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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
OOy4alolINXCs HAYYHBIX TPEJCTABICHUH O MPOUCXOXKICHUH U CYIIHOCTH
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 MHUPOBO33PEHHS M KA4ECTB MBIIIJICHHS, HEOOXOIUMBIX
JUISL aJanTalid B COBpeMeHHOM IudpoBoMm obmiecTBe. M3yueHnue anreOpbl
o0ecrieurBaeT  pa3BUTHE yMeHHS  HaOMIOAaTh, CpaBHUBATh, HAXOJHTH
3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH MBIIIUICHHUS, CIIOCOOHOCTH
apryMEHTHUPOBAaHHO OOOCHOBBIBATH CBOW JICWCTBUS, BBIBOJBI, (DOPMYIHPOBATH
yrBepxaeHusa. OcBOeHHE Kypca aireOpbl 00ecTeunBaeT pa3BUTHE JIOTUYECKOTO
MBIIIJICHUST OOYYalONIUXCsl: OHM HCHOJB3YIOT JCAYKTHBHBIC M WHIYKTHBHBIC
paccyxnueHusi, 0000IIeHHe W KOHKPETH3aIMio, a0CTparMpoBaHHE W aHAJOTHIO.
OOyuenue anreOpe mpeanosaraeT 3HAYUTENBHBIA O0BEM CaMOCTOSATEIHLHOM
JESTENBbHOCTH 00YyYaloUUXCsl, TOATOMY CaMOCTOSITEIbHOE pelIeHUuEe 3ajay
0Oy4YaromMUMHUCS SBISIETCS pean3alueil AesITeIbHOCTHOTO PUHIIUITA 00yYeHUSI.

B crpyktype mnporpamMmbl y4deOHOro Kkypca «Amnredpa» yriyOon€HHOTO
U3Y4YEeHHs] OCHOBHOE MECTO 3aHUMAIOT COJEpP>KaTEIbHO-METOJUYECKUE JIMHHH:
«Yucna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HepaBeHCTBa», «DyHkuum». Kaxmas w3 3THX copep:KaTeabHO-METOIUYECKUX
JUHUHN pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIET U3YyUEHUsI Kypca, B3aUMOJIEHCTBYS C
IpPYTMMH €ro JUHUSAMU. B Xole u3ydeHus Kypca OO0y4aroluMcs MPUXOAUTCS
JIOTUYECKHU PacCyKIaTh, UCTIOIB30BATh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B cBsI3n
C 3TUM B MPOTPaMMy y4eOHOTro Kypca «Anredpa» BKIIOUEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TPEJCTaBICHHBIE BO BCEX OCHOBHBIX pas3Jeinax MaTeMaTHYecKOro
oOpa3oBaHUsS ®  CHOCOOCTBYIOIIME  OBJAJCHHUIO OOYYAIOIIMMHUCS  OCHOB
YHHUBEPCATBHOTO MaTeMaTH4ecKoro s3bika. CoJep)KaTelbHOM U CTPYKTYpHOM
O0COOEHHOCTBIO YYEOHOTO Kypca «AIredOpa» SBISIETCS €ro WHTErPUPOBAHHBIN
XapakTep.

Conepxanve nuHUM «UWclia W BBEIYUCICHHS» CIY>KAT OCHOBOW IS
JaJbHEHIIET0 W3YYeHUS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYarOUIUXCs
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaKKe TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCEHEBHOM
KU3HU. PazBuTHE MOHATUS O YHCIIE HA YPOBHE OCHOBHOTO OOIIero oOpa3oBaHUs
CBS3aHO C pAIMOHATBHBIMH M HUPPAIMOHAIBHBIMH YHCIaMU, (HOpMUPOBAHHEM



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

Conepxanue IByX alreOpandeckux JUHUM — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiel peaibHOCTU. Ha ypoBHE OCHOBHOTO 0011IET 0
oOpa3zoBaHus y4eOHBbII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
BBIpKEHUN. Anredpa JI€MOHCTPUPYET 3HAYEHUE MaTeMaTHUKUA Kak s3bIKa JUIs
NOCTPOCHHSI MAaTEMaTUYECKUX MOJENe, OINUCAaHUA TPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3amaum oOydeHus anreOpe BXOAST TakxkKe JdalibHEIiee
pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHHS, HEOOXOIHMMOIo, B YAaCTHOCTH, HJis
OCBOCHHUSI Kypca UWH(OpMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHHUsI, CIIOCOOHOCTEN K MaTeMaTUYe€CKOMY TBOPUYECTRBY.

Copepxanve pyHKIIMOHAIBHO-Tpa(UUecKoil TMHUK HAllEJIeHO 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 OOydYaroniuxcs
YMEHUS UCIOJIb30BaTh PA3JINYHbIE BBIPA3UTEIIbHBIE CPEJICTBA SA3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOr0, TpadUyecKkoro, BHOCUT BKJaJ B (popmupoBaHue
IPEACTaBICHUI O POJIM MaTEMAaTUKH B Pa3BUTUH [IUBWIN3ALUN U KYJIbTYPHI.

VYrnyOnénubrit Kypc anreopbl XapaKTEPU3YyETCs U3Y4YEHUEM
JOTIOJIHUTENIBHOTO TEOPETHYECKOTO ammnapaTta W CBS3aHHBIX C HUM METOJIOB
pemieHuss 3amady. AnreOpa SBISETCS S3BIKOM JJIsl OMHUCAHUS OOBEKTOB U
3aKOHOMEPHOCTEM, CIYKUT OCHOBOM MAaTeMaTH4YeCKOro mozenupoBaHus. [Ipu
ATOM CaMU OOBEKTHl MAaTEMAaTHYECKUX YMO3AKIIOUCHHH U TMPUHATHIE B airedpe
npaBWiia WX KOHCTPYHUPOBAHHUS  CIIOCOOCTBYIOT (OPMHUPOBAHUIO  yYMEHHI
00OCHOBBIBATH M JIOKA3bIBaTh CYK/ICHUS, PA3BUBAIOT MATEMAaTUYECKYIO HHTYHUIIUIO,
KpaTKO U HarJSIAHO PACKPBIBAIOT MEXAHU3M JIOTUYECKHX MOCTPOCHHM U ydaT UX
npuMeHeHuto. Tem cambpiM anreOpa 3aHMMAeT OJHO M3 BEIYIIMX MECT B
dbopMHUpOBAaHUN HAYYHO-TEOPETUIECKOTO MBIIIIICHUS 00YJIaIONTUXCS.

CornacHo yueOHOMY IUIaHy B 7-9 Kjaccax u3ydaercsi y4eOHBIH Kypc
«Anrebpay», KOTOpPBIM BKJIIOYAET CIEIYIOIIHE OCHOBHBIE pa3esibl COJAEpKaHUS:
«Yucna u BBIUMCICHUS», «ANreOpanyeckue BBIPAKECHUS», «YpaBHEHUS U
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).



COIAEPXAHUE OBYUEHUA
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. 3alKCh YWCIA B
JNECATUYHOM MO3ULIMOHHON CUCTEME CUHMCIIEHHUS.

Pemiennie TekcTOBBIX 3a/au apupmMeTHIeCKUM criocodoM. Pemenue 3amau 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 coctaBHble uucia. YETHble W He4y€THble uucha. [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 o0muii nenurens 1 HauMeHbIee 0011ee KpaTHOE JIBYX YHCEIL.
B3anmuO npocTeie uncia. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

BelpaxkeHne ¢ nepeMEHHBIMH. 3HAUYEHUE BBIPAKEHHUS C IEPEMEHHBIMH.
[IpencraBiienne 3aBUCUMOCTH MEXI1y BETUUMHAMU B BUE HOPMYIIBL.

ToxnectBo. ToxaecTBeHHBIE MPEOOPA30BAHKS ANTeOPANICCKUX BBIPAKEHUM.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

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

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JIByX BBIPAKEHHH, Ky0O CyMMBI M KyO pa3HOCTH JBYX BBIPQKEHUW, PAa3HOCTH
KBaJpaTOB JIByX BBIPAXKECHUW, [MPOU3BEACHUE PA3HOCTU U CYMMBI JBYX
BBIPKEHU, CyMMa U pa3HOCTh KyOOB JABYX BBIPAKCHHUIA.

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

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHol nepemeHHo. Kopenb ypaBHeHus. CBOIICTBAa ypaBHEHUM
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4ECKasi MOJEIb PEAIbHON CUTYaLNH.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHUs. PelleHne TEKCTOBBIX 3aJa4 C IIOMOLIBIO JIMHEHWHBIX YpaBHEHUM.
JIuneliHOEe ypaBHEHHE, COAEpKALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOro ypaBHEHUS C ABYMS
nepeMeHHbIMU. CUCTEMBl JIMHEMHBIX YpPAaBHEHUHM C JBYMs II€pPEMEHHBIMHU.
I'padpuueckuii MeTon pelieHHs CUCTEMbl JMHEHHBIX YpaBHEHHH C JABYMs
IIEpEMEHHBIMU. PenieHrne cucTeM JIMHENHBIX YpaBHEHHUW C JBYMs MEPEMEHHBIMU
METOJOM TIOJCTAHOBKM M METOJAOM cioxkeHus. Cucrema JABYyX JIMHEWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

KoopaunaTta Touku Ha npsmoil. YuciioBble NpOMEKYTKH. PaccTosgHne MEXTY
IBYMSI TOYKAMHU KOOPJIMHATHOUN MPSIMOM.

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

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH MEXIy BenuunHamu. [lonstue (QyHKIMH.
OyHKIMS KaKk MaTreMaThyeckass MojJelb peanbHoro mponecca. OO6nacTb
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. I'paduk nunHeiHoW dyHkuu. ['padux
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.
CBoiicTBa IeCTBUI ¢ UppallMOHAIBHBIMU YiciaMu. CpaBHEHHUE UPPALIMOHATIBHBIX
YUCEJL.

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

HevictBust ¢ octatkamu. Octatku creneHed. [IpumeHeHHe OCTaTKOB 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 3HAaY€HHUS TMEPEMEHHBIX B JPOOHO-
palMOHATIBHBIX BbhIpaKeHUSIX. OCHOBHOE CBOWCTBO anreOpanveckod JapoOwu.



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
BBIPAXEHU U, COAEPKAIIUX CTECTICHHU.

YpaBHeHUsS ¥ HEPABEHCTBA

KBanpatnoe ypaBHeHue. @opmyiia KOpHEH KBAaJpPAaTHOTO YpaBHEHMUS.
KonndecTBO neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
VYpaBHeHUs, CBOJUMBIE K JIMHEHHBIM YypPAaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHOE ypaBHEHHUE ¢ TapaMeTpoM. PellieHue TeKCTOBBIX 3aj1ay ¢
MOMOIUIBIO KBAJIPATHBIX YPABHEHU.

JlpoOHO-parimoHaIbHBIE ~ ypaBHEHUs. PereHue  IpoOHO-pallMOHAIBHBIX
ypaBHeHU. PerieHue TEKCTOBBIX 3aJa4 C TMOMOIIBIO JAPOOHO-PATMOHATBHBIX
ypaBHeHui. ['paduueckast HTEpIIpeTalus ypaBHEHUN ¢ TBYMS TIEPEMEHHBIMH.

