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MNOACHUTEJIBHASA 3AIINCKA

AnreOpa sBIS€TCS OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA O0ECNEYMBACT U3YUYCHHUE IPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAay4YHOIO, TaK W TYMAaHHTAPHOTO LMUKIOB, €€ OCBOCHHE HEOOXOAUMO IJIs
MpPOJOKEHUS O00pa3oBaHWs W I TOBCEJHEBHOW KW3HU. PazButue vy
OOy4JaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUUM U CYUIHOCTH
anredpanuecknux aOCTpakiuii, crmoco0e OTpakKeHHs MaTeMaTHYeCKOW HayKou
SBJICHMM W TIPOLIECCOB B TMPHUPOJE M OOIIECTBE, pPOJU MATEMaTUYECKOTO
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  pa3BUTHE yMEHUS  HaOIOAaTh, CpaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTUYHOCTH MBIILICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEUCTBUS, BBIBOIBI, (HOPMYIUPOBATH
yTBepkeHus. OcBoeHHEe Kypca anreOpbl 00eCHeurBaeT Pa3BUTHE JIOTUYECKOTO
MBILUIEHUST OOYYarOIIMXCs: OHM MCIONb3YIOT JEAYKTHUBHBIE U WHAYKTUBHbBIE
paccyxaeHus, o0OOIIeHHEe U KOHKpPETH3aluio, a0CTparupoBaHUE U aHAJIOTHUIO.
OOyuenune anrebpe MpearnojgaracT 3HAYUTENBHBIM OOBEM CaMOCTOSTEILHOMN
NEeATEIbHOCTH O0YyYalolUXCs, MO3TOMY CaMOCTOATENbHOE pEIICHUuE 3aaad
00y4arolUMUCH SBJSIETCS pealin3alye AesTeIbHOCTHOTO NPUHIUIA 00yYeHusl.

B ctpykrype mnporpammsl y4eOHOro Kypca «Amnrebpa» yriyO0iaéHHOTO
U3Y4YEHUS OCHOBHOE MECTO 3aHMMAIOT COJEP>KATEIIbHO-METOJAMYECKUE JIMHUU:
«Uucna u  BBIUKCIEHUS», «ANTeOpanyecKkue BBIPAXKEHUS», «YPaBHEHHUS U
HepaBeHCTBa», «DyHkium». Kaxnas U3 3TUX coaepKaTelbHO-METOIMYECKHX
JVHUHA pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUs Kypca, B3aUMOJIEHCTBYsI C
IpYyTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsl MPUXOAUTCS
JIOTUYECKU PACCYKATh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B cBsi3n
C 3TUM B MPOTpaMMy Y4eOHOro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEACTaBJICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTUYeCKOro
oOpa3oBaHMsi U  CIOCOOCTBYIOIIME  OBJIAJEHUI0  OOYYaIOUIUMHUCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eCKOro s3blka. CopepKaTeabHOM W CTPYKTYpHOU
OCOOEHHOCTBbIO Y4YEOHOro Kypca «Anredpa» SBISETCS €ro HUHTETPUPOBAHHBIN
XapaxkTep.

Conmepxxanne mnuHMA «YucIa W BBIYMCICHUS» CIYXKHT OCHOBOM ISt
JANbHENIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYyYaroIIuXcs
JIOTHYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIH30BATHCS aJrOPUTMaMU, a
TaK)Xe MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOIUMBIX JIJIsi IOBCEIHEBHOM
KU3HU. PazBUTHE MOHATHUS O YMCIIE Ha YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM



NPEACTABICHU O JEHCTBUTEIBHOM 4YHCJE. 3aBEPLICHUE OCBOEHUS YHMCIOBOM
JMHUHA OTHECEHO K CpeiHeMYy o01ieMy 00pa3oBaHHIo.

Copnepxanue JByX alreOpanyecKux JMHUN — « AITeOpandecKue BhIPAKEHUS
U «YPaBHEHMsI U HEPABEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Yy OOYUarOIIMXCS
MaTEMaTUYECKOI0 amnmnapara, HEOOXOAUMOIo JUIsl pelIeHMs 3ajad MaTeMaTHKH,
CMEXHBIX MTPEAMETOB U OKpYyXkarolel peanbHocTi. Ha ypoBHE OCHOBHOIO 0011I€T0
oOpa3oBaHMsi yueOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaXEHUN. Anredpa JAEMOHCTpUPYET 3HAUEHHE MAaTEMaTHKH KakK s3bIKa s
IOCTPOEHUSI MaTeMaTHYECKUX MOJEJEH, ONMUCaHWs MPOLECCOB U  SBJICHUMN
peanbHOro Mupa. B 3agaun oOyueHuss anrebOpe BXOIAT TaKkkKe JalibHEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBILIUICHUS, HEOOXOIMMOIO, B YaCTHOCTH, MJIA
OCBOCHMSI Kypca HMHPOPMATUKH, M OBJIAJIEHUE HABBIKAMH JIETYKTUBHBIX
paccyxnaenuil. IlpeoOpazoBaHue CHMBOJBHBIX (DOPM CHOCOOCTBYET Pa3BUTHIO
BOOOpa)KEHUs, CIIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JTUHUU HAIIEJIEHO HA TOJIyYEHUE
OOy4YaroIMMUCS 3HAHUN O (QYHKUIMSIX KaK BaKHEMIIEH MaTeMaTUYECKON MOJENH
JUISL OMCAHUS U UCCIEA0BaHMs Pa3HOOOPA3HBIX MPOIECCOB U SIBJCHUN B MPUPOJIE
u odmectBe. M3yueHne marepuana crocoOCTBYET DPAa3BUTHIO Yy OOYyYaroIIMXCS
YMEHUS UCIIOIb30BaTh PA3JINYHBIE BBIPA3UTEIIBHBIE CPEACTBA SA3bIKA MATEMATUKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, Ipa)UuyecKkoro, BHOCUT BKJIaJd B (HOPMUPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTUU LIUBUIIN3ALNUN U KYJIbTYpPHI.

Yriny6néHubii Kypc anreopsl XapaKkTepu3yeTcs U3YYEHHUEM
JOTIOJTHUTENBHOTO TEOPETUYECKOTO armapara M CBA3aHHBIX C HHM METOJIOB
pemieHus: 3amgad. Aunredpa SBISETCS A3BIKOM JJIi  ONUCAaHUS OOBEKTOB U
3aKOHOMEPHOCTEH, CIIY)KUT OCHOBOM MaTEMAaTHYECKOro MojaenupoBaHud. [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 MEXAaHU3M JIOTUYECKUX MOCTPOCHUM U y4yaT MX
npuMmeHeHuto. Tem cambiM anreOpa 3aHMMaeT OJHO W3 BEOYLIUX MECT B
bopMUPOBAHUM HAYYHO-TEOPETUUECKOTO MBIIIJICHUS 00YUYarOIIUXCSl.

CornacHo yueOHOMy MaHy B 7-9 kjaccax wu3ydaeTcsi Y4eOHbBIH Kypc
«Anrebpa», KOTOPBIH BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3felibl COICpKaHUS:
«Uucna u BBIUMCIEHUS», «ANTeOpanyecKue BBIPAXKEHUS», «YPaBHEHHUS U
HEPAaBEHCTBA», « DYHKIIMW.

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 Heeno), B 9
KJ1acce — 136 4acoB (4 yaca B HEJIENIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Yucaa v BIYMCICHUSA

Pannonansubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBLHBIMU YKcaaMy. YnciioBas mpsiMasi, MOJ1yJIb YHCIIA.

CreneHp C HaTypaJbHBIM TIOKa3aTeJIeM M €€ CBOWCTBA. 3alKCh YHCIA B
JECITUYHOW MO3ULMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1a4u apupMeTHYecKuM crocoOoM. Pernenue 3agau us3
peabHOM MPaKTUKU Ha YacTH, HA IpoOU, HA MPOIEHTHI, MPUMEHEHHE OTHOIIECHUN
U TPOMOPIUN MpU pEelIeHUU 3ajad, pelIeHHe 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 nO€IMMOCTA CYMMBI U
IIPOM3BEICHUS LIEJIBIX YHCEII PU PEIIEHUHN 3a1a4 C IPAKTUYECKUM COACPKAHUEM.

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

Jlenenue ¢ octaTkoM. AprupMETHIECKUE OTIEPAIIMH HAJl OCTaTKaAMHU.

AuredpanvyecKue BbIPpAKEHUA

BreipaxkeHre ¢ TEepeMEHHbBIMHU. 3HAYEHUE BBIPAKEHUS C TEPEMEHHBIMMU.
[IpencraBienne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUJE (OPMYJIbL.

ToxnectBo. ToxaecTBEHHbIE TPE0OPa30BaHUs ANreOpanueCKUX BhIPAXKEHUH.
Jloka3aTenbCTBO TOXKIECTB.

Opnnowiensl. OHOWIEH CTaHAAPTHOTO BUia. CTENEHb OJHOWICHA.

Muorounensl. MHorousieH craHaapTHOro Bujaa. CTeneHb MHOTIO4YICHA.
CrnoxeHue, BbIYMTAHUE, YMHOXKEHHE U JesieHre MHoroudieHoB. [IpeoOpas3oBanue
LIEJIOTO BBIpaXKeHUs B MHOTOUWIEH. KOpHM MHOrO4JIEHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAaT CYMMbI U KBaJIpaT pa3HOCTU
JBYX BBIpAKEHUH, KyO0 CyMMBI U Ky0 pPa3HOCTH JBYX BBIpAKEHHUH, Pa3HOCTH
KBaJpaTOB [IBYX BBIPQKECHUM, MPOU3BEICHHE PA3HOCTM HU CYMMBI JIBYX
BBIPKEHUI, CyMMa U pa3HOCTb KyOOB JIBYX BbIPaKEHHIA.

PasnoxeHne MHOroulIeHa Ha MHOKUTENN. BbiHeceHne o01ero MHOKUTENS 3a
CKOOKH. MeTo1 TpyNIHUPOBKH.

YpaBHeHMS U HEpaBeHCTBA

VYpaBuenue ¢ ogHoi nepemenHoil. Kopenb ypaBHenusi. CBOMCTBa ypaBHEHUI
C OJHOM TIEpEeMEHHOW. PaBHOCWJIBHOCTL ypaBHEHWH. YPaBHEHUE Kak
MaTeMaTH4YECKasi MOJAEIb PEAIbBHOW CUTYallNH.



JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOW. UMCIO KOpHEHW JMHEWHOrO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad 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 pelIeHHUs CUCTEMBl JHMHEWHBIX YpaBHEHUH C JByMS
nepeMeHHbIMH. PellieHne cucTteM JIMHEMHBIX YpaBHEHUW C JIBYMs MEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M METOAOM cioxeHusa. Cucrema JBYyX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaIMH.

DOyHKUIMHA

Koopaunara Touku Ha npsiMou. YUncnoBble TPOMEXKYTKHU. PaccTosiHue mexay
JIBYMsI TOUKaMU KOOPAUHATHON IPSIMOM.

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

OYHKIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauuuHamu. [loHarue QyHKIuu.
OyHKIMS Kak MareMmarudeckas MoJeNb peajdbHoro mpouecca. OO0nacTh
ompejienieHuss U obnacte 3HaueHW ¢GyHkuuu. CrocoObl 3amaHus (QyHKIUU.
I'padux dpynkuuu. [oHsATHS MakCUMyMa ¥ MUHHUMYMa, BO3PACTaHUs M YOBIBAaHUS
Ha IPUMEPaX peasibHbIX 3aBUCUMOCTEH.

JIuneiinas Qynkus, e€ cpoictBa. I'padux nauHeitHOM (QyHkuuu. ['padux
dbynkuuu y = |x|. Kycouno-3aganasie GpyHKium.

8 KUIACC

Yucaa v BIYMCICHUA

KBaaparHbie kKopHU. ApudMeTHUeCcKUil KBaApaTHBIN KOPEHb U €ro CBOMCTBA.
[TonsaTe wppammoHaNbHOrO 4Yucnaa. J{eUcTBUsS C UPPALMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBUN C UPPALIMOHAIBHBIMY UKciamMu. CpaBHEHNE HPPALHOHAIBHBIX
yucel.

IIpencraBiennss O pacIIMPEHUSAX YMCIOBBIX MHOXKECTB. MHOXKecTBa
HAaTypaJbHBIX, LEIbIX, PALHOHAIBHBIX, JEUCTBUTENBHBIX uHcel. (CpaBHEHUE
yucell. YucaoBble IPOMEXKYTKH.

