeCKOro ammnapara, HeOOXOAMMOro il pEIleHHs 3a]ad
MaT€MaTHUKH, CMEXHBIX IPEAMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX 3anad. B
OCHOBHOM IIKOJE YYEOHBIH Marepuan TpPyNIUpPYyeTCs BOKPYI palMOHAIbHBIX
BBIpKEHUN. Anredpa JIEeMOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA KakK s3bIKa JUIs
IIOCTPOCHMSI MATEMATUYECKUX MOJENEH, ONUCAaHUS MPOLECCOB U  SBJICHHUUI
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKXKE JalIbHENIee pa3BUTHE
AITOPUTMUYECKOTO MBILIUICHHSI, HEOOXOAMMOT0, B YaCTHOCTH, JIJI OCBOCHHSI Kypca
uHQOpPMATUKK, M  OBJIAJCHHE HABbIKAMU  JIEAYKTUBHBIX  PacCy>KIEHUH.
[IpeoGpa3zoBanue CHUMBOJIBHBIX (DOPM BHOCHUT CBOM crnenupuyecKuili BKIAJ B
pa3BHUTHE BOOOPAKEHUs, CIIOCOOHOCTEN K MaTEMaTHYECKOMY TBOPYECTBY.
Copeprxanue GyHKIMOHAIBHO-TpaQUUECKON TMHUM HALIETIEHO HA MOJy4YeHUe
MIKOJIbHUKaMU 3HaHUM 0 QYHKIMSIX KaK BaKHEWIIEeH MaTeMaTHYECKON MOJIeTu IS
OMMCAHMS U UCCIEAOBAHMS Pa3HO-O0PA3HBIX MPOLECCOB U SIBICHHUM B MPUPOJIE U
oOmrectBe. M3ydeHue 3Toro Matepuasna criocoOCTBYET Pa3BUTHIO Y 00 YyUarOIUXCs
YMEHUS UCIO0Ib30BATh PA3JINUHbIE BBIPA3UTEIbHBIE CPEICTBA A3bIKA MATEMATUKU —
CJIOBECHBIE, CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NPEACTaBICHUN O POJIM MaTEMAaTUKH B Pa3BUTUH LIUBWIN3ALUN U KYJIbTYPHI.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo ydeOHOMY TUlaHy B 7-9 Kiaccax u3ywaeTcsi Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3eibl COACpPKaAHUS:
«Yucrna u BBIUKCICHUS», «AnreOpandyeckue BBIpAXKEHUS», «YpaBHEHUA W
HEpaBEeHCTBa», «DyHKIIUN.

VY4eOHBIN TJ1aH HAa U3ydYeHHUe anreOpsl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO B TE€UEHUE KaXIOr0 roja oO0ydeHus, BCEro 3a TpU roja
o0ydenus — He MeHee 306 yueOHBIX YacoB.

COJEPXAHUE YUEBHOI'O KYPCA (I10 TOAAM ObYYEHUM)

7 KIIACC

Yucna u eviuucnenusn

PanmnonanbHbIe YHCIa

Hpobu OOBIKHOBEHHBIE W JCCATHYHBIC, TIEPEX0]] OT OJHON (OPMBI 3aMUCU
npobeit k apyroi. IloHsTHe palMOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
VIOPSIOYNBAHUE  PAlMOHAIBHBIX  4ucel. ApudMeThdeckue JACHCTBUS  C
palMoOHaIBHBIMU YUCaMH. Pemienue 3a1aq U3 peaqbHOM MPaKTUKU Ha 4acTH, Ha
JpooOwu.

Crenenb ¢ HaTypaJbHBIM I[IOKa3aTeleM: OIpeAesieHne, Npeodpa3oBaHue
BBIpaKCHUI Ha OCHOBE OMPE/IEICHUS, 3aMUCh OOJIBIINUX YHUCE]T.

[Ipo1ieHThI, 3aMUCh MPOIEHTOB B BUAE IpoOU U IpoOU B BUE MPOIIEHTOB. Tpu
OCHOBHBIE 3aJ]a4 Ha MPOIIECHTHI, PEIICHHE 3a]1a4 U3 pealibHOM MPAKTUKHU.

[IpumeHeHue TPUZHAKOB JIETUMOCTH, pPAa3JIOKEHUE HAa MHOXKUTEIU
HaTypaJbHBIX YUCEIL.



PeanbHble  3aBUCMMOCTHM, B TOM UHCle TOpsiMas MW oOpaTHas
MPONOPIIMOHAIBHOCTH.

Anzebpauueckue sviparxcenus

IIepemeHHbIE, YMCIOBOE 3HAYEHUE BBIPAXKEHHUS C NIEPEMEHHOM. JlonycTUMBIE
3Ha4YeHUS mepeMeHHbIX. [IpeacTaBneHe 3aBUCUMOCTH MEXKY BEJIMUMHAMU B BUJIC
(dopmyiibl. Beruucnenus no gpopmymnam.

[IpeoOpazoBanue  OyKBEHHBIX  BBIPDAKECHHH, TOXJICCTBEHHO  pPaBHbBIC
BBIpaKCHUS, IPABUIIA MPEe0OPa30BaHUS CYMM U MPOU3BEJCHUM, TTpaBUila PAaCKPHITHS
CKOOOK M TIPUBEICHUS TTOJIOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATYPAJIbHBIM MOKA3ATEJIEM.

OnHouneHbl 1 MHOTOUYIEHBI. CTeneHb MHOTrOuwiIeHa. CloKeHue, BBIYUTaHue,
YMHOKE€HUE MHOTOWICHOB. DOPMYJIbl COKPAIIEHHOTO YMHOXKEHUSI: KBaJpaT CyMMBbI
U KBajpar pazHocTtu. Popmysa pa3HOCTH KBaApaToB. Pa3inokeHrne MHOrOWIEHOB Ha
MHOXHUTEJH.

Ypaenenusn

YpaBHEeHHE, KOpPEHb YpaBHEHHS, MpaBuia TpeoOpa3oBaHUs YpaBHEHUS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JluHelHOEe ypaBHEHHWE C OJIHOM MEPEMEHHOM, YMCIO KOPHEH JIMHEMHOIrO
ypaBHEHUS, PEIICHUE TUHEUHBIX ypaBHeHUN. COCTaBIeHUE YPaBHEHUI IO YCIOBUIO
3amaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOLIBIO YPAaBHEHUM.

Jluneiinoe ypasnenue ¢ 08yms nepemennvimu u e2o pagux?’. CucreMa aAByX
JUHEWHBIX YpaBHEHHUN C AByMs INEpEMEHHbIMU. PelieHne cucteM ypaBHEHUU
Croco0oM MoACTaHOBKU. [IpuMepsl perieHnst TEKCTOBBIX 3a/1a4 C IOMOIIbIO CHCTEM
YpaBHEHUM.

Koopounamut u epagpuxu. @ynkuyuu

Koopaunara Touku Ha npsiMoii. UucnoBbIE MPOMEKYTKH. PaccTosiHUE MEXTY
JIBYMSI TOUKaMHU KOOPAUHATHOU MPSMOM.

[IpssmoyronpHas cuctema koopauHat, ocu Ox u Oy. Abcmucca U opAauHaTa
TOYKH Ha KOOPAMHATHOM TuIOoCKOCTH. [IprmMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMH.
Utenue rpadKoB peaabHbIX 3aBUCUMOCTEH.

[lonsitne ¢ynkiuu. I'pabuk (yaxmuu. CpoiictBa dyHkumi. JluHeinas
dynkmms, e€é rpaduk. ['paduxk Pynkumm y = kx + b. Ipaguueckoe pewrenue
JIUHEUHBIX YPABHEHUU U CUCTNEM JIUHEUHBIX YPABHEeHU.

8 KIIACC

Yucna u eviuucnenusn

KBampaTHeiii kopeHb U3 uucia. llowamue 06 uppayuoHarbHOM 4ucie.
Lecamuunvie npubaudicenus uppayuoraibhsix yucen. CBOMCTBa apuPpMeTHUSCKUX
KBaJPaTHBIX KOPHEH U UX NMPUMEHEHHUE K MPEe0OPa30BAHUIO YUCIOBBIX BhIPAKCHUIN
W BBEIYHCJICHUIM. /leticmeumenvHble Yucia.

CreneHb C 1enbpIM nokasareneM u €€ cporictBa. CTaHIapTHAs 3aIlUCh YUCIA.

Anzebpauueckue 8viparxcenus
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KBagpaTHplii TpEXwIeH; pa3jloKEHUE KBAJAPATHOIO TpEXWIEHa Ha
MHOKHTEIH.

Anrebpanueckas apoOb. OCHOBHOE CBOMCTBO anreOpamveckoil JpoOu.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHUE, JCJIEeHHE aiareOpanyeckux JpoOeu.
PanvonanbHble BEIpAXKEHHS M UX TPeOOpa3oBaHUE.

Ypasnenua u nepasencmea

KBangpatHoe ypaBHeHue, (popMysia KOpHEH KBaJIpaTHOTo ypaBHEHUs. 1eopema
Buema. PemieHne ypaBHEHH, CBOIAIIMXCSA K IMHEMHBIM U KBaIpaTHbIM. [IpocTeiime
IpOOHO-palIMOHATIbHBIE YPaBHEHHUS.

I'pagpuueckasn unmepnpemayus ypasHeHuii ¢ 08ymMs NEPEMEHHbIMU U CUCTEM
JUHEUHbIX YPaeHeHull ¢ 08yMsa nepemenHviMu. IlpuMepbl pelieHus CUCTEM
HEJIMHEWHBIX YPABHEHUM C JIBYMS IEPEMEHHBIMH.

Perienrie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooMm.

HuciioBele HEPABEHCTBA U X CBOMCTBA. HepaBEeHCTBO ¢ OJTHON MEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucteMbl TMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

Dynkuyuu

[lonstue ¢ynkuuu. OO6nacTh oONpenesaeHUuss W MHOXKECTBO 3HaYeHUM
byakuu. CriocoOs! 3a7aHus PYHKITHAM.

I'padux Pynkiuu. Yrenue cBoiicTB QyHkiuu no e€ rpaduxy. [Ipumepst
rpauKoB (QYHKIUH, OTPAKAIOUINX PEATbHbIE TPOLIECCHI.

@OyHKIMH, OINUCHIBAIOIINME NPAMYI0 U OOpaTHYIO MpPONOPLUOHAIBHBIE

k
3aBUCMMOCTH, UX rpapuku. DyHKIMH y = x%, y = X, y =+, y = -

I paghuueckoe pewienue ypasrnenutl u cucmem ypasHeHull.

9 KIIACC

Yucna u eviuucienusn

JleicTBUTEIbHBIC YHCIA

PanponanbHbIe YUCIA, UPPAYUOHATbHBIE YUCIA, KOHEUHble U OeCKOHeuHble
Odecamuunvle 0pobu. Muoocecmeo OelucmeumenbHblX Yucel, OeucmeumeibHble
yucna Kak — OeckoHeuHvle — OdecamuuHvle Opodu. Bzaummo  oO0HO3HaAuHOe
COOmeemcmeue MexHcoy MHOHNCECMBOM OeUCMEUMENbHLIX YUCEl U KOOPOUHAMHOU
NpsAMOU.

Cpasnenue OelicmeumenbHblX uucel, apugmemudeckue Oelicmeus c
0eucCmeUmMeNbHbIMU YUCTAMU.

N3mepennsi, npudInKeHUs, OLEHKH

Pa3Mepbl 00BEKTOB OKpYKArOLIEr0o MHUPA, JJIMTEIBHOCTH IPOIECCOB B
OKPYKaIIEM MUDE.

[Tpubnmx€nHoe 3HaYeHNE BETUYHHBI, TOUHOCTH IpuOIMmxKeHus1. OKpyrieHne
yucen. [[pukunka u oneHka pe3yibTaTOB BEIYMCICHUM.

Ypasenenun u nepasencmea

YpaBHeHuUs ¢ OJHOH NepeMeHHOM

JIuneiitHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOASIUXCS K TUHEUHBIM.

KBanparnoe ypaBHeHue. PemieHne ypaBHeHU, CBOASIIUXCS K KBAIPATHBIM.



bukBanpaTtHoe ypaBHeHUE. [Ipumepsl pewienus ypasHenut mpemveu u 4emeepmou
cmeneneu pasodcenuem Ha MHONCUMETU.