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 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 IEPEMEHHOW. PellleHne TEKCTOBBIX 3a7ad C
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 GyHKIHHA, OTPaXKAIOIINX pPeaTbHbIE TMPOIECCHI.

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 BLIYUCIEHHUS



Kopenp n-ii cremenn wu ero cBoicrtBa. CTENeHb C PalMOHAIBHBIM
[I0Ka3aTesieM U €€ CBONCTBA.

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 MHOKUTEIU.

YpaBHeHUsS ¥ HEPABEHCTBA

bukBanparusie ypaBHeHus. [Ipumepsl mprUMEHEHU METOJI0B PaBHOCHIIHHBIX
npeoOpa3oBaHuii, 3aMEHbl NEPEMEHHOW, TpadUyecKoro MeTojAa MpU PEHICHUH
ypaBHEHUM 3-i U 4-i CTETIEHEM.

Pemenue apoOHO-paliMOHANBHBIX YPaBHEHUH.

Pemenue cucreM ypaBHEHUH ¢ IBYyMsI IEpeMEHHBIMU. Perienne mpocrenmmx
CHUCTEM HEJIMHEWHBIX YpaBHEHHH C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pEIICHHs] CHUCTEMbl HEJIMHEHHBIX ypaBHEHUH C JIByMs mepeMeHHbIMH. Cucrema
JIByX HEJIWHEWHBIX YPaBHEHHH C JBYMS MEPEMEHHBIMHU KaK MOJCNb peaabHOMN
CUTYaIIHH.

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

KBagpaTHpie HepaBeHCTBa C OIHON IepeMeHHOW. Pelienune KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJAOM M METOJIOM HMHTEPBAJIOB. METOJ MHTEPBAJIOB
IUTsl pallMOHAIBHBIX HepaBeHCTB. [IpocTeliline HepaBeHCTBA € MAPAMETPOM.

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

HepaBeHcTBO ¢ aAByMsi NEepeMEHHBbIMH. PelnieHue HepaBeHCTBA C JIBYMs
nepeMeHHbIMU. CHCTEMBl HEpPaBEHCTB C ABYyMsl TepeMeHHbIMH. [ 'paduueckwuii
METO/ PEIICHHS] CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMiA:  Hynmd  QYHKIWH,  [OPOMEXKYTKH
3HAKOMOCTOSHCTBA (DYHKIIUH, TTPOMEKYTKH BO3pacTaHus W YObIBaHUS (DYHKIWH,
4ETHBIC U HEYETHBIC (DYHKIIMU, HAUOOIIbIIIEe U HAUMEHBIIIee 3HaYCHUS (QYHKITUU.

KBagpatnunas ¢ynkumss u  e€ cBoiicTtBa. lcmomb3oBaHHE CBOWCTB
KBaJpaTUYHOW  (QyHKIMU Uil pemieHust 3amad.  lloctpoenme  rpaduka
kBagpatnyHoi ¢GyHkumu. [lomokenwe rpaduka KBampaTUIHOW (GYHKIUUA B
3aBHCHMOCTH OT €€ Kod(duuuentos. ['paduxu Gpynkuuii y =ax2, y = a(Xx —m)’uy
= a(Xx — m)? +n. IToctpoenue rpadhuKoB QyHKIMI ¢ IIOMOIILIO TPE0OPA3OBAHMIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

Oyukuus Y = X" ¢ HaTypaJIbHBIM TIOKa3zaTeseM N u e€ rpaduk.

YucaoBble M0CJIe10BATEJIbHOCTH U MPOTrPeccuu



[lonstue wuMcioBOl mnocnenoBaTenbHOCTU. KoHeuHble M OECKOHEUHbIE
ocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3ajaHust
MOCJIEIOBATENBHOCTH: ONMUCATENbHBIM, TAOJIUYHBIM, ¢ MOMOIIBIO (POpMYIBI N-TO
YJICHA, PEKYPPEHTHBIM.

Apudpmernyeckas U reoMmerpuyeckas mnporpeccuu. CBOHCTBa 4YJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apumeTnieckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMbl MEpPBBIX N
YJIEHOB apu(METUUECKOW U T€OMETPUUECKON mporpeccuid. 3ajaur Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

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

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JINYHOCTHBIE Ppe3yJabTAaThl OCBOCHUS NPOrpaMMbl IO MaTEMAaTHKE
XapakTePU3YIOTCA B YaCTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:

NPOSIBIICHUEM HWHTEpeca K TMPOLULIOMY UM  HACTOSIIEMY POCCUHCKOMN
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MaT€MaTUKOB U POCCUMCKONW MATEMATHYECKOW IIKOJIbI, K HCIOJb30BAaHUIO ITUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpaskIaHCKOr0 H TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH TpaKJIaHWHA M peaIU3alliU €To
mpaB, TMPEJACTAaBICHHUEM O MaTeMAaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUMN, MPOILEAYP TPa)KaaHCKOro oOIecTBa (Harmpumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHUIO dTUYECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAaHOBKOM Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3a]ay
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATLHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CIIOCOOHOCTHIO K OSMOIMOHATHHOMY U  OCTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MAaTEMaTHYECKHE 3aKOHOMEPHOCTHU 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, ATANOB €€ Pa3BUTUA M 3HAYMMOCTH I PA3BUTHA LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

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



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTh), C(OPMUPOBAHHOCTHIO HaBbIKa pPEeQIECKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEICTBUN JIsI 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 MPAKTHUUECKYIO JCATEIbHOCTh, B TOM YHUCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUMOTE3bI 00 O0OBEKTaX W SIBJICHUSX, B TOM UYHCJIE paHEEC HEHU3BECTHHIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIONIUH KOHTPMEpP, KOPPEKTUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocsi 0yayT chopMupoBaHbl MeTanpeIMeTHbIE
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue aeicTBus:

BBISIBIIATh M XapPaKTEPHU30BaTh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPaBHEHUSI, KpUTEPUH TIPOBOJIMMOTO aHAIIN3A;



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

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

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUEHHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJ MAaTeMaTH4YeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHEIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApMAHTOB  pEIICHUs, BBIOMpATh Haubolee TOAXOASIMHUNA C  Y4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOATEIbHO COCTABICHHOMY IUIaHy OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUSA,  HUCCJENOBAaHUS, OKCIIEPUMEHTa, OIICHUBATh
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

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

Pabora ¢ undgopmanmeii:

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

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

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpaduKoi 1 UX KOMOWHAIMSIMU;

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 OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBaTh UJEH, HAIICJICHHbIE Ha IIOHMCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3linuuMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (dopme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABISATh Pe3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, MCCIEeI0BaHus,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOM JESATENBHOCTH, IUIAHUPOBATh OPraHHU3alMI0 COBMECTHOH paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbI€ IUTYPMBl» M UHBIE); BBIIOJHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepPcaJIbHbIE YueOHbIE 1elicTBUSA
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), BBIOMpATh CIIOCOO pEIICHUS ¢ Y4Y4ETOM HMEIOIIUXCS pPECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

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

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



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

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

NPEAMETHBIE PE3YJIbTATBI

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

Yucsia v BLIYUCTICHUS

Paunnonanbhbie yncia.

[lepexonuth OT OHOM (OPMBI 3amucu 4YuceN K Apyroi (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAIBHBIX YMCEJI, MHOKECTBA 1IE€JIBIX
Yyucesl, MHOXKECTBAa pallMOHAJIBHBIX YMCE TpPU PEIICHWU 3a7ad, MPOBEACHUU
paccyXIeHU U JOKa3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI MMO3UIIMOHHOMN 3aIMMCH HATYPAJILHOTO YHCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PAllMOHAJIBHBIE YUCIIA.

BoimonHaTh, codyeTas yCTHblE M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue
JNEUCTBHS C PAllMOHAIBHBIMHU YHCIIAMH, UCIIOJIB30BATh CBOMCTBA UKCEI U MpaBUIIa
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUH, COJAEpKAIIUX pPalMOHAJIbHbBIE
Yyclia M CTENEHU C HaTypalbHBIM IIOKa3aTelieM, MPUMEHATh 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
MPAaKTUYECKON CUTyallud, BBINOJHATh NPUKUIKY U OLEHKY pe3yJibTara
BBIUMCIICHUM, OLIEHKY 3HAYEHHUM 4YHCIJIOBBIX BBIPAXKCHUH, B TOM 4YHCIIE IIpU
PEILICHUN MTPAKTUUECKUX 3a7a4.

PemaTte TekcTOBBIC 3amauu  apuPMETHUECKUM CHOCOOOM, HCIOJIB30BAThH
TaOJUIBI, CXEMbl, YEPTEXKH, APYTrU€ CPEACTBA MPEJCTABICHUS [aHHBIX MPH
peLIeHUN 3a7a4.

Pemate npakTHUKO-OPUEHTHUPOBAHHBIE 3a/1a4M, CBSI3aHHBIE C OTHOLICHUEM
BEJIMYMH, MPOMNOPUAOHAIBHOCTHIO BEJIUYWH, IPOLEHTAMH, HWHTEPHPETUPOBATH
pe3yJIbTaThl PEUICHUs 3aJa4 C YYETOM OTPAaHUYEHUN, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX OOBEKTOB.



J1eauMOCTb.

Jloka3pIBaTh U NPUMEHSTH MPU PELICHUH 33/1a4 IPU3HAKHU JETMMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, mpu3Haku AETMMOCTH CYMMBbI U TPOU3BEICHUS LIEJIBIX YUCEIL.

PackiiaipiBaTh HA MHOKUTENIN HATYPAIbHBIE YUCTIA.

CBo0OOIHO oOMEpUpPOBaTh MOHATUSAMH: YETHOE YMCIO, HEYETHOE YHCIIO,
B3aUMHO ITPOCTHIE YUCTIA.

Haxonute Hambonbmiuii OOIIMI IEeIUTENh U HaUMEHbIlIee 00Ilee KpaTHOe
YuCell U UCIIOJIb30BaTh X MPU PEIICHUH 3a]a4, IPUMEHATh AIrOpUT™M EBKIMAA.

OnepupoBaTh TMOHATHEM OCTaTKa [0 MOJYJII0, MPUMEHAThH CBOMCTBA
CpPaBHEHUU 110 MOYIIIO.

AJire0panyvecKue BbIpasKeHU s

BripaxkeHust ¢ nepeMeHHbIMM.

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

HaxonuTh 3HaueHus OYKBEHHBIX BBIPAKCHUN MPU 3aJaHHBIX 3HAYCHUSAX
MEPEMEHHBIX.

Hcnonb3oBaTh  MOHSATHE  TOXKJAECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BEIPAXKEHUM, I0Ka3bIBaTh TOXK/ECTBA.

MHOrouIeHsI.

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

BoInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMHU
U C MHOTOWJIEHAMU, MPUMEHATHh (DOPMYJIIBI COKPAIIEHHOTO YMHOKEHHs (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 OOIIET0 MHOXKHUTENS, TPYIIUPOBKH CJIaraeMbIX, MPUMEHSS
(bopMyIIBI COKPAIIEHHOTO YMHOKEHHS.

