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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

KBagparHeiii kopeHb U3 uMcia. [loHsTHe 00 HppalMOHAIBHOM YHCIIE.
JlecsiTuuHble TPUOIMKEHUST UPPALMOHANIbHBIX uncen. CBONCTBA apupMETHIECKUX
KBaJIPaTHBIX KOPHEHN M X MIPUMEHEHHE K PE0OPa30BAHUIO YMCIIOBBIX BbIPAKEHUI
Y BBIYMCIICHUAM. JIeHCTBUTEIIBHBIE YUCIIA.

CreneHb ¢ LeabIM MOKa3aTeneM U e€ cporicTBa. CTaHAapTHAS 3alUCh YACHA.

Auaredpanveckue BbIpaKeHHU s

KBagpaTHbll  TpEX4ieH, pasloKEHHE KBAJAPATHOIO TPEXWIEHAa Ha
MHOHUTEJIN.

Anreb6panueckass JpoOb. (OCHOBHOE CBOWCTBO ajiredpanyeckoil Apoou.
CrnoxeHue, BbIUMTAHUE, YMHOXKEHHE, JEJCHHE anreopandeckux JaApoOei.
PanmonanpHble BEIpaKEHUS U UX NpeoOpa3oBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatrnoe ypaBHeHue, ¢GopMyna KOpHEH KBaJpaTHOTO YpaBHEHHUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOAAIINUXCS K JIMHEMHBIM U KBaJAPATHBIM.
[Tpocreiimne ApoOHO-palIMOHATIbHBIE YPABHEHUS.

['padrueckas mHTEepHpeTanys ypaBHEHUN C IByMsI IEPEMEHHBIMU U CHCTEM
JVHEWHBIX YPAaBHEHHW C JBYMsS IepeMeHHbIMU. [Ipumepsl pemeHus cucrem
HEJIMHEWHBIX YPABHEHUN C IBYMs IIEPEMEHHBIMH.

Pemenne TekcTOBBIX 3a7a4 aNreOpandeckum crocoOoMm.

HuciioBble HEPABEHCTBA U UX CBOMCTBA. HEpaBEHCTBO ¢ OHON MEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBEHCTB. JIMHEVHBIE HEPABEHCTBA C OAHOM NEPEMEHHOMU.
CucTeMbl JINHEMHBIX HEPABEHCTB C OJHON EPEMEHHOM.

DyHKUNHA

[lonstue @ynkuuu. OOnacTh ONpeneNeHus W MHOXECTBO 3HAUYCHHM
¢byskun. CrocoObl 3aganust PyHKIIHHN.

I'padpux dbynkuun. YUrenne cBoiictB ¢yHKuuu mno e€ rpaduxy. [Ipumeps
rpaukoB (QyHKUNH, OTPaKAIOLIUX PEAJIbHBIE POLIECCHI.



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

9 KJIACC

Yucna v BBIYMCICHUA

PannonanbpHble 4yKcla, UppaldoOHANIbHbIE YKCIIa, KOHEYHbIE U OECKOHEUYHBIE
JecATUYHBIC IpoOu. MHOKECTBO NEUCTBUTEIBHBIX YHCEI, ICHCTBUTEIIbHBIC YHCTIa
KaKk OECKOHEUYHBbIE JeCATUYHbIE JpoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE
MEXIYy MHOKECTBOM JEHCTBUTENBHBIX YUCET U KOOPAUHATHOMN MPSIMOM.

CpaBHEHHME [I€WCTBHUTENIbHBIX YHCEN, AapU(PMETHUYECKUe JEHUCTBUA C
JNEUCTBUTEIIbHBIMU YHCIIAMMU.

Pa3meppl 0OBEKTOB OKpYXaroUIero MHpa, AJIUTEIbHOCTh IPOLIECCOB B
OKPY>KarOLIEM MHUpE.

[TpubnnxEéHHOEe 3HAYEHHE BEIIMYMHBI, TOYHOCTh NpHOIMmKeHus. OKpyrieHue
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.

DyHKUNH

KBagparnunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabona, xoopauHaThI
BEPIIMHBI 1apadO0JIbl, 0Cb CAMMETPHH MAPa0OJIBI.

I'padukn byskmmii: y =kx, y=kx + b, y =k/x, y=x3, y = Vx, y = [x| u ux
CBONCTBA.

Yuci0BBIE MOCIEI0BATEILHOCTH U MPOrPecCuy



[loHaTHEe 4YHCIIOBOM TMOCIEAOBATEIBHOCTU. 3a/laHHE MOCIEI0BATEIbHOCTH
peKyppeHTHOH hopmyIiol u popMyIIoii #-To djeHa.

Apudmernyeckas u reomerpuyeckas mnporpeccurd. Dopmyibl n-ro 4ieHa
apu(PMETUIECKON U T€OMETPUUECKON MTPOrPECCUl, CYMMBI IIEPBBIX # YJIEHOB.

N300pakeHrne YIeHOB apu(PMETHUYECKONM W TEOMETPHUYECKOW MPOrPEeCCHit
TOYKaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIMAJIbHBIM POCT.
Ci10HBIE 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 1
OBTOpeHHE 1 0000meRHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 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
7 [Tepemennsie. JlomycTrMbie 3HAUCHHS
MIEPEMEHHBIX
28 DopMyibl
29 DopmyIbl
[TpeoOpazoBanre OYKBEHHBIX
30 BBIPOKECHHH, pACKPBITHE CKOOOK 1 bubmorexa HOK
P > bacxp https://m.edsoo.ru/7f41fafa
MpHUBEICHNE TTOJJOOHBIX ClIaraeMbIX
[Tpeobpa3oBanne OYKBEHHBIX
31 BBIPKECHHH, PACKPBITHE CKOOOK 1 bubmorexa HOK
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 bubnuorexa [JOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cucTeMa KOOpAUHAT bubnnorexa [IOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41e42a
20 [Tpumeps! rpaduKoB, 3a1aHHBIX bub6nuorexa LIOK
dbopmynamu https://m.edsoo.ru/7f41e8a8
21 [Tpumeps! rpaduKoB, 3alaHHBIX bubnuoreka LIOK
dbopmynamu https://m.edsoo.ru/7f41ed80
2 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
23 [Tpumeps! rpadukoB, 3a1aHHBIX
dbopmynamu
24 Urenue rpauKoB pearbHbIX bubnuoreka [IOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
25 Yrenune rpa(pI:IKOB peabHBIX
3aBHCUMOCTEH
bubnmoreka [JOK
86 Honsmue dynian httns://m.edsogru/7f4lef06
87 I'paduk pynkunn
. . bubnmoreka [JOK
88 Crofictsa dyniumii httos://m.edsogru/7f4lf078
. . bubnmoreka [JOK
89 CoficTsa dynicimii httns://m.edsogru/7f4lf1 fe
. bubnnorexa [IOK
20 Jlnseitnas QyHKuma httos://m.edsogm/7f427282
91 Jluneitnast pyHkuus bubnmorexa [JOK

https://m.edsoo.ru/7f427412




9 [Toctpoenue rpaduka TUHEHHON | bubnuorexa [JOK
byHKIMHA https://m.edsoo.ru/7f426d1e
93 [Toctpoenue rpadvka TUHEHHON i
byHKIMHA
94 I'padux pyHkumm y =[x| 1
95 I'padux pynkuum y =[x| 1
96 KonrtponbHas pabora no reme | bubnnorexa [IOK
"Koopaunats! u rpaduku. OyHKIun" https://m.edsoo.ru/7f41£50a
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
97 METOJ/IOB Kypca 7 Kiacca, 00o0iieHue 1 bubmorexa HOK
H\, P ’ B https://m.eds00.ru/7f429¢6¢
3HAHUU
[ToBTOpEHNE OCHOBHBIX IMOHSATHI U
98 METOJIOB Kypca 7 Kjacca, 000011eHue 1 bubmotera [IOK
210 P ’ t https://m.edsoo.ru/7f42932
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHSATHI U
99 METOJIOB Kypca 7 Kjacca, 000011eHue 1 bubmotera [JOK
HU P ’ B https://m.edsoo.ru/7f42a0e0
3HAaHUU
[ToBTOpEHNE OCHOBHBIX MOHATHI U
100 METO/OB Kypca 7 kiacca, 00001ieHne 1 bubmorera [JOK
HV yp ’ = https://m.edsoo.ru/7f42a27a
3HaHUU
101 Hrorosasi koHTpobHAs paboTa 1
[ToBTOpEHNE OCHOBHBIX ITOHATHI H
bubmnoreka IIOK
102 METO/IOB Kypca 7 Kiacca, 00o0mieHne 1

3HaHUU

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

OBIIEE KOJIMYECTBO YACOB I1O0
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 ’ bubmmorexa LHOK
DATHYIO HpOTOpH https://m.edsoo.ru/7f434bbc
3aBHCHUMOCTH, UX TpaQUKu
91 ['unepOomna
92 I'unep6ona
bu6mmoreka [JOK
= v2
93 Ipaduic dyrrmm y = x https://m.edsoo.ru/7f4343¢2
bu6mmoreka [JOK
4 r =x?
? pauic dysKim y = x https://m.edsoo.ru/7f434572
Oyskmun y =x2, y =x3, y =VX,y =
95 X|'y r ;(pnq};cxoe yemeHIZe ' bubmmorexa LIOK
1P . P N https://m.edsoo.ru/7f434d38
YPaBHEHHI U CUCTEM YPaBHCHUU
Oy y =X2, y=X3, y=VX,y =
96 X|'y r ;q)nq};CKoe yemeHIZe ' bubmmorexa [IOK
- TP . p . https://m.edsoo.ru/7f434eb4
ypaBHEHUH U CUCTEM ypaBHEHUN
97 [ToBTOpEHNE OCHOBHBIX MOHATUN U bubmuoreka [{OK

