MHUHUCTEPCTBO MPOCBEUEHUA POCCUMACKON ®EJAEPAILIUA
MuHuCTEpPCTBO 00Pa30BAHUS M MOJIOAEKHOMH MOJTUTHKHA

CepasioBckoii 00s1acTH

Yupasiienue o0pazoBaHusi AIMUHHCTPALMUA APTHHCKOIO FOPOACKOI0
oxkpyra MyHuuunajgbHoe 0101:KeTHOE 00111e00pa3oBaTeIbHOE YUPeKIeHHe

MBOY «Kypkunckasa OOID»

[IpunsTa Ha 3acenaHun YTBEepKIAEHO:
[Temarornueckoro cosera npukazoMm aupekropa MBOY
«KypkuHckas

[Tporokon Ne 1 ot 28.08.2025r. OOLI» Ne 140-ox ot «28» aBrycra 2025r.

PABOYAS ITPOTPAMMA
(ID 7888699)

YueOHOro Kypca «AJredpa»

U1 oOydJaromuxcs 7-9 KiaccoB



c.Kypknu 2025



HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OJHUM U3 OMNOPHBIX KYpPCOB OCHOBHOI'O OOIIETO
oOpa3oBaHusA: OHa OOEcNeurMBaeT W3y4YeHUEe JAPYruxX JUCLHUIUIMH, Kak
€CTEeCTBEHHO-HAYYHOT'O0, TaK W TyYMaHUTAPHOTO LMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO ISl TPOJOJDKEHHS OoOpa3oBaHUS U B TOBCEAHEBHOW KU3HM.
PazButre y 00Oydarmuxcsi HAy4YHbIX MPEJACTABICHUU O MPOUCXOKICHUU U
CYIIHOCTH aireOpandyeckux abCTpakIuid, Cloco0e OTpaKEeHUs MaTeMaTHUYECKON
HAyKOH SIBIEHUM W MPOLIECCOB B MPUPOJIC U OOIIECTBE, POJIM MATEMAaTHUYECKOTO
MOJCIMPOBAHUS B HAYYHOM TIO3HAHMM U B TPAKTUKE CIOCOOCTBYET
dbopMUPOBaHUIO  HAYYHOTO  MHUPOBO33PEHUS W  KAaueCTB  MBIIJICHUS,
HEOOXOAUMBIX JIJIsl aJIalTalliy B COBpeMEHHOM IUppoBOM ob1iecTBe. M3yueHue
anreOpbl o0ecreurnBaeT pa3BUTUE YMEHMsI HAOJIO[aTh, CPAaBHUBATh, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTUYHOCTH  MBINUICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOM JEHCTBUSI M BBIBOJIBI, (POPMYIUPOBATH
yTBepxkAcHUsA. OCBOCHHE Kypca anreOpsl 00ecreuynBaeT pa3BUTHE JIOTHUYECKOTO
MBIIUICHUST OOYYaIOIMMUXCS: OHU HUCIONB3YIOT JCAYKTUBHBIC U HHIAYKTHBHBIC
paccyxaeHusi, 0000IIeHNE W KOHKPETU3AINI0, a0CTparupoBaHUE W aHAJIOTHIO.
OOyuenue anrebpe mpeanoyaracT 3HAYUTENBHBIA OO0OBEM CaMOCTOSTEIBHOU
JESTEIBHOCTH OOYYaIOIIUXCS, TOITOMY CaMOCTOATEIBHOE pEIIeHHE 3a]1a4y
ABJIIETCS peajn3aluen e TeIbHOCTHOTO MPUHIUIIA O0YUCHHUS.

B crpykrype mporpammbl yueOHOro Kypca «Anredpa» sl OCHOBHOTO
obOmero  oOpa3oBaHHS OCHOBHOE€ MECTO 3aHMMAIOT  COJEpKaTeIbHO-
MeTonuYeckue JuHuM: «Yucma U BbIYMCICHUS», «Anrebpanyeckue
BBIDAXKCHHS», «YPAaBHEHUS W HEpaBeHCTBa», «PyHkuun». Kaxnas u3 s1ux
coJlepKaTeIbHO-METOIMYECKUX JIMHUM pa3BUBACTCS HAa MPOTSHKEHUU TPEX JIET
U3YYEeHHs Kypca, B3aUMOJICUCTBYS C APYTMMH €ro JMHUSIMHU. B xoxe u3yueHus
y4eOHOro Kypca OOy4YaromuMcs MPUXOJIUTCS JIOTMYECKH PacCyXAaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3U ¢ 3TUM B mporpammy
y4eOHOro Kypca «AureOpa» BKIIOYEHBl HEKOTOPHIE OCHOBBI JIOTHKH,
MpEACTaBIECHHbBIE BO BCEX OCHOBHBIX pa3jieslax MaTEMaTUYECKOT0 00Opa30BaHUs U
CIIOCOOCTBYIOIIIME  OBNAJCHUIO OOYYArONIUMHUCS OCHOB  YHHBEPCAIBHOTO
MaTeMaTthudeckoro s3bika. Cojaep)kaTeabHOM U CTPYKTYPHOM OCOOEHHOCTHIO
y4e0HOTO Kypca «AnreOpay sBISIETCS] €T0 HHTETPUPOBAHHBINA XapaKTep.

Conepxanne nuHUM «UWclia W BBIYUCICHUS» CIY)KHT OCHOBOHM IS
JadbHENUIIEro U3y4YeHHs] MaTEMAaTUKH, CIOCOOCTBYET Pa3BUTHUIO Y OOyYarOLIUXCS
JIOTUYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHSI TOTH30BATHCS aJITOPUTMAMH,
a TakkKe TMPUOOPETCHUIO TMPAKTHUYCCKUX HABBIKOB, HEOOXOIUMBIX IS



MOBCEIHEBHOM ®KU3HU. Pa3BuTHE MOHATHS O YHCIIE HA YPOBHE OCHOBHOTO OOIIIETO
0o0pa3oBaHUsl CBSI3aHO C PAIMOHAIBHBIMU U HPPALMOHAIBHBIMUA YHUCIAMU,
dbopMupoBaHUEM TMPEACTABICHUN O JACUCTBUTEILHOM 4YHUCIE. 3aBeplIcHUE
OCBOEHHSI YMCIIOBOM JIMHUU OTHECEHO K CpelHEMY 00IIeMy 00pa30BaHHUIO.

Conepxanue JByX aireOpamdeckux JUHUA — «AJjreOpanueckue
BBIpQXKEHUS» U «YPaBHEHHS U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO Y
oOy4aromuxcs MaTeMaTUYECKOro armapaTa, He00X0AUMOro Jis peleHus 3a1a4
MaTeMaTHKU, CMEXKHBIX MPEIMETOB U MPAKTHUKO-OPUEHTUPOBAHHBIX 3a1ad. Ha
YPOBHE OCHOBHOI'O 00Iero oOpa3oBaHUs Y4YeOHBIH MaTepuall TpyHnInupyercs
BOKPYT' pallMOHAIIBHBIX BbIpaXKeHUU. Ausredpa JIeMOHCTPUPYET 3HAUYCHUE
MaTEeMaTHKU KaK s3bIKa JJIsl TOCTPOCHUSI MaTeMaTHYECKUX MOJIENCH, ONMUCaHus
IPOLIECCOB U SABJIICHUN pealbHOTo Mupa. B 3amaun oOydyeHus: anredpe BXOIAT
TaK)Ke JTaJIbHEeHIIIee pa3BUTHE AITOPUTMUYECKOTO MBIILICHUs, HEOOXOAMMOTO, B
YaCTHOCTH, JJISI OCBOCHHMS Kypca HWH(OPMATUKH, W OBJIQJCHUE HaBBIKAMU
NENyKTUBHBIX  paccyxkaeHuid.  [IpeoOpa3zoBaHme  CHMBOJIBHBIX  (hopMm
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHHUsS, CIOCOOHOCTEH K MaTeMaTHYECKOMY
TBOPYECTRBY.

Conepxanue  (QyHKIIMOHATBHO-TpaUYECKOW JIMHUM  HalleJIeHO Ha
nojiyueHue OOyYaroNIMMHUCS 3HAHUW O (QYHKIMSIX KaKk  BaKHeHIen
MaTEMaTUYECKOM MOJENU J/Jid ONHCAHHWS U HCCIENOBaHUSA Pa3HOOOPA3HBIX
IpoIeCCOB U SIBJICHUN B mpupoAe u obOmiectBe. M3ydyenwe wmartepuana
CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOMIMXCS YMEHHS HCIOIb30BaTh pa3InyHbIC
BBIPA3UTENbHBIE CPEACTBA SI3bIKA MATEMATHKU — CJIOBECHBIEC, CUMBOJIMYECKUE,
rpaduyueckre, BHOCUT BKJIad B (GOpPMHpPOBAHUE TMPEACTABICHUN O pOJIH
MaTEMaTUKU B PA3BUTHH IIUBUIN3ALNN U KYJIbTYPHI.

CornacHo ydeOHOMY TuIaHy B 7-9 Kiaccax Hu3ydyaercs y4eOHBIH Kypc
«Anrebpay», KOTOPBIN BKIIOYAET CIEAYIOIINEe OCHOBHBIE Pa3/ieNbl COACPKAHNUS:
«Yucna W BBIYUCICHUS», «ANTeOpandecKue BBIPAKEHUS», «YPaBHEHUA U
HEpaBEHCTBaY, «DYHKIIUW.

Ha uzyuenue yue6HOTO Kypca «Anredpa» orBoautcs 306 yacoB: B 7 kiiacce
— 102 ygaca (3 yaca B Henento), B 8 kimacce — 102 vaca (3 yaca B Heneno), B 9
kiacce — 102 yaca (3 yaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE U JIECSTHUUYHBIE, IEPEX0] OT OAHOU (HOPMBI 3aMKCH
npobeit k gpyroil. [loHsaTHe palnMOHAIBHOIO 4YHCa, 3aluCh, CpPaBHEHHE,
yIOPSIOYMBAHUE pAlMOHATBHBIX uucell. ApupMeTuueckue JIeUCTBUS C
palMoHaNIbHBIMU YKciaMu. Penienne 3aa4d u3 peaabHOM MPAaKTUKU HA YacTH, Ha
TpoOHu.

CrerneHb ¢ HaTypaJdbHBIM IOKa3aTEJNEM: OIpeiesieHne, MpeoOpa3oBaHue
BBIPDAKCHUN Ha OCHOBE OIpEeeHUs, 3amuch OONbIuX uucen. [IpoiueHTsl,
3aMuCh MPOIEHTOB B BHUJE APOOU M JAPOOU B BUJE MPOIEHTOB. TpuU OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a/1a4 U3 PeAIbHON MPAKTUKH.

[IpumeHeHne TMPU3HAKOB JACITUMOCTH, PAa3JIOKEHUE HAa MHOXKUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCUMOCTH, B TOM 4HCle TmpsMmas ©  oOpaTHas
IPOMOPIMOHATBHOCTH.

AuireOpanyeckue BbIPpasKeHUS

IlepeMeHHblE, YHCIIOBOE 3HAYEHHUE BBIPAKEHUS C  IEPEMEHHOM.
JlonycTrMmble 3HauyeHUs IepeMeHHbIX. lIpencraBieHue 3aBUCUMOCTH MEXKIY
BeJIMYMHAMH B BHUE GopMyinbl. Beruucnenus no dopmynam. [IpeobpaszoBanue
OYKBEHHBIX BBIPAXKEHUHN, TOXKIECTBEHHO paBHBIC BBIPAKEHUS, IpPaBUIIA
npeoOpa3oBaHUsi CyMM HM TPOU3BEICHUM, TMpaBWia pPACKPBITUS CKOOOK U
IPUBEICHUS TTOJJOOHBIX CIIaraeMBbIX.

CBoiicTBa CTENIEHU C HATYypaJIbHBIM ITOKA3aTEIIEM.

OnHowrensl u  MHoroujeHbl. CreneHb MHorowieHa. (CloeHue,
BBIUNTAHUE, YMHOXKEHUE MHOTOWICHOB. DOpMyJIbI COKPAIIEHHOTO YMHOKECHUS
KBaJpaT CyMMbl W KBaapar pa3zHoctd. PDopMyrna pa3HOCTHM KBaJapaToB.
PaznoxeHne MHOrO4JIEHOB Ha MHOXKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpeHb ypaBHEHUS, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHE C OJHOM MEPEMEHHOM, YUCIO KOPHEH JIMHENMHOIO
YpaBHEHHUSI, pEUICHUE JUHEWHbIX ypaBHEHHU. CoCTaBJI€HUE YpPaBHEHUU IO
YCJIOBHIO 3aJaun. PenieHne TeEKCTOBBIX 33/1a4 C HOMOIIBIO YPaBHEHUM.

JIuneliHoe ypaBHEHUE ¢ ABYMS IEPEMEHHBIMHU U ero rpaduk. CucrteMa IByx
JIMHEMHBIX YPaBHEHUW C JIByMs NEPEMEHHBbIMHU. PemeHne cucteM ypaBHEHUI



crnoco0oM moAcTaHOBKHU. [IpuMepbl pemeHuss TEeKCTOBBIX 3aJad € MOMOUIBIO
CUCTEM ypaBHECHUM.

DyHKUUH

Koopaunara Toukn Ha mnpsmoil. UwucioBble NpomexyTku. PaccrosHue
MEXAY ABYMS TOYKaMU KOOPIUHATHOU IPSIMOM.

[IpsimoyroinibHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U opJuHaTa
TOYKM Ha KOOpPAMHATHOM muiockocTu. Ilpumepsl rpadukoB, 3aIaHHBIX
dopmynamu. UreHue rpadukoB peasibHbIX 3aBUcUMocTel. [loHaTue GyHKUUU.
I'padux pynkumu. CoiictBa pyHkuuii. JIuneltnas pynkuus, e€ rpaduk. I'padux

¢yakuun y = [x|. I'papuueckoe pelieHrne TUHEHHBIX YpaBHEHUH U CHUCTEM
JIMHEVHBIX YPaBHECHUM.
8 KVIACC

Yucia v BbIYMCICHUS

KBaapatueiii kopens u3 uucna. Ilonarue o0 HppalMoOHATIBLHOM 4YHUCIE.
JlecsiTuunbie NPUOITMKEHUS UppalMOHAIBHBIX YyuUCell. CaoiicTBa
apuMETHUYECKUX KBAJPATHBIX KOPHEH W WX MPUMEHEHHE K MPeoOpa3OBaHHIO
YHUCJIOBBIX BBIPAKEHUN U BBIUUCICHUAM. JIeICTBUTENbHBIC YHCTIA.

Crenens ¢ nenbIM okaszaTesneM u e€ coiictBa. CTaHIapTHas 3alUCh YUCTA.

Anrebpanueckue BeIpaKeHUIAJIreOpandeckne BbIpaskeHUsl

KBagpaTHblii TpE€XuieH, pasjloKEHUE KBaJpaTHOTO TpEXWIEHA Ha
MHOHUTEIH.

Anrebpandeckass ApoO6b. OCHOBHOE CBOWCTBO aireOpanveckoil IpoOu.
CrnoxxeHue, BBIYMTAaHUE, YMHOXCHHUE, JEJICHHE alreOpandeckux Apooeil.
PanronanbHbIe BEIpXKEHUS 1 KX TTPE0Opa3oBaHUE.

YpaBHEHHUs U HEpABEHCTBAY pABHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBaJApaTHOTO YypPaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOAAIIMXCS K IMHENHBIM U KBAaIPATHBIM.
[Ipocretinue ApoOHO-paIIMOHATEHBIE YPABHEHHUS.

I'paduueckas naTEpHpeTalls YPAaBHEHUI C ABYMSI IEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YpPABHEHUN C JABYMs II€pEMEHHBIMH. lIpuMepbl pemeHust cucreM
HEJINHENHBIX YPABHEHUH C IByMs IEPEMECHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandecKuM CriocoOOM.

UucnoBble HEpaBEeHCTBA M WX CBOMCTBA. HepaBeHCTBO ¢ 0aHOMN
NepeMEHHONW. PaBHOCWIIBHOCTH HEPABEHCTB. JIMHEHHbIE HEPABEHCTBA C OJIHOU
nepeMeHHONW. CHCTEMBI TMHEUHBIX HEPABEHCTB C OJTHOW NEPEMEHHOM.

OyHKINM PYHKIHA



[lonstue ¢ynkuuu. OOnacTb omnpeAesNeHuss W MHOXECTBO 3HAYECHUU
¢ynxuuu. CriocoObl 3a1aHus (PYHKIHIMA.

I'padux Qynkiuu. Yrenue cBoilcTB PpyHkuu no e€ rpaduky. [Ipumepst
rpadukoB GyHKUIUNA, OTPAXKAIOLUUX peaTbHbIe MPOIECCHI.

OYHKIMY, ONUCHIBAIOIIME TMPSAMYIO U OOPATHYIO MNPONOPLUUOHAIBHBIE
3aBHCHMOCTH, HX rpaduku. OyHKImH y = x2, y = x3, y = \x, y=|x|. Tpaduaeckoe
pelLIEHUE YPABHEHUMN U CUCTEM YPABHECHUU.

9 KUIIACC

Yucaa v BbIYMCICHUS

PanmonanpHbie yncia, UppalmoHaIbHbIC YHUCIIA, KOHEYHbIC U OECKOHEUHBIE
JecATUYHble apoOu. MHOXECTBO JEMCTBUTENBbHBIX YHCEN, JACHCTBUTEIbHbBIC
yuciaa Kak OECKOHEUHbIE JIeCATHYHBbIE Jpobu. B3auMHO omHO3HAYHOE
COOTBETCTBUE MEXKAY MHOMXKECTBOM JICHCTBUTEIBHBIX YUCENI U KOOPJIMHATHOMU
IIPSIMOM.

