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HOACHUTEJBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHMs: OHa oOOecleurMBaeT W3y4yeHUE JPYrUX JUCHUUILUIMH, Kak
€CTECTBEHHO-HAYYHOTO, TaK MW TYMaHUTApHOTO IHMKJIOB, €€ OCBOCHHUE
HEOOXOIUMO I TPOJOJDKEHUs OOpa3oBaHMs U B IOBCEIHEBHOW JKHU3HHU.
Pa3Butre y o0O0y4arolmuxcsi Hay4dHbIX MPEACTaBICHUN O MPOUCXOXKIECHUU U
CYIIIHOCTH ajreOpandeckux abCTpakiiuii, Cloco0e OTpa)KEHUsT MaTeMaTHIEeCKOM
HAYKOU SBJICHUN M MPOILIECCOB B MPUPOJIE U OOIECTBE, POJIM MATEMATUYECKOTO
MOJICIMPOBAaHUSI B HAyYHOM T[IO3HAHMM U B TMPaKTUKE CIOCOOCTBYET
(GOpMHpPOBAHMIO  HAYYHOTO  MHUPOBO33PEHUS U KAa4eCTB  MBIIUICHHUS,
HEOOXOMUMBIX JJII aJanTallid B COBPEMEHHOM IM(GPOBOM  OOIIECTBE.
N3yuenue anrebpbl oOecrieynBaeT pa3BUTHE YMEHHUs HaOJ0/1aTh, CPAaBHUBATH,
HAXOJUTh 3aKOHOMEPHOCTH, TPEOYyEeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JCHCTBHUS M BBIBOJBI, (hOPMYIUPOBATH
yTrBepkieHus. OcBoeHue Kypca anredpbl 00ecreurnBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIJICHUST O0YYaroUUXCs: OHM HCIOJIB3YIOT JEAYKTHUBHBIE M HHIYKTUBHBIC
paccykJieHus, 0000IeHne U KOHKpeTHU3aIuio, abcTparupoBaHue U aHaJIOTHIO.
OOyuenue anrebpe MpeanosiaracT 3HAUYUTEIBHBIM O0BEM CaMOCTOSATEIHLHOM
JESATEIBHOCTH OOYYAIOIIMXCS, TOITOMY CaMOCTOSITEIbHOE pelIeHUe 3a/1a4
SABJISIETCS pealiu3alien eITeTbHOCTHOTO MPUHIIUIA 00YUYEHUSI.

B crpykrype mporpammbl yueOHOTO Kypca «Airedpa» Ajii OCHOBHOTO
oOmero o0Opa3oBaHHMsi OCHOBHOE MECTO 3aHMMAIOT  COJIepP)KaTelIbHO-
METOIMYecKre JuHUU: «Yucaa U BBIYUCICHHS», «AJreOpanyeckue
BBIPOXKCHUSD, «YpaBHEHUA U HepaBeHCTBa», «DyHkumm». Kaxnmas u3 s3tux
coJiepKaTeIbHO-METOIMUECKUX JIMHUN Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET
U3YYCHHS Kypca, B3aUMOJICUCTBYS C IPYTUMU €ro JIMHUSIMHU. B Xo7e u3yueHus
y4eOHOTO Kypca OOydarIIMMCS TMPUXOJUTCA JIOTHUECKH PacCyKIaTh,
UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3M € 3THM B MporpaMmmy
yueOHOTO Kypca «Anredpa» BKJIIOYEHbI HEKOTOPbIE€ OCHOBBI JIOTHKH,
IIPE/ICTaBIICHHBIE BO BCEX OCHOBHBIX Pa3jeliax MaTEMaTUYECKOTO 00pa30BaHMUs
U CIOCOOCTBYIOIIME OBJIAJICHUIO OOYyYaIOIMIMMHCS OCHOB YHHUBEPCAIHHOTO
MaTeMaTudeckoro s3bika. CopepikaTeabHOM M CTPYKTYpPHOW OCOOEHHOCTHIO
y4e0HOTO Kypca « AnreOpay sIBISIETCS €r0 HMHTETPUPOBAHHBIN XapakTep.

Conepxanue nuHuUM «Yucina W BBIYKCICHUS» CIY)KHUT OCHOBOM st
JTaNbHEHIIEr0  WM3y4eHUsT  MaTeMaTHUKHU, CIHOCOOCTBYET  Pa3BUTHIO Y
oOydJaronuxcst ~ JIOTUYECKOTO  MBINUICHHUS,  (OPMUPOBAHUIO  YMEHHS
MOJIb30BATHCS AITOPUTMAMH, a TAKXKE MPUOOPETECHUIO MPAKTUICCKUX HABBIKOB,
HEOOXOJMMBIX JJI TOBCEIHEBHOW KW3HU. Pa3BUTHE TOHATHS O YUCIE Ha
YpPOBHE OCHOBHOTO OOIIET0 oO0pa30oBaHWs CBS3aHO C pPAIlMOHAIBHBIMU U
UppAlMOHATFHBIMU  YHCIaMH,  (OPMHUPOBAHHMEM  MPEJACTABICHUH O
JICUCTBUTEILHOM YHUCJIE. 3aBEpIlIEHNE OCBOCHUS YHCIIOBOW JIMHUU OTHECEHO K
cpenHeMy oO1eMy o0pa30BaHUIO.

Conepxanue JAByX anreOpandeckux JUHUN — «Anrebpandeckue
BBIPOKCHUS» U «YPABHEHHS M HEPABEHCTBA» CIIOCOOCTBYET (DOPMUPOBAHUIO Y
oOydJaronmxcsi MaTeMaTUYecKOro ammapara, HEOoOXOJMMOTO JJiS PEIICHUS
3alay MaTEeMaTUKH, CMEXHBIX TPEIMETOB U TMPAKTUKO-OPUEHTUPOBAHHBIX
3amauy. Ha ypoBHe ocHOBHOro oOImero oOpa3oBaHus YYeOHBIA MaTepual
TPYNIUPYeTCS BOKPYT PAlMOHAIBHBIX BBIpAXEHUH. AnreOpa TEeMOHCTPUPYET



3HaYEHUE MATEMAaTUKU KaK S3bIKa JJIs MOCTPOCHUS MaTEMaTHUYECKUX MOJIEIeH,
OTIHMCaHUs MPOLIECCOB U SBJICHUM peanbHOro Mupa. B 3amaun o0yuenus anredpe
BXOJAT TakKe JalbHEHIee pa3BUTHE AaNTOPUTMHUYECKOTO  MBIIIICHHUS,
HE00X0MMOT0, B YaCTHOCTH, IS OCBOCHHSI Kypca WH()OPMATUKH, U OBJIaICHUE
HaBbIKaMU JIETYKTHBHBIX paccyxaeHuil. [IpeoOpazoBanne CUMBOJIBHBIX (OpM
CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHS, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Copepxxanne  (QYHKIHMOHATbHO-TpAQUYECKOM JIMHUW  HAIEJICHO Ha
MoJlyueHue OoOydJaromMMHCA 3HAHUM O (YHKIUSAX KaK  BaKHeHImen
MaTEeMaTHYECKON MOJENU JUIs OINUCAaHUS U HCCIEAOBAaHUS Pa3HOOOPa3HBIX
MPOLIECCOB M SBICHUM B Tmpupone u oodmectBe. W3ydenwe wmarepuana
CITIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIUXCS YMEHHSI HUCMOJIb30BaTh Pa3IUYHBIC
BBIPA3UTENBHBIC CPENICTBA SI3bIKA MAaTEMaTHKH — CIIOBECHBIC, CUMBOJIHYECKHE,
rpaguueckue, BHOCUT BKJIaad B (OPMUPOBAHHME MPEJICTABICHUNA O POIHU
MaTEMaTHKHU B Pa3BUTHH LUBUIU3AIMU U KYJIbTYPHI.

CormacHo ydyeOHOMy IulaHy B 7-9 Kkjaccax HW3ydaercs y4eOHBIM Kypc
«Anre0Opa», KOTOPBIH BKIIOYAET CICIYIOIINEe OCHOBHBIE Pa3/Ieibl COACPKAHUS:
«Yucna u BBIYUCHEHUSY», «ANreOpanvyeckue BBIPAKEHUSD), «YPAaBHEHHS H
HEPABEHCTBA», « DYHKIIUN.

Ha wm3yuenue yueOHOro kypca «Anredpa» orBoautcs 306 4dacos: B 7
kimacce — 102 gaca (3 gaca B Henenro), B 8 kinacce — 102 gaca (3 gaca B HeIemio),
B 9 KJ1acce — 102 yaca (3 yaca B HEJICITIO).



COILEPKXAHUE OBYUYEHUASA
7 KIIACC

Yuciia ¥ BIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U JIECATUYHBIC, IEPEXO OT OJHOU (HOPMBI 3amucu
npobeit k napyroi. [loHsTHE panMOHATBLHOTO 4YHCIIA, 3alHCh, CpPaBHEHHE,
YOOPSAOYMBAHUE pAIMOHATIBHBIX YHCeN. ApupMeTHUecCKHe ACUCTBHUS C
palMOHAIIBHBIMYA YHCHaMU. PemeHne 3amad u3 peanbHOM NMPAKTUKU HA YacTH,
Ha JApoow.

Crenenb ¢ HaTypajbHBIM MOKa3aTeleM: ONpeNeieHUe, MpeoOpa3oBaHUe
BBIPDA)KCHHII HAa OCHOBE OIPEAENICHHs, 3alHuch OoybluX yucen. lIpoueHTsl,
3aMyuch MPOLIEHTOB B BUAE APOOM M ApoOH B BHJIE€ MPOLEHTOB. Tpyu OCHOBHBIE
3a/1a4M Ha NPOLEHTHI, PELICHUE 3a/1a4 U3 PEATBbHOU MPAKTUKH.

[IpumeHeHne TPU3HAKOB JEIUMOCTH, pPA3J0KEHUE Ha MHOKUTEIN
HaTypaJbHbIX YHCEIL

PeanbHple 3aBHCHMMOCTH, B TOM u4Hcle Tpsmas U oOpaTHas
MIPONOPLIMOHAIBHOCTH.

AJire0OpanvecKue BbIPaKeHUs!

IlepemeHHBIE, YMCIOBOE 3HAYEHHE BBIPAKEHUA C IEPEMEHHOM.
JlomycTumble 3HA4YEHHsI NEpeMEHHBIX. lIpencraBiieHHE 3aBHCUMOCTH MEXKIY
BeJIMYMHAMU B Buze (opmyisl. Beruncnenus no gopmynam. IIpeobpasoBanue
OYKBEHHBIX BBIPAKEHUW, TOXIACCTBEHHO pPAaBHbIE BBIPAKEHHS, IpaBUia
npeoOpa3oBaHUs CyMM U MPOU3BENCHHI, NpPaBWIA PACKPBITUS CKOOOK U
MPUBEAEHUS TOJOOHBIX CIaraeMbIX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OpgHounenbl W MHorouwjleHel. (CrteneHb MHorouieHa. ClioeHHE,
BBIYMTAHNE, YMHOKEHUE MHOTOWIEHOB. DOPMyIbI COKPAIEHHOTO YMHOXKEHUSA:
KBaJgpaT CyMMbl M KBaapar pasHocTH. @DopMyna pasHOCTH KBaJIpaToB.
Pa3nosxeHne MHOrO4YJIEHOB Ha MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUEe, KOpEHb ypaBHEHHUs, MpaBuUiia MpeoOpa3OBaHMs YpPaBHEHMS,
PAaBHOCHJIBHOCTh YPABHEHUM.

JIuHelHOEe ypaBHEHHE C OJHOM IEPEMEHHOW, YHCIIO KOPHEW JIMHEMHOTO
YPaBHEHMS, PEIICHHUE JMHEHHBIX ypaBHEHHH. (COCTaBJIEHUE YpPaBHEHUU IIO
YCJOBHIO 3a71auu. Pelenne TEKCTOBBIX 3a/1a4 C TOMOIIBIO YPAaBHEHUM.

JIuneitHoe ypaBHEHHE C JIByMs IepeMeHHbIMH U ero rpaduk. Cucrema
JIBYX JIMHEWHBIX YpaBHEHUM C JBYMs [I€peMEHHbIMU. PelieHue cucrem
ypaBHEHUI CIOCOOOM MOACTAHOBKHU. [IpuMmepbl perieHus TEeKCTOBBIX 3aJay C
IIOMOILBIO CUCTEM YPAaBHEHUM.

DyHKUNHA

Koopaunara touknm Ha mnpsmoil. UucmoBble mpomexyTku. PaccrosiHue
MEXKY ABYMS TOYKaAMU KOOPJAUHATHOU IPSMOM.

[IpssmoyronbHas cuctema koopauHat, ocu OX u Oy. AGcuucca u opauHaTa
TOYKM Ha KOOpJIMHATHOM TuiockocTu. [lpumepsl rpadukoB, 3aJaHHBIX
dbopmynamu. Urenue rpadukoB peanbHbIX 3aBUcUMOCTed. [loHsTHE QyHKIINM.
I'padpux ¢ynkuuu. CoiictBa (yHkiuil. Jlunelinas ¢dynkuus, e€ rpaduxk.
I'padux ynkum y = |[X|. ['padudeckoe pemicHUe JIMHEHHBIX YPaBHCHUW H
CHCTEM JIMHENHBIX YPABHECHUM.

8 KUIACC



Yuciia 1 BbIYMCTICHUS

KBagpatHeiii kopeHb u3 uucna. lloHstne o0 HppauMOHAIBHOM YHCIIE.
HecsaTuunsle IpUOIMIKEHUS VPPpaLHOHAIBHBIX YHCEIL. CaoiicTBa
apu(pMeTHYECKUX KBaJApaTHBIX KOPHEH M MX NPUMEHEHHE K NMpeoOpa3oBaHUIO
YHUCJIOBBIX BBIPAKEHUHN U BBIUNCICHUAM. JleICTBUTENBHBIC YUCIIA.

Crenenp ¢ nenslM mokasareneM M e€ cBoicTBa. CraHAapTHas 3allHCh
quca.

AnreOpandeckue BhIpaKeHUSIAJIredpandeckue BbIPaKeHHUs

KBampaTHbii TpEXuieH, pasJIoKEHWE KBAJPATHOIO TpPEXUWIEHA Ha
MHOKHTEIIH.

AnreOpaundeckas JapoOb. OCHOBHOE CBOMCTBO alredpanyeckou Ipoowu.
CrnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JEJIEeHHUE alreOpanyeckux apoOei.
PanmonanbHble BbIpaKEHUS U UX IPE0Opa30BaHUE.

YpaBHEHUS 1 HEPABEHCTBAY PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, (Gopmysna KOpHEW KBaJApPaTHOIO YpPaBHEHHS.
Teopema Buera. Pemenue ypaBHEHUN, CBOIAIIMXCS K JIMHEWHBIM H
kBaApatHbIM. [IpocTreiinme npoOHO-palliOHaIbHbBIE YPaBHEHHUS.

I'padnyeckass uHTEpHpeTalds YpaBHEHUHA C JBYMs IEPEMEHHBIMH U
CHUCTEM JIMHEMHBIX YpPaBHEHUU C JABYMsI NE€peMEHHBIMU. [Ipumepsl perieHus
CUCTEM HEJIMHENHBIX YPABHEHHI C JBYMS [IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEpaBEHCTBA W UX CBOWCTBAa. HepaBeHCTBO ¢ OmHOMU
IepeMeHHON. PaBHOCHMIBHOCTh HEpaBeHCTB. JIMHENHbIE HEPABEHCTBA C OJHOU
nepeMeHHON. CUCTEMBI IMHEWUHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

OyHKIMNPYHKIMA

[lonsitue ¢ynkuuu. OO6nacTh ompeneiaeHuss U MHOXKECTBO 3HAUYCHUU
¢bynakuuu. CiocoObl 3a1anus QyHKITUH.

I'padux Pynknuu. Yrenune cBoiicTB PpyHkiuu no e€ rpaduky. [Ipumepsr
rpa@ukoB QyHKIHMA, OTPa)KAIOIIUX PEATIbHBIE MPOLECCHI.

OYHKIMK, OMKCHIBAIOIIME MPIMYIO M OOpaTHYIO NPONOPLUUOHATBHBIC
3aBHCHMOCTH, nX rpadukn. Oymximm y = X2, y = x3, y = VX, y=|x].

I'paduaeckoe pernieHre ypaBHEHHI U CUCTEM ypaBHEHUH.
9 KIIACC

Yucya ¥ BEIYUCTICHUSA

PanmonanbHpie  4Wcna, HppaAlMOHAIBHBIE  YHWCJIA, KOHEYHBIE U
OCCKOHEUHBIE JIECATHYHBIC JpoOM. MHOXKECTBO JEeHCTBUTEIBHBIX YHCEN,
JEUCTBUTENLHBIE YHCIAa KAk OECKOHEUHBbIE JeCATUYHBIE ApoOu. B3anmuo



OJHO3HAYHOE COOTBETCTBUE MEXKIY MHOKECTBOM JIEMCTBUTENBHBIX YHCENl U
KOOPAUHATHOM IIPSAMOM.

CpaBHeHHEe JCUCTBUTEIBHBIX YHCEN, apudmeTuyecKkue IeHCTBUS C
JNEUCTBUTEIBHBIMU YUCIAMU.

Pasmepbl 00BEKTOB OKpYKAIOIIETO MHUpPA, JJIUTEIBHOCTH MPOIIECCOB B
OKPY’KAIOIEM MUPE.

[TpuOmmk€HHOe  3HAYEHHE  BEJIMYMHBI, TOYHOCTh  MPUOIMKCHHUS.
Oxpyrnenue yncen. [Ipukuka u oueHKa pe3yabTaTOB BbIUYMUCIECHUM.

YpaBHeHMs U HEPABEHCTBA

JInneniHOe ypaBHEHME. Pemenne ypaBHEHNM, CBOISIIMXCS K IUHEUHBIM.

KBanparHoe ypaBHenue. PemieHne ypaBHEHMH, CBOISIIMXCA K
KBaJpaTHbIM. bukBagpatHoe ypaBHeHue. [lpumepsl pelieHus ypaBHEHUH
TPETHEU U YETBEPTOU CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne apoOHO-panimoHAIbHBIX YpaBHEHUN. Pelenne TeKCTOBBIX 3a/1ay
anreOpanyecKuM METOJIOM.