Pemenue apoOHO-paliMOHANBHBIX YPaBHEHUN.

Pemenue TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOI0M.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByMs MepeMEHHbIMU U ero rpaduk. Pemenue cucreM AByX
JIMHEMHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU. PellleHne cucrteM IByX ypaBHEHHU,
OJIHO M3 KOTOpBbIX JIMHEHWHOE, a Jpyroe — BTOpOH cTeneHu. I'paduyeckas
VMHTEPIPETALHAS CUCTEMBI YPABHEHUH C IBYMs [IEPEMEHHBIMU.

Periennie TeKCTOBBIX 3aj1au aareOpandyeckuM CrocoooM.

HepaBeHncrBa

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemenune nMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOM. PelieHune cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wHTEpnperanys HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMH.

Dynkuyuu

KBagpartuunas ¢ynkuus, e€ rpadux u cpoiictBa. I[lapaGomna, koopauHaThl
BEPIIMHBI TapadoJIbl, 0Cb CHMMETPUHU MapadOJIbI.

I'padpuxu GyHKINN: y = kx, y = kx + b, y = x%
y = +x,y = EI/II/IX CBOMCTBA.

Yucnoswle nociedosamenvbHoCHU

OmnpenesieHue U coOcoObI 3aJaHUS YMCJIOBBIX MOCJI€10BATEJIbHOCTEH

[loHsiTHE YMCIOBOW MOCIIENOBATENIBHOCTU. 3a/laHUe TOCIE0BATEIIbHOCTH
peKyppeHTHO# dhopmyIiol 1 GOpMyIIOi n-To YjeHa.

ApudmMernyeckasi U reOMeTPUYECKAs MPOTrPECCUU

Apudmernyeckas U reoMeTpuyeckas nporpeccuu. @opmynbsl n-ro 4ieHa
apupMETHIECCKON U TEOMETPUIECCKON TPOTrPECCHii, CYMMBI ITEPBHIX 71 WICHOB.

H3zo00pasicenue unenog apugmemuueckou u 2eomMempuyeckol npocpeccutl
MOYKAMU HA KOOPOUHAMHOU NAOCKOCMU. JIUHEUHbI U IKCNOHEHYUANbHBIU POCHL.
CnooicHvle npoyeHmol.

PABOYAA ITPOTPAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KITACCBI

Hean uzyyeHus yueOHOro Kypca

Oo6mme nenu n3ydenus yaeoHoro kypca «I'eomerpusi» mpeacrasiensl B OOI1
OOQO. Onm 3aknoyaroTcs, MPEXKIe BCEro B TOM, YTO HA YPOKaX T'€OMETpPUH
OOy4JarOmMiiCsT YYUTCS TPOBOJUTH JOKA3aTEIbHBIE PACCYKICHUS, CTPOHTH
JIOTUYECKUE YMO3AKIIOUCHUS, J10Ka3blBaTh WCTUHHBIE YTBEPKIACHUS U CTPOUTH
KOHTPIIPUMEPHI K JOKHBIM, TPOBOJIUTH PACCYKJICHHS «OT MPOTHUBHOI0Y», OTINYAThH
CBOMCTBa OT MPHU3HAKOB, (HOpMyIHpoBaTh 0OpaTHbIE yTBEpkaAcHUS. B oOyueHuu
YMEHUIO pacCykJaTh COCTOMT Ba)XXHOE BOCIHUTATEIBHOE 3HAUCHUE H3YUYCHUS



F€OMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHOW MAaTeMaTUYECKOMN LIKOJIE.

Btopoii 1enbi0 M3y4yeHHS] T€OMETPUU SIBIIAETCS HCHOJIb30BAHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUH KaK MATEMATHUYECKHX, TaK M IMPAKTUYECKHUX 3a/ady,
BCTPEUAIOIIMXCSI B  pPEAIbHOM  KU3HU. ODTOMY COOTBETCTBYET  BTOpasd,
BBIYMCIIUTENbHAS JTUHUS B U3YYEHUU T€OMETPUU B IIKoJe. J[JIsI 3TOrO y4HUTEINto
peKOMeHayeTcsl  MOoAOMpaTh  3ajJaud  NPAKTHYECKOTO  XapakTepa IS
paccMaTpuBaeMbIX T€M, YUUTh OOYYalOIUXCS CTPOUTh MaTeMaTHYECKUE MOJEIU
pEabHBIX KU3HEHHBIX CUTYyallMii, MPOBOJUTH BBIYUCIEHUS U OICHUBATH
aJICKBAaTHOCTh TMOJYYEHHOro pe3yhbrata. KpaliHe BaxXKHO NOAYEPKUBATH CBA3U
F€OMETPUM C APYTUMH NpPEIMETaMHU, MOTMBUPOBATH HCIOJb30BATh OMPEACICHUS
r€OMETPUUECKUX (UTYDP U MOHATHM, T€MOHCTPUPOBATH MPUMEHEHUE MOTYyUYEHHBIX
yMeHU B (U3MKE U TEXHUKE. OJTU CBA3M HauboJiee SPKO BUAHBI B TeMax
«Bektopel», «TpUrOHOMETPUYECKHE COOTHOIIEHUS», «MeTon KOOpAWHAT» U
«Teopema ITudaropar.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo ydeObHOMY IutaHy B 7-9 Kiaccax wu3y4aercs y4eOHBIH Kypc
«["eomeTpus», KOTOPBIN BKIIOYAET CIIEAYIOIINE OCHOBHBIE pa3/eibl COJAEPIKAHUS:
«I'eomerpuueckre ¢GUryppl U HUX CBOWCTBa», «VI3MepeHHE TE€OMETPUUYECKUX
BEJIMYUHY», a Takke «JleKapToBbI -KOOpPJAWHATHI Ha IUJIOCKOCTHY», «BexTophiy,
«/IBmwxenus minockoctu» u «IIpeodpazoBanus mogo0us».

VY4eOHbIH TUIaH NMpeycMaTpUBaeT U3yYeHUE TeOMETPUHU Ha 6a30BOM YpOBHE,
UCXOAs M3 He MeHee 68 y4eOHBIX yacoB B y4eOHOM ToAy, BCEro 3a TpuU Toja
oOydeHus — He MeHee 204 gacos.

COJEPXAHUE YUEBHOI'O KYPCA (I10 TOAAM ObYYEHI)

7 KIIACC

Hauvanenbie noustus reomerpuu. Touka, rpsimMasi, OTPE30K, JIyd. YTroia. Buasl
yriioB. BepTtukanbHble u cmexHble yriael. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapannenpHOCTh U NEPIIEHAUKYIIAPHOCTD IIPSMBIX.

Cummempuunvie ¢pueypol. OcHoSHbIC CE0UCMEA 0CEEOU  CUMMEMpPULS.
[Iprmepsl CUMMETPUU B OKPYKAFOIIEM MUDE.

OcHo8Hble NOCMPOEHUsL ¢ NOMOWbIO YUPKYJISL U IUHEUKU.

Tpeyronsuuk.  BeicoTa, Menmana, Ouccekrpuca, HMX  CBOMCTBA.
PaBHOOEApEHHBIN 1 pAaBHOCTOPOHHUN TPEYTOJbHUKHN. HepaBeHCTBO TPEyroIbHHUKA.

CBoiicTBa MW TMpU3HAKU PABHOOEAPEHHOro TpeyroibHuka. [IpuzHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa U MPU3HAKYU NapajlieNbHbIX NMPAMbIX. CyMMa yTII0B TPEYroibHUKA.
Breminue yribl TpeyroJibHUKA.

[IpsamoyronbHblii  TpeyronbHUK. (CBOMCTBO MEQMaHbl MPSAMOYTOJIBHOIO
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TPEyroJjibHUKa, IPOBEAEHHON K TUIIoTeHy3e. IIpu3Haku paBeHCTBa NPAMOYTOJIbHBIX
TPEYTONBHUKOB. 1 IpsIMOYTOBHBIN TPEYTONBHUK € YIJIOM B 30°.

HepaBeHcTBa B reoMerpuu: HepaseHcmeo mpey2onbHUuKda, HEPABEHCTBO O
IUIMHE JIOMaHOW, TeopeMa O OoJiblieM yrie M OoJbLIed CTOPOHE TPEYrOJIbHUKA.
ITeprieHauKYJISIp U HAKJIIOHHAS.

I'eomempuueckoe mecmo moyexk. buccekTpuca yria W CEpEIUHHBIN
MEPIIEHAUKYJIIAP K OTPE3KY KaK N'€OMETPUUECKUE MECTA TOUEK.

OKpyXHOCTp W Kpyr, XOpJa U JWaMeTp, HX CBOWcTBa. B3anmmHoe
PacCIIONIOKEHHE OKPYKHOCTH M npsiMoi. KacarenbHas m cekyias K OKpYKHOCTH.
OKpyXHOCTb, BHOHMCaHHasg B Yyroj. BnucaHHas u© oOnNMCcaHHAas OKPYKHOCTH
TPEYrOJIbHUKA.

8 KIIACC

UYetpipéxyronbHuku. Ilapamienorpamm, ero npu3Haky U cBowcTBa. YacTHeie
Clly4au TapajuiesiorpaMMoB (TIPSMOYTOJIBHUK, POMO, KBajpaT), UX TMPU3HAKU H
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA W MPHU3HAKHU.
[IpssmoyronbHas Tpaneuusi.

Memoo yosoenus meouanvl. Llenmpanvras cummempusi.

Teopema Daneca u meopema 0 HpoOnoOpyuUoHAaIbHLIX ompeskax. CpenHue
JIMHUM TPEYTOJbHUKA U Tpaneuuu. L{enmp macc mpey2oavHuKa.

Ilooobue mpeyeonvHuxko8, kodppuyuenm nooodus. Ilpusnaxu nodobus
mpeyzoavHukos. llpuMeneHne moqo0us npy peleHuy MpakTHYeCKuX 3aad.

CaolicTBa Mmomaaeid reomerpudeckux ¢uryp. Dopmynsl ais III0MATU
TpPEeYrojibHUKa, MapajuienorpamMma, pomba u Tpaneuud. OTHOIIEHHE IUIONIaae
OI00HBIX QUTyp.

Brruucnienue miomanerd TpeyroaibHMKOB 1 MHOTOYTOJIbHUKOB HA KJIE€TYAaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsr Iludaropa npu pemeHun
IPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTPOTO yria IPsIMOYTOJIbHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIAECTBO. TpUroHOMETpuueckue ¢QyHKIHH
yrioB B 30°, 45° u 60°.

BrnimcanHbple M UEHTpAJIBHBIE YIJIbI, YIOJ MEXKJYy KacaTeIbHOW U XOPAOM.
Yrael  Mexay ~XoplamMM U CeKylUMMHU. BrnucaHHele W OIKMCAHHBIE
YeThIPEXYTOJIbHUKH. B3auMMHOE pacnosiokeHue NByX OKpyxkHocted. KacaHue
oKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYM OKPY>KHOCTSIM.

9 KUJIACC

Cunyc, kocuHyc, TaHrenc ymioB ot 0° po 180°. OcHoBHOe
TPUTOHOMETPUYIECKOE TOKIAECTBO. DOpMyIbI MpUBEICHNUS.

Pemienne TtpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpeMa CHHYCOB.
Pemenne mpakTHYECKUX 3a71a9 ¢ UCITOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHUHYCOB.

IIpeobpazosanue nooobus. Ilooobue coomeemcmeeHHbIX IEMEHMOB.

Teopema o npousgedenuu Ompe3Ko8 Xopo, meopemvl O HPOU3EEOeHUU



OMpe3K06 Cexywux, meopema o Keaopame KacameabHOlu.

Bektop, anumHa  (MOAynb)  BEKTOpA, COHANpPABICHHBIE  BEKTOPBI,
MIPOTUBOIIOJIOAKHO HANPABIEHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallud HaJ BeKTopaMu. Pa3noxkeHune BEKTOpa 1O JABYM
HEKoJUIMHeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE NPOU3BEACHHE
BEKTOPOB, MPUMEHEHHE ISl HAXOXKACHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HA MIIOCKOCTHU. YpaeHenus npsamor i OKPY>KHOCTH B
KOOpJIMHATaX, NEPECEUCHUE OKPYKHOCTEW U MpSAMbIX. METOoJ KOOpJIMHAT U €ro
MIpUMEHEHHE.