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

Pasmepsl OOBEKTOB OKpYXAlOUIET0 MHpa, AJIUTEIBHOCTh IPOIECCOB B
okpyxaromeM Mupe. CTaHIapTHBIN BUJI YHUCIIA.

AnredOpanveckue BbIPAKEHUS

Anrebpanueckas apoOb. JlomycTUMble 3HA4YEHHS MEPEMEHHBIX B APOOHO-
paloHaNbHBIX BbIpaxeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoi apoou.



CnoxxeHne, BBIYUTAHUE, YMHOXXEHHE U JCJICHUE anre0pamdeckux JIpoOeH.
Brienenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXIeCTBEHHBIE npeoOpa3oBaHus
PalMOHAJIBHBIX BBIPAXKEHUH.

JonycTuMble 3HAa4Y€HUs] T[EPEMEHHBIX B  BBIPAKEHUAX, COJEPIKAIIUX
apudmeTrnyeckue KBajApaTHble KOpHH. TOXJeCTBEHHbIE MpeoOpa3oBaHuUs
BBIPKEHU, COIEpkKAIMX apU(PMETUUECKUE KBAPATHBIE KOPHH.

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

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAApPATHOTO YpPABHEHWS.
Konn4ecTBO neNCTBUTENIBHBIX KOPHEW KBAaJIPAaTHOTO ypaBHEeHMs. Teopema Buera.
VYpaBHeHUsA, CBOAWMBIE K JIMHEWHBIM YpPaBHEHUSM WM K KBaJpPaTHBIM
ypaBHeHUsIM. KBasipaTHOE ypaBHEHHE C mapaMeTpoM. PellieHne TeKCTOBBIX 33/1a4 €
ITOMOIIBIO KBAJIPATHBIX YPABHEHUM.

JpoOHo-pannoHanbHble  ypaBHEHHs. PelieHue  IpoOHO-paIlMOHATBHBIX
ypaBHeHUH. PerieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAIMOHATBHBIX
ypaBHeHUH. ['padmueckast HHTEpIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosele HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepageHncTBo ¢ nepemenHoii. Ctporue u HecTporue HepaBeHCTBa. ClOKEHNE
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 MHOKECTBA €r0 PEIICHUM.
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 onpeeNneHnsi 1 MHOXECTBO 3HaueHui 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.

Oynkupn y = kx, y=kx + b, y =k/x, y = x3, y = Vx, y = |x| # ux cBoiicrBa.
Kycouno-3anannbie GyHKITNN.

9 KIIACC

Yucaa v BLIYUCJICHUSA



Kopenp n-i1 crenenm u ero cBoicTtBa. CTeneHb C pPaLMOHAJIBHBIM
IIOKa3aTeJIeM U €€ CBOMCTBA.

AJuiredOpanyecKue BbIPpaKeHUA

ToxnaecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COAEpPXKAIIUX KOPEHb n-U
cTeneHu. ToxaecTBEeHHbIE MPeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAJIBHBIM [T0KA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHEHHBIE MHOKUTEIIH.

YpaBHeHUs U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepbl NpUMEHEHU METOIOB PABHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbl MEPEMEHHOM, rpaUyecKoro MeToAa MNpU PEIICHUU
ypaBHEHUM 3-1 U 4-11 CTENICHEM.

Pemenue qpoOHO-palinOHAIbHBIX YPaBHEHUH.

Pewienue cucrem ypaBHEHUM ¢ IBYMs IIEpEMEHHBIMU. Pellienre npocTenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHns CUCTEMbI HEIMHEWHBIX YPAaBHEHUM C ABYMs IepeMeHHbIMU. Cucrema
JBYX HEJIMHEWHBIX YPAaBHEHUM C JABYMS NEPEMEHHBIMH KaK MOJENb PEajbHOU
CUTYaLINH.

HucnoBble HEpaBeHCTBA. PenieHne JTMHENHBIX HEPaBEHCTB. J[OKa3aTenbCcTBO
HEPABEHCTB.

KBanparneie HepaBeHCTBA € OJHOM MNEpeMEHHOW. PenieHne KBaapaTHBIX
HEPaBEHCTB IrpaMuecKUM METOJOM U METOJIOM MHTEpBajoB. MeTon MHTEpBaJIOB
IUIsl palliOHaJIbHBIX HEpaBeHCTB. [Ipocrelime HepaBeHCTBa C TapaMeTPOM.

Pemienne TeKCTOBBIX 3a/1a4 € ITIOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHCTBO ¢ ABymMs IepeMEHHBIMH. PemieHne HepaBeHCTBA € JBYMs
nepemMeHHbIMU. CHCTeMBbl HEpPAaBEHCTB C JBYMsl INepeMeHHbIMU. ['paduueckuit
METOJ| PEIIEHUS CUCTEM HEPABEHCTB C ABYMS IIEPEMEHHBIMMU.

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 ¢Qynkmuss u e€ cBoicTBa. lcmonp3oBaHWEe CBOKWCTB
KBaJpaTuyHOW  GyHKIMM 17 pemienus  3amad.  [loctpoenme  rpaduka
kBaapatnyHol ¢yHkumu. Ilonokenue rpaduka KBaapaTUUHOW (PYHKUUKA B
3aBUCHMOCTH OT e& ko3 duuuenton. ['paduku byHKumit y =ax2, y = a(x —m)’ u y
= a(x —m)’ +n. Tloctpoenne rpaduKoB ByHKIHII C TOMOIIBIO MPEOGPA3OBAHHIL.

JHpob6no-nuneitnas ¢pyukius. MccnenoBanue QyHKIIHIA.

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

Yucii0BbIe MOCTEA0BATEILHOCTH H IIPOTPECCHU



[Tonsitue uwcioBOM mocIenoBaTeNbHOCTH. KoOHeuHBIE W OECKOHEUYHBIC
nocjaeaoBaTeabHOCTH.  OrpaHuyeHHass  MOCJIENIOBATENbHOCTh.  MOHOTOHHO
Bo3pacraromas  (yObIBaromiasi)  moclieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAOJIUYHBIM, ¢ TMOMOIIBI0 (HOPMYIBI #-TO
YJIeHa, PEKyPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apu(METHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7-TO dieHa
apu(pMeTHYeCKOil U reomeTpuueckor mnporpeccuid. Dopmysbl CyMMBbl MEPBBIX 71
YJICHOB apu(PMETHUECKOM M TeOMETPUYECKOM mporpeccuil. 3aiauu Ha MPOIEHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBieHne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU
O0ECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Merton MaTEMaTU4YECKOU VHIYKIUH. IIpocreitmue [IPUMEPBIL.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHUS NPOrpaMMbl II0 MaTeMaTHKE
XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM MHTEpeca K TMPOUNUIOMY W HACTOSAMIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  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 rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

5) neHHOCTE HAYYHOTO MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
NEATEIbHOCTH, 3TAaNoB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LMBHIN3ALMH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKH U MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHUS MHUPA, OBJIAJICHUEM HABBIKAMU MCCIIEI0BATENBCKOMN NEATEIBHOCTH;

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



FOTOBHOCTBIO TNPUMEHSITh MATEMATUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHA W OTHABIXa, PETyJsIpHAs (Qu3ndecKas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQIICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY M TaKOTO e IIpaBa JPyroro 4ejaoBeka,

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXAaloIIeH cpenpl, IJIaHUPOBAHUS IOCTYIIKOB U
OIIEHKM KX BO3MOJKHBIX TMOCJIECACTBUM ISl OKPYXAIOUIEH Cpelbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

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

HEOOXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UIEH,
MOHSATHSI, TUTIOTE3bI 00 00BEKTAX M SBIICHHUSIX, B TOM YHCIIC paHEe HEHU3BECTHBIX,
0CO3HaBaTh JCPHUIUTHI COOCTBEHHBIX 3HAHMH M KOMIIETCHTHOCTEH, IIAHUPOBATh
CBOE pPa3BUTHE;

CIIOCOOHOCTBHIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC pEIICHUs] W JeHCTBHUSA, (OPMYJIMPOBATh U OIEHUBATh PHUCKH U
MOCJICACTBUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre ocBOEHHS MpOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, XapaKTepU3yIOIIHECs OBJIAJICHUEM YHUBEPCAITbHBIMU
MO3HABATEILHBIMU  JEHCTBUSMH,  YHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSIMH M YHUBEPCATbHBIMH PETYJIATUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:

BBISIBJIATH M XApPaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHATWUN, OTHOIICHUN MEXIy TMOHATHSAMHU, (HOPMYJIHPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(UKAIUH,
OCHOBaHWsI /711 0000IIECHHS 1 CPAaBHEHHMSI, KPUTEPUHU TTPOBOIUMOTO aHAJIHN3a;



BOCIIpUHUMATh,  (GOPMYyIHMpPOBaTh U  MPeoOpa3oBBIBATH  CYKICHUS:
yTBEpAUTENIbHBIC U OTPUIIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

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

JieNnaTh BBIBOJBI C HCIOJB30BAaHWEM 3aKOHOB JIOTHUKH, JACAYKTUBHBIX W
WHAYKTUBHBIX YMO3aKIIOUSHHUH, yMO3aKIIOUEHUH TI0 aHAJIOTHUH;

paz0OupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOIO), TPOBOJAUTH CAMOCTOSITENBHO JOKA3aTeNIbCTBA MaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIUIO, MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI,
NPUMEHATh METOJ MAaTeMaTHYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMoco0 pelieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMMK ¢ y4€ToM
CaMOCTOSITENTFHO BBIZICTIEHHBIX KPUTEPHUEB).
ba3oBble uccienoBareabckue AelCTBUS:

UCIIONB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT TO3HAHUSA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUHE,  MpodiieMy,
CaMOCTOATENILHO YCTaHaBJIMBaTh HCKOMOE W JaHHOE, (POPMHUPOBATH TUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHEHUE;

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

CaMOCTOATENLHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa,  OLIEHUBATH
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTaTOB, BHIBOJOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCa, a TakKXKE BBIIBUTATH
MIPEATOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

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 (popMy mpenctaBieHUss UHGOpPMAIMM M WLIIOCTPUPOBATH
pelaemMbie 3a/1a4d CXeMaMu, IMarpaMMaMu, HHOU rpadMKoi U uX KOMOMHALIUSIMU;

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

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YueOHbIe 1eiicTBHSA



BOCIIPUHUMATH U (POPMYJIUPOBATH CYKICHHS B COOTBETCTBUHU C YCIOBUSIMU H
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B
YCTHBIX W THUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOIYy PEUICHUs 3aJaud,
KOMMEHTHPOBATh TIOTYICHHBIN pe3yibTar;

B X0/1¢ OOCYXXIIEHUS 3a/JaBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
mpoOJIeMBbl, pemaeMol 3a7add, BBICKA3bIBATh WJEH, HAIICJICHHBIE Ha TIOWCK
pEIICHMS, COIMOCTABIATh CBOM CYXIEHHUS C CYXKICHUSAMH JPYTUX YYaCTHHUKOB
uaiora, oOHapy)XKUBaTh Pa3IMYUe U CXOACTBO IMO3WIMH, B KOPPEKTHOH (opme
dbopMyIUpPOBaTh Pa3HOTIACHS, CBOM BO3PAKCHHS,

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

MOHUMATh M HCIOJIL30BaTh MPEUMYIINECTBA KOMAHAHOW W WHAUBUIYaTbHON
paboThl MpU pEIICHWH Y4YEOHBIX MaTEMaTHYECKUX 3a]ad, NPUHUMATh IeJb
COBMECTHOW JIEeATEIHHOCTH, TUTAHUPOBATH OPTaHU3aIUI0 COBMECTHOH paboTHI,
pacmpenemnsaTh BUIbI padOT, JOTOBAapHBATHCS, OOCYKIATh MPOIECC W PE3yJbTaT
paboThl, 000011aTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE); BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJIE€HAMHU KOMAaHIbI, OIICHHBATh
KaueCcTBO pe3yJbTaTa M KadeCTBO CBOECTO BKJIajga B OOMmMMN pe3yabTaT To
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yYaCTHUKAMU B3aHMOICHCTBHUSI.

PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJIsl PEIICHUS B JKM3HEHHBIX U yYEOHBIX CUTYalLUsX,
OpPUEHTUPOBATHCS B PA3IMYHbBIX MTOAXO0AAX MPUHATHS PeLIEHU (MHIUBHUIYAJBHOE,
IpyHIOBOE);

CaMOCTOATENIbHO COCTaBJATh IUIAH, aJrOPUTM pElIeHUs 3aJaud (UJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYypcoB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapHUAHTHI
perieHuit ¢ y4éToM HOBOM MH(MOPMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOaMM CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1a4u, CAMOMOTHUBALIMU U pedieKkcuu;

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



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

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
pE3ybTaThI:

Yuciia 1 BBIYUCTIEHUSA

PammmonansHbBIE UnCHa.

[TepexoauTh OT OHOM (OPMBI 3allUCH YHCENl K Jpyrou (ImpeoOpa3oBbIBATH
JEeCATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBCHHYIO B JICCATHYHYIO, B
JaCTHOCTH B O€CKOHEYHYIO JACCATUUHYIO IPOOB).

Hcnonb30BaTh MOHITUS MHOKECTBA HATYPAIBHBIX YHCEN, MHOKECTBA 1EJIBIX
YHCEJ, MHOXXECTBA PAIMOHAIBHBIX YHCEJ MPU PEIICHUM 3a/1a4, MPOBEACHUU
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICI TTO3UITMOHHOM 3alUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M yHOPSIAOUYUBATH PALIMOHAIBHBIE YUCIIA.

BreinonHsaTh, coueras YCTHbIE U MHUChbMEHHbIC MPUEMBI, apudMeTHYECKUE
JICUCTBHS C PAllMOHAIBHBIMU YWCIIAMU, UCIIOJIb30BATh CBOMCTBA YKCEN M IPaBHIIA
JIEUCTBUI, TPUEMBI PAIMOHAIIBHBIX BBIYMCIICHUM.

BBITIONTHATE 1EUCTBHS CO CTEMEHSIMU C HATYPaJIbHBIMH ITOKA3aTEIISIMH.

Haxonuts 3HaY€HMSI YMCIIOBBIX BBIPAXKEHHM, COAEPKAIIMUX PAILMOHATBHbBIC
yucjga U CTEMEeHM C HaTypaJbHBIM IIOKa3aTejieM, NPUMEHATh pPa3HOOOpa3HbIe
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 CUTYyallMW, BBINOJHITh TPUKUIKY M OLIEHKY pe3yJibTaTa
BBIUHCJICHUN, OLIEHKY 3HAYEHUM 4YHCJIOBBIX BBIPAKEHUN, B TOM UHCIE IIPU
PEILICHUM MTPAKTUYECKUX 3a]1a4.

Pemare TekcToBBIE 3amaund  apU(YMETHUYCCKHM CIIOCOOOM, HMCIIOJIB30BATh
TaOJUIbI, CXEMbI, YEpPTEXH, JPyTHe CPEeACTBA TMPEJCTABICHUS JaHHBIX TMPHU
pellIeHuu 3a1ay.

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



J1eIMMOCTb.

Jloka3bIBaTh U MPUMEHATH NPU PELICHUH 337a4 MPU3HAKU JEIUMOCTHU Ha 2, 4,
8,5,3,6,9,10, 11, npu3HaKu AEIUMOCTH CYMMbI U MIPOU3BEICHUS LIEJIBIX YHCEN.

PackiianpiBaTh HAa MHOYKUATENU HATypajbHbIC YHCIIA.

CBoOOMHO omepupoBaTh MOHATHAMHU: YETHOE YHCIO, HEYETHOE YHCIIO,
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 BbIPAKEHUA

BrIpakeHus ¢ nEpEMEHHBIMH.

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

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

Hcnonp30BaTh  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXKIECTBEHHBIE
npeoOpa3oBaHus BbIpaXKEHUH, TOKa3bIBaTh TOXK/IECTBA.

MHOrouneHs!.

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

BrImonHATh neficTBUs (CI0KEHHUE, BEIUYUTAHUE, YMHOXKEHUE) C OJHOUYJICHAMU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOKEHUS (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 32 CKOOKHM OOIIEro MHOXHUTEJIS, TPYNIUPOBKU CIaraeMbIX, MPUMEHSIS
(bopMyIibl COKPAIIEHHOTO YMHOKEHUSI.

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

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYPAIbHBIMU II0KA3aTEIsAMU LIS
peoOpa3oBaHUs BRIPAKCHHIA.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHUsI C OJHOM IIEPEMEHHOW, NMPUMEHss IpPaBUJIA
[epexoia OT UCXOHOI0 YPAaBHEHUS K PAaBHOCUIBHOMY eMy. lIpoBepsTs, saBisieTcs
JIM YUCJI0 KOPHEM YPaBHEHUS.

[TonOupaTe npuMepbl Map YHKCEN, SBIAIOLIMXCS PEIICHHEM JMHEHHOro
YPAaBHEHMUS C ABYMS IIEPEMEHHBIMMU.



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

Pemate cucreMsl IByX JIMHEMHBIX YPaBHEHUH € IBYMsl IEPEMEHHBIMH, B TOM
quciie rpaduuecKy.

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

DOyHKIMHA

Koopaunats! u rpaduxmu.

N3o0paxkath Ha KOOPAUHATHOM MPSIMOI TOUKHU, COOTBETCTBYIOIIHE 3a/IaHHBIM
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 TMOMOIIbIO (YHKUMUKA HW3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU: CKOpPOCTb, BpPEMs, PACCTOSHHUE, LIE€HA, KOJUYECTBO, CTOUMOCTD,
MIPOU3BOAUTEIILHOCTD, BpeMsi, 00BEM PabOTHI.

Haxonute 3HaueHne PyHKIIMM MO 3HAYEHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MpeAcTaBICHUS W aHaW3a WMHGMOpManuwy,
U3BJIEKAaTh U UHTEPIPETUPOBATH UH(POPMALINIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKIMN i1 aHaimu3a TrpaduKoB peaTbHBIX
3aBUCUMOCTEN (HynIH (DYHKIMM, MPOMEXYTKH 3HAKONOCTOSHCTBA (PYHKIUH,
MIPOMEKYTKHA BO3pacTaHusi M yObIBaHMS (DYHKIIMM, HAWOOJIbIIEE M HAMMEHbILIEEe
3HauYeHUS (PYHKITIN).

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

K xoniy 00y4denus B 8 kiiacce 00ydaromuiics MOTYyYUT CISAYIONNE TPEAMETHBIC
pe3yabTaThl:
Yucjaa 1 BLIYUCJIEHUA
HppaunonanpHble YnCIIA.
[loHnMaTh W WCHOOJIB30BAaTh IMPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOMHO OTEpUPOBATHh MOHATUSMU: KBAAPATHBIN KOPEHB, apu(METHISCKHIMA
KBaJpaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCIIO, HAXOAUTh, OLICHUBATh KBAJAPATHHIC
KOpPHH, HCTIOJIb3YSl pu HEOOXOINMOCTH KaJIbKYJIATOP, BBINOJIHSTh



npeoOpa3oBaHusl BBIPAKEHUHN, CONEPXKALIUX KBAJpPaTHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEU.

Hcnonp30BaTh HadajabHBIE IIPEACTABICHHUS O MHOYKECTBE JEHCTBUTEIBHBIX
YHCeJ JUIsl CPABHEHUSI, OKPYTJICHUSI U BBIUUCICHUN, N300pakaTh JACHUCTBUTEIbHBIC
Yyycia TOYKaMU Ha KOOPAUHATHOM MPSMOM.

Hcrnonb30BaTh 3amucH OOJIBIIMX M MaJIbIX YUCEN C MOMOIIBIO JAECATHYHBIX
npobeit m creneneld yucna 10, 3anMchbIBaTh M OKPYIVIATH YHCIOBBIE 3HAYEHUS
pealbHBIX BEJIMYUH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1emMMocCTb.

CBOOOJHO oOmepupoBaTh MOHITHEM OCTAaTKa IO MOJAYJI0, HPUMEHSATh
CBOMCTBA CPABHEHHM 110 MOJYJIIO, HAXOJIUTh OCTATKA CYMMBI U IIPOU3BENCHUS 110
JTaHHOMY MOAYJIIO.

Aare0panvyecKue BbIPpAKEHUSA

JpoOHO-palilnOHAIbHBIE BHIPAYKEHUSI.

HaxonuTe AOMyCTUMBbIE 3HAYEHHS MEPEMEHHBIX B JIPOOHO-PALMOHAIBHBIX
BBIPKECHHUSIX.

[IpuMeHSTh OCHOBHOE CBOMCTBO PallMOHAILHON JIPOOH.

BrImonHATh IpUBEAcHUE anredpandeckux Apodei K o0meMy 3HaMeHaTeNto,
CIIO’KEHHE, YMHOXKCHHE, JICJICHHE aJlreOpandecKuX IpoOei.

BBINONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUs PALIMOHAIIBHBIX BHIPAKEHUI.

[IpumeHsTh npeoOpa3oBaHus BEIPAXKEHHUM JIs pelICHUs! Pa3IMYHbIX 3a/1a4 U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEAIBHON IPAKTUKH.

CrerneHu.

[IpuMeHATh TMOHATHE CTENEHW C LEJbIM II0Ka3aTelIeM, BBIIOJIHSITH
npeoOpa3oBaHus BbIPAXKEHU, COAEPKALUX CTETIEHH C LEIbIM MOKa3aTeseM.

WppanunoHaabHble BhIPAKEHUS.

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

BoInonHATh npeoOpa3oBaHUsl UPPALMOHANBHBIX BBIPAKEHUN, HUCHOJIB3YS
CBOMCTBA KOPHEH.

YpaBHeHHs U HEPABEHCTBA

Pemiats KBajipaTHbIEC ypaBHEHHUS.

Pematb 1poOHO-palioHaNbHBIE YPaBHEHHUS.

Pewlare nuHElHBIE YpaBHEHUS C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUM C IMapaMeTPaMHu.

[IpoBOAUTE HCCIIEIOBAaHNS YPABHEHUU U CUCTEM YPABHEHUM, B TOM YHCIIE C
OpPUMEHEHHEM TrpapuuecKuX TMpeAcTaBleHUuN (yCTaHaBIMBAaTh, WMEET JIU
YpPaBHEHUE WM CHCTEMA YPAaBHEHHWM PEIICHHs, €CIM HMEET, TO CKOJbKO, WU
npouee).



[lepexoauTh OT crmoBecHOW (GOPMYITMPOBKH 3amadul K €€ anreOpandeckoi
MOJEIM C TIOMOIIBIO COCTaBJICHUS YPABHEHUS WM CHUCTEMBbl YpaBHEHUH,
WHTEPHPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJ]a4H IMOJYyYEHHBII pe3ysbTarT.

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

DyHKIMHA

[TonnMaThe ¥ KCHOJB30BaTh (DYHKIMOHAJIBHBIE MOHATHUS U SI3bIK (TEPMUHBI,
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 A-H CTENEHH, CTENEHb C
palMOHAJIBHBIM [IOKA3aTeJIeM, HAaXOAUTh KOPEHb H-U CTENEHU, CTENEHb C
palMOHAIBHBIM TMOKA3aTEeNeM, HCIOJIb3ysl NpPH HEOOXOJIMMOCTH KaJIbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS 11-M CTEIIEHU, CTEIIEHU C PALMOHAIBHBIM IIOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JCHCTBUTENBHBIX UYHUCEIN IPU PELICHUU
3a/1a4, IPOBEACHNUN PACCYKICHUN U TOKA3aTEIbCTB.

CpaBHUBATL M YNOPAJOYMBATH JICWCTBUTENIBHBIE YHCIA, OKPYTIATH
JEWCTBUTEIBHBIE YUCIA, BBIOJIHATh NPUKHUJIKY PE3yJbTaTa BBIUUCICHHUM, OLIEHKY
YU CIIOBBIX BBIPAKCHUMU.

AJiredpanyeckue BbIpaKeHUs

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

PacxiianbiBaTh KBaJApaTHBIN TPEXWIEH HA JIMHEHHBIE MHOKHUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pewlars JiMHEMHBIE U KBaApPATHBIE YPAaBHEHUS, YPaBHEHUs, CBOMSIIMECSH K
HUM, IPOOHO-pAIlMOHAJIHBIE YPABHEHHS.

Pemrate HECOKHBIE KBaApaTHBIE YPABHEHUS C TAPAMETPOM.

Pemate nuHeElHBbIE HEPABEHCTBA, KBAJApaTHbIE 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 YPABHEHUH, B KOTOPBIX OJJHO YPABHEHUE HE ABIIAETCSA JIMHEHUHBIM.

