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[TOACHUTEJIBHAA 3AIINCKA

®enepanpHas paboyas mporpaMma IO MaTeMaTUKe s OOy4aroIIuxcs ¢
3aJiep Ko Ticuxudeckoro passutus (manee — 3I1P) Ha ypoBHE OCHOBHOTO OOIIETO
oOpa3oBaHHMA TOATOTOBIEHA Ha oOcHOBe denepasbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO  CTaHJapTa OCHOBHOrOo obOmiero oOpaszoBanus (IIpukas
Munnpocsenienus Poccun ot 31.05.2021 1. Ne 287) (manee — ®I'OC 0O0O),
denepalbHON aganTUPOBaHHON 00pa30BaTENbHON MPOTrPaMMbl OCHOBHOTO OOIIEro
oOpa3zoBaHus JUisi OOyYaroUuxcs C OTPaHWYEHHBIMH BO3MOXKHOCTSIMHU 310POBBS
(ITpuka3z Munnpocsemenus Poccun ot 24 nHosiopsa 2022 . Ne 1025), denepanbHoii
paboyeil mporpaMMbl OCHOBHOTO OO0IIero oOpa3oBaHUs MO Y4YEOHOMY MIpeIMETy
«Maremaruka», dOenepanbHON TPOrpaMMbl BOCTIMTAHUS, C YUETOM pacIpeesIeHHbIX
Mo KjaccaM NpOBEpsAEeMbIX TpeOoBaHUN K pesyabraram ocBoeHus denepanbHoOU
aJanTUPOBAHHON 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO OOpa30BaHMS
JUtst 00y4aromuxcsi ¢ 3aJep>KKOM MCUXUYEeCKoro pas3BuTusi. B paboueil mporpamme
YYTCHBI UACH U TOJIOKeHUST KOHIEMIINY pa3BUTHS MaTEMaTHIECKOTO 00pa3oBaHus B
Poccutickoit ®enepanuu.

OO0mas xapakTepucTuKa y4eOHOro npeamera «MareMaTuka

VYyeOubli npenmer «MaTemMaTuka» BXOAMT B TNPEAMETHYIO 0O0JacTh
«Marematuka u uH(popmaTuka». OH CHOCOOCTBYET pPA3BUTHUIO BBIYUCIUTEIBHOU
KyJAbTYpbl M JIOTHYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHS IOJb30BATHCA
aIropuTMaMH, a TAKXKE MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEIHEBHON ku3HU oOydaronmuxcss ¢ 3I[IP. VYueOHblli mnpeamer pa3BUBaeT
MBIIUIEHWE, TPOCTPAHCTBEHHOE BOOOpakeHHe, (PYHKIMOHAJIBHYI0 TPaMOTHOCTb,
YMEHUSI ~ BOCHPUHUMAThb U KPUTUYECKH  aHAJIM3UPOBaTh  HMHGPOPMALHIO,
MPEJICTABICHHYIO B PA3JIMYHBIX opMax.

OOyueHue mareMaTHke JaéT BO3MOXKHOCTh pa3BUBaTh y oOydarommuxcs ¢ 3[1P
TOYHYIO, PAIlMOHAIIbHYI0O U HUH(POPMATHBHYIO peuYb, YMEHHE OTOMparh Haunbosee
NOJIXOJAIINE SI3bIKOBBIE, CUMBOJIMYECKUE, Ipaduueckue CpeAcTBa AJisi BbIpaKECHUs
CYXJECHUHI U HAIJITHOTO UX MPENCTABICHHUS.

HeoO0XoqumbpIM KOMITIOHEHTOM OOILIEH KYyJIbTYpbhl B COBPEMEHHOM TOJKOBAaHUU
ABIAETCS  OOIIee 3HAKOMCTBO C METOJAAMHM TMO3HaHUS  JEHCTBUTEIBLHOCTH,
MIPEACTABIIEHHE O MPEIMETE U METOIAX MATEMATHKHU, UX OTJINYMKA OT METOAOB APYTIUX
€CTECTBEHHBIX U TYMAHUTAPHBIX HAyK, 00 OCOOCHHOCTAX MPUMEHEHMS] MaTeMaTHKU
JUISL pELEHUs] HAayYHBIX W MPUKIAAHBIX 3aj1ad. Takum oOpa3oM, MareMaTH4ecKoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hOpMHpOBaHUE OOLIEH KYJIbTYphl YEJIOBEKA.

N3ydyeHnne MareMaTHUKUA TakXKe CIOCOOCTBYET 3CTETHUUYECKOMY BOCIHUTAHHIO
YEJIOBEKA, MOHMMAHUIO KpacoTbl M H3AIIECTBA MATEMATHYECKHUX paCCYKICHUH,
BOCIPUITHIO TEOMETPUUECKHUX (HPOPM, YCBOCHHUIO UAEH CUMMETPHH.

[IporpamMma oTpakaeT coaepxaHue oOydeHus npeamery «MaremaTHKa» C
Y4E€TOM 0COOBIX 00pa3oBaTeNbHBIX MOTpeOHOCTEN oOyuarommxcs ¢ 3[1P. OBnanenue



y4eOHBIM TpenMeToM «MateMmaTukay NpeaCcTaBisieT ONPEAeIEHHYIO CIOKHOCTD IS
yuamuxcsi ¢ 3IIP. ¥V oOGyuaromuxcs ¢ 3[IP Hanbosnee BbIpakeHbI OTCTaBaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, I03TOMY aOCTpakTHbBIE MU
OTBJICUCHHBIE KATETOPUH MM TPYIHOAOCTYNHBI. B TOXE BpeMs IpU CIIEHHAIBHOM
oOyueHuu oOydJaromuecss MOTYT BBINOJHATH 3aJaHust 1o anroputMmy. OHu
BOCIIPMMMYMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HAa AHAJIOTMYHOE 3a/IaHHE
YCBOEHHOT0 crocoba perieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEJUIEHHOE CTAaHOBJICHHE JIOTUYECKUX JEUCTBUU IPUBOAAT K HEIOCTATOYHOM
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACUCTBHNA. Y OOYYarOMMXCs 3aTPyIHEHBI
CUETHBIC BBIUYHCIEHUS, MPOU3BOJMMBIE B yME€. B NHCbMEHHBIX BBIYHUCICHUSAX OHU
MOTYT TPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX maro. llpum pabore ¢ YHCIOBBIMU
BBIPDOKCHHUSIMHU, BBIYMCICHHEM HX 3HAYEHHs MOTYT HE YAEpXKUBATh NPAaBUIbHBIN
nopsiiok nericteuid. [Ipu ynpounieHuun, npeoOpa3oBaHUM BBIPAKEHHM ydallhecs C
3[IP He MOryT CaMOCTOATEIBHO NPHHATH PEIICHHE O IOCIEA0BATEIbHOCTH
BBIIIOJIHEHUSL J1eCcTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJOKHSET YCBOCHHUS HaBbIKa
pEelIeHUs] YpaBHEHMI, HEPABEHCTB, CHUCTEMBl YypaBHEHMH. VM MaloaocTymHO
COBEpUICHHE 00PATUMBIX ONEPALIUM.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKMX  OINEpaluid, HEAOCTATOYHAs
O00OOLIEHHOCTh MBILUICHUST 3aTPYAHSIIOT u3yueHue Tembl «DyHKkuum»: npu
onpeaeneHuy (YHKIUOHAJIBHOW 3aBUCUMOCTH, @pPU ONHCAHUM TrpapuuecKon
CUTYAIIMH, UCTIOJIb3YsI T€OMETPUUECKH, anredOpandyeckuil, PyHKIMOHAIbHBIA S3BIKH.
Hepeako ywamnuecss He BUIAT pa3HULIBI MEXAY 00JIaCThIO onpeseneHus] GyHKIUN U
00JIaCThIO 3HAUCHHI.

Pemenue 3amady conmpsikeHO € TPYAHOCTSAMH O(DOpPMIIEHMS] KpaTKOM 3amucw,
MPOBE/ICHMSI aHAIM3a YCJIOBUA 3aJ]a4M, BIJIEJICHUS cyllecTBeHHOro. Odyyatommecs ¢
3IIP 3aTpyaHArOTCS clenaTh YMO3AKIIOYEHHE OT OOIIero K YacTHOMY, HEPEIKo
BBIOMpAIOT HEpalMOHAJIbHBIE CIIOCOOBI  pPELICHMs, WHOI/AA OrPaHUYUBAIOTCS
MaHUITYJISIUSAMU C YHCIIAMH.

[Ipy wu3ydeHum TreEOMETpUUYECKOro Marepuana oOydvatonuecs ¢ 3IIP
CTIKUBAKOTCS €  TPYIHOCTBIO  JI€JIaTh  JIOTUYECKUE  BBIBOABI,  CTPOUTH
IIOCJIEIOBATEIbHBIE paccykIeHNs. HenpouHble 3HaHUSI OCHOBHBIX TEOPEM I'€OMETPHH
NPUBOJUT K OLIMOKaM B PELIEHUM IeoMeTpHueckux 3anad. OOydarommecs MOTyT
MOJIMEHUTH (POpPMYJTy, HETIPAaBUIBHO MPUMEHUTH TeopeMy. K cepbe3HbIM omOkam B
pelmIeHuH  3aJad  NOPUBOJAT  HEJNOCTATOYHO  Pa3BUThIE  MPOCTPAHCTBEHHBIE
npeactaBieHus. VM CIOKHO BBINOJHUTh YEPTEK K YCJIOBHIO, B INUCHbMEHHBIX
paboTax OHU HE MOTYT IPUBECTU OOBACHEHUE K YEPTEXKY.

TOYHOCTH 3alIOMUHAHUSI ¥ BOCIIPOM3BEICHUSI YUYEOHOr0 Marepuaia CHUKEHBI
MO0 TMPUYUHE CJIA0OCTH MHECTHMUYECKOW IEesTEeNbHOCTH, CYXEHHS O0beMa MaMsTH.
Oo6yuaronmumest ¢ 3IIP TpeGyercs OoJibllie BpeMEHH Ha 3aKpeIieHue maTepuana,
aKTyalnu3alus 3HaHUI 10 ONOpe PU BOCIIPOU3BEICHHH.

Jlis  npeonmosnieHuss TpyOHOCTEH B HM3yYeHUM  y4yeOHOro IpeaMmera
«Marematuka» HeoOXoIUMa ajanTanus o0beMa U XapakTepa yueOHOro Marepuania K
MO3HABaTENbHBIM BO3MOXKHOCTAM Yywamuxcs ¢ 3[IP. Cnenyer yueOHbINF mMarepuai
MPENOAHOCUTh HEOOJBUIMMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBATH
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHUN, HEKOTOpble TEMbl JlaBaTh  Kak



O03HAKOMUTEJIbHBIC; HCKJIIOYaTh OT/AEJbHBIC TPYAHBIE JI0KA3aTeNbCTBRA;
TEOPETUYECKUI MaTepuanl PEKOMEHAYETCS H3ydaTb B IPOLECCE IMPAKTHYECKON
NEATEIbBHOCTH MO pelleHnto 3agady. OpraHndeckoe €IUHCTBO MPAKTUYECKON U
YMCTBEHHON JI€ATEIbHOCTH Y4YalllMXCSd Ha YypOKax MaTeMaTHUKH CIIOCOOCTBYIOT
NPOYHOMY M CO3HATEIIbHOMY YCBOEHUIO Oa3HCHBIX MaTeMaTHYEeCKUX 3HAHUN U
YMEHUM.

Hean n 3axaun u3yyenust yaeoHoro npeamera «MareMaTuka

[TpuoputeTHBIMH LIETAMU O0yUEHHUSI MaTEMAaTUKE B 5—9 Kiaccax sIBISIOTCS:

" (popmupoBaHHE LEHTPAJIbHBIX MAaTEMATUYECKUX MOHATUN (YHUCIIO, BEIMYUHA,
reomMeTpuyeckas  Qurypa,  ImepeMeHHas,  BEpPOATHOCTb,  (YHKIIMS),
o0ecneunBarouX MPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTeMaTU4eCKOro
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

* noaseaeHue oOyvaronmxcsa ¢ 3[IP Ha pgocTymHOM i HMX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3HM MAaTEMaTHKW M OKPYXAIOLIEro MHUpa, MOHMMAHHE
MaTeMaTHKHU KaK 4acTu OOIIEeH KyJIbTypbl YEJIOBEUECTBA;

" pa3BUTUE WHTEIJUIEKTYaJbHBIX U TBOPYECKHUX CIIOCOOHOCTEW O0ydaromuxcs C
311P, mo3HaBarebHOW AKTUBHOCTH, UCCIIENOBATEIBCKUX YMEHUN, KDUTHYHOCTH
MBIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (popmupoBaHue (QYHKIMOHAIBHOM MareMaTHYECKON TIpaMOTHOCTU: YMEHHS
pacmo3HaBaTh  IMPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CHUTyalUsX M IPU H3yYCHHH
JOPYTUX y4E€OHBIX MIPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
dopMynupoBaTh HMX Ha S3bIKE MaT€MaTHMKHd M CO3/1aBaTh MaTeMaTU4YeCKue
MOJIENIM, MPUMEHATh OCBOEHHBIM MaTeMaTWUYECKUH ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTL U  OLEHUBATh
MOJIyY€HHbIE PE3YIbTATHI.

JlocTrkeHHe 3TUX 1efiel 00ecrneurnBaeTCsl pelieHUEM CIIEAYIOIINX 3a/1ay:

* ¢opmupoBarh y oOyuatomuxcsi ¢ 3[IP HaBbiku yueOHO-NO3HABATEILHOMN
NEeSATEIbHOCTH: TUIAHUPOBAaHUE palOThl, IMOUCK pAlUMOHAIBHBIX IyTEH ee
BBITIOJIHEHHU S, OCYILECTBIICHUS CAMOKOHTPOJIS;

" crnocoOCTBOBaTh HHTEIEKTYyaJbHOMY Ppa3BUTHIO, (OpPMUpPOBaTh KayecTBa,
HEOOXOAMMBIE UEJIOBEKY ISl TOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTH K MPEOJOJICHUIO
TPYAHOCTEH;

* (QopmHpoBaTh KIIOYEBbIE KOMIETEHIIMHM YYallUXCAd B paMKaX IPEIMETHOM
obOnactu «MaremaTrka 1 HTHGOPMaTUKa»;

" pa3BUBATh MOHATUITHOE MbILUIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJIATh KOPPEKIHMIO MO3HABATEIbHBIX MpoueccoB oOyyarommuxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO MaTepuaja 1o ydyeOHOMY
peIMeTy;



" [peaycMaTpuBaThb BO3MOXKHOCTH KOMIIEHCAIMU 00pa30oBaTeIbHBIX A€PHUIIMTOB

B OCBOCHUH NPEIUIECTBYIONIETO MPOTPAMMHOI0 Marepuaina y o0ydarommxcs ¢

3I1P 1 HETOCTATKOB B KX MATEMATUYECKOM Pa3BUTHH;

* chopMUPOBATh YCTOMUUBBIA HHTEPEC yUALTUXCS K PEIMETY;
" BBISABJISITH U pa3BUBATh MAaTEMAaTUYECKUE U TBOPUECKUE CITIOCOOHOCTH.

OcCHOBHBIE JIMHUU COAEpPKaHUS Kypca MaTeMaTtuku B 5-9 kiaccax: «YHucina u
BBIUMCIICHUS», «AnreOpa» («AnreOpandeckue BbIpOKEHUS», «YpaBHEHHS W
HepaBeHCTBa»), «DyHkiumny, «leomerpus» («l'eomerpuueckue GUTYpHI U UX
CBOICTBa», «3MepeHne reoMeTpUYECKUX BEIMUUHY), « BEpOSTHOCTh M CTAaTUCTHKAY.
JlaHHbBIC TUHUM PA3BUBAIOTCS MapaljIeNIbHO, KaXKaAasi B COOTBETCTBUU C COOCTBEHHOU
JOTUKOW, OJHAKO HE HE3aBUCHMMO OJHA OT JApPYIOM, a B TECHOM KOHTaKTe H
B3aumozeiicTBuu. Kpome »3Toro, ux oObEOUHSET JOTHYECKas COCTaBIISIONIAs,
TPAIMLIHOHHO IIPUCYINAsl MAaTEMaTUKE W MPOHU3BIBAIOIIAS BCE MAaTEMATUYECKUE
Kypcbl U conepxarenbHble JuHHH. CdopmynupoBanHoe B DenepambHOM
roCylIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO 00IIEro oOpa3oBaHUs
TpeOOBaHUE «yMETh OIEPUPOBATh IOHATUSMU: OIPENEICHHE, aKCHOMa, Teopema,
JI0Ka3aTebCTBO; YMEHHME pacllo3HAaBaTb WMCTHHHBIE W JIOKHBIE BBICKA3bIBAHMSI,
IIPUBOJUTE IPUMEPHl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPULIAHUS
BBICKa3bIBaHUI» OTHOCHUTCSI KO BCEM Kypcam, a (OpMUPOBAHUE JOTUUECKUX YMEHUN
pacrnpezaenseTrcs IO BceM TojaM oOOy4deHHMsT Ha YpPOBHE OCHOBHOTO OOUIEro
o0pa3oBaHUs.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouell TPOrpaMmbl, pacOpeleN€HHbIM [0 TojaM
oOydeHusi, CTPYKTYpUpPOBAHO TakuM oOpa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIMIUAIBHBIM BOMNpocaM oOyyaromuecss oOpaliaJich HEOAHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMaTUYECKUMU TOHATUAMH M  HaBbIKAMU  OCYILIECTBIISIIOCH
MOCJIEZIOBATENBHO U MOCTYNATENbHO, C COOMIONEHNEM TPUHIINIIA TPEEMCTBEHHOCTH, a
HOBBI€ 3HAHHS BKJIIOYAJINCh B OOIIYI0 CHCTEMY MaTeMaTHYeCKHX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacuupsis u yryOumsist e€, 00pas3ysi IpOYHbIE MHOKECTBECHHBIC
cBsi3u. OO1me 1enu u3yyeHus: yueOHoro npenMera «Maremaruka» NpeicTaBlICHbI B
denepanbpHOM pabodeit mporpaMmmMe 0CHOBHOTO O0IIEro 00pa3oBaHus.

Oco0enHocTH 0TOOpPa M aanTALMM Y4eOHOIr0 MAaTEepPHAaJIa 10 MATEMAaTHKe

OOyuenne yueOHOMY TmpeameTy «Maremarnka» CTPOUTCA Ha CO3JIaHHUH
ONITHUMAJIBHBIX YCJIOBUH JJII YCBOSHUS MPOTPAMMHOTO Marepuaia o0ydaroImuMHUCs C
3I1P. bonpiioe BHUMaHue ynenseTrcss 0T00py y4eOHOro mareprasa B COOTBETCTBUU C
MPUHITUTIOM JOCTYITHOCTH TIPU COXpaHEHUHM OO0IIero 0a30BOTO YPOBHS, KOTOPBIN
JOJKEH T10 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBMU C HX OCOOBIMH 00pa3oBaTelbHBIMU MOTpeOHOCTIMU. CremyeT
o0JerynTh OBJIaJlcHUe Marepuaiiom oOyuatommmucs ¢ 3IIP mocpeacTtBom ero
JETaIbHOTO OOBSICHEHHS C CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKH
B NPUMEHEHUM 3HAHWM, HUCIIONB3ysl MPUEMBbl aKTyajdusaluu (BU3yasibHas OIopa,
MaMsTKa).



denepanbHas NporpaMma nIpeayCMaTpUBAET BHECEHUE HEKOTOPBIX U3MEHEHNN:
YMEHbBIIEHHE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHUE OTICIBHBIX TEM WIIU
IEJBIX Pa3/IeNIoOB B MaTepualibl i1l 0030pHOT0, 03HAKOMUTEIBHOIO N3YUCHHUSI.

N3MeHnenns nporpamMmbl B 5-9 kiiaccax

MaremaTnka B S 1 6 Ki1accax

B 03HakKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIUE TEMBI:
«Pumckas Hymepanus», «PaBHbie ¢uryps», «umuaap, xonyc, mapy», «Kyo»,
«IIpssmoyronpHbI nmapauienenumnen», «llepemenienne no KOOPAMHATHON TIPSIMON»,
«Mopynb uucna», «UucnoBble MpOMEXyTKH»; «MacmTtad» (u3ydaeTcss B Kypce
«I'eorpadusi»); «M300paxeHne reoMeTpuueckux (GpUryp Ha HEIMHOBAHHOU Oymare ¢
WCIIOJB30BAaHUEM LMPKYJIA, JMUHEWKH, YrOJbHUKA, TpaHCHopTupa», «JlnuHa
OKpy)kHOCTHY», «lInomane kpyra», «llapamiensusie npsmsie», «llepnenaukynsapHsie
npsiMbie», «OceBasi U LIEHTpaJIbHAs CUMMETPUN» (M3y4aeTCs B Kypce€ T'€OMETPHUH);
«beckoHeuHble TEPUOAMYECKUE NAECATUYHBbIE NApoOu. JlecaTMuHOEe NpHUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce ajireopsbl).

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIHME TeMbl: «Pemienue
JOruyeckun 3amau», «JlimHa orpeskar, «lllkanspy, «PacnpenenurenbHbIl 3aKOH
YMHOKEHHUS», «3aMuch MPOU3BEACHUS C OYKBEHHBIMH MHOKUTEIIMIY, «IlocTpoeHue
KOH(Urypanuii u3 4dacteid mpsiMoil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Ooymarey, «Jlenurenu u kparaele. [lpusnaku nenumoctn», «Haunbompimmii o6t
JIENNUTENIb U HauMEHblllee ollee KpaTHoe. J[eTuMOCTh CyMMBI U IIPOU3BEACHUS».
«IIpuBenenne npoOuM K HOBOMY 3HaMeHartenmoo», «HaxokaeHue dvacth 1eaoro u
nenoro mo ero 4vactuy. «OKpyTJieHHE IeCATHUYHBIX Jpoleit». «PemieHue 3amau
nepedopoM BCEX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHME OYKBEHHBIX BBIPAKEHHIA
M0 YCJIOBHIO 3ajaur». BbICBOOOIMBIIMECS Yachl MOKHO MCIOJb30BaTh Ha
MOBTOpPEHUE (B Hayaljie ¥ KOHIIE y4eOHOT0 rojia), Ha u3yyeHue Hauobosee TPYAHbIX U
3HAUYMMBIX TEM: B V KJlacce — Ha PeIlIeHue YpaBHEHUM, MPUBEEHNE TPOOH K HOBOMY
3HAMEHATENI0, YMHOXKCHHUE U JCJICHUE JECATUYHBIX Npo0Oeid, namMmepenue yrios; B VI
KJIaCCe€ — JIEUCTBUS C MOJIOKUTEIBHBIMU M OTPULATEIBHBIMU YHUCJIAMH, PELICHUE
YpaBHEHUH, CIIOKCHHE W BBIYMTAHUE YHCEII, COJIEPKAIIUX IIeNIYI0 U IPOOHYIO YacTh,
Ha YMHO>XEHHUE U JIeJIeHUEe OOBIKHOBEHHBIX APOOEH.

Auaredpa

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCA W3y4aTb CIEAYIOLIUE TEMBI:
«ppaunoHanbsHble yncina. [[eiicTBUTENbHBIEC YnCiiay, « CpaBHEHUE NEMCTBUTEIBHBIX
yucen, apupMeTHIecKre JEUCTBUS C NEHCTBUTEIBHBIMHU uYHcliaMuy», «Haxoxaenue
NpUOJIMKEHHBIX 3HAYEHWM KBaJpaTHOro KopHs», «Teopema Bueray, «Pemenus
YPaBHEHUM TPEThEN U YETBEPTOU CTEIICHEUW PA3JIOKEHUEM HA MHOXKUTENNY, «DYyHKIIUA
y =Vx 1 ee Tpadux», «IIOrpelmHOCTs U TOYHOCTh TPHOMIKEHUD», «UeTHBIE U
HeueTHble QyHKIMNY», « DyHKIMA y=x"», « DyHKIMsA y= ax?, ee rpadMK M CBOMCTBA.
I'paduxu pyHkumil y= ax? + n u y=a(x-m)2, «YpaBHeHHE C IByMS EPEMEHHBIMH K
ero rpapuk», «['paduueckuit crmocod pelIeHHUs CUCTEMBI  ypaBHEHHII»,
«M300paxkenne 4aeHOB apu(PMETHUECKOM U T€OMETPUYECKON MPOTPEecCHil TOUKaMu
Ha KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIH M SKCIMOHEHIUAIBbHBIN POCT. CIOXKHBIC
MIPOLICHTBD.



Cneagyer yMEHBIIUTh KOJMYECTBO 4YAacOB Ha HU3ydeHHE TeM: «DopMyiibl»,
«Jloka3zaTenbCcTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C ABYMS HEU3BECTHBIMUNY,
«I"paduk TUHEHHOTO ypaBHEHUS C ABYMs NepeMeHHbIMIY», «I'paduyeckoe pelieHue
JMHEWHBIX YPAaBHEHUW U CUCTEM JIMHEMHBIX YpaBHEHUN», « CBOMCTBA KBaJAPATUUYHON
GyHKITUN.

BricBoOOIMBIIIMECST Yachl PEKOMEHAYETCS MCIOJIb30BaTh: MJIs  Jydllel
npopaboTKK Hambojee BaXKHbIX TeM Kypca: «Pemienue ypaBHeHui», «Peiienue
CUCTEM ypaBHEHUI», «COBMECTHBIE NEUCTBUA C Apo0sMny», «lIpuMmeHeHne cBOMCTB
apu(MeTUYEeCKOro KBaJAPAaTHOTO KOPHS»;, Ha IOBTOPEHHUE, pEIICHHEe 3aad,
npeoOpa30BaHNE BBIPAXKECHUI, a TAK)KE HA 3aKPEIIEHUE U3YYEHHOTO MaTepHalia.

I'eomeTrpus

Crnenyer oCHOBHOE BHUMAHUE YACIUTH NMPAKTHUECKOW HAMpPABIEHHOCTH Kypca,
WCKIIIOYUB W YNPOCTUB HAMOOJEe CIOXKHBIA JUIsI BOCHPUATUS TEOPETUYECKHIMA
Marepuan. Ha ypokax reomeTpur HEOOXOAMMO MAaKCUMalIbHO HCIOIb30BaAThH
HarJISIIHBIE cpeicTBa OOy4eHHs, OOJbIIe MPOBOJUTH MMPAKTUYECKUX padoT ¢
yudaluMucs, pemath 3a1add. CTpouTh pelieHre 3aj1a4d mpu MOCTOSTHHOM O0pallieHuu
K HarJIsIIHOCTU — PUCYHKaM U YEPTEkKaM.

O3HakOMHUTENBHO naTh TeMbL: «TeopeMbl W J0KAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbcTBO OT MNPOTUBHOro», «CyIIECTBOBAHHME U  E€IMHCTBEHHOCTH
MEPIIEHAUKYIISIpa K OpsAMOi», «MeToa reoMeTpuueckux mecr», «Metoa yIaBoeHus
Mennansly, « Teopema Paneca u TeopemMa O IPOMOPLUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc TpeyrojibHuKa», «M3MeHeHHe  TPUTOHOMETPUYECKUX  (QYHKIUN  TpHU
BO3pacTaHun yria», «@PopMyibl I paJdyCOB BIMCAHHBIX M OIMCAHHBIX
OKPY’KHOCTEM  MNPAaBWIBHBIX  MHOTOYI'OJIbBHUKOB»,  «YpaBHEHUE  NPSIMON»,
«/IBmxxenue», «CBolcTBa ABMXKEHUS», «TeopemMa O MPOU3BEACHUU OTPE3KOB XOp/I,
TEOPEMBI O MPOU3BEIECHUH OTPE3KOB CEKYIIHNX, TEOPEMA O KBAIpaTe KaCaTEeIbHOW.

CnenyeT yMEHBIIUTh KOJMYECTBO 4YacOB Ha u3yuyeHHe TeM: «CHMMETpUYHbIC
¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CUMMETpUN», «lleHTpalibHas CUMMETpPHs,
«ITapannensubiii nepenocy, «lloBopor», «IIpeobpazoBanue mnomodus. IlomoOue
COOTBETCTBEHHBIX 3JIEMEHTOBY», «OCHOBHBIE 33Ja4d Ha IOCTPOEHUE C MOMOLIBIO
UUPKYJIS W JIMHEMKW», «JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTW», «PemeHune
TPEyTroJabHUKOBY, «Ilomobue dhurypy.

BricBoOoAMBILIECS YaCchl HCTIONB30BAaTh HA PELLICHUE 337a4 U TOBTOPEHUE.

BeposiITHOCTH U CTATHCTUKA

B cBA3u ¢ TeMm, 4TO AaHHBIA KypC BbI3bIBAET HAMOOJBIIME CIOXHOCTH IS
oOyuaronuxcst ¢ 3[1P, cBA3aHHbIE CO CHUXXEHHBIM YPOBHEM PA3BUTHS CIOBECHO-
JIOTUYECKOTO MBIIUIEHUS, €r0 U3YYeHHUE JIOJKHO CTPOUTHCA Ha 0A30BOM YPOBHE U
OOCTYITHOM i1 YYEHUKOB Marepuaie. OCHOBHOE BHUMAHHE CIIEAYET YIEIUTH
pas3zienaM, CBSI3aHHBIMH C TIOBTOPEHHEM TNIPOWJIEHHOTO MaTepuaja, YBEIUYUTh
KOJIMYECTBO YIPAKHEHUW W 3aJJaHUN, CBA3aHHBIX C MPAKTUYECKOM IEATEIBbHOCTHIO
00yJaroInXCs.

HeoOxomumo miepecMOTpeTh COAEpKaHHE TEOPETHUECKOro Marepuaia Hu
XapakTep €ro M3JI0KEHUsA: TEOPETUYECKUM MaTepuall IPErnoAHOCUTh B IPOLIECCE
pelIeHusl 3a7a4 W BBINOJHEHUS 3aJaHUM HAIVISAHO-TIPAKTUYECKOrO0 XapakTepa; He



TpebOBaTh BHIBOAA W 3alIOMHHAHHS CIIOXKHBIX (DOPMYJ, PEIICHHS HECTaHJIapTHHIX,
TPYIAOEMKHX 3aaHuil. Psin TeM ciieqyer n3ydarh B 03HAKOMHUTEILHOM IIJIaHE.

denepanbHas MporpaMMa MPEAOCTaBISIET aBTOpPY pabodeid mporpamMmbl
cB00OOMY B pacmpeiesiecHuy MaTepuaia o 4eTBepTsaM (TpumecTtpam). Pactipenencnue
BPEMCHH Ha M3y4YCHHUE TEM B TCUCHHE yUeOHOTO ro/la CAMOCTOSTEIBHO OMPECIIsIeTCs
o0pa3oBaTeNbHON OpraHu3aleil ¥ 3aBUCUT OT OCOOCHHOCTEH TPYIITBI 00yYaOITUXCs
¢ 3IIP u ux ocoObix 00pa3oBaTENbHbBIX MOTPEOHOCTEM.

IlpumepHble BuAbl AeATeJbHOCTH oOydarwomuxcsa ¢ 3IIP, o0ycioBieHHbIe
0coObIMH  00pa3oBaTeJbHBIMH  NOTPEOHOCTAMHM M o0ecnevyuBaIOIIMeE
OCMBICJICHHOE  OCBOEHHME  CO/lep:KaHMH  O00pa3oBaHMsA MO  NpeaMeTy
«MaremaTuka»

Conep:xanue BHUIOB JesTenbHOCTH oOydaromuxcs ¢ 3IIP onpenensercs ux
0COOBIMU 00pa30BaATEIbHBIMU MOTPEOHOCTAMH. [IOMUMO HMIMPOKO HCMOJIB3YyEMBIX B
DOAOIT OO0 o0mux 11 Bcex 00y4Jaronuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTD
BUJIBI JICATEIILHOCTH CIIEM(UYHBIE ISl JAHHOM KaTeropuu AeTei, oOecrneuynBaronme
OCMBICJIEHHOE OCBOCHHE COJEp)KaHUA O00pa3oBaHUs MO MNPEIMETy: YCHIICHUE
MPEIMETHO-TIPAKTUYECKON JEATEIbBHOCTH C AaKTHBU3AIlMEd CEHCOPHBIX CHCTEM;
4yepe/oBaHUE BHUJOB JEATEIBHOCTH, 3aJCUCTBYIONIUX pPa3IUYHbIE CEHCOPHBIE
CHUCTEMBI; OCBOEHUE MaTepHuaia ¢ OIMOPOil Ha alrOPUTM; «IIOIIArOBOCTh» B U3YUYEHUH
MaTepualia; HCMOJb30BAHUE JIONMOJHUTENBHON BU3YallbHOW OMOpPBI  (CXEMBI,
mabJIoHbl, OMOpPHBIE TaOJIMIIBI); PEUYEeBOM OTYET O TMpolecce M pe3ylibTare
JESITETbHOCTH; BBITIOJHEHUE CIICIHAIIbHBIX 3aJlaHui, 00ECTICUNBAIONIUX KOPPEKIUIO
peryisiun  y4eOHO-TI0O3HABATENLHON JEATEIbHOCTH M KOHTPOJh COOCTBEHHOTO
pe3yJbTara.

denepanibHas TEMAaTUUECKass U TEPMUHOJIOTHYECKAs JIEKCMKA COOTBETCTBYET
OAOIT O0O0.

Jns oOydarommxcsa ¢ 3P cyniecTBEHHBIM SIBISIOTCS MpPUEMBI padOTHI C
JIEKCUYECKUM MaTtepualioM Mo mnpeaMery. [lpoBoauTcs cneruanbHas padota Mo
BBEJICHUIO B aKTHBHBIN CJIOBaph OOYYaIOIIMXCSI COOTBETCTBYIOIIECH TEPMHHOJIOTHH.
N3yuaemble TEepMUHBI BBOASTCA Ha TOJMCEHCOPHOM OCHOBE, 00s3aTelbHa
BU3yaJibHas MOIEPIKKA, AITOPUTMBI pabOThI C OMPEICICHUEM, OTIOPHBIE CXEMBbI IS
aKTyaJIn3aliyd TEPMUHOJIOTHH.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHE

B cootBercTBUM c DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJapTOM OCHOBHOTO 00ImIero oOpa3oBaHus Y4eOHBIM mpeaMer «MareMaTrukay
BXOJUT B TIPEAMETHYIO o001acTh «MartemaTnka u HWHPOPMATHKA» U SBISCTCA
oOs3aTenbHBIM I M3ydeHus. B 5-9 kmaccax y4eOHBIM mpeameT «MareMatukay
TPAJAUIIMOHHO M3y4aeTCs B paMKaxX CIEAYIONINX y4eOHBIX KypcOB: B 5-6 Kiaccax —
Kypca «Marematukay, B 7-9 kiaccax — KypcoB «AnreOpa» (BKIIOYAsl DJIEMEHTHI
CTaTUCTUKU W Teopuu BepodTHocTeil) u «['eomerpusin. Hacrosimeit nporpammoit
BBOJIMTCSI CAMOCTOSITENIbHBIN Y4eOHbII Kypc «BeposSTHOCTh U CTaTUCTHKAY.



OO611ee yncIo 9acoB, PEKOMEHIOBAHHBIX ISl U3YYCHUSI MaTeMaTUKH (0a30BBIi
YpOBEHB) Ha YpPOBHE OCHOBHOI'O 00111er0 00pa3zoBanus, — 952 yaca: B 5 kiacce — 170
gacoB (5 yacoB B Hefleno), B 6 kinacce — 170 gacoB (5 yacoB B HeJent0), B 7 Kiacce —
204 gaca (6 yacoB B HeJen0), B 8 kiacce — 204 gaca (6 yacoB B HefleN0), B 9 kiacce
— 204 gaca (6 4acoB B HEJIEIIO).

I[lnanupyemMblie pe3yJibTaThl OCBOCHUA Y4eOHOro npeamera «Maremaruka»
HA YPOBHE OCHOBHOI0 0011ero 00pa3oBaHusi

N3yueHue wmaremMaTMkd Ha ypOBHE OCHOBHOTO o00IIero oOpa3oBaHMs
HaIpaBJICHO Ha JOCTHKeHHE oOydaromumucs ¢ 3[IP AM4HOCTHBIX, METanpeIMETHBIX
Y IPEIMETHBIX 00Pa30BATEIbHBIX PE3YIABTATOB OCBOEHUS yU€OHOTO MPEAMETA.

JINYHOCTHBIE  pe3yabTarTbl OCBOEHMS IPOrpaMMbl IO  MaTeMaTHKe
XapaKTEepU3YIOTCA:

NATPHOTHYECKOE BOCIIUTAHME:

IIPOSIBJIECHHEM MHTEpECa K IPOLUIOMY M HACTOSLIEMY POCCHUMCKON MaTEeMaTHKH,
LIEHHOCTHBIM OTHOIIEHUEM K JTOCTHKECHHSIM POCCUMCKUX MaTeMAaTUKOB U POCCUICKON
MaTe€MaTUYECKOW IIKOJIbI, K UCIOJIb30BAaHUIO A3TUX NOCTHXKEHUI B JIPYTUX HayKax U
MPUKIAAHBIX cepax;

IrPaKAaHCKOE U JYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO OOSI3aHHOCTEN TpaXkJaHWHA M peaiu3alid ero
[paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBaX ()YHKIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJICHUH, MPOLEAYp TPakJaHCKOro oOIecTBa (HampuMmep, BBIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKUX TMPoOJIeM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHHEM JIOCTHKEHUM HAyKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIMIIOB B I€ATEIbHOCTH YUEHOTO;

TPY10BO€ BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTMBHOE Yy4YacTUE€ B PEUICHUU MPAKTHUYECKHX 3aJad
MaTeMaTUYECKOM HAIpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaT€MaTU4eCKOIo
oOpa3oBaHus Ha TMPOTHKEHUM BCEH JKU3HU IS YCHENTHOW mpodeccuoHaIbHON
JESITeIbBHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOEHUEM HMHIUBUAYATbHON TPAaEKTOPUU OOpPa30BaHUS M KUZHEHHBIX IJIAHOB C
y4€TOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

3CTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  AMOLMOHAIBHOMY H  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTH4eCKUX OOBEKTOB, 3a/ay, PEIICHUN, PaCCYXICHUH, YMEHHUIO BHUACTbH
MaTeMaTH4eCKUEe 3aKOHOMEPHOCTHU B UCKYCCTBE;

LHEHHOCTH HAYYHOIO MO3HAHMSA:

OpUEHTalUMel B JESITEIbHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPENCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX DPA3BUTHS YEJIOBEKAa, MPUPOIBI U
oOmiecTBa, MNOHMMaHUEM MaTeMaTHUECKOM HaykKh Kak c¢epbl YeJoBeYecKon
NEATEIbHOCTH, ATANoOB €€ Pa3BUTUA W 3HAUMMOCTHU [JIi PAa3BUTHS LIMBUIIU3AINHU,
OBJIQJICHUEM SI3BIKOM MaTeMaTUKd W MaTeMaTU4eCKOM KyIbTypoll KakK CpeICTBOM
MO3HAHUSI MHUpPA, OBJAJECHUEM MPOCTEUIINMU HaBbIKAMH HCCIIE0BATEIbCKOM
NEeSATEIbHOCTH;



¢pusuyeckoe BocnuTaHue, (opMUpPOBaHUE KYJILTYPbl 310POBbSI H
IMOLHMOHAJIBHOIO 0JIArONMOIyYHsi:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKHE 3HAHHWA B HHTEPECax CBOErO
30pOBBSl,  BEIECHUS  3I0pOBOro  oOpa3a  KU3HU  (300pOBOE  IUTaHHE,
COAJIaHCUPOBAaHHBIM  PEKUM  3aHATUH U OTAbIXA, peErymsipHas (¢uznyeckas
aKTUBHOCTbH), C(POPMHPOBAHHOCTHIO HaBBIKA pe(IeKCUU, IPU3HAHUEM CBOETO MpaBa
Ha OIMOKY M TaKoTro e MpaBa JAPYyroro 4eJoBeKa;

IKOJIOTHYecKoe BOCIIUTAHUE:

OpUCHTAIMEH HA MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUU JAJISl pElIeHHs 3a/1ad B
00JIaCTH COXPAHHOCTHU OKPYKAIOIIEH Cpebl, IIIAHUPOBAHUS MOCTYIKOB M OLIEHKH HX
BO3MOKHBIX TOCTEACTBUNA MJII OKpYXKaloIIeH Cpedbl, OCO3HAHHWEM TII0OATBEHOTO
XapakTepa SKOJOTHUYECKUX MPOOJIeM U MyTeH X PelIeHus;

ajanTauus K M3MEHSIOUIMMCH YCJIOBHSAM COLMAJIbHOW W NPUPOIAHOI
Cpeasbl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBHMSX HEONPEACIEHHOCTH, IOBBIIIECHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4€pe3 MPAaKTUYECKYIO AESITEIbHOCTb, B TOM YHUCIE
YMEHUE YUUThCA Y APYTUX JIOJeH, IpUoOpeTaTh B COBMECTHON JEATEIbHOCTH HOBBIE
3HaHUS, HaBBIKU ¥ KOMIIETEHLIMU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMU HOBBIX 3HAaHUH, B TOM YHCIIE
dbopMynupoBaTh UAEH, MOHATHUS, TUIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHCIIE
paHee HE HU3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUU W
KOMITETEHTHOCTEH, TUIAaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKD  CHUTyallMl0,  BOCIPUHUMATh
CTPECCOBYIO CHUTyallMI0 KakK BBI30B, TpPEOYIOIUl KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAeMble peIIeHHUs] W JAeUCTBUA, (HOPMYIMpPOBaTh M OIEHUBATh PUCKA U
MOCJEICTBUS, POPMUPOBATH OIIBIT.

MeTanpeaMeTHble pe3yJbTaThl:

B pesynbrare ocBoeHHUs MpOrpaMMbl MO MareMaTUKE Ha YPOBHE OCHOBHOIO
obOmero oOpazoBanusi y oOyuatomerocs ¢ 3[IP  Oynytr cdopmupoBanbl
MeTanpeaMETHbIE PE3YIbTaThl, XapaKTEPU3YIOIIUECs OBJIaJIEHUEM YHUBEPCAJIbHBIMU

MMO3HaBaTCJILHBIMU JICUCTBUSIMH, YHHUBEPCAIIbHBIMU KOMMYHUKAaTUBHBIMU
JNEUCTBUSAMU U YHUBEPCAITBHBIMU PETYJISITUBHBIMU JICHCTBUSIMH.

OBJanenue YHUBEPCAIbHBIMHA Y4eOHbIMU NMOo3HABaTEeJbHBIMH
JelCTBUSIMU:

YCTAaHABJIIMBATh  MPUYUMHHO-CJICJACTBEHHbIE CBS3M B XOJE€  YCBOCHHS
MaTeMaTUYeCKOro Marepuaa;

BBISABJIATh JACHUINUT JAHHBIX, HEOOXOIUMBIX JJISI PEHIEHUs IOCTaBJICHHOM
3a/lauu;

C TIOMOIIbIO YUUTEJNSI BBIOMPATH CHOCOO pPEIICHUST MaTeMaTHYECKOW 3ajauu
(cpaBHUBaTh BO3MOKHBIE BAPUAHTHI PEILICHHUS);

NPUMEHSATh ¥ TpeoOpa3oBbIBATh 3HAKM W CUMBOJBI B XOJAE PEIICHUS
MaTeMaTUYECKUX 3a/1a4;

YCTaHABJIMBATh UCKOMOE U JJaHHOE MPH PELICHUH MaTEMAaTHUECKOM 3a/1auu;

MOHUMAaTh M WHTEPHPETHPOBATH WHOOPMAIMIO PA3NTMYHBIX BUIOB U (opm
MPECTABIICHHUS;



WLTIOCTPUPOBATH pelaeMble 3a7auu rpa)uIecKuMU CXeMaMu;

3¢ (HEeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.

NOHMMATh U UCIOJIb30BaTh MaTEMATUUECKHUE CPEICTBA HAMVIAAHOCTHU (TpaduKy,
auarpamMmbl, TaOJNMLbBI, CXEMbl M JAp.) A WUIKOCTPAaLUU, WHTEpIpETaIuH,
apryMEHTaluu.

OBiageHue  yHHBEPCAJIbHBIMH  yY4e€OHbIMH  KOMMYHUKATHBHBIMH
JAeUCTBUAMMU:

OpraHU30BbIBaTh y4€OHOE COTPYJAHHYECTBO U COBMECTHYIO IEATEIBHOCTH C
YUYUTEIEM U CBEPCTHUKAMM B IIPOLIECCE PELICHUS 3a4a4;

B3aMMOJICHCTBOBATh U HaXOUTh OOIIHE CIIOCOOBI paboThI, paboTaTh B TPYyIIIE:
HAaXOAUTh OOIee pelieHHe W pa3pemaTb KOH(PIUKTHI Ha OCHOBE COTJIACOBaHUS
No3UIMii W ydéra  HMHTEPECOB;  Ciyliath  mapTHEPA;  (OPMYyJIHUPOBATS,
apryMEHTHPOBATh U OTCTAauBATh CBOE MHEHHE;

IPOrHO3UPOBAaTh BO3HMKHOBEHHE KOHQIMKTOB MPU HAJIWYMM Pa3HBIX TOYEK
3peHusl U pas3peniarb KOH(DJIMKTHI Ha OCHOBE y4€Ta HMHTEPECOB M MO3MUIMI Bcex
Y4aCTHUKOB;

apryMEHTUPOBAaTh CBOI0 IIO3ULMI0O U KOOPAMHHUPOBATH €€ C NO3ULUAMU
napTHEPOB B COTPYAHHYECTBE IMpPHU BHIPAOOTKE OOILIEro pemieHus B COBMECTHOU
NEATEIIbHOCTH;

BBIMOJHATh CBOIO 4YacTh pPabOThI, JOCTUIaTh KayeCTBEHHOIO pe3yjbTaTa M
KOOPAUHUPOBATH CBOM JIEVCTBHUS C IPYTUMH WICHAMU KOMAH/IbL;

OLICHMBATh Ka4Y€CTBO CBOETO BKJIaJa B OOLIUI IPOIYKT.

OBJiaieHNe YHUBEPCAIbHBIMHU YUYCOHBIMH PeryJsTUBHBIMU ACHCTBUAMM:

CTaBUTh LIE€NHW, BBIOMpPATh U CO3/4aBaTh AITOPUTMBI ISl PEIICHUS YYEOHBIX
MaTeMaTUYECKHUX MPOoOiIeMm;

IJJAHUPOBATh M OCYLIECTBIIATH JEATENBHOCTh, HANPABICHHYI0 Ha PEIICHHE
3a/1a4 UCCIIEI0BATENIBLCKOIO XapaKTepa.

dopMynupoBaTh M YIEp)KUMBaTh Y4eOHYIO 3ajady, COCTaBIIATh IUIAaH U
MOCJICA0BATEILHOCTD JICUCTBUM;

OCYILECTBISATh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOAUMbIE KOPPEKTHUBHI,

KOHTPOJIUPOBAaTh  TMPOIECC W  pe3yJbTaT ydyeOHOHW  MaTeMaTH4YEeCKOM
NEeATEIIbHOCTH;

aJIeKBaTHO OLICHMBAaTh MPAaBUJIBHOCTb WM OLIMOOYHOCTH  BBINOJHEHUS
y4eOHOM 3ajaud, €€ OOBEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXHOCTH €€
peleHus;

CIMYaTh CHOCOO NEWCTBHUS M €ro Pe3ysbTaT ¢ 3aJaHHBIM 3TaJOHOM C LIEJIbIO
OoOHapy>KeHHsI OTKIIOHEHUH M OTIMYMM OT 3TAJIOHA.

NPEeABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTh MPHU PEIICHUH Y4eOHOU
3a/1a4y;

NOHUMATh MPUYHUHBI, 10 KOTOPHIM HE OBbUT TOCTUTHYT TpeOyemblil pe3ynbTar
JeSITeIbHOCTH, OINpPENENsATh MO3UTHBHBIE W3MEHEHMsS W HalpaBJeHHs, TpeOyromue
TajdbHEHIIeH paboThI;

PeryJupoBaTh CrocO0 BHIPAXKEHUS SMOLIHH.

[IpenmerHble  pe3ynapTaTbl  OCBOCHMS  IPOrpaMMbl IO  MAaTE€MATHKE
MPEICTABICHbI 10 ToJaM OOy4YeHMsI B paMKax OTIENbHBIX Y4€OHBIX KypcOB: B 5—6



KJlaccax — Kypca «Matemarukay, B 7-9 kiaccax — KypcoB «Anredpay, «['eomeTpusy,
«BeposTHOCTD U CTAaTUCTUKA.



®OEJIEPAJIBHA S PABOYAS ITPOTPAMMA YUEBHOI'O KYPCA
«MATEMATUKAY». 5-6 KITACCBI

Hean n3yvyenus yueOHOro Kypca

[IpuopuTeTHBIMU LEIIMHU O0yYEHHsI MaTEMATUKE B 5—6 Kilaccax sIBISIOTCS:

" MOpPONOJKEHHE (POPMUPOBAHHUS OCHOBHBIX MAareéMaTWYECKUX MOHATHH (YHCIIO,
BEJIMUMHA, TeOMeTpuUeckas ¢urypa), o0ecrneunBaronuX MPEeMCTBEHHOCTh U
NEPCIEKTUBHOCTh MaTeMaTHUECKOTO 00pa30BaHus 00yJarOIINXCS;

" pa3BUTHE WHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIIOCOOHOCTEH OOYyYaromuxcsi ¢
3I1P, no3HaBaTeabHOM aKTUBHOCTH, WCCIENOBATENbCKUX YMEHUN, UHTEpeca K
W3Y4YCHUIO0 MaTEMAaTHKH;

* noxaseneHue oOywaromuxcs ¢ 3[IP Ha pocTymHOM Juisi HUX YpPOBHE K
OCO3HAHUIO B3aMMOCBS3M MaTEeMAaTUKHU U OKPYKAOIIETr0 MUPA;

* (popmupoBaHue (QYHKIMOHAJIBHON MareMaTHYeCKOM TI'paMOTHOCTU: YMEHHMS
pacrno3HaBaTh MareMaTH4YeCKHUE OOBEKThI B PEAJIbHBIX )KU3HEHHBIX CUTYallUsX,
IIPUMEHATH OCBOCHHBIE YMEHMS I PELICHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, WHTEPIPETUPOBATh ITONYYEHHBIE pPE3YyJIbTAaThl M OLEHUBAaTh HX HA
COOTBETCTBHE MPAKTUYECKON CUTYALUU.