[IpaBunbHBIE MHOrOYroJdbHUKH. JlmuHa oOkpyxkHocTH. ['pamycHas wu
paavaHHas Mepa yria, BBIYUCIEHHME JUJIMH JIyr OKpyxHoctei. [lnomane kpyra,
CEKTOpa, CETMEHTA.

Hsudicenuss nnockocmu u eHympenHue cummempuu gueyp (21emenmapHule
npeocmasnenus). Ilapannenvuviti nepernoc. Ilogopom.

[TPUMEPHAS PABOYAS TTPOTPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDH U CTATUCTUKA»
7-9 KITACCBI

Lenau n3yyeHusi yueOHOro Kypca

B coBpemenHoM 1upoBOM MUpPE BEPOSITHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIIYIO 3HAYMMOCTb, KaK C TOYKU 3PEHUS MPAKTUYECKUX PUIIOKEHHH, TaK U
X poiu B oOpazoBaHuu. Kaxaplii yemoBeK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE UMEIONINXCS y HETO JaHHBIX. A i1 000OCHOBAHHOT'O MPUHSATHUS PEUICHUS B
YCIIOBHSX HEJOCTaTKa WM M30bITKAa MHGOPMAIMA HEOOXOJUMO B TOM YHCIIEC
X0opo11o chOpMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUYECKOE MbIlLIeHne. IMeHHO
IIO3TOMY OCTPO BCTaja HEOOXOAUMOCTh C(OPMHUPOBATH y OOYYAIOUIUXCS, B TOM
yucie obyuatomuxcsi ¢ 3[IP, ¢pyHKIIMOHATBHYIO TPaMOTHOCTh, BKIIIOYAIOIIYIO B
cebs B KayecTBE HEOTHEMJIEMOM COCTaBISIOIICH YMEHHWE BOCHPUHUMATh H
KPUTUYECKHA aHAJIM3UPOBaTh WHGOPMAIMIO, TPEJICTABICHHYIO B Pa3IMYHBIX
dbopMax, MOHMMATh BEPOSITHOCTHBIA XapaKTep MHOTHUX pPEabHBIX IMPOIIECCOB U
3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEHUIIINE BEPOSITHOCTHBIE PACYETHI. 3HAKOMCTBO C
OCHOBHBIMU MPUHIMIIAMH cO0pa, aHATN3a U MPECTABICHHS TaHHBIX U3 Pa3IUIHBIX
cdhep )Ku3HU OOIIECTBA U TOCYIapCTBA MPUOOIIAaET 00yJarONUXCs K OOIIECTBCHHBIM
HHTEPECaM.

B cTpyktype mporpammel yueOHOTO Kypca «BeposiTHOCTh M CTaTHCTHKA»
OCHOBHOM MIKOJIBI BBIJICIICHBI CJIEAYIONIUE COMCPKATEIHHO-METOANYCCKUE JTMHIH:
«IIpenacraBienne JaHHBIX W OMUCATENbHAs CTATUCTUKA»; «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHue B Teoputo rpadony.

Conepxanne nuann «IIpeacTaBienne qJaHHBIX U OMMUCATEbHAS CTATUCTHKAY
CIIY’KUT OCHOBOM 1J11 (POPMUPOBAHUS HABBIKOB Pa0b0THI C HH(GOPMAIIUEH: OT YTCHUS
W WHTEpHIpeTanuu uH(popMaIuu, IpeIcTaBICHHON B Ta0NHIaxX, Ha JUarpaMMax u
rpadukax g0 cOopa, TpEnCTaBIEeHUS ¥ aHaIW3a JAaHHBIX C WCIOJIb30BAaHHUEM
CTAaTHCTHYECKUX XapaKTePUCTUK CPEJHUX W paccenBaHus. Paboras ¢ JTaHHBIMU,



oOyuaromuecs ¢ 3I1P yyaTcst CUMTBIBaTh U UHTEPIIPETUPOBATH JIaHHBIE, BHIIBUTATh,
apryMEHTUPOBAaTh W KPUTUKOBATH IIPOCTEUINME THUIIOTE3bl, Pa3MBILIATH HaJ
(akTOpamMu, BBI3BIBAIOIIMMU H3MEHYMBOCTb, M OLIEHMBaTh HX BIUSHUE HA
paccmMaTpuBacMble BEIUYNUHBI U IIPOLIECCHI.

NHTYyuTHBHOE NpEACTaBICHUE O CIy4alHOW M3MEHYMBOCTH, HUCCIIEIOBAHUE
3aKOHOMEPHOCTEH M TEHACHUMM CTAaHOBUTCA MOTHUBUPYIOLIEH OCHOBOM JJIA
U3Y4YEHHUs] TE€OpUU BeposiTHOCTeW. bonbiioe 3Hauenue st oOyyaromuxcs ¢ 311P
3€Ch MMEIOT IPAaKTUYECKHE 3aJaHMs, B YACTHOCTU OIIBITHI C KIACCUYECKUMHU
BEPOATHOCTHBIMU MOJEISAMM.

[loHsiTHE BEpPOSTHOCTH BBOAUTCS KaK Mepa MpPaBIONOa00Ms CIydyalHOTO
coObITus. Ilpu n3yuenuu kypca odyuaromuecs ¢ 3IIP 3HakoMaTCs ¢ nmpocTedmmnmu
METOJaMH  BBIYMCJIICHHS BEPOATHOCTEW B CIIy4YaWHBIX JKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMM DJIEMEHTAPHBIMU MCXOJAaMHU, BEPOSITHOCTHBIMU 3aKOHAMU,
NO3BOJIAIONIMMHU CTaBUTh M pemniath OoJiee CJIOXKHbIE 3adauud. B Kypc Bxondr
HayaJbHbIC INPEACTABICHUS O CIy4YalHbIX BEJIMYMHAX U HUX YHUCIOBBIX
XapaKTepPUCTUKAX.

Taxke B paMKax 3TOro Kypca OCyLIECTBIISETCS 3HAKOMCTBO 00YYarOIIUXCS C
3[IP ¢ MHOXECTBaMM M OCHOBHBIMHU OIEpallMsIMA  HAJ MHOXXECTBAMH,
paccMaTpuBarOTC IIPUMEPBI INPUMEHEHUS JUI  pPELICHHs 3a1ad, a TakKe
UCIIOJIb30BaHMS B APYTMX MAaTEMATUYECKUX KypcaxX U yu4eOHBIX IpeIMETax.

MecTo yueOHOro Kypca B y4eOHOM IJIaHE

B 7-9 knaccax uzyuaetcsi Kypc «BepOSATHOCTh M CTaTUCTHUKA», B KOTOPBIi
BXomAT pasnpenbl: «lIpencraBieHue MaHHBIX M ONUCATENIbHAS CTATHUCTUKAY;
«BeposTHOCTBY; «DeMEeHTh KOMOMHATOPUKIY; «BBenenue B Teoputo rpadosy.

Ha u3ydenne nanHoro xkypca oTBoAUT | y4eOHBIN yac B HEIENIO B TEUCHUE
KaXxJ10ro rojga o0ydeHusi, Bcero 102 yueOHBIX daca.

COJEPXAHUE YUEBHOI'O KYPCA (I10 TOAAM ObYYEHI)

7 KIIACC

[IpencraBienne naHHBIX B BUE TAOJHII, TUarpamMm, rpaukoB. 3anolHEeHNE
Ta0NMUL, YTEHUWE M IMOCTPOEHUE AuarpamMm (CTOJOUKOBBIX (CTOJIOYATHIX) U
KpYTOBbIX). UTeHne rpauKkoB peabHBIX MPOIeCCOB. M3BneueHne napopManum us3
JUarpaMM U TaOJIHII, UCTIONH30BAHUE U MHTEPIIPETAIUS JaHHBIX.

OmnucaTtenpHasi CTaTUCTHKA: CpeaHee apu(METHUEecKoe, MeauaHa, pa3max,
HaunOoOJIbIlIeE W HAWMEHbBIIIEC 3HAYCHWsS HaOopa YHCIOBBIX JaHHBIX. [IpuMeps
CIIy4ailHOM M3MEHYUBOCTH.

Cnyyatinviii 3xcnepumenm (onvim) u cayuaunoe coovimue. Beposmnocmo u
yacmoma. Ponv manoseposmuvix u npakmuuecku 00CMOBEPHBIX COOLIMUL 8
npupooe u 6 obwecmee. Monema u u2panrbHas KOCMv 6 meopuu eeposmuocmert”.

4 3,[[6CL " [ajic€ KypCuBOM 0003HAaYEHBI TEMbI, U3YyUCHNEC KOTOPBIX MPOBOJAUTCS B O3HAKOMUTCIIbHOM ILIaHE.
Heﬂaror CaMOCTOATCIIbHO OIIPEACIIACT 00BeM HU3ydacMoro mMarepuala.



I'pagh, eepwuna, pebpo. Cmenenv sepuiunvl. Hucno pébep u cymmapuas
cmenenv eepuiut. Ilpedcmasnenue o cesasnocmu epaga. Llenu u yuxnol. Ilymu @
epaghax. Ob6x00 epagha (3tinepos nyms). lIpedcmasnenue 06 opueHMupoBAHHOM
epaghe. Pewenue 3a0au ¢ nomowvio epaghos.

8 KJIACC

[IpencraBiieHne JaHHBIX B BHJIE TAOJIHII, TUATPaMM, TPapUKOB.

MHOXXECTBO, JJIEMEHT MHOJXKECTBa, IOAMHOXKeCcTBO. Omnepanuu Hax
MHO>KECTBaMU: 00beIMHEHHE, TIepecedyeHne, nonoaHeHne. CBOCTBaA oneparuii Haj
MHOXKECTBAMH:  TNEPEMECTUTENBHOE,  COYeTaTelIbHOe,  paclpeAeiIuTeNIbHOE,
BKIIFOUCHHUs. Mcrmonb3oBaHue TpadUUecKoro TMPEACTABICHUS MHOXECTB IS
OIMMCAaHMSI PEaJbHBIX MPOIIECCOB U SBJICHUM, TIPU PEIICHUU 3a]1a4.

Hsmepenue pacceusanus daunwix. [ucnepcusi u cmanoapmuoe OmKIOHeHuUe
YuUCN08bIX HAOOPOS. [{luazpamma pacceusanusl.

DOneMeHTapHble COOBITHS ciydaiiHoro ombita. CiydallHble COOBITHS.
BepositHoct  coObITHiA. OmBITBI ¢ PaBHOBO3MOXXHBIMH  DJICMCHTAPHBIMHU
coObrTusMu. CoayuyaiiHbiii BBIOOp. CBSI3b MEXKIY MajJOBEPOSTHBIMU M MPAKTHYECKH
JOCTOBEPHBIMH COOBITHSIMHU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. Csoticmea Oepegveg: eOUHCMBEHHOCMb NYMU, CYUeCB8O8aAHUEe
gucsAYell BepUIUHbL, C8A3b MeHCOY YUCIOM 6epulur u duciom pébep. Illpasuno
YMHOodHceHus. Pewenue 3a0au c nomowwio epagos.

IIpomueononosicnuvie cobvimus. [uaecpamma Otinepa. ObOveduneHue u
nepeceuenue coovimui. Hecoemecmnvie cobvimus. Dopmyna  crodCeHUs:
geposimuocmeu. Ycnoenasa eeposmuocms. Ilpasuno ymmoowcenus. Hesagucumobie
coovimus. Ilpeocmaenenue s3xkcnepumenma 6 eude oepesa. Pewenue 3adau Ha
HaxodicOeHue 6eposmHOCmell C NOMOWbI0 0epesd CIYYAUHO20 JKCnepuMeHma,
ouazpamm Jiinepa.

9 KITIACC

[IpencraBnenne maHHBIX B BHAE TaOMUIl, JuarpaMM, TrpaduKoB,
WHTEpIpeTanus JaHHBIX. YTEHUE U MOCTPOCHUE TAOMIHII, JUarpaMm, rpa@uKoB 10
peallbHBbIM JAaHHBIM.

[lepecranoBku u ¢gakropuan. CodeTaHusi ¥ YUCIO COUETAHUU. Tpey2onbHuK
llackans. Pemenune 3a7a4 ¢ UCIOJIB30BAHHEM KOMOWHATOPUKH.

T'eomempuueckas eepoamuocmo. Cryuatinvlil 66100p MOYKU U3 Pueypvl HA
NJIOCKOCMU, U3 OMPe3Ka U U3 0y2U OKPYHCHOCHIU.

