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[TOACHUTEJIbBHAA 3AITNCKA

[Ipumepnass pabouast mporpamma IO MaTeMaTHKE [JIsi OOydYaroIIMXcs ¢
3aJiepKKoM neuxuyeckoro paszpurtus (manee — 3[1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHusl TOATOTOBJIEHAa Ha oOcHOBe DeneparbHOTO TOCYIapPCTBEHHOTO
o0pa30oBaTeIbHOTO  CTaHJapTa OCHOBHOro obmiero o6paszoBanus (IIpukas
Munnpocsemenuss Poccun ot 31.05.2021 1. Ne 287, 3apeructpupoBaH
MunucrepctBom roctunmu Poccuiickorn ®@eneparun 05.07.2021 ., per. HOmep
64101) (manee — ®IOC OOO0O), I[IpumepHoil aganTUPOBAHHONH OCHOBHOM
o0Opa3oBaTeIbHON MPOTPaMMBbl OCHOBHOTO O0IIET0 00pa3oBaHus 00ydYarOIIUXCS C
3aepkkoi ncuxudeckoro passutus (nanee — [TAOOIT OOO 3IIP), [IpumepHoit
pabodeil mporpaMMbl OCHOBHOIO  OOWIEro 0Opa3oBaHHUA IO  HPEAMETY
«Maremarukay, [IpumMepHON mporpaMMbl BOCIIMTAHHUS, C YYETOM PACIPEAEIEHHBIX
Mo  KjaccaM  MpoOBEpsieMbIX  TpeOOBaHWMU K  pe3yabTaraM  OCBOCHHUS
AnanTUpoBaHHON OCHOBHOM 00pa30BaTENIbHON MPOrpaMMbl OCHOBHOTO OOILEro
o0Opa3oBaHusl OOyYaroIIMXCsl C 3aJepXKKOW ICUXMYECKOro pa3BuTus. B paboueit
MporpaMMe YYTEHbI UJIed U MNoJiokeHHus: KoHllenuu pa3BUTHS MareMaTH4eCcKOro
oOpazoBanus B Poccuiickoit deneparuu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «MareMaTuKay

VYuebubiii mpeamer «MaremaTuka» BXOJUT B MPEAMETHYHO 00JacTh
«Maremarvka u uHpopmaTuka». OH COCOOCTBYET Pa3BUTHIO BBIYUCIUTEILHON
KyJAbTYPbl M JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS IOJIb30BATHCA
ITOPUTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX B
MOBCEIHEBHON >ku3HM oOydaromuxcs ¢ 3[IP. YyeOHBIM npenMeT pa3BUBaeT
MBIIJIEHUE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PyHKIIMOHAIBHYI0 T'PaMOTHOCT,
yMEHHUSI  BOCIPUHMMATh ¥  KPUTUYECKH  aHAJIU3UpOBaTh  HWH(OpMaImio,
MPENICTABICHHYIO B Pa3TUYHBIX (hOpMax.

OOyueHue mareMaTHke Ja€T BO3MOXKHOCTh pPa3BUBAaTh y OOyUYaIOLIUXCS C
3I1P TOYHYIO, panuOHAIbHYIO M WH(POPMATHBHYIO pe€4Yb, YMEHHE OTOUpATh
HauboJsee MOIXOMALINE S3bIKOBbIE, CUMBOJIMYECKHE, rpauueckue cpeacTna s
BBIPAKECHUS CY>KIACHUM M HAVIIHOTO UX IIPEACTABICHUS.

Heo0xoaumbIM KOMITOHEHTOM 00I1IEN KyJIbTYPbl B COBPEMEHHOM TOJIKOBaHUU
ABJII€TCST  OOlIee 3HAKOMCTBO C METOAaMU TO3HAaHUA JIeHCTBUTEIBHOCTH,
MIPEACTABIECHUE O NPEAMETE M METONAX MAaTeMaTWKH, UX OTIMYHM OT METONOB
JPYTUX €CTECTBEHHBIX M T'YMAHUTApHBIX HayK, 00 OCOOEHHOCTSIX NPUMEHEHHUS
MaTeMaTHKu IS pEUIeHUs] HAay4YHbIX M MPUKIAIHBIX 3aaad. Takum oOpazowm,
MaTemMaruyeckoe oOpa3oBaHME BHOCHT CBOM BKJaJ B (OpMHUpOBaHUE OOIIeH
KYJIBTYpPBI YEIOBEKA.

N3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ACTETUYECKOMY BOCIHHTAHMIO
YEJI0BEKA, MOHUMAHUIO KPACOTHl M M3AIIECTBA MATEMATHYECKUX PACCYKICHUM,
BOCHPUATHIO TEOMETPUUYECKUX (POPM, YCBOCHHIO HJIEU CUMMETPHUH.

[IporpamMma oTpakaeT coaepkaHue oOydeHus npeamery «Martematuka» c
y4eToM O0COOBIX 00pa3oBaTelnbHbIX MOTpeOHOCTeN oOydarommxcs ¢ 3IIP.
OBnagenue ydeOHbIM TpeaMeToM «MareMmaTtnkay TPeICTaBIsAeT OINPEACICHHYIO



coXHOCTh i ydamuxcs ¢ 3I1P. ¥V obyuatomuxcs ¢ 3IIP Hanbosiee BbIpakeHbI
OTCTaBaHUS B PAa3BUTHM CIOBECHO-JIOTMUYECKUX (OPM MBIIUICHUS, MO3TOMY
aOCTpaKTHbBIC U OTBJICUCHHbBIEC KATETOPUU UM TPYIHOJOCTYIHBI. B Toke Bpemst npu
CHeIUMaIbHOM 00yYeHUN 00yYaroluecss MOTYT BBITIOJHATD 3aaHUS 110 aITOPUTMY.
OHU BOCHPHUMMYMBBI K MOMOIIH, MOTYT BBIIOJHUTH MEPEHOC HAa AHAJIOTUYHOE
3aJlaHie YCBOGHHOro crocoba perieHus. CHUXEHHE Pa3BUTHS MBICIUTEIbHbBIX
omepaluii M 3aMEJJIEHHOE CTAHOBIICHHE JIOTUYECKUX JEUCTBUA NPHUBOAAT K
HEJIOCTATOYHOM  OCMBICIEHHOCTH  COBEpIIAEMBIX yUYE€OHBIX JIEUCTBUU. Y
oOyJaromuxcs 3aTPyAHEHbI CUETHbIE BBIYUCICHHUS, MPOU3BOAUMBIE B yme. B
MHACHMEHHBIX BBIYHMCICHUSX OHM MOTYT MPOMYCKAaTh OJIUH M3 MPOMEXKYTOUHBIX
maroB. [Ipu paboTe ¢ YMCIOBBIMU BBIPAKCHUSIMU, BBHIYUCICHUEM HX 3HAYCHUS
MOI'YT HE€ YJIEp)KHWBaTb NPABUJIBHBIA NOPANOK Jneucteui. Ilpm ynpomenwnn,
npeoOpa3oBaHuM BblpaxkeHui ydamuecs ¢ 3P He MoryT camMocCTOsITeIbHO
IIPUHATH PELIEHUE O MOCIEA0BATEIBHOCTU BBINIOJHEHUS AeicTBU. KOHKpEeTHOCTH
MBIIIUIEHUSI OCJIOXKHSIET YCBOCHHSI HABbIKA PEIICHUS YpPaBHEHUW, HEPABEHCTB,
CUCTEMBI ypaBHEHUH. MM MaioJo0CTyITHO coBepIlIeHHE 0OpAaTUMBIX OTIEpAIIHii.

Huszknii  ypoBeHb pa3sBUTHS JIOTMYECKUX ONEpaluii, HEAOCTAaTOYHAs
00O0OIIIEHHOCTh MBIIUICHUS 3aTPYIHAIOT U3ydeHue TeMbl «DyHKIum»: npu
onpeieieHn  (PYyHKIIMOHAIBHOW 3aBUCUMOCTH, TpPU ONUCAaHUU Tpaduueckoi
CUTYyalluM, WCIOJIb3ysd TE€OMETPUYECKUN, anredpandeckuii, (QyHKIIMOHAIbHBIHI
a3bIkU. Hepenko ywaniyecss He BUAST Pa3HULBI MEXAY 00JIaCTbIO OMNpeeieHUs
(GyHKUMU 1 00JIACTHIO 3HAUEHUI.

Pemenue 3amau conpspkeHO ¢ TPYIHOCTIMHU O(OPMIIEHUS KPaTKOM 3aIucH,
NPOBEICHHUS]  aHallM3a  YCJIOBHMS  3aJayd, BBIJACJIECHHUS  CYIIECTBEHHOTO.
OOyuaromuecs ¢ 3IIP 3aTpyaHsiOTCS clenaTh YMO3AKIOYEHHUE OT OOLIEro K
YaCTHOMY, HEPEIKO BBIOMPAIOT HEpalUMOHAIbHBIE CIIOCOOBI PEIIeHHs, WHOTIa
OTPaHUYMBAIOTCS] MAHUITYJISIUSMU C YHCIIAMMU.

[Ipu w3yueHuum reomeTpuueckoro wmarepuana oOyuaromuecs ¢ 3IIP
CTAJIKHUBAIOTCSI C TPYAHOCTBIO  JIeJIaTh  JIOTMYECKHWE  BBIBOJbI, CTPOUTH
NIOCJIEIOBATENbHBIE  paccyXaeHus. HenpouyHble 3HAaHUS OCHOBHBIX TEOPEM
r€OMETPUU TMPUBOAUT K OMKUOKaM B PENICHHH TEOMETPUYECKUX 3ajiad.
OOyuaroiyecs MOTYT TOJAMEHUTH (POPMYITy, HEPaBUIHLHO MPUMEHUTDH Teopemy. K
CEphE3HBIM OIMMOKaM B PENICHUH 3a7a4 TMPUBOAST HEJAOCTATOUYHO PAa3BUTHIC
MPOCTPAHCTBEHHBIE MpeacTaBleHus. UM CI0KHO BBINOJHUTH YEPTEXK K YCIOBHUIO,
B [TUCbMEHHBIX pabOTaX OHU HE MOTYT MIPUBECTU OOBICHEHHE K UEPTEKY.

TouHOCTH 3alOMUHAHUS W BOCHPOU3BEACHUS Yy4yeOHOro MmaTepuana
CHU)KEHBI 10 MPUYMHE CIA00CTH MHECTHUYECKOU NEATEIbHOCTH, CYXKEHUsI o0bema
namsata. OOy4gatomumcs ¢ 3IIP TtpeOyercs Oosbllle BpeMEHHM Ha 3aKpEIUICHHE
Marepualia, akTyalln3alys 3HaHUW 110 ONIOPE MPU BOCIIPOU3BEICHUH.

Jis  mpeonosieHuss TPYOHOCTEH B U3y4YEHHH Yy4eOHOro mpeamera
«Maremarrnka» HeoOxomauma ajanTanus o0beMa M XapakTepa Y4eOHOro
Marepuajiia K IO3HAaBaTEIbHBIM BO3MOXKHOCTAM yyamuxcsi ¢ 3I[IP. Cnenyer
y4eOHBbI MaTepuana MPENoJHOCUTh HEOONBIIMMHA TOPUUSIMH, YCIOXHSIS €ro
MOCTETICHHO, W3BICKUBATh CIIOCOOBI aJaNnTallMd TPYIHBIX 33JaHUN, HEKOTOPHIC
TeMbl JaBaThb KakK O3HAKOMUTEIbHbBIC, HWCKJIIOYATh OTACJIbHBIE TPY/HbIC



JIOKA3aTeNbCTBA; TEOPETUUECKUN MaTEpUAl PEKOMEHAYETCS HU3ydaTh B IMPOLECCE
MPAKTUYECKON JEATEIBHOCTH IO pelieHUI0 3a1ad. OpraHudyeckoe €IUHCTBO
MIPAKTUYECKON M YMCTBEHHOW JEATEIBHOCTU YYAIIMXCS Ha YPOKAaX MAaTeMaTHUKHU
CIIOCOOCTBYIOT ~ IPOYHOMY | CO3HATEJIbHOMY  YCBOEHHIO 0a3UCHBIX
MaTEMaTUYECKUX 3HAHUW U YMEHUM.

Hean u 3axa4n u3yvenus yueOHoro npeamera «MaremaTuka»
[IpuopureTHbIMU yenamu 00ydeHUss MaTeMaTuKe B 5—9 Kiaccax sBIISIFOTCA:

e (GopMuUpOBaHUE IICHTPATIHHBIX MAaTEMAaTHUECKUX MOHITHHA (YUCIIO, BEINYNHA,
reomeTpuyeckas  ¢Gurypa, TEpEeMEHHas, BEPOSITHOCTb,  (PYHKUHNA),
00ecreynBaroIiX NPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MAaTEMATHYECKOTO
oOpazoBanus odyuaromuxcs ¢ 311P;

e nozaBeneHue oOywarouuxcs ¢ 3[IP Ha pmocTymHOM Al HHUX YpPOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTe€MaTUKHA M OKPYKAKOUIETO MHpA, IIOHHMAaHHE
MaTeMaTHKHU KaK 4acTu OOLIEeH KyJIbTypbl YEJIOBEUECTBA;

® DPA3BUTHUE MHTEIUIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN 00yUaromuxcs ¢
3IIP, no3HaBaTelbHOM  AKTUBHOCTH, HCCIEAOBATEIbCKUX  YMEHU,
KPUTUYHOCTH MBILUIEHUS, HHTEpeca K U3yYeHHIO MaTeMaTHKH;

e (dopmHpoBaHUE (PYHKIIMOHAIBLHON MaTeMaTH4e€CKOM IPaAMOTHOCTH: YMEHUS
pacro3HaBaTh NPOSIBICHHUS MaTeMaTUYeCKUX T[OHATUH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEABHBIX JKU3HEHHBIX CUTYallMsIX W NPU HU3YYEHUU
Apyrux  ydyeOHBIX  IpPEIMETOB,  MPOSIBICHUS  3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (POPMYTUPOBAaTh UX Ha SI3bIKE MAaTEMaTHUKU U CO3/1aBaTh
MaTeMaTH4eCKUE MOJIEH, MPUMEHSITh OCBOCHHBI MaTeMaTUUECKUI arnapar
JUISL peIlieHUs NPaKTHKO-OPUEHTUPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATH U
OLICHUBATh MOJTYYEHHBIE PE3YJbTaThI.

JlocTrkeHune 3TUX 1enel o0ecrneuynBaeTcs peeHueM CIeIyIOIIUX 3a0ay:

e (opmupoBarh y oOyuarommxcs ¢ 3IIP HaBeikM y4eOHO-TIO3HABATEIBLHOU
JESTeIbHOCTH: IJIaHUpOBaHHE pabOThl, MOUCK pPALMOHAIBHBIX NIyTeH ee
BBIIIOJIHEHNS, OCYILECTBIIEHUS CAMOKOHTPOJIS;

® CrOCOOCTBOBaTh HMHTEJUIEKTYaJIbHOMY pPa3BUTHIO, (POPMHUpOBATH KauyecTBa,
HEOOXOIUMbIE 4YEJIOBEKY JJI TMOJHOLEHHOW JKM3HU B COBPEMEHHOM
oOlIecTBe, CBOMCTBEHHBIE MAaT€MATUYECKOW [EATEIbHOCTU: SICHOCTH U
TOYHOCTH  MBICJIM, WHTYMIMU, MPOCTPAHCTBEHHBIX MPEJICTABICHUH,
CIOCOOHOCTH K MPEO0JIEHUIO TPYAHOCTEH;

e (opMHpOBATh KIIFOUEBHIE KOMIIETEHIIMU YYAIUXCS B paMKax MpeIMETHOM
obmnactu «Martematuka u HHPOpPMATHUKay;

® pa3BUBATH MOHATUHHOE MBIIIeHUST oOyuatomuxcs ¢ 3I1P;

® OCYIIECTBISTh KOPPEKIHUIO IMO3HABATEJBHBIX IPOILIECCOB OOYYaIOIIUXCA C
311P, HeoOXonUMBIX ISl OCBOCHMS MPOTPAMMHOI0 Marepuaia 1no yueoHoMy
IpEAMETY;

® mpelycMarpuBaTh  BO3MOXKHOCTh  KOMIIGHCAIIMM  0Opa3oBaTesbHbIX
Ae(UIMTOB B OCBOEHUU MPEALIECTBYIOLIEr0 MPOrPaMMHOIO MaTepuaia y
oOyuatomuxcs ¢ 3[1P 1 HeTOCTAaTKOB B X MaTEeMaTUYECKOM Pa3BUTHUH;



e chopMUPOBaTh YCTOWYUBBIM HHTEPEC YUAIIUXCS K MPEAMETY;
® BBLISBJISTH U Pa3BUBATh MAaTEMaTUUECKUE U TBOPUYECKUE CTIOCOOHOCTH.

OCHOBHBIE JINHUH COZIEPKaHUsS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u
BBIUKCICHUS», «Anrebpay («AnreOpandeckue BBIPAKEHUS», «YPaBHEHUA W
HEpaBeHCTBa»), «DyHkimmn», «leomerpus» («l'eomerpuueckue QUTypsl U HX
cBOMCTBa», «M3MepeHHe TeOMETPUUYECKUX BEIWYUH»), «BeposaTHOCTh U
CTaTHCTHKa». J|aHHbIE TMHUU Pa3BUBAIOTCS MMApPaJUICIbHO, KaK1ask B COOTBETCTBHH
C COOCTBEHHOW JIOTMKOM, OIHAKO HE HE3aBUCHMO OJHA OT JIPYroil, a B TECHOM
KOHTaKTe€ U B3auMojeucTBuu. Kpome »3Toro, ux o0ObeOuHSET JOruyecKas
COCTaBJIAOIIAsA, TPAJAUIMOHHO TMPUCYIIAs MATEMATHUKE W IPOHU3BIBAIONIAS BCE
MaTeMaTHuecKue Kypchl W colepkarenbHble JUHUU. ChOpMyTupOBaHHOE B
denepaabHOM TOCYAapCTBEHHOM 00pa30BaTelIbHOM CTaHAAPTE OCHOBHOI'O OOIIIETO
oOpa3oBaHUsl TpeOOBAaHUE «YMETh OIEPUPOBATh IOHATUSAMU: ONPEAEIICHUE,
aKCUOMa, TEOpEMa, JT0Ka3aTeJIbCTBO; YMEHUE PACIIO3HABATh UCTUHHBIE U JIOKHBIE
BBICKAa3bIBaHMsI, TPUBOAUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUThH BBICKA3bIBAHUS U
OTPULIAHUS BBICKa3bIBAHWI» OTHOCHTCS KO BCEM Kypcam, a (opMHUpOBaHUE
JOTUYECKUX YMEHHMI pacmpenensieTcs Mo BCeM rojaM oOy4yeHUsT Ha YPOBHE
OCHOBHOTO 00111€eT0 00pa30BaHMUsI.

Conepxanue 00pa30BaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yJibTaTaM
ocBoeHus: IlpumepHoil paboueid mporpaMmbl, pacHpeneaeéHHbIM 10 ToAaM
OoOy4eHMSs, CTPYKTYpPUPOBAHO TaKUM o0O0pa3oM, 4YTOOBl KO BCEM OCHOBHBIM,
MPUHIIMIHATBHBIM BOIIpOocaM oOydaromuecs: oOpamaiiuch HEOTHOKPATHO, YTOObI
OBJIAJICHUE MATEMaTUYECKUMU TMOHATHUSMU W HABBIKAMH OCYIIECTBIISLIOCH
NOCJIEIOBAaTEIbBHO M IOCTYIATENbHO, C COONIOZICHUEM  TPUHLHMIA
IPEEMCTBEHHOCTH, a HOBBIE€ 3HAHUS BKIIOYAJIMCh B OOIIYyI0 CHCTEMY
MaTeMaTH4ecKuXx mpeacrasinenuii oOyvatomuxcs ¢ 3[1P, pacmmpss u yrmyOunss e€,
o0pa3ysl MpOYHBIE MHOKECTBEHHBIC CBs3M. OOIME IEeIU H3yYCHHS YICOHOTO
npenMera «Maremaruka» mnpeacTaBieHsl B IlpumepHoi paboueit mporpamme
OCHOBHOTO 00111eT0 00pa30BaHuUsl.

OcoOennocTu oT0Opa ¥ ajganrTauuM Yy4eOHOro Marepuajga 10
MaTeMaTHKe

OO6yuenue yueOHOMY mpenMmeTy «MareMaThka» CTPOUTCA Ha CO3JaHUH
ONITUMAJIBHBIX YCIOBHUH JJI1 YCBOEHUS MPOTPAMMHOTO MaTepraia 00yJarolMHUCS
c 3IIP. bonbmoe BHHMaHuE yaensercs OTOOpPY ydeOHOro warepuaia B
COOTBETCTBHM C TMPHUHIMIIOM JOCTYIIHOCTH HpPU COXpaHEHHUU oOmiero 0a30BOTo
YPOBHSI, KOTOPBII JOJKEH 1O COAEPKAHUI0 U 00beMy ObITh aJalTUPOBAHHBIM JIJIs
obyvaromuxcst ¢ 3[IP B cooTBercTBUM C HUX OCOOBIMH 00Opa30BaTEIbHBIMU
norpedHocTsIMU. CrenyeT OOJNIeTYUTh OBIAJCHUE MaTepUajoM OOYyYarOIIMMUCS C
3IIP mocpeacTBoM €ro JIeTajdbHOr0 OOBSICHEHHUS C CHCTEMAaTW4yeCKUM IOBTOPOM,
MHOTOKPaTHOW TPEHUPOBKM B TNPUMEHEHUH 3HAHUM, MHCIONb3Ys MPUEMBI
aKTyalu3aluy (BU3yalibHas ONopa, NaMsTKa).

