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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBISE€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOIIEro
oOpa3oBaHus: OHA OOECIEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMAaHHTAPHOIO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IS
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcsi HAy4YHbIX MPEACTABICHUN O TPOUCXOXKIECHUHU 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 MBIIIJICHHS, HEOOXOIUMBIX
JUISL ajJanTallid B COBPEMEHHOM MudpoBoM oOmectBe. M3ydenne anreOpsb
o0ecrieunBaeT  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apTyMEHTHPOBAHHO OOOCHOBBIBATH CBOU JEWUCTBHUSA, BBIBOJBL, (POPMYITUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenue anrebpe MpeanojaracT 3HAYUTEIBHBIN 00BEM CaMOCTOSTEIBbHOU
NEeATEIbHOCTH OO0YyYalolUXCs, IO3TOMY CaMOCTOATEIBHOE pEIICHUE 3aaad
00y4aroLUMUCH SBJSIETCS pealin3aluen AesITeIbHOCTHOTO NPUHIUIA O0yYEeHHUS.

B crpykrype mnporpammsl yueGHOro kypca «AnreOpa» yriayOnEéHHOro
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkiun». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
JpYyTMMH €ro JUHMSAMH. B Xone u3yyeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKIATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBICHHbIE BO BCEX OCHOBHBIX pa3Aeliax MaTeMaTUYECKOIO
oOpa3oBaHHUS M  CHOCOOCTBYIOIIHME  OBJIAJICHUIO  OOYYarOIUMUCS  OCHOB
YHHMBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTelbHOH M CTPYKTYpPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conepxanve nuHUM «YuWcia W BBIYHCICHUS CIYXXUT OCHOBOW JIJIst
JaNbHENIIer0o U3y4yeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIMXCs
JIOTHYECKOTI0 MBILIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX AJIsI TIOBCEIHEBHOM
XKU3HU. Pa3BUTHE MOHATUSA O YMCIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUs
CBS3aHO C PAlMOHAIBHBIMH M HUPPANUOHATBHBIMH YHCIaMHU, (HOPMHUPOBAHHEM



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

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKECHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEeMaTUYeCKOro arrmapara, HeoOXOAMMOTro MJisi pEelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi y4eOHBIH MaTepuan TPYHIHUPYETCS BOKPYT  PalMOHAIBHBIX
BbIpaKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMATUKHU KakK s3bIKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OINUCAHMUS TMPOLUECCOB U  SABJICHUU
peansHOro Mupa. B 3amaum oO0yuyeHus anreOpe BXOIAT Takke JanbHeiIee
pa3BUTHE AITOPUTMHYECKOTO MBIIIJICHUS,, HEOOXOAWMOTO, B YaCTHOCTH, MIJif
OCBOGHHUS Kypca UWHGOPMATUKHA, U OBJAJCHHE HABBIKAMHU JETyKTHBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOJIBHBIX ()OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxkanue GyHKIIMOHAIBHO-Tpa)UUECKON JTMHUM HAlIEJICHO HA TTOJTyYEHUE
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 BBIPA3UTEIIBHBIC CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HOPMUPOBAHHE
MPEACTABICHUN O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALNU U KYJIbTYPHI.

VYrinyOnéHHbIi KypcC anreopsl XapaKTepU3yeTCs U3Y4YECHUEM
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 00YyUYarOIIUXCsl.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs 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 IIOKa3aTeleM M €€ CBOWCTBA. 3alUCh YHCIA B
NECATUYHON IMO3ULMOHHON CUCTEME CUHUCIICHMUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPAKTUKU Ha 4acTH, Ha APOOU, Ha MPOLEHTHI, IPUMEHEHUE OTHOLIEHUN
U TIpONOpUMH MpH pELIeHUM 3ajad, pEIIeHUEe 3ajJad Ha JABI)KEHue, 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 LEIBIX YHCEII IIPU PEIIECHUH 3a]1a4 C IPAKTUYECKUM COJIEPKAHUEM.

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

Jlenenue ¢ octaTkoM. Apu(pMeTHUECKHUE ONepallui HaJl OCTaTKAMHU.

AaredpanvyecKue BbIPAKEHUSA

BelpaxkeHre C IEpEeMEHHBIMU. 3HAUYECHHE BBIPAKEHUS C IEPEMEHHBIMHU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnounensl. OqHOUNIEH CTaHAAPTHOTO BUAa. CTEeneHb OHOUYICHA.

MHuorounensl. MHorowsieH crasgapTHoro Buzaa. CTeneHb MHOTOYIECHA.
CrnoxxeHue, BbIYMTAHUE, YMHOXKEHHE U JeieHre MHorouieHoB. [IpeoOpa3oBanue
LIEJIOTO BBIpaXXEHUs B MHOTOWIEH. KOpHM MHOrO4JIEHA.

@DopMyJIbl COKPAIEHHOTO YMHOXKEHUS: KBaIpaT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIp@XEHHH, KyO CyMMbl M KyO pa3HOCTH JBYX BBbIpaXXEHHH, pa3HOCTb
KBaJpaTOB JIByX BBIPQKEHUM, MNPOU3BEICHHE PA3HOCTM U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

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

YpaBHeHMs U HEPABEHCTBA

VYpaBHenue ¢ onHou nepemeHHon. Kopenb ypaBHeHHs. CBOMCTBA ypaBHEHUM
C OIHOW IIepeMEHHOW. PaBHOCWIBHOCTH ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTU4YecKasi MOJENb PEaJbHON CUTYallUH.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIO KOpHEW JIMHEMHOTO
ypaBHEHMs. PemieHne TEKCTOBBIX 3a7a4 C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
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. YnciioBble IPOMEXKYTKH. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM Tu1ocKkocTH. IIpuMepsl rpadukoB, 3agaHHbIX popMynaMu. YreHue
rpauMKOB peanbHBIX 3aBUCUMOCTEM.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejeneHuss U obnacte 3HaueHW ¢GyHkuun. CrnocoObl 3amaHus (QYHKIUU.
I'paduk pynkunu. IloHaTus MakcuMyma U MUHUMYyMa, BO3pacTaHusl U yObIBaHUS
Ha MMPUMEPAxX PeaNbHBIX 3aBUCUMOCTEMN.

JIuneininas Qynkuus, e€ cpoictBa. ['padux nuHeitHOM (QyHkuuu. I['padux
bynkuuu y = |x|. Kycouno-3aganusie GyHKIum.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(MeTHUECKUl KBaAPaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsiTue uppanMoHaIbHOrO uyucia. JleHCTBUS C HppAMOHATBHBIMU YHUCIAMM.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UYKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
qucel.

[IpencraBienuss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoXkecTBa
HAaTypaJIbHBIX, LENbIX, PALMOHAIBHBIX, JEUCTBUTEIBHBIX u4Hncel. (CpaBHEHHE
yucell. YucaoBble IPOMEXKYTKH.

HevictBusi ¢ ocrtatkamu. Ocrtatku cteneHe. lIpuMeHeHHe OCTaTKOB K
PELIECHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

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

AsredOpanyecKue BbIPpAKeHUA

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



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHUE U JCJICHHE alreOpandeckux JapoOei.
Brinenenwne menoit gactu anredOpandeckoit 1poomu.

PanunonansHeie BBIPAKCHUS. ToxecTBEeHHBIE npeoOpa3zoBaHuUs
paIMoHaIbHBIX BBIPAKCHUN.

JlommycTrMble 3HAYEHUS TEPEMEHHBIX B  BBIPAXCHHSIX, COJACPIKAIINX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPXEHH, ColepKaluX apruPpMETHUECKHUE KBaIpaTHbIE KOPHHU.

Crenenb C T1enbIM TOKazaTeneM W e€ cBoiicTBa. IIpeoOpasoBanue
BBIPXEHHM, COIEPIKAIITUX CTEIICHH.

YpaBHeHMS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpPHEW KBAAPATHOTO YpPABHEHWS.
KonndecTBO NEHCTBUTENBHBIX KOPHEN KBaJApaTHOTO ypaBHeHus. Teopema Buera.
VYpaBHEeHUsA, CBOAWMBICE K JIMHEHMHBIM YpPaBHEHUAM WIH K KBaJApPAaTHBIM
ypaBHeHUsAM. KBagpaTHOE ypaBHEHHE ¢ mapaMeTpoM. PeleHne TeKCTOBBIX 3a/1a4 €
ITOMOIUIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-panmoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHEHUH. PelieHne TEKCTOBBIX 3aJad € MOMOIIBIO JIPOOHO-pallMOHATbHBIX
ypaBHeHUH. ['papuueckas MHTEpHpeTaus ypaBHEHUH ¢ JBYMsI IEPEMEHHBIMHU.

Yucnossle HepaBeHCTBA. CBOKWCTBA YMCIOBBIX HEPABEHCTB.

Hepasenctso ¢ nepemennon. Ctporue u HecTporue HepaBeHcTBa. ClioxkeHne
U YMHOXXCHHME YHCIOBBIX HEpaBeHCTB. OLEHMBAHME 3HAYEHUS BBIPAKEHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPAaBEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peleHni HepaBeHCTBA. PaBHOCHITBHBIE HEPABEHCTBA.

JIuHelHOe HEpPAaBEHCTBO C OJTHOW MEPEMEHHOW M MHOKECTBA €r0 PELICHUM.
Pelienrie TMHENHBIX HEPABEHCTB C OJIHOW MepeMeHHO. CHUCTEMBI U COBOKYITHOCTHU
JMHEMHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemieHne TEKCTOBBIX 3ajay C
MTOMOILBIO IMHEHMHBIX HEPABEHCTB C OAHON NMEPEMEHHOM.

DOyHKUIMHA

OO6uacTh onpeseNieHnsi 1 MHOXKECTBO 3HaueHui ¢yHKimuu. CriocoObl 3a1aHusl
bynkuunid. ['padux dynkuun. Urenue cBoictB pyHKIMM Mo €€ rpadguky. [Ipumepsl
rpadukoB GyHKIHMA, OTPaXKAIOIIKUX pPeabHbIE MPOIECCHI.

Jluneinas Qynkrus. DYHKIUU, ONMHUCHIBAIOIIME TPIMYHO U OOpaTHYIO
IPONOPIUOHATIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oynxumn y = kx, y =kx + b, y = k/x, y = x3, y = \x, y = x| ¥ ux cBoiicTBa.
KycouHo-3a1anabie PyHKIIUH.



9 KIIACC

Yuciaa v BBIYMCICHUA

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

AJireOpanyeckue BbIpaKeHUs

ToxxecTBeHHbIE TPEOOpa30BaHUsl BBIPAKEHHM, COIEp)KallUX KOpPEHb n-’
crenieHU. ToXIecTBEHHbIE MPEeoOpa30BaHUs BHIPAXKEHUM, COAEPKAIIUX CTETECHb C
PalMOHAJIBHBIM [TOKA3aTEIIEM.

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

YpaBHeHUs U HEPABEHCTBA

bukBaaparasie ypaBHeHUS. [IpuMepbl TPUMEHEHHIT METOAOB PABHOCUIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaMyecKoro MeToAa MNpU PEIICHUH
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue qpoOHO-paliMOHAIBHBIX YPaBHEHUN.

