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I[TOACHUTEJIBHAS 3AIINCKA

AnantupoBaHHas pabodas mporpaMma Mo MaTeMaThke s OOy4arolluxcsl ¢
3aiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHMs TIOATOTOBIEHa Ha oOcHOBe DenepasbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOro obmiero oOpazoBanus  (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O),
denepalbHON aganTUPOBAHHON 00pa30BaTENbHON MPOTrPaMMbI OCHOBHOTO OOILEro
oOpa3oBaHus g OOYyYalOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 Hosiopsa 2022 . Ne 1025), denepanbHoi
paboyeil mporpaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUs MO Y4YEOHOMY NIpeIMETy
«Maremaruka», dOenepanbHON TpOorpaMMbl BOCTIMTAHMS, C YUETOM paCIpenesIeHHbIX
Mo KjaccaM TNpoBepsieMbIX TpeOoBaHUM K pesyiabraram ocBoeHust DenepanbHon
aJanTUPOBAHHON 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO OOpa30BaHMS
JUtsi 00y4aroImuxcsi ¢ 3aJeP>KKOM MCUXUYEeCKoro pas3BuTusi. B paboueil mporpamme
YUTEHBI HJIeu U TosiokeHus KoHnenuu pa3BuTrs MaTeMaTH4YeCKOro oOpa3oBaHus B
Poccuiickoit ®enepanuu.

OO0mas xapakTepucTuKa y4e0HOro npeamera «MareMaTuka

VY4eOnbiii mnpenmer «MaTemaTHKa» BXOJUT B MPEAMETHYIO 001acThb
«Marematuka u uH(popmaTuka». OH CHOCOOCTBYET PA3BUTHUIO BBIYUCIUTEIBHOU
KyJABTYpbl M JIOTUYECKOTO MBINUICHHUS, (OPMUPOBAHUIO YMEHHUS TIOJIH30BATHCSA
ANTOPUTMAMH, a TaKKe MPHOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX B
MOBCEIHEBHON ku3HU oOyuaronmuxcss ¢ 3I[IP. VYueOHbIli mnpeamer pa3BUBaeT
MBIIIJICHHE, TPOCTPAHCTBEHHOE BOOOpakeHWe, (QYHKIMOHAIBHYIO TPaMOTHOCTD,
YMEHHsI ~ BOCHPHHHMATh W  KPUTUYECKH  AQHAIM3UPOBATh  HHQPOPMAIHIO,
MPEICTABICHHYIO B Pa3JIMYHBIX (hOpMax.

OOyueHue mareMaTHke 1aéT BO3MOXKHOCTb pa3BUBaTh y oOydarommuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIILHYI0O U HUHQOPMATHBHYIO pedYb, YMEHHE OTOMparh Haunbosee
MNOJIXOJSIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipaduueckue CpeAcTBa AJisi BbIpaXKEHUs
CYXJIEHUH U HAIHOTO UX MPEICTaBICHHUS.

HeoO0XxoqumbIM KOMIIOHEHTOM OOILEH KYJIbTYphl B COBPEMEHHOM TOJKOBAaHUU
ABNsieTCS  oOIlee 3HAKOMCTBO C METOJaMU IO3HaHMsSI  JIEHCTBUTENIBHOCTH,
MpECTaBICHNUE O TIPEAMETE U METOJIaX MAaTEMATUKH, UX OTJIMYUN OT METOJOB IPYTHX
€CTECTBEHHBIX W TYMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSAX MPUMEHEHHUS MaTeMaTHKU
JUIA pEIIeHWs] HAyYHBIX W TPHUKIAIHBIX 3a7ad. Takum o0pa3oM, mMaTeMaTHuecKoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KYJIbTYpbl YEJIOBEKA.

N3ydyeHnne MareMaTHUKUA TakXKe CIOCOOCTBYET 3CTETHUYECKOMY BOCIHUTAHHIO
YellOBeKa, TMOHMMAHUIO KpacoThl M M3SIIECTBA MAaTEMAaTHUYECKHUX PACCYKICHHM,
BOCIIPHUATHIO TECOMETPHUECKHUX (OPM, YCBOCHUIO UICH CHMMETPHH.

[TporpamMma oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» ¢
Y4E€TOM 0COOBIX 00pa3oBaTeIbHBIX MOTpeOHOCTEN oOydaromuxcs ¢ 3[1P. OBnanenue
y4eOHBIM MpenMeToM «MatemaTukay NpeCTaBiIsieT ONPEAeIEHHYIO CI0KHOCTD IS
yuamuxcs ¢ 3[IP. ¥V oOyuarommxcs ¢ 3[IP mambomnee BbIpakeHBI OTCTaBaHUS B



pPa3BUTHUH CJIOBECHO-JIOTMYECKHX (OPM MBIIUICHUS, MO3TOMY aOCTpakTHbBIE U
OTBJICUEHHBIE KATETOPUH UM TPYIHOAOCTYNHBI. B TOXE Bpems NpU CIELUAIBHOM
oOyueHuu oOydaromuecss MOTYT BBINOJHATH 3aJaHust 1o anroputMmy. OHu
BOCIIPUMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOT0 crocoba pemieHus. CHUKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJICHHOE CTaHOBJICHHE JIOTUYECKUX JCHCTBUM IPUBOMAT K HEJOCTATOYHOU
OCMBICJIECHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBUNA. Y 00yYaromMXcsl 3aTpyIHEHBI
CUETHBIC BBIUMCIEHUS, MPOU3BOJMMBIE B yME€. B NHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT TPOITyCKaTh OAMH U3 MPOMEXKYTOUHBIX maro. llpum pabore ¢ YHCIOBBIMU
BBIPDO)KCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPaBUJIbHBIN
nopsnok naevictBuid. Ilpu ympomienuu, npeoOpa3oBaHUU BBIPAKCHHUN ydalluecs C
3[IP He MOryT CaMOCTOSTEIIbHO NPHUHATh PEIIEHHE O MOCIEeI0BaTENbHOCTU
BBINIOJIHEHUS J1ecTBHI. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSAET YCBOCHHUS HaBbIKa
pEelIeHUs] YpaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMH. VM MamomocTymHO
COBEpLICHHE 00PATUMBIX ONEPALIUM.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKUMX  OINEpaluid, HEAOCTATOYHAs
O00OOLIEHHOCTh MBILUICHUST 3aTPYAHSIIOT u3yueHue Tembl «DyHKkuum»: npu
onpeaeneHuy  (YHKIUOHAJIBHOW 3aBUCUMOCTH, NPU ONHCAHUM TrpapuuecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpandeckuil, PyHKIIMOHAIBHBIN SI3bIKH.
Hepenko yuamiuecst He BUIAT pasHUILBI MEXAY 00NAacCThIO ONpeneiaeHus] PYHKIUU U
00J1aCThIO 3HAYECHHI.

Pemenue 3amady conmpspkeHO € TPYAHOCTAMH O(DOpPMIIEHHS] KPaTKOM 3amucw,
MIPOBE/ICHMSI aHAIM3a YCJIOBUA 3aJja4M, BBIJIEJIECHUS CcyllecTBeHHOro. Odyyatommuecs ¢
3IIP 3aTpyaHAIOTCS clenaTh YMO3AKIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpALUMOHAIbHBIE CHOCOOBI PEIICHMS, WHOIAa OrPaHUYMBAIOTCA
MaHUIYJISIIUSMU C YUCIIAMH.

[Ipy wu3ydeHum reoMeTpuUUYeCKOro marepuana oOydvatonmuecs ¢ 3IIP
CTIKUBAKOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTUYECKUE  BBIBOABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE pacCyk1eHNs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OIIMOKAaM B pPELIEHUM IeoMeTpuueckux 3anad. OOydarommecs MOTyT
MOJIMEHUTH (POPMYJTYy, HETIPABUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelIeHUMM  3aJad  [PUBOJAT  HENOCTATOYHO  Pa3BUThIE  IPOCTPAHCTBEHHBIE
npeacTraBieHus. VM CIIO)KHO BBINOJIHUTH YEPTEXK K YCIOBHIO, B IMCBMEHHBIX
paboTax OHU HE MOTYT IPUBECTU OOBICHEHUE K YEPTEXKY.

TO4YHOCTH 3aIOMUHAHUSL U BOCIIPOMU3BEIEHUSI YUYEOHOr0 Marepuaia CHUKEHBI
MO0 TNPUYMHE CJIa0OCTH MHECTHMUYECKOW IEesTENbHOCTH, CYKEHHs O0beMa MNaMsTH.
Oo6yuaronmumest ¢ 3IIP TpeOyercs OoJibllie BpeMEHH Ha 3aKperieHue maTepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPU BOCIPOU3BEICHHH.

Jns  mpeojloieHMs]  TPYAHOCTEM B M3y4EHMM  y4yeOHOTO  IpeaMmera
«Marematuka» HeoOXoIUMa ajanTanus o0beMa U XapakTepa yueOHOro Marepuaia K
MO3HABaTENbHBIM BO3MOXKHOCTAM ywamuxcsi ¢ 3[IP. Cnenyer yueOHbINF Marepuai
MPENOAHOCUTh HEOOJNBUIUMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBATH
CHOCOOBI  aJanTaluMy TPYAHBIX 33JaHUN, HEKOTOpble TEMbl J1aBaTh  Kak
03HAaKOMHUTEJIBHBIE; UCKJIIOYaTh OTJEIbHbIC TPYZHBIE J0Ka3aTeJIbCTBA;
TEOPETHUYECKUII MaTepuanl pPEKOMEHAYETCS u3ydaTb B IIPOLECCE MPAKTUYECKOM



NEATEeIbHOCTH MO pelleHnio 3aaad. OpraHuyeckoe €JAMHCTBO MPAKTUYECKOU H
YMCTBEHHON JIEATEIbHOCTH Y4YallluXCd Ha YpOKax MaTeMaTHUKH CIOCOOCTBYIOT
NPOYHOMY M CO3HATEIIbHOMY YCBOEHHIO Oa3HCHBIX MaTeMaTHYEeCKUX 3HaHUN Hu
YMEHUM.

IIeJII/I u 3a/1a91 U3yYCHUA y‘l€6HOI‘O nmpeamerTra «MaTemMaTHKa»

[TpuopuTeTHBIMU 1EISIMU OOyUYEeHUsI MaTeMaTHKe B 5—9 Kilaccax sBISIOTCS:

" (opMUpOBaHUE LEHTPAJIHHBIX MATeMAaTUYECKUX MOHATHM (YMCIIO, BETUYMHA,
reomMeTpuueckas  ¢urypa,  mepeMeHHas,  BEPOSTHOCTb, byHKIUA),
00ecCIreynBaloIuX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4YeCKOTO
oOpazoBanus odydaromuxcs ¢ 311P;

* poaseAeHue oOydaronuxcs ¢ 3[IP Ha pgocTymHOM 11 HHX YpOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMaTHKW M OKPYXAIOLIEro MHUpa, MOHMMAHHE
MaTeMaTHKHU KaK 4acTu OOIIEeH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTUE WHTEIJUIEKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEW OOydaromuxcs C
311P, mo3HaBarebHONW AKTUBHOCTH, UCCIIEN0BATEIbCKUX YMEHUM, KDUTHYHOCTH
MBIILIEHUS, UHTEPECA K U3YUEHUIO MaTEMATHKU;

" (opmupoBaHue (YHKIMOHAIBHOW MATEMAaTUYECKOM TIPaMOTHOCTH: YMEHHUS
pacmo3HaBaTh  IMPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CHUTyalUsX M IPU H3yYCHHH
JIPYTUX y4E€OHBIX IPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dopMynupoBaTh MX Ha S3bIKE MAaT€MaTHUKd W CO3/[aBaTh MaTeMaTUYECKUE
MOJIENIM, INPUMEHATH OCBOCHHBIM MaTeMAaTHYECKUI ammapar il PEIICHHs
IIPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, WHTEPOPETHPOBaTb U  OLEHUBATh
MOJIyYE€HHbIE PE3YIbTATHI.

JlocTrkeHne 3TUX 1eliel 00ecrneurnBaeTCsl pelieHUEM CIIeAYIOIINX 3a/1ay:

» ¢opmupoBarh y oOyudatomuxcs ¢ 3[IP HaBbikM yueOHO-IO3HABATEILHOMN
NEeATEIbHOCTH: TUIAaHUPOBAaHUE palOThl, IMOUCK pAUOHAIBHBIX IyTEH ee
BBITNIOJIHEHHU S, OCYILECTBICHUS CAMOKOHTPOJIS;

" CHOCOOCTBOBaTh HWHTEIUIEKTYaJIbHOMY pa3BUTHIO, (OPMHpPOBATh KadyecTBa,
HEO0OXOIMMBbIE YEJIOBEKY JUIsl MOJTHOLIEHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEN;

* (QopmHpoBaTh KIIOYEBbIE KOMIETEHIIMHM YYAlUXCAd B paMKaX IPEIMETHOM
obnactn «Martemarrka u HHGOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MBIIUICHUS oOyuatomuxcs ¢ 3I1P;

" OCYUIECTBJIATH KOPPEKIHMIO MO3HABATEIBHBIX MpoueccoB oOyyarommuxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o y4eOHOMY
peIMeTy;

" [peaycMaTpuBaTh BO3MOKHOCTH KOMIIEHCAIIUM OOpa3oBaTelIbHbIX IE€(PUIIUTOB
B OCBOEHHUH NPEIUIECTBYIONIET0 MPOTPAMMHOI0 Marepuaina y oOydaroluxcs C
311P 1 HETOCTATKOB B KX MATEMATHUYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUMBBIA HHTEPEC YUAITUXCA K MPEAMETY;



" BBISIBJIATH U Pa3BUBATh MAaTEMAaTUUYECKUE U TBOPUECKHUE CITIOCOOHOCTH.

OcCHOBHBIE JIMHUU COAEpKaHUS Kypca MareMaruku B 5-9 kiaccax: «YHucna u
BBIUMCIICHUS», «AJredpa» («AnreOpanueckue BBIPAKEHUS», «YpaBHEHUA U
HepaBeHCTBay), «DyHkuun», «leomerpus» («l'eomerpuueckue GUIYpl U HX
CBOICTBaY, «3MepeHrne reoMeTpUYECKUX BETMUUHY ), « BeposITHOCTh M CTAaTUCTUKAY.
JlaHHbIE JTMHUU Pa3BUBAIOTCS MapaslIeNbHO, KaXK]asgi B COOTBETCTBUH ¢ COOCTBEHHOU
JIOTHUKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JApPYrOd, a B TECHOM KOHTaKTe U
B3auMmonelicTBur. Kpome »dToro, mx OOBEAWHSET JIOTUYECKAas COCTaBISIOIIAS,
TPAJUMIIMOHHO TIPUCYIas MaTeMaTUKEe W MPOHU3BIBAIONIAS BCE MAaTEMATUYECKUE
Kypcbl u comepxkarenbHble JmHHH. CdopmymupoBaHHoe B DenepaibHOM
rOCyIapCTBEHHOM 00pa30BaTeIbHOM CTAaHIAPTe OCHOBHOTO 0O0Iero oOpa3oBaHUs
TpeOOBaHUE «YyMETh ONEPUPOBATH MOHATUSIMU: ONPENCICHHE, aKCMOMa, TEeOopema,
JI0Ka3aTelIbCTBO; YMEHUE pACMO3HABaTh HWCTUHHBICE W JIOXKHBIE BBICKA3bIBAHMUS,
MIPUBOAUTH TPUMEPBl U KOHTPIPUMEPHI, CTPOUTH BBICKA3BIBAHWUA W OTPULAHUS
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a (HOpMHUPOBAHUE JIOTUYECKUX YMEHUM
pacmpenensieTcs IO BCeM rojaM oOOy4YeHHsT Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHwUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHON pabouell TPOrpaMmbl, paclpefe€HHbIM [0 TojaM
oOy4YeHHUs, CTPYKTYPHUPOBAHO TaKuM o0O0pa3oM, 4YTOObI KO BCEM OCHOBHBIM,
MPUHLIUNNATBHEIM BOMpOcaM oOydJaromuecss oOpamnjaauch HEOJHOKPATHO, YTOOBI
OBJIQJICHUE MATEMATUYECKUMHM TIOHSATUSIMH U  HABBIKAMH  OCYIIECTBISIIOCH
MOCIIEA0BATENILHO U TOCTYMATENIbHO, C COONIIOICHUEM TTPUHIIUAIA TIPEEMCTBEHHOCTH, a
HOBBIC 3HAHUS BKJIIOYAJIMCh B OOIIYIO CHUCTEMY MAaT€MAaTHUYECKUX MPEACTABICHUM
oOyuaroutuxcs ¢ 311P, pacuupsis u yryOnsisi €€, 00pa3ys MPOUYHbIE MHOKECTBEHHbBIC
cBsa3u. O01Me 1enu u3ydeHus: yueoHoro npeamMera «Maremarukay NpeIcTaBiIeHbI B
denepanpHOM pabodeit mporpaMmmMe 0CHOBHOTO O0IIEro 00pa3oBaHus.

Oco0enHocTH 0TOOpPa M alanTALMM Y4eOHOIr0 MaTepHAaJIa 10 MATEeMAaTHKe

OOyuenue yueOHOMy mpeamery «MaremaTtuka» CTPOUTCS Ha CO3IaHUU
ONTUMAJIHLHBIX YCIOBUHU JII YCBOCHUS MPOTPAMMHOTO Marepuaia o0ydJaronuMucs ¢
311P. bonbiioe BHUMaHUE yuemnsieTcs oT00py y4eOHOro marepuaia B COOTBETCTBUU C
IPUHILIUIIOM JOCTYMHOCTH TPU COXpaHEHUH OOIero 06a3oBOro YpOBHsS, KOTOPBIH
JIOJKEH TI0 COJIEPYKaHHIO U 00BheMY OBITh aIalTUPOBAHHBIM 17151 oOyyatomuxcs ¢ 3[1P
B COOTBETCTBHM C HMX OCOOBIMH 0Opa3oBaTelbHBIMH TOTpeOHOCTSIMH. Cremyer
oOnerynTh OBJaAeHUME MarepuanoM oOydaromumuca ¢ 3[IP mocpeactBom ero
JIETATBHOTO OOBSICHEHUSI C CUCTEMATHUYECKUM ITOBTOPOM, MHOTOKPATHON TPEHUPOBKHU
B TMPUMEHCHWU 3HAHWUW, WUCTOJB3ysd MPHEMbl akKTyalu3aluu (BU3yajbHas oOIopa,
MaMsITKa).

denepanpHas mporpaMMa mpeaycMaTpuBaeT BHECEHHE HEKOTOPHIX M3MEHEHUH:
YMEHbBIIIEHHE 00beMa TEOPETHUYECKUX CBECHUH, BHIHECEHUE OTIEIBHBIX TEM WU
HENBIX Pa3AesioB B MaTEPHAIIBI JIJIsl 0030pHOTO, 03HAKOMHUTEIBHOTO H3YUCHHSI.

HN3menenus: nporpammsbl B 5-9 kiaccax

MaremaTnka B S 1 6 Ki1accax



B 03HaKOMUTEIIBHOM IUIAHE PEKOMEHAYETCA H3y4aTh CIEAYIOIINE TEMBI:
«Pumckass Hymepanus», «PaBHble ¢Quryps», «umunap, xonyc, mapy», «Kyo»,
«IIpssMOyronpHBIN napauienenuneny, «llepeMenieHue no KOOPAUHATHON TPAMON»,
«Mopayne uucnay, «HucnoBble NpoMExyTKH»; «Macmrtady» (KM3y4yaeTcss B Kypce
«I"eorpadusy); «M300pakeHne reoMeTpuuecKkux (GUryp Ha HEJTMHOBAHHOW Oymare ¢
UCIIOIb30BAaHUEM ULUPKYJSA, JIMHEHKHW, YrOJIbHUKA, TpaHCHoOpTupa», «JlinHa
OKpYykHOCTHY», «lInomane kpyra», «llapamnensusie npsmbie», «llepnenaukynspHbie
npsamele», «OceBasg W LIEHTpajdbHas CUMMETPUN» (M3y4aeTcs B Kypce F€OMETpHH);
«beckoHeUHbIE TMEPUOIUYECKUE NECATUYHBIE ApoOH. JlecsiTuuHoe NpUOIMKEHUE
OOBIKHOBEHHOM ApoOn» (M3ydaeTcs B Kypce ajreopsl).