Ucnbitanue. Ycnex u Heynaya. Cepusi UCIIBITaHUM 10 niepBoro ycnexa. Cepust
ucnbeiTannii bepaymm. BepostHOCTH cOOBITHIA B cepyy UCTIBITaHUN bepHym.

CnyyaiiHas BeJIMYMHA W paclpesiesieHue BeposiTHOCTEH. MarteMaTtuueckoe
oxXugaHue u gaucnepcus. lIpuMepbpl  MareMaTH4YeCKOro  OXUIAAHHUS — Kak
TEOPETUYECKOr0 CPEAHEr0 3HAYCHUS BEJIMYMHBI. MaTeMaTH4YeCKOe OXKHUAAHUE U
OUCTIEPCUST CIYyYallHOM BEJIMYMHBI «YHUCIO YCIEXOB B CEPUM HCIBITAHUU
bepnymm».

[TonsiTue o 3axkoHe OONBIIUX UKcel. M3MepeHne BEpOsITHOCTEN C MOMOIIBIO
yacToT. Posib 1 3HaUeHUE 3aKOHA OOJIBIINX YKCEIT B MPUPOJIE U OOLIECTBE.



IIpumepHbIe KOHTPOJIBbHO-U3MEPUTEIbHbIE MATEPUAJIbI

[IpoBeneHrne OLIEHKU OOCTHXKEHHUH IUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHUS
y4eOHOro mpeamera MpoBOAUTCSA B (oOpMe TEKYIIEero U pyOeKHOro KOHTPOJS B
BU/JIE: KOHTPOJIbHBIE PabOThI, CAMOCTOSITENIbHbIE PA0OTHI, 3aYEThl, MATEMATHUYECKHE
JUKTAHTBl, TpPAKTUYECKUE paldOThl, MHUCbMEHHBIM OTBET IO WHIWBHUAYAIbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHUE.

Jist o6yuaromuxcs ¢ 3[1P Bo3MoxkHO u3MeHeHne GopMyIMpOBKY 3aaHuil Ha
«TIOUIaroBYIO»,  aJanTalyio  MpeajgaraeMoro  oOydamllemMycsi — TeCTOBOrO
(KOHTPOJILHO-OIIEHOYHOT'0) MaTepHalia: HUCMOJIb30BaHUE YCTHBIX M MUChMEHHBIX
UHCTPYKLMM, YNPOIIEHUE JJIMHHBIX CJIOXKHBIX (OPMYIUPOBOK HWHCTPYKIUH,
pelIeHre C ONopod Ha alNropuT™, oOpasel, HCIONb30BAaHUE CIPABOYHOM
uH(pOpMaIIIH.

IIJTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA YUEBHOI'O ITPEJMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHHMA

JIMUHOCTHBIE PE3YJIBTATBI:

MOTHBAIIMS K 00yUYCHUIO MaTEeMaTHKE U IIeJICHANPABICHHOMN TT03HABATEIILHOM
eI TEIbHOCTH;

MOBBIIIICHUE YPOBHS CBOEW KOMIIETEHTHOCTH YEpe3 MPaKTUUECKYIO
NeATeIbHOCTh, TPEOYIONIYI0 MaTEeMaTHYeCKUX 3HAHHWK, B TOM YHUCJIE YMEHHUE
YUUTHCS Y IPYTUX JIFOJIEH;

CITIOCOOHOCTh  OCO3HaBaTh CTPECCOBYHKO  CHUTYaIMi0o, OBITh T'OTOBBIM
JIEMCTBOBATh B OTCYTCTBUE TaPAaHTUH YCIIEXA,

criocobHocTh oOydaromuxcsi ¢ 3[IP k oco3HaHWio cBOMX ACHUIIMTOB H
MPOSIBJICHUE CTPEMIICHHUSA K UX MPEOJI0JICHHUIO;

CITOCOOHOCTH K CAMOPa3BUTHIO, YMEHHUE CTaBUThH JIOCTHKUMBIE 11EJTH

yMEHHE pa3indaTh ydeOHBIE CHUTYalluM, B KOTOPBIX MOXHO JEHCTBOBAaTh
CaMOCTOSITEIbHO, M CHUTYyalluW, TJ€ CJEIyeT BOCIOJb30BAThCS CIPABOUYHOM
nH(popManueit WM APyruMu BCIIOMOTaTeIbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TIEPEHOCUTH TIOJYYEHHBIE B XOJ¢ OOydeHus 3HaHUSA B
aKTyaJIbHYI0 CHUTyanuio (TpU peIIeHUW IKUTCHCKUX 3amad, TpeOyrommx
MaTeMaTU4eCKUX 3HAHUN);

CIIOCOOHOCTh OPUEHTHPOBATHCS B TPEOOBAHMSIX W TpaBUIaX MPOBEACHUS
MPOMEXYTOUYHOW U UTOTOBOM aTTECTAIUH;

OBJIaICHUE OCHOBAaMHU (PUHAHCOBOW IPaMOTHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

Osnaoenue YHUBEPCAIbHBIMU yueoHbiMuU no3HasameibHbIMU
oelicmeuamu:

yCTAHABIWBATh MNPUYMHHO-CICACTBCHHBIE CBSA3M B XOJE YCBOCHHS
MaTeMaTHYECKOr0 MaTepuaa;



BBISIBJIATh N€PUIUT JAaHHBIX, HEOOXOIUMBIX JUIsl PELEHUs MOCTABICHHOU
3a/1auu;

C TOMOIIBIO YUUTENsI BRIOUpATh CIIOCO0 penieHus MaTeMaTUYeCcKo 3a1auu
(cpaBHMBaTh BO3MOXHBIE BAPUAHTHI PEILIECHNUS);

OpPUMEHATh W MpeoOpa3oBbIBaTh 3HAKM M CHMBOJIBI B XOJI€ pEUICHUS
MaTeMaTUYeCKUX 3a/1ay;

yCTaHABJIMBATh UCKOMOE U JIaHHOE NIPU PEIIEHUH MaTEMaTUYECKOH 3a1auH;

NOHMMATh M MHTEPIPETUPOBATH MH(POPMALIUIO PA3IUYHBIX BUIOB U (opm
MIPE/ICTaBICHNUS;

WUTIOCTPUPOBATh pelllaeMble 3aJ1a4u rpad)nIecKUMU CXeMaMu;

3¢ (PEeKTUBHO 3aITOMUHATH U CUCTEMATU3UPOBATh NH(POPMALIHIO.

NOHMMAaTh M HCIMOJb30BaTh MAaTEMAaTUYECKHUE CpEACTBA HArJIsAIHOCTH
(rpaduku, pauarpamMmbl, TaOMUIBL, CXEeMbl MW Ap.) A4  WLUIOCTpaluH,
UHTEpIpeTaluu, apryMeHTal1H.

Osnadenue  yHUBEPCANbHBIMU  YUEOHBIMU KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JEATEIbHOCTH C
YUUTEJIEM U CBEPCTHUKAMU B MPOIIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh M HAXOAUTH OOIIMEe crnocoObl paboThl; padoTaTh B
rpynmne: HaxoIuTh 00Illee peuieHue MW pas3pemarsh KOH(MIUKTHI Ha OCHOBE
COTJIaCOBAHMS MO3UIMKA U y4€Ta UHTEPECOB; CIYIIATh NapTHEPA; HOPMYIUPOBATH,
apryMEHTHPOBATh U OTCTABATh CBOE MHEHHUE;

IPOrHO3UPOBATh BO3HUKHOBEHHE KOH(JIMKTOB MPH HAIMYUU PA3HBIX TOYEK
3peHus U paspeniaTh KOHGIMKTHI Ha OCHOBE yu€Ta MHTEPECOB M MO3MIIMN BCEX
YYaCTHUKOB;

apryMEHTHPOBATh CBOI MO3ULHI0 U KOOPAUHUPOBATH €€ C MO3ULUSIMU
napTHEPOB B COTPYIHUYECTBE IMPHU BHIPAOOTKE OOIIETO PEIICHHS B COBMECTHOM
NEeATEIbHOCTH;

BBITIOJHSATH CBOIO YacTh pabOTHI, JOCTUraTh KaUYE€CTBEHHOTO pe3yjbTaTa U
KOOPJIMHUPOBATH CBOU JAEHUCTBUS C APYTUMHU YIE€HAMUA KOMaH/IbI;

OLIEHMBATh KaY€CTBO CBOETO BKJIa/a B OOLIUI MPOIYKT.

Osnadenue ynugepcanbHbIMu YUeOHbIMU PEYTAMUCHBIMU OCliCHEUAMU:

CTaBUTh LIEJH, BBIOUPATh U CO3[aBaTh AJTOPUTMBI JUUIsl PEIICHUs y4EOHBIX
MaTeMaTUIECKUX MPoOIieM;

IUIAHUPOBATh M OCYIIECTBIATH AECSATEIBHOCTh, HAIPABICHHYIO HA PELICHUE
3aJ1a4y UCCJIEI0BATENBCKOr0 XapakTepa.

GopmynupoBaTh M yAEpXKHBaTh Y4eOHYIO 3aJady, COCTaBISATh IUIAH H
MOCJIEJOBATEIbHOCTh JCHCTBUM;

OCYILIECTBIISITH KOHTPOJIb 110 00pa3ily 1 BHOCUTh HEOOXOUMbIE KOPPEKTHBBIL;

KOHTPOJUPOBATh TMPOIECC U pe3ydbTaT y4eOHOW MaTeMaTH4ecKOn
NeSATENbHOCTH;

aJIeKBaTHO OLICHUBATh MPaBUWJIBHOCTh WJIM OLIMOOYHOCTHh BBINOJTHEHUS
yueOHOM 3a7auu, €€ 0ObEKTUBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOXHOCTU €€
peLIeHHS;



CJIMYaTh CIOCO0 AEMCTBUA U €ro pe3yibTaT C 3aJaHHBIM ATAJIOHOM C LIEJIBIO
0oOHapy’KeHHUs OTKJIOHEHUH U OTJIIMYUNA OT 3TaJIOHA.

MPEeABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEIICHUH Y4eOHOU
3a/1a4y;

NOHUMATh IPUYMHBI, IO KOTOPHIM HE OBLT JOCTUTHYT TPEeOyeMblid pe3yabTaT
JEeSATENbHOCTH, ONPEIENSITh NO3UTUBHBIE U3MEHEHUS U HaIlpaBJieHUs, TpeOyomue
nanbHeuen paboThl;

PErylIMpoBaTh CIOCOO BBIPAXKEHUS SIMOLIUH.

HNPEAMETHBIE PE3YJIBTATHBI

PesynpraThl ocBoeHMs yueOHoro mnpeamera «MarTematuka (BKIIIOYas
anredpy, reoMEeTpHIO, BEPOSATHOCTh U CTATHCTHUKY)», PaCIpeAesIeHHbIE 0 roJlaM
oOy4denus, GOpMyIUPYIOTCS IO MPUHILIUITY 1I00aBIEHHS HOBBIX PE3YJIbTAaTOB OT rofia
K TOJly, YK€ Ha3BaHHBIE B IPEIBIAYIINX IOAaX MMO3UIMH, KaK TPABUIIO, TOCJTOBHO HE
MOBTOPSIIOTCS,, HO YUYUTHIBAIOTCA (PEe3yibTaThl OYEPETHOTO rojia MO YMOIYAHUIO
BKJIFOYAIOT PE3YyJbTaThl NPEABITYIIUX JIET).

ITJNIAHWUPYEMBIE [TIPEAMETHBIE PE3YJIBTATBI OCBOEHUA

PABOYEM ITPOI'PAMMBI KYPCA «MATEMATUKA»

(ITO TOOAM OBYYEHUA)

OcBoenue yuebHOro kypca «Marematruka B 5—6 Kilaccax OCHOBHOM IIKOJIbI
JOJIKHO 00€eCreynuBaTh JOCTHKEHHUE CICAYIOIUX MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YJIbTATOB:

5 KUIIACC

Yucna u éviuucienus

OpueHTHpOBaTbCA B TOHATUAX M OMNEpUpPOBaTH Ha 0a30BOM ypOBHE
TEPMUHAMH, CBS3aHHBIMU C HATYpPaJIbHBIMA YHUCIAMH, OOBIKHOBEHHBIMH H
JECATUIHBIMU JPOOSMHU.