Pemenue cucreM ypaBHEHHH C ABYyMs IEPEMEHHBIMU. Penienue npocrenmux
CUCTEM HEJIMHEWHBIX ypaBHEHHUH ¢ JAByMs mepeMeHHbIMU. ['paduueckuit meton
pELICHUs] CUCTEMbl HEJIMHEHHBIX ypaBHEHHMU € JOByMsi nmepeMeHHbIMH. Cucrema
JBYX HEJIMHEVHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEaJbHOU
CUTYalUU.

UucnoBele HepaBeHCTBA. PelleHne NMHENMHBIX HEPaBEHCTB. J0Ka3aTenbCcTBO
HEPaBEHCTB.

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

Pemenune TeKCTOBBIX 3a1a4 ¢ TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ 1ByMs IepeMeHHbIMH. PellleHne HepaBeHCTBa C JBYMs
nepemMeHHbIMU. CHCTEMBl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METO/1 pEUIEHUS] CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

DOyHKUIMHA

Oyukius.  CpoiictBa  (QyHKUM:  Hynd  (QYHKIIUH,  [POMEXKYTKH
3HAKOTIOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pacTaHUsl M yObIBaHUS (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMH, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIMH.

KBagpatnunas ¢ynknus u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW GyHKIMKA I pemieHust  3amad.  [loctpoenwe  rpaduka
kBagpatnyHo ¢GyHkumu. [lomokeHwe rpaduka KBaapaTUIHOW (QYHKIIUA B
3aBHCHMOCTH OT €& kod(urmentos. I'pabuxu GyHKmit y =ax2, y = a(x —m)° u y
= a(x —m)’ +n. Iloctpoenne rpadhuKoB (ByHKIHIT C TOMOIIBIO IPeoOpa30BaHHil.

Hpo6uo-nuneiinas gyukmus. MccnenoBanve QyHKIuii.



DyHKIWsE y = X" ¢ HATYPAIBHBIM MOKa3aTeseM 1 u e€ rpadux.

YuciioBbIe MOCIe10BATEILHOCTH U MPOrPecCuu

[TonsiTue uymcnoBoil mocienoBatenbHOCTH. KoOHEuHblE U OECKOHEUYHBIE
1oCJIeN0BaTeNbHOCTH.  OrpaHMuYeHHas  IOCJIENO0BATEIbHOCTb.  MOHOTOHHO
Bo3pactaromas  (yObiBaromias)  mocienoBaTtenbHOCTh.  CrocoObl  3ajaHus
MIOCIIEZIOBATEIBLHOCTH: OMUCATENbHBIN, TaOMUYHBIN, ¢ MOMOIIBIO (HOPMYIBI #-TO
YJI€HA, PEKYPPECHTHBIN.

Apudpmernueckass U reomerpuyeckas mnporpeccud. (CBOHCTBa UJIEHOB
apupMETHIYECKOH U TEeOMETpHUECKON mporpeccuid. DopMysbl #-ro0  4jieHa
apumeTnyeckol U reomeTpuyeckoil nporpeccuil. @opmynbl CyMMBbl MEPBBIX 71
YJIEHOB apu(PMETHUECKON U TE€OMETPUUYECKON Mporpeccuil. 3ajadu Ha MPOLEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

IIpencraBiieHre O CXOAUMMOCTH IIOCIEAOBATEIBHOCTH, O CYMMHUPOBAaHUU
O0EeCKOHEYHO yOBIBAIOIIEH T€OMETPUUECKON MTPOTPECCUHU.

Meron maremarndeckor MHAYKIMH. [Ipocreiimme npumepsl.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOEHUS IPOrpaMMbl II0 MAaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTUYECKOM IIKOJBI, K HMCIOJB30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp IpaKJaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUSA

YCTAaHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHUM IMPAKTUYECKUX 3aaad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
OCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHUH, pacCy IACHWH, YMEHHUIO BUJAETbH
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHoOCTEl HAYYHOI'0 MO3HAHUSA:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUYECKOM HayKd Kak cdeppl 4YeIoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MATUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMH MCCIIEIOBATEILCKOMN NE€ITEIbHOCTH;

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



TOTOBHOCTBIO MPHUMEHITh MATEMATUYECKUE 3HAHUS B HMHTEpEcax CBOETO
3MI0pPOBBsl, BEICHHMS  3J0pPOBOrO  00pa3a JKM3HU  (30POBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, peryaspHas Qu3nvecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OIIMOKY M TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXalolled cpeabl, IJIaHUPOBAHHUS TIOCTYIIKOB 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 JCHUCTBUSAM B YCIIOBUSX HEONPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS Yy JPYTUX JOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUpOBaTh UJIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
O0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (GOPMYJIUPOBATh U 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 YHUBEPCATbHBIMH
MO3HABATEIbHBIMU  JIEHCTBUSMH,  YHUBEPCAJIbHBIMH  KOMMYHUKATUBHBIMU
JEHCTBUSMH M YHUBEPCATbLHBIMH PETYJISATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE Y4eOHbIE JeiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUN, OTHOIICHUH MEXAy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIAcCU(UKAIUH,
OCHOBAHUS JiJIs1 000OIIESHHS M CPABHEHHS, KpUTEPUHU ITPOBOJIMMOTO aHAJIN3a;



BOCIIpUHUMATh,  (opMymupoBaTh U  TPEeOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBIIAITH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MTPOTHBOPEUHS
B (hakTax, MAHHBIX, HAONIONCHUSX M YTBEP)KICHUSX, MPEIaratb KpUTESPHH IS
BBISIBJICHHSI 3aKOHOMEPHOCTEH M MPOTUBOPEUUIA;

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

pa30buparh J0Ka3aTeNbCTBA MAaTEMATHUECKUX YTBEPKIACHHUH (IpsIMBbIE M OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEeIhCTBA MAaTEMaTHYCCKHIX
(GakToOB, BBHICTPAMBATh APTYMEHTAIUIO, MPHUBOIUTH MPUMEPHI M KOHTPIPUMEPHI,
MPUMEHSATh METOJ] MaTeMaTUYeCKOW WHIYKIIUA, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).
ba3oBble uccienoBareabckue AelCTBUS:

WCITOJIB30BaTh BOIPOCHI KaK MCCIIEIOBATEILCKHA WHCTPYMEHT ITO3HAHUS,
dbopMyaMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpodIiieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY JKCIIEPUMEHT,
UCCJICIOBAHUE IO YCTAHOBJIICHUIO OCOOCHHOCTEH MaTEMaTHYECKOTO OOBEKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

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

MPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIAITH HEJOCTATOYHOCTh W M30BITOYHOCTh HMHGOpPMAIMH, JaHHBIX,
HEOOXOUMBIX JIJISI PEIICHUS 3a]1a4H;

BBIOWPATh, aHAJU3UPOBATh, CHUCTEMATHU3MPOBATH W HWHTEPIPETUPOBATH
UH(OPMAITUIO Pa3TUIHBIX BUIOB B (JOPM IIPEICTABIICHHUS,

BBIOWpaTh (QopMy mpenctaBieHuss UWHOOPMAIMUM W WLTIOCTPUPOBATH
perraemMbie 3a/1a4u CXeMaMu, TuarpaMMaMu, HHOU rpauKoi U MX KOMOWHAIIUSMU,

OIICHMBATh HAAEKHOCTh MH(POpPMAIUU TIO KPUTEPUSIM, TPEITIOKCHHBIM WITH
chOpMYITUPOBAHHBIM CAMOCTOSITEIIBHO.



KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUA

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W NMHACHMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOAY PCIICHUsS 3aJauH,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMHI,
mpoOJIeMBbl, pelaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHUs, COMOCTABIATh CBOM CYXKICHHUS C CYXIACHHSIMH IPYTHX YYaCTHHKOB
uanora, oOHapy)KUBaTh pa3jMyhe W CXOJICTBO IMO3UIIMK, B KOPPEKTHOH (opme
(GbopMyIMpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

MIPEACTABIIATh PE3yJbTAThl PEIICHHS 3a/1aui, SKCIIEPUMEHTA, UCCIICOBAHUS,
MIPOEKTa, CaMOCTOSTEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS ¢ Y4ETOM 3aaad
MPE3EHTAllUU U OCOOEHHOCTEN ayIUTOpHUH;

MOHUMAaTh M HCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboOThl TPU pEIICHWH Y4YEOHBIX MaTEMAaTHYCCKUX 3adad, NPUHUMATh IIeJhb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacnpenensaTh BUIbI padOT, JOTOBapHBATHCS, OOCYXKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCyXaeHHsl, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTMMH YICHAMH KOMAaHJIbI, OIICHHUBATH
KauecTBO pe3yjbTaTa M KaueCTBO CBOET0 BKJIaJa B OOMUH pe3yibTaT M0
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusamnus:

BBISIBJISTH MPOOJIEMBI JJIsi PEIICHUs B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3TUYHBIX MMOAXOAAX MPUHSITHS PEIICHUN (MHAUBUAYAJIbHOE,
IpyHIOBOE);

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

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIJIETh CIIOCO0AMHU CaMOMPOBEPKH, CAMOKOHTPOJIS IMpoliecca U pe3ynbrara
peleHus: MaTeMaTHYeCcKOH 3a1aui, CAMOMOTHUBALIMU U pediekcuu;

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



OLICHWBAaTh COOTBETCTBUE pe3yjbTaTa NEATEIbHOCTH MOCTABJICHHOMN IeNu U
YCIOBUSIM, OOBSACHATH MPUUYUHBI JOCTHKEHHS WM HETOCTHXKEHUS LIeTH, 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 ACCATUYHYIO JIPOOB).

Hcnonb30BaTh MOHSATHS MHOXKECTBA HATYpPaJIbHBIX YHUCEII, MHOXKECTBA LIEJIbIX
Yyucelsl, MHOXXECTBAa pallMOHAJIBHBIX YHCEI MpHU PEUIeHUWU 3a/ad, IPOBEIACHUU
pacCcy X IeHUN U JOKa3aTEIbCTB.

[ToHumaTh U OOBACHATH CMBICI MO3UITMOHHOMN 3aMMMCH HATYPAIBHOTO YUCIIA.

CpaBHUBATH U YIIOPSAIOYUBATH PAllUOHAIILHBIC YUCIIA.

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

BbINONHATH 1EMCTBUSA CO CTENEHSIMU C HAaTyPaJbHBIMU [TOKA3aTEISIMHU.

HaxoauTh 3Ha4Y€HUs YUCIOBBIX BBIPAKEHUN, COAEpKAIIUX PallMOHAIbHBIC
Yucia W CTENEHW C HaTypaJlbHBIM IIOKa3aTesieM, NPUMEHATh Pa3HOOOpa3HbIe
CIIOCOOBI ¥ TPUEMBI BBIUKCIICHUS, COCTABIIATh U OIEHUBATH YHCIIOBBIE BHIPAKCHHUS
MIPU PEIICHUHU PAKTUYECKUX 3a71a4 U 3a/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB.

OkpyryisiTh  4YMclia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBIMOJHATh, MPUKUJIKY U OIEHKY pe3ysibTaTa
BBIYMCJIEHUW, OLIEHKY 3HAYEHUU YHCIIOBBIX BBIPAXKEHHM, B TOM YHUCJIE IMpHU
pELIEHNU MPAKTUYECKUX 3aady.

