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HOACHUTEJBHASA 3AIINCKA

AnreOpa sIBIII€TCS OJHUM U3 OMOPHBIX KypCOB OCHOBHOT'O OOIIIETO
oOpa3oBaHUs: OHa OOecHeuMBaeT HW3Y4YEHUE JIPYTUX JTUCHUIUIMH Kak
€CTECTBEHHO-HAYYHOTO, TaK W TYMAaHUTAPHOTO IIMKIIOB, €€ OCBOCHHE
HEOOXOIUMO IS TPOJOJDKEHUS] 00pa3oBaHUSl U JJisi TOBCEIHEBHOM
Ku3HU. PaszButHe y OOydaromMXCSd HAyYHBIX MPEJACTaBICHUN O
POUCXOXKJIEHUN W CYIIHOCTH alireOpanyeckux aOCTpakiui, crnocode
OTpaXEHUsI MAaTEeMaTHUYECKON HAyKOU SIBICHUN U MPOILECCOB B MPUPOJIE U
oOlllecTBEe, POJM MATEeMaTHUYECKOTr0 MOJEITUPOBaHUS B HAYYHOM
MO3HAHUW W B TMPAKTUKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI U KAYE€CTB MBINIJICHUS, HEOOXOAUMBIX JJIS aJlalTallii B
coBpeMeHHOM Hu(poBoM obiiecTBe. M3yuenue anreOpsl obecrieunBaeT
pa3BUTHE yMEHUSI HAOJI0JaTh, CPAaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBIIUICHHS, CIOCOOHOCTH apryMEHTHUPOBAHHO
000CHOBBIBaTh CBOM JICHCTBUS, BBIBOIbI, (DOPMYIUPOBATH YTBEPKIACHHUS.
OcBoeHne Kypca aireOpbl oOecleuyrnBacT pa3BUTHE JIOTHYECKOTO
MBIIIJICHUST ~ OOYYalOIIMXCS: OHU  HUCIOJB3YIOT  JCAYKTHBHBIE W
UHAYKTUBHBIE  pacCy>KIeHusi, 0000IIeHWEe W  KOHKPETH3alHUIO,
abcTtparupoBanre u aHaioruto. OOydeHuwe ainredpe MpeanoiaracT
3HAUUTEIBHBI 00BbEM CaMOCTOSITEIbHON NIEATENbHOCTH O0YyYaroluxcs,
MO3TOMY CaMOCTOSITENIbHOE PEIICHHE 3a7a4 OOYYArOIIUMUCS SBIISETCS
peanu3ainuen 1esTeIbHOCTHOTO MIPUHITUIIA O0YUCHHUS.

B  crpyktype mporpammbel  y4eOHOTO  Kypca  «Anredpay
yrayOn€HHOTO W3Y4YEHUSI OCHOBHOE MECTO 3aHHMAIOT COJIeP)KaTelIbHO-
METOIUYecKre JMHUU: «Yucma W BBIYHCICHUS», «AJreOpandeckue
BBIPQXKCHUS», «YpaBHEHUs U HepaBeHCTBa», «DyHkumm». Kaxnas us
OTUX  COJEPKATENBbHO-METOJIWYECKUX  JIMHUM  pa3BUBAaeTCs  Ha
MPOTSHKEHUU TPEX JIET U3YUECHHs Kypca, B3aUMOJICHCTBYS C JPYTUMU €T0
muHusMUA. B xome wu3yueHus Kypca oOydYaroumMmcs TMPUXOIUTCS
JIOTUYECKH PACCYXAaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN
s3bIK. B CBsi3M ¢ 3TMUM B mporpaMmy ydeOHOTO Kypca «Anredpa»
BKJIFOYEHBI HEKOTOpPHIE OCHOBBI JIOTHKH, MPEACTABICHHBIE BO BCEX
OCHOBHBIX Pa3jiesiax MaTeMaTUueCKOro 00pa3oBaHus U CIIOCOOCTBYIOIIIHE
OBJIAJICHUIO OOYYaIONTUMHUCS OCHOB YHHUBEPCAIBHOTO MAaTeMaTHYECKOTO
s3pika. CopepKaTeIbHOM U CTPYKTYPHONH OCOOEHHOCTBIO Y4eOHOTO Kypca
«Anrebpay SBISETCS €ro UHTETPUPOBAHHBIN XapakTep.

Conepxanue muHUU «UucCna U BRIYUCICHUS CIY>KUT OCHOBOMW IS
JANbHEUIIET0 W3y4YeHUs MaTEeMaTHUKH, CIIOCOOCTBYET pa3BUTHIO Y
oOydJarommxcsi JOTHYECKOTO MBIIUICHHUS, (DOPMUPOBAHHIO YMEHHUS
MOJIb30BAThCS AJIITOPUTMAMU, a TaKKe MPUOOPETEHUI0 TPAKTUYCCKUX
HaBBIKOB, HEOOXOUMBIX JJIsl TOBCEAHEBHOM KM3HU. Pa3Butue moHaTus o
YUCJIE HAa YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUs CBS3aHO C
palMOHAIBHBIMA M UPPAIMOHATLHBIMU  YUCIaMHu, (popMUpOBaHHEM
MPEACTABICHU O JIEWCTBUTEIIBHOM YHCJIE. 3aBEPIIEHUE OCBOCHHS
YHCJIOBOM JIMHUH OTHECEHO K CpeTHEeMY 001eMy 00pa30BaHUIO.

Copepxanue ABYX anreOpandyeckux JIHHUA — «Anredpandyeckue
BRIDOKCHHS» W  «YpaBHEHUS W  HEPABEHCTBA»  CIOCOOCTBYET
dbopMmupoBaHM0 Yy OOydYalOIMXCA  MaTeMaTHYEeCKOTO  ammapara,
HEOOXOAMMOTO JIJISI PEIICHUS 3a/1a4 MaTEeMaTUKH, CMEKHBIX MTPEIMETOB H



OKpy>Karomier peanbHocTH. Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3oBaHUs
y4eOHBI MaTepuas TPYIIUPYETCS BOKPYT pallMOHATBHBIX BBIPAKEHUH.
Anrebpa JEeMOHCTPUpPYET 3HAYCHHE MAaTeMaTUKH Kak s3bIKa Ui
MOCTPOCHUS MaTEMaTHYECKIX MOJIEJIeH, OMMCaHUs IPOLIECCOB U SIBJICHUN
peasibHOTO Mupa. B  3amaum  oOyueHusi anredpe BXOIAT TaKXKe
JalbHENIIIee pa3BUTHE AITOPUTMHUECKOTO MBIIIJICHHS, HEOOXOAUMOTO, B
YaCTHOCTH, JJI1 OCBOEHUS Kypca MH()OPMATHUKH, U OBJaICHUE HaBBIKAMU
JIeNyKTUBHBIX paccyxaeHuil. IIpeobpazoBanne CUMBOJBHBIX (HOpM
CIIOCOOCTBYET Pa3BUTHIO BOOOpaXeHUs, CIIOCOOHOCTEH K
MaTEeMaTHUYEeCKOMY TBOPUECTBY.

Copepxanne (QyHKIHMOHATBHO-TpaQUUECKON JIMHUU HAIEJIEHO Ha
MOJIydYeHUE OOy4YalIUMHCSI 3HAaHUM O (YHKIMSIX KaK BaXKHEHIIeH
MaTEeMaTHUYeCKOH  MOAENM  JUIsl  ONMHMCAaHWA H  HUCCIICJOBAHUS
pa3HOOOpa3HBIX TPOIIECCOB UM SIBJICHUM B TMPUPOJAE U OOIIECTBE.
N3ydenune marepuana cnocoOCTBYET Pa3BUTUIO Y OOYYAIOUIUXCS YMEHUS
MCIIOJIb30BaTh Pa3IMYHbIC BBHIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMATHUKH
— CIIOBECHOTO, CHMBOJIMYECKOTO, Tpaduueckoro, BHOCUT BKJIaJ B
dopMupoBaHrUE TPEACTABICHUH O pOJNM MaTEeMaTHKH B Pa3BUTUHU
[UBUJIN3AIUHN U KYJIbTYPBIL.

VYriyOn€HHbli  Kypc —anreOpbl  XapakTepu3yercs HU3yYeHHEM
JOTIOJIHUTEIPHOTO TEOPETHUECKOTO armmapaTa H CBSI3aHHBIX C HUM
METOJIOB pelIeHus 3amad. AnreOpa sBISETCS S3bIKOM JUISl OMHMCAHUS
OOBEKTOB W 3aKOHOMEPHOCTEH, CIYXHT OCHOBOM MaTeMaTHYeCKOTO
MozxenupoBanusi. [lpm  sToM camMu  OOBEKTHI MaTeMaTUYECKUX
YMO3aKIIOYeHUI W TPUHATHIE B ajre0pe mpaBuia UX KOHCTPYHPOBAHHS
CIOCOOCTBYIOT (POPMHUPOBAHUIO YMEHUN OOOCHOBBIBATH M JOKAa3bIBaTh
CYKICHHSI, pa3BUBAIOT MAaTEMaTHIECKYI0 HHTYUIINIO, KPAaTKO M HATJISIHO
pPacKphIBAIOT ~MEXaHW3M JIOTUYECKUX TOCTPOGHHH W ydaT UX
IpUMEHEHHI0. TeM cambIM anredpa 3aHUMAeT OJHO U3 BEIyIIUX MECT B
(bopMUPOBaHNN HAYYHO-TEOPETUIECKOTO MBIIIICHHS 00YJarOIINXCSI.

CornacHo ydeOHOMY IUIaHy B 7-9 Kkjaccax M3ydaeTcsi YUCOHBIH
Kypc «Anredpa», KOTOPbIA BKIIOYAET CIEAYIONIME OCHOBHBIEC pa3ieiibl
cofepkanusi: «Yucaa M BEIYUCICHUSY, «ANreOpandecKue BBIPAKECHUS,
«YPpaBHEHUS U HEPABEHCTBA», « DyHKIIUNY.

Ha usyuenue yue6HOro Kypca «Anreépa» orsoaurcs 408 yacos: B 7
kiacce — 136 yacoB (4 yaca B Hezienio), B 8 kinacce — 136 vacoB (4 vaca B
Heneno), B 9 kmacce — 136 wyacoB (4 dWaca B HENENIO).



COILEPKXAHUE OBYYEHUSA
7 KIIACC

Yuciia 1 BbIYMCTICHUS

PaunonaneHpie  uncna.  CpaBHEHHE,  yHOPSAJOYMBAHHE  H
apudmeTnyecKkue IEHCTBHS C palMOHAIBHBIMH uHciaamMu. Yucrnosas
psiMasi, MOJLYJIb YUCIIA.

CreneHb C HAaTypaJbHBIM IOKa3aTeleM M €€ CBOWCTBA. 3aluch
YUCia B JECATUYHON ITO3UIMOHHON CUCTEME CUHUCIICHHUS.

Pemenne TeKCTOBBIX 3a/a4y apu@MeTHuecKuM crocodom. Pemenue
3a/la4 U3 peajbHOM MPaKTUKM Ha YacTH, Ha JpoOH, Ha TMPOLICHTHI,
IIPUMEHEHUE OTHOLICHWM W MPONOPUMK IPU PEIICHUU 3a1ad, PEIICHUE
3a/1a4y Ha JBW)KEHHE, pa0doTy, MOKYIIKH, HAJIOTH.

JlenumocTs 1enbix unces. CBONMCTBA JEITUMOCTH.

[Ipocteie m cocTtaBHble uHcia. YETHBIE M HEYETHBIE YHCIA.
[Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. [Ipusnaku nenumoctu
CyMMBl W TIPOM3BEICHMUS LEJIBIX YUCEI IPH pPELIEHUH 3a7ad4 C
ITPAKTUYECKUM COJICPKAHUEM.

HauGonpimuit oOmMii nenutesnb W HauMEHbIIee o0O0Ilee KpaTHOE
IBYX uncen. B3zaumuo npocteie yncna. Anroput™ EBknuza.

Jlenenue ¢ octaTKoM. ApuMeTUIECcKue onepanuy HaJl OCTaTKaMHu.

AJuire0panvecKue BIPAKEHUA

BrlpaxkeHne ¢  NEpEMEHHBIMU. 3HAUYEHUE  BBIPAKEHUS  C
nepeMeHHbIMU. [IpencraBieHne 3aBUCHMOCTH MEXKIYy BEIWYMHAMH B
BUJI€ POPMYIIBI.

ToxnecTtBo. ToxIecTBEeHHbIE MPEOOPA30BAHMS aANreOpanvecKux
BbIpakeHUM. Jl0Ka3aTenbCTBO TOKAECTB.

OpnHowiensl. OTHOWIEH CTaHAAPTHOTO BU1a. CTENEHb OJHOWICHA.

Muorounensl.  MHorouneH  craHgaptHoro  Buaa. (CreneHb
MHOrowrieHa. Clio)KeHue, BBIUMTAHUE, YMHOXEHHE U  JICJICHHE
MHOrowieHoB. IIpeoOpa3oBaHue WENOro BBIPAXKEHUS B MHOTOYJIEH.
Kopuu mHOroOuN€EHAa.

@opMyJIbl COKPAILIEHHOTO YMHOXKEHUSA: KBaJApaT CyMMBI U KBaapar
Pa3HOCTU JIBYX BBIp@XEHHMH, KyO0 CyMMbl W KyO pa3sHOCTH JABYX
BBIPAKEHUM, pa3HOCTh KBAJpPAaTOB [BYX BBIPAXKEHHM, NPOU3BEACHHUE
Pa3HOCTU U CYMMBI JIByX BBIP@XEHHI, CyMMa M pa3HOCTh KyOOB JIBYX
BBIPKCHUM.

Paznoxenue MHOrowieHa Ha MHOXWUTeNW. BblHeceHue o0011ero
MHOXHTENS 3a CKOOKM. MeToj rpynnupoBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue ¢ onHou nepemeHHoU. Kopenwb ypaBHeHus. CBoMCTBa
YpaBHEHUH C OJHOM MNEPEMEHHOW. PaBHOCWIBHOCTH YpPaBHEHU.
YpaBHEHHE KAK MaTEMaTUYECKAS] MOJIENIb PEAJIbHOW CUTYalHH.

JIluHeniHOe ypaBHEHME C OJHOM IIepeMEHHOM. YMHCIo KOpHeEHn
JMHEHHOTO YypaBHEHUsA. PerieHue TEKCTOBBIX 33aJad € IOMOLIbIO
JIMHEWHBIX ypaBHEHUU. JIMHEMHOE YypaBHEHHE, COJEpKallee 3HaK
MOJLYJIS.

VYpaBHeHue ¢ IByMs niepeMeHHbIMU. [’ paduk TuHEHHOro ypaBHEHUS
C aByMms nepeMeHHbIMH. CHCTEMBI JMHEHHBIX YpPaBHEHUH C JBYMs
NepeMeHHbIMU. ['paduueckuii MeTO[ pElIeHUsT CHUCTEMbl JIMHEWHBIX



YPaBHEHUM C [JBYMs IEPEMEHHBIMH. PelleHne CHCTEM JIMHEHHBIX
YpPaBHEHUHN C JBYMsI MEPEMEHHBIMU METOJOM IOJCTAHOBKH M METOJOM
cnoxenus. CucreMa IByX JUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
KaK MOJEJb PEaJTbHON CUTYalIHNH.

DOyHKIUU

Koopaunara Toukm Ha npsAMOW. YHCIOBBIE NPOMEXYTKHU.
Paccrostnue Mex 1y ABymMsI TOYKaMH KOOPJIAWHATHOW IPSMOM.

[IpssMmoyrosbHas cucreMa KoopauHaT. AOcuucca U OpAMHATA TOYKH
Ha KOOpJMHATHOM IUIOCKOCTH. [lpuMmepsl rpaukoB, 3aJaHHBIX
dopmynamu. Utenne rpadukoB peanbHBIX 3aBUCUMOCTEI.