[IpumepHass  mporpaMma  TpeAyCMaTpuBaeT  BHECCHHE  HEKOTOPBIX
U3MEHEHUI: yMeHbIIeHHe o00beMa TEOPEeTUYECKUX CBEICHH, BBIHECCHHE



OTACNBHBIX TEM WU TIENBIX pa3lelioB B MaTepuaibl JJisi 0030pHOTO,
03HAKOMUTEIbHOTO U3YYEHUS.

N3MeHenusi nporpamMmbl B 5-9 kiiaccax

Mamemamuxa 6 5 u 6 knaccax

B 03HaKOMUTENBbHOM IUIAHE PEKOMEHIYETCS M3y4aTh CIEIYIOIIUE TEMBI:
«Pumckas nymepanus», «PaBabie uryps», «umunap, konyc, mapy, «Kyo»,
«IIpssmoyronpHbIl  mapamienenunen», «llepeMemienne 10  KOOPIAMHATHOM
npsaMoity, «Moyib ynciay, «HuciaoBble MPOMEXYTKW»; «Macmrady» (u3ydaercs B
Kypce «l'eorpadus»); «M300paxeHne reoMeTpuieckux (Guryp Ha HEITMHOBAHHOU
Oymare C HCIOJb30BaHUEM IUPKYJS, JIUHEWKH, YTOJbHUKA, TPAHCHOPTHUPAY,
«mmaa  okpyxkHOcTH», «llnomane xpyra», «llapamnensHple TpsMBIEY,
«Ilepnenaukynsipubie mpsMbie», «OceBasi U IEHTpaIbHas CUMMETPUN» (M3ydyaeTcs
B Kypce reomerpun); «beckoHeuHbIe MEPUOAUYECKUE JECSITUYHBIE ApOOH.
JlecsTuaHoe npubImKeHrne 0ObIKHOBEHHON Jpo0n» (M3ydaeTcs B Kypce anreopsl).

CrenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha CIIENYIOIIHE TeMbl: «PelieHue
JOTUYECKUU 3anau», «JlimHa orpeska», «llkanspy, «PacrpenenurensHpiil 3aKOH
YMHOXKEHUS», «3aluch TMPOU3BEIEHUS C OYKBEHHBIMH  MHOXXHUTEISIMUY,
«ITocTpoenne KOHPUTYpaIMil U3 YacTei MPSIMON, OKPYKHOCTH HA HETMHOBAHHOM
u Kkierdaron Oymare», «Jlenutenun wu kpatHele. llpusHaku AenuMocTu,
«Haubonpmmii oOmuit nenurenb W HauMEHbIee olmiee KpaTHoe. JlenumocTh
CyMMBbl U TipousBeAeHus». «llpuBegeHue ApoOM K HOBOMY 3HAMEHATEIIO»,
«HaxoxkaeHne 4acTu 1eoro M 1eoro Mo ero yactumy. «OKpyriieHue AeCATUYHBIX
npobei». «Pemenue 3agad  nepeObOpOM  BCEX BO3MOXKHBIX  BapUaHTOBY.
«CocraBiieHre OYKBEHHBIX BBIPAKEHUH MO YCIOBUIO 3a7aur». BeicBoOoAUBIIIHECS
Yyachl MOKHO MCITIOJIb30BaTh Ha MOBTOPEHUE (B Havalie U KOHIE y4eOHOro rojia), Ha
u3yueHue Haubojee TPYAHBIX W 3HAUYUMBIX TeM: B V Kjacce — Ha pelieHue
ypaBHEHUH, IPUBEACHUE APOON K HOBOMY 3HAMEHATEINI0, YMHOKEHUE U JICJICHUE
JNECATHYHBIX JpobOei, wusMmepeHue yriioB; B VI Kkjmacce — JEHCTBUA C
MOJIOKUTEIIbHBIMA U OTPULIATEIbHBIMU YHCIIAMH, PEIIEHUE YPABHEHUMN, CIOKEHUE
¥ BBIYMTAHHE YWCEJI, COJACPKAIUX IIENYI0 U IPOOHYIO 4acTh, HA YMHOXCHHE U
JieJIeHne OOBIKHOBEHHBIX JIPOOEH.

Anzeopa
B 03HaKOMUTENHbHOM IJIAHE PEKOMEHIYETCS M3y4aTh CIEIYIOIIUE TEMBI:
«ppaunoHanbHbIe qucria. JleficTBUTENBHBIE quciIay, «CpaBHeHUe

JNEUCTBUTENBHBIX 4HUCE, apumeTudyeckue JeHUCTBHUS C JACHUCTBUTEIbHBIMU
yucinamu», «Haxoxknenne mNpUONMKEHHBIX 3HAYEHH KBaIpaTHOTO KOPHS»,
«Teopema Buera», «PemeHus ypaBHEHHH TpPETbeW M YETBEPTOU CTENEHEH
pasIOKeHHeM Ha MHOKUTENNy, «DyHKIms y =vX u ee rpaduk», «[lorpemHocts u
TOYHOCTh NpUOMIDKEHUs», «UeTHble U HedeTHble (QYyHKIUN», «DyHKIus y=x"»,
«Dynknus y= ax?, ee rpaduk u coiictsa. I'pagukyu QyHkumii y= ax? + n u y=a(x-
M)?, «YpaBHEHHE C JABYMsI IEPEMEHHBIMH U €r0 rpaduk», «'padudeckuii crocod
pellieHus] CHCTEMbl ypaBHEHUI», «V300pakeHne YJIEHOB apu(PMETUYECKON WU
F€OMETPUUECKOUN MPOrpeCcCUi TOYKAMU Ha KOOPAWHATHOW INTIOCKOCTH. JIMHEHHBIN
Y KCIIOHEHIMAIBHBIA pocT. CII0KHBIE TPOLIEHTHD.



CnenyeT yMEHBIIUTh KOJMYECTBO YAaCOB HAa M3yueHHE TeM: «Dopmylibl»,
«Jloka3arenbCcTBO TOXKIECTBY», «JIMHEHHOE ypaBHEHHE C ABYMSI HEH3BECTHBIMUY,
«I'paduk JMHEHHOTrO ypaBHEHUs C JBYMs TNepeMeHHbIMH», «['paduueckoe
pEelLIEHUE JIMHEWHBIX YPaBHEHUW W CHUCTEM JIMHEMHBIX ypaBHEHHi», «CBoICTBa
KBaJIPaTUYHOU PYHKITUNY.

BricBoOouBIIMECS Yachkl PEKOMEHIYETCS HCIOIb30BaTh: JUIsl Jydllein
npopaboTKu Hauboisiee BaXHBIX TeM Kypca: «Peimienue ypaBHeHuil», «Pemienue
CUCTEM ypaBHEHUI», «CoBMeCTHblE HOEHCTBUSA C Apodsmu», «llpumeHenue
CBOMCTB apr(hMETUUECKOTO KBAJPATHOTO KOPHS; Ha MOBTOPEHUE, PEILICHUE 3a]1aY,
nmpeo0pa3oBaHre BEIPAKCHHM, a TAK)KE Ha 3aKpEIUICHNE U3YYCHHOTO MaTeprara.

I'eomempusn

CnenyeT OCHOBHOE€ BHUMAHHE VACIHUTH MPAKTUYECKOW HAIMPABICHHOCTH
Kypca, WCKJIIOYMB M YNPOCTUB HAMOOJIEE CIIOXKHBIM JUIsi  BOCHPHUATHS
TeopeTuuecknii marepuan. Ha ypokax reomMeTrpuu HEOOXOJUMO MaKCHUMAaIbHO
WCII0JIb30BATh HATJISIHBIE CPEJICTBA O0yUEHHUsI, OOJIBIIE MTPOBOIUTH MPAKTUYECKUX
paboT ¢ ydammmucs, pemarsb 3aaaud. CTpOuTh pelieHue 3a7a4d Mpu MOCTOSTHHOM
oOpaIIeHny K HaTrJIITHOCTH — PUCYHKaM U YepTexaMm.

O3HakOMHTENBHO N1aThb TeMbl: «TeopeMbl U JT0KA3aTEIbCTBO. AKCHOMBIY,
«Jloka3zarenbcTBO OT MPOTUBHOrO», «CyIIECTBOBAHUE W EIMHCTBEHHOCTH
MEPIIEHAUKYJIAPA K MPAMON», « MeToa reoMeTpUIeCcKuX MecT», «MeTo yIBOeHuUs
Menuanbl», «Teopema daneca m TeopemMa O NPONMOPLUOHAIBHBIX OTPE3KAXY,
«IlenTp macc tpeyrojbHHKa», «I3MeHEHUE TPUTOHOMETPUUYECKUX (DYHKIUN TpH
BO3pacTaHuu yria», «DopMysnbl 1 pPaguyCcoB BIHMCAHHBIX M ONHCAHHBIX
OKPY’KHOCTEM  MNPaBWIBHBIX  MHOTOYTOJBHHKOBY», «YPaBHEHHE  MPSMOW»,
«JIBrxenue», «CBOMCTBA IBUKEHUS», « TeopeMa 0 mpOU3BEAECHUHN OTPE3KOB XOP,
TEOPEMBI O NMPOU3BEICHUN OTPE3KOB CEKYIIHNX, TEOPEMA O KBaJpaTe KacaTeIbHOMN.

CrnenyeT yMEHBIINTh KOJUYECTBO YacOB Ha n3ydyeHue TeM: « CUMMETpUYHbIC
¢burypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «LleHTpanbHas cCUMMETpUs»,
«ITapanmnensHbiit eperocy», «IloBopor», «IIpeobpazoanue momobus. Ilomodue
COOTBETCTBEHHBIX AJIEMEHTOB», « OCHOBHBIE 3a/layd HAa MOCTPOEHUE C MOMOIIbIO
LUPKYJISI U JMHEUKW», «JleKapTOBbl KOOpAMHATHI HA IUIOCKOCTH», «Pemienue
TPEYTrOJALHUKOBY, «Ilomobue dhurypy.

BricBoOoIuBINIMECS YaChl UCTIOIB30BATh HA PEIICHUE 3a/1a4 U TTIOBTOPEHUE.

Bepoamnocmo u cmamucmuka

B cBs3u ¢ Tem, 4TO AaHHBIN KypC BBI3BIBAET HAUOOJBIINE CIOXHOCTH IS
oOyuaromuxcs ¢ 3I1P, cBsi3aHHbIE CO CHM)KEHHBIM YPOBHEM Pa3BUTHUS CIIOBECHO-
JIOTUYECKOTO MBIILICHUS, €r0 U3yUYCHHE JTOJDKHO CTPOUTHCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JUIsl YYEHUKOB Marepuaiie. OCHOBHOE BHUMAHHUE CJIENYET YNIEIUTh
pa3zaenaM, CBA3aHHBIMH C TMOBTOPEHHEM IPOWIEHHOTO MaTepuala, yBEIUYUTH
KOJINYECTBO YIPAXKHEHUN U 3a1aHUMN, CBSI3aHHBIX C MPAKTUYECKOU IESITEIbHOCTHIO
O0yJarOIIIXCS.

Heobxoaumo mepecMOTpeTh conepkaHhe TEOPETUYECKOTO Marepuaia u
XapakTep €ro M3JIOKEHUS: TEOPETUUYECKUHA MaTephall MPEHOJHOCUTh B IPOLECCE
pELICHUs 3aa4 Y BBINOJHEHUS 3aJaHU HArJISIHO-TIPAKTUYECKOTO XapaKTepa; He



TpeOOBaTh BHIBOAA U 3aTIOMUHAHUS CIIOKHBIX (DOPMYII, pEIIeHHs] HECTaHAapTHBIX,
TPYNOEMKHUX 3aaHui. Psan TeM cinenyer udydars B O3HAKOMUTEIIBHOM IIJIAHE.

[IpumepHass mporpamMma TPEIOCTaBISET aBTOPY paboyeil mporpaMMel
cBOOOMy B paclpelelicHHH Marephaja 10 4YeTBepTAM  (TpUMECTpam).
Pacnipenenenne BpeMEHM Ha UW3YYeHHE TEM B TEUEHHE YYeOHOro Troja
CaMOCTOSITENTFHO OIpeNesieTcss 00pa30BaTeIbHON OpraHW3aIlueil M 3aBUCHUT OT
ocobeHHocTel rpymmbl obydaronuxcs ¢ 3[IP m ux 0coObIx 00pa3oBaTENbHBIX
NOTPEOHOCTEM.

IlpumepHble  BHABI  JesiTeJibHOCTH  oOy4aromuxcs ¢ 3IIP,
o0yc10BJIeHHbIe  0COObIMM  00pa3oBaTeJIbHBIMH  NOTPEOHOCTAMH  H
ol0ecreyuBalOIIMe OCMBICJIEHHOE OCBOCHHE COAepPKAHMU O00pPa30BaHUsl 10
npeamery «MaremaTuka»

Copepxxanue BUIOB AesTeNbHOCTH oOydaromuxcsi ¢ 3IIP onpenensercs ux
0CcO0OBIMHU 00pa30BaTEIbHBIMU NOTPEOHOCTIMH. [IOMUMO HIMPOKO UCTIONB3YEMBIX B
OOIl OO0 o6mux mia BceXx OOyYarOUIUXCs BHUIOB JIEATEIBLHOCTH CIIETYET
YCUJIUTh BUJABI JEATEIbHOCTH cleuu(uuHble i1 JaHHOM KaTeropuu JeTeid,
00eCreurBaOIINe OCMBICIEHHOE OCBOCHHE COJEp)KaHHs O0pa3oBaHHsS 11O
IPEAMETY: YCHJICHHE IPEIMETHO-IPAKTHYECKONW AESATENBHOCTH C AKTUBH3ALMEN
CEHCOpPHBIX CHCTEM; YEpEeJOBaHUE BHUAOB JESATEIbHOCTH, 3aJEHCTBYIOLIUX
pa3IuYHbIe CEHCOPHBIE CHUCTEMbI; OCBOCHHE MaTepuajia ¢ ONOpPOM Ha alrOPUTM;
«TOUIArOBOCTh» B HM3YyYEHUHM MaTepuaia; HCIOJIb30BaHUE JOMOJHUTEIBHOU
BU3YaJIbHOM OMOpPBI (CXEMBbI, IAOJIOHBI, OMOPHBIE TAOJMIbI); PEYEBOM OTUET O
npolecce U pe3yibTaTe AESTEIbHOCTH; BBINOJHEHUE CHEIUATbHBIX 3aJaHUi,
00€eCMeYnBaOIINX KOPPEKLHUIO PETYISIIIMN y4eOHO-TI03HABATEIBHON 1€ITEIbHOCTH
Y KOHTPOJIb COOCTBEHHOTO pe3yJibTaTa.

[IpumepHas TemaTudeckas U TEPMUHOJIOTMYECKAsl JIEKCHKA COOTBETCTBYET
OOIT OOO.

st obyuatonuxcsi ¢ 3[1P cyiiecTBeHHBIM SBISIOTCA MPUEMBI PabOTHI C
JEKCUYECKMM MaTepuajoM 1o mnpeamery. IIpoBonutcs cneumansHas paboTta 1o
BBEJICHUIO B aKTHBHBII CJIOBapb 00Y4arOIINUXCSl COOTBETCTBYIOLEH TEPMUHOJIOTHH.
N3ydyaemble TEpMUHBI BBOJSATCA Ha IOJUCEHCOPHOM OCHOBE, o0O0s3aTeiabHa
BU3YyalibHAs MOJEPAKKA, aIrOPUTMbI PabOThl C ONpPENEIECHUEM, OMOPHBIE CXEMBI
JUTSL aKTyalli3alliid TEPMUHOJIOTUU.

MecTto yueOHOro npeamera «MaremMaTuka» B y4eOHOM ILIaHE

B cootBerctBun ¢ ®enepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM
CTaHJapTOM OCHOBHOTO 001ero oOpa3oBaHus y4eOHBIH npeaMer «MareMaTukay
BXOJIUT B MpeaMeTHyI0 obnacte «Matematuka U WHGOpPMATHKa» U SBISETCS
o0si3aTenbHBIM U1 M3ydeHus. B 5-9 knaccax yueOHblii npeamer «MareMaTHka
TPaJMLIMOHHO M3YYaeTCsl B pAMKaXx CIEAYIOIIUX y4eOHBIX KypCcOB: B 5-6 Kiaccax —
Kypca «MatemaTuka», B 7-9 kimaccax — KypcoB «AnreOpay (BKIItOUas HJIEMEHTHI
CTaTUCTUKU U TEOpUU BepoATHOcTel) u «l'eometpusin. HacTosmelt nmporpammoint
BBOJMTCS CAaMOCTOSITENIbHBIN y4eOHbIN Kypc « BeposiITHOCT U CTaTUCTUKAY.



Hacrosmieit nporpaMmoii nperycMaTpUBaeTCs BbIACICHHE B YYEOHOM I1JIaHE
Ha M3yuyeHUEe MaTeMaTUKu B 5—6 kiaccax 5 yd4eOHBIX 4acOB B HEJENIO B TEUEHHUE
KaXJ0ro roja ooydyeHus, B 7-9 kiaccax 6 yuyeOHBIX 4acOB B HENEIIO B TEUCHUE
Ka)K0ro rojia 00y4yeHus, Bcero 952 yyeOHbIX yaca.

Copepxanue yueOHoro mnpeamera «MaremaTHKa», IPEACTABIEHHOE B
[IpumepHoii paboueit mnporpamme, coorBeTcTByer ®PI'OC OOO, IIpumepnoii
OCHOBHOM 00pa3oBaTelbHOM IPOrpaMMe OCHOBHOTO 00Iiero o0pa3oBaHus,
[TpumepHOIi aanTHPOBAHHOW OCHOBHON 00pa30BaTENbHOI POrpaMMe OCHOBHOTO
o011ero 06pazoBaHus 00yUYAOLIUXCA C 3aJPIKKOIM IICUXUIECKOTO Pa3BUTHSI.

TemaTuueckoe IUIAaHUPOBAaHUE YUYEOHBIX KYpPCOB M PEKOMEHAYEMOE
pacnpeneneHue  yd4eOHOro  BpEMEHWM Uil  HM3YyYE€HUS  OTHEIBHBIX  TEM,
IPEIOKEHHBIE B HACTOALLEH MpOrpaMMe, HaJ0 paccMaTpUBaTh KAK MPUMEPHBIE
OpPUEHTHUPHI B TIOMOLIb COCTABUTENIO aBTOPCKON padouell mporpaMMbl U MPEXe
BCEro yuuTeno. ABTOp paboueill mporpamMmbl BIIPAaBE YBEIMUUTH MPEIJIOKEHHOE
YUCI0 y4eOHBIX 4YacOB Ha TeMbl, Tpelyromue O0ojiee AIUTEIBHOTO H3y4YeHUS
oOyuatomumucs ¢ 3[1P, win yMEeHbIINTh KOJIMYECTBO YAaCOB HA TEMbI, U3ydyaeMble
Ha O03HAKOMUTEJIBHOM YpOBHE. JJOIyCTHUMO TakKe JIOKaJbHOE MEPEPACIIPEACIICHHE
U TIEpECTaHOBKA JJIEMEHTOB COJEP>KAHMSI BHYTpH AaHHOro kiacca. KosmyecTBo
IPOBEPOYHBIX PadOT (TEMATUYECKUH U UTOTOBBIM KOHTPOJb KayecTBa YCBOCHMS
y4eOHOro MmaTepuana) U UX THUIN (CaMOCTOSITENIbHBIE M KOHTPOJIbHBIE PabOTHI,
TECThI) OCTAIOTCA Ha yCMOTpPEHUE yuuTens. Takxke yuyuTeab BIpaBe yBEIHMUUTh WU
YMEHBIIIUTh YHUCJIO Y4eOHBIX YacoB, OTBeACHHBIX B IIpumepHoil paboueii
nporpamMme Ha 00001eHre, TOBTOPEHNE, CUCTEMATU3ALMIO 3HAHUNW 00YyYaroIUXCsl.
EAVHCTBEHHBIM, HO MPUHUMIIUAIBHO BaXXHBIM KPUTEPUEM, SIBIIICTCS JTOCTHIKEHHE
pe3ynbTaTOB O0yUEHHUS, YKa3aHHBIX B HACTOSIIEH MporpaMMme.

[TPUMEPHA PABOYAS ITPOIT'PAMMA
YYEBHOI'O KYPCA «MATEMATUKA». 5-6 KJIACCBI

Henun n3yvyeHus yueOHOro Kypca

[TproputeTHBIMH LIETAIMU O0yUYEHHS] MaTeMaTUKe B 5—6 Kilaccax sIBISIOTCA:
® MPOJOJKEHHUE (POPMUPOBAHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATUN (UHCTIO,

BEJIMYMHA, reoMeTpuyeckas (Gpurypa), o0ecrneurnBaroX MPEEMCTBEHHOCTh

U MIEPCIEKTUBHOCTh MaTEMAaTUYECKOr0 00pa30BaHus 00yUYarOLINXCs;

® DPa3BUTHE UHTEIUIEKTYyaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEHN 00yUaromuxcs ¢
311P, mo3HaBaTeIbHON aKTUBHOCTH, UCCIEAOBATEIIbCKUX YMEHHM, HHTEpeca
K U3YYEHUIO MAaTEMaTHKU;

e noaseneHue oOyvarommxcs c¢ 3IIP Ha pocTymHOM A HHUX YpOBHE K
OCO3HAHUIO B3aMMOCBSA3M MaTeMaTUKHU U OKPY>KaIOIIETO0 MUPA;

e (opmupoBaHue€ (YHKIMOHAIBHON MAaTEeMaTU4YECKONM I'PAaMOTHOCTH: yMEHUS
pacno3HaBaTh MaTeMaTH4YecKhe OOBEKThl B  pEajbHBIX KM3HEHHBIX
CUTyalUsAX, NPHUMEHAITh OCBOEHHBIE YMEHUS JUISI PEUICHUS MPAKTUKO-
OpUEHTHPOBAHHBIX 3a/1a4, MUHTEPIPETUPOBATh IOJYYECHHBIE PE3YIbTATHI U
OLICHMBATh UX HA COOTBETCTBUE MPAKTUYECKON CUTyal[1H.