PemaTte TekcTOBBIE 3amaun apuPMETHUIECKUM CHOCOOOM, HCIOJIb30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pelieHuu 3aaad.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJa4M, CBS3aHHBIC C OTHOIICHUEM
BEJIMYMH, MPONOPILHUOHAIBHOCTBIO BEJIMYHMH, MPOLEHTAMHU, WHTEPIPETUPOBATH
pEe3yAbTaThl PEIICHUS 3a7a4 ¢ y4€TOM OTPAHMYEHHI, CBSI3AHHBIX CO CBOWCTBAMU
paccMaTpuBaeMbIX 0ObEKTOB.



J1eIMMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PEIICHUH 3a]1a4 IPU3HAKU JIETMMOCTH Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PacknaapiBaTh HA MHOKUTENIM HATYPaJIbHbBIC YUCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aHMHO ITPOCTHIE YUCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeN U UCIIOJIB30BATh UX MPU PEUIEHUH 3a/1a4, IPUMEHSATh anroputM EBkinaa.

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

AuredOpanveckue BbIPAKECHUS

BripaxxeHust ¢ nepeMeHHbIMU.

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

HaxoauTh 3HaueHusT OYKBEHHBIX BBIpAXEHUW MPHU 3aJaHHBIX 3HAUYCHUSIX
MIEPEMEHHBIX.

Hcnonb30oBaTh  MOHSATHE  TOXKAECTBA,  BBINOJHATH  TOXICCTBECHHBIC
npeoOpa30oBaHus BHIPAKEHUM, TOKA3bIBATh TOKIECCTBA.

MHoOrouneHsl.

Beimonuate  mpeoOpa3oBaHus — II€JOTO  BBIPAXEHHUS B MHOTOWICH
MPUBEJICHUEM MTOAOOHBIX CJIaraeMbIX, PACKPhITHEM CKOOOK.

BoInonHTh efcTBUs (CI0KEHNE, BEIUUTAHUE, YMHOXKEHUE) C OJTHOWICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (KBaJpaT U
KyO CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JJIsl YIIPOIIECHUS BIYUCICHUM.

OcCylmecTBIsATh PA3JIOKECHUE MHOTOWICHOB HAa MHOXMUTEINW C ITOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEr0 MHOXKHUTEIS, TPYNIUPOBKH CJIAraeMbIX, MPUMEHSIS
bopMyIIbI COKPAIIEHHOTO YMHOXKEHUSI.

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

Hcnonp30BaTh CBOMCTBA CTENEHEH C HATypaJdbHBIMU IOKa3aTEISIMH IS
npeoOpa3oBaHUs BBIPAKCHUIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
nepexoJia OT UCXOJTHOTO YPABHEHUSI K PABHOCUIILHOMY eMy. [IpoBepsiTh, sBisieTcA
JIX YHCJIO KOPHEM YPABHEHUS.

[TogOupaTe npuMepsl Map 4YWCEN, SBISIONIMXCS PEIICHHEM JHUHEHHOTO
YPaBHEHHUSI C ABYMsI IIEPEMEHHBIMU.



CTpouTh B KOOPAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO YpaBHEHHUS C
JIBYyMsI TIEPEMEHHBIMH, TMOJB3YSACh TpadUKOM, MPUBOIUTH MPUMEPHI PEIICHUS
YpaBHEHUS.

Pemate cucTteMsl IByX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMEHHBIMHU, B TOM
quciie rpaduuecKy.

CocTaBnsATh M pelIaTh JIMHEWHOE YPABHEHUE WM CHCTEMY JIMHEWHBIX
YpaBHEHUH 1O YCJIOBHUIO 33Ja4d, HWHTEPOPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥l IIOJIy4ECHHBIN PE3yJIbTaT.

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh Ha KOOPIAUHATHON NMPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3AMCHIBATh YACIOBBIE IPOMEKYTKH Ha
aJreOpanvyeckoM s3bIKeE.

OTMmedaTs B KOOPAMHATHOM INIOCKOCTH TOYKH I10 33JaHHBIM KOOpJAUHATaM.

OyHKIWH.

Crpoutb rpaduKku JTUHEHHBIX (DYHKIIHIA.

OnuceiBaTh C TMOMOIIbIO (YHKUUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
IPOU3BOJUTENILHOCTb, BpEMS, 00bEM pabOTHI.

Haxonuth 3HaueHHe PYHKIIMU 1O 3HAYECHHIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpEeACTABICHHUS W aHAIW3a MHMOpManuwy,
U3BJIEKATh U UHTEPIPETUPOBATH UHPOPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCUMOCTEH.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HyIM (DYHKIMH, TMPOMEXKYTKH 3HAKONMOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUs (PYHKITHN).

Hcnonp3oBath rpaduku A1 UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IIpU
pELIeHUH 3a7a4 U3 IPYTruX YUYeOHBIX IPEAMETOB U PEATbHOM KU3HMU.

K xonIiry o0ydueHus B 8 kj1acce 00yJarommiics MOTYYUT CIASTYIONINE MPESIMETHBIC
pE3YJIbTATHI:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OIepHUpPOBaTh MOHATHUSIMH: KBAJIPATHBIA KOPEHb, apU(METHICCKUMA
KBAJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJpPaTHbIC
KOpPHHU, HCTIOJIB3YSl pu HEOOXOINMOCTH KaJIbKYJIATOD, BBINIOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEMU.

Hcnonp30BaTh HadaJgbHBIE IPEICTABICHUS O MHOXKECTBE JEUCTBUTEIBHBIX
YuCel JUIsl CPAaBHEHUSI, OKPYTJICHUSI M BBIYUCICHUH, U300paxaTh JIeHCTBUTEIIbHbBIE
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobell m crenenerd yucna 10, 3anmMchbiBaTh M OKPYIVISITH YHMCJIOBBIE 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
JQHHOMY MOAYJIIO.

AaredpanvyecKue BbIPpAKEHUSA

JpoOHO-palilnOHAIbHBIE BHIPAYKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHUS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CJI0’)KEHHE, YMHOKEHHUE, JeJIEHUE alreOpandeckux ApoOei.

BBINIONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh MpeoOpa3oBaHMs BEIPAXKEHHUM JIs peHICHUs Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKU, CMEXHBIX IIPEIMETOB, U3 PEAIBHON MPAKTUKHU.

CrerneHu.

[IpyMeHATE TOHATHE CTENEHHW C LEJNbIM II0Ka3aTeleM, BBIIOJHATh
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETbIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKECHUS.

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

BoInonHAT NpeoOpa3oBaHUsl UPPALUOHAIBHBIX BBIPAKEHUN, HCIOIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHHS U HEPABEHCTBA

Pematp kBaspaTHbIE ypaBHEHUS.

Pematb 1poOHO-palioHaNbHBIE YPaBHEHHUS.

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

[IpoBoauTh HCCENOBaHNS YPAaBHEHUW U CUCTEM YPAaBHEHUM, B TOM YHUCIIE C
OpUMEHEHHEM TrpapUuecKuX MpeAcTaBleHud (ycTaHaBIWMBaTh, HWMEET JIU
YPAaBHEHHME WJIM CUCTEMA YPAaBHEHHUW PEIIEHUSA, €CIIM HMMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJIEJIM C TIOMOIIBIO COCTaBJICHMSI YPAaBHEHHsS] WM CHCTEMBbl YpaBHEHHUH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJIa4M MOJIYYCHHBIN pe3yNbTaT.

[TpuMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB U CpPAaBHEHUS, OLIEHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIMI0 MHOXECTBA pEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

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

Crpouts rpaduku QyHKIUN , OMUCHIBATH CBOWCTBA YMCIOBON (DYHKUIUU IO
e€ rpaduky.

K xoHIiry oOyueHus B 9 ki1acce oOy4aromuiics MOTyYuT CIAEAYIONINE MPEIMETHBIC
PE3YJbTaTHI:

Yucaa v BBIYMCICHUA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb A-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAXOAUTh KOPEHb H-U CTENEHU, CTENEHb C
palMOHAIBHBIM IIOKA3aTEJNIEeM, HCIHOJb3yd NpPU HEOOXOJUMOCTH KaJIbKYJISATOP,
IIPUMEHATH CBOMCTBA KOPHS 11-i CTEIIEHU, CTEIICHU C PALMOHAIBHBIM II0OKA3aTEIIEM.

Hcnonp30BaTh NMOHATUE MHOXECTBA JACHCTBUTEIBHBIX UYHUCEI IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

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

AJiredpanyeckue BbIpaKeHUs

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

PacknanpiBaTh KBagpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewars JIMHEWHBIE U KBAaJApPAaTHBIC YPABHEHMS, YPaBHEHUSA, CBOISILIMECH K
HUM, IpPOOHO-paIMOHAJIbHBIE YPABHEHHUS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

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

Pemate cucremsl ABYX JIMHEHMHBIX YPAaBHEHUH C JABYMsI IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO YPABHEHUE HE SABJISIETCS JTUHECUHBIM.

PemaTe HECOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C ITAPAMETPOM.



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

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHMS, HEPABEHCTBA W HUX CHUCTEMBI, B TOM YHUCIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBoUTh MccneAOBaHUS YPABHEHHUN M CUCTEM ypaBHEHH, B TOM YHUCIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
ypaBHEHUE WM CHUCTEMa YPAaBHEHHMM pEILICHUS, €CIId UMEET, TO CKOJbKO, U
npouee).

Pemate TEKCTOBBIE 3amadyM aidreOpaMdecKuM CIOCOOOM C  TTOMOIIBIO
COCTABJICHHsI YPaBHEHUI, HEPABEHCTB, X CUCTEM.

Hcronb30BaTh ypaBHEHUS, HEPABEHCTBA M HX CHUCTEMBI JUISl COCTABIICHHUS
MAaTEMATUYECKOW MOJEIN pEAIbHOM CHUTyalldd WIM MPUKIATHOW 3aJa4H,
MHTEPHPETUPOBATH NOJYUYECHHBIE PE3YJIBTATHI B 33JTAHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpauk
byHKIMU, TpsMas MOPONOPIHUOHATIBHOCTh, JIMHEWHas GyHKIUS, oOpaTHas
MPONOPLUOHANIBHOCTD, MapadoJa, runepOoia, KyCOuHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 10 €€ TpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
001acTh OMNPENENICHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHusi M YObIBaHMSA, 4YETHOCTh U
HEYETHOCTb, HAauOOJIbIlIEE U HAMMEHbILIEE 3HAYCHHSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJPaTUYHBIX (DYHKLMIA U3 peabHOM )KU3HU, PUZHKHU, TEOMETPHH.

Omnpenensars MmojiokeHue rpaduka KBaJpaTUUYHON (PYHKLHMHM B 3aBUCUMOCTHU
oT ¢ K03 PUITUEHTOB.

Crpouth rpaduk KBagpaTM4YHOHM (YHKUMH, OMNHUCHIBATH  CBOWMCTBA
KBaJpaTUYHON PYHKIMU 1O €€ rpauKy.

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

Ha npumepe kBaapatuyHoil GyHKIMM cTpouTh rpaduk GyHkuuu y =af(kx +
b) + ¢ ¢ momomibio IpeoOpazoBanuii rpaduka GyHkIMH y=f(X).

