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HOACHUTEJIBHAS 3AIIMCKA

PaGouass mnporpamma yueOHOrOo Kypca «Anredpa» sl OO0ydaromuXxcs ¢
3a/Iep>KKOM  mcuxuueckoro passutus (nanee — 3I[IP) Ha ypoBHE OCHOBHOTO
oO11ero 00pa3oBaHMs COCTAaBJIEHA HA OCHOBE
. denepanbHOr0 rocy1apCTBEHHOTO 00Pa30BaTEILHOTO CTaHapTa OCHOBHOTO
obmero obpazoBanus (IIpukaz Munnpocsemnienus Poccun ot 31.05.2021 r. Ne
287) (manee — ®I'OC O00),
) ®denepanbHOM aAanTUPOBAHHON 00pa30BaTENbHONW MPOTPaMMbl OCHOBHOTO
oO1rero o6pazoBaHus Uil OOYYAIOIIUXCA C OTPAHUYECHHBIMH BO3MOXKHOCTSIMU
3nopoBbs ([Ipukaz Munnpocsenienus Poccuu ot 24 Hosi6pst 2022 r. Ne 1025),
. denepanbHO paboyeit mMporpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs IO
yueOHOMY TipeameTy «MaTtemaTukay,
. ®denepanbHOM TPOrpaMMBbl BOCIHMTAHUS, C YYE€TOM paclpe/leNIeHHBIX 0
KJlaccaM TIPOBEPSIEMBbIX TpeOOBaHUN K pe3ysibTaTaM ocBoeHus DenepanbHOi
aJanTAPOBAaHHOM  0Opa3oBaTeNbHOM  TporpaMMbl ~ OCHOBHOTO  OOIIEro
oOpazoBaHus JIJIs1 00YUaAIOIIUXCS C 3aJePKKON TICUXUYECKOTO Pa3BUTHSL.
C UBMEHEHUSIMU, YTBEPKIEHHBIMHU:
. IIpukazom MunucrepctBa npocsenieHuss Poccuiickoit @enepauun ot 8
okTsi0pst 2025 r. Ne 729 "O BHeceHUM H3MEHEHUH B HEKOTOpHIE TPHUKA3bI
MunucrepctBa  mpocsemieHusi  Poccuiickont  @Denepanmu, Kacaroluecs
denepanbHbIX 00pa30BaTEIBHBIX MPOTPaMM HAYalbHOTO 00IIEero 0Opa3oBaHMS,
OCHOBHOTO 00111eT0 00pa3oBaHus U cpeHero odiero oopazoBanus',;
. ITpukazom MunuctepctBa mnpocsenieHust Poccuiickoit denepanun ot 10
HOsIOpst 2025 1. No 808 "O BHeceHMM W3MEHEHHMH B HEKOTOPBIC IPUKA3bl
MunucrepctBa  npocsemieHusi  Poccuiickont  @Denepanmu, Kacaroluecs
denepanbHBIX 00pa3oBaTEIBHBIX MPOTrpaMM HadajJbHOTO OOIIEro 0Opa3oBaHUS,
OCHOBHOTO 00111eT0 00pa3oBaHus U cpeHero odiero oopasoBaHus"
B pabGoueit mporpamme yuTeHbl HJAEH H TOJoXKeHHS KoHIenmuu pa3BUTHS
MaTeMaTH4ecKoro oopa3oBanus B Poccuiickoit denepaiuu.

AnreOpa sBISeTCS OJHUM U3 OIMOPHBIX KYpPCOB OCHOBHOTO OOIIETO

oOpa3oBaHusA: OHAa 00ECIIEYMBACT U3yUCHUE IPYTUX AUCITUIUINH, KaK €CTECTBEHHO-
HAay4yHOro, TaK M TYMaHHTapHOTO IMKJIOB, €€ OCBOEHUE HEOOXOIUMO st
MPOJOKEHUsI 00pa30BaHUs U B TOBCEIHEBHOM *U3HU. Pa3BuTHe y o0yvaromuxcs
Hay4YHBIX MPEJICTABICHUN O MPOUCXOKIECHUU M CYHIHOCTU alreOpandecKux
a0CTpakUuii, crtocode OTpaKEHUSI MaTEMAaTUYECKON HayKOW SIBIICHUM U MPOLIECCOB
B Ipupojie W OOIIECTBE, POJIM MATEMaTUYECKOrO MOJEIUPOBAHUS B HAyYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHIIO HAYYHOTO MHUPOBO33PECHUS
M KaueCTB MBIIIJICHUS, HEOOXOMUMBIX JIJISl afanTallii B COBPEMEHHOM ITU(POBOM
obmectBe. M3ydyenme anreOpbl oOecreuynBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTU, TPEOYEeT KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apTyMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JICHCTBUSI U BBIBOJIBI,
dbopmynupoBaTh yTBepKIeHUSA. OCBOSHHE Kypca aareopsl o0ecrieunBacT pa3BUTHE



JIOTUYECKOTO MBIIUICHUSI OOYYarONIUXCS: OHU MCIOJB3YIOT JEAYKTHUBHBIE U
WHJYKTUBHBIE PacCyXJIeHUs, 0000IeHNE U KOHKPETU3aI1I0, aOCTparupoBaHue u
anajoruto. OOyueHue  anreOpe  MOpEANojaraeT  3HAUYUTENbHBIA  00BEM
CaMOCTOSITEJIbHON  JI€SITEIbHOCTH 00yYarolmuxcsi, IO3TOMY CaMOCTOSITEIBHOE
pelieHre 3a1a4 sIBIseTCs pean3aiuen 1eaTeIbHOCTHOTO MPUHIIMIA 00yUYeHHS.

B crpykType mnporpammbl y4eOHOro Kypca «Anrebpa» s OCHOBHOIO
oOmero o6pa3oBaHUsi OCHOBHOE MECTO 3aHMMAIOT COJIEPKATEIbHO-METOANYECKUE
nuHun: «Yucna u BBIYUCICHUSY, «AJreOpandeckue BhIpaXKeHUs», «YpaBHEHUS U
HepaBeHCTBa», «Dynkiun». Kaxmgas W3 3TUX COAEPKATEIbHO-METOAUYECKUX
JUHUN pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMU €ro JUHUAMH. B Xoae wu3ydeHUs Y4eOHOTO Kypca OO0ydaronuMmcs
MPUXOJUTCS JIOTUYECKH PACCyKJIaTh, UCIOIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B cBsi3W ¢ A9TUM B mporpamMmy ydeOHOro Kypca «Airedpa» BKIIOUCHBI
HEKOTOPBhIE OCHOBBI JIOTMKH, TPEJCTABICHHBIE BO BCEX OCHOBHBIX pa3zjeiiax
MaTEMaTUYECKOro o0pa3oBaHUs M CHOCOOCTBYIOIIME OBIAJACHUIO 00YyYarOIUMUCS
OCHOB  yHHMBEpPCaJbHOrO MaremaTudeckoro s3pika. CojepkaTelbHOW |
CTPYKTYPHOH OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpay» sBIsSETCS €ro
WHTETPUPOBAHHBIN XapaKTep.

Conepxanne JnuHUM «Yuclia W BBIYMCICHUS» CIYXKUT OCHOBOM s
JaNbHEUIIIEro U3y4yeHus: MaTeMaTUKH, CIIOCOOCTBYET PAa3BUTHUIO Y OOyYaromIuXcs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JJIsi TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATHS O YMCJIE HAa YPOBHE OCHOBHOTO 00IIETr0 0Opa3oBaHMS
CBS3aHO C pAalMOHATBHBIMH M HUPPAlMOHAIBHBIMU YHCIAMHU, (POpMUPOBAHHEM
MPEJCTABICHUN O JEUCTBUTEIHLHOM 4YHCJE. 3aBEPUICHHE OCBOCHMS YHCIOBOM
JIUHUU OTHECEHO K CpeIHeMY 00IieMy 00pa3oBaHUIO.

Copeprkanue qByX aiareOpandeckux JMHUN — « ANreOpandecKkrue BHIPaKCHUS»
1 «YpaBHEHUS U HEPABEHCTBA» CIOCOOCTBYET (DOPMUPOBAHHIO y OOYyHAIONTUXCS
MaTEeMaTUYEeCKOTO armapara, HeoOXOAMMOTO /i pelIeHUs 3aJad MaTeMAaTHKH,
CMEXKHBIX TPEAMETOB M MPAaKTHUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 001Iero oOpa3oBaHus Y4YeOHBIH MaTepuan TPYNIHUPYETCS BOKPYT
paIMOHANIbHBIX BBIpOKECHHI. AnreOpa TeMOHCTPUPYET 3HAYCHUE MAaTEMaTHKU KaK
A3bIKa I TIOCTPOEHUS MAaTEMAaTHYECKUX MOJENel, OMUCAaHUsS MPOILIECCOB U
SABJIICHUN peajbHOrO Mupa. B 3agaum oOydeHuss anrebpe BXOIAT TakKke
JajdbHEWIIee pa3BUTUE AJITOPUTMHYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, IS OCBOCHHSI Kypca WHGOPMATUKH, W OBJIAJICHUEC HABBIKAMH
JIeAYKTUBHBIX paccyxkaeHuid. [IpeoOpazoBanne CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHHUSI, CHOCOOHOCTEN K MAaTEMAaTUYECKOMY TBOPUYECTBY.



Copepxanue pyHKIMOHAIBHO-Tpa(pUUeCcKO TMHUK HALEIEHO Ha MOJyYeHHE
oOy4JaromuMHCs 3HAaHUM O (YHKUMAX KaK BaKHEHIIEH MaTEeMaTUYECKON MOJENH
JUTSL OIIMCAHUsl U UCCJIEI0OBaHUs Pa3HOOOPa3HbIX MPOLECCOB U ABJICHUI B IPUPOAE
u oOmectBe. M3ydeHue martepuana CIoCOOCTBYET pPa3BUTHUIO Yy OOydarolIuMxcs
YMEHHMS UCIIOJIb30BATh Pa3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CIIOBECHBIE, CUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpPMHUpPOBaHUE
MPEACTaBICHUN O POJIM MATEMATUKHU B PA3BUTUU LUBWIN3ALUHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kiaccax u3yyaeTcs Yy4eOHBIH Kypc
«AnreOpa», KOTOPBIM BKJIIOYAET CIENYIOLIME OCHOBHBIE pa3leibl COACpP>KaHUS:
«Yucna u BBIUKCICHUS», «AnreOpandyeckue BbIpAXKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoautcs 306 yacos: B 7 kiacce
— 102 gaca (3 4gaca B Hemenmo), B 8 kimacce — 102 gaca (3 yaca B Heaemo), B 9
kiacce — 102 yaca (3 yaca B HefICIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yucia v BbIYMCICHUS

Jpobu OOBIKHOBEHHBIE U JIECATUYHBIC, MEPEXO] OT OAHOW (POPMBI 3aMHUCH
npoOeit k apyroil. I[loHsiTHe palMOHAIBLHOTO YMCIA, 3alKlCh, CpPaBHEHUE,
yIOPSIOYMBAHUE  PAIMOHAIBHBIX 4uceld. ApudMeTruueckue JEHUCTBUS C
palMOHANBHBIMU YuciIaMU. Pemienue 3amad U3 peanbHOW NMPAKTUKU HA 4acTH, Ha
TpoOHu.

Crenenb C HaTypaJdbHBIM TIOKa3aTeJIeM: OIpeelieHne, Mpeoopa3oBaHKe
BBIPOXKCHUH Ha OCHOBE OMPEJICIICHUs], 3aITUCh 00NbIINX unces. [IporeHTsl, 3anuch
MPOIICHTOB B BHUJE APOOU U IpoOH B BHJE MPOIEHTOB. Tpy OCHOBHBIC 3a7a4M Ha
MPOIIEHTHI, PELICHUE 3a/1a4 U3 PEATbHON MPAKTUKH.

[IpyumeHeHne TPU3HAKOB  JEIHMMOCTH, PAa3JIOKEHUE Ha  MHOXHUTEIH
HaTypaJbHbIX YUCEIL.

PeanbHple  3aBUCHMMOCTH, B TOM 4Yucjle TipsMas W oOparHas
MPONOPLIMOHATIEHOCTH.

AsireOpanyeckue BbIpasKeHUs

[lepeMeHHbIE, YNCIOBOE 3HAUCHHUE BBIPAKEHUS C NEpeMEHHOM. JlomycTuMble
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXY BEIUYMHAMH B BUJIE
dbopmyibl. Beruucnenus no popmynam. [IpeodbpazoBanrie OyKBEHHBIX BBIPAKEHUI,
TOXXKJIECTBEHHO paBHbIE BBIpAKEHUS, TMpaBuia MpeoOpa3oBaHUS CYMM H
IPOM3BEICHHM, MPAaBUIIA PACKPBITUS CKOOOK U MPUBEACHUS TOIOOHBIX ClIaraeMbIX.

CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowieHbl U MHOrowieHbl. CreneHb MHOroueHa. CoKeHUe, BBIYUTaHUE,
YMHOKEHUE MHOIOWIEHOB. DOpMyJbl COKpAlIEHHOTO YMHOXKEHUSA: KBaJpaT
CyMMBbl M KBaApar pa3HocTH. Popmyrna pa3HOCTH KBaJpaToB. PasnoxkeHue
MHOTOWIEHOB HA MHOYKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpPEHb YpaBHEHMS, IpaBUJIa MPeoOpa3OBaHUS YpaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHHME C OJHOM MEPEMEHHOM, YMCIO KOPHEM JMHEUHOTO
YpaBHEHHUSI, peEIICHHE JIMHEWHBbIX ypaBHeHHU. CocTaBieHHWE YpaBHEHHU MO
YCJIOBHIO 3a7auu. PernieHrne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPABHEHHUM.

JIuneliHoe ypaBHEHHE C IByMsI IEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHEMHBIX YpAaBHEHUW C JBYMs IEpPEMEHHbIMHU. PelieHune cucrem ypaBHEHUU
crocoOOM MOACTaHOBKHU. I[Ipumepsl perieHus TEKCTOBBIX 3a7ady C IMOMOIIbIO
CHCTEM YPABHEHUM.

DyHKUUA



Koopaunara Toukn Ha npsmoil. UuciioBsle MpoMeXKyTKU. PaccTosiHue mexny
JIBYMsI TOYKaMHU KOOPAUHATHOMN IIPSAMOM.

[IpsimoyrosibHasg cuctema koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOUYKHM Ha KOOPJAMHATHOM 1uiockocTu. [Ipumepsl rpadukoB, 3a1aHHbIX (HOpMYIaMu.
Urenne rpadukoB peanbHbIX 3aBUcuMocTed. [lonstue @ynkuuu. I'paduk
¢ynkuuu. CoiictBa pyHkuuid. Jluneitnas @ynkuus, e€ rpadux. ['padux GyHkunn
y = |x|. I'paduueckoe peuieHue JIMHEHHBIX YPABHCHUH W CHUCTEM JIMHEHHBIX
YPaBHEHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBampatHeiii kopeHb u3 uucia. IloHstue o0 wuppanUoOHAIBLHOM YHCIIE.
JlecaTuuHbie TPUOJIMKEHUST UppAllMOHANIbHBIX uKcesl. CBONCTBA apu(METHIECKUX
KBa/IPATHBIX KOPHEHW M UX MMPUMEHEHHE K TPeoOpa30BaHUIO YHCIOBBIX BBIPAKESHUM
Y BBIYMCJICHUSAM. [[eMCTBUTEIILHBIC YHCIIA.

Crenens ¢ 1enpIM NoKaszaTesneM u €€ cporictBa. CTaHapTHas 3aIllKUCh YNCTA.

AnreGpanueckue BoIpaKeHUIAJNredpanyeckue BbIpakeHust

KBanparnelii  TpEXWiieH, pas3jloXKEHHE  KBAJApPaTHOrO TpEXWIEHAa  Ha
MHOHUTEIH.

Anrebpanueckass JapoOb. OCHOBHOE CBOMCTBO aireOpandeckoi JapoOu.
CnoxxeHue, BbIYMTAHHE, YMHOXKEHHUE, JCJIeHHE aireOpandyeckux JIpoOei.
PanronanbHbie BRIpaXKEHHS M MX TTpeoOpa3oBaHue.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBampatHoe ypaBHeHme, (opMyna KOpHEW KBaapaTHOTO YpaBHEHHUSI.
Teopema Buera. Pemienne ypaBHeHUN, CBOISIIMXCS K JIMHEWHBIM U KBAJIPATHBIM.
[IpocTeiimme ApoOHO-paOHATBHBIC YPAaBHEHUS.

I'paduueckas uaTEpHpeTans ypaBHEHUM C ABYyMsI MEPEMEHHBIMH U CUCTEM
JIMHEMHBIX YPAaBHEHUU C JABYMs NEpPEMEHHbIMU. lIpuMepsl pemeHus cucreMm
HEJIMHENHBIX YPABHEHUH C IByMS [IEPEMECHHBIMU.

Pemmenue TeKCTOBBIX 3a/1a4 anredpandeckiuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO C OTHOW NEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBEeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTembl JIMHEITHBIX HEPABEHCTB C OJJTHON NMEPEMEHHOM.

OyHKINM PYHKIUA

[Torsitne Qyakmuu. OOIacTh OmMpeneNeHdus W MHOXKECTBO 3HAYCHHM
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'paduk dynkuuu. Yrenune cBoicTB (yHkiuu no e€ rpaduxy. [Ipumeps
rpauKoB (QYHKIIUI, OTPAXKAIOIINX PEATbHbBIE TPOIIECCHI.



DyHKIWK, ONKCHIBAIONINE MPSIMYyI0 ¥ OOpaTHYI MPOMOPIHOHATBHBIC
3aBHCHMOCTH, UX rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelLIEHUE YPABHEHUM U CUCTEM YPAaBHEHUU.

9 KJIACC

Yuciaa v BbIYMCICHUS

PannionanbHbie yucia, UppallMOHANIbHBIC YUCIIA, KOHEYHbIE U OSCKOHECUHbIC
JecAaTUUHbIe 1poOou. MHOXKECTBO AEHCTBUTENBHBIX YHCEIN, JEHCTBUTEIIbHBIC YUCIIA
KaKk OECKOHEYHBbIC JeCSITUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBHE
MEK]1y MHOKECTBOM JICMCTBUTEIBHBIX YUCENT U KOOPAUHATHOU MPSIMOM.

CpaBHeHUE JIEUCTBUTEIBHBIX 4YHCEN, apudMeTH4YecKue JACUCTBUS C
JNEUCTBUTEIIBHBIMU YHUCIIAMU.

Pa3mepbl OOBEKTOB OKpPYXAIOLIEr0 MHpPA, JIUTEIbHOCTh MPOLIECCOB B
OKpPY’KaroIIeEM MHpE.

[TpubnmxEHHOE 3HAUCHUE BEJIIMYMHBI, TOUYHOCTh NpuOInxkeHus. OKpyTieHune
yucen. [Ipukuika u olieHKa pe3yabTaToB BHIYMCICHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

JIuneitHoe ypaBHeHue. PenieHne ypaBHEHUMN, CBOASIIIUXCS K TUHEUHBIM.

KBangpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIIMXCSA K KBaJIPaTHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl penieHus ypaBHEHUW TPEThEU M YETBEPTOU
CTEINEHEW pa3IOKEHUEM Ha MHOKUTEIH.

Pemenue npoOHO-palilMOHANBHBIX YpaBHEHUW. PeleHune TEKCTOBBIX 3ajad
anredpandyeckuM METOJIOM.

VYpaBHeHue ¢ ABYyMsl NEpeMEHHBIMU U ero rpaduk. Pemienue cucrem IBYX
JIMHEWHBIX YPAaBHEHUH C ABYMS NIEPEMEHHBIMU. PellleHre CUCTEM JIBYX YPaBHECHUM,
OJIHO U3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoM cremeHu. ['paduueckas
UHTEpIpETALUsl CHCTEMbl YPABHEHUH C ABYMS IEPEMEHHBIMU.

Pemenue TeKCTOBBIX 3a/1a4 anredpandeckKiuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IepeMEHHOW. PemeHne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBaapaTHele HepaBeHCTBaA.
I'paduueckass wHTEprpeTands HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMHU.

OyHKINM PYHKIUA

KBagpatnunas ¢ynknusa, e€ rpaduk um cBoiictBa. [lapaboma, kKoopauHaTHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPHUH MTApaOOITHI.

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



Hucnosble  mocienoBareabHOCTUYMCI0BbIE  NOCTIEJ0BATEJIBHOCTH U
nporpeccuu

[loHsATHE YMCIOBOM NOCIENOBATENBHOCTH. 3aJaHUE IIOCIJIEIOBATEIBHOCTH
peKkyppeHTHOI dhopmyIioi u GopMyIoii n-ro uaeHa.

Apudmernyeckas U reomerpuueckas nporpeccuud. dopmynsl n-ro uiaeHa
apu(pMETHIECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MIEPBBIX /1 YJIEHOB.

