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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TYMaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAMMO st
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMMA W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pOJM MaTEeMAaTHUYECKOIro
MOJE/IIMPOBAaHUS B HAYYHOM [IO3HAHMM M B TMPAKTHUKE CIOCOOCTBYET
(OpMHPOBAaHNIO HAYYHOTO MHUPOBO33PEHUSI U KAUE€CTB MBILUIEHUS, HEOOXOIUMBIX
JUIs aJanTaldd B COBPEMEHHOM IudpoBoM obmectBe. M3yduenue anreOpsl
o0ecrieunBaeT  pa3BUTUE yMEHUs  HaOmOAaTh, CpaBHUBaTh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYaroIIMXCs: OHM MCIOJb3YIOT JEAyKTHUBHBIE U WHIYKTHBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4aroLUMUCS SBJSIETCS pean3alen AesITeIbHOCTHOTO IPUHIUIIA O0yUYeHUs!.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnmas w3 3TUX coaepKaTeabHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKATh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIH SA3bIK. B cBs3U
C 3TUM B MPOTpaMMy Y4eOHOTro Kypca «Ayredpa» BKIIIOUEHbI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTH4eCKOro s3blka. Comepx aTelnbHOW WM CTPYKTYPHOU
OCOOEHHOCTBIO YYEOHOro Kypca «Auredpa» SBISETCS €ro WHTErPUPOBAHHBIN
XapaxkTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBILIUICHUS, (POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJrOpUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TIOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEWCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOEHHSI YHUCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HeoOXOJUMOro IJsl PELIEHUs 3aJad MaTeMaTUKH,
CMEXHBIX ITPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
INOCTPOEHUSI MAaTEeMaTU4YECKUX MOJENeH, ONUCaHUs NPOLECCOB U  SABJIECHUHN
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuid. IlpeoOpazoBaHue CHMBOIBHBIX (DOPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIbHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OTMCAHUS M UCCIEAOBaHUS pa3HOOOPa3HBIX MPOLECCOB U SIBIICHUN B MPUPOJIE
u odmecTBe. M3ydueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJIMYECKOTO, TpaUyeckoro, BHOCUT BKJIaJI B (opMUpOBaHUE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIUBUIN3ALUU 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 MAaTEMAaTHYECKUX YMO3AKIIOUEHHH M MPHUHATHIE B anredpe
OpaBWia UX KOHCTPYHPOBAHMSI  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUH
00OCHOBBIBATh U JIOKA3bIBaTh CYXJACHHS, PA3BUBAIOT MATEMAaTUUYECKYIO HHTYHIIHIO,
KpPaTKO M HAIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM M yyaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
GbopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YyUYarOIIUXCSl.

CornacHo yueOHOMYy IMlaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«AnrebOpa», KOTOPBIA BKIIIOYAET CIEAYIOIIME OCHOBHBIE pa3felibl COJCpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEpaBEHCTBA», « DYHKLIUM.

Ha uzyuenue yueOHOro kypca «Anredpa» orBoautcs 408 yacoB: B 7 Kiacce
— 136 yacoB (4 vaca B Heneno), B 8 kinacce — 136 yacoB (4 yaca B Hezenwo), B 9
Kkiacce — 136 yacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YuCcIaMu. YKclioBas npsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHbIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenne TekcToOBBIX 3a7au apudmeTnueckuM crocoboMm. Pemienue 3amau u3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIICHUM
U TPOMOPIUN MpU pEelIeHUH 3a/ad, pEIIeHHe 3ajad Ha JIBIKEHHE, padoTy,
MOKYMKH, 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 nOeIMMOCTH CYMMBI H
IIPOM3BEICHUS LIEJIBIX YMCEII IPU PEIIECHUHU 33/1a4 C IPAKTUYECKUM COAECPKAHUEM.

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

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

Auredpanvyeckue BbIPpaKeHUSA

BripakeHre ¢ NEpeMEHHBIMUA. 3HAUYEHUE BBIPAKECHHUS C MEPEMEHHBIMM.
[IpencraBienre 3aBUCUMOCTU MEK]Ty BETMYMHAMU B BUJI€ (POPMYJIBI.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3zaTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH cTaHaapTHOro Bujaa. CTEneHb MHOTO4WICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
1I€JIOr0 BBIpaXXEHHSI B MHOTOUWIEeH. KOopHr MHOTOYJIEHA.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U KyO pa3sHOCTH JBYX BBIpaXEHHH, Pa3HOCTH
KBaJIpaTOB JIByX BBIPQXKEHUM, TMPOU3BEACHUE PA3HOCTU U CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BhiHeceHrne 00111ero MHOXKUTEIS 3a
CKOOKH. MeTo 1 TpyIIUpOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MAaTEMATHYECKasi MOJIENIb PEAIbHOM CUTYaIUU.



JIuneliHOE ypaBHEHME C OJHOM NEPEMEHHOWU. UMCIO KOpHEHW JMHEWHOTO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JInneliHOE ypaBHEHME, COEpKaLIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEMHOTO ypaBHEHHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHW 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 CUTYAIIMH.

DOyHKUIMHA

Koopaunara Touku Ha npssMoit. YncCIIoBbIE TPOMEXKYTKH. PaccTosinue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

[TpsimoyronbHas cucreMa KoopauHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOM TuiocKkocTH. IlpuMepsl rpagukoB, 3agaHHbix (popmynamu. Urtenue
rpaMKOB peabHbIX 3aBUCUMOCTEN.

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
omnpejenieHuss W o6nacTh 3HadyeHW ¢yHkiuu. CrnocoObl 3aaHusi (QYHKIUH.
I'padux dbynkuuu. [oHATHS MakCUMyMa ¥ MUHUMYMa, BO3PACTaHUS U YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
¢byuknuu y = |X|. Kycouno-3aganHbie QyHKIIHN.

8 KUIACC

Yucaa v BIYMCICHUA

KBaapatHbie KOpHU. Apu(dMeTHUECKUI KBaAPAaTHBIA KOPEHb U €ro CBOICTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

[IpencraBiieHnss O pacIIMPEHUAX YMUCIOBBIX MHOXECTB. MHoOXecTBa
HaTypaJbHBIX, UEJbIX, PALUOHAIBHBIX, JIEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmepsl OOBEKTOB OKpYXAlOUIET0 MHpa, AJUTEIBHOCTh MPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTUMble 3HA4YEHHUS NMEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JEJICHHE alreOpandeckux IpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTnyeckue KBaApaTHbIE KOpHH. TOXIeCTBEHHBIE MpeoOpa3oBaHUs
BBIPKEHHI, COIEpkKAIINX apu(PMETUYECKHE KBAPATHBIE KOPHH.

Cremenb C 1enbIM MOKazaTenemM U e€ cBoicTBa. IIpeoOpazoBanue
BBIPAKEHUM, COAEPKAIINX CTECTICHHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
KosnmuecTBO NEMCTBUTENBHBIX KOPHEW KBAaJpaTHOTO ypaBHeHHs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE C TapaMeTpoM. PeneHne TeKCTOBBIX 3a1a4 C
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

HpoOHo-paninoHanbHble  ypaBHEHMs. PelieHue  IpoOHO-paliMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pPAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis YPaBHEHHM ¢ IBYMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHncTBo ¢ nepemenHoii. CTporue u HecTporue HepaBeHcTBa. CloKeHue
U YMHOXEHHME YHUCIOBBIX HEpaBeHCTB. OILIEHMBAHHWE 3HAYECHUS BBIPAKCHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEeHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
peIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JInHeliHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €TI0 PELICHUMU.
Penienne NMHENHBIX HEPABEHCTB C OTHOU NepeMeHHON. CHCTEMBI M1 COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM MNEPEMEHHOM. PemeHne TEKCTOBBIX 3ajay C
ITOMOILBIO JINHENHBIX HEPABEHCTB C OAHON NIEPEMEHHOM.

DyHKIMHA

OO6uacTh onpeeneHusi 1 MHOXKECTBO 3HaueHu ¢pyHkuuu. CriocoObl 3a1aHus
bynkuunid. ['paduk dynkunn. Urenue cBoiicTB ¢pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOMINUX PEeATbHBIE MPOIECCHI.

Jluneinas Qynkrusa. DyYHKIUU, OMHUCHIBAIOIIME TPIMYIO U OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX IpaduKH.

Oynxupn Y = kx, y = kx + b, y = k/x, y = X3, y = VX, y = |X| # ux cBoiicTBa.
Kycouno-3aiannpie GyHKITHN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp nN-i1 crenenn u ero cBoicTtBa. CTeneHb C pPaLMOHAJIbHBIM
IIOKAa3aTelIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COJAEp)KAIMX KOPEHb N-i
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUs U HEPABEHCTBA

bukBanparusie ypaBHeHUsA. [IpuMepbl IPUMEHEHU METOJ0B PaBHOCUIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-i1 CTENICHEM.

Pemenne qpoOHO-palilnOHAIbHBIX YPaBHEHUH.

Pewienue cucrtem ypaBHEHHI € IBYMs IIEpEMEHHBIMU. Pellienre npocrenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYyaLUU.

HucnoBsle HepaBeHCTBA. PemeHne JIMHEHHBIX HEPABEHCTB. Jl0Ka3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
JUISl palliOHAIbHBIX HEpaBeHCTB. [Ipocrenine HepaBeHCTBA C MAPAMETPOM.

Pemienne TEKCTOBBIX 3a/1a4 € TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PELIEHUS CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

DyHKIUU

Oyuknus.  CpoiictBa  (QyHKUMI:  Hyad  (QYHKIUH,  [OPOMEXYTKH
3HAKOMOCTOSIHCTBA (DYHKI[MU, TIPOMEKYTKH BO3pACTaHUsI M YObIBaHUS (PYHKIUH,
4YETHBIEC U HEYETHBIC (DYHKIIMK, HAUOOJIbIlIEE U HAUMEHbIIEe 3HaYeHUsT (PYHKIIUH.

KBagpatnunas ¢ynknouss u  e€ cBoicTBa. Mcmonb3oBaHME CBOWMCTB
KBaJpaTuyHOW  dyHKIMM 17 pemenus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBHCHMOCTH OT & koo duirentoB. [padukn byHkimii y =ax2, y = a(x — m)?u 'y
= a(x — m)* +n. [ToctpoeHue rpadukoB ByHKIHMIA C TOMOIIBIO TPEOOPa3OBAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue GyHKIIHIA.

®ynkius Y = X' ¢ HaTypaIbHBIM TI0Ka3aTeneM N u eé rpaduk.