OCHOBHBIE JIMHUH COJAEPKAHUS Kypca MaTeMaTuku B S5—6 Kiaccax -—
apupMeTnyecKas 1 TeOMETPUUECKasi, KOTOPbIE pa3BUBAIOTCS MapalIEIbHO, KaX/1as B
COOTBETCTBUM C COOCTBEHHOM JIOTHMKOM, OJTHAKO, HE HE3aBUCUMO OJIHA OT JIPYroii, a B
TECHOM KOHTAKT€ M B3aUMOJCHUCTBUHU. TaKXke B Kypce MPOUCXOAUT 3HAKOMCTBO C
AJIEeMEHTaMU alreOpbl U ONMHUCATENbHON CTATUCTHKU.

Nzydenue apudmernyeckoro marepuajga HAUMHAETCS CO CHUCTEMaTH3alluu U
Pa3BUTHUS 3HAHWKM O HATypaJbHBIX YMCJIAX, MOJYYECHHBIX B HadaJibHOM 1IKoJie. Ilpu
TOM COBEpIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKM M (OPMHUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHWM COYETAaeTCs C Pa3BUTHEM BBIYMCIHMTEIBHON KYJIbTYpHI, B
YACTHOCTH C OOy4YEHHEM MPOCTEHIINM NpuéMaM MPUKHUIKU U OLEHKU Pe3yIbTaTOB
BBIYMCIICHUN. M3yueHue HaTypajabHBIX YMCEJ NpoJoJDKaeTrcs B 6  Kiacce
3HAKOMCTBOM C Ha4aJIbHBIMU NOHATHUSIMU TEOPHUH JIEIIMMOCTH.

Jpyroii KpynHblil OJ0K B COAEpKaHUK apu(PMETUUECKONW JTMHUU — 3TO JIPOOU.
Hauano n3yuenusi OObIKHOBEHHBIX U JIECITUYHBIX IPOOEH OTHECEHO K 5 Kilaccy. ITo
MEPBbI ATan B OCBOCHHMH APOOEil, KOrja MpOUCXOIUT 3HAKOMCTBO C OCHOBHBIMHU
UIesIMHU, TMOHATUSAMHU TeMbl. [Ipu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOeil B
MOJIHOM 00BbEME MPEANIECTBYET U3YUCHUIO JECATUYHBIX IPOOEH, YTO 1EIecO00pa3HO
C TOYKM 3PEHUSA JIOTUKU W3JIOKEHUS YUCIOBOM JIMHUM, KOTJla NpaBWJia JEHUCTBHUM C
JACCITUUYHBIMU JAPOOSIMH MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU aJITOPUTMAMHU
BBITIOJTHEHUS JEHUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMH. 3HAKOMCTBO C JAECSITUYHBIMU
ApOOSIMH PacCHIMPUT BO3MOKHOCTH JJISi TOHMMAHUSA OOYYaroIMMHCS MPUKIATHOTO
IIPUMEHEHUST HOBOW 3aIlMCH NIPU W3YUYEHUU JIPYTUX MMPEAMETOB U IPU MPAKTUYECKOM
ucnonb3oBanuu. K 6 kimaccy OTHECEH BTOpPOW JTam B M3YYCHHH JpoOeH, rje
MPOUCXOIUT COBEPIICHCTBOBAHME HABBIKOB CPAaBHEHUS M MpeoOpa3oBaHHs IpoOeil,
OCBOCHHME  HOBBIX  BBIYMCIMTENbHBIX  QJITOPUTMOB, OTTAUMBAaHUE TEXHUKU
BBIYMCIICHU, B TOM YHCJI€ 3HAYEHUI BBIPAKEHUM, COJEPIKAIIUX U OOBIKHOBEHHbIE, U



JeCSITUUHBIE APOOU, YCTAaHOBJICHHE CBS3EH MEXIy HUMH, PaCCMOTPEHHUE MPHUEMOB
pelieHus 3a1a4d Ha Jpoou. B Hauane 6 kiacca MpOUCXOIUT 3HAKOMCTBO C MOHITHEM
IIPOLICHTA.

OCo0OEHHOCTBIO U3YyUEHUS MOJOKUTEIBHBIX U OTPULIATEIbHBIX YHCEN SBIISETCS
TO, YTO OHM TAK)X€ MOTYT pPacCMaTpUBaTbCs B HECKOJIBKO 3TanoB. B 6 kiacce B
HayaJle U3y4eHHs: TeMbl «lloJ0KHUTENbHbIE U OTPULIATENIBHBIE YMCIIA» BBIACIACTCA
noarema «Llemple uymcia», B paMKax KOTOPOM 3HAKOMCTBO C OTPHULATEIBHBIMU
YUCJIAaMUA W JIEUCTBUSMHM C TIOJIOKUTEIBHBIMA W OTPULATEIBHBIMA YHCIAMH
IIPOUCXOJUT HA OCHOBE COAEPKATEIBHOI0 MOAXO0AA. JTO MO3BOJSET HA JOCTYITHOM
YPOBHE ITO3HAKOMHUTBH YYAIIUXCS NPAKTHYECKH CO BCEMHM OCHOBHBIMHM MOHSATHSMMU
TEMbI, B TOM YHCJI€ ¥ C MpaBWIAMHU 3HAKOB IPHU BBIIOJHEHUU apu(PMETHIECKUX
neictBuil. M3ydeHue palnMOHAlIbHBIX YHUCEI Ha 3TOM HE 3aKOHYMTCS, a Oyaer
MIPOJIOJKEHO B Kypce anreOpbl 7 Kilacca, YTO CTAHET CIEAYIOIIMM IPOXO0JIOM BCEX
IPUHLMIINAIBHBIX BOIMPOCOB, TEM CaMbIM pa3JieJIeHUe TPYAHOCTEH obserdyaer
BOCHPUATHE MaTepuaya, a paclpeiesieHue BO BPEMEHHM CIOCOOCTBYET MPOUYHOCTU
pUOOPETAEMBIX HABBIKOB.

[Tpu oOyueHUM pElIEHUI0 TEKCTOBBIX 3a/ad B 5—6 Kiaccax HCIOJIb3YIOTCS
apumernueckue NpuéMsl perieHus. TekcToBble 3a7auu, peulaeMble Ipu oTpadboTKe
BBIYMCIINTEIBHBIX HABBIKOB B 5—6 KjlaccaxX, pacCMaTpUBAIOTCS 3aJa4M CIIECTYHOLIUX
BUJOB: 33Jauyd Ha JIBWJKEHHWE, Ha 4YacTW, Ha TMOKYyOKH, Ha paboTy u
ITPOU3BOJIUTEIIBHOCTh, HAa NPOLEHTHI, Ha OTHOLIEHUSA M mnpomnopuuu. Kpome Toro,
oOydJaroniecsi 3HaKOMSTCS C MpUEMAMH pelIeHUs 3a1ad nepedopoM BO3MOMXKHBIX
BAPUAHTOB, y4darcs paboTaTh ¢ MH(pOpMALMEN, IpencTaBieHHON B (opme TadIuIl
WJIW JUArpamMM.

B ®epepanbHoil paboyedt mporpamMme TpeAyCMOTPEeHO (popMHpoBaHUE
MPOTEIEBTUUECKUX aIreOpandeckux NpeacTaBieHui. bykBa kak CHMBOJI HEKOTOPOIO
4yuciaa B 3aBUCMMOCTH OT MaTEMaTHYECKOIO KOHTEKCTa BBOJIMTCS IIOCTEIIEHHO.
BykBeHHass CUMBOJIMKA IIMPOKO HMCHOJB3yeTCS MPEXKIEe BCEro JJs 3amucH OOLIMX
YTBEPXKACHUM W TOpenyiokeHuil, (opmyn, B YacTHOCTHM JJsl BBIUMCICHUS
r€OMETPUYECKUX BEJIMUHH, B KAYECTBE «3aMECTUTEIIS) YNCIIA.

B kypce «Marematukn» 5—6 KiIacCOB NpEACTaBIIEHA HArJIAIHAsI TE€OMETpPHUS,
HampaBJICHHass Ha  pa3BUTUE OOpPa3HOrO  MBIIUICHUS, MPOCTPAHCTBEHHOIO
BOOOpaKEHUS, H300pa3UTENbHBIX YMEHUH. OTO BaXHBIA 3Tall B HW3Y4YEHHUHU
F€OMETPUHM, KOTOPBIM OCYIIECTBISETCS HA HAVISAHO-IPAKTHUYECKOM  YPOBHE,
ONMMpaeTcd Ha HarIHO-00pa3HOe MbIIUIeHHe oOydvaromuxcs. bounbliasg poiib
OTBOAMUTCS MPAKTUYECKON JEATEIIBHOCTH, OIBITY, SKCIIEPUMEHTY, MOJEIUPOBAHUIO.
OOyuaromuecss 3HAKOMSTCSI C T€OMETPUYECKUMH (UTypaMu Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsIMU, ydarcs H300paxarb HUX Ha
HEJIMHOBAaHHOM M KJIeTyaTol Oymare, paccMaTpHUBAIOT MX IMpocCTeilline cBoiicTBa. B
MpoLecce U3yYeHUs! HarjsAHON T€OMETPUN 3HaHUs, TOJyYeHHbIE 00y4aroIUMHUCS B
Ha4yaJbHOM LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe



CormacHo yueOHOMY IIaHy B 5—6 Kjaccax H3Yy4aeTcs WHTErPUPOBAHHBIN
npeameT «MaTemaTtukay, KOTOPBIH BKJIIOYAeT apuPMETHUSCKU MaTepuanl u
HATJSIAHYIO TEOMETPHIO, a TaKXKe TMPOTEIEBTUYCCKUE CBEACHHUS W3 alreOphl,
AJIEMEHTHI JIOTUKH U Hadaja OMUCcaTeIbHOW CTaTUCTHUKH.

Y4eOHbIH TIaH Ha W3YYCHHE MAaTEMAaTHKHU B 5—06 Kilaccax OTBOJUT HE MEHEE S5
y4eOHBIX YaCOB B HEJENIO B TEUCHHE KaKIOTo rojia o0yueHus, Bcero He meHee 340
y4eOHBIX YaCOB.

COHEPXXAHUE YUYEBHOI'O KYPCA «MATEMATHUKA» (ITO TOAAM
OBYYEHUA)

S KJIACC

HarypajbHble 4nciia 1 HYJIb

HatypansHoe uwncno. Psa nHarypanbnbix uucen. Yucno 0. M3oOpaxenue
HaTypaJbHBIX YHCEN TOUKAMH Ha KOOPJMHATHOU (YUCIIOBOI) MPSIMOiA.

[lo3urmonHass cucremMa cyucieHus. *PumMckas HyMmepanus Kak HpuMep
HENO3UIHOHHON CUCTEMBI cuncaeHus > . JlecATHYHAs CHCTEMA CUMCIICHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHHUE HATYPAJIbHBIX YHCEN C HYJEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIeHNE HATyPaIbHbBIX YUCEN.

CnoxeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIS MpPHU CIOXEHUU. Brruntanue
KaK JIeicTBHE, 0OpaTHOE CJIOKEHUIO. YMHOXKEHUE HATYypaJIbHBIX YHCEN; CBOMCTBA
HYJIA U €IMHULIBI TIPU YMHOXKEHHH. [[ereHune kak JeiicTBre, 00paTHOE YMHOKEHHIO.
KomnonenTsl  nelicTBui, CBA3b  Mexay HumHu. lIpoBepka  pe3ynbraTa
apudmeTHIeckoro aedcTBus. llepemecTuTebHOE W COUYETATEIIbHOE CBOWMCTBA
(3aKOHBI) CJIOXKEHUS ¥ YMHOXXEHHUS, *pacrpeiesiuTeIbHOe CBONCTBO (3aKOH)
YMHOXKCHHST ™.

Hcnonb3oBanue OyKB 1is1 0003HAYEHUS HEM3BECTHOTO KOMIIOHEHTA U 3aIUCH
CBOMCTB apu(METHUUECKUX JCHCTBUM.

*JlenuTeny M KpaTHbIE 4YMCha™, paszjioKeHHWEe Ha MHOxuUTenu. [Ipocteie u
coctaBHble yncia. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*. JleneHue ¢ 0CTaTKOM.

CreneHb C HaTypaJlbHbIM IIOKa3aTelieM. 3aluCh 4YHWCIa B BHJE CYMMBbI
Pa3psIIHBIX CaracMbiX.

HucnoBoe BbIpakeHUE. DBplYMCICEHHE 3HAYEHUM YHCIIOBBIX BBIPAXKCHUM;
MOPSAIOK  BBINOJIHEHUsS — JeucTBuil.  Mcnonp3oBaHWe  NMpU  BBIUKUCIIEHUAX
MIEPEMECTUTENBHOTO U COYETATEIbHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI U YMHOKEHMUS,
*pacnpenenuTeIbHOTO CBOMCTBA YMHOKEHHS ™.

Jpodu

[IpencraBienre o JOpobw Kak crmocobe 3alMch  YacTH  BEJIWYUHBI.
OObikHOBeHHBIE ApoOu. [IpaBuibHBIE M HenpaBUiIbHBIE ApoOu. CMmenranHas Jpoob;
MpEeJICTABJICHUE CMEIIaHHOW ApoOM B BUJIC€ HENPABUIBLHOM JIpOOM M BBIICIICHHE
LEJIOM YacTU 4YMciia U3 HempaBWibHOM Apoou. M3o00paxenue npoOeld TOUKamMHu Ha
qucaoBoil npsimoit. OcHOBHOE cBOMCTBO Apoou. *Coxkparenue apooeit. [Ipuseaenue

1 3nech u ganee * *0603HaYEHBI TEMBI, H3yUEHHE KOTOPBIX IPOBOANTCSA B O3HAKOMHTENIbHOM IIane. Ilearor
CaMOCTOSTEINIFHO OTPeNeNIIeT 00beM H3y4aeMOoro MaTepuaa.



Apodu K HOBOMY 3HaMeHateno*. CpaBHeHuUE 1po0eit.

CrnoxxeHre U BbIYUTAHUE JpoOed. YMHOXKEHUE U JelieHue apo0eii; B3auMHO-
obpatHble 1podu. *HaxokaeHne 4acTu 11eJ10r0 U IeJI0T0 0 ero 4acTu™.

Hecarnunas 3anuch apoOei. IlpeacraBieHune necATHYHOW ApoOHM B BHUIE
00bIKHOBEHHOMU. M300pakeHne MeCATHYHBIX APOOEH TOUKaMU Ha YUCJIOBOM MPSIMOIA.
CpaBHeHHE ECATUYHBIX APOOEH.

Apudmernueckue JEHUCTBUS C JECATHUUHBIMU JIpoOsmu. *OkpyrieHue
JECATUIHBIX APOOCT™.

Pemenue TekCcTOBBIX 3a/1a4

Pemenne TekcTOBBIX 3aday  apudMeTHyeckuM crmocoOoMm. *Perienue
JOTMYECKHUX 3adad. PemieHuwe 3amad mnepedOpoOM BCEX BO3MOXKHBIX BAapUAaHTOB™.
Hcnonb30BaHue MPU PELIEHUU 33124 TAOJIUI] U CXEM.

Pemenue 3amau, coaep)kalux 3aBUCHMOCTH, CBS3BIBAIOIINE BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHHE; LIEHA, KOJIMYECTBO, CTOMMOCTh. EAMHUIIBI U3MEpEHUS:
Macchl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH, CKOPOCTU. CBs3b MEXAY €AMHHUIIAMU
M3MEPEHUS KaXI0W BETUUUHBI.

Pemenrie 0OCHOBHBIX 3aJ1a4 Ha APOOU.

[IpencraBienue NaHHBIX B BUIE TaOIHII, CTOJIOYATHIX JUATPAMM.

Harasignas reomerpust

Harnsinuele mnpencraBieHus o (Qurypax Ha IUIOCKOCTH: TOYKa, Mpsimasi,
OTPE30K, JIy4, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. YToi. [Ipsamoi,
OCTPBIN, TYIIOM U pa3BEPHYTHIE YTJIbI.

JlnvHa oTpe3ka, METPUYECKUE €AMHUIIBI JUIMHBL. J[JIMHA JTOMaHOH, NEepUMETP
MHOTOyTOJIbHUKA. 3MepeHre 1 MOCTPOEHKE YIoB C MOMOUIBI0 TPAHCIOPTHUPA.

Harnsinuele mnpencrtaBieHuss o Qurypax Ha IJIOCKOCTH: MHOTOYTOJBHUK;
MPSAMOYTOJIbHUK, KBAJIpaT; TPEYTOJIbHUK, *0 paBEHCTBE PUTYP™.

N3o6paxkenne ¢uryp, B TOM 4mcie Ha Kierdatoi Oymare. *Tloctpoenue
KoH(urypanuii U3 dactei MpsiMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KIIETYATOU
Oymare™. VMcnonbp3oBaHue CBOMCTB CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajApaTa.

[Inomaas NOPAMOYroJIbHUKA W MHOTOYTOJBHHUKOB, COCTABJIEHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM 4ucJie (Quryp, m300pak€HHbIX Ha KJeT4aTod Oymare.
Enunuiibl u3mepenus mioniaiu.

*Harnsaabie TpeIcTaBlIeHUus O MPOCTPAHCTBEHHBIX (PUTYpaxX: MPSIMOYTOJbHBIN
rapasuieIeuIie, KyO, MHOTOTPAHHUKH. N3obpaxxenue MPOCTEUIIINX
MHOTOIpaHHUKOB. Pa3BépTkum kyOa u mnapamnenenunena. Co3naHue Mojeneu
MHOTOIPAaHHUKOB (M3 OyMaru, IpOBOJIOKH, MJIACTUIIMHA U JIp.)™.

*O0BEM MPSMOYTOJBHOrO Mapajuienenunena, kyda. EIuHUIEI u3MepeHus
o0BEMa™,

6 KJIACC

HarypaabHblie yucia

Apudmernueckre IEHUCTBHSI C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBble BBIpAKEHUS, OPSAOK ACUCTBUI, UCIOJb30BaHUe CKOOOK. Mcnonb30Banue
IIPA BBIYUCIICHUAX IEPEMECTUTEILHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U



YMHOXXEHHMS,  *paclpelesuTeIbHOTO  CBOWMCTBA  yMHOXKEHHsS.*  OkpyrieHue
HATypaJIbHBIX YUCET.

Jlenutenu W KpaTHbIe YKclia; *HAUOOJIBIINN OOLIUI JAeNUTENh U HauMEHbIIIee
oO1ee kpaTHoe. [lenrMMocTh CyMMBbI U pou3BeieHus ™. JleneHne ¢ OCTaTKOM.

Jpodu

OObIKHOBEHHAs1 JApOoOb, OCHOBHOE CBOMCTBO JpOOM, COKpaIlleHHE IpOOCH.
CpaBHeHMe U ynopsiiouuBaHue ApooOeil. Pemienue 3aay Ha HAXOXKIEHUE YaCTU OT
LEJ0ro M ULEeJoro mo ero 4vacth. JIpoOHOoe 4YuciIo Kak pe3yjapTaT JAeJICHHUS.
[IpencraBnenne AecATUIHOW ApOOM B BHJEC OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
npe/cTaBiICHUs] OOBIKHOBEHHOUW NIpoOM B BUJIE AecATUYHOU. JlecaTuunbie ApoOu u
MeTpuuecKas cucrtema mep. ApudMeTHUecKre NeUCTBUS U YUCIIOBBIE BBIPAXKEHUS C
OOBIKHOBEHHBIMU U JECSITUYHBIMU JPOOSMHU.

OtHowieHue. JleneHue B JaHHOM OTHOUIeHMM. *Macmra®*, mpomnopius.
IIpuMeHeHre npOoNOpPLU IPY PEILIEHUH 3a/1a4.

[TonsiTue npoueHTa. BerauciieHne MpoueHTa OT BEJIMYMHBI U BEJIMYUHBI 110 €€
IpOLEHTY. BblpaxeHHe MPOLEHTOB NECATUYHBIMU Jpo0simu. Pemenue 3amau Ha
IIPOLICHTHI. BhIpakeHre OTHOIIEHUS BEJIMYUH B IIPOLIEHTAX.

ITos10:kMTENBHBIEC H OTPULATEIbHbBIC YHCJIA

[TonoxurensHble U OTpuLaTenbHble uMcna. Llenble uncna. *Moayne uucina,
reoMeTpuyeckas HHTepHpeTanus Monayis uyucna®*. HM3o0paxeHue uucen Ha
KOOPJIMHATHOM NpsIMOM. *YHCITOBBIE MPOMEXKYTKHU ™.

CpaBHeHue umcel. ApUPMETHYECKUE JIEUCTBHS C TIOJOXXKHUTEIbHBIMU H
OTPULIATEIbHBIMHU YHUCIIAMU.

[IpsiMmoyroJibHasi cucTeMa KOOpJAMHAT Ha IUIOocKocTH. KoopauHaThl TOYKM Ha
MJIOCKOCTH, abciucca u opauHara. [loctpoenne Touek U Guryp Ha KOOpPAMHATHOU
MIJIOCKOCTH.

BykBeHHBIE BbIpasKeHUs!

[Ipumenenue OyKB JJisl 3aITUCH MAaTEeMATUUECKUX BBIPAKEHUHN U MPEIOKEHUH.
CpoiictBa apudmeTnueckux JeWcTBU. *ByKkBEeHHBIE BBIPAKEHUS M UHCIOBBIC
MOJICTAaHOBKU.* DByKBEHHbIE DPABEHCTBA, HAXOXJICHHWE HEU3BECTHOTO KOMIIOHEHTA.
dopMmyibl; GopMyIbl IEPUMETPA U TUIOIIAN MPSAMOYTOJIbHHUKA, KBaJpaTa, *00béMa
napajuiesenuneaa u kyoa*.

PemieHne TekCTOBBIX 33124

Pemenne TekCcTOBBIX 3aAady  apu(METUYECKUM crnocodboM. *PemienHue
JIOTUYECKUX 3a]ay. Pemienne 3a1ad nepedopoM BCeX BO3MOKHBIX BAPUAHTOB.™

Pemenne 3amau, coaepXaliux 3aBUCUMOCTH, CBSI3bIBAIOIIMX BEJIMYMHBIL:
CKOPOCTb, BPEMs, PACCTOSIHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTh; MPOU3BOAUTENBHOCTb,
BpeMs, 00bEM palboThl. EQuHUIBI M3MEpEHHUs: Macchl, CTOMMOCTH; PACCTOSIHMUS,
BpeMEHHU, CKOPOCTU. CBS3b MEX]y €IMHUIIAMHU U3MEPEHUS KKI0M BETUUUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IPOMOPLIMOHATIBHOCTHIO BEJINYMH,
MPOLIEHTaMH; pEIeHHe OCHOBHBIX 3a]1a4 Ha APOOU U MPOLEHTHI.

*OueHKa U MPUKHUJIKA, OKPYTIIEHHUE pe3yJibTaTa™.

*CocraBneHue OyKBEHHBIX BBIPAXKEHHI 10 YCIOBHIO 3a4a4n™.

[IpencraBienne AaHHBIX C TMOMOLIbI0 Tabnuu W auarpamm. CronOuarbie
IUarpaMMbl: YTEHUE U MIOCTPOECHHE. YTEHHE KPYTOBBIX IHarpamM.



Harasanas reomerpus

Harnsguele npencrtaBieHuss o (urypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTpE30K, JIy4, YroJl, JIOMaHas, MHOTOYT'OJIbHHMK, YETBIPEXYTOJBHUK, TPEYTrOJIbHUK,
OKPYXXHOCTb, KPYT.

*B3anMHOE pacnoyioKeHHWE JABYX HpPSIMbIX Ha IJIOCKOCTH, HapaslieibHbIE
npsMble, MEPHEHAUKYISpHbIE NpsMble™. M3MepeHue pacCTOSHUN: MEXAYy ABYMs
TOYKaMH, OT TOYKH J0 IIPSIMOM; JIMHA MapIIpyTa Ha KBapaTHOW CETKeE.

M3mepeHre W TMOCTPOECHHWE YIVIOB C IMOMOINBIK TpaHCHopTupa. Buibl
TPEYrOJIbHUKOB: OCTPOYTOJIBHBIN, IPSAMOYTOJIbHBIN, TYHOYTOJIbHBIM;
paBHOOCPEHHBIIH, PABHOCTOPOHHUM. YeThIpEXyTONBHUK, [IPUMEPBI
YEeTBIPEXYTOJbHUKOB. [IpAMOYroIbHUK, KBaJapaT: HUCIOIb30BAHHE CBOMCTB CTOPOH,
yraoB, auaronaneil. *M3o0paxeHune reomeTpuiyeckux GUTyp Ha HEIMHOBAHHOM
OymMare ¢ HCIOJb30BAHUEM LHUPKYJS, JHHEWKH, YroJbHUKA, TpaHCHIOpTUpa™.
[TocTpoenus Ha kieTyaToi Oymare.

[lepumerp MHoOroyronbHuka. [loHsiTMe mrowmwaaun QUIypsl;  €IUHUIIBI
u3Mepenus miowaau. [pubmkénnoe naMepenue mioum@anu Guryp, B TOM YUCiI€ Ha
kBajgpaTHOM ceTke.* [lpubmmkEéHHOE H3MEpeHHE UIMHBI OKPY)KHOCTH, IJIOLIAAN
Kpyra*.

*CumMeTpus: LIEHTpalibHasA, OceBasi W 3epKajbHass cummeTpuu. [loctpoenue
CUMMETPUYHBIX PUTYP™.

*Harnsagneie MIPEICTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napajuienenunesn, KyO, Opu3Ma, NUpaMHAa, KOHYC, LIJIMHIAp, Map W cdepa.
N300paxkeHre npocTpaHCTBEHHbIX (Quryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB,
uuauHApa U koHyca. CoznaHue Mojenedl MpoCTpaHCTBEHHBIX (Guryp (U3 Oymaru,
MPOBOJIOKH, TUTACTUIIMHA U Ap.).

[Tonarue oOBEMa; eAuHUIBI U3MEpeHUs: 00bémMa. OO0BEM MPAMOYTOJIBHOTO
napajienenumneaa, kyoa*.

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

OcBoenne yyebHOTO Kypca «MaremaTuka» B 5—6 Kjaccax OCHOBHOM IIKOJIBI
JOJDKHO O0OecrneunBaTh JOCTIDKEHHE CIEAYIOMUX MPEIMETHBIX 00pa30BaTelIbHbBIX
pE3yIbTaTOB:

5 KUIIACC

Yuciia ¥ BBIYUCICHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
TEpPMUHAMHU, CBS3aHHBIMH C HATYpaJIbHBIMU YHUCJIAMH, OOBIKHOBEHHBIMH W
JECATUIHBIMH IPOOSMH.

CpaBHUBaTh U yHOOPSJOUMBATH HATypalbHbIE YHWCJIAa, CpPaBHUBATh B
MIPOCTEUIITNX CITydasiXx OOBIKHOBEHHBIE JPOOH, ECITUIHBIC IPOOH.

CooTHOCUTH  TOYKY Ha  KOOpPAMHATHOM  (YMCIOBOM)  mpsMoll ¢
COOTBETCTBYIOIIIMM €l YHCJIOM W H300pa)kaTh HATypajbHbIE YHC]Ia TOYKAMH Ha
KOOPJIMHATHOM (YHUCIIOBOI) MPSMOIA.



BeimonHATh  apudMeTHUYECKHE JEHCTBUS C HATYPAIBHBIMA YHUCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUILINX CITydasiX.

BBINONHATE NPOBEPKY, MPUKUIKY PE3YIBTATA BHIUNCICHUIA.

OKpyIJISITh HATypAJIbHBIE YHUCIIA.

Penienne TeKCTOBBIX 3a7a4

Pemate TekcTOBBIE 3a7auM apU(PMETUYECKUM CIIOCOOOM U C TOMOIIbIO
OpraHMU30BaHHOTO KOHEYHOIro Iepedopa BCEX BO3MOXHBIX BapHaHTOB (Mpu
HEOOXOJIMMOCTH C HAPABJISIONICH MOMOIIIBIO).

Pemiate 3amauu, cojep:kaniue 3aBUCHUMOCTH, CBSI3BIBAIONINE BEIUYHHBI:
CKOPOCTh, BpeMsl, pacCTOSIHUE; 1I€Ha, KOJIMYECTBO, CTOUMOCTH (MPU HEOOXOAUMOCTH C
HCITOJIb30BAaHUEM CITPABOYHON WH(OOPMAITIH).

Hcnonb30BaTh KpaTKUE 3alUCH, CXEMbI, TaOIUIbI, 0003HAUEHUS [IPU PEILICHUU
3azay.

[Tonb30BaThCA OCHOBHBIMM €IMHULIAMH W3MEPEHUS: [IEHBI, MACChI; pACCTOSHUA,
BPEMEHH, CKOPOCTH; BBIpa)KaTh OJHH E€IWHHIIBI BEJIMYMHBI 4Yepe3 apyrue (mpu
HEO0OXOJMMOCTHU C OTIOPOM HA CIIPABOYHYIO HH(POPMAIIHIO).

W3Bnekats uHOpMaIuio, MPEACTABICHHYIO B Tabnuile, Ha CTOIO04YaTOMn
auarpamMMme, HUHTEPHpPETUPOBaTh IMPEICTABICHHBIE NAHHBIC, HCIOJb30BaTh JIAHHBIC
IIPU PEIICHUU 33/1a4.

Harasignas reomerpust

[Tonp30BaThCAd FEOMETPUUYECKUMU MOHSATUSAMU: TOYKA, IpsiMasi, OTPE30K, JIyY,
YToJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KPYT.

[IpuBoauTh mOpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpa, UMEWIUX Gopmy
M3YUYCHHBIX TEOMETPUUECKUX (DUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, MTPU HEOOXOJMMOCTU IO BHU3YaJbHOM OMOpE,
CBSI3aHHYIO C yIJIaMH: BEpIIHMHA, CTOPOHA; C MHOTOYTOJIbHUKAMU: YroJi, BEepIlUHA,
CTOPOHA, TUaroHajb; C OKPYKHOCTBIO: PaIUyC, TUAMETP, LICHTP.

N300pakath W3y4YeHHBbIE TeoMeTpuueckre (Urypbl Ha HEIWHOBAHHON W
KJIETYaTOM Oymare ¢ MOMOIIBIO IIUPKYJIS U JTUHEHKH (TTOCJIe COBMECTHOTO aHAJN3a).

HaxoauTe AJHMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C IMOMOUIBIO
JUHEWKU, CTPOUTh OTPE3KU 3aJaHHOW [JIMHBI; CTPOUTHh OKPYKHOCTh 3aJJaHHOTO
panuyca.

Hcnonb30BaTh CBOMCTBA CTOPOH M YIJIOB MPAMOYTOJIbHUKA, KBaJpaTa sl UX
MMOCTPOCHUSI, BBIYUCIICHHUS TUIONIAAU U TIEpUMETpa.

Beluucnare mnepuMerp M IUIOMI[b KBajapara, NOpsIMOYrojibHUKa, GUryp,
COCTAaBJICHHBIX W3 TMPSIMOYTOJIbHUKOB, B TOM uuciie (GuUryp, u300paxEHHBIX Ha
KJIeT4aTon Oymare.

[Tonp30BaThC OCHOBHBIMU METPUUECKUMU €IUHHUIIAMU W3MEPEHUS JJIUHBI,
TJIONIA/IN; BBIPAXKATh OJHU €AUHUIIBI BETUYUHBI uepe3 apyrue (mpu HeoOXO0AUMOCTH
C OTIOPOIi Ha CITPABOYHYIO HH(POPMAIIHIO).

PacniosnaBate  mapasuienemnumen, KyO, HCIOIL30BaTh  TEPMHUHOJOTHIO:
BEpIIIMHA, peOpo TpaHb, U3MEPCHUSI; HAXOAUTHh U3MEPEHUS Napalljiesienunena, Kyoa.

Boeraucisate 00b€M KyOa, mapajuienenumnesa Mo 3aJaHHbIM H3MEPEeHUsIM (C
OTIOpPOM Ha AJITOPUTM Yy4EOHBIX JCHCTBUI), MOJH30BATHCA EAMHUIIAMHU H3MEPEHUS
o0BEMma.



Pemiath HecHOXHBIE 3aJa4yd Ha HM3MEPEHHE TE€OMETPUYECKUX BEJIWYUH B
MPAKTUYECKUX CUTYyalusX (Ipu HEOOXOAMMOCTH C BU3yaJIbHON OTIOPOHA).

6 KIIACC

Yucsia v BBIYMCIEHUS

OpueHTHpOBAaTbCSI B TOHATHSX M ONEpPUPOBATh HAa 0a30BOM YPOBHE
TEPMUHAMU, CBS3aHHBIMHU C Pa3JIMYHBIMU BUJAMHU YHUCEN U CHOCOOAMU UX 3alucCH,
NEPEXOAUTH (€CIU ATO BO3MOXKHO) OT OJIHOM (hOpMBI 3alUCH YUCIIA K IPYTOH.

CpaBHUBaTh M yHOPSAIOUYMBATH II€JIbIE YHCIIA, OOBIKHOBEHHBIE W JIECATHYHbIE
IpoOu, CpaBHUBATH YKCJIa OJTHOTO U Pa3HbIX 3HAKOB.

BoinonHaTh aprupMeTnyecKkue 1eHCTBUS C HaTypaIbHBIMU U LEIBIMU YHCIIaMHU,
OOBIKHOBEHHBIMHU U JECATUYHBIMU JPOOSIMHU, MOJTOKUTEIBHBIMU U OTPHUIATEIbHBIMU
YUCIIAMH.

Briuncnars 3HaU€HUST YUCTOBBIX BBIPaKEHUMN, BHIMOJHATH IPUKUIKY U OLICHKY
pe3yibTara BBIUMCIICHUI; BBINIOJIHATH MPEOOpa30BaHUsI YUCIOBBIX BBIPAKCHHUN Ha
OCHOBE CBOWCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTHP TOYKY Ha KOOPAMHATHOW MNPSIMOM C COOTBETCTBYIOIIUM €U
YUCJIOM U M300pa)kaTh YKClia TOUKaMU Ha KOOPAMHATHOM MPSIMOM, HAXOAUTh MOJTYJIb
qucia.

COOTHOCUTH TOYKH B IPSMOYTOJBHOM CHCTEME KOOpAHMHAT C KOOpAMHATaMU
3TOU TOYKH.

OxpyrasTh LeNble 4YKclia U JeCATHYHbIE ApoOu (Mo oOpasily), HaXOAWTh
MPUOJIMIKEHUS YUCET.

YucaoBbie 1 OyKBEeHHbIE BHIPAKEHUSA

OpueHTUpOBaThCS B TMOHATUSAX U ONEpUpPOBaTh Ha 0a30BOM YpOBHE
TepMUHAMU, CBS3aHHBIMU C 3allMChI0 CTENEHW YKCJIa, HAXOJIUTh KBaJpaT U KyO
YuCyaa, BBIYUCIATh 3HAYEHUS MPOCTEUIINX YHUCIOBBIX BBIPAKEHHH, COJEpIKALIUX
CTEIEHHU.

[Tonp30BaThCs MpU3HAKAMU ACIUMOCTH (MPpU HEOOXOAMMOCTH C ONOpPOM Ha
ITOPUTM TMPABUIIA), PACKIIAIbIBATh HATYpaIbHbIE YMCIIA HA MPOCThIE MHOKHUTEIH.

*Tlonp30BaThCs MACIITAOOM™, COCTABIISITh TPOTIOPLIMUA U OTHOILICHUS.

Hcnonb3oBaTh OyKBBI JJi1 0003HAYEHUS YMCEI MPU 3alKUCA MATEMATHYECKUX
BBIDOKECHHUM, HAXOAUTh 3HAYCHUS OYKBEHHBIX  BBIPAXKEHUH, OCYIIECTBISS
HE0OXOMMbIC TOACTAHOBKM W TpeoO0pa3oBaHus (C OMOPOM Ha alrOPUTM y4eOHBIX
JNEUCTBUIN).

Haxonute Hen3BECTHBI KOMIIOHEHT PABEHCTBA.

PemeHne TekCTOBBIX 33124

Pemiath MHOTOIIArOBBIE TEKCTOBBIC 3a7a4d apuU(PMETUUECKHUM CIIOCOOOM C
OIIOPO¥ Ha BOIPOCHBIN IUIAH.

Pemats IIPOCTEUIIINE 3a7a4Hu, CBSI3aHHBIC C OTHOIIICHUEM,
MPONOPIIMOHAIBHOCTHIO BEJIMYMH, MPOIEHTAMU; pellaTh TP OCHOBHbBIE 33Ja4yd Ha
JIpOOU U TPOLEHTHI.

Pemate 3amauum, cojepkalipe 3aBUCHMOCTH, CBS3BIBAIOUIUE BEIMYMHBIL:
CKOPOCTb, BpeMs, paccTosiHue, LIEHa, KOJIMYECTBO, CTOUMOCTb;



POU3BOAUTENLHOCTh, BpeMsi, 00BEMaA paboThl, HCMIONB3Yd apu(PMETHUECKUE
JNEUCTBHs,  OLICHKY, IIPUKHUJAKY; II0Jb30BaTbCs  C€IMHHALAMH  HU3MEPECHUS
COOTBETCTBYIOIINX BEIUYMH.

CocTaBiATh OyKBEHHBIE BBIPAKEHUS 10 YCIOBHIO 337a4l [IOCJIE COBMECTHOIO
aHaJIN3a.

W3Bnekats uHpOpMalMIO, NPEICTABICHHYI0 B Ta0NMIAaX, Ha JIMHEWHOM,
CTOJ0YaTOW WM KpPYroBOW JauarpaMMax, HHTEPIPETUPOBATH IPEACTABIICHHBIC
JAHHBIE; UCMOJb30BATh JAHHBIE IIPHU PEIICHUH 3a/1a4.

[IpencraBiasaTs nHGOPMAIIUIO C TIOMOIIBIO TAOIUI, TUHEWHON U CTOIOYATOM
JUarpaMM.

Harnsanas reomerpusi

[TpuBoaUTH TpUMEPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOUINX (Hopmy
M3YYEHHBIX T€OMETPUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (UTyp, NpPUMEpPHI
pPaBHBIX U CHMMETPUUHBIX QUTYD.

N300paxaTh ¢ MOMOUIbIO IUPKYJIs, TUHEHKH, TPAHCIOPTHPA HA HETMHOBAaHHON
M KJeTdyarol Oymare M3ydeHHblE€ IIJIOCKME TIe€OMETpUYEecKHe (urypel u
KOH(UTypalyu, CHMMETpUYHbIE (PUTYPBI.

HMmeTh npeacTaBieHHE O TEOMETPUUYECKUX MOHSITHSIX: PaBEHCTBO QUIyp,
CUMMETpPHS, OCb CHMMETPHUH, UEHTP CUMMETPHH.

HaxoauTe BEIMYMHBI YIJIOB U3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTUPA, CTPOUTH
YIJIBl 33JaHHOW BEJIMYMUHBI, ITOJIb30BATHCA NPHU PELIEHWU 3aad IpagyCHOU Mepou
YTJIOB; paclO3HABAaTh HA YEPTEXKAX OCTPBIN, MPAMOU, pa3BEPHYTHIN U TYIION YTJIBIL.

BblUuCHATh OJWMHY JIOMAHOM, IMEPUMETP MHOTOYTOJIbHHMKA, IOJb30BAThCS
€AVMHUIIAMU U3MEPEHUs JIMHBI, BBIPAXKATh OJHU €IMHMIIBI U3MEPEHHUS JITMHBI Yepe3
IpyrHe.

Haxonuth, Ucnonb3ysh YepTEKHBIE NHCTPYMEHTBI, PACCTOSIHUS: MEXKIY BYMS
TOYKaMH, OT TOUKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBAaIPaTHOU CETKE.

Bbruncnsate  miuomaab  (QUryp, COCTaBIEHHBIX W3  NPSIMOYTOJIbHUKOB,
HCIOJIb30BaTh pa3OMeHNe Ha MPSIMOYTOJbHUKHU, HA paBHbIE (UIyphl, JOCTpauBaHUE
710 TIPSIMOYTOJIBHHKA; TOJIb30BAThCSI OCHOBHBIMU €IMHHMIIAMHU HW3MEPEHMS IUIOIIAJIN;
BBIpaXKaTh OJHU €IMHHULIBI U3MEPEHUS IUIOLAAH Yepe3 Apyrue (Ipu HeoOXOIUMOCTH
C OIOPOI Ha CIPABOYHYIO HH(OPMALIHIO).

Pacno3HaBaTh Ha MOJENAX U HM300paXKEHUAX NUpPaMHUIy, KOHYC, LMJIMHAP,
MCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPILIHUHA, peOpO, FPaHb, OCHOBAaHUE, pa3BEPTKA.

N3o00paxkath Ha KjeT4aTou OymMare mpsMOYTOJbHBIN Mapasieaenunes.

Boruucnsate 00bEM NpSIMOYTOJBHOTO Mapajuiesenuneaa, Kyoa, mojb30BaThCs
OCHOBHBIMU €IMHMIIAMHM U3MEpPEHUs 00BbEMA; BhIpAXaTh OAHU €AUHUIBI U3MEPEHUS
00bEMa uepe3 Apyrue (C ornopoit Ha CPaBOYHYIO HHPOPMAITHIO).

PemaTe HecHOXHBIE 3a7aud Ha HAXOXKJIEHUE T'€OMETPUYECKUX BEIUYHUH B
MPAKTUUYECKUX CUTyalusx (Ipy HEOOXOIMMOCTH C BU3YaJIbHOM OMOPOIL).

®EJAEPAJIBHASA PABOYAS ITPOT'PAMMA YUEBHOI'O KYPCA
«AJITEBPA». 7-9 KIIACCBI
Hean u3yuyeHus y4eOHOro Kypca



Anrebpa SIBISIETCS. OJHUM M3 OIOPHBIX KYypCOB OCHOBHOM IIKOJBI: OHA
o0OecreuynBaeT M3y4yeHUE IPYrUX JUCLUUIUIMH, KaK E€CTECTBEHHOHAYYHOIO, TaK H
T'YMaHUTAPHOTO IIUKIIOB, €€ OCBOEHHE HEOOXOAUMO ISl MPOJAOHKEHHST 00pa30BaHus
U B TOBCEJIHEBHOM u3HU. Pa3zButre y 00yyaromuxcsi Hay4HbIX MPEACTaBICHHUN O
IPOUCXOKIECHUN
U CYUIHOCTH ajreOpanyeckux aOCTpakIiuii, crocobe OTpa’keHUs MaTeMaTH4eCKOW
HAyKOM SIBIIGHUW U TPOIIECCOB B MPUPOJE U OOIIECTBE, POIM MATEMATUYECKOTO
MOJICIUPOBAHUS B HAYYHOM TIO3HAHUU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAy4YHOTO MHUPOBO33PEHUS W KAYECTB MBINLICHUS, HEOOXOMUMBIX IJIS aalTaliy B
COBPEMEHHOM LM(PPOBOM oOmiecTBe. M3ydeHune aireOpbl €CTECTBEHHBIM 00pa3oM
obecrieunMBaeT  pa3BUTUE  yMEHUs  HaAONIOJaTh,  CpaBHHUBATh,  HAaXOJHUTh
3aKOHOMEPHOCTH, TpebyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOM JIEUCTBUS U BBIBOJIbI, (hOPMYJIHUPOBATH
yrBepkeHud. OcBoeHue Kypca aireOpbl OO0ecrnedrMBaeT pa3BUTHE JIOTHYECKOTO
MBIIUICHHUS OOYYalOIIUXCS: OHU UCIOJIB3YIOT JCAYKTUBHBIE WM WHIYKTUBHBIC
paccykJieHus, 000OIleHHe M KOHKPETH3aluio, abCTparupoBaHHE W AaHAJIOTHIO.
OOyuenue anrebpe mpeanojiaracT 3HAYUTEIBHBIM OOBEM  CaMOCTOSITEIHHON
NESTEIPHOCTH  OOY4YalIIMXCA, TIOITOMY CaMOCTOATENBHOE pEIICHHE  3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealu3aleil JeaTeIbHOCTHOTO IPUHIIUIA
o0yueHus.

B crpykrype nporpaMmbl yd4eOHOTro Kypca «Airedpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMUMAIOT COJIEPKATEIBHO-METOANYECKUE JIMHUU: «YUucna u
BBIUUCIICHUS»; «AJre0pandeckue BbIpaXEHUs»; «YPaBHEHUS U HEPABEHCTBAY;
«OyHKuum». Kaxnas u3 3Tux coliepKaTelibHO-METOIUYECKUX JIMHUNA pa3BUBACTCS Ha
MPOTSKEHUU TPEX JIET U3YUYCHUSI Kypca, €CTECTBEHHBIM 00pa3oM MeperuieTasich U
B3aMMO/JICUCTBYS C IPYTUMU €ro JUHUSAMH. B Xoje u3ydeHus kypca o0ydarommumcs
MIPUXOJIUTCS JIOTUYECKU pacCykaaTh, HUCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHbIN
A3bIK. B CBSI3M ¢ 9TUM 11€71eco000pa3HO BKIIIOUUTH B IIPOTrPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, TTPOHU3BIBAIOIINE BCE OCHOBHBIE Pa3JieNIbl MATEMATUYECKOTO 00pa30BaHUs U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYaIOIUMKCS ~ OCHOB  YHHBEPCAJIBHOTO
MaTeMaTU4YecKoro  si3blka. TakuMm  o0pa3oM, MOXKHO  yTBEpXKHIaTh, 4YTO
coliepKaTeIbHOW U CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Auredpa» SBISETCA €ro
MHTETPUPOBAHHBINA XapakTep.

Conepxxanue JmHUM «Yucma ©W  BBIYMCICHUSD) CIYKUAT OCHOBOWM  JIJIA
JTadbHEUINer0o M3y4eHUsT MaTeMaTHUKH, CIOCOOCTBYET Pa3BUTHIO Yy OOyYarommuXxcs
JIOTUYECKOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHHUS TOJIb30BAThCS aJITOPUTMaMH, a
TaKXke MPUOOPETECHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX sl MOBCEIHEBHOMN
KU3HU. Pa3BUTHE MOHSATUS O YKCJIE B OCHOBHOM IIIKOJIE CBA3aHO C PAIllMOHATBHBIMU U
MppalMoHaIbHBIMU YUCIaMU, (OPMUPOBAHUEM TPEACTABICHUN O JCHCTBUTEIHHOM
yucsae. 3aBepllieHHEe OCBOCHMS YHCIOBOM JIMHUM OTHECEHO K CTapllieMy 3BEHY
o0O1ero o6pa3oBaHwsl.

Coneprkanue IByX alreOpandecKux JUHUN — «AJreOpandecKue BBIPAKEHUSD)
U «YpaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAIOIIMXCS
MaTeMaTU4YeCKOro armapara, HEOOXOJMMOTrO i peHieHUs 3ajad MaTeMaTHKH,
CMEKHBIX TPEAMETOB U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/lady. B OCHOBHOI mIKOJE



yueOHBI MaTepuas TPYNIUPYETCs BOKPYT pallMOHAIbHBIX BhIpaKeHHd. Anredpa
JEMOHCTPUPYET 3HAYECHUE MATEMATHKHU KaK A3bIKa JUIS IOCTPOEHUS MATEMaTUYECKUX
MOJIeJIel, OMMCaHMs MPOILECCOB U SABJICHUH peajbHOro mupa. B 3amaum oOyueHus
anredpe BXOJAT TakKe JalIbHEHIIEe pa3BUTHE ANTOPUTMHUYECKOTO MBIIIICHHUS,
HEOOXOAMMOr0, B YAaCTHOCTH, JJII OCBOEHHMS Kypca HH(OPMATHKH, W OBJIAJCHUE
HaBbIKaMHM JEAYKTUBHBIX paccyxiaeHuil. [IpeoOpa3oBaHue CUMBOJIBHBIX (HOpM
BHOCHUT CBOH creun(uyecKuil BKJIaJ B Pa3BUTUE BOOOpPaKEHUs, CIIOCOOHOCTEN K
MaTeMaTUYECKOMY TBOPYECTBY.

Conepxanue (yHKIMOHAIBHO-TpaUUECKOM JIMHUU HALEJIEHO Ha IOJIyuYeHHUe
IIKOJIbHUKAMH 3HAHUM 0 QYHKIUSAX Kak BaKHEWIEH MaTeMaTHUeCKOH MOJAETH IS
OMHCaHUsI M HUCCIEJOBAHMUS PAa3HO-00Opa3HBIX MPOILIECCOB M SIBJICHHUM B MPHUPOIEC U
obmecTBe. M3ydyeHue 3TOro Marepuana CIOCOOCTBYET Pa3BUTHIO y O0ydarolIuXcs
YMEHHUsI UCIIOJIb30BATh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEICTBA A3bIKA MATEMATUKU —
CIIOBECHBIE, CHUMBOJIMYECKHE, Trpauueckue, BHOCUT BKJIaJ B (OpPMUPOBAHUE
IIPEACTABICHUM O POJIM MATEMATUKHU B PA3BUTHUH LIMBUIIU3ALUU U KYJIbTYPBI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHE

CornacHo yueOHOMY TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«Anrebpa», KOTOPBIM BKIIIOYAET CIEAYIONIME OCHOBHBIC pa3feibl COACPHKAHUS:
«Yucna ©  BBIUMCICHUS», «ANTEOpandyecKue BbIpAKEHUS», «YpaBHEHUA U
HEpaBeHCTBA», «DyHKIINN.

VYyeOHbIN MJIaH Ha U3ydeHUe anredpbl B 7-9 Kiaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENIO0 B TEUEHHE KaXJO0ro rojia oOy4eHHs, BCEro 3a TpU rojaa
oOyuenusi — He MeHee 306 yueOHBIX 4acoB.

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

Yucaa v BIYMCICHUA

JpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, MEPEXO0Jl OT OMHON (OPMBI 3aIUCU
npobeit Kk gpyroi. IloHsaTme palMoHANBHOTO 4YHCJIA, 3alUCh, CpPaBHEHUE,
VOOPSATOYMBAHUE  pPAIMOHATBHBIX  YHCeNl.  ApudMeTuyeckue  JEeUCTBHUS  C
palMOHAIBHBIMA YHUCJIaMU. PelieHue 3amad u3 peajdbHOM MPAKTUKU HA 4YacTd, Ha
TpoOH.

Crenenb ¢ HaTypaJdbHBIM TIOKA3aTeJeM: OMpEICNieHrue, MpeodpazoBaHue
BBIpOXCHUI Ha OCHOBE OMPE/ICICHUS, 3aMUCh OOJIBIIUX YHUCE]T.