[TpumensaTs nmpeoOpa3oBaHMsi MHOTOWICHOB JIJISl PEIICHUS Pa3IUYHbBIX 33724
13 MaTEMAaTHUKHU, CMEKHBIX MPEIMETOB, U3 PEATbHON IPAKTUKHU.

Hcnonp3oBaTh CBOWCTBA CTENEHEW C HATYypaJbHBIMU IIOKA3aTEJSIMHU IS
peoOpa3oBaHUs BBIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

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

[lonOupaTs mpuMepsl Tap YWCEN, SBIAIOIMIMXCS PEIICHUEM JUHEHHOTO
YpaBHEHHUSI C ABYMS IEPEMEHHBIMHU.



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

PemaTth cucTeMbl IBYX JIMHEWHBIX YPaBHEHUH C IBYMs IIEPEMECHHBIMHU, B TOM
quciie rpaguuecku.

CocTaBnaTh W pemiaTh JWHEHHOE YpaBHEHHE WM CHUCTEMY JIMHEHHBIX
ypaBHEHUI 1O YCIOBHIO 3aJa4yd, HWHTEPIPETHPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4y¥l MOJYYCHHBIN pe3ynbTar.

DyHKUUH

KoopauHate! u rpaduky.

N300paxaTh Ha KOOPIAUHATHON NPSIMON TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJAMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aITUCHIBATH YHCIOBBIC MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TIOMONIbIO (QYHKIHMA WM3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCThb, BpPEMs, pAacCTOSHHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a WHGOpMaINH,
U3BJIEKATh U UHTEPIPETHUPOBATH MHGOPMAIINIO U3 TPAPHUKOB peatbHbIX MPOIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBoicTBa (GYyHKIMA JJI aHaln3a TpaduKoB peaabHBIX
3aBucUMoOcTel (Hynu (QYHKIHH, TPOMEXKYTKA 3HAKOTIOCTOSHCTBA (DYHKIUH,
IIPOMEXKYTKH BO3pacTaHusl W yObIBaHUS (DYHKIIMH, HAUOOJIbIIee W HAWMCHBIIICE
3Ha4YCHUS (DYHKITUN).

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

K xoniy 06yuenus B 8 kiacce o0ydaromuiics MOTYyYUT CISAYIONTUE TPEIMETHbBIE
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,  HCHOJIB3ySl  OpU  HEOOXOJMMOCTH  KAJIBKYJISTOpP,  BBIIOJHSITH



npeoOpa3oBaHusl BBIPAKEHUM, COJEPKAIMX KBAJApPAaTHbIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEM.

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIYMCIEHUH, n300paxaTb E€HCTBUTEIbHBIC
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

Hcnonb3oBaTh 3anucu OOJIBIIMX M MAJIbIX YUCEN C MOMOILBIO JECSITHUHBIX
npobeit m creneHed yucna 10, 3amuMchbiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAYECHUS
pEabHbIX BEJIMYMH C UCIIOJIB30BAHUEM PAa3HBIX CUCTEM U3MEPEHUM.

J1eauMOCTb.

CBoOOnHO omepupoBaTh MOHATHEM OCTaTKa MO MOJYJI0, TNPUMEHATDH
CBOMCTBA CpPaBHEHHUMU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U MPOU3BEAECHUS I10
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOHO-palinoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMble 3HAYEHUS TMEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOWCTBO PallMOHAIIBHON JIPOOH.

BoimonHaThs npuBeneHune anredpandeckux apolei kK o0iieMy 3HaMeHaTento,
CIIOKEHUE, YMHOKEHUE, JIeJIEHUE anre0pandeckux apooei.

BrInosiHATh TOXKAECTBEHHBIE TPE0OpPa30BaHUS PAllMOHAIBHBIX BBIPAXKEHUH.

[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.

HppaunronanbsHble BbIPAXKEHUS.

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

BeimonHaTh mpeoOpa3oBaHUS UPPANMOHAIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBazpaTHble ypaBHEHUS.

Pemiats 1poOHO-paliniOHaNIbHBIE YPABHEHHUS.

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

[IpoBOaUTE MCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
MpUMEHEHHuEM Tpaduyueckux TpelcTaBieHud (yCTaHAaBIWBATh, WMEET JIU
YpPaBHEHUE WJIA CHCTEMA YPAaBHEHUW PELICHUS, €CIU HMMEET, TO CKOJbKO, H
npodee).



[lepexonuth OT ciOBeCHOU (HOPMYIMPOBKU 3ajauyu K €& anreOpanyueckoit
MOJEIU C TIOMOUIBK0 COCTaBJIEHHUS YPAaBHEHUS WIM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJYYEHHBIN PE3yJIbTaT.

[IprMeHATh, CBOWMCTBA YHCIOBBIX HEPABEHCTB JISI CPAaBHEHUSA, OLICHKH,
pelaTh JIMHEWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M MX CHUCTEMBI, JABaTh
rpauyecKyl0 WUIIOCTPAllUI0 MHOXKECTBa pEIICHUH HEPaBEeHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKUUHA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAUCHMS), OMpEACNsITh 3HaueHWe (YHKIUU TO 3HAYEHUIO
apryMeHTa, ornpeessaTh CBOMCTBA (PYHKIMU 10 €€ Tpaduky.

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

K xoniy obyuenus B 9 kjiacce 00y4Jaromuiics MoayyuT CIeayrONIue MpeMeTHbIe
pe3yJIbTaTHI:

Yucia v BbIYMCICHUS

CB0OOTHO oOlepupoBaTh TOHATUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTejieM, HaxOAUTh KOPEHb N-Mi CTENEHH, CTENEHb C
paIlMOHANIHBIM TMOKa3aTelieM, HCIONb3yd NpHU HEOOXOJUMOCTH KaJbKYJISATOP,
IIPUMEHSATH CBOMCTBA KOPHS N- CTEIEHU, CTEIIEHU C PAllMOHAJIBHBIM II0OKA3aTEeJIEM.

Hcnonp30BaTh NMOHATHE MHOKECTBA ACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a71a4, TPOBEACHUH PACCYKICHUN U JOKa3aTEIIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCJIA, BBIIIOJIHATH MPUKHUIKY PE3yJIbTaTa BbBIYMCICHUM, OLICHKY
YHUCIJIOBBIX BBIPAKECHHUI.

AJire0panyvecKne BbIpasKeHU s

CBOOOIHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOpPHU KBaJpaTHOIO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIE M KBAaJpaTHBIE YpPABHEHUs, YPAaBHEHHMS, CBOISIIMECST K
HUM, IpOOHO-pAllMOHATIbHbBIE YPABHEHUS.

PemaTe Heclio)HBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BAaTh
METOJ] MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPABEHCTB HAa YUCIOBOM MPSIMOM,
3aIMChIBaTh PEIICHUE C MOMOIIBK) CUMBOJIOB.

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

PemaTe HeclI0)KHBIE CUCTEMBI HEJTMHEWHBIX YPABHEHHM C ITAPAMETPOM.



[IpyuMeHsATh METO/Ibl PAaBHOCHIIBHBIX MPe00pa30BaHMIA, 3aMEHBI TEPEMEHHOM,
rpaduueckoro MeToJa Npy pelieHu ypaBHEHU! 3-11 U 4-1 cTeneHen.

Pemlate  cucreMbl  JIMHEMHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YUCJIOBOM NPSIMOM, 3alMChIBATh PEMIEHUE C TOMOIIBIO CUMBOJIOB.

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

IIpoBoauTh HcCClIENOBaHUs YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHUCIE C
npUMeHeHHeM rpaduyecKux MpeAcTaBieHUd (yCcTaHAaBIMBAaTh, HWMEET JIH
YpPaBHEHHUE WJIM CHCTEMA YpPAaBHEHUW PELIEHUS, €CIM HMEET, TO CKOJBKO, WU
npouee).

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

Hcnonp30BaTh ypaBHEHMS, HEPABEHCTBA M MX CHCTEMBI JJISI COCTAaBJIECHUS
MAaT€MAaTHYECKONM MOJENN pEJbHOM CUTyalUd WIM T[PUKIAAHON 3a1ayu,
MHTEPIPETUPOBATH MOJTYUYEHHbBIE PE3YJIbTAThI B 3aJaHHOM KOHTEKCTE.

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CB0OOOIHO oOmnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (YHKIHMS, Trpaduk
GyHKIIMK, TpsMas MPONOPUMOHAIBHOCTh, JUHEWHas (QyHKIus, oOpaTHas
IPOMOPLHUOHATIBLHOCTB, Mapadoia, Tunepoosa, KycCouHo-3aqanHas yHKIHs.

UccnenoBarh PyHKIMIO 10 €€ rpauKy, yCTaHABIMBATh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeJeeHNsl, MHOXKECTBO 3HAYeHHM, HYIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXKYTKH BO3pacTaHuss M yObIBaHUA, YETHOCTh U
HEYETHOCTh, HAMOOJIbIIIEe U HANMEHbIIIEE 3HAUCHUS, ACUMIITOTHI.

PacnioznaBaTh kBagpaTnyHyro QyHKIMIO 1O (popmyse, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

Onpenensate moyoxeHue rpaduka KBaJpaTUIHOW (DYHKIMH B 3aBHCHUMOCTHU
oT € Kod(hPUITMEHTOB.

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

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a7a4.

Ha mpumepe kBanparuuHoit GyHKIMU cTpouth rpaduk pynknuu y =af(kx +
b) + ¢ ¢ momomsio peodpazoBanuii rpaduka pynkun y=Ff(X).

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

ApupmMeTnyecKas U reoMeTpUYeCKasi MPOrpeccuu

CB060OHO OnepUpOBATH MOHATHAMU: TOCIEA0BATEIbHOCTD, apu(pMETHIECKAs
Y TEOMETPUYECKAsA IIPOrPECCUM.



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 wieHBbl MOCIEIOBATEIbHOCTH TOYKAMU HA KOOPIAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, B TOM
quClie 33a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAHUEM KaJbKYISATOpA, IUPPOBBIX
TEXHOJIOTHH).

PacriozHaBaTh W MNPUBOAUTH MPUMEPBl KOHEUHBIX W  OECKOHEYHBIX
IIOCJIEA0BATEIIbHOCTEH,  OTPAHUYEHHBIX  IIOCJIEA0BATEILHOCTEH, MOHOTOHHO
BO3pacTarouux (yObIBaroIIMX) MOCIEI0BATEIHHOCTEH.

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

[IprMeHAT METO MATEMATUYECKON MHAYKIMHU IIPU PELICHUU 3aay.



