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HOACHUTEJBHASA 3AIINCKA

Anrebpa sBISETCS OJHMM M3 OMNOPHBIX KYPCOB OCHOBHOIO OOILEro
oOpa3oBaHus: OHA 00ECIIEUMBAET U3YUECHHUE APYTUX TUCLUIUIMH KAK €CTECTBECHHO-
HAY4YHOTO, TaK M TYMAHUTAPHOTO LHMKIOB, €& OCBOEHME HEOOXOAUMO JJis
OpOAOJDKEHUsST 00pa3oBaHWs W JAJs  TMOBCEIHEBHOW SKM3HU. PasButhe y
0o0y4aroluXcsi HAy4YHBIX TNPEACTABACHUNA O TMPOUCXOKIECHUM M CYIIHOCTH
anreOpandecknx aOCTpaKIMii, crmoco0e OTPAKEHUS MATEMATHYECKONH HAyKOM
SBJICHUA M TPOLIECCOB B MPUPOAEC M OOMIECTBE, POJM MATEMaTHYECKOTO
MOJICJIMPOBAHUS B HAyyHOM TO3HAHMM M B MOPAKTUKE CHOCOOCTBYET
(OPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUSI M KAQUECTB MBIILJICHUS, HEOOXOAUMBIX
JUIsL  ajanTaluu B COBPEMEHHOM HH(poBoM oOuiecTBe. M3yueHue anreOpbl
oOecrieunBacT  pa3BUTUE  yMEHHMS  HAOMIO#aTh, CPaBHMBATh, HAXOAUTH
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHUYHOCTH  MBILUICHUS,  CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHCTBHSI, BBIBOABI, (POPMYJIUPOBATH
yTBepkaeHus. OcBOoeHHE Kypca aiareOpbl 00ECMEUMBAET PAa3BUTUE JIOTHUECKOTO
MBILUIEHUST OOYYalOIIMXCA: OHM HUCHOJB3YIOT JEAYKTUBHBIE M WMHIYKTUBHBIC
paccykaeHusi, 000O0MEHNE M KOHKPETH3AIUI0, a0CTparipoBaHWE W AHAJIOTHIO.
OOyueHue anredpe MpeanojaraeT 3HAYUTEIbHBIA OOBEM CAMOCTOSTENLHON
AESITENBHOCTH OOYyYaloIIMXCsl, TOSTOMY CaMOCTOSTENBHOE pelIeHUE 3ajay
00y4arolIUMUCS SIBJISETCS pea3alueid 1esTeTbHOCTHOTO MPUHIIUIA O0YUYECHHUS.

B crpykrype mnporpammel y4eOHOro kypca «Ainrebpa» yrayOnéHHOro
U3yUEHUS OCHOBHOE MECTO 3aHMMAIOT COACPIKATEIbHO-METONNYECKUE JIMHUM:
«Yucna W BBIYMCIACHUS», «ANreOpanuecKue BBIPAKEHUS», «YPAaBHEHUS U
HEpaBEHCTBA», «DyHKuum». Kaknas M3 3TUX COAEP>KATETbHO-METOAMUECKUX
JIMHUA Pa3BUBACTCS HA MPOTSHKEHUM TPEX JIET U3YUYCHHUS Kypca, B3aUMOACHCTBYSI C
APYTUMHM €ro JIMHUSIMU. B Xoie u3yueHus Kypca OOYyYaroIUMCS TPUXOAUTCS
JIOTUUYECKHU PACCYKAaTh, UCMIOIB30BATh TEOPETUKO-MHOKECTBEHHBIN 3bIK. B CBsI3M
C 3TUM B IporpaMMmy y4eOHOro Kypca «Anredpa» BKIHOUEHBI HEKOTOPHIE OCHOBBI
JIOTMKM, TIPEACTABICHHbIE BO BCEX OCHOBHBIX pa3ienax MareMaTHYecKoro
oOpazoBaHusi M  CHOCOOCTBYIOIIME  OBJIQACHHID  OOYYAIOUIUMHUCS  OCHOB
YHUBEPCAJILHOTO MaTeMaTH4eCKOro si3bika. ConepsKaTeNbHOW W CTPYKTYpPHOM
0COOCHHOCTBEO y4e€OHOro Kypca «AnredOpa» SBISETCS €ro HMHTErPUPOBAHHBIN
XapakTep.

Conepxxanuie JUHUM «YWCIa M BBIYMCICHUS» CIYKUT OCHOBOH JUIs
JaJIbHEHIIIEr0 M3y4YEeHUsT MAaTEMATUKK, CIIOCOOCTBYET PA3BUTHIO Y OOYYarOLIUXCS
JIOTMYECKOTO MBIILIEHUS, (JOPMUPOBAHUIO YMEHUSI TIOJIB30BATHCS AJITOPUTMAMMU, a
TaKKe MPUOOPETEHUIO TPAKTUYECKMX HABBIKOB, HEOOXOAMMBIX Il IOBCEIHEBHOM
JKU3HU. Pa3BuTHE MOHATHS O YMCIIE HA YPOBHE OCHOBHOTO 0O0WIEro 0Opa3oBaHUs
CBSI3aHO C PALUMOHAIBHBIMM U WPPALMOHAIBLHBIMU YUCJIaMHU, (POPMHUPOBAHUEM
MPEACTABICHAN O JEHCTBUTEIBHOM YMCIE. 3aBEPLICHUE OCBOCHUS YHMCIIOBON
JIMHUM OTHECEHO K CPpeAHEMY 001IeMy 00pa30BaHMIO.



Conepsxanue AByX aareOpandyecKux JMHUN — « AIreOpanvyeCcKue BIPasKEHUSD»
U «YPaBHECHHSI U HEPABEHCTBA» CIMOCOOCTBYET (POPMUPOBAHUIO Y OOYYAROIIMXCS
MaTeMaTHYECKOTO anmnapara, HeOOXOAMMOro Ul PEIIEHUS 3aJa4 MaTEMaTHKH,
CMEXKHBIX MPEAMETOB U OKPYKAKOLICH peaibHOCTH. Ha ypOBHE OCHOBHOTO 00LIETO
oOpasoBaHMsl y4eOHBIA MaTepual TPYNINHUPYETCS BOKPYr  PalMOHAIBHBIX
BBIPOKEHUI. Anredpa AEMOHCTPUPYET 3HAYEHHME MATEMATHKM Kak S3bIKa st
NOCTPOCHUST MAaTEMaTU4YEeCKUX MOJETEH, ONUCaHWsl MNPOLECCOB W SBIICHUH
peasibHOro Mupa. B 3amaum oOydeHuMs anreOpe BXOJAT TaKXKE AalIbHEHIICe
PA3BUTHE AJIITOPUTMHYECKOTO MBILIICHHUS, HEOOXOAMMOr0, B YACTHOCTH, MAJIs
OCBOCHUS Kypca HH(OpPMATUKH, W OBJAJACHUE HABbIKAMU JCTYKTUBHBIX
paccyxnenuii. [IpeoOpa3oBaHre CUMBOJIBHBIX (OPM CIIOCOOCTBYET PAZBUTHIO
BOOOPaKEHUS, CIOCOOHOCTEH K MATEMAaTHYECKOMY TBOPYECTBY.

Conepskanue QyHKIMOHAIBHO-TPAPUUYECCKON JTMHUKM HALEIEHO HA MOy YCHUE
0Oy4YaroUMMUCS 3HAHUH O (PYHKIUSIX KaK BaKHCHUIIICH MAaTEMaTUYECKON MOJEIH
JUTS OTIMCAHUSI U UCCIIEAOBAHUS Pa3HOOOPAa3HbIX MPOLIECCOB U SIBJICHUIA B MPUPOJE
u olOmecTBe. M3ydueHHe marepuasia CocOOCTBYET PA3BUTHIO Yy OOYYarOMIMXCs
YMEHHMSI UCMOIb30BaTh PA3JIMUHBIE BEIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMATHKK —
CJIIOBECHOTO, CUMBOJIMYECKOTO, TPaQUUECKOro, BHOCUT BKIaA B (OPMHUPOBAHUE
NPEJCTABICHUIN O POJIM MATEMATUKU B PA3BUTUM LIMBUIU3AIMU U KYJIBTYPHI.

YrnyOnéHHbIi Kypc anreopsl XapaKTEPU3YETCS W3YYCHUEM
JOTOJIHUTENIBHOTO TEOPETUYECKOr0 anmnapara ¥ CBS3aHHBIX C HUM METOJIOB
peuieHusl 3aAad. AnreOpa SBIASETCS S3BIKOM JUIS ONUCAHHMS OOBEKTOB M
3aKOHOMEPHOCTEMN, CIIY)KAT OCHOBOM MareMaruyeckoro mojaenuposaHud. [lpum
3TOM CaMHM OOBEKTBI MATEMATHYECKMX YMO3AKIIOUEHWH M NPUHATBIE B anreOpe
OpaBWJIa WX KOHCTPYMPOBAHHs  CIIOCOOCTBYKOT  (OPMUPOBAHWUIO  YMEHUWH
00OCHOBBIBATh M IOKA3bIBAThH CYXACHHSI, PA3BUBAKOT MATEMATUYECKYIO HHTYHIIMIO,
KPaTKO W HAMJISIIHO PACKPBIBAOT MEXAHW3M JIOTHYECKHX MOCTPOCHHMA M ydar HX
OpUMEHEHNIO. TeM cambiM anredpa 3aHMMAacT OJHO M3 BEAYIIMX MECT B
(OpMUPOBAHNHU HAYUYHO-TEOPETUUECKOTO MBILICHHS 00YyYarOIIUXCSI.

CornacHo yueOHOMY TMjaHy B 7-9 knaccax u3ydaeTcs Y4YeOHBIH Kype
«AnreOpa», KOTOPBIA BKIIFOYAET CICAYIOIIME OCHOBHBIC Pa3fciibl COACPKAHUS:
«Yucna W BBIYMCIACHUS», «ANTeOpanuecKue BBIPOKEHUS», «YpPaBHEHUS U
HEPABEHCTBA», « DYHKIIUNY.

Ha u3yuenue yueOHoro kypca «Anredpa» oroautcs 408 yacos: B 7 knacce
— 136 yacoB (4 yaca B Henenwo), B 8 kimacce — 136 yacoB (4 yaca B HEIENH0), B 9
Kjacce — 136 yacoB (4 yaca B HEACIIO).



COAEPKAHUE OBYYEHUA
7 KIIACC

Yucaa v BBIYUCTCHUS

PanmonanbHpie uucia. CpaBHEHHME, YNOPSAAOYMBAHUE M APUPMETHUCCKHE
JEHCTBUSA C PALlMOHAJIBHBIMY YHACIIaMU. YucaoBas npsamas, MOLyJib YMCTIA.

CreneHp ¢ HAaTypaJibHBIM TIOKA3areneM M €€ CBOWCTBA. 3amucCh 4YMCIA B
JECATUYHOMN MMO3UIIMOHHON CHCTEME CUNCIICHU.

Pemenne TeKCTOBBIX 3a7a4 apuMETHUECKAM ciocoOoM. PemieHue 3anau u3
PEATbHOM MPAKTHKK HA 4aCTH, HA APOOM, HA MPOLCHTHI, MPUMEHEHUE OTHOLICHUH
¥ TPONMOpUMH MpH PEIICHUM 3a7a4, PEIICHUE 3anad Ha ABWKCHHE, padoTy,
MOKYTIKH, HAJIOTH.

JenmuMocTh nenbix uncesr. CBoiCTBa NETUMOCTH.

IIpocteie U cocraBHble uucia. UYETHBIE W HE4Y€THBIE 4ucna. [IpusHaku
nenumocty Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Tlpu3Haku ACIMMOCTH CyMMBI W
MIPOU3BEACHUS LEBIX YACEI TPU PELICHUH 33a4 C MPAKTUYECKUM COAEPIKAHUEM.

HauOonbimmii o0muid AeUTeab U HAMMEHbIIIEE 00IIee KPATHOE ABYX YHUCEIL.
B3aunmHo nipocteie uncna. Anroput™ EBkimna.

Jlenenue ¢ octaTkoM. ApU(PMETHUECKUE ONEPALIMM HAJl OCTATKAMHU.

AnredpanvyecKkue BbIPpAKEHHUS

BripakeHue ¢ TNEpPEMEHHBIMUA. 3HAYEHUE BBIPAKECHHUS C TEPEMEHHBIMU.
[IpencraBneHre 3aBUCMMOCTH MEXKTYy BEIMUMHAMHM B BHIE (DOPMYJIBL.

ToxxaecTBo. TOXKIAECTBEHHBIE MPEOOPA30BAHUS ANTeOPAMUECKAX BBIPAKEHHIA.
JloKa3aTenbCTBO TOKAECTB.

OpHounensl. OqHOYIEH CTAaHAAPTHOTO BUAA. CTENMEHb OAHOUYIICHA.

MHorouiensl. MHOTOWIEH CTaHaaptHOro Buaa. CTeneHb MHOTOWICHA.
CrnosxkeHue, BBIYATAHUE, YMHOXKEHUE U JIEJICHHE MHOTO4WiIeHOB. [IpeoOpa3oBanue
LIETIOT0 BBIPAKEHUS B MHOTOWIEH. KOpHU MHOrOYJIEHA.

@OopMyJIBl COKPAILEHHOTO YMHOKEHUS: KBAAPAT CYMMBI M KBaJpaT Pa3HOCTH
JBYX BBIP@KCHUN, KyO CyMMbI M KyO pa3HOCTH ABYX BBIPAKCHHIA, Pa3HOCThb
KBAJpPAaTOB [JIBYX BBIP@OKCHHUHA, NPOU3BEIACHUE PA3HOCTU M CYMMBI JBYX
BBIPOKEHWI, CyMMa A Pa3HOCTb KyOOB JIBYX BbIPAYKEHHIA.

PaznoskeHre MHOTO4IeHa HA MHOYKUTENH. BBIHECEHE 00IIErO MHOKUTEIS 32
CKOOKHM. MeTon rpynImupOBKH.

YpaBHeHHS U HEPABEHCTBA

YpaBHenue ¢ 0HOM nepemeHHon. Kopens ypaBHeHus. CBOWCTBA YPABHEHMA
C OIHOW TEepeMEeHHOW. PaBHOCHIBHOCTH YpaBHEHHMHA. YpaBHEHHE Kak
MAaTEMAaTUYECKast MOJENb PEATIbHON CUTYaLUN.



