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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 W3YYCHUsS] MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHIO y OOydYaIOLIUXCS
JIOTUYECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHHUS TOJIB30BATHCS AITOPUTMAMH, a
TaKKe TPUOOPETCHUIO MPAKTUYECKUX HABBIKOB, HEOOXOMUMBIX ISl TIOBCEHEBHOM
KU3HU. PazBUTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
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 «YpaBHEHHS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO y OOyYarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX MIPEIMETOB U OKpYy:Karouiell peasbHOCTU. Ha ypoBHE OCHOBHOTO 00111€r0
oOpa3oBaHus y4eOHBII MaTepuan TPYNIUPYETCS BOKPYT  pallMOHAJIbHBIX
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 MBIIUICHHS, HEOOXOJIMMOIo, B YAaCTHOCTH, MJIA
OCBOCHHUSI Kypca UWH(OpMAaTUKHA, U OBJIAJICHUE HaBBIKAMU JICYKTHUBHBIX
paccyxnenuil. IlpeoOpa3oBaHue CHMBOJIBHBIX (OPM CHOCOOCTBYET pPa3BUTHUIO
BOOOpaXeHHUsI, CIIOCOOHOCTEN K MaTeMaTUYe€CKOMY TBOPUYECTRBY.

Copepxanve QyHKIIMOHAIBHO-TpaUuecKoi JIMHUM HAIEICHO HA TIOy4YeHHe
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 BEIPA3UTEIIbHBIE 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 amnmapaTta M CBSI3aHHBIX C HUM 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  CIOCOOCTBYIOT (OPMHUPOBAHUIO  yYMEHHI
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 MBIIIICHUS 00YJIatOITUXCS.

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 n3ydenne yueOHOTO Kypca «Anredpay» otBomutcs 408 dacoB: B 7 kimacce
— 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

Panmonanbabie uncna. CpaBHEHHE, YNOPSAJIOYMBAHHE U apuPMETHUYECKUE
JNEUCTBUA C pallMOHAIBHBIMU YKcIaMu. YucinoBas npsiMasi, MOJyJIb YKCIa.

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

Pemiennie TekcTOBBIX 3a/1au apuMETHUECKUM criocobom. Perenue 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 cocTtaBHble uuciia. UYETHbIE W HEU€THbIe 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. Anroputm EBkinaa.

Henenue ¢ octaTkoM. ApudmeTrndeckre ornepanuy Hajl OCTaTKaMH.

AsireOpanyeckue BbIpasKeHUS

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

ToxnectBo. ToxkaecTBEHHBIE MPEOOPA30BaAHMS ANTECOPAMIESCKUX BBIPAXKEHHU.
JloKa3aTeabCTBO TOXKIAECTB.

Onnounenbl. OIHOYJIEH cTaHAAPTHOTO BU1a. CTeNEHb OJJHOYICHA.

MHorounenbl. MHorouseH craHgaptHoro Bujaa. CTeneHb MHOrOYICHA.
CrnoxeHue, BBIYMTAHHE, YMHOXKEHHUE U JeeHre MHorowieHoB. [IpeoOpa3zoBanue
LIEJIOr0 BbIpaXeHUsI B MHOroujieH. Kopau MHOrouiesa.

@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 U pa3HOCTh KyOOB JIBYX BBIPAKCHUH.

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

YpaBHeHUS U HEPABEHCTBA

VYpaBHenue ¢ ogHoi nepemeHHo. Kopenb ypaBHeHus. CBoiicTBa ypaBHEHU
C OJHOW TMEepEeMEHHOW. PaBHOCHUIBHOCTP ypaBHEHUW. YPaBHEHUE 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 ¢ AByMs nepeMeHHbIMU. ['paduk TUHEHHOTrO 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 TIOJICTAHOBKM M METOJIOM cioxkeHus. Cucrema JABYyX JMHEWHBIX
YPaBHEHUH € IByMsI IEPEMEHHBIMU KaK MOJIENIb PEAJIbHON CUTyallUH.

DyHKUUMA

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

[IpsimoyrosibHas cucteMa KOOpAMHAT. AOcuucca M 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
omnpejieneHuss W obOnacte 3HadeHW ¢GyHkuuu. CrocoObl 3anaHus  (QYHKIUH.
I'paduk dpynkuuu. IloHATHS MakcUMymMa U MUHHUMYyMa, BO3pacTaHus U yObIBaHUS
Ha IIpUMepax peajlbHbIX 3aBUCUMOCTEN.

Jlunetinas ¢yukius, e€ cBoicTBa. ['paduk nuneitHon ¢ynkumu. ['paduk
byukun Y = [X|. Kycouno-3aganubie ()yHKINN.

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 paCHIMPEHUSIX YUCIOBBIX MHOXKECTB. MHOXecTBa
HaTypaJIbHBIX, IIE€JNbIX, PAlMOHAIBHBIX, JAEUCTBUTEIbHBIX uyuceld. CpaBHEHHE
yucell. YucaoBble MPOMEKYTKHU.