CpaBHUBAaTh M YHOPSAIOYMBATH HATypalbHBIE YHCIA, CpPaBHUBATH B
MPOCTEHMIINX CITy4asiX OOBIKHOBEHHbIE APOOH, AECATUIHBIE APOOH.

CoOTHOCUTP TOYKY Ha  KOOpPAMHATHOM  (YMCIIOBOM) TpsIMOM  C
COOTBETCTBYIOIIUM €M YHCIOM W HM300pa)kaTh HATypaJdbHBIE YMCIAa TOYKAMU Ha
KOOPAMHATHOH (YUCIIOBOM) MPSMOM.

Boinonusate apudmMeTHueckue ACHCTBUS € HAaTypalbHbIMU UHCIAMH, C
OOBIKHOBEHHBIMU APOOSMHU B MIPOCTEUIITUX CITydasIX.

BbINonHATh NPOBEPKY, MPUKUAKY PE3yJIbTaTa BHIYUCICHUN.

OKpyrJsITh HATypaJIbHbIC YUCIIA.

Pewienue mexcmoewix 3a0au

Pemate TexcTOBBIE 3amaun apuMETHUECKHM CIIOCOOOM W C TIOMOIIBIO
OpraHMW30BaHHOIO KOHEYHOIro Imepedopa BceX BO3MOXKHBIX BapuUaHTOB (TIpHU
HEOOXOJMMOCTHU C HAMPABJISIIOLIEH TOMOIIBIO).

Pemate 3amaum, cojaepikaiiie 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYUHBI:
CKOPOCTb, BPEMSl, PACCTOSIHHE; 1I€Ha, KOJIMYECTBO, CTOMMOCTb (MPpU HEOOXOAUMOCTH
C UCIOJIb30BAHUEM CIIPABOYHOM MH(MOpMaLINM).



Hcnonw3oBaTh KpaTKUe 3amucCH, CXEMbl, TaONWIlbl, OO0O3HAUYCHUS TIPHU
pElIeHUH 3a4ad.

[lonb30BaTbcsi OCHOBHBIMM  €AMHUIAMU  HM3MEPEHUS: IIEHBI, MAacChl;
paccTostHUS, BDEMEHHU, CKOPOCTH; BRIPAXKATh OJTHU €TUHUIIBI BETUUMHBI YE€pE3 IPYTHE
(mpu HEOOXOAMMOCTH C OTIOPOH Ha CIPABOYHYIO MH(POPMAIIHIO).

N3Bnekars uH(OpManuio, NpeaCTaBICHHYIO B Tabiiudile, Ha CTOJIOYATOMN
quarpamMMme, UHTEPIPETUPOBATh MPE/ICTaBICHHBIC JaHHBIC, UCIIOJIB30BAThH JaHHBIC
MIpU pPEIICHUY 3a/1ay.

Haznaonan zeomempus

[Tonb30BaThCs reOMETPUIYECKUMU TTOHATUSIMU: TOUYKA, IPAMasi, OTPE30K, Ty,
yroJ1, MHOTOYTOJIbHUK, OKPY>KHOCTh, KPYT.

[IpuBoauTh mpUMEpHl OOBEKTOB OKPYKAIOIIETO MHpa, UMEKMmUX (Gpopmy
U3YUYEHHBIX T€OMETPUUECKUX (PUTYP.

Hcnonp30BaTh TEPMHUHOJIOTHIO, IPU HEOOXOJUMOCTH 1O BU3YaJIbHOW OIOpeE,
CBSI3aHHYIO C yIJIaMH: BEpIIMHA, CTOPOHA; ¢ MHOTOYT'OJIbHUKAMU: yroJj, BEPIIUHA,
CTOpPOHA, TMArOHAJIb; C OKPYKHOCTBIO: paanycC, AMaMETP, LEHTP.

N3o0paxath HM3ydeHHBIE TeoMeTpuueckue (Urypsl Ha HEIMHOBAHHOW U
KJIETYaTOM OyMmare ¢ MOMOIIBIO HIUPKYJIS U TUHEHKH (T0CIe COBMECTHOTO aHAIN3a).

HaxoauTh miMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHHEM C TTOMOIIBIO
JUHEWKHU, CTPOUTh OTPE3KH 3aJaHHOW JJIMHBI, CTPOUTh OKPYKHOCTH 3aJIaHHOTO
paauyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH U YTJIOB MPSIMOYTOJIbHUKA, KBAJpaTa JIJIsl UX
MOCTPOCHMSI, BRIYMCIICHUS TUIOIIAJAN U TIEpUMETPA.

Boruucnars mepumeTp W IUIOHIaAb KBajapara, MPSMOYToJIbHHKA, (QUryp,
COCTaBJICHHBIX M3 MPSIMOYTOJBHUKOB, B TOM uucjie GUryp, U300paKEHHBIX Ha
KJIeT4aToi Oymare.

[Tonb30BaThCS OCHOBHBIMU METPUYECKUMH EIUHUIIAMU H3MEPEHUS JITTUHBI,
TUTOIIA/IH; BEIPAXKaTh OJHU €AMHUIIBI BEJIMUUHBI Yepe3 Apyrue (Ipu HeoOX0IMMOCTH
C OMOPOM Ha CIPABOYHYIO HH(OPMAIIHIO).

PacrioznaBath mapasuienenunesn,, KyO, MCHOJIb30BaTh TEPMHUHOJIOTHIO:
BepIIMHA, peOpO rpaHb, U3MEPEHUS; HAXOAUTh U3MEPECHHUS MMapaieJenunesa, Kyoa.

Boluncnate 00bE€M KyOa, mapaienenunena mno 3aJaHHbiM U3MEPEeHUusiM (C
OMOpOIl Ha alNrOPUTM YUYEOHBIX NEUCTBUIA), MOJIB30BATHCS €IUHUIIAMU U3MEPEHUS
o0BEMma.

Pemiath HecnoxkHble 3aJaud HAa M3MEPEHHE TE€OMETPUUYECKUX BEIUYUH B
MPAKTUYECKUX CUTyalusax (Ipu HEOOXOAUMOCTH € BU3yaIbHOI OMOpPOil).

6 KIIACC

Yucna u eviuucnenusn

OpueHTUpOBaTbCSI B TMOHATHSX W OMNEPUPOBATH HAa 0a30BOM YpPOBHE
TEPMUHAMHU, CBSA3aHHBIMU C PA3IUYHBIMU BUJAMU YUCET U CIIOCOOAMHU UX 3aIUCH,
MEePEXOIUTh (€CIU ATO BOZMOKHO) OT OJTHOM (DOPMBI 3aMUCH YKCIIA K JPYTOM.

CpaBHUBATh U yHOPSIAOYMBATH LIEbIE YUCIIA, OOBIKHOBEHHBIE U JECSITUYHbIC
IpoOu, CpaBHUBAThH YUCJIA OJIHOTO U Pa3HbIX 3HAKOB.

Boinonusate apudMernueckue JIEUCTBUSL C HATypajdbHBIMU M UEIBIMU



yuciaaMu, OOBIKHOBEHHBIMU M JCCATUYHBIMU APOOSMH, TOJOKUTEIbHBIMU U
OTPULIATEILHBIMU YHCIIAMU.

BoluncnsaTh 3HaYeHUST YHUCIIOBBIX BBIPAXKEHUM, BBIMOJIHATH MPUKUIKY U
OLICHKY pe3yJibTaTa BBIYUCJICHUN; BBHIMOJHATh MOPEeOOpPa30BaHUS UYHCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOYKY HAa KOOPAWMHATHOW NPSMOK C COOTBETCTBYIOLIMM €W
YUCJIOM M H300pa)kaTh 4YKCJIa TOYKAMH Ha KOOPAMHATHOM MPSAMOM, HAXOJUTh
MOJYJb YHCIIA.

CoOTHOCUTH TOYKH B TIPSIMOYTOJIBHON CUCTEME KOOPJIUHAT C KOOPJAUHATAMHU
3TOU TOYKH.

OKpyryisITh 1Ieble 4Yuciia U JeCATUYHbIe apoOu (1o oOpasily), HaXOIUTh
npUOTMKEHUS YUCeT.

Yucnoevie u OyKeeHHbIE GbIPAIHICEHUS

OpueHTUpOBaTHCSI B TMOHATHSX U OMNEPUPOBAThH Ha 0a30BOM YpOBHE
TEpPMUHAMHM, CBS3aHHBIMH C 3alIUCHIO CTEMIEHM YKCJIa, HAXOJIUTh KBaJApaT M KyO
YuCia, BBIYUCISATh 3HAYCHUS MPOCTEUINNX YUCIOBBIX BBIPAXKECHHM, COJEpIKaIIUX
CTETICHHU.

[Tonp30BaThCs MpHU3HAKAMU JEIUMOCTH (MPU HEOOXOAMMOCTH C OMOPOM Ha
aJTOPUTM TIpaBUJIa), PacKJIabIBaTh HaTYpaIbHbIE YHCIIA HA TIPOCTHIE MHOXHUTEIH.

Tlonv306amucsa macuimabom, COCTABIATH MPOTIOPIIMK U OTHOIICHHSI.

Hcnonb3oBaTk OYKBBI JIJ1s1 0003HAYEHUS YUCEN NP 3aIMMUCH MATEMATHYECKUX
BBIpQKEHUW, HAXOIWUTh 3HAYCHUS OYKBEHHBIX BBIPAKEHUU, OCYILECTBIAS
HEOOXOIMMBIE MOJCTAHOBKU U MpeoOpa3oBaHus (C OMOPO HA aNTOPUTM YUEOHBIX
JEeNUCTBHI).

HaxonuThe HEM3BECTHBI KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmogwix 3a0au

PemaTe MHOTOIIAroBbIE TEKCTOBBIE 3a]a4l apU(PMETHUECKHM CIIOCOOOM C
ONOPOM HA BONPOCHBIN IJIaH.

Pematsp MPOCTEUIIINE 3a7a4u, CBSI3aHHBIC c OTHOIIICHUEM,
IPOMOPUMOHATBHOCTHIO BEJIMYMH, IPOLEHTAMU; PEIIATh TPU OCHOBHBIE 33]1a4 Ha
JIpOOU M TPOIEHTHI.

Pemate 3agaum, conepxkaniue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIUYUHBI:
CKOPOCTb, BpeMs, paccrosiHue, LEHa, KOJIMYECTBO, CTOMMOCTH;
MPOU3BOUTENLHOCTh, BpeMsi, O00BEMa pabOThl, HCMONB3Ys apudMETHUYECKUE
NEUCTBHS, OLEHKY, TMPUKUIKY; IIOJIb30BaThCAd  E€IUHULIAMU  HU3MEPEHUS
COOTBETCTBYIOIINX BEJIMYUH.

CocrtaBisiTh OYKBEHHBIE BBIPKEHHSI IO YCIOBHUIO 33/laud  IOCTe
COBMECTHOI'O aHaJIM3a.

N3Bnekars mHOpMaNnio, MPEACTABICHHYIO B TaOJWIAX, Ha JUHEHHOMH,
CTOJIOYATON WM KPYroBOM JHMarpaMMmax, MHTEPIPETUPOBATH IPEACTaBICHHBIE
JTAHHBIE; UCIIOJIB30BaTh JaHHBIE TP PEILICHUU 3a]1a4.

[IpencraBnars nHGOPMALUIO C TOMOUIBIO TAOJIHI], TMHEUHOW U cTON0YaTON
Juarpamm.

Haznaonan zeomempus

[IpuBoauTh mpuMepbl OOBEKTOB OKPYKAIOIIETO MHpa, UMEKIMUX (GopMmy



U3YYEHHBIX T€OMETPUYECKHUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYp, HpUMEpPHI
PaBHBIX U CUMMETPUYHBIX QUTYP.

N300paxkaTb ¢ MOMOIIBIO IUPKYJsA, JUHEHKHA, TpaHCHOPTHpPa Ha
HEJIMHOBAHHOMW M KJIETYaTON Oymare u3y4eHHbI€ IUIOCKHE T€OMETPUYECKUE (PUTYPBI
U KOH(UTypaluu, CHMMETPUYHbIE (DUTYPBI.

HNmeTrh mpencTaBieHUE O T€OMETPUYECKUX MOHSATHSX: PaBEHCTBO (UTYD,
CUMMETPHUS], OCb CHMMETPHUH, LIEHTP CUMMETPHUHU.