METOJIOB KypCOB 7 U 8 KJIaCCOB,

https://m.edsoo.ru/7f4371aa




0000111eHNEe 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATUN U

bubnnoreka 1IOK
98 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f43736¢
0000111eHNEe 3HAHUN
[ToBTOpEHNE OCHOBHBIX MOHATHI U
Bbu6mmoreka [JOK
99 METO/IOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437510
00001IeHne 3HaHMI
[ToBTOpEeHNE OCHOBHBIX MOHATHH U
bu6mmoreka [JOK
100 METO/IOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f4376b4
000011IeHHE 3HAHUI
bu6mmoreka [JOK
101 n 0 1
TOTOBA KOHTPOIRHAL pabota https://m.edsoo0.ru/7f436b88
[ToBTOpEeHNE OCHOBHBIX MOHATHH U
bu6mmoreka [JOK
102 METOJIOB KypCOB 7 U 8 KJIacCOB, 1
. https://m.edsoo.ru/7f437858
000011IeHHE 3HAHUI
OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3yUYeHHU
|

DJIEKTPOHHBIE
undgposbie
o0pa3oBaTe/bHbIE

pecypchl

PammmonannHBIe yncna,
WppalMOHAIIbHBIC YMCIIa, KOHEUYHBIE U
OCECKOHEUYHBIC JCCSITHUHBIC TPOOH

MHOXECTBO ACHCTBUTEIBHBIX YUCCII;
JIeCTBUTEIBbHEIC YHCiIa KaK
OCCKOHEUHBIE JACCATHYHBIC Z[pOGI/I

B3auMHO 0IHO3HAYHOE COOTBETCTBHE
MEXKy MHOXKECTBOM JEHCTBUTEIbHBIX
4KCENl U MHOXKECTBOM TOUYEK
KOOPJAMHATHOU IIPSAMOM

CpaBHeHHE IeHCTBUTENBHBIX YHCET,
apudmernyeckue AeMcTBUS C
JeHCTBUTENLHBIMU YUCIIAMU

HpI/I6J'II/I}KéHHOG 3HAa4YCHUC BCIINYHNHBI,
TOYHOCTD l'IpI/I6J'II/I)KeHI/ISI

OxpyrieHue yucen

Oxkpyrienue yucen

[Ipukuaka u olieHKa pe3yIbTaTOB
BBIYHUCJIEHUHN

[Ipukuaka 1 OlIeHKa pe3yJIbTaTOB
BBEIYMCIIEHUN

10

JIuneiinoe ypaBHeHue. Pemenne

bu6mmorex [IOK




ypaBHeHHﬁ, CBOIAIIUXCA K JIMHEHHBIM

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

JIuneiiHoe ypaBHeHue. Pemenne

11
YpPaBHEHUH, CBOJAIINUXCA K TUHEHHBIM
KBanpaTtHoe ypaBHeHue. Pemenue
. bubnnorexa [JOK
12 YpPaBHEHUH, CBOJAIIUXCA K H
https://m.edsoo.ru/7f43c542
KBaJPaTHBIM
KBagparnoe ypaBHenue. Pemienue
. bubmuoreka [{OK
13 ypaBHEHUH, CBOSIIIIUXCS K H
https://m.edsoo.ru/7f43¢542
KBaJPaTHBIM
bubmuoreka [{OK
14 bukBanpaTHble ypaBHEHUS i
https://m.edsoo.ru/7f43¢3d0
bubnmnorexa [JOK
15 bukBanpaTHbie ypaBHEHUS 1
https://m.edsoo.ru/7f43¢3d0
IIpuMepsl penieHus: ypaBHEHUN
16 TPEThEN U YETBEPTOM CTENIEHEN
pa3ioKeHUEM Ha MHOKUTEU
IIpuMepsl penieHuss ypaBHEHUN
17 TPEThEN U YETBEPTOMU CTENIEHEN
pa3oKeHUEM Ha MHOKUTENN
18 Pemenne npoOHO-pannoHaIbHBIX bubnnorexa [JOK
ypaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-palioOHaNbHBIX bubnuorexa [JOK
ypaBHEHUH https://m.edso0.ru/7f43¢9b6
20 Pemenue TekcTOBBIX 33724
anredpandecKuM METOI0M
21 Pemenue TekCTOBBIX 33724
anredpandyeckumM MeTo10M
22 Permrenue TekcTOBBIX 3a1a4




anre6pa1/1quKI/IM MCTOJO0M

KonTponbhas pabota no teme

23 n ~ Al
YpaBHEHHUsI C OJHOW ITIEPEMEHHOMN
24 VYpaBHeHuUE ¢ IByMs IEPEMEHHBIMU U bubnmorexa [JOK
ero rpaduk https://m.edsoo.ru/7f43d0b4
25 YpaBHeHUE € IBYMS IEPEMEHHBIMHU U bubnuoreka [IOK
ero rpauk https://m.edsoo.ru/7f43d0b4
26 CucrteMa IByX JUHEUHBIX YPaBHEHHI
C ABYMsI IEPEMEHHBIMU U €€ peIIeHUE
7 CucreMa IByX JUHEUHBIX YPAaBHEHUI
C IBYMS TIEPEMEHHBIMH U €€ pEeIIcHUE
73 Cucrema 1ByX JTMHEHHBIX YpaBHEHHUM
C IBYMS TIEPEMEHHBIMH U €€ peIIcHUE
29 Cucrema 1ByX JTMHEHHBIX YpaBHEHHUM
C ABYMs IEPEMEHHBIMU U €€ peIIeHre
Pemenue cucrem AByX ypaBHEHUH,
30 OJIHO U3 KOTOPBIX JUHENHOE, a Ipyroe bubmorexa HOK
s . p - 3 1Py https://m.edsoo.ru/7f43d23a
— BTOPOM CTENEHU
Pemenue cucrem AByX ypaBHEHUH,
31 OJIHO U3 KOTOPBIX JIMHEHMHOE, a IPYyroe bubmorexa LIOK
N P > APy https://m.edsoo.ru/7f43d55a
— BTOpOM CTENIEHU
Pemenue cucreM nByX ypaBHEHHUI,
32 OJIHO U3 KOTOPBIX JIMHEIHOE, a APyroe
— BTOPOM CTENEHU
Pemrenue cucreM nByX ypaBHEHUI,
33 OJIHO U3 KOTOPBIX JIMHEIHOE, a APyroe

— BTOpOU CTENIEHU




I'padmyeckas uHTEpHIpeTaLIUs

34 CHUCTEMbI YPABHEHUU C IBYMSI
MepEMEHHBIMU
35 Perrenuie TEKCTOBBIX 3ama4
anredpanvdecKkuM criocooom
36 Pemenue TekCTOBBIX 33124
anredpanvdecKkuM criocooom
37 Konrponsnas padora no teme
"CucreMbl ypaBHEHUI"
13 UucoBble HEPABEHCTBA U UX
CBOMCTBA
19 HucnoBble HEPABEHCTBA U UX bubnuorexa [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 JIuHeiiHble HEPABEHCTBA C OJAHOM bubnuorexa [JOK
MEPEMEHHON U UX PEIICHUE https://m.edsoo.ru/7f43af08
41 JIuHeiiHble HEPABEHCTBA C OJHOM bubnunorexa [JOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08
47 JInnelniHble HEPABEHCTBA C OJJHOM bubnuoreka LIOK
IIEPEMEHHOM U UX PEIIEHUE https://m.edsoo.ru/7f43af08
43 CucremMpl TMHEVHBIX HEPABEHCTB C
OJTHOW TIEPEMEHHON U UX PEIICHHUE
44 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJTHOW TIEPEMEHHON U UX PEIICHHUE
45 CucTeMbl TMHEHHBIX HEPABEHCTB C
OJIHOM NIEPEMEHHOM U UX PEIICHHE
46 KBanpaTHble HEpaBeHCTBA U UX bubnuorexa [IOK

perieHne

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




KBa,Z[paTHBIC HCPAaBCHCTBA U UX

bubmnoreka IIOK

47 pewenue https://m.edsoo.ru/7f43b21e
43 KBagparHsle HepaBEeHCTBA U UX bubnnorexa [IOK
pewenue https://m.edsoo.ru/7f43b5a2
49 KBajpaTHbIe HEpaBeHCTBA U UX
pelieHue
50 KBanpaTHbie HEpaBeHCTBA U UX
pelieHue
I'padmyeckas uHTEpIIpeTaLIUs
51 Hzp;pBeHCTB u CI/ICTSMpHep:BeHCTB C bubmmorexa [IOK
https://m.edsoo.ru/7f43b098
JBYMsI TIEpEMEHHBIMU
I'padmyeckas uHTEpHIpeTaLIUs
52 HEpPABEHCTB U CUCTEM HEPABEHCTB C
IBYMsI IEpEMEHHBIMU
53 KontponbHas pabota mo teme
"HepaBencrna"
54 KBangparuunas pynkuus, e€ rpapux u bubnuorexa LIOK
CBOIICTBa https://m.edso0.ru/7f4396¢6
55 KBanpatnunas ¢pynkius, e€ rpaduk u bubnnorexa [JOK
CBOIICTBA https://m.edsoo.ru/7f439842
56 KBanparnunas pyskiwms, e€ rpadux u bubnnorexa [JOK
CBOIICTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboia, KOOpAMHATHI BEPIITHHBI bubnuorexa [JOK
mapadoJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f439¢eb4
53 [TapaGosa, KOOpAMHATHI BEPIINHbI bubnnorexa [JOK
nmapadoJIbl, OCh CHMMETPHUH TTapadoJIbI https://m.edsoo.ru/7f43a03a
59 [Tapabosa, KOOpAMHATHI BEPIIUHBI bubnuoreka [JOK




