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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHA O0ECIEYMBAET U3YUYCHHUE IPYIUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAYyYHOTO, TaK M TYMAaHUTAPHOTO IIUKIOB, €€ OCBOGHHE HEOOXOAUMO s
MPOJOKEHUsT 00pa3oBaHMs W ISl TOBCEAHEBHOW KWM3HU. PaszButue vy
OOy4alolINXCs HAYYHBIX TPEJCTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMil, crnoco0e OTpPaKeHHs MaTeMaTUYECKOM HayKou
SBIICHU M TPOIECCOB B TPHUPOJE H OOIIECTBE, POJIU MaTEeMaTHUYECKOTO
MO/JICTTHPOBAHMS B HAYYHOM MTO3HAHUH U B MPAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HaYYHOT'O MHPOBO33PCHHSI M KaYeCTB MBIIIJICHHSI, HEOOXOIUMBIX ISl aAanTalliy B
coBpeMeHHOM InppoBoM obmecTBe. M3yuenue anredpsl obecrieunBaeT pa3BUTHE
yMeHUss HaOmoIaTh, CpaBHUBaTh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM
JCHCTBHSA, BBIBOABI, (POpPMYIHpOBaTH yTBepKAcHHs. OCBOCHHE Kypca aireOpbl
o0ecrneunBaeT pa3BUTHE JOTHUECKOTO MBIIICHUS! 00YUYaIONINXCs: OHA UCTIONB3YIOT
JICTYKTUBHBIE W WHIYKTHUBHBIC PACCYXJICHHS, OOOOIICHWE W KOHKPETH3AIIHIO,
abctparupoBanue W aHanoruro. OO0ydyeHue anreOpe mpesnoiaraeT 3HaAYUTEIbHBINA
00BEM CaMOCTOSITENIHHOMN JIEATETLHOCTH 00YYarOIINXCS, TOITOMY CAMOCTOSITETLHOE
pelieHre 3a7ad  OOyJaroUIMMUCS SIBIIIETCS peaiu3anueid JesiTeTbHOCTHOTO
NPUHIIAIIA 00yUYEHUS.

B crpyktype mnporpamMmbl y4ueOHOro Kkypca «Ajredpa» yriryOJI€HHOrO
U3Y4YEeHHs] OCHOBHOE MECTO 3aHUMAIOT COJEpP>KaTEIbHO-METOJUYECKUE JIMHHH:
«Yucna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAECTCS Ha MPOTHKEHUH TPEX JIET U3YyUEHUs Kypca, B3aUMOACHCTBYS €
IpPYTMMH €ro JUHUSAMU. B Xole u3ydeHus Kypca OO0y4aroluMcs MPUXOAUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsI3n
C 3TUM B NIporpamMmy yuyeOHOro Kypca «Airedpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKHM, TPEACTAaBIEHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYeCKOTo
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYAIOIIMMHUCS  OCHOB
YHHUBEpPCATBHOIO MaTeMaTH4ecKoro s3bika. ColepikaTelnbHON M CTPYKTYpHOMU
O0COOEHHOCTBIO YYEOHOTO Kypca «AIredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakxTep.

Conepxanve nuHUM «YWcia W BBIYHCICHUS» CIYXXUT OCHOBOM s
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOUIUXCs
JIOTUYECKOT0 MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOJIb30BATHCS aJrOpUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCEIHEBHOM
KU3HU. Pa3BuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMU, (HOpMUPOBAHHEM



MIPEACTABICHAN O AEHCTBUTENBHOM YUCIIE. 3aBEPIIEHUE OCBOEHUS YMCIOBOW JIMHUU
OTHECEHO K CpeHeMY 00I1eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYeCcKOro armapara, HeoOXOAMMOIro /Jisi pEeUIeHUs 3aJad MaTeMAaTHUKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiell peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHus Y4YeOHBIM MaTepuana TPYNIUPYETCS BOKPYr  pallMOHATIbHBIX
BBIpaKEHUU. AJreOpa IEMOHCTPUPYET 3HAUCHHE MaTEeMAaTUKU KakK S3bIKa IS
NOCTPOCHHUSI MAaTEMaTUYECKUX MOJENEH, OINUCAaHUA TPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3a1aun o0yuenus anredpe BXOIAT TAKKe JalibHENIee pa3BUTHE
AITOPUTMUYECKOTO MBIIIIEHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
uHOOpPMATUKH, U  OBJIAJICHUE  HAaBbIKAMH  JICIYKTUBHBIX  PaCCYXICHUHU.
[IpeoGpa3zoBaHue CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKeHMS,
CIIOCOOHOCTEN K MaTeMaTH4YeCKOMY TBOPUYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
0o0y4JaromuMHCs 3HaHUN O (YHKIUSAX KaK BaKHEWIIEeW MaTeMaTHYeCKOW MOJCIH
JUTSL OTTMCAHUS ¥ KCCIIEOBAHMS pa3HOOOPa3HBIX MPOIECCOB U SABJICHUN B IPUPOJE U
oOmrectBe. M3yuenue marepuaia crnocoOCTBYET Pa3BUTHIO Y 00yUaIOIIUXCSl YMEHUS
UCIIOJIB30BATh PA3JIMYHbIC BBIPA3UTENIbHBIE CPEIACTBA S3bIKA MATEMATHUKH —
CJIOBECHOTO, CHMBOJHMYECKOr0, TrpadUyecKkoro, BHOCUT BKJIaJ B (OpMHUPOBaHHE
IPEACTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrinyOnéHHbIi Kypce anredpbl XapakKTepUu3yeTcsi U3y4eHUEM JOTIOTHUTEIHHOTO
TEOPETUYECKOTO anmapara U CBI3aHHBIX C HUM METOJIOB pEIIeHHs 3a1ad. Anredpa
SBIISICTCS A3BIKOM JIJISl OMUCAHUS OOBEKTOB M 3aKOHOMEPHOCTEH, CITY>)KUT OCHOBOM
MaTeMaTU4YeCKoro mojenupoBanus. [Ipu 3ToM camu OOBEKTHI MaTeMaTHYECKUX
YMO3aKJIIOUEHUH W TpPHUHATHIE B anrebpe mpaBuia HMX KOHCTPYHUPOBAHMUS
CroCOOCTBYIOT (DOPMHUPOBAHUIO YMEHHUM OOOCHOBBIBATh M JIOKA3bIBATh CYXKJICHMS,
pPa3BUBAIOT MATEMATUYECKYH0 HWHTYUIIMIO, KpPaTKO U HArJAJIHO pPacKpbIBalOT
MEXaHU3M JIOTHYECKUX MMOCTPOEHUM U ydaT uX nNpuMeHeHuto. Tem cambiM anredpa
3aHMMAeT OJHO W3 BEAYIHMX MECT B (OPMHUPOBAHUU HAYYHO-TEOPETUUECKOTO
MBIIUICHUS] 00YYaOIINXCS.

CornacHo yueOHOMY IIaHy B 7-9 Kjaccax wu3ydaercs Y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIIHE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpaXEHUA», «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

Ha uzydenue yue6HOTO Kypca «Anredbpa» otBoautcs 408 gacoB: B 7 kiacce —
136 yacos (4 yaca B Heziento), B 8 kinacce — 136 yacos (4 yaca B Heento), B 9 kinacce
— 136 yacoB (4 yaca B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAJIOYMBAHUE U apUPMETHUUYECKUE
JNEUCTBUA C pallMOHAIIBHBIMU YucIaMu. YuciaoBas npsiMasi, MOJyJIb YHUCIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alKCh YWCIA B
JNECATUYHOM MO3ULIMOHHOW CUCTEME CUUCIICHUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemenue 3amau u3
peanbHOM MPAaKTUKU HA YaCTH, HAa IPOOU, HA TTPOLICHTHI, MPUMEHEHUE OTHOLICHUN U
POTOPIMIA MPU PEIICHUH 3a]a4, PeIICHUE 3a/1a4 Ha JBIKECHHE, PabOTy, MMOKYIIKH,
HaJIOTH.

JenumocTs uenbix uncena. CBoicTBa JETUMOCTH.

IIpocthie U coctaBHble uucia. YETHble W HEYETHbIE uyucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku OE€IMMOCTH CYMMBI U
MPOU3BECHHUS 1IEJIbIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonbmuit oOmuii nenurens 1 HaMMEHbIee o0Iee KpaTHOe JBYX UYHCEIL.
B3anmuO npocTeie uncia. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmMeTrndeckue ornepanuu Hajl OCTaTKaMHu.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nepeMEHHBIMH. 3HAUYEHUE BBIPAKEHHUS C IEPEMEHHBIMH.
[IpencraBiienne 3aBUCUMOCTH MEXI1Yy BETUUMHAMH B BUE HOPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTeOPANICCKUX BBIPAKEHUM.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OnHOYJICH cTaHAApTHOTO BUia. CTENEeHb OJTHOYJICHA.

MHorounenbl. MHorouseH craHgaptHoro Bujaa. CTeneHb MHOrOYICHA.
CrnoxeHue, BBIYMTAHHE, YMHOXKEHHUE U JeeHre MHorowieHoB. [IpeoOpa3zoBanue
LIEJIOT0 BbIpaXeHUsI B MHOrouieH. KopHu MHOrowieHa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JIByX BBIPAKEHHH, Ky0O CyMMBI M KyO pa3HOCTH JBYX BBIPQKEHUW, PAa3HOCTH
KBaJIpaTOB JIByX BBIPAXKEHUM, TPOU3BEACHUE PA3HOCTH U CYMMBI JIByX BBIPAKCHUU,
CyMMa U pa3HOCTh KyOOB JIByX BbIPaXKEHUN.

Pa3noxeHre MHOTOYJIEHA HA MHOXUTEIU. BoiHeceHre 0011ero MHOXKHUTEINS 32
CKOOKH. MeTo/T TpynIUpOBKH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemeHHo. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MAaTEMAaTHYECKask MOJIENIb PEAIbHOM CUTYaIlUU.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHUs. PellleHne TEKCTOBBIX 3a7a4 C IIOMOLIBIO JIMHEHWHBIX YPaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMsl nepeMeHHbIMU. [ paduk TUHEHHOr0 ypaBHEHUS C IByMs
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPAaBHEHUHM C JBYMs II€pPEMEHHBIMHU.
I'padpuueckuii MeTon pelieHHs CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMs
IIEpEMEHHBIMU. Pernienue crucreM JIMHEWHBIX YpaBHEHUN C JBYMS NEPEMEHHBIMHU
METOJOM TIOJICTAHOBKM M METOAOM cioxeHus. Cucrema JBYX JIMHEWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosgHne MEXTY
IBYMSI TOYKaMH KOOPJIUHATHOW MPSIMOiA.

[IpsimoyrosibHasg cucteMa KoopAMHAT. AOcuucca M OpJIMHAaTa TOYKKA Ha
KOOpJuHATHOU TuiockocTh. [lpumeps rpadukoB, 3aganHbix Gopmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6mactb
omnpejeneHus 1 0061acTh 3HaueHul pyHkuu. Criocoosl 3ananus Gynkuuu. ['padux
¢ynkuuu. [loHSATHS MakcUMyMa M MHHUMYMa, BO3pAacTaHus U YObIBaHMS Ha
[IpUMeEpax peallbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneitHon ¢ynkumu. ['paduk
byukiun Y = |X|. Kycouno-3amanubie GyHKINN.

8 KUIACC

Yucia 1 BHIYUCICHUSA

KBamgpaTHbie kopHU. ApudMeTHIECKUN KBaIpPaTHBIM KOPEHb U €T0 CBOMCTBA.
[lonsTe wWppamMoOHAIBLHOrO 4Yucia. JIEWCTBHS C WPPAUMOHAJIBHBIMH YHCIIAMMU.
CaoiicTBa IeicTBUI ¢ HppallMOHATbHBIMU YKciaMu. CpaBHEHHE HPPALMOHATBHBIX
YUCEJL.

[IpencraBneHnss O pAaCHIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, LIEJbIX, PAlMOHATIBHBIX, I€UCTBUTEIbHBIX Yncell. CpaBHEHHUE YHCEIL.
YucnoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Octatku creneHed. [IpumeHeHue ocTaTkoB K
PELICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pa3Mepbl 0OBEKTOB OKpPYKAIOIIETO MHpPA, JJIUTEIBHOCTh IMPOLIECCOB B
okpyxkatouieM mupe. CTaHJapTHBIN BU YKCIIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi aApoOb. JlomycTUMble 3HAaY€HUS TMEPEMEHHBIX B JIPOOHO-
palMOHATIBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO anreOpanveckod JapoOwu.



