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MNOSICHUTEJIbHAS 3ATIMCKA

AnreGpa sBisieTcCs OJHMM M3 OMOPHBIX KypcoB OCHOBHOIO 00LIETO
06pazoBaHys: OHa ObecreunBaeT U3ydeHHE JIPyriX JUCLMILIMH KaK €CTeCTBEHHO-
HAay4HOTO, TaK M TyMaHHTapHOro UHKIOB, eé OCBOGHHME HEOOXOIMMO JUIs
npofobkeHus  obpasoBanus M U moBcenHeBHOH ku3Hu. PasButune y
obyuaromuxcst  Hay4HbIX npeicTaBleHni O TPOMCXOX/CHWH M - CYIHOCTH
anrebpanueckux abCTpaKiuH, criocoGe OTpaKeHHs MATeMaTHUECKOH HayKoH
gBJIEHUI M TMpOLEeccoB B TNpHpoAe H obGIIIecTBE, POJIM MaTeMaTH4YeCKOro
MOJENHpOBAaHMs. B  HAy4HOM IO3HAHHWM 1 B NpaKTHKe  CrocoOCTBYeT
HOPMHUPOBAHMIO HAYYHOrO MHPOBO33PEHHS M KAYCCTB MBIILICHHsI, HEOOXOMMMBIX
U ajanTaidd B COBPEMEHHOM undposom obmectse. M3yuenne anreOpel
ofecriediBaeT  pasBMTHE ~ yYMEHMs  HaOmojaaTh,  CpaBHUBATD, HAXOJUTh
3aKOHOMEPHOCTH, TpedyeT KPUTHYHOCTH MBIILLJICHMS, CrocOOHOCTH
apryMeHTHPOBaHHO OOOCHOBBIBATE CBOH neficTBUs, BBIBOJBI, (HOpMYJIHPOBATH
yreepxkaeHus. OcBoeHue Kypca anreGpsl oOecrieurBaeT pasBUTHE JIOTHYECKOrO
MBILUICHHAS. OOYYAIOIMXCs: OHM HMCIHONB3YIOT JACAYKTHBHEIC M MHJIyKTUBHbIE
paccyxenusi, 06o0iienre U KOHKpEeTH3AIHMIO, abcTparMpoBaHUE M AHAJIOTHIO.
OGyuenue anrebpe MNpeanoIaract 3HAUMTEIbHBI OOBEM CAMOCTOATEIBHOMU
NIeATEeNBHOCTH  00y4alolMXCs, [MO3TOMY CcaMOCTOSITE/IbHOE  pellleHHe  3a/ad
00y4aloIUMHCS SBIACTCS peanu3alyeil JesTebHOCTHOr0 NpUHLHIA o0yueHusL.

B crpykType MpOrpammbl y4yeGHOro Kypca «Anrebpa» yriyOn€HHOro
H3ydeHHs. OCHOBHOE MECTO 3aHUMAIOT coJiepKaTeIbHO-METO/IHIECKHE JIMHUH:
«Uucna W BBIYHUCIEHUS», «AnreOpauyecKue BBIPOKEHHAY, «YpaBHEHHs H
HepaBeHCTBa», «DYHKUIHHY. Kaxaas W3 OTHX COJepKare]bHO-METOAMICCKHX
JIMHUH pa3BUBAETCs HA MPOTSHKCHHH TpéX JieT U3ydeHus Kypea, B3aMMO/JICHCTBYS C
ApyrMMM ero JuHusAMH. B Xxoae H3ydeHHA Kypca 0OydJalolMMCs MTPUXOANUTCA
JIOrHYECKH paccykKaarh, UCIOIb30BaTh TEOPEeTUKO-MHOKECTBEHHBIH A3BIK. B cBa3u
¢ 9THM B IporpamMmy y4eOHOro Kypca «Aunre6pa» BKJIIOYEHBI HEKOTOPBIC OCHOBBI
IOTMKHM, TpEeACTaBleHHble BO BCEX OCHOBHBIX pasjenax MaTeMaTH4eCcKoro
obpa3zoBaHus H CrIocOOCTBYIOLIME  OBJIAZICHUIO o0yyarolMMKCsl  OCHOB
yHHBEpCAIBHOrO MaTeMaTHIeCKOro s3biKa. CopepKaTeNnbHO M CTPYKTYpPHOH
0COOEHHOCTBIO y4eOHOro Kypca «Anrebpa» sABisieTcs €ro MHTErpUpPOBAHHBIN
XapakTep.

Conmepxanue uHuM «Hucna # BBIYHCIICHUS» CIY)KHT OCHOBOH VISl
naipHeilero U3y4eHus MaTeMaTHKH, CIIOCOGCTBYET Pa3BUTHIO y OOYHAIOLIMXCA
TOrMYECKOro MBIILIEHNS, GOPMHUPOBAHUIO yMEHIA [10JIb30BAThLCS AJIITOPUTMAMHU, &
TaKKe PUOOPETEHHIO MPAKTHIECKHX HABBIKOB, HEOOXOIMMBIX JUIsl TIOBCEHEBHOM
SKM3HH. Pa3BUTHE MOHATHS O YUC/IE HA yPOBHE OCHOBHOrO 001Iero oOpa3oBaHus
CBS3aHO C palMOHAIBHBIMH H MppaLOHATIbHBIMU YUCIIaMH, GopmMupOBaHHEM




IpefcTaBeHni O ASHCTBUTEIBHOM HHCIC. 3aBeplleHne OCBOCHHMSA YHCIOBOM
[IMHMH OTHECEHO K cpeiHeMy 00leMy 00pa3oBaHuio.

Conepkanue JByX ajredpanyecknx TUHME — «AnredpanyecKue BhIPaKESHUD)
¥ «YpaBHEHUs] ¥ HEPABEHCTBA» criocobcTByeT (HPOPMUPOBAHHIO Y 00yUaIOLIHXCs
MATEeMATHUYECKOro amnapara, HeoOXOAMMOro s PeIICHHA 3a7a4 MaTEeMaTHKH,
CMESKHBIX TIPEJIMETOB M OKpYXKarollel pearbHOCTH. Ha ypoBHE OCHOBHOTO 00ILETO
obpazoBanusi yd4eOHBIH — MaTepual rpyNMupyeTcss BOKPYT  PalMOHAIBHBIX
BpIpaXkeHuil. Anredpa AEMOHCTPUPYET sHaYeHWe MaTeMaTHKH Kak si3blka JUld
[IOCTPOEHHsI MaTeMaTHYECKHUX MoJeNiell, OmucaHus [pOLECcCcoB H SIBJICHU I
peanbHoro Mmupa. B 3anaun 06ydeHusi anrebpe BXOJAT TAKKE JlanpHenee
pasBUTHE ANTOPUTMHUYECKOTO  MBILLICHH, HeoOXOUMOro, B YaCTHOCTH, IS
ocBoeHus Kypca WHGDOpMATHKH, W OBIAACHHC HaBBIKAMHM  JE€JAYKTHUBHBIX
paccyxaenunit. IIpeodpazoBanue CHMBOJIBHBIX (OPM  CIIOCOOCTBYET Pa3sBUTHIO
BOOGpAKEHHUsl, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPYECTBY.

ConepxaHue (byHKuHOHaano-rpa(buqecxoﬁ TMHUYA HalleJIEeHO Ha MOJIy4eHHE
o0y4JaromuMHCs 3HAHUM O QYHKLUAX KaK BaKHelilell MaTeMaTn4yecKon MOJe/H
JUISL OMMCAHUS U MCCIIeI0BAHMsA pa3HOOOPa3HbIX MPOLECCOB U siBJICHUI B NIPUPOJIE
u obmectBe. M3ydenue marepuaia CI0COGCTBYET PasBHTHIO y OOyHAIOLIMXCS
yMeHHs HCIIOJIb30BaTh PasIHtiHbIC BbIpA3UTENbHBIE CPEJICTBA A3bIKA MATEMATHKH =
CJIOBECHOTO, CHMBOJIMUECKOro, rpapuueckoro, BHOCHT BKIIAA B (opMHpOBaHHE
[pe/IcTaBIeHHI O POJIi MaTeMaTHKN B pa3BUTHH LIUBUIIH3ALMM U KYJIbTYpPBI.

VrayOnéHHbIH Kypc anreOpbl XapakTepHu3yeTcs H3yUECHHEM
JOTOJHUTEIBHOTO TEOPETUHECKOro  anmapara CBS3aHHBIX C HUM METO/JOB
pelieHus  3azaad. AnreGpa  SIBIsSIeTCS  SI3BIKOM  JUIS  OTNMCAHUA 00BEKTOB H
3aKOHOMEPHOCTEH, CITYKHT OCHOBOM MAaTEMaTH4YeCKOro MOACIHPOBAHHM. Ipn
5TOM caMHd OOBEKTBl MATEeMaTHYCCKHX yMO3aKIIIOUEHHH 1 MPUHATHIC B anredpe
mpaBWia MX  KOHCTPYMpOBaHMA crocoOcTBYIOT  (hOPMHPOBAHUIO yMEeHHH
06OCHOBBIBATh 1 JIOKA3bIBATH CY)KACHHS, pa3sBUBAIOT MaTeMaTHYeCKyl0 HHTYHIHIO,
KpaTKO M HArJsiIHO PacKphIBAIOT MEXAHH3M JIOTHYECKHX MOCTPOCHHH M y4daT MX
npuMeHeHuto. Tem caMbIM anrebpa 3aHAMAeT OJHO M3 BEAYIIMX MECT B
hOpMHUPOBAHHHN HAYYHO-TEOPETHIECKOrO MBIIIIIEHNsE 00y4aroLHUXC .

CornacHo ydeOHOMY IUIaHy B 7-9 xnaccax u3ydaercs y4ueOHbIH Kypce
«AnreGpa», KOTOPbIH BKIIFOYACT CICAYIOIHC OCHOBHBIE pa3jiefibl COJepKaHHA:
«Yucna W BBIYHCICHHS, «AnrebparyecKkue BBIPAKCHUIA?, «YpaBHeHuss H
HepaBeHCTBaAY, «DYHKIHID).