OcCHOBHBIE JIMHMM COJEpKaHUs Kypca MaTeMaTHKH B 5—6 Kiaccax —
apumeTHyecKkass M TreoMEeTpUuYecKasi, KOTOpbIE pPAa3BUBAIOTCS MapajliebHO,
KaXKJ1asi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT
JPYroi, a B TECHOM KOHTaKTe€ U B3auMojecTBuu. Takxke B Kypce MPOUCXOIUT
3HAKOMCTBO C dJIEMEHTaMU aire0pbl U OMHUCATEIbHON CTATUCTHKHU.

N3yuenue apudmeTnueckoro Marepraia HAYMHACTCS CO CUCTEMATU3ALNK U
pPa3BUTHS 3HAHUHM O HATYpaJbHBIX YHCIAX, OJYUYEHHBIX B HauadbHOU 1ikosne. [lpu
TOM COBEPIICHCTBOBAHUE BBIYMCIUTENBHON TEXHUKH W (HOPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHMM COYETAETCS C PAa3BUTHUEM BBIYUCIUTEIBHOW KYJIBTYpHI, B
YaCTHOCTH C OOYYEHHEM IPOCTEHIINM MTPUEMaM MPUKHUJIKK U OI[€HKU PE3YJIHTATOB
BBIUMCIIEHUN. [3ydeHue HaTypanpHBIX 4YHCEN IIpOJODKaeTcs B 6  Kiacce
3HAKOMCTBOM C HAYaJIbHBIMH MOHATUSIMH TEOPUH IE€ITUMOCTH.

Hpyroii KpynHbIi OJOK B COAEpKaHUM aApU(PMETUYECKOM JIMHHUM — 3TO
npobu. Havano u3yueHuss OOBIKHOBEHHBIX M JIECATHYHBIX TPOOEH OTHECEHO K 5
KJ1accy. DTO MEPBBIM 3Tal B OCBOCHUM JIpOo0E€i, Koria MpoUCXOJUT 3HAKOMCTBO C
OCHOBHBIMU HJI€SIMHU, MOHATUSAMU TeMbI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
IpoOelt B MOJIHOM O0BEME MPEIIeCTBYEeT M3YUYEHHIO NECATUYHBIX IpOOei, uTo
1EeJIeCO00Pa3sHO C TOYKU 3PEHUs JIOTMKH H3JI0KEHMsI YMCIOBOW JIMHUM, KOIJa
npaBwia JCHUCTBUM C JIECATUYHBIMU JApPOOSIMH MOXKHO OOOCHOBaTh YXKe
U3BECTHBIMH QJITOPUTMAaMH BBIMOJIHEHUS EUCTBUN ¢ OOBIKHOBEHHBIMU JIPOOSMHU.
3HaKOMCTBO C JIECATUYHBIMU APOOSMHU PACHIMPUT BO3MOKHOCTHU JIJISi IOHUMAHUS
OOy4YarOIIMMUCS MPUKIAHOTO TPUMEHEHUSI HOBOW 3alUCH MPU U3YYEHHUH JIPYTUX
IIPEAMETOB U MPHU MPAKTUYECKOM HMCIONb30BaHUU. K 6 KiacCy OTHECEH BTOPOM
3Tal B U3YYEHUM JApoOeil, IrAe MNpPOUCXOJUT COBEPIICHCTBOBAHME HABBIKOB
CpaBHEHUSI W TpeoOpa3oBaHUsi JpoOed, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKMA BBIYUCICHUI, B TOM 4YHCIIE 3HAUYECHHU
BBIpQXEHUM, ColepKaluX U OOBIKHOBEHHbIE, U IECATUUHbIE IPOOH, YCTAaHOBIICHHUE
CBSI3eH MEX 1y HUMH, paCCMOTpPEHHE MPUEMOB pELIeHNUs 3a/1a4 Ha Jpoou. B Hauane
6 KJ1acca MpOUCXOAUT 3HAKOMCTBO C TIOHSTHEM IPOLEHTA.

OCOOEHHOCTBIO H3Y4YEHHUS] TOJOXKUTEIbHBIX U OTPHULATEIbHBIX YHCENd
ABJIAETCSI TO, YTO OHHU TAK)K€ MOTYT PacCMaTpHUBATHCS B HECKOJIBKO 3TamoB. B 6
Kjlacce B Havaie n3ydeHus: Tembl «IloJoKuTenpHble W OTPHULATENIBHBIE YHCIIA»
BbIACIsIeTCsT noareMa «llenble yucna», B paMKax KOTOpPOW 3HAKOMCTBO C
OTpUUATEIBHBIMM  YHMCIAaMH M JCHCTBUSAMH C  TOJIOKHUTEIbHBIMU U
OTPULIATEIBHBIMU YHUCIAMU MPOUCXOAUT HA OCHOBE COJIEPXKATEIBHOIO MOAXOAA.
DTO MO3BOJIIET HA JOCTYITHOM YPOBHE MO3HAKOMUTH YUYAIIUXCSI MPAKTUYECKU CO
BCEMH OCHOBHBIMM TMOHSITUSMU TE€MbI, B TOM YHKCJE U C NPaBWIAMH 3HAKOB IpH
BBINIOJIHEHUU apudmMeTnueckux nercTBuidl. M3ydeHue paluoHaNbHBIX YHUCENT Ha
ATOM HE 3aKOHUYHUTCSA, a OyAeT MPOJOJIKEHO B Kypce anreOpsl 7 Kilacca, YTO CTaHEeT
CIIEIYIOIIMM IPOXOJAOM BCEX MNPUHLUIHAAIBHBIX BOIPOCOB, TEM CaMbIM
pasziesieHue TPYAHOCTEeH 00JieryaeT BOCIIPUSTUE MaTepHalia, a paclpeiesieHue BO
BPEMEHU CITOCOOCTBYET MPOYHOCTU MPUOOPETAEMBIX HABBIKOB.

[Ipu oOydeHnn peneHnto TEKCTOBBIX 33/1ad B 5—O6 Kilaccax MCIOIb3YIOTCS
apudmeTrnyeckue mNpUEMBI perieHus. TeKCTOBble 3ajJaud, peuiaemble MpH
0TpabOTKE BHIYMCIUTENBHBIX HABBIKOB B 5—6 Kjlaccax, pacCMaTpUBAIOTCS 3aa4u



CIIEYIOIIMX BHUJIOB: 3aJa4d Ha JABWKEHWE, HA YaCTH, HA MOKYIIKH, Ha paboTy U
IIPOU3BOMTEIBHOCTD, HA MPOLEHTHI, HA OTHOLIEHUS U nponopuuu. Kpome Toro,
oOyuJaroluecs: 3HaKOMATCS ¢ MpUEMaMH PELICHUs 3a7a4 epedopoM BO3MOMKHBIX
BapUaHTOB, y4yaTcsl paboTaTh ¢ MH(pOpMaLUel, npeacTaBaeHHON B (GopMe TabIuIl
VI IAarpamM.

B [Ilpumepnoii pabGouedi mnporpamMme mOpeaycMOTpeHO (opMHupoBaHHUE
IpONEAECBTUUECKUX anreOpandeckux MpeAcTaBleHUM. bBykBa Kak CHMBOI
HEKOTOPOTO YMCJIA B 3aBUCHUMOCTH OT MAaT€MaTH4eCKOr0 KOHTEKCTAa BBOJMTCS
IIOCTEIIEHHO. DyKBEHHAas CMMBOJIMKA IIMPOKO HCIIOJIB3YETCA MPEXKIAE BCErO IS
3alyicu  OOLIMX YTBEPXKIACHUM M TPEIIOKEeHUH, (OpMyl, B YACTHOCTU JUIA
BBIYMCJIEHUS T€OMETPUYECKUX BEJIMYMH, B KAUECTBE «3aMECTUTEISD YNCIIA.

B kypce «Marematukm» 5—6 K1acCOB MpEICTABICHA HATIIAIHAS T€OMETPUS,
HalpaBj€HHass Ha pa3BUTHE OOPA3HOIO  MBIIUJIEHUS, MPOCTPAHCTBEHHOIO
BOOOpa)KE€HUS, HM300pa3UTENIbHbIX YMEHHUW. OTO BaXHBIM 3Talm B H3YYCHHUH
Ir€OMETPUH, KOTOPBIM OCYLIECTBIIIETCA HA HaIVAJIHO-IPAKTUYECKOM YpPOBHE,
ONMpaeTcsl Ha HarjisigHO-00pa3HOe MbllUIeHHe oOyuaromuxcs. bombiias posib
OTBOJMTCS IIPAKTUYECKON NEeATEIIbHOCTH, OIIBITY, DKCIIEPUMEHTY,
MozienrpoBaHuio. O0yyaronyecs: 3HaKOMATCS ¢ T€OMETPUUECKUMH (Urypamu Ha
IUIOCKOCTH M B IPOCTPAHCTBE, C HUX NPOCTEHIIMMHU KOH(UTyparusMH, ydaTcs
n300pakaTb WX HAa HEJIMHOBAHHOM M KJeT4yaTol Oymare, paccMaTpuBarOT HX
IIPOCTENIIME CBOWCTBA. B mponecce n3ydeHus HarJsAIHOW T€OMETPUM 3HAHMS,
NOJIyYeHHbIE OO0Yy4arolMMUCS B HayalbHOW IIKOJE, CUCTEMATU3UPYIOTCA H
pacuMpsOTCS.

MecTo yueOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydyeOHOMY IulaHy B 5—6 Kiaccax HM3ydaeTrcs MHTErPUPOBAHHBIN
npeamer «MaTreMaTuka», KOTOpBIM BKIIOYaeT apuMETUYECKUd MaTepuan |
HATJISJIHYI0O TEOMETPHUIO, a TakKe MPOINEJCBTUYECKUE CBEJCHUS W3 alreOphl,
AJIEMEHTHI JIOTUKHU U Havalla OMKCATEIbHOW CTATUCTUKH.

VY4eOHbIN MIaH Ha U3YYCHHE MAaTeMaTUKHU B 5—6 Kiaccax OTBOJUT HE MEHeEe
5 yueOHBIX YacoB B HEJENIO B TEYEHHE KAXKIOTO roja 00y4eHHs, BCETO HE MEHee
340 y4eOHBIX YacoB.

COHEPXXAHUE YUEBHOI'O KYPCA (I10 TOAAM OBYYEHNM )

5 KIIACC

Hamypanovnsie uucna u Hyno

Harypansnoe uucno. Psan HatypaneHbix yucen. Ywucino 0. M3o0paxkeHue
HaTypaJIbHBIX YMCEN TOUKAMH Ha KOOPJIMHATHOU (YMCIIOBOM) MPSIMOIA.

Ilo3unmonnas cucrema cuucieHus. Pumckasa Hymepayus Kak npumep
HeNoO3UYUOHHOU cucmembl cuucienusa®. JlecaTnunas CuCTeMa CYMCIIEHHS.

! 3H€CL " Jajee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNEC KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATCIILHO OIPCALIIACT 00BeEM n3y4aceMoro marepualia.



CpaBHeHHE HATypaJIbHBIX YUCEJ, CPABHEHHUE HATYPAJbHBIX YUCEN C HYJIEM.
Cnoco0bl cpaBHeHUs. OKpyTieHUE HATypaTbHbBIX YUCEN.

CrioxeHne HaTypaldbHBIX YHCEIT; CBOMCTBO HYJIA MPH CIOXKEHUU. Briuntanue
KaK JeHCTBUE, OOpaTHOE CIOKEHHUIO. Y MHOKEHUE HATypaJbHBIX YMCEN;, CBOMCTBA
HYJId W €IUWHULBI TNpu YMHOXeHuHu. JleneHnwe Kkak paeWcTBue, oOpaTHOE
YMHOXEHNI0. KOMITOHEHTHI AENCTBUM, CBSI3b MEXAY HUMU. [IpoBepka pesynbpTara
apumeTndeckoro peiictBus. IlepemecTuTenbHOe M cOYETaTeNIbHOE CBOWCTBA
(3aKOHBI) CIIOKEHHSI M YMHOXEHHS, pacnpeoeiumenbHoe C8oUcCmeo (3aKow)
VMHOMICEHUA.

Ucnonb3oBanue OYKkB s 00O3HAUEHUSI HEU3BECTHOTO KOMIIOHEHTA U
3aIliCU CBOMCTB apu(PMETHUECKUX JICHCTBUH.

Jenumenu u xpamuvie yucna, pasnoxeHue Ha MHoxutenu. [IpocTteie u
cocTaBHbIe uucna. I lpusnaxu denumocmu na 2, 5, 10, 3, 9. Jlenenue ¢ 0oCTaTkoM.

CreneHb C HaTypaJbHBIM I[IOKA3aTeNIEeM. 3alKCh YHUCIA B BHJAE CYMMBI
pa3psIAHBIX CIAracMbIX.

UucnoBoe BbIpaKeHUE. BpluncieHWe 3HAYEHUN YHMCIOBBIX BBIPAXKEHUN;
MOPSAJOK  BBINIOJHEHUs  JIeWcTBUM.  Mcmosib30BaHME  NOpU  BBIYMCIICHUSX
MEPEMECTUTEIIBHOTO ¥ COYETATEJIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHUS H
YMHOKEHUS, pACNPeOeUmenbHO20 CEOUCMBA YMHONCEHUS.

JApodu

[IpencraBienne o JpoOu Kak crmoco0e 3amucu YacTh  BEIMYHUHBI.
OObikHOBEHHBIE ApoOu. IIpaBuibHBIE W HempaBuibHblE ApoOH. CMellaHHas
IpoOb; TPENCTABICHWE CMEIIAHHOW JpoOM B BHJIE HENMPaBUWIBHOW JIpoOM U
BBIJICJICHUE 1I€JIOM YacTH Yuclia U3 HerpaBWIbHOU Apodu. M3o0pakeHue npoodeit
TOYKaMH Ha YHCIIOBOM mpsiMoil. OcHOBHOE CBOMCTBO Apodu. Coxpawerue opobeli.
Ilpuseoenue opobu xk nosomy 3namenamento. CpaBHeHUE TPOOECH.

CrnoxeHre ¥ BhIUMTaHUE Jpo0eit. YMHOKEHHE U JIeJICHUE Apo0Oeii; B3anMHO-
oOpatHble 1podu. Haxoocoenue uacmu yeno2o u yeno2o no e2o 4acmu.

Hecstuunas 3amuck ApooOeit. [IpencraBienne ASCATUYHONW APOOM B BHUJC
OOBIKHOBEHHOH. M300pakeHne AECATUYHBIX JApoOel TOYKaMu Ha YHUCIOBOU
npsimoii. CpaBHEHUE IECITUYHBIX IPOOEH.

Apudmernueckue AEHCTBUS C JECATHYHBIMH ApoOsMu. OkpyeneHue
OecsmuyHbIX Opooell.

Pemienne TekCTOBBIX 32124

Pemenne TekcTOBBIX 3adady  apu(METUYECKUM CcrocoboM. Peuwenue
noeuyeckux 3aday. Pewenue 3adau nepeOOpom 6cex 603MONCHLIX BAPUAHMNOS.
Hcnonb30BaHue NMpy pelieHrH 3a/1a49 TaOJIUIl U CXEM.

Pemienne 3amay, comepKalMxX 3aBUCHUMOCTH, CBSI3BIBAKOLIUE BEIUYUHBIL:
CKOpPOCTb, BpEMsI, pACCTOSHUE; LI€HA, KOJMYECTBO, CTOMMOCTh. EIWHHUIIBI
U3MEpPEHUs: Macchl, 00bEMa, IICHBI, PACCTOSHUS, BPEMEHHU, CKOpOCTH. CBS3b
MEXKy €AMHUIIAMHA U3MEPEHHUS KaKI0H BETUYUHBI.

Pemenre oCHOBHBIX 3a71a4 Ha IpOOH.

[IpencraBnenre naHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpusi

Harmsinaele mpeacraBienust o (Qurypax Ha IJIOCKOCTH: TOYKa, MpsiMas,



OTPE30K, Jy4, yroJ, JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTB, KpyT. YroiL. IIpsamoi,
OCTpPBIN, TYIION U PA3BEPHYTHIC YTJIBL.

JliHa oTpe3ka, METpUYECKHe €IUMHUIIBI JUTHUHBL. [[JTMHa IoMaHo, mepuMeTp
MHOTOYTOJIbHUKA. VI3MepeHne U MoCcTpoeHne yrioB C MOMOIIbIO TPAHCIOPTHUPA.

Harnsinuele mpencrtaBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK;
NPsIMOYTOJILHUK, KBAJIpaT; TPEYTOIbHUK, O paseHcmae uzyp.

N3obpaxxenne ¢uryp, B TOM uucie Ha Kierdarod Oymare. [locmpoenue
KOH(ueypayuti uz uacmetl npsamou, OKPYICHOCMU HA HETUHOBAHHOU U KIemyamou
Oymaee. VIcnonp30BaHNE CBOKMCTB CTOPOH U YIJIOB MPSAMOYTOJIbHUKA, KBaJApaTa.

[Tnomanes TPAMOYTOJIEHMKA W MHOTOYTOJIBHHUKOB, COCTABJICHHBIX U3
MPSMOYTOJIEHUKOB, B TOM 4YHCIEe (QUTYp, H300paXEHHBIX Ha KJIETYATON Oymare.
EnuHune! nzmepeHus mionaau.

Haensonvle  npedcmasnenus 0 NPOCMPAHCMBEHHbIX  hu2ypax:
NPAMOY2ONbHbIL — napaiieienuned,  Kyo,  MHococpanHuku.  HM3o06pasicenue
npocmetiuux MHo2oepanuukos. Pazeépmku kyba u napannenenuneda. Cosoanue
Mooeell MHO202PAHHUKO8 (U3 Oymacu, nposoaoKU, NAACMUIUHA U OD.).

O0vém npsamoy2oibHo20 napaineienuneoa, kyoa. Edunuysr uzmepenus
0b6véma.

6 KIIACC

Hamypanvnuie uucna

Apudmernyeckue NEUCTBUS C MHOTO3HAYHBIMM HATYpajIbHBIMU YHCJIAMHU.
YucrioBble  BBIpAXEHUS, TMOPANOK  JEHUCTBHUM,  HCIOJb30BAHUE  CKOOOK.
Hcnonp30BaHnue MpU BBIYUCICHUSX MEPEMECTUTEIBHOTO U COUYETATEIBHOTO
CBOMCTB CIIOXKEHUS U YMHOXEHUS, pacnpeoerumenbHo20 C80UCMBA YMHONCEHUS].
OxkpyrJyieHHEe HATypaJIbHBIX YUCE.

Jlenutenu M KpaTHbBIE YUCTA; HAUOONbWUL 00WULL Oelumellb U HauMeHblULee
obwee kpamuoe. [enumocms cymmul U npoussedeHus. JleneHne ¢ OCTaTKoOM.

Jlpoou

OObIKHOBEHHAsI JApOOb, OCHOBHOE CBOMCTBO JAPOOH, COKpAIICHHE IpOOcCii.
CpaBHeHuUe U yrnopsijounBanue apooeit. Pemenue 3a1a4 Ha HaXOXKJACHUE YaCTH OT
[EJOr0 W IeJIOT0 TO ero 4YacTu. JIpoOHoe dYHCIO Kak pe3ynbTaT JejeHHs.
[IpencraBienue necaTUUHON APOOHU B BUI€ OOBIKHOBEHHOM APOOH U BOZMOXKHOCTh
npeACTaBlIeHUs] OOBIKHOBEHHOM IpoOU B BHUJIE NECATUUHOU. JlecsaTUUHbIE ApoOH U
MeTpuueckasi cuctema mep. ApudpMeTndeckue JeHCTBUS U YUCIIOBBIC BBIPAKCHUS
C OOBIKHOBEHHBIMU U JIECSITUYHBIMU APOOSIMHU.

OtHomienue. JleneHue B JaHHOM OTHOIIEHUU. Macwima6b, TPOMOPIUS.
[IpuMeHeHune ponopIun NPU PELICHUN 3a1a4.

[Tonsitue mpotieHTa. Beiuncnenue MpoueHTa OT BEJIMYMHBI U BEJIMYUHBI 0
e€ mpolieHTy. BeipakeHue IpOIeHTOB JeCATUYHBIME ApoOsiMu. Perenue 3amayd Ha
MPOIIEHTHI. BrIpaskeHre OTHOIIICHHS BETUYUH B MPOIEHTAX.

IHonoxcumenvuvie u ompuyamenvHvle YUcIa

[TomoxxutensHble W OTpHUIlaTeNbHble uncia. Llembie uyucna. Mooyre uucaa,
eeomempuieckas uHmepnpemayusi Mmooyia uucia. V3o0paxeHue uucen Ha
KOOpPJIWHATHOM NpsAMOn. Hucnosvle npomedcymxu.



CpaBuenue uymcen. ApupMeTHUECKHE ACUCTBUS C MOJOXKUTEIBHBIMU HU
OTpHULATEIbHBIMU YHCIIAMHU.

[IpsimoyronbHas cucTreMa KOOpAMHAT Ha miiockoctu. KoopauHarsl Touku Ha
IUIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek u puryp Ha KOOpAMHATHOM
IUIOCKOCTH.

bykeennuvie eviparrcenus

[Ipumenenne OykB [ 3allUCM  MaTEMAaTUYECKUX  BBIPAKEHUH U
npenioxennii. CBoiicTBa apudmMeTndeckux NeUCTBUN. Bykeenuvie vipasicenus u
yucnogvle NOOCmMano6ku. ByKBEHHbIE pPABEHCTBA, HAXOXKJACHUE HEU3BECTHOTO
komnoHenta. dopmynsl; (GopMynbl HepuMeTpa MU IJIOMAAU MPSMOYTOJbHHKA,
KBaJIpata, 00véma napaiieienuneda u Kyoa.