CpaBHeHHE JCHUCTBUTENBHBIX YHCEN, apuMETHUYECKUE JEHUCTBHUS C
JNEUCTBUTEIILHBIMU YHUCIIAMHU.

Pa3mepbl 00BEKTOB OKPYKAIOIIETO MHUPA, IJIUTEIBHOCTH IPOILECCOB B
OKpPY’KaroIIeM MHpE.

[MpubnuxénHoe  3Ha4YeHHE  BEIWYMHBI, TOYHOCTh  MPUOIMKEHHUS.
Oxkpyrienne uncen. [I[pukuaka v OLIEHKA Pe3yJIbTaTOB BBIUYNCICHH.

YpaBHeHUs U HEPABEHCTBA

JluneriHoe ypaBHeHHE. Permienne ypaBHEHUM, CBOISIIUXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHuwe. PemieHue  ypaBHEHHM, CBOIAIIMXCA K
KBaJIpaTHbIM. bukBagpatHoe ypaBHeHHe. [Ipumepbl pelieHus YypaBHEHHUM
TPEThEU U YETBEPTOM CTEIICHEN PA3IIOKEHUEM HA MHOXKHUTEIIH.

Pemienrie npoOHO-pallMOHANIBHBIX ypaBHEHUM. PerieHne TeKCTOBBIX 3a/1a4
anreOpanyecKuM METOIOM.

VYpaBHeHUE ¢ AByMs IEPEMEHHBIMU U €ro Tpaduk. Pelienne cuctem IByX
JIMHEMHBIX YPAaBHEHHUM C JBYMsI IE€PEMEHHBIMU. PemeHue cucrem JIByX
YpPaBHEHUW, OJHO M3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOM CTEIECHHU.
['padraeckas mHTEpIIpETAIUS CUCTEMBI YPAaBHEHUH C ABYMSI TIEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CriocoOOM.

HucnoBble HEPABEHCTBA U X CBOWCTBA.

Pemenne nmuHENHBIX HEPABEHCTB C OJHOM NepeMeHHOM. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJIHOW IepeMeHHOM. KBaJapaTHble HEpaBEHCTBA.
I'paduueckass uHTEpHpeTanysi HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS
[IEPEMEHHBIMMU.



OyHKIMN PYyHKIUHU

KBaapartuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabona, koopauHaThI
BEPIIMHBI apadoiIbl, 0Cb CAMMETPHUH MapaboJIbI.

I'padukn dymkumii: y =kx, y=kx + b, y=k/x, y=x3, y=Vx, y = |x| , # ux
CBOMCTBA.

UucnoBsle mociie10BaTeNIbHOCTHUHMCI0BBIE MOCAEA0BATEIbHOCTH U
nporpeccuu

[lonsiTHE YMCHOBON MOCIEAOBATENBHOCTH. 3aIaHUE TOCIEN0BATEIBHOCTH
peKyppeHTHOI dhopmyIioi u GopMyIIoii n-To YjeHa.

Apudmernyeckas u reomeTpuyeckas mnporpeccur. @opmyibl n-ro uyjieHa
apu(PpMETHIECKON U FTeOMETPUUYECKON IPOrPECCH, CYMMBI MEPBBIX /1 YIEHOB.

N306paxkeHne 4ieHOB apu(METHUYEeCKOW U IF€OMETPUUYECKON Mporpeccui
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIN U SKCITOHEHIMAIbHBIN POCT.
CioHbIE IPOLICHTBHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHA IIPOI'PAMMBI
YUYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJbTaTbhl OCBOCHUS NpPOrpaMMbl Y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

IOPOSIBJIEHUEM HMHTEpEca K TMPONUIOMY M HACTOSIIEMY POCCUHCKOM
MaTEMaTUKHA, LEHHOCTHBIM OTHOLIEHWEM K JIOCTH)KEHHMSIM POCCHUHCKHUX
MAaTE€MATHUKOB U POCCUICKONW MaTeMaTUYECKOW HIKOJbI, K UCIOJb30BAHUIO 3THX
JOCTHKEHUM B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJlaHWHA W peasi3aliu
€ro mnpas, MPEACTABICHHUEM O MAaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYP, ABJICHUN, IPOLEAYP IPakIaHCKOro 001ecTBa (Hanpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHHIO JTHUYECKUX MpoOIieM,
CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTUKEHHM HAyKH, OCO3ZHAHUEM
BaKHOCTU MOPaJIbHO-3TUYECKUX IPUHIUIIOB B AEATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha AaKTUBHOE Y4YacCTUE B PEIICHUWU MPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HANpPaBIE€HHOCTH, OCO3HAHUEM Ba)KHOCTM MAaTEMaTHYECKOTO
o0pa3oBaHUs HA MPOTSHKCHUM BCEH YKM3HM JUIS YCIICIIHON MPOdheCCHOHAIBHON
NESTENBHOCTH M PA3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HAHHBIM BBIOOPOM H
OCTPOCHHEM WHIUBUYaIbHON TPaeKTOpUH 00pa30BaHUS U KU3HEHHBIX TJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCThIO K HMOLIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCKUX OOBEKTOB, 3aJlay, PELICHUM, pacCyKICHUI, YMEHUIO BHJIEThH
MaTeMaTU4YeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JEATEIIbBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IIPEICTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, PUPOJIBI
U 0o0IecTBa, MOHUMAaHUEM MaTeMaTUYeCKOM HayKH Kak c(epbl 4eIOBEYECKOM
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUMMOCTH ISl Pa3BUTHSI LUBUIN3ALINH,
OBJIaJICHUEM SI3bIKOM MATEMATHKHU U MAaTEMaTHYECKOU KyJIbTYPO KaK CPEeICTBOM



MO3HAHUS MHpA, OBJIAJACHUEM MPOCTEUIIMMH HaBbIKAMU HCCIIE0BATEIbCKOM
NEeSATENbHOCTH;

6) ¢pusnyeckoe BocnmuTaHUE, (POPMHPOBAHNE KYJIbTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YHsI:

TOTOBHOCTBIO NMPUMEHATh MAaTEMaTUUYECKUE 3HAHHUS B MHTEPECax CBOETO
3I0pOBbs, BEIEHUS 3I0pOBOTO oOOpa3a JKM3HM (30pOBOE  MHUTAHUE,
cOQJIaHCUPOBAHHBIA PEXHUM 3aHATHH M OTAbIXa, peryispHas Qundeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABBIKA PEQIIEKCUU, NMPU3HAHUEM CBOETO
npaBa Ha OLIMOKY M TaKOTO K€ MpaBa APYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMell Ha MPUMEHEHHWE MaTEeMaTHYECKUX 3HAHUW NJis pelleHus
3a/1a4y B 00JIaCTU COXPAHHOCTH OKPYXKaIOIEeH Cpe/ibl, INIAHUPOBAHMS TOCTYIIKOB
M OLIEHKH UX BO3MOJKHBIX MOCJIEJICTBUIA JUIsl OKPY’KAIOIIEH Cpeibl, 0OCOZBHAHUEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX POOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHAIOUIUMCS YCIOBUSM COLUAIBHON U NPUPOIHOMT
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTHUECKYIO IESTeNbHOCTb, B TOM
qucle YMEHHE YUYMTbCA Yy JpYrMX JIIoAeH, npuodperaTtb B COBMECTHOM
JesITEeIbHOCTU HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMM U3 ONbITA APYTHUX;

HEOOXOAMMOCTbIO B (OPMHUPOBAHMM HOBBIX 3HAHU, B TOM 4YHCIE
GopMynupoBaTh UAEH, MOHATHS, TUIOTE3bl 00 OOBEKTaX U SBIEHUSAX, B TOM
YuCclie PAaHEee HEU3BECTHBIX, OCO3HaBaTh Ae(PULINUTHI COOCTBEHHBIX 3HAHHUM U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO  OCO3HaBaTh CTPECCOBYIO CHUTYyallUl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYAalLlMI0 KaK BbI30B, TPEeOYIOIIMHA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMaeMble pelIeHUus U AeUCTBUA, (HOPMYIHPOBATh U OLICHUBATH PUCKU U
nocieACTBUSA, (HOPMUPOBATDH OIBIT.

METAINPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruyeckue JelcTBU:

e BBISBIATH n XapaKTepU30BaTh CYIIECTBEHHBIC MpU3HAKH
MaTeMaTUYEeCKUX OOBEKTOB, MOHITHH, OTHOIICHUN MEXy MOHATHSIMH,
dbopMyITHpPOBATH ONpeIeICHNS TOHATHH, YCTAHABINBATH CYIIECTBSHHBIN
MpU3HAK KiIaccUu(pUKAIMK, OCHOBAHMS ISl O0OOIIEHUS W CpaBHEHHS,
KpPUTEPHUH MPOBOJIUMOTO aHAIN3A;



e BOCIPUHUMATh, (OPMYIHPOBATH W TPEOOPA30BHIBATH CYXKICHUS:
YTBEPUTEIbHBIC W OTPHIIATCIbHBIC, SIUHUYHBIC, YACTHBIC W OOIIHE,
YCIIOBHEIE;

e BBIABIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3U W
NpOTUBOpeUrsi B (pakTax, MAHHBIX, HAOTIOACHUSAX W YTBEPKICHHUSX,
npenjaratb ~ KPUTEPUM  JUISL  BBISABICHUS  3aKOHOMEPHOCTEH |
IIPOTUBOPEYHNIL;

e JIeNaTh BBIBOJBI C HCIIOIB30BAHUEM 3aKOHOB JIOTHKH, JICIYKTUBHBIX U
WHAYKTHBHBIX YMO3aKIIOUCHNUN, YMO3aKIIOUECHUH TI0 aHAJIOTHH;

e pa3bupaTh JI0KA3aTCIBCTBA MATEMATHUYCCKUX YTBEPKICHUU (TIPSIMbIC U
OT  TPOTUBHOTO),  TPOBOJHWTH  CAMOCTOSTEIBHO  HECIIOKHBIC
JI0Ka3aTeIbCTBA MaTeMaTHYECKUX (dakToB, BBICTPaWBaTh
apryMEHTAIIUIO, TPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBHIBAThH
COOCTBEHHBIE PACCYKIACHUS;

e BBIOMpATH CIOCOO pericHUS Y4eOHOW 3amadyu (CpaBHUBATH HECKOJBKO
BApUAHTOB PCIICHUS, BHIOMpATh HaWOOJICe MOAXOMAIUNA C yUETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTCPHEB).

ba3oBble ucciienoBaTe/ibCKUe 1€MCTBHS:

e HCIOJb30BaTh BOIPOCHI KaK  HCCIEIOBATECIbCKUH  MHCTPYMEHT
Mo3HaHMs, (GOPMYIUPOBATH BOIPOCHI, (DUKCHUPYIOIUE TPOTHUBOPEUHUE,
npoOJjieMy, CaMOCTOSITeJIbHO YCTaHaBJIMBAaTh HMCKOMOE M JIaHHOE,
dbopMupoBaTh TUMOTE3Y, APTYMEHTUPOBATH CBOIO IMO3UITUIO0, MHEHUE;

e TMPOBOAUTH IO CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY HECIIOMKHBIH
OKCTIIEPUMEHT, HEOOJBIIIOE  HUCCIASJOBAHME IO  yYCTAHOBJICHHIO
0COOEHHOCTEH MaTEMAaTHYECKOrO0 OOBEKTA, 3aBUCHUMOCTEHl OOBEKTOB
MEXTy COOOM;

e CcaMOCTOATENIBHO (opMynupoBaTh OOOOIIEHWS ©  BBIBOJALI IO
pe3yabTaTaM IMPOBEAEHHOTO HAOJIOJICHMS, MCCICAOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJYUCHHBIX PE3YJIbTaTOB, BBIBOJIOB M O00OIICHUH;

e IPOTHO3UPOBATHh BO3MOXKHOE PA3BHTHE IMPOIIECCA, a TAK)KE BBIIBUTATh
IIPEATIONIOKEHHUS O €TI0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ ungopmaumeii:

e BBIIBJIATH HEJAOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIUH, JTAHHBIX,
HEOOXOAUMBIX JIJIS PEIICHUS 3aa9H;

e BBIOMpATH, aHAJTU3MPOBATH, CHCTEMATHU3UPOBATh M HWHTEPIPETHPOBATH
UHOOPMAIIHIO PA3TUYHBIX BUAOB U (DOPM IIPEACTABICHUS;



BbIOMpaTh (opMy MpeacTaBieHUss HMH(GOpPMALUUU M WUIFOCTPUPOBATH
pellaemMbie 3a/ayd CX€MaMM, JuarpaMMaMH, WHOM rpadukod U HX
KOMOMHAIIUSIMU;

OLICHMBATh HAJEKHOCTh MH(POPMALIMKM MO KPUTEPUSIM, TIPEIJI0KEHHBIM
yUUTEIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eliCTBUSA:

BOCIIpUHMMATh H (GOPMYJIMPOBATh CYXKJICHHS B COOTBETCTBHH C
YCIIOBUSIMH U TIEISIMHU OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PCHHS B YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUS TI0
XOJy pEIICHUS 3a]]a4l, KOMMEHTHPOBATh ITOTYYCHHBIA PE3YIIbTAT;

B X0ji¢ OOCYXJCHHS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOM
TEMBI, TPOOJIEMBI, pelIaeMOi 3aaud, BbICKA3bIBATh HJICH, HAIICIICHHBIC
Ha TIOMCK PECIICHHS, COMOCTABIIATh CBOU CYXICHUS C CYKICHUIMHU
JAPYTHX YYaCTHUKOB JIMAJiora, OOHApy)XMBaTh pas3iIMYMe W CXOJICTBO
NO3UIMH, B KOPPEKTHOH ¢opme (GopMyIupoBaTh pa3HOTIIACHS, CBOU
BO3PaKCHHS;

NPEJCTaBIATh  PE3YNbTaThl  PEIICHHUS  3aJa4d, OKCIICPUMCHTA,
UCCJIEIOBAaHUsA, TPOEKTa, CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUJICHUSI C Y4Y€TOM 3ajad TNpe3eHTallid U O0COOCHHOCTEH
ayJInTOPUH;

NOHMMAaTh W  HCHOJB30BaTh  NPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYaTbHON pabOThl MPU peUIeHUU Y4YeOHBIX MaTeMaTUYEeCKUX
3ajay;

OpUHUMATh  1€Jb  COBMECTHOM  JEeATeIbHOCTH,  IUIAHUPOBATh
OpraHM3aIlii0 COBMECTHOM paboThl, pacHpeneisTb BHIbI padoT,
JIOTOBAapUBAThCS, OOCYXKJIaTh MPOIIECC M Pe3ybTaT paboThl, 0000IIaTh
MHEHHS HECKOJIbKHUX JIFOICH;

y4acTBOBAaTh B TPYMIOBHIX (opmax paboThl (0OCYyKIaeHus, OoOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMBbI W JPYTHUE), BBITIOJHATH CBOIO YacTh
paboThl M KOOPJAWHUPOBATH CBOW JACHCTBUS C JPYTUMH WiICHAMHU
KOMaH/Ibl, OI[CHUBATh KauyeCTBO CBOETO BKJAJa B OOLIMN TPOIYKT IO
KpUTEPUSIM, CPOPMYITMPOBAHHBIM yYACTHUKAMH B3aUMOJICHCTBU.

PeryasiTuBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranuszanus:

CaMOCTOSITEJIbHO COCTABJIATH IJIaH, AJITOPUTM PELICHUS 3a1a4u (MU eTo
4acTh), BBIOMPATH CIIOCOO PEIICHUS C YYETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTUPOBAaTb U KOPPEKTUPOBATH
BapUaHTHI PEIICHUN ¢ yU€TOM HOBOU MHPOPMAIUU.



CaMOKOHTPOJIb, IMOIMOHAIbHBIN MHTEJJIEKT:

e BIANETh CIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTpOJS TIpoliecca H
pe3yJibTaTa pelIeHUs MATEMATUYECKOW 3a/1a4H;

e TMPEABUIIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PEIICHUU
3a7]a4i, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWJIEHHBIX OIMOOK, BHISBICHHBIX TPYAHOCTEH;

e OIICHUBAaTh COOTBETCTBUE pE3yJbTaTa JEATEIbHOCTH IOCTABICHHOU
HeId W yCJIOBUSIM, OOBSICHATh TNPUYMHBI  JOCTHIKEHUS WU
HEJIOCTM)KEHUSI  1IeNIM,  HaXOAWTh  OIMMOKYy, J1aBaTh  OIICHKY
pUOOPETEHHOMY OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

K konmy oOydenus B 7 kjacce oOyd4aromMICS MOJYYUT CIEAYIONINE
peAMETHBIE PE3YJIHTATHI:

Yucsa v BLIYUCTICHUS

BrinonHsATh, codyeTass yCTHbICE W MUChbMEHHBIE TPUEMBI, apudmeTnyecKue
JNEUCTBHS C PALMOHAIBHBIMHU YHCIIAMMU.

HaxonuTe 3HaueHUs YMCIOBBIX BBIPAKEHUM, TPUMEHSITh Pa3HOOOpa3HbIC
CIoCOOBI ¥ TPUEMBI BEIUUCIICHUS 3HAUEHUN JPOOHBIX BRIPAKEHUH, COEPIKAIINX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOU.

[lepexoanTh OT 0JIHOM (HOPMBI 3aNTUCH YUCEIN K Apyroi (mpeoOpa3oBbIBATh
JNECATUYHYI0 JpoOb B OOBIKHOBCHHYIO, OOBIKHOBEHHYIO B JICCATHUYHYIO, B
JaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATh U YNOPSAI0YUBATH PALlMOHAIIbHBIC YUCIIA.

