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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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbie
Ne i/ P Kontpoubnsie | IIpakTnyeckue (wupp :
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsbl
1 Uucna u BeIuncieHnus. PalinoHabHBIC 75 5 bubmuoreka [JOK
qHCia https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
2 AJIrCOPAHHECKNE BLIPHKCHIA 27 ! https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
2 1
3 YPABHCHHUS U HEPABEHCTBA 0 https://m.edsoo.ru/7f415b90
bu6mmorekxa [IOK
4 Koopmunaret u rpapuicu. Gynkim 24 I https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
> Tosropenme n 0bodmenue 6 I https://m.edso0.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I10 102 6 0

[TPOTPAMME




8 KUIACC

Konu4yecTBo 4yacos JICKTPOHHBIE
HaumeHoBaHue pa3/ie/ioB u TeM nuppoBbIe
Ne i/ P Kourpoasnsie | IIpakTnuecku (mcbp )
NPOrpaMMblI Bcero o0pa3oBaTebHbIC
padoThI e padoThI
pecypcsl
bubnnoreka [IOK
1 Yucna n Berunciienns. KBagpaTtasie KOpHU 15 1 https://m.edsoo. /741 7af
) Yucna u BeruncieHus. CTEIeHb ¢ IEeIbIM 7 bubmnoreka [IOK
IOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnrebpanuecKue BHIPAKCHHUS. 5 | bub6numoreka [IOK
KBanpaTHslii TpéxunieH https://m.edsoo.ru/7f417af8
4 Anre6panyeckre BbIPaKESHHUS. 15 1 bubnuoreka [IOK
Anrebpanueckas 1pooOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHnus u HepaBeHcTBa. KBagpaTHbie 15 | bubnnorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 13 bubnuoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
b K
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHCcTBa 12 1 hgfi;;fg;grou 7641 7af8
but6mmoreka [JOK
8 PyHKwH. OCHOBHHIC MOHATHA > https://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
? Dymxupn. Hucsosbie pyniimn ? https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
10 I1 6 1
OBTOpeHHE 1 0000MmeRHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I1O 102 6 0

[NPOTPAMME




9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/1e/i0B U TeM uu@poBbIe
Ne i/ P Konrpoubnsie | IIpakrnyeckue (ucpp :
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 Yucna u BelunciieHus. JleiicTBUTENbHBIE 9 ) bubmuoreka [JOK
qucia https://m.edsoo.ru/7f419d08
) YpaBHEHUS U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnuoreka [IOK
OJIHOU IIEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHcTBa. CHCTEMBI 14 1 bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 hits://m.edsoo.ru/7#419d08
bubmuoreka [{OK
5 O 16 1
YHICHIH https://m.edsoo.ru/7f419d08
b K
6 Uucnoble MOCIIEI0BATETLHOCTH 15 1 htilfs;lri?:;;grou 17£419d08
. [ToBTOpenue, 0600IIEeHNE, CHCTEMATHU3AIUS 18 ) bubnuoreka [IOK
3HAaHUHU https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0







IHOYPOYHOE IIJIAHUPOBAHHUE

7 KJIIACC
KoanuyectBo 4yacos DJIEeKTPOHHBIE
Ne Hdara ungponbie
Tema ypoxka Konrpoianbnsie | IIpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 [TonsTHE panoHaNbHOIO YKUCIA 1
) Apudmernueckue 1eHCTBUS € 1
panoHaIbHBIMU YHCIAMU
3 Apudmernueckue 1eHCTBUS € 1
palnyOHaIbHBIMU YNCIAMU
4 ApudmeTnueckue IeiCTBUS C |
palnOHaIbHBIMU YHCIAMU
5 ApudmeTnueckue IeiCTBUS C |
panoHaIbHBIMU YHCIAMU
6 Konrponsnas padora Ne 1 1 1
(Bxopsimas)
7 CpaBHeHue, ynopsijouuBaHue 1
palOHaIbHBIX YUCEI
g CpaBHeHue, ynopsaouuBaHue |
palOHaIbHBIX YUCEI
9 CpaBHeHue, ynopsaouyuBaHue |
paloOHaIbHBIX YUCEI
10 CreneHb ¢ HaTypaJIbHBIM 1 bubnmoreka [JOK
IOKa3aTeyIieM https://m.edsoo.ru/7f4211de
11 CreneHsp ¢ HaTypaJIbHBIM 1 bubnuoreka [IOK




IIOKa3aTcJICM

https://m.edsoo.ru/7f421382

12

Crenensb ¢ HaTypaJIbHBIM
HI0Ka3aTeneM

bu6nmoreka [JOK
https://m.edsoo.ru/7f42154e

13

CreneHs ¢ HaTypaJIbHBIM
HOKa3aTeaeM

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

14

CreneHs ¢ HaTypaJIbHBIM
HOKa3areneM

15

Pemennie oCHOBHBIX 3a/1a4 Ha
JpoOH, IPOLIEHTHI U3 PEabHOM
MPAaKTHKU

16

Pemrenie ocHOBHBIX 3a7a4 Ha
JpOOH, TIPOIIEHTHI M3 PeATbHON
MPaAKTUKHU

17

Pemenne ocHOBHBIX 3a/1a4 Ha
JpOOH, TIPOIIEHTHI U3 PeaTbHOU
MPaKTUKHU

18

Permrenie ocHOBHBIX 3a7a4 Ha
JIpoOH, IPOIIEHTHI U3 PeATbHON
MPaKTUKHU

19

HpI/I3HaKI/I ACIIUMOCTH, PA3JIOKCHUA
Ha MHOKHUTCJIN HATYPAJIbHBIX YHUCCIT

20

HpI/I3HaKI/I ACIIUMOCTH, PA3JIOKCHUA
Ha MHOKHUTECJIM HATYPAJIbHBIX YHUCCII

21

Peanbubie 3aBucumoct. [Ipsimas u
oOpaTHas MPOMOPLUHUOHAIBHOCTH

22

Peanbubie 3aBucumoct. [Ipsimas u
oOpaTHas IPOMOPIIMOHAITBHOCTH




Peanbnbie 3aBucumocTtu. [Ipsamas u

23
oOpaTHas MpOoNOPLHUOHAIBHOCTH
24 Peanbubie 3aBucumoctu. [Ipsmas u
oOpaTHas MpOoNOPLUOHAIBHOCTH
75 KonTponbhas padota no teme
"PanimoHanbHbIe yncia"
26 bykBeHHBIE BBIpaXKEHUS bubmoreia LHOK
y p https://m.edsoo.ru/7f41feec
27 DopmyJsl
28 dopmyibl
29 [Tepemennsbie. Jlomyctumblie
3HAYEHUS TIEPEMEHHBIX
[IpeobpazoBanme OyKBEHHBIX
30 BBIPOKECHHM, PACKPBITHE CKOOOK H bubmorexa [TOK
p » Packp https://m.edsoo.ru/7f41fafa
npUBeIeHNE TOJOOHBIX CIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
31 BBIPKEHUM, PACKPBITHE CKOOOK U bubmmorexa LHOK
p » PacKD https://m.edsoo.ru/7f41fd70
MIPUBEICHNE TTO00HBIX ClIaraeMbIX
[IpeobpazoBanme OyKBEHHBIX
32 BBIPA)KEHUH, PACKPBITHE CKOOOK U
MpUBEIEHNE TTO00HBIX ClIaraeMbIX
[IpeoOpazoBanue OYKBEHHBIX
33 BBIPA)KEHUI, PACKPBITHE CKOOOK U
MPUBEICHUE TTO00HBIX ClaraeMbIx
14 CBoiicTBa CTENEHU C HATYpalbHbIM bubnuorexa [JOK

IIOKa3aTcJICM

https://m.edsoo.ru/7f421382




CBoiicTBa CTENICHH C HaTypaJIbHbIM

but6mmoreka [JOK

35
oKa3arejieM https://m.edsoo.ru/7f42154¢
36 CBoIiCcTBa CTENIEHU C HATYPaJIbHBIM bubnuotexa [IOK
oKa3arejieM https://m.edsoo.ru/7f4218be
bu6mmoreka [IOK
37 MHorouie
HOTOTICHET https://m.edsoo.ru/7f42276¢
bu6mmoreka [IOK
38 M
HOTOHICHET https://m.edso0.ru/7f422930
19 Ciio)keHue, BBIYUTaHUE, YMHOKEHUE bu6mmorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422af2
40 CrnoxxeHue, BRIYUTAHUE, YMHOKEHHE bu6mmorexa [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422¢cc8
41 CrnoxxeHue, BBIYUTAaHUE, YMHOKEHHE bu6moreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
4 CnoxxeHue, BBIUMTAHNE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyIIbl COKPAIEHHOTO bubnuoreka [JOK
YMHOEHUS https://m.edsoo.ru/7f42432a
44 DopMyJIbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOEHUS https://m.edsoo.ru/7f42464a
45 DopmyJIbl COKPAILIEHHOTO bu6mmoreka [JOK
YMHOKEHHUS https://m.edsoo.ru/7f424c12
46 DopMyJIbl COKPAILIEHHOTO bubnuorexa LIOK
YMHOKEHHUS https://m.edsoo.ru/7f424fd2
47 DopMyIbl COKpALIEHHOTO bubnuoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f4251d0
48 Pasnoxxenre MHOTO4YJICHOB Ha but6mmoreka [JOK




MHOKHUTEIIH https://m.edsoo.ru/7f423312
49 Paznoxenre MHOrO4wIEHOB Ha bu6nmoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4237fe
50 PaznokeHre MHOTO4JICHOB Ha bubmuoreka [JOK
MHOKHUTEIIN https://m.edsoo.ru/7f4239de
51 Paznoxxenre MHOTO4YJIEHOB Ha
MHOKUTEJIH
5) KontposbHas paboTa mo teme
" Anrebpandeckue BeIpakeHus"
YpaBHeHue, npaBuia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHJIBHOCTh YPaBHCHUM
JIuHeitHOe ypaBHEHHUE C OJTHOM
54 IIEPEMEHHOM, peIEHNE JTMHENHBIX
ypaBHEHUH
JIuHeitHOe ypaBHEHUE C OJTHOU
55 MEPEMEHHOM, pellIeHNE JIMHEUHBIX bubmorera [IOK
p o p https://m.edsoo.ru/7f420482
ypaBHEHUH
JIuHeitHOE ypaBHEHUE C OJJTHOU
56 IIEPEMEHHOM, pellIeHUE TMHEHHBIX
ypaBHEHUH
57 Pemienue 3aa4 ¢ MoMoIIbIO bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f42064¢
58 Pemenue 3aga4 ¢ nomMoIipro bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenue 3aga4 ¢ nomMoIipro bubmuoreka [JOK

ypaBHEHUH

https://m.edsoo.ru/7f4209a0




Pemenue 3amau ¢ moMoOIIbIO

but6mmoreka [JOK

60
ypaBHEHUH https://m.edsoo.ru/7f420e6e
61 JIuHeitHOe ypaBHEHUE C IBYMS bubnuotexa [IOK
TepEMEHHBIMU U €T0 TpaduK https://m.edsoo.ru/7f427c32
2 JIuHeitHOe ypaBHEHUE C IBYMS bubnuoreka [JOK
MEPEMEHHBIMH H €ro Tpaduk https://m.edsoo.ru/7f427¢e8a
63 Cucrema IByX JIMHEHMHBIX bubnuoreka [JOK
YpPaBHEHUH C JBYMsI IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 Cucrema IByX JIMHEHHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
65 CucremMa IByX JTUHEUHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU
66 CucremMa IByX JTUHEWHBIX
ypaBHEHUH C ABYMS IEPEMEHHBIMHU
67 Pemrenne cucrem ypaBHeHUN bubmmorexa [IOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHEeHHIT bubmmorexa LHOK
https://m.edsoo.ru/7f42865a
69 Pewrenue cucreM ypaBHEeHUN bubnmorexa [JOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucrem ypaBHEeHHI
71 Pemenne cucrem ypaBHeHUN
7 Konrtponsnas pabora o Teme bubnuorexa LIOK
"JIuHeliHble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 Koopaunara Touku Ha npsiMoit bubmmorexa [IOK
https://m.edsoo.ru/7f41de76
74 HucnoBbie TPOMEKYTKH bubnuoreka [IOK