QOYHKIMOHAIbHBIE 3aBUCHUMOCTH MEXAy BennuuHamu. lloHsThe
¢ynkuny. OyHKIMS KaK MaTeMaTHYeCKas MOJENb PEeaIbHOTO Ipoliecca.
OO6unactp onpesenieHns U 001acTh 3HaueHU pyHKunu. CriocoObl 3a1aHus
¢ynkuuu. ['padux dynkmuu. IloHsTHs MakcuMymMa W MHHUMYMa,
BO3pacTaHus U yObIBAHMS HA PUMEPAX PEabHBIX 3aBUCUMOCTEM.

JIuneitnass ynkuus, e€ cpoiicTBa. I'paduk nHHEMHOW (QYyHKIUU.
I'padux pynkumu y = |x|. Kycouno-3agannpie QyHKIUU.

8 KUVIACC

Yuciia v BBIYMCICHUSA

KBagpatHele KopHU. Apu(METHUECKUI KBaJpPAaTHBIA KOPEHb U €ro
coiictBa.  IloHsTHE  WppauUMOHAIBHOTO  uyucaa.  JleWcTBus ¢
MppauvoHaIbHbIMU ynciaaMi. CBOWCTBA JEHUCTBUM C MPpPalMOHAIbHBIMU
yuciaaMu. CpaBHEHHE HPPALHOHAIBHBIX YHCEL.

[IpencraBienus 0 paclIMPEHUSAX YUCIOBBIX MHOXECTB. MHO)KeECTBa
HAaTypaJbHbIX, LENbIX, PAUUOHAIBHBIX, JCHCTBUTEIBHBIX  YHCE.
CpaBHeHue yucen. YncmoBble TPOMEKYTKU.

HerictBus ¢ octatkamu. OctaTku creneHel. [[pumenenne ocTaTkoB
K PELICHHUIO YPABHEHHUI B LEJIBIX YMCIAX U TEKCTOBBIX 3a/1a4.

Pa3mepsl 00BEKTOB OKPYXAIOLIEro MUPA, JJIUTEILHOCTh MPOLIECCOB
B OKpyXkarouiem mupe. CTaHIapTHBINA BUJI YUCIIA.

AJuire0OpanvecKue BbIPAKEHUA

AnreOpaunveckass ApoOb. JlomycTumble 3HAY€HUS MEPEMEHHBIX B
JIPOOHO-pAlIMOHATBHBIX BBIPAKEHUSAX. OcHOBHOE CBOMCTBO
anrebpanueckoit 1poou. CioxkeHue, BEIYUTaHUE, YMHOXKEHUE U JICJICHUE
anreOpanueckux JpobOeil. Brigenenue 1enoil yactu anredpandeckoin
JpoOH.

Paunonansubpie  BblpakeHHs. ToxkaecTBEHHbIE MpeoOpa3oBaHUs
PAlMOHAIIBHBIX BBIPAXKEHU.

JIonmyCTUMBIE 3HAUYEHUS TTIEPEMEHHBIX B BBIPAKEHUAX, COJIEPIKALIIUX
apupMeTnYecKrue KBaJpaTHbIe KOpHU. TOXIECTBEHHbIE MPE0oOpa30BaHUS
BBIPAKEHUM, COIepKaIINX apu(hMETUUECKUE KBAAPATHBIE KOPHH.

Crenenb ¢ 1enbIM TOKazaTeraeM U e€ cBoictBa. [IpeoOpazoBanue
BBIPAXEHUI, COAEPIKAIINX CTETICHU.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe  ypaBHeHue. Dopmysa  KOpHEH  KBaJIpaTHOIO
ypaBHeHUs. KoymuecTBO  EHCTBUTENBHBIX KOpPHEH  KBaJIpaTHOIO
ypaBHeHud. Teopema Bwuera. YpaBHEHUs, CBOAUMBIE K JIMHEHHBIM
YPaBHEHUSAM WIM K KBaJpaTHBIM ypaBHEHUAM. KBanpaTHOE ypaBHEHUE C



napameTpoM. PellleHHe TEKCTOBBIX 3aJad C IMOMOUIbIO KBaJIpaTHBIX
YpaBHEHUH.

HpoOHO-panmoHaIbHbIE ypaBHECHUS. Pemenne IpOoOHO-
palMOHAIBHBIX YpaBHEHMI. PelleHre TEKCTOBBIX 3aJad € I[OMOIIBIO
IpOOHO-pallMOHANIBHBIX ~ ypaBHeHUH. ['paduueckas uUHTepIpeTanus
YPaBHEHUH C IBYMsI IEPEMEHHBIMU.

Yucnoble HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBeHnctBo ¢ nepemeHHoil. CTporue M HECTPOTHE HEPABEHCTBA.
CrnoxxeHre 1 YMHOXEHUE YUCIOBBIX HEpaBeHCTB. OLlEHNBAHUE 3HAUYCHHUS
BbIpakeHHMs. /[0Kka3aTeIbcTBO HEPABEHCTB.

[loHATHE O pElIEHMM HEPABEHCTBA C OJHOW IEPEMEHHOM.
MHOX€eCTBO pelIeHN HEPABEHCTBA. PABHOCHIIBHBIE HEPABEHCTBA.

JInHEelHOE HEPAaBEHCTBO C OJHOM NEPEMEHHONW M MHOXKECTBA €r0
pemieHnid. PemieHne JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.
CucTeMbl 1 COBOKYITHOCTH JINHEMHBIX HEPABEHCTB C OJTHOW NIEPEMEHHOM.
Pemenne TEKCTOBBIX 3a/1a4 ¢ TOMOIIBIO JJUHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

DOYyHKIUU

OO0nacThb onpeAeseHns 1 MHOKECTBO 3HaUeHU pyHKIHU. CriocoObl
3amanus ¢GyHkumid. I'paduk ¢pyHkuuu. UteHue cBOMCTB (QyHKUIMHU MO €€
rpaduky. Ilpumepsl rpapukoB (yHKIMI, OTPa)KaIOIIUX peabHbIE
IIPOLIECCHI.

JIuneitnass ¢ynkuus. DyHKUMHM, ONKUCHIBAIOIIME TNPSIMYIO H
00paTHYI0 IPOMOPLIMOHATIEHBIE 3aBUCUMOCTH, UX TPAPUKH,

Oynximn y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| 1 ux
cBoiicTBa. KycouHo-3a1aHHbIe (QyHKIUU.

9 KUIIACC

Yuciaa v BBIYUCICHUSA

Kopens n-ii crenenn mu ero coicTBa. CTENEHb C palMOHAIbHBIM
IIOKAa3aTesIeM U €€ CBOMCTBA.

AJuire0panvecKue BhIPaKEHUA

ToxxnecTBeHHbIE MPeoOpa3oBaHUs  BBIPAKEHUH, COAEpPIKAIIUX
KOpeHb n-ii cTeneHu. ToXIAeCTBEHHbIE NpPeoOpa30BaHUsI BBIPAKEHU,
COJIEPIKAILUX CTENEHb C PALIMOHAIBHBIM MOKA3aTEJIEM.

KBampatueii  TpéxwieH. KopHu  KBagpaTHOro  TpEXUJIEHA.
Paznoxenne kBaipaTHOro TPEXUIICHA HA JIMHEWHBIE MHOXKUTENU.

YpaBHeHUS U HEPABEHCTBA

bukBanpatusle ypaBHeHuA. Ilpumepsl NPUMEHEHUNH METOAOB
PaBHOCWJIBHBIX MPeoOpa30BaHU, 3aMEHbl MEPEMEHHOU, IpauuecKoro
METOZa IIPU PELICHUHN YPaBHEHUN 3-1 U 4-11 CTENEHEN.

Pemenue qpoOHO-palimOHAIbHBIX YPAaBHEHUM.

Pemenne cucrem ypaBHEHHU C JIByMs II€peMEHHbIMHU. PerieHue
IIPOCTEUIINX CUCTEM HEJIMHEHMHBIX YPAaBHEHUU C JABYMs IIEPEMEHHBIMU.
I'paduueckuit mMeTom pemnieHUs CHUCTEMbl HEIWHEUHBIX YpaBHEHUU C
IByMs IepeMeHHbIMU. CHucTema ABYX HEIMHEHHBIX YPAaBHEHHMU C JABYMS
[IEPEMEHHBIMU KaK MOJIEIIb PEAIbHON CUTYaLUH.

HucnoBble  HepaBeHCTBA. PemieHne  JIMHEMHBIX  HEPABEHCTB.
J1oKa3aTeabCTBO HEPABEHCTB.



KBagpaTHeie HepaBeHCTBA C OJHOM nepeMeHHOW. Perrenwue
KBaJIpaTHBIX ~ HEPABEHCTB TIpaUUYECKUM  METOJAOM M  METOJOM
WHTEpPBaJIOB. MeTo[ HHTEPBAIOB ISl PAalUOHAIBHBIX HEPABEHCTB.
[Ipocreimme HEpaBEeHCTBA C MAPAMETPOM.

PemeHne TEKCTOBBIX 3a/lad C IOMOINBIO HEPABEHCTB, CHCTEM
HEPaBEHCTB.

HepaBencTtBo ¢ aByMs nepeMeHHbIMU. PelieHne HepaBeHCTBa C
IByMsl NepeMeHHbIMU. CHCTEMBI HEPABEHCTB C JBYMS IEPEMEHHBIMHU.
I'padmyeckuit  METON pelIeHUs CHUCTEM HEPABEHCTB C  JABYMS
MIEPEMEHHBIMHU.

DOyHKIUU

Oyukuusa. CpoiicTBa (yHKUMI: HyIW (QYHKOUH, TPOMEKYTKU
3HAKOMIOCTOSIHCTBA (DYHKIMU, MPOMEXKYTKH BO3pacTaHUsl W yOBIBAaHUS
(yHKUMU, YETHBIE U HEUETHbIE (YHKUMH, HAauOOJIbIlIEE W HaWMEHbIIIEEe
3Ha4YCHUs PYHKIUU.

KBagpatnunas QyHkuus u e€ cBoictBa. Mcnonb3oBaHue CBOMCTB
KBaJpaTnyHOW (yHKIMK st pemreHus 3axad. [locrpoenne rpaduka
KBa/IpaTnyHOi PyHKuMH. [Tonoxenune rpaprka KBaapaTHIHON (QyHKIHH
B 3aBUCHUMOCTH OT €€ Koacp(bHuHeHTOB I'paduxu pynkumii y =ax2, y =
a(x — m)’ u y = a(x — m)? +n. Ioctpoenue rpapukoB (GyHKIUH C
MIOMOIIBIO MPEe0Opa30BaHUA.

HpobHo-nunelnas pynkuus. MccnenoBanue GyHKINMN.

OyHKIMA y = X" ¢ HATypaJbHBIM MOKA3aTeNeM 1 U €€ TpaduK.

YucioBbIC MOCIEI0BATEILHOCTH U NIPOrPeCcCUm

IlongTne  YHMCIOBOM  IOCJIEHOBATEILHOCTH. Koneunrle wu
OEeCKOHEYHbIE MIOCJEA0BATENBHOCTH. OrpannyeHHas
MocjaeA0BaTeIbHOCTh.  MOHOTOHHO — Bo3pacrtawomias  (yObIBaroias)
nocienoBareabHocTb.  CrnocoObl  3aJaHus  MOCJEA0BATEIbHOCTH:
OmnUCaTeNbHbIN, TaOMWYHBIA, C TOMONIBI0 (OPMYJBl #1-TO YJICHA,
PEKYPPEHTHBIN.

Apudmernueckass u reomerpuueckas nporpeccur. (CBoicTBa
YJICHOB apu(pMeTHYecKol u reoMeTpuyecko mporpeccuii. @opMyIibl 7-
ro 4yjieHa apu(pMETUYeCKON U TeoMeTpUYecKoil mporpeccuii. dopmyibl
CyMMBbI TMEpPBbIX 7 UJIEHOB apU(PMETUYECKOH U TE€OMETPUYECKOM
nporpeccuid. 3ajauu Ha MPOILICHThI, 0AHKOBCKHUE BKJIQJIbl, KPEIUTHI.

[IpencraBienne O  CXOAMMOCTH  IOCIEOOBATEIBHOCTH, O
CYMMUPOBAHHH OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON MPOrPECCUU.

Meron Maremaruyecko uHAYKOUU. llpocreiimme npuMepsl.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «AJII'EBPA» HA YTJIVBJIEHHOM YPOBHE
OCHOBHOI'O OBLIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE pPe3yJIbTaThl OCBOEHUS MPOrPAMMBbI 110 MATEMATHKE
XapaKTEPHU3YIOTCS B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

IIPOSIBJICHUEM HHTEpEca K IPOLLIOMY M HACTOSIIEMY POCCHUMCKOU
MaTE€MaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K JOCTHUKEHUSM POCCHICKUX
MAaTEMaTUKOB U POCCUMCKOM MAaTEMATUYECKOU IIKOJIBI, K UCIIOJIb30BaAHUIO
ATUX JOCTHXKEHHI B IPYTUX HayKaxX M MPUKIATHBIX chepax;

2) rpa’kaaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpaxJAaHUHA W
peanu3aluy €ro mnpas, MPEIACTAaBICHUEM O MAaTEMaTUYECKHX OCHOBAX
(YHKUMOHUPOBAHUS  PA3JIMYHBIX  CTPYKTYp, SBIEHUH, MPOLEIYp
IPaKJAHCKOI0 00UIECTBa (HAIpUMeEp, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYX/IEHHIO H3THYECKMX NpOoOJEeM, CBS3aHHBIX C MPaKTUYECKUM
MPUMEHEHUEM JOCTUKEHUU HAyKW, OCO3HAHMEM BaXHOCTU MOPAIBHO-
ATUYECKUX MPUHIIUIIOB B IEATEIHOCTH YYEHOTO;

3) TPYA0BOr0 BOCIIUTAHUSA:

YCTAHOBKOM HAa aKTHMBHOE y4acTHE€ B PEUICHUH MPAKTHYECKUX 3a]a4
MaTeMaTU4eCcKon HaIpaBJIE€HHOCTH, OCO3HaHUEM BaKHOCTH
MaTeMaTUYecKoro o0pa3oBaHUs HAa MPOTSKEHUUM BCEH KU3HU IS
yCHemHol  MmpopecCHOHANbHOW  JEATEIbHOCTH M pPa3BUTHUEM
HEOOXOAMMBIX yMEHUH, OCO3HaHHBIM BBIOOPDOM M MOCTPOCHUEM
WHJUBUyaIbHOM TPAeKTOpPUM OOpa30BaHUS U >KU3HEHHBIX ILJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

CIOCOOHOCTBIO K AMOLIMOHAJILHOMY M 3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PELICHUH, PACCYKIECHUN, YMEHHUIO
BUJIETh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTEH HAYYHOI'O MO3HAHUA:

OpUEHTAalME! B JEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4YHBIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSL 4YeJIOBEKa,
OpUPOABI U 00IIECTBa, IOHUMAaHUEM MaTEMaTUYECKOM HayKH Kak chepsl
YeJIOBEUECKOU JESTeNIbHOCTH, 3TaloB €€ pa3BUTUS M 3HAYMMOCTU IS
pa3BUTHS  LMBWIM3AIMU, OBJAQJCHUEM  SI3IKOM  MaTE€MaTUKU U
MaTEMaTUYECKOM  KyJIbTYpOMl KakK CpelICTBOM IIO3HAHHMS  MUDa,
OBJIAJICHUEM HaBBbIKAMH MCCIIEIOBATEIBCKON ACSATENbHOCTH;

6) ¢usnueckoro BoCHMTAHUA, (POPMHMPOBAHUS KYJIbTYPHI
3/0POBbS U IMOIHOHAJIBHOTO 0JIATONIOJYYMS:

TOTOBHOCTBIO TMPUMEHATh MaTeMAaTHUYECKHE 3HAHUS B HHTEpecax
CBOETO0 3/I0pPOBbs, BEACHUS 3/I0POBOr0 00pasa KU3HU (30pOBOE MUTAHUE,
cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTIBIXA, PETyJsipHas pU3nYecKas
aKTUBHOCTb), C(HOPMHPOBAHHOCTBIO HABbIKA pe(IEKCUU, NPU3HAHHEM
CBOETO IpaBa Ha OIIMOKY U TAKOTO e MpaBa APyroro 4eaoBeKa;

