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HOACHUTEJIBHAS 3AIINCKA

Anrebpa sBISETCS OOHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIETro
o0Opa3oBaHusA: OHA O0ECIEYMBAET U3YUYCHHUE IPYIUX JUCIHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK M TyYMAaHUTAPHOTO IIMKIOB, €€ OCBOCHHE HEOOXOIUMO IS
MPOJOKEHUsT 00pa3oBaHMs W ISl TOBCEAHEBHOW KWM3HU. PaszButue vy
O0yJalomMXcs HAYYHBIX TPEJACTABICHUH O TMPOUCXOKICHUH U CYIIHOCTHU
anredpanyeckux abCTpaklMil, crnoco0e OTpPaKeHHs MaTeMaTUYECKOM HayKou
SBIICHUI M TIPOIECCOB B TPUPOJE H OOIIECTBE, POJIM MaTEMaTHYECKOTO
MOJICTMPOBAaHUS B HAYYHOM T[IO3HAHUM W B TIPAKTHKE CIIOCOOCTBYET
(GOpMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U Ka4ECTB MBIILICHUS, HEOOXOAUMBIX
JUISL aJanTalid B COBpeMeHHOM IudpoBoMm obmiecTBe. M3yueHnue anreOpbl
o0ecrieurBaeT  pa3BUTHE yMeHHS  HaOMIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIUICHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JICHCTBUS, BBIBOJBI, (HOPMYIUPOBATH
yrBepxaeHusa. OCBOGHHE Kypca anreOpbl 00ecreunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalONIUXCsl: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxnueHusi, 0000IIeHHe W KOHKPETH3aIMio, a0CTparMpoBaHHE W aHAJOTHIO.
OOyuenue anreOpe NpeaNoNaraeT 3HAYUTENBHBIA OO0BEM CaMOCTOSATEIbHON
JESTENBbHOCTH 00YyYaloUUXCsl, TOATOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
0Oy4YaromMUMHUCS SBISIETCS pean3alueil AesITeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpamMmbl y4ueOHOro Kkypca «Ajredpa» yriryOJI€HHOrO
U3Y4YEeHHs] OCHOBHOE MECTO 3aHMMAIOT COJEpP)KaTeIbHO-METOIUYECKUE JTUHUU:
«Yucna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBAECTCS Ha MPOTHKEHUH TPEX JIET U3YyUEHUs Kypca, B3aUMOACHCTBYS €
IPYTMMH €ro JUHUSAMU. B Xone u3ydeHuss Kypca OOydaromIUMCS MPUXOIUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJCTABICHHBIE BO BCEX OCHOBHBIX pazjieliax MaTeMaTHYEeCKOTO
oOpa3oBaHUs H  CHOCOOCTBYIONIME  OBJIAJICHUIO  OOYYarOIIUMHUCS  OCHOB
YHHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. CoJep)KaTelbHOM U CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «AIredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «YWcia W BBIYHCICHUS» CIYXXUT OCHOBOM s
JaJIbHEHIIIET0 U3YYeHHUsT MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOyYaIOLIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaKKe TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCEHEBHOM
KHU3HU. Pa3BUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUs
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMU, (HOpMUPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiell peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHus y4eOHBI MaTepuan TpPYNIUPYETCSs BOKPYT  palMOHAIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaum oOydeHuss anredpe BXOASAT TakKe JdajbHEHIIee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHUS, HEOOXOJUMOIro, B YAaCTHOCTH, MJIf
OCBOCHHUSI Kypca UWH(OpMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHHUsI, CIIOCOOHOCTEN K MaTeMaTUYe€CKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-TparuecKoi JIMHUM HAIEJICHO Ha MOJyYeHHe
oOy4JaromMMHCS 3HAHUN O (YHKIUAX KaK BaKHEHIIEH MaTEeMaTHYECKON MOJeH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obOmectBe. M3ydeHne marepuana CIOCOOCTBYET Pa3BUTHIO Y OOydYarOIIMXCA
YMEHUS UCIOJIb30BATh PA3JINYHbIE BEIPA3UTENBHBIE CPEICTBA A3bIKA MATEMATUKHU —
CJIOBECHOTO, CHMBOJHMYECKOr0, TpadUyecKkoro, BHOCUT BKJaJ B (popmupoBaHue
IPEACTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrnyOnénubrit Kypc anreopbl XapaKTepu3yeTrcs U3YUYEHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOIO ammapara W CBSI3aHHBIX C HHUM METOJOB
pemieHuss 3amady. AnreOpa SBISETCS S3BIKOM JJIsl OMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4YeCKOro mozenupoBaHus. [Ipu
ATOM CaMU OOBEKTH MATEMATHUYECKUX YMO3AKIIOYEHUN M TPUHSITHIE B aireodpe
npaBWiia WX KOHCTPYUPOBAHHS  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHHM
00OCHOBBIBATH M JIOKA3bIBaTh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIUIO,
KpaTKO U HarJSIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM U ydaT UX
npuMeHeHuto. Tem campiM anreOpa 3aHMMaeT OJIHO W3 BEAYIIUX MECT B
dbopMHUpPOBAaHUY HAYYHO-TEOPETUIECKOTO MBIIIJICHUS 00YJIatONTUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercsi y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIIHE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Uucna u BBIUMCICHUS», «ANreOpandeckue BbIpaXEHUA», «YpaBHEHUS W
HEPABEHCTBA», «DYyHKIUNY.

Ha u3ydenne yueOHOTO Kypca «Anredpa» otBoautcs 408 wacoB: B 7 kiacce
— 136 yacoB (4 yaca B Hepeno), B 8 kinacce — 136 yacoB (4 yaca B Henelnw), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Yucsia v BLIYUCTICHUS

Panmonansabie uncna. CpaBHEHHE, YNOPSAIOYMBAHUE W apuPMETHUYECKUE
JNEUCTBUA C pallMOHAIBHBIMU YKcIaMu. YucinoBas npsiMasi, MOJyJIb YKCIa.

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

Pemiennie TexcToBBIX 3aau apudMeTHIecKuM criocobom. Pemenue 3anau u3
peanpbHOM MPAaKTUKU HAa YacTH, Ha IpoOH, HA TIPOLICHTHI, TPUMEHEHHUE OTHOIICHUN
U TMPONMOPLMN MpU PEIICHUH 3a7ad, pElIeHUuEe 3ajad Ha JABWXKEHUe, padory,
MOKYIKH, HAJIOTH.

JenumocTs uenbix uncena. CBoicTBa JETUMOCTH.

IIpocthie U cocTtaBHble uucia. UYETHbIE M HEu€THble uucia. [IpusHaku
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. TlpusHaku AOE€IUMOCTH CyMMBbl U
MPOU3BECHHUS 1IEJIbIX YUCEN MIPU PEUICHUH 3a7a4 C IPAKTUYECKUM COJICPKAHUEM.

HauGonbmuit oOmuii nenurens 1 HaMMEHbIee o0Iee KpaTHOe JBYX UYHCEIL.
B3anmuo npocTeie uncia. AnroputMm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

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

ToxnectBo. ToxaecTBEHHBIE MPEOOPA30BaHUS ANTeOPANIECKUX BBIPAKEHHUH.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorounenbl. MHorouseH craHgaptHoro Bujaa. CTeneHb MHOrOYICHA.
CrnoxeHue, BBIYMTAHHE, YMHOXKEHHE U JeieHre MHorouwieHoB. [IpeoOpazoBanue
LIEJIOT0 BbIpaXeHUsI B MHOrouieH. KopHu MHOrowieHa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JIByX BBIPAKEHHH, Ky0O CyMMBI M KyO pa3HOCTH JBYX BBIPQKEHUW, PAa3HOCTH
KBaJpaTOB JIByX BBIPAXKECHUMW, IMPOU3BEICHUE PA3HOCTH U CYMMBI JBYX
BBIpaKEHU, CYMMa M pa3HOCTh KyOOB JBYX BBIPAKECHUIA.

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

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemeHHo. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEepeMEHHOW. PaBHOCWIBHOCTh ypaBHEHUW. YpaBHEHHE  Kak
MaTeMaTH4ECKasi MOJEIb PEAIbHON CUTYaLNH.



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

VYpaBHeHue ¢ AByMsl epeMeHHbIMU. ['paduk TUHEHHOrO0 ypaBHEHUS C ABYMS
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 TIOJCTAHOBKM M METOAOM ciloxkeHus. Cucrema JABYyX JMHEHWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

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

[IpsimoyrosibHass cuctemMa koopAuHaT. AOcuucca W OpAMHATA TOYKH Ha
KOOpJuMHATHOU TuiockocTu. [Ipumepsl rpadukoB, 3aganubix popmynamu. Urtenue
rpauKOB peasbHbIX 3aBUCUMOCTEH.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (QyHKIMH.
OyHKIMS KAk MaTeMaThyeckas MoJeNb peanbHoro mponecca. O6mactb
omnpejeneHuss W obOnacte 3HaueHW ¢GyHKuMU. CrocoObl 3amaHus (QYHKIHH.
I'paduk dpynkuuu. IloHATHS MakcUMymMa U MUHHUMYyMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMepax peajlbHbIX 3aBUCUMOCTEN.

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

8 KUIACC

Yucia 1 BHIYUCICHUSA

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

[IpencraBneHnss O paclIMPEHUSX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IIE€JNbIX, PAlMOHAIBHBIX, JAEUCTBUTEIbHBIX uyuceld. CpaBHEHHE
yucell. YucaoBble MPOMEKYTKHU.

HedictBust ¢ octatkamu. Octatku creneHed. [IpumeHeHue ocTaTkoB K
PEILICHUIO YPABHEHHM B LIEJIBIX YMCIAX U TEKCTOBBIX 3a/1a4.

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

AuredOpanyeckue BbIpasKeHUsI

AnreOpanueckasi aApoOb. JlomycTUMble 3HAaY€HUS TMEPEMEHHBIX B JIPOOHO-
palMOHANBbHBIX BbIpaKeHUsIX. OCHOBHOE CBOMCTBO airedpamdyeckoil apooOwu.



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

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHU.

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

Crenenbr ¢ 1enbIiM TOKazaTteneM U e€ cBoictBa. IIpeoOpazoBanue
BBIPAXKECHU U, COAEPKAIIUX CTCTICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyna KOpPHEW KBaJApPaTHOIO YpaBHEHUA.
KonndecTBO neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
VYpaBHeHUs, CBOJUMBIE K JIMHEHHBIM YypPAaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHOe ypaBHEHUE ¢ TapaMeTpoM. PellleHne TeKCTOBBIX 331y ¢
MOMOIIBIO KBAJIPATHBIX YPABHEHUI.

JlpoOHO-parimoHaIbHBIE ~ ypaBHEHUs. 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. PelleHne TEKCTOBBIX 3aday 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 y = kx, y=kx + b, y = k/x, y = x3, y = Vx, y = |x| 1 ux cBoiicrsa.
Kycouno-3amannbie GpyHKITUN.

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



Kopenp n-ii cremenn wu ero cBoicrtBa. CTENeHb C PalMOHAIBHBIM
[oKa3areseM U €€ CBOMCTBA.

AJireOpauyveckne BbIpa:KeHH sl

ToxaecTBeHHbIE NPeoOpa30BaHUS BBIPAKEHUN, COAEpXKAIIMX KOpPEeHb N-i
crenieHu. ToxaecTBEHHbIE MPEeOOPa30BAHUS BBHIPAKEHUN, COAEPIKAIIUX CTEIEHb C
palMOHANILHBIM NIOKA3aTEeJIEM.

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

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl mprUMEHEHU METOJI0B PaBHOCHIIHHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOU, rpauyecKoro MEeToAa MpU PEHICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenue apoOHO-paliMOHANBHBIX YPaBHEHUM.

Pemenue cucreM ypaBHEHUH ¢ IBYyMsI IEpeMEHHBIMU. Perienne mpocrenmmx
CHUCTEM HEJIMHEWHBIX YpaBHEHHH C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pelieHns CUCTeMbl HEJIMHEHHBIX YpaBHEHUW C AByMs nepeMeHHbIMH. Cuctema
JIByX HEJIWHEWHBIX YPaBHCHHH C JBYMS MEPEMEHHBIMH KaK MOJElIb pealbHOU
CUTYaIIHH.