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocyienoBaTeabHOCTH.  OrpaHMyYeHHas  IMOCJHEA0BATEIBbHOCT.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJUYHBIM, ¢ TMOMOUIBI0 (HOPMYIBI N-TO
4JIeHa, pEKyPPEHTHBIN.

Apudmernueckass U reomeTrpuyeckas mnporpeccud. (CBOHCTBa YJICHOB
apudmeTnyeckoii W TeoMeTpuueckod mporpeccuil. Popmynbl N-TO  WieHa
apu(pMeTHYeCKOl U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX N
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3ajaun Ha MPOLICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBiieHre O CXOAMMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHPOBAaHHUH
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron matematuueckon nHaykuuu. [Ipocreimme npumepsl.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMBI YYEEHOI'O
KYPCA «AJT'EBPA» 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 IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXKIaHUHA U PEATM3aLUU €TI0
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHHEM BaXXHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTeMaTHYECKOTO
o0pa30BaHUs Ha MPOTSHKEHUM BCEW KM3HM ISl yCNEIHON MNpodeccruoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3¢TeTHYeCKOr0 BOCIIUTAHUA:

CHOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEe HAYYHOTO MMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKH M MATEMATHYECKOW KYyJIbTYpOH KaK CpEICTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

6) ¢usuyeckoro BOCHUTAHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :



FOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OIMOKY M TaKOTO e IIpaBa JPyroro 4yejaoBeKa,

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 SKOJOTHISCKHUX MPOOJIEM B MyTEeH MX pelieHuUs;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBUSIM B YCJIOBHUAX HEOINPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHMCJIC
YMEHHUE YYUTHCS y JPYTUX JIOJeH, MpuoOpeTaTbh B COBMECTHOM JEATEIbHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA JIPYTUX;

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHATHUSI, TUIIOTE3bI 00 00BEKTAaX U SABJICHUSIX, B TOM UYHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCPHUIHUTH COOCTBEHHBIX 3HAHWN M KOMIICTCHTHOCTEH, IUIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
NPUHAMAEMbIC PEIICHUS W JeWCTBHUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH H
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIILHBIMU ~ JEHCTBUSIMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH U XApPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUH  MEXIy TMOHATHAMU, (HOPMYIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIPUHUMATh,  (OPMYyIUPOBaTb U  MPEoOpa3oBBIBATH  CYXKJCHUS:
yTBEpUTENbHbIE U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUNI;

JieNaTh BBIBOJABI C HCIIOJB30BAHWEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTUYECKHUX
(bakToB, BBHICTpaMBaTh apTryMEHTAIMIO, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEICHUSA, BbHIOMpAaTh HauOoyiee MOAXOASAIMK ¢ y4€TOM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEUHE,  MpoOieMy,
CaMOCTOSITEJIbHO YCTAHABIIMBATh HCKOMOE M JlaHHO€, (OpMUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

IPOBOAUTH IO CAMOCTOSITENIFHO COCTABJICHHOMY IIJIaHY OKCIIEPHUMEHT,
UCCIIEJOBAaHUE II0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO pPe3yjbTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPETOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH HEJAOCTATOYHOCTh M HM30BITOYHOCTH HWH(POPMAIWH, JaHHBIX,
HEOOXOUMBIX JIJISl pelIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB B (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHUss HHGOOpPMAMUM W WIUIIOCTPUPOBATH
pelraeMble 3a1a4u CXeMaMu, TnarpaMMaMi, HHOU TpaduKoi 1 UX KOMOUHAIUSMU;

OIICHMBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, TPEIIOKEHHBIM WIIH
c(OpMyIUPOBAHHBIM CAMOCTOSITETIHHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiiCTBHUSA



BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSAMH U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0j¢ OOCYXXIIEHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMBHI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uanora, oOHapy)KHUBaTh pa3jMuhe W CXOJICTBO IMO3UIMK, B KOPPEKTHOH (opme
dbopMyIMpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEACTABIIATh PE3YJbTAaThl PEIICHUS 3aJlayu, SKCIIEPUMEHTa, UCCIIEOBaHUS,
MIPOCKTa, CaMOCTOSTEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
MIPE3EHTAINN U 0COOEHHOCTEH ayIUTOPHUH;

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaIbHOM
paboThl MpU PpEIICHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh I1eJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TPYNMNOBBIX Gopmax paboThl (00CykaeHMS, OOMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KaueCTBO CBOETO BKJIada B OOMmUA pe3yiabTaT 10
KpUTEpHsiM, CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MTOAXOAAX MPUHATHS PEIICHUN (MHAMBUAYAJIbHOE,
IpyHIOBOE);

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, aJrOPUTM pEHIeHUs 3ajaud (Wi €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHui ¢ y4éTOM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAIBHBIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
peleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pediekcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEJIBCTB,
HalICHHBIX OIIMOOK, BBISIBJICHHBIX TPYJHOCTEH;



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

BBIPAXaTh AMOLUHM TMPU H3yYCHUH MaTeMaTHYECKUX OOBEKTOB M (PAKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1auH.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0OyJarommics MOTYYUT CIASAYIONINE MPEIMETHBIC
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOUN (OPMBI 3alUCH YHCENl K Apyrou (rmpeodpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXXECTBA PAIMOHAIBHBIX YHCENI MPU PEIICHUU 3a7ay, MPOBEICHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHATh, coueras YCTHbIE U MHUCHbMEHHbIC MNPUEMBI, apu(DMETHUYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCTOJIb30BaTh CBOMCTBA YMCEN U MpaBuUia
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
Yyucia M CTENEHM C HaTypaJlbHBIM I[IOKa3aTesieM, MPUMEHSTh pa3HOOOpa3HbIe
CIIoCOOBI M TPUEMBI BBIYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
IIPY PEIICHUH IPAKTUICCKUX 3a71a9 U 3a/1a4 U3 JIPYTUX YIEOHBIX MPEIMETOB.

OkpyrJisiTh  4YMClia C 33JaHHOW TOYHOCTBIO, a TaKXe IO CMBICIY
MPAKTUYECKOM CUTYallMW, BBINOJHATh TPUKUJKY M  OLEHKY pe3yibTara
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMBbI, YEpPTEeXH, JPyrue CpeACTBa NPEACTaBICHUS ITaHHBIX MpHU
pellIeHuu 3a1ay.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3aJ1aul, CBSI3aHHBIE C OTHOILICHUEM
BEJIMYUH, MPOMOPUAOHAIBHOCTBI) BEIWYMH, MPOLEHTAMH, HWHTEPHIPETUPOBATH
pe3yJIbTaThl PEIICHU 3aa4 C YYETOM OIPAHUYEHHM, CBA3AHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.



JleaumMocTh.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 3a7a4 MPU3HAKU JEJIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CB0oOOMHO omepupoBaTh MOHIATHSAMHU: YETHOE YHCIO, HEUYETHOE YHUCIO,
B3aMMHO IIPOCTHIE YHCIIA.

Haxonute HamOOMBIIMI OOIMMI JETUTETh U HaUMEHbIEe 00Inee KpaTHOE
YUCeJl U UCII0JIB30BAaTh UX IPU PELICHUH 3a1a4, IPUMEHATh alnroputM EBknuaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOXYJIIO, TPUMEHATh CBOWMCTBA
CPaBHEHUM 110 MOAYJIIO.

AJuiredOpanyecKue BbIPaKEeHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

Hcnonp30Barh anredpanyecKkyr0 TEPMHUHOJIOTMIO U CUMBOJIUKY, IPUMEHATH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuaia.

Haxonute 3HaueHUs: OYyKBEHHBIX BBIPAXKEHHM NPH 3aJaHHBIX 3HAYEHUSX
IIEPEMEHHBIX.

Hcnonp30BaTh  MOHATHE  TOXKIECTBA,  BBINOJHATH  TOXICCTBEHHBIC
peoOpa3oBaHus BhIPaKEHU, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

BolnonHAT,  mpeoOpa3oBaHusi  LEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
MPUBEACHUEM NTOJIOOHBIX CIATa€MbIX, PACKPBITHEM CKOOOK.

BoImonHTh eficTBUs (CI0KEHNE, BEIUUTAHNUE, YMHOKEHUE) C OJTHOWICHAMHU
U C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHU (KBajpaT U
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpaToB, CYMMa U Pa3HOCTh
KyOOB), B TOM YHCJIE JUIsl YIIPOILIEHUS BHIYMCICHHI.

OCyIIeCTBIATh PA3JI0KEHUE MHOTOWICHOB HA MHOMXKHTEIH C IOMOIIBIO
BBIHECEHUS 3a CKOOKHM OOIIEr0o MHOXKUTEJNS, TPYNIUPOBKHU CJIaraeMbIX, MPUMEHSS
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

[TpumensTh npeoOpa3oBaHKsl MHOTOWICHOB JUJISl PEIICHUS Pa3jIMYHbIX 3a7ad
13 MaTEMATHUKHU, CMEKHBIX IPEAMETOB, U3 PEATbHOW MTPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAIbHBIMU I10KA3aTEIsAMU LIS
peoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
Iepexoia OT UCXOAHOTO YPABHEHUS K PAaBHOCUIIBHOMY eMmy. [IpoBepATs, sABISIETCS
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuUMepbl Map 4YHCEN, SBIAIOLNIMXCS PEILICHHEM JMHEHHOrOo
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



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

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

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

DOyHKIMHA

Koopaunats! u rpaduxmu.

N300paxaTh HA KOOPAUHATHOW MPSAMOI TOYKH, COOTBETCTBYIOIIUE 33 JaHHBIM
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 TMOMOMIbIO (YHKUHUA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHE, LEHA, KOJUYECTBO, CTOUMOCT,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[lonnmate rpaduyeckuil cocod MpeACTaBICHHUS W aHalIW3a MHMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATh MHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi U yObIBaHMS (DYHKIIMHM, HAWOOJIbLIEE MU HAaUMEHBILEE
3HauYeHUS (PYHKITNN).

Hcnonp3oBath rpaduku A UCCIEA0BAaHUS MPOLIECCOB U 3aBUCUMOCTEH, IpU
pelIeHuN 3a7a4 U3 APYTruX y4eOHBIX MPEAMETOB U PEATbHOM KU3HH.

K xoniry 00y4yeHus B 8 ki1acce 00y4aromuics MOTYYUT CIEAYIONUE TPEIMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[ToHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJPaTHbIM KOPEHb, UPPALMOHAIIBHOE YHCIIO, HAXOJAUTh, OLICHUBATh KBAJPAaTHbIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOIUMOCTH KaJIbKYJIATOD, BBINIOJIHATh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YKCeNl ISl CPAaBHEHUS, OKPYIJIEHHUS U BBIYUCIICHUHN, U300pakaTh 1€HCTBUTEIbHbBIE
YKCJIa TOYKAaMU Ha KOOPAUHATHOU MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
peanbHBIX BEJIUYMH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHATHEM OCTaTKa 10 MOJYJIO, IPUMEHATH
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palinOHAbHBIE BHIPAKEHUSI.

