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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIAETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIETO
o0pa3oBaHMs: OHAa 00ECTIEYNBAET U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOro, TaK U TyMaHUTApHOIO LMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
HPOJIOJKEHUsI 00pa30BaHUs U B MIOBCEIHEBHOW KU3HU. Pa3BuTHe y oOyuarommxcs
HAYYHBIX TPEACTABICHUH O TPOUCXOKICHUU M CYIIHOCTH aire0panyecKux
abCTpakIMii, cnoco0e OTPaKEHU MAaTEMAaTUUYECKON HAyKOM SBJICHHUI U MPOLIECCOB
B MpUPOJE U OOILIECTBE, POJIM MATEMaTHMYECKOTO MOJEIUPOBAHUS B HAYyUYHOM
MO3HAaHUM U B IPAKTUKE CIOCOOCTBYET (hOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl aIaliTallii B COBPEMEHHOM ITM(PPOBOM
obmiectBe. M3ydenue anredpsl obOecriedynMBaeT pa3BUTHE YMEHHUs HAOIIOJATh,
CpaBHMBATh, HAaXOJWUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIJICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOW JEUCTBUSL M BBIBOJHI,
dbopmynupoBath yTBepKAeHH. OCBOEHUE Kypca anreOpbl 00ecTieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUST OOYyYaroIIUXCs: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHYKTUBHBIE PAacCyXIeHUs, 0000IIeHNe U KOHKPETU3AINI0, aOCTparupoBaHue u
ananoruto. OOyyeHue  anrebpe  mpeanoyaraeT  3HAUYUTENbHBIA  00BEM
CaMOCTOSITENTFHOW  JIEATEIbHOCTH OOYYalOIIMXCs, TOITOMY CaMOCTOSITENIbHOE
peleHue 3aa4 ABISETCs peann3alieil 1esTeIbHOCTHOTO MIPUHIINIA 00yYeHHS.

B crpykrype mnporpammbl ydyeGHOro Kypca «Ausredpa» uisi OCHOBHOI'O
ob1iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJAEPIKATEIbHO-METOIMYECKUE
auHuA: «Yucnaa v BEIYHCICHUSY, «ANreOpandeckne BHIPAKEHUD», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkium». Kaxmas U3 3THX colep:KaTelbHO-METOJUYECKHX
JUMHUH pa3BUBAaETCs Ha MPOTSHKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJICHCTBYSI C
APYTUMH €ro JuHUSAMH. B Xozme wu3yuyeHHs ydeOHOro Kypca oOOydarommMmcs
MPUXOIUTCS JOTHUYECKH PACCYXKAaTh, UCIOJIB30BAaTh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIHOYCHBI
HEKOTOpbIE OCHOBBI JIOTUKH, NPEJCTABICHHbIE BO BCEX OCHOBHBIX pa3zzenax
MaTeMaTHYeCKOro 00pa3oBaHUs U CIIOCOOCTBYIOIIME OBJIAJACHUIO 00yYarOIIUMUCS
OCHOB  YHUBEPCAIbHOTO  MaTeMmaruueckoro s3bika. ComepkaTeapbHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «AmnreOpa» SBISIETCA €ro
VHTETPUPOBAHHBIA XapaKTep.

Conepxanne nuHUM «Yucna W BBIYMCICHHUA» CIYXXHT OCHOBOM JUIs
JaTbHEHIIIETO W3YYCHHUs] MaTeMaTHKH, CTIIOCOOCTBYET Pa3BUTHIO y OOYyYarOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIb30BAThCS AIrOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX AJIsi IOBCEIHEBHON
u3HU. Pa3BUTHE MOHATHS O YHCIe Ha YPOBHE OCHOBHOI'O OOIIETro 0Opa3oBaHUS
CBSI3aHO C PAalMOHAIBHBIMH WM HPPANUOHAIBHBIMH YHCIaMH, (opMHpOBaHHEM



MPEJICTAaBJACHUN O JIEMCTBUTEILHOM 4YHCJIE. 3aBEpIICHHE OCBOCHMS YHCIOBOM
JMHUU OTHECEHO K CpeAHeMy 0011eMy 00pa30BaHHUIO.

Conepkanue IByX anreOpandeckux JUHUN — « AreOpandecKue BhIPaKEHUS»
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOyHarOLIUXCS
MaTEeMaTHYeCKOTo amnmnapara, HeoOXOJUMOTro JUIsl PELIeHHUs 3ajad MaTeMaTHKH,
CMEXHBIX TMPEAMETOB M IMPAaKTUKO-OPUEHTHUPOBAHHBIX 3amady. Ha ypoBHe
OCHOBHOI0 00miero oOpa3oBaHUsl Y4YeOHBIM MaTepuan TPYyNIUPYeTcs BOKPYT
palMOHANIBHBIX BbIpaXKEHHUI. AnreOpa IEeMOHCTPUPYET 3HAUYEHUE MATEMATUKH KaK
A3bIKa JJIA TIOCTPOCHHUSI MaTEMaTHYECKUX MOJIENEH, OINHUCAaHHUS MPOLECCOB U
ABJICHUM peanbHOr0 Mupa. B 3agaun oOydeHus anreOpe BXOISAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOCHMS Kypca HUH(GOpPMATHUKW, M OBJAJCHUE HaBbIKAMU
JeNyKTUBHBIX paccyxaeHuid. [IpeoOpa3oBanrue cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHUsI, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanue pyHKIMOHAIBHO-Tpa(ruecKoil JIMHUK HAIEJIEHO HA MOJy4YeHHe
OOy4YarOIIMMHUCS 3HAHUK O (PYHKLIMSIX KaK Ba)KHEHIEH MaTEeMaTUYECKON MOJENH
JUI ONMCAHUSI U UCCIIEOBAHUS Pa3HOOOPA3HBIX MPOIECCOB U SBJICHHUM B MPUPOE
u obOmectBe. M3yuenue marepuaina crnocoOCTBYET Pa3BUTHIO y OOydarouIuxcs
YMEHUS UCTIONb30BATh PA3IMYHbIE BBIPA3UTENbHBIE CPEICTBA S3bIKa MATEMATHKHU —
CIIOBECHBIE, CHUMBOJMYECKHE, TpadHuyueckue, BHOCHT BKJIaJ B (HOPMUPOBAHHE
IIPEICTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNN U KYJIbTYPHI.

CornacHo yueOHOMY ImaHy B 7-9 kiaccax u3ywaeTcsi y4deOHBIM Kypc
«Anrebpa», KOTOpBIM BKIIOYAET CJEAYIOIIME OCHOBHBIE pa3/ielbl COAECPKAHUS:
«Uucna u BBIUKCICHUS», «ANTreOpandyecKkue BBIPAKEHUS», «YpaBHEHUA H
HEpaBEHCTBA», «DyHKIMW.

Ha uzyuenne yyeOHoro kypca «Anredpa» orBoautca 306 dacoB: B 7 kiiacce
— 102 gaca (3 ygaca B Hemento), B 8 kimacce — 102 gaca (3 gaca B Henmeno), B 9
kimacce — 102 ygaca (3 yaca B HEZIeIH0).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciia ¥ BBIYUCTICHUSA

JlpoOu OOBIKHOBEHHBIE U JIECATHUYHBIC, MEPEX0i OT OAHON (OPMBI 3aMUCU
npoberi k apyroi. IloHsATHE panMOHAIBLHOTO YHCIIA, 3alKCh, CpPaBHCHUE,
YOOPSIOYMBAHUE  PAlMOHANBHBIX 4ucel. ApupMeTudyeckue AEUCTBUS  C
palMOHAJIBHBIMUA YKCIIaMU. Pelienne 3amad u3 peaqbHON MPAKTUKU HA 4YacTH, Ha
Ipoow.

Crenenb ¢ HaTypaJbHBIM IIOKa3aTejeM: OIpeiesieHue, IpeoOpa3oBaHue
BBIpAXKEHUI Ha OCHOBE ONPEJEIICHNUs, 3anuch Oonbiux yncen. IIponeHTsl, 3anuch
MIPOLIEHTOB B BHUJE JIpoOU U ApoOH B BUJE MPOLEHTOB. TpH OCHOBHBIE 33Ja4d HA
IIPOLIEHTHI, PEIICHHE 3a1a4 U3 PEaJIbHON IIPAKTHKHU.

IIpuMeneHne TPU3HAKOB  JCIMMOCTH, pAa3JIOKEHHE Ha  MHOXKUTEIU
HATyPAJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HcCle TpsiMas M oOparHas
IIPONIOPLIHOHAIBHOCTH.

Auredpanveckue BbIpaKeHHU S

IlepeMeHHBIE, YNCTIOBOE 3HAUCHUE BBIPAKECHUS C IIEPEMEHHOM. JlonmycTuMbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEITUYMHAMU B BUJIE
dbopmyibl. Beruncnenus mo gopmynam. [IpeoOpa3zoBanine OyKBEHHBIX BBIPAKEHUH,
TOXKJECTBEHHO paBHbIE BBIPAXEHUS, TMpaBWia MNpeoOpa3oBaHUs CyMM U
IPOU3BEICHUI, TpaBUJIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaracéMblX.

CBOICTBa CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHounensl 1 MHOrouwaeHsl. CteneHbs MHOrowieHa. CilokeHue, BBIYUTaHUE,
YMHOXXE€HHE MHOIOWICHOB. MOpMyJsbl COKpPAIEHHOIO YMHOXEHHs: KBaapar
CyMMBl M KBaApar pasHocTH. PopMmyia pa3HOCTH KBajaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHOKHUTEIH.

YpaBHeHUA U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHHS, IpaBuia MpeoOpa3oBaHUs ypaBHEHUS,
PAaBHOCWJIBHOCTb YPaBHEHUMU.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO0 KOPHEW JIMHEUHOIO
YpaBHEHUS, peEUIeHUE JIMHEWHbIX ypaBHeHUH. CoOCTaBlIEHHE YpaBHEHWI 110
YCJIOBHIO 3a7a4M. Perenne TeKCTOBBIX 33124 C IIOMOILBI YPABHEHU.

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

DOyHKUNHA



Koopannara Touku Ha npsimou. UuciioBble MPOMEKYTKU. PaccTosiHue Mexy
JIBYMSI TOUKAMHU KOOPJAMHATHOM MPSMOH.

[IpssimoyrosbHast cucteMa koopauHat, ocu Ox u Oy. Alcuucca U opJauHaTa
TOYKH Ha KOOPJAWHATHOM MI0cKOoCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbiXx 3aBucuMocted. [lonsarue ¢ynkmuu. [padux
¢bynkuuu. CoiictBa Gynkuuil. JIunerinas Qynkuus, e€ rpadux. ['padux dyakumu
y = |x|. 'paduueckoe pemieHre JIMHEWHBIX YpPaBHEHHUW W CUCTEM JIMHEHHBIX
YpPaBHECHUM.

