


HHOACHUTEJIbBHASA 3AIIMCKA

AnreOpa sIBISETCS OJTHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O OOIIIETO
oOpa3zoBaHMs: OHa OOECIEYMBAET W3YUYEHHUE NPYTUX AUCLUMIUIMH, Kak
€CTECTBEHHO-HAYYHOI0, TaK U TYMAHHMTAPHOTO IMKJIOB, €€ OCBOCHHE
HE0OXOAMMO JIJIs1 MPOIOJKEHHsI 00pa30BaHMSI U B MIOBCETHEBHOM JKU3HHU.
Pa3Butne y o0y4arommxcsi HayqHbIX MPEACTABICHUN O MPOUCXOXKICHUH
U CYIIIHOCTH ajreOpandeckux abCTpakiuii, cnocode oTpa)keHus MaTema-
TUYECKOW HAyKOW SIBICHUM U MPOIECCOB B MPUPOJE U OOIIECTBE, POJIU
MaTeMaTUYeCKOr0 MOJIETUPOBAHMS B HAYYHOM MO3HAHWU U B MPAKTHKE
CrocoOCTBYEeT (HOPMHUPOBAHUIO HAYYHOTO MHPOBO33PECHHSI M KAaueCTB
MBILUICHNS, HEOOXOAUMBIX JUIsl aJanTallid B COBPEMEHHOM LU(POBOM
obmectBe. M3yueHnue anreOpsl oOecrieyuBaeT pa3BUTHE YMEHHS HAOIIO-
JaTh, CPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTHYHOCTHU
MBIIUIEHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JIEH-
CTBUSL M BBIBOJBI, (popMyInpoBaTh yTBepxkJaeHus. OcBoeHue Kypca aji-
reOpbl 00ecTeurnBaeT Pa3BUTHE JIOTMUYECKOTO MBIIIICHUST 00yJaronuxcsi:
OHM UCIOJIB3YIOT JIEYKTUBHBIE U MHAYKTHUBHBIE pacCykIeHUs, 00001Ie-
HUE U KOHKpETH3alMio, abcTparupoBaHue W a”ayiorutro. OO0yueHue ai-
rebpe mpenoaraeT 3HaYUTEIbHBIA 00BEM CAaMOCTOATEIHLHOMN NIEATEIh-
HOCTU O0YyYaroluXxcs, IO3TOMY CaMOCTOSITENIbHOE pellieHue 3a7au sBis-
€TCsl peasin3alieil 1eITeIbHOCTHOTO MPUHIIUITA 00YUYEHUS.

B ctpykType nporpammsl yueOHOro Kypca «Ainredpa» s OCHOB-
HOTO 00111eT0 00pa30BaHKs OCHOBHOE MECTO 3aHMMAIOT COJIEP>KAaTeNIbHO-
METOIUYECKHE JTUHUM: «Yucna U BhIUMCIEHUN», «ANredpandyeckue Bbl-
paXeHUs», «YpaBHEHUS U HEpaBeHCTBa», « DyHkium». Kaxnas n3 stux
COJZIEpPKATEIIbHO-METOIMYECKUX JIMHUM pPAa3BUBAECTCS HA MPOTSHKEHUU
TPEX JIET U3Y4YEeHUs Kypca, B3aUMOAECHCTBYS C JPYIMMHU €ro JuHusMu. B
X0JIe U3y4YeHHs] Y4eOHOro Kypca 00y4arouuMcs MPUXOIUTCS JIOTHUYECKU
paccykJ1aTh, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3U €
3TUM B IPOrpamMmy y4yeOHOro Kypca «Anredpa» BKIIOUYEHBI HEKOTOpPbIE
OCHOBBI JIOTHKH, IIPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3/enax MaTema-
TUYECKOTO 00pa3oBaHMS M CIOCOOCTBYIOIIME OBJIAJICHUIO O0YyYaroIiu-
MHUCSI OCHOB YHUBEPCAJIBHOTO MaTeMaTH4ecKoro s3bika. Cojeprkaresb-
HOM U CTPYKTYpPHOH OCOOEHHOCTBIO YyU4eOHOro Kypca «Anredpa» sBiser-
Csl €0 MHTErPUPOBAHHBIN XapakTep.

Conepxanue TMHUM «Hucaa U BBIYUCIEHUS» CITY>)KHUT OCHOBOMW JIJIS
JaJlbHEHIIETr0 U3y4YeHUsI MAaTEMaTUKH, CIIOCOOCTBYET pa3BUTHIO Y 00yya-
IOLIUXCS JIOTUYECKOTO MBIIIIEHUS, (POPMUPOBAHUIO YMEHHUS TIOJIb30BaTh-
Csl aNropuTMaMHu, a TakXke MNPUOOPETEHUI0 NPAKTUYECKUX HAaBBIKOB,
HEO0OXOJAMMBIX JJI IOBCETHEBHOM KU3HU. Pa3BUTHE NOHATHS O YUCIE Ha



YPOBHE OCHOBHOT'O 00111€eT0 00pa30BaHUs CBSA3aHO C PAlMOHAIBHBIMHU U
UppAMOHATBHBIMU YHUCIaMHU, (HOPMUPOBAHUEM IPEJCTABICHUN O JeH-
CTBUTEJIbHOM 4HClie. 3aBEepIICHUE OCBOCHUS YHUCIOBOM JIMHUU OTHECEHO
K cpeiHeMy 001emMy oOpa3oBaHUIO.

Copnepxanue NByX aireOpamveckux JUHUN — «AJnreOpanyeckue
BBIpKEHUS» U «YPaBHEHUS U HEPABEHCTBA» CIIOCOOCTBYET (hOpMHUPOBa-
HUIO Y O0y4Yaroluxcs MaTeMaTHYeCKOro ammapara, He0OXOJUMOro JJist
pelIeHus 3ajlad MaTEMATUKHU, CMEXKHBIX MPEIMETOB U MPAKTUKO-OPHUEH-
TUPOBAHHBIX 3a/1a4. Ha ypoBHe OCHOBHOro o0Iero oopasoBaHusi yueo-
HBI MaTepuasl TPYNIUPYETCs BOKPYT pallMOHAIBHBIX BBhIpAXKEHUH. AJ-
redpa JEMOHCTPUPYET 3HAUCHHE MATEMAaTHUKHU KakK si3bIKa JJIsl MOCTPOe-
HUSI MAaTEMaTUYECKUX MOJIEIEH, OMUCAHUs TIPOILIECCOB U SBJICHUMN pealib-
HOro Mupa. B 3amaum oOydeHust anreOpe BXOMIT TakkKe ajbHEHIee
pPa3BUTHE AITOPUTMHYECKOTO MBIIIJICHUSI, HEOOXOAMMOT0, B YaCTHOCTH,
JUIsL OCBOEHUS Kypca MH(GOPMATHKHU, U OBJIAJICHUE HABbIKAMU JI€yKTUB-
HBIX paccyxkaeHuil. [IpeoOpazoBanre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXKEHUs, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOpUE-
CTBY.

Conepxanue (yHKIMOHATBHO-TpadUYECKON JIMHUM HallEJIEHO Ha
noJiy4eHre 00yJarouMMuUcs 3HaHui 0 (YHKIMSIX KaK BaKHEWIeH marte-
MaTUYECKON MOJENM MJii ONHUCAHUS U HCCIIECIOBAHUS PA3HOOOPa3HBIX
MPOIIECCOB W SBJICHWHM B Tpupojae M odOmectBe. M3ydenne marepuana
CIIOCOOCTBYET Pa3BUTHIO Y OOYYaIOIIMXCS YMEHHsI WCIIOJIb30BaTh pas-
JUYHbIE BBIPA3UTEIbHBIE CPEACTBA f3bIKA MATEMATHKU — CIIOBECHBIE,
CUMBoOJIMUECKue, rpaduueckue, BHOCUT BKiIad B (OpPMHUPOBAHUE TMPE.I-
CTaBJICHUI O POJIM MATEMATUKHU B PA3BUTUU LIUBUIIU3AIUU U KYJIbTYPBI.

CormacHo yueOHOMY TUIaHy B 7-9 Kiaccax wu3ydaercss Y4YeOHbBIN
Kypc

«Anrebpa», KOTOPBIM BKJIIOYAET CIIEAYIONIME OCHOBHBIE pa3/elibl CO-
Jep>KAHMSL:

«Hucna u BBIYUCIEHUSY, «ANTeOpanyecKue BBIPAKEHUSD), «YpaBHEHUS
U HEPABEHCTBa», « DYHKIUNY.

Ha u3yuenue yuebHoro kypca «Anredpa» orBoautcs 306 dacos: B
7 xnmacce — 102 ygaca (3 yaca B Henento), B 8 kiacce — 102 yaca (3 yaca B
Hezaeno), B 9 knacce — 102 yaca (3 yaca B HeZleI0).



COAEPXAHUE OBYYEHUA
7 KIIACC

Yuciia v BbIYMCICHUSA

JpoOu OOBIKHOBEHHBIE U NIECATHYHBIE, TIEPEXOA OT OJHOW (OpMBI 3amUCU
npoOeii k apyroi. [loHsiTHe parmoHaIbLHOTO YKMCIIa, 3alUCh, CPAaBHEHUE, YIIOPSIO-
YMBAaHUE PALMOHAIBHBIX YMCell. Apu(MEeTHUYECKHE AECUCTBUS C palMOHAIbHBIMU
gyuciamu. Perienne 3a1ad u3 peanbHOU MPAKTUKU HA YaCcTH, HA APOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeaeseHue, npeoOpa3oBaHUe BbI-
pakeHUIl Ha OCHOBE OIpEAENICHUs, 3aIUCh OONbIIUX uucel. [IpoleHTsl, 3anuch
IPOLIEHTOB B BUJE JIpoOU U ApoOM B BHJIE MPOIEHTOB. Tpu OCHOBHBIC 33a/1a4d Ha
IIPOLIEHTHI, PEIEHUE 3a7a4 U3 PEATbHON IPAKTHKHU.

IIprMeHeHne NPU3HAKOB JEIIMMOCTH, PA3JIOKEHNE HA MHOKUTENIN HAaTypallb-
HBIX YHCEIL.

PeanpHble 3aBUCMMOCTH, B TOM YHCIIE TIpsiMas U oOpaTHasi POMOPIIMOHAIb-
HOCTH.

AJire0OpanyvecKkue BbIpaKEeHU S

IlepemeHHbBIE, UHCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEPEMEHHOU. [JomycTrmble
3Ha4YECHHUs NepeMeHHbIX. [IpeacraBnenrne 3aBUCUMOCTHA MEXy BEJIMYMHAMU B BUJE
dbopmybl. Beruucienus no ¢popmynam. [IpeobpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOJIECTBEHHO PaBHbIE BBIPAXKEHUS, ITpaBuiia MpeoOpa3oBaHusi CyMM U IIPOU3BEe-
HUM, IPABUJIA PACKPBITUS CKOOOK M NMPUBEIEHUS MTOAOOHBIX ClIaraeMblXx.

CBOICTBA CTENEHU C HATYPAJIbHBIM ITOKA3aTEIIEM.

OpnHowiensl 1 MHOTOWwIeHbl. CreneHb MHOrowieHa. CiioxeHne, BRIUUTAHUE,
YMHOXXEHNE MHOTOWIEHOB. POPMYJIBI COKPAIIEHHOTO YMHOXEHHUA: KBAaApaT CyM-
MBI ¥ KBaJpar pasHocTu. PopMysa pa3HOCTH KBaapaToB. Pa3nokeHne MHOroue-
HOB Ha MHOYKUTEJH.

YpaBHEHUS M HEPABEHCTBA

VYpaBHeHue, KOpeHb ypaBHEHUS, TIPaBUiIa MPeoOpa3oBaHUsl YpaBHEHUS, PaB-
HOCHUJIBHOCTb YPaBHEHUM.

JInHelHOe ypaBHEHUE C OJHOW NIEPEMEHHOM, YACJIO KOPHEN JIMHEWHOTO ypaB-
HEHWUsI, pellleHUE JUHENHbBIX ypaBHEeHU. COCTaBlIeHHE YPaBHEHU MO YCIOBHUIO 3a-
nayy. PenieHne TEKCTOBBIX 3a/1a4 € IOMOLIBIO YPABHEHUH.

Jluneiinoe ypaBHEHUE C JABYMs MEpeMEHHBIMU U ero rpaduk. Cuctema AByX
JIMHEMHBIX YPAaBHEHUH C JIByMsl IIEPEMEHHBIMU. PelieHre cucremM ypaBHEHHH CIo-
co0oM nojcTaHOBKH. [Ipumepsl pelieHrs TEKCTOBBIX 3a/1ad C IMOMOIIbIO CHUCTEM
YpPaBHEHUM.

DOyHKIMHA



Koopaunarta Touku Ha npsiMoil. UucnoBele MpOMEKYTKU. PaccTosiHre MEXITy
JBYMSI TOYKaAMU KOOPJIMHATHOU MPSIMOM.

[IpssmoyronbHas cucteMa KoopauHat, ocu Ox u Oy. Abciucca U opavHaTa
TOYKH Ha KOOPJAWHATHON TIOCKOCTH. [Ipumeps! rpadmkoB, 3a1aHHBIX (HOPMYIaMU.
Urenne rpadukoB peanbHbIX 3aBUcuMOcTed. [lonstue gynknuu. 'paduk PyHk-
uu. CBoiictBa pyukuuil. Jluneinas dynkuus, e€ rpaduk. ['paduk dyHkum y =
x|. I'papriueckoe perieHre JUHEWHBIX YpaBHEHUN U CUCTEM JIMHEWHBIX ypaBHe-
HUMU.

8 KUIACC

Ymnciia 1 BBIYUCTEHUS

KBaapatubrit kopenb u3 uncia. [lorstue 06 upparmonanbHoM yucie. [lecs-
TUYHBIC TPUONIKCHHUS] HppaAlMOHANBHBIX 4Yuceln. CBoiCTBAa apupMETHUUECKHUX
KBaJIpaTHBIX KOPHEN U MX MPUMEHEHUE K MPEe0OPA30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYUCIICHUAM. [[eMCTBUTEIBHBIE YUCIIA.

Crenensb ¢ 1ienbIM IokasaresieM 1 €€ cBorictBa. CTaHIapTHas 3alIMCh YUCIIA.

AJuire0panvecKkue BhIPaKeHUs

KBagpaTHblil TpEXuieH, pa3joKeHUE KBAJAPATHOrO TPEXUJIEHA HA MHOXH-
TEJH.

AnreOpanyeckas apodb. OCHOBHOE CBOMCTBO anredpandeckoit apoou. Cio-
YK€HUE, BBIYUTAHUE, YMHOXKEHUE, JCJICHUEe alredpandeckux apoOeid. Pamumonanb-
HbIE€ BBIPRXKEHUS U UX MTpeoOpa3oBaHue.

YpaBHeHUA U HEPABEHCTBA

KBagparHoe ypaBHeHue, popmysia KOpHEH KBaapaTHOro ypaBHeHus. Teope-
Ma Buera. PemieHue ypaBHEHUI, CBOASIIUXCS K JIMHEWHBIM U KBaApaTHbIM. [Ipo-
cTeime IpoOHO-pallMOHATIBLHBIC YPAaBHEHUS.

['padrueckas maTEpHpeTalvs YPAaBHCHUN C IBYMSI TIEPEMEHHBIMU U CHCTEM
JMHEWHBIX YPAaBHEHUU C IBYMS MlepeMeHHbIMU. [IpuMephl peleHus: CUCTEM HEJH-
HEWHBIX YPABHEHUN C IBYMs IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a71a4 aJireOpandeckKuM CriocoOOM.

HucnoBble HEPABEHCTBA U UX CBOKMCTBA. HepaBeHCTBO C OJTHOW IEPEMEHHOM.
PaBHOCUMIBHOCTD HEpaBEHCTB. JIMHEHBIE HEPABEHCTBA C OJHOM nepemMeHHou. Cu-
CTEMBbI JINHEMHBIX HEPABEHCTB C OJJHOW IIEPEMEHHOM.

DOyHKIMHA

[Tonartne ¢ynkuuu. OOnacTp oOMNpeAeNeHUS U MHOXKECTBO 3HAUCHHMA
¢bynkuuu. CiocoObl 3a1aHust PyHKIUH.

I'padux Pynkuuu. Urenune cBoicTB ¢pyHkuuu no e€ rpaduky. IIpumeps
rpadukoB (yHKIHMA, OTPAKAIOIINUX PEATIbHBIE POLECCHI.



@DyHKIMH, OMUCHIBAIOIINE MPAMYIO U OOPaTHYIO MPONOPIUOHATBHBIE 3aBUCH-
MocTH, ux rpaduxu. OyHKImA y = x2, y = x3, y = \x, y=|x|. [paduueckoe perie-
HUE€ YPAaBHEHUHN U CUCTEM YPaBHEHUM.

9 KJIACC

Yucaa v BIYUCICHUSA

PannoHnanbsHbple YuCla, UppallMOHAIbHBIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE Ip0oOH. MHOXKECTBO NEMCTBUTENIBHBIX YUCEN, ACHCTBUTEIbHBIE YHCIIA
Kak O€CKOHEYHbIE JAeCITUYHbIE IpoOH. B3anMHO 0JJHO3HAUHOE COOTBETCTBHE MEXK-
Iy MHOKECTBOM JE€HUCTBUTEIBHBIX YUCEI U KOOPAUHATHOM IIPAMOM.

CpaBHeHHE IEHCTBUTENBHBIX YUCEN, apu(PMETUUECKUE NEUCTBUS C IEUCTBU-
TEJIbHBIMU YUCIIAMHU.

Pa3mepbl 00BEKTOB OKPYXAIOLIEr0 MHUPA, JUIMTEIBHOCTh IPOLIECCOB B OKPY-
KAFOILIEM MUDE.

[TpubnmxE€HHOE 3HAUEHUE BEIIMYMHBI, TOYHOCTh NpUOIMKeHus. OKpyrieHue
yucen. [[puknaka u onieHka pe3yIbTaTOB BEIYUCICHUN.

YpaBHeHUA M HEPABEHCTBA

JIunentHoe ypaBHeHue. PenieHre ypaBHEHUN, CBOASAIIUXCS K JUHEUHBIM.

KBanparnoe ypaBHenue. Pemienne ypaBHeHUN, CBOASAIINXCS K KBAJIPATHBIM.
bukBaaparHoe ypaBHeHue. [ IpumMepsl penieHnss ypaBHEHUM TPETbEN U YETBEPTON
CTEICHEN pa3JI0KEHHEM HAa MHOKHUTEIIU.

Pemenue qpoOHO-parimoHAIbHBIX YpaBHeHU. PellieHre TeKCTOBBIX 3a1ay ali-
reOpanyecKkuM METOOM.

VYpaBHeHue ¢ AByMs IEpeMEHHBIMU U ero rpaduk. Pemienue cucreM aByX Ju-
HEWHBIX YPAaBHEHUM C JBYMs IIEpEMEHHBIMH. PelieHue cucrem ByX ypaBHEHUU,
OJTHO U3 KOTOPBIX JIMHEWHOE, a APyroe — BTOpOil creneHu. ['paduueckas uHTEp-
IIpeTanus CUCTEMbI YPABHEHUN C JIBYMs [IEPEMEHHBIMU.

