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HOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBIsSETCS OJHMM U3 OINOPHBIX KypCOB OCHOBHOTO OOIIEro
o0Opa3oBaHMsI: OHAa 00ECTIEYUBACT U3YUCHUE IPYTHX TUCIUIUINH, KaK €CTECTBEHHO-
HAy4yHOr0, TaK W TyMAaHUTApHOIO IMUKJIOB, €€ OCBOEHHE HEOOXOIUMO JUIs
HpOJIOJKEHUsT 00pa30BaHUs U B TIOBCEIHEBHOMN KU3HU. Pa3zBuTHe y o0yuarommxcs
HAYYHBIX TPEACTABICHUH O TMPOUCXOKACHUW M CYIIHOCTH anreOpamdecKux
abcTpakiuii, cnoco0e OTpaKEHNUs MaTEMAaTUYECKON HAyKOM SBJICHHI U MTPOLIECCOB
B MpUPOJE U OOILIECTBE, POJIM MATEMaTHUYECKOIO MOJEIUPOBAHHS B HAyUYHOM
MO3HAHUM U B IPAKTUKE CIOCOOCTBYET (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS
¥ Ka4eCTB MBIIIJICHHS, HEOOXOIUMBIX JJIsl aIallTallid B COBPEMEHHOM IT(PPOBOM
obmiectBe. M3ydenue anrebpel oOecriedyMBacT pa3BUTHE YMEHHUs HAOIIOJaTh,
CpaBHUBAaTh, HAXOMUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHUS,
CIIOCOOHOCTH apTyMEHTUPOBAHHO OOOCHOBBIBATH CBOW JCUCTBUSI M BBIBOJHI,
dbopmynupoBath yTBepkAeHH. OCBOEHUE Kypca anreOpbl o0ecrieunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaroIIUXCs: OHU HCHOJB3YIOT JACAyKTHUBHBIE U
WHIYKTUBHBIE PAacCYXKICHUs, 0000IIeHNe U KOHKPETU3AINIO, aOCTparupoBaHue M
aanoruto. OOyuyeHue  anrebpe  mpeanoyaraeT  3HAUYUTENbHBIH  00BEM
CaMOCTOSITENTFHOW  JIEATEBHOCTH OOYYaIOIINXCs, TIO9TOMY CaMOCTOSITENIbHOE
peleHue 3aa4 SABISETCS peann3aleil 1esTeIbHOCTHOTO MPUHIINIA 00yYeHNSI.

B crpykType mnporpamMMmbl ydeOHOTO Kypca «Anredpa» miisi OCHOBHOTO
o61iero o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT CO/AEPIKATEIbHO-METOAMYECKUE
muHuH: «Yucnaa v BEIYHCIEHUSNY, «ANreOpandecKke BhIpAKEHUD», «YpaBHEHUS U
HepaBeHCTBa», «DyHkium». Kaxgas w3 3THX colepikaTelbHO-METOIUYECKUX
JVHUN pa3BUBAETCS HA MPOTSHKEHUM TPEX JIET U3YUYCHUS Kypca, B3aUMOJICHCTBYS €
APYTUMH €ro JuHUSAMH. B Xozme wu3yuyeHHs ydeOHOTO Kypca oOOydarommMmcs
MPUXOJUTCS JOTHUECKH PaCCyXKIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBECHHBIN
sa3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca «Anredpay BKIFOUYCHBI
HEKOTOpbIE OCHOBBI JIOTMKH, IPEJICTABICHHbIE BO BCEX OCHOBHBIX pa3jesiax
MaTeMaTHYeCcKOro 00pa3oBaHus U CIIOCOOCTBYIOIINE OBJIAJICHUIO O0YYarOIIUMUCS
OCHOB  YHUBEPCAIBHOTO  MaTeMaTuueckoro s3bika. Comep)kaTenpbHOW |
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOTrO Kypca «Anredpa» SBISETCA €ro
VHTETPUPOBAHHBIA XapaAKTEDP.

Conepxxanne nuHUM «Yucna W BBIYHCICHHUS» CIYXXHT OCHOBOM JUIs
JaTbHEHIIIETO W3YYCHHs] MaTeMaTHKH, CTIIOCOOCTBYET Pa3BUTHIO y OOYYArOIIUXCS
JIOTHYECKOTO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUS MOJIH30BAThCS AITOPUTMaMHU, a
TaKXKe MPUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAUMBIX ISl TIOBCEIHEBHOM
U3HU. Pa3BUTHE MOHATHS O YMCJIEe Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUS
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



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

Conepxanue IByX anreOpandeckux JUHUN — « AreOpandecKre BhIPaKEHUS
U «YpaBHEHHs] U HEPABEHCTBa» CIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYyYarOLIUXCS
MaTEeMaTHYeCKOro amnmnapara, HeoOXOAUMOTro JUIsl PeLIeHHs 3ajad MaTeMaTHKH,
CMEXKHBIX TPEAMETOB M IMPAaKTUKO-OPUEHTUPOBAHHBIX 3amad. Ha ypoBHe
OCHOBHOI0 001iero oOpa3oBaHMsl Y4eOHBIM MaTepuan TPYyHNIUPYeTcs BOKPYT
palMOHAJIBHBIX BBIpaXXKEHUI. AnreOpa AEeMOHCTPUPYET 3HAUYEHUE MAaTEMATUKU KaK
A3bIKa JJI1 IOCTPOCHHSI MaTeMaTHYECKUX MOJIENEH, ONHUCAaHHUS NPOLECCOB U
ABJICHUM peanpbHOrOo Mupa. B 3agaunm oOyueHus anrebpe BXOASAT TaKKe
JanbHelllee pa3BUTHE AJTOPUTMUYECKOTO MBIIUIEHUS, HEOO0XOJUMOro, B
YaCTHOCTH, JJII OCBOEGHHMS Kypca HUH(GOpPMATHKW, M OBJAJCHHE HaBbIKAMU
JeTyKTUBHBIX paccyxaeHuil. [Ipeodpa3oBanne cUMBOIBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHUsI, CHOCOOHOCTEM K MAaTeMaTHYeCKOMY TBOPUECTBY.

Copepxanve pyHKIMOHAIBHO-TpaUuecKoi JIMHUM HAlleJIEHO Ha MOJy4YeHue
OoOy4YaroMIMMUCS 3HAHUU O (PYHKUMSIX KaK BaKHEWIIEH MaTEeMaTUYECKON MOJIENH
JJIs1 ONMCAHUS U MCCIEA0BaHUs pa3HOOOPa3HbIX MPOLIECCOB U SIBJICHUN B MPUPOE
u obOmectBe. M3yuenue marepuana crocoOCTBYET Pa3BUTHIO y OOydarouuxcs
YMEHUS UCTIOIb30BaTh PA3IMYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MATEMaTUKU —
CIIOBECHBIE, CHUMBOJMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opMupoBaHHUE
IIPEACTABICHUI O POJIM MAaTEMATUKU B PA3BUTUH LIUBUIN3ALNN U KYJIbTYpPHI.

CornacHo yueOHOMY IaHy B 7-9 kiaccax u3ywaeTcsi ydeOHBIM Kypc
«Anredbpa», KOTOpBIM BKIIOYAET CIEAYIOLIME OCHOBHBIE pa3/ielbl COIEPKAHUS:
«Yucna u BBIUKCIEHUSN», «ANTeOpanyecKue BBIPAKEHUSN», «YPaBHEHUS W
HEpaBEHCTBA», «DyHKIMMY.

Ha uzyuenue yueOHoro kypca «Anredpa» orBoautca 306 dacoB: B 7 Kiiacce
— 102 4aca (3 yaca B Hepnento), B 8 kiacce — 102 gaca (3 yaca B Hejelnwo), B 9
kimacce — 102 gaca (3 yaca B HeJIelH0).



COILEPKXAHUE OBYUYEHUA
7 KITIACC

Yucii1a ¥ BBIYUCTICHUSA

JpoOu OOBIKHOBEHHBIE U JECATHYHBIC, MEPEXOd OT OJHON (OpPMBI 3amUCH
npoberi k apyroi. IloHsTHE palMoOHAIBLHOTO 4YMCIIA, 3alKCh, CpPaBHCHHE,
YyHOPSIOYMBAHUE  PALMOHAIBHBIX 4ucel. ApupMeTudyeckue AEUCTBUS C
palMOHAJIbHBIMUA YKCIIaMU. Pelienne 3amad u3 peaqbHOW NMPAKTUKU HAa 4YacTH, Ha
Ipoow.

CreneHb ¢ HaTypalbHBIM I[IOKa3aTeJeM: OIpejesieHue, IpeoOpa3oBaHue
BBIPAXKEHHUI Ha OCHOBE ONPEIEIICHNUs, 3anuch OonbiuX yncen. IIponeHTsl, 3anuch
MPOLIEHTOB B BHUJE JIpoOU U ApOoOH B BUJE NMPOLEHTOB. TpH OCHOBHBIE 3a7auM Ha
IIPOLIEHTHI, PEIICHNE 3aa4 U3 PEaJIbHON IIPAKTHUKH.

IIpumMeHeHne TOPU3HAKOB  JCIMMOCTH, PA3JIOKEHHE HAa  MHOXKUTEIU
HATypaJIbHBIX YUCEIL.

PeanpHple  3aBUCMMOCTM, B TOM 4HCle TOpsiMas MW oOparHas
IIPONIOPLIHOHAIIBHOCTH.

Auredpanveckne BbIpaKeHHUS

IlepeMeHHBIE, YNCIIOBOE 3HAUYCHUE BBIPAKECHUS C IIEPEMEHHOM. JlommycTUMBbIe
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenne 3aBUCUMOCTH MEXY BETUYMHAMU B BUJIE
dbopmyibl. Beruucnenus no gopmynam. [IpeobpazoBanue OyKBEHHBIX BHIPAKEHUH,
TOKJECTBEHHO paBHbIE BBIpAXEHUsS, TMpaBuia MpeoOpa3oBaHUs CyMM U
IPOU3BEJICHUI, TpaBUIIa PACKPBITUS CKOOOK U MPUBEIEHUS MOJOOHBIX CllaraeéMblX.

CBOICTBA CTENEHU C HATYPAIBHBIM MOKA3aTENEM.

OpnHounensl 1 MHOrouseHsl. CteneHp MHOrowieHa. ClokeHue, BBIYUTaHUE,
YMHOXXEHHE MHOTOWICHOB. MDOpMyJsbl COKpPAIEHHOIO YMHOXXEHHMs: KBaapar
CyMMBl W KBaApar pasHocTd. PopMmyia pa3HOCTH KBaaparoB. Pasnoxenue
MHOT'OYJIEHOB HA MHO>KHUTEJH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHHE, KOpEHb YypaBHEHUS, IpaBuia MPeoOpa3oBaHMs YpaBHEHUS,
PAaBHOCWJIBHOCTh YPaBHEHUM.

JIuHeHOe ypaBHEHHE C OJHOM IIEPEMEHHOM, YHUCIO0 KOPHEW JIMHEUHOIO
YpaBHEHUS, pELICHUE JIMHEWHbIX ypaBHEHUH. CoOCTaBIEHHE YpaBHEHUH 110
YCJIOBHIO 3a71a4u. Perenne TeKCTOBBIX 3a/1a4 C IOMOILBI YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JABYMs NIEPEMEHHBIMM U e€ro rpaguk. Cucrema qByX
JIMHEMHBIX ypPaBHEHUW C JBYMs IIE€peMEHHbIMU. PemeHue cucrem ypaBHEHUU
crocoboM MoAcTaHOBKU. I[lpuMepsl perieHus TEKCTOBBIX 3aJad C TOMOIIBIO
CHUCTEM ypPaBHEHUU.

DyHKUNH



Koopannara Touku Ha npssmon. UucimoBble TpOMEKyTKU. PaccTosiHue Mexy
JBYMSI TOUKAMHU KOOPJUHATHOM MPSMOH.

[IpssmoyrosbHas cucrema koopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa
TOYKH Ha KOOPJAWHATHOU MI0cKocTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaMH.
Urenne rpadukoB peanbHbIX 3aBucuMocTei. [lonarue ¢ynkiuu. [padux
¢bynkuuu. CoiicTBa GyHkuuil. JIunelinas Qynkuus, e€ rpaduk. ['padux byakumu
y = |x|. I'paduueckoe pelieHre JTUHEWHBIX YPAaBHEHUH W CHUCTEM JIMHEHHBIX
YpPaBHEHUM.

8 KJIACC

Yucii1a ¥ BBIYUCICHUSA

KBagparubeiii kopeHb u3 uwucia. [loHsiTue 00 uUppalMOHAIBHOM YHUCIE.
Jecstuunble NpUOIMKEHUST UppallMOHANIbHBIX yKrcen. CBolcTBa apupMeTHYECKUX
KBaJIPaTHBIX KOPHEHN M X MIPUMEHEHHE K PE0OPa30BAHUIO YMCIIOBBIX BbIPAXKEHUI
Y BBIYHCIECHUAM. Jl€CTBUTENBHBIC YUCIIA.

CreneHb ¢ LenbIM Moka3areneM 1 e€ cporictsa. CTaHaapTHas 3alUCh YACIA.

AnreOpandeckue BhIpaKeHUSAJIre0paniecKkue BbIpaskeHust

KBanparaeiii  TpEXwieH, pa3iokKEHHE KBAaApPaTHOrO TPEXWIEHA  Ha
MHOKHTEJIH.

Anrebpanueckass JpoOb. OCHOBHOE CBOWCTBO airedpanyeckoil Apoou.
CnoxxeHue, BBIYMTAHHE, YMHOXKEHHE, JCJIEHHE anredpaudyeckux JapoOei.
PanonanbHbIie BhIpaXXeHHUS U UX ITpeoOpa3oBaHue.

YpaBHEHMS U HEPABEHCTBAY pAaBHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, GQopmysia KOpHEW KBaJpaTHOrO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHEHHI, CBOASIIMXCS K JUHEWHBIM U KBaJIPAaTHBIM.
[Tpocreiimne ApoOHO-palIMOHATIbHBIE YPABHEHUS.

['padmyeckas uHTEpIpETALMsS YPABHEHUN C JBYMSI IIEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX YpaBHEHUW C JByMs NEpeMEHHbIMU. [IpuMepsl pelieHuss cucrem
HEJIMHENHBIX YPaBHEHU C IBYMs [IEPEMEHHBIMU.

Perenne TekCTOBBIX 3a7a4 anreOpandeckum crocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO C OJIHON MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEVHBIE HEPABEHCTBA C OAHOM NEPEMEHHOM.
CucTeMbl JINHEMHBIX HEPABEHCTB C OJHON NEPEMEHHOM.

OyHKIMNPYHKIHHA

[lonstue @ynkuuu. OOnacTh oONpeneNeHuss W MHOXECTBO 3HAUYCHHM
¢bynkuun. CnocoOsl 3a1anus PyHKIUH.

I'padpux ¢dynkuuu. YUrenune cpoiicTB ¢yHKuuu no e€ rpaduxy. IIpumepsr
rpaukoB QyHKUNH, OTPAKAIOLIUX PEAJIbHBIE POLIECCHI.



OyHKIUKA, ONMUCHIBAOIINAE TPSMYI0 H OOpaTHYI TMPOTOPIIMOHATbHBIE
3aBHCUMOCTH, uX rpaduku. Oynkunn y = x2, y = x3, y = \x, y=|x|. [paduaeckoe
pEIICHUE YPAaBHEHUW U CUCTEM YPABHECHUM.

9 KJIACC

Yucna v BBIYMCICHUA

PanmonanpHbie yncna, UppallMOHANIBHBIC YUCa, KOHEYHbIE U OCCKOHEUHbIC
JecATUYHBIC IpoOu. MHOKECTBO NEUCTBUTEIBHBIX YHCEI, ICHCTBUTEIIbHBIC YHCTIa
KaKk OECKOHEUYHbIE JeCATUYHBIC ApoOH. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHeHUE JCUCTBUTENBHBIX 4YHCEN, apudmeTuyeckue JEUCTBUS C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pasmepsl OOBEKTOB OKPYXKAIOIIETO0 MHpA, JUIMTEIBHOCTh IMPOIIECCOB B
OKPY>KarOLIEM MHUpE.

[TpubnmxEnHoe 3HaUCHNE BEJIMYMHBI, TOYHOCTH NpubIKeHus. OKpyTieHne
yucell. [Ipuknika u oeHka pe3yabTaToB BIYHUCICHUM.

YpaBHeHUS U HEPABEHCTBA

JIunerinoe ypaBHeHuE. PelieHue ypaBHEHUM, CBOASIINUXCS K JIUHEHHBIM.

KBanparnoe ypaBHeHue. Pelienue ypaBHEHUM, CBOASIIMXCSA K KBaAPATHBIM.
bukBanparnoe ypaBHeHue. [Ipumepsl pelieHnss ypaBHEHUM TPETbEW U YETBEPTON
CTEIIEHEN Pa3JI0)KEHNEM Ha MHOKHUTEIU.