Crnegyer yMEHBIIUTH KOJIMYECTBO YacOB Ha CleAyroluHe Tembl: «PemieHue
Joruyeckun 3anmau», «JimHa otpeskay, «lllkanepy, «PacnpenenurenbHbI 3aKOH
YMHOXKCHHS», «3aMiCch TPOU3BEACHUS ¢ OYKBEHHBIMU MHOXKHUTEIAMIY, «llocTpoeHue
KOH(Urypanuii u3 dactei MpsiMoil, OKPY>KHOCTH Ha HEJIMHOBAHHOW M KIIETYATOU
oymarey, «Jlenmurenu u kparaele. [lpusHaku nenumoctn», «Hambompmmii oOmmii
JICUTENIb U HauMEHbIllee oOlee KpaTHoe. J[eTuMOCTh CyMMBI U TIPOU3BEIACHUS.
«IIpuBenenne apobOu K HOBOMY 3HaMeHarteno», «HaxokneHue dvactu 1eIoro u
1ejaoro mo ero yactu». «OKpyIJIeHHe ACCATUYHBIX IapoOei». «Pemienue 3amau
nepebopoM BCEX BO3MOMKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIPAKCHUIMA
M0 YCJOBHIO 3agaur». BbICBOOOIUBIIMECS Yachl MOMKHO HCIOJb30BaTh Ha
MOBTOpPEHUE (B Hayaljie U KOHIIE y4eOHOTo roja), Ha u3ydyeHue Haubosee TPYIHbIX U
3HAYUMBIX TeM: B V KJlacce — Ha PEILICHUE YpaBHEHUM, IPUBEECHUE APOOU K HOBOMY
3HAMEHATENI0, YMHOXXCHHUE U JCJIICHHE JECATUUYHBIX Npo0Oeid, u3MepeHue yrios; B VI
KJIaCCe€ — JIEUCTBUS C MOJIOKUTEIBHBIMH W OTPULATEIBHBIMU YHUCIAMH, PEIICHUE
YpaBHEHUH, CIIO)KEHHE W BBIUYMTAHHUE YHUCEJI, COJIEpPKAIIUX LIENIYI0 U IPOOHYIO YacTb,
Ha YMHOXEHHUE U JIeJIEHUE OOBIKHOBEHHBIX JPOOCH.

Auaredpa

B 03HakOMUTENIBHOM IUIAHE PEKOMEHAYETCS H3y4aTb CIEAYIOLINE TEMBI:
«ppaunonansaeie uncina. JlelicTBUTeNnbHbIE Ynciay, «CpaBHEHUE NEeHCTBUTEIbHBIX
quces, apupMETHIECKUE JCHUCTBUS C JCHCTBUTEIBHBIMU yuciaMuy», «HaxoxxmaeHue
MpUOJIMKEHHBIX 3HAYEHHWM KBaJpaTHOro KoOpHs», «Teopema Bueray, «Pemenus
YPAaBHEHUH TPETbEU M YETBEPTOM CTEIICHEU PA3JI0KEHUEM Ha MHOKHUTEIN», « DyHKIHS
y =VX u ee rpadmk», «IIorpemHOCTh M TOYHOCTh NPUOIMKEHU», «UeTHble U
HeueTHble QyHKIUN», «DyHkuus y=x"», « DyHKIMSA y= ax’, ee rpadMK U CBONCTBA.
I'paduxu pyHKIMI y= ax? + n u y=a(x-m)%, «YpaBHeHHE C AByMS IEPEMEHHBIMH M
ero rpapuk», «['paduueckuit crmoco® pelIeHHUSs CUCTEMBl  ypaBHEHHII»,
«M300paxkeHne 4JeHOB apu(PMETHUECKON U T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPJAWHATHOW IUIOCKOCTU. JIMHEHMHBIA U SKCINOHEHUUAIBbHBIN POCT. CIOXKHBIC
MIPOLICHTBD.

CrenyeT yMEHBIIWTh KOJIMYECTBO YACOB Ha M3ydeHUe Tem: «Dopmysibi»,
«JlokazaTenbCTBO TOXKIECTBY, «JIMHEMHOE YpAaBHEHHUE C JIBYMS HEU3BECTHBIMW,
«I"paduk MUHEHHOTO ypaBHEHUS C ABYMS NEpeMeHHBIMIY, «I'paduyeckoe peiieHue
JMHEWHBIX YPAaBHEHUN U CUCTEM JIMHEHMHBIX YpaBHEHUN», « CBONCTBA KBaJAPAaTUUHON

byHKIUNY.



BricBoOOMMBIIMIECST HYachl PEKOMEHIYETCSl WCIOJb30BaTh: IS JIyYIIeH
npopaboTKK Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Peiienue
CUCTEM ypaBHEHUI», «COBMECTHbIE NEHUCTBUA C Apo0siMuy, «lIpuMeHeHne CBONCTB
apu(pMETUYECKOTO KBAJI[paTHOTO KOPHS»; HAa TOBTOPEHUE, pelIeHue 3ajad,
npeoOpa3zoBaHue BBIPAKEHUM, a TAK)KE HAa 3aKpEIJICHUE U3YYEeHHOT0 MaTepuarna.

I'eomeTpus

CrenyeT OCHOBHOE€ BHUMAHHE YJEIUTh NMPAKTUYECKOW HANPaBIEHHOCTU Kypca,
HUCKJIIOYMB U YOPOCTUB HaWOOJEE CIOXKHBIA JUIsl BOCHPHUATHUS TEOPETUUECKUU
matepuan. Ha ypokax reoMeTrpuu HEOOXOIUMO MaKCHUMAaJbHO HCIIOJIb30BATh
HarJsAHBIE CpelcTBa OOydeHHs, OOJbIIe TMPOBOAUTH MPAKTHUUECKUX paboT ¢
ydalmMmucs, pemarts 3a1aud. CTpOUTh pelieHne 3aAa4 Mpu IOCTOSTHHOM OOpalieHrn
K HarJIIHOCTU — PUCYHKAM M YepPTEkKaM.

O3HakoMHUTENBHO JaTh TeMbl: «TeopeMbl U J0Ka3aTEIbCTBO. AKCHUOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOrOo», «CyIIECTBOBAHHME W  E€IMHCTBEHHOCTH
MEPICHIUKYIISIpAa K MpsAMO», «MeToa reoMeTpudeckux Mect», «MeToa yIBOCHHs
MenuanbDy, « Teopema Daneca u TeopemMa O IPOMOPUUOHATBHBIX OTpe3Kax», «L{eHTp
Macc TpeyrojibHukay, «l3MeHeHue TPUTOHOMETPUYECKUX  (PYHKIUH  TIpH
BO3pacTaHuu yria», «QPopMynbl s paJdyCOB BIUCAHHBIX U OIMCAHHBIX
OKPY)KHOCTEM  MPAaBWIbHBIX  MHOTOYIOJIbBHUKOB»,  «YpaBHEHUE  NPSIMOI»,
«/IBmxenue», «CBoiicTBa ABMKEHH», «Teopema O MPOU3BEIEHUH OTPE3KOB XOP/I,
TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILUX, TEOPEMA O KBAApPaTe KacaTeIbHOW.

CrnenyeT yMEHBIIUTh KOJMYECTBO YacOB Ha u3yueHue TeM: «CHMMETpPUYHBIC
¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpUN», «lleHTpallbHas CUMMETpPHS»,
«ITapannensubii nepenocy, «IlloBopor», «IIpeobpazoBanue mnoxodus. IlogoOue
COOTBETCTBEHHBIX 3JEMEHTOBY», «OCHOBHBIE 3aJaud Ha MOCTPOEHUE C MOMOUIBIO
HUPKYJsE U JIMHEWKW», «JlexkapToBbl KOOpAMHATBI Ha TUIOCKOCTHY, «PemieHue
TPEyTroJbHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHHE 3aa4 U TIOBTOPEHUE.

BeposiTHOCTH M CTATHCTHKA

B cBs3u ¢ Tem, 4TO JaHHBIA KypC BBI3bIBACT HAMOOJBIIME CIOXKHOCTH IS
oOyuaroruxcst ¢ 3[1P, cBs3aHHBIE CO CHUXEHHBIM YPOBHEM PAa3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0a30BOM YPOBHE H
JOCTYITHOM i1 YY€HUKOB Marepuane. OCHOBHOE€ BHUMAHHE CIIEAYET YIEIUTh
pasjieniaM, CBSI3aHHBIMU C TOBTOPEHHUEM TIPOMJICHHOTO MaTepuasna, YBEIUYUTh
KOJIMYECTBO YINPAKHEHUM W 3aJlaHWN, CBA3AHHBIX C MPAKTUYECKON IEATEIHbHOCTHIO
00yJarommxcs.

Heobxoaumo mniepecMOTpeTh COAEpKaHHE TEOPETUYECKOro Marepuana u
XapaKTep €ro M3J0KEHUS: TEOPETUYECKHM MaTepuan NpernoJHOCHTh B Ipoliecce
pelieHus 3aja4 W BBITIOJIHEHUS 3aJIaHUM HATJISAIHO-TIPAKTUYECKOr0 XapakTepa; He
TpebOBaTh BHIBOJA W 3alIOMHHAHHS CIIOXKHBIX (DOPMYJ, PEIICHHS HECTaHJIaPTHHIX,
TPYAOEMKHUX 3alaHui. Pl TeM clielyeT u3y4aTb B 03HAKOMHUTEIHHOM IUIaHE.

denepanpHas MporpaMMa MPEJOCTABISIET aBTOpYy paboyeil mporpamMmmsl
CBOOOJy B pacmpe/elieHI MaTepuaia mo 4eTBepTsaM (Tpumectpam). Pactipenenenue
BPEMEHHU HA M3yYCHHE TEM B T€UEHHUE yU4eOHOTO roJla CAMOCTOSITEIHHO OMPEACTIACTCS



o0pa3oBaTenbHON OpraHN3aluel U 3aBUCUT OT OCOOEHHOCTEHN TPYIITBI 00yUJaIOIIHUXCS
¢ 3I1P 1 ux ocoObIx 0Opa3oBaTeIbHBIX MOTPEOHOCTE.

IlpumepHble BuAbI AeATeJbHOCTH oOydarwomuxcsa ¢ 3IIP, o0ycioBieHHbIE
0coObIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnevyuBaIOIIMeE
OCMBICJICHHOE  OCBOCHHME  COJAep:KaHuM  o0pa3oBaHUsI MO  MpPeaMeTy
«MaremaTtuka»

Conepxanue BHJIOB JesaTenbHOCTH oOydaromuxcs ¢ 3[IP onpenensercs ux
0COOBIMU 00pa30BaTEIbHBIMH MOTPEOHOCTAMH. [IOMHUMO IMIMPOKO HCIOJIB3YyEMBIX B
DOAOIT OO0 obmux 11 BceX 00yUJarouxcsi BUJIOB JICSITEIBHOCTH CIAEAYET YCUIIUTD
BU/JIBI JICATEIILHOCTH Crielu(PUIHBIC IS JAHHON KaTEropuu JieTel, 00ecrieYMBaroIme
OCMBICIICHHOE OCBOCHHE COJIepKaHUsA oOpa3oBaHUs 110 TMPEIMETY: YCUJICHHE
MPEIMETHO-TIPAKTUYECKON JEATEIbHOCTH C AaKTHBU3AIMEd CEHCOPHBIX CHCTEM;
4yepe/oBaHUE BHUOB JEATEIBHOCTH, 3aJCUCTBYIONIUX pPa3IUYHbIE CEHCOPHBIE
CHUCTEMBbI; OCBOCHHE MaTepHraja ¢ OMOpPO Ha aIrOPUTM; «IIOIIArOBOCTh» B U3YUYECHUU
Marepuana; HWCIOJb30BaHUE JOIMOJHUTEIbHON BHU3YalbHOM ONOpPBI  (CXEMBI,
mabJIOHbl, ONOpPHBIE TAOJIMIIBI); PEYEBOM OTYET O TMPOIEeccCe M pe3yJlibTare
NEATEIbHOCTU; BBITIOJTHEHUE CIEIUATbHBIX 3aJaHui, 00eCleunBaloOluX KOPPEKIUIO
peryJfiuu  y4eOHO-TI03HABATEIBbHON JEATEIbHOCTY M KOHTPOJb COOCTBEHHOTO
pe3yJibTaTa.

denepanbHas TeMaTUUYeCKass M TEPMHUHOJOTMYECKasl JIEKCHKAa COOTBETCTBYET
®AOIT O0O0.

Jns oOyuaroruxcst ¢ 3[IP cymecTBeHHBIM SBISIOTCS MNPUEMBbI pabOTHI C
JEKCUYSCKHM MaTrepuajioM 1o mpeaMery. IlpoBoauTcs cnernuanbHas padora 1o
BBEJICHUIO B aKTHBHBIN CJIOBaph 0OYYaIOIIMXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
N3yuaemble TEpMUHBI BBOASTCA Ha TOJUCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJibHas MOICPIKKA, AITOPUTMBI pabOThI C OMPEICICHUEM, OIIOPHBIE CXEMBbI IS
aKTyallu3alui TePMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHe

B cootBercTBUM ¢ ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHAApPTOM OCHOBHOro 001Iero oOpa3oBaHus y4yeOHbIM mnpeaMer «MaremaTuka
BXOJHUT B TMpeAMETHYI0 o0nacth «MaremaTuka M HMHPOPMATHKA» M SBISETCA
o0si3aTeNbHBIM 11 u3ydeHus. B 5-9 kmaccax ydeOHBIM mpenmeT «MaTemaTuka
TPAJAUIIMOHHO M3y4aeTcs B paMKax CIEIYIOUIMX y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «Anre0pa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKU W Teopuu BepoaTHocTei) u «['eomerpusin. Hactosimieit mporpammoit
BBOJIMTCSI CAMOCTOSITENIbHBIN Y4eOHbII Kypc «BeposiTHOCTh U CTaTUCTHKAY.

OO1ee yncno 4acoB, peKOMEHOBAHHBIX [Tl U3y4eHUsl MaTeMaTHKH (06a30BbIi
YpOBEHb) Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa3oBanusi, — 952 vaca: B 5 kiacce — 170
yacoB (5 yacoB B Hefento), B 6 kinacce — 170 vacoB (5 yacoB B HeNEN0), B 7 Kjacce —
204 yaca (6 yacoB B HeJento0), B 8 kiacce — 204 yaca (6 yacoB B HeZleN0), B 9 Kkiacce
— 204 yaca (6 4acoB B HEJEIIO).



[LnanupyemMblie pe3yJibTaThl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHusi

N3ydyenne MareMaTMKU Ha YpPOBHE OCHOBHOTO 00mIero o0Opa3oBaHMUs
HaMpaBIIEHO Ha JOoCTKeHue oOyyaromumucs ¢ 3[1P 1MuHOCTHBIX, MeTanpeaMeTHBIX
U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB OCBOCHUS Y4EOHOTO MpEeAMETa.

JINYHOCTHBIE Ppe3yJIbTAaThl OCBOCHHUS IPOrpaMMbl IO  MaTEMaTUKE
XapaKTEPU3YIOTCS:

NATPHOTHYECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpPECA K MPOIUIOMY M HACTOAIIEMY POCCHMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIIEHUEM K JOCTHKECHUSIM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON
MAaT€MaTUYECKOM IIKOJIbI, K MCIOJb30BAHUIO ITUX JOCTHKCHHUHN B JPYrMX HayKax U
MPUKIATHBIX chepax;

rPaKAaHCKOE U TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA U peaU3alliu €ro
MpaB, MPEACTABICHUEM O MAaTEeMaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHHUS PA3THMUHBIX
CTPYKTYp, SIBJICHUH, MPOIEAYyp TPaKIaHCKOTO o00ImecTBa (HampuMep, BBIOOPHI,
OMPOCHI), TOTOBHOCTHIO K OOCYXICHUIO OSTUYECKMX MPOOJEM, CBS3aHHBIX C
MPAKTUYECKUM IPUMEHEHUEM JOCTWKECHUM HAyKH, OCO3HAHUEM Ba)XHOCTHU
MOPAJIbHO-3TUYECKUX ITPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE B PEIICHUHA TMPAKTHYECKUX 33134
MAaTE€MaTUYECKOW HANpPaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTeMaTH4ECKOTO
oOpa3oBaHus Ha MPOTHKEHUU BCEU JKU3HU U1 YCHEUIHOW NpodeccHoHaIbHON
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPDOM U
MOCTPOCHUEM HHAUBUIYAIHHON TPACKTOPUM OOpa30BaHUSI U JKU3HEHHBIX TUIAHOB C
y4ETOM JINYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTEeTHYEeCKOe BOCIIMTAHHE:

CIIOCOOHOCTBIO K  DMOIIMOHAIILHOMY H  JCTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTHUYeCKUX OOBEKTOB, 3a/ay, PEIICHUW, PaACCYXKICHUN, YMEHHUIO BHUJCThH
MAaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LEHHOCTU HAYYHOI'0 NO3HAHUSA:

OpPUEHTALlMEd B JCATECIIBHOCTM HAa COBPEMEHHYK) CHUCTEMY HAay4HBIX
MpEACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI YEJIOBEKA, MPUPOILI U
oOlecTBa, NOHUMAHUEM MaTeMaTUYeCKOM HayKh Kak c@epbl YeI0BEeYeCKOM
NEATEIbHOCTH, JTANOB €€ Pa3BUTHUA W 3HAYMMOCTH ISl PAa3BUTUS LMBUJIU3ALWH,
OBJIAJICHUEM SI3BIKOM MAaT€MaTUKW W MaTEMATHYE€CKOM KYJIBTYpPOH KakK CpEeICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM TMPOCTCHIIMMHM HABBIKAMH HCCIEA0BATEIbCKOU
NEATEIbHOCTH;

¢usnuyeckoe BocnuTaHue, GOopMHpPOBAHUE KYJBTYPbl 310POBbS H
IMOIMOHAJIBLHOIO 0JIATOMOTYyYHS:

TOTOBHOCTBIO TMPHUMEHATh MATEMAaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0pOBBS,  BEIEHHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IHUTaHHE,
cOQTAaHCHPOBAHHBIN PEXUM 3aHITHM U  OTIbIXa, peryiaspHas (undeckas



aKTUBHOCTh), C(POPMHUPOBAHHOCTHIO HaBbIKa pedaeKcHu, MPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKkoro e IpaBa JAPYyroro 4ejaoBeKa;

IKOJIOTMYeCKOe BOCTIMTAHHE !

OpUEHTALlMEW HA MPUMEHEHHE MAaTEMAaTUUYECKUX 3HAHUN JJIs pelIeHMs 3a/1ad B
00JIaCTU COXPAHHOCTU OKPYXKAroIIeH cpezbl, INIAHUPOBAHUS MOCTYIKOB M OLIEHKH MX
BO3MOXHBIX TIOCJEJICTBUN JJIsi OKpYXAIOLIEH cpenpl, OCO3HAaHUEM I100aIbHOIO
XapakTepa SKOJOTHYECKUX MPOOJIEM U MyTEH UX PELICHUS;

ajanTauMsa K M3MEHSIOUIMMCH YCJIOBMSAM COLMAJIbHOW W NPHUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JICWCTBHUSIM B YCIOBHSIX HEONPEICIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOCH KOMIIETEHTHOCTH uYepe3 MPAKTHYECKYIO ACSITeNbHOCTh, B TOM YHUCIE
YMEHHE YUUThCS Y IPYTHX JIOEH, TPHOOpeTaTh B COBMECTHON JIEATEIHHOCTH HOBBIC
3HaHUSA, HABBIKU M KOMIIETEHILIMU U3 OTIbITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUM, B TOM 4YHCIIE
bopMynupoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh JC(QUUUTHl COOCTBEHHBIX 3HAaHUH U
KOMITETEHTHOCTEM, TNIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO,  BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallMI0 Kak BbI30B, TpPEOYIOIUI KOHTPMEp, KOPPEKTUPOBATH
IpPUHUMAEMble pEUIeHHs] W JeWCTBUSA, (OPMYIUpPOBaTb M OLEHUBaTb PUCKU U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJabTaThl:

B pesynprare ocBoeHHS MPOrpaMMbI MO MareMaTHKE Ha YPOBHE OCHOBHOTO
oOmero oOpazoBanusi y oOyyatomerocs ¢ 3IIP  Oynytr cdopmupoBansl
MeTarnpeMETHBIE PE3yIbTaThl, XapaKTePU3YIOIIHUECs OBJIAJCHUEM yYHHBEPCaIbHBIMU

MMO3HABaTCIILHBIMHA JICUCTBUSIMU, YHUBEPCAIbHBIMU KOMMYHHUKATUBHBIMH
JNEVUCTBUSAMU U YHUBEPCATBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OBJagenue YHUBEPCAIbHBIMHA Y4eOHbIMU NMOo3HABaTEJbHBIMH
JefiCTBUSIMU

yCTaHaBIMBaTh  MPUUYMHHO-CICACTBEHHbIE CBSI3W B  XOJI€  YCBOGHHUS
MaTeMaTHYeCKOro MaTepuasa;

BBISIBJIATh ACQPUIMT JAHHBIX, HEOOXOIMMBIX IJIsi PELICHUs MOCTaBICHHON
3a]1a4H;

C TOMOIIBI0 YYUTENS BBIOMpATh CIOCOO pEIIeHHs MaTeMaTHYeCKOW 3ajadu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHUS );

NPUMEHATh M TPEeoOpa3oBbIBATh 3HAKM W CHMBOJBI B XOJE PEIICHUS
MaTeMaTHYECKHX 3a7a4;

yCTaHaBIMBATh UCKOMOE W IaHHOE MPHU PEIICHUH MaTeMaTHIECKON 3a1auH;

MOHMMATh M WHTEPIPETHPOBATh HMHOOPMAIMIO PA3IMYHBIX BHUAOB U (HOpM
Mpe/ICTaBICHHUS;

WLTIOCTPUPOBATH pelaeMble 3a7aun rpaudecKuMu CXeMaMu;

3¢ (HEKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAITHIO.