N300pakeHne WiIeHOB apu(PMETUUYECKOM U TE€OMETPUYECKOW MpOrpeccuit
TOYKAMHU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHMHBIM U 3KCHOHEHLUAIBHBIA POCT.
Ci1oKHBIE IPOLICHTBHI.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepu3yloTcs:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEW JKM3HU JUIS YCIEIIHOW MpodecCHOoHATbHOU
JESTENHbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAJIBHOMY M  3CTETMYECKOMY BOCIPHUSTHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJad, PELICHHWH, pacCyXJICHUW, YMEHHUIO BHUJIETh
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpUEHTauuell B JIEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, IPUPOJBI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpeICTBOM
MO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMHM HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (3I0pPOBOE  IUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATUA U OTHAbIXA, pEryjsipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM /I pEelIeHHs 3aad
B O00JJaCTH COXPAHHOCTU OKpY’KaIolled cpeibl, IUIAaHUPOBAHUS IMOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM IJisi OKpYXalolleld cpeabl, OCO3HAHHEM
rJI00AJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSAIOMIMMCH YCJOBUSAM COUMAJIBbHOW U NMPUPOAHOMH
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTH W OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/ibHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble jornueckue AecTBUA:

e BBISIBIISITh U XapaKT€PU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHUYECKUX
O00BEKTOB, TOHSATHN, OTHOUICHWH MEXKIy MOHATHIMH, (HOPMYITHPOBATH
OTIpEJICICHNs] ~ TOHSATHH, YCTAHABIWBATH  CYIIECTBCHHBIA  MPHU3HAK
KJaccu(UKauu, OCHOBAaHUS s OOOONICHWsS W CPaBHEHHS, KPUTEPUU
MIPOBOJIUMOTO aHAJIH3A,;

e BOCHpPUHUMATH, (OPMYTUPOBATH M  MPEOOPa30OBHIBATH  CYKICHHS:
YTBEPIUTEIbHBIC W OTPUIATEIbHBIC, CIMHUYHBIC, YaCTHBIC M O0OIIHe,
YCIIOBHEIE;



BBISIBISTh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTuBOpeurss B (aKkTaxX, AAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajiaraTb ~ KpUTEpUM IS BBISIBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIIOUCHUH, YMO3AKIIOUECHNUN 110 aHAJIOTUU;
pa30upaTh JOKa3aTelbCTBA MATEMATUYECKUX YTBEPKACHUHN (MPSAMBIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTEeMaTUYeCKUX (AKTOB, BBICTpAUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIIeHHs, BbHIOMpaTh Hauboyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbLCKNE JEHCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKUNA WHCTPYMEHT IO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHPYIONIUE IPOTHBOPEUYHE, MPOOIEMY,
CaMOCTOSITCJILHO YCTAaHABIWBAaTh HCKOMOE U JaHHOe, (HOPMHUPOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
DKCIIEPUMEHT,  HEOONBIIOE  HCCIEAOBaHME IO  yCTAaHOBIICHHUIO
OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COO0OM;

CaMOCTOSITENTLHO (DOPMYITHPOBATh 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUIA;

POTHO3MPOBATh BO3MOXKHOE DPa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIIONIOKEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh HWH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (QopMy mpencTtaBieHus WHHOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3a/Jadyd  CXeMaMH, JuarpaMMaMy, WHOW TpapuKkod W ux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTH WHOOPMAIMN TIO0 KPUTEPUAM, TMPEIOKECHHBIM
yauTeIeM Win cPOPMYIUPOBAHHBIM CAMOCTOSATEIHHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHﬂ:



BOCIIpUHHMATh #  (HOPMYIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH U LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBAThH MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYXICHHS 33a]1aBaTh BOIPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI,
IpOOJIEMBI, peIacMon 3a7a4M, BHICKA3bIBATh HUJICH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIMOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTUX
YYAaCTHUKOB JHMAJIOTa, OOHAPYXUBATh Pa3JIMYUEe W CXOJICTBO IO3WIIHIMA, B
KOppeKTHOU (hopme GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEJICTaBIATh  pe3yJbTaThl  pEIICHUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOEKTa,  CAMOCTOSTEIBHO  BbIOMpaTh  (opmat
BBICTYILJICHUS C YY4ETOM 33714 MPE3CHTAIIMN U OCOOCHHOCTEH ay TMTOPUH;
NOHMMAaTh W HUCIOJIb30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEIICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NIPUHUMAThH 11€JIb COBMECTHOH JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneiisaTh BHABI padOT, JOTOBapUBATHCA,
00CyXJ1aTh TPOIECC M PE3yJbTaT pabOThl, 0000IIaTh MHCHHS HECKOJIBKHX
JIIOIeH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ IITYpPMbl U JIpyTU€), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJIUHUPOBATH CBOM JICUCTBUS C APYTMMH YJIEHAMU KOMAaH/IbI,
OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyITMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe yHUBepcaibHbIe YUueOHbIe JAeiicTBUS
Camoopranuszanus:

CaMOCTOSITEILHO COCTaBJIATH IJIaH, AJITOPUTM pEUICHMS 3ajadu (UJId €ro
4acTh), BHIOUPATH CIMOCOO PEIHICHUS ¢ YYETOM HMMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBaTb U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJIS Ipoliecca H
pe3ysbTaTa pelieHrus MaTeEMaTUIEeCKOM 3a1a4u;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTh KOPPEKTHUBBI B [I€SATECIBHOCTh HAa OCHOBE HOBBIX
00CTOATENbCTB, HAWEHHBIX OMHUOOK, BRISBICHHBIX TPYIHOCTEH;
OILICHUBATh COOTBETCTBUE Pe3yJibTaTa ACATEIbHOCTH MOCTABJICHHOW IEIH
1 YCJIIOBUSAM, OOBACHATHh NMPUUYUHBI JTOCTHXKEHUS WA HEIOCTHKCHUS 1IEJIH,
HaXOJUTh OIIHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 7 kJjacce oOydYarollUiiCsl TONYYUT CIEIYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

BoinonHsATh, coueTass YCTHbIE W TMHUCbMEHHBIE TPUEMBI, apuMETHUYECKUE
NEUCTBUA C pAllMOHAIBHBIMU YUCIIAMM.

HaxonuTh 3HaYeHUsT YKCIOBBIX BBIPAXKECHHUH, MPUMEHSTh pasHOOOpa3HbIE
crocoObl U MPUEMBI BBIYUCIICHUS 3HAYCHUN JPOOHBIX BBIPAXKEHUM, COAEPIKAIINX
OOBIKHOBEHHBIE U JICCATUYHBIE APOOH.

[lepexonuth OT OfHOM (OPMBI 3amucu 4yucen K Apyrod (mpeoOpa3oBbBIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YHOPSAOUYNBATH PAIMOHAIBHBIE YUCTIA.

OKpyIJsTh yncna.

BbINOJHATE TPUKUAKY U OLIEHKY pe3yJibTaTa BHIYMCICHHUH, OLICHKY 3HAUYCHU I
YUCJIOBBIX BBIPAKCHUN. BBINONHATH NEHUCTBUS CO CTENEHSMHU C HATypajJbHBIMU
MOKA3aTeIISIMU.

[IpuMeHAT,  NpU3HAKK  JACIMMOCTH,  DPA3J0KEHUE HAa  MHOXKUTEIU
HaTypaAJIbHBIX YHCEI.

Pemath mpakTUKO-OPUEHTHPOBAHHBIE 33Ja4YM, CBSI3aHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUHOHAIBHOCTBIO BEJIWYMH, IPOLUEHTAMH, HHTEPIPETHPOBATH
pe3yabTaThl pELIEHUs 3a7a4 ¢ Y4ETOM OTpaHWYEHUM, CBA3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB.

AJireOpanvecKne BbIpasKeHU s

Hcnonb3oBaTh anreOpandecKkyro TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHATH
e€ B IIpoliecce OCBOCHHS Y4eOHOT0 MaTepuaia.

HaxonuTe 3HaueHUsT OyKBEHHBIX BBIPAKCHMM TpPHU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

BoinonusaTe  mpeoOpa3oBaHUsi — LEJOrO  BBIPAXKEHUS B MHOTOWICH
MIPUBEACHUEM TIOJJOOHBIX CIIAra€MBIX, PACKPBITUEM CKOOOK.

BpINOJIHATE yMHOXXE€HME OJHOWICHA HAa MHOIOWIEH KW MHOrOYIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI M KBaJpaTa pa3HOCTH.

OcyliecTBasATh Pa3JI0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C MOMOIIbIO
BBIHECEHHMSI 32 CKOOKM OOIIEro MHOXUTENS, TPYHNIUPOBKU  CIAraeMbIX,
MpUMEHEHUS (DOPMYIT COKPAIIEHHOTO YMHOKEHHUSI.

[IpuMensaTh npeodpa3zoBaHKsl MHOTOYJICHOB JJISI PEIICHUSI Pa3IMYHbIX 33/1a4
13 MAaTEeMaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEATbHON MTPAKTUKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATypaJbHBIMU IOKA3aTEJSIMH IS
npeoOpa3oBaHus BEIPAKCHUH.



YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHUs C ONHOM IIEPEMEHHOW, NPUMEHss IPaBUIIa
Iepexoia OT UCXOAHOTO YPaBHEHUS K paBHOCUIBHOMY emy. IIpoBepsTh, sBiseTcs
JIM YUCJIO KOPHEM YPaBHEHMUSI.

[IpumeHsTh rpaduyeckre METObI IPU PEIICHNUN JTMHEHHBIX YPaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map YUCEN, SBIAIOMIMXCA PEIICHUEM JMHEHHOTrOo
YPaBHEHUS C IByMs IEPEMEHHBIMH.

Ctpoutrb B KOOPAMHATHOW IUIOCKOCTH TpadUK JMHEHHOTO YpaBHEHHUS C
JIByMsI TEPEMEHHBIMH, TOJB3YysSCh T'padUKOM, MPUBOJUTH MPUMEPHI PEIICHUS
YpaBHEHHS.

Pemate cuctemsbl ABYX JIMHEHHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBiiAiTh M pelIaTh JHWHEWHOE YpaBHEHHE WM CHCTEMY JIMHEUHBIX
YpPaBHEHHWW MO YCIOBUKO 3aJadyd, HWHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 33/1a4i MOJTYyYEHHBIA pe3yJIbTarT.

DOyHKUUHA

N3006paxkath Ha KOOPAMHATHON MPSIMOI TOUKH, COOTBETCTBYIOIIUE 3a/IaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH IO 3aJaHHBIM KOOpAMHATaM,
CTpoUTh rpaduku TuHeHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIMU y = [X|.

OnuceiBaTh € TMOMOIIBIO (YHKIMHA HM3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSIHHUE, II€HA, KOJUYECTBO, CTOUMOCTb,
IIPOU3BOUTEIBLHOCTD, BpeMs, 00bEM pabOTHI.

HaxonuTe 3HaueHue QyHKIMH 110 3HAYECHUIO €€ apryMEeHTa.

[Torumats rpaduueckuii crocod TpeaAcTaBiIeHUS W aHaIM3a WH(OpMaIuH,
M3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIIHIO U3 TPa(PUKOB peaTbHBIX MPOIIECCOB
Y 3aBUCUMOCTEM.

K konimy oOydenus B 8 kiacce o0OydyarOUIUMCS MOJYYUT CIEAYIONINE
IIPEAMETHBIE PE3YJIbTATHI:

Yucsa 1 BBIYHUCICHUSA

Hcnonp30BaTh HavYalIbHBIE NMPEACTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
yucen JJig CPaBHEHUS, OKPYTJIEHUS U BBIUYMCICHUN, U300pakaTh JEeWCTBUTEIbHBIC
YUCJla TOYKAMU Ha KOOPAWUHATHOU MPSIMOM.

[IpuMensaTs nNoOHSATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOAUTH
KBa/IpaTHBIC KOPHH, WCIIONB3YS TPH HEOOXOAMMOCTH KaJbKYJSITOP, BBHITIOTHSATH
npeoOpa3oBaHus BbIPAXKEHUW, COJAEPKAIIUX KBAJApPATHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEMN.



Hcnonp3oBaTh 3amucu OOJBIINX W MAJIbIX YUCEN C MOMOIIBIO JECSITHUYHBIX
npoOeii u creneHelt uucna 10.

AJireOpanydecKue BbIpasKeHHU s

[IpuMeHAT, TOHSATHE CTEMEHW C TIEJIbIM  [O0Ka3aTeJieM, BBIMOIHITH
peoOpa3oBaHus BEIPAKCHHMA, COACPIKAIIUX CTEIICHHU C IETBIM MTOKa3aTeIIeM.

BBITIOJTHATE TOKIECTBEHHBIE MPEoOpa30BaHUs PAMOHATBHBIX BBIPAKCHHM
Ha OCHOBE IMPaBUJI JICHCTBUI HaJl MHOTOWICHAMH U alNreOpandecKuMH JIPOOsIMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA MHOKHUTEIH.

[TpumeHsATs MpeoOpa3oBaHMsl BEIPAXKCHUN JIUTS PEIICHUS Pa3IMYHBIX 33]1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEJAMETOB, U3 peaJbHOU MPAKTHKH.

YpaBHeHUS ¥ HEPABEHCTBA

Pemaths JMHElHBIE, KBaJpaTHBIC YPAaBHCHHUS W pallMOHAIbHBIC ypaBHCHWS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIBYX YPaBHEHUHU C JBYMS TIEPEMCHHBIMH.

[TpoBOIUTE MpOCTEHININE UCCACAOBAHNS YPAaBHCHHH M CUCTEM ypaBHCHHM, B
TOM YHUCJIC ¢ IPUMCHEHUEM TrpaUUECKUX MPECTaBICHUH (yCTaHABIMBATh, UMEET
JU ypaBHCHUE WM CHUCTEMa YPAaBHCHHUH pEIICHUS, €CIIM MMEET, TO CKOJIBbKO, U
npouee).

[lepexoauTh OT CIIOBECHON (OPMYIMPOBKH 3aj1auyu K €€ anreOpandeckoi
MOJIETA C TIOMOIIBIO COCTaBJICHUS YpPaBHEHHUS WJIM CHCTEMbl YpaBHEHH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 324U MOJYYSHHBIN pe3yibTar.

[IpyuMeHsAT, CBOMCTBAa YMCIOBBIX HEPABEHCTB JJI CpaBHEHUS, OIICHKH,
pemarh JMHEWHbIE HEpaBeHCTBA C OJIHOM NMEPEeMEHHOW M HUX CHUCTEMbI, JaBaTh
rpauyuecKky0 WILTIOCTPAllMI0O MHOXKECTBAa pEIICHUH HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUMA

[TonumaTe ¥ UCIONB30BaTh (DYHKIIMOHATIBHBIE TOHITHS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYEHHMsI), OMPEACNITh 3HAUY€HHE (DYHKIHMHU IO 3HAYCHHIO
aprymMeHTa, OlpeaeNaTh CBOMCTBA (PYHKINU 10 €€ rpaduKy.

Ctpoutsb rpaduku d7aeMeHTapHBIX QYHKIIUN BUJIA:

y=k/x, y = x2, y = x3,y = |x|, y = VX, OnmChIBaTh CBOICTBA YHCIOBONA
byHKIMM 10 €€ rpaduKy.

K xonmy oOyuenus B 9 kiacce oOyJaromIuiicss MONYYHUT CIETYIOIIHE
MPEIMETHBIE PE3YTbTATHI:

Yuca 1 BIYUCICHUSA

CpaBHUBATH U YIOPSIOYMBATH PAIIMOHATBLHBIE M HPPAIIMOHATLHBIE YHCTIA.

BeimonuaTe  apudmeTHdyecKkue JEeUCTBHS C PAIMOHAIBHBIMU  YHUCIIAMH,
couetass YCTHbIE W TUChMEHHBIE TPHUEMBI, BBITIOJHATH BBIUUCICHUS C
UPPAUOHATHLHBIMHA YUCTAMH.



Haxonute 3HaueHuss CTEneHEM C LEIbIMU I[IOKa3aTelsiIMU W KOPHEW,
BBIUUCIIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyrasaTh [E€UCTBUTENBHBIE YHCHA, BBINOJHATH MPUKUAKY pPE3yJbTaTa
BBIUMCJIEHUH, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUsS ¥ HEPABEHCTBA

Pemars nuHelHbIE W KBaJApaTHbIE yPaBHECHUS, YPABHEHUS, CBOIALIMECS K
HUM, IPOCTEHIITNE TPOOHO-pAIlMOHATBHBIC YPABHEHUSI.

Pemate cucteMsl ABYX JIMHEMHBIX YPaBHEHHUW C ABYMs IEPEMEHHBIMU U
CHUCTEMBI IBYX YPaBHEHHUH, B KOTOPBIX OJTHO YPABHEHUE HE SIBJISIETCS JIMHEHHBIM.

Pemiate TekcToBbIE 3ajauu  ajreOpaudecKuM CrIoco0OM C  MOMOIIBIO
COCTABJICHUSI YPABHEHUS UJIA CUCTEMBI JIBYX YPABHEHUM C IByMs IIEPEMEHHBIMH.

[IpoBOAUTHE MPOCTEUILINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YPABHEHUM, B
TOM YHCJIC C IPUMEHEHHEM TpauiecKux npeacTaBieHui (ycTaHABIMBATh, UMEET
I YpaBHCHUE WJIM CHUCTEMA YPABHEHUW PEIIEHHUS, €CIIM HUMEET, TO CKOJbKO, U
npouee).

Pemiate nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBa, H300pa)kaTh
pElIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM, 3alMCHIBATh PEUICHUE C MOMOIIBIO
CHMBOJIOB.

Pemate cucrembl  JIMHEHMHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIIOUAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pakaThb pEIIEHUE CHUCTEMBbI
HEPABEHCTB HAa YMCIIOBOW MPSIMOM, 3aIIMCHIBATh PELUICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUU PAa3JIMYHBIX 3a1a4.

DOyHKUUA

PacrioznaBath GyHKIMM HW3Y4eHHBIX BUIOB. [loka3piBaTh cXeMaTHYECKHU

pacIroIoKeHHe Ha KOOPIWHATHOW TUTOCKOCTH T'padukoB QYyHKIUN BUAA: y = kx, y
=kx+b y=kix,y=ax2 + bx +c¢,y=x3,y= VX, y = |x|, B 3aBHCHMOCTH OT
3HaueHUN KOA((PHUIIMEHTOB, ONMUCHIBATH CBOMCTBA () YHKIIHIA.

Ctpouth U M300pakaTh CXEMATHYECKH T'paUKy KBaJAPATUYHBIX (DYHKIHIA,
OINMHMCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMH 1O UX Tpaduxam.

PacrioznaBaTh kBagpaTnyHyro QyHKIHIO 10 (opmyse, MPUBOAUTH MPUMEPHI
KBaIPaTUYHBIX (QYHKIMNA U3 peaTbHON KU3HU, QU3HKH, TEOMETPHH.

YncJioBbIe MOCTEA0BATEIbHOCTH M MPOrPeccuu

PacriozHaBaTh apuMEeTHUECKYyI0 W TEOMETPHYECKYI0 TPOTPECCHUU TpH
pa3HbIX Crlocobax 3aaaHusl.

BBIONHATS  BBIYHCIICGHUS C  HWCIOJB30BaHWEM (OpPMYT N-ro dieHa
apupMeTHUECKON U TEOMETPUUECKON TPOTrPECCUii, CYMMBbI MEPBHIX N UJICHOB.

N300paxath uYjeHbl MOCIEIOBATEIBHOCTH TOYKAMU Ha KOOPJAUHATHOU
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIC C YHCJIOBBIMH IOCICIOBATCILHOCTSIMH, B TOM
qUCIIC 33a/1a4U U3 PeaTbHOM JKU3HU (C UCIOJIB30BAaHUEM KaJbKYJIATOPA, ITUGPOBBIX
TEXHOJIOTHH).



TEMATHUYECKOE

IIJTAHUPOBAHME 7 KJIACC

C pallMOHAILHBIMU
yuciaamu. CpaBHEHUE,
YHOPSIAOUYNBAHUE
PalMOHAIBHBIX YHCEIL.
CrernieHb

C HATYpaJIbHBIM
IIOKa3aTeJIEM.
Penienue oCHOBHBIX
3a/1a4 Ha IpooH,
MIPOLICHTHI

Y3 peATIbHON
MPAKTUKH.

[Ipu3Haku 1eIMMOCTH,
Pa3TOKEHUS

Ha MHOXKUTEIIN
HaTypaJbHbBIX YHCEII.
PeanpHbIe

HanmenoBanue pasgena |KonuyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Tembl) Kypca 4acoB coziep>KaHue
Uucna v BBIYMCIIEHHUS. 25 [TonsiTue CucreMaTH3upoBaTh M 000raliaTh 3HAHUS
PanronanbHble ynca paIoHANBHOTO Yicia. | 00 OOBIKHOBEHHBIX M JECATUYHBIX IPOOsX.
Apudmernueckue CpaBHMBATh U YNOPSIA0OYUBATH APOOH, TpeoOpa3oBbIBas
JEeUCTBUS IpU HEOOXOAMMOCTH JIECATUYHBIE TPOOU B OOBIKHOBEHHBIE,

OOBIKHOBEHHBIE B JICCITUYHBIC, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO JIPOOb.

IIpuMeHATH pa3HoOOpa3HbIe CIOCOOBI U NMPUEMBI
BbIYHCJICHUS 3HAYEHNH TPOOHBIX BHIPAKEHMNH,
coJiepKalnx OOBIKHOBEHHBIE U IECSITUUHBIE TPOOU:
3aMEHSTh IPU HEOOXOAUMOCTH ECATUYHYIO IPOOh
OOBIKHOBEHHON U OOBIKHOBEHHYIO JECATUYHOU, MPUBOIUTH
BEIpaXeHHUE K popme, HanboJiee YI0O0HOM JIJIs BRIYUCIICHUH,
npeoOpa3oBbIBaTh IPOOHBIC BRIPAKEHUS HA YMHOKCHHUE

U JIeTICHUE IECSITHYHBIX APOOeH K NeHCTBUSIM C ETBIMU
YHUCJIaMHU.

IIpuBoAMTH YNC/I0BbIE M OYKBEHHbIE IPUMeEPbI CTCIICHU
C HATypaJIbHbIM MOKa3aTesieM, OOBACHSS 3HAUCHHUS
OCHOBAHUS CTENEHU U MOKA3aTeNsl CTEIIEHH, HAaXOIUTh
3HA4YEHUs cTeneHel Buaa a” (a — moboe palmoHaIbHOE
YUCJIO, 1 — HATYpPaJIbHOE YHUCIIO).

IloHuMAaTh CMBICIT 3a1TMCH OOJIBIIMX YHCEI C TOMOIIIbIO
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3aBucuMocTu. IIpsamas
u oOpaTHas
IIPONIOPLIMOHAIIBHOCTH

JECATUIHBIX Ipo0el u cTeneHer yncna 10, npuMeHsiTh UX
B PCATBHBIX CUTYaITUSX.

IpuMeHATH MPU3HAKY JACTUMOCTH, Pa3I0KCHHSI Ha
MHOKHTETU HATypaJbHBIX YUCEIL.

PemaTh 3a1aum Ha 4YaCTH, IPOLICHTHI, TPOTIOPITUH,

Ha HaXOXJIeHHE NpoOu (MPOIEHTA) OT BEIUUYNHBI U
BEJIMYUHEI 110 €€ IpoOu (TIPOIICHTY), 1podu (TIPOLICHTA),
KOTOPBII COCTaBIISIET OJTHA BEJIMYMHA OT JPYTOM.
IIpuBoaUTH, pa30MpPaTh, ONIEHUBATH PA3JIMYHBIC PECIICHUS,
3aMKMCH PEIICHUH TCKCTOBBIX 3aJ1ay.

Pacno3HaBaTh M 00BSICHATD, ONTUPASCh HA ONPEICICHUS,
PsIMO MPOTIOPIMOHAIbHBIE U 00PATHO MPOTIOPIIUOHATIBHBIE
3aBUCUMOCTH MEXK/Y BEJIMUMHAMU; NPUBOIAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 PEaIbHOTO MUPa, U3 JIPYTUX YUeOHBIX
PEIMETOB.

PemaTh MpakTUKO-OpUEHTUPOBAHHBIE 33]]a4K HA IPOOH,
MPOLIEHTHI, MIPSIMYIO U 00PaTHYIO MPOTOPIIMOHAIBHOCTH,
MPOIOPLIUU

AnreOpanueckue
BBIPAKEHUS

27

bykBeHHbIE
BBIPAKCHMUSI.
[lepemeHHBIE.
JlommycTtumeble
3HAYECHUS
MIEPEMEHHBIX.
DopMyJIbIL.
[IpeobpazoBanue

OgaageThb anreOpandeckoil TEPMUHOIOTHEH U CHMBOJIUKOM,
NPUMEHATH €€ B IIPOLIECCE OCBOEHUSI YUEOHOr0 MaTepuaia.
HaxonuTthb 3HaueHNs OyKBEHHBIX BBIpaXKEHUN MTPH 3aJaHHBIX
3HAYEHUAX OYKB; BBITIONHATH BBIYUCIICHHS TI0 (pOopMyIIaM.
BoInoHATH npeoOpa30BaHUs LEIOT0 BBIPAKEHUS

B MHOT'OYJIEH MTPUBEICHUEM MOJOOHBIX CIaTaeMBbIX,
PaCKpBITUEM CKOOOK.