VYpaBHeHuUE ¢ IByMS IEPEMEHHBIMU U ero rpaduk. Pemenue cuctem aByx
JUHEWHBIX YPaBHEHUM C JAByMs IEPEMEHHBIMU. PemieHue cucrteM IByX
YPaBHEHMH, OJHO W3 KOTOPBIX JHMHEHWHOE, a JPYro€ — BTOPOW CTEINECHHU.
['paduueckas naTEpNpeTallvsgd CUCTEMbBl YPABHEHHM C IBYMS TIEPEMEHHBIMHU.

Perienne TEKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

UucnoBple HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHOU. Pemenne cucreM
JUHEWHBIX HEPABEHCTB C OJHOM IlepeMeHHOW. KBajpaTHble HEpaBEHCTBA.
I'paduueckas umHTEpHpeTalMsi HEPABEHCTB M CHUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIUNPYyHKIUN

KBagparnunas ¢ynkuus, e€ rpadguk u cBoiictsa. Ilapabona, koopauHaThl
BEPIIMHBI 1TapabOoJIbl, 0Ch CAMMETPHH 1TapadOJIbI.

Ipadukn byskmuii: y = kx, y =kx + b, y = kix, y=x3,y=Vx, y = |x| , u
UX CBOWCTBA.

UucnoBele MOCIEIOBATENbHOCTUYMC/IOBBIE MOCJEI0BATEILHOCTH H
Nnporpeccuu

[ToHATHE YMCIOBOM MOCIEAOBATEIBHOCTH. 3aJaHUE TMOCIEA0BATEIBHOCTH
peKyppeHTHOH (hopmyoi U popmysoil N-ro uieHa.

Apudmernueckas u reomeTpuueckas nporpeccud. @opMysel N-TO yjieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUi, CyMMBI TIEPBIX N YICHOB.

N3o0pakeHne 4aeHOB apu(PMETHIECKON M TeOMETPHUUECKOW MPOTPECcCUit
TOYKaMHU Ha KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIN U 3KCITOHEHIIHAIbHBIN POCT.
Croxuble IIPOLICHTHI.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA [POI'PAMMDBI
YYEBHOI'O KYPCA <«AJIT'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl Yy4eOHOTO Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTnyeckoe BOCIIMTAHUE:

IIPOSIBJICHUEM HMHTEpPEca K MPOLUIOMY M HACTOSLIEMY POCCHUUCKOU
MaT€MaTUKH, LEHHOCTHBIM OTHOLIEHHUEM K JOCTHKEHUSM POCCHICKUX
MAaTeMaTUKOB U POCCUMCKOM MAaTEMAaTHYECKOM WIKOJIBI, K UCIIOIb30BAHUIO ITUX
JOCTH)KEHUI B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEN IpaklaHWHA W peajn3aliu
€ro Ipas, MPEACTaBICHUEM O MATEMAaTHYECKHUX OCHOBaX (PYHKUIHOHUPOBAHMS
pa3IMYHBIX  CTPYKTYp, SIBICHUH, MpoLeayp TIpaKJaHCKOro oOOLIecTBa
(HammpuMep, BBIOOPBI, OIMPOCHI), TOTOBHOCTBHIO K OOCYXKICHHIO ASTHYECKHUX
mpoOJeM, CBA3AaHHBIX C MPAKTHUYECKUM MPUMEHEHUEM JIOCTH)KEHH HayKH,
OCO3HAaHUEM BAXKHOCTU MOPAIBHO-ITUYECKUX MPHUHIMIIOB B JI€ATEIBHOCTH
YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTMBHOE YYacTHE B pPEHICHUMH MPAKTHYECKUX 3a/a4y
MaTeMaTUYECKOW HaNpaBICHHOCTH, OCO3HAHUEM BA)XHOCTU MaTEMaTHYECKOTO
00pa30oBaHMs HA MPOTSHKEHUW BCEU MKU3HU ISl YCIEIHON NpodecCHOHAIbHOM
NEeSATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HHAMBUAYAJIbHON TpaeKkTOpuu OOpa30BaHUS U KU3HEHHBIX
MJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHUE:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHUN, PacCyKIECHUN, YMEHHUIO BUIETh
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMeld B JCSATEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, TPUPOIbI
1 o01IecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cepbl 4eTOBEYECKON
NEeSATEIBbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYMMOCTH JJIs PA3BUTHUS LIMBUIIM3ALUHY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKM U MaTeMaTHYeCKOW KYyJIbTYypOd Kak
CpPEICTBOM  TO3HAaHUS MHUpa, OBJAJACHHEM MPOCTEUIIMMH  HaBBIKAMU
UCCIIEN0OBATEIBCKOMN eI TENIbHOCTH;

6) pusnyeckoe BocnuTaHUE, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS M
IMOLMOHAJIBHOIO 0JIaronoJayYms:

TFOTOBHOCTBIO TIPUMEHSITh MAaTEMAaTHYECKHE 3HAHHS B MHTEPECAX CBOETO
3I0pOBbs, BEIEHUS 3I0pOBOrO0 oOpa3a >KM3HM (340POBOE MUTAHUE,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXA, pEryispHas Quanyeckas
aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBbIKa pe(IIEKCUU, MPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4ejaoBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:

OpUEHTallMeld Ha TMPUMEHEHHE MATEMaTUYECKUX 3HAHUM JUIsl pelIeHHs
3a/1a4 B 00JIACTH COXPAHHOCTU OKPY’KAIOIIEH Cpe/ibl, INIAHUPOBAHUS MTOCTYTIKOB



Y OLIEHKU MX BO3MOXKHBIX IMOCJIEACTBUI JIJISl OKPYKalOLEN Cpeibl, OCO3HAHUEM
IJI00AJIBHOTO XapakTepa 3KOJOTHYECKHUX MPOOJIEM U MyTel UX PELIEHUS;

8) apmantanusi K M3MEHAKIIMMCH YCJIOBHSIM COLHUAJBHON M
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEWCTBHSIM B YCJIOBUSIX HEONPEAECIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOE€H KOMIIETEHTHOCTH 4€pe3 MPAKTHYECKYIO JESITEIbHOCTh, B TOM
YHUCclie YMEHUE YYHUTBhCS y JpYrux JIOoJAeH, NpuodperaTb B COBMECTHOM
JEeSATEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMHU U3 ONbITA APYTHX;

HEOOXOIUMOCTBhIO B (OPMUPOBAHMM HOBBIX 3HAHUH, B TOM YHUCIE
(GopMynupOBaTh UIEH, MOHATHUS, TUIIOTE3bI 00 OOBEKTaX W SIBICHUAX, B TOM
YHUCJIE paHEee HEM3BECTHBIX, OCO3HABaTh AE(QUUUTHI COOCTBEHHBIX 3HAHUN M
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaThb CTPECCOBYIO CHUTyalUlO, BOCIPHHHMATH
CTPECCOBYIO CUTYaI[MI0 KAaK BBI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTUPOBATh
MIPUHUMAEMBbIE PEIIEHUs U AEUCTBUA, (DOPMYIMPOBATh U OLIEHUBATh PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUA

ba3oBble Jiornyeckue 1eMcTBHUA:

e BBISIBISITH 5 XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHITHI, OTHONMIEHUN MEXy MOHSTUSIMH,
bopmMyIUpOBaTH ONPEAECTICHUS MOHSITHM, YCTaHaBJIUBATh

CYIIIECTBEHHBIA MpU3HAK KJIaCCU(UKAIIUU, OCHOBAHUS JJIsi 000OIIEHMs
Y CpaBHEHUs, KpUTEPHUH MPOBOJAUMOTO AHAIIN3A;

e BOCIPUHUMATH, (HOPMYIUPOBATH M MNPEOOPA30OBHIBATH CYXKJICHHUS:
YTBEPJUTEIbHBIC U OTpUIATEIbHbIC, CIMHUYHBIC, YaCTHbIE U OOIIue,
YCIIOBHBIE;

e BBIBJIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U
MpoTUBOpeurss B (pakTax, MaHHBIX, HAOIIOJACHUSX U YTBEPKIACHUSX,
npejjiarath  KpUTEPUU IS BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JICJIaTh BBIBOJIBI C HCIOJB30BAHUEM 3aKOHOB JIOTHMKH, ETYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKIFOUEHUHN 110 aHAJIOTHH;

e pa3zOupaTh JAOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEPKIEHUH (MpsSMblEe U

OT  TPOTHUBHOIO),  MPOBOAUTH  CAMOCTOSITEJIBHO  HECIIOKHBIC
J0Ka3aTesIbCTBA MaTeMaTUYECKUX (dakToB, BBICTPAUBaTh
apryMEHTaLuIo, OPUBOJUTH  MOPUMEPl U KOHTPIPHUMEDHI,

000CHOBBIBaTh COOCTBEHHBIE PACCYHKIACHUS;

e BbIOMpaTh CHOCOO perieHus: yuyeOHOW 3a1ayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BLIOMpATh HanboJiee MOAXOAANIUMN C y4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUSA:

e HCMOJBb30BATh BOMNPOCHI KAaK  HCCIEAOBATEIbCKUA  HMHCTPYMEHT
No3HaHusA, (GOPMYJIHPOBATH BOMPOCHI, (DUKCUPYIOIIKME MPOTUBOPEUUE,
npo0sieMy, CaMOCTOSITEIbHO YCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUNOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

e TMPOBOJUTH MO CAMOCTOSITEIBLHO COCTaBICHHOMY IUIAHY HECIIOMKHBIM
AKCIIEPUMEHT,  HEOOJIbIIOE  MCCIEIOBAHWE IO  YCTAHOBJICHHUIO



OCOOEHHOCTEl MaTeMaTHYEeCKOro OOBEKTa, 3aBHUCUMOCTEH OOBEKTOB
MEXTy CO00i;

CaMOCTOATENbHO  (popMynupoBaTh OOOOIIEHUS ¥  BBIBOJABI  I10
pe3ynbTaTaMm MPOBEAEHHOTO HAOIOJCHUS, MCCICIOBAHUS, OICHUBATH
JIOCTOBEPHOCTH MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0O000IICHUI;
MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIIECCA, a TAKKE BBIIIBUTATH
MIPEAMOIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ nuHpopmanueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH MH(GOpPMAIMH, JAHHBIX,
HEO0OXOAMMBIX IS PELICHMS 3aJa4H;

BBIOMpaTh, aHAJM3UPOBATh, CUCTEMAaTU3UPOBATh M MHTEPIPETUPOBATH
UH(GOPMALIMIO Pa3INYHbIX BUIOB U (YOPM MpeICTaBICHHS,

BBIOMpATh (OpMY NpPEACTABICHHUS WH(POPMAUUU U WIUTFOCTPUPOBATH
peniaemMble 3a/ladyd CXeMaMH, JuarpaMMamH, MHOM Tpadukoil U ux
KOMOMHAIIUSIMU;

OLICHUBATh HAJEXHOCTh MH(OPMAIIMU IO KPUTEPHSIM, MPENTI0KEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble Ilei/‘ICTBHH:

BOCIIPUHUMATh M (OPMYJIUPOBaTh CYXACHHS B COOTBETCTBUHU C
YCIOBHSIMU W ULEISIMU OOILIEHUs, SCHO, TOYHO, I'PAMOTHO BBIPAXaTh
CBOI0O TOYKY 3pE€HHsS B YCTHBIX M IIMCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS TI0 XOJy PELICHHs 3a/a4yd, KOMMEHTUPOBATH MOJYYEHHBIN
pe3ynbTar;

B XOJ€ 0OCYKIEHUs 3a7aBaTh BOMNPOCHI MO CYIIECTBY OOCYKIaeMOu
TEMBbI, IPOOJIEMBbI, PelIaeMOi 3aJja4H, BbICKA3bIBaTh UJEU, HALIEJICHHBIC
Ha TIOMCK pEUIEHUS, COIMOCTAaBJIATh CBOM CYXIEHHUS C CYKICHUAMHU
IPYrUX YYaCTHUKOB JIHMAJIOTa, OOHApYXUBATh pa3IMuM€ U CXOACTBO
MO3ULIUNA, B KOPPEKTHOU (opme (popMylnpoBaTh pa3HOTIACHs, CBOU
BO3PAXKEHUS;

MPEACTABISATh  pE3yJbTaThl  pEUIEHUs  3aJayd, dSKCIEpPUMEHTa,
UCCJIEIOBAaHMs, TMPOEKTa, CaMOCTOSITENbHO  BbIOMpaTh  (dopmar
BBICTYIUIEHUSI C Y4Y4€TOM 3aJad TMPEe3eHTAlMM U OCOOEHHOCTEH
ayJIuTOpHH;

MOHUMATh M  UCIHOJIb30BaTh  IPEUMYyIlEeCTBA  KOMAHJIHOH U
WHJUBUyaJIbHOM pabOThl MpU PEUIEHUU YYEOHBIX MaTeMaTUYECKHX
3azay;

NpUHUMATh  LI€Jlb  COBMECTHOW  JIEATENIbHOCTH,  IUIAaHUPOBATH
OpraHu3allMi0 COBMECTHOM paboThl, pachpenensitb BUAbl padoT,
JIOTOBapUBATHCS, 00CYXAaTh MPOIIECC U pe3yabTaT paboThl, 0000IIATh
MHEHUS HECKOJIBKMX JIIOJICH;

y4acTBOBaTh B TPYNINOBBIX (opmax paboTel (0OCyKIaeHus, OoOMeH
MHEHUSMH, MO3TOBBIE IITYPMBbl M JAPYTHE), BHIIOJHITH CBOK YacTh
paboThl M KOOPJIMHUPOBATh CBOM JACUCTBUA C JIPYTMMU 4YJI€HaAMU
KOMaH/Ibl, OIIEHUBATh Kauye€CTBO CBOETO BKJAJa B OOUIMI MPOAYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMOJICHCTBHSI.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS
Camoopranusanus:

CaMOCTOSTENIbHO COCTaBISATh IUIAH, AJITOPUTM pPEIICHMs 3aaauu (WiH
€ro 4YacTh), BBIOMpAaTh CHOCOO pelmeHuss ¢ Y4ETOM HMEIOIIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTh W
KOPPEKTUPOBATh BApUAHTHI PELIEHUM ¢ y4ETOM HOBOM MH(OPMALIUH.



CaMOKOHTPOJIb, IMOLHOHAILHBIH MHTEJIEKT:

e BIAAETh CIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJS Ipolecca MU
pe3ynibTaTa pelieHusl MaTeMaTHYeCKOn 3a/1auH;

e TPENBUJIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpPHU PEIICHUU
3aa4i, BHOCHUTb KOPPEKTHUBBI B JESATEIBHOCTh Ha OCHOBE HOBBIX
0OCTOSTENHCTB, HAWIEHHBIX OLUIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pE3yJbTaTa MACSITEIbHOCTH IOCTABICHHOM
HeTM W YCIOBUSAM, OOBSICHATH NPUYUHBI JOCTIDKCHUS — WIIU
HEJOCTM)KCHHUS  IIeNIM, HaxOJuTh  OMMOKY, JaBaThb  OIICHKY
NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHuss B 7 kJjacce oOydarolUiCs MOJYYHUT CIETYIOIIUE
MIPEAMETHBIE PE3YIJIBTATHI:

Yuciia u BBIYMCTICHUS

BbInonHATh, codyeTass yCTHbIE U MUCBMEHHBIE MPUEMBI, apu(PMETHUUECKHE
JEUCTBUA C PAllMOHAIbHBIMU YU CIIAMH.

HaxonuTh 3Hau€HHs YHUCIOBBIX BBIPAXKEHHI, MPUMEHATh Pa3HOOOpa3HbIE
cnocoObl W TOpUEMBI  BBIYUCIECHHUS 3HAYEHUH JPOOHBIX  BBIPAXKECHU,
CoJIep KaluX OOBIKHOBEHHBIC U JIECITUYHBIC TPOOH.

[lepexoauThk OT 0JTHOM (HOPMBI 3aITUCH YUCEN K IPYroil (mpeodpa3oBbIBATH
JNECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B
YaCTHOCTU B O€CKOHEYHYIO JECATUYHYIO IPOOB).

CpaBHHBATh M YIIOPSIIOYMBATH PAIIMOHAIIBHBIE YHCTIA.

OKpyIJIsITh YnCnHa.

BbBINONHAT, OPUKUAKY M OLEHKY pe3yibTaTa BBIUHUCICHUM, OLICHKY
3HAYEHHWI YMCIIOBBIX BBIPAKEHUU. BBITOTHATH HEHUCTBUS CO CTEMNECHSMH C
HaTypaJbHBIMU TIOKA3aTEIISIMH.

[IpuMeHATh NOpU3HAKA  JETUMOCTH, PA3J0XKEHUE Ha  MHOXKUTEIU
HaTypaJIbHBIX YUCE.

Pemate npakTHKO-OPUEHTUPOBAHHBIE 337]a4M, CBA3aHHBIE C OTHOUIEHUEM
BEJIMYMH, MPONOPLHOHAIBHOCTHIO BEJIMYHMH, NMPOLEHTAMU, UHTEPIPETUPOBATDH
pe3ynbTaThl peuieHus 3ajad ¢ y4€TOM OrpaHUYEHUM, CBS3aHHBIX CO
CBOMCTBAaMHU PacCMaTPUBAEMBbIX OObEKTOB.

AJire0panvecKue BbIPaKEeHUs!

Hcnonb3oBarh  anreOpanvyeckyrd  TEPMHUHOJOTMIO W CHUMBOJMKY,
OPUMEHSTH €€ B IPOLIeCCe OCBOEHUS y4eOHOT0 MaTepHala.

HaxoauTe 3HaueHuss OYKBEHHBIX BBIPOKEHUM NMPHU 3aJlaHHBIX 3HAYEHUSX
EepPEeMEHHBIX.

BoinonHsaTe  mpeoOpa3oBaHMsl  EIOrO0  BBIPAKEHHWS B MHOTOYJIEH
NPUBEACHUEM MOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BbINONHATE YMHOXKEHHE OJHOWIEHA HAa MHOTOYIEH M MHOrOWJieHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIbI KBaJpaTa CyMMBbI U KBaJipaTa pa3HOCTH.

OcylecTBIATh Pa3ioKEHUE MHOTOUYJIEHOB HAa MHOMKUTEIU C MOMOUIBIO
BBIHECEHUSI 32 CKOOKM OOIEro MHOXHTEI, TPYNIUPOBKH CJIaraemblx,
npuMeHeHUs! (POPMYJT COKPAIIEHHOTO YMHOKEHHUS.