JluHeliHOEe ypaBHEHHE C OJHOM NEpeMEHHOW. UMCIIO KOpHEW JIWHEWHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a4ay € IMOMOLIBIO JIMHEWHBIX YpPaBHEHHIA.
Jluneiinoe ypaBHeHUe, coneprKallee 3HaK MOIYJISL.

VYpaBHEHHE C ABYMS MEPEMEHHBIMU. [ paduK JIMHEHHOTO YPABHEHUS C IBYMSI
nepeMeHHbBIMU.  CHCTEMBI  JIMHEWHBIX YPABHEHHWA C JBYMS TIEPEMECHHBIMU.
I'padpmueckuii METOA pEUICHHS CUCTEMBI JIMHEHHBIX YPAaBHCHHWHA C JBYMs
[IEpEMEHHBIMU. Perienne cucTeM JIMHEWHBIX YPaBHEHUN C IBYMs HEPEMEHHBIMU
METOJAOM TIOJCTAHOBKM M METOAOM ClokeHus. CucremMa JByX JIMHEHMHBIX
VPaBHEHUI C IBYMS NTEPEMEHHBIMU KaK MOJENb PEAIBHON CUTYaLINH.

DOyHKIUU

Koopaunara Touku Ha npsaMoil. UKCIOBBEIE TPOMEXKYTKH. PaccTtosiHue Mexy
JBYMSI TOUKaMHU KOOPIWHATHON MPSIMOIA.

[IpssmoyronbHass cuctemMa KOOpAMHAT. AOcunucca W OpAMHATa TOYKHA HA
KOOpAMHATHOM 1uiockocTH. [Ipumepsl rpadukoB, 3agaHHbIX (popmynamMu. UTeHue
rpaMKOB peasTbHbIX 3aBUCHUMOCTEH.

QOYHKIHOHAJIBHBIE 3aBUCUMOCTH MEXAy BelIuuuHamu. [loHsTHE (QyHKUIMH.
OyHKIMSA KaKk MareMaTHyYecKas MOJENb peasbHoro mpouecca. OOnactsb
omnpeaencHUuss M oOnacte 3HaueHWH (QyHKnuu. CrnocoObl 3amaHus (QyHKIWW.
I'padpuk Ppynkumu. [loHATHS MakCHMyMa U MHHAMYyMa, BO3pacTaHUsl U yOBIBAHUS
Ha [puMepax peayibHbIX 3aBUCUMOCTE.

Jluneiinas Qynkuwms, €€ cpoiictBa. ['paduk nmuHelnol QyHkumu. ['paduk
¢yHkumn y = |x|. KycouHo-3a1anHble QyHKIAN.

8 KVIACC

Yucs1a 1 BIYHCICHHS

KBaaparHble KOpHU. ApuPMETHUECKNI KBAAPATHBIA KOPEHDb U €r0 CBOMCTBA.
[ToHssTME WPpALMOHANBHOTO yucna. JleMCTBUSA C HMPPALUMOHAIBHBIMU YHCIIAMHU.
CpoiicTBa IEHCTBUI ¢ MPpALMOHATIBHBIMYA YnciaMu. CpaBHEHHE UPPALMOHATBHBIX
YHCEIL.

[IpencraBineHuss O PaClIMPEHMSIX YMCJIOBBIX MHOXKECTB. MHOXKECTBA
HATYPaJbHBIX, LEJNbIX, PAUMOHANBHBIX, JNEHCTBHUTENBHBIX 4Kcell. CpaBHEHUE
yucesn. YucaoBble TPOMEKYTKH.

HeiictBus ¢ ocrarkamu. OcTtaTtku CreneHei. lIpuMeHeHue OCTarkoB K
PELICHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a4a4.

Pa3mepbl OOBEKTOB OKPY’KAKOIIETO0 MHUPA, AIUTEIBHOCTh MPOLIECCOB B
OKpyxaromeM mupe. CTaHIapTHBINA BAT YUCIIA.

AaredpanvecKkue BbIPAKEHHS

AnreOpanueckass apoOb. JlomyCTHMBIE 3HAYEHHs] NEPEMEHHBIX B APOOHO-
PALMOHAIBHBIX BbIpaKEeHHUsIX. OCHOBHOE CBOHCTBO anreOpamyeckoil Apolu.



CnokeHHe, BBIYUTAHUE, YMHOXXEHUE W JCICHHE alreOpanyeckux JpoOei.
Brinenenue 1ienoit yactu anredOpanyeckoit Apoou.

PanuonanibHbie BBIPAKEHUS. TOXIECTBEHHBIE npeoOpa3zoBaHus
panoOHANBHBIX BEIPAKEHH.

JlonyCcTUMBIE  3HAYEHUS MEPEMEHHBIX B  BBIPAKEHUAX, COJAEPKALLUX
apu(PMETUYECKME  KBAAPATHBIE KOPHH. TOXKAECTBEHHBIE  MPeoOpazoBaHUs
BBIPAKEHWI, COAECPKAIUX apu(PMETUUECCKHE KBAAPATHBIE KOPHHU.

CreneHb ¢ 1EenbIM  MOKazatenemM W €€  cBoiictBa. [IpeoOpazoBaHue
BBIPOKECHUHN, COACPIKAIAX CTETICHH.

YpaBHeHHS U HEPABEHCTBA

KBanpatHoe ypaBHenue. opMmyna KOPHENM KBaApaTHOTO VpaBHEHUS.
KonnyecTtBo AEHCTBUTENBHBIX KOPHEN KBAAPAaTHOrO ypaBHeHUs. Teopema Buera.
YpaBHEHUs, CBOAWUMBIE K JIMHEWHBIM YPAaBHEHWSAM WM K KBaJAPaTHBIM
ypaBHeHUsAM. KBaapaTHOE ypaBHEHHE C TapaMeTPOM. PellieHne TeKCTOBBIX 3a/1a4 ¢
ITOMOIIBIO KBAIPATHBIX YPABHEHUH.

JlpoOHO-palMoHanbHbBIC  YpaBHEHUs. Pemenue  1poOHO-palMOHANIBHBIX
ypaBHCHUH. PelleHWe TEKCTOBBIX 331a4 C MOMOIIBID JIPOOHO-PAllMOHAIBHBIX
ypaBHEHUH. ['paduueckas HHTEpNpETALMS YPABHEHHIA C IBYMSI IEPEMEHHBIMHU.

UucnioBbie HEpaBeHCTBA. CBOMCTBA YMCIIOBBIX HEPABEHCTB.

HepagseHcTBO ¢ iepeMeHHOi. CTPOrue U HECTPOTrue HepaBeHCTBA. CIIOKEHUE
U YMHOXCHHME YHCIIOBBIX HEPABEHCTB. OLECHMBAHHME 3HAYEHUS BBIPAKECHUS.
JloKa3aTenbCTBO HEPABEHCTB.

IloHdATHE O pELIEHUH HEPABEHCTBA € OAHOW NEpeMEHHOW. MHOXKECTBO
peleHnii HepaBeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHelHOEe HEPaBEHCTBO ¢ OAHOM MEPEMEHHON W MHOXKECTBA €0 PELICHMA.
PelieHre MTMHERHBIX HEPABEHCTB C OHON NepeMEeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEWHBIX HEPABCHCTB C OJHOM NEPEeMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
ITOMOILBIO JIMHEWMHBIX HEPABEHCTB ¢ OAHON IEPEMEHHOM.

DOyHKIUU

OO0nacTh onpeaesicHus I MHOXKECTBO 3HAYCHUH PyHKIMH. CriocoObl 3a1aHust
¢ynkumii. ['padpuk pynkunn. YreHue cBoiicTB PpyHKImm mo €€ rpaduky. [Ipumepsl
rpadukoB PyHKIMH, OTPAKAOIIUX PEATBHBIEC MMPOLIECCHI.

Jluneiinas QyHkumga. OYHKIWHM, ONMCHIBAOIIME NPIMYKO H OOpaTHYIO
IPONOPUMOHAIBHBIE 3aBUCUMOCTH, UX TPapuKH.

Oynkmn y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |x| ¥ ux cBoiicTBa.
Kycouno-3anannbie ()yHKIHH.

9 KVIACC

Yucaa v BEIYHCJICHUS



Kopenp n-ii cremenm u ero cpoicrBa. CTeneHb € PalMOHAIBHBIM
IIOKa3areaeM U €€ CBOMCTBA.

AaredpanvecKkue BbIPpAKEHHS

ToxxaecTBeHHbIE MPEOOPa30BaHUs BBIPAKCHUN, COAECPXKAIIMX KOPEHb #-i
cTeneHu. TOXIAeCTBEHHbBIE MPEeoOPa30BaHUs BBIPAKCHHMA, CONECP)KAIIMX CTENEHD C
panoHAIBHBIM NTOKA3aTENEM.

Keanparueiit TpéxuneH. KopHu kBaapatHOro TtpéxwicHa. PasnosxeHue
KBaJpaTHOrO TPEXYJIEHA HA IMHEWHBIE MHOYKUTEIIH.

YpaBHeHHS U HEPABEHCTBA

bukBanparneie ypaBHeHUs. [IpuMepsl TPUMEHEHUH METOA0OB PABHOCUIIBHBIX
npeoOpa3oBaHuii, 3aMEHBl MEPEMEHHOM, Trpa)MYecKoro METOJa NPU PEUICHUU
ypaBHEHUH 3-i U 4-1 CTENEHEN.

Pemenne npoOHO-pallMOHAIBHBIX YPABHEHUH.

Peienne cucrem ypaBHEHU ¢ IBYMs ITIEPEMEHHBIMU. PellieHre mpocTenmmx
CUCTEM HEJIMHEHHBIX YPABHCHHN C JBYMS MEPEMEHHBIMH. ['paduueckuii MeToq
PELICHHs] CHCTEMBI HEJIMHEHHBIX YPABHEHHWHA C ABYMsS NEpPEMEHHbIMU. Cucrema
JBYX HEJIWHEWHBIX YPaBHEHWIl C ABYMs IEPEMEHHBIMU KaK MOJIEIb peajbHOMN
CUTYaLUU.

Uucnosele HepaBeHCTBA. PellleHne TMHEWHBIX HEPABEHCTB. J[OKa3aresibCTBO
HEPABEHCTB.

KBanparHele HepaBeHCTBA € OJHON IMEpeMEHHOM. PelieHue KBaapaTHBIX
HEPABEHCTB Ipa)MueCKUM METOAOM M METOJOM MHTEPBAJIOB. METOA MHTEPBAIOB
JUISL paliMOHAJIBHBIX HEPAaBEHCTB. [ IpocTeiinne HepaBeHCTBA € MaApPaMETPOM.

Perienne TeKCTOBBIX 3a/1a4 € MOMOILIBI HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ aByMs IEpEeMEHHBIMH. PenieHue HepaBeHCTBA € ABYMS
nepeMeHHbIMU. CHUCTEMBI HEPABEHCTB C JABYMsI NEPEMEHHBIMH. [paduueckuii
METOJ PELICHUS CUCTEM HEPABEHCTB C ABYMS ITIEPEMEHHBIMHU.

DOyHKIUU

Oyukums.  CpoifictBa  (QyHKUMH:  HylIM  (QYHKIMH, MPOMEXKYTKH
3HAKOIMOCTOSIHCTBA (PYHKIMHK, TPOMEKYTKA BO3PACTaHHWs M YObIBaHWS (PYHKLHH,
YETHBIE U HEYETHBIE (PYHKIIMK, HAMOONBIIEE M HAMMEHBIIEE 3HAYCHUS (DYHKIIUN.

KBagpatnunas ¢QyHkums w €€ cBoiictBa. MCnonb30BaHWME  CBOWMCTB
KBaJpaTUUHOW  (QyHKUMM Uil pemieHus 3axad.  [loctpoeHwe  rpaduka
KBaapaTuuHOi (QyHkumu. I[lonokenue rpaduka KBagparnyHOW (QYHKIMH B
3aBHCHUMOCTH OT e& Kod(dummentos. ['paduku GyHKImA y =ax2, y = a(x — m)>uy
= a(x — m)’ +n. Tloctpoerne rpadgukos QYHKIHI ¢ TOMOLIBIO IPE0GPA30BAHMIA.

Jpo6Ho-nuneiinas pynkuus. Uccnenopanne GyHKIMN.

®OyHKIMS y = X" ¢ HaTypaJIbHBIM TIOKa3aTeNneM 71 i e€ Tpaduk.

Yuc/10BbIE NOCI€10BATEILHOCTH U NIPOrPecCcHH



[TonsTe uucinoBOM mocnenoBarenbHOCTA. KOHEUHblE M OECKOHEUYHBIC
MOCJIENOBATENBHOCTA.  OrpaHMuy€HHas  MOCJIEN0BATENBbHOCTb.  MOHOTOHHO
BOo3pactaromas  (yobiBarouiasi)  MOCIEA0BaTENbHOCTh.  CHocoObl  3agaHus
NOCTIEA0BATENBHOCTH. OMUCATENBHBIN, TaOMWYHBIN, ¢ MOMOIIBID (HOPMYIBI 1-TO
YICHA, PEKYPPEHTHBI.

ApudmeTrueckas W reoMerpuyeckas mnporpeccud. (CBOHCTBA UJICHOB
apu(PMeTHYECKO W TreoMeTpuueckoi mporpeccuid. DOpMylibl  #-T0  4JICHA
apu(PMeTHUECKO W TeoMeTpuUecKoi mporpeccuii. GopMysbl CyMMBI MEPBBIX 71
YJIEHOB apU(PMETHUECKON U TE€OMETPUUECKON Mporpeccuii. 3agaum Ha MPOLEHTHI,
OAHKOBCKHE BKJIAJbl, KPEAUTHI.

IIpencraBienre O CXOAUMOCTH MOCIEAOBATENLHOCTA, O CYMMHPOBAaHHUH
OECKOHEUYHO yOBIBAIOUICH r€OMETPUUECKON TPOTPECCHM.