BbINOJHATH YMHOKEHHE OJHOWIEHA HA MHOTOWJICH
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OYKBEHHBIX
BBIPAYKCHU,
PacKpbITHE CKOOOK
U TIPUBEJICHUE

[MOJIOOHBIX CJIAra€MBbIX.

CBolicTBa CTCIICHHU
C HAaTypaJbHbIM
TOKa3aTeJIEM.
MHOro4JeHsbl.
Crnoxenue,
BBIUHTAHHE,
YMHOKEHHE
MHOTOYJICHOB.
DopMyIIbl
COKpPAILIEHHOTO
YMHOKEHHUS.
Paznoxenue
MHOT'OWICHOB
Ha MHOXKUTEIIH

Y MHOT'OYJIEHA Ha MHOTOWIEH, PUMEHATh (POPMYJIbI
KBaJipaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcymecTBJIATH Pa3ioKeHNE MHOTOYWICHOB Ha MHOYKUTEIH
MyTEM BBIHECEHHMSI 32 CKOOKM 00IIIET0 MHOXKUTENS,
npuMeHeHHUs! GOpMYJIbl Pa3HOCTH KBaJIpaToB, POpMYII
COKPAILIEHHOT'O YMHOKEHHS.

IIpumeHsATH Mpeodpa3oBaHe MHOTOUWICHOB JJI PEIICHUS
Pa3IUYHbBIX 337]a4 U3 MAaTEMaTUKH, CMEXHBIX IPEIMETOB,
U3 peajbHOM MPAKTUKHU.

3HAKOMUTBHCS C HCTOPHUEH PAa3BUTHS MaTEMaTHKU

YpaBHEHHUs U HEPABEHCTBA

20

YpaBHeHue, IpaBuia
npeoOpa3oBaHUs
ypaBHEHUS,
PaBHOCUJIBHOCTh
YPaBHEHUH.
JIuneitHOE ypaBHEHHE
C OJTHOU NEPEMEHHOM,

PemiaTp IMHEHHOE YpaBHEHHUE C OJHOM ITIEPEMEHHOM,
NPUMEHsIA MPaBUJIA IIEPEX0/IA OT UCXOIHOTO YPABHEHUS

K PaBHOCWJIBHOMY €My 00Jiee MPOCTOTO BHUA.

IIpoBepsiTh, SABISETCS JIU KOHKPETHOE YHCIIO KOPHEM
YpaBHEHMUS.

IHonOupaTs MpuMepkI Iap YUCE, ABIISIIOMINXCS PEIIEHUEM
JIMHEVHOTO YPAaBHEHHUS C JIBYMsSI IIEPEMEHHBIMM.
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pELLIEHUE JIMHEUHBIX
ypaBHEHUU. PelieHue
3a/1a4 C IOMOLIBIO
YPAaBHEHUN.

JIuneiiHoe ypaBHEHUE
C ABYMs
IIEPEMEHHBIMU U €0
rpaduk. Cucrema IByx
JIMHEVHBIX YPaBHEHUIN
C ABYMsI

CTpouTh B KOOPJIMHATHOMN IJIOCKOCTU rpauK JUHEHHOTO
YPaBHEHHUS C IByMs IEPEMEHHBIMU; MOJIb3YSICh TpadUKOM,
NPUBOJUTH PUMEPBI PEIICHUS YPABHEHHUS.

HaxoauTh pemieHue CUCTEMBI JBYX JIMHEWHBIX YPaBHEHUN
C IBYMsI IIEPEMEHHBIMH.

CocTaBJATH M pelIaTh YPABHEHUE WU CUCTEMY
YPaBHEHUH 110 YCIIOBUIO 3a/1a4U, UHTEPIIPETUPOBATH

B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M I1OJy4EHHbIN
pe3yabrar

MepPEMEHHBIMU

Koopaunate! u rpaduku. 24 Koopaunara Touku N300paxaTh Ha KOOPIMHATHOW MPSIMOMN TOUYKH,

OyHKIMU Ha npsiMoi. UKclioBble | COOTBETCTBYIOIIME 33 laHHBIM KOOPAUHATAM, JIYYH, OTPE3KH,
IPOMEXKYTKH. MHTEPBAJIbI; 3aMUCHIBATh UX HA aJIreOpanyecKoM S3bIKE.

Paccrosinue mexny
JIBYMSI TOUKAMU
KOOPJMHATHOU
MIPSMOMU.
[IpsimoyrosibHast
cucTeMa KoOpAHHaT
HAa MJIOCKOCTH.
[Tpumepsl rpaduKoB,
3a/IaHHBIX
dbopmynamu.
Yrenue rpaduxon

OTMeyaTh B KOOPAMHATHOM IVIOCKOCTH TOYKH

10 33JIaHHBIM KOOPJAMHATAM; CTPOUTH IPaPUKN HECIOKHBIX
3aBUCUMOCTEMH, 3aIaHHBIX (POPMYITaMH, B TOM YHUCIIE

C TIOMOTIBIO IIU(PPOBBIX TAOOPATOPHIL.

IIpumMeHsITH, H3yYaTh IPeUMYLIeCTBA,
HHTEPNPeTUPOBATH rpadUUECKUil CIOCOO MPEACTABICHUS
U aHaJIHM3a Pa3HOOOPa3HOM KU3HEHHOW HH(POPMAIIUH.
OcBauBathb noHsiTUE QYHKIINH, OBJIAJEBAThH
GYHKIIMOHATBHONW TEPMUHOJIOTHUEH.

Pacno3naBaTh nuHelHy0 QyHKIUIO y = kx + b,
OMUCHIBATH €€ CBOWCTBA B 3aBUCUMOCTH OT 3HAYCHHI
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peasibHbIX
3aBUCUMOCTEH.
[lonsitue pyHKUIUU.
I'padux pynkuuu.
CaoiicTBa pyHKIUH.
JIuneitHas GyHKUMS.
[TocTpoenue rpaduka
JUHENHON PyHKIUY.

K03 (PULIMEHTOB k U b.

CrtponTth rpaduku TuHeHOH QyHKIMH, QyHKIUH y = | X|.

Hcnoab3oBaTh HM(ppoBbIE pecypehl 1Sl TOCTPOEHUS
rpa@ukoB GYHKLIMA U U3yYEHUSI UX CBOMCTB.
IIpuBOAUTH NPUMeEPHI TMHENHBIX 3aBUCUMOCTEN

B PEAJIbHBIX MPOLIECCAX U SABJICHUAX

I'padux pynxun
y =|x|
[loBTOpEeHue u 0000IIEHUE 6 IToBTOpEeHUE Bri0MpaTh, NPUMEHATH OLEHNUBATH CIIOCO0OBI CPABHEHUS
OCHOBHBIX IOHATU I Yrcell, BBIYUCIECHUH, TPeoOpa3oBaHuil BIPAKEHUH,
¥ METOJ0B Kypca peleHns ypaBHEHUIA.
7 xnacca, 0000111eH1e OcymecTBJISITH CAMOKOHTPOJIb BBITIOJHIEMbIX JCUCTBUM
3HAaHUU Y CaMOIIPOBEPKY PE3YJIbTATA BBIYUCICHHM,
npeoOpa3oBaHui, MOCTPOCHUH.
Pemats 3a1auun u3 peaabHON KU3HU, IPUMEHATH
MaTeMaTU4YeCKHe 3HAHUS [T PELICHUs 3a1a4 U3 JPYTrux
IIPEAMETOB.
Pemathb TeKkCTOBBIE 32/1a4H, CPABHUBATh, BLIONPATH
CIOCO0bI PEIICHUS 3a7aun
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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8 KJIACC

HanmenoBanue pasgena |KoauyecTBo OcHoBHOE OcHOBHBIE BUIBI ACSATEIBHOCTH 00YUYAIOLIUXCS
(Temnl) Kypca 4acoB coziep>KaHue
Uricnia 1 BBIYUCIICHUS. 15 KBaapatHblii KOpeHb ®opmyIHpOBATH ONpeAeeHre KBaIPaTHOTO KOPHS

KBazgpaTHbie KOpHU

u3 yucnaa. [lonstue
00 uppanoHaAIbHOM
yucie. JlecsaTuaHbie
PUOIIKEHUS
HUppalOHaIbHbBIX
YHUCell.
JIeCTBUTEIbHEIE
yucia. CpaBHEHUE
JIENCTBUTEIBLHBIX
YHCEIL.

YpaBHeHUE BUIA

x? = a.

CBoiicTBa
apudmeTrnuecKux

KBaJIPaTHBIX KOPHEH.

[Ipeo6pazoBanme
YHUCJIOBBIX
BBIPAKCHHUI,
cozieprKalmx
KBaJpaTHbIE KOPHU

U3 Yncia, apuMETHIECKOro KBaJIpaTHOTO KOPHSI.
IIpyuMeHSATH Onepaluio U3BJICUCHUS KBAAPATHOTO KOPHS
U3 YKCJIa, MCIOJIB3YS TIPU HEOOXOIUMOCTH KAJBLKYJISTOP.
OueHnBaTh KBaJIpaTHbHIC KOPHU LIEJIBIMU YUCTIAMU U
JECATUYHBIMU JIPOOSMHU.

CpaBHMBATH U YNOPSAA0YMBATH PAllUOHAJIBHBIC

Y UppalMOHAJIbHBIE YHCIIA, 3aITUCAHHBIE C TOMOIIBIO
KBaJAPATHBIX KOPHEN.

HMceaenoBaTh ypaBHEHHE X> = @, HAXOJUTh TOYHBIE

U IpuOIMKeHHbIe KopHU Tipu a > 0.

HccaenoBath CBOMCTBA KBAAPATHBIX KOPHEH, ITPOBOIS
YHUCJIOBBIE IKCIIEPUMEHTHI C UCIIOJIB30BAHUEM KAJIBKYJIATOPA
(koMIIbIOTEpA).

Jloka3bIiBaTh CBOMCTBA apu(PMETHUIECKUX KBAIPATHBIX
KOPHEH; MPUMEHSTh UX IS MPe0Opa30BaHMs BhIPAKEHUH.
BoInoTHATH Npeodpa3oBaHusl BEIPAKEHUN, COJIEPHKALTUX
KBaJ[paTHbIE KOPHHU.

Bripa:kaTh nepeMeHHbI€ U3 TEOMETPUUECKUX U PU3UUECKUX
dbopmy.

BoruncjsiTh 3HaUeHHM S BBIPAKEHUM, COAEPKAIIUX
KBaJpaTHbIE KOPHU, UCIIOJIb3YsI PU HEOOXOJUMOCTHU
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KaJIbKYJIATOP.

Hcnonb3oBaTh B X0A€ peUICHUS 3a1a4 3JIEMEHTAapHbIC
IPEICTaBIIEHNUs, CBA3aHHBIE C TPUOIMKEHHBIMUA 3HAUCHUSAMHU
BEJINYUH.

3HAKOMMTBCH € MCTOPHUEH Pa3BUTHUS MAaTEMAaTUKHU

Yyiciia U BEIYMCIICHUS.
CrerneHp C 1EThIM

CrerneHn ¢ 1eIbIM
[MOKAa3aTeJIEM.

@opmMyJIMpPOBATH ONpeAeeHHe CTENIEHH C LEIbIM
MIOKAa3aTeJIEM.

noKasareyieM CranpapTtHas 3anuch IIpeacTaBasith 3anuchb OOJBITUX U MAJIBIX YHUCETT
YHCIIa. B CTaHJIapTHOM BHJIE.
Pa3mepsl 00beKTOB CpaBHMBATB UKCJia U BEJIMUUHBI, 3aIIMCAHHbIC
OKpY’KaIOLIEro Mupa C UCIOJIb30BaHUEM crerneHu 10.
(OT EeMEHTapHBIX Hcnmosb30BaTh 3aIUCh YUCEN B CTAHIAPTHOM BUIE
YaCTHUII JUTSL BBIDQXKEHHS pa3MEPOB 00bEKTOB, NITUTEIHHOCTH
710 KOCMUYECKUX MPOLIECCOB B OKPYKAIOLLIEM MUDE.
00BEKTOB), DopMyJIHPOBATH, 3ANIUCHIBATH B CHMBOJIN4YECKOM (popMme
JIJIUTEIbHOCTDH U WJUIIOCTPUPOBATDH IPUMEPaAaMu CBOMCTBA CTEIICHU
IIPOLIECCOB C LIEJIBIM IOKAa3aTEeIIEM.
B OKpyxatomieM mupe. | IlpuMeHsiTH cBolicTBA CTENEHH I MPeoOpa3oBaHMUS
CBolicTBa CTENEHH BBIPAKCHU U, COAEPKAIIUX CTEIIEHU C LEIbIM ITOKA3aTEeJIEM.
C L[EIIBIM IIOKa3arejieM | BbINOIHATH 1eMCTBUSA C YACIAMU, 3aIIMCAHHBIMU
B CTaHAAPTHOM BHJi€ (YMHOKEHUE, ICIICHUE, BO3BEICHHE
B CTCIICHB)
AnreOpanyeckue KBagpatHblit Pacno3HaBaTh KBaJgpaTHbBIA TPEXUJIEH,
BbIpakeHUs. KBagpaTHbIi TPEXWICH. YCTaHABIMBATh BO3MOKHOCTb €TI0 PA3JIOKECHUS
TPEXUJIEH Pa3znoxxenne Ha MHOXHUTEIH.
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KBaJIpaTHOTO
TpexXuJieHa
HA MHOYKUTEH

PaCKJIallbIBaTb HAa MHOZKHMTCJIN KBaI[paTHBIﬁ TPCXYJICH
C HCOTPHULATCIIbHBIM JUCKPUMHWHAHTOM

AnreOpanueckue
BBIPAKCHUSI.
Anrebpanueckas Apoob

15

Anrebpanueckas
JPOOk.
Jlommyctumsle
3HAUCHUS
TIEPEMCHHBIX,
BXOISATITUX

B are0pandecKue
BBIPKCHUS.
OcHOBHOE CBOMCTBO
anre0panvecKoi
npo6u. CokpaiieHue
TpoOei.
CrioxeHue,
BBIUHUTAHUE,
YMHOKEHUE

U JICJICHHE
anredpandecKux
TpoOei.
[Ipeo6pazoBanme
BBIPAKCHHU,
coJieprKaIux
anredpanvecKue
npodu

3anuchIBaTh anreOpanyeckre BHIPAKEHHUS.

HaxoauTtk 0051aCTh ONpE/IeNIEHUs PALlMOHAIIBHOTO
BBIPAKCHUSI.

BBINOTHATH YMCIOBBIC TOJACTAHOBKHA U BBIYHCJISTD
3Ha4YeHHUE IpoOU, B TOM YHCIIE C TOMOIIBIO KAJIBKYJIATOPA.
@opmMyIMPOBATHL OCHOBHOE CBOMCTBO alreOpanyeckoil
IpoOu U MPUMMEHSTH €ro JJis TpeoOpa3oBaHus Ipooei.
BbINOTHATH JeHCTBHUS C AITeOpanvdecKiuMH IPOOSIMHU.
IIpuMeHsaTH Npeodpa3oBaHus BbIPRXXKEHUM JIs peIIeHUs
3ajau.

Bbipa:kaTh nepemeHnHbie 13 Gopmyi (pU3snUecKuX,
reOMETPUUYECKUX, ONUCHIBAIOIINX OBITOBBIE CUTYAIIH )
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YpaBHEHHUs U HEPABEHCTBA. 15 KBagpatnoe Pacno3HaBaTh KBaJIpaTHbIC YPaBHEHMUS.

KBagpaTHble ypaBHEHUS ypaBHeHHe. Henonnoe | 3anumcbiBaTh opmyily KOpHEH KBaIpaTHOTO YPAaBHEHHS;
KBaJpaTHOE pelaTh KBaApaTHbIe YPABHEHHMS — ITOJIHBIE U HETIOJIHBIE.
ypaBHeHue. ®opmyna IIpoBoauTh npocreimne UCCaAeI0BAHNA KBAIPATHBIX
KOpPHEU KBaJpaTHOIO YPaBHECHUN.
ypaBHeHus. Teopema Pemiatb ypaBHeHUs1, CBOISIINECS K KBaJAPATHBIM,
Buera. C IOMOUIBIO MTPeoOpa30BaHUN U 3aMEHOU MEPEMEHHOM.
Pewienne ypaBHeHUH, Ha0JsronaTh M aHAJIM3UPOBATH CBSI3b MEXKY KOPHIMU
CBOJAIINXCS 1 K03 dUIIMeHTaMH KBaJIPATHOTO YPABHEHUSI.
K KBaJI[paTHBIM. ®opmynupoBaTh Teopemy Buerta, a Takxe 00paTHylo -
[IpocTeiimue npoObHO- | TeOopeMy, IPUMEHSTh 3TU TEOPEMBI JIJIs1 PELIECHUS 3a7a4.
paLMOHAJIBHBIE PemiaTh TekcTOBBIE 321a4H aNTeOpanYECKUM CIIOCOOOM:
YpaBHEHUS. NEPEXOIUTH OT CJIOBECHOU (POPMYIMPOBKHU YCIOBHS 3a7a4U
Pemenne TekcTOBBIX K anredpandeckoi MOIeNIM MMyTEeM COCTABIICHUS YpaBHEHUS;
3a/1a4 C MOMOIIBIO pelIaTh COCTAaBIEHHOE YPaBHEHUE; UHTEPIIPETUPOBATH
KBaJpaTHBIX pe3yJibTar.
YpaBHEHHM 3HAKOMUTBHCS C HCTOPHUEH pPa3BUTHS areOphI

YpaBHEHHUs 1 HEPABEHCTBA. 13 JIuneitnoe ypaBHEHUE Pacno3HaBaTh JTMHEHBIE YPABHEHUS C ABYMS

Cuctembl ypaBHEHU I

C AByMSs
NEPEMEHHBIMH, €TO
rpaduk, mIpuMepbl
pelLIeHUsI ypaBHEHUN

B LIEJIBIX YMCTIAX.
Pemenue cucrem aByx
JIMHEVHBIX YpPaBHEHUM
C AByMSsI

IIEPEMEHHBIMU.

CtpouTth rpadvKku THHEHHBIX YPaBHEHH, B TOM YUCIIE
HCIOJIb3Ysl HU(PPOBbIE PeCypPChI.

Pa3ziiuyaTth napajuiesibHbIE U EPECEKAIOIINECS MPAMBIE
10 UX YPABHEHUSIM.

PemiaThb cUCTEMBI ABYX JINHEWHBIX YPABHEHUN C JBYMS

MIEPEMEHHBIMH MOJICTAHOBKOMW U CIIOKEHUEM.

PemaTh npocreiimme CUCTEMBI, B KOTOPBIX OJHO
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IIEPEMEHHBIMU.
[Ipumepsl perieHus
CHUCTEM HEJIMHEUHBIX
YPaBHEHUMN

C ABYMs
IIEPEMEHHBIMHU.
I'paduueckas
VHTEpIIpETaLNs
YpaBHEHUSA

C ABYMsI
IIEPEMEHHBIMU

Y CUCTEM JINHEMHBIX
YPaBHEHUU C JBYMS
IIEPEMEHHBIMHU.
Pemenne TekcToOBBIX
3a71a4 C ITOMOILBIO
CHUCTEM YpaBHEHHM

U3 YPAaBHCHUN HE SIBIISACTCS JTUHEUHBIM.

IIpuBoauTH rpaMyecKy0 HHTEPNPETALMIO PELICHUS
YPaBHEHUS C ABYMs [IEPEMEHHBIMU U CUCTEM YPaBHEHUI
C IBYMsI IIEPEMEHHBIMH.

PemaTh TeKCTOBBIE 3a1a4H aJIreOpanvdeckuM CrocoooM

YpaBHEHHUs 1 HEPABEHCTBA.
Hepasenctsa

12

Yucnoseie
HEPABEHCTBA U UX
CBOMCTBA.
HepasenctBo ¢ ogHOM
IIEPEMEHHOM.
JIuneliHbie
HEPABEHCTBA C OJJHOU
MIEPEMEHHON U UX
peuenue. Cuctembl

DopMyJIHPOBATH CBOMCTBA YUCIIOBBIX HEPABEHCTB,
WJUTIOCTPUPOBATH UX HAa KOOPIMHATHOU MIPSMOM, JOKA3bIBATH
anreOpanvdecKu.

IIpMeHATH CBOMCTBA HEPABEHCTB B XOJ€ PEIICHUS 3a/1a4.
PemiaTp IMHENHBIE HEPABEHCTBA C OJTHOU IEPEMEHHOM,
n300paxaTh pelieHue HEPAaBEHCTBA HA YUCIIOBOM MPSIMOIA.
Pematpb cucTemMbl TUHEHHBIX HEPABEHCTB, U300paXKaTh
pELICHUE CUCTEMBI HEPABEHCTB HA YMCIOBOUM MPSAMOM
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JIMHEVHBIX HEPABCHCTB
C OJJHOM IEpEMEHHOU
Y VX PEIICHHE.
N3o0paxenue
peLIeHUs JIMHEHHOTO
HEpPABEHCTBA U UX
CHCTEM HA YUCIIOBOU
IIPSIMOU

O yHKIUY.
OCHOBHBIE TOHITUSI

[Tonsitue pyHKIUU.
OO6nacTp onpeeIeHUs
Y MHOXECTBO
3HaUYCHUN (QYHKIIHH.
CrniocoObl 3a1aHus

G yHKIHA.

I'paduk GpyHKIIHM.
CgoiicTBa QyHKIINH,
UX OTOOpaKeHUE

Ha rpaduke

Hcnoab3oBaTh () YHKIIMOHATBHYIO TEPMUHOJIOTHIO

U CUMBOJIHKY.

BoruucasTh 3HaYeHus1 QyHKIMHI, 3aTaHHBIX

dbopmynamu (Ipy HEOOXOJUMOCTH UCTIOTH30BATh
KQJIBKYJISITOP); COCTABJATH TA0IMIbI 3HAY eHU I

byHKIHH.

CTtpouTh 1o TouKkam rpaguku QyHKIUH.

OnuckiBaTh cBOMicTBa (YHKIIMHA HA OCHOBE €€
rpaduuecKoro mpeacTaBICHUS.

Hcnoab3oBaTh G yHKIMOHATHHYIO TEPMUHOJIOTHIO

U CHMBOJIUKY.

HccaenoBaTh mpuMepbl rpauKOB, OTPAKAIONTUX PEATTbHbBIE
IIPOLECCHI U SIBJICHHUS.

IIpuBoAMTH MpUMeEPHI IPOLIECCOB U SIBJICHHUM C 3aJaHHBIMU
CBOMCTBaMH.

HUcnonb30BaTh KOMNBIOTEPHbIE IPOTPAMMBI

JUTSI TIOCTPOEHUS TpaduKOB QYHKIMHN U N3yICHHUS

UX CBOWCTB
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DyHKIUY.
UrcioBbie G yHKIUN

YreHue 1 nocTpoeHue
rpa@uKoB (yHKIHMA.
[Tpumepsl rpadgukoB
dyHKumii,
OTPaXKAIOIIHNX
peabHbIe TPOLIECCHI.
OyHKIWUH,
OTHMCHIBAIOIIINE
npsIMYyI0 U OOpaTHYIO
IIPOITOPIIMOHATBHBIC
3aBUCUMOCTH, UX
rpaduku.