OKpyrasaTh yucia.

BbINONHAT NOpPUKWUIKY M OLIEHKY pPE3yJbTaTa BBIYUCICHUM, OLEHKY
3HAYEHUM YHCIIOBBIX BBIPAXKECHUN. BBINOIHATE NEUCTBUS CO CTEIEHSAMH C
HaTypaJIbHbIMH MOKA3aTEISIMU.

[IpuMeHsAT, NOpU3HAKK — JIEIUMOCTH, Pa3I0KEHUE Ha  MHOKUTEIU
HaTypaJIbHBIX YUCET.

Pemiath mpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4M, CBA3aHHBIE C OTHOLICHUEM
BEJINYMH, MPOMNOPLUHUOHATIBHOCTHIO BEJIMYMH, MPOLEHTAMH, UHTEPIPETUPOBATH
pEe3yAbTaThI PEIICHUS 3a/1a4 ¢ YUETOM OIpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

Auredpanyeckue BbIpaKeHUA

Ncnonw3oBaTh anreOpanyecKkyro TEpPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSITh
e€ B Ipolecce OCBOCHUS y4eOHOT0 MaTepurara.



Haxonuth 3HaueHusi OyKBEHHBIX BBIPAKEHUNU MPHU 33aJaHHBIX 3HAYCHUSX
MePEMEHHBIX.

BoinonusaTe mpeoOpa3oBaHUsl  LEJIOTO  BBIPAKEHUST B MHOTOWICH
MIPUBEJICHUEM TTOJOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BbINonHATh yMHOXKEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTIOYJIeHa Ha
MHOT'OYJIEH, TPUMEHSITEH (hOPMYJIBI KBaJpaTa CyMMbI U KBaJipaTta pa3HOCTH.

OcyiecTBIsATh Pa3ioKeHUEe MHOTOYWIEHOB Ha MHOMKHUTEIH C MOMOIIbIO
BBIHECEHUsSI 3a CKOOKM OOIINEro MHOXHUTENS, TPYHIUPOBKH CllaraeMbIX,
npuMeHeHus (OPMYJT COKPAIIEHHOTO YMHOKECHHUSI.

[IpumensTs mpeoOpa3oBaHUsT MHOTOYJICHOB ISl PEIICHHS Pa3THUYHBIX
3a/1a4 U3 MaTeMaTHKH, CMEXKHBIX MIPEJIMETOB, U3 pealIbHON MTPAKTHUKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATypalbHBIMU IMOKa3aTeNIAMH IS
npeoOpa3oBaHus BEIPAKCHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemiath nuHeiHbIE ypaBHEHUS C OJTHOW MEPEMEHHOM, TPUMEHSS TTpaBuiia
nepexoja OT HCXOJAHOTO ypaBHEHUS K pPaBHOCWIBHOMY emy. [IpoBepsTsb,
SIBJISIETCS JTX YUCJIO KOPHEM YPaBHECHUSI.

[TpumensTe rpaduyueckre METOIbI MPU PEIICHUH JTUHEHHBIX YpaBHEHUN U
UX CHCTEM.

[lonOupaTh mpuMepsl Map YUCEN, ABISIONIMXCA PEIIEHUEM JIMHEWHOTO
YPaBHEHHUS C IByMs TIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOM IUIOCKOCTU TpaduK JUHEHHOTO0 ypaBHEHHS C
IBYMs TIEPEMEHHBIMH, TOJb3YSCh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHHSI.

PemaTe cucteMbl ABYyX JIMHEWHBIX YPAaBHEHHM C JBYMS MEPEMEHHBIMH, B
TOM YHCJIe TpauIecKy.

CocTaBiiTh W pemaTrh JHUHEHHOE YpPaBHEHUE WJIH CHUCTEMY JMHEHHBIX
YpaBHEHHM IO YCIOBHUIO 3aJa4d, HWHTEPIPETUPOBATbH B COOTBETCTBUU C
KOHTEKCTOM 3314 MOJYyYECHHBIA pe3yJIbTarT.

DOyHKUUA

N300paxkath Ha KOOPAWHATHOM WPSMON TOUYKH, COOTBETCTBYIOIINE
3aIaHHBIM KOOpAMHATaM, JIy4d, OTPE3KH, WHTEPBAJIbI, 3aMUCHIBATh YUCIIOBBIC
MIPOMEXKYTKHU Ha alNreOpandeckoM si3bIKE.

OTMeuath B KOOPJAMHATHOW IJIOCKOCTH TOYKH MO 3aJaHHBIM KOOpAHHATaM,
cTpouTh rpaduku TMHEHHBIX QyHKIUA. CTpouTh Tpaduk GyHKIUU y = [X]|.

OnucelBaTh € MOMONIBIO (PYHKIUN HW3BECTHBIE 3aBUCUMOCTU MEKIY
BEJIMYMHAMU: CKOPOCTbh, BpEMsl, PAcCCTOSIHUE, 1I€HA, KOJIMYECTBO, CTOUMOCTb,
MIPOU3BOIUTENLHOCTD, BpeMsi, 00bEM pabOTHI.



Haxonuth 3HaueHune GyHKIMMU MO 3HAYEHUIO €€ apryMeHTa.

[TonumaTte rpadguueckuii cnoco0 NpeacTaBiIeHUs U aHaIW3a UH(OpMAaIIH,
U3BJEKaTh M WHTEPOPETUPOBaTh HHPOpMAIUI0O U3 TPapUKOB pealbHBIX
IIPOLIECCOB U 3aBUCUMOCTEM.

K konmy oOyuyenuss B 8 kuiacce oOydaromuiicss MOJYYUT CIEAYIOLINE
MPEIMETHBIE PE3YIbTATHI:

Yuciia v BbIYMCICHU S

Hcnonb3oBaTh HaYadbHBIE TPEACTABICHUS O MHOXKECTBE JEUCTBUTEIIBHBIX
yucea  JUIl  CPaBHEHUS, OKpPYIVICHHS W BBIYMCICHUH, H300pa)xaThb
JNEUCTBUTENIBHBIE YMCIIAa TOYKAMHU Ha KOOPJAUHATHOU MPSIMOM.

[IpuMensTh TOHSATHE apUPMETUYECKOTO KBAJIPATHOTO KOPHS, HAXOJUTh
KBa/IpaTHbIC KOPHU, UCIIOIB3YS MPU HEOOXOJIUMOCTU KAIbKYJISATOP, BBHITIOIHATh
npeoOpa3oBaHusl BBIPAKEHUM, COJEpKAIIUMX KBaJpaTHbIE KOPHHU, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Hcnonws3oBaTh 3amvcu OOJBIINX U MaJIBIX YUCE ¢ TIOMOIIBIO ECATHYHBIX
npoOeii u creneHeit yucia 10.

AJire0panvecKne BbIPasKeHU s

[IpuMeHATP MOHATHE CTENEHW C MEJIbIM [0KAa3aTelIeM, BBIIOJIHITh
npeoOpa3zoBaHus BEIPAKEHUN, COACPKAIINX CTENIEHHU C EJIBIM MTOKa3aTeIeM.

BoInonHATh TOXKAECTBEHHBIE MPE0OPa30BAHUS PAIIMOHATBHBIX BEIPAKEHUN
Ha OCHOBE TpaBWJI IEUCTBUI HAJl MHOTOWICHAMH U aJIreOpanyecKUMHU IPOOSIMH.

PacknaapiBaTh KBagpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[TpumensTh mpeobpa3oBaHus BEIPAKEHUM IS PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEMATUKH, CMEXHBIX PEIMETOB, U3 PEATbHOM MPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pewiats nuHeliHble, KBaJIpaTHBIE YPAaBHEHUS U PALIMOHAJIBHBIE YPABHEHUS,
CBOJAIIMECA K HUM, CHCTEMBI IBYX YPaBHEHUH C JIByMs IEPEMEHHBIMHU.

[IpoBOINUTE MPOCTEUIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPAaBHEHUI,
B TOM YHCIIE C NMPUMEHEHHUEM TIpapUUeCcCKuX MPEeACTaBICHUIN (yCTaHABIWBATD,
MMEET JIM YPAaBHECHUE WJIM CHUCTEMA YPABHECHHUU PEIICHUs, €CIU HMEET, TO
CKOJIbKO, U Mpoyee).

[lepexoanTh OT cOBEeCHON (HOPMYITUPOBKHU 33/7aud K €€ anredpandecKon
MOJIEJIA C TOMOIIBIO COCTaBJICHUS YPaBHECHHUS WJIM CHCTEMBI YPaBHEHH,
WHTEPNPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 33Ja4d MOJyYEHHBIN
pe3yJibTar.

[IpuMeHsTh CBOMCTBA YHUCIOBBIX HEPABEHCTB [Jii CPABHEHUS, OLICHKU,
pelarh JUHEMHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M UX CHUCTEMBI, 1aBaTh



rpauyuecKy0 WIUIIOCTPALMI0 MHOXECTBA PEUICHUH HEPaBEHCTBA, CHUCTEMBbI
HEPABEHCTB.

DyHKUUH

[TonnmMats 1 UCTIOJIB30BATh (YHKIIMOHAIBHBIE MMOHATUSI U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYEHHUA), ONPEAEATh 3HaUeHHEe (QYHKLIHUU MO 3HAYEHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU 1O €€ rpaduky.

Ctpoutb rpapuku 3aeMeHTapHbIX GYHKIUNA BUJA:

y =k/x, y=x2, y = x3,y = |x|, y = VX, ONHCHIBATH CBOICTBA YHCIOBON
dbyakuu no e€ rpaduxy.

K konny oOydyenus B 9 kjacce oOydarOUIUiCs MOJIYYUT CIEAYIOIINE
NpeIMETHBIE PE3yIbTaTHI:

Yuciaa v BbIYMCICHUS

CpaBHUBATH U YIIOPSAOUYMBATH PAIlMOHATBLHBIC U UPPAIlMOHAIBHBIC YHUCIIA.

Beinonusate apudmernyeckue AEUCTBUS C pallMOHAJIBLHBIMU YHCJIaMH,
codeTrass YCTHbIE W TIMCbMEHHBIE TPUEMBI, BBINOJHATh BBIYUCICHHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxonuTe 3HaueHUs CTENEHEeW C IeNbIMU [OKa3aTelIMH M KOpPHEH,
BBIYHCIISIT 3HAYCHUS YUCIIOBBIX BBIPAKEHUM.

OKpyrJisITh IEMCTBUTENBHBIE YHCIA, BBINOJIHATH MPUKUAKY pe3yJibTaTa
BBIYHCIICHUH, OLIEHKY YMCJIOBBIX BBIPAXKEHHUIA.

YpaBHeHUs U HEPABEHCTBA

Pemiats nuHelHbIE U KBaJpaTHbIE YPAaBHEHUS, YPABHEHHUSI, CBOASIIUECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIIMOHATFHBIE YPaBHEHUS.

Pemartes cuctemMbl IBYX JMHEHWHBIX YPABHEHUUM C ABYMS NEPEMECHHBIMH U
CUCTEMBI ABYX YPABHEHHI, B KOTOPBIX OJHO YPAaBHEHUE HE SIBISETCS JIMHEWUHBIM.

PemaTte TekcTOBBIE 3amaun anreOpandecKUM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPABHEHHUSI UJIM CUCTEMBI IBYX YPABHEHHUI C IBYMS IEPEMEHHBIMH.

[IpoBOIUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPABHEHUI,
B TOM YHCIIE C NMPUMEHEHHUEM TIpapUUeCKuX MPEeACTaBICHUIN (yCTaHABIWBATH,
MMEET JIM ypaBHEHHE WM CHUCTEMAa YPABHEHUM pEIICHUs, €CIU UMEET, TO
CKOJIbKO, U MpoYee).

Pemiaty nuHeiliHble HEPABEHCTBA, KBAJIpaTHbIE HEPaBEHCTBA, U300pakaTh
pelieHrne HEpaBEeHCTB Ha YMCJIOBOW MPSIMOM, 3aMKMChIBaTh PEUIEHUE C MOMOIIBIO
CHUMBOIJIOB.

Pemiatb cucTemMbl JIMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKIIFOYAIOIINE KBAJAPAaTHOE HEPABEHCTBO, H300paxaTh PEIICHHE CHUCTEMBI
HEPABEHCTB Ha YMCIOBOM MPSIMOii, 3alIMCHIBATH PEIICHUE C TOMOIIBI0 CHUMBOJIOB.

Hcnonp3oBaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.



DyHKUUH
Pacno3naBaTth (QyHKUMM H3y4YeHHBIX BUIOB. [loKa3piBaTh CXEMaTHUYECKU

pacnoiokeHre Ha KOOPJIAMHATHOM MI0CKOCTH TpadukoB GyHKUUM Buaa: y = kx,
y=kx+b y=kix, y=ax2 +bx +c y=x3 y=1x, y = ||, B 3aBucuMocTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () yHKLIHIA.

Ctpoutb 1 N300paxkaTh cXeMaTUYECKU rpaUKu KBaAPATUUHBIX (DYHKIIHA,
OMKCHIBATh CBOMCTBA KBAJPATUUHBIX (PYHKIUHI MO UX Tpadukam.

PacriozHaBaTh KBaJpaTHUHYIO (QYHKIMIO 10 (opmyne, NPUBOIUTH
OpUMEPbI KBaJIpaTUUHbIX QYHKIUN U3 peaibHOU KU3HU, PUINKHU, T€OMETPUH.

Yuc10BbIe 10CJIE0BATEIBHOCTH U NIPOIPecCHu

Pacnio3HaBaTh apu(pMETHUYECKYI0O U T€OMETPUUYECKYIO NPOrpeccud Mpu
pa3HbIX cioco0ax 3a1aHusl.

BbInoNHATS  BBIUMCIEHUS C UCIHOJb30BaHUEM (QOpMylT n-ro ujieHa
apu(PpMETUIECKON U TE€OMETPUUYECKON TPOrPECCHi, CYMMBI MEPBBIX N YJICHOB.

N300paxkath 4jeHbl MOCHEAOBATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemartp 3aaun, cBsI3aHHBIE C YHCIOBBIMH MOCJIEI0BATEIBHOCTAMHU, B TOM
yuciae 3aJadyd U3 peaJbHOM JKM3HM (C MCHOJb30BAHMEM KaJbKYJATOpA,
U(PPOBBIX TEXHOJIOTUH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
HaumenoBanue KosmmuecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbHIE)
pa3iejioB U TEM KonTpoabneie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypChl
nporpamMmbl padoThI padoThI
Yucna u
| BBIUHCIICHUSL. )5 bu6moreka [IOK
PanmonanbsHbie https://m.edsoo.ru/7f415b90
qucna
) Anrebpanveckue 7 bubnuoreka [JOK
BBIpaXXEHUA https://m.edsoo.ru/7f415b90
3 VYpaBHeHus u 20 bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/7f415b90
4 Koopaunats! n 4 bubnuoreka [IOK
rpaduku. OyHKIUN https://m.edsoo.ru/7f415b90
5 [ToBTOpEeHuE 1 6 bubnuoreka [IOK
0000111EeHNE https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB I10 102 0
[NPOI'PAMME




8 KUIIACC

HaumenoBanue KosmmmuyecTBo yacos
Ne DJIeKTpOHHbIe (LN (POBbIE)
pa3e/ioB M TeEM KoHTpoJbHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoTsI
Yucna u
bu6mmoreka [{OK
1 BBIUHCIICHUSL. 15
https://m.edsoo.ru/7f417af8

KBagparubsie kopHH
Yucna u

) BBIYMCJICHUSI. 7 bubmmoreka [JOK
CreneHsb ¢ 1HenbM https://m.edsoo.ru/7f417af8
MoKa3aTeseM
AnreOpandeckue

3 BBIPAKEHUSL. 5 | bubnuoreka [IOK
KBanpaTubiii https://m.edsoo.ru/7f417af8
TpEXUIIEH
AnreOpanveckue

4 BBIPAKCHUSL. 15 1 bubnuoreka [JOK
AnreOpandeckas https://m.edsoo.ru/7f417af8
IpoOb
YpaBHeHus U

5 HEpaBEHCTBA. 15 | bubnuoreka [JOK
KBanpaTtHeie https://m.edsoo.ru/7f417af8

ypaBHEHUS




YpaBHeHUs U
6 HEPAaBEHCTBA. 13 bubnuorexa [JOK
Cucremsl https://m.edsoo.ru/7f417af8
YpaBHEHUH
YpaBHeHus u
bubmmoreka [{OK
7 HEpPaBEHCTBA. 12
https://m.edsoo.ru/7f417af8
Hepasencrpa
g OyHKINHU. 5 bubnuorexa [JOK
OCHOBHBIE OHATHS https://m.edsoo.ru/7f417af8
9 OyHKIUN. 9 bubnuoreka [JOK
Yucnossle GpyHKIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEeHUE M 6 bubnuoreka [IOK
000011IeHNE https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne HaumenoBaunue KoJsnyecTBo 4yacoB
DJIeKTpOHHbIe (LN (POBbIE)
n/ pa3aeyioB  TeM KonrtpoiabHubie IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PecypcChl
n NporpamMmbl padoThI padoTsI
| Yucna 1 BBIYUCIICHUS. 9 bu6mmoreka [IOK
JlecTBUTENbHBIC YHCIIA https://m.edsoo.ru/7f419d08
YpaBHeHusa u
bu6moreka [IOK
2 HEpPABEHCTBA. Y PaBHEHUS 14 1
. . https://m.edsoo.ru/7f419d08
C OJTHOM TIEpEeMEHHOM
YpaBHeHus u
bu6moreka [IOK
3 HepaBeHcTBa. CHCTEMBI 14 1
. https://m.edsoo.ru/7f419d08
ypaBHEHUU
YpaBHeHus u
4 HEpPaBEHCTBA 16 1 Bubamorera [IOK
P ' https:/m.edsoo.ru/7t419d08
Hepapencrtpa
bu6mmoreka [IOK
5 o 16 1
YHIHHH https:/m.edsoo.ru/7t419d08
6 Yucnoselie 15 | bubmuoreka [JOK
MOCJIEI0BATEIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06061IeHNE, 13 | bu6mmoreka [JOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/7f419d08