UucnoBble HepaBeHCTBA. PellleHne TMHEWHBIX HEpaBEHCTB. J(OKa3aTenbCTBO
HEPaBEHCTB.

KBagpaTHeie HepaBeHCTBa C OJHON IepeMeHHOW. PelieHune KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
IUTsl pallMOHAIBHBIX HepaBeHCTB. [IpocTelilne HepaBeHCTBA € MAPAMETPOM.

Pemiennie TeKCTOBBIX 3a/1a4 C TOMOIIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBl HEpPaBEHCTB C ABYyMsl TepeMeHHbIMH. [ 'paduueckwuii
METO/ PEIICHUS] CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMH.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMiA:  Hynmd  QYHKIWH,  [OPOMEXKYTKH
3HAKOTOCTOSHCTBAa (PYHKITUU, TTPOMEKYTKH BO3pacTaHus W yObIBaHUS (DYHKIINH,
4ETHBIC U HEYETHBIC (DYHKIIMU, HAUOOIIbIIIEe U HAUMEHBIIIee 3HaYCHUS (QYHKITUU.

KBagpatnynas ¢ynkumss u e€ cBoiictBa. lcmonb3oBaHHE CBOWCTB
KBaJpaTUYHOW  (QyHKIMU Uil pemieHust 3amad.  lloctpoenme  rpaduka
kBagpatuyHoii ¢yHKumu. llomokenne rpaduka KBagpaTHUHOHW (YHKIIMU B
3aBHCHMOCTH OT €€ Kod(duuuenTos. ['paduxu Gpynkuuii y =ax2, y = a(Xx —m)’u y
= a(X — m)? +n. IToctpoenue rpadhukoB QyHKIMHI C ITOMOIILIO TPEOOPA30BAHMIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TIOKa3aTeseM N u e€ rpaduk.

YucaoBble M0CJIe10BATEJIbHOCTH U MPOTrPeccuu



[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 LIMBHUJIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

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



TOTOBHOCTBHIO TNPUMEHSTh MAaTEMAaTHYECKUE 3HAHUS B HHTEpPEcax CBOETO
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OLIMOKY U TAKOTO ke MpaBa JPyroro 4eaoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
100aJIBLHOTO XapaKTepa AKOJOTHUECKUX POOJIeM U MyTel UX PeIICHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JeSATEIbHOCTh, B TOM YUCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSITHUS, TUIOTE3bl 00 OOBEKTaX U SIBJICHUAX, B TOM YHUCJIE paHEee HEU3BECTHHIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JIeUcTBUs, (HOPMyIHpPOBATH M OIEHUBATH PUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

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
OPOTUBHOI0), MPOBOJAUTH CAMOCTOSITEJIBHO JIOKa3aTelbCTBA MaTeMaTUYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIaeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHWs, BBIOMpATh Hawboysiee TOAXOMAMHMA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dopMynupoBaTh  BOMNPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
CaMOCTOSITEJIbHO YCTAHABIMBAaTh HCKOMOE U JaHHOE, (OpMHUpPOBaTh TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIINIO, MHEHHUE;

OPOBOJUTh IO CAMOCTOSATENIBHO COCTABICHHOMY IUIaHY OSKCIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OObEKTa,
3aBHCHMOCTEH 00BEKTOB MEXKy COOOH;

CaMOCTOSITEILHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
OpOBEAEHHOTO  HAONIONEHUS, MCCIENOBAaHUS, OKCIEPUMEHTa,  OLCHUBATh
JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 00OOIICHMIA;

OPOTHO3UPOBATh BO3MOKHOE pa3BUTHE IIpoOIecca, a TaKXKe BbIIBUraTh
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 mTpeAcTaBieHUs UHGOpPMALMU M  WIUIIOCTPUPOBATH
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
eI IMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXIEHHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYX/1aeMOW TEMBI,
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
(dopMynHpoBaTh pa3HOTIIACHUS, CBOM BO3PAKEHUS;

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

NOHUMATh U HCIOJb30BaTh MPEUMYIECTBAa KOMAaHAHOW U MHAMBHUAYATbHOU
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,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysibTaTa M KadecTBO CBOEro BKJIaJa B OOLMIl pe3ynbraT Mo
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MOAX0AAX MPUHATUS PEIICHUH (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, SMOLIMOHAJIbHbI 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 HAa 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 SMOLMU IMPU HM3YYEHUHU MATEMAaTHYECKUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy o0yuenus B 7 kjacce 00y4Jaromuiics MoayyuT Claeayronue npeIMeTHbIe
pe3yJIbTaTHI:

Yucsia v BLIYUCTICHUS

Paunnonanbhbie yncia.

[lepexonuth OT ofHOM (OPMBI 3amucu 4Yuces K apyrod (mpeoOpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAIBHBIX YMCEJI, MHOKECTBA 1IE€JIBIX
yucelsl, MHOXKECTBAa pallMOHAJIBHBIX YHUCEN TPU PEUICHUM 3aj]lad, IPOBEICHUU
paccyXIeHU U JOKa3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI MMO3UIIMOHHOMN 3aIMMCH HATYPAJILHOTO YHCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PAllMOHAJIBHBIE YUCIIA.

BoimonHaTh, codyeTas yCTHblE M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue
NEUCTBHS C pPallMOHAIBHBIMHU YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YMCE U IpaBUia
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUH, COJAEpKAIIUX pPalMOHAJIbHbBIE
Yyclia M CTENEHU C HaTypalbHBIM IIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIUYUCIICHUS, COCTABISATh U OLEHUBATH YHCIIOBBIC BBIPAKEHUS
MIpU PEIICHUU MPAKTUUYECKUX 3a/1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OkpyrnisiTh uMciia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKOM CUTyallud, BBIIOJHATh MPUKUIKY M OLEHKY pe3yibTaTa
BBIUMCIICHUM, OLIEHKY 3HAYEHHUM 4YHCIJIOBBIX BBIPAXKCHUH, B TOM 4YHCIIE IIpU
PEILICHUN MTPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apuPMETHUECKUM CHOCOOOM, HCIOJIB30BAThH
TAaOJUIBI, CXEMbl, YEPTEXKH, APYrU€ CpPEACTBA MPEJCTABICHUS MAHHBIX MpU
peLIeHUN 3a7a4.

PemaTe npakTHKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3AHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTHIO BEJIUYWH, IPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



J1eauMOoCTb.

Jloka3bIBaTh U MPUMEHSTH MPU PEUICHUHU 3a]]a4 TPU3HAKU JIETUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PacknaapiBaTh HAa MHOXKUTEIW HATypaJIbHBIC YHCIIA.

CBo0OOIHO oOMEpUpPOBaTh MOHATUSAMH: YETHOE YMCIO, HEYETHOE YHCIIO,
B3aMMHO MPOCTHIC YUCTIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh U HaUMEHbIlIee 00Ilee KpaTHOe
quces ¥ UCTOJIb30BaTh UX MPU PEIICHUH 3a1a4, MPUMEHTh aaroput™ EBkiuaa.

OnepupoBaTh TOHSATHEM OCTaTKa [0 MOJAYJII, TPUMEHSTh CBOMCTBA
CpPaBHEHUU 110 MOYIIIO.

AJire0panyvecKue BbIPaKeHUs

BripaxeHust ¢ nepeMeHHBIMU.

Hcnons3oBaTh anreOpanvecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, MPUMEHSThH
e€ B mpoIiecce 0CBOSHUS Y4eOHOTO MaTepurara.

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX

MEPEMEHHBIX.
Hcnonp3oBaTh  TOHATHE  TOXKJIECTBA,  BBINOIHATHL  TOXKJICCTBECHHBIC
npeoOpa3oBaHus BEIPAKEHUM, IOKA3bIBATh TOXKECTBA.
MHOro4yjeHsbl.

BoeimonHaTe  mpeoOpa3oBaHUS  EIOr0  BBIPAXEHUS B MHOTOYIECH
PUBEJICHUEM MOJOOHBIX CIIAaraeMbIX, PACKPBHITUEM CKOOOK.

BoInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMHU
U ¢ MHOTOWIEHAMHU, IPUMEHSTH (POPMYIIBI COKPAIIEHHOTO YMHOXKEHHs (KBaapaT H
KyO CyMMBbI, KBaJpaT U KyO pa3HOCTH, pa3HOCTb KBaJpPaToOB, CyMMa M Pa3HOCTb
KyOOB), B TOM YHKCJIE JIs1 YIPOIICHUS BEIUUCIICHUN.

Ocy1iecTBIATh Pa3’I0KEHUE MHOTOYIEHOB HA MHOXKHUTEIW C IOMOIIBIO
BBIHECEHHS 32 CKOOKM OOIIETO MHOXKHUTEIS, TPYNIUPOBKH CJIaraeMbIX, MPUMEHSS
(bopMyIIBI COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTs nmpeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 33724
13 MAaTEMAaTHUKU, CMEXKHBIX IPEAMETOB, U3 PEATbHON ITPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJlbHBIMU IIOKA3aTEJSIMU  JJIS
peoOpa3oBaHus BBIPAKCHHIM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeENHBIE ypaBHEHHs C OJHOM IMEPEMEHHOW, NMPUMEHSS NpaBUiIa
repexoaa OT UCXOJHOIO0 YPAaBHEHHUS K pABHOCWIBHOMY eMy. [IpoBepsaTs, siBiseTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[lonOupaTes mpuMepsl Tap YKCEN, SBISIIONIMXCS PEHICHHEM JIMHEHHOTO
YpPaBHEHUS C ABYMsSI IEPEMEHHBIMH.



CtpouTh B KOOpAWHATHOW IJIOCKOCTH TpaduK JIMHEHHOTO YPaBHEHHS C
JIBYMsI TICPEMEHHBIMHU, TIOJB3YSACHh T'PAaPUKOM, TPUBOIUTH TPUMEPHI PEIICHUSI
YpaBHEHHUSI.

PemaTth cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMS IIEPEMEHHBIMH, B TOM
quciie rpaguuecku.

CocTaBnsaTh W pemiaTh JTWHEHHOE YpaBHEHHE WM CUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJa4yd, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y¥l MOJYYCHHBIN pe3ynbTar.

DyHKUUH

KoopauHate! u rpaduky.

N300paxaTh Ha KOOPJAUHATHOHN MPSIMOIN TOUKH, COOTBETCTBYIOIINE 33 IaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YHCIOBBIC MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh ¢ TIOMOMIbIO (DYHKIWA W3BECTHBIE 3aBHCHMOCTH MEXIY
BEJIMYMHAMH: CKOPOCThb, BpPEMs, pAacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumate rpaduyeckuil cmocod MpencTaBlieHUs W aHamu3a MHGOpMaIluH,
U3BJIEKATh U UHTEPIPETUPOBATHh MHPOPMAIIUIO U3 TPA(QUKOB PEAIbHBIX MTPOILIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBoicTBa (GYyHKIMA JJI aHaln3a TpaduKoB peaabHBIX
3aBUcUMoOCTe (Hynu (QYHKIHH, NPOMEXKYTKA 3HAKOTIOCTOSHCTBA (DYHKIIHNH,
IPOMEXKYTKH BO3pAcCTaHHs M YyObIBaHUS (DYHKIIMH, HauOOJbIIEEe M HAMMEHBIIEEe
3Ha4YCHUS (DYHKITUN).

Hcnonb3oBaThk rpaduku Al KCCIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH, TIPH
pElIeHNH 3a7a49 U3 APYTUX YUYCOHBIX MPEIMETOB U PEaTbHOM KU3HU.