Pewienue mexcmosuvix 3a0au

Pemienne TeKCTOBBIX 3adady  apu(pMETHYECKUM crocoOoM. Pewenue
Jloeudeckux saoay. Pewenue 3a0au nepebopom écex 603MOACHBIX 6APUAHMOS.

Pemenne 3agad, conepkamux 3aBUCUMOCTH, CBS3BIBAIOLIMX BEIMYHHBIL:
CKOPOCTb, BpeMH, PacCTOSIHHME; 1ICHa, KOJIM4ECTBO, CTOUMOCTB;
IPOU3BOAUTENBHOCTh, BpeMs, 00bEM paOOThl. EIUHUIBI M3MEpEeHHs: Macchl,
CTOMMOCTH; PACCTOSIHUS, BPEMEHH, CKOpOCTH. CBiA3pb MEXAy eAUHULAMU
U3MEPEHHUS KaXK10M BEJITMYHHBI.

Pemenne 3amad, CBSA3aHHBIX C OTHOLIEHUEM, IPONOPLMOHAIBHOCTHIO
BEJIMYMH, MPOIIEHTaAMU; PEIIEHNE OCHOBHBIX 33J]a4 HAa JPOOU U MPOLEHTHI.

Oyenxa u npukuoka, okpy2ieHue pe3yibmama.

Cocmasnenue 6yK8EeHHBIX 8bIPANCEHULL NO YCLIOBUIO 3A0AYU.

[IpeacTaBneHre NaHHBIX C MOMOINIbIO Tabmul U auarpamm. CrosOuarbie
JMarpaMMbl: YTEHUE U MOCTpOeHHE. YTeHHE KPYTOBBIX AUArpamM.

Haznaonaa ceomempusn

Harnsigaele mpencraBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMas,
OTpE30K, JIy4, YIroJl, JOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHHUK,
OKPYXHOCTb, KPYT.

Bzaumnoe pacnonosicenue 08yx NpAMbIX HA NIOCKOCMU, NAPAJLENbHble
npsamvle, NEPNeHOUKYIapHule npsmvle. VI3MepeHHe pAacCTOSHHUM: MEXAy IBYyMs
TOYKaMH, OT TOYKH JI0 IPSIMOM; IJTMHA MapIIpyTa Ha KBaJpPaTHOM CETKE.

W3mepeHre W IOCTPOEHUE YIJIOB C IIOMOINBI TpaHCIopTHpa. Bumel
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH, TYHOYTOJIbHBIH;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUU. YeThIpEXYToIbHUK, [IPUMEPHI
4eThIPEXYTOJbHUKOB. [IpsIMOYTOIBHUK, KBaJpaT: UCIIOJIb30BAHUE CBOWCTB CTOPOH,
yIJ0B, AuaroHaneil. Mzobpaoicenue ceomempuueckux @ueyp Ha HEIUHOBAHHOU
Oymaze ¢ UCNONbL30BAHUEM YUPKYJA, JUHEUKY, Y2OIbHUKA, MPAHCNOPMUpA.
[TocTpoeHus Ha KjieT4yaTon Oymare.

[lepumerp ™HOTOyrospHuka. IloHaTne momaan GUIYpHl; €IUHUIBI
u3MepeHus miomaay. [IpubnmxénHoe nuaMepeHue mwiomaan Guryp, B ToM 4ucie
Ha KBaJpaTHOU ceTKe. [Ipubnudicénnoe usmepenue OIUuHbl OKPYICHOCMU, NIOWAOU
Kpyea.

Cummempus:  yenumpanivhas, oceéas U  3€PKATbHASL  CUMMEMPUU.
Ilocmpoenue cummempuunvix ucyp.



Haenaonvie  npeocmasnenusi 0 NpOCMPAHCMBEHHLIX — uypax:
napanienrenuneo, Kyo, npuzma, Nupamuod, KOHyC, YUIUHOp, wap u cgepa.
H3obpadicenue NpoOCMpPaHCmeeHHbIX Quayp. Ilpumepur Ppazeepmox
MHO202PAHHUK08, yuiunopa u xkouyca. CozoaHue mooeneti npoCmpaHCmEeHHbIX
Queyp (us bymaeu, nposoIOKU, NAACMUTUHA U OP.).

llouamue ob6wéma, eounuywvl uzmeperus oovéma. O6vEM NPAMOY20TbHO2O
napannenenuneoa, Kyoa.

[TPUMEPHAA PABOYAS ITPOITPAMMA
YYEBHOI'O KYPCA «AJIT'EBPA». 7-9 KIIACCBI

eau ndyyenust yueOHOro Kypca

Anre0Opa SBISETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOW IIIKOJIBI: OHA
oOecrieynBaeT M3y4YCHHE JAPYTUX JUCUUIUINH, KaK €CTECTBEHHOHAYYHOTO, TaK U
IYMaHUTAPHOTO IIMKJIOB, €& OCBOEHHE HEOOXOAUMO JUIsl  IMPOJIOJDKEHUS
oOpa3oBaHus W B TOBCEAHEBHOM Xu3HU. Pa3Butre y 00ydaronmuxcsi Hay4HBIX
MpeICTaBICHUN 0 MIPOUCXOKICHUN
U CYIIIHOCTH aJIreOpanyecKkux aOCTpaKIui, crocode OTpakeHHs] MaTeMaTHYECKOM
HAyKOH SIBJICHUH M MPOLIECCOB B MPHUPOJE M OOIIECTBE, POIM MATEeMaTHUYE€CKOTO
MOJCIMPOBAaHUS B HAYYHOM TIO3HAHWM W B TIPAKTUKE CIOCOOCTBYET
(GhOpMHUPOBAHNIO HAYYHOTO MHUPOBO33PEHUS W KAUYE€CTB MBIINUICHUS, HEOOXOIUMBIX
JUIs. ajanTaldd B COBPEMEHHOM LH(poBoM oOmiecTtBe. M3yuenuwe anreOpbl
€CTECTBEHHBIM 00pa3oM 00eCleurnBaeT pa3BUTUE YMEHUS HAOII01aTh, CPABHUBAT,
HaXOJUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTH MBINLUICHUS, CIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATh CBOWM JEHCTBHUS W BBIBOABI, (OPMYIHPOBATH
yTBepkeHus. OcBoeHre Kypca ainreOpbl 00ecreuynBaeT Pa3BUTHE JIOTHYECKOTO
MBIIIJICHUS OOYYaIOIIUXCSl: OHU HCIOJIB3YIOT JCAYKTHBHBIE M WHIYKTHBHBIC
paccyxaeHusi, o00OIeHne M KOHKPETH3aIuio, abCTparupoBaHUE W aHAJIOTHIO.
OOyuenne anrebpe TmpeanonaraeT 3HAYUTEIbHBIA O0BEM CaMOCTOATEIIBHOM
NEATETLHOCTH OOYYalolIUXCsl, TO3TOMY CaMOCTOSATEIHLHOE pEIICHHE 3ajad
€CTECTBEHHBIM 00pa3oM SIBIISIETCA peau3aiueil JAesTeIbHOCTHOTO TPUHIINIA
oOyJeHUs.

B cTpykType mporpammbl ydeOHOTO Kypca «ATeOpa» OCHOBHOM IITKOJIBI
OCHOBHOE MECTO 3aHHUMAIOT COJCP)KaTeIbHO-METOINYECKHE JTUHUU: «YUuciaa u
BBIYHCIICHUS»; «AJredpanueckue BBIpAKEHUS»; «YPABHEHHUS U HEPABEHCTBAY;
«Dynkum». Kaxxnas u3 3TUX COIEPKATEIBHO-METOANYECKUX JINHUN Pa3BUBACTCA
Ha MPOTSHKEHUH TPEX JIET U3yUEHUs Kypca, ECTECTBEHHBIM 00pa30oM MEeperuieTasch
U B3aUMOJICUCTBYSL C JAPYTMMH €ro JuHUsAMH. B Xozme wu3ydeHuss Kypca
OOyYarOIIMMCST TTPUXOJUTCS JIOTHYECKH PACCYXKIaTh, MCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBIN SI3bIK. B CBsI3U ¢ 3TUM 1eecoo0pa3HO BKIIOYUTH B MPOTPAMMY
HEKOTOpPbIE OCHOBBI JIOTHIKH, TPOHHU3BIBAIONINE BCE OCHOBHBIC Pa3/Ieiib
MaTEMaTUYECKOro 00pa30BaHMs M CHOCOOCTBYIOIIME OBJIAJICHUIO O00YUYaIOIIUMHUCS
OCHOB YHUBEPCAJIBHOTO MAaTEMaTHYECKOro s3bIka. TakuM 00pa3oM, MOXKHO
yTBEP)KIaTh, YTO COACPKATEILHOM U CTPYKTYpPHOH OCOOCHHOCTBIO Kypca



«Anredpay» SBISETCSA €ro UHTETPUPOBAHHBIA XapakTep.

Conepxxanne smHUKM «Yucna W BBIYMCICHUS) CIIY)KUT OCHOBOW  JUIS
JAJIbHENIIEr0 U3yYeHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO Y O0y4arolIuXcs
JIOTHYECKOI0 MBILIUIEHUS, (OPMUPOBAHUIO YMEHUS MOJIb30BAThCS aITOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJAUMBIX JIJIsl TOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHATHUSA O YKCIIE B OCHOBHOM LIKOJIE CBSI3aHO C PALIMOHAJIBHBIMU
U HUPPALMOHAIBHBIMM  YHUCJIaMH,  (QOPMHUPOBAHUEM  IPEACTABICHUN O
JNEUCTBUTEILHOM 4YHCIJIE. 3aBEpPLIEHUE OCBOEHUS YWCIOBOW JIMHUM OTHECEHO K
cTaplieMy 3BeHy 0011ero 0opa3oBaHusl.

ConepxxaHue JByX  anreOpamyeckux JIMHUA —  «AureOpandyeckue
BBIPDAKEHUS» W «YPAaBHEHHS M HEPABEHCTBA» CHOCOOCTBYET (POPMHUPOBAHUIO Y
00y4arolmxcs MaTeMaTHYEeCKOro armapara, HeoOXOAMMOro JUisd PEIICHUs 3ajad
MaTE€MaTUKH, CMEXKHBIX MPEIMETOB U NPAKTUKO-OPUEHTHPOBAHHBIX 3a1ay. B
OCHOBHOM WIKOJIE Y4YeOHBIH MaTepuan TPYHNIUPYETCs BOKPYT pallMOHaJIbHbBIX
BbIpaXEHUI. Anredpa JEMOHCTpUPYET 3HAUCHHE MaTEeMaTHUKU Kak s3bIKa s
IIOCTPOEHUSI MATEMAaTHYECKMX MOJENEH, OINHUCAaHHUS IPOLECCOB U  SIBICHUM
peanbHOro Mwupa. B 3amaum oOydeHus anreOpe BXOAAT TaKkKe HalibHEUIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOAWMOTO, B YAaCTHOCTH, MJIs
OCBOEHHUS Kypca HWH(POPMATHUKU, U OBJAJCHUE HABbIKAMHU JIE€TyKTHUBHBIX
paccyxaenuil. [IpeoOpa3oBanre CUMBOJIBHBIX (POPM BHOCUT CBOM crienuuyecKkuit
BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanve  (QyHKIMOHAJIbHO-TpaUUECKOM  JIMHUM  HALEJIEHO  Ha
MOJIyYeHHE MIKOJIbHUKAMH 3HAHUA O (DYHKIMSIX KaK BaKHEUILIEH MaTeMaTHYECKOM
MOJIeNIM /IJIs1 OMMCAHUS U UCCIEA0BAHMS Pa3HO-00pa3HbIX MPOLIECCOB U SIBJICHUH B
npupoae u odmectBe. M3ydeHue 3Toro marepuana CIOCOOCTBYET PAa3BUTHIO Y
O0Oy4YaromMXxcs YMEHUS UCII0Ib30BaATh Pa3IMUHbIEC BEIPA3UTEIBHBIE CPEACTBA SA3bIKA
MaTE€MaTUKH — CIIOBECHbIE, CUMBOJMYECKHE, Tpaduueckue, BHOCUT BKIJIAJ B
(dbopMupOBaHKE MPEJICTABICHUNA O POJIM MAaTEMaTHUKU B Pa3BUTUU LUBUWIM3ALMU U
KYJbTYPBI.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHE

CornacHo ydeOHOMYy TUIaHy B 7-9 Kiaccax H3y4aeTcsi Y4eOHBIH Kypce
«Anrebpa», KOTOPBIM BKIIOYAET CIEAYIONIME OCHOBHBIC pa3lieibl COICPKAHUS:
«Yucna u  BBIUMCICHUS», «ANreOpanyeckue BbIpaXEHUs», «YpaBHEHUS W
HEpaBEHCTBa», « DyHKIUN.

VYueOHbIl 1aH Ha U3y4YeHUe anreOpsl B 7-9 Kiaccax OTBOJIUT HE MeHee 3
y4eOHBIX YacOB B HEJEIIO B TEUECHUE KAXKIOT0 roja o0ydeHus, BCETro 3a TpU roja
oOydeHus — He MeHee 306 yueOHBIX YacoB.

COHEPXAHUE YUEBHOI'O KYPCA (I10 TOAAM ObYYEHIM )

7 KIIACC

Yucna u eévluucinenusn
PanunonajabHbIe YHCIA



Jlpobu OOBIKHOBEHHBIE M ACCSITHUYHBIC, MEPEX0] OT OJHON (HOPMBI 3amHUCH
npobeit k apyroi. [loHsATHe panMOHANBHOTO YHCIA, 3aluch, CPaBHEHUE,
yOOPSAIOYUBAHUE  PAlMOHAIBHBIX  4ucel. ApudMeTruyeckue ACUCTBUS C
palMOHAIBHBIMYA YMCIIaMU. Pellienune 3aiad U3 pealbHOW MPAKTUKU HA YacTH, Ha
JpoOH.

CreneHb ¢ HaTypaJlbHbIM [IOKa3aTeJeM: ONpeesieHne, MNpeoOpa3oBaHue
BBIPYKEHUI Ha OCHOBE OMPEICIICHNUS, 3aITUCh OOJIBIIUX YUCEIL.

[IpoueHTsl, 3aUCh MPOLIEHTOB B BHUE APOOH M ApOOM B BUIE MPOLIEHTOB.
Tpu OCHOBHBIE 337]a41 HA MTPOLICHTHI, PELIEHUE 33]1a4 U3 PEAIbHOM IPAKTUKH.

[IpuMeHeHrne TNPHU3HAKOB JCIMMOCTH, pA3JIOKEHHE Ha MHOXHUTEIN
HaTypaJbHBIX YHUCEIL.

PeanbHble  3aBUCMMOCTH, B TOM 4ucle Tpsmas W oOpaTHas
PONOPLIMOHATIEHOCTH.

Anzebpauueckue eviparxcenus

IlepeMeHHbIE, YMCTOBOE 3HAYEHHUE BBIPAXKECHUS C EPEMEHHOM. JlomycTUMBbIE
3Ha4YEeHUS NepeMeHHbIX. [IpencraBpienne 3aBUCUMOCTH MEXY BEIMYMHAMHU B BUJIC
dbopmyibl. Beraucnenus no gpopmymnam.

[IpeoOpazoBanrie  OYKBEHHBIX  BBIPQKEHUW, TOXKIECCTBEHHO  paBHBIC
BBIpKEHUS, MPaBUiIa MPeoOpa30BaHUsl CYMM U MPOU3BEACHUM, TTPABUIIA PACKPBITHUS
CKOOOK Y TIPUBEJICHUS TTOJIOOHBIX CIaracMbIX.

CBOMCTBA CTENEHU C HATYPAIBHBIM MOKA3aTEJIEM.

OpnHounensl 1 MHOTOWIEHBI. CTenenb MHOrowieHa. CloKeHne, BbIYMTaHuE,
YMHOKEHHE MHOTOWICHOB. POpMyJbl COKpPAIIEHHOIO YMHOXEHHUS: KBaJapar
CyMMbl W KBaapaT pa3HocTH. DopMmyna pa3HOCTH KBaApaToB. PaznmoxeHue
MHOTOWICHOB Ha MHOHUTEIH.

Ypasnenusn

VYpaBHeHue, KOpeHb YpaBHEHHMs, MpaBmia MpeoOpa3oBaHUsS YpaBHEHUS,
PAaBHOCHJIBHOCTh YPABHEHUH.

JIuHeHOE ypaBHEHHME C OJHOW NEPEMEHHOM, YMCIO KOPHEW JIMHEHWHOIO
YpaBHEHHUS, pEIICHHE JMHEWHBIX YypaBHeHUW. CocCTaBlI€HUE YpaBHEHUU IO
YCJIOBHIO 3aJjauu. PelieHne TeKCTOBBIX 3a/1a4d C TOMOIIbIO YPaBHEHHUIA.

Jluneiinoe ypasnenue c 06yma nepemennvimu u e2o 2pagux?®. CucreMa IByx
JIMHEMHBIX YPAaBHEHUW C JBYMsl IEpEMEHHbIMHU. PelieHue cucrem ypaBHEHUU
Croco0OM MOACTaHOBKHU. IIpuMepbl pemieHuss TEKCTOBBIX 3aJad C MOMOILBIO
CUCTEM YPABHEHUM.

Koopounamot u cpagpuxu. @ynkyuu

Koopaunarta Toukum Ha mnpsMol. YucnoBble NpoMexyTkH. PaccrosHue
MEXKy ABYMSI TOUKaMH KOOPJIWHATHOW MPSAMOI.

[IpssimoyronbHas cucrema koopauHat, ocu OX u Oy. AbGcuucca U opauHaTa
TOYKH Ha KOOPJAMHATHOM TUIOCKOCTH. [IprmMepsl rpadukoB, 3a1aHHbIX (HOpMYIaMH.
Yrenue rpadMKoB peaTbHBIX 3aBUCUMOCTEH.

[lonsatne ¢ynkuuu. ['paduk dynkmun. CpoiictBa ¢ynkuuit. JluaelnHas

2 3H€CL " Jajee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNEC KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATCIILHO OIPCALIIACT 00BeEM n3yvaceMoro mMmarepuaja.



¢ynkuums, e€ rpapuk. I'padux Gynkuum Yy = kx + b. I'paguueckoe pewenue
JIUHEUHBIX YPABHEHUU U CUCTEM TUHEUHBIX YPAGHEHULL.

8 KIIACC

Yucna u eviuucienus

KBagpatueiii kopeHb u3 uucna. [lomamue 00 uppayuoHanbHOM Uucie.
Hecamuunvie npubnudxicenus uppayuonanvHulx ducen. CBoMcTBa apuPMeTHIECKUX
KBaJpaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAKECHUI
Y BBIUHCIIEHUAM. [lelicmeumenbHbie Yucia.

Crenenb ¢ 1eNbIM TTOKa3aTeaeM 1 €€ cBoiicTBa. CTaHmapTHAS 3alKCh YKCIA.

Anzebpauueckue eviparcenus

KBagpaTHbii  TpEéxwieH; pas3iloKeHUE KBAAPATHOIO TpEXWIEHA Ha
MHOHUTEH.

AnreOpandeckass ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoil apoOwu.
CnoxxeHue, BBIUMTAHHE, YMHOXXEHUE, JICJICHHE anredpandeckux JpoOeH.
PanronanpHbie BRIpOXKEHHS M UX TIPeoOpa3oBaHuE.

Ypaenenusa u nepagencmea

KBanparHnoe ypaBHeHue, popmyra KOpHEH KBaJpaTHOTO ypaBHEHUs. Teopema
Buema. Peuienne ypaBHEHMM, CBOJSAIIMXCS K JIMHEWHBIM M KBaJpPATHBIM.
[Ipocrteiinme qpoOHO-paIIMOHAIEHBIC YPAaBHEHHUS.

I'paguueckas unmepnpemayus ypasHeHuil ¢ 08yMs NepeMeHHbIMU U CUCTEM
JIUHEUHbIX YpasHeHuu ¢ 08ymMs nepemennvimu. llpuMepsl pemeHus CUCTEM
HEJIMHEUHBIX YPaBHEHUMN C IBYMSI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandecKuM CocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OTHOUN NIEPEMEHHOM.
PaBHOCUIBLHOCT, HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl JINHEHBIX HEPABEHCTB C OAHOM MEPEMEHHOM.

Dyukyuu

[Tonsitue dynkuuu. OOMacTh OMpeneNeHUs W MHOXKECTBO 3HAYCHUU
dbynakuun. CiocoObl 3a1anus QyHKITUH.

I'padux pynxiuu. Urenune cBoiicTB dyHKuuu no e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPaXKAIOIINUX PeaTbHbIE MPOIECCHI.

OYHKIMY, OIHUCHIBAIOIINE TPSIMYI0 M OOpaTHYIO MPOMOPIIMOHAIBHBIE

k
3aBUCMMOCTH, WX Tpapuku. Pymkumm y = X%, y = X3, y = 4x, Yy = ~.

I'paghuueckoe pewenue ypaguenuti u cucmem ypagHeHuli.

9 KJIACC

Yucna u evtuucieHus

JleicTBUTEIbHBIE YHCJIA

PanmonanpHbIe YMCIIA, UppayuoHaibHbie HYUCd, KOHeUHble U OeCKOHeuHble
oecsimuunvie Opodou. Muooxcecmeo OelicmeumenvHublx wucel, OelucmeumenvHole
yucia Kak — OecKkOHeyHvle Oecsimuynvle Opobu. B3zaumHo  00HO3HAYHOE
coomeemcmeaue MexHcoy MHOHNCECMBOM OelUCMBUMENbHBIX YUCel U KOOPOUHAMHOLUL
NPSAMOL.