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypChl
padoThbI

1 YN CJIA 1 BBIUNCJIEHUM L. 1 1
PanmonansHbIe ynciia (IOBTOPEHNUE)

9 OYHKIUHMU. KoopauHatsl u 17 1
rpaduxu. DyHKIIIH

3 AJITEBPAMYECKUE BBIPAXKEHISL. 7
BripaxkeHus ¢ mepeMeHHBIMA
YPABHEHUA 1 CUCTEMBI

4 YPABHEHUI. JIuneittsie ypaBHeHHs 10 1

5 UUCJIA 1 BBIHUCJIEHMA. Crenens ¢ 6
HaTypaJbHBIM MTOKa3aTeJIeM
AJITEBPAMYECKUE BBIPAXKEHU .

6 23 1
MHoro4neHsl

7 AJITEBPAMYECKUE BBIPAXKEHU . 14 1
DopMyITbl COKPAIIEHHOTO YMHOKEHUS
UUCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
OVYHKIUWUN. Jluneiinas GpyHKuus 16 1
YPABHEHUA 1 CUCTEMBI

10 YPABHEHMUM. Crcremsl TMHEHHBIX 14 1
YpaBHEHUH

1 [ToBTOpenue, 06061IeHNE, 3 1

CHCTEeMaTH3allus 3HaHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136




8 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (L1 (POBbIE)

Ne i/ KonTtpoJbHbie
NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThbI

1 YPABHEHUA N1 HEPABEHCTBA. 20 1
HepasencrBa

9 UNCJIA U BBIYMCIIEHUA. KBaapaTHbiii 17 1
KOPEHb

3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparusle ypaBHEHUS

4 AJITEBPAMYECKUE BbIPAXXKEHI . 17 1
JpoOHO-panroHa IbHbIE BRIPAKEHUS

5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jpo6HO-panioHaNbHbIe YypaBHEHUS

6 OYHKINNU 15 1

7 AJITEBPANYECKUE BBIPAXKEHUAL. 14
Crenenun

8 UNCJIA U BBIYUCIIEHUA. [denumocTb 7 1

9 [ToBTOpEHME, O606IHCHI:I€, 10 1
cUCTeMaTu3aIus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8




9 KUIIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (UG poBbIE)
n/n NPorpamMmbl Bcero Konrposisie o0pa3oBaTe/ibHbIE PecypcChl
padoThbI
1 OYHKIMU 25 1
) YPABHEHUN A 1 HEPABEHCTBA. 15 1
KBagparHbie HepaBeHCTBA
3 YPABHEHUN A 1 HEPABEHCTBA. o5 1
VYpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI
4 YUUCJIOBBIE ITOCJIEJOBATEJIBHOCTH o5 1
U ITPOI'PECCHUU
5 AJITEBPAMYECKHWE BBIPAXKEHIA. 12 1
Cremnenb C pallMOHATBHBIM TIOKa3aTeeM
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 34 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 136 6







IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m Tema ypoka KonrtpoJabHbie i ppossIe
Bcero o0pa3oBaTtejibHbIE
padoThI pecypebi
1 [ToBTOpenue. PanmonanbHble yncia 1
[ToBTOopenue. CpaBHEeHUE,
2 YHOpSAA0OYUBaHUE U apupMETHIECKHE 1
JEHCTBUS C pallMOHAIBPHBIMUA YUCIIAMHU
3 [ToBTOopenue. Yucnosas npsimasi, MOIYJb 1
qucia
[ToBTopenue. [TporeHTsI, 3aNKUCh
4 MPOIICHTOB B BUJIE ApoOH U TpoOu B 1
BH/JIE MTPOLICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4X HA 1
MIPOLICHTHI
6 [ToBTOpenue. Tpu 0OCHOBHBIE 3a1a4u HA 1
MPOLICHTBI
7 [ToBTOpenue. Penenue TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CIIOCOOOM
[ToBTopenue. Pemenue 3amay u3
8 pealbHOM MPAKTUKHU HA YacTH, Apodu, 1
MPOLIEHTHI, TPUMEHEHNE OTHOLIEHUN U
MPONOPLHUIA ITPU PELLICHUH 3a/1a4
9 [ToBTopenue. Pemenue 3amay u3 1
pearbHOM MPAaKTUKHU HA YacTH, Apoou,




MIPOLICHTBI, IPUMEHEHHUE OTHOLLEHUN U
MPONOPLIUHI IIPU PELLICHUN 3a/1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

10 pelieHue 3a1a4 Ha JABMXKEHHE, padoTy,
MOKYIIKH, HAJIOTH

11 KonTtposnsHas paboTa o teme
"PannonanbHble yncna”

12 KoopaunaTa Touku Ha nmpsMoi

13 YwucnaoBbie TPOMEKYTKH

14 HucnoBsle MPOMEKYTKA

15 Paccrosinue Mexmy AByMSI TOUKaMH
KOOPJIMHATHOM MPSIMOI
[IpssMoyronpHas cucteMa KOOpINHAT.

16 AOcmrcca 1 opiMHATa TOYKHU Ha
KOOPJIMHATHOM MJIOCKOCTH
[IpsimoyronpHas cucteMa KOOpAHHAT.

17 AoOcmycca 1 opiMHaTa TOYKU Ha
KOOPJIMHATHOU TJIIOCKOCTH

18 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu

19 Urenue rpadukoB pearbHbIX
3aBUCUMOCTEHN

20 OYHKIMOHATBHBIE 3aBUCUMOCTU MEXTY
BEITUYMHAMHU
[onsitne pyHkuu. OyHKIMS Kak

21 MaTeMaTu4eckas MOJIellb PeaTbHOTO
mporuecca

22 [onsitne pyHkymu. OyHKIHS Kak




MaTeMaTu4ecKasi MOJIeNlb PealbHOTO
nporecca

[Nonsitne GpyHkmu. OYHKIHS KaK

23 MaTeMaThdecKas MoJIelib PEaIbHOTO
npotecca

24 O6unactp onpesesenus u 00J1acTh
3HaYeHUN QyHKINU

o5 O6nactb onpeseseHus u 00J1acTh
3HaYeHUN QyHKUIUU

26 CrniocoOsb1 3amanus GpyHKIMN

27 I'paduk pynkmum

08 KonTponbHas paborta o teme
"Koopaunats! u rpa¢puku. @ynkuun"

29 BripaxkeHue ¢ mepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C TIEpEMEHHBIMU

30 BripaxkeHue ¢ mepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C TIepEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C TIEpEMEHHBIMU

39 [IpencraBienue 3aBUCUIMOCTH MEXKTY
BEITUYMHAMHU B BUJIE HOPMYIIbI

33 [IpencraBieHue 3aBUCUMOCTH MEXKTY
BEITMYMHAMHU B BUJIE (DOPMYIIBI

34 Brruncnenus no hopmynam

35 Beruucnenus no popmynam

36 YpaBHEHHE C OAHOU NTEPEMEHHOM.

KOpeHL YpaBHCHUA




CBoiicTBa ypaBHEHHUI C OJHOM

37 .
repeMeHHO N

38 CBoiicTBa ypaBHEHUM C OJHOU
MEPEMEHHO N

39 PaBHOCHIIBHOCTD ypaBHEHUI

40 VYpaBHeHUE KaKk MaTeMaThuuecKast
MO/IENb PEaIbHON CUTyallun

41 Hucno KopHel JIMHENHOTO YpaBHEHUS

42 Yucno KopHEel JIMHENHOTO YpaBHEHUS

43 Pemienne TeKCTOBBIX 3a71a4 ¢ IIOMOIIIHIO
JIMHEWHBIX YPAaBHEHUN

44 JIuneitHoe ypaBHEHUE, COAEpKaIlee
3HAK MOJYJIsS
KonTtponsHas padoTa o remam

45 "BeipaxeHnus ¢ nepeMeHHbIMU",
"JIuneitnpie ypaBHEHHUS"

46 CrerneHp ¢ HATYpaJIbHBIM ITOKa3aTEIeM

47 CBoiiCTBa CTENEHU C HATYPaAJIbHBIM
roKasaresjemM

48 CBoiiCTBa CTENEHU C HATypaJIbHBIM
roKasaresjemM

49 CBoiiCTBa CTENEHU C HATYpaJIbHBIM
roKasaresjemM

50 3anuce 4Kcia B 1eCATUYHON
TO3UIIMOHHON CUCTEME CUUCIICHUS

51 3anuce yucia B 1eCATUYHON

MO3UIIMOHHOM CHCTeME CUHCIICHUS




Opnounenbl. OTHOUWIEH CTaHAAPTHOIO

52 1
Buja. CTeneHb OJHOYICHA
53 Opnounenbl. OTHOUWIEH CTaHAAPTHOTO 1
Buja. CTeneHb OJHOWICHA
Mmuorouiensl. MHOTOIEH
54 crangaptHoro Bujaa. CteneHnb 1
MHOTOYJIEHA
MHuorowiensl. MHOTOYIEH
55 crangaptHoro Bujaa. CTeneHn 1
MHOTOYJIEHA
56 CrnosXeHne ¥ BBIMUTAaHHE MHOTOYJIEHOB 1
57 CrnoskeHne 1 BEIMATaHUE MHOTOYJIEHOB 1
58 CnoskeHne U BEIYATAaHUE MHOTOYJIEHOB 1
59 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1
60 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1
61 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1
62 VYMHOKEHUE U [eJIEHHE MHOTOYWIEHOB 1
63 [IpeoOpazoBaHue 11EI0TO BHIPKCHUS B 1
MHOT'OWIEH
64 [IpeoOpazoBaHue 11EJI0TO BHIPKCHUS B 1
MHOTOWIEH
65 [IpeoOpazoBaHue 11EI0TO BRIPOKCHUS B 1
MHOT'OWIEH
66 Kopau MHOrO4IIEHA
67 Kopau MHOrO4IIEHA 1
68 ToxpaecTBo. ToxkIeCTBEHHBIE 1

npeoOpa3oBaHus alredpanyecKux




BBIPAXKCHUIN

ToxnectBo. ToXXaeCTBEHHBIE

69 peoOpa3oBaHmsl aIreOpandecKux
BBIPAXKCHUI
ToxnectBo. TOXKIECTBEHHBIE

70 peoOpa3oBaHmsl aIreOpandecKux
BBIPAKECHUIN
ToxnectBo. ToXAECTBEHHBIE

71 npeoOpazoBaHus AIredpandecKux
BBIPAKEHUI
ToxnectBo. ToKIECTBEHHBIC

72 npeoOpa3oBaHus aNredpandecKux
BBIPAKEHUI

73 Jloka3aTenbCTBO TOXKACCTB
KonTtponsHas padoTa o Temam

74 "CteneHs ¢ HaTypaJIbHBIM
nokasareneM", "MuorouicHs!"