[IporieHThI, 3aMUCh MPOLIEHTOB B BUJE IpoOU U IpoOU B BUJE MPOIEHTOB. Tpu
OCHOBHBI€ 33]1a4M Ha MPOLEHTHI, PEHICHUE 33/1a4 U3 PEAIbHON MTPAKTUKH.

[IpumeHeHne NOpPU3HAKOB  JECIUMOCTH, PA3J0XKEHHE HAa  MHOXUTEIHN
HATYpaJIbHBIX YHUCE.

PeanbHbple  3aBUCUMOCTH, B TOM  4YHCle TipsMas W oOpaTHas
MPOITOPUUOHAIBHOCTH.

AsredpanyecKue BbIPaKEeHUs

[IepeMeHHbIE, YKUCIIOBOE 3HAYEHUE BBIPAXKEHUS C MEPEMEHHOM. JlomycTumeble



3HAYEHHs NEepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTH MEXy BEIMYMHAMHU B BUC
(dbopmybl. Beruucienus no gopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUM, TOXKICCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MpeoOpa3oBaHMsl CyMM U TIPOU3BEICHUI, MpaBujia PACKPBITHS CKOOOK U
NpUBENICHUS TTOJIOOHBIX CIaraeMbIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

Opxowiensl 1 MHOroujeHbl. CteneHb MHoOrousjeHa. CJoKeHUE, BbIYMTAHHUE,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbI COKPALIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTu. Popmyiia pa3HOCTH KBajpaToB. Pa3imokeHne MHOTOYIEHOB Ha
MHOKHTEJIH.

YpaBHeHust

VYpaBHEHUE, KOpPEHb YpaBHEHUs, IMpaBuUjia MpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUIIBHOCTbH YPaBHEHU.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEU JIMHEWHOTO
YPaBHEHUS, pELICHUE JIMHENHBIX ypaBHEHU. COCTaBIEHNE YPaBHEHUM 110 YCIOBUIO
3a1aun. Penienue TEKCTOBBIX 33/1a4 C IOMOLIbIO YPAaBHEHUM.

*JIuHeiiHOe ypaBHEHHE ¢ JIBYMs IIEPEMEHHBIMH H €ro rpaduk 2. CucTeMa AByX
JUHEHHBIX YpPAaBHEHMI C JBYMsI II€pEMEHHBIMHU. PemieHne cucreM ypaBHEHMM
Croco00M NOJCTAaHOBKU. [IpuMepsl peleHusl TEKCTOBBIX 3a/1ad C MOMOILBIO CUCTEM
YPaBHEHHU.

DOYyHKIUU

Koopaunara Touku Ha npssMoi. YucnoBsle TPOMEXKYTKU. PaccTosiHne Mexay
IBYMsI TOYKAMU KOOPJAMHATHOMN IPSIMOM.

[IpssmoyronpHas cucrema koopauHat, ocu OX m Oy. Abcuucca W opavHaTa
TOYKM Ha KOOPJIMHATHOW TuIOCKOCTH. lIpuMepsl rpadukoB, 3aiaHHbIX (OpMyTaMu.
YreHue rpaMKoOB peaibHbIX 3aBUCUMOCTEM.

[Tonsarue ¢pynkuuu. ['paduk ¢pynkmmu. Coiicta dyHkuuid. Jlunelinas GpyHKIus,
e¢ rpaduk. I'papuk pyukumm Yy = kx + b. *I'paduueckoe peirenne TMHEHHBIX
YpaBHEHUH U CUCTEM JINHEWHBIX YpaBHEHUN™.

8 KJIACC

Yucaa v BIYMCICHUSA

KBagparueiii kopenb u3 uucina. *llonstue 00 wuppanmoHAIBLHOM YHCIIE.
HecsTuuable PUOTMKEHUST UPPAMOHATBHBIX uncen™. CBoMCTBa apumeTHIeCcKuX
KBaJPAaTHBIX KOPHEW M MX MPUMEHEHHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIUHUCIICHUSM. * JIeHCTBUTENIbHBIC YUCTa™.

Crenens ¢ 1enbIM NOKazaTeneM U e€ cBoricTBa. CTaHIapTHAS 3alKCh YKCIA.

AuredpanvyecKue BbIPpAKEHUA

KBazpaTHbIil TpEXUIIEH; Pa3IOKEHNE KBAAPATHOTO TPEXUIICHA HA MHOKHUTEIIH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO anreOpandeckoil JpoOwu.
CrnoxeHve, BBIUUTAHUE, YMHOXXEHHUE, JeJeHHE  allreOpaudeckux  JIpoOeil.
PannoHnanbHbie BhIpaXKeHUS U UX IPE0OpPa30BAHKE.

2 3nech u manee * * 0603HAYEHH] TEMBI, H3y4eHHE KOTOPBIX HIPOBOJANTCA B 03HAKOMHTEILHOM IiaHe. [legaror
CaMOCTOSTEINIFHO OTPeNeNIIeT 00beM H3y4aeMOoro MaTepuaa.



YpaBHeHMS U HEpaBeHCTBA

KBanparHoe ypaBHeHue, Gopmyrna KOpHEH KBaJpaTHOTO ypaBHeHus. *Teopema
Buera*. Pemenue ypaBHeHUM, CBOJAIIMXCS K TUHEHHBIM M KBaApaTHBIM. [IpocTeitimme
JIpOOHO-paIMOHANIbHBIE YPaBHEHHUS.

*T'padmueckas MHTEpIIpETAllMsl YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CUCTEM
JUHEHUHBIX YypaBHEHHH ¢ JByMs mepeMeHHbIMU™. Ilpumepbl perieHusi cucTtem
HEJIMHEWHBIX YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a71a4 alreOpandecKum crocooom.

YucnoBble HEpABEHCTBA M MX CBOMCTBA. HepaBeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCUNIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA C OJHOM TEPEMEHHOM.
CucteMbl TMHENHBIX HEPABEHCTB C OJTHON NEPEMEHHOM.

DyHKIUU

[Tonstue pynkuuu. OOIaCTh ONpEAENICHU U MHOKECTBO 3HAYEHUN (PYHKIUU.
CrniocoObl 3a1anus QyHKITUH.

I'padux dynkuuu. Ytenue cBoWcTB PyHkuu mno e€ rpaduxy. [Ipumeps
rpad@uKoB QYHKIHM, OTPAKAIOIMIUX PEATTbHBIE MPOIECCHI.

qDYHKHI/II/I, OIIMCBIBAIOIIIHUC IIPSAMYIO H 06paTHy10 IMPOIIOPIHUOHAJIbHBIC

K
3aBUCMMOCTH, uX Tpadukun. Dynkmuum Yy = X2, y = X3, y = 4/x, y= -

*T'pauueckoe pelieHue ypaBHEHU U CUCTEM YpaBHEHUN™.

9 KUIIACC

Yucaa v BIYMCICHUA

PanmonaneHple 4Kcna, *HppalMOHAIbHBIE YHUCIIa, KOHEUHbIE U OECKOHEUYHbBIE
JecATUYHbIE poOU. MHOXKECTBO NEHCTBUTEIBHBIX UYMCEN; NEHCTBUTENbHBIE YHMCIIA
KaKk OECKOHEUYHbIE JIeCATUYHbIE TpoOu. B3auMHO OTHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIECTBUTENIBHBIX YUCET U KOOPANHATHOU MPSAMOM.

CpaBHEHHE  JCHCTBUTENBHBIX  4MCEN, apuMeTUYeCKHe JACHCTBUS C
JNEHUCTBUTEIBHBIMU YACIAMU™.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpA, AJIMTEIbHOCTh MPOLECCOB B
OKpPY’KarOILEM MUpE.

[Tpubnmx€HHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NMpuOImxeHus. OkpyrieHue
yuce. [Ipuknaka n oneHka pe3ynbTaToB BIYMCICHUMN.

YpaBHeHMs U HEPABEHCTBA

JInnenHoe ypaBHeHUeE. PelieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PemieHne ypaBHEHU, CBOISIIMXCA K KBaJIPaTHBIM.
bukBaapatHoe ypaBHeHue. *TIpuMepnl pernieHus ypaBHEHUN TpPEThed U YETBEPTOU
CTeneHel pa3IoKeHUeM Ha MHOKUTEIN ™.

Pemenue qpoOHO-paliuoOHAIbHBIX YPaBHEHUH.

Pelenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOI0M.

VYpaBHeHue C JABYMsl NEpEMEHHbIMU M ero rpaduk. Pemenue cuctem IByx
JIMHEMHBIX YPAaBHEHUM C ABYMs NEPEMEHHBbIMU. PellieHue cucrem IByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas
MHTEPIIPETALNs] CUCTEMBl YPABHEHUN C IBYMsI IEPEMEHHBIMH.



Pemenne TeKCTOBBIX 3a/1a49 anreOpanvdecKuM CrocoOoM.

YucioBble HEPABEHCTBA M UX CBOMCTBA.

PemieHne nMHEWHBIX HEPABEHCTB C OJHOW MEpeMEHHOW. Pemenue cucrem
JVHEHHBIX HEPABEHCTB C OJHOM TniepemeHHOW. KBaaparHele HepaBeHCTBa.
I'paduueckas wHTEpHpeTaluss HEPABEHCTB M CHCTEM HEPABEHCTB C JBYMs
IEpPEMEHHBIMU.

DOyHKUIMHA

KBanpatnunas ¢yskuus, e€ rpagux u cpoiictBa. [lapabGona, koopauHaThI
BEPIITMHBI TapadO0JIbl, 0Ch CAMMETPHH ITapadOJIbI.

['paduku byHKIH: y = Kkx, y = kx + b, y = X%
y = Vx,y = SI/II/IX CBOJCTBA.

YucaoBblie M0CJIeA0BATEILHOCTH U NIPOTrPEeCCUM

[loHATHE 4YHMCITOBOM MOCIENOBATEIIBHOCTH. 3aJaHuE MOCJIEI0BATEIbHOCTH
peKyppeHTHOM dhopmyioii u GpopmyIoit N-ro yieHa.

Apudmernueckas u reomeTrpuyeckas mnporpeccuu. dopmynbsl N-ro yiieHa
apu(pMETHIECKON U T€OMETPUUECKOM MPOTPECCUid, CyMMbI MTEPBIX N YJICHOB.

*N300pakeHre 4WICHOB apU(PMETUYECKONM M TeOMETPUUYECKOW MPOrpecCHii
TOYKAaMH HAa KOOPJAMHATHOW IUIOCKOCTU. JIMHEWHBIM U SKCIIOHEHUHUAIBHBIA POCT.
Cno>xHbl€ TPOLIEHTHI™.

[UIAHUPYEMBIE I[TPEJIMETHBIE PE3VJIbTATHI OCBOEHUS
®EJIEPAJIBHOW PABOYEN [TPOI' PAMMbBI KYPCA «AJITEBPA»

OcBoenne yueOHOro kKypca «AnreOpa» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHUs JOJDKHO OOecCleurMBaTh JOCTHUKEHUE CICAYIOIMIUX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIHTATOB:

7 KIIACC

Yucaa v BIYMCICHUSA

BreinmonHaTh, couerass yCTHbIE W THCbMEHHBIE MPUEMBI, apudmeTnyeckue
JEUCTBUS C pallMOHAIBLHBIMU YUCIIAMU.

HaxoauTh 3HAUY€HUsS YKCIOBBIX BBIPAXKEHUN; MPUMEHIThH Pa3HOOOpa3HbIE
CIOCOOBI ¥ TMPUEMBI BBIYUCICHUS] 3HAUEHUW NPOOHBIX BBIPAKEHUH, COJEPIKAIIUX
OOBIKHOBEHHBIC U JIECATUYHBIC TPOOU.

[lepexomuth OoT omHOW (POpMBI 3amuicu 4YMcen K Jpyroi (mpeodpa3oBbIBATh
JECATUIHYIO IpoOb B OOBIKHOBEHHYO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO JCCATUYHYIO ApoOb). CpaBHUBATH U
YHOPSIAOYHUBATH PAllMOHATILHBIE YUCIA.

OKpyrJsTh yncia.

BBINMOMHATS TPUKHUAKY U OLIEHKY Pe3yjbTaTa BBIYMCICHUH, OIIEHKY 3HAYCHUI
YUCJIOBBIX BBIPAYKECHUM.

BrIMonHATh OEUCTBUS CO CTENEHSMHM C HATypaJbHBIMHU TOKazaTels MU (C
OTIOPOM Ha CIPaBOYHYIO0 UHGOPMAIIUIO).

[IpuMeHATh NPU3HAKKU JCIIUMOCTH, Pa3JI0KeHUE HA MHOXKUTEJIU HATypPaJbHbBIX



quced.

Pemate mpocrteiime MNpakTUKO-OPUEHTUPOBAHHBIE 33Jaud, CBSI3aHHBIE C
OTHOUIEHWEM  BEJIMYMH,  MPONOPLUMOHAIBHOCTBIO  BEJIMYMH,  IPOICHTAMY,
MHTEPIIPETUPOBATh PE3YJIBTATHl PEHICHUS 337a4 C YYETOM OTPAaHUUYEHUM, CBSI3aHHBIX
CO CBOMCTBaMH pPacCMaTPUBAEMbIX OOBEKTOB.

AnredOpanveckue BbIPAKEHUS

OpueHTHpOBaTbCSI B TOHATHSX M ONEpPUPOBATh Ha 0a30BOM YPOBHE
anre0pandecKor TEPMUHOIOTHEH M CHMBOJIUKOM.

Haxonute 3HaueHuss OYKBEHHBIX BBIP@XEHUW MpPU 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

BoIonHATE peoOpa3oBaHus LEJIOr0 BBIPAXKEHUS B MHOTOYJIEH IPUBEACHUEM
MOJIOOHBIX CIaraeMbIX, pAaCKPBITHEM CKOOOK.

BBINONHATE yMHOXKEHHE OJHOYIEHA HAa MHOTOWIEH W MHOTOWIEHAa Ha
MHOTOYJIEH, IPUMEHATH (POPMyIIbl KBaJpaTa CyMMbl U KBaJpaTa pa3HOCTHU (C OMOpOH
Ha CIPaBOYHYIO HH(OPMALIHUIO).

OCyIIEecTBIIATh Pa3JIOKEHUE MHOIOYIECHOB HA MHOMUTEIUM C IIOMOIIBIO
BBIHECEHUS 32 CKOOKM OOIIEr0 MHOXHTENS, TPYNIHUPOBKH CIaraéMbiX, MPUMEHEHUs
(bopMyJ COKpaIIEHHOIO YMHOKEHHS (C OTOPOM Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWIEHOB JJIsl PEIICHUS Pa3IMyYHbIX 3a]1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IIPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3zoBaHusl BEIpAXKEHUH (C OMOPOil HAa CITPaBOYHYIO MH(POPMAIIHIO).

YpaBHeHHS U HEPABEHCTBA

Pewlare nMHENHBIE YpaBHEHUS C OJHOM IIEPEMEHHOW, NPUMEHSSA IPaBUIIA
IIEPEX0/1a OT UCXOJHOTO YPAaBHEHUS K PaBHOCUIILHOMY eMy. [IpoBepsTh, siBIseTCs U
YHUCJIO KOPHEM yPaBHEHHS.

HmeTs mpencraBieHHe O rpapUuecKHMX METOAax MpH PELICHUH JIMHEWHBIX
YPABHEHHM U UX CHUCTEM.

[Tonbupatre mnpuMepsl Map YWCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMU.

CTpouTh B KOOPAMHATHON TIOCKOCTU TpaduK JIUHEWHOTO YPaBHEHHUS C JBYMs
NEePEMEHHBIMU; MOJIb3YICh IPaPUKOM, TPUBOIUTH MPUMEPHI PELICHUS YPaBHEHHUS.

PemaTe cucteMbl ABYX JMHEHHBIX YPABHEHUU C JBYMS IIEPEMEHHBIMH, B TOM
yucIe rpaguiecku (C ormopoi Ha alropuT™M y4eOHBIX TEUCTBUN).

CocTaBnsaTh (1MOCi€ COBMECTHOTO aHAIM3a) M pEllaTh JUHEHHOE ypaBHEHHE
WY CUCTEMY JIMHEHMHBIX YPaBHEHWM MO YCIOBHUIO 3a/Ja4M, MHTEPIPETUPOBATH B
COOTBETCTBHUM C KOHTEKCTOM 3a]1a4¥ ITOJTYYEHHBIA PE3YJIbTAT.

Koopaunarel u rpaguxu. @yHKuuu

N3o0pakath Ha KOOPAMHATHOMN MPSAMOM TOUYKH, COOTBETCTBYIOIIUE 3aIaHHBIM
KOOpJMHATaM, JIY4H, OTPE3KH, MHTEPBAJIbI; 3allMChIBATh YKMCIIOBBIE IMPOMEXKYTKH HA
anre0pandecKoMm sI3bIKe.

OTtMmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaUKH TUHEHHBIX QyHKIKH. CTpouTh rpaduk GyHkimu y = Kx + b,

OnucelBaTh C TMOMOLIBIO (YHKIUH M3BECTHbIE 3aBHUCUMOCTH  MEXIY
BEJIMYMHAMHU ([0 aJTrOpUTMYy Y4eOHBIX IEHUCTBUI): CKOPOCTh, BPEMs, PAaCCTOSIHUE;



1IeHa, KOJIMYECTBO, CTOMMOCTD; MMPOU3BOAUTEIILHOCTh, BpeMs, 00BEM PabOTHI.
HaxoauTe 3HaueHHEe (YHKIIUHU 110 3HAUYCHHIO €€ apryMeHTa.
[Tonumaths rpaduueckuii crocod MpeaCcTaBlICHUS M aHalIu3a HHGOpPMAaIUH,
U3BJICKATh U MHTEPIIPETUPOBATH HHPOpMAIHIO U3 Ipad)UKOB PEAIbHBIX ITPOILIECCOB U
3aBHCHMOCTECH.

8 KUIACC

Yuciaa v BIYMCICHUA

Hcnonb30BaTh HavyallbHBIE MPEACTABICHHUS O MHOYKECTBE JI€MCTBUTEIBHBIX
YuCeN /I CpPaBHEHMS, OKPYIJICHUS U BBIUMCICHUHN; M300pakaTh ACHCTBUTEIbHBIC
YyycJa TOYKaMU Ha KOOPAWHATHOW MPSAMOM.

[TpuMeHATh TOHATHE apUPMETHUECKOIO KBAaJPATHOTO KOPHS; HaXOAUTh
KBaJpaTHbIE KOPHH, HCHOJIb3ysd IPU HEOOXOIMMOCTH KaJIbKYJSITOP; BBIIOJHATH
mpocTelime mnpeoOpa3oBaHUs BBIPAXKEHUH, COAEp)KAIUX KBaJpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX W MajbIX YHCEN C MOMOUIBIO JECATUYHBIX
npo0eii u creneHelt yucna 10.

AJuiredOpanyecKue BbIPaKEeHUA

[IpyMeHATE MOHATHME CTENEHW C LEJbIM  II0Ka3aTelaeM,  BBIIOJHATh
npeoOpa3oBaHus BBIPAKEHUH, COAEpKAILMX CTENEHW C IEeNIbIM ToKa3areneMm (c
MCIIOJIb30BaHUEM CIPABOYHON MHPOPMAITUH).

BBINONHATE HECIIOKHBIE TOXAECTBEHHbIE NpPeoOpa3oBaHUsl pPALMOHAIBHBIX
BBIPAKEHUI HAa OCHOBE IMpaBWJ JACUCTBUN HaJ MHOTOYWIEHAMM U ajreOpanyecKuMu
TPOOSIMHU.

PacknanpiBaTh KBagpaTHbIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh npeoOpa3oBaHUs BBIPAKEHUM I pEeLICHUs Pa3IMYHBIX 3a/1ad U3
MaTEeMaTUKH, CMEKHBIX MPEIMETOB, U3 PEATBHON MPAKTUKH.

YpaBHeHHS U HEPABEHCTBA

PemaTte nuHeliHble, KBaJpaTHbIE ypaBHEHUS (C MCIOIb30BAHUEM CIIPABOYHOMN
uH(pOpManMu) U palMOHANIbHBIE YPAaBHEHMS, CBOJSIIMECS K HUM, CHUCTEMBI IBYX
YPaBHEHUH C IBYMS [IEPEMEHHBIMHU.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPAaBHEHUW M CHUCTEM YpPaBHCHUH, B
TOM YHKCJI€ C MPUMEHEHUEM TpaduuecKuX MpeAcTaBICHUN (yCTaHABINBATh, UMEET JIU
ypaBHEHHE WIM CHCTEMa YpaBHEHUI pELIeHMs], €CIM UMEET, TO CKOJIbKO, U Tp.) C
OTIOPOM Ha aNTOPUTM YUEOHBIX JICHUCTBUI.

[lepexomuTh OT cioBecHON (OPMYIMPOBKH 3amadu K e€ anrebpandeckoi
MOJEIN C TIIOMOIIBIO COCTABJICHUSA YPABHEHMS WJIM CHUCTEMBI YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a]1a4M MTOJTYYEHHBINA PE3YJIbTAaT.

[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIsI CPABHEHMSI, OLICHKH; PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJHOM MEPEMEHHON U UX CHUCTEMBbI; JlaBaTh TPpaPpUUIECKYIO
WJUTIOCTPALIMIO MHOXKECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DyHKUIMHA

OnepupoBath Ha 0a30BOM YypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TEpMUHBI, CUMBOJHMYECKHE OOO3HAYEHUs); OMpPENENsATh 3HAaueHUE (PYHKIUU IO



3HAYEHHIO apIyMEHTa; OIPEAEIATH CBOMCTBA DYHKIMH 110 €€ TpaduKy.
Crpouts rpaduky >aeMeHTapHbIX QyHKIME Buaa , Y = X5, Y = X3,y = +/x ,

k o o .
Y= =, ONHUCBHIBaTh CBOMCTBa 4YHCIOBOM ¢yHKIMH 1o e€ rpaduky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONMICH MTOMOIIBIO).

9 KUIIACC

Yuciia ¥ BbIYMCICHUS

CpaBHHBAaTh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U HPPALMOHAIBHBIE YHCIIA.

BoinonsaTs apudmeTrnueckue IeUCTBHS ¢ PallMOHATBHBIMU YKCIaMU, coYeTast
YCTHbIE W TNHCHbMEHHBIE IMPUEMBI, BBINOJHATh BBIYHCICHUS C HPPALHOHAIBHBIMU
YU CJIAMHU.

HaxoauTe 3HaYeHUs CTENIEHEN C LEIbIMU [10KA3aTeJIIMU U KOPHEH; BBIYUCIIATD
3HAYEHHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JNEUCTBUTENBHBIC YHCIA, BBINOIHATh IPUKUAKY PE3YJIbTaTa
BBIYMCIICHU, OLICHKY YHMCIIOBBIX BBIPAKCHMIA.

YpaBHeHHS U HEPABEHCTBA

Pemate nuHENHBIE U KBAaIpaTHbIE YPABHEHUS, YPABHEHUS, CBOSIIMNECS K HUM,
MpOCTENIINE JPOOHO-PAlMOHAIBHBIE YPABHEHMS.

Pemare mpocTtedmme CHCTEMBI JABYX JIMHEHMHBIX YpPaBHEHHU C JIBYMs
IIEPEMEHHBIMU M CHUCTEMBI JBYX YPaBHEHHH, B KOTOPBIX OJHO YPaBHEHHE HE
SBJISIETCS IMHEUHBIM (I10 BU3yaJIbHOU omope).

Pemarp mnpocteilliye TEKCTOBBIE 3aJayd  alNreOpanyeckuM crocodom ¢
IIOMOLIBIO COCTABJICHWS YPAaBHEHUSA WIM CHUCTEMBI [BYX YPaBHEHUH C JBYMs
IIEPEMEHHBIMM.

[IpoBOANUTE MPOCTEUIINE HUCCIEAOBAHUS YPABHEHUM M CHCTEM ypaBHEHUM, B
TOM YHKCJI€ C MPUMEHEHUEM TpaduuecKuX MpeACcTaBICHUN (yCTaHABINBATh, UMEET JIU
YPaBHEHUE WIM CHCTEMA YPABHEHUI PELICHHUS, €CIIU UMEET, TO CKOJIBKO, U IIp.).

PemaTe nMHEHBbIE HEpPaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300paxaTh
pELIEHNE HEPAaBEHCTB Ha YHWCIOBOM NPSMOM, 3aIllMCHIBATH PELICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemars cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300pakaTh PEIIEHUE CUCTEMbl HEPABEHCTB Ha YMCIOBOU
MIPSIMOM, 3aIIMCHIBATh PEIIEHHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PEUIEHUHN PA3JIMYHBIX 3a/]1a4.

DyHKIUU

Pacno3naBaTh (yHKUMM H3y4yeHHBIX BHUIOB. lloka3piBaTh CXEMaTUYECKU
pacroyoKeHUe Ha KOOPJAMHATHOW IUIOCKOCTH TpadukoB (yHKIwmid Buma: Yy = KX,

k .
y=kx+bh, ,y=ax®+bx+c,y=x%y =+x,y= ~ B 3aBHCHMOCTH OT 3HAYCHHHA

K02((PHUITMEHTOB; ONMUCHIBATH CBOMCTBA (DYHKITHIA.

Crpouth W H300paxaTh CXEMAaTUYECKH TpaUKy KBAaJIpPaTUUYHBIX (DYHKIIU,
OTHCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIUH MO UX Tpadukam.

Pacno3naBaTh KBagpaTuuHyro (QyHKIUIO 1O (GopMyse, TPUBOAUTH IMPUMEPHI
KBaIpaTHUHBIX QYHKIIUHN U3 peaabHON KU3HU, PU3UKU, TEOMETPHUH.



YuciioBble MOCAECA0BATEIHLHOCTH H IPOTPEeCCHH

Pacno3HaBaTh apu(pMETHUECKYIO U T€OMETPUUECKYIO TPOIPECCUU TIPU PA3HBIX
croco0ax 3a7aHusl.

BBINONHATE  BBIYMCICHUS €  HCIOJIB30BAaHHEM (GopMyal N-TO  4iIeHa
apu(pMeTHYECKON M TeOMETPUYECKOM IMPOrpeccuid, CyMMBbI NEPBBIX N 4I€HOB (C
OIIOPOM Ha CIIPaBOYHYIO HH(POPMAIHIO).

Pemarp 3amauM, CBSI3aHHBIE C YUCJIOBBIMHU IOCJIEOBATEIBHOCTSAMH, B TOM
qucle 3a7aud U3 peajbHON XKHU3HU (C MCMOJIb30BAHHMEM KalIbKYJSATOpa, HUGPOBBIX
TEXHOJIOTHUH).

OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YUYEBHOI'O KYPCA
«'EOMETPUS». 7-9 KJIIACCbI
Hean u3yyeHus y4e0HOro Kypca

OOmme nenu wuzydeHus ydeOHOro kypca «l'eomerpusi» mpelcTaBICHbl B
ITOOIT OOO. OHM 3aKTIOYAKOTCS, MPEKIE BCETO B TOM, YTO HA YpPOKaxX I'€OMETPUH
oOyyaroluics y4yuTCS NPOBOAUTH JOKA3aTEJIbHBIE PACCyKICHHUsS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOJAUTH PACCYKICHHUSI «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT MPHU3HAKOB, (POpMyJIHMpoBaTh OOpaTHBIE yTBEpKIEHUS. B oO0yueHuu
YMEHHUIO pacCyXJaTb COCTOMT Ba)XHOE€ BOCHUTATEIbHOE 3HAUYEHHE H3yUYCHHUS
reOMETPUH, IPUCYIIEE UMEHHO OTEYECTBEHHON MaTEMaTHUYECKOM IIKOJIE.

Btopoii 1enpr0 u3ydeHUs TE€OMETPUU SBIISIETCS HCHOJB30BAHUE €€ Kak
MHCTPYMEHTA MpPU PELIEHWHM KaK MaTeMaTH4YEeCKUX, TaK M MPaKTUYECKUX 3a/ad,
BCTpEYAIOLIMXCSI B pEaJpbHOM  KM3HH. OTOMY  COOTBETCTBYET  BTOpas,
BBIYMCIINTENbHAS JIMHUS B HM3YYEHHHM T€OMETPUM B IIKoJe. J[Isi 3TOro yduremnro
peKoMeHayeTcss — moAOupaTh  3aJayd  NPAKTUYECKOTO  Xapakrepa Ui
paccMaTpuBaEeMbIX TEM, YUYUTh OOYYaIOLIUXCS CTPOUTh MaTEeMaTHUYECKHE MOJIEIH
peasIbHbIX JKM3HEHHBIX CHUTYyallMi{, TPOBOAUTH BBIUMCIEHHUS U  OLICHUBATH
aJICKBAaTHOCTh IOJIy4EHHOro pe3ynbrara. KpailHe Ba)kKHO NOMYEPKUBATH CBS3U
r€OMETPUU C JIPYTMMU MpeAMEeTaMH, MOTHMBHUPOBATh MCIOJb30BATh OMpPENeSICHUs
r€OMETPUYECKUX (PUTYP U TOHSATUH, JEMOHCTPUPOBATH MPUMEHEHUE MOJYyYEHHBIX
yMEHUH B PU3MKE U TEXHUKE. DTU CBS3U HauboJiee IpKo BUJIHBI B TeMax «BekTopbl»,
«Tpuronomerpuueckue CoOTHOIIEHUs», «Meton koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMYy TIulaHy B 7-9 Kiaccax wu3ydaeTcs Y4eOHBIM Kypc
«I'eoMeTpus», KOTOpBI BKJIIOYAET CIEAYIOIINE OCHOBHBIE PA3IENIbI COIMCPHKAHUSA:
«"'eomerpuueckue ¢Gurypsl M HUX CBOWCTBa», «M3MepeHHe TreoMeTpuyecKux
BEIIMYMH», a Takke «JlekapToBbl -KOOPAMHATHI HA ILIOCKOCTH», «BEKTOpb»,
«/IBmxennst mockoctu» u «IIpeodpazoBanust moao0us.

VY4eOHbIil TUIaH npeaycMaTpUBaeT U3yuyeHUE FeOMETpUH Ha 0a30BOM YPOBHE,
UCXOAs U3 HEe MeHee 68 yueOHBIX YacoB B y4yeOHOM Trojay, BCEro 3a TpU roja



oOy4denus — He MeHee 204 JacoB.

COJEP)XAHUE YUYEBHOI'O KYPCA «EOMETPUSI» (ITO TOJAM
OBYUEHUST)

7 KIIACC

HavanpHble nmoHATHA reomerpun. Todka, npsmasi, OTPE30K, JIyd. Yoy Buabl
yriioB. BeprukaneHble UM CMexHbIE yrael. buccekrpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapayiensHOCTh U IEpIEHAUKYISIPHOCTD IIPSIMBIX.

*CummeTpuunble  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPUH™*S,
IIpuMepsl CHMMETPUH B OKPY’KAOIIEM MUPE.

*(OCHOBHBIE ITOCTPOEHUSI C TOMOUIBIO IUPKYJIIS U TUHEHKU ™,

TpeyronbHuk.  BwicoTa,  Meauana,  OucCceKkTpuca, HUX  CBOMCTBA.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUI TpeyroyibHUKU. HepaBeHCTBO TpeyronbHUKa.

CBoiicTBa U NMPU3HAKK PABHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBoiCTBa M NIPU3HAKKA MapaJUIEIbHBIX NpsAMbIX. CyMMa yIiIOB TPEYroOJIbHUKA.
Breninue yriel TpeyroibHUKA.

[IpssMOyTONIBHBIA ~ TpeyroJbHUK. (CBOMCTBO MEAMAHbl  MPSAMOYTOJBHOTO
TPEYTOJbHHKA, IPOBEAEHHON K TUINoOTeHy3e. [Ipu3Haku paBeHCTBA IMPSAMOYTOJIBHBIX
TPEyTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yTIoM B 30°.

HepaBencTBa B reoMerpuu: *HEpaBEHCTBO TPEYTOJbHHUKA*, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJIbLIEM YIJIe U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKJIOHHAS.

*T'eomeTprueckoe MeCTO Toudek.* buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTh M Kpyr, XOpJa W JHAMETpP, HUX CBOIcTBAa. B3aummHoe
pacmoJIO)KEHUE OKPYXKHOCTH M TpsiMoil. KacarenbHas M cekymas K OKPYKHOCTH.
OKpyXHOCTb, BIHCAaHHas B yroj. BnucaHHas uW oONKWCaHHAsA OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. [lapamnenorpamm, €ro mpu3HAKd U CBOMCTBA. YacTHbIE
cllyyau MapajieorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJapaT), UX MNpPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKasg Tpameuus, €€ CBOMCTBA M  MNPHU3HAKHU.
[IpssmoyrosibHas Tpaneuus.

*Meton yaBoeHUs MeuaHbl. [[eHTpanbHas cumMmMeTpus.

Teopema @arneca 1 TeopeMa 0 MPONOPIUOHAIBHBIX OTpe3kax. CpeaHrue TMHUN
TpeyroJbHUKA U Tpaneunu. LleHTp macc TpeyroyibHuKA.

[Togobue TpeyrompHukoB, Kod(pduimeHt mnomodus. I[lpuszHaku momOOUs
TpeyrojabHUKoB™. [IpuMeHenre noqo0us mpu peleHrny NpakKTHYECKUX 3a1a4.

CpoiicTBa mmomaneli reoMmerpudeckux ¢uryp. Dopmynsl muas  TUIOMAIH

3 3nech u manee * * 0603HAYEHB] TEMBI, H3YYEHHE KOTOPBIX IPOBOAMUTCS B 03HAKOMHUTEIbHOM Tiiane. Ilexaror
CaMOCTOSTEINIFHO OTPeNeNIIeT 00beM H3y4aeMOoro MaTepuaa.



TPEYroJIbHHUKA, TapajienorpamMma, pomoa u Tpamenun. OTHOIIEHUE TUTOMIAACH
Oo00HBIX GUTYP.

Brluncnenne miomanei TpEyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIIETYATOM
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemnl Iludaropa mnpu pemeHun
NPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TAaHI€HC OCTPOrO yria MOpsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (DYHKIIUU YTIIOB
B 30°, 45° 1 60°,

BrnincanHble ¥ LIEHTpaIbHbBIC YTIIbI, YTOJ MEXAY KaCaTeIbHOM U XOPAOU. Y TJIbl
MEXAY XOpAaMH M CEKylIMMHU. BHOucaHHblE M ONMCAaHHBIE YETBIPEXYTOJBHUKHU.
B3anMHoe pacronoxenue AByx OkpyxHocTtei. Kacanme okpyxknoctenr. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreuc yriaoB or 0° gmo 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. POPMYIIbI TPUBEAECHUS.

Pemenue TpeyroapsHUKOB. TeopemMa KOCHHYCOB M Te€OpeMa CUHYCOB. Penienue
IIPAaKTUYECKUX 3aJ1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

*TIpeobpazoBanue nopo6us. [1logo6re cOOTBETCTBEHHBIX 2JIEMEHTOB.

TeopeMa 0 Ipon3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUM OTPEZKOB
CEeKYILIUX, TEOpEMa O KBaJipaTe KacaTeJIbHOW™.

Bekrop, gnmmMHa  (MOIyNlb)  BEKTOpa,  COHAIIPABJIEHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOKHO HAaNpPABJIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluMyd HaJ BeKTopamMu. PasioxkeHue BekTopa 1O JIBYM
HEKOJUIMHEapHbIM BekTopaMm. Koopnauuatel BekTopa. CKalsipHOE TNPOU3BEIECHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSAMON™ U OKPYKHOCTHU
B KOOpJMHATaX, MEPECEUECHUE OKPYKHOCTEH M MpsAMbIX. METoJ KOOpPAMHAT U €ro
MIPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOIBHUKH. [[MHa oKpyxHOCTH. ['pagycHas u paguaHHas
Mepa yrjla, BBIYMCIECHHME JUIMH Jayr OKpyKHocTed. Ilnmomane kpyra, cekropa,
CErMeHTa.

*J|BUKEHUSI TJIOCKOCTH M BHYTPEHHUE CUMMETpUHM (uryp (s1eMeHTapHble
npeacrasiienus). [lapamnensubiii nepenoc. [ToBopot™.

IVNTAHUPYEMBIE IIPEIMETHBIE PE3VJIBTATBI OCBOEHUA
®EJIEPAJILHON PABOYE ITPOI'PAMMBI KYPCA «T'EOMETPUST» (TTO
I'OAM OBYYEHUA)

OcBoenue yueOHOro kypca «['eomeTpus» Ha ypOBHE OCHOBHOIO OOIIEro
oOpa3oBaHMsl JIOJDKHO OOECIeYMBaTh JOCTIDKEHHUE CIEAYIOMINX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:



7 KIIACC

Pacnio3naBaTh u3y4eHHbIE T€OMETPUUECKHIE (PUTYPBI, ONIPEAEIATh UX B3aUMHOE
pacrnoiioxkeHue, n300paxaTh TeoMeTpUYecKHue (UTypbl; BBIIOIHITh YEPTEKU IO
YCIOBHIO 3ajiaud. M3MepATh JTUHEWHBIE W YIJIOBbIC BEIWYMHBL. Pemars 3agaum Ha
BBIYMCIICHNE JIJIMH OTPE3KOB U BEJINYUH YTJIOB.

Jlenate rpyOyr0 OLIGHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B
peanbHOM JKW3HHU, Pa3MEpPOB MPUPOJHBIX OOBEKTOB. Paznnuarh pasmepbl 3THX
O0OBEKTOB 10 NOPAJIKY BETUUUHBI.

CrpouTh YepTeXH K TIE€OMETPUYECKUM 3ajJadaM (C HCIOJIb30BAHUEM
CMBICJIOBOH OIMOPBI: HABOSIIUE BOMPOCHI U/UIIK aJIrOpUTMa YYEOHBIX TEUCTBUIN).

[lonp30BaTbCd NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BATh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOIBLHUKOB MPHU PEILICHUH 3a]1a4.

IIpoBOAUTE NOKA3aTENBCTBA HECIOKHBIX TEOMETPUUECKUX TEOPEM.

[lonp30BaTbCAd NPU3HAKAMM DPABEHCTBA MPSIMOYI'OJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJMaHbI, IPOBEAEHHOMN K THIIOTEHY3€ IIPSIMOYTOJIbHOIO TPEYTOJIbHUKA, B
pPELICHMM TE€OMETPUYECKUX 3ahad (C HCIOJB30BAHUEM 3PUTEIBHON HarsJHOCTH
1/ BepOabHOM OTOPHI).

Onpenensate napauiedbHOCTh NPSAMBIX C IOMOIIBIO YIII0OB, KOTOPhIE 00pa3yeT
¢ HUMH cexkymas. Onpenenars NapajuleJbHOCTh MPSAMBIX C MOMOLIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrON MPSMOHU.

Pemate 3a1aun Ha KJeT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS U HAXOJAUTH YHCIOBbIE U OYKBEHHbBIC 3HAYEHHSI YTJIOB
B T€OMETPUYECKUX 3aJadyaX C MKCIOJB30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yTIJIOB, OOpa30BaHHBIX IpU TEPECEUCHUH [BYX
[apajulesIbHBIX NPSAMBIX CEKyllel. Pemars npakTtudyeckue 3aayv Ha HaxO0XKICHUE
YIJIOB.

MMeTs npeacTaBieHre 0 NOHATHE T€OMETPUYECKOTO MECTa TOYEK.

@opMynIupOBaTh OINpPEAEICHU OKPYKHOCTH M Kpyra, XOpAbl M JIHaMETpa
OKPYKHOCTH, I0JIb30BATHCS UX CBOMCTBAMH. Y METh HNPUMEHSTh 3TU CBOMCTBA IIPU
peleHnuy 3aaad.

OpueHTHpOBAaTHCS B MOHATHUAX: ONMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTbD,
LIEHTP ONMHUCAHHOW OKpYy>KHOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (akTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO
CEpEANHHBIE MEPIEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOU
TOYKE.

OpueHTupOBaTbCS B TOHATUAX U ONEpPUpPOBaThH Ha 0a30BOM YpOBHE:
KacaTelapHass K OKPY)KHOCTH, TeOpeMa O IEPIEHAUKYISIPHOCTH KacaTelIbHOM U
panuyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

HNmMeTs mpencraBiaeHue O IMPOCTEHIIMX TE€OMETPUYECKHMX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOAMTE OCHOBHBIE T€OMETPUUYECKUE NOCTPOCHHS C IOMOIIBIO LIUPKYJIS U
JINHENKU.



8 KUIIACC

Pacnio3HaBaTh OCHOBHBIE BHJBl  YETBIPEXYTOJIBHUKOB, WX  JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUN T€OMETPUUECKUX 3a]1a4.

OpHEHTHPOBATHCS B MOHSATHH — TOYKHM IEPECEYEHUS MEIHAH TPEYroJibHUKa
(IeHTpa Macc) B pelieHuu 3aad.

BnaneTs nmoHsATHEM CpEAHEN JIMHUM TPEYrOJbHUKA U TPalelu, IPUMEHSITh UX
CBONCTBA IIPU PEUICHUH NPOCTEUIINX €OMETPUUYECKUX 3a1a4. ViMeTs npeacraBieHue
o TteopeMe Darneca U TeopeMe O NPONOPLUUMOHAIBHBIX OTpE3KaxX, MPUMEHATh UX IS
pELIeHHs] MPAKTUYECKUX 3a]1a4 (C OTIOPOW Ha 3pUTENIbHYIO HAIISITHOCTB).

[IpuMeHsATh TNpU3HAKKW MOAOOUS TPEYrOJIbHUKOB B PEIICHUHU HECIOXKHBIX
r€OMETPUYECKHX 3a/1a4.

[Tonb3oBaThess Teopemoit Iludaropa st pemieHHsT TEOMETPUYECKUX U
IIPaKTUYECKUX 3a]a4.

Brmagets DNOHATHMSAMM CHUHyCa, KOCHMHYCa W TaHI€HCAa OCTPOro yrjia
IIPSAMOYTOJIBHOTO TpeyroiabHUKa. 1lob30BaThCsl 3TUMU MOHATHAMM JUISL PELICHUS
MPAKTUYECKUX 3aja4 (Ipy HEOOXOAMMOCTH C OIIOPOM HA aJIrOPUTM IPABUIIA).

Beruncnars  (pa3nuuHbIMH - cioco0amu) (C OMOPOM Ha  CIPABOYHYIO
nH(pOpMaIMIO) IUIOIAJb TPEYTroJAbHUKA M IUIOMAAM MHOTOYTOJbHBIX (UTyp
(m0NB3yACh, T/I€ HEOOXOAUMO, KAIBKYJIATOPOM). [IpuMEHATh NoJlydeHHbIE YMEHUS B
MPaKTUYECKUX 3a]adax.

BrnageTts MNOHATUSMU BIMCAaHHOTO M IIEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOpEMBbl O BIIMCAHHBIX YIJIAX, YIJIaX MEXIy XOpJaMu (CEeKyIIMMH) U YTIJe MEXIY
KacaTeJIbHOM U XOPJI0M IIPHU PEUIEHUH IPOCTENIINX FEOMETPUYECKHX 3a/1a4.

Bragete NOHATHEM OINKMCAHHOIO YETBIPEXYTOJIbHHKA, NMPUMEHATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA ITPU PELIEHUHU NPOCTENIINX 3a1a4.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IMPAKTHKE — CTPOUTH MAaTEeMaTHYECKUE
MOJEIIN I 33]1a4 peabHOU KU3HU U MPOBOJANTH COOTBETCTBYIOIINE BBIYMCIICHUS C
NPUMEHEHHEM TMOoJ00MsT M  TPUTOHOMETPUM  (IIOJIb3YACh, TIZ€ HE00XO0IuMO,
KJTBKYJISTOPOM).

9 KUIIACC

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX VYIJIOB, HAXOAUTh C HX
MOMOUIbIO PA3JIMYHBIE 3JIEMEHTbl MPSMOYIOJBHOTO TPEYroJIbHUKA («pEeLIeHHE
MPSIMOYTOJIBHBIX TPEYTOJLHUKOBY). HaxomuTh (C MOMOIIBIO KABKYJISTOPA) ATUHBI U
YTIIBI 1)1 HeTAOJMMYHBIX 3HAUCHUH.

[Tone30BaThest opMylaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JJII HAXOXKICHUS COOTHOIICHWUH MEXAy TPUTOHOMETPHUECKUMU
BEJIMYMHAMU (C OMOPOM Ha CIPABOYHYIO UH(OPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB /IS HAXOXKICHUS Pa3IHMYHbIX
DJIIEMEHTOB TPEYTOJbHUKA ((PEIICHHE TPEYTOJIbHUKOBY), TMPUMEHATh WX TpH
pEIICHUHU MPOCTEUIINX FTEOMETPUUECKUX 3aau.

Bnanets nonatusMu npeoOpa3zoBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0HeIX ¢uryp. Ilomb3oBaThCcsi CBOMCTBaMU MMOAO0MS TPOU3ZBOJIBHBIX (QUTYD,



YMETh BBIYHUCIATH JUIMHBI M HAaXOAUTh YIJbl y MOAOOHBIX (Guryp (1o airoputmy
yueOHbIX aeWicTBuid). IlpuMeHsATH cBOMCTBAa MOAOOMS B MPAKTUYECKUX 3aJayax.
YMeTh NpUBOAUTH MIPUMEPHI ITOJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThes TeOpeMamu (IO BU3YaJIbHOW ONOpPE) O MPOU3BEIEHUU OTPE3KOB
XOpJI, O MPOU3BEACHNUN OTPE3KOB CEKYIIHNX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaTbCs BEKTOpaMH, MOHMMATh HX TEOMETPUUYECKUI M (U3NYECKUN
CMBICI, NIPHUMEHATh HMX B PEIICHUUM TEOMETPUUECKUX U (PU3MYECKUX 3ajad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKJACHHS JJIMH U YIJIOB.

[Tosp30BaTHCA METOJOM KOOPJMHAT HA MIOCKOCTH, IPUMEHSTh €0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/a4.

Brnanete MOHATUSMH NPAaBUJIBHOIO MHOTOYIOJIBHHKA, JUJIMHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYKHOCTH M PaJMAHHOM MEpbI YIJa, YMETh BBIYMCIATH IUIONIA/b
Kpyra M €ero yacteil (c omopoil Ha copaBouHyr HH(opManuwo). IIpuMeHsTH
IIOJIyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxogute ocu (MM LEHTpbI) CUMMETpUU (GUTYpP, HPUMEHATH JBUKEHUS
IJIOCKOCTH B IPOCTEMIINX CITydasix.

[IpuMeHsATh NOJIyYeHHBIE 3HAHMS HA IPAKTHKE — CTPOUTh MATEMaTHYECKUE
MOJEIIN I 33]1a4 pealbHOU XKU3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIUYMCIICHUS C
NPUMEHEHHEM MOoJ00Us M TPUTOHOMETPUUYECKUX (PYHKUMHA (HOJB3YsCh, TIJE
HE00X0UMO, KaJIbKYJIATOPOM).

OEJAEPAJ/IBHASA PABOYAS TIPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» 7-9 KJTACCBI

esu n3yueHust yueOHOro Kypca

B coBpemeHHOM LM(POBOM MHpE BEPOSATHOCTb U CTATUCTHKA IMPUOOPETAIOT
BCE OOJIBIIYI0 3HAYUMOCTb, KaK C TOUKH 3PEHUSI MPAKTUUECKUX MPUIIOKEHUH, TaK U
uX poiu B oOpa3oBaHuU. Kaxaplii 4eIoBEK MOCTOSIHHO NPUHHMMAET pPEUICHHs Ha
OCHOBE MMEIOIUXCS Y HEr0 JaHHbIX. A i1 0OOCHOBAHHOTO MPHUHSTHUS PELICHUS B
YCIIOBHSIX HEIOCTaTKa MM U30bITKA MHPOPMALIMK HEOOXOJUMO B TOM YHUCIIE XOPOLIO
c(OpMHUPOBAHHOE BEPOSITHOCTHOE M CTATUCTUYECKOE MbllieHue. IMEHHO mosToMy
OCTpO BCTajla HEOOXOAUMOCTh C(POpPMHUpPOBATH y OOYYAIOIIUXCA, B TOM YHCIE
obOyuatomuxcst ¢ 3P, ¢yHKIIMOHAIBHYIO TPAaMOTHOCTb, BKJIIOUYAIONIYI0 B ceOsl B
Ka4eCTBE HEOTHEMJIEMOM COCTABIIOIIECH YMEHUE BOCHPUHUMATh M KPUTUYECKH
aHaIM3MpOoBaTh MH(GOPMAIUIO, MPEACTABICHHYIO B Pa3Iu4HbIX (hopmax, MOHUMATh
BEPOSITHOCTHBIA  XapakTep MHOTMX pEabHbIX MPOLECCOB M  3aBUCUMOCTEM,
IIPOU3BOAUTH MPOCTEHMIINE BEPOSTHOCTHBIE PACUETHl. 3HAKOMCTBO C OCHOBHBIMH
IpUHLIMIIaMU cOOpa, aHallM3a U MPEACTABICHUS JaHHBIX U3 Pa3nYHbIX chep KU3HU
o0II1ecTBa U TOCyAapCTBa MPUOOIIaeT 00yJaronuXxcsi K OOIIECTBEHHBIM HHTEPECAM.

B crpykrype mporpamMmbl y4eOHOro kypca «BeposSTHOCTb M CTaTHCTHKa»
OCHOBHOW IIKOJIbI BBIJEJIEHBI CIEAYIOIINE COAEPKATEIbHO-METOIUYECKUE JIMHHM:
«IIpeacraBnenue JaHHBIX M ONMCATENbHAsE CTAaTUCTUKa»; «BeposATHOCTHY;
«2neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoB.

Copnepxanue nuaun «lIpencraBieHne JaHHBIX M ONMUCATEIbHAs CTATUCTHKA»



CIIy>KUT OCHOBOH /17151 (JOPMUPOBAHNUS HABBIKOB pabOThI ¢ MH(GOpPMAIUEil: OT YTEHUS U
UHTEpIpeTalun WHGPOpMalUy, IMPEACTaBIEHHOW B TabiMLax, Ha JuarpaMmax Hu
rpadukax n0 cOopa, MPEACTAaBICHUS U aHajlW3a JAHHBIX C HCIIOJIb30BAaHHEM
CTaTHUCTUYECKUX XapaKTEPUCTHK CpPEAHMX M paccenBaHus. Paboras ¢ JaHHBIMH,
oOyuatomuecs ¢ 3[IP yuarcd cuuThIBaTh U MHTEPIPETUPOBATH JIaHHBIE, BBIABUIATH,
apryMEHTUPOBaTb M KPUTHUKOBAaTh IPOCTEMINNE TMIOTE3bl, Pa3MbIIULATh HaJ
(dakTopaMy, BBI3BIBAIOIIMMU HM3MEHYMBOCTh, W OLICHMBATh HUX BIUSHUE Ha
paccMaTpUBaeMbI€ BEJIMYHUHBI U ITPOLECCHI.