Ha u3yuenue yueOHOro Kypca «Anrebpa» OTBOAMUTCS 408 uacoB: B 7 Kjacce
_ 136 uacoB (4 yaca B HeJeNIO), B 8 kimacce — 136 uacos (4 4aca B Henemo), B 9
wacce — 136 uacos (4 yaca B HEJIEN0).




COJIEP)KAHUE OBYYEHUSI
7 KJIACC

Yucaa 1 BbIYHCIEHHSA

Paronanpubie uucia. CpaBHeHue, ynopsiiodMBaHue H apudmeTHIecKue
JeHCTBHUS C paIMOHAIBHBIMU YHCIaMu. uciosas npamMad, MOJLYJIb YHCIIA.

Cremenb ¢ HATypalbHBIM IOKasaTeieM M €€ cBoiicTBa. 3anuch 4ucia B
JIECITHYHOMN TMO3ULIMOHHON CHCTEME CHUCIICHHA.

PeleHne TEKCTOBBIX 3a1a4 apu(MeTHYECKUM criocooom. Pelienue 3a1a4 u3
peasibHOM NMPaKTHKH Ha 4acTH, Ha IpoOu, Ha MPOLEHTBI, MPUMEHEHHE OTHOLLEHUH
W MpoNopUMil MpH pelleHMH 3ajad, pereHue 3anat Ha JBHXKeHue, padory,
NOKYITKH, HAJIOTH.

JlenumocTb Lenbix uncel. CBOHCTBA ACTUMOCTH.

[lpocTble M COCTABHBIC HCIA. UYsrthple W HeuéTHble uHcna. [lpusHaku
nenuMmoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. Ilpusnaku AETMMOCTH CyMMBI H
pOM3BE/ICHMs! LEBIX YHCeJI MPH PEIICHHH 3a/at ¢ MPaKTHYECKHM COACPIKAHUEM.

HauGouplmii 001HiA 1eJHTellb 1 HANMCHBIICE ofb1iee KpaTHOE JBYX HYHCEIl.
B3aiMHO NPOCTHIE YKCIa. AJTOPUTM EBxinaa.

JleneHue ¢ OCTATKOM. ApuMeTHIeCKHe Ornepaluy Haj OCTaTKaMH.

AnrebpanyecKkue BbIpazKeHHs

Brlpa)keHUe C TepeMEeHHbIMH. 3HaueHHe BBIPWKEHHS C MEPEMEHHBIMH.
[IpencTaBieHye 3aBHCHMOCTH MK/ BeTHIHHAMU B Buzie GOopMyIIbL.

Toxxaectso. ToxaecTBeHHbIE NPeoOPa3OBaAHS anreGpanyecKuX BbIPaKeHHH.
JloKa3aTelbCTBO TOXKACCTB.

Onuowinensl. OHOUIEH CTAaHAAPTHOTO BUAA. CreneHb OJHOYJICHA.

MuoroujieHsl. MHOrouwieH CTaHAapTHOro BHAA. CrerneHb MHOrOYICHA.
Clio)eHHe, BbIYUTAHUE, YMHOKEHHE H JIeIeHHe MHOTOJICHOB. [TpeoGpaszoBanue
[[eJIOr0 BhIpaXKeHUs B MHOro4wieH. KopHu MHOTOMICHA.

®opMyITbl COKPAIIEHHOTO YMHOKEHHA: KBaApaT CyMMBI M KBajIpaT pa3sHOCTH
JByX BBIp@KEHHH, KyO CyMMbI M KyO pasHOCTH JBYX BbIpaK€HHUH, pa3HOCTh
KBaJIpaToB ABYX BBIP@KEHHUI, MNpOM3BEJCHHE PasHOCTH U CyMMBbI JBYX
BBIp@XKEHHH, CyMMa U pasHOCTh KyGOB ABYX BBID2KCHHH.

Paznojkenue MHOrouJieHa Ha MHOKUTCIIH. BeiHeceHue 0011ero MHOKHUTES 32
ckoOku. MeTo/1 rpyninupOBKH.

YpaBHeHHsl H HEPABEHCTBA
YpaBHEHHE C OHOH nepemeHHoi. KopeHb ypaBHECHHUA. CBoiicTBa ypaBHEHHH

¢ onHoli mnepemeHHOH. PaBHOCHJIBHOCTDH ypaBHeHMH. YpaBHEHHE KaK
MaTeMaTHuecKasi MOJIelb PealbHOM CUTyaluu.




JluHeiiHoe ypaBHEHHE C OJ(HOH nepemeHHoi. Hucio KOpHE# JIMHEHHOTO
ypaBHeHus. PerieHue TEKCTOBBIX 3a7ay C TOMOIIBIO JIMHEHHBIX ypaBHEHHUH.
JIuneiiHOE ypaBHEHHE, COZleprKallee 3HAK MOLY I

YpaBHeHHE C JABYMsI EPEMCHHBIMH. ['paduK JTHHEHHOrO ypaBHEHHS C JABYMs
nepeMeHHbIMH. CHCTEMBI JIHHEHHBIX YpaBHEHHH ¢ JByMsA [EPEeMCHHLIMH.
['padpudeckuii METOJ PeIICHHA cHCTeMBbl JMHEHMHBIX YpaBHEHHH C JByMs
nepeMeHHBIMH. Pellienue cucTeM JMHENHBIX ypaBHEHHH ¢ JABYyMs MEpEeMEHHLIMH
METOJIOM TIOJICTAHOBKM M METOJOM  CJIOKCHHS. Cucrema JBYX JIMHEHHBIX
ypaBHEHHII ¢ JIBYyMsi IEpEeMEHHBIMH KaK MOJ1eJlb peaslbHOM CUTYalluH.

DOyHKIHH

KoopauHara TOYKH Ha npamoii. HYucsosbie MPOMEKYTKH. Paccrosinue MeX1y
JBYMSi TOUKaMH KOOPAMHATHOH TMPSIMOM.

[IpsiMmoyronbHas cucTeMa KOOpAMHAT. AbGciMcca M opAMHATA TOYKH Ha
KOOPAMHATHOM IJIOCKOCTH. [Tpumepsl TpaduKOB, 3aJaHHBIX dopmynamu. HUrenue
rpa)uKoB peabHBIX 3aBHUCUMOCTEH.

OyHKLUMOHAJIbHbIE 3aBUCHMOCTH MEXY penvuuHamu. [loHsTHE (QYHKLHH.
OyHKIMA KaK —MareMarhueckas  MOACTh peanpHOro  mpouecca. Oo6nacthb
ompeeneHuss ¥ 00IACTh spauennii Qynkuun. CrocoOsl 3aaaHus (GyHKLHUH.
I'paduk dyHkuuu. [ToHsaTHs MaKCUMyMa 1 MUHHMYyMa, BO3pacTaHus U yObIBaHM
Ha MpUMepax peanbHbIX 3aBUCHMOCTEH.

Jluneiinas QyHKuus, e€ CBOHMCTBA. ['paduk nuHeifHON (YHKIMU. ['padux
dyukuuu y = |x|. Kycouno-3aaHHbIE GyHKIMH.

8 KJIACC

Yucaa H BbIYHCTICHHHA

KBaapaTHbIe KOPHH. ApudmMeTHIeCKHH KBaJIpaTHBI KOPEHb U €ro CBOMCTBA.
[TousiTie HPPALMOHATBHOIO HHCIA. JleficTBHsl ¢ MPPALMOHANBHBIME HHCIAMH.
CBoiicTBa AeicTBHil ¢ HppalMOHAIBHBIMH YHCTAMHU. CpaBHeHHE HppaLMOHATbHBIX
qucell.

[IpencTaBieHuss O PaCLIMPEHHAX YHCIIOBBIX MHOKeCTB. MHOXeCTBa
HATYpaJbHBIX, LEJBIX, PalHOHAILHBIX, neficTBuTenbHbIX uncen. CpaBHEHHE
yuces. YucinoBbie MPOMEXKYTKH.

JlelicTBUst C OCTAaTKaMH. Ocrarku creneHeid. [IpuMeHEeHHE OCTATKOB K
pelIeHUI0 yPaBHEHHH B LIEJIBIX HHCIIax 1 TEKCTOBBIX 3a7a4.

Pasmepbl OOBEKTOB OKPYKAIOLIEro MHpa, JUTUTEIBHOCTh  TPOLECCOB B
OKpY’KarolieM MHpe. CraH apTHBIH BUJL YMCIIA.

AnredpanyecKue BbIpameHHs

AnreGpandeckasi 1poOb. JlonycTHMBIE 3HAUeHHS TEPEMEHHBIX B JPOOHO-
pAlMOHAJIBHBIX ~ BBIPAKECHUAX. OcHOBHOe CBOICTBO airedpanyecKoi ApooHu.




CrokeHHe, BbIUMTAaHHE, YMHOXeHHE W JICJICHUC anrebpanueckux Jpodeil.
Brigenenue 1ejaon 4acTH anreGpanyecKoii Ipoou.

PauuonanbHbIE BBIPa)KEHHUSL. ToxecTBEeHHbIC npeobpa3oBaHMs
palMoHaIbHbBIX BBIPAKEHHM.

JlonycTUMble  3HAUEHHs MEPEMCHHBIX B BBIP@KEHHUSX, COZepKalInX
apupMeTHUeCKHe  KBaJpaTHBIC — KOPHH. ToxkecTBeHHbIE  NPeoOpa3oBaHMs
BBIPKEHUH, COZeprKaLInX apudmMeTHIeCKHEe KBaIpaTHbIE KOPHHU.

Cremenb ¢ LeNbIM I[OKasaTeleM M €€ cBoiictBa. [lpeoOpasoBaHue
BBIPKEHHH, COZIEPIKALIMX CTENCHH.

YpaBHeHHsI H HEPABEHCTBA

KganpatHoe ypapHenue. Qopmyia KOpHell KBaJipaTHOro ypaBHEHMs.
KoIHuecTBO AeHCTBUTENbHBIX KOPHEH KBaJpaTHOro ypaBHEHHAL. Teopema Buera.
VpaBHeHHs, CBOJMMBIE K JAMHEHHBIM YpPaBHEHMSAM WIM K KBaJpaTHBIM
ypaBHeHusiM. KBaapaTHOe ypaBHEHHE € napaMeTpoM. PelieHne TeKCTOBbIX 3a1at ¢
[IOMOLIBIO KBAJIPaTHBIX yPaBHEHHUH.

