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®enepanpHas paboyas mporpamma o MareMaTuke JjIsi 00ydaroluXxcsl ¢ 3a1epHKKON
ncuxudeckoro pa3sutus (nanee — 3I1P) Ha ypoBHEe 0CHOBHOTO 00111€T0 00pa30BaHuUs
NoJAroToBliecHa Ha ocHoBe denepallbHOTO TOCYAapPCTBEHHOrO 00pa30BaTEIbHOTO
cTaHzapTa ocHOBHOro ooOmiero odpaszosanus (Ilpukaz Munmnpocsemnienus Poccuu ot
31.05.2021 . Ne 287) (mamee — DPI'OC OO0OO), denepanbHOM ananTUPOBAHHOU
o0pa3oBaTeIbHON MPOTPAMMBI OCHOBHOTO OOIIET0 00pa30BaHUs JJIsi OOYJAFOIINXCS C
OrpaHUYEHHBIMA BO3MOXKHOCTAMU 3710poBbs (IIprka3 Munnpocsemenus Poccun ot
24 mos6ps 2022 . Ne 1025), denepanpHOi paboueld MporpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHusa 1o y4deOHOMY mpenmery «Marematukay, DenepalbHON MPOTrpamMMbl
BOCITUTAHMS, C YUETOM PaACHpECNICHHBIX MO KjaccaM IMPOBEPSEMBIX TPEeOOBaHUN K
pesynpTaraM  ocBoeHuss — DenepalbHOM  amanTUPOBAHHOW  00pa3oBaTEIbHOMN
MpOrpaMMbl  OCHOBHOTO 00I1IeT0 00pa3oBaHUs ISl OOYYaIOIIMXCA C 3aJepKKOM
ICUXUYECKOTO pPa3BUTUS. B pabodeil mporpamme ydTe€Hbl HJEU M TOJIOKEHUS
Konuenuuu pa3sutus maremaruyeckoro oopazoBanust B Poccuiickoit @enepanuu.

O0mas xapakTepucTUKa y4e0HOro npeamera «Marematuka»

VY4eOnblii mnpenmer «MaTemMaTHKa» BXOAUT B MPEAMETHYIO 001acTb
«Marematuka u uHpopMaTHKa». OH CHOCOOCTBYET pPAa3BUTHIO BbIUHCIMTEIBHOU
KyJIbTypbl M JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO YMEHMS IOJIb30BATHCS
aNrOpUTMaMM, a TaKXXe MPUOOPETEHUIO0 NMPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX B
MOBCEAHEBHOW ku3HM oOywatonuxcsi ¢ 3[IP. VYueOHblli mnpenMer pa3BHUBacT
MBILIUIEHHE, MPOCTPAHCTBEHHOE BOOOpa)keHUE, (PYHKIMOHAIBHYI0 TI'PAMOTHOCTb,
YMEHUSI  BOCIPUHUMAThb WU KPUTUYECKH  aHAIM3UPOBaTh  MHGPOPMALHIO,
MPEICTABICHHYIO B Pa3IMYHBIX (hOpMaXx.

OOyueHune maremMaTtuke NaéT BO3MOKHOCTh pa3BuBaTh y oOywatomuxcs ¢ 3I1P
TOYHYIO, PALMOHAJIBHYI0 W HH(QOpPMATHBHYIO peyb, YMEHHE OTOMparh Haubosee
MOJIXO/SIINE S3bIKOBbIE, CUMBOJIMYECKUE, Tpa)uUecKre CPencTBa AJIi BBIPAKECHUS
CYXJCHUHN U HAIJISITHOTO UX MPEICTABICHHUS.

HeoOXxoqumbIM KOMIIOHEHTOM OOILEH KylIbTyphl B COBPEMEHHOM TOJIKOBAHUU
ABNsieTCS  oOIIee 3HAKOMCTBO C METOJaMU IO3HaHWsS  JIEHCTBUTENIBHOCTH,
[PECTaBICHUE O IPEIMETE U METONAX MAaTEMATUKHU, UX OTIIMYMNA OT METOJOB APYTHUX
€CTECTBEHHBIX U T'YMaHUTApPHBIX HayK, 00 OCOOEHHOCTSAX MPUMEHEHUS MaTeMaTHKU
JUIA pelIeHUs] HAay4HbIX WU MPHUKIaJHBIX 3a1ad. TakuMm 00pa3oMm, MareMaThudeckoe
oOpa3zoBaHre BHOCUT CBOM BKJIaJ B (hopMHUpOBaHUE OOIIEH KyIbTyphl YeIOBEKa.

W3yueHne mareMaTWKH TakKXKe CIOCOOCTBYET ASCTETHMUYECKOMY BOCIHUTAHUIO
YyelioBeKa, MOHMMAHMIO KpacoTbl M M3SIIECTBA MATEMaTHYECKUX PaCCYKICHUMH,
BOCITPUSITUIO TEOMETPUUECKUX (DOPM, YCBOECHUIO UJIEU CUMMETPHHU.

[Iporpamma oTpaxaer coaep:kaHue oOydeHHsl npeameTry «MaTemaTuka» c
y4eTOM 0COOBIX 00pa3oBaTeNbHbIX MOTpeOHOCTEN 0Oyuatomuxcs ¢ 3[1P. OBnaagenue
yueOHbIM npeaMeroM «MaremaThkay MpeCTaBIsSeT ONPEAETICHHYIO CI0KHOCTD IS
yuamuxcst ¢ 3IIP. ¥V o6yuaromuxcs ¢ 3[IP nHanbosnee BbIpakeHbl OTCTABaHUS B
pPa3BUTUU CJIOBECHO-JIOTMYECKUX (OPM MBILIUICHUS, IO3TOMY aOCTpakTHbBIE M
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OTBJICUCHHBIE KATETOPUM MM TPYIHOAOCTYIHBL. B TOXe BpeMs IpH CnenuaibHOM
oOyueHuu oOydJaromuecss MOTYT BBINOJHATH 3aJaHust 1o anropurMmy. OHu
BOCIIPMMMYHMBBI K IIOMOIIM, MOTYT BBIIOJHUTH IEPEHOC HA AHAJIOTMYHOE 3aJIaHHE
YCBOEHHOT0 crocoba pemieHus. CHIKEHUE Pa3BUTUSL MBICIUTENBHBIX OINEpaluid U
3aMEIJICHHOE CTaHOBJICHHE JIOTMYECKUX JEHCTBHM IPUBOIAT K HEIOCTATOYHOU
OCMBICJICHHOCTH COBEPIIAEMBIX YUEOHBIX ACHCTBHM. Y 00y4aromuxcs 3aTpyJHEHBI
CUETHBIEC BBIUYMCIEHUS, MPOU3BOJIMMBIE B yME€. B NHCbMEHHBIX BBIYHMCICHUAX OHU
MOTYT TPOIyCKaTh OAMH U3 MPOMEXKYTOUHBIX mIaro. llpu paboTe ¢ YHCIOBBIMU
BBIPQ)KCHHUSIMH, BBIYMCICHHEM HX 3HAYEHHS MOIYT HE YAEpPXKUBATh NpPaBUIbHBIN
nopsnok naevictBuil. Ilpu ympomenuu, npeoOpa3oBaHUM BBIPAKEHUN ydaliuecs ¢
3[IP He MOryT CaMOCTOATENbHO NPHHATh PEIIEHHE O TOCIEA0BATENbHOCTU
BBINIOJIHEHHSI J1eWCTBUI. KOHKPETHOCTh MBIIUIEHHSI OCJIOKHSAET YCBOCHHS HAaBBbIKA
pelIeHUs] YpaBHEHMI, HEPAaBEHCTB, CHUCTEMBl YypaBHEHMHU. VM MaloaocTymHO
COBEpIIEHHE 00paTUMBbIX OIIEpaLIU.

Husknii  ypoBeHb  pa3BUTUSA  JIOTMYECKUMX  OIEpalui, HEAOCTATOYHAs
00OOILIEHHOCTh MBILUICHUS 3aTPYAHSIOT u3yyeHue Tembl «DyHKUUNM»: 1pu
onpeaeneHU (YHKIUOHAJIBHOW 3aBUCUMOCTH, IIPU OINUCAaHUM TpaduyecKon
CUTYalluH, UCIIOJIb3Ysl T€OMETPUUYECKUH, anredpandeckuil, QyHKINOHAIBHBIN S3bIKU.
Hepenko yuanuecs He BUIAT pa3sHULIBI MEXKIY 00JIaCThIO ONpeAcacHUsT PYHKIIUU U
00J1aCThIO 3HAUCHHI.

Pemenue 3amad conmpsipkeHO € TPYAHOCTAMH O(OpPMIIEHHS] KpaTKOM 3aIlvCH,
MIPOBE/ICHMSI aHAJIM3a YCJIOBUA 3aJa4M, BBIJIEJIECHUS CcyllecTBeHHOro. O0yyaromuecs ¢
3I1IP 3aTpynHsArOTCA caenaTh YMO3aKJIIOYEHUE OT OOIIEro K YacTHOMY, HEPEIKO
BBIOMPAIOT HEpPALMOHAIBHBIE CHOCOOBI pEIIEHHS, WHOrJa OrPaHUYUBAIOTCS
MaHUIYJSIUSAMU C YUCIIAMH.

[Ipy wu3ydeHum reoMeTpuyecKoro wmarepuana ooOyuatommecs ¢ 3IIP
CTJIKUBAOTCS €  TPYJHOCTBIO  JI€JIaTh  JIOTUYECKHE  BBIBOJABI,  CTPOUTH
[IOCJIEOBATENbHBIE PacCyKAeHUsA. HermpouHble 3HaHNsI OCHOBHBIX TEOPEM F€OMETPUN
OPUBOJAUT K OLIMOKaM B peUIeHUHM TreoMeTpuyeckux 3agad. OOydaromuecs MOryT
HOIMEHUTH (POpMyITy, HENIPaBUIBLHO MPUMEHUTH TeopeMy. K cepbe3HbIM ommbKkaM B
pelIeHMM  3aJad  NPUBOJAT  HENOCTATOYHO  Pa3BUTBIE  IPOCTPAHCTBEHHBIE
npeacTtaBieHus. VM CIOXKHO BBINIOJIHUTh YEPTEK K YCJIOBHIO, B IHUCHbMEHHBIX
paboTax OHU HE MOTYT IPUBECTH OOBSICHEHUE K YEPTEKY.

TO4YHOCTH 3alIOMUHAHUSI M BOCIPOM3BEIECHUSA y4€OHOTO Marepuasa CHHXKEHbI
N0 MPUYMHE CIA00CTH MHECTUYECKOW MACSTENbHOCTU, CYKEHHUS OO0beMa MaMsTH.
O6yuaronumest ¢ 3IIP TpeGyercs Oosibllie BpeMEHHM Ha 3akKpeIieHHe maTtepuana,
aKTyanu3alus 3HaHUH 10 0Nope MPH BOCIPOU3BEICHHH.

Jlns  mpeojloieHMs]  TPYAHOCTEH B M3y4eHUMM  y4eOHOro  mpeaMmera
«Marematuka» HeoOXoaMMa ajanTanus oObeMa U Xapakrepa yueOHOTO MaTepuaia K
MO3HABaTENbHBIM BO3MOXHOCTAM Yydamuxcs ¢ 3[IP. Cnenyer yueOHbIN Marepual
MPENOAHOCUTh HEOOJBIIUMHU MOPLUSIMH, YCIOXHSSI €ro MOCTENEHHO, M3bICKUBATDH
CHOCOOBI  aJanTaluy TPYAHBIX 33JaHUNA, HEKOTOpble TEMbl J1aBaTh Kak
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O3HAaKOMMTEIILHBIE; UCKIII0YaTh OTHCJIBHBIE  TPyAHBIE  JOKAa3aTENIbCTBA;
TEOPETUYECKUI MaTepual PEKOMEHIYETCsS H3y4daTb B IIPOLIECCE IPAKTUYECKOU
JCSATEIIBHOCTH 10 peuieHHuio 3axad. OpraHudeckoe €IMHCTBO IIPAaKTHUYECKOM WU
YMCTBEHHON JIEATEILHOCTH YYaIllUXCsl HAa YpPOKaX MAaTeMaTHKH CIOCOOCTBYIOT
IIPOYHOMY U CO3HATEIbHOMY YCBOCHMIO Oa3MCHBIX MaTE€MAaTH4YECKHX 3HAHUU H
YMEHUM.

IIeJIl/I " 3a/1a91 U3YYCHUA yqeﬁﬂoro npeamerTra «MaTemMaTHKa»

[TpuoputeTHBIMH LIETIMU O0yUEHHUS MaTeMaTUKe B 5—9 Kiaccax sIBISIOTCA:

" (popmupoBaHHE IEHTPAJIbHBIX MAaTEeMAaTHYECKUX TMOHATUN (YHCIIO, BEIMYUHA,
reomeTpuyeckas  ¢urypa,  mepeMeHHas,  BEpPOATHOCTb, byHKIMA),
00€eCleunBaroIMX MPEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MaTeMaTU4yeCKOTo
oOpazoBanus ooyyarommuxcs ¢ 3I1P;

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

" pa3BUTHUE WMHTEJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOydarommxcs c
311P, mo3HaBaTenbHOM aKTUBHOCTH, UCCIIEI0BATENBCKAX YMEHUM, KPUTHYHOCTH
MBIIICHUS, UHTEPECA K N3YUEHUIO MaTEMATUKU;

* (popmupoBaHue (QYHKIMOHAIBHON MaTreMaTHyecKol TI'paMOTHOCTU: YMEHHUS
pacmo3HaBaTh  IMPOSABICHUS  MAaTEeMATUYECKUX  TMOHATUH, OOBEKTOB H
3aKOHOMEPHOCTEH B PEAJbHBIX JKU3HEHHBIX CHUTyalUsX M IPU H3yYCHHUH
JIPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH,
bopMynupoBaTh MX Ha A3bIKE MaTeMaTWUKd U CO3/1aBaTh MAaT€MaTUYECKHE
MOJIENI, MPUMEHATh OCBOEHHBIM MaTeMaTWUYECKUU ammapar Ui pelleHHs
MPaKTUKO-OPUEHTUPOBAHHBIX  3aJad, HWHTEPOPETHPOBaTH U  OLEHUBATh
MOJIyYCHHbIE PE3YIbTATHI.

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

» dopmupoBarh y oOydaromuxcss ¢ 3[IP HaBbIkM ydeOHO-TTO3HABaTEILHOMN
JeSTEIbHOCTH: TJIaHUpOBaHUE palOOThl, MOMCK PpAlMOHAIBHBIX IyTel ee
BBIIIOJIHEHN S, OCYILECTBIIEHNUS CAMOKOHTPOJIS;

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

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

" pa3BUBATh NOHATUITHOE MbILUIEHUs oOyyatomuxcs ¢ 3I1P;

" OCYUIECTBJIATh KOPPEKIHMIO MO3HABATEIbHBIX MpoueccoB oOyyarommuxcs ¢ 311P,
HEOOXOIUMBIX [IJII OCBOEHHMS MPOrpaMMHOIO Marepuana Mo Y4yeOHOMY
IIpEIMETY;
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" [peaycMaTpuBaThb BO3MOKHOCTh KOMIIEHCAIMM 00pa3oBaTeIbHBIX E()ULINTOB

B OCBOCHMHU IPEIIECTBYIOIIETO MPOrPaMMHOIO MaTepuaia y o0ydaromuxcs ¢

3IIP u HEnOCTAaTKOB B UX MATEMaTH4YECKOM Pa3BUTHH;

" copmMHpOBaTh YCTONUMBBINA HHTEPEC YUALTUXCS K IPEAMETY;
" BBIABJATH U PA3BUBATh MATEMAaTUUYECKUE U TBOPUECKHUE CIOCOOHOCTH.

OCHOBHBIE JIMHUM COJAEPKAHMS Kypca MaTeMaruku B 5—9 knaccax: «Hucna u
BBIUMCIICHUS», «Auredpa» («AnreOpandeckue BbIpAXKEHUS», «YpPaBHEHHS H
HepaBeHCTBa»), «Dynkiumny, «leomerpus» («I'eomerpuueckue GUTYPHI U UX
CBOMCTBa», «3MepeHne reoMeTpUYECKUX BEIMUUHY), « BEpOSTHOCTh U CTAaTUCTHKAY.
JlaHHBIE TMHUU Pa3BUBAIOTCS MAPAJUIEIbHO, KaXK/1asd B COOTBETCTBHM ¢ COOCTBEHHOMU
JIOTUKOHM, OJHAKO HE HE3aBUCMMO OJHA OT JPYrod, a B TECHOM KOHTaKTe€ H
B3auMojielicTBui. Kpome »3Toro, ux OOBEAMHSET JIOTHYECKas COCTABIIAIOIIAS,
TPaJAMLIMOHHO TPUCYINAsl MAaT€MaTUKE W TNPOHU3BIBAIOIIAs BCE MATEMaTHYECKHE
Kypchl U coaepxarenpHble JuHMM. CdopmynupoBanHoe B DenepambHOM
rOCyIapCTBEHHOM OOpa30BaTEIbHOM CTAaHJApPT€ OCHOBHOIO O0IIEro oOpa3oBaHUs
TpeOOBaHUE «YMETh ONEPUPOBATH IMOHATUSIMU: OIpPEIECICHUE, aKCHOMa, Teopema,
J0Ka3aTelbCTBO; YMEHHME pacllo3HABaTb WCTHUHHBIE W JIOKHBIE BBICKA3bIBAHMS,
OPUBOJUTE NPHUMEPHl M KOHTPIPHUMEPBI, CTPOUTH BBICKA3bIBAaHWUS W OTPULIAHUSA
BBICKA3bIBAHUI» OTHOCHUTCSI KO BCEM Kypcam, a ()OPMUPOBAHHUE JOTUYECKUX YMEHHIM
pacopenensierca IO BCeM rogamM oOOy4YeHUusT Ha YpPOBHE OCHOBHOIO OOWIEro
00pa3oBaHus.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJabTaram
ocBoeHus: dDenepanbHOl pabouyell NTPOrpaMmbl, pacHpeleNEHHbIM [0 TojaM
oOydeHusl, CTPYKTYpUpPOBAHO TaKuM o0Opa3oM, 4YTOObl KO BCEM OCHOBHBIM,
MPUHIUIIUAIBHEIM BOIpocaM oOyvaromuecs: oOpanjainch HEOJHOKPATHO, YTOOBI
OBJIAJICHAE MATEMaTUYECKUMH TOHATHAMM M  HaBbIKAMU  OCYILECTBIIUIOCH
MOCJIEI0BATENILHO U MOCTYIATENbHO, C COOMIOIEHUEM MPUHIUIIA IPEEMCTBEHHOCTH, a
HOBBIE€ 3HAHHUS BKIIIOYAJIHMCh B OOIIYI0 CHCTEMY MaTeMaTHMYeCKHX MpeICTaBICHUN
oOyuatomuxcs ¢ 3I1P, pacumpsist u yryOsist e€, 00pasysi IpOYHbIE MHOKECTBECHHBIC
cBsizu. OO1uMe 1enu u3yyeHus: yueOHoro npenmMera «Maremaruka» NpefcTaBlICHbl B
denepanbHOM paboyeit mporpaMMe OCHOBHOTO 00IIero o0pa3oBaHuUs.

Oco0enHocTH 0TOOpPa M aaniTALMM Y4eOHOI0 MaTepHAaJIa 10 MATEeMAaTHKe

OOyuenune yueOHOMY TmpeameTy «Maremarhkay CTPOUTCA Ha CO3JIaHHUH
ONTUMAJIBHBIX YCJIOBUH JJII YCBOCHHUS MPOTPAMMHOTO Marepuaja o0y4JarolmuMHUcs ¢
311P. bonbiioe BHUMaHUE yaenseTcsi oT00py yueOHOro marepuasia B COOTBETCTBUU C
MPUHIIAIIOM JOCTYITHOCTH TPH COXpaHEHUU oO0IIero 0a30BOro YpOBHS, KOTOPBIM
JOJKEH T10 COJIEPKaHUI0 U 00beMy OBITh aAanTUPOBAHHBIM 111 oOyuaroriuxcs ¢ 311P
B COOTBETCTBHHM C HX OCOOBIMH 0Opa3zoBaTelbHbIMH MoTpeOHOCTAMH. Cremyer
o0nerynTh OBJIaJieHHe Marepuaiom oOyuarommmucs ¢ 3P mocpeacTtBom ero
JETaIbHOTO OOBSICHEHHS ¢ CUCTEMAaTUYE€CKUM TTOBTOPOM, MHOTOKPATHOM TPEHUPOBKHU
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B TMPUMEHEHUU 3HAHWM, HUCIONB3ysl NpPHEMbl aKTyaldu3aluuu (BU3yajbHas OIOpa,
aMsITKa).

denepanbHas MporpaMma npeayCMaTpUBAET BHECEHNE HEKOTOPBIX U3MEHEHHIA:
YMEHbBIIEHHUE 00beMa TEOPETHUUECKUX CBEJCHUU, BBIHECEHHE OTIEIBHBIX TEM WIIU
LEJBIX Pa3/ieNoB B MaTepualibl 111 0030pHOT0, 03HAKOMUTEIBHOTO U3YYCHHUSI.