MOHMMATh U UCIIOJIb30BAaTh MaTEMaTHUECKHUE CPEICTBA HAMIAAHOCTHU (TpaduKu,
auarpamMmbl, TaONMIBI, CXeMbl W Jp.) JUId WUIIOCTPAalUKd, WHTEPHpETalu,
apryMeHTaluu.



OBiajeHue  YHUBEPCAJTbHLIMH  Y4eOHbIMH  KOMMYHUKATHBHBIMH
AEeUCTBUSAMMU:

OpraHU30BbIBaTh y4eOHOE COTPYAHHYECTBO M COBMECTHYIO IEATEIbHOCTH C
YUUTENIEM U CBEPCTHUKAMHU B MPOIECCE PEIICHUS 3a/1a4;

B3aMMOJICHCTBOBATh U HAXOJIUTh OOIIME CIOCOOBI pabOThI; paboTaTh B TPYyMIIE:
HaXOJuTh oOIlllee pelleHre U paspeniaTb KOH(GIMKTHI Ha OCHOBE COTIJIACOBaHUSA
no3unuMii M yd4€Ta  HMHTEpPECOB;  CiyliaTh  mapTHEpa;  (GOpMYIHpPOBATH,
apryMEHTHUPOBATh M OTCTAUBATh CBOE MHEHUC;

MIPOTHO3UPOBATh BO3HWKHOBEHHE KOH(IMKTOB NPH HAIWYUU PA3HBIX TOYEK
3peHHs W pa3pemaTh KOH(JIMKTHI Ha OCHOBE y4éTa MHTEPECOB W IO3WIMHA BCEX
YYaCTHUKOB;

apTyMEHTUPOBATh CBOI0 TO3WIMI0 W KOOPAWHUPOBATH €€ C TO3WUIUSIMHU
napTHEPOB B COTPYMHUYECTBE TPH BBIPAOOTKE OOIIEro pEemeHus B COBMECTHOM
NeSITeHbHOCTH;

BBITIOJIHATh CBOIO YacTh PalOThI, JOCTUTaTh KAYECTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOM JICUCTBUS C IPYTUMHU YJICHAMHU KOMaH/IbI;

OILICHMBATh Kau€CTBO CBOETO BKJIaJa B OOIIUIN TTPOTYKT.

OByaieHue YHMBEPCAJIbLHBIMH Y4€OHBIMH PeryJISTHBHBIMH JeHCTBUSIMMU:

CTaBUTh LI€NM, BBIOMpPATh U CO3/1aBaTh AJITOPUTMBI JUIsl PEIICHUS YYEOHBIX
MaTeMaTUYeCKHUX MPoOem;

IJIAHUPOBATh M OCYIIECTBIATH JACATEIBHOCTh, HAMPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEIOBATEIILCKOTO XapaKkTepa.

bopMyIMpOBaTh W YACPKUBATh YyUEOHYIO 3adady, COCTAaBJIATh IUIAH H
MOCJIEI0BAaTEIbHOCTD JICHCTBUI;

OCYIIECTBJIATH KOHTPOJIb TI0 00pa3Ily U BHOCUTh HEOOXOAMMBIC KOPPEKTHUBHI;

KOHTPOJMPOBATh MpOIECC U  pe3yslbTaT yduyeOHOW  MaTeMaTHUYeCKOM
NEeSITeTHbHOCTH;

aJICKBaTHO OIIEHWBATh MPABWIBHOCTh WM ONIMOOYHOCTH BBITIOJHEHUS
y4eOHOM 3amaud, €€ OOBEKTHBHYIO TPYIAHOCTh M COOCTBEHHBIC BO3MOXKHOCTH €&
pEIICHMUS;

CIMYaTh CIOCO0 JNEWCTBHUS M €ro Pe3yJbTaT C 33aJaHHBIM JTAJOHOM C IIEJBIO
0oOHapyXeHUsI OTKJIOHCHUH U OTIIMYUN OT ATaJOHA.

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTH MPH PEIICHUH Y4eOHOU
3a/1a4u;

MOHUMATh MPUYUHBI, IO KOTOPBIM HE OBLT JOCTUTHYT TPeOyeMBbIN pe3yibTaT
JESATETBbHOCTH, OMPEICIATh TMO3UTHUBHBIC M3MEHEHWS W HalpaBJICHHS, TPEOYIOIIne
nanbHeIe padoTsl,

PETyIUPOBaTh CIIOCO0 BBIPAXKCHUS IMOIIHA.

[IpenmeTHBIE  pe3yJabTaThl  OCBOCHHS  INMPOTrpaMMbl IO  MaTeMaTHKE
MIPENICTABICHBI TI0 ToAaM OOY4YeHUs B paMKax OTICIbHBIX YUEOHBIX KypcoB: B 5—6
KJaccax — Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Anredpay, «['eomerpus»,
«BeposATHOCTD U CTAaTUCTHKAY.



PABOYASA [TPOTPAMMA YUEBHOI'O KYPCA «MATEMATUKA». 5-6
KJIACCBI

Hean n3yyenus yueOHOro Kypca

[IpuopuTeTHBIMU HEIIMU O0yYEHHSI MaTEMaTHKE B 5—6 Kilaccax sIBISIOTCS:

" MNpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWUYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
MEPCIEKTUBHOCTh MaTeMaTHUECKOT0 00pa30BaHus O0yJarOIINXCS,;

" pa3BUTUE WHTEIJUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOyYaroluxcs C
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIEN0BATENbCKAX YMEHUN, UHTEpeca K
W3Y4YECHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aUMOCBS3M MaTEeMAaTUKHU U OKPYKAOIIET0 MUPA;

* (popmupoBaHue (QYHKIMOHAJIBHON MareMaTHYeCKOM TIpaMOTHOCTU: YMEHHS
pacrno3HaBaTh MareMaTHUYe€CKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYyallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/la4, HWHTEPIPETHUPOBATh IOJYYECHHBIE PE3YIbTaThl M OLIEHUWBaTh MX Ha
COOTBETCTBHE MPAKTUYECKON CUTYaLUU.

OCHOBHBIE JIMHUH COJAEpPKAHUS Kypca MareMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas 1 TeOMETPUUECKas, KOTOPbIE pa3BUBAIOTCS MapalIEIbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOW, OJTHAKO, HE HE3aBUCHMO OJIHA OT JIPYroii, a B
TECHOM KOHTAKT€ W B3aUMOJCHUCTBUHU. TaKke B Kypce NPOUCXOIAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTaTUCTHKU.

N3ydenue apudmernyeckoro marepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
pPa3BUTHUS 3HAHWM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadalbHOM 1IKoJe. IIpu
TOM COBEpIICHCTBOBAHUE BBIYMCIUTEIBHON TEXHUKM M (OPMUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWW COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MPOCTEHIINM NpuéMaM MPUKHIKU U OLEHKU Pe3ylIbTaToOB
BBIYMCIICHUN. M3ydeHue HaTypajabHBIX YMCEN NpoJoJDKaercs B 6  Kiacce
3HAKOMCTBOM C Ha4aJbHBIMU MOHSITHIMHU TEOPUU JCITUMOCTH.

Jpyroii KpynHblil OJ0K B cOAepKaHUH apu(PMETUUECKOU JTUHUU — 3TO JIPOOU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATanm B OCBOCHHMM APOOEH, KOraa MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU
UaesIMU, MOHATUSIMH TeMbl. [Ipu 3TOM paccMoTpeHHne OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUECHUIO JECATUYHBIX IPOOEH, YTO 1EIecO00pa3HO
C TOYKHU 3pEHUs JIOTUKU W3JI0KEHHsI YMCIOBOW JIMHUM, KOTJa MpaBujiia JEUCTBHUM ¢
JCCITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ HW3BECTHBIMU aJITOPUTMaMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JACCSITUYHBIMU
ApOOSIMH PacCIIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYarolMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH MIPU W3YUYEHUU JIPYTUX MPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHECEH BTOpPOW JTam B M3YYCHHHM JpoOeH, re
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOCHHME  HOBBIX  BBIYMCIMTENbHBIX  QJITOPUTMOB, OTTAYMBAaHUE  TEXHUKU
BBIYKMCIICHU, B TOM YKCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIUX U OOBIKHOBEHHbIE, U



JeCSITHYHbIE APOOM, YCTAHOBICHUE CBS3€M MEXIy HUMH, PACCMOTpPEHHE MPUEMOB
pelieHus 3aja4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C ITOHITHEM
IIPOLICHTA.

OCo0eHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)K€ MOTYT pPacCMaTpUBaTbCA B HECKOJBKO 3TanoB. B 6 kiacce B
Hayayle U3y4deHHs: TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCS
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCIAaMUA W JEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMHA YHCIAMH
IIPOUCXOJIUT HA OCHOBE COAEPKATEIBHOI0 MOAXOAA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ U C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETUIECKUX
neictBuid. M3ydeHue palMOHAIbHBIX YHUCEI HAa 3TOM HE 3aKOHYMTCS, a Oyner
IIPOJIOJKEHO B Kypce anre0Opbl 7 Kilacca, YTO CTAHET CIEAYIOIIUM IPOXO0JIOM BCEX
IPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYyAHOCTEH obserdyaer
BOCIPUATHE MaTepuaya, a paclpeiesieHue BO BPEMEHHM CIOCOOCTBYET MPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pELIEHUIO0 TEKCTOBBIX 3a/ay B 5—6 Kiaccax HCIOJIb3YIOTCS
apudmernueckue npuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu 0TpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKyOKd, Ha paboTy U
ITPOU3BOJIUTENIBHOCTh, Ha NPOLIEHTHI, Ha OTHOLIEHUS W Hponopuuu. Kpome Toro,
oOy4Jaroniyecsi 3HaKOMSTCS C MpUEMAMM pelIeHUs 3aj1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MH(pOpMALMEN, IpencTaBlieHHON B (opme TadJuIl
WJIY JUArPaMM.

B ®epepanbHoil paboyedt mporpamMme MPEeAYyCMOTPEHO (popMupoBaHuUe
MPOTEIEBTUUECKUX aIreOpandecKkux npeacTaBieHni. bykBa kak CHMBOJI HEKOTOPOTO
yuciaa B 3aBUCMMOCTH OT MAaTEMaTHYECKOIO KOHTEKCTa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJb3YeTCS MPEXKIE BCEro IJs 3amucH OOLIMX
YTBEpXKACHUM W TOpejiokeHui, (opMya, B YacCTHOCTH JJs  BBIUYKCICHUS
r€OMETPUYECKUX BEJIMUMH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI T€OMETpPHUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaXEHUS, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIA 3Tall B HU3YYCHHUHU
F€OMETPUHU, KOTOPBIM OCYIIECTBISETCS HA HAIVISAHO-IPAKTUYECKOM  YPOBHE,
ONMpaeTcd Ha HarsIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKON JEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaroiyecss 3HAKOMSTCS C T€OMETPUYECKUMH (UrypaMyd Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs HU300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaToW Oymare, paccMaTpHUBAIOT MX MpoOCTeiline cBoiicTBa. B
IpoLecce U3yYeHUsl HarjsAHON T€OMETPUHN 3HaHUs, TOJyYeHHbIe 00yUYaloUMHUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yueOHOMY IJIaHYy B 5—6 KJlaccax HM3y4aeTcsl MHTETPUPOBAHHBINA
npeaMer «MaTtemaTtukay, KOTOPBIH BKJIIOYAeT apuPMETHUECKUd MaTepuanl u
HATJSIAHYIO TEOMETPHIO, a TaKKe TMPOTEIEBTUUCCKUE CBEACHHUS W3 alreOphl,
AJIGMEHTHI JIOTUKU U Hadaja OMUCcaTeIbHOW CTaTUCTHKH.

Y4eOHbIN TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKJOTO rojia o0yueHus, Bcero He MeHee 340
y4eOHBIX YaCOB.

COJIEP)KAHUE YUEBHOI'O KYPCA «MATEMATUKA» (II0 TOJIAM
OBYUEHUS)

S KJIACC

HarypaJjibHble YncjIa U HYJIb

Harypanenoe uyucno. Psg Harypanmehbix umcen. Yucno 0. M3o00paxkenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOil.

[To3unmonHasgs cucTteMa CcuUuclieHus. Pumckas HyMmepauus Kak MpUMEp
HETNO3ULIMOHHON CUCTEMBI CUUCIICHUS. [leCaTUUHAs CUCTEMA CUUCIICHUS.

CpaBHeHrE HATypaJIbHBIX YHCEJN, CPABHEHHE HATYPAIBbHBIX YHCEN C HYJIEM.
Cnoco0bl cpaBHeHUs1. OKpyTII€HNE HATyPaTbHbIX YUCEN.

CnoxxeHue HaTypaJdbHBIX YHCEJ, CBOWCTBO HYJIA INPHU CIOKEHUU. BhlunTaHue
KaK JIeWCcTBUE, 0OpaTHOE CIOKEHHIO. YMHOXEHUE HATYpaJbHBIX YMCEJI, CBOMCTBA
HYJIA U €IMHULIBI IPU YMHOXKEHHH. [[ereHune kak JieiicTBre, 00paTHOE YMHOKEHHIO.
KomrioHeHTsl  nmeiicTBUM, CBs3b  Mexkay Humu. [IpoBepka  pesynbrara
apupmeTnyeckoro neuctBus. IlepemecTUTeNbHOE M COYETATEIBLHOE CBOMCTBA
(3aKOHBI) CJIOKEHUS ¥ YMHOXEHHUS, paCIpeAeIUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHUS.

Ucnonbs3oBanne OykB aiisi 0003HAYEHHS HEW3BECTHOTO KOMIIOHEHTA W 3aIlCH
CBOMCTB apu(hMETHUUECKUX JCHCTBUM.

JlenuTenn W KpaTHbIE 4YHUCHA, pAa3lOKEHHE Ha MHOXUTenu. lIpocTteie wu
coctaBHble ynchna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ ocTaTKoM.

CreneHb C HaTypaJbHBIM IIOKAa3aTeNIeM. 3alUCh 4YHWCIAa B BHAE CYMMBI
Pa3psIHBIX CIAracMbIX.

HucmoBoe BbIpaXeHHE. DBpluuciaeHHE 3HAYEHUM YUCIIOBBIX BBIPAXKEHUM,
NOPSIAOK  BBINNOJIHEHWS — JACUCTBUM.  Mcmonb3oBaHWE  NPU  BBIYMCICHUAX
MIEPEMECTUTENBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOXKEHUSI U YMHOKECHMUS,
pacnpeaeauTeIbHOTO CBOMCTBA YMHOKEHHS.

Jpodu

[IpencraBienre o JApoOM Kak crnoco0e 3amucud  YacTU  BEJIMYUHBL.
OObikHOBEHHBIE ApoOu. [IpaBunbHBIC W HempaBwiIbHBIE NpoOu. CMemanHas Apoob,
MPEICTABIICHUE CMEIIAHHON JpoOM B BHUJE HEMPABWIBHOW JAPOOW U BBIACICHUE
IIeJIOM YacTU 4Yuciia W3 HempaBwibHOWU apobu. M3o0paxenue npobed ToukamMu Ha



gyucioBor npsiMor. OcHOoBHOE CBOMCTBO npodu. Cokpamenne apobeii. [IpuBenenue
IpoOu K HOBOMY 3HameHaTeno. CpaBHEHHE IpoOei.

CrnoxxeHue W BBIYMTAHHUE NIpoOed. YMHOXKEHUE U JieJeHHe ApoOeH, B3aMMHO
oOpaTHbie Tpobu. HaxoxaeHue 4acTu 1eaoro v 1ejioro Mo ero 4YacTu.

JHlecatuunas 3amuck apobeit. IlpeacrtaBineHue necsaTUYHOM ApoOHW B BHUJIE
O0OBIKHOBEHHOH. 300pakeHne AeCITUUHBIX IpOOEH TOUYKaMU Ha YMCIOBOW MPSIMOA.
CpaBHEHHE JECATUYHBIX APOOEii.

Apudmernueckre JEHUCTBUA C  JI€CATHUYHBIMU  JipoOsmu.  OKpyrieHue
JECATUYHBIX APOOEH.

Penienue TeKCTOBBIX 3324

Pemmennie TeKCTOBBIX 3a7a4 apupMETHIECKUM criocoboM. Perienne toruyeckux
3amay. Pemienue 3amgau mepeOOpOM BceX BO3MOXKHBIX BapHaHTOB. lcmonb3oBaHME
P PEUICHUU 3a]1a4 TaOJIUI[ U CXEM.

Pemienne 3amay, coaepamux 3aBUCUMOCTH, CBSI3bIBAIOLIUE BEJIMYMHBIL:
CKOPOCTb, BPEMsI, PACCTOSHHE, [IEHa, KOJIMYECTBO, CTOUMOCTh. EAMHUIIBI H3MEpPEHUS:
Macchbl, 00bEMA, LIEHBI, PACCTOSHUSA, BPEMEHH, CKOPOCTU. CBSA3b MEXAY €IUHULIAMH
M3MEPEHUS KaXI0W BETMUMHBI.

Pemenrie oCHOBHBIX 3aJ1a4 Ha JPOOH.

[IpeacTaBienue TaHHBIX B BUI€ TaOIHI], CTOJIOYATHIX JUATPAMM.

Harasinnas reomerpust

Harnsansle npeacTtaBieHus o Gurypax Ha IIIOCKOCTU: TOUYKA, MPsAMast, OTPE3O0K,
Jy4, yroj, JJOMaHasi, MHOTOYTOJIbHUK, OKPYKHOCTb, KpyT. Yroi. IIpsMoi, ocTpsbli,
TYIIOU U pa3BEPHYTHIN YTJIBL.

JlniHa oTpe3ka, METPUYECKUE €IWHUIIBI UIMHBL. JIJIMHA JTOMaHOW, MEPUMETP
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YIoB C MOMOIIBIO0 TPAHCIOPTHUPA.

Harnsauele mnpeacrtaBiaeHuss o (Urypax Ha IUIOCKOCTU: MHOTOYTOJIbHUK,
MPSIMOYTOJILHUK, KBaJIpaT, TPEYTrOJIbHUK, O PABEHCTBE PUTYD.

N3o0paxkenne ¢uryp, B TOM 4HciIe Ha kieTdaroi Oymare. [loctpoenue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare. VMcnosib30BaHUE CBOMCTB CTOPOH M YIJIOB MPSMOYTOJIbHUKA, KBaIpaTa.

[lnomans NOpSAMOYroJbHUKA W  MHOTOYTOJIbHUKOB, COCTABJIICHHBIX U3
MPSIMOYTOJILBHUKOB, B TOM 4ucjie (puryp, m300pakEHHBIX Ha KieTdyaTtol Oymare.
Enunuiibl n3mepenus mioniaam.

Harnsigueie npeactaBieHUs: O MPOCTPAHCTBEHHBIX (Urypax: MPsSMOYTOJbHBIN
rnapaJuiesenuIie], KyO, MHOT'OTPaHHUKH. N3obpaxkenue MIPOCTENIINX
MHOTOTpaHHUKOB. Pa3BépTku kyOa u mapamienenumnena. Co3naHue Moenen
MHOTOTPAHHHUKOB (M3 OyMaru, MpOBOJIOKH, IUIACTUIIMHA U IPYTUX MaTEPHUAJIOB).

O0BEM  MPSAMOYTOJIBHOTO TMapajuienenurnena, kKyoa. Eguxunel u3mepenus
00BEMa.

6 KIIACC



HarypaabHble yuciaa

ApudmMernueckre MEHCTBHS C MHOTO3HAYHBIMU HATYPaJIbHBIMA YHCIIAMH.
YuciioBbIe BBIPAKEHUS, TOPSAOK IEUCTBUI, UCIOJIb30BaHUE CKOOOK. Mcnonb30Banue
IPU BBIUYHUCICHUSAX IEPEMECTUTEIBHOIO M COYETATEIIBHOTO CBOMCTB CJOKEHHUS H
YMHOKEHUS, PAaCIpPeIETUTEIbHOIO CBOMCTBA YMHOXKEHHUS. OKpYTIIEHUE HATypAIbHBIX
qucel.

Jlenutenu U KpaTHBIC YWCIIA, HAWOOJBITUN OOIIMIA NETUTETh W HAUMCHbIIIEE
oO1ee kpaTHoe. [lenrMocTh CyMMBI U POU3BeIeHUsI. [{ejeHre ¢ 0CTaTKOM.

Apoou

OObIKHOBEHHas JpoOb, OCHOBHOE CBOMCTBO JpoOH, COKpallleHHe ApoOeH.
CpaBHeHHE W yHOpsiiouMBaHue ApooOei. Pemenne 3amay Ha HaXOXACHUE YACTH OT
LEJOro M ULEeJIoro mo ero 4vacth. JIpoOHOe 4YuciIo Kak pe3yJapTaT JAeJICHHUS.
[IpeacraBnenue aecATUYHOM ApoOM B BHJIE OOBIKHOBEHHOW JPOOU UM BO3MOXKHOCTH
MPEICTABICHNUS] OOBIKHOBEHHON ApOOM B BHJE JeCATUYHON. JlecaTuuHbie ApoOH u
MeTpuueckas cuctemMa mMep. ApupMeTUUEeCKrUEe NEUCTBUS M YUCIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMU U JICCITUYHBIMU APOOSMU.