Pemennie TeKCTOBBIX 3a7a4 aJIreOpandeckium CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemenne nMHENHBIX HEPABEHCTB C OJHOM IIEpEMEHHON. Pemenue cucrem nu-
HEHWHBIX HEPABEHCTB C OJHOM mepemeHHOM. KBanpaTHeie HepaBeHcTBa. [ 'paduue-
CKasi MHTEpIIPETALlsl HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IIEPEMEHHBIMM.

DyHKIMHA

KBagparuunas ¢ynkuus, e€ rpaduk u cBoictsa. [lapabona, KoopauHaTHI
BEPILUHBI 1apadoJIbl, OCb CAMMETPUU NapadOJIbl.

I'padukn pynxumit: y =kx, y=kx +b, y=k/x, y=x3, y =x, y = x|, # ux
CBOMCTBA.



YmucsioBbIe NOCJIEI0BATEILHOCTH U IPOrPeCcCHH

[loHsiTHE YKMCIIOBOM MOCJIENOBATEIBHOCTH. 3aJaHUE IOCIEI0BaTENbHOCTH
pEKyppeHTHOH hopMyoii U HOPMYJION 7-TO YJIeHA.

ApudmMernueckass U reoMerpuueckas mnporpeccur. @opMmylbl n-TO 4jieHa
apu(pMETUYECKON U Fr€OMETPUUECKON MPOTrpecCuii, CyMMbI IEPBBIX 71 YJIEHOB.

N300pakenne 4IeHOB apu(PMETHIECKON 1 TEOMETPUIECKON MPOTPECCUI TOU-
KaMMd HAa KOOPAMHATHOM IIOCKOCTH. JIMHEMHBIM M OSKCIOHEHUHUAJIBHBIA POCT.
CI10HBIE TPOLICHTHI.



IJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI YUYEB-
HOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O Ob-
PA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOro Kypca
«Anredpay» XapaKTepu3yIOTCs:

1) naTpuoTHYeCcKoe BOCIIUTAHUE:

MPOSIBJIEHUEM MHTEPECA K MPOIUIOMY Y HACTOAIIEMY POCCHICKON MaTeMaTH-
KU, HEHHOCTHBIM OTHOLIEHHEM K JIOCTHXEHHSIM POCCUMCKUX MAaTEMaTUKOB U POC-
CHMCKON MaTeMaTHYECKOW IIKOJIbI, K UCTIOJIb30BAHUIO 3TUX JTOCTHUKEHUUN B JIPYyTUX
HayKax W MPUKIATHBIX chepax;

2) rpaskaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIMOJTHEHUIO 00SI3aHHOCTEH rpakJIaHUHA U PeaIU3alluu €ro
paB, MPEJCTAaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS Pa3INy-
HBIX CTPYKTYp, SIBJICHUMN, MPOLIEAYP TPa)xJaHCKOTO oOIIecTBa (Hampumep, BbIOO-
PBI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO 3TUUYECKHX MPOOJIeM, CBS3aHHBIX C
IIPAKTUYECKUM IPUMEHECHUEM JOCTHKECHUN HAYKH, OCO3HAHMUEM BAXXKHOCTU MO-
PaJbHO-3TUYECKUX MPUHLIMIIOB B AEATEIbHOCTH YUYEHOTO;

3) TpyA0BO€ BOCIIUTAHHE:

YCTAHOBKOI HAa aKTUBHOE y4aCTHE B PELICHUM MPAKTUYECKUX 3a7a4 MaTema-
TUYECKOW HaNpaBJI€HHOCTH, OCO3HAHUEM BAXKHOCTH MaTeMaTH4YeCKOro oOpasoBa-
HUSl Ha TMPOTSDKEHUU BCEH JKU3HM ISl YCHEIIHON MPOQeCCHOHANBHON AESITeTbHO-
CTH M Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCOBHAHHBIM BHIOOPOM U TIOCTPOCHUEM
UHANBUIYAIbHON TPAEKTOPUHU 0O0pa30BaHUs U KU3HEHHBIX IJIAHOB C yYETOM JIMY-
HBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTHIO K AMOIUOHAIBHOMY M 3CTETUYECKOMY BOCHPUSITHIO MaTeMa-
TUYECKUX OOBEKTOB, 3a/1a4, PEIICHUH, PACCYKICHUN, YMCHHUIO BUIEThH MaTEMaTH-
YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpHUEHTAIIMEN B JIESITEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX MOpe-
CTaBJICHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YEJIOBEKA, MPUPOJLI U 00-
IECTBA, MOHUMAaHUEM MAaTeMAaTHYECKOW HAYKH KaK C(hephl YeTOBEYSCKOM JACATEIb-
HOCTH, 3TANlOB €€ Pa3BUTHS U 3HAYMMOCTH I Pa3BUTHS LIUBUIU3ALIUH, OBJIACHHU-
€M SI3bIKOM MAaTEMATHKHA U MAaT€MaTH4YECKOW KyJbTYpOW Kak CPEICTBOM IO3HAHUS
MHpPA, OBJIAJICHUEM MTPOCTEUIIINMHU HABBIKAMU UCCIIEA0BATEIILCKOU IESITENILHOCTH;



6) ¢usuyeckoe BoOcnUTaHME, (POPMHMPOBAHHE KYJBTYPbI 310POBbS H
IMOUMOHAJIBLHOIO 0JIaronmoJIyyus:

TFOTOBHOCTBIO IMPUMEHITh MATEMATHUYECKUE 3HAHUS B MHTEpPECAX CBOErO 3/10-
POBBSI, BEJIEHUs 370pOBOro olOpasa >KM3HH (3J0pOBOE MHUTaHHUE, cOaTaHCHPOBaH-
HBIN PEXXUM 3aHATUM U OTZIbIXA, PEeTyisipHas Gpuznueckas akTUBHOCTS), ChOpMUPO-
BaHHOCTHIO HaBbIKA peieKcHU, MPU3HAHUEM CBOETrO MpaBa Ha OUIMOKY U TaKOTO
)K€ MpaBa Jpyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHUE:

OpHUEHTALIMEN HA TPUMEHEHUE MATEMaTUUECKUX 3HAHMM JJIsl PEUICHUS 3a/1a4
B 00JIaCTU COXPAHHOCTH OKPYXKAIOIIEH Cpe/ibl, MJIaHUPOBAHUS MMOCTYIIKOB U OIEH-
KH UX BO3MOKHBIX MOCJIEICTBUM JJISI OKPYXKAIOIIEH Cpelibl, OCO3HAHUEM I100alb-
HOT'O XapakTepa IKOJIOTHYECKUX MPOOJIEeM U MyTeH UX pelIeHuUs,

8) ajanTanus K U3MEHAOIIMMCSH YCJIOBUAM COLMAJIBLHOM U NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JEHUCTBUSM B YCIIOBHUSIX HEOMNPEICIEHHOCTH, TMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUYECKYIO AEATEIBHOCTh, B TOM YHCJIE
YMEHUE YUUThCS y APYTUX JIIOACH, MPpUOOpeTaTh B COBMECTHOM JCSATEILHOCTH HO-
BbIC 3HAHMS, HABBIKK U KOMIIETCHIIUU U3 ONBITA JPYTHX;

HEO0OXOAMMOCTHIO B ()OPMHUPOBAHNY HOBBIX 3HAHHI, B TOM YHCIIe (HOPMYJIIH-
pOBaTh WJIEH, TMOHATUS, TUIOTE3bl 00 OOBEKTAX W SIBJICHUSX, B TOM YHCIIC paHee
HEW3BECTHBIX, OCO3HABATh JE(PUIIUTHI COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH,
IJIJAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCO-
BYIO CHUTYAaIIMIO0 KaK BbI30B, TPEOYIOMIUM KOHTPMEP, KOPPEKTUPOBATh MPUHUMAE-
MBbI€ PEIIEHUs U NEeUCTBUS, (OPMYIUPOBATh M OIICHUBATh PUCKU U TOCIEACTBUS,
dbopMUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHBI

Ilo3HaBaTe/ibHBbIE YHUBeEpPCAJIbHbIE yueOHble AelicTBus ba3o-

BbIC JIOTHYCCKHC HeﬁCTBI/Iﬂ:
e BBIABJIATH U XaPAKTCPU30BAaTh CYHICCTBCHHBIC IIPU3HAKKM MATCMATHYCCKUX

00BEKTOB, TMOHATHUMA, OTHOIICHUH MEXIy MNOHATUSAMHU, (OpMYIHpPOBAThH
ONPENEIICHNS TOHITUM, YCTaHABIMBATH CYLIECTBEHHBIM MPU3HAK KIJIACCH-
¢ukanuu, OCHOBaHUS AJisi 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU MIPOBOIH-
MOTI'0 aHAJIN3A;

e BOCIPUHUMATH, ((OPMYJIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPIU-
TEJIbHBIE U OTPULIATEIIbHBIE, €IMHUYHBIEC, YACTHBIE U 00ILIKE, YCIOBHBIE;



BBISBJIITD MATEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3U U IPOTUBOpPE-
yus B (pakTax, JAHHBIX, HAOMIOACHUSAX U YTBEPKACHUIX, Mpejiaratb Kpu-
TE€PUU JUISl BBISBIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEYUHNIA;

JieJ1aTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UH-
JNYKTUBHBIX YMO3AKJIIOUYECHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa30upath 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIECHUH (IIPSIMBIE U OT
IPOTHUBHOIO), MPOBOAMTH CAMOCTOSTENIbHO HECIOXKHbBIE JI0Ka3aTesIbCTBa
MaTeMaTH4ecKux (akToB, BHICTpAaUBaTh apTryMEHTALMIO, IPUBOJIUTE MPH-
MepbI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh croco0 pelieHus: yueOHoH 3a7aun (CpaBHUBATh HECKOJIBKO Ba-
PUAHTOB pPEILIECHUs, BHIOUpaTh HanboIee NOAXOAIIUN C YUETOM CaMOCTOS-
TEJIbHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBble ucciienoBareibCKue AeiCTBUA:

UCIIOJIb30BaTh BOINPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT IO3HAHMS,
(bopMyaMpOBaTh BOMPOCHI, (PUKCUPYIOILIKME TPOTUBOPEUYHE, MPodIeMy, ca-
MOCTOSITEJIbHO YCTaHaBJIMBATh UCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE-
3y, aprYMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOJUTH IO CAMOCTOSITENIbHO COCTABIIEHHOMY IUIaHY HECJIOXHBINA 3KC-
NEPUMEHT, HEOOJBIIOE MCCIIEIOBAaHUE TI0 YCTAHOBIIEHHWIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKYy COOO0I;
CaMOCTOSITENIbHO (POPMYITHPOBaTH 0000IIEHUS U BBIBOABI 1O pe3yIbTaTaM
NPOBEJEHHOTO HAOJIOIEHHUS, UCCIIEOBAHMS, OIICHHBATh JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHUIA;

POrHO3MPOBATh BO3MOXKHOE pa3BHTHE TMpOIlecca, a TaKXKe BBIIBUTATH
MIPEIONIOKEHHUS O €0 Pa3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

BBISIBJISITH HEJJOCTaTOYHOCTh W HU30BITOYHOCTH MH(OpPMAlMM, ITaHHBIX,
HEOOXOUMBIX /ISl pELICHUS 3a/1a4U;

BbIOMpATh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH-
(opManuio pa3IUyYHbIX BUAOB U (OPM IPEJICTABICHMUS;

BbIOMpaTh popMy MpeacTaBieHUs HHPOPMAIIUU U WILTIOCTPUPOBATH pellia-
eMblI€ 3aJ]a4l CXeMaMHU, JuarpaMmMaMu, HHOM rpadukoil 1 X KOMOMHAIIHSI-
MU;

OLICHUBATh HAAEKHOCTh MH(OpPMAIMU O KPUTEPHUSM, MPEASIOKEHHBIM
YUUTEJIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHnKaTHBHBbIE YHUBeEPcaJibHbIEe Y4eOHbIe 1eHCTBHUS:



BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KJICHHUS B COOTBETCTBUU C YCJIOBHSI-
MU U MEISIMH OOIIECHHS, SCHO, TOYHO, TPAMOTHO BBIpa)XKaTh CBOIO TOYKY
3peHUs B YCTHBIX U MUChbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 110 XOIy pe-
IICHUS 33]]a49, KOMMEHTHUPOBATh MOTYYEHHBIN PE3yIbTaT;

B X0JI¢ 00CY’KJIEHHUS 3aaBaTh BOIIPOCHI IO CYIIECTBY 00CYXTaeMOU TEMHI,
POOJIEMBI, peraeMon 3aa4uu, BEICKa3bIBaTh UCH, HAIICIICHHBIC Ha TIOUCK
pEIICHMSI, COTIOCTABIIATH CBOU CYKJICHHSI C CYXKICHUSIMU JIPYTUX YIaCTHH-
KOB Juayiora, 00OHapy>KMBaTh Pa3IMuhe M CXOJICTBO IMO3UIIHMM, B KOPPEKT-
HOU popMe HopMyITHpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEJICTABIIATh PE3YJbTAThl PEIICHUS 3aJlayu, DKCIEPUMEHTA, MCCIICI0BA-
HUS, TPOCKTA, CAMOCTOSTEIHLHO BRIOUPATh (hOPMAT BRICTYIUICHUS C yIETOM
3a/1a4 MPE3eHTAMH U OCOOSHHOCTEH ayIUTOPHH;

MOHMMAaTh M MCIOJb30BaTh MPEUMYIICCTBA KOMAHIHOW M WHIWBHIyallb-
HOU paboTHI IPH PEIICHUU YUYSOHBIX MAaTEMATHICCKUX 3a/1ay;

NPUHUMATh 1IEJIb COBMECTHOU JIEATEILHOCTH, INIAHUPOBATh OPTaHU3AIINIO
COBMECTHOI paboThl, paclpeaensTh BUAbl pad0T, JOTOBapUBaTHCS, 00CYXK-
JaTh MPOIIECC U PE3yJbTaT pabOThl, 0000MATs MHEHUSI HECKOJBKUX JIIO-
aen,

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUSI-
MU, MO3TOBBIE INTYPMBI U APYTHE), BBIMOJIHATH CBOIO YaCTh PaOOTHI U KO-
OpIWHUPOBATH CBOM JICUCTBHSI C IPYTUMHU WICHAMH KOMAaH]IbI, OIICHUBATh
KauyeCcTBO CBOETO BKJIaJa B OOIINN MPOIYKT MO KPUTEPHSIM, CPOPMYIHPO-
BaHHBIM YYaCTHHUKAMH B3aMMOJICHCTBHUS.

Pery/isiTuBHBIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA
Camoopranm3amnus:

CaMOCTOSTEIILHO COCTAaBIISATh TUIAH, AJITOPUTM DPEIICHUS 3a1a4du (WU €ro
4acTh), BBIOMpATH CIOCOO PEIICHHUS ¢ y4ETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXXHOCTEMN, apTyMEHTUPOBATh U KOPPEKTUPOBATH BapH-
aHTBI PEIICHUI ¢ Y4ETOM HOBOM MH(GOPMALIIH.

CaMOKOHTPOJIb, IMOIIMOHAIbLHBIA HHTEJJICKT:

BIIQJIETh CIIOCO0AMU CAaMOMPOBEPKH, CAMOKOHTPOJISI MPOIECcCa U Pe3yJib-
Tara pelieHrs MaTeMaTUYEeCKOM 3a71auu;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHUU 3a/a-
Y, BHOCUTh KOPPEKTHUBBI B JIEATEILHOCTh HAa OCHOBE HOBBIX OOCTOS-
TENbCTB, HAMJECHHBIX OITNOOK, BBISBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTU MOCTABICHHOW LIEIIH
U YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS! WIIM HEIOCTUXKEHUS LIEIIH,
HAXOJUTh OMHUOKY, JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHiy oOydenus B 7 kjaacce oOy4arolmUiCs MOTYUYUT CICAYIOIIUE MPe/I-
METHBIE PE3YJIbTATHI:

Yucia v BbIYUCTICHUA

BrinonusaTh, couerast yCTHbIC U MUCbMEHHbBIC PUEMBI, apumeTuyeckue aeu-
CTBHUSI C PAlIMOHAIBHBIMU YHCIIAMHU.

Haxonute 3HaYeHUS YHUCIOBBIX BBIPAKECHHM, MPUMEHSITH Pa3HOOOpa3HbIE
CIoCcOOBbI U MPUEMBI BBIUYMCICHUS 3HAYCHUIN JPOOHBIX BBIPAKEHUM, COJEPIKAIIUX
O0OBIKHOBEHHBIC U JIECATHUYHBIC TPOOH.

[lepexoauTh OT 0AHON (HOPMBI 3aMKMCH YUCEN K APYroM (mpeoOpa3oBbIBATH
JECATUIHYIO Tp0oObh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHO-
CTH B OECKOHEYHYIO JCCATUUHYIO IPOOH).

CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAJIBHBIC YUCJIA.

OKpyrisTh yucha.

BBINMOMHATS TPUKHUIKY U OLIEHKY PE3ybTaTa BRIUUCICHHM, OIICHKY 3HAYCHUM
YUCJIOBBIX BBIPAXKEHUHN. BBIMOTHATH ACHCTBUS CO CTENEHIMU C HATYPAJTbHBIMU T10-
Ka3aTeJsIMU.

[IpuMeHATh MPU3HAKKU NEIUMOCTH, PA3JIOKEHHE HAa MHOXKHUTEIU HaTypaib-
HBIX YHCEIL.

Pemath npakTUKO-OpHUEHTUPOBAHHBIE 33]]a4H, CBSI3aHHBIE C OTHOILICHHEM Be-
JUYUH, MPONOPLHUOHAIBHOCTHIO BEJIWYWH, MPOLUEHTAMH, WHTEPIPETUPOBATH pe-
3yJIbTaThl PELICHUS 3a7a4 C Y4ETOM OrpaHUYECHUH, CBA3AHHBIX CO CBOMCTBAMHU pac-
CMaTpUBaEMbIX OOBHEKTOB.

AsreOpandecKkue BhIPAKEHUSA

Hcnonb3oBaTh aire0pandeckyrd TEPMUHOJOTUIO U CUMBOJIMKY, MPUMEHATH
e€ B Ipoliecce OCBOCHUS yueOHOro MaTepuarna.

Haxonuth 3HaueHUsT OYKBEHHBIX BBIPAKECHUW MPU 3aIaHHBIX 3HAYCHUAX TIe-
PEMEHHBIX.

BoInonHsTh mpeoOpa3oBaHusl 1EJI0T0 BRIPAXKEHUS B MHOTOYJIEH NMPUBEICHU-
€M TI0JIOOHBIX CJIaraeMbIX, PACKPBITHEM CKOOOK.

BhINOnHATh yMHOXKEHUE OJJHOWICHA HA MHOTOWIEH U MHOTOYJIEHa HA MHOTO-
YJIeH, MPUMEHATh POPMYJIbI KBaJpaTa CYMMBI U KBaJipaTa pa3HOCTH.