HN3menenus nporpammsl B 5-9 Kiaccax

MaremaTuka B S u 6 Ki1accax

B 03HaKOMUTENBHOM IUIAHE PEKOMEHIYETCS W3ydaTb CIEIYIOIIHE TEMBI:
«Pumckas Hymepauus», «PaBubie ¢uryps», «ununap, konyc, mapy, «Kyow,
«IIpssmoyronpHbI napautenenumen», «llepemenienne no KOOPAMHATHOW IIPSAMONY,
«Mopaynp yucnay, «HucinoBele NpoMEXYTKH»; «Macmrtady» (HM3ydaercs B Kypce
«I['eorpadusi»); «M300paxeHne reoMeTpruuecKux GUryp Ha HEIMHOBAHHOW Oymare ¢
UCIIOJIb30BAHUEM  LMPKYJSA, JIMHEWKH, YTOJIbHUKA, TPaHCIOPTHpPa», «JlnHa
OKpYXHOCTH», «Ilimomane kpyra», «IlapamiensHeie npsameliey, «lleprneHauKyaspHbIe
npsMbley, «OceBasi U LIEHTpallbHasg CUMMETPUM» (M3y4yaeTcsi B Kypce I'€OMETpHH);
«beckoHeuHble TNEPUOAMYECKUE JAeCATUYHBbIE apoOu. [lecsaTuuHOe NpUOIMKEHNE
OOBIKHOBEHHOM ApoOm» (M3ydaeTcsi B Kypce alreopsbl).

Cnengyer yMEHBIINTh KOJIMYECTBO YacOB Ha CIEAYHOIIME TeMbl: «PemieHue
Joruyeckun 3amgau», «JimHa otpeska», «lllkanspy, «PacnpenenurenbHbI 3aKOH
YMHOXKEHHUS», «3alUCh IPOU3BEACHUS C OYKBEHHBIMU MHOXHUTEIIMWY, «IlocTpoeHue
KOH(Urypanuii U3 4dacted MpsMOil, OKPY>KHOCTH Ha HEIMHOBAHHOW W KJIETYATOU
Oymare», «Jlenmurenu u kparsble. [lpusnaku nenumoctn», «HanOonbimmii oOmmii
JIENIUTENIb M HauMEHblllee olluee KpaTHoe. J[emMMOCTh CyMMBI M IPOHW3BEICHUSD.
«IIpuBenenre apoOu K HOBOMY 3HaMeHarteno», «HaxoxaeHue dvactu uenoro u
nenoro mo ero 4vactuy. «OKpyTJIeHHE IeCATHYHBIX Jpoleity. «PemieHue 3amau
nepebopoM BceX BO3MOXKHBIX BapUaHTOB». «CocTaBieHHE OYKBEHHBIX BBIpaXXKEHUN
O YCIOBHIO 3aJaun». BpIcBOOOIMBILIMECS 4Yachl MOXHO HCIOJB30BaTh Ha
MOBTOpEHHE (B Hauaje U KOHIIE y4eOHOTO ro/a), Ha u3ydyeHne Haubosee TPYAHbIX U
3HaYUMBIX TeM: B V KJlacce — Ha pelIeHue YpaBHEHU, IPUBEACHHUE IPOOU K HOBOMY
3HAMEHATENI0, YMHOXKCHHE U JCJIICHUE JECATUYHBIX Npo0eii, namMmepenue yrios; B VI
KJIacCE — JEUCTBUSA C IIOJIOKUTEIBHBIMU M OTPULATEIBHBIMHA YHCIAMM, PELICHUE
YpaBHEHUH, CII0)KEHHE W BBIUYMTAHHUE YHUCEJI, COJIEPKAIIMX LIENIYI0 U IPOOHYIO YacTh,
Ha YMHOXEHUE U JIeJIEHUE OOBLIKHOBEHHBIX JPOOCH.

Auareopa

B 03HaKOMUTENBPHOM IUIAaHE PEKOMEHIYETCS H3y4aTh CIEAYIOIIUE TEMBI:
«ppaunoHanbsHble yncia. [JleicTBUTenbHbIC Ynciay, « CpaBHEHUE NEMCTBUTEIbHBIX
yucen, apupMeTHIecKre AEUCTBUSL ¢ NEHCTBUTEIBHBIMHU uMcliaMny, «Haxoxaenue
npuOIMKEHHBIX 3HAYCHMM KBaJpaTHOro kKopHs», «Teopema Bueray, «Pemenus
YPAaBHEHUN TPEThEW M YETBEPTOM CTEIICHEW PAa3JI0KEHUEM HAa MHOXUTEIN», « DyHKIHS
y =vXx u ee rpaduk», «IIorpentHocTs ¥ TOYHOCTH MPHONMKEHHA», «UeTHBIE
HeueTHble QyHKIMN», «DyHKIHSA y=X », « DyHKIHSA y= ax’, ee rpaduK M CBOHCTBA.
I'paduxu bynxumit y= ax’ +nu Fa(x-m)z, «YpaBHEHUE C IBYMs NIEPEMEHHBIMU U
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ero rpaduk», «['papuueckuit crmocod® pelieHUs CUCTEMBI  ypaBHEHUII»,
«M300paxkeHne 4aeHOB apu(PMETHUECKON M T€OMETPUYECKON MPOrpeccuil TOUKaMu
Ha KOOPAMHATHON IUIOCKOCTH. JIMHEMHBIM M SKCHOHEHIHAIbHBIN pocT. CloXkKHBIE
IPOLICHTHI.

CrenyeT yMEHBIIWTh KOJHWYECTBO YAaCOB Ha H3ydeHUE TeM: «DOopMylibl»,
«JloKa3aTenbCTBO TOXKIECTBY», «JIMHEWHOE ypaBHEHHME C JBYMs HEU3BECTHBIMUNY,
«I'padux nuHEHHOTO ypaBHEHHS C IBYMs MepeMeHHBIMIUY, «[ padudeckoe pemieHne
JIMHEHHBIX YPAaBHEHUI U CUCTEM JIMHEHHBIX YpaBHEHMI», «CBONCTBA KBaAPAaTUYHOU
(GYHKIII.

BricBOOOIMBIIMECS Yachl PEKOMEHAYETCA MCHOJIb30BATh: I  Jydlled
npopaboTKu Hambosiee BaXXHBIX TeM Kypca: «Perienue ypaBHeHui», «Perenue
cUCTeM ypaBHeHUi», «CoBMecTHbIE NEHCTBUS ¢ Ipodsimuy, «[IpruMeHenne cBONCTB
apu(pMEeTUYECKOT0 KBaJApaTHOIO KOPHS»; HA IOBTOPEHHUE, pELIeHHEe 3ajad,
npeoOpazoBaHue BBIPAXKEHUM, a TaKKE Ha 3aKPEIJICHUE N3YYEHHOT0 MaTepuaia.

I'eomerpusn

Crnenyer 0OCHOBHOE BHMMAHHUE YACINTH NPAKTHUECKOW HAIPABIEHHOCTH Kypca,
UCKJIIOYMB U YIPOCTUB HauOoJiee CIOXKHBIM JUIsl BOCHPUATUS TEOPETUUYECKUMN
matepuai. Ha ypokax reoMeTpun HEOOXOJMMO MAaKCHMalbHO HCIOJIb30BATh
HarjsiiHble cpefcTBa OOydeHus, OOJbllIe MPOBOJAUTH MPAKTUUECKUX pPaboT C
yYallUMHCS, pemath 3aaa4d. CTpOUTh pelIeHue 3a/1a4 Mpu MOCTOSIHHOM OOpalieHnH
K HarJATHOCTH — PUCYHKAM M YEPTEkKaAM.

O3HakOMUTENBHO JaTh TeMbl: «TeopeMbl M J0KA3aTeNbCTBO. AKCHUOMBIY,
«JlokazarenbCcTBO OT MNPOTUBHOrO», «CyIIECTBOBAHWME W  E€IMHCTBEHHOCTH
MEPIICHINKYJISIpA K MpAMOW», «MeToa reoMeTpudeckux Mecrt», «MeToa yIaBOeHHs
Mennansly, « Teopema Paneca u TeopemMa O NPOMOPUUOHAIBHBIX OTpe3Kax», «LleHTp
Macc  TpeyrojbHuKa», «/I3MeHeHHe TpUrOHOMETpUYeCKUX  (QyHKUMHA Tpu
BO3pacTaHuu yraa», «DopMynbl [ paguycoB BIHCAHHBIX M ONHMCAHHBIX
OKPYKHOCTEM  NPaBWIbHBIX  MHOIOYIOJIBHHMKOBY»,  «YPaBHEHHE  MPSAMOW»,
«JIBmxenue», «CBolcTBa ABMXKEHUS», «TeopemMa 0 MPOU3BEACHUM OTPE3KOB XOP/I,
TEOPEMBI O NIPOU3BEIACHUN OTPEZKOB CEKYILUX, TEOpEMa O KBAIpaTe KacaTEIbHON.

Crnenyer yMEHBIINTHh KOJIMYECTBO 4YAacOB Ha M3ydeHHE TeM: «CHMMETpUYHBIE
¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM CUMMETpUN», «lleHTpalibHasi CUMMETpPH»,
«ITapamnensusiii  epenocy, «lloBopor», «IlpeodpazoBanne mnomodbus. Ilogobue
COOTBETCTBEHHBIX JJIEMEHTOBY», «OCHOBHBIE 3a/a4d Ha IMOCTPOEHUE C IMOMOUIBIO
UUPKYJISl W JIMHEUKW», «/leKapTOBbl KOOpPAWHATHI HA IUIOCKOCTH», «Pelenne
TPEYroJabHUKOBY, «Ilomobue dhurypy.

BricBoOOIMBIIIECS YaChl UCTIOIB30BATh HA PEIICHKE 3a/1a4 U TIOBTOPEHUE.

BeposiTHOCTH M CTATHCTUKA

B cBsi3u ¢ Tem, 4TO JaHHBIA KypC BBI3BIBAET HAWOOJBIINE CIOKHOCTH MAJIS
oOyuatomuxcst ¢ 3IIP, cBs3aHHBIE CO CHM)KEHHBIM YPOBHEM pAa3BUTHUSl CIIOBECHO-
JIOTUYECKOTO MBIIIICHUS, €r0 U3yYeHHUE JOJDKHO CTPOUTHCS Ha 0a30BOM ypOBHE U
JOCTYIIHOM Il y4E€HHKOB Matepuane. OCHOBHOE€ BHHMMAaHHE CIIEAYET YAEINUThb
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paszenaM, CBSI3aHHBIMM C IIOBTOPEHHEM IIPOMACHHOIO Marepuasia, YBEIUYUTh
KOJIMYECTBO YIPAKHEHUM M 3aJaHUM, CBS3aHHBIX C MPAKTUYECKOW NEATEIBHOCTHIO
00yJaroImmxcs.

HeoOxomumo mepecMOTpeTh COAEpKAHME TEOPETUYECKOTrO MaTepuaia |
XapaKTep €ro M3J0KECHUs: TEOPETHYECKHM MaTepual IPENOJHOCUTh B IIPOILECCE
pelieHus 3a7a4 M BBIIOJHEHHS 3aJaHU HaIJISTHO-IPAKTUYECKOTO XapakTepa; He
TpeOOBaTh BHIBOAA W 3allOMHHAHMS CIOXKHBIX (DOPMYJ, PEIICHHS HECTaHIAPTHBIX,
TPYROEMKHX 3a1aHUM. P TeM ciielyeT n3y4aTb B 03HAKOMHUTEIBHOM IUIAHE.

denepanbHas MporpaMMa MPEAOCTaBISIET aBTOpPY paboueld MporpaMMbl
cB00O/Y B pacmpeiesieHul MaTepuana o 4eTBepTsaM (TpumecTtpam). Pacnipenenenue
BpEMEHH Ha U3yYEHUE TeM B TCUECHHE YU€OHOTO rojia CaMOCTOSATEIbHO OMPEEIIeTCs
o0pa3oBaTeNbHON OpraHu3alueil 1 3aBUCUT OT OCOOCHHOCTEH IPyIIbl 00yJYaromIuXcs
¢ 3IIP u ux ocoObix 00pa3oBaTeNbHbBIX MOTPEOHOCTEH.

IIpumepHble BuabI JesaATedabHOCTH oOy4daromuxcss ¢ 3IIP, oOycioBiieHHbIE
0COOBLIMH o0pa3oBaTeibHbIMHU NMOTPEOHOCTAMU ) | o0ecreynBaloOIHe
OCMBICJIEHHOE€  OCBOE€HHMEe  COJAep:KaHMM  0o0pa30oBaHMsi 1O  INpeaMeTy
«MaTemaTuka»

Conepxanue BHJIOB JesTeabHOCTH oOyuarommxcs ¢ 3[IP ompenensercs ux
0COOBIMH 00pa30BATEIBPHBIMUA MOTPEOHOCTAMHU. [IOMHMO MIUPOKO HCIOIB3yEMBIX B
OAOIT OO0 olmux 111 Bcex 00y4Jaronuxcsi BUJIOB ICSITEIBHOCTH CIEAYET YCUIUTD
BHJIBI ACATEIBHOCTH CIICM(PUIHBIC ISl JAHHOW KaTETOpUH JeTei, 00eCIIeuynBaroIIue
OCMBICJICHHOE OCBOEHHE COJIepkKaHUsg oOOpa3oBaHUs IO TMPEIMETY: YCUJICHHE
MIPEAMETHO-TIPAKTUYECKON JCATEIBPHOCTH C aKTHUBU3AIMMEH CEHCOPHBIX CHCTEM;
YepeloBaHWE BHJIOB JEATCILHOCTH, 3aJCHCTBYIONIMX pa3IMYHBIC CEHCOPHBIC
CHUCTEMBI; OCBOCHHE MaTepHaa C OTIOPOH Ha aJTOPUTM; «IIOIIAaroBOCThY» B H3yUCHHUH
Marepuala; HCIOJb30BaHWE JOTOJHHUTEIBHOM BHU3YaJbHOW OMIOPHI  (CXEMBI,
ma0JIOHbI, ONOpPHBIC TAOJNMIIBI); PEUYEBOM OTUET O Tpolecce H pe3ylbTare
NEATEeIIbHOCTH, BBITIOJTHEHUE CIEIUAbHBIX 3aaHui, 00eCIeurnBaIOIIUX KOPPEKITHIO
peryIsanuu  y4eOHO-TIO3HABATEIBHON JEATCIbBHOCTH W KOHTPOJb COOCTBEHHOTO
pe3yJbTara.

denepanpbHas TEMaTHUUECKass W TEPMUHOJIOTHYECKas JEKCHKAa COOTBETCTBYET
D®AOIT O0O0.

Hns o6yuaroruxcsi ¢ 3IIP cyliecTBeHHBIM SIBISIOTCS MNPUEMbI pabOTHI C
JICKCHYECKUM MaTepHalioM To mpeaMery. [IpoBoguTcs crnernuaibHas padoTra 110
BBCJICHUIO B aKTHUBHBIA CJIOBaph OOYYAIOMIUXCS COOTBETCTBYIOIICH TEPMUHOJIOTHH.
N3yyaeMble TEpMHHBI BBOJATCS Ha TOJUCEHCOPHOH OCHOBE, 00s3aTelbHa
BU3YaJbHAs TIO/ICPIKKA, AITOPUTMBI pabOTHI C ONPEIeIICHUEM, OTTIOPHBIC CXEMBI IS
aKTyalIu3alid TEPMUHOJIOTHH.

Mecto yueOHOro npeamera «MareMaTuKa» B y4eOHOM IJIaHe
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B cootBercTBUM Cc DenepalibHbIM TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJAapTOM OCHOBHOTO 001Iero oOpa3oBaHus Y4eOHBIM TpeameT «MaremaThka
BXOJUT B TpeIMETHYI0 o0nacth «MaremaTuka v HHPOPMATHKA» U SBISETCA
oOs3aTeNnbHBIM ISl u3ydeHus. B 5-9 knaccax y4eOHbI mpeameT «MareMaTukay
TPaJUIIMOHHO M3Yy4YaeTcs B paMKaX CIEQYIONIMX Y4eOHBIX KypcoB: B 5-6 Kilaccax —
Kypca «Maremaruka», B 7-9 kiaccax — KypcoB «AnireOpa» (BKIIOYAs 3JEMEHTHI
CTaTUCTUKA M Teopuu BeposATHocTed) u «l'eomerpusi». Hacrosei mnporpammon
BBOJIUTCSI CAMOCTOSITEIbHBIN Y4eOHBIN Kypc «BeposSTHOCTh U CTaTUCTHKAY.

OO6mu1ee yucao 4acoB, PEKOMEHIOBAHHBIX JIJISl U3YUYCHUSI 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 HeJeno), B 8 kinacce — 204 yaca (6 4acoB B HeJel0), B 9 kiacce
— 204 yaca (6 yacoB B HEJICJIO).

Ilnanupyemble pe3yabTaTbl OCBOCHUA yueOHOro npeamera «Maremarnka»
HAa YPOBHE OCHOBHOTI0 00111er0 00pa3oBaHusi

W3ydyenne wmareMaTMKM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHUs
HaMpaBIIEHO Ha JOCTIKeHUe oOyyaromumucs ¢ 3[1P nMuHOCTHBIX, MeTanpeIMeTHBIX
U MIPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB OCBOEHHUS YUYEOHOTO MpeIMeTa.

JIMYHOCTHBIE  Ppe3yJbTaTbl OCBOCHUA MPOTPAMMBI O  MaTEeMaTHKe
XapaKTePU3YIOTCS:

NATPUOTHYECKOE BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpECA K MPOIUIOMY M HACTOAIIEMY POCCHUMCKON MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHUEM K JOCTHKEHUSAM POCCUMCKUX MAaTEMATHUKOB U POCCUMCKOU
MAaTeMaTUYECKOM IIKOJIbI, K MCIOJB30BAHUIO 3TUX JIOCTUKEHUN B JIPYTUX HAyKaX U
PUKJIAJHBIX cepax;

rPakKAaHCKOE U TyXOBHO-HPABCTBECHHOE BOCIIMTAHUE:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEW TpaKJaHWHA U peaU3alluu €ro
IpaB, MPEACTABICHUEM O MaTeMAaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX
CTPYKTYp, SIBJICHUH, MPOIEAyp TPaKIaHCKOTO o0OImecTBa (HampuMmep, BHIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OJTHYCCKUX TIPoOIEeM, CBSI3aHHBIX C
MPAKTUYECKUM TMPUMEHEHUEM JOCTH)KCHUW HAyKH, OCO3HAHHUEM BaXXHOCTH
MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B AEATEIBHOCTH YUYEHOTO;

TPYAOBOE BOCIIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE YYacTHE B PEIICHUU TMPAKTUYECKUX 3a/1a4
MareMaTU4eCKOW HaNpaBICHHOCTH, OCO3HAHUEM BAXKHOCTA MaTE€MaTH4E€CKOro
oOpa3oBaHus Ha MPOTHKEHUU BCEW JKU3HU I YCHEIHON mNpodeccroHaIbHOM
NEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHMM, OCO3HAHHBIM BBHIOOPOM H
MMOCTPOCHUEM WHJIUBHUIYaJIbHOU TpacKTOpUU O0Opa30BaHUS W >KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HUHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

3CTeTHYECKOe BOCIIUTAHME:
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CIOCOOHOCTBIO K  OMOIMOHAJIbHOMY H  AICTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PELICHUH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4eCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

LHEHHOCTH HAYYHOI'O MO3HAHMUSA:

OpUEHTAlMEW B JEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MpeaCcTaBlIeHud 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPHUPOIbI U
oOmiecTBa, MOHMMAaHHEM MaTeMaTHMYeCKOM HayKd Kak c¢epbl YeIoBEYeCKOU
JESITEIbHOCTH, 3TanoB €€ Pa3BUTHUS W 3HAYMMOCTU JUISL Pa3BUTHS IIMBUIIM3AINH,
OBJIQZICHUEM SI3bIKOM MaTeMaTUKU M MaTeMaTHYecKOH KyJabTypoll KaK CpelCTBOM
MO3HAHUS MUPA, OBJIAJECHUEM NPOCTECHIINMH HaBBIKAMH HCCIIEIOBATEIbCKON
JeSITeIbHOCTH;

¢pusuyeckoe BocnuTaHue, (opMUpOBaHUE KYJILTYPbl 310POBbSI U
IMOLHMOHAJBHOIO 0JIarONMOJIyYHsi:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHYeCKHE 3HAHHWA B HMHTEPECax CBOETrO
30pOBBSl,  BEIEHUS  310pOoBOro  oOpa3a  JKM3HM  (3I0pOBOE  IUTAHUE,
cOAIaHCUPOBAaHHBI  PEKUM  3aHATHUM W OTAbIXA, peryisipHas (Quandeckas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HABBIKA pe(IeKCUU, IPU3HAHUEM CBOETO MpaBa
Ha OUIMOKY M TaKoTro K€ MpaBa APYroro 4eJoBeKa;

IKOJI0THYecKOe BOCIIUTAHHE:

OpHUEHTAIMEH HAa MPUMEHEHHE MAaTEeMaTUUYECKUX 3HAHUN JJISl pEIICHHs 3a/1ad B
00JTaCTH COXPAHHOCTU OKPY)KAIOIICH Cpebl, IUNTAHUPOBAHUS TIOCTYIKOB M OLIEHKH HX
BO3MOKHBIX TIOCTIEACTBUNA MJII OKpPYKAIOMIEH Cpedbl, OCO3HAHHWEM TII0OOATBEHOTO
XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTeH UX PEIICHUs;

ajanTauus K M3MEHSIOUIMMCH YCJIOBHSM COLMAJIbHON W NPHUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JIEWCTBUAM B YCJOBMSIX HEOMNPEACIEHHOCTH, IOBBIILICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4€pe3 MPAaKTHUYECKYIO AESITebHOCTh, B TOM YHUCIIE
YMEHHE YUUTbCA Y OPYTUX JIO[eH, IpUuoOpeTaTb B COBMECTHOM JI€ATEIbHOCTH HOBBIE
3HaHUS, HAaBBIKU M KOMIIETEHLIUU U3 OTIbITA IPYTHX;

HEOOXOAMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM 4HCIE
(dopmynupoBath HeH, MOHATHUS, TUIOTE3bl 00 00BbEKTaX M SABJICHUSX, B TOM YHCIIE
paHee He HW3BECTHBIX, OCO3HaBaTh Je(PUIMTHI COOCTBEHHBIX 3HAaHUU U
KOMITETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYID  CHUTyalMl0, BOCHPUHUMATH
CTPECCOBYIO CHTYallMI0 KakK BBI30B, TpPEOYIOUUil KOHTPMEp, KOPPEKTHPOBATH
NpUHAMAaeMble pEHICHUs W JeHCTBUS, (OpMYITHpOBaTh W OICHHBATh PHUCKU U
NOCJENCTBUS, (POPMUPOBATH OTIBIT.