https://m.edsoo.ru/7f41dff2

75 HucnoBsle IPOMEKYTKH
76 Paccrostnie Mexay AByMs TOUKaMH
KOOPJIWHATHOM MPSIMOit
77 Paccrostnie Mexay AByMs TOUKaMH
KOOPAMHATHOU MIPSMOM
73 [IpsamoyronbHas cucrteMa bubnuorexa LIOK
KOOpPAHMHAT Ha INIOCKOCTHU https://m.edsoo.ru/7f41el6e
79 [IpsimoyronbpHas cucreMa bubnuoreka [JOK
KOOPAVHAT Ha IUIOCKOCTHU https://m.edsoo.ru/7f41e42a
20 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuoreka [JOK
hopmynamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpadukoB, 3a1aHHBIX bubnuorexa LIOK
hopmymamu https://m.edsoo.ru/7f41ed80
%) ITpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
23 Urenue rpaukoB peabHbIX bubnuoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
24 Urenue rpaduKoB peabHbBIX
3aBUCUMOCTEN
bu6nuorexa IIOK
85 Honsrue pymicum httDs://m.edsogru/7f4lefO6
86 I'padux dynkmmm
. . bubnuoreka [IOK
87 Cpofictsa pynicunil httDs://m.edsof)l.ru/ 71411078
88 CgoiicTBa GyHKIHHA bubmorexa HOK

https://m.edsoo.ru/7f41f1fe




bu6mmoreka [JOK

89 Jluneii
MHCHHA QyHKIHA https://m.edsoo.ru/7f427282
bu6mmoreka [JOK
90 Jluneii
MHCHHA QyHKIHA https://m.edsoo.ru/7f427412
91 [Toctpoenue rpaduka TUHEHHOM bub6nuorexa IIOK
byHKIIMN https://m.edsoo.ru/7f426d1e
9 [TocTpoenue rpaduka TuHEHHON
byHKIIMHN
93 [TocTpoenue rpaduka TuHEHHON
byHKIIN
94 I'padux pynkumm y =[x|
bu6nmnoreka [JOK
95 r =\x\
pagui ysKiH y = \x https://m.edsoo.ru/7f41£50a
Konrponsnas pabora o teme
96 "KoopauHats! u rpaduku. bubnuoreka LIOK
@ynxuuu / Beepoccuiickas https://m.edsoo.ru/7f429c6¢
MpoBepoyHas paborta
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJI0B Kypca 7 Kiiacca,
0000111eH1e 3HAaHUH
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
98 METOJOB Kypca 7 Kjiacca bubmmorexa [JOK
FOB KYP B ’ https://m.edsoo.ru/7f429f32
00o01enue 3HaHu i’
[ToBTOpEHNE OCHOBHBIX MOHSATUH U
99 METOJ/IOB Kypca 7 Kiacca Bubmmorera I[JOK
FIOB KYP B ’ https://m.edsoo.ru/7f42a0e0
00o00111eHre 3HaHUH
100 [ToBTOpEHME OCHOBHBIX OHATUN U

METOJIOB Kypca 7 Kiacca,




000011IeHNE 3HAHUHA

101 HroroBas koHTpoapHas paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/7f42a27a

[ToBTOpEHNE OCHOBHBIX OHATUNA U
102 METOJIOB Kypca 7 Kiacca,

000011IeHNE 3HAHUH.

bu6mmorekxa [IOK
https://m.edsoo.ru/7f42a900

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




8 KUIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne Hdara undposbie
Tema ypoka KonrTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 KBazpaTHbIl KOpEHb U3 YKCTIa 1 bubmmorexa [IOK
P p https://m.edsoo.ru/7f42d452
) [TonsiTre 06 MppalOHATEHOM | bubmuoreka [IOK
yucie https://m.edsoo.ru/7f42eaaa
3 JecsaTuyHbie TPUOIMKEHUS 1
UPPALMOHATIBHBIX YUCE
4 JlecsaTruunble MPUOTMKEHUS 1
UPPALMOHATIBHBIX YUCE
5 JlericTBUTENIbHBIEC YUCIIa 1
6 CpaBHEHHE IENCTBUTENBHBIX |
qHUCen
. Konrponsnas padora Nel | 1
(Bxopsimas)
2 Apudmernueckuii KBaJpaTHBIHA |
KOpEHb
9 YpaBHeHue BUaa X* = a 1
10 CBoiicTBa apuPMETHICCKUX | bubnuorexa [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
1 CBoiicTBa apuPMETHICCKUX | bubnmoreka [JOK
KBaJpaTHbIX KOPHEN https://m.edsoo.ru/7f42d862
12 [Ipeobpa3oBanne YMCIOBBIX 1 bubnuorexa LIOK




BBIpAXEHHI, CO/IepKalINX
KBa/IpaTHbIE KOPHU

https://m.edsoo.ru/7f42dd26

[IpeobpazoBaHme YUCIOBBIX

13 BBIPAXKEHU, COJEPHKAIUX bubmmorexa [IOK
p » COMEpAKAIL https://m.edsoo.ru/7f42ded4
KBaJpaTHbIC KOPHU
[IpeobpazoBanue YUCIOBBIX
14 BBIPOKCHUM, COACPKAIITNAX bubmmorexa [IOK
p » CONCpHall https://m.edsoo.ru/7f42e0be
KBa/IpAaTHBIE KOPHU
[IpeoOpazoBaHue YHCITOBBIX
15 BBIPOKEHUM, COAEPKaIUX bubmorexa HOK
p » COMEpAKAIl https://m.edsoo.ru/7f42¢262
KBaJpaTHbIE KOPHU
16 CTteneHsb ¢ 1eNbIM IMoKaszaTeieM bubmmorexa [JOK
H https://m.edsoo.ru/7f4354a4
CranpapTHas 3anuch YMcia.
Pa3mepbl 00bEKTOB OKPYIKAIOIIETO
17 Mupa (0T 3IEMEHTApPHBIX YaCTHI] J10 bubnuorexa LIOK
KOCMHYECKUX 00HEKTOB), https://m.edsoo0.ru/7f436098
JUTUTEIIBHOCTh MTPOLIECCOB B
OKPY’KaOIIEM MHUPE
13 CBoiicTBa CTENIEHHU C LIEJIBIM bubnuorexa [JOK
moKasarelieM https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIIEHU C LEIbIM bubnuorexa [JOK
moKasarelieM https://m.edsoo.ru/7f435648
20 CBoiicTBa CTENEHH C LIEJIBIM but6mmoreka [JOK
nokasaTrejieM https://m.edsoo.ru/7f435648
21 CBOIICTBa CTETNIEHU C IIEJIBIM bubnuorexa [IOK
nokasaTrejieM https://m.edsoo.ru/7f43599a
22 CBoiicTBa CTENICHH C IIEJIBIM bu6mmoreka [IOK




ToKazaTeneM https://m.edsoo.ru/7f435ed6
23 KBanparsslii TpéxuneH
24 KBagparssliii TpéxuseH
25 PasnoxxeHue kBaapaTHOTO bubnuoreka [{IOK
TPEXWIEHA HA MHOXUTEIN https://m.edsoo.ru/7f42fd38
26 Pa3znoxenne kBaapaTHOTrO bubmuorexa [JOK
TPEXWIEHA HA MHOXUTEIN https://m.edsoo.ru/7f42fd38
KonTponbhas paborta no temam
27 "KBanpatubsle kopHU. CTEeneHH. bubmorexa [TOK
KpazpaTibiii Tpexen” https://m.edsoo.ru/7f42ec80
bubnuorexa [JOK
28 Aarebpanieckas 1pode https://m.edSO(Ifru/7f430382
JomycTuMble 3HaUeHUS
29 MEPEMEHHBIX, BXOSIINX B
anreOpanvecKrue BEIPAKCHHS
JonycTuMble 3HaUeHUSA
30 MEPEMEHHBIX, BXOISIINUX B
anreOpanvecKre BEIPKCHHS
31 OCHOBHOE CBOMCTBO bubmuorexa [JOK
anreOpandeckoi 1podu https://m.edsoo.ru/7f4308e6
32 Coxparuerine 1poOeii Et?fs?/?ggg;grou/ff430a8a
. bubmuoreka [JOK
33 Coxpamenne podei httos://m.edsof)l.ru/7f430f44
34 Cokparuertne ApoOef Etlffsj?/ljr?lfg;gg/sf430f44
35 Crnoskenue, BLIYUTAHUE, bu6mmoreka [IOK

YMHOXCHHNE U JCIICHUC

https://m.edsoo.ru/7f43128¢




anreOpanvecKux Ipooei

Crnoxenue, BEIUUTAHNE,

bu6mmoreka [IOK

36
YMHOMCHHUE H JCTIeHIC . https://m.edsoo.ru/7f4315¢0
anredpanvecKkux apooeit
CnosxeHure, BEIYUTAHUE,
37 MHOKEHHE U JIETICHUE bubmorexa HOK
M A } https://m.edsoo.ru/7f4318¢2
anredpandyeckux apobeit
CroxxeHue, BEIYUTAHUC,
38 MHOKEHHE U JICTICHUE bubmorexa [IOK
y a . https://m.edsoo.ru/7f431a20
anreOpanyecKux Apooeit
[IpeoOpazoBanue BhIpaKEHUH,
39 COJZIEPIKAIIUX allreOpandecKue bubmmorexa [IOK
Fepratll p https://m.edsoo.ru/7f43259¢
npobu
[IpeoOpaszoBanue BbIpaKeHU,
40 COJZIEPIKAIIUX AJIreOpandecKre bubmmorexa TIOK
Feprail p https://m.edsoo.ru/7f432736
npobu
[IpeobpazoBaHue BbIpaKESHUH,
41 COZIEpIKAIIUX aJlreOpandecKue bubmmorexa TIOK
Aeprrall p https://m.edsoo.ru/7f432736
Ipodu
4 KonTponbhas pabota no teme bubnuorexa LIOK
"AnreOpandeckas JpoOp" https://m.edsoo.ru/7f431d36
bu6mmoreka [JOK
4 K
3 BaJ/IPaTHOC yPaBHCHHC https://m.edsoo.ru/7f42eela
44 HemnonHoe xBagpaTHOE ypaBHEHHE bubnmorera [TOK
P M https://m.edsoo.ru/7f42¢ela
45 HemnonHoe xBaznpaTHOe ypaBHEHHE bubmmorexa TIOK
P yp https://m.edsoo.ru/7f42eela
46 dopmyiia KOpHEH KBaIpPaTHOTO bubmuorexa [JOK




YpaBHEHUS https://m.edsoo.ru/7f42£158
47 ®dopmyiia KOpHEN KBaJIpaTHOTO bubnuoreka LIOK
ypaBHEHUS https://m.edsoo.ru/7f42{316
43 ®dopmyJsia KOpHEN KBaIpaTHOTO bubnuoreka [IOK
YpPaBHEHHUS https://m.edsoo.ru/7f42f5a4
i Teopewa Buera Etlffs?/ljg:;;gg}if4zfefo
50 Teopena Birera }]?tltdfsj?/ljgeegi)ggﬁf4soo76
51 Pemenue ypaBHeHMI, CBOASIINXCS bubnuoreka LIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43c542
5) Pemenue ypaBHEHMI, CBOAAIINXCS bubnuorexa LIOK
K KBaJpaTHbIM https://m.edsoo.ru/7f43¢3d0
53 [Ipocteiimme apoOHO- bubmoreka [IOK
palMOHAJIBHBIE YPABHEHUS https://m.edsoo.ru/7f4328c6
54 [Ipocreiinme npobHO- bubnuorexa [JOK
palMOHAJIBHBIE YPABHEHUS https://m.edsoo.ru/7f432bbe
55 Pemenue TeKCTOBBIX 3a/1a4 ¢ bubmuoreka [JOK
IIOMOIIIBIO KBA/IPATHBIX YPABHEHUN https://m.edsoo.ru/7f42£75¢
56 Penienne TeKCTOBEIX 33124 C bu6mmorexa [JOK
MOMOIIBIO KBaJPaTHBIX YPaBHEHUI https://m.edsoo.ru/7f42{816
57 Konrponsnas pabora o teme bu6nuorexa LIOK
"KBanpaTHble ypaBHEHUs" https://m.edsoo.ru/7f43012
JIuHeltHOe ypaBHEHUE C ABYMs
58 MEPEMEHHBIMH, €T0 rpaduk,