8 KVIACC

Yuciia ¥ BBIYUCTICHUSA

KBagparHbiii kopeHb u3 uucia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
JlecsaTuyHble TPUOIMKEHUST UPPALMOHANIbHBIX uncen. CBOMCTBa apupMeTHIECKUX
KBaJIpaTHBIX KOPHEN U UX MPUMEHEHUE K IPeoOPa30BaHUIO YHUCIOBBIX BHIPAKECHHIM
Y BBIYUCIICHUSIM. [|€MCTBUTEIIBLHBIE YUCIIA.

Crenens ¢ 1enbIM TOKazaTeneM U e€ cBoiicTBa. CTaHaapTHAS 3aMKCh YUCIA.

Auaredpanveckue BbIpaKeHHU s

KBagpaTHbiii  TpE€XwieH, pa3oKEHHE KBaJpaTHOIO TPEXWIEHA  Ha
MHOKHTEJIH.

Anrebpanyeckasi 1poOb. (OCHOBHOE CBOWCTBO ajredpanyeckoil Apoou.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJCHHE anreopandyeckux JapoOei.
PannonanbsHbie BhIpaXKeHHUS U UX ITpeoOpa3oBaHue.

YpaBHeHUS U HEPABEHCTBA

KBanparnoe ypaBHeHue, ¢GopMmyna KOpHEH KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOASIIMXCA K JUHEMHBIM U KBAJPATHBIM.
[Ipocreiiue ApoOHO-palMOHAIbHBIE YPABHEHHUS.

['padrueckas muTEepnperanys YpaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YPAaBHEHHW C JBYMsS IepeMeHHbIMM. [Ipumepsl pemeHns cucrem
HEJIMHEWHBIX YPABHEHUM C IByMsI IEPEMEHHBIMH.

Pelienue TeKCTOBBIX 3a/1a4 anredpaniyeckum criocoOoM.

HuciioBble HEPABEHCTBA U UX CBOMCTBA. HepaBEeHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHENHBIX HEPABEHCTB C OJJHON EPEMEHHOM.

DOyHKUNHA

[lonstue @ynkuuu. OOnacTh ONpeneneHuss M MHOXECTBO 3HAUYCHHM
¢bysxun. CnocoObl 3aAaHus PyHKIIHN.

I'padpux dbynxkuun. YUrenne cBoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpaukoB GYHKIMMA, OTPAKAIOIIUX PEATbHBIE MPOLECCHI.



OyHKIUKA, ONMUCHIBAOIINAE TPSMYI0 H OOPaTHYIO TMPOTOPIIHOHATHHBIE
3aBHCUMOCTH, MX rpaduku. OyHkuun y = x2, y = x3, y = Vx, y=|x|. [padmaeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUMU.

9 KJIACC

Yucna v BIYMCICHUA

PannonanbHble 4yKclia, UppalMOHANIbHbIE YHCIIA, KOHEYHbIE U OECKOHEUYHbBIE
JeCATUYHBIC IpoOr. MHOXKECTBO NEUCTBUTEIBHBIX YUCEIN, TCUCTBUTEIIHHBIC YHCIIA
KaKk OEeCKOHEUYHbIe JeCATUYHbIE JpoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOMA.

CpaBHEHHME [IEWCTBUTENIbHBIX YHCEN, apuU(PpMETHUYEeCKue JEHUCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pasmeppl 0OBEKTOB OKpYXalOIIEro MHpa, AJUTEIBHOCTh IPOLIECCOB B
OKPY>KarOIIEM MHUpE.

[TpubnnxEéHHOe 3HAaUEHHE BEIIMYMHBI, TOYHOCTh NpHOIKeHus. OKpyrieHue
yucell. [Ipuknika u oueHka pe3yiabTaTtoB BEIYUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunerinoe ypaBHeHuE. PellieHue ypaBHEHUM, CBOASIIUXCS K JIUHEHHBIM.

KBanparnoe ypaBHeHue. Pelienne ypaBHEHHM, CBOASIIMXCSA K KBaAPATHBIM.
bukBanpatnoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUM TPETbEW U YETBEPTON
CTEIIEHEN Pa3JI0KEHUEM Ha MHOKUTENU.

Pemenue npoOHO-pallMOHANIBHBIX ypaBHEHUU. PelieHne TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs NEpeMEHHBIMH U ero rpaduk. Pemenue cucrteM aByX
JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Pemenne cucrem 1ByX ypaBHEHUM,
OJIHO W3 KOTOpBIX JHUHEHHOE, a Jpyroe — BTOpOM creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C IByMs IEPEMECHHBIMU.

Peliennie TEKCTOBBIX 33/1au anreOpandyeckuM CrocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOM mHEepeMeHHOH. Pemienue cucrem
JVHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckass wuHTEprperanyisi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS
[IEPEMEHHBIMM.

DOyHKUNHA

KBagparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, koopauHaThI
BEPLIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MapadOJIbI.

I'padukn byskmmit: y =kx, y=kx + b, y =k/x, y =x3, y = Vx, y = x| 1 ux
CBONCTBA.

Yucii0BbIE NOCJIEI0BATEILHOCTH U IPOrPecCUm



[loHaTHEe YKCIOBOM MOCIEAOBATEIBHOCTH. 3a/laHUE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopmyIiol U PopMyIIoii #-To YjieHa.

Apudmernyeckas u reomerpuyeckas mporpeccuud. DopMysbl n-ro 4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MPOrPECCUil, CYMMBI IEPBBIX # YJIEHOB.

N300pakeHrne YICHOB apu(PMETHUYECKOM W TEeOMETPHUYECKOW MPOrpPeCcCHid
TOYKaMHU Ha KOOPAMHATHOM IIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIMAJIbHBIM POCT.
Ci1oKHBIE IPOLIEHTBHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJibTaThl OCBOCHMsS MpOrpamMMbl 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 WIKOJIBI, K HCIIOJIIb30BAaHUIO ITHX
JOCTHKEHUM B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpakaaHcKoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHHUIO 0053aHHOCTEN I'paXk/JIaHWHA U pean3aliy ero
npaB, NPEICTaBICHUEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHMPOBAHMS
pPa3IUYHBIX CTPYKTYp, SBICHUH, MPOLEAYP IPaKIAHCKOro 00IiecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHUIO ITHUECKUX MPOOIIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHMII HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKHUX ITPUHIUIIOB B ACSTEIBHOCTH YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHWU MPAKTHYECKUX 3a/1ad
MaTeMaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MaTeMaTH4ECKOIro
o0Opa3oBaHMsI Ha NPOTSHKEHWM BCEH JKHU3HM JUI YCHEIHOM MpodeccHoHaTIbHOM
JESTENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIUTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHUH, YMEHUIO BUACTH
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEJICTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKA, MPUPOJBI U
oOmiecTBa, MOHUMAHUEM MaTeMaTHMYeCKON HayKud Kak cdepbl UeIOBEUYECKOM
JEATENBHOCTH, JTANlOB €€ pa3sBUTUSA M 3HAYUMOCTH JUIS Pa3BUTHs LIMBUIM3ALMUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH U MAaT€MaTU4YECKOW KYJIbTYypOM Kak CpPeACTBOM
MO3HAHWA MHpPA, OBJIAJIEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEN0BATEIbCKOM
NESTENbHOCTH;



6) ¢usuyeckoe BocnuTtanume, (popmMHupoBaHHMEe KYJbLTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIYyYns:

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUYECKHE 3HAHUA B HMHTEPECAX CBOETO
30pOBbs, BEACHUS  3J0POBOTO  00pa3a  KU3HM  (3J0pOBOE  MHUTAHUE,
cOQTaHCUPOBAHHBIH PEXKUM 3aHATHM M OTIbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY U TAKOTO0 K€ IpaBa JPYroro 4ejIoBeKa,

7) 3K0JI0rH4ecKoe BOCIIUTAHUE:

OpPUCHTAlMEN HA NMIPUMECHEHHE MATEMATUUYECKUX 3HAHUM U1 PEIICHUS 3a]a4
B 00JIACTH COXPaHHOCTH OKPYXKAIOIIEeW CpeJbl, IUIAHUPOBAHUS IOCTYIIKOB U
OIIEHKM WX BO3MOJKHBIX TIOCJIEACTBUM ISl OKPYX AIOUIEH Cpelbl, OCO3HAHHEM
r100aJIbHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTeW X pelieHus;

8) apanTanusa K M3MEHSAKIIUMCS YCJIOBHSM COUMAJIBbHOM M NMPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, MOBBILIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO IE€SITEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTBCS Yy JPYTHX JIIOJICH, MPHOOpEeTaTh B COBMECTHOHN ACATEILHOCTH
HOBBI€ 3HAHUS, HABBIKM M KOMIIETCHIIUU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopmMyIHpOBATH UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHUCIIE
paHee HEHM3BECTHBIX, OCO3HaBaTh JACMUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEMN, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYalMi0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BbI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIe pelIeHus] W JeHCTBUS, (OPMYJIHPOBATh W OICHWBATH PHUCKH M
MOCJIeICTBUSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aeicTBu:

e BBIABJIATH U XapaKTEPHU30BATh CYMIECTBEHHBIC TIPU3HAKN MAaTEMaTHIECKIX
OOBEKTOB, TOHATUN, OTHOMIEHWH MEXIY TMOHATUIMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TOHSATWUW, YCTAHABIWBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA i OOOOIICHHWS U CPaBHEHUS, KPUTEPUU
MIPOBOMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opmMymHpoBaTh W  MPeoOPa30OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBISITP ~ MAaT€MATHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpOTUBOpeYMs. B (pakTax, AAHHBIX, HAONIOACHUAX U YTBEPKICHUSX,
npeajiaraTb ~ KPUTEPUM  JJI  BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYMI;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX WU
MHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHHI 110 aHAJIOTUH;
pa30uparh JI0Ka3aTeIbCTBAa MATEMATUUECKUX YTBEPKIECHUHN (TIPSMbIE U OT
MPOTUBHOI0), MPOBOAMTH CAMOCTOSTEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBA
MaTeMaTHYeCKUX (PaKToB, BBICTpaMBaTh apPryMEHTAllMI0, MPUBOAUTH
IpPUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Ccroco0 pemieHus yuyeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEUICHUs, BbIOMpaTh HauOoyiee NOAXOAAIUNA C Y4YETOM
CaMOCTOATEJILHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKkye 1eMCTBUA:

HCITOJIB30BaTh BOMPOCHI KaK WCCIIEIOBATECILCKHA MHCTPYMEHT ITO3HAHMS,
(GopMynaupOBaTh BOMNPOCHI, (UKCUPYIOLIME IMPOTUBOpPEUYHUE, MpOoOIEMY,
CaMOCTOATENFHO YCTAaHaBIMBAaTh MCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHE;

MPOBOAUTL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IUJIaHY HECJIOKHbBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCJIEAOBAaHME IO  YCTAHOBJICHUIO
OCOOEGHHOCTEM MaTeMaTHYECKOrOo OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COO0M;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, HCCIIE0BaHuUs, OLEHUBATh JI0CTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 00O0OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Ppa3BUTHE MPOIECCa, a TaKXKe BBIIBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora c unpopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(MOpMAIUHU, JTaHHBIX,
HEOOXOAMMBIX /ISl PEIICHHUS 3a/1a4H;

BBIOMpPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB M (JOPM TIPEIACTABIICHHUS,