75 KBanpat cymmBbl U KBaipaT pa3HOCTH
JIBYX BBIPAXKCHUI

76 KBanpat cymMMBbl HECKOJIBKUX
BBIpOKCHUHN

77 Ky6 cymmbl 1 ky0 pa3HOCTH JBYX
BBIpAKCHUHN

78 Pa3HoCTh KBa/IpaToOB ABYX BBIPAXKEHUI

79 [IpousBeneHne pa3HOCTU U CYMMBI JIBYX
BBIpAXKCHUI

80 [IpousBeneHne pa3HOCTU U CYMMBI JIBYX

BBIpAXKCHUI




CyMMa 1 pa3HOCTBH KyOOB IBYX

81 .
BBIpAKEHUI

82 CymMma 1 pa3HOCTb KyOOB JIBYX
BBIPAXKCHUI

83 Paznoxenne MHOTOWICHA Ha
MHOKHTEIIHN
[IpousBeneHne pa3HOCTH CyMMBI IBYX

84 BBIPAKEHUH, CyMMa M pa3HOCTh KyOOB
JBYX BBIPAXECHUN

85 Paznoxenne MHOTOYIICHA Ha
MHOKHTEHN

86 Brinecenune o01ero MHOKHTENS 3a
CKOOKH

87 Merton rpynnmupoBKU

88 KonTtponsHas paboTa o treme
"®opMyibl COKPAIIEHHOTO YMHOKEHUS"

89 Jemumocts nenbix uncei. CBoMCTBa
JIEeITNMOCTH

90 Jemumocts nemnbix uncei. CBoMCTBa
JIEeITUMOCTH

01 IIpocTeie 1 cocTaBHbIE yncia. YETHBIE U
HEYETHEIC YKCia

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

93 [Ipu3naku nenumoctu Ha 2, 4, 8, 5, 3,6,
9,10, 11

94 [Ipu3Haku nenMMocTH CyMMBbI U

MPOU3BCACHUS LCIIBIX YHUCCII ITPU




pelieHuu 3a1a4y

Haubonpmmii oOmMi aeIuTeNb U

95 HaMMeHbIIee o0IIee KpaTHOe ABYX 1
qrcen
96 B3aumHO mpocTeie ynciia 1
97 Anroput™m EBxinna. Jlenenue ¢ 1
OCTaTKOM
98 CpaBHEHHS TEIBIX YUCEIT TI0 MOJIYJIIIO 1
HATYpaJIbHOTO YHCIIA
99 Jluneiinas QyHKIHS, €€ CBOHCTBA 1
100 Jluneiinas QyHKIHS, €€ CBOHCTBA 1
101 Jluneitnast pyHKIus, €€ cBoHCTBA 1
102 I'paduk muHelHOM GyHKITUN 1
103 I'paduk nunelHOM GyHKITUN 1
104 I'paduk muHelHOM GyHKITUN 1
105 I'paduk nunelHOM GyHKITUN 1
106 I'paduk yakmm y = | X | 1
107 I'paduk yakmm y = | X | 1
108 I'paduk yakmm y = | X | 1
109 I'paduk pynkum y =| x | 1
110 Kycouno-3agannbie QyHKIUU 1
111 Kycouno-3agannbie QyHKIUU 1
112 Kycouno-3agannbie QyHKIUU 1
113 KycouHo-3a1anHbIe QYHKIIUH 1
114 KoHnTtponsHas pabota o Temam 1

"Nenumocts", "JInneitHas Gpynkuus"




115

YpaBHEHHE € IBYMS IIEPEMEHHBIMU

116

VYpaBHEHHE € IBYMS IIEPEMEHHBIMU

117

I'padux TMHEHHOTO YpaBHEHHS C ABYMS
IIEPEMEHHBIMU

118

I'paduk TMHEHHOTO YpaBHEHHS C ABYMS
IIEPEMEHHBIMU

119

CucreMbl TUHEHHBIX YpaBHEHUH C
JBYMSI IIEPEMEHHBIMU

120

CucremMbl TUHEHHBIX YpaBHEHUH C
JBYMSI ITIEPEMEHHBIMU

121

I'paduaeckuit MeTo ] pereHus CUCTEMBI
JIMHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU

122

I'paduaeckuit MeTo ] pereHus: CUCTEMBI
JINHEMHBIX YPaBHEHUH C IBYMS
MIepEeMEHHBIMU

123

Pemenue cucteM JTMHEHHBIX YpaBHEHUI
C IBYMS IEPEMEHHBIMH METOI0M
MOJCTAHOBKU U METOJOM CJIOKCHHUSI

124

Pemenue cucteM JTUHEMHBIX ypaBHEHUI
C IBYMS IEPEMEHHBIMH METOI0M
MOJCTAaHOBKU U METOJOM CIIOKCHHUSI

125

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ
C ABYMs INIEPEMEHHBIMU MECTOIOM
OACTAHOBKHU M MCTOAOM CJIOKCHHA

126

Pemenue cucreM TMHEWHBIX ypaBHEHUI
C IBYMS IEPEMEHHBIMU METOI0M
MOJCTAHOBKU U METOJOM CIIOKEHHUSI




Cucrema 1ByX JUHEHHBIX YpaBHEHUH ¢

127 JBYMsI IEPEMEHHBIMU KaK MOJIEIb 1
peanbHOM CUTyalun

128 KoHnTpomasHas pabora 1o Teme 1
"CucreMbl JINHEUHBIX ypaBHEHU"

129 [ToBTOpenue u o6o0menue. Beipaxenus 1
C TIepEMEHHBIMH

130 [ToBTOpenue u o6o6menne. CteneHs ¢ 1
HaTYpaJbHBIM TTOKa3aTeIIeM
[ToBTOpenue u o6ob6menne. OqHOUTIECHBI

131 ¥ MHOTOWICHBI. TOX/IeCTBEHHBIC 1
npeoOpa3oBaHus aNredpandecKux
BBIPAKEHUI

132 HOBTOp?HI/Ie 1 06061enne. PopmyIbl 1
COKpAIIEHHOTO YMHOKEHHS

133 [ToBTOpEeHME M 000OIIEHNE. 1
Koopaunats! u rpaduxmu.

134 [ToBTOpeHue u o6o6menue. JlnHeitnas 1
GbyHKIUS ¥ €€ CBOWCTBA

135 Hroropas koHTpoJIbHAS paboTa 1
[ToBTOpeHue u 06o0meHue. Pemenue

136 CUCTEM JIMHEHHBIX YPaBHEHUN C ABYMS 1
nepeMEHHBIMHU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136




8 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTejibHbIE

pecypchbl

YucnoBble HEpaBEHCTBA

CBoiicTBa YHCIOBBIX HEPABEHCTB

CBoiicTBa YHCIOBBIX HEPABEHCTB

AW |IN|PF

Jloka3aTesnbCcTBO HEPABEHCTB

N = SN SN

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHE HEpaBEHCTBA

HepasenctBo ¢ nepemennoi. Ctporue u
HECTPOTHE HEpaBEHCTBA

Cnoxenne u YMHOXCHHEC YN CIIOBBIX
HCPaBCHCTB. OHeHI/IBaHI/Ie 3HA4YCHUA
BBIPAXKCHHUA

CnoxeHnune u YMHOXCHHE YHCIIOBBIX
HCpPaBCHCTB. OHCHI/IBaHI/Ie 3HA4YCHUA
BBIPAXKCHHUA

[TonsaTHE O pelIeHnn HEPaBEHCTBA C
OJIHOM mIepeMeHHON. MHOKECTBO
pelieHuii HepaBeHCTBA

10

[TonsiTue o pelieHur HepaBeHCTBA C
OJIHOM mepeMEHHON. MHO)eCTBO
pELLIEeHUI HEPAaBEHCTBA

11

PaBHOCUIIBHEIE HCpPaBCHCTBA.
HepaBeHCTBO-CHC,Z[CTBI/Ie




12

Hucnossle IPOMEKYTKU

JIunelHOEe HEPABEHCTBO C OJHOU

13 IIEPEMEHHON U MHOKECTBO €r0 pelIeHUNI

14 Pemrenne muHENHBIX HEPABEHCTB C OJJTHOM
MEPEMEHHO N

15 Pemienne nuHEHBIX HEPABEHCTB C OJTHOU
MePEMEHHO N

16 Pemienne nuHEHBIX HEPABEHCTB C OJTHOU
MePEMEHHO N

17 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU
MepEMEHHO N

18 CucreMbl TMHENHBIX HEPABEHCTB C OJTHOM
MepEMEHHO N
Penrenne TeKCTOBBIX 3a71a4 C IOMOUIBIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM
MepEeMEHHO N

20 KounTponbnas pabora no teme
"HepaBenctna"

21 KBanparueie kopHu

29 ApubMeTHueCKHii KBaJIpaTHBIM KOPEHb U
€ro CBOMCTBA

23 ApubMeTHYECKH KBaJIpaTHBIH KOPEHb
€ro CBOMCTBA

24 [loHATHE HPPALIMOHATILHOTO YUCIIA.
JleficTBUS ¢ UppaIlMOHAIIBHBIMU YUCIAMHU

o5 CpolicTBa AEUCTBUM ¢ UppallMOHATIbHBIMU
YUCIAMH

26 CaolicTBa AEUCTBUI ¢ UppallMOHATIbHBIMU




qucjiaMu

27

CpoiicTBa AeMCTBUI ¢ UppallMOHAIbHBIMU
YUCIIAMU

28

CpaBHeHuE UppalOHAIbHBIX YUCEI

29

CpaBHeHuE UppalOHaIbHBIX YUCEI

30

MHO0XeCTBO NeHCTBUTEIBHBIX YUCEIL.
[IpencraBnenus o paclIMpeHUsax
YHCJIOBBIX MHOKECTB

31

JlonmycTuMBbIe 3HAYEHHUSI IEPEMEHHBIX B
BBIPAXKEHUSX, COAEPIKAIIUX
apudmeTnyecKkue KBaapaTHble KOPHU

32

JlomycTiMBIe 3HAYCHUSI IEPEMEHHBIX B
BBIPAKEHUSX, COJEPKAITUX
apudmeTnyeckue KBaapaTHble KOPHU

33

ToxxnecTBeHHBIC TPEOOpPa3OBAHUS
BBIPAKEHUH, COACPKAIINX
apudMeTHUECKUE KBaIpaTHbIe KOPHU

34

ToxnecTBenHble MpeoOpa3zoBaHUs
BBIPAKEHUH, CoAepKaIIUX
apudmeTnyecKkue KBaapaTHble KOPHU

35

ToxxnecTBeHHbIe MpeoOpa3zoBaHUsI
BBIPKEHUH, CoAepKaIIUX
apudmeTnyecKkue KBaapaTHble KOPHU

36

ToxnecTBeHHbIE TPe0Opa3oBaHUs
BBIPAKEHUH, COAEpKAILINX
apupMeTHYeCcKre KBaJIpaTHbIe KOPHU

37

KonTposneHas paboTa o teme
"KBanpaTHblii KOpEHB"




38

KBagparHoe ypaBHeHHE

dopmyita KOpHEW KBaIpaTHOIO

39 ypaBHeHUs. KomuecTBO IeHCTBUTEIBHBIX
KOPHEH KBaJipaTHOTO YpaBHEHUS
Popmyia KOpHEW KBaJIpaTHOTO

40 ypaBHeHUs. KomuecTBO AEMCTBUTENBHBIX
KOpHEH KBaJpaTHOTO YpaBHEHUS
dopmyita KOpHEHW KBaJIpaTHOTO

41 ypaBHeHUsA. KoM4ecTBO NEHCTBUTEIBHBIX
KOpHEH KBaJpaTHOTO YpaBHEHUS
dopmyna KOpHENW KBaJIpaTHOTO