MeTanpeaMeTHblIe Pe3yJabTaThI:

B pesynprare ocBOeHHS MPOrpaMMbl MO MaTeMaTHKE Ha YpOBHE OCHOBHOIO
obmero obOpasoBanusi y oOyuatomerocs ¢  3[IP  Oymytr cdopmupoBanbl
METanpeIMETHBIE PE3YIbTaThl, XapaKTEPU3YIOIIHUECs OBJIaJJIEHUEM YHUBEPCAaIbHBIMU
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I103HABATCIbHBIMH JICHCTBHUSAMH, YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMU
JNEUCTBUSIMUA U YHUBEPCATbHBIMU PETYJISTUBHBIMU JICHCTBUSIMM.

OBJagenue YHUBEPCAJIbHbIMU Y4eOHbIMU NMo3HAaBaTeJbHbIMH
JAeUCTBUAMU:

YCTaHABIMBaTh  IPUYMHHO-CIEACTBEHHBIE CBSI3M B  XOJI€  YCBOCHUSA
MaTeMaTHUYeCKOro MaTepuana;

BBISIBJISITh ACQPUIUT JAHHBIX, HEOOXOAMMBIX Jisi PEHICHHUs MOCTaBICHHOU
3a/1auu;

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

OPUMEHATh M MpeoOpa3oBbIBaTh 3HAKM W CUMBOJBI B XOJAE PEIICHHUS
MaTeMaTUYECKHX 3a]1ay;

yCTaHaBJIMBATh HCKOMOE U JJAHHOE IIPU PEIIEHUN MaTEMaTUYECKOM 3a]1a4H;

NOHMMATh M HUHTEPIPETHUPOBATh HMH(OOPMALMIO PA3NIUYHBIX BUJOB U (POpM
IIPE/ICTABIICHNUS;

WUTIOCTPUPOBATH pelaeMble 3a7aun rpa)udecKuMu CXeMaMu;

3¢ (EeKTUBHO 3alIOMUHATH U CUCTEMATU3UPOBATh HHPOPMALIHIO.

NOHMMATh U UCIOJIb30BAaTh MaTEMaTHUYECKHUE CPEACTBA HAMIIAIHOCTH (TpaduKH,
auarpaMMbl, TaOMUIBI, CXEMbl W Jp.) Uil WUIKOCTpalMd, WHTEPIpPETALHH,
aprymMeHTaluu.

OBiageHne  yHUBEPCAJbHBIMH  Y4eOHbIMH  KOMMYHUKATHBHBIMH
AEeHCTBUSIMM:

OpraHU30BbIBaTh y4eOHOE COTPYJAHMYECTBO U COBMECTHYIO IEATEIbHOCTbH C
YUHUTEJIEM U CBEPCTHUKAMU B MPOLECCE PEILICHUS 3aa4;

B3aMMOJIEUCTBOBATh U HAXOJUTh 00IIHE CIOCOOBI pabOThI; pabOTaTh B IPYIIIE:
HaxXoAUTh OOIlee pelieHHe W pa3peuiaTb KOH(IMKTBI Ha OCHOBE COTJIacOBaHUs
no3unuii W ydéra  MHTEpPEecoB;  CiyllaTh  MmapTHEPA;  (OPMYJIMPOBATS,
apryMEHTUPOBaTh U OTCTaUBAaTh CBOE MHEHUE;

IPOrHO3UPOBAaTh BO3HMKHOBEHHE KOH(IMKTOB NPU HAIUYMM Pa3HBIX TOYEK
3peHusl U paspeniarb KOH(JIMKTHI Ha OCHOBE y4€Ta WMHTEPECOB M MO3MUIMI Bcex
YYaCTHHKOB;

apryMEHTUPOBATh CBOI TO3ULHMIO W KOOPAUHUPOBATH €€ C MO3ULUAMHU
MapTHEPOB B COTPYAHUYECTBE NPHU BbIPAOOTKE OOIIEro pElIeHHS B COBMECTHOM
NEeSATENbHOCTH;

BBINIOJIHATh CBOIO 4acTh palOThl, JOCTUTaTh KAaYeCTBEHHOTO pe3yjbTaTa H
KOOPJIMHUPOBATH CBOM JIEUCTBUS C IPYTUMHU YI€HAMU KOMaH/bI;

OLICHMBATh Kauy€CTBO CBOETO BKJIaJa B OOLIUI TPOIYKT.

OgBiaieHUue YHMBEPCAJbLHBIMH Y4€OHbIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CTaBUTh 1I€JM, BBIOMPATh U CO3JaBaTh AJTOPUTMBI IS PEIICHUS Yy4eOHBIX
MaTeMaTUYeCKHUX MPo0em;

IUIAHUPOBATh M OCYILECTBIIATH JACSTENBHOCTb, HAIPABICHHYIO Ha PEIICHUE
3a/1a4 UCCIIEI0BATEIbCKOIO XapaKTepa.
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dbopMyIUpoBaTh U YyAEPKHUBATh Y4eOHYIO 3aJady, COCTaBJIATh IUIAH H
MMOCJICIOBATEIILHOCTh JICUCTBUM;

OCYIIECTBIISITH KOHTPOJIb IO 00pa3ily U BHOCUTh HEOOXOIUMBIE KOPPEKTHUBHI;

KOHTPOJIMPOBaTh  MPOIECC U  pe3yslbTaT ydyeOHOM  MaTeMaTU4YeCKOM
JIEATSIILHOCTH,

aJIcKBaTHO OIICHUBATh MPABUIBHOCTh WJIM OUIMOOYHOCTH BBIMOJHEHHS
yaeOHOH 3amaun, €€ OOBEKTHBHYIO TPYAHOCTh M COOCTBCHHBIC BO3MOXXHOCTH €€
pelieHus;

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

NPEABUJIETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUU YUEOHOUH
3aJauu;

MMOHUMATh MPUYHHBI, IO KOTOPHIM HE ObUT JOCTUTHYT TPEOyeMBbIi pe3ysbTar
NEATCIIbHOCTH, ONPEACIISITh MO3UTUBHBIC M3MEHEHHUS W HaIpaBJICHUS, TPeOyIoIue
JajgbHeHIe paboThI;

peryJIMpoBaTh CIOCOO BBIPAKESHUS IMOIIHIA.

Anrebpa sABIsSETCS OJHUM U3 OINOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHA
o0ecreynBaeT M3y4yeHUE IPYruX [UCLUUIUIMH, KaK €CTECTBEHHOHAYyYHOIO, TaK WU
T'YMaHUTAPHOTO LUKIIOB, €€ OCBOEHHWE HEOOXOAMMO ISl MPOAOHKEHUST 00pa30BaHuUs
M B NOBCEAHEBHOH XWU3HU. Pa3BuTHe y OOydaromMXCS HAay4YHBIX MPEICTABICHUH O
IIPOUCXOXKICHUH
U CYIIHOCTH aireOpanyeckux aOCTpakiui, crocoOe OTpa)K€HUs MaTeMaTUYeCKOM
HAayKOM SIBJIGHUA M MPOLECCOB B MPUPOJIE M OOLIECTBE, POJIUM MATEMATHUYECKOIrO
MOJEJIMPOBAHUSI B HAYYHOM MO3HAHUU U B MPAKTHKE CIOCOOCTBYET (POPMUPOBAHUIO
HAyYHOTO MHUPOBO33PEHUS M KAYECTB MBIIUJICHUSI, HECOOXOIUMBIX JIJIsl aJlalTallud B
COBpeMEHHOM LH(ppoBoM obmecTBe. M3yueHue anredOpbl ecTeCTBEHHBIM 00pa3oM
obOecrieunBaeT  pa3BUTME  yMEHUA  HaAOMOAaTh,  CpaBHHBATh,  HAXOJUTh
3aKOHOMEPHOCTH, TpeOyer KPUTUYHOCTH MBIIIJIEHUS, CHIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JEWUCTBUS W BBIBOJBI, (HOPMYIUPOBATH
yrBepxaeHUus. OcBOoeHHE Kypca airedpbl 0O0ecleyuMBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHUS OOYYaloIUXCSA: OHU UCIOJIb3YIOT JACAYKTHUBHbIE M HMHIYKTHBHbBIC
paccyxjeHus, oO0OOIIeHHe W KOHKPETH3allHMio, aOCTparupoBaHHE U aAHAJIOTHIO.
OOyuenue anreOpe MpeanoiaracT 3HAYUTENBHBIMN O00BEM  CaMOCTOSITEIBHOM
NEeATEABHOCTH  OOYy4YaloIIMXCA, [O3TOMY CAMOCTOSTEIBHOE pEIIeHHE 3ajad
€CTECTBEHHbIM 00pa3oM SBISIETCA pealu3aledl IesaTeIbHOCTHOrO MPUHIIKIA
00yueHwus.

B crpykrype nporpamMmbl yd4eOHOTro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMAIOT COJEPKATEIBbHO-METOANYECKHE JuHUU: «Hucna wu
BBIYHCIICHUS»; «ANreOpandecKkue BBIPAKECHUS»; «YpaBHEHUS U HEPABEHCTBAY;
«Dynkuuny. Kaxknasa u3 3Tux copepkaTeabHO-METOIUYECKUX JIMHUIA pa3BUBaeTCs Ha
NPOTSKEHUH TPEX JIeT M3YyUeHHUs Kypca, €CTECTBEHHBIM 00pa3oM IeperuieTasch U
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B3aMMOJICUCTBYS C JPYTUMH €ro JUHUSMU. B Xone u3ydeHus kypca oOydaromumcs
NPUXOJUTCS JIOTUYECKH PACCYKIAaTh, HCIOJB30BATH TEOPETHKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM 1ie71ecO000pa3HO BKIIOUUTH B IPOTrpaMMy HEKOTOPHIE OCHOBBI
JIOTHUKH, TPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/iesibl MATEMaTUYECKOT0 00pa30BaHus U
CIIOCOOCTBYIOIIIME  OBJIAJICHUIO  OOYYalOIIUMHCS ~ OCHOB  YHHBEPCAJIBHOIO
MaTEeMaTHYeCKOro  si3plka. Takum  0Opa3oM, MOXHO  YTBEpKIaTh, UTO
CoZIepKaTeIPHOW W CTPYKTYPHOM OCOOCHHOCTBIO Kypca «Anredpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxxanne nMHUM «YHWCiIa W BBIYKMCICHUS CIYKUT OCHOBOW IS
TaTbHEHIIET0 M3yYeHUs MaTEMAaTHKH, CIIOCOOCTBYET PAa3BUTHIO Y OOyUYaIOIIHXCS
JIOTUYECKOTO MBIIUICHUS, (DOPMHUPOBAHUIO YMEHHs TMOJB30BATHCSA ANTOPUTMAMHU, a
TaKk)Ke MPHUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOTUMBIX IS MOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAalMOHAIIBHBIMU U
UpPpalUOHATBHBIMHU YUCIaMHU, (POPMHUPOBAHUEM MPEACTABICHUM O JEUCTBUTEIHHOM
qyycie. 3aBEPIICHUE OCBOCHHs YHUCIIOBOM JIMHUMA OTHECEHO K CTapuIEMy 3BEHY
oO1ero o0pa3oBaHusl.

ConeprkaHue ByX aireOpandecKux JTUHUN — «AJreOpandecKkue BhIPAKEHUSD)
U «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OO0YyYaroIMXcs
MaTeMaTUYeCKOro ammapara, HEOOXOAMMOTro il peuleHus 3ajJady MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a7ady. B OCHOBHOHM mIKOJE
y4eOHBI MaTepuan Tpynnupyercs BOKPYT palMOHAIbHBIX BbIpaXEeHH. Anredpa
JEMOHCTPUPYET 3HAYEHUE MATEMATUKHU KakK A3bIKa JJIsl MOCTPOEHUSI MaTEMaTHUYECKUX
MOJeJIel, ONUCAHUsl MPOIECCOB U SIBIIEHUW peadbHOro Mupa. B 3agaun oOyueHus
anredpe BXOIAT TaKXe JalbHeWIllee pa3BUTHE AITOPUTMUYECKOTO MBILUICHHUS,
HE0OXOJAMMOro, B YaCTHOCTH, JIJII OCBOEHUS Kypca HMH(QOPMATHUKH, U OBIAJICHUE
HaBBIKAMHU JEAYKTUBHBIX paccyxkiaeHuid. [IpeoOpaszoBaHue CHMBOJBHBIX (PopM
BHOCUT CBOM cHenu(pUYecKUid BKJIAJl B Pa3BUTHE BOOOPAKEHHUS, CIIOCOOHOCTEH K
MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpapUUeCKOil JTUHUM HALEICHO Ha MOJyuyeHHue
IIKOJIbHUKAMU 3HAaHUN O (QYHKIMSAX KaK Ba)KHECHUIEH MaTeMaTHYCCKOW MOJCIH IS
OMHCAaHUs M HUCCIEJOBAHMS Pa3HO-0Opa3HBIX MPOLIECCOB U SIBJICHUM B MPUPOAE U
oOmectBe. M3yueHue 3TOro marepuana CrocOOCTBYET Pa3BUTHIO y OOyYarOIIMXCA
YMEHHUSI UCIOJIb30BATh PA3JIMYHBIC BBIPA3UTEIbHBIE CPEJCTBA SI3bIKA MATEMATHUKA —
CJIIOBECHBIEC, CUMBOJMYECKHE, Tpaduyueckre, BHOCHUT BKJIaJg B (OpPMHpPOBaHUE
NPEICTaBICHUN O POJIM MATEMATUKU B PA3BUTHH LIMBUJIM3ALUU U KYJIbTYPHI.

MecTo y4eOHOro Kypca B y4eOHOM ILJIaHe

CornacHo yuyeOHOMY TIUIaHy B 7-9 Kiaccax wu3ydaeTcsi y4eOHBId Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3leibl COACPHKAHUS:
«Yucna u  BBIUMCIHEHUS», «ANTeOpandyecKkue BbIpRXKEHUS», «YpaBHEHUS U
HEPABEHCTBa», « DyHKIUNY.

VYyeOHbIl MJIaH Ha M3ydyeHHe airedpbl B 7-9 kiaccax OTBOAUT HE MeHee 3
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y4eOHBIX YacOB B HEJENIO B TEUEHUE KaXJOro roja oOydeHHs, BCEro 3a TPH roja
00yueHust — He MeHee 306 yueOHBIX YacoB.

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

Yucaa v BIYMCICHUSA

Jpobu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEX0a OT OAHOM (opMblI 3amucu
npobert k gpyroit. [loHsATHE palMOHATBHOTO YHCHIA, 3aliCh, CpPaBHCHHE,
yOOPSIOUYMBAHUE  pallMOHAIBHBIX  4YHcel.  ApudMeTrhyeckue  JEHUCTBUA  C
palMOHAJIBHBIMA YHUCJaMU. PelieHne 3aiad w3 peajdbHOM NMPAKTUKU HA YacTd, Ha
TpoOH.

CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: OIpENeieHue, MpeodpazoBaHKe
BBIPQKEHUI HA OCHOBE OMPEICIICHNS, 3aITUCh OOJIBIIINX YUCEIL.

[IpotieHThl, 3aMKCh MTPOLIEHTOB B BUJIE IPpOOU U APOOU B BHUJI€ MPOIEHTOB. Tpu
OCHOBHBIE 33/1a4M Ha IIPOLEHTHI, PELICHUE 3a/1a4 U3 PEAIbHOMN ITPAKTUKH.

[IpuMeHeHnEe  NPU3HAKOB  ACIMMOCTH, Pa3JIOKEHUE HA  MHOXHUTEIU
HATYpPAJIbHBIX YHCE.

PeanpHple  3aBUCMMOCTHM, B TOM  4HClIe TpsMas W oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJuiredOpanvyecKue BbIPaKEeHUA

[IlepeMeHHBIE, YMCIOBOE 3HAYECHHE BBIPAXKEHUS C IEepeMeHHOHN. [lomycTumblie
3HAYCHMs MEepeMeHHbIX. [IpenacraBnenne 3aBUCUMOCTH MEXIY BEIMYMHAMHU B BUIE
dbopmyibl. Beraucnenus no gpopmymam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKCHUM, TOXKICCTBEHHO PAaBHBIC BHIPAXKECHUS,
npaBuiia MPeoOpa3oBaHMUsl CYMM U TPOU3BEJCHUI, MpaBUjia PACKPHITHS CKOOOK H
NIPUBEICHUS TTOJIOOHBIX CIaraeMblIX.

CBOiICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OpHowiensl 1 MHOrowieHbl. CteneHb MHoOrousjaeHa. CoKeHUE, BBIYMTAHME,
YMHOXXE€HHE MHOTOWIEHOB. POPMYJIbl COKPAIEHHOIO YMHOKEHHUS: KBaApaT CyMMBbI U
KBazpaT pasHocTH. DopMmyna pa3HOCTH KBaapaToB. Pa3nmokeHue MHOTOYIEHOB Ha
MHOXUTEIH.

YpaBHeHust

VYpaBHEeHUE, KOpEHb YypaBHEHHUs, MpaBUia MpeoOpa3oBaHMs ypaBHEHUS,
PaBHOCUJIBHOCTDb YPaBHEHUN.

JluHeniHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIO KOPHEW JIMHEWHOTO
yYpaBHEHUS, PEIICHUE JIUHEHHBIX YpaBHEHUN. COCTaBI€HUE YPABHEHHM MO YCIOBHUIO
3a7a4yu. Perenre TeKCTOBBIX 3a/1a4 € MOMOIIBIO YPaBHEHUM.

*JIuneliHOE ypaBHEHHE C JBYMS IEPEMEHHBIMU U €TI0 rpaduk . Crcrema JIBYX
JIVHEMHBIX YPAaBHEHUW C JBYMS II€PEMEHHBIMHU. PelleHue CHUCTEM ypaBHEHUMU

1
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIIbHOM ILJIaHE. He,uaror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM HU3y4aeMoro mMmarepuaja.
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CrIocoO0M TO/ICTAaHOBKH. [IpuMepsl pemieHns] TeKCTOBBIX 3a/1ad C MOMOIIBIO CHCTEM
YPaBHCHUU.

DOyHKUUHA

Koopaunara Touku Ha mpsiMoid. UncIoBbIe MMPOMEKYTKH. PaccTosiHne Mexmy
JIBYMsI TOYKAMHU KOOPJIUHATHOU MPSMOM.

[IpsmoyronpHas cucremMa koopauHat, ocu OX u Oy. Abcuucca u opauHara
TOYKM HAa KOOPAMHATHOM TuiockocTu. [lpumeps! rpadukoB, 3aAaHHBIX (QOpMylaMu.
Yrenue rpadukoB peansbHbIX 3aBUCUMOCTEH.

[Tonsarue ¢pynkuu. ['paduk pynkmun. CroiictBa GyHkimi. JIunelinas GyHKIUs,
e¢ rpadpuk. I'padpuk pynkmmm y = kx + b. *I'papuueckoe perreHue JTHHEWHBIX
YpaBHEHU U CHCTEM JIMHEWHBIX ypaBHEHUN .

8 KJIACC

Yucia 1 BBIYMCICHUS

KBagpatubeiii kopeHb u3 uucina. *llonstue 00 uHppalMOHAIBHOM YHCIIE.
JecsaTuunble TpUOIMKEHUST UppPALMOHANBHBIX uncen™. CBONCTBA apUPMETHUECKUX
KBaJIpaTHBIX KOPHEN U MX NMPUMEHEHHE K MPeoOpa30BaHUIO YMCIOBBIX BBIPAKEHUN U
BBIUMCIICHUSIM. *J|efiCTBUTENbHBIE Unca™.

CreneHb ¢ LenbIM IOKa3aTeneM U e€ cpoiictBa. 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 BhIpaXXEHUS U UX IPEOOpPa3OBAHHKE.