CnoxxeHue, BbIYMTAaHUE, YMHOXEHUE U JeJlEeHHE aiaredpaudyeckux JIpoOei.
Boinenenue nenoit vactu anredOpanyeckoi 1poou.

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHU.

JlonyCcTuMble 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COICPHKALIUX
apudMeTHUEeCKUe KBaJpaTHbie KOpHH. TOXKICCTBEHHBbIC MPeoOpa3OBaHUs
BBIpaXKEHUH, cofiepKalnX apudMeTHIeCKUe KBaApaTHbIe KOPHHU.

CrerneHs ¢ 11eM1bIM TIOKa3aTesieM U e€ cBoiicTBa. [IpeoOpazoBaHue BEIpAKEHUM,
coAepKalIruX CTEICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonndecTBo neiCTBUTENBHBIX KOPHEW KBaapaTHOro ypaBHeHus. Teopema Buera.
YpaBHEHUS], CBOAUMBIE K JIMHEUHBIM YPABHEHUSAM WIM K KBAJIPATHBIM YPABHEHUSIM.
KBanpatHoe ypaBHeHHE ¢ mapaMeTpoM. PelieHne TEeKCTOBBIX 3a]ad C MOMOIIbIO
KBaJ[paTHBIX YPAaBHECHUH.

JlpoOHO-pariioHaIbHBIE  ypaBHEHHUs. PereHue  IpoOHO-pallMOHAIBHBIX
ypaBHeHU. PerieHue TEKCTOBBIX 3aJa4 C TMOMOIIBIO JAPOOHO-PATMOHATBHBIX
ypaBHeHui. ['paduueckast UHTEpIIpeTalus ypaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnosslie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepaseHncTtBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. ClioxkeHue
U YMHOXEHHE YHCIOBBIX HEpaBEHCTB. OIlLICHUBAaHHE 3HAYECHUS BBIPAKECHMUS.
Jloka3aTenbCTBO HEPABEHCTB.

[loHATHE O pelieHuM HEPABEHCTBA C OJHOW HEPEMEHHON. MHOXKECTBO
pelIeHU HepaBEHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHEelHOE HEpPaBEHCTBO C OJHOM NMEPEMEHHOM W MHOMXECTBA €T0 PEIICHUM.
Penienrie TMHENTHBIX HEPABEHCTB C OJJHOM nepeMeHHON. CUCTeMbl U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PellleHrne TEKCTOBBIX 3ajay C
MMOMOIIBIO JIMHEWHBIX HEPABEHCTB C OJHOU MEPEMEHHOM.

DyHKIUMN

OO6nacTpb onpesenennsi ¥ MHOXKECTBO 3HaueHn (yHKInU. CriocoObl 3a1aHus
bynkiuit. ['padux dyakuun. Urenne cBoiicTB GyHKuu 1o e€ rpaduxy. [Ipumepst
rpadukoB GYHKIIHA, OTPAXKAIOMIUX peaTbHbIE MPOIECCHI.

Jlunevinas ¢yskiusa. DyHKUIMM, ONMUCHIBAIOIIME MPSIMYI0 U OOpaTHYIO
MPOTIOPIIMOHATIEHBIE 3aBUCUMOCTH, WX TPadUKH.

Oynkmun Yy = kx, y = kKx + b, y = k/x, y = x3, y = VX, ¥ = |X| u ux cBoiicTBa.
Kycouno-3amannbie GpyHKITUN.

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



Kopens N-ii crenenu u ero cBoiictBa. CTENeHb ¢ pallMOHATBHBIM MIOKa3aTeIeM
U €€ CBOMCTBA.

Aaredpanveckue BbIpakKeHHs

ToxaecTBeHHBIE TPeoOpa30BaHUS BHIPAKCHUN, COACpPKAIMX KOpPEHb N-i
cteneHd. ToX/IeCTBeHHbIE MPeoOpa30oBaHus BBIPAKECHUN, COJIEPIKAIINX CTETICHD C
palroHANTBHBIM TIOKa3aTeNeM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHune
KBaJpaTHOI'0 TPEXWICHA HA JINHEHHbBIE MHOKUTEIIU.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanpatabie ypaBHeHUS. [IpuMepbl TpUMEHEHUI METOIOB PAaBHOCHIIBHBIX
npeoOpa3oBaHMil, 3aMEHBI TIEPEMEHHOW, TpaUuecKoro MeToAa MPHU pPEHICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenne npoOHO-palinOHATBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUH ¢ IByMs IEPEMEHHBIMH. PerieHue mpocTennmx
CUCTEM HEJIMHEWHBIX yYpaBHCHHH C ABYMs IepeMeHHbIMH. [ padudeckuii meron
PEIICHMS CHCTEMbI HEJTMHCHHBIX YPaBHEHUH ¢ ABYMSI TepeMeHHbIMH. CHCTeMa IBYX
HEJIMHCWHBIX YPaBHCHUH C JBYMS TIEPEMEHHBIMH KaK MOJIE/Ib PeabHOW CUTYaIUH.

YucnoBeie HepaBeHCTBa. PelieHre NHMHEWHBIX HEPaBEHCTB. J{oKazaTeinbCcTBO
HEPABEHCTB.

KBagparHble HepaBeHCTBAa C OJIHOM TIepeMeHHOW. PereHue KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAIOB
JUTSl palliOHAIBHBIX HepaBeHCTB. [IpocTeiinue HepaBeHCTBA C TapaMETPOM.

Pemenue TeKCTOBBIX 3a/1a4 C TOMOIIBI0 HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBencTtBo ¢ nBymsi mepeMeHHbIMH. PelieHne HepaBEeHCTBa C JABYMS
nepeMeHHbIMU. CHCTEMBI HEPABEHCTB € IBYMs NlepeMeHHbIMU. [ paduueckuit MeTon
pEIICHHs] CUCTEM HEPABEHCTB C IBYMSI IIEPEMEHHBIMHU.

DOyHKUUMN

Oynkmus.  CBoiictBa  GyHKUMIA:  Hymd — QYHKIWH,  [POMEXKYTKH
3HAKOTIOCTOSHCTBAa (DYHKITUU, TTPOMEKYTKH BO3pacTaHus W yObIBaHUS (DYHKIINH,
4ETHBIC U HEYETHBIC (DYHKIIMU, HAUOOIIbIIIEEe U HAUMEHBIIIee 3HaUCHUS (QYHKITUU.

KBagpatnunas ¢ynkumss u  e€ cBoictBa. lcmomb3oBaHHE CBOWCTB
KBaJipaTUYHOU QyHKIMH 715 perieHus 3anad. [loctpoenue rpaduka KBaapaTuIHOM
¢bynkiuu. [lonoxkenne rpaduka KBagpaTUIHOW (PYHKIIMU B 3aBUCHUMOCTH OT €€
koo duumentos. I'paduxu pynxumii Yy =ax2, y = a(x — m)?u y = a(x — m)2 +n.
ITocTpoenue rpadukoB GyHKIHHA ¢ TOMOIIBIO TPpeoOpa30BaHUH.

Hpob6Ho-nuneitHas dynkums. MccnenqoBanne GyHKITUN.

Oynkmus Y = X" ¢ HaTypaJIbHBIM MTOKa3aTeneM N u e€ rpaduxk.

YucaoBbie MOCJI€10BATEIbLHOCTH U MPOTPECCUH



[lonstue wumcnoBoil mnociaenoBaTenbHOCTU. KoHeuHble W OECKOHEUHbIE
ocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3ajaHust
MOCJIEIOBATENBHOCTH: ONUCATENbHBINA, TAaOJWYHBIA, C MOMOUIBIO (HOPMYJBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudmernyeckas U TreoMmeTrpuyeckas mnporpeccud. CBOWCTBa 4YJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apumeTnieckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMbl MEpPBBIX N
YJICHOB apu(METUUECKOH U TeOMETPUYECKON mporpeccuid. 3ajauu Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEIUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCIEAOBATEIBHOCTH, O CYMMHUPOBAHUU
0eCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOM IPOrPECCUH.

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI YUEGHOI'O
KYPCA «AJITEBPA» HA VYIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBUIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K  JIOCTHKEHUSIM  POCCHUMCKHUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH rpakJIaHuHa U peaju3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTHMKEHHM HAyKHd, OCO3HAHUEM BaXKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHWHM BCEH JKMU3HU JUIS YCIEIIHOW MpodecCHOHAIBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallMEd B JIESITEIBHOCTH HA COBPEMEHHYK CHCTEMY HAy4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKU U MATEMATHYECKOW KYJIBTYPOM KaK CPEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBIO MPHUMEHSITh MAaTeMaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUSA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas (Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HABbIKA pe(IEKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIKMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0rH4eCKOro BOCIIUTAHHUS:

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIE/ICTBUM /JIs1 OKPY>KAIOIIEH cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPOOJIeM U IMyTel UX perieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTHCS y JPYTUX JIIOJEH, MpuoOperaTh B COBMECTHOM NEATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
HOHSITHSI, TUIIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble peUIeHUs] W JeHUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocjencTBus, (OPMUPOBATDH OMBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JIEUCTBUAMH,  YHHBEPCATbHBIMH  KOMMYHUKATHBHBIMHU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWH MEXAYy TMOHATHIMH, (OPMYIHPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHbIC U OTPUIIATENbHBIC, EANHIYHbIC, YACTHBIE U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNN;

JieNiaTh BBIBOJBI C WCIOJIB30BAaHUEM 3aKOHOB JIOTHUKH, ICAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
(akTOB, BBICTpAaWBaTh ApryMEHTAIlWIO, NMPHUBOJIUTH MPUMEPHl U KOHTPIPUMEDHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIOUPATh HANOO0JIEE MOAXOSAIINNA ¢ y4ETOM CaMOCTOSITEITHHO
BBIJICTICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3ybTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIOJI0KEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAlMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (POPM MPEICTABICHHUS;

BeIOMpaTh (GopMmy TpeAcTaBieHHS WHGOPMAIMK ¥ WUIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH



BOCHPUHHMMATh U (POPMYIUPOBATH CYKIECHHUS B COOTBETCTBUU C YCIOBUSMHU U
LeIsIMU OOLIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX, JaBaTb MOSCHEHHS 1O XOAY pEIICHHUs 3aJayH,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOZ€ OOCYXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX IaeMOW TEMBlI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(bopMynHpOBaTH Pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpU pelIeHWH Y4YeOHBIX MaTeMaTHYECKUX 3a/]ad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (QopMax paboThl (00CYyXJIeHUsS, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOMU JIEUCTBHUSA C JPYTMMU YJI€HAMHM KOMaH/bl, OLICHUBATh KAU€CTBO pe3yJIbTaTa U
Ka4eCTBO CBOETO BKJIaJia B OOIIUI pe3yabTaT O KPUTEPUSIM, CPOPMYIIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHS PEIICHUN (MHANBUAYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, AJTOPUTM pEIICHUS 3aJayu (UJId €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbI HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BBIp@)KaTh 3MOLMU MPU HM3YYEHUH MATEMAaTUYECKUX OOBEKTOB U (PaKToB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kjacce 00y4Jaromuiics MoayyuT Claeayronue npeIMeTHbIe
PEe3YIbTATHI:

Yuca v BLIYUCIECHUS

PanmonannHbIC yKca.

[lepexonuth OoT OHOM (OPMBI 3aMKMCHU YKCEN K APYroi (mpeoOdpa3oBLIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YaCTHOCTHU
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

Hcnons30BaTh MOHATHS MHOXECTBA HATYPAIbHBIX YHCEJ, MHOXKECTBA IIEJIBIX
9yucesl, MHOXKECTBA PAllMOHAIIBHBIX YHCENT MPU PEIICHUH 3aj7ad, IPOBEIACHUU
pacCy>KJIeHUH 1 I0Ka3aTeIbCTB.

[TorrMath 1 OOBICHATH CMBICI TTO3UIIMOHHOM 3aIMCH HATYPaIbHOTO YHUCIIA.

CpaBHUBATH U YNIOPSIAOUYUBATH PALIMOHAIIBHBIC YKCIIA.

BrImonHsATh, coueTas YCTHbIE W TNHUChMEHHBIE TPUEMBI, apuMETHUYECCKUE
JNEUCTBUS C pallMOHAJIBHBIMU YUCJIAMHM, MUCIIOJb30BaTh CBOMCTBA YMCEN U IIpaBUiia
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BBINOJIHATH 1€MCTBUS CO CTETICHSIMH C HaTypajibHBIMHU MTOKA3aTEIISIMU.