I'paduk Gynkimum

y = x%
OyHKIUH

y =x,y =X,
y=+vx, y=|x|;
rpaduueckoe
pElLICHUE YPaBHEHUM
Y CUCTEM ypaBHEHUU

HaxoauTs ¢ mnoMombo rpagpuka GyHKIMHA 3HAYEHUE OJTHON
U3 paCCMATPUBAEMBIX BEJIUYMH [10 3HAYECHUIO IPYIrOM.

B HecnoxHBIX ciiydasx BbIpaxkaTh (OpMYJ10M 3aBUCHMOCTD
MEKy BEJIMYNHAMMU.

OnucpIBaTh XapakTep N3MEHEHUS OJTHON BEJINYUHBI

B 3aBUCMMOCTH OT U3MEHEHUS IPYTrOu.

Pacno3naBaTh BUbl U3y4aeMbIX PYHKIIHA.

IHoxa3pIBaTh CXeMaTHYECKH I10JIOKEHUE HA KOOPAUHATHOU

IJIOCKOCTH rpadMKoB PyHKIMIH BUga: y = X%, y = x°,

y =vx, y = |x|.

Hcnonb3oBath pyHKIMOHAJIBHO-TPadHUYECKHe
NpeaCcTABJIEHHU Ul PELICHUS U UCCIICA0BaHUs YPaBHECHUN
U CUCTEM YPaBHEHMUM.

IIpumeHATH HU(PPOBHIE pecypchl I IOCTPOCHUS
rpauKoB G yHKIIUI

[loBTOpEeHue u 0000IIEHNE

[loBTOpEHUE
OCHOBHBIX MOHSTHH
¥ METOJIOB KYpPCOB
7 1 8 KJ1accoB,
00001IeHNe 3HaHU I

Br10upaTh, NPUMEHATH, OLEHUBATH CIIOCO0BI CPAaBHEHUS
YyuCeJl, BBIYUCIEHUN, TPeoOpa30oBaHUi BIpaXKEHUH, pELICHUS
YPaBHEHUH.

OcyumecTBJIATH CAMOKOHTPOJIb BHITIOJTHACMBIX JI€HCTBUAMN

Y CaMOIIPOBEPKY Pe3ybTaTa BHIYUCICHUMN, TPeoOpa30BaHUI,
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IIOCTPOCHUH.

Pemats 3a1a4uu U3 peajibHOM KU3HHU, IPUMEHSITH
MaTeMaTHUYEeCKUEe 3HAHUS sl PEIICHUs 3a7a4 U3 IPYTUX
MIPEMETOB.

PemaTth TeKCTOBBIE 32/1a4H, CPABHUBATH, BLIOUPATH
CIOCO0bI PELICHUS 3aJa4n

OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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9 KJIACC

HanmenoBanue pasgena  |[KoamyecTBo OcHoBHOE OcHOBHBIE BUIbI ACSATEIBHOCTH 00YUYaAIOLIUXCS
(Temnl) Kypca 4acoB co/iep>KaHue
Uricnia v BBIYMCIICHUS. 9 Pannonanshubie uncna, | Pa3BuBaTh mpeacTaBJIeHMs O YUCIAX: OT MHOXKECTBA

JleNCTBUTENBHBIC YHACTIA

UppaIMOHATILHBIC
YHCJ1a, KOHCYHbBIC

1 OCCKOHEYHBIE
JeCATUYHBIE TPOOHU.
MHO0%ecTBO
JIEeUCTBUTEIBHBIX
YHCEN;
JIEHCTBUTENLHBIE
YHCla KaK
OECKOHEYHBIE
JEeCATHYHBIE TPOOH.
B3auMno oxHo3HaYHOE
COOTBETCTBHE MEXKTY
MHO>KECTBOM
JICUCTBUTEIBHBIX
YHUCeJI 1 MHOXKECTBOM
TOYEK KOOPAUHATHOU
MPSIMOMU.

CpaBHeHUe
JIEUCTBUTEIIBHBIX YHCETI,
apupMeTuyecKue

HaTypaJbHbBIX UUCEN 10 MHOXKECTBA ACHCTBUTEIbHBIX YUCET.
O3HAKOMHUTBCS C BOBMOXHOCTBIO MIPEICTABICHUS
JEeUCTBUTEIILHOTO YHMCIa KaK OECKOHEYHOU JAECATUYHOMN
JTpoOU, MPUMEHSITh JECATUYHbIE TPUOIMKEHUS
palMOHAIBHBIX U UPPALUOHATBHBIX YUCET.
N300paxaThb 1€MCTBUTENBHBIC YUCIIAa TOUKAMHU
KOOPJIMHATHOM MPSIMOM.

3anuchbIBaTh, CPABHUBATH U YIIOPAI0YUBATH
JNEUCTBUTEILHBIE YUCIIA.

BoInOTHATH, cOueTast yCTHBIE U MIUCbMEHHBIE ITPUEMBI,
apudmMeTrnyecKue JeMCTBUA C PAIMOHAIBHBIMU YUCIIAMU;
HAXOAMTh 3HAYECHUA CTENEHEHN C LEIbIMU NTOKa3aTEISIMU
Y KOPHEW; BBIYUCJIATH 3HAUCHUS YUCIIOBBIX BBIPAXKCHUN.
Honyuyuts npeacraBjieHue O 3HAYUMOCTHU
JEUCTBUTEIIBHBIX YHCEN B MPAKTUUYECKOMN AESITEIBHOCTH
YEeJI0BEKa.

AHAJIM3UPOBATH U 1€JIaTh BBIBOAbI O TOYHOCTH
NPUOIMIKEHUS 1EMCTBUTENBHOIO YUCIIa PU PEIICHUU
3aaad4.

OKpyriafiTh ACUCTBUTEIBHBIE YUCIA, BHINOJIHATH
NPUKHUIKY PE3YJIbTaTa BBIYMCICHUM, OUEHKY 3HAUEHU
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JICUCTBUS

C ICUCTBUTEIBHBIMU
YHCJIAMH.
[TpubnnxenHoe
3HAYCHUE BEIIMUMHBDI,
TOYHOCTH
npUOIMKEHUS.
OkpyrieHue yucen.
[Ipukuaka u oneHka
pe3yJIbTaTOB
BBIYMCJICHUM

YHUCJIOBBIX BBIPAKEHUN.
3HAKOMMTBCH € HCTOPHUEH Pa3BUTHS MaTEMAaTUKU

YpaBHEHHUS 1 HEPABEHCTBA.
YpaBHEHUSI C OJHOU
IIEPEMEHHOMN

14

JInHerHOoe ypaBHEHHE.
Pemienune ypaBHeHuM,
CBOJAIINXCS

K JIMHCUHBIM.
KBagpatHoe
ypaBHEHUE. Pelienue
YpaBHEHUH,
CBOJIALLIUXCSA

K KBaIPATHBIM.
bukBanpatHbie
YpaBHEHHUS.

[Ipumepsl perieHus
YPaBHEHUU TPEThEU

Y YETBEPTOU CTENECHEN

OcBaunBaThb, 3alI0MUHATH U IPUMEHATH rpauueckue
MEeTO/BbI IPH PELICHUH YPAaBHEHUI, HEPABEHCTB U UX
CHUCTEM.

Pacno3naBaThb 1ienbie U IpOOHBIE YpaBHEHUS.

Pemats JinHeHbIE M KBAJIPAaTHbIC YPABHEHMS,
ypaBHEHHUS, CBOJIAIIMECS K HUM, IPOCTEHIINE TPOOHO-
palMOHAJIbHbBIE YPABHEHHUS.

IIpensnaratb BO3MOXKHBIE CITOCOOBI PEIICHUST TEKCTOBBIX
3a/1a4, 00CYKIaTh UX U pelIaTh TEKCTOBBIE 3a/1a4u
pa3HBIMU CIIOCOOaMHU.

3HAKOMHTBHCS € HCTOPHUEH Pa3BUTHS MAaTEMAaTUKU
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pas3noKeHueM

Ha MHOXKUTEITH.
Pemenue npoOHo-
parroHAIBHBIX
YPAaBHEHUN.

Pemmenne TekcTOBBIX
3a/1a4 aJire0pandecKkum
METOOM

YpaBHEHMS 1 HEPABEHCTBA.
Cucrtembl ypaBHEHU I

14

YpaBHEeHHE C ABYMs
MEPEMEHHBIMU U €T0
rpaduk.

Cucrema aByx
JIMHEWHBIX YPABHEHU U
C ABYyMS
NIEPEMEHHBIMHU U €€
peueHue. Pemenne
CHUCTEM JIBYX
YpPaBHEHUH, OJTHO

13 KOTOPBIX JUHEWHOE,
a JIpyroe — BTOpOu
CTCIICHHU.
['padmueckas
UHTEpIpeTalns
CHCTEMBI YPAaBHEHU

C IByMsI [IEPEMEHHBIMM.
Pemenne TexkcToBBIX

OcBauBaTh ¥ MPUMEHSTH ITPUCMBI PCIIICHHUS CHCTEMBI
JIBYX JTMHEHHBIX YPABHCHHUH C IByMs IIEPEMCHHBIMU

Y CHCTEMBI JIByX YPaBHCHUM, B KOTOPBIX OJHO YPaBHCHHE
HE SIBJISICTCS JTMHCHHBIM.

Hcnoab3oBaTh QyHKIIMOHAIBHO-TpapUICCKHIE
NIPEICTABJICHUS JIJIsl pelIeHUs] H UCCJIeT0BAHUS YPABHCHHMA
U CHCTEM.

AHAJTHM3UPOBATH TEKCTHI 337124, peliaTh UX
anreOpanyecKuM CriocoOOM: mepexoauTh OT CJIOBECHOM
GbOopMYITUPOBKH YCIOBUS 3aa9H K allreOpandecKoi Moieu
MyTEeM COCTAaBJICHUSI CUCTEMbI YPaBHEHUH; peliaTh
COCTaBIICHHYIO CUCTEMY YPaBHECHHI; HHTEPINPETHPOBATH
pe3ynbTar.

3HAKOMUTBHCS C HCTOPHUEI PAa3BUTHS MATEMATHKU
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3a/1a4 anredpandecKkum

crocobom
YpaBHEHHUs U HEPABEHCTBA. 16 Yucnosble Yurars, 3aIUCHIBATH, IOHUMATh, HHTEPIPETUPOBATH
HepasenctBa HEPaBEHCTBA U UX HEPABEHCTBA; UCIIOJIb30BaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
CBONCTBA. BbInoHATH TpeoOpa3oBaHusl HEPABEHCTB, HCMOJIb30BATh
JIunelinple JUTsl IpeoOpa3oBaHus CBOMCTBA YHCIOBBIX HEPABEHCTB.
HEPaBEHCTBA Pacno3HaBaTh TMHENHbBIE U KBapaTHBIE HEPABEHCTBA.
C OHOU IEPEMEHHOM Pemathb nMHENHBIE HEPABEHCTBA, CUCTEMbI JIMHEUHBIX
Y UX pEIICHHE. HEPaBEHCTB, CUCTEMbI HEPABEHCTB, BKIFOYAIOIINX
CucTtembl TMHENHBIX KBaJPAaTHOE HEPABEHCTBO, U PEUIATh UX; 00CYKIATH
HEPaBEHCTB C OJJHOMI MOJIyYEHHBIE PEIICHUS.
NEPEMEHHON U UX MN300paxkaTh penicHUe HEPABEHCTBA U CUCTEMBI HEPABEHCTB
pelieHue. Ha YUCJIOBOW MPSAMOM, 3aIMCBHIBATH PEIICHUE C TOMOIIbIO
KBagpathsie CHUMBOJIOB.
HEPaBEHCTBA U UX Pematpb kBagpaTHbIE HEPABEHCTBA, UCIIOJIb3YSI
pelieHue. rpaduueckue npeacTaBICHus.
I'paduueckas OcBauBaTh M NIPUMEHATH HEPABEHCTBA IIPH PELLICHUN
VUHTEpIpETALIHS Pa3JIMYHBIX 337124, B TOM YHCJIE€ PAKTUKO-
HEPaBEHCTB U CUCTEM OPUEHTUPOBAHHBIX
HEPABEHCTB C JByMs
IIEPEMEHHBIMU
OyHKIMU 16 KBagpatuunas Pacno3naBaTh BUIBI U3y4aeMbIX ¢ YHKIIHIA;

bynKIMA, €€ TpaduK

u cBoiicTBa. [lapabona,
KOOPJMHATHI BEPIITHHBI
napa0oJibl, OCh

WLITIOCTPUPOBATH CXeMATHYECKH, O0bACHATH
pacmoiokeHre Ha KOOPAMHATHON TUIOCKOCTH TpaduKOB

k
byukumii Buna: y = kx,y = kx + b,y = _,y = x4,
X
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CUMMETpPHUH NapadoIbl.

I'padpuxu pyHKIIMIA:
y = kx,
y = kx + b,
k
y = —
X
y = ¥
y = x
y =vx,
y = |x|

y = x°, y =Vx, y = |x| B 3aBuCEMOCTH OT 3HauYeHMIi
K03 (PUIIMEHTOB; ONUCHIBATh UX CBOWCTBA.
Pacno3snaBaTh KBaipaTUUHYIO (DYHKIIHIO 110 popMyIIE.
IIpuBoaAUTHL NpUMeEPHI KBAIPATUYHbBIX 3aBUCUMOCTEN
U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUHU.

BoisiBASITH 11 0000111aTH 0COOCHHOCTH Tpaduka
KBaJpaTH4HOM QYHKIMU y = ax® + bx + c.

CtpouTh M M300pakaTh cXeMaTH4YeCKHU rpapuku
KBaJIpaTUYHBIX (DYHKIINI, 3a1aHHBIX (OpMYTIaMu BUA
y =ax’,y =ax’* + ¢,y = alx + p)t,y = ax* + bx + c.
AHAJIN3UPOBATH U NPUMEHSATH CBOMCTBA N3YYCHHBIX
GyHKIUN 11 UX TTOCTPOSHUS], B TOM YHUCJIE C ITOMOIIBIO

U(POBBIX PECYPCOB

YuncioBbIe
[IOCJIEIOBATEILHOCTH

15

[TonsATHE YnCIIOBOM
MOCJIEIOBATEIbHOCTH.
3ananue
MOCJIEIOBATEIbHOCTH
PEKYPPEHTHOM
dbopmyoit

U (HopMyII0ii n-TO
YJIeHA.
Apudmerndeckas

U TeOMeTpruyecKas
IIPOTPECCUM.
@opmyJIbI 7-TO YJICHA
apupMeTuyecKon

OcBauBaTh U IPUMEHSATH UHICKCHBIC 0003HAYCHHUS,
CTPOUTH pPeveBble BHICKA3bIBAHMS C MICTIOJIH30BAaHUEM
TEPMHUHOJIOTHH, CBS3aHHOH C MIOHSATHEM
TIOCTICTOBATEIHLHOCTH.

AHanu3upoBaTh GOPMYJy 1-TO YICHA
MOCIIEIOBATEILHOCTHY WIIA PEKYPPEHTHYIO (popmyiTy

U BBIYUCJIATH YWICHBI TIOCIE0BATEIBHOCTEN, 3 JaHHBIX
TUMH HOpPMYyIIaMHu.

YcraHaBiauBaTh 3aKOHOMEPHOCTDH B TIOCTPOSHUH
TIOCJICTIOBATEIIBHOCTH, €CJIH BHIMTMCAHBI IEPBHIE HECKOIBKO
ee YICHOB.

Pacno3naBaTh apupMETHIECKYIO  TEOMETPHUIECKYTO
IPOTPECCHUH TPHU PA3HBIX CIIOCO0AX 3adaHUS.
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Y T€OMETPUYECKOHN
MPOrPECCUM, CYMMBI
MIEPBBIX 71 YICHOB.
N3o0paxeHue 4wieHOB
apupMeTHuIeCKOn

Y TEOMETPUUECKOM
MPOrpECCUN TOUKAMHU
Ha KOOPAUHATHOU
IIJIOCKOCTH.
JIvnHeVHbII

Y DKCIIOHEHIMAIbHBII
pocT.

CI10HBIE IPOLEHTHI

PemaTsh 3a1auu ¢ ucnosib3oBaHueM (GOPMYJ 1-TO YJIeHa
apu(pMETHIECKOI U TEOMETPUUYECKON MPOTPECCUIA, CYMMBbI
IIEPBBIX 71 YICHOB.

HN300paxkaTh YieHb NOCIEN0BATEIBHOCTH TOYKAMHU

Ha KOOPJAMHATHOM IUIOCKOCTH.

PaccmaTpuBaTh IpuMepsbl NPOLECCOB M ABJICHUH

U3 PEAIbHOM KU3HU, WUIFOCTPUPYIOIIUE U3MEHEHUE

B apu(PMETHUUECKON MPOTrPECCHH, B TEOMETPUUECKON
porpeccun; N300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecKu.

Pemate 3a1a4m, CBA3aHHbBIE C YUCIIOBBIMU
IIOCJIEIOBATENIBHOCTAMU, B TOM YHUCJIE 3a/1a4d U3 PEabHOU
KHU3HU C UCIIOJIb30BAHNEM IIU(PPOBBIX TEXHOIOTHH
(371€KTPOHHBIX TA0JIUL, TPAPUUECKOr0 KaIbKyJIATOpa U T.I1.).
Pemarhb 3a1a4u Ha CIIOXKHBIE IIPOLIEHTHI, B TOM YUCJIE
3a/1a4y U3 peaNbHON MIPAKTUKHU (C UCIIOJIB30BAHUEM
KJIbKYJISITOPA).

3HAKOMUTBCH C HCTOPHEH Pa3BUTHS MAaTEMaTUKU

[ToBTOpEeHUE, 0000IICHME,
cucTeMaTHh3alusa 3HaHUH

18

Ywucna ¥ BEIYUCIICHUS
(3amuce, CpaBHEHUE,
JICHUCTBUS

C JIEUCTBUTEIbHBIMU
YHCJIAMH, YUCIIOBas
npsiMasi; MPOLICHTHI,
OTHOILICHHS,
MIPOTIOPIINH;

OnepupoBaTth NOHATHSIMH: MHOXKECTBO, IOJJMHOXECTBO,
orepanuy HajJl MHOKECTBAaMU; HCMOJIb30BaTh rpadudeckoe
MpeACTaBICHNE MHOKECTB JJIsSl OTIMCAHUS PeaIbHbIX
MPOLIECCOB U SIBJICHUM, PU PELICHUHU 3a7a4 U3 IPYyTUX
y4€OHBIX TPEAMETOB.

AKTYaJM3upPOBATH TEPMHUHOJIOTHIO U OCHOBHbIE
AeHCTBUS, CBSI3aHHbIE C YNCJIAMM: HATYPAJILHOE YUCIIO,
MIPOCTOE U COCTABHOE YMCIIA, IETUMOCTh HAaTypaIbHBIX
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OKpYTJICHHUE,
npuOIKeHue,
OLIEHKA; peLICHHE
TEKCTOBBIX 3a/1a4

yucen, IPU3HAKYU JEITUMOCTH, 1IEJ10€ YUCII0, MOAYJIb YUCIIa,
OOBIKHOBEHHAs U JIeCATUYHAs APOoOH, CTaHJaPTHBIN BU
yucia, apupMeTUYECKUd KBaAPAaTHBINA KOPEHb.
BBINOJIHATE AelicTBHUSA, CPABHUBATH M YIIOPAX0YUBATH

aprupMeTHUEeCKUM YKclia, IPEICTaBIATh YUC/Ia Ha KOOPJIMHATHON NIPSIMOI,
crocooom) OKPYTJISATh YKCIIA; BHIMOJIHATH NPUKUIKY U OLEHKY
pe3ynbTaTa BEIYUCICHUN.
PemaTh TekcTOBBIE 3a1a4H apU(PMETUYECKUM CIIOCOOOM.
PemaTh npakTHYecKHe 3a1a4M, COACPKAIIUE MPOIICHTHI,
JI0JIM, YaCTH, BHIPAXKAIOIINE 3aBUCUMOCTHU: CKOPOCTh —
BpEMSI — PacCTOSIHUE, [IeHA — KOJIMYECTBO — CTOMMOCTH,
00beM paboThl — BpeMs — MPOU3BOAUTEIBLHOCTh TPYya.
Pa30uparsb peanbHbie KU3HEHHBIE CUTYaLlUH,
(opmyIIpOBATH UX Ha A3bIKE MATEMATUKH,
HAXOJMTH PELICHUE, IPUMEHSSI MATEMATHUECKUI ammapar,
HHTEPHPETHPOBATDH PE3YJIbTAT
AnreOpanueckue OnepupoBaTth NOHATHUSIMH: CTEIICHD C 1EIBIM
BBIpAKEHUS nokasaresieM, apuMeTHIECKUA KBaIpaTHBIN KOPEHb,
(mpeoOpa3oBaHue MHOTOYIEH, anredpandeckas Apoob, TOXKIAECTBO.
anreOpanyecKux BbINOJTHATH OCHOBHBIE eCTBUSA: BHITIOIHATH PACUETHI
BBIPAKEHUH, no opmynam, mpeoOpa3oBbIBATH LieJbIe, APOOHO-
JOMyCTUMBbIE palllOHANbHBIE BBIPAKEHUS U BBIPAKEHHS C KOPHSIMH,
3HAYEHU) peanu30BbIBaTh Pa3I0KEHHE MHOTOUJIEHA HA MHOXKUTEIIH,

B TOM YHCJIE C UCTIOIB30BaHUEM (POPMYIT PA3HOCTH
KBaJ[paTOB U KBaJpaTa CYMMbI U Pa3HOCTH; HAXOAUTh
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JIOIYCTUMBbIE 3HAYEHUSI IEPEMEHHBIX JJI1 JPOOHO-
pPaLMOHAIBHBIX BBIPAXEHUHN, KOPHEM.
MopesmmpoBaTh ¢ IOMOIIBIO GOPMYJI pealbHbIE
IIPOLIECCHI U SIBIICHUSA

®OyHKIUY (TOCTPOCHHUE,
CBOMCTBA U3YYEHHBIX
byHkuit; rpadguyeckoe
pellIeHue ypaBHEHUN U
HX CUCTEM)

OnepupoBath NOHATHUAME: QYHKIUS, TpadUK QYHKIIUH,
HYJIU QYHKIHUH, TPOMEKYTKHA 3HAKONIOCTOSIHCTBA,
IIPOMEXKYTKH BO3pacTaHusi, yObIBaHUs, HAaUOOJIbLIEE

Y HaMEHbIIIee 3HAaUCHUS (PYHKIIUH.

AHAJIH3MPOBATH, CPABHUBATH, 00CYKAaTh CBOICTBA
GyHKUUN, CTPOUTH UX TpadUKH.