OcCy1ecTBIATh Pa3ioKEeHUE MHOTOUJIEHOB HA MHOXKHUTEIIN € TOMOILBIO BbIHE-
CEHUSI 32 CKOOKHM OOIIEro MHOXKHTEIs, TPYNIUPOBKU CJIaraeMblX, MPUMEHCHHUS
bopMy1 COKpaIEHHOTO YMHOKEHUSI.

[IpumeHnsTh npeodpa3oBaHUs MHOTOUYWIEHOB JJIS PELICHUs pa3IMYHBIX 3a7a4
U3 MaTEMaTUKHU, CMEKHBIX IIPEAMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATypaJlbHBIMU MOKAa3aTeIsIMU IS TIpe-
o0pa3oBaHUsI BBIPAKEHUH.



YpaBHEHUS ¥ HEPABEHCTBA

Pemate iMHElHbIE ypaBHEHUS C OJJHOW NIEPEMEHHON, IPUMEHSIS IIpaBUIIA T1e-
pexo/ia OT UCXOOHOTO YPaBHEHUS K paBHOCUIBHOMY eMy. IIpoBepsTh, ABiseTcs nu
YHUCJI0 KOPHEM YPaBHEHHS.

[IpumensTh rpaduyeckre METOJIbl IPU PEIICHUH JIMHEWHBIX YPABHEHUHN U UX
CUCTEM.

[TonGupath mTpuUMepHI Map YUCEN, SIBISIOMIMXCS PEIICHUEM JIMHEHHOTO ypaB-
HEHUS C IByMSI IEPEMEHHBIMH.

CtpouTh B KOOPJAUHATHOMN TUIOCKOCTH TpadvK JTUHEHHOTO YPaBHEHUS C JIBY-
Msl TIEPEMEHHBIMH, TMOJIB3YSICh Tpa(UKOM, MPUBOIUTH IPUMEPHI PEIICHUs ypaBHE-
HUSL.

PemaTte cucremsbl 1ByX JIMHEWHBIX YPABHEHUH C ABYMs IEPEMEHHBIMU, B TOM
qucie rpa@uiecku.

CocTaBisaTh U pellaTh JUHEHHOE YPaBHEHHE WM CUCTEMY JIMHEHHBIX ypaB-
HEHUH I10 YCIIOBUIO 33/1a4M, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a-
Jla4¥ TIOJIyYEHHBIN Pe3ysbTarT.

DOyHKIMHA

N3o0paxkath Ha KOOPAUHATHOM MPSIMOIl TOUKHU, COOTBETCTBYIOIIHUE 33/IaHHBIM
KOOpAMHATAM, JIy4Hd, OTPE3KH, HHTEPBAJIbl, 3alIMCHIBATH YNCIOBBIE IPOMEKYTKH Ha
anreGpandeckoMm si3bIKe.

OTMmeyaTh B KOOPAMHATHOW MUJIOCKOCTH TOYKHU IO 33JaHHBIM KOOpJIMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh rpaduk GyHKINU Y = [X|.

OnuchiBaTh C TOMOIIBIO (PYHKIIUIM MU3BECTHBIC 3aBUCUMOCTH MEXKy BEIUYU-
HaMH: CKOPOCTb, BPEMsI, PACCTOSIHUE, LIEHA, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIH-
TEJIBLHOCTb, BpeMs, 00BEM pabOTHI.

Haxonuth 3HaueHue GyHKIMU 110 3HAYCHUIO €€ apryMeHTa.

[Tonumate rpadudeckuii cmocod MpeACTaBICHUs W aHalu3a WHGOpMAINH,
U3BJIEKATh U UHTEPIIPETUPOBATH MHGOPMAIINIO U3 TPaPUKOB peaIbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K koHiy oOydyenus B 8 kjacce oOydaromuiicsi MOMYYUT CIEAYIOIIUE MPE-
METHBIE PE3YJIbTAThI:

Yucia ¥ BBIYUCTICHUA

Hcnonb30BaTh HavyaldbHBIC MPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX
YUCEN JUIsl CPABHEHMSI, OKPYTIIEHUS U BBIUUCIECHUHN, N300pakaTh ACHCTBUTEIHHBIC
yycia TOYKaMy Ha KOOPJMHATHOU MPSAMOW.

[IpuMeHsTs TOHSATHE apUMETHUYECKOTO KBAJIpPaTHOTO KOPHS, HAXOJUTh
KBaJpaTHbIE KOPHH, MCIOJIb3Ysl MPU HEOOXOJWMOCTH KaJIbKYJSATOP, BBIMOJHSITH
peoOpa30BaHusl BRIPAKECHUM, COAEPKAIINX KBaApaTHbIe KOPHU, UCIIONb3Ys CBOM-
CTBa KOpPHEM.



Hcnonb30oBaTh 3amucy OOJIBIIMX M MaJIbIX YUCET C MOMOIIbIO JASCATUYHBIX
npoOeii u creneHelt yucna 10.

AJire0panvecKue BbIPpAKEeHUs!

[IpuMeHSATh MOHATHE CTETICHU C IEIBIM MOKa3aTelieM, BBIMOIHATEH Mpeolpa-
30BaHUS BBIPAKECHUM, COJIEPKAITUX CTEIIEHHU C LIEJIbIM MTOKa3aTeIeM.

BBITIOHATE TOXKJIECTBEHHBIE MPEOOpPa30BaHUS PALMOHATIBHBIX BBIPAKCHHIM
Ha OCHOBE MPaBWI ACHCTBUIN HAJ MHOTOYJICHAMH U aNreOpandecKuMu ApOOsIMHU.

PacknanpiBaTh KBaapaTHBIN TPEXWICH HA MHOKUTEIH.

[IpumensTh mpeodpa3oBaHus BRIPAKECHHM I PEHICHUS PA3IMYHBIX 33/1a4 U3
MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAbHON MPAKTUKHU.

YpaBHeHUs 1 HEPABEHCTBA

Pemiats nuHEHBbIE, KBaJpaTHbIE YPAaBHEHUS M PallMOHAJIbHBIC YPaBHEHWS,
CBOJISIIIIMECS K HUM, CUCTEMBI IByX YPaBHEHHI C IBYyMS IEPEMEHHBIMH.

[IpoBOANTH MpOCTEHIINE UCCIIEIOBAHUS YPABHEHU U CUCTEM YpPaBHEHUN, B
TOM YHCJIE ¢ TPUMEHEHUEM TpauiyecKuX MpeACTaBIeHU (yCTaHABIMBATh, UMEET
JIY ypaBHEHUE WM CUCTEMa YPaBHEHUN PEILICHHUs], €CITU UMEET, TO CKOJIBKO, U MPOo-
yee).

[TepexoauTs OT cioBecHON (OPMYIUPOBKH 3a/lauu K €€ anredpandecKkon
MOJEIIA C TIOMOIIBIKD COCTaBJICHHUS YPAaBHEHHsS WM CHCTEMBI YpPaBHEHWIA,
HUHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJYYEHHBIN pe3yibTart.

[IpuMeHATh CBONCTBAa YMCIOBBIX HEPABEHCTB JJIsi CPaBHEHHUSI, OIICHKH, pe-

IaTh JIMHEMHBIE HEPABEHCTBA C OJIHOW NMEPEMEHHOM U UX CUCTEMBI, /1aBaTh
rpadUyYecKyr0 WLTIOCTPAIIMI0 MHOXECTBA PEUICHUN HEPaBeHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKIMHA

[ToHumaTh ¥ HUCTHOJB30BaTh (PYHKIIMOHAIBHBIE TOHSATUSA U SI3BIK (TEPMUHBI,
CHUMBOJIMYECKUE 0003HAUECHUS), ONPEEATh 3HAUCHUE (PYHKIUH 10 3HAYCHUIO ap-
TYMEHTa, OTPEIeTISATh CBOMCTBA (QDYHKIHH 10 e€ TpaduKy.

Ctpouts rpaduku d7eMEeHTapPHBIX PYHKITUN BUA:

y=k/x, y=x2,y =x3,y = |x|, y = VX, OIIICHIBATH CBOIICTBA YHCIOBOMH (yHK-
IIUU 110 €€ TpaduKy.

K koHiy oOydyeHus B 9 kjaacce oOy4aromuiicsi MOTYUUT CIEAYIOIIUE MPeE-
METHBIE PE3YJIbTATHI:

Yucia ¥ BbIYUCTICHUA

CpaBHUBATH U YNIOPSAI0YMBATH PAllMOHAJIBHBIE U UPPALMOHATIbHBIC YUCIIA.

Bremmonasate  apudMerhueckue ACHCTBUS € PAIMOHAIBHBIMU  YHCIAMHU,
couerasg YCTHbIE U MHUCbMEHHbIE TMPUEMBI, BBIIOJIHATh BBIYUCICHHUS C
HppanMoHaIbHBIMU YUCIAMHU.



HaxonuTe 3HaueHUs CTENEHEN ¢ LEJIBIMU MOKa3aTeasiMU U KOpHEH, BBIYMC-
JIATH 3HAYEHUs YNACIIOBBIX BBIPAKECHUMN.

OKpyrisTh JEHCTBUTENBHBIE YKCIIA, BBINOJIHATh NPHUKUAIKY pe3yJIbTaTa BbI-
YHUCJICHUH, OLIEHKY YHMCIIOBBIX BBIPAKCHUIA.

YpaBHeHHs U HEPABEHCTBA

Pemwars yiMHEWHBIE W KBAaJApPATHBIC YPABHEHMs, YPAaBHEHUS, CBOIAILIMECS K
HUM, IpOCTEHIINE TPOOHO-PALIMOHATIbHBIE YPABHEHHUS.

Pemate cuctemsl IByX JIMHEWHBIX YPaBHEHUM C ABYMs IEPEMEHHBIMU U CHU-
CTEMBI JBYX YPAaBHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE SABIISETCS JTMHEUHBIM.

PemaTe TeKCcTOBBIE 3a/1a4l AJIreOpanyecKuM CIOCOOOM C MOMOIIBIO COCTaB-
JIEHUS] YPABHEHMSI WA CHCTEMBI IByX YPAaBHEHUI C IBYMs IEPEMEHHBIMHU.

IIpoBOAUTE MpOCTENIINE UCCIEIOBAHUSA YPABHEHUM U CHCTEM YPaBHEHUM, B
TOM YHCJIE€ C IPUMEHEHUEM IrpapUuecKuX MpeAcTaBleHul (yCTaHaBIMBaTh, UMEET
JIY YpPAaBHEHHE WA CUCTEMA YPAaBHEHUU PEUICHUS, €CIIM UMEET, TO CKOJIBKO, U IPO-
yee).

Pemiath nuHeHbIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, U300paxkaTh pe-
[IEHUE HEPABEHCTB HA YMCIIOBOM IPSMOM, 3alMCBIBATh PELICHNUE C IIOMOLIBIO CUM-
BOJIOB.

PemaTte CUCTEMBI JTUHEHHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIKOYAO-
M€ KBaJpaTHOE HEPABEHCTBO, M300pakaThb pPEUICHUE CHCTEMbl HEPABEHCTB Ha
YUCIIOBOM NPSIMOM, 3alMCBIBATh PELIEHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHbIX 3a1a4.

DOyHKIMHU

Pacno3naBate (yHKIMHM HW3y4eHHBIX BUJOB. [lOKa3bIBaTh CXxeMaTHYECKU

pacnoiokKeHUe Ha KOOPJAUHATHOM MIOCKOCTH rpadukoB (GyHKUMMA BUa: y = kx,
=hx+b y=kix,y=ax2 +bx +c y=1x3 y=1x y = |x|, B 3aBHCHMOCTH OT
3HaYeHUH K0d()(PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpouth U M300paxkaTh CXEMAaTUYECKHU T'papUKu KBaJIpaTUUHBIX (DYHKIIHM,
OIUCHIBAaTh CBOWCTBA KBAIpaTUUHBIX (QYHKIUH 10 UX rpaduxam.

Pacno3naBaTh KBaipaTUUHYIO PYHKLHIO 11O (hOpMyJie, IPUBOIUTH TPUMEPHI
KBaJIpaTUYHBIX (QYHKIUI U3 peanbHOM )KU3HU, (PU3UKU, TEOMETPUU.

YucsioBble MOCIEA0BATEIbHOCTH U MPOIrPeccuu

Pacnio3HaBaTte apu(pMETHUECKYI0 U TEOMETPHUUECKYIO IPOIPECCHM IpU
Pa3HBIX CIIOCO0ax 3a/1aHMUsl.

BbINONMHAT,  BBIYMCIEHUS C  HCMOJNb30BaHWEM  (OpMyd n-ro  4jieHa
apu(pMETHIECKON U TeOMETPUUECKOM MPOTrPECCUii, CyMMbI TIEPBBIX N UJICHOB.

N300paxaTh 4IEHbl MOCJIEAOBATEILHOCTH TOYKAMU HA KOOPAUHATHOMN
TUIOCKOCTH.



Pemate 3agaum, CBS3aHHBIC C YHCIOBBIMH ITOCIIECIOBATEIBHOCTSIMH, B TOM
YHUCJIC 3a/1a4¥ U3 PEATbHOMN JKU3HU (C UCIOIB30BAHUEM KAJBKYJSATOPA, ITU(POBHIX
TEXHOJIOTHH).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Koun4yecTBo yacoB JuiekTpoHHbIe (udpo-
HanmenoBaHmue pa3iesioB U TeM IPOrpam- Bbl€)
Ne ni/m Konrtpoabnbie | Ilpakruuyeckue
MBI Bcero o0pa3oBaTe/bHbIE pecyp-
padoThI padoThI
ChlI
1 Yucna v BeruuciieHus. ParmoHanbHbIe YuC- 75 1 bubnuorexa [JOK
j1a https://m.edsoo.ru/7f415b90
bubnmnorexka [IOK
2 ANreOpantecKue BLIPDKCHHA 27 ! https://m.edsoo.ru/7f415b90
butmmoreka [OK
2 1
3 YPaBHEHIT H HCPABCHCTBA 0 https://m.edsoo.ru/7f415b90
bubnunorexka [IOK
4 Koopawsatet u rpaguin. Oymxim 24 ! https://m.edsoo.ru/7f415690
butmmoreka [OK
> [osropenue u 0dodmerHe 6 ! https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 5 0



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

8 KUIACC

HanmeHoBaHMe pa3aesioB U TEM NMPOrpaM-

KoauuecTBo 4acos

DJieKTpoHHbIe (udpo-
BbIe€)

Ne ni/mm KontpoJubnsie | IlpakTuyeckue
MBI Bcero o0pa3oBarte/ibHbIE pe-
padoThbI padoThbI
CypChI
but6mmoreka [JOK
1 Yucna u Beruncienus. KBajgpaTtable KOpHU 15 1 hitps://m.edsoo.ru/ 741 7af8
) Uucna u BeruuciieHusi. CTETeHsb C HeJIbIM 7 bubnuoteka [OK
[I0Ka3aTeseM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckre BbIPaKEHUSI. 5 1 bubnuoreka [IOK
KBagparublii TpéxuneH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPaKCHHSL. 15 1 bubnuoreka [IOK
Anrebpanueckas 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBA. KBaspaTHbie 15 ) bubnmoreka [IOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHcTBa. CUCTEMBI ypaB- 13 ) bubnuotexa [IOK
HEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 12 1 httos://medsoo.ru/7f417af8
bu6mmoreka [JOK
8 DyHKIMH. OCHOBHKIC OHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [JOK
? DyHKIHH. THCIOBEIC QYHKIUHH ? https://m.edsoo.ru/7f417af8
bubmuoreka [{OK
10 [osToperme u 0do0OmerHe 6 2 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 8 0



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

9 KVIACC

HanmeHoBaHue pa3aesioB M TEM MPOrpam-

KoauuecTBo 4acos

JJieKTpoHHbIe (udpo-
BbI€)

Ne ni/mm Konrtpoabsnbie | IlpakTuyeckue
MbI Bcero o0pa3oBaTe/bHbIE pecyp-
padoThbI padoThbI
ChlI
| Yucna u BeruucieHusd. JleicTBUTENbHBIE YHC- 9 bubmuorexa [JOK
mna https://m.edsoo.ru/7f419d08
) YpaBHEHUS ¥ HEPABEHCTBA. Y PABHEHUS C OJI- 14 | bu6muoreka [IOK
HOW NMEepeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHeHus U HepaBeHCTBa. CHCTEMBI ypaBHE- 14 1 bubnnoreka [IOK
HHI https://m.edsoo.ru/7f419d08
bu6nmoreka [IOK
4 v .H 16 1
paBHEHHMsI M HepaBeHCTBa. HepaBeHcTBa hitos://m.edsoo ru/7f419d08
bubnuorexa [JOK
> PyHiuHH 16 ! https://m.edsoo.ru/7f419d08
bubnuorexa [JOK
6 YucnoBble MOCIIEI0BATEILHOCTH 15 1 hitps://m.edsoo.ru/ 7419408
7 [ToBTOpEeHUE, 0000IICHHE, CHCTEMATH3AIUS 18 | bu6nunoreka [IOK
3HAHUM https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0



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

INOYPOYHOE IIVTAHUPOBAHUE

7 KJIACC
Konuuecmeo uacoe Qﬂexmpouuble
No K Iax ughpoewie oopa-
n/n Tema yporca Bcezo Jlob,::jl’;o pjxreuqe :OGfﬁie.llebleppe-
paoomul paoomuwl cypceol