WnnmocTpupoBaTh € MOMOIIBIO TIpaduka pealbHyl0 3aBUCUMOCTb WJIH
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApupmMernyeckasi ¥ reoMeTpUYECKasi MPOrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apu(pMeTHIECKast
Y TEOMETPUYECKAsI TPOTPECCHH.



3amaBaTh TOCJENOBATEIBLHOCTH PAa3HBIMH CIIOCOOAMH: OIMKCATEIBHBIM,
TaOJIMYHBIM, C TIOMOIIBIO (DOPMYJIBI 72-TO WICHA, PEKYPPEHTHBIM.

BBITIONTHATS  BBIYMCIICHHWSI C  HCIOJIB30BaHHEM (OpPMYJ 7-TO  dJieHa
apu(pMEeTHIECKON U TEOMETPUUECKOMN MPOTPECCHid, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

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

Pacrio3HaBaTh ¥ TPUBOAWTH TPUMEPHl KOHEYHBIX M OECKOHEYHBIX
MOCNIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIENIOBATEIbHOCTEH, MOHOTOHHO
BO3pacTarolux (yObIBAIONIUX ) MOCIEI0BATEIbHOCTEH.

HMmeTh nipeAcTaBieHUe O CXOJMMOCTH MOCIE0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY OECKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOM MPOTPECCHUHU.

[IpuMeHATh METOT MaTEeMAaTHYECKOW WHIYKIIUU TIPH PEIICHUH 3a]1a4.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

HaumeHoBaHue pa3iesioB U TeM
NPOrpamMMbl

UNCJIA U BIUNCJIEHUA.
PanmonaneHblie yncna (MOBTOpEHUE)

OVYHKIMU. Koopaunatel u
rpaduku. OyHKIIUU

KoanuecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

11 1

17 1

dyeKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTejbHbIe pecypchl

AJI'EBPAMYECKUE BBIPAXKEHU L.
BeIpaxxeHus ¢ nepeMeHHbIMU

YPABHEHUA 1 CUCTEMbI
YPABHEHUI. Jluneiinbie ypaBHeHHS

YUCJIIA U BBIYUCJIEHUSA. Creniens ¢
HaTypaJbHBIM NIOKa3aTelieM

10 1

AJITEBPANYECKUWE BBIPAKEHUM L.
MHuorouieHsl

AJITEBPAMYECKUE BBIPAKEHU .
@opMyIbl COKPAIIEHHOTO YMHOXEHUS

UMCJIA U BBIYUCJIEHUA. lenumocThb

23 1

14 1

10

10

OYHKIUUN. Jluneiinas pyHKIHSL

VYPABHEHUS U CUCTEMBI
VPABHEHUM. CrcreMbl TMHEHHBIX
ypaBHEHUH

16 1

14 1

11

[ToBTOpenue, 0600MIIEHNE,
cHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136 8




8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dyeKkTpoHHbIE (LM POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI

1 YPABHEHUSA 1 HEPABEHCTBA. 20 |
HepasencrBa

) UNCJIA U BBIYMCJIEHUA. KBaapatHblii 17 1
KOPEHb

3 YPABHEHUA 1 HEPABEHCTBA. 17 |
KBanpatnsle ypaBHEHUS

4 AJITEBPAMYECKUWE BBIPAYKEHU . 17 |
JpoOHO-paliOHAIEHBIC BEIPAKEHUS

5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JIpoOHO-palmoHanbHbIe ypaBHEHUS

6 OYHKINN 15 1

7 AJITEBPAMYECKUE BBIPAKEHU . 14
Crenenu

8 UNCJIA U BBIYUCJIEHUA. [lenumocTh 7 1

9 [ToBTOpeHue, 0606HI€HI:I€, 10 1
CUCTEeMAaTH3aIHsl 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8




9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM dyeKkTpoHHbIe (LM pPOBbLIE)
n/n NporpamMmbl Bcero Kourpoasunie o0pa3oBaTejibHbIE PeCypChl
padoThI
1 OVYHKINHU 25 1
) YPABHEHUMSA U HEPABEHCTBA. 15 1
KBanparnbeie HepaBeHCTBA
3 YPABHEHUMS U HEPABEHCTBA. ’s |
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
4 YUHUCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU ’s !
U ITPOT'PECCHUUA
5 AJITEBPAMYECKUE BBIPAXKEHU . 12 1
CreneHs ¢ paluoHaIbHBIM MTOKa3aTeNeM
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIHS 34 |
3HAHUUN
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 6




HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

[ToBrOopenue. PanmonainsHele yncia

HOBTOpeHI/Ie. CpaBHCHI/Ie, YIOpAA0YNBAHUC U
apI/I(l)MeTI/I‘leCKI/Ie HeﬁCTBHH C pallMOHaJIbHBIMHA
qucijiaMun

IToBTOopenue. Hucopas npsimMasi, MOIyJIb YUCIIa

[TosTopenue. [IporieHTHI, 3aKUCh MPOIICHTOB B BH/IC
JIpoOu 1 IpoOH B BHJIC TIPOIICHTOB

HOBTOpeHI/Ie. TpI/I OCHOBHBIC 3a/1a41 Ha IIPOLICHTLI

IToBTOpenue. Tpu OCHOBHBIE 3a/1a4X HA POLICHTHI

[ToBTOpeHue. Pemenne TeKCTOBBIX 3a71a4
apru(METHYECKUM CII0COO0M

[ToBTOpenue. Pemenne 3ana4d n3 peaabHON
MPAKTUKU Ha YaCTH, JPOOU, MPOLIEHTHI, TPUMEHEHNE
OTHOLICHHUH U IPONOPLUI NPU PEIIEHUH 3a1a4

10

11

[ToBTOpenue. Pemenne 3ana4d n3 peaabHON
MPAKTUKU Ha YaCTH, JPOOU, IPOLEHTHI, IPUMEHEHNE
OTHOILIEHHUH W ITPONOPLUHI IPU PELICHUU 33]1a4

[ToBTOpEeHue. PeanpHble 3aBUCUMOCTH; PELIEHHE
3aJa4 Ha JABM)KEHUE, paboTy, MOKYIKHU, HAJIOTH

KonTtponbHas padora o Teme "PanmonanbHble
guciaa'

12

Koopaunara Touku Ha mpsiMoi




13

Hucnossle IPOMEKYTKH

14 UucaoBbie TPOMEKYTKH

15 PaccrosiHre Mexy IByMsI TOYKaMHM KOOPAMHATHOU
pAMO

16 [IpsimoyromnbpHas cucrema koopauHar. Adcucca u
OpAMHaTa TOYKH Ha KOOPAMHATHOM IJIOCKOCTU

17 [TpsamoyronbHas cucrema KoopAuHatT. AbGcuucca 1
OpAMHATa TOYKHU Ha KOOPAMHATHOMN IJIOCKOCTH

18 [Tpumeps! rpadukoB, 3axaHHBIX GopMyTamMu

19 Urenue rpad)uKoB pealibHbIX 3aBUCUMOCTEH

20 @DyHKIMOHAIbHbIE 3aBUCUMOCTH MEXY
BEJIMYMHAMU

)1 [Nonsarue Gpynkunu. GyHKINSA KaK MAaTEMaTHUECKas
MoOJIeJ b pealbHOT O Ipolecca

” [Tonstue QyHxuu. OyHKIUA KaKk MaTeMaTHyecKast
MOJIEJIb PEAIbHOTO IIpoLecca

7 [Tonstue Gynkun. @yHKIUSA KaK MaTeMaTHYecKas
MOJIEJIb PEAIbHOTO IIpoLecca

4 OO6nacth ornpeseneHus 1 001acTh 3HAYCHU N
byHKIUM

)5 Ob6nacTh onpeaeneHus ¥ 00IaCTh 3HAYCHUIA
byHKIIUN

26 CrniocoObI 3a1anus QyHKIUN

27 I'paduk pynkunu

)3 KonTtponbhas padora no Teme "Koopannats! u
rpa¢puku. OyHKIIH"