OHepI/IpOBaTb MOHATHAMM: IIpAMas IMPONnoOpuUrMOHaIbHOCTD,

oOpaTHasi IpOMOPIUOHATIBLHOCTb, IMHEHHAs (PYHKIIHS,
KBaJpaTu4Has QyHKIUs, Tapaboiia, rurepooa.
Hcnoab3oBath rpaguKu 115 ONPEACTICHUS CBOKCTB,

mMponecCoB u 3aBI/ICHMOCTeﬁ, I pCIICHUA 3a1a9 U3 JPYIrux

y4eOHBIX TPEAMETOB U PEATbHOM KU3HH; MOJAEJIMPOBATH
C MIOMOIIIBIO TPaUKOB PeaIbHBIE TIPOIIECCHI U SBJICHUS.

Boipaxath (popMyJI1aMu 3aBUCUMOCTH MEXY BETUUYUHAMHU

OBILEE KOJIMYECTBO
JACOB I10 ITPOT'PAMME

102
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
| Yucna u BeUUCICHUs. ParnoHanbpHbIe 75 | bubmmoreka [IOK
quciia https://m.edsoo.ru/7f415690
2 AnrebpandecKkue BbIpaKeHHs 27 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
3 VYpaBHEHHUS 1 HEPABEHCTBA 20 1 Bubnmorexa [IOK
https://m.edsoo.ru/7f415b690
bu6mmoreka [IOK
4 K () 24 1
OOP/MHATEL H rpagHic. DyHKi https://m.edsoo0.ru/7€415b90
bu6mmoreka [IOK
3 Hosropetiite 1 0Gobuwerne 6 ! https://m.edsoo.ru/7£415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0
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8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 brbnmorexa [TOK
https://m.edsoo.ru/7f417af8
) Uucna u Beranciienns. CTeneHb ¢ eJIbIM 7 bubmmoreka [IOK
IoxasarejieM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnuoreka [IOK
KBagpartsslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKEHHUSL. 15 1 bubnuoreka [IOK
Anrebpaundeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBanpaTHbie 15 1 bubnuoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bub OK
7 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 12 1 nommotexa [
https://m.edsoo.ru/7f417af8
8 @®yukuuu. OCHOBHbBIE IOHATUS 5 bubmnorexa [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 o 4 9
YHKIH. HHCIIOBHIC GYHKINMH https://m.edsoo.ru/7f417af8
10 [ToBTOpeHue u 060061IeHNE 6 2 bubmmorexa [TOK
https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
| Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuoreka [JOK
4yHcna https://m.edsoo.ru/7f419d08
) YpaBHEHUS M1 HEPABEHCTBA. Y PaBHEHUS C 14 | bubnuorexa [JOK
OJIHOY ITEPEMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 bubmuorexa [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
b K
4 VYpaBHenus u HepaBeHCTBA. HepaBeHcTBa 16 1 nommorexa 110
https://m.edsoo.ru/7f419d08
5 Dynxmun 16 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 q 15 1
HCTIOBBIC HOCICAOBATEIILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 18 1 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE

Ne aTra nudpoBLIe
Tema ypoka KonTpoubHnsbie | IlpakTnueckue A bp

n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE

padoTsbI padoThI
pecypchl

1 [TonATHE panMOHANBHOTO YKCIa 1 https://m.edsoo.ru/f9344fe4
ApudmeTnueckue qJelCTBUSA C

2 pud a 1 https://m.edsoo.ru/67d29ebc
parMoHaIbHBIMHU YHCIIAMU
ApudmeTnueckue 1eUCTBUA C

3 prd A 1 https://m.edsoo.ru/12a61{c6
panMoHaIBHBIMHU YHCIIAMU
ApudmeTnueckue NJeiCTBUSA C

4 prd g 1 https://m.edsoo.ru/d1ed825¢
palMOHANIBHBIMU YHCIIAMHU
ApudmeTnueckrue qeiCTBUS C

5 prd a 1 https://m.edsoo.ru/64d7baab
palMOHANIBHBIMU YHCIIAMH
ApudmeTnueckue qeicTBUS C

6 pug a 1 https://m.edsoo.ru/7e666ef9
palMOHANILHBIMU YK CIIaMU
CpaBHeHHe, YIIOPSIJ0UYNBaHIE

7 p yHOpAA 1 https://m.edsoo.ru/ff5e7a8e
palMOHAIBHBIX YHCEIT
CpaBHeHHe, YIIOPSII0YNBaHIE

8 p ynopan 1 https://m.edsoo.ru/37114db1l
palMOHAIBHBIX YHUCEIT
CpaBHeHHe, YIIOPSII0YNBaHIE

9 p yHOpAA 1 https://m.edsoo.ru/cbal49bb
palMOHAIBHBIX YHUCEIT
Crene”b ¢ HATYPAJILHBIM

10 yp 1 https://m.edsoo.ru/548 1ee5f
MOKa3aTeJIeM
CreneHb ¢ HATYPAJILHBIM

11 yp 1 https://m.edsoo.ru/e61a7dea

IIOKa3aTcCJICM
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Crenens ¢ HaTypalibHBIM

12 https://m.edsoo.ru/bbd9fce4
IOoKa3aTejieM
Crenensp ¢ HaTypalbHBIM

13 https://m.edsoo.ru/1eee9d8f
IOKa3aTejieM
CreneHsp ¢ HaTypalbHBIM

14 https://m.edso0.ru/9¢63e356
IOKa3aTejieM
Pemrenrie 0CHOBHBIX 3a7a4 Ha IpooH,

15 VI Ha AP hitps://m.edsoo.ru/d4bd3736
MIPOIICHTHI U3 PEATHHOH MPAKTUKH
Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH,

16 - https://m.edsoo.ru/e45b6b9a
MIPOIIEHTHI U3 PEATHHOM MPAKTUKH
Pemenne ocHOBHBIX 3a/1a4 Ha ApoOH,

17 . https://m.eds00.ru/b23c¢8519
MIPOIICHTHI U3 PEATHHOH MPAKTUKH
Pemrenne ocHOBHBIX 3a1a4 Ha OpoOu

18 VI Ha AIpODH, hitps://m.edso0.ru/d8cS6£58
MIPOIICHTHI U3 PeaTbHOM MPAKTHKU
[Ipu3HaKy neMMMOCTH, Pa3I0KEHUS

19 https://m.edsoo.ru/fc66dc66
Ha MHOXUTEJIM HaTYPaTbHBIX YUCE
[Ipu3HaKu neMMMOCTH, Pa3I0KESHUS

20 https://m.edso0.ru/5527¢756
Ha MHOKUTEJIM HaTYPaJbHBIX YUCEI
Peanrurle 3aBucumoctu. [Ipamas u

21 P hitps://m.edsoo.ru/67f1£fb3
oOpaTHas MpoMoPIUOHATBHOCTH
Peanbnsbie 3aBucumoctu. [Ipsmas u

22 https://m.edsoo.ru/ae9c6a83
oOpaTHas MpOMoOPIMOHATBHOCTH
Peanbnsbie 3aBucumocTtu. [Ipsmas u

23 https://m.edsoo.ru/43¢5631b
oOpaTHasi MpOoIoOPIUOHATBHOCTH
Peanburle 3aBucumMocTt. IIpssmast u

24 p https://m.edsoo.ru/774b4b2a
oOpaTHasi MPOMOPIIMOHATBHOCTH
Kourtpoapnas pabora 1o treme

25 p p https://m.edsoo.ru/c898bd91

"PannoHanpHbIe unciia'
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26

bykBeHHBIE BBIpAKEHUS

https://m.edsoo.ru/93aacbece

27 Dopmyiibl https://m.edsoo.ru/187ac8f4
28 DopMmyiibl https://m.edsoo.ru/9c791daf
29 Hepewmertmbie. Jlomycrire https://m.edsoo.ru/acce84d2
3HAYEHUS IEPEMEHHBIX
[IpeobpazoBanue OYKBEHHBIX
30 BBIPAKEHUH, paCKpbITHE CKOOOK U https://m.edsoo.ru/dbeb8f54
MPUBEACHNE MOI0OHBIX CIaraeMbIX
[IpeobpazoBanme OYKBEHHBIX
31 BBIPAKEHUH, pacKpbITHE CKOOOK U https://m.edsoo.ru/16d6cc63
MpUBEACHNE MOIOOHBIX CIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
32 BBIpAKEHUH, pAaCKPBITHE CKOOOK U https://m.edsoo.ru/9138843a
MpUBEACHUE MOIOOHBIX CIaraeMbIX
[IpeobpazoBanue OYKBEHHBIX
33 BBIPAKEHUH, pACKPBITHE CKOOOK U https://m.edsoo.ru/365491cd
MpUBEACHNE MOTOOHBIX CIaraeMbIX
CBoiiCTBa CTENEHU C HATYPaAJIbHBIM
34 https://m.edsoo.ru/6¢2c38ad
MOKa3aTeIeM
35 CBolicTBa CTEIIEHH C HATYypaJIbHbIM bubnuoreka [JOK
IOoKa3aTeleM https://m.edsoo.ru/7f42154e
36 CBOJiCTBa CTENEHU C HATYPAJIbHBIM bubnuorexa [IOK
IoKa3aTeleM https://m.edsoo.ru/7f4218be
37 MHoOTroYJIEHBI https://m.edsoo.ru/82f3b41d
38 MHoOrou4eHbI https://m.edsoo.ru/31f8695b
39 (C10%eHMe, BLINHTARNE, YMHOXKCHHE https://m.edsoo.ru/b8efe5b6
MHOTOYJICHOB
40 CnosxeHune, BBIYUTAHUE, YMHO)KEHHE https://m.edsoo.ru/9ee9eSaf
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MHOT'O4JICHOB

CHO)KGHI/IG, BbIYMTAHUC, YMHOXCHUC

41 https://m.edsoo.ru/46584act
MHOTOYJIEHOB
CrnoxeHue, BBIUUTaHUE, YMHOKEHHE

42 https://m.edsoo.ru/d1f97af4
MHOTOYJIEHOB
Do COKpAaIIEHHOTO

43 PMYJIBT CORpAEHHOT https://m.edsoo.ru/d9e7debS
YMHOXEHUS
DopMyIILl COKpAIIEHHOTO

44 PMY. pail https://m.edsoo.ru/6e7de53¢c
YMHOXEHUS
DopMyIIBl COKpAIIEHHOTO

45 PMY. pail https://m.edsoo.ru/1e63f25¢
YMHOXEHUS
DopMyIIBl COKpAIIEHHOTO

46 PMY. pail https://m.edsoo.ru/1e33ad77
YMHOXEHUS
DopMyIisl COKpaAIIEHHOTO

47 PMY. pait https://m.edsoo.ru/cc74alcs
YMHOXEHUS
Pa3znoxenne MHOro4jieHOB Ha

48 https://m.edsoo.ru/7ab3d68f
MHOHUTEIHN
Pasioxenne MHOrO4WIEHOB HA

49 https://m.edsoo.ru/b754871d
MHOHUTEIHN
Pasioxenne MHOrO4WIEHOB HA

50 https://m.edsoo.ru/3c39faa7
MHOXUTEIHN
Pasioxenne MHOrO4wIeHOB Ha

51 https://m.edsoo.ru/a65bf4e2
MHOXUTEIHN
KonTtponbHas paboTa o Teme

52 https://m.edsoo.ru/8e555bab
"Anrebpanyeckue BbIpakeHus"
VYpaBHeHue, npaBuia

53 npeoOpa3oBaHus YpaBHEHUS, https://m.edsoo.ru/c24c5497

PaBHOCHJIBHOCTb YpaBHEHUI
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JIuHeitHOE ypaBHEHUE C OJJTHOU

54 IIEPEMEHHOM, PEIICHHUE JTUHEHHBIX https://m.edsoo.ru/f865b539
YpaBHEHUU
JIuHeitHOE ypaBHEHUE C OJTHOM

55 TEPEMEHHOM, PEIICHUE JTUHEHHBIX https://m.edsoo.ru/4f1a8771
YpaBHEHUH
JIuHeitHoe ypaBHEHUE C OJTHOM

56 IIEPEMEHHOM, PEIICHHUE JTMHEHHBIX https://m.edsoo.ru/39854e31
YpaBHEHUU
Pemenue 3a1a4 ¢ IOMOIIBIO

57 e - hitps://m.edsoo.ru/db6el f8b
ypaBHEHU
Pemrenue 3a1a4 ¢ IOMOIIBIO

58 >a - hitps://m.eds00.ru/974443d6
ypaBHEHUH
Pemrenye 3a1a4 ¢ moMOIIBIO

59 . A Hl https://m.edsoo.ru/a812ec46
ypaBHEHUN
Pemrenye 3a1a4 ¢ moMOIIBIO

60 5 a Hl https://m.edsoo.ru/bac6dd1d
ypaBHEHUU
JluHeliHOE ypaBHEHHUE C ABYMS

61 P AABYM hitps:/m.edsoo.ru/4b1£f196
MepEMEHHBIMU U €T0 Tpaduk
JluHeliHO€E ypaBHEHHUE C ABYMA

62 P FBYM https://m.eds00.ru/656728ca
MePEMEHHBIMU U €ro Ipaduk
CucreMa IBYX JUHEUHBIX YpaBHEHUH

63 ABYX yp https://m.edsoo.ru/569¢49dd
C IBYMS IEPEMEHHBIMH
CucreMa IBYX JUHEUHBIX YpaBHEHUN

64 ABYX yp https://m.edsoo.ru/424d81ce
C ABYMsI IEPEMEHHBIMU
CucreMa IBYX JUHEUHBIX YpaBHEHUH

65 ABYX yp https://m.edsoo.ru/abce5656
C ABYMsI IEPEMEHHBIMU

66 Cucrema 1ByX JIMHENHBIX YpAaBHEHUN https://m.edsoo.ru/1567fecb
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C ABYMs IIEPCMECHHBIMU

67 Pemenue cucrem ypaBHeHU 1 https://m.edsoo.ru/283cclel
68 Pemrenue cucrem ypaBHeHUM 1 https://m.edsoo.ru/fdccfe2e
69 Pewrenne cucrem ypaBHEHUI 1 https://m.edsoo.ru/611cal56
70 Pemenue cucrem ypaBHeHUi 1 https://m.edsoo.ru/9a355ff9
71 Pemenue cucrem ypaBHeHU 1 https://m.edsoo.ru/f124ac9a
KonTponsnas pabora no teme
72 " . " 1 https://m.eds00.ru/57b39728
JIuHeitHnble ypaBHEHUS
73 Koopannara Touku Ha npsaMoi 1 https://m.edsoo.ru/a23733d2
74 HucnoBble MPOMEKYTKH 1 https://m.edsoo.ru/e8211e28
75 HucnoBble MPOMEKYTKH 1 https://m.edsoo.ru/abf7afd9
Paccto e Me O4YKa
76 TOAHA M\, e HBEIM A TOTRaMH 1 https://m.edsoo.ru/5cc9cc5b
KOOPAMHATHOM MPSMOM
Paccro e Me OUKa
77 TOAHH M\, M 'HBEIM A TOTRaMH 1 https://m.edsoo.ru/22a3cbba
KOOPAMHATHOM MPSMOM
II OyTroJIbHAS CHCTEMA KOO a
78 PAMOYTOJIBHAS CHCTEMA KOOPIHMHAT 1 https://m.edsoo.ru/3b66d7¢3
Ha IJIOCKOCTH
II e
79 PAMOYTOIIbHA CHCTEMa KOOpAHAT 1 https://m.edsoo.ru/fab8c1bd
Ha IJIOCKOCTH
ITpumeps!l rpadukoB, 3aJaHHBIX
80 P pbt rpag > 31 1 https://m.edsoo.ru/d9cf79¢1
dbopmynamu
ITpumeps!l rpadukoB, 3aJaHHBIX
81 P pbt rpag > 31 1 https://m.edsoo.ru/842b2d45
dbopmynamu
IIpuMepel rpaduKoOB, 3aJaHHBIX
82 p pot rpad a 1 https://m.edsoo.ru/f8f647a4
bopmynamu
Yrenue rpadUKOB pealbHBIX
83 pad p 1 https://m.edsoo.ru/cfadb472

3aBUCUMOCTEN
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Urenune rpauKkoB peaibHbIX

84 N 1 https://m.edsoo.ru/ba2f4{f4
3aBUCUMOCTEH
85 [NonsiTne QyHKIHH 1 https://m.edsoo.ru/cc5ad997
86 I'padux GpyHKIIIN 1 https://m.edsoo.ru/f84482b5
87 CpoiicTBa (hyHKIHIA 1 https://m.edsoo.ru/2¢3527el
88 CaoiicTBa (hyHKITUH 1 https://m.edsoo.ru/111696e6
89 Jluneiinas QyHKIMs 1 https://m.edsoo.ru/da7259c2
90 Jluneiinas QyHKIMs 1 https://m.edsoo.ru/19¢752fc
91 Hoctpoerite rpaiica Miieiiroi 1 https://m.edsoo.ru/68799ddc
byHKIIIN
92 Hoctpoerite rpaiica Mmieiiioit 1 https://m.edsoo.ru/212d18¢7
byHKIIIN
93 I'paduk pynkuum y =|x| 1 https://m.edsoo.ru/e2bcf23e
94 I'paduk pynkuum y =|x| 1 https://m.edsoo.ru/f4dfafbe
KonTtponsHas padoTa o Teme
95 "KoopauKats! i rpaiki. ®yki” 1 https://m.edsoo.ru/613¢655d
/ Bcepoccuiickasi mpoBepoYHas
pabota
9 Mrororas KoHTpOsHAs padota / 1 https:/m.edsoo.ru/755babd3
Bcepoccuiickas nmpoBepouHas padota
[ToBTOpEHUE OCHOBHBIX MOHSATUH U
97 METOJI0B Kypca 7 kiacca, 00001meHnue 1 https://m.edsoo.ru/3a654b9d
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATUH U
98 METOJI0B Kypca 7 kiacca, 00001eHne 1 https://m.edsoo.ru/d7ff245a
3HAHUI
99 [ToBTOpEHNE OCHOBHBIX OHATUN U 1 https://m.edsoo.ru/d12b3b9d
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METOJI0B Kypca 7 Kiacca, 00o0menme
3HAHUHI

100

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METO/JIOB Kypca 7 kjacca, 00001ieHne
3HAHUM

https://m.edsoo.ru/81ca2fd1

101

[ToBTOpEHNE OCHOBHBIX NOHATUN U
METOJIOB Kypca 7 Kjacca, 00001ieHne
3HAHUM

https://m.edsoo.ru/53c2e81f

102

[ToBTOpEHNE OCHOBHBIX OHATUN U
METOJIOB Kypca 7 Kjacca, 00001meHnne
3HAaHUU

https://m.edsoo.ru/9fcdbdc9

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102
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8 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoabnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl

1 KBagpatHblil KOpeHb U3 yncia 1 https://m.edsoo.ru/7£566b24
TTousarue 00 upparioHAIIEHOM

2 ppatt 1 https://m.edsoo.ru/72ac855b
quciie
JlecsTnaHbIe PUOTIKEHUS

3 1 https://m.edsoo.ru/da8989ce
HPPAIMOHAIBHBIX YHCETT
JlecsTnaHbIe PUOTIKEHUS

4 1 https://m.edsoo.ru/fc4af857
HPPAIMOHAIBHBIX YHCETT

5 JleicTBUTEIBbHBIC YKCIIa 1 https://m.edsoo.ru/alddbeae
CpaBHEHME ACUCTBUTENBHBIX YHCEI 1 https://m.edsoo.ru/637a2172
CpaBHEHHE ACUCTBUTENBHBIX YHCEI 1 https://m.edsoo.ru/d537dbaf
ApudmeTnueckuii KBaapaTHBINA

8 pud ol 1 https://m.eds0o.ru/9d8ebe6f
KOpPEHb

9 YpaBHeHue Buja x> = a 1 https://m.edsoo.ru/c22abcca
CBoiicTBa apuhMETHUECKUX

10 prd . 1 https://m.edsoo.ru/78ffae69
KBaJIpaTHBIX KOpHEH
CBoiicTBa apuhMETHUECKUX

11 pad . 1 https://m.edsoo.ru/6af3fa69
KBaJIpaTHBIX KOpHEH
[IpeoOpazoBaHme YUCIOBBIX

12 BBIPAKEHUH, COAECPKALLINX 1 https://m.edsoo.ru/39¢73255
KBaJpaTHbIE KOPHU
IIpeoOpa3oBanue YHUCIOBBIX

13 peobp 1 https://m.edsoo.ru/ac98bbb1

BLIpa)KeHHfI, CoJACpKalnux
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KBa/IpaTHbIE KOPHU

[IpeoOpa3oBaHme YUCIOBBIX

14 BBIPAXKEHUH, COJIEPKAIIAX https://m.edsoo.ru/f87ee32a
KBaJpaTHbIC KOPHU
[TpeoOpa3oBaHme YUCIOBBIX

15 BBIPAXKEHUH, COJIEPKAINAX https://m.edsoo.ru/32593c7e
KBaJpaTHbIE KOPHU

16 CreneHs ¢ 1eJIBIM ITOKa3aTeaeM https://m.edsoo.ru/a59837¢l
CrangapTHas 3aluch 4ucia.
Pa3mMepsr 00BEKTOB OKPYkKAIOIIETO
mupa (0T PIIEMEHTAPHBIX YACTHIL 1O

17 pa( p A https://m.edsoo.ru/928ecd9of
KOCMUYECKUX 0OBEKTOB),
JUTUTEIIbHOCTD MPOIIECCOB B
OKpY)KarolleM MUpe
CBOJICTBa CTENEHHU C LIEIBIM

18 https://m.edsoo.ru/45fec448
MoKa3aTejieM
CBOJICTBa CTENEHHU C LIEIBIM

19 https://m.edsoo.ru/44{84bfd
MOKa3aTeJieM
CBOJICTBa CTENEHHU C LIEJIBIM

20 https://m.edsoo.ru/13da6ff5
MOKa3aTejieM
CBOMCTBA CTENEHH C LIEIBIM

21 https://m.edsoo.ru/a444ce3e
MOKa3aTeJIeM
CBOMCTBA CTENEHU C LIEIBIM

22 https://m.edsoo.ru/345e1638
MOKa3aTeJIeM

23 KBanpatsslii TpExuneH https://m.edsoo.ru/baldf7ec

24 KBanpatsslii TpExuneH https://m.edsoo.ru/bdd9be79
Pasnosxenne kBaapaTHOTO

25 AP https://m.edsoo.ru/6ec17678

P €X4JeHa Ha MHOXKUTEIIN
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Paznoxenue kBapaTHOro

26 . https://m.edsoo.ru/5e6567¢eb
TpEXUICHA HA MHOXKHUTEITU
KonTponsHast paboTa o Temam

27 "KBanparusie kopHu. CreneHu. https://m.edsoo.ru/c724d7e4
KBanpatuslii TpexuseH"