BBIOWpATh (GopMy TMpeACTaBICHHS WHOOpPMAIUU W WUIIOCTPUPOBATH
peliaemMbie 3aJayd  CXE€MaMHM, JuarpaMMaMH, WHOW Tpadukod U ux
KOMOMHAIIMSAMU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIIUK TI0 KPHUTEPHUAM, MPEATIOKCHHBIM
YUHUTENIEM WIH COPMYITHPOBAHHBIM CaMOCTOSATEIHHO.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1elCTBUA:



BOCIpUHUMATh U  (OPMYJIHPOBATh CYXKICHHS B COOTBETCTBHUH C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS, ICHO, TOYHO, TPaMOTHO BbIpaXkaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4l, KOMMEHTUPOBATH MMOJTYUYEHHBIN pe3yJbTaT;

B X0JIe OOCYKJIEHH 3a7aBaTh BOIPOCHI O CYIIECTBY 00CYKIaeMON TEMBI,
po0JIeMBbl, perraeMoi 3a/1auM, BbICKAa3bIBATh UJIEU, HAIEJIEHHbIE HA TIOUCK
pELICHUs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYACTHHKOB JUanora, OOHapy>KMBaTh pPa3IMuMe€ U CXOJICTBO IO3WIIHIA, B
KOPPEKTHOI popme GpopMyIupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBISITh ~ pEe3yJNbTaThl  pEIlIeHUs  3aJadyd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TNPOEKTa,  CaMOCTOSTENbHO  BbIOMpaTh  (opmat
BBICTYIUIEHHUA C YYETOM 33]1a4 IIPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NIOHMMAaTh W HCIOJB30BaTh  IpPEUMyIIECTBA  KOMAaHIHOM  H
UHAMBUIYAJIbHONM paboThl MpU pPELIEHUH YYEOHBIX MAaTEMaTHYECKUX
3ajay;

MPUHUMATh LEIb COBMECTHOW JEATENBHOCTH, IJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOH paboThl, pacHpenensaTb BHAbI paboT, JOroBapUBaThCA,
o0Cy’KIaTh MPOLIECC U pe3ysbTaT padoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNIoBbIX (opmax pabotsl (0OCyXaeHus, 0OMEH
MHEHHUSMH, MO3TOBBIE IITYPMBbl WM JPYTHE), BBINOJHATH CBOK YaCTh
paboThl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMU YJI€HAMH KOMAH/[IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(OpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryisiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENLHO COCTABJIAThH IUIAH, AJITOPUTM PELIECHUs 3aJadyu (WU €ro
4acTh), BBIOMpaATh CIOCOO pelEeHUss ¢ YYETOM HMEIOIIUXCS PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBaTb U KOPPEKTHUPOBAThH
BapUAHTHI pELICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJICKT:

BIQJIETh CIOCOOAMM  CaMONPOBEPKH, CAaMOKOHTpOJL IIpouecca H
pe3yabTara peleHnss MaTeEMaTUIEeCKOM 3a1auu;

IIPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTb IIPU PEILICHUU
3a1a4d, BHOCHUTb KOPPEKTHUBBI B [EATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAIIEHHBIX OLIIMOOK, BBISIBICHHBIX TPYAHOCTENH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU IOCTABICHHOM LEIU
U YCIIOBUSIM, OOBACHATh NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUSI LIENH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce oOyd4aromMiics MOJMYYUT CIIECAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

BoInonHATh, coyeTass YCTHbIE M NHCbMEHHBIE MPUEMBI, apudMeTHUeCKHUe
JNEUCTBUSI C PAallMOHAIBHBIMU YHCIIAMU.

HaxonuTe 3HaYeHWS YHUCIIOBBIX BBIPAKCHUN, MPUMEHSATH Pa3HOOOpa3HBIC
CIoCcOOBI U MPUEMBI BHIYUCIICHHS 3HAYCHUM JPOOHBIX BBIPAKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEUHYIO JACCATUYHYIO IPOOH).

CpaBHUBATH U YIIOPSAJOYMBATH PALIMOHAJIBHBIC YUCTIA.

OKpyrisTh yucia.

BpINoNHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLICHKY 3HAYCHUHN
YUCJIOBBIX BBIPAXKCHUN. BBINONHATE NEUCTBUSA CO CTENEHSAMHU C HATYPAIbHBIMU
MOKa3aTEISAMH.

[IpumeHaT,  OpU3HAKK  JETMMOCTH,  Pa3l0KEHHWE HA  MHOXKHWTEIH
HATYpPaJIbHBIX YHCEIL.

Pemate npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1a4M, CBS3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIIUYMH, MPOLEHTAMH, HHTEPIPETHUPOBATH
pe3yabTaThl pEMICHUS 3a7a4y C YYETOM OIPAaHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panyvecKue BbIPaKeHUsI

Hcnonb3oBaTh anreOpandyeckyto TEPMUHOJIOTHI0O U CUMBOJIMKY, TMPUMEHSThH
e€ B Ipolecce OCBOEHUS y4eOHOro MaTepuarna.

HaxoauTte 3HaueHuss OYKBEHHBIX BBIPAKCHUN NpPHU 3alaHHBIX 3HAYCHHUSIX
[IEPEMEHHBIX.

BoimonHsaTh  mpeoOpa3oBaHUs  LENOrO0  BBIPAXEHUS B MHOTOWIEH
MIPUBEICHUEM MTOJAOOHBIX CJIaraeMbIX, PAaCKPhITHEM CKOOOK.

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

OcCyHecTBIATh Pa3JI0)KEHUE MHOTOWICHOB HA MHOMXHTEIH C ITOMOIIBIO
BBIHECCHUSI 32 CKOOKM OOINEero MHOXKUTENS, TPYNIUPOBKH  ClIaraeMbix,
npuMeHeHUsT (HOPMYJT COKPAIIEHHOTO YMHOKCHHS.

[IpumensTs npeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHHS PAa3IMYHbIX 33724
U3 MaTEMATHUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON PAKTHKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEW C HATYpAIBHBIMU IIOKA3aTEISIMHU IS
peoOpa3oBaHUsl BEIPAKECHUH.



YpaBHeHUS U HEPABEHCTBA

Pewaty NMHEHBIE YpaBHEHUS C OJHOM NEPEMEHHOW, MPUMEHSS IpaBUIIa
nepexoja OT UCXOJHOTO YPAaBHEHUS K paBHOCWIBHOMY eMy. [IpoBepsTh, sBisieTcs
JIM YUCIIO KOPHEM YPaBHEHHUSI.

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

[lonOupaTe mnpuMepsl Map 4YUCEN, SBISAIOMIMUXCA PEIICHUEM JHMHEHMHOIro
ypaBHEHHUS C ABYMS IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpauK IJTUHEHHOTO YpaBHEHUS C
JIBYMSl TIEPEMEHHBIMHU, TMOJB3YSACHh TpaUKOM, MNPUBOAUTH TMPUMEPHI PEIICHUS
ypaBHEHUSI.

Pemiath cuctembl IBYX JIMHEHMHBIX YPAaBHEHUHN C ABYMs MEPEMEHHBIMU, B TOM
qucIie rpa@uIecKu.

CocraBnsaTh W pemiaTh JHUHEHMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUH TIO YCJIOBHUIO 3a/lauyd, HWHTEPHPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yl NIOJIy4eHHBIN Pe3yJIbTar.

DOyHKUNHA

N300pakath Ha KOOPAUHATHON MPSMOM TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JTy4H, OTPE3KH, MHTEPBAJIbl, 3aAMKCHIBATh YACIOBBIE MPOMEKYTKHU HA
anreOpanyecKoM SI3bIKE.

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

OnuceiBaTh C MOMOIIbIO (YHKUMNA U3BECTHBIE 3aBUCUMOCTH  MEXKIY
BEJIMUYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOHMMOCTD,
MIPOU3BOAUTEILHOCTD, BPeMsi, 00BEM pabOTHI.

Haxonute 3HaueHre QyHKIIMY MO 3HAUYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuid cnocod MpeACTaBICHUsS W aHalu3a UHGOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH UH(OPMALIMIO U3 IPAPUKOB peaabHbIX MPOIECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kuacce oOydYarOHIMICS TOJNYYHUT CIETYIOIIHE
MpEeIMETHbIE PE3YJIbTATHI:

Yuciia v BBIYUCTIEHUSA

Hcnonp30BaTh HayajdbHbIE MPEJCTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYUCICHUHN, N300paxaTh J1eWCTBUTEIbHbIE
4yyCila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHATHE apU(PMETUUYECKOIO KBAIPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHH, WCIIOJIB3Ys MPU HEOOXOAMMOCTH KAJIBKYJATOP, BBITOIHSITH
npeoOpa3oBaHusl BBIPAKEHUM, COAEPNKAIIMX KBaJpaTHbIE KOPHH, HCIOJIb3YS
CBOMCTBA KOPHEMU.



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

AJire0panyvecKue BbIPaKeHUsI

[IpyMeHsATh, TMOHSTHE CTENEHH C I1EJIbIM [O0Ka3aTesieM, BBIOIHATh
peoOpa30BaHus BEIPAXKECHHH, COJEPKAIUX CTETICHH C IETTBIM ITOKA3aTEIeM.

BbITIONIHATH TOKJECTBEHHBIE MPeoOpa3oBaHUs PallMOHATBHBIX BBIPAKECHUM
Ha OCHOBE MPaBWI JSUCTBUHN HAJl MHOTOUJIEHAMH U aJIre0pandecKUMu APOOsSMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKHUTEIH.

[IpumensTs mpeobpa3oBaHus BRIPAKECHHUM I PEIICHUS PA3TUYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PEeaTbHON MPAKTUKU.

YpaBHeHUS U HEPABEHCTBA

Pemiaty nuHelHbIE, KBaJpaTHbIE YpaBHEHUS W pallMOHAJbHBIE YpaBHEHUS,
CBOJSILIIMECS K HUM, CUCTEMBI JIBYX YPABHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiirue uccaeAoBaHusl YpaBHEHUN U CUCTEM ypaBHEHHM, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpauiecKuX MpeCTaBIeHU (yCTaHaBJIMBATh, UMEET
U ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEILICHMS, €CIId UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7auu K €€ anredpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ]a4M MOJIyYEHHBIN pe3ybTarT.

[IpuMeHsATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JIi CpPAaBHEHUS, OICHKH,
pemiarh JMHEWHbIE HEPaBEHCTBA C OJIHOM MEPEeMEHHOW W UX CHCTEMBbI, JaBaTh
rpauuecKy0 WUIIOCTPALMIO MHOXKECTBA PpEUICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHumaTe ¥ KCMONB30BaTh (DYHKIIMOHAJIBHBIE TOHSTHUS U S3bIK (TEPMUHBI,
CUMBOJIMUECKHE O0O03HAUCHMS), OMPEACNATh 3HaueHHE (PYHKIMU TO 3HAYEHUIO
aprymMeHTa, OlpeAeaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

y =kix, y =x2, y = x3,y = [x|, y = VX, onuchsBaTh CBOWCTBa UYHCIOBOIL
¢byHkmn 10 e€ rpaduKy.