Pemenue npoOHO-pallMOHAIBHBIX ypaBHEHUU. PelieHune TEKCTOBBIX 3ajad
anreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs MEpeMEHHBIMH U ero rpaduk. Pemenne cucrteM aByX
JIMHEMHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMU. Penienre cucrem 1ByX ypaBHEHUM,
OJIHO U3 KOTOpBIX JHUHEHHOE, a Jpyroe — BTOpOM creneHu. ['paduyeckas
MHTEPIPETALNS CUCTEMBI YPAaBHEHUN C IByMs IEPEMEHHBIMU.

Peliennie TEKCTOBBIX 33/1au anreOpandyeckuM CocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienre nMHENHBIX HEPABEHCTB C OJHOW NEepeMeHHOM. Pemienue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HeEpaBEHCTBA.
I'paduueckas uHTEpnperanuisi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMs
[IEPEMEHHBIMM.

OyHKIMNPYHKIUA

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapaboIIbl, 0Ch CAMMETPHUH 1TApa0OJIbI.

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



Yucnosble  mociienoBaTeIbHOCTUYMCI0BbIE  MOC/IEI0BATEJIbHOCTH U
nporpeccuu

[loHsiTHE YHUCTIOBOM MOCIIENOBATEILHOCTH. 3aJaHHE IOCJIEI0BATEIbHOCTH
peKkyppeHTHOM (hopmyol u popMyoit #-ro uneHa.

Apudmernueckass U reoMerpuueckas mnporpeccur. opmylibl n-ro 4jeHa
apu(PMETUUECKON U T€OMETPUUECKON MPOTrPeECCUil, CYMMBI IIEPBBIX # YJIEHOB.

N300paxkeHre 4wiIeHOB apu(PMETHUYECKONM M TeOMETPUYECKOW MpOrpeccHii
TOYKaMu Ha KOOPJAMHATHOM IUIOCKOCTHU. JIMHEWHBIM U 3KCIOHEHUHUAIbHBIM POCT.
CoHbIE IPOLIEHTBHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbhl OCBOCHMS MpOrpaMMbl Yy4yeOHOro Kypca
«Anrebpa» XapaKTepU3yIOTCSL:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSIIEMY POCCHUUCKOU
MaTE€MaTHKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KEHHMSIM  POCCHUICKHX
MaTEMaTUKOB M POCCHUICKOM MaTeMaTUYECKOW IIKOJIBI, K HCIIOIb30BAHUIO ITUX
JOCTHKEHUW B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskaaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJTHEHHUIO 0053aHHOCTEN I'pa)k/IaHWHA U peai3allu ero
opaB, NPEICTaBICHHEM O MaTEMaTHYECKUX OCHOBaX ()yHKIMOHUPOBAHMS
pPa3IUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYp IpakJIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO ITHUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUI HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIbHO-3TUYECKUX IIPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) TpyAoBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YaCTHE€ B PpEIIEHUM MPAKTUYECKUX 3a/1ady
MaTE€MaTU4YeCKOM HalpaBICHHOCTH, OCO3HAHWEM BAaXKHOCTH MAaTeMaTHYECKOro
o0Opa3oBaHMsI Ha NPOTSHKEHUM BCEH JKHU3HM JUI YCHEIIHOW MpodeccroHaTbHOM
JESATENbHOCTY M Pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MIOCTPOEHUEM MHIMBUYyAIBHON TPAEKTOPUH O0pAa30BaHUsS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M  3CTETUYECKOMY  BOCIPHUSTHIO
MaTE€MaTUYeCKUX OOBEKTOB, 3aJad, PEIICHHH, pacCyXICHHUW, YMEHUIO BHUAETH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 MO3HAHMA:

OpUEHTalUueld B [JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIbI U
oOmiecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKd Kak cdepbl uelIoBEYECKOi
JEATENBHOCTH, HTANOB €€ Pa3sBUTUSA M 3HAYMMOCTH JUIS Pa3BUTHs LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOM KYJIbTYpOH KaK CpPeJICTBOM
MO3HAHWA MHpPA, OBJIAJEHUEM MPOCTEUIIMMH HAaBBIKAMH HCCIIEOBATEIbCKON
NEeSATENBHOCTH;



6) ¢usuyeckoe BocnuTanme, (GopmMupoBaHHMEe KYJbTYPbl 310POBbS U
IMOUMOHAJIBLHOIO 0JIArONMOJIYy YU :

FOTOBHOCTBHIO MPUMEHSTh MATEMAaTHUUYECKHE 3HAHUSA B HMHTEPECAX CBOETO
30pOBbS, BEACHUS  3J0POBOrO0  00pa3a  KU3HU  (30pOBOE  MHTAHUE,
cOQTaHCUPOBAHHBIA PEXKUM 3aHATHM M OTAbIXa, peryisgpHas ¢Gu3ndeckas
aKTHUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKA PEQIICKCHH, MPHU3HAHHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO0 e IpaBa JPYroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpUECHTAlMEN HA NIPUMECHEHHE MATEMATUYECKUX 3HAHUM T PEIICHUS 3aj1a4
B 00JIACTM COXPAaHHOCTH OKPYKAIOIIEeW Cpelbl, TUIAHUPOBAHHUS IIOCTYIIKOB M
OIIEHKM HX BO3MOJKHBIX TIOCJICACTBUM JIsi OKPYXAIOUIEH Cpelbl, OCO3HAHHEM
r100aJILHOTO XapakTepa SKOJIOTMYECKUX MPOOJIeM U MyTe X pelieHus;

8) apanTanusa K M3MEHSAIMUMCS YCJIOBHUSM COUMAJIBHOM WM NPHUPOTHOM
cpeabl:

FOTOBHOCTBIO K JICMCTBUSIM B YCJIOBUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JIESITETbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS Yy JPYTHX JIOJICH, MPUOOpEeTaTh B COBMECTHOHM ACATEILHOCTH
HOBBIC 3HAHMS, HABBIKK U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B (OPMUPOBAHUM HOBBIX 3HAaHHMK, B TOM YHCIIE
(dhopMyIHpOBaTH UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSX, B TOM YHCIIE
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEN, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYKO  CHUTYaIllMI0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATH
IIPUHAMAEMbIe pelIeHUs] W JeHCTBUS, (OPMYJIHPOBATh W OICHWBATH PHUCKH H
MOCJIeICTBYSA, (POPMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE IeiiCTBUSA

ba3oBble 1ornueckue aeicTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TIPU3HAKH MAaTEMaTHIECKHIX
O00BEKTOB, TOHATHN, OTHONICHWH MEXKIY TMOHATHIMH, (OPMYIHUPOBATH
OTIpENCNICHNs]  TOHSATWW, YCTAHABIWBATh CYIIECTBCHHBIM  MPHU3HAK
Kiaccu(ukanuy, OCHOBaHUA s OOOOIICHHS W CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIIN3A;

e BOCIpPUHWUMATH, (opMyTHpoBaTH W  MPEOOPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBIBISITP ~ MaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M  H
OpOTUBOpeYMs. B (aKTax, AAHHBIX, HAONIONECHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KPpUTEpPUM A BBIABICHHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNIL;

JIeJIaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
WHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa30upaTh JI0Ka3aTebCTBA MATEMATHUECKUX YTBEPKICHUN (MPSAMbIE U OT
MPOTUBHOIO), MPOBOAUTH CAMOCTOSATEIBHO HECIOXKHBIE JI0Ka3aTelIbCTBa
MaTeMaTHYeCKUX (PaKTOB, BBICTpaMBaTh apPryMEHTAlLlMI0, MPUBOAUTH
IpUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BBIOMpATh croco0 pemieHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB peEUIeHUs, BbHIOMpaTh HauOoJiee NOAXOAAIUNA C Y4ETOM
CaMOCTOATEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejabcKe 1eMCTBUA:

HCIIOJIB30BaTh BOIMPOCHI KaK HCCIIEIOBATEIbCKUNA WHCTPYMEHT IMO3HAHUS,
(GopMyIMpOBaTh BOMNPOCHI, (UKCHPYIOLIME MPOTHBOPEUHUE, NpPOoOIeEMYy,
CaMOCTOATENLHO YCTAaHABIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUMO0TE3Y, apTYMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHUE;

MPOBOAUTL IO CaMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY HECJIOXKHBIN
AKCHEPUMEHT,  HEOOJIbIIOE  MCCIEAOBAaHME MO  YCTAHOBJICHUIO
OCOOEGHHOCTEHI MaTeMaTHYECKOro OOBEKTa, 3aBHUCHUMOCTEH OOBEKTOB
MEXy co00M;

CaMOCTOSITeNIbHO (OPMYJIMPOBATH 00OOIIEHHS U BBIBOJBI IO pe3yJibTaTam
MPOBEJEHHOTO HAOJIOJEHUS, HMCCIIENOBaHUs, OIEHUBATh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaK¥Ke BBIIIBUTATh
MIPEOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ unpopmanueii:

BBISIBIISITh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(MOpPMAIUU, ITaHHBIX,
HEOOXOAMMBIX JIJIsl PEIICHHUS 3a1a4H;

BBIOMPATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh W HMHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB B (OPM IIPEICTABIICHNUS,

BBIOWpATh (GopMy TMpeACTaBiIeHHS WHOOpPMAIUU W WUIIOCTPUPOBATH
pelraemMbie 3aJayd  CXE€MaMHM, JAuarpaMMaMu, HWHOW Tpadukodl U ux
KOMOMHAIIMSIMHU;

OIICHWBATh HAAEKHOCTh WH(OOpPMAIIUU TIO KPUTEPHUSM, MPEITOKCHHBIM
YUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAaMOCTOSATEIHHO.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeCTBHUA:



BOCIpUHUMATh U  (GOPMYJIHPOBATH CYXKICHHSI B COOTBETCTBHUH C
YCIIOBUSIMU U LIEJISIMU OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTaxX, aBaTh IMOSICHEHUS MO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBAThH MMOJTYUYEHHBIN pe3yJbTaT;

B X0/ OOCY>KJeHHs 337aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHMs, COIMOCTAaBIATh CBOM CYXXIEHUS C CYXKICHUAMH JIPYTUX
YYACTHUKOB AHaliora, OOHapy»KMBaTh pa3jInuue€ U CXOJCTBO MO3ULUMU, B
KOppEKTHOH popme GpopMyITupoBaTh pa3HOIIACUsl, CBOU BO3PAXKEHUS;
OPEJCTaBIATh  pEe3yNbTaThl  pEeHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa,  CaMOCTOATENbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUA C YYETOM 33J1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH;
NIOHMMaTh W HUCIOJIb30BaTh  IPEUMYyIIECTBA  KOMAHIHOW  H
UHAMBUIYAJIbHONH paboThl NpU pPELIEHUH YUYEOHBIX MaTeMaTHYECKHX
3ajady;

MPUHUMATh LEJIb COBMECTHOU JEATENBHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOH paboThl, pacHpelensaTb BHAbI pabdoT, JOroBapUBaTHCA,
o0CyKIaTh IPOLECC U pe3yJIbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPyNnoBbIX (opmax paboTel (0OCyXIeHHs, OOMEH
MHEHUSMHM, MO3TOBBIE IITYPMBl WM JIPYTHE), BBIIOJHATH CBOK YaCTh
paboThl 1 KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMH YJI€HAMH KOMAaH/[IbI,
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIMIMI MPOJIYKT MO KPUTEPHUSIM,
c(OpMYIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryisiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENILHO COCTAaBJIAThH IJIaH, AJITOPUTM pEeLIeHUs 3aJadyul (WM €ro
4acTh), BBIOMpaTh CIOCOO pEHIeHUs ¢ YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTb U KOPPEKTUPOBATH
BapUAHTHI pEIICHNU ¢ Y4ETOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIH HHTEJJICKT:

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

IIPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPU PEILICHUU
3a1a4d, BHOCHTb KOPPEKTUBBI B [EATEIIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEN;
OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACSATEIBHOCTH IOCTABICHHOM LEIU
U YCIIOBUSIM, OOBSCHATH NPUYUHBI TOCTHKEHUS UM HEJOCTUKEHUS LIEIH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 kJjacce OOyYaromMICS TMOJYYUT CIICIYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Yucaa v BIYMCICHUSA

BoInonHsTh, codeTas YCTHbIE M NMHCbMEHHBIE MPUEMBI, apu(MeTUYECKHe
JNEUCTBUSI C PAllMOHAIbHBIMU YHCIIAMU.

HaxonuTe 3HaYeHWS YHUCIIOBBIX BBIPAKCHUN, MPUMEHATH Pa3HOOOpPA3HBIC
CIOoCOOBI U MPUEMBI BBIYUCIICHHS 3HAYCHHUM JAPOOHBIX BBIPAKEHUH, COACPIKAIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMHMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATUYHYIO Jpo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO ACCATUUHYIO IPOOH ).

CpaBHUBATH U YIIOPSAIOYUBATH PALIMOHAIBHBIC YUCTIA.

OKpyrisaTh yucia.

BpINoNHATE TPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUM, OLCHKY 3HAYCHUN
YUCJIOBBIX BBIPAXKCHUU. BBINONHATH NEUCTBUSA CO CTENEHAMU C HATYpPAIbHBIMU
NOKa3aTEISIMH.

[IpumeHaT,  OpU3HAKK  JETMMOCTH,  Pa3lOKEHUWE HA  MHOXKHUTEIH
HATYpPaJIbHBIX YHCEII.

Pemare npakTHKO-OPUEHTHUPOBAHHBIE 3aJ1a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYUH, MPONOPUHOHAIBHOCTBIO BEJIIMYMH, MPOLUEHTAMH, HHTEPHPETUPOBATH
pe3yabTaThl pEMICHUS 3a7a4 C YYETOM OTPAaHUYEHUM, CBSI3aHHBIX CO CBOMCTBAMM
paccMaTpuBaeMbIX OOBEKTOB.

AJire0panvecKkue BbIPaKeHUsI

Hcnonb3oBaTh anreOpandyeckyro TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipolecce OCBOCHUS y4eOHOro Marepuarna.

HaxoauTe 3HaueHus OYKBEHHBIX BBIPAXKCHUN MpPHU 3aJaHHBIX 3HAYCHUSIX
[IEPEMEHHBIX.

BoimonHaTh  mpeoOpa3oBaHUst  LEJIOT0  BBIPAXEHUS B MHOTOYIEH
MIPUBEICHUEM MTOJOOHBIX CJIaraéMbIX, PaCKPhITUEM CKOOOK.

BpInonHATE yMHOXXEHUE OJHOWICHA HA MHOTOWIEH M MHOIOYIEHa Ha
MHOTOWIEH, TPUMEHSATH (DOPMYJIIBI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCynecTBIATh Pa3j0KEHUE MHOTOWICHOB HA MHOXKHUTEIH C ITOMOIIBIO
BBIHECEHHUSI 32 CKOOKM OOIINEero MHOXUTENS, TPYIIUPOBKU CJIaraeMbix,
npuMeHeHUsT (HOPMYJT COKPAIIEHHOTO YMHOKCHHS.

[IpumensTh npeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHUS PA3IMYHbBIX 33724
U3 MaTEMATHUKHU, CMEXKHBIX MPEIMETOB, U3 PEATbHON TPAKTHKHU.

Hcnonb30BaTh CBOWMCTBA CTENEHEN C HATYPAIbHBIMU IIOKA3aTEISIMHU IS
peoOpa3oBaHUsl BEIPAKECHUH.



YpaBHEHUS U HEPABEHCTBA

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

[IpumensTs rpaduyecKkre METOIbI TIPHU PEIICHNUN JTUHEWHBIX YPABHEHUN U UX
CUCTEM.

[lonOupaTe mnpuMepsl Map 4YHUCEN, SBISAIOMIUXCA PEIIEHUEM JIMHEHMHOIo
YpaBHEHHUS C ABYMS IEPEMEHHBIMU.

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

Pemiath cuctembl IBYX JIMHEHMHBIX YPABHEHUHN C ABYMS MEPEMEHHBIMU, B TOM
quclie rpaguIecKu.

CocraBnsaTe W pemiaTh JIMHEMHOE YpaBHEHHE WM CHUCTEMY JIMHEMHBIX
YpaBHEHUH TIO YCJOBHUIO 3a/layd, HWHTEPIPETUPOBATH B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4¥ NIOJy4EHHbIN Pe3yJIbTar.

DOyHKUNHA

N300pakath Ha KOOPAMHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJIMHATaM, JTy4Hd, OTPE3KU, MHTEPBaJbl, 3aMKCHIBATh YUCIOBBIE MPOMEKYTKH Ha
anreOpanyecKoM si3bIKe.

OTMeuaTh B KOOPJMHATHOW IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAHHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKUIUNA. CTpouTh rpaduk GyHKIUU Y = |X|.

