YacTHOoe 001,e06pa3oBaTe/IbHOE YUYpeKAeHu e
«/Innen-uHTepHaAT “IlOAMOCKOBHBIN ' »

Boiieprkka U3 coieprKaTeJIbHOTO pa3/iesia
O6pa3oBaTe/ibHOM NPOrPaMMbl

OCHOBHOTr0 0611ero o6paszoBanus (OI1 000),
yTBepxaéHHou [Iprkaszom N2l ot 31.08.2023r,
corsiacoBaHa Ha [legaroruyeckom coBeTe,

npotokoJ Nel ot 28.08.2023r.

(c u3MeHeHUsIMH, yTBePKAEHHbIMU [Iprikazom Nl

no yupexzaenuto ot 01.09.2025r.,,

COIylaCOBaHa Ha HeﬂaFOFI/I‘-IeCKOM COBETE,

npoTokoJ N2l ot 26.08.2025r1.)

PABOYASA ITIPOTPAMMA
(ID 8419248)
y4eOHOoro Kypca «Aareopa»

JlJIs obyJaroiuxcs 7-9 KJjaaccoB

Kapannoso 2025



INOACHHUTEJ/IbHAA 3AIIMCKA

Asire6pa sBJIIeTCS OJAHUM K3 OMOPHBIX KYPCOB OCHOBHOI'O 00Iero o6pa3oBaHHUs: OHA
obecrieyrBaeT u3y4YeHUHe JPYTUX JUCLUUILIMH, KaK eCTeCTBEHHO-HAay4HOro, TaK H
TYMaHUTApPHOTO IIMKJIOB, €é OCBOEHUe He0OX0JUMO JJis MpOJOoJKEeHUs 00pa3oBaHUA U B
NOBCeJHEBHOW (KU3HU. Pa3BuThe y 00y4yaloLMxcsd HaAy4yHbIX [peACTaBJIeHUN O
NPOUCXOXKJEHUM U CYLUHOCTHM ajrebpanyecKkux abCTpakuui, crnocobe OTpaKeHUs
MaTeMaTU4YeCKOW HAayKoWl $BJEHUMW U TMPOLEeCccCOB B NpUPOJe U O0OLIecTBe, pPOJU
MaTeMaTH4eCKoro MOJieJMpOBaHWS B HAyyYHOM IIO3HAHUM U B NpaKTUKe CIHOCOOCTBYeT
$GOpMHUPOBaHHUI0 HAYYHOTO MHUPOBO33pEHUS M KayeCTB MbILJIEHHUS, HEOOXOAUMBIX JJIs
ajlanTallid B COBpeMeHHOM I UdpoBOM ob6uecTBe. H3ydyeHue anreb6pbl obecrneuynBaeT
pa3BuUTHEe yMeHMs HabJoJaTb, CpaBHUMBaTh, HAXOJAUTb 3aKOHOMEPHOCTH, TpebyeT
KPUTUYHOCTH MbILJIEHHUS, CIOCOOHOCTU apryMeHTUPOBAaHHO 000CHOBBIBATh CBOU J1IeMCTBUA U
BbIBO/Ibl, OPMYJIMPOBaTh yTBepxkJeHUsA. OcBoeHHe Kypca alrebpbl obecriedrBaeT pa3BUTHE
JIOTUYECKOT'0 MBIIIJIEHUSI 00Y4YaroLIUXCsS: OHU HCIOJb3YIOT JeJAYKTUBHble U UHJYKTHUBHbIE
paccyxJeHus, 0600lieHMe U KOHKpeTHU3alulo, abcTparupoBaHue U aHasoruw. O6ydyeHue
aarebpe TIpejnoJsiaraeT  3HAUYUTEJbHbIH 06GBEM  CaMOCTOATE/NbHOW  J1eATeJbHOCTH
0o0y4JalolMXCcd, MNO3TOMY CaMOCTOSITeJIbHOe pelleHHe 3aJad fABJsAETCA peaau3alnuen
/eI TeJIbHOCTHOTO IPUHIMIIA 06y4eHHUs.

B cTpykType mnporpaMMbl y4yebHOro Kypca «Ajrebpa» JJis OCHOBHOIO 0O0Ilero
00pa30BaHMA OCHOBHOE MECTO 3aHUMAIT COoJZlep>KaTeJIbHO-MeTOAUYecKue JUHUU: «Hucaa u
BbIUUC/IEHUS», «ANredpandyeckue BbIpaKEHUsI», «YpaBHEHUSI U HepaBeHCTBa», « DyHKIHU».
Kaxgaa u3 aTux cozepkaTeJlbHO-METOJUYECKUX JIMHUU pa3BUBaeTCsA Ha NMPOTSKEHUU TPEX
JIeT U3y4eHUs Kypca, B3aUMOJEeNCTBYA C APYTUMH ero JUHUAMU. B X0/ie u3yyeHus yyeb6HOTO
Kypca oO6y4yawIlMMca MNPUXOAUTCA JIOTHUYECKU pacCyXAaTh, HCIO0Jb30BaTb TeOPETHKO-
MHOXXeCTBEHHBIH fA3bIK. B CBA3U € 3TUM B IporpaMMy y4eGHOro Kypca «Aire6pa» BK/IOYEHbI
HEKOTOpble OCHOBBI JIOTUKH, Ipe/ICTaBJIeHHbIe BO BCEX OCHOBHBIX pa3/iesiax MaTeMaTU4eCKOro
06pa3oBaHMA U CIIOCOOCTBYIOIIME OBJIAJ€HUI0 O00y4aloLIMMHUCS OCHOB yHHBEPCAJbHOTO
MaTeMaTHU4ecKoro si3bika. CojiepKaTeJbHON U CTPYKTYPHOM 0COOEHHOCThIO y4eOHOTO Kypca
«Anrebpa» sBJsIeTCS ero MHTerpUupOBaHHbIN XapaKTep.

CozepkaHue JIMHUM «YUcC/la U BBIYMCJIEHHUSA» CAYXKUT OCHOBOW [JJIl JaJIbHEHIIero
M3y4YyeHUs] MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO ¥ 00YYAIOLIMXCS JIOTUYECKOTO MBbIIJIEHHS,
$GOpMHpPOBAHHIO yMeHMUs [0JIb30BaTbCd aJIrOPUTMaMM, a TakKXKe TNPUOOpPeTEeHUIO
NpPaKTUYEeCKUX HAaBbIKOB, HEOOXOAUMBIX [JI1 MOBCEJHEBHOW >XU3HU. Pa3BUTHE MOHATHUA O
4yycjle Ha YpOBHE OCHOBHOIO o00Liero o6pa3oBaHUA CBf3aHO C palMOHAJbHBIMU U
MppalnyoHaJbHbIMU YMCIaMH, GOpPMUpPOBAHUEM NpPeJCTaBJIEHUN O JeUCTBUTEJNbHOM YHCJIE.
3aBeplieHHe OCBOEHUS YMCJI0BOU JIMHUHU OTHECEHO K CpeJJHEMY 0011eMy 06pa30BaHMUIo.

ComepkaHue J[AByX ajreOpanvyecKux JUHUH - «Ajrebpandyeckude BbIpaXKEHUSI» U
«YpaBHEeHHUSI UM  HepaBEeHCTBa» CHOCOOCTBYeT GOpPMHUPOBAHUID Yy  0Oy4aKOIIUXCS
MaTeMaTH4YeCcKoro anmapara, HeoO6XoJMMOro JJjs pelleHUs 3aJay MaTeMaTHUKH, CMEXHBIX
npeJjMeTOB W MPaKTUKO-OPUEHTUPOBAHHBIX 3aZa4y. Ha ypoBHe OCHOBHOTO 006I1L€ero
0oOpa3oBaHMA y4eOHbIM MaTepuasJ TpPYNIUPYeTCAd BOKPYT PpPaLMOHAJbHBIX BbIPaXKeHUU.
Anre6pa JeMOHCTpUpPYyeT 3HayeHMe MaTeMaTUKM KaK f3blka [JI I[OCTPOeHMs
MaTeMaTU4YeCKUX MoJeJsiel, ONMMCaHUs NpPOLEeCcCOB U fBJIEHUH peasbHOro Mupa. B 3azaum
o0y4yeHUs1 anredbpe BXOAAT TaKKe JajibHelllee pa3BUTHeE aJrOPUTMHUYECKOIO MbIIIJIEHMUS,
He0o6X0AUMOT0, B YaCTHOCTH, /I OCBOEHUSl Kypca MHPOPMATHUKH, U OBJIaJleHHe HaBblKaMU
JleAYKTUBHBIX paccyxeHul. [[peobpasoBaHre CUMBOJIbHBIX GOPM CIIOCOOCTBYET pa3BUTHUIO
BOOOpakeHUsl, CIOCOOGHOCTEN K MaTeMaTU4YeCKOMY TBOPYECTBY.



CozepxxaHue GQyHKIMOHaJbHO-TpaduyecKod JIMHUM HalleJleHO Ha [OoJyyeHHe
0o0y4yarUMMUCS 3HAaHUW O QYHKIUAX KaK BaKHeWIlIed MaTeMaTU4YeCKOM MoJenu AJjs
ONMMCAaHUS U UCCIe[0BaHUSA pa3HOOOPAa3HbIX NMPOLLECCOB U SIBJIEHUU B MPUPOJe U 06LIeCTBe.
M3yyeHue MaTepuasja CIOCOOCTBYeT Pa3BUTHIO Y OOy4YalOIIMXCA YMeHHUs HCIIO0JIb30BaThb
pas3/iM4yHble BbIpa3uTe/bHbIE CPeJCTBA f3blKa MaTEMAaTUKHU — CJIOBECHble, CUMBOJIMYECKHE,
rpadryeckue, BHOCUT BKJaJ B QopMHUpOBaHUE MNpeACTaBJIEHUN O POJMU MaTeMaTUKU B
Pa3BUTHUU LUBUJIN3ALUU U KYJIbTYPBI.

CorslacHo y4ebHOMy mJlaHy B 7-9 kjlaccax M3y4yaeTcsi y4eOHbIA Kypc «Ajrebpar,
KOTOPBIM BKJIIOYaeT CJeAyIoLiHe OCHOBHbIE pa3jiesibl cofepKaHud: «Hucsa u BbIYUCIeHUA»,
«Anrebpanyeckue BbIpaXKeHUsI», «YpaBHEHHUS U HePAaBeHCTBa», « DyHKIIUUY.

Ha usyyeHue yuye6HOro kypca «Anrebpa» orsoautcs 306 yacos: B 7 kiacce - 102 yaca
(3 yaca B Hezes10), B 8 kacce — 102 yaca (3 yaca B Hefiest0), B 9 kiacce - 102 yaca (3 yaca B
HeJleso).

COAEPKAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BEIYUCTI€HUA

/lpo6u 0OGBIKHOBEHHbIE U JleCATUYHbIe, lepexo]; 0T 0AHON GopMbl 3anucu Apobed K
Apyrou. IlonAThe panyMOHA/JIbHOIO 4YMCJA, 3allUCh, CpaBHEHWe, YIOpPAJOYMBAHUE
palMOHa/NbHBIX YKcesl. ApudMeTrHyecKkre JelCTBUS C pallMOHAaJIbHBIMU YUCAaMU. PemeHne
3a/jlay U3 peaibHOM NPAKTHUKHM Ha YaCTH, Ha APOOH.

CTeneHb c HATypaJIbHBIM [1I0Ka3aTeJsIeM: Ollpe/ieJieHHe, Ipeobpa3oBaHKe BbIpaXKeHU U Ha
OCHOBe OIpe/ieJIeHHs, 3alUCh 60JbIIUX YKces. [IponeHThl, 3alUCh IPOLLEHTOB B BUJlEe [pO6OHU U
Zipo6U B BU/ie IPOLIEHTOB. TpU OCHOBHbIE 33/]Ja4 Ha POLIEHTHI, pellleHHe 33/ja4 U3 pealbHOU
HNPaKTHUKHU.

[IpuMeHeHNe IPU3HAKOB J|eJIMMOCTH, Pa3J/I0KeHHe Ha MHOXKHUTEeJIU HaTypabHbIX YU CeJl.

PeasibHble 3aBUCUMOCTH, B TOM 4YHKCJIe IpsIMasi M 06paTHas NPONOPLMOHAJIbHOCTH.

Anre6panyecKue BbIpaKeHU

[lepeMeHHbI€e, YMC/I0BOE 3HAYE€HHE BbIPAXKEHUA C llepeMeHHOU. JlonycTUMble 3Ha4eHUs
nepeMeHHbIX. [lpeacTaB/ieHWe 3aBUCHUMOCTH MeXJy BeJMYMHAaMU B BUZe (GOpPMYJIbL
Boruncienuss no ¢opmysaMm. IIpeobpaszoBaHre OyKBEHHBIX BBbIPa)KEHUH, TOX/AEeCTBEHHO
paBHble BbIpaXKeHUs, IpaBUJia Ipeo6pa3oBaHUsA CYMM U IPOU3BeleHUH, TpaBUJIa paCKpbITHUSA
CKOOOK Y pUBEJIEHUS TOJ0OHBIX C/laraeMbIX.

CBo¥CTBa CTelleHH C HaTypaJIbHbIM II0Ka3aTeJIeM.

OnHo4/1eHbl U MHOTO4/IeHbl. CTeneHb MHOTOYJIeHa. C10’keHNe, BbIYUTaHMe, yMHOXKeHU e
MHOro4/1eHOB. PopMyJibl COKpAILEHHOT0 YMHOX€EHUS: KBaZpaT CyMMbl U KBaZpaT Pa3HOCTH.
dopMyJ1a pa3HOCTH KBaApaTOB. Pa3ioxkeHrne MHOT04/IEHOB Ha MHOXXHUTEJIU.

YpaBHeHHA U HEpaBeHCTBa

YpaBHeHHe, KOpeHb ypaBHeHMs, I[IpaBuJa INpeobpa3oBaHUsA  ypaBHEHWUH,
PaBHOCHJIBHOCTb YPaBHEHUH.

JliHellHOe ypaBHEHHUE C OJHOU NepeMeHHOW, YMCJI0 KOPHEU JIMHEMHOr0 ypaBHEHHU,
pellleHMe JIMHEMHBbIX ypaBHeHUU. CocTaB/ieHMe ypaBHEHUM IO YCJOBHUIO 3afa4d. PemeHue
TEKCTOBBIX 3a/]a4 C IOMOIbI0 YPaBHEHU.

JIuHellHOe ypaBHeEHHUeE C IByMsl lepeMeHHbIMU U ero rpaduk. Cucrtema JByx JIMHENHbBIX
YpaBHEHUH C ByMs llepeMeHHBbIMU. PellleHue cHcTeM ypaBHEHHUH COCOG0OM MO/ CTAaHOBKH.
[IprMepsl pellleHMs TeKCTOBBIX 33/la4 C IOMOLIbI0 CUCTEM YPaBHEHUH.

dyHKIUU



KoopauHaTa Touku Ha npsMol. YucioBble MpoMexyTKu. PaccTosiHue Mexzay JByMs
TOYKaMU KOOPJAUHATHOM NPAMOU.

[IpsiMmoyrosibHasi cucTeMa KoopAuHaT, ocu Ox u Oy. Abciycca U OpJiMHATa TOYKUA Ha
KOOpJAMHATHOU miockocTU. [Ipumepsl rpadukoB, 3agaHHbIX opMysiamMu. UTeHue rpadpUKoB
peanbHbIX 3aBUcuMOCTell. [loHaTue ¢yHkuuu. 'paduk PyHkuuu. CBoicTBa QYHKILMM.
JluneliHasa yHKUMs, eé rpaduk. 'paduk yHkiuM y = |x|. [padudeckoe pelieHre JUHEHHBIX
YpPaBHEHUU U CUCTEM JIMHENHbIX YPAaBHEHHU M.

8 KJIACC

Yucia ¥ BEIYUCTI€HUA

KBazipaTHbIil KOpeHb U3 yuciaa. [loHATHe 06 uppanyMoHaIbHOM 4ucje. JlecATUYHBbIE
NpUOG/IMKEeHUS UpPalMOHa/IbHbIX YKces. CBOMCTBa apudMeTHUUeCKHX KBAJ[paTHbIX KOPHeHN U
UX IpHMeHeHHe K T[peoOpa3oBaHUI YHUCJOBBIX BbIpaXKEHUHM UM BbIYHCJIEHHUSM.
JleicTBATE/IbHBIE YU CIA.

CTeneHb C 1esbIM IIOKa3aTesieM U e€ cBoucTBa. CTaHAapTHAA 3allUCh YUCIA.

Anre6panyecKue BbIpaKeHU

KBazipaTHBIN TpéxuJieH, pa3ioKeHHe KBaZpaTHOIO TPEXYJieHa HA MHOXKUATEJIH.

Anrebpaunveckasi Jjpobb. OCHOBHOe CBOWCTBO ajrebpaunueckod Apobu. CioxeHue,
BbIYMTaHNe, YMHOXKEHMe, le/leHHe a/rebpandeckux Apobeil. PanimoHasbHble BbIpaXKeHUs U UX
npeo6pa3oBaHMUe.

YpaBHeHHA U HEpaBeHCTBa

KBazpaTHOoe ypaBHeHUe, popMyJia KOPHeH KBaZipaTHOro ypaBHeHUs. TeopeMa Buerta.
PellleHue ypaBHeHHUH, CBOJASILIUXCS K JIMHEWHbIM W KBaJipaTHbIM. [IpocTeiimiue ApobGHO-
pallMoHa/IbHbIE YPaBHEHMUS.

['paduyeckas MHTepnpeTaL s YpaBHEHUH C ByMsl IepeMeHHbIMU U CUCTEM JIMHEUHBIX
ypaBHEHHUH C AByMs NnepeMeHHBbIMU. [IprMephl pelieHUs1 CUCTEM HeJIMHEHWHBIX YPaBHEHUH C
JIByMs IepeMeHHbIMH.

PelleHre TeKCTOBBIX 3a/1a4 aJire6panyecKkMM C1ocoboM.

YucsioBble HepaBeHCTBA M UX CBOWcCTBa. HepaBeHCTBO € OJHOW mNepeMeHHOMU.
PaBHOCHMJIBHOCTD HepaBeHCTB. JIMHelHble HepaBeHCTBA C OJHOM INepeMeHHOU. CUCTeMBI
JIMHEUHBIX HEPAaBEHCTB C OJHOW [IepeMEeHHOMU.

dyHKIUU

[TonsiTue dpyHkuuu. 06/1acTh onpe/ie/IeHUsI U MHOXKeCTBO 3Ha4eHUH QyHKIHUU. C1oco6bI
3aaHus QYHKIUM.

'paduk ¢yHkiuu. YteHre cCBOUCTB PyHKUMU MO eé rpaduky. [Ipumepbl rpadprkoB
GYHKIMH, OTpaXKalolluX peajlbHble MPOLeCcChl.

dyHKL MM, ONUChIBAIOLMe NPSAMY0 U 06paTHYI0 NPONOPLHOHANbHbIE 3aBUCUMOCTH, UX
rpaduky. PyHKUMU Yy = X2,y = X3,y = \/x, y=/[x|. 'paduryeckoe pelieHre ypaBHEHUHN U CUCTEM
YpaBHEHUU.

9 KJ/IACC

Yuciia ¥ BbIYMCJIEHUS

PanMoHa/ibHbBle 4YHCIA, UppalMOHA/IbHble 4YHCJIa, KOHEYHble U OeCKOHeuYHble
JleCATUYHble Jpo6U. MHOXKECTBO [I€MCTBUTEJIbHBIX 4MCeJ, JeUCTBUTE/IbHble 4HCJA KaK
OeCKOHeYHbIe JleCATUYHbIE po6U. B3auMHO 0JHO3HAYHOE COOTBETCTBUE MEX/1y MHOXKECTBOM
JIEUCTBUTEJIbHBIX UYMCEJ U KOOPJMHATHOW NPSMOM.

CpaBHeHHE JIeCTBUTEJbHbBIX YUCEJ, apuPMeTUUECKHE JeNCTBUS C [IeCTBUTEbHBIMU
YHCJaMHU.



PasMepbl 06b€KTOB OKpY:XKalollero MUpa, JJUTeJbHOCTb NPOLECCOB B OKpYyXalolieM
MUpe.

[Ipubam:xkéHHOe 3HaYeHUe BeJIMYMHbI, TOYHOCTb NpUO/mKeHUda. OKpyrjieHue 4ucel.
[Ipukyu/Ka ¥ oLleHKa pe3y/IbTaTOB BbIYUCIEHUH.

YpaBHeHHA U HEpaBeHCTBa

JIuHenHOe ypaBHeHHe. PellleHre ypaBHEHUH, CBOAAILIMXCA K TMHEHHBIM.

KBazpaTHoe ypaBHeHMe. PellleHWe ypaBHeHUM, CBOAAIUMXCA K KBaJpaTHBIM.
BukBazipaTHOe ypaBHeHHUe. [IpruMephl pelleHUsl ypaBHEHUN TpeTbel U YEeTBEPTOU CTeleHen
pasJio’KeHHueM Ha MHOXKHUTEJIH.

PemeHue [ApoOHO-pallMOHa/IbHBIX ypaBHeHHWU. PelieHne  TeKCTOBBIX 3ajay
ajire6panyecKuM MeTO/IOM.