JIpoGHO-palMoHallbHble  YPABHCHHA. Pemenue  apoOHO-pallMOHATBHBIX
ypaBHeHHii. PelieHne TEKCTOBBIX 3ajad ¢ TIOMOUIBIO JPOOHO-PaLlMOHATIBHBIX
ypasHeHuii. I'papuyeckas HHTECPrpETallis ypaBHEHHH ¢ JByMsl IEPEeMEHHBIMH.

Uncnosle HepaBeHcTBA. CBOHCTBA YMCIIOBBIX HEPABCHCTE.

HepaBeHCTBO € EPEMEHHOH. CTporue ¥ HeCTpOrue HEpaBeHCTBA. Cnoxxenue
M yYMHOXCHHE HYHCJIOBBIX HCPABCHCTB. OuieHUBAHHE 3HAYEHMs BbIPAKCHUA.
Jloka3aTenbCTBO HEPABEHCTB.

[lousTie O peUIeHHWH HepaBeHCTBa C O/lHOI TepeMeHHO#. MHOKeCTBO
pelIeHn HepaBeHCTBa. PaBHOCWJIbHBIE HEPABEHCTBA.

JluHeliHOe HEPABEHCTBO C OJHOM TIepeMEHHON W MHOXKECTBA €ro peLIECHHUH.
PelieHne TMHEHHBIX HEPABEHCTB € OJIHOM nepeMeHHO#. CHCTEMBI U COBOKYITHOCTH
TUHEWHBIX HEPaBeHCTB C OJIHOM TEpeMEHHOM. Pewrenye TEKCTOBBIX 3aaa4d C
[TOMOIBIO JINHEWHBIX HEPABEHCTB € OJIHOM MepeMeHHOM.

OyHKUUH

O6nacTh onpeaeseHusi 1 MHOXKECTBO spauennii pynkuun. CrnocoOb! 3a1aHus
dynkmuii. [papux GpyHKIAN. Urenue cBoicTB GyHKIMH 11O €€ rpaduKy. [Tpumepsl
rpaduKoB QyHKIHH, OTPAXKAIOIIMX PEAIbHBIC [IPOLIECCHI.

Jluneiinas Qynkuus. DOyHKIHHA, ONUCHIBAIOLIMC npaMyio ¥ 00paTHyIo
[PONOPLHOHAJIbHbIE 3aBUCHMOCTH, HX rpauKH.

DYHKIUU Y = kx,y=kx+b,y= i, y=%),, ¥ = VX, y = |X| ¥ X CBOHCTBA.
KycouHo-3a1aHHble (yHKIMH.

9 KJIACC

YucJsia 1 BbIYHCIIEHHs




Kopenb n-il cremeHn W €ro cpoiicrBa. CrerneHb ¢ PpaloOHaAIBLHBIM
fokasareyieM U e CBOMCTBA.

AnredpanyecKkue BbIPAKEHHs

ToxaecTBeHHbIE MPeoOpa3’oBaHMs BBIPOKEHUI, COAEPIKALIMX KOPEHb n-i
creneny. ToxmecTBeHHbIe MpeoOpa3oBaHus BBIPA)KEHHI, COJIepP)KAIIMX CTENCHB €
pALMOHAJIBHBIM [T0Ka3aTeIIeM.

Kpamparsblii TpéxwieH. KopHu KBaApaTHOro Tpéxwiena. PasnoxeHue
KBAJpATHOTO TPEXUIEHA HA JIMHEHHBIC MHOKHTEIIH.

YpaBHeHusi H HEPABEHCTBA

BukBazpaTHbie ypaBHeHus. [Ipumeps npUMeHeHHi MeTOA0B PaBHOCHIIBHBIX
npeoOpa3oBaHuii, 3aMEHbI nepeMeHHol, rpadguueckoro MeTOAa NpH PeLICHHH
ypaBHeHuii 3-i 1 4-i cTeneHe.

Pewienue apoOHO-palliOHAIBHBIX ypaBHEHHH.

PelieHue CUCTEM ypaBHEHHUH ¢ ABYMs NEPEMEHHBIMH. Pelenne npocTenInx
CHCTEM HeJMHEHHBIX ypaBHEHHH ¢ JByMs [EPEMECHHBIMH. [paduueckuii MeTON
peleHusi CHCTeMbl HEeJIMHEHHBIX ypaBHEHHi C JABYMs MEPEMEHHBIMH. Cucrema
NBYX HEJIMHEHHBIX ypaBHeHHi ¢ [ByMsl NMEPEMEHHBIMU Kak MOJIe)Ib peaslbHOM
CUTYalWH.

UuciioBble HepaBeHCTBa. Pelienue JIMHEHHBIX HepaBeHCTB. Joka3aTesibCTBO
HEepaBEHCTB.

KBajspaTHble HEpPaBeHCTBA C onHOM mepemeHHOH. Peuienue KBaapaTHBIX
HepaBeHCTB rpaduueCKUM METOO0M H METOZOM MHTEpBAJIOB. MeTo\ HHTEPBAJIOB
U1 PaliiOHAIBHBIX HEPABEHCTB. IIpocreiiluie HEPABEHCTBA C MAPAMETPOM.

PeleHie TEKCTOBBIX 3a/1a4 C TOMOLLBIO HEPABCHCTB, CHCTEM HEPaBEHCTB.

HepaBeHCTBO € ABYMS NEPEMEHHBIMH. PeleHne HepaBeHCTBa C JIByM:d
nepeMeHHbIMH. CHCTEMbl HEPaBEHCTB € AByMSI TI€PEMEHHBIMH. I"paduueckuii
METOJ| PellIeHHs CHCTEM HePaBEHCTB C JABY M repeMeHHBIMHU.

DOyHKIHH

®ynkuusi.  CBoHcTBa dynkumit:  Hynmu  QYHKUMH,  TIPOMEXYTKH
3HAKOMOCTOSHCTBA (BYHKLMH, MPOMEKYTKHM BO3pacTaHus H yGpiBaHMs (QYHKIUH,
yéTHBIC U HeuéTHBbIe QYHKIMH, HanOoIblIee i HAMMEHBLICE 3HAYCHHA (QyHKUHUH.

KpagpaTuuHas QyHKUMs H e& cpoiictBa. Mcronp3oBaHHE ~CBOHCTB
KBaJpaTUYHOW ~ QYHKIMM UL pCLICHIA zamay. IlocTpoenue rpaduka
kBajpaTHuHoil pyHkuuu. Ilonoxenue rpaguka KBaJpaTUUHOH QYHKUMM B
3aBHCHUMOCTH OT €€ K03 (PUINCHTOB. I'paduxu GyHKUHH Y =ax2, y = a(x — m)’uy
=afx — m)’ +n. Tloctpoenue rpaduKoB (GyHKIHH ¢ TOMOLIBIO npeoOpa3oBaHKi.

Jlpo6Ho-snHeHHas GyHKIHAS. Hccnenopanue QyHKIHH.

@ynkius y = X" ¢ HaTypalbHBIM rokasaresneM n 1 e€ rpaQuxk.

YycsioBble MOCIe0BATETLHOCTH H NPOrpeccHi




[MoHsiTHE YHUCIOBOH MOCIEA0BaTEIbHOCTH. Koneunble u OeCKOHEYHBIE
nocienosaresnbHocTd.  OrpaHHYeHHAs nocienoBaTebHOCT.  MOHOTOHHO
BO3pacTaroias (yObiBarowasi) — TOC/Ie10BaTeIbHOCT. CrnocoObl  3ajaHus
[10CJIeI0BATEIbHOCTH: ONMCATENIbHBIH, TabIUYHbIE, ¢ NOMOIIBIO (GopmyJibl 72-I0
yjieHa, peKyppPEeHTHBIN.

Apudmernueckasi M TreoMeTputeckad nporpeccuu. (CBOHCTBAa HJICHOB
apudmeTHuecKon U reOMeTPHYECKOH MPOrpeccui. dopMynbl  1-TO  HJICHA
apu(MeTHIECKOH H reoMeTpUYECKOil MPOrpecCHi. @dopmybl CyMMBbl TEPBBIX 7
yieHOB apu(pMeTHIEeCKOH U reoOMeTpUUECKOil POrpeccHii. 3aja4d Ha MPOLEHTHI,
GaHKOBCKHME BKJIAJIbl, KPEJAUTHI.

[lpencTtaBieHre O CXOAMMOCTH [0CJIeI0BATEIbHOCTH, O CYMMHMPOBaHHMH
GecKOHEeUHO yOBIBAIOLEil FeOMETPUYECKOH MPOrpecCHH.

MeTox MaTeMaTHdecKol HHAyKIHH. [IpocTeime MpUMEpE.