7) 3K0JIOTM4€CKOI0 BOCIIUTAHMSA

OpUEHTalMell Ha IPUMEHEHUWE MATeMATHMYECKUX 3HAaHUW I
pelieHuss 3ajad B 00JIACTM COXPAHHOCTH OKPY)KAIOIIEH  Cpenpl,



IJIAHUPOBAHMS TIOCTYNKOB M OIIEHKH MX BO3MOXKHBIX MOCIEACTBUM st
OKpY’Kalollled  Cpelpl,  OCO3HAaHMEM  TIJ00aJbHOTO  Xapakrepa
AKOJIOTMYECKUX MTPOOJIEM U MyTeU UX PEIICHUS;

8) amanTanmum K U3MEHAKIIMMCH YCJIOBHSAM COUHUAJIBLHOH H
NPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JICUCTBHUAM B YCIOBUSIX HEOMPEAEIEHHOCTH,
MOBBIIIEHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO
NEATEeNIbHOCTh, B TOM YHCIIE YMEHUE YYUTbCS Yy JAPYrUX JIOJCH,
npuoOpeTaTh B COBMECTHOW JEATEILHOCTH HOBBIC 3HAHUS, HABBIKH H
KOMIIETEHIIUH U3 OTBITA IPYTHX;

HE00XOAMMOCTBIO B (dbopMupoBaHUU HOBBIX 3HAHUM,
bopMyIUpOBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUAX, B
TOM YHCJIE PaHEE HEU3BECTHBIX, OCO3HABATh ):[e(pr/IuI/ITLI CO6CTB€HHBIX
3HAHUU U KOMIIETEHTHOCTEH, JIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYallMI0, BOCIPUHUMATD
CTPECCOBYIO  CHUTyallUI0 KaK  BbI30B, TpeOylOIUid  KOHTpPMED,
KOPPEKTUPOBATh MIPUHUMAEMBIE PEIICHUS U IEUCTBUA, POPMYTUPOBATH U
OIICHUBATh PUCKHU U MOCIEACTBUS, POPMUPOBATH OMBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynpraTe OCBOCHHS MpOrpaMMbl IO MaTeMaTHKE Ha YPOBHE
OCHOBHOTro  oOmiero  oOpa3zoBaHusi y  oOywaromierocs  OyayT
chopMHpPOBaHBI MeTalNpeaIMeTHbIe Pe3yJIbTAThl, XapaKTePU3YIOIIHECT
OBJTAJICHUEM  YHHBEPCAIBHBIMA  TIO3HABATEIbHBIMH  JECHCTBUSIMH,
YHUBEPCATbHBIMH KOMMYHUKATUBHBIMH JICHCTBUSIMU M YHUBEPCATLHBIMU
PETYISATUBHBIMU JICHCTBUSMU.

Ilo3naBaTe/bHBbIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble 1ornueckue 1efcTBUA:

BBUSIBJIATH U XapaKTEpHU30BaTh  CYIIECTBEHHbIE  MPHU3HAKU
MaTeMaTUYECKUX OOBEKTOB, MOHATHUNA, OTHOIICHUN MEXAY MOHSITHUSIMH,
(opMyIMpPOBATH ONpPEACICHHs OHITHI, YCTAHABIUBAThH CYIIECTBEHHBIN
OpU3HAK KJIacCU(pUKALMKU, OCHOBaHUS i OOOOIIEHHS W CpaBHEHWS,
KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIMPOBATH U MPEoOpPa30OBbIBATH CYKICHHUS:
YTBEPAUTENbHbIE W OTpPUIIATENIbHbIE, €IMHUYHBbIE, YacTHble U OOIIue,
YCIIOBHBIE;

BBISIBJISITh MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U
npoTuBOpeursi B (akTax, NAHHBIX, HAOJIOJCHUSIX W YTBEPKIACHUSX,
npenjaraTb ~ KpUTEpUM  JJIs1  BBIABICHHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUNL;

JIeNaTh BBIBOJBI C UCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JI€yKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUECHUN, yMO3aKIIOUEHUHN 10 aHAJIOTHH;

pa3OupaTh  JIOKa3aTelbCTBAa  MAaTEMAaTUYECKHX  YTBEPKIACHUUN
(IpsiMbIE U OT MPOTUBHOTI'O), IPOBOJUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA
MaTeMaTUYeCKUX (PaKTOB, BBICTPAUBAaTh aAPryMEHTALNIO, MPUBOAUTH
OpUMEPBl M KOHTPIIPUMEpPBI, IPUMEHATH METOJ MaTeMaTH4EeCKOU
UHAYKLHMH, 0OOCHOBBIBATh COOCTBEHHBIE PACCYKICHMUS;



BbIOMpaTh CcHoco® pemieHus y4yeOHOM 3ajgaud  (CpaBHHUBATh
HECKOJIbKO BAapUaHTOB pEUICHHs, BBIOMpaTh HauOosiee MOIXOSAIIMA C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarenbcKue 1eiiCTBUSA:

HCIIOJI30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUI HWHCTPYMEHT
no3HaHus, (HOpPMyIUPOBATH BOMPOCH], (PUKCHPYIOUIHE MTPOTUBOPEUHE,
npo0jeMy, CaMOCTOSTENIbHO YCTaHaB/IMBaTh MCKOMOE U JIaHHOE,
(GopMuUpPOBATH THIIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

MPOBOJUTH IO  CAaMOCTOSITEIbBHO  COCTaBJICHHOMY  IUJIaHY
DKCIIEPUMEHT, HCCIEJOBaHUE IO  YCTAaHOBJIEHUIO  OCOOCHHOCTEU
MaTeMaTU4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKITY COOOI;

CaMOCTOSITeNIbHO  (OpPMYJIUPOBATH O0OOOIIEHUSI W BBIBOABI IO
pe3yiabTaTam IIPOBEAEHHOTO HAOJIIOICHHS, HCCIIEI0BAaHMS,
AKCIIEPUMEHTA, OLIEHUBATh JOCTOBEPHOCTHb IMOJYYEHHBIX pE3YJIbTaTOB,
BBIBOJIOB M 000OIIICHMI;

MIPOTHO3MPOBATh BO3MOXKHOE pAa3BUTUE IIpoliecca, a TaKKe
BBIJIBUTATh MPEIIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmaumeii:

BBISIBJIATh ~ HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POpPMALIHH,
JAHHBIX, HEOOXOIUMBIX VISl PELICHUS 3a/1a4u;

BBIOMPATD, aHAJIIM3UPOBATh, CUCTEMATU3UPOBATh u
MHTEPHPETUPOBATh  HH(POPMALMIO  pA3IMYHBIX BUAOB U  (GoOpM
MPEACTABJICHHUS;

BBIOMPATh (HOpMY Mpe/cTaBIeHUs HHPOPMALIMKU U WILTIOCTPUPOBATH
pemiaemMble 3aJauyd CXEMaMH, JAMarpaMMaMy, WHON rpadukol U HUX
KOMOMHAIIUSIMU;

OLICHMBATh  HAAEKHOCTh  MHPOPMALMM O  KPUTEPUSM,
MPEAIOKEHHBIM WU C(POPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIC y4eOHbIC 1eHCTBUA

BOCIIPUHUMATh M (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIETSIMHU OOIICHHMSI, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M MHCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy pelleHus 3ajaui, KOMMEHTHPOBATh MOTYYCHHBINA pe3yIbTarT;

B X0/Ie 00Cy>KIIeHUs 3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 00CYKIaeMOi
TEMBI, TIPOOJIEMBI, pPeIIaeMOi 3a/la4uu, BBHICKA3bIBATh WJCU, HAlleICHHBIC
Ha TIOUCK PEIICHHS, COTOCTaBISATh CBOM CYXACHHUA C CYXICHUAMU
APYTUX YYaCTHUKOB JaMajora, OOHapy>XMBaTh paziUdhe M CXOJICTBO
NO3ULMNA, B KOpPpPEKTHOH ¢dopme GOopMyIHpoBaTh pa3HOIIACHS, CBOU
BO3PaKCHUS;

NPEICTABIATh PE3yJNbTaThl pEIICHUS 3a7add, DSKCIICPUMEHTa,
UCCJIEIOBAHUSI,  MPOEKTa,  CaMOCTOSITENIbHO  BBIOMpaTh  (dopmar
BBICTYIUICHHUS C YUETOM 3a/1a4 MPE3CHTAIlMN U OCOOEHHOCTEH ay TuTOPHH;

NOHMMAaTh W UCHOJB30BaTh MPEUMYIIECTBA KOMAaHTHOW U
WHIUBHUIYyAIIbHON pabOThl MpU pPEIIEHUH YYEOHBIX MaTeMaTHYEeCKHX
3a/ay, MPUHUMATh 1I€JIb COBMECTHOM JI€ATEeNbHOCTH, IJIAHUPOBATh
OpraHu3allMi0 COBMECTHOW paloThl, pachpelnensiTb BHIBI padoT,
JIOTOBApUBATHCS, 0OCYXKJIATh MPOIIECC U PE3yJbTaT padoThl, 0000IIAThH
MHEHUS HECKOJIbKUX JTHOJIEH;

y4acCTBOBaTh B IPyNMNoOBBIX ¢opmax paboThl (0OCyXkaeHus, OOMEH
MHEHUH, «MO3TOBBIE IUITYPMbI» U WHBIE); BBIMOJIHATH CBOIO YacTh PabOTHI



W KOODJIMHUPOBATH CBOU JIEUCTBUS C APYTMMHU YJIE€HAMH KOMAaH]IBbI,
OIICHMBATh KAa4EeCTBO pPE3yJIbTaTa M KadeCTBO CBOETO BKJIaJa B OOIIHIA
pe3yiapTaT MO  KPUTEpUsAM, CPOPMYIHPOBAHHBIM  yYaCTHUKAMU
B3aUMOJIEUCTBUA.

PerynsiTuBHBIE YHHBeEpPCaJbHbIe YueOHbIe 1elCTBUA
Camoopranusanms:

BBISIBIIATh NPOOJEMBI I PELICHUS B JKU3HEHHBIX M y4EOHBIX
CUTYyallMsIX, OPHUEHTHUPOBATHCA B PA3IUYHBIX MOJIXO0JAX IMPUHATHA
penieHuil (MHIMBHIyalIbHOE, TPYIIIIOBOE);

CaMOCTOSATENIHO COCTABJIATH IUIAH, AITOPUTM PELICHUS 3a/1a4u (WA
€ro 4acTb), BRIOUPATh CIIOCOO PEIICHHS ¢ YUYETOM UMEIOIIUXCS PECYPCOB
U COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBAaThb M KOPPEKTUPOBATH
BAPUAHTHI pEIEHUH C Y4ETOM HOBOW MH(OpMaIUK.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBI HHTEJJIEKT:

BIIAJIETh CIIOCOOAMHM CAaMOIIPOBEPKH, CAaMOKOHTPOJSA IIpouecca U
pe3yibTaTa pelieHus MaTeMaTH4YeCKOW 3aJadd, CaMOMOTHBALMM U
peduexcuu;

MPEeABUAETh TPYJHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh ITPU PEILICHUH
3a/layd, BHOCUTh KOPPEKTHBBI B JIESATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSATENBCTB, HAICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA JIEATEIbHOCTH MOCTABICHHOM
LEJIU U YCIOBUSIM, OOBSCHATD MPUYUHBI JOCTUKEHUS WU HEJOCTHKEHUS
L[EJTM, HAXOAUTh OUIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIPAXATh AMOLMHK NPU H3YYEHUU MATEMATHUYECKUX OOBEKTOB H
(akTOB, JaBaTh SMOIIMOHAJIBHYIO OLIEHKY PEILICHUS 3a/1a4u.

NPEAMETHBIE PE3YJIbTATHI

K koniy oOyuenus B 7 kJjacce OO0ydarOUIUMiCs TMOJYYUT CJICIYIOIINE
MPEIMETHBIE PE3YJIHTATHI:

Yuciia u BIYUCTIEHUS

PaunonanbHbie yncna.

[lepexoauTs oOT oaHON (OPMBI 3alUCH YHUCET K JAPYyrou
(npeoOpa3oBbIBaTh  JECATUYHYIO IpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH B OECKOHEYHYIO
JNECATUYHYIO APOOB).

HUcnonb3oBaTh  MOHSATHSA  MHOXECTBA  HATypaJbHBIX  YHCEIl,
MHO>KECTBA ILIEJIBIX YHUCEJ, MHOXECTBA palMOHAJIBHBIX YHCET NpPHU
pellIeHnY 3a7a4, TPOBEICHUU PACCYKJICHUHN 1 I0Ka3aTEIbCTB.

[lonnmate W  OOBIACHATH, CMBICI  MOO3UIMOHHOW  3amUCH
HaTypaJbHOTO YUCIIA.

CpaBHMBATH ¥ yHIOPSAOYMBATH PAlMOHAIBHBIE YUCTIA.

BpinmonHsATh, codeTas  YCTHbIE W  NHUCBMEHHBIE  MPUEMBI,
apu(pMeTHYecKrue ACUCTBUS C PAlMOHAIBHBIMU YMCIAMHU, UCIHOJIb30BaTh
CBOMCTBA 4YHCEJN W MpaBuia JACUCTBUM, NPUEMBI PaALMOHAIBHBIX
BBIYMCIICHUH.

BeinonHATe  AEHCTBUSA €O CTENEHSAMU C  HATypaJlbHbIMU
IIOKa3aTeIsAMU.



Haxonuth 3HaYeHUs YMUCIOBBIX  BBIPAKEHHUW, COAEpPKALIUX
palMOHAJIBHBIE YHCIA M CTENEHW C HaTypaJibHBIM II0Ka3aTeseM,
OPUMEHATh pa3HooOpa3Hble CMOCOObBI M TPHUEMBI  BBIYHUCICHHUS,
COCTABJISITh W OLEHUBATH YHCIIOBBIE BBIPAKEHHS MPU PEIICHUH
MPaKTUUECKHX 3a71a4 U 337a4 U3 APYTUX Y4eOHbIX MPEIMETOB.

OKpyrisaTh 4yucaa € 3aJaHHOM TOYHOCTBIO, @ TAKXKE IO CMBICITY
MPAKTUYECKOM CHUTyallld, BBINOJHATh MPUKHUIKY M OLEHKY pe3yibTaTa
BBIYMCIICHNW, OLIEHKY 3HaYE€HHUM YHMCIIOBBIX BBIPAXKEHUN, B TOM YHCIIE IIPU
pELIEHNH NPAKTUYECKUX 3a]a4.

Pemate  TekcToBBIE 3amaud  apUOMETHUECKHM  CIIOCOOOM,
UCIIONIb30BaTh  TAaONMIBL, CXEMBbI, YEepTEXKH, Jpyrue CpeAcTBa
MPEICTABIICHUS] TAHHBIX [IPU PELICHUH 3a/1ay.

Pemate NpakTHKO-OPUEHTUPOBAHHBIE 3a/laud, CBS3aHHBIE C
OTHOLIEHUEM BEJIMYMH, MPONOPLUHUOHAIBHOCTHIO BEJIMYMH, MPOLIEHTAMM,
MHTEPIPETUPOBATH PE3YJIbTATHI PEIIECHUS 33/1ay C YYETOM OIpaHUYEHUH,
CBSA3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX OOBEKTOB.

JlemuMOoCTb.

Jloka3plBaTh M MNPUMEHATh MPHU PEUIEHUH 33Jad IPHU3HAKH
IenMMoCTH Ha 2, 4, 8, 5, 3, 6,9, 10, 11, npu3Haku 1e1MMOCTA CYMMBI U
MIPOU3BEICHUS LETIbIX YHCEIL.

PacknanpiBaTh Ha MHOKHMTENIN HATypaJbHbIE YHCTIA.

CBOOOAHO OmNEpUPOBATH MOHATUSAMU: YETHOE YHUCIO, HEUYETHOE
YKCIIO0, B3AMMHO MPOCTHIE YHCIIA.

Haxoaute HamOoIbpIINK OOIMMKA OEIUTENb U HAUMEHBIIIEE O0O0IIee
KpaTHOE 4YMCEJl W HWCIOJb30BaTh WX NpPHU pPEUICHUH 33]ay, MPUMEHSThH
anroput™m EBkina.

OnepupoBath NOHITHEM OCTAaTKa MO MOAYJIIO, MPUMEHSTh CBOMCTBA
CpPaBHEHUU MO MOMYJIIO.