K xoHmy oOyuenuss B 9 kJjacce oOydyaromuiicsi MOTYYUT CIEAYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOUYMBATH PAIMOHAIIbHBIC U UPPAllMOHATILHBIE YHCIIA.

Boinmonuare apudmeTuyeckue JEHUCTBUS C  paIllMOHAIBHBIMU  YHCIIAMH,
codyeTrass YCTHbIE UM TNHUCbMEHHBbIE TMPUEMBI, BBIIOJHITh BBIUMCICHUS C
UppalMOHATBHBIMUA YUCIAMH.



HaxoguTh 3HaueHWs CTENEHEH C MEIbIMH II0Ka3aTeisiIMU W KOPHEW,
BBIUKCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUN.

OKpyriarh [E€UCTBUTEIbHBIC YHCJA, BBINOJHATH MPUKUIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YMCIIOBBIX BBIPAKECHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBIE W KBaJpaTHbIC yYPABHCHMS, YPABHECHUS, CBOASAIIUECA K
HUM, NPOCTENIITINE TPOOHO-paIlMOHATbHBIE YPABHEHHUSI.

Pemate cucrempl AByX JMHEHWHBIX YPAaBHEHHUM C JBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHCHUHN, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJISIETCS IUHEWHBIM.

Pemiath TekcTOBBIE 3aadyM  aIreOpaMvdecKUM CIIOCOOOM C  ITOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAMTE MpOCTEHIINE UCCIECTOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCIIC ¢ IPUMEHECHHEM IrpaduIecKux IpeacTaBiecHul (ycTaHABIUBAaTh, HMEET
I YPaBHEHUE WM CUCTEMA YPABHECHUM PELICHHUS, €CIIA UMEET, TO CKOJBKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBaJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pEIlIEHHE HEPAaBEHCTB HA YHUCJIOBOW MPSAMOM, 3alUCHIBATh PEIICHHWE C MOMOIIBIO
CUMBOJIOB.

Pemiate  cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBAJpaTHOE HEPABEHCTBO, H300paxaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPSAMOM, 3aIMMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcrnonp30BaTh HEPABEHCTBA IIPU PEIIEHUH PA3JIUYHBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (yHKIMM H3y4eHHBIX BUJIOB. [loka3piBaTh CXEeMAaTHUYECKU

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

Crpouth 1 M300paXkaTh CXEMATUYECKU IpaUKU KBaJIpaTUYHBIX (DyHKLUH,
OMKCHIBATH CBOMCTBA KBAJPATHUHBIX (PYHKIUHI MO UX TpaduKam.

Pacno3naBaTh KBaapaTUyHyr0 (QyHKIMIO 110 (HOpMYyJIEe, TPUBOJUTH MPUMEPHI
KBaJIpaTUYHBIX QYHKIHUI U3 peanbHOM KU3HH, (PU3UKU, TEOMETPHUHU.

YuciioBble MOCTE10BATEIBLHOCTH U POrPeccUm

Pacnio3naBaTh apumeTHUECKyl0 M TE€OMETPUYECKYIO MPOTPECCUU TpH
pa3HbIX Crlocobax 3aJaHusl.

BbINONHATE  BBIUMCICHHS C  HUCHOJb30BaHUEM (OPMYNT N-ro 4jieHa
apu(MeTnyecKkoil U FeOMeTPUUYECKOM MPOrpeccuii, CyMMbI IIEPBBIX N YJICHOB.

N300paxxkath wiieHbl MOCIENOBAaTEIbHOCTH TOYKAMU Ha KOOPAUHATHOM
IJIOCKOCTH.



Pemate 3amaum, CBSi3aHHBIE C YHCIOBBIMH IOCIIEIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIaYM M3 PeabHOM JKU3HM (C MCIOJIb30BAHUEM KaJIbKYJISITOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KUIIACC

Kosan4yectBo yacos DJICKTPOHHBIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne i/t P KontpoJsbnbie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcbl
) Uucna u BerunciaeHus. PanmonanbHbie ’5 1 bubmnoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bu6nuoreka [JOK
2 AJrCOpanteckHe BhIpaxkeHiA 27 ! https:/m.edso0.ru/7f415b90
but6mmoreka [{OK
3 YPABHEHHA 1 HEPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
but6mmoreka [{OK
4 Kooppuharet u rpagui. Gyriuun 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
> Tostoperme u 0bobmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 5 0




8 KUIACC

Kosnn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3neioB U TeM nuppoBbIe
Ne i/m P KontpoJsbnsie | IIpakTnyeckue (g )
NPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoThI padoTshI
pecypcsl
b K
1 Yucina n Berunciienns. KBagpaTtasie KopHU 15 hgfg;;fg;gﬁ 7641 7afS
) Uucna u Beruncaenus. CTeNneHsb ¢ 1eIbIM . bubmuoreka [JOK
IOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BbIpaXKEeHHUs. 5 1 bubnuoreka LIOK
KBanpaTHblil TpEXUsIEH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckue BbIPaKEHHS. 15 1 bubnuoreka LIOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBaznpaTHble 15 | bubnuoteka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
.H 12 1
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa httos://m.edsoo.ru/7f417afS
but6mmoreka [IOK
8 DyHKUHH. OCHOBHbIC HOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
9 D 4 9
yHIUHH. HCTIOBbIC QyHKIIH https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
10 IT 6 1
OBTOpEHHE 1 0000meHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0




9 KJIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIe
Ne i/m P Konrposbnsie | IIpakTnyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
) Uucna u Beruucienus. JleiicTBUTEbHbBIC 9 bubmuoreka [{OK
yucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 1 bu6nuoreka [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBa. CHUCTEMBI 14 1 bu6nuoreka [IOK
YpaBHEHUH https://m.edsoo0.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps:/m.edsoo ru/ 76419408
bubmuoreka [{OK
5 o 16 1
YHICHIH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
4 1 1
6 MCTIOBBIC HOCTCAOBATCILHOCTH > https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 13 | bubnuoreka LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos JJIeKTPOHHbIE
Ne undponbie
Tema ypoka KonTtpoabnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 ITonsiTHE PALIMOHAIILHOTO YUCIIA 1
) Apudmernueckue 1eHCTBUA C 1
paloOHaIbHBIMU YHUCIAMU
3 Apudmernueckue 1eHCTBUA C 1
palroOHAIBHBIMU YUCIAMU
4 Apudmernueckue IeHCTBUS C 1
palroOHAIBHBIMU YU CIAMU
5 Apudmernueckue IeHCTBUS C 1
paloHaNIbHBIMU YHUCIaAMU
6 Apudmernueckue 1eicTBUA C |
paloHaIbHBIMU YHUCIAMU
7 Bxonnas koHTpoabHAsA paboTta 1
2 CpaBHeHue, ynops10uuBaHue 1
paLMOHATIBHBIX YHCE
9 CpaBHeHMe, yHIOpsA0UHBaHHE )
paLMOHATIBHBIX YHCE
10 CreneHb ¢ HaTypalbHBIM IIOKa3aTelIeM 1 bubnmorexa [IOK
P https://m.edsoo.ru/7f421382
bu6mmoreka [IOK

11

CreneHb ¢ HaTypaldbHBIM IIOKa3aTelIeM

https://m.edsoo.ru/7f4211de




bu6mmoreka [IOK

12 CreneHb ¢ HaTypaJbHBIM MMOKA3aTEIIEM hits://m.edsoo. ru/7f421 54

13 Crenens ¢ HaTypalbHBIM IIOKa3aTEIEM

14 Pemennie 0OCHOBHBIX 3a/1a4 Ha ApooH,
MIPOLIEHTHI U3 PealbHOM MPaKTUKU

15 Perienne oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOLIEHTHI U3 PealbHOM MPaKTUKU

16 Perienne oCHOBHBIX 3a/1a4 Ha ApooOH,
IIPOLIEHTHI U3 PEAIBHOM NMPaKTUKU

17 Permenne 0oCHOBHBIX 3a/1a4 Ha ApooH,
IIPOLIEHTHI U3 PEAIbHOM NMPaKTUKU

18 [Tpu3Haku AeTMMOCTH, Pa3I0KEHHUS Ha
MHO>KUTEJIN HATYPaJIbHbBIX YUCEI

19 [Tpu3Haku AeIMMOCTH, Pa3JI0KEHUS Ha
MHO>KUTEJIN HATYPaJIbHBIX YUCEI

20 Peanbnble 3aBucumMoctu. [Ipsimast u odpaTHast
IPONOPLUOHATIBHOCTH

21 Peanbnbie 3aBucumocT. [Ipsmas u obparHas
IPONOPLUOHATIBHOCTH

” Peanbuble 3aBucumocT. [Ipsmas u obparHas
MPOMOPIIMOHATTEHOCTH
Peanbubie 3aBucumoctu. [Ipsmast u o6patHast

23 MPOMOPIUOHATEHOCTU [IeHh HAPOTHOTO
€/IMHCTBA

24 Kontponbhas pabota Nel o teme
"PannonanbpHbIe ynuciaa'

25 BykBeHHBIE BBIpaXKEHUS bubnuoreka [JOK




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

Ilepemennsle. JlonycTrMble 3HAaUEHUS

26
MEPEMEHHBIX
27 DopMyisl
28 dopmyIsl
[IpeoOpa3oBaHre OYKBEHHBIX BBIPAKECHUH,
29 acCKpbITHE CKOOOK U MpUBEEHUE MOAOOHBIX bubmorexa HOK
packp P https://m.edsoo.ru/7f41fafa
craraeMbIx
[Ipeobpa3oBaHre OYKBEHHBIX BBIPAKEHUH,
30 aCKpbITHE CKOOOK U MpUBEJECHUE MOA0OHBIX bubmorexa [IOK
packp P https://m.edsoo.ru/7f41£fd70
craraeMbIxX
[IpeoOpa3oBaHre OYKBEHHBIX BBIPAKEHUH,
31 PaCKpBITHE CKOOOK ¥ MPUBEICHNUE MTOJ00HBIX
ClIaraeMbIX
[Ipeo6pa3oBaHre OYKBEHHBIX BBIpaKEHUH,
32 PacKphITHE CKOOOK M MPUBEICHUE MOAOOHBIX
cllaraeMbIxX
13 CBoliCTBa CTENEHHU C HATYPAJIbHBIM
roKasaTeljieM
14 CBoiicTBa CTENEHH C HATYPaJIbHBIM bubnuoreka [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154¢
35 CBoiicTBa CTENEHH C HATYPaJIbHBIM bubnuorexa [JOK
IOKa3aTeseM https://m.edsoo.ru/7f4218be
16 Kontponbnas pabora Ne 2 mo teme
"CpoiicTBa creneHu"
bubnuoreka [JOK
37 MHoro4eHs! 1