1 [ToHsiTHE palIMOHATBHOTO YKCIIA 1

2 ApudmeTrueckue AeUCTBHS C PAITUOHATLHBIMHA YHCITAMA 1

3 ApudmeTndeckue TeHCTBUS C palliOHATBHBIMHA YUCIIAMHU 1

4 Apudmernueckue IeHCTBH ¢ PaIlAOHAIBHBIMU YHCIIAMHU 1

5 ApudmeTndeckue IeHCTBUS ¢ pallMOHATLHBIME YHCIIAMH 1

6 ApudmeTndeckue T1eUCTBUS C palliOHAIBHBIMHA YUCIIAMU 1

7 CpaBHeHue, ynopsi04iMBaHUe pallMOHATbHbBIX YHCEIT 1

8 CpaBHeHue, ynops104MBaHiE PALIMOHAJIBHBIX YHCEN 1

9 CpaBHeHue, yIopsiIOUMBaHUE PALIMOHAIBHBIX YUCEIT 1

10 Crenenb ¢ HaTypaJIbHBIM MOKa3aTelIeM 1 bubmmorexa [IOK
https://m.edsoo.ru/7f4211de

11 CreneHb ¢ HaTypaJlbHBIM MTOKa3aTeIeM 1 bubmorexa TIOK
https://m.edsoo.ru/7f421382

12 Crenenb ¢ HaTypallbHBIM TTOKa3aTelIeM 1 bubmmorexa [OK
https://m.edsoo.r/7f42154¢

13 CreneHb ¢ HaTypaJIbHBIM ITOKa3aTelieM 1 bubmorexa [IOK
https://m.edsoo.ru/7f4218be

14 CreneHp ¢ HaTypaJIbHBIM [10Ka3aTeIEM 1

15 Pemrenne ocHOBHBIX 3a7a4 Ha IpoOU, TIPOIIEHTHI U3 Pealb- )

HOM IPAKTUKH



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

Penienre oCHOBHBIX 3a/1a4 Ha ,Z[pO6I/I, HIPOLCHTHI U3 pCaib-

16 HOM MPaKTUKHU
17 Perienue ocCHOBHBIX 3aj1au Ha IpOOU, IPOLIEHTHI U3 Peajlb-
HOM MPaKTUKH
18 Pemennie 0ocCHOBHBIX 3ajja4 Ha APOOU, MPOLIEHTHI U3 pealib-
HOM MPaKTUKU
19 IIpu3Haky 1€1MMOCTH, Pa3JI0KEHNUs HA MHOYKUTENIN HATY-
paJIbHBIX YHCEl
20 [Tpu3Haku 1eTMMOCTH, Pa3JI0KEHHUS HA MHOYKUTENN HATY-
paJIbHBIX YHCEI
71 Peanbubie 3aBucumoctu. [Ipsimas u o6paTHast MponopLro-
HAJIBHOCTHU
” Peanbnbie 3aBucumoctu. [Ipsimas u o6paTHas npomnopuuo-
HaJIbHOCTHU
73 Peanbubie 3aBucumoctu. [psmast u oOGpaTHast mpoONopIuo-
HaJIbHOCTU
4 Peanbubie 3aBucumoctu. [Ipsmas u oOpaTHast mponopIuo-
HAJIBHOCTH
25 Kontponbhas pabora o reme "PannonanbHbie yncia”
26 BykBeHHBIE BBIpa)KEHHUS bubamorexa HOK
https://m.edsoo.ru/7f41feec
27 Dopmyibl
28 DopMyIIb
29 Ilepemennsble. JlonmycTUMbIE 3HAUEHUS IEPEMEHHBIX
30 [Ipeobpa3oBanne OyKBEHHBIX BHIPAKEHUI, paCKpPBITHE bubnmoreka [TOK
CKOOOK U TIpHUBEIEHUE TIOJJOOHBIX CJIAraeMbIX https://m.edsoo.ru/7f41fafa
31 [Ipeobpa3oBanne OyYKBEHHBIX BbIPaXXEHUI, PACKpPBITHE bubamorexa HOK

https://m.edsoo.ru/7f41£fd70



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

CKOOOK 1 MNPpUBCACHUC HOI[O6HLIX cJaracMbIX

[IpeobpazoBanme OYKBEHHBIX BBIPAKEHUM, PACKPBITHE

32
CKOOOK U TIpHUBEICHUE TIOJJOOHBIX CJIAraeMbIX
3 [TpeoOpazoBanre OyKBEHHBIX BEIPAKEHUH, pACKPBITHE
CKOOOK ¥ TIPUBEACHHE MOJOOHBIX ClIaraeMbIX
34 CBoiicTBa CTENEHU C HATYPAIBbHBIM ITOKA3aTEIEM bubmmorexa LOK
yp https://m.edsoo.ru/7f421382
35 CBolicTBa CTENEHU C HATYPAIbHBIM ITOKA3aTEIEM Bubmorexa IIOK
yp https://m.edsoo.ru/7f42154e
36 CBOICTBA CTEIIEHH C HATYPAIbHBIM IIOKA3aTEIEM bubnmorexa [TOK
yp https://m.edsoo.ru/7f4218be
bu6mmoreka [JOK
37 M
HOTORTCHDL https://m.edsoo.ru/7142276¢
but6mmoreka [IOK
M
38 HOTOTICHDI https://m.edsoo.r/7f422930
39 Crno)xeHue, BHIUMTAaHUE, YMHOKEHUE MHOTOYJIEHOB Bubmorexa IIOK
’ Y https://m.edsoo.ru/7f422af2
40 CiioxkeHue, BBIUMTAaHUE, YMHOKEHUE MHOTOWIEHOB Bubmorexa LIOK
’ Y https://m.edsoo.ru/7f422¢cc8
41 CrnosxeHue, BEIUMTAaHUE, YMHOXKEHUE MHOTOUWJIEHOB bubnnorexa [IOK
? Y https://m.edsoo.ru/7f422fca
42
43 DopMyIIEI COKPAIIEHHOTO0 YMHOXKEHUS bubnnorexa [IOK
pMY paill y https://m.edsoo.ru/7f42432a
44 DopMyIIBI COKPAIIEHHOTO YMHOKEHUS Eubmorexa LIOK
PMY paill y https://m.edsoo.ru/7f42464a
. b K
45 DopmyJibl COKPAIIEHHOTO YMHOKEHHUSI nGmroTexa O

https://m.edsoo.ru/7f424¢12



https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2
https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12

bu6nmnoreka [JOK

46 @opMyIIbl COKPAIIEHHOTO YMHOKEHHUS httos://m_edsoo.ru/ 742452
47 @opMyIIBI COKPAIIEHHOTO YMHOKEHUS bubmmorexa HOK
https://m.edsoo.ru/7f4251d0
48 Pa3noxeHne MHOTOWIEHOB HA MHOKUTENH Bubmmorexa LIOK
https://m.edsoo.ru/7f423312
49 Paznoxxenne MHOTOWICHOB Ha MHOYKUTEIH bubmmorexa [OK
https://m.edsoo.ru/7f4237fe
50 PaznoxeHrne MHOTOWIEHOB HA MHOKUTEIIN bubmmorexa [IOK
https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOTOWIEHOB Ha MHOKUTEH
5 KonrponsHas pabota no reme "Anredpandeckue BoIpaxe-
Hus"
53 VYpaBHeHue, npaBuia Fpeo6pasoBaHI/m ypaBHEHUS, PABHO-
CUJIBHOCTh YpaBHEHUM
54 JInHeliHOE ypaBHEHHE C OJHOU IEPEMEHHOM, PEILICHUE JIU-
HEWHBIX YpaBHEHUN
55 JIuneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, PEIICHHE JTN- bubnuoteka [IOK
HEWHBIX YPaBHEHUN https://m.edsoo.ru/7f420482
56 JIuHeliHOE ypaBHEHHE C OJHOU NIEPEMEHHOM, PEILICHUE JIU-
HEUHBIX ypaBHEHUH
57 Pemrenue 3anayu ¢ nOMOUIbI0 ypaBHEHUI bubmmorexa [IOK
https://m.edsoo.r/7f42064¢
58 Pemenue 3amad ¢ moMop0 ypaBHEHUI bubmmorexa [HOK
https://m.edsoo.ru/7f420806
59 Pemrenue 3aau ¢ noMouIbI0 ypaBHEHUN bubmmorexa [IOK
https://m.edsoo.ru/7f4209a0
60 Pemenue 3aiayd ¢ moMoup0 ypaBHEHHUI bu6mroreka [JOK



https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482
https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0

https://m.edsoo.ru/7f420e6e

61 JIlunelinoe ypaBHEHHUE C IByMsI IEPEMEHHBIMU U €T0 Tpa- bubnmoreka [TOK
¢buk https://m.edsoo.ru/7f427¢32
62 JIuneliHOE ypaBHEHHE C IBYMs IEPEMEHHBIMU U €0 Ipa- bu6nuoreka LIOK
bux https://m.edsoo.ru/7f427¢8a
63 Cucrema qByX JIMHEMHBIX YPAaBHEHUM C IBYMS [IEPEMEH- bubnmoreka [JOK
HBIMUA https://m.edsoo.ru/7f42836¢
64 Cucrema qByX JIMHEMHBIX YPAaBHEHU C IBYMs [IEPEMEH-
HBIMA
65 Cucrema qByX JIMHEHHBIX YPAaBHEHUM C IBYMSI TIEPEMEH-
HBIMU
66 Cucrema qBYX JIMHEHHBIX YPAaBHEHUM C IBYMsI IIEPEMEH-
HBIMU
67 Pemenue cucremM ypaBHeHUI bubmorexa LIOK
https://m.edsoo.ru/7f4284de
68 Pemenne cucreM ypaBHeHHH bubmmorexa [HOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHEHUIN Bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemienue cucrem ypaBHeHUI
71 Pemenue cucrem ypaBHEHUI
72 KoHntpoinbHas padora o reme "JIuHeiinbie ypaBHeHHS" l]jtlfsﬂ /I;In(i‘T: diic{.lrg/s (471044
73 Koopaunara Touku Ha npsmMoit bubnrorexa LIOK
https://m.edsoo.ru/7f41de76
bu6nmoreka [IOK
[ HHCIIOBLIC IPOMEKY T https://m.edsoc{.lru/7f41dff2
75 YucnoBble NPOMEXYTKH



https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2

76

Paccrosnue MCXKAY ABYMA TOUYKaAMH KOOpI[PIH&THOﬁ HpHMOﬁ

77 Paccrosinue Mexay AByMsl TOYKaMHU KOOPAMHATHOMN MIPSIMOiA
78 [IpsamoyronpHas cucTeMa KOOPAUHAT HA INIOCKOCTH bubmmorexa [IOK
pAMOY pA https://m.edsoo.ru/7f41el6e
79 [IpsiMoyronbHas cucTeMa KOOpAUHAT Ha IJIOCKOCTH Brbmmorexa LIOK
PAMOY pA https://m.edsoo.ru/7f41e42a
bu6mmoreka [JOK
80 [Tpumeps! rpaduKoB, 3aJaHHBIX POPMYTIaMU httos://m.edsoo /74 Le8a8
bu6mmoreka [JOK
81 [Tpumeps! rpadukoB, 3a7aHHBIX opMyIaMu hitos://m_edsoo ru/7#4 1ed80
82 [Ipumeps! rpadukoB, 3aJaHHBIX (opMyIaMu
&3 UYrenue rpaduKoB peabHbIX 3aBUCHMOCTEH Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41ea24
84 Urenue rpaduKoB peaabHbIX 3aBUCHMOCTEM
bu6mmoreka [JOK
85 Honsue pymxim https://m.edsoo.ru/7f41ef06
86 I'padux byskumm
. . bubnuoteka [IOK
87 Cofictsa dynicuii https://m.edsoo.ru/7f411078
bubmuoteka [OK
88 Caoid i
BOHCTBA pyHKIIHMii https://m.edsoo.ru/7f41f1fe
bu6mmoreka [IOK
89 Jluneit
uHeiinas Qyniua https://m.edsoo.ru/7427282
bu6mmoreka [JOK
90 Jluneii
MHCHHAT QyHKIHS https://m.edsoo.ru/7f427412
N bubmmorexa [TOK
91 [Toctpoenue rpaduka TMHEHHOW HYHKIUH httos://m.edsoo.ru/7H426d1e
92 [Toctpoenue rpadrka TMHEHHON QyHKINU



https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e

93 I'paduk bynkIMN y =[X| 1
94 I'padux bynknmm y =[X| 1
95 KonTponbaas pabota no Teme "KoopauHaTe! U rpaduki. | bu6nuoreka [IOK
Oynknuu" / Beepoccuiickas nmpoBepoyHas padoTta https://m.edsoo.ru/7f41£50a
Wrorosas koHTposbHast pabota / Bcepoccuiickast mpoBepou- bubnmoreka [TOK
96 1
Has pabota https://m.edsoo.ru/7f429¢c6¢
97 [ToBTOpEHNE OCHOBHBIX MTOHATHI U METOJIOB Kypca 7 Kjac- 1
ca, 0000IIIeHre 3HAHUI
08 IToBTOpEHME OCHOBHBIX IOHATUI U METOIOB Kypca 7 Kiac- 1 bubnuoreka LIOK
ca, 0000IIIeHre 3HAHUI https://m.edsoo.ru/7f429132
99 [ToBTOpEeHNE OCHOBHBIX TOHATHI U METOJIOB Kypca 7 Kjac- 1 bubmmoreka [IOK
ca, 0000IIIeHre 3HAHUI https://m.edsoo.ru/7f42a0e0
100 [ToBTOpEHNE OCHOBHBIX MTOHATHI U METOJIOB Kypca 7 Kjac- 1
ca, 0000I1IeHre 3HAHUI
101 [ToBTOpEHNE OCHOBHBIX OHATHI U METOJIOB Kypca 7 Kiac- 1 bubnmoreka [TOK
ca, 0000I11IeH1E 3HAHUI https://m.edsoo.ru/7f42a27a
100 [ToBTOpEHNE OCHOBHBIX OHATUI U METOJIOB Kypca 7 Kiac- 1 bu6nuoreka [IOK
ca, 0000I11IeH1E 3HAHUI https://m.edsoo.ru/7f42a900
OBILIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

Konuuecmeo uacoe Onexmponnsie
Ne n/n Tema ypoka Koumpone- | Ilpakmu uugposvie oopa-
Bcezo Hble yeckue 306amenbHble pe-
paoomuwl paoomul cypcol
1 KBanparsslii KOpeHb U3 YHCIa 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f42d452
bubnmoreka [TOK
2 [onsatue 06 uppanroOHAIHLHOM YHUCIE 1 hitps://m.c dsoi_.lru Tf40eana
3 JecsaTnunbie MPUOIMKEHUS UPPALTMOHATIBHBIX YUCETT 1
4 JlecsTruHbIe TPUOIKEHUS HPPAITHOHATBHBIX YHCEIT 1
5 JlercTBUTENIbHBIE YUCa 1
6 CpaBHEHHE IEUCTBUTEIBHBIX YACET 1
7 CpaBHeHuE NEHCTBUTENBHBIX YUCET 1
8 Apudmerrueckuii KBaJpaTHBIA KOPCHb 1
9 VYpaBHeHue Buaa x> = a 1
10 CpoiicTBa apuMeTHIeCKUX KBaIPATHBIX KOpPHEH 1 bubmmorexa [OK
https://m.edsoo.ru/7f42d862
11 CaoiicTBa apudmMeTnyecKkux KBaJpaTHBIX KOPHEN 1 bubmmorexa [HOK
https://m.edsoo0.ru/7f42d862
12 [TpeoOpa3oBaHre YUCIOBBIX BHIPAKEHUH, COIEPIKALIUX 1 bubnuotexa [IOK
KBaJIPATHBIE KOPHU https://m.edsoo.ru/7f42dd26
13 [Ipeo6pa3oBaHue YNCIOBBIX BBIPAXKEHUMN, COIEPIKALLINX | bubnuoreka LIOK
KBaJpaTHbIE KOPHU https://m.edsoo.ru/7f42ded4
14 [IpeoOpa3oBaHKe YNCIOBBIX BRIPAKECHUM, COAECPKAIINX | bubnuotexa [IOK

KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
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[IpeoOpa3oBaHKe YNCIOBBIX BRIPAXKECHUM, COACPKAIINX bu6mmoreka [IOK
15 .
KBaJipaTHbIE KOpHU. KOHTPOJIb 3HAHMIA. https://m.edsoo.ru/7f42¢262
16 CTteneHsp ¢ 1eNbIM IoKa3aTeaeM bubmmorexa [OK
https://m.edsoo.ru/7f4354a4
CrangaprHas 3anuch uncia. Pa3mepbl 00bEKTOB OKPYIKaro-
1Ier0 MUpa (OT JIEMEHTAPHBIX YACTHUL] 10 KOCMUUYECKUX bubmmoreka [IOK
17
00BEKTOB), JNTUTEIILHOCTH IIPOIECCOB B https://m.edsoo.ru/7f436098
OKPY’KaoIIeM MUPE
18 CBOICTBA CTEIEHH C LEJIBIM [TOKA3aTEIEM buGnnorexa [JOK
https://m.edsoo.ru/7f435648
19 CBOMCTBA CTEIIEHH C [EJIBIM [TOKa3aTeIEM bubnmorexa [IOK
https://m.edsoo.ru/7f435648
20 CBOMCTBA CTEINEHU C LIEJIBIM TOKA3aTeIEM bubnnorexa [IOK
https://m.edsoo.ru/7f435648
21 CBolicTBa CTCIICHH C IIEJIBIM ITOKa3aTeIeM bubmmorexa [OK
https://m.edsoo.ru/7f43599a
22 CBOMCTBA CTEINEHH C [EJIBIM TOKa3aTeIeM bubnnorexa [IOK
https://m.edsoo.ru/7f435ed6
23 KBagpaTHblii TpéXuieH
24 KBagparusiii TpéxuiieH
25 Paznoxenure kBaJipaTHOrO TPEXUWICHA HA MHOXKHUTEIN bubmorexa [OK
https://m.edsoo.ru/7f42fd38
26 Paznoxxenne kBaipaTHOTroO TpEXUIeHa HA MHOXKHUTEIH Bubmmorexa LIOK
https://m.edsoo.ru/7f42fd38
7 KonTtponsHast pabota o remam "KBaaparasie kopuu. Cre- bubmuoreka [IOK
nenu. KBaaparusiii Tpexuien" https://m.edsoo.ru/7f42ec80
28 Anrebpanyeckas 1poob bubmmorexa [IOK

https://m.edsoo.ru/7f430382



https://m.edsoo.ru/7f42e262
https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
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I[OHYCTI/IMBIG 3HA4YCHU ICPCMCHHBIX, BXOJAIINX B anre6pa—

29
MYECKHE BbIPAKEHUS
30 JlomycTrMble 3HaUCHUS IEPEMEHHBIX, BXOSIINX B anreopa-
MYECKHE BhIPAKEHUS
bu6mmnoreka [JOK
i 0 i 0
31 OcHOBHOE CBOMCTBO anreOpandeckoi apooun hitos://m_edsoo r/ 7430866
. bubmuoreka [{IOK
32 Coxpamerne 1podeii https://m.edsoo.ru/7f430a8a
. bubmuoreka [IOK
33 Coxpamenne apobeii https://m.edsoo.ru/7f430f44
but6mmoreka [IOK
34 C Oeit
OKpatlierie Apober https://m.edsoo.ru/7f430f44
CrnosxeHue, BEIUUTAHUE, YMHOKEHHE U JelIeHue anredpande- bubnuoteka [IOK
35 .
CKHUX JIpo0eit https://m.edsoo.ru/7f43128¢
16 CrnoxxeHue, BBIYUTaHUE, YMHOXKCHHE U JIeJICHUE anredpande- bubnmoreka [IOK
CKHUX JIpo0eit https://m.edsoo.ru/7f4315c0
CrnosxeHue, BEIUUTAHUE, YMHOXKCHHE U JeJIeHUE anreOpande- bubnuoteka [IOK
37 .
cKux apo0eit https://m.edsoo.ru/7f4318¢2
13 CrnoxeHue, BBIUUTaHNUE, YMHOXKEHHUE U JeJIeHUe areOpanye- bu6nuoreka [IOK
CKHUX JIpo0eit https://m.edsoo.ru/7f431a20
39 [Ipeo6pa3oBanue BeIpaskeHUH, COJIEpKALINX anredpanye- bubmuoreka [IOK
CKHue 1podu https://m.edsoo.ru/7f43259¢
40 [IpeoOpa3oBanue BRIpaKEHUH, COJIEPKAINX anreOpande- bu6nuoreka [IOK
CKHe Ipobu https:/m.edsoo.ru/7f432736
Al [TpeoOpa3zoBanue BhIpaKEHUI, COAepKaIIUX anredpanye- bubnmoreka [IOK
CKHUe JIpodu https://m.edsoo.ru/7f432736
b OK
42 KonrtponsHas pabora no reme "Anredpanyeckas qpoos" nommotexa Ll

https://m.edsoo.r/7f431d36
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bu6nmnoreka [JOK