Haxonuthe AOMyCTUMBbIE 3HAYEHHS NEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BemonuaTe npuBeneHue anredpandeckux Ipobeil K o01ieMy 3HaMeHaTelto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATH TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHATIBHBIX BEIPAKEHU.

[TpumeHsTh npeoOpa3oBaHMs BBIPAXKEHUM JJIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

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

HppanmoHanbHbIE BEIPAKECHUS.

HaxonuTe 1omycTUMbIE 3HAYEHUS IEPEMEHHBIX B BBIPAXKEHUSX, COAEPIKALNX
apu(MeTnyecKkue KBaJpaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

PemaTp kBajpaTHbIE ypaBHEHUS.

Pemarb 1poOHO-palioOHaNbHBIE YpaBHEHHUSL.

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

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
NpPUMEHEHHEM TrpapuuecKuX MpeAcTaBleHUuN (ycTaHaBIWMBaTh, HMEET JIU
YPAaBHEHME WM CUCTEMA YPAaBHEHHM PEIIEHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
MHTEPHPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 3aJa4M IMOJTYyYEHHBII pe3ysbTarT.

[TpuMeHsTh CBOICTBA 4YMCIIOBBIX HEPABEHCTB Ul CPAaBHEHMS, OLICHKH,
pelaTh JMHEWHbIE HEPaBEHCTBA C OJHOM NMEPEMEHHOW M MX CUCTEMBI, /1aBaTh
rpauyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA PEIICHUH HEPaBeHCTBA, CHUCTEMBI
HEPaBEHCTB.

DyHKIMHA

[Tonumath ¥ KCHOJIB30BaTh (DYHKUMOHAIBHBIE MOHATHS M S3bIK (TEPMHUHBI,
CUMBOJIMYECKHE O003HAUEHMs), ONPEIENATh 3HAUCHHE (PYHKIMH IO 3HAYCHUIO
aprymMeHTa, OIpeAeaTh CBOMCTBA (PYHKIMU 10 €€ rpaduky.

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

K koHiy 00y4yeHus B 9 ki1acce o0y4aromuics MOIyYuT CIEeAYIOIUE TPEIMETHbIE
PE3YJbTaTHI:

Yuciia ¥ BbIYHCICHUSA

CBOOOJHO oOmepupoBaTh MNOHATUSIMM: KOPEHb N-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOpPEHb N-U CTENEHU, CTENEHb C
palMOHAIIBHBIM TI0KA3aTEJNEeM, HCIOJb3yd MNpPU HEOOXOJUMOCTH KaJbKYJISTOP,
IIPUMEHSTH CBOMCTBA KOPHS N-M CTENEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

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.

AJiredpanyeckue BbIpaKeHUs

CB0OOOIHO oOMEepUpOBaTH MOHSATUEM KBAAPATHOTO TPEXUJIEHA, HAXOAUTh
KOPHM KBaJpaTHOI'O TPEXUWICHA.

PackiianbiBaTh KBaJApAaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKUTEIU.

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, M300pakaTh PEIICHHE HEPABEHCTB HA YHCIOBOM MpPSMOMH,
3aIMCBHIBATh PELIECHUE C IIOMOIIBIO CUMBOJIOB.

Pewate cucremsl IBYX JIMHEWHBIX YPAaBHEHUN C ABYMS I[IEPEMEHHBIMU U
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABIIACTCSA JIMHEUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



[TpumeHsaTh METOABl PABHOCHIIBHBIX MPEe0Opa30BaHMi, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToja Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemiatb  cucTeMbl  JMHEWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBaJpaTHOE HEPAaBEHCTBO, M300pa)xaTh pEIICHUE CHUCTEMbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

Pemiath ypaBHEHHUs, HEpPABEHCTBA M HUX CHUCTEMBI, B TOM 4YHUCIE C
OTpaHUYCHUSIMU, HATTPUMEP, B LIECJIBIX YHCIIAX.

[IpoBoUTh MccneAOBaHUS YPABHEHHUN M CUCTEM ypaBHEHH, B TOM YHUCIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajauu alreOpaudeckuM Croco0oOM C  MOMOIIBIO
COCTaBJICHUS] YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHHSI, HEPABEHCTBA MU HMX CHUCTEMBI JIsI COCTABJICHUS
MAaTEMATUYECKOW MOJEIN pPEATbHOM CHUTyalldd WIM MPUKIAJHOWA 3a/1auH,
WHTEPIIPETUPOBATH MOTYUCHHBIC PE3YJIbTAThI B 3aJJaHHOM KOHTEKCTE.

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0oOOMHO omnepupoBaTh MOHATUSIMHU: 3aBUCUMOCTb, (YHKIHS, Tpaduk
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHUOHANIBHOCTD, Mapadosa, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

HccnenoBarh QpyHKIMIO 1O €€ rpaduKy, yCTaHABIMBATH CBOMCTBA (DYHKIIMIL:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBagpaTUUHYIO (QYHKIHIO MO (opMyJie, MPUBOIUTH TPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TCOMETPHH.

Onpenensaty MoyoxkeHue rpaduka KBaapaTUIHOW (PYHKIIMU B 3aBUCUMOCTH
oT e€ K03 PUITUEHTOB.

Ctpouts rpadux KBagpaTUYHOW  (YHKIIMH, OMNHUCHIBATH  CBOMCTBa
KBaJpaTUYHON QPyHKIMU 1O €€ rpaduKy.

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JJI pElIeHUs 3a/1a4.

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

WnnmrocTpupoBaTh € MOMOIIBIO Tpaduka peaibHYI0 3aBUCUMOCTH WIIU
MPOLIECC M0 UX XapPAKTEPUCTUKAM.

ApudmMeTnyeckas ¥ reoMeTPpHYECKas POrpeccuu

CB0OOOHO ONEPUPOBATH MOHATUSAMU: MOCIEAOBATEIBLHOCTD, apupMeTHUIecKas
Y T€OMETPUYECKasi TPOTrPECCHH.



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

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

N300paxaTh YICHBI IOCIEIOBATCILHOCTH TOYKAMH HAa KOOPJWHATHOM
TUIOCKOCTH.

PemaTte 3amaum, CBS3aHHBIC C YHCIOBBIMH IIOCJIEIOBATEIBLHOCTSIMH, B TOM
qHCIie 3a/1a4U U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJIbKyJsATOpa, MU(PPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W TNPUBOAUTH TMPUMEPHl KOHEUHBIX M OCCKOHEYHBIX
MOCIIEZIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIOIIUX ) MOCIEI0BATEIHOCTEH.

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

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



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsun4yecTBo 4acoB
HanmenoBaHmue pa3jiesioB U TeM
Ne ni/m KoHnTpoJbHbIe
MPOrpaMMbl Bcero
padoThI
1 YUCJIA U BBIYUCJIEHNA. 11 1
PanmonanesHble yncina (HOBTOPEHUE)
5 OVYHKIMN. KoopauHatsl 1 17 1
rpaduku. OyHKIIIH
3 AJITEBPAMYECKUE BbIPAXKEHUAI. 7
BripaxkeHus ¢ nepeMeHHBIMHU
4 YPABHEHI/I{I N CUCTEMBbI 10 1
YPABHEHMHMU. JIunelinbie ypaBHEHUS
5 UNCJIA 1 BBIYUCJIEHHMA. Crenens ¢ 5
HaTypaJbHBIM OKa3aTeleM
5 AJITEBPAMYECKUE BbIPAXKEHUAI. 23 1
MHoro4jieHbl
7 AJITEBPAMYECKUWE BbIPAXKEHUAIL. 14 1
DopMyIbl COKPAIIEHHOTO YMHOKEHUS
UNCJIA 1 BBIYUCJIEHUA. JenumocTb 10
OYHKIUWUN. Jluneiinas pyHKIus 16 1
YPABHEHHWA 1 CUCTEMBI
10 VPABHEHMUI. Crcrembl THHEHHBIX 14 1
ypaBHEHUU
1 [ToBTOpenue, 06001IIEHNE, 8 1
cHUcTeMaTU3alrs 3HaHUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 8




8 KUIACC

HaumeHoBaHue pa3jiesioB U TeM

KoandyecTBo 4acoB

Ne ni/mm KoHTpoJbHbIe
NMPOrpaMMbl Bcero paGoThi
1 AJI'EBPAMYECKUE BbIPAXKEHU . 17 1
JpoOHo-paninoHaIbHbIE BBIPAKEHUS
2 UNCJIA U BBIYUCJIEHUSA. [lenumocTb 7
3 UNCJIA U BIUMCJIEHUWS. KBaapaTHsbiit 17 1
KOpEHb
4 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBanparusle ypaBHeHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
JpobHo-paninoHalbHbIE YpaBHEHUS
6 YPABHEHUMA U HEPABEHCTBA. 20 1
HepasencrBa
7 AJITEBPAMYECKUE BBIPAXKEHU . 1 1
Crenenu
8 OVYHKINN 15 1
9 [ToBTOpeHwue, 0606meH1:Ie, 10 1
CUCTEMAaTH3alMsl 3HAaHUH
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8



9 KITIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
KoHTpoJbHbIe
n/n NMPOrpamMMbl Bceero
padoTsbI
1 OYHKINN 25 1
5 YPABHEHUA U HEPABEHCTBA. 15 1
KBagparusle HepaBeHCTBA
3 YPABHEHUA N HEPABEHCTBA. o5 1
VYpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI
4 UNCJIOBBIE ITOCJIENOBATEJIBHOCTHU o5 1
N IMPOI'PECCHUHN
5 AJITEBPAMYECKHUE BBIPAXXEHU . 12 1
Crenenb ¢ pallMOHAIBHBIM [10KA3aTEIEM
6 [ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIIHS 34 1
3HaHUI
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 136 6