Mertoa MareMaTHYeCKOM HHAYKIUH. [ IpocTeiime npumMepsl.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA [TPOI'PAMMBI YYEBEHOI'O
KYPCA «AJITEBPA» HA VYIJIYBJIEHHOM VYPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

JINYHOCTHBIE Ppe3yJabTaTbl OCBOCHHsS IMPOTrpaMMbl IO MAaTreMaTHKE
XAPAKTEPUSYIOTCS B YACTH:

1) naTprHOTHYECKOr0 BOCIIUTAHHS

[IPOSIBJICHUEM HHTEPECA K MPOHUIOMY M HACTOALIEMY POCCHUCKON
MATE€MAaTUKU, LUEHHOCTHBIM  OTHOLICHWEM K  JOCTHXKCHMSM  POCCUHCKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMAaTHYECKON IIKOJBI, K HCIIOJIB30BAHUIO DTHUX
JOCTUKEHHIA B PYTHX HAYKAX W MPUKIAAHbIX chepax;

2) rpa’KaIaHCKOro0 U AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IpayKAAHWHA U PEAIM3ALMH €r0
npaB, NPEACTABICHHEM O MAaTeMaTHYECKMX OCHOBAaX (PYHKIIMOHWPOBAHUS
PA3IAYHBIX CTPYKTYP, SIBJICHMIA, MPOLEAYP T'PAXKIAHCKOTO O0IIECTBa (HAPUMED,
BBIOOPBI, OMPOCHI ), TOTOBHOCTHIO K OOCYKACHUIO 3THUECKUX MPOOJIEM, CBSI3aHHBIX
C TPAKTUYECKUM MPUMEHECHHUEM JOCTW)KCHUM HAYKH, OCO3HAHMEM BAaYXHOCTH
MOPATbHO-3THYECKUX MPUHIMUIIOB B AEATEIBHOCTH YYEHOTO,

3) TPYA0BOT0 BOCIIMTAHUSL:

YCTAHOBKOM HAa aKTMBHOE Yy4YaCTUE B PCIICHUM NPAKTHYECCKUX 3a4a4
MAaTEMATUUYECKON HAMPABICHHOCTH, OCO3HAHMEM BAKHOCTA MAaTEMATHYECKOTO
00pa3oBaHMsl HAa MPOTSHKCHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATBbHOM
JESATEIbHOCTA M PA3BUTHEM HEOOXOAUMBIX YMEHHWA, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM WHANBUAYAIBHON TPACKTOPAM 00Pa30BaHUs U KU3HEHHBIX IJTAHOB C
YUETOM JIMYHBIX MHTEPECOB U OOIECTBEHHBIX NOTPEOHOCTENH;

4) 3CTeTU4eCKOro BOCIIUTAHMS:

CHOCOOHOCTBED K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTHUYECKAX OOBEKTOB, 3aJa4, PEUICHMIA, PACCYXICHWUH, YMEHUIO BHIETh
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHocTeli HAyYHOT 0 MO3HAHMS:

OpUEHTAUMER B JEATEIBHOCTM HA COBPEMEHHYID CHUCTEMY HAYUYHBIX
NPEICTABICHUANH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI YEJIOBEKA, MPUPOABI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKOH HAyKM Kak c(Qepbl YEIOBEUECKOM
NEATENBHOCTH, JTANOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LMBUJIM3ALINAH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKON KYJIBTYPOH Kak CPEACTBOM
MO3HAHUS MUPA, OBJIAJICHUEM HABBIKAMM MCCIIEI0BATENBCKOMN NESATENbHOCTH;

6) ¢dusnyeckoro BOCHHUTAHHS, (POPMHPOBAHUS KYJbTYPbI 310POBbSI H
3MOLMOHAJIBHOI0 0J1arONOyYHUst:



TFOTOBHOCTBIO TNPHMEHATH MAaTEMAaTHYECKWE 3HAHMS B HMHTEPECAX CBOECTO
3/I0POBBS, BEACHUS  3J0pOBOTO  o0pa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTAbIXa, peryjspHas Quanyeckas
AKTUBHOCTH), C(OPMHUPOBAHHOCTHED HAaBBIKA PE(PIEKCHM, NPU3HAHUEM CBOETO
paBa Ha OIMOKY M TAKOT'O K€ MpaBa APYroro YeI0BEKa,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JaCTM COXPAHHOCTH OKPYXAroWIeH Cpeapl, MJIaHUPOBAHHUS IMOCTYNKOB M
OLICHKA WX BO3MOXHBIX TOCJICACTBUH HJIsi OKPY>KAMOWIEH CpPeabl, OCO3HAHUEM
r100AIBHOTO XapaKTepa 3KOJOTHYECKUX TPOOIEM U MyTEH X PEIIEHUS,

8) ajanTtanun K M3MEHSIOIUMCS YCJIOBHSAM COLUAIBHONH W NMPHPOAHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSM B YCIIOBUSIX HEOMPEACIEHHOCTH, IMOBBIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUYECKYIO AEATEIbHOCTh, B TOM YMCIIE
YMECHHUE YUUTHCA y JPYTHX JIFOACH, MpUOOpETarb B COBMECTHOW ACATEILHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIIMH U3 OMbITA APYTHX;

HEOOXOMMOCTEIO B (JOPMUPOBAHWM HOBBIX 3HAHWi, (POPMYJIHpPOBAaTh UACH,
NOHATHS, TUIOTE3Bl 00 OOBEKTAX W SBJICHUSAX, B TOM YMCJIC PAHEE HEU3BECTHBIX,
0CO3HaBaTh ACPHUIMTHI COOCTBEHHBIX 3HAHWH M KOMIETEHTHOCTEH, MIIAHUPOBATh
CBOC pa3BUTHC;,

CHOCOOHOCTBK) ~ OCO3HABaTh  CTPECCOBYID  CHTYallMKO, BOCHPUHHAMATH
CTPECCOBYI) CHUTYALIMIO KaK BBI30B, TPEOYIOIIMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHAMACMbIE PELICHUST M ACHCTBHS, (POPMYIMPOBATh M OLECHHUBATh PHCKH W
NOCTEACTBHS, POPMHUPOBATH OMBIT.

METAIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare 0CBOSHHMS MPOrpaMMbl TI0O MaTeMaTUKe Ha YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus y o0ydaromierocss OyayT cpopMUpOBaHEl MeTanpeaAMeTHbIe
pe3yJabTaThl, XapaKTePU3YIOIIHECS OBJIAZICHUEM YHUBEPCATbHBIMU
MO3HABATE/IbHBIMM ~ JICHCTBUSMHU,  YHUBEPCAIBHBIMH  KOMMYHHUKATUBHBIMHU
JCHUCTBUSIMHM U YHUBEPCATBHBIMU PETYJISATUBHBIMM JICHCTBUSMHU.

Io3HaBaTe/IbHBbIC YHUBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
ba3oBble Jlornyeckne aeicTBUA:

BBISIBJISITh M XAPAKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MATEMATHYECKUAX
OOBEKTOB, TIOHSTHH, OTHOWIEHWHA MEXIy TMOHATUIMH, (HOPMYIUPOBATH
ONPENEIICHNS MOHATHNA, YCTAHABIMBATL CYLIECTBCHHBIN MPU3HAK Kaccu(uKamuu,
OCHOBaHMS J1j1s1 000OIICHHS M CPABHECHHMSI, KPUTEPUU TPOBOIMMOIO aHAIN3a,



BOCIIPUHUMATh,  (QOPMYIMpPOBaTh M  NPeoOpa3oBBIBATE  CY)KICHUS:
YTBEPAUTENbHBIC U OTPULATENIBHBIE, €AMHUYHBIC, YACTHBIE U OOLIUE, YCIIOBHBIC,

BBISIBJISITH MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUMS
B (paKkTax, AAHHBIX, HAOIIOACHUSAX W YTBEPKACHUSX, MPEIIararb KPUTCPUH IS
BBISBJICHHS 3aKOHOMEPHOCTENA W ITPOTHUBOPEUNIA,

JIeNIaTh BBIBOABI C MCIHOJb30BAHUEM 33aKOHOB JIOTMKH, ACAYKTUBHBIX W
WHAYKTUBHBIX YMO3AKIHOYCHHNA, YMO3AKIIFOUEHUH M0 aHAJIOTHH,

pa3dupaTth OKa3aTeIbCTBA MATEMATUYECKUX YTBEPXKACHHUN (MPSAMbIE U OT
OPOTUBHOIO), TMPOBOJUTH CAMOCTOSATENBHO JIOKA3aTEIbCTBA MATEMATHYECKHAX
(haKTOB, BBICTPAMBATH APrYMEHTALMWIO, NPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
OPUMEHATh METOJ MATEMATUYECKOM WMHIAYKIUH, OOOCHOBBIBATH COOCTBEHHBIE
paccyKICHUS,

BbIOMpaTh Crmoco0 pelicHuss ydeOHOW 3amaun  (CpaBHUBATh HECKOJBKO
BApHAHTOB  pEUICHMs, BbIOMpaTh HamOoJee MOAXOMAUIMA ¢ Yy4ETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPUEB).
ba3oBbie ucciaenoBarebckue 1elicTBUS:

UCIOJb30BaTh BONPOCHI KaK MCCIEAOBATENBCKUIT WHCTPYMEHT IMO3HAHWS,
(GopMymupoBaTh  BONPOCHI,  (PUKCHPYIOIIME  MPOTUBOpPEUME,  Npoldiemy,
CaMOCTOSITENIbHO YCTAHABIIMBATh MCKOMOE W JAaHHOE, (POPMHPOBATH TUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UILINIO, MHCHHUE,

OPOBOANTH M0 CAMOCTOSITEIBHO COCTABICHHOMY IIJIAHY OSKCIIEPUMEHT,
UCCIICIOBAHUE TI0 YCTAHOBJICHWUIO OCOOCHHOCTEH MAaTreMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXKAY COOOM;

CaMOCTOATELHO (POPMYJIMPOBATh OOOOIICHHWS W BBIBOJBI MO PE3yJibTaTaM
OPOBECAEHHOTO  HAOMIOACHMS,  MCCICAOBAHWSA, OSKCIICPUMEHTA, OLECHUBATH
JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIBTATOB, BEIBOJIOB U OOOOIICHHI;

OPOrHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, A TAKXKE BBIABUIATH
PEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ napopmanueii:

BBISIBJISITH  HEAOCTATOYHOCTh M M30BITOYHOCTH MH(POPMALMH, JaHHBIX,
HEOOXOMMBIX JJIsl PELICHMS 3a1a4H;

BbIOMpAaTh, AHAIM3UPOBATh, CHCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM NIPEICTABICHHUS,

BBIOMpPaTh (popmy mpenactaBiaeHuss WHOpPMAIMM W WIIIOCTPUPOBAThH
pelacMbIe 331a41M CXEMaMHK, JuarpaMmmMamMu, HHOM rpagukoil u nx KOMOMHAMSMU;

OLICHWBATh HAAEKHOCTh MH(POPMALMK MO KPUTEPHSIM, MPEMTOKECHHBIM WA
c(OPMYJIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIE Y4eOHbIe AeiCTBUS



BOCIIPUHUMATh U (POPMYJIHPOBATE CY>KICHHUS B COOTBETCTBUM C YCIIOBUSIMU U
HeJsiMA  OOIIEHMS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOK TOYKY 3PCHHS B
YCTHBIX M MUCBMEHHBIX TEKCTAX, JABaTh MOSCHEHWS IO XOAY PCLICHUS 33Ja4u,
KOMMEHTHPOBATh MOTYUYEHHBIA PE3YbTar,

B X0/¢ OOCYXKIEHUS 3aAaBaTb BONPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npoOJieMbl, pPEIIAcMON 3a7aud, BBICKA3bIBATh W/ECH, HALECJICHHBIE HA TOMCK
PELIEHUS, CONMOCTABIATh CBOM CYXKIACHHUS C CYXKICHUSMHU JPYIMX YYaCTHUKOB
avanora, oOHApYXMBaTh PA3JIMUME M CXOACTBO MO3ULMI, B KOPPEKTHONH (opme
(opMyITMPOBATH PA3HOIIACHS, CBOM BO3PAKCHHUS,

NPEICTABISATh PE3YIbTAThl PEIICHUS 3a/1a4M, SKCIEPUMEHTA, UCCIICIOBAHMS,
NPOEKTa, CaMOCTOSATENIBHO BBIOMpPATh (QOpMaT BBICTYIUICHHS C YYETOM 3ajad
NPE3EHTALNN U OCOOCHHOCTEH ay TMTOPUH;

NOHAMATh W MCIOJIB30BATh MPEUMYIICCTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboTBl MpU pEMICHUM YYEOHBIX MAaTEMATHYECKUX 33]a4, NPUHUMATh LETb
COBMECTHOH JEATENIbHOCTH, IUIAHUPOBATh OPraHu3alui0 COBMECTHON paloTshl,
pacnpeacnaTe BUABI padOT, MOrOBAapHBATHCS, OOCYKIaTh MPOLECC M PE3YJbTAT
paboThl, 0000IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

Y4acTBOBAaTh B IPYNIOBBIX (opmax paboTel (00CYkKAcHHs, OOMEH MHEHUA,
«MO3TOBBIE IITYPMBI» W  WHBIC), BBINOJHATH CBOK 4YacTb paboOThl U
KOOPAVMHHUPOBATb CBOM JECHCTBHS € JIPYIMMHM WJICHAMW KOMAH[bI, OLEHUBATh
KaueCTBO pe3yJibTara M Ka4yeCTBO CBOETO0 BKIaAa B OOWIMA pe3ysbTar Io
KpUTEPUsIM, C(HOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

PeryasitTuBHbIC YHHBEpPCaJbHbIC y4eOHbIC AelicTBUS
Camoopranusanusi:

BBISIBJIATh NPOOJEMBI IJIsl PELICHUS B KM3HEHHBIX M YUEOHBIX CUTYyaLUsX,
OPUEHTHPOBATHCS B PA3JIMUYHBIX MOIX0AAX MPUHATHS PEMICHUN (MHANBUAYAIBHOE,
IPyNIoBoe),

CaMOCTOSITENTILHO COCTAaBJIATh IUIAH, AJTOPUTM PEHICHHS 3a1aud (WM €ro
YacTh), BBIOMPATh CHOCOO pEHICHUS C YYETOM MMEIOUIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBAaTh W KOPPEKTUPOBATH BAPHUAHTHI
peLeHuii ¢ y4éTOM HOBOM MH(pOPMALIHH.