NHTYyUTHBHOE NPENCTABICHUE O CIIy4YalHOM W3MEHYMBOCTH, HCCIECIOBAHUE
3aKOHOMEPHOCTEN U TEHJICHIIMN CTAaHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TeopuH BepoATHOCTeH. bomibiioe 3Hauenue misa odyyaromuxcs ¢ 3I1P 3aecs umeror
IIPAKTUYECKHUE 3aJaHUsl, B YACTHOCTH OIIBITHI C KIIACCUYECKMMH BEPOSTHOCTHBIMU
MOJEISIMHU.

[TonsiTue BEpPOSITHOCTH BBOAMUTCA Kak Mepa MpaBIONOAOOUS CIIy4ailHOTrO
coObiTus. [Ipn m3yuenun kypca obyuatoniuecst ¢ 3[IP 3nakomsTCs ¢ mpocTermmumMu
METOJAaMHU  BBIYUCJICHUSA  BEpPOATHOCTEH B  CIYYaWHBIX OKCIEPUMEHTAaX C
PABHOBO3MOXHBIMH  JIEMEHTAPHBIMU HCXOJaMH, BEPOATHOCTHBIMM 3aKOHAMH,
MO3BOJIAIOIIMMU CTaBUTh M pellaTh Oojee CJIOXKHBbIE 3anaud. B Kypc BXoasr
HayaJbHbIC MPEJICTABICHUS O CIy4allHbIX BEJIMYMHAX M UX  YHUCIOBBIX
XapaKTEPUCTHKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBISETCS 3HAKOMCTBO OOYyYaroIIUXcCs €
3[IP ¢ MHOXeCTBAMHM M OCHOBHBIMHM  OIEpallMsIMA  HAJl MHOXECTBAMH,
paccMaTpUBAIOTCS INPUMEpPBl INPUMEHEHUS I pElIeHus 3a]ad, a TaKxke
MCIIOJIb30BAHUS B IPYTMX MATEMAaTHUECKUX Kypcax U y4eOHbIX MpeaMeTax.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7-9 xmaccax usy4aercs Kypc «BeposSTHOCT M CTaTHCTHKa», B KOTOPBII
BXOAAT pazgensl: «lIpencraBieHne MaHHBIX W ONUCATENbHAs CTATUCTUKAY;
«BepogaTtHocThY; «neMeHThl KOMOMHATOPUKNY; «BBenenue B Teoputo rpadoBy.

Ha u3ydenue naHHOro xkypca OTBOAMT | y4eOHBIM Yac B HENETIO B TEUECHHE
KaXkioro roja o0ydeHnus, scero 102 yueOHbIX Yaca.

COJEPXXAHUE YUEBHOI'O KYPCA «BEPOSTHOCTH U CTATUCTUKA (I10
I'OAM OBYYEHUA)

7 KIIACC

[IpencraBienre AaHHBIX B BUJIE TAOJUIl, AUarpamm, rpaduKoB. 3amnojHEHHE
Ta0JIHII, YTEHNE U TTIOCTPOCHUE TUuarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX) H KPYTOBBIX).
Yrenue rpadukoB peaabHBIX MpolieccoB. M3pneuenne nupopmanuu U3 Auarpamm u
TaOJINI, UCTIOIb30BAHUE U UHTEPIIPETALIUS JaHHBIX.

OmnwucarenpHas CTAaTUCTUKA: CpelnHee apudMeTHdyeckoe, MeAHaHa, pa3Max,
HauOoJblllee M HauMEHblIee 3HAa4eHHs HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YallHOW U3MEHYHUBOCTH.

*CnyyallHbIil SKCHIEpUMEHT (OMBIT) W Ciy4ailHoe coObiTHe. BeposiTHOCTH U



gacToTa. PoJib MasoBEpOSTHBIX U MPAKTHYECKH JOCTOBEPHBIX COOBITUI B MPUPOJIE U
B 00miecTBe. MOHETa M UIpajibHask KOCTH B TEOPHU BEPOSTHOCTEN**,

*T'pad, BepmmHa, pedbpo. Crenenbp BepmuHbl. Yucino pébep u cymmapHas
crenielpb BepiuH. [IpencraBnenne o cBs3Hocth Tpada. llemm m muxiel. Iyt B
rpadax. O6xox rpada (sinepos nyTh). [IpeacraBnenue 00 OprUeHTHPOBAHHOM Tpade.
Pemenue 3amau ¢ momorisio rpagoB™.

8 KVIACC

[IpencraBienue NaHHBIX B BUE TaOJIUIl, 1UarpamMmm, rpaduKoB.

MHOXeCTBO, 3JEMEHT MHOXKECTBa, MOJAMHOXeCTBO. Omnepanuu  Haj
MHOXXECTBaMU: O00BbEIMHEHHE, TIepeceueHue, nonoiHenue. CBOMCTBa onepanuii Hajl
MHO>KECTBaMU: NIEPEMECTUTEIIBHOE, COYETaTEIIbHOE, pacIpeneuTeabHOE,
BKItoueHus. lcnonb3oBanue rpaduueckoro MpeACTaBICHUS MHOXKECTB IS
OMKCAaHUS PEATbHBIX MTPOLIECCOB U ABJICHUM, TPU PELICHUU 3a]1a4.

*3Mmepenue paccemBaHMs AaHHBIX. Jlucnepcus M CTaHAAPTHOE OTKIOHEHHE
YHUCIOBBIX HA00OPOB. JlnarpamMMa pacceuBaHus ™.

DOneMeHTapHble COObITHUS  ciiyyailHOro omnbiTa. ChydaiiHble  COOBITHS.
BeposiTHocTH cOOBITHI. ONBITHI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.
Cnyyaitnbiii BBIOOp. CBsI3b MEXKIAY MaJOBEPOSITHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

*JlepeBo. CBoiicTBa JAepeBbEB: E€AMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEpILIMHBI, CBS3b MEXAY YMCIOM BEepUIMH U 4yucioMm pédep. IlpaBuio
yMHOXeHHUs. Perienue 3aa4 ¢ momoIpto rpados.

[IpotuBomnomnoxueie coObiTust. [uarpamma Oiinepa. OObeauHEHHE |
nepeceueHre  coObiTui.  HecoBmecTHble  coObiTHs.  DopMyna  CIOKEHHUA
BEPOSATHOCTEW. YCIOBHas BeposTHOCTh. [IpaBuno ymHoxenus. HesaBucumele
coObiTus. IlpeacraBnenune sKkcrepuMeHTa B BHUAE JepeBa. PemieHue 3amad Ha
HaxXOX/JEHUE BEPOSITHOCTE C TIOMOIIBIO J€peBa CIIy4ailHOro SKCIEpPUMEHTA,
auarpamm Ditnepa™.

9 KUIIACC

[IpencraBnenrie  JaHHBIX B BUJe Talbnul, JauarpamMmM, TpaduKoB,
WHTEpIpeTanusi JaHHbIX. YTeHHe M MOCTPOCHHE TaOJHI], AUArpamm, IpauKoB IO
pEAbHBIM JJAHHBIM.

[lepectanoBku u daktopuasi. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Permenue 3a1a4 ¢ UCMOIB30BaHNEM KOMOWHATOPHKH.

*T'eomeTpruueckasi BepOsSTHOCTh. CiydaliHbIA BBIOOp TOUKM U3 (GUTYpPHI Ha
IIJIOCKOCTHU, U3 OTPE3KA U U3 AYTU OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCnibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaymiu. BepostHocTu coObITHIT B cepun ucnibiTaHuii bepHyiu.

CnydailHasg BeIMYMHA W pacHpeiesieHUuEe BeposiTHOcTed. MaremaTuueckoe

4 3nech u manee * * 0603HAYEHH] TEMBI, H3y4EHHE KOTOPBIX HPOBOJANTCA B 03HAKOMHTEILHOM Iiane. Ilegaror
CaMOCTOSTENIFHO OTIPENENIIET 00bEM H3Yy4aeMOro MaTepuaa.



OXHNAaHHUC u AUCIICPCH. HpI/IMepBI MaTeMaTu4ICcCKOIro OXXHnAaHUuA Kak
TCOPCTUYCCKOIO CpPCAHCIO 3HAYCHHUA BCIIMYNHEBI. MaremaTtudeckoe OXHUIaHHUC U
AUCIICPCHUA cnyqaﬁﬂoﬁ BCIIMYNHBI KYHUCJIO YCIICXOB B CCPpUU HCIIbITAHUMN BepHy.IIJII/I».

[TonsaTtue o 3aKOHE OOJBIIMX YHCEI. I/ISMepeHHC BCpOHTHOCTeﬁ C IIOMOIIBIO
yacToT. PoJIb ¥ 3HAaYeHUE 3aK0HA OOJIBIITNX YHCET B Impupoac u O6HIGCTBG.

INTAHUPYEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJILHON PABOYEM ITPOT'PAMMEBI KYPCA «BEPOSITHOCTD U
CTATUCTUKA» (IIO TOAAM OBYUEHUA)

[IpenmMeTHbIE pe3ynbTaThl OCBOCHUS Kypca «BeposSTHOCTh U CTATUCTUKA» B 7—
9 Kiaccax XapakTepU3yHOTCS CIEAYIOIUMU YMECHUSMH.

7 KIIACC

Yutate wuH(OpManuio, NpeACTaBICHHYIO B TaOlulax, Ha AWarpaMmmax;
MPEJCTaBIATh JaHHbIE B BHJAE TaOJWIl, CTPOUTH JuUarpaMMbl (CTOJIOUKOBBIC
(cTosi0uaThie) U KPYTrOBBIC) IO MAaCCUBAM 3HAYEHUH (C UCTIOIB30BAHUEM 3PUTEIIHLHOM
HarJISHOCTH W/WIK BepOaIbHON OTIOPHI).

OnucelBaTh W HUHTEPIPETHPOBATH  PEANbHBIE  YHUCIOBBIE  JAaHHBIE,
MIpE/ICTaBJIICHHbIC B TA0JIUIIAX, HA TUarpaMmax, rpaukax.

OpueHTHpOBAaTbCS B TMOHATHUAX W ONEPUPOBaTH MMU Ha 0a30BOM YpPOBHE:
cpennee apupMeTuyecKoe, MeraHa, HauOoJIblllee 1 HaMMEHbIIIee 3HAUYCHU s, pa3Max.

NMeTh mnpeacTraBieHUE O CIy4allHOM M3MEHUYMBOCTHM Ha IIpUMEpax IIEH,
(U3MYECKUX BEJIMYMH, AHTPONMOMETPUYECKUX JAaHHBIX; MMETh NPEACTaBICHUE O
CTaTUCTUYECKON YyCTOMYHUBOCTH.

8 KUIIACC

W3BnekaTte U mpeoOpa3oBbIBaTh WH(MOpPMAIUIO, TMPEACTABICHHYIO B BHUJE
TaOJull, auarpaMm, rpauKoB; MPEICTABISIThL aHHBIE B BUJE TaOJIMI], JUArpamM,
rpauKoB.

OnuceIBaTh MOCJIE COBMECTHOTO aHAJIN3A IAHHBIE C IOMOIIBIO CTATUCTUYECKUX
MoKas3aTesiel: CpeIHUX 3HA4YeHUNW U Mep pacceuBaHus (pa3max, JUCIepcus U
CTaHAAPTHOE OTKJIOHEHUE).

HaxoauTk 4acTOThI YUCTOBBIX 3HAYCHUIN U YaCTOThI COOBITUM, B TOM YHCJIE TIO
pe3ynbTaTaM HW3MEpeHWd W HaOMIoAeHWA (C  HUCIOJIb30BAaHUEM 3pPUTEIHHOU
HaTrJISIHOCTH W/WIK BepOaaIbHOM OTIOPHI).

Haxonuth BEpOSITHOCTH CIIy9alHBIX COOBITUH B OMBITaX, 3Hash BEPOSATHOCTH
AJIEMEHTApHBIX COOBITHH, B TOM 4YHCJIE B OMNBITaX C PAaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU COOBITUAMHE (C HCTOJIB30BAHUEM 3PUTEIHHONW HATJSTHOCTH W/WIIA
BepOaJIbHOM OIOPHI).

Nmetr mnpencraBieHue o rpadUUeCKUX MOJENAX: JIEPEeBO  CIy4alHOTO
AKCIIEPUMEHTA, TUArpaMMBbl Diljiepa, YMCIoBas mpsmMasi.

OnepupoBaTh MOHATHUSMHU Ha 0A30BOM YPOBHE: MHOXKECTBO, MOIMHOXECTBO;
BBITIOJTHATH OTEPAIMK HaJl MHOKECTBAMU: 00bEIMHEHUE, TTEPECeUCHHE, JOMOTHEHUE,



MEePEUYUCTSATh  DJIEMEHThl MHOXECTB, NPUMEHATh CBOWCTBA MHOXKECTB (C
UCIIOJIb30BAaHUEM BU3YaJIbHOM OIMOPHI).

HNmeth mpencraBieHue o rpauueckoM Mpe/ICTABICHUE MHOMXECTB U CBS3EH
MEXIAY HUMHU JIJISl OITMCaHUs TPOLIECCOB U SIBJICHUM, B TOM YKCIIE TIPU PEIICHUH 3a/1a4
U3 IPYruX y4eOHBIX MPEIMETOB U KYpCOB.

9 KUIIACC

N3BnekaTh U IpeoOpa3oBhIBaTh HHPOPMALIHIO, TIPEJICTABICHHYIO B PA3TUYHBIX
UCTOYHMKAX B BUJE TaOJUIl, Juarpamm, rpadukoB; MPEJCTaBISATh JAaHHbIE B BHJIEC
TaOJIuII, JUarpamMm, rpauKoB.

Pemate mpocreiiime 3aaud OpraHMW30BaHHBIM MEpPeOOPOM BAPUAHTOB, a
TaK)Ke€ C MCI0JIb30BaHMEM KOMOMHATOPHBIX MPABUI U METOJIOB.

WNmetrp mpencraBiieHne 00 ONMUCATENbHBIX XapaKTEPUCTHKAxX ISl MAacCHBOB
YUCJIOBBIX JJAaHHBIX, B TOM YHUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

HaxonuTh 4acTOThl 3HAYEHUW U YACTOTHI COOBITHS, B TOM YHCJE MOJIb3YSCh
pe3yJbTaTaMu NPOBEAEHHBIX U3MEPEHUM U HAaOMI0ACHUH (C OMOPO Ha CIPABOYHYIO
nH(popMaIHIo).

Haxonuthe BEpOATHOCTH CIydalHbIX COOBITUM B M3YYEHHBIX OIbITaX, B TOM
YlCclie B OMNbITaX C PAaBHOBO3MOXKHBIMHM 3JEMEHTAPHBIMU COOBITHSIMH, B CEPHSIX
UCIIBITaHUH 10 IEPBOTO YCIIEXa, B CEPUAX UCIBITAaHUN bepHysum.

NMers mnpencraBieHue O CIy4YalHOM BEJIMYMHE U O PaCHpeAciiCHUU
BEPOSITHOCTEM.

HNMmeTp mnpencTaBieHHE O 3aKOHE OOJBIIMX YHMCEN KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM M3MEHUYMBOCTH M O POJIM 3aKOHA OOJBIIMX YUCEN B
MPUPOJE U OOIIECTBE.



TEMATHUYECKOE IIJTAHUPOBAHUE

TemaTuueckoe MIAHUPOBAHWE U KOJWYECTBE YACOB, OTBOJAMMBIX Ha OCBOCHHE Ka)XIOW TEMbl y4eOHOrO MpeameTa
«MatemaTuka» (eaepaabHOW aJanTUPOBAHHOM OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl  OCHOBHOTO — OOIIEro
00pa3oBaHMs 00YUYAIOUIUXCS C 3a7€PKKON MCUXMUYECKOro Pa3BUTHS, B LI€JIOM COBMAJAIOT C COOTBETCTBYIOLIUM Pa3/ieioM
denepanbHOi pabodeil mporpammbl yueOHOro mpeamera «MaremaTuka» o0Opa3oBaTeNbHON MHpPOrpaMMbl OCHOBHOTO
obmero ooOpaszoBanus. IIpu srom OpraHm3anysi BopaBe caMa BHOCUTh M3MEHEHMsI B COLEpXKAaHUE M pacHpelesIeHUe
y4e0HOro martepuana mo rogam oOydeHHs, B IOCIEIOBATEIbHOCTh M3YyYEHUS TEM M KOJIMYECTBO YAaCOB HA OCBOEHUE
KOKJIOM TeMbl, OINpEAEICHHE OpraHu3allMOHHbIX (GopM oOydeHuss U T.1. OOOCHOBAaHHOCTh JAaHHBIX HM3MEHEHUU
OnpenensieTcss BbIOpaHHBIM  OOpa3oBarenbHOM  opranuzanueil YMK, uHAMBUAYalbHBIMH  NCUXO(U3UYECKUMU
O0COOCHHOCTSIMM KOHKpeTHBIX oOyuaromuxcsa ¢ 3[IP, cTreneHbpio yCBOEHHOCTH MMM Y4€OHBIX TEM, PEKOMEHIALUSMU I10
oTOOpyY U afanTauuu y4eOHOro MaTepuaia 1o MaTeMaTuke, IpeacTaBiIeHHbIMU B [10sCHUTENBHOM 3aITUCKe.

5 knace (He menee 170 9)

Ha3Banue
pasaeJa (TemMbl)
Kypca (4uciao

OcHoBHOE cogepkaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
HaTtypaabHbie Jecatuynas cucrema cuucieHus. Psn HaTypanpHbIX uncen. |Uurarh, 3anucbiBaTh, CPABHUBATH HATYPAJIbHBIC 4YHUCIA,
unciaa. leiicrBust ¢ |Hatypanbnbii psg. Yucno 0. HarypanbHble uymncia Ha|y4acTBOBAaTH B OOCY:KIEHHH CIIOCOO0B YIOPSIOYMBAHMS
HATYPaJIbHbIMHI KOOp-IAUHATHOU MPAMOM. CpaBHeHue, OKPYTJICHUE | YUCEIL.
YU CIAMH HaTypaJbHBIX YUCEIL. HN300paxaTh KOOPAMHATHYIO IPIMYH0, OTMedYaThb 4KCIIA

(43 u)

Apudmernueckue JeHCTBUS C HaTypajbHBIMH YHCIIAMH.
CpolicTBa HyNIsl IpHU CIOXEHUM M -yMHO)XEHHMH, CBOWCTBa
eIMHMLIBI  Tpu  yMHOXeHuu. [lepemecturenbHoe U
COUETATEIbHOE  CBOMCTBA  CJIOXEHUS WU YMHOXKEHHS,
*pacnpesie/UTeIbHOE CBOMCTBO YMHOKEHUS™ 4.

TOYKaMU Ha KOOPAMHATHOM NPSMOW, HAXOAUTH KOOPIUHATHI
TOYKH.

HccnenoBarh cBoiicTBa HaTypaiabHOro psiga, uncen 0 u 1 npu
CJI0KEHUU U YMHOXXEHHUH.

Hcnoab3oBaTh NPaBHJIO0 OKPYIVIEHHS HATypalbHBIX YHCEI
Py HEOOXOIMMOCTH C OTIOPOM Ha alTOPUTM IPaBUIIA.




*JlenuTennn W KpaTHBIE® 4HCIA, pa3joKEHHWE 4YHClIa Ha
MHOXxuTenH. [lenenue c¢ ocratkom. [IpocTtble W cocTaBHBIE
yucna. *IIpusnaku genumoctu Ha 2, 5, 10, 3, 9*.

CreneHb ¢ HaTypaJIbHBIM [10KA3aTEIEM.

YucnoBble BbIpaXXeHUs ; TOPSAOK JECHCTBUH.

Pemrenue TeKCTOBBIX 33/1a4 HA Bce apu(METHUECKUE ICHCTBHS,
Ha JIBUKEHUE U MOKYIIKHU.

BeinonHaTs apupmernyeckue AeHCTBHA C HATypalbHBIMU
YUCJIAMH, BBIYHUCJIATH 3HAYCHUS YUCIOBBIX BBIPAKEHUU CO
ckoOkaMu 1 6e3 CKOOOK.

3anuchIBaTh IPOU3BEJCHUE B BUJIE CTEIICHU, YUTATH CTEIICHH,
HCNOJIB30BATh TEPMHHOJIOTHI0 (OCHOBaHUE, I10Ka3aTellb),
BBIYHC/ISITh 3HAYEHUsl CTENeHell npu HEOOXOAUMOCTH C
BHU3yaJIbHOW OIIOPOM.

BbINoTHATL, TNPUKUAKY M OIEHKY 3HAaYCHUM YHCIOBBIX
BBIPDAKCHU, MpeAIaratb U NPUMEHSATh NPUEMBI MPOBEPKH
BBIYUCIICHUM.

Hcnonp30BaTh MNpU  BBHIYMCICHUSX MepPeMeCTUTEIbHOE H
couerarejibHOe CBOMCTBA CJIOKEHMSI W YMHOKEHMHS,
*pacnpeneauTeabHOe CBOICTBO YMHOKEHUsT™;
dbopmynrpoBaTh U TNPUMEHATH IpaBUiIa MNPeodpa3oOBaAHHA
YHMCI0BBIX BbIPa:KeHUil Ha OCHOBeE CBOICTB
apupmMeTn4ecKuX JIelicTBHIi NpUM  HeOOXOAMMOCTH C
HAINPaBJAIOLIECH IOMOIIbIO.

®opmMyaupoBaTh oOmNpeneSeHHsl JIEIUTeNs M KpaTHOro (c
OMOpOW Ha aJropuTM IMpaBWiIa), Ha3bIBATh [JEIUTEIN U
KpaTHBIE YMCIIa; PACMHO3HABATH IIPOCTBIE U COCTABHBIEC YMCIIA;
(hopMyJIMpPoOBATH U MPUMEHSATH MPU3HAKH JIETUMOCTH Ha 2, 3,
5, 9, 10, (c omopoif Ha aNropuTM IMpaBuUJa); NMPHUMEHATH
AJITOPUTM  PA3JIOKEHHUs] YWCIa Ha TPOCThIE MHOXUTENH;
HAXOJUTh OCTaTKU OT JI€JICHUSI U HEMOJIHOE YaCTHOE.
Pacno3HaBaTh WCTUHHBIE W JIOKHBIE BBICKAa3bIBAaHUS O
HATypaJIbHBIX YHCIIaXx, NPUBOIUTH NpUMepbI u
KOHTPIPUMEDPBI, CTPOMTH BbICKA3bIBAHUA U OTPHULIAHUSA
BBICKA3bIBAaHUN O CBOMCTBaX HaTypaJbHBIX YUCEN C OMOPOW Ha
obpaszerr.

Pemiatp TEKCTOBBIC 3aMaud  apU(PMETHUYECKHM CIIOCOOOM,
HCNO0JIb30BAaTh 3aBHCHMOCTH MEXIYy BEIMYMHAMH (CKOPOCTb,
BpEMSI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOUMOCTh M JIp.) TIpH
HEOOXOJIMMOCTH C MCIOJB30BaHUEM CIIPABOYHON WH(OpMaIIH:
aHAJM3UPOBATH TEKCT 33Ja4l, nepedopMyJHpoOBaTh yCIOBUE,




U3BJIEKATH HEOOXOAMMBbIe JTaHHBIE, yYCTAHABJHUBATH
3aBUCHUMOCTH MEX/1y BEIMYMHAMU IIpU HEOOXOJUMOCTH C
HaIIPABJIAIOLLEH ITIOMOLIBIO.

MopenupoBaTrh X0 PEIICHUS 33Ja4d C IOMOIIBIO PUCYHKAa,
CXEMBI, TAOIUIIBL.
IMpuBoaurs, pa3duparb
pelIeHUN  TEeKCTOBBIX  3a4ad
HaMpaBJISIONIEH TOMOLIBIO).

C noMombI0 MeAarora OLMEHUBATH IOIYYCHHBIM PE3yJbTarT,
OCYLIECTBJSATHL  CAaMOKOHTPOJIb,  IPOBEpPssl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTDH OLUIMOKH.

*Pemats 3amaum ¢ MOMOIILIO mepedopa BceX BO3MOKHBIX
BAPHAHTOB™.

3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKH.

paanqHHe
(mpu

pCIICHMsI, 3alucu
HEeOOXOAUMOCTH C

HarasgHas
reomerpus. JIunuu

Ha IMJIOCKOCTH
(12 1)

Touka, npsimMas, OTpe30kK, Jyd. Jlomanas. M3mepeHue MIMHBI
OTpe3Ka, METPUYECKHE COMHMIBI U3MEpPEHUs  JJIMHBL
OKpy>KHOCTb U KpYT.

[TpakTuueckas padota «IlocTpoeHue y3opa U3 OKpy>KHOCTEH».

VYron. Ilpsamon,
N3mepenue yrios.

OCTpBIM, TYyNOW M Pa3BEPHYTBIA YIUIBL

[IpakTnueckas padora «IlocTtpoenue yriosy.

Pacno3HaBaTh Ha 4YepTexax, pUCYHKaX, OMHUCHIBATD,
UCIOJIb3YSl TEPMUHOJIOTHIO, M HM300paskaTb C IIOMOIIBIO
YepTEXKHBIX ~ MHCTPYMEHTOB  (IIpH  HEOOXOJUMOCTH  TI0
BU3YaJIbHOW OMOpe): TOUYKY, HPSMYI0, OTPE30K, Jy4, Yrodi,
JIOMaHYI0, OKPY>KHOCTb.

Pacno3naBath, NMpUBOAMTHL NMPHMeEPHI OOBEKTOB PEATBLHOIO
MHUpa, UMEILUX (OpMYy H3YYEHHBIX (UTYp, OleHHBATH WX
JIMHENHBIE Pa3MEpHI.

Hcnoab3oBaTh JUHEHKY U TPAHCIIOPTUP KaK MHCTPYMEHTHI JJIS
IIOCTPOEHUSI U U3MEPEHMS: M3MEPSATDh JUIMHY OTPE3Ka, BEIUUUHY
yIia; CTPOMTh OTPE30K 3aJaHHOW JUIMHBI, YTOJ, 3aJaHHOU
BEJINYMHBL; OTKJIAABIBATH LIUPKYJIEM PaBHbBIE OTPE3KH, CTPOUTH
OKPYKHOCTb 33/IaHHOT'O pajinyca.

N300paxkarh KOHQUIypallud TeOMETPUYECKUX GUryp us
OTPE3KOB, OKPYKHOCTE€H, HMX 4YacTed Ha HEJIMHOBAaHHON U
KJeT4yaToil Oymare; mpeaJaraTtb, ONMMCHIBATH M 00CYKIATh
CMOCOOBbI, AJTOPUTMBI TOCTPOCHUS TOCIE COBMECTHOTO
aHayn3a.

Pacno3naBath M M300paxkaTh Ha HEJIMHOBAHHON U KJIETYATOU




Oymare TpsAMOM,
CPaBHHBATBH YTJIBL
BbIYMCJISITD JIMHBI OTPE3KOB, IOMAHBIX.

IlonnmaTh W WCHOIB30BATH MNPH PpelIEHHH 3a4ad
3aBHCHMOCTH MEKIy SIMHHIAMH METPUYECKOW CUCTEMBI Mep;
3HAKOMHUTbCSI C HEMETPHUUCCKIMHU CHCTEMaMH MEp; BbIpPakKaTh

OCTpBI, TYyHOH a3BEPHYTHIN JIBL;
D) D) yT yr )

IpoOb. YMHOXEHHE U JelieHHe OOBIKHOBEHHBIX Ipo0eii;
B3aUMHO-O0paTHBIC IPOOH.

Pemienue TeKCTOBBIX 3ajay, coepkalmx Jpodu. OCHOBHBIE
3a/1a4u Ha ApoOH.

[Tpumenenue OyKB AJIs 3aMMCU MAaTEMATHUYECKUX BBIPAKESHUH U
MPEIIOKEHU .

JUIMHY B pa3IM4HbIX  €IUHHUIAX  M3MEPEHHsl  IpU
HE00XO0MMOCTH C OIOPOH Ha CIIPaBOYHYIO MH(OpMAIHIO.
HccnenoBary  Gurypsl ©  KOH(HUTypamuu,  HCIONB3YS
UG POBBIE PECYPCHI.

OObIKHOBEHHbIE HpoOs. IlpaBunbHble U HempaBwibHbIe IpoOu. OcHoBHOE | MoaenaupoBaTh B rpaduueckod, mnpenMeTHoll ¢opme, ¢

npoou cBoiicTBO ApoOu. CpaBHeHHE ApoOeit. MIOMOILBIO KOMITBIOTEpA IMOHSATHS M CBOWMCTBA, CBSA3aHHBIE C

(48 1) CrnoxeHre U BRIYMTaHHE OOBIKHOBEHHBIX JIpoOeil. CMmemanHas | 0OBIKHOBEHHOM JPOOBIO.

YuTaTh U 3aNUCHIBATH, CPABHUBATH OOBIKHOBEHHBIE Jpo0H,
npeaiarath U 00CyKIaTh COCOOBI YIIOPSI0UUBaHUS IpOOEii.
N300paxkarh  OOBIKHOBEHHBIE  ApoOM  TOYKAMHU  Ha
KOODJMHATHOM  IPSAMOW;  HMCHOJIb30BATh  KOOPAMHATHYIO
IPSAMYIO JUIsl CPABHEHUS IPOOEH.

®opMyJIMpPOBaTh, 3aNIUCHIBATH € MOMOUILI0 OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM JpoOW C Omopoi Ha MpaBHIIO;
HCNO0JIb30BaTh OCHOBHOE CBOMCTBO APOOM Mg *COKparieHus
npobeit M mpuBeleHHs IpoOM K HOBOMY 3HAaMEHATENI0 B
MPOCTEHIINX CIyyasx™.

IpencraBasary 10 00pa3lly cMelmaHHY JApoOb B BHJE
HENpPaBWJIbHOM M  BBUIENATH IEJNyl0 YacTh 4HCiIa U3
HEMpPaBUIBHOM Jpodu.

BoinoaHATL apudMeTnyecKue JeicTBUs C OOBIKHOBEHHBIMU
IpoOsSMU B TPOCTHIX CIyYasx; TPHMEHSTh CBOHCTBA
apu(pMETHIECKUX JEUCTBUI JUTS panoHAIN3aIA
BBIYMCIICHUM.

BbINOJHATL NPUKHAKY M OLEHKY pPE3ylbTaTa BBIYHMCICHUM;
NpeaaraTb ¥ NPUMEHATh NPUEMBI IPOBEPKH BHIYMCIEHUN.

IIpoBoauTh MCCIETOBAHUSI CBOWCTB ApoOeii, omupasich Ha




YUCJIOBBIE  IKCIIEPUMEHTHI
KOMIThIOTEPA).
Pacno3HaBaTh UCTUHHBIC U JIOXKHBIC BHICKA3bIBAaHUS O JIPOOSIX,
NMPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI.

Pemats, mnpocreimme TEKCTOBBIE 3aJadd, COAEpKallUe
JIpoOHBIE JaHHBIC, U 3a7a4d Ha *HaXO0XJACHUE YaCTH IIEJIOT0 H
LIEJIOT0 TI0 €r0 YaCTH; BISABJSATH UX CXOJACTBA U Pa3Tuuus ™.
MoaeanpoBaTh XOJ PELICHUS 33a4d C MOMOIIbIO PUCYHKA,
CXEMBI, TAOJIUIIEI.

IlpuBoauTH, pa3dupaTh, OLEHUBATHb PA3JIUYHBIE PEUICHUS,
3aMUCH PEIICHUM TEKCTOBBIX 3a7ad IMPU HEOOXOJUMOCTH C
HaITPaBJISIOIICH TOMOIIIBIO.

C noMolbI0 mneaarora OMEeHUWBATDH IOJYYCHHBIN PE3yJbTar,

(B TOM 4uCclIe C TIOMOIIbIO

OCYLIECTBJSATHL  CAaMOKOHTPOJIb,  IPOBEPssl  OTBET  Ha
COOTBETCTBUE YCIOBUIO, HAXOAUTH OLUIMOKH.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS apU(PMETUKY.

Harasianas MHuoroyroiabHuKd.  YeTbIpEXyrolbHUK,  HPSIMOYTOJIbHUK, | Pacmo3dHaBaTh, H300paskaTh C IOMOLIBIO  YEPTENKHBIX

reoMeTpHus. KBaJpar. MHCTPYMEHTOB W OT pYKHM, MOJEIUPOBaTh U3 Oymaru

MHOroyroJbHUKH TpeyroNbHuUK. MHOTOYTOJIbHUKHU.

(10 u.) [Tnomanp U nmepuMeTp MPsIMOYTOJIbHUKA M MHOTOYTOJIbHUKOB, [MpuBoauTHL MpUMePHI 0OBEKTOB PEATBHOIO MHpPa, UMEIOLINX
COCTaBIEHHBIX U3 TMPAMOYTOJLHUKOB, €IMHMILI W3MEPEHHS (bopmy  MHOTOYrOMBHHK, NpAMOYTONbHHKA, — KBaJpaTd,
mtommau. TlepuMeTp MHOrOyroNbHUKA. TPEYrOJIbHUKA, OLIEeHUBATH UX JIMHEHHBIE Pa3MEpBI.

BbluncasaTh: TNEpUMETpP TPEYrojbHUKA, MPSMOYTOJIbHHKA,

MHOT'OYTOJIbHUKA; IUIOIA/b MPSAMOYToJbHHUKA, KBajapara (Ipu
HEO0OXOIUMOCTH C OMOPOI Ha aIrOPUTM yUEOHBIX NEHCTBUIN).
H3o0paxatb OCTPOYT'OJIbHBIE, IIPSAMOYTOJIbHBIE u
TYIOYTOJIbHBIE TPEYTOJIbHUKH.

CrponTh Ha KieT4aToi Oymare KBagpaT U MPSMOYTOJBHUK C
3aIaHHBIMHU JYITMHAMU CTOPOH.

HccaenoBarb cBoiicTBa NPAMOYTOJIbHUKA, KBajpara IIyTEM
AKCIIEPUMEHTa, HaONIOICHUs, W3MEPEHHUs, MOJEINPOBAHMUS;
CpaBHUBATh CBOWCTBA KBaJApaTa U IMPSIMOYIOJIbHHUKA.
Pacno3HaBarh HCTHHHBIE M JIOXKHBIE BBICKAa3bIBAaHUSA O




MHOTI'OYI'OJIbHUKAX, HPUBOJAMTH NPHUMePbI U KOHTPIIPUMEDHI.
HccnenoBath 3aBUCMMOCTD IUIOINAAU KBAApaTa OT JUIMHBI €r0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaJPAaTHOW CETKU Ul ITOCTPOCHUS
¢uryp;  pa3éouBaThb  TPSIMOYTOJIBHUK  HA  KBaJparhl,
TPEYroJbHUKH; COCTaBJAATHL (QUIYypbl U3 KBaJAparoB U
NpSMOYTOJIbBHUKOB M HAaXOOUTh WX IUIOLIa]b, pa30MBaTh
burypsl Ha OpPSIMOYTOJBHUKH M KBaJpaThl M HAaXOIUTh HX
ioniaib (Ipyu He0OXOJUMOCTH C HANIPABJISIFOIIEH [TOMOLIBIO).
BoipaxkaTth BeIMUMHY IUIOINAJU B DPA3IMUHBIX EAMHMUILAX
U3MEpPEHUs] METPUYECKOM CHCTEMbl MeEp, HCHOJIb30BaTh
3aBHCMMOCTH MEX1y METPUUECKUMHU €IMHULAMH W3MEpPEHUS
wiomaad Opu HEOOXOAUMOCTH C ONOpPOM Ha CHPABOYHYIO
nHpopManuo.

3HaKOMHMTBCS € MNpuUMepaMu HPHMMEHEHUsl IUIONAId U
nepuMerpa B MPAKTUYECKUX cUTyauusax. Pematb 3agaum u3
peasibHOM KU3HHU, NP HEOOXOAUMOCTH C OIOPOI Ha aJIrOPUTM
[IPaBHUJIa, 00CYKAATH Pa3IMYHbIE CIIOCOOBI PELIEHUS 3a1ay.

lecaTuuHbBIE
npoou
(38 )

Hecstuynas 3anuch apodeii. CpaBHEHUE IECITHYHBIX IPOOCH.

JleiicTBust ¢ necATUYHBIMU ApoOsiMu. OKpyTIeHUE TeCATUIHBIX
po0ei.

Pemenne TekcTOBBIX 3amad, coaep:kamux Apoou. OCHOBHBIE
3a/1auu Ha JApoOH.

IIpencraBasATh JIECATUUHYIO IpoOb B BUAE OOBIKHOBEHHOM,
YUTATh W 3aNHMChIBATh, CPaAaBHUBATH JIECATHYHBIE IpoOw,
npemiaratb M 00CY:KIaTh CHOCOOBI  YIOPSIAOYHMBAHUS
JECATUYHBIX ApoOeil.

N3o06paxkarh aecaTuyHble ApoOU TOUKAMM Ha KOOPIAMHATHOMN
IIPSAMON.

BbISIBAATH CXOACTBA M Pa3JM4us IPaBUI apU(PMETHUECKUX
JEUCTBUM C HATypaJdbHBIMH YHCIAMH M JECITUYHBIMU
JIpo0OsiMU, TTOCIIE COBMECTHOT'O aHAJIN3a.

BoinoaHsaTs apudmerndeckue JEHCTBUS C  JECATUYHBIMU
Ipo0sIMU; BBINOJHATHL NPUKHIAKY H OLEHKY pe3yibTara
BBIYMCIICHUM.

I[IpumeHsiTe cBolicTBa apudmeTnyeckux JACUCTBUH  JUIsS
palMoHANN3alUN BHIYUCICHUI.

[IpuMeHsTH, NPABUJIO0 OKPYIJIEHHA JECATUYHBIX ApOOei, npu




HEOO0XOUMOCTH C BU3YaJIbHOW OMOPOHA.

IIpoBoauTL MCCIETOBAHUS CBOMCTB JECATUYHBIX JApoOeH,
ONUpasiCh Ha YUCIOBBIE SKCHEPUMEHTHI (B TOM YHCIE C
MOMOIUIBIO0 KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIC U JIOKHBIC BHICKA3bIBAaHUS O IPOOSIX,

NPUBOAUTL NPUMEPbl U  KOHTPIPHUMEPHl, CTPOUTH
BBICKA3bIBAHMS Y OTPUIIAHUS BHICKA3BIBAHUH.
Pemarp mpocreiiiue TEKCTOBBIE 3a7aud, COJAEpIKallue

JIpoOHbBIE JaHHbBIE, U HAa *HaXO0)K/IEHUE YaCTH IIEJIOr0 U IIeJIOr0
II0 €r0 YacTU™; BBISABJIATH UX CXOCTBA M PA3JINYHS.
MoaenupoBaTh X0/ PELICHUS 33Jauyd C IOMOIIbBIO PUCYHKa,
cXeMbl, Tabmuibl. Pa3duparh pa3iuyHble PELICHHUs, 3alUCH
peLIeHUI TEKCTOBBIX 3a/1a4.

OnepupoBarh APOOHBIMU YHCIAMU B PEATbHBIX JKU3HEHHBIX
CUTYalUsX.

C nomMompbI0 MmeJarora OUEHUBATH IOJYYCHHBIM pPE3yJIbTar,
OCYLIEeCTBJISATHL  CAMOKOHTPOJIb,  TNPOBEpPssl  OTBET  Ha
COOTBETCTBHUE YCIIOBHIO, HAXOUThH OIINOKH.

3HAKOMUTHCS C HCTOPHEN Pa3BUTHS apU(PMETHKU

Harasanas
reoMeTpus.
Tesna u purypbi
B IIPOCTPAHCTBE
CAY

*MHororpanHuku. M300pakxeHue MHOTOrpaHHUKOB. Mojenu
MIPOCTPAHCTBEHHBIX TEJI.

[IpssmoyronbHbIl mapamnenenunesn, kyo. Pa3Béprku kyba u
napaJulesenuresa.
O0BEM KyOa, IPSIMOYTOJIBHOTO Mapajulesenumneaa™.

PacnosHaBare Ha 4eprelkax, pPHCYHKaX, B OKPY:KAaIOLIeM
MHpe IPSIMOYTOJIbHBIN Mapanenenumne], Ky0, MHOTOTpaHHUKH,
ONUCBHIBATb, MCHOJB3YH]  TEPMHHOJIOTMIO, OLEHUBATH
JIMHEWHBIE pa3MEPBL.

I[MpuBoauTH MpUMEPbI 0O0HEKTOB PEATBHOTO MUpPA, UMEIOIINX
¢bopMy MHOTOTpaHHHKA, MPSIMOYTOJIBHOTO MapaJiesenurena,

KyOa.
N3o6paxkath Ky0 Ha KieTyaTol Oymare.
HccaenoBath cBoOiicTBa KyOa, MPSIMOYTOJIBHOTO

napajuieJenumnea, MHOTOTPAaHHUKOB, HUCIIOIb3Ysl MOJETH TpHU
HEO0OXOIUMOCTH C HAMPABJISAIONICH MOMOIIBIO.

PacnosnaBare pa3BépTKM Kyba ©W  TapajUIeNeNHIe/a.
MoneaupoBath Ky0 U napaienenurne] U3 Oymaru U npodux
MaTepHuayioB, 1o o0pasiry.




Haxoauth u3MepeHMs, BBIYMCJASATH IUIOIAJb IIOBEPXHOCTH;
00BEM Ky0Oa, MPSIMOYTOJIBHOTO MapaliesienuIea ¢ Oropol Ha
QITOPUTM YYEOHBIX JICHCTBUH; HCCAEA0BATH 3aBHCHMOCTh
00béMa Kyba OT IJIMHEI ero pedpa.

Habawaate W NpPOBOAWTH AHAJOTHM MEXITY IOHATHUSAMU
IO ¥ 00BEMA, IEPUMETPA U TUIONIA A TIOBEPXHOCTH.
Pacno3HaBaTh WCTHHHBIE U JIOXKHBIC BBICKA3bIBAaHUS O
MHOTOTpaHHUKAX, NMPHBOAUTH NMPUMEPbI U KOHTPIPUMEPHI.
Pematp 3a1auu U3 peasbHOMN KU3HH.

IMoBTOpEeHUE
M 00001IeHNEe
(10 u.)

[ToBTOpEeHHE OCHOBHBIX MOHITHI M METOIOB Kypca 5 Kiacca,
000011IeHNE 3HAHUH.

BorunciasTs 3HAYECHUS BBIPAXKECHHUI, CoJIeprKaIInx
HaTypaJIbHbIE 4YHCJIa, OOBIKHOBEHHBIE U JI€CATUYHBIE JpoOH,
BBIMIOJHATh PEoO0pa3oBaHUs YHCENT MNP HEOOXOIUMOCTU C
HaIIPaBJIAOIIEH TOMOILBIO.

BeiOoupar,  cmocod  CpaBHEHUsT ~ 4uCEl,  BBIYHUCICHUH,
NpPpUMEHSATh CBOiicTBA apuMeTHYecKux JeHCTBUH  JUIs
palMoHaNN3alUY BHIYUCICHUI.

OcyuiecTBJASATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEHCTBUA M
CaMONPOBEPKY pe3yibTaTa BRIUUCICHUMN.

Pemath mnpocreiilime 3agaudM U3 PEAIBHOW  KU3HH,
NPUMEHATh MaTeMAaTHYeCKHe 3HAHUS [l PElIeHUs 3a/1a4 U3
JIPYTUX y4eOHBIX MIPEIMETOB.
Pemiars mnpocreiiinme 3agaum
CPAaBHUBATb  CIOCOOBI  PCILEHUS
PAUMOHAJIBHBIN CIOC00.

cnocodamu,
BbIOMpPATh

Pa3HbIMH
3ajaum,

6 xaacc (He menee 170 u)

HazBanue
pa3aesa (TemMbl)
Kypca (4uci10
4acoB)

OcHoBHOe coepkaHHe

OcHoBHBIE BU/BI 1eSIT€IbHOCTH 00y4ar0IIMXCS




HarypaibHble
yucaa

(30 1)

ApudmeTrndeckne JIeUCTBUS c MHOT'O3HAYHBIMU
HaTypaJbHbIMU 4HCJIaMH. YHCIIOBBIE BBIPAKEHHUS, MOPSIAOK
JEeICTBUH, NCIOIB30BaHuE CKOOOK. OKpYyTriIeHHe HaTypaJbHbIX
YHUCEel.

Jlenurenu u KpaTHbIE YMCIa; *HAUMOONBIITNI OOIIMIA JIETUTETh
Y HauMeEHbIIIee 0011Iee KpaTHOe™.

PaznoxeHune 4wnciia Ha OpoOCTbIE MHOXKHUTENH. JlenmMMocTb
CYMMBbI U NPOU3BeeHUs. JleIeHre ¢ OCTaTKOM.
Pemennie TEKCTOBBIX 3a/1a4.

BopinoyaHsaTs apudpmernueckue aeiicTBUS C MHOTO3HAYHBIMU
HaTypaJbHbIMU YHUCJIAMH, HAXOAUTh 3HAYEHUS] YHCIIOBBIX
BBIPQXEHHUH CO CKOOKaMH u 6e3 CKOOOK; BLIYMC/ISATH 3HAYEHHUS
BBIPKEHMI, COAEPIKALIUX CTEIICHU.

BbInoIHATL NPUKHAKY M OLEHKY 3HAYEHUN YMCIIOBBIX
BBIPAKEHUH, MPUMEHSITh MPUEMBbI TPOBEPKH PE3YJIbTATA.
Hcnonp30BaTh IpU  BBHIYMCICHUSX MepeMeCTUTEIbHOE H
coyeraTelbHOEe CBOMCTBA CJI0KEHMSI W  YMHOKCHUS,
*pacnpeaejinTeIbHOE CBOICTBO YMHOKEHUS OTHOCUTEJIBHO
CJI0KeHHS ™, CBOICTBA apu(PMeTHIECKHUX el CTBHIA.
HccnenoBarh  4YHCIOBBIE  3aKOHOMEPHOCTH,  IPOBOAUTH
YHUCJIOBBIE IKCIIEPUMEHTHI.

@®opMyIHMPOBATH  ONpeNeJeHUs JEIUTelsd U  KpaTHOIO,
HauOOJbIIEr0 OO0IIero JeIUTeNss M HAUMEHBIIEro O0OIIero
KpaTHOTO, MPOCTOTO M COCTABHOTO YHUCEJ; HMCIOJIb30BaTh 3TH
MOHSTHS IPU PELICHUH 3a]1a4 (ITPU HEOOXOAUMOCTH € OTIOPOH Ha
QJITOPUTM TpaBUIIA).

[IpuMeHsITL AJTOPUTMBI BBIYUCICHHUS] HaHOOJBIIEro OOILIEro
JIETUTENsI W HaWMEHBIIEro OOIIero KpaTHOTO JBYX 4YHCEN,
QITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOKHUTEIH.
HccnenoBarh cBOMCTBA JIEIMMOCTH CyMMBI M MPOU3BEACHUS
YHUCeJl ¢ ONIOPOM HAa BOIIPOCHBIN IUIAH.

IlpuBoauTL NpUMepPbI YUCEN C 33JaHHBIMM CBOMCTBAMH,
pacno3HaBaTh BepHble W HEBEpPHbIe YTBEPXKICHHUSA O
CBOMCTBAX 4YHCEN, ONMPOBEPraTb HEBEPHBIC YTBEPKICHUS C
MOMOIIIbIO0 KOHTPIPUMEPOB.

KoncrpyupoBarh  MaTeMaTH4yecKHe  NPENJOKEHUS]  C
TIOMOIIIBIO CBS30K I, KUATH», «ECHH..., TO...» [0 00pasiy.
PemaThb TEKCTOBBIE 33/1a4M, BKIIFOYAIOIINE TOHATHS AEITUMOCTH,
apu(METHYECKUM CIIOcOOOM, HCHOJB30BaTh mepedop Bcex
BO3MOJKHBIX BAPUAHTOB C OIIOPOM Ha BOIPOCHBIN IIJIAH.
MopaeanpoBaTh XOJI pPELICHUS 3aJa4d C IOMOIIBIO PUCYHKA,
CXEMBI, TaOIUIIBI.

[TpuBoauTH, pa3dbuparh, OLEHUBATH pPa3jHYHbIE pPelIeHUs],




3alMCH PpPelleHH# TeKCTOBBIX 3ajJay C HaIpaBJIsIOIEH
HOMOILBIO.

Kputnuecku oneHuBaTh MOJYy4YeHHBIH pe3yJbTaT, HAXOAMTh
OIMOKH, OCYIIEeCTBJSITH CAMOKOHTPO.Jb, NPOBEPssl OTBET
HA COOTBETCTBHE YCJIOBHIO.

Harasnuas
reoMeTpus.
IIpsimbie HA
IJIOCKOCTH
(74)

*Tlepnenauxynsipublie npsmele. [lapanienbubie npsmeie™.

PaccrosiHue Mexay IByMs TOUYKaMH, OT TOYKHM O HPSAMOH,
JUIMHA ITyTHU Ha KBaJIpaTHOM ceTke.
*TIpumepsl NPSAMBIX B IPOCTPAHCTBE™.

Pacno3naBarh Ha ueprexax, PUCYHKax CIyd4ad B3aMMHOIO
pacIOIOKEHNS ABYX MPAMBIX.

HN300paxath ¢ NOMOIBI0 YePTEXKHBIX HMHCTPYMEHTOB
KJIETYaTOl Oymare JBe TIepeceKaroluecs TMpsiMbie, JBE
napajuieNbHbIe MPSMBIEC, CTPOUTH MPSIMYIO, IEPIICHIUKYISPHYIO
JAHHOM.

IIpuBoauTs npuMepbl MapajuieJIbHOCTH u
MEPIEHIUKYIAPHOCTH NPAMBIX B IIPOCTPAHCTBE.

Pacno3HaBath B MHOIOYIOJbHUKAX NEPHEHAUKYJSAPHBIE U
napajuiejabHble  CTOpOoHbL. M300paxaTb MHOIOYIOJIBHUKH C
napajuieNbHBIMU, IEPICHIUKYISIPHBIMUA CTOPOHAMH T10 00pas3iry.
HaxoauTh paccTOsHWE MEXKAY IBYMS TOYKAMH, OT TOUKH JI0
OpsIMOM, JUIMHY NYyTH Ha KBaJpaTHOM CETKe, B TOM YHCIIE
UCIIONB3YsI ITU(POBBIE PECYPCHI.