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoaunuyecrBo
Ne n/m Tema ypoka Hacon Aara
KoHTposibHbIe  H3Y4YCHHSH
Bcero
padoTsbI
1 [ToBrOopenue. PanmonaibHble ynciia 1
5 [ToBropenue. CpaBHeHuUe, yHOPsIOUMBAaHUE U apU(METUUECKHE 1
JEHCTBUS C palliOHAIbHBIMU YHCIaMU
3 IToBTOpenue. Yucnonas npsmas, MOLYJIb YnciIa 1
4 [ToBTOpenue. [IpoleHTsl, 3anKuch IPOLEHTOB B BUE ApOoOU U 1
IpoOu B BUJIE MTPOIICHTOB
IToBTOpenue. Tpu OCHOBHBIE 3a7ja4l HA MPOLICHTHI 1
6 [ToBTOpenue. Tpu oCHOBHBIE 3a7jaul HA MPOLIEHTHI
7 IToBTOopenue. Perenue TekCTOBBIX 33a1a4 apu(METHYECKUM 1
crocooom
[ToBrOopenue. Pemenne 3a1a4d u3 peaabHON NPAKTUKH HA YaCTH,
8 ApoOu, MPOLEHTHI, TPUMEHEHUE OTHOLICHUN M MIPONOPLIMIA U 1
pelIeHnH 3a1a4
IToBTrOpenue. Pemenne 3ana4 n3 peaabHON NIPAKTUKY HA YaCTH,
9 IpoOU, MPOLEHTHI, IPUMEHEHUE OTHOIIEHUH U MPOTIOPLMNA MTPH 1
pelIeHny 3a1ad
10 IToBTOpenue. PeanpHble 3aBUCUMOCTH; PELICHHE 3a/1a4 HA 1
JBUKEHHE, padOTy, MOKYIKH, HAJIOTH
11 KonrtponsHas pabora no teme "Panmonanbhble yncia" 1
12 Koopaunara Touku Ha npsiMoit 1




13

Yucnosble IPOMEKYTKH

14 YwucioBble TPOMEKYTKH

15 PaccrosiHne Mexay AByMs TOUKaMH KOOPJIMHATHON IPSIMOM 1

16 [IpsimoyronbHas cucrema KoopauHat. AOcIcca 1 opJJuHaTa 1
TOYKU HAa KOOPJAWHATHOM IJIOCKOCTH

17 [IpsimoyronbHas cucrema koopauHat. AOciycca 1 OpJuHaTa 1
TOUYKH Ha KOOPJMHATHOMN IJIOCKOCTH

18 [Tpumeps! rpadukoB, 3a1aHHBIX HopMyTamMu

19 Urenue rpadMKOB pealibHBIX 3aBUCUMOCTEH 1

20 OyHKIIMOHAIBHBIE 3aBUCUMOCTH MEX]Ty BETHUNHAMU

21 [Tonarue Gpynkiuu. @yHKIUSA KaK MaTeMaTHYecKasi MOJIENb 1
peanbHOro mporecca

99 ITonarue Gpynkiun. @yHKIUA KaK MaTeMaTHYeCcKasi MOJIEIb 1
peanbHOro mnpouecca

93 [Tonstue pynkunu. yHKINS KaKk MaTeMaTH4yecKasi MOJIeNb 1
pearbHOro mporecca

24 Ob6nactp onpeneneHus 1 001acTh 3HaUeHUHN QyHKIIMH 1

25 Ob6mnacTh omnpenenaeHus 1 00JacTh 3HaYEHUN QYHKIIUU 1

26 CrniocoOblI 3a1aHust PyHKIUH 1

27 I'paduk pynkumm 1

28 KonTponbHas padota no teme "KoopauHatel u 1
rpaduxu. dynxun"

29 BripaxkeHue ¢ nepeMeHHbIMHU. 3HAYEHHUE BBIPAKEHUS C 1
NIEPEMEHHBIMU

30 BripaxkeHne ¢ nepeMeHHBIMHI. 3HAYCHHE BBIPAKEHUS C 1
NepPEMEHHBIMU

31 BripaxkeHnue ¢ nepeMeHHbIMU. 3HaUEHHE BBIPAXKEHUS C 1




NEPpCMCHHBIMU

HpeI[CTaBJ'IeHI/IC 3aBUCUMOCTHU MEXKAY BEJIMYMHAMU B BUJIC

32 1
bopMmybl
33 [IpencraBneHne 3aBUCUMOCTH MEXK/Ty BETMUMHAMH B BUJIE 1
hopmyIbI
34 Beruncnenus o popmynam 1
35 Breruucnenus mo ¢popmynam 1
36 YpaBHEHHE ¢ OJTHOW ITepeMeHHON. KopeHs ypaBHeHUS 1
37 CBoiicTBa ypaBHEHUI € OAHOU NTEPEMEHHOMN 1
38 CBoiicTBa ypaBHEHHI C OJIHOH MepeMEHHON 1
39 PaBHOCUIIBHOCTH YpaBHEHHIA 1
40 YpaBHEHHE KaK MaTeMaTHYECKAasi MOJIEIb PEAIbHON CUTYyalluu 1
41 Yucno KopHel JIMHEMHOTO YpaBHEHHUS 1
42 Uucno KopHEH TMHEHHOTO ypaBHEHUS 1
43 Pemennie TeKCTOBBIX 3371a9 C TIOMOIIBIO IMHEHHBIX YPaBHCHHMA 1
44 JIuneitHOE ypaBHEHHE, COEPKALLEE 3HAK MOYJIS 1
45 KonTponbnas padbota no Temam "BbipaxeHus ¢ nepeMeHHbIMU", 1
"Jlunelinbie ypaBHEeHUS"
46 Crenenb ¢ HaATYpaJIbHBIM [TOKA3aTEIEM 1
47 CBoiicTBa CTETICHU C HATYpaJIbHBIM IOKa3aTeIeM 1
48 CBoiicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTEIEM 1
49 CBolicTBa CTENEHH C HATYpaJIbHBIM MOKAa3aTEIEM 1
50 3amnuch YKcia B ACCATUYHON IMO3UIIMOHHON CHCTEME CUUCICHUS 1
51 3amnuch YKcia B ACCATUYHON IMO3UIIMOHHON CHCTEME CUUCICHUS 1
59 Onnounensl. OHOWIEH cTaHAApPTHOTO BUAA. CTENeHb 1

OoJHOYJICHA




Opnowienbl. OqHOWIEH cTaHAapTHOrO BUja. CTEneHb

53 1
OoJHOYJICHA

54 Muorounensl. MHOTOWIEH cTangapTHOrO Buaa. CTeneHb 1
MHOTOUJICHA

55 Muorowiensl. MHOrowieH ctangaptTHoro suga. CTeneHb 1
MHOT'OYJIEHA

56 Cro’keHre ¥ BEIYUTaHHE MHOTOYJICHOB 1

57 Cro’keHne ¥ BEIYUTaHHE MHOTOYJICHOB 1

58 CrnoskeHue U BEIYUTAaHHE MHOTOYJIEHOB 1

59 VYMHOXEHHUE U eJIeHHe MHOTOYWIEHOB 1

60 VYMHOXEHHUE U JeJIeHHe MHOTOYWIEHOB 1

61 VYMHOXKEHHE U IeJICHNE MHOTOUYJICHOB 1

62 VYMHOXEHHUE U JeJIeHHe MHOTOYWIEHOB 1

63 [IpeoOpazoBaHme 1ENOTO BBIPAKCHHSI B MHOTOWICH 1

64 [Ipeobpa3oBaHue 11ENTOT0 BBIPAXKEHHS] B MHOTOUJICH 1

65 [TpeoOpazoBanme 1EIOr0 BEIPAXKEHHS B MHOTOWICH 1

66 Kopau MHOrO4IIEHA 1

67 Kopuu MHOrouseHa 1

68 ToxnectBo. ToxnecTBeHHBIE TPEOOPa30BAHUS ANTeOpPanIeCcKUX 1
BBIPAKEHUI

69 ToxnectBo. ToxkaecTBeHHBIE TPEOOPa30BaAHUS ANTeOPanIECKUX 1
BBIPAKEHUI

70 ToxnectBo. ToxaecTBeHHBIE TPEOOPa30BaAHUS ANTeOPAnIECKUX 1
BBIpOKECHU I

7 ToxnectBo. ToxnecTBeHHBIE TPEOOPa30BAHUS ANTeOPanIeCKUX 1
BBIPAYKEHUI

72 ToxnectBo. ToxaecTBEHHBIE PEOOPa30BaAHUS ANTeOPAnIECKUX 1




BBIPAKCHUI

73 Jloka3aTenbCTBO TOXKIECTB 1

74 KonrtponsHas padora no temam "CteneHb ¢ HaTypalbHBIM 1
nokasarenem", "MHorouiaeHs!"

75 KBagpar cymMBbI 1 KBaJpaT pa3sHOCTH JIBYX BBIPAKEHUN 1

76 KBaapar cyMMbI HECKOJIBKUX BBIPKESHUN 1

77 Ky6 cymMBbI 1 Ky0 pa3HOCTH ABYX BBIpQXKEHUI 1

78 Pa3HoCTh KBagpaToOB ABYX BBIpQXKEHUU 1

79 [Ipou3sBeneHne pa3HOCTU U CYMMBI JIBYX BBIPAKCHUN 1

80 [IpousBeneHne pa3HOCTH U CYMMBI IBYX BbIpaXKECHUI 1

81 CymMa 1 pa3HOCTh KyOOB JIBYX BBIPayKECHHM 1

82 CyMmMa 1 pa3HOCTb KyOOB JIByX BBIpa)KE€HHI 1

83 Paznoxenne MHOTOWIEHa HA MHOKUATEIN 1

84 [IpousBeneHne pa3HOCTU CYMMBI JIBYX BBIPD&KEHUH, CyMMa U 1
pa3HOCTb KyOOB JIBYX BBIPAyKEHUIN

85 Pa3noxxeHre MHOTOUIEHA HA MHOKUTENH

86 Briaecenue o011ero MHOKHUTENS 32 CKOOKH

87 Meton rpynnupoBKu

88 Kontponbnas padota mo teme "dopmyIibl COKpaIeHHOTO 1
YMHOXKeHuUs"

89 JemumocTh nenbix yncell. CBOMCTBA ACIUMOCTH 1

90 JlenumocTh menbix yncen. CBOHCTBA ASITMMOCTH 1

91 IIpoctsle u cocTaBHble unciaa. YETHBIE U HEUETHBIC YUCTIa 1

92 [Ipusnaku genumoctu Ha 2, 4, 8, 5,3, 6,9, 10, 11 1

93 [Mpusnaku nenmumoctu Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1

94 [Ipu3Haku JEeTMMOCTH CYMMBI U TIPOU3BECHUS IIETBIX YHCET 1




IIPU PELICHUH 3a7a4
95 HaunGonpmmii oO1mmii 1enuTens 1 HauMEHbIIee 00Iee KpaTHOE 1
JBYX YHCEI
96 B3anMHO mipocThie uncna 1
97 Anroputm EBknnpa. Jlenenue ¢ octaTkoM 1
98 CpaBHEHUS LIEIBbIX YUCET 110 MOAYJIIO HATYpaJIbHOIO YHCIIa 1
99 Jluneiinas QyHKIus, e€ CBOHCTBA 1
100 Jluneitnas Qpynkuus, e€ cBoiicTa 1
101 Jluneiinas QyHKIus, e€ CBOHCTBA 1
102 I'paduk nuneitHON HyHKIIUU 1
103 I'padux nmuHEHHOHN QyHKIIH 1
104 I'paduk nuneitHON HyHKIIUU 1
105 I'padux nmuHEHHOHN QyHKIIH 1
106 I'paduk pynkuun y = | X | 1
107 I'paduk pyHKIHH Y = | X | 1
108 I'paduk pyHkunn y = | X | 1
109 I'paduk pynkuun y = | X | 1
110 KycouHno-3anannsie GpyHKINN 1
111 KycouHo-3aanHble QyHKINU 1
112 KycouHno-3anannsie GpyHKINN 1
113 KycouHo-3aanHble QyHKINU 1
114 KonTponbnas padora no Temam "Jlenmumocts", "JIunelinas 1
byakms"
115 VYpaBHeHME ¢ ABYMs IEPEMEHHBIMU
116 VYpaBHeHHE ¢ ABYMS [TE€PEMEHHBIMU
117 I'paduk nuHEHOTO ypaBHEHUS C ABYMSI IEPEMEHHBIMU