OnuceiBaTh C TMOMOIIbIO (YHKUIMHA W3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpPEMS, pPACCTOSHHE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEILHOCTD, BpeMsi, 00BEM pabOTHI.

Haxonute 3HaueHne QPyHKIIMU MO 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuid cnocod MpeAcTaBICHUs] W aHalu3a UHGOpMaIuH,
M3BJIEKATh U UHTEPIPETUPOBATh UH(OPMAILIMIO U3 IPAPUKOB peaabHbIX MPOLECCOB
Y 3aBUCHMOCTEM.

K xoHiy oOyuenus B 8 kJiacce OOy4YarONIMICS TONYYHUT CIEAYIOIIHNE
MpEeIMETHbBIE PE3YJIbTATHI:

Yucia v BBIYMCTIEHUSA

Hcnonb30BaTh HayajdbHbIE MPEJCTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJICHUSI U BBIYMCICHUH, U300paxaTh J1eWCTBUTEIIbHbBIE
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSIMOM.

[IpumeHsATh TOHATHE apU(PMETUYECKOIO KBAJPATHOTO KOPHS, HAXOAUTh
KBaJIpaTHbIE KOPHH, WCIIOJNB3YS TPU HEOOXOAMMOCTH KAJIbKYJSATOP, BBIMOIHITH
npeoOpa3oBaHusl BBIPAXKEHUHN, COAEpKAIIMX KBaJApaTHbIE KOPHHU, HCIHOJIb3Ys
CBOWCTBA KOPHEH.



Hcnonp30BaTh 3amucu OOJIBIIMX M MAaJIbIX YUCEN C MOMOIIBIO JTECSITHYHBIX
npoOeii u creneHelt yucia 10.

AJiredpanyvecKkue BbIPaKeHUs!

[IpuMeHsAT, TMOHSTHE CTENEHW C IEJbIM TOKa3aTeleM, BbINOIHATD
mpeoOpa30BaHUs BHIPAKEHUH, COJEPIKAIIUX CTETICHH C [IETBIM MOKa3aTeIeM.

BbITIONIHATE TOKJECTBEHHBIE MPEoOpa30BaHUs PAlMOHATBHBIX BBIPAKECHHI
Ha OCHOBE MPaBWI JSUCTBUN HAJl MHOTOUJIEHAMH U aJIre0pandecKuMu APOOSMH.

PacknaapiBaTh KBapaTHBIN TPEXUIEH HA MHOXKUTEIH.

[IpumensTh mpeodpa3oBaHus BRIPAKECHHM IS PEIICHUST PA3TUYHBIX 3a/1a4 U3
MaTEMaTUKH, CMEKHBIX MIPEAMETOB, U3 PeaIbHON MPAKTUKU.

YpaBHeHUA U HEPABEHCTBA

Pemiats nuHeiHbIE, KBaJpaTHbIE YpaBHEHUS U pallMOHAJbHBIE ypaBHEHUS,
CBOJISILIMECS K HUM, CUCTEMBI JIBYX YPaBHEHHUM C IByMsI IEPEMEHHBIMH.

[IpoBouTh mpocTeiire uccaeoBaHusl YpaBHEHUN U CUCTEM ypaBHEHH, B
TOM YHCJI€ ¢ IPUMEHEHUEM TpaPUUECKUX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET
Y ypaBHEHUE WIM CHUCTEMa YPAaBHEHUM PEILICHMS, €CIU UMEET, TO CKOJIbKO, U
npoyee).

[lepexoauTh OT cioBecHON (GOPMYIMPOBKH 3a7adu K €€ ainredpandeckoit
MOJIEIM C TIOMOIIBIO COCTABJICHUS YPaBHEHHUS WM CHUCTEMbl YpaBHEHUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIyYEHHBIN pe3yabTarT.

[IpuMeHATh CBOWCTBAa YMCIIOBBIX HEPABEHCTB JI CPAaBHEHUS, OILICHKH,
peniarh JMHEWHbIE HEPaBEHCTBA C OJHOM MEPEeMEHHOW W UX CHCTEMBbI, JaBaTh
rpauuecKkyo WUTIOCTPALMI0 MHOXKECTBA PpELICHUH HEPaBEHCTBA, CHUCTEMBI
HEPaBEHCTB.

DOyHKUNHA

[ToHumaTh ¥ KCMONB30BaTh (DYHKIIMOHANIBLHBIE TOHSTHS U SI3bIK (TEPMUHBI,
CUMBOJINUECKUE O0O03HAUCHMS), OMpEACNATh 3HaueHHe (DPYHKIMU O 3HAYEHUIO
aprymMeHTa, ONpeAesaTh CBOMCTBA PYHKIMU O €€ rpadukKy.

Ctpoutsb rpaduku daeMeHTapHBIX QYHKIIUNA BUJIA:

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

K xoHmy oOyuenuss B 9 kJjacce oOydyaromuiicsi TMOMYYUT CIIEIYIOIINE
MPEAMETHBIE PE3YIbTATHI:

Yucaa v BIYMCICHUA

CpaBHUBATH U YIIOPSAIOYMBATH PAllMOHAIIbHBIC U UPPAllMOHATIBLHBIE YHCIIA.

Breimonuare apudmeTuyeckre JEHUCTBUSL C  pPAIlMOHATBHBIMU  UHCIIAMH,
codyeTrass YCTHbIE UM NHUCbMEHHBIE TMPUEMBI, BBIIOJHITh BBIUHCICHUS C
UppalMOHATBHBIMUA YUCTAMH.



HaxoauTh 3HadeHusl CTENEeHEW C MEJIbIMH II0Ka3aTeisiMu W KOPHEW,
BBIUKCIISATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM.

OKpyriaTh [E€UCTBUTEIbHBIC YHUCJA, BBINOJHATH MPUKUJIKY pe3yJibTaTa
BBIYHCIICHUH, OLICHKY YUCIIOBBIX BBIPAKECHUMU.

YpaBHeHUSA U HEPABEHCTBA

Pemate nuHEWHBIE W KBaJpaTHBIC YPABHCHUS, YPABHECHUS, CBOASAIIMECH K
HUM, POCTENIIe TpOoOHO-pallMOHATIBLHBIE YPaBHEHUS.

Pemate cucrtembl ABYX JMHEHMHBIX YPAaBHEHHUU C JBYMs INEPEMEHHBIMU U
CHUCTEMBI IBYX YPABHECHUU, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJISICTCS IUHEUHBIM.

Pemarh TekcTOBBIE 3ajayM  anreOpaMvYecKUM CIIOCOOOM €  ITOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIByX YPABHEHUM C ABYMSI IEPEMEHHBIMH.

[IpoBOAUTE MpOCTENIINE HUCCIETOBAHNS YPABHEHUM U CUCTEM YPAaBHEHUH, B
TOM YHCJIC ¢ IPUMEHECHHEM IrpauiecKux IpeacTaBieHul (ycTaHABIUBATh, HMEET
JI1 YPaBHEHUE WM CUCTEMA YPABHECHUM PEUICHHS, €CIIM UMEET, TO CKOJBbKO, U
npouee).

Pemiath nuHelHbIE HEPaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HU300paKaTh
pEIIEHHE HEPAaBEHCTB HA YHUCJIOBOW MPSAMOM, 3alUCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiate  cucTEMBl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIINE KBaJpaTHOE HEPABEHCTBO, H300pa)xaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YMCJIOBOM MPAMOM, 3aIMMChIBATh PEIICHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA ITPU PEIIEHUH PA3JIUYHbBIX 3a]1a4.

DyHKUNHA

Pacno3naBath (PyHKIMM H3y4eHHBIX BUJIOB. l[loka3piBaTh cXeMaTHYECKU

pacnosoXeHne Ha KOOPAMHATHOM MJIOCKOCTH rpadukoB QpyHKUMN BuAa: y = kx, y
=kx+b y=kix y=ax2 +bx +c¢ y=x3 y=1x y = |x|, B 3aBucHMOCTH OT
3HaYE€HUU KOA(DPUIIMEHTOB, ONTUCHIBATh CBOMCTBA (DYHKIIMIA.

Crpouth U M300paXkaTh CXEMATUYECKU IpadUKH KBaJIpaTUYHBIX (YyHKIUH,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIUHI O UX Tpadukam.

Pacno3naBaTh KBajpaTUyHyr0 (QyHKLIHIO 1O (HOpMYyJie, IPUBOJUTH MPUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON KU3HH, (PU3UKHU, TEOMETPHUHU.

Yuc1oBbIe MOCTE10BATEILHOCTH H IPOrpeccut

Pacnio3naBaTh apuMeTHUECKYyl0 M TE€OMETPUYECKYIO MPOTPECCUU MpH
Pa3HBIX Crloco0ax 3aaHusl.

BbINONMHATE  BBIUMCIEHHMS C  HUCIHOJb30BaHUEM (OPMYIT N-ro 4ieHa
apu(MeTnyecKo U reoMeTpUYECKOI MPOrpeccuii, CyMMbI IIEPBHIX N YJICHOB.

N300pakath wji€Hbl MOCIEI0BATEIBHOCTH TOYKAMU HA KOOPJIWHATHOM
IJIOCKOCTH.



Pemate 3agaum, CBSI3aHHBIE C YHCIOBBIMH IIOCIEIOBATECIBHOCTSIMHU, B TOM
YHCIIC 33JIaYU M3 PeaJbHOM KU3HH (C MCIOJIb30BAHUEM KaJIbKYJISATOPa, MU(PPOBHIX
TEXHOJIOTHUH).



TEMATHUYECKOE INTAHUPOBAHUE
7 KJIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HanMeHoBaHHe pa3/1esioB U TeM undpoBbIe
Ne i/t P Kontpoubnsie | IIpakTnyeckue (g )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcebl
) Uucna u BerunciaeHus. PanimonanbHbie ’5 1 bubmuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
bubmuoreka [JOK
2 AJrCOpaneckHe BhIpakeHiA 27 ! https:/m.edso0.ru/7f415b90
but6mmoreka [{OK
3 YPABHEHHA 1 HCPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
4 Kooppitrare! u rpaguici. Gynkim 24 ! https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
> losToperue u 0bobmenne 6 ! https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 5 0




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHue pa3ie0B U TeM uugposbie
Ne i/m P Konrtpoubnsie | IIpakTnyeckue (g )
NPOrpamMMmsbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypchbl
Bbubnuoreka [JOK
1 | LK 1
ucna u Beuncienus. KaapaTtasie kopHu 5 hitps://m.edsoo ru/7f41 Tafg
) Uucna u Berauciaenus. CTENeHsb ¢ 1eIbIM . bubmuoreka [JOK
IoKa3aTejieM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckre BbIpaXKeHUs. 5 1 bubnunoreka [IOK
KBanpaTHblil TpéxuieH https://m.edsoo.ru/7f417af8
4 AnreOpanyeckre BbIpaXKeHHs. 15 1 bubnuoreka LIOK
Anrebpanueckas 1poob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBaspaTHbie 15 | bubnuoteka [{IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 13 bubnuorexa [JOK
ypaBHEHU U https://m.edsoo.ru/7f417af8
but6mmoreka [{OK
.H 12 1
7 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa htns:/m._edsoo ru/7f41 Tafs
but6mmoreka [JOK
8 DyHKUHH. OCHOBHbIC MOHATHS 3 https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? Dyrxupn. Hucrobie pyniimn ? https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
10 IT 6 2
OBTOpeHHE 1 0000meRHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




9 KUIIACC

Konn4yectBo 4yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM unppoBbIe
Ne i/m P Konrposbnsie | IIpakrnyeckue (upp :
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
) Uucna u Beruucienus. JleicTBUTENIbHbBIC 9 bubmuoreka [JOK
yuCIia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bu6nuoreka [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 14 1 bu6nuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitps://m.edsoo ru/7F419d08
bubmuoreka [IOK
5 o 16 1
YHICHIH https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
4 1 1
6 HCJIOBBIE MOCJIEA0BATEIbHOCTH 5 hitos://m.edsoo. ra/7f419d08
7 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIHS 13 | bubnuorexa LIOK
3HaHUU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KJIIACC
KosanuyectBo 4yacos JICKTPOHHBIE
Ne Jara undgposbie
u/n Tema ypoka Beero Konrpoabnspie | IlpakTuyeckue | H3yUYeHH oOpa3oBaTe/bHbIE
padoTbI padoThI b pecypebi
1 [TonsiTHE panMOHANBHOIO YKCIIA 1
) Apudmernueckue 1eHCTBUS C |
paloHaIbHBIMU YHCIAMHU
3 Apudmernueckue 1eHCTBUS C |
palyoOHATBHBIMU YU CIIAMU
4 Apudmernueckue IeHCTBUS C |
paloOHATBHBIMU YU CIIAMH
5 Apudmernueckue 1eHCTBUS C |
paloHaIbHBIMU YUCIAMHU
6 Apudmernueckue 1eiCTBUA C 1
paloHaIbHBIMU YHCIAMHU
7 CpaBHeHME, yHIOPSA0UMBaHUE |
palOHAIbHBIX YUCEI
g CpaBHeHue, ynops10uuBaHue 1
palOHAIbHBIX YUCEI
9 CpaBHeHue, ynops10uuBaHue 1
paroHaIbHBIX YHCEI
10 CrerneHb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK
IIoKa3aTeyeM https://m.edsoo.ru/7f4211de
11 CreneHsb ¢ HaTypaIbHBIM 1 bubnnorexa [JOK




MoKazaTesemM https://m.edsoo.ru/7f421382
12 CrerneHp ¢ HaTypaJIbHBIM bubnmorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f42154¢
13 CremneHb ¢ HaTypaJIbHBIM bubnmorexa [JOK
MOKa3aTeyieM https://m.edsoo.ru/7f4218be
14 Crenens ¢ HaTypajIbHBIM
MoKa3aTesieM
15 Pemenrie OCHOBHBIX 3a/1a4 Ha ApooH,
MPOLICHTHI U3 PeabHOU MPAKTUKU
16 Pemenrie OCHOBHBIX 3a/1a4 Ha ApooH,
MIPOIICHTHI U3 PEATHbHOU MPAKTUKH
17 Perienre oCHOBHBIX 3a/1a4 Ha ApooOH,
MIPOIICHTHI U3 PEATHbHOU MPAKTUKH
13 Pemienre 0CHOBHBIX 3a/1a4 Ha ApooOH,
MPOLICHTHI U3 PEATbHOU MPAKTUKU
19 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS
Ha MHOXXHUTEJIA HaTypaJIbHBIX YHCET
20 [Ipu3Haku AeIUMOCTH, Pa3I0KEHUS
Ha MHO>XHUTEJIA HaTyPAJIbHBIX YHCET
21 Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHast MPONOPIUOHAIBHOCTH
) Peanbubie 3aBucumoctu. [Ipsimast u
oOpaTHasi PONOPIUOHAIBHOCTH
3 Peanbnabie 3aBucumoctu. [lpsmas u
oOpaTHasi PONOPIUOHAIBHOCTH
24 Peanbabie 3aBucumoctu. [lpsmas u

oOpaTrHas MPONOPIHOHAIBHOCTH




KonTponbhas pabota no teme

25 n n
ParmmonanpHble uncia
26 BykBeHHBIE BbIpaXKeHUsI bubmorexa HOK
y p https://m.edsoo.ru/7f41feec
27 DopMyibl
28 DopmyIbl
29 [lepemennsle. JlonycTrmble 3HAaUEHUS
MePEMEHHBIX
[TpeoOpazoBanre OYKBEHHBIX
30 BBIPAYKEHHH, pACKPBITHE CKOOOK U bubmmorera [JOK
P > bacxp https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOJJOOHBIX ClIaraeMbIX
[Tpeobpa3oBanne OYKBEHHBIX
31 BBIPAYKECHHH, pACKPBITHE CKOOOK M bubmmorera [JOK
P > Pacxp https://m.edsoo.ru/7f41£d70
MpUBEICHNE TTOJOOHBIX ClIaraeMbIX
[IpeobpazoBanre OyKBEHHBIX
32 BBIPAXXEHUH, pacKpbITHE CKOOOK 1
MpUBEICHNE TTOJOOHBIX CIaraeMbIX
[IpeobOpazoBanre OyKBEHHBIX
33 BBIPAXXEHUH, pacKpbITHE CKOOOK 1
MpHUBEIeHNE TTOJJOOHBIX CIaraeMbIX
34 CBolicTBa CTETIEHH C HATYpaJIbHBIM bubnnoreka [JOK
MOKa3aTejieM https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHH C HATYpaJIbHbIM bubnnoreka [JOK
MOKa3aTejieM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTENEHH C HATYpaJbHbIM bubnuorexa [JOK
MoKa3areiieM https://m.edsoo.ru/7f4218be
bubmuorexa [JOK
37 MHoroujeHsl 1

https://m.edsoo.1u/7f42276¢




bu6mmoreka [JOK

38 M
HOTORICHL https://m.edsoo.ru/7f422930
39 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CnoxeHue, BBIYUTAaHUE, YMHOKEHHE bubnuorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422¢cc8
41 CrnoxeHne, BBIMUTAaHUE, YMHOKEHUE bubnmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422fca
4 CrnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bubnmorexa [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f423182
43 @opMyIIbl COKPAILIEHHOTO bubnuorexa [IOK
YMHOXKEHHU https://m.edsoo.ru/7f42432a
44 DopmyJibl COKPAIIEHHOTO bubnuoreka [IOK
YMHOXKEHHU https://m.edsoo.ru/7f42464a
45 dopMyIbl COKpaAIIEHHOTO bubnmoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424¢12
46 ®opMyIIbl COKPALEHHOTO bubmumorexa [IOK
YMHOKEHUSA https://m.edsoo.ru/7f4241d2
47 @opMyIIbI COKPAIIEHHOTO bubnuoreka [IOK
YMHOXKEHHU https://m.edsoo.ru/7f4251d0
43 PaznoxxeHrne MHOrO4JIEHOB Ha bubmuoreka [{OK
MHOXUTEIN https://m.edsoo.ru/7f423312
49 Paznosxxenrne MHOTOWIECHOB Ha bu6mmoreka [JOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxxeHre MHOTOUYJICHOB Ha bubmnoreka IIOK

