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®enepanpHas paboyas mporpaMma o MareMaTuke sl 00ydaroluXxcsl ¢ 3a1epKKOU
ncuxudeckoro pasputus (nanee — 3I1P) Ha ypoBHEe 0CHOBHOTO 00111€T0 00pa30BaHuUs
NoJAroToBlieHa Ha ocHoBe denepalbHOTO TOCYAApPCTBEHHOrO 00pa30BaTEIbHOTO
cTaHzapTa ocHOBHOro ooOmiero odpaszoBanus (IIpukaz Munmnpocsemnienus Poccuu ot
31.05.2021 . Ne 287) (mamee — DPI'OC OO0OO), denepanbHOM ananTUPOBAHHOU
o0pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHus JJIsi OOYJAFOIINXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTSAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 mos6ps 2022 1. Ne 1025), denepanpHOi pabouelt MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1o y4deOHOMY mpenmeTy «Marematukay, DenepalbHON MPOrpamMMbl
BOCIIUTAHMS, C YUETOM PACHpECIICHHBIX MO KjaccaM IMPOBEPSEMBIX TPEeOOBaHUN K
pesynbTaraM  ocBoeHuss ~ DenepalbHOM — amanTUPOBAHHOW  00pa3oBaTEbHOMN
MpOrpaMMbl OCHOBHOTO 00I11IeT0 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepPKKOM
ICUXUYECKOTO pPa3BUTUSA. B paboueil mporpamme ydTeHbl HJEU M TOJIOKEHUS
Konuenuuu pa3sutus maremarnyeckoro oopazoBanust B Poccuiickoit @enepanuu.

OO0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VY4eOnbiii mnpenmer «MaTemMaTHKa» BXOJUT B MPEAMETHYIO 001acThb
«Marematuka u uHpopMmaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUHCIMTEIBHOU
KylIbTypbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHMS I0JIb30BATHCS
aNTOpUTMAaMM, a TaKXXe MPHOOPETEHUIO NPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHOW ku3HM oOywatonuxcsi ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpakeHUE, (PYHKIMOHAIBHYIO TI'PAMOTHOCTb,
YMEHUST ~ BOCIPUHUMATb WU KPUTHYECKH  aHAIM3UPOBaTh  HH(POPMALHUIO,
MPEICTABICHHYIO B Pa3IMYHBIX (OpMaXx.

OOyueHune maremMartuke JaéT BO3MOKHOCTh pa3BuBaTh y oOyvatomuxcs ¢ 3I1P
TOYHYIO, PALMOHAIBHYI0 W WH(QOpPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBBIE, CUMBOJIMYECKUE, IpauUecKUe CPeicTBa AJI BBIPAKECHUS
CYXJCHUHN U HAIJISTHOTO X MPEACTABICHHUS.

HeoO0XoqumbIM KOMIIOHEHTOM OOILEH KylIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABNsieTCS  oOIlee 3HAKOMCTBO C METOJaMU IO3HAHWS  JIEHCTBUTEIBHOCTH,
IPECTaBIECHUE O IPEIMETE U METONAX MAaTEMATUKHU, UX OTIIMYMNA OT METOJOB APYTUX
€CTECTBEHHBIX U T'YMaHUTApHBIX HayK, 00 OCOOCHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pElIeHUs HAay4HbIX U MPHUKIaJHBIX 3a1ad. TakuMm o0pa3oMm, MaTreMaThudeckoe
oOpa3oBaHre BHOCUT CBOM BKJIaJ B (hopMHpOBaHUE OOIIEH KyIbTyphl YEIOBEKa.

W3yuenne mareMaTWKH TakKXKe CIOCOOCTBYET ASCTETHMUYECKOMY BOCIHUTAHUIO
YyelioBeKa, MOHMMAHMIO KpacoTbl M M3SIIECTBA MATEMAaTHYECKUX PaCCYKICHUMH,
BOCITPUSITUIO TEOMETPUUECKUX (DOPM, YCBOECHUIO UJIEU CUMMETPHHU.

[Iporpamma oTpaxaer coaep:kaHue oOydeHHsl npeameTry «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCTEN 0Oyyatomuxcs ¢ 3[1P. OBnaagenue
y4eOHbIM npeaMeroM «MaremaThkay MpeCTaBIsSeT ONPEAEICHHYIO CI0KHOCTD IS
yuamuxcst ¢ 3IIP. YV oOyuaromuxcs ¢ 3[IP nHanOonee BbIpaxkeHbl OTCTABaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHBIE M
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OTBJICUCHHBIE KATETOPUM MM TPYIHOAOCTYIHBL. B TOXe BpeMs IpH cnenuaibHOM
oOyueHuu oOydaromuecss MOTYT BBINOJHATH 3aJaHusi 1o anropurMmy. OHu
BOCIIPMMMYHMBBI K ITOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3a/IaHUE
YCBOEHHOT0 crocoba pemieHus. CHUKEHUE Pa3BUTUSL MBICIUTENBHBIX ONEpaluid U
3aMEIJICHHOE CTaHOBJICHHE JIOTMYECKUX JEHCTBHM IPUBOIAT K HEIOCTAaTOYHOU
OCMBICJICHHOCTH COBEPILIAEMBIX YUEOHBIX ACHCTBHM. Y 00y4aromuxcs 3aTpyJHEHBI
CUETHBIC BBIUYHCIEHUS, MPOU3BOJIMMBIE B yME€. B NHCbMEHHBIX BBIYHUCICHUAX OHU
MOTYT TPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX maro. llpu paboTe ¢ YHCIOBBIMU
BBIPDQKCHHUSIMH, BBIYMCICHHEM HX 3HAYEHHS MOIYT HE YAEpPXKUBATh NpPaBUIbHBIN
nopsnok naevictBuil. Ilpu ympoimenuu, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3[IP He MOryT CaMOCTOATENbHO NPHHATH PEIIEHHE O MOCIEA0BaTEIbHOCTU
BBINIOJIHEHHSI J1eUCTBUI. KOHKPETHOCTh MBIIUICHHSI OCJIOKHSAET YCBOCHHUs HaBBIKA
pelIeHUs] YpaBHEHMI, HEPaBEHCTB, CHUCTEMBl YypaBHEHMHU. VM MaloaocTymHO
COBEpIIEHHE 00paTUMBbIX ONIEpaLIU.

Husknii  ypoBeHb  pa3BUTUS  JIOTMYECKUX  OINEpaluui, HEAOCTATOYHAs
00OOILIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3ydyeHue Tembl «DyHKUuUnM»: 1pu
onpeaeneHu (YHKIUOHAJIBHOW 3aBUCUMOCTH, IIPU OINUCAaHUM TpaduyecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUECKUH, anredpandeckuil, QyHKINOHAIBHBIN S3bIKU.
Hepenko yuanuecs He BUIAT pa3sHULIBI MEXKIY 00JIaCThIO ONpeAccHUusT PYHKIUU U
00JIaCThIO 3HAUECHHI.

Pemenue 3amad conmpspkeHO € TPYAHOCTAMH O(OPMIIEHHSI KpPaTKOM 3aIlvCH,
MIPOBE/ICHMSI aHAIM3a YCIIOBUA 3aJa4M, BBIJIEJIECHUS CcyllecTBeHHOro. O0yyaromuecs ¢
3I1IP 3aTpynHsArOTCA caenaTh YMO3aKJIIOYEHHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIBHBIE CHOCOOBI PEIIEHUS, WHOrJa OrPaHUYUBAIOTCS
MaHUIYJSIUSAMU C YUCIIaAMH.

[Ipy wu3ydeHUM reoMeTpuyecKoro wmarepuana oOyuatommecs ¢ 3IIP
CTJIKUBAIOTCS €  TPYJHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
[OCJIE0OBATENbHBIE PacCyKAeHUsA. HermpouHble 3HaHUs OCHOBHBIX TEOPEM F€OMETPUN
OPUBOJAUT K OLIMOKaM B pEUICHHHM TreoMeTpuyeckux 3agad. OOydaromuecs MOryT
HOAMEHUTH (POpMyITy, HENIPaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelIeHMM  3aJad  NPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIOXKHO BBINIOJIHUTh YEPTEXK K YCIOBHIO, B IHUCHbMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

TOYHOCTH 3alIOMUHAHUSI M BOCIPOM3BEIECHUS y4€OHOTrO Marepuasa CHHKEHbI
N0 MPUYMHE CIA00CTH MHECTUYECKOW MACSTENbHOCTU, CYKEHUS OObema IMaMsTH.
O6yuaronumest ¢ 3IIP TpeGyercs Gosibllle BpeMEHHM Ha 3aKpeIieHHe maTepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPH BOCIPOU3BEICHHH.

Jlns  mpeojonieHMsT  TPYAHOCTE B M3y4YeHUMM  y4eOHOro  mpeaMmera
«Marematuka» HeoOXoaUMa ajanTtanus oObeMa U Xapakrepa yueOHOTO MaTepuaia K
MO3HABaTENbHBIM BO3MOXHOCTAM ydamuxcsi ¢ 3[IP. Cnenyer yueOHbIE Marepuai
MPENOAHOCUTh HEOOJIBIIUMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBAThH
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHUN, HEKOTOpble TEMbl J1aBaTh Kak
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O3HAaKOMMTEIILHBIC; UCKIII0YaTh OTHCJIBHBIE  TPyAHBIE  JOKAa3aTENIbCTBA;
TEOPETUYECKUI MaTepual PEKOMEHIYETCs H3y4daTb B IIPOLIECCE INPAKTUYECKOU
JEATEIIBHOCTH 10 peuleHuio 3axad. OpraHudeckoe €IMHCTBO IIPAKTHUYECKOM WU
YMCTBEHHON JIEATEIbHOCTU YYaIllUXCsl HAa YpPOKaX MAaTeMaTHKH CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIbHOMY YCBOCHMIO Oa3MCHBIX MaTE€MaTH4YECKHX 3HAHUU H
YMEHUM.

IIeJIl/I " 3a/1a91 U3YYCHUHA yqeﬁﬂoro nmpeamera «MarTemMaTHKa»

[TproputeTHBIMH LIETIMU O0yUEHHUS] MaTeEMaTUKe B 5—9 Kiaccax sIBISIOTCA:

" (popmupoBaHHE IEHTPAJIbHBIX MAaTEeMATHUYECKUX TMOHATUN (YHCIIO, BEIMYUHA,
reomeTpuyeckas  ¢urypa,  mnepeMeHHas,  BEpPOATHOCTD, byHKIMA),
00eCreynBaroIUX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTOo
oOpazoBanus ooyyaromuxcs ¢ 3I1P;

* noaseAeHue oOydaronuxcs ¢ 3IIP Ha JOCTymHOM [ HMX YpPOBHE K
OCO3HAHUIO B3aMMOCBSI3M MAaTEMAaTHKW M OKPYXAIOLIEro MHUpa, MOHMMAHHE
MaTeMaTUKU KaK 4YacTH OOLIEel KyJIbTyphl YEJIOBEUECTBA;

" pa3BUTHUE WMHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOydaromuxcs C
311P, mo3HaBaTenbHOM aKTUBHOCTH, UCCIIEI0BATENBCKUX YMEHUM, KPUTHYHOCTH
MBIIJICHUS, UHTEPECA K N3YUEHUIO MaTEMaTUKU;

* (popmupoBaHue (QYHKIMOHAIBHON MaTeMaTMyecKOW TI'paMOTHOCTU: YMEHHUS
pacmo3HaBaTh  IMPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJIbHBIX JKU3HEHHBIX CHUTyalUsX M IPU H3yYCHHH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
dbopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MaT€MaTUYECKHE
MOJIENI, TMPUMEHATh OCBOEHHBIM MaTeMaTHUYECKUU ammapar il pelIeHHs
PaKTUKO-OPUEHTUPOBAHHBIX  3aJa4, HWHTEPOPETHPOBaTH U  OLEHUBATh
MOJIyYECHHbIE PE3YIbTATHI.

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

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydeOHO-ITO3HABaTEILHOMN
JESTENIbHOCTH: TJIaHUpOBaHUE paOOThl, MOMCK PpAlMOHAIBHBIX IyTeH ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS] CAMOKOHTPOJIS;

" crnocoOCTBOBaTh MHTEIEKTyaJJbHOMY Pa3BUTHIO, (OPMUpPOBaTh KayecTBa,
HEOOXOMMBbIE YEIOBEKY ISl MOJIHOIICHHOM JKU3HU B COBPEMEHHOM OOILECTBE,
CBOMCTBEHHBIE MAaTEMAaTHYECKON JEATEIbHOCTH: SICHOCTH U TOYHOCTH MBICIIH,
UHTYULUH, TIPOCTPAHCTBEHHBIX MPEICTaBICHUN, CHOCOOHOCTHU K MPEOJOJICHUIO
TPYAHOCTEN;

" (opMUpOBaTh KIIOUEBbIE KOMIIETCHIIMM YYallUXcid B paMKaxX MpPeaMETHOU
obOnactu «MaremaTrka 1 HTHPOPMaTHKaY;

" pa3BUBATh MOHATUITHOE MbILUIeHUs oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJIATh KOPPEKIHMIO MO3HABATEIbHBIX MpoueccoB oOyyarommuxcs ¢ 311P,
HEOOXOIUMBIX JIJII OCBOEHHMS MPOrPaMMHOIO Marepuana Mo Y4yeOHOMY
peIMETY;
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" [peaycMaTpuBaThb BO3MOKHOCTh KOMIIEHCAIMM 00pa3oBaTeIbHBIX IE()UIINTOB

B OCBOCHMHU IPEIIECTBYIOIIETO MPOrPaMMHOIO MaTepuaia y o0ydarolmuxcs ¢

3IIP u HEnOCTAaTKOB B MX MAaTEMaTH4YECKOM Pa3BUTHH;

" copMHpOBaTh YCTONUMBBINA HHTEPEC YUALTUXCS K IPEAMETY;
" BBIABJIATH U PA3BUBATh MATEMAaTUUYECKUE U TBOPUYECKHUE CIIOCOOHOCTH.

OCHOBHBIE JIMHUM COJAEP>KAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u
BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXKEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dyukiuny, «leomerpus» («I'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHrne reoMeTpUYECKUX BEIMYUHY), « BEpOsSTHOCTh M CTAaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MMAPAJUIEIBHO, KaX/]1asi B COOTBETCTBHM ¢ COOCTBEHHOM
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe€ H
B3auMojielicTBui. Kpome »3Toro, ux OOBEAMHSET JIOTHUYECKas COCTABIIAIOIIAS,
TPaJAMLIMOHHO TPUCYIIAsl MAaT€MaTUKE W TNPOHU3BIBAIOIIAs BCE MAaTEMaTHYECKHE
Kypchl U coaepxkarenpHble JuHMM. CdopmynupoBanHoe B DenepambHoOM
rOCylIapCTBEHHOM OOpa30BaTEIbHOM CTaHJApPT€ OCHOBHOIO O0IIEro oOpa3oBaHUs
TpeOOBaHUE «YMETh ONEPUPOBATH IMOHATUSIMU: OIpPEIEICHUE, aKCHOMa, Teopema,
JI0Ka3aTelbCTBO; YMEHHME paclio3HAaBaTb WCTHUHHBIE W JIOKHBIE BBICKAa3bIBAHMS,
OPUBOJUTE NPHUMEPHl M KOHTPHPHUMEPBI, CTPOUTH BBICKA3bIBAaHUS W OTPULIAHUSA
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OPMUPOBAHHUE JOTUYECKUX YMEHHIM
pacopenensierca IO BCeM rogamM oOOy4YeHUsT Ha YpPOBHE OCHOBHOIO OOWIEro
o0pa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: @DenepanbHOl pabouyell NTPOrpaMmbl, pacHpeleNEHHbIM [0 TojaM
oOy4eHusl, CTPYKTYpUpPOBAHO TaKuM o0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM,
MPUHIMIIUAIBHBIM BOIpocaM oOyvaromuecs: oOpanjaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHAE MAaTE€MaTUYECKUMH TOHATHAMM M  HaBbIKAMU  OCYILECTBIIUIOCH
MOCJIEZI0BATENILHO U MOCTYIATENIbHO, C COOMIOIEHUEM MPUHIUIIA TPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHUS BKIIIOYAJIHMCh B OOIIYI0 CHCTEMY MaTeMaTHMYeCKHX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacumpsis u yryOusist e€, 00pas3ysi TpOYHbIE MHOKECTBECHHbBIC
cBsi3u. OO1uMe 1enu u3yyeHus: yueOHoro npenmMera «Maremaruka» NpefcTaBlICHbI B
denepanbHOM paboueit mporpaMMe OCHOBHOTO 00IIero o0pa3oBaHuUs.

Oco0enHocTH 0TOOpPa M aanTALMM Y4eOHOIr0 MAaTepHaJIa 10 MATEeMAaTHKe

OOyuenune yueOHOMY TmpeameTy «Maremarhka» CTPOUTCA Ha CO3JIaHHUH
ONTUMAJIBHBIX YCJIOBUH JJII YCBOSHUS MPOTPAMMHOTO Marepuaja o0y4JarolmuMHUcs ¢
311P. bonbiioe BHUMaHUE yenseTcsi 0T00py yueOHOro marepuasia B COOTBETCTBUU C
MPUHIIAIIOM JOCTYITHOCTH TPH COXpaHEHUU oO0IIero 0a30BOro YpOBHS, KOTOPBIM
JTOJDKEH T10 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM )11 oOyuaroruxcs ¢ 311P
B COOTBETCTBUM C HX OCOOBIMH o0Opa3zoBaTelbHbIMH moTpeOHOCTAMH. Cremayer
o0JerynTh OBJIaJieHHe Marepuasiom oOyuarommmucs ¢ 3P mocpeacTtsom ero
JE€TAIbHOTO OOBSICHEHUS ¢ CUCTEMAaTUYECKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
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B TMPUMEHEHUU 3HAHUM, HUCIONB3Yys MpPHEMbl aKTyaldu3aluuu (BU3yajbHas OMOpa,
aMsITKa).

denepanbHas MporpaMma npeayCMaTpUBAET BHECEHNE HEKOTOPBIX N3MEHEHHIA:
YMEHbIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUN, BBIHECEHHE OTIECIBHBIX TEM WIIU
HEJBIX Pa3/ieNoOB B MaTepualbl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3YYECHHUSI.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTnka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS H3ydaTb CIEIYIOIIHE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «Uununap, konyc, mapy, «Kyow,
«IIpssmoyronpHb napautenenumneny, «llepemenienne no KOOPAMHATHOU IIPSAMONY,
«Mopaynp yucnay, «HucinoBele NpoMEXYTKH»; «Macmrtady» (uU3ydaercs B Kypce
«I'eorpadus»); «M300paxeHne reoMeTpruuecKkux GUryp Ha HEIMHOBAHHOU Oymare ¢
UCIIOJIb30BAaHUEM  LMPKYJSA, JIMHEWKH, YTOJIbHUKA, TPaHCIOPTHpPa», «JlnHa
OKpyXHOCTH», «Ilimomane kpyra», «IlapamiensHeie npsamelie», «lleprneHauKyaspHbIe
npsmbley, «OceBasi U LIEHTpallbHass CUMMETPUM» (M3y4yaeTcsi B Kypce I'€OMETpHUH);
«beckoHeuHble TNEPUOAMYECKUE JAeCATUYHBbIE poOu. JlecsaiTuuHOE NpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce alreopsbl).

Crnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIHME TeMbl: «Pemienue
Joruyeckun 3amau», «JimHa otrpeskay, «lllkanspy, «PacnpenenurenbHbI 3aKOH
YMHOXKEHHS», «3alUCh IPOU3BEACHUS C OYKBEHHBIMU MHOXHUTEIIMIWY, «IlocTpoeHue
KOH(Urypanuii U3 4dacteid MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
oymare», «Jlenurenu u kpatHeie. [Ipusnaku aenumoctny, «HanOonbimmit oOmumii
JIENUTENIb U HauMEHblllee ollee KpaTHoe. J[emMMOCTh CyMMBI M IPOM3BEICHUSD.
«IIpuBenenne apoOu K HOBOMY 3HaMeHartenmo», «HaxoxaeHue dvactu UEIoro u
ejaoro mo ero vactu». «OKpyryieHHe AeCATUYHBIX ApoOei». «Pemienune 3amau
nepebopoM BceX BO3MOXKHBIX BapHaHTOB». «CocTaBieHHE OYKBEHHBIX BBIpaXXKCHUN
O YCIOBHIO 3aJaun». BpIcBOOOIMBIIMECS 4Yachl MOXHO HCIOJB30BaTh Ha
MOBTOpEHHE (B Hauaje U KOHIIE y4eOHOTO roja), Ha u3ydyeHne Haubosee TPYAHbIX U
3HaYUMBIX Te€M: B V Kjlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKEHHE U JCJIICHUE JECATUYHBIX Npo0eid, namMmepenue yrios; B VI
KJIacCe — JEUCTBUSA C IOJIOKUTEIBHBIMUA WU OTPULATEIBHBIMU YHCIIAMH, PELICHUE
YpaBHEHUH, CII0)KEHHE U BBIYMTAHHUE YHUCEJI, COJIEPKAILUX LIENIYI0 U IPOOHYIO YacTh,
Ha YMHOXEHHUE U JIeTIEHUE OOBLIKHOBEHHBIX JPOOCH.

Auareopa

B 03HakKOMUTENBPHOM IUIAHE PEKOMEHIYETCS H3y4aTh CIEAYIOUIME TEMBI:
«ppaunoHanbsHble yncia. [JJeicTBUTENbHbIC Ynciay, « CpaBHEHUE NEMCTBUTEIbHBIX
yucen, apupMeTuuecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny», «HaxoxaeHue
npuOIMKEHHBIX 3HAYEHMM KBaJpaTHOro kKopHs», «Teopema Bueray, «Pemenus
YPaBHEHMM TPEThEH U YETBEPTOU CTEIIEHEN PA3JIOKEHUEM Ha MHOXKHUTENN», « DyHKIUs
y =vx u ee rpaduk», «IIorpentHocTs ¥ TOYHOCTH MPHOIMKEHHA», «UeTHBIE
HeueTHble (yHKIHHY, «DyHKIHuS y=X"», «DyHKIMS y= ax’, ee rpaUK U CBOICTBA.
I'paduxu bynxumit y= ax” + n u Fa(x-m)z, «YpaBHEHUE C IBYyMs IIEPEMEHHBIMU U
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ero rpaduk», «['papuueckuit crmocod® pemieHUs CUCTEMBI  ypaBHEHUII»,
«M300paxkeHne 4aeHOB apu(PMETHUECKON M T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHOM IUIOCKOCTH. JIMHENHBIM M 3KCINOHEHIHAIbHBIN pocT. CloXkKHBIE
IPOLICHTHI.

CrenyeT yMEHBIIWTh KOJHWYECTBO YAaCOB Ha H3ydeHUE TeM: «DOopMylibl»,
«JloKa3aTenbCTBO TOXKIECTB», «JIMHEWHOE ypaBHEHHE C JBYMs HEU3BECTHBIMNY,
«I'padux nuHEHHOTO ypaBHEHHs C IBYMs MepeMeHHBIMUY, «[ padudeckoe pemieHue
JIMHEHHBIX YPAaBHEHUI U CUCTEM JMHEHHBIX ypaBHEHMI», «CBONCTBA KBaJAPaTUYHOU
GyHKIII.

BreicBOOOIMBIIMECS Yachl PEKOMEHAYETCS MCHIOJIb30BATh: I  JydlIel
npopaboTKu Hambosiee BaXXKHBIX TeM Kypca: «Perienue ypaBHeHui», «Perenue
cUCTeM ypaBHeHUil», «CoBMecTHbIE NEHCTBUS ¢ Ipodsmuy, «[IpruMeHenne cBONCTB
apu(pMEeTUYECKOr0 KBaJApaTHOIO KOPHS»; Ha IOBTOPEHHUE, pELIeHHEe 3aj]ad,
npeoOpazoBaHue BBIPAXKEHUM, a TAKXKE Ha 3aKpEIJICHUE U3YYEHHOT0 MaTepuaia.

I'eomerpusn

Crnenyer 0OCHOBHOE BHUMAHUE YACIINATH NMPAKTHUECKOW HAIPABIEHHOCTH Kypca,
UCKJIIOYMB U YIPOCTUB HauOoyiee CIOXKHBIM JUIsl BOCHPUATUS TEOPETUUYECKUMN
matepuan. Ha ypokax reoMeTpun HEOOXOJUMO MAaKCHMaJIbHO HCIOJIb30BATh
HarjsiHble cpefcTBa OOydeHHUs, OOJbIIe MPOBOJUTH MPAKTUUECKUX pPaboT cC
yYalUMHCS, pemath 3aaa4d. CTpOUTh pelIeHue 3a/1a4 Mpu MOCTOSIHHOM OOpallieHnH
K HarJBATHOCTA — PUCYHKAM M YEpPTEkKaAM.

O3HakOMHUTENBHO JaTh TeMbL: «TeopeMbl M OKAa3aTEIbCTBO. AKCHOMBI»,
«JlokazarenbCcTBO OT MNPOTUBHOrOo», «CyIIECTBOBAHWME W  E€IMHCTBEHHOCTH
MEPIICHIUKYJISIpA K MpAMOW», «MeToa reoMeTpudeckux Mmecrt», «MeTtoa yIaBOeHHs
Mennansly, « Teopema Paneca u TeopemMa 0 NPOMOPUUOHATIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojbHuKa», «/I3MeHeHHe TpUTrOHOMETpUYECKUX  (QyHKUMHA Tpu
BO3pacTaHuu yraa», «DopMynbl [ paguycoB BIHCAHHBIX M ONMCAHHBIX
OKPYKHOCTEM  NPAaBWIBHBIX  MHOIOYIOJIBHHMKOB»,  «YPaBHEHHE  MPSAMOW»,
«JIBmxenue», «CBolcTBa JABMXKEHUs», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O NIPOU3BEIACHUN OTPE3KOB CEKYILHUX, TEOpEMa O KBAIpaTe KacaTEIbHONY.

Crnenyer yMEHBIINTHh KOJIMYECTBO YAacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM CUMMeETpUN», «lleHTpallbHas CUMMETpPH»,
«lTapamnensubiii mepenocy, «lloBopot», «IlpeodpazoBanne mnomodbus. I[logobue
COOTBETCTBEHHBIX JJIEMEHTOBY», «OCHOBHBIE 3a/a4d Ha IOCTPOEHUE C IMOMOUIBIO
UUPKYJISl W JIMHEUKW», «/leKapTOBbl KOOpPAWHATBHI HA IUIOCKOCTH», «Peenne
TPEYTroJabLHUKOBY, «Iloobue dhurypy.

BricBoOOIMBIIIMECS YaChl HCTIOIB30BATh HA PEIICHKE 3a/1a4 U TOBTOPEHUE.

BeposiTHOCTH M CTATUCTUKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAWOOJBIINE CIOKHOCTH MJIS
oOyuatomuxcst ¢ 3[IP, cBs3aHHBIE CO CHM)XKEHHBIM YPOBHEM Da3BUTHUSl CIIOBECHO-
JIOTUYECKOTO MBIIUICHUS, €r0 MU3yYeHUE JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM Il y4E€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIIEAYET YAEINTb
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paszenaM, CBSI3aHHBIMM C IIOBTOPEHHEM IIPOMACHHOIO Marepuaia, YBEIUYUTh
KOJIMYECTBO YIPAKHEHUM M 3aJaHUM, CBS3aHHBIX C MPAKTUYECKOW NEATEIBHOCTHIO
00yJaroIMXcs.

HeoOxomumo miepecMOTpeTh COAEpKAaHWE TEOPETUYECKOTr0 MaTepuaia u
XapaKTEp €ro M3JI0KECHUs: TEOPETHYECKHM MaTepual IPENOJHOCUTh B IIPOLECCE
pelieHus 3a7a4 M BBIIOJHEHHS 3aJaHU HaIJISTHO-IPAKTUYECKOIO XapakTepa; He
TpebOBaTh BHIBOAA W 3allOMHHAHHS CIOKHBIX (DOPMYJ, PEIICHHS HECTaHIAPTHHIX,
TPYROEMKHX 3a1aHUM. P TeM ciieryeT n3ydaTb B 03HAKOMHUTEIBHOM IUIAHE.

denepanpHas MporpaMMa MPEAOCTaBISIET aBTOpPY pabodeld MporpaMMbl
cB00OMY B pacmpeesieHud MaTepuana o 4eTBepTsaM (Tpumectpam). Pacnipenenenue
BPEMEHH Ha U3yYEHUE TEeM B TCUCHHE YU€OHOTO rojia CaMOCTOSATEIBHO OMPEEIIeTCs
o0pa3oBaTeNpHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH IPyIITbl 00yJYaromInXcs
¢ 3IIP u ux ocoObIx 00pa3oBaTENbHbBIX MOTPEOHOCTEN.

IIpumepHble BuabI JeaTedabHOCTH oOy4darommuxcss ¢ 3IIP, oOycioBiieHHBbIE
0COOBLIMH o0pa3oBaTeJibHbIMHU NMOTPEOHOCTAMMU ) | o0ecreynBaoIHe
OCMBICJIEHHOE€  OCBOE€HHMEe  COJAep:KaHMM  o0pa30oBaHMsl 1O  INpeaMeTy
«MaTtemaTuka

Conepxanue BHJIOB JesTeabHOCTH oOyuarommxcs ¢ 3[IP ompenensercs ux
0COOBIMH 00pPa30BATEIBHBIMUA MOTPEOHOCTAMHU. [IOMHMO MIUPOKO HCIOIB3yEMBIX B
DOAOII OO0 olmux 11 Bcex 00yUYaronuxcsi BUIOB ICSITEIBHOCTH CIAEAYET YCUIIUTh
BHJIBI JACATEIBPHOCTH CIICIM(PUIHBIC IS JAHHOW KaTETOpUH JeTei, 00eCIIeuYnBaroIIie
OCMBICJICHHOE OCBOEHHE COJIepkKaHUsS oOO0pa3oBaHUs 1O TMPEIMETY: YCUJICHHE
MIPEAMETHO-TIPAKTUYECKON JCATEIBPHOCTH C aKTHUBU3AIMEH CEHCOPHBIX CHCTEM;
YepeloBaHWe BHJIOB JEATCIBLHOCTH, 3aJCHCTBYIONIMX pa3IMYHBIC CEHCOPHBIC
CUCTEMBI; OCBOCHHE MaTepHaa C OTIOPOH Ha aJlTOPUTM; «IIOIIAaroBOCThY» B H3yUYCHHUH
Marepuala; HCIOJb30BaHWE JIOTOJHHUTEIHPHOM BHU3YaJlbHOM  OMOPBI  (CXEMBI,
ma0JIOHbI, OIOpPHBIC TAONMIIBI); PEUYEBOM OTUET O Tpolecce H pe3ylbTare
NeATEeIIbHOCTH, BBITIOJTHEHUE CIEIUAbHBIX 3aJaHui, 00eCIeunBaIONIUNX KOPPEKITHIO
peryIsanuu  y4eOHO-TIO3HABATEIPHOM JEATCIBHOCTH W KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanbHas TeMaTHUYeCKass W TEPMUHOJIOTHYECKas JEKCHKAa COOTBETCTBYET
DOAOIT O0O0.

Hns o6yuaroruxcsi ¢ 3I[IP cyliecTBeHHBIM SIBISIOTCS MPUEMbI pabOThI C
JICKCHYECKMM MaTepHalioM Io mpeaMery. [IpoBoauTcs crnernuaibHas padoTa 110
BBCJICHUIO B aKTHUBHBIA CJIOBaph OOYYAIOIIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOJATCS Ha TOJUCEHCOPHOH OCHOBE, 00s3aTelbHa
BU3YaJbHas TO/ICPIKKA, AITOPUTMBI padOTHI C ONPEICIICHUEM, OTTOPHBIC CXEMBI IS
aKTyalnu3alud TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTHKa» B y4eOHOM IJIaHE
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B cootBercTBUM C ®DenepalibHbIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAApTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM TpeameT «MaremaThka
BXOJUT B TNpeIMETHYI0 o0nacth «MaremaTuka U HHPOPMATHKA» M SBISETCA
oOs3aTeNbHBIM Il M3ydeHus. B 5-9 kiaccax y4eOHbIA mpeameT «MareMaTukay
TPaJAMIIMOHHO M3Yy4YaeTcs B paMKaX CIEIYIONIMX Y4eOHBIX KypcoB: B 5-6 Kiaccax —
Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «Anre0pa» (BKIIOYAsl 3JIEMEHTHI
CTaTUCTUKA M Teopuu BeposATHocTed) u «l'eomerpusi». Hacrosmei mnporpammont
BBOJIUTCSI CAMOCTOSTEIbHBIN Y4eOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

OO6m1ee yucao 4acoB, PEKOMEHIOBAHHBIX JIJISl U3YUYECHUSI MaTeMaTUKH (0a30BbIN
YpOBEHB) Ha YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBanus, — 952 vaca: B 5 kiacce — 170
yacoB (5 4acoB B Hejelo), B 6 kinacce — 170 gacoB (5 4acoB B HeJeN0), B 7 Kjacce —
204 gaca (6 yacoB B HeJento), B 8 kinacce — 204 yaca (6 4acoB B HeJeN0), B 9 Kiacce
— 204 yaca (6 yacoB B HEJIEJIO).

IlnanupyemMble pe3yabTaTbl OCBOCHHUA yueOHOro npeamera «Maremaruka»
HAa YPOBHE OCHOBHOTI'0 00111er0 00pa3oBaHusi

W3ydyenne wmareMaTMKM Ha YpPOBHE OCHOBHOIO OOIIEro 00Opa3oBaHUs
HaMNpaBIIEHO Ha JOCTIKeHUe oOyyaromumucs ¢ 3[1P nMuHOCTHBIX, MeTanpeaMeTHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3yIbTaTOB OCBOCHHUS YUYEOHOTO MpeIMETa.

JIMYHOCTHBIE  Ppe3yJbTAaTbl OCBOCHUA MPOTPAMMBI 1O  MaTeMaTHKe
XapaKTEPU3YIOTCS:

NATPHUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCHUMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKOU
MAaTeMaTUYECKOMN IIKOJIbI, K MCIOJB30BAHUIO 3TUX JIOCTUKEHUM B JIPYTUX HAyKaxX U
MPUKJIAJHBIX cepax;

rPaKAaHCKOE U TyXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peau3alliu €ro
npaB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAyp TPaKIaHCKOTO o0OImecTBa (HampuMmep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OJTHYCCKUX TIIPoOJIEeM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JOCTW)KEHUW HAyKH, OCO3HAHHMEM BAXXHOCTH
MOPAJIbHO-3TUYECKUX MTPUHITUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE B pPEIICHUU TMPAKTUYECKUX 3a/1a4
MareMaTU4eCKOW HaINpaBICHHOCTH, OCO3HAHUEM BAXKHOCTA MaTE€MaTH4e€CKOro
oOpa3oBaHus Ha MPOTHKEHUU BCEW JKU3HU I YCHEIHON mNpodecCroHaIbHOM
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBHIOOPOM H
MOCTPOCHUEM WHJIUBHUIYaJIbHOU TpPaeKTOpUU O0Opa30BaHUS W >KM3HEHHBIX TJIAHOB C
Y4ETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEIH;

3CTeTHYECKOe BOCIIUTAHME:
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CIIOCOOHOCTBIO K  OMOIIMOHAJIbHOMY H©  AICTETUYECKOMY  BOCIHPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PpELICHUH, pacCyXJIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'O MO3HAHMUSA:

OpUEHTAlMEW B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeaCcTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPHUPOILI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM HayKd Kak c¢epbl YeI0BEYeCKOU
JESTeIbHOCTH, 3TanoB €€ Pa3BUTHUS W 3HAYMMOCTU JUISI Pa3BUTHS IIMBUIIM3AINH,
OBJIQJICHUEM SI3bIKOM MaTeMaTUKU M MaTeMaTHYecKOl KyJabTypoll KaK CpelCTBOM
MO3HAHUS MHUPA, OBJIAJECHUEM NPOCTECHIINMH HAaBBIKAMH HCCIIEIOBATEIBCKON
JeSITeIbHOCTH;

¢pusuyeckoe BocnuTaHue, (opMUpOBaHUE KYJILTYPbl 310POBbSI U
IMOLHMOHAJIBHOIO 0JIarONMOJIyYmsi:

FOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHE 3HAHHWA B HUHTEPECax CBOErO
30pOBBSl,  BEIEHUS  310pOBOro  oOpa3a  JKM3HM  (3I0pOBOE  IUTAHUE,
cOAIaHCUPOBAaHHBI  PEKUM  3aHATUM W OTAbIXA, peryispHas (Quandeckas
aKTUBHOCTbH), C(POPMHPOBAHHOCTHIO HABBIKA pe(IeKCUH, IPU3HAHUEM CBOETO MpaBa
Ha OUIMOKY M TaKoro K€ MpaBa APYroro 4eJ0BeKa;

IKOJIOTrHYecKoe BOCIIUTAHHE:

OpUECHTAIMEH HA MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUW ISl peIIeHHs 3a/1ad B
00JTacTH COXPAHHOCTU OKPY)KAIOIIECH Cpebl, IUTAHUPOBAHUS TIOCTYIKOB M OLIEHKH HX
BO3MOKHBIX TOCTEACTBUNA NI OKpPYKAIOMmIEH Cpedbl, OCO3HAHHWEM TJI0OATBEHOTO
XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTeH UX PEIICHUs;

ajanTauus K M3MEHSIOUIMMCH YCJIOBHSAM COLMAJIbHON W NPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBMSIX HEOMNPEACNIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4€pe3 MPaKTHUUYECKYIO AESITeNbHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA Y APYTUX JIO[eH, IpruoOpeTarb B COBMECTHOM JI€ATEIbHOCTH HOBBIE
3HaHUS, HAaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
(GopmynupoBaTh HEH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX M SABJICHUSX, B TOM YHCIIE
paHee He HU3BECTHBIX, OCO3HaBaTh Je(PUIUTHI COOCTBEHHBIX 3HAHUW U
KOMITETEHTHOCTEH, TUIAHWPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYKD  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHTYallMI0 KakK BBI30B, TpPEOYIOUUii KOHTPMEp, KOPPEKTHPOBATH
NpUHUMAaeMble pEIICHUs W JeHCTBUS, (OPMYITHpPOBaTh W OICHUBATh PHUCKH U
NOCJENCTBUS, POPMUPOBATH OTIBIT.

MeTanpeaMeTHblIe Pe3yJbTaThI:

B pesynprare ocBOEHHS MPOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOIO
obmero obOpasoBanusi y oOyuatomerocs ¢  3[IP  Oymyr cdopmupoBanbl
METanpeIMETHbIE PE3YIbTaThl, XapaKTEPU3YIOIIHUECs] OBJIaJJIEHUEM YHUBEPCAaIbHBIMU
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IT103HABATCIbHBIMH JICHCTBHUSAMH, YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYISTUBHBIMU JICHCTBUSIMU.

OBJagenue YHUBEPCAJIbHbIMU Y4eOHbIMU Mo3HABaTeJbHBIMH
JAeUCTBUAMMU:

yCTaHaBJIMBAaTh  MPUYUHHO-CIEJCTBEHHbIE CBA3M B  XOJE  YCBOCHHS
MaTeMaTHUYeCKOro MaTepuana;

BBISIBIIATH JACQHUIIMT MTaHHBIX, HEOOXOMUMBIX ISl PEHICHUS IOCTaBICHHOMN
3a/1auu;

C TMOMOIIBI0 YYUTEN BbIOMpATh CIOCOO pEIIeHHs MaTeMaTHYeCKOW 3aJayu
(cpaBHMBATh BO3MOYKHBIE BAPUAHTHI PEILICHHUS );

OPUMEHATh M MNpeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHHUS
MaTeMaTUYECKHX 3a]1a4;

YCTaHaBJIMBATh HCKOMOE U JAHHOE MPU PEIICHUN MAaTEMATUYECKOM 3a/1a4H;

MOHUMAaTh M WHTEPHPETUPOBATH MHGOPMAIMIO PA3JIUYHBIX BUIOB U (HOpM
pEACTaBIICHHUS;

WUTIOCTPUPOBATH pelllaeMble 3a/1a4 rpaduIEeCKUMH CXEMaMU;

3¢ (HEKTUBHO 3aIIOMUHATH U CUCTEMATU3UPOBATH HH(OPMAIIHIO.