CpasHenue OelicmeumenvbHbIX 4Yucel, apu@memuyeckue Oeucmeus ¢
oelcmeumenbHbiMu YUCIAMU.

N3mepenusi, npudInKeHNsI, OLEHKHU

Pa3mepsl OOBEKTOB OKPYXKAIOMIETO MHpPA, UIMTEIBHOCTH IPOIIECCOB B
OKPY’KaIOIIEM MHUpE.

[Tpubnm>xéHHOE 3HaYCHUE BETUYUHBI, TOUHOCTh PpUOIMKeHUs. OKpyTIeHUE
yucen. [Ipuknika v oleHka pe3yabTaTOB BEIYUCICHUN.

Ypasnenusa u nepasencmea

YpaBHeHus ¢ OHO MepeMEeHHOM

JIuneniHOe ypaBHEHME. Penenue ypaBHEHNM, CBOASIIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. Penienne ypaBHEHH, CBOASAIIMXCA K KBaIPATHBIM.
bukBanpatHoe ypaBHeHUE. [Ipumepuvl peulenus ypagHenuu mpemoveu u 4emeeépmou
cmeneneu pasznodiceHuem Ha MHOICUMEU.

Pemenue qpoOHO-panimoHAIbHBIX YPaBHEHUH.

Pemmenne TeKCTOBBIX 3a7a4 alredpandeckuM METOI0M.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ AByMs IEepeMEHHBIMU U ero rpaduk. Pemenue cucrem aByX
JIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU. PelieHne cucreM AByX ypaBHEHUH,
OJJHO W3 KOTOpBIX JIMHENHOe, a Jpyroe — BTOpoM cremeHu. ['paduueckas
WHTEPHPETalrs CUCTEMBl YPABHEHHUN C IByMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HepasencrBa

UucnoBele HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM INEpeMEHHOW. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW NepeMeHHOW. KBaapaTHble HEpaBEHCTBA.
['paduueckas wHTEpHpeTalys HEPABEHCTB M CUCTEM HEPABEHCTB C JIBYMS
NIEPEMEHHBIMH.

Dyukyuu

KBaapatuunas Qynkmus, e€ rpadux u cpoiicTBa. [lapaGoma, koopauHaThI
BEPIIMHBI 11apabOoJIbl, 0Ch CAMMETPHUH MTapa0OJIBI.

'paduku byHKIWiA: y = kx, y = kx + b, y = X%
y = +Jx,y = SI/II/IX CBOMCTBA.

Yucnoewvie nocinedosamenpbHocmu

OnpenesieHue M cnoco0bI 3a1aHUsI YMCJIOBBIX MOCJIe10BATEIbHOCTEN

[ToHsATHE YMCIIOBOM IOCIICIOBATEIBLHOCTH. 3aJlaHue TIOCIIEA0BATCIIBHOCTH
peKkyppeHTHOl (hopmynoii u popmymoil N-ro useHa.

ApudmMeTnyeckasi 1 reoMeTpUYecKas NPOrpeccuu

ApudmMernueckass U reoMeTpudeckas mnporpeccuu. @opmynsl N-ro 4ieHa
apu(PpMETHICCKON ¥ T€OMETPUUECKON MPOTPECCHl, CYMMBI TIEPBBIX N YJICHOB.

H3z00pasicenue uneno8 apu@memuueckol u 2eoMempuieckol npozpeccuil
MOYKAMU HA KOOPOUHAMHOU naockocmu. JIuHelinvill u IKCNOHEHYUAIbHBIL POC.
Cnookcrble npoyeHmui.



[TPUMEPHAA PABOYAS ITPOIT'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUA». 7-9 KITACCbI

ey u3yyeHus y4e0HOro Kypca

O6mume menu uzydeHus ydeOHOro kypca «l'eoMeTpusi» MNpeaCcTaBIEHBI B
[TOOIT OOO. OHu 3aknr0YarTCs, IPEXKAE BCETO B TOM, UTO HA YPOKaxX F€OMETPUHU
OOy4YaromIMiicss Y4YUTCA TMPOBOJUTH JOKa3aTeNbHbIE PACCYXICHUS, CTPOUTH
JIOTUYECKUE YMO3AKIIOUECHUS, J10Ka3blBaTh WCTUHHBIC YTBEPKACHUS U CTPOUTH
KOHTPIIPUMEPHI K JOKHBIM, IPOBOJIUTH PACCYKJICHUS «OT TPOTUBHOTOY», OTINYATh
CBOICTBa OT MPHU3HAKOB, (HOPMYIUPOBATh OOpaTHBIC YTBEpXKJIeHUS. B 00yueHnun
YMEHUIO pacCyXJaTb COCTOMT Ba)KHOE BOCHUTATEIbHOE 3HAUEHUE HW3YUCHUS
FEOMETPHUH, IPUCYIIIEE UMEHHO OTEUECTBEHHON MaTeMaTHYECKOMN IIKOJIE.

BTopoil 1enbr0 u3ydeHHsT TE€OMETPUU SIBISIETCA HCIOJb30BAaHUE €€ Kak
WHCTPYMEHTA NpPHU PEHIEHUU KaK MATEeMaTUYECKUX, TaK U NPAKTUYECKUX 3aaad,
BCTPEUAIOIINXCSI B  pEaJbHOM KU3HH. ODTOMY COOTBETCTBYET  BTOpas,
BBIYMCIIUTEIbHASA JIMHUS B U3YYEHUU T€OMETpPUU B mIKojie. i 3TOro y4uTelnro
pEeKOMEHJyeTCcsl  MOA0MpaTh  3aJaud  MPAKTUYECKOTO  Xapakrepa IS
paccMaTpuBaeMbIX TEM, YYUTh OOyUYaIOIIMXCA CTPOUTH MATEMATHUYECKUE MOJIEIH
pealbHbIX KU3HEHHBIX CHUTyallud, MPOBOAUTh BBIYUCICHUS W OLECHUBATh
aZIcKBaTHOCTh IOJYYEHHOro pe3yibrara. KpaliHe BaXHO NOMYEPKUBATH CBS3H
T€OMETPUHU C APYTHUMHU TMpeAMETaMH, MOTUBUPOBATh HCIOJIL30BaTh OMPEACIICHUS
reOMETPUYECKUX (DUTYDP U TIOHATHH, JEMOHCTPUPOBATH MPUMEHEHHUE MOTYUEHHBIX
yMeHUM B (U3MKE W TEXHUKE. IJTU CBA3M HamOoJiee SPKO BUIHBI B TeMax
«BekTopb», «TpUTrOHOMETpUUYECKHE COOTHOIIEHUsS», «MeToa KoopAuHAT» H
«Teopema Iludaropay.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ydyeOHOMYy TUlaHy B 7-9 Kilaccax wu3y4yaeTcss YYEOHBIH Kypce
«I"eomeTpus», KOTOPHIN BKJIIOYAET CIICIYIOIINE OCHOBHBIC Pa3Jieibl COJACPKAHMUS:
«I'eomeTpuueckne QGuUrypsl M HuX CBOWCTBa», «M3MepeHHE TeOoMEeTPUYECKUX
BEITUYMH», a Takke «JlekapToBbl -KOOPAMHATHI HA TUIOCKOCTH», «BeKTOphD»,
«/IBmxenus mnockoctu» u «lIpeobpazoBanus mogo0us».

VY4eOHBI TIUJIaH TMpeAyCMAaTPUBAECT H3YYCHHE TE€OMETpUH Ha 0a30BOM
YpOBHE, UCXOMs U3 HE MeHee 68 ydeOHBIX 4acoB B y4eOHOM TOJy, BCETO 3a TpHU
rojia o0yuenusi — He meHnee 204 Jacos.

COAEPXAHUE YYEBHOI'O KYPCA (I10 'OAAM OBYYEHU )

7 KUIIACC

HavanpHble noHATHs reomerpud. Todka, mpsiMas, OTPE30K, JIyd. YTOI.
Bunasl yrios. BeprukanbHele M CMexHbIE yribl. buccexkrpuca yrna. Jlomanas,
MHOI'OYroJibHUK. [IapannenbHOCTh U EPIIEHANKYIIAPHOCTD NPSMBIX.



Cummempuunvie Gueypol. Ocnoeénvie c60licmeéa 0ce6oll cummempuu’,
[IpuMepbl CHMMETPHUH B OKPYKAIOLLIEM MUPE.

OcHogHble NOCMPOEeHUsI ¢ NOMOWBIO YUPKYIISL U TUHEUKU .

Tpeyronsuuk.  BwicoTta, Memmana, OuWCCeKTpuca, HX  CBOMCTBa.
PaBHOOE1peHHBIN 151 PaBHOCTOPOHHHUM TPEYTOJIbHUKM. HepasenctBo
TPEYTOJIbHUKA.

CBoiicTBa W TpHU3HAKK PAaBHOOEAPEHHOro TpeyroiabHuka. [IpusHaku
PABEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa W NpU3HAKM MNapauiedbHbIX mnpsMbix. Cymma  yrioB
TPEYTOJbHUKA. BHEIIHUE YTIIIbI TPEYTOJIbHUKA.

[IpssmMoyroyibHbI  TpeyronbHUK. CBONCTBO MEAUAHBl IPSIMOYTOJBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. IIpu3Hakm  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYrobHBIN TPEYroOJBHUK € yTiioM B 30°.

HepaBeHncTBa B reOMeTpuUM: HepaseHcmeo mpey20ibHuKd, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OOoJIbLIEM yrjie M OOJIbLIEH CTOPOHE TPEYroJbHHUKA.
IleprieHIUKYJISAp U HAKIIOHHAS.

I'eomempuueckoe mecmo mouexk. buccekrtpuca yriia M CEpPEAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOUEK.

OkpyXHOCTb W Kpyr, XOpAa M JIWMaMeTp, HMX CBoMcTBa. B3auMHoe
PacCIIOIOKEHUE OKPYKHOCTU U npsiMoM. KacarenbHas U cexkylias K OKPY>KHOCTH.
OKpyKHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYTOJIbHHUKA.

8 KJIACC

UYetpipéxyronpauku. [lapanmnenorpamm, ero npu3Haku 1 cBoMcTBa. YacTHble
cllyyau MapajjiesiorpaMMoB (MPSMOYTOJBHUK, POMO, KBaJpaT), UX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tparenus, €€ CBOWCTBAa W MPHU3HAKH.
[IpssmoyronbHas Tparenus.

Memoo yosoenus meduansi. llenmpanvhas cummempusi.

Teopema @aneca u meopema o nponopyuoHanbhelx ompeskax. CpeaHue
JIMHUM TPEYTOJIbHUKA U Tparneuuu. [lenmp macc mpey2onivHuKa.

Ilooobue mpeyzonvruxos, kKosgphpuyuenm noodobus. Illpusnaxu noodobus
mpeyzonbHukos. llpuMeHenne noqooust mpy pereHny NPakTUYeCKuX 3a/1ay.

CroiicTBa miomaneit reomerpudeckux ¢uryp. @opMmyiasl A IUIOMATU
TpPEyTroJbHUKA, TapajuiesiorpaMmMa, pomOa M Tpanenuu. OTHOIIEHUE TUIoMaaeH
oA0OHBIX GUTYP.

Brruuciienue miomanen TpeyroJbHUKOB 1 MHOTOYT'OJIbBHUKOB Ha KJIETYATOU
oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pernreHun
MMPAKTUYECKUX 3a7a4.

CunHyc, KOCHMHYC, TAaHTE€HC OCTPOrO yrjla MPSIMOYTOJBHOIO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTOHOMETpUUYECKHE (OYHKIIUH

8 3H€CL " Jajee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHNE KOTOPBIX NIPOBOJAUTCA B O3HAKOMHUTCIILHOM IIJIAHE.
He,uaror CaMOCTOATCIILHO OIPCALIIACT 00BeEM n3yvaceMoro mMmarepuaja.



yriioB B 30°, 45° u 60°.

BrnucanHble W IICHTpaIbHBIC YIJIbI, YrOJ MEXKIY KacaTelIbHOH M XOpPIOH.
Yriuel  MeXIy ~ XopJaMd M CEKyIIMMHU. BrmcaHHbIE W ONHUCAHHBIC
YeTRIPEXYTOJLHUKN. B3anMMHOE pacrojokeHne JBYX OKpykHocTed. Kacanwe
OKpykHOCTel. OOIIMe KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yraoB ot 0° po 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOKAECTBO. POPMYIIBI IPUBEICHHUS.

Pemienne tpeyrompHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB.
Pemienne npakTHYeCKHMX 3a4ad C HUCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB M
TEOPEMBI CUHYCOB.

lIpeobpaszosanue nooodus. Ilooobue coomeemcmeenHvix 21eMeHMO8.

Teopema o npoussedenuu ompe3Ko8 Xopo, meopemvbl O Npou3BedeHul
Ompe3K08 CeKyuux, meopema o Keaopame KacameibHOU.

Bektop, imMHa (MOAYdb)  BEKTOpa, COHAIIPaBJIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIPaBJIEHHBIE  BEKTOPHI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINlEpallMM HaJa BEKTOpaMu. PasnolkeHue BEKTOpa IO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsIpHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHU JUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTU. Ypasuenus npsamon U OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MpPSAMBIX. MeToa KOOpAWHAT U €ro
IIPUMEHEHHUE.

[IpaBunpHblE MHOTOYroJibHUKUA. JlnmuHa OKpyxkHOCTH. I'pagycHas wu
paavaHHas Mepa yIia, BBIYMCIEHHUE JJIMH Nyr OKpyKHocTed. Ilnomans kpyra,
CEKTOpa, CErMEHTA.

Heuodicenus naockocmu u @HympeHHue cummempuu gueyp (nemeHmaphbie
npeocmasnenus). Ilapannenvusiii nepenoc. Ilogopom.

[TPUMEPHA PABOYAS I[TPOITPAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7-9 KJTACCBI

Ieaun n3yvyeHus yuedOHOro Kypca

B coBpemenHOM 1IMpOBOM MHpE BEPOSITHOCTH M CTATHCTHKA MPHOOPETAIOT
BCE OOJIBIITYIO 3HAYMMOCTh, KaK C TOYKH 3PCHHUS MPAKTHUSCKUX MPHIOKCHUH, TaK
U BX poiH B 00pazoBaHuH. KaKIblid YEIIOBEK IMOCTOSHHO MIPUHUMACT PEIICHUS Ha
OCHOBE MMEIOIIUXCS y HETO JIAHHBIX. A i1 000CHOBAaHHOTO TIPHHSTHS PEIICHHS B
YCIIOBUSIX HEAOCTAaTKa WM W30bITKAa WHPOPMAIMK HEOOXOIUMO B TOM YHCIIC
Xopo1Io c(hOPMUPOBAHHOE BEPOSITHOCTHOE M CTATHCTHUECKOE MbITIuIeHne. IMeHHO
MO3TOMY OCTPO BCTaJla HEOOXOAMMOCTH CPOPMHUPOBATH Yy OOYHAIOIIUXCS, B TOM
yucie oOydarommxcs ¢ 3[IP, ¢pyHKIIMOHATBHYIO TPAaMOTHOCTH, BKIIOUYAIOIIYIO B
cebs B KadecTBE HEOTHEMJIEMOW COCTaBIAIONICH yMEHHWE BOCHPHHHMATh W
KPUTUYECKA aHAJU3UPOBaTh HWHGOPMAIIMIO, TPEACTABICHHYI0 B Pa3JIMYHbIX



dbopMax, MOHMMATh BEPOSTHOCTHBIN XapaKTep MHOTHX peajbHBIX MPOLIECCOB U
3aBUCUMOCTEM, MPOU3BOAUTD MPOCTEUIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO
C OCHOBHBIMHM TNpHUHIMIAMU cOOpa, aHaiW3a M TNPEICTABICHUS JaHHBIX U3
pa3nuyHbIX cdep KU3HU OOIIeCTBAa M rOCyJapcTBa MPHOOIIAET 00yYaroluXcs K
OOIIECTBEHHBIM UHTEPECAM.

B cTtpyktype mporpammbl yueOHOTO Kypca «BeposiTHOCTh U CTaTUCTHKA»
OCHOBHOM HIKOJIbI BBIICJICHBI CIEAYIOIIUE COAEPKATEIBHO-METOOUYECKHUE JINHUU:
«IIpencraBneHue JaHHBIX W OINHKCATENbHAs CTATUCTUKA»; «BeposTHOCTHY;
«32neMeHThl KOMOMHATOPUKNY; «BBeaeHue B Teoputo rpadoBy.

Conepxxanne auHuM  «lIpencraBneHue  JNaHHBIX M ONUcCATENbHAs
CTaTUCTHKa» CIYXUT OCHOBOM JUIsi (OPMHPOBAaHUS HABBIKOB padOTBl €
uHbOpMaIlMelt: OT YTEHUS W UHTEepIpeTanud HHPOpMAIUH, MPEICTaBICHHON B
TabnMIax, Ha auarpamMmax M rpadukax Ao cOopa, NpeICTaBIEHUS M aHaIM3a
JAHHBIX C UCIOJb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTHK CpPEIHHX U
pacceuBanus. Paboras ¢ ganHbiMu, oOydaromuecs ¢ 3I[IP ywarcs cuuThiBaTh U
WHTEPIIPETUPOBATh JAaHHBIE, BBIIBUIAaTh, apPryMEHTUPOBaTh M KPUTHUKOBAaTh
MPOCTEUIINE TUIOTE3bl, Pa3MBIIUIAT, Haa  (pakTopamMu, BBI3BIBAIOIIUMHU
U3MEHYUBOCTh, W OIICHUBATh HMX BIIMSAHUE HA pacCMaTpPUBAEMbIC BEJIMYMHBI U
IIPOLIECCHI.

VHTYyUTUBHOE MPEACTABICHUE O CIyYalHON M3MEHYMBOCTH, UCCIECAOBAHUE
3aKOHOMEPHOCTEd M TEHACHUMWM CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISt
U3Y4YEeHUs] TEOpUU BeposiTHOCTeW. bonbiioe 3Hauenue st oOywaromuxcs ¢ 311P
31eCh MMEIOT NPAKTUYECKUE 3aJaHMsl, B YACTHOCTU OIBITHI C KIACCUYECKUMHU
BEPOSITHOCTHBIMU MOJIEIISIMU.

[loHsiTHE BEPOSATHOCTH BBOJIUTCA KaK Mepa NpaBAONOAOOUS CIy4ailiHOTO
coObiTus. [Ipu uzydyenuu kypca ooyuaromuecs ¢ 3[1P 3nakomsTCs ¢ mpocTeHIMMu
METOJaMU BBIYMCJICHUSI BEPOSITHOCTEH B  CIIy4alHBIX OKCIEPUMEHTAX C
PABHOBO3MOXXHBIMHU 3JIEMEHTapHBIMH HCXOAAMHU, BEPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJISIONIMMU CTaBUTh W pemiaTh Oojiee CIOXKHBIE 3a7adu. B Kypc BXOAST
HayaJgbHbIE TMPEACTABICHUS O CIy4allHbIX BEIMYMHAX M UX YHCIOBBIX
XapaKTepUCTHUKAX.

Taxke B paMKax 3TOro Kypca OCyLIECTBIISIETCS 3HAKOMCTBO 00y4YaroOIUXCsl C
3IIP ¢ MHOXECTBAaMM W OCHOBHBIMHM ONEpalUsIMH HAJ MHOXECTBaMH,
paccMaTpHUBAIOTCS TMpPHUMEpPbl MPUMEHEHUs JJs peuieHus 3ajad, a TaKxke
UCITIOJIb30BAHUS B PYTMX MAaTEMATHUECKUX Kypcax U y4eOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM ILIaHe

B 7-9 knaccax usyuaercs Kypc «BepoATHOCTh M CTaTUCTHKA», B KOTOPBI
BXOAAT paszaensl: «lIpeacraBieHne OaHHBIX W ONMCATENbHAs CTATUCTHKAY;
«BepoaTrHocThy; «DneMeHThl KOMOMHATOPUKINY; «BBeneHne B Teoputo rpadosy.

Ha usydenune manHoro xypca oTBoAUT | y4eOHBIN Yac B HEACHIO B TCUCHUE
KaXJ0T0 Tofa o0yuenus, Bcero 102 yaeOHBIX yaca.

COJEPXXAHUE YUEBHOI'O KYPCA (I10 TOAAM OBbYYEHI )



7 KJIIACC

[IpeacraBienue JaHHBIX B BUJE TaOJHUII, [UarpamMm, rpadukoB. 3anoaHeHUE
TaOJUIl, YTEHHE W TOCTPOEHHUE AuarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
KpYToBbIX). UTeHHe rpaduKoB peasibHbIX MpolieccoB. M3Bneuenne nHpopManuu us3
JMarpaMM U TaOJIMII, UCTIOIb30BAHUE U MHTEPIPETALINS TAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpellHEe apuPMETHUYECKOe, MeIuaHa, pa3max,
HauOOJIbIIIeE W HAWMCHbBINIEe 3HAUYCHWsS HaOopa YHCIOBBIX MaHHBIX. [IpuMeps
CIIy4ailHOM U3MEHYUBOCTH.

Cnyuatinolii 9xcnepumenm (onvlm) u caydaiinoe coovimue. Beposmuocms u
yacmoma. Ponv manoseposammuvix u npakmuuecku 00CMOBEPHbIX COObLIMUU 8
npupooe u 6 obwecmese. Monema u uepanvHas Kocms 6 meopuu 6eposmHocmel”,

I'pag, eepwuna, pebpo. Cmenensv epuwiunvi. Hucio pédep u cymmapuas
cmeneHb eepuiur. Ilpedcmasnenue o ceaznocmu epaga. Llenu u yuknol. [lymu 6
epagpax. Obx00 epaga (3tinepos nyms). Ilpeocmasnenue 06 opueHmupo8aHHOM
epaghe. Pewenue 3a0au c nomouvto epagos.