42 ypaBHeHUsA. KoM4ecTBO 1eHCTBUTENIBHBIX
KOpHEH KBaJpaTHOTO YpaBHEHUS

43 Teopema Buera

44 Teopema Buera
VYpaBHEHHUsI, CBOJUMBIE K TUHEHHBIM

45 YpaBHEHUSM I K KBaJPATHBIM
YpaBHEHUSIM
VYpaBHEHUsI, CBOJUMBIE K TUHEHHBIM

46 YpaBHEHUSIM WM K KBaJPATHBIM
YpaBHEHUSIM

47 KBagparHoe ypaBHeHUE C mapaMeTpoM

48 Peurenne kBagpaTHbIX YpaBHEHUN €
rnapameTpamu

49 Perenne kBagpaTHBIX YpaBHEHUN C
napaMeTpamu

50 Pewrenue kBagpaTHbIX YpaBHEHUH,

COJACPpIKAIIUX 3HAK MOOYJIA




Pewrenne kBagpaTHbIX YpaBHEHUH,

>1 coJiepKaIuX 3HAK MOTYJIS

59 VYpaBHEHHE KaK MaTeMaTu4decKas MOJIENb
peanbHOM CUTyalun

53 Pemrenne TeKCTOBBIX 33724 C TOMOUIBIO
KBaJPaTHBIX YPaBHEHUU

54 KonTponsnas pabora o teme
"KBanpatHsle ypaBHeHuUs"

55 PannonanbHbIe BbIpasKeHUS

56 ToxmecTBeHHBIE TPe0Opa3oOBaHuUs
paMoHATBFHBIX BEIPAYKECHUH

57 ToxnecTBeHHBIE TPeoOpa3oBaHuUs
paroHaTBFHBIX BEIPAKECHUH

58 ToxnecTBeHHble MpeoOpa3zoBaHUs
palOHAaIbHBIX BBIPAKEHUN

59 ToxnecTBeHHbIe MpeoOpa3zoBaHUs
palOHaIbHBIX BBIPAXKEHUN
Anrebpandeckas a1po0b. JlomycTumblie

60 3HAYCHHMS TIEPEMECHHBIX B JPOOHO-
palMOHATIbHBIX BBIPAXKEHUIX
Anrebpaundeckas apo0b. JlomycTumeie

61 3HAYCHMS TIEPEMECHHBIX B JPOOHO-
paIMOHATIBLHBIX BBIPAKEHUIX
Anrebpaundeckas apoOb. JlomycTumsbie

62 3HAa4YeHHUsl IEPEMEHHBIX B IPOOHO-
paIMOHATBbHBIX BBIPAKEHUSIX

63 OcHOBHOE CBOMCTBO airedpanyeckon

npodu




OcHOBHOE CBOMCTBO anredpanyecKon

64
npoou

65 CrnoxeHue ¥ BEIYUTaHUE alNTreOpandecKux
npoobeit

66 CrnoxeHue ¥ BEIYUTAaHUE alNTeOpandecKux
npobeit

67 YMHOKEHUE U JIeJIeHHEe alredpanyeckux
npobeit

68 YMHOKEHUE U JIelIeHHe alredpanyecKkux
npooei

69 YMHOXEHUE U JeJICHUE aNTeOpandecKux
npooei

70 Bo3sBenenue anredpandeckoii 1podu B
CTENeHb

71 KonTtponbHas padoTa o teme "J[pobHo-
paloOHaIbHBIE BEIpAXKEHUA"

72 JpoOHO-panoHanbHbIC YpaBHEHUS
Pemenue npo6GHO-paliioHaNIbHBIX

73 ypaBHEHUH, CBOISIIMXCS K JIMHCHHBIM
ypaBHEHUSM
Pemenne npoOGHO-paiioHaNTbHBIX

74 ypaBHEHUH, CBOALINXCS K TUHEHHBIM
ypaBHEHUSM
Pemenne npoOGHO-paiioHaNTbHBIX

75 ypaBHEHUH, CBOASAIINXCS K TUHEHHBIM
ypaBHEHUSIM

76 Pemenne npoOGHO-palioHATBHBIX

ypaBHeHHfI, CBOIAIUXCA K KBAIPpAaTHBIM




YPaBHEHUSAM

Pemenne npo6HO-pariMOHAIBHBIX

7 YPaBHEHUH, CBOJSAIIMXCS K KBaIPATHBIM
YPaBHEHUSAM
Pemenne npoOHO-parimoHABHBIX

78 YPaBHEHUH, CBOAAIIMXCS K KBaJAPaTHBIM
YpaBHEHUSAM

79 Pemenue npoOGHO-paliioHaNbHbBIX
YpPaBHEHUI METOJIOM 3aMEHbI IEPEMEHHON

80 Pemenne npoOGHO-paliioHaNbHbBIX
YpaBHEHUN METOJIOM 3aMEHbI IEPEMEHHON

81 Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUN METOJIOM 3aMEHbI IEPEMEHHON

82 Pemenne npo6GHO-paniMoHaIBHBIX
YpaBHEHU METOJIOM 3aMEHbI IEPEMEHHON

83 Pemenne TeKCTOBBIX 3aa4 ¢ TOMOULIBIO
JIpOOHO-PallMOHATIBHBIX YPABHEHUIN

84 Pemenue TeKCTOBBIX 3aa4 ¢ IOMOULIBIO
IpOOHO-pallMOHATIBHBIX YPABHEHUI

85 Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOLIBIO
JIpOOHO-pallMOHATILHBIX YPABHEHUH

86 Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOLIBIO
JIpOOHO-pallMOHATILHBIX YPABHEHUH

87 Pemenue TeKCTOBBIX 3aa4 ¢ IOMOLIBIO
JIpoOHO-pallMOHATIBHBIX YPABHEHUHN

88 Pemenne TeKCTOBBIX 3aJa4 ¢ TOMOLIBIO
JIpoOHO-pallMOHATILHBIX YPABHEHUH

89 I'paduueckas uHTEpIIpeTALIUs YpaBHEHHI




C ABYM: IIEPCMCHHBIMU

KonTtponsHast padota no teme "/[podHo-

90 | 1
paloHaIbHBIC ypaBHEHUS
01 OO6nactb onpeesieHusi © MHOYKECTBO 1
3HaYeHUH QYHKIUH
92 OO6acTh onpesesieHns] © MHOYKECTBO 1
3HaYeHUN QyHKINU
93 CrniocoOsb1 3amanust GpyHKIMNA 1
94 I'padux pyHKIIN
Utenue cBOMCTB yHKIINHU 110 €€ TpaduKy.
95 [Tpumeps! rpadukoB GyHKITHHA, 1
OTPaXKAIOIIUX PEaTbHBIC TIPOIIECCHI
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
96 00paTHYIO TPOTIOPITUOHATBHBIC 1
3aBUCHUMOCTH, UX TpauKu
OYHKIMH, OTIMCHIBAIOIINE MPSIMYIO U
97 00paTHYIO TPOTIOPITUOHATBHBIC 1
3aBUCHUMOCTH, UX TpaduKu
OYHKIMH, OTIMCHIBAIOLINE MPIMYIO U
98 00paTHYIO MTPOTIOPIIMOHATBHBIC 1
3aBUCHUMOCTH, UX TpaduKu
99 OyHkuus Y = X2 u €€ CBOMCTBA 1
100 Oynkuus Y = X2 u e€ CBOMCTBa 1
101 Oynkuus Y = X3 u e€ cBOICTBa 1
102 OyHKIMS Y =K/X 1 €€ CBOHCTBA 1
103 OyHKIMS Y =K/X 1 €€ CBOHCTBA 1
104 OyHKIUA Y =VX U €€ CBOMCTBA 1




105 KonTtposneHas padota no teme "®dynkuun" 1

106 CreneHsb ¢ IeNbIM IT0Ka3aTeIeM 1

107 CBoliCTBa CTEIICHH C IEILIM ITOKa3aTelIeM 1

108 CBolicTBa CTEIIEHH C IEJIBIM IOKa3aTeaeM 1

109 CBolicTBa CTEIIEHH C IEJIBIM IOKa3aTeaeM 1
[IpeobpazoBanue BhIpaKEHUH,

110 COJICPIKANTUX CTETICHH C TEJTBIM 1
MoKa3aTeyiemM
[IpeobpazoBanue BhIpaKEHUH,

111 COJZIEpKAIIUX CTENEHHU C LIEJIbIM 1
IMOKa3aTeemM
[IpeobpazoBaHue BBIpAKEHUH,

112 COJEpKAIIUX CTETIEHHU C LIEJIBIM 1
IMOKa3aTeeM

113 CraHnapTHBIN BUJ YKcCIa

114 CraHnapTHBIN BUJ YncIa

115 JIeiicTBHS C YKCIaMu, 3allMCAHHBIMU B 1
CTaHJIAPTHOM BH/IC

116 JleiicTBHS C YKCIIaMU, 3alIMCAHHBIMU B 1
CTaHJIAPTHOM BH/IC
Pa3zMepsl 00bEKTOB OKPYKAKOIIETO MHPA,

117 JUIUTEIBHOCTD MPOIIECCOB B OKPYXKAIOIIEM 1
MHpE
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MHPA,

118 JUIMTEJIBHOCTD MPOIIECCOB B OKPYKAIOLIEM 1
MHUpe

119 Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MHPA, 1

JJIATCIIBHOCTD MMPOLECCOB B OKPY’KAOMICM




MHUpE

120

Jenenue ¢ octaTkom

121

CpaBHeHUS LENbIX YUCEI IO MOAYJIIO
HaTypaJbHOTO YUCIIA

122

CpaBHeHUS LENbIX YUCEI IO MOAYJIIO
HaTypaJbHOTO YUCIIA

123

CpoiicTBa CpaBHEHUN IO MOYIIIO

124

CBoiicTBa CpaBHEHUH IO MOTYJTIO

125

OcTaTku CyMMBI U TIPOU3BEIACHUS TI0
JAHHOMY MOJTYJTIO

126

KonTtponsHas pabota no temam
"Crenenn", "Ilenumocts"

127

[ToBTOpenue u o6o6menHue. Pemenne
JINHENHBIX HEPABEHCTB C OJHOM
MEPEMEHHON U CUCTEM JIMHEUHBIX
HEpPABEHCTB C OJIHOW MEPEMEHHON

128

[ToBTOpeHue u o6o6menue. Pemenue
JIMHEHHBIX HEPABEHCTB C OJHOM
MEPEMEHHON U CUCTEM JIMHEHUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHON

129

[ToBTOpEeHME M 000OIICHNE.
ToxaecTBeHHBIE MPpeoOpa3oBaHuUs
BBIPKEHUH, COACpKAIIUX
apu(MeTHYECKUE KBAJPATHBIC KOPHU

130

IToBTOpenue u o6oOmmeHue. Pemenne
KBaJpaTHbIX YpaBHEHUM. Pelienue
TEKCTOBBIX 3aJa4 C IOMOIIIbIO
KBaJIpaTHBIX YPABHEHUM