CaMOKOHTPOJ/Ib, 3MOLIHOHAIbHBINH HHTE/LJIEKT:

BIIAJIETh CIIOCO0AMM CAMOIPOBEPKH, CAMOKOHTPOJIS NPOLIECCa U PE3yJIbTaTa
PELIECHUS] MAaTEMATUYECKOM 3a1auk, peIIeKCHH,

OPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUN 33]a4H,
BHOCUTh KOPPEKTHBBI B JICATEIBHOCTH HAa OCHOBE HOBBIX OOCTOSITENLCTB,
HAlICHHBIX OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHWBATH COOTBETCTBUE PE3YJbTATA JNEATEIBHOCTH MOCTABICHHONW LENH U
YCIOBUSIM, OOBSCHATH MPUYMHBI JOCTHXKCHUS UIIN HE TOCTHXKEHUS LEJIN, HAXOAUTh
OMUOKY, JaBaTh OUEHKY MPUOOPETEHHOMY OMBITY,

BBIPKATh 3MOLMW MPH M3YUYECHUM MATEMATHYECKUX OOBEKTOB M (PAKTOB,
JaBaTh SMOLMOHAIBHYIO OLIEHKY PELICHUS 331a4H.

HPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 7 kjaacce 00y4YarOUMics MOJyYHT CIIEAYOUINE MPEAMETHBIE
PE3yJIBTATHI:

Yucaa v BBIYUCTCHUS

ParmonaneHele yncia.

[lepexoauth OT OIHOW (QOPMBI 3aMMCH YUCEN K APYroi (mpeoOpa3oBbIBATH
JECATHYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYK) B JECATHYHYIO, B
YaCTHOCTU B OECKOHEUHYIO ACCATUYHYIO TPOOB).

Hcnonb30BaTe NOHATHS MHOKECTBA HATYPAJIBHBIX YMCEN, MHOKECTBA LIEIBIX
YUCEJI, MHOYKECTBA PALUMOHAIBHBIX YHMCENI NPU PELICHUM 3a4a4, IMPOBEACHUHU
PpacCy>KAECHUIN A TOKA3aTEIbCTB.

[TonrMark 1 OOBACHATH CMBICH MO3WLIMOHHON 3aMACH HATYPAJIBHOTO YHCIIA.

CpaBHUBAThL U YNOPSIAOYMBATH PALIMOHATIBHBIE YHACTA.

BBINONHATE, coYeTas yCTHBIE M MUCBMEHHBIC NPHEMBI, APUPMETHUCCKHE
JNEUCTBUS ¢ PALMOHAIIBHBIMHU YMCIIAMU, UCIOJIBb30BATh CBOWCTBA YMCE U NPABUJIA
JEUCTBUN, MPUEMBI PAlIMOHAIIBHBIX BEIYUCIICHUI.

BBINONHATE AEHCTBUS CO CTENEHIMU C HATYPAIBHBIMU MTOKA3ATEIISIMH.

Haxomuths 3HAYEHUs YMCIIOBBIX BBIPAKEHUHN, COACPXKAIIMX PALMOHAIIBHBIC
YHCJIA W CTENEHW C HATypPaIbHBIM ITOKA3aTEIEM, MPUMEHSATh Pa3HOOOpPa3HBIE
crocoObl M TPUEMBI BEIYHCIIEHUS, COCTABIIATh U OLICHUBATH YHCIIOBBIE BBIPAKEHUS
IPH PELICHUY NPAKTHYECKUX 3314 U 33124 U3 APYTUX YUEOHBIX MPEAMETOB.

OKpyrnsaTe 4ucaa € 33JaHHOM TOYHOCTBIO, A TAaKXKE IO CMBICTY
MPAKTUYECKONM CHUTYyalWHW, BBIIOJHATE TPUKUAKY M OLEHKY pe3yibTara
BBIYHACIICHUN, OLCHKY 3HAYECHWI YHUCIIOBBIX BBIPOKECHUN, B TOM YHCIE IIPH
PELICHUH NMPAKTHYECKUX 3a1a4.

Pemare TekcTOBBIE 3agauM apu(PMETHUYECKMM CHOCOOOM, HCIIOJIB30BATh
TAOJIMIBI, CXEMBI, YEPTEXKHU, APYTME CPEACTBA TMPEACTABICHUS JaHHBIX TPU
PELICHUH 3a/1a4.

Pemare MpakTUKO-OPUEHTHUPOBAHHBIE 3a[a4YM, CBS3aHHBIE C OTHOLICHUEM
BEJIMYUH, MPONOPLUMOHAIBHOCTBI) BEJIMYMH, MPOLECHTAMH, WHTEPIPETHPOBATH
PE3yJIbTAThl PELICHUS 3a7a4 ¢ YYETOM OTrPAaHUYCHMIA, CBA3AHHBIX CO CBOMCTBAMH
paccMaTpUBaAEMbIX OOBEKTOB.



J1eTMMOCTb.

JIOKa3bIBaTh U MPUMEHSATH NPU PELLICHUN 3314 MPU3HAKU ACIIMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3Haku ACIIMMOCTH CYMMbI U TPOU3BEACHUS LIETBIX YUCET.

PacknanpiBaTe HA MHOKMTENIM HATYPAJIBHBIE YMCTIA.

CBOOOJHO OMEpUPOBaTh MOHATUSAMHU. YETHOE YHUCIIO, HEYETHOE YHUCIO,
B3aUMHO MPOCTHIE YNCIIA.

Haxomute HauOosbmuii oOUMIi ACIUTEh U HAUMEHbIIEE OOLIEE KPAaTHOE
YUCEN U UCTIOJIB30BATE UX MPU PELICHUM 3344, TPUMEHATH aNroputM EBKnuaa.

OnepupoBarb NOHATHEM OCTaTKa IO MOIYJI0, NPUMEHSATH CBOWCTBA
CpaBHEHUU 110 MOLYIIO.

AuredpanvecKkue BbIPpAKEHHS

BrIpaxkeHus ¢ NEpEMEHHBIMU.

Hcnonb30Bare anreOpamyecKyrd TEPMHHOJIOTHIO M CUMBOJIMKY, TPUMEHSTH
€€ B IMpoLiecce OCBOCHUS YyUEOHOr0 MaTepuraa.

Haxonute 3HaueHHs OyKBEHHBIX BBIPAKCHHIA MPU 3aJaHHBIX 3HAYEHUSX
NEPEMEHHBIX.

Hcnones30Bare  MOHATHE  TOXKAECTBA,  BBINOJHATH  TOXKJICCTBEHHBIE
npeoOpa3oBaHus BEIPAKEHUI, TOKa3bIBaTh TOKIECTBA.

MHOro4JIeHBbI.

BemonHaTe  npeoOpa3oBaHus  LEJIOTO  BBIPQKEHUWS B MHOTOYJICH
NPUBEICHUEM MOJOOHBIX CIIAracéMbIX, PACKPBITHEM CKOOOK.

BBINONMHATE ACHCTBUS (CTOKEHUE, BBIYMUTAHUE, YMHOKEHUE) C OJJTHOWICHAMH
¥ C MHOTOWICHAMH, MPUMEHATH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT u
KyO CyMMBI, KBaapar U KyO pPa3HOCTH, Pa3HOCTb KBAAPATOB, CYMMa W PAa3HOCTh
KyOOB), B TOM YHCJIE ISl YIPOIUEHHS BBIYMCICHUH.

OCYIIECTBIIATG  PA3JIOKEHUE MHOTOWICHOB HA MHOMKMTEIM C TOMOILBIO
BBIHECCHHS 33 CKOOKM OOLIET0 MHOKUTENS, FPYNIUPOBKH CIIAracMbIX, MPUMEHSIS
(OpMYJTBI COKPAIIEHHOTO YMHOKEHUS.

[TpumensTh MpeoOpazoBaHUs MHOTOUIEHOB ISl PEIICHUS! PA3JIMYHBIX 33144
W3 MATEMATHKH, CMEKHBIX IIPEIMETOB, U3 PEATBHON MTPAKTHAKH.

Hcnonb3oBark CBOMCTBA CTENEHENH C HATYpPajIbHBIMU ITOKA3aTEIsAMH JUISA
npeoOpa3oBaHUsl BIPAKECHUH.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHHBIE YpaBHEHUS C OJHOM INEPEMEHHOW, NMPUMEHss IpaBUiIa
nepexoaa OT UCXOJHOTO YPABHEHHMS K PABHOCUIIBHOMY eMy. [IpoBepsTh, sBuseTcs
JIM YACTIO KOPHEM YPABHEHUSI.

[TonOupare TpuUMEpPBl Map YMCEN, SBISIFOLMIMXCS PEHICHUEM JIMHEHHOTO
VPABHEHUS C ABYMS IEPEMEHHBIMHU.



CTpouTh B KOOPAWHATHOW TMJIOCKOCTH Tpa(UK JIMHEHHOTO YPAaBHEHUS C
JABYMsI TIEPEMEHHBIMH, TOJB3YSCh TPAPUKOM, NPHBOIUTH NPUMEPHI PEIICHUS
YPaBHEHHUSI.

Pemare cucTeMbl IBYX TUHEHHBIX YPABHEHUI C ABYMsI IEPEMEHHBIMU, B TOM
qyucIie rpaduyecKH.

CocraBidaTh W pewiarh JIMHCHHOEC YPAaBHEHUE WM CHCTEMY JIMHEHHBIX
YPaBHECHUHA TIO YCIOBUIO 33a4M, WHTEPIPETUPOBATE B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4M MOy YSHHBII pe3ybTar.

DOyHKIUU

Koopaunars! u rpadguku.

H3o6paxkaTe HA KOOPAMHATHOW MPSAMON TOYKH, COOTBETCTBYIOIINE 3aIaHHBIM
KOOpAMHATAM, JIY4YH, OTPE3KH, UHTEPBAJIBL, 3aMUCHIBATH YACIOBBIE TPOMEKYTKH Ha
anreOpanveCcKoOM SI3bIKE.

OTMeuars B KOOPAMHATHOM MIIOCKOCTH TOYKHU MO 3aJaHHBIM KOOPIMHATAM.

OYHKLHH.

CrpouTs rpaduKy TUHEHHBIX QYyHKIWIA.

OnucelBaTh € MOMOUIBIO (PYHKIMA W3BECTHBIE 3aBUCHUMOCTH MEXKIY
BEIIMYMHAMU. CKOPOCTb, BPEMsl, PACCTOSHUE, LIEHA, KOJIMYECTBO, CTOMMOCTD,
POU3BOJUTEIILHOCTb, BPEMSL, 00BEM PaboTHI.

Haxoaute 3HaueHne (pyHKIMU N0 3HAYEHUIO €€ apryMEHTa.

[Tonnmare rpaduyecknii cnoco® MPEACTABICHHAS M aHaW3a MHPOpPMALWH,
W3BJIEKATh U MHTEPIPETUPOBATh HHPOPMALMIO U3 TPaUKOB PEATBHBIX MMPOLIECCOB
1 3aBUCHMOCTEMN.

Hcnonb3oBare cBoicTBa (QYHKIMI JUis aHaim3a Tpa@uKOB pealbHbBIX
3aBUCUMOCTEN (HYMM (PYHKLIMH, TPOMEXKYTKA 3HAKOMOCTOSHCTBA (PYHKLIHH,
OPOMEXKYTKHA BO3pacTaHuss U yObIBaHWs (DYHKUIMHU, HAnOONbIIECE U HAUMEHBILICE
3HAUEHUS (PYHKLIHH ).

Hcnonb3oBare rpaguiku U KCCIAEA0BAHUS MPOLIECCOB U 3aBUCUMOCTEN, TPH
PELICHUH 3a1a4 U3 APYTUX YYEOHbBIX TPEAMETOB H PEATbHOM KU3HH.

K koHIty 00yueHus B 8 kiacce oOy4arouuiicss HOJYYHUT CAETYIOIIME MPEIMETHBIC
PE3YJIIBTATHI:
Ymucaa v BbIYUCICHHUS
HppanmonanbHbie Yyucia.
[loHumare ¥ WKCHOJIB30BATh MPEACTABIICHUS O PACIIUPEHUU YHUCIOBBIX
MHOKECTB.
CBOOOJHO ONEPUPOBATH MOHATUSAMU: KBAJAPATHBIN KOPEHB, apu(PMETHUECKHIA
KBAJIPATHBIA KOPEHb, UPPALMOHAIIBHOE YUCII0, HAXOAUTh, OLCHUBATH KBAAPATHHIC
KOPHM,  MCHOJI3Ys NP HEOOXOJUMOCTH  KAJbKYJISATOP,  BBIMOJIHAThH



npeoOpa3oBaHusl BBIPAKCHUH, COACP)KALIMX KBAAPATHBIE KOPHHW, WCHOJB3Ys
CBOMCTBA KOPHEN.

Hcnonbs30Bare HaYalbHBIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX
YHCEJT ISl CPABHEHUS, OKPYIJICHHS W BBIYMCIICHUH, N300PaKaTh NCHCTBUTENBHBIE
YHCJIa TOYKaMA Ha KOOPAUHATHON IIPSIMOM.

Hcnonb3oBare 3amucu OONBIIMX W MAIBIX YUCEN C MOMOIIBIO JECATUYHBIX
apobeii m creneHeil uucna 10, 3anmmMchIBaTH M OKPYIJISTH YHCIOBBIE 3HAYCHUS
PEATIBHBIX BEJIMYMH C UCIIOJIB30BAHUEM PA3HBIX CUCTEM M3MEPEHHUIA.

J1eTMMOCTb.

CBOOOJHO OMEpUPOBATH NOHITHEM OCTAaTKA MO MOJYJIK, MPUMEHSThH
CBOICTBA CPaBHEHUH MO MOAYJIKO, HAXOAUTh OCTATKA CYMMBI U MPOU3BEICHUS 10
JAHHOMY MOJYJIHO.

AaredpanvecKkue BbIPpAKEHHS

JIpoOHO-paluOHAIBHBIE BEIPAYKCHUSI.

HaxomuTe A0MyCTHMBIE 3HAQUEHUS MEPEMEHHBIX B JIPOOHO-pALlMOHATBHBIX
BBIPOKECHUSIX.

[IpuMEHSITH OCHOBHOE CBOMCTBO PALMOHAILHOM IPOOH.

BeimonHsATe npuBeacHrE anredpandeckux ApoOei K oOleMy 3HAMEHATENIO,
CIIOXKEHUE, YMHOXKEHUE, ACTICHUE anreOpandyeckux ApoOei.

BBINONMHATE TOKAECCTBEHHBIE MPEOOPA30BaAHUS PAMOHATIBHBIX BBIPAKCHHIA.

[TpumeHsTh MPeoOpa3oBaHMs BEIPAKEHUHN AJIsl PEIICHUS PA3JIMUHbIX 33134 U3
MAaTEMATUKH, CMEKHBIX MPEAMETOB, U3 PEATbHON NPAKTUKH.