OBIIEE KOJIMYECTBO

YACOB I10 I[TPOTPAMME 102







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHBbIE
padoTbI

IIpakTH4eckue
padoThI

Jara
U3ydyeHust

DJIeKTPOHHbIE
uudposbie
o0pa3oBartejibHbIE

pecypchbl

[ToHATHE panOHAIBHOTO
qucia

Apudmernueckue
JENCTBHUS C
palMOHAIbHBIMU YU CIIAMHU

Apubmernueckue
TNIEUCTBUS C
paloHaIbHBIMU YU CIIAMU

Apudmernueckue
NIEUCTBUS C
paloHaIbHBIMU YU CIIAMU

Apudmernueckue
IEUCTBUS C
paloHaIbHBIMU YHCIIAMU




Apudmernaeckue

6 JIEHCTBUSA C
paIMoHaIbHBIMU YHCIIAMU
CpaBHenue,
7 YIOPSITOYMBAHNAE
paIMoOHATBHBIX YUCEI
CpaBHeHue,
8 YHOPSITOYMBAHAE
paIMoOHaIBHBIX YHCEI
CpaBHeHue,
9 YHOpSAA0YUBaHUE
paIrMoHATBHBIX YHCEI
bu6moreka [IOK
CreneHb ¢ HaTypaJbHBIM
10 https://m.edsoo.ru/7f4211d
MoKa3aTesemM .
bu6mmoreka [IOK
CrerneHp ¢ HATYpaJIbHBIM
11 https://m.edsoo.ru/7f42138
MoKa3aTesaemM 5
bubmuoreka [JOK
CreneHs ¢ HATypaIbHBIM
12 https://m.edsoo.ru/7t42154
IoKa3aTesaeM .
bubmuoreka [JOK
CreneHs ¢ HATypaIbHBIM
13 https://m.edsoo.ru/7f4218b

IIOKa3aTcJICM

€




14

CreneHnsp ¢ HaTypalbHBIM
HOKa3areseM

15

Pemnrenyie oCHOBHBIX 3a7a4
Ha ApoOH, IPOIICHTHI U3
peanbHOM MPAKTUKH

16

Pemnrenyie oCHOBHBIX 3a7a4
Ha JpoOH, IPOLIEHTHI U3
peanbHOM NPAKTUKH

17

Pemrenyie oCHOBHBIX 3a7a4
Ha JpoOH, TPOLICHTHI U3
peanbHOM MPaKTUKU

18

Penrenyie oCHOBHBIX 3a7a4
Ha JpoOH, IPOLICHTHI U3
peanbHON MPaKTUKH

19

HpI/I3HaKI/I JACIINMOCTH,
Pa3I0KECHUA Ha
MHOXHTECIIN HAaTypPaJIbHbIX
YHUCCII

20

HpI/ISHaKI/I JACIIMMOCTH,
Pa3JI0KCHUA HaA
MHOKHUTCIIN HATYPAJIbHBIX
YHUCCII




PeanbHble 3aBUCUMOCTH.

21 [Ipsimast m oOpaTHas
MIPOTMOPIIMOHATBHOCTH
PeanbHbIe 3aBUCHMOCTH.

22 [Ipsimas u oOpatHas
MPOTIOPIIMOHATBHOCTH
PeanbHbIie 3aBUCHMOCTH.

23 [Ipsimas u oOpaTHas
MPOTIOPITMOHATBHOCTH
PeanbHbIie 3aBUCHMOCTH.

24 [Ipsimas u oGpaTHas
MIPONOPLUHUOHAIBHOCTH
KonTtponsHas padota no

25 teMe "PanrionanbHbie
yucna"

bu6mmoreka [IOK

26 BykBeHHbIE BhIpaXKEHUS

https://m.edsoo.ru/7f41feec

27 ®opMmyiibl

28 dopMmyiibl
IlepemennsIe.

29 JlomycTrMBbIE 3HAYEHHUSI

MEPEMECHHBIX




30

[IpeoOpazoBanme
OYKBCHHBIX BBIPOKCHUH,
pacKphITHE CKOOOK U
MIPUBEICHUE MTOA00HBIX
cllaraeMbIxX

bu6mmorexa [{OK
https://m.edsoo.ru/7f41fafa

31

[TpeobpazoBanue
OYKBEHHBIX BBIPAKEHUH,
pPacKphITHE CKOOOK U
MPUBEICHUE TTOA00HBIX
cllaraeMbIX

bu6moreka [IOK
https://m.edsoo.ru/7f41fd7
0

32

[IpeobpazoBanue
OYKBEHHBIX BbIPa)KEHUH,
pPacKphITHE CKOOOK U
MPUBEICHUE MTOA00HBIX
cllaraeMbIxX

33

[IpeobpazoBanue
OYKBEHHBIX BBIPAKCHHUH,
pacKpbITHE CKOOOK U
MPUBEJICHUE TI0JOOHBIX
cllaraeMbIxX

34

CBoJiCTBa CTEIEHHU C
HaTypaJIbHbIM
IOKa3aTelIieM

bubmuoreka [JOK
https://m.edsoo.ru/7f42138
2




CBolicTBa CTEIICHH C bu6mmoreka [{OK
35 HaTypaJIbHBIM https://m.edsoo.ru/7f42154
MoKasaTeyiemM e
CBolicTBa CTEIICHH C bubmmoreka [{OK
36 HaTypaJIbHbIM https://m.edsoo.ru/7f4218b
ToKasaTeyiemM e
bubmmoreka [{OK
37 MHoro4neHbl https://m.edsoo.ru/7f42276
e
bu6moreka [IOK
38 MHoro4neHbl https://m.edsoo.ru/7f42293
0
Cnoxenne, BRIYUTAHNE, bubmorexa [IOK
39 YMHOKEHHE MHOTOUICHOB https://m.edsoo.ru/7f422af
2
CnoxxeHnue, BBIYMTaHUE, bubmmorera [JOK
40 YMHOKEHHE MHOTOHICHOB https://m.edsoo.ru/7f422cc
8
A1 CnosxeHue, BEIUNTAHUE, bu6mmoreka [JOK

YMHOKCHHUEC MHOTOYJICHOB

https://m.edsoo.ru/7f422fca




CnosxeHue, BEIYATAHUE,

bubmuoreka [IOK

42 https://m.edsoo.ru/7f42318
YMHOKEHHUE MHOTOYJICHOB )
DopMyJibl COKPAILIEHHOTO bubmorexa HOK
43 Y https://m.edsoo.ru/7f42432
YMHOKCHUS .
DopMyJbl COKPAILIEHHOTO bubmorexa HOK
44 Y https:/m.edsoo.ru/7f42464
YMHOKCHUS .
DopMyJbl COKPAILIEHHOTO bubmmorexa TOK
45 https://m.edsoo.ru/7f424c1
YMHOKCHUS )
DopMysbl COKPAILIEHHOTO bubmmorexa IOK
46 https://m.edsoo.ru/7f424fd
YMHOKCHUS 5
N bu6mmoreka [IOK
dopmysibl COKPAIEHHOTO
47 https://m.edsoo.ru/7f4251d
YMHOKCHHUS 0
bu6mmoreka [IOK
Pa3noxxeHre MHOrOWIEHOB
48 https://m.edsoo.ru/7f42331
Ha MHOXUTEIU 5
bubmuoreka [[OK
Pa3noxxeHne MHOrOWIEHOB
49 https://m.edsoo.ru/7f4237f
Ha MHOXUTEIU .
bu6mmoreka [JOK
PaznoxeHne MHOTOWIEHOB
50 https://m.edsoo.ru/7f4239d

Ha MHOXXHWTCIIN

€




51

PaznoxeHne MHOTOYIEHOB
HAa MHO>XXHUTCIIN

52

KonTpossHas padbora no
Teme "AnreOpandeckue
BbIpakeHus"

53

VYpaBHeHue, paBuia
npeoOpazoBaHus
YpaBHEHUS,
PaBHOCHJILHOCTD
ypaBHEHUU

54

JIuneitHOE ypaBHEHUE C
OJHOI IEPEMEHHOM,
pelIeHNE JTUHEHHBIX
ypaBHEHUU

55

JIuneitHOE ypaBHEHUE C
OJHOU IEPEMEHHOM,
pelIeHUE JTMHEHHBIX
ypaBHEHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f42048
2

56

JIuneliHoe ypaBHEHUE C
OJIHOU TIEpEMEHHOM,
pelIeHue JTMHEHHBIX
YPaBHEHUH




Pemenue 3amau ¢

bubmuoreka [IOK

57 . https://m.edsoo.ru/7f42064
MTOMOTIIBIO YPAaBHEHU I .
bu6mmoreka [{OK
Pemenue 3anau ¢
58 . https://m.edsoo.ru/7f42080
MTOMOTIIBIO YPAaBHEHU I p
bu6moreka [IOK
Pemenue 3amau c
59 . https://m.edsoo.ru/7f4209a
MTOMOTIIBIO YPAaBHEHU I 0
bu6moreka [IOK
Pemrenue 3agad ¢
60 . https://m.edsoo.ru/7f420e6
MTOMOTIIBIO YPAaBHEHU I .
JluneiiHoe ypaBHEHHUE C bubnuoreka [JOK
61 JIIBYMs TIEPEMEHHBIMU U https://m.edsoo.ru/7f427¢c3
ero rpaduk 2
JIuneiiHoE ypaBHEHUE C bubnuoreka [IOK
62 JIIBYMs TIEPEMEHHBIMU U https://m.edsoo.ru/7f427e8
ero rpaduk a
Cucrema 1ByX JINHEHHBIX bubnuoreka [JOK
63 YpaBHEHUH C ABYMs https://m.edsoo.ru/7f42836
MIepeMEHHBIMU c
Cucrema 1ByX JIMHEHHBIX
64 YpaBHEHUH C ABYMs

MEPpEMECHHBIMU




Cucrema ByX JIMHEHHBIX

65 YpaBHEHHUH € ABYMs
MIePEeMCHHBIMU
Cucrema ByX JTMHEHHBIX
66 yYpaBHEHUH C ABYMS
MIePEeMECHHBIMU
bu6moreka [IOK
Pemenue cucrem
67 . https://m.edsoo.ru/7f4284d
YpaBHCHHIA .
bu6moreka [IOK
Pemenue cucrem
68 . https://m.edsoo.ru/7f42865
YpaBHCHHIA .
bu6moreka [IOK
Pemenne cuctem
69 . https://m.edsoo.ru/7f4287d
ypaBHEHU p
Pemenne cucrem
70 .
ypaBHEHUU
71 Pemenune cuctem
ypaBHEHUM
KounTponbnas pabora o bubnuoreka [JOK
72 TeMme "JluHelHbIe https://m.edsoo.ru/7f42104
ypaBHeHUS" 4
bubmuoreka [JOK
Koopaunara Touku Ha
73 https://m.edsoo.ru/7f41de7

psAMOH

6




bubmuoreka [IOK

74 YucnoBble MPOMEKYTKU
https://m.edsoo.ru/7f41dff2
75 YucnoBble TPOMEKYTKU
Paccrosnue mexy nByms
76 TOYKaMH KOOPAWHATHOU
psAIMOM
Paccrosnue mexny nByms
77 TOYKaMH KOOPAUHATHOU
psIMOM
bu6moreka [IOK
[IpsimoyronsHas cucteMa
78 https://m.edsoo.ru/7f41el16
KOOpPJUHAT Ha IJIOCKOCTH .
bu6moreka [IOK
[IpsimoyronsHas cucteMa
79 https://m.edsoo.ru/7f41e42
KOOpPJUHAT Ha IJIOCKOCTH .
[Ipumeps! rpadukos, bubmuorexa LIOK
80 https://m.edsoo.ru/7f41e8a
3aJlaHHBIX (opMyTIaMu o
[Ipumeps! rpadukos, Brbmaorexa LJOK
81 https://m.edsoo.ru/7f41ed8
3aJlaHHBIX (OopMyIaMu 0
%) [Tpumeps! rpadukos,

3aJJaHHBIX (GOpMYyJIaMu




UYrenue rpadukoB

bubmuoreka [IOK

83 CATLHLIX 3ABHCHMOCTE https://m.edsoo.ru/7f41ea2
P 4
84 Urenue rpadukon
peanbHbIX 3aBUCUMOCTEN
bubmmoreka [{OK
85 [Tonsarue Gpynkmm https://m.edsoo.ru/7f41ef0
6
86 I'paduk pynkum
bu6moreka [IOK
87 CaoiicTBa (yHKITUH https://m.edsoo.ru/7f41f07
8
88 CaoiicTBa (yHKITUH bubmorera [IOK
https://m.edsoo.ru/7f41f1fe
bu6mmoreka [JOK
89 Jluneitnast pyHKIUSA https://m.edsoo.ru/7f42728
2
bu6mmoreka [JOK
90 Jlunelinas GyHKIMSA https://m.edsoo.ru/7f42741
2
[TocTpoenue rpaduka bubmmorera [JOK
91 SHeliHOM hyHKIIH https://m.edsoo.ru/7f426d1
YHKI e
9 IToctpoenue rpadpuka

JTUHEWHOU QyHKLIUU




93 I'padux ynkmm y =[x|
94 I'padux pynkmmm y =[x|
KonTposbHas padbora no
teMe "KoopauHatel u bubnuoreka [JOK
95 rpaduxu. @ynkuun" / https://m.edsoo.ru/7f41£50
Bcepoccuiickas a
IpoBepoyHas paboTa
Hrtorosast KOHTpOJIbHASA bubnuorexa [JOK
96 pabota / Beepoccuiickas https://m.eds00.ru/7f429¢6
poBepouHasi paboTa c
[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJIOB Kypca
97
7 xiacca, 00001eHNe
3HaHUHI
[ToBTOpEHNE OCHOBHBIX
. bu6mmoreka [IOK
MOHATHI U METOJIOB Kypca
98 https://m.edsoo.ru/7f429f3
7 xi1acca, 00001eHNEe 5
3HaHUUI B
[ToBTOpEHNE OCHOBHBIX
. bubmuoreka [[OK
MOHATHI U METOJIOB Kypca
99 https://m.edsoo.ru/7f42a0e

7 xi1acca, 00001eHNE
3HAaHUHU

0




[ToBTOpEHNE OCHOBHBIX
100 IIOHATHUH U METOJ0B Kypca
7 xiacca, 00001eHne

3HAHUH

[ToBTOpEHNE OCHOBHBIX
101 IIOHATHUH U METOJ0B Kypca
7 knacca, 00001IeHIE

3HAHUI

bubmmoreka [{OK
https://m.edsoo.ru/7f42a27
a

[ToBTOpEHNE OCHOBHBIX
102 MTOHSATHUN U METOJIOB Kypca
7 xyacca, 00001eHNE

3HAaHUN

bu6moreka [IOK
https://m.edsoo.ru/7f42a90
0

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102




8 KUIIACC

JIEMCTBUTEIBHBIX YUCET

N KosmmmuyecTBo yacos DJIeKTPOHHbIE
°
[ara uudposbie
n/ Tema ypoka KouTtpoJbHble IIpakTuyeckue
Bcero HU3yUYeHusi o0pa3oBaTe/ibHbIE
n padoThI padoTsbI
pecypcsl
. bu6mmoreka [IOK
KBagpartHslii KOpeHb U3
1 1 https://m.edsoo.ru/7f42d45
qucia
2
) [TorsTue 06 1 bu6mmoreka [IOK
HPPALMOHAIIBHOM YKCIIE https://m.edsoo.ru/7f42eaaa
Hecsatuunbie
3 MIPUOJTKESHUST 1
HMPPALMOHAIBHBIX YUCET
Hecsatuunbie
4 MIPUOJIMKESHUS 1
HMPPALMOHAIIBHBIX YUCEI
5 JleicTBUTEIbHBIC YHCIIa 1
6 CpaBHeHue |
JNENCTBUTEIBHBIX YUCEI
CpaBHeHMe
7 P 1




Apudmernueckuit

CoJIepKaIInX
KBaJIpaTHbIE KOPHU

8
KBaJpaTHBIN KOPEHb

9 VYpaBHeHue Buaa x> = a
CaoiicTBa bu6mmoreka [{OK

10 apumMeTnyecKux https://m.edsoo.ru/7f42d86
KBA/IPATHBIX KOPHEH 2
CsoiicTBa bu6moreka [IOK

11 apudmeTnyecKux https://m.edsoo.ru/7f42d86
KBA/IPATHBIX KOPHEH 2
[IpeobpazoBanue

. bu6moreka [IOK

YHCIIOBBIX BBIPAXKEHHH,

12 https://m.edsoo.ru/7f42dd2
coJieprKalIux p
KBaJIpaTHbIE KOPHU B
[IpeobpazoBanue