MHOXUTCIIN

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

51

PazinoxeHrne MHOTOYJIEHOB Ha




MHOXUTCIHN

KonTponbhas pabota no teme

52
"Anrebpanyeckue BrIpakeHus"
YpaBHeHue, paBuia
53 npeoOpa3oBaHus ypaBHEHNUS,
PaBHOCUJIBHOCTh YPaBHEHUU
JIuneliHoe ypaBHEHHE C OAHOU
54 IIEPEMEHHOM, pELICHUE JIMHEMHBIX
YpaBHEHUU
JIuHeitHOe ypaBHEHHE C OJTHON
55 [IEPEMEHHOM, pelICHUE JIMHEMHBIX bubmorexa [OK
p L p https://m.edsoo.ru/7f420482
ypaBHEHUU
JInHeitHOe ypaBHEHHUE C OJJTHON
56 MIEPEMEHHOM, PEIICHUE JTMHENHBIX
ypaBHEHUU
57 Pemenue 3aa4 ¢ TOMOIIBIO bubmnoreka I1IOK
ypaBHEHUU https://m.edsoo.ru/7f42064¢
53 Pemenue 3aa4 ¢ TOMOIIBIO bu6mmoreka [JOK
YpaBHEHU U https://m.edsoo.ru/7f420806
59 Pemenwne 3aga4 ¢ moMOIIBIO bu6mmoreka [JOK
YpaBHEHU U https://m.edsoo.ru/7f4209a0
60 Pemenue 3aga4 ¢ moMoIibto bu6mmoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f420e6e
61 JIuneliHoe ypaBHEHHE C IByMs bubmuorexa [JOK
MIEPEMEHHBIMH U ero Tpaduk https://m.edsoo.ru/7f427¢32
2 JIuneliHoe ypaBHEHHE C IByMs bubnmoreka [JOK

MIEPEMEHHBIMU U ero rpaduk

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




Cucrema IByX TUHEHHBIX YpaBHEHHI

bubmnoreka IIOK

03 C IBYMS IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JTUHEHHBIX YpaBHEHUH
C IByMs IIEPEMEHHBIMU
65 Cucrema 1ByX JTUHEHHBIX YpaBHEHUH
C IByMsl IEPEMEHHBIMU
66 Cucrema 1ByX JUHENHBIX YPaBHEHUN
C IBYMs IEPEMEHHBIMU
67 Pemenue cucreM ypaBHEHUN bubmmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenue cuctem ypaBHEHMI bubmmorexa LIOK
https://m.edsoo.ru/7f42865a
69 Pemenue cuctem ypaBHEHHI brbamorexa [OK
https://m.edsoo.ru/7f4287d6
70 Pemenne cucreM ypaBHEeHUI
71 Pemenue cuctem ypaBHEHHI
7 Konrponbnas pabora no reme bubnnorexa [IOK
"JIuneitnple ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha IpsAMOi bubnmorexa LOK
https://m.edsoo.ru/7f41de76
bubnuoreka [IOK
7 HueCIOBEIC MpOMEXy Tt httDs://m.edSO(]fru/7f41dff2
75 YuciioBble IPOMEKYTKH
76 PaccrossHre Mexny AByMs TOUKAMH
KOOPAMHATHOU IPAMOM
77 PaccrossHue Mexny AByMs TOUKAMH

KOOPJIMHATHOM IIPSMOM




73 [IpsmoyronbHas cucteMa KOOpAUHAT bubnuoreka [OK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [OK
Ha IUIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bubnuoreka [IOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpaduKoB, 3alaHHBIX bubnuoreka LIOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
23 UYrenue rpauKoB peasbHbIX bubnnorexa [IOK
3aBUCUMOCTEMN https://m.edsoo.ru/7f41ea24
%4 Urenue rpauKoB pearbHbIX
3aBUCUMOCTEN
Bbu6mmoreka [JOK
85 IT
OHATHE pyHKILHH https://m.edsoo.ru/7f41ef06
86 I'paduk pynkunn
. . bubmuoreka [{OK
87 CroiicTsa dynicuii https://m.edsoo.ru/7f41f078
. . bubmuoreka [{OK
88 Croiicsa dynicimit https://m.edsoo.ru/7f41flfe
. bu6mmoreka [{OK
89 Jlmseitnas pymicms https://m.edsoo.ru/7f427282
bu6mmoreka [IOK
0 Jlunei
? MHCHHA QyHKIHA https://m.edsoo.ru/7f427412
01 [TocTpoenue rpaduka TuHEHHON bubnnoreka [JOK

byHKIIUU

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




[TocTpoenue rpaduka TUHESHHON

92
byHKIMHA
93 I'padux pyHnknmm y =[x|
94 I'paduk pyskumu y =[x|
KonTponbhas pabota mo Teme
95 "KoopauHaTs! 1 rpaduKy. bubnuorexa [IOK
®Oynkun" / Beepoccuiickas https://m.edsoo.ru/7f41£50a
npoBepouHas pabota
HToroBast KOHTpOJIbHAs paboTa / bubnnorexa [JOK
96 .
Bcepoccuiickas nmpoBepouHas pabota https://m.edsoo.ru/7f429¢c6¢
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
97 METO/IOB Kypca 7 Kiacca, 00o0mieHne
3HAHUHI
[ToBTOpEHNE OCHOBHBIX IMOHATHI U
98 METOJIOB Kypca 7 Kiracca, 00001eHne bubmotera [IOK
Hu yp ’ B https://m.edsoo.ru/7f429{32
3HAHWUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
99 METOJIOB Kypca 7 Kiracca, 00001eHne bubmotera [JOK
HU yp ’ III https://m.edsoo.ru/7f42a0e0
3HaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METO/IOB Kypca 7 Kiacca, 00o01eHue
3HaHUHU
IToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJIOB Kypca 7 Kiacca, 00001ieHne bubmmorera [JOK
HV yp ’ t https://m.edsoo.ru/7f42a27a
3HaHUU
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
102 METO/0B Kypca 7 kiacca, 000011eHne

3HaHUU

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




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102




8 KUIACC

KosanuyectBo yacos DJIEKTPOHHBIE
JlaTa
Ne undgposbie
Tema ypoka Konrpoabnbie | IlpakTuyeckune | H3YU€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoThI !
pecypchl
1 KBanpatHblii KOpeHb U3 UHCIIA 1 bubmmorexa [JOK
P p https://m.edsoo.ru/7f42d452
2 [TonsiTue 06 UppaITMOHATILHOM YHCIIC 1 bubmmorexa LHOK
ppatt https://m.edsoo.ru/7f42eaaa
3 JlecsaTHYHBIE TPUOKECHHS )
MPPALMOHATIBHBIX YUCEN
4 JlecsaTHYHBIE TPUOIMKECHHS )
HPPALMOHATIBHBIX YUCET
JleficTBUTEIIbHEIC YUCTIa 1
CpaBHeHUE NEMUCTBUTEIIBHBIX YHCEI 1
CpaBHEHHE NEVUCTBUTEIBHBIX YHCEI 1
2 Apudmerndecknuil KBaapaTHBII 1
KOpEHb
9 VYpaBHeHue BHIa X* = a 1
10 CoiicTBa apuMeTHIecKux 1 bubmuotexa [JOK
KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
1 CoiicTBa apudmMeTndecKkux | bubmuotexa [JOK
KBaJpaTHBIX KOPHEN https://m.edsoo.ru/7f42d862
[IpeobpazoBaHme YUCTOBBIX
12 BBIPAYKEHHMI, COJIEPIKAIINX 1 bubmorexa HOK
P > COepRalll https://m.edso0.ru/7f42dd26
KBaJpaTHbIE KOPHU




[Ipeobpa3oBaHne YHCTOBBIX

bu6mmoreka [IOK

13 QXEHUM, colepxa
BRIPDRCHIH, COMEPIRAILIX https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeobpazoBaHme YUCTOBBIX
14 BBIPKEHMH, COASPKAILINX bubmorera [JOK
P > collepaatl https://m.edsoo.ru/7f42e0be
KBaJpaTHBIC KOPHHU
[IpeobpazoBaHme YUCTOBBIX
15 BBIPKEHUM, COAEPKAIINX bubmmorera [JOK
p » CONCPRatl https://m.edsoo.ru/7f42¢262
KBaJpaTHBIC KOPHHU
16 CreneHb ¢ LEJBIM TTOKa3aTelIeM bubmmorera [JOK
H https://m.edsoo.ru/7f4354a4
CrangapTHas 3allUCh YKCIIA.
Pa3mepsl 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T MEMEHTapPHBIX YaCTHIL J10 bubnuoreka [IOK
KOCMHUYECKHX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTHTEIILHOCTH TTPOLIECCOB B
OKPY’KaIOIIIeM MHUPE
13 CBoiicTBa CTENEHU C LIEJIBIM bubmuoreka [JOK
MokazaTeyieM https://m.edsoo.ru/7f435648
19 CBoiicTBa CTENIEHU C LIEJIBIM bubmuoreka [JOK
[oKa3arejieM https://m.edsoo.ru/7f435648
20 CBOICTBaA CTEIICHU C LICIBIM bubmuoreka [JOK
[oKa3arejieM https://m.edsoo.ru/7f435648
)1 CBOICTBaA CTEIIEHU C LICIBIM bubmnoreka IIOK
rnoxasareJjieM https://m.edso0.1ru/7f43599a
) CBoiicTBa CTENIEHH C LIEJIBIM bub6mmoreka [JOK
rnoxasareJjieM https://m.edsoo.ru/7f435ed6
23 KBagpartsslii TpéxuineH




24

KBanpatHbiii TpéxuiieH

Pasnoxenune kBaapaTHOTO

bu6mmoreka [JOK

25 TpEXUIIEHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42£d38
2% Pa3noxenue kBagpaTHOro bubnuoreka [IOK
TpEXUIICHA HA MHOXKHUTEIHN https://m.edsoo.ru/7f42£d38
Konrponsnas pabora no rTemam
27 "KBanparusle kopHu. CTeneHu. bubmmorexa [JOK
Kpaaparhsiii Tpexnen” https://m.edsoo.ru/7f42ec80
28 Adrebpaitiecicas Apody fggg;gj;;ggimm 82
JlonycTuMmble 3HaUEHUS
29 [IEPEMEHHBIX, BXOSIINX B
anreOpanvecKue BbIPaKEHUS
JlonmycTruMble 3HaYEHUS
30 MePEMEHHBIX, BXOJIAIINX B
anredbpanvecKkre BeIPaKeHUs
31 OcHOBHOE CBOMCTBO bubnnoreka 1IOK
anredpandecKkou 1pobu https://m.edsoo.ru/7f4308¢e6
. bu6mmoreka [JOK
32 Coxpamenne apodeii httos://m.edsogru/7f430a8a
33 Coxpauenne apoOei Etptlfg/y/lgeeg;gz/léf4sof44
bu6mmoreka [JOK
34 Coxpamenne npodeid httDs://m.edSO(]fru/7f430f44
15 CnoxxeHue, BBIYUTaHUE, YMHOKEHHE bu6mmoreka [JOK
U JIeJIeHne anre0pandeckux npooei https://m.edsoo.ru/7f43128¢
16 CnoxxeHue, BBIYUTaHUE, YMHOKEHHE bubmnoreka I1IOK

U JICJICHHE alreOpandecKkux Apooeit

https://m.edsoo.ru/7f4315¢c0




37 CnoxeHue, BBIUUTaHUE, YMHOKEHUE bubmnoreka IIOK
U JICJICHHE alnreOpandeckux Apooeit https://m.edsoo.ru/7f4318¢2
13 CrnoxxeHue, BBIYUTaHUE, YMHOKEHHE bubmnoreka 1IOK
U JICJICHHE anreOpandeckux Apooeit https://m.edsoo.ru/7f431a20
IIpeoOpa3oBaHue BEIpAXKECHUMH,
39 cop e xlc)a ux anred Ia).I/I‘-IGCKI/Ie bubmoreia HOK
Flepratl p https://m.edsoo0.ru/7f43259¢
npobu
[IpeoOpa3oBanue BeIPAKEHHIA,
40 cop e nlc)a uX anred I;.I/I‘IQCKI/Ie bubmorexa HOK
AepRat p https://m.edsoo.ru/7f432736
Ipobu
[IpeoOpazoBaHue BBIpaXKEHUH,
41 COZIEpIKAIIIMX alreOpandecKue bubmmorera [JOK
AepRat p https://m.edsoo.ru/7f432736
Ipoou
4 KonrponsHas pabora no teme bubnnorexa [IOK
"Anrebpanyeckas 1poop" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
43 K
BAAPATHOC YPABHCHHC https://m.edsoo.ru/7f42eela
44 HenonHoe kBagpaTHOE ypaBHEHUE bubmorexa [OK
AP yp https://m.edsoo.ru/7f42eela
45 Henonnoe kBanpaTHOe ypaBHEHHE bubmorexa HOK
AP yp https://m.edsoo.ru/7f42eela
46 ®opMya KOpHEU KBapaTHOIO bub6nuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f42f158
47 ®opMya KOpHEU KBagpaTHOIO bubnnorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42{316
43 dopMyna KOpHEN KBaIpaTHOTO bubnnorexa [IOK
YpaBHEHUSA https://m.edsoo.ru/7f42f5a4
49 Teopema Buera bu6mmoreka [IOK




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

bu6mmoreka [IOK
50 T B
copeMa bueta https://m.edso00.ru/7f430076
51 Pemienue ypaBHeHMil, CBOAAIUXCA K bubnuoreka [IOK
KBAaJPaTHBIM https://m.edsoo.ru/7f43¢542
5 Pewenve ypaBHeHUH, CBOASIINUXCS K bubnmoreka [JOK
KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocreiimume qpodHO- bubmumorexa [IOK
pauroHaJIbHBIE YpAaBHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiimume qpodHO- bubnuoreka [IOK
palroHaIbHBIE YpaBHEHUS https://m.edsoo.ru/7f432bbe
55 Pelienne TeKCTOBBIX 3a7a4y C bubmuoreka [{OK
IIOMOILBIO KBAIPATHBIX YPABHEHUN https://m.edsoo.ru/742f75¢
56 Pelienne TeKCTOBBIX 3a4ad C bubmnoreka IIOK
MOMOUIBIO KBaJPaTHBIX YPABHEHUI https://m.edsoo.ru/7f42{8{6
57 Kontponbhas pabota no teme bubnnorexa [JOK
"KBanparusie ypaBHeHUs" https://m.edsoo0.ru/7f43012
JIvuHeitHoOe ypaBHEHHUE C IBYMS
53 NepEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PEIICHHS YPAaBHCHUI B
LEJTBIX YUCIIax
JInneliHOE ypaBHEHUE C IBYMs
59 MEpPEMEHHBIMH, €T0 rpaduk,
MIPUMEPHI PEIICHHS] YPAaBHEHUI B
LEJTBIX YUCIIax
60 JIuneitHoe ypaBHEHHE C IBYMS

NEpPEMEHHBIMH, €T0 rpaduk,
IIPUMEpHI PEIICHUs] YPAaBHEHUH B




OCIBbIX YHUCIIax

61

Pemenne cucreM nByX JTMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU

62

Pemenne cucreM AByX JIMHEHHBIX
YpPaBHEHUH € ABYMS IEPEMEHHBIMU

63

Pemenue cucrem AByX JIMHEHHBIX
YPaBHEHUI C IByMs IEPEMEHHBIMU

64

IIpumepsl perieHns cucTemM
HEJIMHEHHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU

65

[Ipumeps! penieHus: cucrteM
HEJIMHEWHBIX YPAaBHEHUH C IByMs
IIEPEMEHHBIMU

66

I'padmueckas uHTEpIpeTaLIUs
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas uHTepIpeTanus
YPaBHEHHUS C ABYMsI IEPEMEHHBIMU U
CUCTEM JIMHEMHBIX YPaBHEHUH C
IBYMsI IEpEMEHHBIMU

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

68

Permrenuie TeKCTOBBIX 3a4a4 C
ITIOMOILBIO CUCTEM YPaBHEHUI

69

Permrenuie TeKCTOBBIX 3a4a4 C
IIOMOLIBIO CUCTEM YPAaBHEHUMU

70

Pemienue TekcToBBIX 33a1a4 C
IIOMOUIbIO CUCTEM YpaBHEHUN

71

YucnoBeie HCPABCHCTBA U UX




CBOICTBa

UucnoBbie HEPABEHCTBA U UX

72 .
CBOICTBa
73 HepaBeHcTBO ¢ 01HOI ITEpeMEHHON
74 JInHeHbIE HEPABEHCTBA C OHOMN bubnuoreka LIOK
[IEPEMEHHOMN U UX PEILCHUE https://m.edsoo.ru/7f42¢692
75 JInneliHbIe HEPABEHCTBA C OTHON bubnnorexa [IOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42¢c840
76 JInHeliHbIe HEPABEHCTBA C OJTHOM
IIEPEMEHHOM U UX pPELICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnunorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cb88
7 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnorexa [JOK
OJIHOM IIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TMHEWHBIX HEPABEHCTB C
OJIHOW MEPEMEHHON U UX PELIEHNE
N3o0pakeHue penieHus TMHEHHOTO
80 HEpPaBEHCTBA U UX CUCTEM Ha bubmorexa HOK
p . . https://m.edsoo.ru/7f42c¢9¢4
YHCIJIOBOM MPSMOU
N3o06paxeHnue pemieHns TMHEHHOTO
81 HEPaBEHCTBA U UX CUCTEM Ha bubmmorexa LOK
p . . https://m.edsoo.ru/7f42¢9e4
YHCIIOBOM MPsIMOi
Konrpomnbnas padora mo remMmam
82 "HepasenctBa. CucteMbl
ypaBHeHHUH"
bubnuorexa LIOK
83 [TonsTue pynkumn 1

https://m.edsoo.ru/7f433¢c12




OO0acTh OIIpEACIICHUA U MHOXKXCCTBO

bubmnoreka IIOK

84
3HAYCHUH PYHKITUN https://m.edsoo.ru/7f433d84
85 Crioco6nl 3a1anust QyHKIUI
86 I'padux GyHKIIN
27 CaoiicTBa QyHKINH, UX
oroOpakeHHe Ha rpaduke
28 UreHue U mocTpoeHue rpapuKoB
byHKIMHA
29 [Tpumeps! rpad@ukoB QyHKIHIA,
OTPaXKAOIIUX pealbHbIE MPOIIECChHI
OyHKIMH, OTTUCHIBAIOIITUE MPAMYIO U
90 06y aTHYIO TIPOTIO MOHaJH)HI;e ’ bubmmorera [JOK
PATHYIO HpOTOpH https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX TpaQUKu
91 ['unepOomna
bu6mmoreka [JOK
2 r
? unieposa https://m.edsoo.ru/7f4343e2
Bbubmoreka [JOK
r =x2
93 paduic pysictuni y = X https://m.edsoo.ru/7f434572
Oy y =X, y=x3, y=VX,y =
94 x|‘y r eﬁbnq};cme yeLLIeHZC _ bubmoreia LHOK
> TPARITECos b . https://m.edsoo.ru/7f434d38
YPaBHCHHUI U CUCTEM YPaBHCHHI
[ToBTOpEHNE OCHOBHBIX IMOHSATUH U
METOJIOB KypcOB 7 U 8 KJIacCOB,
95 0606Il eHHZP;HaHHP”I / bubmorexa HOK
» . https://m.edsoo.ru/7f4371aa
Bcepoccuiickas npoBepodHast
paborta
96 HroroBas koHTpoNbHAs paboTa / bubnmoreka [JOK

Bcepoccuiickas npoBepodHast

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




paborta

[ToBTOpEHNE OCHOBHBIX MOHATUN U

97 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
0000111eHNEe 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U
98 METOJ0B KypcoB 7 U 8 KJIacCOB 1 buGnnorexa [IOK
FIOB KYP . ’ https://m.edsoo.ru/7f43736¢
0000111eHNEe 3HAHUN
[ToBTOpEeHNE OCHOBHBIX MOHATHH U
99 METOJ0B KypcoB 7 U 8 KJIacCOB 1 bubmmorexa [IOK
a yp . ’ https://m.edsoo.ru/7f437510
000011IeHNE 3HAHUH
[loBTOpEHNE OCHOBHBIX MOHATHH U
100 METOIOB KYPCOB 7 1 & Kj1accoB 1 Bubmorexa TOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
00001IeHNE 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
101 METOJIOB KYpCOB 7 U & Ki1accoB 1 Bubmorexa TOK
A1OB KYP . ’ https://m.edsoo.ru/7f436b88
00001IeHNEe 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATUN U
102 METOJIOB KYpCOB 7 U & KiIaccoB 1 bubmorexa LOK
/OB KYP . ’ https://m.edsoo.ru/7f437858
0000111eHNEe 3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KUIIACC

n/n

Tema ypoka

Koan4yecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYeHHus

DJIEKTPOHHBIE
undposbie
o0pa3oBaTte/ibHbIE

pecypchl

ParponanbHble yncia, MppaluoHaIbHbIE
qHcia, KOHEYHbIE 1 OECKOHEUHBIC
JeCATUYHbIE JpoOu

MHOXECTBO HeﬁCTBHTGHBHLIX YHUCCII,
HeﬁCTBHTeHBHBIe Yyrciia Kak 0ECKOHEYHBIC
ACCATUYHBIC I[pOGI/I

B3auMHO 0IHO3HAYHOE COOTBETCTBHE
MEXKy MHOXKECTBOM JCHCTBUTEIbHBIX
qKcell 1 MHOXKECTBOM TOYEK KOOPAMHATHON
IPsIMO

CpaBHeHHE IeHCTBUTENBHBIX YHCET,
apumeTnyeckue 1eUcTBUA C
JNeHCTBUTENLHBIMU YUCIIAMU

HpI/I6J'II/I)KéHHOG 3HAa4YCHUC BCINYHNHBI,
TOYHOCTDH HpI/I6J'II/I)KeHI/I$I

OxpyrieHne unucen

OxpyrieHue yucen

[Ipukuaka v olleHKa pe3yJIbTaTOB
BBIYUCIIEHUN

[Tpukuaka 1 OlleHKa pPe3yJIbTaTOB
BBEIYMCIICHUN

10

JIunelinoe ypaBHeHue. PelieHne ypaBHeHUH,

bu6morex [JOK




CBOOAIIUXCA K JIMHEHHBIM

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

JIunelinoe ypaBHeHue. PelieHne ypaBHeHNH,

11
CBOJALIUXCS K IUHEHHBIM
12 KBanpaTtHoe ypaBHeHue. Pemenue bubnuoreka LIOK
YpPaBHEHUH, CBOJISAIINXCS K KBAaIPATHBIM https://m.edsoo.ru/7f43c542
13 KBanpaTtHoe ypaBHeHue. Pemenue bu6nuorexa IIOK
YPaBHEHUH, CBOJSAILUXCA K KBaAPaTHbIM https://m.edsoo.ru/7f43¢542
14 bukBagpaTHbie ypaBHEHHUS Bubmmorexa TIOK
P yp https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTHbie ypaBHEHHUS Bubmmorera IIOK
P P https://m.edsoo.ru/7f43¢3d0
[IpuMepsl perieHus: ypaBHEHUN TPETbEU U
16 YETBEPTOU CTEIIEHEN Pa3I0KEHUEM HA
MHOXHUTEIH
[Ipumepsl perieHnst ypaBHEHUN TPEThER U
17 4eTBEPTOU CTEIIEHEH Pa3I0KEHUEM Ha
MHOXHUTEIN
13 Pemenue qpoOHO-panimoHanbHBIX bu6muoreka [{JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paliOHAIbHBIX bu6mmoreka [{JOK
YpaBHEHUU https://m.edsoo.ru/7f43c9b6
20 Pemennie TekcTOBBIX 3aa4 anredpandeckum
METOJIOM
21 Pemennie TekcTOBBIX 3aa4 anredpandeckum
METOJIOM
” Pemenrie TeKCTOBBIX 33724 anredpandeckum

METOIOM




KoHnTtponbHast pabota mo Teme "YpaBHEHHS C

23 . .
OJIHOM IIEPEMEHHOU
24 VYpaBHeHUE ¢ AByMS IEPEMEHHBIMH U €T0 bu6mmoreka [JOK
rpapuk https://m.edsoo.ru/7f43d0b4
)5 VYpaBHeHUE ¢ IBYMsI IEPEMEHHBIMU U €TI0 bu6mmoreka [JOK
rpaduk https://m.edsoo.ru/7f43d0b4
2% Cucrema IByX JIMHEMHBIX YPAaBHEHUI C
IBYMsI IEPEMEHHBIMU U €€ pellIeHUE
7 Cucrema IByX JIMHEHHBIX YPAaBHEHHI C
JBYMsI IEPEMEHHBIMU U €€ peleHue
73 Cucrema IByX JIMHEVHBIX YPAaBHEHHI C
JBYMsI IEPEMEHHBIMU U €€ peleHue
29 Cucrema IByX JIMHEVHBIX YPABHEHHI C
IBYMsI IEPEMEHHBIMU U €€ pellieHue
Pemenue cucreM IByX ypaBHEHUMH, OJHO U3
30 oro cifrioe. a oe ’ o00i Bubnnoreka IIOK
KOTOPBIX JINHEWH JPyroe — BTOPOM
P » &Py p https://m.edsoo.ru/7f43d23a
CTEIEeHU
Pemenue cucrem 1ByX ypaBHEHMM, OTHO U3
31 KOTO eiiHoe, a oe ’ opoit bubmmoreia LIOK
TOPBIX JINHEWH Jpyroe — BTOpOM
P e 24 P https://m.edsoo.ru/7f43d55a
CTENEHU
Pemenue cucreM nByX ypaBHEHUM, OTHO U3
32 KOTOPBIX JINHEHHOE, a Ipyroe — BTOPOM
CTENEHU
Pemenue cucrem AByX ypaBHEHUM, OHO U3
33 KOTOPBIX JINHEWHOE, a IPyroe — BTOPOU
CTEIIEHU
34 ['padmueckas HHTEpIIPETALIUS CUCTEMBI

YpaBHEHHUI C ABYMS [IE€PEMEHHBIMU




Pemenue TeKCTOBBIX 33724 anre6pa1/1qec1<I/IM

35
CIIocOo00M
Pemennie TekcTOBBIX 3aau anredpandeckum
36 CIIoco00M
KonTponbhas pabota no teme "Cucremsl
37 ypaBHEHHUH"
38 YucnoBble HEPABEHCTBA U UX CBOMCTBA
39 UYucnoBble HEPABEHCTBA U UX CBOMCTBA bubmmorexa [TOK
https://m.edsoo.ru/7f43ad5a
40 JIvHeHbIE HEPABEHCTBA C OHOMN bu6nuoreka IIOK
[IEPEMEHHOMN U UX PEILLICHUE https://m.edsoo.ru/7f43af08
A1 JIuHeliHble HEPABEHCTBA C OJHOU bubmuoreka [IOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
4 Jlunelinpie HEpaBEHCTBA C OJTHOM bu6mmoreka [{JOK
MEPEMEHHOM U UX pEIICHUE https://m.edsoo.ru/7f43af08
43 CucreMsl J'II:IHGI\/'IHBIX HEPABEHCTB C OJTHOM
NIEPEMEHHOI U UX pelIeHne
44 Cucremsl J'II:IHeﬁHLIX HEPABEHCTB C OJHOMN
NIEPEMEHHO U UX pelIeHne
45 Cucremsl J'II:IHeﬁHLIX HEPABEHCTB C OJHOMN
IIEPEMEHHOM U X pELICHNE
46 KBanpaTHble HEpaBEHCTBA U X PELLIEHUE Bubmmorexa [IOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEPaBEHCTBA U UX pELLIEHUE Bubmmorera IJOK
https://m.edsoo.ru/7f43b21e
48 KBagpaTHble HEPAaBEHCTBA U UX PEILIECHUE bubmmorexa IIOK

https://m.edsoo.ru/7f43b5a2




49

KBaHpaTHLIe HCPAaBCHCTBA U UX PCUICHUC

50 KBagpaTHble HEpaBEHCTBA U UX pELLICHUE
51 ['paduueckas nuTEpHpeTaLINs HEPABEHCTB U bu6mmoreka [JOK
CHCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
5) I'paduueckas MHTEpIIpETALUs] HEPABEHCTB U
CHCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU
53 Konrponsnas pabora no teme
"HepaBencrna"
54 KBanparuunas ¢pyHkuus, e€ rpaduk u bu6mumoreka [IOK
CBOMCTBa https://m.edso0.ru/7f4396¢6
55 KBanpartuunas ¢pynkuus, e€ rpaduk u bubnuorexa LIOK
CBOMCTBA https://m.edsoo.ru/7f439842
56 KBangpatuunas pyHkuus, e€ rpagux u bubnuorexa LIOK
CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapabo:na, KOOpAMHATHI BEPILIUHBI bu6muoreka [{JOK
napaboibl, 0Cb CHMMETPHH MapadoIibl https://m.edsoo.ru/7f439eb4
58 [TapaGosa, KOOpAMHATHI BEPILIMHbI bubnuoreka [JOK
napaboibl, 0Cb CHMMETPHH MapadoIibl https://m.edsoo.ru/7f43a03a
59 [TapaGosa, KOOpAMHATHI BEPILIMHbI bu6mmoreka [{JOK
1apaloJibl, 0Cb CHMMETPHH 1apadoIibl https://m.edsoo.ru/7f43alac
60 [Tapabona, KOOpAMHATHI BEPIIUHBI bubnuoreka LIOK
1apaloJibl, 0Cb CHMMETPHH 1apadoIibl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAMHATHI BEPIIUHBI bu6nuorexa IIOK
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl https://m.edsoo.ru/7f43a526
2 [Tapabona, KOOpAMHATHI BEPIINHBI
napaboIIbl, 0Cb CHMMETPHH MapadoIIbl
63 I'paduku pynkmuit: y = kx, y=kx +b,




y:k/X’ y:X39 y:VX’ y:‘X‘

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

64
y=k/x, y=x3, y=vX, y=[X|
65 I'paduxu pynkmmit: y = kx, y =kx + b,
y=k/x, y=x3, y=vX, y=[X|
66 I'paduxu pynkmmit: y = kx, y =kx +b,
y=k/X, y=x3, y=VX, y=|X|
67 I'paduxu pynkmuit: y = kx, y=kx +b,
y=k/X, y=x3, y=VX, y=|X|
68 I'paduxu pynkmuit: y = kx, y=kx +b,
y=k/x, y=x3, y=vX, y=[X|
" " bu6mmoreka [{JOK
69 Kontponbhas padora mo teme "dyHKIun https://m_edsoo.ru/7f43abs4
70 [ToHsiTHE YMCIOBOM NOCIEA0BATEIBHOCTH Bubamorexa [IOK
A https://m.edsoo.ru/7f43e6¢c6
3aaHue nocjae10BaTeIbHOCTH
71 eKyppEeHTHOH GpopmyIioil u popmysoi n-ro Bubamorexa [IOK
PeKypP pMYy pMYy https://m.edsoo.ru/7f43ebda
qjieHa
7 ApudmeTtrueckas U reoMeTpuyecKas bu6mumoreka [IOK
IpOTrpeCccuun https://m.edsoo.ru/7f43ed7e
7 ApudmeTtrueckas U reoMeTpuyecKas bubnuorexa LIOK
IIPOrPECCUH https://m.edsoo.ru/7f43f3b4
@opMyJIbl N-TO WiIeHA apUPMETUYECKOU U
74 reof\)/lez WYECKOM TIPO icg;lﬁ CYMMBI Bubmmorera TIOK
P porp Y https://m.edsoo.ru/7f43f58a
MEPBBIX N YICHOB
@DopMyIbl N-TO YieHa apuPMeTUIecKoi u
N N bu6mmoreka [JOK
75 r€OMETPUYECKOU IIPOrPECCUM, CYMMBI