MOHUMATh U UCIOJIb30BAaTh MaTEeMAaTUYECKHUE CPEICTBA HATTISIAHOCTHU (Tpadukwy,
quarpaMMbl, TaOMUIBI, CXEMbl W Jp.) Uil WUIKOCTpAalMd, WHTEPIpPETALHH,
aprymMeHTaluu.

OBiasenne  yHMBEpPCAJIbHBIMM  y4eOHBIMM  KOMMYHHMKATHBHBIMU
AefCTBUSIMM:

OpraHU30BbIBaTh y4eOHOE COTPYJAHHYECTBO U COBMECTHYIO IEATEIBbHOCTH C
YUHUTEJIEM U CBEPCTHUKAMM B MPOLIECCE PEILICHUS 3aa4;

B3aMMO/ICHCTBOBATh U HAXOJIUTh OOIIIME CLIOCOOBI paboThI; pabOTaTh B TPYIIIE:
HaxXoAUTh OOIlee pelieHHe W pa3peuiaTb KOH(IUMKTBI Ha OCHOBE COTJIacOBaHUs
no3uiMii ¥ yd4€Ta  HMHTEpPECOB;  Ciymiarh  mapTHépa;  GOpMYIHpPOBAThH,
apryMEHTUPOBaTh U OTCTAaUBATh CBOE MHEHHE;

MPOTHO3UPOBATh BO3HUKHOBEHHE KOH(IMKTOB MPH HAIWYUU PA3HBIX TOUEK
3peHUsT W pas3pemath KOH(JIUKTHI Ha OCHOBE yd€Ta HMHTEPECOB W TMO3UIMHA BCEX
YYaCTHUKOB;

apryMEHTUPOBATh CBOI0 TO3ULHUIO W KOOPAUHUPOBATH €€ C TO3ULUIAMHU
NapTHEPOB B COTPYAHUYECTBE NPHU BHIPAOOTKE OOIIEro pElIeHHs B COBMECTHOM
NEeSATENbHOCTH;

BBINIOJIHATh CBOIO 4acTh pabOThl, JOCTUTaTh KAa4eCTBEHHOTO pe3yjbTaTa H
KOOPJAUHUPOBATH CBOU JICUCTBUS C JIPYTUMH YJIEHAMH KOMaH/IbI;

OLICHMBATh Ka4y€CTBO CBOETO BKJIaJa B OOLIUI TPOTYKT.

OBJiaieHne YHUBEPCAJIbHBIMYU YUEOHBIMH PeryJIiTUBHBIMU €CTBUSAMM:

CTaBUThH 1I€TH, BHIOMPATh U CO3/1aBaTh QJITOPUTMBI ISl PEUICHUS YYIEOHBIX
MaTeMaTUYeCKHUX Mpo0em;

IJIAHUPOBATh M OCYLIECTBIISITH JI€SITENBHOCTh, HAMPABICHHYI0 Ha PEILCHHE
3a/1a4 UCCJIEI0BATEIbCKOIO XapaKTepa.
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dbopMyIupoBaTh U yAEPKHUBATh Y4eOHYIO 3aJady, COCTABJIATh IUIAH H
MMOCJICIOBATEILHOCTD JICHCTBUM;

OCYIIECTBIJISITh KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBaTh  MPOIECC U  pe3yJbTaT ydyeOHOM  MaTeMaTU4YeCKOM
JIEATSIILHOCTH,

aJIcKBaTHO OIICHUBATh MPABUJIBHOCTh WJIM OUIMOOYHOCTh BBIMNOJHEHHS
yaeOHOH 3amaun, €€ OOBEKTHBHYIO TPYAHOCTh M COOCTBEHHBIC BO3MOXXHOCTH €€
pelieHus;

CIMYaTh CHOCOO ACHCTBUS M €r0 pe3yJbTaT C 3aJaHHBIM 3TAJIOHOM C IIEJIBIO
0OHapyKEeHHsI OTKIIOHEHUH U OTIUYHI OT 3TAJIOHA.

MPEABUIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HPHU PEIICHUU YUEOHOU
3aJauu;

MMOHUMATh MPUYHHBI, IO KOTOPHIM HE ObLT JOCTUTHYT TPEOyEeMBbIN pe3ysbTar
NEATEeIIbHOCTH, ONMPEACIISITh MO3UTUBHBIC M3MEHCHHUS W HaIpaBJICHUS, TpeOyroIme
JnajabHenIe padoThl;

peryJImMpoBaTh COCOO BBIPAYKESHUS IMOIIHHA.

Anrebpa sABIsSE€TCS OJHUM U3 OIOPHBIX KypCOB OCHOBHOM IIKOJIBI: OHA
o0ecreynBaeT HM3y4yeHUE IPYruX [UCLUUIUIMH, KaK E€CTECTBEHHOHAYYHOIO, TaK U
T'YMaHUTAPHOTO LUKIIOB, €€ OCBOEHHWE HEOOXOAMMO ISl MPOAOHKEHUST 00pa30BaHus
M B NOBCEAHEBHOM XWU3HU. Pa3BuTHe y 0OydYaromMXCS HAay4YHBIX MPEICTABIECHUH O
MIPOUCXO0KICHUH
U CYIIHOCTH aireOpanyeckux aOCTpakiui, CrocoOe OTpa)K€HUs MaTeMaTUYeCKOM
HAayKOM SIBJICHUA M MPOLECCOB B MPUPOJIE M OOUIECTBE, POJIM MATEMATHUYECKOIrO
MOJEJIUPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUICHUS, HECOOXOIUMBIX JJIsl aJlalTallud B
COBpeMeHHOM LH(ppoBoM obmecTBe. M3yuenue anredOpbl ecTeCTBEHHBIM 00pa3oM
obOecrieunBaeT  pa3BUTHE  yMEHUA  HaOMOMaTh,  CpaBHHBATh,  HAXOJHUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIILJIEHUS, CHOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUS M BBIBOJBI, (HOPMYIUPOBATH
yrBepxaeHus. OcBoeHHE Kypca aiaredpbl 00ecleyrMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYaloIIUXCSA: OHU UCIOJIBb3YIOT JACAYKTHBHbIE M HMHIYKTHBHBIC
paccyxjeHus, o000O0IeHHe W KOHKPETH3allMio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeanoyaracT 3HAYUTENBHBIM O00BEM  CaMOCTOSITEIHLHOM
NESATEIBHOCTH  OOYy4YaloIIMXCA, [O3TOMY CAMOCTOSTEIBHOE pEIIeHHE 3ajad
€CTECTBEHHBIM 00pa3oM SBISIETCS pealn3aledl esaTeIbHOCTHOrO MPUHIINIA
00yueHus.

B crpykrype nporpamMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJEP)KATEIBbHO-METOANYECKHE JuHUU: «Yucna wu
BBIYHCIICHUSY; «ANreOpandecKkue BBIPAKCHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxxknasa u3 3Tux coaepkaTeabHO-METOIUYECKUX JIMHUM pa3BUBaeTCs HA
MOPOTSKEHUH TPEX JIeT M3YyUeHHUsl Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasch U
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B3aMMOJICUCTBYS C JPYTUMH €ro JUHUSMHU. B Xone m3ydeHus kypca oOydaromumcs
IPUXOJUTCS JIOTUYECKH PACCYKIAaTh, HCIOJB30BATh TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 11€71ec000pa3HO BKIIIOUUTH B IPOrpaMMy HEKOTOPHIE OCHOBBI
JIOTHUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/iesibl MATEMaTUYECKOT0 00pa30BaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIUMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTEeMaTHYeCKOro  si3blka. Takum  00Opa3oM, MOXHO  YTBEpKIaTh, UTO
CoZlepKaTeIbHOW W CTPYKTYPHOM OCOOCHHOCTHIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanve nMHUM «YHWCiIa W BBIYKMCICHHS CIYKUT OCHOBOW JUIS
TATbHEUIIIET0 HM3yYeHUsS MaTEeMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUYaIOIIHUXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHs TMOJIB30BATHCSA ANTOPUTMAMHU, a
TaKk)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX IS MOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAlMOHAIBHBIMU U
UPpalUOHATBHBIMHU YUCIaMHU, (POPMHUPOBAHUEM MPEACTABICHUM O JEUCTBUTEIHHOM
yycie. 3aBEpIICHUE OCBOCHHs YHUCIIOBOM JIMHUMA OTHECEHO K CTapuIEMy 3BEHY
oO1ero o0pa3oBaHusl.

ConeprkaHue ByX alreOpanuecKux JUHUN — «AJreOpandecKkue BhIPAXKEHUSD)
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OO0YyYaromMXcs
MaTeMaTUYeCKOro ammapara, HEOOXOAMMOTro i peuleHus 3ajJad MaTeMaTHKH,
CMEXHBIX MPEIMETOB U IMPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOHM wIKOJE
y4eOHBI MaTepuan Tpynnupyercs BOKPYT palMOHAIbHBIX BbIpaXEeHH. Anredpa
JEMOHCTPUPYET 3HAUYEHUE MATEMATUKHU KakK A3bIKa JJIsl TIOCTPOEHUSI MaTEMaTHYECKUX
MOJIeJIel, ONUCAHUsl MPOLECCOB U SBJICHUW peajbHOro Mupa. B 3agaum oOyueHus
anredpe BXOIAT TaKXKe JalbHEWIlIee pa3BUTHE AITOPUTMUYECKOTO MBILUICHHUS,
HE00XOAMMOro, B YaCTHOCTH, JIJIi OCBOEHUS Kypca HH(QOPMATHUKH, U OBIAJICHUE
HaBbIKAMHU JIEAYKTUBHBIX paccyxkiaeHuid. [IpeoOpaszoBaHue CHUMBOJBHBIX (opM
BHOCUT CBOM cHenu(pUYecKUid BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIUMOHAIBHO-TpapUuecKoil JTUHUM HALEICHO Ha MOJyuyeHHue
IIKOJIbHUKAMU 3HAHUN O (QYHKIMSAX KaK Ba)KHEHUIICH MaTeMaTHYCCKOW MOJCIH IS
OMUCaHUsl M HUCCIEJOBAHMUS Pa3HO-0Opa3HBIX MPOLIECCOB MU SIBJICHUM B MPUPOAEC U
oOmectBe. M3yueHue 3Toro marepuana CroCOOCTBYET Pa3BUTHIO Y OOyUYarOIIMXCA
YMEHHUSI UCIOJIb30BATh PA3JIMYHBIC BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATHUKA —
CJIIOBECHBIEC, CUMBOJMYECKHE, Tpaduueckre, BHOCHUT BKJIaJg B (OpPMHpPOBaHUE
IPEICTaBIICHUN O POJIM MATEMATUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo ywyeOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«Anredpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3leibl COACPKAHUS:
«Yucna u  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIpRXEHUs», «YpaBHEHUS U
HEPABEHCTBa», « DyHKIUNY.

VYyeOHbll MJIaH Ha M3ydeHHe airedpbl B 7-9 kiaccax OTBOAUT HE MeHee 3
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y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXJOro roja oOydeHHus, BCEro 3a TPH roja
00yueHust — He MeHee 306 yueOHBIX YacoB.

COAEPXAHUE YUEBHOI'O KYPCA «AJI'EBPA» (I10 TOAAM OBYYEHUM )
7 KIIACC

Yuciaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATHUYHBIC, MEPEX0a OT OAHOW (GopMBbI 3amucu
npobert k gpyroir. [loHsATME palMOHATBHOTO YHCHIA, 3aliCh, CpPaBHCHHE,
yOOPSIOUYMBAHUE  pAllMOHAIBHBIX  4YHcel.  ApudMeTrhyeckue  JEHUCTBUS  C
palMOHAJIBHBIMA YUCJaMU. PelieHne 3aiad w3 peajdbHOM NPAKTUKU HA YacTd, Ha
TpOOH.

Crenenb ¢ HaTypajbHBIM IIOKa3aTeleM: ONpEIeIeHne, Mpeodpa3oBaHue
BBIPQKEHUI HA OCHOBE OTPEICIICHNS, 3aITUCh OOJIBIIINX YUCEIL.

[IpotieHThl, 3aMKCh MPOLIEHTOB B BUJIE IPOOU U APOOU B BHJI€ MPOIEHTOB. Tpu
OCHOBHBI€ 33J1a4M Ha IPOLEHTHI, PELICHUE 3a/1a4 U3 PEAIbHON IPAKTUKH.

[IpuMeHeHnE  TNPU3HAKOB  JACIMMOCTH, Pa3JIOKEHUE HA  MHOXHUTEIU
HATYpPAJIbHBIX YHCE.

PeanpHple  3aBUCMMOCTM, B TOM  4HClIe TpsMas W oOpaTHas
IPONOPLIMOHAIBHOCTH.

AuredOpanyecKue BbIPpaKEeHUA

[IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C IEepeMeHHOHN. [lomycTumblie
3HAUYCHUS TEepeMeHHbIX. [IpeacraBienne 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BUIE
dbopmyibl. Beraucnenus no gpopmymnam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUM, TOXKICCTBEHHO PAaBHBIC BHIPAKECHUS,
npaBuiia MPeoOpa3oBaHMUsl CYMM U TPOM3BEICHUI, MpaBUjia PACKPHITHS CKOOOK H
NIPUBEICHUS TTOJIOOHBIX CIaraeMbIX.

CBoiiCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpHowiensl 1 MHOrowjieHsl. CteneHb MHorousjaeHa. CoKeHUE, BBIYMTAHME,
YMHOXXEHHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBagpaT pasHocTH. DopMmyna pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYIEHOB Ha
MHOXUTEIH.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, MpaBWia MpeoOpa3oBaHMsl ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JluHeiHOEe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
yYpaBHEHUS, PEIICHUE JIUHEHHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHM MO YCIOBHUIO
3a7auyu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

*JIuHelHOEe ypaBHEHUE C ABYMsI IEPEMEHHBIMU U €TO Fpa(bI/IK*]. CucremMa nByx
JIVHEMHBIX YPAaBHEHUW C JBYMS II€PEMEHHBIMHU. PelleHue CHUCTEM ypaBHEHUMU

1
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPBIX HPOBOJAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM n3y4aeMoro mMmarepuala.
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croco0oM ToJICTaHOBKH. [IpuMephl pellieHus: TEKCTOBBIX 3a7ja4 ¢ MOMOIIbI0 CUCTEM
YPaBHCHUU.

DyHKUUHA

Koopaunara Touku Ha npsiMoil. UucnoBble TPOMEXKYTKU. PaccTosiHue Mexay
IBYMs TOUYKaAMU KOOPAMHATHOMN MPSIMOIA.

[IpsimoyronbHas cuctema koopauHat, ocu Ox m Oy. AbOcuucca W opAvHATA
TOYKH HAa KOOPAMHATHOM TuiockocTu. [lpumeps! rpadukoB, 3aJaHHBIX (OPMYyITaMU.
Yrenue rpadukoB peansbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkuu. ['paduk ¢pynkmun. CoiictBa GyHkimi. JIunelinas GyHKIUs,
e€ rpaduk. I'padux dynkmum y = kx + b. *I'padudeckoe pemieHne ITWHEHHBIX
YpaBHEHU U CHCTEM JIMHEWHBIX ypaBHEHUN*.

8 KJIACC

Yuca 1 BHIYMCICHUS

KBagpatubeiii kopeHb u3 uucna. *llonstne 00 HppalMOHAIBHOM YHCIIE.
JlecsaTuunble TpUOIMKEHUST UppPALMOHANBHBIX uncen*. CBONCTBA apUPMETHUECKUX
KBaJIpaTHBIX KOPHEN U MX NMPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUN U
BBIYUCIICHUAM. * JleicTBUTEIbHBIC YKCIa ™,

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cporicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJredpanyeckue BbIpaKeHUs

KBaapaTHbIil TpEXWIEH; Pa3I0KEHUE KBAJAPATHOIO TPEXUIEHA HA MHOXKHUTENH.

AnreOpanyeckas JpoOb. (OCHOBHOE CBOMCTBO aireOpandeckoil JIpoOwu.
CnoxxeHue, BbIUMTAHUE, YMHOXKEHHUE, [€JIEHHE  anredpandyeckux ApoOe.
PannoHanbHbie BhIpaXEHUS U UX IPEOOpPa3OBAHKE.

YpaBHeHHS U HEPABEHCTBA

KBagparHoe ypaBHeHHe, GopMmyna KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera* Pemenue ypaBHeHHH, CBOIAIIMXCS K IMHEMHBIM M KBaapaTHbeIM. [IpocTeiimme
JIPOOHO-paIMOHAIIbHBIE YPaBHEHHUS.

*"padmyeckas MHTEpHIpETAlUsl YPaBHEHUN C JABYMsI IEPEMEHHBIMU U CUCTEM
JIMHEMHBIX YpPAaBHEHUU C JByMs IMepeMeHHbIMU ™. Ilpumepsl pelieHus cucrem
HEJIMHENHBIX YPABHEHMI C IBYMS [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1au alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKIUU

[Tonsitue gpynkuuu. OOIaCTh ONpeAesieHus U MHOKECTBO 3HAYEHUIN (PYHKIUU.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢ynkumuu. Ytenuwe cBoWcTB (PyHKuuU 1o €€ rpaduky. Ilpumepsr
rpa@ukoB QyHKIMMA, OTPa)KAIOIMIUX PEATIbHBIE TPOLECCHI.

OyHKIMY, ONKCHIBAIOIIME MPSIMYH0 M OOpaTHYH MpONOPLMOHATIBHBIE
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RI=

2 3
3aBHCHUMOCTH, WX rpadukd. DyHKIMH y = x, y =x, y = x, Y

*['paduueckoe perieHre ypaBHEHUN U CUCTEM ypaBHEHUI ™.

9 KUIIACC

Yuciaa v BIYMCICHUA

PannonanpHbie yucia, *UppalvoHaIbHBIE YMCIIA, KOHEUHbIE U OECKOHEUHbIE
JecsATUYHbIe poOu. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEHCTBUTEIbHBIC YHCIIA
Kak OECKOHEUHbIE JIeCATUYHBIE TpoOU. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTEINIBHBIX YUCET U KOOPAWHATHOU MPSMOM.

CpaBHEHHE  JCHCTBUTEIBHBIX  YHCEN, apU(METHUYECKHE JACHCTBUSA C
JIICUCTBUTEIILHBIMH YHCIIAMH *.

Pa3mepbl OOBEKTOB OKPYKAIOIIEr0 MHUpPA, MJIMTEIBHOCTh MPOLECCOB B
OKPY’KAIOIEM MUPE.

[TpubnnkE€HHOE 3HAYEHHE BEJIMYMHBI, TOYHOCTh NMpUOIMxKeHus. OKpyriieHue
yucen. [Ipuknaka v OeHKa pe3yabTaTOB BEIYUCICHUN.

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PelieHne ypaBHEHUN, CBOASAIMXCS K JUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHWH, CBOISIIMXCS K KBaJIpaTHBIM.
buksanpatHoe ypaBHeHue. *[Ipumepnl pelieHUss YpaBHEHUN TPETbEW M YETBEPTOU
CTEIICHEN PA3JI0KEHUEM Ha MHOKUTENN *.

Pemenue qpoOHO-palMoOHAIbHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

VYpaBHeHUE C ByMs NMEpPEMEHHbIMH M €ro rpaduk. Pemienue cucrem IBYX
JMHEWHBIX YPAaBHEHUM C JBYMs IEpEMEHHBIMU. PellleHne cucTem JBYX ypaBHEHUH,
OIHO U3 KOTOPBIX JHMHEHHOe, a Jpyroe — BTOpoi creneHu. ['paduyeckas
WHTEPIPETALNS CUCTEMBI YPABHEHUH C JIByMS IEPEMEHHBIMU.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenre JIMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJIHOWM TniepemeHHoOW. KBsaaparHele HepaBeHCTBa.
I'paduueckass wHTEprpeTans HEPaBEHCTB W CUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMU.