43 KpazparHoe ypasHerne https://m.edsoo.ru/7f42eela
44 HenonHoe kBaipaTHOE ypaBHEHUE bubmmorexa [OK
https://m.edsoo.ru/7f42¢eela
45 HenonHoe kBagpaTHOE ypaBHEHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
46 ®dopmyJsia KOpHEN KBaJApaTHOTO ypaBHEHUS bubmmorexa [HOK
https://m.edsoo.ru/7f42£158
47 dopMya KOpHEH KBaJAPaTHOIO YPaBHEHUs bubmorexa LIOK
https://m.edsoo.ru/7f42£316
48 dopmyIia KOpHEN KBaJPATHOTO YPAaBHEHUS bubmmorexa [OK
https://m.edsoo.ru/7f42f5a4
bubnmoreka [JOK
49 Teopena Buera htﬁps://m.edsofru/7f42fef0
bubmuoteka [IOK
50 Teopena Bitera httos://m.edsoi.lru/7f430076
51 Pemenue ypaBHeHUH, CBOASAIIMXCSA K KBaIPaTHBIM buGnnorexa [IOK
https://m.edsoo.ru/7f43¢542
52 Pemienue ypaBHeHUH, CBOASIIMXCSA K KBaJIpaTHBIM bubnnorexa [IOK
https://m.edsoo.ru/7f43¢3d0
53 [IpocrTeiimme 1poOHO-paIIOHAIBHBIC YPABHEHHS Bubmmorexa LIOK
https://m.edsoo.ru/7f4328c6
54 [Ipocreiinme npoOHO-palTuOHATIEHBIC YPAaBHEHUS Bubmmorexa LIOK
https://m.edsoo.ru/7f432bbe
55 Pemienne TekCTOBBIX 3a/1a4 ¢ TOMOIIBIO KBaIPaTHBIX ypaB- bu6nmoreka [IOK
HEHUU https://m.edsoo.ru/742£75¢
56 PeieHne TEKCTOBBIX 3a/1a4 € IOMOILBIO KBAPATHBIX YpaB- bubnuoreka [IOK
HEHU U https://m.edsoo.ru/7f42{816
57 Kontponbnas padota no teme "KBaaparusie ypaBHeHus" bubnuoteka [IOK



https://m.edsoo.ru/7f42ee1a
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https://m.edsoo.ru/7f4301{2

JIuneitHOe ypaBHEHUE C IByMsI IEPEMEHHBIMH, €T0 TpaduK,

58
IIPUMEpPBI PELLICHUS YPAaBHEHUH B LIEJIBIX YUCIaX
59 JIuHeitHOE ypaBHEHUE C IBYMs IEpEMEHHBIMH, €T0 rpaduk,
IIPUMEPBI PEIICHUS YPABHEHUH B LIEJIBIX YHCIIAX
60 JluneiiHoe ypaBHEHHE C IBYMS ITEPEMEHHBIMH, €ro Tpaduk,
IIPUMEPBI PEIICHNS YPABHEHUM B LIEJIBIX YHACIAX
61 Perienne cucreM IByX JIMHEUHBIX YPABHEHUN C BYMS IIEpe-
MEHHBIMU
6 Pewrenne cucreM ByX JIMHEWHBIX YPABHEHUH C IByMS IIEpe-
MEHHBIMU
63 Pewenne cucreM ByX JIMHEHHBIX YPABHEHUN C JBYMs IIEpe-
MEHHBIMU
64 [TpumMeps! peleHns CUCTEM HEJTMHEWHBIX YPaBHEHUH C
JIBYMsI IEpEMEHHBIMU
65 [IpuMepsl pelIeHns CUCTEM HEIMHEVHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU
I'paduueckas MHTEpHIpETaLUs YPABHEHUS C IBYMS IEPEMEH- BuG 110K
o . nonMoTeKa
66 HBIMH M CUCTEM JIMHEWHBIX YPABHEHUH C IBYMs IEPEMEHHBI-
https://m.edsoo.ru/7f43d6d6
MU
I'padmueckas uHTEpIIpETALIUS YPAaBHEHUS C IByMS Eub 10K
o o nonMoTeKa
67 IIEPEMEHHBIMH U CUCTEM JIMHEMHBIX YPaBHEHUH C ABYMs I1e-
https://m.edsoo.ru/7f43d6d6
PEMEHHBIMU
68 Pemenne TeKCTOBBIX 33714 C MOMOILBIO CUCTEM YpaBHEHUMN
69 Pemenne TeKCTOBBIX 3a71a4 C IIOMOILBIO CUCTEM YPaBHEHUN
70 PelieHne TeKCTOBBIX 3a/1a4 C IOMOLIBIO CUCTEM ypaBHE-
Huid. KoHTpOJb 3HaHMIA.
71 UucaoBble HEPABEHCTBA U UX CBOMCTBA



https://m.edsoo.ru/7f4301f2
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6

72

YucnoBbie HCPABCHCTBA U UX CBOMCTBa

73 HepaBeHCTBO ¢ 0HOM NEpeMEHHOM
74 JIuHeliHbIe HEpaBEHCTBA C OAHOM IEPEMEHHOM U UX pelle- bu6nuoreka [IOK

HUE https://m.edsoo0.ru/7f42c¢692
75 JIuneliHble HEpaBEHCTBA C OJTHOM IEPEMEHHON U UX pele- bubnmoreka [TOK

HHUE https://m.edsoo.ru/7f42c840
76 JIuneliHbIe HEpaBEHCTBA C OJHOM IIEPEMEHHON U UX pelle-

HUE
77 Cuctembl IMHEHHBIX HEPABEHCTB C OAHOU IEPEMEHHOM U bubnmoreka [IOK

X pelLIeHHE https://m.edsoo.ru/7f42cb88
73 Cuctembl JIMHEHHBIX HEPABEHCTB C OJHON IEPEMEHHOM U bubmmoreka [IOK

HX pELIEHUE https://m.edsoo.ru/7f42cd2c
79 CucreMbl TMHEWHBIX HEPABEHCTB C OJHOM IEPEMEHHOM U

UX peleHue
20 N3006paxeHue pereHus: TMHEIHOro HepaBeHCTBA U UX CH- bubnmoreka [TOK

CTEM Ha 4MCIIOBOM IIPSAMOM https://m.edsoo.ru/7f42c9e4
21 N306paxkenue penieHus TIMHEIHOO0 HEPaBEHCTBA U UX CHU- bu6nuoreka [IOK

CTEM Ha YHMCIIOBOM IIPSAMOM https://m.edsoo.ru/7f42c9e4
20 KonrtponsHast pabora o temam "HepaBencta. CucteMsl

ypaBHeHHUI"

bubmuoreka [IOK
83 Tonsmie pymxumm ht‘;ps://m.edsoc{_.lru/7f433c12
84 OO6nacth onpeneseHrus U MHOXKECTBO 3HAYCHHUH (PYHKIHH bubmmorexa [OK
https://m.edsoo.ru/7f433d84

85 CrniocoOsI 3aianust GyHKIUN
86 I'paduk pyHkmm
87 CoiicTBa (yHKINH, UX OTOOpakeHUe Ha rpaduke



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
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88 Urenue u noctpoeHue rpadgukon GpyHKIUi
29 [Tpumeps! rpadukoB QYHKITHH, OTPaXKAIOIINUX PeaTbHbIC
HPOLIECCHI
9 OYHKIMH, OMUCHIBAIOIINE MPSMYIO U 0OPaTHYIO MPOTIOPIIHO- bu6nuoreka [IOK
HaJIbHBIC 3aBUCUMOCTH, UX TpadUKH https://m.edsoo.ru/7f434bbc
91 ['umep6omna
bubnmoreka [IOK
02 T'nmepbona httos://m.edsoi.lru/7f434362
bubnuoreka [IOK
o3 Tpaguic yswm y = https://m.edsogru/7f434572
94 Oynkun y =x2, y = X3, y = VX, y = |x|; rpaduueckoe perre- bubmuoreka LIOK
HUE€ YPAaBHEHUU U CUCTEM ypPaBHEHUU https://m.edsoo.ru/7f434d38
[ToBTOpEHNE OCHOBHBIX MOHSATHUN U METOJIOB KYpCOB 7 U 8
95 KJIacCOB, 00o0IeHne 3HaHui / Becepoccuiickast mpoBepod- bubamorexa HOK
Has pabora https://m.edsoo.ru/7f4371aa
96 Nrorosas koHTpoabHas pabota / Becepoccuiickast mpoBepou- bubnuoreka LIOK
Has paboTa https://m.edsoo.ru/7f434eb4
97 [ToBTOpEHNE OCHOBHBIX MOHSATUN U METOJIOB KypCcOB 7 U 8
KJ1acCcoB, 00001IeHNEe 3HAHUH
08 [ToBTOpEHNE OCHOBHBIX TOHITHI U METO/IOB KypCOB 7 U 8 bu6nuoreka LIOK
KJ1accoB, 0000IIeHre 3HAHUH https://m.edsoo.ru/7f43736¢
99 [ToBTOpEHNE OCHOBHBIX MMOHATUN U METOJOB KypcoB 7 U 8 bubnuoteka [IOK
KJIACCOB, 0000IIICHNE 3HAHUT https://m.edso0.ru/7f437510
100 [ToBTOpEHNE OCHOBHBIX MOHSATUN U METOJIOB KypCcOB 7 U 8 bubnuoreka [IOK
KJIacCOB, 00001IeHNEe 3HAHUH https://m.edsoo.ru/7f4376b4
101 [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJOB KYpCcOB 7 U 8 bubnuoteka [IOK
KJ1accoB, 000011eHIE 3HAHUI https://m.edsoo.ru/7f436b88
102 [ToBTOpEHKE OCHOBHBIX MOHIATUH U METOJOB KypcOB 7 U 8 bubnuoteka [IOK
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KJ1accOB, 0000IIeHNE 3HAHNH

https://m.edsoo.r/7f437858

OBIIEE KOJIMYECTBO YACOB I1O [TIPOTPAMME

102



https://m.edsoo.ru/7f437858

9 KVIACC

N n/n

Tema ypoka

Konuuecmeo uacoe

Konmpo

Bcezo JIbHblE

paoomul

Ilpakm
uuyecKu
e
paoom
ol

dnexmponnvie
uugposwie oopa-
306amenbHble pe-

cypcol

PaHI/IOHaJ'II)HI)Ie qucia, uppalruOHAJIbHBIC YUCJId, KOHCYHBIC U
OCCKOHEUHbIC JACCATUYIHBIC )Ip06I/I

MHOKECTBO ACHCTBUTEIIBHBIX YHUCCII, JIeHCTBUTEIIBHBIC YHCIA
KaK OECKOHEYHBIE JCCATUYHBIC I[pO6I/I

B3auMHO 0JTHO3HaYHOE COOTBETCTBUE MEKy MHOKECTBOM
JEHCTBUTEIIBHBIX YUCEN U MHOKECTBOM TOUYEK KOOPAMHATHON
IIPSIMOU

CpaBHeHUE JeCTBUTENBHBIX YHCEI, apu(MeTHIecKre NeicTBUs
C ICHCTBUTENIbHBIMU YHUCIAMU

[Tpubmmk€HHOE 3HaUEHUE BEIMYMHBI, TOYHOCTh MPUOIMKEHUS

Oxpyrienue uncen

OxkpyrieHue yncen

IIpuknka 1 OLleHKA Pe3yIbTaTOB BBIYMCIICHUN

O[O0 | | O\ | W

IIpuknaka 1 OLIEHKA PE3yJIbTATOB BHIYMCIICHUN

[N [ GH [ C Y S —

JIuneiinoe ypaBHeHue. Penienne ypaBHeHUN, CBOAAIIUXCS K JIH-
HEWHBIM

bu6mmorex [JOK
https://m.edsoo.ru/7f43bf66

11

JIluneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIUXCS K JIU-
HEWMHBIM

12

KBanpaTHoe ypaBHeHue. PellieHre ypaBHEHUIA, CBOISAIINUXCA K
KBa/IpaTHbIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43¢542



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

13 KBanpaTtHoe ypaBHeHHe. Pemienue ypaBHEHH, CBOIAIMXCS K bubnuoreka [IOK
KBaJApaTHbIM https://m.edsoo.ru/7f43¢c542
14 bukBanpaTHble ypaBHEHUS bubnrorexa LIOK
https://m.edsoo.ru/7f43¢3d0
15 bukBagpaTtHbie ypaBHEHUS bubmmorexa [IOK
https://m.edsoo.ru/7f43¢3d0
16 IIpuMepsl pelieHNs ypaBHEHUN TPEThEeU U YETBEPTOM CTEIICHEN
pa3I0KEHUEM Ha MHOKUTENH
17 IIpumepsl pelieHNs ypaBHEHUN TPETbEU U YETBEPTOH CTEIICHEN
pa3I0KEHUEM Ha MHOKUTENH
18 Pemenne npoOHO-palinoOHaIbHBIX YPAaBHEHUI bubmmorexa HOK
https://m.edsoo.ru/7f43c9b6
19 Permenne npoOHO-palimoHaTbHBIX YPaBHEHUI Bubmmorexa LIOK
https://m.edsoo.ru/7f43c9b6
20 Pemennie TekCTOBBIX 3a1a4 anreOpanyeckuM METOI0M
21 Pemienue TeKCTOBBIX 33124 aNredpanyecKuM METOI0M
22 Pemenre TeKCTOBBIX 3a/1a4 areOpandecKuM METOIOM
73 KonrtponbHas pabora o Teme "YpaBHEHUs C OHO MepeMeH-
HOI"
24 YpaBHeHHE ¢ AByMS IEPEMEHHBIMH H €ro Tpaduk bubmmorexa [OK
https://m.edsoo.ru/7f43d0b4
25 YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU H €r0 rpaduk bubnrotexa LIOK
https://m.edsoo.ru/7f43d0b4
26 C}/ICTeMa JBYX JINHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U
e€ peuieHue
7 Cf/ICTeMa JBYX JIMHEHHBIX YPABHEHUH C IByMsI IEPEMEHHBIMU U
e€ pelieHue
28 Cucrema 1ByX JUHEWHBIX YPaBHEHUN C IBYMs IEPEMEHHBIMU U



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
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e€ pelieHue

CucreMa IByX JIMHEHHBIX YPABHEHUM C IByMS IEPEMEHHBIMU U

29 N |
e€ peuieHue
30 Permenue cucreM IByX ypaBHEHHM, OTHO U3 KOTOPBIX JIMHEMHOE, | bubnuoreka [IOK
a Ipyroe — BTOPOM CTETCHU https://m.edsoo.ru/7f43d23a
31 Pemenue cucreM IByX YypaBHEHMM, OHO U3 KOTOPBIX JIMHEHHOE, 1 bu6nuoreka [IOK
a Ipyroe — BTOPOM CTETEHU https://m.edsoo.ru/7f43d55a
39 Pemenne cucreM IByX ypaBHEHHM, OJTHO U3 KOTOPBIX JIMHEMHOE, 1
a Apyroe — BTOPOU CTeeHN
13 Pewenue cucreM 1ByX ypaBHEHMM, OHO U3 KOTOPBIX JIMHEHMHOE, 1
a Ipyroe — BTOPOM CTETEHU
34 ['padmyeckas uHTEpHpETALMS CUCTEMBI YPAaBHEHHI C IBYMSI T1€- 1
pPEMEHHBIMU
35 Pemienune TekcTOBBIX 3aa4 anredpanuecKuM crocoooM 1
36 Pemenne TekCTOBBIX 3a1a4 aredpandeckuM crocooom 1
37 Kontpoinbnas padora o teme "Cuctemsl ypaBHeHUN" 1
y
38 UucnoBble HEPABEHCTBA U UX CBOMCTBA 1
39 YucnoBble HEPaBEHCTBA CBOICTBA 1 bubnrotexa LIOK
WCJIOBBIC HEPABEHCTBA M UX CBOMCTB
p https://m.edsoo.ru/7f43ad5a
. . . bu6mmoreka [JOK
40 JIunelinble HEpaBEHCTBA C OJHOM MEPEMEHHOM U UX PELIEHUE 1
https://m.edsoo.ru/7f43af08
. . . bubmuoreka [OK
41 JIuHeliHbIe HEpaBEHCTBA C OJHOM TEPEMEHHOM U UX PEIECHUE 1 httns://m.edsoo.rw/7f43af08
42 JIuneliHbIe HEpaBEHCTBA C OJHOM IePEMEHHON U UX PEIICHUE 1 bubnnorexa [IOK
P P P https://m.edsoo.ru/7f43af08
43 CucreMbl TMHEWHBIX HEPABEHCTB C OHOM IEPEMEHHON U UX pe- 1
HICHHE
44 CucrteMbl TMHEUHBIX HEPABEHCTB C OAHOM MEPEMEHHON U UX 1



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

perieHne

CucreMbl TMHEHHBIX HEPABEHCTB C OJTHOM IEPEMEHHOM U UX pe-

45 HICHHE
46 KBaznpaTHble HEpaBEHCTBA U UX PEILICHUE Bubmmorexa LIOK
https://m.edsoo.ru/7f43b098
47 KBagpaTHble HEPABEHCTBA U UX PEIICHHE bubamorexa HOK
https://m.edsoo.ru/7f43b21e
48 KBagpatHbie HEpaBEHCTBA U UX PEIICHUE Bubmorexa LIOK
https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBEeHCTBA U UX PEIICHUE
50 KBagpaTHble HEPABEHCTBA U UX PEILICHUE
51 ['padmyeckas uHTEpHpETAUS HEPABEHCTB U CUCTEM HEPABEHCTB bubnuoteka [IOK
C ABYMs IICPEMEHHBIMU https://m.edsoo.ru/7f43b098
5 I'padmyeckas uHTEpHpETALUS HEPABEHCTB U CUCTEM HEPABEHCTB
C ABYMS IEPEMEHHBIMU
53 Kontponbnas pabota nmo reme "HepaBeHcraa"
N . bubnuoteka [IOK
54 KBanpatnanas Gynkuus, e€ rpaduk u cBoiictsa httos: /e dsoi_.lru TA396c6
, . bubnmoreka [IOK
55 KBanpatuunas ¢pyHkius, e€ rpadvk U CBOWCTBA hitos://m.e dsoi.lru 7439842
N . bubnuoteka [IOK
56 KBanparnunas Qynkuus, e€ rpaduk u cBoiictsa httos: /e dsoi_.lru 7£4399b4
57 [TapaGona, KOOpIMHATHI BEPLUINHBI TApaOOIbl, OCh CHMMETPHUH bubnuoteka [IOK
napadoIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6omna, KOOpAUHATHI BEPIIMHBI TAPA00JIbI, OCh CHMMETPHUH bubnuoreka [IOK
napadoJIbl https://m.edsoo.ru/7f43a03a
59 [TapaGoina, KOOpAMHATHI BEPIIUHBI TAPAO0IIbI, OCh CHMMETPHH bubnuoreka [IOK

napadoJIbI

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



https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4
https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac

60 [Tapabomna, KOOpIMHATHI BEPUIUHBI TAPAOOIIBI, OCH CHMMETPHH 1 bubnuoreka [IOK
napadoJIbI https://m.edsoo.ru/7f43a31e
61 [Tapaboina, KOOpAMHATHI BEPIIUHBI TAPAOOIIBI, OCh CHMMETPHH 1 bubnuoreka LIOK
napadoJIbl https://m.edsoo.ru/7f43a526
2 [TapaGoa, KOOpIMHATHI BEPIIUHBI TapabOIbl, OCb CHMMETPHH 1
napadoJIbl
63 I'paduxu pynkmmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=/x| 1
64 I'paduku dynkuuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[x| 1
65 I'paduku pynknmii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
66 I'paduxu pynxmmii: y = kx, y =kx + b, y=k/x, y=x3, y=vx, y=/x| 1
67 I'paduku dpynkmuit: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[| 1
68 I'paduxu pynkumii: y = kx, y = kx + b, y=k/x, y=x3, y=vx, y=[X| 1
bubmuoreka [IOK
69 Konrtpomnbnas padora no reme "OyHKmn" 1 bt s://m.edsogm/7f43ab84
70 ITousgaTue 4nCcI0BOI MOCIIEN0BATEIILHOCTH 1 bubnmorexa [IOK
https://m.edsoo.ru/7f43e6c6
71 3aiaHue MocleI0BaTeIbHOCTH PEKYPPEHTHON POpMYTIOif 1 | bubnuotexa [IOK
dbopMyIoii n-ro uiaeHa https://m.edsoo.ru/7f43ebda
bubnuoreka [IOK
72 ApudmeTrnueckasi 1 TeOMeTpUYecKasi IpOrpeccuu 1 httos://m.e dsoc{.lru Tf43edTe
bubnmoreka [IOK
73 ApudmeTndeckasi U TeOMETpUYECKasi IPOrPecCuu 1 httos://mLe dsoc{.lru 7£4363b4
74 @DopMyIibl N-ro YwieHa apupMeTH4ecKoil U reoOMeTpUIECKOM 1 bubnuoreka [IOK
IIPOTPECCUM, CYMMBI IIEPBBIX N YICHOB https://m.edsoo.ru/7f43f58a
75 ®opMyJIbl N-To YjieHa apuPMeTHYECKON U reOMETPHUIECKON 1 bubnuotexa [IOK
IIPOrpeccuii, CyMMBI IIEPBBIX N YWIEHOB https://m.edsoo.ru/7f43ef2¢c
76 @opMyIIbI N-TO YWieHa apUPMETHIECKON U TeOMETPHUIECKOM ) bubnuoreka LIOK

HpOI‘pCCCHﬁ, CYMMBI IICPBLIX N YICHOB

https://m.edsoo.ru/7f4310c6



https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6

77 @DopMyIIbl N-ro YwieHa apupMeTHIeCKON U reOMETPUIECKOit bubnuoreka [IOK
MPOTPECCHUil, CyMMBI IIEPBBIX N YJICHOB https://m.edsoo.ru/7f43{72¢
73 @DopMyIIbl N-ro YWieHa apuPpMeTHIeCKON U FeOMEeTPUIECKOM bubnuoreka LIOK
MPOTPECCHUil, CyMMBI TIEPBBIX N YJICHOB https://m.edsoo.ru/7f43{8a0
79 N306paxeHue 4ieHOB apuPpMETHUECKON U T€OMETPUIECKON
MPOTPECCUI TOUKAMH Ha KOOPAHMHATHOM IIJIOCKOCTH
20 N300pakeHre 4IeHOB apu(pMETHIECKON M TeOMETPHUECKON
IIPOrpeCCUil TOUKAMH Ha KOOPAMHATHOM IJTIOCKOCTH
WHEWHBIA U DKCIIOHEHIIUATILHBII POCT
81 J
82 CI10XHBI€ TTPOLIEHTHI buGnnorexa [IOK
https://m.edsoo.ru/7f43fe0e
bu6mmoreka [JOK
&3 CJ10KHbI€ TTPOLICHTHI
https://m.edsoo.ru/7f4401a6
%4 KonTponbhas pabota no reme "HucnoBble nocieaoBaTebHO- bubnmoreka [TOK
ctu" https://m.edsoo.ru/7f440418
[ToBTOpenue, 00o0IIeHNE U cCUCTeMaTH3alMs 3HaHUH. 3aIuCh,
85 CpaBHEHHUE, IEUCTBUS C ACHUCTBUTEIbHBIMHU YUCIAMU, YUCIOBAs
npsimast
26 [ToBTOpenue, o6o0IIeHNE U cucTeMaTu3anus 3HaHui. [Iponen-
ThI, OTHOIICHHS, IPOTIOPLIUN
g7 [ToBTOpeHme, 0000IICHHE U cUcTeMaTH3anys 3HaHui. OKpyTITe-
HUE, TPUOITHKEHHE, OIICHKA
28 [ToBTOpeHue, 06001IeHIE U cCcTeMaTH3anus 3HaHui. Perenne bub6nuoreka [IOK
TEKCTOBBIX 3aJ1a4 apU(PMETHISCKUM CITOCOOOM https://m.edsoo.ru/7f443b12
29 IToBTOpeHme, 00001ICHNE U cCCTeMaTH3alus 3HaHui. Pemenue bu6mmnoreka [JOK
TEKCTOBBIX 3aJ1a4 apuPMETHUECKUM CIIOCOOOM https://m.edsoo.ru/7f443cd4
90 [ToBTOpenue, 06001IeHNE U cCUCTeMaTH3alusl 3HaHuH. Pemenne bu6mmoreka [JOK

TEKCTOBBIX 3a71a4 apU(PMETUIECKIM CIIOCOOOM

https://m.edsoo.ru/7f443fea



https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8
https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea

[ToBTOpenue, o0o0IeHne u cucreMaTu3sanus 3Hanuil. [Ipeod-

91 a30BaHUE aNre0panyecKux BEIPaXKEHNI, TOIYCTUMBIE 1 bubnnorexa [IOK
p p p » HOITY https://m.edsoo.ru/7f4441ca
3HAYEHUS
[ToBTOpenue, 00o0IIeHNe u cucTeMaTu3anus 3Hanuil. [Ipeod-
92 a30BaHHUeE alreOpanyecKux BhIPaXKEHNI, JOMYCTUMBIE 3HaUe- 1 buGnnorexa [JOK
p p p ’ y https://m.edsoo.ru/7f444364
HUSA
[ToBTOpenue, 06061IeHNEe U cucTeMaTh3anus 3Hanui. [Ipeod-
93 a30BaHHeE anreOpanyeCcKux BEIPaKEHUI, JOMYCTUMbIE 1 bubmorexa LIOK
p p p > ATy https://m.edsoo.ru/7f44462
3HAUECHUS
[ToBTOpeHme, 0600IIeHNE U cCUcTeMaTH3aus 3HaHui. [Ipeod-
94 a30BaHME ANreOpanyecKuX BEIPAKECHUH, TOyCTHMbIEC 3HAYe- 1 bubmmorexa [OK
p ’ Y https://m.edsoo.ru/7f444a94
HUS
95 [ToBTOpenue, 06001IeHNE U cUcTeMaTH3anus 3HaHui. OyHKIUU: 1 bubmuoreka [IOK
MOCTPOCHUE, CBOMCTBA M3YYCHHBIX (DYHKIINUN https://m.edsoo.ru/7f444c56
96 [ToBTOpEeHME, 0000IICHNE U CUCTEMaTH3aIKs 3HaHUH. DyHKINH: 1 but6mmoreka [JOK
MOCTPOEHNE, CBOMCTBA N3YUYEHHBIX (DYHKITHI https://m.edsoo.ru/7f444144
97 [ToBTOpeHme, 06001ICHNE U CUCTeMaTU3alus 3HaHUH. O yHKINH: 1 bubmuoreka [IOK
MOCTPOCHUE, CBOMCTBA N3YYCHHBIX (DyHKIIUN https://m.edsoo.ru/7f44516a
08 [ToBTOpeHue, 06001IeHIE U cUcTeMaTH3aus 3HaHui. OyHKIUN: | bu6nuoreka LIOK
MOCTPOEHHNE, CBOMCTBA N3YUEHHBIX (DYHKITHI https://m.edsoo.ru/7f4452¢6
99 [ToBTOpEeHME, 0000IICHIE ¥ CUCTeMaTH3aIMsI 3HaHUH. ["padu- | bu6nmoreka [IOK
YECKOE PEIlICHUE YPABHEHUN U UX CUCTEM https://m.edsoo.ru/7f445516
100 [ToBTOpeHue, 0600IIeHNEe U cCUCTeMaTU3alus 3HaHui. ['padu- 1
YECKOE PEIICHUE YPaBHEHUN U UX CHCTEM
101 HToroBast KOHTpoJIbHAs padoTa 1
102 O00011IeHNE U CUCTEMATH3aLlU 3HAHUN 1
OBIIEE KOJIMYECTBO HACOB I10 [TPOT'PAMME 102



https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
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HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA OC-
HOBHOI OBPA3OBATEJILHOM ITPOT'PAMMBI

7 KIIACC

Kon nposepsie-
MOI'0 pe3yJib-
TaTa

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUsI OCHOBHOM 00-
pa3oBaTeIbHOM NPOrPaMMbI OCHOBHOTI'0 00111ero 00pa3oBaHus

Yucna ¥ BBIYUCICHUS

1.1

BBIHOJ'IH?[TI), coueras YCTHBIC n IIMCBbMCHHBIC HpI/IéMI)I,

apudmeTnyeckre NeHCTBUS C palliOHATHLHBIMU YHACITAMU

Haxomuth ~ 3HAa4YeHUs  YUCIOBBIX  BBIPQKEHHH,  NPUMEHSATH
1.2 pa3HooOpa3Hble CrIOCOObI U MPUEMBI BHIUMCIICHUS 3HAUYCHUH APOOHBIX
BBIpA)KEHUH, COJIepKAIX OOBIKHOBEHHBIE U IECITUYHBIE JPOOH
Ilepexoauthk 0T 0HOM GOPMBI 3amKcH YKced K Apyroi (mpeoOpa3oBbl-
13 BaTh JIECATHYHYIO JpOoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B J€-
' CATUYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUUHYIO TpOoOb)
1.4 CpaBHMBATH U YNIOPSAI0YMBATH PALIIOHAIBHBIE YUCIIA
1.5 OxpyrisaTh yucia
BbINONHATE NPUKKUIKY U OLEHKY pe3yibTaTa BBIYMCIEHUH, OLEHKY
1.6 3HAYEHUN  4YHUCIIOBBIX  BBIDAKECHUN. DBBINONHATE  IEHCTBUSA €O
CTEIEHSIMH C HaTypalbHbIMU [TOKAa3aTEIIMU
L7 [lpuMeHAT, TPU3HAKK JIEIUMOCTH, pAa3JIOKCHHE HAa MHOKHUTEIH
' HATYpPaJbHBIX YHCEIl
Pemate npakTUKO-OpUEHTHPOBAHHBIE 33J]auM, CBSI3aHHbIE C OTHOILE-
HUEM BEJIMYHH, TPOMOPIHOHAIBHOCTBIO BEJIWYHH, NMPOLEHTAMHU, WH-
1.8 TEPIPETUPOBATH PE3YJIbTAThl PELICHU 3a/1a4 C Y4ETOM OTpaHUYEHUH,
CBSI3aHHBIX CO CBOMCTBAMHU PAaCcCMAaTPUBAEMBIX
00BEKTOB
2 AnrebpanyecKie BEIPaKSHUS
21 Hcnonp3oBath  anreOpanvyeckyrd TEPMHHOJOTHIO W CHMBOJMKY,

IIPUMEHSATH €€ B IPOLIECCE OCBOCHUS y4e0HOr0 MaTrepuaa




22

Haxomute 3HadyeHus 6y1(BeHHLIX BBIpa)KeHI/Iﬁ npu  3aaHHBbIX

3HAUCHHAX IICPCMCHHDBIX

2.3

Bomonssate npeoOpa3oBaHUsl LEJNOTO BBIPAKEHUS B  MHOTOWIECH

MpUBEICHNEM MOJOOHBIX ClIaraéMbIX, PACKPBITHEM CKOOOK

24

BBINONMHATE YMHOKEHHE OJJHOWICHAa Ha MHOTOWIEH M MHOTOYJICHA Ha
MHOTOYJIEH, NPUMEHATH (OpPMYJIbl KBajpaTa CyMMBbl M KBajpaTa

pasHoCTH

2.5

OCYH_[CCTBJ'IHTB Pa3JI0KEHNUEC MHOTOYJICHOB HA MHOKUTECJIU C ITIOMOIIBIO
BBIHECEHHUS 3a CKOOKHU O6H.I€FO MHOXHUTCIIA, TPYIIIUPOBKU ClIaraCMbIX,

MpUMEHEHUS (HOPMYI COKPAEHHOTO YMHOKEHUS

2.6

[IpumensTs npeoOpa3zoBaHUsi MHOTOUYWIEHOB I PEIICHUS Pa3IUYHbIX

3aaa4 U3 MaTCMaTUuKH, CMCKHBIX ITPEAMETOB, U3 peaJIBHOﬁ IMPaKTUKN

2.7

Hcnonp30BaTh CBOMCTBA CTEIEHEH C HATypaJIbHbBIMU T1OKA3aTCIIAMU

JUIS IpeoOpa30BaHus BEIPAKEHUHT

VYpaBHEHHUsI U HEPABEHCTBA

3.1

Pemate nuHENHbIE ypaBHEHHS C OJIHOW IEPEMEHHOM, MPUMEHSS
IIpaBuiia Iepexona OT UCXOAHOTO YPaBHEHUSA K PaBHOCUIIBHOMY €MY.

[IpoBepsTh, ABAAETCS JIM YUCIO KOPHEM YPaBHEHUS

32

[Ipumenste rpaduveckue METOABl TMpPU  PEIICHUH  JTMHEHHBIX

ypaBHEHUN U UX CUCTEM

33

HO,Z[6I/IpaTB MMPUMCEPHI IIap YUCCII, SABJAIOMIUXCA PCIICHUEM JIMHEHHOT O

YpPaBHCHUA C AIBYMS ICPEMCHHBIMUA

34

CTpouTh B KOOPAWHATHOMH IJIOCKOCTU TpaduK JTNHEHHOTO YpaBHEHHUS C
JIBYMsI TIEPEMEHHBIMU; TOJB3YACh TPa(UKOM, MPUBOAUTH MPUMEPHI

peuieHus ypaBHEHUs

3.5

Pemats cucreMsl ByX JIMHEWHBIX YPAaBHEHUH C ABYMS IIEPEMEHHBIMU,

B TOM 4ucIIe Tpaduyecku

3.6

CocTaBnaTh U peuaTh JIMHEHHOE YpaBHEHHE WU CHUCTEMY JIMHEMHBIX
ypaBHEHUH 110 YCIOBHUIO 33141, MHTEPIIPETUPOBATH B COOTBETCTBUU C

KOHTCKCTOM 3aJa4u HOHy‘lCHHBII;'I pe3yabpTaTt

Koopaunate! u rpaduxu. OyHKIIHA

4.1

I/I306pa)i(aTL Ha KOOp,Z[HHElTHOfI HpﬁMOfI TOYKH, COOTBCTCTBYIOIIUC
3aJaHHbIM KOOpJAWHATaM, JIYy4YH, OTPE3KU, HHTCPBAJIbl, 3aIIMCbIBATH

YHUCJIIOBBIC IIPOMECKYTKH HA anre6pa1/1quKOM SA3BIKEC




Ormeuath B KOOpZ[HHaTHOﬁ INIOCKOCTH TOYKHM IIO0 3aJaHHbIM

42
KOOp/AUHATaM
13 Ctpouts rpaduku quHeWHBIX QyHKIUNA. CTpouTh rpaduk QyHKIIUN Y
| = Ix]
OnuceiBaTh ¢ MOMOIIBIO (PYHKIHMI W3BECTHHIC 3aBHCHMOCTH MEXIY
44 BEJIMYMHAMHU: CKOPOCTb, BPEMS, PACCTOSIHHE,  LIEHY, KOJIMYECTBO,
CTOMMOCTb, MPOU3BOIUTEITHLHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxonuts 3HaueHne QpyHKIMU 1O 3HAYEHUIO €€ apryMeHTa
[Tonumate rpaduueckwii cnocod TMpEeACTaBICHUS W aHAIW3a
4.6 uH(popMaluy, H3BJIEKaTh M HWHTEPIPETHPOBATH HH(OpPMALMIO U3
rpauKoOB pealbHbIX IPOLECCOB U 3aBUCUMOCTEH
8 KJIACC

Kon npoBepsie-
MOro pe3yJib-

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM 00-
pa3oBaTeibHOI MPOrPaMMbl OCHOBHOI0 00111€r0 00pa3oBaHusl

TaTa
1 Ywucnna v BEIYUCIICHUS
Hcnonps30BaTh HauaabHbIE IPEICTABICHUS O MHOXECTBE JICHCTBUTEIb-
1 HBIX YHCEJ JJIi CPABHEHUS, OKPYTJICHUSI M BBIYMCIICHUM, H300pakaTh
' JNEHCTBUTEIBHBIE YHCJIAa TOYKAMH Ha KOOPJIWHATHOMN
MIPSIMOU
[IpumensaTy noHsaTHEe apuPMETUUECKOTO KBAJIPATHOTO KOPHS, HAXO-
12 JUTh KBaJIpaTHbIC KOPHH, UCIOJIb3Ys MPU HEOOXOIUMOCTH KaJIbKYJIS-
' TOP, BBITIONHSATH NMPEOOPA30BAHMSI BEIPAKEHUH, COJIEPKAIINX
KBaJIpaTHbIE KOPHU, UCIIOJIL3YsI CBOMCTBA KOPHEH
13 Hcnonp30oBaTh 3amucH  OOJBIIMX M MaJbIX YHCENT C ITOMOILIBIO
. JNECATUYHBIX ApoOei u crernener uyncia 10
2 AnrebpanyecKkie BEIPaKeHUS
[IpuMeHATHh MOHATHUE CTENEHU C LEJBbIM MOKA3aTelIeM, BBIOJIHSIThH
2.1 npeoOpa3oBaHusl  BBIPAKEHUM, CONEPXKALIMX CTENEHH C  IEeTIBIM
IoKa3aTeyeM
55 BBIOMHATE ~ TOXKIIECTBEHHBIE  NMPEOOPA30BaHMsI  PAIMOHAIBLHBIX

