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HOACHUTEJIBHAS 3AIIMCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpPCOB OCHOBHOTO OOIIETo
oOpa3oBaHusA: OHA O0ECIEYMBACT U3YUYECHHUE IPYTUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOKEHUsT 00pa3oBaHMsl W JUIsl TIOBCEJHEBHOW >ku3HU. PazBurne vy
OOy4arolINXCs HAYYHBIX TPEJCTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH
anredpanyeckux abCTpaklMii, crnoco0e OTpPaKeHHUS MaTEeMaTUYECKOM HayKou
SBIICHUI M TIPOIECCOB B TPUPOJE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MO/JICTMPOBAHHS B HAYYHOM MTO3HAHUH U B IIPAKTHUKE CIIOCOOCTBYET (HOPMUPOBAHUIO
HaYYHOT'O MHPOBO33PEHHS M KaYECTB MBIIIJICHHSI, HEOOXOIUMBIX ISl aAanTalliy B
coBpeMeHHOM In(ppoBoM obmecTBe. M3yuenue anredpsl obecrieunBaeT pa3BUTHE
yMeHUsT HaOIoJaTh, CpaBHUBaTh, HAaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIIICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOM
JCUCTBHSA, BBIBOABI, (POpPMYIHpOBaTH yTBepKAcHHs. OCBOCHHE Kypca aireOpbl
o0ecrneurBaeT pa3BUTHE JIOTHUECKOTO MBIIICHUS 00YYArOIIUXCS: OHU HCIIOJIB3YIOT
JICNYKTUBHBIE W WHIYKTHUBHBIC PACCYXICHHS, OOOOIICHWE W KOHKPETH3AIIHIO,
abctparupoBanue u aHainoruto. OOydeHue anredpe MpeanoyiaraeT 3HAYNTETbHBIN
00BEM CaMOCTOSITENIHLHON JIEATETFHOCTH 00YYaIOIINXCS, TOITOMY CAMOCTOSITETLHOE
pelieHre 3a7ad  OOyYaroIIMMHCS SIBISIETCS peanu3aluedl  JesTeIbHOCTHOTO
NPUHIIAIIA 00yUYEHUS.

B crpyktype mnporpammbl yueOHOro Kypca «Anrebpa» yriayO0iaéHHOTO
U3Y4YCHHs] OCHOBHOE MECTO 3aHMMAIOT COJEpP>KATEIbHO-METOJUYECKUE JIMHHH:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIpAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUMN pa3BUBACTCS HA MPOTSKEHUU TPEX JIET U3yUYECHUS Kypca, B3aUMOJEHCTBYS C
IpPYTMMH €ro JUHUSMU. B Xole u3ydeHus Kypca OOy4aroluMcs MPUXOAUTCS
JIOTHYECKH PacCyXk1aTh, UCIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH sI3bIK. B cBsi3n
C 3TUM B NIporpamMmy yueOHOro Kypca «Anredpay BKIIOUEHBl HEKOTOPHIE OCHOBBI
JIOTUKHM, TPEACTAaBIEHHbIE BO BCEX OCHOBHBIX pa3jeiax MaTeMaTHYeCKOTo
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYAIOIIMMHUCS  OCHOB
YHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. CoaepKaTenbHOM M CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «AnredOpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakxTep.

Conepxanve nuHUM «YWcia W BBIYHCICHUS» CIYXXUT OCHOBOM s
JaJIbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOLIUXCS
JIOTHYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHS MOJIb30BATHCSA aITOPUTMaMHU, a
TaKXKe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOAMMBIX JJISl TIOBCEAHEBHON
KU3HU. Pa3BuTHE MOHATUS O YHCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS



CBSI3aHO C pAIMOHAIBHBIMM W HPPAlMOHAIBHBIMUA YHCIIaMH, (HOPMUPOBAHUEM
IIPEACTABIECHNUN O AEMCTBUTEIBHOM YUCIIE. 3aBEPLUICHNE OCBOCHUS YU CIOBOW JINHUHU
OTHECEHO K cpeHEMY 00111eMy 00pa30BaHUIO.

Conepxanue JByX aire0pandecKkux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHAIOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro /Jis pEeUIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpY:karouleil peasbHocTU. Ha ypoBHE OCHOBHOTO 0011I€TO
oOpa3oBaHus Y4eOHBIM MaTepuana TPYNIUPYETCS BOKPYr  pallMOHATbHBIX
BbIpOKeHUH. AnreOpa JEeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKU Kak S3bIKa IS
NOCTPOCHMS] MAaTEMaTUYECKUX MOJENeH, OINUCAaHUsA TMPOLECCOB U  SBJICHUU
peanbHOro Mupa. B 3agaun o0yuenus anredpe BXOIAT TaKxkKe JanbHeilliee pa3BuTue
ANITOPUTMUYECKOTO MBIIICHUS, HEOOXOAMMOTr0, B YaCTHOCTH, JIJIi OCBOCHUSI Kypca
uHQOpPMATUKH, ¥  OBJIAJICHUE  HAaBbIKAMH  JICIYKTUBHBIX  PacCyXJICHUH.
[IpeoGpa3zoBanne CUMBOJIBHBIX (OPM CIOCOOCTBYET Pa3BUTHIO BOOOpaKEHMS,
CIIOCOOHOCTEN K MaTEMaTHY€CKOMY TBOPYECTBY.

Copeprxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
0o0ydJaromuMHCsl 3HaHUN O (QYHKIUSAX KaK BaKHEWIIEeW MaTeMaTHYeCKOW MOJCIH
JUTSL ONTMCAHUS M UCCIIEOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U ABJIICHUN B IPUPOJIE U
obmrectBe. M3yuenue Mmatepuana crnocoOCTBYET pa3BUTHIO Yy 00 YHAIOIIMXCS YMEHHUS
UCIIOJIB30BATh PA3JIMYHbIC BBIPA3UTEIIbHBIE CPEACTBA S3bIKA MATEMATHKH —
CJIOBECHOTO, CMMBOJIMYECKOr0, TpaduyecKkoro, BHOCUT BKJIaJ B (popmupoBaHue
IPEACTaBICHUN O POJIM MAaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYriyOnéHHbIi Kypce anre0pbl XapaKTepUu3yeTcsi U3y4eHUEM JTOTIOTHUTEIHHOTO
TEOPETUYECKOTO ammapara u CBI3aHHBIX C HUM METOJIOB pPEIIeHHs 3a1ad. Airedpa
SABIIETCS SA3BIKOM JIJISl ONUCAHUS OOBEKTOB U 3aKOHOMEPHOCTEH, CIIYKUT OCHOBOM
MaTEMaTU4YEeCKOro MojenupoBanus. [Ipu 3ToM caMu OOBEKTHI MAaTEMAaTHUYECKHUX
YMO3aKJIIOUEHUH W TpPHUHAThIE B anrebpe mpaBuia HMX KOHCTPYHUPOBAHMUS
CIOCOOCTBYIOT (hOPMHUPOBAHUIO YMEHUM OOOCHOBHIBATH W JOKA3bIBATH CYXKICHHS,
pPa3BUBAIOT MATEMAaTUYECKYI0 HWHTYULHIO, KPaTKO W HArJSAHO PaCKpPbIBAIOT
MEXaHHU3M JIOTUYECKHX MOCTPOCHHUI M y4aT UX MPUMEHEHHI0. TeM cambIM anredpa
3aHMMAaeT OJHO W3 BEAYIHMX MECT B (OPMHUPOBAHUU HAYYHO-TEOPETUUECKOTO
MBIIUICHUS] 00YYaOIINXCS.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax u3ydaetrcsi y4eOHbIH Kypce
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIINE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Uucna u BBIUHCICHUS», «ANreOpanyeckue BBIPAXKEHUS», «YPaBHEHUS U
HEPABEHCTBA», «DYyHKIUNY.

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



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. CpaBHEHHE, YNOPSAJIOYMBAHUE U apUPMETHUUYECKUE
JNEUCTBUA C pallMOHAIBHBIMU YKcIaMu. YucinoBas npsiMasi, MOJyJIb YKCIa.

Crenenp C HaTypajdbHBIM IIOKa3aTeleM M €€ CBOWCTBA. 3alucCh 4YHUCIA B
JNECATUYHOM MO3ULIMOHHOW CUCTEME CUUCIICHUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemenue 3amau u3
peanpbHOM MPAKTUKHU HA YaCTH, HAa IPOOH, HA TTPOLICHTHI, TPUMEHEHUE OTHOIICHUN U
IPOTOPIMIA MPU PEIICHUH 3a7a4, PEIICHUE 3a/1a4 Ha JBUKEHHE, PabOTy, MOKYTIIKH,
HaJIOTH.

JenumocTs uenbix uncena. CBoicTBa JETUMOCTH.

IIpocthie U coctaBHble uucia. YETHble W He4y€THble uucha. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AOE€IUMOCTH CyMMBbl U
MPOU3BEJCHHUS LIEIIBIX YUCEN MIPU PEUICHUH 3a7a4 C TPAKTUYECKUM COJIEPKaHUEM.

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

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nNEepeMEHHbBIMHU. 3HAUYEHUE BBIPAXKEHUSI C IEPEMEHHBIMHU.
[IpencraBiienne 3aBUCUMOCTH MEXI1Yy BETUUMHAMH B BUE HOPMYJIBI.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTeOPANICCKUX BBIPAKEHUM.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorounenbl. MHoOrouseH crasgaptHoro Buga. CTeneHb MHOTOYIEHA.
CrnoxeHue, BBIYMTAHHE, YMHOXKEHHUE U JeeHre MHorowieHoB. [IpeoOpa3zoBanue
LIEJIOT0 BbIpaXeHUsI B MHOrouieH. KopHu MHOrowieHa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JBYX BBIPOKEHHMHA, Ky0 CyMMBI W KyO pa3HOCTH ABYX BBIpRXXEHHUH, pPa3HOCTH
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 nepemeHHoN. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU I
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4ECKasi MOJEIb PEAIbHON CUTYaLNH.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHUs. PellleHne TEKCTOBBIX 3a7ay ¢ IIOMOINBK JIMHEWHBIX YpPaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOro ypaBHEHUS C ABYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPAaBHEHUHM C JBYMs II€pPEMEHHBIMHU.
I'paduuecknii MeTON pElIeHHs] CUCTEMbl JIMHEHHBIX YpaBHEHUH C JIByMs
IIEpEMEHHBIMU. Pernienue crucreM JIMHEWHBIX YpaBHEHUN C JBYMS NEPEMEHHBIMHU
METOJOM TIOJCTAHOBKM M METOJAOM cioxkeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

Koopaunara Toukn Ha npssmoil. YuciioBble TPOMEXYTKHU. PaccTosiHue Mexay
IBYMSI TOYKaMH KOOPJIUHATHOW MPSIMOiA.