K xoniry 00yueHus B 8 kiacce oOydaromuiicst TOTYyYUT CISAYIONUE TPEIMETHBIC
pe3yJIbTaThI:
Yucsa 1 BIYUCICHUSA
HppauronanbsHbie ynca.
[loHnmaTte W HWCHOJIB30BAaTh MPEACTABICHUS O PACIIMPEHUN YHCIOBBIX
MHOKECTB.
CBOOOIHO OMEpPUPOBATH MOHITHIMU: KBAJIPATHBIA KOPEHB, apU(METHICCKUAN
KBaJIpaTHbIM KOPEHb, UPPALMOHAIIBHOE YKCJI0, HAXOJIUTh, OLICHUBATh KBaJpaTHbIE
KOpHU,  MCHOJIB3yS  HpPU  HEOOXOJMMOCTH  KaJIbKYJISTOpP,  BBIIOJHSATH



npeoOpa3oBaHusl BBIPAXKEHUM, COAEpP)KALUIUX KBAJApPAaTHbIE KOPHH, HCIHOJIb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
Yucell JUIsl CPAaBHEHHUSI, OKPYTJIEHUSI M BBIYMCIEHUH, n300paxaTh J1€MCTBUTEIbHbBIE
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

Hcnonb3oBaTh 3amucy OOJBIIMX U MAJbIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amuMchbiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAYECHUS
pEabHbIX BEJIMYMH C UCIIOJIB30BAHUEM PAa3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CBoOOIHO omepupoBaTh MNOHATHEM OCTaTKa IO MOJIYJI0, HPUMEHSThH
CBOMCTBAa CpPABHEHHUU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOHO-palinoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMmble 3HA4YEHUS TMEPEMEHHBIX B JPOOHO-pallMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOWCTBO PallMOHAIIBHON JIPOOH.

BrinmonHaTs npuBeseHne anredpandeckux apoleil K o0iieMy 3HaMeHaTeNo,
CIIOKEHUE, YMHOKEHUE, JIeJIEHUE anre0pandeckux apooei.

BrInosiHATh TOXKIECTBEHHBIE TPE00Pa30BaHUS PAlMOHAIBHBIX BBIPAXKEHUA.

[TpumensTs npeoOpa3oBaHusl BEIPAKEHUN I PELISHUs pa3IMYHbIX 3a/1ay U3
MaTEeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbBHOU IIPAKTUKH.

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHW C LEIbIM  II0Ka3aTesieM, BBINOJHSITH
npeoOpa3zoBaHus BEIPAKECHUN, COACPKAIINX CTENIEHHU C IEJIBIM MTOKa3aTeIeM.

HppaunronanpHble BBIPAXKEHUS.

Haxonutes nonmyctuMble 3HaU€HUSI IEPEMEHHBIX B BBIPAKECHUAX, COACPKALLINX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

BreimonHaTh mpeoOpa3oBaHUS UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBazpaTHble ypaBHEHUS.

Pemiats 1poOHO-palinOHaIbHBIE YPABHEHHUS.

Pemate nMHElHBIE ypaBHEHHs C MapamMeTpaMH, HECIOXKHBIE CHUCTEMBbI
JIMHEMHBIX YPABHEHUH C MMapamMeTpaMH.

[IpoBOaUTE MCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
MpUMEHEHUEM Tpaduuecknx TpencTaBieHuid (yCTaHABIMBATh, WMEET JIH
YpPaBHEHUE WJIA CHCTEMA YPAaBHEHUW PELICHUS, €CIU HMMEET, TO CKOJbKO, H
npodee).



[lepexonuth OT ciiOoBeCHOUN (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIU C TIOMOUIBK0 COCTaBJIEHHUS YPAaBHEHUS WIM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M IOJIYYEHHBIW PE3YJbTaT.

[IprMeHATh, CBOWMCTBA YHCIOBBIX HEPABEHCTB JISI CPAaBHEHUSA, OLICHKH,
peliaTh JIMHEWHbIE HEPABEHCTBA C OJHOM INMEPEMEHHOW M MX CHUCTEMBI, JaBaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonruMaThs ¥ KCMONIB30BaTh (PYHKIMOHAIBHBIC TOHATUS U SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMpEACNsITh 3HaueHWe (YHKIUU TO 3HAYEHUIO
apryMeHTa, ornpeessaTh CBOMCTBa QYHKIMU 10 €€ Tpaduky.

Crpouth rpaduku GyHKIIUNA , OMUCHIBATh CBOMCTBA YUCIOBOW (YHKIIMH IO
e€ rpaduky.

K xoniy obyuenus B 9 kjiacce 00y4Jaromuiics MoayduT CIeayroIIue MpeMeTHbIe
pe3yJIbTaTHI:

Yucia v BbIYMCICHUS

CB0OOHO oOlepupoBaTh TOHATHUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTejieM, HaxOAUTh KOPEHb N-Mi CTENEHH, CTENEHb C
paIlMOHANIHBIM TOKa3aTesieM, HCIHOJb3yd NpU HEOOXOIUMOCTH KaJbKYJSTOP,
IIPUMEHSATH CBOMCTBA KOPHS N- CTEIEHU, CTEIIEHU C PAllMOHAJIBHBIM II0OKA3aTEeJIEM.

Hcnonp30BaTh NMOHATHE MHOMKECTBA JACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a71a4, TPOBEACHUH PACCYKICHUN U JOKa3aTEIIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIBHBIE YHWCIA, OKPYTIATH
JNEUCTBUTEIIBHBIE YNCJIA, BBIIIOJIHATH MPUKHUIKY PE3yJIbTaTa BbBIYMCICHUM, OLICHKY
YHUCIJIOBBIX BBIPAKECHHUI.

AJire0panyvecKne BbIpasKeHU s

CBOOOIHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOpPHU KBaJpaTHOIO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUICH HA JIMHEHMHBIC MHOXHUTEH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJApAaTHBIE YpPAaBHEHUs, YPAaBHEHMS, CBOISIIUECS K
HUM, IpOOHO-pAllMOHATIbHbBIE YPABHEHUS.

PemaTe Heclio)HBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIIOJIb30BATh
METOJ] MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPABEHCTB HAa YUCIOBOM MPSIMOM,
3alMChIBaTh PEIICHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUW C JABYMSI NEPEMEHHBIMHU U
CHUCTEMBI IBYX YPaBHECHHUH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIACTCS JIMHEHHBIM.

PemaTte HeCI0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHH C ITAPAMETPOM.



[IpyuMeHsATh METO/Ibl PAaBHOCHJIBHBIX NMPE0Opa30BaHMI, 3aMEHBI IEPEMEHHOM,
rpaduueckoro MeToJa Npy pelieHu ypaBHEHU! 3-11 U 4-1 cTeneHen.

Pemlate  cucreMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

Pemlate ypaBHEHUs, HEpPABEHCTBA M HX CHCTEMBI, B TOM UYHCIE C
OTpaHUYEHUSMU, HAIIPUMED, B LIEIIbIX YNCIIAX.

IIpoBoauTh McClIeNOBaHUs YPABHEHUN U CUCTEM YPAaBHEHMH, B TOM YUCIIE C
npUMeHeHHeM rpaduyecKux MpeAcTaBieHUd (yCcTaHAaBIMBAaTh, HWMEET JIH
YpPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pELICHUS, €CIM UMEET, TO CKOJbKO, M
npouee).

Pemate TeKCTOBBIE 3aJaud aiareOpamvyeckuM CcrnocodoM C  MOMOIIBIO
COCTaBJIEHUSI YPaBHEHUI, HEPABEHCTB, UX CUCTEM.

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M MX CHCTEMBI JJISI COCTAaBJIECHUS
MAaT€MAaTHYECKOM MOJENN pPEAJIbHOM CUTyallud WM T[PUKIAJHOW 3a7ayH,
MHTEPIPETUPOBATH MOJTYUYEHHbBIE PE3YJIbTAThI B 3aJaHHOM KOHTEKCTE.

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CB0oOOIHO omnepupoBaTh MOHITHSIMHU: 3aBUCUMOCTb, (DYHKIMS, Trpaduk
GyHKIIMK, TpsMas MPONOPUMOHAIBHOCTh, JUHEWHas (QyHKIus, oOpaTHas
IPOMOPLHUOHATIBLHOCTB, Mapadoia, Tunepoosa, KycCouHo-3aqanHas yHKIHs.

UccnenoBarh PyHKIMIO 10 €€ rpauKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OmpeeneHus, MHOXKECTBO 3HAYeHHM, HYIM (QYHKUUH, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJIbIIIEe U HANMEHbIIIEE 3HAUCHUS, ACUMIITOTHI.

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (QYHKIIUNA U3 peaTbHOU KU3HU, GUBHKHU, TEOMETPHH.

Onpenensate moyoxeHue rpaduka KBaJpaTUIHOW (DYHKIMH B 3aBHCHUMOCTHU
oT € Ko PUITMEHTOB.

Ctpoutrp rpaduk  KBaApaTUYHOW  (YHKIMH, OIHKCHIBATH  CBOMCTBA
KBaIpaTU4IHOU (PYHKIMH 10 €€ rpaduKy.

Hcnonb3oBaTh CBOMCTBA KBaIPATUIHOW (DYHKITUU JJIS PEIICHUS 3aa4.

Ha mpumepe kBamparuyHoit pyHKIMU cTpouth Tpaduk ¢pyakiuu y =af(kx +
b) + ¢ ¢ momomrsio peodpazoBanuii rpaduka pynkun y=Ff(X).

WnmroctpupoBaTh C TMOMOIIBI0 TpauKa peanbHYI 3aBUCUMOCTb WIIU
IIPOLIECC IO UX XaPaKTEPUCTUKAM.

ApupmMeTnyecKas U reoMeTpuUYecKasi MPOrpeccuu

CB060OHO OnepUpOBATH MOHATHAMU: TOCIEA0BATEIbHOCTD, apu(pMETHIECKAs
Y TEOMETPUYECKAs IIPOIPECCUM.



3amaBaTh MOCIEJOBATEIBHOCTH PA3HBIMH  CHOCOOAMHU:  OMUCATEIBHBIM,
TaOJIMYHBIM, C TOMOIIbIO (POPMYJIIBI N-TO WIEHA, PEKYPPEHTHBIM.

BbINOJNHATS  BBIYMCIEHHUS C  HUCHOOJb30BaHHEM (OpMya N-ro 4jeHa
apu(pMETHUYECKON U FT€OMETPUUYECKON IPOrPECCHI, CYMMBI MEPBBIX N YJIEHOB.

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amauu, CBA3aHHBIE C YHUCIIOBBIMHU IIOCJIEAOBATEILHOCTAMHU, B TOM
quClie 33a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpA, IUPPOBBIX
TEXHOJIOTHH).

Pacrio3HaBaTh W MNPUBOAUTH MPUMEPBI KOHEYHBIX M  OECKOHEUYHBIX
IIOCJIEA0BATEIIbHOCTEH,  OTPAHUYEHHBIX  IIOCJIEA0BATEILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBaroIIMX) MOCIEI0BATEIHHOCTEH.

NmeTts npencraBieHue 0 CXOAUMOCTH MOCJIEA0BATEIIBHOCTH, YMETh HAXOAUTh
CyMMY OECKOHEYHO YOBIBAIOIIEH reOMETPUUECKON MTPOTrPECCHH.