CreneHu.

[IpuMEHATH TOHATAE CTENEHM C LENBIM  [OKA3aTeJIeM, BBINOIHATH
npeoOpa3OBaHUsl BEIPAKEHU, COAECPKAIMX CTENEHH C LENBIM TOKA3aTENIEM.

HppaumoHaNTbHBIE BBIPAYKEHUS.

HaxomuTts 10nyCTUMBIE 3HAUECHHUSI IEPEMEHHBIX B BBIPLKEHUX, COACPIKALLMAX
apu(PMETUUECKNE KBAIPATHBIE KOPHU.

BeimonHATe npeoOpa3oBaHuss MPPALMOHAIBHBIX BBIPAKEHUH, HCIOIb3Ys
CBOMCTBA KOPHEH.

YpaBHeHHS U HEPABEHCTBA

Pewars KBaapaTHbIE YPABHEHHSI.

Pemats 1poOHO-pallMiOHAIBHBIE YDABHEHMS.

Pewlare MHEHHBIE ypaBHEHUS C NAapaMETPaMHU, HECIOKHBIE CHCTEMBI
JINHENHBIX YPABHEHHUH € IMapaMeTPaMHu.

[TpoBOAUTE MCCIEAOBAHUS YPABHEHUI U CUCTEM yYPABHEHWM, B TOM YHCIE C
OPUMEHEHUEM Trpa@UuecKuX MPEACTABICHUI (yCTaHABIMBATH, HWMEET JIU
VPABHEHUE WM CHCTEMA YPAaBHEHWMH PEIICHHS, €CIIA MMEET, TO CKOJIbKO, U
poyee).



[TepexoauTh OT CIIOBECHOH (DOPMYJTUPOBKM 3adaud K €€ alreOpanydecKon
MOJEIM C TIOMOLIBK) COCTABJICHHS YPAaBHCHHsS WM CHUCTEMBI YPaBHCHWH,
WHTEPIPETUPOBATH B COOTBETCTBHH ¢ KOHTEKCTOM 331a4H MOJIYYCHHBIN pE3yJIbTar.

[IpuMeHATh CBOMCTBA YHMCIIOBBIX HEPABEHCTB JUISl CPaBHEHMS, OLICHKH,
pelIarhy JIMHEHHBIE HEPABEHCTBA C OJHOW IMEPEMEHHON W WX CHCTEMBI, aBaTh
rpaQuyecKyr0 WUTIOCTPALMID MHOXKECTBA PEIICHWH HEPABEHCTBA, CUCTEMBI
HEPABEHCTB.

DOyHKIUU

[ToHrMare W KCMONB30BATh (PYHKIMOHAIBHBIC MOHATHS M S3bIK (TEPMUHBL,
CUMBOJIMYECKME OOO3HAYCHHS), ONPEACNATh 3HAYCHHE (PYHKIMH TO 3HAYCHHIO
apryMeHTa, OMpeAcsaTh CBOHCTBA (PYHKIMU MO €€ rpaduKy.

Crpouts rpaduku QpyHKIMH , ONUCHIBATH CBOWCTBA YMCIOBON (DyHKIMU MO
e€ rpaduky.

K koHIy 00yueHus B 9 kiacce 00y4yarOUMiics MOJyYHT CIIEAYOUINE MPEAMETHBIE
PE3YIBTATHL:

Yucs1a 1 BIYHCICHHS

CB0OOOJHO OnEepUpoBaTh NOHITHAMH. KOPEHb #-H CTENEHW, CTENEHb C
panvoHANBHBIM ITOKA3aTeNleEM, HAaXOAWTb KOpPEHb #-H  CTENEHHW, CTENEHb C
PALMOHAIBHBIM TIOKA3aTEJIEM, HWCHOJB3Yysl NPH HEOOXOAMMOCTH KAJIBKYJSTOP,
[IPUMEHATE CBOMCTBA KOPHS /-l CTENEHH, CTENEHH € PALMOHATIBHBIM [TOKA3aTEIEM.

Hcnonb30Barhk MOHATHE MHOYKECTBA JIEWCTBUTEINBHBIX YHCEN MPU PELICHUH
3a7a4, MPOBEIECHUH PACCY)KAEHUN U 10KA3aTEIbCTB.

CpaBHEBaTe M  yHOPSNOYMBATH JCHCTBUTEIBHBIE YHMCIA, OKPYIJIATH
JNEHCTBUTEIBHBIE YUCIIA, BBITOIHATh MPUKUIKY pe3yJibTara BBIYMCIEHHAN, OLICHKY
YN CJIOBBIX BBIPOKCHUI.

AJredpanvecKue BbIPaKeHust

CBOOOJHO OMEpUPOBATh MOHATHEM KBAAPATHOTO TPEXWICHA, HAXOIWUTh
KOpHU KBaJApaTHOTO TPEXUJICHA.

PacknaneiBars KBapaTHbIN TPEXUIEH HA JTUHEWHBIE MHOYKATEITH.

YpaBHeHHS U HEPABEHCTBA

Pewrare JMHEHBIE W KBaApaTHBIE YPABHEHUS, YPABHEHHs, CBOAALIMECA K
HUM, TPOOHO-PALIMOHAIIBHBIE YDABHEHHSI.

Perrare HECI0KHBIE KBAAPATHBIE YPABHEHUS € TAPAMETPOM.

Pewrare nMHEWHBIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIB30BATH
METOJT MHTEPBAIOB, M300pPaKaTh PEUICHHE HEPABEHCTB HA YMCIIOBOW MNPSIMOM,
3anUChIBAaTh PELLIEHHAE C IIOMOIIBLK CUMBOJIOB.

Pewrare cuctemMbl ABYX JIMHEWMHBIX YpPaBHEHWN C JABYMS [EPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUI, B KOTOPBIX OJHO YPABHEHUE HE ABJIACTCSA JTUHEHHBIM.

Perrare HECI0KHBIE CHCTEMBI HEJIMHENHBIX YPABHEHUH € TAPAMETPOM.



[TpuMeEHITh METO/IBI PABHOCWIBHBIX TPEOOPA30BAHUM, 3aMEHBI IEPEMEHHOI,
rpauyecKoro METOAa NPy PELICHAN YPaBHEHUH 3-i 1 4-i1 cTeneHei.

Pemare  cuCTEMBl  JIMHEHHBIX  HEPABEHCTB, CUCTEMBI  HEPABCHCTB,
BKIIFOYAKOIIME KBAAPATHOE HEPABEHCTBO, M300paXkaThb PELICHHE CUCTEMBI
HEPABEHCTB HA YHCIIOBOM MPSIMOM, 3alTMCHIBATH PEIICHUE C MIOMOIIBI0 CUMBOJIOB.

Pemare ypaBHEHMs, HEpPaBEHCTBA M WX CHCTEMBI, B TOM YHCJIE C
OTPAHUYEHUSMH, HATPUMED, B LIEIIBIX YACTIAX.

[TpoBOMTE HCCNEAOBAHUSI YPABHEHUH U CUCTEM YPABHECHHIA, B TOM YHUCIIE C
OPUMECHEHUEM Trpa@UUecKuX MPEACTABICHUI (yCTaHABIMBATHL, WMEET JIU
YPaBHCHUE WM CUCTEMA YPABHEHWI PELICHUS, €CIA HMMEET, TO CKOJIbKO, W
poyee).

Pemate TEKCTOBBIE 3a7auu  aNreOpauyecKuM CHocoOOM ¢ MOMOIIbIO
COCTaBJICHUS YPABHECHHIA, HEPABEHCTB, X CUCTEM.

Hcnonb30Bark ypaBHEHWS, HEPABEHCTBA W MX CHCTEMBI JUISl COCTABJICHUS
MaTeMaTHYeCKOW MOJEIN peabHON CHUTyallid WIM MPUKIAJIHOW 3a1aud,
WHTEPIPETUPOBATH MOy YCHHBIE PE3YJIBTAThI B 33JAHHOM KOHTEKCTE.

YucioBble NOC/IEA0BATEILHOCTH H IPOTPecCHH

CBOOOJHO OMEepupoBaTh MOHATUSAMHU. 3aBUCHMOCTb, (yHKUMA, Trpaduk
(yHKIMH, mOpsMas OPONOPUUOHATBHOCTh, JHHEWHas (yHkums, oOpaTHas
MPOMOPIMOHAIEHOCTS, Mapadoiia, runepoosia, KyCOYHO-3a1aHHast (PyHKIIUS.

HccnenoBate pyHKUMIO 1O €€ rpaduKy, yCTAaHABIMBATH CBOMCTBA (PyHKIMNA:
00nacTh OMNPEAEIICHUsI, MHOXKECTBO 3HAUYEHWH, HYIM (PYHKLHMH, HTPOMEKYTKH
3HAKOMOCTOSIHCTBA, NPOMEXYTKH BO3pacTaHusi W yObIBaHWs, YETHOCTh W
HEYETHOCTh, HAMOOBIIECE U HAMMEHBIIEE 3HAYCHHSI, ACUMITOTHI.

Pacno3HaBath KBajpaTHUHyr (QyHKIWIO 1O (HopMyIie, MPUBOINTE TPHUMEPHI
KBaJIPaTHUHBIX ()YHKIMI U3 peanbHOMN KU3HU, PU3UKK, TEOMETPUH.

Onpenensars MoJIoKeHUE rpaduka KBAAPATUYHON (PYHKLHMH B 3aBUCUMOCTH
0T €€ KO3(PPUIIMEHTOB.

Crpoute rpaQuk KBagpaTWyHOW  (YHKIMM, ONKCHIBATH  CBOWCTBA
KBaIPaTUYHON PyHKIMHK 1O €€ rpaduKy.

Hcnonb30Bark CBOMCTBA KBAAPATUYHON (DYHKIMH [Tl PELLICHHUS 3a/1a4.

Ha npumepe kBaapatnuHoil pyHkumu cTpouth rpaduk Qynkumu y =affkx +
b) + ¢ ¢ momowb nMpeodpa3oBanuii rpaguka GyHKIHA y=f(X).

HWnmrocTpupoBare ¢ MOMOLIBIO Tpaduka pealbHYH) 3aBHCHMOCTh WM
IPOLECC MO UX XaPAKTEPUCTHKAM.

ApupmeTndeckasi 1 reOMeTpuYecKasi NPpOrpeccuu

CB0OOOJHO ONEPUPOBATH MOHATUSAMU: OCIEA0BATENBHOCTD, apUPMETHUECKAS
Y TEOMETPUYECKAs POTPECCHH.



3amaBarh MOCICAOBATEIBHOCTA Pa3HbIMM  CIOCOOAMHU:  ONMCATEIBHBIM,
TaOJIMYHBIM, C IOMOIIBIO0 (POPMYJIBI 71-TO YIIEHA, PEKYPPEHTHBIM.

BBINONMHATE  BBIYMCIAEHUS C€  HWCHOJB30BaHWEM (POpMyNn #-ro  4jeHa
apu(PMETUUYECKON U TEOMETPHUECKON MPOrPECCHIA, CYMMBI TIEPBBIX #1 YJIEHOB.

H3o6paxkaTe 4ieHBl MOCIEAOBATEIBHOCTH TOYKAMM HA KOOPAMHATHOM
TUIOCKOCTH.

Pemares 3amaum, CBS3aHHBIE C YMCIIOBBIMHM MOCJIEAOBATEIBHOCTAMHU, B TOM
YHCJIE 33a41 U3 PEATBHOH JKU3HH (C MCMOJb30BAHUEM KaIbKYJIATOPA, HH(PPOBBIX
TEXHOJIOTHIA).

PacnozHaBath W OPUBOJUTH NPUMEPBl KOHEYHBIX M OCCKOHEYHBIX
NOCTEAOBATENBHOCTEN, OTPAHMYEHHBIX  MOCIEN0BATEIBHOCTEH, MOHOTOHHO
BO3pacTaroIUX (YOBIBAIOUINX ) MOCJICI0BATEILHOCTEM.

HmeTes npeacTaBieHre 0 CXOAMMOCTH MOCIEA0BATEIbHOCTH, YMETh HAXOAUTh
CYMMY OECKOHEYHO YOBIBAIOUICH r€OMETPUYECKOM MPOTrPECCUH.

[IpUMEHITh METOA MATEMATHUECKOW MHAYKIIAW [TPHA PELICHUH 3a]a4.
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PELICHNH 3a7a4

IlosTrOpenue. Pemenue 3anad us
peanbHON NMPAKTUKU HA YacCTH,

9 apoOu, MPOLIEHTHI, TPUMEHEHHE
OTHOLIEHUN U MPONOPLUHA NPH
peleHny 3aaa4
IlosrOpenue. PeanbHele

10 3aBUCUMOCTH, PELICHUE 3a0a4 Ha
IBW)KEHUE, padoTy, MOKYIIKH, HAJIOTH

1 KonTponpHast pabora o Teme
"PanmoHanpHble yucna"

12 Koopaunara Touku Ha npssMON

13 Hucnosble MIPOMEKYTKH

14 Hucnosble MPOMEKYTKH

15 Paccrosinue mexay ABYyMsl TOUKaMU
KOOPJAWHATHOM NPSIMOU
IIpsamoyronpHas cucrema

16 koopauHat. Adcuucca U opauHaTa
TOYKH Ha KOOPJAUHATHOMN IJIOCKOCTH
IIpsamoyronpHas cucrema

17 koopauHat. Adcuucca U opauHaTa
TOYKH Ha KOOPJAMHATHOMN IJIOCKOCTH

18 IIpumeps! rpaduKoB, 3aTaHHBIX
bopmyramu

19 Urenue rpaduKOB peanbHbIX
3aBUCHUMOCTEN

20 @DyHKIMOHAIbHbIE 3aBUCUMOCTH

MEXKAY BCJIMYHNHAMU




[onsitne pynkumn. PyHKUUSA KakK

21 MaTeMaTHYECKast MOJENb PEATBHOTO
nporecca
[onsitne pyHkunn. PyHKUUS KakK

22 MaTeMaTHYECKast MOAEb PEATTBHOTO
nporecca
[onsitne pyHkunn. PyHKUUS KakK

23 MaTeMaTH4YECKast MOAEb PEATTBHOTO
nporecca

iy ObnacTb onpeneneHus u 00J1aCTh
3HaYeHUN PyHKLIUU

25 ObnacTb onpeneneHus u 00J1aCTh
3HaYeHUN PyHKLIUU

26 CrniocoOwl 3ananust GyHKIIUU

27 I'paduk pyHkumMu

28 KonTponbHast pabora o Teme
"KoopauHats! u rpaduku. @yHkuun"
BripaskeHue ¢ nepeMeHHBIMU.

29 3HaueHue BhIPAXKEHUs C
NIepEMEHHBIMU
BripaskeHue ¢ nepeMeHHBIMU.