YpaBHeHHS U HEPABEHCTBA

KBagparHoe ypaBHeHHe, opMynna KOpHEH KBaJpaTHOro ypaBHeHus. *Teopema
Buera*. Pemenne ypaBHeHUH, CBOSAIIMXCS K JIMHEHHBIM U KBaApaTHbIM. [IpocTeiimme
JIpOOHO-paIMOHANIbHBIE YPaBHEHHUS.

*T'padmueckas MHTEpHpeTalusi YpaBHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEM
JUHEHWHBIX YpaBHEHHM C JByMs mepeMeHHbIMU™. Ilpumepbl perieHus: cucrtem
HEJIMHEMHBIX YPABHEHMI C IBYMS [IEPEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1a4u alredpandeckum crnocooom.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO C OJHOW MEPEMEHHOM.
PaBHOCMIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DyHKUUU

[Tonsitue gpynkuuu. OOIaCTh ONpEAeNIeHUs U MHOXKECTBO 3HAYEHUN (PYHKIUU.
CnocoObl 3a1anus PyHKIUH.

I'padpux ¢dynkumunu. Yrenune cBoWcTB (PyHKuuMU 1o €€ rpaduky. Ilpumepsr
rpa@ukoB QyHKIHMA, OTPA)KAIOIIUX PEATTbHBIE MPOLECCHI.

@DyHKIMY, ONHCHIBAIOIIME MPSIMYI0 M OOpaTHYH MpONOPLMOHAIbHBIE
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k
3aBHCHMOCTH, HX Tpapuku. Pymkmmm y = X, Yy = X, Yy = x, VY= -

*['paduueckoe perieHre ypaBHEHUN U CUCTEM YpaBHEHUI ™.

9 KUIIACC

Yuciaa v BBIYMCICHUA

PannonanpHbie yucia, *UppanvoHaIbHble YMCIa, KOHEUHbIE U OECKOHEUHbIE
necsATUYHbIe poOu. MHOXKECTBO JNEHCTBUTEIBHBIX UYMCEN; NEHCTBUTEIbHBIE YHCIIA
Kak OECKOHEUHbIE JIeCATUYHBIE TpoOU. B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEKIY
MHOKECTBOM JIEMCTBUTENIBHBIX YUCET U KOOPAWHATHOU MPSMOM.

CpaBHEHHE  JCHCTBUTENBHBIX  4HCEN, apU(METHYECKHE JACHCTBUSA C
JNEUCTBUTEIBHBIMHU YACIAMU™.

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

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

YpaBHeHUS U HEPABEHCTBA

JIunenHoe ypaBHeHuUe. PenieHne ypaBHEHUN, CBOASIMXCS K TUHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOIAIIMXCS K KBaJpPaTHBIM.
bukBanpatHoe ypaBHenue. *IIpumMepsl pelieHus ypaBHEHHM TpeThell UM 4YETBEPTOM
CTereHel pa3ioKeHUeM Ha MHOKUTENN ™.

Pemenne npoOHO-paliOHaAIbHBIX YPaBHEHUH.

Pemenue TekCTOBBIX 3a/1a4 aareOpanyeckuM METOIO0M.

VYpaBHeHUE C ByMs INMEpPEMEHHBIMH M €ro rpaduk. Pemienue cucrem IBYX
JMHEWHBIX YPAaBHEHUHN C ABYMs IEpEMEHHBIMU. PellleHue cuCcTeM JBYX ypaBHEHUH,
OIHO U3 KOTOPBIX JHHEHHOe, a Jpyroe — BTOpoi creneHu. ['padpuyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUN C IBYMsI IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aj1au anredpandyeckuM CrocoooMm.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenrne JIMHEMHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemienue cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. KBanparHele HepaBeHCTBA.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMM.

DOyHKUMHA

KBagparuunas dynkuus, e€ rpaduk u cBoictBa. [lapabona, KoopauHaTHI
BEPIIMHBI TapadOoJIbl, 0Cb CUMMETPHUH MAPAOOJIBI.

['paduku byHKIHi: y = kx, y = kx + D, y = X5,
y = +x, Yy = EI/II/IX CBOICTBA.

YucioBbIe NMOCT€10BATEILHOCTH H MPOrPeccuu

[ToHsiTHE YMCIOBOM TMOCIEAOBATETLHOCTH. 3aJaHue TMOCJIe0BATeIbHOCTH
peKyppeHTHO# dhopmyIioii u Gpopmysoit N-ro yieHa.

Apudmernueckas u reomeTpuueckas mnporpeccuu. dopmynbsl N-ro diieHa
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apu(METHIECKON U TEOMETPUIECKON MPOTPECCH, CYMMBI MIEPBBIX N WICHOB.

*Nzo0paxeHrue 4YiICHOB apU(METHYECKOH W TCOMETPUYECKOH IPOTPecCHid
TOYKaMH Ha KOOPAWHATHOW IUIOCKOCTH. JIMHEHWHBIM W SKCIIOHEHIMAIBHBIA POCT.
CroxHbIe TPOLICHTHI ™.

IINTAHNPYEMBIE IIPEIMETHBIE PE3YJIbTATBI OCBOEHMA
®EJIEPAJIBHOM PABOYEN ITPOI' PAMMBI KYPCA «AJITEEPA»

OcBoenne ydeOHOTO Kypca «AnreOpa» Ha YpPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs JIOJDKHO OOEcnedrBaTh JOCTHKEHHE CIEAYIOMIMX MPEIMETHBIX
00pa30oBaTEIbHBIX PE3YJIBTATOB:

7 KIIACC

Yucsa v BbIYMCIEHUS

BreinmonHaTh, couerass yCTHbIE W THUCbMEHHBIE MNPUEMBI, apudmeTnyeckue
JEUCTBUS C pallMOHAIBHBIMU YUCIaAMHU.

HaxoauTh 3HAUYE€HHUS YKCIOBBIX BBIPAXKEHUN; MPUMEHIThH Pa3HOOOpPA3HBIE
CrocoObl M MPUEMBI BBIYMCIICHUS 3HAYCHUN JPOOHBIX BBIPAKEHUM, COIEp Kalinx
OOBIKHOBEHHBIC U JACCSITUYHbBIC APOOH.

[lepexomuth OT omHOM (PopMbI 3amuicu 4YMcen K Jpyroil (mpeodpa3oBbIBATh
JECATUYHYIO poOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JECATUYHYIO ApoOb). CpaBHUBATH U
YHOPSIIOYMBATh PAIIMOHATBHBIE YHUCIIA.

OKpyIJIsITh Yucia.

BBINONHATE IPUKUAKY M OLEHKY pE3yJbTara BbIYUCICHUN, OLICHKY 3HAUEHUM
YUCJIOBBIX BBIPAYKEHUI.

BrInmonHATh JEUCTBUS CO CTENEHSMH C HaTypaJbHBIMU TOKazaTelasiMu (C
OTIOPOM Ha CIPABOYHYIO0 UH(POPMAITHUIO).

[IpuMeHSTh NPU3HAKKU JCIUMOCTH, Pa3JI0KEHUE HA MHOXKUTEIM HATypabHBIX
YHUCEIL.

Pemate mpocteliliine MNPaKTUKO-OPUEHTUPOBAHHBIC 3a7aud, CBSI3aHHBIE C
OTHOUIEHUEM  BEJIMYMH, MPOMOPIMOHATILHOCTBIO ~ BEJIMYUH, MPOLICHTAMU;
UHTEPIPETUPOBATHh PE3YJIbTATHI PEUICHUS 337ad C YYETOM OTPAHUUYEHUMN, CBSI3aHHBIX
CO CBOMCTBaMH pPacCMaTPUBAEMbBIX OOBEKTOB.

AsredpanyecKue BbIPpAKEHUSA

OpueHTHpOBAaTbCSI B TOHATHSX M ONEPUPOBATh Ha 0a30BOM  YPOBHE
anre0pandecko TEPMUHOIOTHEN U CHMBOJIUKOM.

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

BreinonHaTe npeoOpa3oBaHus 11€JI0I0 BRIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
MOJAOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

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

OCyIIEeCTBIIATh PA3JIOKEHUE MHOIOYICHOB HA MHOXHUTEIUM C IIOMOIIBIO
BBIHECEHMSI 3a CKOOKHM OOILEro MHOXWTENSI, TPYNIUPOBKU CIaraéMbIX, IPUMEHEHUS
(opMys1 COKPALIEHHOTO YMHOXKEHHUSI (C OMOPOI Ha CIIPaBOYHYIO HHPOPMAIIHIO).

[TpumensTh npeoOpa3oBaHKsi MHOTOWICHOB JJIs PEIICHUS Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKHU, CMEKHBIX IPEIMETOB, U3 PEATBHON MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEW € HATypPAIBHBIMM IOKA3aTEISIMU IS
npeoOpa3oBaHus BEIPAXKEHUI (C OMIOPOH Ha CIIPaBOYHYIO HHPOPMAIIHIO).

YpaBHeHNs U HEPABEHCTBA

Peware sMHENHBIE YpaBHEHUs C OJHOM IIEPEMEHHOW, NPHUMEHSSA IPaBUIIA
nepexoa OT HCXOJAHOI0 YPAaBHEHHS K paBHOCHIIBHOMY eMy. [IpoBepsTh, ABiseTcs iu
YHUCJIO KOPHEM YPABHEHHS.

HmeTs mpencraBieHHEe O rpapUuecKHMX METOAax MpH PELICHUHM JIMHEWHBIX
YPaBHEHUI U UX CUCTEM.

[Tonbupare mnpuMepsl Nap YKCEN, SBISIOUUXCA pPELIEHUEM JMHEHHOro
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPIAMHATHON IIOCKOCTU TpauK JUHEWHOTO YPaBHEHHUS C JBYMs
MEPEMEHHBIMU; TIOJIb3YSACh IPAPUKOM, TPUBOJAUTH PUMEPHI PEIICHUS] YPABHEHHS.

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

CocTaBnsaTh (1OCHE€ COBMECTHOTO aHANM3a) M PElIaTh JUHEHHOE ypaBHEHHE
WM CHUCTEMY JIMHEWHBIX YPAaBHEHUN MO YCIOBHUIO 3aJlayd, MHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aJa4M MOJTYUYEHHBIN pe3ynbTar.

Koopaunarel u rpaguxu. @yHkuuu

N300pakath HA KOOPJAUHATHOMN MPSIMOM TOYKU, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI; 3aIIMChIBATh YHCIIOBBIE NMPOMEXKYTKH Ha
anreOpandeckoMm s3bIKe.

OTtmeyaTh B KOOPAMHATHOW IUIOCKOCTH TOYKHM II0 33aJaHHBIM KOOPAHMHATAM;
CTPOUTH TpaPUKH TUHEHHBIX QyHKIKH. CTpouTs rpaduk GyHkimu y = Kx + b,

OnuceiBaTh C TMOMOILIBIO (YHKUUH M3BECTHBIE 3aBUCHMOCTH  MEXIY
BEMYMHAMH ([0 AJITOPUTMY YYEOHBIX NEHUCTBHIf): CKOPOCTb, BPEMs, PACCTOSHUE;
1I€Ha, KOJIMYECTBO, CTOUMOCTD; MPOU3BOAUTEIBHOCTD, BpeMs, 00BEM pabOTHI.

Haxonuthb 3HaueHHne (PyHKIMU 10 3HAYEHHIO €€ apryMEHTa.

[Tonumate rpaduyeckuili cnoco0 MpeacTaBiIeHUS M aHajdu3a HHGPOpPMAIINH;
U3BJIEKATh U MHTEPHPETUPOBATH HHPOPMALIMIO U3 TPadUKOB PEANbHBIX MPOIECCOB U
3aBUCUMOCTEM.

8 KVIACC

YucJia 1 BLIYUCJICHUSA
Hcnonp30BaTh HaYajdbHBIE NPEIACTABICHUS O MHOXKECTBE JIEUCTBUTEIIBHBIX
qucen Il CpaBHEHUS, OKPYTJEHUs] W BBIUUCICHUI; U300pakaTh JEHCTBUTEIBHBIC
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YyCJIa TOYKaMU Ha KOOPJAWHATHOW MPSAMOM.

[IpuMeHsATh TOHSATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS; HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJB3Yyd MpPU HEOOXOJIMMOCTH KaJIbKYJSITOP; BBINOJIHATH
npocTedme NpeoOdpa3oBaHUsl BBIPAKEHUM, COAEpX ANIMX KBaJApaTHBIE KOPHH,
VICTIOJIB3YSl CBOMCTBA KOPHEM.

Hcrnonb30BaTh 3amucl OOJBIIMX W MajbIX YHCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneneit uncia 10.

Asire0panyecKue BbIPpaKeHUs

[IpumMeHATP TOHATHE CTENEHW C [EJIbIM  TOKA3aTeJeM, BBIIOJIHATh
npeoOpa30BaHUs BBIPAKEHUW, COJEPKALIMX CTEIEHW C LEIbIM IoKazareneM (c
MCIIOJIb30BAaHUEM CITPAaBOYHOM MH(OPMAIIUH).

BBINONMHATE 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 ITPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

PemaTte nuHeliHbIe, KBaJpaTHbIE YpaBHEHUS (C HUCIOIb30BAHUEM CIIPABOYHOMN
nHpopMaIuu) W palMOHAJIbHBIC YPABHEHUS, CBOJMSIIMECS K HUM, CUCTEMBI JBYX
YpaBHEHUH C ABYyMS IEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE HCCICTOBAHUS YPABHEHWW M CUCTEM YPAaBHEHWU, B
TOM YHCJI€ C MPUMEHEHHEM IpaUueCcKUX MpeACTaBICHUH (YCTaHaBINBATh, UMEET JIU
YpaBHEHUE WM CHCTEMa YPaBHEHMI pEUICHUs, €CIM UMEET, TO CKOJIbKO, W Tp.) C
OTIOPOM Ha aJTOPUTM YUEOHBIX JIEUCTBUM.

[lepexomuTs OT cioBecHON (OPMYIMPOBKH 3alauyu K €€ anreOpandeckoi
MOJENH C T[OMOUIBI0 COCTABJICHUS YpPAaBHEHUS WA CHUCTEMbl YpaBHEHMIA,
UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIYYEHHBIN Pe3yybTarT.

[IpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB I CPABHEHMSI, OLICHKU; PEIIATh
JUHECHHBIC HEPABEHCTBA C OJHON NMEPEMEHHOM U UX CHUCTEMBI; JIaBaTh TPapUUICCKYIO
WJUTFOCTPALMIO MHOKECTBA PELICHNU HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKIUU

OnepupoBarb Ha 0a30BOM ypOBHE (YHKUMOHAIbHBIE TOHATUS M S3BIK
(TEpMUHBI, CUMBOJIMYECKHE OOO3HAYEHUA); OMNPENeTsATh 3HaueHUEe (QYHKIMHU TI0
3HAYEHHUIO apTyMEHTa; ONPEAeIIATh CBOMCTBA PYHKIMU 1O €€ rpaduKy.

Crpouth rpaduku d7aeMeHTapHBIX (QYHKIMHA BUAA , Y = X,y =Xy =4/x

k o . ..
Y= =, ONHUChIBaTh CBOWCTBa 4YHUCIOBOM (QyHKIMU 10 €€ rpaduky (mpu
X

HEO0OXOJIMMOCTH C HAMPABJISAIONICH MOMOIIBIO).

9 KUIIACC

YucJia 1 BLIYUCJICHUSA
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CpaBHHBATh U YIIOPSIIOYMBATH PALIMOHAIBHBIE U UPPAMOHAJIBHBIC YHCIIA.

BemonuaTe apupmMeTnueckue AeiCTBUS ¢ pallMOHAIBHBIMY YUCIAMU, COYeTast
YCTHBIE U INHMCBMEHHBIE IIPUEMBI, BBIIOJHATH BBIYKMCICHHS C HUPpPAlUOHAIBHBIMU
YUCIIAMM.

HaxonuTpe 3Ha4eHUS CTENEHEH € LEJIBIMU IT0KA3aTeNIMU U KOPHEN; BBIYUCIITH
3HAYEHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasiTe JAEUCTBUTENbHBIE YHCIA, BBINOIHATh MPUKUAKY pPE3yJIbTaTa
BBIUHCJICHU, OLICHKY YHCIIOBBIX BBIPAXKEHU.

YpaBHeHMS U HEPABEHCTBA

Pemrate nuHENHBIE ¥ KBAaIpaTHBIC YPABHEHUS, YPABHEHUS, CBOISIIMECS K HUM,
MpoCTenIne qpoOHO-pallMOHAIbHBIC YPaBHEHHUS.

Pemare mpocrtenmme CHCTEMBI JABYX JIMHEHMHBIX YPaBHEHHW C JBYMs
IIEPEMEHHBIMU WM CHUCTEMBI JIByX YPAaBHEHMH, B KOTOPBIX OJHO YypPAaBHEHHE HE
ABJISIETCS IMHEWHBIM (11O BU3YyaJIbHOW OMOPE).

Pemars mpocTeiliiye TEKCTOBBIE 3a/Jayd  anredpanyeckuM crocodom ¢
IIOMOIIIBIO COCTABJICHUS YPaBHEHUSA WIM CHCTEMBl JBYX YPaBHEHUH C JBYMs
[IEPEMEHHBIMM.

[IpoBOAUTE MpOCTEHIINE HUCCIECIOBAHUSA YPABHEHUM M CUCTEM YPABHEHWU, B
TOM YHCJI€ C MPUMEHEHHEM IpaUueCcKHX MpeACTaBICHUH (YCTaHaBINBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUHN PEIICHHUS, €CITU UMEET, TO CKOJIBKO, U TIp.).

PemaTe nuHEHBIE HEpPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA; H300pa)xaTh
pELICHNE HEPAaBEHCTB HAa YHWCIOBOM NPSIMOM, 3aIlMCHIBATH PELICHHE C MOMOILIBIO
CHUMBOJIOB.

Pemats cucteMsl JIMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO; U300paXaTh PEIIEHUE CUCTEMbl HEPABEHCTB HAa YMCIOBOU
IIPSIMOM, 3aIIMCHIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHbIX 3a/1a4.

DOyHKUMHA

Pacno3naBath (yHKUMM H3y4yeHHBIX BUJOB. lloka3piBaTh CXEMaTHYECKU
pacroyoKeHUe Ha KOOPAMHATHOW IUIOCKOCTH TpadukoB QyHKImiA Buma: Yy = KX,

k .
y=kx+b,,y=ax’ +bx+c,y=x}y = \x, Y == B 3aBHCHMOCTH OT 3Ha4YCHHiI
X

KO3((PUIIMEHTOB; ONMUCHIBATH CBOMCTBA (PYHKITUH.

Crpouth M H300paxkaTh CXEMAaTUYECKH TpaUKU KBAJIPaTUUYHBIX (DYHKIIHU,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KBagpaTuuHyro QyHKIUIO 1O (GopMyse, TPUBOAUTH MPUMEPHI
KBaIpaTUYHBIX (YHKUIMNA U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.

YuciioBble MOCAECA0BATEILHOCTH H IPOTPEeCCHU

Pacno3naBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO TPOrPECCUU MPHU PA3HBIX
croco0ax 3a7aHusl.