MEPBLIX N YWICHOB

https://m.edsoo.ru/7f43ef2¢




®opMyIIbl N-TO WieHa apuPpMeTUIeCcKoi u

76 reOMETPHUYSCKOM IPOTrPECCHI, CYMMBI bubmorexa HOK
p porp -y https://m.edsoo.ru/7f43f0c6
MEPBBIX N YJICHOB
dopMybl N-ro YjaeHa apuPpMETHIECKON U
77 TeOMETPUYECKON ITPOTPECCHI, CYMMEI bubmmorexa ITOK
p porp o https://m.edsoo.ru/7f43f72¢
MEPBBIX N YWICHOB
®opMyJIbl N-ro WwieHa apupMeTuyecKoil u
78 FeOMETPHYECKON ITPOrPECCHH, CYMMBI bubmorexa HOK
p porp - &Y https://m.edsoo.ru/7f43f8a0
MEePBBIX N WICHOB
N300pakeHne 4ieHOB apu(hMETHIECKON 1
79 Tr€OMETPUYECKON ITPOrPECCUM TOYKAMU HA
KOOPAMHATHOW INTOCKOCTH
N300pakeHne 4ieHOB apu(pMeTHIECKO 1
80 r€OMETPUYECKON MPOrPeCCHil TOUKAMH Ha
KOOPAMHATHOW ITIOCKOCTH
81 JIMHENHBIN U YKCIIOHEHIMAJIBHBIA POCT
82 CI105KHBIE IPOLIEHTEI Bubmorexa ITOK
P https://m.edsoo.ru/7f43fe0e
83 CI10KHBIE TIPOIIEHTHI Eubmorexa ITOK
p https://m.edsoo.ru/7f4401a6
24 Konrponsnas padora no teme "Yucnossie bu6muoreka [{JOK
nocienoBarebHOCTH" https://m.edsoo.ru/7f440418
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
25 3HaHMi. 3anuch, CpaBHEHUE, AEHCTBUSA C
JIEHCTBUTEIIFHBIMHI YHCJIaMH, YHCIOBas
npsimMas
86 [ToBTOpEHME, 000OIIIEHNE U CUCTEMATU3AIIHS

3HaHUW. [IpOIEHTBHI, OTHOIICHUS,




MPOTIOPIIUU

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIIHS

87 3HaHui. OKpyryieHue, NpuoInKeHue,
OIleHKa
[ToBTOpeHHE, 0000IIEHNE U CUCTEMATU3ALIHS
88 3HaHUH. Pelrenne TEKCTOBLIX 3a1a4 Bubmaorexa LOK
' https://m.edsoo.ru/7f443b12
apumeTnyeckum crnocodom
[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIUs
89 3HaHuH. Perenne TeKCTOBRIX 3a1a4 Eubmiorexa LIOK
’ https://m.edsoo.ru/7f443cd4
apu(meTnyeckuM crnocodom
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIus
N bubnuoreka [JOK
90 3HaHuH. Perienre TeKCTOBBIX 3a1a4
https://m.edsoo.ru/7f443fea
apu(pMETHYECKHM CIIOCOO0M
[ToBTOpeHue, 0000IICHNE 1 CUCTEMATH3AIIHS
91 sHanuil. [IpeoOpasoBanne airedpandyecKkux Bubmorexa ITOK
i I?, p p https://m.edsoo.ru/7f4441ca
BBIPXKEHUH, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IEHNE U CHCTEMATH3aIUs
92 spanui. [IpeoOpasoBanne aaredpandyecKkux bubmmorexa LOK
’ IZ p p https://m.edsoo.ru/7f444364
BBIPAKCHUH, TOMYCTUMbBIC 3HAYCHHS
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
93 spanuiil. [IpeoOpa3oBanne anreOpandecKux Bubmorexa IIOK
) Iz p p https://m.edsoo.ru/7f44462
BBIPKCHUH, TOMMYCTHUMbIC 3HAYCHHS
[ToBTOpEeHHE, 0000IIEHNE U CUCTEMATU3ALIHS
94 snanuii. [IpeoOpa3oBanne aaredpandecKux bubmmorexa LIOK
' Iz p p https://m.edsoo.ru/7f444a94
BBIPKCHUH, TOMMYCTHUMbBIC 3HAYCHHS
[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aIUs
. . bubmuoreka [JOK
95 3HaHui. OyHKIUU: TOCTPOCHHE, CBOMCTBA

M3yYEHHBIX (QYHKIHHA

https://m.edsoo.ru/7f444¢56




[ToBTOpEHME, 0000IIIEHNE U CUCTEMATU3AIIHS

but6mmoreka [JOK

96 in. @ : i 1
SHAHMH. Sy HKIHH r‘IJOCTpoeHHe’ cBoHCTBA https://m.edsoo.ru/7444f44
W3YYEeHHBIX (QyHKINN
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIIHS
97 3HaHUW. yHKIWH: TOCTPOCHHUE, CBOMCTBA 1 bubmorexa [IOK
 OYHICHHI: . p ’ https://m.edsoo.ru/7f44516a
M3YYEeHHBIX (QyHKUINN
[ToBTOpeHME, 0000IIEHNE U CUCTEMATU3AIIHS
98 3HaHUW. OYHKIWN: TOCTPOCHHUE, CBOMCTBA 1 bubmmorexa I[JOK
- O YHIIHIH . p ’ https://m.edsoo.ru/7f4452¢6
M3YYCHHBIX (DYHKIIH
[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3ALIHS
99 3HaHui. ['paduueckoe penieHne ypaBHeHUH 1 Bubmmorexa LIOK
P p yp https://m.edso0.ru/7f445516
U UX CUCTEM
[ToBTOpeHmEe, 006001IeHNE U cCUCTEMaTH3aIUs
100 3HaHui. ['paduueckoe penieHne ypaBHeHUH 1
U UX CUCTEM
101 HToroBast KOHTpOJIbHAsA paboTa 1
102 O06001IeHre 1 cucTeMaTh3alus 3Ha Uil 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

7 KJIIACC

Kon
NMpoBepPsIEMOro
pe3yJbTaTa

I[IpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrpPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucia U BEIUMCIIEHUSA

1.1

BI)IHOJIHSITI), coycras YCTHBIC u IIMCHbMCHHBIC HpI/IéMI)I,

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

1.2

HaxomuTh  3HAYeHMsT  YHCIOBBIX  BBIPAKCHHUI,  MPUMEHSITH
pasHooOpa3Hble CIIOCOObI U MPUEMBI BBIYUCICHHUS 3HAYEHUH TPOOHBIX

BBIPOKECHHH, COAEPKAINX OOBIKHOBEHHBIE U IECSITUYHBIE APOOH

1.3

[lepexomuTs OT omHOM (GOpMBI 3amUCH  YWCET K  JIPyrou
(mpeoOpa3oBbIBaTh  JAECATHUHYIO  JIpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHYHYIO, B YacCTHOCTH, B OECKOHEUYHYIO

JECATHUUHYIO ApOOb)

1.4

CpaBHI/IBaTB " YHopaaounuBaTh paliluOHAJIbHBIC YUCJIa

1.5

OxpyrasaTh unucna

1.6

BBINIONHATE NPUKUIKY M OLEHKY pe3yJibTaTa BBIYMCIICHWM, OLICHKY
3HQYEHUW YHUCJIOBBIX BBIPAKECHHWI. BBIMOMHATE JOEHUCTBUSA  CO

CTCIICHAMU C HATYPAJIbHBIMU IMOKa3aTCIISIMU

1.7

HpI/IMeHSITB MNPpU3HAKHW ACJIIMMOCTH, PA3JIOKCHHUEC HAa MHOXHUTCIN

HaTypAJIbHBIX YHCET

1.8

Pemare  nmpakTUKO-OPDUEHTHPOBAHHBIE  3aJa4d, CBA3AHHBIE C
OTHOLIEHUEM BEIINYUH, IIPONOPLUOHAIBHOCTHIO BEJINYUH,
IIPOLICHTAMM, HHTEPIPETUPOBATH pE3yJbTaThl pEHICHUS 3a1ad C
y4E€TOM OTrpaHUYECHUH, CBS3aHHBIX CO CBOMCTBAMHU PaCcCMaTPUBAEMBbIX

00BEKTOB

Anrebpanyeckre BbIpaKeHUs

2.1

Hcnonp3oBaTh anreOpanyeckyl0 TEPMUHOJIOTUIO U  CHMBOJIMKY,




MMPUMCHATDb e€ B MpoIecce OCBOCHUA yqe6H0ro MaTtcpuajia

Haxoguth, 3HaueHus 6YKB6HHLIX BBIpa)KeHI/Iﬁ npu 3aJaHHBIX

22 3HAUEHUSX IEPEMEHHBIX
53 BemonHATe npeoOpa3oBaHUS IEJIOTO  BBIPAXKEHHS B MHOTOYJIEH
' NPUBEJCHNUEM MOJ0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
BBINONHAT YMHOKEHHE OJHOWIEHAa HA MHOI'OWIEH U MHOTOYJIEHAa Ha
24 MHOTOWJIEH, TNPUMEHATh (OpMyJBl KBagpaTa CyMMBI W KBajpara
pa3HOCTH
OcCy1ecTBIATh pa3ioKEHNE MHOTOYICHOB HA MHOXKHTEIH C TIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKHM OOIIET0 MHOXKHTEIS, TPYINITHPOBKH CIIaraeMblX,
npuMeHeHus: GopMyJsl COKPALIEHHOTO YMHOKEHUS
Y [TpumensTh npeobpazoBaHKUs MHOTOWIEHOB JUISl PEIIEHUS Pa3IMUHBIX
' 3a/1a4 U3 MaTEMAaTUKH, CMEXHBIX IIPEAMETOB, U3 pealbHON IPAKTUKU
57 Hcnonb3oBaTh CBOMCTBA CTENEHEHW C HATypaJbHBIMM IIOKA3aTENIsIMU
' JUI IpeoOpa30BaHus BBIPAXKEHUN
3 VYpaBHEeHUs U HEPABEHCTBA
Pemarp JsMHEHHBIE ypaBHEHMsSI C OJHOW IIEPEMEHHOW, NPUMEHSSA
3.1 IIpaBWJIa [IEPEX0/Ia OT UCXOAHOIO YPABHEHMSI K PAaBHOCUIBHOMY €MY.
ITpoBepsATS, ABIAETCSA JIM YUCIIO KOPHEM YPaBHEHUS
17 [TpumensaTs rpaguueckue MeETOABI IPU  PEUICHUH JIMHEWHBIX
' YPaBHEHUHN U UX CUCTEM
13 [TonGupats mpuMepsl Map YUCe, SBISIOMUXCS PEIIeHUEeM JIMHEHHOTO
' YPaBHEHHUS C ABYMs IEPEMEHHBIMU
Crpoutb B KOOpAMHATHOM IMJIOCKOCTH I'pa(uK JIMHEHHOIO YpaBHEHUS C
34 JIBYMsI TIEPEMEHHBIMU; IOJIB3YSICh TPapUKOM, MPHUBOAUTH MPUMEPHI
pellIeHns] ypaBHEHUS
35 Pemats cuctemMbl IBYX JUHEUHBIX YPABHEHUN C JIBYMsI IEPEMEHHBIMU,
' B TOM 4HCJIE TpaprUECcKu
CocTaBisITh U pemarh JMHEHHOE YPAaBHEHUE WIH CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH I10 YCJIOBHIO 3aJa4M, HHTEPIIPETUPOBATh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4yM IOJyYEHHbIN pe3yibTaT
4 Koopnaunats! u rpaduku. @yHKuun
4.1 N300pakaTh Ha KOOPJMHATHOW NPSMONW TOYKH, COOTBETCTBYIOIIUE

3aJaHHBIM KOOpAWHATaM, JYy4Hd, OTPE3KHW, HMHTCPBAJIbI, 3aIIMCBIBATH




YHUCJIOBBLIC ITIPOMCIKYTKH Ha aHre6paI/I‘IeCKOM SA3BIKC

OTrMmeuaTth B KOOpHHHaTHOﬁ IINIOCKOCTH TOYKHM IIO0 3aJaHHBIM

4.2
KOOpAMHATaM
43 Crpoutsb rpaduku JIuHEHHBIX QyHKIHUNA. CTpouTh rpaduk QyHKIUN Y
' = [x]
OnuceiBaTh ¢ MOMOIIBI0 (YHKIUN HM3BECTHBIE 3aBUCUMOCTU MEXIY
4.4 BEIIMYMHAMU: CKOpPOCTh, BPEMS, PACCTOSHUE, LEHY, KOJIIMYECTBO,
CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM padOThI
4.5 Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa
[Tonnmate rpaduueckuil crmoco® TMpeACTaBIEHUS U aHAIW3a
4.6 UHPOpPMAILIMK, W3BJIEKAaTh M HWHTEPIPETHPOBATH HWHPOPMALUIO U3
rpayKOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEH
8 KITIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHNSI OCHOBHOM
NpoBepseMOro .
00pa3oBaTeILHON MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30oBaHus
pe3yabTara
1 Uucna u BBIYUCIECHUS
Hcnonp3oBaTh  HayalbHble  MPEACTABIEHUS O  MHOXECTBE
. JIEMCTBUTENbHBIX YHCEI JJI1 CPABHEHUS, OKPYIJICHUS W BBIUMCIICHUH,
' n300pakaTh JCUCTBUTENBHBIE YHCIAa TOYKAMH Ha KOOPAWHATHOMN
IPSIMOU
[IpumensTh mnoOHATHE  apU(METHUYECKOrO0  KBaJApPAaTHOTO  KOpPHS,
- HaXOJIUTh KBaJpaTHble KOPHHU, HCHOJB3ysS MpPU HEOOXOIUMOCTH
' KaJIbKYJISITOP, BBIMOJIHATH MpeoOpa3oBaHus BHIPAKEHUH, CoAepKaIIuX
KBaJIpaTHbIE KOPHU, MCIIOJb3Ysl CBONCTBA KOPHEN
13 Hcnonb3oBaTh 3amuck  OONBIIMX M MaJbIX YHCEN C IOMOIIBIO
’ JEeCATUYHBIX Apo0eit u creneHeit uncna 10
2 AnreGpanyeckre BbIpaKeHUs
[IpuMeHATh MOHATHE CTENEHW C LENbIM I0KA3aTEIeM, BBINOJIHATH
2.1 npeoOpa3oBaHUsl BBIPAXKEHUH, COJEPXKAIIUX CTENEHH C LEeJIbIM
IIOKa3aTesIeM
2.2 BbINONMHATE  TOXKIECTBEHHbIE  MpPEoOpa3oBaHHs  palMOHAJIBHBIX




BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBHII ﬂeﬁCTBHﬁ Hag MHOTI'OWJICHAMHU H

anreOpanyecKuMHu ApoOsMu

23

PackanpiBaTh KBapAaTHBINA TPEXUIIEH HA MHOKUTEIN

24

[TpumeHsTh NpeoOpa3oBaHUs BBIPAXKEHUH ISl PEIIEHUs Pa3InYHBIX

3aJla4 U3 MaTCMAaTUKH, CMCIKHBIX IIPEAMETOB, U3 pCaHLHOﬁ IMPAaKTUKH

ypaBHeHI/IH 1 HECPABCHCTBA

3.1

Pematn HHHCP’IHBIC, KBaApPAaTHBIC YpaBHCHHUA HW  PALUMOHAJIBHBIC
YpaBHCHU, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHeHI/Iﬁ C AByMs

MNEPEMCHHBIMU

3.2

IIpoBoauTh mpOCTEHINNE WCCIECNOBAaHUSA YPAaBHEHUM U CHUCTEM
ypaBHEHHW, B TOM 4YHCI€ C TIPUMEHEHHEM TIpauuecKux
npeicTaBiIeHuil (yCTaHaBIMBATh, MMEET JIM YpaBHEHUE WM cHCTeMa

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

3.3

[lepexomuTh OT CJIOBECHOW  (OPMYJIHMPOBKM  3amadd K e
anredpanyecko MOJIEIM C TMOMOILIBIO COCTABIICHUS YpPaBHEHHS WU
CHUCTEMbl  ypaBHEHUW, MHTEPIPETUPOBATH B COOTBETCTBUU C

KOHTEKCTOM 33]1a4¥ MTOJYyYECHHBIN pe3yJibTaT

34

[IpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JIJISI CPABHEHUS, OIICHKH,
peuaTh JMHEWHbIE HEPABEHCTBA C OJIHOM MEPEMEHHOW U UX CUCTEMBI,
maBaTh  rpauyueckyr0  WUTFOCTPAIlMI0  MHOXECTBA  PEIICHUI

HCPAaBCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMHU

4.1

[TonumaTh W HCMONB30BaTh (PYHKIMOHAIBHBIE MOHATHS U  S3BIK
(TepMHUHBI, CHUMBOJIMYECKHE OOO3HAUEHHUS), OIpPEAENsATh 3HAUCHHE
(GYHKIMU N0 3HAYEHHIO apryMeHTa, ONpeAeNsaTh CBONCTBA (DyHKIUH

o e€ rpaduky

4.2

Crtpouts rpaduku eMEeHTapHbBIX QYHKINN BUIA:

y=kl/x

kix
, Yy =x?, y = X%, y = [X|, onHCBIBaTh CBOICTBA YMCIOBOI (PYHKIMH IO €€

rpaduky




9 KUIACC

Kon
NpoBepsieMoOro
pe3yabTara

HpOBepfleMbIe NMPEAMETHBIC PE3YJIAbTATHI 0CBOCHUSA OCHOBHOM
oﬁpasoBaTeanoﬁ nporpaMmmsbl OCHOBHOI'O 001ero 06pasona}mﬂ

1

Yucia U BEIUMCIIEHUSA

1.1

CpaBHI/IBaTB n ynopsaaodvBaTh pPalMOHAJIBHBIC W HWPpalHOHAJIIBHBIC

qucjia

1.2

BremonaaTs apI/I(bMeTI/I‘-IeCKI/Ie ,Z[GI\/JICTBI/ISI C paMOHaJIbHBIMU YUCJIaMH,
coucTasd YCTHbIC W IMHMCBbMCHHBLIC HpI/IéMBI, BBIITOJIHATH BBIYUCIICHHUSA C

HppaliOHAJIbHBIMHA YU CJIaMHU

1.3

Haxoguth 3HaueHUs CTEIIEHEH C OCJIBIMH IMOKa3aTCIIsIMHU H KOpHCfI,

BBIYHCJIATH 3HAYCHUA YK CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ’IHTB HGIZCTBI/ITGJ'II)HBIG YKCiia, BBIMIOJIHATE NPUKHUIKY PE3yabTaTa

BLIQHCHCHHﬁ, OLCHKY YHCJIOBBIX BLIpa)KeHI/Iﬁ

ypaBHeHI/IH 1 HECPABCHCTBA

2.1

Pemate JsMHEWHBIE W KBaJpaTHbIE  yPAaBHEHUs, YpPaBHEHMS,

CBOJISIIUECS K HUM, IPOCTEHIIINE JPOOHO-palliOHAIbHbIE YPABHEHUS

2.2

PemraTte cucreMsl ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C ABYM: IICPCMCHHBIMUA
H CUCTCMbI IBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHHUC HC SABJISICTCSA

JIMHEUHBIM

23

Pemrate TexcToBBIC 3aJa4uu anre6panquKI/IM cImocodoM ¢ IIOMOIIBIO
COCTaBJICHUA YpPaBHCHHUA HWIIM CUCTEMbI [IBYX ypaBHeHI/II\/'I C ABYM:

NEPCMCHHBIMU

24

IIpoBoauTh TPOCTEHINNE WCCIECIOBAHUS YpPAaBHEHUM U  CHUCTEM
yYpaBHEHUH, B TOM 4YHCJIE€ C TPUMEHEHHEM TrpaduuecKux
npezcTaBiIeHui (HanpuMep, yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WU

CHUCTEMA ypaBHeHI/Iﬁ pemcHus, €CJIn UMECT, TO CKOJ'IBKO)

2.5

PemaTs JIMHEHBIE HEPAaBCHCTBA, KBaaApaTHBIC HCpaBCHCTBA,
I/1306pa)KaTL pEIICHUC HCPABCHCTB HaA YHUCI0BOM HpHMOﬁ, 3aIlI1MChIBaThb

pemiCHUC C TIOMOIIIBKO CUMBOJIOB

2.6

Pemarr cuctemMbl JHHEHHBIX HCPABCHCTB, CHUCTCMbLI HCPABCHCTB,




BKIIIOYAOIMMKEC KBAaJApPaTHOC HCPABCHCTBO, I/I306pa)KaTB PCUICHUC
CUCTCMbI HCPABCHCTB Ha YHCI0BOM HpﬂMOfI, 3alIMCbIBATh PCHICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcrnonb30BaTh HEPABEHCTBA MPY PELICHUH PA3JIMYHBIX 33134

OyHKIMHU

3.1

PacniozHaBath  (yHKIMM ~ u3yuyeHHbIX  BUAOB.  Iloka3piBaTh
CXEMaTHUYECKH PACIOI0KEHNE HA KOOPAMHATHOM IIOCKOCTH Irpa)uKoB
byukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTHU OT

3HaYeHUH K03(h(PUIIMEHTOB, OMUCHIBATH CBOMCTBA (PYHKIIHIA

3.2

[Toka3piBaTh CXEMAaTMYECKH PpACIIOJIOKEHHE HA  KOOPAMHATHOMN
IUIOCKOCTH TpaduKoB (QYHKUMHA BUAa y = VX, y = |X| U omMCHIBaTh

cBoMCTBa (PYHKITUH

3.3

Crpouth u wu300pakaTb cXeMaTH4YeCKH TpaduKh KBaIpaTUYHBIX

(GyHKUIMH, ONMUCHIBATH CBOWCTBA KBAJPATHUHBIX (QYHKIUH MO HX

rpadukam

3.4

Pacnio3naBaTh KkBaJpaTH4HYIO (YHKIHIO MO (opmyse, TPUBOIUTH
OpUMEpPbl KBaJApaTUYHBIX (DYHKIMA W3 peanbHON >KU3HM, (U3UKH,

reoOMeTpun

ApudmeTrnueckasi U reoMeTpUyYecKas porpeccun

4.1

Pacrnio3HaBaTh apr(pMeTHUECKYI0 U T€OMETPHUECKYIO MTPOrPECCUU MPHU

pa3HBIX CrIoco0ax 3aJaHus

4.2

BBINONHATE BBIYUCICHHUS C HCIOJIb30BaHHEM (OpMyll 7-TO UjeHa
apupMeTHYeCKOil U reoMeTPUUECKON MPOrpeccHii, CyMMbI MEPBHIX N

YJICHOB

4.3

I/I306pa)KaTb YJICHBI IMOCJICA0OBATCIBHOCTH TOYKAMM Ha KOOpﬂHHaTHOﬁ

INJIOCKOCTH

4.4

PemaTs 3aga4u, CBA3aHHBIC C YHCJIOBBIMHU ITOCJICAOBATCIBHOCTAMHU, B
TOM 4YHCIC 3aJa4u U3 peaﬂBHOﬁ KHU3HHU (C HUCIIOJBb30BaHHECM

KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna v BBIYUCTICHUS
JpoOu OOBIKHOBEHHBIE U JECSITHYHBIE, MEPEX0a OT OAHOM (POpPMBI 3amKCH
1.1 apoGeit k npyroi. I[loHsTHE palMOHANIBHOrO 4YHCIA, 3alUCh, CPaBHEHUE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckue necTBUS ¢ pallOHATILHBIMU YHCIaMu. Pemenne 3amaq u3
' peanbHOM NMPaKTUKU HA YaCTH, HA IpoOH
13 CreneHb ¢ HaTypalbHbIM IIOKa3aTeJeM: OIpeJelieHHe, NpeoOdpa3oBaHKe
' BBIPAKEHUI HA OCHOBE ONPEJIENICHUS, 3aIIUCh OOJIBILINX YUCEI
L4 [IporeHThI, 3aUCh MPOIEHTOB B BHIE OpOoOW M IpoOW B BHJE MPOILEHTOB.
' Tpu ocHOBHBIE 3a/1a4M HA IPOLIEHTBI, PEIIECHHUE 3a/1a4 U3 PeaIbHON NIPAKTUKU
s [IpuMeHeHHe TPU3HAKOB  JEIMMOCTH, PAa3JIOKEHHE Ha  MHOXKUTEIH
' HaTypaJIbHbBIX YHCEI
L6 PeanbHpie  3aBMCHMMOCTH, B TOM 4YHClIe TpsMas ©  oOpaTHas
' IIPONOPLUHOHAIBHOCTH
2 Anrebpanyeckre BhIPaKEHHS
1 IlepemeHHbIE, UNCIIOBOE 3HAUYEHUE BBIPAXEHUS C IepeMeHHOU. JlomycTrmble
' 3HaYEHUS IEPEMEHHBIX
25 [IpencraBieHre 3aBUCHMOCTH MEXJy BeIMUYMHAMU B BuAe (HOPMYIIBL.
' Brruucnenus no popmynam
53 IIpeoOpa3oBanne  OyKBEHHBIX  BBIPDOKEHHH,  TOXKIECTBEHHO  paBHbIC
' BBIPAKEHUS
24 CBoiicTBa CTENEHU C HATYPAJIbHBIM [T0OKa3aTeIeM
5 s OpHowneHnbl 1 MHoroueHsl. CreneHb MHOrowieHa. CliokeHue, BHIYMTaHUE,
' YMHOXEHHE MHOTOYJIEHOB
26 @opMyJIbl COKpPAIIEHHOTO YMHOKEHUS: KBAAPaT CyMMBbI M KBaJIpaT Pa3HOCTH.
' ®opmyiia pa3HOCTH KBaapaToB. Pa3inokeHne MHOTOWICHOB HA MHOKUTEIIN
3 VYpaBHeHus




VYpaBHeHHE, KOpPEeHb YpaBHEHHs, MpaBujia MpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCUIIBHOCTb YPaBHEHUU
12 JIuHeiiHOE ypaBHEHHE C OJHOM MEPEMEHHOW, YHCIIO KOPHEH JIMHEWMHOTO
' YPaBHEHUs, PELICHUE JIMHEHHBIX YPABHECHUN
13 CocraBiieHHEe ypaBHEHUH 10 yCIIOBHUIO 3aJa4M. PemeHne TeKCTOBBIX 3a1ad ¢
. IIOMOILBIO YPaBHEHU I
34 JIuneitHOe ypaBHEHUE C ABYMS IEPEMEHHBIMH U €T0 TpaduK
Cucrema JByX JMHEWHBIX YpaBHEHUN ¢ JABYMs IepeMEHHbIMH. Perienue
3.5 CHCTEM YpPaBHEHUH CIIOCOOOM NOJCTaHOBKH. IIpumepsl pemieHus: TeKCTOBBIX
3a/1a4 C IIOMOIIBIO CUCTEM YPaBHEHUU
4 Koopaunate! u rpaduku. OyHKuun
4.1 Koopannara To4uky Ha npsmMoit
12 Uucnosble IpOMeEXKyTKU. PaccTosiHue Mexay AByMS TOYKAMHU KOOPAUHATHOU
' MpAMON
43 [IpsamoyronbHas cuctema koopaunar, ocu Ox u Oy. Abcuucca U opAMHATA
' TOYKU Ha KOOPJAMHATHOM INIOCKOCTH
44 [Ipumeps! rpadukoB, 3anaHHbIX Qopmyiamu. UteHue rpadukoB peanbHbBIX
' 3aBUCUMOCTEN
4.5 ITousarue Gpynkuun. I'papux pynkuuu. CroiicTBa QyHKIMIA
4.6 JIuneitnas pynxuus, e€ rpaduk. I'padpux GyHkmm y = ||
A7 I'paduueckoe perieHne JHMHEHHBIX YpaBHEHMH M CHCTEM JIMHEHHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS
1 UYucna 1 BBIYUCIEHUS
. KBanparueiii kopeHb u3 uucna. llonste 00 uWpparoOHAJIFHOM YHCIIE.
' JecsTruunble MPUOIMKEHNUS HPPALMOHAIBHBIX YHCET
CgoiicTBa apudMETHYECKHX KBAJIPATHBIX KOPHEH W WX NPUMEHEHHE K
1.2 npeoOpa30BaHUIO YMCIIOBBIX BBHIPAXEHUN M BBHIYUCICHUSAM. JlefiCTBUTENbHbIC
qucia
1.3 CreneHsb c 1enbIM nokaszaTeneM u €€ cBoiicTBa. CTaHIapTHAS 3alKCh YUCia




AnreGpanyeckre BbIpaKeHUS

2.1 KBanpaTHblil TpEXuiieH, pa3ioskeHHe KBaIpaTHOTO TPEXUIEHA Ha MHOXKHUTEIH
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOWCTBO anredpanyeckoi Apodu
23 CrnoxeHue, BBIYMTaHUE, YMHOXKEHHE, JIeJICHHUE alre0pandeckux Ipooei
24 ParmonanbHble BEIpaXXEHUS U UX MIpeodpa3zoBaHue
3 VYpaBHEeHMs U HEpaBEHCTBA
11 KBanpatHoe ypaBHeHme, ¢opmyia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.
' Teopema Buera
3.2 Pemienue ypaBHeHM, CBOASIINXCSA K JIMHEHHBIM U KBAJIPAaTHBIM
33 [Tpocreiimme 1poOHO-paIOHAIbHBIE YPaBHEHUS
I'paduueckas uHTEpnpeTalys ypaBHEHUN C ABYMS MEPEMEHHBIMH M CUCTEM
34 JMHENHBIX YPAaBHEHMU C IByMs nepeMeHHbIMH. [IpuMepsl peleHust cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Pentenune TekcTOBBIX 3aa4 areOpanyeckiuM crnocooom
3.6 YucnoBble HEPABEHCTBA U UX CBOICTBA
3.7 HepaseHcTBO ¢ 0/1HOM NTepeMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeliHble HEPAaBEHCTBA C OJJHON NIEPEMEHHOMN
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON NEPEMEHHOM
4 OyHKIUH
il [Tonsitue ¢ynkmuu. OOIacTb ONpeeNieHuss M MHOXKECTBO 3HAYEHMM
' ¢ynkuuu. CriocoOs! 3a1aHus GyHKUUH
4.2 I'padux pynkuuu. Urenue cBoicTB GyHKIMHU N0 €€ rpaduKy
4.3 [Tpumeps! rpadukoB GyHKINH, OTPAKAIONUX pPeaTbHbIE TPOLECCHI
44 OyHKIUN, ONUCHIBAIOIIME TMPSIMYI0 M OOpaTHYI MPOHNOPIHOHAIbHBIE
' 3aBHCUMOCTH, UX TpapuKu
4.5 DyHKIMU y =x7, y = x7°
4.6 OyHKIUU y = VX, y = |x]|
4.7 ['padpraeckoe perneHue ypaBHEHHH ¥ CHCTEM YPaBHCHUMA

9 KVIACC




Kon

IIpoBepsieMblii 3JIEMEHT COIEPKAHUS

Yyucia U BEIYMCIIEHUS

1.1

ParmmonansabIe 4yuciia, HUppalrOHAJIBHBIC 4YHCiIa, KOHCYHBIC H OeCKOHEUYHEbIE

JACCATUYHBIC ,Z[p06I/I

MHO0€eCTBO IeHCTBUTEIBHEIX YUCEII, IEHCTBUTENIBHEIE YKCiIa KaK OECKOHEUYHBIE

JCCATHYHBIC JIpO6I/I. BzanmuO OAHO3HAYHOC COOTBCTCTBHUE MCKIY MHOKCCTBOM

I JEHCTBUTENBHBIX YHCET U KOOPAUHATHOW NpsiMoi. CpaBHEHHE JEHCTBUTEIBHBIX
qucen
1.3 Apudmernueckue I1eUCTBUS C ACUCTBUTEIHLHBIMH YHCIAMU
W3mepenns, mpuOIMKeHus, OlleHKU. Pa3Mepsl 00BEKTOB OKPYXKAIOIIET0 MHUpa,
L4 JUIUTENILHOCTh MPOLIECCOB B OKpyxkawmem wmupe. IlpubnmwkénHoe 3HaueHHE
' BEJIMUYMHBI, TOYHOCTh NpuOMKeHus. Okpyriaenue uucen. [Ipukuaka u ouneHka
pE3yIbTAaTOB BBIUUCICHUN
2 YpaBHEHHUSs 1 HEpABEHCTBA
2.1 YpaBHEHHUs C OQHOU IIEPEMEHHON
2.2 JIuneiinoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCA K JINHEWHBIM
23 KBanpaTtHoe ypaBHeHue. Penienue ypaBHEHMi, CBOASIINXCS K KBaIPATHBIM
24 bukBanpatHoe ypaBHeHue. llpumepbl pelleHHMs ypaBHEHUMH TpEeTbel U
' 4eTBEPTOU CTENEHEN Pa3IOKEHUEM Ha MHOKHUTEIIH
2.5 Pemenue qpoOHO-paniioHaIbHBIX YpaBHEHUIH
2.6 CucreMbl ypaBHEHHI
2.7 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU U €T0 rpadux
2.8 Pemenue cucreM AByX JIMHENHBIX YPAaBHEHUM € ABYMsI IEPEMEHHBIMU
29 Pemenune cucreM AByX ypaBHEHMI, OHO M3 KOTOPBIX JIMHEHHOE, a IPYroe —
' BTOPOU CTEIIEHH
2.10 ['padraeckast mHTEpHIPETALNS CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Pemenne TeKCTOBBIX 3a7a4 aNreOpandecKuM CIiocoOoM
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Perienue TMHEHHBIX HEPABEHCTB C OJJTHOM MEPEMEHHOMN
2.14 Pemenue cucrem TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOMU
2.15 KBanpaTHble HEpaBeHCTBa
516 I'paduueckass mHTEepHpeTanus HEPABEHCTB W CUCTEM HEPABEHCTB C ABYMS