OtHomienue. JlemeHne B JaHHOM OTHOIIEHWU. Macmrab, nponopIus.
[IprmeHenune ponopurii Npyu peIIeHUH 3a1a4.

[TonsTue npoueHTa. BeruucieHne npoueHTa OT BEJIUYUHBI U BEJIUYUHBI 110 €€
MPOIEHTY. BbIpakeHUE MPOIEHTOB JECATUYHBIMU JIpoOsiMu. PelieHune 3amay Ha
MPOLICHTHI. BbIpakeHNe OTHOIIEHHS BEJIMYKMH B MPOLICHTAX.

IHoJioxxuTENBbHBIC M OTPULATEIbHBIC YHCJIA

[TomoxurenbHple M OoTpuLATENbHbIE 4ucia. Llensie yucma. Monayne yucia,
reoMeTpuyecKkas HMHTEepIpeTanus Moyl uucha. M3o0pakeHwe ducen Ha
KOOpAMHATHOM  mpsAmoi.  YwucnoBele  mpoMexyTKH.  CpaBHEHHME  YHUCED.
Apudmerrnyueckue AEHUCTBUS C TOJIOKUTEITLHBIMUA U OTPUIIATEILHBIMUA YK CIIAMH.

[IpssmoyronbHast cucTEMa KOOPAMHAT Ha IUIOCKOCTH. KoopawHaTel TOUKH Ha
MJI0CKOCTH, adciucca u opauHara. [loctpoenue Touek U GuUryp Ha KOOPAMHATHOU
IJIOCKOCTH.

BykBeHHbBIC BHIpAaKEHUA

[IpumeHeHre OyKB AJi 3alIMCU MAaTEMATUYECKUX BBIPAXKEHUN U MPEIIOKEHUM.
CpoiictBa apudmeTnueckux JedcTBUil. DByKBEHHBIE BBIPRXKEHHS M YUCJIOBBIC
MOJICTAHOBKU. DyKBEHHBIE PABEHCTBA, HAXOXJICHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiibl, GopMyJibl TIEPUMETpPa U IUIOMIAAU MPSMOYTOJIbHUKA, KBajpaTa, o0béMa
napasuiesienumnesa u Kyoa.

Pemenue TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3a/1au apudMeTHUeCKIM criocoOom. Perenne moruueckux
3anmau. Pemmenue 3a1a4 nmepeOOpoM BCEX BO3MOKHBIX BApUAHTOB.

Pemienne 3amau, copepkalmux 3aBUCUMOCTH, CBA3BIBAIOIIUX BEJIWYUHBL:
CKOpPOCTb, BPEMS, PACCTOSAHUE, IIEHA, KOJIUYECTBO, CTOUMOCTb, TPOU3BOAUTEIILHOCTb,



BpeMs, 00bEM paboThl. EAuHHUIBI M3MEpeHUs: Macchl, CTOMMOCTH, PacCTOSHHUS,
BpEMEHHU, CKOPOCTH. CBA3b MEXKy €IMHHUIIAMHU U3MEPEHUS KAKI0M BETUYHHBI.

Pemenne 3amay, CBA3aHHBIX C OTHOIIEHHEM, MPONOPLUUOHATBHOCTBIO BEIUYHH,
NPOLIEHTaMU; pElIEHUE OCHOBHBIX 3a/1a4 Ha APOOU U MPOIECHTHI.

OueHka W TpUKUAKA, OKpyriieHue pe3ynbrara. CocTaBieHHe OYKBEHHBIX
BBIPAKEHUH I10 YCIOBHIO 3aJa4H.

[IpencraBienne JaHHBIX € TOMOINbIO Tabmui, W jauarpamm. CronOdarbie
IyarpamMMBbl: YTEHUE U MTOCTpOeHUE. UTEHHE KPYTrOBBIX AUArpaMM.

Harasignas reomerpus

Harnsansle npeacTanienus o Gpurypax Ha IIIOCKOCTU: TOYKA, MPsAMast, OTPE3O0K,
Jqyd4, yroj, JIOMaHas, MHOIOYIOJIbHHK, YETBIPEXYTOJbHUK, TpPEYrOJbHUK,
OKPYXHOCTb, KPYT.

B3anmHoe pacnosiokeHrue [ByX NpsIMBIX Ha IUIOCKOCTH, NapajlielibHbIC
MpsiMble, TEPIECHIUKYIJISIPHbIE TpsMble. V3MepeHue pacCTOSHUN: MEXAY JIBYMs
TOYKaMH, OT TOUKH J0 MPSAMOii, IJIMHA MapLIpyTa Ha KBAJPATHON CETKeE.

N3mepeHre W TNOCTPOCHHE YIVIOB C TMOMOIIbI TpaHcnopTupa. Buabl
TPEYrOJIbHUKOB: OCTPOYTOJIbHBIN, IIPSMOYTOJIBHBIN, TYHOYTOJIbHBIMN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTONBHUK, MIPUMEPHI
YEeTBIPEXYTOJBHUKOB. [IpAMOYroNIbHUK, KBaJapaT: HMCIIOJIb30BAHHE CBOMCTB CTOPOH,
VIJ0B, JuaroHaneld. HM3o0paxeHue reomMeTpuueckux (Uryp Ha HEJIMHOBAHHOM
Oymare ¢ UCIOJB30BAHUEM LHUPKYJS, JHHEWKH, YroJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTyaTol Oymare.

[Tepumerp muoroyrosnbHuKa. [ToHsTHE ITOMAAN QUTYPBI, €TUHUIIEI U3MEPEHUS
riomaau. [pubnmxénnoe namMepenure miomaau Guryp, B ToM 4uciie Ha KBaJpaTHOU
cetke. [IpnbnmxénHoe n3MepeHue JJIMHbBI OKPYKHOCTH, TIJIOIIAAN KPYTa.

CummeTpus: LIeHTpajbHas, OCeBas U 3epKajbHas CHMMETPHUHU.

[TocTpoeHne cuMMETPUYHBIX QUTYD.

Harnsinaple mpeacTaBieHus O MPOCTPAHCTBEHHBIX (pUTYypax: Mapajuiesenunes,
Ky0, mpu3ma, nUpaMuja, KOHYyC, UWIMHIAp, mmap u cdepa. HM3o0paxkeHue
MPOCTPAHCTBEHHBIX (uryp. I[lpumepsl pa3zBEPTOK MHOTOIPAHHUKOB, LMIUHApPA U
koHyca. Co3naHue Mojeneil mpoCTpaHCTBEHHbIX (Guryp (u3 Oymaru, IpOBOJIOKH,
MJIACTHJIMHA U IPYTUX MATEPUAJIOB).

[Tonsitue o00BEMaA, enauHUIBI U3MepeHHus o00bEMa. OOBEM MPSAMOYTOJIBHOTO
napasuiesnenunesa, kyoa.

INTAHUPYEMBIE ITPEJIMETHBIE PE3VYJIbTATBI OCBOEHU A [TPOI'PAMMBI
YYEBHOI'O KYPCA «MATEMATHUKAY.

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO o0OecrnedynBaTh JOCTHUIXKEHUE CIEAYIOUIUX MPEAMETHBIX 00pa30BaTEIbHBIX
PE3YyIBTATOB:



5 KUIIACC

Yucaa v BIYMCICHUA

OpueHTHpOBaTbCSI B TOHATHSX M ONEpUPOBATh Ha 0a30BOM YPOBHE
TEpMHUHAMH, CBSI3aHHBIMU C HATypaJbHbIMU 4YHUCJIAMH, OOBIKHOBEHHBIMH U
JNECATUYHBIMU JIPOOSIMHU.

CpaBHUBaTHh M YHOPSJOYMBATH HATypajbHbIE UHCIIA, CpPaBHUBAaTh B
MIPOCTEHUIITNX CITydasiXx OOBIKHOBEHHBIE APOOH, IECSITUIHBIC TPOOH.

CooTHOCUTH ~ TOYKY Ha  KOOpPAWMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €l YHCJIOM U H300pa)kaTh HATypajbHbIE YHCJIa TOYKAMH Ha
KOOPJAMHATHOM (YMCIIOBOM) TIPSMOM.

BoinonHsaTh  apuMeTHUeCKUe JEHCTBUS C HATYPAIbHBIMU YHUCJIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BBINOTHATH NPOBEPKY, MPUKUIKY PE3YIbTATA BHIUACICHUI.

OxpyrasTh HATypaJbHbIC YKCTA.

PemieHne TeKCTOBBIX 33124

Pemate TekcTOBBIE 3amauM apU(METUYECKHM CIIOCOOOM U C TOMOIIbIO
OpraHU30BaHHOTO KOHEUHOIOo Tiepedopa BCEX BO3MOXKHBIX BapUaHTOB (MpH
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiate 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONIUME BEIUYHUHBI:
CKOPOCTh, BpeMsl, paCCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOUMOCTD (IMPHU HEOOXOAUMOCTH C
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIIH).

Hcnonb30BaTh KpaTKUE 3allUCH, CXEMBbI, TaOJIUIIbI, 0003HAYCHHUSI MIPU PEIICHUU
3ajad.

[Tonb30BaThCA OCHOBHBIMM €IMHULIAMH W3MEPEHUS: LIEHBI, MACChI; PACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHHM €IWHHIIBI BEJIIMYMHBI 4Yepe3 apyrue (mpu
HEO0OXOMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekate uHMOpMaIuio, MPEACTABICHHYIO B Tabnuile, Ha CTOIO04YaTOMN
auarpamMme, HUHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAaHHBIE, HCIOJIb30BaTh JTaHHBIC
[IPU PEIICHUU 3a/1a4.

Harasinnas reomerpust

[Tonp30BaThCA rEOMETPUUYECKUMU TOHSATUSAMU: TOYKA, MpsiMasi, OTPE30K, JIyd,
yToJI, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpuUMEPHl OOBEKTOB OKPYXKAIOLIETO MHpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMHUHOJIOTHIO, MPU HEOOXOAMMOCTH IO BHU3yaJIbHOM OIOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJI, BEpIIHHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaUyC, TUAMETP, LICHTP.

N300pakath W3y4deHHBIE TeOMeTpuueckre (Urypsl Ha HEIWHOBAHHON W
KJIETYaTOM Oymare ¢ MOMOIIBIO IIUPKYJIS U JTMHEHKH (TTOCJIe COBMECTHOTO aHAJN3a).

HaxoauTh AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [IJIMHBI; CTPOUTH OKPYKHOCTh 3aJIaHHOTO
paauyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPSAMOYTOJIbHUKA, KBaapaTa sl UX
MTOCTPOCHUSI, BBHIYUCIICHHUS TUIOIAAU U TIEpUMeETpa.



Boruncnate mepuMeTrp M IUIOIIAAL KBajpaTa, MPsIMOYTOJbHHKA, QUTYD,
COCTABJICHHBIX W3 MPSIMOYTOJbHUKOB, B TOM 4Hcle (GUTYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

[Tonb30BaThCS OCHOBHBIMM METPUUYECKUMHU EIUHUIIAMU W3MEPEHUs JUIMHBI,
TUTOLIAAM; BhIpakaTh OJHU €IMHUILIBI BEJIMUYMHBI Yyepe3 Apyrue (Ipu HeOOXOAUMOCTH
C OTIOPOI Ha CIIPABOYHYIO HHPOPMALIHIO).

Pacnio3naBate  mapasuienemnunen, KyO, HCHOJIb30BATh  TEPMHUHOJOTHIO:
BEpILKHA, peOpo TpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS Mapasieienumnena, Kyoa.

Boruncnsate 00b€M KyOa, mapaiienenuneaa Mo 3aJaHHbIM H3MEPEeHUsIM (C
OTNIOPON HA aJIrOPUTM YUYEOHBIX JEUCTBUM), MOJB30BATHCS C€AMHUIAMHU W3MEPEHUS
00BEMa.

PemaTe HeciOXHBIE 3aJa4l Ha HU3MEPEHUE T'€OMETPUYECKUX BEIUYHMH B
MPAKTUUECKUX CUTYyalusX (Ipu HEOOXOIUMOCTHU C BU3YAIbHOM OTMOPOii).

6 KJIACC

Yucia 1 BbIYMCICHUS

OpHeHTHpPOBAaTbCSI B TOHATHSAX M ONEpPUPOBaTh Ha 0a30BOM YPOBHE
TEPMUHAMH, CBS3aHHBIMHU C Pa3JIMYHBIMU BUAAMHU YHCEN U CHOCO0AMHU UX 3aIuCH,
NEPEXOJIUTH (€CIU 3TO BO3MOKHO) OT OJHOM (POPMBI 3alIUCH YHCIIa K APYTOi.

CpaBHUBaTh U yHOPSAOYMBATH LIE€JbIE YHCIIA, OOBIKHOBEHHBIE U JIECATUYHbBIC
ApoOu, CpPaBHUBATH YUCIIA OJTHOTO U PA3HBIX 3HAKOB.

BrmnonuaTe apudmeTnueckue AeCTBUS C HATYPaJIbHBIMU U LIEJIBIMUA YHCIAMH,
OOBIKHOBEHHBIMHU U JIECATUYHBIMHU JPOOSMHU, MOJOKUTEIBHBIMU U OTPULIATEIbHBIMU
YUCIIAMH.

BbIYMCHIATh 3HAUYEHUS YUCTOBBIX BBIPAXKEHUH, BBIMOJHATh NPUKUAKY U OLIEHKY
pe3ynibTaTa BBIYMCIEHUMN; BBINOJHATH MPEOOpPa30BaHUsl YHMCIOBBIX BBIPAXKEHUI Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOLIUM €U
YUCJIOM U M300paxkaTh YKMCIIa TOYKAMU Ha KOOPAUHATHOM MPSIMOM, HAXOIUTh MOIYJIb
qucia.

COOTHOCUTh TOYKHM B MPSIMOYTOJIbBHOW CHUCTEME KOOPAMWHAT ¢ KOOPAWHATAMH
9TOM TOUYKH.

OxkpyrasTh IeNble 4YKClia U JEeCATHYHbIE ApoOu (Mo oOpasily), HaXOJHTh
MPUOJIMIKEHUS YUCET.

YuciioBble 1 0yKBEHHbIE BBIPAKEHUSA

OpueHTupOoBaTbCd B TNOHATHAX M ONEpPUpPOBaTH Ha 0a30BOM YpOBHE
TEPMHHAMHM, CBSI3aHHBIMHU C 3aMUCBIO CTENEHU YHCIIa, HAXOIUTh KBaapaT M KyO
YKUCJa, BBIYUCISATH 3HAYEHUS MPOCTEUIIMX YHCIOBBIX BBIPAXKEHHM, COAEpKaLIUX
CTEIIEHHU.

[Tonb3oBaThCA MpU3HAKAMU JIETUMOCTH (IIPU HEOOXOJMMOCTH C OMOpPOM Ha
NTOPUTM TMPABUJIIA), PACKIIAIbIBATh HATYpaIbHbIE YUCIIA HA MPOCTHIE MHOKHUTEIH.

*Tlonbp30BaThCs MACIITAOOM™, COCTABIISITh TPOMIOPLIMUA U OTHOILICHUS.

Hcnonb3zoBaTh OyKBBI AJi1 0003HAYEHUS YMCEI MPU 3alUCU MATEMATUYECKUX
BBIPDQKEHUM, HAXOAUTh 3HAYEHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBIAA



HEOOXOUMBIC TOJCTAHOBKH U MpeoOpa3oBaHus (C OMOPON Ha alTOPUTM Y4EOHBIX
JEeHUCTBUIN).

HaxoauTpe HEW3BECTHBI KOMIIOHEHT PAaBEHCTBA.

Penienue TeKCTOBBIX 3a7a4

PemaTe MHOTOIIAroBble TEKCTOBBIE 3aJaud apU(PMETUYECKUM CIIOCOOOM C
OIIOPOM Ha BOIIPOCHBIM IJIAH.

Pemats IpOCTENIINE 3a/1a4H, CBSI3aHHBIC c OTHOILICHUEM,
MPOMOPUMOHAIBHOCTBIO BEJIMYMH, TPOLEHTAMU; PEIIATh TP OCHOBHBIE 3aJ1a4d Ha
JpoOU U MPOIEHTHI.

Pemate 3amaum, copep:kamue 3aBUCHUMOCTH, CBSA3BIBAIOIINE BEJIMYUHBIL:
CKOpOCTb, BpeMs, paccTosiHue, LICHA, KOJINYECTBO, CTOUMOCTB;
MIPOU3BOJUTEIILHOCTh, BpeMs, 00bEMa pPaOOTBI, HCMOIB3YS apUPMETHICCKUEC
JICUCTBHS,  OLEHKY, [MPHUKHUIKY; MOJIb30BaThCS  €IMHULIAMH  HU3MEPECHUSA
COOTBETCTBYIOIIUX BEJINYMH.

CocTaBnsiTh OyKBEHHbBIE BHIPAXKECHHS TI0 YCJIOBUIO 33/1a4d MOCJIE COBMECTHOTO
aHaJIn3a.

W3Bnekate uHGbOpMAaIUIO, TPEACTABICHHYIO B Ta0nWIAX, Ha JIMHEHHOM,
CTOJIOYATOM WJIM KPYrOBOM JuarpaMmax, WHTEPHPETUPOBATH MpPEIACTaBICHHBIC
JTaHHBIE; UCIIOJIb30BATh JAHHBIC [IPU PEIICHUN 3a/1a4.

[IpeacraBnsaTh nHGOpPMAIUIO C TTOMOIIBIO TAOJHII, JIUHEWHOW U CTOJIOYATON
JAArpaMM.

Harasignas reomerpus

[IpuBoauTh mOpUMEPHl OOBEKTOB OKPYKAIOIIETO MHpaA, HUMEIOUX (hopMy
M3YYCHHBIX TE€OMETPUUYECKUX IUIOCKUX M TPOCTPAHCTBEHHBIX (PUTYp, MPUMEpHI
PaBHBIX U CHMMETPUYHBIX (DUTYD.

N300paxkath ¢ MOMOIIBIO ITUPKYJIS, JIMHEHKH, TPAHCTIOPTUPA HA HETMHOBAHHOM
M KiIeryaTo Oymare U3y4YeHHBbIC IIJIOCKME TE€OMETpUYECKHe (QUrypsl u
KOH(HUTypaluu, CHMMETPUYHBIE (PUTYPBHI.

NMeTp mnpencraBieHUE O TEOMETPUYECKUX TIOHATHSIX: PAaBEHCTBO (QUTYD,
CUMMETpPHUsI, OCb CHMMETPUH, LIEHTP CUMMETPHH.

Haxoautes BETMUYMHBI YTIIOB U3MEPEHUEM C ITOMOILBI TPAHCIIOPTUPA, CTPOUTH
yIUIbl 3aJJaHHOW BEJIMYMHBI, I0JIb30BATHCA IPU PELICHUM 3a]1ad TI'PaayCHOM MEPOU
YIJIOB; PACIO3HABATh HA YEPTEKAX OCTPBIN, IPSAMON, pa3BEPHYTHIN U TYIION YTJIBL.

BpuncnsaTe IMHY JIOMaHOW, MNEPUMETP MHOTOYTOJbHHMKA, MOJIb30BATHCS
€IMHUIIAMU U3MEPEHHUS JUIMHBI, BBIPAXKATh OJHU €IMHULIBI U3MEPECHUS JIJINHBI Yepe3
Ipyrue.

Haxonuts, UCHONIB3ys YEPTEKHBIC UHCTPYMEHTBI, PACCTOSHUSA: MEXKIY IBYMS
TOYKaMH, OT TOYKH J0 NPSIMOU, IJIMHY MYTH HA KBAJIPATHOU CETKE.

Beruucnare  miom@anas  GUryp, COCTaBJICHHBIX W3 MPSIMOYTOJIBHUKOB,
MCIIOJIb30BaTh pa3OMeHKE Ha MPSMOYTOJILHUKH, HA paBHBIC (UTYPHI, JOCTpauBaHUC
0 TPSIMOYTOJIBHUKA; IMOJIb30BATHCA OCHOBHBIMHU €IMHULIAMU WU3MEPEHUS IUIOIIAIM;
BBIPAXKATh OJIHH EIUHUIIBI U3MEPECHHUS TIJIOMIAIU Yepe3 Apyrue (mpu HeoOX0AMMOCTH
C OTIOPOIi Ha CITPABOYHYIO0 HH(POPMAIIHIO).

Pacrio3naBaTh Ha MOAENAX M W300pPKEHUSIX TUPAMHUAY, KOHYC, IMIMHID,
MCIIOJIh30BaTh TEPMUHOJIOTHIO: BEPIIIUHA, PeOpO, TpaHb, OCHOBAHUE, pa3BEPTKA.



N300pakath Ha KJIeT4aTOl OyMare mpsiMOYTOJIbHBIN TapaJlieeTUIe]I.

