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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM U3 OMNOPHBIX KYpCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA O0ECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LMKIOB, €€ OCBOCHHE HEOOXOAUMO st
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4YaromMXcsi HAy4YHbIX MPEACTABICHUM O TIPOUCXOXKJIEHUU U CYIIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIA MATEMAaTUYECKOIO
MOJICJIMPOBAHUSI B HAYYHOM TIO3HAHHUM W B TMPAKTHKE CIOCOOCTBYET
(GbOpMUPOBAHNIO HAYYHOTO MHUPOBO33PEHHUS U KAUECTB MBIIUICHHS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0OecrieynBaeT  pa3BUTHE YMEHHMs  HaOIOIaTh, CpaBHUBATh, HAXOJWTh
3aKOHOMEPHOCTH, TpeOyer KPUTHIHOCTH MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEWCTBHA, BBIBOJIBI, (DOPMYIHPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBIIICHUS OOYYalOIIUXCSA: OHU HCIONBb3YIOT JEAYKTUBHBIE W WHIYKTUBHBIC
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaraeT 3HAYUTENBHBI O00BEM CaMOCTOSTEIBbHOU
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3YyYEHUS OCHOBHOE MECTO 3aHHMMAIOT COJEpP’KATEIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANreOpandyecKkue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxmas w3 3THX COJAEp)KaTEIbHO-METOIUIECKIX
JMHUYN pa3BUBAETCS HA MPOTSHKEHUHU TPEX JIET 3YUEHUSI Kypca, B3aUMOICUCTBYS C
JPYTUMHU €ro JUHUsSMU. B Xoje u3ydeHuss Kypca OOyYaroMIMMCSl TPUXOUTCA
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH SI3bIK. B CBs3M
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JOTUKH, TPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3ieliax MaTeMaTHYECKOTO
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOTo si3bika. CopepikaTeabHOM € CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «YuWcCia W BBIYHCICHUS CIYXXUT OCHOBOM JJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTUYECKOTO MBINIJICHUS, (JOPMUPOBAHUIO YMEHHUS MMOJIH30BATHCS aJTOPUTMaMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATUSA O YMCIE HA YPOBHE OCHOBHOI'O OOUIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



NPEACTABICHUA O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLIEHUE OCBOEHUS YHCIOBOMN
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX aireOpanyecKux JUHUN — « AIreOpandecKue BhIPAKCHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYONHPYETCS BOKPYT  pallMOHATbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IIOCTPOEHUSI MATEMATHYECKUX MOJIEIE, OIMCAHMS IPOLECCOB M  SIBICHUMI
peasibHOrOo Mupa. B 3agaun oOyueHuss anreOpe BXOIAT TakkKe AalibHEHIIEe
pa3BUTHE AJITOPUTMUYECKOTO MBILUIEHUS, HEOOXOIMMOIO, B YAaCTHOCTH, IJIs
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUTSL OIMCAHUS M UCCIIEA0BaHUS Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOJIb30BATh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEHN, CIIY)KUT OCHOBOM MaTe€MaTH4eCKOro mojaenupoBanud. [lpum
TOM CaMU OOBEKThl MAaTEMaTUYECKUX YMO3AKIIOUEHHN U MPUHAThIE B airedpe
OpaBWjia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBaTh U JIOKA3bIBaTh CYXJACHHS, Pa3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAaIJISIIHO PAaCKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM M ydaT HX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO M3 BEAYLIMX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00yUYarOIIXCsl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUKCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPAaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Henento), B 8 kinacce — 136 yacoB (4 yaca B HeAenwo), B 9
kiacce — 136 yacoB (4 4aca B He/IEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yuciia 1 BbIYMCICHUS

Panmonaneheie umcia. CpaBHEHHE, yNOPSAOYMBAaHUE U apUPMETHUECKHE
JEUCTBHS C PAllMOHAJIBHBIMU YMCIIaMU. YHcioBas psiMasi, MOIyJb YHACIIA.

CreneHp ¢ HAaTypaJbHBIM IIOKa3aTeileM M €€ CBOWCTBA. 3alUCh 4WCIa B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TpONOpUMH MpH pEelIeHUM 3ajad, pElIeHuEe 3anad Ha JABM)KEHHEe, paloTy,
MOKYTKHU, HAJIOTH.

JlenmumocTs 1eabix uyncesl. CBOMCTBA JICIMMOCTH.

[IpocTeie u cocraBHble uucia. YErHble W Hedy€THblE uncna. [IpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku nO€IMMOCTA CYMMBI U
IIPOU3BEIACHUS LEJBIX YHCEII IPU PELIEHUU 3a]1a4 C IPAKTHYECKUM COJEPKAHUEM.

HanGomnpiuit o01mumii 1enuTens 1 HauMeHblee o011ee KpaTHOE IBYX YHUCE.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkxeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBnenne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

OpnHounensl. OqHOUNIEH CTaHAAPTHOTO BUJA. CTENEeHb OHOUYIECHA.

MHuorounensl. MHorouneH crasgaptHoro Buzaa. CrTeneHp MHOTOYIEHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIpQXEHHMH, KyO CyMMbl M KyO0 pa3HOCTH JBYX BBIPaXEHHH, Pa3HOCTbH
KBaJIpaTOB JIBYX BBIPD@KECHUI, NPOU3BEIACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepeMeHHon. Kopenb ypaBHeHus1. CBOKCTBA ypaBHEHUI
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEHMHBIX YPaBHEHUM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YpPaBHEHHW C JByMS II€PEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKIMHA

Koopaunara Touku Ha npssMou. UncnoBsle TPOMEXYTKU. PaccTosiHue Mexy
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

@DYHKIMOHAJIbHBIE 3aBUCUMOCTH MEXJy BenuuuHamu. [loHsATne QyHKuuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTHs MakcuMymMa U MUHUMYyMa, BO3pacTaHUsl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

Jluneininas Qynknus, e€ cpoictBa. ['paduk nunenHo ¢Qynkuuu. ['padux
¢byukuuu y = |X|. Kycouno-3aganubie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTne uppanMoHaIbHOrO uMcia. JleHCTBUA C HPpPALMOHATIBHBIMU YHUCIAMH.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBienuss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HAaTypaJbHBIX, LEIbIX, PALMOHAIBHBIX, JIEUCTBUTENBHBIX uHncel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

HetictBusi ¢ ocrtatkamu. OctaTku creneHeil. [IpuMeHeHue oCTaTkoB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXKAIOLIETO MHpa, JJIUTEIBHOCTh IPOIECCOB B
OKpyaroueM Mupe. CTaHIapTHBIN BUJ YHCIIA.

AsredOpanvyecKue BbIPpAKEHUA

Anrebpandeckas apoOb. JlomycTuMble 3HAUYE€HUS TEPEMEHHBIX B JIPOOHO-
palMOHAIBHBIX  BBIpaKeHUsIX. (OCHOBHOE CBOMCTBO anreOpandeckod apoOwu.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brienenue 1enoi yactu anredpandeckoit 1poou.

PanunonanbHbie BBIPAKCHU. ToxecTBeHHbBIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKEHUH.

JlomycTiMble 3HA4YE€HHsS TEPEMEHHBIX B  BBIPAKEHUSAX, COJEPMKAIIMX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPXEHH, ColepKaluX apruPpMETHUECKHUE KBaIpaTHbIE KOPHHU.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPKEHUI, COIEPKAIINX CTEIICHU.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAAPATHOTO YpPABHEHHS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsM. KBagpaTHOE ypaBHEHHE C TapaMeTpoM. PellieHne TEKCTOBBIX 3a/1a4 €
ITOMOIUIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad C MOMOIIBIO JIPOOHO-paIlMOHATbHBIX
ypaBHEHUH. ['papuueckast uHTEpIpeTanus ypaBHEHUH ¢ BYMs IEPEMEHHBIMU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennon. Ctporue u HecTporue HepaBeHcTBa. ClioxkeHne
U YMHOXXCHHME YHCIOBbIX HEpaBeHCTB. OLEHHWBAHME 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pElIEHMH HEPABEHCTBA C OJHOM IIEpeMEHHOW. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHITBHBIE HEPABEHCTBA.

JIuHelHOe HEpPAaBEHCTBO C OJTHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHUM.
Pelienrie TMHENHBIX HEPABEHCTB C OJHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEpEeMEHHOM. PellleHue TEeKCTOBBIX 3ajad C
MTOMOILBIO IMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DOyHKUIMHA

OO6nacTh onpeeneHrsi 1 MHOXKECTBO 3HaueHHM (yHKimnu. CriocoObl 3a1aHus
bynkuunii. ['padux dynkunn. Utenue coiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAXKAIOIMIUX PEATIbHBIE MPOLECCHI.

Jluneinas Qynkrus. DYHKIUU, ONMHUCHIBAIOIIME TPIMYHO U OOpaTHYIO
MPOTIOPITMOHAIIEHBIE 3aBUCUMOCTH, WX TpaduKH.

Oyuxupn Y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| 1 ux cBoiicrsa.
Kycouno-3a1anabie PyHKIINH.



9 KIIACC

Yuciaa v BBIYMCICHUA

Kopenb n-i1 crenenn u ero cBoikcrtBa. CTENEeHb C PalMOHAIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJireOpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TIPeoOpa3oBaHUsl BBIPAKEHHM, COIEpKalluX KOpeHb N-i
crenieHU. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAXKEHUM, COAEPKAIIUX CTETECHb C
palMOHAJIBHBIM IT0KA3aTENEM.

KBagpatueii TpéxuneH. KopHum kBampatHoro tpéxunena. Pasnoxkenue
KBaJPaTHOTO TPEXUJICHA HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aME€Hbl MEPEMEHHOH, rpaUyecKoro MeToJa IMpH PELICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEHHBIX YpaBHEHHUU C ABYMs IEepeMeHHbIMH. ['paduueckuil MeTon
pEIICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHH C JIByMs INepeMeHHbIMU. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEaJbHOU
CUTYaIINH.

HucnoBble HepaBeHCTBA. PenieHne JTMHENHBIX HEpaBEHCTB. J[OKa3aTenbCTBO
HEPaBEHCTB.