BBIP@KCHUII HAa OCHOBE MpaBWJI JCUCTBUUA HAaJ MHOTOWICHAMU H




anredpandeckumMu JpoodsMu

23 PackiagpiBaTh KBapaTHbIN TPEXWIEH HA MHOXKUTENIN
24 [IpumensTh nmpeoOpa3oBaHus BBIPAKEHUM IS PELICHUS Pa3iIUYHbIX
' 3a]1a4 U3 MaTEMaTHKH, CMEXKHBIX MPEAMETOB, U3 pealbHON PAKTUKU
3 VYpaBHEHMsI U HEPABEHCTBA
Pemate sMHElHblE, KBaJpaTHbIE YpaBHEHHS U  palMOHAJIBHBIC
3.1 YPaBHEHUs, CBOIAIIMECS K HUM, CUCTEMBI ABYX YPABHEHHMU C IBYMs
IIEPEMEHHBIMU
[IpoBoauTh MpOCTENIIINE UCCIETIOBAHNUS YPABHEHU U CUCTEM ypaBHE-
1s HUI, B TOM YHCJIE€ C MPUMEHEHHEM TIpadUuecKux MpPeaCTaBICHUN
' (ycTaHaBiIMBaTh, UMEET JIM YPAaBHEHUE WIM CHCTEMA
YPaBHEHMH pEILLIEHUs], €CIIM UMEET, TO CKOJIbKO, U ITPOoYEe)
[lepexoauTh OT cloBecHOM (OPMYIHUPOBKH 3a1auu K €€ anreOpande-
13 CKOM MOJEIM C IOMOULIbI) COCTaBJICHHS YPAaBHEHUS WA CHCTEMBI
' YPaBHEHUI, WHTEPIPETUPOBATL B COOTBETCTBUM C
KOHTEKCTOM 3aJ1a4M MIO0JIy4YE€HHBIN pe3yabTar
IIpuMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB I CPABHEHMS, OLICHKH,
14 pelaTh JIMHEWHbIE HEPAaBEHCTBA C OJAHOW MEPEMEHHON U UX CUCTEMBI,
' JaBaTh  TpaQUUECKyl0  MJUIIOCTPALMIO  MHOXECTBa  pELIeHUH
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB
4 OyHKIMH
IloHnMaTh ¥ MCHOIB30BATh (DYHKIMOHAIBHBIE MOHATHUS M S3bIK (Tep-
41 MUHBI, CUMBOJIMUECKHE 0003HAuUCHUs), ONpPEACNATh 3HAYeHUE (PyHK-
' UM 110 3HAYEHHUIO apryMEHTa, OIpPENeATh CBOMCTBA (PYHKIMU
1o e€ rpaduKy
Crpouts rpaduKku 3J1eMEeHTapHbIX (YHKIUN BUIA:
y=k/x
42 );
kix

, Y=X% y =X, y = |X|, ONMCHIBaTh CBOICTBA YHCIOBOH (PyHKIMH 1O €&

rpaduky




9 KVIACC

Kon
NMpoBEPAIEMOro
pe3yJjbTaTa

IIpoBepsiemble npeIMeTHbIE Pe3yJabTATHI 0CBOEHHUsI OCHOBHOM 00-
pa3oBaTeIbHOM NPOrPaMMbl OCHOBHOT'0 00111ero 00pa30BaHus

1

Yucia U BEIYACIECHUSA

1.1

CpaBHI/IBaTB U ynopsaaouuBaTh pallMOHAJIBHBIC W HPPALUOHAIBHBIC

quciia

1.2

BrmmoaHATE apI/I(l)MeTI/ILICCKI/Ie }IeﬁCTBHﬂ C paquOHaJIbHBIMU YHCJIaMH,
coucTasd yCTHBIC U NNHCbMCHHBIC HpI/IéMbI, BBIINIOJIHATH BBIYHCIICHHUA C

HppauoOHAJIbHBIMU YU CIIaMU

1.3

HaxonuTe 3HavyeHus creneHed C LeNbIMU MOKa3aTelsiMU U KOPHEH,

BBIYUCIIATH 3HAYCHUA YU CIOBBIX BI)Ipa)KCHI/Iﬁ

14

Oprr JISATh JSUCTBUTEIbHBIC 4uncCJia, BBIIOJHATL IPUKUAKY pE3yJibTaTa

BbI‘*IHCJ'I@HHfI, OLCHKY YHCJIOBBIX BBIpa)KeHI/Iﬁ

VYpaBHEHHUsI U HEPABEHCTBA

2.1

Pemate  nMHElHbIE W KBaJpaTHblE  ypaBHEHUS, YpaBHEHUS,

CBOJAIIUECS K HUM, IPOCTEHIINE TPOOHO-pallMOHAIbHBIE YPABHEHUS

22

Pemats cucteMsl ABYX JTMHEHHBIX YPABHEHUH C IBYMsI [IEPEMEHHBIMU
U CUCTEMBI JByX YPaBHEHUI, B KOTOPBIX OJTHO YPaBHCHUE HE SABIIACTCS

JIMHENHBIM

23

Pemate TekcTOBBIE 3amaun anreOpanvdecKuM CIIOCOOOM C MOMOIIBIO
COCTaBJICHUS] YPaBHEHHUS WJIM CUCTEMbI JIBYX YpaBHEHUU C IBYMs

NEPEMCHHBIMU

24

[IpoBoauTh mpocTeiiine uccaen0BaHusl YpaBHEHUM U CUCTEM ypaBHe-
HUI, B TOM YHClie ¢ IPUMEHEHHEeM rpaduyecKux MnpeacTaBieHuil (Ha-
IIpUMeEp, YCTaHABINBAaTh, UMEET JIM YPaBHEHUE WU

CUCTEMa ypaBHEHUH pelIeHus1, €CIIH UMEET, TO CKOJIBKO)

2.5

Pemats JIMHEHBIE HCPABCHCTBA, KBaJgpaTHBIC HCPABCHCTBA,
M300pakaTh peleHne HEPaBEHCTB HAa YMCIIOBOM MPSIMOM, 3aIUCHIBATh

PCUHICHUC C TIOMOIIIbIO CUMBOJIOB

2.6

Pemrate cumcTeMBI JITUHEHHBIX HCPABCHCTB, CHUCTCMbl HCPABCHCTB,

BKJIIOYArOIMMUE  KBAAPAaTHOC  HCPABCHCTBO, I/I306pa)KaTI) peuIcHue




CUCTCMbI HCPABCHCTB Ha YHCJI0OBOM HpHMOﬁ, 3aIllMCbIBATh PCHICHHUC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcnons30BaTh HEPABEHCTBA IIPU PELIEHUU PA3JIMYHBIX 33124

OyHKIMN

3.1

PacrniosnaBath (PyHKIIMH H3y4eHHBIX BHIOB. [IOKa3bIBaTh CXeMaTHUe-
CKH PAaCIOJIOKEHHE Ha KOOPAWHATHON MIIOCKOCTH TPaduKoB (QyHKIHH
Buna: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B 3aBUCUMOCTH OT

3HaYeHUH K03 (HUIIMEHTOB, OMUCHIBATH CBOKWCTBA (DYHKIIUN

32

[loka3piBaTh  CXE€MaTMYECKH  pACHOJOXKEHHE Ha  KOOPAMHATHOMN
TIocKocTH TpadukoB GyHKIMA BUma y = VX, y = [X| U ONHCHIBaTH

CBOMCcTBa (DYyHKITHIA

33

Crpouts ¥ u300pakaTh CXeMaTHUYECKH TIpadUKH KBaJpaTHYHBIX
(GyHKUMHA, ONHMCHIBATH CBOMCTBA KBAJAPATUYHBIX (QYHKIMHA MO HX

rpagukam

34

PacnioznaBate kBagpaTtuyHyto (GyHKIUIO 10 ¢dopMmyle, MPUBOAUTH
MpUMephbl KBaJpaTUYHBIX (YHKIHMH U3 peasbHOM KU3HH, (PU3HKHU,

reoMEeTpUH

ApudmeTnueckasi U TeOMeTpUYecKasi IpOrpeccuu

4.1

PacrioznaBath apupMeTHUECKYI0 U T€OMETPUUECKYIO MIPOrPECCUU MPU

Pa3HBIX CTIOCcO0ax 3aaHus

4.2

BbINONMHATE BBIYUCICHUS C HCIONb30BaHHEM (opMysn n-TO uieHa
apupMETUYECKON M TEOMETPUUYECKON TMPOTPECCHI, CYMMBI TIEPBBIX N

YJICHOB

43

I/Iso6pa>1<aTL YJICHBI ITOCJIICI0BATCIIbHOCTH TOYKAaMHM Ha KOOpI[PIH@.THOﬁ

IIITOCKOCTH

44

Pemrate 3aga4u, CBA3aHHBIC C YMCJIOBBIMH ITOCJIICA0BATCIBbHOCTAMU, B
TOM 4YHUCJIC 3aJadu U3 peanLHoﬁ KHU3HU (C HCIIOJIb30BAHHUECM

KaJbKYJISITOPA, IIUPPOBBIX TEXHOJIOTHIA)




MHNPOBEPAEMBIE SJIEMEHTBI COAEP/ KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COlePKAHMS
1 Uucna u BIYUCIICHUS
JlpoOu OOBIKHOBEHHBIE M AECATUYHBIC, TEPEXO0Jl OT OJHOW (HOPMBI 3amHCH
1.1 apoOeit k npyroil. IloHsTHE palMOHANIBHOTO YHWCIA, 3aMUCh, CPAaBHEHHE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCEIT
12 ApudmeTrndeckre AeWCTBUS C pallHOHATBHBIMU YucIaMu. Pemenue 3anad u3
' peabHOM MPaKTUKH HA YaCcTH, HAa JPOOH
13 Crenenb ¢ HaTypajJbHBIM IIOKa3aTeJleM: OIpe/eeHne, MNpeoOpa3oBaHUe
' BBIPQ)KEHUI Ha OCHOBE OIPEJIEICHHUSI, 3aIIUCh OOIBIINX YHCET
14 [TponeHThI, 3anKCh NPOIIEHTOB B BUAE APOoOM M JApoOW B BHJE MPOICHTOB.
' Tpu ocHOBHBIE 3a/1a4K HA IPOLIEHTHI, PELICHNUE 3a]a4 U3 PEAJIbHOM MTPAKTUKH
s [IpumeHeHre NPU3HAKOB  JETUMOCTH,  PA3OKEHHE HA  MHOXUTEIU
' HATYpaJIbHBIX YUCET
L6 PeanbHble  3aBUCMMOCTH, B TOM 4ucie mpsMas W oOpaTHas
' MIPONOPLMOHAIEHOCTH
2 AnreOpanyeckre BbIpaKEeHUs
y [lepemenHbIe, YMCIOBOE 3HAUCHUE BBIPAXKEHUS C NepeMeHHO. JlomycTumMeble
' 3HaYEHUS IEPEMEHHBIX
55 [IpencraBneHrie 3aBUCUMOCTH MEXAy BeIMYMHAMU B BUAEC (DOPMYIIBIL.
' Brraucnenus no popmynam
)3 [IpeoOpa3zoBaHne  OYKBEHHBIX  BBIP@XEHHUH,  TOXJIECTBEHHO  pPaBHBIE
' BBIPAKEHUS
2.4 CBoiicTBa CTENEHHU C HATypaJIbHbBIM MTOKa3aTeIeM
55 Opnounensl u MHOrowieHbl. Ctenenb MHOrowieHa. CliokeHue, BbIUMTaHUE,
' YMHO>KE€HUE MHOTOUYJICHOB
6 @DopMyJIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJlpaT CYMMBbI U KBaJpaT pa3HOCTH.
' ®opmyiia pa3HOCTH KBaJAPaTOB. Pa3iioxkeHne MHOTOWIEHOB HA MHOKUTEIH
3 YpaBHeHUs1




VYpaBHeHHE, KOpPEHb YypaBHEHMs, NpaBWia NpeoOpa3oBaHUs ypaBHEHUS,

> PaBHOCHIILHOCTb ypaBHEHUN
s JIuHeitHoe ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEH JIMHEMHOIO
' YpPaBHEHUS, PEUICHNE JTUHEUHBIX YPAaBHEHUIN
33 CocraBiieHne ypaBHEHUI MO YCIOBHIO 3a7aud. PelleHne TEKCTOBBIX 3a/1ad ¢
' IIOMOIIBIO YPAaBHEHUN
3.4 JluneliHoe ypaBHEHUE C ABYMS IEPEMEHHBIMU U €ro rpaduk
CuctemMa ABYyX JIMHEHMHBIX YpaBHEHHWI C JAByMs NEpPEMEHHBbIMHU. PermenHue
3.5 CHCTEM YpaBHEHHUI CITIOCOOOM IMO/ICTAaHOBKH. [IpuMepsI pemeHns TEKCTOBBIX
3a/1a4 ¢ IOMOUIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduxu. OyHKIMNA
4.1 Koopaunara Touku Ha npsiMoit
42 UucnoBble NpOMEXYTKH. PaccTosiHMEe MeXy AByMSI TOUKAMH KOOPIMHATHOU
' psSIMOM
13 [TpsmoyronpHas cuctema kKoopauHat, ocu Ox u Oy. AGcumcca U opAUHATA
' TOYKH Ha KOOPAMHATHOM IJIOCKOCTU
44 ITpumeps! rpadukoB, 3agaHHbIX (opMyiaamu. UTteHue rpadukoB peanbHbIX
' 3aBHCUMOCTEN
4.5 [Tonsarue pynkun. I'paduk pynxmum. CBoiicTBa QyHKITHIA
4.6 Jluneiinas gynkuus, e€ rpaduk. I'paduk pynkumu y = [x|
47 I'paduyeckoe perieHue JMHEHHBIX YpaBHEHUH M CHCTEM JIMHEHHBIX
' YpaBHEHUN
8 KIIACC
Kona IIpoBepsiemMblii 31eMeHT CO/iepP:KAHUSA
1 Hucna v BBIYUCIICHUS
. KBagpatHbiit kopeHb u3 uyucna. I[loHatue 00 HppalMOHANIBHOM 4YHCIIE.
. JlecaTuuHble NPUOIMKEHUS UPPALIMOHAIBHBIX YHCET
CpoiicTBa apu(pMeTHUYEeCKMX KBaJIPAaTHBIX KOpPHEH M UX NPUMEHEHHE K
1.2 peoOpa30BaHMIO YHCIOBBIX BBHIPAKCHUM U BBIYUCICHUAM. JlelicTBUTEIHHBIC
4yucIa
1.3 Crenens ¢ LenbIM NokazateneM u e€ ceoicTBa. CTaHaapTHas 3alKCh Yucaa




2 AnreOpanueckue BhIpaKEHUS
2.1 KBagpartHblil TpEXUIIEH, Pa3I0KEHUE KBAAPATHOIO TPEXUIECHA HA MHOXKHUTEIN
2.2 Anrebpandeckas Apoos. OCHOBHOE CBOMCTBO alre0pandeckoit 1poou
23 CrnoxeHue, BEBIUNTaHNE, YMHOKEHHUE, JieNIeHHE alreOpandeckux Ipooeit
24 PanmonanbHble BBIpaKEHUS U UX IIPe0Opa3oBaHue
3 VYpaBHEHUs U HEPaBEHCTBA
31 KBanpatHoe ypaBHeHue, ¢(opMylna KOpHEH KBaJpaTHOTO ypaBHEHHS.
' Teopema Buera
32 Pemienue ypaBHeHM, CBOASIINXCS K TUHEWMHBIM U KBAaJIPaTHBIM
33 [Tpocreiime 1poOHO-pAIIIOHANIBHBIE YPABHEHHS
I'padmyeckas uHTEepHpeTalys ypaBHEHUN ¢ ABYMsI IEPEMEHHBIMU U CHUCTEM
3.4 JIMHENHBIX YPAaBHEHMI C IByMs NEpeMEeHHbIMU. [Ipumepsl pemenus cucreM
HEJIMHEHHBIX YPABHEHUH C ABYMS IEPEMEHHBIMU
3.5 Perienue TeKCTOBBIX 334 aaredpanyeckuM crnocoooM
3.6 YucnoBble HEPAaBEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HOM IEpeMEHHOM
3.8 PaBHOCHIIBHOCTH HEpPABEHCTB
3.9 JIuneiiHble HEpaBEHCTBA C OAHON MEPEMEHHOM
3.10 Cuctembl TMHEINHBIX HEPABEHCTB C OJHON NIEPEMEHHOMN
4 DOyHKINUU
i1 [Monste ¢ynkmpm. OOnacTh ompeneNeHHs ¢ MHOXKECTBO 3HAYCHUIA
' ¢dynkun. CiocoObl 3a1anus QyHKIHNA
4.2 I'paduk pynkuuu. YteHrne cBOUCTB GYyHKIHNH 110 €€ TpaduKy
43 [Tpumeps! rpadukoB GyHKIUH, OTpaXKAIOUINX PeaJIbHbIe MPOIECCHI
4 OyHKIUY, OMHUCHIBAIONIME TNPAMYI0 M OOpaTHyl NPONOPLUOHATIHHBIE
. 3aBHCHUMOCTH, UX rpaduku
4.5 OyHkuuu y =x? y = x’
4.6 Oyukuuu y = Vx, y = x|
4.7 I'padpuaeckoe pernieHue ypaBHEHHN U CUCTEM ypaBHCHUN

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COIePKAHUS

Yucna ¥ BEIYUCICHUS

1.1

PaHI/IOHaJ'IBHI)IG qucia, UppaovOHAJIBHBIC YHCJIa, KOHCUHBIC U OeCKOHCYHEBIC

JIeCSITUYHBIE APOOH

MHOXeCTBO ASHCTBUTEIbLHBIX YHUCCII, JIECTBUTEIIbHBIC YHCIA KaK OCCKOHCYHBIC

JACCATHYHBIC ]j[pO6I/I. Bzanmmuo OJHO3HAYHOC COOTBCTCTBHUEC MCIKAY MHOXKCCTBOM

12 JIEMCTBUTEINbHBIX YUCET U KOOPAUHATHOM npsiMoii. CpaBHEHUE AEUCTBUTEIbHBIX
qHCeN
1.3 Apudmerndeckue NelCTBUS C IEHCTBUTEILHBIMU YUCTIAMHU
Wsmepenus, npubimxeHus, oueHkd. PazMepbl 00BEKTOB OKPYKAIOLIETO MHpA,
14 JUIUTEIBHOCTh MPOIIECCOB B OKpyskaroleM mupe. [IpubnmkéHHoe 3HaueHue Be-
' JUYUHBI, TOYHOCTh NpubmmkeHusi. Okpyrienue yucen. [Ipukuaka u omeHka
pE3yIabTAaTOB BHIYMCIEHUIN
2 VYpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUs C OQHOU NIEPEMEHHON
22 JIunelinoe ypaBHeHue. Pemenue ypaBHEHUH, CBOIAILUXCS K JIMHEWHBIM
23 KBagpatHoe ypaBHeHue. PelieHne ypaBHEeHUH, CBOASIIUXCS K KBaAPaTHBIM
Y bukBanpatHoe ypaBHeHnue. I[lpuMepnl peleHHs YpaBHEHHMM TpeTbed U
' YeTBEPTOM CTENEHEN Pa3I0KEHUEM Ha MHOXKHUTEIN
25 Pemenune npoOHO-paiMoOHaTbHBIX YpaBHEHUH
2.6 Cucrembl ypaBHEHUI
2.7 YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 rpaduk
2.8 Pemenne cucreM AByX JTMHENHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMU
29 Pewenne cucreM IByX ypaBHEHHM, OJHO M3 KOTOPBIX JIMHEWHOE, a Ipyroe —
' BTOPOU CTEIICHH
2.10 ['padpuaeckas mHTEpIpETALIAS CHCTEMBI YPAaBHCHUI C ABYMS TIEPEMEHHBIMH
2.11 Pemienne TekCTOBBIX 3a7a4 anredOpandeckuM crocooom
2.12 UucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pemienue muHEeMHBIX HEPABEHCTB C OJHOM MEPEMEHHOM
2.14 Pemienue cucrteM JTMHEMHBIX HEPABEHCTB C OJTHOM MEPEMEHHOMN
2.15 KBaaparHble HEpaBeHCTBA
516 I'paduueckass uHTEpHIpeTalusi HEPABEHCTB M CHUCTEM HEPABEHCTB C ABYMS