DOyHKUIMHA

KBaaparnunas dynkuus, e€ rpaduxk u cBoictBa. [lapabona, KoopauHaTHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH 1MAPaA0OJIBI.

['paduku GbyHKIU: y = kx, y = kx + b, y = x,
y =x,y = EI/II/IX CBOMCTBA.

YucioBbIe NMOCT€10BATEILHOCTH H POTPeccUuu

[ToHsiTHE YKCIOBOM TMOCIEAOBATETHLHOCTH. 3aJaHue TMOCJIe0BAaTeIbHOCTH
peKyppeHTHOM dhopmyIoii u popmysoit n-ro uieHa.

Apudmernueckas u reomeTpuueckas mnporpeccuu. Dopmynbsl n-ro dieHa
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apu(METHICCKON U TEOMETPUIECKON MPOTPECCH, CYMMBI MIEPBBIX 71 YWICHOB.

*N300pakeHne WICHOB apu(METHUYECKOH U TCOMETPHUYECKOH IPOTrpeccHid
TOYKaMH Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM W SKCIOHEHIIMAIBHBIA POCT.
CJ105KHBI€ POLIEHTHI *.

IINTAHNPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJIBHON PABOYEN ITPOI' PAMMBI KYPCA «AJITEBEPA»

OcBoenne ydeOHOTO Kypca «AnreOpa» Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JIOJDKHO OOEcnedMBaTh JOCTH)KEHHE CIEAYIOMIMX MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YJIBTATOB:

7 KIIACC

Yucsia v BbIYMCJIEHUS

BreinonuaTh, coueTass yCTHbIE W THUCbMEHHBIE MNPUEMBI, apudmeTnyeckue
JEUCTBUS C pallMOHAIBLHBIMU YUCIIaAMHU.

HaxoauTh 3HAUY€HHUS YMCIOBBIX BBIPAXKEHUN; MPUMEHIThH Pa3HOOOpa3HbIE
CrocoObl M MPUEMBI BBIYMCIICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUM, COJEp Kallnx
OOBIKHOBEHHBIC U JACCITUYHbBIC APOOH.

[lepexomuth OoT omHOM (opMbI 3amuicu 4YMcen K Jpyroil (mpeodpa3zoBbIBaTh
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATHYHYIO ApoOb). CpaBHUBATH U
YHOPSIIOYMBATh PAIIMOHATBHBIE YHUCIIA.

OKpyIJISITh YuCa.

BpINONHATE IPUKUAKY U OLEHKY pE3yJbTara BbIYUCICHUN, OLICHKY 3HAYEHUM
YUCJIOBBIX BBIPAYKEHUI.

BrInmonHATh JEUCTBUS CO CTENEHSMH C HaTypaJbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPaABOYHYIO0 UH(POPMAIIHUIO).

[IpuMeHSTh NPU3HAKK JCIIUMOCTH, Pa3JI0KeHUE HA MHOXKUTEJIM HATypabHBIX
YHUCEIL.

Pemate mpocteliliine MNpPaKkTUKO-OPUEHTUPOBAHHBIC 3a7aud, CBSI3aHHBIE C
OTHOIIEHUEM  BEJIMYMH, MPOMOPIMOHATILHOCTBIO  BEJIMYUH, MPOLICHTAMU;
MHTEPIIPETUPOBATh PE3YJIbTATHI PEUICHUS 337a4 C YYETOM OTPAHUUYEHUM, CBSI3aHHBIX
CO CBOWMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AsredpanyecKue BbIPpAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM YPOBHE
anre0pandeckor TEPMUHOIOTHEN U CHMBOJIUKOM.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPOXEHUW TPU 3aJaHHBIX 3HAYCHUSIX
NIePEMEHHBIX.

Breinmonuate npeoOpa3oBaHus 11€JI0I0 BRIPAKEHHUSI B MHOTOWIEH MPUBEICHUEM
MOJAO0OHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BrIMonHAT yMHOXKEHHE OJHOYJIEHA Ha MHOTOWIEH W MHOTOYIEHa Ha
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MHOTOUJIEH, IPUMEHATH (DOPMYIIbI KBaJpaTa CyMMbI U KBaJpaTa pa3HOCTHU (C OMOPOH
Ha CIIPaBOYHYIO0 HH(POPMAITHIO).

OCyIIeCTBIIATh PA3JIOKEHUE MHOIOYICHOB HA MHOXUTEIUM C IIOMOIIBIO
BBIHECEHMSI 3a CKOOKHM OOILEro MHOXWTENS, TPYNIUPOBKU CIaraéMbIX, IPUMEHEHUS
(opMys1 COKPALIEHHOTO YMHOXEHHUSI (C OMOPOH Ha CIIPaBOYHYIO HHPOPMALIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWICHOB AJIsl PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEATBHON TPAKTUKH.

Hcnonp30BaTh CBOWMCTBA CTENEHEW € HATypPAIbHBIMM IOKA3aTEISIMU IS
npeoOpa3oBaHus BEIPAXKEHUH (C OMOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHNs U HEPABEHCTBA

Pemlare sMHENHBIE YpaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSSA IPAaBUIIA
nepexoa OT HCXOJAHOI0 YPAaBHEHHSI K paBHOCHIIBHOMY eMy. [IpoBepsTh, ABisieTcs 1u
YHUCJIO KOPHEM YPABHEHHS.

WmeTs mpencraBieHHEe O rpapUuecKUX METOAax MpH PELICHUHM JMHEWHBIX
YPaBHEHUH U UX CUCTEM.

[Tonbupare mnpuMepsl NHap YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOIo
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPIAMHATHON IUIOCKOCTU TpauK JUHEWHOTO YPaBHEHHUS C IBYMs
MEPEMEHHBIMU; TI0JIb3YSACh IPAPUKOM, TPUBOJAUTH IPUMEPHI PEIICHUS] YPABHEHHS.

PemaTe cucteMbl ABYX JUMHEHHBIX YpPAaBHEHUH C JBYMS MEPEMEHHBIMHU, B TOM
yucie rpaguyecku (¢ onopor Ha aifTOPUTM YUEOHBIX IEUCTBUN).

CocTaBnsaTh (1OCHE€ COBMECTHOTO aHAIM3a) M PElIaTh JUHEHHOE ypaBHEHHE
WIM CHUCTEMY JIMHEWHBIX YPAaBHEHUN MO YCJIOBHUIO 3aJlayd, MHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYUYEHHBIN pe3ynbTar.

Koopaunarel u rpaguxu. @yHkuuu

N300pakath HA KOOPJAUHATHOMN MPSIMOM TOYKU, COOTBETCTBYIOIINE 3a/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aIIMChIBATh YHCIOBBIE MMPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM IO 33JaHHBIM KOOPAHMHATAM;
cTpouTh rpaduku TuHEHHbIX GyHKIMA. CTpouTh rpadux hyHKINH y = kX + b.

OnuceiBaTh C TMOMOILIBIO (YHKUUH M3BECTHbIE 3aBUCHMOCTH  MEXIY
BEMYMHAMU ([0 AJITOPUTMY YYEOHBIX NEHUCTBHI): CKOPOCTb, BPEMs, PACCTOSHUE;
1I€Ha, KOJIMY€ECTBO, CTOUMOCTD; MPOU3BOAUTEIBHOCTh, BpEMs, 00BEM PabOTHI.

Haxonuth 3HaueHne PyHKIIMU 10 3HAUEHHIO €€ apryMEHTAa.

[Tonumate rpaduyeckuii cnoco0 MpeacTaBiIeHUS W aHajdu3a HHGPOpPMAINH;
U3BJIEKATh U MHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.

8 KUIACC

YucJia 1 BLIYUCJICHUA
Hcnonp30BaTh HavajdbHBIE NPEIACTABICHUS O MHOXKECTBE JIEUCTBUTEIIBHBIX
qucen JJIsi CpaBHEHUS, OKPYTJEHUs] W BBIUUCICHUI; M300pakaTh JAEHCTBUTEIBHBIC
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YyCJIa TOYKaMU Ha KOOPJAWHATHOU MPSAMOM.

[IpumeHsATh TOHSATHE apUPMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yyd MPU HEOOXOJMMOCTH KaJIbKYJSITOP; BBINOJHATH
npocTerme MpeoOpa3oBaHUs BBIPAKEHHUM, COAEpX AIIMX KBaJApaTHBIE KOPHH,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcnonb30BaTh 3amucHl OOJBIIMX W MajbIX YHCEN C MOMOUIBIO JAECATUYHBIX
npobeit u crenenei ncia 10.

AsredOpanveckue BbIPAKEHUS

[IpuMeHATP NOHATHME CTENEHW C LEJBIM  II0Ka3aTeJIeM,  BBIIOJHAThH
npeoOpa30BaHUs BBIPAKEHUW, COJEPKAIIMX CTEIEHW C LEeIbIM IoKazareneM (c
HCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

BBIIONMHATE HECIIOXKHBIE TOXAECTBEHHbIE MpPeoOpa3oBaHUS pPALMOHAIBHBIX
BBIPOKEHUI HA OCHOBE NpaBWJ JEHCTBUN HaJ MHOTOYJICHAMHU M ajreOpandecKuMu
TPOOSIMHU.

PacknanpiBaTh KBapaTHbIN TPEXUIIEH HA MHOKUTEIU.

[IpumensTh npeodpa3oBaHus BHIPAKEHUM JI pEUICHUs] Pa3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEXXHBIX TPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTe nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
nH(popMaIuu) U palMOHAJIbHBIC YPABHEHUS, CBOMSIIMECS K HUM, CUCTEMBI JBYX
YPaBHEHHM C ABYMsI IEPEMEHHBIMM.

[IpoBOAUTE MPOCTEHIINE HCCIECTOBAHUS YPABHEHWW M CUCTEM YPAaBHEHUWN, B
TOM YHCJIE€ C MPUMEHEHHEM IpaUueCKUX MpeACTaBICHUH (YCTaHaBINBATh, UMEET JIU
YpaBHEHUE WM CHUCTEMa YPaBHEHMI pEUICHUS, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKH 3aladyud K €€ anreOpandeckoi
MOJENIA C TIOMOIIBI0 COCTABJICHUS YPAaBHEHUsS WM CHUCTEMBl YpPAaBHEHUHU,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYYEHHBIA PE3yJIbTAT.

[IpuMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB 11 CPABHEHMS], OLICHKU; PEIIATh
JMHCHHBIC HEPABEHCTBA C OJHON NMEPEMEHHOW U UX CHUCTEMBI; JIaBaTh TPpapUUICCKYIO
WJUTFOCTPALIMIO MHOKECTBA PELLICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

OnepupoBath Ha 0a30BOM ypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TEpMUHBI, CUMBOJIMYECKHE OO0O3HAYEHUSA); OMNPENETATh 3HaueHHe (QYHKIUU TIO0
3HAYEHUIO apTyMEHTa; ONPEAeIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

CTponth rpaduKH dIeMEHTApHBIX QYHKIHMI BUAA , ¥y = X°, ¥ = X, y =+/x ,

k . . ..
y= = ; OIHCHIBATh CBOICTBAa 4YHUCIOBOW (QyHKIMKU 10 €€ rpaduky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONICH MTOMOIIBIO).

9 KUIIACC

YucJia 1 BLIYUCJICHUSA
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CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPALMOHAIIBHBIC YHCIIA.

BrimonHaTe apupMeTnueckue JeiCTBUS ¢ pallMOHAIbHBIMU YUCIAMU, COYeTast
YCTHBIE U TNHMCBMEHHBIE IIPUEMBI, BBIIOJHATH BBIYKMCICHHS C HUPpPalMOHAIBHBIMU
YUCIIAMU.

HaxonuTpe 3Ha4eHUs CTENEHEH € LIEJIBIMU IT0KA3aTeIsIMU U KOPHEN; BBIYUCIITH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasiTh JAEUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKHUAKY pPE3YJIbTaTa
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAXKEHU.

YpaBHeHMS U HEPABEHCTBA

Pemrate nuHENHBIE U KBaIpaTHbIE YPABHEHUS, YPABHEHUS, CBOISIIMNECS K HUM,
MpoCTenIne JpoOHO-pallMOHAIbHBIC YPaBHEHHUS.

Pemare nmpocTtenmme CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHW C JIBYMs
IIEPEMEHHBIMU U CHUCTEMBI JIByX YPAaBHEHMH, B KOTOPBIX OJHO YpPAaBHEHHE HE
ABJISIETCS JIMHEWHBIM (110 BU3YyaJIbHOU OMOPE).

Pemarp mnpocTeilline TEKCTOBBIE 3aJayd  alnreOpanyeckuM CcrnocodoMm ¢
IIOMOIIIBIO COCTABJICHUS YPaBHEHUSA WIM CHCTEMBI [BYX YPaBHEHUH C JBYMs
[IEPEMEHHBIMH.

[IpoBOoAUTE MpOCTEHIINE HUCCIEIOBAHUSA YPABHEHUM M CUCTEM YPABHEHMU, B
TOM YHCJIE C MPUMEHEHHEM TpaUuecKuX MpeAcTaBiIeHU (YCTaHaBIUBaTh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUM PEIICHHUS, €CIIU UMEET, TO CKOJIBKO, H TIp.).

PemaTe nMHEHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pELICHNE HEPAaBEHCTB HAa YHCIOBOM NPSIMOM, 3aIIMCHIBATH PELICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemars cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIMCHIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHBIX 3a/1a4.

DOyHKUMHA

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXEMaTUYECKU
pacnojoXXeHue Ha KOOPAMHATHOW IUIOCKOCTH rpadukoB (GyHKUUN Buaa: y = kx,

2 k o
y=kx +b,,y=ax’ + bx +c, y = x’, y = \/x, y == B 3aBHCUMOCTH OT 3HAUCHHI
X

KO3((PHUIIMEHTOB; ONMKUCHIBATH CBOMCTBA (PYHKITUH.

Crpouth M HM300paxkaTh CXEMAaTUYECKH TpaUKy KBAJIpPaTUUHBIX (DYHKIIHUA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KBagpaTuuHyro (QyHKUIUIO 1O (GopMyse, TPUBOAUTH IMPUMEPHI
KBaIpaTUYHBIX (YHKLIMNA U3 peabHOM KU3HU, PUZUKH, TEOMETPHH.

YuciioBbIe MOCAECA0BATEIBLHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MTPOrPECCUU MPHU Pa3HBIX
cnoco0ax 3aaHusl.

BbINONHATE  BBIYMCICHUS €  HCIOJb30BaHHEM  (GOpMYyNT n-TO  4IEHa
apu(PpMETUIECKON M TEOMETPUUYECKON MPOTPEeCcCHid, CyMMBl MEPBBIX N HWICHOB (C
OTIOPOM Ha CTIPaBOYHYIO HH(POPMAIIHUIO).
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Pemarp 3amaum, CBSI3aHHBIE C YWCIOBBIMH IOCIIEIOBATEIBLHOCTSMU, B TOM
qrclie 3a7aud U3 PeajbHON JKU3HU (C WCIOJIB30BAHUEM KAIBKYJSATOpa, MU(POBBIX
TEeXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJunuecTBo yacos DJIeKTPOHHbIE
HanMeHnoBaHue pa3iesioB U TEM nudpoBbIe
Ne o/m P Kounrpouabusie IIpakTuueckue (mudpp )
NPOrpaMMbl Bceero o0pasoBaTejbHbIe
padoThI padoThI
pecypchl
| Yuciia u BeIYUCIICHUS. PalinoHaibHbIE 75 1 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 2 1
AJITCOPAHHECKHE BHIPAXKCHIA 7 https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
3 ¥ paBHeHHUS H HEpaBeHCTBa 20 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
4 K ) 24 1
OOpAMHATH 1 rpaduKy. PyHiin https://m.eds00.ru/7f415b90
bu6mmoreka [JOK
I1 1
> OBTOpEHHE 1 0000mICHHE 6 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5 0
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8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 Yucna u Beruncnenus. KBaapatasie KOpHU 15 https://m.edsoo.ru/7f417at8
) Uucna u Berunciaenus. CTEeHb ¢ 1eTbIM 7 bu6mmoreka [IOK
IOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaKEHHUS. 5 | bubnuorexa [IOK
KBagpartsslii TpéxusneH https://m.edsoo.ru/7f417af8
4 AnreOpandyecKue BbIpaKCHUS. 15 | bubnnoreka [JOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 | bubnuorexa [JOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBueHus u HepaBeHCTBa. CUCTEMBI 13 bubnnoreka [JOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
.H 12 1
7 VYpaBuenus u HepaBeHcTBa. HepaBeHcTBa hitps-//m.cdsoo.ru/7f417af8
bubmuorexa [JOK
o .
8 YHKIH. OCHOBHKIC TOHATHA > https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 o 4 9
YHKIHH. THCIOBbIC QyHKIIIH https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 IT 0600 6 2
OBTOPEHHE 1 0DODIHIEHIE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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9 KIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHue pa3jiesioB U TeM nu(ppoBbIe
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIC
padoThI padoThI
pecypcsl
| Yucna u BeuncieHus. JlelicTBUTEIbLHbBIC 9 bu6mmoteka [IOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHHUs U HEPABEHCTBA. Y PAaBHEHUS C 14 | bubnnoreka HOK
OJIHOM IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 | bubmuotexa [HOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bubnnoreka IIOK
.H 1 1
4 YpaBHeHus U HepaBeHCTBa. HepaBencTsa 6 https://m.edsoo.ru/7f419d08
bubmmoteka [IOK
1 1
3 Dyt 6 https://m.edsoo.ru/7f419d08
bu6nuoreka [IOK
1 1
6 YucnoBble IOCIEN0BATENBHOCTH 5 hitps://m.cdsoo.ru/7f419d08
7 [ToBTOpenue, o6o0IIeHNE, CUCTEMATH3AIHS 18 | bubnmnorexka [HOK
3HAaHUU https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne /i Tema ypoka Konrtpouabubie HHppoEkic
Bcero o0pa3oBaTe/ibHbIE
padoThI pecypes:
1 [TonsATHE palMOHAIIBHOIO YUCIa 1
) Apudmernueckue T1eUCTBUS C 1
paloHaIbHBIMU YHCIAMU
3 Apudmernueckue T1eUCTBUS C 1
palOHaIbHBIMU YHCIAMU
4 Apudmernueckue neiicTBus ¢ |
paloHaIbHBIMU YHCIIAMU
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
6 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHue, ynopsi04MBaHue 1
palOHATIBbHBIX YHCE
g CpaBHeHue, ynops04MBaHue ]
palOHAaIbHBIX YHCE
9 CpaBHeHue, ynops04MBaHue ]
palMOHAIBHBIX YNCEI
10 CreneHs ¢ HaTypalabHBIM IIOKa3aTENEM 1 bubnworexa LIOK
https://m.edsoo.ru/7f4211de
11 CreneHs ¢ HaTypalIbHBIM NIOKA3aTENEM 1 bubmrorexa LIOK

https://m.edsoo.ru/7f421382
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bu6mmoreka [JOK
12 CreneHb ¢ HaTypalbHBIM IIOKA3aTENEM
https://m.edsoo.ru/7f42154e
bubmuoreka [JOK
13 CreneHp ¢ HaTypalbHBIM IIOKA3aTEIEM
https://m.edsoo.ru/7f4218be
14 CreneHp ¢ HaTypalbHBIM IIOKA3aTENEM
15 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooH,
MPOLIEHTHI U3 pealbHOM MPAKTUKU
16 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 PEaIbHOUN MPAKTUKU
17 Pemenrie 0oCHOBHBIX 3a/1a4 HA JpoOH,
MIPOLICHTHI U3 PeaTbHOU MPAKTHKU
18 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 pealbHOM MPAKTUKU
19 [IpusHaku genuMocTu, pa3ioKeHUus Ha
MHOXUTEIN HATYPAIbHBIX YHCEIT
20 [IpusnHaku genuMocTu, pa3ioKeHUus Ha
MHOXUTETN HATYPAIbHBIX YHCEIT
71 Peanbnbie 3aBucumoctu. [lpsmas u
oOpaTHas MPOMOPLUHUOHAIEHOCTH
2 Peanbupie 3aBucumoctu. [Ipsimas u
oOpaTHasi IPOMOPIIUMOHATBHOCTH
7 Peanburie 3aBucumoctu. [Ipsimas u
oOpaTHas IPOTMOPIMOHATBHOCTH
4 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
)5 Kontponbhas paborta mo teme
"ParmoHanpHEIe ynciia"
26 bykBeHHBIE BBIpaXKEHUS bubnmoreka [JOK
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https://m.edsoo.ru/7f41feec