KBanparneie HepaBeHCTBAa € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEpaBEHCTB rpa)MyecKUM METOJIOM U METOJAOM HHTEpPBAJIOB. MeTo1 MHTEPBAJIOB
JUIsl pallMOHAIBHBIX HEPABEHCTB. IIpocTelinme HepaBeHCTBA C TapaAMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOILBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMH. PellleHne HepaBeHCTBa C JBYMs
nepeMeHHbIMU. CHCTeMbl HEPAaBEHCTB C JBYMs MEpEeMEHHbIMU. | 'paduyeckuit
METO/1 pEUIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DOyHKUIMHA

Oynkuug.  CpoiictBa  QyHKUMA:  HyId  (QYHKIUHM,  [POMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pacTaHUsl M yObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIEC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUs (PYHKIIUH.

KBagpatnunas ¢ynknus u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienust  3amad.  [loctpoenme  rpaduka
kBagpatnyHo ¢GyHkumu. [lomokeHwe rpaduka KBaapaTUIHOW (QYHKIIUA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkiumii y =ax2, y = a(x — m)?u 'y
= a(x — m)® +n. [Moctpoerue rpadukoB HyHKIMIA ¢ TOMOMIBIO IPEOGPA30BAHHIL.

Jpo6uo-nuneiinas Gyuknus. MccnenoBanue QyHKIIHiA.



®ynkius Y = X' ¢ HaTypaIbHBIM TIOKa3aTeneM N U eé rpaduk.

YuciioBbIe MOCI€10BATEILHOCTH U MPOrPecCum

[TonsiTue uymcnoBoil mocienoBatenbHOCTH. KoOHEuHblE U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIbHOCTb.  MOHOTOHHO
Bo3pactamomas  (yOsiBatomiast)  mociiefoBareabHocTh.  CrocoObl  3amaHust
MIOCIIEZIOBATEIBLHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBl N-TO
YJI€HA, PEKYPPECHTHBIMN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUeCKOol mporpeccuid. Dopmyibl N-ro YjeHa
apumeTrnyeckol U reomeTpuyeckoil nporpeccuil. @opmynbl cyMMBbl MEPBBIX N
YJICHOB apuU(PMETHUECKON U T€OMETPUUYECKON mporpeccuil. 3ajaun Ha MPOICHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBiieHre O CXOAUMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU
OECKOHEYHO yObIBaIOIIEH reOMETPUUECKON IPOTPECCHUH.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYHEBHOI'O
KYPCA «AJTEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY HW  HACTOALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pPean3alii €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3TUYECKHUX MPOOJIeM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTH MAaTEMaTUYECKOIrO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalUuel B [JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIM3ALNM,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

6) ¢pusnmueckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpPECaX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMMOKY M TaKOTO e IpaBa JIPyroro 4yeaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TOCJIECACTBUM JIsi OKPYXAIOUIEH Cpeabl, OCO3HAHHEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPoOJIeM U IMMyTeH UX PEeIIeHus;

8) ajanTanum K M3MEHAKINMMCH YCJIOBHAM COLMAJIBLHON U NMPUPOAHOU
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHUSI, TUTIOTE3bI 00 00BEKTAX M SBJICHHUSIX, B TOM YHCIIC paHEe HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUSA, (OPMYJIMPOBATH M OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CBOEHHS MPOTrpaMMBbl 10 MaTeMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIaJICHUEM YHUBEPCAIbHBIMU
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBIIATH M XapPaKTEPU30BATh CYLICCTBCHHBIE MPU3HAKKM MaTEMATUYECKUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMyIupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBIIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHS
B (hakTax, MAHHBIX, HAONIONCHUSX M YTBEP)KICHUSX, MPEIaratb KpUTESPHH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MMPOTUBOPEUHH;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, NEIyKTUBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

pa30buparh J0Ka3aTeNbCTBA MATEMATHUECKUX YTBEPXKICHHUH (NPSMBIE W OT
MPOTUBHOTO), TPOBOJIUTH CaMOCTOSTEIBHO JIOKA3aTEIhCTBA MAaTEMATHYCCKUX
(GakToOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIUA, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pEIEHHUSA, BbIOMpaTh HauOoliee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyaupoBaTh  BONPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpodiieMy,
CaMOCTOATENILHO YCTaHABIMBaTh MCKOMOE W JaHHOE, (OpMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY JKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTEeMaTHYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYJIMPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENCHHOTO  HAONIOJCHMS, HWCCIACAOBAHMS, OKCICPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3yIbTaTOB, BBIBOJIOB M 0000IIECHNI;

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIAITH HEJOCTATOYHOCTh W M30BITOYHOCTh HMHGOpPMAIMH, JaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a4H;

BBIOMpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOWpaTh (popMy mpencTaBieHus HWHDOpMAIMM W WUIIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OIICHMBATh HAAEKHOCTh MH(POpPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
chOpMYITUPOBAHHBIM CAMOCTOSITEIIBHO.



KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKIACHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M NMHUCHMEHHBIX TEKCTaX, JaBaTh TOSCHEHHUS IO XOAY PEUICHHS 3ajauu,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B XOJIe¢ OOCYXJICHHS 3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COIMOCTABIIATh CBOM CYXICHHUS C CYXKICHUSMU APYTUX YYaCTHUKOB
uanora, oOHapy)KUBaTh pa3jMyhe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
GbopMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHSI,

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOEKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEN ayIUTOpHUH;

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYaTbHON
paboOThl TPU pEIICHWH Y4YEOHBIX MaTEMAaTHYCCKUX 3adad, NPUHUMATh IIeJhb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTUMH UICHAMH KOMAaHIbI, OIICHHBATH
KauecTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIaJa B OOMMN pe3ylnbTar Io
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalUsX,
OpPUMEHTUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSITHS pElIeHUN (MHANBUAYAIbHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEeHIeHUs 3aJaud (WJId €ero
4acTh), BBIOMpaATh CIIOCOO pEIICHUS ¢ YYETOM HMEIOIMIUXCS PEeCypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
peuieHuii ¢ y4éToM HOBOM MH(MOpMAaIUu.

CaMOKOHTPOJIb, SMOIMOHAJILHBIN HHTEJJIEKT:

BJIJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbrara
peleHus: MaTeMaTHYeCcKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUM 3a/1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUYUHBI JOCTHKCHHS WM HETOCTHXKEHUS 1IN, HAXOAUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXAaTh AMOLUHM TPU U3yYECHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Yucsia v BbIYMCIEHUS

PammmonansHbBIE UnCHa.

[lepexoauTh OT 0omHOM (HOPMBI 3aMMKMCH YUCEN K JAPYroi (mpeoOpa3oBHIBATH
JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCENT MpH PEUIeHUU 3aaad, MPOBEIACHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSIOUYMBATH PAllMOHAJIbHBIC YUCIIA.

BrinonHATh, coueras YCTHbIE U NMHUChbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JEUCTBUS C pallMOHATBHBIMU YUCJIaMH, UCIIOIb30BaTh CBOMCTBA YKCEI U MPaBUIIa
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BbINONHATH 1EMCTBUS CO CTETIEHSIMU C HATYpaJIbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yyucia M CTENEHH C HaTypaJlbHBIM IOKa3aTelieM, MPUMEHSTh pa3HOOOpa3HbIC
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUHU PAKTUIECKUX 3a71a4 U 3a/1a4 U3 JIPYTUX YUEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyalluu, BBINOJHATh NPUKUIKY W OIEHKY pe3yibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

Pemate TekcTOBBIE 3amauu  apu(PMETHUECKHUM CIOCOOOM, HCIOJIb30BaTh
TaOJUIbI, CXEMBbI, YEpPTEeXKH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MPU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3a7a4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3bpIBaTh ¥ MPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JITMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIN HATYpaJIbHbBIC YUCIIA.

CBoOOIHO omepupoBaTh MOHITHSAMHU: UYETHOE YHCIIO, HEUETHOE YHCIIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUICHUH 3a/1a4, IPUMEHSATh alroputM EBkima.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CpPaBHEHMI IO MOJTIYJIIO.

AuredOpanveckue BbIPaKEHUS

BripaxxeHust ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CHUMBOJIUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

HaxoauTh 3HaueHuss OYKBEHHBIX BBIpQXCHUW MpPHU 3aJaHHBIX 3HAYCHUSIX
MIEPEMEHHBIX.

Hcnonb30BaTh  MOHSATHE  TOXKAECTBA,  BBIIOJIHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MIPUBEICHUEM MTOJAOOHBIX CJIAraeMbIX, PACKPhITUEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHUCJIE JJIsl YIIPOIIECHUS BBIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKH OOIIEr0 MHOXHUTEJSI, TPYIIUPOBKHU ClaraeMbiX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

[IpuMeHsTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
M3 MAaTE€MAaTUKH, CMEXHBIX TPEAMETOB, U3 PEATHLHOMN MTPAKTUKHU.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU ITOKA3aTEISAMM IS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Mepexoia OT UCXOJITHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBIsieTCA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTes mnpuMepsl Tap 4YUCEN, SBISIONIUXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JByMsI TIEPEMEHHBIMH, TMOJIb3YSACh TpaduKOM, MPHUBOIUTH TMPUMEPHI PEIICHHUS
YpaBHEHUS.

Pemate cucreMsl IByX JIMHEVHBIX YPaBHEHUH € IBYMs IIEPEMEHHBIMU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l NIOJIy4ECHHBIN PEe3yJIbTar.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMOM TOYKH, COOTBETCTBYIOIINE 3aIlaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbI, 3AMCHIBATh YACIOBBIE MPOMEKYTKHU Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C MOMOMIbIO (YHKIHMA HK3BECTHBIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonute 3HaueHne (PyHKIIMMU MO 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaguyeckuid cnocod MpeAcTaBICHHUS W aHauu3a UH(GOpMaLuH,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
IPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DyHKIMU, HauOoJblllee M HaUMEHbILIEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYEOHBIX IPEIMETOB U PEAIbHON KU3HHU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIEepHUPOBATh MOHATHUIMU: KBaJAPATHBIA KOPEHb, apU(PMETHUCCKUN
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHH, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYyJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YUCeJN JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUMCICHUHN, N300paxaTh ACHCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOIb30BAaHUEM PA3HBIX CUCTEM U3MEPECHUI.

J1emMMocCTb.

CBoOOIHO oOmepupoBaTh TMOHSATHEM OCTaTKa IO MOJYJIIO, TNPUMEHSThH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJUTh OCTATKM CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonute AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIeHUE anreOpanueckux Apo0ei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumensTh npeoOpa3oBaHUsl BEIPAXKEHUN JIs1 pEHICHUS Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX IIPEAMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATE TIOHATHE CTENEHHW C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHaabHbIE BEIPAKEHUS.

HaxoauTe nonycrumele 3Ha4€HKS IEPEMEHHBIX B BBIPAXKECHUX, COAEPIKALLIMX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh NpeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

PemaTp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-panioHaNbHBIE YpaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPaBHEHUH C ITapamMeTpaMH.