napaboJibl, 0Ch CHMMETPHH 1apaboIibl

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

[Tapabosna, KOOpAUHATHI BEPIITUHBI bubnmorexa [JOK
60
napaboJibl, OCh CHMMETPHUU TTapadoJIbl https://m.edsoo.ru/7f43a31e
61 [Tapabona, KOOpAMHATHI BEPIIUHBI bubnuoreka [IOK
napaboJIbl, OCh CHMMETPHUU TTapadoJIbl https://m.edsoo.ru/7f43a526
6 [Tapabosa, KOOpAMHATHI BEPIITHHBI
napaboJibl, 0Ch CHMMETPHH MapaboIibl
63 I'paduku pynkmmit: y = kx, y =kx +
b, y=k/X, y=x¢°, y=vX, y=IX|
64 I'paduku pynkmmit: y = kx, y =kx +
b, y=k/x, y=X%, y=vX, y=Ix|
65 I'paduxu Qynkumit: y = kx, y =kx +
b, y=k/x, y=X%, y=vX, y=IX|
66 I'paduxu Qynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
67 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x3, y=vx, y=[X|
68 I'paduku pynkumii: y =kx, y =kx +
b, y=k/x, y=x?, y=vX, y=[X|
69 KonTponbhas pabota no teme bubnnorexa [IOK
"dyHkuun" https://m.edsoo.ru/7f43ab84
70 Ilonsatue ynciioBoit bu6mmoreka [JOK
[10CIE0BATEIIBHOCTH https://m.edsoo.ru/7f43e6¢c6
3anaHue nocae10BaTeIbHOCTH
71 eKyppEHTHON (HOPMYIIOi bubmmorexa [JOK
PEKYPP . pMYy https://m.edsoo.ru/7f43ebda
(dhopMyI0ii n-ro YNIeHa
72 ApudmeTrueckas v TeoMeTpUdIeCcKas bub6nuoreka [IOK




MIPOrpeccuu

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

ApudmeTrueckas v reoMeTpuyecKas

bu6mmoreka [JOK

73 MPOTPECCUU https://m.edsoo.ru/7f43{f3b4
@opMyIIbI N-TO YJICHA

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

75 apu(pMETHYECKON U T€OMETPUIECKOM bubnuorexa LIOK
MPOTrPECCUI, CYMMBI IIEPBBIX N https://m.edsoo.ru/7f43ef2¢c
YJIEHOB
®opMyIIbl N-ro 4jeHa

76 apu(pMETHYECKON U T€OMETPUIECKOI bubnuorexa [IOK
IIPOrPECCUil, CyMMBI IIEPBBIX N https://m.edsoo.ru/743f0c6
YJIEHOB
®opMyJibl N-ro WwieHa

77 apupMETHIECKON U TEOMETPUICCKOM bubnnorexa [JOK
IIPOrpECCUi, CyMMBI IIEPBBIX N https://m.edsoo.ru/7f43f72e
YJICHOB
®opmyJibl N-TO YiIeHa

73 apu(pMeTHYECKONH U reOMeTPUIECKOM bubnnorexa [IOK
MPOrpeccuii, CyMMBbI IIEPBBIX N https://m.edsoo.ru/7f43{8a0
YJIEHOB
N3006paxkeHue 4ieHoB

79 apupMETUIECKON U TEOMETPUICCKOM
MPOrpeccuil TOUKaMu Ha
KOOPJAMHATHOM TIOCKOCTH

80 N300pakeHne 4IeHOB




apu(MeTHuyecKoil U reoOMeTPHUUECKO
MpOrpeccuil TOUKaMH Ha
KOOPJUHATHOMN TUIOCKOCTH

81

JIMHEeHHEIN U DKCIIOHEHITHAIbLHBIN
poct

82

Cl10HBbI€ TTPOIIEHTHI

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

83

CrnoxHBIC IMPOUCHTLI

bubmnoreka I1IOK
https://m.edsoo.ru/7f4401a6

84

KonTponbhas pabota no teme
"UucIIoBLIE ITOCIEA0BATEILHOCTH "

bu6mmoreka [JOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHue, 0600IIEeHNE 1
CHCTEMAaTU3alKs 3HaHUH. 3aIkCh,
CpaBHEHUE, NCHUCTBUS C
JIEACTBUTEILHBIMY YHCIIAMH,
YHUCJIOBAs MpsiMast

86

[ToBTOpenue, 0600IEeHNE 1
cucreMarusanus 3HaHui. [IponeHTsl,
OTHOILICHUS, IPOTIOPIIUHI

87

[ToBTOpeHnue, 0600MImEeHNE 1
cUCTEeMaTU3alus 3HAHUM.
Oxkpyrienue, MpuoOIMKEeHNe, OIICHKa

88

[ToBTOpeHnue, 0600mEeHNEe U
cucTeMaTu3aIus 3HaHuM. Pelienue
TEKCTOBBIX 33724 apu(PMETHUECKUM
CII0co00M

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

89

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui. Pemmenue

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




TEKCTOBBIX 3a7a4 apU(PMETHICCKUM
cIocoooM

[ToBTOpenue, 0600ImEeHNEe 1
cucTeMaTu3anus 3HaHui. Pemenne

Bbu6mmoreka [JOK

20 TEKCTOBBIX 3a7a4 apU(PMETUYECKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpeHue, 0600IEeHNE 1

91 CcHUCTeMaTH3aIus 3HAHUM. bubmuoreka [JOK
[IpeobpazoBanue anredpanyecKux https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpeHnue, 06001mEeHNEe 1

9 CHUCTEMAaTH3alUsl 3HAHUM. bubmuoreka [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f444364
BBIPKEHUH, TOMMYCTUMbBIC 3HAYCHHSI
[ToBTOpeHnue, 0600IIEeHNE 1

93 cUCTeMaTHu3aIus 3HaHUM. bubmuoreka [JOK
[IpeobpazoBanue anredpanyeckux https://m.edsoo.ru/7f4446f2
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpeHnue, 06001mIeHNE 1

94 CHUCTEMAaTHU3alNsl 3HAHUI. bubmuorexa [JOK
[Ipeobpa3oBanue anredpandeckux https://m.edsoo.ru/7f444a94
BBIPKEHUH, TOMYCTUMbIC 3HAYCHHSI
[ToBTOpeHnue, 060061IeHNE 1

95 cuctemaTusanus 3HaHu. yHKuu: bubmuoreka [JOK
IIOCTPOEHHUE, CBOMCTBA U3YUYECHHBIX https://m.edsoo.ru/7f444¢56
byHKIMiI

96 [ToBTOpeHme, 0600mEH e 1 bu6mmoreka [IOK

CUCTeMaTHu3aIus 3HaHUH. (DYHKI_II/II/IZ

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




MOCTPOSHHE, CBOMCTBA N3YYCHHBIX
byHKIHI

[ToBTOpenue, 0600ImEeHNEe 1
97 cuctemaTusanus 3HaHu. OyHKuu:

IIOCTPOEHHE, CBOMCTBA U3yUYEHHBIX
byHKIMI

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f44516a

[ToBTOpeHue, 0600IEeHNE 1
03 cucremaTusanus 3HaHu. OyHKuuu:

IIOCTPOEHNE, CBOMCTBA N3YYEHHBIX
byHKIII

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

[ToBTOpeHnue, 06001mEeHNEe 1
99 cUCTEeMaTU3alus 3HaHUM.
I'padmyeckoe pemieHne ypaBHEHUHN U

nX CUCTEM

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

[ToBTOpeHnue, 0600IIEeHNE 1
100 CHCTEMaTH3aIlUs 3HAHHH.
I'padmyeckoe perieHre ypaBHEHUH U

nxX CUCTEM

101 HtoroBas koHTponbHas paboTa

102 O0001IeHNEe U cCUCTEMAaTU3aIIUS
3HAHUN

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102




IPOBEPSIEMBIE TPEGOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KJIACC
Kox . .
T T IIpoBepsieMble MpeAMeTHBIE Pe3yabTATHI 0CBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM POrpaMMbl
T OCHOBHOTO 0011ero 00pa3oBaHMsl
1 UYricia 1 BEIYHUCIICHUS

11 BrImonHsTh, coueTasi yCTHbIE M TUCHMEHHBIE TTPUEMBI, apu(PMETHIECKHE NEHCTBUSI C PAIIMOHATEHBIMU
yycjIaMu

12 HaxoauTe 3HaueHUs] YUCIOBBIX BBIPAKEHUH, MPUMEHATH PA3HOOOpPA3HbIE CMOCOOBI W MPUEMBI
BBIYMCJICHUS] 3HAUECHUN JPOOHBIX BHIPAKEHUH, COACPKAIMNX OOBIKHOBEHHBIC U IECITUYHBIC TPOOU

13 [lepexoquTes OT OHOW (OpMBI 3amucH 4Yuced K Apyroi (mpeoOpa3oBhIBaTh [ECATUYHYIO ApOoOb
B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JAECSITUYHYIO, B YACTHOCTH, B OECKOHEUHYIO JECATUYHYIO IpOOb)

1.4 CpaBHUBATH U YIIOPSIOYMBATH PAIMOHAJIBHBIC YUCTIA

1.5 OKpyIJIsITh YUCIIa

16 BBINMOMHATH NPUKUAKY U OLEHKY pe3yJbTaTa BBIUUCICHHM, OIEHKY 3HAYEHUN UYMCIIOBBIX BBIPAKCHUH.
BrInonHATh N1EMCTBUS CO CTENICHSIMU C HATYpPaJbHBIMU MOKA3aTEIISIMU

1.7 IIprMEHATh NPU3HAKH JIETMMOCTH, PA3JIOKEHNE HA MHOKHUTEJIM HATYPAJIbHbBIX YHCEII
Pemath mpakTHKO-OpPUEHTHUPOBAHHBIE 3a/1aud, CBSI3aHHBIC C OTHOILIEHHEM BEJIMYMH, MPOMOPIUOHAIb-