118

I'paduk TMHEHHOTO ypaBHEHUS C ABYMS IIEPEMEHHBIMU

119 Cucrembl TUHEHHBIX YPaBHEHUH C ABYMsI IEPEMEHHBIMH

120 CucreMpl TMHENHBIX YPaBHEHUH C IBYMS IEPEMEHHBIMU

121 I'paduueckuii MeTOI pelIeHUs] CUCTEMBI JINHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU

122 I'paduaeckuii MeToa pereHus: CHCTEMbI JIMHEHHBIX YPAaBHEHHH C
IBYMS IEPEMEHHBIMU

123 Pemrenne cucreM TMHEHHBIX YPaBHEHUH C IBYMsI IIEPEMEHHBIMU
METOJIOM INOACTAaHOBKH U METOJIOM CIOXKECHUS

124 Pemienue cuctem JTMHENHHBIX YPaBHEHUH € IByMsI IEPEMEHHBIMU
METOJIOM INOACTAaHOBKH U METOJIOM CIOXKECHUS

125 Pemienue cuctem TMHEHHBIX YpaBHEHHH ¢ ABYMs IEpEMEHHBIMU
METOJIOM MOACTAaHOBKH U METOJ/IOM CJIO0XKEHUs

126 Pemrenne cucreM JTMHEHHBIX YPaBHEHUH C IBYMsI IIEPEMEHHBIMU
METOJIOM INOACTAHOBKU U METOJIOM CIOXKECHUS

127 Cucrema 1ByX TUHEHHBIX YPAaBHEHHUM C ABYMs IEPEMEHHBIMU
KaK MOJIEJIb pealbHOW CUTyaluu

128 KontponsHas padota no reme "Cucremsl TMHEHHBIX ypaBHEHUI"

129 [ToBTOopenue n o6o0meHue. BoipaxkeHus ¢ mepeMeHHbIMU

130 [ToBTropenue u o6o0mmenue. CTeneHb ¢ HaTypaJIbHBIM
IIOKa3aTeneM

131 [ToBTOopenue u 0600meHne. OAHOUICHBI U MHOTOUJICHBI.
ToxnaecTBeHHbIe TpeoOpa3zoBaHus alreOpanuyeckux BbIpaKeHHH

132 [ToBTOpenue u 0600mEeHne. PopMyIIbl COKPAIIEHHOTO
YMHOXEHUS

133 IToBTropenue u o6o61menue. KoopanuaTs! u rpaduku.

134 [ToBTOpenue u o6obmenue. JInaeitHas GyHKIUS 1 €€ CBONWCTBA




135 HroroBast kKoHTpoOJIbHAsI paboTa 1
136 [ToBTOpeHue u 06obmEeHre. Pemenne cucteM JTMHEHHBIX 1
YpaBHEHUM € JBYMS IEPEMEHHBIMHU
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136




8 KVIACC

KoanyecTBo 4acoB

JlaTa
Ne n/m Tema ypoka KonTpoibHbie
Bceero H3Y4YeHUs
padoThI
1 [ToBTopenue no Teme "MHorowieHbl. Dopmysibl COKpALIEHHOTO 1
yMHOXkeHus""
2 [ToBTOpenue nmo Teme "ToxkaeCTBEHHBIE MPE0OPa30BaHUs BRIPAKCHHM"
3 Uwucnossie ApodH U 1podu, coaeprKaniue nepeMeHHbIe
4 Anrebpanyeckast 1po0b. JlomycTUMble 3HAUE€HUS IEPEMEHHBIX B JPOOHO- 1
paIOHaTIbHBIX BBIPAKEHUSAX
5 CaoiicTBa apobeit 1
6 CaoiicTBa apobeit 1
7 Crno)xeHe ¥ BRIYUTaHUE ApoOei 1
8 CrnoxeHne 1 BRIYUTaHHE APOOEi 1
9 CroxeHure ¥ BBIYNTaHHE allre0pandeckux Apooeit 1
10 [Ipencrasnenue npodu B BUAE CYMMBI ApOOei 1
11 YMmHuoxeHue apoOeit. Bo3enenue npodu B cTeneHb 1
12 YMHOxkeHue apooeit. Bo3Benenue npodu B cTENeHb 1
13 Jlenenue npodeit 1
14 Henenne npobeit 1
15 IIpeoOpa3oBaHue paliOHAIBHBIX BBIPAXKEHUN 1
16 [IpeoOpa3oBaHue pallMOHANIBHBIX BHIPAKEHUIN 1
17 IIpeoOpa3oBaHue paliOHAIBHBIX BBIPAXKEHUN 1
18 [IpeoOpa3oBaHue pallMOHAIBHBIX BHIPAKEHUN 1
19 KonrtponsHas pabora no teme "IpoOHo-paninoHaIbHbIE BBIpaXKEHHUS" 1 1




20 JleneHue ¢ ocTaTKOM 1
21 CpaBHEHUS 1IEIBbIX YUCET 110 MOAYJIIO HATYpaJIbHOIO YHCIIa 1
22 CpaBHEHHUS 1IEJIBIX YHUCET TI0 MOYJII0 HATYPAJIIbHOTO YKCia 1
23 CaoiicTBa CpaBHEHUH IO MOJTYIIIO 1
24 CBoiicTBa CpaBHEHHUH IO MOTYJIIO 1
25 OcTaTku CyMMBbI U IPOU3BEIEHUS 110 JAHHOMY MOJYJIIO 1
26 Pemenue 3amgau mo treme "Jlemumocts" 1
27 Parmmonansupie uncia. JleicTBUTENbHBIC YHCIA 1
98 MHoxecTBO JeiicTBUTENBbHBIX uncel. [IpencTaBieHus o paciiupeHusx 1
YHCIIOBBIX MHOXECTB
29 Apudmernaeckuii KBaIpaTHBIA KOPEHb 1
30 Apudmerndeckuii KBaJipaTHbIN KOPESHb 1
31 Beluncnenue v oLeHKa 3Ha4YeHUN KBaJAPATHBIX KOPHEH 1
32 Beluuciienue u oleHKa 3Hau€HUH KBaJIpaTHBIX KOPHEH 1
33 KBagparTHblii KOpeHb U3 IPOU3BECHHUS, IPOOH U CTENIEHH 1
34 KBanpaTHblii KOpeHb U3 IPOU3BEACHUS, APOOU U CTETIEHU 1
35 KBagparTHblii KOpeHb U3 IPOU3BECHHUS, IPOOH U CTENIEHH 1
36 [TpeoOpa3oBaHue BRIpAKEHHIA COEPKANIX KBAPATHBIE KOPHH 1
37 [IpeoOpa3oBaHue BeIpaXEHUH COAEpKALUX KBAJPAaTHbIE KOPHU 1
38 [TpeoOpa3oBaHue BRIpAKEHHIA COEPKANIX KBAPATHBIE KOPHH 1
39 [IpeoOpa3oBaHue BeIpaXEHUH COAEpKALUX KBAJPAaTHbIE KOPHU 1
40 [IpeoOpa3oBaHue JBOWHBIX PAJIHKAIOB 1
41 IIpeoOpa3oBanue TBOMHBIX PAJUKAIOB 1
42 JlomycTHMbIe 3HAYSHHS TEPEMEHHBIX B BEIPAKEHUSX, COJEPKAIITIX 1
apru(pMeTHIECKIE KBaIpaTHBIE KOPHU
43 KonTponbnas padota no Teme "KBagpatHblii KopeHb" 1




Ormpenenenue KBaapaTHoro ypaBHeHus. HemoaHbie kBagpaTHbie

44 1
YpaBHEHMSI

45 dopMyna KOpHEH KBagpaTHOro ypasHeHusa. KonndyecTso 1
JEMCTBUTENBHBIX KOPHEN KBAaIPATHOIO YPaBHEHUS

46 ®dopmyiia KOpHER KBaapaTHOTrO ypaBHeHUs. KoinuecTBo 1
NeUCTBUTENBHBIX KOPHEN KBAJAPAaTHOIO YpaBHEHUS

47 dopMya KOpHEH KBagpaTHOro ypasHeHus. KonndyecTso 1
JeMCTBUTENBHBIX KOPHEN KBAJAPAaTHOIO YpaBHEHUS

48 ®opMyna KOpHEH KBagpaTHOro ypaBHeHus. KonnyecTBo 1
JEHCTBUTENBHBIX KOPHEN KBaIPATHOTO YpaBHEHUS