[IprMeHAT METO MATEMATUYECKOW MHAYKIUMU DU PELICHUU 3a/ay.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposrIe)
i HaumeHoBaHue pa3/iesioB M TeM MPOrPaMMblI Beero Kontpoabsubie | IIpakTuyeckue 06pazoBaTEbHEI
padoThI padoThI
pecypcsbl
1 UNCJIA U BBIUUCJIEHUS. PaiimonanbHbie 11 1
yuca (MOBTOPEHHE)
2 OVYHKIWU. Koopaunatel u rpaduku. yHKINH 17 1
3 AJITEBPANYECKUE BbIPAXKEHUA. 7
BripaxkeHus ¢ mepeMeHHBIMU
4 YPABHEHUS U CUCTEMbI YPABHEHU. 10 1
JIuneitnble ypaBHEHUS
5 UNCJIA U BBIYUCJIIEHUA. Crenens ¢ 6
HaTypaJIbHbIM TOKa3aTesieM
AJITEBPANYECKUE BBIPAXKEHU A.
6 23 1
MHorousneHsl
7 AJITEBPANYECKUE BBIPAXKEHUAL. 14 1
DopMmyIbl COKPAIIEHHOTO YMHOKEHUS
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
9 OVYHKIUWUN. Jluneiinas GpyHKuus 16 1
10 YPABHEHUS U CUCTEMbI YPABHEHU. 14 1
Cucrembl TMHENHBIX YPaBHEHUN
1 [ToBTOpEenue, 06001IeHNE, CHCTEMATHU3ALINS 3 1
3HaHUH
OBUIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 8 0




8 KUIIACC

Ne

~

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMmmbl

KoaudecTBO 4acoB

Bcero
e padoThI

KoHTpoJbHBI

IIpakTU4ecku
e padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTte/ibHbIE

pecypchbl

YPABHEHUA U
HEPABEHCTBA.
HepasencrBa

20 1

UNUCIIA 1
BbIYNCJIEHHMSL.
KBagpartHslii KOpeHb

17 1

YPABHEHUS 1
HEPABEHCTBA.
KBanpaTtHeie
YpaBHEHUS

17 1

AJITEBPANYECKUE
BBIPAXKEHU L.
HpoGHo-
panroHaibHbIC
BBIPKCHUS

17 1

YPABHEHUS U
HEPABEHCTBA.
JpoGHo-
paroHaIbHbIC
ypaBHEHUS

19 1

®YHKLNU

15 1




AJITEBPANYECKUE
7 BLIPAXKEHU AL
Crenenu

14

UUCIIA U
8 BBIYMCJIEHN .
HenmumocTb

IToBTOpEHME,
00001IcHHE,
cUCTeMaTH3aIus

3HAHUHI

10

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

136




9 KUIIACC

N KoimuecTBo yacos
DJIeKTPOHHbIE
n| HauMeHoBaHue pa3aesioB u (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | Tem mporpamMmmblI Bcero o0pa3oBaTre/ibHbIE
ble padoThl ue padoThl
n pecypcsl
OYHKINN 25 1
YPABHEHUA U
HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
YPABHEHUA U
HEPABEHCTBA. o5 1
VYpaBHEHHUsI, HEPAaBEHCTBA U UX
CUCTEMBI
YN CJIOBBIE
[HOCJIIEAOBATEJIbBHOCTHU 25 1
N ITPOI'PECCHUN
AJI'EBPANYECKUE
BBIPAXKEHUS. Crenens ¢ 12 1
palMOHANBHBIM MOKa3aTeIeM
[ToBTOpEHUE, 000OIICHNE, 34 1
cUCTeMaTu3alus 3HaHUH
OBIIEE KOJIMYECTBO YACOB 136 6 0
I10 ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne

~

Tema ypoka

KoaunuecTBo 4acoB

Bcer | KonTpoJubH

0 ble padoThl

IIpakTHyeck
ue padoTsl

JlaTa
H3yUeH
uA

DJIeKTPOHHbIE
nugposbie
o0pa3zoBaTejibH
ble pecypchl

[ToBTOpEHME.
ParmmonanbHble yncia

[ToBTOpEHME.
CpaBHeHue,
YHOPSAOYUBAHUE U
apupMeTHIECKUE
TNIEUCTBUS C
paloHaIbHBIMU
qHclaMu

[ToBTOpEHwUeE.
YucnoBas npsmas,
MOJYJIb YHCIIa

[ToBTOpEHwUE.
[IponieHTHI, 3aMKCh
MIPOIICHTOB B BU/IE
IpoOu 1 ApoOH B BUJIE
MPOIICHTORB

IToBTOpenue. Tpu
OCHOBHBIE€ 3a/1a4U Ha
IIPOLICHTHI




IToBTOpenue. Tpu
OCHOBHBIE 33/1a4¥ Ha
IIPOLICHTHI

[ToBTOpenue. Pemenune
TEKCTOBBIX 33]1a4
apumMeTnIecKuM
croco6om

[ToBTOpenue. Pemenune
3a7a4 U3 peajbHOI
MPaKTUKHU Ha YaCTH,
JpoOH, TIPOLICHTHI,
MIPUMEHEHHE
OTHOIIIEHUU U
MPONOPIUHI MTPU
penieHuu 3aaaqy

[ToBTOopenue. Pemenne
3a7a4 U3 peajbHOU
MPaKTUKU Ha YacTH,
JpOoOH, TIPOLICHTHI,
[IPUMEHEHHE
OTHOIIEHUN U
MPONOPIUHI MTPU
pelIeHnH 3a1a4

10

IToBTOpEHME.
Peanbubie
3aBUCHUMOCTH;
penieHue 3aay Ha
JBIKEHUE, padoTy,
MOKYIIKH, HAJIOTH




11

Kontponsnas pabora
10 TeME
"ParnroHajibHbIE
gucia"

12

Koopaunara Touku Ha
psAMOM

13

YucrnoBble
MPOMEKYTKH

14

YucrnoBble
MPOMEKYTKH

15

Paccrosnne mexy
JIBYMsI TOUKaMU
KOOPAMHATHOW MPSMOK

16

[IpsmoyronsHast
CUCTEMa KOOPAWHAT.
AOcmucca u opaMHaTa
TOYKH Ha
KOOPJIMHATHOM
IUIOCKOCTH

17

[IpssmoyronbHas
CUCTEMa KOOPJAWHAT.
AoOcrucca u opMHaTa
TOYKH Ha
KOOPJIMHATHOM
ILIOCKOCTH

18

ITpumeps! rpadukos,
3aJJaHHBIX (OpMYyJIaMu

19

Yrenue rpaukoB




peanbHBIX
3aBUCUMOCTEN

20

QyHKIMOHAIbHBIC
3aBUCUMOCTH MEXIY
BEJINYNHAMHU

21

[TonsiTne QyHKIMH.
OyYHKIUSA KaK
MaTeMaTH4ecKas
MO/JIENTb PEATHHOTO
nporecca

22

[TonsTie GpyHKUIMU.
DOyYHKIUSA KaK
MaTeMaTH4ecKas
MOZEIIb PEaTbHOTO
mpouecca

23

[Tonsarue QpyHkIwM.
DOYHKIUSA KaK
MaTeMaTH4ecKas
MOJENb peaibHOro
mpotecca

24

OO6utacTh onpeaeseHust
¥ 00J1aCTh 3HAYCHUH

byHKIIH

25

OO6utacTh onpeaeeHust
¥ 00J1aCTh 3HAYCHUH

byHKIIH

26

Crioco0s! 3a1anust
GbyHKIIH




27

I'padux GyHKIHH

28

Kontponsnas pabora
o reme "KoopanHatsl
u rpaduxu. OyHKIun"

29

Beipaxenue ¢
MEPEMEHHBIMH.
3HaueHue BhIPAKEHUS
C TIepeMEeHHBIMHU

30

Beipaxenue ¢
MepEeMEHHBIMH.
3HaueHue BhIPAKEHUS
C TIepeMEHHBIMHU

31

Beipaxenue ¢
[IEPEMEHHBIMU.
3HayeHUE BBIPAKECHUS
C IEPEMEHHBIMU

32

[IpencraBnenue
3aBUCUMOCTH MEXITY
BEJIMYMHAMH B BUJE

hopmyIbI

33

[IpencraBnenue
3aBUCHUMOCTHU MEXTY
BEJIMYMHAMHU B BUJIE

bopMyIbI

34

Brraucnennsa no
bopmynam

35

Brraucnenns no
bopmynam




36

YpaBHeHUE € OTHOU
nepemeHHo. Kopenn
YpaBHEHMUS

37

CpoiicTBa ypaBHEHHII C
OJIHOY IIEPEMEHHON

38

CpoiicTBa ypaBHEHHII C
OJIHOYM IIEPEMEHHON

39

PaBHOCHIBHOCTE
YpaBHEHUU

40

YpaBHeHUE Kak
MaTeMaTH4deCKas
MO/JIENb PEaTbHOM
CUTyaluu

41

Yucno kopHen
JIMHEMHOTO YpaBHEHUS

42

Yucno kopHen
JIMHEMHOTO YpaBHEHHUS

43

Pemienue TeKCcTOBBIX
3a/1a4 ¢ MOMOIIBIO
JIMHEHHBIX YpaBHCHUH

44

Jluneiinoe ypaBHeHue,
cojiepKaliee 3HaK
MOJ1yJIs

45

KonTtponsHas pabora
1o TeMaM "BrlpaxkeHust
C IEpeMEHHBIMU ",
"JIuneiinble
ypaBHeHus"




46

CreneHs ¢
HATypaJIbHBIM
IoKasareyieM

47

CBOJiCTBa CTENEHH C
HaTypaJbHbIM
IoKasareyieM

48

CBOJiCTBa CTENEHH C
HaTypaJbHbIM
roxasarejieM

49

CBOJiCTBA CTENEHH C
HaTypaJbHbIM
oxasareJjieM

50

3anuce 4yncia B
NECITUYHON
HO3UIIMOHHON CUCTEME
CUHCIIEHUS

o1

3anuce umcia B
NECITUYHON
MO3UI[MOHHOM CHCTEME
CUHCIIEHUS

52

OIHOYWIEHBI.
OpnHouneH
CTaHIAPTHOTO BHUJA.
Crenenp 0qHOWIEHA

53

OOHOYJIEHEL.
OnpHowneH
CTaHJIaPTHOTO BUJIA.
CreneHb 0JTHOYJICHA




54

MHOTOYJICHBI.
MHorouJjieH
CTaHJIapTHOTO BHUJIA.
CrereHb MHOTOYJICHA

55

MHOTOYJICHEI.
MHuoroujieH
CTaHJIapTHOTO BHUJA.
CrereHbs MHOTOWJIEHA

56

CrnoxeHnue u
BBIYUTAHUC
MHOTOYJICHOB

57

CroxeHue u
BBIUYUTAHUC
MHOTOYJIEHOB

58

CroxeHue u
BEIUUTAHUE
MHOTOYJIEHOB

59

VYMHOXXEHHUE U IETICHUE
MHOTO4JIEHOB

60

VYMHOXXEHHUE U IETICHUE
MHOTO4JIEHOB

61

YMHOXEHHUE U AeTICHUS
MHOI'OYJICHOB

62

VYMHOXEHHUE U AeJICHUS
MHOTOYJICHOB

63

ITpeo6pazoBanue
IEJIOTO BBIPAXKCHUS B
MHOTOYJICH




64

[IpeoOpazoBanme
IIEJIOTO BBIPAXKCHHUS B
MHOTOYJICH

65

[IpeoOpazoBanme
IIEJIOTO BBIPAXKCHHUS B
MHOTOYJICH

66

KopHu MHOTOUIEHA

67

KopHu MHOTOUIEHA

68

ToxnaecTso.
ToxaecTBEeHHbIE
npeoOpazoBaHus
anreOpanvecKux
BBIPAKEHUI

69

ToxnecTBo.
ToXnecTBEHHBIE
npeoOpazoBaHus
anreOpandecKux
BBIPKCHUI

70

ToxnecTBo.
ToxXnecTBEHHBIE
npeoOpazoBaHus
anreOpanvecKux
BBIPKCHUI

71

ToxnecTso.
ToxxnecTBeHHbBIE
npeoOpa3oBaHMs
anreOpanvdecKux
BBIpaKCHUN




72

ToxnaecTso.
ToxaeCTBEHHBIE
peoOpa3oBaHMs
aNreOpanvIecKux
BBIpAKEHUN

73

JlokazaTeabCcTBO
TOXKICCTB

74

KonTtponsHas pabora
o temaMm "CTernens ¢
HaTypaJbHBIM
nokasareyeMm",
"MuorouneHbI"

75

KBagpar cymmel n
KBaJ[paT Pa3HOCTH ABYX
BBIPAKCHUH

76

KBanpat cymmbl
HECKOJIbKUX
BBIPKCHUI

77

Ky6 cymmbr 1 Ky0
Pa3HOCTH IBYX
BBIPAKCHUI

78

Pasznocth KBaJIpaToB
ABYX BBIpa)KeHI/Iﬁ

79

IIpoussenenue
Pa3HOCTU U CYMMBI
JIBYX BBIPAXXECHUMN

80

IIpoussenenue
Pa3HOCTH U CyMMBI




JBYX BBIpaKECHUN

81

CymMma 1 pa3HOCTb
KyOOB IBYX
BBIpAKEHUN

82

CymMma u pa3HOCTb
KyOOB IBYX
BBIPAKCHUIN

83

Paznoxenue
MHOTOYJIEHA HA
MHOXHUTCIIN

84

[TpousBenenne
Pa3HOCTU CYMMBI IBYX
BBIpAXXEHUH, CyMMa U
pPa3HOCTh KyOOB JIBYX
BBIPAKCHUHN