1.8 HOCTBIO BEJIMYUH, MPOLIEHTAMU, WHTEPIPETUPOBATH PE3YyJIbTAThl PEUICHUS 337a4 C YYETOM OIpaHU-
YEHUM, CBSI3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB

2 AnreOpandecKue BhIPAKCHUS
71 Hcnonb3oBaTh anredOpanyeckyro TEPMHUHOJIOTHUIO U CUMBOJIHMKY, MPUMEHATh €€ B MPOIECCE OCBOCHUS
' y4eOHOTO MaTepHraia




Kon

IIpoBepsiemble npeaAMeTHBIE Pe3YJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl

NPOBEPAEMOTO OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara
2.2 HaxoauTe 3HaueHUs1 OYKBEHHBIX BBIPAYKCHUM MPU 3aJJaHHBIX 3HAUYCHUSIX IEPEMEHHBIX
23 BrimonHaTh mpeoOpa3oBaHus 1EIOr0 BBIPAKEHUS B MHOTOUYJICH MPUBEICHUEM IMOJOOHBIX ClaraeMbiX,
PACKPBITHEM CKOOOK
24 BrITIONTHATS YMHOXKEHNE OTHOWICHA HA MHOTOYJICH U MHOTOWICHA HA MHOTOYJICH, IPUMEHSTEH (hOPMYITbI
KBaJpaTa CyMMbI M KBaIpaTa pa3HOCTH
75 OcylecTBIATh Pa3ioKEHUE MHOTOWICHOB HA MHOXKHMTENN C IMOMOIIbIO BHIHECEHUS 3a CKOOKU 00ILero
MHOUTEJIS, TPYIIITUPOBKY CJaraeéMbIX, MPUMEHEHUs (POpMyJT COKPAIIEHHOTO YMHOXKEHUS
26 [IpumeHsTH Hp606p330]3:’aHI/I$I MHOTOYJICHOB JISl PEIICHUSI Pa3JIUYHbIX 33/1a4 U3 MaTEMATUKU, CMEXKHBIX
IPEAMETOB, U3 PEAIbHOW MPAKTUKH
2.7 Hcronp30BaTh CBOMCTBA CTEMEHEH C HATYpaJIbHBIMH MOKA3aTEISIMU ISl MPE0Opa30BaHMS BRIPAKCHUN
3 YpaBHEHNS 1 HEPABEHCTBA
31 Pemary JMHENHBIE ypaBHEHUA C OJHOM NEPEMEHHOM, MPHUMEHSS MNpaBUia NEPEX0/la OT MCXOIHOTO
' YPaBHEHHUSI K PABHOCHIIBHOMY eMy. [IpoBepsITh, SBJISIETCS JIM YUCJIO KOPHEM YPaBHEHUS
3.2 [TpumeHsTh rpadguueckrue METOIbl IPU PENICHUH JIMHSHHBIX YPABHEHUN U UX CHCTEM
33 [TonGupate npumepsl map YUCEN, SBISIOMIUXCS PEIICHUEM JIMHEHHOTO YpaBHEHHUS C JBYMS Mepe-
MEHHBIMU
34 CtpouTh B KOOPJWHATHOW IJIOCKOCTHU IpadUK JIMHEHHOTO YpPaBHEHHS C JABYMS MEPEMEHHBIMH; IOJIb-
' 3ysCh rpauKOM, TPUBOJIUTH PUMEPHI PEIICHMS] YPABHEHUS
3.5 PemmaTe cucTeMbl IBYX JIMHEWHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMH, B TOM YHCJIC TpaQuiecKu
36 CocTaBisTh U peliaTh JIUHEMHOE YPABHEHUE WU CUCTEMY HHHeP'IHLIvapaBHCHHﬁ M0 YCJIOBHIO 33]1a4u,
WHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4 MOJIYYEHHBIN PE3yIbTaT
4 Koopaunate! u rpaduku. yHkimu
41 N300pakath Ha KOOPJWHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOpAUHATaM, JIy4H,

OTPC3KH, MHTCPBAJIbI, 3aIIMChIBATh YN CJIOBBLIC IIPOMCIKYTKH Ha aHF€6pqu€CKOM SI3BIKC




Kon

IIpoBepsiemble npeaAMeTHBIE Pe3YJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl

NPOBEPAEMOTO OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara
4.2 OtmeyaTh B KOOPAMHATHOM MJIOCKOCTH TOYKHU MO 3aJJaHHBIM KOOpJIMHATaM
4.3 Ctpouthb rpabuku JuHeHHbIX QyHKImi. CTpouth rpaduk GyHKImn y = ||
4.4 OnuceiBaTh ¢ TOMOIIBI0 (YHKIWA W3BECTHBIC 3aBUCUMOCTH MEXAY BEIHMUYUHAMH: CKOPOCTh, BpeMs,
pPAcCTOSIHUE, IIEHY, KOJIHMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM pabOThI
4.5 HaxoauTs 3HaueHne HyHKIIMU 10 3HAYCHUIO €€ apryMeHTa
46 [Tonumate rpaduueckuii cnocod mpeacTaBiIeHUs W aHalW3a MHPOpPMAlMU, U3BJIEKAaTh U MHTEPIPETH-
poBaTh HHGOPMAIIHIO U3 IPAPUKOB PEATHHBIX MPOLIECCOB U 3aBUCUMOCTEM
8 KJIACC
Kopx . .
TR IIpoBepsiemble npeaAMeTHBIE Pe3YJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl
T OCHOBHOTI'0 00111er0 00pa3oBaHMs
1 Uycna v BEIYUCIICHUS
11 Hcnonb3oBaTh HayaldbHbIC MPEACTABICHUS O MHOKECTBE JCHCTBUTEIBHBIX YHUCEN JJIsl CPaBHEHHS,
' OKPYIJICHMSI ¥ BBIYMCIICHUH, M300pa)xaTh AEMCTBUTEIbHBIC YUCIIA TOYKAMU HA KOOPJIMHATHON NPSIMOMA
[TpumensaTh noHsTHE apU(METUUECKOTO KBaJAPATHOTO KOPHS, HAXOIUTh KBaJIpaTHBIE KOPHU, UCIIONB3YS
1.2 MpyU  HEOOXOAUMOCTH  KaJbKYJIATOP, BBIMOJNHATH TPEOOpa3oBaHUsl BBIPAKEHUN, COJEPKAIINX
KBaJIpaTHbIE KOPHHU, HCIIOJIb3YsI CBOMCTBA KOPHEN
1.3 Wcnonb30BaTh 3anMcy OOJIBIIMX U MAJIBIX YHCEJI ¢ TOMOIIBIO AECSTUYHBIX JIp0o0eit U cTenenei uncia 10




Kon

IIpoBepsiemble npeaAMeTHBIE Pe3YJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl

NPOBEPAEMOTO OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJabTara
2 AnreOpandecKrue BIPAKCHHS
71 [IpumMeHsATh TOHSATHE CTENEHHW C IEJbIM IOKa3aTelieM, BBIMOJIHATh MPEeoOpa3oBaHUSI BBIPAKEHUH,
COJIep KallMX CTENEHU C IIEJIbIM IOKA3aTesIeM
29 BBINONHATH TOKIECTBEHHbBIE TPEO0OpPa30BaHus PallMOHAIBHBIX BHIPAKEHUI HA OCHOBE MPaBWII ACHCTBUI
HaJl MHOTOYJIEHAMH M aJIT€OpandecKuMu Jpo0sMu
2.3 PacknagpiBaTh KBapaTHBIN TPEXUIEH HA MHOKUTEIN
24 [TpumensTH npeo6pa301iaHHﬂ BBIPAKEHUW ISl PEILICHHs] Pa3IMYHbIX 337a4 U3 MAaTEMAaTHKH, CMEXHbBIX
MPEIMETOB, U3 PEATbHON MPAKTUKHU
3 YpaBHEHNS 1 HEPABEHCTBA
31 Pemarts HHHCﬁHvBIC, KBaJpaTHbIC YpPaBHEHHUS U PallUOHAJIbHBIE YPABHEHUS, CBOJISAIINECS K HUM, CUCTEMBI
JIBYX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBoauTh MpOCTENIINE UCCIEAOBAHUS YPABHEHUN U CUCTEM YPABHEHUM, B TOM YUCJIE C IPUMEHECHUEM
3.2 rpadudeckux npejacTaBiIeHUi (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WJIM CUCTEMa YPaBHEHUN PEIICHHUS,
€CJIM UMEET, TO CKOJIBKO, U MpoYee)
IlepexoauTh OT cioBeCHOW (OPMYJIUPOBKM 3aJauv K €€ anreOpanvyeckoil MOJENH € MOMOIIBIO CO-
3.3 CTaBJIEHUSl YpPaBHEHUs WJIA CUCTEMbl YPAaBHEHMI, MHTEPIPETUPOBATb B COOTBETCTBHHM C KOHTEKCTOM
3aJ1a41 NOJYYEHHBIN PE3YJIbTAT
[IprMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB VISl CPABHEHUS, OLICHKH, PELIATh JUHEWHbIC HEPABEHCTBA C
3.4 OJIHOM TIEPEMEHHOW W WX CHCTEMbI, JaBaTh TpadUUEcKyl0 WIUTIOCTPAIIMI0 MHOXXECTBA pElICHUMN
HEpPABEHCTBA, CUCTEMbl HEPABEHCTB
4 DYHKIUU
[TonumaTh W HCHOJIB30BAaTh (DYHKIMOHAJIBHBIE TIOHSATUS U SA3BIK (TEPMUHBI, CHUMBOJIUYECKUE
4.1 0003HaYEHHUsA), OMNpEAeNATh 3HauYeHHE (YHKIUM [0 3HAYEHUIO apryMEHTa, OIpEAeNATh CBOWCTBA
dbyHkimu 1o e€ rpadguky
4.2 CtpouTth rpaduku AJIEMEHTAPHBIX byHKIMI BHJIA!