HpUMEPHI pellieHNs ypaBHEHH B
LEJIBIX YUCIIaX




59

JIuHeliHOe YpaBHEHUE C ABYMS
MepeMEHHBIMHU, €T0 TpaduK,
NPUMEPHI PEIICHHs YPaBHEHH B
TEJTBIX YUCIIaX

60

JIuHeitHoe ypaBHEHUE C IBYMS
NEpPEMEHHBIMH, ero rpaduk,
MIPUMEPHI PEIICHUS] YPABHCHHI B
HEJIBIX YUCTIax

61

Pemrenne cucreM IByX JIMHEHWHBIX
YPAaBHEHUH C ABYMS IEPEMEHHBIMU

62

Pewrenne cucreM IByX JIMHEWHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

63

Pemenue cucrem AByX JTMHEHHBIX
YPaBHEHHUH C IByMsl IEPEMEHHBIMU

64

IIpumepsl pereHns cucTem
HEJIMHEUHBIX YPABHEHUN C ABYyMS
NIEPEMEHHBIMU

65

[Ipumeps! penieHus: cucteM
HEJIMHEWHBIX YPaBHEHUH C IBYMsI
MIEPEMEHHBIMU

66

I'paduueckas mHTEpIIpETAIIUS
YPaBHEHUS C IBYMs IEPEMEHHBIMU
Y CUCTEM JIMHENHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6

67

I'padmueckas unTepnperanus
YpaBHEHUS C ABYMs [IE€PEMEHHBIMU
1 CUCTEM JIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU

bu6mmorexa [JOK
https://m.edsoo.ru/7f43d6d6




Pemenune TeKCTOBBIX 337124 C

68
IIOMOIIIBIO CUCTEM YPAaBHEHUI
69 Pemrenne TeKCTOBBIX 3374 C
IMOMOIIBIO CUCTEM YPaBHEHUU
70 Pemrenne TeKCTOBBIX 3374 C
IIOMOILBIO CUCTEM YPAaBHEHUM
71 UucnoBble HEPABEHCTBA U UX
CBOMCTBA
7 UucnoBble HEPABEHCTBA U UX
CBOWCTBa
73 HepaeHcTBO ¢ 0aHOM ITEpEMEHHOMN
74 Jlunelinbie HEPABEHCTBA C OJTHOM bubnmoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42¢692
75 JIuHeiiHbIe HEPABEHCTBA C OAHOMN bu6mmoreka [JOK
IIEPEMEHHOM U UX PEILICHUE https://m.edsoo.ru/7f42¢840
76 JIuHelinble HEPABEHCTBA C OAHOMU
IIEPEMEHHOM U UX PEIICHUE
77 CucreMbl TMHEVHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOM MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42¢cb88
73 CucreMbl TMHEHMHBIX HEPABEHCTB C bubnuoreka [JOK
OJIHOM MEPEMEHHON U UX PEUICHUE https://m.edsoo.ru/7f42cd2¢
79 CucremMbl TMHEHMHBIX HEPABEHCTB C
OJIHOM IIEPEMEHHOM U UX PEIICHHE
N3o0pakenue pereHus
. bubmuoreka [IOK
80 JMHEWMHOT 0 HEPABEHCTBA U UX
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHMCIIOBOU IPSIMOM
81 N3o6paxenue perieHus bubnuoreka LIOK




JMHEHHOT0 HEPaBEHCTBA U MX
CHCTEM Ha YUCJIOBOM MPSMOU

https://m.edsoo.ru/7f42c¢9e4

KonTponbhas paborta no temam

82 "HepasenctBa. CucteMbl
ypaBHEeHU"
bu6mmorexa [JOK
83 Tomsrue pyricm https://m.edsoo.ru/7f433¢c12
84 O6nacth ornpeeseHus u bubnuorexa [IOK
MHOECTBO 3HaYeHUN (QYyHKIIMH https://m.edsoo.ru/7f433d84
85 Crnioco0nl 3a1anust GyHKIUN
86 I'padux pynkumuu
27 CaoiicTBa GyHKINH, UX
0TOOpakeHHE Ha rpaduke
28 Urenue u moctpoeHue rpadkoB
byHKIMI
29 [Ipumeps! rpagukoB GyHKIHH,
OTPaXKAIOIIUX PeaIbHbIE TTPOLIECCHI
OYHKINH, OTIUCHIBAIOIINE MPSAMYIO
90 u 2)16 I:TH 10 MPOTIO II/IIlOHaJIPIiHI)I}; bubmmorexa [JOK
PATHYIO HpOTIOpI https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IrpauKu
91 l'unep6omna
but6mmoreka [JOK
92 ['mepbona https://m.edsoo.ru/7f4343e2
bu6mmoreka [JOK
— 2
93 Ipaguic yswamm y = x https://m.edsoo.ru/7f434572
94 I'paduk pyHkIHIHI y=Xx2 bubmotera [JOK

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




95 I'paduk pynkuun y=x3, y=/x, | bubnuorexa [JOK
y=/x/ https://m.edsoo.ru/7f4371aa
96 I'paduk pynkomm y=x3, y=/x, | bubnuotexa [IOK
y=/x/ https://m.edsoo.ru/7f434eb4
[ToBTOpEHNE OCHOBHBIX IMOHSATUH H
97 METOJIOB KypCOB 7 U 8 KJIaCCOB, 1
000011IeHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX MOHSATUH H
98 METOJOB KypCcoB 7 U 8 KJIIacCOB 1 bubmorexa [IOK
/OB KYP . ’ https://m.edsoo.ru/7f43736¢
000011IeHHEe 3HAHUHA
Htorosas KOHTpOJbHAsA paboTa/
99 Bcepoccuniickas mpoBepodHas 1 Bubmiorexa OK
p POBCp https://m.edsoo.ru/7f437510
pabora
[ToBTOpEHME OCHOBHBIX NOHATUN U
100 METOJIOB KYPCOB 7 U 8 KI1aCCOB 1 Bubmaorexa IIOK
FIOB KYP . ’ https://m.edsoo.ru/7f4376b4
000011IeHe 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUNA U
101 METOI0OB KYpCOB 7 U & KJIacCOB 1 bubmorexa LIOK
OB KYP . ’ https://m.edsoo.ru/7f436b88
0000111eHNE 3HAHUHA
[ToBTOpEHNE OCHOBHBIX IMOHATHH H
102 METOZOB KypCcoB 7 1 8 KJIacCOB 1 bubmmorexa LHOK
/OB KYP . ’ https://m.edsoo.ru/7f437858
0000111eHNe 3HAHNI
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jlata
U3yYeHUs

DJIEeKTPOHHBIE
undposbie
o0pa3oBaTe/ibHbIE

pecypchl

PammuonannHbIe unca,
UPPAIMOHATLHBIC YHCIIA, KOHCUHBIC
1 OECKOHEYHBIE IeCATUIHBIC ApoOU

MHOXECTBO JCHCTBUTEIBHBIX
YHUCCII, JIeliCTBUTEIIBHBIC YHCIIa KaK
OCCKOHEUHbBIE ACCATHYHBIC IIpO6I/I

B3aumHO o1HO3HA4YHOE
COOTBETCTBUE MEXKIY MHOKECTBOM
NEVCTBUTEIIBHBIX YNCEN U
MHOECTBOM TOYEK KOOPAUHATHOU
IPsIMOi

CpaBHeHuE J1eHICTBUTENBHBIX YUCE,
apupMeTHYEeCKUe IeHCTBUS C
JeWCTBUTEIbHBIMU YUCIIAMH

[TpubnmxkE€HHOE 3HAUECHNE
BEJIMYMHBI, TOUHOCTh MPUOIMIKEHHS

OxpyrieHne umncen

OxpyrieHne uncen

[Ipukuaka v oLleHKa pe3yJIbTaTOB
BBIYHUCIIEHUN

Kontponbnas pabora Nel
(BXOsIIIAs )




JIluneitnoe ypaBHeHue. Pemenue

but6mmorex [JOK

10 YPABHEHMI, CBOTIIIXCS K https://m.edsoo.ru/7f43bf66
L _%
JIMHEWHBIM
JIuneitnoe ypaBHeHue. Pemenue
11 YPaBHEHUH, CBOAAIINXCS K
JIMHEWHBIM
KBagparHoe ypaBHeHnue. Pemenne BuG 10K
nonmoTexa
12 aBHEHHUM, CBO c
YPABHCHHH, CBOMAMLMXCA K https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
KBagparHoe ypaBHenue. Pemenue BuG LIOK
nonroTeka
13 aBHEHMI1, CBO ci K
YPABHCHHH, CBOAAMIIXCH https://m.edsoo.ru/7f43c542
KBaJpaTHBIM
bu6mmoreka [JOK
14 bikBaapaTHbe ypaBHeHis https://m.edsoo.ru/7f43¢3d0
but6mmoreka [JOK
15 bikBapaTHbIe ypaBHeHNS https://m.edsoo.ru/7f43¢3d0
[Ipumeps! penieHus: ypaBHEHUI
16 TpPEThEN U YETBEPTOM CTENEHEN
pa3ioKeHNUeM Ha MHOKUTEIH
IIpuMmepsl pernieHus: ypaBHEHUN
17 TpPEThEN U YETBEPTOU CTENECHEN
pa3iIoXKEeHNUEM Ha MHOKUTENH
13 Pemenue 1poOHO-panioOHaIbHBIX bub6nuorexa IIOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
19 Pemenue npoOHO-palinoHaIbHBIX bu6nuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/7f43c9b6
20 Pemenne TekcToBbIX 3a1a4

anredpandecKuM METOI0M




21

Pemrenne TeKCTOBBIX 3a1a4
anredpandecKuM METOI0M

22

Pemntenne TekcTOBEBIX 3a1a4
anredpandecKuM METOI0M

23

KonTponbHas pabota no teme
"VYpaBHeHUsI ¢ 01HOM nepeMeHHON"

24

VYpaBHeHHE ¢ IByMsI IEPEMEHHBIMU
U ero rpapuk

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

25

VYpaBHEeHHE C ABYMS [IEPEMEHHBIMU
U ero rpaduk

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

26

Cucrema IByX JIMHEMHBIX
YpaBHEHHH C IByMsI IEpEMEHHBIMU
U €€ penieHne

27

Cucrema IByX JTUHEHHBIX
YPaBHEHHI ¢ IByMs IEpEeMEHHBIMU
U €€ penieHne

28

Cucrema 1ByX JJUHEHHBIX
YpaBHEHHH C IByMsI IEPEeMEHHBIMHU
U €€ penieHue

29

Cucrema IByX JIMHEHHBIX
YPaBHEHUH € ABYMS IEPEMEHHBIMU
U €€ pelieHue

30

Pewenue cucrem aByX ypaBHEHUN,
OJIHO U3 KOTOPBIX JINHEWHOE, a
Ipyroe — BTOPOU CTENEHU

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

31

Pemienue cucrem AByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JINHEHHOE, a
Jpyroe — BTOPOU CTENICHH