13 YUCIJIOBBIX BBIPAKEHUN, bubnuoreka [JOK
coJiepKaIux https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue

14 YHUCJIOBBIX BBIPAKEHU, bubnuoreka [JOK

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




[IpeoOpazoBanme
YUCIIOBBIX BBIpa)KeHHfI,

bu6mmoreka [{OK

15
coJiepaKaImx https://m.edsoo.ru/7f42¢262
KBaJIpaTHBIC KOPHU
16 CreneHb ¢ menbIM bu6moreka [IOK
IoKasareyeM https://m.edsoo.ru/7f4354a4
CrannapTHas 3amuch
yucna. Pazmepsl
00BEKTOB
OKpy’Karomiero Mupa (0T
Py pa( BuGmnorexa TIOK
JJIEMEHTAPHBIX YaCTHII
17 https://m.edsoo.ru/7f43609
JI0 KOCMUYECKUX g
00BEKTOB), B
JUTUTEIIBHOCTh
MPOIIECCOB B
OKPYXKaIOIeM MHUPE
. bu6mmoreka [IOK
CBoiicTBa CTENEHU C
18 https://m.edsoo.ru/7f43564
LIEeJIBIM TTOKa3aTeIeM g
. bubmuoreka [JOK
CBoiicTBa CTENIEHU C
19 https://m.edsoo.ru/7f43564
LIEJIBIM TTOKa3aTeIeM g
. bubmuoreka [JOK
CBoiicTBa CTENIEHU C
20 https://m.edsoo.ru/7f43564

OCJIBIM ITOKAa3aTCJIICM

8




CBoJiCTBa CTENEHH C

bubmuoreka [IOK

21
LIEABIM [TOKa3aTeseM https://m.edsoo.ru/7f43599a
2 CBolicTBa CTEIICHH C bu6mmoreka [{OK
LIEABIM ITOKa3aTeseM https://m.edsoo.ru/7f435ed6
23 KBagpartHslil TpéxuieH
24 KBagpartHslil TpéxuieH
Paznoxenue
25 KBaJ[paTHOTO TPEXWICHA Bubnmorexa [IOK
P P https://m.edsoo.ru/7f42fd38
Ha MHOXHUTEITHN
Pasznoxenune
N bu6moreka [IOK
26 KBaJPaTHOTO TPEXUJICHA
https://m.edsoo.ru/7f42fd38
Ha MHOXUTEIN
KounTpossnas pabora no
7 temaM "KBagpaTHbie bubnuoreka [JOK
kopHH. CTeneHu. https://m.edsoo.ru/7f42ec80
KBanpaTtubiii Tpexuiien"
bubnuoreka [JOK
28 Anrebpaunveckas 1po0b https://m.edsoo.ru/7f43038

2




JomycTuMble 3HaYEHUS

MIEPEMCHHBIX,
29 BXOJAIUX B
areOpanvecKue
BBIPKEHUS
JomycTuMble 3HaYEHUS
MEPEMEHHBIX,
30 BXO/ISAIINX B
anreOpandecKue
BBIPOKEHUS
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpandecKoit 1poou https://m.edsoo.ru/7f4308e6
32 Coxkpaienue apooeit bubmorexa OK
https://m.edsoo.ru/7f430a8a
bu6mmoreka [JOK
33 C eHue Oeid
OKPATCHuE Apoben https://m.edsoo.ru/7f430f44
bubmuoreka [JOK
34 Coxkpaienue apooeit
patit AP https://m.edsoo.ru/7f430f44
CrnosxeHue, BBIYUTaHUE,
35 YMHOJKEHUE U JICIICHHE bubnuorexa [IOK

anreOpanvdecKux
npooOeit

https://m.edsoo.ru/7f43128c




CnosxeHue, BEIYNTAHUE,
YMHOKEHUE U JICTICHHUE

bu6mmoreka [{OK

36 aIreOpanvIecKux https://m.edsoo.ru/7f4315c0
npoobeit
CnosxeHue, BEIYATAHUE,

37 YMHOEHUE U JIeJICHNE bubnuoreka [JOK
anreOpandecKux https://m.edsoo.ru/7f4318c2
npobeit
Cnoxenne, BRIYUTAHNE,

18 YMHOKEHUE U JICTICHUE bubnuoreka [IOK
anreOpanvecKux https://m.edsoo.ru/7f431a20
npooei
[IpeobpazoBanue

39 BBIPAKECHMUIA, bubnuoreka [IOK
coJiepaKalux https://m.edsoo.ru/7f43259c¢
anreOpandecKue apoou
[IpeobpazoBanue
o bubnuoreka [JOK

40 https://m.edsoo.ru/7f43273
CoJIepKaIINX

anreOpanyeckue Apoou
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[IpeobpazoBanue

. bu6mmoreka [{OK
BBIpAKEHUM,
41 https://m.edsoo.ru/7f43273
COJIepKaIINX p
anreOpandeckue Apodu .
KonTpossHas padbora no bubnuorexa [JOK
42 Teme "AnreOpandeckas https://m.edsoo.ru/7f431d3
IpoOp" 6
43 KBanpaTHoe ypaBHEeHHE bubmorexa OK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBanpaTHoe bu6mmoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
45 Henonxoe kBanpaTHOE bubnuoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
®dopmyia KOpHEH
bu6mmoreka [JOK
46 KBaJpaTHOTO
https://m.edsoo.ru/7f42f158
ypaBHEHUS
®dopmyna KOpHEi
P P bubmuoreka [JOK
47 KBaJI[paTHOTO
https://m.edsoo.ru/7f42£316
ypaBHEHUS
®dopmyia KOpHEi
P P bubnuoreka [JOK
48 KBaJI[paTHOTO

ypaBHEHHUS

https://m.edsoo.ru/7f42f5a4




bu6mmoreka [{OK

49 Teopema Buera
https://m.edsoo.ru/7f42fef0
bubmmoreka [{OK
50 Teopema Buera https://m.edsoo.ru/7f43007
6
Pemenne ypaBHeHui,
bu6mmoreka [IOK
51 CBOJIAIINXCS K
https://m.edsoo.ru/7f43¢c542
KBaJpaTHBIM
Pemrenne ypaBHenui,
bu6moreka [IOK
52 CBOJIAIINXCS K
https://m.edsoo.ru/7f43c¢3d0
KBaJI[paTHbIM
[Ipocteitmme npoOHO-
bu6moreka [IOK
53 palnyoHaIbHbIC
https://m.edsoo.ru/7f4328c6
ypaBHEHUS
[Ipocteitmme npoOHO-
bu6mmoreka [JOK
54 palnroHaIbHbIE
https://m.edsoo.ru/7f432bb6e
ypaBHEHUS
Pemenue TekCTOBBIX
bubmuoreka [JOK
55 3aJ1a4 C MMOMOIIBIO

KBaJIpaTHBIX YpaBHEHUI

https://m.edsoo.ru/7f42175¢c




56

Pemrenne TekCTOBBIX
3a/1a4 C IOMOILBIO
KBaJPaTHBIX YPaBHEHHUU

bu6mmoreka [{OK
https://m.edsoo.ru/7f42{8f6

57

KonTpossHas padbora no
teMe "KBagpaTHbie
ypaBHEeHUA"

bu6moreka [IOK
https://m.edsoo.ru/7f4301{2

58

JIuneliHOE ypaBHEHHUE C
JBYMsI IEPEMEHHBIMH,
ero rpaduk, IpuMepsbl
penieHust ypaBHEHUH B
LENBIX YUCIIaX

59

JIuneitHOE ypaBHEHUE C
IBYMsI IEpEMEHHBIMH,
ero rpaduk, IpuMephbl
pelIeHus] ypaBHEHUM B
LENbIX YUCIIaX

60

JIuHeltHOE ypaBHEHUE C
JBYMS IEPEMEHHBIMH,
ero rpaduk, npumepsl
peleHus ypaBHEHH B
LeJIBIX YUCIIax




61

Pewmrenune cucrem nByx
JIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

62

Pemenne cucrem nByx
JIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

63

Pemenne cucrem nByx
JIMHEWHBIX YPABHEHUH C
IBYMsI IEPEMEHHBIMU

64

[Ipumeps! pemenus
CHUCTEM HEJIMHEMHBIX
YpaBHEHUH C IBYMSI
[I€pEMEHHBIMU

65

[Tpumeps! pemeHus
CUCTEM HEJTUHEHHBIX
YpaBHEHUH C IBYMS
MIepeMEeHHBIMU

66

I'paduueckas
UHTEpIpeTanus
YPaBHEHHUS C IByMs
NEPEMEHHBIMH U CCTEM
JIMHEWHBIX YPABHEHUH C
IBYMs IEPEMEHHBIMU

bubnuoreka [JOK
https://m.edsoo.ru/7f43d6d
6




67

I'paduueckas
HHTEpIIpeTaLMs
YpaBHEHHUS C JBYyMS
IIEPEMEHHBIMU U CUCTEM
JIMHEWHBIX YPABHEHUN C
JBYMsI IEPEMEHHBIMU

bu6mmoreka [{OK
https://m.edsoo.ru/7f43d6d
6

68

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIIBIO
CUCTEM ypaBHEHUI

69

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIIIBIO
CUCTEM ypaBHEHUI

70

Perrenye TeKCTOBBIX
3a7a4 C IIOMOIIBIO
CHUCTEM ypaBHEHUI

71

UucnoBsie HEpaBEHCTBA
U UX CBOMCTBA

72

YucnoBsie HEpaBEHCTBA
U UX CBOMCTBA

73

HepaBenctBo ¢ oqHOM
IEPEMEHHOM




74

JInHeliHbIe HEpaBEHCTBA
C OJIHOM IEPEMEHHOU U
UX pellieHne

bu6mmoreka [{OK
https://m.edsoo.ru/7f42¢692

75

JInHeliHbIe HEpaBEHCTBA
C OJIHOM IEPEMEHHOU U
UX pellieHne

bu6moreka [IOK
https://m.edsoo.ru/7f42c¢840

76

JInHelHbIE HEPABEHCTBA
C OJIHOM IEPEMEHHON U
UX pellieHne

77

Cucrembl TMHEHHBIX
HEpPABEHCTB C OJIHOM
MEPEMEHHOM U UX
peuieHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cb88

78

CucTeMbl JTHHESHHBIX
HEpPABEHCTB C OJIHOM
MEPEMEHHOH U UX
perneHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f42cd2c

79

CucTeMbl JTMHESHHBIX
HEPaBEHCTB C OJTHOM
MEPEMEHHOM U UX
perieHue




N3o06pakenue pemeHus
JIMHEWHOTO

bu6mmoreka [{OK
80 HEPaBEHCTBA U UX
. https://m.edsoo.ru/7f42¢9e4
CHCTEM Ha YUCJIOBOM
IpsIMOM
N300paxkenue perieHus
JINHETHOTO
bu6moreka [IOK
81 HEPaBEHCTBA U UX
. https://m.edsoo.ru/7f42¢9e4
CHUCTEM Ha YHCJIOBOM
psAMOM
KonTtponsnas padota no
82 temaM "HepaBeHcTBa.
CucreMbl ypaBHEHHIT"
bu6moreka [IOK
83 ITo e
HATHE pyHKIIHT https:/m.edsoo.ru/7f433c12
OO6utacTb onpeaeseHust bubnuoreka [JOK
84 Y MHOKECTBO 3HAYCHUH https://m.edsoo.ru/7f433d8
GyHKIH 4
25 CrniocoOblI 3a1aHus
byHKIMA
86 I'padux GpyHKIIHHN




CaoiicTBa (hyHKIIUH, UX

87 oToOpakeHue Ha
rpaduke
28 UreHne 1 NOCTPOCHHUE
rpadukoB QyHKUINN
[Ipumeps! rpapukon
89 (YHKIIUNA, OTpaskaroIINX
pealTbHBIE TPOTIECCHI
DOYHKIINH,
OTIMICHIBAIOIITUE MPSAMYIO
90 1 o0OpaTHyIO bubnuoreka [JOK
MPOTNIOPLIMOHATBHBIE https://m.edsoo.ru/7f434bbc
3aBUCHUMOCTH, X
rpaduxu
91 l'unep6ona
90 TunepGora bu6mmoreka [JOK
https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
93 I'paduk pynkimm y = x? https://m.edsoo.ru/7f43457
2
OyHKIUU y =X2, y = X2,
y=Vx, y=[x|; bubnuoreka [JOK
94 rpaduyeckoe perieHue https://m.edsoo.ru/7f434d3

YPaBHEHUH U CUCTEM
YPaBHEHUH
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95

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB
KypcoB 7 u 8 Ki1accoB,
00o0menue 3HaHUH /
Bcepoccuiickas
IpoBepoyHas paboTa

bu6mmoreka [{OK
https://m.edsoo.ru/7f4371aa

96

Hrtorosast KOHTpoIbHAA
pabora /
Bcepoccuiickas
poBepouHasi paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f434eb4

97

[ToBTOpEHNE OCHOBHBIX
HOHATUH ¥ METOJIOB
KypcoB 7 U 8 KJIacCOB,
000011eHNE 3HAHUI

98

[ToBTOpEHME OCHOBHBIX
IMOHATUI U METOJIOB
KypcoB 7 U 8 KJIacCOB,
000011eHNE 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f43736¢

99

IToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB
KypcoB 7 1 8 KJ1accos,
00o0111eHne 3HaHu |

bubnuoreka [JOK
https://m.edsoo.ru/7f43751
0




[ToBTOpEHME OCHOBHBIX
N bu6mmoreka [{OK
MOHATHI U METOJIOB
100 1 https://m.edsoo.ru/7f4376b
KypcoB 7 u 8 KJIacCoOB, 4
00001IeHIe 3HAHWIA -
[ToBTOpEHNE OCHOBHBIX
o bubnuorexa [JOK
MOHATHH U METOJIOB
101 1 https://m.edsoo.ru/7f436b8
KypcoB 7 u 8 KJIacCoB, g
0000111eHIE 3HAHUHT B
[ToBTOpEHNE OCHOBHBIX
. bubnuotexa [JOK
MTOHATHI W METOJIOB
102 1 https://m.edsoo.ru/7f43785
KypcoB 7 u 8 KJIacCOB, g
000011eHIE 3HAHU B
OBIIEE KOJIMYECTBO 102

YACOB II0 ITPOTPAMME




9 KUIIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJbHBbIE

Bcero
padoThI

IIpakTH4eckue
padoTsI

Jara
U3ydyeHus

DJIeKTPOHHbIE
uudposbie
oOpa3oBarte/ibHbIE

pecypchbl

ParmmmonansHbIe yncnia,
MppalMOHaJIbHBIE YUCIIA,
KOHEYHbIE 1 OECKOHEYHBIE
NeCSITUYHBIE TPOOH

MHOkecTBO
JIEMCTBUTEIIHLHBIX UHCEIT,
JICMCTBUTEIIHHBIC YHCIIa KaK
OCCKOHEUHbBIEC JECATUYHBIE
Ipoou

B3anMHO o1HO3HaUHOE
COOTBETCTBUE MEXKAY
MHOXECTBOM
JNEHUCTBUTENBHBIX YNCET U
MHOECTBOM TOYEK
KOOPAUHATHOU MPSIMOU




CpaBHenue
JCHCTBUTEIHHBIX YHCE,
apudmeTnyeckue neUCTBUS
C JICUCTBUTEIbHBIMU
qHCIIaMU

[TpubnmxkEHHOE 3HAUEeHHE
BEJIMYHUHBI, TOYHOCTb
MIPUOJTKESHUST

Oxpyraenue yucen

Oxpyraenue yucen

[Ipukuaka u orieHka
pPe3yNbTaTOB BBIYHCICHUN

[Ipukuaka u orieHka
pPe3yNbTaTOB BBIYMCICHUN

10

JIuneitHoe ypaBHEHUE.
Pemienue ypaBHeHuit,
CBOJSIILIUXCSA K TUHEHHBIM

bu6morex [JOK
https://m.edsoo.ru/7f43bf6
6

11

JIuHeitHOE ypaBHEHHUE.
Pemienune ypaBHeHuii,
CBOJIAIIMXCA K TMHEHHBIM




KBagparHoe ypaBHeHuUeE.

bu6mmoreka [{OK

12 Pemenue ypaBHeHuit, https://m.edsoo.ru/7f43c54
CBOJSIIIUXCS K KBAJApPaTHBIM 2
KBanpatHoe ypaBHeHue. bubnuoreka [JOK
13 Pemenue ypaBHeHuit, https://m.edsoo.ru/7f43c54
CBOJSIILIUXCA K KBaJpaTHBIM 2
bu6moreka [IOK
14 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f43c3d
0
bu6moreka [IOK
15 bukBanpaTHbie ypaBHEHHS https://m.edsoo.ru/7f43c3d
0
[Tpumepsl pemenus
YpaBHEHUH TPEThEHl 1
16 4eTBEPTOU CTETICHEH
pa3ioKeHueM Ha
MHOKHUTEJH
[Tpumeps! penieHus
YpaBHEHUH TPEThEHl U
17 4eTBEPTOU CTEneHeH

Pa3JI0KCHHUEM Ha
MHOXKHTCIIN




Pemenue npoGHo-

bubnuoreka [IOK

18 . https://m.edsoo.ru/7f43c9b
palMoOHAIBHBIX YPaBHEHUM p
bu6mmorexa [{OK
Pemenue npoGHo-
19 . https://m.edsoo.ru/7f43c9b
panMoOHAIBHBIX YpaBHEHUM p
20 Pemnrenue TeKCTOBBIX 3a/1a4
anreOpandecKuM MeTO0M
71 Pemenne TekCTOBBIX 33124
anreOpandeckKuM METO0M
2 Pemrenne TekcTOBBIX 3a1a4
anredpanvyeckuM MeTOJ0M
KounTpossnas pabora no
23 Teme "YpaBHEHUS ¢ OJHOM
nepeMeHHon"
VYpaBHeHuUE ¢ IByMS bubnuoreka [JOK
24 MEPEMEHHBIMU U €T0 https://m.edsoo.ru/7f43d0b
rpaduk 4
VYpaBHEHME € ABYyMS bubnuorexa [IOK
25 [IEPEMEHHBIMU U €T0 https://m.edsoo.ru/7f43d0b

rpaduk

4




26

Cucrema AByX JIMHEHHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMU U €€
peleHue