Haxonuth 3Ha4Y€HUs] YMCIOBBIX BBIPAKEHUM, COJACpNKAIIUX PpPallMOHAILHBIC
yucjaa W CTENEHW C HaTypaJbHBIM TIIOKa3aTeleM, NPUMEHSATh pa3HOooOpa3HbIC
CrocoOBI ¥ TPUEMBI BBIYUCIICHHUS, COCTABISATh M OIICHUBAThH YHCJIOBBIC BBIPAKEHUS
MIpY PELICHUH MPAKTUYECKUX 3a/1a4 M 33/1a4 U3 IPYTUX YU4EOHBIX MTPEIMETOB.

OKpyraaTh 4ucia ¢ 3aJaHHOW TOYHOCTBIO, @ TAKXKE 1O CMBICITY MPAKTUYECKON
CUTYyalluH, BBIMOJHATh MPUKUAKY M OIEHKY pe3yjbTaTa BBIYMCICHUM, OLICHKY
3HAYEHUM YHUCIIOBBIX BBIPAXKCHUM, B TOM YHCJIEC MPU PEIICHUHN MTPAKTUYECKUX 3a]1a4.

Pemate TekcToBBIC 3amaun  apUMETHUYCCKUM CIIOCOOOM, HCIOJIb30BAThH
TaOJUIIBI, CXEMBI, YEPTEXKH, APYrUe CpeJACTBAa NPEACTABICHUA JTaHHBIX IIpHU
pellIeHuH 3aa4.

Pemate nmpakTUKO-OPUEHTUPOBAHHBIC 3a/1a4M, CBSI3aHHBIE C OTHOIICHUEM
BEJIMYMH, TMPOMOPIHUOHATIBHOCTPIO BEJIMYHUH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yJbTaThl pelICHUs 3a7ad ¢ YYETOM OTpaHUYCHUM, CBS3aHHBIX CO CBOMCTBAMHU
paccMaTpuBaeMbIX OOBEKTOB.

JlemuMoCThb.



Jloka3pIBaTh U MPUMEHSTH MPU PEIICHUH 3aJ1ay MPU3HAKU JIEIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETUMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PacknaapiBaTh HAa MHOXKUTEIW HATypaJIbHBIC YHCIIA.

CBoOOMHO oOMEpUpPOBaTH MOHITUSAMH: YETHOE YMCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIC YUCTIA.

Haxonaute Hambonbmiuii OOMIMI IEeNUTENh U HauMEHbIlee 00Ilee KpaTHOe
Yuces ¥ UCTOJIb30BaTh UX MPU PEIICHUH 3a/1a4, MPUMEHSTh anroput™ EBkiuaa.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOMAYJIIO, TPUMEHSTh CBOMCTBA
CpPaBHEHUH 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHH s

BripaxeHus ¢ nepeMeHHBIMU.

Hcnons3oBaTh anredbpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSThH €€
B MIPOIIECCE OCBOEHHUS YUYEOHOTO MaTepuara.

HaxonuTh 3HaueHuss OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX

IIEPEMEHHBIX.
Hcnonw30BaTh  NOHATHE  TOXKJIECTBA, BBIIIOJIHATH  TOXKJICCTBECHHBIC
npeoOpa3oBaHus BBIPAKECHHM, TOKa3bIBaTh TOXK/ECTBA.
MHoOro4JIeHBbI.

BrimonHaTh mpeodpa3oBaHus [EJI0T0 BEIPAKEHHS] B MHOTOUJIEH TIPUBEICHUEM
MOJIOOHBIX CIIAraeMBbIX, PACKPBHITUEM CKOOOK.

BbInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMU
U C MHOTOWJIEHAMU, MPUMEHATHh (DOPMYJIIBI COKPAIIEHHOTO YMHOXEHHs (KBaapaT
KyO CyMMBI, KBaJpaT U KyO pa3HOCTH, pa3HOCTh KBaJpaToOB, CyMMa M pPa3HOCTh
KyOOB), B TOM UYHKCJIE /JIs1 YIPOIICHUS BEIUUCIICHUN.

OcyliecTBIsATh Pa3’I0KEHUE MHOTOYJIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETr0 MHOXKHUTENS, TPYIIUPOBKU CIAraeMbIX, MPUMEHSS
(bopMyIIbI COKPAIIEHHOTO YMHOKEHHUS.

[TpumensaTs npeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHBIX 3a7a4
13 MAaTEMAaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiia
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsTs, siBiuseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[lonOupaTs mnpuMepsl Tap YWCEN, SBIAIOMIMXCA PEIICHHEM JUHEHHOTO
YPaBHEHUS C ABYMsSI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM TJIOCKOCTHU I'pauK TUHEUHOTO YPABHEHUS C ABYMS
MIEPEMEHHBIMHU, MOJIB3YSICh TPaQUKOM, IPUBOJIUTH MPUMEPHI PEIICHUSI YPABHEHHUSI.



PemaTe cucteMbl 1BYX JIMHEWHBIX YPaBHEHUH C JIByMsl IEPEMEHHBIMHU, B TOM
quciie rpauuecku.

CocTaBiAiTp M pemaTe JUHEMHOE YPABHEHHE WM CUCTEMY JIMHEWHBIX
YPAaBHEHHM MO YCIOBHIO 3a1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4y IIOJIy4YEHHBIN PE3yJbTar.

DyHKUUH

Koopnunate! u rpaguku.

N300paxkaTh Ha KOOPAMHATHOM MPSIMOM TOYKH, COOTBETCTBYIOIINE 33JaHHBIM
KOOpJIMHATaM, Jy4Hd, OTPE3KH, NHTEPBAJIbI, 3alIUCHIBATh YHNCIOBBIE IPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OtMeuaTh B KOOPJAWHATHOW INIOCKOCTH TOYKH IO 3aJaHHBIM KOOPANHATAM.

OyHKIUY.

Ctpoutsb rpapuku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TMOMOIIBI (YHKIUNA W3BECTHBIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpPEMS, pACCTOSHHUE, II€HA, KOJIMYECTBO, CTOUMOCTb,
IPOU3BOJIUTEIBLHOCTD, BpEMsl, 00bEM pabOTEHI.

HaxonuTe 3HaueHne QyHKIMY 110 3HAYCHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cnocod MpeacTaBICHUs W aHalu3a WHGOpMAaIH,
U3BJIEKaTh U UHTEPIPETUPOBATH HH(YOPMALINIO U3 IPaUKOB PeaJbHBIX MPOLECCOB
Y 3aBUCUMOCTEH.

Hcnonp3oBaTh cBOMCTBA (YHKUMH [ aHaiuu3a Trpa@uUKOB peaslbHBIX
3aBUCUMOCTEH (HyJIM (YHKLIMH, NPOMEKYTKH 3HAKOINOCTOSHCTBA (DYyHKIUH,
OPOMEXYTKH BO3pacTaHusi U yObIBaHUS (QYHKIMM, HauOoJsblllee W HaMMEHbLIEE
3Ha4YeHUS (DYHKITUN).

Hcnonp3oBaTh rpaduku A UCCIEI0BAaHUS MIPOLIECCOB U 3aBUCUMOCTEH, Mpu
pelleHny 3a7a4d U3 JPyTUX y4eOHbIX IPEIMETOB U PEAbHOM KU3HU.

K xonity 00yueHus B 8 kiacce oOydaromuiicst TOTYyYUT CISAYIONIUE TPEAMETHBIC
pe3yJIbTaThI:

Yucsa 1 BBIYUCICHUSA

HppaunronanpHble ynca.

[loHnmaTre W HKCHOJIB30BAaTh IMPEACTABICHUS O PAaCIIMPEHUN YHCIOBBIX
MHOKECTB.

CBOOOIHO OTIEPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METUICCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YKCII0, HAXOJIUTh, OICHUBATh KBaJpaTHbIE
KOPHH, UCITOJIB3YsI TPH HEOOXOAMMOCTH KAJIBKYJSTOP, BHITIOTHSATH PE0Opa3oBaHUs
BBIPAYKCHU U, COJICPKAIINX KBAJIPaTHbIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEN.

Hcnonp30BaTh HavalIbHBIE TMPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
qyuces JJis CPaBHEHUS, OKPYTJIECHUS U BBIUYUCICHUN, U300pakaTh JEeUCTBUTEIbHBIC
YyCJia TOYKAMU Ha KOOPAUHATHOU MPSIMOM.



Ncnonw3oBaTh 3anucu OOJBIIMX U MaJbIX YHUCEN C MOMOIIBIO JIECSITUYHBIX
apobeil m creneHed yucna 10, 3amuchbiBaTh W OKPYIJSATh YUCIIOBBIE 3HAYEHHUS
pEaNIbHBIX BEJIMYMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUM.

J1eIuMOCTb.

CB00OOHO OnepupOoBaTh MOHSATUEM OCTaTKa MO MOAYJI0, TPUMEHSTh CBOMCTBA
CpPaBHEHUU MO MOJYJIIO, HAXOJUTh OCTATKH CYMMBbI U MPOU3BEICHUSA MO JAHHOMY
MOZYJIIO.

AJireOpandecKue BbIpasKeHHU s

JIpoOHO-paIlMOHAIBLHBIC BBIPAKECHHUS.

Haxonuth nomycTuMble 3HAUYEHHSI TMEPEMEHHBIX B JIPOOHO-paIlMOHATIBHBIX
BBIPAKECHUSX.

[IpuMeHsTH OCHOBHOE CBOWCTBO PaIlMOHAIBHON JIPOOH.

BrinonusaTs mpuBeaeHue anredOpanyeckux ApoOel K olIieMy 3HaMEHATelto,
CJIOKEHUE, YMHOKEHUE, JIeJICHUE anredpandeckux Jpooei.

BrINOTHATH TOXIECTBEHHBIE MPEOOPa30BaHUS PAIMOHATBHBIX BBIPAKESHHM.

[TpumMensTH IPe0Opa3z0BaHusl BRIPAKESHUN ISl pEIISHUs Pa3IUYHBIX 3a7a4 13
MAaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHW C LEeJIbIM  II0Ka3aTesieM, BBINOJIHATH
npeoOpa3zoBaHus BEIPAKEHUN, COAEPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeeM.

HNppaunronansHble BbIpaXKEHUS.

Haxonuts nonmyctumMsie 3HaUEHUSI IEPEMEHHBIX B BBIPAKEHUAX, COIECPIKALINX
apu(pMeTHUYEeCKUEe KBaIpaTHBIE KOPHHU.

BrimonHaTh mpeoOpa3oBaHUs UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOMCTBAa KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTte kBaspaTHble ypaBHEHUS.

Pemate 1poOHO-paIiMoHanbHbIEe YpPaBHEHHUS.

Pemate suHElHBIE YypaBHEHHs C IApaMETpaMH, HECIOXHbBIE CUCTEMBI
JIMHEMHBIX YPAaBHEHUH C IMapamMeTpaMH.

[IpoBOaUTE McCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUM, B TOM YHUCJIE C
MpUMEHEHUEM IpapUIECKUX MPEACTABICHUM (YCTaHABIINBATh, HIMEET JI yPABHCHHE
WJIU CUCTEMA YPaBHEHUH PEIIeHUs, €CIIU UMEET, TO CKOJIBKO, U MpOYee).

[lepexoanTh OT cIOBECHOW (OPMYITHPOBKH 3a1adul K €€ anreOpanveckoit
MOJIEJIA C TIOMOIIBK) COCTAaBJICHHUS YPAaBHEHHUsS WA CHUCTEMbl YpaBHECHUHU,
MHTEPNPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33J1a4M MMOJYYEHHBIA PE3yJIbTAaT.

[IprMeHATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsI CPABHEHUSI, OLICHKH, PEIIATh
JIMHEHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M UX CUCTEMBI, JaBaTh IpadUIeCKyI0
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKUUH

[loHumaTe M UCNOJIB30BaTh (DYHKIMOHAJIbHBIE MOHATHS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMS), OMPEACNsITh 3HaueHHWe (YHKIUU TO 3HAYEHUIO
aprymeHTa, OlpeaesaTh CBOMCTBA (PYHKIMU O €€ rpaduky.

Crtpoutsb rpapuku QpyHKIMH , OMUCHIBATH CBOMCTBA YUCIOBON (PYHKIIUU 11O €€

rpaduky.