[IpsimoyrosibHasg cucteMa KoopAMHAT. AOcuucca M OpJIMHAaTa TOYKKA Ha
KOOpJuMHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3aganubix popmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. llonarue QyHKiuu.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6mactb
ornpejeNneHus 1 001acTh 3HaueHu pyHkuu. Criocoosl 3aganus GyHkuu. ['padux
¢ynkuuu. [loHSATHS MakcUMyMa M MHHUMYMa, BO3pAacTaHus U YObIBaHMS Ha
[IpUMeEpax peallbHbIX 3aBUCUMOCTEN.

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

8 KUIACC

Yucia 1 BHIYUCICHUSA

KBamgpaTHbie kopHU. AprudMeTHIECKUN KBaApaTHBIM KOPEHb U €T0 CBOMCTBA.
[lonsTe wppamuoHAIBLHOrO 4Yucia. JIeWCTBHS € WPpalMOHAJIBbHBIMUA YHCIIAMU.
CaoiicTBa IeicTBUI ¢ HppallMOHATbHBIMU YKciaMu. CpaBHEHHE HPPALMOHATBHBIX
YUCEJL.

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

HedictBust ¢ octatkamu. Octatku creneHed. lIpumeHeHune ocCTaTkoB K
PELICHUIO YPABHEHHM B LIEJIBIX YUCIAX U TEKCTOBBIX 3a7a4.

Pa3Mepbl 0OBEKTOB OKpPYXKAaIOIIEr0 MHpA, JJIUTEIBHOCTh MPOLIECCOB B
okpyxkatouieM mupe. CTaHJapTHBIN BU YKCIIA.

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi aApoOb. JlomycTUMble 3HAUYEHHS] MEPEMEHHBIX B JIPOOHO-
palMOHATIBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO anreOpanveckod JapoOwu.



CnoxxeHue, BBIYMTAHUE, YMHOXEHUE U [EJeHHE anredpandeckux JapoOei.
Boinenenue nenoit vactu anredOpanyeckoi 1poou.

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKCHUI.

JlonyCcTuMble 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COICPHKALIUX
apudMeTHUecCKue  KBaJpaTHble KOpHHU. TOXJECTBEHHbIE MpeoOpa3oBaHUS
BBIpaXKEHUH, cofiepKalnX apudMeTHIeCKUe KBaApaTHbIe KOPHHU.

CrerneHb ¢ 11eN1bIM TIOKa3aTesieM U e€ cBoiicTBa. [IpeoOpazoBanue BbIpaXxeHUH,
coAepKalIruX CTEICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonndecTBo neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO 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-parimoHaIbHBIE ~ ypaBHEHUs. PereHue  IpoOHO-pallMOHAIBHBIX
ypaBHeHU. PerieHue TEKCTOBBIX 3aJa4 C TMOMOIIBIO JAPOOHO-PATMOHATBHBIX
ypaBHeHui. ['paduueckas MHTEepIIpeTallus YpaBHEHUN ¢ IByMsI IEPEMEHHBIMU.

Uucnosslie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

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

[IoHATHE O pelieHur HEpaBeHCTBAa C OJHOW NepeMEeHHOM. MHOXKECTBO
pelIeHU HepaBEeHCTBA. PaBHOCUIIBHBIE HEPABEHCTBA.

JInHEelHOE HEpPaBEHCTBO C OJHOM NMEPEMEHHOM W MHOMXECTBA €T0 PEIICHUM.
Penienrie TMHENTHBIX HEPABEHCTB C OJJHOM nepeMeHHON. CUCTeMbl U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW NEPEMEHHOM. PeleHne TEKCTOBBIX 3alad ¢
MMOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

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

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 TTOKa3aTeNeM.

KBagpatHeiii TpéxuneH. KopHu KBagpaTHOro TpéxwieHa. PazmoxeHune
KBaJIpaTHOI'0 TPEXWICHA HA JINHEHHBIC MHOKUTEIU.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanpatabie ypaBHeHUS. [IpuMepbl TpUMEHEHUI METOIOB PAaBHOCHIIBHBIX
npeoOpa3oBaHMil, 3aMEHBI TIEPEMEHHOW, TpaUuecKoro MeToja TpU pPEIIeHUU
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 CHUCTEMbI HEJTMHCHHBIX YPaBHEHUH C IBYMS TepeMeHHbIMU. CHcTeMa ABYX
HEJIMHCWHBIX YPaBHCHUH C JBYMS TIEPEMCHHBIMH KaK MOJICIIb PEaIbHON CUTYAIIHH.

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

KBagparHble HepaBeHCTBAa C OJIHOM TIepeMeHHOW. PereHue KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAIOB
JUTSl palldOHAIbHBIX HEpaBeHCTB. [IpocTeiinne HepaBeHCTBA C TapaMETPOM.

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

HepaBenctBo ¢ nBymsi mepeMeHHbIMH. PelieHne HepaBEeHCTBA C JIBYMS
nepeMeHHbIMU. CHCTEMBI HEPABEHCTB € IBYMs NlepeMeHHbIMU. [ paduueckuit MeTon
pEIICHHs CUCTEM HEPaBEHCTB C IByMs IE€PEMEHHBIMHU.

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 JJ1s pemieHus 3anad. [loctpoenue rpadrka KBaapaTuaHOM
¢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.
[TocTpoenue rpadgukoB GyHKIHHA ¢ TOMOIIBIO TTPeoOpa3OBaHHMA.

Hpob6Ho-nuneitHas dynkums. MccnenqoBanne GyHKITUN.

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

YucaoBbie MOCJI€10BATEIbLHOCTH U MPOTPECCUH



[lonstue wuMcioBOl mnocnenoBaTenbHOCTU. KoHeuHble M OECKOHEUHbIE
ocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3ajaHust
MOCJIEIOBATENBHOCTH: ONUCATENbHBINA, TAaOJWYHBIA, C MOMOUIBIO (HOPMYJBI N-TO
YJIEHA, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apumeTnieckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMbl MEpPBBIX N
YJICHOB apu(METUYECKOH U TeOMEeTpUYecKoi mporpeccuil. 3ajlayu Ha MPOLEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

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

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA [TPOI'PAMMbI YVYHEBHOI'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:

NPOSIBJIEHUEM HMHTEpPECA K NPOLLIOMY M  HACTOSIIEMY POCCHUICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
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 O0S3aHHOCTEH rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO STUYECKUX MPOOJIEM, CBA3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEIH;

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:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUS M 3HAYMMOCTH JUIA PAa3BUTHUS LIMBUJIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

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



TOTOBHOCTBIO NPHUMEHSATh MaTeMaTHYECKUE 3HAHUSA B HMHTEPECAaX CBOETO
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 TAKOTO0 )K€ MpaBa JIPyroro 4ejloBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a1a4 B
00J1aCTH COXPAaHHOCTHU OKPYXaloUlel cpe/ibl, MJIaHUPOBAHUS MMOCTYIKOB U OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /I OKPY>KAIOIIEeH cpesibl, 0OCO3HAHUEM T'JI00ATbHOTO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) ajanTanuM K M3MEHAINIUMCH YCJOBHAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHCIIE
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOJIMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUU, (GOPMYIHPOBATH UIEH,
HOHSITHSI, TUIOTE3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHUCJIE paHEE HEU3BECTHBIX,
0CO3HaBaTh JA€(PUINUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI)  CUTYallMl0, BOCIPUHUMATb
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] W JEHCTBUS, (OPMYIUPOBATH 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 YHHUBEPCATbHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XapPaKTEPHU30BATh CYIIECTBCHHBIE TMPHU3HAKKM MAaTEMATHUYECKHUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpPMYyIUpOBaTH W  MpPeoOpa3oBBIBATH  CYKICHUS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

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

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
IPOTHBHOIO), TPOBOIAUTH CAMOCTOSTENBHO JOKA3aTeNIbCTBA MaTeMaTHUYECKHUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BapHUAHTOB PEIICHHUS, BEIONPATh HANOO0JIEe MOAXO AN ¢ yUETOM CaAMOCTOSTEIIBHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

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

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
MPEIOIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIOBHUSX.

Pabora ¢ undgopmanmeii:

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

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

BeIOMpaTh (opmy TmpeAcTaBiIeHUS WHDOpPMAIMM W 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



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU 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/aBaTh BOINPOCHI MO CYIIECTBY OOCYXKIaeMOW 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
(GopMynHpoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

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

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON W MHAMBUAYATbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TOBBIE IITYPMBbD) U UHBIE); BBIIIOJIHATH CBOIO YacTh Pa0OTHI U KOOPAUHUPOBATD
CBOMU JIEUCTBHUSA C JPYTMMU YJI€HAMHM KOMaH/bl, OLICHUBATh KAU€CTBO pe3yJIbTaTa U
Ka4eCcTBO CBOETO BKJIaJ[a B OOLIUI pe3yabTaT [0 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
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 IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbI 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 KOPPEKTHBBI B JIEATETLHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB,
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 MATEMaTHYECKUX OOBEKTOB M (DaKTOB,
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 OHON (OPMBI 3alUCH YUCEN K Apyrou (mpeodpa3oBbIBATH
JECATUYHYIO IPO0b B OOBIKHOBEHHYO, OOBIKHOBEHHYIO B JIECITHYHYIO, B YaCTHOCTHU
B O€CKOHEUHYIO JIECATUIHYIO IPOOB).