8 KJIACC

[IpeacTaBienue TaHHBIX B BUIE TaOIHII, TUarpaMm, rpapuKoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, MOJAMHOXecTBO. Ormnepanuu Haj
MHOKECTBaMU: OO0BEAMHEHHE, NepeceueHue, nomnojHeHue. CBoICTBa omneparuii
HaJ MHOXXECTBAMHU: TMEPEMECTUTENbHOE, COYeTaTeIbHOE, pacCHpeeTuTeIbHOE,
BKItoueHus. Mcmonb3oBaHne TpadUvecKoro NPEACTABICHUS MHOMXKECTB IS
OTMCaHUs PeaJbHBIX MPOIIECCOB U SIBJICHUM, TIPU PEIICHUH 3a1a4.

Hzmepenue pacceusanus dannvix. [Jucnepcus u cmaHoapmuoe omkioOHeHue
YuUCn08bIX HAbOPos. /luazpamma pacceusanusl.

DOneMeHTapHble COOBITHSL citydaiiHoro ombita. CiydailHbie COOBITHSA.
BepositHoctrt  coObiTrii.  OmBITBI ¢ PaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMHU
coObITusiMu. CoryuyaiiHblii BBIOOp. CBSI3b MEXIAY MaJTOBEPOSTHHIMU U MPAKTHUYCCKU
JIOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIE, OOIIIECTBE U HAYKE.

Hepeso. Ceoiticmea Oepegvbes: eOUHCMBEHHOCb NYMU, CYUeCm808aHue
gucAYell epUIUHbL, CBA3b MeNHCOY YUCIOM 6epuwiuH U yuciom pédep. llpasuno
ymHoxcenus. Pewenue 3a0au ¢ nomowwo epaghos.

Ilpomusononoosicnvie cobvimus. Jluacpamma inepa. Ob6veounenue u
nepeceuenue coovimui. Hecoemecmuvie codovimus. @opmyna  CroHCeHUs]
sepossmuocmell. Ycnosnas eeposmuocms. Ilpasuno ymuooicenus. Hezasucumvle
cobvimus. Ilpeocmaenenue skcnepumenma 6 suode oepesa. Pewenue 3adau ua
HAaxodicoeHue 8eposmHOCmell ¢ NOMOWbI0 Oepesa CHYYaliHo20 dKCnepumerHmad,
ouazpamm Diinepa.

9 KIIACC
[IpencraBiieHre  JaHHBIX B BHJAE TaOmMI, jJuarpam™m, TIpadUKOB,

4 3H€CL " Jajee KypCuBOM 0003HaYEHBI TEMbI, U3YUCHHNEC KOTOPLIX IPOBOJAUTCA B O3HAKOMUTECIILHOM I1JIaHE.
He,uaror CaMOCTOATCIILHO OIPCALIIACT 00BeEM n3yvaceMoro mMmarepuaja.



UHTEpIIpeTaIys JaHHBIX. YTeHUEe U MOCTpOeHue TadNull, JuarpaMmm, rpadukoB mo
peabHbIM JTaHHBIM.

[lepectanoBku u dakropuan. CoyeTaHusi U YUCIO COUETAHUU. TpeyeonbHux
Ilackana. Pemenue 3a1a4y ¢ KCIOIB30BAHUEM KOMOMHATOPUKHU.

T'eomempuueckas éeposmuocmo. Cryuatinwblil 66100p MOYKU U3 ueypbl HA
NJIOCKOCHU, U3 OMPe3Ka U U3 0y2u OKPYHCHOCHIU.

UcnbiTanne. Ycnex m Heygaya. Cepusi MCIBITaHWM J0 MEPBOrO yCIexa.
Cepust ucnbiTanuii bepHymn. BeposaTHOCTH COOBITUI B CEpUM HUCIBITAHUM
bepnymm.

CnyvaiiHasg BeJMYMHA U pacrpeiesieHue BeposiTHOCTeH. MareMatudeckoe
OXKMIaHWE W jgucnepcusd. IlpuMepbl  MaTeMaTHYECKOTO  OXKHMIAHMUS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBI. MaTeMaTH4ecKOoe OKHIAHUE U
JOUCIIEPCHST  CIyYallHOW BEJIMYMHBI «YUCJIO YCHEXOB B CEPUM HCHIBITAHUMN
bepnyum».

[Tonsitue o 3akoHe OosbluX uKces. V3MepeHue BeposTHOCTEN ¢ MOMOIIBIO
4yacToT. Posb 1 3HaueHne 3aKkoHa OOJIBIINX YHCEN B IPUPOJIE U OOILECTBE.

IIpumepHbIe KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIBI

IIpoBeneHNE OLICHKM TOCTHXKEHHMM IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOCHUS
y4e0HOro npeaMera IpoBOAUTCA B (opMe TEKyIIero U pyOeXHOro KOHTPOJIS B
BUJIE: KOHTPOJIbHBIE PA0OThI, CAMOCTOSITENbHBIE PA0OTHI, 3aYEThl, MATEMATHYECKHE
JTUKTAHTBI, MPAaKTUYECKHEe pPabOThl, MUCHMEHHBIA OTBET MO WHIUBUIYAIbHBIM
KapTOYKaM-3aJJaHUsIM, TECTUPOBAHHE.

st oOyuaronuxcst ¢ 311P BO3MOXXHO M3MeHeHre (pOpPMYJIUPOBKH 3aJJaHUN
Ha «MOLIArOBYIO», aJaNTallMi0 MpeaIaraéMoro oO0y4aroleMycsi TECTOBOIO
(KOHTPOJIBHO-OLIEHOYHOI'0) MaTepHalia: MCIOJIb30BAHUE YCTHBIX M MUChMEHHBIX
UHCTPYKIUH, YIPOIIEHUE JJIMHHBIX CIOXHBIX (HDOPMYJIUPOBOK HHCTPYKIUH,
pelieHue C OMopoll Ha aidroput™m, o0pasell, HCHOJb30BaHUE CIPABOYHOMN
uHdopMaIuu.

[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA YUEBHOTI'O ITPEJIMETA
«MATEMATHUKA» HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI:

MOTHBalUsi K  OOyYEHHIO  MaTeMaTHuKe U IeJIeHANpaBICHHON
MMO03HABATEIbHOU ACATEIbHOCTH;

NOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH YEpE3 MPAKTUYECKYIO
NEeSATEIbHOCTh, TPEOYIOUIYyI0 MaTeMaTHYeCKUX 3HaHW, B TOM 4YHCJIE yMEHHUE
YUUTBCA Y APYTUX JIIOACH;

CIIOCOOHOCTh ~ OCO3HaBaTh CTPECCOBYIO CHUTYalHi0, OBITh TOTOBBIM
JEHCTBOBATh B OTCYTCTBHUE IAPAHTHUN YCIIEXA;

criocoOHOCTh oOyuaromuxcsi ¢ 3[IP k oco3Hanuio cBoux nedUIUTOB U
IPOSIBIICHHE CTPEMIIEHUS K UX NPEOI0JIEHUIO;

CHOCOOHOCTh K CAMOPa3BUTHUIO, YMEHUE CTABUTh TOCTHKUMBIE LIEIH;



YMEHUE DPa3Indarh y4eOHBIE CUTYyalMM, B KOTOPBIX MOXKHO JCHCTBOBATH
CaMOCTOSITEJIbHO, M CHUTyallUHW, TA€ CJEIyeT BOCIHOJIb30BATHCS CIPABOYHOM
uHdopMaIuet Wik IPYTrUMU BCIIOMOTATENbHBIMU CPEJICTBAMU;

CIIOCOOHOCTh TIEPEHOCUTHh TIOJYYEHHbIE B XOJ€ OOy4YeHus 3HaHUA B
aKTyaJIbHYIO CHUTyalnuio (IpU pElIeHUW IKUTEHCKUX 3a/1ad, TpeOyronmx
MaTEeMaTUYECKUX 3HAHUM );

CIIOCOOHOCTh OPUEHTUPOBATHCS B TPEOOBAHUSX W MpaBUJIaX MPOBEACHUS
MPOMEKYTOUYHOW U UTOTOBOM aTTeCTAlWU;

OBJIaJICHHE OCHOBaMH (DMHAHCOBOW IPaMOTHOCTH.

METANPEJIMETHBIE PE3YJIbTATDI

Ognaodenue YHUGEPCAIbHBIMU yueoHvimu no3nasamenbHuIMuU
oeiicmeuamu:

yCTaHaBIUBaTh MPUYMHHO-CJIEICTBEHHbIE CBA3M B XOJ€ YCBOEHUS
MaTeMaTHYECKOIro MaTepuania;

BBISIBJISITh JCPUIUT JAAHHBIX, HEOOXOAMMBIX IJI PELICHUS MOCTABIECHHOU
3a]a4u;

C TIOMOIIbIO YUHUTEJISl BHIOMPATh CIOCOO pEIIeHHs MaTeMaTUYeCKON 3aaauu
(cpaBHUBATh BO3MOKHbIE BAPUAHTHI PELLICHUS);

OPUMEHATh W NPeoOpa3oBbIBaTh 3HAKM W CUMBOJIBI B XOJE PEUICHUS
MaTEeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh HCKOMOE U IAHHOE IIPU PEUIEHUU MaTEMaTUYECKOM 3a1auH;

MOHMMATh W MHTEPIPETUPOBATh MH(DOPMALMIO PA3TUYHBIX BUAOB U (HOpM
IpE/ICTaBIICHNUS;

WJUTIOCTPUPOBATH PelllaeMble 3a]1a4 rpaduueCKUMH CXEMaMU;

3¢ (PEeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH MH(OPMAIHIO.

NOHMMATh M HCIOJb30BaTh MAaTEMaTUYECKUE CPEACTBA HArJSAHOCTH
(rpadguku, nauarpaMMmbl, TaONMLBI, CXeMbl W Jp.) Ui  WJUIIOCTpPAalH,
UHTEpIIpeTaliy, apryMEHTAIIH.

Ognadenue  yHUGEPCANbHLIMU  YUEOHLIMU  KOMMYHUKAMUGHBIMU
oelicmeuamu:

OpPraHMU30BbIBATh yU4E€OHOE COTPYIHUYECTBO U COBMECTHYIO AESTENBbHOCTD C
YUHTEJIEM U CBEPCTHUKAMH B IPOLIECCE PEILEHNUS 3a/1ay;

B3aUMOJICMCTBOBaTh M HAXOAUTh 00IIMEe crnocoObl padoThl; padoTaTth B
rpynmne: HaxoIuTh oOOllee pelieHrue M paspeuiaTth KOH(MIUKTHI Ha OCHOBE
COIJIACOBAHUS MO3ULMHN U Y4ETa UHTEPECOB; COylIaTh NapTHEPA; (POPMYIUPOBATH,
apryMEHTUPOBATh U OTCTaBaTh CBOE MHEHHUE;

IPOrHO3UPOBATh BOSHUKHOBEHNE KOH(JIMKTOB IPU HAJIWYUM PA3HBIX TOUEK
3peHHUs U pa3pelarbh KOHQIMKTH HA OCHOBE Y4€Ta MHTEPECOB M MO3MLMN BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOKO MO3UIMI0 U KOOPJAWHUPOBATh €€ C IMO3HLMIMHU
napTHEPOB B COTPYAHHUYECTBE MpPHU BBIPAOOTKE OOIIET0 peuIeHHs] B COBMECTHOM
NEeATENbHOCTH;

BBITIOJIHATH CBOIO YacTh PalOTHI, TOCTUTAaTh Kau€CTBEHHOTO pe3ysbTara U
KOOPAMHUPOBATH CBOU ACHCTBUS C APYTUMHU WICHAMU KOMaH/Ibl;



OIICHMBATh KA4€CTBO CBOETO BKJIaJa B OOITUI TIPOTYKT.

Osnadenue yHugepcanbHblMu y4ueOHbIMU PeCYIAMUGHBIMU 0CUC BUAMU:

CTaBUThH 1IEJIH, BHIOMPATh U CO3/1aBaTh AJTOPUTMBI JIJIsl pEUICHUS] Y4eOHBIX
MaTEeMaTUYECKUX pooOIieM;

IUTAHUPOBATh M OCYILECTBIIATH AESATEIBHOCTh, HANPABJICHHYIO HA pELICHUE
3aJla4y UCCIIEI0BATEIBCKOTO XapaKTepa.

dbopMynMpoBaTh W yIEpKUBaTh y4yeOHYIO 3ajady, COCTABJISTH IUIAH U
MOCJIEI0BATEIbHOCTD JICHCTBUI;

OCYILIECTBJISITh  KOHTPOJIb MO o00pa3lly © BHOCUTh HEOOXOJUMBbIEC
KOPPEKTUBBI;

KOHTPOJIMPOBATh MPOILIECC M  pe3yJbTaT Yy4eOHOMl MaTeMaTH4eCKOM
JEATEIIbHOCTH;

aJIeKBaTHO OIIEHMBATh TMPABWIBHOCTh WM OIIMOOYHOCTH BBIMIOJHEHUS
y4eOHOH 3amaun, €€ 0OOBbEKTHUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOKHOCTH €€
pelieHus;

CJIMYaTh CIOCOO MEHUCTBUS U €r0 PE3yNbTaT € 3aJaHHBIM ATAJIOHOM C IIEJIbIO
OoOHapyXeHHUs OTKJIOHCHHUH U OTJIMYUN OT dTaJOHA.

OpEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEUICHUH
y4eOHOM 3a1a4H;

MOHUMATh IPUYUHBI, IO KOTOPHIM HE OBLI JJOCTUTHYT TPEeOyeMblil pe3ysIbTaT
JEATEeIIbHOCTH, ONPEACNIATh MO3UTUBHBIE U3MEHEHUS U HAMpaBJICHUs, TPEOYoIue
JanbHeuen padoTsl,

PEeryJMpoBaTh COCOO BBIPAKEHUS SMOLIUM.

MHNPEJIMETHBIE PE3YJBbTATHBI

PesynbraThl ocBoeHMs ywyeOHOro mpeamera «MartemaTuka (BKIOYas
anredpy, reOMEeTPHUI0, BEPOSITHOCTh U CTAaTUCTHKY)», PACIPECICHHbIE IO T0/J1aM
oOydeHus, GOPMYJIHPYIOTCS MO MPUHIUITY J00aBJICHUS HOBBIX PE3yIhTAaTOB OT
rojla K TOJy, Y€ Ha3BaHHBIC B MPEIBIAYIIUX TOJax IMO3UIMHU, KaK IPaBUIIO,
JIOCIIOBHO HE TIOBTOPSIIOTCS, HO YYMUTHIBAIOTCS (PE3YNbTAaThl OYEPEIHOTO Toja o
YMOJTYaHUIO BKJITIOYAIOT PE3yIbTAThl MPEIbIIYIINX JIET).

[UDIAHWUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHUA

[IPUMEPHOI PABOYEN ITPOTPAMMBI KYPCA «MATEMATHKA»

(ITO TOJAM OBYYEHU )

OcBoenue yueOHoro kypca «Marematuka» B 5—6 Ki1accax OCHOBHOM IIKOJIbI
JOJDKHO 00€CTIeunBaTh JOCTHKEHHUE CIEAYIOMIMX MPEeIMETHBIX 00pa30BaTeIbHBIX
pe3yNbTaTOB:

5 KIIACC

Yucna u éviuucnenusn

OpueHTHpOBaTbCSI B TOHATUSAX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBS3aHHBIMH C HATYpPaJIbHBIMH YHCIAMH, OOBIKHOBCHHBIMU U
JECATUYHBIMH IPOOSMH.

CpaBHUBaTh M YNOPSAJOYMBATH HATypajbHbIE YHCIA, CpPAaBHUBATH B



NPOCTEUIINX CITy4yastX OOBIKHOBEHHBIE APOOH, JECITUYHBIE IPOOH.

CooTHOCUTh TOYKY Ha  KOOPJIMHATHOM  (YUCIIOBOM) TpsIMOM ¢
COOTBETCTBYIOIIUM €M YHCIIOM U H300pa)kaTh HATypaJibHbIE YUCJIa TOYKAMHM Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSIMOM.

BoinonuaTe  apudmeTndeckue NeHCTBHUS C HaTypaldbHBIMH UYHCIAMH, C
OOBIKHOBEHHBIMU JAPOOSIMU B MIPOCTEUIIUX CITydasiX.

BoInonHsATh NpOBEPKY, NPUKUAKY PE3yIbTaTa BEIYUCICHUN.

OKpyrasTh HaTypaJbHbIE YNCTA.

Pewenue mexcmoswix 3a0au

Pemate TekcToBblE 3aaud apu(PMETUYECKHM CIIOCOOOM M C MOMOUIBIO
OpPraHM30BAHHOTO KOHEYHOTO Tiepedopa BCeX BO3MOXHBIX BapHaHTOB (Ipu
HEOOXOMMOCTH C HAMPABJISIONICH MTOMOIIBIO).

Pemarp 3amaum, comepikaiiue 3aBUCHMOCTH, CBS3BIBAIOIINE BEITUYHUHBI:
CKOpOCTb, BpeMs, pacCTOSIHHE;, 1I€Ha, KOJMYECTBO, CTOUMOCTb  (IIpH
HEOOXOJMMOCTH C UCIIOJIb30BAHUEM CIIPABOYHON MH(POPMAIUHN).

Hcnonp30BaTh KpaTKUE 3allUCH, CXEMbl, TaOMuIbl, OOO3HAYEHHUS MpU
pelleHny 3ajau.

[lonp30BaTbcsi OCHOBHBIMHM ~ €AMHULIAMHM  HM3MEpPEHMs: 1LI€HbI, MAacchl;
paccTosiHMsI, BPEMEHH, CKOPOCTH; BBIPAXKATh OJHU €IMHUIIBI BEJIWYUHBI Yepes3
npyrue (mpy HeoOXOAMMOCTH C OIIOPOM Ha CIPAaBOYHYIO HH(OPMALIHUIO).

N3Bnekats uHQpOpMaIMIO, MPEICTABICHHYI0 B Taliuile, Ha CTOJIOYATOMN
auarpamMme, HHTEPIPETUPOBATh MPEICTABICHHbIE TaHHBIE, NCIOIB30BaTh JaHHbBIE
IIpU PEIICHUH 3a]1ad.

Haznaonaa ceomempusn

[Tonb30BaThCs TEOMETPUUECKUMHU TTOHATUAMU: TOUKA, TIPsiMasi, OTPE30K, Iy,
yT0JI, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoauTh HpHUMepsl OOBEKTOB OKPY)KAIOIIETO MHpa, HUMEIOIMHUX (opMy
U3YYEHHBIX T€OMETPUYECKUX (puryp.

Hcnonp30BaTh TEPMUHOIOTHIO, IPU HEOOXOAUMOCTH 110 BU3yaJIbHOM OIOpE,
CBSI3aHHYIO C yIJaMH: BepUIMHA, CTOPOHA; C MHOTOYTOJIbBHUKAMHM: yTOJI, BEPILUHA,
CTOPOHA, IMaroHajib; C OKPYKHOCTBIO: PaJlyC, TUAMETP, LICHTP.

N300paxaTh H3ydeHHbIE T€OMETpUYECKHE (PUTypbl Ha HEJIMHOBAHHOM H
KJeT4aroil Oymare ¢ TMOMOIIbIO IUPKYJIS W JHMHEHKH (TOCI€ COBMECTHOTO
aHaln3a).

HaxoauTs JIMHBI OTPE3KOB HEMOCPEICTBEHHBIM M3MEPEHHEM C TTOMOIIBIO
JUHENKHU, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTH 3aJaHHOTO
paauyca.

Hcnonb3oBaTh CBOMCTBA CTOPOH M YIVIOB MPSIMOYTOJIbHMKA, KBajapaTa s
UX MOCTPOCHHUSI, BBIYMCIICHUS TUIONIA/IA U IEPUMETPA.

Beruucnsate mepumeTp W IUIOMAAL KBaApara, MPSMOYTOJbHHKA, (QHTYp,
COCTaBJICHHBIX W3 MPSMOYTOJHbHUKOB, B TOM 4YHcie (GUTYp, M300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaTHCS OCHOBHBIMU METPUUYECKHMH EIUHUIIAMUA HU3MEPEHUS JJIMHBI,
IJIOMIAAN; BBIpAXKATh OJHU E€AWHUIIBI BEJIMYMHBI 4Yepe3 Jnapyrue (mpu
HEOOXOMMOCTH C OMOPOM Ha CIPABOYHYIO HH(OPMALIHIO).



Pacno3naBate mapamienenunen, KyO, HMCHOJIb30BaTh TEPMHUHOJIOTHIO:
BEpILIMHA, pedpo TpaHb, W3MEPEHUS; HAXOAUTb H3MEpPEHHUs Mapajuielenuresa,
KyoOa.

Boruncnsate 00b€M KyOa, nmapaienenuneaa 1no 3aJaHHbIM U3MEPEHUsIM (C
OIIOPOH Ha aNrOpPUTM YyY€OHBIX JAEUCTBUI), MONB30BATHCS €IMHULIAMHU U3MEPEHUS
o0bEMma.

Pemarp Heclio)kHbIE 3aaud Ha M3MEPEHHE T€OMETPUYECKHMX BEJIUYHMH B
MPAKTHUECKUX CUTyaIUsIX (Ipu HEOOXOUMOCTH C BU3YaJIbHOM OTOpPOH).

6 KIIACC

Yucna u eéviuucnenusn

OpueHTHpoBaTbCSl B MOHATHAX M ONEpUpPOBaTh Ha 0a30BOM YpPOBHE
TEPMUHAMU, CBSI3AHHBIMU C PA3JIMYHBIMU BHJIAMH YHUCENl U CIIOCOOAMM HUX 3aIUCH,
NEPEXOAUTH (€CIU ITO BO3MOXKHO) OT OJTHOM (POPMBI 3aITMCH YHCIIA K IPYTOi.