K xoHiy o0yuenus B 9 kiacce 00y4aromuiics: MoayyuT CIAEAyIONUe MPEeIMETHBIC
PE3YIABTATHI:

Yucaa v BbIYMCICHUS

CB0OOTHO oOmepupoBaTh MOHSATUAMHU: KOPEHb N-i CTENEeHH, CTENeHb C
pallMOHANIBHBIM  TOKAa3aTeNieM, HaxXOJAUTh KOPEHb N-l CTENEeHW, CTENEHb C
palMOHAIBLHBIM TIOKA3aTeJIeM, HCIOJIb3Yysl TPU HEOOXOJIUMOCTH KAaJbKYJIATOP,
MPUMEHSITh CBOMCTBA KOPHS N-il CTENEHHU, CTETIEHU C PAllMOHATIBLHBIM MTOKA3aTeIeM.

Hcnonb3oBaTh MOHSATHE MHOXKECTBA JACHCTBUTEIBHBIX YHMCE MPU PEHICHUU
3a7a4, TPOBEJICHUU PACCYKICHUM U TOKA3aTEIbCTB.

CpaBHUBaTh M yHOPSAJOYMBATHL JEUCTBUTEIBHBIC YHCIA, OKPYIJISTH
JNEUCTBUTENIBHBIC YMCIIA, BBITIOJIHATh NPUKUAKY PE3YJIbTaTa BHIYUCICHUM, OLICHKY
YUCJIOBBIX BBIPAKECHUM.

AsireOpanyeckue BbIpasKeHUs

CB0OOOIHO OTIEpUPOBATH MOHATHEM KBaAPATHOTO TPEXUIECHA, HAXOAUTH KOPHU
KBaJpaTHOIr'O TPEXUWICHA.

PackitanbiBaTh KBaIpaTHBIN TPEXWIEH HA JJUHEUHBIE MHOKUTEIH.

YpaBHeHUs U HEPABEHCTBA

PemaTe nmuHENHbBIE M KBaApaTHBIE YPaBHEHUS, YPABHEHMUS, CBOISAILIUECS K HUM,
TpOOHO-pAIMOHANIBHBIE YPABHEHHS.

PemaTe HeclioKHbBIE KBaApaTHBIE YPABHEHUS C ITAPAMETPOM.

Pemate nuHeliHbIE HEpaBEeHCTBA, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BaTh
METOJI WHTEPBAJOB, M300pakaTh pPEIICHHE HEPABEHCTB HA YHUCIOBOW MPSMOA,
3aIMChIBaTh PELICHHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctemsl ABYX JIMHEMHBIX YPAaBHEHUW C JABYMS NEPEMEHHBIMHU U
CHUCTEMBI ABYX YPAaBHEHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SIBIISIETCS JIMHEUHBIM.

PemaTp HecllO)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITAPAMETPOM.

[IpuMeHsATP METOABl PABHOCHIIBHBIX MPEOOPA30BAHUIM, 3aMEHbBI TEPEMEHHOM,
rpadudeckoro MeTojia Ipy perieHN YpaBHEeHU 3-i1 1 4-11 CTeTIeHEe .

Pematp cuctembl  JIMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBAJAPATHOE HEPABEHCTBO, H300pa)kaTh pEIICHHE CUCTEMBbI
HEPABEHCTB HA YHCJIOBOM MPSIMOM, 3alMChIBATh PEIIEHNUE C TOMOIIBIO CUMBOJIOB.

Pemate ypaBHEHMS, HEpPaBEHCTBA M MX CHUCTEMBI, B TOM YHCIE C
OTPaHUYEHUAMU, HAPUMED, B LEJBIX YHCIAX.



IIpoBoauTh McCClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YHUCIE C
MIPUMEHEHUEM IpaPpUUECKUX MPEACTABICHUM (YCTaHABIMBATh, UMEET JIM YPABHEHHE
WIM CUCTEMA YPaBHEHUH PEILICHUs, €CIIU UMEET, TO CKOJIBKO, U IpoUee).

Pemiath TekCTOBBIE 3ajauM  alreOpauvyeckuM CHocoOOM C  MOMOIIBIO
COCTaBJIEHUSI YPAaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHHMs, HEPABEHCTBA M HMX CHCTEMBI I COCTABJICHUS
MAaTeMaTU4YECKOW MOJENU pEeaJbHOM CUTyallud WIM IIPUKIAJHOM 3a1ayu,
MHTEPIIPETUPOBATH ITOJTYUYCHHBIE PE3YJIbTATHI B 3aJaHHOM KOHTEKCTE.

YucJioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CB0O0OOIHO oOmnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (YHKIMS, Trpaduk
GyHKUMHK, TpsiMas MPONOPUMOHAIBHOCTb, JUHEWHas (QyHKuus, oOpaTHas
IPOMOPLHUOHATIBHOCTb, MapadoJia, runepoosa, KycCouHo-3aJanHas (pyHKIHS.

Uccnenosath PpyHKIMIO 10 €€ rpaduKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMI:
00JacTh OMpeJeeHHsl, MHOXKECTBO 3HAYCHHM, HYIM (QYHKUHUH, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHbIIIEEe 3HAUCHUS, ACUMIITOTHI.

Pacnio3naBaTh kBajipaTHyHy0 QyHKIMIO 1O (popmysie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX PYHKIUN U3 peanbHOU KU3HU, PUIUKH, TEOMETPUH.

Onpenensate NoJ0KeHHE rpaduka KBaAPAaTUYHON (PYHKIIUN B 3aBUCUMOCTH OT
e€ koa(phULIMEeHTOB.

Ctpoutrb rpaduk  KBaApaTUYHOM  (PYHKIMH, OIHUCHIBATH  CBOMCTBA
KBaJIpaTUYHON (DYHKIUU 10 €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBaAPATUYHON (PYHKITUU JJIs PEIICHUS 3a/1a4.

Ha npumepe kBagparuunoit ¢pyHkiuu crpoutsh rpaduk Gpyukuuu Y =af(kx +
b) + ¢ ¢ momormkio peodpaszoBanuii rpaduka Gyrkmuu Y=Ff(X).

NnnroctpupoBaTh ¢ MOMOIIBIO rpadrKa peaabHy0 3aBUCUMOCTD UJTH MPOIIECC
10 UX XAPAKTEPUCTUKAM.

ApupmMeTnyecKas U reOMeTpUYeCKasi MPOrpeccuu

CB060OIHO ONepUpPOBATH MOHATUAMU: TIOCIEA0BATENBHOCTD, apupMeTHIecKast
Y T€OMETPUYECKas IPOIPECCUM.

3amaBaTh IOCTEAOBATEIbHOCTH Pa3HBIMU  CIIOCOOAMU:  OINUCATENIbHBIM,
TaOJIUYHBIM, C TOMOLIBIO GOPMYIIBI N-TO YJI€HA, PEKYPPEHTHBIM.

BbIMOMHATE BBIUMCICHHS C HCHOJb30BaHHMEM (opMyn N-ro ujeHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxkaTh WIEHBl MOCJIEIOBATENPHOCTH TOYKAaMHU Ha KOOPAWHATHOU
IIJIOCKOCTH.

Pemats 3amaum, CBsi3aHHBIE C YMCJIOBBIMHM IOCIEIOBATEIBHOCTAMHM, B TOM
YuCJIe 33/1a4d U3 PEaJbHOM JKMU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOPA, IU(PPOBBIX
TEXHOJIOTHH).



Pacrio3HaBaTh W TNPUBOAWTH TPUMEPHI KOHEYHBIX M  OECKOHEUYHBIX
MOCTIEIOBATENBHOCTEH,  OTPaHMUYEHHBIX  IOCIEJIO0BATEIILHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

HmeTh mipeIcTaBICHHE O CXOUMOCTH TIOCTIEOBATEIIBHOCTH, YMETh HAXOIUTh
CyMMYy O€CKOHEYHO YOBIBAIOIIEH T€OMETPUIECKON TPOTPECCHUHU.

[TpuMeHATH METOT MaTEeMAaTHYECKOW MHIYKIIMY TIPH PEIICHUY 3a]1a4.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoasubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 UNCJIA U BBIMNCJIEHHM L. 11 1
PanmonaneHpie uncna (OBTOpEHNUE)
9 OYHKUHMU. KoopauHatsl 1 17 1
rpaduku. DyHKIIUNA
3 AJITEBPAMYECKUE BbIPAXXEHI . 7
Bripaxenus ¢ nepeMeHHBIMHU
4 VPABHEHI/I}VI N CUCTEMBI 10 1
YPABHEHMWMW. JIuneiinbie ypaBHEHUS
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 6
HaTypaJbHbIM [TOKa3aTelIeM
AJI'EBPANYECKUE BbIPAKEHIM .
6 23 1
MHoOrouneHsl
7 AJITEBPANYECKUE BbIPAKEHI . 14 1
@opMyIibl COKPAIEHHOTO YMHOXKEHUS
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
9 OVYHKIUU. Jlunetinas ¢hyHKIus 16 1
YPABHEHUA U CUCTEMBI
10 YPABHEHUMN. CrucreMbl THHEHHBIX 14 1
yYpaBHEHUH
1 [ToBTOpenue, 06061IeHNE, 3 1

CHCTeMaTHu3alus 3HaHuH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KUIIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa
9 UNCJIA U BBIYMCIIEHUA. KBaapaTHbiii 17 1
KOpEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparHsle ypaBHEHUS
4 AJITEBPANYECKUE BBIPAXKEHUAL. 17 1
Jpo6HO-panoHaNbHbIE BHIPAKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panioHalbHbIE YpaBHEHUS
6 OVYHKINN 15 1
7 AJI'EBPANYECKUE BbIPAKEHIM . 14
Crenenu
8 UNCJIA U BBIYNCJIEHUS. lenumocts 7 1
9 [ToBTOpEHME, 0606H1€HI:IC, 10 1
cucTeMaTtu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0




9 KUIIACC

KonuuyectBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undgpossbie)
n/n NPorpamMmbl Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 OVYHKINN 25 1
) YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
3 YPABHEHUWA 1 HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI
4 UM CJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1
N IMTPOI'PECCHUN
5 AJITEBPANYECKUE BBIPAXKEHU A. 12 1
CreneHs ¢ pallMoOHAIBLHBIM [TOKa3aTeIeM
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 34 1
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 136 6 0







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontposbnbie | IIpakTHyeckne Aata wHppoEbic
Bcero u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThI pecypest
1 [ToBTOpenue. PanmonanbHble yncia 1
[ToBTOopenue. CpaBHeHUE,
2 YHOPSAA0OYUBaHUE U apuPMETHIECKHE 1
JEHCTBUS C pallMOHAIBPHBIMUA YUCITAMHU
3 [ToBTOpenue. Yucnosas npsimas, 1
MOJYJIb YUCIIa
[ToBTopenue. [TponeHTsI, 3aNKUCh
4 MPOIICHTOB B BUJIE APOOH U IpoOH B 1
BH/JIE MTPOLICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4n 1
Ha MPOLICHTHI
6 [ToBTOpenue. Tpu 0OCHOBHBIE 3a1aUn 1
Ha MPOLICHTHI
7 [ToBTOpenue. Penenne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CIIOCOOOM
[ToBTopenue. Pemenue 3amay u3
8 pealbHOM MPAKTUKHU HA YacTH, Apoou, 1
MPOLIEHTHI, TPUMEHEHNE OTHOLIEHUN 1
MPONOPLHUIA MTPU PEILICHUH 3a/1a4
9 [ToBTopenue. Pemenue 3anay u3 1

peanbHON MPaKTUKU Ha 4acTH, Jpoou,




MIPOLICHTBI, IPUMEHEHNE OTHOLIECHUN U
MPONOPLIUHI IIPU PELLICHNUN 3a/1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 pelieHue 3a1a4 Ha JABMXKCHHE, padoTy,
MTOKYIIKH, HaJIOTH

11 KonTtposnsHas paboTa o teme
"Panmmonansubie yncna"

12 KoopaunaTa Touku Ha mpsMoi

13 YmucnoBbie TPOMEKYTKH

14 HucnoBsle MPOMEXKYTKA

15 PaccrostHue MeX Iy TBYyMsI TOUKAMH
KOOPJIMHATHOM MPsIMOI
[IpssMoyronpHas cucTeMa KOOpINHAT.

16 AOcmycca 1 opiMHATa TOYKHU Ha
KOOPJIMHATHOM MJIOCKOCTH
[IpsimoyronpHas cucreMa KOOpAUHAT.

17 AOcmycca 1 opiMHATa TOYKHU Ha
KOOPJIUHATHOU TJIOCKOCTH

18 [Ipumeps! rpaduKoB, 3aJaHHBIX
dhopmynamu

19 Urenue rpadukoB peabHBIX
3aBUCUMOCTEHN

20 OyHKIMOHATbHBIE 3aBUCUMOCTHU
MEXIy BEIMYUHAMU
[onsitue pyHkyuu. OyHKIMS Kak

21 MaTeMaTH4ecKast MOJeNb PeabHOTO

mponecca




[Nousitne GpyHkuy. OYHKIHUS KaK

22 MareMaThieckas MoJIelib PeajbHOTO
npotecca
[Nonsitne GpyHkmu. OYHKIHS KaK

23 MaTreMaTHdecKas MoJIelib PeabHOTO
npotecca

24 O6nactp onpeseseHus u 00J1acTh
3HaYeHUN QyHKINUU

o5 O6unactpb onpeseseHus u 00J1acTh
3HaYeHUH QyHKIUU

26 CrniocoOsb1 3amanust GpyHKIMN

27 I'paduk pynkmm

08 KounTponbnas paborta no teme
"Koopaunate! u rpaduku. yHkimn"
Bripaxkenue ¢ nepeMeHHBIMHU.

29 3HaYCHHE BRIPAKEHUS C
MIepEeMEHHBIMU
Bripaxkenue ¢ nepeMeHHBIMHU.