Kon
NMPoBePsSIeMOro
pe3yJibTara

IIpoBepsiemble npeaAMeTHBIE Pe3YJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOT'0 0011ero 00pa3oBaHMsl

y=k/xy=k/x , y =x?, y = X3, y = |X|, onIMCBIBaTh CBOMCTBA YHUCIOBON (DYHKIMH 110 e€ rpaduKy

9 KJIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

IIpoBepsieMble NpeIMeTHBIE Pe3yJabTATHI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMBbI
OCHOBHOTI'0 00111er0 00pa3oBaHMs

1 Yucaa »u BEIYUCICHUS
1.1 CpaBHMBATH M YHOPSIAOUYMBATH PAIMOHAJIBHBIE U UPPALIMOHAIBHBIE YUCTIA
12 BBII'{OJ'IHSITI) apudMeTHIECKUE JCHCTBUS C PAllMOHAIIBHBIMHM YHCJIAMH, COYETas YCTHBIC U MUChMEHHBIC
MPUEMBI, BBITIOIHSATH BEIYMCICHUS C HPPAIIMOHATIBHBIMHU YUCIaMHU
13 Haxomnutb ?Ha‘-IGHI/IH CTEMEHEW ¢ IEeIbIMU MOKA3aTeIsIMU U KOPHEH, BBIUUCIISATH 3HAYEHUS YUCIOBBIX
BBIpAKCHUN
14 OkpyrJsITh )ICI\/'ICT‘],BI/ITCJIBHBIC YUCJIa, BBINOJHATh MPUKHUAKY pe3ysibTaTa BBIYUCICHUMN, OIEHKY 4YHC-
JIOBBIX BBIPAYKCHUH
2 YpaBHEHNS M1 HEPABEHCTBA
71 Pemates nuHEiHBIC W KBaApaTHBIC YPABHECHUSI, YPABHEHUS, CBOISIIMECS K HUM, TIPOCTEHIITE TPOOHO-
palroHaIbHbIC YPAaBHEHUS
29 Pemath cucTeMbl IBYX JTUHEHHBIX ypaBHeHHUI?I C IByMsI TIEPEMEHHBIMU U CUCTEMBI JIByX YpaBHEHUH, B
KOTOPBIX OJTHO YPAaBHEHHE HE SIBJIACTCS JIMHEHHBIM




Kon
NnpoBepsieMor
0 pe3yJbTaTa

IIpoBepsiemble npeaAMeTHBIE Pe3YJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOT0 0011ero 00pa3oBaHus

Pemars TeKCTOBEIE 3aJa4un anre6panquKHM CIIOCOOOM C IIOMOIIIBIO COCTABJICHHUA YPAaBHCHHUA HIIH

23 CUCTEMBI JIBYX YPABHEHHH C JBYMSI IEPEMEHHBIMU
[IpoBOAMTE TPOCTEMIIME MCCIENOBAHUS YPABHEHUM M CHCTEM YpPAaBHEHUW, B TOM YMHCIE C IIPHU-
2.4 MEHEHHEM TrpadUyecKuX MpPeACTABICHUN (HampuMep, YCTaHaBJIMBaTh, UMEET JU YpPAaBHEHHE WIIU
CUCTEMA YPAaBHEHMI pElIeHUs], €CJIM UMEET, TO CKOJIbKO)
25 Pemars imHeI?IHLUIe HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pa)kaTh peEIICHHE HEPaBEHCTB Ha
YUCJIOBOM NPSIMOM, 3aIIMCBIBATh PEHIEHUE C IOMOUIbIO CHMBOJIOB
PemaTte crcreMbl TMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE KBAJPATHOE HEPABEH-
2.6 CTBO, M300paxaTh pEIICHUE CUCTEMbl HEPABEHCTB HAa YMCIIOBOM MPSMOM, 3alHUCHIBAaTh PELICHHE C MO-
MOIIBIO CUMBOJIOB
2.7 Hcrnonp30BaTh HEPABEHCTBA ITPU PEIIEHUH PA3JIMYHbBIX 3a]1a4
3 DYHKIUH
Pacnio3naBaTh (QyHKIIMM M3y4YeHHBIX BUAOB. [loka3bIBaTh CXeMaTHYECKH PACIOJIOKEHHUE Ha KOOPIHU-
3.1 HATHOU IMJIOCKOCTH rpadukoB QyHkumid Buaa: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT
3HaYCHUN KOA(DPHUITMEHTOB, ONMMCHIBATH CBONCTBA (DYHKITHIA
39 [Toka3pIBaTh CXEMATHUYECKH PACIIOIOKEHUE HA KOOPAUHATHOM IIIOCKOCTH rpaduKoB (PyHKIUN BUIA Y
= VX, y = |x| 1 onuchIBaTh CBOMCTBA (PYHKIIUIA
33 Crpoutb u u300paxaTh CXeMaTHUECKH TpadUKH KBaJpaTUUYHBIX (YHKIMN, OMHCHIBATH CBOMCTBA
KBaIPAaTUYHBIX HYHKIIMI 110 UX rpadukam
34 Pacmo3naBaTh KBajipaTHYHYIO QYHKIHIO 110 (OpMYJIE, MPUBOIUTH IPUMEPHI KBaIPATUIHBIX (PYHKITAN
' 13 peaJIbHOM KU3HU, (DU3UKHU, TEOMETPUH
4 ApudmeTrnyeckas U TeOMETpUUECKas MPOTPECCU
4.1 Pacnio3HaBaTh apuMETHUECKYIO U TEOMETPHUUECKYIO TPOTrPECCUH MPHU Pa3HbIX CIOCO0ax 3aaHus
4.2 BbINOJTHATH BBIUMCIICHUS C UCTIOJIb30BAHUEM (POPMYII #-I'0 YiieHa apupMETHUYECKON U TeOMEeTPUUECKON




Kon
NnpoBepsieMor
0 pe3yJbTaTa

IIpoBepsiemble npeaAMeTHBIE Pe3YJbTAThl 0CBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOT0 0011ero 00pa3oBaHus

MIPOTPECCHIL, CYMMBI IIEPBBIX N YJICHOB
4.3 N300paxkaTh 4aeHbI NOCJIEI0BATEIILHOCTH TOUKAMU Ha KOOPAMHATHOMN MJIOCKOCTH

4.4 Pemars 3amaum, CBA3aHHBIE C YHCIOBBIMH IIOCIIEIOBATENBHOCTSMHU, B TOM YHUCIIE 3aJa4l U3 PEATbHON
' KU3HU (C MCIOJIb30BAHUEM KaJIbKYJISITOpa, IMGPOBBIX TEXHOJIOTUH)

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHMA

7 KJIACC
Kona IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 Uycna v BEIYMCIICHUS

11 Hpobu OOBIKHOBEHHBIE U JECATUYHBIC, NEPEXO] OT OJHON (QopMbl 3amucu Apodeit k apyrou. Ilonsrue
' paLMOHAJIBLHOIO YUCJIA, 3aIIMCh, CPABHEHUE, YIIOPSAI0YMBAHUE PALIMOHATIBHBIX YUCEI

12 Apudmernueckrue NEUCTBUS C pallMOHAIbHBIMU yHucliaMu. PemieHue 3amay W3 peajbHOW MPaKTUKU Ha
' JacTH, Ha IpoOHu

13 CreneHb C HaTypaJbHBIM IIOKAa3aTeJeM: OIpEAEICHHE, NpeoO0pa3oBaHUE BBIPAKEHUH HA OCHOBE
' OMPEICJICHMUS, 3aMUCh OOJBITNUX YHCE

14 [IpotieHThl, 3aMKcCh NPOLEHTOB B BUAE APOOM U ApoOM B BHUJE MPOUEHTOB. TpH OCHOBHBIE 3aJlayd Ha
' IIPOLICHTHI, PEIICHUE 3a7a4 U3 PEAIbHOMN ITPAKTUKHU