CpaBHUBaTh U YIOPAIOUYUBATH IEJIbIC YUCIIA, OOBIKHOBEHHBIE U JICCITUYHbBIC
IpoOU, CpPaBHUBATH YUCIIA OJTHOTO M Pa3HbIX 3HAKOB.

Boimonsaate  apudmeTndeckue JCHCTBUS C HATypalbHBIMU U IIEJIBIMU
YUCJIaMH, OOBIKHOBEHHBIMH U JECATUYHBIMH JPOOSMHU, TMOJIOKUTEIbHBIMU |
OTpHUIIATEIHHBIMH YUCIaAMHU.

BbluucisaTh 3Ha4Y€HHS] YHUCIOBBIX BBIPQKEHHM, BBITOJHATH NPUKUAKY U
OLICHKY pe3yJibTaTa BbIYUCICHUM; BBINOJHATh MPEeOOpPa3OBaHUS YHUCIOBBIX
BBIPKEHHUI Ha OCHOBE CBOMCTB apU(PMETHUECKUX JIEUCTBUM.

CoOTHOCUTH TOYKY Ha KOOPAWHATHOW MPSMOW C COOTBETCTBYIOIIMM €M
YUCJIOM M H300paXkaTh 4YHMCJIa TOYKAMU HAa KOOPJAMHATHOM MPSMOM, HAaXOIUTh
MOAYJIb YHCIIA.

COOTHOCUTH TOYKH B MPSMOYTOJIbHOW CHCTEME KOOPJMHAT C KOOpAUHATAMU
3TOU TOYKH.

OxkpyrasTh 1enble YHuciia U JAeCATHYHbIE apodu (1o o0pasiyy), HaXOIUTh
MPUOTNKEHUS YHCEIL.

Yucnoevie u 0yKeeHHbIE BLIPAIICCHUSA

OpueHTUpOBaTbCA B TOHATHUAX U ONEpUPOBaTh Ha 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C 3aMKCHhIO0 CTEMEHW YHUCIa, HAXOJWTh KBaJpaT U KyO
4yuCia, BBIYUCIATh 3HAYEHUSI MPOCTEUIINX YUCIOBBIX BBIPAKEHHM, COJIEpIKALIUX
CTEIIEHHU.

[Tonb30BaThCs MpPU3HAKAMU JEIUMOCTH (P HEOOXOAMMOCTU C OMOPOM Ha
ITOPUTM TPABUJIA), PACKIIAbIBATh HATYPAJIbHBIC YHCIIA HA TPOCTHIE MHOKUTEIH.

llonv306amuca macuimabom, COCTABIATH MPONOPLIMHA U OTHOIICHUS.

Hcnonb3oBath OYKBBI 1711 0003HAUEHUS YUCEN MPU 3aMHUCH MATEMAaTHUYECKUX
BBIPDOKEHUM, HAXOJAUTh 3HAYEHUsI OYKBEHHBIX BBIPAKEHUM, OCYILECTBISA
HE0OXOIMMbIE TIOJICTAHOBKH U MPeoOpa3oBanusi (C OMOPON HA aITOPUTM yIeOHBIX
JIEUCTBHIN).

Haxonnte Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswix 3a0au

Pemars MHOrOIaroBsie TEKCTOBBIE 33Jja4l apU(PMETHUECKUM CIIOCOOOM C
ONOPOW Ha BONPOCHBIN IIAH.



Pemrate pocTenmme 3aJ1a4u, CBSI3aHHBIC C OTHOIIICHHEM,
IPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH; PEIIaTh TPU OCHOBHBIE 3aJa4u
Ha ApOOU U MPOIICHTHI.

Pemate 3amaum, conepxamume 3aBUCHMOCTH, CBSI3bIBAIOLIME BEJIWYWHBIL:
CKOpOCTBb, BpeMs, paccrosiHue, LIEHA, KOJIMYECTBO, CTOUMOCTB;
IPOU3BOJUTEILHOCTh, BpeMs, 00BbEMa paldOThl, HUCIOJB3Ys apuPMeTHUECKUE
NEUCTBUS, OLIEHKY, NPHUKUJKY; IIOJb30BaThCAd  EIUHHUIIAMU  U3MEPEHUS
COOTBETCTBYIOIINUX BEITUYHH.

CocTraBnsATh OYKBEHHBIE BBIPQXKEHUS IO YCIOBHUIO 33Jauyd IOCIIE
COBMECTHOTI'0 aHaJIA3a.

N3Bnekats mHpOpMaIuio, MPEACTaBICHHYI0 B TaOJWIAX, Ha JIMHCWHOM,
CTONOYaTONW WM KPYrOBOM AMarpamMmax, MHTEPIPETUPOBATH IMPEACTABICHHBIC
JAHHBIE; UCTIOJIb30BATh JAHHBIE MPU PEIICHUH 3a]a4.

[IpencraBnsaTe uHGOPMAIMIO C TMOMOIIBIO TaOJWIl, JIMHEHHON U
CTOJIOUATON AMArpaMM.

Haznaonaa zeomempusn

[IpuBoauTh TpUMEpPHl OOBEKTOB OKPYKAIOUIErO0 MHUpa, UMEIMUX (Hopmy
U3YYCHHBIX T€OMETPUUYECKHX IUIOCKUX U MPOCTPAHCTBEHHBIX (DUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (UTYP.

N300paxkaTh ¢ TMOMOIIBIO IUPKYJISA, JMHEHKH, TpPaHCIOPTUpA HA
HEJIMHOBAaHHOW M KJETYaTOM OyMare HW3y4YeHHbIE IUIOCKHE TIe€OMETPHYECKHE
(burypsl 1 KOHQUTYpaLMi, CAMMETPUYHBIE PUTYPBHI.

NMeTp mpencTaBieHUE O T€OMETPUYECKUX MOHATHSAX: PABEHCTBO (uUryp,
CUMMETPUSI, OCb CUMMETPHUU, LIEHTP CUMMETPUH.

Haxonuth BeIMYMHBI YIJIOB HM3MEPEHUEM C TIOMOIIBIO TPAHCIOPTHUPA,
CTPOUTH YTJIbl 33JAHHOW BEJIMYMHBI, MTOJIH30BATHCS MPU PEIICHUH 3a7a4 rPayCHOM
MEpPOU YIJIOB; pACIIO3HABATH HA YEpPTE)KaX OCTPBIN, IPSIMOU, Pa3BEPHYTHIN U TYIIOU
YTJIBL.

Boruncnars IIuHY JIOMaHOW, NMEPUMETP MHOTOYTOJBHHKA, MO0JIb30BaThCS
€AUHULIAMU WM3MEPEHUs [UIMHBI, BBIPAXKaTh OJHU EIMHUILI W3MEPEHHUS JJIUHBI
qyepes Ipyrue.

Haxoguth, ucnonb3dyss 4YepTEXHBIE HWHCTPYMEHTBI, PACCTOSIHUSA: MEXIY
JIBYMsI TOUKaMH, OT TOUKH JI0 IPSIMOM, JUIMHY IyTH Ha KBaJIpaTHOM CETKE.

Boluucnate  miomans  QUryp, COCTaBIECHHBIX M3 MNPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh  pa30uMeHue Ha MPSMOYrOJIbHUKM, Ha paBHble  (UTYpHI,
JOCTPauBaHHWE [0 NPSIMOYTOJbHUKA; TOJIb30BAThCS OCHOBHBIMHM €IMHUIIAMU
U3MEpPEHUs IUIOIIA/IA; BBIpAXXaTh OJIHA EJUHUIBI M3MEPEHUs IUIOLIAIU 4Yepes
npyrue (Mpu He0OXOMMOCTH ¢ OITOPO Ha CIPABOUYHYIO HH(GOPMAIIUIO).

Pacnio3naBaTh Ha MOJENSAX M M300paKEHUSAX MUPAMUIY, KOHYC, UHAIUHID,
UCIT0JI30BaTh TEPMHUHOJIOTHIO: BEPILINHA, peOpO, IPaHb, OCHOBAaHUE, Pa3BEPTKA.

N306paxaTh Ha KJIeT4aToi Oymare IpsAMOYTOJbHBIN Mapajieenune.

Boraucisats 006EM MpsSMOYTOJILHOTO Mapajuieenunesaa, Kyoa, moibpb30BaThCs
OCHOBHBIMH €IMHMUIIAMH HW3MEpPEeHHs] 00bEMa; BBIpAXKATh OJHU CAUHUIIBI
u3MepeHus 00bEMa yepes apyrue (C ornopoil Ha CpaBoOYHYIO0 HH(DOPMALIHIO).

Pemath HecnoXHbIE 33a/1aud HAa HAXOXKACHUE T€OMETPUUYECKUX BEIUYUH B



NPAKTUYECKUX CUTYalUsAX (MPU HEOOXOIUMOCTHU C BU3YAIbHOM OMOPOit).

[INTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHU

ITPUMEPHOI PABOYEI ITPOTPAMMEBI KYPCA «AJITEBPA»

(ITIOTOAAM OBYYEHNA)

OcBoeHre y4eOHOTO Kypca «Ajredpa» Ha YpOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs JOJDKHO OOECIeUYrBaTh TOCTIDKEHHE CICIYIOUIMX MPEAMETHBIX
00pa30BaTENbHBIX PE3yIbTATOB:

7 KIIACC

Yucna u eéviuucnenusn

BrinmonusaTe, coyeTass yCTHbIE U MUCHMEHHBbIE MPUEMBI, apuUPMETHUECKUE
JEUCTBUS C PAlMOHAILHBIMU YHCIIAMH.

Haxonuth 3Ha4YeHUS YUCIOBBIX BBIPAKEHUI, NMPUMEHSITh pPa3HOOOpa3HbIe
CIOCOOBI U TIPUEMBI BBIYUCIICHUS] 3HAYEHHUM TPOOHBIX BBIPAKEHUM, COJEPIKAIINX
OOBIKHOBEHHBIE U JIECATUYHBIE TPOOH.

[lepexomuth OT 0aHOUN (hOpMBI 3amucH 4Yucen K Jpyrod (mpeoOpa3oBHIBATH
JECSITUYHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JICCSTUYHYIO, B YaCTHOCTU B OECKOHEUHYIO NECATUYHYIO JIpoOb). CpaBHUBATh U
YHOPSIIOYMBATh PALIMOHAIBHBIEC YHCIIA.

OKpyrisTh yucna.

BBINONHATE NPUKHUIKY M OLEHKY pe3yibTaTa BbIYMCICHUH, OLEHKY
3HAYEHUHN YHUCIIOBBIX BBIPAKEHUN.

BbINONHATE AEUCTBUS CO CTENEHAMHM C HATypaJbHBIMU TOKa3aTessiMH (C
OTOpOH Ha CIIPAaBOYHYIO HH(POPMAITHIO).

[IpuMeHATh  NpPU3HAKK  JACJIMMOCTH, PpA3J0XKEHUE HAa  MHOXHTEIU
HaTypaJIbHBIX YUCET.

Pemate mpocreiiime NpakTUKO-OPUEHTUPOBAHHBIE 337aud, CBS3aHHBIE C
OTHOUIEHWEM  BEJIMYMH, MPONOPUHUOHAIBHOCTHIO  BEIUYHMH,  MPOLECHTaMU;
MHTEPIPETUPOBATH PE3YIbTAThl PEIICHUS 337a4 C YIETOM OTPAaHUUYEHU, CBSA3aHHBIX
CO CBOICTBaMM pacCMaTpUBaEMbIX OOBEKTOB.

Anzebpauueckue eviparxcenus

OpueHTupOoBaTbCS B TMOHATUSAX M OINEPUPOBaTh Ha 0a30BOM ypOBHE
anredpanyecKo TEPMUHOJIOIMEN 1 CUMBOJIMKOM.

Haxoaute 3HaueHusi OyKBEHHBIX BBIPAKCHHUU MpU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BoinonHaTe  mpeoOpa3oBaHusi  LEJIOT0  BBIPAXKEHHUS B MHOTOWIICH
MPUBEACHUEM TIOJIOOHBIX CIIAra€MbIX, PACKPBHITUEM CKOOOK.

BbINONHATE YMHOXXEHHE OJHOYJIEHA Ha MHOTOYJIEH M MHOIro4leHa Ha
MHOTOWICH, TPUMEHITh (POPMYJIBI KBajpaTa CyMMBI U KBajapaTa pa3sHoOCTU (C
OIOPOi Ha CIIPABOYHYIO HH(POPMAILIHIO).

OcCylecTBIATh PA3J0KEHNE MHOTOYJIECHOB HAa MHOMKHUTEIW C MOMOILBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOKHUTEIIS, TPYIITUPOBKU CIaracMbIX, IPUMEHEHUS
bopMys1 COKpAIIEHHOTO YMHOXEHHUSI (C OTIOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[IpumensaTh mpeoOpa3oBaHUs MHOTOUYJICHOB TSI PEIICHHS Pa3IUYHBIX 3a/1a4



U3 MaTEMaTHKHU, CMEKHBIX MTPEIMETOB, U3 peajJbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEMEHEH C HATypalbHBIMU TMOKa3aTeIsiMU IS
npeoOpa3oBaHus BRIPAKECHHH (C OMOPOM Ha CIIPABOYHYIO HH(DOPMAILIHIO).

Ypaenenusa u nepagencmea

Pemate nuHelHbIe ypaBHEHHUS C OAHOW MEPEMEHHOMW, MPUMEHSS MpaBUIIa
nepexoaa OT UCXOJIHOTO YpaBHEHHUs K paBHOCHIBHOMY eMy. [IpoBepsiTh, sBiseTcs
JI YUCIIO KOPHEM YpaBHEHHUSI.

Hmets mpezacTaBieHue o rpaduuecKuxX METOAaX MpPU PEIICHUH JTUHEHHBIX
YPaBHEHUM U UX CUCTEM.

[lonGupate mpuMepsl Tap YHCEN, SBIAIOMIMUXCS PEHICHHEM JIMHEHHOTO
YpaBHEHUS C ABYMS MIEPEMEHHBIMH.

CtpouTh B KOOPAWHATHOW IUIOCKOCTH TpauK JWHEHHOTO ypaBHEHUS C
JIBYyMsI TIEPEMEHHBIMH; TMONB3YySICh TpaduKOM, MPUBOIUTH MPUMEPHI PEIICHUS
ypaBHEHHUSI.

Pemate cuctembl NByX JMHEHHBIX YpaBHEHUW C JIBYMS NEPEMEHHBIMH, B
TOM uucIie rpaduyecku (C ONOpol Ha AITOPUTM YU€OHBIX ACUCTBUM).

CocTtaBnath (H0ca€ COBMECTHOIO aHAIM3a) U peniaTh JUHEWHOE YpaBHEHHE
WIN CUCTEMY JIMHEWHBIX YPAaBHEHHU MO YCJIOBHIO 3a/1aud, UHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4M [TOJIy4E€HHBIN pe3ysbTarT.

Koopounamot u cpagpuxu. @ynkyuu

N300paxxatb Ha KOOPAMHATHOW TMPSMOM TOYKH, COOTBETCTBYIOLIUE
3aJaHHBIM KOOpJIWHATaM, JIy49d, OTPE3KH, WHTEPBAJIbI, 3alHCHIBATh YHCIOBBIC
IPOMEXKYTKH Ha areOpanvdeckoM s3bIKe.

OTmedaTh B KOOPAWHATHON TUIOCKOCTH TOYKH TIO 33JJaHHBIM KOOpJIWHATaM;
CTpouTh Tpaduku TMHEHHBIX QyHKIUI. CTpouTh rpaduk GyHkmm y = kx + b,

OnuceiBaTh € MOMOIIBIO (YHKIMHA W3BECTHBIE 3aBUCHUMOCTH MEXIY
BeJIMYMHAMU (TI0 aIrOpUTMY Y4E€OHBIX AEMCTBHIA): CKOPOCTh, BPEMS, PACCTOSHHUE;
LI€Ha, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBHOCTD, BpeMsl, 00BEM pabOTHI.

Haxoauts 3HaueHne GyHKIUH 110 3HAYCHUIO €€ apryMEeHTa.

[Tonumats rpaduueckuii crocod MpeCcTaBlIeHUs U aHalu3a WH(OopMaIuy;
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPAPUKOB PEATLHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

8 KIIACC

Yucna u éviuucnenun

Hcnonp30BaTh HavalIbHBIE NMPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
quces JI1 CPAaBHEHUS, OKPYTJICHUS U BBIYUCIICHUN; U300paXkaTh NeHCTBUTEIbHBIE
Yyyciia TOYKaMU Ha KOOPAWHATHOW MPSIMOM.

[IpumeHnsaTh TOHATHE apU(METUYECKOTO KBAJAPATHOTO KOPHSA;, HAXOJUTh
KBaJIpaTHbIE KOPHU, UCIOJIb3YS MPU HEOOXOIMMOCTH KaJbKYJSTOP; BBITIOJIHATH
MpOCTEUIue MPeoOpa3oBaHMs BBIPAKCHHM, COAEpXKAIIMX KBaJpaTHBIE KOPHH,
UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anmucu OOJIBIIMX W MAJIbIX YHUCEN ¢ TIOMOIIBIO JIECSITHYHBIX
npobeii u creneHeit uucia 10.

Anzebpauueckue eviparcenus



[IpumMeHSITh TOHATHE CTENEHW C LEJNbIM IOKA3aTeJIEM, BBIIOJHATH
npeo0pa3oBaHus BBIPAKEHHUM, COAEpKAIIMX CTEMEHU C IIeJIbIM ToKazareneM (C
UCITI0JIb30BAaHUEM CITPABOYHON MH(MOpPMAIUN).

BBIMONHATE HECTIOKHBIE TOXKIECTBEHHbIE MPE0oOpPa30BaHUs PAMOHAIBHBIX
BBIPOKEHUI HA OCHOBE MPABWJI IEUCTBHUIM HaJ MHOTOWIEHAMHU U aJIreOpanyecKUMU
JTPOOSIMHU.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIU.

[TpumeHsaThs peoOpa3oBaHUs BBHIPAKECHHUHA ISl PEIICHUS PAa3IUIHBIX 3a71ad
M3 MAaTEMAaTHUKU, CMEXHBIX TPEAMETOB, U3 PEATLHON MTPAKTUKHU.

Ypasnenusa u nepasencmea

Pemiats  nuHelHblE, KBaJpaTHbIE ypaBHEHUS (C  HMCIOJIb30BAaHHEM
CIIpaBOYHON WH(OpMAIMK) W palMoOHAIbHBIC YPaBHEHUS, CBOMAIIACCS K HHM,
CHUCTEMBI JBYX YPABHEHUH C IByMS IEPEMEHHBIMU.

[IpoBoauTh mpocTeENINE UCCIEIOBAaHNs YPABHEHUN U CUCTEM YPABHEHUI, B
TOM YHCJIE C TPUMEHEHUEM TpadUUuecKuX MpeICTaBlIeHUH (YCTaHABIMBATh, UMEET
JIM ypaBHEHUE WJIM CUCTEMa YpaBHEHUUN pelieHus], €CJIM UMEET, TO CKOJIbKO, U TIp.)
C OMOPOY Ha AITOPUTM YUEOHBIX IEHCTBHIA.

[lepexoauTh OT cioBecHOW (HOPMYIMPOBKHU 3aJaud K €€ aireOpanyeckon
MOJIEJIA C IIOMOIIBIK) COCTAaBJICHUS YPAaBHEHHS WA CUCTEMbl YpPaBHEHUHU,
VHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M ITOJyYEHHBIN pe3yJIbTarT.

[IpuMeHSITh CBOMCTBAa YHUCIOBBIX HEPABEHCTB [JIi CPABHEHMS, OICHKHU;
pelIaTh JMHEWHBbIE HEPABEHCTBA C OJHOM IMEPEMEHHOW M MX CHUCTEMBI; J1aBaTh
rpadUuecKyr0 HWJUTIOCTPAIIMI0 MHOXKECTBA pPEIICHUA HEPABEHCTBA, CHUCTEMBbI
HEPABEHCTB.

Dynkyuu

OnepupoBath Ha 0a30BOM YpoOBHE (DYHKIIMOHAILHBIC TOHSTUS U SI3BIK
(TepMHHBI, CUMBOJIMYECKUE 0003HAUCHHUA); ONPEACISITh 3HauYeHUuEe (DYHKIMH TIO0
3HAUYCHUIO apTyMEHTa; ONPEAeNATh CBOWCTBA (PYHKITNH 1O €€ rpaduKy.

Ctpouts rpadMKy dIeMEHTapHBIX QyHKIUE BUaa , Y = X%,y = x5,y =4/x ,

k o . "
Y= =, OIHKCHIBaTh CBOICTBAa uuciaoBOM ¢GyHKuMH 10 €€ rpaduky (mpu
X

HEO0OXOMMOCTHU C HAIPABJISIONIEH TTOMOIIBIO).

9 KJIACC

Yucna u evtuucnenusn

CpaBHUBATH U YNIOPSAIOYNBATH PALIMOHAIIBHBIEC U UPPAllMOHATIBHBIE YHCIIA.

Bemonuare apudmernyeckue IEUCTBUS C  palMOHAIBHBIMH UYHCIAMU,
coyeTras yYCTHbIE W MUCbMEHHBIE MPUEMBI, BBINOJHATh BBIUUCICHUSA C
HMPPALMOHAIBHBIMU YHCIIAMH.

HaxomuTe 3HaueHHss cCTeNEeHEW C LEIbIMU MOKAa3aTelAIMA W KOPHEW;
BBIUMCIIATH 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyriarh JE€UCTBUTEIbHBIE YHCIA, BBINOJIHATH MPUKUIKY pE3yJibTaTa
BBIUMCIICHUH, OLICHKY YMCIIOBBIX BBIPAKCHUM.