https://m.edsoo.ru/7f42276e




CJ'IO)I(CHI/IG, BbIYUTAHUC, YMHOXCHHC

bu6muoreka [IOK

38 MHOT'O4JICHOB https://m.edsoo.ru/7f422af2
39 CrnoxeHue, BBIYUTAaHUE, YMHOKEHUE bub6muoreka [IOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422¢cc8
40 CrnoxeHue, BBIYUTAaHUE, YMHOKEHUE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
41 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHUE bubnuoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
42 DopMyIIBI COKPAIIEHHOTO YMHOKEHUSA bubmmorexa [IOK
pMy partl y https://m.edsoo.ru/7f42432a
43 DopMyIIBI COKpAIIEHHOTO YMHOXKCHUS Bubmiorexa OK
pMy paitl y https://m.edsoo.ru/7f42464a
44 DopMyIIEL COKPAIIEHHOTO0 YMHOXKCHHUS bubnmorexa LOK
pMYy paitl y https://m.edsoo.ru/7f424¢c12
45 DopMYIIEI COKPAIIEHHOTI0 YMHOKCHHUS bubmorexa LOK
PMYy paitl y https://m.edsoo.ru/7f424£d2
46 DopMYIIEI COKPAIIEHHOTO0 YMHOXKEHUS bubmmorexa LOK
pMY paitl y https://m.edsoo.ru/7f4251d0
47 Pa3noxeHrne MHOrOWIEHOB Ha MHOXUTEIN Bubmorexa ITOK
https://m.edsoo.ru/7f423312
48 PaznoxxeHre MHOTOYJIEHOB Ha MHOKUTEIN bubmmorexa [IOK
https://m.edsoo.ru/7f4237fe
49 Pa3noxeHre MHOrO4I€HOB Ha MHOKHUTEIHN Bubmiorexa OK
https://m.edsoo.ru/7f4239de
50 PasnoxeHre MHOTOWIEHOB Ha MHOKUTEIN
51 Konrponsnas padora Ne3 o teme
"Anrebpanyeckue BeIpakeHus"
52 VYpaBHeHue, mpaBuia Mpeoodpa3oBaHuUs




YpaBHEHHUS, PABHOCUJIBHOCTh YPaBHEHHI

JIvHeitHOe ypaBHEHHE C OJTHOM MTEPEMEHHOM,

>3 pelIeHUe JIMHEWHBIX YPAaBHEHUI
54 JIuneiliHOe ypaBHEHHUE C OAHON IEPEMEHHOM, bubnuoreka [IOK
pelIeHNE JIMHENHBIX YPaBHEHU https://m.edsoo.ru/7f420482
55 JIuneiiHoe ypaBHEHME C OJHOW IIEPEMEHHON,
pelICHUE JIMHEWHBIX YPaBHEHUI
56 Pemienue 3aa4d ¢ moMoIIbO ypaBHEHUI bubmuorexa [JOK
Jenb Poccuiickoil Hayku https://m.edsoo.ru/7f42064e
57 Pemienue 3aa4d ¢ moMoIIbIO YpaBHEHUI Bubmaorexa ITOK
https://m.edsoo.ru/7f420806
58 Pemenue 3amxau ¢ moMOLIBIO ypaBHEHU Bubmiorexa IOK
https://m.edsoo.ru/7f4209a0
59 Pemenue 3amau ¢ moMoIIb0 ypaBHEHHUI bubmmorexa [IOK
https://m.edsoo.ru/7f420e6e
60 Konrponbnas padora Ne4 o teme
"JIuneliHoe ypaBHEHME"
61 JIuHeitHOe ypaBHEHHUE C IBYMS bu6nuoreka [IOK
NEePEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHoe ypaBHEHHE C IBYMs bubnuorexa [JOK
MIepEMEHHBIMH U €T0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema ByX JIMTHEHMHBIX YPABHEHHM C bubnuorexa [JOK
JBYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema 1ByX JJMHEHHBIX YpaBHEHHH ¢
JIBYMsI [I€PEMEHHBIMU
65 Cucrema IByX JIMTHEUHBIX YPABHEHUI C

ABYMs IICPEMCHHBIMU




Cucrema IByX TUHEHHBIX YpaBHEHHIA ¢

06 JIBYMsI [IEPEMEHHBIMU
67 Pemienue cucrem ypaBHEHUM brbmorexa [OK
https://m.edsoo.ru/7f4284de
68 Pemenue cucreM ypaBHEHUN bubmmorexa LOK
https://m.edsoo.ru/7f42865a
69 Pemenue cuctem ypaBHEHHI bubmmorexa LOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHUN
71 Pemienue cucrem ypaBHEHUI
7 Kontponbhas padota NeS no teme "Cucremsl bubnuoreka [IOK
JIMHEWUHBIX ypaBHEHUN" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubnmorexa [IOK
https://m.edsoo.ru/7f41de76
bubnuoreka [JOK
74 HneoBbIe MpOMEKYTIKH https://m.edsogru/7f4ldff2
75 UucnoBbie TPOMEKYTKU
76 Paccrosnue Mvemz[y I[BEIMSI TOYKAMU
KOOpPJMHATHOMN NpsAMOi
77 Paccrosinue Mexay 1ByMs TOUKaMU
KOOPJMHATHOM IIPSIMOM
7 IIpssMoyronbHas cucteMa KOOpIUHAT Ha bubnuoreka [IOK
ILUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronbHas cuctema KOOpJIMHAT Ha bubmuorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpadukoB, 3a1aHHBIX HOpMyTaMu bubmorexa [IOK

https://m.edsoo.ru/7f41e8a8




bu6mmoreka [IOK

81 [Tpumeps! rpadukoB, 3a1aHHBIX (HOpPMyIIaMu httos://m.edsoo /7641 edS0
82 [Tpumeps! rpadukoB, 3a1aHHBIX (HOPMYIIaMU
83 [Tpumeps! rpadukoB, 3a1aHHBIX GOpMYyITaMU
. bubnuorexa [JOK
84 Urenwne rpaduKoB peaqbHbIX 3aBUCUMOCTEN https://m.edsoo.ru/7f4 Lea2d
85 Urenne rpaduKoB peabHbIX 3aBUCHUMOCTEN
bubmnoreka LJOK
IT
86 OHATHE QyHKIHH https://m.edsoo.ru/7f41ef06
87 I'paduk pynkunn
. . bu6mmoreka [{OK
88 CroficTea ymKumii https://m.edsoo.ru/7f41f078
. . bubnuorexa [JOK
89 CroficTea ymKumii https://m.edsoo.ru/7f41f1fe
. bu6mmoreka [IOK
90 Jluneiinas gynkus JleHb KOCMOHABTUKH https://m.edsoo.ru/ 7427282
. bu6mmoreka [IOK
o1 Jluseitnas QymKima https://m.edsoo.ru/7f427412
bu6mmoreka [JOK
2 I1 HHOA
? OCTPOCHHE IPaQuKa IMHEHHOH dyHKiIH https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpaduka TUHEHHON QYyHKIMN
94 I'padux pynkuum y =[x|
95 I'padux bysakmmm y =[X|
96 Kontponbhas pabota Ne6 o teme bubnuoreka [IOK
"Koopaunats! u rpaduku. Oysxkuun" https://m.edsoo.ru/7f41£50a
97 IToBTOpEHNE OCHOBHBIX IIOHATUN U METOZOB bubnuoreka [IOK

Kypca 7 kiacca, 00001eHne 3HaHU

https://m.edsoo.ru/7f429c6¢




08 IToBTOpEHNE OCHOBHBIX MOHATUNA U METOOB | bubnuotexa [JOK
Kypca 7 kiacca, 000011eHe 3HaHu! https://m.edso0.ru/7f42932
IToBTOpEHNME OCHOBHBIX IOHATHNA U METO0B bubnuoreka [IOK
99 . 1
Kypca 7 kiacca, 000011eHe 3HaHu! https://m.edsoo.ru/7f42a0e0
[ToBTOpEHNE OCHOBHBIX MOHATHI U METOJI0B bubnuoreka [IOK
100 y 1
Kypca 7 kinacca, 00001eHne 3HaHui https://m.edsoo.ru/7f42a27a
101 HToroBast KoHTposbHas paboTta Ne7 1
102 [ToBTOpEHME OCHOBHBIX MOHATUN U METOJIOB | bu6nuoreka [IOK
Kypca 7 kiacca, 000011eHre 3HaHuH https://m.edsoo.ru/7f42a900
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




8 KUIACC

Konn4yectBo 1yacos DJIEKTPOHHBIE
Ne n/m Tema ypoka KoHTpobHBI IIpakTHyeckue tuppossIe
Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI pecypei
1 KBagpartHbIil KOpeHb U3 YUCIa 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
2 [TonsiTne 06 UppaIMOHATILHOM YHCIIE 1 brbmmorexa [IOK
https://m.edsoo.ru/7f42eaaa

3 Jecsituunble MPUOIMKEHNS |

UPPALMOHATIBHBIX YUCEI
4 Jecsituunble MPUOIMKEHNS |

UppalMOHAIbHBIX YHCEI
5 JleficTBUTEIbHEIC YUCTIa 1
6 Bxoanas koHTpOabHAs paboTa 1
7 CpaBHEHME IEHCTBUTENBHBIX YNACET 1
8 ApudmeTnueckuii KBaipaTHbI KOPEHb 1
9 VYpaBHeHHe BUJA X* = a 1
10 CBoiicTBa apu(PMETHICCKUX KBaIPATHBIX 1 bu6nuoreka [IOK

KOpHEH https://m.edsoo.ru/7f42d862
1 CoiicTBa apuMeTndecKux KBaApaTHBIX 1 bubnuorexa [JOK

KOpHEM https://m.edsoo.ru/7f42d862
12 [IpeoOpa3oBaHre YHCIOBBIX BBIPAXKEHUH, | bubnuoreka [{JOK

COJZIep KallUX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42dd26
13 [IpeoOpa3oBanre YHCIOBBIX BBIPAXKEHUH, | bubnuoreka LIOK

coAepKaIUX KBAJIPaTHbIE KOPHU https://m.edsoo.ru/7f42ded4




[Ipeobpa3oBaHre YHCIOBBIX BBIPAKECHUH,

bu6mmoreka [{OK

14
COJIep KalluX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42e0be
15 [IpeoOpa3oBaHre YHCIOBBIX BBIPAXKEHUH, bubnuoreka [JOK
COoJiep KalluX KBaApaTHbIE KOPHU https://m.edsoo.ru/7f42e262
16 CreleHs ¢ IeIbIM ITI0Ka3aTeIeEM bubmorexa LOK
1 https://m.edsoo.ru/7f4354a4
CrannmapTHas 3anmuch uyncia. Pazmepsl
00BEKTOB OKPYKAIOIIEro Mupa (0T
17 SJIEMEHTA! HEI))}(/ YaCTHIL 1O KOI()DMiI‘IeCKI/IX bubmorexa HOK
p e https://m.eds0o.ru/7f436098
00BEKTOB), JUIUTEIBHOCTh MPOIIECCOB B
OKPY’KaOIIEM MHUPE
18 CBOICTBA CTEIIEHHU C LIEJIBLIM ITOKA3aTEIEM bubmorexa LOK
H https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIIEHH C IIEJILIM ITOKa3aTeleM bubmmorexa TIOK
H https://m.edsoo.ru/7f435648
20 CBolicTBa CTEIEHH C LIEJIBIM ITOKa3aTeIeEM Bubmorexa ITOK
& https://m.edsoo.ru/7f435648
21 CBOICTBA CTEIIEHH C IIEJILIM ITOKa3aTeIeEM bubmmorexa [IOK
1 https://m.edsoo.ru/7f43599a
2 CBoiicTBa CTENEHH C IIeJIbIM MTOKa3aTesieM bu6nuoreka [JOK
JleHb HapOJTHOTO €AMHCTBA https://m.edsoo.ru/7f435ed6
23 KBanpatHbiii TpéxuiieH
24 KBagpartsslii TpéxuneH
25 Paznoxxenue kBaapaTHOTO TpEXUIeHa HA bubnmoreka [JOK
MHOKXHUTEIHA https://m.edsoo.ru/7f42£d38
2% PaznoxxeHnue KBaJIpaTHOro TPEXUJIEHA Ha bu6nuoreka [IOK
MHOKUTEIHU https://m.edsoo.ru/7f42fd38
27 KonTtponbHas paboTa mo temam bubmuoreka [JOK