[IpoBoauTh HCCENOBaHNS YPAaBHEHUM U CUCTEM YPAaBHEHHH, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHME WJIM CUCTEMA YPAaBHEHHUW PEIICHUSA, €CIIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WMHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJa4H MMOJTYUYEHHBIN pe3yJbTaT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[Tonnmate ¥ UCHONB30BaTh (DYHKIMOHAJIBHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE O003HAUYEHMS), ONPENENATh 3HAUCHHE (PYHKIMM IO 3HAYCHHIO
apryMeHTa, OIpeIeIsITh CBOMCTBA QYHKIUH 10 €€ TpaduKy.

Crpouth rpaduku pyHKUUN , OMMHUCHIBATH CBOMCTBA YMCIOBOW (YHKLIHUH IO
e€ rpaduky.

K xoHIity oOyueHus B 9 ki1acce oOy4aromuiics MOTyYuT CIAETYIOUIE MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS N-M CTENIEHU, CTEIIEHHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUH PACCYKICHUN U 10KA3aTEIIbCTB.

CpaBHUBAaTh M  YNOPSAJOYMBATH JICUCTBUTEIBHBIE 4YHUCJA, OKPYIJIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

Auredpanyeckue BbIpaKeHUs

CBOOOIHO oOMNEpUpOBaTH MOHATUEM KBAAPATHOIO TPEXUJIEHA, HAXOAUThH
KOPHM KBaJpaTHOI'0 TPEXWICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, APOOHO-paIlMOHAIIbHBIE YPABHEHHS.

Pemiats HECIOKHBIE KBAIPATHBIE YPABHEHUS C TAPAMETPOM.

Pewlars nmHEVHBIE HEPABEHCTBA, KBAJIpaTHBIE HEPABEHCTBA, MCIOJIb30BATH
METOJI MHTEPBAJIOB, M300pa)kaTh pEIICHHE HEPaBEHCTB Ha YHCIIOBOM MpPSIMOMH,
3aIMCBhIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemate cucremel ABYX JIMHEHHBIX YPAaBHEHHUH C ABYMsI IIEPEMEHHBIMU WU
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE ABJISIETCS JTUHEUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



[TpuMeHsTh METO/IbI PAaBHOCUIIBHBIX MpeoOpa3oBaHUil, 3aMEHbI MIEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHen.

Pemate cHucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NMPSAMOM, 3alUCHIBATh PELIEHUE C IOMOIIBI0 CHMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIIPUMED, B LEJBIX YHACIAX.

[IpoBOANTH KCCIIEIOBAHNS YPABHEHU M CUCTEM YPABHEHUM, B TOM YHCIIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpPaBHEHHE WM CUCTEMA YpPABHEHHUW PEIIECHUS, €CIH HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu alreOpandeckuM Croco0OM C  TMOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
MHTEPHPETUPOBATH NOJYUYECHHbBIE PE3YJIBTATHI B 33JJTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOMHO omnepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLUOHANIBHOCTD, Mapadosa, runep0osia, KyCoOuHo-3adaHHas PyHKIUs.

HccnenoBarh pyHKIUIO 10 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIL:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTb, HAaUOOJIbIlIEE U HAMMEHbILIEE 3HAYEHHSI, ACUMIITOTHI.

Pacno3naBaTh KBaApaTUYHYO (PYHKIMIO 1O (popmysie, IPUBOAUTH TPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

Onpenensaty MoyioxeHue rpaduka KBaapaTUIHOW (PYHKIIUU B 3aBUCUMOCTH
oT ¢ K03 PUITUEHTOB.

Crpoutrb rpapuk KBagpaTMUYHOHM  (YHKUMH, ONHUCHIBATH  CBOWCTBA
KBaJpaTUYHON PyHKIMU 10 €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUYHOW (DYHKIIMM J1JI pEUISHUS 3a]1a4.

Ha mpumepe kBaapatuuHoit (GyHKIMH cTpouTh rpaduk dyaxiun y =af(kx +
b) + ¢ ¢ momosio peobpazoBanuii rpaduka pyukmun Y=Ff(X).

WnmoctpupoBaTh € MOMOIBIO Trpaduka peaibHyl0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y TEOMETPUYECKAsl TPOTrPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (POPMYJITBI N-TO WICHA, PEKYPPECHTHBIM.

BBITIONTHATS  BBIYMCIICHHSI C  HCIOJAb30BaHMEM (OpMya N-TO  diieHa
apu(pMEeTUIECKON U TEOMETPUUECKOM MPOTrPEeCcCHid, CyMMBI TIEPBBIX N YJICHOB.

N300paxaTh WICHBI IOCIEIOBATEILHOCTY TOYKAMH Ha KOOPIWHATHOU
TUIOCKOCTH.

Pemate 3amaum, CBS3aHHBIE C YHUCIOBBIMH ITOCJICIOBATEILHOCTSIMHU, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3naBaTh W TPUBOAUTH TNPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBAIOIINX ) MOCIEI0BATEIHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpuMeHATh METOT MaTEMAaTHIECKOW WHTYKIIUH TIPU PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Ne n/m HanmeHoBaHMe pa3ae/ioB U TeM Kommectso acon JICKTpOHHEIC (HPPOBLIC)
IporpaMMBbL Beero KoHTpoabHbie o0pa3oBaTejbHbIe pecypchl
padoTshI
1 UMCJIA U BBIYUCJIEHU . 11 1
PanmonaneHblie uyncna (MOBTOpEHUE)
5 OVYHKIMU. Koopaunatel u 17 1
rpaduku. OyHKIIUU
3 AJITEBPAMYECKUWE BBIPAXKEHU . 7
Bripaxkenus ¢ nepeMeHHBIMH
4 YPABHEHI/I}E N CUCTEMBI 10 1
YPABHEHMWMW. JIunelinbie ypaBHEHUs
5 UNCJIA U BIUUCJIEHHMS. Crenens ¢ 5
HaTypaJIbHBIM MOKa3aTeleM
5 AJITEBPAMYECKUWE BBIPAYKEHU . 93 1
MHoOro4yieHsl
7 AJITEBPAMYECKUE BBIPAKEHU . 14 1
@opMyIbl COKPAIIEHHOTO YMHOXEHUS
8 UNCJIA U BBIUNMCJIEHUA. JlenumocTh 10
9 OYHKIUUN. Jluneiinas pyHKIHSL 16 1
YPABHEHUA Y CUCTEMBI
10 YPABHEHUMMU. CucremMbl IMHEHHBIX 14 1
ypaBHEHUH
11 [ToBTOpEHME, 0606IH€HI:IC, 3 1
CUCTEMaTH3aIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 8




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LN (pPOBbHIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI

1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa

5 UNCJIA U BIUMCJIEHMS. KBaapaTtHblit 17 1
KOPEHb

3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanpathsie ypaBHeHUs

4 AJITEBPAMYECKUWE BBIPAYKEHU . 17 1
JpoOHO-paliiOHAIEHBIC BEIPAKEHUS

5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS

6 OYHKINN 15 1

-, AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu

8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1

9 [ToBTOpEHME, 0606IH€HI:IC, 10 1
CUCTEeMAaTH3aI¥sl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8




9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM POBbLIE)
n/n NporpamMmbl Bcero Kourpoasunie o0pa3oBaTejibHbIE PeCypChl
padoThI
1 OVYHKINHU 25 1
5 YPABHEHUMS 1 HEPABEHCTBA. 15 1
KBanparHbele HepaBeHCTBA
3 YPABHEHUS 1 HEPABEHCTBA. o5 1
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
4 UHUCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU o5 1
U ITPOT'PECCHUUA
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1
CreneHs ¢ palMoHaIbHBIM MTOKa3aTeIeM
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 34 1
3HAHUUN
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

1 [ToBrOpenue. PanmonaibHble ynciia 1
[ToBropenue. CpaBHEeHUE, YIOPSIOUUBAHUE U

2 apudMeTUYECKHE IEUCTBUS C pallMOHATLHBIMHU 1
qHUCIaMU

3 IToBTOopenue. Yucosas npsimMasi, MOIyJIb YUCa 1

4 [Toropenue. IIponeHThl, 3aIUCH TPOLIEHTOB B BUJIE 1
JIpoOu 1 IpoOH B BHJIC TIPOIICHTOB
[ToBTopenue. Tpu OCHOBHBIE 33Ja4l HA IPOLICHTHI

6 [ToBTOpenue. Tpu oCHOBHBIE 3a7aUl HA MPOLICHTHI

7 [ToBTOpeHue. Penienrie TEKCTOBBIX 3a1a4 1
apru(METHUECKUM CIIOCOO0M
[ToBTOpenue. Pemenne 3ana4 u3 peaabHON

8 MPAKTUKU Ha YaCTH, JPOOU, IPOLIEHTHI, TPUMEHEHNE 1
OTHOLICHHUH U IPONOPLUI NPU PEIIEHUH 3a1a4
IToBTOpenue. Pemenne 3ana4d u3 peaabHON

9 MPAKTUKU Ha YaCTH, IpOOH, MPOLIEHTHI, TPUMEHEHNE 1
OTHOILIEHHUH W ITPONOPLUHI IPU PELICHUU 33]1a4

10 [ToBTOpeHnue. PeanpHble 3aBUCUMOCTH; PELIEHUE 1
3aJa4 Ha JABM)KEHUE, padoTy, MOKYIKHU, HAJIOTH

11 KonTtponbHas padora no Teme "PanmonanbHble 1 1
guciaa'

12 Koopaunara Touky Ha IPsIMOiA 1




13

Hucnossle IPOMEKYTKU

14 YuciioBbIe TPOMEKYTKH

15 PaccrosiHre Mex 1y IByMsl TOYKaMHU KOOPAMHATHOU
pAMO

16 [IpsimoyromnbpHas cucrema koopauHat. Adciucca u
OpAMHATAa TOYKHU Ha KOOPAMHATHON TTIOCKOCTH

17 [TpsamoyronbHas cucrema KoopAuHatT. Abcrucca 1
OpAMHATa TOUYKU Ha KOOPAMHATHOMN INIOCKOCTH