MEPEMCHHBIMU




OyHKIUHU

KBangpatnunas ¢yHkuusa, e€ rpapuk u cpoiictBa. IlapaGosa, KoopanHaTHI

>l BEPIINHBI 1apadoJIbl, 0Ch CAMMETPUH TTapadoIIbI

3.2 I'padpuxu Qynkumit y=kx, y=kx+b n nx cBOHCTBa

33 ['paduku bynkuuit y=~k/x, y = x*’ u ux cBoiicTea

34 ['paduku pyHKIUH , U UX CBOMCTBA
4 YucinoBbIe OCIEN0BATEILHOCTH

T Omnpeznenenue U crocoObl 3a/laHUsl YMCIOBBIX MOCHIEA0BaTeNIbHOCTEH. 3ananue
' NIOCJIEI0BATEIBHOCTH PEKYPPEHTHOM (hopMyIol U popmMyIioif n-ro uneHa

42 Apudmernueckass mnporpeccus. Dopmynsl n-ro  wieHa apuPMETHUECKOi
' IIPOIPECCUH, CyMMBI IIEPBBIX 7 YWICHOB

43 I'eomeTtpuyeckas mporpeccuss. Dopmyilbl  #-TO  WIEHA T'E€OMETPUYECKON
' IIPOIPECCUH, CyMMBI IIEPBBIX 7 YIEHOB

44 N3o0pakenue wieHOB apU(PMETHUECKOM U TeOMETPUYECKOH IMPOrpeccHid
' TOYKAMHU Ha KOOPJAUHATHOM IIOCKOCTH. JIMHEWHBINA U SKCITOHEHIIMATBHBINA POCT

4.5 CJ105KHbI€ TTPOLEHTHI




MPOBEPSIEMBIE HA OI'D ITIO MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPeIMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa30BaTeIbHOI MPOrpaMMbI OCHOBHOTO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue omnepupoBaTh MOHATHUSIMU: MHOXECTBO, IIOJIMHOXECTBO,
OTepalyy HaJl MHOXXECTBAMH, YMEHHE OIEepUPOBATh TMOHATUIMH:
rpad, cBs3HBINM Tpad, AepeBO, LUKI, NPUMEHATh WX MPU PEIICHUU
3aJa4; YMEHHE HCIIOJB30BaTh rpaduyueckoe MpeicTaBIeHIe MHOXKECTB
JUTSL ONTUCAHUS pealbHBIX MPOILIECCOB U SBJICHUM, MPH PELICHUU 3a/1ad

U3 IpYTUX Y4eOHBIX MPEIMETOB

YMenue OIICPHUPOBATH MOHATUAMU: ONPCACIICHUC, aKCHUOMaA, TCOPEMA,
J0Ka3aTCjIbCTBO, YMCHHUEC pacClio3HaBaTb MHCTHHHBIC W  JIOXKHBIC
BbICKA3bIBaHU, IMMPUBOAUTH HIPUMEPBI U KOHTPHPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUSA BBICKa3bIBAaHUH

YMeHne onepupoBaTh MOHITHSAMHU: HaTypallbHOE YHCJIO, IPOCTOE U
COCTaBHOE YHUCJO, JEIUMOCTb HATypaJIbHbIX YHUCEN, IPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJb 4HuCla, OOBIKHOBEHHAas ApoOb U
JecsATUYHass poOb, CTAHIAPTHBIM BUJ YUCIA, PAIIMOHAIBLHOE YHCIIO,
UppalMOHATIBHOE YHUCIIO0, apu(METHUECKUH KBaJpaTHBIA KOpPEHb;
YMEHHE BBIMOJHATH JIEWCTBHS C  YHCIAaMH, CpaBHUBATh U
YHOPSIOYMBATh 4YHUCJIA, NPEACTaBIATh YKCIa HAa KOOPJAMHATHOMN
MpsIMOM, OKPYTJIATH YHCJIA, YMEHHE JeNlaTb TPUKUIKY U OLEHKY

pe3yiibTaTta BBIYMCIICHHI

YMeHne onepupoBaTh MOHATUSAMU: CTENEHb C IIENIBIM IOKa3aTeseM,
apudmMeTHUecKuil KBaJpaTHBIM KOPEHb, MHOTOUJICH, alreOpandeckast
IpoOb, TOXKAECTBO, 3HAKOMCTBO C KOPHEM HATYpalbHOH CTEICHU
OoNbIlle EIUHUIBI, YMEHHE BBHIMOIHATH pacuérel 1Mo (opmymnam,
peoOpa3oBaHus IEIbIX, JAPOOHO-PAITMOHATBHBIX BBIPAKCHUH U
BBIPQXEHUI C KOPHSMH, Pa3ioKEHHE MHOTOWICHA Ha MHOXKHUTEIH, B
TOM 4YHCJIE C HCIOJIB30BaHUEM (OPMYJI pa3HOCTH KBaIpaToB U

KBaJpaTa CyMMBbI U PAa3HOCTH

VYMeHue ONCpHUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C




OJTHOW IEepEeMEHHOH, 4YMCIOBOE HEpPaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHO; YMEHUE pelllaTh JMHEWHbIE M KBaJpaTHbIE YpaBHEHMS,
JpOOHO-pAallMOHATIbHBIE YPABHEHUS C OAHOM INEpPEeMEHHOW, CHCTEMBbI
JByX JINHEWHBIX YPAaBHEHWH, JIMHEIHBIE HEPABEHCTBA U MX CHCTEMBI,
KBaJpaTHble U JAPOOHO-pallMOHAJIbHBIE HEPaBEHCTBA C  OJIHOM
HNEpEeMEHHOM, B TOM YHuCIIe NIPH PELICHUH 3aa4 U3 APYTuX MpeIMeTOB
U TpPaKTUYECKUX 3a7ady; YMEHHE HCII0JIb30BATh KOOPAMHATHYIO
OpSAMYI0 M KOOPJIMHATHYIO IUIOCKOCTh JIi M300pa’keHUsl pelIeHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUS, rpaduK GYHKIUU, HYIU
byHKIMH, POMEXYTKH 3HAKOITOCTOSHCTBA, POMEXYTKH
BO3pacTaHMs, YObIBaHUS, HaumOOJblllee W HaMMEHbIIEEe 3HAYCHUS
byHKINY; yMEHHUE OIIEpPHPOBATH TIOHSATUSIMH: npsiMast
IPONOPIIMOHATBHOCTD, JIMHEHHAS (DYHKIMS, KBaapaTHYHAS (YHKIIHS,
oOpaTHass TPOMOPIMOHAILHOCTh, TMapaboiia, Tunepbosia; ymMeHue
CTPOUTH rpaduku QyHKIUH, UCTIONB30BATh TPAMUKH JUIS OTIPEICIICHUS
CBOWCTB MPOILIECCOB M 3aBUCHUMOCTEH, JJISl PEUICHUs 3a]ad U3 IPYTHx
yU4eOHBIX TIPEJAMETOB W pEAJbHOW JKW3HHM;, YyMEHHE BBIpaXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCIKAY BCIIMUYNHAMU

YMenue OIIEpUPOBATH MOHATUSAMU: II0CJIEIOBATEIbHOCTD,
apudmernyeckas UM TeOMETpUYecKass  IPOrpecCcuu;  yMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCIIEAOBATENLHOCTEH, (OPMYNBI CyMMBbI U
o0uIero ujeHa MpU PElIeHUH 3ajad, B TOM 4YHCIE 3a7ad U3 JIPYrux

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHHe pemiath 337aud pa3HbIX THUIOB (B TOM YHKCJE Ha MPOIICHTHI,
JIOM M 4YacTH, JBWXKCHHE, PaboTy, IEHy TOBAapOB H CTOMMOCTHh
MOKYTIOK U YCIIyT, HaJIOTH, 3aJa4i U3 00JacTH yHpaBiIeHUs JINYHBIMU U
ceMeiiHpIMU  (UHAHCAMH); YMEHHE  COCTABJATH  BBIPAKEHUS,
ypaBHEHHUs, HEPAaBEHCTBA W CHUCTEMBl TI0 YCJIOBHIO 3aJ]layw,
MCCJIEIOBATh MOMyUYEHHOE pelIeHHe U OIEHUBATh MPaBAONOJI00HOCTD

MOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBaTh HMOHATUSAMU: (UTypa, TOUKA, OTPE30K, Mpsimas,
Jyd4, JJOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHUH TPEYrOJbHUKH, NPSMOYIOJBHBIA TpPEYTOJIbHUK,
MearaHa, OUCCEKTpHCa U BHICOTA TPEYTOJbHUKA, YETHIPEXYTOJIBHUK,

napajjiesiorpaMM,  pom0, TMpsMOYTOJbHMK, KBaJpar, Tparers;




OKPY>KHOCTb, KpYTI, KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3agadd, B TOM YHUCIIE U3 TOBCEIHEBHOM
KU3HM, Ha HAXO0XICHUE INeOMETPUYECKUX BEIIMYUH C NPUMEHEHHEM

U3yUYEHHBIX CBOMCTB GUTYp U (PaKkTOB

10

YMeHue omnepupoBaTh IOHATHUSMHU: PABEHCTBO (UTYp, paBEHCTBO
TPEYTOJIbHUKOB; MMapajluIeIbHOCTh M NEPIEHINKYJIIPHOCTh MNPSIMBIX,
Yroa MexXAy MNpsAMBIMH, IIEPIECHIUKYIAP, HAKIOHHAs, IIPOEKLU,
nogobue Gpuryp, noJoOHbIE TPEYTOJILHUKN, CAMMETPHSI OTHOCUTEIHHO
TOYKM W TNPAMOH; YMEHHE paclo3HaBaTb PaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napamieNbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX B

OKpY’KarolieM MUpe

11

YMeHue onepupoBaTh IOHATUSAMHU: JUIMHA, PACCTOSHHUE, YIOJ
(BeqIMYMHA yTia, CHHYC U KOCHUHYC YIJVIa TPEYroJIbHMKA), IUIOIIAJlb;
YMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE NpUMEHATh (OpMyJbl NEepUMETpa U  IJIOUIAU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOIIAIM Kpyra, o0bema
IPSIMOYTOJIBHOTO TapaJuIeICIMIeld; YMEHHE INPUMEHSTh IPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJVIOB TPEYIOJIbHHKA,
teopemy Iludaropa, TpUroHOoMeTpUYECKHE COOTHOUIEHHS  JJIs

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, momaaei

12

YMmenue wu3zo0pakaTh IUIOCKHE (UIypsl W HX KOMOWHAIWH,
NPOCTPAHCTBEHHBIE (GUTYPHI OT PYKH, C MOMOIIBI0 YEePTEKHBIX
UHCTPYMEHTOB M 3JIGKTPOHHBIX CPEJICTB IO TEKCTOBOMY HIIU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHue  onepupoBaTh  MOHATHSAMH:  IPSAMOYTOJIBHAs — CHUCTEMa
KOOpIMHAT; KOOpPAWUHATBI TOYKH, BEKTOpP, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPA HA YUCJIO, CKAISPHOE IIPOU3BEICHUE BEKTOPOB;
YMEHHUE HCII0JIb30BaTh BEKTOPbI U KOOPAMHATHI U IPEACTABICHUS
NaHHBIX W pEUIeHHs 3aJady, B TOM 4YHCIE M3 APYTruX Y4eOHBIX

MPEIMETOB U PEATbHOM KM3HU

14

YMeHne omnepupoBaTh MOHSATHSAMH: CTOJOMKOBBIE U  KpPYTOBBIE
quarpaMmbl,  TaOmuUIBl, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJblllee M HAaUMEHbLIEe 3HAU€HHUs, pa3Max YHUCIOBOro Habopa;
yMEHHE  U3BIEKaTh, HMHTEPHPETUPOBATH M  MPEOOpPa3OBHIBATH

WHGOPMAITMIO, TPEACTABICHHYIO B TaONHMIIAX W Ha JUarpaMmax,




OTpaxaromyro CBOICTBa M XAPAaKTCPUCTUKU PCAJIIbHBIX ITPOLCCCOB U
SIBHGHPIP'I; YMCHUC paciio3HaBaTb N3MCHYHUBLIC BCIIMYHHBI B

OKpY’KarolieM MUpe

15

YMeHue ornepupoBaTh TMOHATUSAMH: CIyYalHBIA OMBIT (CITydalHbIN
OKCIIEPUMEHT), DJJEMEHTApHOE COOBITHE (DJIEMEHTAPHBIA HCXOJ)
CIIy4allHOTO OIIbITa, CIIy4alHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOAWTh BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMbBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMHU; YMEHHE periaTh
3aJja4d METOJIOM OPTraHHW30BaHHOTO IMepedopa U C HUCHOJIb30BAHUEM
npaBuja YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH DPEAbHBIX
COOBITUI M SIBJICHUN, MOHUMATh POJIb MPAKTUYECKU ITOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHH B OKpYXKAlOIIeM MHPE U B IKU3HH,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJBIINX YHCET U €0 POJIBIO B MACCOBBIX SIBJICHUAX

16

YMeHue BBI6I/IpaTB MOAXOASAIINN H3y‘leHHLIf/'I METO JIs1 PCHICHUA
3aga4yu, IMPUBOJUTH IMPHUMEPLI MATCMATUYCCKUX BaKOHOMepHOCTef/i B
MMpuUpoacC M XHU3HHU, PACIIO3HABATH IMPOABJICHUC 3daKOHOB MATCMATHKU B
HCKYCCTBC, OIIMCbBIBATL OTACJIBHBIC  BBIAAIOINHUCCA  PC3YJIbTATHI,
IMOJIYYCHHBIC B XOJC pa3BUTHUA MAaTCMAaTUKKW KaK HayKW, IIPHBOJUTH
MMPUMCPLI MATCMATUYCCKUX OTKpBITI/Iﬁ U UX aBTOPOB B OTE€YECTBCHHOM

Y BCEMHPHOM UCTOpUU




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPSAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucnia 1 BIYUCIIEHUS

1.1 Harypanbnbie u nenbie ynucna. [IpusHaku 1eIMMOCTH LENbIX YUCEeI

1 OOBIKHOBEHHBIE M JIECATUYHbIE  ApOOM,  MPOLEHTHl,  OECKOHEUHbIE
' MePHOINYECKHE TPooH

13 Panmonaneubie  uucna. ApudMeTHYECKHE ONepalud C  PaluOHAIBHBIMU
' YHCcliaMu

14 JleiicTButenbHble uYnciaa. ApuQMeTHYECKHUE OIepaluu C JIeHCTBUTEIbHBIMU
' YUCIAMHU

s [IpubnmwkEéHHbIe BBIUYMCICHUS, TpaBWIa OKPYIJICHHS, TPHUKUAIKA W OIEHKA
' pe3ynbTaTa BRIYUCICHUN

2 Anrebpanyeckue BhIpaKeHUS

2.1 BykBeHHbIe BbIpakeHUsI (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM TokaszatesieM. CTeneHb C pPalMOHAIBHBIM ITOKa3aTeJIeM.
. CBolicTBa CTEIIEHU

2.3 MHorouieHsl

2.4 Anrebpanueckas 1poob

55 ApudmeTnueckuii  KOpeHb  HaTypajbHOW  CTEMEHH. HeiictBust ¢
' apupMeTUYECKUMHU KOPHIMHU HATYPaIbHOMN CTETICHU
3 VYpaBHEeHMsI U HEPABEHCTBA

. Hensle u npoOHO-panrioHanbHble ypaBHEHUS. CHCTEMBI U COBOKYIHOCTH
. ypaBHEHUU

39 Lenpie u apoOHO-panMoHanbHble HEepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Perrenyie TeKCTOBBIX 3a1a4
4 YucnoBble MOCIE10BATEIbHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aaHUs II0CIIENOBATEILHOCTEH

4.2 Apudmernueckass u  reoMmerpuueckas mporpeccur. Dopmyna  CI0XKHBIX




IMPOLICHTOB

5 OyHKIMU
Oynkius, cmocodbl  3amanus  QyHkuuu. [paduk  Qysaknumm.  OOmacth
ompeieJICHUs] 1 MHOXeCTBO 3HaueHu QyHkiuu. Hymu ¢ynkiuun. [IpomexyTku
5.1 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKUIMU. MakCHUMyMbl H
MUHUMYMBI (pyHkuuu. Hawmbonbliee W HauMeHbIee 3HaueHUE (DYyHKIUU Ha
IPOMEXYTKE
6 KoopanHatsl Ha mpsMoil U TUIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypbl U UX CBOWCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojabsHUKU
7.4 OKpY>XKHOCTb U KpyT
7.5 N3mepeHne reoMeTpudecKuX BETMYUH
7.6 Bexkrops! Ha TI0CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET
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