Pemats HECIOKHBIE CHUCTEMBI HEIMHEMHBIX YPABHEHUH C TapaMETPOM.



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

Pemate cucTeMBl JMHEHHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIONIME KBAJpPaTHOE HEPABEHCTBO, H300pa)xkaThb pEIICHHUE CHUCTEMBbI
HEPaBEHCTB Ha YMCJIOBOM MPSIMOM, 3aIIMChIBATh PEICHUE C TOMOIIBI0 CHUMBOJIOB.

PemaTe ypaBHEHHUS, HEpPABEHCTBA W HUX CHUCTEMBI, B TOM 4YHUCJIE C
OrpaHUYECHHSIMH, HAIPUMED, B LEJbIX YHACTAX.

[IpoBoIUTH McCeAOBaHUS YPABHEHUI M CUCTEM yYpaBHEHH, B TOM YHUCIE C
npuUMEHEHUEeM Tpaduueckux TMpeAcTaBlieHuid (ycTaHABIMBaTh, WMEET JIU
YpaBHEHHE WM CUCTEMA YpPAaBHEHUW PEIICHUS, €CIM HMEET, TO CKOJIbKO, U
npouee).

Pemiath TeKCTOBbIE 3ajayu  aJireOpamndeckuMm CrocoO0OM C  MOMOIUIBIO
COCTaBJICHUS YPABHCHUI, HEPABEHCTB, UX CHCTEM.

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

YucsioBble MOCIEA0BATEIBLHOCTH H IPOTPeCcCH U

CB0OOOMHO omepupoBaTh TMOHATUSIMHU: 3aBHUCHUMOCTh, (YHKIHS, Trpaduk
byHKIMKA, TpsMas MOPONOPIMOHATIBLHOCTh, JIMHEWHAs QYyHKIUS, oOpaTHas
MPONOPLHHUOHANIBHOCTD, Mapadosia, runep0osia, KyCouHo-3aAaHHas PyHKIUS.

UccnenoBarbh PpyHKIMIO 110 €€ TpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeneIeHUsl, MHOXKECTBO 3HAYCHHM, HYIM (YHKIHMH, MPOMEXYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXKYTKH BO3pacTaHus ¢ YyObIBaHUSA, YETHOCTh U
HEYETHOCTDh, HANOOJIbIIIee U HAUMEHbIIIEE 3HAYEHHU S, ACUMITTOTHI.

Pacno3naBaTh KBajpaTHyHy0 (QYHKIHIO 110 (GopmyJie, TPUBOAUTH MPUMEPHI
KBaJpaTUYHBIX (PYHKIIUNA U3 peanbHOM XU3HU, PU3UKU, TEOMETPUH.

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

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

Hcnonb30BaTh CBOMCTBA KBAAPATUIHOW (DYHKIIMM JI pELISHUs 3a]1a4.

Ha npumepe kBaapatnyHoit GpyHKIMM cTpouTh rpaduk GyHkmuu y =af(kx +
b) + ¢ ¢ momomipio IpeoOpazoBanuii rpaduka GyHKIMH y=f(X).

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

ApudmMeTuyeckas ¥ reoMeTpHYECKas MPOrpPeccuu

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



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

BBITIONHATS  BBIYMCIICHHWSI C  HCIOJIB30BaHMEM (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
qrCIie 331a4d U3 PEATbHOHN JKU3HHM (C MCIOJIb30BaHUEM KaJbKyJIsATOpa, UPPOBBIX
TEXHOJIOTHH).

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

HMmeTh nipeacTaBiIeHUe O CXOUMOCTH TOCIE0BATEIbHOCTU, YMETh HAXOAUTh
CyMMY O€CKOHEYHO yOBIBaIOIIEH reOMETPUUYECKOM MPOTrPECCUH.

[IpumMeHATh METOM MaTEeMaTHYeCKONM WHIYKIUM TIPH PEIICHWH 3ajad.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosauyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ f::rn:;];o;::me PASICIAOR HTEM Beero KoHTpoJibHbI IIpakTH4eckue f)l:il:):)fo(:fab;;)mﬂme
e padoThbI padoThbI pecypeh
| UNCJIA U BBIUUCJIEHUM L. 1 |
PannonanbHble yncna (HOBTOpEHUE)
) OYHKIMN. KoopauHatsl 1 17 |
rpaduku. OyHKIIH
3 AJITEBPAMYECKUE BbIPAXXEHUA. .
BolpaxkxeHus ¢ nepeMeHHbIMU
4 YPABHEHI/I{{ N CUCTEMBI 10 1
YPABHEHMUMU. Jlunelinbie ypaBHEHUs
5 UNCJIA U BBIUUCJIEHUS. Crenens ¢ 6
HaTypaJIbHbIM IOKa3aTeseM
6 AJITEBPAMYECKUE BbIPAXKEHUA. oy |
MHorouneHbl
7 AJITEBPAMYECKUE BBIPAXXEHU . 14 1
DopMyIbl COKPAIEHHOTO YMHOXKEHUS
8 UNCJIA 1 BBIUUCJIEHUA. JenumocTb 10
9 OVYHKIUWUN. Jluneiinas pyHKIusA 16 1
YPABHEHUMA U CUCTEMBI
10 YPABHEHHMU. CucteMbl TMHEHHBIX 14 1
ypaBHEHUU
11 [ToBTOpenue, o6o0IIEeHNE, 8 1




cHCTeMaTH3amus 3HaHuH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KVIACC

Kouu4vecTBOo 4acoB DJIeKTPOHHbBbIE
Ne n/m f:::;;];;]:::me PASICIAOn HWTEM Beero KoHTpPOJIBLHBI IIpakTHyeckue f)lgl/ll)?l)fo(:sl;a]:::])]bﬂble
e padoThbI padoThbI pecypesI
i YPABHEHUA 1 HEPABEHCTBA. 20 |
HepasencrBa
) UNCJIA 1 BBIYMCJIEHWA. KBanpatHblii 17 1
KOPEHb
3 YPABHEHUSA 1 HEPABEHCTBA. 17 1
KBanparHble ypaBHEHUS
4 AJITEBPAMYECKUE BBIPAXKEHU . 17 |
Jpo6HO-paniioHallbHbIE BBIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 |
JpoOHo-paninoHaIbHbIe YpaBHEHUS
6 OYHKINU 15 1
7 AJITEBPAMYECKUE BBIPAXKEHU . 14
Crenenu
8 UNCJIA 1 BBIYMCIIEHUSA. [IenumocTh 7 1
9 [ToBTOpEHHE, 0606meHlile, 10 1
CUCTEMAaTH3AIIHsI 3HAHHHA
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0




9 KJIACC

Kouu4vecTBOo 4acoB JIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
KoHTpoabHbI IIpakTuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
e padoThbI padoThI
pecypchl
1 OVYHKINN 25 1
) YPABHEHUSA 1 HEPABEHCTBA. 15 1
KBanparHbie HepaBeHCTBa
3 YPABHEHUMA U HEPABEHCTBA. 25 1
YpaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI
4 YN CJIOBBIE ITOCJIEAOBATEJIBHOCTH ’5 |
N IMPOI'PECCUN
5 AJITEBPAMYECKUE BbIPAXKEHU . 12 |
Crenens ¢ palrOHAJIbHBIM ITOKA3aTCJICM
6 [ToBTOpeHue, 060061IeHNE, CUCTEeMaTH3aIUs 14 1
3HAaHUHU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0







HOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabubie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
|

JIeKTPOHHbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

[ToBropenue. PanmonaibHble ynciia

[ToBTOpenue. CpaBHeHue,
YIOPSA0YUBAHUE U apUPMETHUECKHE
JEUCTBUS C pAllMOHAIBHBIMU YUCIIAMHU

IToBTOpenue. Yucnosas npsamas,
MOAYJIb YHCIIa

IToBTOpenue. [IporieHTsl, 3aMKch
MIPOIICHTOB B BUJIE APOOH U IpoOH B
BU/IE TIPOIICHTOB

[ToBropenue. Tpu OCHOBHBIE 3a/1a4n Ha
IIPOLICHTHI

[ToBropenue. Tpu oCHOBHBIE 3a/1a4n Ha
IIPOLICHTHI

[ToBTOpenue. PenieHne TeKCTOBBIX
3a/1a4 apu(pMETHIECKUM CTIOCOOOM

[ToBTOpenue. Pemenue 3a1ay u3
peabHOM MPaKTUKK HA 9acTH, ApoOu,
MPOUEHTHI, TPUMEHEHUE OTHOIIEHUN U
MIPONIOPLMI IPU PELIEHUU 33]1a4

[ToBTOpenue. Pemenue 3a1ay u3




peasibHOM MPaKTUKH HA YacTH, ApoOu,
MPOLIEHTHI, IPUMEHEHNE OTHOIICHUN U
MIPOIOPLUI IPU PEIICHUH 3a7a4

[ToBTOpeHue. PeanbHble 3aBUCUMOCTH;

10 pelieHue 3a7a4 Ha IBIKCHHE, padoTy,
IIOKYTIKH, HaJIOTH

1 Konrponsnas padora no reme
"PanimoHanpHbIe yncia'

12 Koopaunara Toukn Ha mpsmMoit

13 UucnoBble TPOMEKYTKH

14 YucoBble IPOMEKYTKH

15 Paccrosinie Mexny AByMs TOUKaMH
KOOPIMHATHOU IIPSIMOM
[IpsimoyronbHas cuctema KOOpAHUHAT.

16 Ablcmucca u oparHaTa TOYKH Ha
KOOPJAMHATHOM INIOCKOCTH
[IpsimoyronbHas cuctema KOOpAHUHAT.

17 Abcuucca u opAMHATa TOYKU Ha
KOOPJAMHATHOM MIOCKOCTH

18 ITpumeps! rpaduKoB, 3a1aHHBIX
bopmynamu

19 Urenue rpauKoOB peabHbIX
3aBUCUMOCTEN

20 OYHKIMOHAIbHBIE 3aBUCUMOCTU MEXY
BEJIMYMHAMU

21 [Tonstue @pynkunu. OyHKIKSA KaKk

MaTreéMaTuiucCKas MOJI€JIb PEAJIbHOI'O




mponecca

[Tonsarue GpyHkun. OyHKIUSA KaK

22 MaTeMaTU4YeCKas MOJIENb PEAIbHOTO
nporecca
[Tonsarue GpyHkun. OyHKIUSA KaK

23 MaTeMaTU4YeCcKas MOJIENb PEAIbHOTO
nporecca

4 O6uactsb onpezenieHust U 00J1acTh
3HaYeHUH PYHKIUU

25 OO6mactp onpeesieHust U 00J1acTh
3HaYEHUN PYHKIINH

26 CrniocoOsl 3a1anus GYHKIIUU

27 I'padux pyHKIIHN

)3 KonTponbnas pabora o teme
"Koopaunats! u rpapuku. @ynkuun"

29 BeipaxkeHue ¢ nepeMeHHbIMU. 3HaYEHHE
BBIPKEHUS C IEPEMEHHBIMU

30 BripakeHune ¢ nepeMeHHBIMU. 3HAYCHHE
BBIPXKEHUS C IEPEMEHHBIMU

31 BripakeHune ¢ nepeMeHHBIMU. 3HAYCHHE
BBIPKEHUS C IEPEMEHHBIMU

0 [IpencraBnenne 3aBUCUMOCTH MEXKTY
BEIIMYMHAMU B BUIE (OPMYITBI

13 [IpencraBneHne 3aBUCIMOCTH MEXTY
BEJTMYMHAMU B BUJE POPMYITBI

34 Beruucnienus no gpopmynam

35 Boruncnenus no popmynam




YpaBHeHUE ¢ OJHON TEPEMEHHOM.