30 3Ha4YCHHE BBIPAKEHUS C
MIepEeMEHHBIMU
Bripaxkenue ¢ nepeMeHHbIMU.

31 3HauYE€HHE BBIPAKEHUS C
MepeMEHHBIMU

39 [IpencraBieHue 3aBUCUMOCTH MEXKTY
BEJIMYMHAMHU B BUE (HOpMYIIbI

33 [IpencraBneHne 3aBUCUMOCTH MEXKLY
BEJIMYUHAMHU B BUe (HOpMYIIbI

34 Beraucnenus no popmynam




35

Beruncnenus o hopmynam

YpaBHEHHE ¢ OAHON ITEPEMEHHOM.

36
Kopens ypaBHeHUs

37 CBoiicTBa ypaBHEHUM C OJHOU
MEPEMEHHO N

38 CBoiicTBa ypaBHEHUM C OJHOU
MePEMEHHO N

39 PaBHOCHIIBHOCTH ypaBHEHHI

40 VYpaBHeHUE KaKk MaTeMaThuiecKas
MO/JIEJIb PE€aJTbHOW CUTYallN

41 Yucno KopHel TMHENHOTO YpaBHEHUS

42 Yucno KopHel TMHENHOTO YpaBHEHUS

43 Pemrenye TekCTOBBIX 3a1a4 C
MOMOIIBIO JIMHEWHBIX YPABHEHUI

m JIuneitHOe ypaBHEHUE, CoAEepKallee
3HAK MOJYJIsS
KontponsHas pabota no temam

45 "BeipaxeHus ¢ nepeMeHHbIMU",
"Jluneitnpie ypaBHEeHUS"

46 CrerneHb ¢ HATYpaJIbHBIM ITOKa3aTEIeM

47 CBoiiCcTBa CTENEHU C HATYpaJIbHBIM
roKasaresjemM

48 CBoiiCcTBa CTENEHU C HATYpaJIbHBIM
MOKa3aTeleM

49 CBoiicTBa CTENEHU C HATYpaJIbHBIM

IIOKa3aTcCJICM




3amuce Ynciia B JECATUYHOM

S0 MMO3UIMOHHON CHCTEME CUUCIICHHS !
51 3anuce 4ncia B IeCITUYHON 1
MMO3UIMOHHON CHCTEME CUMCIICHHS
52 Opnounenbl. OTHOUWIEH CTaHAAPTHOTO 1
Buja. CTeneHb OJHOWICHA
53 Opnnounenbl. OTHOUIEH CTaHAAPTHOTO 1
Buja. CTeneHb OJHOWICHA
MHuorouwiensl. MHOTOWIEH
54 ctangaptHoro Buaa. CTeneHn 1
MHOTOYJIEHA
MHuorowiensl. MHOTOUIEH
55 ctangaptHoro Buaa. CTeneHn 1
MHOTOWIEHA
56 CnoskeHue ¥ BEIYMTAaHHE MHOTOYJICHOB 1
57 CroskeHue ¥ BRIYMTAaHHE MHOTOYJICHOB 1
58 CnosxkeHue ¥ BEIYMTAaHHE MHOTOYJICHOB 1
59 VYMHOKEHUE U [eJIEHUE MHOTOYJIEHOB 1
60 VYMHOKEHUE U [AeJIEHUE MHOTOYJIEHOB 1
61 VYMHOKEHUE U [AeJIEHUE MHOTOYJIEHOB 1
62 VYMHOXEHHUE U AeJIeHNe MHOTOYWIEHOB 1
63 [IpeoOpazoBaHue EIOTO BHIPAKCHUS 1
B MHOTOYJIEH
64 [IpeoOpa3oBanme 11€710TO BEIPAKEHUS 1
B MHOTOYJIEH
65 [IpeoOpa3zoBanme 11€710TO BEIPAKEHUS 1

B MHOT'OYJICH




66

KopHu MHOTOUIIEHA

67

KopHu MHOTOUIEHA

68

ToxnectBo. ToXIECTBEHHBIE
peoOpa3oBaHmsl aIreOpandecKux
BBIPAXKCHUI

69

ToxnectBo. ToXAECTBEHHBIE
npeoOpa3oBaHus AredpandecKux
BBIPAKECHUIN

70

ToxnectBo. ToXAECTBEHHBIE
npeoOpa3oBaHus ANreOpandecKux
BBIPAKEHUI

71

ToxnectBo. ToKIECTBEHHBIC
npeoOpa3oBaHus ANre0pandecKux
BBIPAKECHUH

72

ToxnectBo. ToKIEeCTBEHHBIC
npeoOpa3oBaHus aIredpandecKux
BBIPAKCHU U

73

,Z[OKa?)aTCJ'IBCTBO TOXIECTB

74

KonTtponpHas paboTa no remMam
"CreneHnb ¢ HaTypaJIbHbIM
nokazareneM", "MHuorousieHs!"

75

KBaszaT CYMMEBI U KBaApaT pasHOCTU
ABYX BLIpa)KCHI/Iﬁ

76

KBaznpaT cymMmMBl HECKOJIBKUX
BBIpAXKCHUI

77

Ky6 cymMBI 1 Ky0 pa3HOCTH ABYX
BBIpAXKCHUI

78

Pa3zHOCTbH KBaJIpaTOB JBYX BBIPAKEHHUN




[IpousBeneHre pa3HOCTH U CYMMBI

7 JBYX BBIPaXECHUU

80 [IpousBenenne pasHOCTH U CyMMBI
JBYX BBIpAKECHUN

81 CymMma 1 pa3HOCTb KyOOB JIBYX
BBIPAXKCHUI

82 CymMma 1 pa3HOCTb KyOOB JIBYX
BBIPAKECHUIN

83 Pasnoxxenne MHOrOUIEHa Ha
MHOHUTEITHN
[IpounsBeneHne pa3HOCTH CyMMBI IBYX

84 BBIPaKEHUH, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPAKECHUN

85 Pasnoxxenne MHOrouseHa Ha
MHOXUTEIN

86 Brinecenue 00111ero MHOKHUTEINS 3a
CKOOKH

87 Merton rpynmnupoBKu
KounTpomnbnas pabora o teme

88 "®opMyJIBl COKPAIIEHHOTO
YMHOXeHUs"

89 Jemumocts nenbix uncei. CBoMcTBa
JEIUMOCTH

90 Jemumocts nenbix uncei. CBoMCTBa
JNEIUMOCTH

91 [Ipoctble u cocTaBHbIe yncna. YETHbIE

M HEYETHBIC YHCIIa




[Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3,

92 6,9, 10,11 L
93 [Mpu3naku nenmuMocTH Ha 2, 4, 8, 5, 1
3,6,9, 10,11
[Ipu3HaKH IETUMOCTH CYMMBI U
94 MIPOU3BEICHUS TIEIIBIX YUCEI TIPU 1
peleHnn 3aaa4
HanOGonpmmuii oOIIui AeIUTEID U
95 HaMMeHbIIee o0IIee KpaTHOe ABYX 1
qrcen
96 B3aumHO mpocTeie ymnciia 1
97 Anroput™m EBknupna. [lenenue ¢ 1
OCTaTKOM
08 CpaBHEHUS TIETBIX YUCET IO MO0 1
HATYpaJIbHOTO YHCIIA
99 Jluneiinas QyHkums, e€ CBOMCTBA 1
100 Jluneiinas GyHkums, e€ CBOMCTBa 1
101 Jluneiinas GyHkums, e€ CBOMCTBa 1
102 I'paduk muHelHOM GyHKITUN 1
103 I'paduk muHelHOM GyHKITUN 1
104 I'paduk nuHeitHON GyHKIMH 1
105 I'paduk nuHeitHON GyHKIMH 1
106 I'paduk pynkum y =| x | 1
107 I'paduk pynkmm y =| x | 1
108 I'paduk pynkmm y =| x | 1
109 I'paduk pynkImm y =| x | 1
110 KycouHo-3a1anHbIe QYHKIIUH 1




111 Kycouno-3agannbie QyHKIUN

112 Kycouno-3agannbie QyHKIUN

113 Kycouno-3aganabie GyHKITHH

114 KonTtponsHast paboTa mo Temam
"Nenumocts", "Jluneitnas pynkuuns"

115 VYpaBHEeHHE ¢ IBYMS [IEPEMEHHBIMU

116 VYpaBHeHUE ¢ IBYMS [TEPEMEHHBIMU

117 I'paduk nuHEtHOTO ypaBHEHUS C
TIBYMSI TIEpEMEHHBIMH

118 I'paduk nuHeitHOTO ypaBHEHUS C
JBYMSI TIEPEMEHHBIMHU

119 Cucremsbl TMHEHHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU

120 CucTeMbl TUHEUHBIX YPAaBHEHUM C
JBYMsI IEPEMEHHBIMU
['paduaeckuit MeTos pereHus

121 CUCTEMBbI JIMHEWHBIX YpaBHEHUII C
JBYMsI IEPEMEHHBIMU
I'paduueckuii MeTos pereHus

122 CUCTEMBbI JIMHEWHBIX YpaBHEHUII C
JBYMsI IEPEMEHHBIMU
Pemenue cucreM JTMHEHHBIX

123 ypaBHEHUH C ABYMS IEpEMEHHBIMU
METO/IOM TOJICTAHOBKH U METOJIOM
CIIO’KEHUS

124 Pemienue cucremM TMHEHHBIX

ypaBHEHUH C IByMs NEpeMEHHBIMU




METOAOM IMOJCTAHOBKH U METOJJ0M
CIIOXKCHUA

125

Pemenne cuctem JIMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU
METOJ0M MOACTAHOBKH U METOJIOM
CIIOJKEHMS

126

Pemenne cuctem JIMHEHHBIX
yYpaBHEHUH C JBYMs TIEPEMEHHBIMHU
METOJ0M MOACTAHOBKHU U METOIOM
CIIOJKEHUS

127

Cucrema IByX JIMHEMHBIX YPaBHEHUI
C ABYMsI IEPEMEHHBIMU KaK MOJIEb
peanbHOM CUTYyallun

128

KonTtponsHas paboTa o teme
"CucteMsl JIMHEHHBIX YpaBHEHUN"

129

[ToBTOpEeHME M 000OIIECHNE.
BeipaxkeHus ¢ mepeMeHHBIMA

130

[ToBTOpenue u o6o6menue. CTeneHs ¢
HaTypaJIbHBIM TIOKa3aTelIieM

131

[ToBTOpEeHME M 000OIICHNE.
OIHOWIEHBI U MHOTOWIEHBI.
ToxaecTBeHHBIE TIPe0Opa3OBaHUS
areOpanvyecKuX BhIPAKECHUN

132

[ToBTOpenue u 0606menue. opmysl
COKPAIIEHHOTO YMHOXEHHS

133

[ToBTOpeHue u oboOIIeHNE.
Koopnunats! 1 rpaduky.