18 [Tpumeps! rpadukoB, 3axaHHBIX GopMyTamMu

19 Urenue rpad)uKOB pealibHbIX 3aBUCUMOCTEN

20 @DyHKIMOHAIbHbIE 3aBUCUMOCTH MEXY
BEJIMYMHAMU

21 [onsarue Gpynkiun. OyHKIUSA KaK MaTeMaTHYECKast
MoOJIeJ b pealbHOT O Ipolecca

99 [Tonstue Gynkuu. OyHKIUSA KaKk MaTeMaTHYecKas
MO/IEJIb PEANbHOTO Mpolecca

93 [Tonstue Gynkun. OyHKIUSA KaK MaTeMaTHYecKas
MO/IeJIb PEANbHOTO Mpolecca

24 OO6nacth ornpezenenus U 001acTh 3HAYCHU N
byHKIIUA

o5 Ob6nacTe onpeaeneHus U 00JIaCTh 3HAYCHUIA
byHKIIUN

26 Crioco0b! 3a1aHust PYHKITUH

27 I'paduk pynkunu

28 KonTtponbhas padora no Teme "Koopaunats! u
rpa¢puku. OyHKIIH"

29 BripakeHue ¢ mepeMeHHbIMU. 3HAYCHHE




BBIPpAXKCHUA C ICPCMCHHBIMU

Bripaxkenue ¢ nepeMeHHbIMU. 3HaYCHUE

30 BBIPAXEHUS C IEPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHbIMU. 3HAaYCHUE
BBIPa)KEHUS C IEPEMEHHBIMU

32 [IpencraBieHue 3aBUCMMOCTU MEX/ly BETMUMHAMHU
B BUJIE POPMYJIBI

33 [IpencraBieHne 3aBUCMOCTH MEX/ly BETMUMHAMU
B BUJIE POPMYJIBI

34 Boruncnenus no gopmynam

35 Beraucnenus mo ¢popmynam

36 VYpaBHeHue ¢ oaHOM nepeMeHHol. Kopenb
ypaBHEHUS

37 CaolicTBa ypaBHEHUH C OHON IIEpEMEHHOM

38 CBolicTBa ypaBHEHUH C OAHON IIEPEMEHHOU

39 PaBHOCHIIBHOCTD ypaBHEHHIHA

40 VYpaBHEHME KaKk MaTEMATUYECKasI MOJIENb PEAIBHON
CUTyalluu

41 Yucno KopHEN JTMHENHOTO ypaBHEHUS

42 Yucno KopHEH TMHENHOTO YpaBHEHUS

43 Pemenne TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO JINHEHHBIX
yYpaBHEHUN

44 JIuHeitHoe ypaBHEHUE, coaepKallee 3HaK MOTYJIst

45 KonTtponbHas pabota no Temam "Bripaxenus ¢
nepeMeHHbIMH", "JIMHEHbIE ypaBHEHUS"

46 CreneHb ¢ HaTypaJbHBIM [10KA3aTEIEM

47 CBOIICTBa CTETICHU C HATYPAJIbHBIM ITOKA3aTEIeM




48

CBoiicTBa CTENEHU C HATYpaJIbHBIM IMOKa3aTEIeM

49 CBOIICTBA CTETNICHU C HATYPAJIbHBIM ITOKA3aTEIEM

50 3anuch 4yKucia B ASCATHYHON MO3UIIMOHHOM CHCTEME 1
CUHCIIEHUS

51 3anuch 4yKucia B ASCATHYHON MO3UIIMOHHOM CHCTEME 1
CUHCJICHHS

59 Onuounenbl. OTHOWICH CTaHIAPTHOTO BUJA. 1
CreneHp OMHOYIECHA

53 Onnounensl. OMHOWIECH CTaHIAPTHOTO BUJIA. 1
CreneHp OMHOYIECHA

54 MuorowieHsl. MHOTrO4IEeH CTaHJAPTHOTO BUAA. 1
CreneHp MHOIOWICHA

55 MHorouaeHbl. MHOTOYICH CTaHIaPTHOTO BUA. 1
CTeneHb MHOTOYJICHA

56 CroKeHne U BEIYUTaHUE MHOTOYJIEHOB 1

57 CrnokeHne U BEIYUTaHUE MHOTOYJICHOB 1

58 CrnokeHne U BEIYUTaHUE MHOTOYJICHOB 1

59 YMHOXKEHUE U JICIICHHE MHOTOYJICHOB 1

60 YMHOKEHUE U JIeIEHHE MHOTOUYJICHOB 1

61 VYMHOXEHHUE U JIeJIEHNE MHOTOWIEHOB 1

62 YMHOKEHHUE U JIeJIEHHE MHOTOYJICHOB 1

63 [TpeoOpazoBaHMe IEIOTO BBIPAKCHHSI B MHOTOWICH 1

64 [IpeobpazoBanue 11eI0T0 BRIPaKEHUS] B MHOTOUJIEH 1

65 [IpeoOpazoBanme 1ETOTO BEIPAKEHHS] B MHOTOWICH 1

66 Kopau mHOrOowieHa 1

67 Kopuu MHOTOUIEHA 1

68 ToxnectBo. ToxxaecTBeHHBIE TIPe0OPa30BaHU 1




anreOpanyecKuX BhIPaKEHHI

ToxxnectBo. ToxxaecTBeHHBIEC TPEOOPa30BAHUS

69 anreOpanyecKuX BhIPaKEHHUH

70 ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHUs
ayireOpanyecKux BbIpaKeHUI

71 ToxnectBo. ToxxaecTBeHHbIE TIPe0OpPa30BaHU
anreOpanyecKrX BhIPasKEHHI

79 ToxnectBo. ToxxaecTBeHHbIE IPe0OpPa30BaHU
anreOpanyecKnX BhIPaKEHHUIH

73 Jloka3aTenbCTBO TOXKIECCTB

74 KonTtponpsHast padora no temam "CrerneHs ¢
HaTypaJIbHbIM Noka3zateneM", "MHorowieHs!"

75 KBagpaT cymMMbI M KBaJIpaT pa3HOCTH ABYX
BBIPAKECHUI

76 KBagpar cyMMBI HECKOIBKHX BBIPAKEHHUN

77 Ky0 cyMMBI 1 Ky0 pa3HOCTHU JABYX BbIpa)KEHUH

78 Pa3zHoCTh KBaJpaTOB JABYX BBIpAXKEHUN

79 [IpousBenenne pa3HOCTH U CYMMBI IBYX
BBIPKECHUI

80 [Ipou3sBenenne pasHOCTH U CYMMBI JIBYX
BBIPAXKECHUM

81 CymMa 1 pa3HOCTb KyOOB JIBYX BbIpa)KEHUI

82 CyMMa U pa3HOCTb KyOOB JIBYX BBIpayKEHHIM

83 PaznoxeHre MHOTOWIEHA HA MHOKHTEIH

84 [IpousBenenne pa3HOCTH CYMMBI ABYX BBIPaXKEHHUH,

85

CyMMa U pa3HOCTh KyOOB JIBYX BbIpaKeHHM

Paznoxxenne MHOro4eHa Ha MHOXKHUTEIH




86

Brinecenue O6IJ_[CI‘O MHOJKHTEIIS 32 CKOOKHU

87 MeTtoa rpynmnupoBKH

88 KonTtponpHas padora no teme "®dopmyIs 1
COKpAILIEHHOTO YMHOXKEHUS"

89 JenumocTh meinbix uyncea. CBOHCTBA JETMMOCTH

90 JenumocTs 1enbix ynceil. CBoMCTBa ASIMMOCTH

91 [IpocTtsie u coctaBHbIe uncna. YETHBIE U HEUETHBIE 1
qrcia

92 [Tpusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11

93 [Ipu3naku nenmmmocTw Ha 2, 4, 8, 5, 3,6, 9, 10, 11

94 [Tpu3Haku AETMMOCTH CyMMBI U IIPOU3BEIECHUS 1
IEJIBIX YMCEeIT TIPU PEIICHUH 3a/1a4

95 Haubonpmmii o0muit renurens 1 HaMMeHbllee 1
o0111ee KpaTHOE ABYX YHCEN

96 B3anmMHO mpocThie uncna

97 Anroput™ EBknmna. [lenenue ¢ octatkom

08 CpaBHEHUS TENBIX YUCEI 10 MOAYIIO0 HATYPaTHHOTO 1
qrcia

99 Jluneiinas QyHkius, e€ cBoiicTBa 1

100 Jluneiinas QyHkius, e€ cBoiicTBa 1

101 Jluneitnast pynkuus, e€ cBoiicTa 1

102 I'paduk nuneitHoON QyHKIIUN 1

103 ['paduk muHeHON QyHKIIH 1

104 I'paduk nuneitHoON QyHKIIUN 1

105 ['paduk nmuHeHOM QyHKIIH 1

106 I'paduk pyHkumm y = | X | 1




107 I'paduk pynkumm y = | x | 1
108 I'paduk yakmmm y = | X | 1
109 I'paduk pynkuum y = | X | 1
110 Kycouno-3anannbie GyHKuun 1
111 Kycouno-3aannpie ¢ yHKIIMH 1
112 Kycouno-3anannsie GyHKINN 1
113 Kycouno-3anannsie GpyHkuuu 1
114 KonTtponpsHas padora no Temam "Jlemumocts",

"Jluneitnas GyHKImIS"
115 VYpaBHeHuUE ¢ IBYMs IEPEMEHHBIMU
116 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU
117 I'padux TMHEHHOr0 ypaBHEHHs C ABYMS

TIepEMEHHBIMH
118 I'padux TMHEHHOr0 ypaBHEHHS C ABYMS

HepEeMEHHBIMU
119 CucreMbl TUHEHHBIX YpaBHEHUN € ABYMS

TIepEMEHHBIMH
120 Cuctembl TUHEHHBIX YpaBHEHUH C ABYMS

HepEeMEHHBIMU
121 I'paduueckuit MeTo1 pelIeHNs] CUCTEMBI JIMHEHHBIX

YPaBHEHMH C IByMsI TE€pEMEHHBIMHU
199 ['paduaeckuiit MeTox perIeHUs] CUCTEMBI IMHEWHBIX

YpaBHEHHI C IBYMsI TEPEMEHHBIMHU

Pewienne cucreM TUHEHHBIX YPAaBHEHUN C IBYMsI
123 NEPEMEHHBIMH METOIOM MOJCTAHOBKH U METOI0M

CIIO’KEHUS
124 Pewienne cucreM TUHEHHBIX YPABHEHUN C IBYMsI




MNEPEMCHHBIMU METOIOM IMOJACTAHOBKHU U METOAOM
CJIOKCHHUA

Pewienne cucreM TMHEHHBIX YPAaBHEHUN C IBYMsI

125 MIEPEMEHHBIMU METOJIOM IMOJCTAaHOBKH U METOJIOM
CJIO’KEHUS
Pemienue cuctem JIMHEHHBIX YpaBHEHUM C IBYyMS

126 HEPEMEHHBIMHU METOIOM IOJCTAHOBKH U METO10M
CIIO’KEHUS

127 Cucrema 1ByX JUHEHHBIX YPABHEHUH C ABYMs
HEPEMEHHBIMH KaK MOJIENb PeabHON CUTYalluu

128 KonTpoapHas padora o Teme "CrUcTeMbI THHCHHBIX
ypaBHEHUI"

129 [ToBTOpenue u o6o0menue. Boipaxxkenus ¢
TIepEMEHHBIMH

130 [ToBTOpenue u 0606menue. CTeneHs ¢
HaTypaJbHbBIM [T0OKa3aTelleM
[ToBTOpenue u o6odmeHrne. OHOUTIECHBI U

131 MHoOrousieHbl. ToxX/1ecTBEHHbIE TPe0Opa30BaHUS
anredpandeckux BbIPAKEHUN

132 [ToBTOpenue u 06061meHne. opmMyIibl
COKPAILLIEHHOTO YMHOXEHHUS

133 [ToBTropenue u o6o0mmenue. Koopaunatsl u
rpaguKy.