131

[ToBTOpenue u o6o0menue. Pemenne
3a7a4 U3 peajbHOU KU3HU

132

[ToBTOpenue u oboOIIeHNE.
ToxnecTBeHHBIC TIPEOOpa3OBaHUSI
palroOHaJIbHbIX BI)Ipa)KeHI/Iﬁ

133

[ToBTOpenue u o6o0menue. Pemenne
TpOOHO-palIMOHATIFHBIX YPABHEHU,
CBOJISIIMXCS K TUHEHHBIM WM K
KBaJIpaTHBIM ypaBHEHUSM. Penrenne
TEKCTOBBIX 33]1a4 C TIOMOIIIBIO POOHO-
palMOHAIBHBIX YPaBHEHUH

134

[ToBTOpenue u o6obmenue. Pemenne
TCKCTOBBIX 3a/1a4 paSJ'II/I'-IHI)IMI/I
crocodamu

135

Hrorosas koHTpoJbHAs paboTa

136

[ToBTOpenue u o6obmenHue. Pemenne
3a7a4 U3 peaJbHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

136




9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

DJIEeKTPOHHbIE
uupposeie
o0pa3oBaTtejibHbIE

pecypchbl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(yHKIMH, TPOMEKYTKH BO3PACTAHUS U
yObIBaHUS (QYHKIMH, YETHBIE U HEUETHBIE
¢GbyHKIMM, HauOoJIbIIee U HaUMEHbIIee
3HaueHUs! QyHKIHUU

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHMs QYHKITUHU, YETHBIC U HEUETHBIC
dbyHKIIMHM, HAMOOJIBIIIEE U HAUMCHBIIICE
3Ha4YCHHS (YHKITUH

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTpeoOpa3oBaHui

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTPeoOpa3oBaHui

KBanpatubiii TpéxwieH. Kopuu
KBaJIpaTHOTO TPEXUJIEHA

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN




KBangpatuunas ¢pyHKIus u €€ CBOKWCTBA

[Tapaboiia, KOOpAMHATHI BEPIIUHBI

o napadoJIbl, 0Ch CHMMETPHUH 1TapadoIbl

10 [Toctpoenue rpaduka KBaApaTUIHON
GbyHKITIT

11 [TocTpoenue rpaduka KBagpaTUIHON
byHKIIMN

12 [TocTpoenue rpaduka KBagpaTUIHON
byHKIUN
[Tonoxenue rpaduka KBaApaTHUHOMN

13 (YHKIIMH B 3aBUCUMOCTH OT €€
K03 uUIIMEeHTOB
[Tonoxenue rpaduka KBaApaTHUHON

14 (yHKIIUM B 3aBUCUMOCTH OT €€
ko3 durmeHToB

15 Hcnonb3oBaHue CBOMCTB KBaAPATUYHOM
(GyHKLIUY TSl pelieHus 3a1a4

16 Hcnonp3oBaHue CBOMCTB KBaIpaTUYHOU
(GyHKLIUY JUTs1 pellieHus 3a1a4

17 Hcnonp30BaHue CBOMCTB KBaIpaTUYHOU
(GyHKUUY JUTs1 pelieHus 3a/1a4

18 CreneHHble (PyHKLIHHU C HATYpaIbHBIMU
NoKa3aTeNsiMH, UX rpadMKu U CBOMCTBA

19 CreneHHble (DyHKLIHHU C HATYpaJIbHBIMU
MoKa3aTeNsiMH, UX rpadMKu U CBOMCTBA

20 CreneHHble (PyHKIUU C HATypalbHBIMU
MoKa3aTeNsiMH, UX rpadMKu U CBOMCTBA

21 Crenennble (PyHKIHHU C HATYpaIbHBIMU




MoKa3aTeNsiMH, UX TpaMKH U CBOMCTBA

Ipadukn Gyskimit: y=Vx , y=3x, y=|x

22 | 1

23 Ipadukn dyskmmit: y =Vx , y=3x, y=|x 1
|

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

25 KonTponsnas pabora no teme "®@ynkuun" 1
[TonsiTHE O pElICHUH HEPaBEHCTBA C OJTHOM

26 nepeMeHHOH. MHOKECTBO pelIeHni 1
HEPaBCHCTBA

27 KBajpaTHbIe HEpaBEHCTBA C OJTHOM 1
MepEMEHHO N

28 KBanpaTHble HEpaBEeHCTBA € OJJHOM 1
MepEeMEHHO N

29 Pemenune HepaBeHCTB rpaduuecKuM 1
METO/IOM M METO/IOM HHTEPBAJIOB

30 Pemenue HepaBeHCTB rpaduuecKuM 1
METO/IOM M METO/IOM HHTEPBAJIOB

31 HepaBeHcTBa, conepikaiiyue 3HaK MOTYJIS 1

32 HepasenctBa, coaep:xaiire 3HaK MOIYIS 1

33 CucremMbl HEpaBEHCTB C OJJTHOM MEPEMEHHOMN 1

34 Cucrembl HEpaBEHCTB C OJJTHOM MEPEMEHHOMN 1

35 Pemienne TeKCTOBBIX 33714 ¢ TOMOIIBIO 1
HEPaBEHCTB, CUCTEM HEPABEHCTB

36 Pemienmne TeKCTOBBIX 33724 C TOMOIIBIO 1

HCEPAaBCHCTB, CUCTCM HCPABCHCTB




37

HepaBeHCTBO ¢ ABYyMS IEPEMEHHBIMM.
Pemrenne HepaBeHcTBaA C IBYMS
[I€pEMEHHBIMU

38

I'padmyeckuii METO T peIICHHS CUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMU

39

Cucremsbl HCPAaBCHCTB C IBYMsI
NEPEMEHHBIMHA

40

KonTponsnas pabora no teme "KBanparHbie
HepaBeHCTBA"

41

bukBanpaTHbie ypaBHEHUS

42

[IpuMeprl npuMeHEeHNT METOI0B
PaBHOCHJIbHBIX TPe0Opa30BaHuil, 3aMEHbI
MEpEeMEHHOM, rpauecKoro MeTo1a npu
pelLlIeHNH ypaBHEHU 3-i1 1 4-1i cTeneHen

43

[Ipumepsl npUMEHEHHU METOA0B
PaBHOCHJIbHBIX TPe0Opa30BaHuii, 3aMEHbBI
MepeMEeHHOH, rpauecKoro MeTo1a npu
pellleHNH ypaBHEHU 3-i u 4-1i cTeneHen

44

[Ipumepsl npUMEHEHU METOA0B
PaBHOCWIBHBIX NPE0Opa30BaHUA, 3aMEHbI
nepeMeHHoH, rpaduyeckoro MeTo1a npu
peuieHun ypaBHeHU 3-i u 4-ii crenenen

45

Pemenne npoOHO-paliMOHATIBHBIX
ypaBHEHUI U HEPABEHCTB

46

Pemienune npo6GHO-paiMOHAIBHBIX
ypaBHEHUI U HEPABEHCTB

47

Pemienune 1po6GHO-paiMOHAIBHBIX
ypaBHEHUH U HEPABEHCTB




Pemenune npoOGHO-pariMOHAIBHBIX

18 YPaBHEHUH U HEPABEHCTB

49 Pemenue cucreM ypaBHEHHI ¢ IByMsI
[IepEMEHHBIMU

50 Pemenue cucreM ypaBHEHH ¢ IByMsI
[IepEMEHHBIMU

51 Pemrenne npocTenmmx cCuCcTeM HETMHENHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

59 Pemrenne npocTenmmx cuCcTeM HETMHENHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

53 Pemrenne npocTenmmx cucTeM HETMHENHBIX
YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU

54 Pemrenne npocTenmmx cucTeM HETMHENHBIX
YPaBHEHHUH C ABYMS IEPEMEHHBIMU
I'paduaeckuit MeTo ] pereHus: CUCTEMBI

55 HETTMHEHHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU
I'paduaeckuit MeTos pereHus CHCTEMBI

56 HEJTMHEHHBIX YPaBHEHUH C IBYyMS
IIEPEMEHHBIMU
Cucrema 1ByX HEITMHEMHBIX YPaBHEHUH C

57 JBYMsI IEPEMEHHBIMU KaK MOJEIIb PEAIbHOU
CUTYaLu1
Cucrema 1ByX HEITMHEMHBIX YPaBHEHUH C

58 JBYMsI IEPEMEHHBIMU KaK MOJEIb PEAIBHOM
CUTYaLu1

59 Cucrema 1ByX HETMHENHBIX YPaBHEHUH ¢

ABYMA ICPEMCHHBIMHU KaK MO/JCJIb peaanoﬁ




CUTYyallU1

Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUH ¢

60 JBYMSI TIEPEMEHHBIMU KaK MOJIETb PeaIbHON
CUTYalluu

61 Cucrema HeJIMHENHBIX YPaBHEHUH ¢
napaMmeTpom

62 Cucrema HeTMHENHBIX YPaBHEHUH €
napameTpoM

63 Cucrema HeTMHENHBIX YPaBHEHUH ¢
napaMmeTpoM

64 [IpocTeimme HepaBeHCTBA C IBYMs
MIEPEMEHHBIMH U UX CHCTEMBI

65 KonTponbHas pabota no teme "YpaBHeHuUs,
HEpPABEHCTBA U UX CUCTEMBI"
TlousiTHE YNCIIOBOM MOCIENOBATEILHOCTH.

66 Koneunsle 1 OeckoHeUHbIE
MOCJIEI0BATEILHOCTH
OrpanudeHHas 1ocieJ0BaTeIbHOCTb.

67 MoHoTOHHO Bo3pacTatomias (yObIBaroIasi)
MOCJIEIOBATEILHOCTD
CriocoOblI 3a/1aHUs IOCTIE0BATEIBHOCTH:

68 OIMCATENIbHEIN, TAOJUYHBIHN, C IIOMOILBIO
(dhopMyIbl N-TO YlieHa, peKypPEHTHBIN

69 Apudmernueckas U reoMeTpruecKas
Iporpeccun

70 ApugpmeTrnueckas 1 reoMeTpudecKas
porpeccun

71 CBoiicTBa 4IeHOB apu(hMETHUECKON U




F€OMETPUUYECKOU MPOrpeccCuit

CBoiicTBa 4ieHOB apu(hMETHUECKON U

72 FeOMETPUYECKON MPOrpeccuit

73 ®opmyitel N-To wieHa apuPMETHIECKON U
r€OMETPUYECKON MPOrpeECCUit

74 ®opmyibl N-ro uieHa apuPpMeTHIecKo 1
F€OMETPUYECKON MPOrpeCCUit

75 ®opmyibl N-ro uieHa apuPpMeTHIecKon 1
r€OMETPUYECKON MPOrpeCCUit
DopMmysbl CyMMBI IEPBBIX N YJIEHOB

76 apuMETHYECKON U TEOMETPUUECKON
MIpOrpeccuit
DopMmysbl CyMMBI IEPBBIX N YJIEHOB