[ToBTOpenue u 0606meHue. JInuneitnas

134 . 1
¢byHKIUS ¥ €€ CBOWCTBA
135 Wrorosas koHTposbHas paboTa 1
[ToBTOpenue u o6o0menue. Pemenne
136 CHCTEM JINHEHHBIX YpaBHEHUH C IBYMS 1
nepeMeHHBIMHU
OBUIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME




8 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontposbnbie | IIpakTnueckue Aara wHppoBLIe
Bcero u3yyeHusi | oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Hucnossle HEpaBEHCTBA 1
2 CBoiicTBa YHCIOBBIX HEPABEHCTB 1
3 CBo¥CTBa YHCIIOBBIX HEPABEHCTB 1
4 JlokazaTenbCTBO HEPABEHCTB 1
5 HepasenctBo ¢ nepemennoii. Ctporue u 1
HECTPOTHE HEPABEHCTBA
6 HepaseHnctBo ¢ nepemennoi. Ctporue u 1
HECTPOTHE HEpaBEHCTBA
CrnosxeHre 1 yMHOXKEHUE YHUCIIOBBIX
7 HepaBeHCTB. OTieHUBaHUE 3HAYCHUS 1
BBIPAKEHUS
CrnosxeHre 1 yMHOKEHUE YHCIIOBBIX
8 HepaBeHCTB. OIIcHUBaHUE 3HAYCHUS 1
BBIPAKEHUS
[TonsiTHe 0 pereHn HepaBeHCTBA C
9 OJIHOM TIepeMeHHO. MHOXEeCTBO 1
pelIeHni HepaBeHCTBa
[TonsiTHe 0 peleHn HepaBeHCTBA C
10 OJIHOH nepeMeHHON. MHOXeCTBO 1
peleHi HepaBeHCTBa
1 PaBHOCHIIbHBIE HEPABEHCTBA. 1

HepaBeHCTBO-CHeILCTBI/Ie




12

Hucnossle IPOMEKYTKU

JIunelHOEe HEPABEHCTBO C OJHOU

13 [IEPEMEHHON 1 MHOXECTBO €0
peLeHni

14 Pemrenne nuHENHBIX HEPABEHCTB C
OJIHOY IIEPEMEHHON

15 Pemrenne nuHENHBIX HEPABEHCTB C
OJIHOU ITIEPEMEHHON

16 Pemrenne nuHENHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOMN

17 CucteMbl TMHENHBIX HEPABEHCTB C
OJIHOM IEPEMEHHOMN

18 CucteMbl TUHENHBIX HEPABEHCTB C
OJHOM IEPEMEHHOMN
Penrenne TeKCTOBBIX 3a71a4 C IOMONIBIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM
MepEMEHHO N

20 KonTponbnas pabora o teme
"HepaBencrna"

21 KBanparueie kopHu

29 ApubMeTHIeCcKHi KBaJIpaTHBIN KOPEHB
U €ro CBOWCTBA

23 ApudMeTHIeCcKHi KBaJIpaTHBIN KOPEHB
U €ro CBOWCTBa
ITonsTHE HPPALIMOHAIEHOTO YUCIIA.

24 JlelicTBUS ¢ HppallMOHAIBHBIMU

qucjiaMu




CBoJicTBa JEHCTBUMH C

25 WppalMOHAILHBIMY YUCIIAMU

26 CBolicTBa AEHCTBUH C
WPPalMOHAILHBIMY YUCIIAMU

97 CBolicTBa AEHCTBUH C
WPPalMOHAILHBIMY YUCIIAMU

28 CpaBHeHUE UpPAIIMOHATBHBIX YUCEIT

29 CpaBHeHUE UpPAITMOHATBHBIX YUCEIT
MHO0KecTBO JeHCTBUTEIBLHBIX UHCE.

30 [IpencraBnenns o pacIIUpeHMsIX
YUCIIOBBIX MHOKECTB
JlommycTrMbIe 3HAYCHHSI IEPEMCHHBIX B

31 BBIPOKEHUSX, COJICPIKAITUX
apudMeTHUECKUE KBapaTHbIe KOPHU
JlomycTUMBIe 3HAYCHUSI IEPEMEHHBIX B

32 BBIPAKEHUSX, COJEPKAITUX
apudMeTHUECKUE KBapaTHhIC KOPHU
ToxnecTBeHHBIEC TPEOOPa3OBAHMS

33 BBIpAKEHUH, COJIEpIKAIINX
apudMeTHYECKUE KBapaTHbIC KOPHU
TosxxnecTBeHHBIEC TPEOOpPa30OBaAHMS

34 BBIpKEHUH, COJIEpIKAIINX
aprudMeTHYECKUE KBapaTHbIC KOPHU
TosxxnecTBeHHBIC TPEOOpPa30BaAHMS

35 BBIpAXKEHUH, COJIepKaIUX

apupMeTHYeCcKre KBaIpaTHble KOPHU




36

ToxecTBeHHbBIE TPe0Opa3zoBaHUs
BBIPAXKEHUH, COJIEPKAILAX
apu(pMeTHIECKIe KBaIpaTHbIE KOPHU

37

KonTtposnsHas paboTa o teme
"KBanpaTHblil KOpeHb"

38

KBagparHoe ypaBHeHHE

39

dopmyta KOpHENW KBaJIpaTHOTO
ypaBHeHus. KoimyecTBo
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO
YpaBHEHUS

40

dopmyna KOpHEHW KBaJIpaTHOTO
ypaBHeHusA. KoimyecTBo
JENCTBUTEIBHBIX KOPHEN KBAJPATHOTO
YPaBHEHHUS

41

dopmysia KOpHEN KBaIpaTHOTO
ypaBHeHus. KoanmuectBo
JIEMCTBUTEIbHBIX KOPHEUW KBaJAPATHOTO
ypaBHEHUS

42

dopmysia KOpHEH KBaJIpaTHOTO
ypaBHeHus. KonnuecTBo
NeMCTBUTENBHBIX KOPHEH KBaJIPaTHOTO
ypaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

VYpaBHeHUs, CBOIUMBIE K JIMHEHHBIM
YPaBHEHUSAM WM K KBaJPAaTHBIM
ypaBHEHUSIM




YpaBHEHUS, CBOAUMBIE K JINHEHHBIM

46 YPaBHEHUSIM WJIM K KBaJpaTHBIM
YpaBHEHUSAM

47 KBagparHoe ypaBHEHHE C TapaMeTpoM

48 Pemrenne kBagpaTHbIX YpaBHEHUN €
rapamerpamu

49 Pemrenne kBagpaTHBIX YpaBHEHUN €
rapamerpamu

50 Pemrenne kBagpaTHbIX ypaBHEHHH,
CoJIepKalIUX 3HAK MOy

51 Pemrenne kBagpaTHbIX ypaBHEHHH,
CoJIepXKalIUX 3HAK MOy

59 VYpaBHEHHE KaKk MaTeMaTH4ecKast
MO/JIEJIb pEaJbHOU CUTYallU

53 Pemenue TeKCTOBBIX 3aa4 ¢ TOMOLIBIO
KBaJI[paTHBIX YpaBHEHUI

54 KonTposnpHas paboTa o teme
"KBanpartusie ypaBHeHUS"

55 PanvionanbHbIE BRIpaKEHUS

56 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palMOHAIbHBIX BBIPAXKECHUN

57 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palOHAaIbHBIX BBIPAXKECHUN

58 ToxnecTBeHHbIE TPe0Opa3oBaHUs
palOHAaIbHBIX BBIPAXKEHUN

59 ToxnecTBeHHbIE TPeoOpa3oBaHUs

pallnOHAJIbHBIX Bpra)KeHI/Iﬁ




AnreOpandeckas qpoob. JlomycTumele

60 3HA4YEeHHUsI IEPEMEHHBIX B IPOOHO-
paIMOHATILHBIX BBIPAKCHHSIX
Anrebpandeckast 1po0b. JlomycTumMele

61 3HAYEHUS IEPEMEHHBIX B APOOHO-
paIMOHATILHBIX BBIPAKCHHSIX
Anrebpandeckas 1po0Ob. JlomycTumele

62 3HAYEHMS TIEPEMEHHBIX B JPOOHO-
PaIMOHATLHBIX BBIPAKCHHSIX

63 OcHOBHOE CBOICTBO anredpanveckon
Ipoou

64 OcHOBHOE CBOICTBO anredpanveckon
Ipoou

65 CrnosxeHue U BBIYUTaHHE
anreOpandecKux Ipooei

66 CrnosxeHue U BBIYUTaHHE
anreOpandecKux Ipooei

67 VYMHOXXEHHUE U JIeJICHUE
anreOpandecKux Ipooei

68 VYMHOXXEHHUE U JIeJICHUE
anreOpanvecKux Ipooei

69 YMHOKEHUE U JIeJICHHE
anreOpanvecKux Ipooei

70 Bo3sBenenue anredpandeckoit 1podu B
CTETIEHb

7 KonTponpHas paboTa o teme
"IpoOHO-palioHAIbHBIE BRIpasKeHus"

72 JlpoOHO-panroHaIbHbIE YPAaBHEHHS




73

Pemenune npoOGHO-pariMOHAIBHBIX
YPAaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM
YPaBHEHUSIM

74

Pemenne npoOHO-parimOHABHBIX
YPaBHEHUH, CBOJIAIINUXCS K JIMHEHHBIM
YPaBHEHUSAM

75

Pemenue npoOGHO-paliioHaNbHbIX
YpPaBHEHUH, CBOJSIIMXCS K TUHEHHBIM
YPAaBHEHUAM

76

Pemenne npoOGHO-paliioHaIbHBIX
YpaBHEHUM, CBOASIIUXCA K KBaJAPAaTHBIM
YpaBHEHUSAM

77

Pemenne npoOGHO-paliioHaIbHBIX
YpaBHEHMH, CBOJAIINXCA K KBaIPaTHBIM
YpaBHEHUSIM

78

Pemenne npoOHO-paniOHATBEHBIX
YpaBHEHUH, CBOSAIINXCS K KBaIpaTHBIM
ypaBHEHUSIM

79

Pemenue npo6GHO-paiioHaNIbHBIX
ypaBHEHUN METOJIOM 3aMEHbI
MepeMEHHO N

80

Pemenne npoOGHO-paiioHaTbHBIX
yYpaBHEHUN METOJIOM 3aMEHbI
MepeMEeHHO N

81

Pemenue npoOGHO-paliioHATBHBIX
YPaBHEHUN METOJIOM 3aMEHBI
IIEpEMEHHOMN




Pemenune npoOGHO-pariMOHAIBHBIX

82 ypaBHEHU METOJI0M 3aMEHBI
MEPEMEHHO N

83 Pemenune TeKCTOBBIX 33729 ¢ TTIOMOIIBIO
JIPOOHO-PANMOHAIBHBIX YpaBHEHUHN

84 Pemenune TeKCTOBBIX 3379 ¢ TTIOMOIIBIO
TpOOHO-palIMOHATFHBIX YPAaBHEHU I

85 Pemenue TeKCTOBBIX 33719 ¢ TTIOMOIIBIO
TpOOHO-palIMOHATFHBIX YPABHEHU I

86 Pemenue TEeKCTOBBIX 3371a9 ¢ TTIOMOIIBIO
JTPOOHO-PAIMOHATFHBIX YPAaBHEHU I

87 Pemenue TeKCTOBBIX 3371a9 C TTIOMOIIBIO
TpOOHO-PAIIMOHATFHBIX YPABHEHU I

88 Pemenue TekcTOBBIX 3a7ja4 ¢ TOMOIIBIO
IpOOHO-PALIMOHAIBHBIX YpaBHEHUN

89 I'paduueckas naTEpIIpETALIHS
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

90 KonTponbnas pabora o teme
" IpoOHO-paniOHaNIbHEIE YpaBHEHUS "

o1 OO6nacTh onpeaeneHus: © MHOKECTBO
3HauYeHUH QyHKIUU

92 OO6nacTh onpeaeneHuss © MHOKECTBO
3HauYeHUH QyHKIUU

93 CriocoOsI 3a1anust QyHKIHIMA

94 I'paduk pynkIMN

95 UreHue cBOICTB (hyHKLNU MO €€

rpa¢uxy. IIpumeps! rpadukon




(GyHKIUH, OTpaKAIONIUX PeaTbHbIe
IIPOLIECCHI

OyYHKIMY, ONTMCHIBAKOIIME PAMYIO U

96 00paTHYIO IPOIIOPIHUOHAIBEHEIC 1
3aBHCUMOCTH, UX IpaduKu
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
97 00paTHYIO IPOIIOPIUOHAIEHEIC 1
3aBHUCUMOCTH, UX TpaduKu
OYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H
98 00paTHYIO TPOITOPIIHOHATEHEIC 1
3aBUCHUMOCTH, UX TpaduKu
99 Oynkus Y = X2 u e€ cBoiicTBa 1
100 OyHKuus Y = X2 1 e€ cBOMCTBA 1
101 OyHkusa Y = X3 u eé cBoicTBa 1
102 OyHKIUA Y =K/X 1 €€ CBOWCTBA 1
103 OyHKIUA Y =K/X 1 €€ CBOWCTBA 1
104 DyHKIUA Y =VX U €€ CBONCTBA 1
105 'I‘COHTponLIiaﬂ pabota 1o Teme 1
O yHKIMU
106 CreleHs ¢ 1ebIM ITI0Ka3aTeaeM 1
107 CBoiiCTBa CTENEHU C LEJIBIM 1
roKasaresjemM
108 CBoiiCTBa CTENEHU C LEJIBIM 1
rokKasarejemM
109 CBoiicTBa CTEMEHH C ETBIM 1