YpaBHeHHUe C [IByMs IlepeMeHHbIMU U ero rpaduk. PelleHue cucTteM ABYX JIMHENHBIX
ypaBHEHUH C ByMs NlepeMeHHbIMU. PellleHre cucTeM [BYX YpaBHEHHUH, OJJHO U3 KOTOPBIX
JINHEHHOe, a Ipyroe — BTOPOH cTeneHU. ['padpryeckas HHTeprnpeTaLUsa CUCTEMb] YPaBHEHUH C
JIByMsl IlepeMeHHbIMH.

PellleHUe TEKCTOBBIX 3a/ja4 aJIre6panyeckuM CnocoboM.

YucioBble HepaBeHCTBA U UX CBOWCTBA.

PemeHve JIMHEeNHBIX HEPABEHCTB C OJHOM MepeMeHHOU. PenleHne cucTeM JIMHEHWHBIX
HepaBeHCTB C 0iHOM NepeMeHHOU. KBasipaTHble HepaBeHcTBa. [paduyeckas uHTepnpetayus
HEepPaBEeHCTB U CUCTEM HEPABEHCTB C JiByMd llepeMeHHbIMHU.

dOyHKIUU

KBazgpaTnuHasa ¢yHkuus, eé rpaduk u coictsa. [lapabosia, KOOpAUHATBl BePIIMHbI
napa6oJibl, 0Cb CHAMMETPHU NapabOJIbl.

I'paduku dyHKumii: y = kx, y = kx + b, y = k/x, v = x3,y = VX, y = |x|, 1 ux cBoiicTBa.

YucaoBble NOC/J1eA0BaTEe/ILHOCTHA M IPOrpecCum

[loHATHE  YUCIOBOM  MOCJAe[0BAaTeJbHOCTH.  3aJjaHMe  IO0C/Je[0BaTeJbHOCTHU
peKyppeHTHOH popMysior U GOpMYyJIOH n-ro djaeHa.

ApudmeTndeckass U reoMeTpuyeckasd nporpeccud. @PopMmyabl n-ro  4jaeHa
apudMeTUYECKON U FeOMETPHUUECKON TPOrPeCcCUi, CyMMBI IEPBBIX N YJIE€HOB.

N306pakeHue 4ieHOB apuPMeTHUUeCKON U reoMeTpUYecKOM NpOrpeccHil TOYKaMH Ha
KOOPZAVHATHOM MJIOCKOCTH. JIMHENHBIN Y 3KCIOHEeHUaJIbHbIN pOCT. C/I0KHBbIE TPOLLEHTHI.

IVNTAHUPYEMbBIE PE3YJIbTATblI OCBOEHHMA IIPOTPAMMbI YYEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJ/IbTATbI

JINYHOCTHBIE pe3yJbTaTbl OCBOEHHUS MpPOrpaMMbl y4eOHOro Kypca «AJredpa»
XapaKTepHU3YIOTCS:

1) maTpuoTH4YeCKOe BOCIUTAHHE:

NposiBJIEHWEM HHTepeca K IMpOIIJIOMY M HACTOSIEMY POCCUMCKOW MaTeMaTHUKH,
LeHHOCTHbIM OTHOLIEHHWEM K J[JOCTMXKEHUSAM POCCHUHMCKUX MaTeMaTHKOB U POCCUHCKOMN
MaTeMaTU4YeCKOM IIKOJIbl, K MCIOJb30BAHUIO 3TUX JOCTHXKEHHUH B JpPYrUX HayKax H
NpUKJIAAHBIX chepax;

2) rpakaHCKOe U AYXOBHO-HPABCTBEHHOE BOCIUTAHH E:

TOTOBHOCTbIO K BBIMOJIHEHHIO 00SI3aHHOCTEN TpakJaHWHA U peasd3allMd ero Mpas,
npejCcTaBJeHHEM O MaTeMaTUYeCKUX OCHOBAaX (QYHKLMOHUPOBAHHUS Pa3JUYHbIX CTPYKTYD,
sIBJIEGHUH, IpoLielyp TPaxkJaHCKOro o6liecTBa (HampuMep, BbIOOPHI, OMPOChI), TOTOBHOCTHIO K



06CYX,eHUI0 3TUYEeCKUX Po6JieM, CBA3aHHBIX C NPAKTUYECKUM NIPUMeHEeHHEM JJOCTHXKEeHUHN
HayKH, 0CO3HAaHUEM BaXKHOCTHU MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B J1eITeJIbHOCTH YYEHOT0;

3) TpyAoOBOe BOCIUTAHUE:

YCTAaHOBKOM Ha aKTMBHOE y4acTHe B pelleHUU NPAKTUYEeCKUX 3aZa4d MaTeMaTU4eCKOU
HanpaBJIeHHOCTH, OCO3HAaHUEM BaXXHOCTHM MaTeMaTH4eCKOro 0O6pa30oBaHUSA Ha MpPOTIKEHUU
BCel >KU3HHU [/ yCIelIHOW npodeccuoHalbHON AeATeJIbHOCTH U Pa3BUTHEM HEOOX0JUMBbIX
YMeHHH, 0CO3HAaHHBIM BbIOOPOM U NIOCTPOEHUEM UH/MBU/Iya/IbHOW TPaeKTOPUM 06pa3oBaHUsA
Y )KU3HEHHBIX [IJIaHOB C y4€TOM JIMYHBIX MHTEPECOB U 0011eCTBEHHbIX I0TPEOHOCTEN;

4) acTeTHYeCKOe BOCIIMTaHHe:

CIIOCOOHOCTBIO K 3MOLMOHAJbHOMY U 3CTETUYECKOMY BOCIPHUATHUI0O MaTeMaTU4YeCKUX
O0OBEeKTOB, 3a/jay, pelleHUH, pacCyk[eHWH, YMeHUI0 BHJEeTb MaTeMaTU4ecKue
3aKOHOMEPHOCTH B UCKYCCTBE;

5) eHHOCTHU HAYyYHOT 0 MO3HAHMS:

OpUeHTalel B [lesATeJIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHbIX Npe/CTaBJIeHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHUSA uesIOBeKa, NPUpPOJbl U 00IecTBa, NOHUMaHUEM
MaTeMaTU4eCKON HayKu Kak cdepbl 4yesI0BeYeCKOU [efTeJIbHOCTH, 3TAalOB €€ pa3sBUTUA U
3HAQUUMMOCTU [JJI1 pPa3BUTHUA LMBUJIM3ALUH, OBJIAJICHHEM fA3BIKOM MaTeMaTUKU U
MaTeMaTU4YeCKOU KyJbTYpOM KaK CpeJCTBOM [O3HAHUA MHUPA, OBJIaJleHUEM NpPOCTEUIIUMU
HaBBbIKaMU MCCJIe0BaTeJIbCKON [1eATeIbHOCTH;

6) ¢usnyeckoe BocnuTaHue, ¢(OPMHUPOBAHME KYJbTYpPbl 3A0pPOBbS H
3MOLMOHA/ILHOTO 6J1aronoJ1y4us:

TOTOBHOCTbIO NPUMEHATb MaTeMaTU4YeCKHWe 3HAaHUA B HMHTepecax CBOEro 3/0pOBb4,
BeJleHUs 3/J0pOBOro 06pasa *KU3HHU (34,0pOBO€E MUTAHUE, COAJIAaHCUPOBAHHbBIN PEXXUM 3aHATUI
Y OT/bIXa, peryjspHas prusnyeckass akTUBHOCTbD), CPOPMHUPOBAHHOCTHIO HaBbIKA pedJIEKCUH,
NpU3HaHUEM CBOEro IpaBa Ha OIIMOKY U TaKOI'0 »Ke IpaBa APYroro 4yejoBeKa;

7) 3KoJioru4ecKoe BOCIIUTaHHE:

opUeHTalyel Ha IpMMeHeHHe MaTeMaTUYeCKUX 3HaHUM /151 pellleHus 3a/ja4 B 06J1aCTH
COXPaHHOCTH OKpyKalller cpejbl, IJIAHUPOBAHUA TOCTYNKOB U OLEHKHU MX BO3MOXXHBIX
nocJeCTBUM JJ1s OKpY»Kalollel cpe/ibl, 0CO3HAaHWEM IJ106a/IbHOT0 XapaKTepa 3K0JIOrMYeCKUX
npo6JieM U NyTel UX pelleHus;

8) ajanTanua K U3MEeHSII0LIUMCS YCI0BUAM COLlMa/JIbHOM U NPUPOAHOM CpeJbl:

TOTOBHOCTBIO K ZIEUCTBUSAM B YCJIOBUAX HEONIPeleJIEHHOCTH, NOBBILIEHUI0 YPOBHSA CBOEH
KOMIIETEHTHOCTH Yepe3 NPAKTUYEeCKYIO eI TeJIbHOCTb, B TOM YACJIe YMEHUE YUUThCA y APYTUX
JIIo/iel, npuobpeTaTb B COBMECTHOM J1eTeJIbHOCTH HOBble 3HAHUS, HaBbIKU U KOMIIETEHLIUU
M3 OIbITA JPYTHX;

He06X0JUMOCTbI0 B GOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4YucJie POPMYJIMPOBATh U/IEH,
HNOHATHUSA, TUIIOTE3bI 06 00'bEKTAX U AABJIEHUSAX, B TOM YHCJIe paHee HeM3BeCTHBIX, 0CO3HABATh
AeduLUTH COGCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO O0CO3HaBaTb CTPECCOBYI0 CUTyalMl0, BOCIPUHUMATb CTPECCOBYIO
CUTyalMI0 KaK BbI30B, TPeOYIOIIUN KOHTPMep, KOPPEKTHPOBAaTh IPUHMMaeMble pelleHUs U
AeicTBus, GOpMyIMPOBATH U OLleHUBATb PUCKHU U NOCAeCTBUSA, POPMUPOBATH OMBIT.

METAINIPEAMETHBIE PE3YJ/IbTATDI
Ilo3HaBaTe /IbHbIEe YHUBeEpPCaJibHbIE yYeGHbIe AeliCTBUA
Bba3oBble joruyeckKme JeicTBUs:

® BBIABJATb U XapaKTepU30BaTb CyILeCTBEHHble MPU3HAKKM MaTeMaTHU4YeCKHUX
00bEKTOB, IOHATUM, OTHOLIEHU MeXY NOHATUAMHU, OPMYIMPOBATh ONpeieIeHUs



MOHATUH, yCTaHABJIMBATh CyllleCTBEHHbIN IPHU3HaK KJ1acCUPUKALUU, OCHOBAHUA AJ1s
000011leHUSI U CPaBHEHU S, KPUTEPUHU TPOBOJUMOr0 aHAJIN33;

BOCIIPUHUMATb, OPMy/IMPOBATh U NPe0OPa30BbIBATh CYK/E€HUS: YTBEPAUTE/NbHbIE
W OTpHULaTe/bHble, eIMHUYHBIE, YACTHBIE U 001 1e, YCIOBHBIE;

BbIABJIATb MaTeMaTH4YeCKHe 3aKOHOMEPHOCTH, B3aMMOCBSI3U M INPOTHUBOpPEYUs B
daKTax, JaHHBbIX, HAOJIOJEHUAX U YTBEPXKAEHUSAX, IpeAsaraTb KPUTEPUU [Jd
BbISIBJIEHUS 3aKOHOMEPHOCTEN U NPOTUBOPEYHUN;

JleJ1aTb BBIBO/BI C UCII0JIb30BAHWEM 3aKOHOB JIOTUKH, Je;YKTUBHbBIX U UHYKTUBHBIX
YMO3aKJ/JIYEHUH, YMO3aKJIKYEeHUN 110 aHAJIOTUH;

pa3bupaTh /[0KasaTeJbCTBAa MaTeMaTHYeCKUX YTBepKJAeHUW (mpsMble U OT
IPOTUBHOTO), NPOBOJAUTH  CaMOCTOATEJNbHO  HECJ0XHble  Jl0Ka3aTesbCTBa
MaTeMaTH4eCKUX (aKTOB, BBICTpPAUBAaTh apryMeHTALUI0, IPUBOJUTh NpUMepHl U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYXK/IEHUS;

BbIOMpATh COCO6 pellleHUs y4eGHOW 3aZlayM (CpaBHHUBATb HECKOJIbKO BAapHaHTOB
pellleHUs, BbIOMpAaTb Haubosiee TMOAXOAALMUN C YYETOM CaMOCTOATEJIbHO
Bbl/leJIEHHbIX KDUTEPUEB).

Bba3oBble Hccaea0BaTe/IbCKUE AeMCTBUA:

MCIOJIb30BAaTh BOMPOChI KaK HCCAEN0BATeJbCKUA HWHCTPYMEHT IMO3HaHMUS,
bopmMyIMpoBaTh BOTMPOCHI, dukcupyoime NPOTHBOpEUHE, npo6Jemy,
CaMOCTOSITeJIbHO YCTAaHABJMBAaThb HCKOMOe U JaHHOe, GOPMUPOBATH THIIOTE3Y,
apryMeHTUPOBAThb CBOIO MO3UIMI0, MHEHUE;

IPOBOJIUTh 0 CAMOCTOSITE/IbHO COCTABJIEHHOMY IJIAHY HECJIOXKHbIHA 3KCIIEPUMEHT,
HeOOoJIbIlIOe MCCAe0OBAaHUE M0 YCTAaHOBJIEHUI0O OCOOEHHOCTEeH MaTeMaTH4ecKOoro
00'bEKTA, 3aBUCUMOCTEN 0O'BEKTOB MEX/1Y COOO0M;

CaMOCTOSITeJIbHO QOpMyJMpOBaTh 000OIIEHUs U BBIBOAbLI IO pe3yJbTaTaM
NpPOBEJEHHOTO0  HAOJIIJEHUs, HCCAeJOBaHUsS, OIeHUBAaTb  JIOCTOBEPHOCTh
MOJIyYeHHBIX pe3yJbTaTOB, BLIBOJOB K 000011eHUH;

NpPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IpoIlecca, a TaKXKe BbIJBUrATh
NpeIoJIO’KeHUS O ero Pa3BUTHU B HOBBIX YCIOBUSIX.

Pa6ora c unpopmanuei:

BbISIBJISITh HEJJOCTATOYHOCTD U U36bITOUHOCTb HHPOPMALUH, JAHHBIX, HE0OX0AUMBbIX
JJ1s1 pellleHUs] 3a/ja4y;

BbIOMpPATb, aHAJMW3UPOBAaTh, CHUCTEMATU3WPOBAaTb U  HHTEPHPETHUPOBATH
MH}OpMaI 1o pa3IMYHbIX BUA0B U GOPM Npe/CTaBIEeHHUS;

BbIOMpaTh popMy mHpeAcTaBJeHUS HHPOpPMAIMM W WUJLIIOCTPUPOBATH pellaeMble
3a/jlayy cxeMaMH, luarpaMMaMHy, MHOHM rpaduKoi U UX KOMOUHALUAMY;

OLleHHMBATbh HAJE&KHOCTb MHPOPMALUU [0 KPUTEPHUSIM, NPEeJIOKEHHBIM YYUTEEM
nv cpOpMyJIMPOBAaHHBIM CaMOCTOSTEJIBHO.

KoMMyHHKaTHBHbIE YyHHBepPCAaJIbHbIe y4eGHbIe JelCTBUSA:

BOCIIPUHUMAaTb U (GOpMy/MpOBaTb CYXAEHHS B COOTBETCTBUM C YCJIOBHUSAMU U
LeJIIMU 001 eHUs, ICHO, TOYHO, FPAMOTHO BbIpaXkaTh CBOIO TOYKY 3PEHHUS B YCTHBIX
M TUCbMEHHBbIX TeKCTaX, JaBaThb IOSCHEHUs [0 XOJy pelleHUs 3aJauy,
KOMMEHTHUPOBATb MOJyYeHHbIH pe3y/1bTaT;

B XOJle O00CyXJeHUs 3aJaBaThb BOINPOCHl MO CYyLeCTBY O0OCYXJaeMOH TeMbl,
npo6JieMbl, peliaeMoy 3a/1a44, BbICKa3blBaTh H/leH, HalleJIeHHbIe Ha IIOUCK pelleHus],
COMOCTABJSATb CBOM CYXKAEHUS C CYXIEHUSIMU JPYTrUX YYaCTHUKOB JHaJIOra,
o6HapyKuBaTb pa3/iMide U CXOACTBO MO3WLMH, B KOPpPeKTHOH dopme
dbopMyIMpOBaTh pa3HOrJIacusi, CBOM BO3PaKEHUS;



® T[IpeJCTaBJSATb pe3yJbTaThl pelleHUs 33a/Jadyd, OSKCIepUMEeHTa, HCC/aeloBaHus,
MPOEKTa, CaMOCTOSTEJbHO BbIOHpPATh GOpPMAT BBICTYIUIEHHUS C Y4E€TOM 3ajad
npe3eHTal U U 0COOEHHOCTEN ayAUTOPUY;

e [IOHMMATb U HCI0JIb30BaTh NPEUMYLIECTBA KOMAHHONU U HUHAUBHU/IyaJIbHOU PA6OTHI
IpH pelleHUH Y4eOHbIX MaTeMaTUYeCKUX 3a/1ay;

e [MPUHUMATb IeJib COBMECTHOU /[IeSITeJIbHOCTH, IIJIAHUPOBATb OpPTaHU3ALUI0
COBMECTHOW paboThl, pacnpefesisiTb BUJbl paboT, AOrOBapUBaTbCH, 00OCYKJAThb
IpOLIECC U pe3yJIbTaT paboThl, 0606111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

e y4yacTBOBaThb B TIpynmnoBbix ¢opmax paboThl (06CYyXJeHHs, 0OMeH MHEeHHSMH,
MO3TOBbI€ IITYPMbI U JIpyTHe), BBIIOJHSITD CBOK YacCTh PaboOThl U KOOPJAUHUPOBATH
CBOH JIeHCTBUSA C JIPyTUMH YIeHaMU KOMaH/lbl, OllEHUBATh KAa4YeCTBO CBOEro BKJa/ia
B OOIMH MNPOAYKT MO KpuTepusaM, CcPOpMYyJIUPOBAHHBIM Y4YaCTHUKAMU
B3aMMOJIeHCTBUS.

PerynsTuBHbIE YyHUBepCaJbHbIE YYeOHbIE AeCTBUSA
CaMoopraHusanuys:

® CaMOCTOSITEJNIbHO COCTaBJATH IJIaH, AJITOPUTM pellleHUs 3aJ[a4yd (UM ero 4acTh),
BbIOMpATh CIOCOO pelleHUs C YYETOM MMEWIIUXCS PecypcoB U COOGCTBEHHBIX
BO3MOX>XHOCTEH, apryMeHTUPOBATb U KOPPEKTHUPOBATh BAPHUAHTHI pellIeHUH C yYETOM
HOBOM MHOpMaLUH.

CaMOKOHTPOJIb, 3MOLMOHA/IbHbIA HHTEJIJIEKT:

e BJ3JleThb CNOCOOAMM CaMONPOBEPKH, CAMOKOHTpPOJIS IHpolecca U pe3yJsbTaTa
pellleHUs] MaTeMaTUYECKOU 3a/1a4H;

® [peABUJETb TPYAHOCTH, KOTOpble MOTYT BO3HUKHYTb MpPHU pelIeHUH 3aJauH,
BHOCUTh KOPPEKTUBBI B [IeITEJIbHOCTb Ha OCHOBE HOBBIX OOCTOSITE/ILCTB,
HalJleHHbIX OIIMOOK, BbISIBJIEHHBIX TPy HOCTEH;

e OI[eHHWBATb COOTBETCTBUE pe3yJbTaTa [IeATEeJbHOCTH IMOCTABJEHHOU IeJu M
YCJIOBUSIM, OO'bSICHSATh IPUYMHbBI JJOCTUXKEHUS WU HEJOCTHXKEHUS 1|eJIH, HaXOAUTh
OLIKMOKY, AaBaTh OLLEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJ/IbTATbI

K KoHLy o6y4yeHuss B 7 Kjacce oOy4aloIMHCA MOJY4YUT CAeAyoLde NpeJMeTHbIe
pe3yJIbTaThl:

Yucia 1 BeIYHC/IEHUSA

BbINOIHATB, coyeTass YCTHble U NMCbMeHHble NPUEMBI, apudMeTHyecKue JeUCTBUSA C
pallMOHAJIBHBIMHU YU CJIAMH.

HaxoauTp 3HaYeHUs YMCJIOBBIX BbIpaXKEHUH, NPUMEHATH pa3HOOOpa3Hble CIIOCOOBI U
NPUEMBl BbIYMCJIEHUS 3HAa4eHWUH JPOOHBIX BbIPaXKEHUH, COJepKalliX OObIKHOBEHHble U
JleCATUYHbIE POOH.

[lepexoauThb OT 0A4HOU GOPMbI 3aIMCU YUCEJ K APYTOMl (Ipeobpa3oBbIBATh [eCATUUHYIO
Jipo6b B OOBIKHOBEHHY!0, OOBIKHOBEHHYI0 B JeCATUYHYIO, B YAaCTHOCTU B OECKOHEUYHYIO
JIECITUUHYIO POOB).