AJuire0panvecKue BbhIPAKEHUA

BripakeHus ¢ nepeMEeHHbIMU.

Hcnonb3oBaTh anredOpandyeckyrd TEPMUHOJIOTHI0O W CUMBOJIHKY,
MIPUMEHSTH €€ B MPOLIeCCe OCBOEHUSI yUeOHOTO MaTepHaia.

Haxonuth 3HaueHUs: OYKBEHHBIX BBIPAXXEHUW TMPU 3aJIaHHBIX
3HAYEHUSIX TEPEMEHHBIX.

Hcnonb30BaTh MOHSATUE TOXKIECTBA, BBINOJIHATH TOXICCTBEHHBIC
npeoOpa3oBaHus BbIPAXKEHU, TOKa3bIBATh TOXKACCTBA.

MHOrO4JIEHBI.

BoinonsaaTe npeoOpa3oBaHMsl LEIOT0 BBIPAKEHUS B MHOTIOWIEH
IPUBEACHUEM TMOJIOOHBIX CIIAra€MbIX, PACKPBITUEM CKOOOK.

BoinonuaTe nefcTBUsl  (CIOKEHUE, BBIYMTAHHME, YMHOXEHHUE) C
OJIHOWJIEHaMH U C MHOTOYJIEHAMH, PUMEHSTh (POPMYJIbl COKPAIIEHHOTO
YMHOEHHUSI (KBaApaT U KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb
KBaJIpaTOB, CYMMa M pPa3HOCTb KyOOB), B TOM YHCJE IJsl YNPOILIECHHUS
BBIUUCIICHUN.

OcyliecTBIATh Pa3loOKEHUE MHOTOWICHOB HA MHOMXUTEIH C
MOMOIIbIO BBIHECEHUSI 3a CKOOKHM OOIIEr0o MHOXHUTENS, TPYNIHUPOBKU
cJlaraeMbIX, MPUMEHsI (POPMYJIbI COKPAIIEHHOTO YMHOKEHHUS.

[Ipumensats npeoOpa3oBaHUs  MHOTOWIEHOB  JUISl  PEIICHUS
Pa3IMYHBIX 3a/1a4 U3 MAaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOU
PAKTHUKU.



Hcnonp30BaTh CBOKWCTBA CTENEHEW C HATYPAJIbHBIMU ITOKA3aTEISAMU
TUTs peoOpa3oBaHMs BIPAKECHUN.

YpaBHeHNS U HEPABEHCTBA

Pemare nuHElHBIE ypaBHEHUS C OJHOW NEPEMEHHOW, NPUMEHSS
IPaBWJIa MEpexofa OT MCXOJHOIO0 YPAaBHEHUS K PaBHOCHUIBHOMY €EMY.
[IpoBepsTh, SIBASETCS JIM YUCIO KOPHEM YPaBHEHHUS.

[lonGupate mpuMepsl Tap YHCEN, SBISIIOMIMXCS pPEUICHHEM
JIMHEHHOTO YPAaBHEHHUS C IByMs [IEPEMEHHBIMU.

CtpouTh B KOOPAWHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO
YpaBHEHUS C JBYMs MEPEMEHHBIMH, MOJB3YSACH TpapUKOM, MPUBOIUTH
MIPUMEPBI PELICHUS YPABHEHUS.

Pemate cuctemMbl OBYX JIMHEWHBIX YpPaBHEHUW C  JBYMS
MIEPEMEHHBIMH, B TOM YHCIIE FPAPUIECKHU.

CocTaBnsATh W pewmaTh JIMHEWHOE YpPAaBHEHHE WU CHCTEMY
JUHEHHBIX YpaBHEHUU MO YCJIOBHUIO 33Ja4yd, HHTEPIPETHUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 33J]a4M IMOJTYUYEHHBIN pe3ybTarT.

DOYyHKIUU

Koopaunate! u rpaguku.

N300paxatb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHE
3alaHHBIM KOOpJWHATaM, JIy4Hd, OTPE3KH, HHTEpPBAJIbI, 3alHCHIBATH
YHUCJIOBBIE TPOMEKYTKH Ha alNreOpandeckoMm si3bIKe.

OTMeuyaTh B KOOPAMHATHOM IUIOCKOCTM TOYKM 110 3aJaHHBIM
KOOPAMHATAM.

OyHKIUH.

Ctpouts rpadvku JIMHEUHBIX (PYHKIUH.

OnuckIBaTh € MOMOIIbIO (PYHKUIUNA U3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMMU: CKOPOCTh, BpEMsl, pAaCCTOSAHHUE, II€HA, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTD, BpEMSs1, 00BEM pabOTHI.

Haxonuth 3HaueHne PyHKIUU 1O 3HAYEHHIO €€ apryMeHTa.

[lonumate rpaduueckuii cnocod® MpeACTaBICHUS U aHaIW3a
uH(popManuu, U3BJIEKAaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO U3
rpaMKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEHA.

Hcnonb3oBath cBoiicTBa (YHKUMA [ aHanu3a TrpaduKoB
peanbHbBIX 3aBUCUMOCTEH (Hymm byHKUIMH, POMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIIMU, MPOMEKYTKH BO3pacTaHUsl M YOBbIBAaHUS
(GyHKUIMY, HanOOJbIIEE U HAMMEHbIIIee 3HAUCHUS (QYHKIUN).

Ucnonb3oBath rpaduku JUIsi  UCCJIENOBAHMUS  IPOLIECCOB U
3aBUCUMOCTEH, MpU PEIICHUU 3a/ady U3 APYruX y4eOHBIX MPEAMETOB U
pEabHOM KU3HH.

K koniy oOyuenus B 8 kiiacce oOydaronuiics MOJYYUT CJICIYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Yucsa v BBIYUCJICHUS

HNppauunonanbHble yncna.

[TonuMar, W UCHOJB30BATH NPEACTABICHUS O PaCHIUPECHUU
YU CJIOBBIX MHOKECTB.

CBoOOAHO  oOmepupoBaTh MOHATUSIMHU:  KBAJPATHBIA  KOPEHD,
apu(pMETUYeCKUd  KBaJpaTHbIA KOpPEHb, HWPPALMOHAIBHOE YHCIIO,
HaxO/IUTh, OLIEHWBATh  KBaJpaTHblE  KOPHU, HCHOOJB3Yys  MpHU
HEOOXOIUMOCTHU KaJbKYJISITOP, BBIIOJIHATH MPe0Opa3oBaHus BbIPAXKEHHUI,
COJIEpIKAILINX KBAJApaTHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEM.



Hcnonp30BaTh  HayalbHBIE  IPEACTABICHUS O  MHOXKECTBE
JNEUCTBUTEINBHBIX YHUCEN I CPaBHEHMS, OKPYIVIEHMS W BBIYMCIICHHM,
M300pakaTh JEHCTBUTEIBHBIE YHCIA TOUKAMHU Ha KOOPAUHATHOU MPSAMOM.

Hcnonb3oBaTh 3amucu OOJBIIMX W MalbIX YHCEI C IOMOIIBIO
JNECATUYHBIX J1po0Oeid u creneHeil yucna 10, 3amuchIBaTh U OKPYIJIATH
YUCJIOBBIE 3HAYEHUS PEAJbHBIX BEJIWYMH C MCIIOJIB30BAHUEM PA3HBIX
CUCTEM M3MEPEHHU.

J1emuMOCTb.

CB00OHO ONEPUPOBATH MOHITHEM OCTAaTKa 110 MO0, TPUMEHSTD
CBOWCTBAa CPAaBHEHUM II0 MOJYJIIO, HAxXOJWTb OCTaTKHM CYMMBI U
IIPOU3BEACHUSA 110 JAHHOMY MOJYJIIO.

AJuire0OpanvecKue BbIPaKEHUA

JpoOHO-paImoHaIbHbIE BEIPAKEHUS.

Haxonuth gomycThMble 3HAa4y€HUsT MEPEMEHHBIX B  JIpPOOHO-
PAlMOHAIBHBIX BBIPAKECHUSAX.

[IpuMeHsITh OCHOBHOE CBOMCTBO PAIIMOHAIBHOU JIPOOH.

Brimonuate mnpuBefeHUE anreOpanueckux Apoded Kk - obmemy
3HAMEHATENI0, CJIOXKEHUE, YMHOXXEHHE, JIeJICHUE anreOpandeckux
TpOOeii.

BBINONHATE  TOXKIECTBEHHBbIE MPEOOpPa3OBaHUS  PalMOHAIBHBIX
BBIPAKEHU.

[IpumeHaATh npeoOpa3oBaHUs BbIPAKEHUH ISl PEIICHUS Pa3IMYHbIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBHOUN MPAKTUKH.

Crenenu.

[IprMeHATh MOHATHE CTENEHU C LEIbIM ITOKA3aTEJIEM, BBINOJIHATH
npeoOpa3oBaHUs  BBIPAKEHUW, COAEpKALIUX CTENEHU C  LEJbIM
ITOKA3aTEeJIEM.

NppannonanbHbIE BEIPaKEHUS.

HaxomuTe momycTuMble 3HAa4Y€HUs TNEPEMEHHBIX B BBIPAKECHUSX,
coJiepKalux apu(pMeTHYECKUe KBAAPATHBIE KOPHH.

BoinonHAT,  mpeoOpa3oBaHusi  MPPALMOHAIBHBIX — BBIPAXXKEHUI,
HCIIOJIb3Ys CBOMCTBA KOPHEM.

YpaBHeHMs U HEPABEHCTBA

Pemiars kBagpaTHbie ypaBHEHMUS.

Pewmate ApoOHO-paniuoHaIbHbIE YPABHEHHUS.

Pemarp JMHEHHBIE YypaBHEHUS C [apaMeTpaMy, HECIOXKHBIE
CHUCTEMBI JIMHEUHBIX YPABHEHUH C ITapaMETPaMH.

IIpoBoauTe ucciienOBaHUs YPABHEHUN U CUCTEM YPaBHEHUW, B TOM
Yyluclie ¢ MpUMEHEHUEM TpadHuuecKuX MpeAcTaBiIeHHUN (yCTaHaBIUBATh,
MMEET JIM YPAaBHEHUE WIIM CUCTEMA YPABHEHHUU PELICHUs, €CIIU UMEET, TO
CKOJIbKO, U TpoYee).

IlepexoauTh OT ciaoBecHOM (OPMYIMPOBKM 3adauud K €€
anredpandyeckol MOJENU C TMOMOUIbI0 COCTABJICHMS] YpPaBHEHUS WIH
CUCTEMBI YPAaBHEHUI, HHTEPIIPETUPOBATh B COOTBETCTBUHU C KOHTEKCTOM
3a71a4¥ [IOJIy4YEHHBIN pe3yJIbTaT.

IIprMeHATs CBOMCTBA YHUCIOBBIX HEPABEHCTB JUI1 CPAaBHEHMUA,
OLICHKM, pelLIaTh JIMHCHHBIC HEPABEHCTBA C OJHOM IEPEMEHHOW U UX
CUCTEMBI, /1aBaTh IpaUUECKyH0 WIIIOCTPALNIO MHOXECTBA PEIICHUN
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKUNHA



[lonnmatrh W WCHONB30BaTh (YHKIIMOHATIBHBIC TOHITHS M SA3BIK
(TepMUHBI, CHUMBOJIMYECKHME OOO3HAUCHHMS), OMNPEACNITh 3HAYCHUE
(YHKIIMHM 10 3HAYEHHUIO apTyMEHTa, OINpeNessaTh CBOMCTBA (DYHKUIUHU IO
e€ rpaduky.

Crpouts Tpaduku (yHKUMH , OMUCHIBATH CBOMCTBA YHUCIIOBOIA
byHKIIMA 110 €€ TpaduKy.

K koniy oOyuenus B 9 kiacce oOydaronmuics MOJYYUT CIIECIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciia ¥ BIYMCICHUSA

CB0OOHO OTIEpUPOBATH MOHATUSIMU: KOPEHB /-i CTENEHU, CTEICHb
C pallMOHAIBHBIM MOKA3aTENEM, HAXOAUTh KOPEHb /1-U CTEIIEHH, CTENIEHD
C palMOHAJIIBHBIM I[IOKa3aTeleM, MCHOJb3ysd TMpU HEOOXOIUMOCTH
KQJIbKYJIATOP, IPUMEHATh CBOMCTBA KOPHSA 7-M CTENEHHU, CTENEHU C
PalMOHAIIBHBIM [TOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOYKECTBA JIEUCTBUTEIBHBIX YHUCEN IPU
pELIEeHNH 3a7a4, IPOBEICHUH PACCYKICHUN U 10KA3aTEIbCTB.

CpaBHUBATh U YNOPSAIOYUBATH ACHCTBUTEIBHBIE YUCIA, OKPYTIIATH
NEVCTBUTENBHBIE YNCIA, BBINOJIHATH IPUKUAKY PE3YJIbTATA BBIYUCIICHUN,
OILIEHKY YMCJIOBBIX BBIPAKECHHM.

AJuire0OpanvecKue BbIPaKeHUA

CBoOOHO omepupoBaTh MNOHIATHEM KBaApaTHOro TpEXUJIEHa,
HaXOAUTh KOPHU KBAaAPATHOTO TPEXUJICHA.

PacknanpiBaTh KBaIpaTHBIN TPEXUJIEH HA JTUHEWHBIE MHOKUTEIIH.

YpaBHeHMs U HEPABEHCTBA

Pemlare nmHEWHBIE MW KBaJgpaTHbIE ypaBHEHUs, YpaBHEHMS,
CBOJSIIMECS K HUM, IPOOHO-PAIIMOHAIIbHBIE YPABHEHHS.

Pemrats HECHOKHBIE KBaIPATHBIE YPABHEHUS C IAPAMETPOM.

Pemlare nMHEVHBIE HEpPABEHCTBA, KBAaJpaTHbIE HEPABEHCTBA,
MCIIOJIb30BaTh METOJ MHTEPBAJIOB, U300paKaTh PEIICHHE HEPABEHCTB Ha
YU CJIOBOM NPSIMOM, 3alMCBIBATh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemate cucTemMbl IBYX JIMHEMHBIX YpPaBHEHUW C  JBYMs
IIEPEMEHHBIMHU U CUCTEMBI JIByX YPABHEHUM, B KOTOPBIX OJIHO YPaBHEHUE
HE SIBJISIETCS TUHEHWHBIM.

Pemate HECIIOKHBIE CHUCTEMBI HEJIIMHEHMHBIX YpPaBHEHUH C
apaMeTpoM.

[IpuMeHATh METOJIbl PaBHOCWIBHBIX MpPeoOpa3oBaHUN, 3aMEHBI
nepeMeHHOM, TpaduuecKoro MeTo1a py pelieHn ypaBHeHUM 3-if u 4-i
CTEIECHEH.

Pemrare cucTeMbl JMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB,
BKJIFOYAIOIINE KBAJPAaTHOE HEPABEHCTBO, U300PAKaTh PEIICHUE CUCTEMBI
HEPABEHCTB HA YMCIIOBOW MPSMOMW, 3aMUCHIBATH PEUIEHUE C MOMOILIBIO
CHUMBOJIOB.

Pemare ypaBHEHHS, HEpAaBEHCTBA U MX CHUCTEMBI, B TOM YHCIIE C
OTPaHUYCHHSIMU, HAIIPUMED, B LIEJIbIX YNCIIAX.

IIpoBoauTh MCCIENOBaHNS YPABHEHUN U CUCTEM YPaBHEHUH, B TOM
quclie C NMPUMEHEHHEM TIpaUyecKux IpeacTaBiIeHUN (yCTaHaBIUBATh,
UMEET JIM YPAaBHEHUE WUJIM CUCTEMA YPABHEHUU pELIEHUs, €CIIU UMEET, TO
CKOJIBKO, U TIpOYEe).

Pemarp TeKCTOBBIE 3a/1a4M AIreOpandeckuM CrocoO0M € MOMOILBIO
COCTaBJICHUs YPABHEHUH, HEPABEHCTB, UX CUCTEM.