[IpumeHnsaTy mpeoOpa3oBaHUs MHOTOWIECHOB I PELICHUS pPAa3IUYHbIX
3a/lay U3 MaTeMaTUKH, CMEXKHbBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HATYpAJTbHBIMU IOKA3aTEISIMU JIs
npeoOpa3oBaHusl BHIPAKEHHI.



YpaBHeHNS U HEPABEHCTBA

Pemars nmMHENHBIE ypaBHEHHS C OJHOW NMEPEMEHHOM, IPUMEHSIS ITPAaBUIIA
IIepexosa OT MCXOJHOIO YpPaBHEHUS K pPaBHOCWIBHOMY eMmy. [IpoBepsTs,
ABJISICTCA JIX YUCIIO KOPHEM YPaBHEHHS.

[IpumensaTh rpaduueckre METOAbl PU PEIICHUN JIMHEUHBIX YPABHEHUHN H
UX CUCTEM.

[lonGupats mpuMepsl Map 4YHCeN, SBISIONIMXCA PEHICHUEM IJUHEHHOTO
YPaBHEHMS C ABYMS IIEPEMEHHBIMHU.

CrtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C
IBYMsI TIEPEMEHHBIMH, MOJb3YSICh I'pa(UKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemars cuctembl ABYX JIMHEMHBIX YPAaBHEHUW C JBYMs IIEPEMECHHBIMH, B
TOM 4HuCIie TpadUuecKH.

CocraBiaTe M pemarb JMHEHHOE YPAaBHEHUE WIM CHCTEMY JIMHEWHBIX
YPaBHEHUM [0 YCJIOBHUIO 33/1a4d, HHTEPHPETHUPOBATH B COOTBETCTBHHM C
KOHTEKCTOM 3a1a4M MOJy4EHHBIN pe3yJIbTarT.

DOYyHKIUU

N300paxxaTh Ha KOOPAMHATHOM TMpPSMOW TOYKH, COOTBETCTBYIOLIUE
3aJaHHBIM KOOPAWHATaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alIMCHIBATh YMCIIOBBIC
MIPOMEKYTKH Ha aareOpanvdeckoMm si3bIKe.

OrMeuarb B  KOOPAMHATHOM IUIOCKOCTM TOYKM IO  3aJaHHBIM
KOOpJIMHATaM, CTPOUTHh TrpaduKu JMHEWHbIX QYyHKUUHA. Crpouth rpaduk
dyHkuuu y = [x|.

OnuceiBaTh C NOMOIIBIO (PYHKIMI HK3BECTHBIE 3aBUCUMOCTH MEKIY
BEJINYMHAMU: CKOPOCTh, BPEMs, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOMMOCT,
MIPOU3BOAUTENIBHOCTD, BpEMs, 00BEM pabOTHI.

Haxonuthb 3HaueHre PyHKIMU 1O 3HAYEHHIO €€ apryMeHTa.

[Tonumarte rpaguyeckuii cnocod NpeacTaBiIeHUs U aHaIn3a HH(opManu,
U3BJIEKaTh W UWHTEPHPETUPOBATh HMHPOPMALMIO U3 TPpaQUKOB peabHBIX
IIPOLIECCOB U 3aBUCHUMOCTEM.

K konmy obyuenuss B 8 kjacce oOydaromuiicsi MOJYyYHUT CIEAYIOLIUE
MIPEAMETHBIE PE3YIIBTATHI:

Yuciia v BBIYMCICHUSA

Hcnonp30BaTh HaYaIbHBIE IPEACTABICHUS. O MHOKECTBE JEHCTBUTEIBHBIX
yycen s CpPaBHEHHUSA, OKPYIJEHUS U BBIYUCIEHHWH, HM300pa)aTh
NEUCTBUTEBHBIE YMCIIA TOYKAMU HA KOOPAUHATHOMN MTPSMOM.

[IpuMeHATh MOHATHE aApUPMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOAMTH
KBaJIpaTHbIE KOPHU, UCHOJB3YSl IPU HEOOXOAMMOCTH KAJIbKYJISTOP, BBIOJIHATh
npeo0pa3oBaHusl BBIPAKEHUM, COAEpXkAIIMX KBaJApaTHbIE KOPHHU, HCHOJb3Ys
CBOWCTBA KOPHEWN.

Hcnonb3oBath 3an1ucu OOJIBIIMX U MAJIBIX YUCEN C TOMOILBIO AECATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panvecKue BbIPaKEeHUs

[IpyuMeHATh TMOHATHE CTENEHH C ILENbIM IOKAa3aTeNeM, BBITOJHATH
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKAITUX CTETIEHU C LEJIbIM IMOKA3aTEeIeM.

BbINONHATE TOXKIECTBEHHBIE TPE0OPa30BaHUS PALIMOHATIBHBIX BbIPAXKEHUIM
Ha OCHOBE IPaBUJI ICUCTBUI Ha/J MHOTOUYJIEHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacxitanpiBaTh KBaJApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensaTs npeoOpa3oBaHus BbIPAKEHUHN ISl PEIICHUS pa3IMYHbIX 33724
U3 MaTEMATHUKHU, CMEXKHBIX IIPEAMETOB, U3 PEATIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA



Pewate MHelHbIE, KBapPATHBIE YPABHEHUS U pallMOHAIbHBIE YPABHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBoaUTE MpOCTENUIINE UCCIECAOBAHNSI YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHUCJI€ C MPUMEHEHHEM TpadUyecKux MpeACTaBlICHUH (yCTaHABIUBATD,
MMEET JIM YPAaBHEHUE WA CUCTEMA YPAaBHEHHU pEIICHMS, €CIU HMEET, TO
CKOJIbKO, U MPOYEE).

[TepexoauTs OT CiiOBeCHOU (POPMYIHPOBKH 3a7aud K € anreOpandeckoi
MOJEJIA C TOMOIIbI0 COCTAaBJICHHUS YpPAaBHEHHS WJIM CHCTEMbl YpaBHEHUH,
MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJYyYEHHBIN
pe3yJbTar.

[IpuMeHATh CBOICTBAa YMCIOBBIX HEPABEHCTB [UIsI CPaBHEHUS, OLIEHKH,
pelIaTh JIMHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHOW U UX CUCTEMBI, JaBaTh
rpa@UyUecKyr0 WJUTIOCTPAIMI0 MHOXKECTBA PEIICHUN HEPAaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOYyHKIUU

[ToHuMaTh U UCTIOIB30BATHh (PYHKIMOHAIbHBIC TIOHATUSA U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUYEHHMS), ONPEACNIATh 3HaUYeHUE (PYHKIMU MO 3HAYECHHIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU N0 €€ rpauKy.

Crtpouts rpaduku 31eMeHTapHbIX (QYHKIMA BUIA:
y = kix, y = x2, y = X3,y = x|, ¥ = VX, OmHCHIBAaTH CBOICTBA YHCIOBON

byHKIuM 110 €€ rpaduky.

K konmy obOyuenus B 9 kJjacce oOydYarolIMICS TMOJYYHUT CISTYIOITHE
IIPEIMETHBIE PE3YJIHTATHI:

Yucia 1 BbIYUCJIEHUA

CpaBHMBATH U YHOPSA0UYMBATH pAllMOHAJIBHBIE U UPPALlMOHAIBHBIC YUCTIA.

Bemonuare apudmernueckue ACHCTBHS € palldOHAIBHBIMU YHCIAMU,
coyerass YCTHbIE M TIUCbMEHHBIE TIPUEMBI, BBIIIOJHATh BBIYHUCIEHHUS C
UppallMOHAIBHBIMUA YHCJIaMU.

Haxoguts 3HaueHUs CTENEHEW C MEJIbIMU IOKA3aTeIsIMU M KOPHEW,
BBIUMCJIISATh 3HAYCHUS YUCIIOBBIX BBIPAKCHUM.

OKpyriaTh JACHCTBUTENBHBIEC YMCIA, BBINOIHATH NPUKUIAKY pe3yjbTara
BBIUHMCJICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUM.

YpaBHeHUS U HEPABEHCTBA

Pemrats nvHENHBIE U KBaJpaTHBIE YPABHECHUSI, YPABHEHUS, CBOJISIIIUECS K
HUM, ITPOCTEHIITNE IPOOHO-paAIlMOHATIbLHBIC YPAaBHEHHUS.

Pemiats cucteMsbl IByX JIMHEWHBIX YPABHEHHUM C JABYMSI NIEPEMEHHBIMH U
CHCTEMBI JBYX YpPaBHEHMH, B KOTOPBIX OJHO YpPaBHECHHE HE SBISIETCA
JIMHEWHBIM.

Pemrate TekcToBbIC 3amaumM anreOpanmdecKuM CIOCOOOM C ITOMOIIBIO
COCTaBJIEHUSI yPABHEHUA WM CHCTEMBI JIByX YpPaBHEHUHM C JByMs
MEPEMEHHBIMU.

IIpoBoauTE MpOCTEUIINE UCCIEAOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUU,
B TOM YHCIIe C TMPUMEHEHHUEM TpaUUecKuX MpecTaBieHui (yCTaHaBIUBATh,
AMEET JIM ypaBHEHUE WM CUCTEMAa YPABHEHUU PELICHUS, €CIIH HMEET, TO
CKOJIBKO, U MpoyYee).

Pemrars nuHeitHBIC HEpaBEHCTBA, KBaJIpaTHBIC HEPABEHCTBA, M300pa)kaTh
peIlIEHHE HEPABEHCTB HA YMCIIOBOM MPAMOM, 3aMMCHIBATH PEIIEHUE C ITOMOIIBIO
CHMBOJIOB.



PemaTte cucCTeMBl JIMHEWHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIFOYAIOIIME KBAJPATHOEC HEPABEHCTBO, H300pa)kaTh pEIICHUE CHUCTEMBbI
HEPABCHCTB HA YHMCJIOBOM TMPSIMOM, 3aIllUCBhIBATh PEIIEHWE C MOMOUIBIO
CHUMBOJIOB.

Hcnonbs30BaTh HEPAaBEHCTBA IPU PELICHUU PA3JIMYHBIX 3a7a4.

DOyHKIUU

Pacnio3naBate (pyHKIMM H3yuyeHHBIX BHIOB. [loka3bIiBaTh cxeMaTHUECKU
pacIioIo’KeHUE Ha KOOPAMHATHON TUIOCKOCTH TpaduKkoB GyHKIUH Buaa: Y = KX,
y=kx+b,y=k/x,y=ax2 + bx + ¢,y =x3, y = VX, y = |X|, B 3aBrucumoctu oT

3HaYeHUH K0d()(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIMIA.

Ctpouts 1 n300paxarbh CXeMaTHUYECKH rpapuKy KBAAPATUIHBIX (PYHKIIHH,
ONKCHIBATH CBOMCTBA KBAJIPATUYHBIX (PYHKIUI MO UX IpaduKam.

Pacno3naBaTe kBajpaThuHyro (QYHKIHIO 10 (QopMylse, MPUBOIUTH
MpUMEPBI KBAAPATUUHBIX (DYHKIIMH U3 peabHOM KU3HU, PU3UKH, TEOMETPHH.

YuciioBble MOCTEA0BATEIbHOCTH U MPOTPecCH

Pacno3naBaTh apu(MeTHUECKYl0 M TE€OMETPUYECKYIO MPOTPECCUU MpPHU
pa3HBIX CrocoOax 3aJaHusl.

BBINONHATE BBIYMCIEHHS C UCIOJIb30BaHMEM (QopMysl N-ro 4jeHa
apu(PpMETUYECKON U T€OMETPUUECKON MPOTrPeCCUii, CyMMbI IIEPBBIX N YICHOB.

N300paxaTh 4WiIE€Hbl NOCIEIOBATENbHOCTH TOYKAMHU HAa KOOPJIMHATHOM
MIJIOCKOCTH.

Pemate 3a1a4um, CBSI3aHHBIE C YMCIOBBIMU MOCIEA0BATEIBHOCTAMH, B TOM
yucjae 3aJa4yd W3 PeATbHOW KU3HM (C KCIOJIb30BAHHEM KaJIbKYJSATOPA,
ur(ppoBbIX TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HanmenoBanue KoumnuectBo yacos
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHnTpoJbHbie IIpakTH4eckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchl
nporpaMmMsbl padoThbI padoThbI
Yucna u
1 BBIYHCIICHUS. 25 bubnnoreka IIOK
PanmmonansHbie https://m.edsoo.ru/7f415b90
qucna
5 Anrebpanyeckue 97 bubnuotexa [HOK
BBIPAXKEHUS https://m.edsoo.ru/7f415b90
3 YpaBHeHus u 20 bubmuoteka [JOK
HEPaBEHCTBA https://m.edso00.ru/7f415b90
4 Koopaunats! u 24 bu6nuoreka [IOK
rpaduxu. yHKIUU https://m.edso00.ru/7f415b90
5 [ToBTOpEeHuEe 1 6 bubmuoreka [JOK
0000meHne https://m.edso0.ru/7f415b90
OBUIEE KOJIMYECTBO
YACOB IIO 102 0
I[TPOIT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

HaumeHoBaHue KonuyectBo yacos
Ne DJIeKTpOHHbIe (LM (POBbIe)
/i pa3iesioB U TeM Beero KoHnTpoJbHbie IIpakTH4eckue 0BpasoBaTEIbHEIE PeCYPChI

NporpaMmel padoThI padoThI
Yucna u

1 BBIUMCIICHHUS. 15 bubmorexa LHOK

https://m.edsoo.ru/7f417af8

KBanpaTtHble KOpHU
Yucna u

5 BBIYHCIICHUS. 7 bubnnoreka IIOK
Crenens ¢ nensiM https://m.edsoo.ru/7f417af8
HokKasaresieM
Anrebpanueckue

3 BBIPAKECHUS. 5 1 bubnmnorexka HOK
KBagpatuslii https://m.edsoo.ru/7f417af8
TPEXUIIEH
Anrebpanueckue

4 BBIPAKECHUS. 15 1 bubnmnorexka HOK
Anrebpanueckas https://m.edsoo.ru/7f417af8
IpoOb
VYpaBHeHus u

5 HEPaBEHCTBA. 15 1 bu6muoreka [JOK
KBanparssie https://m.edsoo.ru/7f417af8
YpaBHEHHUS

6 VYpaBHeHus u 13 bubnuotexa [JOK

HCPaBCHCTBA.

https://m.edsoo.ru/7f417af8



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

Cucremsl
ypaBHEHU U
YpaBHeHus u
v HePABCHCTEA 12 bu6nmoreka [IOK
p ' https://m.edso0.ru/7f417af8
HepasencrBa
8 DyHKIUH. 5 bubnmnoreka HOK
OCHOBHBIE TIOHSTHS https://m.edsoo.ru/7f417af8
9 DyHKIHUH. 9 bubnuoreka [JOK
Yucnosbie QyHKIIUU https://m.edsoo.ru/7f417af8
10 [ToBTOpEHME U 6 bubnuotexa [HOK
00001eHNe https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO
YACOBIIO 102

I[TPOTPAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KVIACC

Ne | HaumeHoBaHue KounyecTBO 4acoB
/ DJIeKTpoHHbIe (LM (ppoBbIE)
I pa3iesioB U TeM Beero KoHTpoJibHbIE IIpakTH4eckue 0BpasoBaTEILHEIE PECYPChI
n nporpamMmbl padoThI padoThI
1 Yuciia 1 BBIYUCICHUS. 9 bu6mmoreka [IOK
JleicTBUTEIBbHBIC YKCTIA https://m.edso0.ru/7f419d08
5 ¥/ paBHeHILA i v 1 bu6mmoreka [IOK
HepaBei{CTBa' p aBHveHM 14 https://m.edso00.ru/7f419d08
C OJTHOM TIEPEeMEHHOM
3 ¥/ PaBHEHI I C 1 bubmuorexa [JOK
HepaBeHCTvBa' HCTEMEI 14 https://m.eds00.ru/7f419d08
YpaBHCHHIA
4 ¥/ paBHEHITA i 1 bubmuorexa [JOK
HEPABEHCTEA. 16 https://m.eds00.ru/7f419d08
HepasencrBa
bu6mmoreka [JOK
> Dymxum 16 1 https://m.eds00.ru/7f419d08
6 YucoBsie 15 1 bu6mmoreka [JOK
OCJIEN0BAaTEILHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, 18 1 bu6mmoreka [JOK
cUCTEMAaTH3aInsI 3HaHUH https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO 102 5 0
YACOB I10 ITPOT'PAMME



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08




IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne KoauuecTBo yacoB

n/ Tema ypoka KonTtpoabHubie
Bcero
1| padoThI

DJIeKTPOHHbIE HH(POBbIE
IpakTHyeckue paGoTsl o0pa3oBaTe/bHbIEe pecypChl

ITonsTue paiuOHAJIbHOI'O
quciia

Apudmernueckue
2 JIIEWCTBUSL C 1
parMoHaIbHBIMH YHCIIAMHU

Apudmernueckue
3 JIEHCTBUA C 1
panoOHATBLHBIMHU YUCIIAMU

Apudmernueckue
4 JIEUCTBUS C 1
palMOHAIbHBIMU YHCIIAMU

Apudmernueckue
5 IEWCTBUSL C 1
paloHaIbHBIMU YHUCIaMHU

Apudmernueckue
6 JEHCTBUA C 1
paloHaIbHBIMU YHUCIAMHU

CpaBHenue,
7 YIOPSAIOYMBaHUE 1

panrOHAJIBHBIX YHUCEIT




CpaBHenue,
YIOpSAAOYUBAHUE
palMOHAIBHBIX YHCET

CpaBHenue,
YIOpSAAOYUBAHUE
palrOHAJIBHBIX YHUCEJI

10

CreneHb ¢ HaTypaJIbHBIM
HIOKa3aTeeM

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

11

CrerneHb ¢ HaTypaJbHbIM
IIOKa3aTcJjIEM

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

12

CrerneHb ¢ HaTypaJbHbIM
IIOKa3aTcJjIEM

bubmnoreka IIOK
https://m.edsoo.ru/7f42154e

13

CreneHb ¢ HaTypaJIbHBIM
nokasaresieM

bu6anoreka LIOK
https://m.edsoo.ru/7f4218be

14

CreneHsb ¢ HaTypaJIbHBIM
HOKa3aTeseM

15

Perenue ocCHOBHBIX 3a/1a4
Ha J1Ipo0u, MPOLIEHTHI U3
peanbHON NPAKTUKH

16

Pemienre ocHOBHBIX 3a1a4
Ha ApOoOH, MPOIEHTHI U3
peanbHON NMPAKTUKN

17

Peienre 0CHOBHBIX 3a1a4
Ha JIpoOH, MPOLIEHTHI U3
peanbHON MPAKTUKN

18

Pemnienne ocCHOBHBIX 3a1a4



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

Ha ApoOH, MPOLEHTHI U3
peaNbHON NPAKTUKU

19

[Ipr3Haku AENMMOCTH,
pa3ioKeHUs Ha
MHOKHATEJIM HATYPaJIbHbIX
quCell

20

[Ipr3Haku AenMMOCTH,
pa3JIoKEHUS Ha
MHOKHATEJIM HATYpPaJIbHbIX
qucen

21

PeannHable 3aBUCUMOCTH.
[Tpsimast m oOpaTHas
MPONOPLIMOHATBHOCTH

22

PeannHable 3aBUCUMOCTH.
[Tpsimast u oOpaTHas
MPONOPIIMOHATBHOCTH

23

PeanbHble 3aBUCHMOCTH.
[Tpsimast u oOpaTHas
PONOPLUOHAIBHOCTH

24

PeanbHble 3aBUCHMOCTH.
[Tpsmas u obpaTHas
MPOMOPLUOHATIBHOCTH

25

KonTponbnas pabota mo
Teme "ParimoHansHbIE
yucna"