85

Paznoxenue
MHOTOYJIEHA Ha
MHOXUTEIN

86

Brinecenue o0miero
MHOYHUTENA 3a CKOOKH

87

Meton rpynnupoBKu

88

KonTtponsHas pabora
o teme "dopmyibl
COKpAILEHHOT'O
YMHOXKeHus"

89

JlemnmMoCTh IembIX
yucei. CBoiicTBa
NETUMOCTH




90

JenumocTh 1ebIix
gyucen. CBoiicTBa
JIETUMOCTH

91

[Ipoctble 1 cocTaBHBIE
gucia. Yéturle u
HEYETHBIC YHCIIA

92

[Ipu3naku nenumoctu
Ha2,4,8,5,3,6,9, 10,
11

93

[Ipu3naku nenumoctu
Ha2,4,8,5,3,6,9, 10,
11

94

[Ipu3naku nenumoctu
CYMMBI U
IIPOU3BEACHHUS LENBIX
4KCell IPHA PEIIECHUN
3a1a4

95

HauOosnsmmii o0omuii
JIEITUTEND U
HanMeHbIIIee 0011ee
KpaTHOE JIBYX YHCEI

96

Bzaumuo IIPOCTBIC
qucjia

97

Anroput™ EBxinna.
JleneHue ¢ 0CTaTKOM

98

CpaBHeHI/IH OCIBbIX
YuCei 10 MOAYIIO
HaTypaJIbHOTO YHCJia




Jluneiinas GyHKIM, €&

99 .
CBOICTBA
10 | Jluneiinas GyHKIM, €€
0 CBOMCTBA
10 | Jluneiinas GpyHKIM, €€
1 CBOMCTBA
10 | T'padux nuHeitHON
2 GyHKITIT
10 | T'padux nuHeitHON
3 byHKITIH
10 | T'padux nmuHEHHOM
4 byHKIIAN
10 | T'padux nmuHEHHOM
5 byHKIIMN
10 | TI'paduk pyakmmm y = |
6 X|
10 | TI'paduk yakmmm y = |
7 X|
10 | TI'paduk yakmmm y = |
8 X |
10 | TI'padux byHKIHH Y = |
9 X|
11 Kycouno-3agannbie
0 byHKIIH
11 | KycouHo-3a71aHHbIE
1 GbyHKIIH
11 | KycouHo-3a1aHHbIE
2 GbyHKITIHI




11

KycouHno-3anannsie
GbyHKITII

KontponsHas padora

11 | no Temam

4 "lenumocTs",
"JIuneitHas GpyHKImIS"

11 | VYpaBHeHue c AByMS

) nepeMeHHbIMU

11 | VYpaBHeHue c AByMS

6 TIePEeMEHHBIMHU

11 I'paduk nuHeitHOTO

7 YpaBHEHHUS C JBYyMS
MIepEeMEHHBIMU

1 I'padux nmuHEHHOTO

8 YpaBHEHHUS C JBYyMS
MepeMEeHHBIMU

1 Cucrembl TUHEHHBIX

9 YpaBHEHUH C IBYMS
MepeMEHHBIMU

12 Cucrembl TUHEHHBIX

0 YpaBHEHUH C ABYMs
MIepeMEHHBIMU
I'paduyeckuii meton

12 | pemeHus cucTeMbl

1 JIMHEWHBIX YpaBHEHUN
C IBYMS IEPEMEHHBIMU

12 | T'paduueckuii meroxa

2 PELIEHUS CUCTEMBI




JIMHEWHBIX YPaBHEHUN
C ABYMsI IEPEMEHHBIMU

12

Pemenne cucrem
JIMHEWHBIX YPaBHEHUN
C ABYMsI IEPEMEHHBIMU
METOJIOM IIOJICTAHOBKH
U METOJIOM CIIOKEHUS

12

Pemrenne cucrem
JIMHEWHBIX YPaBHEHUN
C ABYMsI IEPEMEHHBIMH
METOJIOM IOJICTAHOBKH
Y METOJIOM CIIOKEHUS

12

Pemenue cucrem
JINHENHBIX YpaBHCHUH
C ABYMsI IEPEMEHHBIMU
METOJIOM MOJICTAHOBKH
Y METOJIOM CIIOKEHUS

12

Pewenue cucrem
JIMHEHHBIX YpaBHCHUH
C IBYMS IEPEMEHHBIMU
METO/IOM MOJICTAHOBKH
U METOJIOM CJIOXKEHUS

12

Cucrema nByx
JIMHEWHBIX YpaBHEHUN
C IByMsI ITI€pEMEHHBIMU
KaK MOJIEJIb pEAJIbHOM
CUTyaluu

12

KonTtponsHas padborta
o TeMe "CucreMsl




JMHENHBIX ypaBHEHUN"

IToBTOpEHuE N

12 | o006oOuienue.

9 Boipaxkenus ¢
MIePEeMCHHBIMU
[ToBTOpEHUE N

13 | o00600menue. CremneHs ¢

0 HaATYpaJIbHBIM
MOKa3aTeyemM
[ToBTOpEHME N
00001IeHME.
OHOYJIEHBI U

13 | MHOTOYJIEHEL

1 ToxmecTBEeHHEBIE
npeoOpazoBaHus
anreOpandecKux
BBIPAKCHUHN
[ToBTOpEeHuE 1

13 | o6oOmenue. DopMyiibl

2 COKpAaIEHHOTO
YMHOXEHUS
IToBTOpEHUE U

13 o0o0nIeHue.

3 Koopaunats! u
rpaduKH.

IToBTOpEeHue n
13 | o006o0menwue. JInHeiinas
4 byHKIMA U €€

CBOMCTBA




13 | MUroroBas KOHTpPOJbHAS
S) pabota

[ToBTOpEHUE N

13 00o6meHue. Pemenne
CHUCTEM JIMHEUHBIX
YPaBHEHUU C JBYMs

MNEPEMEHHBIMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

136




8 KUIIACC

Ne KosnuyectBo yacos
DJIeKTPOHHbIE
n KoHuTtpois Aara nugposbie
/ Tema ypoka Beer HbIE Tpaxririec myHen o0pa3oBaTeibH
0 KHe padorbl | HA

I padoThI ble pecypchl

Yucnossle HEpaBEHCTBA 1

CBolicTBa YMCIOBBIX 1

HEPABEHCTB

CBolicTBa YMCIOBBIX 1

HEPAaBEHCTB

JlokazaTenbCcTBO 1

HEPaBEHCTB

Hepaenctso ¢

nepemenHoi. Ctporue u 1

HECTPOTHE HEpaBEHCTBA

Hepagenctso ¢

nepemenHoi. Ctporue u 1

HECTPOTHE HEPaBEHCTBA

CrnosxeHue 1 yMHOXKEHUE

YHCIIOBBIX HEPABEHCTB. 1

OneHnBaHue 3HAUYCHUS

BBIPKEHUS

CrnosxeHne 1 yMHOKEHUE

YHCIIOBBIX HEPABEHCTB. 1

OHGHI/IBaHI/Ie 3HA4YCHUA




BBIPAXKCHUS

ITonsATHE O pemeHun
HEpPaBEHCTBA C OJIHOMU
nepeMeHHoM. MHOXKeCTBO
pelIeHu HEpaBEeHCTBA

10

[TonsATHE O pemennn
HEpPABEHCTBA C OJTHOU
nepeMeHHOM. MHOXKeCTBO
pelIeHui HEpaBEeHCTBA

11

PaBHOCHITBHBIE
HEPaBEHCTBA.
HepaBeHnctBo-cnencraue

12

YucnoBsle MPOMEKYTKH

13

JIuHeitHOe HEPaBEHCTBO C
OJHOU IEPEMEHHON U
MHO>KECTBO €r0 PelICHHI

14

Pemnrenue muHENHBIX
HEPaBEHCTB C OJTHOM
MepEeMEHHOM

15

Penrenue muHENHBIX
HEPaBEHCTB C OJTHOM
MepeMEHHOM

16

Peuienne nuHenHbIx
HEPaBEHCTB C OJTHOM
IEPEMEHHOM

17

Cucrembl TUHEHHBIX
HEPABEHCTB C OJIHOM
IEPEMEHHOM




18

CucreMbl JJHHEHHBIX
HEPABEHCTB C OJIHOM
MEPEMEHHOM

19

Pemenne TeKCTOBBIX 3a71a9
C TTOMOIIBIO JIMHEHHBIX
HEPABEHCTB C OJIHOM
MEPEMEHHO N

20

KonTpossHas padbora no
teme "HepaBencrtna"

21

KBagparHslie kopHU

22

Apudmernueckuit
KBaJPaTHBIA KOPEHB U €70
CBOMCTBa

23

ApubmMeTnueckuit
KBaJIpaTHbIA KOPEHb U €r0
CBOMCTBA

24

[Tonsitue
HWPPAIMOHAIBHOTO YHUCIIa.
HeiicTBus ¢
HppaMOHAILHBIMU
YUCIIAMH

25

CBoMCcTBa OEUCTBUH C
HppaMOHAILHBIMU
YHUCIaMU

26

CBolicTBa IEHUCTBUH C
WppalMOHAIBHBIMU
qHCIIaMUA

27

CBolicTBa IEHUCTBUH C




MPPALMOHAIBHBIMU
YUCIIAMU

28

CpaBHeHue
HPPALMOHAIBHBIX YUCEI

29

CpaBHeHue
HPPALMOHAIBHBIX YUCEI

30

MHO%€eCcTBO
I[CﬁCTBI/ITCJ'IBHBIX YUCCII.
[IpencraBnenus o
paciiupCHUAX YU CIIOBBIX
MHOXECTB

31

JomycTuMble 3HaYEHUS
MepEMEHHBIX B
BBIPAKEHUSX,
coJIeprKalIux
apupMeTHIECKUE
KBaJIpaTHbIE KOPHU

32

JlommycTrMble 3HaYCHUS
MIEPEeMEHHBIX B
BBIPAKEHUSX,
coJIeprKalIux
apudmernyeckue
KBaJIpaTHbIEC KOPHU

33

ToxnecTBeHHBIE
npeoOpa3oBaHus
BBIpAXKEHUH, Co/lepKalux
apupMeTHyecKHe
KBaJ[paTHbIE KOPHU

34

ToxaecTBEeHHbBIC




peoOpa3oBaHMs
BBIPAKECHUH, COAECPKAILNX
apudmernyeckue
KBaJIpaTHBIC KOPHU

35

ToxaeCcTBEHHBIE
peoOpa3oBaHMs
BBIPAXKEHUH, COJIEPKAINAX
apupMeTHYECKHe
KBaJpaTHbIE KOPHU

36

ToxaecTBEeHHbIE
npeoOpazoBaHus
BBIPAXXEHUH, COJIEpKAIINAX
apupMeTHIECKHe
KBaJpaTHbIE KOPHU

37

KonTtponpHas padota no
teme "KBaapaTHbIil
KOpEHB"

38

KBanparnoe ypaBHeHHe

39

®dopmyna KOpHei
KBaJPaTHOTO YpaBHEHHUSI.
KommuectBo
JIEMCTBUTEIbHBIX KOPHEH
KBaJIPAaTHOTO ypaBHEHUS

40

®opmyna KopHel
KBaJpaTHOTO YpPaBHEHUSI.
KommuectBo
JIEMCTBUTEIIbHBIX KOPHEU
KBaJpaTHOTO YpPaBHEHUS

41

®opMyiia KOpHEU




KBaJPaTHOI'O YPaBHECHUS.
Koanuectso

JNENCTBUTEIBHBIX KOPHEN
KBaJPaTHOI'O YPaBHEHUS

42

dopmya KOpHEH
KBaJPaTHOT'O YPaBHEHUS.
KommnuecTso
JNENCTBUTEIBHBIX KOPHEN
KBaJPaTHOIO YPaBHEHUS