Hcnons30BaTh MOHATHS MHOXECTBA HATYPAIbHBIX YHCEJ, MHOXKECTBA IIEJIBIX
9yuces, MHOXKECTBA PAIlMOHAIBHBIX YHCET TPHU PEIICHUWU 3aj1ad, IPOBEJACHUU
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 pallMOHAIIBHBIMU YUCJIAMH, UCIIOJIb30BaTh CBOMCTBA YMCEN U MpaBUiia
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BBINOJIHATH 1€MCTBUS CO CTETICHSIMH C HaTypajibHBIMHU MTOKA3aTEIISIMU.

Haxonuth 3Ha4Y€HUs] YMCIOBBIX BBIPAKEHUM, COJACpNKAIIUX PpPallMOHAILHBIC
yucjaa W CTENEHU C HaTypaJbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIC
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
CUTYyallMM, BBIMOJIHATh NPUKHUAKY M OIEHKY pe3yjibTaTa BBIYMCICHUN, OIECHKY
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
pelleHuH 3ajay.

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 NPU PEUICHUHU 3a]]a4 TPU3HAKU JIETUMOCTH 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 YHCIIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh 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

BripaxeHust ¢ 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 BEIPAKEHUM, IOKA3bIBATh TOXKECTBA.
MHoOro4JIeHBbI.

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

BbInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMU
U C MHOTOWJIEHAMU, MPUMEHATH (POPMYIIbI COKPAIIEHHOTO YMHOXKEHHUs (KBaapaT U
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 MHOXKHUTEIS, TPYNIUPOBKUA CIIaraeMbIX, TPUMEHSS
(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 BBIPAKCHHIM.

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 mpuMepsl Map 4YWCEN, SBISIONIMXCA PEIICHHEM JIMHEWHOTO
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 rpauyecKu.

CocTaBiATp M pelmaTh JHWHEWHOE YPAaBHEHHME WM CHUCTEMY JIMHEWHBIX
YPAaBHEHHM MO YCIOBHIO 3a1a4M, HHTEPIIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3a71a4y IIOJIy4YEHHBIN PE3yJbTar.

DyHKUUH

Koopnunate! u rpaguku.

N300pakaTh Ha KOOPAUHATHON MPSIMOM TOUKH, COOTBETCTBYIOUINE 3aJaHHBIM
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 HU3BECTHBIE 3aBUCUMOCTH MEXIY
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(OPMALINIO U3 IPapUKOB peabHbIX IPOLECCOB
Y 3aBUCUMOCTEH.

Hcnonp3oBaTh cBOMCTBA (YHKUMH [ aHaiuu3a Trpa@uUKOB peaslbHBIX
3aBUCUMOCTEH (HyJIM (YHKLIMH, NPOMEKYTKH 3HAKOINOCTOSHCTBA (DYyHKIUH,
IPOMEXYTKH BO3pacTaHUsl U yObIBaHUSA (QYHKIMM, HauOOJblllee U HaUMEHbIIEEe
3Ha4YCHUS (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 BBIYMCICHUA

HppauronanbsHble yuca.

[loHnmaTre W HKCHOJIB30BAaTh IMPEACTABICHUS O PAaCIIMPEHUN YHCIOBBIX
MHOKECTB.

CBOOOIHO OTIEPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METUICCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YKCII0, HAXOJIUTh, OICHUBATh KBaJpaTHbIE
KOPHH, UCITOJIB3YsI PH HEOOXOAUMOCTH KaJIbKYJISITOP, BHIMOIHATH MPE0Opa3oBaHMs
BBIPAYKCHU U, COJICPKAIINX KBAJIPaTHbIE KOPHH, UCITOJIb3YsI CBOMCTBA KOPHEN.

Hcnonp30BaTh HavalIbHBIE TMPEACTABICHHUS O MHOXECTBE JACHCTBUTEIBHBIX
yuces JJiS CPaBHEHUS, OKPYTJIECHUS U BBIUMUCICHUM, U300pakaTh JEeUCTBUTEIbHbIC
YUCJla 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 OoTeprupoBaTh MOHSATUEM OCTaTKA 110 MOAYJIIO, TPUMEHSAThH 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 pallMOHAIIBHON JIPOOH.

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

BrINOTHATH TOXIECTBEHHBIE MPEOOPa30BaHUS PAIMOHATBHBIX BBIPAKESHHM.

[TpuMensTH IPeoOpa3z0BaHUs BRIPAXKCHHUN JJISl pELISHUs Pa3IMYHBIX 3374 U3
MAaTeMaTUKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON MTPAKTUKH.

Crenenu.

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

HppaunronanbHble BBIPAXKEHUS.

Haxonutes nonmyctumMble 3HaY€HUSI IEPEMEHHBIX B BBIPAKECHUAX, COIEPKALLINX
apu(pMeTHUYEeCKUEe KBaIpaTHBIE KOPHHU.

BrimonHaTh mpeoOpa3oBaHUs UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOMCTBAa KOPHEM.

YpaBHeHUs U HEPABEHCTBA

PemaTte kBaspaTHble ypaBHEHUS.

Pemate 1po6HO-paIimoHanbHbIE YPAaBHEHHUS.

Pemate JsMHElHBIE ypaBHEHHs C IapamMeTpaMH, HECIOXKHBIE CUCTEMBI
JIMHEMHBIX YPAaBHEHUH C IMapamMeTpaMH.

[IpoBOaUTE McCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUM, B TOM YHUCJIE C
MpUMEHEHUEM IpapUIECKUX MPEACTABICHUM (YCTaHABIINBATh, HIMEET JI yPABHCHHE
WJIU CUCTEMAa YPaBHEHUH PEIlIeHUs], €CJIU UMEET, TO CKOJIBKO, U MpoUee).

[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 JJIs1 CPABHEHU S, OLICHKH, PEIIAThH
JIMHEHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM M UX CUCTEMBI, JaBaTh IpadUIeCKyI0
WJUTIOCTPALMIO MHOKECTBA PEILICHUN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.



DyHKUUH

[lonumaTe M UCHONIB30BaTh (DYHKIIMOHAJIBHBIE MOHATUS U A3BIK (TEPMHHBI,
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 kjiacce 00y4aromuiics: MOayyuT CIEIYIONUE MPEeIMETHbBIC
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 KBaapaTuyHyro (QyHKIMIO 10 (popmysie, MIPUBOJAUTH 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
KBaJIpaTUYHOU (PYHKIIMH 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 3aBUCUMOCTb WJIH MPOIIECC
10 UX XAPAKTEPUCTUKAM.

ApupmMeTnyecKas U reOMeTpUYeCKasi MPOrpeccuu

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

3amaBaTh IOCTEAOBATEIbHOCTH Pa3HBIMU  CIIOCOOAMU:  OINUCATENIbHBIM,
TaOJIUYHBIM, C TOMOLIbI0 (OPMYIIBI N-TO YJ€HA, PEKYPPEHTHBIM.

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

N300pakaTh WIEHBI MOCIEJOBATEIPHOCTH TOYKAMU HAa KOOPAMHATHOMN
IIJIOCKOCTH.

Pemwate 3amaum, CBsi3aHHBIE C YUCJIOBBIMHU IIOCJIEIOBATEIBHOCTAMH, B TOM
YuCJIe 33/1a4d U3 PEaJbHOM JKMU3HU (C UCIOJIb30BAHUEM KaJbKYJISATOPA, IU(PPOBBIX
TEXHOJIOTHH).



Pacrio3HaBaTh W NPUBOAUTH MPUMEPHI KOHEYHBIX M OECKOHEYHBIX
MOCTIEIOBATENBHOCTEH,  OTPaHMUYEHHBIX  IOCIEJIO0BATEIILHOCTEH, MOHOTOHHO
BO3pacTaronux (yObIBAIOIINX ) MOCIEI0BATEILHOCTEH.

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

[TpuMeHATH METOT MaTEeMAaTHUECKOW MHIAYKIIUU TP PEIICHUH 3a71a4.



TEMATHUYECKOE IINIAHUPOBAHHUE

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 OVYHKIUWUN. Jluneiinas pyHKuus 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

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 BBonHoe noBTOpEeHNE 5) 1
9 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepasencrBa
3 UNCJIA U BBIYMCIIEHU . KBaapaTHbiii 17 1
KOPEHb
4 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparHsle ypaBHEHUS
5 AJITEBPANYECKUE BbIPAKEHI L. 17 1
Jpo6HO-panioHaNbHbIE BHIPAKEHUS
6 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panioHalbHbIE YpaBHEHUS
7 O VYHKINN 15 1
8 AJI'EBPANYECKUE BbIPAKEHI . 14
Crenenu
9 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 6 1
10 [ToBTOpEHME, 0606H1€HI:IC, 6 1
cucTeMaTtu3anus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
BBoaHOE MOBTOpEeHME 9
OVYHKINN 25 1
3 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
4 YPABHEHUWA 1 HEPABEHCTBA. o5 1
YpaBHECHHSI, HEPABCHCTBA U UX CHCTEMBI
5 UMCJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1
N I[MTPOI'PECCUUA
5 AJITEBPANYECKUE BBIPAXKEHU A. 12 1
CreneHsb ¢ pallMoOHAIbLHBIM [TOKa3aTeIeM
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS o5 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 7 0







IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne i/t

Tema ypoka

KoaunyecTBo yacoB

Bcero

KonTpoJsbHbie padoThi

1 [ToBTOpenue. PanmonanbHble yncia 1
[ToBTOopenue. CpaBHEeHUE, YIOPSAIOUNBAHNE U

2 apudMeTHYECKUEe IEUCTBHS C pallMOHATBLHBIMHU 1
quciaMu

3 [ToBTOopenue. YnucioBas npsMasi, MOIYJb YUCIa 1

4 [ToBTopenue. [TporeHThI, 3aMKCh TPOLIEHTOB B BUE 1
IpoOu 1 ApoOH B BUJIE TIPOIIEHTOB
[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4X HA MPOLIEHTHI
[ToBTOpenue. Tpu OCHOBHBIE 3a/1a4M HA TPOLICHTHI

7 [ToBTOpenue. Pemenne TEKCTOBBIX 3a1a4 1
apu(PMETHIECKUM CTIOCOOOM
[ToBTOpenue. Penienue 3a1ay U3 peaibHOM