27 DopmyJibl
28 Dopmyibl
29 [Tepemennsbie. JlomycTrMble 3HAYCHHUS
MIePEMEHHBIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAKEHUH, BuGmorexa LIOK
30 PACKPHITHE CKOOOK H IPHBE/ICHHC https://m.edsoo.ru/7f41fafa
MOIOOHBIX CIaraeMbIxX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH, Bu6morexa [IOK
1 PACKPITIE CKOOOK H IMPHBECHe https://m.edsoo.ru/7f41£d70
MOIOOHBIX CIaraeMbIxX
[IpeoOpazoBanne OyKBEHHBIX BBIPAKECHUH,
32 pacKpbITHE CKOOOK U IPUBEICHUE
MOJAOOHBIX ClIaraeéMbIX
[IpeoOpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
33 PacCKpBITHE CKOOOK U MPUBEICHNE
MOJAOOHBIX ClIaraeéMbIX
34 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnunoreka [JOK
oKas3arejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPaJIbHBIM bubnmuorexa [JOK
IoKasarejieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTETICHU C HATYPaTbHBIM bubnmnoreka [JOK
IoKa3arejieM https://m.edsoo.ru/7f4218be
bubnmnoreka [JOK
37 Mrororerer https://m.edsocI)_.[ru/7f42276e
bubnmoreka [JOK
38 MrorouneHs: https://m.edSO(I)_.[ru/7f42293O
39 CnoxxeHue, BBIYUTaHNUE, YMHOKEHUE bubnuorexa [JOK
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MHOT'O4JICHOB

CJ'IO)KGHI/IC, BbBIYUTAHUC, YMHOXKCHHUC

https://m.edsoo.ru/7f422af2
bubmuoreka [JOK

40 MHOT'OYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CiioxeHue, BBIYMTaHHUE, YMHOKEHUE bu6mmoreka [JOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKpPAIIEHHOTO YMHOXKEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f42432a
44 @opMyIibl COKPAIIEHHOTO YMHOXKEHUS bubmorexa HOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPALIEHHOTO YMHOXKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAEHHOTO YMHOXKEHUS Brbmmorexa LIOK
https://m.edsoo.ru/7f4241d2
47 @opMyIIBI COKPAIIEHHOTO YMHOXKEHUS bubmmorexa [OK
https://m.edsoo.ru/7f4251d0
48 Paznosxenre MHOTOUYJICHOB HA MHOXKUTEITH bubmmorexa [JOK
https://m.edsoo.ru/7f423312
49 Pa3znosxenre MHOTOUYJIEHOB HA MHOKUTENU bubmorexa HOK
https://m.edsoo.ru/7f4237fe
50 Pa3nosxeHre MHOTOUYI€HOB HA MHOYKUTEIU bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 Paznoskenre MHOTOWIEHOB HA MHOYKUTEIIH
57 KonTponbnas pabora no teme
"Anredpanyeckue BeIpaxeHus "
53 YpaBHeH#He, paBuiia IpeodpazoBaHus

YpaBHEHUS, PABHOCHIIBHOCTh YPABHEHHI
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JIuneitHOoe ypaBHEHUE C OJJHOM

54 IIEPEMEHHOM, pelleHNe TMHEWHBIX
YpaBHEHUU
JIuHeitHOe ypaBHEHUE C OJJHOM
55 IIEPEMEHHOM, pelIeHUE JTUHEHHBIX bubmmorexa [TOK
PEMEHIHON, p https://m.edsoo.ru/7f420482
YpaBHEHUU
JInHeitHoe ypaBHEHHE C OJJTHOM
56 MEepEMEHHOM, PEeIICHUE JTUHEHUHBIX
ypaBHEHUH
57 Pewrenue 3a1au ¢ oMoIIbIO YpaBHEHUM Bubmorexa LIOK
A HbIo ¥P https://m.edsoo.ru/7f42064e
58 Pewrenue 3a1au ¢ noMOLIbIO YpaBHEHUM Bubmorexa LIOK
A B yp https://m.edsoo.ru/7f420806
59 Pemrenue 3a1au ¢ moMoILIbIO YpaBHEHUM bubmmorexa [TOK
a B yp https://m.edsoo.ru/7f4209a0
60 Pemrenue 3a1au ¢ moMoIIbIO YpaBHEHUM bubmmorexa [TOK
a B yp https://m.edsoo.ru/7f420e6e
61 JIuneitHOe ypaBHEHUE C IBYMS bu6nuorexa [IOK
MEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuorexa [JOK
MIEPEMEHHBIMH U €T0 rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema IByX JIMHEWHBIX YPABHEHHH C bubnmoreka [JOK
IBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JTUHENHBIX YPAaBHEHUH €
JBYMSI IEPEMEHHBIMU
65 CucreMa IByX JTMHEWHBIX YPABHEHUH C
JBYMSI IEPEMEHHBIMU
66 Cucrema IByX JIMHEWHBIX YPAaBHEHHH C
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ABYMA IEPEMCHHBIMUA

67 Pemenue cucrem ypaBHEeHHI bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHI bubmorexa HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pewrenue cucreM ypaBHeHUi
71 Pemenne cucreM ypaBHeHU
7 KontponbHas padota nmo teme "JIuHelHbIe bubnunoreka [JOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha nipsiMoi bubmorexa HOK
https://m.edsoo.ru/7f41de76
bub6nuorexa [IOK
74 HuCII0BEIE MPOMEKYTKH https://m.edSO(I)_.[ru/7f41dff2
75 UucoBble IPOMEKYTKH
76 PaccrosiHre Mexny AByMs TOUKaMH
KOOPAMHATHOU IIPSAMOM
77 Paccrosinre Mexny AByMs TOUKaMH
KOOPJIMHATHOM MPSIMOi
73 IIpsimoyronbHas cucremMa KOOpAMHAT Ha bubmuorexa [IOK
IUIOCKOCTH https://m.edsoo.ru/7f41e16e
79 [IpssMoyronbHas cuctemMa KOOpJIMHAT Ha bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpadukoB, 3a1aHHBIX bubmuorexa [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3a1aHHBIX bub6nuoreka [IOK

bopmynamu

https://m.edsoo.ru/7f41ed80
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[Tpumeps! rpadukoB, 3aJaHHBIX

82
bopmynamu
23 Urenue rpadMKoOB pearbHbIX bubmmoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpaukoB peabHbIX
3aBUCUMOCTEN
bubmuoreka [JOK
85 I1
OHATHE (yHKIIHH https://m.edsoo.ru/7f41ef06
86 I'padux pyHKIIIHN
bubmuoreka [JOK
87 i i
CroiicTsa ymKumii https://m.edsoo.ru/7f41f078
N . bubmuorexa [JOK
88 CroiicTsa ymkumii https://m.edsoo.ru/7f41f1fe
. bubmuoreka [JOK
89 Jlunciinas QynKums https://m.edsoo.ru/7f427282
bu6mmorexa [IOK
90 Jlunei
uHeiinas Qyniuns https://m.edsoo.ru/7f427412
bu6mmoreka [IOK
91 IT HHOM
OCTPOCHHE PAHKa JMHEHHOM pyHKILH https://m.edsoo.ru/7f426d e
92 [Toctpoenue rpaduka TuHEHON QYHKIIUU
93 I'padpux pynkuum y =[x|
94 I'paduk pynkumn y =[x|
KonTponbHas pabota mo Teme
95 "Koopaunats! u rpapuku. @yHkuuu" / bubmmorexa [TOK
P2 N p - PYHKI https://m.edsoo.ru/7f41f50a
Bcepoccuiickas mpoBepouHas pabota
96 HTorosast KOHTpOJIbHAs paboTa / bubnuoreka [JOK
Bcepoccuiickas npoBepouHas paboTta https://m.edsoo.ru/7f429¢c6¢c
97 [ToBTOpEHNE OCHOBHBIX MOHITHI U
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METOJOB Kypca 7 Kjacca, 00001meHne

3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUNA U
98 METOIOB Kypca 7 Kiracca, 00001ieHue 1 Bubmaorexa OK
AOB X3P >, OOPI https://m.edsoo.ru/7f42932
3HAHUNA
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
99 METOIO0B Kypca 7 Kiracca, 00001eHue 1 Bubmaorexa OK
Ilv P ’ - https://m.edsoo.ru/7f42a0e0
3HAHUN
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
100 METOJIOB Kypca 7 Kilacca, 0000IeHne 1
3HAHUI
[ToBTOpPEHNE OCHOBHBIX MOHITHH H
101 METOIO0B Kypca 7 Kiracca, 00001eHue 1 bubmaorexa IJOK
Il\, yp ’ = https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
102 METOIOB Kypca 7 Kiiacca, 0000IeHne 1 bubmaorexa [IOK
Hv P ’ H https://m.edsoo.ru/7f42a900
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne m/n Tema ypoka KonrTpoabubie IIpakTuueckue i ppopnie
Bcero o0pa3oBaTtejibHbIE
padoThI padoThI pecypesI
1 KBanpaTHbiii KOpeHb U3 YKcia 1 bubmorexa LHOK
https://m.edsoo.ru/7f42d452
2 [TonsiTrie 06 ppallMOHATIEHOM YHUCIIE 1 bubmorexa HOK
https://m.edsoo.ru/7f42eaaa
3 Jecstruunblie MpUOIMKEHUS |
MPPALMOHATIBHBIX YUCE
4 JecsTnunbie MpUOIKEHUS |
HPPALMOHATEHBIX YHCET
5 JlelicTBUTENIbHBIE YHCIIA 1
6 CpaBHEHHE TEUCTBUTENBHBIX YHCEI 1
7 CpaBHEHHE IEUCTBUTENBHBIX YHCEI 1
8 Apudmerndeckuil KBapaTHbIM KOPEHb 1
9 VYpaBHeHue BUIa X* = a 1
10 CoiicTBa apu(pMeTHUECKUX KBaIPATHBIX | bu6mmoreka [JOK
KOpHEU https://m.edsoo.ru/7f42d862
1 CgoiicTBa apu(PpMETHIECKUX KBAAPATHBIX 1 bubmmoreka [JOK
KOpHEeM https://m.edsoo.ru/7f42d862
12 [IpeoOpazoBaHre YUCIOBBIX BBIPAKEHUIH, | bubmmoreka [JOK
COZlepKaIllNX KBaJIpaTHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBaHme YHCIOBBIX BBIPAKCHHIH, | but6mmoreka [IOK
COoZeprKallMX KBaJpaTHLIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpazoBaHue YNCTOBBIX BHIPAKCHUH, 1 bubnuotexa [JOK
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COACPpKAIMX KBaAPaTHbIC KOPHU

https://m.edsoo.ru/7f42e0be

15 [Ipeobpa3oBaHye YMCIOBBIX BBIPAXKEHUIH, bubmmoreka [IOK
COJIepKaIlUX KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CremneHs ¢ IeIBIM II0Ka3aTeIeM buGnnorexa LIOK
H https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch yncia. Pazmepsl
00BEKTOB OK arorrero mupa (ot
17 DJIEMEHTA] Hlfz)}(])i(laCTI/I 0 KOIZ‘,ME/IIICCKI/IX bubmorexa LOK
p A hitps://m.edsoo.ru/7f436098
00BEKTOB), UTMTEIIBHOCTH MIPOIIECCOB B
OKPY’KaloIlleM MHUPE
18 CBoIicTBa CTENEHHU C LIEJIBIM I1I0Ka3aTeIeM bubmorexa LOK
H https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIEHH C IIENBIM ITOKa3aTeIeEM bubnmorera OK
I https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEINEHH C IIENBIM ITIOKa3aTeIeEM bubnnorexa LIOK
I https://m.edsoo.ru/7f435648
21 CBOJICTBA CTEIIEHHU C IEJILIM ITOKA3aTEIEM bubnnorexa LIOK
1 https://m.edsoo.ru/7f43599a
22 CBOJICTBA CTEIIEHHU C IEJIBLIM ITOKA3aTEIEM bubnnorexa LIOK
1 https://m.edsoo.ru/7f435ed6
23 KBagpatHblil TpEXuneH
24 KBanpaThslii TpéxuneH
)5 Paznoxenne kBagpaTHOTO TpEXUIEHA HA bubmmoreka [JOK
MHO>KHUTECIN https://m.edsoo.ru/7f42£d38
26 Pa3nosxeHne KBagpaTHOro TpEX4seHa Ha bu6mmoreka [JOK
MHOXXHUTEIN https://m.edsoo.ru/7f42fd38
7 KoHnTtponbHas paboTta 1mo Temam bu6muoreka [IOK

"KBanparsbie kopHU. CTENIEHHU.

https://m.edsoo.ru/7f42ec80
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KBagpaTHbiii TpexuiieH"

bubmuorexa [JOK
28 AdtreOpaitiecicas Apodh https://m.edsocl;.lru/7f430382
29 JlonmycTrMble 3HaYEHUS ITEPEMEHHBIX,
BXOJISIIIMX B aareOpandecKre BRIPAKCHHS
30 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJISIINX B aIreOpandecKue BhIPKCHUS
31 OcHOBHOE CBOMCTBO ayirebpandeckon bubnmnoreka HOK
Ipoou https://m.edsoo.ru/7f4308e6
. bu6nuoreka [IOK
32 Coxpamenne apodei https://m.edsol_.lru/7f430a8a
. bu6nuoreka [IOK
33 Coxpamenye apodei https://m.edsol_.lru/7f430f44
. bubmuorexa [JOK
34 Coxpauerine apobeit https://m.edsol_.lru/7f430f44
35 CrnoxeHue, BRIYMTAaHUE, YMHOKEHUE U bu6nuoreka [IOK
JIeJICHUE alre0pandeckux apooeit https://m.edsoo.ru/7f43128¢
36 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubmmoteka [IOK
JeneHue anredbpanyeckux apooeit https://m.edsoo.ru/7f4315¢0
37 CnoxeHue, BBIYUTaHUE, YMHOKEHUE U but6mmoreka [IOK
JIeTICHUE alre0pandeckux apooeit https://m.edsoo.ru/7f4318c2
18 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bubmmoreka [JOK
JIeJICHUE alreOpandecKkux apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpazoBanue BEIpaKEHUIH, bu6mmoreka [JOK
CoJIeprKalInX anredpandeckue Ipoodu https://m.edsoo.ru/7f43259¢
40 [TpeoOpa3zoBaHue BbIpaKeHHH, bu6mmoreka [JOK
coJiepXKaliux anredpandeckue 1poou https://m.edsoo.ru/7f432736
41 [IpeobpazoBanue BEIpAKECHUIA, bubmumoteka [JOK
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coJiepXKanux ajaredpandeckue 1poou

KonTtponpHast pabora o Teme

https://m.edsoo.ru/7f432736
bu6nuoreka [IOK

42
"AnreOpanyeckas 1poOb" https://m.edsoo.ru/7f431d36
bu6nuoreka [IOK
43 K
BAIPATHOC ypaBHCHHUE https://m.edsoo.ru/7f42eela
44 HemnonHoe kBaapaTHOE ypaBHEHUE bubmorexa LIOK
b yp https://m.edsoo.ru/7f42eela
bubmnoreka IIOK
45 Henonnoe kBagpaTHOE ypaBHEHUE
https://m.edsoo.ru/7f42eela
46 dopmyna kopHEN KBaAPATHOIO YPABHEHUS bubmmorexa LOK
PMYyJ1a KOp P yp https://m.edsoo.ru/7f42f158
47 dopmyia KopHEH KBaAPATHOI'O YpaBHEHUS bubmmorexa LOK
pMY. P Ap P https://m.edsoo.ru/7f42£3f6
48 dDopmyia KOpHEH KBaIPaTHOrO YPaBHEHUS bubmmorexa LOK
pMY. P Ap My https://m.edsoo.ru/7f42f5a4
bu6nuoreka [IOK
49 Teopema Buera
pemMa Buet https://m.edsoo.ru/7f42fef0
bubmmoteka [IOK
50 Teopema Buera
pemMa Buet https://m.edso0.ru/7£430076
51 Pemenue ypaBHeHMH, CBOIAIIUXCS K bu6mmoteka [IOK
KBaPaTHBIM https://m.edsoo.ru/7f43c542
57 Pemenne ypaBHeHM, CBOASIIUXCS K bubmuoreka [JOK
KBaIPaTHBIM https://m.edsoo.ru/7f43c¢3d0
53 [Ipocreiimme ApoOHO-palMOHATbHbIE bubnmnorexka HOK
YpPaBHEHUSA https://m.edsoo.ru/7f4328c6
54 [Tpocreiimue ApoOHO-pallnOHAIEHBIE bubnmnorexka HOK
YpaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TeKCTOBBIX 3aJ1a4 C TTOMOIIBIO bubmuorexa [{OK




56
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KBaJIpaTHBIX YpaBHEHUI

Pemienne TeKCTOBBIX 3aJ1a4 C IIOMOIIBIO
KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42f75¢c

bu6nuoreka [IOK
https://m.edsoo.ru/7f42{8f6

57

58

59

KonTtponpHast pabora o Teme
"KBaznpaTHble ypaBHeHuUs"

JIuneitHoe ypaBHEHUE C IByMsI
MEPEMEHHBIMH, €ro TrpaduK, MIPUMEPHI
pelieHus: ypaBHEHUH B LEJIBIX YHCIIaX

JluneliHOE ypaBHEHUE C ABYMS

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pellleHus] ypaBHEHUH B IIEJIbIX YHCIaX

bu6nmmoreka [IOK
https://m.edsoo.ru/7f4301{2

60

JInneliHOE ypaBHEHHE C IBYMS
NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pEILIEHUs] ypaBHEHUH B IIEJIBIX YHCIIAX

61

62

Pemenne cucrem IByX JIMHEMHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU

Pemenue cucrem IByX JIMHENHBIX
YPaBHEHMH C IByMsI TE€pEeMEHHBIMHU

63

Pemenue cucrem 1ByX JTUHEHHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

64

65

[Tpumepsl penieHrst CUCTEM HEJTMHEHHBIX
YpaBHEHUH € IBYMS IEPEMEHHBIMHU

[Ipumepsl perieHns cucTeM HETMHENHBIX
YPaBHEHM ¢ IByMsI TIE€pEeMEHHBIMHU

66

['padmyeckas uHTEpIpETALUS YPABHEHUS C
JIBYMSI IIEPEMEHHBIMU U CUCTEM JIMHEWMHBIX
YpaBHEHUU C ABYMS IIEPEMEHHBIMU

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

['padmyeckas uHTEpIpETALIUS YPABHEHUS C

but6mmoreka [IOK
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JBYMsI IEPEMEHHBIMU U CUCTEM JIMHEWHBIX
YPaBHEHUN C ABYMS IIEPEMEHHBIMU

Penrenne TekCTOBBIX 3aJa4 C IIOMOIIBIO

https://m.edsoo.ru/7f43d6d6

08 CHCTEM ypaBHEHUI
69 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO
CUCTEM ypaBHEHUH
70 Pemienne TeKCTOBBIX 33/1a4 C IOMOIIbIO
CUCTEM ypaBHEHUI
71 YuciioBble HEPABEHCTBA U UX CBOMCTBA
72 YucnoBsle HEPABEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 071HOM TTEpeMEHHOM
74 Jlunelinbie HEpaBEHCTBA C OJTHOM bubnmnoreka [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c692
75 Jlunelinble HEpaBEHCTBA C OJJHOMN bubnmnoreka [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42c840
76 JIvHeiHbIe HEpaBEHCTBA C OAHOMN
NIEPEMEHHOI U UX pElICHNE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubnmnoreka [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f42cb88
73 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU bubmmoreka [JOK
[IEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU
NIEPEMEHHOM U X pelIeHne
N3o00pakenne pereHus TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha YHUCIIOBOM bubmorexa [TOK
. https://m.edsoo.ru/7f42c9e4
psAMOit
31 N3obpakenue pemeHust TMHEHHOTO bubmuoteka [JOK

HCPAaBCHCTBA U UX CUCTCM Ha YHCIO0BOM

https://m.edsoo.ru/7f42c9e4
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pAMOM