43

Teopema Buera

44

Teopema Buera

45

YpaBHeHUsI, CBOAUMBIE K
JIMHEWHBIM YPAaBHCHUSM
WM K KBaJPaTHBIM
YpaBHEHUSIM

46

YpaBHeHUsI, CBOAUMBIE K
JIMHEWHBIM YPAaBHCHUSIM
WJIU K KBaJPAaTHBIM
YpaBHEHUSM

47

KBanpatHoe ypaBHeHuE C
rapameTpom

48

Pemenue kBagpaTHbIX
ypaBHEHUH C mapaMeTpaMu

49

Pemienue kBaapaTHbIX
ypaBHEHUH C MapameTpamu

50

Pemienue KBaApaTHBIX
ypaBHeHHﬁ, COACpIKaAIUX
3HAaK MOIYJI




51

Pemrenne kBagpaTHbIxX
YpaBHEHUH, COAEPKAIIUX
3HaK MOJYJIS

52

YpaBHEeHHE Kak
MareMaTudeckas MoJeib
peanbHOM CUTYalluH

53

Pemnrenue TeKCTOBBIX 3a/1a4
C MTOMOUIBIO KBaAPATHBIX
YpaBHEHUU

54

KonTposbnas pabora no
teme "KBagparHbie
ypaBHeHUA"

55

PammmonansHEBIE
BBIPAKECHUS

56

ToXnecTBEHHBIE
npeoOpazoBaHus
paloHaIbHBIX
BBIPKCHUI

57

ToXnecTBEHHBIE
npeoOpazoBaHus
paloHaIbHBIX
BBIPKCHUI

58

ToxnecrBeHHbIE
npeoOpa3oBaHus
palMOHaIbHBIX
BBIpaKECHUN

59

ToxnecTBeHHBIE
npeoOpa3oBaHms




palMOHAIbHBIX
BBIPAXKCHUI

60

AnreGpandeckas Jpo0Os.
JomycTuMble 3HaYEHUS
MEepEMEHHBIX B JPOOHO-
panroHaTbHBIX
BBIPKCHUSAX

61

Anrebpaundeckas 1poOb.
JomycTuMble 3HaYEHUS
MIEPEMEHHBIX B IPOOHO-
paIMoHaIbHBIX
BBIPAKEHUSAX

62

Anrebpaunyeckas 1po0Ob.
JlomycTuMBbIe 3HaYEHUS
TepEMEHHBIX B IPOOHO-
paloHaIbHBIX
BBIPAKEHUSAX

63

OCHOBHOE CBOMCTBO
anreOpandecKoi 1poou

64

OCHOBHOE CBOMCTBO
anreOpandecKoit 1poou

65

CrnosxeHue U BBIYUTaHUE
anredpandeckux apoodei

66

Crnos>xeHue ¥ BEIYUTAHHE
anreOpandeckux Jpooei

67

YMHOKEHHE U JIeTICHUE
anreOpandeckux pooei

68

YMHOXEHHUE U JIeTICHUE




anreOpandeckux aApooeit

69

VYMHOXKEHHUE U JICTICHUE
anreOpandeckux Ipooei

70

Bossenenune
anreOpandeckoit 1podu B
CTCIICHb

71

KonTpossHas pabora no
teme "JIpoGHo-
paloHaIbHbIE
BBIpakeHus"

72

JpoOHo-panroHaIbHbIE
YpaBHEHUS

73

Pemenue nmpoGHo-
paIoHaIbHBIX
YpaBHEHUH, CBOSIINXCA K
JIMHEWHBIM YPAaBHCHUSIM

74

Pemenne mpoGHo-
paIMOHAIBLHBIX
YpaBHEHUH, CBOJISLINXCS K
JIUHCHHBIM ypaBHCHHUSAM

75

Pemenne mpoGHoO-
paIMOHAIBHBIX
yYpaBHEHHM, CBOISIINXCS K
JMHEWHBIM YPaBHCHUSM

76

Pemenue npo6Ho-
parroHaATLHBIX
YpaBHEHHH, CBOJISIINXCS K
KBaJIpaTHBIM YPaBHEHUSIM




7

Pemenue npo6HO-
palMoOHaIbHBIX
YpaBHEHUH, CBOJSIIMXCS K
KBaJPaTHBIM YPaBHEHUSIM

78

Pemenue npoGHo-
panMoHaIbHBIX
YpaBHEHUH, CBOASIINXCA K
KBaJPaTHBIM YPaBHEHUSIM

79

Pemenue npoGHo-
palMOHAIBHBIX YPABHEHHI
METOJ0M 3aMEHBI
MepEMEHHO N

80

Pemenue nmpoGHo-
palMOHAIBHBIX YPABHEHHI
METO/IOM 3aMEHbI
MepEeMEHHO N

81

Pemenne mpoGHo-
panMoHAIBHBIX YPaBHCHUM
METOJIOM 3aMECHBI
MepEMEHHOM

82

Pemenne mpoGHoO-
paloHaIbHBIX YpaBHEHUN
METO/IOM 3aMEHbI
MepeMEHHOM

83

Pemienue TekcToBBIX 3a1a4
C MOMOIIBIO JPOOHO-
panMoHaNbHBIX YpaBHEHUN

84

Penienne TeKCTOBBIX 3ada4
C IIOMOIIIBIO I[pO6H0-




palMOHAIBHBIX YPaBHEHUU

85

Pemenue TekCTOBBIX 33124
C TIOMOIIIBIO IPOOHO-
palMOHAIBHBIX YPaBHEHHUU

86

Pemenue TekCTOBBIX 33124
C IOMOIIIBIO IPOOHO-
palMOHAIBHBIX YPaBHEHUU

87

Pemnrenue TeKCTOBBIX 3a/1a4
C TIOMOIIIBIO IPOOHO-
palMOHAIBHBIX YPABHEHHI

88

Pemrenue TeKCTOBEIX 3a1a4
C TIOMOIIBIO IPOOHO-
palMOHAIBHBIX YPABHEHHI

89

I'paduaeckas
MHTEpIIpEeTAIHs
YpaBHEHUH C IBYMSI
MIepeMEHHBIMU

90

KounTponsnas pabora no
teme "JIpoGHo-
paloHaIbHbIC
ypaBHEHUS"

91

OO6utacTh onpeaeseHus u
MHO>KECTBO 3HAUCHUN

byHKIIH

92

OO6nactp onpeneneHus u
MHO>KECTBO 3HAaYCHUU

GbyHKIIH

93

CrocoObI 3amaHus




byHKIHII

94 | TI'paduk pyHkuUM
Yrenue cBOMCTB (yHKINU
o e€ rpaduky. [Ipumeps

95 | rpadukoB GpyHKIHUH,
OTpaKaIOIINX peabHbIC
MIPOLIECCHI
OYHKIMYU, ONTUCHIBAOLINE

96 MPSIMYIO U 0OpPaTHYIO
MPONIOPIIHOHATEHBIC
3aBUCHUMOCTH, UX TpaduKu
OyYHKIMHU, OTTUCHIBAIOIINE

97 MpsIMYIO U 0OpaTHYIO
PONOPIIMOHAJIEHBIE
3aBUCUMOCTH, UX TpaduKu
OyYHKIMHU, ONTUCHIBAIOLINE

08 MPSIMYIO U 00paTHYIO
IPONOPLMOHAIIbHBIE
3aBHCUMOCTH, UX I'paduKu

99 OyHKIMA y = X2 U €€
CBOMcTBa

10 | Oyukuus y =x2 u eé

0 CBOICTBa

10 | Oynkums y =x3 u eé

1 CBOICTBa

10 | Dynkuusa y =x/x u eé

2 CBOICTBa

10 | Dynkuusa y =x/x u eé




CBOICTBA

10 | ODynkuwms y =vx u eé

4 CBOIiCTBa

10 | KonTposbHas paboTa 1o

5) teMe "OyHKun"

10 | CreneHs ¢ HeIBIM

6 MoKa3aTeyemM

10 | CsoiicTBa CTEIEHH C

7 IICIBIM ITOKa3aTeIeM

10 | CsoiicTBa CTEIEHH C

8 LIEJIBIM [TOKa3aTeIeM

10 | CsoiicTBa CTEIEHH C

9 LIEJIBIM [TOKA3aTeIeM
[TpeobpazoBanue

11 | BwIpakeHHUM, COACPKAIINX

0 CTENECHH C I[EJIBIM
IMOKa3aTeyeM
[IpeobpazoBanue

11 | BeIpakeHHUH, COACPIKAIINX

1 CTENEHH C LIEJIBIM
[IOKa3aTeJIeM
[IpeobpazoBanue

11 | BwIpakeHHUH, COACPKAIINX

2 CTEIIEHH C IEJIBIM
MoKa3aTeyemM

11 .

3 CranmapTHBINA BU YHCIIa

11 | CrangapTHbIi BUI YKcTa




JleicTBus ¢ yuciamu,

11

5 3aIMCaHHBIMH B
CTaHJApTHOM BH/JIC

11 JelicTBus ¢ ynciiamu,

6 3aIMCaHHBIMH B
CTaHJapTHOM BH/JIC
Pa3mepsr 00beKTOB

11 | oxpyxarouiero Mupa,

7 JUTUTEIBHOCTh MPOLIECCOB
B OKpY)KaloIlleM MUpe
Pa3mepsr 00beKTOB

11 | oxpyxaromiero Mupa,

8 JUTUTEIIBHOCTD MPOIIECCOB
B OKpY)KaroIllleM MUpe
Pa3mepsr 00beKTOB

11 | okpyxkaromero Mupa,

9 JUTUTEIBHOCTh IIPOIIECCOB
B OKPY)KaroIlleM MUpe

12

0 Jlenenue ¢ ocTaTKOM

12 CpaBHEHUS IIENIBIX YHCET

1 10 MOJYJIIO HATYpajJbHOTO
qrcna

12 CpaBHEHUS TIENBIX YHCET

5 M0 MOJYJIIO HATYpaJbHOTO
qrcna

12 | CsoiicTBa cpaBHEHUH 10




MOJYJIIO

12 | CgaoiicTBa cpaBHEHHH 110

4 MO1yJIEO

12 OcTaTKku CyMMBI U

5 MIPOU3BEICHUSI 110
JTAHHOMY MOTYJTIO

12 KonTpossHas pabora no

5 Temam "Crerenu",
"lemumocTs"
[ToBTOpEHME N
0000mIeHMe. Pemenne

12 JIMHEWHBIX HEPABEHCTB C

7 OJHOU MEPEMEHHON U
CHUCTEM JIMHEHHBIX
HEpPABEHCTB C OJIHOM
MepEMEHHO N
[ToBTOpEeHUE 1
0000m1enne. Pemenne

12 JIMHEWHBIX HEPABEHCTB C

3 OJHOU MIEPEMEHHON U
CHCTEM JIMHEHHBIX
HEPaBEHCTB C OJTHOM
MepeMEHHOM
IToBTOpEHUE U
o0o0nIeHue.

12 | ToxnaecTBEeHHEIC

9 npeoOpa3oBaHus

BBIPAXXECHUH, Co/lepKalux
apupMeTHyecKHe




KBaJIpaTHbIE KOPHU

13

IToBTOpEeHuE
o0o0Omenue. Pemenne
KBaJPaTHBIX YPABHEHUH.
Pemenue TekCTOBBIX 33124
C MMOMOIIBIO KBAJAPATHBIX
YpaBHEHUU

13

[ToBTOpEHUE M
00o0menue. Pemenue
3a7a4 U3 peaJbHON KU3HU

13

[ToBTOpEHUE N
006o6mIeHME.
ToxaecTBEeHHbIE
npeoOpazoBaHus
palMOHaIbHBIX
BBIPAKCHUH

13

[ToBTOpEeHuE 1
00o00m1enne. Pemenne
JTPOOHO-PAIIMOHATIEHBIX
yYpaBHEHUH, CBOJAIINXCS K
JIMHEHHBIM HIIH K
KBaJIpAaTHBIM ypaBHEHUSIM.
Perienne TeKCTOBBIX 3a1a4
C TIOMOIIBIO IPOOHO-
paloHaIbHBIX YpaBHEHUN