8 MPaKTUKH HA YaCTH, IPOOH, MPOIEHTHI, TPUMEHEHHE 1
OTHOIICHU U MPOTOPIHI IPU pELICHUH 3a/1a4
[ToBTOpenue. Penienue 3a1ayu U3 peasibHOM

9 MIPAKTUKU HA YaCTH, IPOOH, MPOLIEHTHI, TPUMEHEHUE 1
OTHOIICHU U MPOTIOPIHI IPU PELICHUH 3a/1a4

10 [ToBTOpenue. PeanbHbie 3aBUCUMOCTH; PEIICHHE 1
3a/1a4 Ha JBUKEHHE, padoTy, MOKYIKH, HATOTH

11 KonTtponrHas padota o Teme "PannonanbHble 1 1
yucna"

12 KoopaunaTa Touku Ha nmpsMon 1




13

Hucnossle IPOMEKYTKU

14 Hucnossle IPOMEKYTKU

15 Paccrosnne mexty 1ByMsl TOYKaMHA KOOPAMHATHON
psAIMOM

16 [IpsimoyronpHas cucrema koopauHat. Adcuucca u
OpJvHaTa TOYKH Ha KOOPJMHATHOMN IIOCKOCTH

17 [IpssmoyromnpHas cucreMa koopAauHat. AOciucca u
OpJMHaTa TOYKH Ha KOOPAMHATHOM MJIOCKOCTH

18 [Ipumeps! rpagukoB, 3a1aHHbBIX (HOpMyTIaMu

19 Urenue rpauKoB peaibHbIX 3aBUCHMOCTEH

20 OyHKIMOHATBHBIE 3aBUCUMOCTH MEXY
BEJTMYMHAMHU

21 [Tonsarue Gpynkumu. OyHKINUS KaKk MaTeMaTHIecKas
MO/IENb PEATBHOTO Mpolecca

99 [Tonsarue Gpynkumu. OyHKINUS KaK MaTeMaTHIecKas
MO/I€Nb PEATBHOTO Mpolecca

93 [onstue pynkiuu. OyHKIUSA KaKk MaTeMaTHYecKas
MO/IeNb PEeAJIbHOTO Mpolecca

24 OO6nacte onpeneneHus U 0071acTh 3HAUCHUI
byHKIMH

o5 OO6nactp onpeneneHus U 0071acTh 3HAUCHUH
byHKIIII

26 CriocoOsI 3a1anus QyHKIHH

27 I'paduk pynkIMN

28 KonTtponeHas padota no teme "Koopaunatel u

rpapuku. Oynkuun"




BoipaxkeHue ¢ nepeMeHHbIMU. 3HaYEHHE

29 BBIPKEHUS C TIEPEMEHHBIMU

30 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPKEHUS C TICPEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYCHHE
BBIPKEHUS C TICPEMEHHBIMU