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

Pa3zMepbl 0OBEKTOB OKpYXKAaIOIIEr0 MHpA, JJIUTEIBHOCTh TMPOLIECCOB B
okpyxkatouieM mupe. CTaHJapTHBIN BU YKCIIA.

AuredOpanyeckue BbIpasKeHUsI

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



CnoxxeHue, BBIYMTAHUE, YMHOXEHUE U [EJICHUE anredpandyeckux JapoOei.
Boinenenue nenoit vactu anredOpanyeckoi 1poou.

Panyonanbubie BBIPAKCHUS. ToxnecTBeHHbIE npeoOpa3zoBaHus
palMOHANBHBIX BBIPAKECHU.

JlonyCcTuMble 3HAYE€HUSI TMEPEMEHHBIX B  BBIPAKEHUAX, COICPHKALIUX
apudMeTHUeCKUe  KBaJpaTHbie KOpHH. TOXKJACCTBEHHBbIC MPEoOpa3oBaHUs
BBIpaXKEHUH, cofiepKalnX apudMeTHIeCKUe KBaApaTHbIe KOPHHU.

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

YpaBHeHUsS ¥ HEPABEHCTBA

KBanparnoe ypaBHenue. @opmyna KOpHEH KBaJApPaTHOTO YpaBHEHUS.
KonndecTBO neiCTBUTENBHBIX KOPHEW KBaJIpaTHOrO ypaBHeHus. Teopema Buera.
VYpaBHeHUs, CBOJUMBIE K JIMHEHHBIM YypPAaBHEHUSIM WIM K KBaJpaTHBIM
ypaBHeHUsAM. KBajipaTHOe ypaBHEHUE ¢ TapaMeTpoM. PellleHne TeKCTOBBIX 331y ¢
MOMOIUIBIO KBAJIPATHBIX YPABHEHU.

JlpoOHO-parioHaIbHBIE  ypaBHEHUs. PereHue  IpoOHO-paliMOHAIBHBIX
ypaBHeHU. PerieHue TEKCTOBBIX 3aJa4 C TMOMOIIBIO JAPOOHO-PATMOHATBHBIX
ypaBHeHui. ['paduueckast UHTEpIIpeTalus ypaBHEHUN C TBYMSI TIEPEMEHHBIMU.

Uucnosslie HepaBeHCTBA. CBOKCTBA YHCIOBBIX HEPABEHCTB.

HepaBeHncTtBo ¢ 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.

JInHelHOE HEpPaBEHCTBO C OJHOM IMEPEMEHHOM W MHOMXECTBA €T0 PEIICHHUI.
Penienrie TMHENTHBIX HEPABEHCTB C OJJHOM nepeMeHHON. CUCTeMbl U COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PelleHne TEKCTOBBIX 3aday C
MMOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

OO6nacTpb onpesieneHnsi 1 MHOXKECTBO 3HaueHU (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
MPONOPILMOHATIbHBIE 3aBUCUMOCTH, UX IpaUKH.

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

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



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 JIMHEHHBIC MHOXKUTEIIU.

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 YPaBHEHUN.

Pemenue cucreM ypaBHEHUH ¢ IBYyMsI IEpeMEHHBIMU. Perienne mpocrenmmx
CHUCTEM HEJIMHEWHBIX YpaBHEHHH C JBYMs mepeMeHHbIMU. ['paduueckuii meron
pEIICHHUs] CUCTEMbl HEJIMHEHMHBIX ypaBHEHHMI C JByMs mepeMeHHbIMH. Cucrema
JIByX HEJWHEWHBIX YPaBHCHHH C JBYMS TMEPEMEHHBIMH KaK MOJEJb peallbHOU
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. [IpocTelinine HepaBeHCTBA C 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 JIByMs IEPEMEHHBIMH.

DyHKIUMN

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

KBagpatnuynas ¢yukuuss u e€ cBoiictBa. lcmonb3oBaHHWE 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)’uy
= a(Xx — m)? +n. IToctpoenue rpahuKoB QyHKIMI ¢ ITOMOIILIO TPE0OPA3OBAHMIA.

HpobHo-nuneitHas hynkums. MccnenqoBanue GyHKITUHN.

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

YucaoBble M0CJIe10BATEJIbHOCTH U MPOTrPeccuu



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

Apudpmernyeckas U TreoMmeTrpuyeckas mnporpeccun. CBoiicTBa UJIEHOB
apupmeTndyeckoil u reoMerpuueckoil mporpeccuid. dopmynabl N-ro  uigeHa
apumeTnieckol U reomeTpuyeckoi nporpeccuid. dopmysbl CyMMbl MEpPBBIX N
YJICHOB apu(METUUECKOH U TeOMETPUYECKON mporpeccuid. 3ajauu Ha MPOLIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

[IpencraBieHne O CXOAMMOCTH IMOCJIEAOBATEIBHOCTA, O CYMMHUPOBAaHUU
0eCKOHEYHO yObIBaIOIEl TeOMETPUUYECKOM IPOrPECCUH.