HaxoauTe BeNMYMHBI YIJIOB HM3MEPEHHUEM C MOMOILIBIO TPAHCIOPTHUPA,
CTPOUTH YTJIbl 33JJaHHOU BEJIMYMHBI, MOJIB30BATHCS MPU PELICHUH 3a]a4 IPaJyCHOM
MEpOH YIJIOB; paClO3HABATh HA YEPTEKAX OCTPIN, IPSIMOU, pa3BEPHYTHIM U TYIIOU
YTJIBL.

Bbruucnars JIMHY JIOMaHO#M, MEPUMETP MHOTOYTOJbHUKA, MOJIb30BAThCS
eAMHUIIAMU U3MEPEHUS ITTMHBI, BBIPAXaTh OJJHU €IMHUILIBI U3MEPEHUS ITTUHBI Yepe3
IpyTHe.

HaxoauTe, ucrionb3ys 4epTEKHbIE MHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS
TOYKAMH, OT TOUKH JI0 IPSIMOM, JUTMHY ITyTH Ha KBAJPAaTHON CETKE.

Boruucnars  miomanas  Quryp, COCTaBI€HHBIX U3  NPSIMOYTOJbHUKOB,
UCIIOJIb30BaTh pa30MeHNe Ha MPSMOYTOJILHUKH, HA paBHbIE (DUTYpBHI, IOCTPaUBAHHE
710 IPSIMOYTOJIbHUKA; TIOJIb30BATHCSI OCHOBHBIMU €IMHULIAMU U3MEPEHHUS TUIOIIA/IN;
BBIPAXKaTh OJHU €AMHUIIBI U3MEPEHUS IJIOAIU Yepe3 Apyrue (mIpyu HEOOXOIUMOCTH
C OIIOPO Ha CIIPAaBOYHYIO HH(OPMALIUIO).

Pacno3HaBaTh Ha MOAENAX U HU300paKEHUSAX MUPAMMIY, KOHYC, LMIUHIP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAaHUE, Pa3BEPTKA.

N300paxath Ha KJIeT4yaTol Oymare NpsMOYTOJbHBINA apajuleIeIuIe.

Bbrancnsate 00bEM IpsAMOYroJbHOTO Mapaenenumneaa, Kyoa, noab30BaTbCs
OCHOBHBIMHU €IMHULIAMU U3MEpEeHUs 00bEMA; BBIPAXKaTh OJTHU €IUHUIIBI U3MEPEHMUS
00béMa depe3 Apyrue (C Ormopoi Ha CIIPaBOYHYIO WH(POpPMAITHIO).

PemaTte HeECIOXXHBIE 3aJaud HA HAXO0XJICHHE I'€OMETPUYECKUX BEIMYHMH B
NPaKTUYECKUX CUTyalUsIX (IpU HEOOXOAMMOCTH C BU3YaJIbHOM OIOPOii).

[NIAHUPYEMBIE IMTPEJIMETHBIE PE3VJIbTATBI OCBOEHU A

PABOYEM ITPOI'PAMMBI KYPCA «AJITEBPAY

(ITO TOAAM OBYYEHUN)

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus JOJDKHO OO0ECHeYrBaTh JOCTHIKEHUE CIENYIONUX TMPEIMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KJIACC

Yucna u eviuucienus

BeinmosiHATh, codeTass YCTHbIE MU THChbMEHHBIE MPUEMBI, apudmeTudecKue
TEUCTBHUS C PAllMOHAIBHBIMU YHCIIAMHU.

Haxonuth 3Haue€HHWS YHCIOBBIX BBIPAKEHUM; MPUMEHATH Pa3HOOOpa3HBIC
CIOCOOBI M TPUEMBI BBIYMCIICHUS] 3HAYEHUM NPOOHBIX BBIPAKCHHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U JICCATUYHBIC IPOOH.

[lepexonutb OoT ofHON (OPMBI 3amMKMcU YHUCEN K JApyrod (IpeoOpa3oBbIBATH



JNECATUYHYIO apoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YACTHOCTU B OECKOHEUHYIO NECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSAI0YHUBATH pAllMOHATIbHBIE YUCIIA.

OKpyrJsITh yncna.

BbINOJIHAT NPUKUJIKY U OLIEHKY Pe3yJIbTaTa BEIYMCIECHUHN, OLIEHKY 3HAUECHUN
YHCJIOBBIX BBIPAXKEHUI.

BbInoNHATE AEMCTBUS CO CTENEHSAMH C HATYpaJbHBIMU IOKa3aTelsiMHu (C
OTOpOi Ha CIIPAaBOYHYIO MH(POPMAITHIO).

[IpuMeHsAT,  TpU3HAKK  JCIUMOCTH, DPA3l0XKEHUE Ha  MHOXHUTEIU
HaTypalbHBIX YHUCE].

Pemiate mpocteiiiiive NpakTHUKO-OPUEHTHPOBAHHBIE 33/1a4, CBA3aHHbBIE C
OTHOILIEHUEM  BEJIMYUH,  MPOMOPLHMOHAIBHOCTBIO  BEJIMYMH,  MPOICHTAMU;
UHTEPIPETUPOBATEH PE3YNIbTAThI PEIICHHUS 3a/1a4 ¢ YYETOM OrpaHUYCHUH, CBA3aHHBIX
CO CBOMCTBAMH PacCMaTPUBAEMbIX OOBEKTOB.

Anzebpauueckue svlparxcenus

OpueHTHpOBaTbCA B TMOHATUAX M ONEpUpPOBaTH Ha 0a30BOM ypOBHE
anreOpanyecKo TEPMUHOJIOTHEN U CUMBOJIMKOM.

HaxonuTh 3HaueHusi OYKBEHHBIX BBIPOKCHUN NPU 3aJaHHBIX 3HAYCHUSIX
EPEMEHHBIX.

BoimonHaTe  mpeoOpa3oBaHUST  LEJIOTO  BBIPAXKEHUS B MHOTOWIEH
PUBEICHUEM MOJOOHBIX CIIAraeMbIX, PACKPBHITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOWIEH, MPUMEHATH (DOpMYINBI KBajpaTa CyMMbl W KBajJpaTa pa3HOCTH (C
OTIOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Ocy1iecTBasATh Pa3iioKEHUE MHOTOWIEHOB HAa MHOXHTEIM € IMOMOUIBIO
BBIHECEHHS 33 CKOOKU OOIIEr0 MHOXKHUTENS, TPYIIUPOBKH CIIaraéMbIX, PUMEHEHUS
(bopMyI1 COKpAIIEHHOTO YMHOKEHUS (C OTIOPOM HA CIIPABOYHYIO HH(OPMAITHUIO).

[TpumensaTh mpeoOpa3oBaHUsl MHOTOUICHOB JJIsl PEIICHUS Pa3IMYHBIX 3a/1a4
U3 MaTEMATUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOU MPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATypajJbHBIMHU NOKA3aTEIAMU IS
npeoOpa3oBaHus BEIPAXKEHH (C OTIOPOI Ha CIPaBOYHYIO MH(GOPMAIIHIO).

Ypaenenua u nepasencmea

Pemate nvHElHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, NPUMEHSS IpaBuUia
IIEPEX0/1a OT UCXOJHOTO YpaBHEHUsS K paBHOCWIBHOMY eMy. [IpoBepsTs, sABiseTcs
JI YUCJIO KOPHEM YpPaBHEHUSI.

Nmets mpencraBieHne o rpadUyecKUX METOJAaX MpPHU PEIICHUH JTWHEHHBIX
YPaBHEHUU U UX CUCTEM.

[TonOupaTh TpuUMephl Tap YHCEN, SBISIONIMXCA PEHICHUEM JIMHEHWHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM MJIOCKOCTH Tpad MK TMHEHHOTO YPABHEHHS C IBYMSI
MIEPEMEHHBIMU; TIOJIB3YSICh rpa)UKOM, TPUBOAUTH IPUMEPHI PEILICHUSI YPABHEHHUSI.

Pemiath cuctembl IByX JTUHEWHBIX YPABHEHUMN C IByMsI IEPEMEHHBIMU, B TOM
yucie rpadguuecky (¢ Oonopoi Ha aaropuT™M YUeOHBIX JEUCTBUI).

CocraBiaTh (MOCIE COBMECTHOIO aHAIN3A) U PEIIATh JUHEHHOE YpaBHEHUE
WU CHUCTEMY JIMHEHHBIX ypaBHEHUU MO YCIOBUIO 3aJayd, UHTEPIPETUPOBATH B



COOTBETCTBHH C KOHTEKCTOM 3a/1a4i MOJIY4€HHBIA PE3YNbTAT.

Koopounamowt u cpagpuxu. @yukyuu

N300pakaTh HA KOOPAMHATHOM MPSIMOM TOUKH, COOTBETCTBYIOILLUE 3aJaHHBIM
KOOpJMHATaM, Jy4YH, OTPE3KH, HHTEPBAJIbI; 3aMMCHIBATH YNCIOBBIE MPOMEXYTKH Ha
anreOpanyecKoM sI3bIKE.

OtmeyaTh B KOOPJAMHATHOMN IUIOCKOCTU TOYKHU IO 33JaHHBIM KOOpJUHATaM;
cTpouTh rpaduku TMHEHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIMM y = kx + b.

OnuceiBaTh € TOMOILIBIO (PYHKIUHA U3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU (TI0 AJITOPUTMY YUeOHBIX JCHCTBHUIA): CKOPOCTh, BPEMSI, PACCTOSIHUE;
[IeHa, KOJIMYECTBO, CTOUMOCTh; TPOU3BOUTEILHOCTh, BpEMsl, 00BEM pabOTHI.

HaxoauTe 3HaueHune QyHKIMM 10 3HAYEHUIO €€ apryMeHTa.

[lonumaTte rpaduyeckuid cocod MpeacTaBiIeHUs U aHalu3a WH(OpManuy;
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIHUIO U3 TPaPUKOB peanibHbIX MPOLIECCOB
Y 3aBUCUMOCTEH.

8 KIIACC

Yucna u eviuucienusn

Hcnonb3oBaTh HadaIbHBIE MPEACTABICHUS O MHOXECTBE JECUCTBUTEIBHBIX
quces JJis1 CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUIN; N300paxaTh JEHCTBUTEIBHBIC
Yyycia TOYKaMU Ha KOOPJAMHATHOU MPSIMOM.

[IpumensaTe TOHSATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE€ KOPHHU, HCIOJB3Yysd MPU HEOOXOIUMOCTH KaJbKYJISTOP; BBITIOJHATH
npocTeiie npeoOpa3oBaHMs BBIPAXKEHHH, COAEpKAIIMX KBaJpaTHbIE KOPHH,
UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3aUCH OOJIBIIMX U MAJIBIX YHCENI C TMOMOIIBIO JAECITHUHBIX
npoOeii u creneHeit yucia 10.

Anzebdpauueckue svlparxceHus

[IpuMeHATP MOHSATHUE CTENEHW C LEJbIM [OKA3aTeJIEM, BBIIOJIHSIThH
npeoOpa3oBaHusl BBIPAKEHUH, COJIEpPIKAIMX CTENEHU C IENbIM MoKa3areiaem (c
UCIIOJIb30BAaHUEM CIIPABOYHON MHPOPMAIIHH).

BbINONHATh HECNOKHBIE TOXIECTBEHHbIE MPEOOpPa30BaHUsl PALMOHAIBHBIX
BBIpa)KEHU HA OCHOBE MPaBWJI ACHCTBUI HAJl MHOTOWICHAMU U alre0pandyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKUTEIH.

[TpumensaTs TpeoOpa3zoBaHus BEIPAKEHUN IS PEIICHUS Pa3IMYHBIX 337124 U3
MAaTEMAaTHKH, CMEXHBIX [TPEIMETOB, U3 PEATTbHOMN MPAKTUKHU.

Ypaenenusn u nepasencmea

Peuiats nuHelHbIE, KBaIpaTHBIE YPABHEHUS (C HCTIOJIb30BAHUEM CIIPABOYHOI
uHhOpMAITNN) U PAMOHAIILHBIC YPaBHEHUS, CBOMASIINECS K HUM, CUCTEMBI JIBYX
YPaBHEHUU C IByMsI IEPEMEHHBIMU.