27

Cucrema 1ByX JIMHEHHBIX
YpaBHEHUH C IByMsI
IIEPEMEHHBIMU U €€
peuieHue

28

Cucrema 1ByX JINHEWHBIX
YpaBHEHUH C IBYMSI
IIEPEMEHHBIMU U €€
peuieHue

29

CucreMa IByX JTUHEUHBIX
YpaBHEHUH C IBYMsI
TIEPEMEHHBIMH U €€
peuieHue

30

Pemenue cucreM aByx
ypaBHEHUH, OJTHO U3
KOTOPBIX JIMHEHHOE, a
JIPYroe — BTOPOH CTEMEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23

a

31

Pemenue cucreM aByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHEWHOE, a
IPYroe — BTOPOH CTENEHU

bubmuoreka [JOK
https://m.edsoo.ru/7f43d55

a




32

Pemenne cucrem nByx
YpaBHEHUH, OJHO W3
KOTOPBIX JIMHEMHOE, a
JIPYroe — BTOPOM CTEIIEHU

33

Pemenne cucrem nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JIMHENHOE, a
JIpYroe — BTOPOM CTENEHU

34

I'padmueckas
MHTEPIPETALHS CUCTEMBI
YpaBHEHUH C IBYMSI
MepeMEHHBIMU

35

Pemrenye TeKCTOBBIX 3a1a4
anreOpanvecKuM crocooom

36

Pelienne TeKCTOBBIX 3a1a4
anreOpanvecKuM crocooom

37

KontponpHas padoTa no
TeMe "CucreMsl
ypaBHeHuUi"




Yucnossle HEpaBEHCTBA U

38 .
UX CBOMCTBA
bu6mmoreka [IOK
Yucnossle HEpaBEHCTBA U
39 . https://m.edsoo.ru/7f43ad5
HX CBOMCTBA a
Jlunelinbie HEPABEHCTBA C bubnuorexa [JOK
40 OJTHOY TIEPEMEHHOM U HX https://m.edsoo.ru/7f43af0
pewenue 8
JIuHeiitHbIe HEPaBEHCTBA C bubnuorexa [JOK
41 OJHOU MEPEMEHHON U NX https://m.edsoo.ru/7f43at0
pewenue 8
JInneiliHble HEPABEHCTBA C bubmmnoreka ITOK
42 OJHOU MEPEMEHHOM U UX https://m.edsoo.ru/7f43af0
pewenue 8
CucTeMbl TUHEUHBIX
43 HEPABEHCTB C OJIHOM
IIEPEMEHHOM U UX pEelICHUE
CucTeMbl TUHEUHBIX
44 HEpPaBEHCTB C OJIHOM
MIEPEMEHHOM U UX pelIeHUE
Cucrembl TUHEHHBIX
45 HEPABEHCTB C OJIHOM

nepeMeHHoﬁ " UX PCIICHUC




KBagparHble HepaBeHCTBaA U

bu6mmoreka [IOK

46 https://m.edsoo.ru/7f43b09
UX pEIlICHUE N
bu6mmoreka [{OK
KBagparHble HepaBeHCTBaA U
47 https://m.edsoo.ru/7f43b21
WX pEeIIeHUE e
bu6mmoreka [IOK
KBagparHble HepaBeHCTBa U
48 https://m.edsoo.ru/7f43b5a
WX peIeHNe 2
49 KBagparHble HepaBeHCTBa U
WX peIIeHNe
50 KBanpaTHbie HepaBeHCTBA U
UX pellieHne
I'paduaeckas
bu6mmoreka [IOK
MHTEpIIpEeTaIis HEPAaBEHCTB
51 https://m.edsoo.ru/7f43b09
U CUCTEM HEPaBEHCTB C g
JBYMsI IEPEMEHHBIMU B
I'paduueckas
5 MHTEpIIpETAINs HEPAaBEHCTB
Y CUCTEM HEPaBEHCTB C
JBYMSI IEPEMEHHBIMU
53 KonTpompHas pabora mo

teMe "HepaBencrsa"




KBangpatnunas GyHkms, eé

bubnuoreka [IOK

54 . https://m.edsoo.ru/7f4396¢
rpaduK U CBOMCTBa 6
KBanparuunas ¢pyHkmws, eé bubmorexa HOK

55 P 7 (YT, https://m.edsoo.ru/743984
rpaduk 1 cBOMCTBA )
KBanparuunas ¢pyHkuus, eé brbmorexa OK

56 P 7 (YL, https://m.edsoo.ru/7f4399b
rpaduk 1 cBOMCTBA 4
[Tapaboma, KoOpIMHATHI bu6moreka [IOK

57 BEPIIMHBI apaboibl, 0Ch https://m.edsoo.ru/7f439eb
CHMMETPHH apaboIIbI 4
[Tapabomna, KOOpIUHATHI bubnuorexa [JOK

58 BEpIINHBI Tapa0oJIbI, OCh https://m.edsoo.ru/7f43a03
CUMMETPHUH TTapaboJIbl a
[TapaGosa, KOOpIMHATHI bubnuorexa [JOK

59 BEPIIMHBI apaboJibl, OCh https://m.edsoo.ru/7f43ala
CUMMETPUHU NTapaloJIb c
[TapaGosa, KOOpIMHATHI bubmuoreka [JOK

60 BEPIINHBI TapaboJIbl, OCh https://m.edsoo.ru/7f43a31
CUMMETPUHU TTapa0OJIbI e
[Tapa6ona, kKoOOpAUHATHI bubnuorexa [IOK

61 BEPIIMHBI TapaboJibl, OCh https://m.edsoo.ru/7f43a52

CUMMETpPHUHU NapadoIIbl

6




62

[Tapaboia, KOOpAMHATHI
BEPIIMHBI TapaboJIbl, OCh
CUMMETPUHU 11apaboJIb

63

I'paduxn Qyaxmmii: y = kx,
y =kx + b, y=k/x, y=x3,

y=VX, y=|x|

64

I'paduku pynkumii: y = kx,
y = kx + b, y=k/X, y=x3,
y=vx, y=Ix

65

I'paduku pynkumit: y = kx,
y = kx + b, y=k/X, y=x3,
y=vx, y=Ix

66

I'paduku Gyaxumii: y = kx,
y =kx + b, y=k/x, y=x3,
y=vx, y=|x|

67

I'paduku Gyakumii: y = kx,
y = kx + b, y=k/x, y=x3,
y=vx, y=|x|

68

I'paduku Gynakumii: y = kx,
y =kx + b, y=k/x, y=x3,

y=vX, y=[x]

69

KontponpHas padoTa no
teme "OyHkiun"

bubmuoreka [JOK
https://m.edsoo.ru/7f43ab8
4




TloHaTue ynciaoBon

bubnuoreka [IOK

70 HOCIE/IOBATEIBHOCTH https://m.edsoo.ru/7f43e6¢
6

3anaHnue Eub OK
[IOCJIEJOBATEIBbHOCTH nomoreka I

71 PeKyPPEHTHOI (hOpMyIIOF I https://m.edsoo.ru/7f43ebd

a

(dbopmyIoii n-ro uieHa B
Apudmernueckas u bubnuoreka [JOK

72 reoOMeTpHUYECKast https://m.edsoo.ru/7f43ed7
IpOrpeccumn €
Apudmernueckas u bubnuoreka [JOK

73 reoOMeTpHUYECcKast https://m.edsoo.ru/7f43f3b
POrpeECCUH 4
®opmyJIbl N-TO YJeHa
apudmeTnyeckoil u bubnuoreka [IOK

74 reoMeTpUYECKON https://m.edsoo.ru/7f43f58
IIpOrpeccuii, CyMMbI a
IIEPBbIX N YWICHOB
®opMyiibl N-ro wieHa
apu(pMeTHYECKON U bubnuorexa [IOK

75 reoMeTpUYECKO https://m.edsoo.ru/7f43ef2

MIPOrPeCcCUit, CyMMBI
MEPBBIX N YICHOB

C




76

@opMyJIbI N-IO 4ICHA
apudmeTnuecKoit u
reOMETPUYECKOMN
IIPOTPECCUi, CyMMBI
IIEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f0c
6

77

@OopMyIIBI N-TO YJIEHA
apupMeTHYECKON U
reOMEeTPUYECKON
MIPOTPECCUM, CyMMBI
IIEPBBIX N YWICHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f72
e

78

@opMyIIbI N-TO YJIEHA
apupMETHIECKON U
reoMEeTPUYECKON
MPOTrPECCUil, CyMMBbI
IIEPBBIX N YICHOB

bu6moreka [IOK
https://m.edsoo.ru/7f43f8a
0

79

N3obpaxenune 4ieHoB
apudmeTnyeckoil u
reoMeTPUYECKON
Mporpeccuit ToukaMu Ha
KOOPJIUHATHOU TJIOCKOCTH

80

N300paxkeHue 4ieHoB
apudmeTnyeckoil u
reOMEeTPHUECKON
MPOrpeccuil TouKamMu Ha
KOOPJAMHATHOMU MJIOCKOCTH




JInHelHbI 1

81 .
AKCMOHCHIINAILHBIA POCT
bu6mmoreka [IOK
82 CnosxHbI€ MPOLICHTHI https://m.edsoo.ru/7f43fe0
€
bu6mmoreka [IOK
83 CrnosxHbI€ MPOILICHTHI https://m.edsoo.ru/7f4401a
6
KonTpossnas pabora no bubnuoreka [JOK
84 teme "HuncmoBbie https://m.edsoo.ru/7f4404f
MMOCIEA0BATEILHOCTH " 8
[ToBTOpEeHME, 0600IIEHNE U
CHCTEMAaTH3alMs 3HAHMIA.
25 3anuch, CpaBHEHHE,
TNIEUCTBUS C
JeHCTBUTEIIbHBIMHU
YUCJIAMH, YUCIIOBAs TIpsiMast
[ToBTOpEeHME, 0600IICHNE 1
26 cHUCTeMaTu3alys 3HAHHH.

[TporieHThI, OTHOIIICHUS,
MPOTIOPIIUHN




[ToBTOpenue, 06o0IICHNE U
CUCTEeMaTU3alrs 3HaHH.

87
Oxpyriienue,
npUOIIMKEHHE, OT[CHKA
[ToBTOpEeHue, 0600IICHNE U
CHCTEMaTH3alMs 3HAHUH. bu6mmoreka [IOK
88 Pemnrenue TeKCTOBEIX 3a1a4 https://m.edsoo.ru/7f443b1
aprupMeTHICCKUM 2
crrocooom
[ToBTOpEeHME, 0600IIEHUE U
CcUCTEeMaTU3als 3HaHHM. bubnuorexa [JOK
89 Pemenne TekCTOBBIX 33724 https://m.edsoo.ru/7f443cd
apru(PMETUIECKUM 4
CIIocooom
[ToBTOpEeHUE, 0600IICHNE 1
cHUCTeMaTh3aIys 3HAHHH. bubnuorexa [JOK
90 PemieHne TeKCTOBBIX 3ada4 https://m.edsoo.ru/7f443fe

apupMeTHYECKUM
cnocooom

a




[ToBTOpenue, 06o0IICHNE U
CUCTEMaTU3alrs 3HaHH.

bu6mmoreka [IOK
[TpeobpazoBanue
91 https://m.edsoo.ru/7f4441c
aIreOpanvIecKux N
BBIPOKEHUH, TIOTTYCTUMBIC B
3HAYCHHS
[ToBTOpenue, 0600IIeHNE 1
CHCTEMAaTH3alMs 3HAHU.
bu6moreka [IOK
[IpeoGpa3zoBanue
92 https://m.edsoo.ru/7f44436
anreOpandecKux A
BBIPOKEHUH, IOTTYCTUMBIC B
3HAYCHUS
[ToBTOpEeHME, 0600IIEHNE 1
cUCTeMaTHU3als 3HaHHM.
bu6moreka [IOK
[IpeobpazoBanue
93 https://m.edsoo.ru/7f4446f
anreOpanvecKux

BBIPAKEHUH, TOTYCTUMbIE
3HAYEHUS

2




[ToBTOpEeHue, 06001ICHNE 1
CHUCTEMaTU3als 3HaHH.

bu6mmoreka [IOK
94 lpeotpasosane https://m.edsoo.ru/7f444a9
anreOpandecKux 4
BBIPAXXEHUH, TOITyCTUMBIE B
3HAYCHUS
[ToBTOpeHue, 06001IICHNE U
CHCTEMaTH3alMs 3HAHU. bu6moreka [IOK
95 OYHKINU: IOCTPOCHHE, https://m.edsoo.ru/7f444c5
CBOMCTBA U3YUCHHBIX 6
byHKINN
[ToBTOpEeHuE, 0600IICHNE 1
CHUCTeMaTH3aIys 3HaHHH. bubnuorexa [JOK
96 @YHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f444f4
CBOMCTBA U3yYEHHBIX 4
byHKIUN
IToBTOpEHUE, 000OIICHNE 1
CHUCTeMAaTH3allHsl 3HAaHHA. bubnuoreka [JOK
97 OyHKIUU: IOCTPOCHHUE, https://m.edsoo.ru/7f44516

CBOWCTBA M3Y4EHHBIX
GbyHKIHA

a




98

[ToBTOpenue, 06o0IICHNE 1
CUCTEeMaTU3alrs 3HaHW.
@yHKIUU: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKINN

bu6mmoreka [IOK
https://m.edsoo.ru/7f4452¢
6

99

[ToBTOpEeHuEe, 0600IICHNE U
CUCTEeMaTU3alus 3HaHH.
I'padmueckoe pemienne
YpPaBHEHUH U UX CUCTEM

bu6mmoreka [IOK
https://m.edsoo.ru/7f44551
6

100

[ToBTOpEeHmE, 0600IIEHNE 1
cUCTeMaTHU3als 3HaHHM.
I'paduaeckoe permenue
YpaBHEHUH U UX CUCTEM

101

HToroBasi KOHTPOJIbHAS
pabota

102

O060011eHEe U
CHUCTEMATHU3ALM 3HAHUI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KJIIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI 00pa3oBat
MpoBePsSIEMOro
OCHOBHOT0 0011ero 00pa3oBaHus
pe3yJibTaTa
1 Yucna v BEIYUCICHUS
- BrITIONTHATE, coderas yCTHBIC W IMHCHMEHHBIE TPHEMBI, apu(pMETHUSCKUE
JUCIIaMU
- HaxoauTh 3HaYeHUS YUCIIOBBIX BBIPAKEHUH, IPUMEHATH Pa3HOOOPA3HBIE CIIC
3HAYEHUH JPOOHBIX BRIPAKCHHM, COJIEPIKANTUX OOBIKHOBEHHBIC U JIECATHIHBI
13 [lepexomuTs OT OxHON (OPMBI 3amUCH 4YHUCEN K JApyro (mpeoOpazoBk
0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH, B OECKOHECUHY
1.4 CpaBHUBATH U YIOPSAIO0UMBATH PAIMOHAIIbHBIE YUCIIA
1.5 OKpyTJATh uncaa
L6 BbInoNHATE TPUKUAKY W OLIEHKY pe3yjbTaTa BBIYMCIIEHUMN, OLIEHKY 3HAu
BoInonHATh JeMCTBUS €O CTENEHSIMU C HATYpaIbHBIMU OKa3aTEeNIIMU
1.7 [IpuMeHsTh MPU3HAKY JEIUMOCTH, Pa3okKeHNEe Ha MHOKUTEIH HATypallbHbIX
PemaTth npakTUKO-OpUEHTHUPOBAHHBIE 33/1a4H, CBSI3AHHBIE C OTHOIIEHHUEM BElll
1.8 BEJIMYMH, IPOLIEHTAMU, UHTEPIPETUPOBATH PE3yNbTAThl PELICHUS 3a/1a4 C Y4&
CO CBOMCTBaMH paccMaTpPUBAEMbIX 0OBEKTOB
2 AnreOpanyeckue BbIPaXKEHUS
)1 Hcnonb3oBarh anrebpandeckyl0 TEPMUHOJIOTUIO U CHUMBOJHKY, MPUMEHS
y4eOHOTO MaTepuaia




2.2 Haxonuth 3HaueHNst OyKBEHHBIX BBIPOKCHUN TIPH 33TAHHBIX 3HAYCHUSIX TIepe

53 BeimonHATE mpeoOpa3oBaHus IEIOTO BHIPAKEHUSI B MHOTOWICH IPHBE/IC!
PacKpBITHEM CKOOOK

4 BrinonHsaTe yMHOXKEHUE OJHOYICHA HAa MHOTOWIEH M MHOTOWIEHA Ha MHOI
KBaJIpaTa CyMMBI M KBaJipaTa pasHOCTH

5 s OcymiecTBIATh Pa3ioKEHNE MHOTOUYJICHOB HAa MHOMKHUTEIH C TOMOIIBIO BE
MHOHUTEJS, TPYINITUPOBKH ClIaraéMbIX, TPUMEHEHHS (POPMYIT COKPAIIEHHOTO

"6 [IpuMensTh ipeoOpa3oBaHus MHOTOWICHOB JIJISl PEIICHHS Pa3IUYHbBIX 33/l
MPEAMETOB, U3 PEaJTbHON MPAKTUKHU

2.7 Hcnonb30BaTh CBOKCTBA CTENEHEN C HATYPATbHBIMU MOKA3ATEIAMU ISl TIPEO

3 VYpaBHEHHS U HEPABEHCTBA

a1 Pemate nuHEHBIE ypaBHEHHSI C OJHOM MEPEMEHHOM, MPUMEHSS IPaBH
YpaBHEHUS K paBHOCHIIBHOMY eMy. IIpOBepsITh, SIBISIETCS JIM YNACIO KOPHEM Y