Bbraucnsate 00bEM MPSAMOYTONBHOTO Mapaijiesienumneaa, Ky0a, mojlb30BaThCs
OCHOBHBIMH €IMHUIIAMHU W3MepeHHs 00BhEMa; BBIpaKaTh OJHU CIUHUIIBI U3MEPEHUS
00bEMa depe3 Apyrue (C ormopoit Ha CIpaBOYHYIO HH(POPMAITHIO).

Pemate HecJOXHBIC 3aaud HAa HAXOXKJICHHUE TEOMETPHUYECKHX BEIMYUH B
NPAaKTHYECKUX CUTYaIUsIX (IpU HEOOXOUMOCTH C BU3YAIBHOH OMOPOi).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «AJITEBPA». 7-9
KJIACCBI
Hean n3yyeHust yueOHOro Kypca

AnreOpa sBIS€TCS OJHUM W3 OIOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHA
o0ecreynBaeT HM3y4yeHUE IPYrMX [WCLUUIUIMH, KaK E€CTECTBEHHOHAYyYHOIO, TaK W
TYMaHUTApHOTO IUKJIOB, €€ OCBOCHHE HEOOXOIUMO sl MPOIOJKEHUST 00pa30BaHuUs
Y B NOBCEAHEBHOM XW3HU. Pa3zBuTHe y 00ydaronuxcsi HAyYHBIX IPEICTABICHUN O
MIPOUCXOXKICHUH W CYITHOCTH aJreOpandecKux aOCTpakiui, Croco0e OTpakeHHS
MaTeMaTUYeCKOW HAyKOW SIBJICHMA W TIPOIECCOB B TMPUPOJE U OOIIECTBE, POJIU
MaTe€MaTUYeCKOro MOJIEIMPOBAHUS B HAay4HOM T[O3HAHMM U B IMPAKTHKE
crocoOCTBYET (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KAYECTB MBIIUICHHUS,
HEOOXOUMBIX JUIsl afanTallid B COBpeMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbl €CTECTBEHHBIM 00pa3oM oOecneuyrBaeT pa3BUTUE YMEHHUS HAOII0AaTh,
CpaBHUBATb, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUUYHOCTH MBIILIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOM JICHCTBUSI M  BBIBOJBI,
dopMmynupoBath yTrBepKAeHHs. OcBoeHHE Kypca anreOpbl 00ecreurBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYYalOlUMXCS: OHM HCHOJb3YIOT JEAYKTHUBHBIE H
WHJYKTUBHBIE DPAacCYyXIeHUs, 0000IIEHHEe M KOHKPETU3ALHI0, a0CTparupoBaHUE M
anajmoruto.  OOydeHue  anrebpe  mOpeanojaraeT  3HAYUTENBHBIMN  O00BEM
CaMOCTOATENIbHOM  JCSITENBHOCTH  OOyYarolmuxcsi, I[O3TOMY CaMOCTOSITENbHOE
pEelIeHNE 3a/ad €CTECTBEHHBIM 00pa30M SBIIECTCS pealn3alueil 1eITeIbHOCTHOIO
MpUHIUIA OOyYEHHUS.

B crpykrype mnporpamMmbl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHUMAIOT COJEPKATEIBbHO-METOANYECKHE JuHUU: «Yucna wu
BBIYHUCIICHUSY; «ANTeOpanvecKkue BBIPAKECHUs»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxxknasa u3 3Tux coaepkaTeabHO-METOIUYECKUX JIMHUM pa3BUBaeTCA HA
OPOTSKEHUM TPEX JIET M3YyUEHHUs Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasich U
B3aMMOJICICTBYS C JIPYTMMH €ro JUHUAMU. B Xozme usydyeHus kypca oOydaromumes
MIPUXOJUTCS JIOTHYECKH PACCYKIaTh, HMCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M € 3TUM LIeNeco00pa3HO BKIIOUUTH B IPOrpaMMy HEKOTOPbIE OCHOBBI
JIOTUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3Jielbl MATEMAaTUYECKOTO 00pa30BaHus U
CIOCOOCTBYIOIINE OBJIAJIEHUIO oOy4JaromumMucs OCHOB YHUBEPCAJIBHOTO
MaTeMaTU4yecKoro  s3plka. Takum  o0pa3oM, MOXKHO  yTBEpXKJIaTh, 4YTO
COJICPKATEIIbHOW U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «AJreOpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapakTep.

Copepxanve JnuMHUM «YuWcina W BBIYKMCICHUS CIYXKUT OCHOBOM IS
JaJIbHEHIIIET0 W3Y4YeHHs] MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOYyYaroluxcs
JIOTUYECKOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHHUS TOJIb30BAThCS aJTOPUTMAMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOTUMBIX Ui MOBCETHEBHOU
KU3HU. Pa3zBUTHE MOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU U
HUppAMOHATLHBIMHU YKCIIaMi, (POPMHUPOBAHUEM TPEACTABICHUM O JCHUCTBUTEIHHOM
qyucie. 3aBEpIICHUE OCBOCHHS YHUCIOBOM JIMHUM OTHECEHO K CTapIIEMy 3BEHY
o011iero oOpa3oBaHusI.

Conepxanue JIByX aareOpanuecKux JUHUNA — «AJIreOpandecKue BBIPKCHUS



U «YpaBHEHUA M HEPABEHCTBa» CIOCOOCTBYET (OPMUPOBAHHUIO y OOYyYarOIIMXCs
MaTEMaTUYECKOI0 ammnapara, HEOOXOAMMOIO il pEIIeHUs 3aJad MaTeMAaTUKH,
CMEXHBIX IPEAMETOB M IPAKTHUKO-OPUEHTUPOBAHHBIX 3aady. B OCHOBHOM mIKOJIE
y4eOHBI MaTepuasl IpyHNIUPYETCsl BOKPYTI pPALMOHAIBHBIX BBIpAXKEHUU. Airedpa
JEMOHCTPUPYET 3HAYECHUE MATEMATHKHU KaK A3bIKa JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, OMMCaHMs MPOILIECCOB U SBJICHUH peanbHOro mupa. B 3amaum oOydeHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEO0OXOJUMOTr0, B YaCTHOCTH, JUII OCBOCHHS Kypca HMH(DOPMATHKH, W OBJIAJCHUE
HaBbIKAMU JICAYKTUBHBIX paccyxaeHuid. [IpeoOpa3zoBaHue CHUMBOJIBHBIX (HOpM
BHOCHUT CBOHM crneuu(uueckuid BKIAJ B pPa3BUTHE BOOOPaKEHHUsS, CIOCOOHOCTEH K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUeCKO JMHUN HALIEIEHO Ha IOJIyuyeHHUEe
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IS
OMUCAaHUs U HUCCIEJOBAHUS PAa3HO-00Opa3HBIX MPOLIECCOB U SIBJICHUHM B MPUPOAEC U
oOuiectBe. M3yueHue 3TOro marepuajia CrioCOOCTBYET Pa3BUTHIO y OOydarolmmxcs
YMEHUS UCIONb30BaTh Pa3IUYHbIE BbIPA3UTEIbHBIE CPEJCTBA S3bIKA MATEMATUKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IIPEAICTABICHUN O POJIM MaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

MecTo yueOHOro Kypca B yueOHOM IIaHE

CornacHo yueOHOMYy IUIaHy B 7-9 Kiaccax u3ydaercs Y4yeOHBIH Kypce
«AnreOpa», KOTOPbIM BKJIIOYAeT CJEAYIOIIME OCHOBHBIE pa3Jelbl COJACpPKAHUS:
«Yucnma ¥ BBIYUCIEHUSN», «AJreOpandyeckue BBIPDAKEHUS», «YPaBHEHUA U
HEPABEHCTBA», « DYHKIUI.

VY4eOHbIN MJIaH Ha HU3y4yeHue anreOpbl B 7-9 kinaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUECHHUE KaXKIOro rojaa oOy4yeHHs, BCEro 3a TpU roaa
o0yueHnust — He MeHee 306 yueOHBIX YacoB.

COHEPXXAHUE YUYEBEHOI'O KYPCA «AJIT'EBPA» (110 TOJAM OBYYEHUA)
7 KIIACC

Yuciaa v BBIYUCICHUSA

Hpobu OOBIKHOBEHHBIE U JAECATUYHBIC, MEPEXO0] OT OAHOW (OPMbI 3aIlUCU
npobeit k gpyroil. [loHsTMe parMOHATBHOTO YHCNA, 3aliCh, CpPaBHEHHE,
YVOOPSAOYMBAHUE  pallMOHAJIBHBIX  yHcel. ApudmMerndyeckue  JIEHCTBUS  C
palMOHAJIBHBIMU 4YHCIIaMU. PerieHue 3amad U3 peanbHOM NMPaKTUKW HA 4YacTH, HA
JpOOH.

Crenenb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpejesieHre, Mpeodpa3oBaHue
BBIPQKEHUI Ha OCHOBE OIpejAesieHus], 3anmuch Oonplnx uucen. [IpoueHtsl, 3anuch
MPOLEHTOB B BHJE ApoOU M ApoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 33aJauM Ha
MPOLIEHTHI, pEeLIEHUE 3a]1a4 U3 PEAIbHON MPAKTUKH.



IIpumeHeHre  NPU3HAKOB  ACIMMOCTH,  PA3J0KEHHE HA  MHOXHUTEIU
HaTypaJbHbIX YNCEIL.

PeanpHble  3aBHCHMMOCTH, B  TOM  4Yucile T@psMas W oOpaTHas
IPONOPLUHUOHAIIBHOCTH.

AJireOpandecKue BbIPaKeHUA

IlepemMeHHBIE, YMCIIOBOE 3HAYECHHME BBIPAKECHUS C NEpeMEHHOM. JlomycTtumbie
3Ha4YeHUs NEepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEXKIy BEIMYMHAMH B BUJE
dbopmynbl. Beruuciaenuss no gopmynam. [IpeodpasoBanrie OyKBEHHBIX BBIPAKEHUI,
TOKIECTBEHHO  paBHbIE  BBIPAKEHMs, TMpaBwia MpeoOpa3oBaHUs CYMM H
IPOU3BEICHUH, MPaBUIIa PACKPBITUSI CKOOOK U MPUBEJEHUS MOJTOOHBIX ClaraeMbIX.

CBoiicTBa CTENEHH C HATYPAJIBHBIM TOKA3aTEIEM.

OpHounensl U MHOrousjeHsl. CteneHb MHOrowieHa. ClOXeHUe, BBIYUTAHUE,
YMHOEHHUE MHOTOWICHOB. POpMyIIbl COKPAILIEHHOTO YMHOXKEHUA: KBaJAPaT CYMMBI U
KBazpaT pasHocTH. DopMmyisia pa3HOCTH KBajpaToB. PasiokeHue MHOTOYWICHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb YpaBHEHUWs, IMpaBuUja MpeoOpa3oBaHUs YpPaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JluHetHOe ypaBHEHUME C OJHOW IIEPEMEHHOM, YHCIO KOPHEH JIMHEUHOTO
YPaBHEHMS, PEIICHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUM MO YCIOBUIO
3amaun. Pemenue TeKCTOBBIX 3a1a4 ¢ MOMOIIBIO YPABHEHUM.

JIuneliHOe ypaBHEHHE C JBYMs IEpeMEHHbIMH U ero rpaguk. Cucrema aByX
JIMHEMHBIX YPAaBHEHUM C JBYMsS II€pEMEHHbIMHU. PelleHue CcHucTteM ypaBHEHUU
croco0oM NoJCTaHOBKH. [IpuMepsl peleHus] TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YpaBHEHUM.

DOYyHKIUU

Koopannara touku Ha npsMou. HuciioBble TpoMexyTKU. PaccrosHue Mexnmy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX m Oy. AbGcumcca u opauHaTa
TOYKM Ha KOOPAMHATHOW IIOCKOCTH. [Ipumepsl rpadukoB, 3a1aHHBIX (POPMYIAMH.
Urenue rpaukoB peanbHbIX 3aBucuMocTeil. [lonarue pynkuuu. I'paduk QyHkuu.
CaoiictBa ¢yukuuii. Jlunerinas ¢ynkius, e€ rpaduk. ['paduk yskiuu y = |X|.
['paduaeckoe pereHre TMHEWHBIX YPAaBHEHUH U CUCTEM JIMHEHHBIX YPaBHECHUM.

8 KIIACC

Yucaa 1 BbIYUCIEHUSA

KBagpatueiii xopenp wu3 uwucna. [loHsTHe 00 wuppanMoHAIBHOM YHUCIE.
JlecaTuuHble TPUONMKEHUST UppalMOHAIBHBIX uncesl. CBoOHCTBa apu(pMETHUUECKUX
KBaJIpaTHBIX KOpHEH M UX MPUMEHEHHE K TPEoOpa30BaHUIO YUCIOBBIX BhIPAXKEHUN U
BBIYHCJICHUAM. J[€ICTBUTEIBHBIC YHUCIIA.

CrerneHs ¢ 11eJIbIM MoKazaTesieM U e€ cBoiicTBa. CTaHaapTHAs 3alUCh YKCa.



AJuiredOpanyecKue BbIPpaKeHUS

KBanparHseiil TpExuiieH, pa3ioxKEHHE KBAAPATHOIO TPEXWICHA HA MHOKUTENU.

Anrebpanyeckass apoOb. (OCHOBHOE CBOMCTBO anreOpanyeckoil  apoOw.
CnoxxeHue, BbIYUTAHUE, YMHOXEHHUE, JIeJICHHE anreOpauvyeckux  JApoOei.
PannonanbpHbie BRIpaXKEHUS U UX MPE0Opa3OBaAHHUE.

YpaBHeHHS U HEPABEHCTBA

KBagpatnoe ypaBHeHue, dhopMmysa KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemenue ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM MW KBaJpaTHBIM.
[Ipocreiimme qpoOHO-palMOHATIbHBIE YPABHEHUS.

I'paduueckas mHTEpHIpeTanus ypaBHEHUN C JBYMsI NMEPEMEHHBIMH M CHUCTEM
JVHEWHBIX YpPAaBHEHUU C JBYMsS MNepeMeHHbIMU. lIpumepsl pemeHns cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienne TeKCTOBBIX 3a7a4 anreOpandeckuM CriocoOoM.

HucnoBble HEpABEHCTBA U UX CBOWMCTBA. HepaBeHCTBO ¢ OJHOM NEPEMEHHOM.
PaBHOCUNIBHOCTH HepaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
Cucrembl JIMHEWHBIX HEPABEHCTB C OJJHOW MMEPEMEHHOM.

DOYyHKIUU

[Tonsitue pynkiuu. O6nacTh onpeAesieHus 1 MHOXKECTBO 3HAYCHUN (DYHKIIUH.
CrniocoObl 3a1anus QPyHKITUH.

I'padpux Pynkuuu. Urenuwe cBoicTB ¢GyHKuMu 1o €€ rpaduky. [Ipumeps
rpa@ukoB (QyHKIHMA, OTPaKAIOIINUX PEATTbHBIE POLECCHI.

OyHKIMK, OMNUCHIBAIOIIME TPSIMYyH0 UM OOpaTHYO MPOMOPLUOHAIBHbBIC
3aBHCHMOCTH, ux rpadukn. OyHkmmn Y = X2, Y = x3, y = VX, y=|x|. ['paduueckoe
pEIlIeHUE YPaBHEHUN U CUCTEM YPABHECHUM.

9 KJIACC

Yucaa v BBIYUCICHUSA

PaunoHanpHbple 4KMCa, MppalMOHAIbHBIE YKCIIA, KOHEYHbIE M OECKOHEYHBIE
JeCATUYHbIE NpoOU. MHOXKECTBO NEHCTBUTEIBHBIX YMCEN, JEHCTBUTEIbHBIE YHCIIA
Kak OeCKOHEUHbIe JeCATHUHbIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JACHUCTBUTEIIBHBIX YACET U KOOPAUHATHOM ITPSMOM.

CpaBHEHHME  JACUCTBUTENBHBIX  YHUCEN, apuUPpMETUYECKUe JEeUCTBUS  C
NEUCTBUTEIBHBIMU YUCIAMU.

Pa3smepbl 0OBEKTOB OKpYXKAloOIIEr0 MHpa, JUIMTEIBHOCTh IIPOIECCOB B
OKpPY’KaIOILIEM MUPE.

[TpuOmmk€HHOE 3HAUYE€HHE BEJIMYMHBI, TOUHOCTh MpHUOMMKeHus. OKpyrieHue
yucen. [Ipuknaka u orieHKka pe3yJIbTaTOB BEIYUCIEHUN.

YpaBHeHUS U HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOISIIIUXCA K TUHEUHBIM.



KBagpatHoe ypaBHeHue. PemieHne ypaBHEHUM, CBOIAIIMXCS K KBaJIpaTHBIM.
bukBaaparHoe ypaBHeHue. IlpuMepbl pelieHuss ypaBHEHHMU TPETbEH M YETBEPTOU
CTETIEHEN Pa3JI0)KEHNEM HA MHOXKHUTEIIN.

Pemenune apoOHO-pallMOHANBHBIX YpaBHEHUM. PerieHne TEKCTOBBIX 3ajad
aredpanyeckuM METO/I0M.

VYpaBHeHHE ¢ JByMSI MEPEMEHHBIMH U ero rpa¢uk. Pemenme cucrem IByX
JIMHEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMU. PelleHne cucTem IBYX ypaBHEHUU,
OJTHO U3 KOTOpBIX JHMHEHHOE, a JApyroe — BTOpOW cTeneHu. Ipaduueckas
UHTEPIPETALNs CUCTEMBl YPABHEHHM C IBYMS IIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a71a4 aare0panyeckum crocoooM.

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEWHBIX HEPABEHCTB C OJHOM NEPEMEHHOM. PemeHne cucrem
JUHEHHBIX HEPAaBEHCTB C€ OJHOW mnepeMeHHOW. KBagpaTHele HepaBeHCTBA.
I'paduyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JIByMs
IIEPEMEHHBIMH.

DOYyHKIUU

KBagpatnunas ¢ysnkuus, e€ rpadpuk u cBoictBa. [lapaboma, koopAuMHATHI
BEPILIKHBI 1apadoIibl, OCb CAMMETPUHN NapadOJIbL.

Ipadukn ynxumit: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u nx
CBONCTBA.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPecCUm

[loHATHE 4YHCIIOBOM NOCIENOBATENBHOCTH. 3aJaHHE IOCIEN0BATEIBHOCTH
peKyppeHTHO# dhopmyIioii u Gpopmymoit N-ro uieHa.

Apudmernueckas u TeomeTpuyeckas mnporpeccud. PopMynbl N-ro 4jeHa
apu(pMETHIECKON U TEOMETPUUECKOUN MPOTPECCUid, CyMMBI TIEPBBIX N UJICHOB.

N300paxkeHre 4YIEHOB apU(PMETHUECKOW U TEOMETPUYECKON mporpeccuid
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBI M SKCIOHEHUIHAIBHBIA POCT.
Ci1oXHbIE TPOLICHTBHI.

TIJTAHUPYEMBIE ITPEJIMETHBIE PE3VJILTATHI OCBOEHUS PABOUYEN
I[TPOI'PAMMBI KYPCA «AJIT'EBPA»

OcBoenue yueOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOIO OOIIIETo
oOpa3oBaHMsl JIOJDKHO OOECHeuMBaTh JOCTIDKEHHUE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

7 KJIIACC

YucJa 1 BbIYUCIEHUS

BrimonHATh, couyeTass yCTHBIE W TMHUCHMEHHBIC TMPUEMBI, apuMeTHIecKue
JIEVCTBUS C PAllHOHAJTbHBIMHA YUCIIAMM.

HaxoauTh 3HAUYE€HHUS YMCIOBBIX BBIPAKEHUN; MPUMEHITh Pa3HOOOpa3HbIE
CrocoObl M MPUEMBI BBIYMCIICHUS 3HAYECHHUH JPOOHBIX BBIPAKECHUM, COJEp Kallinx



OOBIKHOBEHHBIE U ACCSITHUHBIEC TPOOH.

[lepexomuth OT omHOM (opmbl 3amuicu 4Yucen K Jpyroil (mpeodpa3zoBbIBaTh
JNECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSIIOYMBATh PALIMOHAIBHBIE YHCIIA.

OKpyrJsTh yucia.

BBINONHATh TPUKHUAKY U OLEHKY PE3yIbTaTa BBIUMCICHUHN, OLIEHKY 3HAYCHHUIA
YUCJIOBBIX BBIPAYKCHUM.

BhINMonHATh JEUCTBUS CO CTENEHSMHM C HaTypaJbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CHPABOYHYIO0 HH(GOPMAIIHUIO).

[IpuMeHATh NPU3HAKK JACIUMOCTH, PA3JI0KEHUE Ha MHOXKUTEIIA HATYpPaJbHbBIX
qucel.

Pemate mpocteiiiline MNPaKTUKO-OPUEHTUPOBAHHBIC 3a7aud, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MOPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMU,
MHTEPHPETUPOBATh PE3YJIBTATH PEUICHUS 337a4 C YYETOM OTPAHUUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AuredpanvyecKue BbIPpAKeHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
anredpandeckoil TEPMUHOJIOTHUEN U CUMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOKEHUW TPU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Breinonuats nmpeoOpa3oBaHus 1I€JI0T0 BBIPAKEHUS B MHOTOWIEH MPUBEICHUEM
MOJI00HBIX CaraeMbIX, pACKPBITHEM CKOOOK.