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




Pemenuie cuctem IByX ypaBHEHHIA,

32 OJIHO U3 KOTOPBIX JIMHEIHOE, a
Ipyroe — BTOPOMl CTENEH!
Pemenue cucrem AByX ypaBHEHUH,
33 OJIHO U3 KOTOPBIX JIMHEWHOE, a
IpYyroe — BTOPOM CTENIEHU
I'padmueckas uHTEpIpETALUS
34 CUCTEMBI YPaBHEHUI C IBYyMs
NepEeMEHHBIMU
35 Pemenune TekcToBBIX 33724
anre0pandeckuM crocoOoM
16 Pemienne TekcToBBIX 33124
anreOpandeckuM crocoooM
37 Kontponbhas pabota no teme
"Cucrembl ypaBHEHUI"
18 UuciioBble HEPABEHCTBA U UX
CBOMCTBa
39 YucnoBble HEPABEHCTBA U UX bubnuorexa LIOK
CBOICTBA https://m.edsoo.ru/7f43ad5a
40 JIunelinbie HEpaBEHCTBA C OJIHOM bubnmnoreka [JOK
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f43af08
A1 JIuneliHbIe HEPABEHCTBA C OJTHON bubnuoreka [IOK
IIEPEMEHHOM U UX PEILIEHUE https://m.edsoo.ru/7f43af08
47 JIunelinble HEPABEHCTBA C OJTHON bubnuorexa [JOK
IIEPEMEHHOM U UX PEILIEHUE https://m.edsoo.ru/7f43af08
13 CucTteMbl TMHEHHBIX HEPABEHCTB C

OJIHOM IEPEMEHHOM U UX PELICHHE




CucreMbl TUHEHHBIX HCPABCHCTB C

44
OJIHOM MEPEMEHHON U UX PEUICHUE
45 CucremMbl TMHEMHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PEUIECHUE
46 KBagparHble HEpaBeHCTBA U UX bubnuoreka LIOK
peuieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBEHCTBA U UX bubnuoreka LIOK
peuieHue https://m.edsoo.ru/7f43b21e
43 KBanpaTHble HEpaBEHCTBA U X bubnuoreka [IOK
pelieHue https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HepaBeHCTBA U UX
penieHue
50 KBanpaTHble HepaBeHCTBA U HX
pelieHue
I'padnueckas uHTEpIPETALINS
51 HS ;bBeHCTB 51 CI/ICTEMF;-IG ABEHCTB C bubmmorexa [JOK
p P https://m.edsoo.ru/7f43b098
JBYMSI IEPEMEHHBIMU
['padmyeckas nHTEpIpETALIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMSI IEPEMEHHBIMU
53 Kontponbhas pabota no teme
"HepaBeHncrsa"
54 KBanpatuunas ¢pynkius, e€ rpaduk bubnuorexa [IOK
Y CBOMCTBA https://m.edso0.ru/7f4396¢6
55 KBanparuunas ¢pysakims, e€ rpaduk bubnuoreka [IOK
Y CBOMCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pysakims, e€ rpaduk bubnuorexa [JOK




U CBOMCTBA

https://m.edsoo.ru/7f4399b4

57

[Tapabomna, KOOpAUHATHI BEPIIUHBI
napaloJibl, 0Cb CHMMETPUH
napadoJIbI

bu6mmoreka [IOK
https://m.edsoo.ru/7f439eb4

58

[Tapa6omna, KOOpAUHATHI BEPIIUHbI
napaboIibl, 0Cb CHMMETPHH
napadoJIbI

bu6mmorexa [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapaboia, KOOPAMHATHI BEPIITHHEI
napaboIibl, 0Cb CHMMETPHH
napaboJTbl

bubmuoreka [JOK
https://m.edsoo.ru/7f43alac

60

[Tapabo:na, KOOpAMHATHI BEPIINHBI
napaboiIbl, 0Cb CHMMETPUH
napaboIIbl

bubmuoreka [IOK
https://m.edsoo.ru/7f43a31e

61

[Tapabona, KOOpJHMHATHI BEPIINHEI
napaboJIbl, 0Cb CHMMETPUH
napabosIbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f43a526

62

[Tapabo:a, KOOpIMHATHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPUH
napadoJIbI

63

I'paduku pynkumii: y =kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

64

I'paduxu Qynkmmii: y = kx, y =kx +

b, y=k/x, y=x3, y=vx, y=[X|

65

I'paduxu Qynkmmii: y = kx, y =kx +

b, y=k/x, y=x*, y=vX, y=[x|

66

I'paduku pynkomit: y = kx, y =kx +

b, y=k/x, y=x*, y=vX, y=[x|

67

I'paduku dynkomit: y = kx, y =kx +




b, y=k/x, y=x°, y=VvX, y=[x|

I'paduku pynkumii: y =kx, y =kx +

68
b, y=k/x, y=x3, y=vX, y=[X|

69 Konrponbnas padora no reme bubnuoreka [IOK
"Oyukrn" https://m.edsoo.ru/7f43ab84

70 [ToHsiTe YrCIOBOM bubmuorexa [JOK
MOCJIEI0OBATCIIbHOCTH https://m.edsoo.ru/7f43e6c6
3aanue nocae10BaTeIbHOCTH

71 eKYpPpEeHTHOH GopMyIIoif u bubmmorexa [IOK
PEKYPP . pMY https://m.edsoo.ru/7f43ebda
dbopMyIoii n-ro uiaeHa

7 ApudmeTtnueckas u bubnuoreka [IOK
reoMeTpuyeckas nporpeccuu https://m.edsoo.ru/7f43ed7e

7 ApudmeTnueckas u bubnuoreka LIOK
reomMeTpuyecKkas nporpeccuun https://m.edsoo.ru/7f43{3b4
@opMyIIbI N-TO YICHA

74 apu(pMETUIECKON U TEOMETPUIECKOM bubnuoreka [JOK
MPOTPECCUI, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43{58a
YJIEHOB
@opMyIIbI N-TO YICHA

75 apu(pMETHYECKON U T€OMETPUIECKOM bubnuoreka LIOK
MPOTPECCUI, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2¢c
YJICHOB
@®opMyIIBl N-TO YJIeHa
apu(pMETHYECKON U T€OMETPUIECKOI bu6numorexa IIOK

76 . ) 00.ru//14310c6
IIPOrpeCCUi, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43f0c6
YJIEHOB

77 ®opmyJIbl N-IO WieHa bubnmnoreka [JOK

apu(pMeTHUYeCcKoil U reOMeTPHUUECKOMN

https://m.edsoo.ru/7f43f72¢




MIPOTrpeccuii, CYMMBI MTEPBBIX N
YJIEHOB

78

@opMyIIBI N-TO YIECHA
apru(pMETHIECKON U TEOMETPUIECKOM
IIPOTPECCUM, CYMMBI IIEPBBIX N
YJICHOB

bu6mmorexa [JOK
https://m.edsoo.ru/7f43{8a0

79

N3o0pakeHune 4ieHOB
apu(pMETUIECKON U TEOMETPUUECKOM
MPOTrpecCcCuil TOUKaMH Ha
KOOPAMHATHOW ITOCKOCTH

80

N300paxkeHne 4IeHOB
apu(pMETUIECKON U TEOMETPUIECKOM
MPOTrPECCU TOUKaMH Ha
KOOPAMHATHOW INTOCKOCTH

81

JInHeWHBI U SKCIOHESHIIUAIbHBIN
poct

82

CrnosxHble IPOLEHTBI

bu6mmoreka [JOK
https://m.edsoo.ru/7f43fe0e

&3

CrnoxHble TPOLEHTHI

bubmuoreka [IOK
https://m.edsoo.ru/7f4401a6

84

Konrponsnas padora no reme
"YycnoBbIe OCIEN0BATEIHLHOCTH"

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

&5

[ToBTOpeHue, 06001EeHNE 1
crcTeMaTH3allus 3HAHU. 3aIUCh,
CpaBHEHME, JICHUCTBHS C
JCUCTBUTEILHBIMU YUCIIAMH,
YHUCJI0Bas npsamas

86

[ToBTOpeHue, 06001IeHNE 1




CUCTeMAaTH3allNs 3HAaHUH.
[IpoueHThl, OTHOIIEHHUS, TPOMOPLIUU

[ToBTOpenue, 0600IIEHNE U

87 cucTeMaTH3alys 3HaHU.
Oxpyrienue, mpuoOIMKeHne, OIICHKA
[ToBTOpeHme, 06001IEeHNE 1

28 cucTeMaTu3anys 3HaHui. Pemenue bu6mmoreka [JOK
TEKCTOBBIX 3a71a4 apU(PMETUIECKIM https://m.edsoo.ru/7f443b12
croco6omM
[ToBTOpenue, 0600IICHNE U
cucTeMaTu3alys 3HaHui. Permenue bubmuoreka [JOK

89
TEKCTOBBIX 3a7a4 apU(PMETHIECKIM https://m.edsoo.ru/7f443cd4
croco6oM
[ToBTOpeHue, 06001meHNEe 1

90 cucTeMaTu3alus 3HaHui. Pemenue bubnuorexa [JOK
TEKCTOBBIX 3a7a4 apu(PMETUIECKUM https://m.edsoo.ru/7f443fea
croco6oM
[ToBTOpeHue, 06001IeHNE 1

01 CHCTeMaTH3alus 3HaHUH. bubmuorexa [JOK
[TpeobpazoBanue anredpanvdeckux https://m.edsoo.ru/7f4441ca
BBIPXXEHUH, TOMYCTUMbIE 3HAYCHHUS
[ToBTOpEeHME, 0000IIEHNE U

90 cUCTEeMaTU3alus 3HAaHUM. bubnuorexa [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444364
BBIPXXEHUH, TOMYCTHUMbIE 3HAUCHHUS

93 [ToBTOpEHME, 0000IIICHNE U bu6mmoreka [JOK

cucTeMaTu3alys 3HAaHU.
ITpeobpa3oBaHue anredpandeckux

https://m.edsoo.ru/7f444612




BBIpa)KeHHﬁ, AOIMYCTHUMbBIC 3HAUYCHUA

[ToBTOpenue, 0600IIEHNE U
CUCTEMaTU3alus 3HAHUM.

bu6mmoreka [JOK

94
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f444a94
BBIPOKCHUH, IONTyCTUMBIC 3HAUCHHS
bu6mmorexa [JOK
95 HtoroBas kKoHTpoJbHAs paboTa
P P https://m.edsoo.ru/7f444c56
[ToBTOpenue, 0600IIEHNE U
96 cucTeMaTu3anus 3HaHui. OyHKINH: bubnmoreka [JOK
IIOCTPOEHNE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f44444
GyHKIMHA
[ToBTOpenue, 0600IIEHNE U
97 cucTeMaTu3alus 3HaHui. OyHKINH: bubnmoreka [JOK
ITOCTPOEHNE, CBOMCTBA N3YYEHHBIX https://m.edsoo.ru/7f44516a
byHKIUH
[ToBTOpeHue, 06001IeHNE 1
08 cucrtemaTusanus 3Hanui. OyHKuuu: bubnuoreka [JOK
IIOCTPOEHUE, CBOMCTBA U3YUYEHHBIX https://m.edsoo.ru/7f4452e6
byHKIMMA
[ToBTOpeHme, 06001IEeHNE 1
99 cCHUCTeMaTHu3aIus 3HaHUM. bubmuoreka [IOK
['paduueckoe perienue ypaBHeHUI https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpeHue, 060061IeHNE U
100 CUCTEMAaTU3alMs 3HAHUM.
I'paduueckoe penieHne ypaBHEHUH
U UX CUCTEM
101 [ToBTOpenue, o0o0IIeHNE U




CUCTeMAaTH3allNs 3HAaHUH.
I'padpuaeckoe pemnenne ypaBHEHUI
U UX CUCTEM

[ToBTOpeHME, 0000IIEHNE U
102 CUCTEeMaTU3alus 3HAHUM.
I'padpuaeckoe pemenne ypaBHEHUI