29 Bripaxkenue ¢ nepeMeHHbIMU. 3HAaUEHUE




BBIPpAXKCHUA C ICPCMCHHBIMU

Bripaxkenue ¢ nepeMeHHbIMU. 3HaYCHUE

30 BBIPAXEHUS C IEPEMEHHBIMU

31 Bripaxkenue ¢ nepeMeHHbIMU. 3HAaYCHUE
BBIPAKCHMS C IEPEMEHHBIMU

10 [IpencraBneHue 3aBUCMMOCTH MEX]ly BETMYMHAMU
B BUJIE POPMYJIBI

1 [TpencraBneHne 3aBUCUMOCTH MEKY BETUYUHAMU
B BUJIE POPMYJIBI

34 Boruncnenus no gopmynam

35 Beraucnenus mo ¢popmynam

36 VYpaBHeHue ¢ oaHOM nepeMeHHol. Kopenb
YPaBHEHHUS

37 CaolicTBa ypaBHEHUH C OHON IIEpEMEHHOM

38 CBolicTBa ypaBHEHUH C OAHON IIEPEMEHHOU

39 PaBHOCUIIBHOCTE ypaBHEHUIT

40 VYpaBHEHME KaKk MaTEMATUYECKast MOJIENb PEAIbHON
CUTyalluu

41 Yuciio KOpHEN JIMHEWHOTO YpaBHEHUs

42 Yucno KopHEH TMHENHOTO YpaBHEHUS

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

44 JIuHeitHoe ypaBHEHUE, coaepKallee 3HaK MOTYJIst

45 KonTtponbHast pabora o Temam "BripaxkeHus ¢
nepeMeHHbIMH", "JIMHEHbIE ypaBHEHUS"

46 CreneHsb ¢ HaTypaJbHBIM [10KA3aTEIEM

47 CBolicTBa CTENEHH C HATYpPaJbHBIM IMOKa3aTeIeM




48 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM 1

49 CBolicTBa CTENEHH C HATYpaJbHBIM IMOKa3aTeIeM 1

50 3amnmck 4ncia B IeCATHYHON ITO3UIIMOHHON CHCTEME 1
CUHCIIEHUS

51 3amnuck 4ncia B ISCATUYHON ITO3UIIMOHHON CHCTEME 1
CUHCIICHUS

5 Onuounenbl. OTHOWICH CTaHIAPTHOTO BUJIA. |
CreneHp OHOYIEHA

53 Onuounensl. OMHOWIEH CTaHAPTHOTO BUJIA. |
CreneHp OTHOYIEHA

54 MuorowieHsl. MHOTO4IEH CTaHJAPTHOTO BUAA. 1
CrelneHp MHOIOWICHA

55 MHorouseHbl. MHOTO4ICH CTaHIapTHOTO BUA. |
CreneHp MHOTOYJICHA

56 CrnokeHHe U BRIYMTAHHE MHOTOYJICHOB 1

57 CroXeHHe U BRIYMTaHNE MHOTOYJICHOB 1

58 CrnokeHne ¥ BEIYUTaHUE MHOTOYJICHOB 1

59 YMHOXKEHUE U JICIICHHE MHOTOYJICHOB 1

60 YMHOXEHHE U IeICHUE MHOTOYJICHOB 1

61 VYMHOXEHHUE U JIeJIEHNE MHOTOYWIEHOB 1

62 VYMHOXEHUE U ACICHUE MHOTOYJICHOB 1

63 [IpeoOpazoBanme 1ET0TO BEIPAKEHHS] B MHOTOWICH 1

64 [IpeoOpazoBanue 11EIOT0 BIPAKESHHS] B MHOTOUJICH 1

65 [IpeoOpazoBanme 1ETOTO BEIPAKEHHS] B MHOTOWICH 1

66 Kopau mHOrOwIeHa 1

67 KopHau MmHOTOUIEHA 1

68 ToxnectBo. ToxxaecTBeHHBIE TIPe0OPa30BaHU 1




anreOpanyecKuX BhIPaKEHHI

ToxnectBo. ToxknecTBeHHBIE TPEOOpPa30BaAHUS

69 anreOpanyecKuX BhIPaKEHHUH

70 ToxnectBo. ToxxaecTBeHHbIE IPeoOpa30BaHUs
ayireOpanyecKux BbIpaKeHUI

71 ToxnectBo. ToxxaecTBeHHbIE TPe0OPa30BaHU
anreOpanyecKrX BhIPasKEHHI

7 ToxnectBo. ToxxaecTBeHHbIe IPeoOpa3oBaHUs
anreOpanyecKnX BhIPaKEHHUIH

73 Jloka3aTenbCTBO TOXKACCTB

74 KonTtposnpsHast padbora no temam "CrerneHs ¢
HaTypaJbHBIM NoKazareneM", "MHuorowieHs"

75 KBazpat cymmBlI 1 KBaJpaT pa3HOCTH JBYX
BBIPAKECHUI

76 KBagpar cyMMBI HECKOIBKHX BBIPAKEHUN

77 Ky0 cyMMBI 1 Ky0 pa3HOCTH JABYX BbIpaXKEHUH

78 Pa3HOCTB KBaipaTOB ABYX BBIPAKECHUI

79 [IpousBenenne pa3HOCTH U CYMMBI JIBYX
BBIPKECHUI

20 ITponsBeneHne pasHOCTH U CyMMBI BYX
BBIPAKECHUI

81 CymMa 1 pa3HOCTh KyOOB JIBYX BbIpa)KEHUI

82 CymMa U pa3HOCTb KyOOB JIBYX BBIpa)KE€HHIt

83 Pa3noxeHne MHOrou€Ha HA MHOKUTEIU

%4 [IpousBeneHne pa3HOCTH CYMMBI JIBYX BBIPayKE€HUH,

85

CyMMa U Pa3HOCTh KyOOB JIBYX BbIpaKeHHM

Paznoxxenne MHOro4ieHa Ha MHOXKHUTEIH




86 Brinecenue o011ero MHOKHUTENS 32 CKOOKH 1
87 Merto rpynnupoBKU 1
28 KonTtponsHas padora no teme "®dopmyIst 1
COKpAILIEHHOTO YMHOXKEHUS"
89 JenumocTh nensix yucen. CBoOMCTBA IETUMOCTH 1
90 JenmumocTs 1enbix ynceil. CBOMCTBA ASIMMOCTH 1
91 IIpocteie u cocTaBHbIe ynciia. YETHBIE U HEUETHBIE 1
yucia
92 [Ipusnaku genumoctu Ha 2, 4, 8, 5,3, 6,9, 10, 11 1
93 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1
94 [Tpu3Haku AETMMOCTH CyMMBI U IIPOU3BEIECHUS |
LEJIBIX YUCEJI IPU PEIICHUH 3a]a4
95 HauGounpmmii o0muit renurens 1 HaMMeHbIlee |
o0111ee KpaTHOE JABYX YUCEI
96 B3aumHO mipocThie uncia 1
97 Anroput™m EBkinpa. Jlenenue ¢ ocTaTkoM 1
08 CpaBHeHUS 1ENIBIX YHCEN 10 MOJYJII0 HaTypalbHOIO 1
yucna
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 I'paduk nuHeHON QyHKIIUN 1
104 I'paduk nuneitHoON QyHKIIUN 1
105 I'paduk nuHeHON QyHKIIUN 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-3ananubie GyHKuun 1
111 Kycouno-3aannpie ¢ yHKIHH 1
112 Kycouno-3anannbie GyHKINN 1
113 Kycouno-3anannsie GpyHkuuu 1

KonTtponsHast padora no Temam "JlenmumocTs",

114 .
"Jluneitnas GyHKImIS"

115 YpaBHeHHe ¢ ABYMsI IEPEMEHHBIMU

116 VYpaBHeHHE ¢ ABYMsI IEPEMEHHBIMU

117 ['paduk TUHEHHOTO ypaBHEHUS C IBYMS
NepeMEHHBIMHU

I'padux TMHEHHOr0 ypaBHEHHS C ABYMS
NIEPEMEHHBIMU

118

119 CucreMbl TUHEHHBIX YpaBHEHUN € ABYMS

MNEPEMCHHBIMU

CucteMbl TUHEHHBIX YPaBHEHUH C ABYMS
NIEPEMEHHBIMU

120

121 I'paduueckuit MeTo1 pelIeHns: CUCTEMbI JIMHEHHBIX
YPaBHEHUH € ABYMs IIEPEMEHHBIMU

['paduaeckuii MeTox perIeHUsT CUCTEMBI IMHEWHBIX

122
YPaBHEHUH C ABYMS IEPEMEHHBIMU

Pemenue cucrem NTMHENHBIX YPaBHEHUN C IBYMS
123 IIEPEMEHHBIMU METOJIOM IMOJCTAHOBKH U METOJIOM
CIIOKEHUSA

124 Pewienne cucreM TUHEHHBIX YPAaBHEHUN C IBYMsI




MNEPEMCHHBIMU METOIOM IMOJACTAHOBKH U METOAOM
CJIOKCHHUA

Pewienne cucreM TMHEHHBIX YPAaBHEHUH C IBYMsI
125 MIEPEMEHHBIMU METOJIOM MMOJCTAHOBKH U METOJIOM
CJIOJKEHMS

Pemienue cuctem JIMHEHHBIX YPaBHEHUM C IBYMS
126 MIEPEMEHHBIMU METOJIOM IOJICTAHOBKU U METOJIOM
CJIOJKEHMUS

Cucrema 1ByX JUHEHHBIX YPABHEHUN C ABYMs

127
NEPEMCHHBIMU KaK MOACJIb pC€aJIbHON CUTYyallun

128 KonTponpHas padota o Teme "CrucTeMbl THHSHHBIX

ypaBHEHUI"

129 [ToBTOpenue u 06o61eHue. Boipakenus ¢

MNEPEMCHHBIMU

[ToBTopenue n o606mmenune. CreneHs ¢
HaTypaJbHBIM [TOKa3aTelIeM

130

[ToBTOpenue u o6odmenne. OHOUTIECHBI U
131 MHoOrousieHbl. ToX/1ecTBeHHbIE TPe0Opa30BaHUS
anredpandeckux BbIPAKEHUN

132 [ToBTOpenue u 06061meHne. opmMyIibl
COKPAILLIEHHOTO YMHOXEHHUS

[ToBropenue u o600mmenue. Koopaunatsl u

1
33 rpaguKy.

134 [ToBTOpenue u o6odmenue. Jlnneitnas GyHkuus u
€€ CBOICTBa

135 Wrorosast kKoHTpoJbHAS paboTa

136 [ToBTOpenue n o6o6menne. Pemenne cucrem

JIMHEUHBIX YPAaBHEHUH C ABYMs [IEPEMEHHBIMU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8
8 KUIIACC

KonuyecTBo yacos
Ne n/m Tema ypoka

Bcero

KonTposbHbie padoThl

1 YucnoBbie HEpaBEHCTBA 1

2 CBolicTBa YHUCIIOBBIX HEPABEHCTB 1

3 CBoiicTBa YHCIIOBBIX HEPABEHCTB 1

4 Jloka3zaTenbCcTBO HEPABEHCTB 1

5 HepagenctBo ¢ nepemenHoil. CTporue u HECTpOrue 1
HEpaBEHCTBA

6 HepasenctBo ¢ nepemenHoii. Ctporue u HecTporue |
HEPAaBEHCTBA

7 CrnosxeHue ¥ yMHOKEHUE YHUCIIOBBIX HEPABEHCTB. 1
OneHuBaHuE 3HAYEHUS BBIPAKEHUS

2 CrnosxeHue ¥ yMHOKEHUE YHUCIIOBBIX HEPABEHCTB. 1
OneHuBaHuE 3HaYEHUS BBIPAKEHUS

9 [TonsiTHE O pelieHny HepaBeHCTBA ¢ OJTHON 1
IIepeEMEHHON. MHOKECTBO PEIICHUI HEPAaBEHCTBA

10 PaBHOCUbHBIE HEpaBeHCTBA. HepaBeHcTBO- |
CJIE/ICTBUE

11 Hucnossle IPOMEKYTKH 1

12 JIuHeliHOe HEPABEHCTBO C OJHON MEPEMEHHON U |
MHOXECTBO €T0 pPEeIIeHUN

13 Pemenue nuHeHBIX HEPABEHCTB C OJHOM 1
MIEPEMEHHOMN

14 Pemnienue TMHEWHBIX HEPABEHCTB C OAHOM 1




MEPEMEHHOMN

Pelienue TMHEHHBIX HEPABEHCTB C OJAHOM

15 . 1
[IEPEMEHHOI

16 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU 1
IIEPEMEHHOMN

17 CucTtembl TUHEHHBIX HEPABEHCTB C OJHOU 1
IIEPEMEHHOMN

18 Pemenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO JINHEHHBIX 1
HEPaBEHCTB C OJIHOW ITEPEMEHHOMN

19 KoHTtpoisbHas padora o Teme "HepaBencrsa' 1

20 KBanparnsie kopHu 1

)1 Apudmerndeckuii KBaapaTHBINH KOPEHb U €T0 1
CBOMCTBa

) ApudmeTnueckuil KBaJpaTHbI KOPEHb U €r0 1
CBOMCTBA

” ITonsATHE MppaLMOHAIBHOTO YKcia. JlecTBuUs ¢ 1
UppalMOHATIbHBIMU YU CIIAMU

24 CBolicTBa AEUCTBUHN ¢ UPPALMOHAIBHBIMU YACIAMU 1

25 CaolicTBa AelcTBUN ¢ UppaIlMOHATIBHBIMU YHCIAMHU 1

26 CBolicTBa AEUCTBUHN ¢ UPPALMOHAIBHBIMU YACIAMU 1

27 CpaBHeHue UppaloHaIbHbIX YUCEI 1

28 CpaBHeHuE UppalMOHAIbHBIX YUCEI 1
MHokecTBO NJeHCTBUTENBHBIX YHCEN.

29 IIpencraBnenus 0 paCIIMPEHUSIX YUCIOBBIX 1
MHOKECTB

30 JlonycTrMble 3HaYeHUsI IEPEMEHHBIX B i

BBIPAXEHUX, COJIEpKaINX apupMeTruyecKkue




KBaJlpaTHbIE KOPHU

I[OHYCTI/IMLIG 3HA4YCHHS IIEPEMCHHBIX B

31 BBIPKEHUSX, COACPIKAIINX apuPMETUIECKHE
KBaJlpaTHbIE KOPHU

1 ToxnecTBeHHbIE IPe0OPa30BaHUs BBIPAKEHUI],
coJepKalx apu(pMeTHIECKIE KBaIpaTHbIe KOPHU

3 ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,
coJiepKalx apu(pMeTHIECKIe KBaIpaTHbIe KOPHU