JApoon
(32 v)

OObIKHOBEHHas  ApoOb, OCHOBHOE  CBOWCTBO  JIpoOH,
cokpaieHue ipodeil. CpaBHEHNE U YIOPAI0UYMBaHNE APOOEH.
Hecaruunblie 1poOu 1 MeTpUYecKas CUCTeMa Mep.

Apudmernueckue  geictBUS ¢ OOBIKHOBEHHBIMH U
JECATUYHBIMU JPOOSMHU.

OrtHomieHue. JleneHre B JaHHOM OTHOIICHWHM. *Macmrad™,
TIPOTTOPIIHSL.

[TonsiTe mporeHTa. BhIYmcieHne TPOIEHTa OT BEIWYHHBI U
BEJIMYMHBI IO €€ TPOLICHTY.

Pemennie TekCTOBBIX 3aj1ay, COAEPKAIIUX APOOU U MPOIIEHTHI.
[TpakTtuyeckas pabora «OTHOILIEHUE ATUHBI OKPYXKHOCTH K €€
JUaMETPY».

CpaBHHMBaTh M YNOPSIAIOYMBATH JIpOOU, BBHIOHPATH CHOCOD
CpaBHEHHUS JIPOOEH.

IpencraBasTh JecATUYHbIE JAPOOM B BHJE OOBIKHOBEHHBIX
npoOell M OOBIKHOBEHHBIE B BUJIE JIECATHUYHBIX, HCIOJb30BaTh
IKBHBAJEHTHbIE TPEACTABJIEHHsT IPOOHBIX YHUCEN MHpU HX
CpPaBHEHMM, TIPU BBIYMCIEHUSX (IpU HEOOXOJUMOCTU C
HaIPaBJISIONIEN TOMOIIBIO).

Hcnonb3oBaTh JeCATHUHBIE ApoOM Tpu IpeodpazoBaHUU
BEJIMYMH B METPUUECKOM CHCTEME MEP.

BoinoaHATL apugMeTHyecKue AeidcTBUA C OOBIKHOBEHHBIMU
U JIECITUYHBIMU JIPOOSIMH.

BeruucasrTe 3HAYECHUS BBIPAKECHHUI, coZeprKaIIMX
OOBIKHOBEHHBIE M JECATUYHbIE  JpoOH,  BBINOJHATH




npeoOpa3oBanusi apobOei, BHIOHPATh CHOCO0, NPUMEHATH
CBOICTBA apuU(PMETHUECKUX ICHCTBUM A1 palMOHaIN3alUuU
BBIYMCIICHUM.

CocTaBiasiTb OTHOILIEHWS U IPONOPLUM, HAXOAMTb OTHOILICHUE
BEJINYMH, JEJIUTh BEIUUUHY B JAHHOM OTHOLIIEHHH.

Haxoauth 3KcnepuMeHTANbHBIM NYTEM OTHOLICHHWE JIMHbI
OKpPYXHOCTM K €& juamerpy (Ipu HEOOXOAMMOCTH C
HaMpaBJISIONIEH TOMOULIBIO).

Haxoauth Macimitad IuiaHa, KapThl U BBIYMCISATH PACCTOSHUSA,
UCMOJb3Ys MaclITal ¢ OMOPOH Ha AIFOPUTM y4eOHBIX J1eHCTBUH.
OOBSICHATH, UTO TaKOE€ MPOIEHT, YNOTPeOsATh 000POTHl peyu
CO CJIOBOM «IPOLIEHT». BbIpazkaTh HPOLEHTHI B JpoOsSIX U
JpoOM B MPOLIEHTAX, OTHOLIEHHUE JIBYX BEJIMYMH B IPOLEHTAX.
BbIunciasiTh IPOLIEHT OT YUCIIA U YUCIIO IO €r0 IPOLIEHTY.
OxpyrasaTe ApoOM U MPOLEHTHI, HAXOIUTh MPUOJIMKEHUS
qucenl NpU HEOOXOIUMOCTH C MCIOJIb30BAaHUEM BH3YalIbHOM
OTIOPBI.

Pemats 3agaum Ha 4YacTW, TMPOLEHTHI, NPONOPLMH, Ha
Hax0XAeHre ApoOu (IPOIEeHTa) OT BETUYHUHBI U BETUYHUHBI 110 €€
Ipobu (MpOLEHTY), IpoOu (MpOIeHTa), KOTOPBIM COCTAaBISET
oaHa BenuuuHa OT  Apyroi. IlpuBoauTh, pa3dupark,
OLIEHUBATH PA3JIMYHBIC PELIEHUS, 3allUCU PEIIEHUN TEKCTOBBIX
3aJ1a4 [Py HEOOXOAMMOCTH C HAIIPABJIAIOIIEH TOMOIIIBIO.
H3Baekary wuHpopMamuow U3 TAOIMIl W JUarpamm,
MHTEPIPETUPOBATH TaOJINYHbIE JTaHHBIE, OTIpeesATh
HauOoJIbIIIee M HAMMEHBIIIEE U3 MPEICTABICHHbBIX JaHHBIX.

Harasgnas
reoMeTpus.
Cummerpus

(69)

*QOceBas cummMmetpus. LleHTpaibHas cuMMeTpus.

[TocTpoeHne CUMMETPUYHBIX QUTYP.
CuMMmeTpus B IPOCTPaHCTBE™.

Pacno3HaBaTh Ha uepTekax U M300paKEHUSIX, H300PaKaTh OT
PYKH, CTPOUTH C MOMOIIBI0O MHCTPYMEHTOB (purypy (oTpesox,
JIOMaHyl0, TPEYroJIbHUK, MPSAMOYTOJIbHUK, OKPYKHOCTD),
CUMMETPUYHYIO JITaHHOW OTHOCHUTENBHO TWPSIMON, TOYKH C
HaITpaBJISAOIIEH TOMOIIBIO.

HaxonuTh npuMepbl CUMMETPUHU B OKPYXKAIOIEM MUPE.
MopenupoBarb 13 Oymaru JABe (UIyphl, CHUMMETPUYHbBIE




OTHOCUTEJIBHO INPSIMOM; KOHCTPYHPOBATH TI'€OMETPUUYECKUE
KOH(UTYpAIMH, UCIIOJIb3YSl CBOMCTBO CHUMMETPHH, B TOM YHCJIE
C TIOMOIIBIO MH(POBBIX PECYpCOB C OMOPOM HA AJITOPUTM
y4eOHBIX ICUCTBHIA.

Bripakenus
¢ OykBamMu
69)

[TpumeneHne OYKB s 3aMMUCH MATEMATHYECKUX BRIPAKCHUN U
npeioxkeHnil.  *bykBeHHbIE  BBIp@KEHHS U YHCIOBBIC
MOJICTAHOBKHU ™.

bykBeHHbIE paBEHCTBa, Hax0X/ICHUE HEU3BECTHOTO
KOMITOHEHTA. DOPMYIIBI.

Hcnoab3oBaTh OYKBBI [UII 0003HAYECHUS YHUCEN, TPU 3aMUCH
MaTeMaTHYECKUX  YTBEPXKAEHUH, COCTaBIATh  OyKBEHHBIE
BBIPQXEHUS 110 YCIOBHIO 3aJauu.

HccnenoBatb  HECIOXKHBIE  YHMCIOBBIE  3aKOHOMEPHOCTH,
MCTIOJIB30BaTh OYKBBI JJIsI UX 3aITUCH.

BoruucasiTh 4uCiIOBOE 3HaUeHHE OYKBEHHOI'O BBIPAXKEHUS IPU
3aJJaHHBIX 3HAUYEHUAX OYKB C ONOPON Ha aJrOpPUTM Y4EOHBIX
IECUCTBUH.

3anuceiBaTh (¢popmy.ibi: nepumerpa u IJI0IIA U
IPSIMOYTOJIBHMKA, KBajpara; [UIMHBI OKPY)KHOCTH, IUIOIIALU
KPYTa; BHIMOJHATH BHIYHCJIEHHUSI TI0 3TUM (hopMyIIam.
CocraBiasiTb (OpPMYJibl, BBIPAKAIOIIUE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, PaCCTOSTHUE; 11€HAa, KOJINYECTBO,
CTOMMOCTh; IPOU3BOJUTENILHOCTh, BpeMs, O00BEM pPabOTHI;
BBITNIOJIHATH BBIYUCIIEHHUS 110 3TUM (opMysiaMm.

HaxonuTh  HEU3BECTHBI  KOMIIOHEHT  apH(pPMETHYEeCKOro
JICHCTBHSL.

Harasanas
reoMeTpus.
Durypsi

HA IJIOCKOCTH
(14 9)

YeTbIpEXYroIbHUK, IIPUMEDPBHI YETBIPEXYTOJIbHUKOB.
IIpsMoyronbHUK, KBaJgpaT: CBOWCTBA  CTOPOH,  YIJIOB,
JUaroHaieH.

W3mepenue yrinoB. Buabl TpeyroibHUKOB.

[lepumerp MHoOroyroipHuka. [lnomanps ¢urypsl. d@opmysnst
nepuMeTpa W IUIOIIAAM NpsMoyroiibHuKa. [lpubnmxénHoe
W3MEpPEHHeE TIomaau Guryp.

*TIpaxTrueckas padota «[lnomane kpyra»™.

N300paxkaTth Ha HEIWHOBAHHOW U KieT4aTol Oymare c
HCIIOJIb30BAHUEM YEPTEKHBIX HHCTPYMEHTOB
YeThIPEXYTOJBbHUKH c 3a/laHHBIMU CBOICTBaMH: C
napajjiCJIbHbIMH, TCPHCHAUKYIIAPHBIMHA, paBHBIMHU CTOpPOHaMu,
OpSAMBIMU  yIJIaMH U JIp., PaBHOOEAPEHHBI TpPEyrojbHHUK.
IIpensarats 1 00CyKIaTh CIIOCOOBI, AJTOPUTMBI ITIOCTPOEHUS.
HccaenoBarb,  UCHONB3YyS  OKCIIEPUMEHT,  HaOJIOJCHHUE,
MOJICIMPOBAaHUE, CBOMCTBA  IPSMOYTOJIbHUKA, KBaJpara,
pa3duBaTh Ha TPEYTOJBHUKH C OTIOPOIl HAa BOIIPOCHBIH IJIaH.

O00CHOBBIBATh, ONMPOBEPraTh C IMOMOIIBIO KOHTPIPHUMEPOB
YTBEPKACHUS O MpPSAMOYIOJIbHUKE, KBaJpare, Pacrno3HaBaTh




BEPHbBIC U HEBEPHBIE YTBEPKICHUS.

H3MmepsiTh U CTPOUTH C IIOMOILUBIO TPAHCIIOPTUPA YIJIbI, B TOM
YHUCJIE B MHOIOYI'OJIbHMKE, CPAaBHUBATH YIJIbl; Paclo3HABATH
OCTpBbIE, IIPSMBIC, TYIIbIE, PA3BEPHYTHIE YIIIBL.

PacnosnaBars, n300paxarth OCTPOYTOJIbHBIM,
MPSAMOYTOJIbHBIM, TYIOYTOJIbHBIM, PaBHOOCIPEHHBIH,
PaBHOCTOPOHHUI TPEYroJbHUKM (Ipd HEOOXOJUMOCTH C
UCIIO0JIb30BAHUEM BU3YaJIbHOM OMOPBI).

BbrunciasarTs HEPUMETP MHOTOYT'OJIbHUKA, IIouaib
MHOI'OYTOJIbHUKA pa30MeHHeM Ha MPSIMOYTOJbHUKHU, Ha PaBHbIC
¢Gurypsl, HUCIOJIb30BaTh METPUYECKUE EAMHUIIBI H3MEpPEHUS
JUIMHBI U TUIOLIA/IU C OMIOPOI Ha aJITOPUTM y4eOHBIX JIeHCTBUH.
Hcnonb3oBath NpudankEéHHoe U3MepeHue JIUH U IUIOIanen
Ha Kier4yaro Oymare, NpHOMMKEHHOE H3MEpEHHE JUIMHBI
OKPYXHOCTH, IIOILAIN KPYyTa.

Monoxutenbuble u |Llensie  umcma.  *Moayns  uucna,  reoMerpuueckas | [IpuBoauThL NpuMephbl HCIOJNB30BaHMS B PEalbHOM KH3HHU
OTpHNATEe/IbHBIE  |MHTEpHpeTanys MoayIs. YKucI0BbIe HPOMEKYTKH™, TI0JIOKMTENBHBIX U OTPULATENbHBIX YUCE.
qucaa TonoxuTeNbHbe H  OTpULATeNbHBIe wncrna. CpapHetie | MI300PAKATE UEIbIe YHCIA, TONOKUTEIHHEIE U OTPHIATEILHBIC
(40 ) TIOJIOKUTENBHBIX U OTPULATENBHBIX uHcel. Apudmerndeckue | THCId  TOIKaMH  Ha  HHCIOBOM  NPSAMOM,  MCIIOJL30BATH
NERCTBHSA C TOJIOKHUTENBHBIMA ¥ OTPHIATENBHBIMH YKCIaMu, | ACTOBYIO HPAMYIO UL CPaBHEHHS THCCIL.
PelweHte TEKCTOBBIX 311, IpuMeHsTL NPAaBWJIA CPAaBHEHHUS, YHNOPSAOYMBATHL IENbIe
quciaa; *HaXoauTh MOTYJIb yucIa™.
@®opMyIMpPOBAThH NPABUJIA BLUYUCICHUS C HOJI0KHTENLHBIMU U
OTPHIATENbHBIMA YKMCIAMH, HAXOAMTH 3HAYEHHMS] YUCIOBBIX
BBIPAKEHHI, COZIEepIKALLNX JEUCTBUSA
C TONOKMTETbHBIMH M  OTPHIATEIBHBIMH YUCIAMH  ITIPH
HE0OXOMMOCTH C OTOPOii Ha AITOPHTM MPaBUIIA.
IpuMeHsITL  CBOMCTBA  CJIOKEHHMS UM yMHOXKEHHS  JUIs
npeoOpa3oBaHMs CYMM U MPOU3BEICHUM.
Mpeacrapaenne | [IpAMOyronbHas  CcUCTEMAa  KOOPAMHAT Ha  IUIOCKOCTH. | OOBACHATL M HJUIIOCTPUPOBATHL MOHATHE IPAMOYIOJILHOM
JAHHBIX KOOpaMHATHI TOUKU Ha IJIOCKOCTH, abCIKcca ¥ OpJMHATA. CHUCTEMBI ~ KOOPAMHAT  HAa  ILUIOCKOCTH,  MCHOIb30BaTh
(6 1) CTon6YaThIe M KPYrOBbIE UATPAMMBL. TEPMHHOJIOTUIO; CTPOUTH Ha KOOPAMHATHON MIIOCKOCTH TOYKH M




[Tpaktuyeckas padora «IlocTpoeHue quarpaMm.
Pemienne  TEKCTOBBIX — 3azad,  COACpXKAILMX  JAHHBIC,
Ipe/CTaBJICHHbIEC B TAOIHIIAX U HA JUarpaMmax.

¢Gurypsl 1o 3aJaHHBIM KOOpIWHATaM, HAXOAUTH KOOPIUHATHI
TOYEK.

YuraTth cTon04aTeie u KpYyroBbl€ JarpaMMBbl;
HHTEPNpPeTHPOBATH JaHHBIE; CTPOUTH cronbyarsle
JMarpaMMmBl.

Hcnonb3oBath nHGOPMANMIO, NPEACTABICHHYIO B TabIunax,
Ha JuMarpamMmax JUis pelleHHs] TEeKCTOBBIX 3aJau M 3aJad u3
peanbHON KU3HU.

Harasanas
reoMeTpus.
Durypsni

B MPOCTPAaHCTBE
99

*TIpstMOyTOJIbHBIN MapajuieNienuIel, Ky0, npusma, nupamuia,
KOHyC,  UuiauHap, 1map u  chepa.  M3o0paxeHue
MPOCTPAHCTBEHHBIX ¢buryp. [Tpumepsl pa3BEPTOK
MHOT'OIPAHHUKOB, HUIMHAPA U KOHYCA.

[TpakTuyeckas pabota «Co3znanue Mojenei
HPOCTPAHCTBEHHBIX (PHUTYP.

[Tonsatne oO0BEMa; eauHUIBI H3MepeHHs o0bEMa. OO0bEM
OpSMOYTOJIBHOTO Mapajuienenumnenaa, kyoa, Gopmyinsl o0bEMa™.

Pacno3naBarb Ha  4Yeprekax, pPHUCYHKax, ONHUCHIBATH
NUpaMuy, IPU3MY, LIUIUHAD, KOHYC, IIap, H300pakaTh UX OT
PYKH, MOJeJIMPOBATH U3 OyMaru, MIacTUJINHA, IPOBOJIOKHU U JIp.
¢ Hampasisitouiei nomoiupto. [puBoANTH MpUMeEPbI 0OBEKTOB
OKPY’KaIOIIeT0 MUPa, HMEIOUINX (OPMBI Ha3BAaHHBIX Tell.
Hcnoab30BaTh TEPMHHOJIOTHIO: BEpUIMHA, pedpo, TIpaHb,
OCHOBaHUE, BBICOTA, PATUYC U JUAMETP, Pa3BEPTKA.

N3y4yaTh, UCHONB3Yys SKCIIEPUMEHT, HAONIOJIEHHE, U3MEPEHHE,
MOJCJINPOBAHNE, B TOM YHUCJIE KOMIIBIOTEPHOE, U ONMUCHIBATH
CBOIICTBA HA3BAHHBIX TE€J, BBIABJIATH CXOACTBA M PA3JIMYMA.
MEXIy NUPaMUION U IPU3MOM; MEXIY LHHJINHIPOM, KOHYCOM H
LIapOM.

Pacno3naBarh pa3BEPTKM MapasuieNienuiena, Kyoa, MPU3MBI,
NMPaMHJIbI, KOHYCa, [IWINHAPA; KOHCTPYHPOBATH JIaHHBIE TEJla
U3 pa3BEPTOK, CO3[4aBaTb HX MOJEIM C HaIpaBIAIOIIEH
MTOMOLLBO.

Co3naBaTh MoOJeJM IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarwy,
IIPOBOJIOKH, TUIACTHIIMHA U JIP.) C OIIOPOM Ha aJrOpUTM Y4eOHBIX
JIEHCTBHIA.

W3mepsiTh Ha Mojessix: JUIMHBI pEOEp MHOTOIPaHHMKOB,
JMaMeTp Iapa.

Boruncasite mo  ¢opmynaam: 00bEM  IPSIMOYTOJBHOIO
napajuiesienunena, Ky0a; HCHOIb30BaTh €IWHUIBI HU3MEPEHUS
00bEMa; BBIYUCAATH OOBEMBI TEJ, COCTABICHHBIX U3 KyOOB,
NapauIeICIUIECIOB; pelaTh 3a4a4i ¢ PEAIbHBIMA JaHHBIMU C




OIIOPOY Ha CIIPABOYHYIO UH(DOPMAIIHIO.

IToBTOpEHME,
00001IeHHE,
cUCTeMaTH3alUs
(20 u)

[ToBTOpEHHE OCHOBHBIX TMOHATHI W METOJIOB KypcOoB 5 U 6
KJIaCCOB, 0000IICHNE M CUCTEeMAaTH3aIUs 3HAHUH.

BoruncasaTo 3HAYECHUS BBIPAXKECHHUI, COJIepIKaIlnX
HaTypajJbHbIC, LEJbIE, IOJOKHUTEIbHBIE W OTPHULATEIbHbBIC
yucia, OOBIKHOBEHHbIE M JECSITUYHBIE JApOOH, BBINOJIHATH
peoOpa3oBaHus YKCEN W BBIPAKEHUH MPU HEOOXOJUMOCTH C
HaIpaBJISAOIIEH TOMOIIBIO.

BeiOupars  cmocod  CpaBHEHHs  4YMCEll,  BBIYMCIICHMIA,
NPUMEHSATh CBOMCTBA apu(METHYECKHX JEUCTBUM IS
palMOHAIM3ALNHU BEIYUCIICHUN.

Pemars, mnpocreiiiiMe 3agauyM U3  pPEANBHOW  JKU3HU,
NPUMEHATh MaTeMaTH4YeCKUe 3HAHUSA Ui PELICHU 3a1ay U3
JIPYrUuX NPeIMETOB.

Pemars npocreiiiue 3a1a4u pasHbIMHU cIioco0aMu.
OcyliecTBJIAATh CAMOKOHTPOJIb BBINOJHAEMBIX ACUCTBUA U
CaMOIIPOBEPKY pe3yibTaTa BEIYNCICHUM.

TEMATHUYECKOE IINTAHUPOBAHHUE YYEBHOI'O KYPCA «AJITEBPA» (I10 'OJAM OBYUYEHMUA)

7 kaacc (He menee 102 )

HazBanue
pasaesa (TemMbl)
Kypca (4uci10

OcHoBHOE coa€epiKkaHue

OcHoBHbIE BUbI JIeITEJIbHOCTH oﬁyqammuxcﬂ

4acoB)
Yucaa u [TonsiTHe parmoOHAIBLHOTO YUCIIA. CucreMaTH3UpPOBaTh " odoramarn 3HAHMSA 00
BbIYMCJICHHSI. Apudmernueckue AEHCTBUS C PAMOHAIBHBIMUA YHUCIAMU. | OOBIKHOBEHHBIX U JECATUYHBIX JPOOSX.
PanuonanbHble CpaBHeHMe, ynops10UMBaHUE PALIMOHAIBHBIX YHCEI. CpaBHMBATBh H YHOPSIA0YMBATH APO0OH, TIPe0oOPa30BbIBas MPH
yuciia CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIEM. HEOOXOAMMOCTH  JIECATHYHBIE JpoOM B  OOBIKHOBEHHBIE,

(25 )

Pemenne oCHOBHEIX 3aday Ha IlpO6I/I, MMPOLCHTLI U3 peaJlBHOf/'I

MIPaKTUKU.
IIpyzHaku  1E€NMMOCTH,  Pa3IOKEHUs

MHOXUTCIN

OOBIKHOBEHHBIE B JIECATHYHBIC, B YACTHOCTH B OECKOHEUHYIO
JIECATUYHYIO APOOb.
IIpumensiTe  pasHooOpasHble  CcHOCOOBI M NPHEMBI




HaTypaJIbHBIX YUCEIL.
PeanbHble 3aBUCUMOCTH.
IIPOINOPLIMOHAIBHOCTH.

[Ipamas

n

obOpaTtHas

BBIYMCJIEHHs 3HAYEHMIl IPOOHBIX BhIPaKeHHH, COIepKaIUX
OOBIKHOBEHHBIE M  JECATHYHBIC JpoOW: 3aMEHATh IpH
HEOOXOJMMOCTH  JECATHYHYIO  JIpoOb  OOBIKHOBEHHOH W
OOBIKHOBEHHYIO JIECTUYHOM, IPUBOJUTH BBIpAXKEHUE K (opme,
HanOonee yNOOHOM M7l BBIYUCIEHHH, MpeoOpa3oBBIBATH
JIpOOHBIC BBIPQKEHHUS HA YMHOKCHHE W JEJICHUE IECSITUYHBIX
npoOeit K NEeHCTBUAM C LENbIMH YHCIaMH (TIPH HEOOXOAUMOCTH
C HaIPaBJISAIOIEH TTOMOIIBIO).

I[IpuBoANTH YHCI0BbIe W OyKBeHHbIe NMPUMEPbI CTEICHU C
HaTypaJbHBIM TIOKa3aTeseM, OOBSCHSAS 3HAa4eHUs OCHOBaHHS
CTETICHU W TOKa3aTelsl CTETEeHU, HAXOIUTh 3HAUCHUS CTETICHEeH

Biza @ (2 — moGoe PAIHOHAIBHOE YHCII0, N — HATYPAIBHOE
YHCII0) € ONOPO Ha CIIPaBOYHYIO MH(OPMAIUIO.

[lonumarts cMbIca 3anMCH OOJBIIMX YHCeT € MOMOUILIO

AeCATUYHBIX Apoleii u creneHei yucaa 10, IpuMeHATh X B

peajbHbIX CUTyalusIX.

IIpumMeHSITH IPU3HAKY JIETUMOCTH, PA3JI0KEHHUS HA MHOXKUTEIN
HaTypaJIbHbIX YHCEJI.

Pemiare mpocreiimime 3aJa4yd  Ha  4YacTH, IIPOLIEHTHI,
MPOIMOPLMH, Ha HAXOXKJIEHUE IpoOH (IIPOLEHTa) OT BEJIUYUHBI U
BEeJIMYMHBI 10 €€ apobu (mporeHTy), Apobu (TpoIleHTa),
KOTOPBIN COCTABJISIET OJHA BENIM4YMHA OT JApyroil. IlpuBoanTs,
pa30upaTh, OLEHUBATDH PA3JINYHBIC PEILICHUS, 3alIUCU PEILICHUI
TEKCTOBBIX 33]1a4.

PacnozHaBaTh M O0BSACHATH, ONMPAsACh Ha OIPEIAEICHHUS,
IpsIMO TPONOPIMOHATBHBIE M OOpaTHO MPOMOPLHOHATbHbBIE
3aBHCHUMOCTH MEXAY BEJIMUYMHAMH; MPUBOAUTH MPUMEPHI dTHX
3aBHUCHUMOCTEl W3 peaJpHOr0 MHpa, U3 JAPYruX y4eOHBIX

IIPEIMETOB.
Pemare npocreiinye nmpakTHKO-OPHEHTHPOBAHHBbIE 3aJa4uM
Ha  Ipo0M, TPOLEHTHI, TNPAMYWW H  00paTHYIO

MNPpONMOPUMUOHAJIBHOCTH, IPONOPIUHA.




Auredpanyeckue
BBIPAKeHUs
(27 v)

bykBennble  BblpaxkeHus.  IlepemenHble.  JlomycTumsble
3HAYEHUs NepeMeHHBIX. DOpMyJIbL.

[IpeoOpasoBanue OYKBEHHBIX BBIPAKEHUH, PACKPBITHE CKOOOK
U TIPUBEJICHUE MOI00HBIX ClIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM [10Ka3aTEIIEM.
MHOro4seHsl. Cnoxenue, BBIUNTAHUE, YMHOXXEHHUE
MHOrowieHoB.  Dopmyisibl  COKPAIIEHHOIO  YMHOXKCHMUS.
Pa3ioxeHre MHOTOYJIEHOB HA MHOXKHUTEIIN.

OBaagerb Ha  6a30BOM  ypoBHe  aiureOpanyeckoii
TEPMUHOJIOTHEH M CHMBOJIMKOH, MPHMEHSITH €€ B Ipolecce
OCBOEHUS yueOHOro MaTepuaia.

Haxonuth 3HaueHUs OyKBEHHBIX BBIPAKEHMH IPHU 3aJaHHBIX
3HAYEHUSX OYKB; BBIMOIHITH BBIYUCICHUS TI0 (DOPMYIIaM.
BbInoHATH IPeoOpa3oBaHus LEJIOr0 BbIPAKEHHsI B MHOTOWICH
MPUBEICHUEM TIOJIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK.
BbINOIHATH yMHOXXEHHE OJHOYJIEHa Ha MHOTOWIEH H
MHOTOWIEHa Ha MHOTOWICH, MPUMEHSITh (OPMyJbl KBaJapara
CYMMBl UM KBaJpaTa pa3HOCTH C OIOPOH Ha CIPABOYHYIO
MH(pOpMaLIUIO.

OcyurecTBIsATh PA3JI0KEHUE MHOTIOYJICHOB HAa MHOMXHUTEIH
HYTéM BBIHECEHHS 32 CKOOKH 06III€FO MHOXUTCIIA, IPUMCHCHUA
dopMynbl  Pa3sHOCTH KBaApaToB, (OpMYyT  COKpAIIEHHOTO
YMHOXXEHUS C OTIOPOil Ha CIIPaBOYHYIO HH(POPMALIHUIO.
I[pumensitb 1peoOpa3oBaHUE MHOIOWIEHOB JJIS PELICHHS
Pa3JIMYHBIX 3aaa4 M3 MaTC€MaTUuKH, CMCKHBIX MPEAMCTOB, U3
peaabHON MPaKTUKH.

3HAKOMUTHCS € HCTOPHEH Pa3BUTHS MaTEMATUKH.

YpaBHeHust
U HepaBeHCTBA
(20 v)

YpaBHeHue, IpaBuia npeoOpa3oBaHus YPaBHEHUS,
PAaBHOCUIIBHOCTb YPaBHEHMIA.

JInnenHOE ypaBHEHHE C OAHOU IIEPEMEHHON

MEPEMEHHOM, pEelICHNE JTMHEUHBIX YpaBHEHUM. Pemenne 3am1aq
C TIOMOIIBIO YPaBHEHHUH.

*JIuneltHOe ypaBHEHUE C ABYMS IIEPEMEHHBIMU U €r0 rpapuk™.
Cucrema ByX JUHEWHBIX YPaBHEHUH C IByMs IIEPEMEHHBIMHU.
Pemenne cucrem ypaBHEeHUH CIMOCOOOM TIOJICTAHOBKH |
CIIOCOOOM CIIOKEHHS.

Pemars, uHENWHOE ypaBHEHHME C OJHOM IIEPEMEHHOM,
NpUMeHsiA NMPaBMJIA TEPEX0Ja OT HCXOJHOTO YpPaBHEHMS K
paBHOCWIBHOMY eMy Oosee mnpoctoro Buzaa. I[IpoBepsiTs,
SIBJISIETCS JIU KOHKPETHOE YMCIIO KOPHEM YPABHEHUS.

[oa0upars mpumepnl Map YUCEI, SBIAIOIIUXCS PELICHUEM
JIMHEMTHOTO YPABHEHHUS C ABYMS IIEPEMEHHBIMU.

CTponTh B KOOPJMHATHON IUIOCKOCTH TIpaduK JUHEHHOTOo
yYpaBHEHHUs C JABYMsI TEPEeMEHHBIMH (TIpH HEOOXOJAUMOCTH C
UCIIOJIb30BAHUEM CMBICIIOBOW OTOPBI); MONB3YACH TpadUKOM,
NPUBOIMTH NMPUMEPHI PELICHUSA YPABHEHMUS.

Haxonuth peimieHue CHUCTEMBI IBYX JIMHEMHBIX YPaBHEHWUU C
IBYMsI TIEPEMEHHBIMH C OINOPOW Ha aJIrOpuTM Y4eOHBIX
JEHCTBHIL.

CocTaBJisITh M peliaTh YPABHEHUE WIM CUCTEMY YPaBHEHHUU 1O




YCIOBUIO 33Ja4¥, HWHTEPIPETUPOBATL B COOTBETCTBUU C
KOHTEKCTOM 3aJa4yd IOJY4YCHHBIA pE3yJbTaT € ONOpOM Ha
BOIIPOCHBIN IIJIaH.

Koopaunarsi
U rpaguKH.
DOyHKIUT
(24 9)

Koopnunara toukum Ha mpsMoid. UHMCIOBBIE TPOMEKYTKH.
PaccrosiHne Mexxy 1ByMsl TOYKaMH KOOPAVMHATHON MPSIMOK
[IpsimoyronbHasi cucTeMa KOOPAMHAT Ha IIocKocTu. [Ipumepsr
rpaduKoB, 3amaHHBIX (opmynamu. YUtenue rpaduxos
peaJIbHBIX 3aBUCUMOCTEN.

[Monsatue ¢ynkuuun. I'padux ¢ynkumu. CpoiicTBa (QyHKIUI.
Jluneitnas  ¢yukuus. Iloctpoenue rpaduka JIUHEHHOM
byukun. ['paduk Gyakumn y = KX + b,

HN3o00paxkatsh Ha KOOPJMHATHON NpAMOi TOYKH,
COOTBETCTBYIOIIME 33aJaHHBIM KOOpAMHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3aMMCHIBATh UX Ha aJireOpanieckoM si3bIKe.
OTtMeyaTh B KOOPAMHATHON MUIOCKOCTH TOYKH I10 33JaHHBIM
KOOpJMHATaM; CTPOUTH TpapUKU HECIOKHBIX 3aBUCHMOCTEH,
3aJJaHHBIX (OpMyJlaMH, B TOM YHCJE C MOMOIIBIO IU(PPOBBIX
J1a00paTOPHUIA.

I[IpuMeHsiTh, U3y4aTh NPeMMYIIECTBA, WHTEPNPETHPOBATH
rpaduyeckuii crocod mpeacTaBiIeHus U aHaIu3a pPa3sHoo0pa3HOU
KU3HEHHOH MH(OpMAIIHH.

OcBanBaTh Ha 6a30BOM YpOBHE NOHATHE (YHKLIMH, OBJIaI€BaTh
(YHKIIMOHAJIbHOW TEPMUHOJIOTHEH.

PacnosnaBathb JuHeiiHyo dyHkimoo Y = kX + b, onuceiBaTh
e€ CBOICTBA B 3aBHCUMOCTH OT 3Ha4eHUI Kod(duimenToB K u b
(mpu HEOOXOAMMOCTH C OMIOPOM Ha ANTOPUTM IPABUIIA).
Crpours rpaduku uHeHON QyHKIMH, QyHKIUU Y = KX + b
HUcnoan3oBare nugpoBbie pecypebl UL ITOCTPOEHHUS
rpadukoB PyHKIIMI 1 U3yUYESHUS] IX CBOWCTB.

[TpuBOANTE TpHUMEPHl JMHEHHBIX 3aBUCHUMOCTEH B peaJbHBIX
nporieccax u SIBICHUSX.

IloBTOpPEHME
" 00001ICHHE
(69)

[ToBTOpEHNE OCHOBHBIX MOHATHN M METOJOB Kypca 7 Kiacca,
000011IeHNE 3HAHUH.

BbiOnpars, mNpPUMEHATH CHOCOOBI  CPAaBHEHUS  YHCEll,
BBIUMCJICHUM,  MpeoOpa3oBaHUN  BBIpAXKEHWH,  pELICHUS
yYpaBHEHHH TPU HEOOXOIMMOCTH C HANPABIIIONIEH TOMOIIBIO.
OcyuiecTBJASATh CAMOKOHTPOJb BBINOJIHAEMBIX JIEUCTBUM H
CaMONIPOBEPKY pe3yjibTaTa BBIYUCIEHHUH, Mpeodpa3oBaHui,
ITOCTPOEHHUH.

Pematy mpocreiilime 3agauM U3 pEaJbHOM  JKU3HY,
NPUMEHATh MaTeMaTHYeCKHe 3HAHMS Ul PEIICHUs 3a1a4 U3
JIPYTUX IPEIMETOB.




Pematy mnpocreiilime TeKCTOBbIEe 3aJa4M, CPaBHUBATD,
BbIOUPATH CIIOCOOBI PEILICHUS 3a1a4UH.

8 kiacc (e menee 102 u)

HasBanmue
pa3nena (TemMbl)
Kypca (4ucj10

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00yYAKIIHUXCS

4acoB)
Yucaa n KBanmpatHplii  KOpeHb ~ W3 YHCIA. *TlonsTue 00 | @opMy.IHpOBaTH ONpeeieHne KBAJAPaTHOTO KOPHs M3 4YUCIIa,
BbIYHCJICHUA. UppauuMoHaIbHOM  yMcie.  [lecaTuuHble — mpuOIMKEHUs |apU(PMETUUYECKOTO KBaJpPaTHOIO KOpPHS IMpPU HEOOXOAMMOCTH C
KBaapaTubie HppalMOHAJIbHBIX YUCE. BU3YaJIbHON OMOPOH.
KOpHHU JeiicTButenpHble ynciaa. CpaBHEHHUE JEHCTBUTENbHBIX uucen™. |[IpuMeHsITh OINEpaluio M3BJIEYEHUS KBAJpaTHOTO KOpPHS W3
(15 q) ApudmeTrndeckuii KBaJpaTHBIN KOPCHb. qHCia, HCMOJb3Ys IPU HE00X0AUMOCTH KAJBKYJISITOP.

YpaBHeHue Buja X2 = a.

CaoiicTBa apu(pMeTHIECKUX KBaJIPaTHBIX KOpHEH.

[IpeoOpazoBaHre  YHCIOBBIX  BBIPAKECHUH,
KBaJIpaTHbIE KOPHH.

COZIepIKAIIUX

OIICHI/[BaTb KBaApaTHLBIC KOpHHA neJabIMN qucjiaMu u
JECATUYHBIMU JPOOSIMHU.

CpaBHuUBaTL M YNOPSAOYMBATH  PAlMOHAIBHBIE U
MPPALMOHAIIbHBIE YKCIIA, 3aIIMCAHHBIE C TOMOIIBIO KBaJpPaTHBIX
KOpHEH MpH HEOOXOIMMOCTH € HAPaBJISIOLIEH TOMOIIBIO.

HccnenoBary ypaBHEHHE X2 = d, HaXoAWTb TOYHBIE U
npubimkEHHbBIe KopHU ipu & > 0.

HccnenoBarh cBOMCTBAa KBaJpaTHBIX KOpPHEH, IPOBOIA
YUCJIOBBIE JSKCIEPUMEHTBHI C HCIOJIB30BAHUEM KAIBKYJIATOPA
(KoMIIBIOTEPA).

IlpumMeHaTs cBOMCTBA apu(MeTHYECKMX KOpHeH 1Jd
npeodpPa30oBaAHUA BbIPAKEHUI.

BbinosHATL mpocreiimme npeodpa3’oBaHUsl  BBIPAXKECHHUU,
coJlepKalliuX KBaJpaTHblE KOPHU. BpIpaxkaTb MepeMeHHbIE U3
reoOMeTpHUECKUX U (PU3nUecKux (HopMys Ipu HEOOXOJUMOCTH C
OIOpOH Ha MPABUIIO.

BorunciasTs 3HaYeHHs1 BBIPAXKEHUM, COAEPKAIINX KBaJpaTHbIE




KOpPHH, UCIIOJIB3YS IPU HEOOXOAUMOCTH KAJIbKYIISATOP.
HUcnoab3oBatb B XOA€ pelleHUd 3a7a4 dJIEMEHTapHbIC
NPEJCTAaBICHUSA, CBSI3aHHBIC C NPUOTMKEHHBIMU 3HAUYCHUSMH
BEJIMYMH.

3HAaKOMUTBCA C UICTOPUEH pa3BUTHUSA MAaTeMAaTHKH.

Yucaa n
BBIYHCJICHHUS.
Crenenn

¢ HeJbIM
nmokasarejiemM
(74)

Crenens ¢ nensiM mokasareneMm. CTangapTHas 3auch YUCIa.
Pa3mepbl 00BEKTOB OKpyKaroIiero Mupa (0T 3JIeMEHTapHBIX
YaCTHUIl 10 KOCMUYECKUX O0BEKTOB), ITUTEILHOCTh IPOIECCOB
B OKpYXaroIleM MHUpE.

CBolicTBa CTETIEHHU C IIEJIBIM ITOKa3aTeNeM.

®opmyIMpPOBATh ONpeAe/ieHHue CTEIICHH C LIEIbIM II0Ka3aTeleM
(npu HEOOXOUMOCTH 1O BU3YaJIbHOU OTIOpE).

IIpeacraBasare 3anmuch OONBIIMX W MalblX 4YUCEN B
craHgapTHOM Bujae. CpaBHMBAThL 4YHCIIa M BEJIMYUHBI,
3alMCcaHHbIE C UCIIOIb30BaHUEM cTeneHu 10.

HUcnoab3oBaTh 3amMch 4YUCEN B CTAHAAPTHOM BHUAE I
BBIPQXEHHUS pa3MepOB OOBEKTOB, IJIUTEIBHOCTH IPOILIECCOB B
OKpPY’KaOIIEM MHUDE.

®opmyIMpPOBaTh, 3alIUCHIBATL B CHMBOJIHYECKOH (popme U
WLITIOCTPUPOBATHL NMPUMEPAMHU CBOMCTBA CTEIEHH C ILEJIBIM
nokasareineM (Ipu  HEOOXOIMMOCTHM C  HUCHOJIb30BAaHUEM
BU3yaJIbHOW OTIOPHI).

I[IpumensiTh  cBoOlicTBAa  CTEMEHHM JUIsI  IpeoOpa3oBaHUS
BBIPAXKEHHM, COAEpKAIIUX CTENEHU C LEJbIM IOKa3aTelieM C
UCIIONb30BAaHUEM  CIIPaBOYHOW HWHpopManuu. BbIMOJHATH
JAefcTBUS C YUCIaMH, 3alMCAHHBIMU B CTaHAAPTHOM BHJIE
(YMHOXXEHUE, JICNICHUE, BO3BE/ICHUE B CTCTICHB ).

Aaredpanueckue
BBbIpaKeHUS.
KBaaparubii
TPéXwieH

(S4)

KBanpatublii TpéxwieH. Pa3noxxeHue KBagpaTHOrO TpPEXWICHA
Ha MHOKHUTEH.

Pacno3naBarh  KBaJpaTHbIA  TPEXWIEH, YCTAHABIWBAaTh
BO3MO>KHOCTh €0 Pa3joKEeHHsI HA MHOKUTEIH.

PackaaapiBaTh Ha MHOKMTEJIM KBAJPATHBIM TPEXWIEH C
HEOTPUIATENIbHBIM JAUCKPUMHUHAHTOM TIPU HEOOXOAMMOCTH C
OINOPO Ha AITOPUTM TPaABHIIA.

AJredOpanyeckue
BBIPasKeHHS.
Auredpanyeckast
ApooOL

Anrebpandeckas ApoOs. [lomycTumMbie 3HaYEHUS TIEPEMEHHBIX,
BXOJIAIIMX B anreOpanyeckue BbeIpakeHus. (OCHOBHOE
CBOMCTBO anreOpanyeckoit npodu. CokpaieHne apooeil.

Crnoxenue, BBIUMTAHUE, YMHOXEHHE u JieNieHue

3anuceiBaTh anredpandeckue BeipaxkeHus. HaxoauTh 001acTh
oTpe/ieNieHUs] PAllMOHAIBHOTO BBIPAKECHHUS.

BbINOJIHATL YUCIIOBBIE MOJICTAHOBKYA M BBIYMCJSTH 3HAYCHUE
JIpoOH, B TOM YKCIIE C TOMOIIBIO KATbKYISATOpPA.




(15 9)

anredpanvecKux

npo6eii. [IpeoOpa3oBaHue  BBIPAKCHHIA,

coJiepKalux ajareopandeckue aApoou.

@®opMyIMpoBaTHL OCHOBHOE CBOMCTBO ainreOpandeckoi aApodH
Y MPUMEHSATH €ro I IpeodpazoBaHust JpoOei.

BbINOJIHATL JAeiicTBUSI C anreOpanyecKuMH JApOOsIMH  TIpH
HEOO0X0UMOCTH ¢ Hampasisomeil nomompo. IIpumensaTs
npeoOpa3oBaHusl BBIPAKECHUN JUIS pPEUIeHUs 3a/1a4. BbIpamkaThb
nepeMeHnble 13 Gopmyn (PpU3MUECKHX, TE€OMETPUUECKHUX,
OIKCHIBAIOIINX OBITOBBIE CHUTYallMH) MPH HEOOXOJUMOCTH C
HaIPAaBIIIOLIEH TIOMOILBIO.

YpaBHeHus

1 HepaBeHCTBA.
KBaaparusie
YPaBHEHHS
(1549)

KBagparnoe ypaBHeHue. HenosiHoe KBaapaTHOE ypaBHEHHE.
dopmysa KopHel KBaapaTHOTo ypaBHeHus. *Teopema Buera™.

Perenune

YpaBHEHUH,

CBOJAIINXCA K KBaJApPaTHBIM.

[Ipocreiimme ApoOHO-paLIMOHATIHLHBIE YPAaBHEHHUSL.

Pemenne
YpaBHEHUH.

TEKCTOBBIX

3aaa4 € IOMOIIBIO  KBaJApPaTHBIX

Pacno3naBaTh KBajpaTHbIC YPaBHEHHS.

3anuceiBaTth (QopMyJy KOpHEH KBaJpaTHOIO YpaBHCHUS;
peliaTh KBaJpaTHble YPaBHEHHs] — IIOJHBIE U HENOJHbIE (C
UCIOJIb30BAaHUEM CIIPABOYHON MH(POPMALIUN).
IIpoBoauTes  mpocreiiliue  HcCJIeI0BAHUA
YpPaBHEHUU.

Pemiath ypaBHeHusl, CBOJAIIMECS K KBaJIPAaTHBIM, C IIOMOIIBIO
npeoOpa3oBaHUil M 3aMEHON TNEepeMEeHHOM ¢ omopod Ha
QITOPUTM MPABUIIA.

Habnrogate M aHaJIM3MPOBATBH CBA3b MEXAY KOPHAMU U
K03 uLIMeHTaMH KBaJAPaTHOTO YPAaBHEHHUS.
*TIpuMeHATh TEOpEMY Buera
3aj1a4 (C MCIOIb30BaHUEM 00pasia)™.
Pemats TekcTOBBIE 3amaydM  anreOpanvyeckuM CIocoOOM:
MEPEXO/IUTh OT CJIOBECHON (HOPMYIHPOBKU YCIOBUS 33Jaud K
anreOpandeckol MOJAETH MyTEM COCTaBJIEHUS YpaBHEHUS (IIpH
HEOOXOUMOCTH C  HaNpaBIAIOMIEd TOMOINBI0);  pelaTh
COCTaBJICHHOE YPaBHEHUE; NHTEPIIPETUPOBATH PE3YNIbTAaT.
3HAKOMUTHCS C HCTOPHEH Pa3BUTHS aIreOphl.

KBaApaTHBIX

JJIA peuiCHuAd

YpaBHeHust

U HepaBeHCTBA.
Cucrembl
YPaBHeHUil

(13 v)

JIuHeliHOE ypaBHEHHE C JBYMs IE€pPEeMEHHBIMH, €ro rpadux,
MIPUMEpHI PEIIeHNs] YPAaBHEHUH B IIEJIbIX YHCIIaX.
Pemenne cucrem JABYX JIMHEHHBIX YpaBHEHUH C JBYyMs

NEPEMEHHBIMHU.

[Ipumepsl pemieHuss CUCTEM HEIMHEHHBIX

YPaBHEHHUH C IByMs IEPEMEHHBIMH.

Pacno3naBaTh JTMHEHHbIE YPABHEHUS C IBYMSI IEPEMEHHBIMH.
CrTpouth rpaQuKy JIMHEHHBIX YpaBHEHHMH, B TOM YHCIE
HCNoJb3ysi UHM(pPoBble pecypcbl (IpH HEOOXOIUMOCTU C
OTOPOY Ha aJITOPUTM Y4e€OHBIX I€UCTBUM).

Pazimmuarh napaniensHble U IepeceKarolecs npsMble 1Mo uX




*T'padpuyeckas  WHTEpHpeTanus  ypaBHEHUS C  JOBYMs
NIEPEMEHHBIMH U CCTEM YPaBHEHUH ¢ ABYMs IEPEMEHHBIMU ™.
PemreHne TeKCTOBBIX 3aJ1a4 C IOMOIIBIO CUCTEM YPABHEHUM.

YPaBHEHUSIM.

Pemath cuCTEMBI JBYX JMHEHHBIX YPAaBHEHUW C JBYMs
[IEPEMEHHBIMU MOJCTAHOBKOM U CIIOKEHUEM.

Pematpb npocteiiiire CucTeMbl, B KOTOPBIX OJHO U3 YpaBHEHUU
HE SIBJIICTCS] TMHEWHBIM IPU HEOOXOIUMOCTH C HAIpaBIISIOLICH
MTOMOMUIBIO.

*TIpuBoauth rpaduyuecKyld) HHTEPHPETANMI0 PEIICHUs
YpaBHEHUS C JBYMs IEPEMEHHBIMH U CHCTEM YpaBHEHUH C
JBYMsI IEPEMEHHBIMU. ™

PemaTth TeKCTOBBIE 32/1a4H AITeOPaMyECKUM CIIOCOOOM.

YpaBHeHus YucnoBble HEPABEHCTBA U UX CBOMCTBA. ®opmyIMpOBaTh cBOlicTBa YHUCIIOBBIX HEPaBEHCTB,
U HEpaBeHCTBA. HepaBeHncTBO ¢ oqHOM nepeMeHHOM. JIMHEeHbIE HEPABEHCTBA € | WILIIOCTPUPOBATh UX HA KOOPIMHATHON IIPSIMOM.
HepaBencrBa OJHOM mnepemMeHHOM M uX pemeHue. Cuctembl JHHEWHBIX | [IpuMeHATH CBOWCTBA HEPABEHCTB B XO/I€ PELLICHUS 3a/1a4.
(12 9) HEPaBEHCTB C OAHOM IEPEMEHHOMN U UX pELICHUE. Pemiatp JMHEIiHBIE HEPAaBEHCTBA C OJHOM NE€PEMEHHOM,
N300pakeHne penieHns JIMHEHHOTO HEPaBEHCTBA U UX CHUCTEM | H300pakaTh pelIeHHEe HEPABEeHCTBA HA YHCIIOBOM MPSIMOM.
Ha YHUCIJIOBOM IIPSIMOA. PemaTth cucTeMbl TMHEHHBIX HEPABEHCTB, N300pakaTh peIIeHUEe
CHCTEMBl  HEPaBEHCTB  HAa  YHUCJIOBOM  NPSIMOW  IIpH
HE00XO0AMMOCTH C BU3YaJIbHOW OMOPOA.
DOyHKIMH. [lonstue ¢ynkuuu. OOnacTh omnpezneneHuss U MHOXecTBO | Mcmoab3oBaTh  (PYHKUHMOHAJBHYIO ~ TEPMHUHOJIOTHIO  H
OcHoBHBIE 3Ha4eHui QyHKIuU. CriocoObl 3a1aHus PYHKIHIA. CHMBOJIHKY.
NOHATHS I'paduk ¢ynkuu. CoiicTBa (QyHKIMH, UX OTOOpakeHHE Ha |BbluMCaAThH 3HaYeHHss QYHKUUH, 3aaHHBIX GopMmynaMu (IIpu
Sy rpaduke. HEOOXO/MMOCTH MCIONb30BaTh KalbKYJISATOpP); COCTABJIATH

Ta0JIMIbI 3HAYeHUH (QYHKIHH.

Ctpouts no Toukam rpapuku QyHKIUiL.