30 3HaueHue BhIPAXKEHUs C
NepEMEHHBIMU
BripaskeHue ¢ nepeMeHHBIMU.

31 3HaueHue BhIPAXKEHUs C
NepEMEHHBIMU

17 IIpencraBnenune 3aBUCUMOCTH MEXIY

BEJINYMHAMH B BHIE (POPMYIIBI










VYMHOKEHUE U AejIeHHe

60
MHOTQUJIEHOB

61 YMHOXEHUE U [eJIeHNe
MHOTQUJIEHOB

62 YMHOXEHHUE U [eJIeHNe
MHOTQUJIEHOB

63 [IpeoOpa3oBanHue LEIOTO BBIPAKEHUS
B MHOT'OUJIEH

64 [IpeoOpa3oBaHme LEIOTO BHIPAKEHUS
B MHOT'OUJIEH

65 [IpeoOpa3oBaHme LEIOTO BHIPAKEHUS
B MHOT'OUJIEH

66 KopHu MHOrOuneHa

67 KopHu MHOrOuneHa
Toxnectso. ToxxnecTBeHHbIE

68 npeoOpa3oBaHus anreOpandecknux
BBIPAKEHU
Toxnectso. ToxxnecTBeHHbIE

69 npeoOpa3oBaHus anredpandecknux
BBIPAKEHHUN
Toxnectso. ToxxnecTBeHHbIE

70 npeoOpa3oBaHus anredpandecKknux
BBIPAKEHHU
Toxnectso. ToxxnecTBeHHbIE

71 npeoOpa3oBaHus anredpandecKknux
BBIPAKEHHUN

7 Toxnectso. ToxxnecTBeHHbIE

npeoOpa3zoBaHus anredpandecKmx







Briaecenune O6H_I6FO MHOKUTECIIA 3a

86
CKOOKU

87 Meroa rpynnupoBKU
KonTponbHast pabora o Teme

88 "@opMyJIbl COKPALLIEHHOTO
YMHOKeHUs"

29 JenumocTb menbix yucen. CpoicTaa
IETUMOCTH

90 JenumocTb menbix yucen. CpoicTaa
NETUMOCTH

o1 IIpocTteie U cocTaBHBIE YUCIA.
YéTHbIE U HEUETHBIC YHCTa

90 IIpusHaku nenumoctr Ha 2, 4, 8, 5,
3,6,9,10, 11

03 IIpusHaku nenumoctr Ha 2, 4, 8, 5,
3,6,9,10, 11
[IpuzHaku 1eTMMOCTH CYMMBI

94 MPOU3BEAECHHNS LIEJIBIX YHUCEN IPHU
peLIeHnH 3a1a4
HauGosbimii o01muii nenurenas 1

95 HauMeHbIee olIIee KpaTHOE IBYX
qucen

96 B3anMuO npocTele uncna

97 Anroputm EBknuna. Jlenenue c
OCTaTKOM

08 CpaBHEHHUSI LIENBIX YUCEIT TIO MOAYJIO
HATypaJbHOIO YHCIa

99 JluneiiHast GpyHKIMS, €€ CBOICTBA










BripaxeHnus ¢ nepeMeHHBIMU

ITosTopenue u 0b6ob1menne. CteneHpb

130 C HAaTYpaJIbHBIM TIOKa3aTeNeM !
[ToBropenue u obodieHne.

131 OnHOUJIEHBI 1 MHOTOUJICHBI. !
ToxnecTBeHHbIE TPeoOpa30OBaHUs
anreOpandecKux BBIPAKEHHIH
[ToBropenue u obodieHne.

132 DopMy bl COKPALIEHHOTO 1
YMHOKEHHS

133 ITosTopenue u 0b6o0IIeHME. !
Koopaunate! u rpaduku.

134 ITosTopenue u 0b6o0IIeHME. !
JluneiiHast QyHKIHS U €€ CBOWCTBA

135 IIpomexyTounas arrecranus 1
IToBropenue u obodmenune. Pemmenne

136 CUCTEM JIMHEMHBIX YPABHEHUH C 1

ABYMA IEPEMECHHBIMU
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8 KUIACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

KonTpoabHbie
Bceero P
padoThI

IIpakTHYeckne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

YHucnoBble HEPABEHCTBA

CBolicTBa YMCIOBBIX HEPABEHCTB

CBolicTBa YMCIOBBIX HEPABEHCTB

W N =

JIoKa3aTenbCTBO HEPABEHCTB

—_ | | |

Hepagsenctso ¢ nepemennoi. Ctporue u
HECTPOTve HEPaBEHCTBA

Hepagsenctso ¢ nepemennoi. Ctporue u
HECTPOTH€ HEPaBEHCTBA

Cnoxenue u YMHOXKCHHE YNUCJIOBBIX
HepaBeHCTB. OLIeHNBaHUE 3HAYEHUS
BbIpa*K€HUA

Cnoxenue u YMHOXKCHHUE YHUCJIOBBIX
HepaBeHCTB. OLieHNBaHUE 3HAYEHUS
BbIpa*KE€HUA

ITonsTHE O peLIeHNH HEPAaBEHCTBA C
OHOM nepeMeHHON. MHOKeCTBO
pelIeHnil HePaBEHCTBA

10

ITonsTHE O peLIeHNH HEPAaBEHCTBA C
OHOH nepeMeHHON. MHOKeCTBO
pelIeHnl HePaBEeHCTBA

11

PaBHOCHIIBHBIE HEPABEHCTBA.
HepaseHncTBo-cnencraue




12

HucaoBble IPOMEKYTKH

JIuHeliHOEe HEPAaBEHCTBO C OAHOU

13 MEPEMEHHON U MHOKECTBO €0 PEeIIECHUN

14 Pemenvie THHENHBIX HEPABEHCTB C OJHOMN
MePEMEHHOIN

15 Pemenvie THHENHBIX HEPABEHCTB C OJHOMN
MePEMEHHOIN

16 Pemennie TMHENHBIX HEPABEHCTB C OJHOMN
MePEMEHHOMN

17 Cucrembl TUHEHWHBIX HEPABEHCTB C OAHOM
MEePEMEHHOMN

13 Cucrembl TUHEHHBIX HEPABEHCTB C OTHOM
MEePEMEHHOMN
Pemennie TEKCTOBBIX 3a/1a4 C IOMOLIBIO

19 JIMHENHBIX HEPaBEHCTB C OAHOU
MEePEMEHHOMN

20 KontponbHas pabota mmo teme
"Hepasencraa"

21 KBagpaTthaele kOpHU

2 Apudmerndecknii KBaapaTHBII KOPEHb U
€ro CBOWCTBA

23 Apudmerndecknii KBaapaTHBII KOPEHb U
€ro CBOWCTBA

24 IIonaTHE MppaLMOHANTBHOIO YUCTA.
JleficTBHA ¢ UPPALMOHAIBHBIMU YUCIIAMHU

25 CaolicTBa AelCTBUI C UPPALIMOHATIbHBIMU
YUCJIaMHU

26 CaolicTBa AelCTBUI C UPPALIMOHATIbHBIMU




qucjaMHu

27

CaolicTBa AelCTBUIN C UPPAaLIMOHATIbHBIMU
YUCJIAMHU

28

CpaBHeHue UppaloOHaJIbHbBIX YUCE

29

CpaBHeHue UppaloOHaJIbHbBIX YUCE

30

MHOkecTBO IEUCTBUTENBHBIX YHCEIL
IIpencraBnenus o paclIMpeHusx
YUCJIOBBIX MHOKECTB

31

JlonycTruMble 3Ha4E€HUsI IEPEMEHHBIX B
BBIPAKECHUSIX, COACPIKALINX
apupMeTHIECKHe KBaIpaTHbIE KOPHU

32

JlonycTruMble 3Ha4E€HUsI IEPEMEHHBIX B
BBIPAXKECHUSIX, COACPIKALINX
apupMeTHIECKHe KBaIpaTHbIE KOPHU

33

ToxnecTBeHHbIE TPe0OpPa30OBaHUS
BBIPAKECHUI, COAEPIKALINX
apupMeTHIECKHe KBaIpaTHbIE KOPHU

34

ToxnecTBeHHbIE TPeOOpPa30BAHUS
BBIPAKECHUI, COAEPIKALINX
apupMeTHIeCKre KBaIpaTHbIE KOPHU

35

ToxnecTBeHHbIE TPeoOpPa30OBaHUS
BBIPAKECHUI, COAEPIKALINX
apupMeTHIeCKre KBaIpaTHbIE KOPHU

36

ToxnecTBeHHbIE TPe0OpPa30OBaHUS
BBIPAXKECHUI, COAEPIKALINX
apupMeTHIECKre KBaIpaTHbIE KOPHU

37

KontponbHas pabota mmo teme
"KBanpaTHblii KOpeHb"




38

KBanpatHoe ypaBHeHUE

39

®dopmya KOpHEN KBaAPATHOTO
ypasHeHus. Konnuectso
NEeUCTBUTEJbHBIX KOPHEH KBaIPATHOTO
YpaBHEHUs

40

dopmya KOpHEH KBaAPATHOTO
ypasHeHus. Konnuectso
JNEeUCTBUTENILHBIX KOPHEHN KBaAPaTHOIO
ypaBHEHUs

41

®dopmya KOpHEH KBaAPATHOTO
ypasHeHus. Konnuectso
NEeUCTBUTENILHBIX KOPHEHN KBaAPaTHOIO
YpaBHEHUs

42

®dopmya KOpHEH KBaAPATHOTO
ypasHeHus. Konnuectso
NEeUCTBUTENIBHBIX KOPHEHN KBaAPaTHOIO
YpaBHEHUs

43

Teopema Buera

44

Teopema Buera

45

YpaBHEHUs], CBOAUMBIE K IUHEHHBIM
YPaBHEHUSAM WM K KBaJpPaTHBIM
YPaBHEHUSAM

46

YpaBHEeHUs], CBOAUMBIE K JINHEHHBIM
YPaBHEHUSAM WM K KBaJPaTHBIM
YPaBHEHUSAM

47

KBanpaTHOe ypaBHEHUE C MapaMeTpoM

48

Pemenne kBagpaTHBIX YPAaBHEHUI C
napameTpamu




Pemenne kBagpaTHBIX YPAaBHEHUI C

49
napamMeTpamu

50 Pemennie kBagpaTHBIX ypaBHEHUN,
COIEPIKALIUX 3HAK MOIYJIS

51 Pemennie kBagpaTHBIX ypaBHEHUN,
COIEPIKALIUX 3HAK MOIYJIS

5 YpaBHEHHE KaK MaTeMaTU4IeCKask MOJEINb
peanbHON CUTyauuu

53 Pemrenne TeKCTOBBIX 3a/1a4 € TIOMOLIBIO
KBaJpaTHBIX yPaBHEHHI

54 KontponbHas paboTa mmo teme
"KBanpaTHble ypaBHEHUs"

55 PannoHanbHbIe BRIpAXKEHUS

56 ToxnecTBeHHbIE TPe0OpPa30OBaHUS
PAaLMOHAIIBHBIX BBIPAKEHUH

57 ToxnecTBeHHbIE TPe0OpPa30OBaHUS
PAaLMOHAIIBHBIX BBIPAKEHUH

58 ToxnecTBeHHbIE TPeOOpPa30BAHUS
PAaLMOHAIIBHBIX BBIPAKEHUH

59 ToxnecTBeHHbIE TPeOOpPa30OBAHUS
PaLMOHAIBHBIX BBIPAKEHUH
Anrebpanyeckast npods. JlomycTrmblie

60 3HAYEHHSI IEPEMEHHBIX B APOOHO-
PaLMOHAIBHBIX BBIPAKEHHUSX
Anrebpanyeckast npods. JlomycTrumblie

61 3HAYEHHsI IEPEMEHHBIX B APOOHO-
PaLMOHAIBHBIX BBIPAKEHHUSX

62 Anrebpanyeckast npods. JlomycTrumblie




3HAYEHHsI IEPEMEHHBIX B APOOHO-
paLMOHANIBHBIX BBIPAKEHUAX

OCHOBHOE CBOWCTBO anredpanyeckon

63 apobu

64 OcCHOBHOE CBOWCTBO anredpanyeckon
apobu

65 CrnoxxeHne 1 BBIYUTAHHUE aNreOpandecKux
npodeit

66 CrnoxxeHne 1 BBIYUTAHHUE aNreOpandecKux
apobeit

67 YMHOXEHUE U JIeIeHue aareOpaniecKux
apodeit

68 YMHOXEHUE U JIeIeHue aareOpaniecKux
npodeit

69 YMHOXEHUE U JieIeHue aaredpaniecKux
npodeit

70 Bossenenne anredpanyeckoii Apodu B
CTETIEeHb

71 KontponbHas padora o teme "Jpobno-
paloHajbHbIE BbIpaKeHUs"

72 JpoOHO-paLinOHaIbHBIE YPABHEHHS
Petnenue npoOHO-paiMoHaIbHBIX

73 YPaBHEHUI, CBOISIINXCS K JIMHEHHBIM
ypaBHEHHSIM
Petnenue npoOHO-paiMoHaIbHBIX

74 YPaBHEHUI, CBOISIINXCS K JIMHEHHBIM
ypaBHEHHSIM

75 Pemenne npoOHO-panOHaIBHBIX




YPaBHEHUI, CBOISIINXCS K JINHEHHBIM
YPaBHEHUSAM

76

Pemenne npoOHO-paMOHaIBbHBIX
ypaBHeHI/II\/'Ij CBOAALMXCA K KBaAPaTHbIM
YPaBHEHUAM

77

Pemenne npoOHO-panOHaNbHBIX
ypaBHeHI/II\/'Ij CBOAALMNXCA K KBaAPaTHbIM
YPaBHEHUAM

78

Pemenne npoOHO-panOHAIBHBIX
ypaBHeHI/II\/'Ij CBOAALIMNXCA K KBaAPaTHbIM
YPaBHEHUAM