26

BYKBCHHBIC BBIPpAXKCHUSA

bu6nunorexa LIOK




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

27

Dopmysl

28

Dopmysl

29

Ilepemennsle.
JlonycTumble 3HaYEHUS
[IEPEMEHHBIX

30

[IpeoOpazoBanue
OYKBEHHBIX BBIPaKEHUH,
PacKpBITHE CKOOOK H
MIPUBEJICHUE TTOT00HBIX
claracMbIX

bubmuorexa [JOK
https://m.edsoo.ru/7f41fafa

31

[IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUH,
PacKpbITHE CKOOOK 1
MpUBEIEHNE TTOA00HBIX
cllaraeMbIX

bu6nuorexa [IOK
https://m.edsoo.ru/7f41fd70

32

[TpeoGpa3oBanue
OYKBCHHBIX BBIPOKCHUH,
PacKpbITHE CKOOOK 1
MpUBEIEHNE TTOA00HBIX
cllaraeMbIX

33

[IpeoOpazoBanue
OYKBEHHBIX BBIPAKEHUH,
PacKpBITHE CKOOOK 1
MpUBEIEHNE TTO00HBIX
ClIaraeMbIX



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70

CBoiicTBa CTENEHH C

34 I — bubnunoreka LIOK
P https://m.edso0.ru/7f421382
MoKazaTeyieM
CBolicTBa CTEIICHH C
35 — bubnunoreka LIOK
P https://m.edsoo.ru/7f42154e
roKa3aTeyiemMm
CBolicTBa CTEIICHH C
36 — bubmuorexa [JOK
yp https://m.edso0.ru/7f4218be
1oKa3aTeyiemM
bubmuorexa [JOK
37 M
HOTOMICHET https://m.edso0.ru/7f42276e
bubmnoreka IIOK
38 M
HOTORICHET https://m.edso00.ru/7f422930
39 CrnoxeHune, BEIYUTaHHUE, bu6anoreka LIOK
YMHOKEHHE MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxeHune, BLIYUTAHUE, bu6anoreka LIOK
YMHOKE€HHE MHOTOUYJIEHOB https://m.edso0.ru/7f422cc8
41 CrnoxeHune, BLIYUTAHUE, bu6nuorexa [IOK
YMHO>XEHHE MHOTOUYJICHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BEIYUTAHHUE, bubnunorexa LIOK
YMHOXXEHHE MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 DopMyIbl COKpALIEHHOTO bu6muoreka [JOK
YMHOXEHHUS https://m.edsoo.ru/7f42432a
44 DopMynbl COKpaIEHHOTO bu6muoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f42464a
45 DopMybl COKpPAIIEHHOTO bubnuotexa [JOK



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a

YMHOKECHHUS

https://m.edsoo.ru/7f424c12

46

DopMyIIbl COKPAILIEHHOTO
YMHOKEHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f424fd2

47

DopMyIIbl COKPAILIEHHOTO
YMHOXECHHS

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

48

PaznoxxeHue MHOTOYJICGHOB
Ha MHOXXHUTCIIN

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

49

PaznoxxeHne MHOTO4IEHOB
Ha MHOXHUTCIIN

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

50

PaznoxxeHne MHOTO4JIEHOB
Ha MHOXHUTCIIN

bubmuorexa [IOK
https://m.edsoo.ru/7f4239de

51

PaznoxxeHue MHOTOYJICGHOB
Ha MHOXXHTCIIN

52

KonrponbHas pabora no
Teme "Anredpanyeckue
BBIPAXKCHUS"

53

YpaBHeHue, MpaBUiIa
npeoOpazoBaHus
ypaBHECHHS,
PaBHOCHJILHOCTh
ypaBHEHUU

54

JIuneliHoe ypaBHEHHUE C
OJIHOU ITEPEMEHHON,
pelIeHNe JIMHENHBIX
ypaBHEHUU

55

JIuneliHoe ypaBHEHUE C

bu6nunorexa LIOK



https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de

OJIHOM IIEPEMEHHON,
pelIeHNE JIMHENHBIX
ypaBHEHUH

https://m.edso0.ru/7f420482

JInneliHoe ypaBHEHHE €
OJHOM NEPEMEHHOM,

56 N
pelIeHue JIMHEHHBIX
yYpaBHEHUU
57 Pemenne 3amau ¢ bu6nunorexa [IOK
MMOMOIIBIO YPABHEHHI https://m.edsoo.ru/7f42064e
58 Pemenwne 3agau ¢ bubnuorexa [JOK
MMOMOIIBIO YPABHEHUI https://m.edsoo.ru/7f420806
59 Pemenwne 3agau ¢ bubmuorexa [JOK
MOMOILIbIO YPABHEHUI https://m.edsoo.ru/7f4209a0
60 Pemrenue 3agad ¢ bu6anoreka LIOK
IIOMONIBIO YPaBHEHUI https://m.edsoo.ru/7f420e6e
JInneliHoe ypaBHEHHE €
61 JBYMS TIEPEMEHHBIMU U Bubnmorexa [IOK
o https://m.edso0.ru/7f427c32
ero rpauk
JInneliHoe ypaBHEHHE €
62 JIBYMS TIEPEMEHHBIMA U Bubnmorexa [IOK
yM https://m.edsoo.ru/7f427e8a
ero rpaduk
Cucrema IByX JIMHEMHBIX
63 ABHEHMH C IByMs bubmorexa [JOK
P ™ https://m.edso0.ru/7f42836¢
NepeMEHHBIMHU
64 Cucrema IByX JTUHEHHBIX

YpaBHEHUH C JIBYMSI



https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c

MNEPCMCHHBIMU

CucreMa IByX JTMHEUHBIX

65 YpaBHEHUU C IBYMS
NepeMEHHBIMU
CucremMa IByX JTMHEUHBIX
66 YpaBHEHUH C ABYMsI
NepeMEHHBIMU
67 Pemenne cuctem bubmuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f4284de
68 Perenue cucrem bubmnoreka IIOK
YpaBHEHUU https://m.edsoo.ru/7f42865a
69 Pemenne cucteM bubmnoreka IIOK
ypaBHEHU I https://m.edso00.ru/7f4287d6
70 Pemenue cucrem
ypaBHEHUU
71 Pewenue cucrem
ypaBHEHUU
KonTponbnas pabota no
72 TeMe l'?J'[I/IHeI?IHIIiIe Bubnmorexa [IOK
" https://m.eds00.ru/7f421044
ypaBHEHUSA
73 Koopaunara Touku Ha but6mmorexa [IOK
PAMON https://m.edsoo.ru/7f41de76
but6mmorekxa [IOK
& HHeroBBIe MpoMesky TKH https://m.edsoo.ru/7f41dff2
75 YucnoBsle IPOMEXYTKH



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

Paccrosinue mexnay nByms

76 TOYKaMH KOOPJIUHATHOU
pAMO
Paccrosinue mexnay nByms
77 TOYKaMU KOOPJAUHATHOU
IPsAMOM
IIpssMoyronbHas cucreMa bu6nuoreka [JOK
78
KOOPAMHAT HA MNIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpsamoyroisbHas cucrema bu6nuoreka [JOK
KOOPJMHAT HA MJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumeps! rpaduxos, bubnuoreka [IOK
3aJJaHHBIX (opMyIaMu https://m.edsoo.ru/7f41e8a8
81 [Tpumeps! rpaduxos, bubmuoreka [JOK
3aJJaHHbIX (hopMyTaMU https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpaduxos,
3a/laHHBIX (opMyTaMu
83 Yrenue rpadpukoB bu6muoreka [JOK
pEATbHBIX 3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
84 Yrenue rpadpukoB
pEaIbHBIX 3aBUCUMOCTEN
bubnunorexa LIOK
85 IT
OHATHE (yHKLIHH https://m.edsoo.ru/7f41ef06
86 I'paduk pyHknn
87 CaoticTBa (yHKIUI bubmorexa [IOK

https://m.edsoo.ru/7f41f078



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078

bubnunorexa LIOK

88 Crotictsa dynKipmii https://m.edsoo.ru/7f41f1fe
. but6mmoreka [IOK
89 Jlnseitnas QysKima https://m.edsoo.ru/7f427282
. but6mmoreka [IOK
0 Jluseiinas QysKis https://m.edsoo.ru/7f427412
01 [Toctpoenue rpaduka bu6nuoreka [IOK
JTMHEHHOU QYHKINU https://m.edsoo.ru/7f426d1e
92 [Toctpoenue rpaduka
JTMHEHHOU QYHKINU
93 I'paduk pynkuuu y =|x|
94 ['padux ynkum y =[x|
KonrponbHas pabora no
teme "KoopaunaTsl u
95 rpaduxu. Oyaxun" / brbmiorexa LTOK
P . YHIER https://m.edsoo.ru/7f41f50a
Bceepoccuiickas
npoBepoyHasi paboTa
HTorosast KOHTpOIbHAS
96 abota / Beepoccuiickas bubmmorexa LIOK
p p https://m.edsoo.ru/7f429c6¢c
nmpoBepovHas paboTa
IToBTOpEHME OCHOBHBIX
MOHATHI U METOJIOB Kypca
97
7 xJ1acca, 00001IeHIE
3HAHWI
08 [ToBTOpEHNE OCHOBHBIX bubmuoreka [IOK

MOHATHI U METOJI0B Kypca

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



https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32

7 Ki1acca, 00001eHne
3HAHUMN

[ToBTOpEHKHE OCHOBHBIX
99 MOHATUI U METOJOB Kypca
7 Ki1acca, 00001eHne

3HAHUI

but6mmoreka [IOK
https://m.edsoo.ru/7f42a0e0

IToBTOpEHKHE OCHOBHBIX
100 MOHATHI U METOJOB Kypca
7 xi1acca, 00001eHne

3HAHUH

[ToBTOpEHKHE OCHOBHBIX
101 MOHATHI U METOJOB Kypca
7 xi1acca, 00001eHne

3HAHUH

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

IToBTOpEHKE OCHOBHBIX
102 MIOHATUI U METOJIOB Kypca
7 xnacca, 000011IeH1E

3HAHUH

bu6anoreka LIOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102



https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KVIACC

Ne KonuyecTBo yacos
DJIeKTpOoHHbIe HU(pPOBbIE
n/ Tema ypoka KouTtpoJabHbie
u Bcero p IIpakTH4eckne padboThI o0pa3oBaTebHbIE PeCypPChI
padoThbI
1 KBagparHbIil KOpEHD U3 1 bubnnorexa [HJOK
qucia https://m.edsoo0.ru/7f42d452
[TonsTHe 06 bubmmoreka [IOK
2 1 LT
UPPALMOHAILHOM YHCIIE https://m.edsoo.ru/7f42eaaa
JecsaTuunbie
3 PUOIKCHUS 1
UPPALMOHATBHBIX YUCE
JlecaTuuHbIe
4 NpUOIKEHUS 1
HPPALMOHATBHBIX YHCENT
5 JlelicTBUTENIbHBIE YUCIIA 1
6 CpaBHeHue 1
JEMCTBUTEINIbHBIX YNCET
7 CpaBHeHue L
JIEHCTBUTEIBHBIX YHCET
8 Apudmernueckuii 1
KBaJpaTHBIA KOPEHb
9 VYpaBHeHue Buaa x> = a 1
10 CaoiicTBa 1 bubnuorexa [JOK

apudMeTHIeCKuX

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



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862

KBaJPaTHBIX KOPHEH

CaolicTBa

11 apuMeTHIECKuX bubmorexa LHOK

p . https://m.edsoo.ru/7f42d862

KBaJIPATHBIX KOpHEH
IIpeoOpazoBanue

12 YHCIIOBBIX BBIPAXKECHHUI, bubnnoreka [JOK
CoAepKAIIMNX https://m.edsoo.ru/7f42dd26
KBaJIpaTHBIC KOPHU
[IpeoOpazoBanue

13 YHCIIOBBIX BBIPAKECHUU, bubnnoreka [JOK
CoAepKAIIMNX https://m.edsoo.ru/7f42ded4
KBaJIpaTHBIC KOPHU
[IpeoOpazoBanue

14 YHUCJIOBBIX BBIPAKEHUH, bu6nmoreka [JOK
COJZIEpKAIMNX https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[TpeoGpa3oBanue

15 YHUCJIOBBIX BBIPAKEHUM, bu6nmoreka [JOK
COJZIEpKAMNX https://m.edsoo.ru/7f42e262
KBaJIpaTHBIC KOPHU

16 CTteneHb C 1eIbIM bubmuorexa [JOK
1oKasarejieM https://m.edsoo.ru/7f4354a4
CrannapTHas 3ammch

17 qucia. Pazmepsl bubnuorexa [IOK

00BEKTOB
OKpY’KaroIiero Mmupa (0T

https://m.edsoo.ru/7f436098



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098

DJIEMEHTAPHBIX YaCTHII
JI0 KOCMUYECKUX
00BEKTOB),
JUTUTEIILHOCTh
IIPOIIECCOB B
OKpY’KarolieM MUpe

18 CBolicTBa CTENEHHU € bubnnorexa [HJOK
LEJILIM ITOKAa3aTeIEM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENEHU C bubnuorexa [JOK
LEJIBIM [TOKa3aTelIeM https://m.edso00.ru/7f435648
20 CBolicTBa CTEIICHH C bubmuorexa [JOK
LEJIBIM [TOKa3aTeJIeM https://m.edso00.ru/7f435648
21 CBoiicTBa CTENEHU C bubnmnorexa [JOK
LIEJIBIM TTOKA3aTeNeM https://m.edsoo.ru/7f43599a
99 CBoiicTBa CTENEHU C bubnuotexa [JOK
LIEJIBIM IIOKa3aTeneM https://m.edsoo.ru/7f435ed6
23 KBanpatublil TpéxuneH
24 KBanpatublil TpéxuneH
Paznoxenue
o5 N . bubnmnorexa [JOK
KBAIPATHOTO TpexiieH https://m.edsoo.ru/7f42fd38
Ha MHOXXHUTEIIN
Paznoxenue
26 = ) Bubmorexa LIOK
KBAIPATHOTO TPexTIcHa https://m.edsoo.ru/7f42fd38
HA MHOXUTEIN
97 KonrponbHas padora no bubnnorexka [JOK

temaM "KBazapaTHble

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



https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80

kopHU. CTerneHu.
KBanpatsslii Tpexusnen"

bubnmoreka [JOK
28 Adrepariecicas Apod https://m.edsogru/7f430382
JonycTtumMble 3HaUEHUS
MIEPEMEHHBIX,
29 BXOJISIIINX B
anreOpanvecKue
BBIPOKCHHS
JonycTumMble 3HaUEHUSA
MePEMEHHBIX,
30 BXOJISIIINX B
anreOpanvecKue
BBIPAXKECHHS
31 OCHOBHOE CBOMCTBO bu6mmoreka [IOK
anreOpanyeckoi 1podu https://m.edso00.ru/7f4308e6
. bubnuoteka [JOK
32 Cokpamtetiite Apobefi https://m.edsoo.ru/7f430a8a
. bubmuorexa [JOK
33 Cokpantetiite Apobefi https://m.edsoo.ru/7f430f44
. bubmuorexa [JOK
34 Cokpamtetiite ApoGefi https://m.edsoo.ru/7f430f44
CrnoxeHnue, BBIYNTAHUE,
35 YMHO>XEHHE U JIEJICHUE bubnnorexka [JOK

anreOpanvaecKux
npoobeit

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



https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

CnoxeHue, BEIYUTAHUE,
YMHOXEHUE U JICIICHNE

bubmuorexa [JOK

36 anreOpanvyecKux https://m.edso0.ru/7f4315c0
npobei
CrnoxeHue, BEIYUTAHUE,

37 YMHOXEHUE U JIEJIEHNE bubmumorexa [IOK
anreOpanvecKux https://m.edso00.ru/7f4318c2
npobei
CnosxeHue, BEIYUTAHUE,

38 YMHOXEHHUE U JICJIEHNE bubnnorexa [JOK
anreOpanvecKux https://m.edsoo.ru/7f431a20
npobei
[TpeoOpa3oBanue

39 BBIpAXECHU, bubnnorexka [JOK
COIepKaIINX https://m.edso0.ru/7f43259¢
anreOpanyeckue ApoOu
[Tpeobpa3oBanue

40 BBIpAXKECHU, bubnnorexka [JOK
cozepKaIINX https://m.edso00.ru/7f432736
anreOpanyeckue ApoOu
[Tpeobpa3zoBanue

41 BBIPAKECHUH, bubnnorexka [HOK
cozepKaIINX https://m.edso00.ru/7f432736
anreOpanyeckue Apodu

42 KonTponbhas pabota no bubnnorexka [JOK

Teme "Anredpandeckas

https://m.edsoo.ru/7f431d36



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36

Ipoop"