BBITIONHAT YMHOKEHHE OJIHOWIEHAa HAa MHOTOWIEH M MHOTOWIEHa Ha
MHOTOYJICH, MPUMEHATh (DOPMYJIbI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH (C OMOpoit
Ha CMPaBOUYHYIO0 UHGOPMAIIUIO).

OcyliecTBISATh Pa3NIOKEHUE MHOTOYJIEHOB HA MHOXHUTEIU C TOMOIIBIO
BBIHECEHHSI 32 CKOOKH OOIIETr0 MHOXXHUTEJS,, TPYIITUPOBKHU ClIaraéMbIX, MPUMEHEHHSI
(dbopMyI1 COKpaIIEHHOTO YMHOKEHUS (C OMOPOH Ha CIIPaBOYHYIO HH(DOPMAITHIO).

[TpumensTh npeoOpazoBaHusi MHOTOWICHOB IS PEIICHUS Pa3JIMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXKHBIX MMPEIMETOB, U3 PEATIbHON MPAKTHKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATYpPaJbHBIMU IIOKA3aTEISAMMU IS
npeoOpa3oBaHus BeIpAXKEHUH (C OMOPOI Ha CPaBOYHYIO HHGOPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
Iepexo/ia OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepATs, SBIsAeTCS 11
YHUCJIO KOPHEM YPaBHEHHS.

Nmetr mpencraBieHue o TrpapuyecKux MeToaaxX MPU PElIeHUU JTUHEHWHBIX
YPaBHEHUU U UX CUCTEM.

[logOupaTe mnpuMepbl Map 4YHCEN, SBISIOMUXCSA PEIICHUEeM JMHEHHOTO
YpaBHEHUS C ABYMS IEPEMEHHBIMHU.

CtpouTh B KOOPAUHATHON TUIOCKOCTH TpadUK JTUHEHHOTO YPaBHEHUS C IBYMS
MePEMEHHBIMU; TIOJIBE3YSCh TPaUKOM, TPUBOIUTH PUMEPHI PEIICHUS YPABHECHHSI.

Pemiats cucteMbl JBYX JUHEHWHBIX YPABHEHUN C ABYMS MEPEMEHHBIMHU, B TOM
gucie rpadudecku (C Ormopoi Ha aNrOpPUTM YIEOHBIX JIEHCTBHIA).



CocTaBnsaTh (IOCIE COBMECTHOI'O AaHAINW3a) M PElIaTh JMHEHHOE YpaBHEHHE
WM CUCTEMY JIMHEMHBIX YPABHEHHMU IO YCIOBHUIO 3a/a4M, MHTEPIPETUPOBATH B
COOTBETCTBHM C KOHTEKCTOM 3a]1a4y MTOJTYyYEHHBINA PE3YJIbTAaT.

Koopaunarel u rpadpuxku. @yHKIUU

N300pakath HA KOOPJAUHATHOW MPSAMON TOYKH, COOTBETCTBYIOIINE 3aJlaHHBIM
KOOpAWHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI; 3aMHUChIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpandeckoMm si3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TPaPUKH TUHEHHBIX PyHKIUH. CTpouTh Tpaduk GyHkuu Y = kX + b,

OnuceiBaTh C TMOMOILIBI0 (YHKIUHA M3BECTHBIE 3aBHUCHMOCTH  MEXIY
BEJIMYMHAMU (110 aNTOPUTMY Y4€OHBIX JIEMCTBUIA): CKOPOCTb, BPEMsl, PACCTOSHUEC,
[[eHa, KOJIMYE€CTBO, CTOMMOCTD; TIPOU3BOUTEILHOCTD, BpEMS, 00bEM PabOTHI.

Haxoauts 3HaueHue GyHKIIMH 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduueckuil cnocod NpeacTaBlIeHHUS M aHanIM3a UHGOpPMaluu;
U3BJIEKATh U UHTEPIPETUPOBATH HH(POPMALIHMIO U3 Tpa(UKOB PEaJbHBIX MPOLIECCOB U
3aBUCUMOCTEMN.

8 KJIACC

Yucaa v BBIYMCICHUA

Hcnonb30BaTh Ha4yaJbHBIE IIPEACTABICHHUS O MHOMKECTBE JEUCTBUTEIBHBIX
qucesl JUisl CPaBHEHUs, OKPYIVIEHHWS M BBIYUCIECHUHN; U300paXkaTh ACHCTBUTEIbHBIC
4yCjla TOYKaMUA Ha KOOPAUHATHOU IIPSAMOU.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBAaJPATHOTO KOPHS; HAXOAUTh
KBaJIpaTHbIE KOpPHH, HCIIOJIb3Yysl NPU HEOOXOIUMOCTH KaJIbKYJSTOP; BBINOJHATH
npocTelime npeodpa3oBaHusl BBIPAKEHUM, COAEpKalIUX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ys CBOMCTBA KOPHEM.

Hcnonb30oBaTh 3amucu OOJBIIMX U MajbIX YHCEN C MOMOUIBIO AECATUYHBIX
npoOeii u creneHelt yucna 10.

AJsiredOpanvyecKue BbIPpAKEHUA

[IpuMeHATP NOHATHME CTENEHW C LEJNbIM  IIOKa3aTeJIEM, BBINOJHATh
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAILMX CTENEHW C LEeIbIM IoKazareineM (c
MCIIOJIb30BAaHUEM CITPAaBOYHON WH(MOPMAITIH).

BBINONHATE HECIIOXKHBIE TOXAECTBEHHbIE NpeoOpa3oBaHUs pPALMOHAIBHBIX
BBIPOKEHU HAa OCHOBE MpaBWJI JIEWCTBUM HAJ] MHOTOUYJICHAMHU M anreOpandecKuMH
TPOOSMHU.

PacknanpiBaTh KBapaTHBINA TPEXWICH HA MHOKHUTEIH.

[TpumensTs npeoOpa3oBaHUs BbIPAKEHHUM NI PEIICHUs pa3iMyHbIX 3a/1ad U3
MaTeMaTUKH, CMEXKHBIX NPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

PemaTte nuHelHble, KBaJpaTHbIEe ypaBHEHUS (C MCIOIBb30BAHUEM CHPABOYHOM
uH(popManMu) U palOHAJIbHBIE YpaBHEHMS, CBOJASIIMECS K HHUM, CHCTEMbI JBYX
YPaBHEHUH C IBYyMS [IEPEMEHHBIMHU.

IIpoBOANTE MPOCTEUIINE HUCCIEAOBAHUSA YPAaBHEHUW U CUCTEM YPaBHECHUH, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKkux npeacTaBieHuil (yCcTaHaBIUBaTh, UMEET JIU



YpaBHEHHUE WM CUCTEMa YPAaBHEHUU pELICHUS, €CJIU UMEET, TO CKOJIbKO, W Mp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUH.

[lepexoauTh OT cioOBeCHOW (OPMYIMPOBKM 3aauu K e€ ainredpandeckoit
MOJENH C T[OMOUIBI0 COCTABJICHUS YpPAaBHEHUsS WA CHUCTEMbl YpaBHEHMIA,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJYYEHHBIN PE3YNbTAaT.

[IprMEHATh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKU; PEIIATh
JMHENHHbIE HEPABEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI; 1aBaTh rpaduyecKyro
WJUTIOCTPALMI0 MHOKECTBA PEIIEHN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

OmnepupoBath Ha 0a30BOM ypoBHE (QYHKIIMOHAIBHBIC TOHATHS M S3BIK
(TEpMUHBI, CUMBOJHMYECKHE OOO3HAYEHUS); OMPENEATh 3HAUYCHHE (PYHKIMU TIO0
3HAYCHUIO apTyMEHTa; ONPEACIIATh CBOMCTBA (PYHKITUH TI0 €€ rpaduKy.

Crpouts rpaQuky >aeMeHTapHbIX QyHKIMI Buaa , Y = X2,y = X3,y = /x ,

k o o ..
Y= =, ONHUCHIBaTh CBOICTBAa YMCIOBON (QyHKIMU 10 €€ Trpaduxky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISIONIEH MOMOIIBIO).

9 KJIACC

Yucsia ¥ BbIYMCICHUS

CpaBHUBATH U YIIOPSAAOYMBATH PALMOHAIBHBIEC U NPPALMOHAIBHBIE YHCIIA.

BoinonHATh apudmMeTHuecKkue IeUCTBHS ¢ PAlMOHATBHBIMU YKCIaMU, cOYeTast
YCTHbIE W THUCHBMEHHBIE TNMPUEMBI, BBIIOJIHATH BBIYUCICHHUS C WPPALMOHAIBHBIMU
YUCIIAMU.

HaxoauTe 3HaYeHUs CTENEHEN C LEIbIMU [10KA3aTeNIIMU U KOPHEHN; BBIUUCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAKEHU.

OKpyrasTe JNEUCTBUTENBHBIE YHCIA, BBINOIHATh IPUKUAKY PE3YJIbTATa
BBIYMCIICHUN, OLICHKY YHCJIOBBIX BBIPAKCHUM.

YpaBHeHMs U HEPABEHCTBA

Pemate nuHENHBIE U KBapaTHbIE YPABHEHUS, YPABHEHUS, CBOISIINECS K HUM,
MpocTelIre JPOOHO-pPallMOHAIbHBIE YPABHEHMS.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YpPAaBHEHHU C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBl JABYX YPaBHEHUH, B KOTOPBIX OJHO YpPaBHEHUE HE
SIBJISIETCS IMHEUHBIM (110 BU3yaJIbHOU orope).

Pemate mnpocTedme TEKCTOBBIE 3a/layd  alreOpanyeckuMm CrocoooM ¢
IIOMOIIBI0 COCTABJICHHS YPAaBHEHUS WJIM CHCTEMBI [BYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMM.

[IpoBOoAUTE MpOCTEHIINE HUCCIECIOBAHUSA YPABHEHWM M CUCTEM YpPaBHEHUMU, B
TOM YHCJIe C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHH (yCTaHABINBATD, UMEET JIU
YPaBHEHUE WIH CUCTEMA YPABHEHUI PELICHHUS, €CJIU UMEET, TO CKOJIBKO, U IIp.).

Pemarp nuHENHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA; H300paxkaTb
pEeLIEHNE HEPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3alMCBIBATh PELICHHE C ITOMOILBIO
CHUMBOJIOB.

Pemats cuctemsl JINHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAKOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU



MPSAMOM, 3aIIMCBIBATh PEIICHUE C HOMOIIBIO CHUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PENICHUM PA3JIMYHbBIX 3a7a4.

DOyHKUIMHA

Pacno3naBath ¢yHKIMM u3y4eHHBIX BHAOB. [loka3piBaTh CXeMaTHYECKH
pacrojoKeHHEe Ha KOOPAMHATHOW IIOCKOCTH TpadukoB (yHKIUN Buma: Y = KX,

k .
y=kx+b,,y=ax®+bx+c,y=x3y =+x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHIA

K03 (UIIMEHTOB; OMUCHIBATH CBONCTBA (PYHKIIHIA.

Crtpouts U u300pakaTh CXEMaTHYECKH TpaduKU KBaIpPaTUYHBIX (DYHKIHH,
OTHCHIBATh CBOMCTBA KBAIPATUUHBIX (DYHKIUH 1O X rpadukam.

Pacno3naBaTh KBaapaTHuHylO (DYHKIHIO MO QopMmyie, TPUBOAUTH MPUMEPHI
KBaJIpaTHUHBIX QYHKIUI U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.

Yuci1oBble MOC/I€10BATEILHOCTH H IPOrpeccun

Pacno3HaBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO TPOIPECCUU TPU Pa3HBIX
croco0ax 3aaHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJB30BaHHEM (GopMya N-TO  4ieHa
apu(pMeTHYeCKo M TreOMETPUYECKOM IMPOrpeccuil, CyMMbl NEPBBIX N 4I€HOB (C
OTIOPOM Ha CIIPaBOYHYIO HH(POPMAILHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCJIOBBIMHU IOCJIEOBATEIBHOCTSAMH, B TOM
YuClie 33/1a4d U3 PEAIbHOM KU3HU (C MCIOJB30BAaHUEM KaIbKYJISITOPA, LU(PPOBBIX
TEXHOJIOTHHA).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS». 7-9
KJIACCBI
Hean n3ydyenus yueOHOro Kypca

OO6mue nenu u3ydeHus: yueOHoro kypca «I'eoMeTpusy 3aKII0Yar0OTCs, MPEKIS
BCETO B TOM, YTO HA YpOKaX TEOMETPHUU OOYYAIOIIMICS YYHUTCS TPOBOJIUTH
JIOKA3aTENbHBIC PACCYXKJICHUS, CTPOUTH JIOTHUYECKHE YMO3AKIIOUEHUS], JTOKAa3bIBATh
VWCTUHHBIC YTBEPXKACHUSA W CTPOUTh KOHTPOPUMEPHI K JIOKHBIM, HPOBOIAUTH
PACCYXXJIEHUS «OT MMPOTHUBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (hOPMYIUPOBATH
oOpaTHbIC YTBEpXKIeHUsA. B 00ydyeHMH YMEHHIO pacCyXIaTb COCTOUT Ba)XHOE
BOCHIUTATEJILHOE 3HAUCHUE U3YUECHUSI T€OMETPUU, IPUCYIIEE MMEHHO OTEYECTBEHHOU
MaTEMaTHYECKOM IIIKOJIC.

BTopoil 1enpi0 M3ydeHUS TEOMETPUU SIBIACTCA MCIOJIB30BAHHE €€ Kak
WHCTPYMEHTA NPU PEIICHHWM KaK MAaTEMaTUYECKUX, TaK M NPAKTHUYECKUX 3ajad,
BCTPEYAIOIIMXCS B  pEAIbHOM  KU3HU. ODTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIIUTEIbHASA JIMHUA B HM3YYCHUU TE€OMETPUM B IIKOJE. [J19 3TOro y4uTelnto
PEKOMEHTYETCS noAOUpaTh 3a7a4u MIPAKTUYECKOTO Xapakrepa JUIS
paccMaTpUBaEMbIX TE€M, YYUTh OOYyYalOIIMXCS CTPOUTh MAaTeMaTHYECKHE MO
pEAIbHBIX KWU3HCHHBIX CUTyallWi, TMPOBOJAUTH BBIYUCICHHS W  OLCHHUBATH
aJICKBATHOCTh TMIOJIyYEHHOrO pe3yJsbrata. KpalilHe BaXHO NOMYEPKMBATH CBA3U
F€OMETPUM C APYTUMHU TPEAMETAMH, MOTHUBHPOBATH HCIOJIb30BaTh OIPEICIICHUS
reoMeTpuYecKuX (Uryp U TMOHATHM, JTEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBIX
yMEHHI B (pU3UKEe U TEXHUKE. DTH CBSI3U HanboJee IpKo BUIHBI B TeMaX «BekTophi»,
«Tpuronomerpruueckue CcoOOTHOWIEHHs», «Meroax koopauHat» u  «Teopema
[Tudaropar.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo ywyeOHOMY TIuIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHbId Kypc
«I"eomeTpusi», KOTOPBIA BKJIIOYACT CIEAYIONIME OCHOBHBIC pa3ieibl COJICP>KAHUS:
«I'eomeTpuueckre QGUTrypsl U HX CBOHCTBa», «M3MepeHHe TreoMeTpuuecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI Ha IUIOCKOCTH», «BekTopbi»,
«JIBmxenust mnockoctu» u «IIpeodpazoBanus mogo0us».

VYueOHbIl TUIaH TpeIycMaTpPUBAET U3yUYCHHUE T€OMETpUU Ha 0a30BOM ypOBHE,
UCXOJl1 M3 HEe MeHee 68 ydeOHbIX YacoB B Y4eOHOM TOAy, BCEro 3a TpPU roja
o0yueHus — He MeHee 204 yacos.

COJIEP)KAHUE YUEBHOI'O KYPCA «'EOMETPUSI» (IIO TOJAM
OBYUYEHUS)

7 KIIACC

Hauvanbuble noHaTus reomerpuu. Touka, mpsmasi, OTpe30K, Jdy4d. Yroi. Buasl
yriioB. BeptukaibHble W CMexHble yIubl. buccexktpuca yrma. Jlomanas,
MHOT'OYT'0JIbHUK. I]apaninenbHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBIX.



Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCeBOW cuMMmeTpud. [Ipumepbl
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE MOCTPOECHHMS C TMOMOUIBIO LUPKYJISl W JIMHEWKU. TpeyronbHUK.
Bricota, MmennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOoOeApeHHBII W paBHOCTOPOHHUM  TpeyroiabHUku.  HepaBeHcTBO
TPEYTOJIbHHKA.

CBoiicTBa U MPU3HAKK PaBHOOEIPEHHOIO TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpU3HAKK NapaJLIeNbHBIX NpsMbIX. CymMMa YIJIOB TPEyroJbHHUKA.
BHemHue yribl TpeyroiabHUKA.

[IpssmMoyrosibHbIA  TpeyroibHUK. CBONCTBO  MEOUaHbl  IPSIMOYTOJBHOIO
TPEyTOJbHUKA, IPOBEAEHHON K ruUnoreHyse. [Ipu3Haku paBeHCTBA NMPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. 1 IpsIMOYTOJIBHBIN TPEYyTrOJabHUK C yIiioM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHOW, TeopemMa O OonblieM yriae W OoNblIed CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuyeckoe MecTo TO4YeK. buccekTpuca yriia ©W  CEpEeaUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTa TOYECK.

OKpy>KHOCTb U KpYyT, XOpJla ¥ AMAMETP, UX CBOMCTBA. B3auMHOE pacIonoxeHue
OKpY’KHOCTH M mpsMou. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpPY’KHOCTB,
BIIMCaHHAas B yroJy. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yetpipéxyronpauku. [lapannenorpamm, €ro npusHaku M CcBOMCTBA. YacTHbIE
cllyyau MapajieJorpaMMoB (IPSMOYTOJIbHUK, POMO, KBajapaT), UX MNpPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Meton yaBoenusi Menuanbl. lleHtpanbHas cumMmetpus. Teopema @aneca u
TEOpEMa O IPONOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiapHuKa.

[Togobue TpeyronpHukoB, Kod(pdunument nomodus. Ilpusnaku mnogo0us
TPeyrojabHUKOB. [I[ppuMeHeHne noao0us npu peleHNH MPaKTUYECKUX 3a/1a4.

CpoiictBa miomaaei reomerpuueckux ¢uryp. Dopmynbl 18  UIOMIAIA
TpPEYroJibHUKa, Napajienorpamma, pomba u Tpaneuud. OTHOUIEHHE IUIOLIAAeH
MO00HBIX (UTYP.

Bpruncnenne mimomanerd TpEyroabHHMKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu penieHun
MIPAKTUYECKUX 3a/1a4.



CuHyc, KOCHHYC, TaHT€HC OCTPOro yria MpsSMOYIOJbHOTO TPEYroidbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUroHOMETprUYecKue QYHKIIMH YTIIOB
B 30, 45 u 60°.

BrniucanHble U LIEHTpAJIbHBIC YIJIBI, YTOJ MEXAY KAacaTeIbHOW U XOPAOU. Y TJIbl
MEXAY XOpJAaMH W CeKylIMMH. BrucaHHble W ONHUCAHHBIE YETHIPEXYTOIHHUKH.
B3anMHoe pacronoxenue AByX OkpyxHocTei. Kacanme okpyxknoctenr. OOmme
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUYECKOE
TOX1€CTBO. POPMYIIbI TPUBEIACHUS.

Pemenue TpeyronbHuKoB. TeopeMa KOCHHYCOB M TeOopema CUHYCOB. PemieHue
IIPAaKTUYECKUX 3a]1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [logodrie COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 pou3BEACHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIINX, TEOpPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, nmmHa  (MOAOyJdb) — BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAIpPABJIICHHBIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMd HaJd BeKTopaMu. Pa3noxeHue BekTopa 1O JABYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopnauHatel BekTopa. CKalsipHOE TPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE JUUIS HAXOXKACHUS JUIMH U YTJIOB.

JlekapTOBBl KOOpAMHATHI HA IUIOCKOCTU. YPaBHEHHUS NPSIMOW M OKPYKHOCTH B
KOOpPJIMHATAX, IEPEeCEYEHUE OKPYKHOCTEW M NpsMBIX. MeTon KOOpAMHAT U €ro
MIPUMEHEHUE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. J{nnHaA OKpyXHOCTH. ['panycHas n pannanHas
Mepa yrIja, BBIYMCIECHHME JUIMH JOyr OKpykHocTed. Ilnmomans kpyra, cekropa,
CErMeHTa.

JIBUKEHUsT TUIOCKOCTM W BHYTPEHHHE CUMMETpUM (uryp (daeMeHTapHbIe
npeacrapienus). [lapamiensusiii nepenoc. [ToBopor.