49 YpaBHEHUs, CBOIMMbIE K JINHEHHBIM YPAaBHEHHUSIM WM K KBaPaTHBIM 1
YpaBHEHUSIM

50 VYpaBHEHMSI, CBOAUMBIE K JIMHEWHBIM YPAaBHEHUSAM UJIU K KBaJPATHBIM 1
YpaBHEHUSAM

o1 Pemrenne kBagpaTHBIX YpaBHEHHH € ITapaMeTpamMu 1

52 Pemenne kBaapaTHBIX YpaBHEHMM, COEPIKALIUX 3HAK MOIYJIS 1

53 YpaBHEHHE KaK MaTeMaTHYECKAasi MOJIEb PEAIbHON CUTYyalluu 1

54 Pemienne TeKCTOBBIX 3aJa4 ¢ IOMOILBIO KBaJPAaTHBIX ypaBHEHUN 1

55 Pemenne TeKCTOBBIX 3aJ1a4 ¢ TOMOIIIbIO KBAJPAaTHBIX ypaBHEHUIN 1

56 Pemenne TeKCTOBBIX 3aJa4 ¢ IOMOILBIO KBaJPAaTHBIX ypaBHEHUN 1

57 Teopema Buera 1

58 Teopema Buera 1

59 [ToBTropenue no teme "KBanpaTHbie ypaBHEHHS" 1

60 KonrtponsHas pabora o teme "KBanparusie ypaBHeHHS" 1

61 JIpoOHO-palmoHaNbHbIC ypaBHEHHS 1

62 Pemienue 1poOHO-paIlMOHAIBHBIX YPAaBHEHHM, CBOAAIINXCS K TMHEHHBIM 1

YpPaBHEHUAM




Pemennie npoOHO-paiMOHANBHBIX YPaBHEHUN, CBOISAIINXCS K TUHEHHBIM

63
YpPaBHEHUAM

64 Pemenue npoOHO-paliMOHaNBHBIX YPaBHEHUH, CBOASIIUXCS K IMHEHHBIM
YPaBHEHUSAM

65 Pemenue npoOHO-paniMoHaIbHBIX YPaBHEHUH, CBOISIIMXCS K
KBaJIpaTHBIM YPaBHEHUSAM

66 Pemenne npoOHO-paiMOHANBHBIX YPaBHEHUN, CBOISAIIIUXCS K
KBaJIpaTHBIM YPaBHEHUSAM

67 Pemenue npoOHO-palinOHaNBHBIX YPAaBHEHUH, CBOISIIUXCS K
KBaJPAaTHBHIM YPaBHEHUSIM

68 Pemenne npoOHO-pallMOHAIBHBIX YPABHEHUN METOJIOM 3aMEHbI
MepeMEeHHON

69 Pemenue npoOHO-panioOHaNBHBIX YPABHEHUI METOJIOM 3aMEHbI
MEPEMEHHOMN

70 Pemenue npoOHO-paniioOHaNBHBIX YPAaBHEHUH METOJIOM 3aMEHBI
MePEMEHHOMN

71 Pemenne npoOHO-pallMOHANBHBIX YPAaBHEHUH METOJIOM 3aMEHbI
IIEpEMEHHOM

7 Perrenre TekCTOBBIX 33714 ¢ TOMOIIIBIO APOOHO-pAITMOHATBHBIX
YpaBHEHUU

73 Pemennie TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO IPOOHO-PAITMOHATTEHBIX
YpaBHEHUU

74 Pemenne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO IPOOHO-PAITMOHATEHBIX
ypaBHEHUH

75 Pemrenne TeKCTOBBIX 3a71a4 ¢ TIOMOIIBIO APOOHO-PAITMOHATBHBIX
YpaBHEHUI

76 Pemenne TeKCTOBBIX 33/1a4 ¢ TOMOIIBIO IPOOHO-PAITMOHATEHBIX

YpaBHEHUI




Pemenue TeKCTOBBIX 3aJ1a4 ¢ IOMOIIbIO IPOOHO-PALIMOHATIBHBIX

77 . 1
ypaBHEHHH
78 I'paduueckas uHTEpHIpETAIUS YPAaBHEHUI C ABYMS IEPEMEHHBIMU 1
79 KontponbHas padota nmo Teme "HepaBencrna" 1
80 YucaoBble IPOMEKYTKH 1
81 CpaBHenwuii uncen. YnucaoBbie HEpaBEHCTBA 1
82 CBoiicTBa YHCIOBBIX HEPABEHCTB 1
83 CBoiicTBa YHUCIIOBBIX HEPABEHCTB 1
84 OneHka 3Ha4eHUI BhIPAKEHUI 1
85 JlokaszaTenbCTBO HEPAaBEHCTB 1
86 JlokazaTelibcTBa HEPABCHCTB 1
87 CroxeHne 1 yMHO)KEHUE YUCIIOBBIX HepaBeHCTB. OLleHMBaHUE 3HAYEHUS 1
BBIPOKECHUS
88 CroxeHne 1 yMHO)KEHUE YUCIIOBBIX HepaBeHCTB. OLleHMBaHUE 3HAYEHUS 1
BBIpQ)KEHUS
89 JInHeliHOe HEPaBEHCTBO C OJJHOM NIEPEMEHHON U MHOXKECTBO €T0 1
pereHui
90 HepaBenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBA 1
91 Pemrenne nuHENHBIX HEPABEHCTB C OJHOW NTEPEMEHHON 1
92 PelreHre TMHENHBIX HEPABEHCTB C OJAHOU IIEPEMEHHON 1
93 CucTeMbl TMHEWHBIX HEPABEHCTB C OJIHOM MEPEeMEHHON 1
94 CucTeMsl TMHENHBIX HEPABEHCTB C OJHOW ITEPEMEHHON 1
95 CucTeMbl TMHEWHBIX HEPABEHCTB C OJHOM NepeMeHHON 1
96 Pemenue nmpoctedmmx HEPaBEHCTB C MOJTYJIEM 1
97 Pemenne npocreimmx HEPaBEHCTB C MOyJIEM 1
98 Pemnrenne TekCcTOBBIX 337124 C MOMOIIBIO TMHEWHBIX HEPABEHCTB C OJTHOM 1




MEPEMEHHOMN

99 Kontponbnas padota nmo teme "J[poOHO-parimoHabHbIe ypaBHEHUS" 1
100 OmnpeneneHne CTEICHH ¢ IENIBIM TOKa3aTelieM 1
101 OrnpeziesieHne CTENEHU € LEIbIM OTPUIATEIbHBIM [TOKAa3aTEIeM 1
102 CBOMCTBA CTEIIEHHU C LIEJIBLIM ITOKA3aTEIEM 1
103 CBoiicTBa CTENEHH C IENBIM MTOKa3aTeIeM 1
104 CBOMCTBA CTEIIEHHU C LIEJIBLIM ITOKA3aTEIEM 1
105 [IpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIINX CTEIICHH C IIEITBIM 1
roKazaresem
106 [Ipeobpa3oBaHue BbIpax)eHH, COAEPIKAIIUX CTENEHH C LETbIM 1
MOoKa3areieM
107 [IpeoOpa3oBaHue BRIPAKEHHIA, COACPIKAIINX CTEIICHH C IIEITBIM 1
MOoKa3areneM
108 CrannmapTHBINA BU 9HCIa 1
109 CranpapTHbIi BUA Yyncaa 1
110 JlelicTBUSA ¢ YnMCIaMHU, 3aMMCAaHHBIMU B CTAHJAPTHOM BHJIE 1
111 JleficTBUS ¢ YMCIaMH, 3alIMCAaHHBIMU B CTaHJAPTHOM BHJIE 1
112 PazMepsl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEITLHOCTH IMTPOIIECCOB B 1
OKpY’KaroIeM MHpe
OHTpoOIIbHAs paboTa o TeMe "CTeneHsp ¢ IeNbIM MoKa3aTeIeM
113 K 0 "C " 1
114 Oynkuust. O6nacTe onpeaeaeHuss 1 MHOXKECTBO 3HaYeHUH (pyHKINU 1
115 Oynkuus. O6nacTp onpeaeneHus 1 MHOXKECTBO 3HaUeHUH (PpyHKUINN 1
116 PacTspxenue, cxatue rpaukoB 1
117 [TapannenpHblil nepeHoc rpadukoB GyHKIUN 1
118 [TapannensHelii nepeHoc rpagukoB GyHKIUN 1
119 OyHKIMH, OMHUCHIBAIOLINE MPSAMYIO U 00paTHYIO MPOMOPLHOHAIbHbBIE 1




3aBHCUMOCTH, UX IpaduKu

OyHKIMH, OMUCHIBAIOLINE MPSMYIO U 00paTHYIO MPOMOPIMOHATIbHBIE

120 1
3aBHCUMOCTH, UX IpaduKu
121 Oynkiws Y = X° 1 eé cBoiicTBa 1
122 Oyukmus Y = X2 1 eé cBoiicTBa 1
123 Oynkiws Y = X° 1 eé cBoiicTBa 1
124 OynKIus Y =K/X U e€ cBOicTBa 1
125 OyHKIMs Y =K/X U €€ CBOICTBa 1
126 JpoOHo-nuHeiHas GyHKIHS U ee rpaduk 1
127 OyHKIMS Y =VX U e€ CBOHCTBA 1
128 KontponsHas pabora o teme "®dynkuun" 1
129 [ToBTOpenue u o6o6meHue. ToxaecTBEHHbIE TPe0Opa3OBaHuUs 1
paIMOHATBFHBIX BRIPAKCHUN
130 [ToBTOpenue u o6o6menue. ToxaecTBEHHbIE TPe0Opa3OBaHuUs 1
BBIpXEHUH, coiepKaiux apupMeTndeckie KBaJapaTHbie KOPHU
131 [ToBTOpenue u o6o0eHne. Perenne kBajpaTHBIX ypaBHEeHUH. Penenue 1
TEKCTOBBIX 33]1a4 C TIOMOIIBIO KBaJIPATHBIX ypaBHEHUH
[ToBTOpenue u 06061meHue. Pemenue 1poOHO-pariMoHaIbHBIX
132 ypaBHEHUH, CBOJSAIINXCS K TUHEHHBIM WM K KBaIPATHBIM YPaBHEHUSIM. 1
Pemenne TeKCTOBBIX 3371a9 C TIOMOIIBIO IPOOHO-PAITMOHATBHBIX
YpaBHEHUU
133 IToBTopenue u o6o0meHue. Penenne TMHEHHBIX HEPABEHCTB C O/THOM 1
IIEPEMEHHOM U CUCTEM JIMHENHBIX HEPABEHCTB C OJHON EPEMEHHOU
134 [ToBTOpenue u 06061IeHNe. Perienue TeKCTOBBIX 3a/1a4 pa3IMYHbIMU 1
criocobamu
135 Hrorosast koHTpobHAs paboTa
136 [ToBTOpenue u 0606meHue. Pemenue 3aaad u3 peaabHOM KUZHU 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



9 KJIACC

Ne i/

Tema ypoka KosmnuecTBo
4yacoB

IToBTOpEHUE Kypca 8 kiacca

KonTpoabubie
padoThI

Jara
U3ydeHusl

[ToBTOpEeHnue kypca 8 kiacca

@ynkuus. ColicTBa PyHKIUI: HYIU QYHKLIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (DYHKIIMH, TPOMEKYTKH BO3pACTaHUsI U yOBIBAHUS
¢yHkunu, 4€THBIE U HEeYETHBIE (DYHKIMH, HAMOOJIbIIIee U HANMEHBIIIEe
3Ha4YeHUs (HyHKIUU