13

IToBTOpEeHue n
o0oOmenue. Pemenne
TEKCTOBBIX 33]1a4
Pa3IUYHBIMU CIIOCOOAMU




13 | HroroBast KOHTPOJIbHAS

S) pabota L
13 [ToBTOpEHUE N
6 o0oOmieHue. PeHIEiHI/IC 1
3a7a4 U3 PEaNbHOM KU3HH
OBUIEE KOJIMYECTBO 136

YACOB I10 ITPOTPAMME




9 KUIIACC

Ne

~

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHuTtpois
HbIE
padoThI

IIpakTHyec
KHe
padoTsI

Jara
H3y4eH
us

DJIeKTPOHHbIE
nugposbie
o0pa3oBareJib
HbIe pecypchl

Oynkiusa. CBoicTBa QYHKIINN:

HYJIH (QYHKIHH, TPOMEKYTKA
3HAKOMOCTOSIHCTBA (DYHKITNH,
MIPOMEKYTKHA BO3pPACTAHUS U
yObIBaHUS (QYHKIINH, YETHBIE U
Heu€THBIC QYHKITUH,
HauOoJIbllIee U HaUMEHbIIEE
3Ha4YeHHs (PYHKITUH

Oynkiusa. CroiicTBa QYHKITNN:

HYJIH (QYHKIHH, TPOMEKYTKA
3HAKOMOCTOSIHCTBA (PYHKIINH,
MIPOMEKYTKHA BO3PACTAHUS U
yObIBaHMS (DYHKIIUU, YETHBIC U
HEedETHBIC (PYHKITUH,
HanOOJIbIIICe U HAUMEHbIIIEE
3Ha4YeHUs (PYyHKIUU

[TocTpoenue rpadguxon
GyHKIUH C TOMOIIBIO
npeoOpa3oBaHU

IToctpoenue rpapukos
GyHKIUH C TOMOIIBIO




peoOpa3oBaHMA

Ksagparusiii Tpéxunen. Kopau

KBaJpaTHOI'O TPEXWICHA

Paznoxenue kBagpaTHOro
TpEXUJICHA Ha JIMHEIHBIE
MHOKHUTEIH

Paznoxenue kBapaTHOro
TpEXUJICHA Ha JIMHEIHBIE
MHOKHUTEIN

KBanparuunas ¢pyHkuus u eé

CBOMCTBA

[Tapabosa, KoOpIUHATHI
BEPIIMHBI Tapaboibl, 0Ch
CUMMETPHUH TTapadoJIbl

10

[TocTpoenne rpaduka
KBaJ[paTHIHOM pyHKIIMH

11

[TocTpoenne rpaduka
KBaJ[paTUIHOU DyHKIIMH

12

[TocTpoenue rpaduka
KBaIpaTUYHON QYHKUINU

13

[TonosxeHue rpaduka
KBaJ[paTUYHOU (DYHKIIUU B
3aBHCHUMOCTH OT €€

ko3 durmeHTon

14

[Tonoxenue rpaduxa
KBaJIpaTUYHOM (YHKIIUU B
3aBHCHUMOCTH OT €€

K03 UITUEHTOB




15

Hcnonb3oBaHue CBOUCTB
KBJIpAaTHYHOUN QPYHKIIUU 151
penieHus 3aaa4

16

Hcnonp3oBaHue CBOUCTB
KBQJIpATHYHOUN PYHKIIUU JJIsI
penieHus 3aaa4

17

Hcnonb3oBaHuie CBOUCTB
KBaJIpaTUYHON QPYHKUUU 1JIs
pernieHus 3aaa4

18

Crenennble QyHKIUH C
HaTypaJIbHBIMU NOKa3aTENSIMU,
uX rpaduKu 1 CBOHCTBA

19

Crenennble QyHKIUH C
HaTypalbHBIMH NT0Ka3aTeIAMHU,
WX rpaduKu U CBOMCTBA

20

Crenennbie QyHKIMH C
HATYpaJIbHBIMH ITOKA3aTEISIMH,
uX rpadMKu ¥ CBOMCTBA

21

Crenennbie QYyHKIUH C
HaTypaJIbHBIMU TIOKa3aTeNAMU,
uX rpaduKu 1 CBOHCTBA

22

I'paduku Gpyskmmit: y = Vx , y
=3x,y=|x|

23

I'paduku pynkuit: y =Vx , y=
Wx, y=|x|

24

Tpaduxu QyHKImit: y = VX, y
=3x,y=|x|

25

KonTtponpHas pabota o Teme




"q)}IHKI_II/II/I"

ITonsATHE O pemeHun
HEpPaBEHCTBA C OJTHOMU

26 .
rnepeMeHHOM. MHOXKeCTBO
pelIeHu HEpaBEHCTBA

27 KBanparHbsle HepaBeHCTBa C
OJIHOYM ITEPEMEHHON

28 KBagparHsle HepaBeHCTBa C
OJIHOY IIEPEMEHHON
Pemrenne HepaBeHCTB

29 | TpadUYeCKUM METOJIOM U
METOJIOM HHTEPBAJIOB
Pemrenne HepaBeHCTB

30 | rpaduyeckuM METOJIOM U
METOJIOM UHTEPBAJIOB

31 HepasenctBa, coaepxaiiue
3HaK MO

32 HepageHnctBa, conepxaiue
3HaK MO

33 Cucrembl HEpaBEHCTB C OJJTHOU
MepeMEHHOM

34 Cucrembl HEpaBEHCTB C OJTHOM
MepeMEHHOM
Pemrenne TekcToOBBIX 3a7a4 ¢

35 | TOMOUIBIO HEPABEHCTB, CUCTEM
HEPaBEHCTB

36 Pemrenne TeKCTOBBIX 3a7a4 €

IOMOIIIBIO HEPABCHCTB, CUCTCM




HEpPABEHCTB

37

HepasenctBo ¢ nByms
nepeMeHHbIMU. Perienue
HEPABEHCTBA C IBYMs
[IepEMEHHBIMU

38

I'padmgeckuit MeTo | pereHUs
CUCTEM HEPaBEHCTB C JIBYMsI
MIePEeMECHHBIMU

39

Cucrembl HCPAaBCHCTB C IBYMsI
MNEPEMEHHBIMHA

40

KonTpossHas pabora no teme
"KBagparHsle HepaBeHCTBA"

41

bukBanpaTHbie ypaBHEHUS

42

[Tpumepsl npuMeHeHUI
METO0/I0B PAaBHOCUJIbHBIX
npeoOpa3oBaHMii, 3aMEHBI
epeMeHHOH, TpauIecKoro
METO/1a IIPU PelIeHUN
ypaBHeHUH 3-1i U 4-i1 cTeneHei

43

[Ipumepsl npuMeHeHUIA
METOJIOB PABHOCHJIbHBIX
peoOpa3oBaHuii, 3aMEHbI
IepeMEeHHOH, rpaduyeckoro
MeTo/ia NPU peLIeHUN
ypaBHeHu# 3-i u 4- cTeneHen

44

[IpuMepsl npUMeHEeHMI
METOJI0B PaBHOCHJIBHBIX
peoOpa3oBaHuil, 3aMEHbI




NepeMEeHHOH, rpaduIecKkoro
MeTO/1a MPH PEeLICHUN
ypaBHeHUH 3-11 1 4-11 cTeneHen

45

Pemenue npoGHo-
palroOHaJIbHBIX ypaBHeHI/If/'I nu
HEPaBEHCTB

46

Pemenue npoGHo-
palrOoHaJIbHBIX ypaBHCHI/Iﬁ n
HEPaBEHCTB

47

Pemenue npoGHo-
paI_[I/IOHaJ'II)HI)IX ypaBHeHI/Iﬁ nu
HEPABEHCTB

48

Pemenue npoGHo-
paIMoHaIbHBIX YPAaBHCHHUN 1
HEPABCHCTB

49

Pemenue cucrem ypaBHeHUM €
JBYMsI IEPEMEHHBIMU

50

Pemenue cuctemM ypaBHEHU €
JBYMsI IEPEMEHHBIMU

51

Pemenue npocrenmux cucrem
HEJIMHENHBIX YPaBHEHUH C
JIBYMSI IEPEMEHHBIMU

52

Pemenne npocremmx cucrtem
HEJIMHENHBIX YPaBHEHUH C
JBYMSI IEPEMEHHBIMU

53

Pemenue npocrenmux cucrem
HEJIMHENHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU




54

Pemrenne npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU

55

I'padmgeckuit MeTo | pereHUs
CHUCTEMBbI HEJTMHEHHBIX
YPAaBHEHUU C JBYMS
nepeMeHHbIMU

56

I'paduueckuit Mmeros pereHus
CHUCTEMBI HEJTUHEHMHBIX
YpaBHEHUU C IBYMsI
TepeMEHHBIMU

57

CucreMa IByX HETMHEMHBIX
YpaBHEHUH C IBYMSI
IIEPEMEHHBIMU KaK MOJIEIIb
peanbHOM CUTyalnu

58

CucreMa IByX HETMHEMHBIX
YpaBHEHUH C IBYMsI
MePEMEHHBIMHU KaK MOJICITb
peanbHOM CUTYyaIuu

59

CucreMa JIByX HEJTMHEHMHBIX
YpaBHEHUH C IByMsI
MePEMEHHBIMHU KaK MOJICITb
peaIbHOM CUTYalNH

60

Cucrema 1ByX HEJIMHENHBIX
YpaBHEHUH C ABYMs
MEPEMEHHBIMU KaK MOJIEIb
peanbHOM CUTyaluu

61

Cucrema HEIMHEHHBIX
ypaBHeHI/Iﬁ C nmapamMeTpomM




62

Cucrema HeJIMHENHBIX
YPaBHEHUH C ITapaMeTpoM

63

Cucrema HeJIMHEHHBIX
YPaBHEHUH € ITapaMeTpoOM

64

[Ipocrenmme HepaBeHCTBA C
ABYMA ICPEMCHHBIMU U UX
CHUCTEMBI

65

KonTposbHas pabora no teme
"VYpaBHEHHUsI, HEpaBEHCTBA U UX
cucreMsr"

66

IToraTre yncIoBOM
MOCJIEA0BATEIHLHOCTH.
Koneunsle u 0OeckOHEYHBIE
MOCJIEA0BATENLHOCTH

67

OrpanuueHHas
MOCJIEIOBATEIBbHOCTb.
MOHOTOHHO BO3pacTaroas
(yObIBaro1as)
MOCJIEIOBATEILHOCTh

68

CnocoObl 3agaHus
MOCJICIOBATECIIbHOCTH
OIMCATEIbHEIN, TAOJUYHBIN, C
MOMOIIBI0 (POPMYIIBI N-TO
4JieHa, peKYpPPEHTHBIN

69

Apugpmernueckas u
reOMEeTpHUYEecKas IPOrpeccun

70

Apugpmernueckas u
reoMeTpHUYecKas MPOrpeccun




71

CBoiicTBa 4JIEHOB
apu(METHYECKON U
r€OMETPUUYECKON MTPOrpeCCuit

72

CBoiicTBa 4JIEHOB
apu(METHIECKON U
r€OMETPUUYECKON MTPOrpecCuit

73

@OopMyIIBI N-TO YIEHA
apudmeTnyeckoil u
F€OMETPUUYECKON MPOrpeCCUit

74

@opMyIIbI N-TO YJIEHA
apudmeTnyeckoil u
T€OMETPHUUYECKON MPOTrPeECCUi

75

@opMyIIbI N-TO YJIEHA
apupMETHIECKON U
reOMETPUUYECKON TPOrpeccuid

76

Dopmysbl CyMMBI IEPBBIX N
YICHOB apu(PMETHIECCKON 1
reoOMETPUUYECKO TPOrpeccuii

77

DopMmysbl CyMMBI IEPBBIX N
4JIeHOB apu(pMeTnyeckoii u
reoOMETPUUYECKON TPOrpeccuid