OnuceiBaTh cBoiicTBa (QYHKIIMM HAa OCHOBE €€ rpadudecKoro
OpEJCTaBICHUS TpPH  HEOOXOJUMOCTH C  HalpaBIIAIOLICH
MTOMOIIIBIO.

Hcnoab3oBaTh  (QYHKUMOHAJIBHYIO  TEPMHHOJOTHI0O  H
CMMBOJIUKY.

HccaenoBarh mpuMepbl IpadUKOB, OTPAXKAIOMIUX peabHbIE
nporeccel U sBieHus. IIpuBOAMTH NMpUMeEpPbI IMPOLECCOB U
SBJICHUH C 3a/laHHBIMU CBOICTBaMHU.




Hcnoab30BaTh KOMNBIOTEPHBbIE POTPAMMBI Ul IOCTPOCHHUS
rpadukoB PyHKUIUN U U3y4EHUSI UX CBOMCTB

DOyHKIMH. Urenne wu moctpoenue rpapukoB ¢ynkuuid. Ilpumeps: | Haxoauth ¢ moMombio rpaduka QyHKIMN 3HaUCHHE OJHOM U3
YuciioBbie rpaduKoB (PYHKIHH, OTpa’karoIINX peabHble MPOLIECCHI. paccMaTpUBaEeMbIX BEJIMYHH 110 3HAYEHUIO JIPYTOM.
byHkuun OyHKIUH, OIHACBIBAKOIINE MPSIMYO U o0paTHyIo | B HECIIOXXHBIX CiIydasx BbIpaxaTh (POPMYJIOH 3aBHCHMOCTH
99 IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, UX rpaduku. 'unepbona. | Mexay BeIUUUHAMM.
I'paduk pyukuuuy = X2, OnucpiBaTh XapakTep M3MEHEHMUS OJIHOM BEIUYUHBI B
k w
Oynxkmm Y = X2,y = X3,y = VX, Y =% *rpaduueckoe 3aBHCHUMOCTH OT U3MEHEHUS IPYron }
. . Pacno3snaBath Buabl u3ydaembix ¢(yaknmii. I[loka3piBaTh
pEellIeHNEe YPaBHEHUH U CUCTEM ypaBHEHUI. .
CXeMAaTH4YeCKH II0JI0KEHHE Ha KOOPAMHATHOM IUIOCKOCTH
rpaduKoB GyHKmit BHJIA: y = X2, y = x5,
_ _k
Hcnoab3oBath PyHKIHOHAJIBHO-TPA(HYECKHUE
NpeacTaBJIeHus Ul PELICHUS U UCCIEA0BAHUSA YPABHEHUN U
CHUCTEM YpaBHEHUH.
[pumensaTe nudpoBbie pecypcbl Uil MOCTPOEHUs Tpa(UKOB
GyHKLIUH.
IloBTOpEHME IloBTOpEHNE OCHOBHBIX MOHATUH M METOAOB KypcoB 7 u & |IIpuMeHSITH CHOCOOBI CpPaBHEHMS 4YMCE, BBIYMCIICHUH,

H 00001IIeHNEe
(6 9)

KJIaCCOB, 0000IIIeHNE 3HAHUH.

peoOpa3oBaHuil BbIpaXKEHU, pellieHus] ypaBHEHUH.
OcyniecTBAATh CAMOKOHTPOJIb BBINOJIHAEMBIX JEUCTBUM H
CaMONIPOBEPKY pe3yJibTaTa BBIYUCICHHM, MpeoOpa3oOBaHUM,
IMOCTPOECHUU.

Pemiare 3agayd W3 peaJibHOM  KHU3HHM, NPUMEHATH
MaTeMaTU4YeCKUe 3HaHusA Ui pelleHus 3ajad U3  JApyrux
IIPEAMETOB.

PemaTh TekcTOBBIE 32/1a4M, CPABHUBATh, BLIOUPATH CIIOCOOBI
pelIeHus 3a1a4u.

9 kiacc (ae meree 102 )




Ha3zpanue
pa3naesa (TemMbl)
Kypca (4uciio

OcHOBHOE co/lep:KaHue

OcHOBHBIE BH/IbI 1eITEJILHOCTH 00y4a0IIMXCH

4acoB)
Yuciaau PannonaneHble uncia, *uppalMOHaIbHBIE YNCIIA, KOHEUYHbIE U | Pa3BUBaTHL mpeacTaBjeHUsl O 4HUCIaxX: OT MHOXKECTBA
BbIYMCJICHHS. OeCKOHEUHbIe JeCATUYHBIE apo0u. MHO0KeCTBO | HaTypaJIbHBIX YHMCEJI 10 MHOYKECTBA JICHCTBUTENBHBIX YUCEIL.
JelicTBUTE/IbHbIE |JICUCTBUTENBHBIX  YHCEN;  JACHMCTBUTEIbHBIE 4YHCIA  Kak |O3HAKOMMTBLCHA c BO3MOKHOCTBIO IIPEACTABIICHUS
yucaa OecKOHEeuHble JIeCATUYHbIE JpoOu. B3auMHO 0aHO3HAUHOE |IEHICTBUTENBHOIO YMCIAa KaK OECKOHEYHOM JeCATUYHOM IpobH,
9y COOTBETCTBHE MEXIY MHOXECTBOM JICHCTBHTEIBHBIX YUCEN U |MPUMEHATh JCCATHUYHBIC MPHONMKCHUS pPAIUOHATIBHBIX U
MHOKECTBOM TOYEK KOOPAMHATHOM MPSMOM. VPPALMOHAIILHBIX YHCE.
CpaBHeHHE  JIGHICTBUTENBHBIX  YHCeN, apu(MeTH4ecKue | *3anuchiBaTh, CPaBHHMBATh U YIOpPs104YMBaTh
JeUCTBUS C NEMCTBUTEIILHBIMU YUCIIaMuU. ™ JeMCTBUTEINIbHBIE YHCTA™,
[Tpubmmxénnoe 3HAYEHHE BEJINYUHBI, TOYHOCTH | BbINOJIHATBL, coYeTass YCTHbIE M INHCbMEHHBIE IIPUEMBI,
IPUOIHKEHHUS. apugMeTnyecKue [IefcTBUS C PALUOHAIBHBIMU YHCIAMU;
Oxpyrnenune wuyucen. Ilpukuaxka U OLIEHKa pe3ylbTaTOB |HAXOAMTH 3HAYEHMsI CTENEHEH ¢ LEJbIMU I0Ka3aTeasiMU U
BBIYUCIICHUM. KOpHEH; BBIYMCJIATHh 3HAYEHUS YUCIIOBBIX BBIPAXKEHUM.
[onyyutrs mnpeacTraBjieHHe O 3HAYUMOCTH JEHCTBUTEIBHBIX
YHCeJl B IPAKTUYECKOMN NEATEIIBHOCTU YEIIOBEKa.
AHanu3MpoBaTh M JeJaTh BBIBOAbI (I10C]I€ COBMECTHOIO
aHajm3a) O TOYHOCTU NPHUOIMKEHHs JAEHCTBUTEIBHOTO YHCIA
IIPU PELICHUH 3a/1a4.
OKpyrisiTe JEHCTBUTEIBHBIC UYUCIIA, BHINOJIHATH NMPUKUHAKY
pesysbTaTa  BBIYMCICHUH, OLEHKY 3HAYEHUH  YUCIIOBBIX
BBIPAKCHU.
3HAKOMUTHCS C UCTOPUEH Pa3BUTHA MATEeMaTUKH.
YpaBuenus JInneiniHoe ypaBHeHHe. PelieHue ypaBHEHUH, cBOAdIMXCA K| OcBauBaTh, 3alOMHHATH M NPUMEHATh rpaduyecKue
U HEpaBeHCTBA. JINHEWHBIM. METO/Ibl IIPU PEIICHUM ypaBHEHUM, HEPABEHCTB U MX CUCTEM
YpaBuenus KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHi, cBoAsmuxcs|(py HEOOXOAMMOCTH C ONOPOM Ha alropuT™M Yy4eOHBIX
¢ OJHOM K KBaJIpaTHbIM. bUKBaipaTHBIE YpaBHEHHUS. JeNCTBUI).
nepeMeHHOMn *TlpuMepsl pelleHus ypaBHEHHUU TpeTbedd u  4eTBEPTON | Pacmo3HaBaTh Liejbie U IPOOHBIC YPaBHEHUSI.
(14 4) CTETeHEe! pa3ioKEeHHEM Ha MHOKUTENIN. ™ Pemiate JiMHeliHbIe W KBA/IpaTHbIEe YPAaBHEHHUs, YPaBHEHHS,

Perienue 1poOHO-paIlMOHAIBHBIX YPaBHEHHH.

CBOJAIIUECA K HHM, HpOCTCfIIJ.IPIG ,Z[p06H0-paI_II/IOHaJ'ILHLIC




Pemenne TeKCTOBBIX 3a7a4 aJII‘e6paI/I‘-IeCKI/IM MCTOJ0M.

YpaBHCHHSI.

IIpennaraTh BO3MOXKHBIE CIIOCOOBI PEIICHUS TEKCTOBBIX 3ajad,
00Cy’>k1aTh HX ¥ PpelaTh TEKCTOBBIE 33Jaud Pa3HBIMH
croco0aMH.

3HAKOMUTHCS ¢ HCTOPHEI pPa3BUTHS MATEMaTUKU

YpaBHenust JIuHeltHOE ypaBHEHUE ¢ ABYMS IIEPEMEHHBIMU U €ro rpaguk. |OcBauBaTh M NMPUMEHSITH NPUEMBI PELICHUS CHCTEMBI JIBYX
U HepaBeHCTBA. Cucrema AByX JMHEWHBIX YpaBHEHHMH C JBYMs IEPEMEHHBIMU |JIMHEHHBIX YPABHEHUM C IBYMSl IIEPEMEHHBIMU U CUCTEMBI JIBYX
Cucrembl u eé peumeHue. Pemenue cucreM ByX ypaBHEHUH, OJHO W3 |ypaBHEHUH, B KOTOPBIX OJHO YPaBHEHUE HE SBIIACTCS JIMHEWHBIM
YPaBHEHU KOTOPBIX JINHEWHOE, a IPyro€ — BTOPOU CTEIICHH. (o BU3yaJIbHOH o1ope).
(14 9v) I'paduueckas uHTEpIpeTanysi CUCTEMbl ypaBHeHMH c JByMs | Mcmoab3oBaTh (QyHKLIMOHANbHO-Tpaduyeckre NpeicTaBiIeHUs
[IEPEMEHHBIMH. JUISl pellieHUs1 M MCCIeI0BAHUS YDABHEHUH U CUCTEM.
Perienue TekCcTOBBIX 3aau aNre0pandeckuM CriocoOOM. AHATU3MPOBATh TEKCTHI 3a/1a4, peliaTh UX alreOpandyeckum
CIOCOOOM: MEepPeXoaUTh OT CJIOBECHON (POPMYIMPOBKH YCIOBUS
3aJjauy K anreOpanyeckoil MoJenu MyTéM COCTABIEHUS CUCTEMBI
YPAaBHEHUN; pemaTh COCTABICHHYIO CHUCTEMY YPaBHEHHUN;
HHTEPNPETHPOBATH PE3YIbTAT.
3HAKOMMTBCS € MCTOPHE Pa3BUTH MATEMaTUKU
YpaBHeHust YucnoBble HEPABEHCTBA U UX CBOMCTBA. Yurarh, 3anucbiBaTh, MNOHUMATb, HWHTEPNPETHPOBATH
U HepaBeHCTBA. JIuHeliHble HEpAaBEHCTBA C OJHON NEPEMEHHOM U UX pEelIeHNE. |HEPaBEHCTBA; UCIIOIb30BATh CUMBOJIMKY U TEPMUHOJIOTHIO.
HepasencrBa CucteMbl TMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM U MX | BBIMOMHATHL NpeoOpa3oBaHMs HEPABEHCTB, MCMOJIB30BATh VIS
(16 v) peuieHue. peoOpa3oBaHus CBONCTBA YMCIOBBIX HEPABEHCTB.

KBaznpaTHble HEPAaBEHCTBA U UX PELLIECHUE.
I'padnueckas  uHTEprnpeTanusi HEPAaBEHCTB U CHCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

Pacno3naBaTh JTMHEIHBIE U KBaJPAaTHbIC HEPABEHCTBA.

Pemath,  JIMHEHHBIE HEPABEHCTBA, CHCTEMbBl  JIMHEWHBIX
HEPABEHCTB, CUCTEMBbl HEPABEHCTB, BKJIIOYAIOIIMX KBaIPAaTHOE
HEPaBEHCTBO, U PELIATh UX; 00CYKAAaTh ITOJYUCHHBIEC PEIICHUS.
N300paxkaTh pelieHUe HEPABEHCTBA M CUCTEMBI HEPABEHCTB Ha
YUCIIOBOM NPSAMOM, 3amMCbIBaTh PEIIEHHE C ITOMOIIBIO
CHUMBOJIOB.

Pemiath KBajpaTHbIE HEPaBEHCTBA, HCMOJIb3Ys TIpaduyeckue
IIPEJICTaBICHHUS.

OcBanBaThb W TPUMEHATHL HEPABEHCTBA IIpU PEIIECHUU
pa3IMYHBIX 33]a4, B TOM YHMCJIE IPAKTUKO-OPUEHTUPOBAHHBIX.




DYyHKIUH
(16 4)

KBangparuunas ¢ynkuus, e€ rpadpuk u coiicta. [lapabona,
KOOpPJMHATHl BEPIIMHBI 1apaldoJibl, OCh CHMMETPUU MapadoJIbl.
Crenennbie (QYHKIMHM C HATypATbHBIMHU MOKA3aTeNsIMU 2 U 3,
UX rpauKu ¥ CBOHCTBA.

Ipapuxu Qynxumii: y = kx,y = kx + b, ,y = ax?, y = ax’,

y=Vxy =5

Pacno3sHaBaTh BH/BI U3y4aeMbIX (YHKIHUiT, HILIIOCTPHPOBATH
CXeMaTH4YeCKH, 00BSICHATh PACIIOJIOKCHNE HAa KOOPIMHATHOM
IUIOCKOCTU TpadukoB QyHKIMiA Buma: Y = Kx, y = kx + b, , y
= ax?, y = ax,
_ _k .
Y = v/X, Y = — B 3aBHCHMOCTH OT 3Ha4Y€HUI KOIP(HUIHEHTOB;
X

OIHCHIBATh UX CBOWCTBA.

Pacno3naBaTh KBaIpaTUUHYIO QYHKIHIO 110 (OpMYJIE.
I[IpuBoanTs, mNpUMeEpPbI KBAJPAaTHUUHBIX 3aBUCUMOCTEH U3
peanbHOH KU3HU, PU3UKH, TEOMETPHH.

BoisiBasiTe 1 000011aTh OCOOCHHOCTH Tpaduka KBaJAPATHIHON
Gyskumm  y = ax®> + bx + ¢ (npu  HEOOXOAUMOCTH  C
HAIPaBJISFOIIEH TOMOIIBIO).

Ctpoutb W  u300paxkaTh  cXeMaTH4YecKHM  rpaduku
KBaJpaTHUHBIX (GYHKIM, 3a0aHHBIX GopMyTaMu Buaay = ax?,y
—ax*+q y=akx+p? y=a?+bx+c (upu
HEOOXOIMMOCTH C BU3YAJIbHOW OIOPOiA).

AHAJIUM3UPOBATh M NPUMEHSATH CBOMCTBA  HM3yYCHHBIX
GYHKIMIA 111 UX TOCTPOCHHS, B TOM YHCIE C IIOMOIIBIO
U (POBBIX PECYpPCOB.

YucaoBble
NMOCJIeA0BATEIbHOC
TH

(15 9)

IToHsATHE YUCIIOBOM MOCIIEI0BATEILHOCTH.

3ajaHue TOCIeN0BaTeIbHOCTH PEKYPPEHTHOM (dopMynoil u
¢bopmyIo#t N-To uieHa.

Apudmernueckass U reomerpuueckas nporpeccuu. Dopmynbl
N-ro wieHa apu(METHUECKOM U reOMEeTPHUUECKOM MPOrpeccHid,
CYMMBI IIEPBBIX N YICHOB.

*M300paxeHne 4IEHOB apU(PMETHYECKOH U T'eOMETPHUYECKON
IIPOrPECCUil TOUKaMHU Ha KOOPAUHATHOM INTIOCKOCTH.
JIMHEHBIN U SKCIIOHEHIIMATIBHBINA POCT.

Cno>xHbl€ MPOLEHTHL. ™

OcBanBaTh M MPUMEHSATHh UHJIEKCHbIE 0003HAUEHUS, CTPOUTH
peudeBble BBICKA3bIBAHUSI C HCIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBS3aHHOM C MOHATUEM MOCIIEI0BATEIBHOCTH.

AHaau3upoBath (QopMyildy N-TO 4jieHa IOCJIEeI0BaTEIbHOCTH
WIK  PEKYpPpeHTHYI0  (GOpMydy W  BBIYHCIATH  YWICHBI
MOCJIEI0BATEIBHOCTEH, 3aJIaHHBIX ITUMH bopmynamu.
YcranaBiauBatb 3aKOHOMEpPHOCTh B IIOCTPOEHUNU
MOCJIEZI0BATENbHOCTH, €CIIU BBIMHCAHBI TEPBbIE HECKOJIBKO €&
YJICHOB.

Pacno3naBarh  apudMETHUECKYI0O M  TEOMETPHUUYECKYIO
MIPOTPECCUU NPH Pa3HBIX CrIoco0ax 3aJaHMus.

Pemath 3asauu ¢ wHcmonb3oBaHHEM (GopMyl N-TO 4ieHa
apu(METUYECKOH U TEOMETPHUUYECKOW MPOrpeccHil, CyMMBI




NEPBBIX N YWICHOB C OMOPOH Ha CIPABOYHYIO HHPOPMALHIO.
*U300paxkaTh WICHBl I0CJIEIOBAaTEIILHOCTH TOYKAMU Ha
KOOPJMHATHOMU TIJIOCKOCTH™.

PaccmaTrpuBar, mnpuMepbl NPOLECCOB W fABJEHMHA U3
peambHOM  KM3HM,  WUIIOCTPUPYIOIIME  HM3MEHEHHE B
apu(METUYECKON MPOrpeccuu, B FeOMETPUUECKON MPOrPecCcHH;
*M300paxkaTh COOTBETCTBYIOLINE 3aBUCUMOCTH rpadudecku™.
Pemats mnpocreiime 3agauyM, CBS3aHHbBIE C YHCIOBBIMU
MOCJICIOBATEIBHOCTSAMH, B TOM WYHCIE 3aJa4d W3 pPEaTbHOU
JKU3HM €  HCIOJb30BaHMEM  LU(QPOBBIX  TEXHOJIOTUH
(97EKTPOHHBIX TaONHUI, TPaUIECKOTO KAIBKYISATOPA U T.IL.).
*PemiaTh 33724l Ha CJIOXKHbIE MIPOLEHTHI, B TOM YHCIE 331a4U
U3 pealibHOM NMPAKTUKHU (C UCTIONb30BAaHUEM KaJIbKYJISTOpaA).™
3HAKOMUTBCS C HCTOPHEH Pa3BUTHS MaTEMATUKU.

[MoBTOpEHME,
00001IEHME,
CHCTEeMATH3AIUS
3HAHMH

(18 )

UYucna u BbIYMCIeHHs (3aIUCh, CPaBHEHHUE, JEHCTBUS C
JNEHUCTBUTENBHBIMA YHUCJIAMHU, YMCIOBas NpsAMas; IMPOLIEHTHI,
OTHOIIECHHUS, MPONOPIMH; OKPYIJIEeHUE, TPUOIMKEHNE, OLICHKA;
peleHre TeKCTOBBIX 337a4 apu(PMETHIECKUM CIIOCOOOM).

AJjredpanyeckue BBbIPpaKeHUs (mpeobpazoBaHue
anredpanvyeckux BHIPAKEHUH, TOMYCTUMbIE 3HAUCHUS).
®yakmuu (IOCTpOEHHE, CBOMCTBA H3YYEHHBIX (DYHKIIMIA;
rpaduyeckoe pelieHne ypaBHeHUN U UX CUCTEM).

OnepupoBaTh TNOHATHAMM: MHOXECTBO, ITOAMHOKECTBO,
olepaldy HajJ MHOXECTBAMH;, HCHOJb30BaTh Tpaduieckoe
IIPEACTABICHUE MHOKECTB IS ONHMCAHMS PEATBHBIX ITPOLIECCOB
U SABICHMH, MpH peHIeHUH 3aJad M3 JAPYrMX Yy4eOHbIX
IIPEAMETOB.

AKTyaJIM3MpOBaTh TEPMHMHOJIOTHMI0O H OCHOBHbIC [CHCTBHS,
CBSI3aHHbIE € 4YMCJIAMHU: HATYPaIbHOE 4YHUCIO, IPOCTOE U
COCTaBHOE YHCIIA, JEIMMOCTb HATyPAIbHBIX YHCEN, MPU3HAKU
JENUMOCTH, 1IE€JI0€ YHUCIIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs H
JecaTU4Has ApoOH, CTAaHIAPTHBIA BUA 4Hcia, apudMeTHuecKuit
KBaJPaTHBIN KOPEHb.

BpInotHATL fAelCTBUA, CPaBHUBATL M YNOPAAOYUBATH
yucia, TMPEACTaBIATh YHCIA HAa KOOPAWHATHOM IPSMOM,
OKPYIJIATH  YHWCJA; BBINOJHATH MNPUKHAKY M OLEHKY
pe3yJibTaTa BEIYUCICHUMN.

Pemath TekcTOBBIE 3a1a4H ApUPMETHIECKIM CIIOCOOOM.
Pemiate mnpaxkTHyeckue 3agauM, COAEpKalUMe IPOLEHTHI,
JIOJIM, YAaCTH, BBIPAKAIOIIME 3aBUCUMOCTH: CKOPOCTb —
BpEMs — DPACCTOSIHUE, 1I€Ha — KOJIMYECTBO — CTOUMOCTb,




00BEM paboThl — BpeMsi — TMPOU3BOJUTEIBHOCTD TPYIa.
Pa30oupartp peanbHbIC KU3HEHHBIE CUTYalllH, (GOPMYJINPOBATH
UX Ha SA3bIKE MAaTEMATUKH, HAXOAUTH pELICHUE, IPUMEHSSA
MaTEeMaTUYECKHUH annapar, HHTePIPeTHPOBATH PE3yIbTaT
OnepupoBaTh NMOHATHUSIMH: CTENEHb C ILIEJIbIM I10Ka3aTelleM,
apupMeTHYeCKHH KBaJ[paTHbII KOpEHbB, MHOI'OYJIEH,
anredpandeckas Jpo0b, TOXKIECTBO.

BbINOJHATL OCHOBHBbIE JeiicTBHMS: BBINOJIHATH PAacu€Thl I10
dopmynaM, TpeoOpa3oBHIBATh IEINbIe, APOOHO-PAMOHATBHEIC
BBIDQKEHUSI M BBIPAXEHHUS C KOPHSAMH, pPEaJM30BHIBAThH
pa3joKeHUEe MHOTOWIeHa Ha MHOXUTEIU, B TOM 4HCIE C
UCMOJb30BaHUEM (OpMyST Ppa3HOCTH KBaJgpaTOB U KBajpaTa
CYMMBI ¥ Pa3HOCTH (C OMOPOW Ha CHPaBOYHYIO MH(OPMAIHUIO);
HaXOJUTh JONYCTUMBbIC 3HAUEHUs IEPEMEHHbIX IJIs JIPOOHO-
palMOHAIBHBIX BBIPAKEHNUN, KOPHEH.

MoneaupoBaTh ¢ MOMOILBIO (OPMYN pealbHble MPOLECCH U
SIBJICHUS.

OnepupoBath moHATHAME: QYHKIMSA, TpaduK QYHKIUN, HYIH
(GyHKIMM, TPOMEXKYTKHM 3HAKONOCTOSHCTBA, IPOMEXKYTKHU
BO3pacTaHMs, YObIBaHMs, HanOOJIbIlIee U HAUMEHBbIIIEe 3HAUCHHS
GyHKIIH.

AHaJIM3MPOBATh, CPaBHHMBaTh, O0CYXKIaTb  CBOWCTBa
(GyHKLIUH, CTPOUTDH UX IPaUKH.

OnepupoBaTh NOHATHSIMU: TPSAMas MPONOPLUOHAIBHOCTD,
oOpaTHasi ~ NPONOPLHOHAIBHOCTh,  JIMHEWHas  (QyHKUUSA,
KBaJpaTH4Has GyHKUus, napabdoia, rurnepooa.

HUcnoan3oBarh rpaguku UL ONpPENEICHUS  CBOWCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, AJI PEIIEHUs 3a1ad U3 APYTrux
y4eOHBIX NPEIMETOB U pealbHOM JKHU3HHU;, MOAEJIMPOBATH C
MOMOIIBIO TPa(HUKOB peaabHbIE MPOLECCH U SBICHHUS.
Boipaxkath ¢opMyJaMu 3aBUCUMOCTH MEXIY BEIMUYUHAMHU.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUSA» (IIO 'OJAM OBYYEHMUS)




7 kiaacc (He MeHee 68 )

HasBanmue
pa3neia (TemMbl)
Kypca (4uciao

OcHoBHOe coepkaHue

OcHOBHbBIE BHUABI 1€ATCJIBbHOCTH Oﬁy‘lalOlIII/IXCH

4acoB)
Ipocreiitmme [Ipocreiinme reomeTpruuecKkue 0ObEKThI: TOUKH, IPSIMbIE, JTy4d | POpMyJIMPOBATH OCHOBHBIC IOHATHUS U ONIPE/ICICHUSI.
reoMeTpuyecKue |M yIJibl, MHOTOYTOJIbHUK, JIOMaHasl. Pacno3naBaTh  M3y4yeHHblE  TeOMeTpUUYECKHEe  (UTYpHI,
¢urypsbi CMeXHbIe U BEpTUKAJIbHBIE YTJIbIL. onpeneiasiTh HMX B3aUMHOE PpACIOJOXKEHHUE, BBIMOJIHITH
U UX CBOIiCTBa. Pabota ¢ mpocTedmmMu 4eprexamu. 4epTEXK MO YCIOBHIO 3a/a4d (C MCIIOJIb30BAaHUEM CMBICIOBOM
N3mepenne W3MepeHue JIMHEHHBIX W YIVIOBBIX BEJIMYMH, BBIYMCICHME |OMOPBI: HABOASIIME BOIPOCHl W/MIM alroputMa y4eOHBIX
reOMeTPUYECKHX |OTPE3KOB U YIJIOB. JeNCTBUI).
BEJINYHH Ilepumerp w  1omaap  ¢uryp, cocraBieHHbIX  u3|IlpoBoamTh MpocTeiiime NOCTPOEHHs C IOMOIIBIO LUPKYIS U
(14 4) MIPSIMOYTOJIBHUKOB. JIMHEUKH.
W3mepsiTh JTUHEHHBIE U YIJIOBbIE BEIMYMHBI T€OMETPUUECKUX
U TIPAKTHYECKUX OOBEKTOB.
OmnpenensiTb «Ha TJa3» pa3Mepbl pealbHbIX OOBEKTOB,
MPOBOAUTH TPYOYIO OLIEHKY UX Pa3MepOB.
Pemarth 3a7auM Ha BBIYMCIEHUE JJIUH OTPE3KOB M BEIWYMH
YTJIOB.
Pematsp 321241 Ha B3aMMHOE PaCIIOIOKEHUE T€OMETPUUYECKHX
duryp.
IMpoBoauTh KiIacCCUPHUKALUIO YIIIOB, BBIYHCIATH JINHEHHBIE U
YIJIOBBIE BEJIUYMHBI, MPOBOJMTH HECJ0KHbIe HEOOXOIUMBIE
JIOKa3aTeIbHbIE PACCYKICHHS.
3HAaKOMUTBCA C UCTOPUEH pa3BUTHUS FeOMETPHH.
TpeyroabHuUKH [loaTHE O paBHBIX TpPEYrojJbHHKAaX W  TEpBUYHEIC | Pacmo3HaBaTh mapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX
(22 9) NPEJCTaBICHUs O PAaBHbIX (KOHTPYIHTHBIX) ¢urypax. Tpu|ueprexax (C ykazaHHEM NPU3HAKOB) MpPHU HEOOXOIUMOCTH C

MIpU3HAKa PAaBEHCTBA TPEYTOJIbHUKOB.

[IpuzHakn  paBeHCTBa  NPSIMOYTOJIBHBIX — TPEYTOJIBHHUKOB.
CBoCTBO MeuaHbl MPSIMOYTOJILHOTO TPEYTOJIbHUKA.
PaBHOOepeHHbIE M PABHOCTOPOHHHUE  TPEYrOJbHHKH.

BU3yaJIbHOW ONIOPOM.

BoiBoauTh  cieactBus  (PaBEHCTB  COOTBETCTBYIOLIMX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
®opmyanpoBaTh OIPEeCICHUS: OCTPOYTOJIBHOTO,




[Ipu3Haku 1 CBOMCTBA paBHOOCAPEHHOTO TPEYrOIbHUKA.
[IpotuB GonbIIEH CTOPOHBI TPEYTrOJBHUKA JIGKUT OOJBIITHI
yTOJI.

[Ipocreiie HepaBeHCTBA B T'€OMETPHH.
TpeyroyibHuKa. HepaBeHCTBO TOMaHON ™.
[IpssMOyTONBHBIN TPEYTrOJIBHHK ¢ yriioM B 30°.
[IepBbie NOHATHS O TOKA3aTEIbCTBAX B TEOMETPHH.

*HepaBeHCTBO

TYNOYTOJIBHOTO, IIPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYrOJbHUKOB; OWUCCEKTPHUCHI, BBICOTHI,
MeJMaHbl TPEYroJIbHUKA; CEPEIMHHOIO IMEpPHEHAMKYISpa
OTpe3ka; HepUMeTpa TPEyrojbHUKA MPU HEOOXOJUMOCTU C
OIIOPOI HAa AIITOPUTM IPABUIIA.

®opMyJMpoOBaTh CBOWCTBA U MPHU3HAKH PABHOOEIPEHHOIO
TPEYTrOJIbHUKA.

CTpouThb 4epTEKH, pemiaTh 3a1a4M C IOMOIIbIO HAXO0XKICHUS
PaBHBIX TPEYTOJIbHUKOB.

I[IpumeHsaTH IIPU3HAKU paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJIbHUKOB B 3a4adax (C HCIIOJIb30BAaHHEM CMBICIOBOM
OTOpPBI: HABOJSAIINE BOMPOCHl W/WIM aNropuTMa Yy4eOHBIX
JIEUCTBHI).

Hcnoab3oBaTh LUPPOBBIE pECYpChl IS HMCCIAeTOBAHUS
CBOMCTB M3y4aeMbIX QUTYP.

3HAKOMUTBCA C HCTOPHUEN PA3BUTUSA FEOMETPUU.

IMapanieabHble [TapameneHble mpsiMble, UX cBoWcTBa. Hakpecr nexamue, | @opMyJaupoBaTh  NMOHATHE  IMAPAUICIBHBIX  IPSIMBIX,
npsiMble, CyMMa COOTBETCTBEHHbIE U OJIHOCTOPOHHHUE YIJIbl (00pa30BaHHBIE NP | HAXOAUTH MPAKTUUYECKUE IPUMEPBHI.
yIJIOB MepeceyeHn  MapasiebHbIX MPSMBIX CEKYIIEH). M3yyaTh CBOICTBA YIJIOB, 00pa30BaHHBIX NPH IEPECEUCHUU
TPeyroJbHHKA [Ipy3zHak  mapauIeNbHOCTH  NPSMBIX — YEPE3  PaBEHCTBO |APAJUIEIBHBIX MPAMBIX CEKYIIEH
(14 v) pPacCTOSIHUM OT TOYEK OJHOM IPSAMOM 10 BTOPOU ITPSIMOMA. IIpoBoauTe pokazareabcTBa. PoOpmyaMpPoOBaTh TeopeMy
CymMa yriioB TpeyrojlbHUKa U MHOTOYTIOJIbHUKA. NapaJUIEIbHOCTH  JBYX HpPSIMBIX C  IIOMOLIBIO  YIJIOB,
Breminue yriel TpeyrojabHHAKa 00pa3oBaHHBIX NpPU [EPECEUEHUU OTHUX MPSAMBIX TpPETben
IIPSAMON.
BbIuHCasATH CYMMY YIJIOB TPEYTOJbHUKA 1 MHOTOYTOJIbHHUKA.
Haxonuth uyucinoBble W OyKBEHHbIE 3HAYEHUS YIJIOB B
TEOMETPUYECKHX 3a7a4ax ¢ UCIOJIb30BaHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U MHOTOYTOJIbHUKA.
3HAKOMHTBCS ¢ UCTOPHEll Pa3BUTH T€OMETPUMU.
OxkpyxHOCTH OKpyKHOCTb, XOpZbI U JUAMETPHI, UX cBolicTBa. KacarenpHas | @opMyJupoOBaTHL  ONpedeeHHsl:  OKPY)KHOCTH, XOPJBI,
H KpYyT. K OKpyXHOCTU. OKpY>KHOCTb, BMcaHHas B yroi. *IloHdarue o|auamMerpa W KacaTelbHOM K OKpyxHOcTH. M3ydaTrh uX
I'eomerpuueckune |I'MT, npumenenue B 3agadax. buccekTpuca M cepeaMHHBIN | CBOMCTBA, IPU3HAKY, CTPOUTH YEPTEXKH.




NMOCTPOEHUA
(14 9v)

MEePHEHIUKYIISIP KaK TEOMETPUYECKUE MECTA TOUCK™.
OKpy>KHOCTb, ONHKCAaHHAsI OKOJIO TPEYrojbHUKA. BrimcanHas B
TPEYTOJIbHUK OKPY>KHOCTb.

[Ipocreiimne 3aja4u Ha MOCTPOEHUE.

HccaenoBatb, B TOM 4KCIIE HCNOJIB3YS HU(POBbIE PECYpPChI:
OKPYXHOCTb, BIIMCAaHHYK) B yroji; LEHTP OKPYXKHOCTH,
BIIMCAHHOM B YTOJI; PAaBEHCTBO OTPE3KOB KacaTeJIbHbIX
*Ucnoab3zoBath Metoa ['MT nia nokaszarenbcTBa TEOpEM O
MepPEeCceYeHN OUCCEKTPUC YIIIOB TPEYTrOJbHUKA U CEPEIMHHBIX
MEPIECHANKYJISIPOB K CTOPOHAM TPEYTOJbHHUKA C TOMOIIbIO
I'MT.*

OBianeBaTr NOHATHAMHM  BIMCAHHOM H  ONHCAHHOH
OKPY)KHOCTEH  TpEyrojibHUKAa, HaXOAMTh IIEHTPHl 3THUX
OKPYKHOCTEH C OIOPOM Ha aNropuTM IpaBuJia.

PemiaTh OCHOBHBIE 3ala4uMl HA MOCTPOEHHE: YIJIA, PABHOIO
JJAHHOMY; CEpEJUHHOI0 NEPHEHAMKYJApa JAHHOTO OTPE3Ka;
IpsAMOM,  NPOXOIAIIEH  4Yepe3  JaHHYH0  TOYKYy H
NEPIEeHIUKYIAPHON JaHHOW MPSIMON; OMCCEKTPUCHI JAHHOTO
yrija; TPEYroJbHUKOB [0 Pa3jUYHBIM dJEMEHTaM IpH
HEOOXOMMOCTH C HAIPABJISAIONICH TOMOIIIBIO.

3HAKOMUTBCSI ¢ HICTOPHE Pa3BUTHUS T€OMETPHUHU.

[HoBTOpEHME,
00001eHNE
3HAHUM
44)

[ToBTOpeHne u 00600IIeHHE OCHOBHBIX TMOHATUH U METOIOB
Kypca 7 kiacca.

Pemartpb 3aJa4Yd Ha TIIOBTOPCHHUC, HWIUIIOCTPUPYIOIIHUEC CBA3U
MCXKAY pa3iInYHbIMU YaCTsIMU Kypca.

8 ki1acc (He meHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOE coaep:xaHue

OcHOBHBIE BH/IbI 1eATEJILHOCTH 00y4AO M XCS

4acoB)
Yerwipéxyroabuuk |Ilapamnenorpamm, ero npusHaku u cBorctsa. YactHele ciydau | M300paskaTh M HAXOAMTH HA YEpPTEkKaX YETHIPEXYTOIbHUKHU
/| napajuieiorpaMMoB  (TIPSIMOYTOJIBHUK, pPOMO, KBaApaT), HUX |pa3HbIX BUJOB U UX DJICMEHTHI.
(12 9) npuzHakd U cBoifctBa.  Tpamenus.  PaBHOOOkas — u|dopmyJmpoBaTh onpeaeeHus: napajuiesiorpamma,




MPSIMOYTOJIbHAS TPAIICIIHH.
*VY nBoeHue Meauansl. L{eHTpanbHas cumMmMeTpus™

NpSMOYTOJIbHUKA, poMOa, KBajpaTa, Tparelyy, paBHOOOKOM
Tpamnenuu, IpIMOYTOJIbHOM Tpareum.

Hcnoab30BaTh NpH  pelleHUH NpOCTeIIux 3aaa4
IpU3HAKU U CBOMCTBA: MapajuieJorpaMMa, MpsMOYTOJIbHHKA,
pom0Oa, KBajgparta, Tpameuud, pPaBHOOOKOW TpameruH,
IPSIMOYTOJILHOM Tpameru.

IpuMeHsiTL MeTOX YIBOCHHUS MEAMAHBI TPEYTOJIbHUKA C
OTOPOM Ha alITOPUTM IpaBUIIA.

Hcnoan3oBaTh IHPPOBBIE PECYpChl ST HUCCIEIOBAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBHCA C UCTOPUEN pa3BUTHS reOMeTPHH.

Teopema ®aneca
U TeopemMa o
NPONOPUMOHAIBH
bIX OTpe3Kax,
noao0HbIE
TPEyroJbHUKH
(15 49)

*Teopema Paineca u TeopeMa 0 IPONOPLUOHATIBHBIX OTpE3Kax.™
CpenHsist TuHUSA TpeyrojabHuKa. Tpamnenus, e€ cpeaHsst JUHUS.
*IIporopuuoHanbHble  OTPE3KH, IOCTPOEHHE  YETBEPTOro
IIPONOPLIMOHAIBHOIO OTPE3Ka.

CBolicTBa IIEHTpa Macc B TPEYTOJIbHUKE.

[lonobuble  TpeyronbHUKM.  Tpu  mpu3HaKa
TpeyroJibHUKOB*. [IpakTHUeckoe MpuMeHEHHE.

o100us

IIpoBOAUTH MOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH C
UCIoJb30BaHuEe  Teopembl  Pameca U TEOPEMBI O
IPONOPLMOHAIBHBIX ~ OTpe3KaX, CTPOMTH  YETBEPTHIN
IPONOPLUOHAIIBHBIM OTPE30K C ONOPOM Ha 3PUTEIbHYIO
HaTJISJHOCTb.

HaxoauTthb 10100HBIE TPEYTOJIHLHUKH Ha TOTOBBIX UYEPTEXKAX C
yKa3aHHEM COOTBETCTBYIOIIMX MPU3HAKOB MOJO0US NpuU
HE00XOIMMOCTH € BU3YaJIbHOM OIOPOH.

PemaTth 3agaum Ha NOAOOHBIE TPEYrOJIbHUKH C TOMOIIBIO
CaMOCTOSITENILHOTO TIOCTPOCHUSI YepTeX el U HaXOXKICHHS
HOJOOHBIX  TPEYrOJbHUKOB  IpPH  HEOOXOAMMOCTH  C
HAMPABJISAOIICH TOMOIIBIO.

IIpoBoauTH 10KA3aTEJIBCTBA C UCIIOJIB30BAaHUEM ITPU3HAKOB
MoA00MsT HECIOXKHBIX T€OMETPUUYECKHUX 3aJad C OMOpO Ha
ITOPUTM y4eOHBIX IEHCTBUH.

IIpumeHsiTh  TOJNYYEHHbIE  3HAHMS  [PU  PEIICHUU
TreOMETPUUECKUX U MPAKTUYECKUX 3a/1a4 ITPU HEOOXO0AUMOCTH
C HaIpPaBJISIIOMIEN TOMOIIBIO.

3HAKOMHTBCS € HCTOPUEH Pa3BUTHs F€OMETPHH.

Ilnomane.
Haxo:xnenue

[TonsiTre 06 00IIEH TEOPHH TUIOIIA/IH.
@opmynbl AN TUIOMIATU TPEYroJbHUKA, Mapajienorpamma.

OBiajgeBaTh NMePBUYHLIMHU MpeACTABIeHUsIMH 00 001ei
TeopuM Iomanu (Mepsl), (opMyJaHMpoOBaTH CBOICTBa




1o xen
TPEyroJibHMKOB

¥ MHOT'OYT'0JIbHBIX
¢uryp. Ilnomaan
no00HBIX (puryp
(14 4)

*OTHOIIICHHE TIONIAICH TPEYTOJBHUKOB C OOIIMM OCHOBAaHUEM
WU 0011l BBICOTOM.

Breruncnenue miuomaaeid CloXHBIX GUTYyp depes pa3OneHHue Ha
4acTu U AOCTpoeHue.™

[Tnomaau duryp Ha kiIeT4aroi Oymare.

[Tnomany nomoOHBIX Guryp. Beraucienue miomanei. 3amaduu ¢
IIPaKTUYECKUM cofepkKaHueM. *PelieHue 3agad ¢ NOMOUIbIO
METO/]1a BCIOMOTIaTeIbHOM IJI0Maan. ™

IJIomaau, BeIACHATh UX HaFJISII[HBIfI CMBICIJI.

[Mpumenst  GopmMyasl  IJIOHMIATU  HapaliesiorpaMMa,
TPEYrOJbHHUKA, Tpamelyu ¢ OMOpPOd Ha CIPaBOYHYIO
uHdopmaIuto.

IIpumeHsATH bopMyIIBI TUTOIIA/TA BBIITYKJIOTO

YeThIPEXYTOJIbHUKA Yepe3 JAUAroHaIU M YroJl MEXIy HUMHU C
OIOPOH Ha CIPABOYHYIO MH(POPMAITHIO.

Haxonutp 1uiomaan Guryp, u300paxxEHHbIX Ha KIETYaTON
Oymare, HCI0JIbL30BaTh Pa30MEHNE HA YaCTH U JOCTPOCHHUE.
Pa3ouparp npuMepbl HCIOJIb30BAHUS BCIOMOTaTEIbHOMN
rmiaom@aan i peuCHus rcOMETpUICCKUX 3aay.

HaxomuTh 1uomaau noJ00HBIX (uUryp ¢ Omopoil Ha
CIPaBOYHYIO HH(POPMALIHUIO.

BoryncasiTe [UI0IIA1 pa3InYHbIX MHOTOYTOJIBHBIX (DUTYD.
PemaTh 3aaum Ha IUIOMIA/b C PAKTHYECKUM COZCPKAHUEM
TI0CJIE COBMECTHOT'O aHaJIH3a.

Teopema
ITudaropa n
HayaJjia
TPUTOHOMETPHH
(10 u)

Teopema Iludaropa, e€ m0Ka3aTeNbCTBO U TNPUMEHEHHE.
Ooparnas Teopema [Iugaropa.

OmnpeneneHre TPUTOHOMETPUUYECKUX (QYHKIMHA OCTpPOro yria,
TPUTOHOMETPUUYECKUE  COOTHOIIEHHS B MPSIMOYIOJIbHOM
TpeyrojabHuke. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
CooTHOIIEHUsT ~ MEXAY CTOPOHAaMH B INPSIMOYTOJbHBIX
TpeyroJibHUKax ¢ yrinamu B 45° u 45°; 30° u 60°.

®opmynupoBatk TeopeMy I[ludaropa, memoabzoBaTh €€ B
MPaKTUYECKUX BHIYMCICHUSIX.

Brnagerb  MOHATUSIMM ~ TPUTOHOMETPUYECKUX  (DYHKIUH
OCTpPOTO YIia, NPOBepPATh UX KOPPEKTHOCTb.

BbIBOIMTH  TPUTOHOMETPUYECKHWE  COOTHOLIEHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE C ONOpPOMl Ha CIPABOYHYIO
nH(pOpMaLHIO.

HccnenoBarh  COOTHOLIEHUS  MEXIy  CTOPOHAaMU B

MIPSIMOYTOJIBHBIX TPEYTOJIBHUKAX C yriaamu B 45° u 45°; 30° u
60° c HanpaBIIAIONIEH TOMOUIBIO.

Hcnoab3oBath  (QopMynbl  NpUBENEHUS U
TPUTOHOMETPHUECKOE TOXKIECTBO JUISI HAX0KICHUS
COOTHOUIEHUH MEXIy TPUTOHOMETPUYECKUMH (YHKIUSIMU
pPa3IMYHBIX OCTPBIX YIVIOB C ONOpPOM HA CIPAaBOYHYIO
nH(pOpMaLIHIO.

IpuMeHsiTH MOJNyYCHHBIE 3HAHUS U YMEHUS TPHU PEIICHUU
MPaKTHYECKUX 3a7a4 (MpU HEOOXOIWMOCTH C OINMOpOW Ha

OCHOBHOC




QJITOPUTM IPABUJIIA).
3HAKOMHUTBCS € HCTOPHEl Pa3BUTUS TEOMETPUU.

Yrasl B BrnicanHble U LIEHTpaNbHBIE YIJIbl, YTOJI MEXAY KacaTelbHON U | DOpMYJHPOBATHL OCHOBHBIE OIPEICIICHUS, CBSI3aHHBIE C
OKPY>KHOCTH. XOpAOH. yriamu B Kpyre (BIUCAaHHBIN yrol, IEHTPAJIbHBIN yro).
Bnucannsle VYTibl MEXAY XOpIaMU U CEKYLIUMHU. HaxoauTh BIMCAHHBIE YIJIbl, ONKpAIOIIMECS HA OJHY AYTY,
U ONHCAHHBIE Brnncannble 1 onyMcaHHbIE YETHIPEXYTOJBHUKH, UX MPU3HAKU U | BBIYMCJIASATH YIJIbl C TOMOIIBIO TEOPEMBI O BIIMCAHHBIX yriax,
YeThIPEXyroJbHUK |CBOWcTBA. IlprMeHeHume H3THX CBOMCTB IpU  PELIEHUM |TEOPEMBI O BIHMCAHHOM YETBIPEXYTOJIBHUKE, TEOPEMBI O
n. reOMEeTPUUYECKUX 3a7au. HEHTPaJbHOM YIJ€ TpU HEOOXOAWMOCTH C BHU3YaJbHOM
KacarenbHble B3anmHoe pacrnionokeHue IByX OKpyxkHocrteil. Kacanue|onopoi.
K OKPY’KHOCTH. OKPY>KHOCTEH. HccnenoBarb, B TOM 4HCIE C TMOMOIIBIO MH(PPOBBIX
Kacanue pECYpPCOB, BIIMCAHHBIE U OIKMCAHHBIE YETBIPEXYIOJIbHUKY,
OKpY:KHOCTeH BBIBOJAUTh UX CBOWMCTBA M MPHU3HAKU IOCJIE€ COBMECTHOTO
(13 v) aHaju3a.
Hcnoan30BaTh 3TH CBOMCTBA M MPU3HAKU IPU PELICHUU
3ajad.
IToBTOpEHHUE, IloBTOpEHNE OCHOBHBIX MOHATHM M METONOB KypcoB 7 u §|Pemars 3a1auM Ha NOBTOPEHME, WIUIIOCTPUPYIOLIUE CBS3H
00o0menune KJIacCOB, 000011IeHNE 3HAaHUI. MEX/1y pa3InYHbBIMU YacTAMHU Kypca.
3HAHUM
(44)

9 kJjacc (He meHee 68 4)

Ha3Banue
pasaesa (TemMbl)
Kypca (4uciao

OcHoBHOe cogepKaHue

OcHOBHBIE BU/IbI 1eATEJIbHOCTH 00y4AKIIHUXCS

4acoB)
Tpuronomerpus. |OmnpeneneHue TpuroHomerpuueckux GyHkuui yrios ot 0° no|@opMyJupoBaTh  ONpeleieHHsi  TPUTOHOMETPUUYECKUX
Teopemsl 180°. KocuHyc M cuHYC mpsMOro M Tymoro yria. Teopema|(QyHKUMH TYNbIX U NPSMBIX YIJIOB C BHU3YAJIBHOW OINOPOIi.

KOCHHYCOB 1
CHHYCOB.

KocuHycoB. (OO0o00OmEHHas) Teopema CHHYCOB (C paauycoMm
ONMCAaHHOM OKpyXHOCTH). HaxoxaeHue [UIMH CTOpPOH U

dopMynupoBaTh TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB (C
paanycoM OMMCAHHOMN OKPYKHOCTH).




Pemenue BEJIMYMH YITIOB TPEYTOJIbHUKOB. Pemiath TpPEYrojpHUKH C ONOPOM Ha aNrOPUTM Y4YEOHBIX
TPeyrojibHUKOB ®opmyna miuomaal TpeyrojbHUKa 4epe3 JBE CTOPOHBI U YroJ | IeHCTBUH.
(16 v) Mexay HUMU. PopMyria IIOMEAaU YETBIPEXYTOJIbHUKA yepes ero |Pemate mpakTuyeckue — 3agadyd, CBOAfAIIHECH K
JMaroHalld U yroji MEeXAy HUMHU. HAXO0K/I€HUIO PA3THYHBIX 3J1eMEHTOB TPeyroJbHUKA.
[IpakTHueckoe NpUMEHEHNE JOKa3aHHBIX TEOPEM.
IIpeodpasoBanme |*IlonsTHe 0 mpeoOpazoBaHUM TOAOOUS. OcBauBathb NMOHsATHE npeodpazoBaHus noxoous.
noxoous. CoOTBETCTBEHHBIE JIEMEHTHI TOI00HBIX (PUTYD. HccaenoBarh OTHOIICHUE JTHHEHHBIX JIEMEHTOB (UTYp MPHU
MeTtpuyeckue Teopema o0 mpou3BeNeHWH OTPE3KOB XOpJ, Teopema o |mpeoOpasoBanuu nonodbus. HaxoauTs mpuMepsl monodus B
COOTHOIIICHUS B IIPOM3BEACHUN OTPE3KOB CEKYIIHMX, TEOpeMa O KBaJApaTe |OKpYKaroLEeH 1eHCTBUTEIbHOCTH.
OKPY:KHOCTH kacarenbHOW. [lpuMeHeHue B peUIEHHMH TIe€OMETPHUYECKUX | *BBIBOIMTH METPUUYECKHE COOTHOILICHUS MEXIY OTpPE3KaMH
(10 9) 3ajmau.® XOpH, CEeKyIIMX M KacaTelIbHbIX C MCIOJIb30BaHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYTOILHUKOB.
PemaTh reoMeTpudecKHe 3aJadd M 3aJa4d K3 PEATBHOU
YKU3HU C UCIIOIb30BAHUEM MOI00HBIX TPEYTOJIbHUKOB. ™
BexTopsbl OmnpeneneHre BEKTOPOB, CJIOXKEHHE M Pa3HOCTb BEKTOPOB, | UCMoab30BaTh BEKTOPbl KakK HaIlpaBIEHHbBIE OTPE3KH,
(12 9) YMHOXEHHE BEKTOpPA HA YUCJIO. HCCJIe0BATH reOMETPUYECKUI (mepemerexue) u

@uU3NYECKU U T€OMETPUYECKUI CMBICI BEKTOPOB.