34 ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,
coJepKanux apupMeTHIECKIE KBaIpaTHbIe KOPHU

35 ToxnecTBeHHbIe IPe0Opa30BaHUs BEIPAKEHUI],
coJiepKaluX apu(pMeTHUECKIe KBaIpaTHbIe KOPHU

36 KonTtponsnast pabora o Teme "KBanparHsiii
KOpEHb"

37 KBanpaTHOoe ypaBHEeHUE
®dopmyia KOpHEH KBaJIpaTHOTO ypaBHEHHUS.

38 KonnuecTBo N1eNCTBUTENBHBIX KOPHENH KBapaTHOIO
YPaBHEHHUS
dopmysa KOpHEH KBaJIpaTHOTO ypaBHEHHUSI.

39 KonunuecTBo nelicTBUTENBHBIX KOPHEN KBaAPaTHOTO
YpaBHEHHUS
dopmysa KOpHEH KBaJIpaTHOTO ypaBHEHUS.

40 KonndecTBo 1€HCTBUTENBHBIX KOPHEW KBaIPATHOTO
ypaBHEHUS
®opmyia KOpHEH KBaJIpaTHOIO ypaBHEHUS.

41 KonunuecTBo nelicTBUTENBHBIX KOPHEN KBAaAPAaTHOTO
ypaBHEHUS

42 Teopema Buera




43

Teopema Buera

ypaBHeHI/IH, CBOJHUMBIC K JIMHEHHBIM YpaBHCHHUAM

44 WIM K KBaJPaTHBIM YPaBHEHUAM

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

46 KBangpartHoe ypaBHEHUE ¢ IapaMeTpoM

47 Pemenue kBaapaTHBIX ypaBHEHMI € TapaMeTpamMmu

48 Pemrenne kBagpaTHBIX YpaBHEHHM € ITapaMeTpamMu

49 [TonsiTve 0 pelIeHNH HEPABEHCTBA C OJJHOU
IIEPEMEHHOI. MHOKECTBO pELICHUI HEpaBEHCTBA

50 Pemenue kBagpaTHBIX ypaBHEHUH, COAEpKALLUX
3HAK MOJYJIs

51 Pemenue kBapaTHBIX YpaBHEHHUM, COJIEPHKALIUX
3HAaK MOJYJIS

5 VYpaBHEHME KaKk MaTEMATUYECKasi MOJIENb PEAIbHON
CUTyaluu

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

54 KonTponsHas pabora no teme "KBaaparHbie
ypaBHeHHUA"

55 PaunonanbHbIe BBIpaKEHUS

56 ToxxaecTBeHHbIE TpeoOpa30BaHUs palliOHATBHBIX
BBIPKECHUI

57 ToxaecTBeHHbIE TpeoOpa30BaHUs palliOHAIBHBIX
BBIPAKEHUI

58 ToxnecTBeHHbIE TPeoOpa3z0oBaHUs PALMOHATBHBIX

BBIPAKECHUI




ToxaecTBeHHBIE TPeoOpa30BaHUs PallMOHATBLHBIX

59 . 1
BBIpaXEHUI
Anrebpanueckas 1po0b. JlomycTrMble 3HaYCHUS
60 MIEPEMEHHBIX B JPOOHO-PAIIMOHATEHBIX 1
BBIPa)KEHUX
Anrebpanueckasi ApoOb. JlomycTuMble 3HaUeHUs
61 MePEMEHHBIX B IPOOHO-PAIIMOHATILHBIX 1
BBIPa)KEHHSIX
Anrebpanueckasi ApoOb. JlomycTuMble 3HaUCHUS
62 MIEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX 1
BBIPAKEHUSIX
63 OCHOBHOE CBOMCTBO aJIreOpanveckoi qpoou 1
64 OcHoOBHOE CBOMCTBO ayiredpandeckon Jpoou 1
65 CrnosxeHue U BBIYUTaHUE alredpandyeckux Ipooeit 1
66 CrnosxeHue ¥ BBIYMTaHHUE anredpandeckux Ipoodeit 1
67 YMHOXEHHE U JiefieHne anredpanyeckux Apooeit 1
68 YMHOKEHUE U JIeJIeHe anredpandeckux apooeit 1
69 YMHOXEHHE U JiefieHne anredpandeckux Apooeit 1
70 Bo3sBenenue anredpandeckoit Apodu B CTENEHb 1
71 Konrtponsnas pabora no reme "{poGHO- ]
panuoHaNbHbIE BHIpAXKEHUS"
72 JpoGHo-paninoHaIbHbIE YpaBHEHUS 1
7 Pemenune npoOHO-palliOHAIBHBIX YPAaBHEHHIH, 1
CBOJISAIIUXCS K JINHEHHBIM yPaBHEHUSIM
74 Pemenune npoOGHO-palliOHAIBHBIX YPAaBHEHHIH, |
CBOJISIIMXCS K IMHEWHBIM ypaBHEHUSIM
75 Pemenue npoOHO-paniioHaIbHBIX YPaBHEHUH, 1




CBOAAIIIUXCA K JIMHEHHBIM YpaBHCHHUAM

Pemenne npoO6HO-paliMoOHAIbHBIX YPaBHEHUH,

76 CBOJAIIMXCS K KBaJPAaTHBIM YPaBHEHUSIM

77 Pemienue 1poOHO-pallMOHATIBHBIX YPABHEHUIH,
CBOJALIMXCS K KBaPAaTHBIM YPaBHEHUAM

3 Pemenue npoOHO-paIIMOHATIEHBIX YPAaBHEHHIA,
CBOJSIMXCS K KBaJIPAaTHBIM YPaBHEHUSIM

79 Pemienue 1po6GHO-paliiOHAIBHBIX YpaBHEHHH
METO/I0M 3aMEHBI IEPEMEHHON

20 Pemienue npo6GHO-paliOHaIBHBIX YpaBHEHHH
METOJIOM 3aMEHbI IIEPEMEHHOU

Q1 Pemenne npoOHO-paIlOHAIEHBIX YpaBHEHHHA
METO/I0M 3aMEHBI IEPEMEHHON

22 Pemienune npo6GHO-paliOHABHBIX YpaBHEHHH
METO/IOM 3aMEHBI IEPEMEHHON

23 Penienne TeKCTOBBIX 3a/1a4 € MOMOUIBIO IPOOHO-
palOHaIbHBIX YPABHEHUN

24 Pemienne TekCTOBBIX 3a/1a4 ¢ TOMOIIbIO APOOHO-
palMOHAIbHBIX YPaBHEHUHN

25 Penienne TeKCTOBBIX 3a/1a4 € MOMOLIBIO IPOOHO-
paloHaIbHBIX YPAaBHEHHUN

26 Penienne TeKCTOBBIX 3a/1a4 € TOMOIIBIO IPOOHO-
paloOHaIbHBIX YPAaBHEHHUN

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

28 Penienne TeKCTOBBIX 3a/1a4 € MOMOUIBIO IPOOHO-
paloOHaIbHBIX YPAaBHEHHUN

89 ['paduaeckas maTEpHpETALIUS YPABHEHUN C ABYMS




MNEPCMCHHBIMU

KoHnTtponbnas padota mo teme "J[pobHo-

90 " 1
paluOHaIbHbIE YPAaBHEHUS

91 OO6nacTp onpeeneHuss 1 MHOXKECTBO 3HaUCHHH |
byHKIUA

9 OO6nacTp onpeneneHuss © MHOKECTBO 3HAUCHHIHA 1
byHKITUN

93 CniocoObI 3a1anus QyHKIUN 1

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

95 [Tpumeps! rpadukoB GyHKINH, OTPaKAIOIIUX 1
peasIbHbIE MPOLIECCHI

96 @DyHKIMY, OMHUCHIBAIOIIUE MIPSIMYIO U 0OpaTHYIO |
PONOPLHUOHATIBHBIE 3aBUCUMOCTH, X Tpa(uKH

97 OyHKIINY, OMMCHIBAIOIINE MPSIMYIO M 0OpaTHYIO 1
PONOPLHUOHATIBHBIE 3aBUCUMOCTH, X Tpa(uKH

98 OyHKIINY, OMICHIBAIOIINE MPSAMYIO U OOpaTHYIO 1
IPOTIOPIIMOHATIFHBIE 3aBUCUMOCTH, HX Tpa(uKu

99 @yHKIMS y = X2 U €€ CBOICTBa 1

100 OyHKIMA Yy = X2 U €€ CBOICTBa 1

101 @yHKIMs y = X3 1 €€ cBoiicTBa 1

102 OyHKIMS Y =K/X U €€ CBONCTBA 1

103 OyHKIUS Yy =K/X U e€ CBOIicTBa 1

104 DyHKIHA Y =VX U €€ CBOMCTBA 1

105 KontponsHas padora no teme "®yHkuun" 1

106 CreneHs ¢ 1eIbIM I10Ka3aTeNeM 1

107 CBoiicTBa CTEIEHH C 1IETBIM ITOKa3aTeIeM 1




108

CBoOMCTBa CTCIICHU C T CJIBIM I10KAa3aTCIEM

109

110

CBolicTBa CTEIICHU C T EJIBIM ITOKa3aTCIIEM

[IpeobpazoBanue BeIpaxXeHUU, COECPKAIINX
CTEMEHH C LENbIM IOoKa3aTelleM

111

112

113

[IpeobpazoBanue BeIpaxXxeHUM, COECPKAIINX
CTENEHHU C LEJIBIM I0Ka3aTeIeM

[TpeoOpazoBaHue BhIpAKEHHI, COIEPIKAITIX
CTETEHH C IENIBIM MOoKa3aTelleM

CranmapTHBII BUJ Ynca

114

115

CranjapTHBIN BUJI YKCIia

JleficTBHS ¢ yncIaMu, 3alMCAHHBIMU B CTaHIAPTHOM
BHUJIE

116

117

118

JelicTBUA € ynciiaMH, 3alIMCAaHHBIMUA B CTAHJAPTHOM
BHJIC

Pazmepbl 00bEKTOB OKPYKAIOIIET0 MHPA,
JUTUTEIIBHOCTD MPOLIECCOB B OKPYKAIOIIEM MUPE
Pazmepbl 00bEKTOB OKPYIKAIOIIET0 MHPA,
JUIMTEIIBHOCTD MPOLIECCOB B OKPYXKAIOIIEM MUpE

119

120

Pa3Mepnr 00bEKTOB OKPYIKAIOIIETO MHUPA,
JUIUTEILHOCTh MIPOLIECCOB B OKPYXKAIOLIEM MUPE

JleneHue ¢ oCTaTKOM

121

CpaBHeHUS LENbIX YHCeIl IO MOAYIIO HATYpajIbHOTO
qucia

122

123

CpaBHeHUS 1ENbIX YHCEN TI0 MOIYJII0 HaTypalbHOIO
qucia

CBolicTBa CpaBHEHUH 11O MOZYJIIO

124

CBolicTBa CpaBHEHUH 1O MOAYJIIO




125

OcTraTky CyMMBI U TPOU3BEJCHUS 110 JTAHHOMY
MOIYJTIO

126

127

128

KontponsHas padora no temam "Crernenu",
"lenumocTts"