Ypaenenusn u nepasencmea

Pemare nvHENHBIE W KBaJpaTHbIC YPABHEHUS, YPABHEHMWS, CBOJISIIMECS K



HUM, IPOCTENIINE TPOOHO-pAIIIOHATbHbBIC YPAaBHEHHUS.

Pemate mpocreimne cUCTEMBI JABYX JIMHEHMHBIX YPaBHEHUW C JBYMS
MIEPEMEHHBIMM U CUCTEMBI JBYX YpPaBHEHHW, B KOTOPBIX OJHO YPaBHCHHUE HE
SBJISIETCSI INHEUHBIM (110 BU3YaJIbHOM OIOpE).

Pemate mnpocreiiliue TEKCTOBbIE 3aJaud aiareOpandyeckuM CIocoOoM ¢
MIOMOIIBIO COCTABJIEHUS YPAaBHEHUS WJIM CHUCTEMBI JIBYX YPaBHEHUH C JBYMs
MIEPEMEHHBIMHU.

IIpoBoaUTE MpOCTENUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUN, B
TOM YHCIIe C TPUMEHEHUEM Trpa@UuecKux MpeAcTaBleHNi (yCTaHaBIUBATh, HMEET
JIM YpaBHEHHE WUJIM CUCTEMA YPABHEHHI PEIIEHUs], €CJIM UMEET, TO CKOJIBKO, U TIp.).

PemaTe nMHElHbIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; M300pakaTh
pelIeHre HEPAaBEHCTB HAa YMCIIOBOW MPSIMOM, 3alMChIBATh PEUIEHUE C MOMOIIBIO
CUMBOJIOB.

Pemlare  cuCTEMBI  JMHEHHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOLIUE KBAJpPAaTHOE HEPABEHCTBO; M300paXaTb pPELIEHUE CHCTEMBI
HEPABEHCTB HA YUCJIOBOM IPSIMOM, 3alIMChIBATh PELICHUE C IIOMOIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHBIX 3aa4.

Dynkuyuu

Pacnio3naBaTh (yHKIMM H3y4eHHBIX BHJOB. Iloka3piBaTh CXeMaTH4ECKH
pacIoyoKEeHUEe Ha KOOPIUHATHOM IIOCKOCTH TpaukoB QyHKImMA BHma: Y = KX,

k y
y=kx+b,,y=ax’*+bx +c,y =x3y = /x, Y = = B 3aBUCUMOCTH OT 3HAYECHUIA
X

K03((PHUIIMEHTOB; ONMKCHIBATH CBOMCTBA (DYHKIIMIA.

Ctpouth U M300paKaTh CXEMATHUECKH IpaUKU KBaJAPATUUYHBIX (PYHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIMHI MO UX Tpadukam.

Pacno3naBaTh KBagpaTuuHy0 QYHKIHUIO IO (HOpMYyJie, TPUBOAUTH TPUMEPDI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHOM XKU3HU, (PU3UKU, TEOMETPHUH.

Apugmemuueckan u zeomempuueckan npozpeccuu

Pacno3naBaTh apu(MeTHUYECKyl0 U TE€OMETPUUYECKYI0 MPOTPECCHH MPH
pa3HbIX CIIOCO0AX 3aJIaHus.

BbInonHATE  BBIYMCIEHUS C UCHOJb30BaHUMEM (opMmyn N-To uieHa
apu(PpMETUIECKON M TEOMETPUUYECKON MPOTpPecCcHii, CyMMbI MEPBBIX N WIEHOB (C
OTOpOH Ha CIPaBOUYHYIO0 UHGOPMAIIHIO).

Pemate 3amauu, CBA3aHHBIE C YMCIOBBIMH MOCIEAOBATEILHOCTIMHU, B TOM
quclie 33a4l U3 PEabHOM JKU3HM (C KCIOJIb30BAHUEM KaJbKYJISATOpa, HU(POBHIX
TEXHOJIOTHIA).

[IJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATBI OCBOEHU A

[IPUMEPHOM PABOYEU ITPOI' PAMMBI KYPCA «'EOMETPHS»

(ITOTOAAM OBYYEHNA)

OcBoenune yuebHOTO Kypca «['‘eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETrO
oOpa3zoBaHMsl JODKHO OOECIeuuBaTh JOCTIDKEHHE CIEIYIONINX TPEAMETHBIX
00pa30BaTeNbHBIX PE3YIbTATOB:

7 KIIACC



Pacmo3HaBaTe W3y4deHHBIE TEOMETPUYECKHE (UTYPBI, OMPEAEIATh HX
B3aMMHOE PAacCIoJIOKeHHE, H300pakaTb T'€OMETpPUYECKHE (PUTYPBI; BBINOJHITH
YEepTEXKU IO YCJIOBUIO 3adaud. V3MepsTh JMHEHHBIE W YIJIOBBIE BEIUYUHBI.
PemaTe 3a71a4M Ha BRIYMCIIEHUE JJIUH OTPE3KOB Y BEJIMYKH YIJIOB.

Jlenate TpyOylO0 OILIGHKY JHMHEHWHBIX W YIJOBBIX BEJIWYUH IMPEIMETOB B
pealbHON >KM3HM, pa3MEepOB MPUPOAHBIX OO0OBEKTOB. PaznmuuaTh pa3Mepbl 3THX
O0OBEKTOB T10 TOPSJIKY BETUYUHBI.

CtpouTh uepTeXd K TEOMETPUYECKUM 3ajadyaM (C HCHOJb30BAHUEM
CMBICJIOBOH OIOPBI: HABOSIIINE BOMIPOCHI U/UJIH allTOPUTMA yU€OHBIX IEHCTBUI).

[Tonmp30oBaThCA MNpPHU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, UCIIOJIb30BAThH
MIPU3HAKH W CBOWCTBA PAaBHOOCAPEHHBIX TPEYTOJIBHUKOB IIPH PEIICHUH 3a71a4.

[IpoBoaKTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30oBaThCA MNpPHU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIHWaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSMOYTOJbHOIO
TPEYTrOJbHUKA, B PEIICHHH TCOMETPHUYECKUX 3adad (C HCIOJIh30BAHHEM
3pUTEIIBHON HATJISITHOCTH W/UIIM BepOaJbHON OTIOPHI).

OnpenensaTe MapalIebHOCTh TMPAMBIX C TOMOIIBIO YTJIOB, KOTOpHIE
obpazyer ¢ HUMH cekymas. OnpeaeisaTh MapauieIbHOCTh MPSAMBIX C ITOMOIIBIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJIHOM MPSAMOU 10 TOUEK JIPYTrOM MPsIMOM.

Pemrars 3amaun Ha KileTyaTol Oymare.

[IpoBOAUTH BBIYMCICHUS M HAXOJWUTh YWCIOBBIE W OYKBEHHBIC 3HAUCHMS
VIJIOB B TEOMETPUYECKHUX 3aJa4ax C HCIOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH JBYX NapalyIeIbHBIX MPSAMBIX CeKylled. Pemars mnpakTuyeckue
3a7]a4M Ha HAXOXKJICHUE YTJIOB.

HNmeThs npencTaBiieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOYEK.

DopMyJIMPOBATH OMPEACICHUS OKPY>KHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOMCTBAMH. ¥ METh MMPUMEHSTH 3TH CBOMCTBA IMPH
pEIIEHUH 3a7a4.

OpueHTUpOBAaThCA B  TOHATUAX: OMNHCAHHAsA OKOJO  TPEYrojbHUKA
OKPY>XHOCTbB, IICHTP ONHMCAHHON OKpYyXKHOCTH. OnepupoBaTh Ha 0Aa30BOM ypOBHE
dhakTaMd O TOM, 4YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHHKA MEPECEKAIOTCS B OTHOM
TOYKE, U O TOM, YTO CEPEAUHHBIC MEPHECHAUKYJSIPHI K CTOPOHAM TPEYrOJbHUKA
MEPECEKAIOTCS B OJJHOM TOYKE.

OpueHTUpPOBAaThCS B TMOHATHSAX UM OMNEpPUpOBaTh Ha 0a30BOM YypOBHE:
KacarelibHasg K OKPYXHOCTH, T€OpEMa O MEPHEHIUKYJSIPHOCTH KacaTEIbHOU U
pannyca, IpOBEIEHHOTO K TOUKE KaCaHUSI.

Nmetp mipencTtaBieHWE O MPOCTEUIIMX TEOMETPHUYECKUMX HEPABEHCTB, UX
MPAKTUYECKOM CMBICIIE.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHUE TTOCTPOEHHUSI C TIOMOILBIO LIUPKYJIS U
JIMHEHKHU.

8 KVIACC
Pacrio3naBatb OCHOBHBIC BHUbI I-ICTIJI]:’)éX}’FOJII)HI/IKOB, X DJJICMCHTHI,
MOJIb30BAaThCS UX CBOMCTBAMM IIpHu pCIICHUH I'COMCTPUYCCKUX 3a1aY.



OpueHTUpOBaTHCS B MOHATHH — TOYKH [EPECEUEHUsT MEANAH TPEYroJIbHUKA
(meHTpa Macc) B pelieHnuy 3a1a4.

BitageTs noHATHEM CpeqHEN JIMHUU TPEYrOJbHUKA U TPANCLMH, IPUMEHSATh
UX CBOWCTBAa IpU PpEIICHWH IPOCTEHINMX TIeOMETpUYecKuX 3axad. Mmers
npexacrasieHue o teopeme daneca U TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KaX,
OPUMEHATh UX JUIsl PEIICHUs MPaKTHUYECKUX 3a7ad (C ONopoi Ha 3pUTENBbHYIO
HaIJISITHOCTb ).

[IpuMeHsATh npu3HAKKW MOAOOUS TPEYTOJIbHUKOB B PEIICHHH HECIOMXKHBIX
F€OMETPUYECKHX 33]1aY.

[Tonb3oBaTbesa Teopemoil Iludaropa nns pemieHUss TEOMETPUYECKHUX U
PaKTUYECKUX 3a]1a4.

Brnagere mNOHATHAMHM CHHYCa, KOCHMHYCa M TaHI€HCa OCTpOro yria
NPSIMOYTOJIBHOTO TpeyrojbHuKa. [1ob30BaThCcsi STUMU MNOHATUSIMH ISl PEILICHHS
IPAKTHYECKUX 3aa4 (Ipu HEOOXOANMMOCTH C OIIOPOH Ha alIrOPUTM MpaBUIIA).

Boruncnate  (pa3auuHbIMM - criocoO0amu) (C  OMOpod Ha  CIPaBOYHYIO
uHpOpMaIMIO) IUIOUIa[b TPEYroJbHUKA M IUIOMIAJM MHOTOYTOJbHBIX (UTYD
(mMonB3ysiCh, TI€ HEOOXOIUMO, KaJIbKYIATOPOM). IIpUMeHsATh MoTy4YeHHbIE YMEHHUS
B [IPAKTUYECKHX 3a]1a4ax.

Biagere MOHATUSMH BIMCAaHHOTO M LEHTPAJIBHOIO YIJIA, HCIIOIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIiaxX, yriax MEeXIy XOpAaMHu (CEKYLIUMH) U yIie MexXIy
KAacaTeIbHOM M XOPAOW MPU PEIEHUH NMPOCTEUIINX FEOMETPUUECKHX 3a/1a4.

BrageTs moHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, PUMEHATh CBOMCTBA
OMKMCAHHOIO YETHIPEXYTOJIbHUKA IPH PEIIEHUH MPOCTEHIINX 3a/1ay.

[IpuMeHATh MOJy4YEHHbIE 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATHUYECKHUE
MOJIeNIU JIJIS 3a/1a4 PeaibHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIUUCICHUS
C NpPUMEHEHUEM TMOAO0OUS W TPUTOHOMETPHUH (MONB3YSICh, T/A€ HEOOXOIUMO,
KaJIbKYJATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMM OCTPBHIX YIJOB, HAXOAUTh C HUX
MIOMOIIBIO PA3JIMYHBIE BJEMEHTHl MPSMOYTOJIBHOIO TPEYTOJbHHUKA («PEIICHHE
MPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISATOPA) AJTUHBI
U YTJIBI JUTsl HeTAOJMUYHBIX 3HAYCHUH.

[Tonw3oBaThes hopmysiaMu TPUBEICHHUS] U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIACCTBOM IS HAXOXKJICHHUS COOTHOIICHUW MEXAY TPUTOHOMETPUUYECKUMU
BEJIMUYMHAMM (C OMOPOM Ha CIIPAaBOYHYIO HH(POPMAITHIO).

Hcnonb30BaTh TEOPEMBbI CHHYCOB U KOCUHYCOB JIJI HAXOXCHUS Pa3JIMUHBIX
AJIIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYroJbHUKOBY), MPUMEHATh HUX MpPH
PELIEHUH MPOCTEUIINX TEOMETPUUECKUX 3a/1a4.

Brnagers moHsTHSMH —mipeoOpazoBaHHMs — MOA00US, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Guryp. [loap30BaThCs CBOMCTBAMU MTOA00US TPOU3BOIHHBIX
buryp, ymMeThb BBIYUCIATH JUIMHBI M HAXOJIUTh YIIIbI y TOAOOHBIX ¢uryp (1o
QITOPUTMY yueOHBIX JeicTBuii). [IpuMeHsTh CBOWCTBA MOA00MS B MPAKTHUIECKUX
3aayax. Y MeTh MPUBOAUTH MPUMEPHI MMOJO0OHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

[Tons3oBaThcs TeopemaMu (IO BHU3YyaJbHOM OMOpPE) O MPOU3BEIACHUU



OTPE3KOB XOpJ, O MPOU3BEIECHUY OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, NOHMMAaTh UX T'€OMETPUUYECKUN U (PU3NUECKUIt
CMBICJ, TNPUMEHATh MX B PEIICHUH T'€OMETPUUYECKUX M (PU3NYECKUX 3ajad.
[TpuMeHATh cKaNsipHOE MPOU3BECHUE BEKTOPOB JIJIsl HAXOKJIEHUS IIMH U YTJIOB.

[Tonb30BaThcs METOIOM KOOPAMHAT HAa IUIOCKOCTH, IMPUMEHSATH €ro B
PEILICHNN T€OMETPUYECKUX U IPAKTUUECKUX 3aa4.

Bnagerp MOHATHSAMM NMPaBUIBHOIO MHOTOYTIOJbHHUKA, JJIMHBI OKPYXHOCTH,
JUIMHBI JIyTU OKPYKHOCTH M PaJMAHHON MEphl yria, YMETb BBIYUCIATH IUIOIIA]Ib
Kpyra M €ro yacrteil (c omopoil Ha crnpaBoYHyr HHpopmanuio). IIpuMeHsTH
NOJIyYCHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxonute ocu (WM LEHTPBI) CUMMETPUU (UTYp, TPUMEHSTh JABUKECHUS
IJIOCKOCTHU B MMPOCTEUIINX CITydasiX.

[IpuMeHATh MOJy4YEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATHUYECKHUE
MOJIEIIN IS 3a/1a4 PEAJIbHOM JKU3HU U ITPOBOJUTH COOTBETCTBYIOLIUE BBIYMCIICHHUS
C TNPUMEHEHHEM I0J00MsI U TPUTOHOMETPUYECKUX (PYHKUUN (MOIB3YsCh, IIE
HEOO0XO0MMO, KaJIbKYJIATOPOM).

INTAHNPYEMBIE IIPEIMETHBIE PE3VJIBTATBI OCBOEHUA

[TPUMEPHOI PABOYEI ITPOTPAMMEBI KYPCA «BEPOSITHOCTH U

CTATUCTHUKA (ITO TOAAM OBYYEHU )

[IpenMeTHbIe pe3yabTaThl OCBOCHHS Kypca «BeposTHOCTh M CTaTUCTUKA» B
7-9 Kknaccax XxapakTepHU3yIOTCS CIEAYIOLUMU YMEHUSIMU.

7 KIIACC

Yutare wuHpOpMaIMio, TMPEACTABICHHYIO B TaOnWIax, Ha JadarpaMmax;
MPEACTABIIATh JAaHHBIC B BHUAC TaOJHIl, CTPOUTH JAWArpaMMBbl (CTOJOMKOBBIC
(cronbuatbie) W KPYroBbl€) IO MacCHBaM 3HA4Y€HMH (C HCIOJIB30BAHUEM
3pUTEIHLHOM HATJISIAHOCTH W/WITH BepOabHOM OIOPHI).

OnuceiBaTh W HUHTEPOPETHPOBATH  pEabHbIC  YHUCIOBBIE JaHHBIE,
Mpe/ICcTaBIICHHbIE B TAOJIMIIAaX, HA IUarpaMmax, rpadukax.

OpueHTHpPOBATHCS B MOHATUSIX M OMEPUPOBATH UMHU Ha 0a30BOM YPOBHE:
cpenHee apupMeTHYecKoe, MeauaHa, HauOoJbIlIee W HaMMEHBIIEe 3HAYCHMS,
pa3mMax.

NMeTp mipeAcCTaBiICHHE O CIy9allHOW HW3MEHUMBOCTH Ha TpHMEpax IIcH,
(bU3NYEeCKUX BEIWYMH, aHTPOIIOMETPUYECKUX JaHHBIX; UMETh MPEICTaBICHUE O
CTaTUCTUYECKON YCTONYUBOCTH.

8 KUIIACC

N3Bnekate U mpeoOpa3oBbIBaTh MHPOpPMAIMIO, TPEICTABICHHYIO B BHJIE
TabnuIl, TuarpamMm, rpauKoB; MPEACTaBIATh JaHHBIC B BUJE TAOJMI], IUArPaMM,
rpaduKoB.

OnuceiBaTh TOCJIE  COBMECTHOTO aHajiM3a JaHHBIE C  T[OMOIIBIO
CTaTUCTUYECKUX TOKa3aTeseil: CpeIHUX 3HAUYCHUW W Mep paccemBaHus (pa3Max,
JUCTIEPCHS ¥ CTAHJIAPTHOE OTKIIOHCHHE).

HaxonuTth 9acTOTHI YMCIOBBIX 3HAYEHUN M YACTOTHI COOBITHI, B TOM UYHCIIE



o pe3yibTaTaM HM3MEpeHUN W HAOMIOACHHWH (C HMCIOJIb30BAaHUEM 3PUTEIHHOU
HarJISAHOCTH W/WUIU BepOaIbHOM OMOpPHI).

HaxoauTh BEpOSITHOCTH CITy4allHBIX COOBITHI B OMBITAX, 3HASI BEPOSITHOCTH
DJIEMEHTApHBIX COOBITHIA, B TOM YHCJIE B ONBITaX C PaBHOBO3MOXKHBIMH
AJIEMEHTAPHBIMHU COOBITUAMH (C UCITOJIb30BAHUEM 3PUTEIHLHON HATIISITHOCTH H/HITH
BepOaJIbHON OTMOPHI).

HNmets mpencraBieHHEe O TpaduyuecKux MOJETSIX: JEPEBO CIy4ailHOTO
AKCIIEPUMEHTA, THarpaMMbl Dijiepa, YiCIIoBas MmpsiMasl.

OnepupoBaTh MOHATHSIMH Ha 0a30BOM YpOBHE: MHOKECTBO, TTOJIMHOKECTBO;
BHITIOJIHATh ~ OTIEpAllUd  HAJ  MHOXECTBAMH: OOBEIWHEHWE, TepeceUcHue,
JOTIOJTHEHUE; TIEPEUUCTIATE SJIEMEHTHI MHOKECTB; TIPUMEHSIThH CBOWCTBA MHOKECTB
(C MCTIOTL30BaHUEM BH3yaJIbHON OTIOPHI).

NmeTh mipencTaBieHne o rpaguiaecKkoM MpeACTaBICHIUE MHOXKECTB M CBSI3EH
MEXIy HUMU /I OMHCAHUS MPOIECCOB U SBIICHUN, B TOM YHUCIE MPU PEIICHUU
3aJla4y U3 JPYTruX y4eOHBIX MPEIMETOB U KYPCOB.

9 KIIACC

W3Bnekatb © 1peoOpa3oBbIBaTh HMH(POpPMAIMIO, MPEACTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BHJE TaOJUIl, IUarpamm, rpaduKoB; MpPE/CTaBIATH
JTAaHHBIC B BUJE TaOJMII, TUarpaMm, rpaduKoB.

Pemate mpocreiimme 3a7ayd OpraHU30BaHHBIM MEepe0OpOM BapUaHTOB, a
TaK)K€ C UCIOJIb30BAHUEM KOMOMHATOPHBIX MPABUJI U METOJIOB.

Nwmeth npencraBiieHre 00 ONMUCATENBHBIX XAPAKTEPUCTUKAX JJII MAaCCHUBOB
YHUCJIOBBIX IaHHBIX, B TOM YHCII€ CPEJHHME 3HAUEHHS U MEPbI paCCEUBaHUSI.

HaxonuTth 4acTOThI 3HAYEHUH M YaCTOTHI COOBITHS, B TOM YHCJIE MOJb3YSACh
pe3ynbTaTaMu TPOBENEHHBIX M3MEpPEHUN U HaOmoAeHW (c  omopod Ha
CIIPABOYHYIO HH(OPMAITHIO).

Haxonutb BEpOSTHOCTH CITy4aiiHBIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM
YHClie B ONbITAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTApPHBIMU COOBITHSIMH, B CEpHIX
VCTIBITAaHUH 10 TIEPBOTr0 yCIIEXa, B CEPUAX UCIIBITAHUN bepHyIu.

Nmers mnpencraBiaeHue O CIyd4alHOM BEJIWYHMHE W O PACHPENACIICHUU
BEPOSITHOCTEH.

HNmets mnpeacTaBieHue O 3aKOHE OOJIBIIMX YHMCET KaK O HPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHYMBOCTU M O POJIM 3aKOHA OOJBIIMX YUCENT B
npUpoAe U OOIIECTBE.
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