28 Aunrebpandeckast poOb https://m.edsoo.ru/ec8fa983
JommycTuMble 3HaYEHUS

29 IIEPEMEHHEBIX, BXOIAIINX B https://m.edsoo.ru/3ccca98f
anredpanvecKue BbIpaKeHUs
JomycTuMble 3HaYEHUS

30 MEPEMEHHBIX, BXOISIINX B https://m.edsoo.ru/b92452fd
anredpanvecKue BhIPaKEeHUS
OCHOBHO€E CBONMCTBO

31 . https://m.edsoo.ru/7a7818ed
anredpanvecKoit 1poou

32 Coxkpaienue mpooeit https://m.edsoo.ru/33ee19b8

33 Coxkpaienue mpooei https://m.edsoo.ru/3d585¢c35

34 Coxkpaienue mpooei https://m.edsoo.ru/b7286a26
CrnoxeHue, BRBIYUTAaHUE, YMHOKCHHE

35 N https://m.edsoo.ru/b7¢5738b
U JICJICHHE aJireOpandecKux Apooei
CrnoxeHue, BRBIYUTAaHUE, YMHOKCHHE

36 B https://m.edsoo.ru/fa626af5
U JICNICHUE aJlreOpandecKux Apooeit
CnosxeHue, BEIUNTaHUE, YMHOKEHHE

37 M . https://m.edsoo.ru/67e347f8
U JICTICHUE aJlreOpandecKux Apooeit
CnosxeHue, BEIUNTaHUE, YMHOKEHHE

38 ™ N https://m.edso0.ru/8d61236¢
U JieNieHue anredbpandeckux apooeit
[IpeoOpa3oBanue BhIpaKEHUH,

39 CoJIepIKaluX anredpandeckue https://m.edsoo.ru/82ac3492

apoou
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[IpeoOpa3oBanme BEIpa)KEHUH,

40 COJIepIKaIIuX anredpandecKue https://m.edsoo.ru/51ae3adl
apoou
[IpeoOpa3oBanme BEIpa)KEHUH,

41 COJIepIKaIIUX aNre0pandecKue https://m.edsoo.ru/d4adbf39
apoou
KonTponsnas pabora no teme

42 " " https://m.edsoo.ru/edad4el6d

Anrebpanyeckas 1poOb

43 KBagparHoe ypaBHeHHE https://m.edsoo.ru/aaSbeeca

44 Henonnoe kBagpaTHOe ypaBHEHUE https://m.edsoo.ru/ba7c¢2494

45 Henonnoe kBagpaTHOe ypaBHEHUE https://m.edsoo.ru/7739d625
®o a KOpHEHN KBaJpaTHOTO

46 PMYJIa KOPHEH KBAAPATHOT https://m.edsoo.ru/f3c232a6
YpaBHECHHUS
®o a KOpHEHN KBaJpaTHOTO

47 PMYIIa KOPHEH KB/pATHOT https:/m.edsoo.ru/1bd5dbfe
ypaBHEHUS
®o a KOpHEHN KBaJpaTHOTO

48 PMYJIa KOpHEH KBaApaTHor https://m.edsoo.ru/5b12bSea
ypaBHEHUS

49 Teopema Buera https://m.edsoo.ru/fadfb6as

50 Teopema Buera https://m.edsoo.ru/f9a2b61f
Pewrenne €HUH

51 HHICHHC YPABHCHHIH, CBOJIIIXCA K https://m.edsoo.ru/673692a2
KBaJIpaTHBIM
Pemenue ypaBHeHU, CBOASIINXCS K

52 yp ’ Fei https://m.edsoo.ru/aaa9bcda
KBaJIpaTHBIM
[Ipocreiimme npobHO-

53 p P https://m.edso0.ru/67772e31
paloHaIbHbIe ypaBHEHUS
[Ipocreiimme npobHO-

54 p P https://m.edsoo.ru/29e268ed

pallnOHAJIbHBIC YPAaBHCHUA
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55

Pemenne TekCTOBBIX 337124 C
IMOMOILBIO KBAaJPATHBIX YPaBHEHUI

https://m.edsoo.ru/cf84dc92

56

Pemienne TeKCTOBBIX 337124 C
IIOMOIIIBIO KBaIPATHBIX YPABHEHUI

https://m.edsoo.ru/feb686¢8

57

KonTtposnsHas paboTa o teme
"KBanpatHsle ypaBHeHuUs"

https://m.edsoo.ru/b7blad5f

58

JIuneliHOE ypaBHEHHE C IBYMS
MepEMEHHBIMHU, €ro rpaduk,
MIPUMEPBI pEIICHUs ypaBHEHUN B
LEBIX YUCIIax

https://m.edsoo.ru/ae677ab5

59

JIuneliHOE ypaBHEHHE C IBYMS
MIEpEeMEHHBIMHU, €r0 rpaduk,
MIpUMEPHI pElIeHUs ypaBHEHUN B
LEJIBIX YUCIIax

https://m.edsoo.ru/2b4f56e5

60

JIuneitHOE ypaBHEHUE C IBYMS
MepEeMEHHBIMH, €T0 TpaduK,
MIpUMEPHI pElIeHNs ypaBHEHUH B
LEbIX YUCIIax

https://m.edsoo.ru/56fb3f4a

61

Pemenue cuctemM AByX JTUHEHHBIX
ypaBHEHUH C ABYMsI TIEPEMEHHBIMHU

https://m.edsoo.ru/73e4de97

62

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMU

https://m.edsoo.ru/de6ed3f1

63

Pemenue cucrem ABYX JIMHEHHBIX
ypaBHeHI/Iﬁ C ABYyMs IICPEMCHHBIMU

https://m.edsoo.ru/4ca22968

64

IIpuMepsl penienus cucreM
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

https://m.edsoo.ru/5d426c¢5d

65

IIpumeps! perieHnst cucteMm

https://m.edsoo.ru/1c257f64
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HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

I'paduueckast uHTEpIIpETAIUS

YpaBHCHUA C ABYMS IEPCMCHHBIMU U

66 ¥ . https://m.edsoo.ru/275e59¢2
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU
I'padmueckas unTepnperanus

aBHEHUS C ABYMS [IEPEMEHHBIMU U

67 p ¥ ™ p N https://m.edsoo.ru/7e32¢719
CUCTEM JIMHEHHBIX YpaBHEHUH C
JBYMSI TIEPEMEHHBIMU
Pemrenye TekCTOBBIX 3a7a4 C

68 . https://m.edsoo.ru/2bee62fc
MTOMOTIIHIO CUCTEM YPAaBHEHHI
Pemrenye TekCTOBBIX 3a7a4 C

69 . https://m.edsoo.ru/a4ee3336
IMOMOIIbIO CUCTEM YpaBHEHUI
Pemrenye TekCTOBBIX 3a7a4 ¢

70 . https://m.edsoo.ru/c425b3ed
IMOMOIIbIO CUCTEM YPaBHEHUI
YucnoBble HEPABEHCTBA U UX

71 = https://m.edsoo.ru/ab935797
CBOIiCTBa
YucnoBble HEpABEHCTBA U UX

72 = https://m.edsoo.ru/2a95bc36
CBOIiCTBa

73 HepaBeHncTBO ¢ 0/1HOM NepeMEHHOM https://m.edsoo.ru/f7daadSb
JIuHeiiHbIe HEpaBEHCTBA C OJHOM

74 N https://m.edsoo.ru/1b31351c¢
MEPEMEHHOM U UX pEIICHUE
JInHelHbIe HEpaBEHCTBA C OHOU

75 . p a https://m.edsoo.ru/9e34ec7d
MIEPEMEHHOM U UX pelIeHUE
JIuneliHpIe HepaBeHCTBA ¢ OJHOM

76 . p https://m.edsoo.ru/e3b51845
MEPEMEHHOM U UX pelIeHUE

77 Cucrembl TUHEHHBIX HEPABEHCTB C https://m.edsoo.ru/f4c88c54
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OJIHOM IIEPEMEHHOM U UX PEIICHUE

CucreMbl TUHENHBIX HEPABEHCTB C

78 . . https://m.edsoo.ru/571a8b2c¢
OJIHO MePEMEHHON U MX PEIICHHE
CucTeMbl TUHEHHBIX HEPABEHCTB C

79 . . https://m.eds00.ru/99b83365
OJIHO IMePEMEHHON U MX PEIICHHE
N3obpaxenue pemeHust TMHEHHOTO

80 HEPaBEHCTBA M UX CUCTEM Ha https://m.edsoo.ru/acal2984
YUCITIOBOM MPSIMOU
N3obpaxenue pemeHust TMHEHHOTO

81 HEPABEHCTBA U UX CUCTEM Ha https://m.edsoo.ru/57565dd5
YUCITIOBOM MPSIMOU
KontponsHas pabota no temam

82 "HepaBenctBa. CrucreMsl https://m.edsoo.ru/6a53b46e
ypaBHeHUI"

83 [Tonsatue GpyHkIN https://m.edsoo.ru/6a7caea6
OO6nacTh onpeaeneHuss © MHOKECTBO

84 . https://m.edsoo.ru/1b9bcdef
3HAYCHHUH (PYHKITUH

85 Crioco0nl 3aganus GyHKITUN https://m.edsoo.ru/bc3f786¢

86 I'paduk dyaxmmm https://m.edsoo.ru/df9eb637
CaoiicTBa KIIMH, UX

87 Oy, https:/m.edsoo.ru/f276961d
oToOpakeHHe Ha rpaduke
Urenue u nocTpoeHue rpadukoB

88 N p pag https://m.edsoo.ru/88a699ee
byHKIMI
[Tpumeps! rpadukon KLIUN

89 p pot rpad by, https://m.eds00.ru/296¢3ec9
OTpaXAIOIIUX peaTbHbIE TIPOIECChHI
OYHKIHMH, OTICHIBAIOIIIE MPSIMYIO

90 1 0OpaTHYIO IPOMOPLIHUOHATEHBIC https://m.edsoo.ru/b2e6c3fd

3aBUCHUMOCTH, UX Fpa(l)I/IKI/I
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91

lunep6ona

https://m.edsoo.ru/c7cd25d2

92

lumep6ona

https://m.edsoo.ru/ea41995¢

93

I'padux pynkmm y = x*

https://m.edsoo.ru/2bf8459¢

94

Oynkmun y =x2, y =x3, y=Vx, y =
|X|; Tpaduueckoe pemieHue
YpPaBHEHUN U CUCTEM YPaBHEHHI

https://m.edsoo.ru/af8cb727

95

[ToBTOpEHNE OCHOBHBIX OHATUN U
METO/I0B KypcOB 7 U 8 KJIacCOB,
0000111eH1e 3HaHU /
Bcepoccniickas npoBepoyHas
pabota

https://m.edsoo.ru/f4e48f18

96

Nrorosas koHTposibHas padoTa /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/f8a8e3ac

97

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KJIacCOB,
000011IeHME 3HAHUI

https://m.edsoo.ru/b51ebf75

98

[ToBTOpEHME OCHOBHBIX MOHATUN U
METOJIOB KypCOB 7 M 8 KJIaCCOB,
000011eHNE 3HAHUI

https://m.edsoo.ru/76f1{8e2

99

IToBTOpEHHE OCHOBHBIX MOHSATHH H
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHrE 3HAHUI

https://m.edsoo.ru/7¢cb79181

100

IToBTOpEHHE OCHOBHBIX MOHATHN U
METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011eHNE 3HAHUI

https://m.edsoo.ru/592ad7a9

101

HOBTOpeHI/Ie OCHOBHBIX ITOHATHH U
MCTOJOB KypCOB Tul KJIaCCOB,

https://m.edsoo.ru/1fbadd86
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000011eHUE 3HAHUN

[ToBTOpEHNE OCHOBHBIX NOHATUN U

102 METO/I0B KypcOB 7 U 8 KJIacCOB, 1 https://m.edsoo.ru/dc2f5d6¢
00o01menne 3HaHUI
OBLIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME
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9 KUIIACC

KoanyecTBO 4acoB DJIeKTPOHHBbIE
[
JI:;H Tema ypoka Bcero Komrpoaeueie | Hpakririeckue i[:;:eﬂnﬂ :)Igg)al;?:;:;eenbﬂme
padoTsI padoThbI pecypest

ParmmmonansHbIe yncia,

1 HppaLMOHANIBHEIE YHCIIa, KOHEYHBIE U 1 https://m.edsoo.ru/784cddlc
OECKOHEYHBIE JIECATUYHBIC IpOOH
MHOKeCTBO JIeHCTBUTEIIHLHBIX UYHCEIT,

2 e CTBUTENILHBIC YHMCIIa KaK 1 https://m.edsoo.ru/97eaef99
OECKOHEYHBIE JIECATUYHBIC IPOOH
BzanmHOo 01HO3HAYHOE COOTBETCTBUE
MEXI1Y MHOKECTBOM

3 NEUCTBUTEILHBIX YUCET U 1 https://m.edsoo.ru/2e8d43dc
MHOKECTBOM TOYEK KOOPJIMHATHOM
NpAMO
CpaBHEHHE ACUCTBUTEIBHBIX YUCEI,

4 apupMeTHYECKUE IEHCTBUS C 1 https://m.edsoo.ru/c83fele6
JICUCTBUTEIIbHBIMHA YU CIaMH
[Tpubmmx€HHOE 3HAUYCHUE BEIIMYHHBI,

5 1 https://m.edsoo.ru/b75291fe
TOYHOCTbH NMPUOIFKSHHS
Oxkpyrienue ymcen 1 https://m.edsoo.ru/ad42bfel
OxpyriieHne yncen 1 https://m.edsoo.ru/4866ab2a

8 Hpuiwxa I{ OTCHKA PE3yILTATOR 1 https://m.edsoo.ru/d9c21ccd
BBIYHCIICHUH

9 Hpuiuika o OLCHK pesyIbTaToR 1 https://m.edsoo.ru/42bb579b

BBIUMCIIEHUN
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JInneiinoe ypaBHeHue. Pemenue

10 YPaBHEHUH, CBOISAIIMXCS K https://m.edsoo.ru/8da553dd
JINHENHBIM
JIuneiinoe ypaBHeHue. Pemenne

11 YPaBHEHUH, CBOJIAILIUXCS K https://m.edsoo.ru/632a9a8a
JINHENHBIM
KBagparHoe ypaBHeHue. Pemenue

12 YPAaBHEHUH, CBOJAIMXCA K https://m.edsoo.ru/d26¢f1db
KBaJPaTHBIM
KBagparHoe ypaBHeHue. Pemenue

13 YpaBHEHUH, CBOSIIMXCA K https://m.edsoo.ru/ffde9216
KBaJPaTHBIM

14 bukBanpaTHbie ypaBHEHUS https://m.edsoo.ru/79483d18

15 bukBagpaTHbie ypaBHEHUS https://m.edsoo.ru/64b9efca
[Ipumepsl penieHns: ypaBHEHUM

16 TpeThel 1 4eTBEPTOU CTENeHen https://m.edsoo.ru/8c18feda
Pa3IoKEHUEM HAa MHOKUTEIN
[Ipumepsl petieHus: ypaBHEHUM

17 TPEThbE U YETBEPTOM CTEIECHEI https://m.edsoo.ru/faSb88a7
Pa3yIoKEHUEM HAa MHOKUTEIN

18 Pemenne flpo{iHo_pauHOHaHLHHX https://m.edsoo.ru/d56625¢7
ypaBHEHUH

19 Pemerne flpo{iHo_pauHOHaHLHHX https://m.edsoo.ru/4252c16d
ypaBHEHUH

20 Peruerme TekCTOBLIX 33121 https://m.edsoo.ru/c9cb88d2
anredpanvdeckuM MeTOJ0M

21 Peruenye TekCToBBIX 33121 https://m.edsoo.ru/b4afab15

anre6panquKI/IM METOO0OM
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Pemienne TeKCTOBBIX 337124

22 https://m.edsoo.ru/3cf8d84b
aNredpanvdeckuM METOI0M
KonTtposnsHas paboTa o teme

23 " N . https://m.edsoo.ru/d7f52af8

VYpaBHEHHUsI C OJHOU ITIEPEMEHHON

VYpaBHeHUE ¢ ABYMS IIEPEMEHHEIMUA U

24 p AABYML TIep https://m.edsoo.ru/df9d8f39
ero rpaduk
VYpaBHeHUE ¢ IBYMS IIEPEMEHHEIMUA U

25 p FBYM p https://m.edsoo.ru/5d32aal6
ero rpauk
CucreMa IBYX JIMHEHHBIX YPABHEHUN

26 ABYX P https://m.edsoo.ru/2bba28d6
C ABYMS IEPEMEHHBIMH U €€ perieHne
CucreMa IBYX JUHEUHLIX YpaBHECHUHU

27 ABYX yp https://m.edsoo.ru/c84b7ec2
C ABYMs IEPEMEHHBIMH U €€ perieHne
CucreMa JIBYX JUHEUHBIX YpaBHESHUHU

28 HABYX P https://m.eds0o.ru/85dch849
C ABYMs TIEPEMEHHBIMH H €€ perieHre
CucreMa NIByX JIMHEHHBIX YpaBHEHHUH

29 ABYX yp https://m.edsoo.ru/497eclfe
C ABYMsI TIEPEMEHHBIMH U €€ perieHue
Pemenue cuctemM AByX ypaBHEHUH,

30 OJIHO M3 KOTOPBIX JIMHEITHOE, a APYroe https://m.edsoo.ru/73a6debd
— BTOpOU CTENEHU
Pemenue cucteM AByX ypaBHEHUM,

31 OJIHO U3 KOTOPBIX JIMHENHOE, a Apyroe https://m.edso0.ru/3962972a
— BTOpOM CTENEHU
Pemenue cucreM AByX ypaBHEHHI,

32 OJIHO U3 KOTOPBIX JIMHEMHOE, a Apyroe https://m.edsoo.ru/7ee93blc
— BTOPOM CTEIICHU
Pemienne cucrem ByX ypaBHEHUH,

33 OJIHO U3 KOTOPBIX JIMHEIHOE, a Apyroe https://m.edsoo.ru/253a6d78

— BTOPOM CTEIICHU
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I'paduueckast UHTEpIIpETALUS

34 CHUCTEMBI YPaBHEHUH C IBYMS https://m.edsoo.ru/74aacd41
NepeMEHHBIMU
Pemrenue TekcTOBBIX 3a1a4

35 https://m.edsoo.ru/c4d16a8f
aNreOpanvdeckuM crocooom
Pemrenue TekcTOBBIX 3a1a4

36 https://m.edsoo.ru/b939ee99
anreOpanveckuM crocooom
KonTponsHas pabora o teme

37 " . https://m.edsoo.ru/4fd75fe7

Cucrembl ypaBHEHUHT

YucnoBble HEPABEHCTBA U UX

38 . https://m.edsoo.ru/43de68c6
CBOIicTBa
YucnoBble HEPABEHCTBA U UX

39 . https://m.edsoo.ru/369843b4
CBOIiCcTBa
JIuHeiiHbIe HEpaBEHCTBA C OJHOM

40 . https://m.edsoo.ru/55eaa389
MEPEMEHHOM U UX PEIICHUE
JIuHeiiHbIe HEpaBEHCTBA C OJHOM

41 . https://m.eds00.1ru/699fbbd8
MEPEMEHHOM U UX PEIICHUE
JIuHeiiHbIe HEpaBEHCTBA C OJHOM

42 . https://m.edsoo.ru/ea2687d2
MEPEMEHHOM U UX PEIICHUE
CucrteMbl TUHEUHBIX HEPABEHCTB C

43 = . https://m.edsoo.ru/6aal7218
OJIHOM TIEPEMEHHOM U UX PEIICHUE
CucTteMbl TUHEUHBIX HEPABEHCTB C

44 = B https://m.edsoo.ru/218d612e
OJIHOM TIEPEMEHHOM U UX pElICHUE
CucTteMbl TUHEUHBIX HEPABEHCTB C

45 . . https://m.edsoo.ru/db291ecl
OJIHOW MEPEMEHHOM U UX PEIlICHHE
KBagparHble HepaBEHCTBA U UX

46 AP p https://m.edsoo.ru/6e4fab45
peuieHue

47 KBanparHble HEpaBEHCTBA U UX https://m.edsoo.ru/e665cdbl
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pelieHue

KBaI[paTHBIG HCPAaBCHCTBA U UX

48 https://m.edsoo.ru/19da69fd
pelnieHue
KBanparHbie HEpaBeHCTBA U UX

49 P P https://m.edsoo.ru/98c2b3bf
pelnieHue
KBagparHbie HepaBeHCTBA

50 BA/IPATHBIC HEPABEHOTRA I MX https://m.edsoo.ru/3f4a76ea
pelieHne
I'padmueckas unTepnperanus

51 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/d4528c7a
TBYMSI TIEPEMEHHBIMHA
I'padmueckas nnTepnperanys

52 HEPABEHCTB U CUCTEM HEPABEHCTB C https://m.edsoo.ru/5b94c64a
TBYMSI TIEPEMEHHBIMHA
KonTtponsHas padoTa o tTeme

53 " " https://m.edso0.ru/b99f5667

Hepasencrtpa

Ksanparuunas Kuus, e€ rpaduk u

54 f[p INEIVES pad https://m.edsoo.ru/e5173a2b
CBOICTBa
Ksagparnunas pynkmnus, e€ rpadux u

55 i https://m.eds00.1ru/743339c6
CBOICTBa
Ksangparnunas pynkmnus, e€ rpadux u

56 . https://m.edsoo.ru/88ff1a6f
CBOICTBa
[Tapaboua, KOOpAMHATHI BEPUIMHBI

57 P ’ pA p https://m.edsoo.ru/15¢c24da8
napaboJibl, 0Ch CAMMETPHUU MapadoJIbl
[Tapaboua, KOOpAMHATHI BEPUIMHBI

58 P ’ P p https://m.eds00.ru/8249b96¢
napaboJibl, 0Ch CAMMETPHUH MapadoJIbl
[Tapab

59 ApanbodIa, KOOPAMHATE! BEPHIMHAT https://m.edsoo.ru/fb278e5c¢
napaboJibl, 0Ch CAMMETPHUH MapadoIbl

60 [Tapaboua, KOOpAMHATHI BEPIITMHBI https://m.edsoo.ru/ed969721

63



napa0oJIbl, 0Cb CUMMETPUH 11apadoJIbl

[Tapaboiia, KOOPAMHATHI BEPITHHBI

bubmuoreka [JOK

61
napadoJIbl, 0Ch CHMMETPHUH 1TapadoJIbl https://m.edsoo.ru/7f43a526

& [Tapaboa, KOOpAWHATHI BEPIIHHEI
napaboJIbl, 0Ch CHMMETPHUH 1TapaboJIbl
r i: y=kx, y=kx +

63 paguic dyriumi: y = kx, y hitps://m.edsoo.ru/5926d73b
b, y=k/x, y=x3, y=vx, y=[X|
I'pa i: y=kx, y=kx +

64 paguic dyriumi: y = kx, y hitps://m.edsoo.ru/cfd] d18d
b, y=k/x, y=x3, y=vx, y=[X|
r i: y=kx, y=kx +

65 paguicm dymiumit: y = kx, y = kx hitps://m. edsoo.ru/6739677
b, y=k/x, y=x3, y=vx, y=[X|
r i: y=kx, y=kx +

66 paguw ymumii: y = kx, y = kx https://m.edsoo.ru/ealab28c
b, y=k/x, y=x3, y=vx, y=[X|
T ny=k =kx +