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLICHHWEM K  JIOCTH)KEHUSIM  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 BBITIOJIHEHHIO O0S3aHHOCTEN rpaklaHWHA U pealiu3allid ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEHW JKU3HU JUIS YCHENIHOW mpodeccuoHambHON
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallME B JIESITEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAYYHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUSA M 3HAYMMOCTH I PAa3BUTHS LIMBWIM3ALMU,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKU U MAaT€MaTUYECKOW KYJIBTYPOU KaK CPEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

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



TOTOBHOCTBHIO TPUMEHSTh MaTEMaTUYECKHWE 3HAHUS B HWHTEpPEcax CBOETo
3I0pPOBBS, BEICHUS  3J0POBOTO  00Opa3a  KU3HU  (3J0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3KOJIOTUY€eCKOT0 BOCIIMTAHUA:

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
100aJILHOTO XapaKTepa AKOJOTUUECKUX TPOOJIeM U MyTel UX pelieHus;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JCSATEIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIOJeH, MPUOOpEeTaTh B COBMECTHOW JEATECIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSTHUS, TUIOTE3bl 00 O0OBEKTaxX U SIBJICHUSX, B TOM UHCJIE paHEEC HEWU3BECTHBIX,
OCO3HaBaTh JACPUIUTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IJIAaHUPOBATh
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JAeUCTBHs, (DOpMYyIHUpOBaTh M OICHUBATH PUCKH H
NOCTIENICTBUS, (HOPMHUPOBATH OIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

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

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

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



BOCTIpUHUMATh,  (QOpPMYyIMpOBaTH W  MPEoOpPa3OBBIBATH  CYXKIACHHS:
YTBEpAUTENbHBIC U OTPUIATEIbHBIC, €JUHIYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

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

JieNaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHUKH, JCAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
(akTOB, BBICTpAaMBaTh ApryMEHTAIMIO, MPUBOAWTH MPUMEPHl U KOHTPIPUMEDHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
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 CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAONIONIEHUS, HUCCJENIOBAaHUS, OKCIIEPUMEHTA,  OLIEHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

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

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh U HM30BITOUYHOCTH HMH(POpPMAIMH, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

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

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 33/1a4u CXeMaMu, TuarpaMMaMu, HHOHM rpa@uKoi 1 uX KOMOMHALIUAMY,

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

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH



BOCHPHUHHUMATh U (DOPMYIUPOBATH CYKJIEHHUS B COOTBETCTBUU C YCIOBUSAMHU 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€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW 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
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yJAbTaThl PEIICHUs 3a/lauM, SKCIIEPUMEHTa, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHJIHONM M MHJIMBHUYyaJIbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTEMaTUYECKUX 3aj7ad, MPUHUMATh Ielb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX QopMax paboThl (00CyxaeHHs, OOMEH MHEHUH,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysbTaTa M KadecTBO CBOEro BKJIaJa B OOWIMI pe3yapTaT IO
KpUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBepCcAJIbHbIE y4eOHbIE NeHCTBHUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpUEHTHPOBATHCS B PA3NUYHBIX MOJX0AAaX MPUHATUSA PELICHUN (MHANBUIYAIbHOE,
IPYIIOBOE);

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

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS MpoIlecca U pe3yibTara
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTUBBI B JIESITEJIBHOCTh Ha OCHOBE HOBBIX OOCTOATENBCTB,
HalJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



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

BBIp@)KaTh SMOLMHU IMPU HM3YYEHUU MaATEeMaTHYECKHMX 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 YUCeNl K Ipyrod (mpeodpa3oBbIBATH
JNECATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JICCATUYHYIO TPOOBb).

Hcnonb3oBaTh MOHATUS MHOKECTBA HATYPAIBHBIX YMCEJI, MHOKECTBA 1IE€JIBIX
yucesl, MHOXKECTBAa palMOHAJIBHBIX YMCEI MpPU PEHICHUM 3aj]ady, MPOBEICHUU
paccyXIeHUH U JOKa3aTeIbCTB.

[TonumaTh U OOBACHATH CMBICI MMO3UIIMOHHOMN 3aIMMCH HATYPAJILHOTO YHCIIA.

CpaBHUBATh U YIIOPSAJOUYMBATH PAllMOHAJIBHBIE YUCIIA.

BoimonHaTh, codyeTas yCTHblE M NHCbMEHHBbIE NPUEMBI, apudMeTHuecKue
JNEUCTBHS C PAllMOHAIBHBIMHM YHCIIAMH, UCIIOJIB30BAaTh CBOMCTBA YHCEI U MpaBHIIA
JNEVUCTBUH, MPUEMBI pAITMOHATBHBIX BEIYMCIICHUM.

BbINONHATH 1€MCTBUS CO CTENEHSIMU C HATYPAJIbHBIMU OKA3aTEISIMU.

HaxonuTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUH, COJAEpKAIIUX pPalMOHAJIbHbBIE
Yyclia M CTENEHU C HATypalibHBIM TIOKa3aTelieM, MPUMEHSATh pPa3HOOOpa3HbIe
CIOCOOBI ¥ TPUEMBI BBIUMCIICHUS, COCTABISATh U OLIEHUBATH YHCIIOBBIC BBHIPAKCHHUS
MIpU PEIICHUU MPAKTUUYECKUX 3a/1ay U 3a/1a4 U3 APYrUX YUYEOHBIX MPEIMETOB.

OkpyrnisiTh uMciia C 33JaHHOM TOYHOCTBIO, a TaKXe IO CMBICIY
MPAaKTUYECKONM CUTyallud, BBINOJHATh NPUKUIKY M OLEHKY pe3yibTaTa
BBIUMCIICHUN, OLIEHKY 3HAUEHHU 4YHCIIOBBIX BBIPAXKCHUM, B TOM 4YHCIIE I[IpU
PEILICHUN MTPAKTUUECKUX 3a7a4.

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



J1eauMOCTb.

Jloka3bIBaTh U NPUMEHSTH NPU PEIIEHUHN 3a]1a4 NPU3HAKU 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.

Haxoaute Hambonbmiuii OOMIMI JAENUTENIb U HAaUMEHbIIEE O0INee 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

BripaxkeHus ¢ nepeMeHHBIMH.

Hcnonw3oBaTh anreOpandyeckyr0 TEPMUHOJIOTHUIO U CUMBOJHMKY, MPUMEHSTH
e€ B mpoIiecce 0CBOSHUS Y4eOHOTO MaTepurara.

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

Hcnonb3oBaTh  MOHSATHE  TOXKJAECTBA,  BBINOJIHATH  TOXIECTBEHHBIC
npeoOpa3oBaHus BBIPAKEHUM, TOKa3bIBaTh TOXK/IECTBA.

MHOrouIeHsI.

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

BoInonHATh nelcTBUS (CIOKEHHUE, BBIYUTAHUE, YMHOKEHNE) C OJTHOWICHAMHU
U C MHOTOWIEHAMHU, PUMEHATH (DOPMYJIIBI COKPAIIEHHOTO YMHOXKEHUS (KBaApaT U
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 OOIIETr0 MHOXXHTENSA, TPYIIUPOBKU CIIAraeMbIX, TPUMEHSIS
(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 BBIPAKCHHIM.

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 IEPEMEHHBIMU.



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.

CocTaBnsaTh W pemiaTh JHWHEHHOE YpaBHEHHE WIM CHCTEMY 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, JIYYH, OTPE3KH, HHTEPBAJIbI, 3alTMChIBATH YUCIOBBIC MPOMEKYTKH Ha
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TIOMONIbIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMH: CKOPOCTh, BpPEMs, PACCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a WHGOpMaINH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMALIUIO U3 TPAPHUKOB peabHBIX MPOIIECCOB
Y 3aBUCUMOCTEH.

Hcnons3oBaTh cBoicTBa (GYyHKIMA JJI aHaln3a TpaduKoB peaabHBIX
3aBUcUMoOCTe (Hynu (QYHKIHH, NPOMEXKYTKA 3HAKOTIOCTOSHCTBA (DYHKIIHNH,
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 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,  HCHOJIB3ySl  HOpU  HEOOXOJUMOCTH  KAJIbKYJSITOP,  BBIOJHSTH



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

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
qucell JUIsl CPAaBHEHUSI, OKPYTJIEHUSI U BBIYMCIEHUH, n300paxaTb E€HCTBUTEIbHBIC
Yycila TOYKAMU Ha KOOPAUHATHOMN IIPSAMOM.

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.

CBo0OOIHO omepupoBaTh MOHATHEM OCTaTKa MO MOJIYJIO, HPUMEHSThH
CBOMCTBAa CpPABHEHHUU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOHO-palinoHanbHbIE BBIPAKEHUS.

HaxomuTe nomycTuMble 3HAYEHUS TMEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOMCTBO PAIIMOHAIBHON JIPOOH.

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

BrInosiHATh TOXKAECTBEHHBIE TPE0OpPa30BaHUS PAllMOHAIBHBIX BBIPAXKEHUH.

[TpumensTh npeoOpa3oBaHus BEIPAXKEHUN JJIA PEIICHUs PA3INYHbIX 3a7a4 U3
MaTEeMaTHUKHU, CMEXHBIX IIPEAMETOB, U3 PEAIbBHOU IIPAKTUKH.

Crenenu.

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

HppaunronanbsHble BbIPAXKEHUS.

Haxonuts nonyctumMble 3HaU€HUS IEPEMEHHBIX B BBIPAXKEHUAX, COLEPIKALIUX
apu(pMETHIECKUE KBaIPATHBIE KOPHHU.