NEPpEMCHHBIMU




3 DOyHKIMHT

31 KBanpatnunas ¢ynkius, e€ rpadgux u cpoiictBa. IlapaGona, KOOpIaHHATHI
' BEPIIUHBI TapadO0JIbl, OCh CAMMETPHH TapadOJIbI

32 ['paduku pynkuuit y=kx, y=kx+b u ux coiicraa

33 I'paduxu pynkuuii y=k/x, y = x* u ux cBoiicTBa

34 I'pacduku pynkumii, u ux cBoiicTa
4 YucnoBble MOCIE0BaTEILHOCTU

41 Ornpezenenne U CrocoObl 3aaHusl YUCIOBBIX TOCIIEI0BATEIHLHOCTEH. 3a1anue
' MOCIIEI0BATEIHPHOCTH PEKYPPEHTHON (POPMYIION U GOPMYIION 7-T0 YiieHa

42 Apudmerndeckas mporpeccus. Dopmynel  n-TO  WIeHA  apuUPMETHIECKON
' MIPOTPECCUU, CYMMBI TEPBBIX 71 YICHOB

43 ['eomerpuueckass mporpeccus. Dopmysabl n-T0  YieHa T'€OMETPHUECKOM
' MIPOrPECCUU, CyMMBbI MIEPBBIX 7 YJICHOB

44 N300pakeHne dYIeHOB apU(PMETHUECKOH U TI'E€OMETPHUYECKOW MPOTPECCHiA
' TOYKAMU Ha KOOPJAMHATHOM TJIOCKOCTHU. JIMHEWHBIN U SKCIOHEHIHAJIBHBIN POCT

4.5 CrnosxHbIe TPOLEHTHI




HNPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUSA K PE-
3YJbBTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJILHOM ITPO-
I'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Kox npoBepsie- IIpoBepsiemble TpeOOBaHUS K PeIMETHBIM pe3yJbTaTaM 0CBoOe-
MOI'o HHS OCHOBHOI 00pa30BaTe/JIbHOM IPOrpaMMbl OCHOBHOI'O
TpeOOBaHUSA o0mero oopasoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHIMHU: MHOKECTBO, IOJMHOXKECTBO, OIle-
panMy HaJ MHOXECTBaMH; YMEHHE OINEpUpPOBATh MOHATUSAMHU: Trpad,
CBSI3HBIM Trpad, AepeBo, LUKI, MPUMEHITh WX IPH PEIICHUU 3a7ady;
YMEHHUE HCIIONB30BaTh IpauuecKkoe IMpeICTaBIeHHEe MHOXKECTB IS
OMMCAaHUS PEAbHBIX MPOLECCOB U SIBJICHUM, IPU PEUICHUU 3a]a4

U3 JPYTUX Y4eOHBIX IPEAMETOB

YMmenue ONCpUpOBaATh MOHATHAMU: OMPCACICHUEC, aKCHMOMaA, TEOpEMa,
A0Ka3aTeJIbCTBO, YMCHHUEC PACIIO3HABATH MCTUHHBIC M JIOKHBIC BBICKA-
3bIBaHHWA, MMPUBOAUTHL IMPUMCEPLI W KOHTPIPUMCEPHBI, CTPOUTH

BBLICKA3bIBAHHWA U OTPHULAHHA BBICKA3bIBAHUIM

YMeHnue onepupoBaTh NOHATUAMU: HATYPAJIbHOE YUCIIO, IPOCTOE U CO-
CTaBHOC YMCJIO, ACIUMOCTb HATypaJIbHbIX YHUCCJI, IPU3HAKU JCIUMO-
CTH, 11€JI0€ YUCJIO, MOJYJIb YKCIia, OOBIKHOBEHHAs IpOOb U AeCITUYHAS
Ipo0b, CTaHJAPTHBIA BUJ YUCIIA, PALIMOHATBHOE YUCIIO0, UppaAllMOHAIIb-
3 HOE 4YHCI0, apu(PMeTHuyecKuil KBaJpaTHBIM KOPEHb, YMEHHE BBINOJ-
HATH l[GfICTBPISI C yrucCJiaMH, CPaBHUBATH U YIIOPAAOYHBATH YHCJia, IIPECA-
CTaBJISITh YUCJIa HA KOOPAMHATHOM MPSMOM, OKPYIJISATH YHUCIA; YyMe-
HHUE JelaTh IPUKUIKY U OLEHKY

pe3yJibTaTa BbIYMCICHUN

YMeHue onepupoBaTh MOHATUSMH: CTEIEHb C LEIbIM ITOKA3aTeeM,
apumMeTHyecKuil KBaJApaTHBIM KOPEHb, MHOTOWICH, aireOpandeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOU CTEeNeHU 00JIb-
IIe eIMHUIIBI; YMEHUE BBITIONHATEH PAcU€ThI 10 (hopMyIiam, mpeodpas3o-
BaHUA LENbIX, APOOHO-PAMOHANBHBIX BBIPAKECHUH W BBIPAXKECHHHA C
KOPHSIMH, Pa3JIOKEHUE MHOTOWICHA HA MHOXHUTEIH, B TOM YHUCJIE C
UCIONIb30BaHUEM (OpPMYN pa3HOCTH KBaJapaToB H

KBaJpaTa CyMMBbI U Pa3HOCTH

5 YMmenue OIICPUPOBATDH IMOHATHAMU: YHCIIOBOC PaBCHCTBO, YPAaBHCHHUC C




OJIHOM IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C IIEPEMEH-
HOM; yMEeHHe pellaTh JIMHEHHBbIE U KBaJpaTHblE ypaBHEHUS, JPOOHO-
palUOHaIbHBIE YPABHEHUSA C OJHOU IIEPEMEHHOM, CUCTEMBI IBYX JIH-
HEWHBIX YPABHEHUH, JINHEWHbIC HEPABEHCTBA U UX CUCTEMBI, KBAaIpaT-
Hble M JpOOHO-pallMOHATIbHbIE HEPABEHCTBA C OJHOM NEPEMEHHOH, B
TOM YHCJIE IIPY PELICHNUH 3a4a4 U3 IPYTUX IPEIMETOB U IPAKTHUECKUX
3a/1a4; YMEHHME UCIIOJIb30BaTh KOOPAUHATHYIO NIPAMYIO U KOOPAMHAT-
HYI0 IUIOCKOCTb Ul W300pa’keHUs pelleHuit

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKUHUSA, rpaduk QyHKIUH, HYIH
(GyHKIUHU, MPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH BO3pacTa-
HUs, yObIBaHMs, HaumOoJblllee W HaWMEHbIEE 3HAYCHHUS (YHKIMU;
YMCEHUC ONICPUPOBATH NOHATUAMU: IIpAMaAA NPONOPHHOHAIBHOCTD, JIH-
HeiHasg QyHKIMS, KBaJpaTHuHas QyHKLUs, 0OpaTHas NPONOPLHUOHAIb-
HOCTb, Napabosa, runepoosa; yMeHue CTpouTh rpaduku GyHKIHM, uc-
MOJIb30BaTh rpaUKU JUIs ONIpEIeIEHUs] CBOMCTB MPOLIECCOB M 3aBUCH-
MOCTEH, Ul pelleHus 3aJad U3 JAPYrux y4yeOHbIX IpEeAMETOB U
peanbHOM JKU3HHM,; YMEHHE BBIPAXKATh

(dhopmyniaMu 3aBUCUMOCTH MEXTY BEIMUYNHAMHU

YMeHue onepupoBaTh MOHATHAMM: MOCIENI0BATEIbHOCTD, apu(MeTH-
YyecKasi U TeoMeTpUyecKas MPOTPecCUH; YMEHHE HCIOJIb30BaTh CBOM-
CTBa IOCJIE0BATENBLHOCTEH, (POPMyYIIBI CyMMBbI U OOILEro WieHa Mpu
pelIeHny 3aJa4, B TOM 4YMCJE 3ajad U3 JPYrux

y4eOHBIX MPEIMETOB U peabHOMN KU3HU

YMeHue pemarb 3a7aud pa3HbIX TUIMOB (B TOM YHUCJIE HA MPOICHTHI,
JIOJIM ¥ 4acTH, JABIKEHUE, padoTy, IIeHy TOBapOB U CTOMMOCTH MOKY-
MOK ¥ YCJYT, HAJIOTH, 3aJ]a4¥ U3 00JIACTH YIIPaBIEHUS JIMYHBIMU U Ce-
MeHHBIMH (PUHAHCAMM); YMEHHUE COCTABIISATh BBHIPAKEHUS, YPaBHEHUS,
HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4, UCCIIEOBATh IOJIy4YEH-
HOE peIIeHUE U OIICHUBATh MPaBAONOJ00HOCTh

IOJYYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBath MOHATUSAMU: QUTYpPA, TOUYKA, OTPE3OK, MpsMas,
7yd4, JIOMaHasi, yroji, MHOTOYTOJIbHHK, TPEYTOJIbHUK, PAaBHOOCAPEHHBIH
U PaBHOCTOPOHHMN TPEYrOJbHUKH, MPSAMOYTOJBHBIM TPEYTrONbHUK,

MearaHa, OMCCeKTpHUca M BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHUK,




napasiesiorpaMm, poM0, NPsIMOYTOJIbHUK, KBaJpaT, TPANeLus; OKpPYxK-
HOCTb, KpYT, KacaTeiabHasl; 3HaKOMCTBO C NMPOCTPAHCTBEHHBIMU (UTY-
pamu; yMEHHME pellaTh 3a/1a4u, B TOM YUCIIE U3 IOBCEAHEBHOMN JKU3HH,
Ha HaxOXJEHHE I'€OMETPUYECKUX BEIMYMH C NPUMEHEHHEM

M3YYEHHBIX CBOMCTB (puryp u pakroB

10

YMeHue onepupoBaTh MOHATUSIMU: PAaBEHCTBO (UTYpP, PAaBEHCTBO Tpe-
YTOJIbHUKOB; NapajuleIbHOCTh U MEPIEHANKYJISIPHOCTD MPSIMBIX, yroJl
MEXIy NPSMBIMH, MEPHEHAUKYJSAP, HAKIOHHAs, MPOEKIHs, mojaodue
¢uryp, mogoOHbIe TPEYTOJIbHUKH, CHMMETPHUS OTHOCUTEIHHO TOUYKH U
MpsIMOW; YMEHHE pPAclo3HaBaTh PAaBEHCTBO, CUMMETPHIO U Tojo0ue
¢buryp, napaaiesbHOCTh U MEPIEeHAUKYISIPHOCTh MPSIMBIX B

OKpY’KaroIleM MUpe

11

YMeHue onepupoBaTh MOHATHAMH: JJIMHA, PACCTOSHUE, Yroj (Besiu-
YMHA yIJa, CHHYC U KOCHHYC YyIJIa TPEYrOJbHUKA), IUIOIA/b; YMEHUE
OLICHHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYKAIOILIEM MHPE;
YMEHHUE MPUMEHATH (HOPMYJIbl IEPUMETPA U IO MHOTOYTOJIbHU-
KOB, JUTMHBI OKPY>KHOCTH M IUIOHIAIA Kpyra, o0bemMa IpsiIMOyTOJIbHOTO
napajuleJIenune a; yMEHHE IPUMEHATh NPU3HAKM PABEHCTBA Tpe-
YIOJIbHUKOB, TEOPEMY O CyMME YIJIOB TpEyrojbHHKa, TeopeMmy [lu-
¢daropa, TPUTOHOMETPUYECKHE COOTHOIICHUS IS

BBIYHCIICHUA OJIMH, paCCTOHHHﬁ, IIomaaen

12

YMmenue n3o0paxkarh IIOCKue GUTypbl U UX KOMOMHAIIMU, TPOCTPaH-
CTBEHHbIE (UTYPBl OT PyKH, C IOMOIIbIO YEPTEKHBIX UHCTPYMEHTOB
U DJJEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHHIO

13

YMeHue onepupoBaTh MOHATHAMU: MPSMOYTOJIbHAS CHCTEMA KOOPIHU-
HAaT; KOOPAMHATBI TOYKH, BEKTOP, CymMMa BEKTOPOB, IIPOU3BEIACHUE
BEKTOPAa Ha YHCJIO, CKaJSPHOE NPOU3BEACHUE BEKTOPOB; YMECHHE HC-
II0JI30BaTh BEKTOPBI U KOOPAMHATHI i MPEACTABICHUSA NAHHBIX U
pelieHus 3ajad, B TOM 4YHUCIE M3 JAPYTUX Y4eOHBIX

opeaMETOB U pCaHBHOﬁ KU3HH

14

YMeHue onepupoBaTh MOHATUSMH: CTOJOMKOBBIE M KPYIOBbIE JMa-
rpaMMBbl, TaOJIUIBI, CpeiHee apuPMeTHIecKoe, MearaHa, HanoobIIee
U HauMEHbllee 3HAa4YeHHUs, pa3Max YHUCIOBOro Habopa;

yMEHHE U3BJIEKaTb, HWHTEPIPETUPOBAThH U MPeoOpPa3oOBbIBATH




uHpOpMalKIO, MPEACTABICHHYIO B Ta0IMIIaX W HAa AMarpammax, oTpa-
KAIOIIYI0 CBOWCTBA U XapaKTEPUCTHKU PEATbHBIX MPOLIECCOB U SIBJIE-
HUH; YMEHHME paclo3HaBaThb W3MEHYMBBIE BEJIWYMHBI B

OKpY’KalolieM MHpPE

15

YMeHue oneprupoBaTh NOHATUAMU: CIy4YailHBIN OMBIT (CITy4alHBINA KC-
MIEPUMEHT), JIEMEHTApHOE COOBITHE (IJIEMEHTAPHBIN MCXOM) Cydai-
HOTO OTBITa, CITy4aifHOe COOBITHE, BEPOSITHOCTh COOBITHUS; YMEHUE Ha-
XOJUTHh BEPOSITHOCTH CIYYailHBIX COOBITHIA B OMBITaX C PAaBHOBO3MOXK-
HBIMHU 3JIEMEHTapHBIMU COOBITUSMH; YMEHHE pPEIIaTh 3aa4d METOJIOM
OpPraHM30BaHHOTO Tepebopa M ¢ UCHOJIB30BAaHUEM MpaBHUIia YMHOXeE-
HUS; YMEHHE OIICHUBATh BEPOSTHOCTH PEaTbHBIX COOBITUN U SIBICHUH,
MOHUMATh POJIb MPAKTHUUECKHU TOCTOBEPHBIX M MaJIOBEPOSITHBIX COOBI-
THI B OKpY’KaloIlleM MHUpPE W B KHU3HH, 3HAKOMCTBO C IOHSATHEM
HE3aBHCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €T0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMeHnue BpIOUpATh MOAXOIALINN M3yUYEeHHBIH METOJ JJI pPeIllleHus 3a-
a4y, MPUBOAUTH INPUMEpPbl MATEMATHUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNE 3aKOHOB MATEMATHKHU B
HCKYCCTBE, OIMCBIBATH OTIEJIbHBIE BBIAAIOIIUECS PE3YJbTAThl, IOIY-
YEHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKH KaK HAayKH, IPUBOAMUTH IIpUMeE-
Pl MAaTEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBECHHOMU

Y BCEMHPHOHN UCTOPUH




HEPEYEHD 9JIEMEHTOB COJAEPKAHUA, IPOBEPAEMbBIX HA

OI'2 1O MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1 Hucna v BBIYUCICHUS

1.1 Harypanbnbie u neneie uncna. [Ipu3Haky 1eIMMOCTH HENbIX YUCE

s OOBIKHOBEHHBIE W JIECATUYHbIE  ApPOOH, TPOLEHTH, OECKOHEUHBIE
. MEPHOANYECKHE APOOH

13 Panmonanehpie uyucia. ApudMeTudeckue omnepanud ¢ paluoHATbHBIMU
' YHUCIIaMU

14 JlelicTBuTenbHbIE YKcaa. ApupMETUYECKHE ONEpaluu ¢ JeHCTBUTEIbHBIMU
. YyHUClIaMu

s [TpuGnmkEHHBIE BBIYUCICHHS, TPaBWJIa OKPYTJICHUS, NPUKUAIKA U OICHKA
. pe3yJibTaTa BBIYNACIEHUN

2 AnreGpanyeckue BhIpaKEHUS

2.1 bykBeHHbIe BbIpa)keHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)

55 Crenenp ¢ nenslM nokasareneM. CTENEHb C PallMOHAIBHBIM I10KA3aTENIEM.
. CBoiicTBa cTeneHu

23 MHorouseHbl

24 Anrebpanueckas Jpo0b

5 s ApudMeTHYeCKHii ~ KOpeHb  HaTypalbHOW  cTemeHd.  JleHcTBus ¢
' apu(pMETHYECKUMH KOPHSIMHU HATYPaJIbHON CTEIEHU

3 VYpaBHEHMSI U HEPABEHCTBA

31 Lensle u apoOHO-panoHalIbHbIEe ypaBHEHUs. CHCTEMbl U COBOKYIHOCTH
‘ YpaBHEHUI

35 Llenble n apoOHO-panoHaIbHBIE HepaBeHCTBA. CHUCTEMbI U COBOKYITHOCTH
' HEPaBEHCTB

33 Perrenue TekcTOBBIX 3a/1a4

4 YucnoBsle OCIEN0BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUS MTOCIEI0BATEILHOCTEH

4.2 Apudmernueckass W reoMeTpuueckas mporpeccud. Dopmyrna CIOXKHBIX




MPOLIEHTOB

5 OyHKIMA
Oynkus, cnocoOsl 3ananus Gyaknuu. ['paduk dyakuun. O6macte onpene-
JIEHUS] 1 MHOXECTBO 3HaueHu# ¢pyHkuuu. Hynu ¢ynkuun. [IpomexyTku 3Ha-
5.1. KOIOCTOSIHCTBA. [IpOMeXyTKM MOHOTOHHOCTH (PYHKUUH. MakcUMyMmbl U
MUHUMYMbl (pyHkuuu. Hawubonpiiee M HauMeHblee
3HaYeHHe (PYHKIIUU Ha TPOMEKYTKE
6 Koopannats! Ha npsAMON U INIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlekapTOBBI KOOPJIMHATHI HA TUNTIOCKOCTH
7 I'eomerpus
7.1 ['eomeTrpuueckue QUrypsl 1 ux cBoiicTa
7.2 TpeyronbHUK
7.3 MHOroyroasHUKI
7.4 OKpy’>KHOCTb U KpyT
7.5 N3Mepenne reoMeTpruueCKuX BETMYUH
7.6 BexTopsl Ha mockocTr
8 BeposITHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTATUCTHKA
8.2 BepostHOCTB
8.3 KomMOunaTopuka
8.4 MHuoxxecTBa
8.5 I'pader