67 paguxn Gymiami: y =k, y = kx https://m.edsoo.ru/3214a133
b, y=k/x, y=x3, y=vx, y=[X|
T ny=k =kx +

68 paguxn Gymiami: y =k, y = kx https://m.edsoo.ru/38baebe7
b, y=k/x, y=x3, y=vx, y=[X|
KoHTposbHas paboTa 1o Teme

69 " " https://m.edsoo.ru/d7a4d3c6

O yHKIMU

TTousiTie yncioBon

70 https://m.edsoo.ru/22b51144
OCJIEN0BATEIBHOCTHU
3aa”ue MoCHeI0BATENLHOCTH

71 pEKyppeHTHOU (HOpMYIOil U https://m.edsoo.ru/dfc55a2a
(bopmyIo# n-ro uieHa
A

72 pH(METHICCKas U TCOMETPUICCKas https://m.edsoo.ru/36889def
MPOrpecCcun
A

73 PHQMETHYCCKas 1 reoMeTpuHCCKas https://m.edsoo.ru/bf2438ea

POrpeccuu
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74

@opMyIIbI N-IO YICHA
apuMeTHIECcKOi U TeOMeTPHUECKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJICHOB

https://m.edsoo.ru/6528a67b

75

@opMyIIbI N-IO 4ICHA
apu(PMEeTHIECKON 1 TeOMETPHUSCKON
IIPOTPECCUi, CyMMBI IIEPBBIX N
YJIEHOB

https://m.edsoo.ru/9a65ed6f

76

@OopMyIIBI N-TO YIECHA
apruMETUYECKON U TEOMETPUUECKON
MIPOTPECCUM, CyMMBI IIEPBBIX N
YJIEHOB

https://m.edsoo0.ru/6d756b46

77

@opMyIIbI N-Io 4JIeHa
apuMETHIECKON U TEOMETPUUECKON
MPOrpPEeCCUi, CYMMBI MEPBBIX N
YJIEHOB

https://m.edsoo.ru/ca959173

78

@opMyJIbl N-TO YJieHa
apuMETUYECKON U TEOMETPUUECKOMN
MIPOrpeccuii, CyMMBbI MEPBBIX N
YJICHOB

https://m.eds00.ru/9¢91e859

79

N3obpaxenune 4wieHOB
apu(METHYECKON U T€OMETPUIECKOMN
MPOrpeccuil TOYKaMH Ha
KOOPJAMHATHOM IIOCKOCTH

https://m.edsoo.ru/87354e2f

80

N300paxkeHue 4ieHoB
apu(pMeTHYECKONH U TeOMEeTPUIECKOM
IIPOrpeccuil TOUKaMy Ha
KOOPJIMHATHON IJIOCKOCTH

https://m.edsoo.ru/d389e56e

81

JIMHEeNHBIN U DKCIIOHSHIINAIbHBIN

https://m.edsoo.ru/17298a23
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poct

82

CrnosxHble POLIEHTHI

https://m.edsoo.ru/b69be694

83

CnosxHble POLIEHTHI

https://m.edsoo.ru/35eeee32

84

KonTtposnsHas paboTa o teme
"YycI0BEIE IOCIEN0BATEIEHOCTH"

https://m.edsoo.ru/9c6d4a74

85

[ToBTOpEeHue, 0600IICHNE U
CHCTEMAaTU3alMs 3HaHUH. 3aIuch,
CpaBHEHUE, ICUCTBUS C
JCHUCTBUTEILHBIMH YHCITAMU,
YHUCIIOBas TIpsiMast

https://m.edsoo.ru/alb3678a

86

[ToBTOpEeHuUEe, 0600IIeHNE 1
cucreMarn3anus 3HaHui. [IponeHTsl,
OTHOIIEHHUSI, TPONIOPLIUU

https://m.edsoo.ru/1d693aae

87

[ToBTOpEeHUE, 0600IICHNE 1
cUCcTeMAaTu3alys 3HaHUH.
Oxkpyrienue, MpUOIMKEHNUE, OTICHKA

https://m.edsoo.ru/2419faae

88

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHui. Pemenne
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
CII0CO00M

https://m.edsoo.ru/287cfaeb

89

[ToBTOpEeHUE, 0000IICHNE 1
cUucTeMaTH3alvs 3HaHui. Penenue
TEKCTOBBIX 337124 apU(PMETHUCCKUM
CII0CO00M

https://m.edsoo.ru/5dba3c6d

90

[ToBTOpEHue, 06001mEeHNE U
cucTeMaru3anus 3HaHui. Pemmenue
TEKCTOBBIX 337124 apuPMETHUECKUM
CII0coooM

https://m.edsoo.ru/bcb79d68
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91

[ToBTOpEHue, 0600IICHNE U
CUCTEeMaTU3alrs 3HaHU.
[IpeoOpazoBanme anreOpandecKux
BBIPQXKCHUH, TOMYCTUMbBIC 3HAUCHUS

https://m.edsoo.ru/9adcbcee

92

[ToBTOpEHUe, 0000MICHNE U
CHUCTEMaTU3als 3HaHH.
[TpeobpazoBanmne anredpanyecKux
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS

https://m.edsoo.ru/c8de5145

93

[ToBTOpenue, 06o0IICHNE U
CHUCTEeMaTU3alrs 3HaHU.
[IpeobpazoBanue anredpanyecKux
BBIPOKEHUH, TIOTTYCTHMBIC 3HAYCHUS

https://m.edsoo.ru/53a34379

94

[ToBTOpEeHUE, 0600IICHNE 1
cUCTeEMAaTH3alysI 3HaHUH.
[IpeobpazoBanue anredpanyecKux
BBIpQKEHUH, IOMTyCTUMbIC 3HAUCHHS

https://m.edsoo.ru/Sbc8cacc

95

[ToBTOpEeHUE, 0600IICHNE 1
cucrtemaTusanus 3Hanu. OyHkiuu:
MMOCTPOCHHE, CBOMCTBA U3yUECHHBIX

byHKIMHA

https://m.edsoo.ru/79elde7e

96

[ToBTOpEeHUE, 0600IICHNE 1
cucreMaTH3anus 3HaHui. OyHKIIH:
MOCTPOCHKE, CBOMCTBA N3YUCHHBIX

byHKIMI

https://m.edsoo.ru/a89ebbce

97

[ToBTOpEeHUE, 0000IICHNE 1
cucTeMarusaiys 3HaHu. OyHKINN:
MOCTPOECHHE, CBOMCTBA U3YYEHHBIX

byHKIHII

https://m.edsoo.ru/816a61a4

98

[ToBTOpEHUE, 0600MmIEeHNE U

https://m.edsoo.ru/243189d8
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cucremaTusauus 3HaHui. OyHKUUH:
IIOCTPOCHHE, CBOMCTBA U3YYEHHBIX

byHKIII

99

[ToBTOpEHUe, 0600IICHNE U
CHUCTEMaTU3als 3HAHHM.
I'padmyeckoe penieHrne ypaBHESHUH |
UX CUCTEM

https://m.edsoo.ru/3838889a

100

[ToBTOpenue, 0600IICHNE U
CHUCTEeMaTU3alrs 3HaHH.
I'paduaeckoe perenre ypaBHEHUN 1
WX CHCTEM

https://m.edsoo.ru/175a7714

101

Wrorosas koHTposbHas paboTa

https://m.edsoo.ru/99ff7321

102

O000I1IEHNE U CUCTEMATHA3 AN
3HaHUU

https://m.edsoo.ru/ed4cd43b

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna v BBIYKCICHUS
. BreimonHsaTe,  coderas  yCTHbIE W NHCbMEHHBIE  TPHUEMBI,
' apudMeTHYECKUe IEHCTBUSI C PAllUOHATHHBIMH YHCIIAMHU
Haxomute  3Ha4YeHHWST  YHUCIOBBIX  BBIPOKEHWUW,  MPUMEHSTH
1.2 pa3zHooOpa3Hble CIOCOOB! M MPUEMBI BHIUHUCICHUS 3HAUEHUHN JAPOOHBIX
BBIpAXKEHUH, COJIep KX OOBIKHOBEHHBIC U JCCSITHYHBIE JPOOH
[lepexonute OT oaHOM (QopMbl 3amucu  Yucenl K  ApYyroi
13 (mpeoOpa3oBbIBaTh  JCCATHYHYIO  OpoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JCCATHYHYIO, B YaCTHOCTH, B OCECKOHEYHYIO
JECATUIHYIO APOOb)
1.4 CpaBHUBATh U YHOPSAAOYMBATH PALIMOHAIBHBIE YHCIIA
1.5 OKpyTJaTh yncaa
BbInoNHATE MPUKUAKY U OLEHKY pe3y/ibTaTa BBIYMCICHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUW. BBINOMHATH ACUCTBHS  CO
CTENEHSIMH C HATYPaJbHBIMH MOKa3aTeNsIMU
17 [IpuMeHsTh NpPU3HAKM JEIUMOCTH, PAa3JIOKEHHEe Ha MHOXKHUTEIU
' HATypaJbHBIX YHCET
Pemarp  mpakTUKO-OpUEHTHUPOBAaHHBIE  3a/adyH, CBS3aHHBIE C
OTHOIICHHEM BEITUYMH, MPOMOPLUOHATIEHOCTHIO BEJIMYKH,
1.8 NPOLIEHTAMH, HHTEPIPETUPOBATh pE3yIbTaThl pEHIEHUs 3aaady C
y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHM pacCMaTPUBAEMBIX
00BEKTOB
2 AnreOpanyeckue BbIpaXKeHUs
)1 Hcnonb3oBath anreOpanvyeckyr0o TEPMHHOJOTHIO U  CHMBOJIUKY,

NNPpUMCHSTH et B nmponecce 0CBOCHUs y‘IC6HOl"O Marcpualia




Haxomute 3HadeHuns OyKBEHHBIX BBIPQKECHUH NpPHU  3aJJaHHBIX

22 3HAUYECHUSX NMEPEMEHHBIX
53 BeimonsaTe mpeoOpa3oBaHUS IEJIOT0 BBIPAKEHUS B MHOTOWICH
' IPUBEIEHUEM NOJIOOHBIX CJIaraeéMbIX, PACKPBITUEM CKOOOK
BbInoyHATE yMHOXEHHE OJHOWIEHAa Ha MHOTOYJIEH U MHOTOWJIEHA Ha
2.4 MHOTOYJICH, TPUMEHATh (GOPMYNIBI KBajapara CYMMBI W KBajpaTa
pa3HoCTH
OcymiecTBIATh pa3oKeHNEe MHOTOYJIEHOB HA MHOKUTEIHU C TIOMOIIIbIO
2.5 BBIHECEHHSI 3a CKOOKHM OOILEro MHOXUTENS, TPYIIIUPOBKH CIIaraeMbIX,
MIpUMEHEHUsI (POPMYIT COKPAILIEHHOTO YMHOKEHUS
Yy [IpuMensTh TpeoOpa3zoBaHuss MHOTOWICHOB JIJIsl PEIICHUST Pa3IMIHBIX
' 3a/1a4 U3 MaTeMaTHKH, CMEXHBIX MTPEJAMETOB, U3 PEATbHON MTPAKTUKHI
57 Hcnonp30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMHU IOKa3aTeNIsIMHU
' JUTSI TIpe0Opa30BaHUs BEIPAKEHUIN
3 VYpaBHEHHS 1 HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM TNI€PEMEHHOW, TPUMEHSS
3.1 MpaBUJIa MEPEX0Jia OT UCXOJHOIO YPaBHEHHUSI K PABHOCHIBHOMY €MY.
[IpoBepsTh, ABIASETCA M YUCIO KOPHEM YPaBHEHUS
32 [IpumensaTs rpaduueckue METOJIbI MPH  PEIICHWH JIMHEHHBIX
' YpaBHEHUH U UX CUCTEM
33 [ToaOupars mpuMepsl map 4uce, ABISIOUUXCA PEeIICHUEM JTMHEHHOTO
' YpaBHEHUS C ABYMsI IEPEMEHHBIMU
Crtpouthb B KOOPAMHATHOM MJIOCKOCTH rpaduK IMHEUHOTO YpaBHEHHS C
3.4 JIBYMsI MEPEMEHHBIMU; MOJb3YACh T'paUKOM, MPHUBOJIUTH MPUMEPHI
pELIeHUs] ypaBHEHUS
35 Pemiate cuctemsbl ABYX JMHEHHBIX YPAaBHEHUM C IBYMS IEPEMEHHBIMH,
' B TOM 4HcCJie TpadudecKu
CocTaBiATh U pelIaTh JUHEHHOE YPAaBHEHHE WIM CUCTEMY JIMHEHWHBIX
3.6 YpaBHEHUH MO YCIOBHIO 33Ja4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4i MOJYy4eHHBIN pe3ynbTaT
4 Koopmaunats! u rpapuku. OyHKmu
N300paxkaTe Ha KOOPIMHATHOW MPSIMOW TOYKU, COOTBETCTBYIOILIUE
4.1 3a/IaHHBIM KOOpJMHATaM, Jy4d, OTPE3KH, HHTEPBAJIbI, 3alHCHIBATh

YHUCJIOBBIC IPOMECIKYTKH HA aJII‘C6paI/I‘{eCKOM S3BIKE




Ormeuarr B KOOpHHHaTHOﬁ INIOCKOCTH TOYKHW II0 3aJaHHBIM

4.2
KOOpJMHATam
43 Crpouts rpaduku muHeiHbIX GyHKuui. CTpouth rpaduk GYHKIUH Y
| = [x]
OnuceiBaTh ¢ MOMOLIBIO (PYHKIMI HM3BECTHBIE 3aBUCUMOCTU MEXY
4.4 BEJIIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHE, LEHY, KOJIUYECTBO,
CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHne QyHKIMM 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 NpeICTaBICHHUS U aHalIM3a
4.6 nHpopmMaluy, U3BJIEKATb W HUHTEPIPETHPOBATh HHPOpPMAIMIO U3
rpauKoOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOEHHS] OCHOBHOI
NpOBepPsIeMOro .
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus
pe3yJabTaTa
1 Yucna v BeIUMCIEHUS
Hcnonws3oBaTh  HayaJlbHble  NPEACTABICHHS O  MHOXECTBE
1 JEWCTBUTENBHBIX YHUCEJN JUISl CPAaBHEHMs], OKPYTJIEHHUsI U BBIUUCIICHUH,
' n300paXkaTb JEWCTBUTENbHBIE 4YHMCIA TOYKAMH Ha KOOPIAMHATHOM
PAMOM
[IpumensaTr mnoHATHE  apU(METUYECKOTO  KBAJAPATHOTO  KOpPHS,
- HaXOJUTh KBaJpaTHble KOPHHU, HCIOJB3ysd IPU HEOOXOIUMOCTH
' KaJIbKYJIATOP, BBIIOJHATH IPEOOpPa30BaHUs BBIPAKEHUN, COAEPIKAIINX
KBaJJpaTHbIE KOPHH, UCTIOJIb3Ys CBOMCTBA KOpHEH
13 Hcnonb3oBarte 3amucu OOJIBIIMX M MajblX YHCEI C IOMOIIBIO
' JECATUYHBIX APoOeH u cTeneHel yncna 10
2 AnreOpanyeckue BbIpaXKeHUs
[IpuMeHATh TMOHATHE CTENEHM C LEIbIM I0KA3aTEJIEM, BBINOJHATH
2.1 npeoOpa3oBaHusl BBIPAXKEHUH, COJEpXkKAaIUX CTENEHH C LEeIbIM
NI0Ka3aTeneM
)5 BBINONMHATE ~ TOXAECTBEHHBIE  NPeoOpa3oBaHUs  PALMOHAIBHBIX

BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI JEeNCTBUI HaJa MHOTOWICHAMH U




anreOpandeckuMu ApoOsSMHU

2.3

PacknanpiBaTh KBagpaTHBIA TPEXUICH HA MHOKUATEIN

24

[IpumensaTh mpeoOpa3oBaHUsl BBIPAKEHHUH JISi PEIICHHS Pa3JIMYHBIX

3aa4 U3 MaTCMaTUKH, CMCIKHBIX IPEAMETOB, U3 peaHLHOﬁ IMPaKTUKN

VYpaBHEHHUS U HEPABEHCTBA

3.1

Pemwate nuHENHBIE, KBaJpaTHbIE YPAaBHEHUS M PAlMOHAIIBHBIC
YpaBHEHUS, CBOIAIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUN C JABYMs

NEPEMECHHBIMHA

3.2

[IpoBoauTe mpoOCTEHMIINE MCCIEIOBAHMS YPAaBHEHUNM M  CHUCTEM
ypaBHEHUH, B TOM 4YHCI€ C MPUMEHEHHEM TIpaduuecKux
Mpe/ICTaBlIeHU (ycTaHaBIUBATh, UMEET JIM ypaBHEHUE WM CHCTEMaA

yYpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIbKO, U MPOYee)

3.3

[lepexomute OT cnoBecHOW  (opmMynupoBKM 3amaud K e€
anredpanvyecko MOJIeNH C TOMOINbIO COCTABJIEHUS YPaBHEHHS WU
CUCTEMBl YpPAaBHEHUH, MHTEPHPETUPOBaTh B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MOJY4YECHHBIN Pe3ysIbTaT

34

[IpuMeHsTh CBOMCTBA YUCIOBBIX HEPABEHCTB JJISi CPAaBHEHUS, OLICHKH,
pelath JIMHEHbIE HEPABEHCTBA ¢ OJHON MEPEMEHHOM U MX CUCTEMBI,
naBaTh  IpaUuecKyr0  WJUIIOCTPAIMI0  MHOXECTBa  pelleHUi

HCpaBCHCTBA, CUCTEMBI HCPABCHCTB

DOyHKIMU

4.1

[lonumath ¥ HCMONB30BaTh (PYHKIUOHAIBHBIC TOHATHS U  S3BIK
(TepMUHBI, CHUMBOJMYECKHE OOO3HAYECHHMsI), OMPEACNATh 3HAUYCHUE
(GYHKIMM 1O 3HAYEHUIO apryMEHTa, ONpeAeNsiTh CBONCTBA (YHKIIMH

o e€ rpaduky

4.2

Crtpouts rpaduku 3MeMeHTapHbIX PYHKIWN BUA:
y=k/x

, ¥y =x%, y = x3, y = |X|, OIUCBIBaTh CBOWCTBA YHCIOBOW (YHKIHH IO €€
rpaduxy

9 KUIIACC

Kon
NpoBepsieMoro

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus




pe3yJbTaTa

1

Yucna ¥ BEIYMCIIEHUSA

1.1

CpaBHI/IBaTB U YIHOpAAOYMUBATH pPALMOHAJIBHBIC W HPPAHOHAJIIBHBIC

qucia

1.2

BremonaaTe apI/I(i)MeTI/I‘-ICCKI/IC IICﬁCTBPISI C pallMOHAJIbHBIMH YUCJIaMU,
coycTad YCTHBIC W IMHMCBbMCHHBLIC HpI/IéMBI, BBIIIOJIHATH BBIYHCIICHUA C

HppanuOHaJIbHBIMU YHCJIaMHU

1.3

HaxonuTe 3HaueHusi cTeneHeld ¢ UENbIMU TOKa3aTels MU M KOPHEH,

BBIYHCIIATH 3HAUYCHUS YHCIIOBBIX BI)Ipa)KeHI/Iﬁ

1.4

OprrJ'IfITI) )IGI\/JICTBI/ITCJ'IBHI)IC YuCiia, BRIMIOJHATE NPUKUIKY PE3YyJIbTaTa

BBIYMCIICHUH, OLIEHKY YMCIIOBBIX BBIPAKEHUI

VYpaBHEHHS U HEPABEHCTBA

2.1

Pemrare  nuHENHBIE M KBaJApaTHBIE YPABHEHHWs, YpPaBHEHMS,

CBOJSIILIMECS] K HUM, TTPOCTENIINE TPOOHO-pallMOHAIbHBIE YPaBHEHUS

2.2

Pemrate cucreMsl IByX JUHEHHBIX YPAaBHEHMH C JBYMS NIEPEMEHHBIMU
U CUCTEMBI IBYX YPABHCHMMH, B KOTOPBIX OJTHO YPaBHEHUE HE SIBISAETCS

JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3adaud alreOpandecKHM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS YPAaBHCHHUS WJIM CHUCTEMBI JIBYX YPaBHCHHH C JBYMS

INEPEMEHHBIMU

24

[IpoBomuTh mpocTeillline HCCIENOBAHUS ypaBHEHUH U CHUCTEM
ypaBHEHUH, B TOM UHCI€ C MpPUMEHEHHEM TrpaduuecKkux
peCTaBIeHU (HallpuMep, yCTaHABIMBAaTh, UMEET JIU YPaBHEHUE UITU

CHUCTCMa ypaBHeHI/Iﬁ peuicHus, €CjIiu UMECT, TO CKOHBKO)

2.5

Pemars JIMHEHHbBIE HCPABCHCTBA, KBaJApaTHLIC HCPaBCHCTBA,
I/1306pa)l(aTI> PCUICHUC HCPABCHCTB Ha YHCIJIOBOM HpﬂMOﬁ, 3aI1MChbIBaTb

peHICHUC ¢ IOMOIIIBKO CUMBOJIOB

2.6

Pemate cucTeMBl JHMHEHHBIX HCPAaBCHCTB, CHCTCMblI HCPABCHCTB,
BKJIFOYAOIIUE  KBAaJApPpAaTHOC HEPABCHCTBO, I/I306pa)KaTB peuiceHue
CUCTCMbI HCPABCHCTB Ha YHUCIOBOM HpﬂMOfI, 3aIlMUCbIBATh PCHICHUC C

ITOMOIIIbXO CHMBOJIOB

2.7

Hcnons30BaTh HEPAaBCHCTBA IIPpU PCIICHUHU PA3JIMYHBIX 3a/1a4




OyHKIUU

3.1

Pacno3naBate  QyHKIMM ~ W3y4eHHbIX  BHAOB.  [loka3miBaThb
CXEMaTUYEeCKH PACIOJI0KEHNE Ha KOOPMHATHOMN IIIOCKOCTH IrpaukoB
¢bynkuuit Buga: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03(h(PUIIMEHTOB, ONMCHIBATh CBOMCTBA (PYHKITHIA

3.2

[loka3piBaTh  CXEMaTUYECKH PpACIIOJOKEHHE Ha  KOOPIMHATHOMN
IUIOCKOCTU TpadukoB (yHKIUH Bumga y = YX, y = |X| U ONHUCHIBAThH

CBOMCTBa (QyHKIMMI

33

Crpoutb u wu300pakaTb CXeMaTH4YEeCKH TpaduKu KBaJPAaTUUHBIX
(yHKIMM, OMMCHIBAaTH CBOMCTBA KBAJAPAaTHUHBIX (QYHKIMH MO HX

rpaduxam

3.4

Pacrio3HaBaTh KBagpaTH4YHYIO (QYHKIMIO IO (QopMmyse, MPUBOJIUTH
MpUMEpPbl KBaJpaTUYHBIX (YHKIUN M3 pealbHON XKU3HH, (PU3UKH,