"KBanpatubsie kopau. CTeneHu.
KBanpatueiii Tpexuiien"

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

28 AdreOpatieckas Apodk Et?fs?/y/llzfgi)grou/1§m3o3 82
29 JlommycTHMBIe 3HAYCHUS ITEPEMECHHBIX,
BXOJISIIINX B alredpanveckue BhIpakeHUs
30 JlommycTHMBIe 3HAYCHUS TTEPEMECHHBIX,
BXOJISIIMX B AIreOpanvecKie BhIPaKCHUS
31 OcHOBHOE CBOMCTBO anredpandeckon bubnmoreka [IOK
Ipodu https://m.edsoo.ru/7f4308¢e6
32 Cokpaitieriie Jpooeit Etlffs?/ljgeeg;ggﬁf430a8a
33 Cokparieriie 1podeii }]?tlffsj?/ljr?::;:ﬁrou/l;430f44
3 Cokpaimeiie 1pooeit Etptfs?;lgeeﬁ)gg/1§m30f44
35 CrnoxxeHue, BBIYUTaHUE, YMHOKEHUE U bubnmoreka [JOK
JesieHne anredpandeckux apooei https://m.edsoo.ru/7f43128¢
36 CnoxxeHue, BBIYUTAHUE, yMHO)Ke\IjII/Ie u bubnmoreka [JOK
JesieHne anredpandeckux apooei https://m.edsoo.ru/7f4315¢c0
37 CnoxxeHue, BBIYUTAaHUE, YMHOXKEHUE U bu6nuoreka [IOK
nenieHre anreOpandeckux Apooeit https://m.edsoo.ru/7f4318¢c2
13 CnoxeHue, BBIYUTaHUE, YMHOKEHUE U bu6mmoreka [IOK
neneHre anreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
19 [Ipeo6pa3oBaHue BbIpaXKEHH, COEPIKALIUX bubnuorexa [JOK
anreOpandeckue apoou https://m.edso0.ru/7f43259¢
40 [IpeoOpa3oBaHue BbIpaXXeHHH, COEpIKALUX bubnuoreka [JOK

anreOpandeckue apoou

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




A1 [Ipeo6pa3oBaHue BbIpaXXEHHM, COIEPIKALIUX bubnuorexa [JOK
anreOpandeckue apoou https://m.edso0.ru/7f432736
4 KonTponbhas pabota no teme bubnuoreka [JOK
"AnreOpandeckas 1poop" https://m.edsoo0.ru/7f431d36
bu6mmoreka [{JOK
4 K
3 Ba/IPATHOC yPaABHCHHE https://m.edsoo.ru/7f42eela
44 HenonHoe kBasipaTHOE ypaBHEHHUE bubmroreia LIOK
AP yp https://m.edsoo.ru/7f42eela
45 HenonHoe kBajipaTHOE ypaBHEHUE bubnrorexa LIOK
AP yp https://m.edsoo.ru/7f42eela
46 ®dopmyiia KOpHEN KBaIpPaTHOTO YpaBHEHUS bubmmorexa I[JOK
PMY p AP yp https://m.edsoo.ru/7f42£158
47 ®opMysia KOpHEW KBaJPaTHOTO YPABHEHUS buommorexa LIOK
PMY p AP yp https://m.edsoo.ru/7f42{3{6
48 dopmyiia KOpHEH KBaIpaTHOTO YpaBHEHUS buommorexa LIOK
PMY p AP yp https://m.edsoo.ru/7f42f5a4
bu6mmoreka [{JOK
4 T B
? copema Brcta https://m.edsoo.ru/7f42fef0
but6mmoreka [JOK
T B
>0 copema Brcta https://m.edsoo0.1ru/7f430076
51 Pewienne ypaBHeHUH, CBOASIIUXCS K bubnmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢542
5 Pemenue ypaBHeHUH, CBOAAIIUXCA K bubmuoreka [IOK
KBaJpaTHBIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreitmme 1poOHO-palIMOHATEHBIE bu6nuoreka [IOK
ypaBHEHHUS https://m.edsoo.ru/7f4328¢c6
54 [Ipocreiimme qpoOHO-palliOHATBEHBIE bubnuoreka LIOK

ypaBHEHUS

https://m.edsoo.ru/7f432b6e




Pemenue TeKCTOBBIX 337]a4 ¢ HIOMOIIBIO

55 KBaApaTHBIX ypaBHeHM# Jlens Poccuiickoit bubmmorexa LIOK
P yp https://m.edsoo.ru/7f42f75c¢c
HayKu
Pemienue TEKCTOBBIX 337124 C TOMOIIIBIO bubmuoreka [IOK
56 .
KBaJPaTHBIX YPAaBHEHUU https://m.edsoo.ru/7f42{816
57 KonTponbras pabota o Teme "KBanparHeie bubnmoreka [JOK
ypaBHeHUs" https://m.edsoo0.ru/7f43012
JIuHeiiHOE ypaBHEHHUE C IBYMS
58 MIEPEeMEHHBIMH, ero TpaduK, MIPUMEPHI
pelieHus: ypaBHEHHH B IEJIBIX YUCTAX
JIuneniHOE ypaBHEHUE C IBYMs
59 NEPEMEHHBIMH, €ro rpaduK, MPUMEpHI
pelIeHus: ypaBHEHHH B LENbIX YUCTaX
JIuneiiHOE ypaBHEHHUE C IBYMS
60 NEPEMEHHBIMH, €ro rpaduK, MpUMEpHI
pELIeHUs] YPAaBHEHU B IIEJIBIX YHCTAX
61 Pewienne cucreM IByX JIMHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH
2 Petrenue cucreM nByX TUHEHHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH
63 Petrenue cucreM nByX TUHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU
64 [IpuMepsl perieHust CUCTEM HETMHEHHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMU
65 [IpuMepsl perieHust CUCTEM HEJTMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
66 I'paduueckas naTEpIIpETALIS YPABHEHHS C bubnuorexa [JOK

JABYMA IICPCMCHHBIMHA U CUCTCM JIMHEHHBIX

https://m.edsoo.1ru/7f43d6d6




ypaBHEHUH C IByMs IEPEMEHHBIMU

I'padmueckas uHTEpIpeTalvs ypaBHEHUS C

67 JIBYMsI IEPEMEHHBIMH U CUCTEM JIMHEHHBIX bubmmorexa [TOK
5 https://m.edsoo.ru/7f43d6d6
YPAaBHEHUH C ABYMS IEPEMEHHBIMU
68 Pemrenne TeKCTOBBIX 3a71a4 C IIOMOLIBIO
CUCTEM ypaBHEHUI
69 PelieHne TEKCTOBBIX 3374 C [IOMOLIBIO
CUCTEM ypaBHEHUI
70 PelieHne TEKCTOBBIX 3a7a4 C [IOMOLIbIO
CUCTEM ypaBHEHHI
71 UucnoBsle HEPaBEHCTBA U UX CBOMCTBA
72 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
73 HepaBeHcTBO ¢ 0HOM ITEPEMEHHOM
74 JIuHeiiHble HEPABEHCTBA C OAHOM bu6nuoreka [IOK
IIEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeliHble HEpAaBEHCTBA C OJTHOM bubnuorexa [JOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f42¢840
76 JIuHeiiHble HEPABEHCTBA C OAHOMN
MEPEMEHHON U UX PEIICHUE
77 CucteMbl TUHEHHBIX HEPABEHCTB C OJHOMU bu6mmoteka [JOK
IIEPEMEHHOM U UX PELIECHUE https://m.edsoo.ru/7f42cb88
73 CucteMbl TMHEHHBIX HEPABEHCTB C OAHOU bu6mmoreka [{JOK
IIEPEMEHHOM U UX PELIECHUE https://m.edsoo.ru/7f42cd2c
79 CucteMbl TMHEHHBIX HEPABEHCTB C OAHOU
NEPEMEHHOMN U MX PEIICHHE
80 N3o0pakeHue peneHus THHEHHOTO bubnmuorexa [JOK

HCPAaBCHCTBA U UX CUCTCM Ha YHCIIOBOM

https://m.edsoo.ru/7f42c¢9¢e4




PSIMONA

N3o0pakeHue penieHus: THHEHHOTO

bu6mmoreka [JOK

81 HepaBCfICTBa U UX CUCTEM Ha YHCIIOBOU htps:/m._edsoo. ru/TfA2c9ed
npsiMOi
2 KonTponbhas padbota no temam
"HepasenctBa. CucteMbl ypaBHEHUN"
bubnuoreka LIOK
83 Towsme QymKumm httos://m.edsocL).Iru/7f433c12
%4 OO6nacTh onpenenaeHusl © MHOXKECTBO bubnmoreka [IOK
3HAYCHUH QYHKINH https://m.edsoo.ru/7f433d84
&5 CriocoOb1 3amanus GyHKIHHA
86 I'paduk Ppynkuuu JleHb KOCMOHABTHKHU
27 CaoiicTBa GyHKIIUU, UX OTOOpaKEHHE Ha
rpaduke
88 Urenue u nocTpoeHue rpapukoB GyHKIUN
29 [Tpumeps! rpadukoB GyHKUIUH,
OTPaXKAIOIINX peabHbIE MPOLECCHI
)
00 | obpayio mporopuosazeme Brmonesa LIOK
SABHCHMOCTH, 11X rpadhHK https://m.edsoo.ru/7f434bbce
91 I'umep6oma
92 I'umep6oma
93 Ppaduic pymctit y =x* Etlffsj?/ljg:;:ﬁrou/lif4343ez
o4 Tpacduic skt y = x* Et?fs?;;?:cll(i)gr(zif%ﬁn
95 OyHKIMK y =X, y = x>,y = VX, y = [X|; bubmuorexa [JOK




rpaduuecioe pemf HHC YPaBHCHIH 1 https://m.edsoo.ru/7f434d38
CUCTEM ypaBHEHUH
Oyakimn y =x2, y = x3, y = VX, y = |X[;
96 r }:;qmqecx}:)e CH};CHI/IG ' aBHeHyI/Iﬁ |1/1| 1 bubmmorexa [IOK
P PELLICHHE Y https://m.edsoo.ru/7f434eba
CUCTEM ypaBHEHUN
[loBTOpEHNE OCHOBHBIX MOHATUI U METOJI0B bubnuoreka [IOK
97 . 1
KypcoB 7 u 8 KjaccoB, 00001eHne 3HAaHUI https://m.edsoo.ru/7f4371aa
08 IToBTOpEHNE OCHOBHBIX IIOHATHA U METOZOB ) bubnuoreka IIOK
KypcoB 7 u 8 KJ1laccoB, 000011IeHIe 3HaHUI https://m.edsoo.ru/7f43736¢
99 IToBTOpEHNE OCHOBHBIX MOHSATHUI U METOJIOB 1 bu6nuoreka [IOK
KypcoB 7 u 8 KJlaccoB, 000011IeHIe 3HaHUI https://m.edsoo.ru/7f437510
100 [ToBTOpEHME OCHOBHBIX NOHATUNA U METOJIOB 1 bubnuorexa [JOK
KypcoB 7 u 8 KjaccoB, 00001IeHne 3HAHUI https://m.edsoo.ru/7f4376b4
bu6mmoreka [{JOK
101 Hrorosas koRTponbHas padota ! https://m.edsoo.ru/7f436b88
102 [ToBTOpEHNE OCHOBHBIX MOHATHA U METOJOB | bubnuoreka [IOK
KypcoB 7 1 8 Ki1accoB, 0000IIeHNE 3HAHUH https://m.edsoo.ru/7f437858
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoibHbIe
padoThI