IIOKa3aTcCJICM




[IpeoOpa3oBanme BEIpa)KEHUH,

110 COJICpIKAIIUX CTETICHH C IEJTBIM
IOKa3aTeyieM
[IpeoOpa3oBanme BEIpa)KEHUH,

111 COAEpKAIIUX CTENIEHU C LIEJIBIM
IOKa3aTeyemM
[IpeobpazoBaHue BhIpaKEHUH,

112 COZEpKAIIUX CTENIEHHU C LIEJIBIM
MoKa3aTeyemM

113 CrangapTHbIN BHI YKCTIa

114 CrangapTHbIN BHI YKCTa

115 JlecTBuUS ¢ yucaaMu, 3alMCaHHBIMH B
CTaHJIAPTHOM BHJIE

116 JlecTBHUS ¢ YucaaMu, 3alMCaHHBIMH B
CTaHIAPTHOM BHJIC
Pa3mMepsr 00BEKTOB OKPYKAIOIIETO

117 MHpA, JJIUTEITLHOCTH MPOIECCOB B
OKPYXKaIoIeM MHUPE
Pa3Mepnr 00BEKTOB OKPYKAIOIIETO

118 MHpA, JJIUTESITLHOCTH MPOIECCOB B
OKPY>KaIoIlleM MUpPE
Pa3mepbl 00bEKTOB OKPYKAIOIIETO

119 MHpA, JJIUTESILHOCTH MPOIECCOB B
OKPY’KaIoIlleM MUpPE

120 Jlenenue ¢ octaTkoM

121 CpaBHeHUS TENbIX YHCEI 0 MO0

HaTypaJIbHOT'O YHUCJIa




122

CpaBHeHUS LENbIX YUCEI IO MOAYJIIO
HaTypaJbHOTO YUCIA

123

CpoiicTBa CpaBHEHUN IO MOIYIIIO

124

CpoiicTBa CpaBHEHU IO MOYIIIO

125

OcTaTku CyMMBI U TIPOU3BEACHUS 110
JAHHOMY MOJTYJTIO

126

KoHnTponbHas paborta o remam
"Crenenn", "Jlenumocts"

127

[ToBTOpenue u 0606meHue. Peenue
JIMHEWHBIX HEPABEHCTB C OJTHOM
MEPEMEHHON U CUCTEM JIMHEUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHON

128

[ToBTOpenue u o6ob6menue. Pemenne
JINHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHON U CUCTEM JIMHEUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHON

129

[ToBTOpEeHME M 000OIIECHNE.
ToxnecTBeHHBIE MpeoOpa3oBaHUs
BBIPOKEHUH, COJCpKAIIUX
apuMeTHUECKUE KBAIPATHBIC KOPHU

130

[ToBTOpeHue u o6o0meHue. Pemenue
KBaJ[paTHBIX ypaBHEHHA. Pemenue
TEKCTOBBIX 3a/1a4 C IIOMOIIBI0
KBaJ[paTHBIX YpaBHCHUIA

131

IToBTOpenue u o6oOmmenue. Pemenne
3a71a4 U3 peaNbHON KU3HU




[ToBTOpenue u oboOIIeHNE.
132 ToxecTBeHHbIE TPe0Opa3zoBaHUs
paLMOHAIBLHBIX BBIPAKCHUN

[ToBTOpenue u o6o0menue. Pemenne
JIPOOHO-PANMOHAIBHBIX YpaBHEHUH,
133 CBOIAIIINXCA K JIMHENHBIM WIIH K
KBaJpaTHBIM ypaBHEHUsAM. Pemenne
TEKCTOBBIX 33/1a4 C TIOMOIIBIO IPOOHO-

palMOHAIBHBIX YPABHEHHI

[ToBTOpenue u o6obmenue. Pemenne
134 TEKCTOBBIX 33]1a4 Pa3JIMYHBIMU
criocobamMu

135 Htorosas koHTpoJbHAs paboTa

[ToBTOpenue u o6obmenHue. Pemenne

136
3aJa4d U3 peaNbHOM KU3HU

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(yHKIMH, TIPOMEKYTKH
3HAKOMOCTOSIHCTBA (DYHKIIHUH,
MIPOMEXYTKH BO3pACTaHUs U yObIBaHUS
¢GbyHKIMY, Y€THBIE U HEUETHBIE (QYHKIINH,
HauOoJIbIlIee U HAaMEHbIIee 3HAYCHUSI

byHKIIIN

Oynkiusa. CBoiicTBa GYyHKITUN: HYIIH
(YHKIIUH, TPOMEKYTKH
3HAKOIMOCTOSIHCTBA (DYHKITHH,
MIPOMEXYTKU BO3pACTaHUS U yObIBaHUS
(dhyHKIIMH, YETHBIC U HEUETHBIE (PYHKITUH,
HauOoJbIlIee U HAaMEHbIIee 3HAYCHUS

byHKIMH

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTPeoOpa3oBaHui

[TocTpoenue rpadukoB GyHKIUH C
MOMOIIIBIO TTPeoOpa3oBaHui

KBanpatubiii TpéxwieH. Kopuu
KBaJpaTHOTO TPEXUJICHA

Paznoxenue KBaApaTHOT'O TpéX‘-IJ'IeHa Ha
JIMHENHBIE MHOKUTEIIN




PasnosxeHne KBaapaTHOro TpéxuieHa Ha

! JINHEMHBIE MHOKUTEIN

8 KBangpatuanast pyHKIUsS 1 €€ CBOKWCTBA

9 [Tapaboiia, KOOPAMHATEI BEPITUHBI
napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl

10 [TocTpoenue rpaduka KBagpaTUIHON
byHKIIMN

11 [TocTpoenue rpaduka KBagpaTUIHON
byHKIUN

12 [TocTpoenue rpaduka KBaapaTHIHON
byHKIIIN
[Tonoxenue rpaduka KBagpaTHUHON

13 (GYHKIIMY B 3aBUCHMOCTH OT €€
ko3 urmeHToB
[Tonoxxenue rpaduka KBaIpaTUIHON

14 (yHKIIUM B 3aBUCUMOCTH OT €€
ko3 urmeHToB

15 Hcnonp3oBaHue CBOMCTB KBaIpaTUYHOU
GyHKIUM 1S penieHus 3a1a4

16 Hcnonp30BaHue CBOMCTB KBaIpaTUIHOU
GyHKIMM 1715 peuieHus 3a1a4

17 Hcnonb3oBaHue CBOMCTB KBAAPATUIHOMN
GyHKIMM 1S petieHus 3a1a4

18 Crenenuble QyHKIIUU C HATYPATbHBIMU
MoKa3aTesiMu, UX rpaduKu U CBOMCTBA

19 Crenennble QyHKIIUU C HATYPATbHBIMU

IIOKa3aTCJIAMH, UX Fpa(bI/IKI/I U CBOMCTBa




CreneHnbie QYHKIIUU C HATYPATBHBIMU

20 MOKa3aTesiMu, UX rpaduKu U CBOMCTBA

21 CreneHnbie QYHKIIUU C HATYPATBHBIMU
MOKa3aTessiMu, UX TpaduKd U CBOMCTBA

29 Ipadukn Gyakimin: y=Vx, y=3x,y=
| x|

23 Ipaduxn dyrkimit: y =Vx , y=*x, y=|
X|

24 Ipadukn Gyakimit: y=Vx, y=3x,y=
| x|

o5 KonTponbHas paborta o teme
"®yakuun"
[TonsaTue o pemeHnn HEPaBEHCTBA C

26 OJTHOM TIepeMeHHO. MHOXeCTBO
peLIeHUI HEPaBEHCTBA

97 KBanpaTHble HepaBeHCTBA C OJHOMN
MepEMEHHO N

28 KBanpaTHbie HepaBeHCTBA C OJTHOU
MepeMEHHO N

29 Pemenue HepaBeHCTB rpaduuecKuM
METO/IOM M METO/IOM HHTEPBAJIOB

30 Pemenune HepaBeHCTB rpaduuecKuM
METO/IOM M METO/IOM HHTEPBAJIOB

31 HepasenctBa, coaep:xaiire 3HaK MOIYIS

32 HepageHctBa, conepikaiine 3HaK MOy

33 Cuctembl HEpAaBEHCTB C OJTHOM

IIEpEMEHHOMN




34

CucremMbl HEpaBEHCTB C OJHOMN
MEPEMEHHO M

35

Pemenne TeKCTOBBIX 3aga4 C IOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

36

Pemenne TeKCTOBBIX 3aaa4 ¢ IOMOIIBIO
HCPaBCHCTB, CUCTCM HCPABCHCTB

37

HepaBeHcTBO ¢ ABYyMSI IEpEMEHHBIMHU.
Pemrenne HepaBeHcTBaA C 1ByMs
MepEeMEHHBIMU

38

I'paduaeckuit MeTO I peIeHus: CUCTEM
HEpPABEHCTB C ABYMS IEPEMEHHBIMHU

39

Cucremsl HCPaBCHCTB C ABYM:
NEPEMEHHBIMHA

40

KonTtponpHas padoTa o Teme
"KBanparHbie HepaBeHCcTBA"

41

buxBanpaTHbie ypaBHEHUS

42

[Ipumepsl npUMEHEHU METOI0B
PaBHOCHJIbHBIX TPe0Opa30BaHuil, 3aMEHbI
MepeMEeHHOH, rpauecKoro MeTo1a npu
pellleHNH ypaBHEHUM 3-i u 4-i cTeneHen

43

[Tpumeps! NpUMEHEHUI METOI0B
PaBHOCWIIbHBIX NPe0Opa30BaHUA, 3aMEHbI
nepeMeHHOH, rpaduyeckoro MeTo1a npu
peuieHun ypaBHeHU 3-i u 4-ii crenexnen

44

IIpuMepsl NpUMEHEHUI METOI0B
PaBHOCWIIBHBIX MPe0Opa30BaHUA, 3aMEHbI
nepeMeHHOH, rpa)uueckoro MeToia npu
pelIeHnn ypaBHEeHUH 3-1 U 4-1 cTeneHen




45

Pemenne npoOGHO-pariMOHAIBHBIX
YPaBHEHUM U HEPABEHCTB

46

Pemenne npoOHO-parimOHABHBIX
YPaBHEHUM U HEPABEHCTB

47

Pemenne npoOHO-parimoHAIBHBIX
YPaBHEHUM U HEPABEHCTB

48

Pemenue npoOGHO-paliioHaNbHbIX
YpaBHEHUIN U HEPABEHCTB

49

Pewrenne cucrem ypaBHEHUH C AByMs
IIEPEMEHHBIMU

50

Pemrenne cucrem ypaBHEHUH C ABYyMs
IIEPEMEHHBIMU

51

Pemrenne npocrenmmx cucreM
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIEPEMEHHBIMU

52

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

53

Pemenue npocrenmux cucrem
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MepEeMEHHBIMU

54

Pemenue npocreiiux cucrem
HEJIMHENUHBIX YPaBHEHUH C ABYMS
NepeMEeHHBIMU

55

I'paduueckuii MeTO peleHns: CUCTEMbI
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU




56

I'padmyeckuit METOT peIICHHS] CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

57

Cucrema 1ByX HEJTMHEIHBIX YpaBHEHUH ¢
JBYMS IIEPEMEHHBIMHU KAaK MOJIEIIb
peanbHOM CUTyalun

58

Cucrema 1ByX HETMHEIHBIX YpaBHEHUH ¢
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyalluH

59

Cucrema IByX HEIMHENHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMHU KaK MOJIEIb
peanbHOM CUTYyallun

60

Cucrema IByX HEIMHENHBIX YPAaBHEHUH C
IBYMs IIEPEMEHHBIMH KaK MOJEIIb
peabHOM CUTYyalu

61

CucreMa HEIMHEHWHBIX YPAaBHEHUU C
napameTpom

62

CucreMa HeJIMHEHWHBIX YPABHEHUH C
rapamMmeTpom

63

CucreMa HeJIMHEHWHBIX YPABHEHUH C
rapameTpom

64

[Ipocreiire HepaBEeHCTBA C IBYMSI
MIEPEeMEHHBIMU U UX CHCTEMBbI

65

KonTposnpHas paboTa o teme
"YpaBHEHMsI, HEpAaBEHCTBA U UX
cUcTeMbI"




TloHgaTHE UKCI0OBON

66 nocnenoBareabHOCTH. KoHeuHble u
0eCKOHEUHBIE TIOCIIEI0BATEIIBHOCTH
OrpanudeHHas OCIe0BATEIBHOCTD.