BreimonHaTh mpeoOpa3oBaHUS UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUS U HEPABEHCTBA

PemaTe kBazpaTHble ypaBHEHUS.

Pemiats 1poOHO-paliniOHaNIbHBIE YPABHEHHUS.

Pemate nHHElHBIE ypaBHEHHS C MAapaMETPaMH, HECIOXKHbBIE CUCTEMBI
JIMHEMHBIX YPABHEHUH C MMapamMeTpaMH.

[IpoBOaUTE MCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
MpUMEHEHHuEM Tpaduyueckux TpelcTaBieHud (yCTaHAaBIWBATh, WMEET JIU
YpPaBHEHUE WJIA CHCTEMA YPABHEHUW PELICHMS, €CIU HMEET, TO CKOJIbKO, M
npodee).



[lepexonuth OT ciiOoBeCHOUN (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIU C TIOMOUIBK0 COCTaBJIEHHUS YPAaBHEHUS WIM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4M ITOJYYEHHBIN PE3yJIbTaT.

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

DyHKUUHA

[TonuMaths ¥ KCMOIB30BaTh (PYHKIIMOHAJIBHBIC MOHSTHUS W SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OOO3HAUCHMS), OMPEACNATh 3HaueHHe (YHKIUU TO 3HAYEHUIO
apryMeHTa, ornpeessaTh CBOMCTBa QYHKIMU 10 €€ Tpaduky.

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

K xoniy oO6yuenus B 9 kjiacce 00y4Jaromuiics MOTyduT CASAYIONIUE MTPEIMETHBIC
pe3yJIbTaTHI:

Yucia v BbIYMCICHUS

CB0OOHO oOlepupoBaTh TOHATHUSAMHU: 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 MHOMKECTBA JACHCTBUTEIBHBIX YMCEN IPU PELICHUU
3a71a4, TPOBEACHUH PACCYKICHUN U JOKa3aTEIIbCTB.

CpaBHUBaTh M YNOPSAJOYMBATH JEUCTBUTEIBHBIE 4YHUCHA, OKPYIJIATH
JNEUCTBUTEIIBHBIE YNCIIA, BBIOJIHATH MPUKUIKY PE3yJbTaTa BBIUUCICHUMN, 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 KBAaJApATHBIE YpPAaBHEHUs, YPAaBHEHMS, CBOISIIMECS K
HUM, IpOOHO-pAllMOHATIbHbBIE YPABHEHUS.

PemaTe Heclio)HBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHblE HEpaBEHCTBAa, KBaJApaTHbIC HEPABEHCTBA, HCIOJIb30BAaTh
METOJ] MHTEPBAJIOB, M300pa)xkaTh PpEIICHUE HEPABEHCTB Ha YKCIOBOW MPSMOU,
3alMChIBaTh PEIICHUE C IOMOIIBI 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 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 CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMCHIBATh PELIEHUE C IOMOIIBIO CHMBOJIOB.

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
npUMeHeHHueM rpaduyecKuX MpeJCcTaBiIeHUd (ycTaHaBIMBaTh, HMEET JIU
YpPaBHEHHE WJIM CHCTEMA YPAaBHEHUM pELICHUS, €CIM UMEET, TO CKOJbKO, M
npouee).

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

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

YucioBbIE MOCTECA0BATEIbHOCTH M MPOrPecCuH

CB0OOOIHO oOmnepupoBaTh MOHATUSAMH: 3aBUCHUMOCTb, (YHKIHMS, Trpaduk
GyHKIIMK, TpsiMas MPONOPLUMOHAIBHOCTb, JMHEWHas (QyHKIuUs, oOparHas
IPOMOPLHUOHATIBLHOCTB, Mapadoia, Tunepoosa, KycCouHo-3aqanHas yHKIHs.

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

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

Onpenensate noyoxeHue rpaduka KBaApaTUYHOW (PYHKIIMH B 3aBHCHUMOCTH
oT € Ko PUITMEHTOB.

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

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a7a4.

Ha npumepe kBanparuuHoit GyHKIMU cTpouTh rpaduk Gynkmuu y =af(kx +
b) + ¢ ¢ momomkio peodpazoBanuii rpaduka pynkun y=f(X).

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

ApupmMeTnyecKas U reoMeTpUYeCKasi MPOrpeccuu

CB060OHO ONEepUpPOBATH MOHATHAMU: MOCIEA0BATEIBHOCTD, apudMeTndecKkas
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(PpMETHUYECKON U F€OMETPUUECKON MPOrpecCcii, CYMMBbI IIEPBBIX N YJIEHOB.

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YHUCIIOBBIMU IIOCIEIOBATEIBLHOCTAMU, 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 reOMEeTpUUECKON MPOTPECCHH.