134 [ToBTOpenue u o6odmenue. Jluneitnas GpyHkuus u
€€ CBOICTBa

135 Wrorosast KoHTpOJIbHAS paboTa

136 [ToBTrOopenue u o6o0menue. Perenue cucrem

JIMHEUHBIX YPAaBHEHUH C ABYMs [IEPEMEHHBIMU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8 KVIACC

136

Ne i/

Tema ypoka

Bcero

KoaudecTBO 4acoB

KonTposbHbie padoThl

1 YuciioBbie HEPABEHCTBA 1

2 CBolicTBa YHUCIOBBIX HEPABEHCTB 1

3 CBoiicTBa YHMCIIOBBIX HEPABEHCTB 1

4 Jloka3zaTenbCTBO HEPABEHCTB 1

5 HepaBenctBo ¢ nepemenHoii. CTporue u HecTporue 1
HEPaBEHCTBA

5 HepasenctBo ¢ nepemenHoii. CTporue u HeCTporue 1
HEpaBeHCTBA

7 CrnoxeHue 1 YMHOKEHUE YHUCIIOBBIX HEPABEHCTB. 1
OneHnBaHNe 3HAYCHHUS BBIPAKECHUS

3 CrnoxeHue 1 YMHOKEHUE YHCIIOBBIX HEPABEHCTB. 1
OneHnBaHNe 3HAYCHUS BBIPAKECHUS

9 [TonsATuHe O perIeHnu HEPaBEeHCTBA C OJTHOU 1
IepeMEHHON. MHOK€eCTBO PEIICHNUI HEPaBEHCTBA

10 PaBnocunbHbIe HepaBeHcTBA. HepaBeHcTBO- 1
CJIEJICTBUE

11 YucnoBble TPOMEXKYTKH 1

12 JInHeliHOE HEPABEHCTBO C OJHON MEPEMEHHON U 1
MHO’KECTBO €TI0 PEIIECHUN

13 Pemenne mTMHEHHBIX HEPABEHCTB C OJTHOU 1




MEPEMEHHOMN

Pelienue TMHEHHBIX HEPABEHCTB C OAHOM

14 . 1
[IEPEMEHHOI

15 Pelienue TMHEHHBIX HEPABEHCTB C OJAHOM 1
NepEeMEHHOMN

16 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU 1
MEPEMEHHOM

17 CucTembl TUHEHHBIX HEPABEHCTB C OJHOU 1
MIEPEMEHHOMN

18 Penienune TekCTOBBIX 3a/1au C MOMOIIBIO TMHEHHBIX 1
HEPABEHCTB C OJJHOM MePEMEHHOM

19 KonTtponpsHas padora no teme "HepaBencrsa"

20 KBaapatHbie KOpHH

21 ApudmeTnueckuil KBaJpaTHbIH KOPEHb U €r0 1
CBOMCTBA

29 Apudmerndeckuil KBapaTHbII KOPEHb U €r0 1
CBOMCTBA

93 ITonsATHE MPpALMOHAIILHOTO YKcIIa. JlercTBuUs ¢ 1
UppalMOHATBLHBIMU YUCIAMH

24 CBoiicTBa 1EMCTBUH C UPPALMOHAIBHBIMH YHCIAMHU 1

25 CBolicTBa AEWCTBUN ¢ UPpALIMOHATIBHBIMU YHCIAMHU 1

26 CBoiicTBa ACWCTBUI ¢ UPPAMOHATHLHBIMH YHCIAMH 1

27 CpaBHeHuE UppalOHaIbHbBIX YUCEI 1

28 CpaBHEHHE UPPAMOHATBHBIX YHCEI 1
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.

29 [IpencraBieHns O paCIIMPEHHSIX YACITOBBIX 1

MHOXKECTB




I[OHYCTI/IMBIG 3HAYCHHA IICPCMCHHBIX B

30 BBIPOKECHHSX, COACPIKAITUX apu(DMETHICCKUE
KBaJ[paTHbIC KOPHU
JlonycTuMble 3Ha4E€HUS IEPEMEHHBIX B

31 BBIPKEHUSX, COACPIKAIINX apuPMETUIECKHE
KBaJlpaTHbIE KOPHU

39 ToxnecTBeHHbIE IPe0Opa30BaHUs BEIPAKEHUIH,
coJepKanmx apupMeTHIECKIE KBaIpaTHbIe KOPHU

33 ToxnecTBeHHbIE IPe0Opa30BaHUs BEIPAKEHUI,
coJiepKaluX apu(pMeTHIECKIe KBaIpaTHbIe KOPHU

34 ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,
coJepKanux apupMeTHIECKIE KBaIpaTHbIe KOPHU

35 ToxnecTBeHHbIe IPe0Opa30BaHUs BEIPAKEHUI,
coJiepKalnX apupMeTHIecKre KBaJipaTHble KOPHU

36 Konrtponsnas padorta no reme "KBaaparHbiii
KOpEHb"

37 KBanparaoe ypaBHeHUE
dopmyiia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.

38 KonnyecTBo neiicTBUTENBHBIX KOPHEN KBaJpaTHOIO
ypaBHEHUS
dopmyIia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.

39 KonnuectBo neficTBUTENBHBIX KOPHEH KBaIpaTHOTO
ypaBHEHUS
dopmysa KOpHEH KBaJIpaTHOTO ypaBHEHHUSI.

40 KonnyecTBO 1eHCTBUTENBHBIX KOPHEW KBaIPATHOTO
ypaBHEHUS

a1 ®dopmysa KOpHEN KBaJIpaTHOTO ypaBHEHUSI.

KonnuecTBO NeMCTBUTENBHBIX KOPHEN KBAIPATHOTO




ypaBHEHUS

42 Teopema Buera

43 Teopema Buera

44 YpaBHEHUsI, CBOJAUMBIE K TUHEHHBIM YPaBHEHUAM
WIM K KBaJPaTHbIM YPaBHEHUAM

45 VYpaBHEHUs], CBOAUMBIE K JINHEWHBIM YPaBHEHUAM
WIM K KBaJPaTHbIM YPaBHEHUAM

46 KBaznpaTHOe ypaBHEHUE C MapaMeETPOM

47 Pemenue kBaapaTHBEIX ypaBHEHUH C TapaMeTpaMu

48 Pemenne kBagpaTHbIX ypaBHEHMI C ITapaMeTpaMu

49 [TonsiTve 0 pelIeHNH HEPABEHCTBA C OJJHOU
IIEpEMEHHON. MHOKECTBO PEIICHNUI HEPABEHCTBA

50 Pemenue kBagpaTHEIX ypaBHEHUH, COAEpKALLUX
3HAK MOJYJIs

51 Pemrenne kBagpaTHBIX YpaBHEHHM, COAECPKALUX
3HAaK MOJYJIS

59 VYpaBHEHME KaKk MaTEMATUYECKasI MOJIENb PEAIBHON
CUTyalluu

53 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOLIBIO
KBaJIpaTHBIX YPaBHEHUU

54 KonTponbhas pabota no reme "KBagparHeie
ypaBHeHuUs"

55 PannonansHble BbIpaKeHUS

56 ToxaecTBeHHbIE TPeoOpa30BaHus palliOHATIBHBIX
BBIPAKECHUI

57 ToxxaecTBeHHbIE TPeoOpa30BaHMUs palliOHATBHBIX

BBIPAXKEHUI




ToxiecTBeHHBIE TPEOOPA30BAHMS PALIMOHATBHBIX

58 . 1
BBIPAKCHU I
59 ToxnecTBeHHbIE TPe0OpPa30BaHUs PALMOHATBHBIX 1
BBIPAKCHUM
AnreGpanueckas Apo0b. JlomycTumble 3HaYESHUS
60 MIePEMEHHBIX B IPOOHO-PAIIMOHATILHBIX 1
BBIPAKCHUSIX
Anrebpanueckas Apo0b. JlomycTumble 3HaYSHUS
61 MIEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX 1
BBIPAKCHUSIX
Anrebpanueckas 1po0b. JlomycTuMble 3HaAYCHUS
62 NIEPEMEHHBIX B IPOOHO-PAITMOHATBHBIX 1
BBIPAKCHUSIX
63 OCHOBHOE CBOWCTBO aJIreOpanvecKoi qpoou 1
64 OcHOBHOE CBOWCTBO anredbpanyeckoi Apoou 1
65 CrnosxeHue ¥ BBIYUTaHHUE alredpanyeckux Ipooeit 1
66 CrnoxeHue U BIYUTaHHE areOpandeckux Apooeit 1
67 YMHOXEHUE U JeJIeHHEe anreOpandecKux Apooeit 1
68 YMHOXeHHE U JiefieHre anredpandeckux Apooeit 1
69 YMHOKEHHUE U JICJICHHE alreOpandecKux apooei 1
70 BosBenenue anredpandeckoit 1podH B CTETIEHb 1
71 KonTponbhas pabota no reme "J{poGHo- 1
palroOHaIbHbIE BBIpAXKEHUA"
72 JpobHo-patinoHallbHbIE YpaBHEHUS 1
73 Pemenune npoOGHO-palliOHAIBHBIX YPAaBHEHHIH, 1
CBOJISIIMXCS K IMHEWHBIM ypaBHEHUSIM
74 Pemenue npoOHO-paninoHaIbHBIX YPAaBHEHUH, 1