MpakTnyeckn
e padoThl

DJICKTPOHHBIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

ParmonanbHble yncia, UppaluoHaIbHbIE
qrcia, KOHEYHbIE B OECKOHEUHBIE
JeCATUYHBIE Tpoou

MHOX€ECTBO ,[[CIZCTBHTCHBHBIX qUCCII;
I[GI\/JICTBI/ITCHLHBIG Yyycia Kak 0eCKOHCYHBIC
ACCATUYHBIC I[p061/I

B3anmHO oHO3HAYHOE COOTBETCTBUE MCIKOY
MHO>KECTBOM JACHCTBUTEILHBIX YUCEI U
MHOXXCCTBOM TOYCK KOOpI[HHB.THOfI HpHMOﬁ

CpaBHEHHE NCHCTBUTEIIBHBIX YHCEII,
apudmeTnyeckue AeMCcTBUS C
IEHCTBUTEIbHBIMU YUCIAMU

[IpuOnmxk€HHOE 3HAUEHNE BEJTUYNHBI,
TOYHOCTb NMPUOIHKEHUS

OxpyrieHue yucen

BxonHast koHTponbHast paboTa

[Ipukunaka u oLleHKa pe3yJIbTaTOB
BEIUMCIICHUH

[Ipukuaka u OlIeHKa PEe3yJIbTaTOB
BEIUMCIICHUH

10

JIuneiinoe ypaBHeHHe. PenieHne ypaBHEeHUH,
CBOJAIIUXCS K IUHEHHBIM

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




11

JluneiiHoe ypaBHeHHe. PelieHre ypaBHeHUH,

CBOJIAIINXCS K TUHENHBIM

KBagparHoe ypaBHeHnue. Pemenne

bu6mmoreka [IOK

12 ypaBHEHUH, CBOJAIINUXCSA K KBAIPaTHBIM https://m.edsoo.ru/7f43¢c542
13 KBanpatHoe ypaBHeHue. Penienne bubnmnorexa [JOK
YPaBHEHUH, CBOJSAIINUXCA K KBaPaTHBIM https://m.edsoo.ru/7f43¢c542
14 bukBanpaTHble ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbIle ypaBHEHUS bubmmorexa LIOK
https://m.edsoo.ru/7f43¢3d0
[Ipumepsl penieHus: ypaBHEHUN TPETbEU U
16 YETBEPTOU CTENEHEN pa3IOKEHUEM Ha
MHOKUTENH
[Ipumepsl penieHus ypaBHEHUN TPETbEU U
17 YETBEPTOU CTENEHEN Pa3IOKEHUEM Ha
MHOKUTENH
18 Pemenue npoOGHO-pallMOHAIbHBIX YpaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f43¢c9b6
19 Pemenue npoOGHO-paliMOHAIbHBIX YpaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f43¢c9b6
20 Pemenne TekcTOBBIX 3a7au anredpandeckum
METOJIOM
21 Pemenne TekcToOBBIX 3a7au anredpandeckum
METOJIOM
” Pemienue TekcTOBBIX 3aay anre0panyeckumM
METOJIOM
7 KontponsHas padora Nel no reme

"VpaBHeHHUsI C OJTHOU TepeMeHHOK"




24

VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0
rpacduk JleHp HapOAHOTO eIUHCTBA

bu6mmoreka [{OK
https://m.edsoo.ru/7f43d0b4

25

YPaBHeHI/Ie C AByMs IIEPEMEHHBIMU U €TI0
rpaduk

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JIMHEHHBIX YpaBHEHUH ¢
JBYMsI IIEPEMEHHBIMU U €€ pelleHue

27

Cucrema 1ByX JIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U €€ pellICHUE

28

CucteMa ByX JMHEHHBIX YpaBHEHHI ¢
JIBYMs1 IEpEMEHHBIMHU U €€ pellIeHne

29

Cucrema IByX JIMHEWHBIX YPaBHEHUI C
IBYMsI IEPEMEHHBIMU U €€ PEILICHUE

30

Pemrenne crucreM IByX ypaBHEHHH, OTHO U3

KOTODBIX JIMHENHOE, a APYroe — BTOPOM
CTEIICHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucrem AByX ypaBHEHUM, OAHO U3

KOTOPBIX JIMHENHOE, a APYroe — BTOPOM
CTEIEHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d55a

32

Pewenue cucreM IByX ypaBHEHUH, OJHO U3

KOTODBIX JIMHENHOE, a APYroe — BTOPOM
CTEIIECHU

33

Pemenue cuctem AByX ypaBHEHMM, OTHO U3

KOTOPBIX JINHEIHOE, a ApPyroe — BTOPOii
CTENEHU

34

I'paduueckas MHTEpIIpETALUS CUCTEMbI
YPaBHEHUH C IByMsI IEPEMEHHBIMU

35

Pemenne TekcToBBIX 3a7au anredpandeckum

cnocoOooM




Pemenue TeKCTOBBIX 33724 anre6pa1/1qec1<I/IM

36
CIoco0oM
37 KonTponbhas padorta Ne2 no teme "Cucremsl
ypaBHEHUI"
38 UYucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UYucnoBble HEPABEHCTBA U UX CBOMCTBA bubmorexa [JOK
https://m.edsoo.ru/7f43ad5a
40 JIluHeiiHble HEPABEHCTBA C OJHOMN bubnmnorexa [JOK
IIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f43af08
41 JIuuelinble HEpABEHCTBA C OAHOU bubnumoreka [IOK
IIEPEMEHHOMN U UX PEILICHUE https://m.edsoo.ru/7f43af08
4 JIunenHble HEPABEHCTBA C OJJHOM bubnnorexa [JOK
MEPEMEHHOMN M UX PEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMsl JH:IHeI?IHbe HEPABEHCTB C OJIHOM
IIEPEMEHHON U X pELICHHE
44 CucteMbl TUHEHHBIX HEPABEHCTB C OJTHOM
NEPEMEHHON U UX pelIeHne
45 Cucrempl TMHEVHBIX HEPABEHCTB C OJAHOMN
NEPEMEHHON U UX pelIeHne
46 KBanpaTHble HEpaBEHCTBA U X PELLICHUE bubmorexa [IOK
https://m.edsoo.ru/7f43b098
47 KBagparHble HEpaBEHCTBA U UX pELLECHUE bubmorexa LHOK
https://m.edsoo.ru/7f43b21e
48 KBagparHble HEpaBEHCTBA U UX pELLICHUE bubmorexa HOK
https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HEpaBEHCTBA U UX pELLICHUE
50 KBagparHble HEpaBEHCTBA U UX pEILLICHUE




I'padmyeckas uHTEpIpeTallUsl HEPABEHCTB U

bu6mmoreka [{OK

31 CHUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU https://m.edsoo.ru/7f43b098
I'paduueckas HHTEpIIpETAINS] HEPABEHCTB U
52 CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMH.
JleHp pOCCHICKON HAYKH
53 Konrtponsnas padora Ne3 o reme
"HepaBenctna"
54 Ksanparuunas ¢pyHkus, e€ rpaduk u bubnnorexa [HOK
CBOIICTBa https://m.edsoo0.ru/7f4396¢c6
55 Ksagparnunas pyskims, e€ rpadux u bubnnorexa [HOK
CBOIICTBA https://m.edsoo.ru/7f439842
56 Ksanpatuunas ¢pyHkus, e€ rpaduk u bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f4399b4
57 [Tapabosa, KOOpAMHATEI BEPIIMHBI bubnnorexa [JOK
napaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f439eb4
53 [Tapabomna, KOOpAUHATHI BEPIIUHbI bubnmnorexa [JOK
napaboJibl, 0Ch CHMMETPHH TapadoIIbl https://m.edsoo.ru/7f43a03a
59 [Tapabona, KOOpIMHATHI BEPIINHBI bu6nmoreka [IOK
napaboJibl, 0Ch CHMMETPHH TapadoIIbl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPIINHBI bubnnorexa [HJOK
mapaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a31e
61 [Tapabosa, KOOpAMHATHI BEPIIMHbI bubnnorexa HOK
mapaboJIbl, OCh CHMMETPHUH TTapadoIIbI https://m.edsoo.ru/7f43a526
2 [TapaGosa, KOOpAMHATHI BEPIIMHbI
napaboJibl, OCb CHMMETPHH apadoIIbl
63 I'padpuxu pynkmit: y = kx, y =kx +b,

y=k/x, y=x3, y=vX, y=[X|




I'paduku pynkmmit: y =kx, y=kx +b,

64
y:k/X’ y:X37 szX, y:|x|
65 I'paduxn pynkmmii: y = kx, y =kx + b,
y:k/X’ y:X37 szX, y:|x|
66 I'paduxn Gynkmii: y = kx, y =kx + b,
y=k/x, y=x3, y=vx, y=[x|
67 I'padpuxu pynkumit: y = kx, y =kx +b,
y=k/x, y=x3, y=vx, y=[x|
68 I'padpuxu pynkumit: y = kx, y =kx +b,
y:k/X’ szs, y:VX’ y:’X’
69 KonTponbnas padora Ne4 o teme bubnnorexa HOK
"®ynxnun" https://m.edsoo.ru/7f43ab84
70 [loHsiTHE YUCIIOBOM MTOCIIEOBATEILHOCTH bubmmorexa [IOK
A https://m.edsoo.ru/7f43e6¢c6
3aaHue NOCiIe0BaTeIbHOCTH
71 eKyppeHTHOH (opMyIioil 1 popmysol n-ro bubmmorexa [IOK
PEEYPP pMY pMYy https://m.edsoo.ru/7f43ebda
qjieHa
7 Apudmernueckas v reoMeTpuyecKas bu6mmorexa [IOK
[porpeccuu https://m.edsoo.ru/7f43ed7e
73 Apudmernueckas 1 reoMeTprUIecKas bu6mmorexa [IOK
IIPOrPECCUH https://m.edsoo.ru/7f43f3b4
@opMyIIbI N-I0 WieHa apu(pMETUYECKOU U
74 reollz/lez UYECKOH IIpor IG)C((:II)/IP'I CYMMBI bubmmorexa LIOK
P pPoTp el https://m.edsoo.ru/7f43f58a
IIEPBBIX N YICHOB
@opMyIibl N-ro 4ieHa apupMeTUYECKON U
MY N puc N bu6nuoreka [IOK
75 reOMETPHUECKON MTPOrpeccuii, CyMMBbI

TICPBLIX N YWICHOB

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




@opMyIIBl N-TO YIeHa apuPMETUUECKOMN U

76 TeOMETPHUISCKOM IIPOTrPECCH, CYMMBI bubmmorexa OK
P porp -y https://m.edsoo.ru/7f43f0c6
MEPBBIX N YICHOB
dopMyIbl N-r0 WieHa apuhMEeTHIECKON 1
77 Te€OMETPUUYECKON IIPOTPECCHI, CYMMEI bubnmorexa [IOK
P porp - &y https://m.edsoo.ru/7f43f72¢
MEPBBIX N YWICHOB
@®opMyJIbl N-To YieHa apuPpMETUYECKOMN U
78 reOMETPUYECKON MIPOTrPECCHH, CYMMBI bubmmorexa [TOK
P porp i https://m.edsoo.ru/7f43f8a0
MEPBBIX N YWICHOB
N300pakeHne 4ieHOB apu(pMeTHIECKON 1
79 TF€OMETPUYECKON MTPOrPECCU TOYKAMU HA
KOOPJAWHATHOMW TIOCKOCTH
N306pakeHue 4wieHOB apu(pMeTHIeCKo n
80 F€OMETPUYECKON MTPOrPeCCUil TOUKAMH Ha
KOOPAMHATHOMW IUIOCKOCTH
81 JIuHeWHbIM U SKCIIOHEHIMAJIBHBIA POCT
82 CnoxxHble poueHTsl JleHh KOCMOHABTUKHU Bubmrorexa ITOK
p https://m.edsoo.ru/7f43fe0e
83 CII0KHBIE MIPOLIEHTEI Bubmorexa ITOK
p https://m.edsoo.ru/7f4401a6
24 KontponsHas padota Ne5 no reme bu6muoteka [IOK
"UucIoBLIE ITOCIIEA0BATEIHLHOCTH" https://m.edsoo.ru/7f4404{8
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
25 3HaHMi. 3anuck, CpaBHEHUE, JEHCTBUSA C
JIEHCTBUTEIBHEIMH YHCJIaMH, YHCI0Bas
npsimMast
26 [ToBTOpEHME, 0000IIEHNE U CUCTEMATH3AIIHS

3HaHui. [IpOneHTHI, OTHOWIEHHUS], PONIOPLUN




[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS

87 .
3HaHuil. OKpyriaeHue, NpUOIMKEeHHE, OlEHKA
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
88 3HaHui. PelleHne TeKCTOBLIX 3a1a4 bubmorexa LOK
’ https://m.edsoo.ru/7f443b12
apudmeTnyecKkuM crnocodom
[ToBTOpeHMEe, 0000IIEHNE U CHCTEMATH3AITUS
89 3HaHui. Pelmenne TeKCTOBLIX 3a1a4 Bubmorexa IIOK
’ https://m.edsoo.ru/7f443cd4
apu(pMETHYECKIM CIIOCOO0M
[ToBTOpeHue, 06001IeHNE U cCUCTEMaTH3aIUs
90 3HaHuH. Pelnenne TeKCTOBRIX 3a4a4 Bubmorexa IIOK
’ https://m.edsoo.ru/7f443fea
apu(pMETHYECKHM CIIOcOO0M
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs
91 snanuii. [IpeoOpa3oBanue aareopandecKux bubnmorexa LIOK
' Ii p p https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMbIE 3HAUCHUS
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
92 snanuii. [IpeoOpa3oBanue aaredpandecKux bubmmorexa OK
) }3 p p https://m.edsoo.ru/7f444364
BBIPOKECHHM, TOTTYCTUMBIE 3HAUYCHUS
[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIHS
93 snanui. [IpeoOpa3oBanue aaredpandyecKux bubnmorera [TOK
) Ii p p https://m.edsoo.ru/7f444612
BBIpXCHUH, IOMTyCTUMbIC 3HAUCHHS
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3AIIHS
94 snanuii. [IpeoOpa3oBanue aareOpandecKux bubnmorera [TOK
’ Iz p p https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMMYCTHUMBIC 3HAYCHHUS
[ToBTOpeHMEe, 0600IIEHNE U CHCTEMATH3AITUS
95 3HaHuH. OYHKINA: TOCTPOSHIE, CBOMCTBA buGnnorexa LIOK
Y T p ’ https://m.edsoo.ru/7f444¢56
M3YYCHHBIX (DyHKINH
96 [ToBTOpeHue, 06001IeHNE U cUCTEMaTH3aIUs bubnmorexa [JOK

3HaHui. DyHKIMK: IOCTPOEHUE, CBOMCTBA

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




U3YyYEHHBIX (QYHKIUI

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS
97 3HaHu. yHKIMK: IOCTPOEHHUE, CBOMCTBA
U3yYEHHBIX (PyHKIMHA

bu6mmoreka [IOK
https://m.edsoo.ru/7f44516a

[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3ALIHS
98 3HaHUl. OYHKINU: IOCTPOEHUE, CBOICTBA
W3yYEHHBIX (DYHKITHIA

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

IToBTOpeHue, 0000IIEHNE U CUCTEMATH3ALIUS
99 3HaHuil. ['paduueckoe penieHne ypaBHeHUH
U UX CUCTEM

bubmuoreka [JOK
https://m.edsoo.ru/7f445516

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHA
100 3HaHui. ['padudeckoe pelnieHue ypaBHEeHHMA
U UX CUCTEM

101 Hrorosast koHTposbHas pabota Neb

102 O0001IeHre ¥ cucTeMaTH3alus 3HaHNI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YAEHUKA

BeeanteCnucoxk KMM no maremaTuke

Marematuka 5-6 Kiaacchl

A.T'. Mep3nsik Matemaruka. 5 knace. JlugakTuueckue MaTepuallbl.
M.:”Benrana-I"pad” 2020

A.I'. Mep3znsik Maremaruka. 6 kinacce. JluakTuueckue MaTepuasbl.
M:.”BenTana-I"pad” 2020

Anrebpa 7-9 knacchl

A.T". Mep3nsik. Anrebpa 7 knacc. Jlugaktuueckue Mmarepuainbl. M:.”BeHTana-
I'padp” 2020

A.T". Mep3nsak. Anrebpa 8 kinacc. Jlmmaktnueckue Mmarepuainbl. M:.”BeHTana-
I'pad” 2020

A.T". Mep3nsik. Anrebpa 9 knacc. Jlugaktuueckue marepuaibsl. M:.”BeHTana-
I'padp” 2020

['eomerpus 7-9 knaccel

A.T". Mep3nsik. 'eomerpus 7 kiacc. Junaktuueckue marepuansl. M:.”BeHrana-
I'pad” 2020

A.T". Mep3nsik. 'eomerpus 8 kiace. Junaktuueckue matepuansl. M:.”BeHnrana-
I'pad” 2020

A.I'. Mep3nsik. ['eomerpus 9 knacc. lunaktuueckue marepuaiibl. M:.”BenTana-



I'padp” 2020

10-11 knaccel anrebpa
Mopakosuu A.I'. Tynbuunckas E.E. Anre6pa u Hauana ananuza. 10-11 knacc.:
Kontponbsubie paboThl AJ1s1 00111€00pa30BaTEIbHBIX YUpEKACHUN.-M.
MmuemosuHa, 2019

['mu30ypr B.M. AnreOpa u Hauana maTemaTudeckoro anaiausa. 10 kiacc.
KonTtponbsabie pabotsl.-M.: Maemosuna, 2019

['mu36ypr B.M. Anrebpa u Hauana MareMaTuieckoro anaiusa. 11 kiacc.

KoHnTposnbHbie paboTsl.-M.: Muemo3una, 2019

10-11 knaccel reoMeTpus

3uB b.I'. 'eomerpus. 10 kiace. Jlunaktuueckue matepraisl — M.
ITpoceenienue, 2020

3uB b.I'. I'eomeTpus. 11 kiacc. Jlunaktuueckue marepuaisl — M.:

ITpoceenienue, 2020

Maremaruka 5-6 Kjiacchl
A.T'. Mep3nsik Marematuka. 5 kiacc. JlugakTudeckue MaTepralbl.
M.:”Benrana-I"pad” 2020
A.T'. Mep3nsak Maremaruka. 6 knace. JlugakTHuecKue MaTepuabl.

M:.”BenTana-I"pad” 2020



Anrebpa 7-9 knacchel

A.I'. Mepansik. Anrebpa 7 knacc. lugaktnueckue marepuainsl. M:.”Benrana-
I'pad” 2020

A.T". Mep3nsik. Anrebpa 8 knacc. Jlugaktuueckue Mmarepuainbl. M:.”BeHTana-
I'padp” 2020

A.I'. Mepansik. Anrebpa 9 knacc. unaktuyeckue marepuaisl. M:.”Benrana-
I'pad” 2020

['eomerpus 7-9 knaccel

A.I'. Mep3nsk. ['eomerpus 7 knacc. lupaktnueckne marepuaiisl. M:.”BenTana-
I'pad” 2020

A.I'. Mep3nsik. 'eomerpus 8 knacc. lugaktuueckue marepuaiibl. M:.”BenTana-
I'padp” 2020

A.T'. Mep3nsk. 'eomerpus 9 knacc. lunaktuueckue matepuanibl. M:.”BeHnTana-
I'pad” 2020

10-11 knaccel anredpa

* Mopakosuu A.I'. Tynsunnckas E.E. AnreOpa u Hauana ananusa. 10-11 knacc.:
KoHnTposnbHbie paboThl 11t 00111€00pa30BaTeIbHbIX YUPEXKICHUN.-M.:
Mmuemo3suna, 2019

» 'm36ypr B.U. Anrebpa n nagasia Matematuueckoro ananusa. 10 kiacc.
KoHTposnbsHbie paboTsl.-M.: MHemo3uHa, 2019

* 'mu30ypr B.U. Anrebpa n Hayasia MaTeMaTuyeckoro aHanusa. 11 kiacc.

KonTtponbhbie pabotsl.-M.: Muemo3una, 2019



10-11 knaccel reomeTpus

* 3uB b.I'. I'eometpus. 10 knacc. Junakrnueckue Marepuaisl — M.:
ITpocsenienue, 2020

* 3uB b.I'. 'eomerpus. 11 knacc. Jlupaktuueckue Mmarepuaisl — M.:
IIpocsenienue, 2020

BAPHUAHT

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

BBenurenannbie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChHI CETH
HUHTEPHET

Beenurebuommoreka IIOKnanasiebuonmnoreka I{OK
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