Oynkuus. ColicTBa PyHKIUI: HYIU QYHKLIUHU, TPOMEKYTKH
3HAKOIOCTOSIHCTBA (DYHKIIMH, IPOMEKYTKH BO3pACTaHUsI U yOBIBAHUS
¢byHKUMY, Y€THBIE U HEYETHBIE DYHKIMH, HAaUOOJIbIlIee U HAaUMEHbIIIEe
3HaueHus: QyHKIUU

CBoiicTBa MOHOTOHHBIX (DYHKIIMHA

UYeErHble 1 HEYETHBIE PYHKIINU

Ol"paHI/ILIeHHI)Ie U HCOT'PAHUYCHHBIC

Oynkupn ¥ = ax’, y = ax’ + n, y = a (X - m)%. Tocrpoenne rpadhuxon
(GYHKIMHA ¢ TOMOIIIBIO TPeOoOpa30BaHUMA

[Toctpoenue rpadukoB GyHKITUH C TOMOIIBIO TPEOOpa30OBaHUN

10

KBagpatusiii Tpéxunen. KopHu kBaagpaTHOro TpéxusieHa

11
12

Paznoxenue KBaApaTHOI'O TpéX‘IJ’ICH& Ha JIUHEHWHBIC MHOXKHUTEIIN

PaznoxeHune kBaipaTHOrO TPEXUJIEHA HA IMHEHMHBIE MHOKUTEIU

13
14

Pacrsxenue u cxarue rpad@ukoB QyHKIMNA K OCH OpJIUHAT

L i i

CrenenHble (QYHKIMU C HATypaJIbHBIMU MOKA3aTEISIMHU, UX TpapUKH U




CBOMCTBA

Crenennble QyHKIMU C HATYPaJIbHBIMU MTOKA3aTEISIMU, UX TpapuKu U

15 . 1
CBOWCTBA
16 CTeiIeHHLIe (GYHKLINU C HATYpaJbHBIMH [10KA3aTENIIMU, UX IPadUKU U 1
CBOMCTBa
17 I'paduku pynxumii y = [f(x)| u y = f(]x]) 1
18 I'paduxn Gynkmmit: y =Vx ,y = Vx ,y=|x| 1
19 Ipaduxu pynxmmit: y = Vx ,y = Vx ,y=|x| 1
20 I'paduxu pynxmmit: y = Vx ,y = Vx ,y=|x| 1
21 KBanparuunas ¢pyHKIMS U €€ CBOCTBA 1
22 [TocTpoenwue rpaduka KBaApaTHIHON PYHKIUU 1
23 [Toctpoenue rpaduka KBaApaTUIHON PYHKIIMH 1
24 [TocTpoenwue rpaduka KBaApaTHIHON PYHKIUU 1
25 Hcnonp30BaHre CBOMCTB KBAAPATUUHON (QYHKIIMH JUIsI pEIICHUS 3a/1a4 1
26 Wcnonb3oBanue cBOMCTB KBaApaTUYHON (QYHKIIUH JUIsl pELICHUs 3a/1a4 1
27 Konrponsnas padora Ne 1 o teme "dyHkryn" 1
28 Lenbie ypaBHEHHS U eT0 KOPHH. BUKBapaTHBIE YpaBHEHUS 1
[TpuMepbl IpUMEHEHU METOI0B PABHOCUIIBHBIX ITPe0Opa3oBaHuH,
29 3aMEeHBI IEPEMEHHOH, TpaUIeCcKOTr0 METO/Ia IPH PEIICHHH ypaBHEHUN 1
3-it u 4-ii cTenenei
[TpuMmepbl MprMeHEeHNH METO0B PABHOCUIIBHBIX MTPe0Opa3oBaHui,
30 3aMeHbl IEPEMEHHOH, rpauuecKoro MeTo/ia MpH PelieHNH ypaBHEHUH 1
3-it u 4-ii cTeneneit
[Tprmepsl MpUMEHEHHU METO/I0B PaBHOCHIIBHBIX MTPE0Opa30BaHUT,
31 3aMeHbl IEPEMEHHOH, rpauuecKoro MeTo/ia MpH pelieHuH ypaBHEeHUH 1

3-it u 4-ii creneneil. Teopema Buera ais perieHust ypaBHEHUH BBICIINX
CTEIICHEN




32 Pemenune npoOHO-paIiOHAIBHBIX YpaBHEHHHA 1
33 Pemenue qpoOHO-paliioHaNbHBIX YPaBHEHHI 1
34 KBanparHbie HepaBeHCTBA C OJTHOW IEPEMEHHOM 1
35 KBanpartHbie HepaBeHCTBA C OJTHOW IIEPEMEHHOM 1
36 MeToa UHTEpBaJIOB 1
37 Pemenune npoOHO-paIiiOHAIEHBIX HEPABEHCTB 1
38 Pemenue npoOHO-paninoHaIbHBIX HEPABEHCTB 1
39 Pemenne ypaBHeHM, coaepKamux NEPEMEHHYIO 1O 3HAKOM MOIYJIS 1
40 Pemienue ypaBHeHUi, cogepxKalux NEPEMEHHYIO 110 3HAKOM MOAYJIs 1
41 HepagenctBa, conepikaiiye 3HaK MOAYIS 1
42 HepasenctBa, comepixaiiye 3HaK MOIYIIS 1
43 Llenble ypaBHEHUS, COAEPKALLIME TTAPAMETP 1
44 Jpo6HO-palinoHallbHbIE YpaBHEHUS C TapaMeTPOM 1
45 CucreMbl HEpaBEHCTB C OJAHON IIEPEMEHHOM 1
46 CucreMbl HEpaBEHCTB C OAHON IEPEMEHHOU 1
47 Kontponbnas padota Ne 2 o teme "llensie ypaBHeHusi. KBaapatHbie 1
HepaBeHcTBa"
48 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €10 rpaduk 1
49 I'paduueckuii MeTo] peleHus] CUCTEMbI HEJTMHEWHBIX YPaBHEHHH ¢ 1
JBYMs TIEpEMEHHBIMU
50 Pemnienne cucrem ypaBHEHHI ¢ IByMsI TEpeMEHHBIMHU
51 Pemienue cucrem ypaBHEHH ¢ IByMsI TepeMEHHBIMHU
52 Pemrenne npocTenmmx cUCTEM HETMHENHBIX YPAaBHEHUH C IBYMs 1
HepEeMEHHBIMU
53 Pemrenne npocTenmmx CUCTEM HETMHENHBIX YPAaBHEHUH C IBYMs 1

NEPEMECHHBIMU




Pemienne npocTenImx CUCTEM HEJTMHENHBIX YPABHEHUH C IBYMs

54
IIEPEMEHHBIMU

55 Pemienne npocTenImmx CUCTEM HEJTMHENHBIX YPABHEHUH C IBYMs
NIEPEMEHHBIMU

56 Cucrema 1ByX HEJIMHEMHBIX YPABHEHHUH € ABYMs IIEPEMEHHBIMH KaK
MOJIEJIb PEaIbHON CUTYyaluu

57 Cucrema 1ByX HEJTMHENHBIX YPABHEHU € ABYMS IEPEMEHHBIMU KaK
MOJIEJIb PEaIbHON CUTyaluu

58 Cucrema 1ByX HEJTMHEMHBIX YPABHEHUN € ABYMS IEPEMEHHBIMU KaK
MOJIEJIb PEANIbHOW CUTyalluu

59 Cucrema 1ByX HEITMHENHBIX YPABHEHUN € ABYMs IEPEMEHHBIMU KaK
MOJIEJIb PEaIbHON CUTyaluu

60 Cucrema HEMHEHHBIX YPaBHEHUH C TapaMeTpoM

61 [Tpocreiine HepaBeHCTBA ¢ ABYMs IEPEMEHHBIMU M UX CHCTEMBI

62 HepaseHncTBo ¢ 1ByMs nepeMeHHbIMU. PellieHne HepaBeHCTBa € JBYMsI
NIEPEMEHHBIMU

63 CucTeMbl HEpaBEHCTB C IBYMsI TIEpEMEHHBIMH

64 Cucrtema HepaBEHCTB ¢ IByMs nepeMeHHbIMU. [ paduueckuit Mmeton
pEILLIEHUs] CUCTEM HEPABEHCTB C JBYMsI IEPEMEHHBIMU

65 Cucrema HepaBEHCTB ¢ IByMs iepeMeHHbIMU. [ padnueckuit metoy
pELIeHNs CUCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMU

66 CucremMa HEpaBEHCTB C IBYMsI IEPEMEHHBIMHU, COJIEPKALIIE
MEPEMEHHYIO TI0]] 3HAaKOM MOTYJIs

67 KonTtponbHast padora Ne 3 o teme "YpaBHeHHs, HEpaBEHCTBA M UX
cuctems!"”

68 Yuciossle mmocieqoBarenbHoCcTh. CIIoCcOOBI 3a1aHns

OCJIENOBATEIILHOCTEN




Crroco0BbI 3aJaHM [T0CIIEN0BATEILHOCTH, OIIUCATENbLHBIN, TAOIHYHBIN, C

69 MOMOIIBIO (POPMYJIBI N-TO WICHA, PEKYPPEHTHBIN !

70 OrpannydeHHas ocaeA0BaTeIbHOCTb. MOHOTOHHO BO3pacTaromias 1
(yOmbIBaro1as) mociae0BaTeIbHOCTD

71 Metoa MaTeMaTH4eCKOW WHITYKITHH

72 Meton MaTeMaTUYECKON MHIYKIIUU

73 Apudmernaeckas nmporpeccus. Dopmyina N-ro wieHa apupMeTHIECKOn 1
MIPOTPECCHH

74 Apudmernuaeckas nporpeccusi. Dopmyra N-ro wieHa apupMeTHIECKO 1
nporpeccuu. CBOKCTBA YWICHOB apu(PMETHIECKON MPOrpeccuu