43 KBanpaTHoe ypaBHEeHHE bubmorexa [JOK
AP P https://m.edsoo.ru/7f42eela
44 Henosnnoe kBanpatHoe bubnnoreka [HOK
ypaBHEHHE https://m.edsoo.ru/7f42eela
45 Henonnoe xBagpaTHOE bubnuoreka [IOK
ypaBHEHUE https://m.edsoo.ru/7f42eela
dopmyna kopHEH
16 KBap ZTHOFOp bubmuorexa [JOK
AP https://m.edso0.ru/7f42f158
YpaBHEHUA
dopmyna kKopHEH
47 KBap ZTHOFOp bubnuorexa [JOK
AP https://m.edso0.ru/7f42f3f6
YpaBHEHUSA
dopmyna KopHEH
48 I(Bap ZTHorop bu6mmoreka [IOK
AP https://m.edsoo.ru/7f42f5a4
YpaBHEHUSA
bu6mmoreka [IOK
49 T B
copeMa Bueta https://m.edsoo.ru/7f42fef0
bu6nmoreka [JOK
T B
50 copeMa Bueta https://m.edsoo.ru/7f430076
Pemenne ypaBHeHUH,
51 CBOIALLIXCS K bubmuoreka [JOK
U https://m.edso0.ru/7f43c542
KBaaApaTHbIM
Pewienue ypaBHeHui,
bu6mmoreka [JOK
52 CBOJISIIIIAXCS K

KBaaApaTHbIM

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



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0

53

[Tpocretimme npoOHO-
paloOHAIbHBIE
ypaBHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f4328c6

54

[Ipocretime npoOHO-
paloOHAIbLHBIE
YpaBHEHUS

bubmuorexa [JOK
https://m.edsoo.ru/7f432b6e

55

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIIBIO
KBaIPAaTHBIX YpaBHEHUM

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

56

Pelenue TeKCTOBBIX
3a71a4 C IOMOUIBIO
KBaJPaTHBIX YPaBHEHUU

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

57

KonTponbnas pabota no
teme "KBanpaTHbie
ypaBHEeHHUA"

bu6nmoreka [JOK
https://m.edsoo.ru/7f4301f2

58

JIuneliHoe ypaBHEHHUE C
JBYMS IIEPEMEHHBIMU,
ero rpauk, IpuMepsl
pelenust ypaBHEHUH B
LEJIBbIX YUCIIAX

59

JIuneliHoe ypaBHEHHUE C
JBYMsI IIEPEMEHHBIMH,
ero rpaduk, IpuMepsl
pElIeHUs] ypaBHEHH B
LEJbIX YUCIIAX

60

JIuneliHoe ypaBHEHHE €



https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

JBYMs TIEPEMEHHBIMH,
ero rpaduk, mpuMepbl
pelIeHus ypaBHEHUH B
IEeJIBIX YHCIIax

61

Pemenue cucrem aByx
JIMHEUHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

62

Pewenne cucreM nByx
JIMHEWHBIX YPABHEHUN C
JBYMsI IEpEMEHHBIMU

63

Pewenne cucreM nByx
JIMHEWHBIX YPABHEHUN C
JBYMsI IEpEMEHHBIMU

64

IIpumeps! perenus
CHCTEM HEJTMHEUHBIX
YpaBHEHUH C JIBYMSI
MEPEMEHHBIMU

65

IIpumeps! perenus
CHCTEM HEJIUHEWHBIX
YpaBHEHUH C IBYMSI
MEPEMEHHBIMU

66

['padmueckas
WHTEpIpETALNS
YpaBHEHUS C ABYMS
MIEPEMEHHBIMHU U CUCTEM
JIMHEUHBIX YPABHEHUN C

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6



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

ABYMs ICPEMCHHBIMUA

67

I'padpuaeckas
MHTEPIIpETALNS
YPaBHEHHUS C ABYMS
IIEPEMEHHBIMU U CUCTEM
JIMHEUHBIX YPABHEHUH C
JBYMsI IEpEMEHHBIMU

bu6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIIBIO
CUCTEM ypaBHEHUH

69

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIIBIO
CUCTEM ypaBHEHUH

70

Pemenne TeKCTOBBIX
3a7a4 C IIOMOIIBIO
CHUCTEM ypaBHEHUI

71

YucnoBble HEPABEHCTBA
U UX CBOICTBa

72

YucnoBble HEPABEHCTBA
U UX CBOICTBa

73

HepaBeHnctBo ¢ ogHOM
[IEPEMEHHOMN

74

JInHeliHbIEe HEPABEHCTBA
C OJIHOM IEPEMEHHOU U
UX pelieHue

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c692

75

JIuHeliHbIEe HEPABEHCTBA

bu6mmoreka [IOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

C OAHOM EPEMEHHOUN U
WX pelleHue

https://m.edsoo.ru/7f42c840

76

JInHeliHbIE HEPABEHCTBA
C OJIHOM IIEPEMEHHOU U
UX pelleHue

77

CucTeMbl THHEHHBIX
HEPABEHCTB C OJJTHOM
MIEPEMEHHOMN U UX
petieHue

bubmuorexa [JOK
https://m.edsoo.ru/7f42ch88

78

CHcTeMBbl JTMHEHHBIX
HEPABEHCTB C OJJTHOM
MIEPEMEHHOMN U UX
petieHue

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

79

CucreMbl TUHEHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHOMN U UX
pelieHre

80

N3o06paxenue pemeHus
JIMHEHHOTO
HEpaBEHCTBA U UX
CHCTEM Ha YHCJIOBOM
IpsIMO

bu6nmoreka [JOK
https://m.edsoo.ru/7f42c9e4

81

N3o06paxenue pemeHus
JIMHENHOT O
HEPaBEHCTBA U UX
CUCTEM Ha YHCIIOBOM

bu6mmorexa [IOK
https://m.edsoo.ru/7f42c9e4



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

IpsAMOi

82

KonTponsHas pabota 1o
temam "HepaBeHcTsa.
Cucremsl ypaBHeHUN"

83

[TousTue GyHKIHH

bu6mmoreka [IOK
https://m.edsoo.ru/7f433c12

84

OO6nactb ornpeaeseHus
1 MHO>KECTBO 3HAYCHUU

byHKUIUM

bubmuorexa [JOK
https://m.edsoo.ru/7f433d84

85

Crioco0b! 3a1anus
byHKUMMA

86

['paduk pynkunu

87

CaolicTBa QyHKINH, UX
0TOOpakeHHe Ha
rpaguke

88

YreHne U NOCTPOCHUE
rpadukoB QpyHKUINN

89

[Tpumeps! rpaduxos
GyHKIHMH, OTpa)karox
peaibHbIE MTPOLIECCHI

90

DyHKIUH,
OTIMCHIBAIOIITUE TIPSMYFO
1 00paTHYIO
POTIOPIIMOHATIEHBIE
3aBUCHUMOCTH, HX
rpaduxu

bu6mmorexa [IOK
https://m.edsoo.ru/7f434bbc



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc

91 ['unepbona
bu6mmoreka [IOK
92 Punepbona https://m.edso00.ru/7f4343e2
_ bubmuorexa [JOK
93 Ipadux pynkuan y = x* https://m.eds00.ru/7f434572
OyHKIMH Y =X?, Y = X3,
y=Vxy=[[
94 rpadguyeckoe penieHmue bubmorexa LHOK
. https://m.edsoo.ru/7f434d38
YpaBHEHUI U CUCTEM
yYpaBHEHUU
[ToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB
95 KypcoB 7 U 8 KJ1accoB, bubnuoreka [IOK
00o01m1eHne 3HaHui / https://m.edsoo.ru/7f4371aa
Bceepoccuiickas
poBepoyHas paborta
HToroBast KOHTpONbHAsS
96 pabota / bubmuorexa [JOK
Bceepoccuiickas https://m.edsoo.ru/7f434eb4
poBepoyHas paborta
[ToBTOpEHNE OCHOBHBIX
97 MHOHATHH U METOJIOB
KypcoB 7 1 8 KJ1accoB,
000011IeHNEe 3HAHWI
08 [ToBTOpEHNE OCHOBHBIX bubnuoreka [IOK

MHOHATHH U METOJIOB

https://m.edsoo.ru/7f43736¢



https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c

KypcoB 7 U 8 KJIaccoB,
00o01mIeHne 3HaHU|

[ToBTOpEHKE OCHOBHBIX
99 MMOHATHHA U METOJOB

KypcoB 7 U 8 KJIaccoB,
00o01mIeHne 3HaHU|

bu6mmoreka [IOK
https://m.edsoo.ru/7f437510

[ToBTOpEHKHE OCHOBHBIX
HOHATHH U METOJI0B

100
KypcoB 7 U 8 KJIaccoB,

000011IeH1Ee 3HAHUI

bubmuorexa [JOK
https://m.edsoo.ru/7f4376b4

IToBTOpEHKHE OCHOBHBIX
MIOHATHI U METOA0B

101
KypcoB 7 U 8 KJIaccoB,

00001IeHnE 3HAHUI

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

[ToBTOpEHKE OCHOBHBIX
MHOHATHH U METOJIOB

102
KypcoB 7 U 8 KJIaccoB,

00001IeHrE 3HAHUI

bu6mmoreka [IOK
https://m.edsoo.ru/7f437858

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102



https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 KVIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoThI

IIpakTnuyeckune padoThl

DJIeKTpOoHHbIe HU(pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

ParmmmonannHEIC mcna,
HMppalMOHaJIbHBIC YKCIa,
KOHEYHBIE U OECKOHEYHBIE
JECATUYHBIC TPOOH

MHOX€eCTBO
JIEHCTBUTEIIPHBIX YHCEIT,
JIeCTBUTEIILHBIC YHCIIa KaK
OeCKOHEUHbIE JECATHYHBIE
napobu

B3auMHO onHO3Ha4HOE
COOTBETCTBUE MEXKIY
MHOECTBOM
JENCTBUTEIILHBIX YUCET U
MHOECTBOM TOYEK
KOOPJIMHATHOW MPSIMOM

CpaBHenue
JIEHCTBUTEILHBIX YHCET,
apupMeTHYECKHUE IEHCTBUS
C IE€UCTBUTEIbHLIMU
YUCITaMHU

[TpubnmxE€HHOE 3HAaUCHNE




BCJINYNHBI, TOYUHOCTH

NPUOIMKESHUS
6 OxpyrieHue ynucen
OkpyrieHue yucen
8 IIpukunaka u oueHka
PE3yNIbTaTOB BBIYUCICHUN
9 [Ipukunka u oneHka
pe3yJIbTaTOB BBIYMCIIEHUM
JIuneiiHoE ypaBHEHUE.
10 Pemenne ypaBHeHnit bubmorex [OK
yp J https://m.edso00.ru/7f43bf66
CBOJAIIMXCS K JUHEHHBIM
JIuneiiHoE ypaBHEHUE.
11 Pemenue ypaBHeHnUH,
CBOJAIIMXCS K JUHEHHBIM
KBagpatrnoe ypaBHeHUE.
12 Pemze[:ine a};I:-IeHI/Iﬁ bubmmorexa [IOK
yp ’ https://m.edso0o.ru/7f43c542
CBOJIAIIUXCS K KBaJPATHBIM
KBagpatrnoe ypaBHeHUE.
13 Pemze[:ine a};I:-IeHI/Iﬁ bubmmorexa [TOK
yp ’ https://m.edso0o.ru/7f43c542
CBOJSIIUXCS K KBaJPATHBIM
14 bukBaagpartHbie ypaBHEHUA bubnmorexa [IOK
AP yp https://m.edsoo.ru/7f43c3d0
15 BbukBaagpaTHbIe YypaBHEHHUS bubmmorexa [IOK
AP yp https://m.edsoo.ru/7f43c3d0
16 [Ipumeps! perienus

YpPaBHEHUU TPEThEU U



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0

YETBEPTOU CTEIIECHEU
pa3IoKEHUEM Ha
MHO>KHTEIIN

[Ipumepsl perieHus
YPaBHEHUH TPEThEU U

17 YETBEPTOU CTEIICHEH
pas3ioKEeHUEM Ha
MHOXKHUTEIH
18 Pemenue npoGHo- bubnuorexa [JOK
palMOHAIBHBIX YPaBHEHUN https://m.edso0.ru/7f43c9b6
Pemenue npoGHo- bubnnoreka [JOK
19 .
palMOHAIBHBIX YPaBHEHUHN https://m.edso0.ru/7f43c9b6
20 Pemennie TekCTOBBIX 33724
anredpanvyeckuM METOI0M
21 Pemrenne TekcToBBIX 3a1a4
anredpandeckuM MeTOA0M
99 Pemnrenue TeKCTOBBIX 3a7a4
anredpandeckuM MEeTOA0M
KonTponbHas padota no
23 TeMe "YpaBHEHHS C OHON
rnepeMeHHon"
VYpaBHeHue ¢ 1ByMst
24 Hf €MEHHBIMU I/IYZ"O bubmiorexa LIOK
P https://m.edsoo.ru/7f43d0b4
rpaduk
o5 VYpaBHeHUe ¢ ABYMs bubnuorexa [IOK

MEPpEMEHHBIMU U €TO

https://m.edsoo.ru/7f43d0b4



https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

rpadux

26

CucreMa IByX JTMHEHHBIX
YPaBHEHUU C ABYMs
IIEPEMEHHBIMU U €€
pelieHue

27

CucreMa IByX JIMHEHHBIX
YPaBHEHUN C ABYMsI
IIEPEMEHHBIMU U €€
pelieHue

28

Cucrema IByX JIMHEMHBIX
YPaBHEHUN C ABYMs
IIEPEMEHHBIMU U €€
pelieHue

29

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C IBYMsI
IIEPEMEHHBIMU U €€
peuieHue

30

Pemenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPYyroe — BTOPOH CTENEHU

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

31

Pemenne cucrem nByx
YpaBHEHUM, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPYyroe — BTOPOH CTENEHU

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

32

Pemenne cucreM nByx



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
Ipyroe — BTOPOH CTEIICHU

33

Pewmenne cucreM nByx
YpaBHEHUH, OJIHO U3
KOTOPBIX JINHEWHOE, a
Ipyroe — BTOPOH CTEIICHU

34

I'paduueckas
UHTEPIIpETALMS CUCTEMBI
YPAaBHEHUN C ABYMs
IIEPEMEHHBIMU

35

Pemrenue TekCTOBBIX 3aa4
anredpanvyeckuM crnocooom

36

Pemnrenuie TeKCTOBBIX 3a7a4
anredpanvdeckuM crnocooom

37

KonTponbHas pabota mo
TeMe "CucTeMbl
ypaBHEHH"

38

HucnoBble HEPABEHCTBA U
HUX CBOMCTBa

39

UucnoBsle HEPaBEHCTBA U
UX CBOMCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ad5a

40

JInneliHbIe HEPABEHCTBA C
OJIHOM MEPEMEHHON U UX
peuieHue

bu6mmorexa [IOK
https://m.edsoo.ru/7f43af08

41

JInneliHbIe HEpABEHCTBA C

bu6mmoreka [IOK



https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08

OJIHOM MEPEMEHHON U UX
pelieHue

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

JIuHeiiHbIE HEPABEHCTBA C

42 OJIHOM NepEMEHHOMN U UX bubmmorexa LIOK
A P https://m.edsoo.ru/7f43af08
pelieHue
Cucrembl TMHEHHBIX
43 HEPABEHCTB C OJTHOM
IIEPEMEHHOM U UX pELICHUE
CucteMbl TMHEHHBIX
44 HEPaBEHCTB C OHOM
IIEPEMEHHOM U UX pELICHUE
CucteMbl TMHEHHBIX
45 HEPaBEHCTB C OHOM
IIEPEMEHHOM U UX pELICHUE
46 KBanpaTHble HEpaBEHCTBA U bubnnorexka [JOK
HX pelIeHne https://m.edso0.ru/7f43b098
47 KBagparHsle HepaBeHCTBA U bubnnoreka [JOK
HX pelIeHue https://m.edsoo.ru/7f43b21e
48 KBanparHble HepaBeHCTBa U bubnuoreka [IOK
HX pEelIeHne https://m.edsoo.ru/7f43b5a2
49 KBagparHsle HepaBeHCTBA U
WX pelieHne
50 KBanpaTHble HEpaBEHCTBA U
UX pelIeHne
51 I'paduueckas bubnnorexa [JOK

HUHTCpHpCTAllnA HCPABCHCTB

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



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098

1 CUCTEM HCPABCHCTB C
ABYMA ICPEMCHHBIMHA

I'paduueckas
MHTEpIpeTaIys HEPaBEHCTB

52
Y CHCTEM HEPaBEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTponbHas padora no
teme "HepaBencraa"
54 KBanpatuunas ¢pynkius, eé bubnnoreka [JOK
rpaduk U CBOKWCTBA https://m.edso0.ru/7f4396c6
55 KBanparuunas ¢pynkius, eé bubnuorexa [JOK
rpaduk U CBOKWCTBA https://m.edsoo.ru/7f439842
56 KBanpartuunas ¢pyHkus, eé bubnnorexka [JOK
rpaduk u cBoiicTBa https://m.edso00.ru/7f4399b4
[Tapabomna, KoopuHATHI
57 BEPIIUHBI TapaboJIbl, OCh bubmmorexa [OK
P P ’ https://m.edsoo.ru/7f439eb4
CUMMETPUU N1apaboJIb
ITapaboia, KOOPAUHATEI
58 BE pHII/IHBI na a%fmm 0Ch bubmmorexa [TOK
P P ’ https://m.edsoo.ru/7f43a03a
CUMMETPUU NapaboJIbl
ITapaboia, KOOPAUHATHI
59 BE pHII/IHH na agl(l)nm 0Ch bubmmorexa [JOK
P P ’ https://m.edsoo.ru/7f43alac
CUMMETPUU NapaboJIbl
[Tapaboina, KOOpAMHATHI
P P bubmuorexa [JOK
60 BEPIIHUHBI MTapaboJIbl, OCh

CUMMETPUU NTapaboJIb

https://m.edsoo.ru/7f43a31e



https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e

61

[Tapaboia, KOOpAMHATHI
BEPILIMHBI TapaloIbl, OCh
CUMMETPHH 1apaboJIbl

bubmuoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapaboia, KOOpAMHATHI
BEPILIMHBI TapaldoIbl, OCh
CUMMETpPUHU TapadoIbl

63

I'paduxu Gynkmuii: y = kx,
y = kx + b, y=k/x, y=x3,
Y=VX, y=[X]

64

I'padukn pynkumii: y = kx,
y = kx + b, y=k/x, y=x8,
y=VX, y=[X|

65

I'padukn pynkumii: y = kx,
y = kx + b, y=k/x, y=x3,
y=vX, y=[|

66

I'padpuxu Gynkmmii: y = kx,
y = kx + b, y=k/X, y=x3,
y=vx, y=[X|

67

I'padpuxu Gynkmii: y = kx,
y = kx + b, y=k/X, y=x3,
y=vX, y=|X|

68

I'padpuxu Qynkmii: y = kx,
y = kx + b, y=k/X, y=x3,
y=vX, y=[X|

69

KonTponbhas padota no
teme "@yHKIun"

bu6mmorexa [IOK
https://m.edsoo.ru/7f43ab84



https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84

20 [TonsiTue yncaoBoi bubmuorexa [JOK
[10CIE€A0BATEIBHOCTH https://m.edso00.ru/7f43e6c6
3aganue