U UX CUCTEM

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

102







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

7 KIIACC
Kon o
IIpoBepsiemble NpeAMeTHbIE Pe3yJbTaThl 0CBOCHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
1 Yucna 1 BBIYKCICHUS
. BeimonnsTe, coderas  yCTHbIE W NHUCbMEHHBIE  MPUEMBI,
' apudmeTnyeckue ACMCTBUS C PallMOHAIBHBIMHU YHCIaMU
Haxonute  3HaYeHUsT  YUCIOBBIX  BBIPAXKEHHM, NPUMEHSITh
19 pazHoOOpa3Hble CHOCOOBI W TPUEMBI  BBIYHCICHUS 3HAYCHHM
' JIpOOHBIX BBIPAKEHUH, COJAEPKAIIMX OOBIKHOBEHHbBIE M JI€CATUYHbBIC
npobu
[lepexoguts OT oOAHOH (oOpMBI 3amuUcH  4YHCET K JPyrou
13 (mpeoOpa3oBbIBaTh  JIECATUYHYIO  JOpoOb B OOBIKHOBEHHYIO,
. OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
NECATUIHYIO IPOOb)
1.4 CpaBHHMBATH U yNOPSAI0YMUBATH PAIIMOHATILHBIC YHCTIA
1.5 OKpyrasTh yncia
BBINOAHATE NPUKUAKY U OLIEHKY PE3yJbTaTa BBIYMCIICHHM, OLICHKY
1.6 3HAYEHUW YUCIOBBIX BBIPAKCHUN. BBINONHATE JEUCTBUS €O
CTEIECHSIMH C HATYpPAJTbHBIMH MOKA3aTEISMKU
L7 [IpuMeHsATh NpPHU3HAKK JEIUMOCTH, PA3J0KEHUE HA MHOXHUTEIU
. HATypaJIbHBIX YUCEN
Pemiate  mpakTUKO-OPUEHTHUPOBAHHBIE  3aJlayd, CBS3aHHBIE C
OTHOILICHUEM  BEJIMYMH, MPONOPLIMOHAIIBHOCTBIO ~ BEJIMYUH,
1.8 MPOLIEHTAMH, HHTEPIPETUPOBATH PE3yJbTaThl PELIEHUs 3a1ad C
YYETOM OTpaHUYECHUH, CBSI3aHHBIX co CBOWMCTBaMH
paccMaTpuBaeMbIX 00BEKTOB
2 Anrebpanyeckue BhIpaKeHUS
2.1 Hcrnonb30BaTh anreOpanyeckylo TEPMHHOJOTHIO W CHMBOJHKY,




IMPUMCHATDH et B IMpouecce OCBOCHUA y‘le6H01"O Marcpurajia

2.2

Haxonute 3HaueHus 6YKBCHHBIX BBIpa)KCHI/Iﬁ npu 3aJaHHBIX

SHAYCHHUAX MCPEMCHHBIX

23

BremonssaTs npeo6pa3OBaH1/m OCJIOTO BBIPAKCHHA B MHOI'OYICH

IMPHUBCIACHHUCM HO,I[O6HBIX ClIaraCMbIX, paCKpbITUEM CKOOOK

24

BBINOAHATE YMHOXKEHHE OJHOYJIEHA HA MHOTOWIEH M MHOIOYJIEHA
Ha MHOTOYWICH, IPUMEHITh (POPMyYIIBI KBaJipaTa CyMMBI U KBaJpara

Pa3sHOCTH

2.5

OcCyImecTBIsATh  pa3loKeHHE MHOTOWICHOB Ha MHOXHTEIH C
IIOMOIIBIO BEIHECEHHS 38 CKOOKHM 00IIEro MHOXKUTEIS, TPYNITUPOBKU

CJIaraeMbIX, MPUMEHEHHs POPMYJIT COKPAIIEHHOTO YMHOKECHHUSI

2.6

HpI/IMeHHTB HpeO6p330BaHI/I$I MHOI'O4JICHOB JIA PpCUICHUA
Pa3siIiHbBIX 3aaa4 HW3 MAaTCMAaTUKH, CMCKHBIX MNPCIMETOB, U3

peanbHON NPAKTUKH

2.7

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATYpPaJbHBIMHU MOKA3aTEIIMHU

JUIs IpeoOpa30BaHuUs BBIPAKEHUN

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemwats nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, IPUMEHSA
IIPaBUJIa IEPEX0Ja OT UCXOAHOIO YPAaBHEHUS K PABHOCHIBHOMY €MY.

HpOBepHTL, SABJIACTCS JIX YUCJIO KOPHEM YPABHCHUA

3.2

[IpumensTh rpaduueckue METOAbl TNPU PEIIEHUH JIMHEHHBIX

YpPaBHEHUH U UX CUCTEM

3.3

[TonGupate mnpumepbl Map YUCEN, SBISIOMIUXCS PElIEHUEM

JIMHEMHOTO YpaBHCHUS C ABYMs IICPCMCHHBIMU

34

Ctpoutb B KOOPAMHATHOM IUIOCKOCTH TpaduK JTHHEHHOTO
YpaBHEHHA C JIByMS [E€PEMEHHBIMH; TOJB3YSACh TIpadukoM,

NPUBOJIUTH IPUMEPHI PELICHUS YPaBHEHUS

3.5

Pemrate cucteMbl JBYX ~JIMHEMHBIX ypaBHEHMA ¢  JIByMs

NEPEMCHHBIMHU, B TOM YUCJIC rpa(bnqecm/l

3.6

CocTaBnaTh U pemiath JHMHEWHOE YpaBHEHHE WU CHCTEMY
JMHEUHBIX YpAaBHEHUH IO YCJIOBUIO 3aJauyd, MHTEPIPETUPOBATH B

COOTBETCTBHH C KOHTCKCTOM 3aJa4u HOHy‘lGHHBIfI pe3yabTaT

Koopaunats! u rpapuku. ®yHkunu

4.1

N300pakath HA KOOPAWHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIIHE




3a/laHHbIM KOOpAWHATaM, JIYy4H, OTPC3KH, MHTCPBAJIbI, 3aIlIMCbIBATb

YHCJIOBBIC ITPOMCIKYTKH HA anre6panquK0M A3BIKE

4.2

Ormeuats B KOOpZ[HHElTHOfI IINIOCKOCTHU TOYKH IIO 3aJaHHBbIM

KoopauHaTamM

4.3

Crpouth rpaduku THHEHHBIX GyHKIHA. CTpouTh Tpaduk QyHKIIHH

y = [X|

44

OnwuceiBaTh ¢ TOMOIIBIO (DYHKIUN M3BECTHBIE 3aBHCUMOCTH MEXKIY
BEIIMYMHAMU: CKOPOCTb, BpPEMs, PACCTOSHHE, LIEHY, KOJIHUYECTBO,

CTOMMOCTb, TPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI

4.5

HaxoauTs 3HaueHne QyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

[lonumarps rpaduueckuii cmoco0 TMpencTaBICHUS M aHaIU3a
UHQOpPMALIMKU, H3BJIEKAaTh M HHTEPIPETUPOBATh HHGPOPMALUIO U3

rpauKOB peasbHBIX MPOLIECCOB M 3aBUCUMOCTEH

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJILTATHI OCBOEHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1

Uncna v BEIUUCIICHUS

1.1

Hcnonp3oBaTh Ha4daJIbHBIC MMpCACTaBJICHUA 0 MHOXCCTBC
JIEHCTBUTEIIBHBIX YHUCCJI JJIA CpaBHCHMU, OKPYTJICHUA )51
BI)I‘IPICJ'ICHPIﬁ, I/I306pa}KaTB ,HCfICTBHTCHBHI)IC Yyucjla TOYKaMH Ha

KOOPJIMHATHOM IIPSIMOU

1.2

[IpumensaTs TOHATHE apUPMETHYECKOTO KBaJPAaTHOTO KOPHS,
HaxXOJWTh KBaJpaTHbIE KOPHHU, MCIONB3Yys IMPU HEOOXOIUMOCTH
KaJIbKYJIATOD, BBITIOJIHATH npeoOpa3oBaHus BBIPAKEHUH,

coZiepKalIMX KBaJApaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEH

1.3

Hcrnonp30BaTh 3amucyh OOJIBIIMX M MAaJIBIX YHCEI C IIOMOIIBIO

JECATHUYHBIX ApoOeli u creneneit yrcna 10

Anrebpanueckue BbIpaXeHUs

2.1

[IpuMeHATh MOHATHE CTENEHU C LEJIBIM IIOKA3aTENEM, BBINOJIHATH
npeoOpa3oBaHMs BBIPAKEHUN, COACPIKAIIUX CTEICHH C IICJIBIM

IIOKa3aTcJICM




2.2

BBIMOTHATE  TOXIECTBEHHBIC TMPEOOpPa30BaHUS  pallMOHATBHBIX
BBIPDAKEHUI HAa OCHOBE NPaBWJI JCHMCTBHM HAJ MHOTOWICHAMHU H

anreOpanvdecKuMu JIpoOsIMu

23

PackimagsiBaThb KBaHpaTHBIﬁ TpéX‘IJ'ICH Ha MHOXXHUTCIIN

24

[TpumenaTs mpeoOpa3oBaHus BBIPAXKEHHUM ISl PEIICHUsT PA3IUYHBIX

3a/1a4 U3 MaTeMaTUKU, CMEXHBIX IIPEAMETOB, U3 PEAIbHON IIPAKTUKH

YpaBHEHHUs U HEPABEHCTBA

3.1

Pemwlate nMHEHHBIE, KBAaJpaTHbIE YPABHEHUS M palUOHAIbHBIC
YPaBHEHUs, CBOJAIIMECS K HUM, CUCTEMBI IBYX YPaBHEHHH C JBYMs

NEPEMCHHBIMU

3.2

[IpoBomuTh mpoOCTEHIINE MCCIEIOBAHUS YPABHEHUH M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C TPUMEHEHUEM TIpadUuecKux
IpeCTaBICHUN (yCTaHABINBATh, UMEET JIM YPaBHEHHUE WM CUCTEMA

YpaBHEHUH pellIeHus], €CIIU UMEET, TO CKOJIbKO, U TIpoyee)

3.3

[lepexoquTs OT cliOBeCHOHM (HOPMYIHPOBKM 3aaun K €€
anredpanvdeckoil MOJETU C TIOMOIIBIO COCTABJICHUS YPAaBHEHUS WUITU
CHUCTEMBI ypaBHeHHﬁ, HHTCPIIPETUPOBATE B COOTBCTCTBHUH C

KOHTCKCTOM 3aJa4yu HOqueHHLIﬁ pe3yiibTaTt

3.4

[IpuMeHATH CBOWMCTBA YMCIOBBIX HEPABEHCTB [UIl CPAaBHEHUS,
OLICHKH, pelIaTh JUHEHHBIE HEPABEHCTBA C OAHOW NEPEMEHHON U UX
CHUCTEMBI, JlaBaTb TIpaMuUecKyl0 WUIIOCTPALMI0 MHOXECTBa

pELICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[lonnmars M uCHONIB30BaTh (PYHKUHMOHAJIbHBIE MOHATUS M S3bIK
(TepMMHBI, CUMBOJINYECKME OOO3HAYEHUs), OINpPENENATh 3HAYCHHE
(GYHKLIMU 110 3HAYEHUIO apTyMEHTa, ONPENeNATh CBONCTBA (PYHKIIUU

o e€ rpaduky

4.2

Ctpouts rpaduku 31eMEeHTapHbIX PYHKIMN BUA:

y=klx

k/x

, Y =X% ¥ = X3, y = |X|, omuChIBaTh CBOWMCTBA YHCIOBOM (YHKIUU 1O €€




rpaduxy

9 KVIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI OCHOBHOI'0 00111er0 00pa30BaHus

1

Yucna 1 BEIYUCICHUS

1.1

CpaBHI/IBaTB U ynopsaao4nBaTbh pallMOHAJIBHBIC W UPpPALIMOHAJIBHBIC

qucia

1.2

Brimonaars apI/I(i)MeTI/I‘leCKI/IC JEUCTBUS C paiHnOHaJIbHBIMHU
qucjiaMu, CO4YCTasA YCTHBIC U TIMCbMCHHBIC HpI/IéMBI, BBITIOJIHATH