[UIAHUPYEMBIE PE3YJIbTATDI OCBOEHMSI TTPOI'PAMMBI YUEBHOT'O
KYPCA «AJITEBPA» HA VIJIYBJIEHHOM  YPOBHE OCHOBHOI'O
OBILIEI'O OPA3BOBAHWA

JMYHOCTHBIE PE3VYJIbTATDI

JIMuHOCTHBbIE Pe3yJbTaThl OCBOCHMsS —[POrpammel IO MaTeMaTHKe
XapakTepH3yIOTCs B 4acTH:

1) naTPpHOTHYECKOro BOCIIHTAHUS:

nposiBJIEHHeM ~HMHTepeca K MpouUIoMy M HACTOSILLIEMY ~ POCCHHCKOIi
MaTeMATHKM, LEHHOCTHBIM  OTHOLICHWEM K  JIOCTHXCHHMAM POCCUICKHUX
MATEMATHKOB M POCCHICKOI MaTeMaTH4ecKOH LIKOJbI, K UCIIOJB30BAHMUIO 3THX
NOCTIYKEHHH B APYTHX HayKaX ¥ NPUKIAHBIX chepax;

2) rpaIaHCKOro H IyXOBHO-HPABCTBEHHOTO BOCITHTAHMS:

FOTOBHOCTBIO K BBHIIIONHEHHIO O0A3aHHOCTEH rpaXkanuHa 1 peaiu3aluy ero
mpaB, MpEACTAaBIEHMEM O MAaTeMaTHHCCKHX ocHoBaX (QYHKIMOHHUPOBAHMS
pa3M4YHbIX CTPYKTYP, SIBJIeHMA, TIPOLIEyp IPa/IaHCKOro oduiecTsa (manpumep,
BBIOOPBI, ONPOCHI), FOTOBHOCTBIO K 00CYKACHUIO ITUIECKUX npo0JieM, CBS3aHHbIX
¢ TNpaKTHYECKMM NPHMEHECHHEM JOCTIKEHMI HayKd, OCO3HAaHHEM BaXKHOCTH
MOpaJIbHO-3THYECKHX NPUHIHIIOB B AeSITeIbHOCTU YUEHOTO;

3) Tpy/10BOr0 BOCHHTAHUSL:

YCTAHOBKOI Ha aKTHBHOE y4acThe B pellIeHHH MPaKTHYECKUX 3aja4
MATEMATHYECKOll HANPABICHHOCTH, OCO3HAHMEM BAKHOCTH MaTeMaTHYeCKOro
oOpa3zoBaHMs Ha MPOTKCHHH Beell JKW3HM JUlsi yCHELIHOH npo¢eccHOHaIBHOH
NeSTeIbHOCTH W pa3sBUTHEM HeoOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOpOM U
MOCTPOEHMEM HHIMBU/YyalbHOH TPACKTOPHH 006pa30BaHus U KM3HEHHBIX IIAHOB C
yu&TOM JIMYHBIX HHTEPECOB U 061IIeCTBEHHBIX TOTPEOHOCTEHH;

4) 5cTeTHYECKOro BOCIUTAHMS:

CIOCOGHOCTBIO K  OMOLMOHAJIBHOMY M OCTETHHECKOMY BOCIIPUSITHIO
MaTeMaTHUeCKuX OOBEKTOB, 3a/1at, peleHui, paccyKACHUH, YMCHUIO BHACTD
MaTeMaTHYeCKHe 3aKOHOMEPHOCTH B HCKYCCTBE,

5) neHHOCTel HAYYHOrO MO3HAHHSL:

opHeHTauueii B ACATENBHOCTH Ha COBPEMEHHYIO ~CHCTeMy Hay4HBIX
npezcTaBleHuii 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs 4EJIOBEKa, MPUPOZBI H
obiiecTBa, NOHUMAaHHEM MaTEMATHUECKON HayKn Kak cgepbl yeJI0BeUeCKON
JleSTeHOCTH, JTAroB €& pasBUTHs H 3HAUHMOCTH U1 pa3BUTHs LUBUIM3ALAH,
OBJIaJIEHHEM S3bIKOM MaTeMaTHKH U MaTeMaTHUeCKOH KyJIbTypoll KakK CpeACTBOM
[O3HAHUS MUpa, OBJaIeHUEM HaBbIKAMH {cclieI0BaTEIbCKOM A TeIbHOCTH;

6) ¢u3nuecKoro BOCIHTAHMI, ¢dopmupoBaHHs KyJIbTYpbl 310pOBbsl H
IMOLMOHAJLHOI0 OJIaronoJIy iHs:




FOTOBHOCTBIO TMPWMEHSTh MaTeMaTHYecKue S3HaHusd B MHTEpecax CBOEro
37I0pOBbsi, ~ BEIEHHs  370pOBOTO obpaza ku3HM  (3/10poBO€  IHTAHHE,
cHamaHCUPOBAHHBIA  PEXUM 3aHSTHIE M OTJbIXa, peryJsipHas (duszrueckas
aKTHBHOCTB), C(HOPMHUPOBAHHOCTBHIO HABbIKA pediekcin, TpU3HAHMEM CBOCTO
mpaBa Ha OMMOKY ¥ TAaKOTO e Npasa ApYroro 4ejoBeKa;

7) HKOJIOrHUECKOro BOCITHTAHMSA:

opueHTalMeil Ha NPUMEHCHNE MaTeMaTH4YeCKUX 3HaHWM JUIsi pelieHHs 3a/la4
B o0JlacTH COXpPaHHOCTH OKpy’Karolei cpeibl, MIaHUPOBAHKA [TOCTYINKOB H
OLIEHKA HMX BO3MOXHBIX HOCeACTBHIT JUIS OKpY’Karolled Cpe/bl, OCO3HAHHEM

106aIBHOTO XapaKTepa SKOJIOrHIeCKUX npodiem n myTei UX pelieHus;

8) aganTauHH K H3MEHSIOUWHMCs yCI0BHIM COLHAJNBLHON M NPHPOIHOI
cpeabl:
FOTOBHOCTBIO K ACHCTBHSIM B YCIOBHAX HeoIpe/IeIEHHOCTH, TOBBIIICHHIO

CTh, B TOM HHCJIC



BocrpuHMMaTh,  (opmynuposath M npeoOpa3oBbIBaTh  CYH/CHHS:
yTBEpMTENbHbIE H OTPHIATENbHBIC, CAHHITHBIC, yacTHBIC U 00LIKE, YCIIOBHBIE,

BBISB/ISTH MaTeMaTHYeCKUe 3aKOHOMEPHOCTH, B3aUMOCBS3H 1 NPOTHBOPEY S
B (hakTax, JaHHbIX, HAOMIONECHUIX H yTBEPIKJEHMSIX, TpeaiaraTh KpHTepHH L
BBISBJICHUS] 3aKOHOMEPHOCTEH H [POTHBOPEYHH;

JenaTh BBIBOJABI C MCIONB30BaHMEM 3aKOHOB JIOTHKH, IeIyKTHBHBIX |
MHJ1yKTUBHBIX YyMO3aKJIIOueHHH, YMO3aKJIIOYEHHI 110 aHAJIOTHH;

pa3bupaTh J0Ka3aTelbCTBA MATEMATHHECKUX yTBep/KACHHH (TpsiMble W OT
[IPOTHBHOTO), MPOBOAUTH CAMOCTOATEILHO NOKa3aTeNbCTBA MaTeMAaTHYECKHUX
(aKTOB, BBICTPAMBATh APryMEHTALMIO, MPUBOIMTL npuMepbl ¥ KOHTPIPUMEPBI,
NpUMEHSTh METO MATEeMATHUeCKOH HHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyKIeHHS;

BHIOMpaATh CMOCO0 pelIeHMs yueGHOH 3ama4n (CpaBHMBATE HECKOJIBKO
BAPMAHTOB  peILICHHs,  BbIOMPATh panbosnee  moaxoasuwi ¢ Y4€TOM
CAMOCTOSITENBHO BBIICIEHHBIX KPHTEPHEB).

BazoBble HCCJIeN0BATEIbLCKHE 1eHCTBHSL!

HCIOJIb30BaTh BOIPOCHl Kak HCCIIeI0BATENbCKIUI MHCTPYMEHT IMO3HAHMA,
¢opmynupoBaTth  BOIPOCEL (uxcupylomue  OpOTHBOpEUHE, npoOaemy,
caMOCTOSATEIHO YCTAQHABIMBaTh MCKOMOE M JIAHHOEC, gopmHpoBaTh THIIOTE3Y,
apryMeHTHPOBAThH CBOIO TO3ULIMIO, MHEHHE,

MPOBOAMTE 0 CaMOCTOSATENBEHO COCTABJICHHOMY IUIaHy OJKCINEPUMEHT,
jcclieJoBaHUe [0 YCTaHOBJICHHUIO 0cOBeHHOCTEeH MaTeMaTH4ecKoro O00beKTa,
3aBUCHMOCTEH 0OBEKTOB MEK]Ly COOOH;

caMOCTOSITeNbHO (hopMyIupoBaTh 0000meHns W BHIBOABL IO pe3yJibTaTaM
NpOBENEHHOTO  HAOIOCHNS, HcclleloBaHus, — OKCIEepHMEHTa, — OLCHHBATDH
JIOCTOBEPHOCTb MOJTYYEHHBIX Pe3yJIbTaToB, BRIBOIOB 1 000011IEeHHI;

IPOTHO3UPOBATH BO3MOXKHOC PA3BUTHE mpolecca, a TaKKe BbIABUTATH
[PEJITONIOKEHHS O €r0 Pa3BUTHH B HOBBIX yCIIOBUSAX.

PaGora ¢ nHdopmanHei:

BLISBISTD HENOCTATOYHOCTh M H30BITOYHOCTD undopMaluu, JaHHBIX,
HeoOXOIUMBIX ISl pEellIeHHs 3aa'iu;

BHIOMpaTh, AHAIM3UPOBATh, CHCTEMATH3MPOBATH U HHTEPIpeTHpOoBaThH
uHGOPMALIMIO Pa3IHYHBIX BUIOB U ¢opm npencTaBIeHUs;

BpIOMparTs (opMmy MPeACTABICHUA pHpopMaK W MLIIOCTPUPOBATEH
peliaeMble 3a/1a4H CXeMaMH, AuarpaMMamu, HHOH rpaduKoil ¥ BX KOMOMHALUSMHY;

OLleHMBATh HAA&KHOCTh MHPOPMALUK 10 KPUTEPHIM, npe/UIoKEHHBIM HITH
copMyIMPOBAHHBIM CAMOCTOATEIIBHO.