71 MOCJIEI0BATEIILHOCTH bubmuorexa [JOK
PEKYppEHTHOM (HOpMYIIOi 1 https://m.edsoo.ru/7f43ebda
dhopMyIoii N-To uIeHa
Apudmernueckas u

72 reoMeTpuyecKas bubmorexa HOK

porpece https://m.edsoo.ru/7f43ed7e
mpor uu
Apudmernueckas u Eu OK
73 reoMeTpuyecKas nosmoteka I
https://m.edsoo.ru/7f43f3b4
MIPOTpeECCUu
®opmyIbl N-To yiieHa
apupMeTUYECKON U
74 reOMETPUYECKON bubmorexa HOK
. https://m.edsoo.ru/7f43f58a
MIPOTPECCUI, CYMMBI
MEePBBIX N YWICHOB
@opMyIbl N-TO YIeHa
apupMeTUYECKON U
75 reoMeTpUUYECKOi bubmorexa HOK
porpecenii, ¢ https://m.edsoo.ru/7f43ef2c
por Ui, CYMMBI
MEePBbIX N YICHOB
@opMyIbl N-TO YIeHa
76 apupMeTHIECKON U bubnuorexa [JOK

r€OMETPUYECKOMN
IIPOrpeCCUil, CyMMBI

https://m.edsoo.ru/7f43f0c6



https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
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IMCPBLIX N 4JI€HOB

77

®opMyibl N-TO YjieHa
apudmeTnyecKoit u
reOMETPUYECKOMN
MPOTrPECCUM, CYMMBI
MEPBBIX N YWICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f72e

78

@opMyIbl N-TO YIeHa
apumeTnyecKoi u
r€OMETPUYECKOMN
MPOTrPECCUM, CyMMBI
MEPBBIX N YICHOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f43f8a0

79

N300pakeHne 4ICHOB
apuMeTHIecKoi u
r€OMETPUYECKON
nporpeccuii TOYKamMu Ha
KOOP/AMHATHOH MJIOCKOCTH

80

N3o0pakeHune 4ieHOB
apupMeTUYECKON U
r€OMETPUYECKON
IIPOrpeccuil TOYKaMu Ha
KOOPJAMHATHOM TUIOCKOCTH

81

JInHenHEbI 1
AKCIOHEHUIHAIBHBIN POCT

82

CHoXXHEIE IMPOLCHTLI

bu6mmorexa [IOK
https://m.edsoo.ru/7f43fe0e

83

CrnoxHEIe MMPOLCHTLI

bu6nmoreka [JOK



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e

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

84

KonrponsHas pabora no
TeMme "Uuciosbie
OCJIEN0BATEILHOCTH"

bubmuoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHUE, 0600IICHNE 1
CHCTEMAaTH3aINsI 3HaHUH.
3anuch, CpaBHECHHE,
TIEUCTBUS C

e CTBUTEIbHBIMU
YUCJIAMH, YHCIIOBas TIpsiMast

86

[ToBTOpEeHME, 0000IIEHNE 1
cHUCTEMaTH3als 3HAHHM.
IIpoLeHThI, OTHOIICHHUS,
MPOTOPILINHN

87

[ToBTOpEeHue, 06001IeHNE 1
cHCTEMaTH3aIlHs 3HAHUH.
Oxpyrienue,
NpUOIIIKEHNE, OLIEHKA

88

[ToBTOpEeHUE, 06001IEHNE 1
cUCTEeMaTH3aIlHs 3HAHUH.
Perienue TekcToBBIX 3a/1a4
apu(hMETHUECKUM
crocooom

bu6mmoreka [JOK
https://m.edsoo.ru/7f443b12

89

[ToBTOpeHue, 06001IeHNE 1
CUCTEeMAaTH3alHsI 3HAHHA.
Pemnrenue TeKCTOBBIX 3a1a4
apuMeTUIECKIUM

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



https://m.edsoo.ru/7f4401a6
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https://m.edsoo.ru/7f443cd4

CII0COOOM

90

[ToBTOpEeHuE, 0000IIEHNE U
CHCTEMAaTH3aINsI 3HaHUH.
Pemenune TeKCTOBBIX 3a1a4
apumeTnuecKuM
CII0cO00M

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHH.
[TpeoOpaszoBanue
anredpandecKux
BBIPXCHUH, TOMYyCTUMbBIC
3HAYCHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f4441ca

92

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3anus 3HaHH.
[Ipeobpa3zoBanue
anreOpanyecKux
BBIpOKEHUH, TOMyCTUMbBIE
3HAYEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpEeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
[IpeoOpa3zoBanue
anreOpandecKux
BBIPKCHUH, JIOMYCTUMBIC
3HAYCHHS

bu6mmoreka [JOK
https://m.edsoo.ru/7f4446f2

94

[ToBTOpeHue, 06001IeHNE 1
cUCTEMaTH3aIlNs 3HAHUH.
[IpeobpazoBanue

bu6mmoreka [JOK
https://m.edsoo.ru/7f444a94



https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2
https://m.edsoo.ru/7f444a94

anredpanvecKux
BBIpa)KCHI/If/'I, A0IMYCTHUMBIC
3HAYCHUS

95

[ToBTOpeHUEe, 06001IICHNE 1
cucTeMaTu3anus 3HaHHM.
@yHKIUNU: TIOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX
byHKIUH

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

96

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHHM.
OyHKIUH: TOCTPOCHHE,
CBOWCTBA U3YYCHHBIX

byHKIUH

bu6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpenue, 0600IIEHNE U
CUCTEMAaTH3alMsl 3HAHUMH.
QyHKIUU: TIOCTPOCHHUE,
CBOMCTBA NU3yYEHHBIX

byHKIUH

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

98

[ToBTOpEeHue, 06001IeHNE 1
CHCTeMaTH3alus 3HaHUH.
QyHKIUU: IOCTPOCHHUE,
CBOMCTBA M3Y4E€HHBIX

byHKIHIT

bu6mmoreka [JOK
https://m.edsoo.ru/7f4452e6

99

[ToBTOpeHue, 06001IeHNE 1
CUCTEeMAaTH3aIHsI 3SHAHHA.
I'paduueckoe penienue
YPaBHEHUU U UX CUCTEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f445516
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[ToBTOpeHUEe, 0600IICHNE 1
cucTeMaTu3anus 3HaHHM.

100 1
I'paduueckoe penieHne

YpaBHEHUI U UX CUCTEM

Hrtorosas KOHTpoOJIbHAS

101 1
pabora
102 O6001menue u ) 1
cucreMarui3anuvs 3HaHUU
OBUIEE KOJIMYECTBO

YACOB I10 ITPOITPAMME 102







MPOBEPAEMbIE TPEEOBAHWA K PE3YTbTATAM OCBOEHMSA OCHOBHOM
OBPA3OBATEJIbHOM NPOrPAMMbI

7 KITACC
Kon
npoeeps .
eMOro lMpoBepsieMble NpeaMeTHbIE pe3yNnbTaTbhl OCBOEHMS] OCHOBHOM
obpasoBaTenbHOW NporpamMMbl OCHOBHOIO 00LLLEero 06pa3oBaHus
pesynbT
ata
1 Yucna v BblMUCneHns
11 BbINonHATL, coveTas yCTHbIE Y MUCbMEHHbIE MPUEMBI, apudmeTndeckmne

OEencTBua ¢ paunoHanbHbIM YNCITaMK

HaxoauTb 3Ha4YeHUs YNCINOBbLIX BbIPAXXEHWUI, NPUMEHSATb pasHoobpasHble
1.2 cnocobbl U NPUEMBI BbIYMCNEHUSA 3HAYEHUI APOOHBIX BbIpaXXeHWUIA, coaepXaLlnx
0ObIKHOBEHHbIE M AeCATUYHbIE ApotU

MepexoouTb OT 04HON hOpMbI 3anncK Ynucen K gpyron (npeobpasoBbiBaTb
1.3 AECATUYHYH0 4p06b B OObIKHOBEHHYIO, OObIKHOBEHHYHO B ECATUYHYIO, B
4YacTHOCTN, B 6ECKOHEYHYIO AECATUYHYI0 Apobb)

14 CpaBHVIBaTb nynopagodmeaTtb paunoHalribHblie Yncna

15 OkpyrnaTb yncna

BbINONHATL NPUKMAOKY M OLEHKY pe3ynbTaTa BbIMUCIEHWUI, OLEHKY 3HaYeHMUN
1.6 YMCMOBbIX BblpaXXeHWU. BbINONHSATL AECTBUSA CO CTEMEHAMU C HATypasbHbIMK
nokasaTtensiMm

an/IMeHFITb NPU3HaKM OeNMMOCTU, pas3fioXXKeHne Ha MHOXUTENNN HaTypalbHbIX

1.7
yucen
PewaTtb npakTMKO-OpUeHTUPOBAHHbIE 3aa4u, CBA3aHHbIE C OTHOLUEHNEM

18 BENNYMH, NPONOPLMOHANBbHOCTBIO BEMTIMYUNH, MPOLIEHTAMKN, MHTEPNPETUPOBATL

' pesynbTaTbl pelleHns 3aay ¢ y4ETOM OrpaHU4eHui, CBA3aHHbIX CO CBOMCTBaMU

paccmaTpuBaemMbiX 0ObEKTOB

2 Anrebpanyeckne BblpaxXeHUs

2.1

Ncnonb3oBaTb anrebpanyeckyto TepMUHOSOMMIO U CUMBOJSIUKY, NPUMEHSITL €€ B




npoLecce 0CBOeHUs y4ebHoro Matepuana

HaxoauTb 3HayeHus 6yKBeHHbIX Bblpa)KeHI/IIZ npn 3agaHHbIX 3HA4YEHUAX

2.2
nepeMeHHbIX
53 BbinonHATe NnpeobpasoBaHms LEenoro BbipaXeHusi B MHOrOYNeH npuBeaeHneM
' Nogo0bHbIX cnaraemMbixX, packpbiTUEM CKOBOK
24 BbINONHATE YMHOXEHME OQHOYNIeHa Ha MHOMOYSIEH U MHOrOYIeHa Ha MHOMOYSIEH,
' NPMMeHATb OPMYyrbl KBagpaTa CyMMbl U KBagpaTta pasHOCTH
OcyLLecTBnATb pPa3noXXeHNne MHOrOUYIEHOB HA MHOXWUTENN C MOMOLLbIO
2.5 BblHECEHWNSA 32 CKOOKM 0BLLEro MHOXUTENS, rPYNMNMPOBKM Craraemblx,
npMMeHeHns bopMyn COKpaLLEHHOro YMHOXEHUS
26 MpumeHATb NnpeobpaszoBaHMs MHOTOYNEHOB AN PELUEHNST pa3NNYHbIX 3aday 13
' MaTeMaTUKK, CMEXHbIX NPeaMETOB, U3 peanbHON NPaKTUKK
57 Mcnonb3oBaTb CBOMCTBA CTEMEHEN C HaTyparibHbIMU nokasaTtenamu ang
' npeobpa3oBaHus BblpaXKeHUI
3 YpaBHEHUSA N HEpaABEHCTBA
PelaTb NnHelHbIE ypaBHEHWUSI C OAHON NEPEMEHHOM, NPUMEHSISt NpaBunia
3.1 nepexoda OT UCXOAHOro ypaBHEHUS K paBHOCUNIbHOMY eMy. MpoBepsThb,
ABNSAETCS NM YNCINO KOPHEM YpaBHEHMUS
32 MpuMmeHATb rpachmnyeckne metToabl NPU peELLEHNN NMNHENHBIX YPaBHEHUIN N NX
' cucTem
33 MoabvpaTb NnpuMepbl Nap Yncen, SBMSWMXCA peLleHneM NMHENHOTO
' ypaBHEHWs C ABYMS NepeMeHHbIMU
CTpouTb B KOOPAMHATHOW MAOCKOCTM rpacomk IMHENHOIO YpaBHEHUS C ABYMS
3.4 nepeMeHHbIMU; NONb3ySACh rPadnKoM, MPUBOANTL MPUMEPHI PELLEHNS
ypaBHEHWS
35 PelwaTtb cuctembl ABYX NUHENHbLIX YPaBHEHWI C ABYMSI NepeMEeHHbIMU, B TOM
' yucne rpadmyecku
CocTaBnsaTb M pewarb NIMHEHOE YpaBHEHME UNN CUCTEMY NNHENHbBIX YPaBHEHUN
3.6 Mo YCNoBWIO 3afa4n, MHTEPNPETMPOBATbL B COOTBETCTBMM C KOHTEKCTOM 3a4a4u
NOSyYeHHbIN pesynbTaT
4 KoopaunHatbl 1 rpadoukn. OyHKLMK




M306paxkaTb Ha KOOPAMHATHOM NPSIMON TOYKW, COOTBETCTBYIOLLME 3a4aHHbIM
4.1 KoopAuHaTam, nyyn, oTpesku, MHTepBarbl, 3anMcbiBaTb YACOBbIE MPOMEXYTKM
Ha anrebpan4eckom s3blke
4.2 OTmMeyaTb B KOOPAUHATHOW NAIOCKOCTW TOYKM NO 3a4aHHbIM KOOpAMHaTam
4.3 CtponTtb rpadmku IMHENHbIX QYHKUMIA. CTponTb rpadmk yHKUMK Y = |X|
OnucbiBaTb C NOMOLLbIO (PYHKLMIN U3BECTHbIE 3aBUCMMOCTU MeXay BennYnHamu:
4.4 CKOPOCTb, BPEM4, pacCTosiHMeE, LIeHY, KONM4ecTBO, CTOMMOCTb,
Npoun3BOANTENBHOCTb, BpeMsi, 00 bEM paboTbl
4.5 HaxoauTb 3HayeHue PyHKLMM N0 3HAYEHUIO €€ apryMeHTa
MoHnmaTb rpadmyecknii cnocob npeacTaBneHnst U aHanmsa nHdopmauuu,
4.6 n3BnekaTb U UHTEpNpeTUpoBaTbh MHPOPMaLMIO U3 rpaddMKOB pearnbHbIX
NpPoLLeCCOB N 3aBUCUMOCTEN
8 KJIACC
Kog .
NPOBEPSIEMOro MpoBepsieMble NpeaMeTHbIE pe3ynbTaTbl OCBOEHUS OCHOBHOW
obpasoBaTenbHON NporpamMmmMbl OCHOBHOIO 06LLero o6pasoBaHus
pesynbTaTa
1 Yucna n BbluMCnEeHUA
Mcnonb3oBaTb HavanbHble NpeacTaBNeHns O MHOXECTBE AENCTBUTENbHbIX
1.1 4yucen Ans cpaBHEHUS, OKPYTIIEHUS N BbIYMCIEHMIN, n30bpaxaTb
OENCTBUTESNbHbIE YMCNa TOYKaMM Ha KOOPAMHATHOW NPSIMOMN
MpuMeHATb NOHATHE apnPMETNYECKOro KBagpaTHOro KOPHS, HaXoauTb
19 KBagpaTHbIE KOPHMW, MCNONb3ys NPU HEOOXOANMOCTU KanbKynaTop,
' BbINONHATL Npeobpa3oBaHUSA BbipaXXeHWI, COAEePKaLLUMX KBagpaTHbIe
KOPHW, UCNONb3Yysi CBOMCTBA KOPHEW
13 Mcnonb3oBaTb 3anncu 60nbLUNX U MarbiX YACEN C MOMOLLbIO AECATUYHbIX
' ApobGen n cteneHen yncna 10
2 Anrebpanyeckne BblpaxeHus
MpMMEeHATb NOHATME CTENEHM C LienbiM NoKasaTenem, BbiNoNHATb
2.1 npeobpasoBaHnNs BblpaXXeHWI, COAEPKaLLUX CTEMEHN C LefnbiM
nokasarenem




2.2

BbINONHATL TOXAECTBEHHbIE NPe0Opa30BaHUSA paLMOHaIbHbIX BbIPaXXEHWUN
Ha OCHOBe MpaBui AECTBUI Ha4 MHOro4YneHaMm u anrebpanyeckumm
apobsimn

2.3

PacknagpiBaTb KBagpaTHbI TPEXYNEH HA MHOXUTENN

2.4

MprMeHsiTb Npeobpa3oBaHNsA BbipaXKeHWUIA AN PELLEHUs] pasnNYHbIX 3aaad
N3 MaTeMaThKK, CMEXHbIX NPEAMETOB, U3 pearnbHON NPaKTUKK

ypaBHeHI/IFI N HeEpaBeHCTBa

3.1

PelaTb NuHeliHble, KBagpaTHble YpaBHEHMS U paLMoHarbHble YpaBHEHUS,
CBOASALLMECS K HUM, CUCTEMbI ABYX YPaBHEHUI C ABYMS MEPEMEHHbIMM

3.2

MpoBoauTb NpoCTENLLME NCCNeaoBaHNSA YPaBHEHNA U CUCTEM YPaBHEHWUHN,
B TOM 4ucCrie ¢ NpuMeHeHneM rpadmyeckux npeacrasneHnn
(ycTaHaBnuBaTb, UMEET i1 YpaBHEHME UMM CUCTEMA YPABHEHUIN peLLeHNs,
€Cnn UMeeT, TO CKOMbKO, 1 npoyee)

3.3

MepexoguTb OT CrioBEeCHON hOpMYyNUPOBKKN 3ada4mn K e€ anrebpanyeckon
MOZENU C MOMOLLIbIO COCTaBNEHUS YpaBHEHUSA NN CUCTEMbI YPaBHEHUN,
NMHTEpNpeTUpoBaTb B COOTBETCTBMM C KOHTEKCTOM 3a4a4v NOMyYeHHbIN
pe3ynbTaT

3.4

MprMeHATb CBOMCTBA YMCMNOBbLIX HEPABEHCTB ANSA CPABHEHUS, OLIEHKN,
pelwaTb IMHENHbIE HEPABEHCTBA C O4HOMN NEPEMEHHON U UX CUCTEMDI,
JasaTtb rpadouyeckyro UNNICTPaLmio MHOXECTBA peLleHNn HepaBEeHCTBA,
CUCTEMbl HEPABEHCTB