1.5 IIprMeHeHne MPU3HAKOB IEIMMOCTH, PA3JIOKEHNE HA MHOKUTENIM HATYPAJIbHbIX YHCEII

1.6 PeajibHbIe 3aBUCUMOCTH, B TOM YHCJI€ NpsiMas U 00paTHasi IPONOPIHMOHAIBHOCTH




Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHNA

2 AJNreOpandecKue BhIPaKCHUS
2.1 IlepeMeHHBIE, UNCIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHON. J{0ITyCTUMBIE 3HAUEHUS TEPEMEHHBIX
2.2 [IpeacraBieHne 3aBUCUMOCTH MEXAY BeTMYMHaMU B Bujie hopmyiiel. Berauciaenus no gpopmynam
2.3 IIpeoOpazoBaHrie OYKBEHHBIX BBIPAXKEHUMN, TOXKIECTBEHHO PABHbBIC BHIPAKEHUS
2.4 CBONMCTBA CTENEHU C HATYPAJIbHBIM MMOKA3aTEIEM
2.5 OpHOWIEHBI 1 MHOTOWIECHBI. CTeneHb MHOrowIeHa. CJI0KEHHE, BBIYUTAHUE, YMHOKEHHUE MHOTOUYJIEHOB
26 @opMyJibl COKPAIIEHHOTO YMHOMKEHMS: KBaJpaT CyMMbl M KBaApar pazHocTH. Popmylia pa3HOCTH
KBaJpaToB. PazioxkeHrne MHOrOWIEHOB HA MHOKHUTEJIH
3 YpaBHeHUs
3.1 YpaBHeHUE, KOpEHb YpaBHEHMUsI, IpaBujIa NpeoOpa3oBaHus YPaBHEHMS, PABHOCHUILHOCTh YPaBHEHUHN
39 HI/IHeI?IHOGU YPaBHEHUE C OJHOW MEPEMEHHOM, YUCIIO KOPHEW JIMHEMHOTO YPABHECHUS, PEIICHUE JTMHEHHBIX
ypaBHEHUI
3.3 CocTaBjieHUE YpaBHEHUI 10 YCIOBUIO 3a7a4u. PenieHrne TeKCTOBBIX 3a]1a4 C HOMOIIbIO YPABHEHUI
3.4 JIuneliHOE ypaBHEHHE C IBYMSI IEPEMEHHBIMU U €0 Irpaduk
35 Cucrtema JBYX JIMHEHHBIX YpPaBHEHHU C JBYMsl NIepeMEHHBIMH. PerieHue cucteMm ypaBHEHUM CIOCOOOM
noAcTaHOBKH. [IprMepsl penieHnst TEKCTOBBIX 3a]1a4 C TOMOIIBbIO CHCTEM YPaBHEHHUI
4 Koopaunate! u rpadbuku. OyHkimu
4.1 KoopannaTta Touku Ha nNpsamMon
4.2 UucnoBble MPOMEXKYTKH. PaccTosiHue MeXy ABYMs TOUKAMHU KOOPAMHATHON NPSIMOM
43 [IpssimoyronbHast cuctema koopauHat, ocu Ox u Oy. AOcuucca W OpAMHATa TOYKM HA KOOPAMHATHOU
IIJIOCKOCTH
4.4 [Tpumeps! rpadukoB, 3aganHbIX hopmynamu. YTeHne rpaguKkoB peasibHbIX 3aBUCUMOCTEN
4.5 [Tousarue pynkuuu. I'paduk dyukiuu. CBolicTBa PyHKIMIA
4.6 Jlunetinas dbyukius, e€ rpaduk. ['pabuk byHkimum y = |x|
4.7 I'padmyeckoe penieHre TMHEHHBIX YPABHEHUN M CUCTEM JIMHEWHBIX YpaBHEHUN




8 KIIACC

Kona IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

1 Hyicnia v BEIYKMCIIEHUS

11 KBagpatueiii kopeHbp u3 uucia. Ilonstue 00 wuppaunoHanbHOM uwucie. [lecaTnuHble TPUOIMIKEHUS

UPPAMOHATBHBIX YUCETT

12 CroiicTBa apudMeTUUeCKuX KBAJAPATHBIX KOPHEM M MX MNPUMEHEHHE K MPeoOpa30BaHUIO YHUCIOBBIX

' BBIPA)KEHUH U BBIYUCIICHUSIM. [{€MCTBUTENILHBIE YUCTIA

1.3 CreneHsb ¢ LebIM oKa3aTeaeM U €€ cBoiicTBa. CTaHaapTHAs 3alKCh YUCiIa

2 AnreOpandeckre BEIPAKCHHUS

2.1 KBagpaTHbIil TPEXUJICH, pa3JIOKEHHUE KBAJIPATHOIO TPEXUJICHA HA MHOKHUTEIN

2.2 Anre0Opanyeckas 1poob. OCHOBHOE CBOMCTBO ajreOpandeckoil 1poou

2.3 Crno’keHHe, BHIYUTaHUE, YMHOKEHHE, JISJICHUE aJIreOpandecKkux apooeit

2.4 PanmonaapHbIC BRIpAXKEHHS M X TPEOOPA30BAHNE

3 YpaBHEHNS 1 HEPABEHCTBA

3.1 KBanpaTHoe ypaBHeHue, hopMya KOpHEH KBaJgpaTHOro ypaBHeHus. Teopema Buera

3.2 PenieHne ypaBHEeHNM, CBOIAIIMXCS K JIMHEMHBIM U KBAIPATHBIM

3.3 [Ipocreiimme qpoOHO-pAIMOHAIBHBIC YPABHEHUS

3.4 I'padrueckass uHTEpHpeTanUsi YpaBHEHH C ABYMS NEPEMEHHBIMU M CUCTEM JIMHEWHBIX YPABHEHHH ¢

JIBYMsI iepeMeHHbIMU. [IpuMephl pelieHus: CHCTeM HEJIMHEHHBIX YPAaBHEHUH C ABYMS TEPEMEHHBIMU

3.5 PelieHre TeKCTOBBIX 3a/1a4 alre0pandeckuM crocoOom

3.6 HyicioBbIE HEPABEHCTBA U UX CBOKCTBA

3.7 HepaBeHCTBO ¢ 0JHOM TEpEMEHHOM

3.8 PaBHOCHJILHOCTHh HEPABEHCTB

3.9 JIuHerHbIe HEPABEHCTBA C OJTHOM NTEPEMEHHOU




Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKaHNA

3.10 CucTteMbl JIMHENHBIX HEPABEHCTB C OJHON MEPEMEHHOU
4 DYHKIUH
41 [Tonsitue ¢ynknuu. OO6MacTe ompeneneHUuss W MHOXECTBO 3HaueHW QyHkiuu. CnocoObl 3amaHus
byHKIMI
4.2 I'paduk dynkumu. Yrenue cBocTB GyHKIMU 110 €€ rpaduKy
4.3 [TpumMepsl rpadukoB GYHKIMN, OTPaXKAOIIMX peallbHbIE MTPOIECCHI
4.4 DYHKIMH, ONUCHIBAIOIINE NMPSMYIO U 00pAaTHYIO MPONOPIIMOHAILHBIE 3aBUCUMOCTH, UX TpaduKu
4.5 OyHKIMH ) =x7, y = x’
4.6 Oyaknmpm y = Vx, y = |x|
4.7 I'paduyeckoe penieHue ypaBHEHUN U CUCTEM YpaBHEHU I
9 KJIACC
Koxa IIpoBepsieMbIil 3JIEMEHT COAEPKAHUSA
1 Uycna v BEIYKUCIICHUS
1.1 PatiroHasibHbIE UnciIa, UPPAMOHAIILHBIC YMCIIa, KOHEUHBIE U OECKOHEUHBIE JECTHUHBIE IPOOH
MHO0XeCTBO I€MCTBUTENBHBIX YHCEIl, IEHCTBUTEIbHBIE YKClIa KaKk OECKOHEUHBIE JeCATUUYHbIE IpoOu. B3anmuo
1.2 |0oZHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JICMCTBUTEIBHBIX YHUCEI W KOOPJAWHATHOW MPSIMOIl.
CpaBHEHUE JIEHCTBUTEIbHBIX YHCEII
1.3 |[Apudmernueckue necTBUS C ICHCTBUTEIBHBIMU YHCIAMH
N3mepenust, mpubImkeHus, olleHKU. Pa3Mepbl 00BEKTOB OKPYXKAIOIIETO MHpA, JJIUTEIBHOCTh MPOILIECCOB B
1.4  |okpyxatomem mupe. [Ipubnux€HHoe 3HAYEHHWE BEIUYUHBI, TOYHOCTH NpuONMKeHUus. OKpyrieHue yucel.
[Ipukuaka v OLIEHKa Pe3yJIbTaTOB BBIYUCICHUMN
2 YpaBHEHUSI 1 HEPABEHCTBA




Konx

HpOBepHeMLIﬁ AJIEMEHT COACPKaAaHUA

2.1 YpaBHEHHUS ¢ OJHOM NTIEPEMEHHOU
2.2 JIunentHoe ypaBHeHUE. PenieHrne ypaBHEHUM, CBOISIIIMXCS K JIMHEUHBIM
2.3 KBanparnoe ypaBHenue. Penienrue ypaBHEHH, CBOIAIIMXCS] K KBAAPATHBIM
24 buksanpatnoe ypasHenue. [Ipumepsl pelieHuss ypaBHEHUM TPETbEU M YETBEPTOM CTENEHEW Pa3JIOKEHUEM Ha
MHOHUTEIN
2.5 |Pemenue npoOHO-paliMOHATHHBIX YPABHEHHIM
2.6 |CucteMbl ypaBHEHUN
2.7 | YpaBHEHHE C ABYMSs IEPEMEHHBIMH U €0 rpaduk
2.8  |PemnieHne cUCTEM NBYX JIMHEMHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU
2.9 Pemenne cucrteM IByX YpaBHEHUM, OAHO U3 KOTOPBIX JIMHENHOE, & IPYTO€ — BTOPOU CTENICHU
2.10 [I'padudeckas nHTEpOpETANS CUCTEMbl YPABHEHHH C IBYMS ITEPEMEHHBIMU
2.11 [Pemenme TEKCTOBBIX 33724 aNreOpanvdecKuM CIIocoOoM
2.12  [YucioBble HEpaBEHCTBA M UX CBOMCTBA
2.13  |PeleHue JUHEMHBIX HEPABEHCTB C OAHON NEPEMEHHOMN
2.14 [PemeHue cuctemM JMHEMHBIX HEPABEHCTB C OJTHOW NEPEMEHHOU
2.15 [KBagpaTHble HEpaBEHCTBA
2.16 |[I'paduueckas nHTEpHpeTallsi HEPABEHCTB M CHCTEM HEPABEHCTB C JIBYMs IEPEMEHHBIMU
3 DYHKIUU
31 KBanpatnunas ¢ynkuusa, e€ rpaduxk u cpoiictBa. [lapaborna, KoopIuWHATBI BEpIIMHBI Mapadoibl, OCH
CUMMETPUH NapadoJIbl
3.2 |I'paduku yHkumii y=kx, y=kx+b n ux cBoiCTBa
3.3 |I'paduku bynkumii y=~k/x, y = x° 1 UX CBOICTBa
3.4 |I'paduku byHKIMii, 1 UX CBOWCTBA
4 UucnoBele NOCIEI0BATEIBHOCTH
41 Onpenenenne W CcrnocoObl 3aJaHUs YHUCJIOBBIX IMOCIEIOBATENIbHOCTEH. 3aJaHue MOCIeA0BaATEIbHOCTH

peKyppeHTHOH hopMyIioi u GopmMysioit #-ro djeHa




Konx

HpOBepHeMLIﬁ IJIEMEHT COACPKAHUA

4.2 | Apudmernueckas nporpeccusi. Dopmyiibl 7-ro wieHa apuMeTHIeCKONW MPOTrPECCHi, CYMMBbI IEPBBIX 7 YJICHOB