3.2 [IpumeHnsaTh rpadudecKkre MEeTO bl IPH PEIICHUN JTMHEHHBIX YPAaBHCHUH B MX

3.3 [TonOupath MpuUMeEpHI Map YKCE, ABISIOMIMXCS PEIICHUEM JIMHEHHOTO YpaBH:

34 Ctpoutb B KOOPJIUHATHOMN TUIOCKOCTH I'papuK JIMHEHHOTO ypaBHEHUS C JBY!
rpadukoMm, MPUBOIUTH MPUMEPHI PELICHUS YPaBHEHUS

3.5 Pemats cuctemsl IByX TMHEHHBIX YPAaBHEHUH C ABYMSI IEPEMEHHBIMH, B TOM

16 CocraBiATh U pelaTh JUHEHHOE YpPABHEHUE WJIM CHUCTEMY JIMHEWHBIX ypa
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJIYYEHHBIN pe3ys

4 Koopaunats! u rpadpuku. @yHKIuu
il N300paxkaTs Ha KOOPAWHATHOM MPSIMON TOUKH, COOTBETCTBYIOITUE 3a/IaHHBIM

HWHTCPBAJIbI, 3aIIMCBIBATH YN CJIOBBIC ITPOMECIKYTKH HA anre6pa1/1quKOM SA3BIKC




4.2 Otmeuats B KOOPIAMHATHOM IJIOCKOCTHU TOUYKH IO 3alaHHBIM KOOPJIMHATaM
4.3 Crpouts rpaduku muHeitHbIX pyHkuuit. Ctpouts rpaduk GyHkumun y = [X|
44 OnwuceBaTh € MOMOIIBIO (PYHKIMH HW3BECTHBIE 3aBHCHMOCTH MEXIY BEJ
paccTosiHue, 1IEHY, KOJIMYECTBO, CTOUMOCTb, TPOU3BOJUTEIBLHOCTD, BPEMS], 00
4.5 Haxoauts 3HaueHne QyHKIMY 110 3HaYEHHIO €€ apryMeHTa
16 [Tonumars rpaguueckuii cnocoO mpeacTaBiIeHHs U aHaau3a HHOpMaIUH, U:
MH($OpPMALIMIO U3 TPAPUKOB peaIbHBIX MTPOLIECCOB U 3aBUCUMOCTEMN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBbIE pPe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa3oBa
NpoBepsieMoro
OCHOBHOI'0 00111er0o 00pa3oBaHus
pe3yJabTaTa
1 Yucna v BIYMCIICHUS
1 Hcnonb30BaTh HaYaabHbIE IPEICTABICHHS O MHOXKECTBE JICHICTBUTENIBHBIX Ul
U BBIYMCIICHUH, U300pakaTh AEHCTBUTEIbHBIC YKMCIa TOUKAMU Ha KOOPAMHAT
[TpuMeHsATh NOHATHE apU(PMETHUECKOrO KBAPAaTHOTO KOPHS, HAXOIUTh KBa
1.2 HEOOXOIMMOCTH KaJIbKYJISTOP, BBIIOJIHATH IIPe0Opa3oBaHusl BBIPAXKEHUH, ©
UCIIOJIB3Ysl CBOMCTBA KOpHEHN
1.3 Hcnonp3oBathk 3anucy 00IBIINX U MAJIBIX YUCEN C TOMOIIBIO AECATHUHBIX []
2 AnreOpanyeckue BbIPaXKEHUS
)1 [IpuMeHATh MOHATHE CTENEHHU C LEJIBIM MI0Ka3aTesIeM, BHIIOIHATh IPeoopa3o
CTETEHH C LIENBIM NI0Ka3aTelIeM
59 BBINONHATE TOXIECTBEHHBIE NTPE0OPa30BaHUs PALIMOHAIBHBIX BBIPAKEHUH ]
MHOTOWIEHAMH U ajNreOpandyecKuMu IpoosMu




2.3 PacknaapiBaTh KBaipaTHbIN TPEXUIEH HA MHOKUTEIN
)4 [IpumensaTs mpeoOpa3oBaHMs BBIPAKECHUN A PEIICHHs pPa3IMYHBIX 33,
MIPEAMETOB, U3 PEaJIbHON MPAKTUKHU
3 VYpaBHEHMS U HEPaBEHCTBA
31 PemaTs ivHeliHbIE, KBaJIpaTHbIE YPAaBHEHUS U pallMOHAIbHbIC YPABHEHMUSI, CR
YpaBHEHUH C ABYMS IEPEMEHHBIMU
[IpoBoauTE MpOCTEHIINE HUCCIECIOBAHUS YPABHEHHM M CHUCTEM YPAaBHEHUN
3.2 rpadu4ecKux npeacTaBieHui (yCTaHABIMBATh, UMEET JIU YPAaBHEHUE WJTU CH(
HUMEET, TO CKOJIbKO, U TIpoUee)
[TepexoauTh OT cOBeCHOW (OPMYIMPOBKH 3a7a9d K €€ areOpandeckor M
33 yYpaBHEHUS WM CUCTEMBI YpaBHEHUH, HHTEPIPETUPOBATH B COOTBETCTBUM C |
pe3ynbTar
[TpuMeHsTh CBOWCTBAa YUCIIOBBIX HEPABEHCTB JJIsI CPABHEHHUS, OIICHKH, PE
34 OJIHOW MEPEMEHHON M MX CHCTEMBI, 1aBaTh I'PaPUUECKyI0 WLTFOCTPAIMIO MH
CUCTEMbI HEPABEHCTB
4 DOyHKIUU
i1 [Tonnmatp ¥ MCHOJB30BaTh (PYHKIMOHAIbHBIE MOHATUS U S3BIK (TEPMUHBL,
OTIPENeNATh 3HaYeHHe (PYHKIUU 110 3HAUEHUIO apryMEHTa, ONPeAEsATh CBOM
Crtpouts rpaduku 31eMeHTapHbIX QYHKIUN BUA:
y =k/x
4.2 y
kix
, Yy =X,y =X>, y = [X|, onuchIBaTh CBOWCTBA YUCIOBON (YHKIMH 110 €€ rpaduKy

9 KITIACC



Kona nposepsiemoro

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI 00pa3

pe3yJbTara OCHOBHOT'0 00111€er0 00pa3oBaHus
1 Yucna ¥ BEIYMCIIEHUS

1.1 CpaBHHMBATH U yIOPSAJOUYUBATH PALIMOHATIBHBIC U UPPALIMOHATIEHBIC YHCIT:

Breimonusate apudmeTndeckue NEUCTBUS ¢ PAIMOHATBHBIMH YUCIAMH, (
1.2

MPUEMBI, BBINOJIHITH BEIYUCIEHUS C UPPALUOHAIBHBIMU YUCIAMU

HaxonuTe 3HayeHUs CTENEHEN ¢ UEIbIMU IMOKA3aTeNIsIMA U KOPHEH, B
1.3

BBIPa)KEHUI

OKpyrasTh NJEHCTBUTEIbHBIC YUCIIA, BBIMOJHATh MPUKUIKY PE3YIbTATA |
1.4

BBIpaKEHUI
2 YpaBHEHUS U HEPABEHCTBA

Pemate nuHelHbIE W KBaJpaTHbIE YpaBHEHUS, YPaBHEHUS, CBOISIINEC.
2.1

paloOHaIbHBIE YPABHEHUS

Pemate cucteMbl IByX JUHEWHBIX YpaBHEHUU C JBYMSI MEPEMEHHBIMHU
2.2

KOTOPBIX OJTHO YPaBHEHUE HE SBJISIETCS JTUHEUHBIM

Pemate TekcTOBBIC 3a/layM aITeOpandecKUM CIIOCOOOM C TIOMOIIBIO
2.3

CHUCTEMBI IByX YpaBHEHUH C IByMs MIEPEMEHHBIMU

[IpoBoauTH MpOCTEILINE UCCIIETIOBAHNS YPABHEHUM U CUCTEM YpaBHEHU
2.4 rpaduueckux mpeacTaBiIeHuil (HampuMep, yCTaHABIUBATh, UMEET JIH ypal

PEIICHUS, €CIIM UIMEET, TO CKOJIBKO)

Pemats nuHeliHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HU300pas
2.5

YHCI0BOM HpﬂMOfI, 3aIMUChIBATh PCIICHUEC C ITIOMOIIBIO CUMBOJIOB




Pemartes cucTeMbl IMHEHHBIX HCPAaBCHCTB, CUCTCMbI HCPABCHCTB, BKJIIOYal

2.6 n300paXkaTh PEIICHWE CUCTEMBbI HEPABEHCTB HA YHMCJIOBOM MPSAMOIA, 3arm
CHUMBOJIOB
2.7 Hcnonp30BaTh HEPABEHCTBA IIPU PELIEHUH PA3IMYHBIX 3a4a4
3 OyHKIMU
PacnioznaBath pyHKIIMY N3ydeHHBIX BUI0B. [IoKa3bIBaTh CXEMAaTHUYECKH
3.1 IUIOCKOCTH rpa@ukoB QpyHKUIUN Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx-
K02 PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKITHI
[Toka3bIBaTh cXeMaTHYECKU PACIIOJIOKEHHE HAa KOOPAUHATHOMN IJIOCKOCT
3.2
VX, y = [X| 1 onuckIBaTh CBOMCTBA PYHKUINN
Crpoutrh U wu300pakaTh CXEMaTHYECKH TpapuKu KBagpaTUYHBIX ]
33
KBaJIPaTUYHBIX (QYHKIIMH 0 UX rpadukam
Pacnio3naBate kBagpaTHUHYO (QYHKIHIO IO (popMyIie, TPUBOJUTH TPHMS
34
peanbHON XKU3HH, PU3UKH, FEOMETPUU
4 ApudmeTrrueckas 1 reoMeTpudeckas Iporpeccun
4.1 Pacnio3naBate apupmMeTHUECKYIO0 U T€OMETPUUYECKYIO IIPOTPECCUU NIPH P&
BbINONMHATE BBIUMCIEHHS ¢ UCMOJIb30BaHUEM (POPMYI 1-TO YjeHa apud
4.2
pOrpeccuii, CyMMBbI IEPBBIX N YWIECHOB
4.3 N3006paxaTs 4ieHbl OCIE10BATEIbHOCTH TOUKAMHU Ha KOOPAUHATHOM I1J
Pemate 3amaun, CBA3aHHBIE C YMCIIOBBIMHU IOCIEIOBATEIbHOCTSIMHU, B 1
4.4

AKHU3HU (C UCIIOJB30BAaHUEM KAJIBKYIIATOPA, HU(POBBIX TEXHOJIOTH)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
1 Yucna v BEIYKUCICHUS

. JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEXO0J OT OJHON (OpMBI 3ammuc
palMoHaIBLHOTO YHCIIA, 3aMUCh, CPABHEHUE, YIIOPSAI0UYNBAHUE PAIIMOHATBHBIX

- Apudmernueckue 1eHCTBUS C pallMOHAIBHBIMU YicIamMu. Pemenue 3a1ad us |
Ipoou

13 Cremnens ¢ HATYypaJIbHBIM MOKa3aTeIeM: oTpeieJieHue, TpeoOpa3oBaHue BhIpa
3anuch OOJIBIINX YHCET

L4 [TporeHTsl, 3aMCh MPOLIEHTOB B BHIE IpoOU U IpoOH B BUJE MpoLeHToB. Tpu
peuieHue 3a1a4 U3 pealbHOW MPaKTUKU

1.5 [IpuMeHeHne MPU3HAKOB AETMMOCTH, PA3JI0KEHUE HA MHOKHUTEIN HATypaJlbH]

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 00paTHast MPOTOPLMOHAIBHO

2 AnreOpandeckue BhIpaXEHUS

2.1 [lepemMeHHbIE, YMCIOBOE 3HAUCHHUE BhIPAKEHUSI C IepeMeHHOM. [lonmycTUMBIE -

2.2 [IpencraBieHue 3aBUCUMOCTH MEX]ly BETUYMHAMHU B BUJIE (GOpMYJbl. Berumcs

2.3 [IpeoOpazoBanrie OyKBEHHBIX BHIPAKEHUMN, TOXKIECTBEHHO PAaBHBIE BHIPAKEHU

2.4 CBoiiCTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeIeM

2.5 OnHouneHbl 1 MHOTOWIEHBI. CTeneHb MHOrowieHa. CliokKeHue, BBIUUTAHUE, Y

26 @opMyInbl COKPAIIEHHOTO YMHOKEHHS: KBapaT CYMMBI U KBaJpaT pa3HOCTH.
Pa3znoxxenre MHOrOUYJI€HOB HA MHOKHUTENN




3 VYpaBuenus
3.1 VYpaBHeHME, KOPEHb YPAaBHEHUS, IPaBUJIa IpeoOpa30BaHUs YPaBHEHMSI, PABHO
12 JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCIO KOpHEH JIMHEWHOIO Y
YpaBHEHUI
33 CocraBiieHH€e ypaBHEHUH 110 YCIOBHIO 33/1auu. PerieHne TeKCTOBbIX 3a/1a4 C T
34 JIuneiHOe ypaBHEHHE C JBYMs IIEPEMEHHBIMU U €T0 rpauk
s Cucrema JByX JMHEMHBIX YpaBHEHHUH C JIByMs IepeMEHHbIMU. PelieHue
3.
noAcTaHoBKU. [IpuMepsl pelieHust TEKCTOBBIX 3a/1a4 ¢ IIOMOIIBIO CUCTEM Ypal
4 Koopnunats! u rpapuku. OyHkinuu
4.1 Koopaunara Toukn Ha npssMon
4.2 YucnoBbie TPOMEXYTKH. PaccTosiHue MEX Ay ABYMSI TOUKAMH KOOPJIUHATHOM
4.3 [IpssMmoyronpHas cuctema KoopauHat, ocu Ox u Oy. AGciucca U OpJuHaTa TOY
4.4 [Tpumeps! rpadukoB, 3anaHHbIX GopMynnamu. UteHne rpadKOB peabHbIX 3al
4.5 [Tonsarue dynkuuu. I'paduk Gyakumn. CoricTBa PyHKIHI
4.6 Jluneiinas gynkuus, e€ rpaduk. ['paduk pyHkmuu y = [X|
4.7 I'padmyeckoe perieHne TMHEWHBIX YPaBHEHUN U CUCTEM JIMHEWHBIX YpaBHEHY
8 KIIACC
Kon IIpoBepsieMbIii 3JIEMEHT COAePKAHUA
1 Yucna v BBIYUCICHUS
. KBangpatHbiii kopeHb u3 uwucna. [loHsTHe 00 HppalOHATIBHOM YHCIIC
MPPALMOHATIBHBIX YUCEI




CBoiicTBa apru(METUUECKUX KBAJAPATHBIX KOPHEU U UX IPUMEHEHUE K ITpeodpa

12 Y BBIYMCIICHUSM. [[eliCTBUTENbHBIE YMCTIa
1.3 Crenens C 1eJIbIM TIOKa3atesieM u €€ cBoiicTBa. CTaHmapTHas 3aMuch YKClia
2 Anrebpandeckue BbIpaXKeHUs
2.1 KBanpartusiii TpExuieH, pa3yioKeHHe KBaIpaTHOTO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpaundeckas 1poOb. OCHOBHOE CBOMCTBO alredpandeckoit 1poou
2.3 CrnoxeHue, BRBIUUTaHUE, YMHOKEHHE, JICJICHHE allrTeOpandecKux Apooeit
24 PannonanbHbIe BeIpakeHUS U UX TIpeoOpazoBaHue
3 VYpaBHEHHS U HEPABEHCTBA
3.1 Ksanparnoe ypaBHeHHE, hopMylia KOpHEH KBaIpaTHOTO ypaBHEHUs. Teopema
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEWHBIM U KBAJIPATHBIM
33 [Ipocreiime 1poOHO-pallMOHANBHBIE YPaBHEHUS
34 ['padmueckast uHTEepHpeTaUsl ypaBHEHUI ¢ JBYMs MIEPEMEHHBIMUA U CHCTEM
' nepeMeHHbIMU. [IpuMepbl penieHnst CUCTEM HEJIMHEMHBIX YPaBHEHUH C IBYMS
3.5 Pemrenne TeKCTOBBIX 337124 alreOpandecKuM CIiocoooM
3.6 YucnoBbie HEPABEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NepeMEHHOMI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JluneliHble HEPABEHCTBA C OJIHOM EPEMEHHOU
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJJHOM MepeMEHHON
4 OyHKIUU
4.1 [Tonstne pynkuuu. O6IaCTh ONpeAETICHHS U MHOKECTBO 3HAUCHUN (DYHKITHH
4.2 I'padux Gpynkuu. Yrenue cBoiicTB pyHKIUU MO €€ rpaduky
4.3 [Ipumeps! rpadukoB GYHKIHNA, OTPAKAIOMINX peaTbHbIe MTPOIECCH