39 [IpencraBnenne 3aBUCUMOCTH MEX/TY BETHUNHAMH
B BHUJI€ POPMYIIBI

33 [IpencraBnenne 3aBUCUMOCTH MEX/Ty BETMUNHAMHI
B BHUI€ (POPMYIIBI

34 Brruucnenus mo ¢popmynam

35 Brruucnenus mo ¢popmynam

36 VYpaBHeHHe ¢ oqHOM nepeMeHHoN. KopeHb
ypaBHEHUS

37 CBoiicTBa ypaBHEHHI C OJHOU IMEPEMEHHOMN

38 CBoiicTBa ypaBHEHHH C OJTHOW MEPEMEHHOU

39 PaBHOCWIIBHOCTD ypaBHEHUI

40 VYpaBHEeHHE KaK MaTeMaTUYECKasi MOJIEb pealbHON
CUTYaI1

41 Uwucno kopHel TMHEHHOTO YpaBHEHUS

42 Uwucno KopHE# TMHEHHOTO ypaBHEHUs

43 Pemienune TeKCTOBBIX 3a1au ¢ TOMOIIBIO TMHEHHBIX
ypaBHEHUH

44 JIuHeliHOE ypaBHEHUE, coJieprKallee 3HaK MOIYIIs

45 KonTponpHas padota no Temam "Boipaxenus ¢
nepeMeHHbIMU ', "JInHEHbIE ypaBHEHUS"

46 CreneHb ¢ HATYpaIbHBIM MTOKA3aTEIEeM




47

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM

48 CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeM

49 CBoiicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTEIEM 1

50 3anuck 4Kcia B IECATHYHON ITO3UIMOHHONM CUCTEME 1
CUHCJICHUS

51 3anuck 4Kcia B IECATHYHON ITO3UIMOHHONM CUCTEME 1
CUHCJICHUS

59 Onnounensl. OTHOWIECH CTaHIAPTHOTO BUJA. 1
Crernenp OJJHOWICHA

53 Onnounensl. OTHOWICH CTaHIAPTHOTO BHUJIA. 1
CreneHb OTHOYJICHA

54 MHorounensl. MHOTO4IeH CTaHIaPTHOTO BUAA. 1
CreneHb MHOTOYJICHA

55 MHorouneHsl. MHOTO4WIeH CTaHIaPTHOTO BUAA. 1
CreneHb MHOTOYJICHA

56 CnoskeHue ¥ BRIYMTAaHHE MHOTOYJICHOB 1

57 CnosxeHue U BRIYMTAaHHE MHOTOYJICHOB 1

58 CnoskeHue U BRIYMTAaHHE MHOTOYJICHOB 1

59 VYMHOKEHUE U [eJIEHUE MHOTOYJIEHOB 1

60 VYMHOKEHUE U [AeJIEHUE MHOTOYJIEHOB 1

61 VYMHOXEHHUE U AeJIeHNe MHOTOUYJIECHOB 1

62 VMHOXEHHUE U AeJIeHNe MHOTOUYJIECHOB 1

63 [IpeoOpazoBaHue 11EJI0T0 BRIPAKCHUS B MHOTOUJICH 1

64 IIpeobpa3oBaHue 11€T0T0 BBIPKEHHUSI B MHOTOUJIEH 1

65 [IpeobpazoBaHue 11€70T0 BBIPaKEHUSI B MHOTOUJIEH 1

66 Kopau MHOrO4IIEHA 1

67 Kopau MHOrO4IIEHA 1




ToxnectBo. ToxaecTBeHHbIE TPpeO0Opa3OBaHUs

08 anreOpandecKux BhIPaKEHHUH

69 ToxnectBo. ToxaecTBeHHBIE TPEOOpPa30BaAHUS
anreOpandecKux BhIPaKEHHI

70 ToxnectBo. ToxaecTBeHHBIE TPEOOpa30BaAHUS
anreOpandecKux BhIPaKEHHI

71 ToxnectBo. ToxaecTBeHHBIE TTPEOOPA3OBAHMS
anredpanvdeckux BbIpaKEHUN

79 ToxnectBo. ToxaecTBeHHBIE TPEOOpPa30BaAHUS
anredpanvdeckux BbIpaKEHUN

73 Jloka3aTelbCTBO TOXKACCTB

74 KonTponsHas paborta o temam "Crenens ¢
HaTypajabHbIM Mokazatesnem", "MHorowieHs!"

75 KBanpar cymmBbl 1 KBaipaT pa3HOCTH JBYX
BBIPAKCHU U

76 KBaapar cymMMbI HECKOTBKUX BBIPOKECHUM

7 Ky06 cymMMBI 1 Ky0 pa3HOCTH JIBYX BBIPQKECHUM

78 Pa3HoCTh KBaJIpaToOB ABYX BBIPAKECHUN

79 [IpousBeneHne pa3HOCTU U CYMMBI JIBYX
BBIPAKCHUHN

80 [IpousBeneHne pa3HOCTH U CYMMBI IBYX
BBIpAKCHUHN

81 CyMMa U pa3HOCTb KyOOB JIByX BBIPayKE€HHM

82 CyMMa U pa3HOCTb KyOOB JIByX BBIpaXKE€HHH

83 PaznoxeHne MHOro4sieHa Ha MHOKUTENN

84 [IpousBeneHne pa3HOCTH CYMMBI JIBYX BbIpaXKEHUH,

CyMMa M pa3HOCTh KYOOB JBYX BbIpaKeHUH




85

Paznoxenne MHOTOYICHA Ha MHOXKHUTEIH

86 Brinecenue 0011ero MHOKHUTEINS 32 CKOOKH

87 Merton rpynnupoBKu 1

88 KonTtponsHas padora o Teme "Popmyiisl 1
COKpAILEHHOI'O0 YMHOXEHUS"

89 JlenuMocCTh 1enbiX yncen. CBOMCTBA JCIMMOCTH

90 JlenumocTh 1enbiX uncen. CBONCTBA JCIMMOCTH

91 [IpocTeie 1 cocTaBHbIE yncia. YETHBIE U HEUETHBIE 1
qucia

92 [Ipusnaku nenmumoctu Ha 2, 4, 8, 5, 3, 6,9, 10, 11

93 [Mpu3naku nenmumoctr Ha 2, 4, 8, 5, 3,6, 9, 10, 11 1

94 [Tpu3Haku IeIMMOCTH CYMMBI B TTPOU3BEICHUS 1
IIEJIBIX YUCEIT TP PEIICHUH 33124

95 HauOonpmmii 00mmii AeIuTenb 1 HanMEHBIIIEe 1
o0111ee KpaTHOE ABYX YHUCEI

96 B3anMHoO mipocThie uncna

97 Anroput™m EBxinna. Jlenenue ¢ octaTkom

08 CpaBHEHUS 1SNIBIX YHCEIT TI0 MOJIYJII0 HATypPaIbHOTO 1
qucia

99 Jluneitnas QpyHKIus, €€ cCBOHCTBA 1

100 Jluneitnas QpyHKIus, e€ cBOHCTBA 1

101 Jluneitnas QpyHKIus, €€ cCBOHCTBA 1

102 I'paduk nuHeitHON GyHKIMH 1

103 I'padux nuneiHo# QyHKIMM 1

104 I'paduk nuHeiHO# QyHKIMM 1

105 I'padux nuHeiHO# QyHKIMM 1




106 I'padux pyHKIMM y = | X | 1

107 I'padux pyHKIMM y = | X | 1

108 I'padux pyHKIMM y = | X | 1

109 I'padux pyHKIMM y = | X | 1

110 Kycouno-3amanabie GyHKITHUH 1

111 Kycouno-3agannble pyHKINN 1

112 Kycouno-3agannble pyHKINN 1

113 Kycouno-3agannble pyHKINN 1

114 KounTponsnas pabora o temam "Jlenumocts", 1
"Jluneiinas Qyskmms"

115 VYpaBHeHHe ¢ IByMS [TEPEMEHHBIMU

116 VYpaBHeHHe ¢ IByMS [IEPEMEHHBIMU 1

117 I'paduik TMHEHHOTO YypaBHEHUSI C IBYMS 1
MepEeMEHHBIMU

118 I'paduk TuHEHHOTO ypaBHEHHSI C IBYMS 1
MIepEeMEHHBIMU

119 CucTteMbl TUHEUHBIX YPAaBHEHUM C ABYMS 1
MIepEeMEHHBIMU

120 CucTteMbl TUHEUHBIX YPAaBHEHUU C ABYMS 1
MepeMEHHBIMU

121 Fpa(i)nqeci(nﬁ METO/I PELICHUS] CUCTEMBbI JIMHEHHBIX 1
ypaBHEHUH C ABYMS IEPEMEHHBIMU

122 I'padmyeckuii MeTO pelIeHHs CUCTEMBI TMHEHHBIX 1
ypaBHEHUH C IByMs NEpEeMEHHBIMU
Pemenue cucteM TMHEWHBIX YPAaBHEHUM C ABYMS

123 MEPEMEHHBIMU METOJ0M MOACTAHOBKU U METOJIOM 1

CJIOXKCHHUA




Pewrenne cucreM JIMHEWHBIX YPAaBHEHUN € JBYMsI

124 IIEPEMEHHBIMU METOJ0M IIOJCTAHOBKH U METOI0M
CIIOXKEHUS
Pemrenne cucrem JIMHEHHBIX YPAaBHEHUN C JBYMsI

125 MEPEMEHHBIMUA METOJIOM IOJICTAHOBKHA U METOJIOM
CIIOXKEHUS
Pemrenne cucrem IMHEWHBIX YPABHEHUN C JBYMsI

126 MepEMEHHBIMU METOIOM TMOJACTAHOBKH U METOJIOM
CIIOKEHUS

197 Cucrema ByX JINHEVHBIX YPAaBHEHHUM C IByMS
MepeMEHHBIMH KaK MOJEIh peallbHOW CUTYalluu

128 KonTtponbHas padota o Teme "CructeMpl THHEHHBIX
ypaBHEeHUH"

129 [ToBTOpenue u o6obmeHne. Boipakenus ¢
MIepEeMEHHBIMU

130 [ToBTOpenue u o6o6menne. CTeneHs ¢
HaTypaJIbHBIM MOKa3aTeleM
[ToBTOpenue u o6o6menne. OAHOUICHBI U

131 MHOTOYJIEHBI. TOX/IeCTBEHHBIC MPE0OPA30OBAHMS
anredpanvyecKux BbIpaKEHUN

132 [ToBTOpenue u 0606menue. opmybl
COKPAIIEHHOTO YMHOXEHHS

133 [ToBTOpenue u 0606menue. Koopauuate! u
rpaduKkH.

134 IToBTOpenue u o6oOmenue. Jluneitnas GyHkuus u
e€ CBOMCTBA

135 HToroas koHTpoJbHasA paboTa




136

[ToBTOpenue u 06006meHue. Pemenue cucrem
JIMHEHHBIX YPAaBHEHUH C IBYMs IIEPEMEHHBIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KJIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTpoJsbHbie padoThl

BBonHOE noBTOpEHKE

BBonHOE nmoBTOpEHKE

BBonHOE nmoBTOpEHME

AW |IN| P

BBonHOE nmoBTOpEHKE

N N S =

ol

BBonHoe noBropenne. BBoHass KOHTpOJIbHAS
pabota

[EN

YucnoBble HEpaBEHCTBA

CBoOiICTBa YHCIIOBBIX HEPABEHCTB

CBolicTBa YMCIIOBBIX HEPABEHCTB

©O© | oo

Jloka3aTenbCTBO HEPABEHCTB

N

HepasenctBo ¢ nepemenHoii. CTporue u HECTpOrue
HEpaBEeHCTBa

11

HepasenctBo ¢ nepemennoii. CTporue u HECTpOrue
HEpaBeHCTBA

12

CnoxeHnune u YMHOKCHHEC YU CJIIOBBIX HCPAaBCHCTB.
OHeHI/IBaHI/IC 3HAUYCHUA BBIPAKCHUA

13

CnoxeHnune u YMHOKCHHNEC YHCJIIOBbIX HCPABCHCTB.
OHCHI/IBaHI/Ie 3HAUYCHUA BBIPAKCHUA

14

IlonsTHE O peLICHNM HEPAaBEHCTBA C OJHON
IepeMeHHON. MHOKECTBO pEelICHUI HEPABEHCTBA

15

IToHATHE O pEllIEHNH HEPABEHCTBA C OJHOU
IepeMEHHON. MHOKECTBO pElICHUI HEPABEHCTBA




PaBHOCunbHbBIE HEpaBeHCTBA. HepaBeHcTBO-

16
CIIEICTBUE

17 Hucnossle MPOMEKYTKU

18 JInneliHOe HEPABEHCTBO C OJJHOM EPEMEHHOU U
MHOYECTBO €0 PEIICHUN

19 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MePEMEHHO N

20 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MePEMEHHO N

21 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MepEMEHHO N

29 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU
MepEMEHHO N

23 CucTteMbl TUHEWHBIX HEPABEHCTB C OJTHOU
MepEeMEHHO N

24 Perrenye TeKCTOBBIX 3a74a4 ¢ TOMOIIBIO JIMHEHHBIX
HEPABEHCTB C OJIHOW MEPEMEHHON

25 KontponbHas padota o teme "HepaBeHnctra"

26 KBanparueie kopHu

97 ApubMeTnuecKnii KBaJIpaTHBIM KOPEHb B €T0
CBOMCTBA

08 ApubMeTHUeCKHi KBaJIpaTHBIM KOPEHb B €T0
CBOMCTBA

29 [TonsTue nppanroHanbHOrO uncia. /lencrsus ¢
HMpPALMOHATIEHBIMU YK CIIAMH

30 CpolicTBa AEUCTBUN ¢ MPpaLlMOHAIbHBIMU YACIAMH

31 CpolicTBa AEUCTBUN ¢ MppallMOHAIBHBIMU YHACIAMH




32

CaoiicTBa AEUCTBUI € UPPALIMOHATIBHBIMU YHCIAMU

33 CpaBHEHHE UPPALUOHATBHBIX YHCEI

34 CpaBHeHuE UppalOHAIbHBIX YUCEI
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.

35 [IpencraBieHust 0 pacIIMPEHUAX YUCIOBBIX
MHOKECTB
JlonmycTrMble 3HaYeHMsI IEPEMEHHBIX B

36 BBIPAKEHUSAX, COAEPKALIUX apUPMETHUECKHE
KBaJIpaTHbIE KOPHU
JlommycTrMble 3HaYeHMsI IEPEMEHHBIX B

37 BBIPAKEHUSAX, COJIEPIKALNX apuPMeTUIECKUE
KBa/IpaTHbIE KOPHU

38 ToxnecTBeHHbIe MpeoOpa3zoBaHUs BhIPAKEHUH,
coJiepKaliux apupMeTHuecKrue KBaJIpaTHble KOPHU

39 ToxxnecTBeHHBIEC TPEOOPA3OBAHUS BBIPAKECHUMH,
coJiepKaliux apupMeTHuecKrue KBaJIpaTHble KOPHU

40 ToxnecTBeHHble MpeoOpa3zoBaHus BhIPAKEHUH,
coJiepKaliux apuMeTHIecKrue KBaJIpaTHbIe KOPHU

41 ToxnecTBeHHbIe MpeoOpa3zoBaHMs BhIPAKEHUH,
coJiepKalIux apuMeTHIecKrue KBaJIpaTHbIe KOPHU

42 KontponbHas padota o teme "KBaapaTHbiit
KOpEHB"

43 KBanpatHoe ypaBHeHHE
®dopmyra KOpHEl KBapaTHOTO YpaBHEHHSI.

44 KonunuecTBo nelCTBUTENBHBIX KOPHEN KBaJpaTHOIO

ypaBHEHUS




dopmyiia KOpHEW KBAJPATHOTO YpaBHEHUS.

45 KosnuecTBo AeCTBUTENBHBIX KOPHEN KBAIPATHOTO
ypaBHEHUS
®dopmyna KOpHEH KBapaTHOTO YpaBHEHMUSI.

46 KonmuecTBo AeCTBUTENBHBIX KOPHEN KBAIPATHOTO
ypaBHEHUS
®dopmyna KOpHEl KBapaTHOTO YpaBHEHMSI.

47 KonndecTBo neHCTBUTENBHBIX KOPHEN KBAIPATHOTO
YpaBHEHUS

48 Teopema Buera

49 Teopema Buera

50 YpaBHEHUs, CBOAUMBIE K TUHEHHBIM YPaBHEHUSAM
WM K KBAaJIPaTHBIM YpPaBHEHUSIM

51 YpaBHeHUsI, CBOAUMBIE K TUHEHHBIM YPaBHEHUSAM
WJIM K KBAJPATHBIM YPaBHEHUAM

52 KBagpatHoe ypaBHEHHE C TapaMeTpOM

53 Pemenue kBagpaTHEIX YPaBHEHUH ¢ TapaMeTpaMu

54 Pemenue kBagpaTHBIX YpaBHEHHUH ¢ TapaMeTpamMu

55 Pemenue kBagpaTHBIX YpaBHEHHUH, COEPIKALUX
3HAK MOJYJIS

56 Pemenue kBagpaTHEIX YpaBHEHMM, COAEPIKALLUX
3HAK MOy

57 YpaBHEHME KaK MaTEMaTUYECKasi MOJIEIb PEeaIbHON
CUTYaLu1

58 Pemenue TeKCTOBBIX 3aJa4 ¢ TOMOLIBIO
KBaJIpaTHBIX YPABHEHUM

59 KonTtponsHas padota no teme "KBanparHsie

ypaBHeHus"




60 ParnmonanbHbie BEIpaKEHUS 1
61 ToxnecTBeHHbIE TPE0OPa30BaHUS PATUOHATBHBIX 1
BBIPAXKCHUI
62 ToxnecTBeHHble MpeoOpa3zoBaHUs PalMOHATIBHBIX 1
BBIPKEHUI
63 ToxnecTBeHHble MpeoOpa3oBaHUs pallUOHATIBHBIX 1
BBIPKEHUI
64 ToxnecTBeHHble MpeoOpa3oBaHUs pallUOHATIBHBIX 1
BBIPKEHUI
Anrebpandeckas n1po0b. JlomycTuMbie 3HaUYCHUS
65 MEPEMEHHBIX B IPOOHO-pallMOHAIbHBIX 1
BBIPOKEHUSIX
Anrebpandeckas n1po0b. JlomycTuMbie 3HaUYCHUS
66 TIEPEMEHHBIX B IPOOHO-PAITMOHAIBHBIX 1
BBIPAKEHUSAX
AnrebOpaundeckas 1po0b. JlomycTuMbie 3HaUYCHUS
67 TIEPEMEHHBIX B IPOOHO-PAITHOHATIBHBIX 1
BBIPAKEHUSAX
68 OCHOBHOE CBOWCTBO airedpandecKkou Ipoou 1
69 OCHOBHOE CBOMCTBO aredpandecKkou 1poou 1
70 CrnosxeHue ¥ BBIYUTaHUE alredpandeckux Apooen 1
71 CrnosxeHue ¥ BBIYUTaHUE alredpandeckux Apooden 1
12 YMHOXEHHUE U JCNICHUE aareOpandecKux apooei 1
73 YMHOXKEHHE U JiefieHHe airedpanyeckux apooei 1
74 YMHOXKEHHE U JiefieHHe alredpanyeckux Apooeit 1
75 Bo3Benenue anredbpandeckoii Jpodu B CTENEHb 1




KonTtponsHast padota no Teme "/[podHo-

76 paloHaIbHbIE BEIPAKEHUS"

7 JpoOHO-panroHaIbHbIE YPABHEHHS

78 Pemenne 1poOHO-paIIOHAIEHBIX YPAaBHEHHIA,
CBOJSIILIUXCS K JIMHEHHBIM YPaBHEHUSIM

79 Pemenne npoGHO-paliioHaNbHBIX YPABHEHUH,
CBOJSIILIMXCA K JIMHEHHBIM YPaBHEHUSIM

80 Pemenne npoGHO-paliioHaIbHBIX YPABHEHUH,
CBOJSIIIMXCA K IMHEHHBIM YPaBHEHUSIM

81 Pemenne npoGHO-paliioHaIbHBIX YPABHEHUH,
CBOJSILUXCA K KBaAPATHBIM YPaBHEHUSIM

82 Pemenne npoGHO-paliioHaIbHBIX YPABHEHUH,
CBOJSILUXCA K KBaAPAaTHBIM YPaBHEHUSIM

83 Pemenne npoOHO-paniMOHATBLHBIX YPAaBHEHUH,
CBOJAIIMXCA K KBAJIPaTHBIM YPaBHEHUSM

84 Pemenne npoOHO-paliMOHAIBEHBIX YPaBHEHUH
METOJIOM 3aMEHbI IEPEMEHHON

85 Pemenne n1poOGHO-paliMOHANBHBIX YPaBHEHUI
METOJIOM 3aMEHbI IEPEMEHHON

86 Pemenne n1po6GHO-paliMOHANBHBIX YPaBHEHUI
METOJIOM 3aMEHbI IEPEMEHHON

87 Pemienne n1po6GHO-paliMOHANBHBIX YPaBHEHUIH
METOJIOM 3aMeHbI IEPEMEHHON

88 Perienne TeKCTOBBIX 33Jau C IOMOULIbIO IPOOHO-
palOHaIbHBIX YPaBHEHUN

89 Perienne TeKCTOBBIX 33a7a4 C MOMOUIbIO IPOOHO-

palnMoHaIbHBIX YpaBHEHUN




Perienne TeKCTOBBIX 337a4 C IOMOUIBIO IPOOHO-

%0 palMOHAIBHBIX YPaBHEHUU

01 Pemenue TekCTOBBIX 3a/1a4 ¢ TOMOLIbIO APOOHO-
palMOHAIBHBIX YPaBHEHHUU

92 Pemenne TekCTOBBIX 3a71a4 ¢ IOMOLIbIO IPOOHO-
palOHAIBHBIX YPaBHEHHUU

03 Pemenne TeKCTOBBIX 33714 ¢ TOMOIIbIO IPOOHO-
palMOHAIBHBIX YPaBHEHUU

94 I'padmueckas uHTEpHIpeTaliis YpaBHEHUH C IBYMS
TepeMEHHBIMU

95 KonTponbnas pabora no teme "IpoOHo-
palMoOHAIbHBIE YpaBHEHUA"

96 Ob6nacTh onpeaeneHuss © MHOYKECTBO 3HaUEHUIN
byHKIIN

97 OO6acTh onpeesieHnsl © MHOYKECTBO 3HAUYCHUIN
byHKIIN

98 CriocoOnl 3aganus GyHKITUN

99 I'paduk dyaxmIm
Utenue cBOMCTB GyHKIIMHU 110 €€ TpaduKy.

100 [Ipumepsl rpadkoB GYHKIHH, OTPaXKaAIOIIUX
pealibHbIE MPOIIECChI

101 OYHKIMH, OTIMCHIBAIOIIUE MPIMYIO B 00paTHYIO
MIPOIMOPIIMOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu

102 OYHKINMH, OTIHCHIBAIOIIUE MPIMYIO B 0O0paTHYIO
MPOMOPIIMOHABHBIE 3aBUCUMOCTH, X TpaduKu

103 OYHKIMH, OTIMCHIBAIOIIUE TPSIMYIO B 00paTHYIO
MPOTMOPIIMOHANIBHBIE 3aBUCUMOCTH, UX TpaduKu

104 OyHkuUA Y = X2 1 € cBoiCcTBa




105 OyHKuMs Y = X2 1 €€ cBOMCTBA 1

106 @yHkuus Y = X3 u €€ cBoICTBa 1

107 OyHKIMS Y =K/X U e€ CBOICTBa 1

108 OyHKIMS Y =K/X U e€ CBOICTBa 1

109 @OyHKIUS Y =VX U €€ CBOMCTBA 1

110 KonTponsnas pabora no teme "®@ynkuun" 1

111 CrerneHb C 1eNIbIM TIOKa3aTeseM 1

112 CBOIICTBa CTENEHU C IIEJIBIM TTOKa3aTesieM 1

113 CBolicTBa CTEMEHHU C 1EIbIM MOKa3aTEIEM 1

114 CBoliCcTBa CTEMEHHM C 1EIbIM MOKa3aTEIEM 1

115 [TpeoOpa3oBaHme BEIpAKEHUH, COTEPIKANTUX 1
CTETICHH C TIEJIBIM ITOKa3aTesieM

116 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
CTETEHH C LEJbIM MOKa3aTeeM

117 [IpeoOpazoBaHue BIPAKEHUM, COACPKAITUX 1
CTETEeHH C LeJIbIM MOKa3aTeeM

118 CraHmapTHBIN BUJ YKCIa

119 CraHmapTHBIN BUJ YKcIa

120 JleicTBUS ¢ ynciIaMu, 3allMCaHHBIMU B CTAHIAPTHOM 1
BU/JIE

121 JleiicTBUS ¢ ynCiIaMu, 3allMCaHHBIMU B CTAHIAPTHOM 1
BU/JIE

122 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, 1
JUTUTETHHOCTh MPOIECCOB B OKPYKAIOIIEM MUPE

123 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA, 1

JJIATCIIBHOCTD MMPOLECCOB B OKPY’KAOMIEM MUPC




PazMepsl 00bEKTOB OKPYKAIOIIETO MHPA,

124 JUTUTETHHOCTh MIPOIECCOB B OKPYKAIOIIEM MHPE

125 JleneHue ¢ 0CTaTKOM

126 CpaBHeHUS TENBIX YHCEIT TI0 MOJIYJII0 HATYpPAIIBHOTO
qucia

127 CpaBHEHUS TENIBIX YHCEIT TI0 MOJIYJIIO HATYpPaIBHOTO
qucia

128 CBoiicTBa CpaBHEHUH IO MOTYJTIO

129 CBoiicTBa CpaBHEHUH IO MOTYJTIO

130 OcTaTKu CyMMBI B IPOU3BEACHHUS 110 TAHHOMY
MOTYJTIO

131 KonTtponpHas padota no temam "Crenenn",

"lenumocTts"

[ToBTOpeHue u o6o6menHue. Pemenre muHEHHBIX
132 HEPaBEHCTB C OJTHOM MEPEMEHHON U CUCTEM
JINHEMHBIX HEPABEHCTB C OJIHOU MEpPEeMEHHON

[ToBTOpenue u o6o6menue. TokaecTBEHHbBIE
133 npeoOpa3oBaHus BRIPAKESHUMN, COACPKAIINX
apu(MeTHYECKIE KBaIpaTHbIC KOPHU

[ToBTOpenue u o6o6menue. TokaeCTBEeHHbBIC

134
peoOpa3oBaHUs PALMOHATIBHBIX BBIPAKEHUH

[ToBTOpeHue u o6o6menue. Pemenue qpo6HO-
palMoOHAILHBIX YPAaBHEHUM, CBOISIINUXCS K

135 JTUHEHHBIM WM K KBAJPAaTHBIM YPAaBHEHUSIM.
Pemenne TeKCTOBBIX 337124 ¢ TOMOIIBIO APOOHO-
paloOHaIbHBIX YpaBHEHUN

[ToBTOpenue u 0600meHne. Pemenne TeKCTOBBIX

136
3aJa4u pa3IUYHbIMU CIOCO0aMHU




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




9 KUIIACC

Ne i/t

Tema ypoka

KoandecTBO 9acoB

Bcero

KonTpoJsbHbie padoThl

BBonHOE noBTOpEHKE

BBonHOE nmoBTOpEHKE

BBonHOE nmoBTOpEHME

BBonHOE nmoBTOpEHKE

BBonHOE nmoBTOpEHME

BBonHOE nmoBTOpEHKE

BBonHOE nmoBTOpEHKE

O NOoOO OB WIN| -

BBonHOE nmoBTOpEHKE

N S N

©

BBoaHoe noBropenue. BBoHass KOHTpOJIbHAS
pabota

[EEN

10

Oynkiusa. CroiicTBa GyHKIUN: HYIH (QYHKITUH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DYHKITHH,
MPOMEXKYTKH BO3pACTaHUS U YOBIBAaHUS (DYHKIIHH,
4&THBIC U HEUETHBIC (YHKITUU, HAUOOJIbIIIee 1
HaMMCEHbIIIee 3HAYCHUS QYHKIIUU

11

Oynkiusa. CroiicTBa GyHKIUMN: HYIH (QYHKIUH,
MIPOMEXYTKH 3HAKOTIOCTOSIHCTBA (DYHKITHH,
MIPOMEKYTKU BO3pACTaHUS U YOBIBAaHUS (DYHKIIHH,
4ETHBIC U HEUETHBIC (DYHKIIMU, HAUOOJIbIIICE U
HauMeHbIIIee 3HaueHus! QyHKIINH

12

[Toctpoenue rpadhuKoB QyHKIIHIA C TIOMOIIHIO
peoOpa3oBaHHiA




[Toctpoenue rpaduKoB PyHKIHI C TOMOLIBIO

13 .
peoOpa3oBaHMiA

14 Ksagpartuslii Tpéxuwien. Kopau kBagpatHoro
TpEXUIICHA

15 Pa3noxxenue kBajipaTHOTO TpEXUIeHa HA JTUHEHHbIE
MHOKUTEITN

16 Pa3noxxeHne kBaJpaTHOTO TpEXUIeHa Ha TMHEWHbIE
MHOKHUTEITN

17 KBanpartuunas ¢pyHKIus 1 €€ cBONCTBa

18 [Tapaboua, KOOpAMHATHI BEPUIMHBI TAPaOOJIbI, OCh
CUMMETPUHU NTapaloJIb

19 [TocTpoenue rpaduka kBagpaTUIHON HYHKIIUU

20 [Toctpoenue rpaduka KBaAPaTHIHON QYHKITIH

21 [TocTpoenune rpaduka KBagpaTHIHON (PyHKIIUH

99 [Tonoxxenue rpaduka KBaapaTUIHON (YHKIIUU B
3aBUCHUMOCTH OT €€ Kod(ppurmeHToB

93 [Tonoxenue rpaduka kBaapaTHIHON HYHKIINH B
3aBUCHUMOCTH OT €€ KO3 puimeHToB

24 Hcnonp3oBanre CBOMCTB KBAIpaTUIHON (DYHKIIUH
JUIS pelIeHUs 3a/1a4

o5 Hcnonb3oBanue CBOMCTB KBAAPATUYHON (DYHKIIMH
JUIS pEIICHUS 3a/1a4

26 Hcnonb3oBanue CBOMCTB KBAAPATUYHON (DYHKIIMH
JUIsL pelIeHus 3a1a4y

97 CreneHHble (PyHKINHU C HATYpaIbHBIMU

IIOKa3aTCJIIMH, UX Fpa(bI/IKI/I U CBOMCTBa




CreneHHbie QYHKIIUU C HATYPATBHBIMU

28 MOoKa3aTesiMu, UX rpaduKu U CBOMCTBA 1

29 Crenennbie QYHKIIUU C HATYPATBHBIMU 1
MOKa3aTessiMu, UX TpaduKd U CBOMCTBA

30 Crenennbie QYHKIIUU C HATYPaTbHBIMH 1
MOKa3aTessiMu, UX TpaduKd U CBOMCTBA

31 Ipadukn Gyskmit: y=Vx , y=3x, y=|x| 1

32 Ipaduxn dyskrmit: y =Vx , y=Vx, y=| x| 1

33 Ipadukn Gyskmit: y=Vx , y=3x, y=|x| 1

34 KounTponbnas pabora no teme "®@yHkuun" 1

35 [TonsiTHE O pelIeHNN HEPaBEHCTBA C OTHOU 1
IepeMEeHHON. MHOKECTBO pEelIeHUI HEPABEHCTBA

36 KBanparHpie HepaBeHCTBA C OJHOM MEPEMEHHOMN 1

37 KBanparHpie HepaBeHCTBA C OJHOM MMEPEMEHHOMN

38 Pemenue HepaBeHCTB rpaduuecKUM METOAOM U 1
METO0/IOM HHTEPBAJIOB

39 Pemenue nepaBeHCTB rpaduuecKUM METOJOM U 1
METO/IOM HHTEPBAJIOB

40 HepaBeHcTBa, conepikaiiyue 3HaK MOTYJIS 1

41 HepaBeHcTBa, conepikaiiyue 3HaK MOTYJIS 1

42 Cucrembl HEpaBEHCTB C OJJTHOM MEPEMEHHOMN 1

43 Cucrembl HEpaBEHCTB C OJIHOM NEPEMEHHOU 1

m Pemenmne TeKCTOBBIX 33714 C TOMOMIBIO 1
HEPaBEHCTB, CUCTEM HEPABEHCTB

45 Pemienmne TeKCTOBBIX 33724 C TOMOIIBIO 1

HCEPAaBCHCTB, CUCTCM HCPABCHCTB




HepaseHnctBo ¢ aiByms niepeMeHHbIMU. Penienue

46 HEpaBEHCTBA C IByMsI IEPEMEHHBIMU

47 I'paduueckuii MeTOI PEIICHUsI CHCTEM HEPABEHCTB
C IByMsl IEPEMEHHBIMU

48 CucreMbl HEpaBEHCTB C JIByMsI IEPEMEHHBIMU

49 KonTponsnas pabora no teme "KBaznparHoie
HepaBeHCTBa"

50 buxBanpaTHbie ypaBHEHUS
[IpuMeprl npUMEHEHN METOI0B PABHOCHIIBHBIX

51 npeoOpa3oBaHMii, 3aMEHbI IEPEMEHHOMH,
rpaduyeckoro MeToja Mpu pelieHuy ypaBHeHuH 3-
i 1 4-11 creneHen
[IpuMeprl npUMeHEHNI METOOB PABHOCHIIBHBIX

59 npeoOpa3oBaHuii, 3aMEHbI TIEPEMEHHOM,
rpagu4ecKoro METo1a MPHU PEIICHUH YpaBHEHUH 3-
i u 4-1 cTeneHen
[Tpumepsl npUMEHEHHI METOA0B PAaBHOCUIIbHBIX

53 npeoOpa3oBaHuii, 3aMEHbI IEPEMEHHOM,
rpauuecKoro MeToia py peleH!uy ypaBHeHuH 3-
i u 4-1 creneHen

54 Pemienne 1poOGHO-paliMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

55 Pemienune 1poOGHO-paliMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

56 Pemienne 1poOGHO-paliMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

57 Pemienne 1poOGHO-palIMOHANBHBIX YPAaBHEHUH U

HCPAaBCHCTB




Pewrenue cucrem ypaBHEHUH C AByMs

58
IIEpEMEHHBIMU

59 Pemenue cucreM ypaBHEHH ¢ IByMsI
[IepEMEHHBIMU

60 Pemrenne npocTenmmx cuCTeM HEJTMHENHBIX
YPaBHEHUH C ABYMS IEPEMEHHBIMU

61 Pemrenne npocTenmmx cuCcTeM HETMHENHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

62 Pemrenne npocTenmmx cCuCcTeM HETMHENHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

63 Pemrenne npocTenmmx cucTeM HETMHENHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

64 ['padmyeckuii MeTo1 pereHus CUCTEMBI
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU

65 I'paduaeckuit MeTo ] pereHus: CUCTEMBI
HEJIMHENHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU

66 CucreMa IByX HEJIMHEHHBIX YPAaBHEHUU C IByMsI
IIEPEMEHHBIMHU KaK MOJEIIb PEAIbHOW CUTYyalluu

67 CucrteMa IByX HEJIMHEHHBIX YPAaBHEHUU C IByMsI
IIEPEMEHHBIMHU KaK MOJEIb PEAIbHON CUTYalluu

68 Cucrema 1ByX HEIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU KaK MOJEIb PEAIbHON CUTYyalluu

69 Cucrema 1ByX HEJTMHEMHBIX YPAaBHEHUH C JIBYMs
IIEPEMEHHBIMU KaK MOJEIb PEAJIbHON CUTYalluu

70 Cucrema HEIMHENHBIX YPAaBHEHU C TapaMeTPOM

71 Cucrema HEIMHENHBIX YPAaBHEHUH C TapaMeTPOM

72 Cucrema HEIMHENHBIX YPAaBHEHU C TapaMeTPOM




[Ipocrenmme HepaBeHCTBA C ABYMs [IEPEMEHHBIMU

73
U UX CUCTEMBI

74 KoHnTpomnsHas pabora o Teme "YpaBHEHHS,
HEpPaBEHCTBA M UX CUCTEMBI"

75 [ToHATHE YNCIOBON MTOCIEN0BATEIBHOCTH.
Koneunsie 1 OECKOHEYHBIE MTOCIIEI0BATEILHOCTH

76 OrpanndeHHas ocIe0BaTeIbHOCTh. MOHOTOHHO
BO3pacTarolas (yObIBaroIas) mocyie10BaTeIbHOCTb
Crioco0Bbl 3a1aHus ITOCJIEA0BATEILHOCTH