Pa3noxxeHue BekTOpa IO ABYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunarts! BekTopa.

CkassipHOE TNPOM3BEICHHE BEKTOPOB, €r0 IMPUMEHEHHE JUIS
HAaxO0KJICHUS JUIUH U YIJIOB.

Pemrenne 3amad ¢ OMOIIBIO BEKTOPOB.

[IpuMeHeHne BEKTOpPOB Ui pEUIeHUs 3a7ad KWUHEMAaTHKUA H
MEXaHUKHU.

¢usznueckuil (cuia) CMBICIbI
BOIIPOCHBIN IJIaH.

BEKTOpPOB C OIIOpPOM Ha

3HaTh omnpeaejJeHUsi CYMMBI W Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha YHCIIO, HCCJIe10BATD
reOMETPUUYECKUN U PU3NYECKUIN CMBICIIBI 3TUX ONEpaIUi.
Pematp reomerpuyeckue 3aJadyd € MCIOJIb30BaHUEM
BEKTOPOB.

PackaaapiBaTh  BEKTOP 10 JBYM  HEKOJUIMHEAPHBIM
BEKTOPAM.

Hcnoab3oBaTth  CKaIspPHOE  IPOU3BEIACHUE  BEKTOPOB,

BBIBOJAMTEL €TI0 OCHOBHEIE CBOMCTBA.

BbIuHCasATL CyMMYy, Pa3HOCTh U CKaJsipHOE IPOU3BEIACHUE
BEKTOPOB B KOOpAMHATAX.

IIpumeHsITH CKaJsIpHOE IPOU3BEACHUE JUISI HAXOXKICHUS
JUIMH U yTJIOB.




JexapToBbl JlexapToBbl KOOPAMHATHI TOUEK HA TIOCKOCTH. OcBanBaTh MOHSITHE IPSIMOYIOJIBHON CUCTEMBI KOOPJIMHAT,
KOOPAMHATHI Ha |*YpaBHeHue npsaMol.* YriaoBod Kod3()PUIMEHT, TaHTEHC YIJa |IeKapTOBBIX KOOPIMWHAT TOUKH.
IVIOCKOCTH HAKJIOHA, IapaJUIEJIbHbIE U NEPIEHANKYIISPHBIE IIPSIMBIE. HccaenoBarh ypaBHEHHE MPSMON M OKPYKHOCTU C OMOPOH
9 v) VYpaBHeHHe OKpyx)HOCTH. HaxoxaeHue KOOpAHMHAT TOYEK |Ha BOIIPOCHBIM IJIaH.
MEPECEUCHUS OKPY>KHOCTH U MIPSMOM. Haxoauth HeHTp ¥ paanyc OKpYKHOCTH I10 €€ YPaBHEHUIO.
Meroa KOOpAMHAT NPU PELIEHUH T€OMETPUYECKUX 3aa4. Pemath 3agauyMm Ha HaxOXJICHHE TOYEK IE€pEeCceYeHUs
Hcnonp30BaHne METOa KOOPAUHAT B IPAKTUUECKUX 3a7a4dax MPSMBIX U OKPYXHOCTEH C IIOMOILBIO METO/1a KOOPAUHAT.
Hcnoab3oBaTh CBOWCTBA YIIIOBOTO KO3(@uIMeHTa mpsiMon
OpU pEeUIeHUH 3a/ay, s ONPEAENICHUs PaclONIOKEHUS
MIPSIMOU.
IIpumeHsITH KOOPJAUHATHI MIPU PELIEHUU F€OMETPUUECKUX U
NPaKTUYECKUX 3a7ad, JJIs IOCTPOCHHUS MaTEeMaTUYECKUX
MoJIeIel peasibHbIX 3a/1a4 («METO/ KOOPIUHATY).
IMonb3oBaThCA Uil TMOCTPOCHHUST W MCCIENOBAaHUU
U(PPOBBIMU pECypCcaMHu.
3HAKOMHUTBCS C MCTOPUEN Pa3BUTHUSA T€OMETPUU
IIpaBuabHbBIE [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHCIEHHE HX 3JEMEHTOB. | DopMyaIupoBaTh onpeeIeHue MPaBUITLHBIX
MHOIOYIOJIbHUKH. |YHCIIO 7 M JIIuHA OKPYKHOCTH. JlJIMHA NyTM OKPY>KHOCTH.| MHOTOYT'OJIbHUKOB, HAXOAUTh UX DJIEMEHTBI.
Juna Pannannas mepa yria. IMosb30BaTHCSI OHATHEM JJIMHBI OKPYXHOCTH, BBEIAEHHBIM

OKPY’KHOCTH M
IJI0IIAb KPyra.
Bbliuucienue
nJjiomaaen

84)

[lnomanes kpyra W €ro HJIEMEHTOB (CEKTOpa M CErMEHTa).
Brruncnenue minomazaei Gpuryp, BKIIOYAIOMIMX JIEMEHTHI Kpyra.

C TOMOIIBI0 TPABUIBHBIX MHOIOYTOJIBHUKOB, ONpeneasiTh
YUCJIO T, JJIMHY IYTH U paJuaHHYI0 MEpY yriia 1o oopasity.
IIpoBoauTh Mepexoa OT paJlaHHON MEpHI yria K IpagyCHOU
¥ HA00OpOT MO BU3yaJbHOW OMOpe.

OnpeneassTh IJIOMAIb KPyTa.

BoiBoauth GopmyJinl (B TpasyCHOM U paiaHHON Mepe) A
JUIMH YT, IUIONIAJE CEKTOPOB M CErMEHTOB C ONOPOM Ha
BOIIPOCHBIN IIJIaH.

BuruucasaTe 1iomand  Quryp, BKIIOYAONINX AJIEMEHTHI
OKPY)XKHOCTH  (Kpyra) C ONOpOM Ha  CIOPaBOYHYIO
nH(pOpMaIHIO.

HaxoauTp mionaam B 3a7a4ax peajibHON KU3HU.

JABukenust

*Tlousrue o JABHXKCHHH ITIJIOCKOCTH.

Pa30uparp  npumepbl,  WUIIOCTPUPYIOUIME  IMOHATHS




IVIOCKOCTH [TapannenpHblil HepeHOC, TOBOPOT U cUMMETpUs. OCU U LIEHTPBHI | IBUKEHUS, LICHTPOB U OCEH CUMMETPUH.
(64) CUMMETPHH. @®opMyIHPOBATH OIPEIEICHUA IapauIEIbHOIO IIEpeHoca,
[Ipocreiimne NpUMEHEHN B PEILIEHUH 3aa4™. IIOBOPOTa M OCEBOM CHMMETPUU C BH3YaJbHOM OIIOPOM.
HaxoauTh HENOBMUKHbIE TOUKH 110 00pasLy.
HaxoanTh EHTPHI U OCH CUMMETPUI IPOCTEHIINX UTYp TIO
obpasiy.
*TIpuMeHATHh apajUIeIbHbI MEPEHOC M CUMMETPHUIO IIPU
peIIeHUN TEOMETPUIECKUX 3a/1ad (pa3OupaTh MIPUMEPHI).
Hcnoab30BaTh IS IOCTPOCHUS U UCCIIEIOBAaHUMN IU(PPOBHIE
pecypcbL.*
IloBTOpEHuUe, [ToBTOpEeHNE OCHOBHBIX IOHATHH U METOAOB KypcoB 7—9|OmnepupoBaTh MOHATHSAMH: QUTypa, TOYKa, IpsMas, yrou,
00o01menue, KJIacCOB, 0000IIEHUE U CUCTEMATHU3aLUs] 3HAHHH. MHOTOYTOJIbHUK, PpaBHOOEIPEHHBIH W  PaBHOCTOPOHHUI
cucremaru3amusi  |[Ipocreiimne reomerpuueckue QUIypbl KW HMX CBOMCTBA. | TPEYrOJIbHUKH, MPSMOYIOJbHBIM TPEYrojJbHUK, MeEIuaHa,
3HAHUI W3mepenne reoMeTpu4ecKiX BEJIUYHH. OuccekTpuca M BBICOTa TPEYTOJIbHUKA, Mapaljiesorpam,
(7 q) TpeyrogbHUKH. poMO, NpsAMOYIOJbHUK, KBapaT, Tpameuus; OKPYXKHOCTb,

[TapannensHble U NEPIIEHAUKYISPHBIE IPSMBIE.
OkpyXHOCTh M Kpyr. ['eomeTpuyeckue MOCTPOCHHs. YTIbI B

OKPY’KHOCTH. BrnmcanHple ¥ ONHKCAHHBIE  OKPYKHOCTH
MHOTOYTOJIbHUKOB.

[Ipsimast 1 OKpYKHOCTb.

YeThIpEXYroIbHUKH. Bnucannbie u OIMCAHHBIE
YEThIPEXYTOJIbHUKHU.

Teopema ITudaropa u Hayana TpuroHomerpuu. Pemenue oommx
TPEYTrOJIbHUKOB.

[IpaBuibHBIE MHOTOYTOJTbHHUKH.

[IpeobpazoBanus IJIOCKOCTH. JBrokeHus. [TomoGwue.
Cummerpus.

ITnomanes. Beruucnenne mromanei. Ihmomaan mogoOHBIX

dburyp.
JlexapToBBI KOOPAUHATHI HA IIJIOCKOCTH.
BekTopsl Ha IIOCKOCTH.

KacaTeJbHasl; paBeHCTBO U M0J00Ke (PUryp, TpeyroibHUKOB;
MapajuleIbHOCTh U NMEPHEHAUKYISIPHOCTh MPSIMBIX, YroJl
MEXIY NpPAMBIMH, CHMMETPHS OTHOCHTEIBHO TOYKH U
NpsIMOM; JJIMHA, PAcCTOSHME, BEJIWYMHA YIJa, IUIOLIAb,
EPUMETP.

Hcnoan3oBats  ¢opmyJibl:  MEepUMETpa M ILIOLIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXKHOCTH M IUIOIIAIN KpyTa,
00BbEMa IPSMOYTOJIBHOTO MapajuIeIenuesa.

OnepupoBaTb MNOHATHAMHU: IPAMOYrojbHAas  CHCTEMaA
KOOpJIWHAT, BEKTOP; MCNOJAb30BaTh JOTH IOHATHS A
MIPEICTABICHNS JaHHBIX U PELICHUS 3a/1ad, B TOM YHCIE U3
JIPYTUX y4EOHBIX MMPEIMETOB.

Pemiate 3agaum Ha TOBTOPEHHE OCHOBHBIX IIOHATHUH,
WJUTIOCTPAIMIO CBSI3eH MEXIy pa3MYHBIMU YacTAMHU Kypca.
Bbi6upaTs MeTOA [UIA PELICHUA 3aJa4u.

Pemathb 3aqa4u U3 MOBCEAHEBHON KU3HU.




TEMATHYECKOE IJIAHUPOBAHME YYEBHOTO KYPCA «BEPOSATHOCTH U CTATUCTHAKA»
(II0 TOJIAM OBYYEHUS)

7 kinacc (He meHee 34 1)

Ha3zpanue
pa3aesa (TemMbl)
(4mciI0 YacoB)

OcHoBHOE co/lep:KaHue

XapakTepucTHKA JeTeJIbHOCTH 00y4al0IuXCs

IIpencrasienue [IpencraBnenne ganHblx B Tabimuuax. [lpaktuueckue | OcBamBaTh  Ha  0a30BOM  YPOBHEe  CIOCOOBI
JaHHBIX BBIUMCJICHHUS] MO TaOMUYHBIM JaHHBIM. VI3BieueHue U | MPEACTaBICHHUS CTAaTUCTHMUYECKUX JaHHBIX U YHCIIOBBIX
(7 9) UHTEpIIpeTanus TAaOJWYHBIX NaHHBIX. [IpakThdeckas paboTra | MAacCHBOB C IOMOIIBI0 TaONWIl ¥ JUarpaMm ¢
«Tabnuup. UCIIONIb30BAHUEM  aKTYalbHBIX UM BaXHBIX JaHHBIX
I'paduueckoe mpencraBiaeHHE ITaHHBIX B BHJE KPYIoBbIX, | (Zemorpaduueckue JTaHHBbIE, IIPOU3BOJICTBO
CTONOMKOBBIX  (CTONMOYATHIX)  AuarpaMM.  YTeHHWE U | MPOMBIIUICHHOM U CEIbCKOXO3SWCTBEHHOW NPOAYKIIUU,
noctpoeHne  jguarpamm. Ilpumepel  nemorpaduyeckux | OOIIECTBEHHBIE U IPUPOJHBIE SABJICHUS).
JUarpamm. M3yyars Metoabl pabOTbl C  TaOJWYHBIMH U
[TpakTrueckas pabota «Jluarpammsiy. rpaUyecKuMU TPEJCTABICHUSAMU JaHHBIX C MOMOIIbIO
U(POBBIX PECYpCOB B XOJE€ MPAKTUUYECKUX padboT (c
HaIPaBJISIONICH TOMOIIIBIO).
OnucareabHas Uucnosslie Habopsl. CpenHee apudmeTnyeckoe. OcBauBaTh Ha 0a30BOM YpOBHe NOHATHS: YUCIOBOH
CTATHCTHKA Menuana 41ciaoBoro Habopa. Y cTOMUYMBOCTh METUAHBI. Habop, Mepa IeHTPaIbHON TEeHIEHINH (Mepa LIeHTpa), B
8 4) [TpakTuueckas padota «CpenHue 3HAUCHUS. TOM YHCJIE CpeIHee apuPMeTHIeCcKoe, MeTMaHa.

Haubonpiee n HauMeHbIIEe 3HAUEHUS YHCIOBOTO Habopa.
Pa3zmax.

OnucpiBaTh CTAaTUCTUYECKHME JAHHBIE C TMOMOIIBIO
cpemHero apudmeTudeckoro U Meauansl. Pemats 3amaun
(c UWCmoNMb30BaHHMEM 3PUTENBHON HATJSIIHOCTH W/WJIH
BepOaIbHOI OMOPHI)

HN3yyarp cBOMCTBA CPEIHUX, B TOM YHCIIE C IIOMOIIBIO
U(POBBIX PECYpPCOB, B XOJI€ MPAKTHYECKUX PadOT, (C
HaIpPaBJIAIOIIEN TOMOIIBIO).

OcBauBaTh Ha 6a30BOM YPOBHE NMOHATHSI: HanOobIIee




W HAMMCHBIICC 3HAUCHUA YU CIIOBOI'O MAaCCHBA, padMax.
PemaTp 3amauun Ha BbI60p crocoda onucaHus JaHHBIX B
COOTBECTCTBHUH C HpI/IpOl[OfI JaHHBIX u OeIsIMHU
Hncciacag0oBaHus C HanpaBnﬂ}omeﬁ IIOMOIIBIO.

Cayuaiinas
H3MEHYNBOCTH
(69

*CnyuaiiHass U3MEHYUBOCTh (puMepbl). YacTora 3HAYCHUH B
MaccuBe JaHHbIX. [ pynnuposka. ['uctorpammel.
[TpakTrueckas pabota «CiyuaitHasi ”3BMEHYHUBOCTH».*

*OcBauBaTh MOHSITHS: YacTOTa 3HAYCHUI B MacCHUBE
JIAHHBIX, TPYIITIUPOBKA JAHHBIX, TUCTOTpamMmMa.

CTpouTh TUCTOrpaMMbl IO 00pasiy

OcBauBaTh rpadUyecKue MPEJACTaBICHUS PA3HBIX BUJOB
CIIy4aifHOH H3MEHYHMBOCTH, B TOM YHCJIE€ C IOMOIIbIO
KU (POBBIX PECYypCOB, B X0JI€ MPAKTUYECKON PabOTh. ™

BBenenue B
Teopuio rpagos
(4 9)

*T'pad, BepuHa, pedpo. [Ipencrasnenue 3agauu ¢ MOMOIIBIO
rpada. CremneHp (BaJIEHTHOCTH) BepmInmHBL Yucimo pédep u
cymmapHas creneHb BepmuH. Llens u mukn. Ilyte B rpade.
[IpencraBnenne o cBsizHocTU Tpada. O6xox rpada (simepoB
nyTh). [IpeacraBnenue o0 OpueHTHPOBAHHBIX rpadax.™

*OcBauBaTh noHATHA: Tpad, BepmmuHa rpada, pedpo
rpada, cTerneHp (BAICHTHOCTh BEPIITNHBI), IIETTb U K.
OcBauBaTh MOHATHA: NyTb B rpade, SHIEPOB MYTh,
00xox rpada, OpueHTHPOBAHHBIN Tpad.

OOcyxaarb pemieHHe 3aJayM  HAa IIOMCK CYyMMBI
creneHerd BepmuH rpada, Ha MOUMCK o0xoxa rpada, Ha
MOWCK TMyTed B  OPHEHTUPOBAHHBIX Tpadax C
HaITpaBJIAOIIEH TOMOIIBIO.

OcBauBaTh CHOCOOBI TPEJACTaBICHUS 3aJad M3 Kypca
anreOpbl, TEOMETPHH, TEOPUH BEPOSTHOCTEH, IPYTHUX
OpeIMETOB ¢ ToMolblo rpadoB  (KapThl, CXEMBI,
AIIEKTPUYECKUE 1eNH, (YHKIHMOHAIbHbIE COOTBETCTBUS)
Ha rnpumepax. *

BepositHOCTB M
4acToTa
CJIy4aiiHOT 0
coObITUS

4w

*CnyyailHBIH ONBIT U CiIydaifHOe cOObITHE. BeposTHOCTH M
yactota coObITHA. Pojib MaloBEpOATHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITUH B MpuUpojJe U B obmectBe. MoHeTa U
UTPAIIbHASL KOCTh B TEOPUU BEPOSITHOCTEH.

[TpakTuyeckas padora «HacToTa BbIaieHUs opiay.™

*OcBanBaTh MOHSITHS: CIY4YalHBII ONBIT U CIy4allHOE
coObITHE, MAJIOBEPOATHOE U MPAKTHYECKH TOCTOBEPHOE
coObITHE.

M3yyarh 3HAYUMOCTb MAaJIOBEPOSITHBIX COOBITHH B
npupoJie M OOIIEeCTBE Ha BaXHBIX MpUMeEpax (aBapuu,
HECYACTHBIC ciy4au, 3aIuTa MIEPCOHAIBHON
uHpoOpMalny, epeaada J1aHHbIX).

H3yuyaTh poJIb KIACCUYECKUX BEPOATHOCTHBIX MOJENEH




(MOHeTa, UrpajibHasi KOCTh) B TEOPUHU BEPOSITHOCTEH.
Habawaare W M3y4aTh 4YacTOTYy COOBITUH B MPOCTHIX
OKCIIEPUMEHTAX, B TOM YHCIIE C MOMOINBIO HU(POBBIX
pecypcoB, B X0/i€ IPaKTUYECKOi paboThL.™

O00011eHue,
KOHTPOJIb
v

IIpencraBnenne  maHHbIX.  OmnmcarenbHas — CTaTUCTHKA.
BeposiTHOCTB ClTy4aifHOTO COOBITHSI.

[HoBTOPATH M3YyYEHHOE U BBICTPAUBATH CHUCTEMY
3HAHUN.
Pematp 3ajaum Ha OpejCTABICHUE U ONMHACAHUE JTAHHBIX

C IIOMOIIIBIO HU3YUCHHBIX XapaKTCPUCTUK C
HAaIpPaBJISIOIECH TOMOIIBIO.
O0cyxaaTh npuMepsbl CIIy4aiHbIX COOBITHIA,

MaJIOBEPOATHBIX u IIPaKTUYECKU JIOCTOBEPHBIX
CIIy4alHbIX COOBITUH, WX POJIM B TPUPOAEC U KU3ZHU
4eJI0BEKa

8 ki1acc (He menee 34 4)

Ha3zpanue
pasaesa (TemMbl)
(4MCJI0 YacoB)

OcHoBHOE coaepiKaHue

XapaKTepncTnKa HEATECJIbHOCTH Oﬁy‘lalOIlH/IXCﬂ

IloBTOpPEHME
Kypca 7 kiacca
CR))

[IpencraBnenne  paHHbIX. OmnMcarenbHass — CTATHUCTHKA.
Crnyyvaiinas usMmeHuuBocTh. CpeH1e YnciIoBoro Habopa.
Cnyualinple  coObITHS.  BeposTHOCTM M YacTOTHI.
Knaccuueckue Mozaenu TEOpUHM BEPOSTHOCTEH: MOHETa H
urpajibHasi KOCTb.

IloBTOpSAAITH H3y4CHHOE M BBICTPAUBATH CHUCTEMY
3HaHUM.

Pemiate 3agauu (0 BH3YyaJbHOHl  omope) Ha
IIPEACTABJICHUE M ONKMCAHME JAaHHBIX C IIOMOIIBIO
M3YYEHHBIX XapaKTEPUCTHK.

Pemars 3agaum (Mo BH3yaJdbHOW omope) Ha
MIPEACTABJICHUE TPYNIIMPOBAHHBIX JAHHBIX WM OIHMCAHHUE
CIIy4allHOM U3MEHUYUBOCTH.

Pemiate 3agaum (0 BH3YyaJbHOIl  omope) Ha
ompeneIeHue 4aCTOTHI CIIy4alHBIX COOBITHIH,
0o0cyxIeHNE MIPUMEPOB CIIy4aiHBIX COOBITHH,
MaJIOBEPOSATHBIX 51 MIPAKTUYECKU JIOCTOBEPHBIX




CIIy4aliHbIX COOBITUH, HMX POJIM B TPUPOAE U KU3ZHU
4eJI0BEKA.

OnucarejabHas *Otknonenus. Jlucnepcus uucinoBoro Habopa. CranmaptHoe | *OcBamBaTh NOHATHA: JHCIEPCHS W CTaHIAPTHOE
CTATHCTHKA. OTKJIOHEHHE YUCIIOBOTO Habopa. J[narpaMMbl paccemBaHus. > OTKJIOHEHHE, HCIOJIb30BaTh O3TU XaPAKTEPUCTUKHU JUIsSt
PaccenBanmne OTIMCAHUs PACCEMBAHUS JTAHHBIX.
JaHHBIX Y4acTBOBaTh B 00CY:KI€HUH T'HIOTE3bI 00 OTCYTCTBUH
(4 4) WM HAJIMYWAU CBSI3M T10 JMarpaMMamM pacCEUBaHUS.
CTpouTh JMarpaMMbl pPAcCeMBAaHUS MO WMEIOIIUMCS
JIAHHBIM, B TOM YHCJI€ C MOMOIIBI KOMIIbIOTEpa (Iocie
COBMECTHOT'O aHaIu3a).™
MHo:kecTBa MHOecTBO, MOAMHOXKECTBO. Omneparuyu Haja MHOkecTBamu: | OcBaMBaTh MOHSATHA: MHOXECTBO, 3JIEMEHT MHOKECTBA,
4 9) oObenuHeHue, mnepeceueHue,  nomnoysiHeHue.  CBoWHCTBa | MOJAMHOXKECTBO.
onepanui Hax MHOKECTBAMHM: MepeMECTUTENbHOE, | BBLIMOJHATH onepanun HaJ MHO>XECTBaMHM:
coueTaTesIbHOE, paclpeAe/InTeNbHOE, BKIOYECHHUS. 00BbeAMHEHNE, TIEpEeceYeHHE, AOOJIHEHUE (110 00pa3iy).
I'padpuaeckoe npeacTaBIcHUE MHOXKECTB. HUcmoup3oBaTh CBOMCTBA: MIePEMECTUTENHHOE,
COYeTaTeNbHOE, PACIPENSIUTENIbHOe, BKIIOYEHUs (C
MCIIOJIb30BaHUEM BU3YAIbHOM OMOPHI).
Hcnoan3oBarh rpaduyueckoe MpeAcTaBICHUE MHOXKECTB
MpU OMHMCAHUU PEaTbHBIX MPOLECCOB U SIBICHUM, MPU
pEIICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U KYPCOB
(c MCrONTb30BaHNEM BU3YAIbHOMN OIOPHI).
BepositHOCTH DneMeHTapHbIe COOBITHS. Crnyuaiinble coobiTHs. | OcBamBaTh HaA 0a30BOM YPOBHE MOHSTHS
CJy4YaiHOro bnaronpusitcTByIomIHe 3JIeMEHTapHbIC COOBITHA. | dJIEMEHTapHOE€ COOBITHE, CIydyailHOEe COOBITHE Kak
coobITHS BepositHoctn  coObiTuii. ONBITEI  C  PaBHOBO3MOXKHBIMH | COBOKYMHOCTh  ONArompHsITCTBYIONIMX — AJIEMEHTaPHBIX
(6 v) 3JeMEHTAapPHBIMH COOBITUSIMU. CTydallHbIN BBIOOD. COOBITHH, PABHOBO3MOYKHBIC AJIEMEHTApHBIE COOBITHS.

HpaKTI/IquKaSI pa60Ta «OIBITHI € PAaBHOBO3MOKHBIMU
OJIEMCHTApPHBIMU COOBITHSIMHIY.

PemaTth 3a7a4mn Ha BBIUMCIEHUE BEPOSTHOCTEH COOBITUI
[0 BEPOATHOCTSIM 3JIEMEHTApHBIX COOBITHM CIly4aiilHOTO
onbiTa (C MCHOJIb30BAHUEM 3PUTENIBHON HarsSAHOCTU
1/Wau BepOaIbHOM OIOpHI).

PemaTth 3a7a4n Ha BBIUMCIEHUE BEPOSTHOCTEH COOBITUI
B OIBITaX C PABHOBO3MOXXHBIMH  3JIEMEHTAPHBIMHU




COOBITUSIMH, B TOM YHCIIE C MOMOIIBIO KOMITbIOTEpa (C
UCIIOJIb30BAaHUEM  3PUTEIbHOM  HATMSJHOCTH  W/WIU
BepOAIILHOM OTIOPEI).

IIpoBoauTh, M M3y4YaThb ONBITHI C PABHOBO3MOXKHBIMU
AIIEMEHTAPHBIMH COOBITUSAMU (C MCIOJIB30BAHUEM MOHET,
UTpaIbHBIX KOCTEH, JIPyTHUX MOJICIICH )
B XOJ€ TMPaKTHYECKOW paboThl (C HCHOJIB30BAHUEM
BU3YaJIbHOU OMOPHI).

BBenenue
Teopuio rpagos
(4 9)

B

*JlepeBo. CBoiicTBa  JepeBa: €IMHCTBEHHOCTh  IIYTH,
CyILIECTBOBAaHUE BHUCAYCH BEPIIUHBI, CBSI3b MEXKIY UHUCIOM
BepIluH U unciaoM pédep. [IpaBuno ymHoxxenus.™

*OcBanBaTh NOHATHSA: JIepeBO Kak rpad Oe3 mwukia,
BHCsYas BEpIIMHA (JUCT), BETBb JEpeBa, NyTh B JIEPEBE,
JTUaMeTp Jepena.

H3yuath cBoOMCTBa JepeBa: CYIIECTBOBAHUE BHUCSYEH
BEpIIMHBI, EIWHCTBEHHOCTb MYTH MEXAY JBYMs
BEpILIMHAMH, CBS3b MEX]Y YHUCIOM BEpIIMH U YHUCIOM
peoep.

YuyacTBoBaTh B 00CYKICHHH pelleHUs 3a/a4yM Ha
IIOMCK M IIEPEUNCIICHHE IIyTeH B JEPEBE, ONpEICIICHUE
qucia BepIIMH uiau pédep B aepeBe, 00xoJ OMHAPHOTO
JepeBa, B TOM UHCIE€ C IIPUMEHEHHMEM IIpaBHIIA
YMHOXEHUS.™

Cayuaiinbie
co0bITHA
8 1)

*IIpoTUBOMNONIOKHOE  COOBITHE.
OO0benuHeHUEe U TiepecedyeHue coOwbiTHii. HecoBmecTHBIE
cobbiTuss. @opmyna cinoxeHus BeposTHocTed. [IpaBuio
YMHOXXEHHMSI ~ BEpPOSTHOCTEH.  YCIOBHas  BEPOATHOCTb.
HezaBucumbie  coObitusa.  IlpeacraBnenue — ciaydaifHOTo
JKCIIEPUMEHTA B BHJIE iepeBa.™

Huarpamma  Oiinepa.

*OcBanBaTb MNOHSATHA: B3aUMHO IPOTHBOIIOJIOKHBIE
COOBITHSA, OMEpalMK Haa COOBITUSIMH, OOBEAUHEHUE U
nepeceueHre coObITUH, auarpamma Diinepa (Ditnepa—
Benna), coBMeCTHBIE M1 HECOBMECTHBIE COOBITHSI.

H3yuaTh TeopeMbl O BEPOSTHOCTH OOBEIUHEHHUS JBYX
coObITHI ((POPMYIIBI CIIOKEHUST BEPOATHOCTEM).

YuyacTBOoBaThH B 00CY/KACHHM PelIeHUs 3aJa4d, B TOM
YHCJIe TEKCTOBBIE 33J]aul Ha ONpeesieHne BepOosSTHOCTEN
O00BbEIMHEHNUS M TIepECeYeHHs COOBITHH C TOMOIIbIO

YUCIIOBOM mpsiMOM, auarpamm  Diinepa, (HopMyIbl
CJI0’KE€HHUSI BEPOATHOCTEN.
OcBauBathb MOHATHA: IIPABUIIO YMHOKECHUS




BEPOSTHOCTEW, YCIOBHAs BEPOSITHOCTb, HE3aBUCHUMbIC
COOBITHS IEPEBO CIYYAHHOTO OIIBITA.

N3yuars cBoiicTBa  (ONpENENEHUsI) HE3aBUCUMBIX
COOBITHI.

YuyacTBoBaTh B 00CY:KI€HHH pelleHHsl 3aJa4yd Ha
OIIpe/IeTICHNE U UCTIOIb30BaHNE HE3aBUCUMBIX COOBITHI.
YuyacTBoBaTh B 00CYKI€HHH pelleHHs] 3aJa4yd Ha
IOUCK BEPOATHOCTEH, B TOM HYHUCIE YCIOBHBIX, C
MCTIOJIB30BaHUEM JIepeBa CIy4aiHOTO ombITa. ™

0O000menue,
KOHTPO.JIb
(4 4)

[TpencraBnenne nanHblx. OnucatenbHas craTUCTHKA. ['padel.
BepostHocTh CIIy4alHOTO COOBITHS. DNeMEHThI
KOMOWHATOPUKH.

I[loBTOPATH M3Yy4YCHHOE M BBLICTPAMBATH CHCTEMY
3HAHUU.

Pemiath 3aa4yu Ha IPEJCTaBICHUE U ONUCAHUE JAHHBIX
C  TOMOUIIbIO  H3YYEHHBIX  XapakTepUcTHK  (C
HCII0JIb30BaHUEM BU3YaJIbHOH OIOPHI).

*YuacTBoBaTh B O0CYKJA€HHM pelIeHusl™ 3aJa4m C
npuMeHeHueM rpados.

Pemate 3agaum Ha  HAXOXAECHUE  BEPOSITHOCTU
CIIy4aifHOrO COOBITHS N0 BEPOATHOCTSIM 3JEMEHTAPHBIX
COOBITHI, B TOM YHCIIE B OMNBITaX C PaBHOBO3MO>KHBIMU
AJIEMEHTapHBIMU COOBITUSAMU (C BU3yaJIbHOU OMOPOH).
*YuyacTBOBaTH B 00CY:KIEHHM PpelIeHHs™ 3ajdauyM Ha
HaXO0XJICHUE BEPOSITHOCTEN OOBEUHEHMS U NTepeceUeHUs
COOBITHI, B TOM YHCIIE HE3aBUCHMBIX, C UCIOJIb30BAHUEM
rpa@uyecKkux TMpeACTaBICHUN U JepeBa CIy4aiHOTO
OTIBITA.

*Y4yacTBOBaTH B 00CY:KI€HHHM pelIeHHs™ 3aja4yM Ha
nepevnciIeHne KoMOUHaIMi (4ncia nepecTaHoBOK, YMCIIa
COueTaHMil), Ha HaXOXIEHHE BEPOATHOCTEH COOBITHI C
NpUMEHEHHEM KOMOMHATOPUKH, B TOM 4HCIE C
HCIIOJIb30BaHueEM TpeyrosbHuKa [lackans.

9 kinacc (He MeHee 34 4)




Ha3zpanue
pa3naesa (TemMbl)
(4K CJI0 YacoB)

OcHOBHOE co/lep:KaHue

XapakTepucTHKA 1eITeJIbHOCTH 00y4a0IIMXCS

IloBTOpPEHME
Kypca 8 kiacca
(44)

[IpeacraBnenne  nanHbix.  OmnwucarelbHas  CTaTUCTHKA.
Omneparuu HaJ COOBITUAMU. He3aBUCUMOCTH COOBITHIA.

I[loBTOpATH U3YYEHHOE U BBICTPAUBATH CHCTEMY
3HAHUIA.

PemaTh 3a1aum Ha NIPE/ICTABIICHUE U ONMCAHUE JTAHHBIX.
Pemarr 3agmaum  Ha  HAXOXJIEHHE  BEPOATHOCTEH
00bEIMHEHUSI W TIEPEeCEeUeHUsi COOBITUM, B TOM YHCIIE
HE3aBHUCHUMBIX, C  HCIOJIb30BaHHEM  I'papUUYECKUX
IIPEACTABJICHUI U IepeBa CIIy4alHOTO OIBITA.

Pemath 3amaumM Ha TEPEYUCIICHUE KOMOMHAIMHN (4ucia
MEePECTaHOBOK, YHCJIa COYETaHWM), Ha HaXOXICHHUE
BEpPOSTHOCTEH COOBITHH c IpUMEHEHUEM
KOMOWHATOPHKHA, B TOM UYHCIE C HCIOJIb30BAHUEM
TpeyronbHuka [lackans

DJIeMeHThI
KOMOHMHATOPUKH
(44)

KombOunaropnoe mpaBuino ymHoOxeHus. [lepecTaHoBKH.
®axropuan. CouetaHus U 4yucio coyeTaHuil. *TpeyronbHUK
[Tackans.™ [IpakTnueckas pabota «Bpraucnenue
BEPOSITHOCTEN € MCIOJIB30BAHUEM KOMOWHATOPHBIX (DYHKIIHIA
AJIIEKTPOHHBIX TaOIUIIY.

OcBauBaTh Ha  0a30BOM  YpPOBHe  TNOHATHA:
KOMOMHATOpPHOE MPAaBUIO YMHOXEHHsS, YMOPAAOYECHHAs
napa, Tpoika OOBEKTOB, TIEPECTaHOBKa, (aKTopHua
qucaa, COYETaHWE, YHUCIO COYETaHWH, *TpeyrosbHUK
[Tackans.™

Pemiare nmpocreiilime 3axa4yM  Ha  TEPEYMCIICHHE
YIIOPSIOYESHHBIX nap, TPOEK, NepevrCcIeHIe
NEPECTAHOBOK M COYETAaHUH HIIEMEHTOB pPa3IMYHbIX
MHOXECTB (TI0 00pa3iy).

Pemiats mpocreiimime 3agauym Ha NPUMEHEHHUE 4YHCIIA
codeTaHnii B anredpe (CoOKpanéHHoe YMHOKEHHE, ONHOM
HrroToHa) (C HampaBAIONIeH MOMOIIBIO).

Pematb, mnpuMeHsin KOMOWHATOPHWKY, 3aJadyd Ha
BBIUUCIICHHE BEPOSATHOCTEH, B TOM YHUCIIE C TOMOIIbIO
AIIEKTPOHHBIX TaOJMUI] B XOJ€ MpaKTH4YeCKON paboThl (C
BU3YyaJIbHOW OMOPOIA).




I'eomeTpuueckast
BEpPOSAATHOCTH
(44)

*T'eomerpuueckast BepossTHOCT. CitydaiiHbIi BEIOOp TOUKHU U3
(GuUrypbI Ha MIIOCKOCTH, U3 OTPE3Ka, U3 AYTH OKPYKHOCTH.™

*OcBanBaTh MOHSITHE TEOMETPUUECKON BEPOSTHOCTH.
Y4yacTBoBaTh B O00CYXJIE€HUM pelIeHHs] 3aJayM Ha
HaX0XICHUC BepOSITHOCTefI B OIIbITax, HpeIICTaBI/IMBIX
KaK BBIOOp TOYEK W3 MHOTIOYTIOJbHHUKA, Kpyra, OTpe3Ka
WIM IyTH OKPY>KHOCTH, YUCIIOBOT'O IPOMEKYTKA™

HcnuiTanuns
bepnyaan
(6 9)

Ucneitanune. VYcnex u Heynaua. Cepus HCHBITaHUM 10
neporo ycnexa. HWcnoeitanus bepuymnu.  BepositHocTH
coObiTUii B cepun wucnbiTaHuid bepuymmu. IlpakTuueckas
pabota «Vcnwitanus bepuymim.

OcBauBaTh Ha 0230BOM ypPOBHEe NMOHSITHS: UCIBITAHUE,
3JIEMEHTAapHOE COOBITHE B CIBITAHUU (YCHEX U HeyAaua),
cepusi UCHBITAHWM, HACTyIUICHME IIEpBOro  ycmexa
(Heynaum), cepus ucnbITaHUN bepHysun.

Pemare  mpocreiiude  3ajayM Ha  HAXOXKJIEHUE
BEPOSTHOCTEN COOBITUI B CEpUU UCIBITAHUH J10 MIEPBOTO
ycriexa, B TOM YHCJIE C MpUMEHEHHEM (OPMYIIbI CyMMBI
reOMETPUUECKON Iporpeccuu (€ onopoi Ha CIPABOYHYIO
nH(pOpMaIHUIO).

Pemiate mpocreiimme 3axauMm Ha  HAXO0XACHHUE
BEPOATHOCTEM  JJIEMEHTAPHBIX COOBITMH B  CEpUU
ucnelTaHuil bepHymiM, Ha HaXO0XIEHUE BEPOSITHOCTH
ONpEeAEeNIEHHOT0 4YHMCIIa YCIEXOB B CEpPUM HCHBITAHUUN
bepnymu (¢ BU3yansHoOii oropoii).

H3yuath B X0/1e NpaKTH4eCKOil padoThl, B TOM YHCIE C
MOMOIIBIO HU(POBBIX PECYPCOB, CBOMCTBA BEPOSATHOCTH B
cepuu UcnbITaHni beprymum

Cayuaitnas
BE¢JIMYUMHA

6w

CrnyuaiiHas BeIMYMHA W PACHPENETICHHE BEPOSATHOCTEM.
MareMaTtnueckoe OXHJAaHWE M JUCIEpPCUs  CIIy4ailHOU
BeIMUYMHBL. [IprMepel MaTeMaTHuYecKOro OXHUAAHHUA Kak
TEOPETHYECKOTO CPEHETO 3HAUCHHS BEITMYHHBI.

[Tonstue o 3akoHe  Oonbmux  yucen.  V3mepeHue
BEpPOSITHOCTEN C TMOMOUIBI0 4acToT. [IpuMeHeHHme 3akoHa
OOJIBIINX YHCEIL.

OcBouts Ha 0a30BOM YpOBHe NOHATHA: ClIydaiHas
BEJINYMHA, 3HAa4YeHUe CIIy4alHOMN BEJINYMHBI,
pacrpenesieHue BEpOsTHOCTEN.

N3yyarp u 00Cy:KDaTb NpUMEPHl JUCKPETHBIX U
HEMPEPBbIBHBIX CIyYaiHbIX BEITUYMH (POCT, BEC YEIOBEKA,
YUCJIIEHHOCTh HaceJeHus, JIpyrue N3MEHYMBBIC
BEJIMYMHBI, PACCMATPUBABILUECS B KypCe€ CTATUCTHKH),
MOJENIBHBIX ~ CIIYYalHBIX BEJIMYMH, CBA3AHHBIX CO
CllydyaiiHBIMU OIbITaMH (OpocaHue MOHETHI, UTpajbHON
KOCTH, CO CITy4alfHbIM BHIOOPOM U T. I1.).




OcBanBartb Ha 0a3zoBOM YpoBHE NOHATHUA.
MATEMAaTHYCCKOEC OXHIAAHUC cnyqaﬁHoﬁ BCJIIMYMHBI KakK

TEOPETHYECKOE  CpeAHee  3Ha4YeHWe,  JUCIEPCHUs
CITy4ailiHOW BEJTMYMHBI KaK aHAJIOT JUCIIEPCHH YHCIOBOTO
Habopa.

Pemats 3amauMm Ha BBIYMCIIEHUE MAaTEMAaTHYECKOTO
OXKMJIAHWS U  JUCIEPCUHM  AUCKPETHOW  CIly4anHOU
BEJIMYUHBI 10 33JJAHHOMY PAaCIPEICIICHUIO, B TOM YHUCIE
3aJa4, CBS3aHHBIX CO CTpPaxOBaHUEM M JioTepesMu (c
HAIPABIIAIONIECH TOMOIIIBIO).

3HAKOMHUTBCS C MaTeMaTU4YECKUM  OXHJAHUEM U
JUCTIEpCUEH HEKOTOPBIX paCHpelesieHUd, B TOM YHUCIe
pacnpeziesieHusl Cay4yailHOW BEJIMYMHBI «YHUCIIO YCIIEXOBY
B CEpUM UCIIBITAHUN bepHyiuin.

M3yyaTrh, d9acTtoTy COOBITHS B  MOBTOPSIOIIUXCS
CJIy4alHBIX OIbITaX KakK CIy4alHYIO BEJIUYUHY.
3HaKOMHUTBCS C 3aKOHOM Oonbliux uucen (B Qopme
bepuymnau): npu OGonbIIOM 4YMCIE ONBITOB YacToTa
coObITHSI OJIM3Ka K €r0 BEPOSITHOCTH.

Pemate 3amaum Ha H3MEPEHUE BEPOSTHOCTEH C
MOMOIIIBIO YaCTOT (C HAMPABIIAIOIICH MTOMOIIIBIO).
OOcykmaThb  poidb  3akoHa  OOJIBIIMX  4HMCel B
000CHOBaHUHU 4acTOTHOIO MeToaa U3MEPEHMS
BEPOSITHOCTEH.

OOcy:k1aTh 3aKOH OOJBIIMX YHCENT KakK MpOsBICHHUE
CTaTUCTUYECKOM YCTOMUMBOCTH B U3MEHUMBBIX SIBJICHMUSIX,
pOJIb 3aKOHA OOJIBLIMX YHCENT B HPHUPOJIE M B KU3HU
4eJI0BEKA.

O0001menue,
KOHTPOJIb
(10 v)

IIpencraBnenue  1aHHBIX.
BepostHOCTB CIIy4aitHOTO COOBITHSI.
KoMOuHaTOpuku. CiiydaliHble BETUYHHBI U PACTIPE/ICIICHUS.

OnucarenpbHast  CTAaTUCTHKA.
DeMeHTHI

IloBTOpPSITH H3y4EHHOE U BBICTPAMBATH CHCTEMY
3HAHWH.

Pemarsp 3a1a4u Ha IPEACTABICHUE U ONMCAHUE TAHHBIX.
Pematr 3amauMm  Ha  HAXOXKIEHUE  BEPOATHOCTEH
COOBITHIA, B TOM YHCII€ B OIMBITAX C PaBHOBO3MOKHBIMHU




BEPOATHOCTEMN
BBIYUCIISITh
CIIy4alHbIX

AJIEMEHTAPHBIMU COOBITHSIMH,
OOBEIMHEHNUSI W TepeceYeHUs COOBITHH,
BEPOATHOCTH B ONBITAX C CEPUAMHU
HUCIIBITAaHUI

[Ipu pazpaborke pabodeil mporpaMmbl B TEMAaTHYECKOM IJIAHUPOBAHUM JOJKHBI OBITH YYTEHBI BO3MOKHOCTH

WCIIOJB30BaHUs  DJIGKTPOHHBIX (IUPPOBBIX) 00pa30BATEIbHBIX PECYPCOB,

ABJITFOIITUX CSL y‘—IC6HO-MCTOI{I/I‘IeCKI/IMI/I

MaTepuaiamMu (MyJIbTUMEAUIHBIE MPOTPAMMBbI, 3JIEKTPOHHBIE YYEOHUKM W 3aJa4YHUKH, DJIEKTPOHHBIE OMOIMOTEKH,
BUPTYaJIbHbIE TAOOPATOPUU, UTPOBBIE MPOTrPAMMBI, KOJUIEKIIMU HU(POBBIX 00pa30BaTENbHBIX PECYPCOB), UCIIOJIb3YEMbBIMU
JUIsl 00y4Y€HHUs U BOCIIUTAHUS PA3JIMYHBIX PYIII MOJIb30BATENEH, TPEACTABICHHBIMU B 3JIEKTPOHHOM (LIMPPOBOM) BUIE U
peanusyromumMu  aunaktuaeckue Bo3moxHocTH WMKT, coaepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATENBCTBY 00

o0pa3oBaHUMU.