Hcnonb30BaTh ypaBHEHHS, HEPABEHCTBA M HX CHUCTEMBI IS
COCTAaBJICHHSI MATEMaTUYECKOW MOJEIM pPEAIbHOM CHTYallMM WU
MPUKIAAHOW 3aJlayd, WHTEPIPETHPOBATH NOJYUYECHHBIE pPE3YyJbTaThl B
3a/IaHHOM KOHTEKCTE.

YuciioBble MOCTAEAOBATEIbHOCTH U MPOTPecCHT

CBOOOIHO oOmEepUpoBaTh MOHSATUSIMHU: 3aBHCHUMOCTH, (YHKIIHS,
rpaduk (yHKIUH, TpsiMas MPOMOPLUOHAIBHOCTD, JIMHEWHAs (PYHKIIHS,
oOpaTHass MPONOPLHUOHAIBHOCTb, Mapabona, runepOona, KyCOYHO-
3ajaHHas (PYHKIIHSL.

HccnenoBath QyHKIMIO MO €€ rpaduKy, YCTaHABIMBATH CBOMCTBA
GyHKIMI: 007aCcTh ONpeaeneH s, MHOKECTBO 3HAUCHUN, HYJIU (PYHKIIHH,
MPOMEKYTKH  3HAKONOCTOSHCTBA, IMPOMEXYTKM  BO3pacTaHusi |
yObIBaHUS, YETHOCTb W HEYETHOCTh, HAMOOJbLIEE M HaWMEHbIIEEe
3HAYEHHUSI, ACUMIITOTHI.

Pacno3naBaTh KBajpaTUyHyl0 (PYHKIUIO 1O (hopmyJlie, IPUBOAUTH
MpUMEPBl KBAAPATHUYHBIX (PYHKUUN W3 pPEATbHOM KU3HH, (PU3KKH,
Tr€OMETPUHU.

Onpenenars NOJNIOKEHUE Trpapuka KBaJAPaTUYHOM (YHKIMH B
3aBUCUMOCTH OT €€ KO3(P(HUIIMEHTOB.

Crpouth rpaduk KBagpaTUYHOW (PYHKIUHU, ONUCHIBATH CBOMCTBA
KBaJApaTUYHON PYHKIMU 1O €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBAaApaTHUYHON (YHKUHMH JUJIS PELICHUS
3a1ad.

Ha npumepe kBaapatnyHOW (GyHKUUU CTPOUTH Tpaduk QYHKIHUH y
=af(kx + b) + ¢ ¢ nomo1bo NpeodpazoBaHuil rpaduka GyHKUUU y=f(X).

NnnrocTpupoBaTh C MOMOIIBIO TpauKa peaibHyI0 3aBUCUMOCTb
WJIM TIPOLECC TI0 UX XAPaKTEPUCTHUKAM.

ApudmMeTnyeckas 1 reoOMeTPUYECKas MPOrPeccHu

CBOOOAHO  oOmepUpoBaTh  MOHATHSMHU:  IOCJEI0BATEIbHOCTD,
apuMeTnyecKas u reOMeTpuYecKas Mporpeccumu.

3anaBarthb MOCJIEIOBATEIbHOCTH pa3HbIMU crnocobamu:
OMMUCATENIbHbIM, TaOJIUYHBIM, C TOMOIILI0 (OPMYJIBI 7-TO YJICHA,
PEKYPPEHTHBIM.

BbINONHATE BBIYUCIEHHS C MCIOJIB30BaHMEM (HOPMYJT 7-TO 4jieHa
apu(pMETUYECKO M TeOMETPUYECKOW MPOrpeccuii, CyMMbl MEPBBIX 7
YJICHOB.

N300paxaTh ~ 4jeHbl  MOCJIENOBATEIbHOCTH  TOYKAMU  Ha
KOOPJMHATHOM IUIOCKOCTH.

Pemate 3aauu, cBA3aHHBIE C YMCIOBBIMU MOCIEI0BATEIBHOCTIMM,
B TOM 4HCJIE 33Jaud M3 pPEAIbHOM KU3HH (C HCIOJIb30BAHUEM
KaJIbKYJISATOpa, HU(DPOBBIX TEXHOJIOTUM).

Pacnio3HaBaTh M NPUBOAUTH MPUMEPHl KOHEUHBIX U OECKOHEYHBIX
NOCJIeIOBATEIBHOCTEH, OTrpaHUYECHHbBIX MOCJIEIOBATENbHOCTEH,
MOHOTOHHO BO3pacTaromux (yObIBaIOIINUX ) MOCJIEI0BATEILHOCTEH.

WNmeth npeacTaBiaeHUE O CXOJMMOCTH MOCIEI0BATENIbHOCTH, YMETh
HaxXoAUThb  CyYMMy  OECKOHEYHO  YObIBalOIleM  I'€OMETPUYECKON
POIPECCUM.

[IpuMeHsITh METOJ MaTeMaTUYeCKOM HWHAYKIMH NpPU pPELICHUU
3ajad.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmbl

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

DJIeKTpPOHHbIe (LM (ppOBbIE)
o0pa3oBaTe/IbHbIE PecypChl

UNCIIA 1
BBIUMCIIEHU .
PanponasibHbIe Yncia
(moBTOpEHUE)

11

OYHKIUUN.
Koopaunats! u
rpaduxu. OyHKIINN

17

AJITEBPAMYECKHUE
BBIPAXKEHUA.
BeIpaxenus ¢
[IEPEMEHHBIMU

YPABHEHUA 1
CUCTEMBI
YPABHEHUI.
JIunelinble ypaBHEHUS

10

YUUCIIA U
BBIYUCJIEHHMSL.
Crenens ¢
HATypaJIbHBIM
IoKa3aTejieM




AJITEBPANYECKUE
BBIPAKEHN L.
MHoro4ieHbl

23

AJITEBPAYECKHUE
BBIPAXKXEHUN L.
Dopmysl
COKPaIEHHOTO
YMHOXKEHHS

14

UUCIIA U
BBIYMCJIEHNA.
JlemumocTh

10

OYHKIUMN.
Jluneitnas pynkuus

16

10

YPABHEHUS 1
CHUCTEMBI
YPABHEHUI.
CucTteMbl TUHEHHBIX
YpaBHEHUU

14

11

IToBTOpEHME,
o0oO1enue,
CHCTEMAaTH3aIHsI
3HAHUMN

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOTPAMME

136

8 KUIACC

Ne

HaumenoBanue

KoanuecTBOo 4acoB

JaeKkTpoHHbIe (LM (pPOBbHIE)




n/n

pas3/iesioB H TeM
NPOrpaMMmblI

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

o0pa3oBaTe/bHbIE Pecypchl

YPABHEHUA U
HEPABEHCTBA.
Hepagenctra

20

UUCIIA U
BBIYNCJIEHUAL.
KBanpaTHbiii KOpeHb

17

YPABHEHUSA U
HEPABEHCTBA.
KBaapartHbie
ypaBHEHUs

17

AJITEBPAMYECKUE
BBIPAXKEHU .
HpoGHo-
parroHaIbHbIE
BBIPAXKECHHS

17

YPABHEHUA U
HEPABEHCTBA.
HpobHo-
panroHaIbHbIC
ypaBHEHHS

19

OYHKIIU

15

AJITEBPAMYECKHUE
BBIPAKEHM L.

14




Crenenu

UUCITIA U
BBIYMCJIEHNA.
JenumocThb

[ToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3allHs
3HAHUHI

10 1

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136 8

9 KIIACC

Ne
n/n

HaumenoBaHue pa3ieioB u
TeM MPOrpaMMBbl

KoanuyecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JuekTpoHHbIE (HU(POBDbIE)
o0pa3oBaTebHbIE PeCypChl

OYHKIU

25 1

YPABHEHUA U
HEPABEHCTBA.
KBanparHble HepaBeHCTBA

15 1

YPABHEHUA U
HEPABEHCTBA.
YpaBHEHUsI, HEPABEHCTBA U
UX CUCTEMBI

25 1

YMCJIOBBIE
I[MTOCJIEHJOBATEJIbHOCTH
N ITPOI'PECCUN

25 1




AJI'EBPANYECKHUE

BBIPAXKEHHM . Crenens ¢ 12
palrOHAIBHBIM ITOKA3aTEeIIEM
[ToBTOpEHME, 0606H.I€Hlfe, 34
cucreMaru3anus 3HaHUN

OBIIEE KOJIMYECTBO YACOB 136

[10 ITPOT'PAMME




ITOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposabHbie

Bcero
padoThbI

IpakTuyeckue
padoThbI

JlaTa
H3y4yeHust

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTejibHbIE

pecypchl

IToBTOpEHME.
ParmonanbHbie
yucia

IToBTOpEHME.
CpaBHenue,
YIOPSIIOYMBAHUE U
apupMeTHIECKHe
JIEUCTBUSA C
panoHaTbHBIMU
YuCIaMHu

[ToBTOpEHME.
Uucnosas npsmasi,
MOJ1yJIb YUCIIa

[ToBTOpEHME.
[IponieHTsI, 3anUCh
IIPOLICHTOB B BUJIE
IpoOu u Apodu B
BH/JIE ITPOLICHTOB

[ToBTOopenue. Tpu




OCHOBHBIE 33/1a4M Ha
MPOLEHTHI

IToBropenue. Tpu
OCHOBHBIE 33/1a4y Ha
IIPOLICHTHI

IToBTOpEHME.
Pemenue TekcTOBBIX
3a/1a4
apumeTnuecKuM
crocoooM

[ToBTOpEHUE.
Pemenne 3amay u3
peanbHON NPAKTUKH
Ha 4acTH, 1poou,
MIPOLICHTBI,
IIPUMEHEHHE
OTHOILLIEHUN U
MIPONOPLUI IIPU
penieHnu 3a1a4y

IToBTOpEHME.
Pemenue 3anau u3
peanbHON NPAKTUKU
Ha 9acTH, IpoOu,
MIPOTICHTHI,
MIPUMEHEHHE
OTHOIIEHUH U
MIPONOPLUI IIPU




pelieHuu 3a1a4y

10

[ToBTOpEHME.
Peanbubie
3aBUCHUMOCTH;
pelieHne 3a1a4d Ha
JBUXKEHHE, padoTy,
MOKYTIKH, HaJIOTH

11

KoHntposbHas
pabota 1o Teme
"PanmonaabHbIC
yucia"

12

Koopaunara Touku
Ha MpsIMOM

13

YucioBble
MPOMEKYTKH

14

YucnoBele
MIPOMEXKYTKHU

15

Paccrosinne mexay
JIBYMS TOUKaMU
KOOPAMHATHOU
IpsAIMOI

16

[IpssMmoyronbHas
CHUCTEMa KOOpJMHAT.
Abcuucca u
OpAMHATa TOYKH Ha
KOOPJUHATHOMN




IIJIOCKOCTH

17

[IpsmoyronbHas
CUCTEMa KOOpJMHAT.
Abcuucca u
OpJIMHATa TOYKHU Ha
KOOPJAMHATHOU
TJIOCKOCTH

18

[Tpumeps! rpadukos,
3aJJaHHBIX
bopmynamu

19

Urenue rpadukoB
peasIbHbIX
3aBUCUMOCTEHN

20

QYyHKINOHAIbHBIE
3aBUCUMOCTH MEXIY
BEJINYNHAMHA

21

ITonatue QpyHKIUY.
OyHKIUA KaK
MaTeMaTHyecKas
MOJIEb PeaTbHOIO
npotrecca

22

[TonstTre GyHkuuu.
OyHKIUA KaK
MaTeMaTHyecKas
MOJIEJIb PEATBHOIO
mporecca




23

[Tonarue QpyHKIUN.
QyHKIUA KaK
MaTeMaTu4ecKas
MOJIETIb PEaTbHOTO
nporecca

24

O061acTh
OIpe/ieIICHUS 1
00J1aCTh 3HAYECHUN

byHKIUN

25

O061acTh
OIpeieIICHUS U
00J1aCTh 3HAYECHUN

byHKIIUN

26

Crnioco0sl 3a1anus
byHKIIUN

27

I'paduk pyHkumn

28

KonTponbHas
pabora 1o Teme
"KoopauHaTel 1
rpaduxu. OyHKuu'

1

29

Beipaxenue ¢
IIEPEMEHHBIMHU.
3HavyeHue
BBIPAKEHHUS C
IIEPEMEHHBIMU

30

Bripaxxenue ¢




MIePEMEHHBIMH.
3HayeHue
BBIPAKCHUS C
IIePEeMEHHBIMHU

31

Beipaxenue ¢
MepEMEHHBIMHU.
3HayeHHne
BBIPAYKEHHUS C
MepEeMEHHBIMU

32

[IpencraBnenue
3aBUCUMOCTH MEXY
BEJIMYMHAMU B BUJIE

bopMmyIbI

33

[IpencraBnenue
3aBUCHUMOCTH MEKIY
BEJIMYMHAMU B BUJIE

bopMmyIbI

34

Brraucinenus no
bopmynam

35

Brraucnenus no
dhopmynam

36

VYpaBHeHUEe ¢ OHOU
IIEPEMEHHOM.
Kopens ypaBHeHus

37

CaoiicTBa
YpPaBHEHUH ¢ OAHOMI




MEPEMEHHOMN

38

CaoiicTBa
YpPaBHEHUH C OAHOMN
MEPEMEHHOMN

39

PaBHOCHIBHOCTD
ypaBHEHUH

40

YpaBHEHUE KaK
MaTeMaTrudecKkas
MOJIEJIb pealbHON
CUTyaIuu

41

Yucno kopHei
JINHENHOTO
ypaBHEHUS

42

Yucno xopHen
JIMHEWHOT O
ypaBHEHUSA

43

Pemenne TeKCTOBBIX
3aJ1a4 C IIOMOIIBIO
JIMHEMHBIX
ypaBHEHUH

44

JInHaelHOE
ypaBHEHHUE,
coJiepkailiee 3HaK
MOAYJIs

45

KonTposnbnas
pabota mo Temam




"BoIpakeHus ¢
nepeMeHHbIMU",
"JIunelinbie
ypaBHeHUA"

46

CreneHs ¢
HaTypaJTbHBIM
[MOKa3aTelIeEM

47

CBoiiCcTBa CTEIEHHU C
HaTypajabHbIM
rokasarejieM

48

CBoOJiCcTBA CTEIEHHU C
HaTypajabHbIM
roxkasarejieM

49

CBOiiCcTBA CTEIEHU C
HaTypajabHbIM
roxkasarejieM

50

3anuce 4yncia B
JeCITUIHOMN
MO3UITHOHHOMN
CHCTEME CUUCIIEHHUS

51

3anuce 4Kucna B
IeCITHIHOMN
MO3UITHOHHOMN
CHCTEME CUUCIIEHHUS

52

OIHOYIEHEL.
OnHowieH




CTaHAApTHOTO BHUJIA.
Creneup OQHOYJIEHA

53

OQHOYJIEHHI.
OpaHousieH
CTaHJIAPTHOTO BUJIA.
Crernenp 0JHOYICHA

54

MHoOTro04JIeHBI.
MHuorouneH
CTaHJIapTHOT'O BUJA.
CreneHb
MHOTOYJICHa

55

MHoTro04JIeHEI.
MHuorounaeH
CTaHJIapTHOTO BU/A.
CremneHb
MHOTOYJICHa

56

Cioxenue u
BBIYUTAHUC
MHOTOYICHOB

57

Crnoxeunue u
BBIYUTAHUC
MHOTOWIEHOB

58

Crnoxeunue u
BBIYUTAHUC
MHOTOYJIEHOB

59

VYMHOXEHHE U




JACICHUC
MHOT'O4JICHOB

60

YMHOXEHUE U
JeJIeHUE
MHOTOYWIEHOB

61

YMHOXEHNE U
JeJIeHNE
MHOTOYIEHOB

62

YMHOXEHNE U
NeJIEHHE
MHOTOYIEHOB

63

ITpeoOpas3oBanue
EJIOTO BBIPaKEHHSI
B MHOI'O4JICH

64

ITpeoOpas3oBanue
EJIOTO BBIPaKEHHSI
B MHOTOYJICH

65

IIpeoOpa3oBanue
EJIOTO BBIPAKECHUSI
B MHOTO4JICH

66

KopHu MHOTOUIIEHA

67

KopHu MHOTOUIIEHA

68

ToxnecTso.