CpaBHMBAThb U YNOPAAOYUBATH pAllMOHA/IbHBIE YUCJIA.

OKpyrafaTh YKCIIa.

BbINO/NHATE NPUKUJKY U OLIeHKY pe3yJ/ibTaTa BbIYMCAEHUH, OLleHKY 3HaYeHU U YU CTOBbIX
BbIpa>K€HU M. BBINOJIHATE AEHUCTBUSA CO CTENIEeHSAMH C HaTypaJIbHbIMU NIOKa3aTeJsIMU.

[IpuMeHATb NPpU3HAKHU [leJITMMOCTH, pa3JioXKeHrue Ha MHOXXUTe/M HaTypaJIbHbIX YU CeJl.



PemaTh NpakTHKO-OpHEHTHPOBAaHHbIEe 3aJja4M, CBA3aHHblEe C OTHOLIEHHWEM BeJIMYMH,
IPONOPLHOHANBbHOCTbIO BEJIMYUH, IPOLEHTaMH, UHTEePIPEeTUPOBATh pe3yJbTaThl pelleHUs
3a/la4 C y4ETOM OTpaHUYEHUH, CBA3AHHBIX CO CBOMCTBAMU pacCMaTpPUBaeMbIX 0O bEKTOB.

Anre6panyeckue BblpakeHUs

Wcnosb30oBaTh aire6panyecKkyl0o TEPMHUHOJIOTUI0O W CUMBOJIMKY, NPUMEHATb €é B
npolecce 0OCBOeHHS y4eO6HOro MaTepuaJa.

HaxouTbh 3HaueHUs1 GYKBEHHbIX BbIp)KEeHUH NIPY 3a/JaHHbIX 3HAUYEeHUSX IepeMEHHBIX.

BbIno/sHATE Npeo6pa3oBaHUA 1eJIOTO BBIPaXXEHHWS B MHOrOYJIEeH MpHUBeJeHUueM
NO06HBIX C/1araeMblX, pAaCKPbITHEM CKOOOK.

BbINO/NIHATE YMHOXKeHHe OJHOYIeHa Ha MHOTOYJEeH M MHOro4YjeHa Ha MHOIOYJIEH,
NpyUMeHATb GOpMyJIbl KBaZpaTa CyMMbl M KBaZipaTa pa3HOCTH.

OcyuiecTBJIATH pa3JjoKeHHe MHOTOYJIEHOB Ha MHOXHUTEJIA C TIOMOILBIO BbIHECEHUS 3a
CKOOKM 0011[eT0 MHOXKHTeJIsl, TPYNIIHPOBKHU CJ1araeMblX, IpuMeHeHUs1 GopMyJ1 COKpaIEHHOTO
YMHOXEHHUS.

[I[puMeHATh NpeoOpa30BaHMWA MHOTOYJIEHOB J[J1 pelleHHUs pas3/JMYHbIX 33Jad U3
MaTeMaTUKH, CMEXHbIX Ipe/JMEeTOB, U3 pealbHOM NPAKTHUKH.

Ucnosb30BaTh CBOWCTBA CTeNeHeW C HATypaJbHbIMM IOKasaTeJAMU  [JId
npeo6pa3oBaHUs BhIPOXKEHUH.

YpaBHeHUA M HepaBeHCTBa

Pemath JIMHelHble ypaBHEHUSA C OAHOM [lepeMeHHOU, IPUMeHsA NpaBUJia lepexosa OT
MCXOJHOTO YpaBHEHUS K PAaBHOCUJIBHOMY eMy. [IpoBepATh, ABJAETCA JIM YUCJIO KOPHEM
ypaBHEeHHUH.

[IpuMeHATH rpaduyeckre MeTo/ bl NPU pellleHUH JIMHENHBIX YPaBHEHUH U UX CUCTEM.

[Tog6upaTh nNpuUMephl Nap 4ucesl, ABJISOLMXCA pelleHHeM JIMHEWHOTO YpaBHEHMs C
JIByMf IepeMeHHbIMH.

CTpouTh B KOOpPJAMHATHOM MJOCKOCTHM TrpadUK JIMHEMHOTO YpaBHEHHUS C JByMs
nepeMeHHbIMH, N10JIb3ySACh 'PadUKOM, IPUBOAUTL IPUMeEpPHI pellleHUs] ypaBHEHHUS.

Pemartb cucTeMbl ABYX JIMHEWHBIX YPAaBHEHUH C [BYMsd IepeMeHHbIMH, B TOM 4uCJie
rpapuyecKu.

CocTaB/IAATh M pellaTb JIMHEMHOe ypaBHEHHWE WJIM CUCTEMY JIMHEHNHBbIX YPaBHEHUH 110
YCJIOBUIO 33/la4M, MHTEpPNPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4M MOJIy4eHHBIN
pe3yJ/bTar.

dyHKIUU

N306pakaTb Ha KOOpPAMHATHOM NpPsSAMOM TOYKH, COOTBETCTBYIOLIME 3aJlaHHbIM
KOOpJMHATaM, JIy4d, OTpe3KH, HHTepBaJ/bl, 3alMCbIBATb YMUCJIOBble IPOMEXYTKH Ha
ajsire6panyecKkoM si3bIKe.

OTMe4aTb B KOOPJMHATHOW IJIOCKOCTH TOYKH IO 3aJlaHHbIM KOOpJAWHATaM, CTPOUTH
rpaduKu JUHENHBIX QYHKUMUNA. CTpOUTh rpaduk GYHKIUM Y = |X|.

OnucbiBaTh € MOMOILbIO (QYHKUUKA HU3BECTHble 3aBUCMMOCTH MeX[Jy BeJUYUMHAMU:
CKOpOCTb, BpeMs, pacCTOsIHHe, [|eHa, KOJIMYeCTBO, CTOUMOCTb, IPOM3BOAUTEJIbHOCTh, BpeMH,
06 bEM PabOTHI.

HaxonuTb 3HaueHUe QYHKIMU M0 3HAYEHUIO €€ apryMeHTa.

[TonuMaTtb rpadryeckuii cnocob npecTaBaeHUs U aHa1M3a UHGOpMaluy, u3BjieKaTb U
MHTepNpeTUpoBaTh MHPOPMaALMIO U3 IPaPUKOB peabHbIX IPOLLECCOB U 3aBUCUMOCTEH.

K koHuy o00yyeHusi B 8 Kjacce o0yyaroLUHCS HOJYYUT CjAeAylolUe MNpeJMeTHble
pe3yJIbTaThl:

Yuca 1 BeIYHC/IEHUS



Wcnosib30BaTh Haya/IbHble NIPECTABJIEHUS O MHOXECTBE JAelCTBUTEJIbHBIX Yucel AJI
CpaBHEeHHUs, OKPYIJIeHUs U BbIYUCJIEHUH, U300paxkaThb JeUCTBUTEbHbIE YUC/Ia TOYKaMHU Ha
KOOPZAUHATHOM MPSAMOU.

[IpyMeHATb NOHATHE apUPMeTHUYECKOr0 KBaJJpaTHOTO KOPHS, HAaXOJUTbh KBaJipaTHbIE
KOPHH, HCIIOJIb3ys INpPU HEO0O0XOJUMOCTH KaJIbKyJATOp, BBINOJHATh Ipeo6pa3oBaHUs
BbIpaXX€HUH, COZleprKaLMX KBaZ|paTHbIe KOPHH, UCII0JIb3Ys CBOMCTBA KOPHEM.

Hcnosb30BaTh 3anucy GOJIBLIMX U MaJbIX YMCes C IMOMOLIbI0 AeCATUYHBIX Apobel U
crene”eu yuciaa 10.

Anre6panyeckue BblpakeHUs

[I[puMeHATh NMOHATHE CTENEeHU C LieJIbIM I[OKa3aTeJseM, BBINOJHATb Npeobpa3oBaHUsA
BbIpaXKe€HUH, COZlepKalMX CTeNIeHHU C 1ieJIbIM I10Ka3aTeJsIeM.

BBINOJIHATE TOX/AECTBEHHbIE IPe06pa30BaHUsA PalMOHAIbHbBIX BbIPAXKEHUN Ha OCHOBE
IpaBUJI JeUCTBUU HaJy MHOTOUYJIEHaMU U a/irebpandecKuMHU ApOoOsIMHU.

Pack/siafipIBaTh KBaJ[paTHBIM TPEX4JIeH HAa MHOXKUTEJIH.

[I[puMeHATh MNpeoOpa30BaHUA BbIPAXXKEHUW [JI1 pelleHUs pPas3JUYHBbIX 3ajayd U3
MaTeMaTUKH, CMEXHbIX Ipe/JMEeTOB, U3 pealbHOM NPAKTHUKH.

YpaBHeHUA M HepaBeHCTBa

Pemath IMHelHble, KBaJIpaTHbIe ypaBHEHHUS U pallMOHAIbHble YPaBHEHUS, CBOAALAECS
K HUM, CUCTEMBI IByX YPAaBHEHUH C [IByMd llepeMeHHbIMH.

[IpoBOAUTE NMpOCTeNIIMe UCCIeJOBAHUSA YPABHEHUM U CUCTEM YPAaBHEHUH, B TOM 4YHCJ/Ie
C MIpUMeHeHHeM rpadpuyecKux npeJjcTaBjieHul (ycTaHaBJWBaTh, UMeEeT JIU ypaBHEHHUE WJIU
CUCTeMa YypaBHEHUH pellleHUs, eC/IM UMeeT, TO CKOJIbKO, U ITpoyee).

[lepexoauTh OT cJ0BECHOW (OPMYJMPOBKM 33Jauu K eé ajqredbpaudyeckod MoOJesH C
IIOMOIIIbI0 COCTaBJIeHUs] ypaBHEHHUS WJU CUCTEMbl YpaBHEHUW, HUHTEpPIpeTUPOBaThb B
COOTBETCTBHUH C KOHTEKCTOM 3a/jla4y M0JIy4eHHbIN pe3y/1bTarT.

[I[puMeHATb CBOWCTBA YMCJOBBIX HepaBeHCTB /JJi CpPaBHEHMS, OLEHKH, pellaThb
JIMHelHble HepaBeHCTBa C OJHOW INepeMeHHOW M HX CUCTeMbl, JaBaTb TIpadUyecKylo
WJLJIIOCTPALIMIO MHOXKeCTBA pellleHWH HepaBeHCTBa, CUCTeMbl HePaBeHCTB.

dyHKIUU

[lonuMaTh ¥ UCHO/b30BaTh (QYHKIMOHA/JbHble MOHATUA U A3bIK (TEPMUHBI,
CUMBOJIMYECKHEe 0003HaYeHUs1), ONpe/iessiTh 3HaueHUue QYHKIMU N0 3HAYEeHHI0 apTyMeHTa,
onpezeATb CBOMCTBA GYHKLUU 110 €€ rpaduky.

CTpouTb rpaduky sieMeHTapHbIX QYHKL N BUAA:

y=k/x,y = x2,y = x3,y = |x|, y = VX, ONHCBIBaTb CBONHCTBA YMUCIOBON QYHKIHHU MO €é
rpaduky.

K koHLy o00yyeHus1 B 9 Kjacce 00yyaroLUHCS HOJYYUT CjAefyloliUe NpeJMeTHble
pe3yJIbTaThl:

Yucia ¥ BbIYUC/I€HUA

CpaBHMBaAThb U YHIOPAAOYUBATH pallMOHaJIbHbIE U UppallMOHa/IbHbIE YUCJIA.

BoinosiHATE apudMeTHdecKre AeHCTBUS C pallMOHAJbHBIMU YUC/IaMH, COYeTas YCTHbIe
Y IMCbMEeHHbIe IPUEMBI, BBINTOJIHATD BBIYMC/I€HUS C UPPALMOHA/IBHBIMU YHCJIAMHU.

HaxoauTp 3HayeHUs cTeneHeW C LieJIbIMA IOKa3aTeJs MU U KOPHeH, BBIYUCJIATH
3HAYEeHMUS YUCJIOBBIX BBIDKEHHUH.

OKpyrJaTh AeWCTBUTEJIbHbIE YHCJIA, BBINOJHATh NIPUKUAKY pe3yJbTaTa BbIYUCIEHUH,
OLIEHKY YHCJIOBBIX BbIpaXKE€HUH.

YpaBHeHUA M HepaBeHCTBa

Pemarh /iMHelHble UM KBaJpaTHble YpaBHEHWs, ypaBHEHMs, CBOJAALIMECSd K HUM,
npocTeiuve Apo6HO-palOHalbHble YPaBHEHHS.



Pematb cucTeMbl ABYX JIMHEWHBIX yPaBHEHUHU C IByMs NIepeMeHHBIMU U CUCTEMBI [IBYX
ypaBHEHHUH, B KOTOPBIX OJJHO ypaBHEHHE He ABJIAETCH JUHENHBIM.

PemarTb TekCTOBBIE 3aJjauyd ajredpanyeckuM CIOCOOOM C MOMOLIbI COCTaBJIEHUSA
yPaBHEHUA UJIA CUCTEMBI [IBYX YPABHEHUH C [IBYMA IlepeMeHHbIMH.

[IpoBOAWTE NpOCTENILIME UCC/IEOBAHUA YPABHEHUN U CUCTEM YPaBHEHUH, B TOM YU CJIe
C MpUMeHeHHeM TrpapuyecKux NpejcTaBJeHUl (yCcTaHAaBJUBATbh, UMeeT JIM YpaBHEHHE WU
CUCTeMa YypaBHEHUH pellleHUs, eC/IM UMeeT, TO CKOJIbKO, U ITpoyee).

Pemarh JiMHelHble HepaBeHCTBA, KBaJpaTHble HepaBeHCTBA, M300paxkaTh pelleHUue
HepaBeHCTB Ha YMCJOBOU NIPSAMOM, 3alIUCBIBATh pellleHHe C TOMOILbI0 CUMBOJIOB.

Pemarb cuCTeMBbl JIMHEMHBIX HePaBEHCTB, CUCTEMbl HEpPABEHCTB, BKJIOYalOLlMe
KBaJipaTHOEe HEPAaBEHCTBO, U300paXkaTh pellleHHe CUCTeMbl HePaBEHCTB Ha YHMCJIOBOU NPSIMOH,
3allMCBhIBATh pellleHHe C TOMOILbI0 CUMBOJIOB.

Hcnosib30BaTh HepaBeHCTBA NIPU pellleHUH pa3InYHbIX 3a7a4.

dyHKIUU

Pacno3HaBaTb QyHKIIMU U3yYeHHBIX BUOB. [loka3biBaTh cxeMaTHYeCKU PaclooKeHue
Ha KOOPJIMHATHOM MJIOCKOCTU rpaduKoB GyHKUUN BUa: y = kx, y =kx + b,y = k/x, y = ax2 + bx
+¢,y =x3,y =Vx y =[x/, B 3aBUCUMOCTH OT 3Ha4eHHil K03 UIHEHTOB, OMUCHIBATH CBOHCTBA
byHKIMM.

CTpouTb ¥ U306paXkaThb CXxeMaTH4YeCKU rpaduKu KBaApaTUYHbIX QYHKIIMM, ONUCBIBATH
CBOMCTBA KBaJlpaTUYHbIX PYHKLMH 110 UX rpaduKaM.

PacrnosHaBaTh KBaJjpaTUuHyl GyHKLUMIO 1o ¢GopMyJie, NOPUBOAUTb NpHUMephl
KBaJ[paTU4YHbIX QYHKIMN U3 pea/IbHON KU3HHU, QU3UKH, TeOMETPHUH.

YucioBble NOC/AeA0BaTEe/IbHOCTYA M IPOrpecCum

Pacno3HaBaTb apudMeTUYECKYIO0 U TeOMeTPHUUECKY0 IPOTrpeCcCUM MPU pa3HbIX COCO6ax
3aJlaHHUA.

BbINONIHATEL BBIYUCIEHUSA € UCNIOJIb30BaHUEM GOpPMyJ N-ro 4jeHa apuPpMeTHYeCKOU U
reoMeTpHUYeCcKOM NpOrpeccui, CyMMbI IIepBbIX N YJIEHOB.

M306pakaTh 4/ieHbl 10C/1e/0BaTebHOCTH TOYKaMH1 Ha KOOPAWUHATHOM MJIOCKOCTH.

Pematb 3a/1ayy, CBI3aHHbIE C YUCJOBbIMU N10CJI€40BATEJIbHOCTSAMHY, B TOM YU CJIe 3a/jla4U
M3 peaJIbHOM KU3HU (C UCNIOJIb30BaHMEM KaJIbKY/IATOPA, LUPPOBLIX TEXHOJIOTHUM).



TEMATHYECKOE IIV/TAHUPOBAHHE

7 KJIACC
KosmmyecTBOo yacoB
Ne n/n HaumeHOBaHue pa3jesioB U K I JneKTpoHHbIEe (EUPpOBbIE)
TEeM NPOrpamMMbl Bcero OHTPOJILHRIE pakTigeckue oOpa3oBaTeJIbHbIE pecypcChbl
pa6oThI pa6oThI
1 Yucia ¥ BeIYHC/IEHUS. 22 1 bubsmoTreka LIOK
PanpioHa/IbHbIE YK CJIa https://m.edsoo.ru/7f415b90
bubsmoTreka LIOK
2 AJreGpantieckue BbpkeHH 29 2 https://m.edsoo.ru/7f415b90
bubauorteka LHIOK
3 YPaBHEHHA 1 HEPABEHCTBA 20 1 https://m.edsoo.ru/7f415b90
4 KoopauHaThel U rpaduKHU. 19 1 bu6bsauoTteka [JOK
OyHKIUM https://m.edsoo.ru/7f415b90
bubsmoTreka LIOK
> e 12 1 https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[IPO'PAMME
8 KJIACC
KosinyecTBO 4acoB JJIeKTpOHHbIE
HaumMeHOBaHUe pa3jesioB M TEM (zudposbie)
Ne n/m nporpamMmb: Beero KO;ITpOJIbele Hp;lKanecxne 0Gpa3oBaTebHbIE
pao6oThbl pa6oThI pecypcbi
1 Yucsa ¥ BeIYHC/IEHUS. 14 bubanoTteka [JOK
KBasipaTHbIE KOPHHU https://m.edsoo.ru/7f417af8
? Yucna v BeruucaeHus. CTeneHsb C 3 1 bubaunoreka LIOK
LieJIbIM II0Ka3aTeJeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckure BbIpayKeHHS. 3 bubsaunoteka [JOK
KBajipaTHbIN TpEX4JieH https://m.edsoo.ru/7f417af8




4 Anrebpaunyeckue BblpaXKeHHUs. 17 1 BbubanoTeka LIOK
Anre6panyeckasi Jpo6b https://m.edsoo.ru/7f417af8
5 YpaBHeHUA U HepaBeHCTBa. 17 1 BbubanoTeka LIOK
KBajipaTHbIe ypaBHEeHHUs https://m.edsoo.ru/7f417af8
6 YpaBHeHUd U HEpaBeHCTBA. 10 bubaunoreka JOK
CucTeMbl ypaBHEHUH https://m.edsoo.ru/7f417af8
v YpaBHeHUd U HepaBeHCTBA. 11 1 BbubanoTeka LIOK
HepaBeHcTBa https://m.edsoo.ru/7f417af8
bubanoreka LIOK
8 PyHKuuM. OCHOBHbIE NOHATHS > https://m.edsoo.ru/7f417af8
bubanoTteka [JOK
? Pyniuuu. Hncroseie pyHKipn ) 1 https://m.edsoo.ru/7f417af8
bubanoreka LIOK
10 [TosTopenue 1 0606uieHHe 8 1 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 6 0
[IPO'PAMME
9 KJIACC
KosimyecTBo yacoB
Ne HaumMeHOBaHue pa3jesioB U TEM Konrponpase  pakTiyeckue JneKTpoHHbIEe (UPpOBbIE)
orpa oGpa3oBare e pecypc
n/no NMpOorpaMmbl Bcero paGoTEI paGoTEI pa3oBaTeJibHbIE PecypChl
1 Yucaa U BbIYMCAEHUS]. 11 1 bubanoreka LIOK
JlelicTBUTE/IbHBIE YK CIa https://m.edsoo.ru/7f419d08
2 YpaBHeHUd U HEpaBeHCTBA. 14 1 bubauoteka [JOK
YpaBHEHUS C OJHOU NepeMeHHOU https://m.edsoo.ru/7f419d08
3 YpaBHeHUd U HEpaBeHCTBA. 11 1 bubaunoteka [JOK
CucTeMbl ypaBHEHUH https://m.edsoo.ru/7f419d08
4 YpaBHeHUA U HepaBeHCTBa. 15 1 BbubanoTeka LIOK
HepaBeHcTBa https://m.edsoo.ru/7f419d08




bubanoreka LIOK

> Cynkupn 17 https://m.edsoo.ru/7f419d08
6 YucoBbIe MOC/JAe0BaTENbHOCTH 15 Bubanorexa LIOK
https://m.edsoo.ru/7f419d08
7 [loBTOpEHME, 0600611IEHUE, 19 bu6anoTteka [JOK
cUcTeMaTH3alus 3HAaHUHI https://m.edsoo.ru/7f419d08
OBIIEE KOJMYECTBO YACOB 10 102

[TPO'PAMME




IIOYPOYHOE IIVIAHUPOBAHHE
7 KJIACC

Ne
n/m

Tema ypoka

Kosin4ecTBO 4acoB

KoHTpoOJIbHBIE

Bcero
pa6oThbl

IIpakTHYeckue
pa6oThI

Jdarta
U3y4YeHUs

JneKTpoHHbIe HHMPOBLIE
o6pa3oBaTeJ/ibHbIe pecypcChl

[lonsaTHE pal¥OHaJILHOT'O
Yyucjia

ApudmeTnueckre
JeMCTBUS C
panMoHaJIbHBIMU YHCJIaMHU

ApudmeTndeckre
JeMCTBUSA C
panMoHaJIbHBIMU YHCJIaMU

ApudmeTuueckre
JeMCTBUSA C
panMoHaJIbHBIMU YHCJIaMU

ApudmeTuueckre
JeMCTBUS C
paLlMOHAJIBHBIMU YUCJIAaMHU

HpI/ISHaKI/I AE€JIMMOCTH,
pa3JioKEeHHUA Ha
MHOXHWUTEJIN HAaTYypPaJIbHBIX
quceJ

HpI/ISHaKI/I AE€JIMMOCTH,
pa3JioKeHHUA Ha
MHOXHWUTEJX HAaTYypPaJIbHBIX
qyHuceJl

CpaBHeHUE,
ynopsiJilouiBaHUe
pallMOHAJIbHBIX Y CEJI




CpaBHeHUE,
ynopsiJilouiBaHUue
palMOHaAJIbHBIX UM CEJ

10

CpaBHeHME,
ynopsiJilouiBaHUue
palMOHAJIbHBIX UM CEJ

11

CreneHs C HaTypaJIbHbIM
INIOKa3aTeJieM

bu6anoTteka [JOK
https://m.edsoo.ru/7f4211de

12

CreneHs C HaTypaJIbHbIM
IIOKa3aTeJieM

bu6anoTteka [JOK
https://m.edsoo.ru/7f421382

13

CBOMCTBA CTEIIeHHU C
HaTypaJibHbIM
IIoKasaTreJsieM

bu6anoTteka [JOK
https://m.edsoo.ru/7f42154e

14

CBo¥icTBa CTeNeHHU €
HaTypaJIbHbIM
noKasaTeJsieM

bu6anoTteka [JOK
https://m.edsoo.ru/7f4218be

15

CBolicTBa CTeNeHHU ¢
HaTypaJIbHbIM
noKasaTeJsieM

16

PenieHune oCHOBHBIX 3a7a4
Ha ApoOU, MPOLEHTHI U3
peasibHOU MPAKTUKU

17

PenieHune oCHOBHBIX 3aa4
Ha Apo6H, MPOLEHTHI U3
peasibHOM MPAKTUKHU

18

PenieHne oCHOBHBIX 3a7a4
Ha Ipo6u, NPOLIEHTHI U3
peasibHOM NPaKTUKU

19

PeasibHbIE 3aBUCHMOCTH.
[IpsiMas 1 obpaTHas
NPOMOPIMOHATBHOCTH




20

PeasibHble 3aBHCHMOCTH.
[Ipsimas u o6paTHas
MPONOPLMOHAJIIbHOCTHU

21

PeasibHble 3aBUCMMOCTH.
[Ipsimas u o6paTHas
IPONOPLIMOHAIBHOCTH

22

KonTposibHas paboTta Ne 1
o TeMe "PanvoHaJibHbIE
yucaa"

23

By}(BeHHbIe BbIpa*K€HHUA

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

24

[lepemeHHbIE.
JonycTrMble 3HaYeHUA
nepeMeHHbIX

25

®opmy.ibl

26

[Ipeo6pasoBaHue
OYKBEHHbIX BbIpa)KeHHUH,
pPacKpbITHE CKOOOK U
npuBeJieHUe N0J00HbIX
caraeMbIx

bubaunoreka LIOK
https://m.edsoo.ru/7f41fafa

27

[Ipeobpa3oBaHue
OYKBEHHbIX BbIpa>KEHUH,
pacKpbITHE CKOOOK U
npUBeJeHUe NOA06HBIX
caraeMbIx

bu6anoTteka [JOK
https://m.edsoo.ru/7f41fd70

28

OJIHOYJIEHBI

29

OnHoYIeHbl. YMHOXKeHHe
OoJIHOYJIeHOB. Bo3BeneHue
OJIHOYJIEHA B CTEINIEHb

30

OHO4YJIeHbl. YMHOXeHHe
oJlHOYJIeHOB. Bo3BesieHne
OJlHOYJIEHA B CTENEHb




OnHoYIeHbl. YMHOXKeHHe

31 oJHou4JIeHOB. Bo3BeneHue
OJJHOYJIEHA B CTENEHb
OHO4YJIeHbl. YMHOXeHHe
32 oJHou4JIeHOB. Bo3BeneHue
OJJHOYJIEHA B CTENEHb
bu6anoTteka [JOK
33 MuorotneHbl https://m.edsoo.ru/7f42276e
34 MHorousieHsl. CioKeHue,
BbIYUTAHHE MHOTOYJIEHOB
35 MHoOro4/1eHbl. YMHOXKeHHEe bu6saunoteka [JOK
OJIHOYJIeHa Ha MHOTO4YJIeH https://m.edsoo.ru/7f421382
36 YMHOXeHMe MHOT04JIEHOB Bubanorexa [IOK
https://m.edsoo.ru/7f42154e
37 YMHOXeHHEe MHOTO4YJIEHOB Bubanorexa [IOK
https://m.edsoo.ru/7f4218be
38 YMHOXeHre MHOTO4YJIEHOB Bubmorexa [[OK
https://m.edsoo.ru/7f422930
o | Kompoman patora e sutmorera 101
" ' https://m.edsoo.ru/7f422af2
MHoOTro04/1eHbI
40 @®opMyJibl COKpalEHHOTO BbubanoTeka LIOK
YMHOXEHHUSI https://m.edsoo.ru/7f42432a
41 ®opMyJibl COKpaAILLEHHOTO bubaunoreka [JOK
YMHOX€EHHUsI https://m.edsoo.ru/7f42464a
42 @®opMyJibl COKpalEHHOTO bubaunoreka LIOK
YMHOX€EHHUsI https://m.edsoo.ru/7f424c12
43 @®opMyJibl COKpalEHHOTO BbubanoTeka LIOK
YMHOXEHHUSI https://m.edsoo.ru/7f424fd2
44 ®opMyJibl COKpaILEHHOTO bu6anoTteka [JOK

YMHOXEeHHUS

https://m.edsoo.ru/7f4251d0




45

@®opMyJibl COKpalleHHOT O
YMHO€eHHUSs

bubanoreka LIOK

https://m.edsoo.ru/7f422cc8

46

Paznoxenue
MHOTI'04YJIEHOB Ha
MHOXXUTEJNU

bubanoreka LIOK

https://m.edsoo.ru/7f423312

47

Paznoxenue
MHOTI'04YJIEHOB Ha
MHOXKUTEJIU

bu6anoTteka [JOK

https://m.edsoo.ru/7f4237fe

48

Passioxenue
MHOTOYJIEHOB Ha
MHOUTEJU

bu6anoTteka [JOK

https://m.edsoo.ru/7f4239de

49

Passioxenue
MHOTOYJIEHOB Ha
MHOXUTEJIU

50

Paznoxenue
MHOTI'04YJIEHOB Ha
MHOXXUTEJNU

bubaunoreka LIOK

https://m.edsoo.ru/7f423182

51

KoHTposibHas paborta Ne 3
no TeMe "Anre6panyeckue
BbIpaKEHUS"

52

YpaBHeHUe, IpaBuUJIa
npeo6pa3oBaHUs
ypaBHeHHH,
PaBHOCHUJIBHOCTb
ypPaBHEHUU

53

JluHeliHOe ypaBHEHUE C
OJJHOM MepEMEHHOM,
pelLieHUe JIMHEWHBIX
ypPaBHEHUU

54

JluHeliHOe ypaBHEHUE C
OJJHOM MEpEMEHHOH,

bubanoreka LIOK

https://m.edsoo.ru/7f420482




pelieHUe JIMHEWHBIX
ypPaBHEHUU

JluHeliHOe ypaBHEHUE C
OZJHOM MEpEMEHHOM,

o5 pelieHUe JIMHEWHBIX
ypPaBHEHUU
JluHeliHOe ypaBHeHUe C
56 OJIHOM MepEMEHHOM, bu6anoTteka [JOK
pelieHue JTMHEUHBIX https://m.edsoo.ru/7f422fca
ypPaBHEHUU
JluHeliHOe ypaBHeHUe C
57 OZJHOU MepeMEeHHOH, BbubanoTeka LIOK
pelieHue JTMHEUHBIX https://m.edsoo.ru/7f42064e
ypPaBHEHUU
cg Pemenue 3aga4 c bu6anoTteka [JOK
MIOMOIIbI0 YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3agay c bubaunoreka LIOK
OMOIIbI0 YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenue 3agay c bubaunoreka LIOK
NIOMOIIbI0 YPaBHEHUH https://m.edsoo.ru/7f420e6e
61 Pemenue 3aga4 c bu6anoTteka [JOK
MOMOIIbI0 YpaBHEHUH https://m.edsoo.ru/7f42836c
62 Pemenue 3agay c bubaunoreka LIOK
MIOMOIIbI0 YpaBHEHUH https://m.edsoo.ru/7f427c32
JluHeliHOe ypaBHEHUE C
63 JBYM llepeMeHHbIMU U
ero rpaduk
JluHeliHOe ypaBHEHUE C
64 JBYM{ llepeMeHHbIMU U

ero rpadpuk




Cucrema ByX JTMHEHWHBIX

65 ypaBHEHUH C ABYMS
nepeMeHHbIMHU
66 PemeHue cuctem bu6anoTteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4284de
67 Pemenue cucrem bubanoreka LIOK
ypaBHEHUH https://m.edsoo.ru/7f42865a
68 PemeHue cuctem bu6anoTteka [JOK
ypaBHEHUH https://m.edsoo.ru/7f4287d6
69 Pemenune CHCTeM
ypaBHEHUU
70 Pemenue CUHCTeM
ypaBHEHUN
7 norene Tacmme bu6morera LIOK
" https://m.edsoo.ru/7f421044
ypaBHEHUs
72 KoopauHaTa ToukH Ha BbubanoTeka LIOK
npsiMmou https://m.edsoo.ru/7f41de76
73 YucoBble IPOMEXKYTKU Buborexa LIOK
https://m.edsoo.ru/7f41dff2
PaccTosiHue Mexay AByMA
74 TOYKaMHU KOOPAWHATHOU
npsIMOU
g [IpsaMoyroJibHas cucTeMa bubaunoreka [JOK
KOOPJMHAT Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
76 YreHue rpadpuKkoB BbubanoTeka LIOK
peasibHbIX 3aBUCUMOCTEH https://m.edsoo.ru/7f41ea24
[TonsTue GyHKIUU.
77 CBoiicTBa QYyHKIIMU. bubaunoteka [JOK

BbluMcieHne 3HaYeHU
byHKIMM o popMy.ie

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




78

Brruucienuve 3Ha4eHU U
byHK1MM 0 popMy.Jie

bubanoreka LIOK
https://m.edsoo.ru/7f427e8a

79

['paduk dpyHKIIMU

80

[IpuMepsbl rpadUKoOB,
3a/laHHbIX GOpPMYyJIaMH.
YreHue rpadpuKkoB

bGYyHKIMH

bu6anoTteka [JOK
https://m.edsoo.ru/7f41e8a8

81

[Ipumepsl rpaduKoB,
3aJlaHHBIX GOpMyIaMHU

82

[Ipsamas
NpPONOPIHOHATBHOCTh

bu6anoTteka [JOK
https://m.edsoo.ru/7f41ed80

83

JluHelHasa PyHKUUSA

bubaunoreka LIOK
https://m.edsoo.ru/7f427282

84

JluHelHasa QyHKUUS.
[TocTpoeHue rpaduka
JIMHEWHOW QYHKIUU

bubanoreka LIOK
https://m.edsoo.ru/7f426d1e

85

JluneitHas pyHKUUS.
[TocTpoeHnue rpadpuka
JIMHEWHOW QYHKIUU

86

JluHelHasa QyHKUMS.
[Toctpoenue rpadpuka
JIMHEWHOW QYHKIUHU

87

JluHelHasa QyHKUMS.
[Toctpoenue rpadpuka
JIMHEWHOW QYHKIUU

88

JluneitHas pyHKUUS.
[ToctpoeHnue rpadpuka
JIMHEWHOW QYHKIUU

bubaunoreka LIOK
https://m.edsoo.ru/7f41e42a

89

['paduk GyHKIUHU Y =|X|




90

KoHTposibHas paborta Ne 5
no teme "KoopauHaThl 1
rpaduku. PyHKIUN"

bu6anoTteka [JOK
https://m.edsoo.ru/7f41f50a

91

[ToBTOpEHME OCHOBHBIX
NOHATHUU U METOZ,0B Kypca
7 Kjacca, 060611eHHe
3HaHUH

92

[ToBTOpEHME OCHOBHBIX
NOHATHUU U METOZ0B Kypca
7 Kjacca, 060611eHHe
3HaHUH

bubaunoreka LIOK
https://m.edsoo.ru/7f429f32

93

[ToBTOpEHME OCHOBHBIX
NOHATHUU U METOZ,0B Kypca
7 Kjacca, 0606111eHHe
3HaHUU

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

94

[ToBTOpEHME OCHOBHBIX
NOHSITUU U METOZ0B Kypca
7 Kjacca, 0606111eHHe
3HaHUH

95

[ToBTOpEHHE OCHOBHBIX
NOHSITUU U METOZ0B Kypca
7 KJ1acca, 060611eHHe
3HaHUH

bu6anoTteka [JOK
https://m.edsoo.ru/7f42a27a

96

[ToBTOpEHME OCHOBHBIX
NOHSITUU U METOZ0B Kypca
7 KJ1acca, 060611eHHe
3HaHUH

bub6aunoTteka [JOK
https://m.edsoo.ru/7f42a900

97

HTorosad KoHTpOJIbHAsA
pabota N2 6 /
Bcepoccuiickas
IpoBepoYHasd paboTa

bu6anoTteka [JOK
https://m.edsoo.ru/7f429c6¢




98

[ToBTOpEHME OCHOBHBIX
NOHATHUU U METOZ0B Kypca
7 Kjacca, 060611eHHe
3HaHUU

99

[ToBTOpEHME OCHOBHBIX
NOHSITUU U METOZ0B Kypca
7 Kjacca, 0606111eHHe
3HaHUH

bu6anoTteka [JOK
https://m.edsoo.ru/7f41f078

100

[ToBTOpEHME OCHOBHBIX
NOHSITUU U METOZ0B Kypca
7 KJ1acca, 060611eH1e
3HaHUH

bu6anoTteka [JOK
https://m.edsoo.ru/7f41f1fe

101

[ToBTOpEHME OCHOBHBIX
NOHSITUU U METOZ0B Kypca
7 KJ1acca, 060611eHHe
3HaHUH

bu6anoTteka [JOK
https://m.edsoo.ru/7f427412

102

[ToBTOpeHHE OCHOBHBIX
NOHSATUHN U METOJIOB Kypca
7 KJ1acca, 060611eH1e
3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O
[TPO'PAMME

102

8 KJIACC

Ne
n/m

Tema ypoka

KoJin4yecTBO 4acoB

Bcero

KoHTpoOJIbHBIE
pa6oThbl

IIpakTH4Yeckue
pa6oThbl

Jdara
U3y4YeHUs

JneKTpoHHbIe HHMPOBLIE
o6pa3oBaTeJibHbIE pecypChl

[loBTOpeHue. [lericTBUA C
OZJHOYJIEHAMHU U
MHOTr04JIeHaMH




[ToBTOpeHue. opmy.ibl
COKpalleHHOTO
YMHOeHHUs

[TousagTHE 06
HMppalMoOHaJbHOM YK CIIEe

bu6anoTteka [JOK
https://m.edsoo.ru/7f42eaaa

JlecaThu4yHbIE
NpUOGJIMKEHUS
MppaLMOHAJIbHbIX YU CEJI

JlecTBUTENbHBIE YHCIA

CpaBHeHUe
JIeMCTBUTEJIbHBIX YHCEJ

KBazpaTHbIN KOpeHb U3
qyucaa. ApupmeTrndeckuin
KBaJipaTHbIX KOPEHb

bub6aunoTteka [JOK
https://m.edsoo.ru/7f42d452

YpaBHeHHe BU/Ja X° = a

CoicTBa
apudMeTUYECKUX
KBaJI[paTHbIX KOpHEH

bu6anoTteka [JOK
https://m.edsoo.ru/7f42d862

10

CoicTBa
apupMeTHIecKux
KBa/JIpaTHBIX KOPHENU

bubaunoreka LIOK
https://m.edsoo.ru/7f42d862

11

[Ipeo6pasoBaHue

YU CJI0BBIX BbIPA)KEHUH,
coZleprKalux
KBaJIpaTHble KOPHHU

bu6anoTteka [JOK
https://m.edsoo.ru/7f42dd26

12

[Ipeo6pasoBaHue

YU CJI0BBIX BbIPA)KEHUH,
coZleprKalux
KBaJlpaTHble KOPHU

bu6anoTteka [JOK
https://m.edsoo.ru/7f42ded4

13

[Ipeo6pa3oBaHue
YHCJIOBBIX BbIPAKEHUH,

bu6anoTteka [JOK
https://m.edsoo.ru/7f42e0be




coZleprKalux
KBaJIpaTHble KOPHHU

[Ipeo6pasoBaHue
14 YUCJIOBBIX BbIPAXKEHHUH, bu6anoTteka [JOK
coJleprKalux https://m.edsoo.ru/7f42e262
KBaJIpaTHble KOPHHU
15 CTeneHb C LleJIbIM bu6anoTteka [JOK
noKasaTejieM https://m.edsoo.ru/7f4354a4
16 CBo¥icTBa CTENEHHU C bu6anoTteka [JOK
L[eJIBIM [TI0Ka3aTeJieM https://m.edsoo.ru/7f435648
17 CBOMCTBA CTEIEHU C bubaunoreka LIOK
I[eJIbIM NTOKa3aTeJIeM https://m.edsoo.ru/7f435648
18 CBo¥iCcTBa CTENEHHU C bu6anoTteka [JOK
1[eJIbIM NTOKa3aTeJIeM https://m.edsoo.ru/7f435648
19 CBo¥icTBa CTENEHHU C bu6anoTteka [JOK
L[eJIBIM [TI0Ka3aTeJieM https://m.edsoo.ru/7f43599a
20 CBOMCTBA CTEIEHU C bubaunoreka LIOK
I[eJIbIM NTOKa3aTeJIeM https://m.edsoo.ru/7f435ed6
CTtaHpapTHas 3aMUCh
yucJsa. Pasmepsl
00'bEKTOB OKPY>KAIOILETO
21 Mupa (oT 3/ieMeHTapHbIX bubaunoteka [JOK
YaCTHUILL 10 KOCMHUYECKUX https://m.edsoo.ru/7f436098
00'bEKTOB),
JUIMTEJIbHOCTD MPOIeCCOB
B OKPY?KaKOIllEM MHUpE
22 KBazpaTHbIM TPEXYJIEH
Pasnioxenue N bub6aunoTteka [JOK
23 KBaJpaTHOIO TpEX4yJeHa

Ha MHOXXHUTeEJIN

https://m.edsoo.ru/7f42fd38




Pa3noxxkeHue

24 KBa/JIpaTHOI'0O TPEx4JIeHa Buborexa LIOK
https://m.edsoo.ru/7f42fd38
Ha MHOXKUTEJH
KonTposibHas paboTta Ne
7t 1 no Temam "KBajapaTHble BbubanoTeka LIOK
KopHU. CTeneHu. https://m.edsoo.ru/7f42ec80
KBaapaTHbIM TpexyJieH"
bu6anoTteka [JOK
26 Anrebpanecias ApoGo https://m.edsoo.ru/7f430382
JlonnycTuMble 3Ha4YeHUA
27 nepeMeHHbIX, BXOJSAIUX
B asirebpanyeckue
BbIpaXKEHHUS
JlonnycTuMble 3Ha4YeHUA
)8 nlepeMeHHbIX, BXOJSAIUX
B asirebpanyeckue
BbIpa)KeHUSs
29 OcHOBHOE CBOMCTBO bubanoreka LIOK
ajire6panyecKou Apoou https://m.edsoo.ru/7f4308e6
. bub6aunoTteka [JOK
30 Coxpauenye ApoGer https://m.edsoo.ru/7f430a8a
. bubanoreka LIOK
31 Cokpauertie ApoGei https://m.edsoo.ru/7f430f44
. bu6anoTteka [JOK
32 Coxpauenie ApoGeit https://m.edsoo.ru/7f430f44
Cio’keHue, BbIYUTAHUE, Bu6noTeka LIOK
33 yMHOMCHHIE 1 ACJICHUE | https://m.edsoo.ru/7f43128c
asiredbpanyeckux apoben
Cio’keHue, BbIYUTAHUE, BuGmuorexa LOK
34 YMHOK€eHUE U JleJIeHHne

ayirebpanyeckux apobei

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




CJiokeHU e, BbIYUTAHHUE,

35 YMHOXKEHUE U JleJIeHue Bubanorexa [IOK
. https://m.edsoo.ru/7f4318c2
asiredbpanyeckux Apoben
Cio’keHue, BbIYUTAHUE, Bu6noTeka LIOK
36 yMHOMCEHHIE 1 ACJICHUE https://m.edsoo.ru/7f431a20
asirebpanyeckux aApobeu
Cio’keHue, BbIYUTAHUE,
37 YMHOK€EHUE U JleJIeHHne
asirebpanyeckux Apoobei
[Ipeo6pasoBaHue
33 BbIpa)KEHUH, bub6anoTteka [JOK
coJleprKalux https://m.edsoo.ru/7f43259c
ajrebpauyeckue Apobu
[Ipeo6pasoBaHue
39 BbIpa)KEHUH, bu6anoTteka [JOK
coJleprKalux https://m.edsoo.ru/7f432736
asirebpanyeckye Apoou
[Ipeo6pasoBaHue
40 BbIpa)KEHUH, bu6anoTteka [JOK
coJleprKalux https://m.edsoo.ru/7f432736
asirebpanyeckre Apoou
[Ipeo6pa3oBaHue
41 BbIpa)KEHUH,
cozieprKalux
asiredbpanyeckre Apoou
KonTposibHas paboTta Ne Bu6uoreka LIOK
42| Zmoteme ,, https://m.edsoo.ru/7f431d36
Anrebpaunyeckas pobb
43 KBazpaTHOe ypaBHeHUe BuGorexa LOK
https://m.edsoo.ru/7f42eela
44 HenosiHoe kBagpaTHOe bubauoteka [JOK

ypaBHEHHE

https://m.edsoo.ru/7f42eela




HenoJsiHoe kBagpaTHOe

bubanoreka LIOK

45 ypaBHEHHE https://m.edsoo.ru/7f42eela

46 ®opmysna kKopHeH BbubanoTeka LIOK
KBaJI[paTHOI'0 ypaBHEHHsI https://m.edsoo.ru/7f42f158

47 ®opmysia KOpHen bubaunoteka [JOK
KBaJIpaTHOI'0 YpaBHEHHUsI https://m.edsoo.ru/7f42£3f6

48 ®opmysna kopHeH Bbubanoteka LIOK
KBa/JI[paTHOI'0 ypaBHEHHUsI https://m.edsoo.ru/7f42f5a4

bubaunoreka LIOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6anoTteka [JOK

>0 Teopema Buera https://m.edsoo.ru/7f430076
PemeHve ypaBHeHHUH, Bu6auoreka LIOK

>1 CBOAATMXCH K https://m.edsoo.ru/7f43c542
KBaJpaTHbIM
PelieHre ypaBHeHUH, Bu6noTeka LIOK

o2 CBOAATIIXCA K https://m.edsoo.ru/7f43c3d0
KBaJpaTHbIM
PelieHre ypaBHeHUH,

53 CBOJAIINXCA K
KBaipaTHbIM
[IpocTeiimue fpo6bHO- Bu6noTeka LIOK

>4 banoHaIbHbIC https://m.edsoo.ru/7f4328¢c6
ypaBHeHHUsI
[IpocTeiimue fpo6bHO- Bu6noTeka LJOK

>5 palifoHaIbHpIe https://m.edsoo.ru/7f432bé6e
ypaBHeHHUSs
PelieHue TEKCTOBBIX

56 3a/Ja4 C MOMOIIbIO

KBaJpaTHbIX ypaBHEHUH




57

Penienune TeKCTOBBIX
3a/a4 C TOMOIIbI0
KBa/IpaTHbIX YPaBHEHUU

bu6anoTteka [JOK
https://m.edsoo.ru/7f42f75c

58

PelieHue TEKCTOBBIX
3a/1a4 C MOMOUIbIO
KBaJpaTHbIX YypaBHEHUH

bu6anoTteka [JOK
https://m.edsoo.ru/7f42f8f6

59

KonTposibHas paboTta Ne
3 no Teme "KBaapaTHbie
ypaBHeHHUs"

bubaunoreka LIOK
https://m.edsoo.ru/7f4301£2

60

JlvHelHOe ypaBHeHHUeE C
JIByMs IepeMeHHbIMH,
ero rpaduk, npuMepsbl
pellleHUs] ypaBHEHUU B
LeJIbIX YUCJIAX

61

PemeHue cucrem AByx
JIMHEUHBIX yPaBHEHUH C
JIByMs lepeMeHHbIMHU

62

Pemenue cucreMm aByX
JIMHEUHBIX YPAaBHEHUH C
JIByMsl IepeEMEHHBIMU

63

Pemenue cucrem aByX
JIMHEUHBIX YPAaBHEHUH C
JIByMsl lepeMeHHbIMHU

64

[IpuMepsl pelieHUs
CHCTEeM HeJIMHENHbIX
ypPaBHEHUH C JBYyMS
nepeMeHHbIMU

65

[IpuMepsl pelieHuda
CHCTEeM HeJIMHEMHbIX
ypPaBHEHUH C JByMS
nepeMeHHbIMHU




66

[IpuMepsl pelieHuda
CHCTEeM HeJIMHENHbIX
ypPaBHEHUH C JBYyMS
repeMeHHbIMU

67

['paduueckas
UHTepnpeTanus
ypaBHEHUs C JBYMs
nepeMeHHbIMU U CUCTEM
JIMHEUHBIX YPAaBHEHUH C
JIByMs1 IepeMeHHbIMU

bub6anoTteka [JOK
https://m.edsoo.ru/7f43d6d6

68

Penienune TeKCTOBBIX
3a/a4 C IOMOIIbI0 CUCTEM
ypaBHEHU

69

PelieHue TEKCTOBBIX
3a/1a4 C MOMOIUIbI CUCTEM
ypaBHEHU

70

YucnoBble HepaBEeHCTBA U
HUX CBOMCTBa

71

HepaBeHcTBO c ogHOM
nepeMeHHOM1

72

JliHelHble HepaBEHCTBA
C OIHOM IIepeMeHHOU U
UX pellleHue

bu6anoTteka [JOK
https://m.edsoo.ru/7f42c692

73

JIMHelHbIe HepaBEeHCTBA
C OJHOU IlepeMeHHO! U
UX pelieHue

bu6anoTteka [JOK
https://m.edsoo.ru/7f42c840

74

JIMHelHbIe HepaBEeHCTBA
C OJHOU IlepeMeHHO! U
VX pelleHue

75

CucreMbl JIMHEHHBIX
HEPaBEHCTB C OAHOH

bubanoreka LIOK
https://m.edsoo.ru/7f42cb88




IepeMeHHOU U UX
pelueHue

76

CucTeMbl TMHENHBIX
HEPaBEHCTB C OHOH
IepeMeHHOU U UX
pelieHue

bu6anoTteka [JOK
https://m.edsoo.ru/7f42cd2c

77

CucteMbl JIMHEWHBIX
HEepPaBeHCTB C OJHOU
IepeMeHHOU U UX
pelueHue

78

CucteMbl JIMHEWHBIX
HEpPaBEHCTB C OHOU
IepeMeHHOU U UX
pelueHue

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

79

N306pakeHue pelieHUs
JIMHEMHOT'0 HepaBeHCTBa
M UX CUCTEM Ha YUCJIOBOM
npsiMOU

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

80

KonTposibHas paboTta Ne
4 no TeMaM
"HepaBeHcTBa. CUCTEMBI
ypaBHEHHUU"

81

[ToHaTHe QyHKIUU.
Cnoco6bI 3afjaHUsA

OYHKIIUM

bu6anoTteka [JOK
https://m.edsoo.ru/7f433c12

82

O6JsiacTb onpeesieHUs U
MHO>XeCTBO 3Ha4eHU U

byHKIIUM

bubaunoreka LIOK
https://m.edsoo.ru/7f433d84

83

'paduk pyHkyum.
[IpuMeprl rpadpvKoB
bYHKIMH, OTpaXKaroux
peaJibHble IPOLeCcChl




84

YTeHue v mocTpoeHue
rpa¢ukoB QYHKIUN

85

CBoiicTBa PyHKILMHU, UX
0TOOpaXkeHHe Ha
rpaduke

86

@yHKIMM, ONKChIBAIOILNE
NpsMYI0 U 0OPATHYIO
NpOINOpIMOHa/NbHbIE
3aBUCHUMOCTH, UX
rpadpuku

bubaunoreka LIOK
https://m.edsoo.ru/7f434bbc

87

®yHKIMHY, ONMChIBAIOIINE
NpSIMYI0 U 0OpaTHYI0
NpPONOPLUOHAIbHBIE
3aBUCUMOCTH, UX
rpaduku

88

['unep6oJia

89

['unep6osa

bubaunoreka LIOK
https://m.edsoo.ru/7f4343e2

90

Ipadpuk GyHKIUH Y = X°

bubaunoreka LIOK
https://m.edsoo.ru/7f434572

91

Ipaduk PyHKIUH ¥ = X°

92

DyHKIUU y =X, y =X,y =
Vx, y = |x|; rpadpudeckoe
pellieHre YpaBHEeHHUH U
CHCTEM ypaBHEHUH

bubaunoreka LIOK
https://m.edsoo.ru/7f434d38

93

DyHKIUU y =X, y =X,y =
Vx, y = |x|; rpadpudeckoe
pelieHHe ypaBHEHUH U
CHUCTEM YpaBHEHUU

bubaunoreka LIOK
https://m.edsoo.ru/7f434d38

94

KonTposibHas paboTta Ne
5 no TeMe "YucsioBele

byHkuKn"

bu6anoTteka [JOK
https://m.edsoo.ru/7f42c9e4




95

[IoBTOpEHHE OCHOBHBIX
MOHATHUH U METO/IOB
KypCOB 7 ¥ 8 KJIacCOB,
0600611eHYe 3HaHUH

bubaunoreka LIOK
https://m.edsoo.ru/7f43736¢

96

[IoBTOpEHME OCHOBHBIX
NOHATHUMN U METO/|0B
KypCOB 7 ¥ 8 KJIacCOB,
060061eHYe 3HaHUH

97

[IoBTOpEHHE OCHOBHBIX
MOHATUM U METO/0B
KypcoB 7 ¥ 8 KJ1acCoB,
0600611eHYe 3HaHUH

bu6anoTteka [JOK
https://m.edsoo.ru/7f437510

98

HToroBas KOHTpOJIbHAA
pab6oTa / Bcepoccuiickas
npoBepoyHas paboTa

bubaunoreka LIOK
https://m.edsoo.ru/7f434eb4

99

[IoBTOpEHHE OCHOBHBIX
NOHATHUMN U METO/|0B
KypCOB 7 ¥ 8 KJIacCOB,
0600611eHYe 3HaHUH

bub6aunoTteka [JOK
https://m.edsoo.ru/7f4371aa

100

[IoBTOpEHHE OCHOBHBIX
MOHATUM U METO/I0B
KypcoB 7 ¥ 8 KJ1acCoB,
060061eHYe 3HaHUH

bu6anoTteka [JOK
https://m.edsoo.ru/7f4371aa

101

[IoBTOpEHHE OCHOBHBIX
MOHATUM U METO/I0B
KypcoB 7 ¥ 8 KJ1acCoB,
0000111eHHe 3HAaHUH

bub6aunoTteka [JOK
https://m.edsoo.ru/7f436b88

102

[IoBTOpEHHE OCHOBHBIX
MOHATUM U METO/I0B
KypcoB 7 ¥ 8 KJ1acCoB,
0000111eHHe 3HAaHUH

bu6anoTteka [JOK
https://m.edsoo.ru/7f437858




OBIIEE KOJIMYECTBO YACOB IIO
[IPO'PAMME

102 6

9 KJIACC

Ne
n/no

Tema ypoka

KoJsinyecTBO 4acoB

KoHTpo/ibHBIE

Bcero
pa6oThl

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHU

JJIeKTPOHHbIE HU(PPOBbIE
06pa3oBaTeJIbHbIE PECYPCHI

ParpoHa/ibHbIE YHCJIA,
WppalMoHaJbHble YHUCJIA,
KOHEYHbIe U OECKOHEUHbIe
JleCITUYHbIE APOOH

MHO0kecTBO
JeHCTBUTEJIbHBIX YHCET;
JeHCTBUTEebHbBIE YHC/Ia
KaK 6eCKOHeYHbIe
JleCATUYHbIE JPOOHU.
B3anMHO oHO3Ha4YHOE
COOTBETCTBUE MEXAY
MHO>KECTBOM
IeHCTBUTEJIbHBIX YHCea U
MHO>KECTBOM TOYEK
KOOPJIMHAaTHOM NMPSIMOU

CpaBHeHue
JeUCTBUTENbHBIX YHCEI,
apudMeTHYeCcKUe
JeMCTBUSA C
JeNCTBUTEJIbHBIMU
YyuCJIaMU

ApudmeTudeckre
JeMCTBUS C
JeNCTBUTEJIbHBIMU
yuCJIaMU




ApudmeTtuueckre
JeMCTBUS C
JleHCTBUTENbHBIMHU
YHCJIaMU

ApudmeTuueckre
JeMCTBUSA C
JeUCTBUTEJIbHBIMHU
YHCJIaMU

ApudmeTtuueckre
JeMCTBUSA C
JeMCTBUTEJIbHBIMU
YUCJIaMH

[Ipubank€éHHOE 3HAYEHHE
BeJIMYUHBI, TOYHOCTb
NPUOJIKEHUS].
Oxpyr/ieHHe yrces

[IpubrkéHHOe 3HaUYeHue
BeJIMYUHBI, TOYHOCTb
NPUOJIKEHUS].
Oxpyr/ieHHe yrces

10

[IpuKHAKa ¥ OlleHKa
pe3yJIbTaTOB BbIYMCJIEHUH

11

KonTposibHas paboTta Ne 1
o teme "Yucaa u
BBIYUCJIEHUA"

12

JInHeliHOe ypaBHeHHUe.
Pemenvie ypaBHeHUH,
CBOJSALIUXCS K IMHEWHBIM

buo6anoTtek [JOK
https://m.edsoo.ru/7f43bf66

13

JluHeliHOe ypaBHEHME.
Pelenue ypaBHeHUH,
CBOJSALIUXCS K IMHEWHBIM




14

KBazpaTHOe ypaBHeHUe.
Pemenvie ypaBHeHUH,
CBOJALIUXCA K
KBa/lpaTHbIM

bubaunoreka LIOK
https://m.edsoo.ru/7f43c542

15

KBazgpaTHOe ypaBHeHUe.
PemeHnue ypaBHeHUH,
CBOJALIUXCA K
KBa/lpaTHbIM

bu6anoTteka [JOK
https://m.edsoo.ru/7f43c542

16

bukBaapaTHble
ypaBHeHUs

bubaunoreka LIOK
https://m.edsoo.ru/7f43c3d0

17

bukBaapaTHble
ypaBHEHUs

bub6anoTteka [JOK
https://m.edsoo.ru/7f43c3d0

18

[IpuMepsl penieHUs
ypPaBHEHUU TpeTber U
4YeTBEPTOU CTeNeHEeHN
pasJioKeHUeM Ha
MHOXUTEJNU

19

[IpuMepsl pelieHud
YPaBHEHUU TPEThbeU U
4YeTBEPTOU CTeNeHeu
pasJioKeHueM Ha
MHOXUTENU

20

Pemenue gpo6HO-
panMoOHATbHBIX
ypPaBHEHUU

bu6anoTteka [JOK
https://m.edsoo.ru/7f43c9b6

21

Pemenue gpo6HO-
palMoOHaJbHBIX
ypPaBHEHUU

bubaunoreka LIOK
https://m.edsoo.ru/7f43c9b6

22

Penrenune TeKCTOBBIX
3a/la4y ajJirebpamyecKkum
METO/0M




23

Pelmienuve TeKCTOBBIX
3a/ay aJrebpaniyeckum
MeTOZ0M

24

PenieHne TEKCTOBBIX
3a/ay aJrebpaniyeckum
MeTO/JI0M

25

KonTposibHas paboTa Ne 2
1o TeMe "YpaBHEHHUS C
OJHOU mepeMeHHOM"

26

YpaBHeHue c JByMA
nepeMeHHbIMHU U ero

rpaduk

bu6anoTteka [JOK
https://m.edsoo.ru/7f43d0b4

27

CucreMa ByX IMHEMHBIX
yPaBHEHUU C ByMH
IIepeMeHHbIMH U eé
pelleHue

28

Cucrema ByX JTUHEHWHBIX
yPaBHEHUU C ByMH
IIepeMeHHbIMH U eé
pelleHue

29

Pewenue cucrem gByx
ypPaBHEHHUH, OTHO U3
KOTOPBIX JIMHEHWHOE, a
JApyroe — BTOpOH
CTEeNeHHU

bubaunoreka LIOK
https://m.edsoo.ru/7f43d23a

30

PewmeHnue cucrem Byx
ypPaBHEHUH, OJHO U3
KOTOPBIX JIMHENHOE, a
Jpyroe — BTOpPOH
CTEeNeHU

bu6anoTteka [JOK
https://m.edsoo.ru/7f43d55a

31

Pewenue cucrem gByx
ypaBHEHHUH, OJHO U3




KOTOPBIX JIMHENHOE, a
Jpyroe — BTOpOH
CTelneHu

32

PemeHnue cucrem Byx
ypPaBHEHUH, OJHO U3
KOTOpPBIX JIMHENHOE, a
Jpyroe — BTOpPOH
CTEeNeHU

33

['padurueckas
WHTepIpeTanus CUCTEMBI
yPaBHEHUU C ByMH
niepeMeHHbIMHU

34

Penrenune TeKCTOBBIX
3a/la4 ajJirebpanyecKkum
CIIOCOO0OM

35

Penrenune TeKCTOBBIX
3a/la4 ajJirebpamyecKkum
CIIOCOO0OM

36

KonTposibHas paboTta Ne 3
no teMe "CUCTEMBI
ypPaBHEHUN"

37

YucsoBble HepaBEeHCTBA U
HUX CBOMCTBA

38

YucoBble HepaBEHCTBA U
UX CBOMCTBA

bu6anoTteka [JOK
https://m.edsoo.ru/7f43ad5a

39

JlnHeViHble HEPABEHCTBA C
OJJHOYM MEpEMEHHOU U UX
pelleHue

bu6anoTteka [JOK
https://m.edsoo.ru/7f43af08

40

JlnHeViHble HEPABEHCTBA C
OZJHOY [IepeMEeHHOU U UX
pelueHue

bu6anoTteka [JOK
https://m.edsoo.ru/7f43af08




41

CucteMbl TUHENHBIX
HEPaBEHCTB C OJJHOH
nepeMeHHOU U UX
pellieHue

42

CucTeMbl TMHENHBIX
HEPaBEHCTB C OJJHOH
nepeMeHHOU U UX
pelleHue

43

KBazpaTHble HepaBeHCTBaA
Y UX pelleHue

bubaunoreka LIOK
https://m.edsoo.ru/7f43b098

44

KBazpaTHble HepaBeHCTBa
Y UX pelleHue

bub6anoTteka [JOK
https://m.edsoo.ru/7f43b21e

45

KBazpaTHble HepaBeHCTBa
Y UX pelleHue

bub6anoTteka [JOK
https://m.edsoo.ru/7f43b5a2

46

KBazpaTHble HepaBeHCTBa
Y UX pelleHue

47

Pemenue HEpPaBEHCTB
MEeTOJOM MHTEPBAJIOB

48

Pemienve HepaBeHCTB
MeTOJIOM UHTepPBaJIOB

49

Pemienve HepaBeHCTB
MEeTOJIOM UHTEPBaJIOB

bubanoreka LIOK
https://m.edsoo.ru/7f43af08

50

'paduueckas
WHTEepIpeTaIus
HEpPaBEHCTB U CUCTEM
HEpPaBEHCTB C JByMs
nepeMeHHbIMHU

bu6anoTteka [JOK
https://m.edsoo.ru/7f43b098

51

KoHTposibHas paboTta Ne 4
no teMe "HepaBeHcTBa"

52

CBoiicTBa GyHKUMH




53

['paduku dyHKuuMit: y = kx,
y =kx + b, y=k/x, y=x5,
y=vx, y=[x|

54

'paduku GyHKIMM: y = KX,
y =kx + b, y=k/x, y=x5,
y=vx, y=[x|

55

'paduku GyHKIMM: y = KX,
y = kx + b, y=k/x, y=x>,
y=vX, y=|X|

56

['paduku dyHKIuMiL: y = kx,
y = kx + b, y=k/x, y=x>,
y=vx, y=[x]|

57

'paduku GyHKIMM: y = KX,
y =kx + b, y=k/x, y=x5,
y=vx, y=[x|

58

KBazapaTuuHasa GyHKus,
eé rpadUK U CBOKCTBaA

bu6anoTteka [JOK
https://m.edsoo.ru/7f4396¢c6

59

KBagpatuunas ¢yHkIus,
eé rpadUK U CBOKCTBaA

bubaunoreka LIOK
https://m.edsoo.ru/7f439842

60

['paduku GyHKIUN y = X2
+nuy=a(x-m)2.