BbINONMHATE  BBIYMCICHUS €  HCIOJb30BaHHEM (GopMya N-TO  4ieHa
apu(pMETUIECKON M TEOMETPUUYECKOM MPOTrpeccruid, CyMMbl TEPBBIX N WIEHOB (C
OTIOPOM Ha CTIPaBOYHYI0 HH(POPMAIIHUIO).
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Pemarp 3amaum, CBSI3aHHBIE C YWCIOBBIMH IOCIIEIOBATEIHLHOCTSMU, B TOM
qrclie 3a7a4d U3 PeajbHON JKU3HU (C WCIOJIB30BAHWEM KAIBKYJISATOpa, MU(POBBIX
TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucaa u BeUMCIeHU. PallmoHaIbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edso0.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PpaBHCHILA 1 HEpaBeHCTBa 20 1 https://m.edso0.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
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8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruncienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
Anrebpanyeckue BbIpaKEHHUS. bubnnorexa [HOK
4 15 1
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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9 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
qucia https://m.edso00.ru/7f419d08
5 YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuorexa [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHuenus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnmnoreka HOK
ypaBHEHUI https://m.edso00.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7f419d08
bubnuoreka [IOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka [IOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 18 1 bu6nuoreka [IOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



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

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne n/n Tema ypoxa KonrtpoabHbie wHppopbIe
Bcero oOpa3oBaTe/ibHbIE
padoTshI pecypest
1 [TonsiTHE parMOHAIILHOTO YUCIA 1
5 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue neiicTBus ¢ 1
paloHaIbHBIMU YHCIAMU
4 Apudmernueckue I1eUCTBUS C 1
panroHaIbHBIMHU YUCIAMU
5 Apudmernueckue neiCTBUS C 1
panroHaIbHBIMHU YUCIAMU
6 Apudmernueckue IeiCTBUS C 1
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsa04MBaHue 1
palMoHAIBHBIX YHCE
8 CpaBHeHMe, ynops10uMBaHueE 1
palMoHAIBHBIX YHCE
9 CpaBHeHMe, ynops10uMBaHue 1
paIMOHATIBHBIX YHCE
10 Crenens ¢ HATYpaJIbHBIM [TOKA3aTEIEM 1 Bubmorexa LIOK
https://m.edsoo.ru/7f4211de
11 CremneHb ¢ HATYpPAIbHBIM MTOKa3aTEIeM 1 bubmmorexa [JOK

https://m.edsoo.ru/7f421382
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12 CremneHb ¢ HATYpAJIbHBIM MTOKa3aTEIeM bubmmorexa [JOK
https://m.edsoo.ru/7f42154e
13 Crenenb ¢ HATYpPAJIbHBIM MTOKa3aTEIeM bubmorexa HOK
https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HATYpPAJIbHBIM MTOKa3aTEIeM
15 Pemenrie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
16 Pemennie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
17 Pemenrie oCHOBHBIX 3a/1a4 Ha JpooH,
MIPOLIEHTHI U3 PEAIbHOM MPAKTUKH
18 Pemenvie oCHOBHBIX 3a/1a4 HA JpOOH,
MIPOLICHTHI U3 PEATHHON MPAKTUKH
19 [Ipu3Haku JeMMMOCTH, Pa3I0KEHUS Ha
MHOKUTEJH HAaTypalbHbBIX YUCEI
20 [Tpu3Haku JeMMMOCTH, Pa3I0KEHUS Ha
MHOKUTEJH HAaTypalbHBIX YUCEI
21 Peanpubie 3aBucumoctw. [Ipsimast u
oOpaTHasi TPOMOPIIMOHATIBHOCTH
99 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIHUOHATEHOCTH
23 Peanbnbie 3aBucumoctu. [lpsimas u
oOpaTHas MPOMOPIUOHATEHOCTH
24 Peanpnbie 3aBucuMocTH. [Ipsimast u
oOpaTHasi TPOTMOPITMOHATBHOCTH
o5 KonrponsHas pabora no Teme
"PanioHanbpHbIe ynciia'
26 BykBeHHbIE BBIpaKEHUS bubnuorexa [JOK
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https://m.edsoo.ru/7f41feec

27 Dopmybl
28 dopMmybl
29 [Tepemennsbie. JlomycTrmblie 3HaYCHUS
MIEPEeMEHHBIX
[Ipeo6pa3oBanue OYKBEHHBIX BEIPAKCHUM,
30 paPCKpI)II)TI/Ie CKO6OK}II/I HpI/IBe,ZIeHI/IE bubmmorexa [JOK
https://m.edsoo.ru/7f41fafa
MOAOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
31 pacKpbITHE CKOOOK U TIPUBEICHUE bubmmorexa [JOK
https://m.edsoo.ru/7f41fd70
MOAOOHBIX CIIaraeMbIX
[Ipeobpa3oBanre OYKBEHHBIX BBIPAXKEHUH,
32 PACKpBITHE CKOOOK M MPUBEICHHE
MOIOOHBIX CIaraeMbIxX
[Ipeobpa3oBanre OYKBEHHBIX BBIPDAKEHUH,
33 pacKpbITHE CKOOOK U IpUBEACHUE
MOIOOHBIX CIaraeMbIX
34 CBoIiCcTBa CTETIEHU C HATYPAIbHBIM bubnuoteka [JOK
IIOKa3aTenemM https://m.edso0.ru/7f421382
35 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubnmnoreka [JOK
I0Ka3areyieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYpaJIbHBIM bubmuotexa [JOK
IOKa3areyieM https://m.edsoo.ru/7f4218be
bu6mmorexa [{OK
37 Maorousettb: https://m.edsoo0.ru/7f42276e
bu6mmorexa [JOK
38 Maorousretib: https://m.edso0.ru/7f422930
39 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubnmoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
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MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CiioxeHue, BBIYUTaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422cc8
41 Ciio)eHue, BBIYMTaHHUE, YMHOKEHUE bubmuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo0.ru/7f423182
43 DopMyIIbl COKPAIIEHHOTO YMHOKEHUS bubmmorexa [JOK
https://m.edsoo.ru/7f42432a
44 @opMyIIbI COKPAIIEHHOTO YMHOXKEHUS Bubmorexa LIOK
https://m.edsoo.ru/7f42464a
45 DopMyJIbl COKPAEHHOTO YMHOXKEHHS bubmmorexa [JOK
https://m.edsoo.ru/7f424c12
46 @opMyIIbl COKPAIIEHHOTO YMHOXEHUS bubmmorexa [OK
https://m.edsoo.ru/7f424fd2
47 @opMyIbl COKPAIIEHHOTO YMHOXEHUS bubmmorexa [TOK
https://m.edsoo.ru/7f4251d0
48 Paznoskenre MHOTOYIEHOB HA MHOYKUTEIIH bubmorexa HOK
https://m.edso0.ru/7f423312
49 Paznosxenrne MHOTOUYJICHOB HA MHOKUTEITH bubmmorexa [JOK
https://m.edsoo.ru/7f4237fe
50 PaznoskeHre MHOTOYJICHOB HA MHOYKHUTEIN bubmorexa HOK
https://m.edsoo.ru/7f4239de
51 PaznoskeHre MHOTOWICHOB Ha MHOKUTEITH
59 KonTponbHas pabota mo Teme
"AnreOpanyeckue BbIpaxeHus"
53 VYpaBHeHue, paBuiia Ipeoodpa3oBaHUs

ypaBHEHUS, pABHOCUILHOCTh YpaBHEHUI



https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
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JInHeHoe ypaBHEHHE C OJJHOU

54 MepEMEHHOM, peleHNne TMHEHHBIX
ypaBHEHUI
JInHeHoe ypaBHEHHE C OJJHOU
95 IIEPEMEHHOM, pellIeHNe TMHEWHBIX bubmmorexa [JOK
p o p https://m.eds00.ru/7f420482
ypaBHEHU
JIuneliHoe ypaBHEHHE ¢ OAHOU
56 MIEPEMEHHOH, pelIeHIE THHEHHBIX
YpaBHEHUU
o7 Pemenue 3a1a4 ¢ momMolp0 ypaBHEHUI bubmmorexa [JOK
A TR YP https://m.edsoo.ru/7f42064e
58 Pemrenue 3a1a4 ¢ MTOMOIIBIO ypaBHEHUH bubmmorexa [JOK
P https://m.eds00.ru/7f420806
59 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH bubmorexa HOK
P https://m.edso0.ru/7f4209a0
60 Pemrenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUH bubmorexa HOK
P https://m.edsoo0.ru/7f420e6e
61 JInHeHoe ypaBHEHHE C IByMS bubnuotexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo0.ru/7f427c32
62 JIuneitHOe ypaBHEHUE C IBYMs bubmuorexa [IOK
MEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHENHBIX YPaBHEHMI C bubnnoreka [JOK
JABYMs [IEPEMEHHBIMU https://m.edso0.ru/7f42836¢
64 CucreMa IByX JTMHEWHBIX YPABHEHUH C
JBYMSI TIEPEMEHHBIMHU
65 Cucrema 1ByX JTUHEIHBIX YPaBHEHUI €
JIBYMsI IEPEMEHHBIMU
66 Cuctema IByX JTMHEHHBIX YpaBHEHHIH C



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
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ABYMA ICPECMCHHBIMHA

67 Pemienue cucrem ypaBHEHH Bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemienue cucrem ypaBHEHHA bubmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucreM ypaBHEeHUH bubmmorexa [JOK
https://m.edso0.ru/7f4287d6
70 Pemenue cucrem ypaBHEHHIA
71 Pemenue cucrem ypaBHEHU
79 KonTponbhast padota no teme "JIunelinble bubmmorexa [IOK
ypaBHeHUs" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha IpsSMOi Bubmorexa LIOK
https://m.edsoo.ru/7f41de76
bubnnorexa [JOK
& HHc0BbIE MpOMEsky TKH https:// m.edSO(I)_.[ ru/7f41dff2
75 YucnoBble TPOMEXKYTKH
76 PaccrosiHre Mex 1y IByMs TOUKaMH
KOOPJAMHATHOM MPSIMOi1
77 PaccrosiHre Mex 1y IByMsl TOUKaMH
KOOPAMHATHOU IIPSAMON
78 [IpssMoyronbHas cucteMa KOOpAUHAT Ha bubnnoreka [JOK
IJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpsimoyronbHas cucreMa KOOpAMHAT Ha bubmuorexa [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 ITpumeps! rpaduKoB, 3a1aHHBIX bubnnoreka [JOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnmoreka [JOK

dhopmynamu

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



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
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[Tpumeps! rpaduKoB, 3a1aHHBIX

82
dhopmynamu
83 Urenue rpaukoB peabHbIX bubnuoreka [IOK
3aBUCHUMOCTEHN https://m.edsoo.ru/7f41ea24
84 UYrenue rpa)ukoB pealbHBIX
3aBUCUMOCTEN
bubmuoreka [JOK
85 Housmue dymiuin https://m.edsoo.ru/7f41ef06
86 I'paduk pynkumm
N . bubnmoreka [JOK
87 Croiicrsa pymicunit https://m.edso0.ru/7f41f078
. . bubnmoreka [JOK
88 Coifcrsa gy https://m.edsoo.ru/7f41f1fe
. bubnuotexa [JOK
89 Juneiinas yniuis https://m.edso0.ru/7f427282
N bubmuoreka [JOK
%0 Juneitnas gy https://m.eds00.ru/7f427412
N bubmuoreka [JOK
91 IToctpoenue rpaduka TuHeHHON QyHKIMM httos://m.edsoo.ru/7f426d1e
92 IToctpoenue rpaduka TuHeHHON QyHKIMH
93 I'padux pynknmm y =[x|
94 I'paduk pynkumm y =[x|
KonTponbhas pabota no teme
95 "Koopaunats! u rpadpuku. @ynkuun" / bubmmorexa [OK
P N p - OYHEI https://m.edsoo.ru/7f41f50a
Bcepoccuiickas npoBepouHas paboTta
96 Wrorosas koHTposIbHAs paboTa / bubmuorexa [IOK
Bcepoccutiickas nmpoBepouHas pabota https://m.edso0.ru/7f429c6¢c
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U



https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
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METOJIOB Kypca 7 Kiacca, 00001IeHne

3HaHUHU
[ToBTOpEHUE OCHOBHBIX MOHITUN U
98 METOJIOB Kypca 7 Kiracca, 00001eHne 1 Bubmaoreka LOK
I[v P ’ H https://m.edsoo.ru/7f429f32
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
99 METOIO0B Kypca 7 Kiracca, 00001IeHue 1 Brbmuorexa LIOK
Hv P ’ H https://m.edsoo.ru/7f42a0e0
3HAHUMN
IToBTOpEHNE OCHOBHBIX IMMOHATHH H
100 METOJIOB Kypca 7 Kiacca, 00001eHue 1
3HAHUHU
[ToBTOpEHNE OCHOBHBIX MOHITUN U
101 METOIOB Kypca 7 Kiracca, 00001eHue 1 Bubmiorexa LOK
Hv P ’ H https://m.edsoo.ru/7f42a27a
3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHITHN U
102 METOJIOB Kypca 7 Kiiacca, 00001enne 1 Bubmaorexa LJOK
Ilv P ’ - https://m.edso0o.ru/7f42a900
3HAHUMN
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102


https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
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8 KUIIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoka Konrpoasusie IIpakruyeckue tupposbIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI pecypen
1 KBagparsslii KOpeHb U3 yucna 1 bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bubnmnoreka HOK
2 [TonsTre 06 UppaoOHATEHOM YHCIIE 1 https://m.edsogru/7f42eaaa
3 JlecsiTuunble MpUOIMKEHUS 1
UPPALMOHATIBHBIX YHCEN
4 Jecstruunblie MpUOIMKEHUS 1
UppalMOHATIBHBIX YUCET
5 JelicTBUTENbHBIE YKCIIA 1
6 CpaBHeHUE NENCTBUTENBHBIX YUCEI 1
7 CpaBHEHHE NEUCTBUTENBHBIX YHCEI 1
8 ApudmeTnueckuil KBaJpaTHbI KOPEHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CgoiicTBa apu(pMETHIECKUX KBAAPATHBIX 1 bubnmoreka [JOK
KOpHEHN https://m.edsoo.ru/7f42d862
11 CaoiicTBa apu(MeTHUECKUX KBaIPATHBIX 1 bubmuoreka [JOK
KOpHEHN https://m.edsoo.ru/7f42d862
12 [TpeoOpa3zoBaHre YHCTOBBIX BBIPAXKEHUH, 1 bubmuoreka [JOK
CoZIepKaIIMX KBAaAPATHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeobpazoBaHre YHCTOBBIX BBIPAXKEHUH, 1 bubnmoreka [JOK
COJIepKAINX KBAJIPATHBIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHKe YHCIOBBIX BBIPAKCHHIH, 1 bubnmoreka [JOK



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
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CoJIepKaliX KBaJpaTHbIE KOPHU

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

15 [IpeoOpa3zoBaHKe YHUCTOBBIX BHIPAKCHHH, bubnmnoreka HOK
COZEpKAIIMX KBAIPATHBIE KOPHU https://m.edsoo0.ru/7f42e262
16 CremneHs C 1eNbIM TToKa3aTesieM bubmmorexa LOK
https://m.edsoo.ru/7f4354a4
CranpaptHas 3anuch yucia. Pazmepsl
17| snomermmpmt st ot buorera LIOK
00BEKTOB), JUINTEIBHOCTh IPOLIECCOB B hitps://m.edsoo.ru/ 71436098
OKPY’KaIOIIIeM MHUPE
18 CBOIICTBa CTENIEHU C IIEJIBIM TTOKa3aTeJIeM bubmmorexa LIOK
https://m.edsoo.ru/7f435648
19 CBOJICTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM bubmorexa [JOK
https://m.edso00.ru/7f435648
20 CBOJICTBA CTEIIEHHU C IEJIBIM ITOKA3aTEIEM bubmorexa HOK
https://m.edso00.ru/7f435648
21 CBoiiCTBa CTENEHU C 1IEJIBIM MTOKa3aTeIeM bubnroreka LOK
https://m.edsoo.ru/7f43599a
22 CBoiiCTBa CTENEHU C IIEJIBIM MTOKa3aTeIeM bubnroreka LOK
https://m.edso0.ru/7f435ed6
23 KBanpaThslii TpéxuneH
24 KBanpathblii TpéxuneH
o5 Pa3noxeHne KBagpaTHOro TpEX4ieHa Ha bubmuoreka [JOK
MHOKUTEIIN https://m.edsoo.ru/7f42fd38
26 Pa3znoxeHne kBagpaTHOTO TpEXUIEHA HA bubnmoreka [JOK
MHOKUATEJIN https://m.edsoo.ru/7f42fd38
97 KonTtponsHas pabora o Temam bubmuoteka [JOK

"KBanparusie kopau. CTeneHu.

https://m.edsoo.ru/7f42ec80



https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
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KBanpathslii Tpexusnen"

bubnnoreka HOK
28 Adredpaniecicas Apod https://m.edSO(IJl. ru/7£430382
29 JlommycTrMble 3HaYCHHSI IEPEMCHHBIX,
BXOJISAIINX B aIreOpandecKue BhIPasKEHUs
30 JomnycTrmble 3Ha4eHUsI IEPEMEHHBIX,
BXOJIAIINX B alredpandeckue BoIpaskeHus
31 OCHOBHOE CBOMCTBO aJIreOpanvecKkon bubnuotexa [HOK
Ipodu https://m.edso00.ru/7f4308e6
. bubnuorexa [JOK
32 Coxpamenne apodei https://m.edsogru/7f430a8a
. bubnuorexa [HOK
33 Coxpawenie apodei https://m.edsogru/7f430f44
bubmuorexa [JOK
34 Coxpanerne apobeii https://m.edsogru/7f430f44
35 CnoxeHue, BBIYUTAaHUE, YMHOKEHUE U bubmmoreka [IOK
JeneHue anredbpanyeckux apooei https://m.edsoo.ru/7f43128c
36 CrnoxeHue, BRIUMTAaHUE, YMHOKEHUE U bu6nuoreka [IOK
JeJIeHUE alre0pandeckux apooeit https://m.edso00.ru/7f4315c0
37 CnoxeHue, BBIUUTaHUE, YMHOKEHUE U bubnmnoreka [JOK
neneHue anredpanyeckux apooei https://m.edsoo.ru/7f4318¢2
38 CroxeHue, BBIYUTaHUE, YMHOKEHUE U but6mmoreka [IOK
neneHue anredbpanyeckux apooei https://m.edso0o.ru/7f431a20
39 [Tpeobpa3zoBanue BbIpaKeHHH, bubmuoreka [JOK
coJiepXKaniux anredpandeckue 1poou https://m.edsoo.ru/7f43259c¢
40 [IpeobpazoBanue BEIpAKEHUIH, bubmuoreka [JOK
CoJIeprKalInX anredpandeckue Ipoodu https://m.eds00.ru/7f432736
41 [IpeoOpazoBanue BBIpaKEHUH, bubnuotexa [JOK



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
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COJIepIKalINX anredpandeckue Ipoodu

https://m.edsoo.ru/7f432736

42 KoHTponbHas pabota 1o Teme bubnmnoreka HOK
"AnreGpanyeckas Jpoop" https://m.edsoo.ru/7f431d36
bu6nmoreka [IOK
43 K
BANpaTHOC ypaBHCHHE https://m.edsoo.ru/7f42eela
44 HemonHoe xBazipaTtHOE ypaBHEHHE bubmmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
45 Henonnoe kBagpaTHoOe ypaBHEHHE bubnnorexa LIOK
AP yp https://m.edsoo.ru/7f42eela
46 dopmyia KOpHENH KBAIPaTHOTO YPABHEHUS bubmorexa LOK
PMY. p AP P https://m.edsoo.ru/7f42f158
47 dopmyaa KOpHENH KBaIPATHOIO YPABHEHUS bubmmorexa [IOK
PMY p AP yp https://m.edsoo.ru/7f42f3f6
48 dopmyna KopHell KBaIpaTHOrO YpaBHEHUS bubnmorexa [TOK
pMyJIa Kop AP P https://m.eds00.ru/7f42f5a4
bu6mmoteka [IOK
49 T B
copema Buera https://m.edsoo.ru/7f42fef0
bu6nuoreka [IOK
50 T B
copema Buera https://m.edsoo.ru/7f430076
51 Pemenune ypaBHeHMI, CBOASIIUXCS K bubmuoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43c542
59 Pemenue ypaBHeHMH, CBOIAIIUXCS K but6mmoreka [IOK
KBaJPaTHBIM https://m.edsoo.ru/7f43c3d0
[Ipocreitmme npoOHO-paIMOHATEHEIE bu6nuoreka [IOK
53
YpaBHEHUSA https://m.edso00.ru/7f4328c6
[Ipocreiimme qpoOHO-paIMOHATBHBIE bubnmoreka [JOK
54
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemenye TeKCTOBBIX 3a1a4 C IIOMOIIBIO but6mmoreka [IOK



https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
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KBaJPaTHBIX YPaBHEHUU

https://m.edsoo.ru/7f42f75c

56

57

Pemenne TeKCTOBBIX 33714 C TOMOILBIO
KBaJPaTHBIX YPaBHEHUU

KonTponbhas pabota no teme
"KBanpatubie ypaBHeHUS"

bu6nmoreka [IOK
https://m.edsoo.ru/7f42f8f6

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f4301f2

58

JIuHeitHOEe ypaBHEHUE C IBYMS
MIEPEMEHHBIMH, €ro TpaduK, MIPHUMEPHI
pelleHus: ypaBHEHUH B IENIBIX YHCIIaX

59

60

61

JInneliHOE ypaBHEHHE C IBYMS
NEPEMEHHBIMH, €T0 rpaduK, IPUMEPHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX
JluneliHO€ ypaBHEHUE C ABYMS

MEPEMEHHBIMH, €ro rpaduK, MIPUMEPHI
pelIeHNs ypaBHEHUH B LENbIX YUCIIaX

Pemenue cucrem IByX JIMHEHHBIX
YPaBHEHMH C IByMsI TE€PEMEHHBIMU

62

63

64

Pemenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IIEPEMEHHBIMU
Pewienne cucreM IBYX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMHU
[IpuMepsl penieHus: CUCTEM HEJTMHEHHBIX
YPaBHEHUH C ABYMs NIEPEMEHHBIMU

65

66

[Ipumepsl penieHrst CUCTEM HEJTMHEHHBIX
YpaBHEHUH € IBYMS IEPEMEHHBIMU
I'paduueckas uaTEpIIpeTalIvs YpaBHEHUS C
JIBYMsI IEPEMEHHBIMHU U CUCTEM JIMHENHBIX
YpaBHEHUH € IBYMS IEPEMEHHBIMU

bu6nuoreka [IOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTEpHIpETALIUS YPABHEHUS C

bubnunoreka LIOK



https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
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JIBYMSI IEPEMEHHBIMU U CUCTEM JIMHEHHBIX
YpaBHEHUH C ABYMS IEPEMEHHBIMU