ToxnecTBeHHbIE
npeoOpa3oBaHUs
anredpanvecKux




BBIPAKCHUIN

69

ToxnecTBo.
ToX1eCTBEHHbBIE
peoOpa3oBaHUs
anredpanvecKkux
BBIPa)KCHUI

70

ToxnecTso.
ToXIEeCTBEHHbBIE
peoOpa3oBaHUs
anredpandecKux
BBIPAYKEHU I

71

ToxnecTso.
ToX1eCTBEHHBIE
npeoOpa3oBaHUs
anredpanvdecKux
BBIPaKECHUI

72

ToxnecTso.
ToX1eCTBEHHbBIE
npeoOpa3oBaHus
anredpanvdecKux
BBIPAKCHUI

73

Jloka3aTenbCTBO
TOXKJICCTB

74

KoHntponbHas
pabora 1mo Temam
"CreneHs ¢




HaTypaTbHBIM
rnokasarejiem",
"MHuorouieHs!"

75

KBagpar cymMmbl 1
KBaJpaT pa3HOCTU
JIBYX BBIpaKCHUH

76

KBagpar cymmbl
HECKOJIbBKUX
BBIPaKCHUI

77

Ky6 cymmbI 1 ky0
Pa3HOCTH IBYX
BBIPa)KCHU I

78

PasnocTs kBanpaToB
JBYX BBIpaXCHUHN

79

IIpoussenenue
Pa3HOCTU U CyMMBI
IBYX BBIpaXKCHUN

80

IIpoussenenue
Pa3HOCTU U CyMMBI
JBYX BBIpaXCHUHI

81

CyMMa 1 pa3HOCTB
KyOOB JIByX
BBIPAKECHUI

82

CyMMa 1 pa3HOCTB
KyOOB JIBYX
BBIPAKCHUIN




&3

Paznoxenue
MHOTOYIEHA Ha
MHOHATEITN

84

IIpousBenenue
Pa3HOCTH CyMMBI
JBYX BBIpaXKCHUH,
CyMMa U pa3HOCThb
KyOOB JIByX
BBIPAKEHU I

85

Paznoxenue
MHOTOYJIEHA Ha
MHOKHATEIN

86

Briaecenue o0Omiero
MHOKUTENA 32
CKOOKH

87

Meroa rpynnupoBKu

88

KonTponbHas
pabota 1o Teme
"dopmyJibl
COKpAILlEHHOTI'O
YMHOKEHUS"

89

JennmMocTh 1emnbIx
yncen. CBoicTBa
TEeTUMOCTH

90

JlenmumMocThb 1eabIx
yucen. CpoiicTBa




JACIINMOCTHU

91

[Ipocteie
COCTaBHEIC YHCIIA.
YETHBIC U HEUETHBIC
Yqucia

92

[Ipuznaku

JIETUMOCTH Ha 2, 4,
8,5,3,6,9,10,11

93

[Ipuznaku
JIETMMOCTH Ha 2, 4,

8,5,3,6,9,10, 11

94

IIpusnaku
JEIUMOCTH CYMMBI U
IIPOU3BEICHNUS
LEJIBIX YUCEJI NTPU
peneHny 3a1a4y

95

HanbGonpmmii o0t
JIETUTEND U
HanMeHbIIee o01Iee
KpaTHOE JIBYX YHCEI

96

Bzaumuo MMPpOCTBIC
qucia

97

Anroputm EBknuaa.
JleneHue ¢ 0CTaTKOM

98

CpaBHEHHS LETBIX
YHUCEJ 110 MOYJIIO




HaTypaJbHOIO YHcia

99 Jlunerinas GyHKIus,
e€ CBOMCTBA

Jlunerinas GyHKIus,
e€ CBOMCTBA

100

Jluneitnas QyHKUUA,
e€ cBolCTBa

101

I'paduk nmuHeitHON

102
0 byHKITUN

I'paduk nmuHeitHON

103 byHKIUN

I'padux nuHeHOM

104
byHKIIUN

I'padux nuHeHOM

105
byHKIIUN

I'paduk pynkumm y

106
= x|

I'paduk pynkumm y

107
=[x

I'paduk Pynkuuu y

108
=[x

I'paduk ynkumu y

109
= x|

KycouHno-3aanHbIe

11
0 byHKIIUN




111

Kycouno-3ananusie
byHKIIUN

112

Kycouno-3ananusie
byHKIIUN

113

Kycouno-3a1annble
byHKIIUN

114

KonTposnbhas
pabora 1o Temam
"JlenuMocTh",
"Jluneitnas

bysakus"

115

ypaBHeHI/IC C ABYM:
NEPpEMECHHBIMU

116

ypaBHeHI/IC C ABYM:
NMEPpEMECHHBIMU

117

I'paduk nuneitHOTO
YPaBHEHHUS C ABYMS
IIEPEMEHHBIMU

118

I'paduk nuneitHOTO
YpaBHEHHUS C ABYMS
MIepeMEHHBIMU

119

CHuCTEMBI JIMHEWHBIX
YpPaBHEHUH C IBYMsI
MepeMEHHBIMHU

120

CucTeMbl JJMHEUHEIX
YpPaBHEHUH C JIBYMsI




MEPCMCHHBIMU

121

I'paduueckuii Mmeron
pelIeHUsI CUCTEMBI
JIMHEWHBIX
YpPaBHEHUH C JBYMsI
MepeMEHHBIMHU

122

I'paduueckuii meToq
pEIIeHUsI CUCTEMBI
JINHEMHBIX
YPaBHEHUH C JIBYMSI
MepEMEHHBIMU

123

Pemenne cucrem
JIMHEMHBIX
YpPaBHEHUU C JIBYMsI
IIEpEMEHHBIMU
METOJIOM
MOACTaHOBKH U
METOJIOM CJIOKEHHUS

124

Pemenue cucrem
JIMHEMHBIX
YPaBHEHUH C JBYMsI
MIEpEMEHHBIMU
METOJIOM
MOJICTAHOBKHU B
METOJIOM CJIOKCHHS

125

Pemmenue cucrem
JIMHEHHBIX




YpPaBHEHUH C JBYMsI
[IEPEMEHHBIMU
METOJ0M
MOJACTAaHOBKHU U
METOJOM CIIOKEHHS

126

Pemenune cucrem
JIMHEWHBIX
YpaBHEHUH C ABYMsI
MepEeMEHHBIMU
METOJIOM
MOJICTAHOBKH 1
METOJIOM CJIOKCHHS

127

Cucrema nByx
JINHEUHBIX
YpPaBHEHUU C IBYMSI
MEPEMEHHBIMU KaK
MOJIENb PEaTbHOM
CUTyaluu

128

KoHntponbHas
pabora 1o Teme
"Cucremsbl
JINHEMHBIX
ypaBHEeHUH"

129

[ToBTOpEenue n
o0oO1eHme.

Bripaxkenus ¢
NepeMEHHbIMU




130

IToBTOpEeHue u
0000111IeHHE.
CreneHs ¢
HaTypaJbHbIM
rokasaTelieM

131

[ToBTOpEeHue n
00o0011eHuE.
OnHOYIEHBI U
MHOTOYJICHBI.
ToxnecTBeHHbIE
peoOpa3oBaHUs
anredpandecKux
BBIPa)KCHUIN

132

IToBTOpEHUE N
obo01eHue.
DopMysl
COKPAIEHHOTO
YMHOKEHUS

133

[ToBTOpEenue n
o0o01eHue.
Koopaunats! n
rpadukH.

134

[ToBTOpEenue n
o0oO01eHme.

Jluneitnas GpyHkuus

U €€ CBONCTBA

135

Htorosas




KOHTpOJIbHast paboTta

136

[ToBTOpEHME M
o0o01ieHue.
Pemenue cucrem
JIMHEWHBIX
YPaBHEHUH C JIBYMsI
MepEMEHHBIMU

OBILIEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

136

8 KJIACC

Ne
n/n

Tema ypoka

KoJsnuyecTBo yacoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3yYeHUs

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl

YucnoBeie HCPAaBCHCTBA

CBoMCTBA YUCITOBBIX
HEPaBEHCTB

CBoMCTBA YUCITOBBIX
HEPaBEHCTB

JlokazarenbcTBO
HEpPaBEHCTB

Hepasencrtso ¢
nepemeHHoi. CTporue u
HECTPOTHUE HEPABEHCTBA




Hepasencrtso ¢
nepemeHHoi. Ctporue u
HECTPOTHE HEPABEHCTBA

Crnoxxenue u
YMHO)KGHI/IG YHUCJIOBBIX
HEPABCHCTB.
OreHMBaHuE 3HAYECHHUS
BBIPAKCHHS

Crnoxenue u
YMHO)KCHI/IG YHUCJIOBBIX
HEPaBEHCTB.
OreHMBaHue 3HAYECHHUS
BBIPAXKEHHS

ITonsiTHE O pemieHUn
HEPaBEHCTBA C OJAHOU
IIEPEMEHHOM.
MHOk€eCTBO pelieHUuN
HEPaBEHCTBA

10

ITonsTHE O pelmieHUn
HEPaBEHCTBA C OAHOU
[IEPEMEHHOM.
MHOXeCTBO peleHUN
HEPABEHCTBA

11

PaBHOCHIBHBIE
HEpPABEHCTBA.
HepasencrtBo-
CIIECTBHE




12

Hucnossle IPOMEKYTKHU

13

JIuHeitHoe HEpaBEHCTBO
C OAHOM EPEMEHHOUN U
MHOECTBO €T0
peleHui

14

Pemenne nuHenHbIX
HEPABEHCTB C OJJTHOM
MEPEMEHHOMN

15

Pemenne nuHenHbIX
HEPaBEHCTB C OJIHOM
MIEPEMEHHOMN

16

Pemenne mnHENHBIX
HEPABEHCTB C OJJHOM
MepEMEHHOMN

17

CucTembl TUHEHHBIX
HEPABEHCTB C OJJHOMU
IIEPEMEHHOMN

18

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOM
MIEPEMEHHOM

19

Pemenne TeKCTOBBIX
3aJ1a4 ¢ IOMOIILIO
JMHENWHBIX HEPABEHCTB C
OJIHOU IIEPEMEHHOMN

20

KoHnTtponbnas padota mo
teme "HepaBeHcrsa"




21

KBagparHbie KOpHU

22

Apudmernaeckuit
KBaJPaTHBIN KOPEHb U
€ro CBOMCTBA

23

Apudmernaeckuit
KBaJ[paTHBIA KOPEHb U
€ro CBOMCTBa

24

[Tonsitne
HMppalyoHaJIbHOTO
yycia. JleicTBus ¢
UPpALMOHATEHBIMHU
qUCIIaMHA

25

CBoiicTBa IEUCTBUH C
HMppauoOHAIbHBIMU
YUCJIaMUA

26

CBoiicTBa IEWCTBUH C
MppalrOHAIIbHBIMU
YUCJIaMUA

27

CBoiicTBa IEHCTBUHA C
MppalrOHAIIbHBIMU
YHCIIAMUA

28

CpaBHenue
UPPALMOHATBHBIX YUCEN

29

CpaBHeHHe
WPPALMOHATIBHBIX YHCET

30

MHO0XeCTBO




I[CflCTBHTGJIBHBIX YUCCII.
IIpencrasienus o
pacupeHusx
YHCIJIOBBIX MHOXECTB

31

JomycTumMble 3HaYEHUS
MePEMEHHBIX B
BBIPAXKCHUSIX,
CoJIeprKaIInx
apudmeTuyeckue
KBaJIpaTHbIE KOPHU

32

JlonycTumble 3HaYCHUS
MEPEMEHHBIX B
BBIPKECHUSIX,
coZIepKaIInx
apupMeTuIecKue
KBaJpaTHBIE KOPHU

33

ToxnecTBeHHbIE
npeoOpazoBaHus
BBIPAKECHU,
coJieprKalnx
apupMeTHIeCKue
KBaJ[paTHBIC KOPHH

34

ToxxnecTBeHHBIE
npeoOpa3oBaHus
BBIPAKEHHU,
COZIepKaIINX
apudmMeTHuecKue




KBaJlpaTHbIE KOPHU

35

ToxxnecTBeHHEBIE
npeoOpa3oBaHUs
BBIPAKECHUH,
coJIeprKalInX
apudmeTuyeckue
KBaJIpaTHbIE KOPHU

36

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKECHU,
coJiepKaIInx
apudmeTuyeckue
KBaJpaTHbIE KOPHU

37

KonTponbnas pabota no
teme "KBanpaTHbIil
KOpEHb"

38

KBagpaTHoe ypaBHeHHE

39

dopmyna KOpHEN
KBaJ[paTHOIO
ypaBHeHus. KonnuecTBo
NENCTBUTEIBHBIX
KOpPHEU KBaJApaTHOTO
YpaBHEHUS

40

®dopmyna KOpHEH
KBaJJpaTHOTO
ypaBHeHus. KonnuecTBo




JIEUCTBUTEIBHBIX
KOpHEH KBaJpaTHOIO
ypaBHEHUS

41

®dopMmya KOpHEH
KBaJPaTHOIO
ypaBHeHus. KonnuecTBo
JIEHCTBUTEIIbHBIX
KOpHEH KBaJpaTHOTO
ypaBHEHUSA

42

dopmyia KOpHEH
KBaJPaTHOI'O
ypaBHeHus. KosnndecTBo
JENCTBUTEIBHBIX
KOpHEW KBaJipaTHOTO
YpaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHEeHUsI, CBOAUMBIE
K JINHEHHBIM
YpaBHEHUSM WJIU K
KBaJAPaTHBIM
ypaBHEHUSAM

46

YpaBHeHUsI, CBOAUMBIE
K JINHEHHBIM
YPaBHEHUSAM HJIU K
KBaJPaTHBIM




YpPaBHEHUSIM

47

KBanparnoe ypaBHeHue
C IIapaMeTpoM

48

Pemenne kBagpaTHbIX
ypaBHEHUH C
napaMeTpamu

49

Penienne kBagpaTHbIX
YpPaBHEHUH C
napaMeTpamu

50

Penienne kBanpaTHbIX
YpPaBHEHUH,
coZepKalIUX 3HAK
MOAYJIA

51

Pemenue kBaapaTHBIX
YPaBHEHUH,
CoZIepKaIINX 3HAK
MOAYJIS

52

YpaBHEHHE Kak
MaTeMaruyeckas
MOJENb PEANIbHOM
CUTyaluu

53

Pemenne TekcToBBIX
3a/1a4 ¢ IOMOUIBIO
KBaJPaTHBIX YpaBHEHHM

54

KoHnTtponbnas padota mo
teme "KBaapaTHbie




ypaBHEeHHUA"

55

PanmonansHbie
BBIPKEHUS

56

ToxxnecTBEeHHEBIE
npeoOpa3oBaHus
parroHaIbHBIX
BBIPAKECHUI

57

ToxnecTBeHHbIE
npeoOpa3oBaHus
palOHaIbHBIX
BBIPAKECHUIN

58

ToxnecTBeHHbIE
npeoOpazoBaHus
paroHaIBEHBIX
BBIPAKECHUI

59

ToxnecTBeHHbIE
npeoOpazoBaHus
parroHaIBEHBIX
BBIPKECHUI

60

Anrebpanueckas 1poOb.
JonycTumble 3HAYCHUS
MEePEMEHHBIX B APOOHO-
palMoOHATBHBIX
BBIPAKCHUSX

61

Anrebpanueckas 1poOb.
JomycTrumMble 3HaYEHUS




NEPEMEHHBIX B IPOOHO-
panroOHAIBHBIX
BBIPAKECHUSIX

62

Anrebpanueckas 1poOb.
JlonycTrMble 3Ha4ECHUS
[IEPEMEHHBIX B APOOHO-
palOHaIbHBIX
BBIPAKECHUAX

63

OcHOBHOE CBOMCTBO
anreOpandeckoi 1podu

64

OcHOBHOE CBOMCTBO
anredpandeckoi Jpoou

65

CrnosxeHue U BBIYUTaHHUE
anreOpanvecKux
npobeit

66

CrnoxeHue U BBIYUTAHHE
areOpanyecKux
npobeit

67

YMHOXEHHUE U JIeNIeHne
anreOpanvyecKux
npoodeit

68

YMHOXEHHUE U JIelIeHue
anreOpanvyecKux
npoobeit

69

VYMHOXEHHUE U IeJICHNE
anredpanvdecKux




npobeit

70

Bo3senenue
anreOpandeckoi 1podu
B CTEIICHb

71

KonTponbnas pabota no
teme "J[poOHO-
panmoHaIbHbIC
BbIpaXEHUS"