4.4 @DYHKIMH, OIIMCHIBAIOLIUE NPSIMYIO U 00paTHYIO IPONOPLMOHAIBHBIE 3aBUCUN
4.5 OyHKIUU y =x7 y = X3
4.6 Oynakiun y = [x, y = |x|
4.7 I'padmyeckoe penieHne ypaBHEHUH U CHCTEM YpaBHEHUN
9 KJIACC
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 ParnmonanbHbIe ynciia, MpparMoOHATBHBIC YHCIa, KOHEYHBIE U OECKOHEUHBIC TeCATHUHBI
MHOXeCTBO ACHUCTBUTENBHBIX YHCEN, JIEHCTBUTEIbHBIC UYMCIAa KaK OCCKOHEUHBIS
1.2 OJIHO3HAYHOE COOTBETCTBHE MEXKIYy MHOXKECTBOM JIEHCTBHUTEIIBHBIX YHCE U KOOP
JNEHUCTBUTEIBHBIX YUCEN
1.3 ApubdmMernueckue TeUCTBUS C JCHCTBUTEIHLHBIMH YHCIAMU
W3mepenusi, npubnuxeHusi, oleHKH. Pa3mepbl OOBEKTOB OKPYKAIOLIEIO MHPa
1.4 okpyxaromeM mupe. [IpubnnxéHHoe 3HadeHHE BETUYUHbI, TOYHOCTh MPUOIIHKEHUS
Y OIICHKA PE3yJIbTaTOB BBIUMCICHUI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 YpaBHeHUs C OJIHOM MEPEMEHHOM
2.2 Jluneiinoe ypaBHeHue. PelieHne ypaBHEHUM, CBOJSIIMXCS K JINHEUHBIM
2.3 KBagpatHoe ypaBHeHnue. Pernienue ypaBHEHUM, CBOIAIINXCS K KBaIPaTHBIM
4 bukBanpatHoe ypaBHeHue. Ilpumepbl pelieHuss ypaBHEHUN TpPETbel M UYETBEPTY
MHOHUTENN
2.5 Pemenne 1poOGHO-pallMOHANBHBIX YpaBHEHUI
2.6 Cucremsl ypaBHEHUH
2.7 YpaBHEeHHE ¢ ABYMs IEPEMEHHBIMU U €r0 Tpaduk




2.8

Pewienue cucreM IByX JMHEHHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU

2.9 Pewenne cucrem I1ByX ypaBHEHUH, OJHO U3 KOTOPBIX JINHEWHOE, a APYrOe — BTOPOU

2.10 I'padmyeckas mHTEpIIPETALIAS CHCTEMBI YPAaBHEHUH C IBYMSI TICPEMEHHBIMH

2.11 Pemrenne TeKCTOBBIX 33124 aNreOpandecKuM CrocoooM

2.12 HucnoBsle HEPaBEHCTBA U UX CBOMCTBA

2.13 Pemrenne nuHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHON

2.14 Pemrenne cucrem IMHEWHBIX HEPABEHCTB C OJJHOM ITEPEMEHHOMN

2.15 KBagparHbie HepaBeHCTBA

2.16 I'padmyeckas nuHTEpIpeTalls HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHH
3 OyHKINH

31 KBanparuunas ¢yHkuus, e€ rpagux u coiictBa. I[lapabona, KoopanHATHl BEpIIN
' napaboJibl

3.2 I'paduku Gyakumit y=kx, y=kx+b 1 ux cBoiCTBa

33 I'paduku Qyakumit y=k/x, y = x> 1 UX CBOMCTBa

34 I'paduku Gyskumii , u ux cBOKCTBA
4 YucoBble NOCIEI0BATEIBHOCTH

i1 Omnpezenenue U cnocoObl 3aJlaHKsl YUCIOBBIX MOCIE0BATENbHOCTEN. 3alaHiE 11OCI
' hopmysoit u popMyIioi n-To 4iIeHa

4.2 Apudpmernueckas nporpeccusi. Qopmyisl #-ro djaeHa apupMETHYECKONH IPOrpeccuu

4.3 I'eomerpuueckas nporpeccusi. @opmyiibl n-ro 4ieHa reoMETpPUYECKOM TPOrPECCUH,

a4 N3o00paxxenue 4wieHOB apu(PMETHUECKOW U reOMEeTpUYECKON MPOrpeccHil TOYKaMH
' JIMHENHBIN U SKCIIOHEHIUAIbHBIA POCT

4.5 CrnosxHbIE IPOLIEHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM Pe3yJibTaTaM 0CBOECHHS
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh NOHATHSAMHU: MHOKECTBO, ITOJMHOKECTBO, ONepal
OTIepUpPOBATh MOHATHAMU: Tpad, CBSI3HBIA rpad, AepeBO, LUK, MPUM
YMEHHE HCIIOJb30BaTh rpapuueckoe MpeaCcTaBICHHEe MHOXKECTB JJIS Ol

SBJICHUH, TIPU PELICHUH 3a/1a4 U3 APYIUX YU4EOHBIX MPEIMETOB

YMeHue onepupoBaTh MOHATUSMHU: OIpPEICICHUE, AaKCHOMa, Teope
pacrno3HaBaTh WCTUHHBIE M JIOKHBIE BBICKA3bIBaHMSI, TPUBOIUTH MPUMLC

BBICKAa3bIBAHWA U OTpULAHUSA BBICKA3bIBaHUU

YMeHue omnepupoBaTh MOHATHSAMH: HATypaJbHOE YUCIO, MPOCTOE U
HATypaJIbHBIX YHCEN, MPU3HAKU JAETUMOCTH, LeJI0€ YHUCIO, MOIYIb .
necsiTuuHas JpoOb, CTaHAAPTHBIA BHJ YHUCHA, PAIMOHAILHOE YU
apumMeTHuyecKuil KBaApPaTHBIM KOPEHb;, YMEHHUE BBINOJHATH JICHCTBI
YIOPSA0YUBATH YU CIIA, IPECTABIATH YMCIIA HA KOOPANHATHON MPSMOI, O

IIPUKUAKY U OLCHKY pE3yJIibTaTa BBIYHCIICHUI




YMeHHe OonepupoBaTh MOHATUAMU: CTEIEHb C LEJIbIM II0Ka3aTeseM,
KOpPEHb, MHOTOWIEH, ajredpanyeckasi ApoOb, TOXKIECTBO; 3HAKOMCTBO C
0oJpllle €AWHUIBI; YMEHHE BBITIOJIHATH Pacu€Thl Mo (opMysaM, IIpe
PalMOHAIBHBIX BBIPAKEHUN U BBIPAKEHUN C KOPHSAMH, Pa3JI0KEHUE MH(

YHCIIe C UCTIOIh30BaHUEM (POPMYIT pa3HOCTH KBAJPATOB M KBaIpaTa CyM)

YMeHnue onepupoBaTh MOHATHSMH: YHUCIOBOE PAaBEHCTBO, YPaBHEHUE C
HEpPAaBEHCTBO, HEPABEHCTBO C NEPEMEHHOW; YMEHHE pellaTh JIMHEHH
IpOOHO-palIMOHANIEHBIE YpaBHEHUSI C OJHOM IEepPEMEHHOMN, CHCTEMBbI
JUHEHHbIE HEPABEHCTBA W UX CHUCTEMbI, KBaJpaTHBIE U JPOOHO-pAIHO
MEPEMEHHOM, B TOM YHUCIIE NIPU PEUICHUH 3374 U3 JPYTrUX MPEIMETOB °
HCMOJIb30BaTh KOOPJMHATHYIO MPSIMYI0 M KOOPAMHATHYIO TUIOCKOCTI

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHne ornepupoBaTh NOHATHSAMU: (QyHKOHSA, Tpaduk GyHKINH,

3HAKOTIOCTOSIHCTBA, MPOMEXKYTKH BO3pAaCTaHHs, yOBIBaHUS, HAHOOJIBI
(GYHKIIMM; yYMEHHE OTICPUPOBATh TOHSATHSAMHU: MPSIMas MPOTIOPIIUOHE
KBaJpaTHYHas (QYHKIUS, OOpaTHAs MpPOMOPIHUOHAIBHOCTh, Mapadouia,
rpaduku QyHKINN, UCTIOIB30BATh TPAPHUKH ISl ONIPEICIICHHS CBOWCTB T
peleHus 3a1a4 U3 APYruX YYeOHBIX MPEIMETOB M PEalibHON JKU3HHU;

3aBUCHUMOCTH MCKIY BCIIMUMHAMHA

YMeHue OIICPHUPOBATL IMOHATHAMHU: IIOCICAOBATCIIbHOCTD, apI/I(l)ME
ImporpecCuu; yMCHuUC UCIIOJIb30BaATh CBOIiCTBa HOCHGHOB&TGHBHOCTeﬁ, (1)C

IIpU pCHICHUH 3aia4, B TOM YUCJIC 3aa4 U3 JPYIuxX y‘IC6HLIX npeaAMETOB




YMeHnue pemarh 3aJ1aud pa3HbIX TUIIOB (B TOM YHMCII€ Ha MPOLIEHTHI, 10
LIEHy TOBapOB U CTOMMOCTb IOKYIOK M YCIyT, HaJOTH, 3aJaud U3 00
CeMEWHBIMH (MHAHCAMMU); YMEHHUE COCTABIIATH BHIPAKCHUS, YPaBHEHU
YCIIOBHMIO 3a/1a4d, HCCIENOBaTh IIOJYYEHHOE PEUICHUWE W OLEHUBATH II

pe3yJIbTaToB

YMeHue omnepupoBaTth MOHATUSAMU: (uUrypa, TOUKa, OTpPE30K, Iij
MHOTOYTOJIbHUK, TPEYroJIbHUK, PABHOOEIPEHHBIH U PAaBHOCTOPOHHUI
TPEYrOJbHUK, MeJuaHa, OMCCEKTpHUca M BBICOTA TPEYrOJIbHUKA, YEThIf
poMO, MpSAMOYrOJIbHUK, KBaJpaT, Tpaneuus; OKPYXKHOCTb, KpYT,
MPOCTPAHCTBEHHBIMU (UTypaMH; YMEHHE pelaTh 3aJayd, B TOM UHUCII

HaXO0XIACHUC TCOMETPUYCCKUX BEJIMYNH C IPUMCHCHHUEM N3YYCHHBIX CBO

10

YMeHne onepupoBaTh MOHATUSMH: PAaBEHCTBO (HTYp, PAaBEHCTBO TPEY
NEePIEHANKYISIPHOCTD MPSMBIX, YTOJ MEX/Ty IPSMBIMH, IEPIICHAUKYIISP,
¢Guryp, momoOHbIE TPEYrOJbHUKH, CHMMETPUS OTHOCUTEIBHO TOYKH U
PaBEHCTBO, CHUMMETPUIO W Togo0uWe Quryp, mapaielbHOCTh WU TIe

OKpYIKaIoIIeM MUpe

11

YMeHue onepupoBath MOHATUAMU: JJIUHA, PACCTOSIHUE, YO (BEIUYUE
TPEeYroJbHUKa), IJIOAb; YMEHHE OLIEHUBATH pa3Mepbl MPEAMETOB U O
YMEHHE MPUMEHSATH (POPMYIIBI IEPUMETPA U IIOIAI1 MHOTOYT'OJIbHUKOB,
Kpyra, oObemMa MPSIMOYrOJBLHOTO TMapajlieenunena; yMEHUE MpH
TPEYrOJbHUKOB, TEOPEMY O CyMME€ YIJIOB TpeyrojibHuka, teopemy Il

COOTHOLICHUA AJId BBIYMCIICHUA AJIUH, paCCTOHHHﬁ, nnomaz[eﬁ

12

YMmenue u3o0paxarh IJIOCKME (QUIYypbl U MX KOMOHMHALMHU, IPOCTpaH
NIOMOUIBI0 YEPTEKHBIX MHCTPYMEHTOB U IEKTPOHHBIX CPEACTB IO -

OITMCAHHIO




13

YMmenue ONICpUPOBAThH MOHATHAMU: MPAMOYIrOJIbHAA CUCTEMaA KOOPAHHE
CymMMa BCKTOPOB, IMPOM3BCACHHC BCKTOpAa Ha 4YHUCIIO, CKaJIAPHOC IIP(
HCII0JIb30BATh BEKTOPBI U KOOPAWHATHI MJIA NPCACTABICHUA OAHHBIX U |

JIPYruX y4eOHBIX MPEIMETOB U PEATBHOM KU3HH

14

YMeHue omnepupoBaTh MNOHATHUSAMHU: CTOJOUMKOBBIE M KpPYrOBBIE [iv
apudmeTnyeckoe, MeiaHa, HanboJblllee U HAUMEHbIIee 3HaYeHMUs], pa3!
U3BJIEKATh, MHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MH(GOPMAILHUIO, Mpe
JyarpaMmax, OTPa)Karolyl0 CBOMCTBA M XAPAKTEPHUCTUKU PEATBHBIX 1

Pacrmo3HaBaTh USMECHYUBEIC BEJIMUWHBI B OKPYXKAKOIIIEM MUPEC

15

YMeH#ne onepupoBaTh MOHATUSIMH: CITYYaHHBIA OTBIT (CITyJaHBIN SKCIIEP
(’7IeMeHTapHBIH WCXOJ1) CIIYyYailHOTO OMBITA, CIy4ailHOE COOBITHE, E
HaXOJMUTh BEPOATHOCTH CIIydallHBIX COOBITUH B OMNbBITaX C PABHO
COOBITHSIMH; YMEHUE peniaTh 3a/Ja4d METOJIOM OPTraHU30BaHHOTO Tepedo]
YMHOKEHUS; YMEHHUE OIICHHBATh BEPOSITHOCTU pealTbHBIX COOBITUI
MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITHI B OKpYXKarOIIeM
MOHITHEM HE3aBUCUMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX Y

SABJICHUAX

16

YMeHue BbIOMpATh MOAXOIAMINM HM3y4EHHBIH METOJ Ui pelICHUS
MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B TIPUPOAEC W JKH3HHU, PacCIIO!
MaT€MaTUKd B HCKYCCTBE, OINMHUCHIBATh OTIEJIbHBbIC BBIAAIOIIMECS PE3
pa3BUTHSA MaTeMAaTUKH KaK HAyKd, MPUBOJUTH MPUMEPHl MaTeMaTHUeC

OTEYECTBEHHOW ¥ BCEMUPHOU UCTOPUHU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA

OI'D 10O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 Yucna v BIYKCICHUS
1.1 HarypanbHhblie u nensie yncna. [Ipu3Haku AeIMMOCTH UETBIX YUCEI
1.2 OOBIKHOBEHHBIE U IECATUYHBIE APOOH, MPOIIEHTHI, OECKOHEUHBIE TEPUOTUUECKHE JIP
1.3 PannonaneHblie yncna. Apudmernyeckue oneparuy ¢ paliioHaIbHBIMU YUCIAMU
1.4 JeiicTButenpHble yncaa. ApupMeTH4ecKre onepalnui ¢ 1eHCTBUTEIbHBIMU YHCIIaMI
1.5 [TpubmmxEHHBIC BRIYUCIICHUSI, IPABHIIA OKPYIJICHUS, IPUKUIKA U OTIEHKA PE3YJIbTAT:
2 Anrebpandeckue BbIpaKeHHs
2.1 bykBeHHbIE BhIpaKeHUS (BBIpAKEHUS C IEPEMEHHBIMH )
2.2 Crenensb c 1enbiM nokasaresnemM. CTeneHb ¢ pallMOHaAIbHBIM MoKaszaTeneM. CBOMCTBA
2.3 MHorousneHsl
2.4 Anrebpandeckas 1po0b
2.5 ApudMeTnuecKknii KOpeHb HATypaJIbHOU cTeneHH. JleiicTBUS ¢ apu(METHUESCKIMU K
3 YpaBHEHUS 1 HEPABEHCTBA
3.1 Lenbie u 1poOHO-paloHanbHble ypaBHEeHH. CUCTEMBI M COBOKYITHOCTH YPaBHEHUI
3.2 Lenble u 1poOHO-paIoHanbHbIe HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH HEPABEHC
3.3 Pertenye TeEKCTOBBIX 3a1au
4 Yucnobie MOCIEI0BATEILHOCTH
4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATETLHOCTEN
4.2 Apudmernueckas u reoMmeTprueckas nporpeccuu. Gopmyra CI0KHBIX MPOIIEHTOB
5 @yHKIMH




Oynkiys, cnocoOsl 3aganus GyHkuuu. ['paduk GyHkun. O61acTh ONpeIeeHus U
Hymun ¢ynkuuun. IlpomexxyTkn 3HaKOmoCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOC

MUHUMYMBI (PyHKIMH. Hanbompiee 1 HanMeHbIee 3HaYCHHE (PYHKITUN Ha IPOMEK)

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 KoopnunaTthnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 UX cBoiicTBa
7.2 TpeyrosbHuK
7.3 MHOroyrojasHUKN
7.4 OKpYyXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH
7.6 BekTops! Ha MI0CKOCTH
8 BeposATHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHocTh
8.3 KombOunaTtopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Maremartuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEHb: yueOHUK; 15-¢€
u3nanue, nepepaborannoe Maxkaperues FO.H., Munatok H.I'., Hemmkos K.U. u
np.; nox penakuueit TemsikoBeckoro C.A. AKIIMOHEPHOE OOIIECTBO
«M3parenscTBO «lIpocBenieHne»

* Martemaruka. Anre0pa: 8-if kiacc: 0a30BbIi YPOBEHb: yueOHUK; 16-¢€
uznanue, nepepadborannoe MakapsiueB 0. H., Munarok H.I'., Hemmkos K.W. u
np.; nox penakuueit TemsikoBeckoro C.A. AKIIMOHEPHOE O0IIECTBO
«M3narensctBO «IIpocBenienne»

* Maremaruka. Anredpa: 9-it kiacc: 0a30BbIi YPOBEHbB: yUeOHUK; 15-¢
uznanue, nepepadborannoe MakapsrueB 0. H., Munnrox H.I'., Hemmkos K.U. u
np.; noxa penakmnueit TemsikoBckoro C.A. AKITMOHEPHOE OOIIECTBO

«M3parenscTBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
MeTtoandeckoe nmocoOue K npeaMeTHON JUHUM yueOHuKOB 110 anreope 0. H.
MakapsraeBa, H. I'. Munmiok, K. . HemkoBa u np. Matematuka. Anredpa 7-

9 xiaccel. ba3oBblil YpOBEHb.
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