36
Kopens ypaBHeHus

37 CaolicTBa ypaBHEHHI ¢ OIHON
MEPEMEHHOMN

38 CaolicTBa ypaBHEHHI ¢ OIHON
MEPEMEHHOMN

39 PaBHOCHUIIBHOCTH YpaBHEHUI

40 VYpaBHeHHE KaK MaTeMaTH4ecKas
MOJIeJIb PEATbHON CUTYalluU

41 Yucno KopHel JIMHEMHOTO YpaBHEHHUS

42 Uucno kopHel JIMHEHHOT0 ypaBHEHUS

43 Perienue TeKCTOBBIX 3aJau C TOMOIIBIO
JINHEMHBIX YPaBHEHUH

44 JIuHeiitHOE ypaBHEHUE, COAEpKAILCe
3HAK MOJYJIS
KonTponbHas padoTa no temam

45 "BoIpakeHus ¢ nepeMeHHbIMH",
"JIuneiiHble ypaBHEHUS"

46 CreneHb ¢ HaTypalbHBIM MTOKA3aTEIEM

47 CBolicTBa CTENEHU C HATYPAIbHBIM
IIOKa3aTesneM

43 CBolicTBa CTENEHU C HATYPAIbHBIM
II0Ka3aTeleM

49 CBolicTBa CTENEHU C HATYPAIbHBIM
MOoKa3areieM

50 3anuch yucia B AeCITUYHOM

HOSI/IHHOHHOﬁ CHCTEMEC CUHUCJIICHUSA




3amnucek Yncia B IeCITUYHON

31 MO3UILIMOHHOM CUCTEME CUMCIICHHUS !
5 Opnowienbl. OQHOWIEH CTaHIaPTHOIO |
Buja. CTencHp OHOYICHA
53 Opnowienbl. OQHOWIEH CTaHAAPTHOIO |
Buja. CTencHbp OMHOYICHA
Muoro4ieHsl. MHOToO4JICH
54 craggaptHoro Buaa. CteneHn 1
MHOTOYJICHA
MHorouseHbl. MHOro4J1eH
55 craHjaptHoro Buja. CteneHp 1
MHOT'OYJICHA
56 Cro’keHne ¥ BEIYUTAaHHE MHOTOYJICHOB 1
57 Crno’keHue U BEIYUTaHHE MHOTOYJICHOB 1
58 Crno’keHue U BEIYUTaHHE MHOTOYJICHOB 1
59 VYMHOXKEHHE U IeICHHE MHOTOYWICHOB 1
60 VYMHOKEHNE U IEJIEHNE MHOTOWIEHOB 1
61 YMHOXEHHUE U AeJICHUE MHOTOUYJICHOB 1
62 YMHOXEHHE U AeJICHUE MHOTOUYJICHOB 1
63 [TpeoOpazoBanme 1EI0TO BEIPAKEHUS B |
MHOT'OUYJICH
64 [IpeobGpazoBanme 1EIOTO BEIPAKECHHS B |
MHOT'OYJIEH
65 [IpeoOpa3oBaHue 1ENOTO BHIPAKCHHUS B 1
MHOTOYJICH
66 Kopuu MHOrO4IIEHA 1




67

KOpHI/I MHOI'O4JICHa

68

ToxnectBo. Tox/1€CTBEHHBIE
peoOpa3oBaHus anredpandecKux
BBIPAKCHUI

69

ToxnectBo. Tox/1€CTBEHHbBIE
peoOpa3oBaHus anredpandecKux
BBIPAKCHUI

70

ToxnectBo. Tox/1€CTBEHHbBIE
peoOpa3OBaHUs aNreOpandecKux
BBIPA)KCHUI

71

ToxnectBo. ToxxnecTBEeHHBIE
peoOpa3OBaHUs aNreOpandecKux
BBIPa)KCHUIN

72

ToxnectBo. ToxxnecTBEHHBIE
npeoOpa3oBaHKs AreOpandecKux
BBIPa)KCHUIN

73

Z[OKa?»aTeIIBCTBO TOXIACCTB

74

KonTponbHas padoTa no temam
"CremneHb ¢ HaTypaJbHbIM
mokazarenem", "MHorodieHs!"

75

KBagpar cymMBbl 1 KBaJipaT pa3HOCTH
JIBYX BBIpAQ)KCHUHN

76

KBagpar cyMMbI HECKOIBKHX
BBIPaKCHU I

77

Ky6 cymMBI 1 Ky0 pa3HOCTH JABYX
BBIPAKCHUI

78

Pa3zHOCTb KBaJpaTOB JBYX BBIPAKEHUN




[IpousBeneHre pa3HOCTU U CYMMBI IBYX

79 N
BBIPAYKECHU I

20 [IpousBenenne pa3HOCTU U CYMMBI JIBYX
BBIPAKCHUI

81 CymMma 1 pa3HOCTh KyOOB JIBYX
BBIPA)KCHUIN

%) CyMMa 1 pa3HOCTB KYOOB JIBYX
BBIPa)KCHUIN

23 Paznoxkenre MHOro4IeHa Ha
MHOKUTEJIH
[IpousBenenne pa3HOCTU CYMMBI JIBYX

84 BBIpQXXEHUI, CyMMa U Pa3HOCTh KyOOB
JIBYX BBIPaXECHUU

g5 Paznoxenne MHOrouI€Ha Ha
MHOKHTEIIH

26 Brinecenne 0011ero MHOKUTETS 32
CKOOKH

87 Meroa rpynnupoBKH

28 KonTponbHas pabota mo Teme
"@opMyJIbl COKpAIIEHHOTO YMHOKEHNA"

29 JemumocTb nenbix gucesn. CBoicTBa
JETUMOCTH

90 JemumocTs nenbix uucen. CBoicTBa
JETUMOCTH

01 [Ipocteie u cocTaBHbIe uncia. YETHBIE U
HEYETHBIC YHCITa

92 [Ipusnaku genumoctu Ha 2, 4, 8, 5, 3, 6,




9,10, 11

[Ipusnaku genumoctu Ha 2, 4, 8, 5, 3,6,

93 9,10, 11 !
[Tpu3HaKK NETUMOCTH CyMMBI U

94 MIPOU3BEICHUS LIEJIBIX YUCEI NPHU 1
peleHnH 3a1a4
HauOospmmii o0Immi qeIuTens U

95 HauMeHblee o0lLIee KpaTHOE JIBYX 1
qHCen

96 B3anmHo nipocThie unciia 1

97 Aunroput™m EBknupa. Jlenenue ¢ 1
OCTaTKOM

08 CpaBHEHUS ETBIX YUCEI 10 MOIYITIO |
HATYpaJIbHOTO YUCIIa

99 JIuneitnas pyHkuus, e€ cBolcTBa 1

100 JIuneitnast pyHkius, e€ cBoiicTBa 1

101 Jluneitnas pyHkuus, e€ cBolcTBa 1

102 I'padux nuHeHON QyHKIMM 1

103 I'padux nuHeHON QyHKINM 1

104 I'paduk nuHeitHON QyHKIIUU 1

105 I'padux nuHeHON QyHKIMM 1

106 I'padpux pyHkIuu y = | X | 1

107 I'paduk pynkunn y = | x | 1

108 I'padpux pyHkImu y = | X | 1

109 I'padpux pyHkIuu y = | X | 1

1

110

Kycouno-3anannsie GpyHKIUN




111

Kycouno-3ananusie GpyHkuuu

112

Kycouno-3ananusie pyHKINU

113

Kycouno-3ananusie GpyHkuuu

114

KonTponbnas pabora no remam
"emumocts", "JIunelinas pyHkius"

115

VYpaBHEHHE ¢ IBYMS IIEPEMEHHBIMU

116

VYpaBHeHUe ¢ ABYMS [IE€PEMEHHBIMU

117

I'paduk nuHEtHOTO ypaBHEHUS C ABYMS
MIePEeMEHHBIMU

118

I'paduk IMHEHHOTO ypaBHEHUS C ABYMS
IIEPEMEHHBIMU

119

CucreMbl TMHENHBIX YpaBHEHUN €
JBYMS IEPEMEHHBIMHU

120

Cucrembl TMHEHHBIX YpaBHEHUH C
JBYMsI IEPEMEHHBIMU

121

I'paduueckuii MeTOJT peIIeHus: CHCTEMBI
JIMHEUHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

122

I'paduueckuit MeTOJI peIIeHus: CHCTEMBI
JIMHEWHBIX YPABHEHUH C ABYMs
[IEPEMEHHBIMU

123

Pemenue cucrem JIMHENHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMH METOJI0M
MIOJICTAHOBKU ¥ METOOM CJIOKEHHUSI

124

Pemenne cucreM TMHENHBIX YpaBHEHUI
C ABYMs IIEPEMEHHBIMU METOJIOM
IIOZICTAHOBKHU U METOJIOM CJIOKEHUS




125

Pemenue cucrem JIMHEHHBIX YpaBHEHUM
C IByMs IEpEMEHHBIMH METOJI0M
MOJICTAHOBKU ¥ METOJIOM CJIOKEHHUS

126

Pemrenne cucreM JTMHEHHBIX YpaBHEHUN
C IByMs IIEPEMEHHBIMH METOIOM
IIOJICTAHOBKU U METOZOM CJIOKCHHUS

127

Cucrema 1ByX JTUHEHHBIX YPaBHEHUH C
JBYMS IIEPEMEHHBIMU KaK MOJIEIIb
peaIbHOM CUTyalluH

128

KonTponbhas padbora no teme
"CucteMbl IMHEHHBIX ypaBHEHUI"

129

[ToBTOopenue u o6o0menue. Boipaxxenus
C ICPEMCHHBIMU

130

[ToBTOpenue u 0600menue. CTerneHs ¢
HATYpaJbHBIM [TOKA3aTeIIEM

131

[ToBTOpenue u 0606menue. OTHOUICHBI
¥ MHOTOYIeHBI. ToXIeCTBEHHBIE
npeoOpa3oBaHus anredpandeckux
BBIPAKCHUI

132

IToBTrOopenue u o6o01meHne. PopmyIibl
COKpAIEHHOTO YMHOKEHHUS

133

[ToBTOpeHue u 060061IeHNE.
Koopaunats! u rpaduku.

134

[ToBTOpenue u o6obmenue. JInaeitHas
GbyHKIUA U €€ CBOICTBa

135

Hrorosas KOHTPOJIbHAsA pa60Ta

136

IToBTropenue u o6obenue. Pemmenue




CUCTEM JIMHEHHBIX YpaBHEHUM C ABYMs
MIepEeMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

136




8 KVIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

KonTpoabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
s

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

YHucnoBble HEPABEHCTBA

CBolicTBa YMCIIOBBIX HEPABEHCTB

CBolicTBa YHUCIIOBBIX HEPABEHCTB

AW IN |~

Jloka3aTesbcTBO HEPABEHCTB

—_ = = =

HepasenctBo ¢ nepemenHoii. Ctporue u
HECTPOTHE HEPABEHCTBA

HepagenctBo ¢ nepemennoit. Ctporue u
HECTPOTHE HEPABEHCTBA

Crnoxenue u YMHOXCHHUEC YUCIIOBBIX
HepaBeHCTB. OlleHNBaHUE 3HAYCHUS
BBIPpAXKCHUA

CrnoxeHnue u YMHOXCHHUEC YUCIIOBBIX
HepaBeHCTB. OlleHNBaHUE 3HAYCHUS
BBIPpAXKCHUA

ITonsiTHE O pElIEHNN HEPABEHCTBA C
OJIHOM ITEpEeMEHHOM. MHOXKeCTBO
pELIeHU HEPABEHCTBA

10

IloHsiTHE O pELIEHUN HEPABEHCTBA C
OJIHOM ITepeMEHHOM. MHOXkeCTBO
pELIeHUI HEPABEHCTBA

11

PaBHOCUIIBHEIE HCEpaBCHCTBA.