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

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIbIO

08 CUCTEM ypaBHEHUH
69 Penienne TeKCTOBBIX 3a7a4 C IIOMOILBIO
CHCTEM ypaBHEHUI
20 Pemenne TeKCTOBBIX 3a/1a4 ¢ HOMOIIbIO
CUCTEM YPaBHEHUU
71 HucnoBsle HEPABEHCTBA U UX CBOMCTBA
72 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 01HOI TepeMeHHON
74 Jlunelinble HEpaBEHCTBA C OJJHOM bubnuotexa [HOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edso0o.ru/7f42c692
75 JIvHeiHbIe HEpaBEHCTBA C OAHOMN bubmuorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edso00.ru/7f42c840
76 JInHeliHbIC HEPABEHCTBA C OJJHON
MIEPEMEHHOM U UX PEIICHHE
77 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuorexa [JOK
MIEPEMEHHOMN U UX PEILECHUE https://m.edsoo.ru/7f42cb88
78 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOU bubmuoreka [JOK
MIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHENHBIX HEPABEHCTB C OAHON
MIEPEMEHHOM U UX PEIICHHE
N3ob6pakenue penieHus TMHEHHOTO
80 HEPABEHCTBA U UX CUCTEM HA YMCIIOBOU bubnrorexa LOK
. https://m.edsoo.ru/7f42c9e4
npsIMOM
81 N3o0pakeHne penieHus TMHEHHOTO bu6muoreka [JOK

HCPAaBCHCTBA U UX CUCTEM Ha YHCIIOBOM

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



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
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IPsAMOi

KonTponbhas pabota no remam

82
"HepasenctBa. CucreMbl ypaBHEHHUH"
bu6nmoreka [IOK
83 Howsrrie gymiuuin https://m.edsoo0.ru/7f433c12
84 OO06nacth onpeaesIeHus] © MHOYKECTBO bubnnoreka HOK
3HauUeHUN PYHKIHUU https://m.edsoo.ru/7f433d84
85 CriocoOb1 3a1aHust PyHKIUI
86 ['paduk pynkunu
87 CoiicTBa (h)yHKIIMH, KX OTOOpaXeHHE HA
rpaduke
88 Urenue 1 nocTpoeHue rpagukoB HyHKIHA
89 [Tpumeps! rpadukoB GyHKLUH,
OTpaXKarIINUX peajbHbIe MPOIECCHI
OYHKINY, OMICHIBAIONIUE MPSIMYIO U
90 06YI21T1; IPOIIO I/I(:I:IaJ'II)I-E)IC o bubmorexa [JOK
PATHYIO HpOTIOPH https://m.edso0.ru/7f434bbc
3aBUCHUMOCTH, UX TpaduKu
91 'unep6ona
bu6nuoreka [IOK
92 Tunepbosa https://m.edso00.ru/7f4343e2
bu6nuoreka [IOK
— 2
93 Ppacpuic pymictnit y =x https://m.edso00.ru/7f434572
Oyukmun vy =x2, y =x3, y = VX, y = [X[;
94 r };q)nlilecx};e en};eHHe ' aBHeH}I]/Iﬁ |I/I| bubmorexa [JOK
p p . yp https://m.edsoo.ru/7f434d38
CUCTEM YPaBHCHH
[ToBTOpEHNE OCHOBHBIX MMOHSATUH U
bubnunoreka LIOK
95 METOJIOB KypcoB 7 U 8 Ki1accoB, 00001eHue

3HaHuil / Beepoccuiickas mpoBepouHas

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
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pabora

HroroBast koHTpoOIbHAs paboTa /

bu6nmoreka [IOK

96 1
Bcepoccuiickas npoBepounasi pabota https://m.edsoo.ru/7f434eb4
IToBTOpEHKE OCHOBHBIX MOHATUN U
97 METOJ/IOB KypcoB 7 u 8 Kj1accoB, 00001IeHHE 1
3HAHUHI
[ToBTOpEHHE OCHOBHBIX MOHATHHA U
98 METOI0B KypcoB 7 1 8 KiiaccoB, 000011eHHE 1 Bubmaorexa IIOK
Hv P ’ H https://m.edso00.ru/7f43736¢
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHHA U
99 METOJIOB KypPCOB 7 ¥ 8 Kj1accoB, 00001I[eHNE 1 bubmiorexa LIOK
HU P ’ H https://m.eds00.ru/7f437510
3HAHUMN
[ToBTOpEHHE OCHOBHBIX IMOHATHI U
100 METOJIOB KypPCOB 7 ¥ 8 Kj1accoB, 00001IeHNE 1 Bubmorexa ITOK
HU P ’ B https://m.edso00.ru/7f4376b4
3HAHUMN
[ToBTOpEHNE OCHOBHBIX MOHITUHN H
101 METOJIOB KypCcOB 7 U 8 KiIaccoB, 0000II[eHNE 1 Bubmorexa [IOK
ﬂv P ’ Hl https://m.edso00.ru/7f436b88
3HAHUN
[ToBTOpEHHE OCHOBHBIX MOHATHH U
102 METOJIOB KypCcOB 7 U 8 KiIacCcoB, 0000II[eHNE 1 bubmiorexa LHOK
HU P ’ B https://m.edso00.ru/7f437858
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858
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9 KJIACC

Ne
n/n

Tema ypoka

ParponansHbIe Yncia,
UPPAILMOHATILHBIC YKMCIIA, KOHECUHBIC U
OCCKOHEUYHBIC JCCSITHYHBIC POOH

MHoxkecTBO HeﬁCTBHTeHLHBIX YHUCCII,

HeﬁCTBHTeHBHLIC qucia KakK
OECKOHEUHBIE JCCATHUYHBIC I[pO6I/I

KoanuecTBo 4acoB

Bcero

KoHnTpoJibHbIE
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

B3auMHO 0HO3HAYHOE COOTBETCTBUE
MEXIy MHOXKECTBOM JCHCTBUTEIBHBIX
YHUCel U MHOYKECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

CpaBHEHHE NEUCTBUTEIBHBIX YHCEII,
apudMeTHIeCKne IEUCTBHUS C
JIEHCTBUTEIbHBIMU YUCIIAMH

[Tpubmx€HHOE 3HAUYCHNE BETUYUHBI,
TOYHOCTD MPUOIMKEHUS

Oxpyrienue yncen

OkpyriieHne yucen

[Ipukunka u olieHKa pe3yJIbTaTOB
BBIYHUCJIIEHUN

[Ipukuaka v OLIeHKA pe3yJbTaTOB
BBIYHUCIICHUN

10

JIuneitnoe ypaBHeHue. Pemenue

but6morex [JOK
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YpaBHEHUH, CBOJIALIMXCS K JTUHEUHBIM https://m.edso0.ru/7f43bf66
11 JIuneitnoe ypaBHenue. Pemenue 1
YpaBHEHUH, CBOASAIINXCS K JIMHEHHBIM
KBagparHoe ypaBHeHue. Pemienue
12 ypajlfeHHfI, c};poz[;mn/lxc;{ K 1 buGnuorexa [IOK
https://m.edso0o.ru/7f43c542
KBaJIpaTHBIM
KBanparnoe ypaBHenue. Pemienne
13 ypaBI-II)eHI/Iﬁ, cy;)oz[ﬂmnxc;l K 1 buGnuorexa [JOK
https://m.edso0o.ru/7f43c542
KBaJIpaTHBIM
bubnunoreka LIOK
14 bHKBaZpaTHbIe ypaBHEHIS L https://m.edsoo.ru/7f43c3d0
bubnunoreka LIOK
15 bikBapatHbie ypaBHeHHs 1 https://m.edsoo.ru/7f43c3d0
[IpuMmeps! pernieHuss ypaBHEHUI
16 TPETbEN U YETBEPTON CTENIECHEN 1
pa3NoKeHHUEM Ha MHOKUTEITU
[IpuMmeps! pernieHuss ypaBHEHUN
17 TpeThbel U 4eTBEPTON CTENEeHeH 1
pa3lioKEeHUEM Ha MHOXKHUTEIN
Pemenne npoGHO-paiioHanbHBIX bubnuoreka [IOK
18 . 1
YpaBHECHUHU https://m.edso00.ru/7f43c9b6
19 Pemenune npoOGHO-paIiiOHATBHBIX 1 bu6muoreka [IOK
YpaBHEHUNU https://m.edso00.ru/7f43c9b6
20 Pemenye TeKCTOBBIX 3a7a4 1
anreOpanvdecKuM METO0M
91 Pemienne TeKCTOBBIX 3a/1a4 1
anreOpanvdecKuM METOA0M
22 Pemienne TeKCTOBBIX 3a/1a4 1



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
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anreOpandeckuM METO0M

KonTponbhas pabota no teme

23 " . -
YpaBHEHHUsI C OJHOU IEPEMEHHON
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMHU U bubmmoreka [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHUE ¢ IBYMSI IEPEMEHHBIMHU U bubnunoreka LIOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JTMHEHHBIX YPABHEHUM
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
97 Cucrema 1ByX JUHEHHBIX YPABHEHUM
C IByMsI IEPEMEHHBIMU U €€ pellieHue
28 Cucrema 1ByX JJMHEHHBIX ypaBHEHUI
C IByMsl IEPEMEHHBIMU U €€ pelIeHue
29 Cucrema 1ByX JTUHENHBIX YPAaBHEHUM
C IByMs1 IEPEMEHHBIMU U €€ pelieHne
Pemenue cucrem 1B aBHEHUI,
30 OJIHO U3 KOTOPBIX HH};{)(GI?;I]EOC, a 1pyroe bubmorexa LOK
. https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenne cucrem aB aBHCHUIA,
31 OJIHO U3 KOTOPBIX nn}llixeggoe, a ipyroe bubmorexa I[JOK
. https://m.edsoo.ru/7f43d55a
— BTOPOH CTENEHU
Pemenue cucrem 1ByX ypaBHEHHIH,
32 OJTHO W3 KOTOPBIX JIMHEHHOE, a IPyTroe
— BTOpPOM CTENEHU
Pemenue cucrem AByx ypaBHEHUI],
33 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe
— BTOPO CTENEHU
34 I'paduueckas nuHTEpHIpETAIIUSL



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
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CUCTEMBI YPAaBHEHUM C IBYMs
[IEPEMEHHBIMU

Pemenne TeKCTOBBIX 3a1a4

35
anreOpanyecKuM crnocodom
36 Pemennie TekcTOBBIX 3a7a4
anreOpanvdecKuM criocooom
37 KonTtponpsHas pabora o Teme
"CucreMsl ypaBHEHUN"
38 HucnoBsle HEPABEHCTBA U UX
CBOMCTBA
39 YuciioBble HEPABEHCTBA U UX bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JInHeiHbIe HEPaBEHCTBA C OAHOMN bubmuoreka [IOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 Jlunelinbie HEPaBEHCTBA C OJTHOM bubnmnorexa [JOK
MIEPEMEHHOM U UX PEIICHHE https://m.edsoo.ru/7f43af08
42 JInHeliHbIEC HEPABEHCTBA C OTHON bubmmnoreka HOK
NIEPEMEHHOM U UX PEILECHUE https://m.edsoo.ru/7f43af08
43 CucreMbl TUHEHHBIX HEPABEHCTB C
OJHOI EPEMEHHON U X PEIICHUE
44 CucreMbl TMHENHBIX HEPABEHCTB C
OJHOM IEPEMEHHOM U X PEIICHHE
45 CucreMbl TUHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHOMN U UX PEILECHUE
46 KBagpaTHble HEPABEHCTBA U UX bu6muoreka [JOK
pelieHue https://m.edso00.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubmuotexa [JOK

perieHue

https://m.edsoo.ru/7f43b21e



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
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KBaI[paTHble HCPAaBCHCTBA U UX

bubnunoreka LIOK

48 peuieHue https://m.edsoo.ru/7f43b5a2
49 KBaznpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
peleHue
I'paduueckas naTEpIpeTanIysL
51 ng;.bBeHCTB u CI/ICT:MI;IGP;IBGHCTB c bubmmorexa [IOK
https://m.edso00.ru/7f43b098
JBYMs IIEpEMEHHBIMU
I'paduueckas unTepnperanus
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI TIEpEMEHHBIMA
53 KonrponbHas pabora no reme
"HepaBenctpa"
54 KBanpatnunas QyHkius, e€ rpaduk u bubmmnoreka HOK
CBOMCTBA https://m.edso0.ru/7f4396¢6
55 Ksanpatuunas ¢pynkuus, e€ rpaduk u bubmmnoreka HOK
CBOMCTBA https://m.eds00.ru/7f439842
56 KBanpatnunas QyHkuus, e€ rpaduk u bubmuoreka [IOK
CBOMCTBa https://m.edsoo.ru/7f4399b4
57 [Tapabona, KOOpAUHATHI BEpPIIMHEI bu6muoreka [JOK
napaboIIbl, 0Cb CHMMETPHH 11apadoIbl https://m.edsoo.ru/7f439eb4
58 [TapaGosna, KOOpPAMHATHI BEPIIMHbI bubnuoreka [IOK
napaboJibl, 0Cb CHMMETPHUH MapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpAUHATHI BEpPIIMHEI bubnuoreka [IOK
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl https://m.edsoo.ru/7f43alac
60 [Tapaboua, KOOpAMHATHI BEPITUHBI bubmuoreka [IOK

napaboIIbl, 0Cb CHMMETPHH 11apadoIbl

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
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[Tapabosna, KOOpAMHATHI BEPIIMHBI

bubnunoreka LIOK

o1 napaboJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edso00.ru/7f43a526
62 [TapaOousa, KOOpAMHATHI BEPLUIMHBI
napaboIIbl, 0Cb CHMMETPHH 1apadoIbl
63 I'paduku bynaxmumii: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
64 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
65 I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
66 I'padukn Gyukmmii: y = KX, y = kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynknmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
68 I'paduxm pynkumii: y = kx, y=kx +
b, y=k/x, y=x3, y=vX, y=[X|
69 Konrponbnas pabora no reme bubmmnoreka HOK
"@yHKUKn" https://m.edso0.ru/7f43ab84
70 [TonsiTe uncmoBoi bubmmoreka IIOK
MOCJIETOBATEIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3aaHue moCiIe0BaTeIbHOCTU
71 pexyppeHTHOU hopMynoi u bubmmorexa LIOK
N https://m.edsoo.ru/7f43ebda
dbopmyI0if n-TO YIeHa
79 Apudmernueckas 1 reoMeTpuiecKas bubmuorexa [IOK
[IpOrpeCcCUu https://m.edsoo.ru/7f43ed7e
73 Apudmerndeckas 1 TeOMETpUIECKast bubmuoreka [IOK
MIPOTpPECCUU https://m.edsoo.ru/7f43f3b4
74 ®dopMyIbl N-TO WieHa bubnuoteka [JOK



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
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apuQMETHYECKON U TEOMETPHISCKOMN
IIPOrpecCcuil, CyMMbI IEPBBIX N
YJICHOB

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

75

DopMyIIbl N-TO YICHA
apuQMETHYECKON U TEOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N
YICHOB

bubnunorexa LIOK
https://m.edsoo.ru/7f43ef2c

76

@opMyIsl N-TO YIECHA
apuQMETHIECKON U TEOMETPHUSCKOMN
IIPOrPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bubmuoreka [IOK
https://m.edsoo.ru/7f43f0c6

77

78

79

80

@opmMybl N-TO 4eHa
apuQMETHIECKON U TEOMETPHUISCKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

DopMyIbl N-TO 4ICHA
apu(MeTHYECKON U TeOMEeTPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

H300paxeHne 4ieHoB
apuMEeTHUYECKON U TEOMETPHUECKOI
MPOTPECCHIl TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

N300pakeHne 4ieHoB
apu(METHUECKON U TeOMETPUIECKOM
NpOrpeccuii TOUKaMu Ha
KOOPAMHATHOM IIOCKOCTH

bubmuoreka [IOK
https://m.edsoo.ru/7f43f72e

bu6nmorexa LIOK
https://m.edsoo.ru/7f43f8a0

81

JIMHEeNHBIN U SKCIOHCHIINAIbHBIN
poct



https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
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82

83

84

CrnoxHBIC ITPOLCHTEBI

CrnoxHbIC ITPOLCHTEI

KoHTponbHas pabota 1o Teme
"YycoBbIe NOCIEA0BATEIbHOCTH "

bubnunoreka LIOK
https://m.edsoo.ru/7f43fe0e
bu6nmoreka [IOK
https://m.edsoo.ru/7f4401a6
bubnunoreka LIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600IICHNE 1
CHCTEeMaTU3alys 3HaHuH. 3aIkCh,
CpaBHEHHUE, ACHCTBUSA C
JICUCTBUTEIILHBIMHU YHCIIAMHU,
YUCII0Bas IpsiMast

86

[ToBTOpenue, 0600IICHNE 1
cucTeMaTH3alus 3HaHuil. [IporeHTHI,
OTHOIIEHHUSI, IPOTIOPIIUU

87

[ToBTOpenue, o6odIIeHNE U
cHUCTeMaTU3alrs 3HaHH.
OkpyriieHue, MpuoIMKeHre, OIleHKa

88

89

90

[ToBTOpenwue, 060061IIeHUE U
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J71a9 apHU(PMETHUCCKAM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTemMaru3anus 3HaHui. Pemenue
TEKCTOBBIX 3a]1a4 apu(PMETHICCKUM
crocooom

[ToBTOpeHnue, 06001IeHNE U
cucTeMaru3anusa 3Hanui. Pemenune
TEKCTOBBIX 33714 apHUPMETHUESCKUM
CIIocoooM

bu6nmorexa LIOK
https://m.edsoo.ru/7f443b12

bubnunorexa LIOK
https://m.edsoo.ru/7f443cd4

bubnunoreka LIOK
https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
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[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIlMs 3HAHUH.

bubnunorexa LIOK

o1 [IpeoOpazoBanue anredOpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHnue, 0600IICHNE U

92 CHCTEeMaTH3aIMs 3HaHHMH. bubnuorexa [JOK
[IpeoOpa3zoBanue anreOpanyecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

93 CHCTEeMaTH3aIrs 3HAHHMH. bubnuorexa [{OK
[Ipeobpa3zoBanue anredpanueckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, JOMyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IICHNE 1

94 CHUCTEeMaTH3aIrs 3HaHHH. bubnuoreka [{OK
[TpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTUMbIC 3HAUCHHSI
[ToBTOpenwue, 060061IIeHUE U

95 cucreMartu3anus 3HaHui. OyHKIIH: bubnmnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444c56
byHKIMMA
[ToBTOpeHnue, 06001IeHNE 1

96 cucreMaTtu3anus 3HaHui. OyHKIIH: bubmmnorexa [JOK
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX https://m.edsoo.ru/7f444f44
byHKIHMA
[ToBTOpeHnue, 06001IeHNE U

97 cucreMaru3anus 3HaHui. OyHKINY: bubnmnoreka [JOK
MIOCTPOEHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44516a
byHKIMHA

98 [ToBTOpeHnue, 0600IIEeHNE 1 bubnmoreka [JOK



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
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cucremaTusauus 3HaHuil. OyHKuuu: https://m.edsoo.ru/7f4452¢e6

MIOCTPOCHHE, CBOMCTBA N3YUYEHHBIX
byHKIMHA

[ToBTOpeHue, 0600IICHNE 1

99 CHUCTEeMaTH3aIvs 3HaHHM. 1 bubnuorexa [IOK
I'paduueckoe penienre ypaBHeHUH 1 https://m.edso00.ru/7f445516
UX CHCTEM

[ToBTOpenue, 0600IICHNE U
cHucTeMaTU3alurs 3HaHH.