KoMMyHHKATHBHbIE YHHBEPCAJILHLIC yueGHble 1eiCTBHSA




BOCTIPMHUMATH ¥ (POPMYJIMPOBATE CYIK/ICHHUS B COOTBETCTBHH C YCIIOBUSIMH H
Lle/ISsMH  OOLUIEHHMS, SICHO, TOYHO, TPAaMOTHO BBIpAXaTh CBOIO TOUYKY 3peHHsi B
YCTHBIX M IHCbMEHHBIX TEKCTaX, 1aBaTh MOsICHEHHUsI 110 XOJly pelleHus 3a/atiu,
KOMMEHTHPOBATH [OJIy4€HHBIH pe3ybTar;

B XOJie OGCYKJeHHUs 3a/1aBaTh BONPOCHL MO CYIIECTBY o0Cy)KaaeMoi TeMbl,
npoGneMsl, pellaeMoii 3ajady, BBICKA3LIBATH yieH, HalleJeHHble Ha TIOUCK
peleHusi, CONOCTABIATE CBOW CYXKACHUA € Cy’KAEHHAMHU JpYruX Y4acTHHKOB
nuasora, oOHapyKMBaTh pasnuyue v CXOACTBO [O3MILIMI, B KOppekTHO# dopme
hOpMyITMPOBATh PA3HOITIACHS, CBOH BO3PIKEHH,

[pe/ICTaBISITh Pe3yNbTaThl PeleHNs 3a/atH, IKCIIEPUMEHTA, MCClIeA0BaHUs,
NpoeKTa, CaMOCTOATEIbHO BbIOMpaTh (opMar BBICTYIJIEHHs C y4€éToM 3a/1a4
peseHTAlME U OCOOEHHOCTEH ay/IUTOPUH;

[MOHUMATh M MCIIOJIB30BaTh MPEeHMYyIECTBa KOMAH/IHOH M WHMBHJLYallbHOM
paboTsl TpH PpelICHHH yueGHBIX MaTeMaTHYeCKuX 3ajad, MNpUHUMATH 1elb
COBMECTHOH JesTeTBHOCTH, IUIAHMPOBATh OpraHU3alluio COBMECTHOM paboThl,
pacrpe/iesisiTh BUJBI padoT, A0roBapuBaThCd, obcyskaTh Mpolecc U pesynpTaT
paboTbl, 06001aTh MHEHHS HECKOIBKIX JIOJIeH;

y4acTBOBaTh B IPYMIOBBIX dopmax pabotsl (00CYXKACHH, oOMeH MHEHHH,
«MO3FOBBIE IUTYPMBl» ¥  HHbIE); BBINOIHATE  CBOIO yactb paboTel M
KOOPJMHMPOBATh CBOM JEHCTBHS C JPyrvdMi yjleHaMH KOMaHJbl, OLCHWBATh
KauecTBO pe3yNbTaTa M KayecTBO CBOEro BKIaaa B oOLMHi pe3yibTaT 110
KpUTEpUsM, CHOPMyTHPOBAHHBIM yHaCTHHKAMHU B3aUMO/ICHCTBHSL.

PeryasiTHBHbIE yHHBepCAIbHbIE yueOHble AeficTBUSA
CamoopraHu3anus:

BBISIBNIATH [IPOOJIEMBI Ul PELICHUs B JKH3HCHHBIX y4eOHbIX CHUTyaLMsX,
OpPHUEHTHUPOBATHCS B Pas3/IM4HbIX MOAXOAAX [pUHATHS pelleHui (MHAUBH/YyalbHOE,
rpyMIOBOE);

cAMOCTOSTE/IBHO COCTABIATH IUIAH, AITOPHTM pelUeHHs 3a/at (unu ero
yacTh), BHIOMpAaTh CMOCOO pEUICHUA € y4éTOM HMEIOLIMXCA  pecypcoB M
cOBCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpOBaTbh H KOpPpEKTHPOBATh BapHAHTBI
peleHuit ¢ yueTom HOBOI MH(MOPMALIUH.

CaMOKOHTPOJIb, SMOLHOHAIBLHBIH HHTEICKT:

BaneTh CrocodGamMi CaMONpPOBEPKH, CaMOKOHTPOJIA npolecca ¥ pesyjbprara
peleHusi MaTeMaTHYeCKOH 3a/1a4H, caMOMOTHBAIHH U PedIIeKCHH;

NpeIBUAETh TPYAHOCTH, KOTOPbIC MOTYT BO3HUKHYTH IPH PELICHUH 3a/a4H,
BHOCHTH KODPEKTMBBI B AEATENBHOCTH HA  OCHOBE HOBBIX OOCTOATENBLCTB,
HaliJleHHBIX OLIMOOK, BBISBICHHBIX TPYIHOCTEM;




OllEHMBATh COOTBETCTBHE pe3yjbTara JesTe/IbHOCTH [IOCTABJICHHON 1€ 1
YCIIOBHAM, OOBSCHAT NPUYMHBI AOCTHAKEHUSA I HEJIOCTHIKEHUS 11eJId, HaXOAUTh
omM6KY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BHIP@KATh OMOLMH MpH M3Y4EHHH MAaTeMaTHHUECKHX 00BbeKTOB U (HAKTOB,
7laBaTh SMOIMOHAIBHYIO OLICHKY pelleHNUs 3a1atH.

NMPEAMETHBIE PE3YJIbTATBI

K koHily oOyueHus B 7 Kjaacce 06 YJAIOLIUICS TONYYHUT CIEYIOUHE NPeIMCTHBIC
pe3yJibTaThl:

Yucia 1 BbIYHCIEHUS

PanoHaJIbHbIE YHCIIA.

[TepexoanTh OT OJIHOH GopMbl 3amKMcH YHMCeN K npyroii (nmpeodpa3oBbIBaTh
fecATHUHYl0 ApoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
4aCTHOCTH B OECKOHEUHYIO JeCATHYHYIO npoOb).

Mcronp30BaTh MOHSTHS MHOXKECTBA HaTypaJIbHBIX HHCEL, MHOKECTBA LEJBIX
ypces, MHOECTBA PAalMOHAJIBHBIX YHCE] TpH pelleHuy 3ajia4, MPOBEICHIH
pacCy’XleHHMi U JI0Ka3aTesIbCTB.

[Touumarh ¥ OOBACHATH CMBICII [O3UIIMOHHOM 3alUCH HATYpPaJIbHOTO 1UCIIA.

CpaBHUBATh ¥ YNOPANOIHBATE pauuoHaIbHbIC YHCIIA.

BBINOJIHATE, codeTas yCTHbIe W ITHCBMCHHBIC npuéMsl, apupMeTHIECKHe
NeicTBUA C PaLMOHATBHBIMA YUCIAMH, MCITOJIB30BaTh CBOMCTBA YHMCEN W IpaBuila
nedcTBUM, TPUEMBI pallHOHAIBHBIX BBIYHCIICHHUH.

BBIMONHSATE A€HCTBUS CO CTENEHAMH C HaTypaJlbHbEIMU [oKasaTessiMu.

HaxoauTh 3HA4YEHUs YHMCIOBBIX BBIPAKEHHM, CONEPKALMX PalHOHAIBHBIC
yucna W CTENeHW ¢ HATypaJbHBIM IOKa3aTeleM, MPUMEHSAThH pa3Hoobpa3sHbIe
crocoObl ¥ MPUEMBI BBIMHUCIICHHMS, COCTAB/IATL 1 OLIEHUBAThH YHUCIIOBbIE BBIPAKEHHUS
Mpy pelleHnH MPaKTHYECKHUX 3a/1ad 1 3aj1a4 U3 APYruX y4eOHbIX NPEJAMETOB.

OxpyrnsTe 4uciaa © 3aaHHON TOYHOCTHIO, @ TaKKe 10 CMBICIY
NpaKkTHYECKO  CUTyallnH, BBINOJIHSTG TPHKHAKY M OLIEHKY pe3yJjbTatra
BBHIYMCJICHU, OLEHKYy 3HaueHHHd YHCJIOBBIX BBID@XKEHUI, B TOM 4HCIC IpH
pelueHH: NPaKTHIeCKUX 3a/aH.

PemaTh TEKCTOBBIE 3a7aud apr(pMeTH4eCKUM criocodoM, MCIOJIbB30BaTh
TaGNMIbBl, CXEMbl, YepTekKH, Apyrue Cpeacrsa rpe/ICTaBleHusi JaHHbIX TpH
peleHuy 3a1a4.

PemaTh MPAaKTHKO-OPMEHTHPOBAHHBIC 3a/atH, CcBSI3aHHbIE C OTHOLICHHEM
BeJIMYMH, NPOIMOPLMOHAIBHOCTHIO BEJIHMHHIH, MPOLEHTaMM, HHTEpNpeTHpOBaTh
pe3ybTaThl peleHus 3anad ¢ y4éTOoM orpaHu4eHui, CBA3AHHBIX CO CBOMCTBaMH
paccMaTPHBAEMbIX OOBEKTOB.




JlenuMOocCThb.

JloKa3bIBaTh M MPUMEHSTH [P PeIICHUH 3a/1at PU3HAKH NeITMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npu3HaKku ACIMMOCTH CyMMbI ¥ TIPOM3BEACHHUS LEJIBIX HHCE]L.

PackiaasiBaTh HA MHOJKUTENIM HAaTypaJibHbIe YHCIIA.

CBOGOJHO OMEpUpPOBATH TMOHATUSAMH: 4YETHOE HHCIO, HEeuy&éTHOe YHCJIO,
B3aMMHO MPOCTHIE YUCTIA.

HaxoauTh HauOONbIIKH 0OIMi AeauTeNb ¥ HAUMEHBIICE oblilee KpaTHOE
wrcen U UCIOIB30BaTh MX MPH PEIIeHHH 3a/a4, IPUMEHSTE AJITOpUTM EBxiuja.

OnepupoBaTh TOHATHEM OCTatka IO  MOAYIIO, MPUMEHSTh CBOHCTBA
CpaBHEHMH 110 MOJYJIIO.

AnredGpanyecKHe BbIpaKeHHs

BeipakeHHsl C [IEPEMEHHBIMH.

McHonb30BaTh alreGpandecKylo TEPMUHONIOTUIO U CHMBOJIMKY, MPUMEHATH
eé B Ipolecce OCBOEHHS y4eOHOro MaTepHaa.

Haxomuth 3HaueHUs OyKBEHHBIX BBIp@KEHHH TPH 3a[aHHBIX 3HAUCHMAX
nepeMeHHbIX.

Wcmonb3oBaTh  TOHATHE  TOXIECTBA,  BBITOJHAITE TOK/I€CTBEHHBIE
npeo6pa3oBaHus BhIPXKEeHHH, 10Ka3bIBATH TOX1ECTBA.

MHOro4JeHbI.

BuiMoNHAT  Ipeobpa3oBaHus — LEJIOr0  BBIPVKEHUS B MHOTOUJIEH
NpUBEICHUEM TTOA00HBIX CaraeMbIx, pacKpbITHEM CKOOOK.