KonTtponbHas pabora o Temam

82 .
"HepasenctBa. CucteMbl ypaBHeHUI"
bubmmoreka [IOK
83 Homsne gy https://m.edsol_.lru/7f433c12
24 OO6uacTh ornpeeneHUs] 1 MHOXKECTBO bubmmoreka [JOK
3HaYeHUN PYHKIIUU https://m.edsoo.ru/7f433d84
85 CniocoObI 3a1anus QyHKIUN
86 I'padux pynkumm
g7 CaoticTBa GyHKIINH, UX OTOOpakeHHE Ha
rpaguke
88 UreHue u nocTpoeHue rpaQuKoB GyHKIIHA
29 [Ipumeps! rpagukoB GyHKIHH,
OTPXKAIOIINUX PEAbHBIC TTPOIIECCHI
OYHKIINH, OMUCHIBAIOIIUE MPIMYIO U
90 06}1/321TII-I{YI(; nponopuH;?{anLHllIe . bubmmorera LOK
3aBUCHMOCTH, X rpadhHK https://m.edsoo.ru/7f434bbc
91 ['nnep6ona
bubnmnorexka [HOK
- Pimepbora https://m.edsocl)_.lru/7f4343e2
93 Tpadpuic gymctuit y = x* Effﬁf:ﬁgﬁﬁmasn
OyHKIMK y =X2, y = X3,y = VX, y = [X[;
94 rp}:({bHIIIJGCIZ)e pe’;eHHe, }}llpaBHe,H}IIdﬁ |I/I : bubnrorexa LOK
. https://m.edsoo.ru/7f434d38
CUCTEM YpaBHEHUU
[ToBTOpEHKE OCHOBHBIX MOHATUN U
95 METOJ/IOB KypcoB 7 8 K1accoB, 00001IeHNE bubnnorexa LIOK

3HaHui / Beepoccniickas mpoBepoyHas

https://m.edsoo.ru/7f4371aa
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pabora
96 Wrorosast koHTpOJIBbHAS paboTa / | bubmmoreka [IOK
Bcepoccuiickas mpoBepouHas pabota https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATHH U
97 METOJIOB KypcoB 7 U 8 Ki1accoB, 00001eHue 1
3HAHUN
[ToBTOpEHKE OCHOBHBIX MIOHATHH U
98 METOJIOB KypcoB 7 ¥ 8 Kj1accoB, 000011ieHNE 1 bubmaorexa LIOK
. P ’ https://m.edsoo.ru/7f43736¢
3HAHUI
[ToBTOpEHKE OCHOBHBIX IMIOHATHH U
bubmnoreka IIOK
99 METOJIOB KypcoB 7 U 8 Ki1accoB, 0000111eHue 1
. https://m.edsoo.ru/7f437510
3HAHUHI
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
100 METOJIOB KypCcOB 7 U 8 KiIacCcoB, 0000II[eHNE 1 bubmiorexa LIOK
N P ’ https://m.edsoo.ru/7f4376b4
3HAHUH
[ToBTOpEHNE OCHOBHBIX IMOHATHI H
101 METOI0B KypcoB 7 1 8 Ki1accoB, 00001eHNe 1 bubmiorexa LIOK
. P ’ https://m.edsoo.ru/7f436b88
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATHI U
102 METOI0B KypcoB 7 1 8 Ki1accoB, 00001eHne 1 Bubmaorexa ITOK
H\, P ’ Hl https://m.edsoo.ru/7f437858
3HAHUHI
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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9 KUIIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJubnubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Pammmonansnable uncna,
MppalrOHaJIbHbIC YUCIIA, KOHEUHbBIE U
OCCKOHEYHBIC IECATUYHBIC IPOOH

MHokecTBO NEHCTBUTEIILHBIX YHCE;
JIEUCTBUTEIILHBIC YHClIa Kak
OCCKOHEUYHBIC JCCSITHYHBIC POOH

B3auMHO 01HO3HaYHOE COOTBETCTBUE
MEXIY MHOXXECTBOM JCUCTBUTEIBHBIX
YHUCEI U MHOKECTBOM TOYEK
KOOPJMHATHON IIPSAMOM

CpaBHeHuE IENCTBUTENBHBIX YUCEI,
apupMeTHUeCKre eHCTBUS C
JEHCTBUTEIILHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOC 3HA4YCHUC BCIIMYNHBI,
TOYHOCTb HpI/I6J'II/I)KeHI/I}I

OkpyriieHne yucen

Oxpyrienue yncen

[Ipukuaka v OlleHKA pe3yJbTaTOB
BBIYUCIICHUN

[Ipukuaka u olleHKa pe3yabTaToOB
BEIYHCIICHUN

10

JInnelinoe ypaBHeHue. Pemenne

bu6nunorex IIOK
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ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM https://m.edsoo.ru/7f43bf66
1 JIuneitHoe ypaBHeHue. Pemenue |
ypaBHEHUH, CBOJAIIMXCS K TUHEUHBIM
KBanparHoe ypaBHeHue. Pemienne
12 ypalflfeﬂnﬁ, C}],SpOI[HH_II/IXCSI K 1 bubnmorexa LHOK
https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
KBagparHoe ypaBHenue. Pemienue
13 YpaBHEHUH, CBOJAIINXCS K 1 bubnnorexa [IOK
https://m.edsoo.ru/7f43c542
KBaIPaTHBIM
14 bukBaspaTHble ypaBHEHUs 1 Bubmiorexa OK
https://m.edsoo.ru/7f43c¢3d0
15 bukBanpaTHble ypaBHEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43c¢3d0
IIpumepsl pelieHns: ypaBHEHUI
16 TPEThEN U YETBEPTOM CTENEHEN 1
pa3oKeHUEM Ha MHOXKUTEIH
IIpumepsl pelieHns: ypaBHEHUI
17 TPEThEN U YETBEPTOH CTENEHEN 1
pa3NoKeHNEM Ha MHOKUTEITU
13 Pemtenune npoOGHO-paIiOHATBHBIX | bu6muoreka [IOK
yYpaBHEHUN https://m.edsoo.ru/7f43c9b6
19 Pemenne npoGHO-paliioHanbHBIX 1 bubmuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcTOBBIX 3a1a4 |
anreOpanyeckuM METOJIOM
)1 Pemenye TeKCTOBBIX 3a1a4 |
anredpandeckuM MEeTO0M
22 Penrenuie TeKCTOBEIX 3amau 1
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aJ'II‘G6paI/I‘IeCKI/IM METOAOM

KontponsHast pabora o Teme

23 " . o
VYpaBHEHHUs ¢ OHOM NIEPEMEHHON
24 YpaBHeHUE C 1ByMS IEPEMEHHBIMU U bubnmnoreka HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHue ¢ 1ByMsI IEPEMEHHBIMU U bubnmnoreka HOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMs IEPEMEHHBIMU U €€ pEeLICHHUE
7 Cucrema 1ByX JUHEHHBIX YpaBHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
73 Cucrema 1ByX JIMHEHHBIX yPaBHeHI/Iﬁ
C IByMs IEPEMEHHBIMU U €€ pelICHUE
29 Cucrema 1ByX JTUHEHHBIX YpaBHEHHM
C IByMsI IEPEMEHHBIMU U €€ pelICHUE
Pemenne cucrem aB aBHCHUIA,
30 OJIHO U3 KOTOPBIX JII/I}IIJXG;IIEOQ a ipyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d23a
— BTOPOH CTENEHU
Pemenue cucrem 1B aBHEHUII,
31 OJIHO U3 KOTOPBIX J'II/I}I]-IXeIgllgoe, a apyroe bubmorexa HOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEeHU
Pemenue cucrem 1Byx ypaBHEHHI],
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
— BTOpPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
33 OJIHO M3 KOTOPBIX JIMHEMHOE, a Ipyroe
— BTOpPOH CTEIIEHU
34 ['paduaeckas maTEepIpeTaIIHs




© MAOY I'mmuazus Ne 86. Pabouast mporpamma yuyeOHOro npeamera «AJjredpa. 7-9 kiiacco»

CUCTEMbI ypaBHEHUH C IByMs
epeMEHHBIMU

Penrenne TekCTOBBIX 3aJa4

35
anreOpanvdecKuM criocodbom
36 Pemenue TekcTOBBIX 3a/1a4
anreOpanyecKuM crnocobom
37 KonTponbhas pabota no Teme
"CucreMsl ypaBHEHUI"
18 YuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEPABEHCTBA C OJTHOM bubnmnorexa [JOK
MIEPEMEHHOM U UX PEILCHUE https://m.edsoo.ru/7f43af08
41 JIuneliHbIC HEPABEHCTBA C OJJHON bubmmnoreka HOK
IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
4 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucTtembl TUHENHBIX HEPABEHCTB C
OJHOM MEPEMEHHON U X PELICHUE
m CucTtembl TMHEHHBIX HEPABEHCTB C
OJHOM EPEMEHHON U UX PELLICHUE
45 CucTembl TMHEHHBIX HEPABEHCTB C
OJHOI MEPEMEHHON U X PEUICHUE
46 KBaznpaTHble HEpaBEHCTBA U UX bubmuorexa [IOK
peuienue https://m.edsoo.ru/7f43b098
47 KBagpaTHbie HEpaBEeHCTBA U MX bu6muoreka [IOK

pelieHue

https://m.edsoo.ru/7f43b21e
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43 KBagpaTHbie HEpaBEeHCTBA U MX | bubnmnoreka HOK
pelienue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBeHCTBA U UX |
peleHue
50 KBanpaTHble HEpaBeHCTBA U UX |
pelieHne
['paduueckas uHTEpIIpETALUS
51 ngg)BeHCTB u CHCT:MI;{ep:BeHCTB c 1 bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
JBYMsI IEpEMEHHBIMU
['paduueckas uHTEpIIpETALUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C 1
JBYMs IIEpEMEHHBIMU
53 KonTtponpsHast pabora o Teme | |
"HepaBencrsa"
54 Ksanpatnunas ¢pynkuus, e€ rpaduk u | bubmuoreka [IOK
CBOICTBA https://m.edso00.ru/7f4396¢6
55 KBanpatuunas QyHkius, e€ rpaduk u | bubmuoreka [IOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanpatuunas ¢pynkuus, e€ rpaduk u | bubmmnoreka HOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [TapaGosna, KOOpPAMHATHI BEPIIMHbI ! bubmuorexa [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapabona, KOOpAMHATHI BEpPIIMHEI | bu6muoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f43a03a
59 [TapaGosna, KOOpPAMHATHI BEPIIMHbI ! bu6muoreka [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43alac
60 [TapaGosna, KOOpAWHATHI BEPIIMHbI | bubnmoreka [JOK

napaboJIbl, OCh CHMMETPHUH TTapadoIIbI

https://m.edsoo.ru/7f43a31e
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[TapaGosna, KOOPAUHATHI BEPIIMHbI

bu6nmoreka [IOK

01 napaboIIbl, 0Cb CHMMETPHUH 11apadoIbl https://m.edsoo.ru/7f43a526
& [Tapabosna, KOOpaAUHATHI BEPILUHBI
napaboIIbl, 0Cb CUMMETPHH MapadoIIbl
63 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
66 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
67 ['paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
63 I'paduxu pynxmmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 KonTponbHas pabora no teme bubmuoreka [IOK
"OyaKIMn" https://m.edsoo.ru/7f43ab84
70 [TonsTHE YHCIOBOM bu6nmorexa LIOK
MOCJIEIOBATEILHOCTH https://m.edsoo.ru/7f43e6c6
3agaHue 1MociIea0BaTeIbHOCTH
71 peKyppeHTHOI popmyIoif u bubnmorexa LOK
. https://m.edsoo.ru/7f43ebda
dopmynoii n-ro uieHa
7 ApudmeTrnueckasi U reoMeTpuyecKas bu6muoreka [JOK
Hporpeccuu https://m.edsoo.ru/7f43ed7e
7 Apudmerndeckas 1 reoMeTpuIecKas bu6muotexa [JOK
[Iporpeccuu https://m.edsoo.ru/7f43f3b4
74 DopMyIIbl N-TO 4iICHA bu6muotexa [JOK




75

76

7
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apupMETUUECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YIEHOB

@DopMyIIbl N-TO YJIeHa
apupMETUYECKON U TEOMETPUUECKON
IIPOrPECCUii, CyMMBI MIEPBBIX N
YIEHOB

@opMyIbl N-TO YJIeHA
apuQMEeTUYECKOIN U TeOMeTPUUECKOI
IPOTPECCUil, CyMMBI MIEPBBIX N
YJICHOB

@opMyIbI N-TO 4ICHA
apu(MeTHYECKONH U reOMeTpUIECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/7f43f58a

bu6nmoreka [IOK
https://m.edsoo.ru/7f43ef2c

bubnunoreka LIOK
https://m.edsoo.ru/7f43f0c6

bubnunoreka LIOK
https://m.edsoo.ru/7f43f72e

78

DopMyIbI N-TO YIECHA
apu(pMeTUIECKON U TEOMETPUUECKON
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmmoreka IIOK
https://m.edsoo.ru/7f43{f8a0

79

N3obpaxeHue 4wieHOB
apupMeTUIECKON U TEOMETPUUECKON
MpOrpeccuil TouKamMu Ha
KOOPJAMHATHOM MJIOCKOCTH

80

N3o00pakenne 4ieHOB
apupMeTUIECKON U TEOMETPUUECKON
MPOTPECCHil TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

81

JIMHENHBII U DKCIIOHECHIINATbHBIN
pocT




82
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CrnoxHbI€ NPOLIEHTHI

bub6nmmoreka [IOK
https://m.edsoo.ru/7f43fe0e

83

Cro’xHbI€ IPOLIEHTHI

bubnunoreka LIOK
https://m.edsoo.ru/7f4401a6

84

85

86

87

88

KontponbHast pabota o Teme
"YycioBbIe MIOCIEA0BATEIHLHOCTH "

[ToBTOpEHME, 0000IICHUE 1
cHCcTeMaTHu3alus 3HaHui. 3annch,
CpaBHEHUE, JEUCTBUS C
JIEACTBUTEILHBIMU YUCIIAMU,
YUCJIOBas mpsimast

IToBTOpEHME, 0000IICHUE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOIICHHUS, TTPOTTOPITUN

[ToBTOpenue, 060061IIeHUE U
cUcTeMaTH3aIlus 3HaHUH.
OxpyrieHue, IpUOIHKEHUE, OIICHKA

[ToBTOpenue, o6obIIeHNE 1
cucTemaru3anus 3HaHui. Pemenue
TEKCTOBBIX 33714 apU(PMETHUECKUM
CII0CO00M

bu6nmoreka [IOK
https://m.edsoo.ru/7f4404{8

bu6mmoteka IIOK
https://m.edsoo.ru/7f443b12

&9

[ToBTOpenwue, 0600IIEHNE 1
cucTeMaru3anusa 3HaHni. Pemenme
TEKCTOBBIX 337124 apHUPMETHUESCKUM
CII0co00M

but6mmorekxa [IOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenwme, 0600IIEHNE 1
cucTeMaTu3anus 3HaHuil. Pemenne
TEKCTOBBIX 33/1a4 apu(PMETHICCKUM
CII0CO00M

but6mmoreka [IOK
https://m.edsoo.ru/7f443fea
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[ToBTOpEeHmE, 0000IICHUE 1
cucTeMaTu3alus 3HaHuH.

bu6nmoreka [IOK

o1 [IpeobpazoBanue anredpandeckux https://m.edsoo.ru/7f4441ca
BBIPKEHUM, IONTyCTUMbIEC 3HAUCHUS
[ToBTOpEHME, 0000IICHNE U

9 CHCTEMAaTH3alMsl 3HaHUH. bubmuorexa [IOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
IToBTOpEHME, 0000IIICHUE 1

93 CHCTEeMAaTU3alysl 3HaHUH. bubnuoreka [IOK
[IpeoOpazoBanue anreOpanyecKux https://m.edsoo.ru/7f4446f2
BBIPKEHHM, IONTyCTUMbIC 3HAUCHUS
[ToBTOpEHME, 0000IICHUE 1

04 CcUCTEMaTU3alusa 3HaHUMN. bubmmnoreka HOK
[Tpeobpa3zoBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPAXEHHH, TOMYCTHUMbIE 3HAYCHHUS
[ToBTOpenue, o6obIIeHNE U

05 cucremaTusanus 3HaHuil. OyHKuuu: bubmuorexa [IOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMI
[ToBTOpeHme, 0600IIEHNE 1

96 cucremarusanus 3HaHuil. OyHkuuu: bubnuotexa [JOK
IIOCTPOEHUE, CBOMCTBA U3yUYEHHBIX https://m.edsoo.ru/7f444f44
byHKIII
[ToBTOpenwme, 0600IIEHNE 1

97 cucremaTusanus 3Hanuil. OyHkuuu: bubnuoteka [JOK
IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX https://m.edsoo.ru/7f44516a
byHKIII

98 [ToBTOpeHmE, 0600IIEHUE 1 but6mmoreka [IOK




© MAOY I'mmuazus Ne 86. Pabouast mporpamma yuyeOHOro npeamera «AJjredpa. 7-9 kiiacco»

cucreMaru3anus 3HaHui. OyHKIM: https://m.edsoo.ru/7f4452e6

IIOCTPOEHUE, CBOMCTBA U3yYEHHBIX
byHKIII
[ToBTOpEHME, 0000IICHUE U

99 CHCTEeMAaTH3alLMsl 3HaHUH. | bubnuorexa [JOK

I'padpuaeckoe pernieHue ypaBHEHUN 1 https://m.edsoo.ru/7f445516

HUX CUCTEM

IToBTOpEHHKE, 0000IICHUE 1

100 CUCTEeMaTH3aIlHsl 3HAaHHH. |
['padmyeckoe penieHue ypaBHEHHUH U

UX CUCTEM

101 Wrorosas koHTposibHasA paboTa 1 1
O060011IeHre U CHCTEMAaTH3AIUS

102 . 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10

[MTPOT'PAMME 102 6 0
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITIPOI'PAMMOBI

7 KIIACC
Koxa .
IIpoBepsiemble npeAMeTHBIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepsieMoOro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna u BIYUCICHUSA
. BbInonHATh, coueTast yCTHbIE U NUCbMEHHbIE MPUEMBI, apudMeTHIecKue
. JeMCTBUS C pallMOHAIbHBIMH YU CIAMU
HaxonuTh 3Hau€HMs YUCIOBBIX BBIPAXKECHUH, IPUMEHATh pa3HOOOpa3HbIe
1.2 crocoObl M NpPUEMBI BBIUMCICHHUS 3HAYEHUH JAPOOHBIX BBIPAKEHUH,
coJiepxKalmx oObIKHOBEHHbIE U JECATUYHBIE APO0H
[Tepexoguts oT ogHOH  GoOpMBI  3amUCH  4YHMCel K  JIpyroi
13 (mpeobpa3oBBIBATH JECATUIHYIO JIpo0b B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JIECATMYHYIO, B YacTHOCTH, B OECKOHEYHYIO
JECATUYHYIO TPOOb)
1.4 CpaBHUBATh U YIOPSAI0UYNBATH PALIMOHAIBHBIE YNCIIA
1.5 OKpyrnaTh uncia
BbINONMHATE NPUKUAKY M OLIEHKY pe3ysibTaTa BBIYHUCICHHUM, OLEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIPA)KECHUI. BBINONHATE AEUCTBUS CO CTENEHSAMU C
HaTypaJIbHBIMH [TOKa3aTeIAMHU
L7 [IpuMeHATh TpU3HAKK ~ JEIMMOCTH, Ppa3JIO)KEHWE Ha  MHOXHUTEIU
' HaTypaJIbHbIX YUCEl
Pemarh mpakTHKO-OpHUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHBIE C OTHOILIEHUEM
L8 BEJIMYHMH, IPONOPLHOHATIBHOCTHIO BEJINYHH, MIPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3yIbTaThl PEeUICHUs 3a7a4d ¢ y4ETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOIMCTBAMHU pacCMaTPUBAEMBIX 00BEKTOB
2 AnrebpanuecKue BhIPAXKEHUS
51 Hcnonb3oBaTh  anreOpanvyeckyrd  TEPMUHOJOTHIO M CHUMBOJMKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMS yU€OHOr0 MaTepuana
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HaxonuTh 3Ha4deHus: OyKBEHHBIX BBIPDOKCHHH MPHU 33aJaHHBIX 3HAUCHHIX