IIJIAHUPYEMBIE ITPEAMETHBIE PE3YJIbTATHI OCBOEHMS PABOUYEN
[TPOI'PAMMBI KYPCA «'EOMETPU A (ITO TOJAM OBYYEHUA)

OcBoenune yueOHOTO Kypca «I'eomMeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus JOJDKHO OOecleurMBaTh JOCTHXKEHUE CIEAYIOIINX IPEAMETHBIX
00pa3oBaTeNbHbIX PE3YNIBTATOB:

7 KIIACC

Pacno3naBaTh n3yueHHbIC TeOMeTpUYecKUe (PUTYPBI, OMIPEILATh UX B3aUMHOE
pacIiojioKeHue, u300paxaTh reoMeTpUYecKue (UTYPHI, BBIMOJHATH YEPTEKHU IO
YCIIOBUIO 3a1auu. M3mepsTh JIMHEWHbIE W YIJIOBBIE BEIWYMHBI. Pemars 3agadyn Ha



BBIUKCJIEHUE JJIMH OTPE3KOB U BEJIMYKH YTJIOB.

Henate TpyOylHO0 OILICHKY JIMHEHMHBIX W YIJIOBBIX BEJIWYHWH NPEAMETOB B
peaqbHOM JKU3HU, pa3sMEpoB IMPHUPOJHBIX OO0BEKTOB. Paznmnuarh pa3Mmepbl 3THUX
00BEKTOB I10 TOPSIIKY BETUYUHEI.

CtpouTh 4YepTeXH K TEOMETPUUECKUM 3ajadaM (C  HCIIOJIb30BaHUEM
CMBICJIOBOM OIOPBI: HABOIAIINE BOIPOCHI H/UJIN aIrOPUTMa YIeOHBIX ACHCTBHI).

[Tonp30BaThCAd MpU3HAKAMM PABEHCTBA TPEYTrOJIBHUKOB, MCIIOJIb30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOCPEHHBIX TPEYTOJIHLHUKOB IPHU PEIICHNUN 3a]1a4.

[IpoBOaANTE NOKA3ATEIBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[Tonp30BaThCA MNpPU3HAKAMU PABEHCTBA IMPAMOYTOJBHBIX TPEYTOJbHUKOB,
CBOVMCTBOM MEJIUAHBI, MIPOBEAEHHON K THIIOTEHY3€ MPSMOYTOJIBHOIO TPEYTOJIbHUKA, B
pelIEHUH TEeOMETPUYECKUX 3ajay (C HMCIOJb30BaHUEM 3PUTEIBHON HArIsJHOCTH
u/unu BepOabHOM OMOPHI).

OnpenensaTh napaieIbHOCTh MPSMBIX C ITOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT
¢ HUMHU cekymas. OnpenensaTs MapajuieIbHOCTh MPSIMBIX C TOMOIIBIO PAaBEHCTBA
PACCTOSHUI OT TOYEK OJHOM MPSIMOU JO TOYEK APYTOU MPSAMOM.

Pemiats 3a1aun Ha KiieTyaToi Oymare.

[IpoBOANTH BHIUMCIICHHS U HAXOJUTh YKMCIIOBBIC M OYKBEHHBIC 3HAUEHUS YTJIOB
B I€OMETPUYECKUX 3aJayax C MCIIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX IIPHU IMEPECEUCHUH JBYX
MApAJUICIBHBIX TMPSAMBIX CEKyIIeH. Pemate mpakTUYecKue 3a1a4uv Ha HaXOXKICHUE
YIJIOB.

HNmeTh npencTaBieHUE 0 MOHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMynMpOBaTh OMNPEACICHUS OKPYKHOCTH W Kpyra, XOpJbl U JHAMETPA
OKPYHOCTH, TOJIb30BATHCS MUX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOMCTBA IPHU
pellIeHnu 3a1a4.

OpHEeHTUPOBATHCS B MOHATHUSAX: OMMCAHHAS OKOJIO TPEYrOJIbHUKA OKPYKHOCTb,
IIEHTP ONMMCAHHOMW OKpYKHOCTH. OnepupoBaTh Ha 0a30BOM YpOBHE (paKTaMHu O TOM,
9TO OMCCEKTPHUCHI YIJIOB TPEYroJIbHUKA IEPECEKAOTCS B OJHOM TOUYKE, U O TOM, UTO
CEpECIVHHBIE MEPHECHAUKYJISIPBI K CTOPOHAM TPEYTrOJIbHUKA IMEPECEKAIOTCA B OJIHOM
TOYKE.

OpueHTUpOBaThCS B TMOHATHUSAX M OINEPUPOBATH Ha 0a30BOM YPOBHE:
KacaTejlbHass K OKPYKHOCTH, TE€OpeMa O MNEPHEHAUKYISPHOCTA KacaTeJIbHOW U
paanyca, NpOBEJEHHOTO K TOUKE KACaHUSI.

NmeTh mpencTtaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
MPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHUSI C MOMOIIBIO LUPKYJIS U
JIMHCHKH.

8 KVIACC

Pacrio3HaBaTh  OCHOBHBIC BHIBI  YETBHIPEXYTOJBHUKOB, MX  DJICMCHTHI,
MOJI30BATHCS X CBOMCTBAMU TIPH PEIICHUU T€OMETPUYECCKUX 3a1ad.

OpueHTHPOBATHCS B TIOHSATHM — TOYKH IEPECEYCHHUS MEIWaH TPEyroJibHUKa
(1leHTpa Macc) B pelieHuu 3aaad.



Bnanets noHsITUEM CpeAHEN TUMHUM TPEYTOJIbHUKA U TpaNeluu, MPUMEHSATh X
CBOMCTBA MPU PEIICHUH NPOCTEHIIINX T€OMETPUUECKHX 3aAa4. VIMeTh nmpeacTaBieHue
o teopeme daneca u TeopeMe 0 MPONOPIUOHATBHBIX OTpPE3KaX, MPUMEHATh UX IJIs
pEIIeHUs] MPAKTUYECKUX 3a]1a4 (C OTMOPO Ha 3pPUTENIbHYIO HAIISITHOCTB ).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJAbHUKOB B PEIICHUH HECIO0XKHBIX
r€OMETPUYECKUX 33]1aY.

[Tonb3oBaThess Teopemoit Iludaropa s pemieHHs TEOMETPUYECKUX U
MPaKTUYECKUX 3a]1a4.

BrnageTte TDNOHATHSIMM CHHYyCa, KOCHHYCa W TaHI€HCa OCTpOro yria
MPSAMOYTOJIBHOTO TpeyroiabHuKa. llob30BaThCsi 3TUMU MNOHATHUSAMH JUISl PEIICHUS
MPaKTUYECKUX 337124 (TP HEOOXOIUMOCTH C ONOPOW Ha aJIrOPUTM MPABHIIA).

Boiuncnars  (pa3nuuHbIMH - cioco0amu) (C OMOpOM Ha  CIPABOYHYIO
uH(POpMaIIMIO) TUIOUIa[b TPEYroJbHUKA W IUJIOMAAM MHOTOYTOJNBHBIX (QUTYD
(mONB3ySACh, T/I€ HEOOXOIUMO, KAIBKYIATOPOM). [IpuMeHsTh MoJly4eHHbIE YMEHUS B
MPAKTUYECKUX 3a/a4ax.

Brnanerp NOHATHAMM BIOMCAHHOTO M IEHTPAJIbHOTO YIJIA, HCIOJIb30BAThH
TEOpPEMBbl O BIIMCAHHBIX YIJIAX, YIJax MEXIy XOopJaMu (CEKYIIMMH) U YTiIe MEXIy
KacaTeJIbHOM U XOpJ0il IPU PEIICHUH NPOCTEUIINX F€OMETPUUYECKHX 3a7au.

Branerb MOHATHEM OIMCAHHOTO YETBHIPEXYTOJIbHUKA, NPUMEHATH CBONCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPH PEIICHUH MPOCTEUIINX 3a/1a4.

[IpuMeHsATh TOJIyYeHHbIE 3HAHMS HAa IMPAKTHKE — CTPOUTh MAaTeMaTHYECKUE
MOJEIIN JJIA 33a]1a4y pealbHOU dKU3HU U MPOBOAUTH COOTBETCTBYIOUIUE BBIYUCICHUS C
MPUMEHEHUEM TMOoA0OMs M TPUTOHOMETPUM (IOJIB3YACh, TJ€ HEOOXOAUMO,
KQJIBKYJIITOPOM).

9 KUIIACC

3HaTh TPUTOHOMETPUUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOILBIO  PA3JMYHbIE AJIEMEHTHl MPSMOYTOJIBHOTO TPEYTrojbHUKA («peuieHue
MPSIMOYTOJIBHBIX TPEYTOJBbHUKOBY). HaxouTh (C MOMOLIBIO KaIbKYISATOPA) JUIMHBI U
YTJIbI 17151 HETAOJIMYHBIX 3HAUEHHM.

[Tonb3oBaThcs (GopMynamMu NMPUBEIECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKIECTBOM JUISI HAxXOXKJIEHUS COOTHOIIEHHH MEXIy TPUTOHOMETPUYECKHUMHU
BEJIMYMHAMHU (C OMOPOI Ha CIIPAaBOYHYIO MH(POPMAITHIO).

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXOXKJICHHS Pa3IUYHBIX
AJIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYrOJbHUKOBY), NPUMEHATh UX MpHU
pELIEHNH NPOCTENIINX FEOMETPUYECKHX 3a]1a4.

Bnanets nouatusMu npeoOpa3zoBaHuUs MOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HeIX ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MOAOOMST TPOU3BOJIBHBIX (QUTYD,
YMETh BBIUUCIATH JJIMHBI M HAXOAWUTh YIIbl y MOJOOHBIX (uryp (1o anroputmy
yueOHbIX aeiicTBuil). IlpumeHsTh cBoMcTBa Moa00MsS B MPAKTUYECKHUX 3a/ayax.
YMeTh NpUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIEM MHUPE.

[Tonb3oBaThCs TeopeMaMu (IO BU3YyallbHOW OTOpE) O MPOU3BEACHUN OTPE3KOB
XOpA, O IPOU3BEAECHUHN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb3oBaThCA BEKTOpaMH, MOHMMAaTh UX T€OMETPUUYECKUH U (PU3MUECKUI



CMBICT, TPHUMEHATh HMX B PEUICHUH TEOMETPHUYECKHMX U (PU3NYECKUX 3ajad.
IIpuMEHATh CKAJIIPHOE MPOU3BEACHUE BEKTOPOB U1 HAXO0XKACHUS JUIMH U YIJIOB.

[Tosp30BaTHCA METOOM KOOPJAMHAT HA IUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUU
Ir€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

Bianers NMOHATUSMH NPAaBWIBHOIO MHOTOYIOJIBHHKA, JUIMHBI OKPYXKHOCTH,
JUIMHBI JTYTH OKPYKHOCTM M PaJAMAHHOM MEpBI YIVIA, YMETh BBIYMCILITH IUIOLIA/b
Kpyra M ero 4acredl (c omopoil Ha cHpaBouHyl HH(popmanuio). IIpumMeHsATH
ITOJIyYECHHBIC YMEHHS B IIPAKTUYECKUX 3a/1a49aX.

Haxoaute ocu (WM LEHTPBI) CUMMETpUHM (GUTYpP, TPUMEHSATH JBHXKEHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpyMeEHATh NONYyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MATEMaTUYECKHUE
MOJENH Ul 33/1a4 PEATbHOW KU3HU U NPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
NPUMEHEHHEM TMOJ00US ¥ TPUTOHOMETPUUYECKMX (QYHKIHMHA (TIOJB3YsCh, TJE
HEO00XO0UMO, KaJIbKYJIATOPOM).



PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA «BEPOATHOCTDb U
CTATUCTHUKA» 7-9 KIIACCBI

Hean n3yyenus yueOHOro Kypca

B coBpemeHHOM 1M(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA MPHOOPETAIOT
BCE OOJIBIIYIO0 3HAYUMOCTb, KaK C TOYKH 3PEHHSI PAKTUYECKUX MPUIIOKEHUMN, TaK U
UX poi B oOpa3zoBaHuU. Kakaplii 4eIOBEK MOCTOSHHO MPUHUMAET PELICHUS Ha
OCHOBE MMEIOIIUXCS y HEr0 JaHHBIX. A JJi1 000OCHOBAaHHOTO MPHUHITHUS PELICHUS B
YCIIOBUSIX HEOCTaTKa MK U30bITKa HH(POPMAIIMU HEOOXOJUMO B TOM YHCIIE XOPOIIO
chOpMUPOBAHHOE BEPOATHOCTHOE M CTATUCTHUYECKOE MbINUIeHHe. IMEHHO mo3ToMy
OCTPO BCTajga HEOOXOIUMOCTh c(opMHpOBaTH y OOy4yarolUXcs, B TOM 4YHUCIE
oOyuatomuxcst ¢ 3I1IP, ¢yHKIMOHATIBHYI0 I'PaMOTHOCTb, BKJIIOYAIOIIYI0 B ce0s B
KAaueCTBE HEOTHhEMJIEMOM COCTAaBJISIOLIEH YMEHHE BOCIPHUHHMATh U KPUTHYECKH
aHAJIM3UPOBATh MH(POPMAIMIO, TPEICTABICHHYIO0 B Pa3iMyYHbIX (OpMax, MOHUMATh
BEPOSITHOCTHBI  XapakT€p MHOIMX pEAIBHBIX MPOLECCOB M  3aBUCUMOCTEM,
IIPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE PACUYETHl. 3HAKOMCTBO C OCHOBHBIMH
NpUHIMIAMU cOOpa, aHallM3a U MPEICTABICHUs JaHHBIX U3 Pa3IUYHbIX cep KU3HU
00111eCTBa U TOCYJapCTBA MPUOOIITAET 00yUaroIMKXCsl K 00IIECTBEHHBIM UHTEPECaM.

B crpykType mnporpammbl y4deOHOro kypca «BeposiTHOCTP M CTaTUCTHKa»
OCHOBHOM IIKOJIbI BBIJIEJIEHBI CIEAYIOLIUE COAEPKATEIbHO-METOIUYECKUE JIMHUHU:
«IIpencraBieHue JaHHBIX W ONHKCATelIbHAs CTAaTHCTHKa»; «BeposTHOCTBY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Copnepxxanue nuaun «lIpencraBieHne JaHHBIX M ONUCATEIbHAs CTATUCTUKA»
CII’KUT OCHOBOH 151 pOpMUpOBaHUS HABBIKOB PabOThI ¢ UHPOpPMAIIMEn: OT YTCHUS U
UHTEpIpeTaluuu MHGOpPMalMK, MNPEJCTABICHHON B Tal0nMIax, Ha auarpamMmmax H
rpadgukax n0 cOopa, MpEACTaBICHUS U aHalW3a JaHHBIX C HCIIOJIb30BAaHUEM
CTaTHUCTUYECKUX XapaKTePUCTHK CpPEAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs: ¢ 3[IP yuarcs cuuThiBaTh U MHTEPIPETUPOBATH JaHHBIE, BBIABUTATH,
apryMEHTUPOBaTb M KPUTHUKOBAaTh IPOCTEUIINE TMIOTE3bl, Pa3MbIIULATh HaJ
(dakTopamMu, BBI3BIBAIOIIMMUA HW3MEHUYMBOCTb, W OLIEHMBaTh MX BIUSHUE Ha
paccMaTpUBaEMbI€ BEJIMYHUHBI U POLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIyYalHOM W3MEHYMBOCTH, HCCIEIOBAHHE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BepoaTHOcTel. bombiioe 3Hauenue ansa odyyaromuxcs ¢ 3P 3aecs umeror
MPaKTUYECKUE 3a/laHUs, B YACTHOCTH ONBITHI C KJIACCMUYECKUMHU BEPOATHOCTHBIMU
MOJCIISIMH.

[TonsiTue BEpOSITHOCTH BBOAMUTCA Kak Mepa MpaBIONOA0OUS CIIy4aiiHOTrO
coObrtust. [Ipu uzydenun kypca obydqarornuecs ¢ 3I1P 3HakomsTCs ¢ mpocTedmmumMu
METOJAMHM  BBIYMCIIEHHS BEPOATHOCTEH B  CIy4allHBIX 3KCHEPUMEHTAaX C
PAaBHOBO3MOXHBIMH  JIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMHM 33aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M peliaTh Oojee CJIOXKHBIE 3anaud. B Kypc BXomsT
HayaJbHbIE MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIIOBBIX
XapaKTEPUCTUKAX.

Takke B paMKax 3TOro Kypca OCYUIECTBJISIETCS 3HAKOMCTBO OOYYaroUIUXcs €



3[IP ¢ MHOXECTBAMH UM  OCHOBHBIMH orncpanusaAMu  HaJl  MHOXCCTBAMM,
pacCMaTpuBarOTCd HOPUMEPLI IMNPUMCHCHHA OJI1 PCIICHUA 3aJjad, a TaKXKC
HCIIOJIB30BAHUA B JPYTUX MATCMATHYCCKUX KypCaX U y‘I€6HLIX mpcamMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 kmaccax m3ydaercsi Kypc «BeposSTHOCTh M CTaTHUCTHKA», B KOTOPBI
BxoaaT pazjaensl: «lIpencraBiaeHne MaHHBIX M OINMCATENbHAS CTAaTUCTUKAY,
«BeposTHOCTBY; «DJIeMEHThl KOMOMHATOPUKNY; «BBeneHue B Teopuro rpadony.

Ha wm3ydenne maHHOro xypca oTBOAMT 1 ydeOHBIH Yac B HEJEII0 B TCUCHHE
KaXkJ10ro roga o0y4eHus, Bcero 102 yaeOHbBIX Jaca.

COEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTb U CTATUCTUKA (I10
I'OAAM OBYYEHUA)

7 KIIACC

[IpeacraBneHre JaHHBIX B BUAE TaOIMI], AUarpaMm, rpadukoB. 3anoJIHEHUE
TaOJUIl, YTEHHUE U TIOCTPOCHUE TUarpaMM (CTOJOUMKOBBIX (CTOIOYATHIX) U KPYTOBBIX).
Urenue rpamkoB peanbHbIX IpoleccoB. M3BneueHne nHpopManuy U3 Iuarpamm H
Ta0JINII, UCTIOIH30BAHUE U UHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTUCTHKA: CcpelHee apudMeTnueckoe, MeauaHa, pa3max,
HauOoJibllIeE W HaUMEHbIIEE 3HAYE€HHUd HaOOpa 4YHUCIOBBIX JaHHBIX. I[IpuMepsl
CIIy4ailHOM U3MEHYUBOCTH.

CrnydaliHBI SKCHEpUMEHT (OMBIT) M Cciy4daiiHoe coObiTue. BeposiTHOCTh U
gacToTa. Pojib MajOBEpOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B MIPUPOJIE U
B 001ecTBe. MOHETa U UrpajibHasi KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. CreneHb BepuiuMHBL. Yucio pédbep U cyMmapHas
creneHb BepunH. IIpencraBienue o cBsisHocTH Tpada. Llemn n muxmisl. [lytu B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorpio rpados.

8 KUIIACC

[IpeacraBnenuie NaHHBIX B BUAE TaOIUII, 1UarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MNOAMHOXKeCTBO. Omepanuu  Haja
MHOKECTBaMU: OOBbEANHEHHUE, NIepecedeHue, nonoiHenue. CBoMCTBa onepanuii Hajl
MHOKE€CTBAMU: NEPEMECTUTENIBHOE, coueTaresbHoe, pacrpeienuTeabHoe,
BKrOYeHUs. Mcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXKECTB IS
OMMCAHUS PEATbHBIX MPOLIECCOB U SIBIICHU, P PELICHUH 3a/a4.

N3mepenue paccenBanusi AaHHBIX. Jlucmepcuss W cTaHIApTHOE OTKIOHEHUE
YUCJIOBBIX HA0OPOB. J[narpamMma paccenBaHusl.

OneMeHTapHble  COObITHS  ciydaiiHoro ombiTa. CiydyaiiHble  COOBITHS.
BepositHocT coObITHi. OTBITH ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.



Cryuaiinblii BBIOOp. CBSA3b MEXKIY MAJIOBEPOSITHBIMU U MMPAKTHYECKHU JOCTOBEPHBIMU
COOBITUAMH B MIPUPOJIE, OOIIIECTBE U HAYKE.

HepeBo. CBOICTBa J€pPEBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BHUCAYEH
BEPILUHBI, CBA3b MEXIY YMCIOM BEpIIMH U uuciaoM pédep. IIpaBmiio ymHOKEHUS.
Pemenue 3ana4 ¢ momousio rpagos.

[IpotuBononoxueie coObiTua. Juarpamma Oiinepa. OObenuHeHue u
nepeceueHrne  coObiTui.  HecoBmecTHble  coObiTHs.  PopMyna  CIOKEHHUA
BEPOATHOCTEH. YcCiOBHAs BepoATHOCTh. [lpaBuino ymHoxeHus. HesaBucumbie
coowiTusa. IlpencraBineHue skcnepuMeHTa B BUJE JepeBa. Pemienuwe 3agad Ha
HaX0)KJICHUE BEPOSTHOCTEH C IMOMOULIbIO JIepeBa CIy4YalHOTO JSKCIIEPUMEHTA,
nuarpamm Jitepa.