HCpaBeHCTBO-CJIe,I[CTBI/IC

12 Hucnossle IPOMEKYTKH

13 JIvuHeitHoe HEPaBEHCTBO C OJIHOU
MEPEMEHHON U MHOYKECTBO €r0 pelIeHUuN

14 Pelenne TMHENHBIX HEPABEHCTB C OJTHOU
MepEMEHHOMN

15 Peuienne nuHENHBIX HEPABEHCTB C OAHOU
TIEpEMEHHOHN

16 Pemienne nuHENHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN

17 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
MIEPEMEHHOMN

18 CucTemMbl TUHEHHBIX HEPABEHCTB C OJHOU
TIEpEMEHHOHN
Pelenne TeKCTOBBIX 3a71a4 C MOMOIIBIO

19 JIMHEVHBIX HEPABEHCTB C OJTHOU
IIEPEMEHHOMN

20 KonTponbhas pabota no teme
"Hepasencraa"

21 KBaaparHbie KOpHU

” ApudmeTndeckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

3 ApudmeTnieckuii KBaApaTHBIA KOPEHb U
€ro CBOMCTBA

24 [TonsiTve MppaLlMOHAILHOTO YHUCIIA.
HeicTBUs ¢ UppallMOHAILHBIMU YUCIAMH

25 CBoiicTBa AEMCTBUI C UPPALHOHATBHBIMU




qucjaaMu

CBolicTBa A€WCTBUN ¢ UppallMOHATIbHBIMU

26
YHUCIaMHU

7 CBolicTBa ACMCTBUI C UPpALIMOHATBHBIMU
YHUCIaMHU

28 CpaBHEHME UPPAITMOHATBHBIX YHCEI

29 CpaBHeHME UppaLlMOHATBHBIX YHCET
MHoxecTBO IeHCTBUTEILHEBIX YHUCE.

30 [IpencraBieHus 0 pacIIMPEHUAX
YHCJIOBBIX MHOKECTB
JonycTtumMble 3HaUCHUS IEPEMEHHBIX B

31 BBIPAKECHUSIX, COACPKALINX
apudMeTHIeCKre KBapaTHbie KOPHU
JonycTtumMble 3HaUCHUS IEPEMEHHBIX B

32 BBIPAKEHUSIX, COAECPKALINX
apudMeTHIeCKre KBapaTHbIe KOPHU
ToxxaecTBeHHbIE TpeoOpa3oBaHUs

33 BBIPAXKEHUM, COJIEPKALUX
apudMeTHIeCKre KBapaTHbie KOPHU
ToxxaecTBeHHbIE TpeoOpa3oBaHUs

34 BBIPAXKEHUM, COJIEPKALUX
apudmeTHuecKre KBaJIpaTHbIE KOPHU
ToxxaecTBeHHbBIE TPeoOpa3oOBaHUs

35 BBIPKEHUM, COAEepKaLUX
apudmeTHuecKre KBaJIpaTHbIE KOPHU

36 ToxxecTBeHHBIEC TTPEOOpPa30BaAHUS

BLIpa)KeHPIfI, COACpIKAIINX




apudmeTHyecKre KBaJpaTHbIe KOPHU

37

Konrtponbnas padora no reme
"KBanparHblii KOpeHb"

38

KBanparHoe ypaBHeHHe

39

dopmyiia KOpHEH KBaJIPaTHOIO
ypaBHeHus. KonnuectBo
NENCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUS

40

®dopmyna KOpHEeH KBaIpaTHOTO
ypaBHeHus. KonnuectBo
NENCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUS

41

®dopmyna KOpHEeH KBaIpaTHOTO
ypaBHeHus. KonruectBo
NENCTBUTENBHBIX KOPHEH KBaIPaTHOTO
ypaBHEHUS

42

dopMyna KOpHEH KBapaTHOTO
ypaBHeHus. KonnuecTBo
JIEHCTBUTEIIBHBIX KOPHEN KBaJAPAaTHOIO
YpaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHUSs], CBOAUMBIE K JIMHEHHBIM
YpaBHEHUSM WJIH K KBaJIPaTHBIM
YpaBHEHUSIM

46

YpaBHEHUsI, CBOAUMBIE K JINHENHBIM
YpaBHEHUSIM WM K KBaJPaTHBIM
YpaBHEHUSIM




47

KBanpatHoe ypaBHEHHE € TapaMeTPOM

Pewienne kBagpaTHbIX ypaBHEHUI C

48
napaMeTrpamu

49 Pelienue kBagpaTHBIX YpaBHEHUM C
napaMeTrpamu

50 Pelienue kBagpaTHBIX YpaBHEHUI,
coziepXkKaluX 3HaK MOIYJIs

51 Peuienue kBagpaTHbIX YpaBHEHUN,
coZiepXKalInX 3HaK MOIYJIs

5 VYpaBHeHHE KaKk MaTeMaTUYECKask MOJIENb
peaIbHON CUTYalluH

53 Pemenne TeKcTOBBIX 33/1a4 ¢ IOMOIIbIO
KBaJPaTHBIX YPaBHECHUU

54 KonTponbhas pabota no Teme
"KBanpatHble ypaBHeHuUs"

55 PanmonanbsHbIe BBIpaXKEHUS

56 ToxaecTBeHHbIE TpeoOpa3oBaHUs
palvoOHATBHBIX BBIPAKECHUM

57 ToxaecTBeHHbIE MpeoOpa3oBaHUs
palvoOHATBHBIX BBIPAKEHUM

58 ToxxaecTBeHHbIE TpeoOpa3oBaHUs
palMoOHATBHBIX BBIPAKECHUM

59 ToxaecTBeHHbIE TpeoOpa3oOBaHUs
palMOHANIbHBIX BBIPAKEHUN
Anrebpanyeckas 1po0b. JlomycTumMblie

60 3Ha4YeHHUs IEPEMEHHBIX B IPOOHO-

palrOHAJIBHBIX BBIPAKCHUAX




Anrebpanyeckas 1po0b. JlomycTumblie

61 3HAYCHMsI IEPEMEHHBIX B APOOHO-
paLMOHATIBHBIX BBIPAXKEHUAX
Anrebpanueckas Apodk. JlomycTumbie

62 3HAYCHMsI IEPEMEHHBIX B APOOHO-
paLMOHATIBHBIX BBIPAXKEHUAX

63 OCHOBHOE CBOWCTBO alredpanyecKon
npodu

64 OcHOBHOE CBOMCTBO ajiredpandeckon
npobu

65 CrnoxeHue U BIYUTaHUE areOpanyeckux
npobeit

66 CrnoxeHue U BIYUTaHHE areOpanyeckux
npobeit

67 YMHOKEHUE U JIeJIeHHE alnredpandeckux
npoodeit

68 YMHOKEHUE U JIeJIeHHe anredpandeckux
npoOei

69 YMHOKEHHUE U JIeJIeHHEe alredpanyecKkux
npoOei

70 BoszBenenue anredpanueckoit 1podu B
CTETICHb

71 KonrponbHas pabdora no reme "J[poGHO-
paloHaIbHbIE BBIPAXKECHUS"

72 JpobHo-patinoHallbHbIE ypaBHEHUS

7 Pemenne npoO6HO-palioOHaIbHBIX

yYpaBHEHUH, CBOJAIIMXCS K JIUHEHHBIM




YpaBHEHUSM

74

Pemenne npoOGHO-paimOHATBHBIX
YpaBHEHUH, CBOJIAILIMXCS K JTUHEUHBIM
YPaBHEHUSAM

75

Pemenne npoOGHO-paimOHAIBHBIX
YpaBHEHUH, CBOJIAILIMXCS K JUHEUHBIM
YPaBHEHUSAM

76

Pemenue npoOGHO-paniioHaIbHBIX
YpaBHEHUH, CBOIALINXCS K KBaJAPAaTHBIM
YpaBHEHUSM

77

Pemenue nqpoOHO-palinoHaIbHBIX
YpaBHEHUH, CBOASIINXCS K KBaIpaTHBIM
YpaBHEHUSAM

78

Pemenue qpoOHO-palinoHaIbHBIX
YpaBHEHUM, CBOAIIUXCS K KBAAPAaTHBIM
YpaBHEHUSAM

79

Pemmenne npoOHO-paliMOHAIBHBIX
YpPaBHEHUN METOJIOM 3aMEHbI
IIEPEMEHHOMN

80

Pemmenne npoOHO-paliMOHAIBHBIX
YpPaBHEHUH METOJIOM 3aMEHbI
IIEPEMEHHOMN

81

Pemenne npoOHO-paioHAIBHBIX
YpaBHEHU METOJIOM 3aMEHbI
MEPEMEHHOMN

82

Pemenue npoOHO-panimoHaIbHBIX
YpaBHEHUN METOJOM 3aMEHBI
MIEPEMEHHOMN




Penrenne TekcTOBBIX 3aJa4 C IIOMOIIBIO

83 JIPpOOHO-pallMOHATIBHBIX YPaBHEHUI

84 Pemienne TeKCTOBBIX 3a/1a4 C TOMOIIBIO
JIpOOHO-pallMOHATILHBIX YPaBHEHUN

85 Pemienne TeKCTOBBIX 3a/1a4 C IOMOIIBIO
JIpOOHO-pallMOHATILHBIX YPaBHEHUN

26 Perienue TeKCTOBBIX 3aJjay C NOMOILBIO
JIpOOHO-pallMOHATILHBIX YPaBHEHUN

27 Perienue TeKCTOBBIX 3a/jay C MOMOILBIO
JpOOHO-pallMOHATIBHBIX YpaBHEHUN

28 Pemrenne TeKCTOBBIX 3a/1a4 C IOMOMIBIO
JIpOOHO-pallMOHATIBHBIX YpaBHEHUH

29 ['paduueckas uHTEpIpETALUs YpaBHEHUN
C IByMsI IEpEMEHHBIMHU

90 KonTponbhas padota no reme "JIpo6Ho-
panuoHaIbHbIE ypaBHEHUs"

o1 OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaYeHUN QYHKIUU

0 OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaYeHUN PYHKIUU

93 CnocoOs1 3a1anus GyHKIUN

94 I'paduk pynkunu
Yrenue cBOMCTB (yHKINU TIO €€

95 rpa¢uxy. [Tpumeps! rpadukoB pyHKINH,
OTpaKaIOIIMUX peasibHbIE MPOLIECCH

06 OyYHKIUH, OMHUCHIBAIOIIUE MIPSIMYIO U

00paTHYIO POIMOPIIUOHAIILHEIE




3aBHCUMOCTH, UX TpapuKu

DyHKIMHU, ONUCHIBAKOLIUE MIPAMYIO U

97 00paTHYIO MPOMOPIUOHAIbHBIE 1
3aBHCUMOCTH, UX rpaduKu
OYHKIHUU, OMUCHIBAIOLIUE TIPSIMYIO U
98 00paTHYIO MPOMOPIUOHAIbHBIE 1
3aBHCUMOCTH, UX rpaduKu
99 OyHKIMS Yy = X2 U €€ cBOicTBa 1
100 OyHkuua y = X2 1 €€ CBOMCTBa 1
101 Oyukuus y = X3 u e€ cBoiicTBa 1
102 OyHKIHS Y =K/X U €€ CBONCTBA 1
103 OyHKIHS Y =K/X U €€ CBONCTBA |
104 DyHKIHA Y =VX U €€ CBOMCTBA 1
105 KonTponbhas pabota no teme |
"OyaKIMR"
106 Crenens C 1eNIbIM TOKa3aTelieM 1
107 CBolicTBa CTENEHHU C EJIBIM MTOKa3aTeeM 1
108 CBolicTBa CTENEHHU C IIEJIBIM ITOKa3aTesleM 1
109 CBoiiCTBa CTENEHU C IIEJIBIM MTOKa3aTeIeM 1
[IpeoOpazoBanue BhIpaKEHUH,
110 COZEPKAIIMUX CTENEHHU C LIEJIBIM 1
MoKa3aTeseM
[IpeoOpazoBanme BBIpaKEHUH,
111 COJIEpKAMNX CTETIEHN C TEITBIM 1
MoKa3aTeseM
112 [Tpeobpa3zoBanue BbIpaKeHHH, 1




CoACPpIKAIUX CTCIICHU C LCJIbIM
IIOKa3aTcJjIcM

113

CranpapTHbIi BUJ yncia

114

CranjapTHBIN BU]I YKCIia

115

I[CI\/'ICTBI/IH C yucCjaMu, 3alIlMCaHHbIMHU B
CTaHAApTHOM BHIC

116

JleficTBuUs ¢ UMcCIaMu, 3alIMCaHHBIMU B
CTaHJapPTHOM BH/JIC

117

Pa3mepbr 00bEKTOB OKPYKAIOIIETO MHPA,
JUINTEIBHOCTh IIPOLIECCOB B
OKpYXaroIleM MUpe

118

Pa3mepbr 00BEKTOB OKPYKAIOIIETO MHPA,
JUINTEIBHOCTh IIPOLIECCOB B
OKpYXaroIleM MUpe

119

Pa3Mepsr 00bEKTOB OKPYIKAIOIIETO0 MHUPA,
JUIUTEIBHOCTh IIPOLIECCOB B
OKpYXaroIlieM MUpe

120 Jlenenue ¢ ocTaTKOM

121 CpaBHeHUS LENBIX YHUCEN TI0 MOYJIIO
HaTypaJIbHOTO YnciIa

122 CpaBHeHUS LENbIX YHCEN 10 MOYJIO
HaTypaJIbHOTO Yncia

123 CBolicTBa CpaBHEHUH IO MOIYJTIO

124 CBolicTBa CpaBHEHUH 110 MOAYIIIO

125 OcTaTKu CyMMBI U ITPOU3BEIEHUS O
JAHHOMY MOJYJIO

126 KonTponbhas paboTa no remam




"Crenenn", "lenumocTp"