78

Dopmysbl CyMMBI IEPBBIX N
4JIeHOB apu(PMeTHYecKoii u
reoMEeTPUUYECKOM porpeccuii

79

33,[[21‘{1/1 Ha ITPOLCHTHI,
0aHKOBCKHE BKJIaJIbl U KPECAUTHI

80

33,[[21‘{1/1 Ha IMPOLCHTHI,
0aHKOBCKHE BKJIaJIbI 1 KPECANUTBI




81

3asauy Ha IPOLIEHTHI,
0aHKOBCKHUE BKJIAIbl M KPEAUTHI

82

3aauy Ha MPOLIEHTHI,
0aHKOBCKHE BKJIAIbI M KPEAUTHI

83

3asauy Ha MIPOLIEHTHI,
0aHKOBCKHE BKJIAIbI M KPEAUTHI

84

3aauy Ha MPOLEHTHI,
0aHKOBCKHE BKJIAIBI M KPEAUTHI

85

3aauy Ha MPOLIEHTHI,
0aHKOBCKHE BKJIAIBI M KPEIAUTHI

86

[IpencraBnenue 0 CXO0AUMOCTH
MIOCJIEI0BATENLHOCTH, O
CYMMHUPOBaHUH OECKOHEYHO
yOBIBaOIIEH TEOMETPUUECKON
Mporpeccuun

87

[IpencraBnenue 0 CXO0AUMOCTH
MOCJIEIOBATENLHOCTH, O
CYMMHUPOBaHUH OECKOHEYHO
yOBIBAOIIEH T€OMETPUUECKOM
MpOrpeccuun

88

Mertoa MaTeMaTHYECKON
WUHIYKIAU

89

Mertoa MaTeMaTHYECKON
WHIYKIAU

90

KonTponpHas paboTa mo Teme
"YuciioBele
MMOCICA0BATCILHOCTH 1
nporpeccun”




91

Kopensb n-it crenenn. CBoiicTBa
KOpHs N-# CTENIEHU

92

Kopensb n-it crenenn. CBoiicTBa
KOpHS N-# CTENIEHU

93

Kopensb n-it crenenn. CBoiicTBa
KOpHS N-# CTENIEHU

94

Cremnenb ¢ palluiOHAIHHBIM
IIOKa3aTelieM U €€ CBOMCTBA

95

Crenenb ¢ palliOHaIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

96

CreneHp ¢ paniMoHaIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

97

ToxIecTBEeHHEIE
npeoOpazoBaHMs BRIPAKECHUH,
coZepKaIIuX KOPeHb N-il
CTEIECHHU

98

ToXnecTBEHHBIE
npeoOpa3oBaHMs BIPAKESHUH,
coJiepXKaniux KOpeHb n-i
CTENEHHU

99

ToxxnecTBeHHbBIE
npeoOpa3oBaHMsl BEIPAKEHUH,
CoJIep>KalIuX KOPeHb N-i
CTETIeHU

10

Tox1ecTBeHHbIE
npeoOpa3oBaHMsl BEIPAKEHUH,
COJIepXKaIIUX CTEMEHb C
paloHaIbHBIM MTOKa3aTeIeM




ToxxnecTBeHHBIE

10 | npeoOpazoBaHUs BBIPAKCHUIA,
1 COJIeprKaluX CTEIEHb C
paIMoHaIBLHBIM MTOKA3aTeIeM
10 KonTtponsHas pabora o Teme
9 "CteneHs ¢ palMoHAIbHBIM
nokaszaresiem"
[ToBTOpenue u 06o00IIEHNE.
10 Ywcna v BRIYUCIICHUS (3aITUCh,
3 CpaBHEHHUE, NEHCTBUSA C
NCHCTBUTEILHBIMH YUCITAMU,
YUCJIOBAs TpsiMast)
[ToBTOpEeHME M 000OIIEHNE.
10 Ymcrna v BeIYHCIICHUS (3aITHCh,
4 CpaBHEHUE, JEUCTBUS C
JeWCTBUTEILHBIMU YHACITAMH,
YUCJIOBAs TpsiMast)
[ToBTOpEeHME M 00OOIIECHNE.
10 | Ywucna v BBIYUCIICHUS
5 (TIpOLIEHTHI, OTHOIIICHHS,
MIPOTIOPITUHN)
[ToBTOpEHME M 00OOIIECHNE.
10 | Ywucna v BBIYUCICHUS
6 (TIPOLIEHTHI, OTHOIIICHHMS,
MIPOTIOPIINHN)
[ToBTOpeHue u oboOIIeHNE.
10 | Ywucna v BBIYUCICHUS
7 (pemieHue 3a1a4 U3 peagbHON

KU3HU)




[ToBTOpenue u oboOIIeHNE.

10 | Ywucna v BBIYKCIICHUS
8 (perenHue 3a1a4 U3 pearbHOU
KU3HU)
[ToBTOpEHue u 06001IEHNE.
10 | Ywucna v BBIYUCIICHUS
9 (okpyrnenue, npuOIMKeHue,
OIIEHKA)
[ToBTOpenue u 06oOIIEHNE.
11 TexkcToBbie 3a1aun (penieHne
0 TEKCTOBBIX 3314
apuPMETUIECKUM H
anreOpandecKuM CrocoOamm)
[ToBTOpEeHME M 000OIIECHNE.
1 TexkcroBbie 3a1aun (penieHre
1 TEKCTOBBIX 33724
apu(pMETHUECKUM H
anreOpanvecKuM CrocodaMm)
[ToBTOpEeHME M 000OIIECHNE.
1 TekcroBbie 3a7auu (penicHHe
5 TEKCTOBBIX 3324
apu(METHYECKUM U
anreOpanvecKuM CrocoOaMm)
[ToBTOpEHME M 000OIIECHNE.
1 TekcToBbie 3aauu (peHIcHHE
3 TEKCTOBBIX 33]1a4
apuMeTHUYeCKuM U
anredpanveckuM crocodamm)
11 | TloBTtopenue u o0oOIIEHNE.




TekcroBbie 3ama4n (penicHne
TEKCTOBBIX 33724
apu(METHYECKIM U
anreOpandeckuM crocodamm)

11

[ToBTOpEHue u 06001IEHNE.
TexkcroBblie 3a1aun (peuieHue
TEKCTOBBIX 33724
apu(pMETUYECKUM U
anredpanveckuM croco0amm)

11

[ToBTOpEeHME M 000OIIEHNE.
Anrebpandeckue BbIpaKeHHs
(mpeoOpazoBanue
anredpanvecKkux BbIpaKeHU,
COJIEpKAIUX CTETICHB C LEIBIM
MOKa3aTeJIeM)

11

[ToBTOpEeHME M 00OOIIECHNE.
AnreOpanveckre BbIpaKEHUS
(mpeoOpazoBaHue
aNreOpanvdecKux BhIPAKEHHH,
COJIEpKAIUX CTETICHb C LEIBIM
MOKa3aTeJIeM)

11

[ToBTOpEeHME M 00OOIIECHNE.
AureOpandeckue BhIpaKeHHUs
(nmpeoOpa3oBaHue
aNreOpanvdecKuX BhIPAKEHHIH,
COJIep>KalIUX CTENEHb C LETbIM
MoKa3aTesem)

11

[ToBTOpeHue u oboOIeHNE.
AnreOpanyeckne BBIpaKCHUS




(mpeobpazoBanue
anreOpanvdecKux BhIPAKEHHH,
coJiepKamux apuhMeTHIECKHIHI
KBaJIpaTHbIN KOPEHb)

[ToBTOpEHue u 06001IEHNE.
AnreOpandecKue BhIpaKeHUs

12 | (mpeobpaszoBanue

0 anreOpanvdecKux BBIPKEHHH,
COJIeprKaluX apuPMEeTHUECKU
KBaJIpaTHbIN KOPEHb)
[ToBTOpEeHME M 000OIIEHNE.
Anrebpandeckue BbIpaKeHHs

12 | (mpeobpaszoBanue

1 anreOpanvecKuX BhIPAKECHUMH,
coJiepXKaIriux apuGMeTHIeCKHIi
KBaJIpaTHBIN KOPEHb)
[ToBTOpEeHME M 000OIIECHNE.

12 AureOpandeckue BhIpaKeHHUs

5 (mpeobpa3zoBaHue LETBIX U
IpOOHO-pAIIMOHATIBHBIX
BBIPAXKEHUIN)
[ToBTOpEeHME M 00OOIIECHNE.

12 AureOpandeckue BhIpaKeHHUs

3 (mpeoOpa3oBaHue LETbIX U
IpOOHO-PAIIMOHAIBHBIX
BBIpaXKEHUH )

12 [ToBTOpeHue u oboOIIeHNE.

4 AnrebpandecKkue BhIPaKCHHUS

(mpeoOpazoBaHue LENBIX U




JIPOOHO-PAIIMOHATBHBIX
BBIPAYKEHUIN)

12

[ToBTOpEeHue u 06001IEHNE.
AnreOpandecKkue BhIpaKeHUs
(mpeobpa3zoBaHUE MEIBIX U
JIPOOHO-PAIMOHATBHBIX
BBIPAYKEHUIN)

12

[ToBTOpenue u 06o00IIEHNE.
Anrebpandeckue BbIpaXKEHUS
(pa3noxeHre MHOTOUJICHA Ha
MHOX>XHTEIIN, B TOM YHCJIIC C
WCIIOJIb30BaHUEM (hOPMYIT
COKPAIIEHHOTO YMHOXEHHS)

12

[ToBTOpEeHME M 000OIIECHNE.
AnreOpanveckre BoIpaKEHUS
(pa3noxeHre MHOTOUJICHA Ha
MHOJKHUTEIIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (POPMYIT
COKpAIIIEHHOTO YMHOKEHHS)

12

[ToBTOpEeHME M 000OIIECHNE.
AnreOpanvecKue BhIPaKCHHS
(pa3ojkeHre MHOTOYJICHA Ha
MHOKHTEIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (POPMYJT
COKPAIIIEHHOTO YMHOKEHHS)

12

[ToBTOpeHue u oboOIeHNE.

AnreOpanyeckne BBIpaXECHUS
(MoienMpoBaHne ¢ TOMOIIIBIO
(bopMyn peanbHBIX POLIECCOB




U SIBJICHUIN)

OyHKIUHU (IOCTPOECHHUE,

13 .
0 CBOMCTBA U3yYEHHBIX 1
yHKIH)
[ToBTOpEHue u 06001IEHNE.
13 | ®ynkuuum (mocTpoeHue, 1
1 CBOMCTBA U3yYEHHBIX
byHKIUN)
[ToBTOpenue u 06o0IIEHNE.
13 | ®ynkuum (mocTpoeHue, 1
2 CBOWCTBA M3Y4YEHHBIX
byHKIIHI)
[ToBTOpEeHME M 000OIIEHNE.
13 | Odyaxuum (rpadudeckoe 1
3 perieHue ypaBHeHUA U UX
CHUCTEM)
[ToBTOpEeHME M 000OIIECHNE.
13 | ODyakumwm (rpaduyeckoe 1
4 peleHre ypaBHeHUI U X
CUCTEM)
13
5 Hroropas koHTpoJbHas paboTa 1
13 [ToBTOpEeHME M 00OOIIECHNE.
5 OyHKIMU (MOAETHPOBAHHE 1
peaNbHBIX MTPOLIECCOB)
OBIIEE KOJIMYECTBO YACOB 136

I10 ITPOT'PAMME




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

Anrebpa 7 knacc. bazoBbiit ypoBenb. YueOnuk. FO.H. Makapsiues, H.T'.
Munnrok, K.W. Hemikos u np. (ITox penakuueit C.A. TenskoBckoro)- Bcem
Anrebpa 7 knacc. Yrioyonennoe uzydenue. FO.H. Makapwiues, H.I'.Munatok,

K.M.Hemkos, N.E.®eakTuCTOB.

METOJNYECKHUE MATEPHAJIBI IJIAA YYUTEJISA
Anrebpa 7 knacc. Jlunaktuyeckue MaTepraibl. MeTogudeckue

pexomenaanuu. M.E.DeakTucros.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET



