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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETo
o0Opa3oBaHMs: OHAa 00ECTIeYUBAET U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK U TyMaHUTApHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
HpOJIOJKEHUsT 00pa30BaHUs U B MIOBCEIHEBHOW KU3HU. Pa3BuTHe y oOyuarommxcs
HAYYHBIX TPEACTABICHUH O TIPOUCXOKICHUU M CYIIHOCTH ajre0panyecKux
abCcTpakIMii, cnoco0e OTpaKEHUsT MaTEMAaTUUYECKON HayKOM SBJICHHUI U MPOLIECCOB
B MpUPOJE U OOILIECTBE, POJIM MATEMaTHYECKOTO MOJEIUPOBAaHUS B HAyUYHOM
MO3HAHUM U B IPAKTUKE CIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl aIallTallii B COBPEMEHHOM ITM(PPOBOM
obmiectBe. M3ydenue anrebOpsl obOecriedynMBaeT pa3BUTHE YMEHHS HAOIIOaTh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JEWUCTBUSL M BBIBOJHI,
dbopmynupoBath yTBepKAeHHs. OCBOEHUE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaroIIUXCs: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHJYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AINI0, aOCTparupoBaHue u
ananoruto. OOyyeHue  anrebpe  mpeanoyaraeT  3HAUYUTENbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIbHOCTH OOYYalOIIMXCs, IOITOMY CaMOCTOSITENIbHOE
peleHue 3a7a4 ABISETCS peann3alieil 1esITeIbHOCTHOTO MPUHIINIA 00yYeHHS.

B crpykrype mnporpammbl ydyeGHOro Kypca «Ausredpa» uisi OCHOBHOI'O
o61iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEPIKATEIbHO-METOIMYECKUE
muHuH: «Yucnaa v BEIYHCICHUSY, «ANreOpandeckne BhIPpAKEHU», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxgas U3 3THX colep:KaTelbHO-METOJUUYECKHX
JVMHUH pa3BUBaeTCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
APYTUMH €ro JWHUSAMH. B Xozme wu3ydeHHs ydueOHOro Kypca oOOydarommMmcs
MPUXOJUTCS JOTHUECKH PACCYXKAaTh, UCIIOIB30BaTh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIHOUYECHBI
HEKOTOpbIE OCHOBBI JIOTUKH, MPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00yYarOIIUMUCS
OCHOB  YHUBEPCAaIbHOTO MaTemarnueckoro s3bika. ComepkaTeapbHOW |
CTPYKTYpHOM OCOOCHHOCTBIO y4eOHOro Kypca «AmnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIA XapaKTep.

Conepxxanne nuHUM «Yucna W BBIYMCICHHUA» CIYXXHT OCHOBOM JUIs
TaTbHEHIIIET0 W3YYCHHUS] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOYYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BAThCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHON
HU3HU. Pa3BUTHE MOHATHS O YMCIEe Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUS
CBSI3aHO C PAalMOHAIBHBIMH WM HPPANHMOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIIEHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAHeMY 00111eMy 00pa30BaHHUIO.

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandeckue BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHArOLIUXCS
MaTEeMaTHYeCKOTo amnmnapara, HeoOXOJUMOTro JUIsl PeLIeHHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPAKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 001iero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYNIUPYETCs BOKPYT
palMOHAJIBHBIX BbIpaXEHUI. AnreOpa AEeMOHCTPUPYET 3HAUYEHUE MATEMATUKH KaK
A3bIKa JJIA TOCTPOCHHUSI MaTEMaTHYECKUX MOJIETEH, OINHUCAaHHUS MPOLECCOB U
ABJICHUM peanpbHOr0 Mupa. B 3agaunm oOydeHus anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOECHMS Kypca HUH(GOpPMATHKW, M OBJAJCHUE HaBbIKAMU
JeTyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrue cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXEHUsI, CHOCOOHOCTEM K MaTEMaTHYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHAIBHO-TparUuecKoil JIMHUK HAIEJIEHO HA MOJy4YeHHe
OoOy4YarOIIMMHUCS 3HAHUK O (PYHKLIMSIX KaK BaKHEHIEH MaTEeMaTUYECKON MOJENH
JUIs ONMCAHUSI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJICHUM B MPUPOJE
u obOmectBe. M3yuenue marepuana crnocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHUS UCTIONB30BATh PA3IMYHbIE BBIPA3UTEIbHBIE CPEICTBA S3bIKa MATEMATHKHU —
CIIOBECHBIE, CUMBOJMYECKHE, TpadHuyueckue, BHOCHT BKJIaJ B (HOPMUPOBAHME
IIPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY ImaHy B 7-9 kiaccax u3ywaeTcsi ydeOHBIM Kypc
«Anredbpa», KOTOPBIM BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/ielbl COAEP>KAHUS:
«Uucna u BBIUKCICHUS», «ANTreOpandecKkue BBIPAKEHUS», «YpaBHEHUA H
HEpaBEHCTBA», «DyHKIMWY.

Ha uzyuenne yueOHoro kypca «Anredpa» oroautca 306 dacoB: B 7 kiacce
— 102 gaca (3 4gaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Hemeno), B 9
kimacce — 102 gaca (3 yaca B HEZIeIH0).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIC, MEPEX0i] OT OAHON (OPMBI 3aMUCU
npoberi k apyroi. IloHsATHE palMOHAIBLHOTO 4YHCIIA, 3allKiCh, CpPaBHEHUE,
YHOPSIOUMBAHUE  PAllMOHAIBHBIX 4ucel. ApupMeTudyeckue AeUCTBUS  C
palMOHAJIBbHBIMUA YKCIIaMU. Pelienne 3amad u3 peanbHON MPAKTUKU HA YacTH, Ha
Ipoow.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTeJeM: OIpejelieHue, IpeoOpa3oBaHue
BBIpAXKEHHUI Ha OCHOBE ONPEIEIICHNUs, 3anuch OonbiuX yncen. IIponeHTsl, 3anuch
MIPOLIEHTOB B BHUJE JIpoOU U ApoOM B BUJE NMPOLEHTOB. TpH OCHOBHBIE 33Ja4d HA
IIPOLIEHTHI, PEIICHNE 3a1a4 U3 PEaJIbHON IIPAKTHKHU.

IIpuMeneHne TOPU3HAKOB  JCIMMOCTH, pA3JIOKEHHE HAa  MHOXKUTEIU
HaTypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTHM, B TOM 4HClIe TpsMas M oOparHas
IIPONIOPLIHOHAIBHOCTH.

Auredpanveckue BbIpaKeHHU s

IlepeMeHHBIE, YNCTIOBOE 3HAUECHUE BBIPAKECHUS C IIEPEMEHHOM. JlonmycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEITUYMHAMU B BUJIE
dbopmyibl. Berancnenus mo gopmynam. [IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIpAXEHUS, TMpaBWiIa MNpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUI, TpaBUIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaracéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENIEM.

OpnHounensl u MHOrouwaeHsl. CteneHp MHOrowieHa. CiokeHue, BBIYUTaHUE,
YMHOXXEHHE MHOIOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBI W KBaApar pasHocTH. PopMmyina pa3HOCTH KBajaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUSA U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHHS, MpaBuia MpeoOpa3oBaHUsA ypaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO0 KOPHEH JIMHEUHOIO
YpaBHEHUS, pEUIEHUE JIMHEWHbIX ypaBHeHUH. CoCTaBlIEHHE YpaBHEHUI 110
YCJIOBHIO 3a7a4M. Perenne TeKCTOBBIX 3a71a4 C IOMOILBI YPABHEHU.

JIuneiiHoe ypaBHEHHE C JABYMs NEPEMEHHBIMU U e€ro rpadguk. Cucrema aByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIEpeMEHHbIMU. PemieHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. [lpuMepsl perieHus TEKCTOBBIX 3a/lad C TOMOIIBIO
CHUCTEM ypPaBHEHUU.

DyHKUNHA



Koopannara Touku Ha npsimon. UuciioBble MPOMEKYTKU. PaccTosiHue Mexay
JIBYMSI TOUKAMHU KOOPJAMHATHOU MPSMOH.

[IpssimoyroisibHast cuctema koopauHat, ocu Ox u Oy. AGcuucca u opAauHaTa
TOYKH Ha KOOPJAMHATHOMN MIocKocTH. [Ipumepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIXx 3aBucuMocted. [lonsarue ¢ynkmuu. [padux
¢bynkuuu. CoiictBa Gyukuuil. JIunerinas Qynkuus, e€ rpadux. ['padux byakumu
y = |x|. 'paduueckoe pemieHre JIUHEWHBIX YpPaBHEHUW W CUCTEM JMHEHHBIX
YpPaBHEHUM.

8 KVIACC

Yuciia ¥ BBIYUCTICHUSA

KBagparubiii kopeHb u3 uwucna. [loHsiTue 00 uUppalMOHAIBHOM YHCIIE.
JlecsiTuunble TpUOTMKEHUST UppallMOHANIbHBIX yKces. CBOMCTBA apu(pMETUYECKUX
KBAJIPaTHBIX KOPHEHN M X IPUMEHEHHUE K IPE0OPa30BAHUIO YMCIIOBBIX BbIPAXKEHUI
Y BBIYNCICHUAM. J[eMICTBUTENBHBIC YUCIIA.

CreneHb ¢ LenabIM IokazaTeneM 1 e€ cporictea. CTaHAapTHAs 3alKUCh YHACIA.

AnreOpanyeckue BhIpaKeHUSAJre0paniecKue BbIpaskeHust

KBampatueiii  TpEXwieH, pa3iiokKEHHE KBAJApPaTHOrO TPEXWIEHA  Ha
MHOKHTEJIH.

Anrebpanyeckasi 1po6b. (OCHOBHOE CBOWCTBO ajredpanyeckoil Apoou.
CnoxxeHue, BbIUMTAHHE, YMHOXKEHHE, JEJICHHE anredpandyeckux JapoOen.
PannonanbHble BhIpaXXEHHUS U UX TpeoOpa3oBaHue.

YpaBHEHMS U HEPABEHCTBAY pABHEHHUS M HEPAaBEHCTBA

KBagpatHoe ypaBHeHue, Qopmysia KOpHEW KBaJpaTHOrO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHI, CBOASIIMXCS K JUHEWHBIM U KBaJIpPaTHBIM.
[Tpocreiimne ApoOHO-pallOHAIbHBIE YPABHEHUS.

['padmyeckas uHTEpIpEeTaLds YPABHEHUN C JBYMS IIEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YPaBHEHUW C JBYyMs NE€pEeMEHHbIMU. [IpuMmepbl pelieHuss cucrem
HEJIMHENHBIX YPaBHEHU C IBYMs [IEPEMEHHBIMU.

Pemenne TekCTOBBIX 3a7au aNreOpandeckium crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCMIBHOCT HEpaBEHCTB. JIMHEVHBIE HEpPABEHCTBA C OAHOW NEPEMEHHOM.
CucTembl JINHEMHBIX HEPABEHCTB C OHON IEPEMEHHOMU.

OyHKIMNPYHKIMH

[lonstue @ynkuuu. OOnacTh ONpeneNeHuss W MHOXECTBO 3HAUYCHHM
¢bynkuuu. CiocoObl 3a1anus PyHKIUH.

I'padpux dynkuuu. YUrenne cpoiictB ¢yHKuuu no e€ rpaduxy. IIpumeps
rpaukoB QyHKUUH, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIMKA, ONUCHIBAOIINAE TPSMYI0 H OOPaTHYIO TMPOTOPIIHOHATBHBIE
3aBHCUMOCTH, uX rpaduku. PyHkunn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.

9 KJIACC

Yucnaa v BIYMCICHUA

PanmonanpHbie ynca, UppallMOHAIBHBIE YUCIA, KOHEYHbIE U O€CKOHEUHbIC
JeCATUYHBIC ApoOr. MHOXKECTBO NEUCTBUTEIIBHBIX YUCEIN, ICUCTBUTEIIBHBIC YHCIIA
KaKk OECKOHEUYHBbIE JeCATUYHBbIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOMA.

CpaBHeHUE JCUCTBUTENBHBIX 4YHUCEN, apumeTuyeckue JeHUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3mepsl 0OBEKTOB OKPYXKAIOIIETO MHpPA, JUIMTEIBHOCTH IMPOIIECCOB B
OKPY>KarOIIEM MHUpE.

[TpubnmxEnHoe 3HaUCHNE BEIMYMHBI, TOYHOCTHh NpubIKenus. OKpyTieHne
yucell. [Ipuknika u oueHka pe3yiabTaTtoB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JInnelinoe ypaBHeHuUE. PellieHrue ypaBHEHUM, CBOASIIUXCS K JIUHEHHBIM.

KBanpatnoe ypaBHeHue. Pelienne ypaBHEHHM, CBOASIIIMXCS K KBaAPAaTHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUM TPETbEU U YETBEPTON
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTENU.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUW. PelieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMH U ero rpaduk. Pemenne cucrteM aByX
JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Pemenne cucrem AByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHUHEIHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C IByMs IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 33/1au anreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOW mHepeMeHHOH. Pelienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEpnperanyisi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMM.

OyHKIMMPYHKIUU

KBagpatnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapaboIbl, 0Ch CAMMETPUH 1Tapa0OJIBI.

Ipaduxu dyuxumit: y =kx, y=kx + b, y=k/x, y=x3, y =Vx, y = |x| , u ux
CBONCTBA.



YucnoBble  1ocienoBaTeabHOCTUYHCI0BBIE  MOCJAEI0BATEIBLHOCTH H
MPOrpeccuu

IlonsgTe 4YMCIOBOW MOCJIENOBATEIHFHOCTH. 3aJlaHHUE II0CIIEIOBATCIBHOCTH
peKkyppeHTHOM hopmyiol u popMyoit #-ro ueHa.

Apudmernueckass U reoMmerpuueckass mporpeccuu. DopMmysibl #-ro ujieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCHI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkeHre 4wiIeHOB apuU(PMETHUYECKOM W TeOMETPUYECKOW MpOrpeccHit
TOYKaMu Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHUAIbHBIM POCT.
Cl10KHbBI€ POLICHTHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMbBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMS IpOrpaMMbl Y4yeOHOro Kypca
«Anredpa» XapaKTepU3YyIOTCS:

1) naTpuoTHYeCKOe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOUIEHHWEM K  JOCTH)KEHHMSIM  POCCHUICKUX
MaTEMaTUKOB M POCCUICKOM MAaTeMaTHUYECKOW IIKOJIBI, K HCIOJIb30BAHUIO ITHX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAJAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/IaHWHA M pean3aliy ero
npaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYP IPaKJAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAOBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTUYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHHEM BAa)XKHOCTH MAaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHUU BCEH JKM3HM JUI YCHEIIHOM MpodeccHoHaTbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CHOCOOHOCTBIO K SMOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHM, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
NPEJICTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHYeCKOM HayKu Kak cdepbl ueIOBEUYECKOM
JEATENBHOCTH, JTANOB €€ pa3sBUTUSA M 3HAYUMOCTH IS Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOH Kak CpPeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM IPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanme, (popmMupoBaHHMe KYJbTYPbl 310POBbS U
IMOLUMOHAJIBLHOIO 0JIArONOJIyYns:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUA B HMHTEPECAX CBOETO
3I0POBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa pPeQIEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 K€ IpaBa JPYroro 4ejaoBeKa;

7) 3K0J10rH4ecKoe BOCIIUTAHUE:

OpPUECHTAlMEN HA NMMPUMECHEHHE MATEMATUUECCKUX 3HAHUM I PEIICHUS 3a]a4
B 00JIACTM COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAaHUPOBAHUS IIOCTYIIKOB U
OIIEHKM HX BO3MOKHBIX TIOCJIEACTBUM ISl OKPYX AKOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW UX pelieHus;

8) agmanTanusa K M3MEHAKIIUMCS YCJOBHUSM COUMAJIBbHOM U NMPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTHUYECKYIO IESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIOJICH, MpHOOpEeTaTh B COBMECTHOMN ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKM M KOMIIETECHIIUN U3 ONbITA JPYTHX;

HEOOXOMMOCThIO B ()OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJIEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, INIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
MIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OIICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBus:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBECHHBIC MPU3HAKH MaTEMaTHIECKUX
OOBEKTOB, TOHATUH, OTHONICHUH MEXIY IOHATUIMH, (OPMYITHPOBATH
OTIpENICNICHNs] ~ TOHSATWW, YCTAaHABIWBATh CYIIECTBCHHBIA  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA i OOOOIICHHWS U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmMymupoBaTh W  TNPeoOpPa3OBBIBATH  CYXIACHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIIBISITP ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3HM  H
OpOTUBOpeYMs. B (akTax, AAHHBIX, HAONIONECHUSAX U YTBEPXKICHUSX,
npeajiaraTb ~ KpUTEpPUM A BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3AKIFOUEHHUH 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTelIbCcTBAa MATEMATHUECKUX YTBEPKIECHUN (MPAMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSTEIBHO HECIOKHBIE JI0Ka3aTelIbCTBA
MaTeMaTHYecKux (PaKToB, BBICTpaMBaTh AapryMEHTALMI0, MPUBOAUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh croco0 pemieHus y4uyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUIeHUs, BbHIOMpaTh HauboJiee NOAXOAAIUNA C Y4ETOM
CaMOCTOATEJIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkye 1eMCTBUA:

HCITOJIB30BaTh BOTIPOCHI KaK WCCIIENOBATEILCKHA WHCTPYMEHT ITO3HAHMS,
(GopMyIMpOBaTh BOMNPOCHI, (UKCHPYIOLIUME MPOTHBOPEUYUE, NpPOOIEMY,
CaMOCTOATENFHO YCTAaHABIMBATh HMCKOMOE U JaHHOE, (OPMHPOBATH
TUIOTE3Y, apTyMEHTUPOBATh CBOIO TTO3UIUIO, MHEHUE;

MPOBOJUTh IO CAMOCTOSITEIPHO COCTABIICHHOMY IUIaHY HECIIOXHBIH
DKCIIEPUMEHT,  HEOOJIBIIOE  HWCCIAEAOBaHWE 1O  yYCTAaHOBIICHHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOrOo OOBEKTa, 3aBHCHUMOCTEH OOBEKTOB
MEXy coO0M;

CaMOCTOSITeIbHO (OPMYJIUPOBATH O0OOIIEHHS W BBIBOJBI MO pe3yJibTaTam
MPOBEIEHHOTO HAOJIOIEHUS, WCCICIOBAHMS, OICHUBATh JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHHIA;,

MIPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaK¥Ke BBIIBUTaTh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HWH(MOpMAIUU, JTaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHUS 3a/1a4H;

BBIOWPATh, aHAJIM3UPOBATh, CHUCTEMATH3MPOBATH W HMHTEPIPETUPOBATH
HH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM MIPEACTABICHHUSI,

BBIOWpATh (GopMy TMpeACTaBICHHS WHOOPMAIMM W WIUTFOCTPUPOBATH
pelraemMbie 3aJayd CXE€MaMM, JuarpaMMaMu, WHOW TpaduKkod U ux
KOMOWHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIUU TIO KPUTEPHUSAM, MPEITOKEHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAaMOCTOSATEIHHO.

KoMmmyHukaTHBHBIE YHMBeEpPCaJIbHbIE YueOHbIe 1elCTBUA:



BOCIpUHUMATh U  (GOPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBUSIMU M LIEJISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaThb CBOIO
TOYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, J1aBaTh IMOSICHEHUS MO
XOJly peuIeHus 3aJa4l, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0/ 00CY>KJIeHHsI 331aBaTh BOIIPOCHI MO CYIIECTBY 00CYX)AaeMOM TEMBI,
po0JIeMbl, pelIaeMoi 3aaul, BbICKAa3bIBaTh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs, COIMOCTaBIATh CBOM CYXIEHUS C CYXXIEHUSMHU JPYrux
YYACTHHKOB JHaJIora, OOHapy»MBaTh pa3jInyUe U CXOJCTBO MO3ULHUMU, B
KOppPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;
OPEJCTaBIsATh  pEe3yJbTaThl  pEeHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUA C YYETOM 3aJ]1a4 MPE3EHTAIMU U OCOOEHHOCTEN ayAUTOPHUH;
NOHMMAaTh W HUCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
UHAMBUIYAJIbHONH paboThl NpU pPELIEHUH YUYEOHBIX MaTeMaTHYECKHX
3ajady;

MPUHUMATh LEJIb COBMECTHOU JEATEIbHOCTH, IIJIAHUPOBATh OPTaHU3ALUIO
COBMECTHOH paboThl, pacmpelensTb BHAbI paboT, JOroBapUBaThCA,
o0CyKIaTh IPOLECC U pe3ysIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TIpPynmnoBbIX (opmax paboTel (0OCyXIeHus, 0OMeH
MHEHUSIMHM, MO3TOBBIE IITYPMbl M JIPyTU€), BBINOJHATH CBOKO YacTb
paboThl 1 KOOPAUHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/[bI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPHUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATEIBHO COCTABJIATH IJIaH, AJITOPUTM pEeIIeHUs 3a1auu (WM €ro
4acTh), BBIOMpaTh CIOCOO peHIeHUs ¢ YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHNU ¢ Y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJICKT:

BIQJIETh CIOCOOAMM  CaMONPOBEPKH, CAaMOKOHTpOJIL IIpouecca H
pe3yabTara peleHnss MaTeEMaTUIEeCKOM 3a/1auu;

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU DEILICHUU
3a1a4d, BHOCHTb KOPPEKTHUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OIMOOK, BBISIBICHHBIX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU IOCTABICHHOM LEIU
U YCJIOBUSIM, OOBSCHATh MPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEIAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce OOydYarolUICS TMOIYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

BoInonHATh, codeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apudMeTHUecKHue
JNEUCTBUSI C PAallMOHAIBHBIMU YHCIIAMU.

HaxonuTe 3HaYeHWS YHUCIIOBBIX BBIPAKCHUN, MPUMEHSATH Pa3HOOOpa3HBIC
CIOCOOBI U MPUEMBI BBIYUCIICHHS 3HAYCHUH JPOOHBIX BBIPAKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHON (HhOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B OECKOHEUHYIO JACCATUYHYIO IPOOB).

CpaBHUBATH U YIIOPSAOYMBATH PALIMOHAJIBHBIC YUCTIA.

OKpyrisaTh yucia.

BpINoNHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUN
YUCJIOBBIX BBIPAXKCHUN. BBINONHATE NEUCTBUSA CO CTENEHSAMHU C HATYPAIbHBIMU
MOKa3aTEISIMH.

[IpumeHaT,  OpU3HAKK  JEJTMMOCTH,  Pa3l0KEHUWE HA  MHOXKHWTEIH
HATYpPaJIbHBIX YHCEIL.

PemaTte npakTHKO-OPUEHTHPOBAHHBIE 3a]1a4d, CBS3aHHBIE C OTHOLICHUEM
BEJIMYUH, MPONOPUHOHAIBHOCTBIO BEJIUYMH, MPOLEHTAMH, HHTEPIPETUPOBATH
pe3yabTaThl pEMICHUS 3a7a4y C YYETOM OIPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIPaKeHUsI

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHIO U CUMBOJIMKY, TMPUMEHSThH
e€ B Ipolecce OCBOEHUS y4eOHOro MaTepuarna.

HaxoauTth 3HaueHuss OYKBEHHBIX BBIPAXKEHUN MNpPHU 3aJlaHHBIX 3HAYCHHUSIX
[IEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUs  LEIOr0  BBIPAXKEHUS B MHOTOWIEH
MIPUBEICHUEM MTOJAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BpInonHATE yMHOXXEHUME OJHOWICHA HA MHOIOWICH M MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CyYMMBI M KBaJipaTa pa3HOCTH.

OcCynecTBIATh Pa3I0KEHUE MHOTOWICHOB HA MHOMKHTEIH C IOMOIIBIO
BBIHECCHUS 32 CKOOKM OOINEro MHOXKUTENS, TPYNIUPOBKU  ClIaraeMbix,
npuMeHEeHUsT (HOPMYJT COKPAIIEHHOTO YMHOKCHHS.

[IpumensTs npeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHHS PA3IMYHbBIX 33724
U3 MaTEMATHUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON MPAKTHKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYpAIbHBIMU IOKA3aTEISIMHU IS
peoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pewiaty NMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUIIa
nepexoja OT UCXOJHOTO YPAaBHEHUsS K paBHOCWIBHOMY eMy. [IpoBepsTs, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

[IpumensTs rpadudecKkre METOIbI IPU PEIICHUN JTUHEHHBIX YPaBHEHUN U UX
CUCTEM.

[logOupaTe mnpuMepsl Map 4YUCEN, SBISAIOMIMUXCA PEIICHUEM JHMHEHUHOIro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK IJUHEHHOTO YpaBHEHUS C
IBYMSl TIEPEMEHHBIMHU, TMOJB3YACHh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHHBIX YPABHEHUMN C ABYMS MEPEMEHHBIMU, B TOM
qucIiie TpaQUIeCKu.

CocraBnsTh W peuiaTh JHUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUN 1O YCJOBHUIO 3a/lauyd, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4eHHbIN Pe3yJIbTar.

DyHKUNHA

N300pakath Ha KOOPAUHATHON MPSMOM TOYKH, COOTBETCTBYIOIINE 38 JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KU, MHTEPBaJIbl, 3aAMKCHIBATh YACIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKH MO 33JaHHBIM KOOpAMHATaM,
CTpouTh rpaduky TUHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C MOMOIIbIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOHMMOCTD,
MPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHre QpyHKIIMHM MO 3HAUYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUS W aHalu3a UHGOpMaIuH,
M3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 IPAPHUKOB peagbHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoniy oOyuenus B 8 kuacce oOOydYarOMIMIICS TOIYYHUT CIEAYIOIIHNE
MpEeMETHbIE PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

Hcnonb30BaTh HayajdbHbIE MPEJCTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUHN, N300paxaTh J1eWCTBUTEIbHbBIE
4yycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATs NOHATHE apU(PMETUYECKOIO KBAJIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, WCIIOJIB3Yys MPU HEOOXOAMMOCTH KAJIBbKYJATODP, BBITOIHSITH
npeoOpa3oBaHusl BBIPAKEHUHN, COAEPNKAIIMX KBaJpaTHbIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEM.



Hcnonp30BaTh 3amucyu OOJIBIIMX M MaJIbIX YUCENT C MOMOIIBIO JTE€CITHYHBIX
npoOeii u creneneit yucia 10.

AJiredpanyvecKue BbIPaKeHHsI

[IpyMeHsATh, TMOHSTHE CTENEHH C IEJIbIM [OKa3aTelieM, BBIOIHATh
mpeoOpa30BaHus BRIPAKECHUH, COJEPKANUX CTETICHH C IETbIM ITOKA3aTEeIeM.

BbITIONIHATH TOKJECTBEHHBIE MPeoOpa3oBaHUs PallMOHATBHBIX BBIPAKECHHIM
Ha OCHOBE MPaBWI JSUCTBUN HAJl MHOTOUJIEHAMH U aJIre0OpandecKUMu APOOsSMH.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTs mpeodpa3oBaHus BRIPAKEHHUM I PEIICHUS PA3TUYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MTPEAMETOB, U3 PEaTbHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHeiHbIe, KBaJpaTHbIE YpaBHEHUS W pallMOHAJbHBIE YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiine uccaeaoBaHusl YpaBHEHUH U CUCTEM ypaBHEHH, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpauiecKuX MpeCTaBIeHUM (yCTaHABIMBATh, UMEET
U ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEILICHMS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHO (GOPMYIMPOBKH 3a7auu K €€ anredpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3yybTarT.

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JJII CPAaBHEHUS, OICHKH,
peniarh JMHEHWHbIE HEPaBEHCTBA C OJIHOM MEPEeMEHHOW W UX CHCTEMBbI, JaBaTh
rpauuecKy0 WUTIOCTPALMIO MHOXKECTBA PpEUICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKUNHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAIBHBIE TOHITHS U SI3bIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUCHMS), OMPEACNATh 3HaueHHE (PYHKIMU TO 3HAYEHUIO
aprymMeHTa, ONpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpaduKy.

Crtpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2,y =x3,y = [x|, y = VX, onucsBaTh CBOICTBa UYHCIOBOIi
byHKmn 10 €€ rpaduKy.

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi MOMYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PAIMOHAJIBHBIC U UPPAIlMOHATIBLHBIE YHCIIA.

Breimonuare apudmeTuyeckue JEUCTBUS C  pallMOHAIBHBIMU  YHCIIAMH,
codeTrass YCTHbIE UM TNHUCbMEHHBIE TMPUEMBI, BBIIOJHITh BBIYUCICHUS C
UpPpalMOHATBHBIMUA YUCTAMH.



HaxoguTh 3HadeHWs CTENEHEHW C MEIbIMH II0Ka3aTeisiIMU MU KOPHEW,
BBIUKCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUN.

OKpyriiarh [I€UCTBUTEIbHBIC YHCJA, BBINOJHATh MPUKUJIKY pPe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCJIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE W KBaJpaTHBIC yPABHCHUS, YPABHECHUS, CBOASIIUECA K
HUM, POCTENIITNE TPOOHO-paIlMOHATIbHBIE YPAaBHEHHUSI.

Pemate cucrtempl ABYX JMHEHMHBIX YPAaBHEHHUU C JBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPAaBHECHUH, B KOTOPBIX OJJHO YPAaBHEHHUE HE SIBJISIETCS IUHEWHBIM.

Pemath TekcTOBBIE 3ajayM  alreOpaMvdecKUM CIIOCOOOM C  ITOMOIIBIO
COCTAaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAMTE MpOCTENIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIC ¢ IPUMEHECHHEM Trpad@uIecKux IpeacTaBiecHul (ycTaHABIUBAaTh, HMEET
I YPAaBHEHUE WIIM CUCTEMA YPABHEHUW PEIIEHHUS, €CIIA UMEET, TO CKOJBbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300pa)KaTh
pEIIEHHE HEPAaBEHCTB HA YHUCJIOBOW MPSAMOM, 3alMCHIBATH PEIICHHWE C MOMOIIBIO
CHUMBOJIOB.

Pemate  cucTeéMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOUAIOIINE KBAJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aIMMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIIEHUH PA3ITUYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMM U3y4eHHBIX BUJIOB. [loka3piBaTh CXEeMAaTHUYECKU

pacnosoXeHne Ha KOOPAMHATHOM MIOCKOCTH rpadukoB QpyHKUMNA Buaa: y = kx, y
=kx+b y=ki y=ax2 +bx +c y=x3 y=1x y = |x|, B 3aBucuMOCTH OT
3HaYEHUN KO3()PUIIMEHTOB, ONUCHIBATh CBOMCTBA (DYHKIIMIA.

Crpouts 1 M300paXkaTh CXEMATUYECKU IpaUKU KBaJIpaTUYHBIX (DyHKUUH,
OMKCHIBATH CBOMCTBA KBAJPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBaapaTUyHyr0 (QyHKIMIO 1O (OpMYyJIEe, TPUBOIUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIMI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUHU.

YucioBble MOCTE10BATEIBLHOCTH U POrPeccUM

Pacno3naBath apumMeTHUECKYyI0 M TE€OMETPUYECKYIO MPOTPECCUU MpH
pa3HbIX Crlocobax 3aJaHusl.

BbINONHATE  BBIUMCICHHMST C  HUCHOJb30BaHUEM (OpPMYNT N-ro 4ieHa
apu(MeTnyecKoil U reOMeTPUUYECKOM MPOrpeccuii, CyMMbI IIEPBHIX N YJICHOB.

N300paxxkath wiieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAUHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSI3aHHBIE C YHCIOBBIMH IOCIIEIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIaYM M3 PeabHOM JKMU3HM (C MCIOJIb30BAaHUEM KaIbKYJISITOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HanMeHoBaHHe pa3/1esioB U TeM undpoBbie
Ne i/m P Kontposbubie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
) Uucna u BeruucieHus. PanmonanbHbie ’5 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nuorexka [JOK
2 AJCOpaHeCKHe BHIpaXCHILA 27 ! https:/m.edsoo.ru/7f415b90
but6mmoreka [{OK
3 YPaBHEHHA 1 HCPABeHCTBA 20 I https://m.eds00.1ru/7f415b90
but6mmoreka [{OK
4 Kooppstharet u rpaguii. Gyniin 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
> losToperme u obobmenne 6 ! https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3ie0B U TeM uugposbie
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMsbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
bubnuoreka [JOK
1 | K 1
ucna u Beuncienus. KpagpaTtaelie KopHU 5 hits://m.edsoo.ru/7f41 Tafs
) Yucia u BerunciieHus. CTeneHb ¢ IeIBIM . bu6nuorexa [JOK
IOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BHIPAKCHHUS. 5 ] bubnunoreka [IOK
KBanpatHblil TpEXusieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIPaKESHHUS. 15 1 bubnuoreka [ITOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagpaTHble 15 | bubnuoteka LIOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnuotexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
.H 12 1
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa hitns://m._edsoo ru/7f41 Taf8
but6mmoreka [JOK
8 DyHKUHH. OCHOBHbIC HOHATHS 3 https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? R L ? https://m.edsoo.ru/7f417af8
bubnuorexka [JOK
10 IT 6 2
OBTOpeHHe 1 0000merHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KJIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uuppoBbIie
Ne i/m P Konrposbnsie | IIpakTnyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
) Uucna u Beruucienus. JleiicTBUTebHbBIC 9 bubmuoreka [JOK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 1 bu6nuoreka [JOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBa. CHUCTEMBI 14 1 bu6nuoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenusa u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps:/m.edsoo ru/ 76419408
bubmuoreka [JOK
5 o 16 1
YHICHIH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
4 1 1
6 HCJIOBBIE MOCJIEI0BATENbHOCTH 5 httos://m.edsoo. ra/7f419d08
7 [ToBTOpenue, 00o0IIeHNE, CUCTEMATH3AIHS 13 | bubnuoreka IIOK
3HaHUU https://m.edsoo0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KUIIACC
KosanuyectBo 4yacos i DJICKTPOHHBIE
ara
Ne T undgpoBbie
€Ma ypoka Konrpoasbnsie | IlpakTHyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThI b
pecypchl
1 [TonsiTve panMOHAIBHOTO YKCIa 1
) Apudmernueckue 1eicTBUA C |
paloOHaIbHBIMU YHUCIAMU
3 Apudmernueckue 1eicTBUA C |
palroOHAIBHBIMU YUCIAMU
4 ApudmeTrnueckue IeHCTBUS C |
palroHAIBHBIMU YUCIAMU
5 ApudmeTrnueckue IeHCTBUS C |
paloHaIbHBIMU YHUCIAMU
6 Apudmernueckue neicTBUs ¢ 1
paloHaIbHBIMU YHUCIAMU
7 CpaBHeHMe, yHopsA0YMBaHUE |
palOHAIbHBIX YUCEI
g CpaBHeHue, ynops1ouuBaHue 1
palOHAIbHBIX YUCEI
9 CpaBHeHue, ynops10uuBaHue 1
paIoHaIbHBIX YUCEI
10 CrerneHb ¢ HaTypaJbHBIM 1 bubnmoreka [JOK
IoKa3aTejIeM https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypalbHBIM 1 bubnnorexa [JOK




MoKazaTreyemM https://m.edsoo.ru/7f421382
12 CrerneHb ¢ HaTypaJTbHBIM bubnmoreka [JOK
MOKa3aTeyeM https://m.edsoo.ru/7f42154¢
13 CremneHb ¢ HaTypaJbHBIM bubnmoreka [JOK
MOKa3aTeyeM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypalbHBIM
MoKa3areyieM
15 Pemennie 0CHOBHBIX 3aJ1a4 Ha ApooOH,
MPOLICHTHI U3 PEaTbHOUN MPAKTUKU
16 Pemennie 0OCHOBHBIX 3aJ1a4 Ha ApooOH,
MIPOIICHTHI U3 PeaTbHON MPAKTHKU
17 Pemienne oCHOBHBIX 3a/1a4 Ha ApoOH,
MIPOIICHTHI U3 PeaTbHOUN MPAKTHKU
13 Perienne oCHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PeaTbHOUN MPAKTUKU
19 [Ipu3Haku AeNUMOCTH, Pa3I0KEHUS
Ha MHOXXHUTEJIM HATyPaJbHBIX YUCEN
20 [Ipu3Haku AeNUMOCTH, Pa3I0KEHUS
Ha MHO>XUTEJIM HaTyPAJIbHBIX YUCEN
21 Peanbubie 3aBucumoctu. [Ipsimas u
o0OpaTHas MPONOPLUOHATIBHOCTH
) Peanbubie 3aBucumoctu. [Ipsimas u
oOpaTHasi MPOMOPIUOHAIBHOCTH
3 Peanbabie 3aBucumoctu. [lpsmas u
oOpaTHasi MPOMOPIUOHAIBHOCTH
24 Peanbabie 3aBucumoctu. [lpsmas u

oOpaTHast MPONOPILHOHATIEHOCTH




KonTponbhas pabota no Teme

25 n n
ParmonansHble uncia
26 BykBeHHBIE BbIpaKeHUS bubmorexa HOK
y p https://m.edsoo.ru/7f41feec
27 DopMyibl
28 DopmyIsl
29 [lepemennsle. JlonycTumble 3HAUECHUS
MepEMEHHBIX
[TpeoOpazoBanre OYKBEHHBIX
30 BBIPOKECHHH, PACKPBITHE CKOOOK U bubmorexa HOK
P » Packp https://m.edsoo.ru/7f41fafa
MPHUBEICHUE TTOJJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OYKBEHHBIX
31 BBIPAYKEHHM, PACKPBITHE CKOOOK U bubmmorera [JOK
P » Packp https://m.edsoo.ru/7f41£fd70
MpUBEICHUE TTOJOOHBIX ClIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
32 BBIPAXXEHUM, pacKpbITHE CKOOOK 1
MpHUBEIeHNE TTOJOOHBIX CIaraeMbIX
[IpeoOpazoBanne OyKBEHHBIX
33 BBIPAXEHHM, pacKpbITHE CKOOOK U
MpHUBeIeHNE TTOJOOHBIX CIaraeMbIX
34 CBolicTBa CTETIEHH C HATYPAJIbHBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM bubnnoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154¢
36 CBolicTBa CTENEHU C HATYPAIbHBIM bubnuorexa [IOK
MOKa3aTeaeM https://m.edsoo.ru/7f4218be
bubnuoreka [JOK
37 MHorouieHsl nomorexa 11

https://m.edsoo.ru/7f42276¢




bu6mmoreka [JOK

38 M
HOTOTICHET https://m.edsoo.ru/7f422930
39 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuorexa [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIYUTAHUE, YMHOKEHUE bubnuorexa [IOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422¢cc8
41 CrnoxeHre, BRIYUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbI COKPAILIEHHOTO bubnuorexa LIOK
YMHOXKEHHUS https://m.edsoo.ru/7f42432a
44 ®opmyJibl COKPAIIEHHOTO bubnuoreka [JOK
YMHOXKEHHUS https://m.edsoo.ru/7f42464a
45 dopMyIIbl COKpAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 ®opMyIbl COKPALIEHHOTO bubmuoreka [IOK
YMHOKEHUS https://m.edsoo.ru/7f424£d2
47 @opMyIIBI COKPAIIEHHOTO bubnuoreka [IOK
YMHOKEHUSA https://m.edsoo.ru/7f4251d0
43 PaznoxxeHne MHOrO4JIEHOB Ha bubmuoreka [{OK
MHOXUTEINA https://m.edsoo.ru/7f423312
49 PaznoxxeHne MHOTOWIEHOB Ha bu6mmoreka [JOK
MHOXKUTEIIN https://m.edsoo.ru/7f4237fe
50 PasnoxxeHne MHOTOUJICHOB Ha bubmnoreka 1IOK

MHOXHUTCIN

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

51

PazioxeHrne MHOTOYJIEHOB Ha




MHOXUTCIN

KonTponbhas pabota no teme

52
"Anrebdpanyeckue BblpaxeHus"
YpaBHeHue, mpaBuia
53 npeoOpa3oBaHusl ypaBHEHHUS,
PaBHOCUIIBHOCTb YPAaBHEHUMU
JIuneiniHoe ypaBHEHHE C OAHOU
54 IIEPEMEHHOM, pEeLICHUE JIMHEUHBIX
ypaBHEHUU
JIuneiiHoe ypaBHEHHE C OAHOU
55 MEPEMEHHOM, pElICHUE TUHEHHBIX bubmorexa [TOK
p L p https://m.edsoo.ru/7f420482
ypaBHEHUU
JIuHeitHOe ypaBHEHHE C OJJHOU
56 MIEPEMEHHOM, PELICHUE JIMHENHBIX
ypaBHEHUH
57 Pemenwe 3a1a4 ¢ TOMOIIBIO bubmnoreka 1IOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
53 Pemenwe 3a1a4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenwne 3ama4 ¢ moMOIIBIO bu6mmoreka [JOK
YpaBHEHUH https://m.edsoo.ru/7f4209a0
60 Pemenne 3a1a4 ¢ moMoIbIo bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IBYMs bubmuorexa [JOK
MIEPEMEHHBIMH U ero Tpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHoe ypaBHEHHE C IBYMs bubnmoreka [JOK

MIEPEMEHHBIMH U €ro rpaduk

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




Cucrema JIByX TUHEHHBIX YpaBHEHUN

bubmnoreka 1IOK

03 C IBYMs IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX ypaBHEHUN
C IByMs IEPEMEHHBIMU
65 Cucrema IByX JTUHEHHBIX YpaBHEHUN
C IByMsl IEPEMEHHBIMU
66 Cucrema 1ByX JTUHEMHBIX YPaBHEHUN
C IByMsl IEPEMEHHBIMU
67 Pemenue cucreM ypaBHEHUI bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHEHMM buommorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cuctem ypaBHEHMI bubamorexa [TOK
https://m.edsoo.ru/7f4287d6
70 Pemenune cuctem ypaBHeHUI
71 Pemenue cuctem ypaBHEHMI
7 KonrponbHas padora no reme bubnnoreka [JOK
"JIuneitHbie ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsAMoi bubnmorexa LOK
https://m.edsoo.ru/7f41de76
bubnuorexa LIOK
7 HHCIIOREIC IPOMEAKYTICH httDs://m.edSO(])-.[m/7f41dff2
75 YucioBble IPOMEKYTKU
76 PaccrosHne Mexny nByMsl TOUKaMHU
KOOPAUHATHOM IPSAMON
77 PaccrosHne Mexny nByMsl TOUKaMHU

KOOPJIMHATHOM IIPSIMOM




73 [IpssmMoyrosibHas cucTtemMa KOOpAUHAT bubnuorexa [{OK
Ha IVIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpssMoyrosibHast cucTeMa KOOpAUHAT bubnnoreka [IOK
Ha IVIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpadukoB, 3a1aHHBIX bubnuoreka LIOK
dbopmynamu https://m.edsoo.ru/7f41¢8a8
21 [Tpumeps! rpadukoB, 3aJaHHBIX bubnuoreka LIOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumepsr rpadukoB, 3a1aHHBIX
dbopmynamu
23 UYrenue rpaduKoB peasbHbIX bubnnoreka [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
%4 UYreHue rpaduKoB peasbHbIX
3aBUCUMOCTEN
bu6mmorexa [JOK
85 IT
OHATHE (pyHKILHH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkunn
bu6mmnoreka [JOK
87 Croit i
BOHCTBA yHKIii https://m.edsoo.ru/7f411f078
Bbubmmorexa [JOK
88 Cao¥i i
BOHCTBA yHKIii https://m.edsoo.ru/7f41f1fe
bubmnoreka IHOK
89 Jlunei
MHCHHA pyHICIs https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
0 Jluneit
? MHCHHAs QyHKIIA https://m.edsoo.ru/7f427412
01 [TocTpoenue rpadguka TuHEHHON bubnnoreka [JOK

byHKIUN

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




[TocTpoenue rpaduka TUHEHHON

92
byHKIMHA
93 ['padux pynkmm y =[x|
94 I'paduk pyskumu y =[x|
KonTponbhas pabota mo Teme
95 "KoopauHatsl 1 rpaduky. bubnuorexa LIOK
@Oynkun" / Beepoccuiickast https://m.edsoo.ru/7f41£50a
npoBepouHas pabota
HToroBast KOHTpoOsIbHas pabora / bubnnoreka [IOK
96 .
Bcepoccuiickas npoBepouHas padboTa https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHVE OCHOBHBIX ITOHATHH H
97 METO/IOB Kypca 7 Kiacca, 00o01eHne
3HaAHUU
[ToBTOpEHVE OCHOBHBIX IMOHSATHI H
98 METOJIOB Kypca 7 Kiracca, 0000IeH1e bubmorera [IOK
HV yp ’ B https://m.edsoo.ru/7f429f32
3HAHUI
[ToBTOpEHVE OCHOBHBIX IMOHSITHH U
99 METOJIOB Kypca 7 Kiracca, 00001eHne buGmotera [JOK
Hv yp ’ III https://m.edsoo.ru/7f42a0e0
3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHSATHH U
100 METO/IOB Kypca 7 Kiacca, 00001eHue
3HaHUU
IToBTOpEHNE OCHOBHBIX MOHATUHN U
101 METOJIOB Kypca 7 Kiacca, 00001eHne bubmmorera [JOK
Hv yp ’ t https://m.edsoo.ru/7f42a27a
3HAHUH
[ToBTOpEHKME OCHOBHBIX MOHATUHI U
bu6mmoreka [IOK
102 METO/0B Kypca 7 kiacca, 00001ieHue

3HaHUHU

https://m.edsoo.ru/7f42a900




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102




8 KUIACC

KosanuyectBo yacos DJIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka Konrpoabnbie | IIpakTHyeckne | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypchl
1 KBanpaTHbIii KOpeHb U3 UKciia 1 bubmmorexa [JOK
b P https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UppaIMOHATILHOM YHCIIC 1 bubmmorexa LOK
ppatl https://m.edsoo.ru/7f42eaaa
3 JecsaTuaabie MPUOITMKEHUS I
MPPALMOHAJIBHBIX YUCEI
4 JlecsaTuaHbie MPUOITMKEHUS I
UPPALMOHATBHBIX YUCE
JleficTBUTEIbHEIC YHCTIa 1
CpaBHeHUE NEUCTBUTEIIBHBIX YUCET 1
CpaBHEHHE NEMCTBUTEIBHBIX YUCEI 1
2 ApudpmeTnueckuil KBaapaTHbIN |
KOpEeHb
9 VYpaBHeHue BHIa X* = a 1
10 CoiicTBa apuMeTHIecKux 1 bubmuotexa [JOK
KBaJpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
1 CpoiicTBa apupMeTu4ecKux | bubmuotexa [JOK
KBaJpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobOpazoBaHme YUCTOBBIX
12 BBIPAYKEHUI, COJIEPHKAIUX 1 bubmorexa HOK
P > colepatl https://m.edsoo.ru/7f42dd26
KBaJpaTHbIE KOPHU




[IpeoOpazoBanre YHCTOBBIX

bu6mmoreka [IOK

13 QXEHUM, coaepxa
BRIPICHIH, CONCPAAIIIX https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeobOpazoBaHme YUCTOBBIX
14 BBIPKCHMI, COASPKAIIMNX bubmorera [JOK
P » coliepratt https://m.edsoo.ru/7f42e0be
KBaJpaTHBIE KOPHHU
[IpeobOpazoBanme YUCTOBBIX
15 BBIpKEHUM, COAEPKAIIUX bubmmorera [JOK
p » CONepRatl https://m.edsoo.ru/7f42¢262
KBaJpaTHBIE KOPHU
16 CreneHb ¢ 1ENBIM TToKa3aTesieM bubmmorera [JOK
H https://m.edsoo.ru/7f4354a4
CranaapTHas 3alluCh YUcCa.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T EeMEHTapHbBIX YaCTHIL JI0 bubnuoreka LIOK
KOCMUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTEIILHOCTH TTPOIIECCOB B
OKPY’KaIOIIIeM MHPE
13 CBoiicTBa CTENIEHH C LICJIBIM bubmuoreka [{OK
MoKa3aTeyeM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENIEHH C LICJIBIM bubmuorexa [JOK
oKaszarejeM https://m.edsoo.ru/7f435648
20 CBolCTBa CTEIICHH C LIEIBIM bubmuorexa [JOK
oKaszarejeM https://m.edsoo.ru/7f435648
)1 CBolCTBa CTCIICHH C LIEIBIM bubnnoreka IIOK
IoxKasarejieM https://m.edsoo.ru/7f43599a
) CBo¥iCTBa CTENIEHH C IICIIBIM bu6mmoreka [JOK
IoxKasarejieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuineH




24

KBanpaTHblii TpéxuiieH

Pasnoxenune kBagpaTHOrO

bu6mmoreka [JOK

25 TpEXUIIEHA HA MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
2% Pa3noxeHue kBagpaTHOro bubnuoreka LIOK
TpEXUIIEHA HA MHOXKHUTEIIN https://m.edsoo.ru/7f42fd38
Konrponbnas padora no remam
27 "KBanpatnbie kopHu. CTEnEHMU. bubmmorexa [JOK
Kpaaparisiii Tpexen” https://m.edsoo.ru/7f42ec80
bubmuoreka [JOK
28 Anrebpanieckas xpode httos://m.edsoj)_.lru/7f4303 82
JlonycTuMble 3HaYEHUS
29 [IEPEMEHHBIX, BXOSIINX B
anredpanvecKue BbIpaKeHUs
JlomycTuMble 3HaYEHUs
30 MePEMEHHBIX, BXOJIAIINX B
anredpanvecKkue BhIpaKeHUs
31 OCHOBHOE CBOMCTBO bubmnoreka IIOK
anredpandecKkou 1podu https://m.edsoo.ru/7f4308e6
. bu6mmoreka [JOK
32 Coxpamenne apodeii httos://m.edSO(])_.Im/7f43Oa8a
33 Coxpauenne apodei Et?fs?;ri?:;(i)gg/Sﬂme
bu6mmoreka [JOK
34 Coxpamerne apodeid ht‘ms://m.edSO(])—.[m/7f430f44
15 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
U JIeJIeHne anredpandeckux Ipooei https://m.edsoo.ru/7f43128¢c
16 CnoxxeHue, BBIYUTaHUE, YMHOKEHUE bubmanoreka IJOK

U JICJICHHE anreOpandeckux Apooeit

https://m.edsoo.ru/7f4315¢0




37 CnoxeHue, BBIYUTaHUE, YMHOXKEHUE bubmnoreka 1IOK
U JIeNIeHne anreOpandeckux Apooeit https://m.edsoo.ru/7f4318¢c2
13 CrnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE bubmnoreka IIOK
U JIeNIeHne anreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
[IpeoOpa3oBaHue BBIPAKEHHUIH,
39 cop e x]i)a ux anred I:u/mecme bubmoreia HOK
Flepratl p https://m.edsoo.ru/7f43259¢
Ipobu
[IpeoOpa3oBaHue BBIPAKECHHUIH,
40 cop e nrc)a ux anred Enqecxne buGmotera [JOK
AleprKatll p https://m.edsoo.ru/7f432736
Ipobu
[IpeoOpa3oBaHue BBIPAKECHHUIH,
41 cop e XI:a ux anared I;I/I‘ICCKI/IG bubmmorera [JOK
AepRat p https://m.edsoo0.ru/7f432736
Ipoou
4 KonrponbHas pabora no reme bubnnorexa [IOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
BAZIpATHOC YpABHCHHE https://m.edsoo.ru/7f42eecla
44 HemnomnHoe KBaapaTHOE ypaBHECHHUE bubmorexa TIOK
AP yP https://m.edsoo.ru/7f42eela
45 HenonHoe kBagpaTHOE ypaBHEHHE bubmorexa HOK
AP yP https://m.edsoo.ru/7f42eela
46 ®opMyia KOpHEH KBaIpPaTHOIO bubnuoreka LIOK
YpaBHEHUS https://m.edsoo.ru/7f42£158
47 ®opMyia KOpHEH KBaIpPaTHOIO bubnnorexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f421316
43 dopMya KOpHENW KBaPaTHOIO bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bu6mmoreka [IOK




https://m.edsoo.ru/7f42fef0

bu6mmoreka [IOK
50 T B
copeMa bueta https://m.edsoo.ru/7f430076
51 Pemienue ypaBHeHM, CBOASIIUXCS K bubnuoreka [JOK
KBaJpaTHBIM https://m.edsoo.ru/7f43c542
5 Pewenne ypaBHeHUH, CBOASIIUXCS K bubnmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimue qpobHO- bubmumoreka [IOK
pauroHaJbHbBIE YpAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimue qpobHO- bubnuoreka [IOK
pauroHaIbHbIE YpaBHEHUS https://m.edsoo.ru/7f432b6e
55 Perienne TeKCTOBBIX 3a1a4 C bubmuoreka [{OK
IIOMOILBIO KBAJIPATHBIX YPaBHEHUN https://m.edsoo.ru/7f42{75¢
56 Perienne TeKCTOBBIX 3a1a4 C bubmnoreka 1IOK
MOMOUIBIO KBaJPaTHBIX YPAaBHECHUI https://m.edsoo.ru/7f42{8t6
57 KonTponbhas padbora no teme bubnnorexa [JOK
"KBanparubsie ypaBHeHUs" https://m.edsoo0.ru/7f43012
JInuHeitHOe ypaBHEHHUE C IBYMS
53 MEpPEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PEIICHHS YPABHCHHUH B
LEJTBIX YUCIIax
JInneliHOEe ypaBHEHME C IBYMs
59 MEPEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PEIICHUS] YPABHEHHUM B
LEJTBIX YUCIIax
60 JIuneiiHoe ypaBHEHHE C IBYyMS

NEPEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI PEIICHUs] YpaBHEHUN B




OCIBIX YHCIax

61

Pemenne cucreM nByX JTMHEHHBIX
YpPaBHEHUH C ABYMS IEPEMEHHBIMHU

62

Pemenue cucreM nByX JIMHEHHBIX
YpPaBHEHUH C ABYMS IEPEMEHHBIMHU

63

Pemenue cuctem AByX JIMHEHHBIX
YPaBHEHUH C IByMs IEPEMEHHBIMU

64

IIpuMepsl peleHns CucTeM
HEJIMHENHBIX YPABHEHUN C ABYMS
IIEPEMEHHBIMU

65

[Ipumeps! penienus cucrtem
HEJIMHEHWHBIX YPAaBHEHUH C IByMs
IIEPEMEHHBIMHU

66

I'padmueckas nuHTepnperanus
YPaBHEHHS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTepnperanus
YpaBHEHHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPAaBHEHUH C
IBYMsI IEPEMEHHBIMU

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

68

Permrenne TekCcTOBBIX 3a/1a4 C
ITIOMOILBIO CUCTEM YPaBHEHUI

69

Permtenne TekCcTOBEIX 3a/1a4 C
IIOMOLIBIO CUCTEM YPaBHEHUU

70

Permienue TekcToBBIX 3a7a4 C
IIOMOUIbIO CUCTEM YPaBHEHUN

71

YucnoBeie HCPABCHCTBA U UX




CBOICTBa

UucnoBbie HEPABEHCTBA U MX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 01HOM IEPEMEHHOM
74 JIvHeliHbIe HEPAaBEHCTBA C OHOMN bubnuoreka [IOK
[IEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42¢692
75 JInneliHbIe HEPABEHCTBA C OJTHON bubnnorexa [JOK
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42¢840
76 JInneliHbple HEpaBEHCTBA C OJTHON
IIEPEMEHHOM U UX pElICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOM IIEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f42cb88
7 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJIHOM IIEPEMEHHON U UX PEILICHUE https://m.edsoo.ru/7f42cd2¢c
79 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOW MEPEMEHHON U UX PELICHUE
N3o0pakeHue penieHust TMHEHHOTO
80 HEPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42¢9¢e4
YKMCJIOBOU MPSIMOU
N300paxenue pemieHus TMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha bubmmorexa LOK
p . . https://m.edsoo.ru/7f42¢9e4
YHCIIOBOU MpPsIMOM
Konrpomnbnas padora mo remMmam
82 "HepaBenctBa. CucteMsl
ypaBHeHHI"
bubnuoreka [IOK
83 [Tonstue Qpynkunn H

https://m.edsoo.ru/7f433¢12




OO0macth OIIPEACIICHUSA U MHOXKCCTBO

bubmnoreka 1IOK

84
3HAYCHUH PYHKITUN https://m.edsoo.ru/7f433d84
85 Crioco6bl 3a1aHus QYHKIHMA
86 I'padux GpyHkIHN
27 CroiicTBa GyHKINH, UX
oToOpakeHue Ha Tpaduke
28 UreHue u mocTpoeHue rpaduxos
byHKIMIA
29 [Tpumeps! rpadukoB QyHKIHH,
OTPaXKAOIUX peabHbIE MPOLIECCHI
OyHKIMH, OMTUCHIBAIONIUE MPAMYIO U
90 06y aTHYIO IPOIIO I/IOHanLHI;e ’ bubmorexa HOK
PATHYIO HpOTOpH https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX TpapuKu
91 [M'unepOoina
bu6nmoreka [JOK
2 r
? nnepbona https://m.edsoo.ru/7f4343e2
Bbubmmorexa [JOK
r =x?
93 pacpuc pymicm y = x https://m.edsoo.ru/7f434572
OYyHKIMU y =X, y =X, y=VX, y =
94 |y Yy Y Y y=| bubmuoreka [{OK
X TP a(bntluecxoe pettierme . https://m.edsoo.ru/7f434d38
YpaBHEHHI U CUCTEM YPaBHCHUN
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
METOJIOB KypcOB 7 U 8 KJIacCOB,
95 0606H eHI/IZPSHaHI/Iﬁ / bubmmorexa [JOK
H B https://m.edsoo.ru/7f4371aa
Bcepocculickas npoepodHast
pabota
96 Htorosast KOHTposbHas paboTa / bubnuoreka LIOK

Bcepocculickas npoBepodHast

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




pabora

[ToBTOpEHKE OCHOBHBIX MOHATUI U

97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
0000111eHNE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHATHH U
98 METOI0B KypcoB 7 U 8 KJIaCCOB 1 buGnnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eHNE 3HAHUT
[ToBTOpEHNE OCHOBHBIX MOHATHH U
99 METOAO0B KypcoB 7 U 8 KJIaCCOB 1 bubmnorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f437510
000011IeHNEe 3HAHU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METOZIOB KYPCOB 7 M & K1accOB 1 Bubmorexa OK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUHN U
101 METOJIOB KYpCOB 7 U 8 Ki1accoB 1 Bubmorexa TOK
A1OB KYP . ’ https://m.edsoo.ru/7f436b88
000011IeHNEe 3HAHUI
[ToBTOpEHKE OCHOBHBIX MOHATUI U
102 METOJIOB KYpCOB 7 ¥ 8 Ki1accoB 1 bubmorexa LOK
/OB KYP . ’ https://m.edsoo.ru/7f437858
0000111eH1Ee 3HAHU
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUYeHHU
|

DJIEKTPOHHBIE
undgposbie
o0pa3oBaTe/bHbIE

pecypchl

PammmonannHbIe ynca,
HWppalrOHAJIbHbIEC YNCIIA, KOHEUHbIE U
OCECKOHEYHBIC JCCITHYHBIC TPOOH

MHOXECTBO ACMCTBUTEIBHBIX qUuCeClI;
JIeCTBUTEIBHEIC YHCIIa KaK
OCCKOHEUHBIE JACCATUYHBIC ,[[pOGI/I

B3auMHO 0IHO3HAYHOE COOTBETCTBUE
MEXKy MHOXKECTBOM JEHCTBUTEIbHBIX
4KCesl U MHOXKECTBOM TOUYEK
KOOPJAHMHATHOM IIPSAMOM

CpaBHeHHE 1eHCTBUTENBHBIX YHCET,
apudmeTuyeckue AeMcTBUA C
JNEHUCTBUTETILHBIMU YHCIIAMU

HpI/I6J'II/I)KéHHOC 3HAa4YCHHEC BCIINYMHBI,
TOYHOCTD HpI/I6J'II/I)KeHI/I$I

OxpyrieHue yucen

OxkpyrieHue yucen

[Ipukuaka u olieHKa pe3yJIbTaTOB
BBIYUCIIEHUN

[Ipukuaka u OlIEHKa PEe3yJIbTaTOB
BBEIYUCIICHUN

10

JIunenHoe ypaBHeHue. Pemenne

bu6mmorex [IOK




ypaBHeHHfI, CBOIAIIUXCA K JIMHEHHBIM

https://m.edsoo.ru/7f43bf66

JIuneitHoe ypaBHeHue. Pemenne

11
YpPaBHEHUH, CBOJAIINXCA K TUHEHHBIM
KBanpaTtHoe ypaBHeHue. Pemenue
. bubnmnoreka [JOK
12 YpPaBHEHHUH, CBOJAIIMXCA K H
https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
KBagparHnoe ypaBuenue. Pemienue
. bubmuoreka [{OK
13 ypaBHEHUH, CBOSIIIIUXCS K H
https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
bubmuoreka [{OK
14 bukBanpaTHble ypaBHEHUs i
https://m.edsoo.ru/7f43¢3d0
bubnmnoreka [JOK
15 bukBanpaTHble ypaBHEHUS 1
https://m.edsoo.ru/7f43c¢3d0
IIpumepsl penieHus ypaBHEHUN
16 TPEThEN U YETBEPTON CTENEHEN
pa3ioKeHUEM Ha MHOKUTEIU
IIpumepsl penieHus ypaBHEHUN
17 TPETbEN U YETBEPTOHN CTENEHEN
pa3oKeHUEM Ha MHOKHUTENU
18 Pemenne npoOGHO-pannoHaIbHBIX bubnnoreka [IOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliMOHAIBHBIX bubnuorexa [IOK
ypaBHEHUH https://m.edso0.ru/7f43¢9b6
20 Pemenue TekcTOBBIX 33024
anredpanvecKuM METOI0M
21 Pemenue TekcTOBBIX 33024
anredpandyeckumM MeTo10M
22 Permrenne TekcToBBIX 3a/1a4




aJ'Il"e6paI/I‘ICCKI/IM MCTOAOM

KonTponbhas pabota no teme

23 n ~ ~n
YpaBHEHHUsI C OJHON EPEMEHHON
24 VYpaBHeHuUE ¢ IByMs IEPEMEHHBIMU U bubnmoreka [JOK
ero rpauk https://m.edsoo.ru/7f43d0b4
25 YpaBHEHUE € IBYMS IEPEMEHHBIMU U bubnuoreka [JOK
ero rpaduk https://m.edsoo0.ru/7f43d0b4
26 CucrtemMa IByX JTMHEHUHBIX YPaBHEHHI
C IByMsI IEPEMEHHBIMU U €€ PEIICHHE
7 CucrteMa IByX JTUHEHUHBIX YPaBHEHHI
C IBYyMS TIEPEMEHHBIMH U €€ PEIICHHE
73 Cucrema 1ByX JTMHEHHBIX YpaBHEHUH
C IBYyMS TIEPEMEHHBIMH U €€ PEIICHHE
29 Cucrema 1ByX JTMHEHHBIX YpaBHEHUH
C IByMsI IEPEMEHHBIMU U €€ pEIICHHE
Pemenue cucrem aByX ypaBHEHUH,
30 OJIHO U3 KOTOPBIX JUHEWHOE, a Ipyroe bubmorexa HOK
s . p - a2y https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemienue cucrem AByX ypaBHEHUH,
31 OJIHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe bubmorexa LIOK
N P > 24Py https://m.edsoo.ru/7f43d55a
— BTOpOM CTENIEHU
Pemenue cucreM nByX ypaBHEHUH,
32 OJIHO U3 KOTOPBIX JINHEWHOE, a IPyTroe
— BTOPOM CTENEHU
Pemrenue cucreM nByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a APyroe

— BTOpPOH CTENIEHU




I'padmyeckas uHTEpIpETaALIUS

34 CHUCTEMBbI YPABHEHUH C IBYMS
NepEMEHHBIMU
35 Perrenyne TeKCTOBEIX 3a1a4
anre0pandecKuM Crocooom
36 Pemenune TekcTOBBIX 33124
anre0pandecKuM Crocooom
37 Konrponbnas padora o reme
"CucreMbl ypaBHEHUN"
13 UucoBble HEPABEHCTBA U UX
CBOMCTBA
19 HucnoBble HEPABEHCTBA U UX bubnuorexa [IOK
CBOMCTBA https://m.edsoo.ru/7f43ad5a
40 JIuHeiinble HEPABEHCTBA C OJHOMN bubnuotexa [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHble HEPABEHCTBA C OJHOM bubnunoreka [JOK
IIEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
47 JInnenHble HEPABEHCTBA C OJJHOMU bubnuoreka LIOK
MIEPEMEHHOMN U UX PELICHUE https://m.edsoo.ru/7f43af08
43 Cucrembl TMHEVHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
44 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOM U UX PEIICHUE
45 CucteMbl TMHEHHBIX HEPABEHCTB C
OJIHOM IEPEMEHHON M UX PEILICHUE
46 KBanpaTHble HEpaBeHCTBaA U X bubnuoreka LIOK

perieHne

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




KBaI[paTHBIe HCPAaBCHCTBA U UX

bubmnoreka 1IOK

47
pewenue https://m.edsoo.ru/7f43b21e
43 KBagparHble HepaBeHCTBA U UX bubnnorexa [IOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U MX
pelieHue
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHue
I'padmyeckas uHTEpIIpETALIUS
51 HZ ;pBeHCTB u CI/ICTEMpHe ABEHCTB C bubmmorexa [IOK
P P https://m.edsoo.ru/7f43b098
JBYMsI TIEpEMEHHBIMU
I'padmyeckas uHTEpIpETALIUS
52 HEPABEHCTB M CUCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 Kontponbnas pabota mo teme
"HepaBenctna"
54 KBangpatuunas ¢pyHkuus, e€ rpaguk u bubnuoreka [IOK
CBOIICTBa https://m.eds00.ru/7f4396¢6
55 Ksanparnunas ¢pyHkus, e€ rpaduk u bubnunorexa [JOK
CBOIICTBa https://m.edsoo.ru/7f439842
56 KBanparnunas pyskiwms, e€ rpadux u bubnunoreka [IOK
CBOIICTBa https://m.edsoo.ru/7f4399b4
57 [Tapaboia, KOOpAMHATHI BEPIIIMHBI bubnuotexa [IOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapabosia, KOOpAMHATEI BEPILIMHbI bubnuorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a03a
59 [Tapabomna, KOOpAUHATHI BEPIIUHBI bubnuorexa [JOK




napaboibl, 0Ch CHMMETPHH MapadoIibl

https://m.edsoo.ru/7f43alac

[Tapabomna, KOOpAUHATHI BEPIIAHBI bubnmoreka [JOK
60
napaboIIbl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpIMHATHI BEPIINHBI bubnuoreka LIOK
napaboIIbl, 0Ch CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
6 [Tapabona, KOOpIUHATHI BEPIINHBI
napaboIibl, 0Cb CHMMETPHH MapadoIIbl
63 I'paduku pynkmmii: y = kx, y =kx +
b, y=k/X, y=x°, y=vx, y=IX|
64 I'padukn pynkmmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X|
65 I'paduxu Qynkmit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[x|
66 I'paduxu Qynkmii: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x?, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnnorexa [JOK
"dynkuun" https://m.edsoo.ru/7f43ab84
70 IlonstHe ynciioBoOM bu6mmoreka [JOK
II0CIEA0BATEIBHOCTH https://m.edsoo.ru/7f43e6c6
3amaHue nocae10BaTeIbHOCTH
71 eKyppEeHTHOH GopMyIoit u bubmmorexa [JOK
PeKypp . pMY https://m.edsoo.ru/7f43ebda
(dhopMyI0ii n-ro YIeHa
72 Apudmernueckas U reoMeTpudecKas bubnuoreka LIOK




MPOrpeccuu

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

Apudmernueckas U reoMeTpuyecKas

bu6mmoreka [JOK

73 MPOTPECCUU https://m.edsoo.ru/7f43{3b4
@opMyIIbI N-Io 4jIeHa

74 apu(PMETHIECKON U TEOMETPHUIECKON bubnunoreka [JOK
MPOTrPECCUI, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f58a
YJIEHOB
@opMyIIbI N-TO YjIeHa

75 apu(pMeTHYECKON U T€OMETPUIECKOM bubnuoreka LIOK
MPOTrPECCUIl, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2¢c
YJIEHOB
@opMyIibl N-ro YjaeHa

76 apu(pMeTHYECKON U T€OMETPUIECKOI bubnuoreka LIOK
IIPOrpeCCUil, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJIEHOB
®opMyJbl N-ro wieHa

77 apupMETHICCKON U TEOMETPUIECCKOM bubnunorexa [JOK
IIPOrPECCUM, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f72¢
YJICHOB
®opmyJibl N-TO WieHa

73 apu(pMeTHYECKONH U reOMeTPUIECKOMH bubnnorexa [IOK
MPOTrpeccuii, CyMMBbI IIEPBBIX N https://m.edsoo.ru/7f43{8a0
YJIEHOB
N3006paxkeHne 4ieHoB

79 apu(pMETHIECKON U TEOMETPUIECCKOM
MPOrpeccuil TOUKaMu Ha
KOOPJMHATHOMW TIOCKOCTH

80 N300pakeHne 4IeHOB




apu(MeTHuyecKoil U reoMeTpUIECKOi
MpOrpeccuil TOUKaMH Ha
KOOPJMHATHOM TIOCKOCTH

81

JIMHENHEIN U DKCIIOHEHITM AL HBII
poct

82

Cl10HBI€ TTPOIIEHTHI

Bbubmmorexa [JOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxHBIC IMPOUCHTHBI

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

84

KonTponbhas pabota no teme
"YuCII0BBIE TTOCIEA0BATEILHOCTH"

bu6mmoreka [JOK
https://m.edsoo.ru/7f4404{8

85

[ToBTOpeHmEe, 0600mIEeHNE 1
CHCTEeMAaTH3allis 3HaHHUH. 3aIHCh,
CpaBHEHME, ACHUCTBHUS C
JIEACTBUTEIBLHBIMA YHCIIAMH,
YHUCJIOBAs MpsiMast

86

[ToBTOpenue, 0600mEeHNE 1
cucreMarusanus 3HaHuu. [IponeHTsl,
OTHOILIEHUSI, TPONIOPIIUU

87

[ToBTOpeHme, 0600MIIeHNE 1
cUCTEMAaTH3aIA 3HAHUH.
Oxpyrienue, NpUOIIKEHUE, OIIEHKA

88

[ToBTOpeHue, 06001mEeHNE 1
cucTeMaTu3anus 3HaHuM. Pelenue
TEKCTOBBIX 33724 apu(PMETUICCKUM
CII0COO0M

bubmuoreka [{OK
https://m.edsoo.ru/7f443b12

89

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaTu3anusd 3HaHuil. Pemmenue

bu6mmoreka [JOK
https://m.edsoo.ru/7f443cd4




TEKCTOBBIX 3a7a4 apu(PMETUICCKUM
cnocoooM

[ToBTOpeHue, 0600IIeHNE 1
cucTeMaTu3anud 3HaHuil. Pemenune

Bbub6mmorexa [JOK

20 TEKCTOBBIX 33a4 apu(PMETHIECKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpenue, 0600mEeHne 1

91 CHUCTeMaTHu3aIus 3HAaHWH. bubmuoreka [JOK
[IpeobOpazoBanne anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTHMBIC 3HAYCHHUS
[ToBTOpenue, 06001mEeHNE 1

9 cUCTeMaTHu3alys 3HAaHUM. bubmuoreka [{OK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMMYCTHMbIC 3HAYCHHUS
[ToBTOpeHue, 06001IeHNE 1

93 cucTeMaTHu3aIus 3HaHUM. bubmuoreka [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpenue, 06061IeHNE 1

94 CHUCTEMAaTH3alys 3HAaHUM. bubmuorexa [JOK
[IpeobpazoBanue anredpandecKux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTHUMbIE 3HAYCHHUS
[ToBTOpeHue, 060061eHNE 1

95 cucrteMmaTusamus 3HaHul. yHKINU: bubmuorexa [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f444¢56
byHKIUH

96 [ToBTOpeHmE, 0000mEHNE 1 bu6mmoreka [IOK

cUCTeMaTHu3aIus 3HaHUH. (DYHKI_II/II/IZ

https://m.edsoo.ru/7f444144




MOCTPOCHHE, CBOMCTBA N3YUYCHHBIX
byHKIMIA

[ToBTOpenue, 0600IIEeHNE U
97 cucrteMmaTtusamus 3HaHuil. OyHKIWU:

IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX
byHKIMIA

Bbub6mmorexa [JOK
https://m.edsoo.ru/7f44516a

[ToBTOpenue, 0600mEeHne 1
03 cucremaTtusanus 3HaHuii. OyHKIUU:

IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX
byHKIUH

Bbubmmorexa [JOK
https://m.edsoo.ru/7f4452¢6

[ToBTOpenue, 06001mEeHNE 1
99 CHUCTEMAaTHU3aIUs 3HAHUM.
I'padmyeckoe pemieHne ypaBHEHUH U

UX CUCTEM

bubmuoreka [{OK
https://m.edsoo.ru/7f445516

[ToBTOpeHue, 06001IeHNE 1
100 CHCTEMaTHU3allus 3HAHHH.
I'padmyeckoe perieHne ypaBHESHUH

nx CUCTEM

101 HroroBas koHTponpHas paboTa

102 O0001IeHre ¥ cucTeEMaTH3aIHsA
3HAHUU

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kon
NMpoBePSIEMOro
pe3yJbTara

I[IpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/ILHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHusA

1

Yyucia U BEIUMCIIEHUS

1.1

BremomHATE , coycrasa YCTHBIC u IIMCbMCHHBIC HpI/IéMI)I,

apI/I(bMeTI/I‘IeCKI/Ie HeﬁCTBHH C pallMOHAJIbHBIMHA YU CJIaMHU

1.2

Haxogute ~ 3Ha4eHHMs  YHCIOBBIX  BBIPAXKCHMH, MIPUMEHSATD
pa3sHooOpa3Hble crOCcOObl U MPUEMBI BBIYMCICHHUS 3HAYEHUH JTPOOHBIX

BBIPOKECHHM, COAEPKAIUX OOBIKHOBEHHBIE U IECSITHYHBIE APOOH

1.3

[lepexomuTs OT oOmHOM (GOpMBI 3amUCH  YUCET K  JIpyrou
(mpeoOpa3oBbIBaTh  JAECATHYHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO

JIECATHYHYIO ApOOB)

1.4

CpaBHI/IBaTB " ynopsaaounuBaTh palfuOHaJIbHBIC YUCIIa

1.5

OxpyrisaTh uucia

1.6

BBINIONIHATE NIPUKHUIKY M OLEHKY pe3yJbTaTa BBIYUCIICHUH, OLICHKY
3HQYEHUW YHUCJIOBBIX BBIPAKECHWH. BBIOMHATE  JEWCTBUSA  CO

CTCIICHAMMU C HATYPAJIbHBIMU IMOKA3aTCIIAIMU

1.7

HpI/IMeH}ITB MNPU3HAKNU ACIIMMOCTH, PAa3JIOKCHHUEC HAa MHOXUTCIN

HaTypaJIbHBIX YHCEN

1.8

Pemare  NpakTUKO-OPUEHTHPOBAHHBIE  3aJa4d,  CBA3aHHBIE C
OTHOILLIEHUEM BEIINYMH, MIPONOPLUOHAIBHOCTBIO BEJINYUH,
IIPOLICHTAMH, HHTEPIPETUPOBATH pE3yJbTaThl pEUICHUS 3a1ad  C
y4E€TOM OTrpaHUYECHHH, CBS3aHHBIX CO CBOMCTBAMHM PacCMaTPUBAEMBIX

00BEKTOB

AnrebpanyecKkie BRIPaKESHUS

2.1

Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOJOTHIO U  CHMBOJIMKY,




MMPUMCHATDH e€ B mpouecce OCBOCHUA yqe6H0ro MaTtcpurajia

Haxoguth 3HadyeHHUS 6YKB6HHBIX Bpra)KeHPIfI npu 3aJaHHBIX

22 3HAYEHUSX NTEPEMEHHBIX
53 BemonnaTe npeoOpa3oBaHMsl 1LEJIOT0 BBIPAXKEHHWS B MHOTOUJIEH
' NPUBEJCHUEM MOJ0OHBIX CIIaraeMbIX, PACKPBITUEM CKOOOK
BbInonHATE YMHOXKEHHE OJHOUWIEHAa HAa MHOTOWIEH M MHOTOYJIEHa Ha
24 MHOTOYJIEH, TNPHUMEHATh (OpPMYJBl KBagpaTa CyMMBI W KBajJpara
pa3sHOCTH
OcyuiecTBIATh pa3iokeHNe MHOTOUICHOB HA MHOXKUTEIN C TIOMOLIbIO
2.5 BBIHECCHHS 32 CKOOKHM OOIIET0 MHOXHTEIS, TPYIIIHPOBKH CIIaracMblX,
npUMeHEeHUs1 GOopMyJI COKPALIEHHOTO YMHOKEHUS
Y [TpumensTs npeobpazoBaHUs MHOTOUWIEHOB JUIsl PEIICHUS PAa3IUYHBIX
' 3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 pealbHON PAKTUKU
57 Hcnonb30BaTh CBOMCTBA CTENEHEH C HATYPaJIbHBIMM II0KA3aTEIsIMU
' JUI IpeoOpa30BaHusl BBIPAKECHUN
3 VYpaBHEeHUs U HEpABEHCTBA
Pemate nuHeiHblE ypaBHEHUS C OJHOM NEPEMEHHOM, NpUMEHssA
3.1 IIpaBWJIa MIEPEX0/ia OT UCXOAHOIO YPABHEHMS K PaBHOCUIBHOMY €MY.
[TpoBepsTs, sBASETCS JIM YKCIO KOPHEM YPaBHEHUS
12 [TpumensaTs rpadguueckue METOABI INPU  PEUICHUU  JIMHEHHBIX
' YPAaBHEHUH U UX CUCTEM
13 [TonOupate mpuUMepsl Map YKCEN, SBISIOMUXCS PEIICHHEM JIMHEHHOTO
' YPaBHEHHUS C IByMsI IEPEMEHHBIMU
Crpouth B KOOPAMHATHOH IJIOCKOCTH IpauK JMHEHHOIO ypaBHEHHUS C
34 JIBYMsl TIEPEMEHHBIMH; IOJIB3YSICh TPapUKOM, MPUBOAUTH MPUMEPHI
pelIeHusl ypaBHEHUs
35 Pemats cuctembl IBYX JTUHEWHBIX YPABHEHUMN C JBYMS IEPEMEHHBIMH,
' B TOM YHCJIE TpaprUECKU
CocTaBisATh U pemarh JUHEMHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH I10 YCJIOBHIO 33Ja4M, HHTEPIIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3a/1a4M IOJYy4YEHHBIN pe3yibTaT
4 Koopnaunats! u rpapuku. @yHKIUU
4.1 N300pakaTb Ha KOOPJMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIINE

3aJaHHBIM KOOpAWHATaM, JY4YHd, OTPE3KH, HMHTCPBAJIbI, 3aIIMCBIBAThH




YHUCJIOBLIC ITPOMCIKYTKH Ha aJ'Il"e6paI/IquKOM SA3BIKC

OtMmeuaTh B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKH IIO 3aJaHHBIM

4.2
KOOpJIMHATaM
43 Crpouts rpaduku JuHeHHbIX QyHKIuA. CTpouts rpaduk QyHKIMH Y
' = [x]
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEJIIMYMHAMU: CKOPOCTb, BPEMsA, PACCTOSIHUE, LEHY, KOJMYECTBO,
CTOUMOCTb, IPOU3BOUTENILHOCTD, BpeMsi, 00bEM paboThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tonumate rpaduueckuid crmoco® TMpEACTaBIEHUS W aHAIM3a
4.6 uHpOpMAIlMU, W3BJICKATh W HHTEPIPETUPOBATH HWH(OOPMAIUIO U3
rpayKOB peabHBIX IPOIECCOB U 3aBUCUMOCTEM
8 KIIACC
Kon o
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBepseMOro .
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA
pe3yJbTara
1 Uucna u BEIYUCIEHUSA
Hcnonbs3oBaTh  HavaldbHbIE  TMPEJCTABICHUS O  MHOXECTBE
. JIEMCTBUTEIBHBIX YHCEI JJI1 CPABHEHUS, OKPYIJICHUS W BBIUMCIICHUH,
' n300pakaTh JCHCTBUTENbHBIC YHCIA TOYKAMH Ha KOOPIAHHATHOM
psAMOI
[Ipumenaty moHATHE  apU(METUYECKOrOo  KBaJApPaTHOrO  KOpHS,
- HAaXOAWTh KBAApaTHbIE KOPHH, WCIONB3YysS IMpPH HEOOXOAUMOCTH
' KaJIbKYJIATOP, BBITIOJHSTH MPEe0Opa30oBaHUsI BEIPAKECHHM, COACPIKAIITUX
KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEU
13 Wcnonp3oBaTh 3amuicu OONBIIMX ¥ MaJbIX YHCENT C TOMOIIBIO
’ JECATUYHBIX ApoOeit u creneHeit uncna 10
2 Anrebpandyeckue BhIpaKEHUS
[IpuMeHATh MOHATHE CTENEHW C LENbIM I10KA3aTEJNIEeM, BBINOJIHATH
2.1 npeoOpa3oBaHusl BBIPAXKCHHUM, COJIEPKAIINX CTENeHH C IIeNIbIM
MoKa3aTeseM
2.2 BBINOMHATE ~ TOXKIECTBEHHbIE  MpPEeoOpa3oBaHUsl  palMOHATIBHBIX




BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHII HeﬁCTBHﬁ Haag MHOI'OWJICHaAMHU H

anreOpandecKuMu ApoOsMu

23

PackianpiBaTh KBaJApaTHBIN TPEXWICH HA MHOXKHUTEIH

24

[TpuMmeHATh mpeoOpa3oBaHUs BBIPAXKEHUM ISl PEIIEHUs Pa3INYHBIX

3aJla4 U3 MaTCMAaTuKH, CMCKHBIX IIPEAMETOB, U3 peaﬂBHOﬁ IMPaKTHKH

ypaBHeHI/IH H HECPABCHCTBA

3.1

Pematn HHHeﬁHLIe, KBaApPAaTHBIC YpaBHCHUA HW PALUOHAJIBHBIC
YpaBHCHUs, CBOAAINHUECA K HUM, CUCTECMbI ABYX ypaBHeHI/Iﬁ C ABYMs

MNEPpEMCHHBIMHU

3.2

IIpoBoauThs MPOCTEHINNE WCCIECAOBAaHUS YPAaBHEHHM U  CHUCTEM
ypaBHEHHW, B TOM 4YHCI€ C TIPUMEHEHHEM TpadHuuecKux
npezcTaBieHuil (yCTaHaBIMBAaTh, UMEET JIM ypaBHEHHE WIN cHCTEeMa

YPaBHEHUH PEILLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

3.3

[lepexomuTh OT CJIOBECHOW  (OPMYJIHMPOBKM  3amadn K e
anredpandeckoil MOJIEIH C TMOMOILIBIO COCTABJICHUS YpPaBHEHUS WU
CHUCTEMbl  ypaBHEHUN, HHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33J1a4¥ MTOJTYyYECHHBIN pe3ybTaT

34

[IpumeHsATh CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJISi CPABHEHMUS, OIICHKH,
pelath JIMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CHUCTEMBI,
JaBaTb  TIpaQUYECKyl0  WUIIOCTPALIMI0  MHOXKECTBA  peIIeHUM

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

[Tonumath W HCHONB30BaTh (YHKIMOHAJIBHBIE TOHATHS U SI3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OOO3HAUEHUs), OIpENesaTh 3HAUYCHHE
(GYHKIMU 1O 3HAYEHHIO apryMeHTa, ONpeAessATh CBOMCTBA (DYHKIUH

o e€ rpaduky

4.2

Crpouts rpaduku eMEeHTapHBIX (QYHKIUH BHIA:

y=kl/x

kix
, Y =X, y = X3, y = |X|, onuChIBaTh CBOWMCTBA YHCIOBOW (PyHKIMHU MO €€

rpaduky




9 KUIACC

Kon
NpoBepseMoOro
pe3yabTara

HpOBepfleMble NMPEIAMETHBIC PE3YJbTAThI 0CBOCHUSA OCHOBHOM
06p330BaTeJ1bH0i71 nporpamMmmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

1

Yyucia U BEIYMCIIEHUS

1.1

CpaBHI/IBaTL U ynopsaaodvBaTbh pPalUMOHAJIBHBIC W HWPpalHOHAIBHBIC

quciia

1.2

BreimoaHATE apI/I(bMeTI/I‘-IeCKI/Ie ,Z[GI\/JICTBI/ISI C palMOHaJIbHbIMU YUCJIaMH,
co4ucTasd YyCTHBIC W IMHMCbMCHHBLIC HpI/IéMBI, BBIITIOJIHATH BBIYMCJIICHHUA C

HppallMOHAJIbHBIMHA YU CJIaMU

1.3

Haxoguth 3HaueHMs CTENEHEH C LIEABIMU MOKa3aTelsIMUA M KOpHCfI,

BBIYHMCIIATH 3HAUYCHUA YHCIIOBBIX BLIpa)KeHI/Iﬁ

1.4

OprerITL HeﬁCTBHTeJIBHBIe YuCiia, BBIMIOJIHATE NPUKUIAKY pE3yjibTaTa

BLI‘{I/ICJ'IGHI/II‘/'I, OLCHKY YHUCJIOBBIX BLIpa)KCHI/Iﬁ

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemate sMHEVWHBIE W KBaJApaTHbIE  yPAaBHEHUs, YpPaBHEHMS,

CBOJISILIUECS K HUM, IPOCTEHIIINE TPOOHO-pallMOHAIbHBIE YPABHEHUS

2.2

PemraTte cuctemel ABYX JIMHEHHBIX ypaBHeHI/Ifl C IBYMs IICPEMCHHBIMU
" CUCTECMbI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHUC HC SABJISICTCA

JIMHEWUHBIM

23

Pemrate TexcToBBIC 3aJa4u anre6panquKI/IM cImocodoM ¢ IIOMOIIBIO
COCTAaBJICHHUA YpPaBHCHHA HWIIM CUCTCMbI [IBYX ypaBHeHI/Iﬁ C IABYM:

NEPECMCHHBIMHU

24

IIpoBoauTE TpOCTEHINNE WCCIECAOBAaHUS YPAaBHEHHM U  CHUCTEM
ypaBHEHHH, B TOM UHCIE€ C MPUMEHEHHEM TpapUuecKux
npejcTaBieHui (HarpuMep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU

CHUCTEMA ypaBHeHI/Iﬁ pemcHus, €Ciin UMECT, TO CKOJ'ILKO)

2.5

Pemrats JIMHEITHBIE HCPAaBCHCTBA, KBaaApaTHBIC HCPaBCHCTBA,
I/1306pa)KaTb pPEUICHUC HCPABCHCTB HaA YHCI0BOM HpﬂMOﬁ, 3aI11MChIBaTh

pPCHICHUC C IOMOIIBKO CUMBOJIOB

2.6

Pemarts cuctemMbl JHHEHUHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,




BKIIIOYAOIHUEC KBAaJApPaTHOC HCPABCHCTBO, 1/1306pa>1<aTb PCUICHUC
CUCTCMbI HCPABCHCTB Ha YHCIOBOM HpﬂMOfI, 3alUCbIBATh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnonbs30BaTh HEPABEHCTBA MPU PEIICHUM PA3JIMYHBIX 3a/1a4

OyHKIMHU

3.1

PacnioznaBath ~ (QyHKIMM ~ u3yuyeHHbIX  BuAOB.  Iloka3biBaTh
CXEMaTHYECKH PACTIOI0KEHNE Ha KOOPAUHATHOHN TIIOCKOCTH Irpa)uKoB
byuxmit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTU OT

3HaYeHHH K03(h(PULIMEeHTOB, OMUCHIBATH CBOICTBA (PYHKIIUN

3.2

[Toka3piBaTh CXEMAaTUYECKH PpACIIOJIOKEHHE HAa  KOOPAMHATHOMN
IUIOCKOCTH TpaduKoB (YHKIMHA BUAA Y = VX, Y = |X| U ONHUCHIBATH

cBOiicTBa PyHKUIUN

3.3

CTpOI/ITI: u H306pa)I(aTB CXEMAaTHYCCKHU Fpa(l)I/IKI/I KBaApaTUIHbIX

(GyHKUMH, ONMUCHIBATH CBOWCTBA KBAJAPAaTHYHBIX (YHKIMH MO HX

rpaduxam

3.4

Pacno3HaBaTh KBaJpaTHUHYIO QYHKIHIO 1O (opmyse, HTpUBOIUTH
MpUMEphl KBAAPATUYHBIX (PYHKIMHA M3 peadbHOW KU3HU, (U3HKH,

TEOMETPUH

Apudmernueckas U reoMeTpUyYecKas Iporpeccuun

4.1

PacrnozHaBaTh apuMeTHUECKYI0 U T€OMETPHUYECKYIO MPOTPECCUHU TIPU

Pa3HbIX crocobax 3aJaHusA

4.2

BEINOTHATE BBIYHCICHHSI C HWCIOJB30BaHUWEM (OpMysT 7n-ro wieHa
apuMETUIECKOH W TE€OMETPUUYCCKON MPOrPECCHii, CYMMBI TIEPBBIX N

YJICHOB

43

I/I306pa>1<aTL YICHBI MOCJICA0BATCIIbHOCTH TOYKAMM Ha KOOp)IPIHElTHOﬁ

INJIOCKOCTH

4.4

PemraTs 3aga4u, CBA3aHHBIC C YHCJIIOBBIMHU ITOCJICAOBATCIBHOCTAMHU, B
TOM 4YHUCJIC 3agadud H3 peaHBHOﬁ JKHN3HHU (C HUCIIOJIB30BaHHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Hucna u BBIYUCIEHUSA
Jpobu OOBIKHOBEHHBIE U JECSITUYHBIE, MEPEX0a OT OAHOW (POpPMBI 3amucH
1.1 apoOeit k npyroi. [loHsTHe panMOHAIBHOrO 4YHCIA, 3alUCh, CPABHEHUE,
YHOPSAA0OYMBAHUE PALlMOHATIBHBIX YHCEI
1o Apudmernueckre IeHCTBUS C pallMOHAIBHBIMU yuciiaMu. Pemenue 3anad us3
' peanbHOM MPaKTHUKU HA YaCTH, Ha IpoOH
13 CreneHp ¢ HaTypalbHbIM IIOKa3aTeleM: OIpeJesieHre, MpeoOdpa3oBaHue
' BBIPAKEHUI Ha OCHOBE ONpEeNICHUs, 3aIIUCh OOJIBIINX YUCEI
L4 [IponeHTHI, 3amMCh MPOIEHTOB B BHIE IpOoOM W IpoOHM B BUJE MPOIECHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA IPOLIEHTHI, PEIICHNE 3a/1a4 U3 PeaIbHON IPAKTUKU
s [IpuMeHeHne TPU3HAKOB  JEIMMOCTH, pA3JIOKEHHE Ha  MHOXKHUTEIH
' HaTypaJIbHbBIX YUCEIl
L6 PeanpHble  3aBucMMOCTH, B TOM uucie ImpsmMas M oOpaTHas
' IIPONOPLUUOHAIEHOCTH
2 Anrebpandeckue BhIPAKESHUS
1 IlepemeHHbIE, UNCIIOBOE 3HAUYEHUE BBIPAXEHUS C NepeMEHHOM. JlonmycTumele
' 3HAYEHUsI IEPEMEHHBIX
25 [IpencraBienre 3aBUCMMOCTH MEXJy BeIMUYMHAMU B BUIE (HOPMYIIBI.
' Beruucnenus no popmynam
53 IIpeoOpa3oBanue  OyKBEHHBIX  BBIPDOKEHHH,  TOXIECTBEHHO  paBHbIC
' BBIPAKEHUS
24 CBoiicTBa CTENEHU C HATYpaJIbHbIM [TOKa3aTeIeM
5 s OpnowneHnsl 1 MHorouwieHbl. CteneHb MHoOrowieHa. CiojkeHue, BbIUMTaHHE,
' YMHOXEHHE MHOTO4JICHOB
26 @opMyIIbl COKpPAIIEHHOTO YMHOKEHUS: KBAApaT CyMMBbI M KBaJIpaT Pa3HOCTH.
' ®opmyJlia pa3HOCTH KBaapaToB. Pa3nokeHne MHOTOYJIEHOB HA MHOXKHUTEN
3 YpaBHeHus




VYpaBHeHHE, KOpPEeHb YpaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUIIBHOCTh YPAaBHEHUU
12 JluneiliHOE ypaBHEHHME C OJIHOM NEPEMEHHOW, YHCIIO KOPHEH JIMHEHHOTO
' YPaBHEHUS, PELICHHUE JIMHEHHBIX YPABHECHUN
13 CocraBiieHHEe ypaBHEHUH 10 yCIIOBHUIO 3aJ1a4M. PeleHne TeKCTOBBIX 3a1ad C
. IIOMOILBIO YPaBHEHUI
34 JIuneitHOe ypaBHEHHUE C ABYMS IEPEMEHHBIMU U €T0 TpaduK
Cucrema JByX JHMHEHWHBIX YpaBHEHUH ¢ JAByMs NepeMeHHbIMH. Perienue
3.5 CHCTEM YpaBHEHUH CIIOCOOOM MOJCTaHOBKH. IIpumeps! peleHus TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpaduku. OyHKIun
4.1 Koopannara Touku Ha npsamoit
12 Uucnosble IpoMexXyTKU. PaccTosiHue Mexay AByMs TOYKAMHM KOOPAMHATHOU
' MpAMON
43 [IpsmoyronbHas cuctema kKoopauHat, ocu Ox u Oy. Abcuucca u opAMHATA
' TOYKHM Ha KOOPJIAWHATHOM IUNIOCKOCTH
44 [Ipumepsl rpadukoB, 3anaHHbIX Qopmyiaamu. UTeHue rpadukoB peasbHBIX
' 3aBUCUMOCTEN
4.5 [Tonstue pynkuun. I'papux Gynkiun. CBoicTBa GyHKIMN
4.6 JIuneitnas ¢ynxuus, e€ rpaduk. I'padux Gynkmm y = ||
A7 I'paduueckoe perieHue JUHEHHBIX YypaBHEHUH M CHCTEM JIMHEHHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 UYucna 1 BBIYUCIICHUS
. KBagparuslit kopeHb u3 uucna. llonsitue 00 uppanMoHAIBLHOM YHCIE.
' JecsTuunble MpUOIMKEHUS UPPALIMOHATIBHBIX YHCE
CpoiicTBa apu(pMETHYECKUX KBAIPATHBIX KOPHEH W WX NIPUMEHEHHE K
1.2 npeoOpa30BaHUI0 YMCIIOBBIX BBHIPAXKEHUN M BBIYMCICHUSAM. [leiicTBUTENbHBIC
yucna
1.3 CreneHsp C 1eNbIM MoKa3aTesieM U €€ cBoiicTBa. CTaHaapTHas 3allUCh YHCIIa




AnrebpanyecKkue BbIpaKeHHs

2.1 KBanpaTHblil TpEXuiieH, pa3iokeHHe KBaIpaTHOTO TPEXUWIEHA HA MHOKUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredbpanyeckon Apoou
23 CrnoxeHue, BBIYUTaHUE, YMHOXKEHHE, JIeJICHNE anredpandeckux JIpooei
24 ParmonanbHble BEIpaXXEHUS U UX MTpeodpa3zoBaHue
3 VYpaBHEeHMsI U HEPABEHCTBA
11 KBangpatHoe ypaBHeHue, ¢opmyia KOpHEW KBaJIpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemienune ypaBHEeHH, CBOASIIMXCS K JIMHEHHBIM U KBAJIPAaTHBIM
33 [Tpocreiimue 1poOHO-palIOHANIbHBIE YPaBHEHUS
I'paduueckas uHTEpnpeTaluss ypaBHEHUN C ABYMSI NEPEMEHHBIMH U CHUCTEM
34 JIMHENHBIX YPAaBHEHMU C ByMs IepeMeHHbIMH. [Ipumepsl pemeHus cuctem
HEJIMHEWHBIX YPaBHEHUH ¢ IByMs IEpEMEHHBIMU
3.5 Pentenune TekcToBBIX 3aau areOpandeckuM cnocoOom
3.6 YucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaseHcTBO ¢ 0/1HOM NTepeMEHHON
3.8 PaBHOCMIIBHOCTH HEPABEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJHON NEPEMEHHOM
3.10 CucreMbl TUHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOM
4 OyHKIUU
il [Tonsitue ¢yukiuu. OOIacTb oONpeAesNeHUuss M MHOXKECTBO 3HAYEHUMH
' ¢ynkun. CiocoObl 3aanus QyHKIUH
4.2 I'padux Gpynkuuu. Urenue cBoicTB GyHKIMHU O €€ rpaduky
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIOUIMX pealbHbIE MTPOLECCHI
44 OyHKIUHM, OMUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MPONOPIHOHAIBHBIE
' 3aBHCUMOCTH, UX TpapuKu
4.5 DyHKIMYU y =x7 y = X7
4.6 OYHKIMH Y = VX, Y = |X|
4.7 ['padmueckoe penieHue ypaBHEHUH U CUCTEM YpaBHEHHH

9 KUIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COIePKAHUS

Yucia U BEIYUCIIEHUS

1.1

ParmnonansHbIE 4yucCiia, HWppalroOHAIIbHBIC 4YHCJIa, KOHCYHBIC U OECKOHEUHbBIE

JACCATUYIHBIC ,Z[p06I/I

MHOX€eCTBO IeHCTBUTEIBHBIX YHCEII, JEHCTBUTEIBHEIE YKClIa KaK OECKOHEUYHBIE

JCCATHYHBIC JIpO6I/I. BzanmuO OIHO3HAYHOE COOTBCTCTBUEC MCEKIY MHOKCCTBOM

I JNENCTBUTEIBHBIX YMCET U KOOPAUHATHOU NpsiMoil. CpaBHEHUE AEUCTBUTEIBHBIX
yucen
1.3 Apudmernueckne IUCTBUS C ACHCTBUTEIHHBIMUA YHCIAMHU
W3mepennsi, mpuOIMKeHus, OlleHKH. Pa3Mepsl 00BEKTOB OKPYKAIOIIET0 MHUpa,
L4 JUITENILHOCTh MPOLIECCOB B OKpyxkawmeMm wmupe. IlpubnmwkénHoe 3HaueHHE
' BEJIMYMHBI, TOYHOCTh NpuOmkeHus. Okpyraenue uucen. [Ipukunka u oneHka
pe3ybTaTOB BBIUUCICHUIN
2 VYpaBHEHUs 1 HEpABEHCTBA
2.1 YpaBHEHHUs C OJHON IEPEMEHHOU
2.2 JIuneiinoe ypaBHeHue. PellieHrne ypaBHEHUN, CBOASIIUXCS K JINHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Pemienue ypaBHEHH, CBOASIIIUXCS K KBaJPAaTHBIM
24 bukBanpatHoe ypaBHenue. llpumepbl pelleHHMs ypaBHEHMM TpEeTbe U
' 4eTBEPTOU CTENEHEN Pa3IOKEHHUEM Ha MHOKUTEIIN
2.5 Pemenue qpoOHO-paniioOHaIBHBIX YpaBHEHHUI
2.6 CucreMbl ypaBHEHUI
2.7 YpaBHeHHe ¢ ABYMS IEPEMEHHBIMH H €ro rpaduk
2.8 Pemenue cucrem AByX JIMHENHBIX YPAaBHEHUN € ABYMsI IEPEMEHHBIMU
29 Pemenne cucrem AByX ypaBHEHMH, OJHO M3 KOTOPBIX JIMHEHHOE, a JPYroe —
' BTOPOU CTENEHU
2.10 ['padraeckas mHTEpIpETALIUS CHCTEMBI YPABHEHUH C IBYMS TIEPEMECHHBIMH
2.11 Pemenne TekCTOBBIX 3a7a4 aNreOpandecKuM CriocoooM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perienne TMHENHBIX HEPABEHCTB C OJJHON NTEPEMEHHOM
2.14 Pemenue cucrem TMHEHHBIX HEPABEHCTB C OJJHOM NIEPEMEHHOMN
2.15 KBanpaTHble HEpaBeHCTBa
516 I'paduueckas mHTEpHpeTalnus HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMs

MNEPEMCHHBIMU




OyHKIUHU

KBanpatuunas ¢yHkuus, e€ rpapux u cBoiictBa. Ilapabona, koopauHaThI

>l BEPIINHBI MapadoJIbl, OCh CHMMETPUH 1MapaldoIbl

3.2 I'paduxu Qynkmii y=kx, y=kx+b 1 nx cBOHWCTBa

33 I'paduku bynkuuit y=~k/x, y = x* u ux cBoiicraa

34 ['paduku pyHKIMH , U UX CBOMCTBA
4 YucoBbIe IOCIEN0BATEILHOCTH

T OmnpezneneHue U crnocoObl 3alaHusl YMCIOBBIX MOCIIEA0BaTeNIbHOCTEH. 3ananue
' NOCJIEI0BATEIILHOCTH PEKyppPEeHTHON (hopMyIon U popMyIioii n-ro ujaeHa

42 Apudmernueckass mnporpeccus. DopMynsl  n-rO  wieHa apu(PMETHUECKOM
' IIPOrPECCUH, CyMMBI IIEPBBIX 7 YWICHOB

43 I'eomerpuyeckass mporpeccuss. PopMmyiibl  1-TO  WIEHA TI'E€OMETPUYECKON
' IIPOIPECCUH, CyMMBI IIEPBBIX 7 YIEHOB

44 N3o0pakenne wieHOB apU(PMETHUECKOW U TeOMETPUYECKOH IMPOrpeccHid
' TOYKAMH Ha KOOPJAMHATHOMW IUIOCKOCTH. JIMHEHHBIN N SKCIOHEHIIUAJIBHBIN pOCT

4.5 CJ105KHBIE TTPOIEHTHI




MPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NMpoBepsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOI 00pa30oBaTe/bHOIi MPOrpaMMbI OCHOBHOT'O
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHITHUSAMHU: MHOXECTBO, IIOJIMHOXECTBO,
OTepali HaJl MHOXXECTBAMH, YMEHHE OIEepPUPOBATh TOHATHUIMH:
rpad, cBs3HBIN Tpad, AepeBO, LUKI, NPUMEHATh UX TMPU PEIICHUH
3aja4; yMEHHE HCIIOIb30BaTh rpaduyueckoe MpecTaBIeHHEe MHOXKECTB
JUTSL ONTUCAaHMsI peajbHBIX MPOILIECCOB U SBJICHHM, NMPU pEeUICHUH 33134

U3 IPYTUX Y4eOHBIX MPEeIMETOB

YMenue OIICPHUPOBATH MOHATUAMMU: OMNPCACIICHUEC, aKCHUOMaA, TCOpEMa,
J0Ka3aTejIbCTBO, YMCHHUEC pacCliO3HaBaTb MHCTHUHHBIC W  JIOKHBIC
BBICKA3bIBAHUS, IMMPUBOAUTH MHPHUMEPBI W KOHTPHPUMEPBI, CTPOUTH

BBICKA3bIBAHUS U OTPULIAHUA BBICKA3bIBaHUH

YMeHne omnepupoBaTh MOHATHIMH: HATypalbHOE YHCIIO, TMPOCTOE H
COCTaBHOE YHUCIJIO, JE€IUMOCTh HATypaJbHBIX YHCEN, MPHU3HAKU
JETUMOCTH, 1IeJI0€ YHCJIO, MOAYJh YHUCiIa, OOBIKHOBEHHAas ApOoOb U
JecsATUYHasi IpoOb, CTaHIAPTHBIM BUJ YMCIA, PAIIMOHAIBLHOE YHCIIO,
UppalMOHATILHOE YHUCIIO, apu(METHYECKUH KBaJIpaTHBIH KOpEHD;
YMEHHE  BBIMOJHATH  JIEUCTBUS C  YHUCJIAMH, CpaBHUBAaTb |
YHOpSAIOYMBATh 4YHUCJHA, NPEACTaBIATh YKCIa HAa KOOPJAMHATHOMN
NpsIMOM, OKPYTJISATH YHCIIA, YMEHUE JeNlaTh TPHUKUIKY U OLEHKY

pe3yiibTaTta BBIYMCIICHHI

YMeHne onepupoBaTh MOHATUAMHU: CTEMEHb C IIENIbIM IOKa3aTeseM,
apudMeTHUeCKUi KBaJpaTHBIM KOPEHb, MHOTOWICH, alreOpandeckas
IpoOb, TOXIECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOH CTEICHU
OoNbIlle ENWHUIBI, YMEHHE BBHINIOTHATH pacuérel Mo (opmymnam,
mpeoOpa3oBaHus IEIbIX, JAPOOHO-PAITMOHATBHBIX BBIPAKCHUH U
BBIPQXEHHUI C KOPHSAMH, Pa3NiOKEHHE MHOTOWICHA Ha MHOXXHUTENH, B
TOM YHCIIE C HCIHOJIb30BaHUEM (QOPMYJT pa3HOCTH KBAJIpPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

VYMeHue ONCpHUPOBATH NOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C




OJTHOW IEepeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pelllaTh JUHEWHbIE M KBaJApaTHbIE YpaBHEHMS,
JNpOOHO-pAallMOHANbHBIE YPAaBHEHHUS C OJHOM INEpPEeMEHHOM, CHCTEMbI
JBYX JINHEHHBIX YPAaBHEHUH, JIMHEIHBIC HEPABEHCTBA U MX CHCTEMBI,
KBaJpaTHble U JApPOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C  OJIHOM
HNEPEeMEHHOM, B TOM YHUCIIe NIPH PELICHUH 3aJad U3 JPyTruX MpeMeTOB
M TPaKTUYECKUX 3aJay; YMEHHE HCII0JIb30BaTh KOOPAWHATHYIO
OpSAMYI0 ¥ KOOPJIMHATHYIO IUIOCKOCTh JIi M300pa’keHHsl pelIeHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GYHKIUHU, HYITH
byHKIMH, POMEXYTKH 3HaKOMOCTOSHCTBA, POMEXYTKH
BO3pacTaHus, yOBbIBaHUS, HaumOOJbllee W HaMMEHbIIEe 3HAYCHUS
byHKINY; yMEHHE OTIepPHPOBATH TOHSATHUSIMH: npsiMast
IPONOPIMOHANIBHOCTD, JIMHEHHAS (QYHKIMS, KBaapaTHYHAs (YHKITHS,
oOpaTHasi TPOMOPLMOHATBHOCTh, TMapaboia, rumepodosa; yMeHue
CTPOUTH rpaduku HyHKIHUH, UCTIONB30BATH TPAMUKH JUIS OTIPEICTICHUS
CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, JJIS PELICHUs 3aad U3 IPYTHX
YU4EOHBIX TIPEJMETOB W peallbHOW JKW3HW; YMEHHE BBIPaXKaTh

(I)OpMy'HaMI/I 3aBUCUMOCTH MCIKAY BCIIMYNHAMU

YMenue OIIEpUPOBATH HOHSTUAMU: IIOCJIEI0BATENBHOCTD,
apudmernyeckass M TeOMETpUYecKass  IPOrPEecCUu;  yMEHHE
UCIIOJIb30BaTh CBOMCTBA IMOCIEA0BATEIBLHOCTEH, (OPMYNBI CyMMBbI U
o0uiero ujaeHa MpU pElIeHUH 3ajad, B TOM YHCIE 3a7ad U3 JIPYrux

y4eOHBIX MPEAMETOB U peaIbHOU KUZHU

YMeHue pemath 3a7add pa3HbIX THUIOB (B TOM YHWCIE Ha MPOIICHTHI,
JIOJIM U 4YacTH, JABWXKEHHE, paldoTy, ILEHYy TOBapOB U CTOMMOCTH
MOKYTIOK U YCIIYT, HAJIOTH, 33Ja4u U3 00JacTH yHpaBiIeHUs JINYHBIMU U
ceMeiHpIMU  (UHAHCAMH); YMEHHE  COCTaBIIATH  BBIPAXKCHHUS,
ypaBHEHHUs, HEPAaBEHCTBA U CHUCTEMBl TI0 YCJIOBHIO 3aJlayW,
WCCIIEIOBATh TOMYUYEHHOE pPEelIeHHE W OIEHHBATh MPaBAONOI00HOCTD

MOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHne onepupoBaTh MOHATHIMH: (GUTypa, TOUYKA, OTPE3OK, MpsiMas,
Jyd4, JJOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TPEYrOJbHUKHU, NPSMOYIOJbHBIA TPEyroJIbHUK,
MearaHa, OMCCEKTpHCa M BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJIbHUK,

napajjiesiorpaMM,  pom0, MpsIMOYTOJbHMK, KBaJpar, Tpamerws;




OKPY>KHOCTb, KpyTI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3aJadd, B TOM YHUCIE U3 MOBCEIHEBHOM
JKU3HH, HA HAXO0XICHHE I€OMETPUUYECKHX BEIUYUH C IPUMEHEHHEM

U3yUYEHHBIX CBOMCTB GUryp U PpakToB

10

YMeHue omnepupoBaTh IMOHATHUSMHU: PABEHCTBO (HUrYp, pPaBEHCTBO
TPEYTOJIBHUKOB; MMapajuIeIbHOCTh M NEPIEHIUKYJSPHOCTh NPSAMBIX,
Yroa MexXAy MNpsAMBIMH, IEPHEHIUKYIAP, HAKIOHHAs, IIPOEKIUS,
nogobue Guryp, noJoOHbIE TPEYTOJbHUKH, CAMMETPHUSI OTHOCHUTEIHHO
TOYKM W TNPSAMOHM; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamiesbHOCTh U MEPHEHANKYIISPHOCTh MPSAMBIX B

OKpY’KarolieM MUpe

11

YMeHue onepupoBaTh IOHATUSAMHU: JUIMHA, PACCTOSHUE, YIOJ
(BeMMYMHA yria, CUHYC U KOCHHYC YIUVIa TPEyroJIbHHMKa), IUIOIIAJb;
YMEHHE OLIEHUBATh pa3Mepbl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHME NPUMEHATh (OpMyJbl MEpUMETpa U  IUIOUIAIU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAAN Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuICIICNNIea; YMEHHE INPUMEHITh INPU3HAKH
paBEHCTBA TPEYIOJILHUKOB, TEOPEMY O CyMME YIVIOB TPEYIOJIbHHKA,
teopeMy Iludaropa, TpUroHOMeTpUYECKHE COOTHOLIEHUS  JUIs

BBIYMCJICHUSA OJIWH, paCCTOHHHﬁ, ILIOIIAaeH

12

Ymenue uzo0pakaTh IUIOCKHE (QUIYpsl W UX KOMOMHAIMH,
NPOCTPAHCTBEHHBIE (GUTYPHI OT PYKH, C TMOMOINBIO YEePTEKHBIX
MHCTPYMEHTOB M  3JIEKTPOHHBIX CPEICTB [0 TEKCTOBOMY HIIU

CHMBOJIbHOMY OITMCAHUIO

13

YMeHue  onepupoBaTb  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHCTEMa
KOOpJIMHAT; KOOpPAMHATBI TOYKH, BEKTOpP, CYyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAISPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCIIOJIb30BaTh BEKTOPbI U KOOPAMHATHI IJIA IPEACTABICHUS
JaHHBIX W pELIeHUs 3aJad, B TOM 4YHCIE M3 JAPYTrUX Yy4eOHbIX

MPEIMETOB U PEATbHOU KU3HU

14

YMeHne omnepupoBaTh MOHATHSIMH: CTOJOMKOBBIE U  KPYTrOBbIE
quarpamMmbl,  TaOnuIpBl, cpeaHee  apudMeTHYeCKoe, MeauaHa,
HauOoJblllee M HaWMEHbIIEEe 3HAU€HUs, pa3Max YUCIOBOro Habopa;
YyMEHHE  U3BIEKaTh, HMHTEPHPETUPOBATH M  MPEoOpPa3OBHIBATH

WHGOPMAIIMIO, TPEACTABICHHYIO B TAONWIIAX W HA JHarpaMMax,




OTpaXaromyro CBOMCTBa H XApaKTCPUCTUKU PCAJIBHBIX ITPOLCCCOB U
SIBHGHPIP'I; YMCHUC paciio3HaBaTb N3MCHYMUBBIC BCIIMYHHBI B

OKpY’KarolleM MUpe

15

YMeHue ornepupoBaTh IMOHATUSAMH: CIyYalHBIA OIBIT (CIydalHBIN
OKCIIEPUMEHT), DJJEMEHTAPHOE COOBITHE (DJIEMEHTAPHBIA HCXON)
CIIy4allHOTO OIbITa, CIIy4ailHO€ COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTU CIIyYaWHBIX COOBITUH B OMBITAX C
PaBHOBO3MOKHBIMU JJIEMEHTAPHBIMU COOBITHSIMU; yYMEHHE peliaTh
3aJjaud METOJIOM OPTraHM30BaHHOTO mepedopa U C HUCHOJIb30BAaHUEM
npaBuja YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTU PEAbHBIX
COOBITUI M SIBJICHUN, MOHUMATh POJIb MPAKTUYECKH IOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHH B OKpYXalOIIEeM MHPE U B IKU3HH;
3HAKOMCTBO C TIOHATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €0 POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHue BBI6I/IpaTI:> MOAXOASAIINI H3y‘leHHLIfI METOH JIs1 PCHICHUA
3aga4u, MPUBOJUTL IMPHUMEPLI MATCMATHUYCCKUX 3aKOHOM€pHOCTeﬁ B
MMpUupoacC M XHU3HH, PACIIO3HABATH IMPOABJICHUC 3daKOHOB MAaTCMATHUKU B
HCKYCCTBC, OIMUCBhIBATh  OTACJBHBLIC  BbBIAAONIUMCCA  PC3YJIbTAThI,
IMOJIYYCHHBIC B XOJC pa3BUTUA MAaTCMAaTUKHW KaK HayKW, IIPHBOJIUTH
MMPUMCPLI MATCMATHUYCCKUX OTKpBITI/Iﬁ " UX aBTOPOB B OTEYECTBEHHOM

Y BCEMHPHOHN UCTOpUU




IHEPEYEHD 2JIEMEHTOB COIEP KXAHUS, IIPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 Yucna 1 BBIYUCTICHUS

1.1 Harypanbnblie u nensie yncna. [Ipu3Haku enMMOCTH LETbIX YUCE

1.2 OOBIKHOBEHHBIE U IECTUYHbIE TPOOU, POLIEHTHI, OECKOHEUHbIE IEPUOANYECKHE APOoOH

1.3 Pannonaneheie yncna. Apudmerndyeckue onepanuy ¢ palroHaIbHBIMU YUCIaMU

1.4 JeiicTButenbHble yncna. ApudMeTniueckie onepalnu ¢ 1eUCTBUTEIbHBIMU YHCIaMH

1.5 [TpubnmkEHHBIC BRIYUCICHUS, TIPABUIIa OKPYTIICHHUS, IPUKUIKA U OlEHKA Pe3ybTaTa BHIYUCICHUI
2 Anrebpanyeckue BhIpaKEHUS

2.1 bykBeHHbIC BhIpaXeHUs (BBIPAKEHUS C TIEPEMEHHBIMH )

2.2 Crenenb ¢ 1enbIM nokazareneM. CTeneHb ¢ paluoHaIbHBIM MoKa3aTesneM. CBOKCTBA CTENIEHU

2.3 MHorouseHsl

24 Anrebpanueckas poOb

2.5 ApudmeTnueckuil KOpeHb HaTypaibHOU cTerneHu. JleiicTBus ¢ apuMeTHIeCKUMU KOPHSIMH HAaTypalbHON CTETIeHU
3 VYpaBHEHUs U HEpABEHCTBA

3.1 Lensle u npoOHO-panioHanbHbIe ypaBHEHU. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI

3.2 enbie u 1poOHO-panoHaIbHBIE HEpaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Perttenue TekcTOBBIX 3a1a4

4 Uucnoble NOCIIEI0BATEILHOCTH




4.1

HOCJ’IGI[OB&TGHBHOCTI/I, CITOCOOBI 3aJaHusA HOCH@,Z[OBaTeHLHOCTeﬁ

4.2 Apudmernueckas 1 reomeTpudeckas nporpeccur. @opmyra ClI0XXHbBIX IPOLIEHTOB

5 DyHKINH

OyHkuMs, crnocodsl 3aanus pyHkuuu. 'papuk ¢pynknun. O6nacte onpeaeneHuss 1 MHOXKECTBO 3HaueHUN (yHKuuu. Hymnu
5.1. ¢ynkuuu. [IpoMexyTku 3HaKonoctossHeTBa. [IpomMeKyTKM MOHOTOHHOCTH (YHKLUMH. MaKCUMyMbl U MUHUMYMbI (QyHKIHH.
Haubonbuiee u HaumeHblee 3HaYeHUE (PYHKIUU HA IPOMEKYTKE

6 Koopaunatsl Ha IpsIMO M INTIOCKOCTH
6.1 KoopnanHatHas npsamas
6.2 JlexapToBbI KOOPIMHATBI Ha TNIOCKOCTH

7 I'eomerpus
7.1 ['eomeTpuieckue GuUrypsl U ©X CBOWCTBA
7.2 TpeyroapHuk
7.3 MHOroyrojapHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepeHne reoMeTpruuecKuX BETMYNH
7.6 Bekropsl Ha 1IockocTH

8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa




8.5

['padsr




YYEBHO-METONYECKOE OBECIIEYEHUE OFPA30OBATEJIBHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Marematuka. Anrebpa: 7-i kiacc: 0a30BbI ypoBeHb: y4eOHHMK, MakapbrueB
FO.H., Munaiok H.I'., Hemiko K.W. u npyrue; nox pen. TensikoBckoro C.A., IIpocBenienue
2023;

2. Maremaruka. Anrebpa: 8-l kiacc: 0a30BBIM YpOBEHBb: Y4eOHHK, MakapblueB
I0.H., Mungrox H.I'., HemikoB K.W. n npyrue; nox pen. Temsskosckoro C.A., IIpocBemmenue
2023;

3. Marematuka. Anrebpa: 9-if knacc: 0a30BbI ypoBeHb: y4eOHHMK, MakapbrueB
FO.H., Munaiok H.I'., Hemko K.W. u npyrue; nox pen. TenskoBckoro C.A., IIpocBenienue
2023;

METOAUYECKHUE MATEPHUAJIbI J1JIS1 YUUTEJIA

1. Anre6pa. 7 kimacc. Metonuueckue pekomernanuu. H.I'. Menmroxk, W.C.
IInwikoBa.

2. Anrebpa. 7-9 knacc: MeTonuueckoe mocodre K mpeMeTHON JIMHUHA YICOHHUKOB
no anreope FO.H. Maxkapsiuesa, H.I'. Munntok, K.1. Hemkosa u np

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCHBI U PECYPCBI CETH
HUHTEPHET
bu6neoreka [{OK

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHE
OBPA3OBATEJIBHOI'O ITIPOLHECCA

YYEBHOE OBOPYJIOBAHHUE
WHpopMalMOHHO-HATTISAHBIE  MaTepHajbl: IUIAKaThl; KapTOYkW; ydyeOHas W
CIpaBOYHasl JUTEPATypa; HAIJIAJHbIE IOCOOMS; pa3AaToOuHble MaTepHaJIbl.