22
IIEPEMEHHBIX
53 BeimonHATe  mpeoOpa3oBaHUs LEJNOTO BBIPAKEHUS B MHOTOYIECH
. IPUBEJICHUEM MOAOOHBIX CIIaraeMbIX, PACKphITHEM CKOOOK
4 BBINONHATE YyMHO)KEHHE OJHOWIEHAa HA MHOTOWIEH M MHOIOWICHA Ha
' MHOTOYJICH, TPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI M KBa/IpaTa pasHOCTH
Ocy1ecTBIsITh Pa3iioKEHUE MHOIOWIEHOB HA MHOXKMUTEIM C IOMOIIbIO
2.5 BBIHECEHMsI 32 CKOOKM OOILEro MHOMKUTENs, IPYNIHUPOBKU ClIaraeMblX,
npuMeHeHHs GOpMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTh TIPe0Opa3OBaHUS MHOTOWICHOB JUISL PEUICHUS Pa3JIMYHBIX
' 3aJa4 U3 MaTeMaTUKH, CMEKHBIX [TPEIMETOB, U3 PEaJIbHON IIPAKTUKHU
57 Hcnonp30BaTh CBOWCTBA CTENEHEH C HATypaJbHBIMU IIOKA3aTENsIMU IS
. peoOpa3oBaHus BHIPAKEHUIN
3 VYpaBHEHUSI U HEPABEHCTBA
Pemarp nuHelHHbIE ypaBHEHUS C OJHOM NIEPEMEHHOM, IPUMEHSs IIPaBUiIa
3.1 nepexo/sia OT UCXOJHOTO YpaBHEHHS K paBHOCUIbHOMY emy. IIpoBepsTs,
ABJIAETCS JIA YUCIIO KOPHEM YPaBHEHMS
32 [TpumensTh rpaduyeckrie METO bl IPU PELICHNH JIMHEHHBIX YpaBHEHUN U
' UX CUCTEM
33 [TonGupats mpuMepsl map YHCEN, SBISIOIIMXCS PELIeHHEM JHHEWHOIo
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU
CrtpouTh B KOOPAWHATHOM IMJIOCKOCTU TpadUK JMHEHHOTO ypaBHEHHUS C
34 JIBYMsI TIEPEMEHHBIMM; TOJB3YSCh TIpaUKOM, HPHUBOIUTH MPUMEPHI
pEILIEeHNs] ypaBHEHUS
3.5 Pemate cucreMsl IByX JIMHEMHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMU, B
. TOM 4HcJe rpaduiecKu
CocraBiATh M pelIaTh JMHEWHOE YPABHEHHME WM CHCTEMY JIMHEHHBIX
3.6 YpaBHEHUH IO YCJOBMIO 3aJlauM, UHTEPIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1auMl MOJIy4E€HHbIN pe3ybTarT
4 Koopnaunats! u rpaduku. @yHkunn
N300pakaTh Ha KOOPIMHATHOM MNPSMONW TOUKH, COOTBETCTBYIOIME
4.1 3aJJaHHBIM KOOpJIMHATaM, Jy4Hd, OTpPE3KH, HWHTEpBaJIbl, 3alHChIBATh

YHCJOBBIC IPOMCIKYTKH HA anre6pa1/1quKOM SA3BIKC
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OTtMmeuarhb B KOOpHHHaTHOﬁ IIJIOCKOCTH  TOYKH 1o 3aJaHHbIM

4.2
KOOpJAMHATaM
43 Crpoutb rpaduku nuHeHHBIX (yHKIUH. CTpouTh rpaduk GYyHKIUH y =
' x|
OnuceiBaTh ¢ TOMOIIbIO (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTh, BpEMS, pPACCTOSHHUE, LEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tonumare  rpaduyeckuil  crmoco0  MpeACTaBIEHUS W aHalM3a
4.6 uHpOpMalMK, U3BIEKaTh M HWHTEPIPETHPOBATH WHPOPMALHIO U3
rpauKoOB peabHbIX MPOILECCOB U 3aBUCUMOCTEM
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpPoBePSIEMOro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCIECHUS
Hcnonbp3oBath HayvaJbHbIE IIPEICTaBICHUS 0 MHOKECTBE
1.1 JICHCTBUTENIBHBIX YHUCEN JUISl CPAaBHEHMS, OKPYIJVICHHS W BBIYMCIICHH,
n300pakaTh JCHCTBUTENBHBIEC YHCIIa TOUYKAMH HAa KOOPIUHATHOM MPSAMOi
[TpuMeHATH MOHATHE apU(METHUECKOTO KBaJPaTHOTO KOPHS, HAXOAUTh
- KBaJ[paTHble KOPHM, HCHOJB3YyS HpPH HEOOXOAUMOCTH KaJlbKYJISATOP,
' BBINOJIHATh PE0Opa30BaHUsl BBIPAKEHUH, COJEpKAIUX KBaJpaTHbIE
KOpHH, UCIIOJIb3ysl CBOMCTBA KOPHEMN
13 Hcnonp3oBarhk 3amuMcu OONBLIIMX M MajblX YHCET C IOMOIIbIO
. JeCATUYHBIX ApoOeil u creneHei yncna 10
2 AnrebpanuecKue BbIpAXKEHUS
IIpuMeHATh TOHATHE CTENEHM C LEJIbIM I0Ka3aTelleM, BBINOIHATh
2.1 npeoOpa3oBaHMsl  BBIPAKEHUH, COJEP)KAIIUX CTETIEHH C  IIEJIBIM
MIOKa3aTelneM
BeimonusaTe TOKJIECTBEHHbBIE npeoOpa3oBaHus panoHaIbHBIX
22 BBIDQXCHUII Ha OCHOBE IMpaBWJl JACUCTBMM HaJd MHOTOWIEHAMH U

anredpandeckuMu Apo0sMu
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23

24

3.1

PacknanpiBaTh KBaApaTHBINA TPEXUICH HA MHOKUTEIN

[IpumensTh mnpeoOpazoBaHUsl BBIPAKEHUN [UISI PELICHUS Pa3IMYHbIX

3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX [IPEAMETOB, U3 PEAIbHON IIPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate nuHelHbIe, KBaIpaTHbIC YPABHEHUS U pallUOHAIbHBIC YPABHEHUS,

CBOIAIIMECA K HUM, CUCTEMBI IBYX ypaBHeHI/Iﬁ C IBYMs IIEPEMCHHBIMU

3.2

33

[IpoBonuTh mpocCTEHIIME MCCIEIOBAHUS  YPAaBHEHHMM UM CUCTEM
YpaBHEHHIA, B TOM YHUCIIE C MPUMEHEHUEM TpapUUecKuX MpeacTaBICHUN
(ycTaHaBnuBaTh, UMEET JIM ypaBHEHUE UJIM CUCTEMAa YPaBHEHUHN pelleHus,

€CJIM UMEET, TO CKOJIbKO, U IIPOYEE)

[TepexouTh OT CIIOBECHOU (OPMYITUPOBKH 3a/1a4dl K € airedpanveckon
MOJIEJIM C TIOMOIIIbIO COCTAaBJICHUS YPAaBHEHUS WJIU CHUCTEMbl ypaBHEHUH,
HHTCPIPETUPOBATE B COOTBCTCTBHH C KOHTCKCTOM 3aJavu HOJIy‘ICHHI)If/'I

pe3yjibTar

3.4

[IpyMeHsITh CBOMCTBA UYMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLEHKH,
pelaTh JIMHEHble HepaBeHCTBA C OJHOM NEPEeMEHHOH M UX CUCTEMBI,
JlaBaTh rpaMuUecKyr0 WILTIOCTPAIIMI0 MHOXECTBA PEIIEHUN HEPaBEHCTBA,

CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

4.2

9 KUIIACC

[ToHnmMaTh M UCHOJB30BaTh (YHKIHMOHAJIbHBIE TOHATHS U S3BIK
(TepMHUHBI, CHMBOJIMYECKHE OOO3HAYEHUS), OIpeneisITh 3HaYCHHE
(GYHKLNU O 3HAUEHUIO apryMEHTa, ONPEeNsaTh CBONCTBA (DYHKIMHU MO €€
rpaduKy
Crtpoutb rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x

kix
, Y =X?, y = x* y = [X|, onuceIBaTh CBOMCTBa 4YMCIOBOW (PYHKUIUU MO €&

rpaduxy
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Kon
NpoBepPsieMOro
pe3yJbTara

1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30oBaHus

Yucna v BEIUUCICHUS

1.1

CpaBHUBATH U YIIOPAI0UYNBATH PALlMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA

1.2

BrimonaaTs apI/I(i)MCTI/ILIeCKI/Ie HeﬁCTBHH C paluOHAJIbHBIMHU YHCJIIaAMHU,
CcoucTasd YCTHBIC M IMHUCbMCHHBLIC HpI/IéMBI, BBIIIOJIHATH BBIYUCICHUA C

HppaiuOHAJIbHBIMU YHUCJIaMU

1.3

HaxonuTe 3HaueHus creneHerd ¢ LEIbIMU IOKa3aTeas MM M KOpPHEW,

BBIYUCIIATH 3HAYCHHU S YHCIIOBBIX BI)Ipa)KCHI/Iﬁ

1.4

OprFJI?ITI) Zlef/'ICTBI/ITCJII)HI)IC qucia, BBIMIOJHATE NMPHUKUIAKY PpE3yiibTaTa

BBIYMCIICHUM, OLIEHKY YMCIIOBBIX BBIPAKECHUN

2.1

22

2.3

24

ypaBHeHI/IH 1 HCPAaBCHCTBA

PemraTte nuHelHbBIC U KBaJApPATHLIC YpAaBHCHUA, YPABHCHUS, CBOAAIINECCS K

HHUM, HpOCTGfII.HPIC )IpO6HO—paI_II/IOHaJ'IBHHe YpaBHCHUA

Pemate cucreMsl JBYyX JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU U
CUCTEMBI JBYX YpPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SBIISETCS

JIMHENHBIM

Periate TEKCTOBBIE 3amauu aJ'IFe6paI/ILICCKI/IM CIIOCOOOM C IIOMOIIBIO
COCTAaBJICHHUA YPAaBHCHUA UM CHCTEMbI MOBYX ypaBHeHI/Iﬁ C JAByMHA

MNEPEMCHHBIMU

IIpoBoauTh mpoOCTEHIIME  MCCIECIOBAHUA YPAaBHEHHMM M CUCTEM
YpaBHEHUM, B TOM 4YHCJIE€ C IPUMEHEHHEM IpauuecKux MpeacTaBIeHUN
(Hampumep, ycTaHaBIMBaThb, HMEET JIM ypaBHEHHWE WIM CHUCTEMa

ypaBHeHI/Iﬁ peuicHus, €Ciiu UMECT, TO CKOJ'IBKO)

2.5

Pemarp nuHeliHble HepaBeHCTBA, KBaJipaTHbIE HEPABEHCTBA, U300paXKaTh
pelIeHNEe HEPAaBEHCTB HA YHUCIIOBOM NPSIMOM, 3alMCBIBATH PEIICHHE C

INOMOIIbIO CHUMBOJIOB

2.6

Pemrate cmcTemMBl TMHEHHBIX HCPAaBCHCTB, CHCTEMblI HCPABCHCTB,
BKJIFOYAOMIUEC KBAJIPAaTHOC HCPABCHCTBO, I/1306pa)i(aTb PCIICHUC CUCTCMBI

HCPAaBCHCTB Ha YHCIOBOMH HpHMOﬁ, 3aIlMUCbIBAThL PCHICHUEC C IMOMOIIBIO
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CHUMBOIJIOB

2.7

3.1

3.2

33

Vcronb30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHbBIX 33]a4

OyHKIMU

Pacnio3HaBaTh (pyHKIMM M3yueHHBIX BUAOB. [loKa3pIBaTh cXeMaTHYECKH
pacIoyio’keHNe Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB QyHKIMI Buaa:
y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBUCUMOCTH OT 3HAaYCHUU
KO3 PHIIMEHTOB, ONUCHIBATH CBOMCTBA ()yHKIIUN

[Toka3biBaTh CXEMaTHUECKU PACHOJIOKEHHE Ha KOOPAUHATHOM IIIOCKOCTH
rpadukoB QyHKIUH BUIa y = VX, y = [X| ¥ ONHMCHIBATh CBOMCTBA (DyHKIUN
Crpoutb u wu300paXkaTb CcXeMaTHYeCKH TIpadUKU KBaJPaTUUYHBIX
(GyHKIWH, ONUCHIBATH CBOMCTBAa KBAJPATUYHBIX (QYHKIUH 1O HX

rpadukam

3.4

Pacno3naBate kBagpaTuuHyl GyHKIUIO 10 ¢dopMyne, TPUBOIUTH
OpUMEpPbl  KBAJApPAaTHYHBIX (YHKUUH M3 pEaTbHON JKWU3HHU, (U3UKH,

reoMeTpun

4.1

4.2

4.3

4.4

ApudmeTrnueckasi 1 reOMeTpUYECKasi IPOrpeccuu

Pacrnio3naBath apI/I(I)MeTI/I‘{eCKYIO U TCOMCTPHUYCCKYHO IPOIpeCCHUU IIpU

Pa3HBIX crioco0ax 3agaHus

BBINONHATE BBIUMCIEHUS C HUCHOJb30BaHUWEM (OpMYJI n-TO  4JIEHa
apu(MeTHUeCKOl W TeOMETPUUYECKOW MpOrpeccuil, CyMMbl IMEPBBIX N
YJICHOB

N300pakaTh 4JeHbl MOCIEIOBATEIBHOCTH TOYKAMU HA KOOPAMHATHOMN
IUIOCKOCTH

Peniate 3aga4u, CBA3aHHBIC C YHCJIOBBIMU ITOCJICAOBATCIIbHOCTAMU, B TOM
qucCic 3adadyn U3 peaanoﬁ KU3HU (C HCIIOJIb30BAHUCM KAJIBKYJIATOPA,

U (POBBIX TEXHOJIOTHI)
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT CO/IEePKAHUS
1 Yucna v BBIYKCICHUS
Jlpobu OOBIKHOBEHHBIC W JECATUYHBbIC, TEPEXO0J OT OIHOW (QOpMBI 3amucu
1.1 npobeii k npyroit. I[loHATHE palMOHAJIBHOTO 4YHCIIA, 3alUCh, CpPaBHEHHE,
YIOPSAIOYMBAHUE PAIIMOHAIBHBIX YHCEI
15 ApudmeTndeckne IEHUCTBUS C pAllMOHATBHBIMHA 4YUCIaMd. PemieHue 3amad w3
' pealibHOM MPAaKTUKU HA YaCTH, HA JPOoOH
13 Crenenbp ¢ HaTypaJlbHBIM TOKa3aTelleM: OIMpeJelieHne, mpeodpazoBaHUE
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
14 [IporeHTsI, 3amuch MPOIEHTOB B BHE ApoOu U JapoOu B BUIE MPOICHTOB. Tpu
' OCHOBHBI€ 33/1a4M Ha MPOLIEHTHI, PEIICHHE 33/1a4 U3 peaJIbHON NPAKTUKU
s [IpuMeHeHne NpU3HAKOB IETUMOCTH, Pa3JI0KEHUE HA MHOKUTENN HATYPAIbHBIX
' qucen
L6 Peanpuple  3aBUCMMOCTH, B TOM  4YHcle T@psMas U oOparHas
' MPOTIOPIIUOHAIBHOCTH
2 Anrebpanyeckue BbIpaXKeHUs
51 [IepeMeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHUSA C INEpEeMEHHOH. JlomycTuMbIe
' 3HAYECHUS IEPEMEHHBIX
55 [IpencraBieHne 3aBUCMMOCTH MEXIy BeIMUYMHAMH B BUAE (HOPMYIHL.
' Brruucnenust no popmynam
2.3 [TpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PABHBIE BHIPAYKEHUS
2.4 CBoiicTBa CTENEHU C HATYpalbHBIM ITOKAa3aTEIEM
5 s Opnnounenbl U1 MHorowieHbl. CreneHb MHorouseHa. ClioxkeHUE, BbIYUTAHUE,
' YMHOKEHHE MHOTOYJICHOB
Yy DopMynbl COKPAEHHOTO YMHOXKEHHS: KBaJpaT CyMMBl W KBajapaT Pa3HOCTH.
' ®opmyna pa3HOCTH KBaJapaToB. Pa3nokeHre MHOTOYIEHOB HA MHOKUTEIU
3 YpaBHEeHUA
3.1 YpaBHeHHe, KOpEHb YpaBHEHHs, TWpaBHia MpeoOpa3oBaHUsl YpaBHEHUS,
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PaBHOCUJIBHOCTb YPaBHEHUU

JluHeitHoe ypaBHEHHE C OJHOM TEPEMEHHOM, YMCIO KOPHEH JIMHEWHOrO

32 YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
33 CocraBiieHre ypaBHEHMM IO YCJIOBMIO 3ajayd. PelieHue TEKCTOBBIX 3a1ad C
' MIOMOILIbIO YPABHEHUI
34 JluneliHoe ypaBHEHHE C IBYMS ITIEPEMEHHBIMU U €T0 Tpaduk
CucreMa ABYX JIMHEWHBIX YPAaBHEHUN C JBYMs IIEpeMEHHBbIMU. Perienue cucrem
3.5 YpaBHEHHI CIIOCOOOM IMOJACTaHOBKU. [IpuMepsl pemieHusi TEeKCTOBBIX 3aaad C
IIOMOILIbIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpaduku. OyHKimm
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle nTpoMexXyTKH. PaccrosHue Mexay IByMs TOYKaMU KOOPIMHATHOM
' PAMOM
43 [IpsimoyronbHast cuctemMa koopauHat, ocu Ox u Oy. Abcumcca U OpAMHATA
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
44 [Ipumepsr TpadukoB, 3amaHHBIX GopMmynamu. UYreHue rpadukoB pearbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk dpynknun. CroiicTBa GpyHKINN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
4.7 I'paduyeckoe perienne TMHEHHBIX YpaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUHN
8 KUIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHUS
1 Uucna v BBIYUCICHUS
. KBagpatHbiii kopeHb u3 uucna. I[loHsTHe 00 MppalMOHATIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS HPPALMOHATIBHBIX YHCE
CpoiicTBa apu(dMeTHYecKUX KBAJAPATHBIX KOPHEH H WX TMpPUMEHEHHE K
1.2 peoOpa30BaHUIO YWCIIOBBIX BBIPAKEHUW W BBIYHCICHUSM. JleHCTBUTEIHHBIC
yucia
1.3 Crenens ¢ 1enpIM MokasaresneM U e€ cBoiictsa. CTaHgapTHas 3alluch Yuciaa
2 AnrebpanuecKue BHIPAKCHUS
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2.1 KBanpaTHblii TpEXWIEH, pa3I0KEHUE KBAAPATHOTO TPEXUWICHA HA MHOXKUTEIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi Ipoou

2.3 CrnoxxeHue, BBIYMTaHNUE, YMHOXKEHHUE, JCIICHHE allreOpandecKux apooei

2.4 PanrionansHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEHUS 1 HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, popmysia KOpHEHl KBaJpaTHOro ypaBHEHHs. Teopema
' Buera

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHEWHBIM U KBAIPATHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'padmueckas mHTeprperanus ypaBHEHUH C JByMSI NMEPEMEHHBIMH U CHUCTEM
34 JINHEMHBIX YpPaBHEHUM C JBYMs IE€peMEHHbIMU. [IpuMepnl pemieHus cucrem
HEJIMHENHBIX YPAaBHEHUH C ABYMs IEPEMEHHBIMU

3.5 Pemennie TeKCTOBBIX 33724 aNredpandeckum crnocooom

3.6 UucnoBble HEPAaBEHCTBA U UX CBOMCTBA

3.7 HepaBeHcTBO ¢ 071HOM ITepeMEeHHOM

3.8 PaBHOCUIIBHOCTH HEPABEHCTB

3.9 JluneiiHble HEpaBEHCTBA C OJHON NEPEMEHHOM

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJHOM IEepPEMEHHOM
4 OyHKIIUU

il [Tonstue ¢pynkuu. O6gacTh ONpeAeaeHUs] U MHOXKECTBO 3HAYEHUHN (DYyHKIUU.
' CrniocoObI 3a1anust pyHKIHIA