BaimosHATh AecTBuUs (CloKeHHe, BBIMUTAHUE, YMHO)KEHHE) C OJHOWICHAMH
U ¢ MHOTOYJIEHAMH, TPUMEHATH (POPMYJIb COKpAIIEHHOrO yMHOXKeHHs (KBaapaT 1
KyO CyMMBI, KBaJapaT H Ky6 pa3HOCTH, Pa3HOCTh KBAJpaToOB, CyMMa M pa3HOCTh
Ky0OB), B TOM 4YHCIIe UIsl yIPOIICHHA BHIYMCIICHUH.

OcyIeCTBIATh Pa3/ioKeHHe MHOTOWICHOB Ha MHOJKHUTENIH C TOMOLIBIO
BEIHECEHUs 33 CKOOKHM OOLIero MHOXKHTENs, rpyHITHpOBKH cllaraéMblX, NpUMEHss
hopMyJIBI COKPAIEHHOTO yMHOXKCHH.

[IpuMeHsTH peoOpasoBaHus MHOTOWICHOB IUISl pellieHus pasuyuHbIX 3373t
13 MaTeMaTUKH, CMEKHBIX I1PpeIMETOB, U3 peanbHOM MPaKTHKH.

Vcrons30BaTh CBOMCTBA CTerieHed € HaTypallbHbIMH roKaszatessaMu Ui
npeoGpa3oBaHus BhIPAKSHHUH.

YpaBHeHHs H HEPABEHCTBA

Pemarh NUHeiHbIe YPaBHEHHS C OHOH nepeMeHHOM, NpUMEHss MpaBhia
repexoja OT UCXOJHOro ypaBHEHHMS K paBHOCHIIHOMY eMy. ITpoBepsTh, ABIACTCH
JIM YUCJIO KOPHEM ypPaBHECHHSL.

[ToxOupaTh NpUMeEpbl Map HHCE, ABJISIOIIMXCS  pellleHHeM JIMHeHHOro
ypaBHEHHs C JIByMs EPEMEHHBIMHU.




Crpouth B KOOP/IMHATHOM TJIOCKOCTH rpagUK JIMHEHHOro YpPaBHCHMA C
JBYMsi TepEMEHHBIMH, TMOJIb3YsACh rpaduKOM, MPHBOJUTH MPUMEPbI PElICHNS
ypaBHEHHUSI.

PeliaTh CHCTEMBI ABYX JMHEHHBIX YPaBHCHHH € ABYMA nepeMeHHbIMU, B TOM
yucie rpadpuyecKu.

CocTaBisiTh ¥ peliaTh JIMHEHHOe ypaBHEHHE WM CHCTEMY JIMHEeHHBIX
ypaBHEHHII MO YCJOBHIO 3aatH, MHTEpIPETUPOBaTh B COOTBETCTBHH  C
KOHTEKCTOM 3a/1auM MOJIydeHHbIH pe3ybTart.

DOyHKUHH

KoopauHathl ¥ rpaduky.

U306pakaTh Ha KOOPAUHATHON npsIMOit TOYKHM, COOTBETCTBYIOILHE 3a1aHHBIM
KOOpZIMHATAM, JIy4H, OTPE3KH, HHTEPBAJIBI, 3AMUCHIBATL YKCIJIOBBIE TIPOMEKYTKH Ha
anreOpaniecKoM s3bIKE.

OrMeuaTh B KOOPAMHATHON MIIOCKOCTH TOYKH IO 3a1aHHBIM KOOPAMHATAM.

DyHKIHH.

Crpouthb rpaduKy JIMHSHHBIX byHKIHUHA.

OmuchiBaTh € MOMOIBIO (YHKIMI H3BECTHBIC 3aBUCHMOCTH MEKLY
BeJMUMHAMM: CKOpPOCTb, BpeMs, paccTosHHe, ILeHa, KOJIMYECTBO, CTOUMOCTD,
POU3BOAUTEILHOCTD, BPEMs, 00BEM paboThI.

HaxoauTh 3HadeHue QyHKIHH M0 3HAYCHHIO eé aprymeHTa.

[Tonumarh rpadudecknii crnocod mpejicTaBIeHus U aHanusa uHdpopMaluH,
W3BJEKATh U WHTEPHPETUPOBATH NHPOPMALMIO U3 rpadMKoB peaqbHbBIX MPOLECCOB
M 3aBUCUMOCTEH.

Wcnonp3oBaTh cBoiicTBa (GyHKUMHA JUls  aHalk3a rpa¢uKoB peajlbHbIX
sapucuMocTedl  (Hynd  (QYHKLHH, TPOMEKYTKH 3HAKOMOCTOSAHCTBA  (PYHKIHH,
NPOMEXYTKH BO3pacTaHust H yObIBaHUA (QYHKLHH, paubosblliee ¥ HAUMEHBIICC
3HayeHus QYHKIHH).

Mcronb30BaTh rpaduKy s HCCIIe0BaHUs IPOIECCOB 1 3aBHCUMOCTEH, MPH
pelleHHH 3a/1a4 U3 ApyruX y4eOHBIX NPeIMETOB 1 peabHOM KH3HH.

K komiy oOy4eHus B 8 Kaacce 00yUAIOLIMICS TIOJTYUHT CIISYIONIHE npeAMeTHBIC
pe3yJbTaThl:
Yuesia 4 BbIYHCIICHHS
HppauuoHallbHbIe Y1CIa.
[ToHMMaTh ¥ MCIOJB30BaTh TPEACTABICHUA O pacIIMpeHnH YHCIIOBBIX
MHOJKECTB.
CBOGOIHO ONEepUpOBaTh MOHATHAMH: KBa/IpaTHbIA KOPEHb, apupMeTHIECKUil
KBaZpaTHBIA KOpEeHb, HPPalMOHANLHOC YUCII0, HAXOAUTh, OLIEHHBATE KBAZIPATHLIC
KOpHH,  HCTONb3ys  TpH HEeOOXOAMMOCTH  KaJbKYJISTOp,  BBINOIHATE




npeoOpa3oBaHUs BbIpAJKEHMIl, COIEpIKAIMX KBaJpaTHLIC KOPHH, HCIOJb3Ys
CBOMCTBA KOpHEH.

Mcnonb30BaTh HadalbHble MPEICTABICHUS O MHOKECTBE NeHCTBUTEIbHBIX
yycen Julsd CpaBHEHUs!, OKPYTJICHUA H BBIYMCIIEHUH, 1300paKaTh NeHCTBUTEIbHBIC
qycIa TOYKAMU HA KOOPIMHATHON MPSIMOH.

MCroNnbp30BaTh 3aUCH OONBIIMX M MaJbIX YHMCEN C MOMOIIBIO JeCATUYHBIX
npobeit ¥ creneHeil 4ucia 10, 3anuchIBaTh U OKPYTJIATH YHCIOBBIC 3HAYECHMS
peasibHBIX BEJIMYMH C UCTI0/IB30BAHUEM pasHBIX CHCTEM M3MEpeHHH.

J1enuMOCTb.

CBOGOIHO OIEpUpoBaTh TOHSATHEM OCTaTKa M0 MOJYJIFO, TPUMEHSATh
CBOMCTBA CPAaBHEHHIT 110 MOJYIIO, HAXOAHTB OCTATKH CyMMBI U TIPOM3BE/ICHHUS 110
JAHHOMY MOJLYJIIO.

Anre0panvecKue BbIpaKeHHs

Jpo6HO-palMOHAIBHBIEC BHIPAIKCHHUA.

HaxoAuTh AOMYCTHMBbIE 3HAYCHMs MEPEMCHHLIX B JIpOOHO-pALOHAIbHBIX
BBIPAKEHHUSAX.

[TpuMeHsATbh OCHOBHOC CBOMCTBO pallMOHAIBHOM IpoOH.

BhINOJNHATH NpUBEJEHNHE alredpantecknx npobeii Kk obuieMy 3HaMEHATEO,
CIIO’KEHUE, YMHOXKEHHUE, JIeJICHUEC anreGpandecKux Apooe.

BLIMOIHSTH TOXK/IECTBEHHBIE MPe00pasoBaHHs panoHAIBHBIX BBIP@KEHHH.

[TpuMeHsTh NpeodpasoBaHHs BRIpAYKEHHUIT JUTs PEeIlCHNUs PasIHHBIX 3a/1at u3
MaTeMaTHKH, CMEXKHBIX ITPEAMETOB, 13 peabHOM MPaKTHKH.

CrerneHH.

[IpuMeHsATh TIOHATHE CTENEHH € [eNbIM  TOoKa3aTejieM, BbIMOIHATDH
npeoOpa3oBaHHs BBIPAYKEHUH, COJIEPIKALINX CTEIICHH C LETIBIM MoKa3aTeJIeM.

MppauvoHasbHbIe BRIPAKCHHU.

HaxouTh JOMyCTHMbIE 3HAYCHHA MEPEMEHHDIX B BBIpOKEHHAX, COJCPIKALINX
apudMeTHIecKre KBaAPaTHBIC KOPHH.

BbIMOJIHATS NpeoOpa3oBanus HppaliOHAILHBIX BBIP@XKEHUH, HCHOJb3YA
CBOMCTBA KOPHEH.

YpaBHeHHsl H HEPABEHCTBA

Pemath KBaApaTHbIC yPaBHCHUA.

Pewath JpOOHO-PALMOHANLHBIE YPABHEHHS.

Pemars JIMHEHHBIE YpaBHEHHUA C rlapaMeTpamMyu, HEC/IOKHbIC CHCTEMBI
JIMHEMHBIX YpaBHEHHH ¢ MapamMeTpaMu.

TIpoBOAMTE MCCIIEAOBAHUA ypaBHEHHH ¥ CHUCTEM ypaBHEHHUH, B TOM 9HCIIC C
npUMeHEHHEM rpaduiecKux npeacrasneHuii  (yCTaHaBIMBaTh, uMeeT Jid
ypaBHEHHE WM CHUCTeMa ypaBHEHUH pemieHus, €C/n UMEeT, TO CKOJIbKO, H

npouee).