72

JpobHo-paninoHanbHbIe
ypaBHEHUS

73

Pemenue nqpo6HO-
parroHaIbHBIX
YPaBHEHUH,
CBOJISIIMXCS K
JTUHEHHBIM YpaBHECHUSIM

74

Pemenne npo6HO-
palroOHAIBHBIX
YPaBHEHUH,
CBOJISIIIMXCS K
JIMHEWHBIM YPaBHEHUSAM

75

Pemenue npo6HO-
paOHAIBHBIX
YpaBHEHUH,
CBOAIINXCS K
JMHEWHBIM YPaBHEHUSIM

76

Pemenue nqpo6HO-




panroHaIbHBIX
YPaBHEHUH,
CBOZALLUXCS K
KBaJIpaTHBIM
YPaBHEHHSAM

77

Pemenue npo6Ho-
paloHaIbHBIX
YpPaBHEHUH,
CBOJALLUXCS K
KBaJIpaTHbIM
YpaBHEHUSIM

78

Pemenue npo6HO-
parroHaIbHBIX
YPaBHEHUH,
CBOJISIIMXCS K
KBaJIPaTHBIM
YpaBHCHHSIM

79

Pemenne npo6HO-
paMOHAIBHBIX
YpPaBHEHUN METOJIOM
3aMEHBI IIEPEMEHHOMN

80

Pemenue npo6HO-
paloHaIbHbBIX
YpPaBHEHUN METOJIOM
3aMEHBI IEPEMEHHOMN

81

Pemenue npobHO-
palMoOHATBHBIX




YPaBHEHUI METOJIOM
3aMEHBI IEPEMEHHON

82

Pemenue npo6HO-
paloHaIbHBIX
YPaBHEHUI METOJIOM
3aMEHBI IEPEMEHHON

&3

Pernienue TeKCTOBBIX
3a/1a4 ¢ MTOMOIIBIO
JPOOHO-PAMOHATBHBIX
YpaBHEHU I

84

Pernienue TeKCTOBBIX
3a/1a4 C TTOMOIIBIO
JTPOOHO-PAIIMOHATIEHBIX
YpaBHEHUU

&5

Pernienne TEKCTOBBIX
3a/1a4 C TTIOMOIIBIO
JTPOOHO-PAIIMOHATIEHBIX
YpaBHEHUU

86

Pemienne TeKCTOBBIX
3a/1a4 C TTOMOIIIBIO
JTPOOHO-PAIIMOHATIEHBIX
YpaBHEHUU

87

Pemenne TekCTOBBIX
3a7a4 C IIOMOIIILIO
JTPOOHO-PAIIMOHATILHBIX
YpaBHEHUU




88

Pemenne TeKCTOBBIX
3aJ1a4 ¢ IOMOIILIO
JTPOOHO-PAIIMOHATILHBIX
ypaBHEHUH

&9

['paduueckas
UHTEpIpeTanus
YpaBHEHUII ¢ IByMs
HepeMEHHBIMH

90

KonTponbnas padota no
teme "JIpoOHO-
panroHaIbHbIe
ypaBHeHuUs"

91

OO6nacth onpeaeseHus
U MHO>KECTBO 3HAUYCHUU

byHKIIUN

92

OO6nacth ornpeaeseHus
Y MHOKE€CTBO 3HAUYCHHI
byHKIMHA

93

Croco0O5bI 3aanus
byHKIMA

94

I'paduk pysakumn

95

Urenue CBOWCTB
¢byHKIMU 1O €€
rpa¢uxy. [Tpumepsr
rpaduKoB QyHKIHH,
OTpaXKarOIIKX peabHbIC




HPOLIECCHI

DyHKIUH,
OTHCBIBAIOIIHE MTPSIMYIO
U 00paTHYIO

% IPONOPLHUOHATILHBIE
3aBHCUMOCTH, UX
rpaduku
DyHKIMH,
OTIHCBIBAIOIIHE MTPSIMYIO
U 00paTHYIO

o7 IPONOPLHUOHATIbHBIE
3aBUCUMOCTH, UX
rpaduxu
DyHKIMH,
OTHCBIBAIOLIHE MTPSIMYIO

08 U 00paTHYIO
IPONOPLHUOHATIBHBIE
3aBHCUMOCTH, UX
rpaduxu
@yHKIMA y = X2 U €€

% CBOMCTBA

100 d)ylilcuml y=x2ueé
CBOMCTBa

101 d)ylixlmﬂ y=x3ueé
CBOMCTBa

102 OyHKIUA Y =K/X U €€




CBOMCTBA

103

DOyHKIUA Y =K/X U €€
CBOMCTBA

104

DyHKIUA Yy =VX U €€
CBOICTBa

105

KoHTtposbHas padoTta mo
teme "@yHkuun"

106

CrereHs ¢ UEIbIM
[oxkasarejieM

107

CBoiicTBa CTENEHH C
LIEJIBIM [IOKa3aTeJIeEM

108

CBoliCTBa CTEIICHU C
OCJIBIM ITOKAa3aTCIICM

109

CBoliCTBa CTEIICHU C
OCIJIBIM ITOKAa3aTCIICM

110

[IpeoOpazoBanue
BBIPAKECHUH,
COJIEpIKalINX CTENEHU C
LIEJIBIM TTOKa3aTeNIeM

111

[IpeoOpazoBanue
BBIPAKECHU,
COJIEpIKalINX CTENIEHU C
LIEJIBIM TOKa3aTeNIeM

112

[IpeoOpazoBanue
BBIPAKECHUH,
COJIeprKalINX CTENEHU C




OCJIBIM ITIOKA3aTCIICM

113

CrangapTHBIN BUJT
ypcia

114

CrangapTHBIN BUJT
qHcia

115

JeticTBHs ¢ yncIamu,
3aMMCaHHBIMH B
CTaHJApPTHOM BH/JIC

116

JlefcTBUS ¢ YhCIaMH,
3allMCaHHBIMU B
CTaHJIApTHOM BUJIE

117

Pa3Mepsr 00beKTOB
OKpY aroIlero Mupa,
JUTUTENBHOCTD
IIPOLIECCOB B
OKPY’KaIOIIEM MHUPE

118

Pa3Mepsr 00beKTOB
OKPY’KaIOIIEero Mupa,
JUTUTENBHOCTD
IIPOLIECCOB B
OKPY’KaIOIIEM MHUPE

119

Pa3mepbl 00beKTOB
OKPYXKAroIIero MUpa,
JUTUTETTLHOCTh
IPOIIECCOB B
OKpY’KalolleM MUpe




120

Jlenenue ¢ ocTaTKoM

121

CpaBHEHUs LETIbIX
YHCeIT 10 MOLYJI0
HaTypaJIbHOT'O Yncia

122

CpaBHEHUs LETIbIX
qHCell 0 MOTYJI0
HaTYpaJIbHOT'O YKcia

123

CBoiicTBa CpaBHEHUI
0 MOJYJIIO

124

CBoiicTBa CpaBHEHUI
0 MOJYJIIO

125

OcTaTKu CyMMBI U
POM3BEACHUS 110
JTAHHOMY MOJYJIIO

126

KonTponbnas pabota no
temaM "Crernenn",
" lenmumocTp"

127

IToBTOpEHME M
000011tenne. Pentenne
JIMHENHBIX HEPABEHCTB C
OJHOU IEPEMEHHON U
CHCTEM JIMHEMHBIX
HEPABEHCTB C OJHOM
[IEPEMEHHOMN

128

[ToBTOpEHME N
0000611eHne. Pemenue




JIMHENHBIX HEPABEHCTB C
OJHOM EPEMEHHOU U
CUCTEM JIMHEHHBIX
HEPaBEHCTB C OJIHOU
MepEMEHHOMN

129

IToBTOpEHME M
00o011IEHHE.
Tox1ecTBEeHHbIE
npeoOpazoBaHus
BBIPXKEHU,
COAEpKAIIMNX
apupMeTuyecKue
KBaJpaTHBIE KOPHU

130

IToBTOpEHME U
00001enue. Pemenue
KBaJPaTHBIX
ypaBHeHUU. Pemenue
TEKCTOBBIX 33]1a4 C
IIOMOILBIO KBAaIpaTHBIX
YpPaBHEHUNU

131

IToBTOpEHME M
000011ieHne. Pentenne
3a/1a4 U3 peajbHOI
JKU3HU

132

IToBTOpEHME M
000011IEHHE.
ToxxnecTBeHHBIC




npeoOpa3oBaHUs
panMoHaIbHBIX
BBIPAXKECHUM

133

IToBTOpEHME U
o0o0menue. Permenne
JTPOOHO-PAMOHATBHBIX
YpPaBHEHUH,
CBOJSIIIUXCS K
JUHENHBIM WIH K
KBaJPaTHBIM
ypaBHeHUsIM. Pemienue
TEKCTOBBIX 3a]1a4 C
MTOMOIIIBIO APOOHO-
paluoHaIBHBIX
ypaBHEHUNU

134

IToBTOpEHME M
00o0mIcHKe. Pemmenue
TEKCTOBBIX 3a/1a4
pa3IMYHBIMH
criocobamMu

135

Ntoroas KOHTpOJIbHAS
pabora

136

IToBTOpEHME M
00001tenne. Pentenne
3a/1a4 U3 peaabHOU
KU3HA




OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME 136 8 0
9 KITACC
KosnunyectBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposeie
Tema ypoka KoHTpoJibHbIe IIpakTHYeckue

n/n Bcero U3YYCeHUS oOpa3oBaTejibHbIE

padoTsbI padoTsbI

pecypcsl

Oynkuus. CBoMCTBa
byHKIMi: HYyIH QYHKIMH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA
(GYHKINHU, TIPOMEKYTKH
BO3pacTaHus U yObIBaHUS
byHKIMH, YETHBIC U
HeuéTHbIE (PYHKIUH,
HauOoJIbIlIee U HAaUMEHbIIIee
3Ha4YeHUs (QyHKIUU

®ynknus. CBoMCcTBa
GbyHKUMI: HyIM (QYHKINH,
IPOMEXKYTKH
3HAKOIMOCTOSIHCTBA
(bYHKINHU, TPOMEXKYTKU
BO3pacTaHus U yObIBaHUS
byHKIMH, YETHBIE U
He4YETHBIC (PYHKITUH,
HauOoJIbIlIee U HAUMEHbIIIEe




3HaYeHUs (QyHKIUU

[TocTpoenue rpapukos
(YHKUIHH C TOMOIIBIO
npeoOpa3oBaHuit

[Toctpoenue rpapukos
(GYHKIHH C TOMOIIIBIO
npeoOpa3oBaHUi

KBampaTHbiii TpEXUIICH.
Kopnu kBagpatHoro
TpE€XUIieHa

Pa3noxenue kBagpaTHOTrO
TpEXWICHA Ha JIMHEHHbIC
MHOKUTEIIN

Paznoxxenue kBapaTHOro
TpEXWICHA Ha JIMHEHHbIC
MHOKUTEIIN

KBanparuunas QyHKIuUS U
€€ CBOIICTBa

[Tapabomna, KOOpAUHATHI
BEpILKHBI Mapaboibl, 0Ch
CUMMETPUHU NTapaboJIbI

10

[TocTpoenue rpaduka
KBaJIpaTUYHON QPYyHKIIMH

11

[Toctpoenue rpaduxa
KBaJIpaTUIHON (QYHKITUH

12

[TocTpoenue rpaduka




KBaJPaTUYHON (DyHKIHH

13

[Tonoxxenue rpaduka
KBaJpaTHYHON (YHKIUU B
3aBUCUMOCTH OT €€

KO3 PHUIIHEHTOB

14

[Tonoxenue rpaduka
KBaJIPAaTHYHOW (PYHKIINH B
3aBUCUMOCTH OT €€

KO3 (P PHUIIHEHTOB

15

Hcnonn30Banue cBOMCTB
KBJIPAaTHYHON (PYHKIIHH
JUISL pelIeHus 3a1a4

16

Hcnonn3oBanue cBOMCTB
KBaJApaTUYHON QyHKIIUU
JUISL peUIeHus 3a/1a4

17

Hcnonn3o0Banue cBOMCTB
KBaJIpaTHYHON (PYHKIIMH
JUISL pEeUIeHus 3a/1a4

18

Crenennbie GyHKIUU C
HaTypaJbHBIMU
MOKA3aTeNsIMH, UX TpauKu
1 CBOMCTBA

19

Crenennble (QyHKIIMU C
HaTypaJbHBIMH
NoKa3aTessIMH, UX rpaduKu
Y CBOWCTBA




20

Crenennble (YyHKIMH C
HATypaJbHBIMH
HOKa3aTessIMU, UX rpaduKu
Y CBOMCTBA

21

Crenennble (yHKIMH C
HATypaJIbHBIMH
[oKa3aTess MM, UX rpaduKu
U CBOMCTBa

22

I'padukn byHKmmit: y = Vx
y=x,y=|x|

23

I'padukn GyHKIMIA: y =VX
y=x,y=|x|

24

I'paduku GyHkmmii: y = Vx
y=\x,y=|x|

25

KonrponbHas pabora no
teme "OyHkuun"

26

ITonsiTHE O pemieHUn
HEPaBEHCTBA C OAHOU
nepeMeHHoN. MHOXecTBO
pELICHUI HEPABEHCTBA

27

KBaapaTHble HEpaBEHCTBA C
OJHOM EPEMEHHOU

28

KBaapaTHble HEpaBEHCTBA C
OJHOU EePEMEHHOM

29

Penienue HepaBeHCTB
rpauIecKuM METOAOM U




MCTOJO0M MHTCPBAJIOB

30

Penrenue HepaBeHCTB
rpaduuecKuM METOJIOM H
METOJIOM HHTEPBAJIOB

31

HepaseHctBa, cogeprkamniye
3HAK MOIYJIS

32

HepaBeHCTBa, COACPIKAIINC
3HAaK MOYJIA

33

CucreMbl HEpaBEHCTB C
OJTHOW TIepEeMEHHOM

34

CucreMbl HEpaBEHCTB C
OJHOU EPEMEHHOU

35

Perienne TeKCTOBBIX 3ada4
C IMOMOIIbIO HEPABCHCTB,
CHUCTEM HCPABCHCTB

36

Perienne TeKCTOBBIX 3ada4
C ITIOMOIIBIO HECPABCHCTB,
CHUCTEM HCPABCHCTB

37

HepaBCHCTBO C ABYMs
NEPpCMCHHBIMU. Pemienue
HEPABCHCTBA C IBYMH
NEPEMECHHBIMU

38

I'paduueckuit meTos
peLIeHHs CUCTEM
HEPaBEHCTB C IByMs
HepeMEHHBIMH




39

CucreMbl HEpaBEHCTB C
JByMsI [IEPEMEHHBIMU

40

KonrpomnbHas padora mo
teme "KBanpaTHbie
HepaBeHcTBa"

41

BI/IKBaI[paTHBIe YpaBHCHHA

42

[Tpumepsl npruMEeHEHU
METO/I0B PAaBHOCUJIbHBIX
npeoOpa3oBaHUi, 3aMEHBI
MepPEeMEHHOI, rpaduueckoro
METO/Ia ITPU PELIEHUH
ypaBHeHUH 3-i u 4-i
CTeneHen

43

IIpumeps! IpUMEHEHNI
METOJI0B PaBHOCHJIbHBIX
npeoOpa3oBaHUid, 3aMEHBI
nepeMeHHOM, rpaduIecKoro
METO/1a MPU PELIeHUN
ypaBHEHUH 3-ii u 4-i
cTeneHen

44

[Ipumeps! IpuMeHEeHNI
METOJI0B PAaBHOCHJIBHBIX
npeoOpa3oBaHuil, 3aMeHbI
HepeMEeHHOM, rpadu4ecKoro
METO/1a IIPU PELLIEHUN
ypaBHEHUH 3-i u 4-i
CTEIICHEN