7 apuMETHIECKON U TEOMETPUUECKON
nporpeccui
@opMysBl CyMMBI IEPBBIX N YWICHOB

78 apuMETHUECKON U TEOMETPUUIECKON
nporpeccui

79 3a7auy Ha IPOLIEHThI, GAHKOBCKUE BKJIAIbI
U KPEIUTBI

80 3a7auy Ha OIPOLIEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTHI

81 3a7auy Ha OIPOLIEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTBI

82 3aauy Ha IPOLIEHTHI, OAHKOBCKUE BKJIAIbI
U KPEIUTHI

83 3a7auy Ha MPOLIEHTHI, OAHKOBCKUE BKJIA]IbI

" KPpCAUTHL




3aaun Ha MPOLICHTHI, OAHKOBCKUE BKJI/IbI

84
Y KPEIUTHI

85 3a/aun Ha MPOIICHTHI, OAHKOBCKUE BKJIA/IbI
Y KPEJIUTHI
[IpencraBnenue 0 CXO0AUMOCTH

86 MOCJIEI0BATEILHOCTH, O CYMMHUPOBaHUHT
0EeCKOHEYHO yObIBaIOIIEeH reoMeTpuyecKon
MPOTPECCUU
[IpencraBnenue 0 CXOAUMOCTH

87 MOCJIEI0BATEIILHOCTH, O CYMMHUPOBaHUHT
0eCcKOHEYHO yObIBaroOIIe reoMeTpuIecKon
MPOTPECCUU

88 MeTo 1 MaTeMaTHYECKON WHTYKITHH

89 Meroa MaTeMaTHYECKON UHIYKIIUH

90 KonTtponbHas padota o teme "HucnoBsie
MOCJIEIOBATEIIbHOCTH U ITporpeccuu’”

01 Kopens n-it crenenn. CBoiicTBa KOpHS N-id
CTETeHU

92 Kopens n-it crenenn. CBoiicTBa KOpHS N-id
CTETeHU

93 Kopensb n-it crenenu. CBolicTBa KOpHs N-i
CTETIeHH

94 CreneHs C pallMOHAILHBIM [TOKA3aTeIeM U
e€ cBoiicTBa

95 CreneHsb C pallMOHAIBLHBIM MTOKa3aTeNIeM U
e€ CBOMCTBA

96 CreneHs C pallMOHAIBLHBIM MTOKA3aTeIeM U

€€ CBOIICTBa




97

ToxnecTBeHHbBIE TPe0Opa3zoBaHUs
BBIPAXKEHUH, COJIEPKAILUX KOPEHb N-I
CTEIIEHU

98

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIpAXKEHUH, COJIEPKAILUX KOPEHb N-I
CTEIIEHU

99

ToxnecTBeHHble MpeoOpa3zoBaHUL
BBIpAXXEHUH, COJIEPKAILNUX KOPEHb N-I
CTEIIEHU

100

ToxnecTBeHHbIE TpeoOpa3zoBaHUS
BBIPAKEHUH, COZIEpHKAILHUX CTENEHb C
paloHaIbHBIM [TOKa3aTeleM

101

ToxxnecTBeHHBIE TTPEOOpPa30BaHUS
BBIPKEHUH, COJIEPIKAINUX CTETICHB C
palMoHaIbHBIM TIOKa3aTeeM

102

KonTtponbHas padota o teme "CrerneHs ¢
palMOHAIBLHBIM TTOKa3aTeneM"

103

[ToBTOpeHue u o6o6menue. Yucna u
BBIYKCIICHUS (3aIMCh, CPABHCHHE, ICHCTBHS
C JEHCTBUTEIBLHBIMH YHNCIIAMH, YKCIIOBAs
npsimMast)

104

[ToBTOpeHue u o6o6menue. Yucna u
BBIYMCIICHUS (3aIIMCh, CPABHEHHE, ICHCTBHS
¢ JEHCTBUTEIBLHBIMH YHNCIIAMH, YHCIIOBAs
npsiMasi)

105

[ToBTOpenue u 0606menue. Yucna u
BBIUMCIIEHUS (IPOLICHTHI, OTHOLICHHU,
MIPONOPIIMH)




106

[ToBTOpenue u o6oOmenue. Yucna u
BBIYMCIICHUS (IIPOLICHTHI, OTHOIICHHS,
MIPOIIOPLIUN)

107

[ToBTOpenue u o0o0menue. Ynucna u
BBIYUCIICHUS (pEIlICHUE 3a/1a4 U3 PeaIbHOU
KU3HU)

108

[ToBTOpenue u 0606menue. Yucna u
BBIYMCIIEHUS (pElIeHre 3a1a4 U3 pealbHOM
AKU3HN)

109

[ToBTOpenue u o6ob6menue. Yucna u
BBIYHCIIEHUS (OKpYIJIeHue, TpUOIMKeHue,
OTIEHKA)

110

[ToBTOpenue u o6odmenue. TexcToBbIe
3aauu (perIeHne TeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crioco0amMm)

111

[ToBTOpenue u o6obmenue. TekcToBbIe
3a7auu (perIeHne TEeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crioco0aMm)

112

[ToBTOpenue u o6ob6menue. TexcToBbie
3a/aun (peleHrne TeKCTOBBIX 3a/1a4
apu(PMETHYSCKUM U aJIreOpanyecKuM
crioco0aMu)

113

IToBTOpenue u o0oOeHne. TekcToBbIe
3aaun (pelreHne TeKCTOBbIX 3a/1a4
apudmeTryecKuM U anredpandecKumM
croco6ammu)




114

[ToBTOpenue u 06001meHue. TekcToBbIC
3a7a4u (pelIeHne TeKCTOBBIX 3a1a4
apuMeTHIeCKuM U areOpandecKuM
crioco0ammu)

115

[ToBTOpenue u 06001meHue. TekcToBbIC
3a/1auu (peleHne TEKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpanyecKum
criocob6ammu)

116

[ToBTOpenue u 06001IEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpanvdecKux
BBIPAXKEHUH, COJIEPKAILNX CTENIEHb C
L[eJIbIM TIOKa3aTesieM)

117

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandeckue BhIpaXKEHUS
(mpeoOpazoBanue anreOpanvdecKux
BBIPaXCHUH, COICPIKAINUX CTETICHD C
IEJIBIM TTOKA3aTEeIIeM )

118

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKue BhIpaKeHHUs
(mpeoOpazoBanue aareOpandecKux
BBIPaXCHUH, COJICPIKAIIUX CTETICHb C
EJIBIM [TOKA3aTeIIeM )

119

[ToBTOpEeHME M 000OIICHNE.
AnreOpanvecKue BhIPaKCHHS
(mpeoOpa3zoBaHue anredpanyeckux
BBIPaKCHUH, COIEPIKAIIUX
apu(METHUECKUI KBaIPATHBIN KOPEHB)

120

[ToBTOpeHue u oboOIIeHNE.




AnreOpandecKkue BEIpaXKEeHUS
(mpeobOpazoBaHue anreOpanuecKux
BBIPAXKEHUH, COJIEPKAINAX
apru(METHIECKUI KBAIPATHBIH KOPEHB)

121

[ToBTOpenue u oboOIIeHNE.
AnreOpandecKue BEIPaXKCHHS
(mpeoOpazoBanue anredOpanvdecKux
BBIPAKEHUH, COAECPKAIINX
apudmeTnyecKuil KBaJIpaTHbIN KOPEHB)

122

[ToBTOpEeHME 1 0600IIEHNE.
Anrebpandeckue BbIpaKeHHs
(mpeobpa3zoBaHue LENBIX U IPOOHO-
paIOHAIbHBIX BBIPAKEHUN)

123

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandeckue BbIpaXKEHUS
(mpeoOpazoBaHue 1EIBIX U IPOOHO-
paMOHAFHBIX BBIPAKCHUH )

124

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKue BRIpaKCHHS
(mpeoOpazoBaHue LEIBIX U IPOOHO-
paIMOHALHBIX BBIPAKCHUN)

125

[ToBTOpEeHME M 000OIICHNE.
AJreOpandecKue BBIPaKCHHUS
(mpeoOpa3oBaHue LEIBIX U IPOOHO-
palMoOHALHBIX BBIPAKCHUH )

126

[ToBTOpenue u 06001IeHNE.
AureOpandeckue BhIpaxeHUs (pasiokKeHue
MHOTOYJICHA Ha MHOXHTEJIH, B TOM YHUCIIE C
UCIOJIb30BaHUEM (POPMYJ COKPAIIECHHOTO




YMHOKEHUS)

[ToBTOpeHue u 06001ICHNE.
AnreOpandecKkue BeIpaXCHUS (Pa3ioKeHHE
127 MHOTOYJIEHA Ha MHOKHUTEIN, B TOM YHCIIE C
MCI0JIb30BaHUEM (DOPMYJT COKPAIIEHHOTO
YMHOKEHUS)

[ToBTOpenue u o6oodIIEHNE.
Anrebpandeckue BeIpaxeHUs (pa3ioxKeHue
128 MHOTO4YJIEHA Ha MHOKUTEIIH, B TOM YHCIIE C
HCI0JIb30BaHUEM (DOPMYJT COKPAILLIEHHOTO
YMHOKEHHUS)

[ToBTOpEeHMe 1 0600IIEHNE.
129 Anrebpandeckue BbIpaXKeHHs
(MomenupoBaHUE C MOMOIIIBIO (hopmMy

pEaIbHBIX MTPOLIECCOB U SBJICHUN)

OyHKIMU (TOCTPOEHUE, CBOMCTBA

130 .
M3y4YEHHBIX (DYHKITHIN)

[ToBTOpenue u o6obmenne. PyHKIU
131 (moctpoeHue, CBOMCTBA U3YYCHHBIX

(yHKumiN)

[ToBTOpeHue u 0606menrne. GyHKITUN
132 (moctpoenue, CBOMCTBA U3YUYEHHBIX

yHKmiT)

[ToBTOpenue u 0606menue. yHxuu
133 (rpaduueckoe pelieHne ypaBHEHHH U UX
CUCTEM)

IToBTOpenue u o6o0menue. OyHKIUH

134
(rpaduueckoe pelieHne ypaBHEHUH U UX




CHUCTEM)

135 Hroroas koHTpoJbHAs padoTa 1
136 [ToBTOpenue u 0606menne. yHKIUN 1
(MoenupoBaHuE PeAIbHBIX MPOIIECCOB)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Marematuka. Anredpa: 7-if kinacc: 6a30Bblii YPOBEHb: YUEOHUK, 7 Kilacc/
Maxkapserues 0. H., Munatok H.I'., HemikoB K.W. u npyrue; nox pen.

Tenaxosckoro C.A., AkimonepHoe oduiectBo «M3narensctBo «lIpocBenienuer

Marematuka. Anredpa: 8-if kiacc: 6a30BbIM YpOBEHb: YueOHUK, 8 Kiacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u apyrue; nox pex.

Tenaxosckoro C.A., AkimonepHoe oouiectBo «M3narensctBo «lIpocBemnienue

Marematuka. Anredpa: 9-if kiacc: 6a30BbI YPOBEHB: YUeOHUK, 9 Kitacc/
Makapserues 0. H., Munatok H.I'., HemikoB K.W. u npyrue; noa pen.

TemskoBckoro C.A., AknronepHoe o61iectBo «M3narensctBo «IIpocBenienne»

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://math-oge.sdamgia.ru/