127

[ToBTOopenue u o6o6menue. Pemenue
JIMHEHHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPABEHCTB C OJJHOM MepEeMEHHON

128

[ToBTOopenue u 0606menue. Pemenue
JIMHEUHBIX HEPABEHCTB C OHOU
MIEPEMEHHOMN U CUCTEM JIMHENHBIX
HEPABEHCTB C OJJHOM MEPEMEHHOMN

129

[ToBTOpEeHue u 06001IEHUE.
TosxxnecTBeHHBIEC TPEOOPA3OBAHUS
BBIPAXKEHHUI, COJIEPHKALIIUX
apudMeTHYECKHE KBaIpaTHbIe KOPHU

130

[ToBTOpenue u 06o61eHue. Peenue
KBaJpaTHBIX ypaBHEHUU. Pemenue
TEKCTOBBIX 33/]1a4 C IOMOIIIbIO
KBaJIpaTHBIX YPaBHEHUU

131

[ToBTOpenue u obobmeHue. Pemenue
3a71a4 U3 peajJbHON KU3HU

132

[ToBTOpeHue u 06001IIEHNE.
ToxaecTBeHHbIE TpeoOpa3oBaHuUs
panuoOHaJIbHBIX BBIpa)KeHI/Iﬁ

133

[ToBTOopenue u 06061meHue. Pemenue
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUH,
CBOIAIIIUXCS K JIMHEWHBIM WU K
KBaJpaTHBIM ypaBHEHUAM. Pemenue
TEKCTOBBIX 3a]1a4 C IIOMOIIBIO TPOOHO-
palMOHABHBIX YPaBHEHHN




[ToBTOpenue u 06001IeHNE. Permenue
134 TEKCTOBBIX 3a/1a4 Pa3JIMYHBIMU 1
criocobaMu
135 HToroBast KOHTpOJIbHASA paboTa 1
136 [ToBTOpeHHE 1 06?6meHHe. Pemenue 1
3a/1a4 U3 pearbHOU KU3HU
OBILEE KOJIMYECTBO YACOB I10 136

[TPO'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
H3y4YeHH
s

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Oynkuus. CBolicTBa PYHKIUI: HYTH
(GyHKINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA
(GyHKIIMH, TPOMEXKYTKH BO3pAaCTaHUs U
yObIBaHUs (YHKIINHU, YETHBIC U HEUETHBIE
¢GyHKLIMYM, HauboblIee U HAaUMEHbIlIee
3Ha4YeHUsl GYHKLUU

@ynkuus. CBoiicTBa pyHKUNN: HYIU
(GyHKINHY, TPOMEXKYTKH 3HAKOMIOCTOSTHCTBA
(GyHKLNHU, TPOMEXKYTKH BO3pacTaHUs U
yObIBaHUS (YHKIINHU, YETHBIE U HEUETHBIE
¢byHKLMHU, HauboIblIee U HAaUMEHbIlIee
3HaYeHUs (PYyHKIHUU

[Toctpoenue rpadgukoB GyHKIMIHA C
MOMOIIBIO TPeo0pa30BaHMil

[Toctpoenue rpadukoB QyHKIUH C
MOMOIIbIO IPe0Opa30BaHUM

KBagpartusii Tpéxunen. Kopau
KBaJpaTHOI'O TPEXWIECHA

Pa3znoxeHne KBagpaTHOro TpEXUJIEHa Ha
JIMHEWHBIE MHOKHUTEIN

Paznoxenue KBaApaTHOI'O TpéX‘-IJ'ICHa Ha
JIMHEWHBIE MHOKUTEIIN




KBanparuunas ¢pyHKIMS U €€ CBOMCTBa

[Tapabona, KOOpAUHATHI BEPIIUHBI

9
napaboJibl, OCb CHMMETPHUU TTapadoIIbl

10 [TocTpoenue rpaduka KBaapaTHIHON
byHKIIUN

1 [TocTpoenue rpaduka KBagpaTHIHON
byHKIUHA

12 [Toctpoenue rpaduka KBaApaTUIHON
byHKIIUN
[Tonoxenne rpaduka KBaAPaTUIHON

13 (YHKIIMH B 3aBUCUMOCTH OT €€
K03 puImeHToB
[Tonoxenne rpaduka KBaApaTUIHON

14 (YHKIIMH B 3aBUCUMOCTH OT €€
KO3 (HUIIUEHTOB

15 Ncnonp30BaHne CBOMCTB KBaAPATUYHOMN
GyHKIMM 711 peIeHus 3a1a4

16 Hcnonb30BaHuE CBOMCTB KBaAPATUYHOMU
GyHKIMM IS peIIeHus 3a1a4

17 Hcnonb30BaHuE CBOMCTB KBaAPATUYHON
GYHKIMY 1S peleHus 3a1a4

18 CrenenHble QyHKINU C HATYpaIbHBIMU
MOKA3aTeNsIMH, UX TPaUKu ¥ CBOHCTBA

19 CreneHHbie PYHKITNU C HATYPATbHBIMH
MOoKa3aTeNIsIMH, UX Tpa(uKu U CBONCTBA

20 CreneHHbie PYHKIINU C HATYPAITbHBIMH

MOKa3aTeNsIMU, UX TpaUKu U CBONCTBA




Crenennble QyHKINU C HATYPATbHBIMU

21 MOKa3aTesIMU, UX TpaQUKU 1 CBOMCTBA

” I'paduku pyskmmit: y=Vx , y=Vx ,y =|
X |

3 |Fpa(1)1/11<1/1 dymkumit: y =Vx , y=3\x , y=|x

24 I'padukn Gyskmmit: y=Vx , y=3x,y=|
X |

25 Kontponbhas pabota no teme "OyHkuun"
[TonsiTve 0 perieHnH HEPABEHCTBA C OJJHOM

26 nepeMeHHO. MHOXKeCTBO pelleHHi
HEPaBEHCTBA

7 KBanpaTtHble HepaBeHCTBA C OHON
MIEPEMEHHOMN

)% KBanparHble HepaBeHCTBa C OHON
MepEMEHHOMN

29 Perennie HepaBeHCTB rpaguuecKuM
METO/IOM U METOJ0OM UHTEPBAJIOB

30 Perennie HepaBeHCTB rpaguuecKuM
METO/IOM U METOJ0M UHTEPBAJIOB

31 HepaseHnctBa, conepikaiine 3HaK MOy

32 HepaBenctBa, conepikaiiye 3HaK MOYIS

3 CucreMbl HEpaBEHCTB C OAHOMN
MEPEMEHHOMN

34 CucreMbl HEpaBEHCTB C OJIHOU
MIEPEMEHHOM

35 Pemenme TeKCTOBBIX 3a71a4 ¢ TOMOIIIBIO




HEPABCHCTB, CUCTEM HEPABCHCTB

36

Pemenne TeKCTOBBIX 3aga4 C IIOMOIIIbIO
HCPABCHCTB, CUCTCM HCPABCHCTB

37

HepaBeHCTBO ¢ JByMsl IEPEMEHHBIMH.
Pewenne HepaBeHCTBaA € 1BYyMs
NIEPEMEHHBIMU

38

I'papuaeckuii MeTO pEIICHUSI CUCTEM
HEPaBEHCTB C JABYMS IEPEMEHHBIMHU

39

Cucremsbl HEPABCHCTB C ABYM:
MNEPEMCHHBIMU

40

KonTponbHas pabota no teme
"KBanpatHbie HepaBeHCTBA"

41

bukBapaTHble ypaBHEHUS

42

[Tpumepsl MPUMEHEHH METOI0B
PaBHOCUIIBHBIX NPe0Opa30BaHUil, 3aMEHbI
NepeMeHHOM, rpad)uecKOro MeTo1a npu
pelieHun ypaBHeHHH 3-i u 4-ii cTeneHei

43

IIpumepsl IPUMEHEHNUN METO0B
PaBHOCHJIbHBIX TPE0Opa30BaHuU, 3aMEHbI
NepPEMEHHOM, rpaduueckoro MetToja npu
pelieHuu ypaBHeHU# 3-i u 4-ii cTeneHei

44

IIpumepsl IPUMEHEHUN METO0B
PaBHOCUJIBHBIX IIPe0Opa3oBaHUM, 3aMEHbI
NepPEeMEHHOI, rpaduueckoro MetToa npu
pelIeHny ypaBHEHU 3-1 U 4-i1 cTeneHnen

45

Pemenue npoOHO-paiOHATBHBIX
YpaBHEHUI U HEPABEHCTB




46

Pemenue npoOHO-palinoHaIbHBIX
YpaBHEHU U HEPABEHCTB

47

Pemenne npoOGHO-paimOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

48

Pemenune npoOHO-paimOHABHBIX
YpaBHEHUI U HEPABEHCTB

49

Peuienue cucrem ypaBHEHUM C IByMsI
NepeMEHHBIMU

50

Pemenue cucrem ypaBHeHI/Iﬁ C ABYyMs
MNEPEMCHHBIMU

51

Pewmenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
IIEPEMEHHBIMU

52

Pewmenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU

53

Pemenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

54

Pemenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IIEPEMEHHBIMU

55

['padpuaeckuit MeTON pEIICHUS CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C IBYMsI
IEPEMEHHBIMU

56

['paduueckuii MeTO pelIeHus! CUCTEMBbI
HEJIMHENHBIX YPAaBHEHUH C IBYMsI
[IEPEMEHHBIMU




57

CucreMa JIByX HEJIMHEHHBIX YPABHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peasibHOI cUTyaluu

58

Cucrema 1ByX HETMHEHHBIX YPAaBHEHUH €
JBYMsI IEPEMEHHBIMU KaK MOJEIIb
pEealbHOM CUTYyalluH

59

Cucrema 1ByX HETMHEHHBIX YPAaBHEHUH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
pealbHOM CUTYyalluH

60

Cucrema 1ByX HEJTMHEHHBIX YPaBHEHUH €
JBYMsI IIEPEMEHHBIMU KaK MOJIEIIb
peaIbHON CUTYalluH

61

CucremMa HeJIMHENHBIX YpaBHEHU ¢
napameTpoM

62

Cucrema HEJIMHENHBIX YPaBHEHUH €
napaMeTpoM

63

CucreMa HEIMHENHBIX YPaBHEHUH €
napameTpoM

64

[Ipocrelinne HEpaBEHCTBA C ABYMS
MEPEMEHHBIMU U UX CUCTEMBbI

65

Koutposnbnas pabora no teme "YpaBHeHuUS,
HEPaBEHCTBA U UX CUCTEMBI"

66

IToHsgaTue YHCIOBOH ITOCIIEIOBATEILHOCTH.
Koneunrsie 1 0ecKOHEYHBIE
OCJIEN0BATEIILHOCTHU

67

OrpaHudeHHas MoCle0BaTeIbHOCTb.
MonoToHHO Bo3pacTaromias (yObIBaromas)
MIOCJIEIOBATEIEHOCTh




CriocoOsbl 3aJaHHus MTOCJIICA0BATCIBbHOCTH !