[IpoBoaUTE MpOCTENIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPaBHCHUM, B
TOM YHCJI€ C IPUMEHEHUEM I'pauUecKUX MpeAcTaBieHUu (ycTaHABIMWBATh, UMEET
71 ypaBHEHUE WM CUCTEMA YPaBHEHUN PELIEHUs, €CIIM UMEET, TO CKOJIBKO, U TIp.) C
OMOpOI Ha aJITOPUTM YUEOHBIX JEHCTBUI.

[lepexonuth OT clioBecHOU (HOPMYIHMPOBKH 3alaud K €€ airedpandyeckou



MOJIENId C TIOMOILIBIO COCTaBJEHUS YPABHEHUS WJIM CHUCTEMbl YpaBHEHH,
MHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYyYEHHBIH pe3ynbTar.
[IpuMeHsATh CBOMCTBAa YHUCIIOBBIX HEPABEHCTB [JIi CPAaBHEHUS, OLICHKHU;
pelaTh JIMHEWHbIE HEPAaBEHCTBA C OJHOW NEPEMEHHOM M HMX CHUCTEMBI; 1aBaTh
rpauyuecKy0 WILIIOCTPALlMI0O MHOXKECTBA pEUICHUH HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.
Dynkyuu
OnepupoBath Ha 0a30BOM YpOBHE (DYHKIIMOHAJIbHBIE TMOHATUS W S3bIK
(TepMHUHBI, CUMBOJIMYECKHE O0O3HAYEHUSA); OMPENENATh 3HaUeHHE (YHKIMU IO
3HAYEHHUIO apIyMEHTa; ONPeIesATh CBOMCTBA (PYHKIMH MO €€ rpaduky.
Ctpouth rpadMKy SIEMEHTApHBIX QYHKIUH BUAA , y = X5, y = X, ¥y =+/x ,

k o . .
y = =, OIHWCHIBaTb CBOMCTBa uuciaoBOoM GyHkuMu 10 €€ rpaduky (mpu
X

H€O6XOIII/IMOCTI/I C HaHpaBHHIOH_[eﬁ HOMOH_IBI-O).

9 KIIACC

Yucna u eviuucnenus

CpaBHUBATH U YNOPSIAOUYNBATH PAIIMOHAIIEHBIE U UPPALlMOHAJIBHBIE YHUCIIA.

Beimonusate apudmeTudeckue JEHUCTBHS C  pallMOHAIBHBIMH YHCIIAMH,
coyeTas YCTHbIE M TIMCbMEHHBbIE MPUEMBI, BBINOJHITh BBIYUCICHUS C
UPPALMOHAIBHBIMY YHUCIIAMH.

HaxonuTe 3HayeHus CTENEeHEW ¢ MeNbIMH IOKa3aTelssMHU U KOPHEH;
BBIYHCIISITh 3HAUEHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh [1€MCTBUTEIBHBIE YHWCIA, BBINOJIHATh TNPUKUAKY pe3yibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

Ypasenenusn u nepasencmea

Pemiate nrHeHbIE M KBaAPATHBIE YPABHEHUS, YPABHEHMUSI, CBOASIINECS K HUM,
npocTeiiime ApoOHO-palMOHAbHBIE YPaBHEHHUS.

Pemate mnpocreimye cucteMbl JBYX JIMHEHMHBIX YPaBHCHUHW C JBYMS
NEPEMEHHBIMU W CHUCTEMbBl JABYX YpPaBHEHHI, B KOTOPBIX OJIHO YpaBHEHUE HE
SABJISIETCS TMHEUHBIM (IO BU3YaJIbHOU O1ope).

Pemate mnpocreiiline TEKCTOBbIE 3a/laud alreOpanvyeckuM crocoOoM ¢
IIOMOIIBI0 COCTAaBJICHUS YPAaBHEHHS WM CHCTEMBI JBYX YPaBHEHHM C ABYyMs
IIEPEMEHHBIMHU.

[IpoBoaUTE MpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUI, B
TOM YHUCJIE C IPUMEHEHNEM rpadUyeCKuX MpeCcTaBiIeHU (yCTaHABINBATh, UMEET
71 ypaBHEHUE UM CUCTEMa YPaBHEHUM PEILICHHUs], €CIIM UMEET, TO CKOJIBKO, U TIp.).

Pemiate nuHelHbIE HEpaBEHCTBA, KBAaJpPAaTHbIE HEPABEHCTBA; M300pa)kaTh
pEILICHUE HEPABECHCTB HA YMCJIOBOW MPSIMOW, 3alMChIBATh PEUIEHHE C MOMOIIBIO
CHMBOJIOB.

Pemate cucTeMbl JIMHEHWHBIX HEPABEHCTB, CHCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJPAaTHOE HEPABEHCTBO; H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCIIOBOM NMPSMOM, 3alMChIBATh PEIIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUU PAa3IUYHBIX 3a]1a4.

Dynkuyuu



PacnoznaBath (yHKUMM U3y4eHHbIX BHJIOB. [loka3biBaTh cXxeMaTHYECKHU
pacnoioKeHHe Ha KOOPAMHATHOM IUIOCKOCTH IpaukoB (yHKUMHA Buaa: y = kx,

k y
y=kx+b, ,y=ax* +bx +c,y=x,y =/x,y = ~ B 3aBHCHMOCTH OT 3HaYeHHH

K03 (PUIIMEHTOB; ONUCHIBATh CBOMCTBA (DYHKIIHIA.

Crtpoutb U M300paXkaTh CXEMATHUYECKH IpaUKHU KBaJAPATUUHBIX (PYHKIUH,
OMMCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIUHI MO UX Tpadukam.

Pacnio3HaBaTh KBaApaTUyHy0 QYHKIUIO 0 (HopMyse, IPUBOJAUTH IPUMEPHI
KBaIpaTUYHBIX QYHKUMNA U3 peabHOM KU3HU, QU3HKH, TEOMETPHUH.

Apupmemuueckaa u 2eomempuueckas npozpeccuu

Pacno3naBaTh apudmMeTHUECKYyI0 U TE€OMETPUYECKYIO MPOTrPeccCHH Npu
pa3HbIX croco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHHUS C  HCMOJb30BaHMEM (OpPMYJ H-TO  YiEHA
apu(pMEeTHYECKO M TeOMETPUYECKON MpPOrpeccHii, CyMMbI MEPBBIX 7 YJIEHOB (C
OIOPO¥ Ha CIIPaBOYHYIO HH(OPMAIIHIO).

Pematp 3amaumn, CBs3aHHBIE C YUCIOBBIMH IOCJIEI0BATENIBHOCTIMU, B TOM
quClie 33/1a4l U3 PEAIbHOM JKU3HM (C KCIOJIb30BAHUEM KaJbKyJIATOpa, U(POBBIX
TE€XHOJIOTHIA).

I[TNIAHUPYEMBIE IMTPEJIMETHBIE PE3YJIbTATBI OCBOEHUA

PABOYEN ITPOI'PAMMEBI KYPCA «"EOMETPHSI»

(ITO TOAAM OBYYEHUNA)

OcBoenue yuebHOro kypca «l'eomerpus» Ha YpOBHE OCHOBHOT'O OOIIEro
o0pa3oBaHus JOJDKHO OOecnedYrBaTh JOCTHIKEHHUE CIEIYIOUUX MPEeIMETHBIX
o0pa3oBaTeIbHBIX PE3YIIHTATOB:

7 KIIACC

Pacrio3HaBaTh W3y4deHHBIE TeOMeTpuUYeckue GUTYpBI, OIPEACNATh UX
B3aMMHOE PACIOJOKEHHUE, H300pakaTh TEOMETPUYECKUE (UTYPBI; BBITIOIHATH
YEPTEKH MO YCIOBUIO 3aauu. VI3MepsITh TMHENHBIE U YII0BbIE BETUYUHBI. Pemath
3a/1a4M HAa BBIYUCIICHHUE IJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate rpyOyl0 OLEHKY JIMHEHHBIX M YTIJIOBBIX BEIWYUH MPEIMETOB B
peaNbHON JKM3HU, Pa3MEpOB MPHUPOAHBIX OOBEKTOB. PaznmuuaTh pasmepsl 3THUX
00BEKTOB IO MOPSAKY BETUYUHBI.

CtpouTh uepTekM K TEOMETPHUUYECKMM 3ajadyaM (C HCIHOJIb30BAHUEM
CMBICIIOBOM OTOPBI: HABOSIIINE BOMPOCH! U/HIIN aITOPUTMA YICOHBIX TCUCTBH).

[lonb30BaThCsl TpPU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIIOIb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJbHUKOB MPU PEUICHUH 3a]1a4.

[IpoBOAUTE AOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.

[Tonb30BaThCs MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM M€JIMaHbI, TPOBEAEHHOM K THIIOTEHY3€ MPSIMOYTOJIbHOTO TPEYTOJIbHHUKA,
B PEIICHUU T€OMETPUUECKUX 3a7a4 (C UCIOIb30BAaHUEM 3PUTEIILHOW HATJISTHOCTH
W/Wim BepOaIbHOU OTOpHI).

OrnpenensiTe NapaiieabHOCTh MPSAMBIX C TOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
¢ HUMU cekymias. OnpeaessaTh MapajieabHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA



PaCCTOSIHUN OT TOYEK OJHOM IPSAMOU 10 TOYEK APYroM MpsAMOil.

Pemate 3agaun Ha KieTyaToil Oymare.

[IpoBOAUTH BBIYKMCIEHHUS M HAXOJIUTh YUCIOBbIE M OYKBEHHBIE 3HAYCHUS
YIJIOB B TEOMETPUUECKUX 3a1a4aX ¢ UCIIOIb30BAHUEM CYMMBI YIVIOB TPEYI'OJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPU MEPECEUCHHH JIBYX
[apajlICIbHBIX MPAMBIX CEKyIel. Pemars mpakTuyeckue 3aadyy Ha HaXOXKICHUE
YIJ10B.

NmeTts npencrasieHue 0 NOHATHE TEOMETPUUECKOIO MECTA TOYEK.

@opMynUpPOBaTh OIPEAEICHUS OKPYKHOCTU U Kpyra, XOpAbl U AUaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI UX CBOMCTBAMU. YMETh IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHnH 3a1ay.

OpueHTupoBaThCcsl B IOHATHUSX: ONHMCAaHHas OKOJIO  TPEYrOoJIbHUKA
OKPYXHOCTb, LIEHTP ONMUCAaHHOW OKpykHOCTH. OnepupoBaTh Ha 0a30BOM YPOBHE
(akTamMu 0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJbHUKA MEPECEKAOTCS B OJHOU
TOYKE, U O TOM, YTO CEPEIAMHHBIE IEPIEHAUKYJISIPbl K CTOPOHAM TPEYTrOJbHUKA
IIEPECEKAIOTCS B OHOM TOUKE.

OpueHTHpOBaTbCA B TMOHATUAX W ONEPUPOBaTH Ha 0a30BOM YpOBHE:
KacaTeJbHAasi K OKPYKHOCTH, TE€OpeMa O IEPHEHIAUKYJISIPHOCTU KacaTeIbHOU U
paanyca, NpOBEAEHHOIO K TOUKE KaCaHMUs.

NmeTp mpencraBieHre O MPOCTEHIINX TI'E€OMETPUUYECKUX HEPABEHCTB, HUX
IIPAKTUYECKOM CMBICIIE.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE TIOCTPOCHHUS C ITIOMOILBIO LIUPKYJIS U
JIMHEUKU.

8 KIIACC

Pacnio3HaBaTh OCHOBHBIE BHUABl YETBIPEXYTOJIBHUKOB, HUX DSJEMEHTHI,
M0JIb30BAaThCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

OpueHTUpOBaThCS B MOHATUH — TOUYKU MEPECEUCHUS] MEIMaH TPEYTrOJIbHUKA
(eHTpa Macc) B pellieHUH 3aad.

Braners noHaTHeM cpeaHEN JIMHUM TPEYTroJIbHUKA U Tpaneuuu, MPUMEHSTh
MX CBOMCTBAa IIPM PELICHUM MPOCTEUIINX TE€OMETpUUYECKUX 3anad. lmers
npeacTaBieHue o TeopeMe Daneca U TeOpeMe O MPONOPUUOHAIBHBIX OTPE3KaXx,
MPUMEHSTh WX Uil PEIICHUs MPAKTHUYECKUX 3ajay (C Omopod Ha 3pUTEIbHYIO
HarJsTHOCTb).

[IpuMeHsATh NMpU3HAKK TMOJ00US TPEYTOJbHUKOB B PELICHUH HECIOXKHBIX
r€OMETPUYECKHUX 3a/1a4.