OyHKUMN

4.1

MoHuMaTb M Mcnonb3oBaTh PYHKUMOHANbHbBIE NOHATUSA N A3bIK (TEPMUHDI,
cumBosnMyeckne oboaHadeHnst), onpeaensTb 3HavyeHne OyHKUMN no
3HaAYEHUIO aprymeHTa, onpeaensaTb CBOMCTBA (PyHKLMK NO €€ rpadmky

4.2

CTpouTb rpadukm anemMeHTapHbIX YHKUUA BUaa:

y=k/x

k/x




, Y =X3, y = x3,y = [X], onucbIBaTb CBOMCTBA YNCNOBOM OYHKLMN MO eé
rpadomky

9 KNACC
Kopg, -
NPOBEPSIEMOro lMpoBepsieMble NpeaMeTHblEe pe3ynbTaTbl OCBOEHUSA OCHOBHOW
obpasoBaTenbHOM NPorpaMmbl OCHOBHOrO 06Lero obpasoBaHus
pesynbTaTa
1 Uuncna v BbluMCNeHUs
11 CpaBHuBathb 1 ynopagodvsaTb pauMoHanbHble U MppaunoHarbHble
' yucna
BbInonHATL apudmeTndeckne 4eNCTBUs C paumoHanbHbIMU YUCaMMu,
1.2 coyeTast YCTHbI€ U MMCbMEHHbIE MPUEMBI, BbINOMHATL BbIYUCIEHUS C
nppaumoHarnbHbIMU YUCriamm
13 HaxoauTb 3Ha4eHus cTeneHen ¢ uernbiMy nokasaTensamMu 1 KOpHeH,
' BblMNCNATE 3HAYEHNSA YMCINOBBIX BbipaXXeHUI
14 Okpyrnatbe AeNCTBUTENBbHbIE YUCHA, BbINOMHATL NPUKUAKY pesynbTata
' BbIYMUCIEHWNI, OLLEHKY YNCIIOBbLIX BblPaXXEHWUN
2 YpaBHeHMs U HepaBeHCTBa
21 PelwwaTb nnHenHble 1 KBaapaTHble YPaBHEHWS, YpaBHEHMWS, CBOAALLMECS
' K HAM, NpocTenwme opobHO-paumoHanbHble ypaBHEHNS
Pewatb cuctemMbl ABYX JIMHENHbLIX YPaBHEHUI C ABYMS NEePEMEHHbIMU U
2.2 CUCTEMbI ABYX YPaBHEHUN, B KOTOPbIX OOHO ypaBHEHUE He SBNAETCH
NUHENHBIM
Pewatb TekcToBbIE 3aga4n anrebpanydeckum cnocobom ¢ NOMOLLbIO
2.3 COCTaBIIEHUS yPaBHEHUSA UM CUCTEMbI ABYX YPABHEHWUI C ABYMS
nepeMeHHbIMK
MpoBoanTb NpocTenLLne NccrnefoBaHns ypaBHEHU U CUCTEM
24 ypaBHEHWI, B TOM Yucne ¢ NpUMeHeHNeM rpapmnyeckmx npeacraBneHum
' (Hanpumep, ycTaHaBnMBaTb, UMEET NN ypaBHEHME UNN CUCTEMA
YypaBHEHWI peLleHunsl, eCNN UMEET, TO CKOJTbKO)
25 PelwaTb nnHenHble HEPaBEHCTBA, KBagpaTHbIE HEPaBEHCTBA,

n3obpaxaTtb peLleHne HepaBEeHCTB Ha YMCIIOBOM NPSIMOM, 3anucbiBaThb




pewieHne ¢ NnoMoLlbo CMMBOJ10B

2.6

PeluaTb cMcTeMbl NIMHENHBLIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKMOYaloLLME KBagpaTHOE HEPaBEHCTBO, N306paxaTb pelueHmne
CUCTEeMbl HepPaBEHCTB Ha YMCIIOBOM NPSMOMN, 3annCbIBaTh PELLEHME C
MOMOLLIbIO CUMBOJIOB

2.7

Mcnonb3oBaTtb HepaBeHCTBa Nnpu peleHnn pasnnyHblX 3agad

OyHKUMN

3.1

PacnosHaBaTb yHKUMM M3YYEeHHbIX BUOOB. [1oKa3biBaTb CXeMaTU4eCKM
pacrnonoXeHne Ha KOOPAMHATHOM MAOCKOCTU rpadhnKoB OYHKLMIA BUAA:
y=kX, y=kx+b, y=k/X, y=ax2+bx+c, B 3aBUCMMOCTUN OT 3HAYEHUI
KoahpnumeHToB, onnckIBaTb CBOMCTBA OYHKLINK

3.2

lMokasbiBaTb CXeMaTUYECKM PacronoXeHne Ha KoopanHaTHON
nnockocTu rpadomkoB pyHKUMM Buga y = VX, y = |X| n onucbiBatb
CBOMCTBA (PyHKLMI

3.3

CTpouTb 1 n3obpaxaTb CxeMaTndeckm rpadmkm KBagpaTUYHbIX
OYHKUMIA, ONNCBIBaTbL CBOMCTBA KBagpaTUYHbIX OYHKLWIA NO UX
rpagomkam

3.4

PacnosHaBaTb kBagpaTuUyHyo yHKLMIO MO dhopMyne, NpuBoauTb
npumepbl KBaapaTUdHbIX YHKLUNA N3 peanbHOW XU3HN, (OU3KKHN,
reomeTpum

ApudmeTnyeckasl n reomeTpudeckas nporpeccum

4.1

PacnosHaBaTb apudMeTUHECKYH 1 FEOMETPUYECKYIO NPOrPeccHn nNpu
pasHbIX cnocobax 3aaaHus

4.2

BbINOMHATL BBIYUCINEHUS C UCMONB30BAHMEM (POPMYIT N-TO YreHa
apudMeTUYECKON 1 TEOMETPUYECKOW NPOrPECCUI, CYMMbI NEPBbLIX N
YyneHoB

4.3

M3obparkaTb YneHbl nocnenoBaTenbHOCTN TOYKaMM Ha KOOPAMHATHOM
NII0CKOCTU

4.4

PelwaTb 3agayun, cBsA3aHHbIE C YMCITOBbIMU NOCNEA0BaTENbLHOCTAMU, B
TOM 4ucCrne 3agayn u3 peasnbHOW XU3HU (C UCMOSb30BaAHNEM
KanbKynatopa, LMdpoBbIX TEXHONOMNIA)




NMPOBEPAEMBIE SNEMEHTbI COOEP>XAHUA

7 KINNACC
Koa [MpoBepsieMblt 3NEMEHT Coaep>KaHNS
1 Yucna v BbluMCneHus
[pobun 0ObIKHOBEHHbIE U AECATUYHbIE, NepPeXo OT OAHOM POPMbI 3anucK
1.1 apobein k gpyron. MNoHsaTWE paumoHanbHOro Yncna, 3anucb, CpaBHEHME,
ynopsgoyvvBaHne paumMoHanbHbIX Yncen
12 ApudmeTtnyeckne ENCTBUS C paunoHansHbiMn Yucnamu. PeleHme 3agay
' N3 peanbHOW NPaKTUKN Ha YacTu, Ha apobu
13 CrteneHb € HaTypanbHbIM NOKa3aTeneMm: onpegenexnune, npeobpasoBaHune
' Bblpa)X€HWN Ha OCHOBE onpeaerieHnsd, 3annucb 6onbLINX Yncen
MpoueHTbl, 3anncb NPOLUEHTOB B BuAe Apobu n apobu B BUAE NPOLEHTOB.
1.4 Tpwn OCHOBHbLIE 3a4a4n Ha NPOLIEHTbI, peLleHne 3a4a4d U3 peanbHON
NpaKkTUKn
15 [MpruMeHeHne NpM3HaKOB AENMMOCTM, Pa3fNoXeHNe Ha MHOXUTENN
' HaTypanbHbIX Yncen
16 PeanbHble 3aBMCUMMOCTH, B TOM YUche npsimada n obpatHas
' NMPOMNOPLIMOHANbHOCTM
2 Anrebpaunyeckue BblpaxeHus
21 lMepeMeHHble, YNCINOBOE 3HAaYEHWE BblpaXXeHUs1 C NePEMEHHOMN.
' [donycTnmble 3Ha4YeHMs NepeMeHHbIX
59 MpeacTaBneHme 3aBUCMMOCTU MeXAyY BENMYMHaAMM B BUAE OopMyIibl.
' BbluncneHus no popmynam
53 MpeobpasoBaHne OYKBEHHLIX BblPaXKEHUN, TOXXAECTBEHHO PaBHbIE
' BbIPAXXEHS
2.4 CsowcTBa CTENEHN ¢ HaTypanbHbIM NOKasaTenem
o5 OpHouneHbl 1 MHorovneHbl. CTeneHb MHorouneHa. CnoxeHve, BbluntTaHme,

YMHOXEHNe MHOro4neHoB




CDOpMyJ'IbI COKpaLLl,éHHOFO YMHOXEHUA: KBagpaT CyMMbl 1 KBaAapaT

2.6 pasHocTu. PopMyna pasHOCTU KBagpaToB. PasnoxeHne MHOrouneHoB Ha
MHOXUTENN
3 YpaBHeHUSA
31 YpaBHeHWe, KOpeHb YpaBHEHWs!, NpaBuia Npeobpa3oBaHns ypaBHEHUS,
' pPaBHOCUITbHOCTb YpaBHEHWI
39 JInHenHoe ypaBHEHME C OOHOW NEPEMEHHON, YACHO KOPHEN NIMHENHOrO
' YpaBHEHMUS, peLleHne NNHENHbIX ypaBHEHNI
33 CocTaBneHue ypaBHEHMWI MO YCNOBUIO 3aadn. PelueHne TEKCTOBbIX 3ada4
' C NOMOLLbIO YpaBHEHUI
3.4 JInHenHoe ypaBHEHME C ABYMSI NEPEMEHHbBIMM U €ro rpadourk
Cuctema gByx NUHENHbIX YypaBHEHUIN C ABYMS NepeMeHHbIMU. PelueHne
3.5 CUCTEM ypaBHEHUn cnocobom NoacTaHoBKW. [puMmepbl peLleHns TEKCTOBbIX
3a4a4y C NOMOLLbIO CUCTEM YpPaBHEHMWN
4 KoopauHatbl u rpadmnkn. OyHKuum
4.1 KoopauHata To4kM Ha npssmMon
4.2 Yuncnosble npoMexyTku. PaccTtosiHne mexay AByMS TOUKamu
' KOOpOUHATHON NPAMOMN
43 MpsimoyronbHasa cuctema KoopauHaT, ocn Ox n Oy. Abcuucca n opguHata
' TOYKM Ha KOOPAMHATHOWM MNOCKOCTH
44 Mpumepsbl rpacrkos, 3agaHHbIX hopMynamMmu. YteHne rpacomkos pearnbHbIX
' 3aBMCMMOCTEW
4.5 MoHsTMe dyHKumK. Mpaduk pyHKuumn. CeoncTBa OyHKUNIA
4.6 JInHenHas dyHKums, eé rpadmk. Mpaduk pyHKUMM y = |X|
4.7 Mpachnueckoe pelleHne NUHEeNHbIX ypaBHEHUI U CUCTEM NUHENHbIX

ypaBHeHWI

8 KINNACC




Kon

[NpoBepsieMbln aNeMeHT coaepxaHns

1 Yucna n BbluMcneHnsa
11 KBagpaTHbIn KopeHb 13 vncna. MNoHaTne 06 nppaumoHanbHOM Yuche.
' HecAatnyHble NpUBNNKEHNs nppaumoHanbHbIX YMcen
CeowicTBa apumeTUdecKknx KBagpaTHbIX KOPHEN U UX MPUMEHEHUE K
1.2 npeobpa3oBaHUI0 YUCMOBbLIX BbIPaXXEHUA U BbIYUCTIEHUSIM.
[encTButenbHble Ynucna
13 CTteneHb C LenbIM nokasatenem u eé ceonctea. CTaHgapTHas 3anucb
' yucna
2 Anrebpanyeckme BblpaxXeHUs
21 KBagpaTHbIN TPEXUNEH, pas3noXeHne KBagpaTHOro TpExYreHa Ha
' MHOXUTENN
2.2 Anrebpaunyeckasn gpobb. OCHOBHOE CBOMCTBO anrebpanyeckon gpobu
2.3 CnoxeHwve, BbluMTaHME, YMHOXEHME, AeneHne anrebpandeckmnx apoben
2.4 PaumnoHanbHble BbipaxeHus n nx npeobpasosaHue
3 YpaBHEHUs U HepaBeHCTBA
31 KBagpaTHoe ypaBHeHue, hopMyna KOPHEN KBALpaTHOrO ypaBHEHMS!.
' Teopema Bueta
3.2 PelwleHne ypaBHeHUI, CBOALLNXCA K FIMHENHBIM N KBaApaTHbLIM
3.3 MpocTenwmne opobHO-paLmnoHasnbHbIe ypaBHEHMS
"padmnyeckas nHTepnpeTauus ypaBHEHUN C ABYMS NepeMeEHHbLIMU U
3.4 CUCTEM NIUHENHbIX YpaBHEHUI C ABYMS nepeMeHHbIMU. [pumepsl pelueHns
CUCTEM HENNHENHBIX YPAaBHEHUIN C ABYMS NepeMEHHbIMM
3.5 PelweHune TekcToBbIX 3agay anrebpanyecknm cnocobom
3.6 Yuncnosble HepaBeHCTBa M UX CBOWCTBA
3.7 HepaBeHCTBO C 04HON NepeMEHHON
3.8 PaBHOCUMBHOCTb HEpPaBEHCTB
3.9 JInHenHble HepaBeHCTBa C OOHOW NepeMeHHOM




3.10 CuncTtembl NMMHENHBIX HEPABEHCTB C OAHOW NepeMeHHOM
4 DYHKLMN
41 MoHsiTne doyHkumn. O6nacTb onpeaeneHns N MHOXECTBO 3HAYEHNI
' dyHKUMn. Cnocobbl 3agaHnsa PyHKLMI
4.2 Mpaduk dyHKUMN. YTEeHne CBONCTB oyHKLMM NO €€ rpadpuky
4.3 Mpumepbl rpadonkoB OYHKLUIW, OTpaXxatoLwmx pearnbHble Npouecchl
44 dyHKUUK, onrcCbiBatOLLME NPAMYIO U 0B6paTHYO NPONOpPLMOHarnbHbIE
' 3aBUCMMOCTHU, MUX rpadomku
4.5 DYHKUMN Y =X2, y = X3
4.6 OYHKUMN y = VX, y = |X|
4.7 "padmyeckoe pelleHne ypaBHEHUI N CUCTEM YpPaBHEHUI
9 KJTACC
Kopg, [MpoBepsieMbli aNEMEHT COAePXKaHUS
1 Yuncna v BbluMCneHuns
11 PaumnoHanbHble yncna, nppaumoHarnbHble Yncna, KoHeYHble U 6eCKoHeYHble
' AecaT4Hble Apobu
MHOXeCTBO AEeNCTBUTENbHbIX YnCer, 4ENCTBUTENbHbIE YNCTa Kak BECKOHEYHbIe
12 AeCATUYHbIe 4pobu. B3aMHO 0AHO3HA4YHOE COOTBETCTBUE MEXOY MHOXECTBOM
' AENCTBUTENbHbIX YNCEN U KoopauMHaTHOM NpsiMon. CpaBHEHUE OENCTBUTENBHbIX
yucen
1.3 ApudmeTudeckme encTBns ¢ AeNCTBUTENbHLIMU YUCamMm
N3mepeHus, npmubnmkeHns, oueHkn. Pasmepbl 06beKTOB OKpy>KatoLLero Mmpa,
14 ANUTENBbHOCTb MPOLECCOB B OKpYyKatoLem mupe. MNpubnmkEHHoe 3HayYeHne
' BEMMYUHbI, TOYHOCTb NpnbnmxeHuns. OkpyrnexHne dyncen. MNMpuknaka n oueHka
pe3ynbTaToB BbIYMCIEHUN
2 YpaBHeHUA U HepaBeHCTBa




2.1

YpaBHEHUS ¢ 0gHOMN NepeMEHHON

2.2 JInHenHoe ypaBHeHue. PelleHne ypaBHeHNN, CBOAALLNXCA K JIMHENHbBIM

2.3 KBagpaTHoe ypaBHeHue. PelleHne ypaBHEHUN, CBOOALMNXCA K KBagpaTHbIM

54 EMKB?npajHoe ypanHeHme. [NpuMepsbl pelleHns ypaBHEHUN TPETHEN U
YeTBEPTOW CTEMEHEeN pasnoXeHnemM Ha MHOXUTENn

2.5 PeweHne opoGHO-paunoHanbHbIX YpaBHEHUN

2.6 Cunctembl ypaBHeHWI

2.7 YpaBHeHue ¢ ABYMS NepeMeHHbIMU U ero rpagouk

2.8 PeuwleHne cuctem OByXx NMUHENHbIX YpPaBHEHUIN C ABYMS NepeMeHHbIMU

59 PeLuevae cucTeM ABYX YpaBHEHUI, OOHO U3 KOTOPLIX NMMHENHOE, a Apyroe —
BTOPOW CTeneHu

2.10 "padmnyeckas nHTepnpeTaunsa CUCTEMbI ypaBHEHU C ABYMS NePEMEHHbIMU

2.11 PelleHne TekcToBbIX 3aaa4 anrebpanyecknm cnocobom

2.12 YUuncnosble HepaBEeHCTBA M UX CBOWCTBA

2.13 PelueHne nUHenHbIX HEPaBEHCTB C OOHOM NepeMEHHON

2.14 PelueHne cucTteM NUHENHbIX HEPABEHCTB C OA4HOW NepeMEHHON

2.15 KBagpaTHble HepaBeHCTBa

216 Mpaduyeckasn nHTepnpeTaLms HepaBeHCTB U CUCTEM HEPABEHCTB C ABYMS
nepeMeHHbIMN

3 DyHKLMN

31 KeBagpatunyHaga dyHkums, eé rpacumk u ceonctea. lNapabona, koopanHaThbl
BEpPLUMHbLI Napabornbl, 0Cb CUMMETPUK napadonbl