79

Pemenne npoOHO-panOHANIBHBIX
YPaBHEHU METOJIOM 3aMEHBI
MEePEMEHHOMN

80

Pemenne npoOHO-paMOHaNbHBIX
YPaBHEHUN METOJIOM 3aMEHBI
MEePEMEHHOIN

81

Pemenne npoOHO-panOHAIBHBIX
YPaBHEHU METOJIOM 3aMEHBI
MEePEMEHHOIN

82

Pemenne npoOHO-panOHaNbHBIX
YPaBHEHUN METOJIOM 3aMEHBI
MePEMEHHOIN

83

PerieHre TeKCTOBBIX 337144 C TOMOILBIO
IpOoOHO-PallMOHATIBHBIX YPaBHEHUN

84

PerieHre TeKCTOBBIX 337144 C TOMOILBIO
IpOoOHO-PallMOHATIBHBIX YPaBHEHUN

85

Pemenne TekCTOBBIX 3aaa4 ¢ rIOMOIIbIO




IpOoOHO-PallMOHATIBHBIX YPaBHEHHUN

Pemenne TekCTOBBIX 3aaa4 ¢ IOMOIIbIO

86 IpOoOHO-PallMOHATIBHBIX YPaBHEHHUN

%7 Pemrenne TEKCTOBBIX 3a/1a4 € TIOMOLIBIO
IpOoOHO-PallMOHATIBHBIX YPaBHEHUN

28 Pemrenne TEKCTOBBIX 3a/1a4 € TIOMOLIBIO
IpOoOHO-PallMOHATIBHBIX YPaBHEHUN

29 I'paduueckas nHTEpIIpETaLINS YPaBHEHUH
C IByMsI TT€PEMEHHBIMU

90 KoutponbHas pabora mo Teme "J[pobHo-
paloHaJbHble YpaBHEHUA"

o1 OO0nacTp onpeneneHus: 1 MHOKECTBO
3HaueHUH (PYHKIUU

9 OOnacTp onpeneneHus: 1 MHOKECTBO
3HaueHUH PYHKIUU

93 CrnocoObI 3ananus GyHKIUN

94 I'paduk pyHkumnu
Urenue cBONCTB GYyHKIHMHU MO €€

95 rpaduxy. [Ipumepsr rpadukos GpyHKIHUA,
OTPAKAIOIINX PEAbHBIC TIPOLECCHI
@DyHKIUH, ONHUCHIBAIOIIUE MPSIMYIO U

96 00paTHYIO MPONOPLHOHAIBHBIE
3aBHUCUMOCTH, UX rpaduku
@DyHKIUH, ONHUCHIBAIOIIUE MPSIMYIO U

97 00paTHYIO MPONOPLHOHAIBHBIE
3aBHUCUMOCTH, UX rpaduku

o8 @DyHKIUH, ONHUCHIBAIOIIUE MPSIMYIO U

oOpaTHYIO TTPOMOPLIUOHANILHBIE




3aBHUCUMOCTH, UX rpaduku

99 DyHk1UA y = X2 U €€ CBONCTBA 1
100 DyHk1UA y = X2 U €€ CBONCTBA 1
101 DyHk1uA y = X3 U €€ CBONCTBA 1
102 @DyHKIUS Y =K/X 1 €€ CBOHCTBa 1
103 @DyHKIUS Y =K/X 1 €€ CBOHCTBa 1
104 DyHKIUA Y =VX U €€ CBONCTBA 1
105 KonrponbHas paborta 1o Teme !
"®yakaun"
106 CreneHs ¢ 1leNbIM NTOKa3aTeneM 1
107 CBolicTBa CTENEHHU C LIEJIbIM NTOKa3aTeNleM 1
108 CBolicTBa CTENEHHU C LIEJIbIM NTOKa3aTeNleM 1
109 CBolicTBa CTENEHHU C LIEJIbIM NT0Ka3aTeNeM 1
[IpeoOpa3oBanue BbIpaKEHUH,
110 COAEPKALUUX CTEIEHU C LIEJIbIM 1
NoKa3aTesieM
[IpeoOpa3oBanue BbIpaKEHUH,
111 COAEPKALUUX CTEIEHU C LIEJIbIM 1
NoKa3aTesnem
[IpeoOpa3oBanue BbIpasKEHUH,
112 COAEPKALUUX CTEIEHU C LIEJIbIM 1
NoKaszaTesieM
113 CrangapTHbIi BUI YuCiIa 1
114 CrangapTHbIi BUI YuCiIa 1
115 JleficTBuUs ¢ UnCIaMu, 3aNMCAaHHBIMU B !
CTaHJIapTHOM BHUJIE
116 JlelicTBUSA C YMCIaMH, 3aMHMCAHHBIMU B 1




CTaHOAPTHOM BUAEC

Pa3mepbl 00BEKTOB OKPYIKAIOIIETO MHPA,

117 IUIATEIBHOCTD MIPOLIECCOB B
OKpY>KaroIlleM MHUpe
Pa3meps! 00BEKTOB OKPYIKAFOIIErO MHPA,

118 IUIATEIBHOCTD MIPOLIECCOB B
OKpY>KaroIlleM MHUpe
Pa3meps! 00BEKTOB OKPYIKAFOIIErO MHPA,

119 IUIATEIBHOCTD MPOLIECCOB B
OKpY>KaroIlleM MHUpe

120 JleneHnue ¢ octaTkoM

191 CpaBHeHUs 1eNbIX YHCeN 110 MOIY IO
HaTypaJIbHOTO YHCa

122 CpaBHeHus 1eNbIX YHUCes [0 MOIYJI0
HaTypaJIbHOTO YUCa

123 CaoiicTBa CpaBHEHHU TTO MOAYJIIO

124 CaoiicTBa CpaBHEHHU MO MOAYJIIO

195 OcTaTku CyMMBbI U IPOU3BENEHUS 1O
JAHHOMY MOAYJIO

196 KontponbHas paboTa rmo temam
"Crenenn", "JlenumocTn"
IToBTOpenue n obodmenue. Pemenne

197 JIMHENHBIX HEPABEHCTB C OHOMN
MEPEMEHHOMN U CUCTEM JIMHEHHBIX
HEPAaBEHCTB C ONHOW MEPEMEHHON
IToBTOpenue n obodmenue. Pemenne

128 JIMHENHBIX HEPaBEHCTB C OAHOU

MEPEMEHHOMN U CUCTEM JIMHEHHBIX




HEPAaBEHCTB C ONHON NEPEMEHHON

[ToBTOpenue u obodieHne.
199 ToxxnecTBeHHBIE TPEOOpPa30OBAHUS
BBIPAKEHUI, COAEPKALIUX

apupMeTHIECKHe KBaIpaTHbIE KOPHU

IToBTOpenue n obodmenue. Pemenne
130 KBaJIpAaTHBIX YpaBHEHUI. Pelnenue
TEKCTOBBIX 3371a4 C IOMOILBIO

KBaJIPATHBIX YPABHEHU

131 IToBTOpenue u obodmenue. Pemenne
3a7a4 U3 peajibHON KU3HU

[ToBTOpenue n oboduieHme.
132 ToxnecTBeHHbIE TPe0OpPa30OBaHUS
palMOHAJIbHBIX BbIpaXKEHUN

IToBTOpenue u obodmenue. Pemenne
IpOoOHO-PallMOHATIBHBIX YPABHEHHH,
133 CBOIAINUXCA K JIMHEHMHBIM UJIH K
KBaJPAaTHBIM YpaBHEHUsIM. PerneHue
TEKCTOBBIX 337144 C TOMOIIBIO APOOHO-

paLMOHANBHBIX YPABHEHUN

IToBTOpenue n obodmenue. Pemenne
134 TEKCTOBBIX 33744 Pa3JINYHBIMHA
criocodbamMu

135 IIpomexyTouHas arrecrauus

136 IToBTOpenue n obodmenue. Pemenne
3a7a4 U3 peajibHOU KU3HU

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136




9 KUIACC

No

n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KonTtpoabnsie
padoThI

IIpakTHYeckne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

Oyuxius. ColicTBa QyHKIUI: HYIH
(YHKUNH, MPOMEKYTKH 3HAKOMIOCTOSTHCTBA
(YHKLUNH, TPOMEKYTKH BO3PACTAHUS U
yObIBaHMs GYHKIHMH, YETHBIE U HEUETHBIE
¢byHKUMH, HaNOOJbIIEe U HANMEHBIIIee
3Ha4eHUs1 QYHKIUU

Oyuxius. ColicTBa QyHKIUI: HYIH
(bYHKLUNH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA
(YHKLNH, MPOMEKYTKH BO3PACTAHUS U
yObIBaHMs (PYHKLINHY, YETHBIE U HEUETHBIE
¢byHKUMH, HanOOJbIIEe U HANMEHBIIIEe
3Ha4eHUs1 QYHKIUU

IToctpoenne rpapukos GpyHKIHUI €
MOMOIIBIO TIPE0OPa3OBaHMIA

IToctpoenue rpapukos GpyHKIUI €
MIOMOIIBIO TIPE00Pa3OBaHMIA

KBagparnenii Tpéxunen. Kopau
KBaAPaTHOI'O TPEXUJICHA

PasnoxxeHnue kBaipaTHOTO TPEXWIEHA Ha
JIMHEWHbIE MHOXUTENN

PasnoxxeHnue kBaipaTHOTO TPEXWIEHA Ha
JIMHEWHbIE MHOXUTENN




8 KBanparuunas pyHKUNS U €€ CBOHCTBA

9 [Tapabona, KOOpAMHATHI BEPLITUHBI
napaboIibl, OCb CAMMETPHH MapadoIIbl

10 IToctpoenne rpaduka KBaapaTHIHON
byHKIIUN

1 IToctpoenne rpaduka KBaapaTHIHON
byHKIIUN

12 IToctpoenne rpadpuka KBaapaTHIHON
byHKIIUN
[Tonoxxenne rpadpuka KBaAPaTHUHON

13 (YHKLUNHN B 3aBUCIMOCTH OT €€
k03¢ puLmeHToB
[Tonoxxenne rpadpuka KBaApaTHUHON

14 (YHKLNHU B 3aBUCHIMOCTH OT €€
k03¢ puLreHToB

15 Hcnonb3oBanue CBOMCTB KBaAPaTUYHON
(YHKUMHU [J1s1 peIneHus 3a1aq

16 Hcnonb3oBanue CBOMCTB KBaAPaTUYHON
(YHKUMHU [J1s1 peIneHus 3a1aq

17 Hcnonb3oBaHue CBOMCTB KBaAPaTUYHON
(YHKUNHU [JIs1 peIieHus 3a1aq

18 CrenenHble QYHKIMH C HATYPAJTbHBIMU
MOKa3aTeJsIMU, X TpadpuKu U CBOWCTBA

19 Crenennble QYHKIMH C HATYPAJTbHBIMU
MOKa3aTeJsIMU, X Tpa(puKu U CBONWCTBA

20 Crenennble QYHKIMH C HATYPAJTbHBIMU
MOKa3aTeJsIMU, X TpayKu U CBOWCTBA

21 Crenennble QYHKIMH C HATYPAJTbHBIMU




MOKa3aTeJsIMU, X TpadpuKu U CBOWCTBA

Ipaduxu GyHkmmit y = Vx , y =3Vx | y =|

22 1
x|

3 Ipaduxu GyHkmmit y =\x , y =2Vx , y = | x !
|

iy Ipaduxu GyHkmmit y = Vx , y=3Vx |y =| !
x|

25 KonTponpHast padora no teme "®@yHkumun" 1
IlonaTHE O peleHny HepaBeHCTBA C OOHON

26 nepeMeHHON. MHOK€eCTBO PeIIeHU 1
HEPaBEHCTBA

27 KBangparHele HepaBeHCTBA C ONHOU |
MEePEMEHHON

28 KBagparHele HepaBeHCTBA C OAHOU |
MEePEMEHHON

29 Pemenne nepaBeHCTB rpadguuecKum |
METOIOM U METOJIOM MHTEPBAJIOB

30 Pemenne HepaBeHCTB rpaduuecKum |
METOIOM U METOJIOM MHTEPBAJIOB

31 HepasenctBa, coneprkaiiue 3HaK MOIYJIst 1

32 HepasenctBa, coneprkaiiue 3HaK MOIYJIst 1

33 CucreMbl HEpaBEHCTB C OIHON MepeMeHHON 1

34 CucreMbl HEpaBEHCTB C OIHOH MepeMeHHON 1

35 Pemenrie TEeKCTOBBIX 3a/1a4 C IOMOLIBIO |
HEPAaBEHCTB, CUCTEM HEPABEHCTB

36 Pemenrie TEeKCTOBBIX 3a/1a4 C IOMOLIBIO |

HEPABCHCTB, CUCTEM HEPABCHCTB




37

HepaseHcTBO ¢ A1ByMs IEPEMEHHBIMU.
Pemenne HepaBeHCTBA C IByMs
NepeMEHHbIMU

38

I'paduueckuii METO pelIeHUs] CHCTEM
HEPABEHCTB C ABYMsI IEPEMEHHBIMU

39

CucreMbl HEPaBEHCTB C ABYMs
MePEMEHHBIMHU

40

KonTponpHast pabora o Teme
"KBanparHble HepaBeHCTBA"

41

buksanpaTHble ypaBHEHUs

42

IIpumepsl npUMEHEHUI METOIOB
PaBHOCHJIBHBIX ITPeoOpa30oBaHUH, 3aMEHBI
NEePEMEHHOM, rpaguuecKoro MeToaa Mnpu
pELIeHUH YpaBHEHUN 3-1 U 4-1i cTeneHen

43

IIpumepsl npUMEHEHUI METOI0OB
PaBHOCHJIbHBIX ITPeoOpa3oBaHUH, 3aMEHBI
NEPEMEHHOM, rpaguuecKoro MeToaa Mnpu
peLIeHUH ypaBHeHUN 3-1 U 4-11 CTeneHei

44

IIpumepsl npUMEHEHU METOIOB
PaBHOCHJIBHBIX ITPeoOpa30oBaHUH, 3aMEHBI
NEePEMEHHOM, rpagMuecKoro MeToaa Mnpu
peLIeHUN ypaBHeHUN 3-1 U 4-11 CTeneHei