[Tonp3oBaTecst Teopemoii Iludaropa s pemieHWs] TEOMETPUYECKUX U
MPAaKTUYECKUX 33/1a4.

Brnanerp mNoOHATUSIMEM CHHYCa, KOCHMHYyca M TaHI€HCA OCTPOro yria
MPSIMOYTOJILHOTO TpeyroibHuKa. [101b30BaThCsl STUMU MOHATUSIMU [JI PEIICHUS
MPaKTUYECKUX 3a/1a4 (Ipy HEOOXOAUMOCTH C ONIOPOM Ha alTOPUTM MPABUIIA).

Boluncnare  (pasnuuHbiMH - cioco0amu) (C  OMOpOM Ha CHPaBOYHYIO
nHpOpMalMIO) TUIOLIAb TPEYroJbHUKA U IUIOIIAJA MHOTOYTOJBHBIX (QUryp
(moNB3ysCh, TJIe HEOOXOAUMO, KANBKYIATOPOM). [IpUMEHATh MOTyYeHHBIE YMEHUS
B MMPAKTUYECKUX 3a/1a4ax.



Brnaners NOHATHAMU BIMCAaHHOIO MU LUEHTPAIBHOIO YIila, HUCIOIb30BaTh
TEOPEMBI O BIMCAHHBIX YIIAaX, YIVIAX MEXAY XOpJaMu (CEKYIUMH) U yIie MEXIY
KacaTeJIbHOU U XOPJIOH IPU PELICHUH NPOCTEUINX T€OMETPUYECKUX 3a1ay.

Brnagers moHATHEM OIMCAHHOIO YETBHIPEXYIOJIBHUKA, IIPUMEHATH CBOMCTBA
ONMCAaHHOT'O YETHIPEXYTOJBbHUKA IIPU PELICHUU IIPOCTEUIINX 3a4ay.

IIprMeHATh MOJyYEeHHbIE 3HaHUs HAa IPAKTUKE — CTPOUTh MATEMAaTUYECKUE
MOJIENIN U1 3374 PEeaIbHOM KU3HU U NPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUSA
C NpUMEHEHUEM TMOAO00US W TPUTOHOMETpUH (MONB3YSCh, I/A€ HEOOXOIUMO,
KAJIbKYJISITOPOM ).

9 KUJIACC

3HaTh TPUTOHOMETpUYECKHE (YHKIIMU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOIIBIO PA3JIUYHBIE AJIEMEHTH TPSIMOYTOJIBLHOTO TPEYTrOJbHUKA («pEeIlIeHHE
IPSIMOYTOJIBHBIX TPEYTOJBHUKOBY). HaXxoMuTh (C MOMOIIBIO KaJIbKYJISITOPA) JUTHHBI
U YTJIbI 1711 HeTaOJWYHBIX 3HAUCHUH.

[Tonw3oBaThes hopmyaMu TPUBEICHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXJEHUS COOTHOIICHUH MEXIy TPUTOHOMETPUYCCKUMHU
BEJIMYMHAMH (C OTIOPOI Ha CIIPABOYHYIO MH(OPMAIIHIO).

Hcnons30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JIJII HAXOXKACHUS Pa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOIbHUKOBY»), MPUMEHATh WX TIPHU
pEUIEHNHU MPOCTENIINX T€OMETPUUECKUX 3a/1a4.

Brnagets moHsTHSIMEH  mipeoOpa3oBaHUA  MOJIOOMS, COOTBETCTBEHHBIX
AJIeMEeHTOB NMOA00HBIX Quryp. [loap30BaThCs CBOMCTBAMU MOA00US TPOU3BOJIBHBIX
buryp, ymMeTb BBIYMCIATH UJIMHBI U HAXOOUTh YTIbl y TOAO0OHBIX (uryp (mo
aNropuTMy yueOHBIX nedcTBuii). [IpuMeHsaTh cBoMCTBa MOJ00US B MPAKTUYECKUX
3alayax. YMeTh MPUBOAUTH MPUMEPHI MOJAOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

ITonp3oBathcs TeopeMamMu (IO BU3yaJbHOM OINOpPE) O MPOU3BEACHUU
OTPE3KOB XOPJI, O MPOU3BEICHUHU OTPE3KOB CEKYIINX, O KBAAPAaTEe KacaTeIbHOM.

[Tomp30BaThCs BEKTOpAaMH, MOHUMATh WX T€OMETPUUYECKUN U (HU3NUECKUI
CMBICII, TPUMEHSATh WX B PEHICHUU TEOMETPUUYECKUX U (PHU3MYecKux 3amad.
[IpuMeHsTh CKAJIIpHOE MPOU3BEAECHUE BEKTOPOB JJISl HAXOXKIEHUS JIMH U YTJIOB.

[lonp30BaThCs METONOM KOOPJIMHAT HA IUIOCKOCTH, NIPUMEHATH €ro B
pEUIEHNH T€OMETPUUYECKUX U MPAKTUYECKHUX 3a7ay.

Brnanerp NOHATUSIMH NPAaBUIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI JYyTW OKPYXXHOCTH M PaJUaHHON MEpbl yria, YMETh BBIUHUCIATH IUIOLIAb
Kpyra U ero yactedl (c omopoil Ha cmpaBo4yHyr HHpopmanmio). [IpuMeHSTH
MOJIyYEHHbIE YMEHUS B IPAKTUYECKUX 3aJ1auax.

Haxomute ocu (Wiu TEHTPBI) CUMMETPUU (UTYp, TPUMEHSTH JABMKCHUS
IJIOCKOCTHU B MPOCTEUIIUX CITyYasiX.

[IpuMeHsTh MOTyYEeHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIEH JJIs 3314 peaIbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHUEM MOJ00MS W TPUTOHOMETPUYECKUX (QYHKIHMN (MOJB3YsCh, e
HEOOXO0MMO, KATbKYJIATOPOM).

IIJTAHUPYEMBIE ITIPEJMETHBIE PE3YJIbTATBI OCBOEHMA



PABOYEM ITPOI' PAMMBI KYPCA «BEPOSITHOCTH 1 CTATUCTUKA

(ITO TOAAM OBYYEHUNS)

[IpenmeTHBIC PE3yNIBTaTHl OCBOCHUS Kypca «BeposTHOCTh M CTaTUCTHUKA» B
7-9 knmaccax XxapakTepH3yIOTCs CISAYIOIUMU YMEHUSIMHU.

7 KIIACC

Uutate uHOpManuio, MpeACTaBICHHYIO B TabiMIlaXx, Ha Jguarpammax;
MPEACTaBISATh JaHHbIE B BHJI€ TaOJMI], CTPOUTHh AUATPAMMBI (CTOJIOUKOBBIC
(ctonmbyaThie) W KPYroBbl€) IO MacCMBaM 3HA4YeHUH (C HCIOJIb30BaHUEM
3pUTENTLHON HATJISITHOCTH W/UIA BepOaIbHOU OTOPHI).

OnuceiBaTh W HUHTEPHPETUPOBATH  PEAJbHBIC  YKCJIOBBIE  JIaHHBIC,
npeACTaBICHHBIE B Ta0IMIIAX, HA JUarpamMmax, rpadukax.

OpueHTHpOBATHCSI B TMOHATHUSIX W ONEPUPOBATH MMM Ha 0A30BOM YpPOBHE:
cpenHee apudMeTHUECKOe, MeAuaHa, HauOOoJIblllee W HaWMEHbIee 3HAYCHUS,
pazmax.

NmeTs mnpencrtaBieHWE O CiydyailHOM W3MEHUYMBOCTH Ha MNpUMEpax IIEH,
bU3MYECKUX BEIWYUH, aHTPOIIOMETPUUECKUX JAHHBIX; UMETh MPEJICTABICHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KJIACC

W3BnekaTe U mpeoOpa3oBbIBaTh HMH(OpPMaINIO, TPEACTABICHHYIO B BUJC
TabJIULl, TUarpaMm, rpaduKoB; MPEACTaBIATh AJaHHbIE B BUAE TaOIUIl, AUarpamMmM,
rpaduKoB.

OnucelBaTh  NOCJIE COBMECTHOIO  aHajli3a JAHHbIE C  IOMOLIBIO
CTaTHUCTHYECKHUX IOKa3aTeJe: CpeJHUX 3HAYECHUN U Mep pacceuBaHHs (pa3max,
JTUCIIEPCUS U CTAaHAAPTHOE OTKIIOHEHHUE).

HaxoauTe 4acTOThI YMCIOBBIX 3HAYEHUN M YAaCTOTHI COOBITHI, B TOM YHCIIE
0 pe3yJbTaTaM HW3MEpPeHUH U HaOMoJeHUN (C HCIOIB30BAHUEM 3PUTEIBHOM
HaTJBSITHOCTH HW/WTH BEPOATBHOM OTIOPHI).

HaxoauTh BEpOSATHOCTH CIyYaHBIX COOBITUM B OIBITAX, 3HAsI BEPOSITHOCTH
AJIEMEHTAPHBIX COOBITUN, B TOM UHCJIE B OMBITAX C PAaBHOBO3MOXXHBIMHU
AJIIEMEHTAPHBIMHU COOBITUSIMU (C MCTIOIB30BAHUEM 3PUTEIHHON HATIISTHOCTH W/WITH
BepOaIbLHOM OMOPHI).

Nmers mpencraBieHue o rpadUyecKUX MOJCISIX: JIEPEBO CIy4allHOTO
AKCHEPUMEHTA, JUarpamMMbl Dijiepa, YUCIOBas IpsiMas.

OnepupoBaTh NOHITUSIMHA HA 0a30BOM YPOBHE: MHOKECTBO, MOJIMHOKECTBO;
BHITIONHATH ~ OTEpallid  HAJ, MHOXECTBaMH: OOBEIUWHEHWE, TepeceyecHue,
JOTIOJTHEHUE; TIEPEYUCIATH 3JIEMEHTBI MHOXKECTB; IIPUMEHSATH CBOMCTBA MHOYKECTB
(C UCIIOJIB30BAaHUEM BU3YaJIbHOU OIMOPHI).

Nmets nipencraBienne o rpadidecKoOM MpeCTaBICHIE MHOKECTB U CBSI3CH
MEXIY HAMU JJIsl OIMMCAaHUS MPOLECCOB U SIBIICHUH, B TOM YHWCIIEC MPU PEIICHUU
3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB U KYPCOB.

9 KIIACC
N3Bnekats u mnpeoOpa3oBbiBaTh HH(POpMAIUIO, NPEACTABICHHYIO B



pa3IMYHBIX HWCTOYHHMKAX B BUJE TAaOIUL, AWarpamM, rpaukoB; MpPeaCcTaBIATbH
JaHHBIE B BUJI€ TaOIUILI, TUAarpaMmm, rpauKoB.

PemaTte mpocteiiiye 3agaud OpraHW30BaHHBIM MEepedOpOM BapUaHTOB, a
TaK)X€ C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUI U METOJIOB.

Nmets npencraBieHue 00 ONMUCATEIbHBIX XapaKTEPUCTUKAX JJII MAaCCHBOB
YUCJIOBBIX JAHHBIX, B TOM YHCJIE€ CPEHUE 3HAUEHUS U MEPBI PACCEUBAHMSL.

HaxoauTe 4acToThl 3HAaY€HUI U 4aCTOTHI COOBITHS, B TOM YHUCIIE MOJIb3YSCh
pe3ysibTaTaMy IPOBEAEHHBIX U3MEPEHUN 1 HaOII0AeHUH (C OIIOPOil Ha CIIPAaBOYHYIO
nHpopMaiuio).

HaxoauTe BepOsSITHOCTH CllydaliHbIX COOBITHI B M3YUYEHHBIX OMbBITAX, B TOM
Yyclie B OMNbITaX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAapHBIMU COOBITHSIMHU, B CEpPHUSX
UCIIBITAHUI 10 IEPBOTO yCIEXa, B CEPUAX UCIBITAaHUN bepHyu.

NmMerp mnpexncraBiieHME O CIIydYaliHOM BEJIWYMHE U O pacIpeleiICHUU
BEPOSATHOCTEN.

Nmers mpeacraBiieHHe O 3aKOHE OOJBIIMX YHCET KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIYYailHOM M3MEHUYMBOCTU M O POJIM 3aKOHA OOJIBIIUX YUCEN B
pUpOJIe U OOIIECTBE.
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