4.2 I'paduk pynkunu. YreHue cBONCTB GyHKIMH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB GyHKIHMA, OTpaXxaroMX peaabHble TPOLECCHI

a4 OyHKIMM, ONKCHIBAIOLIME TPSAMYH0O U OOpaTHylO IpPOINOPLHOHAIbHbBIE
' 3aBHUCHUMOCTH, UX TpaduKu

4.5 OyHKIMH y =x7, y = X7

4.6 Oyukuuu y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI

9 KUIIACC
Kon ‘ IIpoBepsieMblii 3JIEMEHT COACPKAHUS
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1 Hucna u BBIYUCICHUS
. PanyonanbHple uMcna, HWppalMOHAIbHBIE 4YKCIA, KOHEYHble M OECKOHEYHbIE
' JECSITUYHBIE ApOOU
MHOXeCTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBHUTENbHBIC YMCIIa KaK OECKOHEYHbBIE
- JecATUYHbIe ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEX]Y MHOXECTBOM
' JNEHUCTBUTENBHBIX YMCEI U KOOpAMHATHON npsiMoi. CpaBHEHHE IEHCTBUTEIBHBIX
qucel
1.3 Apudmerndeckue I1eUCTBUS C ICUCTBUTEIHLHBIMHU YUCIAMHU
W3mepenus, npuOinxeHus, oueHKU. PazMepbl 00BEKTOB OKPYKAIOLIETO MHPA,
14 JUTUTENIFHOCTh TPOIECCOB B OKpyxkaromeMm wMupe. [IpubmmkéHHoe 3HavYeHue
' BEJIMYMHBI, TOYHOCTh HpubimxeHus. OxpyrieHue uucen. Ilpukuiaka um oueHka
pe3yJIbTaTOB BEIYMCIIEHU
2 YpaBHEHHsI 1 HEpABEHCTBA
2.1 VYpaBHEHHUs C OJHON TEpEMEHHON
2.2 JIuneiinoe ypaBHeHue. Pelienne ypaBHEeHUH, CBOASIIIUXCS K JIMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Pelienue ypaBHEHHM, CBOAAIIMXCS K KBaPaTHBIM
)4 buxBagpatHoe ypaBHeHue. lIpumMepsl penieHusi ypaBHEHUN TPETbEW M YETBEPTOU
' CTEIEHEN Pa3JI0KEHUEM HA MHOXKUTEIN
2.5 Pemenue npoOHO-pallMOHANIBbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenue cucrem ByX JTMHENHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU
29 Pemenne cucreM IByX ypaBHEHMH, OZHO W3 KOTOPBIX JIMHEHHOE, a Ipyroe —
' BTOPOM CTEIIEHU
2.10 I'padnueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 33724 anreOpanyecKuM CrocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne nTMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 PemreHne cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTtHble HEpaBeHCTBa
216 I'paduueckas uHTEpHpeTanuss HEPABEHCTB M CHUCTEM HEPABEHCTB C JBYMS

MNEPEMEHHBIMU
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3 OyHKIMH

31 KBagparnunas ¢ynkuus, e€ rpaduxk u cBoictBa. [lapabGoma, KoopaUHATHI
' BEPIIUHBI TapadoIIbl, OCh CAMMETPUH TTapadOIIbI

3.2 I'paduku Gynkuit y=kx, y=kx+b 1 ux CBOHWCTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOHCTBa

34 I'paduxu QyHKIMI , 1 UX CBOICTBA
4 YucaoBbIe OCIEN0BATEILHOCTH

i1 Omnpenenenre M CrocoObl 3a/laHWsl YHCIIOBBIX IOCIIEOBATeIbHOCTEH. 3agaHue
' MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOU popMyrnoi U GopMyIIoi n-ro ieHa

42 Apudmernueckass nporpeccusi. Dopmynsl  n-ro WwieHa —apuMETHUECKOU
' MIPOrPECCUU, CYMMBI MIEPBBIX 7 YICHOB

43 I'eomerpuueckass mnporpeccusi. DopMynbl n-TO  ujleHa T'€OMETPUYECKOM
' MIPOTPECCUU, CYMMBI IIEPBBIX 7 YICHOB

44 N300pakeHne 4wieHOB apu(PMETHIECKON U TEOMETPUUYECKON MPOTPECCHil TOUKaMHu
' Ha KOOPJIMHATHOM TJIOCKOCTH. JIMHEHHBIN U SKCITOHCHIIMATbHBINA POCT

4.5 Cl10KHbI€ TTPOIEHTHI
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IHPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 0011Iero
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTb  IOHATUSAMHU:  MHOXKECTBO, IIOJMHOXECTBO,
olepalyu HaJl MHOXECTBaMH; YMEHHME OIEpPUPOBATH HMOHATHAMM: rpad,
CBSI3HBIM Tpad), AEepeBO, LUK, MPUMEHSATh HMX TPU PEUICHUW 3ajad;
YMEHUE HCHOJIb30BaTh TIpaduyeckoe MpPEJCTaBICHUE MHOXXECTB s
OIMCaHUs PEAIBHBIX IIPOLECCOB M SBJICHMM, IIPU PELICHUM 3a1ad W3

APyrux y‘le6HHX mpeaAMCTOB

YMeHue OIICPUPOBATL IIOHATHUAMMH: OIIPCACICHHC, AKCHMOMa, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHHC pacrio3HaBaThb HCTUHHBIC n JIO’KHBIC
BbBICKA3bIBAHUA, IMPUBOAUTL IIPHUMEPbI W KOHTPIPHUMCEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBAaHU M

YMCHI/IC OﬂepHpOBaTI) IIOHATUSAMU . HaTypaJIBHOC quciio, HpOCTOC 158
COCTaBHOE YHWCJIO, JETUMOCTb HATypalbHBIX UHWCEN, MPHU3HAKU
JNETUMOCTH, IIeJIO€ YKCIIO, MOJYJbh YHCIa, OOBIKHOBEHHass Ipo0b U
JIecsTHUYHAas JpoOb, CTAaHAAPTHBIM BHJ YHKCIA, PAlMOHAIBLHOE YHCIIO,
UpPPALMOHATIBHOE YHCII0, apU(PMETUUECKUN KBAPATHBIN KOPEHb; YMEHUE
BBINIOJIHATH JIEUCTBUS C YMCIAMU, CPABHUBATh U YIOPSIOYMBATH YUCIA,
MPEJCTABIISITh YHUCIIA HAa KOOPJAMHATHOM MPSAMOM, OKPYIJIATh YHCIA;

YMCHUEC ACJIaTh NPUKUIAKY U OLCHKY pE3yJIbTaTa BBIYUCIICHUI

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C LENbIM IOKa3aTeleM,
apudMeTHUeCcKuil KBaJIpaTHBIH KOpPEHb, MHOTOWIEH, airedpanyeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON cTENEeHU OOJbIle
eIMHUIIBI; YMEHHUE BBIIOJIHATH pacuéTsl o (popmynam, npeodpazoBaHUs
LENbIX, IPOOHO-PAllMOHANBHBIX BBIPAXKEHUH M BBIPAXKEHUN C KOPHSMH,
pa3jgoKEeHUE MHOIOWIEHa Ha MHOXHWTEIM, B TOM 4YHCIE C
UCIOJIb30BaHUEM (OpMyJI pa3HOCTH KBaJpaToB U KBaJpaTa CyMMbI U

pa3HOCTH

YMenue ONCprUpOBaTh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C
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OJHOW  IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pellaTh JIMHEWHbIE M KBAJpPATHbIE YpaBHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPABHEHUS C OJHOU MEPEMEHHOM, CHCTEMBI IBYX
JUHEWHBIX YpPAaBHEHMI, JIMHEHHBIE HEPABEHCTBA W MX CHUCTEMBI,
KBaJgpaTHbIE U  JPOOHO-pallMOHANbHBIE HEPaBEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM YHUCJIE NPU PEUICHUH 3a]ad U3 JPYIHX MPEAMETOB U
IIPAaKTUYECKUX 3aJ1a4; YMEHHME HCIIOIb30BATh KOOPAMHATHYIO IPSAMYIO U
KOOPJAMHATHYIO IUIOCKOCTh Ui H300paK€HUsl pEIICHUH ypaBHEHUH,

HEPABCHCTB U CUCTEM

VYMeHHe onepupoBaTh MOHATUSAMH: (YHKIUS, Tpaduk (yHKIUH, HyIH
(GYHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, NPOMEXKYTKH BO3pacTaHMs,
yObIBaHMsI, HauOOJbIIEE M HAWMEHBIIEE 3HAUYCHHS (DYHKIMH; YMEHHUE
ONICpHUpOBaAThH IOHATHAMU: IIpsAMad MTPONOPLHUOHAJIBHOCTD, JIMHEHHAs
GyHKIMs, KBagpaTH4yHas (yHKOWS, OOpaTHas MPOIOPIUOHAIBHOCTS,
napabona, rumepboiia;  yMEHHE ~ CTPOUTh  Tpapuku  (yHKIHH,
UCIIONIB30BaTh TpadUKU Ul ONpPEAETCHUS CBOWMCTB IPOLECCOB U
3aBHCUMOCTEM, NJIs pelleHus 3a1ad U3 ApYruX y4yeOHBIX IpPEIMETOB U
peanbHOW JKM3HU; YMEHHUE BBIpaKaTh (OPMYJIaMH 3aBUCHMOCTH MEXKIY

BCJIIMYNHaAMU

YMmenne OICpHUPOBATH IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apudmeTnyecKas U TeoMeTpUUYEeCcKasi IPOrpeccuy; yMeHHEe MCTIOIb30BaTh
7 CBOMCTBA TMOCJIEIOBATEILHOCTEHN, (POPMYIIBI CYMMBI M OOIIETO 4YJeHa Mpu
pelIeHr 3a7ad, B TOM YHUCIE 33aJa4 U3 APYTUX Y4eOHBIX MPEeIMETOB U

peanbHOU KU3HU

YMeHue pemath 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOLIEHTHI, 10JIU
U YacTH, JABIWKEHHE, PaboTy, IIEHy TOBAapOB U CTOMMOCTh IOKYIOK M
YCIIyT, HAJIOTH, 337aud U3 00JacTU yNpaBJIeHUs JUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); YMEHHUE COCTABJIATh BBIPAXKEHUS, YPAaBHEHMsI, HEPABEHCTBA
M CHCTEMBI II0 YCJIOBMIO 3aJa4d, MCCIEAOBATh IOJy4YEHHOE PEIICHUE U

OLICHUBATh HpaBIlOHOI[O6HOCTB MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMU: (UTYpa, TOUKA, OTPE3OK, MpsIMas, JIyd,
JIOMaHasl, Yroj, MHOTOYTOJIbHUK, TpPEYTrOJIbHUK, paBHOOEIPEHHBIN U
9 PaBHOCTOPOHHHUI  TPEYrOJbHUKH,  MPSAMOYTOJbHBIH  TpPEYrojbHUK,
Me/nuaHa, OHMCCEeKTpHca W BBICOTA TPEYroJbHHMKA, YEThIPEXYTOJbHUK,

napajuiejorpaMMm,  poMO, TPSAMOYTOJIBHHWK, KBaJApaT,  Tparmerus;
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OKPY>KHOCTb, KpYT, KacaTellbHasi; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
dburypamu; ymeHue pemiaTh 3aJadd, B TOM 4YHCIIE€ M3 TOBCETHEBHOM
JKU3HM, HA HAXOXKJICHHE TE€OMETPUUYECKHX BEIIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB GuUryp u ¢pakron

10

11

12

YMeHue onepupoBaTh TMOHSATHSAMH: PAaBEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NApaLIEIbHOCTD U MEPIEHAUKYIAPHOCTh MPSAMBIX, Yrojl
MEXIy NpSIMbIMH, NEPHEHAUKYISAp, HAKIOHHAs, MPOEKIUs, Moxodue
¢buryp, nompoOHbIE TPEYTrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOUYKU U
OpsMOH; yMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHIO U Mopobue
buryp, napaieNbHOCTh M NEPHEHAUKYJISPHOCTb  HPSMBIX B

OKpYXaroIleM MUpe

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PAacCTOSIHUE, yroil (BeIMYrHa
yIia, CHHYC M KOCHHYC YIjla TpPEyrojbHUKa), IUIOLIa/lb; YMEHHE
OLICHWBATh pa3Mepbl IMPEIMETOB MW OOBEKTOB B OKPYKAIOIIEM MHpE;
yMEHHUE IPUMEHSATh (POPMYJIbl IEPUMETPA U IO MHOTOYTI'OJIbHUKOB,
JUIMHBI OKPY)KHOCTH W IUIOMIAAM Kpyra, oOBbeMa MPsIMOYTOJIHHOTO
napajuleJienunena;  yMEHME  NPUMEHSATb  NPU3HAKM  PABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpEYrOJbHHKA, TEOpPEMY
[Tudaropa, TpPUroHOMETPUYECKHUE COOTHOIICHUS Ui BBIYHUCIICHUS JUIMH,

pacCTOAHUH, TJIOIIAACH

VYMenue u3o0paxkaTh Iiockue (GUIyppl M UX  KOMOMHAIMH,
IPOCTPAaHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPJIMHAT;
KOOpJMHAThl TOUYKH, BEKTOp, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOpA Ha
4HCII0, CKAJIIPHOE IPOU3BEACHHUE BEKTOPOB; YMEHHE MCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IIPEICTABICHUS JAHHBIX U pEUIeHUs 3aja4, B

TOM YHUCJIC U3 APYTrux y‘-Ie6HBIX npeaMETOB U peaﬂBHOﬁ JKHU3HHU

14

VYMeHne omnepupoBaTh TOHSATHUSMH: CTOJOMKOBBIE W KPYTrOBBIE
JTUarpamMMbl, TaOIUIII, CpeIHee apuPMETHUECKOe, MeInaHa, HaubobIlee
Y HauMEHbIIIEE 3HAYEHUs, pa3Max YUCIOBOT0 HabOpa; yMEHUE U3BIICKATh,
WHTEPIPETHPOBATH U MPEOOPA30BLIBATH HHPOPMAIIUIO, MPEACTABICHHYIO
B TabmuWmax W Ha JAWarpaMMax, OTpaXalollyld CBOWCTBa U

XapaKTCPUCTUKU PCAJILHBIX MMPOUCCCOB U HBHCHHﬁ; YMCHHC pacCllO3HAaBATh
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15

HN3MCHYHMUBLIC BCIIMYMNHBI B OKPYKAarOIEM MHUPC

YMeHue ornepupoBaTh TMOHATHAMHU: CIy4alHBIA ONBIT (CIy4alHBIN
OKCIIEPUMEHT), AJIEMEHTAapHOE  COObITHME  (DJIEMEHTAPHBIA  HMCXO.H)
CIIy4aifHOTO ONBITa, CIy4YailHOe COOBITHE, BEPOSATHOCTD COOBITUS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4YalHbIX COOBITUH B ONBITaX C
PaBHOBO3MOXXHBIMU  JJIEMEHTAapPHBIMU  COOBITUSMHU; YMEHHE pellaTh
3aJjaud  METOJIOM OpPraHM30BaHHOTO IMepedopa W C HCIOJIB30BAaHHEM
IpaBWjia YMHOXEHHS; yMEHHE OIICHMBATh BEPOSITHOCTU pPEaJIbHBIX
COOBITMM M SIBIEHHUH, NOHMMATH pPOJIb IPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUN B OKPYXKAIOIIEM MHUPE U B KM3HHU; 3HAKOMCTBO
C NOHITHEM HE3aBUCHUMBIX COOBITHUI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX

YHUCCJI U €TI0 POJIbIO B MACCOBBIX SABJICHHAX

16

YMeHue BbIOUpATh MOAXOMANIMA H3YYEHHBIH METOJ M pPEelIeHUs
3a/laud, TMPUBOJIUTH TMPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOAEC U >KU3HHU, PACIO3HABATH IMPOSIBJICHHE 3aKOHOB MaTEMaTUKU B
HUCKYCCTBE, OIKCHIBAaTh  OT/ACIIbHBIC  BBIJAIOIIMECS  PE3YJIbTaThl,
MOJIyYeHHBbIE B XOJI€ Pa3BUTHS MaTeMaTUKU KAaK HAyKH, I[PUBOJIUTH
MpUMEPhl MATEMATHUYECKUX OTKPBITHH U UX aBTOPOB B OTEYECTBEHHOU U

BCEMUPHON UCTOPHH
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HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'J
1O MATEMATHUKE

Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

1 Uucna v BBIYUCICHUS

1.1 Harypanbnsle u nensie yucina. [Ipu3Haku JenMMOCTH HEIbIX YUCell

- OOBIKHOBEHHBIE M JECATHYHBIC IPOOH, MPOLEHTHI, OECKOHEUHBIE MEPHOANYECKHE
' npobu

1.3 Panmonanesueie uncna. Apudmernyeckue onepamnuu ¢ paluoHaIbHBIMHU YUCIaMU

14 JleiicTBUTeNnbHBIE YHUCHA. ApHU(PMETHUYECKHE ONEepalud ¢ JeHCTBUTEIbHBIMU
' YUCIaMHu

s [TpubnmxEHHBIE BBIYMCICHUS, NpPaBWIA OKPYIJICHHs, TPHUKUAKA M  OICHKA
' pe3yibTaTa BBIYUCICHUN
2 Anrebpanyeckue BbIpaXKEHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPAXKEHUS C IEPEMEHHBIMU )

55 Crenenb ¢ nensiM mnokazateneMm. CTENeHb C palUOHAIbHBIM IOKA3aTEJEM.
' CBoiicTBa cTeNeHU

2.3 MHorouseHsl

2.4 Anrebpanyeckas 1po0b

) s Apudmernueckuil KopeHb HaTypaJabHOHM cTeneHH. JleHcTBUs ¢ apudMeTHUECKUMU
' KOPHSIMHU HaTypajIbHON CTENEHU
3 VYpaBHEHMSI U HEPABEHCTBA

i1 Hensie u apoOHO-panmoHaNbHBIE YypaBHEHUS. CHCTEMBI W COBOKYIHOCTH
. YpaBHEHUH

1s Hensie u apoOHO-panvoHaIbHBIE HepaBeHCTBAa. CHUCTEMBI M COBOKYITHOCTH
. HEPABEHCTB

3.3 Pemenne TekCTOBBIX 3a/1a4
4 YucnoBsle OCIEN0BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TIOCIIE0BATENLHOCTEH

4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
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5 OyHKIUU
Oynkius, crocodsl 3ananus GyHkuun. ['paduk ¢pynkuuu. O6macTs onpeaeacHus
U MHOXecTBO  3HaueHwi  (ynxmum. Hymm — Qynkmum.  [Ipomexyrku
5.1. 3HAKOMOCTOSIHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl H
MUHUMYMBbl (yHKIMM. HauOosbliee M HauMmeHblllee 3HaueHUE (QYHKLUUU Ha
MIPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOi U TUIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GUrypsl 1 UX CBOIMCTBA
7.2 TpeyronbHuk
7.3 MHOroyroiabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYHH
7.6 BekTops! Ha miockocTr
8 BeposiTHOCTh M cTaTuCcTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHosxecTBa
8.5 I'padsr




© MAOY I'umuazus Ne 86. Padouasi mporpaMmma y4eGHoro npeamera «Aareépa. 7-9 kiaccbi»

YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

MaremaTuka. Ajredpa: 7 kiaacc: 0a30Bblil yPOBeHb: Y4eOHUK/
FO.H.Makapsbiues, H.I'.'Munawok u 1.1.; noa pea. C.A. TeasikoBckoro.- 17-u3n.,
Mocksa: IIpocseumienue, 2025

Auredpa. 7 kiaacc: yued aast oomeoopaszosar. Opranmzauuii/ F0.H.Makapbiues

u ap.; noa pea. C.A.TeasikoBckoro.- 3-u3a., Mockpa: IlpocBemenne, 2014

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HNHTEPHE
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