BBIYUCJICHUA C UPpallUOHAJIBHBIMUA YU CJIaMU

1.3

Haxonute 3HauyeHUs cTeneHel C LEeJbIMUA MOKa3aTeas MU U KOPHE,

BBIYHMCIIATH 3HAYCHUSA YHCIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprI‘HHTL ,Z[CI\/JICTBI/ITGJIBHBIG qucJia, BBIINNOJIHATH NPUKUIAKY

pe3yiibTaTta BI)I‘II/ICJ'ICHI/If/'I, OIICHKY YHUCJIOBBIX BI)Ipa)KeHI/Iﬁ

YpaBHEHHUs 1 HEpABEHCTBA

2.1

Pemars sMHeEWHbIE W KBaJpaTHbIE YpPaBHEHUS, YpPaBHEHUS,
cBOAALIMECS K  HHMM, IHpocTeiiue  JIpoOHO-paloHalIbHbIE

ypaBHEHUS

2.2

Pemate cucremMbl IBYX JIMHEMHBIX YpaBHEHMM C  JByMs
NEPEMEHHBIMM W CHUCTEMBI JIByX YPAaBHEHHMH, B KOTOPBIX OJHO

YPaBHCHHUC HC SABJIACTCA JIMHEHHBIM

23

Pemate TekcTOBBIE 3a/1auM ANTeOPandeCKUM CTIOCOOOM C TTOMOIIIBIO
COCTABJICHUSI YPAaBHCHHS WU CUCTEMBI JIBYX YPaBHECHUH C JIBYMs

NEPEMCHHBIMU

24

[IpoBoauTh mpoOCTEHIINE MCCIEIOBAHUS YPABHEHUH M CUCTEM
ypaBHEHHH, B TOM UHCIE€ C TPUMEHEHUEM TrpapuuecKux
NpeACTaBiIeHNn (HanmpuMep, yCTaHaBIMBaTh, UMEET JIU ypaBHEHHE

nJiIn CUCTCMa ypaBHeHHI’I peuieHus, eClii UMECT, TO CKO.]'ILKO)

2.5

Pemate nmHeiiHBIC HEPAaBCHCTBA, KBaApaTHbBIC  HCPABCHCTBA,

M300pakaTh pENICHHWE HEPABEHCTB HA  YHCJIOBOM  TPSIMOM,




3aIllMCbIBATh PCHICHHUC C ITIOMOIIIBIO CUMBOJIOB

2.6

Pemars cuctemMbl JIMHEMHBIX HCPAaBCHCTB, CUCTEMbl HCPABCHCTB,
BKJIIOYAOMKUEC KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTb peuIcHuc
CHUCTCMbI HCPABCHCTB Ha YHCIOBOH HpS[MOfI, 3aIMUCbIBAaTh PCIICHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons30BaTh HEpaBEHCTBA MIPU PELLICHUH PA3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacriosHaBate  (yHKOMHM ~ HM3ydYeHHBIX  BHIOB.  lloka3bIBaTh
CXEMAaTHUYECKH pAacIlOJIOKEHUE Ha KOOPAMHATHOW  IUIOCKOCTH
rpadpukoB Qynkumii Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBUCHMOCTH OT 3HAYCHUI KOA(PQPHIMCHTOB, OIUCHIBATH CBONCTBA

byHKIMHA

3.2

[Toka3piBaTh CXEMAaTHYECKH PpACIOJIOKEHWE Ha KOOPAWHATHON
IUIOCKOCTH TpaukoB (YHKUUH BUAAa y = VX, Y = |X| U ONHCHIBATh

CBOWCTBA (PyHKIIHUIA

3.3

Ctpouts u u300pakaTb cXeMaTH4eCKH TpaduKu KBaIpaTUYHBIX
(GYHKLIUH, ONMHUCHIBaTH CBOMCTBA KBAaJPAaTHUUHBIX (QYyHKIMHA TO HX

rpadukam

3.4

Pacnio3naBate kBampaTtnuHyro (QyHKOHIO 1O (OpMyIe, NMPHUBOIUTH
npUMephl KBAaApaTUYHBIX (PYHKUMN M3 pealbHON XKU3HHU, (PU3MKH,

TreoMEeTprun

Apudmerndeckas 1 reOMeTpUIECKast IPOTPECCUr

4.1

Pacnio3naBate apudMeTHYECKyl0 U TEOMETPUUYECKYIO IMPOTPECCUU

IIPpH Pa3HbIX crocobax 3aJaHusg

4.2

BEINONHATE BBIYHMCICHUSI C UCMOJNBb30BaHUEM (OPMYJ 7-TO YiieHA
apu(MeTHUyecKoil 1 TeOMEeTPUYECKON MPOTrpeccHii, CyMMBbI MEPBHIX N

YJICHOB

43

I/1306pa>1<aTL YJICHBI oCJICA0BATCIBbHOCTHU TOYKaMH Ha

KOOleHHaTHOﬁ INJIOCKOCTH

4.4

Pemats 3aJa4u, CBA3aHHBIC C YHCJIOBBIMHU ITOCICOO0BATCIBHOCTAMU,
B TOM 4YHCJIC 3aJadyu H3 peaanoﬁ KHU3HHU (C HUCIIOJB30BaHHECM

KaJIbKYJIATOPA, IIM(PPOBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KITIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna u BBIYUCICHUS
JlpoOu OOBIKHOBEHHBIE U JAECATUYHBIE, IEPEXO]T OT OJHON (OPMBI 3aITUCH
1.1 apoOeil k apyroi. IloHsATHE panMOHAJIBHOIO YHWCIHA, 3alHCh, CPABHEHUE,
YHOPSA0OYMBAHUE PALIMOHATIBHBIX YHCEI
1o Apudmernueckre AeUCTBUS C palMOHAIBHBIMYM 4uciaamMu. Perienue 3amay
' U3 pealbHOM MPAKTUKK Ha YacTH, HA ApoOu
13 CreneHb C HaTypaJbHBIM IIOKa3zaTelleM: ONpeieseHHe, Npeodpa3oBaHUe
' BBIPAKEHUI Ha OCHOBE OINpEIEeNICHUS, 3aIIUCh OOJIBIIUX YUCEI
[IpormeHTHI, 3aMTUCh MPOLEHTOB B BUE APOOH U JpoOU B BUIE NPOICHTOB.
1.4 Tpu oCHOBHBIE 3aJaud Ha IPOLIEHTHI, PEIICHHE 3aJad M3 PEAIbHOU
IIPAKTUKU
s [IpumeHeHne TpPU3HAKOB JEIUMOCTH, pa3JIO)KEHUE Ha MHOXHUTEIU
' HaTypaJIbHbBIX YUCEII
L6 PeanbHple  3aBuUcMMOCTHM, B TOM 4ucie TMpsimMas M oOpaTHas
' IIPONOPLUOHAIBHOCTH
2 AnreGpanyeckre BbIpaXeHUs
-1 [lepemeHHbIE, YHCIIOBOE 3HAYEHUE  BBIPAKEHUS C  [EPEMEHHOM.
' JlommycTrMBble 3HAaYEHHS IEPEMEHHBIX
25 [IpencraBneHne 3aBUCUMOCTH MEXIy BeIMYMHAMU B BHUAE (OPMYIIbI.
' Beruancnenus mo popmyiiam
)3 [IpeoOpa3oBanne OYKBEHHBIX BBIPQKECHUH, TOXIECTBEHHO pPAaBHBIC
' BBIPAKCHUS
24 CBoJiCTBa CTENEHN C HATYPAJIBHBIM [TOKA3aTEIEM
5 Opnowrensl u  MHorowieHel. CreneHb MHorowieHa. ClioxeHue,
' BbIUUTAHUE, YMHOKEHNE MHOT'OWIEHOB
2.6 @opMyJbl  COKpAIIEHHOTO YMHOMKEHHUS: KBaJpaT CyMMBI U KBajapaT
pazHocTH. DopMyna pa3HOCTH KBaaparoB. Pa3inokeHHe MHOTOWIEHOB Ha




MHOKHTENH
3 YpaBHeHus
31 VYpaBHeHHE, KOPEHb YypaBHEHMs, IpaBUja NpeoOpa3oBaHMs YpaBHEHUS,
' PAaBHOCWIIBHOCTh YPaBHEHUU
12 JIuHeilHOe ypaBHEHHE C OJIHOW TMEPEMEHHOM, YUCJIO KOPHEH JMHEUHOro
' YPaBHEHHs, PELLICHUE JIMHENHBIX YPAaBHEHUN
33 CocraBiieHne ypaBHEHUH 110 YCIOBHIO 337a4i. PellieHne TEKCTOBBIX 3a/1ay C
' IIOMOILBI0 YPaBHEHUIN
34 JluneitHoe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpauK
Cucrema AByX JIMHEWHBIX ypaBHEHUU C ABYMs IIEpEMEHHBIMHU. Pemienue
3.5 CHCTEM ypaBHEHMH cmocoOoM mozacTaHOBKH. IIpumepbl perieHus
TEKCTOBBIX 3aJ]a4 C TIOMOIIIbIO CUCTEM YpaBHEHUIN
4 Koopaunats! u rpaduku. ®ynkunu
4.1 Koopaunara Touku Ha mpsiMoi
42 Uucnossle  mpoMexyTkd. PaccrosHue  Mexny  OByMs — TOYKaMu
' KOOPJMHATHOU IIPSAMOM
43 [TpstmoyronbHast cuctema koopauHat, ocu Ox u Oy. AGciucca U opaAUHATA
' TOYKH Ha KOOPJMHATHOM TIOCKOCTH
44 [Tpumepsr rpadukoB, 3aaaHHBIX hopMmyiaaMu. UTeHne rpauKkoB peaabHbIX
' 3aBUCUMOCTEN
4.5 [Toustue gpynkun. I'papux Gpynkuuu. CoicTBa QyHKIHIA
4.6 Jlunetinas gynkuus, e€ rpaduk. ['padux pynkuum y = [X|
47 ['paduueckoe pelieHne JHUHEWHBIX YpaBHEHUH U CHCTEM JIMHEHHBIX
' ypaBHEHHUU
8 KITIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Yucna u BBIYUCIICHUS
11 KBanpaTtuslii kopeHb u3 uucina. [loHsTHe 00 HMppalLMOHAIBHOM YHCIE.
' JlecaTuunble TPUOJIMKEHNS UPPALMOHATIBHBIX YHCEIl
1.2 CpoiicTBa apu(PMETHYCCKUX KBAJPATHBIX KOpHEH W WX IMPUMEHEHHE K
peoOpa3oBaHUI0 YHCIIOBBIX BBIPAKEHUN U BBIUHCIICHMSIM.