T€OMETPHUH

Apudmernueckas v reoMeTpruecKas Mporpeccuu

4.1

Pacnio3HaBate apuMETHYECKYIO0 H TEOMETPUIECKYIO IPOTPECCHH TTPH

pa3HBIX crioco0ax 3agaHus

4.2

BbINONHATE BBIYMCIEHUS C MCIOJB30BaHHEM (QOpPMYS 7n-TO UJIeHa
apuMETUYECKON U TEOMETPUUYECKON MPOTPECCHii, CYMMBI TIEPBBIX N

YJICHOB

4.3

I/I306pa)I(aTb YJICHBI IMOCJIICA0BATCIBPHOCTH TOYKaMH Ha KOOpﬂHHaTHOﬁ

IINIIOCKOCTH

4.4

Pemars 3aJa4yu, CBA3aHHBIC C YHMCJIIOBBIMHU IIOCICAOBATCIBHOCTSIMU, B
TOM YHCIC 3aJda4u H3 peaanoﬁ KHN3HHU (C HCIIOJIBb30BaHHUCM

KaJbKYJIATOPA, HU(POBBIX TEXHOJOTUIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Yucna v BBIYKCICHUS
Jpo6u OOBIKHOBEHHBIE W JIECATHYHBIE, MEPeXo]] OT OJHOW (OpMBI 3alUCU
1.1 npobeit k apyroil. [loHsTHE panMOHANBHOTO 4YHCIA, 3alUCh, CPAaBHEHUE,
yIOPSAOYMBAHUE PALIMOHATIBHBIX YHCE
- Apudmernueckue AeHCTBUS C pallMOHAIBHBIMU YUCIIaMU. Pelnienue 3anay us3
' peaibHOM MPAKTUKHU HA YacTH, Ha IpoOHu
13 Crenenb C HaTypaJlbHbIM IIOKa3aTeJeM: OIpelesieHne, mpeoOpa3oBaHUE
' BBIPaKEHUI Ha OCHOBE OMPE/ENICHNs, 3aUCh OOJIBIINX YHCE
14 [IpoueHTsl, 3amuch MPOLEHTOB B BHJE ApoOU U IpoOU B BUJE MPOILIEHTOB.
' Tpu OCHOBHBIE 33]Ja4M HAa POLEHTHI, PEHICHUE 3a]]a4 U3 PEAIbHON MTPAKTUKHU
15 [IpuMeHeHne TNpU3HAKOB  JEIMMOCTH, PA3jOKEHWE HAa  MHOXHTEIH
' HaTypaJIbHBIX YUCET
L6 PeanpHble  3aBUCHMMOCTH, B TOM 4Mcle TmpsMas U oOparHas
' MPONOPLUUOHAIBHOCTH
2 Anrebpandeckue BhIpaKEHUs
51 [IepeMeHHbIE, YMCIOBOE 3HAYEHHUE BBIPAKEHUS ¢ IepeMeHHOU. JlonmycThmble
' 3HAUYEHMS IEPEMEHHBIX
55 [IpencraBieHre 3aBUCHMOCTH MEXAYy BeIMYMHAMU B Buie (GOpMyIbL.
' Boruncnenus no hopmynam
)3 [IpeoOpazoBanrie  OYyKBEHHBIX  BBIPRKEHMH, TOXKICCTBEHHO  pPaBHbBIE
' BBIpaKEHUS
2.4 CBoiiCTBa CTENEHU C HATYpaJIbHBIM IMOKa3aTeIeM
5 s OnHounensl 1 MHOrousieHbl. CreneHb MHOrowieHa. ClokeHue, BBIUUTAHHE,
' YMHOKE€HUE MHOTOWJIEHOB
Y @opMyIbl COKPAIIEHHOTO YMHOKEHHUA: KBaJApaT CYMMBI M KBaJpaT Pa3HOCTH.
' dopmyna pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOUYIEHOB HA MHOXUTEN
3 YpaBHeHU




VYpaBHeHHe, KOPEHb YypaBHEHUS, INpaBWia MpeoOpa3oBaHUS YpaBHEHHUS,

> PaBHOCHUIIBHOCTb YPaBHEHUM
39 JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOIO
' YpaBHEHUS, PELICHUE JIMHENHBIX YPaBHECHUI
33 CocraBieHue ypaBHEHUH IO YCJIOBHUIO 337a4yu. PelieHue TEKCTOBBIX 3a/ay C
' IIOMOIIIBIO YPABHEHUI
34 JIuHeliHOE ypaBHEHUE C JBYMS IEPEMEHHBIMH U €T0 TpapuK
Cucrema [ByX JMHEWHBIX ypaBHEHUH C JByMs IepeMeHHbIMU. Pelienue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJCTaHOBKH. IIpumepsl pelieHus TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YpaBHEHUU
4 Koopaunats! u rpapuku. @yHkinuu
4.1 Koopnnnara Touku Ha npsAMoit
19 HucnoBsle TpOMEKYTKH. PaccTosiHue MexAay IByMs TOUKAMHU KOOPAMHATHOU
' NpAMOM
43 [IpsimoyronpHas cuctema koopauHaT, ocu Ox u Oy. AGciucca U OpaAWHATA
' TOYKM Ha KOOPJMHATHOM MJIOCKOCTH
a4 [Ipumepsr rpadukoB, 3agaHHBIX (GopMyaamu. UTteHue rpaduKoB peaqbHBIX
' 3aBUCUMOCTEN
4.5 [Tonsarue pynkmuu. I'paduk ¢pynkuu. CBoiicTBa GyHKITUH
4.6 Jluneiinas Gynkuus, e€ rpaduk. ['paduk pynknuu y = [X|
47 I'padudeckoe pemieHne JIMHEHHBIX YPAaBHEHHMH M CHCTEM JIMHCHHBIX
' ypaBHEHUH
8 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
1 Yucna v BBIYUCIICHUS
. KBangpatHblif kopeHb u3 uucna. IloHaTHe 00 HppanMOHATIBHOM YHCIIE.
' JlecaTuunble MPUOIMKEHNS UPPALMOHATIBHBIX YHCET
CpoiicTBa apudMeTHUecKuX KBaJpaTHBIX KOpPHEH W HUX NpPUMEHEHHE K
1.2 peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN M BBIYMCIEHUSAM. JefCTBUTENbHbIE
qucna
1.3 Crenens ¢ 1enbIM [OKa3areneM U e€ cBoiictBa. CTaHgapTHas 3allich YKcia




2 AnreOpandecKkue BBIPaXKCHUS
2.1 KBanpaTHblii TpEXWIEH, pa3I0KEHUE KBAIPATHOTIO TPEXWICHA HA MHOKUTEIIN
2.2 Anrebpandeckast 1podb. OCHOBHOE CBOMCTBO anredpandeckoi qpoou
2.3 CrnosxeHue, BBIYUTAaHHE, YMHOKCHHE, JCTICHUE allTeOpandecKux Ipooeit
24 PannonanbHbIe BEIpaKE€HUS U UX IIPeoOpazoBaHue
3 VYpaBHEHMS U HEPaBEHCTBA
31 KBangpatHoe ypaBHeHue, ¢GopMmyna KOpHEW KBagpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHM, CBOIAIIMXCS K JIMHEMHBIM U KBAJIPATHBIM
3.3 [Ipocreiinme npoOHO-pallMOHANBHbBIE YPaBHEHUS
I'padmueckas unTepnpeTanyst ypaBHEHUN ¢ ABYMsSI MEPEMEHHBIMU U CUCTEM
3.4 JMHENHBIX YpaBHEHHU C JByMs nepeMeHHbIMU. [IprMepsl pemenus cucreM
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU
3.5 Pemenmne TekcTOBBIX 3a1au aNredpandeckum crnocodom
3.6 UucnoBsle HEpaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOM NTEpeMEHHOI
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuneliHbIE HEPABEHCTBA C OJTHOM NEPEMEHHOU
3.10 CucTeMbl TUHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
4 DOyHKIMU
il [Honsitne ¢ynkuu. OO6nacTh OHpENeNeHUs W MHOXKECTBO 3HAYCHUI
' ¢dbyakun. CriocoObl 3a1aHus QyHKITAN
4.2 I'paduk dynkuun. Urenue cBoiicTB pyHKIMH 110 €€ rpaduxy
4.3 [Ipumeps! rpagukoB GYHKIUN, OTPAKAOIMINUX peaTbHbIE TPOIECCHI
a4 OYHKIMM, OINHUCHIBAIOIIME NPSIMYH0O M OOpaTHYIO MPOMOPIUOHAIBHBIC
' 3aBUCHUMOCTH, UX TpaduKu
4.5 OyHKIUU y =x% y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUH

9 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

1 Yucna v BIYKCICHUS
. PanmonaneHble ymcna, HWppalMOHATbHBIE YHCIA, KOHEYHbIE W OECKOHEUHbIE
' JECATUYHbIE JPOOU
MHOX€ECTBO ACHCTBUTEIBHBIX YHCEN, ICHCTBUTEIBHBIC YUCIIA KaK OECKOHEYHBIE
15 JecATUYHbIe ApoOu. B3anMHO 0JJHO3HAYHOE COOTBETCTBUE MEX]y MHOXKECTBOM
. JEMCTBUTENBHBIX YKCEN U KOOPAUHATHOU npsiMoil. CpaBHEHHE JEHCTBUTENBHBIX
qucen
1.3 ApubdmMernueckne TeUCTBUS C JEHCTBUTEILHBIMU YU CIIAMU
N3mepenusi, npubnkenusi, oieHKU. Pa3Mepsl 00BEKTOB OKPYXKAIOIIEro MHUpAa,
14 JUINTEIBHOCTh TPOILIECCOB B OKpykawomeM wmupe. [IpubmmkéHHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh Npuoamxenus. Oxpyriaenue yucen. [Ipukuaka u oreHka
pe3yJIbTaTOB BHIYMCICHHI
2 VYpaBHEHHS U HEPABEHCTBA
2.1 VYpaBHEHHUS C OJTHOI EPEMEHHON
2.2 JIuneliHoe ypaBHeHue. Penienne ypaBHEHUH, CBOJSIIMXCS K JIMHEWHBIM
2.3 KBanpatHoe ypaBHeHue. Pelienre ypaBHEHUM, CBOASIINXCS K KBAIPATHBIM
Yy bukBagpatHoe ypaBHeHue. I[lpumepbl pelieHuss YpaBHEHUM TpeThbed U
' YeTBEPTOM CTENEHEN Pa3IoKEeHUEM Ha MHOKHUTENN
2.5 Pemenne npoOHO-paliMOHATIBHBIX YPaBHECHUIH
2.6 Cucrembl ypaBHCHUH
2.7 VYpaBHEHHE ¢ IByMS TIEPEMEHHBIMU U €T0 Tpadux
2.8 Pemenue cuctem AByX JTMHEHMHBIX YpPaBHEHUH C IByMs MEPEMEHHBIMU
29 Pewienne cucrem AByX ypaBHEHMH, OJTHO M3 KOTOPBIX JIMHEWHOE, a Apyroe —
' BTOPOU CTENEHU
2.10 I'padmyeckas uHTEpIpETALIMS CUCTEMBI YPABHEHH C IBYMSI IEPEMEHHBIMU
2.11 Pemienune TeKcTOBBIX 3a1a4 aNreOpanvdeckum crnocooom
2.12 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
2.13 Pelrenne MMHENHBIX HEPABEHCTB C OJJHOM MEPEMEHHOU
2.14 Perenne cucreM JIMHENHBIX HEPABEHCTB C OJHOM ITEPEMEHHON
2.15 KBanpatHsle HEpaBeHCTBA
516 I'paduueckast mHTepHpeTalys HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs

NEPpECMCHHBIMHA




OyHKINU

KBamparnunass ¢ynkuus, e€ rpaduk u cBoiictBa. [lapabGosa, KOOpIWHATHI

> BEPIIMHBI TapaboJIbl, 0Cb CHMMETPUU TapadoIIbI

3.2 I'paduxn Qynxmii y=kx, y=kx+b 1 ux cBOHcTBa

3.3 I'paduxu GyHkmit y=k/x, y = x° 1 ux cBOMCTBa

34 I'padukyu QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBele OCIEA0BATENbHOCTH

i1 Omnpenenenre M crnocoObl 3aJJlaHUSl YUCIOBBIX MOCJIENI0BAaTENbHOCTEH. 3a1aHue
' MOCJIEI0BATEIILHOCTH PEKYPPEHTHOM (hopMyIioi U Gopmysoit n-ro dieHa

4o Apudmernueckas mnporpeccus. Dopmynbl n-ro  wieHa apupMeTHUECcKOn
' MIPOrPECCUH, CYMMBI NIEPBBIX 71 UIEHOB

A l'eomerpuueckas mnporpeccus. PopMynbl n-ro ujleHa TIeOMETPUUYECKON
2 MIPOrPECCUU, CYMMBI TIEPBBIX 71 UJIEHOB

14 N300paxkenne usneHOB apupMETHUYECKOH U TEeOMETPUYECKOW Mporpeccuit
' TOYKaMH Ha KOOPJWHATHOM IIJIOCKOCTH. JIMHENHBIN U SKCITOHEHIIMAIBHBIA POCT

4.5 CnoHbIE POIICHTHI




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBAHHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXECTBO, IIOJIMHOXKECTBO,
onepanuy HaJ MHOXECTBAMM; YMEHHE OIepUpOBaTh IOHATUAIMM:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh HUX IMPU PELICHUH
3aJa4; yMEHHE HCIO0JIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUIsl OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NP PELICHUU 3a]a4

U3 IpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONPEAEIICHNE, aKCHuOMa, TeopeMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTh

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUHU

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHMCIO, MPOCTOE U
COCTaBHOE 4YHCJIO, JEIMMOCTh HATypalbHBIX YHCEN, MPU3HAKU
NEeIMMOCTH, 1IE€JI0€ YHUCI0, MOIYIb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIIA, PAallMOHAIBHOE YHCIIO,
UPPALMOHATIBHOE YHUCJIO, apu(METHYECKUil KBaJpaTHBIH KOPEHb;
YMEHHME BBINIOJIHATH JICHCTBUSL C  YWCIaMH, CpaBHUBaTh U
yIOpSAOYMBATh 4YHCIA, NPEJCTABIATh 4YHCIa Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yiibTaTa BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTHyecKuil KBaJpaTHBIA KOPEHb, MHOTOUJICH, alredpandeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH pPACUYETHl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI C KOpHAMM, pa3joXKeHHEe MHOTOYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCIOJb30BaHUEM (OPMYJT Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONCpUPOBATH NMOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHHUE pellaTh JUMHEHHbIE W KBAJpaTHbIC ypaBHEHMS,
IPOOHO-PAMOHANBHEIC YPABHEHHSI C OJHOW TEPEMEHHOW, CUCTEMBI
JBYX JUHEHHBIX YPaBHECHMI, JIMHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIBHBIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE NIPU PELICHUN 3aJa4 U3 JPYIUX IPEIMETOB
U TPAKTUYECKUX 3a/lad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHUil

YpPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLNA, TpaduK QYHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, YObIBaHUS, HAuOOJbIlIee W HAUMEHbIIEE 3HAYEHUS
GbyHKIMH; yYMEHHE OTIepUpOBaThH HNOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYHKUUS, KBagpaTuyHas (QyHKIIHS,
oOpaTHasi TPONOPLUUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKIINUNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHus 3a4ad U3 APYrux
Y4EOHBIX MPEIMETOB U PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUSMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TreoMeTpuyeckass  MPOrPecCUu;  YMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEA0BATEIbHOCTEH, GOPMYIBl CYyMMBI H
oOl1ero wjieHa IpH pElIeHUd 3a/ady, B TOM YHCIE 3aJad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIE Ha ITPOLICHTHI,
JOJIM MW 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYI', HAJIOTH, 3a1a4U U3 oOnactu YIIPpABJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUEC U OLICHUBATH HpaB,[LOHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKA, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl U BBICOTA TPCYTOJIbHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajuiesiorpamMm, poM0, IHpsMOYTOJbHMK, KBaJpaT, Tpamnerus;
OKPY>KHOCTb, KpyrI, KacareibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HU, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh MOHATHSMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; IMApaUICbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nonaooue ¢uryp, moao0HbIE TPEYTOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE pacro3HaBaTh PABEHCTBO, CHUMMETPHUIO U
nonodue ¢Guryp, napauieTbHOCTh U MEPIEHINKYISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKa), IJIOLIAlb;
YMEHHE OLIEHUBATh Pa3MeEpPbl MPEIMETOB U 0OBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpPMyJbl MEepUMETpa U  IUIOIIATN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAAH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJBHUKOB, TEOPEMY O CyMME YIJIOB TPEYroOJIbHHUKA,
teopeMmy Iludaropa, TpPUrOHOMETPUYECKHE COOTHOIICHUS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkaTh IUIOCKMEe GUTYPBl W HX KOMOHWHAIWH,
IPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBK YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbBHOMY OITMCAHHIO

13

YMeHue OIICPHUPOBATDH IIOHATHUAMM MpAMOYT'OJIbHAA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, cymMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHE HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHHA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘Ie6HLIX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIr'OBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HauOOJIbllIee ¥ HauMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL




uHbOpMAIMIO, TPEJICTABICHHYI0 B TallMIAX M Ha JdarpamMMax,
OTPAKAIOIIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IIPOLECCOB U
SIBJICHUH; yMEHME paclo3HaBaThb W3MEHYMBBIE BEJIMYMHBI B

OKpYKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
9KCIIEPUMEHT), D3JEMEHTApHOE€ COOBbITHE (JIIEMEHTApPHBIN HUCXO[)
CIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO mepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTH pPEATbHBIX
COOBITHM M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJOBEpPOSITHBIX COOBITHI B OKpYXKallleM MHpPe U B IKU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIMNA W3YYCHHBIM METOJ MJIsi PEIICHHS
3a7a4¥, TPUBOJAUTH MPUMEPHl MATEeMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTE€MaTUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ PAa3BUTHSI MATEMAaTUKH KAaK HAyKH, MPUBOJIUTH
MIPUMEPbl MATEMaTHYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOI HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

- OObIKHOBEHHbIE M JIECATUYHbIE  JpOOM,  MPOLEHThl, OECKOHEUHBIE
' MepUOANIECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyecKhe ONepalud ¢  PaldoOHATBHBIMHU
' YUCJIaMH

- JelictButenbHble uncia. ApudmeTHdecKkue omepanud ¢ JAeHCTBUTEIHHBIMH
' YUCIIaMH

s [IpubmmkEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUAIKA U OIEHKA
' pe3yJbTaTa BBIYUCIECHUN
2 AnreOpandeckue BhIpaXEHUS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

59 Crenenp ¢ wnenplM nokasaresneM. CTeneHb C palMOHAIBHBIM IOKA3aTENIEM.
' CBoiicTBa cTENEHU

2.3 MHorousneHsl

2.4 AnrebOpaunveckas 1po0b

) s ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTEeTIeHU
3 VYpaBHEHHUS 1 HEPAaBEHCTBA

21 Hensle u apoOHO-panoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
' ypaBHEHUH

3s Lensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBl M COBOKYIHOCTH
' HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4
4 Hucnoble MOCNE10BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CLIOCOOBI 33JaHUS TTOCIIEIOBATEILHOCTEH

4.2 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 OyHKIMU
Oynknmst, cnocoObl 3amanus QyHknud. [padux  dynkinumu.  OO6macte
OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHuH ¢ynkuuu. Hymu ¢ynkuuu. [Ipomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (GYHKIMH. MaKCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (PYHKIMM Ha
MIPOMEXKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 KoopnunaTtnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue urypsl 1 Ux cBoiicTBa
7.2 TpeyrosbHHUK
7.3 MHOroyrojasHuKN
7.4 OKpYXHOCTb U KPYyT
7.5 N3Mepenne reoMeTpu4ecKuX BeJTMYNH
7.6 BekTops! Ha MII0CKOCTH
8 BeposiTHOCT 1 cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
* Martemartuka. Anre0pa: 7-i kiacc: 0a30BbIi ypOBEeHb: yUeOHUK; 15-¢ uznanue,
nepepaboranHoe MaxkaperueB FO.H., Munmaiok H.I'., HemkoB K.W. u np.; nox
penakmueit TensikoBckoro C.A. AkimoHnepHoe o01ecTBo «M31aTenbcTBO
«IIpocsewenue»

* Matematuka. Anre0pa: 8-it kiacc: 0a30BbIN ypOBEHB: yUeOHUK; 16-¢ uznanue,
nepepaboranHoe MaxkaperueB FO.H., Munmaiok H.I'., HemkoB K.W. u np.; nox
penakmueit TensikoBckoro C.A. AkimonepHoe o0miecTBo «M31aTenbcTBoO
«IIpocBemienue»

* Matemartuka. Anre0pa: 9-it kiacc: 0a30BbIN ypOBEeHb: yUeOHUK; 15-¢ uznanue,
nepepadboranHoe MaxkaperueB FO.H., Munmaiok H.I'., HemkoB K.W. u np.; nox
penakmueit TensikoBckoro C.A. AkimonepHoe o01iecTBo «M31aTenbeTBO
«IIpocBemienue»

* MaTtematuka. BeposTHOCTb U cTaTUCTHKA: 7 - 9-€ Kacchl: 0a30BbIN YPOBEHb:
y4eOHHUK: B 2 yacTsx; 1-oe uznanue Boicorkuii U.P., Smenxo 1.B.; mox
penakmueit Amenko 1U.B. Akinonepuoe odmectBo «M3aaTenbcTBO
«IIpocBemienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJA

o HudopmanmoHHO-METOANYECKOE MUCHMO 00 0COOEHHOCTSIX MPETOJaBaHUs
yaeOHoro npeameta «MaremaTtukay B 2025/2026 yaeOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTonuueckue PeKOMEHIAIMH TI0 CO3/IaHUI0 KIIACCOB TEXHOJIOTHYECKOTO H
€CTEeCTBEHHO-HAYYHOT'O MPOGUIICH U KITACCOB C YIIyOJICHHBIM H3YyYeHUEM
MaTeMaTHKHU, (PU3UKU, XUMUH, OMOJIOTHH B 00I11e00pa30oBaTEILHBIX
OpraHU3aIUsAX C UCIIOIb30BaHUEM HHPPACTPYKTYPHI, CO3JJAaHHON B paMKax
HaIMOHANbHOTO TIpoekTa «O0pa3zoBanue» (KBantopuymsl, [T-kyOs1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

e (COOpHHK TUITOBBIX 3aJIaHUK JIJI TEKYIIETO OIICHUBAHUS 10 YU4SOHBIM
npeameram «Matematuka» u «MHpopmatukay. (2024 r.)
https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

e Meronuueckue pekoMenaanuu. CiuieHapuu KOMILIEKTOB Y4eOHBIX 3a1aHUI-
KOHTEKCTHBIX 33]1a4 K y4eOHOMY Kypcy «BepoaTHOCTh U CTaTUCTUKA». 7
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2024/12/mr_veroyatnost i_statistika komplekty uchebny
h_zadanij 2024.pdf




HU®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPChI
CETU UHTEPHET
. bubnmuoteka [1OK https://m.edsoo.ru/
. https://uchitelya.com/matematika/
. https://urok.1sept.ru/
. https://resh.edu.ru/
. https://4ege.ru/gia-matematika/
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