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



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
1 YN CJIA 1 BBIUNCJIEHUM L. 11 1
PanmonansHbIe ynciia (IOBTOPEHNE)
9 OYHKIUMU. KoopauHatsl u 17 1
rpaduku. DyHKIIUNA
3 AJITEBPAMYECKUE BBIPAXKEHISL. .
BripaxkeHus ¢ mepeMeHHBIMA
4 VPABHEHI/I}VI N CUCTEMBI 10 1
YPABHEHMHMU. JIuneiinbie ypaBHEHUS https://urok. 1sept.ru/
YUKW CJIA U BBIYUCJIEHUSI. Crenens ¢ .
5 6 https://uchi.ru/
HaTypaJIbHBIM TIOKa3aTeJIieM _
. AJITEBPAUYECKHE BbIPAJKEHMS. ’s . Cr;tltlz'é i ?g:c;’jll; iy
MHoro4neHsl ' '
, AJITEBPAUYECKHE BbIPAJKEHMSI. 14 . https://pedsovet.org/
dopMyITbl COKPAIEHHOTO YMHOXKCHUS
8 UNCJIA 1 BBIYUCJIEHUA. JlenumocTh 10
9 OVYHKIUWUN. Jluneitnas ¢pyHkuus 16 1
YPABHEHUA 1 CUCTEMBI
10 YPABHEHMUM. Crcremsl TMHEHHBIX 14 1
yYpaBHEHUH
1 [ToBTOpenue, 06061IeHNE, 3 1
CUCTEMaTH3aIus 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 136 8 0




8 KUIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 YPABHEHUNS U HEPABEHCTBA. 20 1
HepasencrBa
9 UNCJIA U BBIYMCIIEHU . KBaapaTHbliii 17 1
KOPEHb
3 YPABHEHUNS U HEPABEHCTBA. 17 1
Kpazparibie ypaHeHis https://urok.1sept.ru/
AJITEBPANYECKUE BbIPAXKEHU . i
4 17 1 https://uchi.ru/
JpoOHO-palinoHaNbHbIE BEIPAKEHUS htto://school
5 YPABHEHIA U HEPABEHCTBA. 19 1 P: ?C ool
JlpoOHO-palvoHaNbHbIE yPaBHEHUS collection.edu.ru/
6 OYHKLIIN 15 1 https://pedsovet.org/
7 AJITEBPAMYECKUE BbIPAXKEHU . 14
Crenenun
8 YNCJIA 1 BBIYUCJIEHUSA. lenumocTts 7 1
9 [ToBTOpEHME, 0606IHCHI:IC, 10 1
cucTeMaTH3alys 3HaHUi
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 136 8 0




9 KUIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 OYHKIMN 25 1 https://urok.1sept.ru/
) YPABHEHUA N1 HEPABEHCTBA. 15 1 https://uchi.ru/
KBagparHbie HepaBeHCTBA http://school-
3 YPABHEHUA 1 HEPABEHCTBA. o5 1 collection.edu.ru/
VYpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI ttps://pedsovet.org/
un BBIE I1 EJOBATEJIBHOCTHU ..
4 1o OCIEAO JIPHOC 25 1 https://fipi.ru/
N ITPOI'PECCUUA httos//resh.ed Jabout
5 AJITEBPANYECKUE BBIPAXKEHU A. 12 1 h ps.. /;es f? u.rurabou
CreneHsb ¢ palMoHAIBLHBIM [TOKa3aTeIeM ttps: maF )
ege.sdamgia.ru/
5 [ToBTOpEHME, 0000IIIEHNE, CUCTEMATHU3AIIHS 34 1
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne m/m Tema ypoka Konrpoabubie | IlpakTuueckue wHppoEbie
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecypest
1 [ToBTOpenue. PanmonanbHble yncia 1
[ToBTOopenue. CpaBHeHUE,
2 YHOpsAA0YMBaHUE U apu(METHUECKHE 1
JEHCTBUS C pallMOHAIBPHBIMHA YUCIIAMHU
3 [ToBTOopenue. Unucnoas npsimasi, MOYJb 1
qucna
[ToBTopenue. [TporeHTsI, 3aNKUCh
4 MPOIICHTOB B BUJIE ApoOU U 1poOH B BHJIE 1
MPOLIEHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA 1
MIPOLICHTHI
6 [ToBTOpenue. Tpu OCHOBHBIE 3a1a4u HA 1
MIPOLICHTBI
7 [ToBTOpeHue. Pemenune TeKCTOBBIX 3a/1a4 1
apru(PMETHYECKUM CIIOCOOOM
[ToBTOpenue. Pemenue 3aga4 U3 peaabHOR
8 MIPaKTUKU HA YaCTH, IPOOH, IPOLIEHTHI, 1
MIPUMEHEHHE OTHOIIEHUN U MPONOPIUI
MIpU PELICHUH 3a/1a4
9 [ToBTOopenue. Pemienue 3a1ay U3 peasibHOM 1

IPpaKTUKH Ha 4YaCTH, I[p06I/I, IMMPOLCHTHI,




IIPUMEHEHHUE OTHOLIECHUN U NTPONIOPLUI
IIpU PELICHUHU 3a/1a4

[ToBTOpenue. PeanbHble 3aBUCUMOCTH;