JleficTBUTEIBLHBIC YHCTIA

1.3 Crenens C 1eTBIM MTOKa3aTesneM U e€ cBoiicTBa. CTaHgapTHas 3alyCh YHCa
2 Anrebpanueckue BbIpaXKeHUs
1 KBampaTHblii TpEXuieH, pas3lIoKEHHE KBaApaTHOTO TPEXWIEHAa Ha
' MHOKUTEIH
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO alredpandecKkoit 1poou
2.3 CrnoxxeHue, BEIYMTaHNE, YMHOKEHHE, JIETICHUE alreOpandecKux apooei
2.4 PanvioHanbHbIE BBRIpaKEHUS U UX TIPe0Opa3oBaHue
3 YpaBHeHMs U HEPaBEHCTBA
11 KBampatHoe ypaBHeHue, Qopmyla KOpHEH KBaJIpaTHOTO YpaBHEHWS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOAAIINXCA K JUHEWHBIM U KBAIPATHBIM
33 [Ipocreiinme qpoO6HO-palOHAIbHBIE YPABHEHUS
I'padmueckas uHTEpIpeTalis ypaBHEHUH C IByMS IEPEMEHHBIMU U CUCTEM
34 JMHEWHBIX YPaBHEHUH C IByMs NlepeMeHHbIMU. IIpuMepsl pemenns cucreM
HEJIMHEWHBIX YpaBHEHUH C IByMS IIEpEMEHHBIMU
3.5 Pemenne TekcTOBBIX 3a71a4 anredpandeckum crnocooom
3.6 YucnoBble HEPaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 0J1HOM TTepeMEHHON
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEPaBEHCTBA C OAHON IEPEMEHHOM
3.10 CucreMbl TMHENHBIX HEPABEHCTB C OAHON IIEPEMEHHOU
4 OyHKIUU
il Ilonarue ¢ynkun. OOIacTe oOmpeneNeHuss MU MHOXKECTBO 3HAYCHHMH
' ¢ynkuu. CrocoOb! 3a1aHus PYHKIMMA
4.2 I'paduk pynkumu. Yrenue cBOUCTB GyHKIUH MO €€ rpapuKy
43 [Tpumepst rpadukoB QPyHKITUN, OTPAXKAIOIINX PEeATTbHBIE TIPOIECChHI
44 OyHKIMM, ONUCHIBAIOUIME MPSAMYI0 U OOpaTHYI NPOMNOPIUOHATILHBIC
' 3aBUCUMOCTH, UX IrpauKu
4.5 OyHkuuu y =x? y = x°
4.6 OyHKIMN y = VX, y = |x|
4.7 I'paduueckoe pemenne ypaBHEHAN  CUCTEM ypaBHEHHUN




9 KUIACC

Kon IIpoBepsieMbli 3J1eMEHT COACPKAHUS
1 Uwucna v BBIYUCICHUS
. PamionanbHble 4Kcia, WppalMOHATIbHBIE YHCIIA, KOHEUHbIE M OECKOHEYHBIE
' JEeCATUYHBIE JPOOH
MHOXKECTBO ~ NEHUCTBUTEIBHBIX  YHCEN, JEHCTBHUTEIBHBIE 4YHUCIA  KaK
- OecKOHEUYHbIE JecSITUYHBIe poOu. B3auMHO 0JHO3HAYHOE COOTBETCTBHUE
' MEXKJy MHOYKECTBOM JCHCTBUTEIBHBIX YHUCEI W KOOPAMHATHOW MPSIMOM.
CpaBHEHHE NEMCTBUTEIIBHBIX YHCEI
1.3 ApudmMernueckue IeUCTBUS C ICUCTBUTEIPHBIMHA YHCIAMHU
W3mepenusi, mpuOIMKeHUs, OLEHKU. Pa3Mepbl OOBEKTOB OKpYKAIOIIETo
v MUpa, JUTUTEIBHOCTh MPOILECCOB B OKpyXkaromem wmupe. [IpubmmkéaHoe
' 3HaY€HUE BEJIUYMHBI, TOYHOCTb MpuOMKeHua. OKpyrieHue 4ucedn.
IIpukuaka v oLeHKa Pe3yIbTaTOB BBIYUCICHUN
2 VYpaBHEHUs U HEpAaBEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
2.2 JInnelinoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K JIMHEHHBIM
23 KBagpatHoe ypaBHeHue. Penienre ypaBHEHHN, CBOIAIMXCS K KBaJAPAaTHBIM
4 bukBanpatHoe ypaBHeHue. IlpumMepsl pemieHuss ypaBHEHHH TpPETbe U
. YeTBEPTOU CTENEHEN PA3JIOKEHUEM HA MHOKUTEIIN
2.5 Pemenue 1po6HO-paliMOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHEHUN
2.7 YpaBHEeHHE C ABYMS NIEPEMEHHBIMU U €ro Tpaduk
2.8 Pemenne cucreM IByX JIMHEHWHBIX YPAaBHEHUH C JBYMS IIE€PEMEHHBIMU
29 Pemenne cucreM ByX ypaBHEHMI, OJHO M3 KOTOPBIX JIMHEWHOE, a APyroe —
. BTOPOMU CTENECHU
2.10 I'padmyeckas MHTEpIpETALlMs CUCTEMBI YPaBHEHUH ¢ IByMsI IEpEeMEHHBIMU
2.11 Pemennie TeKCTOBBIX 33124 anredpandeckum crnocooom
2.12 UuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelreHne TMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU
2.14 PelreHne cucTteM JMHEHHBIX HEPABEHCTB C OJHOW IIEPEMEHHOU




2.15

KBagparusle HepaBeHCTBA

['paduueckass uHTEpIpeTallsi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMS

2.16
IIEPEMEHHBIMU
3 OyHKIMU
31 KBagpatuunas ¢yskuus, e€ rpagpuk u cpoiictBa. [lapabona, koopanHaThI
' BEPIIUHBI TapadoIIbl, 0Cb CAMMETPHUHU TTapadoIIbI
3.2 I'paduku pynkuunit y=kx, y=kx+b u ux cpoiicrsa
3.3 I'paduku pynkuumit y=k/x, y = x° u ux cBoiicTBa
34 I'paduku pynkuumii , 1 UX cBolcTBa
4 YucnoBble IOCIEN0BATEILHOCTH
il Onpenenenue U crnocoObl 3aaHNs YUCIOBBIX IOCIE0BaTeIbHOCTEN. 3aiaHue
‘ MOCJIEIOBATEIbHOCTH PEKYPPEHTHOM (hopMyIoii U popMyIioil n-ro dieHa
42 Apudmernueckass mnporpeccus. PopMmynbl #-TO WieHa apupMeTHUecKOM
' IIPOrPECCUH, CYMMBI IIEPBBIX /1 YWICHOB
43 I'eomerprueckas mnporpeccusa. POpMylbl 7n-r0  4YjeHa TI'€OMETPUYECKOU
‘ IIPOrPECCUU, CYMMBI IIEPBBIX /1 YWIEHOB
N300parkeHre WiIeHOB apU(PMETHUECKOM W TEeOMETPUUYECKOW Nporpeccuit
4.4 TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEHHBIH M 3KCIOHEHIMAJIbHBINA
poct
4.5 CrnoskHble IPOLIEHTBI




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

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pPe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/IbHOIi MPOrpaMMbl OCHOBHOI'O
o0u1ero odopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATHSIMU: MHOXECTBO, IMOJIMHOXECTBO,
Olepanyy HaJ MHOXXECTBAMH, YMEHHE ONEepUpOBATh MOHATHSIMH:
rpad, cBsA3HBIN rpad, AepeBO, MUK, TPUMEHATh UX MPH PEIICHUN
3aa4; yMEHHE UCMOJIb30BaTh TIpadUuecKoe IpelCTaBlICHUE
MHO>KECTB JUISl OIMCAHUSl PEabHBIX MPOLIECCOB M SBICHUM, NpHU

PCHICHNHU 3a1a4 U3 APYTrUux y‘-Ie6HBIX npeamMcToOB

YMmenue OoneprupoBaTh IIOHATHUAMU OMpPCACIICHUC, aKCuoma,
T€OpEMa, JO0Ka3aTCJIIbCTBO, YMCHHUC pPACIIO3HABATb HCTUHHBIC U
JIO)KHBIC BBICKA3bIBAHUA, NMPHUBOJAUTHL IMPUMCEPLI U KOHTPIIPUMCPEI,

CTPOUTH BBICKA3bIBAHUA U OTPHULIAHUA BBICKa3bIBaHUH

YMeHne onepupoBaTh MOHATUSAMH: HATypaJbHOE YUCIIO, MPOCTOE U
COCTaBHOE YHUCIO, JEIUMOCTh HATypaJIbHbIX 4YHUCEN, MPU3HAKU
JETUMOCTH, 1EJI0€ YUCIIO, MOJIYJb YMCIa, OOBIKHOBEHHAs IpOo0b U
JecsATUYHAs Apo0b, CTAHIAPTHBIA BUJ YKCIIA, PAIlMOHAIBHOE YHCIIO,
UppalMOHATIBHOE YHCIO, apu(PMETHUEeCKUH KBaJIpaTHBIA KOPEHB;
yMEHUE BBIMIOJHATH JCHCTBUA C UYWUCIAMH, CpPaBHUBAaTh U
yHOOpSAIOUMBATh YHUCJA, IPEACTABIATh 4YHCIa Ha KOOPJIWHATHOM
NpsIMOM, OKPYIJISTh YHUCIIA; yMEHHUE JejaTh MPUKUIKY U OICHKY

pe3yiibTaTta BBIUMCIICHUI

YMeHue onepupoBaTh MOHIATUSIMHU: CTETIEHBb C IEJNBIM MOKa3aTeNeM,
apudmeTHueCKuil KBaIpaTHBIN KOpEHb, MHOTOUWICH, alreOpandeckas
IpoOb, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATYPaJbHOW CTENCHH
OOJIbIlIe ©OUHUIIBI; YMEHHE BBIMOJIHATH Pacu€Thl MO (opMyIiaM,
npeoOpa3oBaHus IENBIX, JAPOOHO-PAIMOHATBHBIX BBIPAKCHUNA U
BBIPAXEHHUH C KOPHSIMH, pa3IoKEHHE MHOTOYJICHA HA MHOKUTENH, B
TOM YHCIIE C HCIONB30BaHHEM (OPMYJ pPa3HOCTH KBAaIpaTOB H

KBaJpaTa CYMMbI H Pa3HOCTH

YMeHue OIICPHUPOBATH IMOHATHAMUN: YHUCJIOBOC PABCHCTBO, YPABHCHUC




C OJHOH IEepeMEeHHOW, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; yMEHHE pellaTh JUHEWHbBIE U KBAJpaTHbIE YpaBHEHUS,
JIpOOHO-pALlMOHATbHBIE YPABHEHUS C OJHOM NMEPEeMEHHOM, CHCTEMBI
JBYyX JTUHEMHBIX YpaBHEHHI, IMHEIHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C OJHOMN
IEepEMEHHOM, B TOM 4YHCJIEé TpPU pelIeHUuH 3aJad U3 JAPYrux
OpEeIMETOB M  IPAKTUYECKHX 3a/Jay; yMEHHE MCIOJIb30BaTh
KOOPJIMHATHYI0 HPSAMYI0 U KOOPAMHATHYK IUIOCKOCTh  JUIf

U300paKeHNs peLIeHUI YpaBHEHUH, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUSAMH: (QYHKUUS, Tpapuk (QyHKLIUH,
HyJIM (YHKIUHM, MPOMEXYTKH 3HAKOIOCTOSHCTBA, IPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HanOOJblllee M HAUMEHbLICe 3HAYCHHUS
byHKINY; yMEHHUE OIIEpPHPOBATH TTOHSATHUSIMH: npsiMast
NpOMOPLUOHATIBHOCTb,  JIMHEMHAas  (QYHKUUS,  KBaJpaTU4Has
¢yHkums, obpaTHas MPOMOPIMOHAIBHOCTh, Mapadona, runepoona;
YMEHHUE CTPOUTh Ipa@uku (QyHKIMH, MCIIONB30BaTh I'papUKu Ui
ONPEACIICHUSI CBOWCTB MPOLIECCOB M 3aBUCUMOCTEH, IJISI PELLICHHS
3a/a4 U3 APYTUX YYEOHBIX NMPEAMETOB U PEalbHOM JKHU3HU;, YMEHUE