4.3 I'eomerpuueckas nporpeccus. DopmyJibl #7-ro 4jIeHa reOMETPUUYECKON TPOTPECCUN, CYMMBI IEPBBIX 71 YWICHOB

4.4

N300paxkeHre 4YIeHOB apuU(PMETHUYECKOM M TIeOMETPUYECKOW MPOrpeccuil TOYKAMH Ha KOOPAMHATHOU
TUIOCKOCTH. JIMHENHBIN U SKCIIOHEHIIUAJIBHBIA POCT

4.5 CJ105KHBI€ MPOLICHTHI

MPOBEPSIEMBIE HA OI'3 I10 MATEMATHUKE TPEBOBAHMUSI K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJBLHOUIIPOI'PAMMBI OCHOBHOI'O OBLIEI'O OGPA3OBAHU A

Kon

NpoBepPsIEMOro

TpeOOBAHUA

IIpoBepsieMble TpeOOBaHUS K NPeAMETHBIM pe3yJibTATaAM OCBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM
NPOrpaMMbI OCHOBHOI'0 001iero oopasosanus Ha ocHoBe PI'OC

YMeHHUe ONeprupoBaTh MOHATUAMHA: MHOKECTBO, ITOJMHOKECTBO, ONEPALMN HaJ MHOKECTBAMH; YMECHHE
OMepUpOBaTh MOHATUSAMU: rpad, CBA3HBIA rpad, AEpeBO, LUKI, NPUMEHITh UX MPU PEIICHUH 3a]ay;
YMEHHUE UCIOJIb30BaTh TpauuecKkoe MpeACTaBICHUE MHOXKECTB ISl OMMCAHMS PEATIbHBIX MPOIECCOB U
SBJICHUM, IPU PEILICHUH 33]1a4 U3 JPYTUX YUeOHbIX MPEIMETOB

YMeHue OIICPHUPOBATL ITOHATHUAMU:. OIIPCACIICHUC, aKCHMOMA, TCOPCMA, NOKA3aTCIbCTBO, YMCHHUC PaACIIO-
3HaBaTb HCTHHHBIC W JIOXKHBIC BbICKA3bIBAHHWA, IIPUBOAUTL IIPUMCPBI W KOHTPIPHUMCPLI, CTPOUTH
BBICKA3bIBAHNWA 1M OTPHUIIAHN BBICKA3bIBAHUM

VYMeHue OIICPUPOBATH IMOHATUAMU: HATYPAJIbHOC YKUCIIO, ITPOCTOC U COCTABHOC YMCJIO, ACTIMMOCTDb HATY -
paJdbHBIX YHCCJI, IPHU3HAKK ACJIHMMOCTH, LOCJI0C YMCJI0, MOAYJIb 4YHCJIIA, OOBIKHOBCHHAS I[p06b u




Kon
NMPoBePsSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJibTATAM OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
MPOrpaMMbl OCHOBHOI0 0011ero oopasosanus Ha ocHoBe PI'OC

AecsiTUYHasi ApoOb, CTAHIAPTHBIM BHJA 4YHUCHA, pPAlMOHAIBHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJpaTHBI KOpPEHb, YMEHHE BBINOJIHATH JIEHCTBUS C 4YHCIaMH, CpPaBHUBATh
Y yHIOPSIIOYMBATh YMCIIA, MPEACTABIIATh YMCIIA HA KOOPAWHATHOW IPSAMOW, OKPYTJIATH YHCIIA; YMEHHE
JieJaTh NPUKHUJIKY U OLICHKY PE3YJIbTaTa BIYMCICHAN

YMeHue onepupoBaTh NOHATUSAMU: CTENEHb C IEJIBIM MOKa3aTesneM, apu(pMETUUeCKU KBaJAPaTHBIN KO-
pEeHb, MHOTOWIEH, anredpanyeckas ApoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypajbHOW CTENeHH
OoJbIe €AUHUIBI, YMEHHUE BBIMIOJIHATH Pacu€rhl Mo (opmysaM, npeoOpa3oBaHUs IENbIX, JPOOHO-
palMOHAIBHBIX BHIPAKEHUMN U BBIPAXKEHUN C KOPHAMHM, PA3I0KEHNE MHOTOUJIEHA HA MHOXKHUTEIH, B TOM
YKCJIEe C UCTIOJIb30BAaHUEM (hOPMYJT PA3HOCTH KBAJPATOB U KBAJpaTa CYMMBI i PA3HOCTH

YMeHue OonepupoBaTh MOHATUIMU: YUCIOBOE PABEHCTBO, YPABHEHHE C OAHOW IEPEMEHHOM, YMCIOBOE
HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHHME pelaTh JIMHEWHBbIE M KBAJAPATHBIC YPAaBHEHUS,
IpOOHO-pallMOHAJIBHBIE YPaBHEHUS C OJHOM IEPEMEHHOM, CHUCTEMbl JBYX JHMHEHHBIX YpPaBHEHHUI,
JVHEIHbIE HEPABEHCTBA M MX CUCTEMBbI, KBaJpPATHbIE U APOOHO-pAIlMOHAJIbHBIE HEPABEHCTBA C OJIHOM
NIEPEMEHHOW, B TOM YMCJIE NIPU PELIEHUH 3a/1a4 U3 IPYTUX MPEIMETOB U MPAKTUUECKHUX 3a/1a4; YMECHHE
UCIIOJIb30BaTh KOOPJMHATHYIO MPSMYI0 W KOOPAMHATHYIO IUIOCKOCTh JUIsl M300pa)kKeHUsI pelIeHUui
YPABHEHHUI, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh NOHATHAMU: GyHKUIUS, Tpa@uk GYHKIUH, HYIH (QYHKIUH, OPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TMPOMEXKYTKH BO3pACTaHUs, yOBbIBaHHS, HAuMOOJbIEe W HAWMEHbIIEEC 3HAYCHUS
GYHKIIMY; YMEHHE OINEepUpPOBaTh MOHSATHUSAMH: TpsiMas MPOMOPIMOHAIBHOCTh, JTWHEHHas (QyHKIHS,
KBaJipaTU4dHas (QYyHKIMsA, oOpaTHas MPOMOPIMOHAIBLHOCTh, Mapadojia, rurepOoa; YMEHHE CTPOWTH
rpaduky QyHKIMI, HCTIOIB30BaTh TpadUKH JIJIs1 OTIPE/ISIICHUST CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, IS
pemieHus 3a1a4 U3 APYTUX y4eOHBIX MPEAMETOB M PeajbHOM KU3HHW; YMEHHE BBIpakaTh (OpMyIamMu
3aBUCUMOCTH MEXK]Ty BETMIMHAMHU

YMenue ONCpUpPOBATh IIOHATHUAMU: II0CIACAOBATCIBHOCTD, apI/I(I)MCTI/ILICCKaSI H TCOMCTpHUUCCKAA
IMporpecCcumn, yMCHHUC HCII0JIb30BATb CBOMCTBA HOCHGHOB&TGHBHOCTeﬁ, q)OpMYJ'ILI CYMMBI U O6I[I€FO




Kon
NMPoBePsSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJibTATAM OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
MPOrpaMMbl OCHOBHOI0 0011ero oopasosanus Ha ocHoBe PI'OC

YJICHA MIPU PEIICHUH 3a/1a4, B TOM YUCJIE 3a7a9 U3 IPYTUX YUYSOHBIX TPEIMETOB U PEaTbHOU KU3HH

YMeHue pemath 3aa4i pa3HbIX TUIIOB (B TOM YHKCJIE HA MPOLIEHTHI, TOJIM U YacTH, IBH>KEHHE, padoTy,
LIEHy TOBAPOB M CTOMMOCThH MOKYIIOK MU YCIIyT, HaJOrH, 33Ja4d W3 OOJIACTH YNPABJICHHS JIMYHBIMHU U
ceMeHHbIMU (PMHAHCAMM); YMEHHE COCTaBIIATH BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U CHUCTEMBI 10
YCIIOBUIO 33J[a4M, HUCCIEAOBATH MOJIYYEHHOE PELIEHUE U OLIEHMBATh MPaBAONOJA00HOCTb MOJYYEHHBIX
pE3yNIbTATOB

YMeHue onepupoBaTh NOHIATHAMU: QPUTYpa, TOUKA, OTPE30K, MpsMasi, Iy, JIOMaHasi, yroj, MHOTOYTOJIb-
HUK, TpPEYroJbHUK, pPaBHOOCIPEHHBI U PABHOCTOPOHHHM  TPEYTrOJbHUKH, MPSIMOYTOJIbHBIM
TPEYroJIbHUK, MeJraHa, OMCCEKTPUCa U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJIBHUK, MapajieorpamM,
poMO, TPSMOYTOJNIBHUK, KBaApaT, Tpamenus; OKPYKHOCTh, KpPYT, KacaTeibHas; 3HAKOMCTBO C
MPOCTPAHCTBEHHBIMU (PUTYpaMH; YMEHHUE pEeIIaTh 3aJayd, B TOM YHUCJIE U3 MOBCEIHEBHON >KU3HH, Ha
Hax0XJICHUE T€OMETPUUECKUX BEJIMYMH C MPUMEHEHUEM U3YUYEHHBIX CBOUCTB (huryp v (hakToB