100 y 1
I'paduueckoe pemenne ypaBHEeHUN U

UX CUCTEM

101 HroroBast KoHTpoIbHAs paboTa 1 1
O00011IeHNE U CUCTEMATH3AIUS

102 . 1
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102 6 0



https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516
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MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITIPOI'PAMMOBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE Pe3yJabTAThl 0CBOCHHUSI OCHOBHOI
NpoBepPsIeMOro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYUCICHUS
11 BbInonHATh, coueTast yCTHbIE U NUCbMEHHbIE MPUEMBI, apudMeTHIecKue
' JeMCTBUS C pallMOHAIbHBIMH YU CIaMU
HaxonuTh 3Hau€HMs! YUCIOBBIX BBIPAXKEHUH, IPUMEHATh pa3HOOOpa3HbIe
1.2 crocoObl M NPUEMBI BBIUMCIECHHUS 3HAYEHUH JPOOHBIX BBIPAKEHUH,
coJepKalmx oObIKHOBEHHbIE U JECATUYHBIE APO0H
[lepexonuts OT oOgHOW  QoOpMBI  3amMCH  YUCEl K  JAPYrou
. (mpeobpa3oBBIBaTH JECATUIHYIO Ipo0b B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATMYHYIO, B YacTHOCTH, B OECKOHEYHYIO
JECATUYHYIO POOb)
1.4 CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIBHBIE YNCIIA
15 OKpyrnaTh uncia
BbINONMHATE MPUKUAKY M OLIEHKY pe3ysibTaTa BBIYHUCICHHUM, OLEHKY
1.6 3HAYEHUH YUCIIOBBIX BBIPA)KECHUI. BBINONHATE AEUCTBUS CO CTENEHSAMU C
HaTypaJIbHBIMH I10Ka3aTeIs MU
17 [IpuMeHATh TpU3HAKK ~ JEIMMOCTH, pa3JIO)KEHWE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEl
Pemarb mpakTHKO-OpHUEHTUPOBAHHBIE 3a/1a4M, CBA3AHHbBIE C OTHOLLIEHUEM
18 BEJIMYHUH, IPONOPLUOHATILHOCTHIO BEJINYMH, IIPOLIEHTaMH,
' MHTEPIPETUPOBATh PE3yIbTaThl PEUICHUs 3a7a4u ¢ y4ETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOIMCTBAMHU pacCMaTPUBAEMBIX 00BEKTOB
2 AnrebpanuecKue BbIpAKEHUS
21 Hcnonb3oBaTh  anreOpanvyeckyrd  TEPMUHOJOTHI0 M CHUMBOJHKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMS yUeOHOT0 MaTepuaa
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HaxonuTh 3Ha4deHus: OyKBEHHBIX BBIPDAKCHHH MPHU 33aJaHHBIX 3HAUCHHSIX

2.2
HEPEMEHHBIX
’3 BeimonHATe  mpeoOpa3oBaHUs LEJNOTO BBIPAKEHUS B MHOTOYIECH
' IPUBEJCHUEM MOAO0OHBIX CIIaraeMbIX, PACKphITHEM CKOOOK
24 BBINONHATE YMHOXEHHME OJHOWIEHAa HAa MHOIOWIEH M MHOIOWIEHa Ha
' MHOT'OYJICH, TPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI M KBaJIpaTa pasHOCTH
OcymiecTBIATh pa3ioKeHUe MHOTOWIEHOB Ha MHOXKUTEIH C TOMOIIBIO
2.5 BBIHECEHUS 3a CKOOKM OOIIEro MHOMKHUTENS, TPYNIHPOBKU CIIaraeMbIX,
npuMeHeHHs GOopMYI COKPAIIEHHOTO YMHOKEHUS
26 [TpumeHsTh TIPe0Opa3oBaHUS MHOTOYICHOB JUISL PEUICHUS Pa3JIMYHBIX
' 3ajJja4 U3 MaTeMaTUKH, CMEKHBIX NIPEIMETOB, U3 pealbHOW MPAKTUKU
x Mcnonb30BaTh CBOMCTBA CTENEHEW C HATypajlbHBIMHM NOKa3aTeIsIMM JJIS
' peoOpa3oBaHus BbIPAKEHUN
3 VYpaBHEHUs U HEpaBEHCTBA
Pemate nuHelHble ypaBHEHUS C OJHOM MEPEMEHHOM, IPUMEHss MpaBuiia
3.1 nepexoaa OT MCXOAHOTO YPaBHEHUS K PaBHOCHIBLHOMY eMmy. [IpoBepsrs,
SBJISICTCS JIM YUCIIO KOPHEM YPaBHEHUS
3. [TpumensTh rpaduyeckrie METO B! IPU PELICHNH JIMHEHHBIX YpaBHEHUN U
' UX CUCTEM
33 [TonGupars TpuUMeEpHl Tap YKCEN, SBISIOUIMXCS pEIIeHHEeM JIMHEHHOTO
' YPaBHEHHMS C IBYMsI IEPEMEHHBIMU
CrtpouTh B KOOPAWHATHOM IMJIOCKOCTU TpadUK JMHEHHOTO YpaBHEHHUS C
3.4 IBYMsI TIEPEMEHHBIMH; TIONB3YSACh TPAQUKOM, TPUBOIUTH TMPHUMEPHI
pelleHHs] ypaBHEHHUS
35 Pemate cucreMsl IByX JIMHEMHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU, B
' TOM 4HcJe rpaduiecKu
CocraBnsaTh M peulath JIMHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEWHBIX
3.6 YpaBHEHHI IO YCIIOBHIO 3aJadd, HHTEPIPETUPOBATh B COOTBETCTBHH C
KOHTEKCTOM 3a]1a4i TOJTy4YEeHHBIN pe3ysbTaT
4 Koopnaunats! u rpaduku. @yHkuun
N300pakaTb Ha KOOPIMHATHOM MPSAMONW TOUKH, COOTBETCTBYIOILME
4.1 3aJJaHHBIM KOOpJAWHATaM, JIy4d, OTPE3KH, WHTEPBaJIbI, 3alMCBIBATh

YHUCJIOBBIC IPOMCIKYTKH HA anre6pa1/1quKOM SA3BIKC
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OTtmMmeuarhb B KOOpHHHaTHOﬁ IIJIOCKOCTH  TOYKH oo 3aaHHbIM

4.2
KOOpJMHATaM
13 Crpouts rpaduku nuHEHHBIX (yHKIMH. CTpouTh rpaduk GyHKIHH Y =
' x|
OnuceiBaTh ¢ TOMOIIbIO (YHKIMI H3BECTHBIE 3aBUCUMOCTH MEXKIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSHHUE, LEHY, KOJHMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxonuth 3HaYeHNE QYHKIIUU 110 3HAYEHUIO €€ apryMeHTa
[Tonumare  rpaduyeckuil  crmoco0  MpeACTaBIEHUS W aHalu3a
4.6 uH(pOpMalMK, W3BJICKaTh W HMHTEPIPETUPOBATH HHPOPMAIUIO W3
rpauKoOB peabHbIX MPOILECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHUs
pe3yJbTara
1 Uucna u BBIYUCIECHUS
Hcnons3oBath HavaJIbHBIC MIpeICTaBICHUS 0 MHOKECTBE
1.1 JNEHCTBUTEIBHBIX YHCEN JJIS CPABHCHHS, OKPYTJCHHUS W BBIUMCICHHMA,
M300paxath IEHCTBUTENbHbIE YUCIIa TOYKAMU HAa KOOPAMHATHOM MPSMOi
[TpumeHsTh MOHATHE apU(PMETUYECKOTO KBAIPATHOTO KOPHS, HAXOIUTh
12 KBaJIpaTHbIE KOPHH, WCIONB3Yys TPH HEOOXOMAUMOCTH KAIBKYJISATOP,
' BBITIONHATh MPEOOPa30BaHMs BBIPAXKEHUH, COJEpKalINX KBaJpaTHbBIE
KOpHH, UCIIOJIb3Yysl CBOMCTBA KOPHEHN
13 Hcnonp3oBare 3amucu  OONBIIMX W MAJbIX YHCET C IIOMOIIBIO
' JECATUYHBIX qpobeii u cTeneneit yrcna 10
2 AnrebpanuecKue BbIpAXKEHUS
[IpuMeHsSITh TOHATHE CTEMEeHH C IeNbIM IOoKa3aTelieM, BBIMOIHATh
2.1 npeoOpa3oBaHrs  BBIPRKEHUU, COAEpKAIUX CTENEHH C  IENbIM
MoKa3aTeneM
BBImomHATE TOXKJICCTBCHHBIC peoOpa3oBaHUS paIoHaIbHBIX
2.2 BBIpQOXXCHHI Ha OCHOBE TMpaBWJI JACUCTBHI HaJd MHOTOYWICHAMH U

anredpandecKkuMu JApo0sMu
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2.3 PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOKUTENIN

24 [IpumensTh npeoOpazoBaHUsl BBIPAKEHUN [UISI PELICHUS Pa3IMYHbIX

3aj]a4y U3 MaTeMaTUKH, CMEKHBIX TIPEJIMETOB, U3 PealIbHOM MPAKTUKU
3 YpaBHEHUS U HEPABEHCTBA

31 Pemate nuHelHbIe, KBapaTHbIC YPABHEHUS U pallUOHAJIbHBIC YPABHEHUS,
CBOJSILIMECS K HUM, CHCTEMBI IBYX YPAaBHEHUN C IBYMS IIEPEMEHHBIMH

[IpoBonuTh mpocCTEHIIME  MCCIENOBAHUS  YPAaBHEHHMM UM CUCTEM
3.9 YpaBHEHHIA, B TOM YHUCIIE C PUMEHEHUEM TpapUUecKuX MpeaCcTaBICHUN
(ycTaHaBnuBaTh, UMEET JIM ypaBHEHUE UM CUCTEMAa YPAaBHEHUHN pelleHus,

€CJIM UMEET, TO CKOJIbKO, U IIPOYEE)

[TepexoauTh OT CIIOBECHON (OPMYITUPOBKH 3a/1a4Ml K € airedpanveckoin
> MOJIEJIM C TIOMOIIIbIO COCTAaBJICHUS YPABHEHUS WIIU CHUCTEMbl ypaBHEHUH,

HHTCPIPETUPOBATE B COOTBCTCTBHH C KOHTCKCTOM 3aJaqu HOHy‘ICHHI)If/'I

pe3yjibTar

[IpyMeHsITh CBOMCTBA YMCIIOBBIX HEPABEHCTB [UIsl CPaBHEHMS, OLEHKH,
34 pelaTh JIMHEHbIe HepaBeHCTBA C OJHOM NEPEeMEHHON M MX CUCTEMBI,
JIaBaTh rpaMuecKy0 WLTIOCTPALIMI0 MHOXECTBA PEILIEHUN HEPaBEHCTBA,

CUCTCMbI HCPABCHCTB

4 OyHKIMH

[ToHnmMaTh M UCHOJB30BaTh (YHKIHMOHAJIbHBIE TMOHATHS U S3BIK
(TepMHUHBI, CHMBOJIMYECKHE OOO3HAYEHUS), OIpeneisITh 3HaYCHHE

4.1
(GYHKLNYU O 3HAUEHUIO apryMEHTa, ONPEeNsATh CBOMCTBA (DYHKIIMH IO €€

rpaduKy
Crtpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:
y=k/x

4.2

k/x

, Y =X?, y = x* y = [X|, onuceIBaTh CBONCTBa 4YMCIOBOW (PYHKUIUHU MO €&
rpaduxy

9 KUIIACC
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Koz IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
NpoBepseMoro .
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTara
1 Yucna v BIYMCICHUS
11 CpaBHUBATH U YIIOPSAI0YNBATH PAllMOHAIBHBIE U HPPALMOHAJIbHBIE YUCIIA
BeinonuATe apupmernyeckue AEHCTBUS € PALUMOHANBHBIMU 4YHCIAMH,
1.2 coueTas YCTHbIE U IMCbMEHHbBIE INPUEMBI, BBIIOJIHATH BBIUUCIECHUS C
UPPALMOHAIILHBIMU YU CIIAMH
13 Haxonute 3HaueHus creneHed ¢ UEIbIMU IOKa3aTeas MM M KOPHEW,
' BBIUMCIIATH 3HAUEHUS YUCIIOBBIX BhIPAXKEHUN
14 OKpyrisTh JI€HCTBUTENIbHBIE YHUCIIA, BBINOJNHATH MPUKUAKY pe3ysibTaTa
. BBIYMCIICHHM, OLIEHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHUsI U HEPABEHCTBA
’1 Pemarp nuHENHbIE U KBaJipaTHbIE YPABHEHMSI, yPAaBHEHUS, CBOASIIUECS K
' HUM, IPOCTEHIINE APOOHO-PALIMOHAIbHbIE YPaBHEHUS
Pemate cucreMsl JBYX JIMHEWHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU U
2.2 CUCTEMBI JBYX YpPaBHEHHUH, B KOTOPBIX OJHO YPaBHEHHUE HE SBIISETCS
JIMHEUHBIM
Pemate TeKCTOBBIE 3ahauM alreOpandeckMM CIIOCOOOM C TOMOIIbIO
2.3 COCTaBJICHUSl YPAaBHEHMS WM CHCTEMBl [JBYX YPaBHEHUH C JByMs
NepEMEHHBIMU
IIpoBoauTh mpoOCTEHIIME  MCCIECIOBAHUA YPAaBHEHHM M CUCTEM
”4 YpaBHEHUM, B TOM 4YHCJIE€ C IPUMEHEHHEM IpauuecKux NpeacTaBIeHUN
' (Hampumep, ycTaHaBIMBaThb, HMEET JIM ypaBHEHHWE WIM CHUCTEMa
YpaBHEHMH peLIeHUs, €CIIH UMEET, TO CKOJIBKO)
Pemarp nuHeliHble HEpaBeHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paXKaTh
2.5 pElIeHNEe HEPAaBEHCTB HAa YHUCIIOBOM NPSIMOM, 3alMCBIBATH PEIICHHE C
IIOMOILBIO CUMBOJIOB
Pemate cucTeMbl JIMHEMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
2.6 BKJTIOYAIOIIME KBaJIPaTHOE HEPABEHCTBO, U300pa)kaTh PEIICHUE CUCTEMbI

HCPAaBCHCTB Ha YHCIO0BOM HpHMOﬁ, 3aIlIMCbIBAThL PCHICHUE C IMOMOIIBIO
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CHUMBOIJIOB

2.7

3.1

3.2

3.3

Mcnonp30BaTh HEPABEHCTBA MPH PEIICHUH Pa3IMYHbBIX 33]a4

OyHKIMH

Pacnio3HaBaTh (pyHKIMM M3yueHHBIX BUAOB. [loKa3pIBaTh cXeMaTHYECKH
pacIoyio’keHNe Ha KOOPAMHATHOM IIIOCKOCTH rpadukoB (GyHKIMH Buaa:
y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBHCHUMOCTH OT 3HAYCHHU
K03 PHIIMEHTOB, ONTUCHIBATH CBOMCTBA (DyHKIIUI

[Toka3biBaTh CXEMaTHUECKU PACHOJIOKEHHE Ha KOOPAMHATHOM IIIOCKOCTH
rpadukoB QyHKIUH BUIa y = VX, y = [X| ¥ ONKCHIBaTh CBOMCTBA (DyHKIUN
Crpoutb u wu300paXkaTb CcXeMaTHMYeCKH TIpadUKU KBaJPaTUUYHBIX
(GyHKIMH, ONUCHIBATH CBOMCTBAa KBAJPATUYHBIX (QYHKIUH 1O HX

rpadukam

3.4

Pacno3naBate kBagpaTuuHyl GYHKIUIO 10 ¢dopMyle, TPUBOIUTH
OpUMEpPbl  KBAAPAaTHYHBIX (YHKUUH M3 pEaTbHON JKWU3HHW, (U3UKH,

reoMeTpun

4.1

4.2

4.3

4.4

Apudmernueckasi 1 reOMeTpUYECKasi IPOrpeccuu

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

Pa3HBIX crioco0ax 3agaHus

BBINONHATE BBIUMCIEHUS C UCHOJb30BaHWEM (opMyd N-ro 4ieHa
apu(MeTHUeCKOl W TeOMETPUUYECKOW MNpOrpeccuil, CyMMbl IMEpPBBIX N
YJIEHOB

N300pakaTh 4jeHbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPAMHATHOMN
IUIOCKOCTH

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

1M (POBBIX TEXHOIOTHI)
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HHPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
JpoOu OOBIKHOBEHHbIE U JIECSATHYHBIC, MEPEXOi OT OAHOW (HOPMBI 3aMUCH
11 apodeit k apyroi. IloHsTHE panMOHAJIBHOIO YHWCIHA, 3allCh, CPABHEHUE,
YHOPSA0YMBAHUE PALIMOHATIBHBIX YHCEI
19 Apudmerndeckue ACWCTBUS C PallMOHAIBHBIMH 4YUCIaMH. Pemenue 3amad u3
' peasbHOM NMPaKTHUKU HA YaCTH, Ha Jpoou
13 CreneHb ¢ HaTypaJbHbIM IIOKa3aTeJeM: OIpejAeieHue, IpeodpazoBaHUe
' BBIPQ)KEHUI Ha OCHOBE OTIPENIEIICHUS, 3aIUCh OOJIBIINX YUCEIT
w [IponenTsl, 3anmuch NPOLUEHTOB B BHJIE IpOOH W APOOH B BUJE MPOLEHTOB. 1Tpu
' OCHOBHBIE 3a/1a4M Ha [IPOLIEHTHI, PEILICHUE 3a1a4 U3 PEAJIbHOU ITPAKTUKU
15 [IpumeHeHne NpU3HAKOB JIETUMOCTH, Pa3JI0KEHUE Ha MHOXKUTEIN HAaTYPaJIbHbIX
' quces
16 PeanbHple  3aBMcMMOCTH, B TOM  4Hcle TpsMas U oOpaTHas
' PONOPLUOHATIBHOCTH
2 Anrebpanyeckue BbIpaKeHHs
91 [IepeMeHHBIE, YMCIIOBOE 3HAYEHHE BBIPAXKEHUS C INEpEeMEHHOM. JlomycTuMBbIe
' 3HAYEHUS IEPEMEHHBIX
25 [IpencraBiaeHne 3aBUCUMOCTH MEXIY BeIMUYMHAMM B BHUAE (HOPMYIIBL
' Brruucnenus no ¢popmynam
2.3 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUI, TOKAECTBEHHO PaBHbIE BBIPAYKEHUS
2.4 CBolicTBa CTENIEHU C HATYPaJIbHBIM I10Ka3aTeIEM
25 OpHowieHbl U MHorowieHsl. CreneHb MHorowieHa. CIll0)K€HHE, BBIYMTAHUE,
' YMHOXEHHE MHOTOYJIEHOB
25 DopMyIbl COKpAIIEHHOTO YMHOXKEHHMSI: KBaJapaT CyMMBbl U KBaJpaT Pa3HOCTH.
' ®opmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTOWIEHOB HA MHOKUTEIH
3 YpaBHeHUA
3.1 VYpaBHEeHUe, KOpEeHb YpaBHEHHs, TpaBWiIa MpeoOpa3oBaHUsA YpaBHEHUS,




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

PaBHOCUIILHOCTb YPaBHEHUI

JluHeilHoe ypaBHEHHE C OJHOM NEPEMEHHOM, YMCIO KOPHEH JIMHEWHOrO

32 YpaBHEHUS, PELIEHUE JINHEUHBIX YPaBHECHUI
33 CocraBiieHre ypaBHEHMM IO yCJIOBMIO 3ajayd. PemieHue TEKCTOBBIX 3a1ad C
' MOMOIUIbIO ypaBHEHUI
3.4 Jlunelinoe ypaBHEHHE C IBYMs ITIEPEMEHHBIMU U €T0 Tpaduk
CucreMa ABYX JIMHEWHBIX YPAaBHEHUN C JIBYMs NepeMEHHbIMU. Pernienue cucrem
3.5 YpaBHEHHI CIIOCOOOM IMOJACTaHOBKU. [IprMepsl pemieHusi TEeKCTOBBIX 3aad C
MOMOIIbIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpaduku. OyHkimm
4.1 Koopaunara Touku Ha npsMon
42 Hucnossle nTpoMexXyTKH. PaccrosHue Mexay IByMs TOYKaMU KOOPIMHATHOM
' PAMOM
43 [TpsimoyronbHast cuctema koopauHat, ocu OX m Oy. AbGcumcca u opauHara
' TOYKH Ha KOOPJMHATHOM IJIOCKOCTH
W [Ipumeps! TpadukoB, 3amaHHBIX GopMmynamu. UYreHne rpaduKoB peambHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuuu. I'paduk ¢pynxnun. CroiicTBa GpyHKUINN
4.6 Jluneiinas @ynkuus, e€ rpaduk. ['papux yHkum y = [x|
4.7 I'padmuueckoe pemieHne TMHEWHBIX YpaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHUN
8 KUIACC
Kon IIpoBepsieMbIi 3J1EMEHT COACPKAHUS
1 Yucna v BBIYUCIIEHUS
11 KBagpatHblii kopeHb u3 uucna. [loHsTHe 00 MppalMOHAIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apuMeTHYeCKMX KBAJpaTHbIX KOpPHEH M HX MpPUMEHEHHE K
1.2 MpeoOpa30BaHUI0 YMCIIOBBIX BBIPAXEHHH M BbIUMCICHHSM. JleHCTBUTENbHbBIE
qucia
1.3 Crenens ¢ 1enpIM MokasaresneM U €€ cBoiictsa. CTaHgapTHas 3alluch Yuciaa
2 AnrebpanyuecKue BbIPAKCHHS
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2.1 KBagparsslil TpEXUIEH, pa3IoKEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIIN

2.2 Anrebpandeckas 1po0b. OCHOBHOE CBOMCTBO aJireOpandecKoi 1podu

2.3 CrnoxeHue, BBIYMTaHHUE, YMHOXKEHHUE, JACIICHHE alreOpandecKux apooei

24 PanmionansHbIe BRIpaKEHUS U UX TIPEOOpa30BaHUe
3 VYpaBHEeHUs U HEPABEHCTBA

31 KBanpatHoe ypaBHeHue, opmysia KOpHEil KBaJpaTHOro ypaBHeHHs. Teopema
' Buera

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHENHBIM U KBAIPATHBIM

3.3 [Ipocreiimme 1poOHO-palIMOHATILHBIC YPAaBHEHUS

I'pacdmueckas mHTeprHperanus ypaBHEHUH C JIByMSI NEPEMEHHBIMH U CHUCTEM
34 JINHEMHBIX YpPaBHEHUM C JBYMs IEpeMEHHbIMU. lIpuMepnl pemieHus cuctem
HEJIMHEWHBIX YPaBHEHUH C IByMS IEpEMEHHBIMH

3.5 Pemennie TeKCTOBBIX 33724 anredpandeckum crnocooom

3.6 UucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0/1HOM TTepeMEHHOM

3.8 PaBHOCHIIBHOCTD HEPABEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJTHOM NIEPEMEHHOMN

3.10 CucreMbl TUHEHBIX HEPABEHCTB C OJHOM IEPEMEHHOM
4 OyHKIIUU

11 [Tonstue ¢pynkuu. O6gacTh ONpeAeaeHUs] U MHOXKECTBO 3HAYEHUHN (DYHKIUU.
' CrniocoObI 3a1anust PyHKIHIA