68 OIKCaTeIbHbIN, TAOJUYHBIHN, C ITOMOILBIO
(bopMyJIBI N-TO YWICHA, PEKYPPEHTHBIN

69 ApudmeTndeckast U TeOMETpUUYECKas
MpOrpeccuu

70 ApudmeTrndeckast U TeOMETpUUYECKas
MPOTrpeCCUu

71 CBolicTBa WICHOB apUPMETHICCKON 1
r€OMETPUUYECKON POrpeCCUii

7 CpoiicTBa 4ieHOB apu(pMETHIECKON U
T€OMETPUUECKON MPOTPECCUM

7 @opMyIbl N-TO YieHa apuPMETHIECKON 1
T€OMETPUUECKON MPOTPECCUi

74 @opmyIibl N-ro WieHa apu(pMeTHIECKON 1
r€OMETPUYECKON ITPOTrPECCUi

75 ®opMyIIbl N-T0 YjieHa apuhMEeTUIECKON U
r€OMETPUUYECKON TPOrpeCcCrii
@opMyIbl CyMMBI IEPBBIX N UJIEHOB

76 apupMeTUIECKON U TEOMETPUUECKON
IIpOrpeccuit
@opMyIbl CyMMBI IEPBBIX N UJIEHOB

77 apuQMeTUYECKOI U TeOMETPHUECKOI
nporpeccuit
DopMynbl CyMMBI IEPBBIX N UJIEHOB

78 apuQMEeTUYECKON U TEOMETPHUECKOM
IIPOrpeCCUit

79 3amaun Ha TPOIEHTHI, 0AHKOBCKUE BKJIAIbI




N KPpEOUTBL

3amaun Ha IPOIIEHTHI, OAHKOBCKUE BKJIA/IBI

80
U KPEIUTHI

81 3agauu Ha IPOLIEHThI, 0AHKOBCKUE BKJIA/Ibl
U KPEIUTHI

%) 3agauu Ha IPOLIEHThI, 0AHKOBCKUE BKJIA/Ibl
U KPEIUThI

23 3a1aun Ha NPOLIEHThI, 0AHKOBCKUE BKJIA/IbI
U KPEIUThI

84 3aauy Ha IPOLEHThI, OAHKOBCKUE BKJIA/1bI
U KPEIUTHI

g5 3aauy Ha IPOLEHThI, OAHKOBCKUE BKJIA/1bI
U KPEIUTHI
[IpencraBiaeHne o CXOAUMOCTH

26 MOCJIEI0BATENbHOCTH, O CYMMUPOBAaHUN
0eCKOHEYHO yObIBaIOLIEH reOMETPUIECKON
IPOrpeccuu
IIpencraBieHne 0 CXOAUMOCTH

%7 MOCJIEI0BATENbHOCTH, O CYMMUPOBAaHUN
0eCKOHEYHO yObIBaIOLIEH reOMETPUUECKON
IPOrpeccuu

88 Mertoa MaTeMaTHYECKON UHAYKLIIUA

89 Meroa maTeMaTH4eCKON MHAYKIIMU

90 KonTponbhas pabota no reme "Hucrnossie
IIOCJIEI0OBATEILHOCTH U Nporpeccun”

01 Kopens n-if crenenu. CBoiicTBa KOpHS n-it

CTCIICHHU




92

Kopens n-if crenenu. CBolicTBa KOpHS n-d
CTETEeHH

93

Kopensb n-if crenenu. CBoiicTBa KOpHs n-i
CTEIEeHU

94

CTCHCHL C paI_[I/IOHaJ]LHBIM II0Ka3aTCJIEM U
€€ CBOIiCTBa

95

CreneHs ¢ pallMOHATIBHBIM ITOKa3aTeIeM 1
eé CBOIiCTBa

96

CreneHb C pallMOHAIBHBIM TTOKa3aTeeM U
€€ CBOIICTBa

97

ToxaecTBeHHbIE TpeoOpa3oBaHU
BBIpQXECHH, COIepKaLINX KOPEHb N-il
CTETEeHH

98

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKECHUM, COAECPIKAUX KOPEHb N-I
CTENEHU

99

ToxaecTBeHHbIE TpeoOpa3oBaHUs
BBIPAKEHUM, COAECPKAUX KOPEHb N-I
CTENEHU

100

ToxnecTBeHHbIE MpeoOpa3oBaHUs
BBIPAXEHUI, COIEpPIKALUX CTENEHb C
palMOHAIBLHBIM [TOKA3aTeNeM

101

ToxaecTBeHHbIE TpeoOpazoBaHUs
BBIPAXEHUI, COIepKAIUX CTENEHb C
palroHaIbHBIM MIOKa3aTeNleM

102

KonrtponsHas padora o teme "CreneHs ¢
p p
palMOHAIBHBIM MOKa3aTeaeM"




103

[ToBTOpenue u 0600meHNe. Yncna u
BBIUKCJICHHS (3aIHCh, CPABHECHHE,
JIEWCTBUS C IEHCTBUTEIBHBIMH YHCIIAMU,
YHUCIIOBAs TIpsIMast)

104

[ToBTOpenue u 0600meHne. Yucna u
BBIUKCJICHHS (3aIHCh, CPABHCHHE,
JIEWCTBUS C IEHCTBUTEILHBIMH YHCIIAMU,
YHUCIIOBAs TIpsIMast)

105

[ToBTOpenue u 0600meHNe. Yucna u
BBIUKCIICHHS (ITPOLIEHTHI, OTHOIIICHUS,
MIPOTIOPITUH )

106

[ToBTOpenue u 06od1eHne. Yucna u
BBIYHCIICHUS (TIPOLIEHTHI, OTHOIICHHS,
MIPOTIOPITUH )

107

[ToBTOpenue u 06o61eHne. Yucna u
BBIUKCJIEHUSI (pelleHue 3a7a4 U3 peaJbHOU
JKU3HH)

108

[ToBTOpenue u o6od1eHne. Yncna u
BBIUMCJIEHMS (pellleHue 3aad U3 peabHOM
JKU3HH)

109

[ToBTOpenue u o6od1eHne. Yucna u
BBIUKCIIEHUS (OKpYTJIEHUE, TPUOIINKEHHE,
OIICHKA)

110

[ToBTOpenue u 0600meHne. TexcToBbie
3a/auu (penieHne TEKCTOBBIX 3a1a4
apu(hMETUUECKUM U aJIreOpandecKum
croco6amu)

111

[ToBTOopenue u 0600meHne. TexcToBbie




3a7auu (pEIIeHHE TeKCTOBBIX 3a/1a4
apu(pMETUUECKUM H aJIreOpandecKum
crioco0amu)

112

[ToBTOpenue u 0600meHue. TekcToBbIe
3a7auu (pEIIeHHE TeKCTOBBIX 3a/1a4
apu(pMETUUECKUM H aJIreOpandecKum
crioco0amu)

113

[ToBTOpenue u 06006menue. TekcToBbIe
3a1aun (peleHne TeKCTOBBIX 3a1a4
apuMeTHYECKUM U anredpandyeckum
crioco6amu)

114

[ToBTOopenue u 0600meHne. TexcToBbie
3a7auu (PEIICHHE TeKCTOBBIX 3a/1a4
apu(METHUECKUM U aIreOpandecKium
crioco6amu)

115

[ToBTOpenue u 0600meHne. TekcToBbIE
3a/1a4M (pelIeHue TeKCTOBBIX 3a/1a4
apuMeTHYECKUM U anredpandyeckum
crioco6amu)

116

[ToBTOpenue n obobIIEeHHE.
AnreOpanyuecKue BRIPaKSHUS
(mpeobpazoBaHue anredOpanyecKux
BBIPAXKCHUH, COJEPIKAIIUX CTETICHb C
IETTBIM TTOKa3aTeNeM )

117

[ToBTOpenue n o6oOIIEHHE.
AnreOpanydecKie BRIpaKeHUs
(mpeobpazoBaHue anredpanyecKux
BBIPAKEHHM, COAEPIKALUX CTENEHb C




OCJIbIM HOKaSaTeHeM)

118

[ToBTOpenue n o6oOIIEHHE.
AnrebpanuecKue BHIPAKCHUS
(mpeoOpa3oBaHme aNreOpanyecKux
BBIPAKCHUH, COJEPIKAIINX CTETICHb C
IeIIBIM ITOKA3aTesIeM)

119

[ToBTOpenue n o6oOIIEeHHE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpazoBaHue aNredpanvIecKux
BBIPKEHUH, COJIEpKAIIUX
apu(METHUECKUI KBaIPATHBIH KOPEHB )

120

[ToBTOpEeHune u 06001IEHUE.
AnreOpanuecKue BhIPaXKCHHUS
(mpeobpazoBaHue aNredpanvIecKux
BBIPKEHUH, COJIEpIKAIIUX
apudMeTHueCcKuil KBaJIpaTHHIN KOPEHb)

121

[ToBTOpenue n obobIIEeHHE.
AnreOpanyuecKue BRIPaKSHUS
(mpeobpazoBaHue anredOpanyecKux
BBIPAXCHUH, COJIEPIKAIINX
apuMeTHyecKuil KBaJIpaTHbIN KOPEHb)

122

[ToBTOpenue n oboObIIEeHHE.
AnreOpanydecKkye BRIpaKeHUs
(mpeobpa3zoBaHMe LENBIX U JPOOHO-
paloHaIbHBIX BBIPAKEHUH )

123

[ToBTOpenue u o6obIIEeHHE.
AnreOpanydecKye BRIpaKeHUs
(mpeoOpa3oBaHue LEIBIX U JPOOHO-




paloHaIbHBIX BBIPAKEHUH)

124

[ToBTOpenue n o6oOIIEHHE.
AnrebpanuecKue BHIPAKCHUS
(mpeoOpa3zoBaHMe LENTBIX U JPOOHO-
palMOHAIIBHBIX BBIPAKECHU )

125

[ToBTOpenue n o6oOIIEHHE.
AnrebpanuecKue BHIPAKCHUS
(mpeobpa3zoBaHMe LENTBIX U JPOOHO-
paLMOHAIBHBIX BBIPAKEHUI )

126

[ToBTOpEeHMe u 06001IEHUE.
Anrebpanueckue BEIpaXeHH (pa3IoKeHHe
MHOTrOYJIEHa Ha MHOKUTENH, B TOM YHUCIIE C
UCIOJIb30BaHUEM (POPMYJI COKpAILIEHHOTO
YMHOXKEHHUS)

127

[ToBTOpenue u 06o0IIEeHNE.
Anrebpanyeckue BeIpaXeHUs (pa3iokKeHHe
MHOTO4JIeHa Ha MHOXKUTEJIH, B TOM YHCJIIE C
UCTOJIb30BaHUEM (POPMYIT COKpAILIEHHOTO
YMHOXKEHUS)

128

[ToBTOpeHue u 06001IeHHE.
AnreOpanueckue BRIpaXeHUs (pa3okKeHue
MHOTOUJIEHA HAa MHOXKHTEIHN, B TOM YHCIIE C
UCIIOJIb30BaHUEM (POPMYJT COKPAIIEHHOTO
YMHOXXEHUS)

129

[ToBTOpenue n o6oOIIEHHE.
AnreOpanydecKie BRIpaKeHUs
(MOJIEeTMpPOBaHUE C TIOMOIIBIO (POPMYJT
pEANThHBIX MIPOIIECCOB U SBIICHUMN )




130

dyHKIMA (MOCTPOSHKE, CBOMCTBA
W3Y4YEHHBIX (PYHKITHIN)

131

[ToBTopenue u 0606menHne. OyHKIUH
(mocTpoeHue, CBOMCTBA U3YUEHHBIX

(yHKIHI)

132

[ToBTOopenue n 06o6menHne. OyHKIUH
(mocTpoeHue, CBOMCTBA U3YUYEHHBIX

yHKIWi)

133

[ToBTOopenue n 06o0meHne. OyHKIUH
(rpaduueckoe pelieHne ypaBHEHUN U UX
CUCTEM)

134

[ToBTOpenue u 06061eHne. DyHKIUU
(rpaduueckoe pelieHre ypaBHEHU! U UX
CUCTEM)

135

HToroBast KOHTpoONbHAs paboTa

136

[ToBTOpenue u 06061meHne. OyHKIUHU
(MozienMpoBaHUE peabHBIX MPOLECCOB)

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

136







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA
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opranuzanuii /A.I". Mopakosuy, H.IT.Hukonaes. — 6-e u3n., gom. —
M.:Mnuemo3suna, 2013.

Anrebpa. 9 kiacc. B 2 4. Y.2. 3agaunuk 111 yyanaxcs oo1eo0pa3oBaTeIbHbIX
opranuzanuii /[A.I'. Mopakosuy, H.I1.Hukonaes.- 6-u3s., crep. —

M.:Mnuemo3suna, 2013.



METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Mopakosuu A.I'. Anrebpa. 7 kinacc. MeTtoaudeckoe mocooue i yIuTes.
O6m1ecTBO ¢ orpaHnueHHON 0TBETCTBEHHOCThIO « IOl MHEMO3UNHAY.
Mopnkosua A.I'. Anrebpa. 8 kiracc. MeTonuueckoe mocoOne A YIuTelIs.
O6m1ecTBO ¢ orpannueHHON 0TBETCTBEHHOCThIO « IOl MHEMO3UNHAY.
Mopnkosuu A.I'. Anrebpa. 9 kitacc. Metonuueckoe mocoOue AJis yIuTeds.

O6m1ecTBO ¢ orpaHndeHHON 0TBETCTBEHHOCThIO « IOl MHEMO3UNHAY.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

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

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

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