9 KJIACC

[Ipencrapiienre JaHHBIX B BUJIE TAOIHI, JUarpamMM, rpaduKoB, HHTEPHpETALIUS
JNaHHbIX. UTeHWe W MOCTpOoeHUEe Talull, auarpamMm, TpaduKkoB MO pealbHBIM
JAHHBIM.

[lepectanoBku u Qaxropuan. CoueraHus M 4YUCIO coueTaHud. TpeyronbHUK
[Tackains. Pemenue 3amad ¢ MCMOJIb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposATHOCTb. CilydailHbIA BBIOOp TOYKM W3 (QUIYpHl Ha
IJIOCKOCTH, U3 OTPE3KA U U3 YT OKPY>KHOCTH.

UcnbiTanne. Ycnex u Heyaada. Cepusi UCIBITAaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepuyiu. BeposarHocTu coObITHil B cepun ucnibiTanuii bepuyiu.

CnyvailHasg BeJIMYMHA M PACHpPENENICHHE BEpPOsITHOCTEH. MareMaTtndeckoe
oXujganune ©u  gaucnepcus. IIpuMepbl  MaTEeMaTMYECKOro  OXHUIAHHUS KAk
TEOPETUYECKOr0 CPEAHEr0 3HAYECHUS BEJIMYMHBI. MaremaThyeckoe OXHUIAHUE U
JIUCTIEPCUS CIIyYaWHOW BEJIMYHUHBI «YUCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHyIum.

[Tonsatue o 3akoHe OONBIIUX yucel. M3MmepeHue BepOSATHOCTEH C MOMOIIBIO
yacToT. Posib 1 3HaUeHKEe 3aKOHA OOJIBIINX YUCEN B PUPOJIE U OOIIECTBE.

TJIAHUPYEMBIE [TPEJMETHBIE PE3YJIbTATBHI OCBOEHUS PABOYEI
[IPOTPAMMBI KYPCA «BEPOSITHOCTb U CTATUCTUKA» (IO TOJIAM
OBYYEHUST)

[IpeameTHBIE pE3yaBTAThl OCBOEHUS Kypca «BeposSTHOCTh M CTaTUCTUKA» B /—
9 Kknaccax XxapakTepU3yIOTCS CIEAYIOIUMU YMEHUSMHU.

7 KIIACC

Uutate wuHpOpMAIMIO, TPEACTABICHHYIO B Ta0lMIax, Ha JgUarpaMMax;
MPEACTABNIATh JIaHHBIE B BUAE TaONMUIl, CTPOUTH JAWArpaMMbl (CTOJIOWKOBBIC
(cTronbuateie) U KPYroBbI€) IO MACCHBAM 3HAYCHUN (C MCIIOJIH30BAHUEM 3PUTEIHLHOM
HaIJISTHOCTH W/WJIK BepOaabHOM OTIOPHI).

OnuceiBaTh W HUHTEPIPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JaHHBIE,



MpEeACTaBICHHBIC B TA0IUIAX, HA TUarpamMmax, rpagukax.
OpueHTUpOBaThCS B TOHATUSIX M OINEPUPOBATH MMM Ha 0a30BOM YpPOBHE:
cpeaHee apudMeTHIECKOe, MeIaHa, HauOoJbpllee U HAUMEHbIIIee 3HAUCHUS, pa3Max.
NmeTh mipefcTaBiICHHE O CIyYallHOM W3MEHYMBOCTH Ha IIpUMEpax IIEH,
(U3MYECKUX BEJIMYMH, AHTPOIOMETPUYECKHX JaHHBIX; MMETh INPEACTaBICHHUE O
CTAaTUCTUYECKOW YCTOMYUBOCTH.

8 KVIACC

W3Bnekatb U mnpeoOpa3oBbIBaTh HH(OpPMALMIO, NPEACTABICHHYIO B BHJE
TabyuL, auarpamm, rpauKoB; NPEACTABIATh JAHHBIE B BHUJE TaOJIML, aUarpamw,
rpaduKoB.

OnuceIBaTh 0CJIE COBMECTHOTO aHAIM3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
MoKa3aTelleld: CpeJHUX 3HAYEHUH WU Mep pacceuBaHus (pa3max, IUCIEepcus u
CTaHJIaPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHUI U YACTOTHI COOBITHIA, B TOM YHUCJE IO
pe3yiabTataM U3MEpeHud U HaOMoAeHUM (C HCIOJB30BAaHUEM 3PUTEIBLHOU
HarJIsiTHOCTH W/UM BepOabHON OTIOPHI).

HaxonuThe BEpOSTHOCTU CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITUM, B TOM UHCIE B ONbITAX C PaBHOBO3MOKHBIMU
AJIEMEHTAapPHBIMU COOBITUAMHM (C HCIOJB30BAHUEM 3pUTENIBHON HATJSAHOCTH W/WIH
BepOANbHOI OMOPHI).

HNmets mnpencraBieHue O TIpadUUecKuX MOJENAX: JEpeBO CIy4ailHOTrO
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIOBAsI PAMast.

OmnepupoBaTh MOHATHSAMH Ha 0a30BOM YPOBHE: MHOXECTBO, MOJMHOKECTBO;
BBITNIOJIHSTH ONEpalliy HaJl MHOXECTBAMU: OOBEIUHEHUE, IEPECEUCHUE, TOTIOJIHEHHUE;
MEPEUNCIATh BJEMEHThl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXECTB (C
MCIIOJIb30BAHUEM BU3YaJIbHOM OMOPHI).

WNwmeth mpencraBieHue 0 rpauueckoM MPEICTaBlIEHUE MHOXKECTB M CBA3EH
MEXy HUMH JJI1 OUCAHUS MPOLIECCOB U SIBJICHUH, B TOM YKCJIE MIPU PEIICHUH 3a7a4
U3 IpYyTruX Y4eOHBIX NPEIMETOB U KYpCOB.

9 KJIACC

N3Bnekath u mpeoOpa3oBbIBaTh MH(OOPMALINIO, IPECTABICHHYIO B PA3IMUHbBIX
HMCTOYHUKAX B BHJE TaOJMIl, AMarpaMm, IpauKoB; MPEJCTABIATh JaHHBIE B BUJE
Ta0NuIl, TUarpaMm, rpauKoB.

Pemate mpocreiiiue 3aaun OpraHW30BaHHBIM MEPeOOPOM BAapUAHTOB, a
TaK)Xe C UCIOJIh30BaHNEM KOMOWHATOPHBIX MPABUII U METOJIOB.

Nmeth mpencraBieHrne o0 OMUCATEIBHBIX XapaKTEPUCTHKAX I MacCHBOB
YUCJIOBBIX JJAaHHBIX, B TOM YHUCJIE CPEJIHUE 3HAYEHUSI U MEPBI PACCEUBAHUS.

HaxonuTh 4acTOThl 3HAYEHUNW W YACTOTHI COOBITHS, B TOM YHCJE TOJIBb3YSCh
pe3ynbTaTaMyu MPOBEAEHHBIX U3MEPEHU U HAOMIOACHUH (C OTIOPOM Ha CIIPABOYHYIO
uH(pOopMaIuio).



HaxoauTs BEpOATHOCTH CIIydalHBIX COOBITUH B M3YyYEHHBIX OMBITAX, B TOM
YuCclie B OMNbITAX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMHM, B CEPHSIX
UCIIBITAHUM 10 TIEPBOTO yCIeXa, B CEpUAX UCIBITAaHUN bepHysum.

VMeTp npencTaBICHHE O CIy4alHOM BEIMYMHE W O PACIPECICHUU
BEPOSTHOCTEM.

HMmeTp npeacTaBieHHE O 3aKOHE OOJBIIMX 4YHCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YUCEN B
pUpOJIe U OOIIECTBE.



TEMATHUYECKOE IIJTAHUPOBAHUE

5 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM u¢poBbie
Ne i/ pait Kourpoububie IIpakTHyeckue (undpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
1 Harnsinnas reomerpus. JIunuu Ha 12 bubnunoreka LIOK
MIJIOCKOCTH https://m.edsoo.ru/7f4131ce
5 Harypanbnbie uncna. JleiictBus ¢ 43 5 bubmuoreka [{OK
HaTypaJIbHBIMU YU CIIAMU https://m.edsoo.ru/7f4131ce
bubmuoreka [{OK
3 Harnsanas reomerpusi. MHOTOyrosibHUKH 10 1 1 https://m.edsoo.ru/7f4131ce
4 Harnsmaas reomerpust. Tena u puryps! B 9 1 bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6nmorexa LIOK
> OOpIKHOBEHHBIE APOOH 48 . ! https://m.edsoo.ru/7f4131ce
bu6mmoteka IIOK
6 JlecaTuampie ApoGH 38 ! https://m.edsoo.ru/7f4131ce
bubmmoreka IIOK
! losroperne i 06obmenne 10 ! https://m.edsoo.ru/7f4131ce
OBIIEE 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 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM u(ppoBbIe
Ne i/ pait Konrpoubnbie IIpakTHyeckue (undpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bub6numoreka [IOK
! Harypanbubie uncia 30 2 https://m.edso0.ru/7f414736
bubnunoreka LIOK
2 Jlpobun 49 1 https://m.edsoo.ru/7f414736
bubnunoreka LIOK
3 Harnsnnas reomerpusi. CumMmmerpus 6 1 2 https://m.edso.ru/7f414736
bubmuoreka [{OK
4 [TonoxuTensHBIC U OTPUIIATEILHBIC YUCIIA 38 2 https:/m.edsoo.ru/7f414736
bubnunoreka LIOK
S Bripaxcerna ¢ Oyxsamu 13 1 https://m.edsoo.ru/7f414736
6 Harnsanas reomerpus. [Ipsmelie Ha 5 bubmmnoreka HOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubmmoteka IIOK
! TpesIcTaBNeH N IaHHEIX 2 https://m.edsoo.ru/7f414736
8 Harnsanas reomerpusi. @urypsi Ha 5 bubnmorexa LIOK
TJIOCKOCTH https://m.edso0.ru/7f414736
9 Harnsguas reomerpusi. @urypsl B 5 1 bu6mmoteka IIOK
MIPOCTPAHCTBE https://m.edso00.ru/7f414736
10 [ToBTOpenme, 0600IIEHNE, 17 1 bubnmnoreka LIOK
CHCTEMAaTH3aIIH https://m.edso0.ru/7f414736
OBILIEE KOJIMYECTBO HACOB 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
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https://m.edsoo.ru/7f414736
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJI'EBPA» (I1IO TOAAM OBYYEHMUA)

7 KJIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne n/m Konrpoabnbie IIpakruueckue
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
1 Yucia u BelUKCIICHUs. PalinoHaibHbIE 18 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuoreka [JOK
2 YPABHCHHUS! 1 HEPABEHCTBA 25 1 https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
3 Koopmunarst u rpaguicu. dyncim 18 1 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 AJIre0Opantieckue BhipaKeHis 70 3 https://m.edso00.ru/7f415b90
bubmuorexa [JOK
> TosTopenne u 060dmenne > ! https://m.edso00.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 7 0



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

8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pad Konrpoubnbie IIpakTHyeckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 Anrebpanyeckue BbIPaKEHHUS. 26 9 bubnmoreka [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
2 Uwucna u Beruucinenus. KBagpaTabsie KOpHU 21 1 https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHcTBa. KBagparHbie bubnuorexa [JOK
3 29 2
ypaBHEHUS https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 4 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
6 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 15 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
! DyHKLUHH. OCHOBHEIC IOHATHS 6 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 PymKumH. HHCT0BEIE QyHKIHH ! https://m.edsoo.ru/7f417af8
9 Yucia u BeraucieHus. CTEneHs ¢ 1eIbIM 8 bu6mmoreka [JOK
IIOKa3aTeeM https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 Tosroperne i 060buieHne 6 ! https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 7 0



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne i/ pait Konrpoabnsie IIpakrnyeckue (unpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Uucna u BeruucieHus. JleiicTBUTeNbHbIE 20 5 bubnnorexa [JOK
yucia https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
2 DyniuH 16 . https://m.edso00.ru/7f419d08
3 YpaBHEHHUs U HEPABEHCTBA. Y PaBHEHUA C 19 2 bubmmoreka [JOK
OJHOU MIepeMEeHHOM https://m.edsoo.ru/7f419d08
bubnunoreka LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 17 1 https://m.eds0o.ru/7f419d08
5 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 20 1 bubmmoreka [JOK
YpaBHEHUU https://m.edso00.ru/7f419d08
bu6mmoteka IIOK
6 YucioBeIE MOCIIEA0BATEIHLHOCTH 20 2 https://m.eds0o.ru/7£419d08
; [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 24 1 bu6nmorexa LIOK
3HAHUM https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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 «I'EOMETPUSA» (IO 'OJAM OBYYEHUA)

7 KIIACC
KonuyecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM u@posBbie
Ne n/m pasi Kontpoabnbsie  IlpakTuueckue (wrpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
[Ipocreitmune reomeTpuueckue GUrypsl 1
1 I/If CBOMCTBA I/I3MepepHHe FeOMgi‘pI/I}:II;CKI/IX 14 1 bubmorera [JOK
’ https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
[TapannensHbie IpsiMbIE, CyMMa yTII0B bubnnoreka [JOK
3 14 1
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnuorexa [JOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
> TosTopernue, 0bodmerte snarnmii 4 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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 KUIACC

KoJsun4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jgesioB U TeM ugposbie
Ne i/ pait Kourposbnbie IIpakTHyeckue (mudpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
N bu6mmoreka [IOK
HerbipexyroeHHKL 12 ! https://m.edsoo.ru/7f417e18
T o
HegfleanoiIHaJeIﬁ{;i?Tp?;Eai MoA00HbIE 15 1 bubmorexa [JOK
porioph P - HOA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
IT .H 7
TPeyrONE Ko  MHOrOyrOTbHH it 14 1 Eamoresa IOK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
Teopema [Iudaropa n Havana 10 1 bubnuorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
OIIMCAHHBIEC YETBIPEXYTOJIbHUKH. 13 1 bubnnoreka [JOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
[osTopenne, 06odmenue snanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 6 0



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

9 KUIIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ugposbie
Ne i/ pad Konrpoabnbsie IIpakrnyeckue (undpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpust. Teopembl KOCUHYCOB U 16 1 bubmmoreka [JOK
CHUHYCOB. PelnieHue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue bubnuoreka [IOK
2 10 1
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubnuoreka [{OK
3 Bexropsi 12 . https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa LIOK
P pA https://m.edsoo.ru/7f41al2c
[Ipa € MHOT'OYTO. . a
o | e |
pyx HHaAh KpyTa. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka IIOK
6 JBHOKCHAS TII0CKOCTH 6 https://m.edsoo.ru/7f41al2c
; [ToBTOpeHue, 0600IIEHNE, CHCTEMATH3 A 7 2 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «BEPOATHOCTBb U CTATUCTHUKA»

(ITO TOJIAM OBYYEHMUSI)
7 KJIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
bubmuorexa [JOK
! TpencTannenne AaHHbX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 OnucatesbHas CTaTueTHKa 8 ! https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Catyuaiisas u3MeHIHBOCTS 6 ! https://m.edsoo.ru/7f415fdc
bu6mmoreka [JOK
4 Brenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposiTHOCTB 1 yacTOTa Clly4aiiHOTO 4 1 bubnuoreka [IOK
cOOBITHS https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
6 O0001menne, cucreMaTH3aIusa 3SHAHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5



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

8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM u(poBbie
Ne i/ pad Konrpoubnbie IIpakTHyeckue (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
! HosTopenue kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
5 OnmcarenpHas craTucTuka. PaccemBanne 4 bubmuoreka [JOK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaiiHOTO COOBITHS 6 1 https://m.edsoo.ru/7fA17fb2
bu6mmorexa [IOK
> Baenenne s Teopuio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubmuorexa [JOK
6 Catyuaitapie coObITHs 8 https://m.edso0.ru/7f417fb2
N bubnuoteka [JOK
7 O0006111eH1E, CUCTEMATH3AlIMS 3HAHUI 4 2 https://m.edsoo.ru/7fA17fb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 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
https://m.edsoo.ru/7f417fb2

9 KUIIACC

KoJsun4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHUE pa3ae/ioB H TEM ndposbie
Ne i/ pad Konrpoubnbie IIpakTHyeckue (mudpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 HosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bu6mmorexa [IOK
2 JMEMEHTH! KOMOHHATOPHKH 4 1 https://m.edsoo.ru/7f41a302
3 I'eoMeTpuueckas BEpOSTHOCTH 4 Buommozexa [OK
p p https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
4 Hcnprranus bepuyium 6 1 https://m.edsoo.ru/7f41a302
. bu6mmorexa [IOK
5 Cryuaiinas BenmanHa 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodumer#e, KOHTpOTH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 1 2



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

YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA

* Maremaruka (B 2 dactsx), 5 kinacc/ Bunenkun H. 5., XKoxos B.U., UecHokos
A.C., Anekcannposa JI.A., HIsapuoypa C.U., AkiinonepHoe o0I11ecTBO
«3narensctBO «IIpocBenieHre»

» Maremaruka (B 2 yactsax), 6 kimacc/ Bunenkun H. 4., XKoxos B.U., UecHOKOB
A.C., Anexcannaposa JI.A., IBapioypa C.U., AkuuoHnepHoe o0I11eCTBO
«3marensctBo «lIpocBemienre»

« Anrebpa, 7 xnacc/ MakaperueB FO.H., Munnatoxk H.I'., HemxoB K.1. u apyrue,

AKIIMOHEpHOE o0111ecTBO «3narenscTBO «IIpocBemienne»
» Aure6pa, 8 knacc/ MakaperueB FO.H., Mungiok H.I'., HemkoB K.M. u npyrue,
AKIMOHEpHOE 001IEeCTBO «M31aTenbeTBO «IIpocsenieHue»

* Anrebpa, 9 kimacc/ MakaperueB 0. H., Munarok H.I'., HemkoB K.W. u apyrue,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemnienue»

Marematuka. ['eomerpusi: 7-9-e kiaccel: 06a30BbIN ypOBEHB: YUeOHUK, 7-9 Kiacchl/
AranacsH JI.C., byry3oB B.®., Kagomies C.b. u apyrue, AKIimoHepHoe 00IIeCTBO
«3narensctBO «IIpocBenieHre»

* Maremaruka. BeposTHOCTh M cTaTucTHKa: 7-9-¢ Kiacchl: 0a30BBIM YPOBCHB:
yueOHUK: B 2 4acTsax, 7-9 kmaccel/ Beiconkuit W.P., Smenko WU.B.; mox pen.
SAmenko U.B., Akiinonepaoe o6miectBo «M3narensctBo «lIpocBemnienue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. MaremaTuka. Paboune nporpammel. [Ipeagmernas nunus yueonukos H. .
Bunenkuna u nip., 5-6 kiacc.- AKipoHepHoe o0iectBo «M3aaTenscTBoO
«IIpocBemenue»,2023.

2. Maremaruka. 5 kiacc. Pabouas terpaas k yueOnuky H. Bunenkuna u ap. B 2-x
gactax. Yacte 1. ®I'OC.-U3narenscTBo "Muemos3una",2023.

3. Maremaruxka. 6 xnacc. Pabouas rerpanp k yue6nuky H. Bunenkuna u np. B 2-x
gactax. Yacte 1. ®I'OC.-U3narenscTBo "Muemos3una",2023

4. Maremaruka. Anre6pa : 7—9-e kiaccel : 0a30BBI ypOBEHb : METOJAMYECKOE
nocodue K mpeaMeTHON TuHuM yueOHnkoB mo anredope FO. H. Makaperuesa, H. T
Munniok, K. U. HemkoBa u ap./ —2-e¢ uza., crep. — Mocksa : [Ipocsenienue,
2023. — 54 c.

5.3uB b. I'. 'eometpus. Iumaktuueckue marepuansl. 7 kiacc / b. I'. 3us, B. M.
Meiinep. — 16-e u3a. — M. : IIpocsemenue, 2022. — 128/

6. 3uB b. I'. ['eomeTpus. Iunaktuueckue Mmarepuainsl. 8 kinacc / b. I'. 3u, B. M.
Meitnep.— 16-e uza. — M. : Ilpocsemienue, 2015.

7. N3yuenue reomeTpuu B 7-9 Kiiaccax: METOJI. PEKOMEHAAIMM: KH. JJISI YUUTes /
JI.C. AtanacsH, B.®. byty3o0s, I0.A. I'na3zkos u 1p. - M.: [Ipocsemenune, 2011.




8. Matemaruka. BepoaTHOCTb U cTaTHCTUKA : 7—9-€ KIacchl : 0a30BbIil YPOBEHb :
METOJMYECKOE TOCOOMEe K MPEAMETHOW JIMHUM Y4E€OHHUKOB IO BEPOSITHOCTH M
cratuctuke U. P. Breicorkoro, 1. B. SAmenko nox pen. U. B. Amenko. — 2-e uzn.,
crep. — Mockaa : I[Ipocsemienue, 2023. — 38 c.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

https://myschool.edu.ru

https://oblakoz.ru

https://resh.edu.ru

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

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

bubmmoreka I{OK https://m.edsoo.ru/7f417fb2

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