[lepexoauTh OT CIIOBECHOM bopMyIMPOBKH 3aJadd K eé anrebpanyecKon
MOJENH C TIOMOLIBIO COCTaBJICHHUs YpaBHEHHA MM CHCTEMBbl YpPaBHEHWH,
MHTEpPIpEeTHPOBaTh B COOTBETCTBHHU C KOHTEKCTOM 3a/1a4uH [0JIy4eHHBIH pe3ybTaT.

[IpumeHsITh CBOWCTBA YHCIOBBIX HEepaBeHCTB Ul CPaBHEHMS, OLCHKH,
pemath JIMHElHbIE HEPABEHCTBA C OJIHOI TIepeMEHHOH M HMX CHCTEMBI, 1aBaTh
rpaduuecKylo HIIIOCTPALHIO MHOXKECTBA pellleHuii HEpaBeHCTBa, CHCTEMBI
HEepaBEHCTB.

DOyHKIHH

[MoHMMATh M KCIIONB30BaTh (PyHKIHOHAIbHbIC NOHATH H S3bIK (TEPMMHBI,
CHMBOJIMYECKHE O0003HAYeHHs), ONpelessiTh 3HAICHHE GYHKLIHH [0 3HAYCHHIO
aprymeHTa, onpeaensaTh cBoiicTBa GyHKIMK 110 €€ rpaduKy.

CtpouTth rpaQuxu GyHKLMI , ONUCHIBATH cBOIiCTBA YMCIIOBOW (QYHKUHH IO
eé rpaduKy.

K koHIly 00y4eHus B 9 Kjacce 06yJarOLUiCs MOTyYHT CIIE/YIOLIHE npeaAMeTHBIe
pe3ynbTarhl:

Yucaa U BIYHCIIEHHS

CBOGOJHO ONEPUPOBATh MOHATHAMM: KOPEHDL n-il CTEneHw, CTEeNeHb C
palMOHANBHBIM  [IOKa3aTeeM, HAXOAUTR KOpeHb n-i CTENeHH, CTeNeHb C
palMOHATIBHBIM TIOKa3aTeseM, MCTIONB3YSl TPU  HEOOXOMMMOCTH  KaJlbKyJIsTOP,
NPUMEHSTh CBOMCTBA KOPHS 1-ii CTETIeHH), CTENEHH) C PallMOHAJIBHBIM TTOKA3aTC/IEM.

Vconb30BaTh MOHSTHE MHOXeCTBa ACHCTBUTCIBHBIX HHCC] npyU peLieHuH
3aj1a4, [IPOBEICHUH paccy K/JIeHUH U 10Ka3aTebCTB.

CpaBHuBaTh M  YNOPALOIHBATE nelicTBUTEIbHBIE YHCIA, OKPYMIIATH
JeiicTBUTENbHBIE YHCIA, BBITIONHATE MPHKHKY pe3yJibTaTa BBIUMCIICHUH, OILIEHKY
YUCIIOBBIX BBIPAKEHHH.

AnreépaniecKue BbIpaKeHHsI

CBOGOJHO ONEpPUPOBATh TOHATHEM KBAJpaTHOTO TpéxuieHa, HaXOJMThb
KOPHH KBAJIpaTHOro TPEXHJICHA.

Packna/ipiBaTh KBaJpaTHBIN TpEXUJICH Ha JIAHeHHbIe MHOXKUTEIIHU.

YpaBHeHHS H HEPABEHCTBA

Pemath JIMHEHHbIE M KBaJpaTHble YPABHEHHM:, ypaBHCHHA, cpojsecs K
HUM, JPOOHO-pAIMOHATIbHbIC YPaBHEHHA.

Pemath HeCJIOKHbBIE KBaJpaTHble ypaBHEHHUA € rapameTpoM.

PemiaTh NHHEHHbIE HEPABEHCTBA, KBAJPATHLIC HepaBeHCTBa, MCIOJIL30BaTh
METOJ] MHTepBAIOB, M300paXarh pPeLICHHE HEPAaBEHCTB Ha YKUCJIOBOH TPAMOH,
3aIMCHIBATD PElIEHNE C TIOMOLIBIO CHMBOJIOB.

PemaTh CHCTEMBI JBYX JIMHEHHBIX ypaBHEHHH C JABYMA MmepeMeHHbIMH |
CHCTEMBI JIByX ypaBHEHHH, B KOTOPBIX O/IHO ypaBHEHUE HE SBJIACTCS JIMHEHHBIM.

PelaTh HECTIOKHbBIC CHCTEMBbI HeNMHeHHBIX ypaBHEHUH ¢ TapaMeTpoOM.




[IpMMeHSTb METO/bI PABHOCHIIBHBIX npeoGpa3oBaHuii, 3aMEHbBI nepeMeHHOiH,
rpadguueckoro MeTosia npu peleHuu ypaBHeH#Hit 3-# 1 4-i CTEreHei.

PemiaTh  CHCTEMbI  JIMHEWHBIX  HEPABEHCTB,  CHCTEMBI HEPaBEeHCTB,
BKTIOUAIOLI[ME KBagpaTHOE HEpaBeHCTBO, u300paxkarh pelleHHe  CHCTEMBbI
HepaBEHCTB Ha YMCJIOBO# NPAMO¥, 3aIHChIBATH pelleHre ¢ OMOLIBIO CHMBOJIOB.

Pemiarh ypaBHEHHs, HEpaBeHCTBA M WX CHCTEMBI, B TOM yucie ¢
OrpaHMUeHHMsIMH, HalpUMep, B IEJIBIX THC/IAX.

ITpoBOAUTE MCCIICOBAHUS ypaBHEHHH U CHCTEM ypaBHEHHH, B TOM 4YHCIIE €
nprMeHeHHeM — rpapuuecKux npesicTapieHuii  (ycraHaBlIMBaTh, HMEET  JIH
ypaBHEHHWE WJIM CHCTEMa ypaBHEHHil pelIeHus, €C/H HMEeT, TO CKOJBKO, H
npoyee).

Pemiarh TEKCTOBBIE 3ajaui  anreOpanyeckum criocoboM ¢ TOMOIUIBIO
cocTaBjIeHHs ypaBHEHUH, HEPABEHCTB, HX CUCTEM.

McIionb30BaTh ypaBHEHUs, HEPABEHCTBA M MX CHCTEMBL JULA COCTaBlICHUs
MATEMATHYECKOM MOJENIH pealbHOH CHTyauuu MK NpUKIaJHON  3a1a4H,
MHTEpIPETHPOBATh MOJIyYeHHbIE pe3y IbTaTbl B 3a/laHHOM KOHTEKCTE.

YpcJIoBbIe M0CJ1e10BATEIbHOCTH H MPOrpeccHH

CBOGOJHO OINEpUpOBaTh TMOHATHAMU: 3aBUCUMOCTD, dyuxuus, rpapuk
dyHkiuM, TpsAMas MPONOPUHOHAILHOCTE, nuHedinas  (QyHKUus, oOpaTHasd
[POMOPUMOHATIBHOCTB, Mapabora, runepOoia, KyCo4HO-3alaHHas hyHKLMS.

UccienoBath GyHKLHIO 10 €& rpaduKy, yCTaHaBIUBATh cBOiicTBa (PYHKLMH:
06acTb OmpefeNeHus, MHOXKECTBO 3paueHuil, Hyad (QYHKUUH, TPOMEKYTKH
3HAKOIIOCTOSHCTBA, IPOMEKYTKH BO3pacTaHus M yObiBaHUs, YETHOCTH H
HeYETHOCTD, HAMGOIbIIIee ¥ HANMEHbLIEe 3HAUCHHS, aCUMIITOTR.

Pacrio3HaBaTh KBaJApaTHYHYIO (yHKLHIO MO dopmyiie, TPUBOAHTE NPUMEPEI
KBaJPATUYHBIX QYHKIMH U3 peanbHOM KHU3HH, (GU3KUKH, FEOMETPHUH.

OmnpenensTh MMOJIOKEHHE rpaduka KBaApaTHYHOH (QYHKLMH B 3aBUCUMOCTH
ot eé k03 PULIHEHTOB.

Ctpouth rpaduk KBajpaTHYHON  (YHKUHMHM,  OMHCHLIBATH CBOMCTBA
KBaApaTHYHON (yHKIUH 110 €& rpaduKy.

Mcnolip30BaTh CBOHCTBA KBAPaTHIHOM dyHKIMA 715 peLeHus 3a1a.

Ha npumepe KBaJpATHYHOH QYHKIMH CTPOUTH rpaduk QyHKIHH Y =af(kx +
b) + ¢ ¢ NTOMOILBIO npeobpasoBaHuii rpaduKa ynxunn y=£(x).

WyuirocTpupoBaTh € IOMOLIBIO rpaduka pealbHylo 3aBUCHMOCTDL  HIlH
MpoLECC M0 HX XapaKTepPUCTHKAM.

Apudmernyeckas H reoMeTputiecKas nporpeccuu

CB0OOHO ONEPUPOBATh MOHATHIMHU: [10C/Ie/I0BATEIBHOCTD, aprudpmeTHIecKast
¥ reoMeTpUYecKas porpeccuy.




3asaBaTh I10CJIeIOBATEIbHOCTH  pasHbIMH criocobaMu:  OMUcaTeIbHBIM,
TaGIHYHBIM, C TTOMOIIBIO (OPMYIIBI 1-TO UJIeHa, PEKYPPEHTHBIM.

BLINOJHSATE BBIYMCIEHUS C  HMCIOJIB30BAHUEM dopMmyn  n-ro  UleHa
apu(pMeTH4ecKon 1 reoMeTPHUYECKOH POrpecCuii, CyMMbl IIEPBBIX 72 WICHOB.

U306pakaTh 4YeHbI MOCJIEN0BaTEILHOCTH TOYKAMHM Ha KOOPJMHATHOH
JIOCKOCTH.

PemaTh 3a7aul, CBS3aHHBIE C YHCJIOBBIMH TOCIEAOBATEILHOCTAMHU, B TOM
queIie 3a71a49d M3 peanbHOM XH3HHU (C MCIONB30BaHHEM KalbKYJIATOP4, 1 GpOBLIX
TEXHOJIOTUI).