67 MoOHOTOHHO BO3pacTaromas
(yObIBaroIIast) IOCIIETOBATEILHOCTh
Crioco0Bbl 3a1aHus ITOCJIEA0BATEILHOCTH

68 OIHCATENIbHBIN, TAOJUYHBIN, C TOMOIIBIO
(hopMyIibl N-TO YiieHa, pEKypPEHTHBIN

69 Apubdmernueckas 1 TeOMETpUUIECKas
MPOTPECCUU

70 Apubdmernueckas ¥ TeOMETpUUIECKas
MPOTPECCUU

71 CBoiicTBa WICHOB apu(hMETUUECKON U
reOMETPUUYECKON TPOrpeccuii

79 CBoiicTBa WICHOB apu(hMETUUECKON U
reOMETPUUYECKON TPOrpecCuii

73 dopmyitbl N-ro WieHa apuhMeTUIECKON U
reoOMETPUUYECKO POrpeccuii

74 dopmyitbl N-ro WieHa apuhMeTUIECKON U
reoMEeTPUUYECKOM porpeccuid

75 ®opmysbl N-ro uieHa apuPMeTHIECKOn 1
reoMEeTPUUYECKOM porpeccuid
@opMmysbl CyMMBI IEPBBIX N YJICHOB

76 apu(pMeTHYECKONH U TeOMEeTPUIECKOM

IIporpeccun




7

@opMyJibl CYMMBI IIEPBBIX N YWIECHOB
apuMeTHUIECKO 1 TeOMETPHUECKON
IIporpeccui

78

@opMyJIbl CYMMBI MIEPBBIX N YWIECHOB
apu(PMETHIECKON 1 TEOMETPHUSCKON
IIporpeccui

79

3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE
BKJIAJTBI U KPEAUTHI

80

3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE
BKJIQJTBI U KPEAUTHI

81

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJTBI U KPEAUTHI

82

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEAUTHI

83

3ajaun Ha MPOIICHTHI, 0AaHKOBCKHUE
BKJIQJIBI U KPETUTHI

84

3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE
BKJIQJIBI U KPEJTUTHI

85

33,[[3‘11/1 Ha IIPOLCHTHI, OaHKOBCKHE
BKJIaJbl 1 KPCAUTHI

86

[IpencraBieHre 0 CXOAUMOCTH
MOCIIEIOBATEILHOCTH, O CYMMHPOBaHHUU
0eCKOHEYHO yObIBaIOIIeH
FCOMETPHYECKON IIPOTPECCHH

87

[IpencraBneHne o CXOAMMOCTH
MOCIIEIOBATEILHOCTH, O CYMMHPOBaHHUA
OecKOHEYHO yObIBaromIeit
TCOMETPUYECKO MPOTpecCcuun




88

Mertoa MaTEMaTHYECKON MHTYKLIMA

89 Metoa MaTeMaTH4eCKON MHIYKIHH
KonTtposnsHas paboTa o teme

90 "YucoBbIE IOCIEI0BATEIBHOCTH U
nporpeccun”

01 Kopens n-it crenenu. CpoiicTBa KOpHS N-
W CTeNeHU

92 Kopens n-it crenenu. CpoiicTBa KOpHS N-
W CTeNeHU

93 Kopens n-it crenenu. CpoiicTBa KOpHS N-
W CTeneHu

94 CreneHp ¢ paroHAILHBIM TIOKa3aTeneM
" €€ CBOMCTBA

95 CreneHsb ¢ pallMOHAIBLHBIM MTOKa3aTeIeM
U €€ CBOMCTBA

96 CreneHs ¢ pallMoHAIbLHBIM MTOKa3aTeleM
" €€ CBOMCTBA
ToxnecTBenHble MpeoOpa3zoBaHUs

97 BBIpAKEHUH, COJIEp)KAIUX KOPEHb N-i
CTETeHU
ToxnecTBeHHbIe MpeoOpa3zoBaHUs

98 BBIpQXKEHUH, COJIEpPKAIIUX KOPEHb N-i
CTETIeHH
ToxxnecTBeHHbIe MpeoOpa3zoBaHUs

99 BBIPAKEHUH, COAepKaIUX KOPEHb N-1I

CTCIICHHU




100

ToxecTBeHHbIE TPe0Opa3zoBaHUs
BBIPAKEHUH, COJEPHKAILNX CTEIIEHb C
paloHaIbHBIM [T0KA3aTeIeM

101

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAKEHUH, COJEPKAILMX CTEIIEHb C
palOHaIbHBIM [T0KA3aTEIEM

102

KontponsHas padota o teme "CrerneHb
C palMOHAJILHBIM TIOKa3areseM"

103

[ToBTOpenue u 06061menue. Yucna u
BBIYUCIICHUS (3aIUCh, CPAaBHEHUE,
JIENCTBHS C ACUCTBUTECILHBIMA YHCIIAMH,
YHCIIOBas IpsMast)

104

[ToBTOpenue u 0606mmenHue. Yucna u
BBIYUCIICHUS (3alUCh, CPABHEHHUE,
JIENCTBHS C ACUCTBUTEILHBIMA YHCIIAMH,
YUCJIOBAs TpsiMast)

105

[ToBTOpenue u o6ob6menue. Ynucna u
BBIYHCIICHUS (IPOLICHTHI, OTHOIICHHMSI,
MIPOTIOPITNHN)

106

[ToBTOpeHue u o6ob6menue. Yucna u
BBIYMCIICHUS (IPOLICHTHI, OTHOIICHHS,
MIPOTIOPITNHN)

107

[ToBTOpeHue u o6obmenue. Yucna u
BBIYMCIICHUS (PEIICHUE 3a/1a4 U3
peabHOM KU3HH)

108

[ToBTOpenue u 0606menue. Yucna u
BBIYHCIICHUS (pEIICHHE 3a1a4 U3
peabHOM KU3HH)




109

[ToBTOpenue u o6o0menue. Yucna u
BBIYUCIICHUS (OKpYyTIIEHUE,
npUOIIMKEHNE, OT[CHKA)

110

[ToBTOpenue u 0600meHue. TekcToBbIC
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMeTHIeCKuM U alreOpandecKuM
criocobammu)

111

[ToBTOpenue u o6o6menue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMETHUECKUM H aJIreOpandecKum
crocob6ammu)

112

[ToBTOpenue u o6o6menue. TexcToBbIe
3a/1auu (pelIeHne TeKCTOBBIX 3aa4
apuMETUYECKUM H aJIreOpandecKum
crioco0amMu)

113

[ToBTOpenue u o6odmenue. TexcToBbie
3aauu (pelIeHne TeKCTOBBIX 3a1a4
apuMETUYECKUM M aJIreOpandecKum
crioco0aMu)

114

[ToBTOpenue u o6od6menue. TexcToBbie
3aj1auM (pereHrue TeKCTOBBIX 3a1a4
apu(PMETHYSCKUM U aJIreOpanyecKuM
crioco0aMu)

115

[ToBTOpenue u o6o0IeHNE. TEKCTOBBIC
3a7auu (peIIeHue TEKCTOBBIX 3a1a4
apudmeTryecKuM u anredOpanyecKum
criocobammu)

116

[ToBTOpenue u oboOIIeHNE.
AnreOpanyecKkue BbIPaKeHUS




(mpeobOpazoBanue anreOpanuecKux
BBIPKEHHH, COJICPIKAIINX CTEIICHb C
LIEJIbIM TIOKa3aTesIeM)

117

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKue BEIPaXCHHS
(mpeobOpazoBanue anreOpanuecKux
BBIPAXKEHUH, COJIEPKAINX CTEIEHb C
LeJIbIM TIOKa3aTesieM)

118

[ToBTOpEeHue u 06001IEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpandecKux
BBIPAXKEHUH, COJIEPKAILNX CTENEHb C
L[eJIBIM TIOKa3aTesieM)

119

[ToBTOpEeHME M 0000IIECHNE.
AnreOpandeckue BbIpaXeHUs
(mpeoOpazoBanue anreOpanvdecKux
BBIPAKEHUH, COACPKAIINX
apuMETUUECKUIA KBAJIPATHBIM KOPEHB)

120

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKie BRIPaKCHHS
(mpeoOpazoBanue aareOpandecKux
BBIPKCHUH, COIEPIKAIIUX
apu(METHUECKUI KBaJIPATHBIH KOPEHB)

121

[ToBTOpEeHME M 00OOIIECHNE.
AnreOpandecKue BhIPAXKCHHS
(mpeoOpa3zoBaHue anredpanyecKux
BBIPaKCHUH, COIEPIKAIIUX
apu(METHUECKUI KBaIPATHBIN KOPEHB)




122

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKkue BEIPaXKCHUS
(mpeoOpa3zoBaHue LENBIX U IPOOHO-
palOHaIbHBIX BbIPAXKEHUN)

123

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKue BEIPaXKCHHS
(mpeobpa3zoBaHue LENBIX U IPOOHO-
paIOHaIbHBIX BBIPAXKEHUN)

124

[ToBTOpEeHue u 06001IEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeobpa3zoBaHue LENTBIX U IPOOHO-
paIOHATIbHBIX BBIPAXKEHUI)

125

[ToBTOpEeHME 1 0600IIEHNE.
AnreOpandeckue BhIpaKEHUS
(mpeoOpazoBaHue HEIBIX U IPOOHO-
paIMOHATFHBIX BBIPAYKCHUH )

126

[ToBTOpEeHME M 000OIIEHNE.
AnreOpandecKue BhIPAKCHHS
(pa3noskeHHe MHOTOYICHA Ha
MHOYKUTEJIHM, B TOM YHCIIE C
HCII0JIb30BaHUEM (OPMYIT COKPAIIEHHOTO
YMHOKEHUS)

127

[ToBTOpEeHME M 00OOIIECHNE.
AnreOpandecKue BhIPAKCHHS
(pa3noskeHre MHOTOYJICHA Ha
MHOXKHUTEIU, B TOM YHUCJIE C
MCIO0JIb30BaHKuEM (HOPMYIT COKPAIIEHHOTO
YMHOKEHH)




128

[ToBTOpeHue u 06001ICHNE.
AnreOpandecKkue BEIPaXKCHUS
(pa3no’keHre MHOTOUJIeHA Ha
MHOYHTEI, B TOM YHCIIE C
UCIIOJIb30BaHUEM (DOPMYJT COKPALLICHHOTO
YMHOKEHUS)

129

[ToBTOpEHue u 06001IEHNE.
Anrebpandeckue BbIpaKeHUs
(MozenupoBaHue ¢ OMOIIbIO (GOPMYIT
peanbHBIX MPOIIECCOB U SBJICHHIA)

130

OyHK1MH (MOCTPOCHUE, CBOMCTBA
W3Y4YEHHBIX (QYHKIU)

131

[ToBTOpenue u o6obmenne. PyHKIN
(moctpoeHue, CBOMCTBA U3YYCHHBIX

(yHKIHiN)

132

[ToBTOpenue u o6obmenne. PyHKIH
(TmocTpoeHue, CBOMCTBA U3YYCHHBIX

(yHKumiN)

133

[ToBTOpenue u o6obmenne. PyHKIU
(rpaduueckoe perieHne ypaBHEHUN U UX
CUCTEM)

134

[ToBTOpenue u 0606menue. yHxIUN
(rpaduueckoe perieHne ypaBHEHHUH U UX
CUCTEM)

135

Hroropas KOHTPOJIbHAasA pa60Ta

136

IToBTOpenue u o6o0menue. CyHKINH
(MozenpoBaHKe peatbHbIX MPOLIECCOB)




OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

136







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