CBOAAIIIUXCA K JIMHEHHBIM YpaBHCHHUAM

Pemenne npoO6HO-pallMOHAIbHBIX YPaBHEHUH,

& CBOJALLUXCS K JINHEHHBIM YPAaBHEHUSIM

76 Pemenue 1poOHO-paliMOHAIbHBIX YPABHEHUIH,
CBOJAIIMXCS K KBaJPAaTHBIM YPaBHEHUAM

77 Pemenue npoOGHO-paIlOHAIEHBIX YPAaBHEHHIA,
CBOJALIUXCS K KBaJJPaTHBIM YPaBHEHUSIM

78 Penienue npo6HO-paliiOHAIBHBIX YPAaBHEHUIH,
CBOJSLIUXCS K KBaJJPaTHBIM YPaBHEHUSIM

79 Pemienue npo6GHO-paliiOHaIBHBIX YpaBHEHHH
METOJIOM 3aMEHbI IIEPEMEHHOU

80 Pemenne npoOGHO-paIlOHAIEHBIX YpaBHEHHHA
METO/I0M 3aMEHBI IEPEMEHHON

81 Pemienune npo6GHO-paIiiOHABHBIX YpaBHEHHH
METO/IOM 3aMEHBI IEPEMEHHON

82 Pemenune npo6GHO-paIiOHAIBHBIX YpaBHEHHH
METOJIOM 3aMEHBI IEPEMEHHON

83 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO APOOHO-
palMOHAIbHBIX YPaBHEHUHN

84 Penienne TeKCTOBBIX 3a/1a4 € MOMOUIBIO IPOOHO-
paloHaIbHBIX YPAaBHEHHUN

85 Penienne TeKCTOBBIX 3a/1a4 € MOMOIIBIO IPOOHO-
paloOHaIbHBIX YPAaBHEHHUN

86 Pemenne TekcTOBBIX 3a/1a4 ¢ TOMOIIbIO APOOHO-
palMOHATBHBIX YPaBHEHUI

87 Penrenne TeKCTOBBIX 3a/1a4 € TOMOLIBIO IPOOHO-
palMOHAIbHBIX YPAaBHECHUN

88 Pemenne TeKCTOBBIX 337124 ¢ TOMOIIBIO APOOHO-




palMOHAIbHBIX YPAaBHECHUMN

['paduyeckas uHTEpIpeTaALUsl ypaBHEHUI C IBYMS

89 1
MIEPEMEHHBIMU

90 KoHnTtponbnas padota mo teme "J[pobHo- 1
palMoOHAIbHBIE YpaBHEHUS"

01 OO6nacTp omnpeneneHuss 1 MHOKECTBO 3HAUCHHIA 1
byHKITUN

92 O6unacTh onpeaeneHuss © MHOKECTBO 3HAYCHUIA 1
GyHKITUN

93 CniocoObI 3a1anus QyHKIUN

94 I'padux pynkumm
UreHue cBOUCTB pyHKIINU 1O €€ TpaduKy.

95 [Tpumeps! rpadukoB PyHKIHIA, OTPAKAOIIUX 1
peasbHbIE TPOLIECChHI

9 OYHKIWH, OMICHIBAIOITUE MPSMYIO H 00paTHYIO 1
MPOTMOPILUOHATIEHBIE 3aBUCUMOCTH, UX TpaduKu

97 OYHKIWH, OMICHIBAIOITUE MPSMYIO H 00paTHYIO 1
MPOIOPIIMOHAIIEHBIC 3aBUCHMOCTH, X TPapuKu

08 OYHKIINH, OMHUCHIBAIOIIUE MPSMYIO H 00OpaTHYIO 1
MPOTMOPIUOHATIEHBIE 3aBUCUMOCTH, UX TpaduKu

99 Oynkius Y = X2 1 e€ cBoicTBa 1

100 OyHkuus Y = X2 u e€ cBOMCTBa 1

101 Oyukuus Y = X3 u e€ cBoiicTBa 1

102 OyHKIMSA Y =K/X U €€ CBONCTBA 1

103 OyHKIHS Y =K/X U €€ CBONCTBA 1

104 @OyHKIMS Y =VX U e€ CBOMCTBa 1

105 KontponsHas padora o teme "®dynkuun" 1




106 CreneHs ¢ IEIbIM II0Ka3aTelIeEM 1

107 CBOICTBA CTEIIEHHU C LIEJILIM ITOKA3aTEIEM 1

108 CBolicTBa CTCIICHH C ILICJIBIM ITOKa3aTeIeM 1

109 CBolicTBa CTCIICHH C IICJIBIM ITOKa3aTeIeM 1

110 [TpeoOpazoBaHue BBIpAXKCHHH, COIEPIKALTUX 1
CTEIEHH C IEJBIM IT0Ka3aTeIeM

111 [IpeoOpazoBanue BEIpaXEHUH, COTECPIKALTUX 1
CTEIIEHH C I[EIbIM II0OKa3aTeIeM

112 [TpeoOpa3zoBaHue BBIPAKCHHIA, COICPIKAIIIX 1
CTEIEHH C IEIBIM IT0Ka3aTeIeM

113 CranjapTHBIN BUJI YKCIia

114 CrangapTHbIf BUJ yncia

115 JIecTBHS ¢ YMClIaMu, 3alIMCAaHHBIMU B CTAHIAPTHOM 1
BHJIC

116 JlelicTBUA C ynCiIaMH, 3alIMCAHHBIMHA B CTAHJIAPTHOM 1
BHJIE

117 Pazmepbl 00bEKTOB OKPYKAIOIIET0 MHPA, 1
JUTHTEITLHOCTB TIPOIIECCOB B OKPYXKAIOIIIEM MUPE

118 Pazmepbl 00bEKTOB OKPYIKAIOIIET0 MHPA, 1
JUTUTETTLHOCTH MIPOIIECCOB B OKPYKAIOIIEM MHUPE

119 Pa3mepbl 00bEKTOB OKpYKaIOLIEro MHUpa, 1
JUTHTEITLHOCTB TIPOIIECCOB B OKPYXKAIOIIEM MHPE

120 JleneHnue ¢ octraTkoM 1

121 CpaBHEHUS TEJIBIX YHCEIT IO MOJIYJIIO HATYPaIbHOTO 1
qypcia

122 CpaBHEHUS TIENTBIX YHCEIT TI0 MOJIYJIIO HATypaTbHOTO 1

qHucia




123

CBolicTBa CpaBHEHUH 11O MOYJIIO

124

125

CBolicTBa CpaBHEHUH 11O MOAYJIIO

OcTraTky CyMMBI U TPOU3BEJCHUS 110 JTAHHOMY
MOIYJTIO

126

127

128

KontponpHas padora no temam "Crernenu",
"lenumocTtp"

[ToBTOopenue u o6o0menue. Perenne TuHEHHBIX
HEPABEHCTB C OJIHOM NIEPEMEHHON U CUCTEM
JIMHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOMN
[ToBTopenue u o6o0menue. Perenne TuMHEHHBIX

HEPaBEHCTB C OJIHOU MEPEMEHHON U CUCTEM
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOMN

129

[ToBTOpenue u 0600menHue. ToXIeCTBEHHBIC
npeoOpa30BaHMs BRIPAKEHUN, COIEPKAIIIX
apu(METHYECKUE KBAIPATHBIC KOPHU

130

131

132

[ToBTOpenue u 06001meHne. Pemenne KBaapaTHbIX
ypaBHEHUH. PellieHne TeKCTOBBIX 3371a4 C TOMOIIBIO
KBaJIpaTHBIX YpaBHEHUM

[ToBTOpenue u o6o6menHue. Pemenue 3agay u3
pEATbHOM KU3HU

[ToBTOpenue u 0606menue. ToxaecTBEHHBIC
npeoOpa30BaHus PAIHOHATLHBIX BHIPAKCHUN

133

[ToBTOpenue u 0600meHne. Pemenue npooHO-
paHI/IOHaJ'H)HI)IX ypaBHeHHﬁ, CBOOSAIIIUXCA K
J'IHHefIHI—;IM NN K KBa)IpaTHI)IM ypaBHeHI/ISIM.
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO APOOHO-
paroHaIbHBIX YPAaBHEHHIMA

134

[ToBTOpeHue u 0600IeHNe. Perenne TeKCTOBBIX




3ala4 pas3siiInuHbIMU crocoboaMu

135 HroroBast koHTpoIbHAs paboTa 1 1
136 HOBTOpej{I/Ie u o0o0meHue. Pemenne 3anay u3 1
peaTbHOM KU3HU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8

9 KUIIACC

Ne i/

Tema ypoka

Oynkuus. CoiicTBa QyHKIMI: HYyIU QyHKIUY,
IPOMEKYTKH 3HAKOIIOCTOSIHCTBA (DYHKIUH,
IPOMEXXYTKH BO3PACTaHMs U YOBIBaHUS (DYHKIUH,
4yETHbIE U HEUETHBIE (DYHKIMH, HAaMOOJIbILIEEe U
HalMEHbIIIee 3HaYeHUs! (PYHKLIUU

Oynkuus. CoiicTBa QyHKIMHI: HYIH QYHKIUY,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKIUH,
POMEXYTKH BO3PACTaHUs U YOBIBaHUS (DYHKIUH,
4yETHBIE U HEUETHBIE (DYHKIMH, HAaMOOJIbIlEe U
HauMeHbIlIee 3HAYEHUS PYHKIIUH

[Toctpoenue rpaduKoB GyHKIHIA ¢ TOMOIIBIO
npeoOpazoBaHui

KoJsnuyecTBo 4acoB

Bcero

KonTposbHbie padoTsl

[Toctpoenue rpadukoB PyHKIUN C TOMOILBIO
npeoOpa3oBaHUMA

Ksanpatnsiii Tpéxunen. Kopuu kBagpaTHOro
TpéXuseHa

Pa3nosxeHne KBagpaTHOro TpEXUIeHa Ha JIMHEWHbIE




MHOXUTCIN

Paznoxenue KBaJApaTHOI'O TpéX‘IJ'ICHa Ha JUHEHHBIC

! MHOXHTEIH

8 KBaaparuunas GpyHkmus u e€ cBoicTBa

9 [Tapabona, KOOpAMHATHI BEPIIMHBI TAPA00IIBI, OCh
CUMMETpPHUHU NapadoIIbl

10 [Toctpoenue rpaduka KBaApaTUIHON PYHKIINH

11 [TocTpoenwue rpaduka KBaApaTUIHON PYHKIUU

12 [Toctpoenue rpaduka KBaApaTUIHON PYHKIINH

13 [ono>xenne rpaduka KBaApaTHIYHON PYHKIUU B
3aBUCUMOCTH OT €€ Kod(ppuimeHToB

14 [Tonoxenne rpaduka KBaApaTUIHON QYHKIIUH B
3aBHCUMOCTH OT €€ K03 puumeHToB

15 Hcnonb30BaHue CBOMCTB KBaIpaTUYHOMN (PyHKIIMH
JUISl peLIeHus 3a1a4

16 Hcnonp3oBaHue cBOMCTB KBaApaTUIHON (HYHKIIUU
JUIS peLIeHus 3a1a4

17 Hcnonb3oBaHue cBOMCTB KBaApaTUIHON (HYHKIIUU
JUTSL pEeUIeHUs 3a1a4

18 CrenenHble (PYHKIIMU C HaTypaJbHBIMU
noKa3aTessiMH, UX rpadMKu U CBOMCTBA

19 Crenennble (PYHKIIMH C HATYpPATbHBIMU
MOKa3aTeJsIMH, UX TpaprKH U CBOMCTBA

20 Crenennble QYHKIIMH C HATYpATbHBIMA
MOKa3aTeJsIMH, UX TpaprKH U CBOMCTBA

21 CrenenHble (PYHKIIMU C HATypaJbHBIMU

NOKa3aTessIMH, UX TpayKu U CBOMCTBA




22 I'paduxu Gpymxmmit: y=Vx , y=3x,y=|x | 1

23 I'padukn dyskmmit: y =Vx , y=3Vx , y =| x | 1

24 I'paduxu Gpymxmmii: y=Vx , y=3x,y=|x | 1

25 Kontponsnas padora no teme "®dynkuun" 1

26 [ToHsiTHE O pellIeHNH HEPABEHCTBA C OJJHOM 1
nepeMeHHO. MHOXeCTBO pelIeHu HepaBeHCTBA

27 KBagparnuslie HepaBeHCTBA ¢ OAHOW IIEPEMEHHON

28 KBanpaTHbie HepaBeHCTBA C OJIHON NMEPEMEHHOM

29 Pemienne HepaBeHCTB TpapUUECKUM METOJIOM U 1
METO/I0M HHTEPBAJIOB

30 Penienne HepaBeHCTB rpaueCKUM METOJIOM U 1
METO/IOM HHTEPBAJIOB

31 HepasenctBa, copepixaiiye 3HaK MOIYIIS 1

32 HepaBeHctBa, comeprkainiue 3HaK MOTYJIS 1

33 CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOU 1

34 CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOM 1

35 Penienne TeKCTOBBIX 3a/1a4 C TOMOUIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB

36 Pemienne TeKCTOBBIX 3a/1a4 C ITOMOIIBIO 1
HEpPaBEHCTB, CUCTEM HEPaBEHCTB

37 HepageHcTBO ¢ 1ByMs epeMeHHbIMU. Pernenue 1
HEPaBEHCTBA C IBYMsI IEPEMEHHBIMHU

38 I'padmueckuit MeTo1 perIeHus: CHCTEM HEPABEHCTB 1
C IByMsl ITI€peMEHHBIMU

39 CucTeMbl HEpaBEHCTB C IBYMsI IEPEMEHHBIMH 1

40 KonTtponbHas padora no teme "KBanparusie 1

HepaBeHCTBA"




41

bukBanpartHbie ypaBHEHHUs

42

43

44

45

[Tpumepsl MPUMEHEHH METOI0B PaBHOCHIIBHBIX
npeoOpa30BaHUil, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToa Mpu pelieHN: ypaBHEHUN 3-
i u 4-ii crenenei

[Tpumeps! TpUMEHEHU METOA0B PAaBHOCHUIIBLHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM,
rpaduuecKoro MeToa Mpyu PelicHUH YpaBHEHUN 3-
U " 4-1i cTenenei

[Tpumeps! TpUMEHEHUH METO0B PABHOCHUIIBLHBIX
npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToja Mpu pelieHu: ypaBHeHUH! 3-
U " 4-1i cTenenei

Pemienune npo6GHO-paliiOHAIBHBIX YpaBHEHUH 1
HEPABEHCTB

46

Pemenne npoOGHO-pallMOHAIbHBIX YPaBHEHUN U
HEPABEHCTB

47

48

Penenune npoOGHO-paliMOHAIBHBIX YpaBHEHUH 1
HEPABEHCTB
Pentenune npoOGHO-paniMOHANIBHBIX YpaBHEHUH 1
HEPABEHCTB

49

Pemenne cucrem ypaBHEHNH ¢ ABYMS
IEPEMEHHBIMU

50

51

Peuienne cucreM ypaBHEHUN ¢ JBYMs
IEPEMEHHBIMU

Peienne npocTenimmx CUCTEM HEJTUHENHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

52

Pemienne nmpocTelmMx CUCTEM HEJTMHEWHBIX




YPaBHEHUH C ABYMs IIEPEMEHHBIMU

Pemienue nmpocTelmx CuCTeM HEJTMHEHHBIX

>3 YPaBHEHHUH C ABYMs IEPEMEHHBIMU

54 Pemienue nmpocTelmx CUCTeM HEJTMHEHHBIX
YPaBHEHHUH C IBYMs IIEPEMEHHBIMU

55 I'paduueckuii METO pEIICHHS] CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU

56 ['paduueckuii MeTo| peleHus: CUCTEMbI
HEJIMHENHBIX YPAaBHEHUH C ABYMs IIEPEMEHHBIMU

57 CucremMa 1ByX HEJTMHEMHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU KaK MOJIEJIb PEaIbHON CUTyaluu

58 Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUH ¢ ABYMS
IIEPEMEHHBIMH KaK MOJIEJIb pealbHON CUTYyalluu

59 CucreMa 1ByX HETMHENHBIX YPABHEHUN C ABYMS
NEPEMEHHBIMH KaK MOJIEJIb pealbHON CUTYalluu

60 CucreMa 1ByX HEITMHENHBIX YPABHEHUH C ABYMS
IIEPEMEHHBIMU KaK MOJIEJIb PEaIbHON CUTYyaluu

61 CucremMa HeIMHENHBIX YpaBHEHUH C MapaMeTpoM

62 CucreMa HEJIMHENHBIX ypaBHEHUH C TapaMeTpOM

63 Cucrema HEMHEHHBIX YPaBHEHUH C ITapaMeTpoM

64 [Ipocreiimme HepaBeHCTBaA ¢ ABYMsI IEPEMEHHBIMU
Y UX CUCTEMBI

65 KonTponbhas pabota no teme "YpaBHeHus,
HEPABEHCTBA U UX CUCTEMBI"

66 IToHsgaTHe YHCIIOBOH ITOCIIEIOBATEILHOCTH.
Koneunble 1 6eCKOHEUHBIE MTOCIIEI0BATETbHOCTH

67 OrpanuydeHHas ocaeA0BaTeIbHOCTb. MOHOTOHHO




BO3pacraroias (yObIBaroIIas) MOCIeI0BaTEIIbHOCTh

CriocoOsbl 3aJaHHuA IT0CJIICA0BATCIIBHOCTH:

68 OMKCATENbHBIN, TAOMUYHBIN, C TOMOIIBIO (HOPMYJIBI
N-ro WIeHa, peKyPPEHTHbIN

69 Apudmerndeckas 1 TeOMETpUYECKast MPOTPECCUU

70 Apudmerndeckas 1 reOMETpUIECcKasi IpOrpeccuu

71 CpoiicTBa 4jieHOB apupMETHIECKON U
reOMETPUUYECKON ITporpeccuid

79 CBoiicTBa WieHOB apu(METHIECKON U
reoOMETPUUYECKON ITporpeccuid

73 @opmyIiel N-To WieHa apuPMEeTHIECKON U
r€OMETPUYECKON ITPOrPeECCUit

74 ®opmyiibl N-ro ieHa apupMeTHIecKoi u
T€OMETPUYECKON MTPOrpeECCUit

75 ®opMmyibl N-TO YieHa apuPMETHUIECKON U
T€OMETPUYECKON MTPOrpeCCUit

76 @®opMyJIbl CyMMBI IEPBBIX N YWIEHOB
apupMeTUYECKOl U FreOMEeTPUUECKOI Mporpeccuit

77 @opMyspl CyMMBI IEPBBIX N YWIEHOB
apu(MeTHUECKON U TeOMeTPUYECKOM MporpeccHii

78 @DopMysbl CyMMBI IEPBBIX N YIEHOB
apu(MeTHUECKON U TeOMETPUIECKOM MPOrpeccHii

79 3amaun Ha IPOIICHTHI, OAHKOBCKHUE BKIIAIBI U
KpPEAUTHI

80 3a1auu Ha MPOIEHTHI, 0AHKOBCKUE BKJIAIbl U
KpPEAUTHI

81 3agauu Ha NPOLEHThI, 0AHKOBCKUE BKJIAbl U

KpPEIUTHI




3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI U

82
KpEIUThI

83 3ama4yn Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIBI U
KpPEAUTHI

84 3agauu Ha NPOLEHThI, 0AHKOBCKUE BKJIAbl U
KpEIUThI

85 3aauy Ha IPOLEHThI, 0AHKOBCKUE BKJIa/bl U
KpEIUThI
IIpencraBienue 0 CXOAUMOCTH

86 [I0CJIEI0BATEIbHOCTH, O CYMMUPOBAHUU
0eCKOHEYHO yObIBAIOLIEH reOMETPUUECKON
IIPOrpeccuu
[IpencraBiaeHne o CXOAUMOCTH

87 MOCJIEI0BATENbHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yObIBAIOIIEH reOMETPUUECKON
IIPOrpeccuu

88 Meroa maTeMaTH4E€CKON MHAYKIIMU

89 MeTtoa MaTeMaTH4eCKON HHYKIINN

90 KonrtponsHas padora no reme "Hucnossle
MOCJIeI0BAaTENbHOCTH U Iporpeccun”

91 Kopens n-i1t crenenu. CpoiicTBa KOpHS N-I CTENEHN

92 Kopens n-it crenenu. CBoiicTBa KOpHS N-il cTeneHn

93 Kopens n-it crenenu. CpoiicTBa KOpHS N-I CTENEHN

94 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€
CBOMCTBA

05 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

96 CreneHs ¢ pallMOHAIBHBIM TIOKa3aTeyieM U eé




CBOMCTBA

ToxaecTBeHHbIE TpeoOpa30BaHUs BhIPAXKESHUH,

o7 coAepKaluX KOPEHb N-I CTEIEHU

08 ToxaecTBeHHbIE TPpeoOpa30BaHUs BhIPAXKEHUH,
coJiepKalliuX KOpeHb N-il creneHu

99 ToxaecTBeHHBIE MPeoOpa30BaHUs BRIPAKECHUN,
coJiepKalX KOPEeHb N-I CTENeHU
ToxxaecTBeHHbIE TPe0Opa30BaHUs BBIPAXKECHUH,

100 COJepKAIINX CTETIEHb C PAllMOHAIILHBIM
MOKa3aresieM
ToxxaecTBeHHbIE TPe0Opa30BaHMs BBIPAXKECHUH,

101 COJIEpXKAIINX CTEICHb C PalMOHAIBHBIM
MoKazaresiem

102 Kontponbnas padota o teme "CremneHs ¢
panMoHaNIbHBIM MTOKa3aTenem"
[ToBTOpenue n o6odmeHre. Yncna U BEIYUCICHUS

103 (3amuch, CpaBHEHHE, NCHCTBHS C JCHCTBUTEILHBIMH
YHUCJIAMH, YACIIOBAS IIPsIMast )
[ToBTOpenue u 06o6meHue. Urcna 1 BEIYUCICHUS

104 (3amuch, cpaBHEHUE, ACHCTBUS C ACHCTBUTEILHBIMHU
YHUCJIAMH, YACIIOBAS MPsiMast )

105 [ToBTOpenue u 06061meHue. Uncna u BEIYUCICHUS
(TIPOTIEHTHI, OTHOIICHHSI, TPOTIOPIIAHN )

106 [ToBTOpenue u o6o6meHue. Yricna 1 BBIYUCIECHUS
(IpOLIEHTHI, OTHOLIEHHUSI, TPOTIOPLINH)

107 [ToBTOpenue u 06061meHue. Uncna u BEIYUCICHUS
(pemieHue 3a1a4 U3 peaibHOM KU3HH)

108 [ToBTOpenue u 06061eHue. Uncna 1 BEIYUCICHUS




(peieHue 3a/1a4 U3 peaibHOM JKU3HM)

109 [ToBTOpenue u 0600meHNe. Yncaa v BEIYUCICHUS
(okpyrieHue, NpuOIKEHUE, OIICHKA)

[ToBTOpenue u 0600meHNe. TeKkCcTOBbIC 3a1a9n

110 (pemieHUE TEKCTOBBIX 3a71a4 apu(PMETHUICCKUM U
anreOpanvdecKuM CrocodaMmu)

[ToBTOpenue u 0000menne. TeKCTOBbIE 3aJaun
111 (pemieHUE TEKCTOBBIX 3a7a4 apu(PMETHICCKUM U
anreOpanvdecKuM CriocodaMm)

[ToBTOpenue u 0000menne. TeKCTOBbIE 3aaun
112 (permeHre TeKCTOBBIX 3a7a4d apu(PMETUIECKUM U
anreOpandecKuM crocodamm)

[ToBTOopenue u o6o61menue. TekcToBble 3a8a4u
113 (perieHne TEKCTOBBIX 3a7a4 apu(PMETUUECKUM U
anredpanvyeckuM croco0amm)

[ToBTOopenue n o6o6meHune. TekcToBble 3a1a4K
114 (pereHre TeKCTOBBIX 331a4 apU(PMETUIECKUM U
anreOpanyeckuM crocodamm)

[ToBTOpenue u 06061menHue. TekcToBbie 3a1a4u

115 (pereHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anredpanvdeckuM croco0amu)

[ToBTOpenue u 0600IIeHNE. ANredpandecKue
BbIpaXkeHUs (IpeoOpa3oBaHKe anredpandeckux

116 BBIPXKEHUM, COAEPKALIUX CTENEHD C IIEJIBIM
MOKa3aTeJIeM)
[ToBTOpenue u 0600IIeHNE. ANredpandecKue
117 BbIpaXkeHUs (IpeoOpa3oBaHKe anredpanyecKux

BBIPOKECHHM, COZEPKALUX CTETIEHB C IIEJIBIM




TOKa3aTeJIeM)

118

119

120

121

122

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BEIpaXeHHS (IPeoOpa3oBaHue aareOpandecKux
BBIPAXCHHH, COJIEPIKALTUX CTENEHB C LEIbIM
TOKa3aTeJIeM)

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BBIpKEHHS (MpeoOpa3zoBaHue aIreOpandecKux
BBIPKEHUH, COZIepKaIuX apupMeTHIecKuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpeHHE n 0000IIEHNE. ANredpandecKue
BBIpKEHHS (MMpeoOpa3oBaHue areOpandecKux
BBIpAXECHHH, coiepKalux apupMeTUuIeCcKHii
KBaJIpaTHbIN KOPEHb)

[ToBTOpenue n o6obmenHue. Anredbpanyeckue
BbIpaxxeHHs (MpeoOpa3oBaHKe anredpandecKux
BBIPOXEHUH, CollepKamux apupMeTuaecKuit
KBaJIpaTHBIA KOPEHb )

[ToBTOpenue n o6o0meHue. Anredbpanyeckue

BbIpa)keHUs (IIpeoOpa3oBaHue LEIbIX U APOOHO-
palMOHATIBHBIX BBIPAXKEHUIN)

123

[ToBTOpenue u 0600IIeHNE. ANredpandecKue
BbIpakeHUs (MpeoOpa3oBaHKe LEIbIX U JPOOHO-
palMOHATIBHBIX BBIPAXKEHUIN)

124

125

[ToBTOpenue u 0600MIeHNE. ANredpandecKue
BbIpaXkeHUs (MpeoOpa3oBaHKe LEIbIX U JPOOHO-
palMoOHATEHBIX BBIPAKCHUN )

[ToBTOpenue u o6o0IeHne. Anredpanyeckue
BhIpa)keHUs (IIpeoOpa3oBaHue LEIbIX U APOOHO-




pallOHATBHBIX BHIPAKEHU )

126

127

128

129

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BEIpaXXCHUS (Pa3I0KEHNE MHOTOYJICHA HA
MHO>KUTEJH, B TOM YHUCJIE C UCIIOIh30BAHUEM
(bopMyIT COKPAIIEHHOTO YMHOXKEHUS)

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BhIpaXEHUS (Pa3JIOKEHUE MHOTOUJICHA HA
MHOJKUTEJIH, B TOM YHUCJIE C UCIIOIh30BAHUEM
(GOopMYyIT COKPAIIIEHHOTO YMHOXKEHUS)

[ToBTOpeHHE 1 0000MIEHNE. ANreOpandecKue
BhIpOKEHUS (Pa3JIoKEHUE MHOTOUJICHA HA
MHOXHTEJIH, B TOM YHCJIE C UCIIOIb30BAaHUEM
(GopMyIT COKPAIIIEHHOTO YMHOXKEHUS)

[ToBTOpenue n o6obmenHue. Anredbpanyeckue
BBIPAXXECHUS (MOJICTTMPOBAHKE C TOMOILBIO POPMYIT
pEaNbHBIX MPOIIECCOB M SBICHMI)

130

@yHKIMH (TOCTPOCHKE, CBOWCTBA U3YUYEHHBIX
byHKITHI)

131

132

[ToBTOpenue n o6odmenne. PyHKIUU (TOCTPOCHUE,
CBOICTBa MU3YyUEHHBIX (PYHKIIHI)
[ToBTropenue u 06001meHne. PyHKIUU (TIOCTPOCHHE,
CBOWCTBA M3YUYECHHBIX (PYHKIIU)

133

[ToBTOpenue u 0606meHue. DyHKIUU
(rpacdmyeckoe perieHne ypaBHEHHIA U UX CUCTEM)

134

135

[ToBTOpenue u 06o06meHne. DyHKIUU
(rpaduueckoe pemeHne ypaBHEHUH U UX CHCTEM)

Hroropas KOHTpPOJIbHAA pa60Ta

136

[ToBTOpenue u 0600meHNe. DYHKITNN




(MOJIeTMpOBaHKE peaTbHBIX MPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1.Mepzmsik A.I'. Anrebpa: 7 kiacc: yaeOHUK: yriyOJICHHBIM YPOBEHB/
A.TI''Mep3nsk, B.M. ITonsikoB: noa.pen. B.E.ITogonsckoro= M.:IIpocselienue,
2023

2.Mepsnsk A.I'. Anrebpa: 8 kimacc: yaeOHUK: yTTyOJIeHHBIA YPOBEHB/
A.I''Mep3nsik, B.M. Ionskos: noa.pen. B.E.ITlogonsckoro= M.:IIpocsemenue,
2023

3.MakapsrueB FO.H. Anrebpa. 9 knacc: yue6. [l o61meo0pa3oBaTeIbHbIX
yupexaenuit / F0.H.Maxkapserues, H.I'.Munniox,

K.M.HemxkoB,1.E.®eokTucron.-M.: MHeMo3uHa

METO/IUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS

1.AnreGpa: 7 kiacc: caMOCTOSITENIbHBIE U KOHTPOJIbHBIE PA0OTHI: TOCOOUE ISt
ydaiuxcs o0ieo0pa3zoBarenbHbix opranuzanuii / A.I'. Mepamsik, B.b.
[Tononckwmii, E.M. PabunoBudy u np., M.: IIpocsemnienue, 2021.

2. E.B.byuiko, A.I'. Mep3nsk, B.b. [Tonouckwuii, M. C. Sxup Amnrebpa 7 :
MeTtoaudeckoe nocooue/M.: M3narensckuit ientp "Benrana-I'pad", 2020
3.Anrebpa: 8 kjacc: caMOCTOSTENIbHBIE U KOHTPOJbHBIE PA0OTHI: TOCOOUE IS
yuaiuxcs o0eo0pa3zoBarenbHbix opranuzanuii / A.I'. Mep3nsik, B.b.

[Tonouckwuii, E.M. Pabunosu4 u ap., M.: IIpocBemenue, 2021.



4 E.B.bymko, A.I'. Mep3msik, B.b. Iononckwuii, M. C. SAxkup Annre6pa 8:
MeTtonudeckoe nmocooue/M.: U3narensckuii ientp "Benrana-I'pad", 2022
5.®eoktucroB U.E. Anrebpa. 9 knace. lugakTuaeckue MaTepHrabl.

Mertoanueckue pekomenaamnuu / .E.®deokTucros, - M.: MHemo3uHa, 2022

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://education.yandex.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://math-oge.sdamgia.ru/

https://edu.skysmart.ru/ ,

https://resh.edu.ru/