61

'paduku GyHKIUN y = X2
+nuy=a(x-m)2.

bu6anoTteka [JOK
https://m.edsoo.ru/7f4399b4

62

['paduku GyHKIUN y = X2
+nuy=a(x-m)2.

63

[Tapa6oJia, koOpAHUHATHI
BePIUHHBI 1apaboJibl, OCh
CUMMEeTpPUH MapaboJibl

bubaunoreka LIOK
https://m.edsoo.ru/7f439eb4

64

[Tapa6oJia, kKoOpAHUHATHI
BePIUHHBI 1apaboJibl, OCh
CUMMeTpPHUHU apaboJibl

bu6anoTteka [JOK
https://m.edsoo.ru/7f43a03a




[Tapa6oJia, kKoOpAHUHATHI

bu6anoTteka [JOK

65 BEPIUIMHbI NaPaGOJIELL, OCh https://m.edsoo.ru/7f43alac
CUMMETPUHU NapaboJibl

65 vepums napatons, oc uGamorexa LIOK

’ https://m.edsoo.ru/7f43a31le

CUMMETPUHU NapaboJibl

67 sepusinm napaGom oo Eumaotexca 10K

’ https://m.edsoo.ru/7f43a3le

CUMMEeTPUH NapaboJibl

68 KoHTposibHas paborta Ne 5 BbubanoTeka LIOK
no Teme "®yHKIUU" https://m.edsoo.ru/7f43ab84

69 [ToHsATHE YHCIIOBOH bu6anoTteka [JOK
[OCJIeA0BATEJIbHOCTH https://m.edsoo.ru/7f43e6¢c6
3agaHue

70 MocJieJ0BaTeJIbHOCTHU bubaunoreka LIOK
peKyppeHTHOH popMysion https://m.edsoo.ru/7f43ebda
¥ GopMyJIOH n-ro 4jaeHa

71 ApudmeTnueckas BbubanoTeka LIOK
nporpeccus https://m.edsoo.ru/7f43a526
@®opmyJibl n-ro YyieHa

79 apudMeTHYECKOU
IpOTrpeccuu, CyMMbl
NepBbIX N YJIEHOB
®opMyJibl N-ro YjieHa

73 apudMeTHYECKOU
IpOTrpeccuu, CyMMbl
NepBbIX N YJIEHOB
®opMyJibl N-ro YjieHa

74 apudMeTUYECKOU Bbub6anoTeka LIOK

IpOrpeccuu, CyMMbl
NepBbIX N YJIEHOB

https://m.edsoo.ru/7f43ed7e




75 ['eoMeTpuueckas BbubanoTeka LIOK
nporpeccus https://m.edsoo.ru/7f43f3b4
@®opmyJibl n-ro YyieHa

76 reoMeTpUYECKOH bubsaunoteka [JOK
IPOTPECCHUHU, CYMMbI https://m.edsoo.ru/7f43f58a
NepBbIX N YJIEHOB
®opMyJibl N-ro YjieHa

77 reoMeTpUYECKOH bubaunoreka [JOK
IPOTPECCHUHU, CYMMbI https://m.edsoo.ru/7f43ef2c
NepBbIX N YJIEHOB
®opMyJibl N-ro YjieHa

78 reoMeTprUYeCcKon BbubanoTeka LIOK
IPOTPECCHUHU, CYMMbI https://m.edsoo.ru/7f43f0c6
NepBbIX N YJIEHOB
N306pakeHure 4JIeHOB
apupMeTUYeCKOU U
reoMeTpUyYecKon

79 nporpeccui TOYKaMH Ha
KOOp/IMHATHOU
IJIOCKOCTH. JINHEWHBIN
MAKCIIOHEHIMaAbHbIN
pocT

80 CJ10>KHbIe TPOLLEHTHhI Bubmorexa LIOK

https://m.edsoo.ru/7f43fe0e

81 CJ10>KHbIE TPOLLEHTHI Bubanorexa [IOK

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

82 CJy107KHbIE IPOLEHTHI BuGuorexa OK

https://m.edsoo.ru/7f43f72e
KOHTpon"bHaﬂ pa6oTta N2 6 Bu6noTeka LIOK
83 1o treMe "YucaoBble

MoCJIeA0BATEJIbHOCTH"

https://m.edsoo.ru/7f4404{8




84

[ToBTOpeHUE, 06061IEHHE
Y CUCTeMaTHu3alusa
3HaHUH. 3amuch,
CpaBHeHMe, IeUCTBUA C
JleHCTBUTENbHBIMHU
YHCJIaMH, YUCJI0Bas
npsiMas

85

[ToBTOpeHUE, 06061IEHHE
Y CUCTeMaTHu3anusa
3HaHUHU. [IponeHTH],
OTHOLUEHUS, IPONOPLUHU

86

[ToBTOpeHUE, 06061IEHHE
Y CUCTeMaTHu3anusa
3HaHUHU. [IponeHTH],
OTHOLUEHUS, IPONOPL MU

87

[loBTOpEHME, 06061IEHUE
Y CHCTeMaTH3aLus
3HaHuu. OKpyrJieHue,
NpUOJIMXKEHHE, OLlEHKA

88

[loBTOpEHME, 06061IEHUE
U CHCTeMaTHU3alus
3HaHUH. Pemmenue
TEeKCTOBBIX 3a/1a4
apupMeTU4eCKUM
CII0COO0M

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

89

[loBTOpEHME, 06061IEHHE
Y CHCTeMaTH3aIus
3HaHUH. Pemmenue
TEeKCTOBBIX 3a/1a4
apupMeTU4eCKUM
CII0CO60M

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

90

[ToBTOpeHUE, 06061IEHHE
Y CUCTeMaTHu3alus

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




3HaHuH. Pemmenue
TEeKCTOBBIX 3a/1a4
apuPpMeTUIeCKUM
CII0CO60M

91

[ToBTOpeHUE, 06061IEHHE
Y CUCTeMaTHu3alus
3HaHuHU. [IpeobpasoBanue
ajirebpanyecKux
BbIpaXK€HUH, J0MyCTUMbIe
3HAYeHHUs

bub6anoTteka [JOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpeHUE, 06061IEHHE
Y CUCTeMaTHu3alus
3HaHuHU. [IpeobpasoBanue
ajirebpanyecKkux
BbIpaK€HUH, J0MyCTUMbIe
3HaYeHUs

bu6anoTteka [JOK
https://m.edsoo.ru/7f444364

93

[loBTOpEHME, 06061IEHHE
Y CUCTeMaTHu3alus
3HaHuHU. [IpeobpasoBanue
ajirebpanyecKux
BbIpaXKEHUH, IOMyCTUMbIe
3HaYeHUs

bu6anoTteka [JOK
https://m.edsoo.ru/7f4446f2

94

[loBTOpEHME, 06061IEHHE
Y CUCTeMaTH3alus
3HaHuHM. [IpeobpasoBaHue
ajire6panyecKux
BbIpaXKEHUH, IOMyCTUMbIe
3HaYeHUs

bu6anoTteka [JOK
https://m.edsoo.ru/7f444a94

95

[loBTOpEHME, 06061IEHHE
Y CUCTeMaTHu3alus
3HaHUU. DyHKLIUU:
OCTPOEHHe, CBOMCTBA
HM3y4YeHHbIX QYHKIUU

bu6anoTteka [JOK
https://m.edsoo.ru/7f444c56




[ToBTOpeHUE, 06061IEHHE
Y cUCTeMaTHU3alus

bubaunoreka LIOK

96 SHamHH. Fpa(l)l/l‘{eCK(Be 1 https://m.edsoo.ru/7f445516
pellleHMe YypaBHEHUN U UX
CUCTEM

97 HToroBast KOHTpOJIbHAsA 1
paboTa

98 0O6o0061IeHHe U 1
cyucTeMaTH3alus 3HaHUH

99 06061eH1e U 1
CHCTeMaTH3alMsl 3HaHUH

100 0O6o0061IeHHe U ) 1
CHCTeMaTH3alMsl 3HaHUH

101 0O6o0061IeHHe U } 1
cUCcTeMaTH3alysa 3HaHuH

102 06061EeH1Ee U ) 1
CcHCTeMaTH3alMs 3HaHUH

OBLIEE KOJIMYECTBO YACOB IT10 102

[TPO'PAMME




MPOBEPAEMBIE TPEBOBAHHA K PE3YJIbTATAM OCBOEHUSA OCHOBHOH
OBPA30BATEJ/JIbHOM MPOrPAMMBI

7 KJIACC

Koga
NpoBepsieMoro
pe3yJbTaTa

[IpoBepsieMble NpeAMETHbIE PE3Y/IbTAThI 0CBOEHUSA
OCHOBHOI#1 06pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 0611IeT0
oOpa3oBaHuUs

1

Yuca ¥ BbIYUCIEHUS

1.1

BeInosHATBE, co4yeTass yCTHble U INHWCbMEHHble INPUEMBI,
apudMeTHYecKre JelCTBUA C pallMOHAJIbHBIMU YUCIaMHU

1.2

HaxoauTh 3HaYyeHUs YHCJIOBBIX BBbIPOXKEHUH, MPUMEHSTH
pa3HoO6pa3Hble CHOCOObI U MPHUEMbI BBIYMCAEHUS 3HAYEHUUH
JpPOOHBIX  BBbIPpAXXEHWUH, cojepKalluX OObIKHOBEHHble U
JleCITUYHbIE POOH

1.3

[lepexoauTh OT oAHOW GOpPMbI 3amWCU YHCeJA K [APYyrou
(mpeo6bpa30oBbIBAaTh [JIECATUYHYI0 [ApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYI B JIeCATHYHYIO, B YAaCTHOCTHU, B GECKOHEYHYIO
JleCSITUYHYIO Jp00Ob)

1.4

CpaBHMBATh U yNOPAAO0YUBATh paljMOHa/IbHbIe YUCJIA

1.5

OKpyryAaTh 4Mcaa

1.6

BbINO/MHATE NPUKUAKY M OLEHKY pe3yJbTaTa BBbIYMCIEHUH,
OLIeHKY 3Ha4eHHUM YUC/IOBbIX BbIpaXK€HUU. BBINOJIHATE AelCcTBUA
CO CTeNeHAMHU C HaTypaJIbHbIMU N10Ka3aTeasIMHU

1.7

[IpuMeHATb NPU3HAKU JEeJUMOCTH, pas/oKeHMe Ha MHOXUTeJU
HaTypaJIbHbIX YUceJl

1.8

PemaTb NpakTHKO-OpUEHTHUPOBAaHHblE 3aJlauM, CBSI3aHHblE C
OTHOLUEHHMEM BeJIMYUH, NPONOPLHAOHAJIBbHOCTBIO  BEJUYHH,
NpOLEeHTaM{, UHTepIpeTUPOBaTh pe3yJbTaThl pelleHus 3a4ad C
y4€TOM OrpaHUYEHMUH, CBA3AaHHBIX co CBOMCTBaMH
paccMaTpuBaeMbIX 06'bEKTOB

Anrebpauyeckre BhIpaXKeHHU s

2.1

Hcnonb3oBaTh aare6bpanyeckyrd TEPMUHOJIOTHI0 U CHMBOJIUKY,
IPUMEHSATH eé B [Ipoliecce 0CBOEHUS y4eOHOro MaTepuasa

2.2

HaxonuTh 3HayeHMs OYKBEHHbIX BbIpaX€HHMU MNpPU 3aJaHHbBIX
3HAYEeHMUSAX llepeMeHHbIX

2.3

BbINOJIHATH Hp606paBOBaHHH eJjioro BbIpaXeHnud B MHOTI'O4JI€EH
IpunBeaAeHUueM HO,ELO6HI:>IX CJlaraeéMblX, paCKpbITUEM CKOOOK

2.4

BeINONHATE yMHOXKE€HH e OJJHOY/IEHa HA MHOI'04JIEH U MHOTO4JIeHa
Ha MHOro4/eH, NpUMeHATb GOpMyJibl KBajpaTa CYMMbl H
KBaJipaTa pa3HOCTH

2.5

OcyiiecTBASTb pasjioKeHUEe MHOTOYJIEHOB Ha MHOXUTEIU C
IIOMOIIbI0 BBIHECEHUS 3a CKOOKHM O0OIIero MHOXKHUTEJId,
IPYNIUPOBKHU CJIaraeMblX, NIpUMeHeHUs1 GOPMYJI COKPAIEHHOTO
YMHOXEHHUSI




2.6

[IpuMeHATb nNpeobpa3oBaHUs MHOTOYJIEHOB [JJi pelleHus
pas/JIMYHBIX 33/la4 M3 MaTeMaTHUKH, CMEXHbIX NpeJMeTOB, U3
peasibHOU MPAaKTUKU

2.7

Ucmosnb3oBaTb  CBOMCTBA  CTeleHeM € HATypaJbHBIMU
NoKa3aTeJIMM JiJ1sl 1peo6pa30BaHUsl BbIpaXKeHUH

YpaBHeHUd U HEpaBeHCTBA

3.1

PemaTh /iMHelHble YypaBHEHUS C OJJHOU NepeMeHHOM, NPUMEeHSA
npaBUJa Nepexosa OT UCXOJAHOI0 YPaBHEHUs K PaBHOCUJIBHOMY
eMy. [IpoBepATh, ABJIAETCSA JIM YUCI0 KOPHEM ypaBHEHUS

3.2

[IlpuMeHATb rpaduyecKkre MeTOJbl IMPU pelleHUH JIMHENHHBIX
YPaBHEHUU U UX CUCTEM

3.3

[log6upaTe mNpuMepbl MNap uMces, ABJAKLUXCA pelleHueM
JIMHEMHOT0 ypaBHEHHUH C [IByMd lepeMeHHbIMHU

3.4

CTpouTh B KOOpPJMHATHOM IJIOCKOCTH TIpadUK JIMHEHHOTO
ypaBHeHUS C [JBYMS IepeMeHHbIMH; MO0JIb3ysACb TIpaduKoOM,
IPUBOJUTH IPUMeEPHI pellleHHs YpaBHEHUS

35

PemaTh cucTteMbl [AByX JIMHEHHBIX YypaBHEHUH C JAByMs
nlepeMeHHbIMH, B TOM YU cJje rpadpuiecku

3.6

CocTaBiATb M pellaTb JMHEHHOe ypaBHEHHWE WJIU CUCTEMY
JINHENHBbIX ypaBHEHHUH 110 YCJIOBUIO 33/1a4M, UHTEePIPeTUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3aJja4y N0JIy4YeHHBIM pe3y/bTaT

KoopauHaThl M rpaduku. PyHKLINU

4.1

H306paxaThb Ha KOOPJAUHATHOU npsAMOU TOYKH,
COOTBETCTBYIOL|ME 33JaHHBIM KOOpJMHATaM, JIy4H, OTPE3KH,
WHTepBa/bl,  3alUCblBaTb  4YHUCJOBble  TNPOMEXYTKH  Ha
aarebpanyeckoM s3bIKe

4.2

OTMevyaTh B KOOpﬂHHaTHOﬁ IJIOCKOCTH TO4YKH II0 3daJdHHBIM
KOOpAWHATaM

4.3

Ctpoutb rpaduku JuHeHHbIX OGYHKIUN. CTpouTh rpaduk
ymrcupn y = x|

4.4

OnuceiBaTh C MOMOUIbI0 (GYHKUUNA H3BECTHbIE 3aBHUCHMOCTH
MeXJy BeJWYMHAMHU: CKOpPOCTb, BpeMs, paCCTOsSIHUe, LEeHyY,
KOJINYEeCTBO, CTOMMOCTb, NPOU3BOJUTENbHOCTb, BpeMsl, 00bEM
paboThl

4.5

HaxoauTb 3HaueHUe QYHKIIMU 110 3HAYEHUIO €€ apTyMeHTa

4.6

[lonuMaTh rpaduyeckuil cnocob mNpejcTaBAeHHWS M aHaaW3a
MHpopMalnyy, u3BjeKaTb U UHTepIpeTUPOBaTh MHPOPMALMIO U3
rpadUKOB peasbHbIX IPOLIECCOB U 3aBUCUMOCTEMN

8 KJIACC

Ko

MpOBePsSIEMOro
pe3yJbTaTa

[IpoBepsieMble NpeAMETHbIE PE3Y/IbTAThI 0CBOEHUSA
OCHOBHOI#1 06pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOT'O 06111 €r0
oOpa3oBaHus

1

Yuca ¥ BbIYUCIEHUS




1.1

Ucnosnb3oBaTh HayajbHble TPeJACTaBJI€HUS O MHOXeCTBe
JEeNCTBUTEJNbHBIX 4YHCeJ JJid CpaBHEHHUs, OKpYyIJIeHUA U
BbIUMCJIEHUH, U300paXkaTb JeUCTBUTe/bHblEe YHCJa TOYKAaMHU Ha
KOOPJAWHATHOM MPSAMOU

1.2

[IpuMeHATb NOHATHE apUPMeTHUeCKOro KBaZpaTHOrO KOPHS,
HaxoJJUTb KBaJpaTHble KOPHHU, UCNOJIb3ysl PU HEOOXOAMMOCTHU
KaJIbKyJIATOpP, BBINOJHATH Npeob6pa3oBaHUs  BbIpaXKeHUH,
coZiep>KalllMx KBaZipaTHble KOPHHU, UCII0JIb3ySl CBOWCTBA KOPHEH

1.3

Hcmosb30BaTh 3aMMCH OOJIBIIMX M MaJbIX YHCEJ C IOMOIIbIO
JIeCITUYHBIX ApP006er U cTeneHel yucaa 10

Anrebpauyeckre BbIpaXKeHHU s

2.1

[IprMeHATb NOHATHE CTENeHHU C LieJIbIM [I0Ka3aTeJieM, BbIIOJIHATD
npeo6pa3oBaHUsl BbIPAXKEHUM, coJeprKalluX CTeNeHU C LeJbIM
1I0KasaTeJsieM

2.2

BbINOJIHATE TOX/AEeCTBEHHble Npeo6pa3oBaHUs palMOHAIbHbIX
BbIPQ)KEHUM Ha OCHOBe INpaBUJI JIeMCTBUM HaJi MHOT'OYJIEeHAMU U
ayirebpanyecKuMHU APOOSIMU

2.3

Pack/iazbIBaTh KBaipaTHbIM TPEXYJIEH HA MHOXKHUTEJIU

2.4

[IpuMeHATb Npeo6pa3oBaHUs BBIPAXXEHUU [Jid  pelleHUs
pas/JIMYHBIX 33/la4 M3 MaTeMaTHUKH, CMEXHbIX NpeJMeTOB, U3
peasibHOM NPaKTUKHU

ypaBHEHI/IH N HEpPAaBEHCTBA

3.1

Pemarhb JiMHelHble, KBaJ[paTHble YPaBHEHUS WU pallMOHAJIbHBbIE
ypaBHeHHUS, CBOJAIIMECS K HUM, CUCTeMbl [BYX YpaBHEHUH C
JBYMs IepeMeHHbIMHU

3.2

[IpoBoAUTH MpocCTellINe HCCAeJOBaHUS ypaBHEHUH U CHUCTEM
ypaBHEHHH, B TOM 4YHCJe C NpUMeHeHHeM rpaduyecKkux
npejAcTaBJeHU (ycTaHaBJWBaTh, UMeeT JIM YpaBHEHHE WU
CUCTeMa ypaBHEHUH pelleHus], eC/IM UMeeT, TO CKOJIbKO, U IIpoYee)

3.3

[lepexoauTb OT cJ0BecHOW GOPMYJMPOBKM 3aZlauyu K eé
ajre6bpavyecKod MoJieJd C MOMOILbI0 COCTaBJIEeHUSl YpaBHEHUS
WJIU CUCTEMbl YpaBHEHUH, UHTEPIIPeTUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a/jla4y [10JIy4eHHbIN pe3y/bTaT

3.4

[IpyMeHATb CBOWCTBA YMCJIOBBIX HEPAaBEHCTB [/l CPaBHEHMH,
OLleHKH, pellaTh JIMHENHble HEPaBeHCTBA C OJHOM epeEMEHHOH U
UX CUCTeMBbl, AaBaTb rpadryecKylo HJJIICTPALUI0 MHOXeCcTBa
pelleHU HepaBeHCTBA, CUCTEMbl HEPABEHCTB

QyHKUUU

4.1

[ToHMMaTb M KCI0/b30BaTh QYHKIMOHAJIbHbIE MOHATHUS U A3BIK
(TepMHUHBI,  CHMBOJIMYECKHME  0003HAUe€HUsI), OMNpeAessThb
3HayeHUWe (QYHKUMM 10 3HAYEHUI0 apryMeHTa, ONpeJessThb
CcBOMCTBa QYHKIUU N0 €€ rpaduKy

4.2

CTpouThb rpaduKH 3/ieMeHTapHbIX QYHKLIUN BU/A:
y=k/x




k/x
,y =x%,y =x>,y = ||, onuCbIBATb CBOMCTBA YMCI0BOM PYHKIMH IO eé
rpaduky

9 KJIACC

Kog,
NnpoBepsieMoro
pe3yJjbTaTa

[IpoBepsieMble npeAMeTHbIE pe3y/IbTaThl 0CBOEHUA
OCHOBHOM 06pa30BaTe/JIbHOM NPOrpaMMbl OCHOBHOIO 00IILero
oOpa3oBaHuUs