75 CymMa niepBbIX N 9WIEHOB apu(hMETHIECKOM MPOrpeccun

76 CymMa nepBbIX N 4IeHOB apu(PMETHUECKOI Mporpeccuu

77 CymMa niepBbIX N 9WIEHOB apu(hMETHIECKOM MPOrpeccun

78 ['eomeTpuyeckas nporpeccusi. DopmMyia N-ro 4ieHa reoMeTPUIECKOM 1
MIPOTPECCHH

79 I'eomerpuueckas nporpeccust. @opmyiia N-ro 4yjeHa reOMETPUIECKON 1
MPOTPECCUU

80 I'eomerpuueckas nporpeccust. @opmyiia N-ro 4jeHa reOMETPUIECKON 1
MIPOTPECCUH

81 CymMa mepBbIX N 4JICHOB FEOMETPUUECKOM MpOrpeccuu

82 CymMmMa nepBbIX N 4JIEHOB FEOMETPUUECKOI MPOTrpeccuu

83 CymMa nepBbIX N 4JI€HOB FEOMETPUUECKOM mporpeccuu. 3a1ayu Ha 1
MPOIIEHTHI, 0AHKOBCKHUE BKJIA]IbI U KPEAUTHI

84 3amaun Ha TPOIICHTHI, 0AHKOBCKHE BKJIABI U KPETUTHI 1

85 3ama4yn Ha MPOIEHTHI, OAHKOBCKUE BKJIAIBI M KPETUTHI 1

86 3amauyn Ha MPOIEHTHI, OAHKOBCKUE BKJIAIBI U KPETUTHI 1

87 3amaun Ha POLIEHTHI, 0AHKOBCKHE BKJIABI U KPETUTHI 1




88

3ama4yn Ha POIEHTHI, OAHKOBCKUE BKJIA/IBI 1 KPETUTHI

89 3aa4yu Ha MPOLEHThI, OAHKOBCKUE BKJIA/IbI U KPEIUTHI

90 [IpencraBieHue o CXOAUMMOCTH MOCIIEI0BATENBHOCTH, O CYMMHPOBAaHUU 1
0ecKOHEYHO yOBbIBAIOLIEH reOMETPUIECKON TPOrPeccCuu

01 [IpencraBienue o CXOAUMOCTH MOCIEI0BATENBHOCTH, O CYMMHPOBAaHUU 1
0eCKOHEUHO yOBIBAOIIECH reOMETPUIECKOM Mporpeccun

92 Kontposbnas padota Ne 4 mo Teme "UucaoBbI€ MTOCIEI0BATEILHOCTH U 1
nporpeccun”

93 Kopens n-it crenenn. Apupmernyecknii KopeHs N- crenenn. CBoiicTBa 1
KOpHsI N-i cTeneHn

94 Apudmernueckuit KopeHb N-ii crerneHu. CBONCTBAa KOPHS N-ii CTENEHH 1

95 Apudmerndeckuii kopeHsb N-it crenenu. CBOMCTBa KOpHS N-U CTENEHU 1

96 CrerneHb ¢ palMOHATBLHBIM MTOKA3aTeIeM U e€ CBOWCTBA 1

97 Crernensb ¢ palmOHaIbHBIM MTOKa3aTeleM U e€ CBOWCTBa 1

98 CrereHb ¢ palliOHATLHBIM MTOKA3aTeIeM U e€ CBOWCTBA 1

99 ToxaecTBeHHbIE TPpeoOpa30BaHus BRIPAXKEHUMN, COJEPKAINX KOPEHb N- 1
1 CTEIeHU

100 ToxnecTBeHHbIE TPe0Opa30BaHuUs BBIPAKEHHH, COJEPIKALINX KOPEHb N- 1
1 CTEIEHU

101 ToxnecTBeHHbIE TPe0Opa30BaHuUs BRIPAKEHHA, COJEPIKALINX KOPEHb N- 1
W CTENeHU

102 ToxaecTBeHHbIE TPeoOpa30BaHUs BRIPAXKEHU, COJIEPKAIINX CTETIEHb C 1
palroHaIbHBIM TTOKa3aTeNeM

103 ToxmecTBeHHBIE TPe0Opa30BaHUs BRIPAKEHHH, COEPKAIIIX CTETIEHB C 1
palroHaIbHBIM TTOKa3aTeNeM

104 Kontponbnas padota Ne 5 mo teme "CrerneHb ¢ parimoHaATbHBIM 1

nokasarejeM"




[ToBTropenue u 06o0mmenue. Yncna u BHIYUCICHUS (TIPOLIEHTHI,

105 OTHOILIEHHUSI, IPOIOPLIKN)

106 [ToBTropenue u 06o0mmenue. Yncna u BeIYUCICHUS (TIPOLIEHTHI,
OTHOILIEHHUSI, IPOIIOPLIUN)

107 [ToBTopenue n o6o6menHne. Yucna 1 BbIYMCIEHUs (peleHue 3a1ad u3
peaNbHOM KU3HU)

108 [ToBTOpenue u 0606meHne. Yncna u BeMUCIIeHus (pelieHue 3a1a4 u3
peaNbHOM KU3HU)

109 [ToBTOpenue u 0000menue. Yncna u BerYuciaeHus (OKpyTiieHHe,
npUOIMKEHNE, OLIEHKA)

110 [ToBTopenue n o6o061menune. TekcToBble 3a1a4K (peLIeHHe TEKCTOBBIX
3a/1a4 apuPMETHYECKUM M aJIreOpandecKuM CIiocooamm)

111 [ToBropenue u 0600mmenne. TeKCTOBbIE 3aJauu (PEIIeHHE TEKCTOBBIX
3a/1a49 apu(PMETUICCKIM H aIreOpandecKuM Crioco0aMmu)

112 [ToBropenue u 0600mmeHne. TeKCTOBbIE 3aJauu (PEIIeHHE TEKCTOBBIX
3a/1a4 apuMETUYECKUM U aJIreOpandeckuM crocodamu)

113 [ToBTOopenue n o6o6mmenune. TekcToBble 3a1a4K (peLIeHne TEKCTOBBIX
3aja4 apu(pMETHUECKUM U areOpanyeckuM crocodamm)

114 [ToBTOpenue u 06061menHne. TekcToBble 3a1a4un (pelIeHne TEKCTOBBIX
3a/1a4 apu(pMETUUYECKUM U aIredpanyeckuM crocodamu)

115 [ToBTOopenue n o6o6mmenue. TekcToBble 3a1a4K (peLIeHne TEKCTOBBIX
3a/1a4 apu(pMETUUECKUM U aIredpanyeckuM crocodamu)
[ToBTOpenue u 00o0IeHNEe. AnredpanuecKue BEIpaXKEeHUs

116 (mpeobpazoBaHue aNreOpandecKuX BhIPAXKEHHM, COAEPIKAIMX CTENEHb C
LEJIBIM [TOKa3aTeseM)

[ToBTOpenue u 00001IeHNe. ANredpanyecKne BhIpaKeHUsI
117 (mpeobpazoBaHue aNreOpandecknx BhIPAXKEHHM, COAEPIKAIMX CTENIEHb C

OCJIbIM HOKaBaTCHeM)




118

[ToBTopenue u 06001meHNe. AnredpanyecKue BEIPaKESHUS
(mpeobpa3oBaHue ANTreOpanvecKUX BBIPAXKEHHI, COJICPIKALIUX CTEHICHb C
LEJIBIM TI0Ka3aTelieM)

119

[ToBTopenue u 0600ImEeHNE. ANredpanyecKue BEIPaKESHUS
(mpeoOpa3oBaHue anreOpanuecKuX BRIPAKCHUM, COEPIKAIIINX
apuMeTHUECKU KBaIPaTHBIN KOPEHB )

120

121

122

[ToBTOpeHue u 0600IIeHNEe. ANreOpandecKkue BEIPKCHHS
(mpeoOpa3oBaHue anreOpanyecKuX BRIPAKCHUM, COEPIKAIIINX
apuMeTHIECKU KBaIPATHBIN KOPEHB )

[ToBTOpeHue n 0600IIeHHe. AreOpanyecKre BhIPaKCHUS

(mpeoOpa3zoBaHue anredOpanyecKux BhIPAKEHUN, COAEPIKAIINX
apuMeTHUYeCKUi KBaJIpaTHBIN KOPEHb)

[ToBTOpeHue n 0000IEeHHe. AreOpanyecKre BhIPaKCHUS
(mpeobpazoBaHue NENBIX U IPOOHO-PAITHOHAIBHBIX BBIPAKEHU )

123

124

125

[ToBTopenue u 0000meHNE. ANredpandecKue BEIPaKESHUS
(mpeobpazoBaHue LENBIX U IPOOHO-PAITHOHAIBHBIX BBIPAXKEHUH)

[ToBTOpenue n o6o6mmeHne. Anrebpanyeckie BbIpaKeHUs
(mpeobpazoBaHue LENIBbIX U APOOHO-PALIMOHATIBHBIX BEIPAKEHUI)
[ToBTOpenue u 06061eHNEe. AnNreOpanyecKkrue BbIpaKeHUS
(mpeobpazoBaHue LENBbIX U APOOHO-PALIMOHATBHBIX BEIPaKEHUIN)

126

[ToBTOpenue u o6odeHne. AnredOpanveckue BEIpaKEeHUs (pas3iioKeHUE
MHOTOYJIEHa HA MHOXKHUTEIH, B TOM YHCJIE C UCTIOJIb30BaHUEM (hOpMyIT
COKpAIIEHHOTO YMHOXEHUS)

127

128

[ToBTopenue u o6o0meHue. Anredpanyeckie BbIpaXeHus (pa3nokeHue
MHOTOYJIEHa Ha MHOKUTENH, B TOM YHCJIE C UCIIOJIb30BaHUEM (hopMyI
COKPAIIEHHOTO YMHOXEHUS)

[ToBTOopenue u o6o0IeHue. Anredpanyeckie BbIpakeHus (pa3inoxeHue
MHOTOYJIEHa Ha MHOXKUTEIH, B TOM YHCJIE C UCIIOJIb30BaHUEM (HOpMyIT




COKpPAIICHHOTO YMHOCHUS)

[ToBTOpeHue u 00600IIeHNE. ANredpandecKue BhIPayKeHUS

129 (MoaenMpoBaHUe C TIOMOIIBIO POPMYJI pEAThHBIX MPOIIECCOB U 1
SBJICHUI)

130 OyHKIMH (TOCTPOEHUE, CBOMCTBA U3YYCHHBIX (DYHKITHIA) 1

131 [ToBTOpenue u 0606menne. yHKIUYU (TIOCTPOCHHE, CBOMCTBA 1
U3YyYCHHBIX (DYHKITHIA)

132 [ToBTOopenue u 0606meHne. DyHKIUK (IOCTPOCHUE, CBOMCTBA 1
U3YyYEHHBIX (DYHKITHIA)

133 [ToBTOpenue u 06o6menne. GyHkiuu (rpadguyeckoe pereHmue 1
YPaBHEHHIA U KX CHCTEM)

134 [ToBTOpenue u 0606menne. Oynkiuu (rpadguaeckoe penicHue 1
YpaBHEHUHN U UX CUCTEM)

135 HroroBast KoHTpoIbHAs paboTa 1

136 [ToBTropenue u 0000menne. PyHKIUU (MOAETHPOBAHUE PEATTHHBIX 1
MPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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