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[TOACHUTEJIBHA A 3AIIMCKA

PabGouas mporpamma mo MaTeMaTHKE A OOYYalOIIUXCS C 3aJepPiKKOM
ncuxudeckoro pazputus (nainee — 3[1P) Ha ypoBHe ocHOBHOTO 00111€r0 00pa30BaHMS
NoAroToBiieHa Ha ocHOBe denepaibHOrO TOCYIapCTBEHHOIO 00pa30BaTEIbHOIO
cTaHaapTa ocHoBHOro oduiero odpaszosanus (Ilpukaz Munnpocsenienusi Poccuu ot
31.05.2021 1. Ne 287) (manee — ®I'OC O0OO), agantupoBaHHONW 00pa30BaTEILHOM
IPOrpaMMbl OCHOBHOI'O 00111er0o 00pa3oBaHust sl 00y4arolUXCsl ¢ OrpaHUYCHHBIMU
BO3MOXKHOCTSIMU 310p0Bbsl (IIprka3z Munnpocsemenus Poccuu ot 24 HosiOps 2022 r.
Ne 1025), paboueit mporpamMmbl OCHOBHOT'O 0OOIIEro oOpa3oBaHUsS IO y4eOHOMY
MpEAMETY
«MaremaTuka», IpOrpaMMbl BOCITUTAHHUS, C YYETOM PaCIpPEACNICHHBIX MO Kiaccam
IpoBepsAEeMbIX  TpeOOBaHMM K  pe3yJbTaTaM  OCBOCHMS  aJlallTUPOBAHHOM
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIET0 00pa30BaHus IJisi 00YYaIOUXCS C
3aJIEpKKON TICUXUYECKOTO pa3BuTHs. B pabouelt mporpamme ydTe€Hbl HUIEH U
noyioxkeHus: KoHuenuuu pa3BUTHs MaTeMaTHYecKoro oOpa3zoBaHus B Poccuiickoii
denepanum.

OO0mas xapakrepucTuka yuye0Horo npeamera «MareMaTuka

VYuebubiii npeamer «MaremaTukay BXOJUT B TMPEAMETHYIO 001acTh
«Marematuka u uHpopmatuka». OH CcrMOCOOCTBYET Pa3BUTHIO BBHIYHCIUTEIHHOM
KYJbTYpbl U JIOTUYECKOTO MBINUICHUSI, (OPMUPOBAHUIO YMEHHUS I0JIh30BAaThCS
QITOPUTMaMH, a TaKXe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX B
MOBCEIHEBHON >ku3HM oOydaronuxcsi ¢ 3[IP. VueOHblli mpeaMer pa3BUBaeT
MBIIUIEHHE, TPOCTPAHCTBEHHOE BOOOpaXeHHE, (PYHKIUMOHAIBbHYIO TI'PaMOTHOCTD,
YMEHHMS  BOCIPMHUMAaTh W KPUTHUYECKH  aHAIM3UPOBATh  HUH(pOpPMAIUIO,
MPEACTABICHHYIO B PAa3JIMYHbIX (pOopMax.

OOyueHnue mMaTeMaTUKe JAaET BO3MOKHOCTh pa3BUBaTh y oOydaronuxcs ¢ 311P
TOYHYIO, PAIlMOHAILHYI0O W WH(OpPMATUBHYIO pedb, YMEHUE OTOMpaTh Hamboliee
MOIXO/ISIIINE S3BIKOBBIC, CUMBOJUYECKHE, TpadUiuecKue CPeJCTBA NIl BBIPAKCHUS
CYXKJICHUH U HAIJISIIHOTO UX MPE/ICTABICHUSI.

Heo6xo1uMbpIM KOMIIOHEHTOM OOIIEH KYJIbTYPhl B COBPEMEHHOM TOJKOBAHUHU
ABIsieTCsl  o0llee 3HAKOMCTBO € METOJAAMHM  TO3HAHUS  JACHCTBUTEIBHOCTH,
npeACTaBlIEHUE O IPEAMETE U METOJIaX MaTeMaTUKH, UX OTJIMYHN OT METOJIOB JIPYTHUX
€CTEeCTBEHHBIX W TYMaHUTapHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHHS MaTeMaTHUKH
JUIS PEIICHUs] HAy4YHBIX W MPHUKIAIHBIX 3a7ad. Takum o0pa3oM, MaTeMaTH4YECKOe
oOpa3zoBaHKe BHOCUT CBOM BKJIAJl B (hOpMUpPOBAHKE OOIIEH KYJIbTYphI YeJIOBEKA.

N3yyenne MareMaTWKu TaKKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIIMTAHHIO
YeJIOBEKa, MOHMMAHUIO KPACOThl M HU3SIECTBA MATEMATHUYECKUX PACCYKICHUMH,
BOCITPHUSITUIO TEOMETPUUIECKHUX (DOPM, YCBOSHUIO UJIEH CUMMETPHH.

[IporpamMma oTpakaeT cojaepkaHue oOydeHus mpeamery «Marematuka» c
y4eTOM 0COOBIX 00pa3oBaTeIbHBIX OTpeOHOCTEH oOyvaronuxcs ¢ 3[1P. Onanenue
y4eOHBIM TIpeMeTOM «MaTemMaThuka» MPEICTABISIET ONMPEACICHHYIO CI0KHOCTh IS
yaamuxcs ¢ 3IP. ¥V oOyuatromuxcsa ¢ 3IIP Hanbosee BbIpake€HbI OTCTABaHHUS B



pPa3BUTUU CIIOBECHO-JIOTMUECKUX (OPM MBILUIEHHUS, [OITOMY aOCTpaKTHbIE U
OTBJICUCHHBIE KATETOPUM UM TPYAHOJOCTYNHBI. B TOXe Bpems npu crenuaibHOM
o0Oy4eHHH OOydYaromuyecs MOTYT BBIIOJHATH 3aJaHusd Mo airoputMmy. OHH
BOCIIPUMMYMBBEI K MOMOILIM, MOTYT BBIIIOJHHUTH MEPEHOC HA AHAJOTMYHOE 3aJaHuE
YCBOEHHOro croco0a pemieHusi. CHM)KEHHE PA3BUTHS MBICIUTEIBHBIX ONEpaluil u
3aMEJUICHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUM NPUBOAAT K HEAOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBHM. Y 0Oydarounmxcs 3aTpyIHEHBI
CUETHBIE BBIYHCIEHUS, MPOU3BOJUMBIE B yM€. B NUCBMEHHBIX BBIYMCICHHSIX OHHU
MOTYT MPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX mIaroB. Ilpu pabGore ¢ YUCIOBHIMH
BBIPQKECHUSIMM, BBIUMCICHUEM HMX 3HAUEHUS MOTYT HE YJEpKHUBATh MPaBUIIbHBIN
nopsaok nedctBuil. Ilpu ynpomieHuu, npeoOpa3oBaHUM BBIPAXKEHHUM ydaluecs c
3[IP He MOTyT CaMOCTOSTEIIBHO IIPUHATH PELIEHHE O IO0CJIEN0BATEIBbHOCTH
BBINIOJIHEHUS JeiCTBUA. KOHKPETHOCTh MBIIUICHUS OCJIOXHSET YCBOCHHUS HAaBBIKA
pelIeHUs] YpaBHEHMI, HEpPAaBEHCTB, CHCTEMbl ypaBHEHUH. MM ManoaocTyIHoO
COBEpIIEHHE 00paTHUMBbIX ONIEpaLIUd.

Husknii  ypoBeHb  pa3BUTUS  JIOTUYECKHX  ONEpPALMNA, HEIOCTATOYHAs
00OOLIEHHOCTh MBILUICHUS 3aTPYAHSIOT H3yuyeHue TeMbl «DyHKIMU»: TpU
onpeaeneHU (YHKIUOHAJIbHOW 3aBUCUMOCTH, IIPU OINUCAaHUU TIpaduyecKont
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, alredpanyeckuii, PyHKIIMOHAIbHBIN SI3BIKH.
Hepenko yuamiuyecss He BUAAT pa3HULBI MEXAY 00JacTbiO onpeaeseHuss GQyHKIUU U
00J1aCThIO0 3HAUCHHI.

Pemenue 3amad conmpsikeHO € TPYAHOCTSIMH O(OpPMIIEHHS KPaTKOM 3amucw,
MIPOBE/ICHMS aHAIN3a YCIOBHS 3aJ1auM, BbIIEJIECHUS CyIIECTBEHHOTO0. O0y4arommecs ¢
3IIP 3atpyaHsarOTCs caenaTh YMO3aKJIIOYEHHWE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIBHBIE CHOCOOBI  PEIICHHS, WHOIJa OrPaHUYUBAIOTCS
MaHUIYJSIUSAMU C YUCIIaAMH.

[Ipn w3yyeHum reomeTpuueckoro wmarepuana oOyyatomuecss ¢ 3IIP
CTAJIKUBAIOTCS €  TPYAHOCTBIO  J€JaTh  JIOTMYECKUE  BBIBOJBI,  CTPOMUTH
N0CJIeIOBaTENbHBIE paccykieHNs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM N€OMETPUN
OPUBOJUT K OLIMOKAM B PELIEHUH IeoMeTpuueckux 3anad. OOydarommecs MOTyT
NOJMEHUTH (POpMYJITy, HENIPABUILHO MPUMEHUTH TeopeMy. K cepbe3HbiM ommbkam B
pelieHnuy  3aJa4y  OPUBOJAAT  HEAOCTAaTOYHO  PA3BUTHIE  MPOCTPAHCTBEHHBIE
npencrabiieHds. VM CIOKHO BBINOJHUTh YEPTEXK K YCIOBHIO, B MHUCHMEHHBIX
paboTax OHU HE MOTYT IIPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTPH 3alTOMUHAHUSI M BOCIPOU3BENICHUS y4eOHOTO MaTepuaa CHHKEHbI
0 MPUYMHE CJIA00CTH MHECTHYECKOW MESTENbHOCTHU, CYKEHHs o0bema MaMsTH.
Oo6yuatomumcest ¢ 3[1P tpeGyercs Oosbllie BpeMEHM Ha 3aKpeIUICHHE Marepuala,
aKkTyalu3alys 3HaHUH 10 ONOpe MPU BOCIPOU3BEICHHH.

Jlns  mpeojosieHUs  TPYAHOCTEH B M3YYEHMM  ydyeOHOro mpeaMera
«MaremaTuka» HeoOXoAuMa afanTaus oObemMa U Xapakrepa yueOHOro Marepuana K
[T03HABATEJIbHBIM BO3MOKHOCTAM yuyamuxcsi ¢ 3I[IP. Cnengyer yueOHBI Marepuan
MPENOAHOCUTh HEOONBIIUMHU TOPIHSIMH, YCIOXHSSI €r0 IMOCTETIEHHO, U3BbICKUBATDH
CcnocoObl  ajanTalMi TPYAHBIX  33JaHUil, HEKOTOpbIE TEMbl JaBaTh Kak
O3HaKOMMUTEJIBHBIE; UCKJII0YaTh OT/EJIbHBIE TPyAHBIE  JTOKA3aTEJIbCTBA;
TEOPETUUECKUI MaTepuanl pPEKOMEHIYETCs M3y4yaThb B IPOLECCE NPAKTHUECKOMN



JEATEIIBHOCTH IO peuieHuro 3afad. OpraHudeckoe €IUHCTBO IIPAKTHUYECKOH H
YMCTBEHHON JI€ATEIIbHOCTU YYalIMXCSl Ha YpOKaX MAaTeMaTHKU CIOCOOCTBYIOT
IPOYHOMY U CO3HATEIbHOMY YCBOEHHUIO Oa3MCHBIX MaTeMaTHYeCKUX 3HAHUM U
YMCHUM.

Hean u 3apaun n3yveHus yueoOHoro npeamera «MaremaTukay

[TpuoputeTHBIME LIETIMHU 00yUeHHSI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

" (popmMupoBaHUE LEHTPAJIbHBIX MAaTEMATHUUYECKUX MOHATHHA (YUCIIO, BEIMYMHA,
reomerpuyeckas  Qurypa,  IHEepeMEHHas,  BEpPOSTHOCTb,  (QyHKIUSA),
00eCreunBaAIOIINUX PEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTEMaTH4ECKOIrO
oOpazoBanus ooyuatomuxcs ¢ 311P;

* noaseneHue oOyyarommxcs ¢ 3[IP Ha gocTymHOM 1711 HUX YpOBHE K
OCO3HAHMIO B3aWMOCBS3M MATEMAaTHKU M OKPYXAIOLIEr0 MHUpPA, MOHHMAHHE
MaTE€MaTHUKH KaK 4acTu OOLIEH KyJIbTYphl YEIOBEUECTBA;

" pa3BUTUE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEN OOyYaronIuxcs C
311P, no3HaBaTebHON aKTUBHOCTH, HCCIIEIOBATENILCKUX YMEHNN, KPUTUYHOCTH
MBIIUIEHUS, UHTEpPECa K U3YUEHUIO0 MaTEMAaTUKH;

* (opmupoBaHue (YHKIHOHAIBHOM MAaTeMaTH4YE€CKOM TI'PAMOTHOCTH: YMEHMS
pacno3HaBaTh MPOSIBICHUS  MaTeMaTHYEeCKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEM B pEalbHBIX J>KMU3HEHHBIX CHUTYallUSIX W NPU HU3YYECHUU
JIPYTUX y4eOHBIX IPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh HMX Ha f3bIKE MaTEMaTHUKU W CO3/1aBaTb MaTeMaTHUECKHE
MOJICNIA, TPUMEHATh OCBOCHHBI MaTEMaTHYECKUH ammapar sl peuneHus
IIPaKTUKO-OPUEHTUPOBAHHBIX  3a/a4, MHTEPIPETUPOBATH W  OLICHUBATH
NOJIyYECHHBIE PE3YJILTATHI.

JlocTrxeHue 3THX 11eiel 00eceunBaeTcsl pelIeHUeM CIIEeIYIOIINX 3a1ay:

* ¢opmupoBath y oOyuawmuxcs ¢ 3I[IP HaBpiku yueOHO-TO3HaBaTEIbHOU
NeATEIbHOCTH: IUIAHUPOBaHUE palOThl, TMOMCK pALMOHAJIBHBIX NyTEeH ee
BBITIOJIHEHHU S, OCYILIECTBIICHUS CAMOKOHTPOJIS;

" CIOCOOCTBOBAaTh HWHTEIUICKTyaJIbHOMY Ppa3BUTHIO, (OpMHpOBATH KauecTBa,
HEOOXOMMbIE YEJIOBEKY ISl TOJIHOLICHHOM U3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKOW JIEATEIIbHOCTH: ICHOCTU U TOYHOCTH MBICIIH,
UHTYULWHU, TPOCTPAHCTBEHHBIX MPEICTABICHHM, CTIOCOOHOCTH K MPEOI0ICHUIO
TPYIHOCTEM;

* (popmupoBaTh KJIIOYEBBIE KOMIETEHIIMM Yy4YalIUXCAd B paMKax MpPEeAMETHOM
obnactu «Marematuka 1 HHGOPMATUKAY,

" pa3BUBATh NOHATHITHOE MbILIeHUs oOydarommxcs ¢ 311P;

" OCYIIECTBJISTh KOPPEKIHMIO MO3HABATEIBHBIX MpolieccoB oOyyatomnuxcs ¢ 3I1P,
HEOOXOAMMBIX [IJI1 OCBOEHHUS MPOrPaMMHOr0 Marepuaia Mo ydyeOHOMY
IpeIMETY;

" [peaycMaTpUBaTh BO3MOKHOCTh KOMIIEHCALIMU OOpPa30BaTEIbHBIX JEPHUIIMTOB
B OCBOEHHUH IMPEAIIECTBYIONIETO MPOrpaMMHOTO MaTepuaja y 00yqaromuxcs ¢
3I1P m HEAOCTAaTKOB B KX MaTeMaTHYECKOM Pa3BUTHH;

" copMHUpOBaTH YCTONYUBBIA HHTEPEC yUALUXCS K IPEAMETY;



" BBISBJIATH U PA3BUBATh MATEMATHUECKUE U TBOPUYECKHUE CTIOCOOHOCTH.

OcHOBHBIC JIMHUM COJIEpKaHUsSI Kypca MaTeMaTuku B 5—9 kiaccax: «Yucna u
BBIUHCICHUS», «Anredpa» («AnreOpanueckue BBIPAXKECHUS», «YPaBHEHUSA W
HepaBeHCTBa»), «Dynkuun», «l'eomerpusi» («I'eomerpuueckne GUTYpl U UX
CBOMCTBay, «3MepeHne reoMeTpuiYeCcKuX BEIUUUHY), « BEpOATHOCTh U CTATUCTUKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaX/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OJHa OT JPYyrod, a B TECHOM KOHTAaKTe U
B3aumojercTBur. Kpome »3Toro, ux o0ObEIUHSET JOrHYecKas COCTaBIIAIONIAs,
TPaJUIIMOHHO TMPUCYIAasi MaTeMaTUKE M TPOHU3BIBAIONIAS BCE MAaTeMaTHUYECKHUE
Kypcbl W couepxarenbHble JuHuH. CdopmynupoBanHoe B DenepaibHOM
rocyJIapCTBEHHOM 00pa3oBaTEIbHOM CTaHAapTe OCHOBHOIO O0OIIEro oOpa3oBaHUs
TpeOOBaHNE «YMETh ONEPUPOBATH TMOHATUSIMHU: ONpEICICHHE, aKCHOMa, Teopema,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh HCTUHHBIE W JIOKHBIE BBICKA3bIBaHMUS,
MIPUBOJANTHh TPUMEPHI W KOHTPIPUMEPHI, CTPOUTH BBHICKA3BIBAHUS W OTPUIIAHUS
BBICKA3bIBAaHUI» OTHOCHTCSI KO BCeM KypcaM, a (popMUpOBaHHE JTOTHYECKUX YMECHHM
pacnpenenserca IO BCeM TrojaM oOOydeHHsT Ha YpOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOIIEE IPEIAMETHBIM pe3yibTaTaM
ocBoeHus DenepanbHoit paboyelt MOporpaMmbl, paclpeneaéHHbIM [0 ToAam
oOy4eHHs, CTPYKTYpUpPOBaHO TakUM OOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIIMIHAIBHBIM BOMPOCaM 00ydYaromuecss 0o0palajiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUEC MATEeMAaTHYECKUMHU TIOHSATHUSMU U  HABBIKAMU  OCYIIECTBISIIOCH
MOCIIE0BATEIBHO U IOCTYNATENbHO, C COOMIOACHUEM MPUHIINIIA TPEEeMCTBEHHOCTH, a
HOBBIC 3HAHHWS BKIIOYAINCHh B OOIIYI0 CHCTEMY MaTeMaTUYECKUX MPEACTaBICHUIM
obOyuatomuxcst ¢ 3I1P, pacuupsisa u yrinyosis e€, 00pa3ysi MpOYHbIE MHOYKECTBEHHBIE
cBs3u. O0mme nenu u3ydeHus yaeOHoro mpenMera «MaTemaTukay IpeCTaBICHbI B
®denepanbHOM paboyelt mporpaMMe OCHOBHOTO 00111eT0 00pa3oBaHusl.

Oco0eHHOCTH 0TOOPA U AANITALUM Y4eOHOT0 MATEPHUAJIA 10 MATEMATHKE

OOyuenue yueOHOMY mpeameTy «MaremaTuka» CTPOUTCS Ha CO3JAaHHUU
ONTUMAJIbHBIX YCIOBHUH JJI1 YCBOCHUSI MPOrPAaMMHOTO MaTepuasa 00ydaroluMUCS C
3I1P. bonbioe BHUMaHUE yaenseTcs: oT00py yueOHOro Marepuasia B COOTBETCTBUU C
OPUHIIMIIOM JOCTYIHOCTH TMPH COXpPAaHEHHWU OO0Hiero 0a3oBOro YypOBHSA, KOTOPBIN
JTOJDKEH 110 COACPIKaHUIO0 U 00beMY OBbITh aJanTHPOBAHHBIM Jj1s1 oOy4vatomuxcs ¢ 3I1P
B COOTBETCTBUM C HX OCOOBIMH OOpa3zoBaTelbHBIMU TOTpeOHOCTsIMU. ClemyeT
o0jerynTh oOBIaZeHHEe MarepuasioM oOyuatomumucs ¢ 3IIP mocpeacTBom ero
JETabHOTO OOBSICHEHHSI C CHCTEMAaTHYECKUM MOBTOPOM, MHOTOKPAaTHON TPEHHUPOBKHU
B TPUMEHEHUW 3HAHWM, HCIOJIB3ys MPHUEMBI aKTyalu3aluu (BU3yaJbHas oOIopa,
MaMsITKa).

denepanbHas IporpamMma NpeycMaTpUBaeT BHECEHUE HEKOTOPBIX U3MEHEHUI:
yYMEHbIIEHUE 00beMa TEOPETUUYECKUX CBEJACHHM, BHIHECEHUE OTIEIbHBIX TEM HIIU
LEJbIX Pa3/iesIoB B MaTepHalbl JJi1 0030pHOT0, 03HAKOMUTEILHOTO U3YUYECHHUS.

N3meHenust nporpaMmmbl B 5-9 kjaccax

MaremaTnka B S 1 6 Ki1accax



B o03HakOMHTENBHOM IUIAHE PEKOMEHIYETCA HW3y4daTh CIIECAYIOIIUE TEMBI:
«Pumckass mymepauusi», «PaBHbie ¢urype», «umuaap, konyc, map», «Kyoy,
«IIpssmoyronpHbIN napamienenuneny, «llepemenmienne no KOOPAUHATHOW IPSIMOI»,
«Monyns uncna», «YucioBble mpoMexyTku»; «Macmrtab» (u3ydaercs B Kypce
«I"eorpadusy); «M300paxkenrue reoMeTpruuecKux (GUryp Ha HEJTMHOBAHHOM Oymare
UCIIOJb30BAaHUEM ULHUPKYJS, JMHEWKH, YroJIbHUKA, TpaHCIopTupa», «JlnuHa
OKpykHOCTHY», «IInomane kpyra», «llapannensusie npsimbie», «llepneHauKynsipHbIC
npsimeie», «OceBasi M IEHTpajdbHass CUMMETPUN» (M3y4aeTcsi B Kypce T€OMETpHUN);
«beckoHeuHbIe TEepUOAUYECKHE NEeCATUYHBIE IpoOu. JlecaTnuHoe NpUOIMKEHUE
OOBIKHOBEHHOM JApo0OM» (M3ydaeTcs B Kypce anreopsl).

Crenyer yMEHBIIMTh KOJMYECTBO YacOB Ha cleayromue TeMbl: «Pemenue
JOTUYECKUU 3amau», «JnmHa otpeskayn, «lllkane», «PacnpenenuTenbHbI 3aKOH
YMHOXEHUS», «3aMuCh MTPOU3BEICHUS ¢ OYKBEHHBIMU MHOXUTEISIMIY, «IlocTpoeHue
KOH(MUTypanuii U3 4YacTed MpsSMOM, OKPY>KHOCTU Ha HEJIMHOBAHHOM U KIJIETYATOM
oymare», «Jlenurenu u kpatHbie. [IpusHaku nenumocTtn», «Hambompimit oOmmii
JeNnUTeNb U HauMeHblllee o0liee KpaTHoe. /[enMMOoCTh CyMMBbl M HPOU3BEACHUS.
«IlpuBenenne apobu K HOBOMY 3HaMmeHareno», «HaxokaeHue 4acTu LENOro u
[esoro mo ero vactm». «OKpyriaeHue AecATUYHbIX ApoOei». «Pemenue 3amgau
nepebopoM BCEX BO3MOKHBIX BapHaHTOB». «CocTaBiieHHE OYKBEHHBIX BBIPAKEHUU
IO YCJIOBHIO 3aJauu». BpIcBOOOIMBIIMECS Yachl MOYKHO HCIIOJIb30BAaTh Ha
MOBTOpPEHHE (B Havajie U KOHIIE y4eOHOTo roja), Ha U3y4yeHHe HauboJsiee TPyAHBIX U
3HAUYUMBIX TEM: B V KJlacce — Ha pellIeHHe YPAaBHEHU, IPUBEACHUE APOOU K HOBOMY
3HAMEHATEINI0, YMHOKEHUE U JIEJEHHE NECATUYHBIX ApoOel, n3mepenue yrios; B VI
KJIACCE — JIEUCTBUS C IOJIOKUTEIIBHBIMM M OTPHULIATENBHBIMU YHUCJIAMH, PELICHUE
YpaBHEHUH, CIIOKEHUE U BBIYMTAHHE YUCEIN, COACPKAIIMX LENYI0 U APOOHYIO YacTh,
Ha YMHOXEHUE U JIeJIEHUE OOBLIKHOBEHHBIX JPOOCH.

Auredpa

B 03HakOMHMTENBHOM IUIAHE PEKOMEHIYETCS H3y4daTh CIEAYIOIIME TEMBI:
«ppaunonansHeie yncia. JlelicTBUTENnbHbIE Ynciaa», « CpaBHEHHUE JAEHCTBUTEIbHBIX
yucen, apuMeTHUecKre ACUCTBUSL C NEHCTBUTENbHBIMU 4Huciamu», «HaxoxneHnue
MpUOJIMKEHHBIX 3HAYEHUW KBajpaTHOro KopHs», «Teopema Buera», «Pemenus
YPABHEHHM TPEThEN U YETBEPTOU CTETIEHEW PA3JIOKEHUEM HA MHOKUTEIN», « DyHKIUS
y =Vx u ee rpadmk», «[lorpemHocTs U TOYHOCTh NPHOMIKEHHsA», «UeTHbIE W
HedeTHble QyHKIM», «DyHKIH y=x"», «DYHKIHA y= ax’, e rpaduKk W CBOICTBA.
I'padukn GyHKumi y= ax” + n u y=a(x-M)°, «YpaBHEHHUE C ABYMSs IIEPEMEHHBIMH U
ero rpadpuk», «I'paduueckwii Ccrnocod pemICHWS CUCTEMbl  ypaBHEHHII»,
«M300paxkeHne 4IeHOB apUPMETUUYECKON U T€OMETPUUYECKON MPOTrpeccuil TOUKaMu
Ha KOOPJMHATHOW IUIOCKOCTU. JIMHEHWHBIA U SKCIOHEHIHAIBHBIA POCT. CIOXKHbBIE
IIPOLICHTBD.

CrnenyeT yMEHBLINTh KOJIMYECTBO YacOB HAa H3ydeHUE TeM: «DopMyIibl»,
«JloKkazaTenbCcTBO TOXKIAECTB», «JIMHEMHOE YypaBHEHUE C JBYMSI HEU3BECTHBIMU,
«I"paduk IMHEHHOrO ypaBHEHUS C ABYMS NepeMeHHbIMUY, «['paduueckoe perieHue
JMHEHHBIX YPaBHEHUI U CUCTEM JIMHEHHBIX ypaBHEHUI», «CBOKCTBA KBaIpaTUUYHON

GyHKIANY.



BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJb30BaTh: MJIs  Jydllel
npopaboTKM Hambojee BaXXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Perienue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0sMm», «lIprumeHeHne cBOMCTB
apu(pMETHIECKOTO KBaJpaTHOTO KOPHS»; HAa IOBTOPECHHE, pCEIICHHWE 3ajad,
peoOpa3oBaHKe BHIPAKECHUH, a TAK)KE Ha 3aKPEIICHUE U3yYeHHOTO MaTepurara.

I'eomeTpust

CrenyeT OCHOBHOE BHUMAHHE YJIEIUTh MPAKTUYECKON HAIMPaBIEHHOCTH Kypca,
WCKIIFOYMB W YIPOCTUB HAWOOJIee CIOXHBIA JUIsl BOCTIPUATHS TEOPECTHUSCKHMA
Marepuan. Ha ypokax reomMeTpunm HEOOXOJUMO MaKCHUMAJIbHO MCIOJIb30BaTh
HaIJSIIHBIE CpeACTBAa OOyYeHHs, OOJbIIE MPOBOIUTH MPAKTHUYECCKUX pabdoT C
ydaluMucs, pemars 3aaaui. CTpouTh pellieHue 3a/1ad IpU MOCTOSSHHOM OOpaIieHun
K HarJIsITHOCTH — PUCYHKAM M YEPTEkKaAM.

O3HakOMHUTENBHO JAaTh TeMbl: «TeopemMbl M JOKAa3aTebCTBO. AKCHOMBIY,
«JlokazarenbCcTBO OT MNPOTUBHOTO», «CyIIECTBOBAHUE ©  E€AUHCTBEHHOCTh
NEPIICHAUKYJIApA K OpsaMon», «MeToa reomerpuueckux mecr», «Meron yaBoeHus
Menuanbl», «Teopema daseca U Teopema 0 NMPONOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHUKa», «VI3MeHeHHe TPUTOHOMETPUYECKUX  (PYHKIUH  TpH
BO3pacTaHuu yriaa», «DopMynbl 1 paJdycoB BIUCAHHBIX U ONUCAHHBIX
OKPY)KHOCTEMl  NpPaBUJIbHBIX  MHOTOYTOJIBHUKOBY»,  «YpaBHEHUE  MPAMOI»,
«/IBmxeHue», «CBoiicTBa ABWKEHHS», «Teopema O MpOU3BEICHUH OTPE3KOB XOPI,
TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOPEMA O KBAIPaTE KaCATEIbHOW.

Crnenyer yMEHBIIUTh KOJIMYECTBO 4acOB Ha H3ydyeHHE TeM: «CHMMETpUYHbBIC
¢urypsl. OCHOBHBIE CBOMCTBAa OCEBOM CUMMETpUmN», «lleHTpanbHas CUMMETPUs»,
«lTapannensusiii  mepenocy, «lloBopot», «lIpeoOpazoBanue mnogodusi. IlomoOue
COOTBETCTBEHHBIX AJIEMEHTOB», «OCHOBHBIE 3aJlaud HA IOCTPOCHHE C TOMOIIbIO
LUAPKYJISI W JIMHEHMKW», «JleKapToBbl KOOpAMHATBI HA IUIOCKOCTW», «Pemienue
TPEYTroJabLHUKOBY, «[lomo0ue dhurypy.

BricBoOOIMBIIIMECS Yachl MCIIOJIB30BATh HA PEIICHHE 3a1a4 U TIOBTOPEHHUE.

BeposiTHOCTH U CTATHUCTUKA

B cBsi3u ¢ TeM, 4TO AaHHBIA KypC BBI3bIBAET HAWOOJIBIIHME CIIOXKHOCTH IS
obOyuatomuxcsi ¢ 311P, cBsi3aHHBIE CO CHM)KEHHBIM YpPOBHEM Da3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIJICHUS, €r0 U3y4eHUe JOJDKHO CTPOUThCS Ha 0a30BOM YPOBHE U
JOCTYITHOM JJIsl YY€HUKOB Mmarepuasie. OCHOBHOE BHHUMAaHHUE CIEAYET YACIUTH
paszenaM, CBS3aHHBIMA C ITIOBTOPEHHMEM NPOUIAECHHOIO MATEpUala, YBEJIUYUTH
KOJIMYECTBO YINPAXKHEHUM W 3aJaHHM, CBSI3AHHBIX C MPAKTHYECKOW AEATEIBHOCTHIO
00y4aromuxcs.

Heobxoaumo miepecMOTpeTh COJEpKaHHE TEOPETUYECKOTO MaTephayia |
XapaKkTep €ro H3J0XKEHUS: TEOPETUUYECKUMUA MaTepuajl NPENOJHOCUTh B IPOLECCE
peleHus 3a7a4 W BBIMIOJHEHUS 33aIaHUM HATJIIHO-TIPAKTUYECKOrO0 XapakTepa; He
TpeOOBaTh BHIBOJA U 3allOMHHAHUS CIOXKHBIX (DOPMYJ, pPEIICHHS HECTaHJIAPTHBIX,
TPYIOEMKHUX 3a/1aHuil. P TeM crnenyeT u3ydyaTh B 03HAKOMUTENBHOM IUIAHE.

®denepanbHas MporpaMMa MPEJOCTABISIET aBTOpY pabouedl MmporpaMmel
CBOOOJy B pacmpe/ielieHul MaTepuaia 1o 4eTBepTsaM (Tpumectpam). Pacripenenenue
BPEMEHU Ha U3YYEHHUE TEM B T€UEHHE YYEOHOT0 rofia CaMOCTOSATEIBHO OIpeNesieTCs



o0pa3oBaTeNbHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH TPYMITBI 00yJarOIINXCsI
¢ 3IIP u ux ocoObIx 00pa3oBaTeNbHbIX MOTPEOHOCTEH.

IlpumepHble BuABI aeATeabHOCTH oOy4damomuxcs ¢ 3IIP, oOyc/ioBieHHBbIE
0co0bIMH  00pa30BaTeJbHBIMH  MOTPEOHOCTSAMH W o0ecreYMBaIOLIUE
OCMBICJICHHOE€  OCBOEHHE  coJepkaHuu  o0pa3oBaHMsl MO  MpPeaMeTy
«MaTeMaTuKa»

Conepxanue BUAOB jaeaTenbHOCTH oOywaromuxcst ¢ 3[IP ompenensercs ux
0coObIMH 00Pa30BaTEIBHBIMUA TOTPEOHOCTSAIMH. [IOMHMO HIMPOKO HUCIONB3YEMBIX B
OAOIT OO0 06mumx A Bcex 00ydJaronuxcsi BUIAOB JAESITEIbHOCTH CIEAYET YCUIUTD
BUJIBI JICSITETLHOCTH CIICU(PUYHBIC IS TAaHHON KaTerOpuu JeTel, 00eCIIeYHBArOIINe
OCMBICJICHHOE OCBOEHHE COJEp)KaHUsl o00pa3oBaHMsA IO NPEAMETY: YCHIIEHHE
MPEIMETHO-TIPAKTHYECKOW JCSITEIPHOCTH C AaKTHBH3AIMEd CEHCOPHBIX CHCTEM;
YepeloBaHUE BHUAOB JCATEIBHOCTH, 3aJCHCTBYIONIUX PA3JIMYHBIE CEHCOPHBIE
CHCTEMBI; OCBOCHHE MaTepHualia ¢ OTIOPO Ha AITOPUTM; «IIOLIATOBOCTHY B U3yYCHHUU
Marepuaia; HCIOJb30BaHWE JIOMOJHUTEIBHONH BU3YaJIbHOW OIMOPBI  (CXEMBI,
ma0JIOHbI, ONOpHBIE TaOJMIBI); PEYeBOM OTYET O Tpolecce M pe3yibTare
AeSITeIbHOCTH; BBITIOJHEHHUE CIIEIHANBHBIX 3aaHUl, 00ECTIeUYNBAIOIINX KOPPEKIIHIO
perynsiuu  y4eOHO-TIO3HABATEIbHOW JEATENbHOCTH M KOHTPOJIb COOCTBEHHOTO
pe3ynbTaTa.

denepanbHas TeMaTHYeCKass M TEPMUHOJIOTMYECKAs JIEKCHMKA COOTBETCTBYET
®AOII O00.

Jns oOydvaromuxcs ¢ 3I[IP cymecTBeHHBIM SBISIIOTCA MPUEMBbI padOThI €
JeKCUYEeCKUM MaTtepuanioM To mpenmery. [IpoBoaurtcst crenmanbHas paboTa 1m0
BBEJCHUIO B aKTUBHBIN CIOBAph OOYYAIOIIUXCS COOTBETCTBYIOMIEH TEPMHHOJIOTHH.
W3yuaemble TEpMHHBI BBOJSTCS Ha IIOJHMCEHCOPHOM OCHOBE, 0Os3aTelbHa
BU3yaJIbHAs MOJACPIKKA, AITOPUTMBI PabOTHI C ONpeAeSICHHEM, OMOPHBIE CXEMBI IS
aKTyaJIH3alyd TePMUHOJIOTHH.

Mecrto yueOHoro npeamera «MaremaTtuka» B y4eOHOM ILIaHe

B cootrBercTtBUn ¢ ®enmepanbHBIM TOCYAapCTBEHHBIM 00pa30BaTCIIBHBIM
CTaHJapTOM OCHOBHOTO 00mIero oOpa3oBaHus Yy4eOHBIM TpenMer «MaremaThkay
BXOJIUT B TpPEAMETHYI0 o001acTh «MartemaTtuka W WHGOPMATHKa» U SBISICTCS
oOs3aTenbHBIM 711 M3ydeHus. B 5-9 kiaccax yueOHBIM mpeamer «MaremaTtuka
TPaJMIIMOHHO M3y4YaeTCs B paMKax CIICIyIONIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematuka», B 7-9 kiaccax — KypcoB «AnreOpa» (BKIOYAs SIEMEHTHI
CTaTUCTUKA M Teopuu BeposdTHocTed) u «['eomerpus». Hacrosimieit mporpammoit
BBOJIUTCSI CAMOCTOSTEIIbHBIN YU4eOHBIH Kypc «BepOSTHOCTh U CTAaTUCTHKAY.

OO11ee Yncno 4acoB, pEKOMEHIOBAHHBIX JIJIsl U3yYEHUs MaTeMaTUuKu (6a30BbId
YpOBEHB) Ha YPOBHE OCHOBHOI'0 00111eT0 00pa3zoBaHus, — 952 vaca: B 5 kimacce — 170
yacoB (5 yacoB B Hefiento), B 6 kinacce — 170 vacos (5 yacoB B Henento), B 7 Kilacce —
204 ygaca (6 yacoB B HeJeno), B 8 kiacce — 204 gaca (6 yacoB B HeJlelN0), B 9 kiacce
— 204 yaca (6 yacoB B HEJIEJIO).



IInanupyembie pe3yJabTaThl 0CBOCHUS Y4eOHOro npeamera «MaTeMaTHKay
HAa YPOBHE OCHOBHOI'0 0011{ero 00pa3oBaHus

W3ydyeHne MaTreMaTMKU Ha YpOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
HaNpaBJIEHO Ha AOCTHKEeHHE oOydarormumucs ¢ 311P TMYHOCTHBIX, METANIPEAMETHBIX
U MPEMETHBIX 00pa30BaTENbHbBIX PE3YJIBTATOB OCBOCHMSI YU€OHOTO MPEAMETA.

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS IPOrpaMMbl 110  MaTeMaTHKE
XapaKTEPU3YOTCH:

NAaTPUOTHYECKOE BOCIIMTAHME:

IIPOSIBJICHMEM MHTEpECa K IPOILIOMY U HACTOSIIEMY POCCHMCKON MaTEMaTUKH,
LEHHOCTHBIM OTHOILIEHHUEM K JIOCTHKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON
MaTEMAaTUYECKOM IIKOJBI, K MCIOJBb30BAaHUIO 3TUX JOCTHKEHUN B JAPYTHX HAayKax U
NPUKIIATHBIX cepax;

IrPaKAAHCKOE M TYXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEN TpakKJAaHWHA U PEANM3alUUd €ro
[IpaB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3THUUHBIX
CTPYKTYp, SBJICHUW, NPOLEAYpP TpPakJaHCKOro oOIecTBa (HampuMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXJIEHHUIO STHYECKMX MpoOJIeM, CBA3aHHBIX C
OPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHUM HAayKH, OCO3HAHUEM BaXKHOCTH
MOPAJIbHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTHE€ B PEUICHWH MPAKTUYECKUX 3a1ad
MAaTEMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM BAXXHOCTH MAaTEMATHYECKOIO
o0pa3oBaHMsI Ha MNPOTSKEHUU BCEH KU3HM JUIsl YCHEIIHOW NpodeccHOHaIbHOM
NESATEIbHOCTY M Pa3BUTUEM HEOOXOAUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
IOCTPOECHUEM HHJMBUIYAJTbHOM TPAeKTOPHUH OOpa30BaHUS M KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEH;

3CTEeTHYEeCKOe BOCIIMTAHME:

CHOCOOHOCTBIO K  HAMOLIMOHAIBHOMY W  3CTETUYECKOMY  BOCIPHUSATHUIO
MaTeMaTHUYeCKUX OOBEKTOB, 3aJlad, pEIICHUH, pacCyKICHUH, YMEHHIO BUICTb
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTalUuel B JEIATEIIbBHOCTU HA COBPEMEHHYID CHCTEMY Hay4HBIX
npencTaBiIeHU! 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPHUPOABI U
oOuiecTBa, MOHUMAHUEM MaTeMaTHMYeCKON HaykuM Kak cdepbl YelIoBEeYeCKOn
NESATENbHOCTH, 3TalloB €€ PAa3BUTHUS W 3HAYUMOCTU JUISl Pa3BUTHS LMBHIIN3ALUH,
OBJIAJICHUEM SA3BIKOM MaT€MaTUKA M MaTEMaTUYECKOH KYyJIbTYpOW Kak CpEeACTBOM
NO3HAHUS MHpPA, OBJIAJACHUEM MPOCTEUIINMH HABBIKAMH HCCIENOBATEIbCKOM
NEATENBHOCTH;

¢pusnyeckoe BocnuTaHue, (opMHpPOBaHHE KYJBTYPhl 310POBbS U
IMOLMOHAJIBHOIO 0/1aroNOJy YU :

TOTOBHOCTBIO IIPUMEHATH MAaTEMAaTUYECKHE 3HaHUS B HMHTEPECAX CBOETO
3I0pOBbSl,  BEIEHUS  3A0pOBOro  obOpa3a  KM3HM  (340pOBOE  IHTAHUE,
cOamaHCUPOBAaHHBIM PEXUM 3aHATUH W OTAbIXa, peryisipHas (Quznueckas



AKTUBHOCTb), C(POPMUPOBAHHOCTHIO HaBbIKA pedieKCUM, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

K0JIOTHYECKOe BOCIIUTAHHE.

OpUEHTaIlMEN Ha MPUMEHEHUE MAaTEeMaTUYECKUX 3HAHUU JJI pelieHus 3a/1a4 B
00JIaCTH COXPAHHOCTU OKPY>KaroIIEH Cpe/ibl, IIIaHUPOBAHUS TTOCTYIKOB M OILIEHKH UX
BO3MOJKHBIX TIOCJICJICTBUMA JUIsI OKPYXKAIOIIEH Cpeabl, OCO3HAHHEM TJI00aThHOTO
XapakTepa SKOJOTHUECKUX MPOOJIeM U IMyTel UX PEIICHUS;

ajanTamusi K WU3MEHSIIOUIUMCH YCJOBHSIM COLMAJBLHOW W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJIOBHUSX HEOIPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOE€M KOMIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO ACATECIBbHOCTb, B TOM YMCIIE
YMEHHE YUUTHCS Y JIPYTUX JIIOJEH, IPUOOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIC
3HAHWS, HABBIKK ¥ KOMIIETEHIIUN U3 OMBITA IPYTHUX;

HEOOXOJMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHUCJE
dbopMyIUpOBaThH WU, TOHATHUS, TUIIOTE3bl 00 0OBEKTAX U SABJICHUSAX, B TOM UYHCIIC
paHee HE W3BECTHBIX, OCO3HaBaTh JCMUIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTYallUl0, BOCIPUHHUMATh
CTPECCOBYIO CHTYaIlMI0O KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHUPOBATh
IPUHUMAEMbIC PEIICHUS W JCUCTBUSA, (OPMYJIHUPOBATh M OICHUBATh PHUCKU U
MOCJICACTBHUS, (OPMHUPOBATH OTIBIT.

MeTanpeaMeTHbIe pe3yJbTaThl:

B pesynbTaTe OCBOCHHSI MPOrpamMMbl MO MAaTE€MaTUKE HAa YPOBHE OCHOBHOTO
oOmero obOpa3oBanusi y oOyuwatomerocss ¢ 3I[IP  Oyayr cdopmupoBaHsl
METanpeIMETHBIE PE3YJIbTAThl, XapaKTEPU3YIOIIUECS OBJIAJICHUEM YHUBEPCATbHBIMU

IM03HaBaTeJIbHBIMU JICUCTBUSIMH, YHHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH
JIEUCTBUSMU U YHUBEPCATLHBIMU PETYIATUBHBIMU JEUCTBUSIMHU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU No3HaBaTeJIbHBIMH
JeHCTBUSIMU:

yCTaHABJIMBAaTh  MPUYUHHO-CJICJACTBEHHbICE CBSI3W B XOJI¢  YCBOCHUS
MaTeMaTUYECKOro MaTepuarna;

BBISIBIIATh JIEPUIIMT MaHHBIX, HEOOXOIUMBIX HJisi PEIICHHS TMOCTABICHHOU
3a/1auu;

C MOMOIIBIO YYUTENSI BHIOMPATH CIIOCOO peIIeHUsT MaTeMaTHYECKON 3a1aun
(cpaBHUBATh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

NPUMEHSITh M TPeoOpa3oBbIBATH 3HAKM U CHUMBOJIBI B XOJA€ PEIICHUS
MaTeMaTU4YECKUX 3a/ady;

yCTaHaBJIMBATh UCKOMOE U JIAHHOE MPU PEIICHUH MaTEeMaTHUUEeCKOM 3a/1auu;

MOHMMATh W HHTEPIPETUPOBATH WH(DOPMALMIO Pa3IUYHBIX BUIAOB U (Popm
pe/ICTaBICHMUS,

WUTIOCTPUPOBATH pelllaeMble 3a/1a4u rpaduuEeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3a1IOMUHATH U CUCTEMATU3UPOBATH HHPOPMAILIHIO.

MOHUMATh U UCIOJIb30BAaTh MATEMATUUECKHE CPEJICTBA HATJISAHOCTH (TpaduKu,
aUarpaMMbl, TaOJUIBI, CXEMbl W Jp.) Uil WUIOCTpPAIliU, WHTEPIIPETAINH,
apryMeHTall1U.



OBjageHne  yHMBEPCAJIBbHBIMM  Y4eOHBIMH  KOMMYHHMKATHBHBIMH
JAEeUCTBUSIMU:

OpraHU30BBIBATh YYEOHOE COTPYJHUYECTBO M COBMECTHYIO JACSTEIBLHOCTH C
YUYUTEIIEM U CBEPCTHUKAMU B MPOLIECCE PEUICHUS 3a7aY;

B3aMMOJICHCTBOBATh M HAXOUTh OOIIHME CIIOCOOBI pabOTHI; paboTaTh B TPYIIIE:
HaxOJIUTh O00Iee pelieHre W pas3peniaTth KOH(MIUKTHI HAa OCHOBE COTJIACOBAHUS
no3uuuMid W ydéta  MHTEpPEcOB;  cCiymarb  napTtHépa;  (GOpMYIUpPOBATH,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUYEK
3peHUs. W pa3peniaTh KOH(JIMUKTHI Ha OCHOBE Y4€Ta HHTEPECOB W MMO3UIMKA BCeEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOK IMO3ULUHUI0 M KOOPAMHHUPOBATH €€ C IO3ULUSIMU
napTHEPOB B COTPYJHUYECTBE MPU BHIPAOOTKE OOIIErO pEeHIeHUss B COBMECTHOMU
NEATEIIBHOCTH;

BBITIOJTHSATH CBOIO 4YacTh paOOThI, JOCTUraTh KadeCTBEHHOTO pe3yJibTara U
KOOPJIMHUPOBATH CBOU JICUCTBUS C APYTHUMU YIE€HAMHU KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIINIA IPOIYKT.

OBJ1aieHNe YHUBEPCAJIbHBIMHY Y4eOHBIMU PEeryJATUBHBIMHU 1eHiCTBUSIMU:

CTaBUThH 1I€JM, BBIOMPATh M CO3/aBaTh AJITOPUTMBI JJISl PEIICHUS YYEOHBIX
MaTEMaTUYECKUX TPoOIIeM;

IUIAHUPOBATh U OCYLIECTBIISTh JEATEIBHOCTb, HAIPABICHHYI0 HA pEILICHUE
3a71a4 UCCIIEI0BATEIBCKOIO XapaKTepa.

dbopMyIMpoBaTh W YAEPKUBATH YyUEeOHYIO 3aJady, COCTaBJIATh IUIAH H
IOCJIEJ0BATEJIbHOCTh JCHCTBUIM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOJIUMbIE KOPPEKTUBHI,

KOHTPOJMPOBATh  TPOIlECC U  pe3yabTaT yd4yeOHOW  MaTeMaTH4eCKOM
NEATEIIbHOCTH;

aJIcKBaTHO OIICHMBATh NPAaBWIBHOCTh WU OIIMOOYHOCTh  BBIMOJHEHUS
y4yeOHOM 3amaun, €€ OOBEKTHUBHYIO TPYIHOCTb M COOCTBEHHBIE BO3MOXXHOCTH €€
pELICHMS;

CIMYaTh CIOCO0 NEWCTBHS M €ro Pe3ysbTaT ¢ 3aJaHHBIM STAJOHOM C IEJBIO
oOHapy>KeHUsI OTKIIOHEHUH M OTIUYHM OT ITAJIOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUH Y4eOHOM
3a/1a4H;

MOHUMATh MPUYUHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPeOyeMbIN pe3ybTaT
NEeATEeIbHOCTU, ONMPEACISITh MO3UTUBHBIE M3MEHEHUS U HAMpaBiICHUs, TPEOYIOIIUe
nanbHeuen padboTsl;

PETYIMPOBATH CIIOCOO BBIPAXKEHUS IMOITUH.

[IpenmeTHble  pe3yJbTaThl  OCBOEHUS  MPOrpaMMbl IO  MaTEMAaTHUKE
IPECTaBIICHbI MO TofaM OOy4YeHHs] B paMKaX OTHENbHBIX y4eOHBIX KypcOB: B 5—6
KJlaccax — Kypca «MaremaTukay, B /-9 kjaccax — KypcoB «Anredpay, «I'eomeTpusi»,
«BeposTHOCTh U CTAaTUCTUKAY.



PABOYAS ITPOIT'PAMMA YVUYEBHOI'O KYPCA «MATEMATHUKA». 5-6
KJIACCBI

Heaun u3yuyeHusi yaeGHOro Kypca

[TpuopuTeTHBIME HETAMH 00YICHHUST MaTEMaTHKE B 5—6 Ki1accax sSBISIOTCS:

" OpoAoiiKeHUE (HOPMHUPOBAHUSI OCHOBHBIX MAaTEMAaTHYECKUX MOHITHH (Yucio,
BeNIMYMHA, reoMeTpuueckas (urypa), o0ecrneynuBaouX MPEEMCTBEHHOCTh U
NEPCHEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHUs O0yYaIOIINXCS;

" pa3BUTUE WHTEJUIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH 00ydaromuxcs c
311P, no3HaBaTENbHON AKTUBHOCTH, UCCIEAOBATEIBLCKUX YMEHHUN, UHTEpPECA K
M3YyUYECHUIO MATEMAaTHKU;

* noaseneHue oOydaoommxcs ¢ 3[IP Ha pocTymHOM miii HUX YpOBHE K
OCO3HAHUWIO B3aMMOCBSA3M MAaTEMATUKHU U OKPYXKAIOIIETO MUPA;

* ¢opmupoBaHUE (PYHKIMOHAIBHOM MaTEeMaTUYECKOM TPaMOTHOCTH: YMEHHS
pacro3HaBaTh MaTeMaTUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYaIUsIX,
MPUMEHSITh OCBOCHHBIC YMEHHMS JUIsl PEIICHUS MPAKTUKO-OPUEHTUPOBAHHBIX
3a7a4, WHTEPIPETUPOBATHh TMOJYYECHHBIE PE3YyJbTaThbl M OICHUBATh HMX Ha
COOTBETCTBHE MPAKTUYECKON CUTYyAIUN.

OCHOBHBIE JIMHUU COAEpPKAHUS Kypca MaTeMaTMKu B 5—6 Kiaccax -—
apudMeTndecKas 1 TeOMETpUUECcKas, KOTOPhIE Pa3BUBAIOTCS MapalIebHO, KaXKaas B
COOTBETCTBHH C COOCTBEHHOM JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHA OT JPYroH, a B
TECHOM KOHTaKT€ M B3aUMOJECHUCTBUU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEMEHTaMU aireOphl U OMHUCATENbHON CTAaTUCTHKHU.

N3yuenne apudmernyeckoro marepuaia HauMHAETCS CO CHUCTeMaTH3alluud U
pPa3BUTHUS 3HAHUM O HATYpaJbHBIX UYHWCIAX, MOJYYCHHBIX B HaydaiabHOU Imikose. [Ipu
ATOM COBEPIIECHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKM U (POPMHUpPOBAHHE HOBBIX
TEOPETUUYECKUX 3HAHUW COUYETACTCS C Pa3BUTHUEM BBIUMCIUTEIBHOW KYJIbTYphl, B
YaCTHOCTU C OOYYEHHEM MPOCTEUIIUM MpUEMaM MPUKUIKUA U OLEHKH Pe3ylIbTaToOB
BbIUMCICHUNA. [3ydeHue HaTypallbHBIX 4YHCEN TMpoJaobkaeTcs B 6  Kiacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHSATUSIMU TEOPUH JICIUMOCTH.

Jpyroii KpymHbIi OJOK B CONEepKaHUM apu(PMETHIECKON JTUHUUA — ITO APOOH.
Hauano n3ydennsi 0OOBIKHOBEHHBIX U JIECSITHYHBIX APOOEi OTHECEHO K 5 Kiaccy. ITo
MEePBBIM ATanm B OCBOCHUM JpOOEH, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
uaesMH, TOHATUSIMU TeMbl. [Ipu »TOM paccMoTpeHue OOBIKHOBEHHBIX JIpoOeii B
MOJITHOM 00bEME MPEIIECTBYET N3YUCHHIO IECATUYHBIX ApoOel, uTo 1enecooopa3Ho
C TOYKH 3PEHUS JIOTUKU W3JIOKEHUS YWCIIOBOW JIMHWUH, KOTJa MpaBuja ACUCTBUU C
JNECATUYHBIMH JIPOOSIMU  MOXXHO OOOCHOBAaTh YK€ W3BECTHBIMH aJITOPUTMaMU
BBITIOJTHEHUS JEUCTBUN C OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C JIECATUYHBIMHU
JTpOOSIMU PACHIUPUT BO3MOXKHOCTH JIJI1 TIOHUMaHUSI OOYYaIOIIMMHUCS TPUKIIATHOTO
IPUMEHEHUSI HOBOM 3aIlMCH MPU U3YUYEHUHU APYTUX MPEIMETOB U MPU NPAKTUYECKOM
ucnonb3oBanud. K 6 kiaccy OTHECEH BTOpPOW 3Tam B M3Y4YCHHHM JpoOeH, Tie
MIPOUCXONT COBEPIICHCTBOBAHUE HABHIKOB CPAaBHEHUS U MpeoOpa3oBaHUs IpoOeH,
OCBOEHHE HOBBIX  BBIYUCIUTEIBHBIX  aJrOPUTMOB, OTTAYMBAHHE  TEXHUKHU
BBIYHMCIICHH, B TOM YHCJIC 3HAYEHUN BBIPAKCHHUM, COACPKAIINX U OOBIKHOBEHHBIC, 1



JE€CSITUUHBIE ApOOHU, YCTAaHOBJIEHHE CBS3€W MEXIYy HUMH, PacCMOTPEHHUE MPUEMOB
pelieHus 3a1a4d Ha qpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

Oco0eHHOCThIO U3YUCHUS MOJIOXKUTEIBHBIX U OTPUIATEIBHBIX YHCEI SIBISIETCS
TO, YTO OHHM TAK)K€ MOTYT PacCMaTpUBAaTbCA B HECKOJIBKO JTanoB. B 6 kiacce B
HayaJle U3y4eHHsI TeMbl «ll0JI0KUTENBbHBIE U OTPULATEIBHBIE YHCIIA» BBIICISCTCS
noarema «Llemple uymciia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAMM M JEUCTBHUSAMHM C TIOJOKUTEIBHBIMM M OTPHULATEIBHBIMUA YHUCIIAMHU
IIPOUCXOINUT Ha OCHOBE COAEPKATEIBHOIO MOAXO0AA. JTO IO3BOJSAET HA JOCTYIIHOM
YPOBHE IO3HAKOMMTH YYalllMXCs INPAKTHYECKHM CO BCEMH OCHOBHBIMM IOHATHSIMU
TE€MbI, B TOM YHUCJE€ U C MPaBUJIAMU 3HAKOB MPHU BBINOJTHEHUH apUPMETHUECKUX
nercTBui. M3ydeHue palMOHAJIbHBIX YMCEI HAa 3TOM HE 3aKOHUYUTCA, a OyaeT
MPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, 4TO CTAHET CIEAYIOIIMM ITPOXOJOM BCEX
MPUHIUIIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3leieHUuEe TPYAHOCTEH oOneryaer
BOCIIPUSITUE MaTepHalla, a paclpeesieHue BO BPEMEHHM CIIOCOOCTBYET MPOYHOCTH
MpUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pELIEHUIO0 TEKCTOBBIX 3aJad B 5—O6 KiaccaxX HCIOJIb3YIOTCA
apudmernueckue NpuéMsl perieHus. TeKCTOBbIE 3ajjauu, pelaemMble Ipu 0TpabOTKe
BBIYMCIINTEIBHBIX HAaBBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIEIYIOLIUX
BUJOB: 3aJauyd Ha JBWKEHWE, Ha YacTW, Ha TMOKyOKH, Ha paboTry u
IIPOU3BOJUTEIBHOCTh, HA IPOLEHTHI, HA OTHOILIEHUA M Ipornopuuu. Kpome Ttoro,
oOyuaroluecsi 3HaKOMSTCSl C NMpUEMaMH pelIeHHs 3a/ad 1epedopoM BO3MOKHBIX
BapUaHTOB, y4darcs paboTaTh ¢ MH(pOpMalMeil, TpeAcTaBIeHHON B (opme Tadnuil
WJIY JUArpamM.

B ®epepanbHOil paboueidt mporpamMme MpeayCMOTPEeHO (popMHUpoBaHUE
MPOMEIEBTUUECKUX alNreOpandeckux npeacTaBieHnil. bykBa kak CHMBOJI HEKOTOPOTO
Yucjaa B 3aBUCHMOCTH OT MAaTE€MATHYECKOIO KOHTEKCTA BBOAMTCS ITOCTEIEHHO.
bykBeHHass CUMBOJIMKA IIMPOKO MCIOJB3YETCS MPEXKIAE BCEro JJis 3alHhCH OOIIUX
YTBEPXKIACHUM U  NOpeJIoKeHUd, (opmys, B YaCTHOCTH MJIid BBIYMCICHUS
r€OMETPUYECKUX BEJIMYHH, B KAYECTBE «3aMECTUTEIIS» YNCIIA.

B kypce «Marematuku» 5—6 KiaccoB MpEACTaBIICHA HarJisiAHAsE T€OMETPUs,
HampaBJICHHas Ha  pa3BUTHE OOpPa3HOrO  MBILIUICHUS, MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, HW300pa3UTEIbHBIX YMEHHH. OTO BaXHBIH O3Tall B H3YYCHUU
F€OMETPUHU, KOTOPBIM OCYLIECTBIIETCS Ha HAIJBIAHO-TIPAKTUYECKOM YpPOBHE,
ONMUpaeTcsl Ha HarsigHO-00pa3HOe MblUIeHHe oOyvaronmxca. bonbmas posb
OTBOAMUTCS MPAKTUYECKON IEATEIBHOCTH, OIBITY, YKCIIEPUMEHTY, MOJACIUPOBAHUIO.
OOyuaroiecss 3HAKOMSTCS C T€OMETPUYECKUMH (UTypaMud Ha IUIOCKOCTH U B
OPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalusMu, ydaTcss u3oOpaxaTb MX Ha
HEJIMHOBAaHHOW M KJIeT4aTo Oymare, paccMaTpHUBAaIOT MX MpOCTeilline cBoiicTBa. B
IpoLECcCe U3YUCHUS HArJISAHONM T€OMETPUN 3HAHUs, NOJyYEHHbIE 00y4aroIUMUCS B
Ha4aJIbHOM IIKOJIEe, CUCTEMATU3UPYIOTCA U PACIIMPSIOTCS.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe



CornacHo yueOHOMY IulaHy B 5—6 Kiaccax HM3y4aeTcss HHTErPUPOBAHHBIM
npeamer «MaTeMaTukay, KOTOPBIM BKIIOYAaeT apUpMETHUYECKHi MaTepuan Hu
HArJIHYI0O TEOMETpPHUIO, a TakKe NPONEACBTHUUECKUE CBEICHUS U3 aireOpsl,
AJIEMEHTHI JIOTUKU U Hayvaja OMUCcaTeIbHOM CTaTUCTHKH.

Y4eOHBbIi TUIaH Ha M3YYeHHE MaTeMaTHKH B 5—06 Kilaccax OTBOJUT HE MEHee S5
y4eOHBIX YacoOB B HENETI0 B TEUECHUE KAXJOTO roja oOydeHus, Bcero He menee 340
y4eOHBIX YacCOB.

COJIEP)KAHUE YUEBHOI'O KYPCA «MATEMATUKA» (IO TOIAM
OBYUEHUS)

5 KVIACC

HartypajibHble 4uc/ia ¥ HYJIb

Harypansnoe wuucino. Psng nHarypanbubix umucen. Yucino 0. M3o6pakenue
HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBOM) MIPSIMOM.

[TosunmonHas cucreMa cyucieHus. PuMckas Hymepauuss Kak MpUMED
HETIO3ULIMOHHOM CUCTEMBI CUMCIICHUS. [lecaTuuHas cucrteMa CUYUCIICHUSI.

CpaBHeHHE HATypaJbHBIX YHUCEJ, CPAaBHEHHE HATYyPAJIbHBIX YHCENI C HYJIEM.
Cnioco0bl cpaBHeHUS. OKPYTJIEHHE HATYPAJIbHbIX YHCEIL.

CroxeHre HaTypallbHbIX YHUCEI, CBOMCTBO HYJISl MPHU CIIOXKEHUU. Bbruuranue
KaK JIeicTBHE, OOpaTHOE CIOKCHHIO. YMHOXKEHHE HATypajbHBIX YHCEI, CBOMCTBA
HYJISl ¥ €IMHUILIBI TIPU YMHOXEHUHU. [[eneHre kak nelcTBre, 00paTHOE YMHOKEHHUIO.
KomrionenTsl  aelicTBui, CBsA3b  MexAy HuMH. lIpoBepka  pesynbrara
apudmerndyeckoro neicteus. llepemecTuTenbHOE U COYETATENIbHOE CBOMCTBA
(3aKOHBI) CJIOKEHUST ¥ YMHOXEHHUS, PACIPEICIUTEIbHOE CBOWCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3zoBanne OyKB A1 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA W 3alHCH
CBOMCTB apu(METHUUECKUX JACHCTBUM.

Jlenutenn W KpaTHbIE 4YHWCIA, pa3jloXKeHHe Ha MHOxutenu. IIpocteie u
cocrtaBHble unchna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.

CreneHp C HaTypaJbHBIM [IOKAa3aTeJIEM. 3alUCh YHCIA B BUAE CYMMBI
Pa3psIHBIX CIAracMbiX.

HucmoBoe BbIpaXeHUE. DBpluuciaeHne 3HAYEHWM YUCIOBBIX BBIPAXCHUM,
MOPSAIOK  BBINOJHEHUS  jaeucTtBuil.  Mcronp3oBaHue  Opu  BBIYMCIIEHUSX
MEPEMECTUTENBHOTO U COYETATEILHOIO CBOMCTB (3aKOHOB) CJIOKEHHSI U YMHOKEHUS,
pacrpeneauTENLHOTO CBOMCTBA YMHOKEHUS.

J{poou

[IpeacraBinenne o JgpoOu  Kak crnoco0e 3amuMCud  YacTH  BEJIMYHMHBIL.
OO6bikHOBeHHBIE ApoOu. [IpaBuibHbIE U HenpaBuWiIbHBIE IpoOH. CMemiaHHas ApoOb,
Ipe/CTaBlICHHEe CMEUIaHHOW JpoOuM B BUIE HENPaBUIBHOM JpOOM M BbIJEICHHUE
I[EeJI0ON YacTHu 4uciia U3 HEeMpaBUILHON apoOu. M300pakeHue npodeil Toukamu Ha



qucaoBoil npsiMoii. OcHOBHOE cBOWMCTBO ApoOu. CokparieHue apodeit. [IpuBenenue
Ipobu K HOBOMY 3HameHaTento. CpaBHeHUEe TpoOei.

CnoxeHre W BBIYMTAHUE JApoOE. YMHOXKEHHE U JIeJieHuEe IpoOei, B3auMHO
oOpaTHbie Tpodu. HaxoxaeHue 4acTu 1eaoro v 1ejioro Mo ero 4YacTu.

Jlecatuunas 3amuck Jpo6eit. IlpeacraBieHue pecATUYHON JpoOU B BHJIE
0ObIKHOBEHHOM. M300paskeHne NeCATUYHBIX qpoOeil TouKaMH Ha YKCIOBOM MPSMOIA.
CpaBHEHHE IECATUYHBIX APOOCH.

Apudmernueckre JEUCTBUA C  JE€CATHUYHBIMU  J1poOsimu.  OKpyrieHue
JECATUYHBIX APOOEH.

PenieHue TeKCTOBBIX 32124

Pemienne TekcToBBIX 3a7a4 apudmeTrndeckuM crocodboM. Perienue noruueckux
3amau. Pemenne 3amau mepebopoM BceX BO3MOMKHBIX BapuaHTOB. VMcmosb3oBaHue
MIPU PEIICHUU 3a/1a4 TaOJIUIl U CXEM.

Pemenne 3apmau, conaep)kammx 3aBUCUMOCTH, CBSA3BIBAIOLINE BEJIIMYMHBI:
CKOpPOCTb, BpEMs, PACCTOSAHUE, IIEHA, KOJIUYECTBO, CTOUMOCTb. EAMHUIIBI U3MEPECHUS:
Macchl, 00BEMA, IIEHBI, PACCTOSIHUSA, BPEMEHU, CKOPOCTH. CBS3b MEXKIY €IUHHUIIAMU
W3MEPEHUS KAXKION BEIIMUUHBI.

Petienre OCHOBHBIX 3aJ1a4 Ha APOOH.

[IpencrapiieHue TaHHBIX B BUJIE TAOIHI], CTOIOYATHIX AUATPAMM.

Harasianas reomerpust

Harnsaueie npeacrabienus o purypax Ha IJIOCKOCTHU: TOYKA, MpsAMasi, OTPE30K,
JIy4, YroJ, JOMaHas, MHOTOYTOJIbHUK, OKPYKHOCTb, Kpyr. Yroi. [IpsMoun, ocTpsbii,
TYIIOM U Pa3BEPHYTHIN YIJIbI.

JlnuHa oTpe3ka, METPUYECKUE €AWHUIIBI JIMHBL. J[JIMHA JIOMaHOHM, MEPUMETP
MHOT'OYTOJIbHUKA. MI3MepeHne u moCTpOEHHE YIJIOB C HOMOIIBIO TPAHCIIOPTHPA.

Harnsinuele mnpencraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYTOJIbHUK,
PSIMOYTOJILHUK, KBAJIpaT, TPEYTrOJIbHUK, O PABEHCTBE (PUTYD.

N3o0paxkenne ¢uryp, B TOM 4YHucie Ha kietdarod Oymare. Iloctpoenue
KOH(Urypanuii u3 vactel NmpsMOHN, OKPYKHOCTH Ha HEJITMHOBAHHOW M KJIETYATOU
Oymare. VMcnosib30BaHuE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[nomane MOpsIMOYTOJIBHUKA W MHOTOYTOJIBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4ucie (Guryp, m300paKEHHBIX Ha KJIET4aTol Oymare.
Ennaunner usmepenus mionagu.

Harnsimueie nmpencraBieHus: O MPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTOJbHBIN
napajuieJIenunes, KyO, MHOTOTPaHHUKH. N3o0paxxenue MPOCTEUIIINX
MHOTOrpaHHUKOB. Pa3BépTkum kyba wu mnapawienenunena. CozmaHue Mojelen
MHOTOTPAHHHUKOB (M3 OyMaru, IpOBOJIOKH, INIACTAIIMHA U IPYTUX MATEPHUAIIOB).

O0BEM  TPSIMOYTONBLHOTO Tapayuienenunena, kKyba. Emnuaunbl u3MepeHus
00BEMa.

6 KJIACC



HarypaabHble uynciia

Apudmernueckre JEHCTBUS C MHOTO3HAYHBIMU HATypaJbHBIMU YHUCIIAMH.
YuciioBble BRIPAKEHUS, MOPSIOK ACHCTBUM, UCTIONIb30BaHUE CKOOOK. Mcnonbp3oBanue
IIPX BBIYMCIICHUAX NEPEMECTUTEIBHOIO M COYETATENBHOTO CBOMCTB CIIOKEHUS M
YMHOEHHS, paclpeAesINTEIbHOTO CBOMCTBAa YMHOXKEHUS. OKpYTiIeHUE HAaTypalbHbIX
quced.

Jlenutenu U KpaTHbIE 4YMCIa, HAUOOJBIIUN OOIIMNA JIETUTENh U HaUMEHbIIEe
oO1ee kpaTHoe. [lenrMocTh CyMMBI M POU3BeACHUs. [{eJeHre ¢ 0CTaTKOM.

Apodu

OObIKHOBEHHas JpoOb, OCHOBHOE CBOMCTBO JApOOH, COKpaIleHHE JIpoOei.
CpaBHeHuEe U ynopsoyuBaHue ApoOei. PereHue 3amad Ha HaAXO0XXJIEHUE YaCcTH OT
LEJOoro M LEeJoro mo ero 4vactu. J[poOHoe uwncino Kak pe3ynbTar JeleHUs.
[IpencraBnenue AecsITUYHOW ApoOU B BUAE OOBIKHOBEHHOM IPOOM M BO3MOKHOCTb
IpEeICTaBICHNU OOBIKHOBEHHOM NIpoOM B BUJIE AeCATUYHOU. JlecsaTuHble IpoOu M
MEeTpUYecKas cucremMa mMep. ApupmeTuiyecKkue NeHCTBUS U YHCIOBBIE BBIPAKEHHUS C
OOBIKHOBEHHBIMU U JAECCATUYHBIMU JPOOSMHU.

OtHomenue. JleaeHue B JaHHOM OTHOWEHHHM. Macmtad, NponopLHsL.
[Iprmenenne nponopuuii Npu peIICHAN 3a1a4.

IlonaTne nponeHTa. BeryuciaeHue npoueHTa OT BEJIUMYMHBI U BEJIUYMHBI 110 €€
MPOLIEHTY. BbIpa’keHrne NpPOLEHTOB ACCATUYHBIMU Jpo0siMu. Pemenue 3amady Ha
MIPOLEHTHI. BhIpakeHnE OTHOLIEHUS BEJIMYMH B MPOLICHTAX.

IHonoxuTEeNbHBIE M OTPULIATEIbHbIEC YHCIIA

[TomoxurenbHple M OoTpuLaTenbHble uucia. llemble uyncma. Moayne uwucna,
reoMeTpuyeckas HHTeprnpeTanus Moxayias uyucna. M3o0paxeHue uucen Ha
KOOpAMHATHOM  mpsmoi.  UucnoBele  mpomexyTku.  CpaBHEHHME  UHCEIL
Apudmernueckue NEUCTBHS C MOJT0KUTEIBHBIMU M OTPULATEIbHBIMUA YUCIIAMH.

IIpsMoyrosibHass cucreMa KOOpAMHAT Ha ILIOCKOCTH. KoopAauHaTel TOYKM Ha
IJIOCKOCTH, abcuucca u opauHara. [loctpoenue Touek W GuUryp Ha KOOPAWHATHOM
IJIOCKOCTH.

bykBeHHBbIE BbIpa:KeHUS

[IpumeHeHne OyKB Ui 3alTUCM MAaTEMAaTUYECKUX BBIPAKEHUU U MPEIJIOKECHHI.
CpoiictBa apudmeTndeckux JedcTBUl. ByKBeHHbIE BBIpAXKEHUS U YHCIOBBIE
IIOJICTAHOBKU. DYyKBEHHBIE DPAaBEHCTBA, HAXOXIACHUE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl, GOpMyIIbl IEpUMETpa U TUIOMIAAN MPSMOYTOIbHUKA, KBaapara, 00béMa
napajuiesienumnesaa u Kyoa.

Pelenue TeKCTOBBIX 33124

Pemmenne TekcTOBBIX 33724 apuMeTHIECKUM criocoOoM. Pemenue noruueckux
3anay. Pemenue 3ana4 nmepe6OpoM BceX BOZMOKHBIX BAPUAHTOB.

Pemenne 3amad, conepKalMX 3aBUCUMOCTH, CBS3bIBAIOLIMX BEJIUYMHBI:
CKOpPOCTb, BpEMS, PaCCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBLHOCTD,



BpeMsi, 00bEM paboThl. EAvHMIIBI M3MEpeHMs: MacChl, CTOUMOCTH, PACCTOSHUS,
BpEMEHU, CKOPOCTU. CBA3b MEXKy €IMHALIAMHA U3MEPEHUS KaXKIOU BEIIMUUHBI.

Pemenne 3a1ay, CBA3aHHBIX C OTHOIIEHUEM, IIPONIOPLHUOHAIBHOCTHIO BEIIUYHH,
OPOLEHTaMM; pEIIEHNE OCHOBHBIX 3a/1a4 Ha ApOOU U MPOLICHTHI.

OneHka M NpPUKHUIKA, OKpyrjieHue pesynaprata. (CocTaBieHHMEe OYKBEHHBIX
BBIPAYKEHUM I10 YCIOBHIO 3aJa4H.

[IpencraBneHne nOaHHBIX C MOMOLIbIO Tabmui u guarpamm. CrombuaTbie
IUarpaMMBbl: YTEHUE U IIOCTPOCHHE. UTEHHE KPYTOBBIX IHAarpamM.

Harnsanas reomerpust

Harnsgaeie npeactapneHus o GuUrypax Ha IVIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jqy4, yroj, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYTOJbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3anMHOE pacnosnokeHue JByX IMpsMBIX Ha IUIOCKOCTH, NapajluleibHbIC
OpsiMble, TEPIEHIAUKYJSIPHBIE TpsiMble. V3MepeHHE pacCTOSHUN: MEXIY IByMs
TOYKaMH, OT TOYKH JI0 IPSIMOM, JUTMHA MaplIpyTa Ha KBaJpaTHOM CETKe.

N3mepeHre W TOCTPOCHHE YIVIOB C [OMOUIBIO TpaHCHopTupa. Bumsl
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIN, MIPSAMOYTOJIBHBIN, TYIIOYTOJIbHBIH,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeTbIpEXYTOJIbHUK, IIPUMEPBI
YEeTBIPEXYTOJBHUKOB. [IpAMOYroNbHUK, KBaJIpaT: MCIOJb30BaHUE CBOWCTB CTOPOH,
yIJoB, JauaroHaynen. M3o0paxkeHune reoMeTpudeckux (uryp Ha HEIMHOBAHHOU
Oymare ¢ UCHOJb30BAaHUEM LMPKYJS, JHHEHKH, YrOJdbHUKA, TPAHCHOPTHUPA.
[TocTpoenus Ha kieT4aToi Oymare.

[lepumerp MHOTOyroabHUKA. [ToHSATHE MIIOLAAN PUTYPBI, €IUHULBI U3MEPEHHUS
wiomaau. [Tpubmkénnoe u3mepenue miouiaau Guryp, B TOM 4uciie Ha KBaJpaTHON
cetke. [IpnbnmxénHoe n3MepeHue JJIMHbI OKPYKHOCTH, TIJIOIIAAN KPYTa.

CummeTpus: LIeHTpajbHas, OCeBasi U 3epKaJIbHAsl CAMMETPHH.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsingaele npeacTaBieHus O MPOCTPAHCTBEHHBIX (hUTypax: mapajuieenuIe],
KyO0, Tmpu3Ma, NUpamMuja, KOHyC, MWIMHApP, map u cdepa. WM3o00paxkeHue
IpOCTpaHCTBEHHBbIX (uryp. I[lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, LHMJIMHIpA H
konyca. CozaHue Mojeneil mpocTpaHCTBEHHBIX (Quryp (u3 Oymaru, mpoOBOJIOKH,
IJIACTWJIMHA U IPYTUX MAaTepUasIoB).

[Tonsitue o00BEMaA, eauHUIBI U3MepeHus o00bEMa. OOBEM MPSAMOYTOJIBHOTO
napajuienenumnena, Kyoa.

IIJTAHWUPYEMBIE ITPEMETHBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenue yyebHOro kypca «MartemaTuka» B 5—6 Kjlaccax OCHOBHOM HIKOJIbI
JOJDKHO o0OecrneunBaTh JOCTHXKEHHE CIEAYIOIIUX MpPeIMETHbIX 00pa3oBaTesbHbIX
PE3yJIbTATOB:



5 KJIACC

Yucsia v BBIYHCITICHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM  YPOBHE
TEPMUHAMH, CBS3aHHBIMH C HATypPaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMU.

CpaBHuBaTh M YHNOPSAJOYMBATH HATypajbHbIE 4HC]IAa, CpPaBHUBATh B
MIPOCTEUINX CITy4dasx 0OBIKHOBEHHBIC IPOOH, JECATUIHBIC TPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMOM ¢
COOTBETCTBYIOIIIMM €H YHCJIOM U H300pa)kaTb HATypaJbHbIE YMCIIa TOYKAMH Ha
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

Breimonuare apudmeTudyeckue ACHCTBUS C HATypajdbHBIMA UHCIIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BBINOTHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BEIYMCICHUH.

OxpyrasTh HATypaJbHbIE YKCTA.

PemieHne TeKCTOBBIX 3aa4

PemaTe TekcTOBBIE 3a7auM apu(METUYECKUM CIIOCOOOM M C TOMOIIbIO
OpraHU30BaHHOTO KOHEYHOIo Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Tpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemate 3amauu, coaepxaliue 3aBUCUMOCTH, CBSI3bIBAIOIIME BEJIWYHUHBIL:
CKOPOCTb, BpEMSI, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOMMOCTD (TP HEOOXOJIMMOCTH C
MCIIOJIb30BAaHUEM CITPAaBOYHON MH(OPMAIIUN).

Hcnonb30BaTh KpaTKue 3aIUCH, CXEMbI, TAOJIUIbI, 0003HAYEHUS NPU PEUICHUN
3a/1ay.

[Tonp30BaThCA OCHOBHBIMM €IMHUIIAMHA U3MEPEHHUS: LIEHbI, MACChI; PACCTOSHUS,
BPEMEHHU, CKOPOCTH; BBIpaXKaTh OJHH EIUHUIBI BEIWYMHBI 4Yepe3 apyrue (mpu
HEO0OXOIMMOCTH C OTIOPOM HA CIIPABOYHYIO HMH(POPMAIIHIO).

W3Bnekats uH(OpMaIuio, MpeACTaBICHHYI0O B TalOnuile, Ha CTOIO0YATOMN
auarpamMme, UHTEPIpPETUPOBaTh MPEICTABICHHBIE JaHHbIEC, HCIOJIb30BATh JIAHHbBIC
MIpU PEIICHUU 3a/1ay.

Harasignas reomerpust

[Tonp30BaThCA r€OMETPUUYECKUMU MOHSATUSIMU: TOYKA, MpsMasi, OTPE3OK, JIyY,
YIoJl, MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHpPa, HMEIOIUX (opMy
M3YYEHHBIX TEOMETPUIECKUX UTYP.

Hcnonp30BaTh TEPMUHOJIOTHIO, TIPH HEOOXOJMMOCTH IO BHU3yallbHOW OTIOpE,
CBSI3aHHYIO C YIVIAMU: BEpIIHMHA, CTOPOHA; C MHOTOYIOJIbHUKAMU: YIoJI, BEpIIHHA,
CTOpPOHA, IMaroHallb; C OKPY>KHOCTBIO: pauyc, TUaMeTp, LIEHTP.

N3o0paxkath M3ydeHHBIE TreoMeTpuuyeckue (Urypbl Ha HEJIWHOBAHHOM U
KJIeT4aTol Oymare ¢ MOMOIIBIO LIUPKYJIS U JIMHEWKH (MOCTIEe COBMECTHOTO aHAIIN3a).

HaxonuTth MJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHEM C IMOMOILBIO
JUHENUKHU, CTPOUTh OTPE3KU 3aJaHHOW JIJIMHBI, CTPOUTH OKPYKHOCTH 3aJaHHOIO
paauyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHMKA, KBaJpaTa JJIsl UX
MOCTPOCHUSI, BBIYUCIICHUS IUIONIAAN U TIEPUMETpA.



BbruncnaTe nepuMerp M IUIOIIAJAL KBajpaTa, MNPsIMOYIOJbHHKA, (QUryp,
COCTaBJICHHBIX W3 MPSMOYIOJbHUKOB, B TOM 4YHUCIE (QUIYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaTbCA OCHOBHBIMM METPUYECKUMH €IWHULAMHU W3MEPEHHS JUIMHBI,
IUIOIIA/IM; BBIPAXXAaTh OJJHU €IWHULBI BEIMYUHBI Yepes Apyrue (Ipu HeoOX0IUMOCTH
C OIIOPOIl Ha CIIPABOYHYIO HH(DOPMALIHIO).

Pacno3naBaTe  mapasuienenunesn, KyO, HCIOJIB30BaThb  TEPMUHOJIOTHIO:
BEpUINHA, peOpO I'paHb, U3MEPEHHUS; HAXOAUTh U3MEPEHNUS Mapajiesenuneaa, Kyoa.

Boeruncnate 00b€M Ky0a, Mapamienenunena o 3aJaHHbIM H3MEPEeHHsSIM (C
OTNOpOM Ha aJITOPUTM Y4YEOHBIX JCUCTBUIA), MOJB30BATHCS EAUHUIIAMU H3MEPECHHUS
00BEMA.

PemaTe HecioXXHbIE 3aJayd Ha M3MEPEHHUE TIE€OMETPUYECKUX BEIUYUH B
MPAKTUYECKUX CUTYalUsAX (TP HEOOXOIUMOCTH C BU3YaJIbHOU OMOPO).

6 KJIACC

Yuciaa 1 BBIYUCTICHUSA

OpueHTHpOBaTbCS B MOHATHSX M ONEPUPOBATh HAa 0a30BOM YpOBHE
TEPMUHAMU, CBA3AHHBIMHM C Pa3IMYHBIMH BHJAMH YHCEN M CIIOCOOAMHM HMX 3alKCH,
HEePEXOUTh (€CIM 3TO BO3MOXHO) OT OJTHOM (POPMBI 3alIMCH YKCIa K APYTOM.

CpaBHUBaATh U yHOPSAOYMBATH LIE€JbIE YHMCIIA, OOBIKHOBEHHBIE U JI€CATUYHbBIC
IpoOu, CpaBHUBATH YUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrimonHTh apudmMeTndecKkre 1eUCTBUS C HATypaIbHBIMU U 1EIBIMUA YHCIIAMHU,
OOBIKHOBEHHBIMHU M JIECATUYHBIMHU JPOOSMHU, TOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YHUCJIAMU.

BbluncnaTh 3Ha4€HUS] YMCITIOBBIX BBIPAKEHUM, BBIMOJIHATH IPUKUAKY U OLICHKY
pe3ynbTaTa BBIUMCICHUMN; BBIIOJHATh MPEOOPA30BaHUs YUCIOBBIX BBIPAKEHHUH Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JECHCTBUM.

COOTHOCUTH TOYKY Ha KOOPAWMHATHOW MNPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM U M300pa)xkaTh YMCIIa TOYKAMHU Ha KOOPAUHATHOM MPSIMON, HAXOJIUTh MOYJIb
yucna.

COOTHOCUTH TOYKH B IPSMOYTOJBHOW CHCTEME KOOPAMHAT C KOOPAWHATAMH
ATOU TOYKH.

OxpyrasTh IeNble 4YHClIa W JAECITHYHBIE ApoOu (mo oOpasily), HaXOAUTh
MPUOJIMIKEHUS YUCET.

YuciioBble 1 OYKBEHHbIE BbIPAKEHHSA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMH, CBSI3aHHBIMU C 3alMChIO0 CTENEHM YMCIIA, HAXOIUTh KBaApaT U KyO
YKUCJa, BBIYUCISATH 3HAYEHUS MPOCTEUILIMX YMCIOBBIX BBIPAXKEHHM, COIEpKalIuX
CTEIICHHU.

[Tonp30BaThcs MpU3HAKAMU JEIUMOCTH (NP HEOOXOIMMOCTH C OMOpPOM Ha
AITOPHUTM IMPABUJIIA), PACKIIAbIBATh HATYpaIbHbIE YUCIA HA IPOCTHIE MHOKHUTEIIH.

*Tlonbp30BaThCst MacITabOM™, COCTABIIAThH MPOMOPLIMUA M OTHOLIEHHUS.

Hcnonp3oBaTh OyKBbI [Uisi 0003HAYEHHUS YMCET MPH 3alMCH MaTEMaTHYECKHX
BBIPKEHUH, HAaXOOUTh 3HAYEHHUS OYKBEHHBIX  BBIPAXEHHUH,  OCYIIECTBIISA



HEOOXOMMBbIE MOJCTAHOBKU M NpeoOpa3oBaHMsl (C ONMOPOM Ha aIrOpUTM Yy4eOHBIX
JEHCTBUM).

HaxoauTe HEM3BECTHBIN KOMITIOHEHT PABEHCTBA.

Pemienne TeKCTOBBIX 32124

Pemare MHOTromaroBble TEKCTOBBIE 3aJaud apUPMETHUECKUM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIM IIAH.

Penrate MIPOCTEUIIINE 3aJ1a4y, CBSI3aHHBIC C OTHOIIICHUEM,
IIPONIOPLIHOHAIIBHOCTBIO BEJIMYMH, MMPOLUEHTAMH; PEIaTh TP OCHOBHBIC 33Ja4d HA
JTpoOU U MPOIEHTHI.

Pemware 3amaum, copep:kamue 3aBUCHMOCTH, CBS3BIBAIOIIME BEJIWYWHBIL:
CKOPOCTB, BpeMs, paccrosiHue, LICHA, KOJIMYECTBO, CTOMMOCTB;
IPOU3BOIMTEIILHOCTh, BpeMs, 00bEMa padOThl, HCHOIB3YS apU(PMETHUYECKUE
NEUCTBUA,  OLEHKY, [PUKUIKY;  IOJIb30BAaThCS  EOUHULIAMU  U3MEPEHUs
COOTBETCTBYIOIIMX BEJIMYMH.

CocTaBnaTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHIO 33J]a4M I1OCJIE COBMECTHOTO
aHaau3a.

W3Bnekats uH(pOpMalMO, NPEICTaBICHHYI0 B TaOiulax, Ha JUHEHHOMH,
CTOJ0YaTOW WM KpPYroBOM JAMarpaMMmax, HHTEPIPETHPOBATH IPEICTABICHHBIC
JIaHHBIE; UCII0JIb30BaTh JaHHbIC IIPU PEIICHUU 3a/1a4.

[IpeacraBnsaTh MHGOPMAIMIO C TOMOIIBIO TAOJHIL, JIMHEWHON U CTOJI0YATON
Jarpamm.

Harasinnas reomerpust

[TpuBoauTh npUMeEpbl OOBEKTOB OKPYKAIOIIETO0 MHpa, HUMELuX (Gopmy
U3YYEHHBIX TIE€OMETPUUYECKHUX IUIOCKUX U NPOCTPAHCTBEHHBIX (Uryp, HpPHUMEpPHI
pPaBHBIX U1 CHMMETPUYHBIX (Uryp.

N300pakath ¢ MOMOILBIO IIUPKYJIS, TMHEHKH, TPAHCIOPTUPA Ha HEJIMHOBAHHOMN
M KiIeryaTol Oymare U3y4YeHHbIE IUIOCKHE TIeOMEeTpUYecKre (QUrypel H
KOH(UTypaluu, CHMMETPUYHBIE (PUTYPBHI.

NMeTp mnpencraBieHUE O TEOMETPUYECKUMX MOHSITHSX: PABEHCTBO (uryp,
CUMMETPHSI, OCb CAMMETPHUH, LIEHTP CUMMETPHH.

HaxoauTe BETWYUHBI YIJIOB U3MEPEHUEM C ITOMOIUIBIO TPAHCIIOPTUPA, CTPOUTH
yIJIBl 33JIaHHOW BEJIMYMHBI, I10JIb30BATHCA IPU PELICHUM 3a1ad TPagyCHOU MeEpou
YIJIOB; PAClO3HABATh HA YEPTEkKAX OCTPBIN, IPSAMOU, pa3BEPHYTHIN U TYIIOU YIJIBL.

Beluncnare JUIMHY JIOMaHOM, II€PUMETP MHOTOYIOJIbHUKA, I10JIb30BAThCS
€IUHULIAMU U3MEPEHUS JUIMHBI, BBIPAKATh OJHU €IMHUIBI U3MEPEHUS JUIMHBI Yepes
IpyTHE.

Haxoaute, ncnonp3yst 4epTEKHBIE UHCTPYMEHTBI, PACCTOSHUS: MEXKIY ABYMs
TOYKaMH, OT TOYKHU J10 NPSIMOM, UIMHY ITyTH HA KBaIPaTHOM CETKE.

Boruucnate  miomans  (GUryp, COCTaBIEHHBIX U3 NPSMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHNe Ha MPSIMOYTOJIbHUKHM, Ha paBHbIE (UIypbl, JOCTpAUBaHUE
10 IPSIMOYT'OJIBHMKA; I10JIb30BaThCS OCHOBHBIMHU €IMHMIIAMHM M3MEPEHUS IUIOLIA/IH;
BbIpaXaTh OJIHU €IMHUILIbI U3MEPEHUS IJIOLAAN Yepe3 Apyrue (Ipu HeoOX0IuMOCTH
C OIIOPOIl Ha CIIPABOYHYIO HH(DOPMALIHIO).

Pacno3sHaBaTh Ha MOJENAX U M300paXKEHUAX NUpPaMHUIy, KOHYC, LMJIMHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, PeOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.



N300paxaTh Ha KJIeT4yaToi OyMare MpsMOyTOoIbHBIN Tapaie/Ieue]I.

Bbraucnsate 00bEM MPSAMOYTOIBHOTO Mapayiesienumesa, Kyda, Mmob30BaThes
OCHOBHBIMU €IMHHIIAMH U3MEPEHUS 00BhEMA; BRIPAXKATh OJHHU €AWHHUIIBI U3MEPEHUS
00bEMa depe3 Apyrue (C ormopoit Ha CIpaBOYHYIO HH(POPMAITHIO).

Pemare HecjoXHBIC 3aJaud Ha HAXOXKICHHUE T€OMETPHUYECKHX BEIMYMH B
NPAaKTHYECKUX CUTyaIUsIX (Ipu HE0OXOTUMOCTH C BU3YAIBHOH OIMOPOi).



PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBbI
Hean u3yueHusi yaeOHOro Kypca

AnreOpa sBISE€TCS OJHMM M3 OMNOPHBIX KYpCOB OCHOBHOM IIKOJIBI: OHa
oOecreuynBaeT M3ydyeHHWE IPYTUX NHUCIMIUIMH, KaK €CTECTBEHHOHAYYHOTO, TaK H
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOAUMO JIJIsl MPOJOJDKEHUST 00pa30BaHMUs
U B NOBCEAHEBHOM >XuU3HU. Pa3zBuTHe y oOydarommxcs Hay4YHBIX MPEICTABICHUN O
IIPOUCXOXKJICHUN U CYUIHOCTH alredpanyeckux a0CTpakuuid, croco0e OTpakeHHs
MaTEMaTUYECKON HayKOW SIBJICHUM W TIPOLECCOB B NPHUPOAE U OOIIECTBE, POJIH
MaTEMaTUYECKOTO MOJICIMPOBAHUS B HAy4YHOM TIO3HAHUM U B MPAKTUKE
CIocoOCTBYET (HDOPMUPOBAHHIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHHUS,
HEOOXOMUMBIX JUIsl ajanTallid B COBpeMEHHOM IudpoBoMm obmiectBe. M3ydenue
anreOpspl €CTECTBEHHBIM 00pa3oM OO0€eCleunBaeT pa3BUTHE YMEHHUS HaOJII0aTh,
CpaBHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUIHOCTH MBIIUICHHS,
CIIOCOOHOCTH apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOW JCHCTBHUA U  BBIBOJFI,
dbopmynupoBath yTBepxkaAcHUsI. OCBOCHUE Kypca alnreOpbl 00ECIeUYMBAaET pa3BUTHE
JIOTUYECKOTO MBINIUICHUS OOYyJYalOIUXCSA: OHU MCHOJB3YIOT JCIYKTUBHBIC U
WHIYKTUBHBIE PAaCCYXKIEHHUSA, 00O0OINCHHE M KOHKPETHU3AIHI0, a0CTparupoBaHHUE H
anajmoruto.  OOydeHue  anreOpe  mOpeArnosiaraeT  3HAYUTENbHBIA  O00BEM
CaMOCTOSTENIbHON  JCSATENBHOCTH  OOYYAIOIIUXCS, TI09TOMY  CaMOCTOSTEIHHOE
pelieHre 3aJad €CTECTBEHHBIM 00pa3oM SBISIETCS peaju3aluei JAesiTeTbHOCTHOTO
PUHITUIA O0yYeHHUS.

B crpykrype mnporpammbl ydueOHOro Kypca «Ajredpa» OCHOBHOM IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COAEpXKaTelbHO-METOANYECKne JuHUU: «Uucna u
BBIYHCIICHUS»; «ANTeOpandecKre BBIPAKCHUN»; «YPaBHEHUS W HEPABEHCTBAY;
«Dynkmuny. Kaxkmas u3 3TUX coaepKaTeIbHO-METOINYSCKUX JTMHUN pa3BUBACTCS Ha
MPOTSDKCHUH TPEX JIET M3YYCHHS Kypca, €CTECTBEHHBIM 00pa3oM TEpeIuieTasch U
B3aMMOJICUCTBYS C APYTHMMH €T0 JUHUSAMH. B Xome n3ydeHus Kypca o0ydaroImmuMcs
MPUXOAUTCS JIOTHYECKH PacCy>KJIaTh, HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
S3bIK. B CBSI3HM ¢ 3TUM 11€51ec000pa3HO BKIIOYUTH B MPOTPAMMY HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIIME BCE OCHOBHBIC Pa3fIesibl MATEMATHUYECKOTO 00pa30BaHUS U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOyYalONIMMHUCS  OCHOB  YHUBEPCAIBHOTO
MaTeMaTU4ecKoro  si3bika. Takum  oOpa3oM, MOXKHO  YTBEpXKAaTh,  YTO
CoJIepKaTeIbHOW U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conepxkanne JauHUM «UuWcina ©  BBIYUCICHHS» CIY)KHT OCHOBOW ISt
TaNbHEHUIIIET0 M3yYeHHUS MAaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYJarONIUXCS
JIOTUYECKOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHS II0JIH30BAThCS AITOPHUTMaMH, a
TaK)Ke TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX IS TIOBCEIHEBHOM
*KU3HU. PazBUTHE MOHATHS O YUCIIE B OCHOBHOM IIKOJIE CBSA3aHO C palldOHATIBHBIMU U
UPpaLMOHATBHBIMHM YUCIaMHU, (OPMHUPOBAHUEM MPEACTABICHUN O JAEHCTBUTEIHLHOM
qucie. 3aBepIIeHWe OCBOCHMSI YHCJIOBOW JIMHWM OTHECEHO K CTapiieMy 3BEHY
o01mero o6pa3oBaHwsl.

Copepikanve AByX anreOpandecKux JUHUN — « AIreOpanvecKue BhIPAKCHIS



U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (OPMUPOBAHUIO Yy OOy4aroumuxcs
MaTeMaTUYECKOTo anmapara, HEOOXOAMMOIO Ul pelIeHus 3a7ad MaTeMaTHKH,
CMEXHBIX MPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3aJady. B OCHOBHOW IIKOJE
yueOHBI MaTepuay TPYNIUPYETCs BOKPYT pallMOHAJIbHBIX BbhIpaxeHH. AnreOpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KaK SI3bIKa JJIs1 IOCTPOCHUSI MAaTEMAaTUYECKUX
MoJiesiel, ONUCaHMs IPOLECCOB U SIBJICHUH peanbHOro mupa. B 3amaunm oOyueHus
anredpe BXOIAT TakXKe JalbHEWIIee pa3BUTHE AJITOPUTMHUECKOTO MBIILICHUS,
HEO0OXOUMOTr0, B YaCTHOCTH, ISl OCBOEHHUS Kypca HH(POPMATHKH, U OBIAJCHHE
HaBbIKAMU JIeAYKTHBHBIX paccyxaeHuil. I[IpeoOpazoBaHue CHMBOJBHBIX (DopM
BHOCHUT CBOH creuu(uueckuil BKJIAJ B pa3BUTHE BOOOPAKEHUS, CIOCOOHOCTEW K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (PyHKIMOHATBHO-TPA(QHUUECKON JIMHUM HALIEJICHO Ha IMOJIy4YEeHHE
IIKOJIbHUKAMH 3HaHUA O (PYHKLIMSIX KaK BaKHEWIIEH MaTeMaTHYEeCKOW MOJAENU s
OMMCAHUS U HUCCJIENOBAHMS Pa3HO-OOpa3HbIX IMPOLIECCOB U SIBJICHUN B MPUPOJE U
oOmectBe. M3ydeHne 3TOro marepuajia CriocoOCTBYET Pa3BUTHIO y OOYyHAOIIMXCS
YMEHUS UCIIOIb30BATh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEICTBA SI3bIKA MAaTEMATUKU —
CJIOBECHBIEC, CHUMBOJMYECKHE, Tpaduueckue, BHOCHUT BKJIaJ B (opmMupoBaHHe
MIPEACTABICHUIN O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIN3ALNUU U KYJIbTYpPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yweOHOMY IuTaHy B /-9 Kiaccax u3ydaeTcsl Y4eOHBIM Kypc
«Anre0Opa», KOTOPbI BKIIOYAET CIEAYIOLIME OCHOBHBIE paslieibl COACP KaHUS:
«Yucna ¥ BBIYUCIEHUS», «ANreOpandeckue BBIPAXKEHUA», «YPaBHEHUS U
HEPaBEHCTBA», « DYHKIIUI.

VYueOHbIN MJIaH HAa U3ydeHUe anredpbl B 7-9 Kiaccax OTBOJUT HE MeHee 3
y4eOHBIX YacOB B HENETIO B TEUCHHE KaXKIOTO Troja oOydeHHs, BCETro 3a TpU Toja
oOyuenust — He MeHee 306 yueOHBIX 4acoB.

COHEPXAHUE YUEBHOI'O KYPCA «AJITEBPA» (IIO TOAAM OBYYEHU )
7 KIIACC

Yuciia M1 BbIYUCICHUSA

Hpobu OOBIKHOBEHHBIE U JACCATUYHBIC, MEPeXo] OT OAHOW (OPMBI 3aAMHUCH
npobeit k gpyroi. IloHaTne palMoOHAIBHOTO 4YHCJA, 3aluCh, CpPaBHEHUE,
YOOpSAOYMBAaHUE  pallMOHAJIbHBIX  yHucel.  Apudmernyeckue  JIEHUCTBUS €
palMOHAIBHBIMU 4YMCIIaMU. PenieHue 3ajad U3 peajbHOM NMPAaKTHKUA HA 4acTH, Ha
pooH.

Crenenb ¢ HaTypaJbHBIM T[IOKa3aTeJeM: OIpeesieHne, Mpeodpa3oBaHue
BBIPAKEHUI Ha OCHOBE OIpEAeNICHUs, 3amuch OObIMX yucen. [IpoieHTsl, 3anuch
MPOLIEHTOB B BHUJAE ApoOU W ApoOU B BHUIE NMPOLEHTOB. TpHU OCHOBHBIE 33Jayd Ha
IIPOLIEHTHI, PELICHNE 3a71a4 U3 PEaJIbHON ITPAKTUKH.



[IpumeHeHne  NPU3HAKOB  JCIMMOCTH,  PAa3J0KEHUE HAa  MHOXKHUTEIU
HATypaJIbHBIX YUCET.

PeanbHble  3aBUCMMOCTM, B  TOM  4Hcle TMpsMas W oOparHas
IPOMOPIIMOHAIEHOCTH.

AJire0OpanvecKue BbIPaKeHU s

IlepemeHHBIE, YNCIIOBOE 3HAYEHUE BBIPAKECHUSA C NEPEMEHHOM. JlomycThmbie
3Ha4YE€HUsl MEepeMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BUIE
dopmynbl. Beraucinenus no gopmynam. [Ipeodpa3oBanrie OyKBEHHBIX BBIPAKEHUIH,
TOXKJIECTBEHHO  paBHbIE BBIpAXKEHHUS, TMpaBuia MnpeoOpa3oBaHUS CyMM U
MIPOU3BECHUH, IIPABUIIA PACKPBITHS CKOOOK U MPUBEAEHUS MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OpHounensl 1 MHOroujeHsl. CreneHp MHoOrowieHa. Cl0KEHUE, BBIYUTAHHUE,
YMHOEHHUE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHUA: KBaIpaT CYMMBI U
KBagpar pasHocth. Popmyiia pa3HOCTH KBajpaToB. PasnokeHue MHOTOYICHOB Ha
MHOXHUTEIH.

YpaBHeHUA ¥ HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YypaBHEHHUs, IMpaBuUia MpeoOpa3oBaHUs ypaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeniHOEe ypaBHEHHME C OJHOW IIEPEMEHHOM, YHCIO KOPHEW JIMHEMHOIO
YpaBHEHUS, PEIICHUE JIMHENHBIX yYpaBHEHUH. COCTaBlIeHUE YPABHEHUN MO YCIOBUIO
3amaun. Pemenune TeKCTOBBIX 3a1a4 ¢ MOMOLIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C BYMs MEPEMEHHBIMU U ero rpaguk. Cucrema ABYyX
JIVHEMHBIX YPAaBHEHUM C JBYMsS IIEpEMEHHBIMHU. PelleHue CHuCcTeM YypaBHEHHM
croco0oM noJIcTaHOBKH. [IpuMepsl peleHus: TEKCTOBBIX 3a/1ay C MOMOILBIO CUCTEM
YPAaBHEHUM.

DyHKUMH

Koopnnnara toukum Ha npsMmon. HuciioBele poOMEXyTKU. PaccrosHue mexmy
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucrema koopauHat, ocu Ox um Oy. AOcuucca U opauHaTa
TOYKM Ha KOOPAMHATHOW TiockocTh. [Ipumeps! rpadukoB, 3agaHHbBIX (opMyIamu.
Urenne rpadukoB peanbHbIX 3aBucuMoctei. [lonarue pynkmuu. I'paduk QyHkIum.
CpoiictBa (yukiuii. Jlunerinas ¢ynkous, e€ rpaduk. ['paduk Pynkmmm y = [x|.
['paduueckoe penieHure IMHEWMHBIX YPAaBHEHUN U CUCTEM JIMHEHHBIX YPABHEHHM.

8 KUIIACC

Yucia 1 BBIYUCTICHUS

KBampaTtueiii kopeHb u3 uucna. [loHstue 00 wuppanuoHaILHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UpPpAlMOHaIbHBIX uucen. CBoicTBa apudMeTnyeckux
KBaJIpaTHBIX KOPHEN U MX NMPUMEHEHHE K MPEOOPA30BAHUIO YHCIIOBBIX BBIPAXKEHUN U
BBIYMCIICHUAM. [[eiCTBUTEIBHBIC YHCTIA.

Crenens ¢ 1ienbIM NI0Ka3zareseM 1 e€ cpoiicTBa. CTaHaapTHas 3alMCh YUCIA.



AsireOpandecKue BbIPAKeHUA

KBampaTHbIil TpEXWiEH, pa3iioKEHNUE KBAAPATHOTO TPEXWICHA HA MHOYKUTEIIU.

AnreOpanyeckass ApoOb. (OCHOBHOE CBOWCTBO —aireOpandyecko Japoow.
CnoxeHrie, BBIYUTAHUE, YMHOXEHHWE, JICICHHE anreOpamvecKkux  JpoOei.
PanmonanbHbie BRIpKEHUS U UX IpeoOpa3oBaHuE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, dhopMmysa KOpHEH KBaJpaTHOTO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHEHHM, CBOISIIMXCA K JIMHEMHBIM M KBaJpPaTHBIM.
[Ipocreiimme qpoOHO-pallMOHATEHBIE YPABHEHUS.

I'paduaeckass mHTEpHIpETallsd ypaBHEHUH C JBYMS TMEPEMEHHBIMH M CHCTEM
JVHEWHBIX YpPAaBHEHUW C JAByMs IlepeMeHHbIMHM. [IprmMepbl pemeHus cucreM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMH.

Petienne TEKCTOBBIX 3a71a4 alIreOpandeCcKUM CIIOCOOOM.

HucnoBble HEpABEHCTBA U UX CBOWCTBA. HepaBeHCTBO C OJHOM NEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM TEPEMEHHOM.
Cucrembl JINHEWHBIX HEPABEHCTB C OJJHOM IMEPEMEHHOM.

DOYyHKIUA

[lonsitne ¢pynkuun. O6nacTh ONPEACICHUS] U MHOXKECTBO 3HaYEHUN (DYHKIUU.
CnocoObl 3a1aHust QyHKIUH.

I'padpux ¢ynxumu. Urenuwe cBoicTB ¢GyHkuuu no e€ rpaduky. Ilpumeps
rpaguKoB QYHKIIHM, OTPAKAIOIIUX PEATbHBIE TTPOIIECCHI.

OyHKIMK, OMUCHIBAIOIIME TIPSIMYHO U OOpaTHYH MNPONOPIMOHAIBHBIC
3aBHCHMOCTH, uX rpaduki. OyHkimu Y = X2, ¥ = X3, y = \x, y=|x|. [paduueckoe
pellIeHUE YpaBHEHU U CUCTEM YPABHECHUM.

9 KJIACC

Yuciaa 1 BBIYUCTICHUS

PaunoHnanpHbple yMCla, UppaldOHANIbHBIE YKCIIa, KOHEYHbIE M OECKOHEUYHbBIC
AecsITUUHBbIe NpoOu. MHOXKECTBO ACUCTBUTEIBHBIX YHCEN, ACHCTBUTEIbHBIC YHUCIIA
Kak OeCKOHEUYHbIe JEeCATHYHBIE ApoOu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEIIBHBIX YMCENI U KOOPAUHATHOU IIPSAMOU.

CpaBHEHHME  JCHUCTBUTENBHBIX  4WCEN, apuPMETHYECKUE JCUCTBUS  C
NEUCTBUTEIBHBIMU YUCIIAMU.

Pasmepbl 0OBEKTOB OKpYXKAlOIIET0O MHpa, JUIMTEIBHOCTh TIPOIECCOB B
OKPY’KaIOILEM MUPE.

[Tpubnu>x€HHOE 3HAYEHWE BEJIMYMHBI, TOYHOCTh MpUONMKeHus. OKpyrieHue
yucell. [Ipuknaka u oneHka pe3yabTaToB BbIUYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JluneriHOE ypaBHEHKE. PelieHrne ypaBHEHNUM, CBOISIIIMXCS K TUHEHHBIM.



KBanmpatHoe ypaBHeHue. PelnieHne ypaBHEHU, CBOASIIMXCS K KBaJIpaTHBIM.
bukBagpatHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUNM TPETbEM U YETBEPTOU
CTENEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIH.

Pemenne apoOHO-pallMOHAIBHBIX ypaBHEHUM. PelieHne TEKCTOBBIX 3ajad
anredpandecKuM METOIOM.

VYpaBHeHHE ¢ JByMs MEpPEeMEHHbIMH M ero rpaduk. Pemenue cuctem IByX
JMHEWHBIX YPAaBHEHUN C JBYMs INEpEMEHHBIMU. PellieHue cucTeM BYX ypaBHEHHI,
OJIHO M3 KOTOpBIX JHHEHHOE, a Japyroe — BTOpoi cremneHu. ['paduueckas
MHTEPIIPETALNS CUCTEMBI YPABHEHNUN C IBYMsI IEPEMEHHBIMH.

Pemenuie TeKCTOBBIX 3a7a4 anreOpanyeckuM CrocoOOM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. Pemrenune cucrem
JUHEHHBIX HEPAaBEHCTB C OJHOM IepeMeHHOW. KBaapaTHele HEpaBEeHCTBA.
I'padnyeckas uHTEpHpeTalusi HEPABEHCTB M CUCTEM HEPABEHCTB C JABYMs
IIEPEMEHHBIMHU.

DOYyHKIUA

KBanmpatuunas ¢ynkuus, e€ rpadux u cpoiictBa. [lapabosa, KoopauHATHI
BEpPILUHBI 1apadoJibl, OCb CUMMETPHUU MapadOJIbL.

Ipadukn ynxumit: y = kx, y = kx + b, y = kix, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

YucioBble NOCI€10BATEILHOCTH M IPOIPecCHH

[loHATHE 4YHCIIOBOM TMOCIENOBATENBHOCTH. 3aJaHHUE IOCIECA0BATEIBHOCTH
peKyppeHTHOM dhopmyIioii u Gpopmysoit N-ro uieHa.

Apudmernueckas u reomerpuueckas mnporpeccud. Dopmynbl N-ro  uieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOTrpeccuii, CyMMbI NIEPBBIX N YUJICHOB.

N300paxkeHre YIeHOB apuU(PMETHUECKOM M TIeOMETPUYECKOW MPOrpeccHid
TOYKaMH Ha KOOPAWHATHOW IUJIOCKOCTH. JIMHEWHBIM M SKCIOHEHIMAIbHBIM POCT.
CIoxHbI€ TPOLICHTHI.

IIJIAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHMS PABOYEH
[TPOI'PAMMBI KYPCA «AJITEBPA»

OcBoeHne yueOHOro Kypca «AsreOpa» Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsI JOJDKHO OOecCleurnBaTh JIOCTHIKEHHE CIEAYIONIUX TMPEIMETHBIX
00pa3oBaTeNbHbIX PE3YJIHTATOB:

7 KJIIACC

YucJa 1 BIYHCTIEHUA

BrImotHSITE, coueTass yCTHbIE M THChbMEHHBIE TPHEMBI, apu(hMETHUECKHE
JNEUCTBHUS C PAMOHAIBHBIMU YHCIIAMMU.

HaxomuTh 3HaYeHUS YHCIOBBIX BBIPAKEHUN; NPUMEHSATH Pa3HOOOpa3HBIC
CrOCOOBI M TPUEMBI BBIYHMCIICHUS 3HAYCHUH APOOHBIX BBIPAKECHHM, COACPKAIIUX



OOBIKHOBEHHBIC U JICCATUYHBIE TPOOH.

[lepexomuts OT OonHOM (OPMBI 3alUCH YUCEN K JIpyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYIO
B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUYHYIO ApoOb). CpaBHUBATH U
YHOPSIIOYMBATh PAllMOHAIBHBIE YHCIIA.

OKpyrasTh yncia.

BBINONHATh TPUKHUAKY U OLEHKY PE3yJbTaTa BBIYMCICHUM, OLUEHKY 3HAYECHUI
YHUCJIOBBIX BBIPAXKEHUH.

BbIMONHATE EHCTBUSL CO CTENEHSAMH C HaTypaldbHBIMH IOKa3aTelssMHu (C
OMOPOi Ha CIIPABOYHYIO HH(POPMAILIUIO).

[IpUMEHATh MPU3HAKK JCIUMOCTH, PA3JI0KEHUE HAa MHOKHUTEIN HATYpPaJbHBIX
quCcell.

Pemate npocreiiliue NpakTUKO-OPUEHTUPOBAHHBIE 3a/aud, CBA3aHHBIE C
OTHOLIEHWEM  BEJMYMH,  [PONOPLUUOHAIBHOCTBIO  BEJIIMYUH,  MPOLICHTAMH;
MHTEPIPETUPOBATH PE3YJIbTAThl PEIIECHUs 33/1ay C YUYETOM OIpaHUYEHUM, CBA3AHHBIX
CO CBOWCTBaMH pacCMaTPUBAEMBIX OOBEKTOB.

AsiredOpanvyecKue BbIPaKeHU

OpueHTHpOBaTbCS B IOHATUSX M ONEpUpPOBaTh Ha 0a30BOM ypOBHE
anredpandecko TEPMUHOIOTHUEN U CUMBOJIUKOM.

HaxomuTe 3HayeHWs: OyKBEHHBIX BBIPQKEHHM MNpU 3aJaHHBIX 3HAYEHHSIX
NEPEMEHHBIX.

BoInonHATh npeoOpa3oBaHus LENOr0 BhIPAXKEHUSI B MHOTOWIEH MTPUBEICHUEM
MOJ00HBIX ClaraeMbiX, pACKPBITHEM CKOOOK.

BbINIONHATE yMHOXKEHHME OJIHOWIEHa HAa MHOTOWIEH W MHOTO4YIeHa Ha
MHOTOYJIEH, MPUMEHATH (DOPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOpO
Ha CIIPaBOYHYIO WH(OpMAIHIO).

OCyIIEeCTBIIATh PA3JI0KEHUE MHOTOYJIECHOB HAa MHOMXHTEIUM C TOMOUIBIO
BBIHECEHHUS 3@ CKOOKHM OOLIEro MHOKUTEINS, TPYNIUPOBKH ClIaraéMbIX, IPUMEHEHHUS
(opMyJ1 COKpaIIEHHOTO YMHOXEHHUS (C OTIOPOM Ha CIIPaBOYHYIO HH(POPMAIIHIO).

[TpumensTh npeoOpa3zoBaHKsi MHOTOUYJICHOB ISl pELICHHS] pa3IMUYHbIX 33/1a4 U3
MaTE€MaTUKH, CMEKHBIX MPEAMETOB, U3 PEATIbHON MPAKTUKH.

Hcnonb3oBaTh CBOICTBA CTENEHEH € HATypajdbHBIMH IOKa3aTENsIMU IS
npeoOpa3oBaHusl BRIPAKEHUH (C OMOPOM Ha CIIPaBOYHYIO WH(OpMAIIHIO).

YpaBHeHHs U HEPABEHCTBA

Pemate nuHEHHBIE YpaBHEHHS C OJHOW NEPEMEHHOM, IPUMEHSS ITpaBuia
nepexoa OT UCXOAHOTO YPAaBHEHHSI K PAaBHOCUIIBHOMY eMy. IIpoBepsiTs, siBasieTcs au
YHUCJIO KOPHEM YPAaBHEHHS.

Hmets mpencraBieHne o rpaduyecKux METoJaxX MpU PEUIeHUH JIMHEWHBIX
YPABHEHUU U UX CUCTEM.

[lonOupate mnpumepsl Map YKCEN, SBISIONMXCA pPEIICHUEM JIMHEHHOro
YPAaBHEHHUS C ABYMS IEPEMEHHBIMMU.

CtpouTh B KOOPJAMHATHOM IJIOCKOCTH IpaduK JIMHEWHOTO YPaBHEHUS C ABYMSI
NepPEeMEHHBIMHU; MOJIB3YSICh TPAPUKOM, IPUBOJIUTH IPUMEPHI PEIICHUS YPaBHEHUS.

Pewmats cucTteMbl ABYX JINHEMHBIX YPABHEHH C IByMsI IEPEMEHHBIMU, B TOM
yrciie rpadudecku (C Omopoi Ha aNrOpPUTM YUeOHBIX ACHCTBUN).



CocraBnsTh (1MOCi€ COBMECTHOTO aHAlM3a) M pellaTh JUHEHHOE ypaBHEHHE
WIM CUCTEMY JIMHEMHBIX YPaBHEHHWI MO YCIOBHUIO 3aJa4d, WHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33aJa4H [TOJTYUYEHHBIN pe3ynbTar.

Koopaunarel u rpadpukn. @yHKINH

N300pakaTh Ha KOOPAWHATHON TPSIMOM TOYKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, JIy4H, OTPE3KH, MHTEPBaJbl; 3aHCHIBATh YUCIOBBIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKeE.

OTtMmeyaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM MO 3aJaHHBIM KOOpAHHATaM;
CTpOUTH rpaduku THEHHBIX GyHKIUI. CTpouTh rpaduk ¢pyHkun y = kx + b.

OnuceiBaTh C TMOMOILIBI0 (YHKIMHA HM3BECTHBIE 3aBUCHMOCTH MEXIY
BEJIMUMHAMU (MO0 aJrOPUTMY Y4E€OHBIX JEHCTBUI): CKOPOCTb, BPEMsI, PACCTOSHHUE;
[IeHa, KOJIMYECTBO, CTOMMOCTh; IPOU3BOAUTEIBLHOCTD, BpEMsI, 00bEM pabOTHI.

Haxonutb 3HaueHre (yHKIHMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduueckuii cnocod NpeacTaBlICHHUS M aHaiau3a HHGOpMaLuu;
U3BJIEKAaTh U MHTEPIIPETUPOBATh NH(OPMALINIO U3 TPapUKOB peaibHBIX MPOLECCOB U
3aBUCUMOCTEM.

8 KJIACC

Yuciia ¥ BIYUCICHUSA

Hcnonp30BaTh HadyaJIbHBIE IIPEACTABICHHUS O MHOXECTBE JACHCTBUTEIIBHBIX
qyyceNn JJI1 CpaBHEHMs, OKPYIJIEHUS U BBIUMCIEHUHN; M300paxaTh JEHCTBUTEIbHBIC
YyUCJIa TOYKaMHA Ha KOOPAWHATHOU MPSMOU.

[IpuMeHsATh TOHSATHE apU(PMETUUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJpaTHbIE KOPHH, HUCIOJIb3Ys MpPU HEOOXOAMMOCTH KaJbKYJISTOP; BBIMOIHAThH
MpocTellme npeoOpa3oBaHusl BBIPAKEHUM, COAEpKaluX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucHu OOJBIIMX M MaJbIX YHMCENI C MOMOUIBIO AECATUYHBIX
npoOeii u creneHelt uucna 10.

AJsredOpanvecKue BbIPAKEHUS

[IpyMeHATP TOHATHME CTENEHW C LEJdbIM  IIOKAa3aTelIeM, BBIITOIHATH
npeoOpa3oBaHusl BBIPAKEHUN, COAEpKAIMX CTEMEHH C IEJIbIM ToKazareneMm (c
MCIOJIb30BaHUEM CIPABOYHON MH(POPMAIIIH).

BEBINONHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs pPalMOHAIBHBIX
BBIPOKCHUN HA OCHOBE TPAaBWJI JEHCTBUN HAJ MHOTOUYJICHAMHU M alnreOpanvdecKuMu
TPOOSIMH.

PacxiianpiBaTh KBaIpaTHBIN TPEXUIICH HA MHOXKUTEIIN.

[TpumensTh npeoOpa3zoBaHUs BbIPAXEHHUM AJIs PEIIeHUs] Pa3IMyYHbIX 3a/4a4 U3
MAaTEMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHOU MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YPaBHEHUS (C MCIOIB30BAHUEM CIIPABOYHOM
uH(pOpMallK) U palMOHANBHBIE YPAaBHEHMS, CBOJSAIIMECS K HHUM, CHUCTEMBI JBYX
YPaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBOAMTE MpOCTEHIINE HCCIEIOBAHUS YPABHEHWU M CUCTEM YPAaBHEHUH, B
TOM YHCJIE€ C MPUMEHEHUEM IpapUUecKuX MpeaCcTaBlIeHul (YyCTaHABINBATh, UMEET JIU



ypaBHEHUE WJIM CHCTEMa YPaBHEHUU PEIICHUs, €ClId UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aJTOPUTM YUCOHBIX JICHCTBUH.

[lepexonuTh OT CJOBECHON (QOPMYTUPOBKH 3adauu K e€ anredpamdeckon
MOJEIIM C TIOMOMIbKD COCTaBJICHHWS YypPaBHEHUS WM CHUCTEMbl ypaBHEHWIA,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M MOJYyYEHHBIN pe3yJIbTaT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKU; PEIIaTh
JTUHEHHBIC HEPABEHCTBA C OJHOW MEPEMEHHON M MX CHCTEMBI; AaBaTh TpaduuecKyro
WJUTFOCTPALMIO MHOKECTBA PEILICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUMH

OmnepupoBatb Ha 0a30BOM ypoBHE (YHKIIMOHANBHBIC TOHATHS U S3BIK
(TepMUHBI, CUMBOJIMYECKHE OO0O3HAUYEHHUSA); OMNPENENATh 3HaueHHE (YHKIUU IO
3HAYEHUIO apTyMEHTa; ONPEAEIIATh CBOMCTBA PYHKIMU O €€ rpauKy.

Ctpouts rpaduKH dIeMeHTapHBIX yHKIMIA Braa , Y = X5,y = X3, y = \/; ,

y= k omnuceiBaTh CBOWCTBA 4YHCJIOBOM ¢yHKIMU 10 €€ Trpaduky (npu
X

H€O6XOIIHMOCTI/I C HﬂHpElBJISII-OHlGﬁ I'[OMOHII:I-O).

9 KJIACC

Yuciaa 1 BBIYUCTICHUSA

CpaBHHBaTh U YIIOPSA0YMBATH PALIMOHAJIBHBIE U UPPALMOHAJIBHBIC YHCIIA.

BoinonsaTh apudmMeTnueckue IeUCTBHS ¢ PAllMOHATIbHBIMU YHCIAMU, cOYeTast
YCTHBIE U INMCBMEHHBIE IPUEMBI, BBIIOJIHATH BBIYUCICHUSA C UPPALUOHAIBHBIMHU
YUCIIAMH.

HaxoauTe 3HaYeHUs CTENEHEN C LEJIbIMU I0KA3aTEeISIMU U KOPHEN; BBIYUCIIATD
3HAYEHUS YUCIIOBBIX BBIPAKECHUI.

OKpyIJisITh  NEUCTBUTENBHBIE YHWCIIA, BBIIOJHATH NPUKHUIAKY pe3yJbTara
BBIYHCIICHUM, OLICHKY YMCJIOBBIX BBIPAKCHUH.

YpaBHeHMs U HEPABEHCTBA

Pemars nuHENHbIE U KBaJAPATHBIE YPABHEHNUs, YPAaBHEHUs, CBOIALIMECA K HUM,
npocTeiiire ApoOHO-palnOHANbHBIE YPABHEHUS.

Pemate mnpocrenmme CHUCTEMbI JBYX JIMHEHWHBIX YpPAaBHEHUUW C JByMs
NEPEMEHHBIMM M CHUCTEMBI JABYX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHHE HE
SABJISIETCS JIMHEWHBIM (10 BU3yaJIbHOM OTOPE).

Pemiate mpocteiiiine TEKCTOBBIE 3aJaud  alreOpauvyecKuM CrocoOoM ¢
IIOMOIIBIO COCTABJICHHUS YPaBHEHHUS WJIM CHCTEMBI JBYX YPaBHEHHH C JBYMs
NIEPEMEHHBIMHU.

[IpoBOAMTE NMPOCTEHIINE HUCCIENOBAHUSA YPABHEHUM W CHUCTEM YpPAaBHEHHMU, B
TOM YHCJE C MPUMEHEHUEM TpaduiecKuX MpeaAcTaBiIeHU (yCTaHaBIUBATh, UMEET JIH
YPaBHEHUE WM CHCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U TIp.).

Pemary nuHeWHbIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA; H300paxaThb
pELIEHNE HEPAaBEHCTB HA YMCIOBOW IPSAMOM, 3alMCBIBATh PEIICHUE C ITOMOUIBIO
CHUMBOJIOB.

Pemats cuctemsl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO; U300pakaTh PELICHUE CUCTEMbl HEPABEHCTB HAa YUCIIOBOM



OpsIMOM, 3aIIMCBIBATh PELLIEHUE C TOMOIIbIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA TP PELICHUN Pa3IMYHbIX 33]1a4.

DyHKUMH

Pacnio3naBate (QyHKIMM M3y4eHHbIX BHUJOB. Iloka3piBaTh cXxeMaTH4ECKU
pacIioIOKEHUEe Ha KOOPAMHATHOW IUIOCKOCTH rpadukoB QyHKIWE Buma: Yy = KX,

_ a2 By — = oy — .
y=kx + b, ,y=ax® + bx +C,y—X,y—\/X,y—k;BSaBI/ICI/IMOCTI/I OT 3HAYCHUI

K03 (UIIMEHTOB; ONUCHIBATh CBOMCTBA (PYHKIIUI.

Ctpouth M M300pakaThb CXEMATHYECKH TpaduKu KBAJIPAaTUYHBIX (PYHKUUH,
OIMCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIIHI MO WX rpaduKam.

Pacrnio3HaBaTh KBagpaTU4HyI0 (QYHKIHIO MO (opMyiie, TPUBOIUTH HPUMEPHI
KBaIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuc1oBbIe MOCI€10BATEILHOCTH U MPOrPeccuu

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO IPOrPECCUU MPU Pa3HBIX
croco0ax 3aJaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOJb30BaHHMEM (opMmyn N-ro  dieHa
apu(pMeTUYECKO M TeOMETPUYECKOW MPOTrPECcCCHil, CyMMBbI MEPBBIX N WIEHOB (C
OIIOPOM Ha CIIPaBOYHYI0 MH(POPMAIIUIO).

Pemarp 3amauM, CBSI3aHHBIE C YHUCIOBBIMHM IOCJIEAOBATEIBHOCTSAMHU, B TOM
YyuCcle 33a4d U3 PealbHOW JKU3HU (C MCIOJIb30BAHUEM KaJIbKYJATOPA, HMUPPOBBIX
TEXHOJIOTHH).



PABOYASA ITPOTPAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBbI
Henu u3yuyeHusi yaeOHOIro Kypca

OO61mue uenn u3ydeHus yueOHoro Kypea «l'eoMeTpusy 3aKIvaroTcs, MpexkIe
BCETO B TOM, YTO Ha YpPOKax TEOMETpHH OOYYArOUTUICS YYUTCS TPOBOIUTH
JIOKA3aTeNbHBIE PACCY)KICHHS, CTPOUTH JIOTHUECKHE YMO3AKITIOYCHHS, TOKAa3bIBATh
UCTUHHBIC YTBEPXKICHUSI W CTPOUTHh KOHTPIPHUMEPHI K JIO)KHBIM, TPOBOJIUTH
pPacCyXJICHUS «OT IPOTUBHOTOY», OTJINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH
oOpaTHbIE yTBEpXACHHS. B 0O0yd4eHHH YMEHHIO PAcCyXIaTh COCTOUT BaKHOE
BOCTIMTATEIHbHOE 3HAUCHUE M3YUCHHSI T€OMETPUH, MTPHUCYIIEC MMECHHO OTEUYECTBEHHOM
MaTEeMaTUYECKOH IIKOJIE.

Bropoii 1nenpi0 u3ydyeHHUS TEOMETPUM SBJISETCS HCIOJb30BaHHE €€ Kak
WHCTPYMEHTA TPHU PEIICHUH KaK MaTEeMaTHYCCKHUX, TaK M TMPAKTHUYECCKUX 3ajad,
BCTPEUAIONUXCS B pEaTbHOM  KU3HH. OJTOMY  COOTBETCTBYET  BTOpas,
BBIYHMCIIUTENbHAS JIMHUSA B M3YyYEHUHU TE€OMETPUHM B IKoJyie. /s 3Toro ydurtento
pEeKOMEHJyeTcsl ~ mojaOdupaTh  3aJadyd  MPAKTHUYECKOro  Xapakrtepa IS
paccMaTpUBaEeMbIX TEM, YYUTh OOY4YaIOIIMXCA CTPOUTH MATEMaTUYECKUE MOJENU
peanbHBIX KU3HEHHBIX CHUTYyalluid, TMPOBOJUTH BBIYUCICHUS U  OIICHUBATh
aJICKBaTHOCTh TOJIy4YEHHOTO pe3yibTaTa. KpaitHe BakHO MOAYEPKUBATH CBS3U
T€OMETPUU C JPYTUMU TPEeAMETaMH, MOTHBHPOBATH HCIOJIb30BaTh OIPEIACICHUS
TCOMETPUYECKUX (UTYpP WM TOHSATHN, JEMOHCTPUPOBATH NMPUMEHEHUE MOJYYCHHBIX
yMeHUH B (PU3UKE U TEXHUKE. DTH CBSI3U HanOoJee IPKO BUIHBI B TeMax «BeKTOpbI»,
«TpuroHomerpuueckue CcooTHomeHUs», «Meron koopaumHat» u  «Teopema
[Tudaropay.

MecTo yueOHOro Kypca B y4eOHOM ILJIaHe

CornmacHo yweOHOMY IUTaHy B /-9 Kiaccax u3ydaeTcsl Yy4eOHBIM Kypc
«I"eomeTpus», KOTOPBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE PA3AENIbl COJEPIKAHUS:
«I'eomerpuueckue GUrypel U HUX CBOHCTBa», «M3MepeHHE TreoMeTpUYecKuX
BEIMUMH», a Takke «JleKkapToBbl -KOOpJAMHATHI HA TUIOCKOCTH», «BeKToph»,
«JIBmxenus mmockoctu» U «IIpeobpazoBanus moao0us».

VYyeOHbll TUIaH TperycMaTpUBAET U3yuyE€HHUE TeOMETpUU Ha 0a30BOM YpOBHE,
UCXOAs W3 He MeHee 68 ydeOHBIX YacoB B y4eOHOM TOAY, BCEro 3a TpU roja
oOyuenus — He MeHee 204 JacoB.

COJIEPYKAHUE YUEBHOI'O KYPCA «EOMETPUSI» (IIO TOJAM
OBYUEHNS)

7 KIIACC
Hauanpnsle nonsatus reomerpun. Todka, mpsiMasi, OTPE30K, JIyd. YTros. Bumel

yriaoB. BeprukanbHble u cMexHble yribl. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOoCTh U NePHEeHIUKYISIPHOCTD MPSMBIX.



Cummetrpuunble ¢purypbl. OCHOBHbBIE CBOMCTBa OCEBOW cuMMeTpuH. IIpumepsl
CUMMETPHUH B OKPY’KAIOIIEM MHpE.

OCHOBHBIE TIOCTPOEHHUsI C TMOMOLIBIO LUPKYJIsSI W JMHEHKH. TpeyrosbHHK.
BricoTta, menmana, GuccexTpuca, uX CBOMCTBA.

PaBHOOenpeHHBI W paBHOCTOPOHHUW  TpeyroiabHuUkH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa U IpU3HAKK PaBHOOEIPEHHOIO TpeyrojbHuKa. [Ipu3Haku paBeHCcTBa
TPEYTOJIbHUKOB.

CBolicTBa M NPHU3HAKK NapajuIeabHBIX NpAMBIX. CyMMa yIJIOB TPEyroJIbHHKA.
Breninue yriel TpeyronpHUKA.

[IpsmMoyrosbHbIM  TPEYronbHUK. CBOMCTBO  MEIWAHBl  NPSIMOYTOJIBHOTO
TPEYroJbHUKA, NPOBEAEHHONW K rumnoreHyse. [Ipu3Haku paBeHCTBA IPSAMOYTOIbHBIX
TPEYrOJIbHUKOB. IIpsIMOYTrONIBHBII TPEYTOIBHUK € yTaoM B 30°.

HepaBencTsa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOH, TeopemMa O OousipllieM yriae U OOJbIIed CTOPOHE TPEYTroibHHKA.
[leprieHIUKYIISIp ¥ HAKJIOHHAS.

['eomeTpuyeckoe MecTO TOYEK. buccekTpuca yriia W CEpEeIUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUYEK.

OKpy>KHOCTB U KpYT, XOpJla U JMaMeTp, UX CBOMCTBA. B3anMHOe pacnosnoxeHue
OKpPY’KHOCTH M TpsMou. KacarenbHas m cexkymas K OKpPYKHOCTH. OKpYKHOCTb,
BIIMCaHHAasA B yroJyl. BnucanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yerpipéxyronpauku. [lapamnenorpamm, €ro npus3Haku M CBOMCTBA. YacTHbIE
Cllyyad TapajuiesiorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBajpaT), WX MPU3HAKU HU
cBoiictBa. Tpamenus, paBHOOOKas Tpamenus, €€ CBOWCTBA U TPHU3HAKH.
[IpsimoyrosnbHas Tpanenus.

Meron yasoenuss menuansl. LleHTtpansHas cummerpus. Teopema @aneca u
TeopeMa O MPONOPLMOHATIBHBIX OTPE3KAX.

CpenHue TUHUU TPEYroJabHUKA U Tpanenuu. LleHTp Macc TpeyrojabHuKa.

[Togobue TpeyrompHukOB, Kod(pdurment mnomodus. IlpusHaku momoOus
TPEYroabLHUKOB. [IpuMeHeHune nogo0us npu penieHruy NpakTUYECKUX 3a1ad.

CgoiicTBa 1momaael reoMmerpuueckux ¢uryp. DopMmyiabl s TJIOMIAIA
TpEyrojbHUKa, TMapaiesorpamMmma, pomOa W Tpaneuuu. OTHOIIEHUE TIUIONaAeH
no100HBIX GUryp.

Bpruncnenne mimomanerd TpEyroabHHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopembl Iludaropa mpu penieHun
NPAKTUYECKUX 3a/1a4.



CuHyC, KOCHHYC, TaHT'€HC OCTpOTO yria MpsSIMOYTOJIbBHOTO TPEyroiabHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMEeTpruyYecKue QYHKIMH YTIIOB
B 30, 45 u 60°.

BrniucanHbie U IEHTpaJIbHBIC YIJIBI, YTOJI MEXKIY KacaTeJbHOU U XOPAOU. YTIIbI
MEXJy XOpAaMU U CEKYIIMMHU. BrucaHHbIE W ONUCAHHBIC YETHIPEXYTOJbHUKH.
B3anmHoe pacmonoxkenue AByX OKpykHocTed. Kacanume oxpyxkHocteit. OOmue
KacaTelbHbIE K ABYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. DOPMYIIbl IPUBEACHUS.

Pemenne tpeyronpHnkoB. Teopema KOCMHYCOB M Teopema CHHYCOB. Pemrenue
MIPAKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpa3zoBanue noao6us. [lonodbue cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 IPOU3BENECHUHN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEICHUN OTPE3KOB
CEKYILHUX, TeOpeMa O KBaJpare KacaTeabHOM.

Bektop, mnmmHa  (MOOyJnb) — BEKTOpa,  COHANpaBJIEHHbIE  BEKTOPBI,
IIPOTUBOITOJIOKHO HANPABIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpallMM  HAJX BEKTOpaMH. Pa3jiokeHne BEKTOpa IO  JIBYM
HEKOJUIMHEAapHbIM BekTOopaM. KoopaumHatel BekTopa. CKalsipHOE NPOU3BENCHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHU UIUH U YIJIOB.

JlekapTOBBI KOOPJAMHATHI HAa IIOCKOCTU. Y PAaBHEHUs NPSAMON M OKPY>KHOCTHU B
KOOpDAMHATAX, MEPECEUEHUE OKPYKHOCTEM M MpSIMbIX. METoa KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKpYKHOCTHU. |'panycHas u paauaHHas
Mepa yIya, BBIYMCIEHHE JUIMH Jyr OKpykHocTted. Ilmomanes kpyra, cekropa,
CErMeHTa.

JIBUKEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUM (uryp (daeMeHTapHbIe
npeactasienus ). [Tapannensubiit nepenoc. [loBopor.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATEI OCBOEHU S PABOUYEN
[TPOI'PAMMBI KYPCA «'EOMETPU S (ITO TOJAM OBYYEHUA)

OcBoenune ydebHOro Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIETO
oOpa3oBaHMsl JOHKHO OOECredynBaTh JOCTIDKCHHE CIEIYIONIUX TPEIMETHBIX
00pa3oBaTeNbHBIX PE3YJIHTATOB:

7 KJIACC

Pacnio3HaBaTh N3y4yeHHbIE T€OMETPUUECKUE (PUTYPBI, ONIPEAETATh UX B3AUMHOE
pacmojoxXeHue, HU300pakaTh TeOMETpUYecKue (GUTYpbI; BBIMIOJIHATH UYEPTEKU IO
YCHOBUIO 3a7auyu. M3mMepsaTh NuMHENHbIE UM yIJIOBBIE BENMYMHBL. Pemars 3amauu Ha



BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Henatb rpyOyr0 OIICHKY JMHEHWHBIX M VYIJOBBIX BEJIMYMH MPEIMETOB B
peanbHOM JKHU3HU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznmnuarh pa3Mepbl STUX
00BEKTOB I10 OPSAJIKY BETUYUHBI.

CtpouTh YepTeXH K TEOMETPUYECKUM 3ajayaM (C HCMOJIb30BAHUEM
CMBICJIOBOM OIOPBI: HABOISAIUE BOMPOCHI U/UIIU aarOpuUTMa Y4eOHBIX JEHCTBUM).

[lonp30BaThCd NpPU3HAKAMH PABEHCTBA TPEYrOJBHUKOB, HCIIOJIb30BaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJILHUKOB MPHU PEIICHUHN 3a/1a4.

[IpoBoauTh  OKA3aTENbCTBA  HECIOXKHBIX  TFE€OMETPUYECKUX  TEOPEM.

[Tonp30BaThCd NpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEJIUAHBI, MPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B
pelIeHUH TEeOMETPUYECKUX 3ajad (C HCIOJb30BaHUEM 3PUTEIBLHON HArIsTHOCTH
1/ BepOAIbHOM OMOPBI).

OnpenensTe NapapieabHOCTh MPSIMBIX C TTOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMHU cekymas. OnpenensaTs MapauieIbHOCTh MPSMBIX C MOMOIIBI) PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IIPSMOU 10 TOUYEK APYTrOu MPSIMOM.

Pemiats 3agaun Ha kieT4aTou Oymare.

[TpoBOIUTH BHIYMCICHUSI U HAXOAUTH YUCIIOBbIE U OYKBEHHBIC 3HAUCHUS YTIIOB
B T'€OMETPUUYECKHUX 3a7a4ax C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMIPU TEPECEUCHUU JBYX
NapajuIeIbHbIX NPSAMBIX CEKylled. Pemars nmpakTuyeckue 3aaud Ha HaxXO0XKICHUE
YTJIOB.

HNmeTh nipecTaBieHue O MOHITHE TEOMETPUUECKOTO MECTA TOYEK.

@opMynMpoOBaTh OMPEACICHHUS OKPYKHOCTM W Kpyra, XOpAbl W JAUAMETpa
OKPYHOCTH, MOJIb30BaThCSI UX CBOMCTBAMHU. YMETh MPUMEHSTHh 3TH CBOWCTBA IpHU
pellIeHny 3aaa4.

OpHEeHTHUPOBATHCS B MOHATUSX: OMMCAHHASL OKOJIO TPEYTOJIbHUKA OKPYKHOCTb,
LIEHTP OMUCAHHOU OKpY>XHOCTU. OnepupoBaTh Ha 0a30BOM ypoBHE (hakTaMU O TOM,
YTO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA MEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UTO
CEpEIMHHBIE TMEPIEHAUKYIISIPbl K CTOPOHAM TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTHpOBAaTbCSI B TIOHATHUSX U ONEPUpPOBaTH Ha 0a30BOM YPOBHE:
KacarelibHasg K OKPYKHOCTH, Te€Oopema O IEpPIEHAUKYJISAPHOCTH KacaTeJbHOM U
paanyca, NpOBEAEHHOTO K TOUKE KaCaHMUS.

NmeTp mpencrtaBiieHME O NPOCTEMIINX TIE€OMETPUUYECKMX HEPABEHCTBAX, HX
MIPAKTAYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHS C TMOMOIIBIO LUPKYIIS U
JINHECUVKH.

8 KJIACC

Pacro3naBaTh  OCHOBHBIE BHIBI  YETHIPEXYTOJBHUKOB, WX  DJIEMEHTHI,
MIOJIb30BATHCS X CBOMCTBAMHU MPH PEIICHUH T€OMETPHYECKHX 3aad.

OpHeHTUPOBATLCA B TOHITHH — TOYKW TEPECEUYCHHUs MEIuaH TPEYroJbHUKA
(1leHTpa Macc) B pelieHuu 3a1a4.



Brnagets moHsATHEM CpeqHE TMHUN TPEYTOJbHUKA U TPANICIINH, IPUMEHSITh UX
CBOWCTBA MPH PEIICHUH MPOCTEUIIINX T€OMETPUICCKIX 3a/1a4. FIMeTh mpeicTaBieHue
o Teopeme darneca U TeopemMe O MPOMOPIIMOHAIBHBIX OTPE3KaX, MPUMEHSITh UX IS
pEIICHUS MPAKTHICCKUX 3a7a4 (C OMOPOM Ha 3pUTEIHHYIO HATJISTHOCTB ).

[IpumMeHsATh TpU3HAKKA TMOJ00WS TPEYTOJIHPHUKOB B PEIICHUH HECIOXKHBIX
T€OMETPUYECKUX 3a]1ad.

[Tome3oBaTbest Teopemoit [ludaropa mist pemieHUS TEOMETPUUYCCKUX H
MPaKTUYECKUX 3a]1ad.

Bnagerp TOHATHSIMH CHHYCa, KOCHHYCa U TaHIEHCAa OCTPOTrO yIJia
NPSIMOYTOJIBHOTO TPEYToibHUKA. [10b30BaThCS 3TUMHU TMOHATHSIMH IS PEIICHUS
MPAKTUYECKUX 3aJ1a4 (IIPU HEOOXOIMMOCTH C ONOPON Ha aJITOPUTM MPABUIIA).

Beruncnare  (pa3nuuHbIMM - ciocoO0amMu) (C OMOpoOM Ha  CIpPaBOYHYIO
nH(OpMAIMIO) TUIONMIAb TPEYTrOJbHUKA U IUIOMAAM MHOTOYTOJBHBIX (QHUTYD
(TONB3YACh, TA€ HEOOXOIUMO, KaIbKyISITOpOM). [I[pUMEHATh MOTy4YeHHBIC YMEHHUS B
MPaKTUYECKUX 3aavax.

BrnageTs TOHATHSAMH BOHCAaHHOTO M IICHTPAJBHOTO VyIia, HCIOJIB30BATh
TEOPEeMBI O BIIMCAHHBIX YTJIaX, yIiaX MEXIy XOpJaMu (CEKYIIUMH) U YIJIe MEKIY
KacaTeJIbHON U XOPJI0¥ MpU PEIICHUH MPOCTEHIINX TEOMETPUUYECKUX 3a]1ad.

BraneTs NOHSATHEM OINHUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBA
OMHCAHHOTO YETHIPEXYTONIbHUKA MTPU PELICHUU IPOCTEUIITNX 3a1ad.

[IpumeHsATh TONy4YeHHBbIC 3HAHUS HAa TPAKTUKE — CTPOUTHh MaTEMaTUYECKHE
MOJIENIU JIJIs 33]1a4 PeabHOM KU3HU U MPOBOAUTH COOTBETCTBYIONINE BBIUUCICHUS C
NpUMEHEHUEM TOA00UsS U TPUTOHOMETPUHU (TMOJIB3YSICh, THE€ HEOOXOIUMO,
KAJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPhIX YIJIOB, HAXOAUTh C UX
MOMOILIBIO  Pa3JMYHbIE 3JIEMEHThl MPAMOYTOJIBHOIO TPEYrojibHUKA («peuieHue
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJISATOPA) IJTUHBI U
YTJIBI 7151 HETAOJIMYHBIX 3HAYEHUN.

[Tonb3oBaThcs GopMyiamMu NMPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJI1 HAXOXKIEHUS COOTHOLIEHUW MEXAYy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMHU (C ONOPOI Ha CIPaBOYHYIO UH(OPMAIIHIO).

Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS PA3TUYHBIX
AJIEMEHTOB TPEYTOJbHUKA ((PELIEHHWE TPEYTrOJbHUKOBY»), IMPUMEHATh HUX IPH
pELIEHNH NPOCTENUIINX FEOMETPUYECKHX 3a]1a4.

Bnazners noHsatusMu npeodpazoBaHusi MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX (uryp. Ilomb3oBaThcs CBOWCTBaMH MOJ00WS TMPOW3BOJIBHBIX (UTYD,
YMETh BBIYMCIATH AJUHBI M HAXOOUTh YIJIBI y MOAOOHBIX (uryp (Io aaroputrMmy
yueOHbIX aAeiicTBuii). [IpuMeHaTh cBOWCTBa MOAOOMS B MPAKTHUECKHUX 3aadyax.
YMeTh NpUBOAUTH IIPUMEPHI TOJTOOHBIX (PUTYP B OKPYKAIOILEM MHUPE.

ITonp30BaThes TeOpeMamu (IO BU3YaJbHOW ONOPE) O MPOU3BENECHUN OTPE3KOB
XOpZA, O IPOU3BEIACHUHN OTPE3KOB CEKYIIMX, O KBaAPATE KacaTeIIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh WX TEOMETPUYECKUN M (pu3nueckuit



CMBICJI, TMPHUMEHATh HUX B PELUICHUH TIEeOMETPUYECKHMX U (U3MUECKuX 3ajaad.
[TpuMeHsTH CKaNsipHOE MPOU3BEICHUE BEKTOPOB I HAXOXKJICHUS IJIUH U YTIIOB.

[Tonp30BaThCs METOIOM KOOPJMHAT HA MIIOCKOCTH, TPUMEHSTh €T0 B PEIICHUU
Tre€OMETPUUYECKUX U MPAKTUUYECKHX 3a7ad.

Bnagerp MOHATHSMH NPaBUIBHOTO MHOTOYTOJIBHHUKA, JJIUHBI OKPYXHOCTH,
JUIMHBI TyTH OKPY>KHOCTH W PaJHMaHHONW Mephl yria, YMETh BBIYHMCIATH IUIOMIAIb
Kpyra u ero dyacrteid (c omopod Ha copaBo4yHylo uH(popmanmioo). [IpumeHsTH
MOJYYCHHBIC YMEHUS B MPAKTUUECKUX 3a/[auax.

HaxonuTe ocu (WM IEHTPBI) CUMMETPHUHM (GUTYp, NPUMEHSITH ABIKECHUS
TUIOCKOCTH B MPOCTEHUIINX CITydasix.

[TpuMeHATh MOJIyYE€HHBbIE 3HAHHUSA HA NPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIENH JJI 3aJ]a4 PEeaJbHOU KU3HU U MPOBOJIUTH COOTBETCTBYIOLIUE BHIYMCICHUS C
OpPUMEHEHUEM MOA00US M TPUTOHOMETPUUYECKUX (QYHKUMHA (HOJB3YsCh, TI7I€
HEO00XO0JIUMO, KAIBKYJISITOPOM).



PABOYAS ITPOI'PAMMA YUYEBHOI'O KYPCA «<BEPOATHOCTDb U
CTATUCTHUKA» 7-9 KJNIACCBI

Henu u3yueHusi yaeOHOIro Kypca

B coBpemeHHOM LM(POBOM MHPE BEPOATHOCTh M CTATUCTUKA MPHOOPETAIOT
BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PECHHS MPAKTUUECKUX MPUTIOKEHUM, TaK U
UX poid B oOpazoBaHuU. KaxkIplii 4erloBEK MOCTOSIHHO MPUHUMAET pEIICHUS Ha
OCHOBE MMEIOIIUXCS Y HErO JaHHBIX. A JUisi 0OOCHOBAHHOTO MPUHSTHS PEIICHUS B
YCIIOBUSIX HEIOCTaTKa WK U30bITKa HH(GOPMAIIMU HEOOXOJUMO B TOM YHUCIIE XOPOIIIO
c(hOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUECKOE MBIIIIeHHE. IMEHHO mo3ToMy
OCTpO BCTaja HEOOXOAUMOCTh C(HOPMHUPOBATH y OOYYAIOIIMXCS, B TOM 4YHUCIE
obyuatomuxcsi ¢ 3I[1P, ¢yHKIIMOHANIBHYIO TPaMOTHOCTh, BKJIIOYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIISIIONIEH YMEHHWE BOCIPUHHMATh U KPUTHYECKU
aHAJIM3MPOBaTh MH(OpPMALUIO, MPEJCTABICHHYIO B Pa3IMYHBIX (popMax, MOHUMATh
BEPOSITHOCTHBIM  XapakTep MHOIMX pEaJbHBIX NPOLECCOB M  3aBUCUMOCTEM,
IPOU3BOJUTH IPOCTEMUIINE BEPOSATHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH
OpUHLKIIAMU cOOpa, aHalu3a U NMPEACTABICHUS TaHHBIX U3 Pa3IUYHbIX chep KUZHU
oO1iecTBa U rocy1apcTBa NpuoOuIaeT 00y4aromuxcsi K OOIIECTBEHHBIM UHTEPECAM.

B crpykrype mnporpammbl yuyeOHOro Kypca «BeposSTHOCTP M CTaTUCTHKa»
OCHOBHOW WIKOJbl BBIJEJIEHBI CIEAYIOLUIUME COAECPKATEIbHO-METOANYECKUE JIMHUU:
«IIpencraBieHne JaHHBIX M ONHKCATelIbHAs CTATUCTHKa»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOPUKMY; «BBeneHne B Teoputo rpados.

Copnepxxanue nuaun «lIpeacraBieHre NaHHBIX U ONUCATENbHAs CTATUCTHKA»
CIIY’KUT OCHOBOM 711 (POPMUPOBAHUS HABBIKOB PabOTHI ¢ HHPOpMAIUEH: OT YTEHUS U
MHTEpOpeTalul HHPOPMALUM, MNPEICTABICHHON B TaOiMIaX, Ha JUarpaMMax u
rpagukax 10 cOopa, MpPEACTaBICHUS M aHalM3a JAaHHBIX C MCIOJb30BaHUEM
CTaTUCTUYECKUX XapaKTepUCTUK CpPeAHUX U pacceuBaHusA. PaboTas Cc J1aHHbBIMH,
oOyuatomuecs: ¢ 3IIP yyarcst cunTeiBaTh U MHTEPIPETUPOBATH JaHHBIC, BbIIBUTaTh,
apryMEHTUPOBaTh M KPUTHUKOBAaTh MPOCTEMIINE TUIOTE3bl, Pa3MBILUIATh Haj
(akTopaMu, BBI3BIBAIOIIMMU H3MEHUYMBOCTh, M OIICHUBATh UX BIHUSHUE Ha
paccMaTpUBaEMbIE BETMYHUHBI U IPOLECCHI.

NHTYUTUBHOE NPEACTABIEHUE O CIYYalHOM W3MEHUYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEW U TEHACHLIUM CTAHOBUTCS MOTUBUPYIOILLEH OCHOBOM JUI U3YYEHHUS
TEOPUHU BEpOATHOCTEH. bosbioe 3HaueHue s ooydaromuxcs ¢ 3I1P 31ecs nMmeror
NPaKTUYECKUE 3aJlaHus, B YaCTHOCTU OMBITHI C KIIACCHYECKUMH BEPOSTHOCTHBIMU
MOJIETISIMU.

[loHsiTHE BEPOSATHOCTH BBOAUTCS KaKk Mepa MpaBIONOJ00Ms CIy4yalHOTO
coObrtust. [Ipu uzydenun kypca obydqaroruecs: ¢ 3I1P 3nakomsTcst ¢ mpoctedmmmMu
METOJAMH  BBIYMCIIEHHS BEpPOSATHOCTEM B  CIy4allHbIX OJKCIEPUMEHTaX C
PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU  HCXOJAMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M pelIaTh Oojee CIOXKHbIe 3amaud. B Kypc BXOmsT
HayaJbHbIE MPEACTABICHUS O CIy4allHbIX BEJIMYMHAX W UX  YHCIOBBIX
XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYIIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCA C



3I1P C MHOXKCCTBaAMH 141 OCHOBHBIMH orcpagusiMun Hal MHOKCCTBaMH,
pacCMaTpuBarOTCA IMPUMCPBI IIPUMCHCHHUA I PCHICHUA 3aJa4, a4 TaKiKe
HUCIIOJB30BaHUs B IPYTIHX MAaTCMATUICCKUX KypCax U y‘-Ie6HBIX npeamMeTax.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe

B 7-9 xnaccax usywaercs kypc «BeposSTHOCTh M CTaTUCTUKa», B KOTOPBIH
BXOAAT pasnaenbl: «lIpencraBieHne MaHHBIX M ONKCATEIbHAS  CTATUCTHUKAY;
«BeposaTHOCThY; «DIIeMEeHTH KOMOMHATOPUKNY; « BBenenne B Teopuio rpadoBy.

Ha u3yuenue nanHoro kypca oTBoAMT 1 y4eOHBIM yac B HEAENIO B TCUCHHUE
KaXkJ10ro roga o0y4eHus, Bcero 102 yueOHbBIX Jaca.

COLEPKAHUE YUEBHOI'O KYPCA «BEPOATHOCTDb 1 CTATUCTHUKA (ITO
I'OAAM OBYYEHUA)

7 KJIACC

[IpeacraBieHre JaHHBIX B BUAE TAOIML, JUarpaMm, rpaukoB. 3aroJHEHHE
Ta0JINII, YTEHUE U MTOCTPOCHUE JTUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Yrenue rpaukoB peanbHBIX IporeccoB. M3pneuenne nupopmManuy U3 ggarpamm u
Ta0JINIL, NCTIOB30BAHUE U UHTEPIPETALIMS JAHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeaHee apu(MeTHYecKoe, MelIuaHa, pa3Max,
HauOoJiblllee M HaUMEHbLIEE 3HA4YeHHs Habopa 4YHUCIOBBIX JaHHBIX. I[Ipumepsl
CIIy4ailHOM U3MEHYUBOCTH.

CrnydaliHBIH SKCHEpPUMEHT (OMBIT) M Ciy4daiiHoe coObiTHe. BepositTHOCTh U
yacTtoTa. Posib MaJloBEpOSATHBIX U MPAKTHUUECKU JTOCTOBEPHBIX COOBITHI B IPUPOJIE U
B oO1IecTBe. MOHETa M UrpasibHasi KOCTh B TEOPUU BEPOSITHOCTEN.

I'pad, BepmmnHa, pedbpo. CreneHs BepunHbl. Yucio pédep W cyMmapHas
creneHb BepunH. IIpencraBnenue o cBszHocTH Tpada. Llenu w uumkiel. Ilytu B
rpadax. O6xon rpada (dinepos myTh). [Ipencrasienne 06 opueHTHpOBaHHOM Tpade.
Pemenue 3anay ¢ momolisio rpados.

8 KJIACC

IIpencraBiieHre TaHABIX B BUJIC TAOIHUI, THarpaMM, IPauKOB.

MHOXECTBO, AJIEMEHT MHOXECTBa, MOJAMHOXKeCTBO. Omepanuu  Haj
MHOKECTBaMHU: 00BEIMHEHHUE, MepeceucHue, qonoHeHne. CBOMCTBa onepaluid Ha
MHO>KECTBAMH: MEPEMECTUTENBHOE, codeTaTeabHoE, pacnpeaenTenbHoe,
BKJtoueHus. Mcrmonb3oBaHue rpaduUueckoro MPEACTAaBICHUS MHOXKECTB IS
ONMCAHUS PEATBHBIX MPOLIECCOB U SIBJICHUM, ITPU PELLICHUU 3a/a4.

N3mepenue paccenBaHusl AaHHBIX. Jlucnepcus W CTaHAAPTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMma pacceuBaHusl.

DneMeHTapHble  COOBITUSI  CiyyaiiHOoro ombiTa. CiydaiiHble  COOBITHSL.
BepositHocTH cOOBITHI. OMBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSMHU.



Crnyyaitnblii BbIOOp. CBsI3b MEKIY MAJIOBEPOSATHBIMU U IPAKTUUECKU TOCTOBEPHBIMU
COOBITHUSAMH B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBONCTBA NEPEBBEB: €AMHCTBEHHOCTh IIYTH, CYIIECTBOBAHUE BHCSIYEH
BEpPILUHBI, CBA3b MEXKIY YMCIOM BEpIIMH U uuciaoM pedep. [IpaBuino yMHOXKEHUS.
Pemenue 3anau ¢ nomouisto rpados.

[IpotuBononoxusie coObiTusi. Jluarpamma Oiinepa. OObeauHEeHUE U
nepeceueHne  coObiTuil.  HecoBmecTtHoie  coObitus.  Dopmyrna  CloXKeHHS
BEpOATHOCTEW. YClIOBHas BeposTHOCTh. [IpaBuio ymHoxeHus. HesaBucumsie
coowiTusa. [lpencraBneHue skcnepuMeHTa B BHJE JepeBa. PemieHue 3amad Ha
HaXOXKJIEHUE BEPOATHOCTEH C TIOMOLIBIO [JEpeBa CIIy4allHOTO 3KCIIEPUMEHTA,
auarpamm Dunepa.

9 KJIACC

[IpencraBiieHre JaHHBIX B BUJE TaOIUI, [UarpaMm, TpaukoB, HHTEPIpETALIUS
NaHHBIX. YUTeHWe Hu TOoCTpoeHHe Tabiull, JauarpamMm, rpaduKoB IO peaJbHBIM
JAHHBIM.

ITepecranoBku u ¢akropuan. CoyeTtaHuss U 4uciao codyeTaHu. TpeyrosibHUK
[Tackains. Pemienne 3aiad ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTb. Ciy4ailHbld BBIOOp TOUKM M3 (UTYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPY>KHOCTH.

UcnbiTanune. Ycnex u Heyaada. Cepus ucnbITaHUi A0 niepBoro ycnexa. Cepust
ucneiTannii bepaysm. BeposTHOCTH cOOBITHIA B cepyu UCTIBITaHU bepHyin.

CiyvaiiHass BEIWYMHA M PACHpElENICHUE BEPOSITHOCTEW. MaremaTnueckoe
oXujgaHne W gaucrepcus.  llpumepbl  MaTEMAaTMYECKOro  OXKHUIAHUS — Kak
TEOPETUYECKOTO CPEAHEr0 3HAYEHUs BEJIWYMHBL. MaTeMaTHdecKoe OXUIAHUE U
JIUCTIEPCUS CIIyYaWHOW BEJIMYHUHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum.

[Tonsatue o 3akoHe OoNbIIMX umcen. M3MepeHue BEpOATHOCTEH C ITOMOIIBIO
gacToT. Posih 1 3HaUeHME 3aKOHA OOJBIITNX YUCEN B MPUPOJIC U OOIIECTBE.

[JIAHUPYEMBIE TIPEJIMETHBIE PE3YJIbTATbI OCBOEHUSI PABOUYEI
[TIPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (II0 TOJAM
OBYUEHIS)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHHS Kypca «BepoATHOCTh U CTaTUCTHKA» B 7—
9 Kknaccax XxapakTepHU3yIOTCS CIEAYIOIUMUA YMEHUSMH.

7 KIIACC

Yurate wuHpOpMaNMIO, MPEACTAaBICHHYI0O B TaOJHMIaX, Ha JaMarpaMmax;
NpeICTaBIsATh JaHHble B BUAEC TaONWI, CTPOUTH JUarpammbl (CTOJIOMKOBBIE
(cTosnOuaThie) U KPYroBbI€) MO MAacCMBaM 3HAYEHUN (C UCIOJIb30BAHUEM 3PUTEIHLHOMN
HaTJIITHOCTH W/WIK BepOaIbHOM OMOPHI).

OnuceiBaTh M WHTEPOPETHPOBATH  pEaJbHbIE  YHUCJIOBBIE  JIAHHBIE,



IpECTaBICHHbIE B TA0JINLIAX, HA AMArpaMMax, rpaduxax.
OpueHTHUpOBaTbCA B IMOHATUSAX M ONEPUPOBaTh MMM Ha 0a30BOM YpPOBHE:
cpeaHee apudMeTHIecKoe, MeinaHa, HauboJIblee 1 HauMEeHbIlIee 3HaUeHHsI, pa3Max.
NmeTre mnpencraBileHHE O CIyd4alHOM W3MEHYMBOCTM Ha IpUMeEpax IeH,
(u3nYeCKuX BEJIWYUH, AHTPOIIOMETPUYECKUX JIAHHBIX; HMMETh IPEJICTaBICHHUE O
CTaTUCTUYECKON YCTOMYMBOCTH.

8 KJIACC

W3Bnekatb u mpeoOpa3oBbIBaTh HHPOPMAIMIO, MPEJICTABICHHYIO B BHUJC
TabauL, Auarpamm, rpaukoB; NMPEACTaBIATh JaHHbIE B BUJEC TaONUL, JUarpamm,
rpaduxoB.

OmnuceIBaTh NOCIIE COBMECTHOTO aHAJIN3a JAHHBIE C IOMOLIBIO CTATUCTUYECKUX
nokazaTesel: CpelHHMX 3HAYeHMH M Mep paccenBaHus (pa3Max, IUCHEpcUs U
CTaH/IapTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThl YMCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUI, B TOM YHUCIIE 110
pe3yibTataM U3MEpeHUd U HaOMIOAEHUM (C  HCMOJb30BAaHUEM 3pPUTEIBLHOU
HaIJISITHOCTU W/WKM BEpOaJIbHOM OMOpBHI).

Haxonuthe BEpOATHOCTH CIy4ailHBIX COOBITUH B OIBITaX, 3Has BEPOATHOCTH
AJIEMEHTApHbIX COOBITHMI, B TOM 4YHCJIE B ONbITaX C PABHOBO3MO>XHBIMU
AJIEMEHTApPHBIMU COOBITUSMH (C HCIOJIb30BAHUEM 3pUTENBHON HArMSAHOCTH W/WIN
BepOaIbHOM OMOPHI).

HNmets mnpencraBieHue O TrpadUUEcKuX MOJIENAX: JEpeBO CIIy4ailHOro
AKCIIEPUMEHTA, AUarpaMMbl DIJIEpa, YUCIIOBAs PSMAas.

OmneprpoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXECTBO, IOJMHOKECTBO;
BBITOJIHATH ONEpaly HaJl MHOKECTBAMU: 00bEIMHEHUE, IEpEeceUeHUe, JOIOIHEHNUE;
HNEPEeUYUCIIATh  DJIEMEHThl MHOXXECTB; IPHUMEHSTb CBOMCTBA MHOXECTB (C
MCIIOJIb30BAaHUEM BU3YaJIbHOM OMOPBI).

Nwmetrh mpencraBieHue o rpa@uueckoM MpPe/ICTaBIEHUE MHOXECTB M CBA3EH
MEXy HUMH JIJI1 ONTMCAHUS MPOIIECCOB U SIBJIEHUM, B TOM YHUCJIE MPU PEIICHUH 3a]a4
U3 IpYruX y4eOHbIX MPEIMETOB U KYpCOB.

9 KJIACC

W3Bnekath u ipeoOpazoBbIBaTh HHGOPMAITUIO, IPEACTABICHHYIO B Pa3INYHBIX
UCTOYHUKAX B BUJAC TaONHII, AUarpamm, rpauKoB; MPEICTaBISITh JaHHBIC B BUJC
Ta0JINIL, TUarpaMm, rpapuKoB.

Pemarp mpocreiiime 3agaud OpraHU30BAHHBIM IMEpEOOPOM BapHAHTOB, a
TaKXKe C UCIIOJIb30BaHHEM KOMOMHATOPHBIX MPABUII U METOJIOB.

HNmets mpencraBieHue o0 OMHMCATENbHBIX XapaKTEPUCTHKAaX Ui MacCHUBOB
YHCIIOBBIX JAHHBIX, B TOM YHCJIE CPEITHUE 3HAUYCHHS U MEPBl PaCCEUBaHUSL.

HaxonuTe 4acTOThl 3HAYEHUH M YaCTOTHI COOBITHSI, B TOM YHCJIE IMOJIB3YSChH
pe3yJbTaTaMy NMPOBEAEHHBIX U3MEPEHUI 1 HAOMI0NeHUH (C OMOPOil Ha CIPaBOYHYIO
uHdOopMaIuIo).



HaxoauTs BEpOATHOCTH CIydyalHBIX COOBITHII B M3Y4YEHHBIX OMNbITaX, B TOM
YlCliE€ B OMNbBITAX C PaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
WCTIBITAHUM JI0 TIEPBOIO YCIIEXA, B CEPUAX UCTBITAHUN bepHyuIn.

NmMers mnpencraBieHue O CIy4YalHOM BEJIMYMHE W O PAaCHpeAcIICHUH
BEPOSITHOCTEM.

HmeTe mnpencTaBiIeHHE O 3aKOHE OOJBIIMX YHCEN KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4allHON HM3MEHUMBOCTH M O POJIM 3aKOHA OOJIBIIMX 4YHCEN B
pUpOJIE U 0OILECTBE.



TEMATHUYECKOE INTAHUPOBAHUNE

5 KIIACC
KoanuecTBo 4yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB u TeM ugposbie
Ne i/ pasi Kontpoabnbie | IIpakTHuyeckue (mucpp )
NMPOrpaMmMbl Bcero o0pa3oBaTe/bHbIEC
padoTsbI padoTsbI
pecypchbl
1 Harnsannas reomerpus. JInnuu Ha 12 bubnunoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f4131ce
9 Harypanbnble uucna. JleiictBus ¢ 43 5 bu6mmoteka [IOK
HaTypaJbHBIMU YU CIIAMH https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
3 Harnsanas reomerpusi. MHOrOyroJibHUKU 10 1 1 https:/m.edsoo.ru/7f4131ce
4 Harnsianas reometpust. Tena u gurypsi B 9 1 bubnmnoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
> OOPIKHOBEHHEIE IPOOH 48 . . https://m.edsoo.ru/7f4131ce
bu6mmorexa [IOK
6 Jlecsmuarpie ipodu 38 . https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
! Tosroperue u 0doOmene 10 . https://m.edsoo.ru/7f4131ce
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 6 3



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

6 KJIACC

Kosmn4yecTBo 9acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB 1 TeM ugposbie
Ne n/n pasi Konrpoabusie | IIpakruyeckue (utcpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! HarypaibHie tncia 30 2 https://m.edsoo.ru/7f414736
bubmuorexa [JOK
2 Jpoou 49 ! https://m.edsoo.ru/7f414736
bu6mmorteka [IOK
3 Harnsanas reomerpus. Cummerpus 6 1 2 https://m.edsoo.ru/7f414736
bu6mmoteka [IOK
4 [TonoxxuTeapHbIC U OTPULIATEIBHBIC YUCIIA 38 2 https://m.eds0o.ru/7f414736
bu6mmoreka [IOK
> Bripaxcerma ¢ Oyisam 13 . https://m.edsoo.ru/7f414736
5 Harnsgnas reomerpust. [Ipsvble Ha 5 bubnuoreka LIOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
! TlpencTasierHe NaHHEIX 2 https://m.edsoo.ru/7f414736
3 Harmsannas reomerpus. @urypsl Ha 5 bubnnorexa [HOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
9 Harnsannas reomerpus. @urypel B 5 1 bu6mmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpenue, o0006IICHNHE, 17 1 Bbu6nmmoreka [IOK
CHCTEMAaTH3aIs https://m.edso00.ru/7f414736
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 8 3



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

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA» (10 'OJAAM OBYYEHMUS)

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM u¢posBbie
Ne i/ pasi KonrTpoabusie | IIpakTuueckue (uitcpp )
NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 UYucna u Beruncnenus. Panyonansaeie 18 1 bubmuorexa [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 YPaBHCHH H HCPABCHCTBA 25 . https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 Koopunaret i rpaduxu. Oymxim 18 . https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
4 AnreGpanyecKue BhIpaKEHUS 70 3 https://m.eds00.ru/7f415690
bu6mmorexa [IOK
> Hosropenne i 0600mene > 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0



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

Kosmn4yecTBo 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ugposbie
Ne n/n pasi Konrpoanusie | Ilpakruyeckue (ucpp )
NMPOrpamMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
1 AnreGpanyecKue BhIPaKEeHUS. 26 9 bubmmoreka [IOK
AnrebGpanueckas ApoOb https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
2 Uucna u Beruncienus. KBagpatHsie KopHU 21 1 https://m.edsoo.ru/7f417af8
3 YpaBHeHus u HepaBeHcTBa. KBapaTHbie 29 5 bubnnoreka [IOK
YPaBHEHHUS https://m.edsoo.ru/7f417af8
4 AnreGpanyecKue BhIPaKEHUS. 4 bubmmoreka [JOK
KBagpatHblii TpEXuieH https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 14 bubnnoreka [IOK
YPaBHEHH https://m.edsoo.ru/7f417af8
bu6nmotexa [IOK
6 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 15 1 https://m.edsoo.ru/7f417af8
bu6mmotexa I1IOK
! PyHKIHH. OCHOBHBIC OHATHA 6 https://m.edsoo.ru/7f417af8
bu6mmotexa I1IOK
8 Dymxuun. Hucnosbie pyniimm ! https://m.edsoo.ru/7f417af8
9 UYucna u BeruucieHusi. CTeneHp ¢ HeabiM 3 bubnuoteka [IOK
[IOKa3areseM https://m.edsoo.ru/7f417af8
bu6nmnorexka [IOK
10 TosToperme u 0do0OmenHe 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 136 7 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
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9 KJIACC

Kosmn4yecTBo 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM ugposbie
Ne n/n pasi Konrpoabueie | Ilpakruyeckue (uitcpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Uucna u Beruucienus. JleicTBUTEIbHBIE 20 5 bubmuorexa [JOK
yucia https://m.edso0.ru/7f419d08
bubmuorexa [JOK
2 DyniuH 16 . https://m.edsoo.ru/7f419d08
3 YpaBHEHUS 1 HEPABEHCTBA. Y PABHEHHS C 19 2 bubnunoreka [IOK
OJIHOM MEepPEMEHHOM https://m.edso0.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 17 1 https://m.eds0o.ru/7f419d08
5 VYpaBueHus u HepaBeHCTBA. CHCTEMBI 20 1 bubnunoreka [IOK
YpaBHEHUI https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 Uucnoble NOCIE10BAaTENIbHOCTH 20 2 https://m.edso0.ru/7f419d08
7 IToBTOpenue, 060061IeHNE, CUCTEMATH3AIHS 24 1 bubnnorexa [HOK
3HaHUH https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «'EOMETPUS» (110 'OJAM OBYUYEHUA)

7 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ugposbie
Ne i/ pasi KonrTpoabusie | IIpakTuueckue (uitcpp )
NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
H -
1 i eoticrs Howepenme reowerpseonnx | 14 1 BuSamorera LIOK
) P P https://m.edsoo.ru/7f415e2e
BEJIMYHH
bubmuorexa [JOK
2 Tpeyrobri 22 1 https://m.edsoo.ru/7f415e2e
3 [TapajurenpHbIe IPSIMBIE, CYMMa yIJI0B 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpykHOCTb U KpyT. [ 'eomeTpuyeckue 14 1 bubnuoreka LIOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6nmmoreka [IOK
> Tosroperne, obobmenne suarni 4 https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

Kosmn4yecTBo 9acoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB 1 TeM ugposbie
Ne n/n pasi Konrpoannbie | IlpakTuyeckue (urpp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
n bu6mmoreka [IOK
! HerbipSxyrobHHKH 12 ! https://m.edsoo.ru/7f417e18
Teopema @aneca u reopema o
2 HpOEOpHI/IOHaHBHHX OTI;C?»KEIX Mo100HbIE 15 1 bubmmorexa [IOK
’ https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKH
[Inomans. Haxoxaenue miomanein
3 TpeyIII“IOJfI)HI/IKOB u ff[HoroyronIII,IHIix ¢buryp. 14 1 bubmorexa HOK
https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
Teopema I[Tudaropa un Hauana bubnnorexa [IOK
4 10 1
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
VYT1u1bl B OKpY)KHOCTH. Brimcanuele u
5 ONMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnnorexa [IOK
Kacarenbnbie k okpykHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
. bubnuorexa [JOK
6 Tosropenne, 0dodmenne snanmii 4 ! https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KJIACC

Kosmn4yecTBo 9acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB 1 TeM ugposbie
Ne n/n pasi Konrpoabusie | IIpakruyeckue (utcpp )
NPOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomertpus. TeopeMbl KOCUHYCOB U 16 1 bubnmoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6pa3zoBanue nogodus. Merpuueckue bubnuorexa [JOK
2 10 1 _
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoteka [IOK
3 Beicropet 12 . https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 bubmorexa LOK
P P https://m.edsoo.ru/7f41al2c
IIpa € MHOT'OyTO . a
;| oo |
Pyx m le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [IOK
6 JIBHOKCHHS ILIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 06001IeHNE, CUCTEMATH3AIHS 7 2 bubnnorexa [HOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»

(IO TOAAM OBYYEHMUA)
7 KIIACC
Koau4vecTBo yacoB DJIEKTPOHHbIE
HanmMeHoBaHMe pa3ae/ioB U TeM ugpoBbIie
Ne ni/mm pasi Konrtpoasubie | Ilpakrnuyeckue (cpp )
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoTsI
pecypchbl
bubnnorexa [JOK
1 [pezicTaBierHe TaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bubmuoreka [JOK
2 Onucatenbras CraTueTHKa 8 1 https://m.edsoo.ru/7f415fdc
. but6mmoreka [JOK
3 (CtyuaiiHas H3MEHIMBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6nmoteka [IOK
4 Brenenue B reopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposaTHOCTB 1 4acToTa CIIy4aliHOTO 4 1 bubmuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuoreka [IOK
6 O0001Ienne, cucTeMaTH3aIis 3HAHUI 5 2 https://m.edsoo.ru/7fA15fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
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8 KJIACC

Kosmn4yecTBo 9acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM ugposbie
Ne n/n pasi Kontpoasnbsie | IlpakTuyeckue (wrpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bu6mmoteka [IOK
! Tosropere kypea 7 kiacca 4 https://m.edsoo.ru/7f417fb2
9 OnucarenpHas craTucThKa. PaccenBanue 4 bubmmoreka [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubnnorexa [JOK
3 Mnoxectsa 4 https://m.edsoo.ru/7f417fb2
. bubnuoreka [JOK
4 BepositTHOCTB cityyaiiHOro cOOBITUS 6 1 https://m.edsoo.ru/7f417fb2
bu6nmmorexka [IOK
> Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuoreka [JOK
6 Crryaiiusie cobprmis 8 https://m.edsoo.ru/7f417fb2
. bu6nmotexa [IOK
7 O06006111EH1E, CUCTEMATH3AlIHS 3HAHUH 4 2 httos://m.edsoo.ru/7f417fb2
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KJIACC

Kosmn4yecTBo 9acoB JIeKTPOHHbIE
HaumMmeHoBaHue pa3aejioB M TEM udposBnie
Ne n/n pasi Kontpoasnbsie | IlpakTuyeckue (wrpp )
NMporpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bu6mmoteka [IOK
1 Hosropenne kypea 8 iacca 4 https://m.edsoo.ru/7f41a302
bubnuoreka [JOK
2 DJIeMeHTEI KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMmeTpryeckas BEpOSITHOCTH 4 Bubmmorexa LJOK
p p https://m.edsoo.ru/7f41a302
bubnnorexa [JOK
4 Hcnerrauns bepuyu 6 1 https://m.edsoo.ru/7f41a302
. bubnuoreka [IOK
S CrrysaiiHas BemrauHa 6 https://m.edsoo.ru/7f41a302
bu6mmotexa [IOK
6 Obobmenue, KoHTpOIE 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPHUAJIBI J1JI151 YYEHUKA

* Marematuka (B 2 yactsix), 5 knacc/ Bunenkun H. 4., XKoxos B.U., YecHokOB
A.C., Anexcannpona JL.A., HIBapudypa C.U., AkiimonepHoe o01ecTBo
«M3marenscTBO «IIpocBenienney

* Marematuka (B 2 yactsx), 6 kimacc/ Bunmenkun H. 4., Koxos B.U., YecHokoB
A.C., Anexcanmpona JI.A., llIBapuioypn C.1., AkuronepHoe 0011IecTBO
«M3marenscTBO «IIpocBemienuey

» Anrebpa, 7 knacc/ Makaperues FO.H., Muniok H.I'., Hemmkos K.W. u apyrue,

AKIIMOHEpHOE 001IECTBO «3paTensCcTBO «IIpocsemenne»
» Aure6Opa, 8 xinacc/ Maxkaperue 10.H., Munatok H.I'., Hemkos K.1. u apyrue,
AxunoHepHoe 00111eCTBO «M31arensCcTBO «IIpocsemenne»

» Anre6pa, 9 xiacc/ MaxkapsrueB F0.H., Munatok H.I'., Hemmko K.W. u apyrue,
AknronepHoe obmectBo «M3aaTenscTBo «IIpocBemnienue»

Marematuka. 'eomerpus: 7-9-¢ kiacchl: 6a30BbIN YPOBEHB: YUCOHUK, 7-9 Kacchl/
Aranacsu JI.C., byry3oB B.®., Kagomies C.b. u apyrue, AkiimonepHoe 00IIIECTBO
«3narensctBO «IIpocBemienne

* Maremaruka. BepostHOCT, U cratucTtuka: 7-9-e¢ kiacchl: 06a30BBIH ypPOBEHB:
yaeOHUK: B 2 dvacTsax, 7-9 kmaccel/ Beicoukuit WU.P., SAmenko W.B.; mox pen.
Amenko U.B., Aknnoneproe o61ectBo «M3narensctBo «IIpocBemnienne»

METOAUYECKHUE MATEPUAJIBI IJIS1 YYUTEJA

1. Marematuka. Paboune nporpammsl. [Ipenmernas munusa yueOuukon H. 5.
Bunenkuna u ap., 5-6 kiacc.- AkuponepHoe o0iiectBo «M3aaTeancTBo
«IIpocsemenne»,2023.

2. Martemaruka. 5 kiacc. Pabouas terpaap k yueOnuky H. Bunenkuna u np. B 2-x
gactax. Yacte 1. ®I'OC.-U3narenscTBo "Muemo3nna'",2023.

3. Maremaruka. 6 knacc. PaGouas terpaas k yueOnuky H. Bunenkuna u np. B 2-x
gactax. Yacte 1. ®I'OC.-U3narenscTBo "Muemos3una'",2023

4. Maremaruka. Anrebpa : 7—9-e kiaccel : 0a30BbI YPOBEHb : METOAMYECKOE
nmocodue K mpeaMeTHO TuHun yueoHnkoB no anreope FO. H. Makaperuesa, H. T
Munnrok, K. M. HemkoBa u np./ —2-¢ m3x., crep. — Mocksa : IIpoceemnienue,
2023. — 54 c.

5.3uB b. I'. 'eomerpust. JIumaktudeckue marepuainl. 7 kiacc / b. I'. 3us, B. M.
Meiinep. — 16-e uzn. — M. : IIpocsermienne, 2022. — 128/

6. 3uB b. I'. 'eomeTpus. JIunakrnueckue marepuainsl. 8 kinace / b. I'. 3us, B. M.
Meiinep.— 16-e uzn. — M. : [Ipocsemenne, 2015.

7. 3ydenue reomeTpuu B 7-9 Kjlaccax: METOJI. PEKOMCHIAIIMMU: KH. JIUIS yauTess /
JI.C. AtanacsH, B.®. byry3os, I0.A. I'na3zkos u 1p. - M.: IIpoceewenue, 2011.




8. MaTtematuka. BepoaTHOCTb U cTaTUCTUKA : 7—9-€ KJ1acchl : 6a30BbIN YPOBEHD :
METOJIMYECKOE TOCcOoOHe K MPEAMETHON JMHMM YYEOHHKOB IO BEPOSITHOCTU U
cratuctuke WM. P. Beiconikoro, 1. B. Slmenko mox pen. W. B. Smenko. — 2-¢ u3.,
crep. — Mocksa : [Ipocsemenue, 2023. — 38 c.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

https://myschool.edu.ru

https://oblakoz.ru

https://resh.edu.ru

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

bubmuorexka I{OK https://m.edsoo.ru/7f415fdc

bubmuoteka 1IOK https://m.edsoo.ru/7f417th2

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