45

Pemenue npo6HO-
palMOHAIBHBIX YPABHEHUI
Y HEPaBEHCTB

46

Pemenue npo6HO-
palMOHAIBHBIX YPABHEHUI
Y HEPABCHCTB

47

Pemenne npoOHo-
palMOHAIBHBIX YPABHEHUN
Y HEPABEHCTB

48

Pemenue npo6HO-
PaIlMOHATILHBIX YPaBHEHUI
Y HEPaBCHCTB

49

Pentenue cucrem
YpPaBHEHUU C IBYMsI
MIEPEMEHHBIMU

50

Pemenne cucrem
YPaBHEHUU C JBYMsI
MIEPEMEHHBIMU

51

Pemenne npocrenmmx
CUCTEM HEITMHENHBIX
YpaBHEHHH C IByMsI
NepPEMEHHBIMHU

52

Pewenne npocrenmmx
CUCTEM HEJIMHENHBIX
YPaBHEHUU C ABYMs
IIEPEMEHHBIMU




53

Pewmenne npocrenmmx
CHCTEM HEIMHEHHBIX
YpaBHEHUU C JIBYMsI
MepEMEHHBIMU

54

Pewmenne npocrenmmx
CHCTEM HEIMHEHHBIX
YpaBHEHUH C ABYMsI
MepeMEHHBIMU

55

['papuueckuit metox
pelIeHus: CUCTEMBI
HEJIMHEHHBIX YPAaBHEHUH C
JIBYMSI IepEMEHHBIMU

56

I'papuueckuit metox
peleHust CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C
JBYMsI IIEPEMEHHBIMU

57

Cucrema IByX HETMHEHHBIX
YpPaBHEHUU C JIBYMsI
MEePEeMEHHBIMH KaK MOJIENb
peabHOM CUTyaInu

58

CucreMa IByX HEJTMHEMHBIX
ypaBHEHUH C ABYMsI
MEePEMEHHBIMH KaK MO/JIETb
peanbHOM cUTyaluu

59

CucreMa IByX HEJTMHEMHBIX
YPaBHEHUU C ABYMs




NEPCMCHHBIMU KaK MOACIIb
peanbHON CUTYyalluH

60

Cucrema IByX HEIMHEHHBIX
YPaBHEHUU C JBYMsI
MEepEMEHHBIMH KaK MO/IEIb
peaIbHON CUTYyalluH

61

CucreMa HETMHEWHBIX
YPaBHEHUH C IapaMeTPOM

62

Cucrema HeTMHEHHBIX
YpaBHEHHUI C TapaMeTpoM

63

Cucrema HeJIMHEHHbBIX
YpaBHEHMH € MapamMeTpom

64

IIpocreiimne HepaBeHCTBA C
JBYMsI IIEPEMEHHBIMU U UX
CHUCTEMBI

65

KonTponbnas pabota no
TeMme "YpaBHEeHHUS,
HEPaBEHCTBA U UX CUCTEMBI"

66

ITonsTHE YMCITOBOM
MOCJIENOBATEIHLHOCTH.
Koneunnie n OeCKOHEUHEIE
MMOCIEIOBATEILHOCTH

67

OrpaHuueHHas
MOCJIEIOBATENILHOCTD.
MOHOTOHHO BO3pacTaroas
(yObIBaromas)




noCIacaA0BaTCIbHOCTDb

68

CriocoOblI 3a1aHus
IIOCJIEIOBATEIIbHOCTH
OIMCATENIbHBIN, TAOJUYHBI,
C TIOMOUIBIO (POPMYJIBI N-TO
4JIeHA, PEKYPPEHTHBIN

69

Apudmernueckas u
reoMeTpuyecKas
MIPOTPECCUU

70

Apudmernueckas u
reoMeTpuIecKas
IPOTPECCUH

71

CBoiicTBa WIECHOB
apudMeTUYeCKon 1
r€OMETPUYECKON
IIPOrpeccHit

72

CBoiicTBa WJIECHOB
apudMeTUIeCcKon u
F€OMETPUYECKON
IIpOrpeccHit

73

@opMyJIbl N-Io YieHa
apudMeTUIECKOn 1
F€OMETPUYECKON
IIPOrpeccHit

74

DopMyIbl N-TO 4ICHA
apudMeTHIECKON 1




reOMETPUYECKOMN
IIPOrpeccuit

75

DopMyJbl N-TO YICHA
apuMeTHIeCKOi u
reOMETPUYECKOMN
IIporpeccuit

76

@opMyJibl CyMMBI IIEPBBIX N
WIEHOB apu(MeTn4ecKoi u
r€OMETPUYECKON
IIPOrpeccuit

77

@®opMyJibl CyMMBI IIEPBBIX N
YWIEHOB apu(MeTndecKoi u
r€OMETPUYECKON
IIpOrpeccHit

78

DopMyJibl CyMMBI IEPBBIX N
WIEHOB apu(MeTnYecKoi u
r€OMETPUYECKON
IIpOrpeccHit

79

3aga4u Ha MPOIIEHTHI,
0aHKOBCKHE BKIaIbl U
KPEIHUTHI

80

3aga4yu Ha MPOIIEHTHI,
0aHKOBCKHE BKIaIbl U
KPEIHUTHI

81

3aauy Ha IPOLEHTHI,
OaHKOBCKHE BKJIAIBI U




KpEIUThI

82

3a/1aun Ha IPOLICHTHI,
OaHKOBCKIE BKJIAABI 1
KPEIUTHI

83

3aga4u Ha MPOIIEHTHI,
0aHKOBCKHE BKJIaJbl U
KpPEIUTHI

84

33.,[[21‘11/1 Ha IMPOUCHTHI,
OaHKOBCKHE BKJIaJbl U
KpCaAnThbL

85

33.,[[21‘11/1 Ha IMPOUCHTEI,
0OaHKOBCKHE BKJIaJbl 1
KpCAUTHI

86

IIpencrasienue o
CXOJIMMOCTHU
MOCJIEI0BATEILHOCTH, O
CYMMHPOBAHHH O€CKOHEUYHO
yOBIBarOIICH
F€OMETPUYECKON
MPOTrpecCcuu

87

IIpencrasnenue o
CXOAMUMOCTH
MOCIIEI0BATEIBHOCTH, O
CYMMHPOBAHHH OECKOHEUHO
yOBIBarOIICH
F€OMETPUYECKOU




HpOrpeccuu

88

Metoa MaTeMaTUUECKOH
WHIYKIAH

89

Metoa MaTeMaTUUECKOH
WHIYKITAN

90

KoHTtposbHas padoTta mo
TeMe "UucioBele
MOCJIENOBATEILHOCTH U
nporpeccun”

91

Kopenb n-ii crenenu.
CaoiicTBa KOpHS n-id
CTEINEHU

92

Kopens n-ii crenenu.
CBolicTBa KOpHA n-1
CTETIeHU

93

Kopens n-ii creneHu.
CaolicTBa KOpHS n-i
CTETIEHU

94

CreneHb C palimoOHaIbHBIM
IIOKa3aTelieM U €€ CBOICTBA

95

CreneHb C palMoOHaIbHBIM
IIOKa3aTejieM U €€ CBOICTBA

96

Crenens ¢ pallMOHATbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

97

ToxxnecTBEeHHBIC
npeoOpazoBaHus




BBIPAXKEHHUM, COJIEPHKALIUX
KOpPEHb N-i CTENEHU

98

ToxaecTBeHHBIE
npeoOpa3oBaHUs
BBIPAXKEHUM, COJIEPHKALIUX
KOpPEHb N-i CTENEHU

99

ToxaecTBeHHBIC
npeoOpa3oBaHUs
BBIPAXKEHHUI, COJIEPHKALIIUX
KOpPEHb N-i CTENEHU

100

ToxnecTBeHHbIE
npeoOpa3oBaHUs
BBIPAKEHUM, COAEPIKALUX
CTEIEHb C PallMOHAIBHBIM
MOKa3areseM

101

ToxxnmecTBeHHBIE
npeoOpa3oBaHUs
BBIPAKEHUM, COAECPIKALUX
CTEMNEHb C palliOHAIbHBIM
MOKa3aTeseM

102

KonTponbhas pabota no
teme "CTeIeHb ¢
parroHaIbHBIM
rmokaszarejiemM"

103

[ToBTOpeHME B 0000IIEHNE.
Yucia U BEIUMCIIEHUSA




(3amuch, cpaBHEHUE,
JIEUCTBHS C
JIEUCTBUTEIIbHBIMHU
YUCJIaMH, YACTIOBAs TIpsIMast)

104

[ToBTOpenue n o6oOIIEeHHE.
Ywucna u BEIYUCICHUS
(3amuch, cpaBHEHHUE,
NENUCTBUA C
JIEHCTBUTEIILHBIMU
YUCJIAMH, YUCJIOBAs TpsiMast )

105

[ToBTOpEeHME 1 00OOIIEHNE.
Yuciaa ¥ BEIYUCIECHUS
(IPOLIEHTHI, OTHOIICHHS,
HPONOPLIUHN)

106

[ToBTOpenue u o6oOIIEeHHE.
Yucna v BEIYHUCICHHS
(TTPOILIEHTHI, OTHOLICHUS,
HPOMNOPILIMHN)

107

[ToBTOpenue u o6odIIEHHE.
Yucna u BBIYUCIICHUS
(peuieHue 3aqa4 u3
peabHOM KU3HU)

108

[ToBTOpenue n o6oOIIEHHE.
Yucna v BEIYHACICHHS
(peenue 3a1a4 u3
peanbHOM KU3HU)




109

[ToBTOpenue n o6oOIIEeHHE.
Yucna v BBIYKCICHUS
(OKpyTIICHHE,
MPUOJIMIKEHUE, OTICHKA)

110

[ToBTOpenue n o6oOIIEeHHE.
TekcToBbIe 3a1aun
(peleHre TeKCTOBBIX 3a1a4
apu(METHUECKUM U
anreOpanvdecKuM
crioco6amu)

111

[ToBTOpEeHME 1 00OOIIEHNE.
TekcToBbIE 3a1aUn
(penieHne TEKCTOBBIX 3a7a4
apuQMeTUIECKUM U
anreOpanvdecKum
crioco6amu)

112

[ToBTOpenue u o6oOIIEeHHE.
TexcToBble 331241
(pemieHME TEKCTOBBIX 3aa4
apu(pMeTHYECKUM U
anreOpanvdecKumM
croco6amu)

113

[ToBTOpeHue u 060o1IIEHNE.
TekcToBbIE 3a1aun
(pemieHUE TEKCTOBBIX 3aa4
apuhMETUIECKUM H
areOpanyecKum




crioco0amu)

114

[ToBTOpeHHE 1 0000IIEHNE.
TekcToBbIe 3a1aun
(pelieHue TEKCTOBBIX 3aja4
apu(METHUECKUM U
anredpanvaecKum
crioco6amu)

115

[ToBTOpenue n o6oOImIEeHHE.
TekcToBbIe 3a1aun
(pemieHuE TEKCTOBBIX 3aa4
apu(METHUECKUM U
anreOpanvyecKuM
criocobamu)

116

[ToBTOpEeHue u 06001IEHNE.
Anrebpanueckue
BBIpa)KEHUS
(mpeobpazoBaHue
anredpanvdecKux
BBIPAXKEHUM, COJIEPHKAITUX
CTETICHb C LIEJTBIM
MOKa3aTeJIeM )

117

[ToBTOpenue u o6oOIIEHHE.
AnrebGpanueckue
BBIPKEHUS
(mpeoOpa3oBaHue
anreOpanvecKux
BBIPAXKEHUI, COJIEPHKALIUX




CTCIICHb C LICJIbIM
TOKa3aTeJIeM)

118

[ToBTOpenue n o6oOIIEHHE.
Anrebpanueckue
BBIPAXKCHUS
(mpeoOpa3zoBaHue
anreOpanvecKux
BBIPKEHUH, CONIEpKAIIUX
CTETICHb C LIEJIBIM
MOKa3aTeJIeM )

119

[ToBTOpEeHME 1 00OOIIEHNE.
Anrebpanyeckue
BBIPAXKEHHS
(mpeobpazoBaHue
anreOpanvecKux
BBIPAXKEHUI, COJIEPHKAIIUX
apuMeTHYECKUMA
KBaJIpaTHbIN KOPEHb)

120

[ToBTOpeHue u 06001IEHNE.
Anrebpanueckue
BBIPQKECHUS
(mpeoOpa3zoBaHue
anredpanvdecKmx
BBIpaKEHUH, CoMlepKaIuX
apupMeTHIECKHit
KBaJIpaTHbIN KOPEHB)

121

[ToBTOpenue n o6oOIIEHHE.




Anrebpanueckue
BBIPAXKCHUS
(mpeobpazoBaHue
anreOpanvecKux
BBIPAXECHHI, COJIepIKalINX
apupMeTHYECKHUM
KBaJIpaTHbIN KOPEHb)

122

[ToBTOpEeHME 1 00OOIIEHNE.
Anrebpanyeckue
BBIPOKCHUS
(mpeobpazoBaHuE LEBIX U
JPOOHO-PAMOHATBHBIX
BBIPaXECHUI)

123

[ToBTOpenue u o6oOIIEeHHE.
Anrebpanueckue
BBIPAKCHUS
(mpeobpazoBaHue LETBIX U
JTPOOHO-PAIIMOHATIEHBIX
BBIpa)KEHUI)

124

[ToBTOpeHme u 0600MIIEHNE.
AnrebGpanueckue
BBIPAXKCHUS
(mpeobpa3oBaHue ETBIX U
JTPOOHO-PAIMOHATBHBIX
BBIpa)KEHUI)

125

[ToBTOpeHME 1 0600MIIEHNE.
Anrebpanueckue




BBIPAKCHUS
(mpeoOpa3oBaHue LETBIX U
IpOOHO-paIMOHATIBHBIX
BBIPKCHH )

126

[ToBTOpenue n o6oOIIEeHHE.
Anrebpanyeckue
BBIPAKCHUS (Pa3I0KEHUE
MHOTO4WIEHA HA MHOYKHTEIH,
B TOM YHCJIE C
UCTIOJIb30BaHUEM (OPMYIT
COKPAIICHHOTO YMHOXECHUS)

127

[ToBTOpEeHME 1 00OOIIEHNE.
Anrebpanueckue
BBIpaXXEHHUS (Pa3I0KEeHHE
MHOTOYJICHA Ha MHOXKHUTEIIH,
B TOM YHCIIE C
WCIIOJI30BaHUEM (POpMYIT
COKpAILIIEHHOTO YMHOKEHUS)

128

[ToBTOpeHme u 0600IIEHNE.
Anrebpanyeckue
BbIpaXXEHHUS (pa3ioKeHHe
MHOI'O4YJICHA Ha MHOXKHTEIIN,
B TOM YHCIIE C
UCTIONIb30BaHUEM (HOpMYIT
COKPAIIIEHHOTO YMHOKEHUS)

129

[ToBTOpeHME 1 0600MIIEHNE.
Anrebpanueckue




BBIPAXKCHUS
(MonenupoBaHue ¢
MTOMOIIBIO HOPMYJT
pEaIbHBIX MPOIECCOB U
SIBJICHHH )

130

@yHKIMH (IOCTPOEHUE,
CBOWCTBA U3Y4YEHHBIX
byHKIHIT)

131

[ToBTOpenue n o6oOImIEeHHE.
@yHKIMH (IOCTPOEHUE,
CBOMCTBa M3Y4YEHHBIX
byHKIHIT)

132

[ToBTOpeHue u 06001IIEHNE.
@yHKIMH (IOCTPOEHUE,
CBOWCTBA M3YUYEHHBIX
byHKITHIT)

133

[ToBTOpeHue u 06001IIEHNE.
Oyukuu (rpaduueckoe
peleHre ypaBHeHUI U X
CUCTEM)

134

[ToBTOpeHme u 0600IIEHNE.
Oynkuuu (rpapuueckoe
peleHne ypaBHEHUH U UX
CUCTEM)

135

Ntorosas KOHTpoOJIbHAsS
pabora




136

[ToBTOpenue n o6oOIIEeHHE.
@yHKIMY (MOIETUPOBAHUE
pEaNbHBIX MTPOIIECCOB)

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

136




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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