3.2 Mpadukm dyHkumn y=kx, y=kx+b n ux cesorncrea

3.3 Mpadukm dyHkuM y=k/X, y = X* n nx cBomcTBa

3.4 "padukn dyHKUMIA , N NX CBONCTBA

4 Yuncnosble nocnegosBaTenbHOCTU




Onpep,eneHme 1 cnocobbl 3agaHns YMCNOoBbIX NOcneaoBaTenbHOCTEN. 3aaaHue

4.1 . . o
nocrnegoBaTenbHOCTU pekyppeHTHOM doopmMyron U opMyrion N-ro YneHa
4.2 ApudmeTtundeckasa nporpeccus. Popmynbl N-ro yneHa apnmeTn4eckomn
' nporpeccuu, CyMMbl NepBbIX N YNEHOB
43 "eomeTpudeckas nporpeccusi. Popmyrnbl N-ro YneHa reomeTpudeckomn
' nporpeccun, CyMmbl NepBbIX N YeHOB
44 N3o6parkeHne YneHoB apnmMeTU4EeCcKoN N reomMeTpuiecKon Nporpeccui
' TOYKaMKM Ha KOOPAUHATHOW NSIOCKOCTU. JIMHENHBIA N 3KCNOHEHLMasnbHbIN POCT
4.5 CnoxHble NpoLEHTbI




NPOBEPAEMBIE HA OI'3 MO MATEMATUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHUS OCHOBHOW OEPA30OBATEJIbHOM MPOrPAMMbBI OCHOBHOIO OBLLEIO
OBPA30OBAHNA

Koga MpoBepsiemble TpeboBaHWs K NPeAMETHbIM pe3ynbTaTaM OCBOEHUS
NpoBEPSEMOro OCHOBHOW 06pa3oBaTenbHON NporpaMmMbl OCHOBHOIO obLero
TpeboBaHus obpaszoBaHusa Ha ocHoBe PIOC

YMeHne onepupoBaTh NOHATUAMU: MHOXECTBO, MOAMHOXECTBO,
onepauun Hag MHOXXeCTBaMu; YMEHUE onepupoBaTb NOHATUAMMU: rpad,
CBA3HbIV rpadd, AepeBo, LMK, NPUMEHATb UX NPU peLleHnn 3aaay;

1
yMeHVe 1Cronb3oBaTth rpadmyeckoe npeacTaBlieHne MHOXECTB s
onMcaHus pearbHbIX MPOLIECCOB U SIBIEHWIA, NMPU peLLeHnn 3aaad n3
APYrnx y4ebHbIx NpegmeToB
YMeHue onepupoBaTb NOHATUSMU: onpeaeneHne, akcuomMa, Teopema,
5 [0Ka3aTenbCTBO; yMEHNE pacno3HaBaTb UCTUHHbBIE U NOXHbIE

BbICKa3blBaHWA, NpnBOAUTb NPUMEPbLI N KOHTPNPUMEPDLI, CTPOUTb
BbICKa3blBaHUA N OTpULUaHUA BbICKa3blBaHWI

YMeHune onepupoBaTtb NOHATUAMW: HATypanbHOE YNCIO, MPOCTOE U
COCTaBHOE YMCIO, 4ENUMOCTb HaTyparbHbIX YNCEM, MPU3HAKK
AEeNMMOCTHU, Leroe Yncro, Moaysb Ymcna, o6bIKHOBEHHAsA OpoOb U
aecatndHasa apobb, CTaHAAPTHLINM BUA YMCna, paumMoHanbHOe Ynchno,

3 nppaunoHansHoe Yncno, apudmMeTUYeCcKnin KBagpaTHbIN KOPEHb;
YMEHUE BbINOMNHATbL AEUCTBUS C YMCNamMu, CpaBHMBATL U
ynopsiAouMBaTh YMcna, NpeacTasnsaTb YACa Ha KOOPAUHATHON NPAMON,
OKpPYrNATb YMcna; ymeHne genatb NPUKMAKY M OLEHKY pesynbTaTa
BbIYNCITEHUN

YMeHune onepupoBaTtb NOHATUAMMW: CTEMEHDb C LienbiM nokasaTternem,
apndMeTNYECKMIA KBagpaTHbIN KOPEHb, MHOTOUIIEH, anrebpanyeckas
ApOo6b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTyparibHON CTeneHun
Bornblue eauHNLbI; YMEHWE BbINOSTHATL pacyéTbl No hopmMynam,
npeobpasoBaHns Lenblx, APOOHO-paLMOHaNbHbLIX BblpaXXeHUn n
BblPa)XE€HU C KOPHAMMW, PasfoXXeHne MHOro4YrieHa Ha MHOXWUTENU, B TOM
yucne ¢ ucnonb3oBaHneM opMyn pasHOCTM KBagpaToB U KBagpaTta
CYMMbI ¥ pa3HOCTU

YMeHune onepmpoBaTtb NOHATUSMU: YNCITOBOE PABEHCTBO, ypaBHEHNE C
OAHOW NepEMEHHON, YNCITOBOE HEPABEHCTBO, HEPABEHCTBO C

5 nepemMeHHoOn; yMeHue pellaTtb NMHENHbIE U KBaapaTHbIe ypaBHEHNS,
ApOBHO-paLUnoHanbHble ypaBHEHUST C OOHON NepPeMEHHON, CUCTEMBI
OBYX NMUHENHbIX YpaBHEHWI, NTIMHENHbIE HEPABEHCTBA N UX CUCTEMBI,
KBagpaTtHble 1 ApobHO-paumoHanbHble HepaBeHCTBa C O4HOM




NepeMeHHON, B TOM Y1CIe Npu peLleHnn 3agay n3 apyrux npeameTos U
NpakTUYeCcknx 3agad; yMeH1e UCnonb3oBaTb KOOPANHATHYHO MPSMYIO U
KOOPAMHATHYIO NIOCKOCTb AN U300paXkeHUsi peLleHnin ypaBHEHNH,
HepaBeHCTB 1 CUCTEM

YMeHune onepupoBath NOHATUSAMU: OYHKUUS, rpadonk OYHKLMK, Hynn
YHKLMN, MPOMEXYTKN 3HAKOMOCTOSIHCTBA, MPOMEXYTKN BO3pacTaHus,
ybbiBaHWs, HanbonbLlee 1 HauMeHbLlee 3Ha4YeHns PYHKUMK; YMEHME
onepuvpoBaTb NOHATUAMU: NPsiMasi NPOMNOPLNOHANbHOCTb, NMHENHas
YyHKUMSA, KBagpaTMdHas yHKUMs, obpaTHas NponopunoHanbHOCTb,
napabona, runepbona; ymeHme CTpoutb rpadoukn yHKLUN,
ncnonb3oBaTh rpadukn Ana onpeneneHns CBOMCTB NPOLLECCOB U
3aBMCUMOCTEN, ANA pelleHns 3agad n3 Apyrnx y4ebHbIX NpeameToB U
pearnbHON XU3HW; YMEHWE BblpaxaTb (hopMyrnamMmn 3aBUCMMOCTU MeXay
BENMYNHAMM

YMeHue onepupoBaTb NOHATUSAMU: NOCIeA0BaTENbHOCTb,
apudmeTUYeckas U reomeTpuyeckasi MPoOrpeccun; yMeHve
MCMoNb30BaTb CBOMCTBA NocreaoBaTenbHOCTeN, opMyIbl CyMMbI 1
obLLero YneHa npu peLleHn 3agad, B TOM Y1crne 3agad us apyrmx
y4eOBHbIX NpeaMeToB U pearbHOM XU3HU

YMeHue peluaTtb 3a4auv pasHbiX TUMNOB (B TOM YMCIE HA NPOLEHTHI,
[0V 1 YacTu, ABUXeHWe, paboTy, LieHy TOBapOB U CTOMMOCTb MOKYMOK
W ycnyr, Hanoru, 3agayun n3 obnactu ynpaerneHunst MIMYHbIMA 1
ceMeliHbIMK pMHaHCaMM); YMEHWe COCTaBNATb BbIpaXKEHUS, ypaBHEHUS,
HepaBeHCTBA U CUCTEMbI MO YCIOBUIO 3afauu, UccrnenoBaTb
nony4yeHHoe peLleHne 1 OLeHNBaTb NPaBAoNoA06HOCTE NONyYeHHbIX
pe3ynbTaToB

YMeHve onepupoBaTtb NOHATUAMK: oUrypa, To4Ka, OTPe3oK, Npsimas,
nyy, nIomaHas, yrori, MHOroyrosibHuK, TpeyronbHWK, paBHOBeapEeHHbIV 1
PaBHOCTOPOHHWI TPEYroNbHUKN, MPSAMOYTOSibHbIA TPEYroNnbHUK,
mMeamaHa, buccekTprca 1 BbicoTa TPEYrorbHUKa, YeTbIPEXYrONbHUK,
napannenorpaMmm, poM6, NpAMOYronbHWK, KBagpaT, Tpaneuns;
OKPY>XHOCTb, KpYr, KacaTerbHasi; 3HaKOMCTBO C MPOCTPAHCTBEHHbIMU
durypamu; ymeHue peluaTs 3agadv, B TOM YMCne U3 NoBCEAHEBHON
XW3HUW, HA HaXoXOeHe reoMeTpUYeCcKnX BENNYUH C NpUMeHeHnemM
N3yYEHHbIX CBOWCTB huUryp 1 baktoB
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YMeHune onepupoBaTb NOHATUSIMU: PABEHCTBO pUryp, paBeHCTBO
TPeyronbHWKOB; NapannenbHOCTb U NEPNEHANKYNSAPHOCTb NPSMbIX, Yron
MeXay NpsiMbIMU, NEePrNeHANKYNAP, HAKNOHHas, Npoekums, nogobue
duryp, Nnogo6Hble TPEYroNbHUKN, CUMMETPUS OTHOCUTENBHO TOYKM U
NPSIMOW; YMeHWe pacno3HaBaTb PaBeHCTBO, CUMMETPUIO U nogobue
duryp, napannensHOCTb U NEPNEHANKYNSPHOCTb NPSIMbIX B




OKpY>XatloLeM mMmpe
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YMeHue onepupoBaTb NOHATUSAMW: ANMHA, PAaCCTOsIHUE, yron (BenvymHa
yrna, CMHYC 1 KOCMHYC yrna TpeyronbHuka), nnowaab; yMeHve
oLeHMBaTb pa3mepbl NPeaMETOB U OOGBHLEKTOB B OKPYKalOLLLEM MUPE;
yMeHVe NpUMeHsITb hopMyIbl NepUMeTpa 1 nroLaam
MHOMOYroNbHUKOB, ANMHbI OKPY>KHOCTW M nroLwiaan kpyra, oobema
NpsSIMOYrofibHOro napannenenuneaa; yMmeHne npuMeHsTb NPU3HaKku
paBeHCTBa TPEYroNbHUKOB, TEOPEMY O CyMME YIIOB TpeyronbHuKa,
Teopemy Nndgaropa, TPUroHOMEeTPUYECKNE COOTHOLLIEHNS ANS
BbIMUCINEHUS ANMNH, PacCTOSAHWIA, Nowanen
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YMmeHue nsobpaxatb nnockme ourypbl U X KoOMGrMHaLmu,
NPOCTPAHCTBEHHbIE (OUIYpPbl OT PYKU, C MOMOLLIbIO YEPTEXKHbIX
MHCTPYMEHTOB U 3TEKTPOHHBIX CPEACTB N0 TEKCTOBOMY UK
CMMBOJTbHOMY OMUCaHNIO
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YmMmeHune onepupoBaTb NOHATUAMU MPAMOYroJibHaA CUCTEMA KOOpAUHAT;
KOopAnHaTbl TOYKKU, BEKTOP, CyMMa BEKTOPOB, Npoun3BeneHne BeKTopa
Ha 4ncno, CkandapHoe nponsBegeHne BEKTOPOB; yMeHNe NCNofb30BaTb
BEKTOpPbl 1 KOOpAMHATbI AnA npeactaBieHnd AaHHbIX N pelleHnA 3aaau,
B TOM Hucne n3 gpyrmx y‘-le6HbIX npeamMmeToB ” peaan0|7| KNU3HU
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YMeHue onepupoBaTb NOHATUSIMU: CTONBUKOBbLIE U KPYroBble
Avarpammbl, Tabnuubl, cpeaHee apudmeTmyeckoe, MeauaHa,
Hanbonbllee N HarMeHbLLEee 3Ha4YeHUs!, pa3max YMcnoBoro Habopa;
yMeHve 13BrekaTtb, UHTepnpeTnpoBaTh 1 NpeobpasoBbiBaTb
MHpOpMaLMIo, NPeACTaBNEHHYIO B Tabnuuax 1 Ha guarpammax,
oTpakaloLLlyto CBOMCTBA M XapaKTEPUCTUKUN pearibHbIX MPOLLECCOoB M
SIBMEHWI; YMEHNe pacno3HaBaTb U3MEHYMBLIE BEMUYMHBI B
OKpYy>KaloLLeM MUpe
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YMeHune onepmpoBaTb NOHATUAMMW: CIyYaHbIN ONbIT (CRyYarHbIn
SKCMEPUMEHT), SNemMeHTapHoe cobbITue (3rneMeHTapHbIN UCXOA)
CINy4YanHoro onbITa, criy4yanHoe cobbiTne, BEPOATHOCTL COObITUS;
yMEHUe HaxoauTb BEPOSTHOCTY CryYanHbIX COBbITUIA B OMbITax €
PaBHOBO3MOXHbIMU 3NIEMEHTapHbIMN COBLITUSAMU; YMEHMe peLuaTb
3aJja4n MeTo4oM OpraHn3oBaHHOro nepebopa n ¢ NCNonb3oBaHMEM
npasuna yMHOXEHUS; yMEeHNe OLeHUBaTb BEPOATHOCTU pearibHbIX
COBbITUI 1 ABNIEHNIA, MOHUMATb POJb MPaKTUYECKN JOCTOBEPHbLIX U
ManoBepOSTHbIX COBLITUIA B OKpY>KaloLLEeM MUPE U B XXMU3HW; 3HAKOMCTBO
C MOHATUEM HE3aBUCUMbIX COBLITUIA; 3HAKOMCTBO C 3aKOHOM 60MbLUNX
4yucern n ero porbio B MacCOBbIX SBNIEHUSIX
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YMeHue BbibvpaTb NOAXOAALLNA N3YYEHHbIM MeTo, AN peLueHuns
3agayu, NPUBOSUTL NPUMEPLI MaTEMATUYECKMX 3aKOHOMEPHOCTEN B




NpUpoae 1 XN3HWU, pacrno3HaBaTb NPOSIBNEHNe 3aKOHOB MaTeMaTuK1 B
MCKYyCCTBE, ONUCbIBaTb OTAENbHbIE Bblgalowmnecs pesynbTarthl,
nony4eHHble B X04€ Pa3BUTUS MaTEMaTUKM KakK HayKu, MPUBOAUTL
NpUMepbl MaTEMaTUYECKUX OTKPLITUIA U X aBTOPOB B OTEYECTBEHHON U
BCEMUPHOW UCTOpU




NEPEYEHb SNEMEHTOB COOEP>XAHNA, MPOBEPAEMbBIX HA OI'3 MO MATEMATUKE

Koa lNpoBepsieMbln aNeMeEHT cogepxaHns

1 Uuncna n BbluucneHus

1.1 HaTypanbHble 1 uenblie yncna. lNpusHakm 4ennumocTn uenblx Yynucen

12 OObIKHOBEHHbIE U AECATUYHbIE 4PO6M, NPOLEHTLI, 6ECKOHEYHbIe
' nepuoguyeckne apoodu

13 PaunoHanbeHble ynucna. ApudmMmeTndeckme onepauum ¢ paumoHanbHbIMK
' yucnamm

14 HenctButensHble yncna. ApudmeTndeckme onepaumm ¢ 4ENCTBUTENbHbIMU
' yncnamm

15 MpnBNMXEHHbIE BbIYMCNEHUSA, NPaBuUna OKPYrieHns, NpUKMAKa n oueHka
' pesynbTaTa BblYUCEHUI

2 Anrebpaunyeckme BblpaXXeHns

2.1 ByKBEHHbIE BbIpaXXeHUS (BbIPaXXEHUSA C NEPEMEHHbIMN)

29 CreneHb ¢ uenbiM nokasatenemM. CTeneHb C paunoHarnbHbIM NokasaTenem.
' CgoiicTBa cTeneHu

2.3 MHorouneHsbl

2.4 Anrebpaunyeckasa opobb

o5 ApudMeTUYECKMIN KOPEHDb HaTypanbHOW cTeneHn. [lencteuns ¢
' apnmMeTN4ECKMMN KOPHAMMU HaTyparibHON CTEMNEHN

3 YpaBHeHUsA U HepaBeHCTBa

31 Llenbie n gpobHo-paunoHanbHble ypaBHEHNUs:. CUCTEMbI 1 COBOKYMHOCTU
' ypaBHeEHUIA

32 Llenbie n gpobHo-paunoHanbHble HepaBeHcTBa. CUCTEMbI U COBOKYMHOCTU
' HepaBeHCTB

3.3 PelueHune TekcToBbIX 3aaad

4 Uuncnosble nocnegoBaTenbHOCTU




4.1 NocnegoBaTenbHOCTKU, CNOCOObLI 3a4aHUA NocneaoBaTenbHOCTEN

4.2 ApupmeTudeckada n reomeTpudeckas nporpeccun. Popmyrna CnoXxHbIX
NnpoueHToB

5 DyHKUUN
dyHKumA, cnocobbl 3agaHna dyHkuun. Mpaduk dpyHkumnn. ObnacTtb
ornpeneneHns u MHOXeCTBO 3Ha4YeHun pyHKuMn. Hynn pyHkumn. NpomexyTkm

5.1. 3HaKOMNOCTOAHCTBA. [1POMEXYTKM MOHOTOHHOCTU PYHKUUKU. Makcumymbl 1
MUHUMYMbI PyHKUMK. Hanbonbluee n HaumeHbLlee 3HadYeHe OyHKUUN Ha
NpoMeXyTKe

6 KoopanHaTtbl Ha NPAMOK M NMIIOCKOCTU

6.1 KoopguHatHaa npamas

6.2 [lekapToBbl KOOPAUHATLI HA MNIOCKOCTU

7 "eomeTpus

7.1 "eomeTpuyeckne purypbl 1 X CBOMCTBA

7.2 TpeyronbHuK

7.3 MHOroyronbHuKm

7.4 OKpY>KHOCTb 1 Kpyr

7.5 MN3amepeHne reomeTpmnyecknx BENYnH

7.6 BekTopbl Ha NAOCKOCTU

8 BepoaTHOCTbL 1 cTaTUCTMKA

8.1 OnucaTtenbHas cTatucTuka

8.2 BeposaTHoCTb

8.3 KombuHaTtopuka

8.4 MHoxecTBa

8.5 Mpadbl