[ToBTOpenue u 00600IIeHNE. Perenne IMHEHHBIX
HEPABEHCTB C OJJHOM MEPEMEHHOMN U CUCTEM
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEMEHHOMN

[ToBTOpeHHe u 0000IIeHNE. PereHne IMHEHHBIX
HEPaBEHCTB C OJIHOU MEPEMEHHON U CUCTEM
JIMHEWHBIX HEPABEHCTB C OJIHOM MEPEeMEHHOMN

129

[ToBTOpenue u 0600menue. ToxIeCTBEHHBIC
npeoOpa30BaHMsl BRIPAKEHUN, CONEPKAIINX
apu(MeTHYECKUE KBAIPATHBIC KOPHU

130

131

132

[ToBTOpenue u 06001eHne. Pemenne KkBagpaTHbIX
ypaBHEHUH. PellieHne TeKCTOBBIX 3371a4 C TOMOIIBIO
KBaJIpaTHBIX YpaBHEHUM

[ToBTOpenue u 06o6meHue. Pemenue 3agay u3
peaIbHOU KU3HU

[ToBTOpenue u o6odmeHne. Tox1eCTBEHHbIE
npeoOpa3oBaHus PAlMOHAIBHBIX BRIPAKEHUI

133

[ToBTOpenue u 06o0meHne. Pemenue npooHO-
paHI/IOHaJ'H)HI)IX ypaBHeHHﬁ, CBOOSAIIIUXCA K
J'IHHefIHI—;IM NN K KBa)IpaTHI)IM ypaBHeHI/IﬂM.
Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO APOOHO-
palroHaIbHBIX YPABHEHHM

134

135

[ToBTOpenue u 0600IeHne. Perenne TeKCTOBBIX
3aJ1a4 pa3IMIHBIME CIIOCO0aMU

Wroroas KoHTpoJbHASA paboTa




136

[ToBTropenue u 0600mmenue. Pemenne 3ama4 u3
peaIbHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

9 KUIIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJsbHbie padoTsl

Oynkius. CBolicTBa PyHKIMI: HYyIH QYHKIIUH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA (DYHKITHH,
IPOMEKYTKH BO3PACTaHUS U YOBIBAaHUS (DYHKITHH,
4yETHbIC U HEUETHBIE (PYHKIMH, HAauOOIbIlIee U
HalMEHblIee 3HaYeHUs (PYHKLIUU

Oynkius. CBolicTBa GPyHKIMI: HYyIH QYHKIIUH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA (DYHKIIUH,
IPOMEXKYTKH BO3pACTaHUS U yObIBaHUS (PYHKIIHMH,
4yETHbIE U HEUETHBIE (DYHKIMH, HAaUOOJbILEE U
HalMEHbIIIee 3HaYeHUs! (PYHKLIUU

[Hoctpoenue rpadukoB QpyHKIUN C TOMOILBIO
npeoOpa3oBaHUi
[Toctpoenue rpagukoB GyHKIMN C TOMOIIBIO
npeoOpazoBaHui

Ksanpatnsiii Tpéxunen. KopHu kBagpaTHOro
TpéXUsIeHa

Paznoxenue kBagpaTHOTO TpEXUICHA HA JIMHCHHBIC
MHOXUATEIIH

PaznoxeHune kBapaTHOro TpEXUJIEeHa HA JINHEMHBIE
MHOXXHUTEIHN

KBaaparnunas GpyHkmus u e€ cBoCTBa




[Tapabosa, KOOpAMHATHI BEPITUHBI TAPAOOIIBI, OCh

9 1
CUMMETpPUHU NTapadoIIb

10 [TocTpoenue rpaduka KBaApaTUIHON PYHKIUU 1

11 [TocTpoenue rpaduka KBaapaTUIHON (HYHKIIUHA 1

12 [TocTpoenue rpaduka KBaApaTUIHON PYHKIUU 1

13 [Tonoxenue rpaduka kBaApaTHIHON QyHKIMM B |
3aBUCUMOCTH OT €€ Kod(hpuimeHToB

14 [Tonoxenne rpaduka KBaApaTUIHON QYHKIIUH B 1
3aBHCUMOCTH OT €€ K03 punmeHTon

15 Hcnonb3oBaHue cBOMCTB KBaIpaTUYHOM pyHKIIMM |
JUISL PEeLICHUs 3a1a4

16 Hcnonb3oBaHue cBOMCTB KBaIpaTUYHON PyHKIIMM |
JUIS peLIeHus 3a1a4

17 Hcnonb3oBanue cBOMCTB KBaAPaTUUHON (QYHKIIUU |
JUTSL pEeUIeHUs 3a1a4

18 CrenenHble (PYHKIMU C HATYypaJbHBIMU |
MOKa3aTeJsIMH, UX TpapUKH U CBOWCTBA

19 CrenenHble (PyHKIIMU C HATypaJbHBIMU |
noKa3aTessiIMH, UX rpadMKu U CBOMCTBA

20 CrenenHble pyHKINU C HATYPATbHBIMU |
MOKa3aTeJsIMH, UX TpaprKH U CBOMCTBA

)1 CrenenHble (PYHKIIMU C HATypaJbHBIMU 1
MOKa3aTeJsIMH, UX TpaprKH U CBOMCTBA

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

23 Ipaduku Gpysxmmit: y =\x , y=3Vx ,y =| x| 1

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

25 Kontponbnas padora no teme "®OyHkmn" 1




[TonsiTHE O pelieHn HepaBEHCTBA C OIHON

26 nepeMeHHO. MHOXeCTBO peleHu HepaBeHCTBA !

27 KBagparsusie HepaBeHCTBA ¢ OAHOU IIEPEMEHHON 1

28 KBanpaTHbie HepaBeHCTBA C OJIHOM MEPEMEHHOM 1

79 Pemienne HepaBeHCTB Tpa@UUECKUM METOJIOM U 1
METOJIOM UHTEPBAJIOB

30 Pemenue nepaBeHCTB rpadu4ecKuM METOJOM U |
METOJIOM UHTEPBAJIOB

31 HepagenctBa, conepikaiiue 3HaK MOAYIS 1

32 HepagenctBa, coneprxaiiue 3HaK MOIYJIs 1

33 Cucrembl HEpaBEHCTB C OJHOM MEpPEMEHHON 1

34 CucreMbl HEpaBEHCTB C OJAHON IIEPEMEHHOM 1

15 Pemienne TeKCTOBBIX 3a/1a4 ¢ TOMOIIBIO |
HEPABEHCTB, CUCTEM HEPABEHCTB

36 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIbIO |
HEPABEHCTB, CUCTEM HEPABEHCTB

37 HepaseHncTBo ¢ n1BymMs nepeMeHHbIMU. Pelenue 1
HEPABEHCTBA C ABYMs [I€PEMEHHBIMU

18 I'paduueckuii MeTO pelIeHus: CHCTEM HEPABEHCTB 1
C IByMs IEPEMEHHBIMU

39 CucTemMbl HEpaBEHCTB C IBYMs ITIEPEMEHHBIMU 1

40 KonTtponbHas padora no Teme "KBanparusie ]
HepaBeHcTBA"

41 bukBapaTHble ypaBHEHUS 1
[Ipumepsl npuMeHEHNI METOI0B PABHOCUIIBHBIX

42 npeoOpa3oBaHuil, 3aMEHbI IEPEMEHHOM, 1

rpauIecKoro METo/1a MPHU PEIICHUH YpaBHEHUN 3-




U U 4-11 crenieHen

[TpuMepbl MPUMEHEHUH METOI0B PABHOCHIIBHBIX
npeoOpa3oBaHUil, 3aMEHBI IEPEMEHHOM,

43 rpau4ecKoro MeTo/ia Mpy peleHN ypaBHEHUH! 3 -
i 1 4-i1 crenenen
[TprMepsl MPUMEHEHHUI METOI0B PABHOCHIIBHBIX

44 npeoOpa3oBaHMii, 3aMEHBI IEPEMEHHOM,
rpadu4ecKoro MeTo/ia Mpy peleHNH ypaBHEHUH! 3-
i 1 4-i1 crenenei

45 Pemienue 1po6HO-paliiOHaIbHBIX YpaBHEHUH 1
HEPABEHCTB

46 Pemenne npoOHO-paniMOHAIBHBIX YpaBHEHUH 1
HEPABEHCTB

47 Pemenne npoOGHO-paliMOHAIbHBIX YPaBHEHUN U
HEPABEHCTB

43 Pemenune npoOGHO-paliMOHANIBHBIX YpaBHEHUH 1
HEPABEHCTB

49 Pemenue cucrem ypaBHEHU ¢ IBYyMsI
NePEMEHHBIMU

50 Pemenue cucrem ypaBHEHU ¢ IByMsI
NepPEMEHHBIMU

51 Pemenne npocrelnmx cuCTEM HEIMHEWHBIX
YPaBHEHHUH C IBYMs IEPEMEHHBIMU

57 Pemenne npocTenmmx cucTeM HETMHENHBIX
YpaBHEHUH C IBYMSI IEPEMEHHBIMU

53 Pemenne npocrelnmx cUCTEM HETMHEWHBIX
YpaBHEHUH C ABYMSI IEPEMEHHBIMU

54 Pemienne npocTenImmx CUCTEM HEIMHENHBIX




YPaBHEHUH C ABYMs IIEPEMEHHBIMU

['padpuaeckuiit METOI PEIICHUS CUCTEMBI

> HEJIMHENHBIX YPAaBHEHUH C IBYMsI [IEPEMEHHBIMU

56 ['padpuaeckuii MeTOI PEIICHUS CUCTEMBI
HEJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMU

57 Cucrema 1ByX HEJTMHEHHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMH KaK MOJIEJIb pealbHON CUTYalluu

53 Cucrema 1ByX HEJTMHEMHBIX YPABHEHHUN C ABYMs
IIEPEMEHHBIMH KaK MOJIEJIb pealbHON CUTYyalluu

59 Cucrema 1ByX HEJITMHEMHBIX YPABHEHUH € ABYMs
IIEPEMEHHBIMU KaK MOJIEJIb PEaIbHON CUTyaluu

60 Cucrema 1ByX HEJTMHEHHBIX YPAaBHEHUMN C ABYMS
IIEPEMEHHBIMH KaK MOJIEJIb pealbHON CUTYyalluu

61 CucreMa HEJIMHENHBIX ypaBHEHUH C TapaMeTPOM

62 CucreMa HeIMHENHBIX YpaBHEHUI C MapaMeTpoM

63 CucreMa HEJIMHENHBIX ypaBHEHUH C ITapaMeTPOM

64 [Tpocreiimne HEpaBeHCTBA ¢ ABYMs IEPEMEHHBIMU
U UX CUCTEMBI

65 KontponbHas padota o teme "YpaBHeHHUS,
HEPaBEHCTBA U UX CUCTEMBI"

66 [loHsTHE YNCIIOBOI TOCIENOBATEIBLHOCTH.
Koneunsie 1 GeCKOHEUHBIE MTOCIEI0BATEIbHOCTH

67 OrpanndeHHas MOCIeN0BaTEIbHOCTE. MOHOTOHHO
BO3pacTaromas (yObIBaroIas) nociae10BaTeIbHOCTb
CrniocoOblI 3a/1aHus TOCTIEI0BATENBHOCTH:

68 onucaTeabHbINA, TAOTUYHBIN, C TOMOIIBIO (OPMYJIBI

N-TO 4Yi€Ha, PEKYPPEHTHBIN




69 Apudmerndeckas 1 reOMeTpUIecKas Iporpeccun

70 Apudmerrdeckas 1 TeOMETpUIECKas MPOTPECCUU

71 CBoiicTBa 4IeHOB apu(METHUECKON U
reOMETPUUYECKON POrpeccuid

7 CBoiicTBa 4IeHOB apu(METHUECKON U
r€OMETPUYECKON ITPOrPeECCUit

7 @®opMyIibl N-ro wieHa apupMeTudecKoi u
reOMETPUUYECKON porpeccuii

74 @opmyItbl N-ro WieHa apu(pMeTHIECKON 1
reOMETPUUYECKON porpeccuii

75 @opmyItbl N-ro WieHa apu(pMeTHIECKON 1
r€OMETPUYECKON ITPOTrPECCU

76 @opMyJsibl CyMMBI IIEPBBIX N WICHOB
apu(MeTHUECKON U TeOMETPUYECKOM Mporpeccuii

77 @®opMyJIbl CyMMBI IEPBBIX N YWIEHOB
apu(MeTHUECKONW U TeOMETPUIECKOM Mporpeccuii

3 @®opMyJIbl CyMMBI IEPBBIX N YWIEHOB
apupMeTUYECcCKOl U FreOMEeTPUUECKOI Mporpeccuii

79 3a1auu Ha IPOLIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpPEAUTHI

20 3aauM Ha IPOLEHThI, 0AHKOBCKUE BKJIA/IbI U
KpPEAUTHI

21 3aauu Ha IPOLEHThI, 0AHKOBCKHUE BKJIA/Ibl U
KpPEAUTHI

2 3a1auu Ha MPOIEHTHI, 0AHKOBCKUE BKJIAIbI U
KpPEAUTHI

23 3agauu Ha IPOLEHThI, 0AHKOBCKUE BKJIAbl U

KPEIUTHI




3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI U

84
KpPEAUTHI

25 3ama4yn Ha IPOIEHTHI, 0AHKOBCKUE BKJIAIBI U
KpEIUTHI
[IpencraBieHue o CXOAUMOCTH

26 MOCIIEI0BATEILHOCTH, O CYMMUPOBAHUU
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUICCKOM
IIPOrpeccuu
[IpencraBieHne o0 CXOAUMOCTH

27 MOCIIE0BATEIHLHOCTH, O CYMMUPOBAHUU
0eCKOHEYHO yOBIBAIOIIECH reOMEeTPUIECKON
POrPeccuu

88 Meron maTreMaTH4E€CKON MHAYKIIMHU

89 MeTton MaTeMaTUYECKON UHTYKIIUI

90 KonrtponbHas padora no reme "Hucnonsie
NIOCJIE0BATENBHOCTH U ITporpeccun’”

91 Kopens n-it crenenu. CBoiicTBa KOpHS n-i CTENEHU

92 Kopensb n-ii crenenu. CBoiicTBa KOPHS N- CTENEHU

93 Kopens n-it crenenu. CBoiicTBa KOpHS n-i CTENEHU

94 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBA

95 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

96 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €&
CBOMCTBA

97 ToxecTBeHHbIe TPeoOpa30BaHUsl BEIPAKEHUI,
coJIepKalluX KOPEeHb N-il cTeneHn

98 ToxxnecTBeHHBIC TPEOOPA30BAHMSI BRIPAXKEHUH,




COZIepKalIMX KOPEHb N-I CTEIICHU

99

100

ToxnecTBeHHbIE IPe0OPa30BAHUS BBIPAKEHUI],
CoZiepKalIMX KOPEHb N-I CTEIICHU
ToxnecTBeHHbIE IPe0OPa30BaHUS BBIPAKEHUI,

COoACpKAIMX CTCIICHb C pallMOHAJIbHBIM
IIoKa3arcjieM

101

ToxaecTBeHHbIE TpeoOpa30BaHUs BbIPAXKEHUH,
COJIepKALUX CTENEHb C PALlMOHATIBHBIM
HoKasaresneM

102

103

104

KonTpoabnas padora o teme "Crernens ¢
p
palMoHaIbHBIM MOKa3areaem"

[ToBTOpenue u 0606IeHe. Yuca 1 BEIYUCIICHUS
(3ammch, cpaBHEHHUE, IEHCTBUS C ICHCTBUTEIIBHBIMU
YHUCJIAMH, YACIIOBAS TIPsiMast )

[ToBTOpenue u 06o6meHue. Yrcna 1 BEIYUCICHUS

(SaHI/ICL, CpaBHCHHC, JIENCTBUS C NCHCTBUTEIbLHBIMU
qucjiaMH, YUCJIOBas HpHMaﬂ)

105

[ToBTOpenue n o6obmeHre. Yncna U BEIYUCICHUS
(IpOLIEHTHI, OTHOLIEHMUSI, TPOIIOPLINHN)

106

107

[ToBTOpenue n o6obmeHre. Yncna U BEIYUCICHUS
(IpOLIEHTHI, OTHOLIEHHUSI, TPOIIOPLINH)
[ToBTOpenue u 06061menHue. Uncna u BEIYUCICHUS
(pemieHue 3aqa4 U3 peanbHOM KU3HU)

108

[ToBTOpenue u 0600meHNe. Yncna v BEIYUCICHUS
(pemieHue 3aa4 U3 peaibHOM KU3HH)

109

110

[ToBTOpenue u 06061menHue. Uncna u BEIYUCICHUS
(okpyriieHue, MpuoIMKeHNE, OTIICHKA)

[ToBTopenue u 00001eHne. TeKCTOBbIE 3aaun




(pemeHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anreOpanvdecKuM Crocodamm)

111

112

113

[ToBTOpenue u 06001meHue. TekcToBbIC 3a1a4n
(pereHre TEKCTOBBIX 3a7a4 apu(PMETUIECKUM U
anredpanvdecKuM croco0amm)

[ToBTOpenue u 0do0meHne. TeKkcToBbIE 3a1aUn
(pelieHre TeKCTOBBIX 33124 apU(PMETHICCKUM H
anreOpandecKuM crocobamm)

IToBTOpenue u 0600meHne. TeKkcToBbIC 3a1a4n

(peleHre TEKCTOBBIX 3a1a4 apU(PMETUICCKUM U
anreOpanvyecKuM CriocodaMm)

114

[ToBropenue u o6o0menue. TeKCTOBbIE 3a1a9u
(peleHre TEKCTOBBIX 3a7a4 apU(PMETUICCKUM U
anreOpanvyecKuM Croco0aMm)

115

[ToBTOpenue n o6obmeHne. TekcToBbie 3a1aun
(perieHne TEKCTOBBIX 3a7a4 apu(PMETUUECKUM U
anredpanvyeckuM croco0amm)

116

117

118

[ToBTOpenue n o6o0menHue. Anredbpanyeckue
BbIpaXkeHUs (IpeoOpa3oBaHKe anredpanyecKux
BBIPQKEHUI, COJIEPKAINX CTETIEHB C IEJIbIM
MOKa3aTeJIeM )

[ToBTOpenue u o6o0IeHue. Anredpanyeckue
BbIpa)keHUs (IIpeoOpa3oBaHue anredpanvyeckux
BBIPAKCHUH, COJCPIKAIIUX CTETICHD C LEJTbIM
MOKa3aTeJIeM )

[ToBTOpenue u o6o0IeHue. Anredpanyeckue

BbIpa)keHUs (IIpeoOpa3oBaHue anredpandyeckux
BBIPa)KEHUH, COEPKAINX CTETIEHB C LEJIbIM




TOKa3aTeJIeM)

119

120

121

122

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BhIpa)keHUs (IIpeoOpa3oBaHue anredpandeckKux
BBIpaKEHUH, cofepxKammx apuMeTHaecKuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BBIpaKEHHS (MMpeoOpa3oBaHue areOpandecKux
BBIPKEHUH, COMIepKAIuX apu(pMeTHIecKuit
KBaJIpaTHbIN KOPEHb)

[ToBTOpeHKE u 0000MIEHNE. ANredpandecKue
BBIpKEHHS (MMpeoOpa3oBaHue areOpandecKux
BBIpAXEHHH, coiepKalux apupMeTHIeCcKHii
KBaJIpaTHbIN KOPEHb)

[ToBTOpeHHE 1 0000IIEHUE. ANredpandecKue

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

123

[ToBTOpenue u 06061eHNEe. AnreOpanueckre
BbIpa)keHUs (IIpeoOpa3oBaHue LEIbIX U APOOHO-
palMOHATIBHBIX BBIPAXKEHUIN)

124

[ToBTOpenue u 06061eHNEe. AnreOpanueckue
BbIpakeHUs (MpeoOpa3oBaHKe LEIbIX U JPOOHO-
paIMOHAEHBIX BBIPAKCHUN )

125

126

[ToBTOpenue u o6o0ImeHue. Anredpanyeckue
BbIpakeHUs (MpeoOpa3oBaHKe LEIbIX U JPOOHO-
palMOHAIBHBIX BBHIPAKCHUH )

[ToBTOpenue u o6o0IeHue. Anredpanyeckue

BBIPpAXKCHUA (pa3HO)KCHI/Ie MHOTI'O4JICHA Ha
MHOXUTCIIM, B TOM YUCJIC C UCITIOJIB30BAHHNECM




(bopMyIT COKPAIIEHHOTO YMHOXKEHUS)

127

128

129

130

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BEIpaXCHHUS (Pa3IoKeHNE MHOTOYJICHA HA
MHO>KUTEJIH, B TOM YHUCJIE C UCIIOIH30BAaHUEM
(bopMyIT COKPAIIEHHOTO YMHOXKEHUS)

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue
BhIpaKEHUS (Pa3JIoKEHUEe MHOTOUJICHA HA
MHO>KHTEIH, B TOM YHUCJIE C UCIIOIh30BAHUEM
(GopMyIT COKPAIIIEHHOTO YMHOXKEHUS)

[ToBTOpeHKE 1 0000IIEHNE. ANreOpandecKue
BhIpOXEHUS (MOJICIIMPOBAHUE C TIOMOIIBIO (OPMYIT
peabHBIX MPOIIECCOB U SBJICHUN )

OyHKIMY (MOCTPOSHHUE, CBOMCTBA N3YYCHHBIX
yHKIHiT)

131

132

133

[ToBTOpenue n o6odmenne. PyHKIUU (TOCTPOEHUE,
CBOICTBa U3YyUEHHBIX (PYHKIIHI)

[ToBTOpenue u 0606menne. OyHKINH (IOCTPOCHUE,
CBOWCTBA U3YUYECHHBIX (YHKIUH)

[ToBTOpenue u 06061menne. DyHKIUU
(rpacuyeckoe perieHue ypaBHEHUH U UX CHCTEM)

134

135

[ToBTOpenue u 06o6menne. yHKIUU
(rpaduueckoe pemeHne ypaBHEHU N U UX CHCTEM)

Hroropas KOHTpPOJIbHAA pa60Ta

136

[ToBTOpenue u 06o6menue. yHKIUU
(MOZIeTMpOBaHKE peaTbHBIX MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136
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