Pacrio3HaBaTh M TNPHBOAUTH MPUMEpbl  KOHCHHBIX M OeCKOHEUHBIX
[ocjenoBaTeJbHOCTeH,  OrpaHH4EHHBIX [OCJe10BaTENLHOCTeH,  MOHOTOHHO
BO3pacTAONIKUX (yOBIBAIOLINX) [10cJe10BaTeIbHOCTEH.

MMeThb pe/ICTaBIeHHE O CXOAMMOCTH MOC/ICA0BATEILHOCTH, yMeTh HaXO/IUTh
cymMy 6ecKOHEUHO yObIBaiomen reoMeTpHIecKOi MpOrpecCHu.

[TpuMeHATh METO MaTeMaTH4YeCKOM WHIYKLIHH IIPU PeIIeHUH 3a/1a4.
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| CTCICHb -
i _ KOHTpOJH:HEU! pa6o*ra o TemMe ,T_Lpo6ﬂo-
|4 | panuOHaNbHbIC ppipakenus’
| 72 . JIpoGHO-paliHOHAIBHBIC ypaBHEeHHUs
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Pemenue apo6GHO-paliMOHATBHBIX
YpaBHEHMH, CBOAALIMXCS K JIMHEHHBIM
ypaBHEHHSIM

Pemenne apoOHO-paliMOHaIbHBIX
ypaBHEHMH, CBOAAIIMXCS K JIMHEHHBIM
YPaBHEHHSIM

Penrenue apoOHO-paluoOHaIbLHBIX
ypaBHEHHH, CBOJSIIMXCS K JIMHEHHBIM
ypaBHEHHUSM

Pemenue 1po6HO-paniHOHAIBHBIX
YPaBHEHUI, CBOJAIIMXCA K KBaJIPATHBIM
ypaBHEHHAM

Pemenue npoOHO-paniOHaIbHBIX
ypaBHEHHH, CBOJASIIMXCS K KBaJPATHBIM
ypaBHEHHUSAM

Pemenne apoOHO-panuoHaIbHBIX
ypaBHEHHIi, CBOJISIIMXCS K KBaJPaTHBIM
ypaBHEHUSIM

Pemenue n1poOHO-pallHOHATIBHBIX
ypaBHEHUH METOZ0M 3aMEHbI
NepeMEHHOM

Pemenue apoOGHO-palmoOHaIbHBIX
YpaBHEHHH METOJIOM 3aMEHBI
nepeMeHHOMH

Pemenne qpoOHO-paliHOHAIBHBIX
ypaBHEHHH METOI0M 3aMEHbI
TIepeMEeHHON

Peienue 1poOHO-pariHOHaIbHBIX
ypaBHEHHH METOJI0M 3aMEHBI
NepeMeHHO

Peurenne TeKCTOBBIX 3a/1a4 € MIOMOILIBIO
JNpOOHO-palHOHATBHBIX YPaBHEHHUH

Perenue TEKCTOBBIX 3a/1a4 ¢ IOMOIIBIO
ApoOHO-pallHOHATBHBIX YPABHEHHU

ApOOHO-PALIMOHAJIBHEIX YPaBHEHHI

Pelmenue TeKCTOBBIX 3a/1a4 ¢ IOMOIIBIO

Pelnenue TEKCTOBBIX 3aJ1a4 € IOMOIIBIO
JpOGHO-PaIIMOHANIBHBIX YPABHEHUH

Pemenue TeKCTOBBIX 3aia4 ¢ [TOMOIIBIO

JpoGHO-PAIHOHANIBHBIX YPABHEHHH

Pelienre TeKCTOBLIX 3a1a4 C NOMOILIBIO
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JpoOHO-panuoHaIbHBIX YPAaBHEHUH

. I'paduueckas uHTEpHpeTALH
YPaBHEHHH C JIByMsI lIEpPEMEHHBIMH

Konrpoasnas pabora no reme "J[poGHo-
panMoHalbHble ypaBHeHUs"

O6acTh orpejieNicH|s © MHOKECTBO
3HAUeHUH QyHKIHU

OOnacTh onpeaeneHust © MHOKECTBO
3HaueHuH QyHKIIUU

CniocoObl 3a1anus QyHKIHH
I'paduk Gpynkinn

Urenue cBOMCTB PyHKIIMH 110 €€
rpaduky. [Ipumepsl rpadukos pyHKImi,
OTPaKAIOIIHX PeaIbHbIEC IPOLECCHI

109

OyHKIMH, ONHCHIBAIOLINE MPSIMYIO U
oOpaTHyIO NPONOPLUHOHATBHEIE
3aBUCHMOCTH, UX IpaQuKu

OyHKIHH, ONHCHIBAIOIINE TIPAMYIO H
06paTHyIO PONOPLHOHATBHBIE
| 3aBHCHMOCTH, UX rpaduKn

@DyHKIHH, ONUCHIBAIOIINE MIPSIMYIO H
o0paTHyo MponopIHOHATIbHbIE
3aBHCHMOCTH, HX Tpadukn

OyHKIHA y = X2 H €€ cBoiicTBa

Oyukus y = X2 u e€ cBoiCTBa

OyuKuHs y = X3 u e€ cBoiicTBa

dyukuus y =k/X 1 eé cBoiicTBa

. dyHKuusa y =K/X u eé€ coiictsa
DyHKIMSA Yy =VX U €€ CBOHCTBa

KonTposnbhas pabora 1o teme
II@YHKHHH"

CreneHb ¢ LENbIM [MOKa3aTelIeM
| CRoiicTBa CTEINEHH C LIEJIBIM
roxasareJsiemM

CBolicTBa CTEIIEHH C LIEJIbIM

‘ nokasareJyieM

CBOMCTBA CTEIEHH C 1IEJIbIM
ToKasareiieM

- IIpeoGpasosanue BEIPOXKCHHIA,




CocpKalnuXx CTEINCHH C 1EJIbIM | | |
nmoKasarteJjieM

IIpeoOpazoBaHue BbIpaXKEHHI,
111 CoiepIKaIIUX CTENEHH C LEJIBIM 1 | /S g
nokasarejem

112 [IpomexyTounas arrecraums. Tect 1 | 1 /2 Gy
[IpeobpazoBanue BbIpaKeHHH, | _
113 COJIEpKAIIMX CTEIEHH C LEJIbIM 1 Z Lo
| TIOKazaTesiem

114 ' CranaapTHblil BUJ 4ucia 1 /9 ey

115 | CrangapTHblil BHJ 4uciIa 1 22 ey
116 . JlefiCTBHS C UHC/IAMH, 3alIHCAHHBIMHU B 1 S
I CTaHJIapPTHOM BUZE | , | < d 4
| JleiicTBHS ¢ YACIaMH, 3alIUCAHHBIMH B |

LE7 1 | 2y <4

CTaH,E[apTHOM BHJC

i _
Pa3meps! 06bexTOB oxpyma}omero Mupa, | '
(118 JUTHTEJILHOCTD MPOLIECCOB B 1 '

OKpYy’KaloleM MHpe

Pa3mepsl 00beKTOB oxpymaromero MHpa,
119 JUTHTEIbHOCTD [POIIECCOB B
| OKpy’KalolieM Mupe

Pa3smepbl 00beKTOB oxpyma}omero MUpa,
120 | JUTMTENBHOCTH MPOLIECCOB B 1 £ ar
OKpY’KalOIeM MHpe

= | I |
|
i 121 JleneHnue ¢ 0OCTaTKOM 1 | | L f |
| | N - o | ———— |
122 CpaBHeHHS LIEJIBIX YHCeJI 10 MOle.l'IIO 1 | |
| - $
HATYypaJIBLHOIO YnCiIa ' :
CpaBHeHHS 1IEJIBIX YHCell TI0 MOYJIIO
123 1 /2 o
HaTypalbHOrO YHCIIa > <
124 CaoiicTBa CpaBHEHHIl 110 MOYIIIO 1 /S
125 CaoiicTBa CpaBHEHHUH 110 MOJIYJIIO 1
OcTaTKd CYMMBI U IIPOU3BEICHHA 110
126 1 )2 o
JIAHHOMY MOJTYJIIO
: Konrtposnbhas pabora 1o reMam
127 n non " 1 1 re.
Crenenn", "JlenuMocTb g
[TosTopenue u obobieHue. Pemenne
JUHEHHBIX HEPABEHCTB C OJJHOH
128 . T 1 22z &
[IEPEMEHHOM U CHCTEM JINHEHHBIX .
‘ _ | HEpaBEeHCTB C onHoﬁ nepemeHHoi‘i | )
129 . losropernne u 0600uIeHHE. Pemenue | 1 i - - | 22 =
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JMUHEHHBIX HEPABEHCTB C OJIHO
MEPEMEHHOM ¥ CHCTEM JIMHEHHBIX
HEPAaBEHCTB C OJHOM IepeMeHHOMH

[ToBropenune n o6o0uIeHHE.
ToxaecTBeHHbIE TPe0Opa3oBaHus
BBIPAXKEHUIH, colepKalinux
apuMeTHYECKHE KBaIpaTHbIE KOPHH
[ToBTopenue u 0600menue. Pemenne
KBaJIpaTHbIX ypaBHeHUMH. Pemenne
TEKCTOBBIX 3a/1a4 € TOMOIIBIO
KBaJIpaTHBIX YPaBHEHUH

[TosTopenue u 06001menue. Pemenne

3a/lay U3 peajbHOMN XKU3HH

[ToBropenue u obobmenue.
ToxaecTBeHHbIEe TpeodpazoBaHus
paLMOHATIBHBIX BBIPAKEHH I

[ToBropenue u o6o0umenue. Peinenne
JIpoOHO-pallHOHAIBHBIX YPaBHEHHUH,
CBOJAILUXCS K JIMHEHHBIM HIIH K
KBaJ[paTHbIM ypaBHEHUAM. Pelnenue

TEKCTOBBIX 3a/1a¥ C MOMOIIbLIO J],pOﬁHO-

palMOHAIBHBIX YPaBHEHUH

[ToBTOopenue u o6o0mEenue. PenieHue
TEKCTOBBIX 3a/1a4 Pa3IHYHbIMH
criocobaMu

136

[Toeropenue u o6obienue. Pemenne
3aja4 U3 peajbHOM JKH3HU

OBIIEE KOJIMUECTBO YACOB 10

 IIPO'PAMME