1

Yucia ¥ BbIYUCIEHUS

1.1

CpaBHI/IBaTb H ynopAaao4mBaTb pallkOHAJIbHbIE H
HppalyOHaJIbHbIE YK CJIA

1.2

BbINOJIHATH apI/I(l)METI/I‘IECKI/Ie I,ELEI‘/JICTBI/IH C palMOHaJIbHBIMH
91 CJaMH, codeTad YCTHbI€e U IMMCbMEHHBbIE HpI/IéMbI, BBIIIOJIHATD
BbIYHCJIEHUA C UPPALTHUOHAJIbHBIMH YU CJIAMHU

1.3

HaXO,Z[I/ITb 3HA4YeHUs CTelneHeh C oeJbIMKU IIOKa3aTeJAMHU H
KOpHGfI, BbIYUCJ/IATDb 3HAY€HHUA YU CJIOBbIX Bpra}KEHI/Iﬁ

1.4

OKpyrJiaTe [JeUCTBUTeJIbHblE YHC/I3, BBINOJHATb NPUKUAKY
pe3yJibTaTa BbIYUCIEHUH, OLeHKY YU CT0BbIX BBIPAXKEHUU

YpaBHeHUd U HEpaBeHCTBA

2.1

PemaTh J/MHelHBle U KBaZpaTHble YpaBHEHWS, YypaBHEeHUS,
CBOAALLMeCS K HUM, IpocTeHive JpoOHO-palOHa/IbHbIE
ypaBHeHUs

2.2

PemaTh cucTteMbl [AByX JIMHEHHBIX YypaBHEHUH C JAByMs
NepeMeHHbIMU U CUCTEMBI /IBYX YpaBHEHHUH, B KOTOPBIX OJHO
ypaBHeHHUe He ABJIAeTCA JUHEUHbIM

2.3

PemaTb TeKCTOBble 3aZlayd alre6panvyeckuM CHOCOGOM C
MOMOIIIbI0 COCTaBJIEHHUS] YpPAaBHEHUSI WJM CHUCTEMBI [JIBYX
ypaBHEHHUH C AByMs IepeMeHHbIMU

2.4

[IpoBoAUTE mpoCTeHllMe HKCCAeL0BaHUSA ypaBHEHUU U CUCTEM
ypaBHEHUH, B TOM 4YuCJe C INpUMeHeHHeM TrpadpuyecKux
NpejACTaBJeHUN (HampuMep, yCTaHaBJIMBaTb, MWMeeT JIHU
ypaBHEeHHe WJIM CUCTeMa YpPaBHEHUH pellleHUd, eCJU UMeeT, TO
CKOJIBKO)

2.5

PemaTh JiMHelHble HepaBeHCTBA, KBaJpaTHble HepaBeHCTBA,
M300pakaTb pelleHWe HepaBeHCTB Ha YHCJOBOW MPSMOH,
3aNMChIBaTh pelleHre C IOMOLIbI0 CHMBOJIOB

2.6

PemaTb cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
BKJIIOYAIOLMe KBaJpaTHOE HepaBEeHCTBO, U300pa)kaThb pelleHHue
CUCTeMbl HEpPAaBEeHCTB Ha YUCJOBOW MpPSAMOM, 3alUChbIBAThb
pelleHMe € IOMOLbI CUMBOJIOB

2.7

Hcnosib30BaTh HEpPaBE€HCTBA IIPU peII€HHUH PA3JIMYHBIX 3aa4

QyHKUUU




3.1

PacnosHaBaTh QYHKUMM U3y4YeHHbIX BHJOB. [loka3bIBaTh
CXeMaTH4YeCKU pacloJiokeHWe Ha KOOpJMHATHOM MJIOCKOCTH
rpadukoB GyHKuMM Buga: y=kx, y=kx+b, y=k/x, y=ax*+bx+c, B
3aBUCMMOCTH OT 3HaueHUH K03QPUIUEHTOB, ONUCHIBATh
cBoMcTBa QYHKIUN

3.2

[lokasplBaTh CXeMaTH4YeCKH pacloJioKeHHe Ha KOOpJHWHATHOU
MJIOCKOCTU rpadukoB GYHKIUM BUAA y = VX, ¥ = |X| U ONUCBHIBATH
cBoMcTBA QYHKIUH

3.3

CTpouTh U U306paXKaTh CXxeMaTHU4YeCKU rpaduKu KBaJAPaTUYHbBIX
bYHKIMI, ONUCBIBATh CBOMCTBA KBAJ|paTUYHbIX QYHKLMHI MO UX
rpadpukam

3.4

Pacrno3HaBaTh KBaJIpaTUUHYH GYHKIHIO IO popMyJie, MIPUBOJIUTH
npUMepbl KBaZipaTUYHbIX QYHKIMNA U3 peasibHOM XXU3HHU, PU3UKH,
reoMeTpuu

ApudmMeTHueckasi U reoMeTpUUecKasi IPOrpeccruu

4.1

PacnosHaBaTb apudMeTHUECKYI0 U TeOMeTPUYECKYI0 IPOTPeccuu
IpPU pa3HbIX COCO6AX 3a/laHUs

4.2

BbINOHATH BBIYMCIEHUS C UCIIOJIb30BaHHEM GOpPMYJI n-ToO YjeHa
apudMeTHYeCcKOr U reoMeTPUYECKOUN IPOTrpeCcCUuid, CyMMbI EPBBIX
n YJeHOB

4.3

M306paxkaTb  4JieHbl IOCJ€J0BaTEeJbHOCTH TOYKaMM  Ha
KOOPJWHATHOM IJIOCKOCTH

4.4

PemaTb 3a/jayHy, CBSI3aHHbIE C YU CJIOBBIMU
110CJIel0BaTEIbHOCTAMY, B TOM YHCJIe 33/la4U U3 peaibHOM XKU3HU
(c McmosIb30BaHUEM KaJIbKYJISATOPA, LMPPOBBIX TEXHOJIOTUH )

ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUA

7 KJIACC
Kop, IIpoBepsAeMblii 3JIEMEHT COJepKaHUuA
1 Yucsia ¥ BbIYMCIE€HUA

/lpo6u 06BIKHOBEHHBIE U JleCATUYHBIE, Iepexo/, OT 0AHON GOpMbI 3aNIMCH

1.1 Jipobeli k apyroi. [loHATHe palMoOHa/JbLHOTO YUC/A, 3allMCh, CPABHEHHUE,
yHnopsAA0YMBaHHE PalMOHAJIbHBIX YUCeJl

12 ApudmeTndeckue AelCTBUA C palMOHAJIbHBIMU YMC/IaMU. Pelienre 3aza4
U3 peaJIbHOM NPAKTUKHU Ha 4YaCTH, Ha Jpo6H

13 CTeneHb C HAaTypaJIbHbIM [TOKa3aTeJsieM: ONpejesieHHe, Ipeobpa3oBaHUe
BbIpa>KEHUI Ha OCHOBeE Ollpe/iesieHHs, 3alIUCh O0JIbIIUX YU Cel
[IponeHTBI, 3aN1MCh IPOLIEHTOB B BU/Jie POOH U POOU B BU/Jie IPOLEHTOB.

1.4 Tpu ocHOBHBIe 3aJjauuM Ha MNPOLEHTHI, pelleHWe 3aJa4 M3 peasbHOU
NpPaKTUKHU

15 [I[puMeHeHHe TPU3HAKOB [IeJIMMOCTH, pa3/ioKeHWe Ha MHOXUTeNIU
HaTypaJIbHbIX YU CeJl

16 PeanbHble 3aBUCUMOCTH, B TOM 4YHcJe TMpsAMasg UM obpaTHasd
IpPONOPLHOHAIBbHOCTH




2 Asrebpanyeckue BbIpaXKeHHUsI
21 [lepeMeHHble, 4YWUCA0BOE 3HAYEHUE BbIPpAXXEHUSI C MEePEMEHHOMN.
JlonycTuMble 3Ha4eHHUs IepeEMEHHbIX
29 [IpeacTraBieHde 3aBUCMMOCTH MeX/Jy BeJUYMHAMU B BUZAe GOPMYJIbIL.
BeruuciieHnus no ¢popmysiam
23 [Ipeo6pa3zoBaHre OYKBEHHbIX BbIPOXKEHUN, TOXJEeCTBEHHO pPaBHbIE
BbIpaXKEHUS
2.4 CBOKMCTBA CTeNl€eHU C HATYpaJIbHbIM [IOKa3aTeJJieM
25 OnHousieHbl W  MHorowieHbl. CreneHb MHorodjeHa. ClioxkeHue,
BbIYUTAHHUE, YMHOK€HHE MHOT'04YJIEHOB
Q®opMyJibl COKpPAILEHHOTO YMHOXKEHHWS: KBaApaT CYMMbl U KBajpaT
2.6 pasHocTu. PopMyJia pa3HOCTHU KBaApaToOB. PasiockeHre MHOTOYJIEHOB Ha
MHOXKHUTEJN
3 YpaBHeHUd
31 YpaBHeHHE, KOpEHb ypaBHeUHI/Iﬂ, npaBuJia Npeobpa3oBaHUsl ypaBHEHUS],
PaBHOCUJILHOCTb YPaBHEHUH
39 JluHeliHOe ypaBHeHHE C o,a}’mﬁ HepEMeHHOUf/'I, YUCJIO KOpHEHN JIMHEWHOTO
ypaBHEHHUS, pellleHUe JIMHEWUHbIX YPaBHEHUH
33 CocraBsieHue ypaBHerIf/i 110 YCJIOBUIO 3a/la4M. PellleHHe TeKCTOBBIX 3a4a4
C IOMOIIIbI0 ypPaBHEHU U
3.4 JIuHeliHOe ypaBHEHME C IByMs IepEMEHHBIMU U ero rpaduk
CrucreMa JByX JIMHENHBIX YpaBHEHUH C [IByMs NlepeMeHHbIMU. PenieHue
3.5 CUCTEM YpaBHEHUH CINOCOOOM TMOACTAHOBKU. I[IpuMepbl pelieHUs
TEKCTOBbIX 33/1a4 C NOMOLIbI0 CUCTEM YPAaBHEHU U
4 KoopauHaTbl ¥ rpaduku. PyHKIUHU
4.1 KoopavHaTa TOYKM Ha IPSIMOM
42 YucioBbie nvaMeH{yUTKI/I. PacctosiHue Mexay JByMs TOYKaMH
KOOpAMHATHOU NPSMOU
43 [IpamMoyrosibHas CI/ICTeMUa KoopAuHaT, ocu Ox u Oy. Abcuucca v opAMHaTa
TOYKU HAa KOOPJAMHATHOM MJIOCKOCTH
44 [IpuMepbl rpadUKOB, UBa,LLaHHbIX dbopmysamMmu. YUteHue rpaduUKOB
peasibHbIX 3aBUCUMOCTEMN
4.5 [ToaTue dpyHkuuu. 'padpuk ¢yHkuu. CBoricTBa GyHKLUUN
4.6 JluneliHasa yHKIUS, e€ rpaduk. [paduk pyHKIUH ¥ = [X|
47 Fpad)uqecrfoe pelieHWe JIMHEWHbIX YPAaBHEHUM MU CUCTEM JIMHEHHBIX
ypaBHEHUH
8 KV/IACC
Kop, IIpoBepsieMblil 3JIEMEHT COAEPKaAHUSA
1 Yucia ¥ BIYUCIEeHUST
11 KBasipaTHbIil KOpeHb W3 uyuc/aa. [lIoHATHE 006 HUppalMOHAJIbLHOM YHCIJIE.
JlecaiTUYHbIE TPUOJIMKEHUSI UPPALMOHATBHBIX YHCEJT




CBoiicTBa apudMeTUYECKUX KBaJIpaTHbIX KOPHEW U UX NMPUMEHEHUE K
1.2 npeo6pa3oBaHUIO YUCJOBBIX  BbIpQXKEHUH % BbIYUCJIEHUAM.
JleicTBUTeJIbHbIE YK CJIa
13 CTeneHpb C LieJbIM IOKa3aTeseM U eé cBovcTBa. CTaHZApTHas 3alUChb
qyucaa
2 Anreb6panyeckye BbIpaXKeHUsI
21 KBazpaTHbIM TpéxusieH, pasjoKeHWe KBaJpaTHOTO TpéxdjeHa Ha
MHOXXHUTEJU
2.2 Anrebpaunyeckas jpo6b. OCHOBHOE CBOMCTBO ajirebpanyeckoi Apoou
2.3 CnokeHMe, BBIYMTaHNE, yMHOXKEHHUE, JleJleHHe aarebpanyeckux gpobeit
2.4 PanjoHa/bHble BbIpaXkKeHUs U UX Ipeobpa3oBaHUe
3 YpaBHeHUd U HepaBeHCTBaA
31 KBasipaTHOe ypaBHeHUe, dopMysa KOpPHEW KBAAPAaTHOTO ypaBHEHWUS.
Teopema Buera
3.2 PeleHue ypaBHeHUH, CBOAALIMXCA K IMHEWHBIM U KBaZlpaTHBIM
3.3 [IpocTeiiiire Jpo6HO-pallMOHAJIbHbIE YPAaBHEHHUS
[paduueckass MHTepnpeTaluuss ypaBHEHUH C [ ByMs IlepeMeHHBbIMU U
3.4 CACTEM JIMHEMHBIX YpaBHEHUW C [JByMs IMepeMeHHbIMU. [Ipumepsnl
pelleHus CUCTeM HeJIMHEWHBIX YPaBHEHUH C ByMs IlepeMeHHbIMHU
3.5 PellleHHe TEKCTOBBIX 33/ia4 aJre6panyecKkuM crnocobom
3.6 YucsioBble HepaBEeHCTBA U UX CBOKWCTBA
3.7 HepaBeHCTBO c 0JHOM IepeMeHHOU
3.8 PaBHOCUJIBHOCTb HEPABEHCTB
3.9 JluHeliHble HepaBEeHCTBA C OJHOM [IepeMEeHHOU
3.10 CrcTeMbl JIMHEWHbIX HEPABEHCTB C OJHOU IlepeMeHHOH
4 dyHKIUU
41 [lonatue ¢yHkuuu. 06/1acTh ompejesieHUS M MHOXECTBO 3HAaYeHUH
dyuk1uu. Cnoco6bl 3aiaHus QYHKIIUH
4.2 I'paduk dyHKIUK. UTeHHe CBOMCTB QYHKIMHU 10 €€ rpaduKy
4.3 [TpuMepsl rpadpuKoB GyHKIMH, OTPaXKalOIUX peasbHble NPOLeCChl
44 @®yHKIMY, ONMChIBAaMOIIME NPSAMYI0 U OOpaTHYI0 NPONOPLMOHAJIbHBIE
3aBUCUMOCTH, UX TpadUKHU
4.5 ®dyukuuu y =x% y = x°
4.6 QyHkuu y =[x, y = [x/]
4.7 ['paduyeckoe pelieHNe ypaBHEHUH U CUCTEM YPaBHEHUH
9 KJIACC
Kop, IIpoBepsAeMbIii 3JIEMEHT COJepKaHUuA
1 Yucsia ¥ BbIYMCIE€HUA
11 PanyoHasibHbIE YKC/Ia, UppalMOHA/IbHbIE YMUCJIA, KOHEYHble U OeCKOHe4YHble
JleCAITUUHbIE IPO6H




MHOKeCTBO [AeHCTBUTEJbHBIX 4YMCeJl, JeHCTBUTE/NbHbIEe 4YMCIa KakK
OecKOHeYHble JecITUYHble ApoOH. B3aMMHO 0JHO3HAYHOE COOTBETCTBHUE

1.2 MeX/y MHOXeCTBOM [eUCTBUTEJIbHbIX YUCeJ U KOOPAWHATHOW MPSMOM.
CpaBHeHUe 1eUCTBUTEbHbIX UM CeJ
1.3 ApudmeTnueckue AeUCTBUS C IECTBUTENbHBIMHU YU CJIaMHU
U3MmepeHus, npubamKeHUs, OLeHKU. Pa3sMepbl 00bEKTOB OKpPYKaloOLETo
14 MHUpa, AJUTEJbHOCTb NPOLECCOB B OKpyKarwlleM Mupe. [IpubamxéHHoe
3HaYeHHe BEeJWYUHbl, TOYHOCTb NpUOJKeHUs. OKpyrjeHue Yucel.
[IpukKAKa U OLleHKa pe3y/IbTaTOB BbIUMCJIEHUH
2 YpaBHeHUd ¥ HepaBeHCTBa
2.1 YpaBHeHUd C OJHOU IepeMeHHOH
2.2 JluHelHOe ypaBHeHHUe. PellieHMe ypaBHEHUH, CBOASALIUXCSA K IMHENHBIM
2.3 KBazgpaTHoOe ypaBHeHHUe. PellieHre ypaBHEHUH, CBOAALIUXCA K KBaJpaTHBIM
2 4 BHKB:';\,apaj"Hoe ypaBHEHHUe. [IpuMepbl pelleHUs] YpaBHEHUH TpeTbel U
YeTBEPTOU CTeNeHeN pa3IoKeEHUEM Ha MHOXKHUTENHN
2.5 PelieHue Jpo6GHO-palOHANbHbBIX YyPaBHEHUH
2.6 CucteMbl ypaBHEHHUM
2.7 YpaBHeHHe c ByMs llepeMeHHbIMU U ero rpaduk
2.8 PewreHnue cucteM IByX IMHEWHBIX YPaBHEHHUHU C [BYMS [IepeMEHHBIMHU
29 Pemeﬂune CUCTEeM JIByX YPaBHEHUH, OZJHO U3 KOTOPBIX JIMHENHOE, a pyroe —
BTOPOU CTeINeHHU
2.10 ['padudeckast UHTepNpeTaLusi CUCTEMb] YPaBHEHUH C JIBYMs IepeMeHHbIMU
2.11 PellleHHe TEKCTOBBIX 33/la4 aJred6panyeckuM Crnocob6om
2.12 YucsoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 PelieHre IMHEWHbIX HEPABEHCTB C OJJHOU lepeMeHHOH
2.14 PelieHre cuCTeM JIMHEWHBIX HEPABEHCTB C OJHOU NlepeMeHHOH
2.15 KBaZpaTHble HepaBeHCTBa
216 ['paduyeckass MHTepnpeTal sl HEPABEHCTB U CUCTEM HEPABEHCTB C AByMs
nepeMeHHbIMHU
3 dyHKIMU
31 KBazpatrnuHas ¢yHkuus, eé rpaduk U cBoicTBa. [lapabosia, KOOpAHUHATHI
BEPUIMHBI Mapab0Jibl, 0Cb CAMMETPHUHU MapPab0Jibl
3.2 'paduku pyHkuu y=kx, y=kx+b v Ux cBOMCTBa
3.3 I'paduku pyHkuuii y=k/x, y = x> 1 ux cBoicTBa
3.4 ['paduku GyHKLMN , U UX CBOMCTBA
4 YucnoBble N0OC/€A0BaTEJbHOCTH
OnpeneneHve M cHnocoObl 3aZlaHHSl YUCAOBBIX MOCJAE[0BATEJbHOCTEMN.
4.1 3a/jaHue Moc/e0BaTeJbHOCTU peKyppeHTHOH popMysioit u popmMysion n-ro
YyJieHa
42 ApudmeTrudeckass nporpeccusi. PopMysibl n-ro 4jieHa apuPpMeTHUeCKOU
IpPOrpeccuu, CyMMbI IEPBbIX N YJIE€HOB
43 ['eoMmeTpuueckass nporpeccus. ®opMyJsibl n-ro 4yjeHa TeoMeTPUYECKOU

nporpeccuu, CyMMbI II€PBLIX N YJIEHOB




U306paxkeHre 4jieHOB apuPMeTHYEeCKON U TreoMeTpPUYECKOW Nporpeccui
4.4 TOYKAMHU Ha KOOPJAUHATHOU IJIOCKOCTH. JIMHENHBIM U 3KCIIOHEHIIMaJIbHbIN
pocT
4.5 CJy102KHBIE IPOLEHTHI

ITPOBEPAEMBIE HA OI'3 110 MATEMATHUKE TPEBOBAHHA K PE3Y/JIbTATAM
OCBOEHMA OCHOBHO¥ OBPA30BATEJ/IbHOM ITPOTPAMMbI OCHOBHOTI'O OBIIETO

[IpoBepsieMble TPeGOBAaHMSA K IPeAMETHBIM pe3y/ibTaTaM
OCBOEHHUS OCHOBHOHM 06pa30BaTe/IbHOM NPOrpaMMbl
OCHOBHOTO0 06111ero 06pa3oBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh NOHATHUAMH: MHOXECTBO, IOJAMHOXECTBO,
onepanyy HaJi MHOXKeCTBaMU; YMeHHe ONepUpOBaTh NOHATUAMMU:
rpad, cBA3HbIN rpad, LepeBo, IUKJI, IPUMEHATb UX IPU pelleHUU
3a/lay; YMeHHe MCNOoJb30BaTh rpaduyeckoe IpescTaBIeHUE
MHOX€eCTB [IJI1 ONIMCAaHUSA peasibHbIX NMPOLLECCOB U SBJEHUH, IPU
pelleHMH 3a/ia4 U3 JPYTUX y4eOHbIX IpeMeTOB