77 onucaTeabHbIN, TAOTHYHBIH, C TOMOIIBIO POPMYIIBI
N-rO 4J€Ha, peKYpPPEHTHBIN

78 Apudmernueckas U reoMeTpruecKas Mporpeccuu

79 Apudmernueckas U reoMeTpruecKas Mporpeccuu

80 CBoiicTBa WICHOB apu(METUUECKON U
reOMETPUUYECKON TPOrpecCUii

81 CBoiicTBa WICHOB apu(hMETUUECKON U
reOMETPUUYECKOM TPOrpeccuii

82 ®dopmyitbl N-ro WieHa apuhMEeTUIECKON U
reoOMETPUUYECKON POrpeccuid

83 dopmyitbl N-ro WieHa apuhMEeTUIECKON U
reoOMEeTPUUYECKOH MTporpeccui

84 ®opmysbl N-ro ujieHa apuPMeTHIECKON U
reoMEeTPUUYECKOM Tporpeccuid

85 @opMmysbl CyMMBI IEPBBIX N YJICHOB
apudmMeTHuuecKoil ¥ reOMeTPHUUECKON MPOTrpeCcCHii

86 @opMyIbl CyMMBI IEPBBIX N YJIEHOB

apu(pMeTHYECKON U FeOMEeTPUYECKOM nporpeccuit




@opMyIIbl CyMMBI IIEPBBIX N YICHOB

87 apu(METHYECKON U T€OMETPUIECKOM Mporpeccuit

88 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE BKJIAIbI U
KpPEIUTHI

89 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE BKJIAIbI U
KpPEIUTHI

90 3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE BKJIAIbI U
KpPEIUTHI

o1 3ajaun Ha MPOIIEHTHI, 0AHKOBCKHUE BKJIAIbI U
KpPEIUTHI

92 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE BKJIAIBI U
KpPEIUTHI

93 3ajaun Ha MPOIICHTHI, 0AHKOBCKHUE BKIIAIBI U
KPEIUTHI

94 3amauu Ha POLICHTHI, OAHKOBCKHE BKJIAIbI U
KpPEIUTHI
[IpencraBneHune o CX0AUMOCTH

95 MOCJIEI0BATEIILHOCTH, O CYMMHPOBaHUHT
OCCKOHEYHO YOBIBAIOIICH T€OMETPUUCCKOI
MPOTPECCUU
[IpencraBneHue o CX0AUMOCTH

96 MOCJIEIOBATETFHOCTH, O CyMMUPOBaHUH
0eCKOHEYHO yOBIBAIOIIEH reOMeTpUIeCcKOn
MPOTPECCUu

97 Meroa maTeMaTH4eCKON MHAYKIIUH

98 Meroa maTeMaTHYECKON MHAYKIIUH

99 KonTposnpHas padota no teme "UucnoBble

IOoCIICA0BATCIIBHOCTH U HpOFpeCCI/II/I"




100

Kopens n-i crenenu. CBoiicTBa KOpHS N-i CTENEHN

101 Kopens n-it crenenu. CBoiicTBa KOpHS N-i CTeNEHN

102 Kopens n-it crenenu. CBoiicTBa KOpHS N-ii CTeNeHN

103 Crenenb C pallMOHATIBHBIM MOKa3aTeIeM U eé
CBOMCTBA

104 Cremnensb C pallMOHAJIBHBIM TOKa3aTeIeM U eé
CBOMCTBA

105 CremneHs C pallMOHAJIBHBIM TMOKa3aTeeM U eé
CBOMCTBA

106 ToxnecTBeHHbIe MpeoOpa3zoBaHUs BhIPAKEHUH,
CoZEepKaIIuX KOPEHb N-I CTEIEHU

107 ToxnecTBeHHbIe MpeoOpa3oBaHMs BhIPAKEHUH,
coZEepKalIuX KOPEHb N-I CTEIEHU

108 ToxxnecTBeHHBIC TPEOOpPa30BaHMS BRIPAKEHUH,
coZepKalIuX KOPeHb N-i CTEeHU
ToxxnecTBeHHBIE TPEOOPA3OBAHUS BBIPAKECHUM,

109 COJIEpXKaIUX CTEIICHb C PAIMOHATBHBIM
roKasarejemM
ToxnecTBeHHbIe MpeoOpa3zoBaHMs BhIPAKEHUH,

110 COJIEpXKaIUX CTEIICHb C PAIMOHATBHBIM
roKasaresjemM

111 KonTponsnas pabora no teme "CremneHs ¢
paluMoHalIbHBIM MOKa3atesaem"
[ToBTOpenue u 06061meHue. Uncna 1 BoIYUCICHUS

112 (3amuck, cpaBHEHUE, IEHCTBUS C IEHCTBUTEIbHBIMU

qucjIaMH, YuCJI0oBasa HpﬂMaﬂ)




113

[ToBTOpenue u 06006meHue. Uncna 1 BEIYUCICHUS
(3anuch, cpaBHEHHE, IEHCTBUS C IEHCTBUTEIbLHBIMU
YUCJIaMH, YUCIIOBAs TIPsiMast)

114

[ToBTOpenue u 06061meHne. Uncna u BEIYUCICHUS
(IpOLIEHTHI, OTHOLLEHUS, IPOTIOPLIUHN)

115

[ToBTOpenue u o6o0menue. Yncna u BEIYUCICHUS
(TIpOIIEHTHI, OTHOILEHUS, TPOTIOPLIUN)

116

[ToBTOpenue u o6obmeHre. Ynucna u BEIYUCICHUS
(pelenue 3a1a4 U3 peanbHON KU3HU)

117

[ToBTOpenue u o6obmenne. Ynucna u BEIYUCICHUS
(petenue 3a1a4 U3 peaibHON KU3HU)

118

[ToBTOpenue u o6obmenue. TekcToBbIe 3a7a9n
(peleHye TEKCTOBBIX 3a7a4 apu(PMETHUYECKUM U
anreOpanvecKuM CrocoOaMm)

119

[ToBTOpenue u o6odmenue. TexcToBbIe 3a1a9n
(perreHne TEKCTOBBIX 3a71a4 apU(PMETHIECKUM U
anreOpanvecKuM CrocoOaMm)

120

[ToBTOpenue u o6o0eHne. TeKkcToBbIC 3a7aUn
(penieHue TEKCTOBBIX 33724 apU(PMETUICCKAM U
anreOpanvecKuM Crocooamm)

121

[ToBTOpeHue u 0600meHne. Anredpandeckue
BBIpakeHUs (TIpeoOpa3oBaHue aareOpanvaecKux
BBIPXKCHUH, COJICPIKAIUX CTEICHb C LIETBIM
MOKa3aTeJIeM)

122

IToBTOpenue u o6oOeHue. Anredpanyeckue
BbIpakeHus (mpeoOpa3zoBaHue anredOpandeckux
BBIpaXXEHUH, CO/IEPKAILUX CTETEHb C LIEIbIM
MoKa3aTesem)




123

[ToBTOpenue u o6o0menue. Anredbpanyeckue
BbIpakeHus (mpeoOpa3zoBaHue anredpandeckux
BBIPAKEHUH, coJepkKaIUX apu(pMeTUIECKUM
KBaJIpaTHbIN KOPEHB)

124

[ToBTOpenue u o6o0menue. Anredbpandeckue
BbIpaKeHUs (peoOpa3oBaHue anreOpanyecKux
BBIPAKEHUH, coZepKaluX apupMeTHIECKUM
KBaJIpaTHbIN KOPEHBD)

125

[ToBTOpenue u 06061meHne. Anredpanyeckue
BbIpakeHus (mpeoOpa3oBaHKe LEIbIX U JPOOHO-
paMoOHATFHBIX BBIPAYKCHUH )

126

[ToBTOpeHue u 06006menHne. AnredpandecKue
BbIpakeHus (mpeoOpa3oBaHKe LEIbIX U JPOOHO-
palMOHAIBHBIX BBIPAXKEHU)

127

[ToBTOpeHue u 06obmEeHne. Anredpandeckue
BBIpakeHus (IpeoOpa3zoBaHue MEIbIX U IPOOHO-
paMoOHATFHBIX BBIPAKCHUH )

128

[ToBTOpeHue u 0600meHne. AnredpandecKue
BBIpKCHUS (pa3ioKeHUE MHOTOUYICHA Ha
MHOJKUTEITH, B TOM YHCJIE C UCIIOJIb30BAaHHEM
(hopMysT COKpAIIEeHHOTO YMHOKEHUS)

129

[ToBTOpeHUe u 0000mEeHNe. AnredpandecKue
BBIpXKCHUS (pa3jIoKeHUE MHOTOUJICHA Ha
MHOJKUTEIIH, B TOM YHCJIE C UCIIOJIb30BaHHEM
(hopMyIT COKPAIIEHHOTO YMHOKEHUS)

130

IToBTOpenue u o6oOeHue. Anredpanyeckue
BBIpa)KEHHS (pa3yio’KeHNE MHOTOYJICHA Ha
MHOYXHTEIH, B TOM YHCJIE C HCIOJIb30BaHHEM
(bopMyn COKpaIIEeHHOTO YMHOKCHHS)




[ToBTOpenue u 0606menHne. DyHKIUH (TIOCTPOCHHE,

131 . - 1
CBOMCTBA M3YYCHHBIX (DYHKIIHIA)

132 [ToBTOpenue u o6odeHne. PyHKINHU (TIOCTPOCHUE, 1
CBOMCTBA U3YYEHHBIX (PYHKIINI)

133 [ToBTOpenue u 06o6meHne. OyHKIN 1
(rpaduueckoe perieHne ypaBHEHHH U UX CHCTEM)

134 [ToBTOpenue u o6odmeHne. OyHKIINN 1
(rpaduueckoe pelieHre ypaBHEHUN U UX CUCTEM)

135 Hrorosas koHTpOJIbHAS paboTa 1

136 [ToBTOpenue u 0606menue. yHkun 1
(MoenupoBaHUE PEATbHBIX MPOIIECCOB)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136







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

A.T'. Mep3nsik, B.M. TlonsikoB «Anredpa. 7 kinaccey, «Anredpa. 8 kimacey,

«Anredpa. 9 knacc»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

MeTOJII/I‘IeCKI/IC PCKOMCHIOAINN JIA YIUTCIIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