4.2 I'paduk pynkumu. YreHue cBONCTB QyHKIMH 110 €€ rpaduxy

4.3 [Ipumeps! rpadukoB PyHKIHMA, OTpaXxarouX peaabHble TPOLECCHI

44 @OyHKIMN, ONUCHIBAIONIME TPSIMYI0 H  OOpaTHYH MPOMOPIMOHAIBHBIC
' 3aBHCHUMOCTH, UX TpaduKu

4.5 Oyukumu y =x?, y = x7°

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

4.7 I'paduueckoe pelieHrne ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC
Kon ‘ IIpoBepsieMblii 3J1EMEHT COACPKAHMS
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1 Hucna 1 BIYUCICHUS
11 PanyonanbHple uMcna, MWppalMOHAIbHBIE 4YKCIA, KOHEYHble M OECKOHEYHbIE
' JECSTUYHBIE IpOOH
MHOXecTBO JEHCTBUTEIBHBIX YHCEN, JEHCTBHUTEIbHbIC YMCIIa KaK OECKOHEYHbIE
19 JecATUYHbIe ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEX]Y MHOXECTBOM
' JNEHUCTBUTENBHBIX YHMCEI U KOOpAMHATHON npsiMoi. CpaBHEHHE EHCTBUTEIBHBIX
qucen
1.3 Apudmerndeckue I1eUCTBUS C ICUCTBUTEIHHBIMHU YUCIIAMU
W3mepenus, npuOimxkeHus, oueHKU. PazMepbl 00BEKTOB OKPYKAIOLIETO MHPA,
w JUTATENIFHOCTh TPOIECCOB B OKpyxaromeMm wMupe. [IpubmmkéHHoe 3HavYeHue
' BEJIMYMHBI, TOYHOCTh NpubimxeHus. OxpyrieHue uucen. Ilpukuiaka um oueHka
pe3yJIbTaTOB BEIYMCIIEHUI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHHUsI C OJHON TEpEMEHHON
2.2 JIuneitHoe ypaBHeHue. Perienue ypaBHeHUH, CBOIAIMINUXCS K TMHEHHBIM
2.3 KBangpatHoe ypaBHeHue. Pelienne ypaBHeHUH, CBOAALIMXCS K KBAJAPaTHBIM
Y bukBanparHoe ypaBHeHue. [Ipumepsl pemieHust ypaBHEHUN TpeTbeil U 4eTBEPTOI
' CTEIECHEN Pa3JI0KEHUEM HA MHOXKUTEIN
2.5 Pemenne npoOHO-pallMOHANIBbHBIX YpaBHEHUN
2.6 Cucrembl ypaBHEHU
2.7 VYpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk
2.8 Pemienue cucteM IByX JTUHEHHBIX YPaBHEHUH ¢ ABYMS EpEMEHHBIMU
29 Pemenue cucremM nByX ypaBHEHHMH, OJHO M3 KOTOpBIX JIMHEHHOEe, a Jpyroe —
' BTOPOM CTEIIEHU
2.10 I'paduueckas HHTEpIIPETAINS CUCTEMBI YPaBHEHUH C ABYMS IIEPEMEHHBIMU
2.11 Pemrenre TekCTOBBIX 3a7a4 anreOpanyecKuM CrocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perienue nuHeMHBIX HEPABEHCTB C OJIHOM MepeMeHHON
2.14 PemreHne cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBa
216 I'paduueckass uHTEpHpeTanuss HEPAaBEHCTB M CHUCTEM HEPABEHCTB C JBYMS

MNEPEMEHHBIMU
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3 OyHKIUU

31 KBagparnunas d¢ynkuus, e€ rpaduxk u cBoictBa. [lapaboma, KoopauHATHI
' BEPIIUHBI TapadoJIbl, OCh CAMMETPUHU TTAPaOOITBI

3.2 I'paduku dpynkimii y=Kkx, y=kx+b u ux cpoiicra

3.3 I'paduku pynkumii y=k/Xx, y = x° u ux coiicraa

3.4 I'paduku QyHKIMI , ¥ UX CBOICTBA
4 YucaoBbIe OCIEN0BATEILHOCTH

41 OmnpeneneHne M CrocoObl 3a/laHUsl YHCIOBBIX IOCIIEOBATEIbHOCTEH. 3agaHue
' MOCIIEI0BATEIHLHOCTH PEKYPPEHTHOU popmyrnoi u hopMyIoi N-To wieHa

42 Apudmernueckass nporpeccusi. Dopmynsl  N-ro  wieHa apuMETHUECKOU
' MIPOrPECCUU, CYMMBI MIEPBBIX N YICHOB

43 I'eomerpuueckass mnporpeccusi. DopMynbl N-TO  ujeHa T'€OMETPUYECKOM
' MIPOrPECCUH, CYMMBI ITEPBBIX N YICHOB

44 N300pakeHne 4wieHOB apu(PMETHIECKON U TEOMETPUUYECKON MPOTPECCHil TOUKaMu
' Ha KOOPJIMHATHOM TJIOCKOCTH. JIMHEHWHBIN U SKCITOHECHIIMATBHBINA POCT

45 Cl10KHbI€ TTPOLEHTHI
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IHPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
ITPOI'PAMMbBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Koxa
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOT'O 0011IETr0
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTb  IOHATUSAMHU:  MHOXKECTBO, IIOJMHOXECTBO,
olepaluy HaJl MHOXKECTBAaMH; YMEHHME OIEpPUPOBATH MOHATHAMMU: rpad,
CBSI3HBIA Tpad, AEpeBO, LUK, NPUMEHSATh HMX TPU PEUICHUU 3ajad;
YMEHHUE HCMOJIb30BaTh Ipaduyeckoe MpPEJCTaBICHUE MHOXXECTB s
OINMCaHUs PEAIBHBIX IIPOLECCOB M SBJICHMM, IIPU PELICHUM 3a1ad W3

APyrux y‘le6HHX mpcaIMCTOB

YMeHue OIICPUPOBATL IIOHATHUAMMH: OIIPCACICHHC, aKCHMOMa, TCOpEMa,
J0Ka3aTCIbCTBO, YMCHUC paciio3HaBaThb HNCTUHHBIC n JIO’KHBIC
BbBICKA3bIBAHUA, IMPUBOAUTL IIPHUMEPbI W KOHTPIIPHUMCPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHU M

YMCHI/IC OﬂepHpOBaTI) IIOHATUSAMU . HaTypaJIBHOC qucliio, HpOCTOC 158
COCTaBHOE YHWCJIO, JETUMOCTb HATypalbHBIX UHWCEN, MpPHU3HAKU
JNEeTUMOCTH, IIeJIO€ YHCIIO, MOJYJbh YHCIa, OOBIKHOBEHHash Ipo0b U
JecsTUYHAas JpoOb, CTAaHAAPTHBIM BHJ YHWCIA, PAlMOHAIBLHOE YHCIIO,
UpPPALMOHATIBHOE YHCII0, apu(PMETUUECKUN KBAPATHBIN KOPEHb; YMEHUE
BBINIOJIHATH JIEUCTBUS C YMCIAMU, CPABHUBATh U YIOPSIOYMBATH YUCIA,
MPEJCTABIISITh YHUCIIA HAa KOOPJMHATHOM MPSAMOM, OKPYIJIATh YHCIA;

YMCHUC ACJIaTh NPUKUJAKY U OLCHKY pE3yJibTaTa BBIYUCIICHUI

YMeHue onepupoBaTh MOHATUSMHU: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHUeCKuil KBaJIpaTHBIH KOpPEHb, MHOTOWIEH, airedpanyeckas
Ipo0b, TOKAECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOW CTENEeHU OOJbIlie
eIMHUIIbI; YMEHHUE BBIIOIHATH pacuéTsl Mo (Gopmynam, npeodpazoBaHUs
LENbIX, IPOOHO-pAllMOHANBHBIX BBIPAXKEHUH M BBIPAXKEHUN C KOPHSMH,
pa3joKEeHUE MHOIOWIEHa Ha MHOXHWTEIM, B TOM 4YHCIE C
UCIOJIb30BaHNEM (OpMyJI pa3HOCTH KBaJpaToB M KBaJpaTa CyMMbI U

pa3HOCTH

YMenue ONCprUpOBaTh NMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C
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OJHOW  IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE pellaTh JIMHEWHbIE W KBAJpPATHbBIE YpaBHEHUS,
JIPOOHO-PAIMOHABHEIE YPABHEHUS C OJHOW MEPEMEHHOM, CHCTEMBI IBYX
JUHEWHBIX YpPAaBHEHMI, JIMHEHHBIE HEPABEHCTBA U MX CHUCTEMBI,
KBaJgpaTHblE H  JAPOOHO-pallMOHANbHBIE HEPaBEHCTBA C  OJHOM
MIEPEMEHHOM, B TOM YHUCJE NPU PEUICHUH 3a1ad U3 JPYIHX MPEIMETOB U
IIPAaKTUYECKUX 3aJ1a4; YMEHHE HCIIOIb30BATh KOOPAMHATHYIO IPSAMYIO U
KOOPJAMHATHYIO IUIOCKOCTh UIi H300paK€HUs pEIICHUH ypaBHEHUH,

HEPABCHCTB U CUCTEM

VYMeHHe onepupoBaTh MOHATUSAMH: (YHKIUS, Tpaduk (yHKIUH, HyIH
(GYHKIMHM, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHMs,
yObIBaHMsI, HauOOJbIIEE M HAWMEHBIIEE 3HAUYCHHS (DYHKIMH; yMEHHUE
ONCpHUpOBaAThH IMOHATHAMHU: IpiAMad MTPONOPLHUOHAJIBHOCTD, JIMHEHHAs
GyHKIMsA, KBagpaTH4yHas (yHKOWs, OOpaTHas MPONOPLHOHAIBHOCTS,
napabona, rumepbosia;  yMEHHE ~ CTPOUTh  Tpapuku  (YHKIHH,
UCIIONIB30BaTh TpadUKU Ul ONpPEACTCHUS CBOWMCTB IPOLECCOB U
3aBUCUMOCTEM, NJIs pelleHus 3a1ad U3 JpYruX y4yeOHBIX IpPEIMETOB U
peanbHOW JKM3HU; YMEHHE BBIpaKaTh (OPMYJIaMH 3aBUCHMOCTH MEXKIY

BCJIIMYNHaAMU

YMmenne OIICpHUPOBATH IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apudMeTHuecKas 1 reoMeTpuuecKasl Iporpeccu; yMeHHe UCIOIb30BaTh
7 CBOICTBa MocieA0BaTeIbHOCTEN, POPMYIIBI CYMMBI U OOIIETO 4ieHa MpHU
pelIeHUH 3ajiay, B TOM YHUCIIe 3a/la4 U3 JAPYrMX Y4eOHbIX HPEIMETOB U

peanbHOU KU3HU

YMeHue pemath 3a/1a4u pa3HbIX TUIOB (B TOM YHCJIE Ha MPOLIEHTHI, 10JIU
U YacTH, JABWKEHHE, paboTy, IIEHy TOBAapOB U CTOMMOCTh IOKYIOK H
YCIIyT, HAJIOTH, 33Jauu U3 00JacTy yNpaBJIeHUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); YMEHHE COCTABJIATh BBIPAXKEHUS, YPAaBHEHMs, HEPABEHCTBA
M CHCTEMBI II0 YCIOBMIO 3aJa4d, MCCIEAOBATh IOJYYEHHOE PEIICHUE U

OLICHUBATh HpaBIlOHOI[O6HOCTB MOJIYYCHHBIX PC3YJIbTATOB

YMeHue onepupoBaTh NOHATHAMU: (HUTYpa, TOUKA, OTPE3OK, MpsIMas, JIyd,
JIOMaHasi, Yroj, MHOTOYTOJIbHUK, TpPEYTrOJIbHUK, PaBHOOEIPEHHBIN U
9 PaBHOCTOPOHHUI  TPEYrOJbHUKH,  MPSAMOYTOJbHBIH  TpPEYrojbHUK,
Me/nuaHa, OHMCCEeKTpHca M BBICOTA TPEYroJbHHMKA, YEThIPEXYTOJbHUK,

napajuiejorpaMMm,  poMO, TPSAMOYTOJIbHHWK, KBaapar,  Tpamemus;
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OKPY>KHOCTb, KpYT, KacaTellbHasl; 3HAKOMCTBO C IPOCTPaHCTBEHHBIMU
dburypamu; ymeHue pemiaTh 3aJadd, B TOM 4YHCIIE M3 TOBCETHEBHOM
JKU3HM, HA HAXOXKJICHHE TE€OMETPUUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB Guryp u ¢pakron

10

11

12

YMeHue onepupoBaTh TMOHSATHSAMH: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NIapauIEIbHOCTh U NMEPIEHAUKYIAPHOCTh MPSAMBIX, Yrojl
MEXIY NPSIMbIMH, TEPHEHAUKYISAP, HAKIOHHAs, MPOEKIUs, Moxodue
¢buryp, nogoOHbIE TPEYTrOJbHUKH, CUMMETPUS OTHOCUTEIBHO TOUYKU U
OpsMOi; yMEHHE paclo3HaBaTh PaBEHCTBO, CHUMMETPHIO U TMopobue
buryp, napaieNbHOCTh M NEPHEHAUKYJIAPHOCTh  HPAMBIX B

OKpYXarolleM MUpe

YMeHue onepupoBarh MOHATUSAMU: JUIMHA, PAaCCTOSIHUE, Yrojl (BEeIUMYrHa
yria, CHHYC M KOCHHYC YIjla TpPEyrojbHUKa), IUIOLIa/b; YMEHHE
OLICHMBATh pa3Mepbl IMPEIMETOB MW OOBEKTOB B OKPYXKAIOIIEM MHpE;
yMEHUE IPUMEHATh (POPMYJIbl IEPUMETPA U IO MHOTOYTIOJIbHUKOB,
JUIMHBL OKPY)KHOCTH W IUIOMIAAM Kpyra, oObeMa MpsIMOYTOJIHHOTO
napajuleJienunena;  yMEHME  NPUMEHSATb  NPU3HAKM  pPABEHCTBA
TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TpEYrOJbHHKA, TEOpPEMY
[Tudaropa, TpUroHOMETPUYECKHUE COOTHOIICHUS Ui BBIYUCIICHUS JUIMH,

pacCTOAHUH, TJIOIIAACH

VYMenue wuzo0paxkaTh Iiockue (GUIyppl M UX  KOMOMHAIMH,
IPOCTPAaHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U  JJIEKTPOHHBIX CpPEICTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OIIMCAHUIO

13

YMeHue onepupoBaTh MOHATUAMU: IPSIMOYTOJIbHAs CUCTEMA KOOPAMHAT;
KOOpJMHAThl TOUYKH, BEKTOp, CyMMa BEKTOPOB, IPOU3BEACHNUE BEKTOpA Ha
YHCI0, CKAJIIPHOE IPOU3BEACHHUE BEKTOPOB; YMEHHE MCIOJIb30BaTh
BEKTOPBI U KOOPAMHATHI JJIs IPE/ICTABICHUS JAHHBIX U pEUIeHUs 3aja4, B

TOM YHUCJIC U3 APYTrUux y‘-IC6HBIX npeaIMETOB U pCaHBHOﬁ JKHU3HHU

14

YMeHne omnepupoBaTh TOHSATHUSMH: CTOJOMKOBBIE W KPYTOBBIE
JTUarpamMMbl, TaOIUIIEI, CpeIHee aprupMETHIECKOe, MeInaHa, HaubobIlee
Y HauMEHbIIIEE 3HAYCHUs, pa3Max YUCIOBOT0 HabOpa; yMEHUE U3BIICKATh,
WHTEPIPETHPOBATH U MPEOOPA30BLIBATH HHPOPMAIIUIO, MPEACTABICHHYIO
B TabmuWmax W Ha JAWarpaMMax, OTpaXarollyld CBOWCTBa U

XapaKTCPUCTUKU PCAJILHBIX MMPOUCCCOB U HBHCHHﬁ; YMCHHC pacCllO3HAaBATh
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15

HN3MCHYUBLIC BCIIMYMNHBI B OKPY’KArOIIEM MHUPC

YMeHue ornepupoBaTh TMOHATHAMHU: CIy4alHBIA ONBIT (CIy4alHBIN
OKCIIEPUMEHT), AJIEMEHTAapHOE COObITHE  (DJIEMEHTApPHBIA  HMCXO.H)
CIIy4aifHOTO ONBITa, CIy4YailHOe COOBITHE, BEPOSATHOCTD COOBITUS; YMEHUE
HaXOJUTh  BEPOSTHOCTH  CIy4YallHbIX COOBITUH B OMBITaX C
PaBHOBO3MOXKHBIMU ~ JJIEMEHTAPHBIMU  COOBITUSMHU; YMEHHE pellaTh
3aJ]aud  METOJIOM OpPraHM30BaHHOTO TMepedopa W C HCIOJIB30BAaHHEM
IpaBWjia YMHOXEHHS; yMEHHE OIICHMBATh BEPOSITHOCTH pPEaJbHBIX
COOBITMM M SIBIEHHUH, NOHMMATH pPOJIb IPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUN B OKPYXAIOIIEM MHUPE U B KU3HH; 3HAKOMCTBO
C INOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX

YUCCJI U €TI0 POJIbIO B MACCOBLIX ABJICHHAX

16

YMeHue BbIOUpATh MOAXOMANIMM H3YYEHHBIH METOJ M pPEelIeHUs
3a/layd, TMPUBOJIUTH TMPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MpUPOAEC U >KU3HHU, PACIO3HABATH IMPOSIBJICHHE 3aKOHOB MaTEMaTUKU B
HUCKYCCTBE, OIKCHIBATh  OT/ACJIbHBIC  BBIJAIOIIMECS  PE3YJIbTAThl,
MOJIyYeHHbIE B XOJI€ Pa3BUTHS MaTeMaTUKU KAaK HAyKH, I[PUBOJIUTH
MpUMEPhl MATEMATHUYECKUX OTKPBITHH U UX aBTOPOB B OTEYECTBEHHOU U

BCEMUPHON UCTOPHH
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HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'J

IO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUA

1 UYucna 1 BBIYUCIICHUS

11 Harypanbnsle u nensie yucina. [Ipu3Haky JenMMOCTH HEbIX YUCEl

19 OOBIKHOBEHHBIE M JECATHYHBIC IPOOH, MPOLEHTHI, OECKOHEUHBIE MEPHOANYECKHE
. npobu

1.3 Panmonansueie yncna. Apudmernyeckue onepamnuu ¢ pairuoHaIbHBIMHI YUCIaMU

14 JleiicTBuTenbHBIE YHUCIa. ApHUPMETHUECKHE ONEepalud ¢ JeHCTBUTEIbHBIMU
- qrclIaMu

15 [TpubnmxEHHbIE BBIYMCICHUS, NpPaBWIA OKPYIJICHHs, TPHUKUAKA M  OICHKA
- pe3ynbTaTta BRIYUCICHUN
2 AnrebpanyecKkue BhIpaKeHHUs

2.1 bykBeHHble BbIpaXKeHHUs (BBIPaXKEHUS C IEPEMEHHBIMU )

25 Crenenp ¢ 1menbiM mokazareneM. CTemeHb € palMOHATbHBIM IOKA3aTEJeM.
- CBoiicTBa cTeNeHU

2.3 MHorouneHsl

24 Anrebpanyeckas 1po0b

”E ApudmeTnueckuii KOpeHb HaTypalbHOU cTerneHu. JlefcTBUs ¢ apupMETHUECKUMU
. KOPHSIMHU HaTypajIbHOW CTEEHU
3 VYpaBHEHUs U HEPABEHCTBA

31 Lensie u apoOHO-panmoHaNbHBIE YypaBHEHUS. CHCTEMBI W COBOKYIHOCTH
. YpaBHEHUH

39 Hensie u apoOHO-panioHaIbHBIE HepaBeHCTBAa. CHUCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Permrenne TekCTOBBIX 3a1a4
4 YucnoBsle OCIEN0BATEIBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHNUS TTOCIIE0BATELHOCTEH

4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyiia CI0KHBIX MPOLIEHTOB
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5 OyHKIIUA
Oynkius, crocodsl 3ananus GyHkun. ['papuk ¢pynkumu. O6macTs onpeaeaeHus
U MHOXecTBO 3HaueHwid  Qynxmum. Hymm  Qynxmum.  [Ipomexyrku
5.1. 3HAaKoONOCTOAHCTBA. IIpomMekyTku MOHOTOHHOCTH (yHKIMH. MakcuMymsl WU
MUHUMYMBbl (yHKIMM. HauOosbliee M HaumMmeHblllee 3HaueHUE (QYHKLUUU Ha
MIPOMEKYTKE
6 KoopanHaTsl Ha IpsIMOi U TIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GpUrypsl 1 UX CBOICTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHUKU
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenue reoMeTpuuecKux BEIUUYUH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pader
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YYEBHO-METOJANYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYEHUKA

MartemaTuka. Aiaredpa: 7 kiaacc: 0a30Bblii yPOBeHb: Y4eOHUK/
FO.H.Makapwbiues, H.I'.-Munaok u 1.1.; noa pea. C.A. TeasikoBckoro.- 17-u3n.,
Mocksa: IIpocseunienue, 2025

Auredpa. 7 kiaacc: yued aast oomeoopaszosar. Opranmzaumii/ FO.H.Makapbrues

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

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHE
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