YMeHue onepupoBaTh MOHATHUAMM: OINpeJie/leHHe, aKCHUOMa,
TeopeMa, [0Ka3aTeJbCTBO; YMEHHEe paclno3HaBaTb MCTUHHBIE U
JIOXKHbIe BbICKa3blBaHUS, IPUBOJAUTH IPUMePhI U KOHTPIPUMEDHI,
CTPOUTD BBICKa3blBaHUSA U OTPULIAHUA BbICKAa3bIBAHUU

YMeHue onepHUpoBaTh NOHATUAMU: HAaTypaJbHOE YUCJIO, IPOCTOE
Y COCTaBHOE YMCJIO, AeJIMMOCTb HAaTypPaJIbHBIX YKCeJ], IPU3HAKH
JleJTMMOCTH, 1jeJ1oe YMCJI0, MOAYJIb YUC/Ia, 0ObIKHOBEHHAs Jpo6b U
JleCATUYHasA JpoOb, CTaHAAPTHBIA BUJ, YUCJIQ, pallMOHAJbHOE
YUCJI0, UppallMOHA/IbHOE YHCJI0, apudMeTHUeCKUW KBaJpaTHBIN
KOpeHb; YMeHHE BbINOJHATD IeMCTBUSA C YMCJIaMHU, CPaBHUBATh U
yHOPAAOYMUBAThL YUCJIA, NPELCTABJAATh YMCJA Ha KOOPAWHATHOMU
NpSAMOM, OKpPYIJIAITh YUCJIA; YMEeHHUE JeJlaTh NIPUKUJAKY U OLEHKY
pe3yJibTaTa BEIYUCIEHUH

YMeHHe onepHpoBaTb MNOHATHUAMU: CTelleHb C  LieJIbIM
1I0KasaTeJeM, apupMeTHIeCcKUn KBa/JIpaTHbIN KOpEHD,
MHOTOUJIEH, ajrebpanyeckasi Jpobb, TOX/JECTBO; 3HAKOMCTBO C
KOpHEM HaTypaJibHOW CTeneHW OoJibllle eJWHUIbI; YMeHHe
BBINOJIHATD pacyéTbl mo ¢opMysaM, Tpeobpa3oBaHUs LEJbIX,
JIpPOOHO-pallMOHANIbHBIX BbIPOXKEHUW U BBIPAXKEHUU C KOPHSIMH,
pasJjiokeHWe MHOro4JeHa Ha MHOXHWTeJHd, B TOM 4YHCJIe C
ucnoJsib30oBaHueM QopMyJs1 pa3HOCTU KB3aZpaToB M KBajpaTa
CYMMBI U pa3HOCTH

OBPA30BAHUA
Kog,

NpPOBEpPsAEMOro
Tpe6GoBaHUA
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2

3

4

5

YMeHue omnepupoBaTb NOHATHAMHU: 4YUCJIOBOE PABEHCTBO,
ypaBHeHHe C OJHOM IlepeMeHHOW, YHCJI0BOe HepaBeHCTBO,
HEpPaBeHCTBO C IepeMeHHOH; YyMeHHe pellaTb JUHEUHble U
KBaJlpaTHble ypaBHeHMs, JAPOOHO-pallMOHaJbHble YpaBHEHHUS C
OJJHOM IlepeMeHHOW, CUCTEMBbl JBYX JIMHEUHBbIX YpaBHEHWUH,
JINHEeVHble HepaBeHCTBAa U UX CUCTEMBI, KBaJipaTHble U JPOOHO-
palMOHa/IbHbIe HEPABEHCTBA C OJAHOM NepeMeHHOM, B TOM YUCJIe




Ipyd pelleHUH 3aJad U3 Jpyrux NpejMeTOB U NpaKTHUYeCKUX
3a/la4; yMeHHe MCI0JIb30BaTb KOOpPJAUHATHYIO INpAMYK U
KOOpJAMHATHYI0 IJIOCKOCTb JJis H300pa)keHHWs  pelleHUH
ypaBHEHHUH, HEPaBEHCTB U CUCTEM

YMeHUe onepUpoBaTb NOHATUAMU: QPYHKIMA, TpadUuK GYyHKLNH,
HY/JU QYHKLHMH, NPOMEXYTKH 3HAKONOCTOSHCTBA, NPOMEXYTKHU
BO3pacTaHus, YObIBaHUsl, HAUOOJIblllee U HaUMeHblllee 3Ha4YeHUs
byHKIMY;  yMeHMe  ONepupoBaTb  MNOHATHUAMU:  NpsAMas
IPONOPLUOHAIBHOCTD, JIMHeWHass QyHKLUs, KBaJpaTHU4Has
byHK1US, obpaTHas NpPONOPIMOHATBHOCTb, napab6ouJa,
runep6oJsia; yMeHHe CTpOUTb rpaduku QyHKIMH, UCII0Ib30BaTh
rpaduKu JJis onpe/iesieHus] CBOMCTB MPOLECCOB U 3aBUCHMOCTEH,
JUI4 pellleHUs 3a/ja4y U3 APYTUX Y4eOHBIX IpeMeTOB U pealbHOU
’KU3HH; yMeHHe BbIpakaTb (OpMyJiaMM 3aBUCUMOCTH MEXAY
BeJIMYMHAMU

YMeHHe oOmepupoBaTb MOHATUSIMHU:  IOCJEN0BATENbHOCTD,
apudmMeTHyeckas U TreoMeTpuyeckass MPOTrpeccUd; yMeHHue
MCII0JIb30BaTh CBOMCTBA M0OC/Ie,0BaTeNbHOCTENH, POPMYJIbI CYMMBbI
¥ 0o6lIero 4jeHa NMpU pellleHUH 337ay, B TOM 4YHCJIe 3ajJlad U3
JIpyTUX Y4eOHBIX TPeIMETOB U peaibHOM }KU3HU

YMeHHe pewaTb 3aJayd pa3HbIX THUNOB (B TOM 4YuC/JIe Ha
NPOLEHTHl, JOJU U YacCTH, [ BUXKeHHUe, paboTy, LleHy TOBAapOB U
CTOMMOCTb NOKYNIOK W YCJAyr, HaJOrH, 33Jayd U3 00/1acTh
ynpaBJeHUus JIMYHBIMM M CceMeWHbIMH ¢QUHAHCaMHU); yMeHHe
COCTaBJIAIThb BblpaXKeHUs], YpaBHEHUS], HEPaBEHCTBA U CUCTEMBI 110
YCJIOBHIO 33aJlayM, HCCJIe[O0BaTh IOJYyYeHHOe pelleHhe U
OLleHHWBATb NPaBAONOL00HOCTb NOJy4YeHHbIX Pe3yJIbTaTOB

YMeHHe onepupoBaTh MOHATHUAMMU: QPUIYpa, TOUYKA, OTPE3OK,
npsiMasi, Jiyd, JiOMaHas, YyroJ, MHOTOYTOJIbHUK, TPEYTroJIbHUK,
paBHOOGepeHHBIN 1 PaBHOCTOPOHHHUMU TPeyroJIbHUKH,
IpSIMOYTOJIbHBIA TPEYTOJbHUK, MeIMaHa, OMCCEKTPHCA U BbICOTA
TPeyroJibHUKA, YeThIPEXYTOJbHUK, M[apasiesorpaMM, pomo,
NpsIMOYTOJIbHUK, KBaJpaT, Tpaneuus; OKPYXXHOCTb, KpYT,
KacaTeJbHasi; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMHU GUTypaMy;
yMeHHe pellaTh 33Jla4y, B TOM YUCJ/Ie U3 IOBCeJHEBHOM XKU3HHU, Ha
HaxoX/JieHhe TreoMeTpPUYeCKUX BeJMYMH C IpUMeHeHHeM
V3y4YeHHbIX CBOUCTB QUTYp U GaKTOB

10

YMeHue onepUpoBaTh NOHATUSAMU: paBEHCTBO PUIYp, paBEHCTBO
TPeyroJbHUKOB; Mapa/jieJlbHOCTb W IeplneHJUKYJIAPHOCTb
NpSIMBIX, YTrOoJ MeXJAy NPSIMbIMH, MeprneHJUKYJsIp, HAaKJIOHHaf,
npoekunus, nojgobue  uryp, NO0A0O0HblE TpPEYroJIbHUKHY,
CUMMETpHUS OTHOCHUTEJbHO TOYKM M MpsMOH; yMeHHe
pacno3HaBaTb paBEHCTBO, CHMMETPUIO U mojaobue uryp,
NapajjleIbHOCTb U NepPHeHAUKYJAPHOCTb  NpSAMBIX B
OKpY>KalollleM MUpe

11

YMeHUe omnepupoBaTh MNOHATUSAMMU: [JJIMHA, PACCTOSIHUE, YTOJI
(BesiMuMHA yTJ1a, CHHYC M KOCUHYC yTJ/la TPEYTOJIbHUKA), IJIOLA/Ab;




yMeHHe OlleHUBAaTh pa3Mepbl NpeAMeTOB U OOBbEKTOB B
OKpY’KalollleM MHUpe; YMeHHEe TPUMEHATb GOpPMYyJibl MIEpUMETPa U
IJIOIAJJd MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH W IJIOLAJH
Kpyra, o6beMa MNpsIMOYToJIbHOTO TNapaJiiesienune/ia; yMeHHe
NPUMEHSTh MPHU3HAKU pPABEHCTBA TPEYroJbHUKOB, TEOPEMY O
cyMMe yIJIOB TPEeyTroJIbHUKA, TeopeMy [Mudaropa,
TPUTOHOMETPUYECKHE COOTHOIIEHHUS [JI1 BBIYUCIAEHUS [IJIMH,
pPacCTOSIHUY, IJIOLA/leX

12

YMeHue wu306pakaTh IJIOCKME QUIYpPbl M UX KOMOHWHALUH,
NPOCTPAHCTBEHHbIE QUTYPhI OT PYKH, C MOMOILIbI0 YepPTEXKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB MO TEKCTOBOMY HJIU
CUMBOJIBHOMY OMMCAHHUIO

13

YMeHHe omnepupoBaTh MOHATHUAMU: NPSIMOYroJibHasg CHUCTeMa
KOOp/JIMHAT; KOOPJAWHAThl TOYKH, BEKTOpP, CyMMa BeEKTOpOB,
NpOM3Be/leHHe BEKTOpa Ha YMUCJIO, CKa/sipHOE MNpOU3BeJeHUE
BEKTOPOB; YMEHHE HCIO0JIb30BaTh BEKTOPbI U KOOPJAUHATHI JJIsI
npe/CcTaB/eHUs JaHHbIX U pellleHus 3a/1a4, B TOM YU CJIe U3 APYTHUX
y4eOHbIX IPEeAMETOB U peaJbHOU KU3HU

14

YMeHHe onepupoBaTb NMOHATUSMU: CTOJOUKOBbIe U KpPyroBblIe
JuarpaMmbl, TabJ/IvIbl, cpefHee apudMeTHYECKOe, MeJUaHa,
HauboJiblllee W HaUMeHbllee 3HA4YeHUs, pa3Max 4YHCJIOBOIO
Habopa; yMeHHe U3BJIEKATh, MHTEepIpeTHPOBATD U
npeo6pa3oBbIBaTh UHPOPMALIUIO, TPEICTABJEHHYIO B TaOJIUIAX U
Ha JuarpaMmax, OTpakalollyl CBOWCTBA U XapaKTEPUCTHUKHU
peasibHbIX TpPOLECCOB W SIBJIEHUM; yMeHHEe pacno3HaBaThb
M3MeHUYMBble BEJIMYMHBI B OKPY>KaKOI[eM MUpe

15

YMeHUe onepupoBaTh MOHATUAMMU: CAYYalHbBIN ONBIT (CIy4alHbIA
3KCIIEpUMEHT), 3JiIeMeHTapHOe COOBbITHE (3JIeMeHTapHbIM UCXO[)
CIY4alHOT'0 OTBITA, CJIy4YallHOe COObITHE, BEPOSTHOCTb COOBITHS;
yMeHHe HaX0UTb BEPOSITHOCTH CJy4aWHBIX COOBITUM B ONbITAX C
PAaBHOBO3MOXXHbIMH ~ 3JIEMEHTAPHBIMHU  COOBITHUSIMHU; yYMeEHHe
pemaTh 3aZja4yd MeETOJOM OpPTaHU30BAaHHOro Iepe6opa U C
MCIO0JIb30BAaHWEM TMpaBWJa YMHOXEHUS; YMeHHe OlleHUBAaThb
BEPOSITHOCTH peaibHbIX COOBITUM U SIBJIEHUH, TOHUMATb POJIb
NpPaKTUYEeCKU JOCTOBEPHbIX U MaJIOBEPOSTHBIX COOBITUH B
OKpyalwllleM MHpe WU B >KHW3HH; 3HAKOMCTBO C IOHSITHEM
He3aBUCHUMbIX COOBITUH; 3HAKOMCTBO C 3aKOHOM GOJIbIINX YU CEJ U
€ro poJibl0 B MacCOBBIX SIBJEHUSAX

16

YMeHue BbIOMpPATh NOAXOAAIMN U3YYEeHHbIN MeTO/, 1151 pellleHUs
3a/ayy, NPUBOJUTH npUMephbI MaTeMaTU4eCKHUX
3aKOHOMEPHOCTEN B NOpUpPOJle U 1KU3HM, paclo3HaBaTh
NposBJieHHWE 3aKOHOB MaTeMaTUKU B HCKYCCTBe, OIMMCHIBATH
OTJeJibHble BblAAWOIIMECS pe3yJibTaThbl, MOJYyYeHHbIe B XO/J€
pa3BUTUA MaTeMaTMKM KaK HayKd, IPUBOAUTHL NpUMephl
MaTeMaTU4eCKUX OTKPBITUM M HMX aBTOPOB B OTEYECTBEHHOW U
BCEMUPHOM UCTOPUHU




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA OI'3 110 MATEMATHKE

Koz, IIpoBepsieMblil 31EMEHT COAEPKaAHUS
1 Yuca ¥ BbIYUCIEHUS
1.1 HaTtypaJsibHble U LieJible Yyucia. [[pu3Haky JeJIMMOCTHU LeJIbIX YUCces
12 O6GbIKHOBEHHbIE U JeCSITH4YHble JpoOH, TMPOIEHThbl, O6eCKOHEeYHbIe
nepuouvecKue Apoou
13 PanvonasnbHble 4yuciaa. ApudMmeTudyeckue omnepanud C palMOHaJIbHbIMU
YyUCJIaMU
14 JleficTBUTeIbHBbIE YuCIa. ApuPMeTHYeCcKHe Onepaluu C e CTBUTEIbHBIMU
YyUCJIaMU
15 [IpubIKEHHDbIE BbIMMC/IEHUs, IPABHJIA OKPYT/IEHNs, IPUKHAKA U OlleHKa
pe3yJibTaTa BbIYMCJIEHUN
2 Anreb6panyeckye BbIpaXKeHHUs
2.1 BykBeHHbI€e BblpaxkeHHUs (BbIpaXKeHUsl C IepeMEeEHHbIMU)
29 CTeTeHb C 1eJsibIM noka3aTesieM. CTeneHb C palMOHAJbHBIM MOKa3aTeJeM.
CBOMCTBA CTEINEHU
2.3 MHoro4/1eHbl
2.4 Anrebpaunyeckas Jpobb
2t ApudmeTnueckdii  KOopeHb  HaTypaJbHOU  cTeneHW. [JlelcTBUS €
apuPMeTHIEeCKUMU KOPHSIMU HATYPaJIbHOU CTENeHU
3 YpaBHeHUs ¥ HepaBEHCTBA
31 Llesnbie u Lupo6Ho-pau1/10HanbHIale ypaBHeHUs. CUCTEeMBbl U COBOKYIHOCTH
ypaBHEHU U
39 Llesble U Apo6GHO-palOHA/IbHbIEe HepaBeHCTBA. CUCTEMbI U COBOKYIHOCTH
HEpPaBEHCTB
3.3 PelnieHne TeKCTOBBIX 3aJa4
4 YucioBbIe NOC/AEA0BATENBHOCTH
4.1 [TocnesoBaTe/IbHOCTH, CIIOCOOBI 3aJaHUA IOCAeJ0BaTEJIbHOCTEN
42 ApudmeTndeckas U reomeTpuyeckas mnporpeccud. ®opmysia CA0XKHbBIX
NPOLEHTOB
5 OyHKIUU
@OyHkiyd, crnocobbl 3aaHusg GyHKUMU. [paduk PyHkuuu. 06sacThb
ompeJieJieHUsT W MHOXECTBO 3HayeHUM JyHkuuu. Hynau PyHkyum.
5.1. [IpoMeXyTKH 3HAKOMOCTOSAHCTBA. [[pOoMeXyTKH MOHOTOHHOCTU QYHKIUHU.
MakcuMyMbl U MUHUMYMbl QYHKIIMU. Hanbosiblllee U HAMMeHbIIIee 3HaYeHH e
bYHKIIMY HAa IPOMEXKYTKE
6 KoopAnHaThl Ha NPSIMOU U IJIOCKOCTHU
6.1 KoopauHaTHasa npsiMas
6.2 JleKkapTOBbI KOOPAMHATHI HA MJIOCKOCTH
7 ['eomeTpusa
7.1 ['eoMeTpuyeckue GUTypbl U UX CBOUCTBA
7.2 TpeyrosbHUK
7.3 MHOroyrojibHUKHU




7.4

OKpYy>KHOCTB U KpyT

7.5 H3mepeHUe reoMeTpUYECKUX BEJIUUMH
7.6 BeKTOpbI Ha IJIOCKOCTHU
8 BepodaTHOCTB ¥ CTaTUCTUKA
8.1 OnucaTtesibHas CTaTUCTUKA
8.2 BeposTHOCTB
8.3 KoMbuHaTOpuKa
8.4 MHoXxecTBa
8.5 ['padsr




YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJ/IBHOT'O ITPOLIECCA

OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIBI 411 YYEHUKA
e MaTemaTuka. Anrebpa: 7-i KJjacc: 6a30Bbli ypOBeHb: yUeOHUK; 15-e usganue,
nepepabotanHoe MakapserueB 10.H., Munzatok H.I'.,, HetukoB K.W. v ap.; noj peaakuuei
TensakoBckoro C.A. AkijoHepHoe 0611ecTBO «M3aaTenbcTBO «[IpocBelieHre»

» MaTemaTuka. Anrebpa: 8-i kjiacc: 6a30Bblil ypOBeHb: yUeOHUK; 16-e U3aHue,
nepepaboranHoe MakapsrueB 10.H., Munatok H.I'.,, Hetukos K.M. v ap.; noj pepakuueit
TenakoBckoro C.A. AkipoHepHoe o611ecTBO «M3aaTenbcTBO «I[IpocBenieHre»

» MaTemaTuka. Anrebpa: 9-i kJjacc: 6a30Bblil ypOBeHb: yueOHUK; 15-e u3gaHue,
nepepaboranHoe MakapsrueB 10.H., Munatok H.I'.,, Hetukos K.W. v gp.; noj pepakuueit

TensakoBckoro C.A. AkipoHepHoe 0611ecTBO «M3aaTenbcTBO «I[IpocBenieHre»

METOJAUYECKUE MATEPHAJIbI AJI1 YYUTEIA
e Anrebpa. lugakThueckue MaTepUasbl. 7 Kjacc; yuebHoe nocobue aJs

ob111e06pa3oBaTebHbIX opranusanuii / J1.U.3BaBuy, JI.B.Ky3uenona, C.5.CyBopoBa - M.:
[IpocBewenue, 2019.

e Anre6pa. /luiakTHyeckue MaTepuaJbl. 8 Kiacc; yuebHoe mocobue AJs
o6111e06pasoBaTebHbIX opranusanuii / B.M.2Koxos, H0.H.Makapsiues, H.I. Mun ok - M.:
[IpocBewienue, 2020.

e Anrebpa 7-9. MeTou4eckoe oco6yre K npeJMeTHON JUHUHU Y4eOHUKOB 10 anre6pe F0.H.
MakapsbiueBa, H. [ 'Munwok, K. U.HemkoB u ap. / M.: [IpocBenienue,2023r.

e Anre6pa. /luiakTryeckue MaTepuaJsbl. 9 Kiacc; yaebHoe nocobue AJs
o6111e06pa3oBaTebHbIX opranu3anuii / 10.H.Makapsrues, H.I.MuHawok, JI1.b. KpaliHeBa - M.:

[IpocBenienue, 2021

IIUPPOBBIE ObPA30BATEJ/IbHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
 dAKnacc http://www.vaklass.ru/

e ®I'AOY BO «I'ocynapcTBEHHbIA YHUBEPCHUTET MPOCBELEHUSI»

* 000 «®PusuoH Jlab»

¢ 000 «MHTEpHaAN»

« 'AOY BO MI'TIY

* 000 «CbepobpazoBaHuE»

* AO «U3patenbcTBo [IpocBelieHue»



e Yuu.py https://uchi.ru/

* 000 «3K3AMEH-ME/IUA»http://examen-media.ru/
* 000 «I'nobanjlab»

¢ 000 «<ACMAPT>» https://ismart.org/

 Poccuiickas asieKTpoHHas mkoJa https://resh.edu.ru/