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

11 KonTtposnsHas paboTa o teme
"PannonanbHble yncna”

12 Koopaunara Touku Ha npsMoi

13 YmucnaoBbie TPOMEKYTKH

14 HucnoBsle MPOMEXKYTKH

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

16 AOcmcca 1 opiMHATa TOYKH Ha
KOOPJIMHATHOM MJIOCKOCTH
[IpsimoyromnpHas cucteMa KOOpAUHAT.

17 AOcrcca 1 opiMHATa TOYKHU Ha
KOOPJIMHATHOU TJIOCKOCTH

18 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu

19 Urtenue rpadukoB pearbHBIX
3aBUCUMOCTEHN

20 OYHKIMOHATBHBIE 3aBUCUMOCTH MEXKIY
BEITUYMHAMHU
[onsitue pyHkyuu. OyHKIMS Kak

21 MaTeMaTu4eckas MOJIeNlb PeaTbHOTO
mporuecca

22 [onsitne pyHkymu. OyHKIHS Kak




MaTeMaTu4ecKasi MOJIellb PeaibHOTO
nporecca

[Nonsitne GyHkyy. OYHKIHS KaK

23 MareMaThdeckas MoJielb peaabHOTO
npotecca

24 OO6nacTh onpeaeneHus U 00J1aCTh
3HaYeHUN QyHKINUU

o5 O6unactp onpeseseHus u 00J1acTh
3HaYeHUN QyHKINU

26 CrniocoOsb1 3amanust GpyHKIMA

27 I'paduk pynkmm

08 KounTponbHas paborta o teme
"Koopnaunats! u rpadpuku. @ynkuun"

29 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C TIEpEMEHHBIMU

30 BripaxkeHue ¢ mepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C TIepEMEHHBIMU

31 BripaxkeHue ¢ nepeMeHHbIMU. 3HAYEHUE
BBIPAKEHUS C TIepEMEHHBIMU

39 [IpencraBieHue 3aBUCUMOCTH MEXTY
BEITUYMHAMHU B BUJIE HOPMYIIbI

33 [IpencraBienue 3aBUCUMOCTH MEXKTY
BEITUYMHAMH B BUJIE GOPMYIIbI

34 Boruncnenus no hopmynam

35 Beruucnenus no popmynam

36 YpaBHeHue ¢ o1HOM nepemeHHoi. Kopens

ypaBHEHUS




CBoiicTBa ypaBHEHHUI C OJHOM

37 .
repeMeHHO N

38 CaoiicTBa ypaBHEHHH ¢ 0AHOMN
MEPEMEHHO N

39 PaBHOCHIIBHOCTH ypaBHEHHI

40 VYpaBHEeHHE Kak MaTeMaTHieckasi MoJIeIb
peanbHOM CUTYyallUuH

41 Yucno KopHEel JIMHENHOTO YpaBHEHUS

42 Yucno KopHel TMHENHOTO YpaBHEHUS

43 Pemienne TeKCTOBBIX 3a71a4 ¢ IIOMOIIIHIO
JIMHEWHBIX YPABHEHUN

44 JIuneitHoe ypaBHEHHE, COJEpKaIIee 3HAK
MOTyJIst
KonTtponsHas padoTa o remMam

45 "BeipaxeHnus ¢ nepeMeHHbIMU",
"JIuneitnpie ypaBHEHUS"