45

Pemenne npoOHO-paiMOHABHBIX
YPaBHEHUI U HEPABEHCTB

46

Pemenne npoOHO-paiMOHABHBIX
YPaBHEHUI U HEPABEHCTB

47

Pemenne npoOHO-paiMOHABHBIX
YPaBHEHUI U HEPABEHCTB




48

Pemmenne npoOHO-paIMOHABHBIX
YPaBHEHUIN U HEPABEHCTB

49

Pemenne cucrem ypaBHEHUN C ABYMsI
MePEMEHHBIMHU

50

Pemenne cucrem ypaBHEHUN C ABYMsI
MePEMEHHBIMHU

51

Pemenue npocTelinx cUCTEM
HEJIMHENHBIX YPABHEHUH C IByMs
MePEMEHHBIMHU

52

Pemenue npocTeliinx cUCTeM
HEJIMHENHBIX YPABHEHUH C IByMs
MePEMEHHBIMHU

53

Pemenue npocTeliinx CUCTEM
HEJIMHENHBIX YPABHEHUH C IByMs
MePEMEHHBIMHU

54

Pemenue npocTeliinx cucTemM
HEJIMHENHBIX YPABHEHUH C IByMs
NePEMEHHBIMHU

55

I'paduueckuii MeTo perieHus! CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IByMs
MepEMEHHBIMHU

56

I'paduueckuii MeTon perieHusi CUCTEMBI
HEJIMHENHBIX YPABHEHUH C IByMs
MePEMEHHBIMU

57

Cucrema ByX HEJTMHENHBIX ypPaBHEHUM C
JBYMs IEPEMEHHBIMH KaK MOJEIb
peanbHON CUTyauuu

58

Cucrema ByX HEJTMHENHBIX ypPaBHEHUM C




ABYMA IEPEMEHHBIMHA KaK MOAEIIb
peanbHON CUTyauuu

59

Cucrema 1ByX HEJIMHENHBIX ypPaBHEHUN C
ABYMs IEPEMEHHBIMH KaK MOJEIb
peanbHON CUTyauuu

60

Cucrema 1ByX HEJIMHENHBIX ypPaBHEHUN C
ABYMsI IEPEMEHHBIMH KaK MOJEIb
peanbHON CUTyauuu

61

Cucrema HeTMHENHBIX YpaBHEHUI €
napameTpoM

62

Cucrema HeMHENHBIX YpaBHEHUH C
napameTpoM

63

Cucrema HeMHENHBIX YpaBHEHUH C
napameTpoM

64

IIpocreiiine HepaBeHCTBA C IBYMs
MEPEMEHHBIMU U UX CUCTEMBI

65

KontponbHas pabota o Teme "YpaBHeHwUs,
HEPaBEHCTBA U UX CUCTEMBI"

66

TToHsATHE YNCIIOBON MOCIIEA0BATEIbHOCTH.
Koneunsie u GeckoHeuHbBIE
HOCJIENOBATEIILHOCTH

67

OrpaHuueHHAs MOCIeI0BATEIbHOCTb.
MOHOTOHHO BO3pacTaromas (yObIBaro1mas)
MOCJIEIOBATEIbHOCTD

68

CriocoOwI 3a1aHus TOCIENOBATEIHHOCTH:
OMHCATENbHbIN, TAOJIMYHBIH, C TOMOIIBIO
(bOpMyJIbI N-TO YJIeHa, PEKYPPEHTHBIH

69

Apudmernueckas 1 reoMeTpuIecKas




NpOrpeccun

Apudmerrueckas 1 reoMeTpuIecKas

70
MIPOrpeccun

71 CaoiicTBa 4IeHOB apuPpMeTHIECKON U
reOMETPUYECKON MPOrpeccuit

7 CBoiicTBa 4JIeHOB apUPMETUIECKON U
reOMETPUYECKON MPOrpeccuit

73 Dopmy bl N-ro ieHa apuGMeTHIeCKOi u
reOMETPUYECKON MPOrpeccuit

74 @Dopmy bl N-ro 4ieHa apuGMeTHIeCKOl U
reOMETPUYECKON MPOrpeccuit

75 @Dopmy bl N-ro wieHa apuGMeTHIecKoi u
reOMETPUYECKON MPOrpeccuit
DopMy bl CyMMBI IEPBIX N YJIECHOB

76 aprupMeTHIECKONH U reOMETPUIECKOH
MPOrpeccHil
DopMyJIbI CyMMBI IEPBBIX N YICHOB

77 aprupMeTHIECKONH U reOMETPUIECKOH
MPOrpecCHil
DOopMyJIbI CyMMBI IEPBBIX N YICHOB

78 apu(pMeTHIECKONH U reOMETPUIECKOMN
MPOrpeccHil

79 3ana4yu Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTBI

20 3ana4yn Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTBI

81 3ana4yn Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbI

U KPCAUTHI




3ana4yn Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbI

82
U KPEAUTBI

%3 3ana4yn Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbI
U KPEAUTBI

84 3ana4yn Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbI
U KPEAUTBI

85 3ana4yu Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbI
U KPEAUTBI
IIpencrasnenue 0 CXOAUMOCTH

86 MOCJIEI0BATENBHOCTH, O CYMMUPOBaHUU
0eCKOHEUHO yOBIBAIOLIEH reOMETPHUUECKOM
Iporpeccuu
IIpencrasnenue 0 CXOAUMOCTH

87 MOCJIEI0BATENBHOCTH, O CYMMUPOBaHUU
0eCKOHEUHO YyOBIBAIOLIEH reOMETPHUUECKOM
Iporpeccuu

88 Meton MaTeMaTU4E€CKONH MHAYKIUU

89 Merton MaTeMaTU4E€CKONH MHAYKIIUU

90 KontponpHas pabdora o Teme "Hucnosbie
MOCJIEA0BATENBHOCTH U Nporpeccun”

01 Kopens n-ii crenenu. CpoiicTBa KOpHS n-i
CTeNeH!U

90 Kopens n-ii crenenu. CpoiicTBa KOpHS n-i
CTeNeHU

03 Kopenb n-ii crenenu. CpoiicTBa KOpHS n-i
CTeNeHU

04 CreneHb C palMOHaIbHBIM [TOKa3aTeNeM U

€€ CBOIICTBa




95

CTeHeHb C pa]_II/IOHaJ'IbeIM ImoKas3areJsieM U
e€ CBOIICTBa

96

CTeHeHb C pa]_II/IOHaJ'IbeIM ImoKas3areJsieM U
e€ CBOIICTBa

97

ToxnecTBeHHbIe TPeoOpa30oBaHUs
BBIPAKEHUI, COAEPKALINX KOPEHb N-I
CTENeHU

98

ToxnecTBeHHbIE TPeoOpa30BaHUs
BBIPAKEHUI, COAEPKALIUX KOPEHb N-1
CTENeHU

99

ToxnecTBeHHbIE TPeoOpa30OBaHUs
BBIPAKEHUI, COAEPKALIUX KOPEHb N-I
CTENeHU

100

ToxnecTBeHHbIE TPeoOpa30OBaHUs
BBIPAKEHUM, COAEPKALINX CTENEHD C
paLMOHAIBHBIM MTOKA3aTeNEM

101

ToxnecTBeHHbIE TPeoOpa3oBaHUs
BBIPAKEHUM, COAEPKALIUX CTENEHD C
paLMOHAIBHBIM [TOKa3aTeNEM

102

KonTponpHas pabora mo teme "CreneHs ¢
paLMOHABHBIM MTOKa3aTeneM"

103

IToBropenue u obodmenune. Yncna u
BBIYHCIICHHS (3ATUCh, CPABHEHUE, ICUCTBHS
C IeMCTBUTEIbHBIMH YHCIAMH, YUCIOBAsI
npsiMast)

104

IToBropenue u obodmenune. Yncna u
BBIYUCIICHHS (3aIHCh, CPABHEHHE, TEHCTBUS
C HeﬁCTBHTeHbeIMH YUCJIaMH1, YUCJIOBast




npsiMast)

105

IToBropenue u oboOmenue. Yncna u
BBIYUCJICHHUA (HpOL[eHTbI, OTHOLICHHUA

2

MPOTIOPLIUN)

106

IToBropenue u oboOmenune. Yncna u
2

BBIYUCIICHHS (TIPOLIEHTHI, OTHOLIEHHUS
NPOTIOPLIIN)

107

IToBropenue u oboOmenune. Yncna u
BBIYHCIICHHS (pelleHne 3a1a4 13 pealibHO
JKU3HH)

108

IToBropenue u 0boOmenune. Yncna u
BBIYHCIICHHS (pelleHne 3a1a4 13 pealibHO
JKU3HH)

109

IToBropenue u 06odmenune. UYncna u
BBIYUCIICHHS (OKPYTJICHUE, MPHOIIIKEHNE,
OLICHKA)

110

ITosTopenue u 06o01eHne. TekcToBbIe
3a1a4u (peleHne TeKCTOBBIX 3a/1a4
apudmeTdecKkuM u anredpanuecKum
criocodamm)

111

[TosTopenue u 06001eHne. TekcToBbIe
3a1a4u (pereHne TeKCTOBBIX 3a/1a4
apudmeTndecKkuM u anredpanuecKum
criocodamm)

112

[TosTopenue u 06001meHne. TekcToBbIe
3a1a4u (peleHne TeKCTOBBIX 3a/1a4
apudmeTnyecKkuM u anredpanuecKum
criocodamm)




113

[TosTopenue u 06o01eHne. TekcToBbIe
3a1a4u (peleHne TeKCTOBBIX 3a/1a4
apudmeTndecKuM U anredpanuecKum
criocodammu)

114

[TosTopenue u 06o61eHne. TekcToBbIe
3a1a4u (pereHne TeKCTOBBIX 3a/1a4
apudmeTnyecKkuM U anredpanuecKkum
criocodammu)

115

[TosTopenue u 06o61meHne. TekcToBbIe
3ama4u (peleHne TeKCTOBBIX 3a/1a4
apudmeTrnyecKkuM U anredpanuecKum
criocodammu)

116

[ToBropenue u ododieHne.
Anrebpanueckue BbIpaKEHUs
(npeobpazoBaHue anreOpanuecKux
BBIPAXKEHUH, COAEPIKAIIIX CTENEeHD C
LIEJIBIM TIOKA3aTeJIeM)

117

[ToBropenue u obodieHne.
Anrebpanueckue BbIpaKeHUs
(mpeobpazoBaHue anreOpanuecKkux
BBIPAXKEHUH, COAEPIKAILIX CTENEHD C
LIEJIBIM TIOKA3aTeJIeEM)

118

[ToBropenue u obodieHne.
Anrebpanueckue BbIpaKeHUs
(npeobpazoBanue anreOpanuecKkux
BBIPAXKEHUH, COAEPIKALIIX CTENEeHD C
LIEJIBIM TIOKA3aTeJIeM)

119

[ToBropenue u obodieHne.
Anrebpanueckue BbIpaKEHUs




(npeobpazoBaHue anreOpanuecKux
BBIPAKEHUI, COAEPIKALINX
aprupMeTHIeCKUil KBaIPaTHbIA KOPEHb)

120

[ToBropenue u obodieHne.
Anrebpanueckie BbIpaKEHUs
(npeobpazoBanue anreOpanueckux
BBIPAKEHUI, COAEPIKALINX
aprupMeTHIeCKUi KBaIPaTHbIH KOPEHb)

121

[ToBropenue u obodieHne.
Anrebpanueckue BbIPpaKEHUs
(mpeobpazoBaHue anreOpanmuecKkux
BBIPAKEHUI, COAEPIKALINX
aprupMeTHIeCKUi KBaIpaTHbIH KOPEHb)

122

[ToBropenue u ododieHne.
Anrebpanueckie BbIpaKeHUs
(mpeobpazoBaHme LENbIX 1 APOOHO-
PaLMOHATIBHBIX BBIPAKEHUIN)

123

[ToBropenue u obodieHne.
Anrebpanueckue BbIpaKeHUs
(mpeobpazoBaHme LENbIX 1 APOOHO-
PaLMOHATIBHBIX BBIPAKEHUI)

124

[ToBropenue u obodieHne.
Anrebpanueckue BbIpaKEHUs
(mpeobpazoBaHme LENbIX U APOOHO-
PaLMOHATIBHBIX BBIPAKEHUIN)

125

[ToBropenue u obodieHne.
Anrebpanueckue BbIpaKEHUs
(mpeobpazoBaHme LENbIX H APOOHO-
PaLMOHATIBHBIX BBIPAKEHUIN)




126

ITosTopenue u 0boOIIeHME.
Anrebpanueckue BbIpakeHUs (pa3ioKeHne
MHOTOYJIEHa HA MHOJKUTEIH, B TOM YHCIIE C
HCTIONIb30BaHUEM (HOPMYJT COKPAIEHHOTO
YMHO)KEHHS)

127

ITosTopenue u oboOIIeHME.
Anrebpanueckue BbIpakeHUs (pa3ioKeHne
MHOTOYJIEHa HA MHOJKUTEIH, B TOM YHCJIIE C
UCTIONIb30BaHUEM (HOPMYJT COKPAIEHHOTO
YMHO)KEHHS)

128

ITosTopenue u 0b6oOIIeHME.
Anrebpanueckue BbIpakeHUs (pa3oKeHne
MHOTOYJIEHa HA MHOJKUTEIH, B TOM YHCJIIE C
HCTIONIb30BaHUEM (HOPMYJT COKPAIIEHHOTO
YMHO)KEHHS)

129

[ToBropenue u obodieHne.
Anrebpanueckie BbIpaKeHUs
(MonmenMpoBaHUE C MOMOIIBIO (HOPMYJT
peasTbHBIX MPOLECCOB U SIBJICHHI)

130

@OyHKIUH (MOCTPOSHHE, CBOMICTBA
U3y4YEHHBIX (YHKIIHIA)

131

IToBropenue u 0bodmenne. @PyHKuUU
(mocTpoeHue, CBONCTBA N3YUE€HHBIX
(b yHKITHIT)

132

IToBropenue u obodmenne. @PyHKIUU
(mocTpoeHue, CBONCTBA U3YUEHHBIX
(b yHKIIHIT)

133

IToBropenue u obodmenne. @PyHKIUU
(rpadudeckoe peleHre ypaBHEHUH U UX




CHCTEM)

IToBropenue u 0bodmenne. PyHKuUU

134 (rpaduyeckoe permeHue ypaBHEHUH U UX 1
CHCTEM)
135 IIpomexyTounas arrecranus 1

IToBropenue u obodmenne. @PyHKIUU

136
(MonenupoBaHUe peabHBIX MPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

136
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