BBIpAXaTb (I)OpMy'J'IaMI/I 3aBUCUMOCTH MCIKAY BCIIMUYNHAMU

YMenue OIIEpUPOBATH MIOHATUSIMH: [IOCJIEI0BATEILHOCTD,
apudmernyeckass U TE€OMETpUYEcKass IMPOTPEecCHH; YMEHHUe
UCIIO0JIb30BaTh CBOICTBA MOC/IEA0BATENILHOCTEH, (DOPMYIBI CyMMBI U
o01Iero ujaeHa Npy pelIeHUH 3aJad, B TOM YHUCIe 3a/a4 U3 APYyTrux

y4eOHBIX MPEIMETOB U PEATLHOM KUZHU

YMeHue pemarp 3a7aud pa3HbIX THIOB (B TOM YHUCIIE Ha MPOLIEHTHI,
JOJM WU 4YacTH, JBUKEHHUE, paboTy, LIEHy TOBapOB U CTOMMOCTb
NOKYNIOK M YCIYyr, HaJOTH, 3aJayd U3 00JIacTH yHpaBlIeHUS
JUYHBIMH M CeMEWHBIMH (HUHAHCAMH); YMEHHE COCTaBIAThH
BBIPQXXECHUS, YpaBHEHUS, HEPABEHCTBA U CHUCTEMBbI IO YCJOBHIO
3a/1aud, HCCIEJOBaTh IOJYyYEHHOE pEUIeHWe M  OLICHUBATh

IPaBI0NO100HOCTb MTOJIyYEHHBIX PE3YJIbTAaTOB

YMeHne ornepupoBaTh MOHATHAMU: UTYpa, TOUKA, OTPE3OK, Mpsimas,
ayd, JIOMaHas, yrou, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBIN u PaBHOCTOPOHHUHU TpEyroJIbHUKH,
IOPSMOYTOJIBHBIM TpPEYrojdbHHUK, MeJuaHa, OUCCEKTpHCAa M BBICOTA

TPEYroJIbHUKA,  YeTHIPEXYTOJbHMK,  Mapajulelorpamm,  pomo,




OpsIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTelbHast; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMH (puUrypamu;
yMEHHE peliaTh 3a/ayd, B TOM YHUCJIe U3 MOBCEJHEBHOW >KU3HHU, Ha
HaXO0XJIEHUE F€OMETPUUECKHUX BEJIUYNH C IPUMEHEHUEM M3YyUEHHBIX

CBOMCTB puryp u ¢pakron

10

YMeHne omnepupoBaTh MOHATHSMHU: PABEHCTBO (PUTYpP, PaBEHCTBO
TPEYTrOJbHUKOB; MapalljIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSIMBIX,
Yrojl MEXAYy IpPsAMBIMH, NEPIEHIUKYJISAP, HAKIOHHAS, IPOCKIUA,
nogoboue  ¢uryp, TMOJOOHBIE  TPEYrOJbHHKH,  CHMMETpPHUS
OTHOCUTCIIbHO TOYKU N HpHMOﬁ; YMCHHUC pacCliO3HaBaTb paBCHCTBO,
CUMMETpHUI0O W Tomobme  ¢uryp,  MapauieNbHOCTh |

MNEPNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAarOIICM MHUPC

11

YMeHue omnepupoBaTh MOHATHSIMM: JJIWHA, PACCTOSHHUE, YTroJl
(BenmMuMHA yria, CHHYC U KOCHHYC yIja TPEyroJIbHUKa), MJIOIAb;
YMEHUE OLIGHUBaTh pa3Mepbl MPeIMETOB M  OOBEKTOB B
OKpYy’alollleM MHUpPE; YMEHHE MPUMEHSTHh (HOpMYJbl MEpUMETpa U
IUIOIIAIM MHOTOYIOJIbHUKOB, JJIMHBI OKPYXXHOCTM M IUIOIIALU
Kpyra, oObeMa MpsAMOYIOJIbHOIO THapajuleieNuIena; YMEHUE
IPUMEHATH IIPU3HAKU PAaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMME
yIJIOB TpeyroyibHuKa, Teopemy lludaropa, Tpuronomerpuueckue

COOTHOIICHHUA IJIs1 BBIYHMCIICHUA JJIUH, paCCTOXHHﬁ, HJ'IOHI&)IGIZ

12

YMenue wu300paxkaTh IUIOCKME (UIYpbl U HUX KOMOHMHAIIWH,
INPOCTPAHCTBEHHbIE (UTYPBI OT PYKH, C IOMOILBIO UYEPTEKHBIX
UHCTPYMEHTOB M 3JEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OITMCAHHNIO

13

YMeHue OmnepupoBaTh IMOHATUAMU: INPAMOYIOjbHas CHUCTEMa
KOOpJIMHAT; KOOpPAMHATBl TOYKH, BEKTOpP, CyMMa BEKTODPOB,
[IPOU3BEECHUE BEKTOpa Ha 4YHUCIO, CKALIPHOEC IPOU3BEICHUE
BEKTOpPOB; YMEHHUE HCIIOIb30BaTh BEKTOPBI U KOOPAMHATHI JUIS
IIPE/ICTABIICHNS JAHHBIX M PELICHHS 337a4, B TOM YHUCIE U3 APYIUX

y‘le6HLIX npeaMeTOB U peaHBHOﬁ KHU3HHU

14

YMeHue omnepupoBaTh MOHSATUSMHU: CTOJIIOMKOBBIE K KPYTOBBIS
IuarpaMMmbl, TaOMUIBI, cpeaHee apudmeTndeckoe, MeauaHa,
HauOoblllee U HaUMEHbIIIee 3HAUCHUs, pa3MaxX YUCIOBOTO HabOPa;

YMEHHE M3BJIEKaTh, MHTEPIPETUPOBATH U  NpeoOpa3oBbIBATH




UHQOPMALIMIO, MPEICTaBICHHYI0 B Ta0IMIAX ¥ Ha JAuarpamMMmax,
OTPa)KaOIYI0 CBOMCTBA U XapaKTEPUCTUKH PEAJIbHBIX IPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaTb W3MEHYMBBIC BEJIUYMHBl B

OKpYy KaroIleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIy4YallHBIA ONBIT (CIy4yailHBIN
9KCIIEPUMEHT), 3JEMEHTapHOe COOBITHE (BJIEMEHTapHBIH HCXO.)
CJIy4alfHOTO OIbITA, CIIy4ailHOE COOBITHE, BEPOSITHOCTb COOBITHS;
YMEHHE HAXOJIUTh BEPOSITHOCTH CIydYalHBIX COOBITHH B OIBITaX C
PABHOBO3MOXHBIMH 3JI€MEHTApHBIMU COOBITHSIMM; YMEHHE pellaTh
3a7la4yl METOAOM OPraHHW30BAHHOIO Iepedopa U ¢ UCIOIb30BaHUEM
IIPaBWJIa YMHOJKEHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH DPEAJIbHBIX
COOBITHI U SBJIEHUH, TOHUMATh POJIb NMPAKTHYECKU JIOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUII B OKpY’)KalolleM MHUPE U B JKU3HH;
3HAaKOMCTBO C TOHSTHEM HE3aBHCUMBIX COOBITHI; 3HaKOMCTBO C

3aKOHOM OOJIBIIIMX YUCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHnue BbIOMpaTh MOAXOASIINN M3YYEHHBI METOJ AJs peleHus
3a/1a4¥, IPUBOJUTH NPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJE U KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMaTUKHU
B HCKYCCTBE, OIMCBIBATH OTACIBHBIE BBINAIOIIUECS PE3YJIBTATHI,
IIOJIyYEHHBIE B XOJ€ PAa3BUTHUS MAaTEMAaTUKU KAaK HAYKH, IPUBOJUTH
IpUMEPBl  MATEMATHYECKUX OTKPBITUM M HUX AaBTOPOB B

OTEUYECTBEHHOMN U BCeMHpHOﬁ HUCTOpUHn




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPSAEMBIX HA OI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucnia u BBIYUCIIEHUS
1.1 Harypanbnble u nenbie ynucina. [IpusHaku 1eIMMOCTH LENbIX YUCE
1 OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, TPOIEHTH, OECKOHEUYHbIE
' MepHOaNYECKUe poou
13 Pammonaneubie uucna. ApudMeTnyeckwe ONepanud ¢ PalnroOHAIbLHBIMHU
' YUCIIAMHU
14 JleiicTButenbHble uncna. ApudMeTHUYECKHE ONepanuu ¢ ACHCTBUTEIbHBIMU
' YUCJIaMHU
s [IpubmmkEéHHBIE BBIYHMCICHUS, TPaBUJa OKPYIJICHHS, TMPUKUAKA U OIICHKA
' pe3yibTaTa BBIUUCICHUN
2 Anrebpanyeckue BhIpaKeHUS
2.1 BykBeHHbIe BbIpaKeHUsI (BbIPaXKEHUS C IEPEMEHHBIMU )
55 Crenenp ¢ menbiM mokasareneM. CTeNneHb C palMOHAIBHBIM ITOKA3aTEeIeM.
. CBoiicTBa cTENEHU
2.3 MHorouieHsl

24 Anrebpanueckas 1poob

ApudmeTnueckuii  KOpeHb  HAaTypalbHOW  cremeHd.  JleWcTBus ¢

2 apu(pMeTUYECKUMU KOPHIMHU HATYPaIbHOMN CTETIEHU
3 VYpaBHEHUsI U HEPABEHCTBA

3 ensie w npoOHO-panMoHaIbHBIE ypaBHEHUS. CHCTEMBI W COBOKYITHOCTH
' ypaBHEHUH

35 Lensle U npoOHO-palioHaNbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPaBEHCTB

33 Pemenne TekcTOBBIX 3a1a4
4 UuncnoBeIe TTOCIIEA0BATEILHOCTH

4.1 ITocnenoBaTeILHOCTH, CIIOCOOBI 3a0aHMs IIOCIIEOBATEILHOCTEH

4.2 Apudmernueckass u rTeomerpuueckas mporpeccun. Dopmyna  CI0XKHBIX




IMPOLICHTOB

5 OyHKIMU
Oyukuus, crnocodsl 3amaHus QyHkiuu. [padux Pynkuun. Oobnacts
omnpejiesieHuss M MHOXXeCTBO 3HaueHud QyHkuuu. Hymm Qyskuuu.
5.1. [IpoMexyTku 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (PYHKIIHH.
Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbombiiee 1 HanMeHbllee 3HaYeHNe
(YHKIIMU Ha IPOMEKYTKE
6 Koopannatsl Ha IpsIMOi M IITIOCKOCTH
6.1 Koopaunarnas npsimas
6.2 JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue Gpurypsl 1 UX CBOMCTBA
7.2 TpeyronbHuk
7.3 MHOroyrojasHuKu
7.4 OKpY>XKHOCTb U KpyT
7.5 H3mepeHne reoMeTpuIecKruX BEJTUNYNH
7.6 Bexkrops! Ha 10CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* Maremaruka. AnreOpa: 8-i1 kiacc: 6a30BbIid YPOBEHB: YUeOHUK; 16-¢
u3nanue, nepepadborannoe MakapeiueB FO.H., Munatok H.I'., Hemkos K.U. u
np.; non penakmueit TensikoBckoro C.A. AKIImoHEpHOE OOIIECTBO
«M3marenscTBO «IIpocBemieHne»

* Maremartuka. Anrebpa: 9-i kiacc: 6a30BbIi ypOBEHb: yUeOHHK; 15-¢
u3nanue, nepepadborannoe MakapsrueB FO.H., Munarok H.I'., Hemkos K.U. u
ap.; nox pepakmuei Tenskopckoro C.A. AKITMOHEPHOE OOIIECTBO
«3marensctBO «IIpocBemenue»

* Marematuka. Anrebpa: 7-i kiacc: 60a30BbIi ypOBEHB: yUeOHUK; 15-¢
u3nanue, nepepadborannoe MakaperueB FO.H., Munatok H.I'., Hemkos K.U. u
np.; noxa penakuueit TensikoBekoro C.A. AKIIMOHEpHOE 00IIIECTBO

«M3marensctBO «IIpocBemenne»

METOAUYECKHUE MATEPUAJIbBI IJISA YYUTEJIA

HNunaktudyeckue Marepuansl Anredpa 7-9, Mepansik u np. uza Benta-I'pad

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnuoreka [{OK, PO, MO, ®okchopxa, AKnace, Yuu.py