[ToypouHO€E MIIaHUPOBAHUE
Anrebpa 7- 8 Kacc

7 KIIACC
KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara uupposeie
Tema ypoka Kontpoabnubie IIpakTnyeckue
n/n Bcero u3ydeHusi  o0pa3oBaTeJbHbBIC
padoThI padoThI
pecypchl
1 [TonsTHE panOHaNBHOIO YKCIIA 1
5 Apudmernueckue qeiCTBUS C 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernyeckre 1eHCTBHS C 1
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue IeHCTBHS C 1




pairoOHaJIbHBIMHU YUCJIaMU

Apudmernueckne ISHCTBHS C

> paloHaIbHBIMU YHCIIAMU
6 Apudmernueckne IeHCTBHS C
panroHaTBbHBIMHU YUCIAMH
7 CpaBHeHue, ynopsio4nBaHue
paIMOHATIbHBIX YHCE
8 CpaBHeHue, ynopsi04MBaHue
paIMOHATIBbHBIX YHCE
9 CpaBHeHue, ynops04MBaHue
paMOHABHBIX YHCE
10 Crenens ¢ HaTypalabHBIM bubnnorexa [JOK
IIOKa3aTeseM https://m.edsoo.ru/7f4211de
11 Cremnenb ¢ HATYpaJTbHBIM bubnuoreka [JOK
IOKa3areyieMm https://m.edso00.ru/7f421382
12 Cremnensb ¢ HATYpaJbHBIM bubnmnoreka [JOK
IIOKa3aTeIeM https://m.edsoo.ru/7f42154¢
13 Crenens ¢ HaTypalIbHBIM bubnnoreka [JOK
[I0Ka3aTeneM https://m.edsoo.ru/7f4218be
14 CreneHsb ¢ HaTypaIbHBIM
MoKazaresieM
15 Pemtenne 0oCHOBHBIX 3aV)1atI Ha 1polwu,
MPOIICHTHI U3 PEaTbHOMN MPAKTHKH
16 Perienue 0CHOBHBIX 3a/1a4 Ha IpoOH,
MIPOLIEHTHI U3 PEAbHON MPAKTUKH
17 Pemenre ocCHOBHBIX 3a/1a4 Ha 1podH,
MIPOIICHTHI U3 PEaTbHOM MPAKTHKH
18 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpOOH,




MIPOLIEHTHI U3 PEAIbHOI MPAKTUKH

[Ipu3Haky AeIUMOCTH, PAa3JI0KEHUS

19
Ha MHOXXUTEJIM HaTYPAJIbHBIX YHCEIT
20 [Tpu3Haku JeTUMOCTH, PA3JIOKCHHUS
Ha MHOXKUTEJIM HATYpPaJIbHBIX YUCEIl
21 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas IPOMOPIMOHATBHOCTH
99 Peanpubie 3aBucumocTw. [Ipsimast u
oOpaTHas IPOMOPIIMOHATBHOCTH
93 Peanpnbie 3aBucumocTw. [Ipsimast u
oOparHas MPOIOPIUOHATEHOCTH
24 Peanbnsbie 3aBucumoctu. [pamasa u
oOpaTHas IPOMOPIIMOHATBHOCTH
o5 KonTponbHas padota no teme
"PanimoHanbpHbIE yncia'
26 BykBEHHBIE BBIDAKEHUS bubmorexa [IOK
YK p https://m.edsoo.ru/7f41feec
27 DopmyIbl
28 Dopmyisl
29 [Tepemennsbie. JlomycTrMbIe 3HAYCHHS
MIePEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX
30 BBIPAKEHUI, PACKPBITAE CKOOOK U Eubmorexa I[OK
p » Packp https://m.edsoo.ru/7f41fafa
TIPUBEICHNE TTOTOOHBIX CIIAraeMBbIX
[Ipeobpa3oBanre OYKBEHHBIX
31 BBIPAXKEHUI, PACKPBITUE CKOOOK U bubmorexa [IOK
p - Packp https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTOIOOHBIX CIaraeMbIX
32 [IpeobpazoBanre OyKBEHHBIX




BBIPQXXEHUI, paCKpBITHE CKOOOK U
MIPUBEICHUE TTOIOOHBIX CIIaraeMbIX

[IpeobpazoBanme OyKBEHHBIX

33 BBIPKCHHH, pACKPBITHE CKOOOK U
MPUBEICHNE TTOAO0HBIX ClIaraeMbIX
34 CBoiicTBa CTENIEHU C HATYPaJIbHBIM bubnmoreka [JOK
IOKa3aTeyieM https://m.edso00.ru/7f421382
35 CBoiicTBa CTETICHU C HATYPAIbHBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENIEHU C HATYPAIBHBIM bubnnorexa [JOK
MoKa3areyieMm https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 Mrororert https://m.edsogru/7f42276e
bu6mmorexa [IOK
38 Mrororert https://m.edsogru/7f422930
39 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmnorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOTOYJICHOB https://m.edso0.ru/7f423182
43 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmorexa LHOK
https://m.edsoo.ru/7f42464a
45 @opMyJIbl COKPAILEHHOTO YMHOKEHUS bubnmoreka [JOK




https://m.edsoo.ru/7f424c12

46 ®opMyIIbl COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f424fd2
47 @opMyIIbl COKPAIIEHHOTO YMHOXKECHUS bubmmorexa LIOK
https://m.edsoo.ru/7f4251d0
48 Paznioxxenre MHOro4ieHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo0.ru/7f423312
49 PaznoxxeHrne MHOTOYJICHOB Ha bubmuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 Paznoxenre MHOrO4wIeHOB Ha bubnuorexa [JOK
MHOXUTEIN https://m.edsoo.ru/7f4239de
51 PasnosxeHre MHOro4IeHOB Ha
MHOXHUTEITHN
59 KonTponbHas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
VYpaBHeHue, mpaBuia
53 npeoOpa3oBaHusl ypaBHEHUS,
PaBHOCUJIBHOCTh YpaBHEHU
JInHeitHoe ypaBHEHHE C OJJTHOU
54 MIEPEMEHHOM, pelleHne JMHEWHBIX
ypaBHEHUN
JIuneliHOEe ypaBHEHHE C OTHOU
55 nepeMeHHO}piII,) pelieHne nnﬂHeﬁme bubmmorexa LIOK
. https://m.edso00.ru/7f420482
ypaBHEHUM
JInHeliHOEe ypaBHEHME C OAHOU
56 IIEPEMEHHOM, pelIeHNEe TMHEUHBIX
YpaBHEHUI
S7 Pemrenue 3amnayu ¢ noMouIp1o bubnmoreka [JOK




ypaBHEHUU https://m.edsoo.ru/7f42064e
58 Pemenue 3aga4 ¢ momoIpio bubmuorexa [JOK
YPaBHEHHM https://m.edso0.ru/7f420806
59 Pemenue 3a1a4 ¢ moMoIIbIo bubmuorexa [JOK
YPaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemenne 3aga4 ¢ moMoOIIbIO bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHenHoe ypaBHEHHE C IByMS bubnuotexa [JOK
MePEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427c32
62 JInHeHoe ypaBHEHHE C IBYMS bubnnoreka [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEHHBIX YPaBHEHHUN bubnnorexa [JOK
C ABYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHEHHBIX YpaBHEHHUH
C IByMsI IEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHHH
C IByMsI IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEIHBIX YpaBHEHUH
C IByMsI IEPEMEHHBIMU
67 Pemrenue cucreM ypaBHeHU bubmorexa [JOK
https://m.edsoo.ru/7f4284de
68 Pemrenue cucreM ypaBHeHU bubmoreia HOK
https://m.edsoo.ru/7f42865a
69 Pemrenue cucreM ypaBHeHU bubmorexa OK
https://m.edsoo0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHUN
71 Pemrenne cucreM ypaBHeHUN
72 KonTponbHas pabota mo Teme bubnmoreka [JOK




"JIuneitnpie ypaBHeHHS"

https://m.edsoo.ru/7f421044

73 Koopaunara Touku Ha ipsamMoit bubmmorexa [JOK
https://m.edsoo.ru/7f41de76
bubnunoreka [HOK

4 HucoBbIe IPOMEIK Y TKiL https://m.edsogru/7f41dff2

75 YwucioBble TPOMEKYTKH

76 PaccrosiHre MeXy IByMS TOUKAMH

KOOPIMHATHOU IIPSIMOM
77 PaccrosiHne Mex1y IByMs TOUKaMU

KOOPJAMHATHOU MPSMOK
78 [IpsmoyronbHas cucTeMa KOOpAUHAT bubnuorexa [JOK

Ha IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [HOK

HAa IUIOCKOCTH https://m.edsoo.ru/7f41e42a

80 ITpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK

bopmynamu https://m.edso0.ru/7f41e8a8

81 ITpumeps! rpaduKoB, 3a1aHHBIX bubnnoreka [JOK

dbopmynamu https://m.edsoo.ru/7f41ed80

82 [Tpumeps! rpaduKoB, 3a1aHHBIX

bopmynamu

83 ITpumeps! rpaduKoB, 3a1aHHBIX

dbopmynamu

84 Urenue rpaukoB peabHbIX bubanorexka [JOK

3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24

85 Urenue rpa(i)I:IKOB peanbHBIX

3aBUCHUMOCTEM
86 SO — bub6nuorexa [IOK

https://m.edsoo.ru/7f41ef06




87 I'paduk Gyakmmm
. . bubmumorexa [IOK
88 Cooifcrsa gy https://m.edsogru/7f41f078
N . bubnunoreka [HOK
89 Cioifcrsa gy https://m.edsogru/7f41f1fe
. bubnunoreka [HOK
%0 Juneiinas pymuns https://m.edsogru/7f427282
. bubnnoreka [JOK
o Justefiriast Qymkiis https://m.edsogru/7f427412
92 [Toctpoenue rpaduka TUHEHHON bubnnoreka [JOK
byHKIIUN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduka TuHEHHON
byHKIIUN
94 I'padux pynkumm y =[x|
95 I'paduk pynkumm y =[x|
KonTponbHas pabota no teme
96 "KoopauHats! 1 rpaduky. bubnnoreka [JOK
Oynkun'"/Beepoccuiickas https://m.edsoo.ru/7f41f50a
poBepoyHas paboTa
[ToBTOpEHNE OCHOBHBIX MOHITUAN H
97 METOA0B, 0000IIeHNE bu6mmorexa [IOK
3HaHuil/Bcepoccuiickas mpoBepoyHas https://m.edso0.ru/7f429c6¢c
pabota
[ToBTOpEHNE OCHOBHBIX MOHITHN H
98 METOJIOB Kypca 7 Kilacca, 0000IIeHne bubmorexa HOK
N https://m.edso0.ru/7f429f32
99 IloBTOpEHNE OCHOBHBIX MOHATUH U bub6nuorexa [IOK

METO/IOB Kypca 7 Kjacca, 00001eHne

https://m.edsoo.ru/7f42a0e0




3HaHUHU

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubmuorexa [JOK
100 MCTO,Z[?B Kypca 7 Kiacca, 00o01ieH1e 1 https://m.edsoo.ru/7f42a27a
3HAHUI
101 HroroBas KoHTpoJIbHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOIOB Kypca 7 Kiracca, 00001ieHue 1 Bubmaorexa ITOK
Hv P ’ H https://m.edso00.ru/7f42a900
3HAHWUI
OBILIEE KOJIMYECTBO HACOB I10 102

I[TPOT'PAMME




& Kjacc

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 KBanpatHblii KopeHb U3 yrcia 1 bubmmorexa [JOK
P P https://m.edso00.ru/7f42d452
bubmuorexa [JOK
2 [TonsiTHE 00 HPPANMOHAIIEHOM YUCIIC 1
ppatt https://m.edsoo.ru/7f42eaaa
3 Jecstuunbie MpUOIMKEHUS 1
HUPPALMOHATBHBIX YUCE
4 JecsatTruunbie MpUOTMKEHUS 1
MPPALMOHATIBHBIX YUCEN
5 JlelicTBUTENBHBIC YHCTIA
CpaBHeHHE IEUCTBUTENBHBIX YHCEI
CpaBHEeHHE TEUCTBUTEIBHBIX YHCEI
8 Apudmerndeckuil KBaapaTHbIHI 1
KOpEHb
9 VYpaBHeHue Buaa X* = a 1
CaolicTBa apupMeTUIECKUX bubnuorexa [IOK
10 . 1
KBaJpaTHBIX KOPHEN https://m.edso0.ru/7f42d862
11 CaotlicTBa apuMeTUUECKUX 1 bubnuorexa [JOK
KBaJPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
12 [TpeobpazoBaHue YUCTOBBIX 1 bubnnorexa [JOK
BBIPKEHHM, COAEPIKALUX https://m.edso0.ru/7f42dd26




KBaApaTHbIC KOPHHU

[Ipeobpa3zoBanue YUCIOBBIX

bubmuorexa [JOK

13 %
BRIPICHIH, CONCPRAlIX https://m.edsoo.ru/7f42ded4
KBaJpaTHBIE KOPHHU
[IpeobpazoBanue YUCTOBBIX
14 BEIpAXKCHUH, COACPKAIUX buGnnorexa [IOK
P » CoMepaalll https://m.eds00.ru/7f42e0be
KBaJIpaTHBIEC KOPHU
[Ipeobpa3zoBanue YUCTOBBIX
15 BEIpAKCHUH, COCpKAINX bubmmorexa [IOK
p » CONEpAKAIL https://m.edso0o.ru/7f42e262
KBaJIpaTHBIC KOPHU
16 CrerneHs ¢ 11eJIbIM [TOKa3aTeIeM bubmorexa LOK
H https://m.edsoo.ru/7f4354a4
CranmapTHas 3aIUCh YHCIIA.
Pa3mepbl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T AJIEMEHTapHbBIX YaCTHIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edso0.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKaroIIleM MUpe
18 CBOMCTBA CTEIEHH C IIEIBIM bu6mmoreka [JOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
19 CBolicTBa CTENEHHU C LENBIM bubnnoreka [JOK
oKa3aTreiieM https://m.edsoo.ru/7f435648
20 CBoMCTBa CTENEHH C LIEJIBIM bubnuorexa [JOK
MoKa3aTejieM https://m.edsoo.ru/7f435648
91 CBOMCTBA CTEIEHH C IIEIBIM bubmuoreka [JOK
okas3arejieM https://m.edsoo.ru/7f43599a
99 CBolicTBa CTENIEHHU C LENBIM bubnnorexa [JOK

IIoKa3aTcjieM

https://m.edsoo.ru/7f435ed6




23

KBagpaTHbiii TpExwieH

24 KBanpaThslii TpéxuiieH
25 Pazno)xeHue KBaJpaTHOro TpEXUIeHa bubnunoreka [HOK
Ha MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3noxenune kBaapaTHOro TpéxuieHa bubnmoreka [JOK
Ha MHOXXUTEIIN https://m.edsoo.ru/7f42fd38
KonTtponbsHas pabora mo Temam
27 "KBanparusie kopHu. CreneHu. bubmorexa LHOK
T T U p— https://m.edso0.ru/7f42ec80
bubnuotexa [JOK
28 Adrebpaitiecicas Apoos https://m.edsogru/7f430382
JonycTuMble 3HaUEHUS
29 MIEPEMEHHBIX, BXOJSIINX B
anredpanvyeckue BoIpaKeHUs
JonmycTuMble 3HaUeHUSA
30 MIEPEMEHHBIX, BXOJIAIINX B
anredpanvyeckue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpanyeckoi 1podu https://m.eds00.ru/7f4308e6
. bubnuorexa [JOK
32 Coxpawenie apodei https://m.edsogru/7f430a8a
. bubnmnoreka [JOK
33 Coxpamene apodei https://m.edsogru/7f430f44
. bubnmnoreka [JOK
34 Coxpauerne apobeit https://m.edsogru/7f430f44
35 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubmuorexa [JOK
U JIeJIeHue anredpandeckux apooei https://m.edso0.ru/7f43128c
36 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnmoreka [JOK




U JIJICHHE anreOpandecKkux Apooeit

https://m.edsoo.ru/7f4315c0

37 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bubnmoreka [JOK
U JICJICHHE anreOpandecKkux Apooeit https://m.edso0.ru/7f4318c2
38 CnoxeHue, BBIUUTaHUE, YMHOKEHHE bu6mmoreka [IOK
U JIeJIeHUE anreOpandeckux apooei https://m.edsoo.ru/7f431a20
39 [IpeoOpa3zoBaHue BhIpaXKEHUH, bubnunoreka [HOK
coJiepXKaliux aaredpandeckue 1poou https://m.edsoo.ru/7f43259c
40 [Ipeo6pa3oBanue BbIpakeHUH, bubnnorexa [HOK
coJiepXKaliux aaredpandeckue Ipoou https://m.edso00.ru/7f432736
41 [IpeoGpa3oBanue BbIpakeHUH, bubnuoreka [IOK
coJiepKanux anredpanyeckue 1poodu https://m.edso0.ru/7f432736
42 KonTponbhas pabota no teme bubnuorexa [JOK
"AnreOpanyeckas 1poOp" https://m.edsoo0.ru/7f431d36
bubnnoreka [JOK
43 Keazpatiioe ypasietiie https://m.edsogru/7f42ee1a
44 HenonHoe kBagpaTHOE ypaBHEHNE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHNE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®dopmyna KOpHEN KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edso0.ru/7f42f158
47 ®dopmyna KOpHEW KBaIpaTHOTO bubnnoreka [JOK
ypaBHEHUs https://m.edsoo0.ru/7f42f3f6
48 ®dopmyna KoOpHeH KBaIpaTHOTO bubmuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f5a4
bubnmnoreka [JOK
49 Teopema Buera https://m.edsogru/7f42fef0
50 Teopema Buera bubnmoreka [JOK




https://m.edsoo.ru/7f430076

51 Peuienue ypaBHEHUM, CBOASIIUXCS K bubnnoreka [HOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenne ypaBHeHUH, CBOASIINXCA K bubmmoreka [JOK
KBaJPaTHBIM https://m.edso0.ru/7f43c3d0
[pocreiimme ApoOHO-paLMOHATBHbIE bubmmoreka [IOK
53
yYpaBHEHUS https://m.edso00.ru/7f4328c6
54 [Ipocreiimme 1poOHO-paIMOHATILHEIE bubnnoreka [JOK
YPaBHEHHUSA https://m.edso0.ru/7f432b6e
Pemienue TekcToBbIX 3a/1a4 ¢ bubnuotexa [JOK
55 .
MOMOILIBIO KBa/IPATHBIX YPABHEHUI https://m.edsoo.ru/7f42f75c
Perienue TeKCTOBBIX 3a7a4 C bubmuorexa [JOK
56 .
MMOMOUIBIO KBaJPATHBIX YPaBHECHUI https://m.edsoo.ru/7f42f8f6
57 KonrtponbHas padora no reme bubnuoreka [IOK
"KBanpatHble ypaBHeHUs" https://m.edso0.ru/7f4301f2
JIuneliHOe ypaBHEHHE C IBYMS
58 MePEeMEHHBIMH, €ro rpaduk,
MIpUMEPBI PEIICHHS] YPaBHEHUI B
LEJbIX YUCIIAX
JInneliHOE ypaBHEHME C 1ByMs
59 MEePEeMEHHBIMH, €ro TpaduK,
MpUMEPBI PEIICHHS] YPaBHEHUI B
LEJBbIX YUCIIaX
JInHeitHoe ypaBHEHUE C IBYMS
60 NepPEMEHHBIMH, €ro rpaduk,
MpUMEPBI PEIICHHS] YPaBHEHUI B
LEJIbIX YUCIIaX
61 Pemenune cucreM AByX JTUHEHHBIX




62

YpaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenue cucrem aAByX JTMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

63

64

65

Pewenne cucreM IByX JIMHEWHBIX
YPaBHEHUN C ABYMs IIEPEMEHHBIMU

[Tpumepsl perieHus cucTeM
HEJIMHEHHBIX YPaBHEHUH C ABYMS
NIEPEMEHHBIMU

[Tpumeps! perieHust CucTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
HepEeMEHHbIMU

66

I'padmuueckas unTeprperanys
YpaBHEHUS C ABYMS IEPEMEHHBIMHU U
CHUCTEM JIMHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmuueckas unTepripeTanys
YpaBHEHHUS C ABYMS [IEPEMEHHBIMU U
CHUCTEM JIMHENHBIX YPaBHEHUH C
JIBYMsI IEPEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

69

70

Pemenne TeKCTOBBIX 3a7ad C
IIOMOIIBIO CUCTEM YPAaBHEHUI
Pemienne TeKCTOBBIX 3a7a4 C
IIOMOLIBIO CUCTEM YPAaBHEHUM
Pemenye TeKCTOBBIX 3a7a4 C
IIOMOUIBIO CUCTEM YPaBHEHUI

71

72

YucnoBble HEPABEHCTBA U UX
CBOMCTBA

YucaoBwlie HCPABCHCTBA U UX




CBOMCTBA

73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 JIvHeiiHbIe HEpaBEHCTBA C OAHOM bubnunoreka [HOK
IIEPEMEHHOM U UX PEILICHUE https://m.edso00.ru/7f42c692
75 Jlunelinble HEpaBEHCTBA C OJJHOMN bubnmoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo0.ru/7f42c840
76 JInHeiiHbIe HEPaBEHCTBA C OAHOMN
IIEPEMEHHOM U UX PEIICHHE
77 CucTembl TUHEHHBIX HEPABEHCTB C bubnnoreka [JOK
OJIHOM ITIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42ch88
78 CucreMbl TUHEIHBIX HEPABEHCTB C bubnnorexa [HOK
OJHOM MEPEMEHHON U UX pElICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
N300pakeHue pereHus IMHEHHOTo
80 HEpaBEHCTBA U MX CHCTEM Ha bubmmorexa [TOK
. N https://m.edsoo.ru/7f42c9e4
YHCIIOBOM MpsIMOi
N300pakeHue pereHus IMHEHHOTo
81 HEpaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
. . https://m.edsoo.ru/7f42c9e4
YUCJIOBOU MPSAMOH
KonTponbhas pabota no remam
82 "HepaBenctBa. CrcteMbl
ypaBHEHHI"
bu6mmorexa [IOK
83 Honsrue ynicunn https://m.edso0.ru/7f433c12
84 OO6nacth onpeesIeHus] 1 MHOYKECTBO bubnuorexa [JOK
3HaYeHUN PYHKIUU https://m.edso00.ru/7f433d84
85 Cnioco6nI 3aanus GyHKIIANA




86

I'paduk dysakmm
CoiicTBa (pyHKINHU, UX

87
oToOpakeHHEe Ha rpaduke
88 Urenne 1 mocTpoeHue rpadukoB
byHKIII
89 [Tpumeps! rpadgukoB GyHKIUH,
OTPaKAIOIIUX PeaIbHBIC TPOIIECCHI
OYHKIMH, OMMCHIBAIONIUE MPSIMYIO U
90 06y aTIII{ MIPOTIO I/I:}IIanLHIlIe o bubmorexa LHOK
PATHYIO HpOTIOpH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX rpaduku
91 ['unepbona
92 ['unepOomna
bu6mmorexa [IOK
— v2
93 Ipadux pysuin y =x https://m.edsoo.ru/7f4343e2
bu6mmoreka [IOK
94 r =x2
paduk pymKim y =X https://m.edso0o.ru/7f434572
OyHkmmu Y =X,y = X3, y =YX,y =
95 |x|}'lr :I(pwicxoey emeHie ’ bubnuorexa LIOK
- TP . p . https://m.edso00.ru/7f434d38
YpaBHEHUI U CUCTEM YpaBHEHUU
Hrtorosast KOHTpoOJIbHASA
96 abota/Bceepoccuiickas mpoBepodHas bubmorexa LHOK
p p POBEp https://m.edsoo.ru/7f434eb4
pabora
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
97 METOJIOB KypcOB 7 U 8 KIIaCCOB, bubnuorexa [IOK
00606menue 3nanuii/ Beepoccuiickas https://m.edsoo.ru/7f4371aa
poBepoyHas paborta
08 [ToBTOpEHNE OCHOBHBIX MOHATHI U bub6nuorexa [IOK

METOJI0OB KypcOB 7 1 8 KJIacCOB,

https://m.edsoo.ru/7f43736¢




000011IeH1Ee 3HAHUI

IToBTOpEHNE OCHOBHBIX OHATHI U

bubmuorexa [JOK
%9 METO/I0B KYPCOB 7 1 8 KI1aCCOB, . https://m.eds00.ru/7f437510
000011IeHrEe 3HAHUI
IToBTOpEHNE OCHOBHBIX OHATHI U
100 METOHOB KypCcOB 7 1 8 KJ1acCcoB 1 bubmorexa LOK
YPCOoB /1 ’ https://m.eds00.ru/7f4376b4
0000111eHNe 3HAHMIT
IToBTOpEHNE OCHOBHBIX OHATHI U
101 METOJIOB KYpCOB 7 U 8 KJIacCOB 1 bubmorexa LIOK
OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNEe 3HAHNIT
[ToBTOpEHHE OCHOBHBIX IMOHATHI H
102 METOI0B KYPCOB 7 U 8 KJIaCCOB 1 bubnmorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f437858
0000111eHNEe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOTPAMME
[ToypouHO€E MIIaHUPOBAHUE
['eomerpus 7-8 knacc
7 xjacc
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kourpoabnble IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
1 [Ipocreiimme reomeTpuyecKue 1 bu6muoreka [JOK
00BEKTEI https://m.edso0.ru/8866b724
2 MHOroyroiabHUK, JJoMaHast 1 bubmuoreka [JOK




https://m.edso0.ru/8866ch6a

CMexHbIe U BEPTUKAJIBHBIE YIJIbI

bubnmoreka [IOK
https://m.eds00.ru/8866c5c0

CMexHbIe U BEPTUKAJIbHBIE YIJIbI

bubnunoreka LIOK
https://m.edso00.ru/8866c7be

CMexHbIe U BEPTUKAJIBHBIE YIJIbI

CMeXHBIC U BCPTUKAJIBHBIC YTJIbI

o N O o

CMexHbIe U BEPTUKAJIbHBIE YIJIbI

CMeKHBIC U BCPTUKAJIBHBIC YTJIbI

N R

N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIEHUE OTPE3KOB U
yI0B

10

N3mepenue JIMHEWHBIX U YIJIOBBIX
BEJINYUH, BBIUNCICHUE OTPE3KOB U
yIJIOB

bubmuoreka [{OK
https://m.edsoo.ru/8866c3ea

11

12

13

N3mepenne IMHENHBIX U YTI0BBIX
BEJIMYMH, BEIYUCIEHUE OTPE3KOB U
YIJI0B

N3mepeHne IMHENHBIX U YTII0BBIX
BEJINYMH, BBIYUCIIEHUE OTPE3KOB U
YTJIOB

[lepumerp u momans uryp,
COCTAaBJICHHBIX U3
MPSMOYTOJIBHUKOB

14

[lepumerp u momans Guryp,
COCTaBJICHHBIX U3
MIPSIMOYTOJIBHUKOB

15

[TonsiTHE O paBHBIX TPEYTOJIbHUKAX

but6mmoreka [IOK




Y TIEPBUYHBIC TIPE/ICTABICHUS O
paBHBIX (pUrypax

https://m.edso00.ru/8866ce80

16 Tpu npuszHaka paBeHCTBa bubnmoreka [JOK
TPEYroJIbHUKOB https://m.edso00.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bubmunoreka [JOK
TPEYrOJIbHUKOB https://m.edso00.ru/8866d34e
18 Tpu npu3zHaka paBeHCTBa bubnnorexa [JOK
TPEYTrOJIBHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
21 Tpu npu3zHaka paBeHCTBa bubnnorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866e88e
99 IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB
93 [Ipu3Haku paBeHCcTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
CBolCTBO MeMaHbI
24 MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, bubmmorexa [OK
L https://m.edso0.ru/8866e9ec
MPOBEIEHHON K TUTIOTEHY3€
CBolicTBO MeMaHbI
25 MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MIPOBEAEHHON K TUIIOTEHY3€
PaBHOOeIpeHHBIC U bubnuotexa [JOK
26
PaBHOCTOPOHHHE TPEYrOJIbHUKHI https://m.edsoo.ru/8866d6fa
97 [Ipu3naku u cBoiicTBa bubmuoteka [JOK

PaBHOOEAPEHHOTO TPEYTOJIbHUKA

https://m.eds00.ru/8866d880




28 [Ipu3sHaku u cBoiiCTBa bubnmnoreka HOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [IpusHaku u cBOMCTBA bubnmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866e26¢
30 HepaBenctBa B reomeTpun
bubnmnoreka HOK
31 Hepaerictsa b reomeTpin https://m.edsogru/8866e3a2
32 HepaBeHnctBa B reoMeTpun
33 HepaBenctBa B reomeTpun
34 [IpsiMOYTONBHBIN TPEYTOIBHUK C bubnuoreka [IOK
yriom B 30° https://m.eds00.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTOJBHUK C
yriaom B 30°
36 KonTponbhas padbota no teme bubnmnoreka HOK
"TpeyronbHUKH" https://m.edso0o.ru/8866echc
37 [TapannenpHble MpsMbIE, UX bubmuoteka [IOK
CBOMCTBA https://m.eds00.ru/8866ef64
38 [Tareiit noctynat EBkinaa
Hakpecr nexamue,
COOTBETCTBEHHBIE U
39 O/HOCTOPOTHHE YIIA, ]r?tptlr?sj-j/ljr?f:;(si? r(a/lésssfose
00pa3oBaHHbIE MTPH TIEPECCUCHUH T '
napajieNIbHBIX MPSAMBIX CeKyILei
Hakpecr nexamue,
COOTBETCTBEHHBIE U
40 OJTHOCTOPOHHUE YTJIBI,

00pa3oBaHHbIE MPH NTEPECEUCHUU
MapaJUIEIbHBIX NIPSMBIX CEKYILEH




41

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKYILEH

42

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH TTEPECEUCHUN
MapajuIeIbHBIX MPSMBIX CEKYIIEeH

43

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIbBI,
00pa3oBaHHBIE MTPH TTEPECEUCHUN
MapaJuIeIbHBIX MPSMBIX CEKYIIEH

bubnuoreka [{OK
https://m.edso00.ru/8866f3b0

44

45

46

47

[Ipu3Hak napajunenbHOCTH NMPSAMBIX
Yepe3 paBEeHCTBO PACCTOSHUMN OT
TOYEK OJHOU IPSIMOM 10 BTOPOH
psAMOI

[Ipu3Hak napajunenbHOCTH MPSAMBIX
4Yepes3 paBEHCTBO PACCTOSHUM OT
TOYEK OJTHOW MPSIMOM 10 BTOPOH
psAMOI

CyMMa yriioB TpeyroJibHUKa

CyMMa yriioB TpeyroJibHUKa

bubnunorexa LIOK
https://m.eds00.ru/8866f630

bubnunorexa LIOK
https://m.edso00.ru/8866f8ba

48

Bremnue yriiel TpeyrojapHHAKa

bubmmoreka [IOK
https://m.edsoo.ru/8866fa5e




49

BHemrnue yriel TpeyrojibHUKa

KonrponsHas pabora o Teme

50 "[TapamienbHbple TPSIMBIE, CyMMa bubmmorexa [JOK
| https://m.eds00.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpy>XHOCTb, XOPJIbl U TUAMETP, X bubnmnoreka HOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacarenpHast K OKpy>KHOCTH bubmmorexa LIOK
https://m.eds00.ru/88670e9a
53 OKpy>KHOCTB, BIIUCAHHAS B YT'OJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsitue o 'MT, npumenenue B bubnnorexa [JOK
3ajadax https://m.edso0.ru/8867013e
56 ITonsitue o 'MT, npumeHeHue B bubnnorexa [JOK
3ajJavax https://m.edso0.ru/88670508
buccekrpuca u cepeMHHBIN
57 MIEPIIEHIUKYJISAP KaK
reOMEeTPHUECKUE MECTa TOUEeK
OKpy>KHOCTb, OTIMCAHHAsl OKOJIO bubmuoteka [IOK
58
TpeyroJibHuKa https://m.edso0.ru/88670a62
59 OKpy>XHOCTb, OITMCaHHAsl OKOJIO
TpEeYroJbHUKA
60 OKpy>XHOCTb, BOMCaHHAas B bubnuotexa [JOK
TPEYTrOJIbHUK https://m.eds00.ru/8867103e
61 OKpy>XHOCTb, BIIMICAaHHAs B
TPEYTOJILHUK
62 [Ipocreimue 3a1aun Ha bubmuoteka [IOK
[IOCTPOCHUE https://m.eds00.ru/88671188
63 [Ipocreitmme 3axaun Ha but6mmoreka [IOK




[IOCTPOEHHE https://m.edsoo.ru/886712d2
KonrponsHas pabora o Teme
64 "OKpPY>KHOCTb U K 1 1 bubmorexa LIOK
Py pyT- . https://m.eds00.ru/88671462
['eomeTprueckne MoCTpOCHMS
[ToBTOpeHME U 006001IIeHNE 3HAHUI
65 OCHOBHBIX ITOHATUI U METOOB 1 buGnuorexa [IOK
https://m.edso0.ru/886715b6
Kypca 7 kiiacca
bubnunoreka LIOK
n 1 1
66 TOrOBA} KOHTPOJILHAA padoTa https://m.eds00.ru/886716ec
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
67 OCHOBHBIX IOHATHI U METOJ0B 1
Kypca 7 Kiacca
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
68 OCHOBHBIX ITOHATUI U METOOB 1 bubnnorexa LIOK
A https://m.edso0.ru/886719bc
Kypca 7 Kiacca
OBILIEE KOJIMYECTBO HACOB I10 68 4 0
[TPOI'PAMME
8 KJ1acc
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossbie
Tema ypoka Kontpoabusbie IIpakTuueckue
n/n Bceero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
1 [Tapamenorpamm, ero Npu3HaKu U 1 bubmuoreka [JOK

CBOWCTBA

https://m.edso0.ru/88671af2




5 [Tapannenorpamm, ero Npu3Haku 1 bubnmnoreka HOK
CBOMCTBA https://m.eds00.ru/88671ca0
3 [Tapamnenorpamm, €ro Nnpu3HaKu U bubnmoreka [JOK
CBOICTBa https://m.eds00.ru/88671ca0
YacTtHble cayyan napauienorpaMMoB
4 (mpsimo OJIZ}LIII/IK (I;)M6 KBa, - aT), Ux buomorexa LIOK
PAMOYT X, POMD, KBaZpat), https://m.eds00.ru/88671dea
IIPU3HAKU U CBOWCTBA
YacTtHble ciayyau napauienorpaMMoB
3) (mpsimo onzfmlc (I))M6 KBa, - aT), ux bubmmoreka [OK
PAMOYT D DOMD, KBaZpat), https://m.eds00.ru/88671f20
IIPU3HAKU U CBOWCTBA
YacTtHble cayyau napauienorpaMMoB
6 (IpsIMOYTOJILHUK, pOMO, KBaJpar), ux bubmmorexa LIOK
pAMOYT L POMD, KBazpat), https://m.eds00.ru/8867209¢c
IIPU3HAKU U CBOWCTBA
bubnuoreka [{OK
! Tpanets https://m.eds00.ru/88672358
3 PaBHOOOKas ¥ IPSMOYTOJIbHAS bubnmnoreka HOK
Tpanenuu https://m.edso0.ru/8867252¢
9 PaBHOOOKas U IpsIMOYTOJIbHAS bubmmnoreka HOK
Tpamneuun https://m.eds00.ru/88672858
bu6mmoreka IIOK
1 M
0 CTOML YABOCHHA MEAHAHBL https://m.edso00.ru/88672b14
11 LenTpanbHas cuMmmMeTpus bubnmorexa LOK
p P https://m.edso00.ru/88672b14
12 KonTponbhas pabota no teme bu6muoreka [JOK
"YeThIpEXyroJbHUKN" https://m.eds00.ru/88672c9%
Teopema ®aneca u Teopema o bubmuoreka [IOK
13
MPOTIOPIIUOHAIIBHBIX OTPE3KaX https://m.eds00.ru/8867337a
14 CpenHsist TMHUS TPEyrojbHUKa bubmuotexa [JOK




https://m.edso00.ru/88672e0c

15 CpenHsist TMHUS TPEyrojibHUKa bubamorexa LIOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpeaHsist TUHUS bubmmorexa [JOK
https://m.eds00.ru/88672358
17 Tpanenus, e€ cpeaHsis TUHUSA buGnuorexa [IOK
https://m.eds00.ru/88673064
18 [TponoprinoHanbHBIC OTPE3KH bubmmorexa [JOK
https://m.eds00.ru/88673794
19 [IponoprinoHanbHBIC OTPE3KH bubmorexa HOK
https://m.eds00.ru/88673794
20 LlenTp Macc B TpeyroJbHUKE bubmorexa HOK
https://m.eds00.ru/886738fc
bubnnoreka [JOK
21 Honobuste TpeyronbHikh https://m.edsoi.lru/88673a78
29 Tpu npuznaka nogobus bubmuoteka [IOK
TPEYTrOJIbBHUKOB https://m.eds00.ru/88673bae
93 Tpu npuznaka nogobus bubnmnoreka HOK
TPEYrOJIbHUKOB https://m.eds00.ru/88673d52
24 Tpu npusHaka nonoOus bubmmnoreka HOK
TPEYTOJIbBHUKOB https://m.eds00.ru/8867400e
o5 Tpu npusHaka nogobus
TPEYTOJILHUKOB
26 [Tpumenenne mMogo0usI IPU pelICHUH
MPAKTUYECKHX 3a7a4
97 KonTponbhas pabota no teme bu6muoreka [JOK
"I[lonobHbIE TPEYTrONBbHUKH" https://m.eds00.ru/8867445a
28 CBoilicTBa miomaaei bu6nunorexa LIOK




reOMEeTPUUYECKUX QPUTyp

https://m.eds00.ru/886745fe

Dopmyisl AJis IoLau Bu6muotexa [JOK
29
TpeyroJibHUKa, MapajijieJorpaMmma https://m.eds00.ru/88674860
@opMyIIbl IS IUIOLIAAN bubmunoreka [JOK
30
TPEyroJibHUKA, MapajijiejorpaMma https://m.edso0.ru/88674a22
31 DopmyJIbl 181 TUIOIAIN bubnmnoreka HOK
TpEyroJibHUKA, apajiesaorpamma https://m.edso00.ru/88674a22
dopmysabl AJis 101 Bbu6motreka [JOK
32
TpEyroJibHUKA, apajiesaorpamma https://m.eds00.ru/88675288
@opMyIIbl IS IUIOLIAAH bubnuorexa [IOK
33
TpPEyroJibHUKA, MapajiieorpaMma https://m.eds00.ru/8867542c
34 Brruncrienue miomanei cioKHbIX bubnuorexa [{OK
¢buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubmmnoreka HOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomaan mogoOHBIX Guryp
37 [Tnomaau nogo6HBIX GUryp
38 3ajaun ¢ MPaKTUYECKUM bubnnorexa [JOK
CoZIepKaHUEM https://m.eds00.ru/88675558
39 3ajauu ¢ IPaKTUYECKUM bubnnorexa [JOK
COZEpKaHUEM https://m.eds00.ru/88675684
40 Pemrenue 3agad ¢ moMOMIBIO METOAA but6mmorekxa [IOK
BCIIOMOTATEJIbHOM TUIOLIAIH https://m.eds00.ru/88674f90
41 KonTponbhas pabota no teme bubmuorexa [IOK
"TInomans" https://m.eds00.ru/8867579c
42 Teopema IIudaropa u e€ bubmuoteka [IOK

MMPUMCHCHUC

https://m.eds00.ru/88675918




43 Teopema I[Tudaropa u eé bubnmnoreka HOK
IIPUMEHEHHE https://m.eds00.ru/88675918
44 Teopema [Tudaropa u eé bubnmoreka [JOK
IIPUMEHEHHE https://m.edso0o.ru/88675abc
45 Teopema [Tudaropa u eé
IpUMEHEHHE
46 Teopema ITudaropa u eé
IpUMEHEHHE
Omnpenenenre TPUTOHOMETPUUECKUX
KLU OCTPOro yria
47 2 y;II{ME OJ'IBHI())FO Tyz OJIbHUKA bubmorexa LIOK
DAMOYE peyt ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIICHUS
B [IPSIMOYTOJIBHOM TPEYT OJIbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE bubmmoreka [JOK
TOXIECTBO https://m.eds00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO
KonrtponbHas pabora no Teme
51 "Teo peMa HI/I(II))aro a ¥ HavaJsa bubmorexa LOK
p | p https://m.edso0o.ru/8a1407e8
TPUTOHOMETPUHU
59 BnucanHnbie U IEHTpaIbHBIE YIJIbI, bu6muoreka [JOK
YIoJl MEXTy KacaTeIbHOU U XOPA0U https://m.edso0.ru/8a1415b2
BrnivcaHnHbIE U IEHTPAIIBHBIE YTIIbI, bubmuoreka [IOK
53 . N
YroJa MEXKIY KacaTeabHOU U XOPAOU https://m.eds00.ru/8a141940
54 BnucanHble U LIEHTpaIbHBIE YIIIbI, bu6muoreka [JOK

yroJI MEXKy KacaTeJIbHON U XOPAOoH

https://m.edsoo.ru/8al141b34




55

VYTIIbl MEXAYy XOpJaMu U CEKYIIIUMHU

56 VYTIIbI MEXKAY XOPJAaMU U CEKYIITUMU
BrrcanHbIe U OITMCAHHBIE
57 YeTBIPEXYTOJIbHUKY, UX IPU3HAKHA U bubnmorexa LHOK
. pexyr ’ p https://m.edso00.ru/8a140f86
CBOMCTBA
BrrcanHbIe U OITMCAHHBIE
58 YeTBIPEXYTONBLHUKH, HX IPU3HAKU U bubnnorexa LIOK
. pexyT ’ p https://m.edsoo.ru/8a1416d4
CBOMCTBA
BrrcanHble 1 OITMCAaHHBIE
59 YeTBIPEXYTONBLHUKH, HX IPU3HAKU U bubmorexa HIOK
. PEXYT ’ P https://m.edso00.ru/8a1416d4
CBOMCTBa
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTOIHLHUKOB MIPU
pEIICHUU TEOMETPUYECKUX 3a1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
61 OIMHMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pEIICHNY TEOMETPUUYECKUX 3a/1a4
62 B3aumHoe pacrionoxenue qByx bubmuoteka [IOK
OKpPYKHOCTEH, 001111e KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
63 Kacanue okpyxkHOCTEHM bubnnorexa [JOK
py https://m.edsoo0.ru/8a1410a8
KonrtponbHas padora no reme "Yrisl
64 B OKPY;KHOCTHU. BrimcanHsie u bubmmorexa TIOK
Py ' ., https://m.edsoo.ru/8a141c88
OTHMCAaHHBIE YETHIPEXYTOIbHUKH
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
65 METOHO0B KypcoB 7 1 8 KJ1acCcoB bubmorexa HOK
P . ’ https://m.edsoo.ru/8al41ddc
000011IeHHE 3HAHUT
66 [ToBTOpEHNE OCHOBHBIX MOHITHH H bubnuoreka [JOK




METOJIOB KypCOB 7 U 8 KJIACCOB,
000011IeHNe 3HAHU I

https://m.edsoo.ru/8al4lefe

bu6nuoreka [IOK

67 Hrorosas koHTpoabHas paboTa 1 1 https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATUN U
68 METOA0B KypcoB 7 1 8 KJIacCOB 1 bubnnorexa LHOK
A P . ’ https://m.edsoo.ru/8al420ac
000011eHNE 3HAHUNA
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
ITPOI'PAMME
IToypoyHO€E mIaHMpOBaHUE
BeposATHOCTh M cTaTUCTHKA
/-8 xiacc
ITOYPOYHOE INVNIAHUPOBAHMUE
7 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
aTa udpoBLIe
Nenn/m  Tema ypoka Kontpoabubie IIpakTuueckue A tp
Bcero u3ydeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 [IpencraBnenue naHHBIX B 1 bu6mmoreka [JOK
TabInIax https://m.edsoo.ru/863ec1f8
5 IIpakTrueckue BIYUCIECHUS 110 1 bubnnoreka [JOK
TaOJIUYHBIM JAHHBIM https://m.edso0.ru/863ec324
3 W3Bneuenue u nHTEprpeTaLys 1 bubnuorexa [IOK
TaOJIMYHBIX TAHHBIX https://m.edsoo.ru/863ec78e




[IpakTrueckas padota "Tabmuisr"

I'paduueckoe npeacraBieHue
TaHHBIX B BUJIC KPYTOBBIX,

bubmuorexa [JOK

> CTOJIOMKOBBIX (CTOJI0YATHIX) https://m.edso0o.ru/863ed18e
auarpamm
UreHne 1 NOCTPOCHHUE THUArPaMM.
6 [Tpumepsr ;[eMT(I))rpaQ)quCKHI:; BuGmorexa LIOK
https://m.eds00.ru/863ed602
auarpamm
7 [IpakTnueckas padbora bubnuoreka [IOK
"uarpamms!" https://m.edso0.ru/863ed72e
3 Yucnossie Habopbl. CpenHee bubnnoreka [JOK
aprupMeTHIECKOE https://m.edso00.ru/863ed846
9 Uucnossie Habopel. CpenHee bubmmoreka [JOK
apupMeTHIECKOE https://m.eds00.ru/863ed846
10 Menuana 4rcioBoro Hadopa. bubnunoreka [JOK
Y cTOMUNBOCTh ME€IUAHEI https://m.edsoo.ru/863edb3e
1 Menauana 4icioBoro Hadopa.
Y cTOWYUBOCTD MEAHbBI
12 [IpakTuueckas pabora "Cpennue bubnnoreka [JOK
3HaueHus" https://m.edso0.ru/863edc6a
HaubGonpiiee n HanMeHbIIee
13 3HAYEHHs YUCITIOBOTO Habopa. bubmiorexa LIOK
https://m.edso00.ru/863ee07a
Pazmax
Haubonbiiee u HanMeHbIIee
14 3HAYEHUS YUCIIOBOTO HAbOpa.
Pazmax
15 Haubonbiiee u HanMeHblIlIee

3HAUEHUS YUCIIOBOTO HAbopa.




Pa3zmax

KonrponsHas pabora mo remam

16 "[IpencraBieHue JaHHBIX bubmmorexa [JOK
ped 8 . https://m.eds00.ru/863ee390
OnucarenpHasi CTATUCTUKA
17 Crny4aiiHasi ”3BMEHYHUBOCTD bubnunoreka [HOK
(mpumepsb) https://m.edso0.ru/863ee4bc
18 YacroTta 3HauCHHI B MacCUBE bubmuoreka [JOK
JTAaHHBIX https://m.edsoo0.ru/863ee69c
bubmuorexa [JOK
19 r
PYIHHpOBKd https://m.edso00.ru/863ee9d0
20 I'ucTorpammsr
bu6mmorexa [IOK
21 I'metorpamset https://m.edsoo.ru/863eeelc
99 [IpaxTnueckas padora "Ciyuaiinas bubnnorexka [JOK
W3MEHUYUBOCTD" https://m.edso0.ru/863eecc8
I'pad, Bepmmna, pedpo.
23 Hp e(bCTaEneHHe 321 art)m C TIOMOIIIBIO bubmmorexa [TOK
el A - https://m.edso0.ru/863eef52
rpada
CreneHp (BaJICHTHOCTb) BEpIIMHBI.
24 UYucno pébep u cymmapHas CTENeHb bubmmorexa [TOK
PEbep 1 CyMMap https://m.edso0.ru/863ef0ba
BepiuH. Llenb u muki
o5 Hens u muko. [TyTe B rpade. bubnuorexa [JOK
[IpencraBienue o CBI3HOCTH rpada https://m.edso00.ru/863ef236
26 [IpencraBnenue 00 bubnuorexa [IOK
OPUEHTHPOBAHHBIX rpadax https://m.edsoo.ru/863ef3b2
97 CrnydaiiHbI{ OIBIT U CITy4yaliHOE bubnmnoreka [JOK
coObITHE https://m.edsoo.ru/863ef4d4
28 BeposiTHOCTB ¥ yacTOTa COOBITHS. bubnmoreka [JOK




Posb MaIOBEpOSATHBIX U
MPAKTUYCCKHU NOCTOBCPHBIX
COOBITHIA B IPUPOJIC U B OOIIECTBE

MomneTa n HUrpajibHas KOCTb B

https://m.edsoo.ru/863ef646

29 . 1
TEOPUHU BEPOATHOCTEH
[TpakTuyeckas padora "Yactora bubmumoreka [IOK

30 1
BbINIa/IeHUA opia" https://m.edso00.ru/863ef8a8
Kontponbnas paboTa nmo temam

31 "Cry4aitHasi U3MEHYHBOCTb. 1 bubnnoreka [JOK
I'padbr. BeposiTHOCTE CitydaiiHOTO https://m.eds00.ru/863f0186
coObITUS"

39 [ToBTOpEeHME, 0000IIECHNE. 1 bubnnoreka [JOK
[IpencraBnenue qaHHBIX https://m.edsoo.ru/863efa24

33 [ToBTOpeHnue, 060061IeHNE. 1 bubnuorexa [JOK
OnucarenpHas CTaTUCTUKA https://m.edsoo.ru/863efbaa

34 [ToBTOpenue, o600IIEHNE. 1 bu6nmoreka [JOK
BeposiTHOCTB citydaitHOTO COOBITHS https://m.edsoo.ru/863efecO

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




8 KUIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
1 [IpencraBnenue qaHHBIX. 1 bubmmoreka [IOK
OrnucarenpHas CTaTUCTUKA https://m.edso00.ru/863f029%
5 Cnyuaiinas u”3aMeHunBOCTh. CpeiHue 1 bubmuorexa [JOK
YHUCIIOBOTO Habopa https://m.edso0.ru/863f03fc
3 Crnyuaitnbie coObiTus. BepositHOCTH 1 1 bubnuorexa [JOK
YaCTOThI https://m.eds00.ru/863f0578
Kitaccnueckue monenu teopun
4 BEPOSITHOCTEH: MOHETA U UTpajibHAs 1 bubmorexa HOK
P ' P https://m.edso0.ru/863f076c
KOCTb
bu6mmoreka [IOK
5 O 1
TIIOREHIA https://m.eds00.ru/863f0a50
bu6mmoreka [IOK
6 0 1
Jlucniepens HHE0BOTO Hadopa https://m.eds00.ru/863f0a50
7 CraHgapTHOE OTKJIOHEHUE YHCIOBOIO 1 bubnnorexka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bubmuorexa [JOK
8 1
JluarpamMbl paccenBanis https://m.eds00.ru/863f0ea6
bu6mmorexa [IOK
9 M 1
HOKECTBO, TIOAMHONECTBO https://m.edso0.ru/863f1180
Oneparuy HaJ MHOKECTBAMH:
10 00BeIMHECHUE, TICPECCUCHUE 1 bubmmorexa [OK
- 11ep ’ https://m.eds00.ru/863f143c
JIOTIOJTHEHUE




CaolicTBa onepanuii Hajl
MHOKECTBAMU: NIEPEMECTUTENHHOE,

bu6mmoreka [IOK

11
COYETATEIbHOE, PACIIPEAEIUTEIBHOE, https://m.eds00.ru/863f1784
BKJIFOUCHUS

12 I'padpuaeckoe npencraBieHue bubnunoreka [HOK
MHOKECTB https://m.edso00.ru/863f198c

13 KonTtponbHas pabora mo Temam
"Craructuka. MHoxecTBa"

14 DOnemeHTapHbie coObITHS. ClydaiiHbIe bubnnoreka [JOK
COOBITHS https://m.edsoo.ru/863f1ldec
bnaronpustcTByIOIIHE

15 BHGMCHI;a HEIC ZO6IJ:ITI/I$I bubmorexa LIOK

P o https://m.eds00.ru/863f1dec
BepositHOoCcTH COOBITHI
bnaronpustcTByIOIIHE
16 BHGMCHI;a HbIE Zo6mem bubmorexa HOK
P . https://m.eds00.ru/863f172
BepositHocTH cOOBITHI
OMBITHI ¢ PABHOBO3MOXHBIMU
17 3JIEMEHTAPHBIMU COOBITHSIMU bubmmorexa [TOK
. P N ' https://m.edso00.ru/863f21ca
CryuaitHblii BEIOOD
OMBITHI ¢ PABHOBO3MOXXHBIMU
18 3JIEMEHTapHBIMU COOBITUSIMH bubmiorexa LOK
Lrapn ' https://m.edsoo.ru/863f21ca
CrnyualiHblii BEIOOD
[IpaxTuueckas padota "OmbITHI ¢

19 ABHOBO3MOJKHBIMH 3JIEMEHTAPHBIMU bubmorexa LIOK
p P https://m.edso00.ru/863f235a
coOpITHSIMU"

bubmuoreka [JOK

20
Jlepeso https://m.edsoo.ru/863f2ade

21 CBolicTBa AepeBa: €AMHCTBEHHOCTD bub6nuorexa [IOK




IyTH, CYIIIECTBOBAHUE BUCSYCH
BCPIIHHBI, CBA3b MCIKAY YHUCIIOM
BEPILVH U 9uciIoM pédep

https://m.edsoo.ru/863f2bac

22 [IpaBuno yMHOKEHUS bubmorexa HOK
P m https://m.edso0.ru/863f2cd8
bu6mmoreka [IOK
23 llpasio ywmroskers https://m.edso00.ru/863f2e36
bubmuorexa [JOK
24 IT
POTHBONONOKHOE COOBITHE https://m.edso00.ru/863f2f8a
o5 Huarpamma Diinepa. O0beMHEHNE H bubnuoreka [IOK
NepecevyeHre COObITUIM https://m.edso00.ru/863f3214
26 Hecosmectnbie coObiTus. Dopmyna bubnnoreka [JOK
CJIO’KEHUS BEPOSITHOCTEH https://m.eds00.ru/863f3372
97 HecoBmectabie coObiTHs. Dopmyna bubnuorexa [JOK
CJI0’KEHUS BEPOATHOCTEN https://m.eds00.ru/863f3764
IIpaBuno yMHOKEHUSI BEPOATHOCTEM.
28 YEJIOBHaﬂy:Ie OSITHOCTh ’ bubmmorexa [JOK
p ' https://m.edso0.ru/863f38ae
HesaBucumplie coObITHS
[IpaBun0 yMHOKEHUSI BEPOSITHOCTEM.
29 YEJ'IOBHa}Iyll':Ie OSITHOCTh ’ bubmmorexa [TOK
P ' https://m.eds00.ru/863f3b06
HesaBucumplie coObITHS
30 IIpencrasienue ciry4aitHOToO bubanorexka [JOK
JKCIIEPUMEHTA B BUJIE IEpeBa https://m.eds00.ru/863f3cbe
[IpencraBienue cy4aiitHOTO bubnnoreka [JOK
31
SKCIIEpUMEHTA B BHUJIE JI€peBa https://m.edso00.ru/863f3f20
[ToBTOpenue, o6oOIIeHNE.
bu6nmoreka [JOK
32 [TpencraBieHne JTaHHBIX.

OnucarenpHas CTaTUCTHUKA

https://m.edso0.ru/863f4128




bu6mmoreka [IOK

33 TosToperme, obodmenne. Ipager 1 https://m.eds00.ru/863f4312
KonTtponbHas pabora mo Temam
34 "Cnyuvaiinbeie coObITHS. BeposaTHOCTS. 1
I'padsr"
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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