10

YMeHue onepupoBaTh MOHATUSMU: PABEHCTBO (UTYp, PABEHCTBO TPEYTOJIBHUKOB; MapasieNbHOCTh U
NEPHEHIUKYJISAPHOCTh TPSIMBIX, Yol MEXIy MPSAMbIMH, TEPHNEHIUKYJSIp, HAKJIOHHAs, MPOCKIUS,
nonobue ¢Guryp, MmogoOHbIE TPEYroJbHUKH, CHMMETPHUS OTHOCUTENIBHO TOYKM M MPSMOM; yMeHue
pacno3HaBaTh PaBEHCTBO, CUMMETPHUIO U mojobue (uryp, mapajiebHOCTh W NEPHEeHIUKYISIPHOCTD
OPSIMBIX B OKPY>KAIOLIEM MHPE

11

YMeHue onepupoBaTh NOHATUSAMU: JUIMHA, PACCTOSHHUE, YroJl (BeJMYMHA yTIila, CHHYC U KOCHHYC yIJla
TPEYTroJIbHHUKA), IJIOIIA/lb; YMEHUE OLEHUBATH Pa3Mephl MPEIMETOB U 0OBEKTOB B OKPY’KAOIIEM MUPE;
YMEHUE NPUMEHATh (POPMYJIBI MEpUMETpa U IUIOIMIAJA MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH H
IJIOLIAU Kpyra, 00beMa MpsMOYTOJIbHOTO Napajljiesienunea; yMEHUEe MPUMEHATh IPU3HAKU PaBEHCTBA
TPEYroJIbHUKOB, TEOPEMY O CYMME YIJIOB TpeyrojibHHKa, Teopemy lludaropa, Tpuronomerpuieckue
COOTHOILIEHHS 111 BBIYUCIICHHS JJIMH, PACCTOSHUM, IUIOIAIEH

12

YMeHue u3o0paxkarh MI0CKUE PUTYPHl U UX KOMOWHAIIUU, TPOCTPAHCTBEHHBIE (PUTYPBI OT PYKH, C TO-
MOMIBI0 YEPTENKHBIX HHCTPYMEHTOB U BJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIA CHMBOJIBHOMY




Kon
NMPoBePsSIEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBAHUSA K NPEIMETHBIM Pe3yJibTATAM OCBOCHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
MPOrpaMMbl OCHOBHOI0 0011ero oopasosanus Ha ocHoBe PI'OC

OIMNCAaHUIO

13

YMeHne onepupoBaTh NOHATHSIMHU: MPSIMOYTOJIbHAS CUCTEMA KOOPAWHAT; KOOPJAMHATHI TOYKH, BEKTOD,
CyMMa BEKTOPOB, MPOU3BEIACHHE BEKTOpa Ha YKCIO, CKAJSPHOE MPOU3BEICHUE BEKTOPOB; YMEHHUE
KCMOJIb30BaTh BEKTOPHI U KOOPAUHATHI JJIsI IPEACTABICHUS TAHHBIX U PEIICHUS 3a]1a4, B TOM YUCJIE U3
JPYTUX YY€OHBIX TPEAMETOB U PEATbHOM YKU3HU

14

YMeHue omnepupoBaTh MOHSATUSMU: CTOJOUKOBBIE W KPYTrOBbIE JHarpaMMbl, TaOJUIBI, CpEaHEe
apudpmMeTHyecKoe, MearaHa, HauboIbIlIee ¥ HAaMMEHbIIIee 3HaYEHHUsI, pa3Max YUCJIOBOIO HA0Opa; yMEHHE
U3BJIEKaTh, HHTEPIPETUPOBATH U MPE0oOPa30BbIBATh MHGOPMAIIHMIO, TTPEACTABICHHYIO B TaONHIaX U Ha
qyarpaMmax, OTPa)KarolIYK) CBOWCTBA U XaPAKTEPUCTUKHU PEAIbHBIX MPOLECCOB U SABJICHUU; YMEHHE
pacno3HaBaTh U3MEHYUBBIE BEJIMYMHBI B OKPYKAKOIIEM MUPE

15

YMeHue onepupoBaTh MOHATUSMHU: CIyYalHBIA OMNBIT (CIy4alHBIA SKCIEPUMEHT), 3JIEMEHTAPHOE
coObITHE (DJIEMEHTApHBIM HMCXOJ) CIy4alHOTO OIbITa, CIydailHOe COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOJIUTh BEPOSITHOCTHU CIly4alHbIX COOBITHI B OIBITaX
C PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE PEIIATh 3aJa4d METOJOM OPraHU30BaHHOTO
nepebopa M C HCIOJB30BAHMEM IpaBUIa YMHOXKEHHUS; YMEHHE OLICHMBATh BEPOSTHOCTU PEAJIbHBIX
COOBITUN U SIBJICHMI, TOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U MAJOBEPOSITHBIX COOBITHI B OKpY-
JKaroIleM MHUpPE U B )KM3HHU; 3HAKOMCTBO C MOHSATHEM HE3aBUCHUMBIX COOBITHIl; 3HAKOMCTBO C 3aKOHOM
OO0JIBIINX YUCEJ U €0 POJIbIO B MACCOBBIX SIBJICHHSIX

16

YMenue BbIOMpaTh MNOAXOASIIMN K3YUYEHHBIM METOJ JUIsl pEIICHUs 3aJayd, MPUBOJUTH HPUMEPHI
MATEMATUYECKUX 3aKOHOMEPHOCTEM B TMPUPOAE M JKM3HH, PACIO3HABAaTh IPOSIBJICHHE 3aKOHOB
MaTEMaTUKU B MCKYCCTBE, OINMCHIBATH OTAECIbHBIE BBIIAIOLIMECSA PE3YJbTAThl, IOJYYECHHBIC B XOJIE
pa3BUTHS MATEMATHUKUA KaK HAayKH, NPUBOJUTH ITPUMEPHI MATEMATUYECKUX OTKPBITUA U UX ABTOPOB B
OTE€YECTBEHHOW U BCEMUPHOU UCTOPUU




HNEPEYEHD 3JIEMEHTOB COAEP KAHUS, IPOBEPAEMBIX HA OI'3 IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 Uucna v BEIYUCIICHUS
1.1 HarypanbHble u nienbie yncia. [Ipu3Haku 1eIMMOCTH LEJIbIX YHCE
1.2 |OOBIKHOBEHHBIE U IECSITHYHBIE APOOH, MPOIICHTHI, OECKOHEYHBIC IEPHUOIUIECKUE TPOOH
1.3 ParmonanbHbie ynciia. Apudmernyeckue onepaiu ¢ palmoHaIbHBIMU YUCIaMU
1.4 | leficTBuTeNbHBIC Uyncia. ApudMeTndecKkue onepaiuu ¢ AeHCTBUTEILHBIMU YHCIAMHU
1.5 |[[Ipubnmx€HHbBIE BRIYUCICHUS, TPABUJIa OKPYTIICHUS, TPUKUJIKA U OIIEHKA PE3yJIbTaTa BRIUYUCICHUN
2 AnreOpandeckre BEIPAKCHHUS
2.1 BykBeHHBIEC BRIpAKEHMUS! (BBIPAKEHUS C TEPEMEHHBIMM )
2.2 |Crenensb ¢ niensim nokasareneM. CTENeHb ¢ pallMOHaIbHBIM Noka3zaresneM. CBOMCTBA CTETICHU
2.3 MHOrouseHsl
2.4 | Anrebpanueckas 1poOb
75 Apudmernueckuit KOPEHb HATypaJIbHOM CTEIICHMU. JenicTBust
¢ apuMETUYECKUMU KOPHSIMH HAaTypaJbHOU CTETICHU
3 YpaBHEHUSI 1 HEPABEHCTBA
3.1 I{enbie u qpoOHO-parmoHAIbHBIE YpaBHEHHs. CHCTEMbI i COBOKYITHOCTH YPABHEHHM
3.2 Ilenpie 1 1poOHO-palMoOHaIbHBIE HepaBeHCTBA. CHCTEMBI 1 COBOKYITHOCTH HEPABEHCTB
33 Pentenune TekcTOBBIX 3ama4
4 UucnoBble MOCIEA0BATEIBHOCTH
4.1 ITocnemoBaTeIbHOCTH, CITOCOOBI 3aJTaHUS ITOCJIEIOBATEILHOCTEH
4.2 ApudmeTrnyeckast U reoMeTpuueckas nporpeccuu. @opmyJia CI0KHbIX MPOIIEHTOB
S DyHKIMU
OyHkius, crnocoObl 3ananus QyHkiuu. ['paduk dynkuuu. OOnacTh onpeneneHus U MHOXKECTBO 3HAYCHUUN
5.1.  |pyskuuun. Hymu ¢yskuuu. [IpomexyTku 3HAKOMOCTOSHCTBA. [IpoMexXyTKM MOHOTOHHOCTH (YHKIIUH.
MakcumyMbl 1 MUHUMYMBI QyHKITMK. Hanbompliee 1 HauMeHblee 3HaYeHHe PYHKIIMU Ha TIPOMEKYTKE




Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

6 KoopnHaTh! Ha NpsIMOM Y INIOCKOCTHU

6.1 KoopaunatHast npsimast

6.2 JIekapTOBbI KOOPJIMHATHI HA IJIOCKOCTH

7 I'eomerpust

7.1 I'eomeTpuyeckre GUrypbl 1 X CBOMCTBA

7.2 | TpeyroyibHUK

7.3 MHOTroyroJibHUKU

7.4  |OKpYX HOCTb U KpyT

7.5 H3mMepeHne reoMeTpui4ecKux BEJINYNH

7.6  |BekTopsl Ha MIIOCKOCTH

8 BeposaTHOCTh U cTaTUCTHKA

8.1 OmnucarespHast CTAaTUCTHUKA

8.2  |BeposiTHOCTB

8.3  |KomOunaTopuka

8.4 MHuoxecTBa

8.5 |I'padsl
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