46 CrerneHb ¢ HATYpaJIbHBIM ITOKa3aTeIeM

47 CBoiiCTBa CTENEHU C HATYpPaJIbHBIM
roKasaresemM

48 CBoiiCTBa CTENEHU C HATYPaJIbHBIM
roKasaresjemM

49 CBoiiCcTBa CTENEHU C HATYpaJIbHBIM
roKasaresjemM

50 3anuce YKcia B JECATUYHON MO3UIIMOHHOU
CUCTEME CUUCIICHUS

51 3anuce 4yKciia B IECATUYHON MO3UIIMOHHOU

CUCTEMEC CUHUCIICHUA




Opnounenbl. OTHOUWIEH CTaHAAPTHOIO

52 1
Buja. CTeneHb OJTHOYICHA

53 Opnounenbl. OTHOUWIEH CTaHAAPTHOTO 1
Buja. CTeneHb OJHOYICHA

54 MHorouneHsl. MHOro4ieH CTaHIapTHOTO 1
Buja. CTeneHb MHOTOYJICHA

55 MHorouneHsl. MHOro4Ji€H CTaHIapTHOTO 1
Buja. CTeneHb MHOTOYJICHA

56 CnoskeHne ¥ BEIYATaHUE MHOTOYJIEHOB 1

57 CnoskeHne 1 BEIYATaHUE MHOTOYJIEHOB 1

58 CrokeHne U BEIYUTaHHEe MHOTOUJIEHOB 1

59 VYMHOXEHHUE U JIeJIeHUEe MHOTOWICHOB 1

60 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1

61 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1

62 VYMHOKEHUE U [AeJIEHNE MHOTOYJIEHOB 1

63 [IpeoOpazoBaHue 1EIOTO BHIPKCHUS B 1
MHOT'OWIEH

64 [IpeoOpazoBaHue 11EI0TO BHIPKCHUS B 1
MHOT'OWIEH

65 [IpeoOpazoBaHue 11EI0TO BHIPKCHUS B 1
MHOTOWIEH

66 KopHu MHOTOUICHA

67 KopHu MHOTOUICHA 1
ToxpaecTBo. ToxkaeCTBEHHBIE

68 npeoOpa3oBaHusl alredpandecKux 1
BBIpaXKCHUI

69 ToxnectBo. ToxkaecTBEHHBIE 1




peoOpa3oBaHms aNreOpandecKux
BBIPAXKCHUI

ToxnectBo. ToXXIeCTBEHHBIE

70 peoOpa3oBaHMsl aIreOpandecKux
BBIPAKCHUMN
ToxnectBo. ToXIECTBEHHBIE

71 npeoOpa3oBaHus aNredpandecKux
BBIPAKCHUIN
ToxnectBo. ToXAECTBEHHBIE

72 peoOpa3oBaHMs AITreOpanIecKuX
BBIPAKEHUI

73 Jloka3aTelbCTBO TOXKAECCTB
KonTtponpnas padota no remam "CreneHnb

74 C HATypaJbHBIM TIOKa3aresneM",
"MHorousneHs!"

75 KBanpat cymmBbl 1 KBaipaT pa3HOCTH JIBYX
BBIPAKECHU U

76 KBanpaT cymMMbl HECKOJIBKUX BBIPOKEHUN

77 Ky06 cymmBbI 1 Ky0 pa3HOCTH JABYX
BBIPAKCHUH

78 Pa3HoCTh KBa/IpaToOB ABYX BBIPAKEHUN

79 [IpousBeneHne pa3HOCTU U CYMMBI IBYX
BBIPAKCHUHN

80 [IpousBeneHne pa3HOCTU U CYMMBI IBYX
BBIpAXKCHUIN

81 CymMma u pa3HOCTh KyOOB JIBYX
BBIpaXKCHUI

82 CyMMa 1 pa3HOCTBh KyOOB IBYX




BBIPAXKCHUIN

83 Paznoxxenne MHOTOYICHA HA MHOKUATEIH
[IpousBeneHne pa3HOCTH CYMMBI IBYX

84 BBIPAKEHUI, CyMMa U pa3HOCTh KyOOB
JIBYX BBIPAKECHUN

85 PaznioxxeHre MHOTOYICHA HA MHOKUATEITH

86 Brrnecenue 001ero MHOKHUTEIS 32 CKOOKH

87 Mertox rpynmupoBKA

88 KonTtponsHas pabora o teme "®@opmysis
COKpAIIEHHOTO YMHOX€EHUA"

89 Jemumocts 1ienbix uncesn. CBoMCTBa
JEITMMOCTH

90 Jemumocts 1enbix unces. CBoMCTBa
JEITMMOCTH

01 [Ipocteie 1 cocTaBHbIe yncna. YETHbIE U
HEYETHBIC YKCa

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

93 [Ipusznaku nenumoctu Ha 2, 4, 8, 5, 3,6, 9,
10, 11
[Ipu3Haku neIMMOCTH CYMMBI U

94 MIPOM3BEICHUS LIEJIBIX YUCEN NMPU PEIICHUH
3a/1a4

95 HanbGonpmmuii oOIui AEIUTETD U
HauMeHbIIee 001Iee KPpaTHOE IBYX YHCET

96 B3aumHO npocteie uncia

97 AnroputMm EBknnpa. [lenenue ¢ octaTkoM




CpaBHEeHUS LENbIX YUCEI IO MOAYJIIO

98 1
HATYpaJIbHOTO YHCIIA

99 JIuneiinas QpyHKums, e€ cBOMCTBa 1

100 JIuneiinas QyHKums, e€ CBOMCTBa 1

101 JIuneiinas QpyHKums, e€ cBOMCTBa 1

102 I'paduk nuHeitHON QyHKIMH 1

103 I'padux nmuHeitHO# QyHKIMM 1

104 I'paduk nuHeitHON QyHKIMH 1

105 I'paduk nmuHeitHO# QyHKIIMM 1

106 I'padux pyHKIHHN Y = | X | 1

107 I'paduk pynkum y =| x | 1

108 I'padux pyHKIHHN Y = | X | 1

109 I'paduk dyakmm y = | X | 1

110 Kycouno-3agannasie GyHKIMHA 1

111 Kycouno-3agannasie GyHKIIMMA 1

112 Kycouno-3agannsie GyHKIMHA 1

113 Kycouno-3agannsie GpyHkmmm 1

114 KonTposnpHas pa60TaUno TeMaM 1
"NlenumocTts", "Jluneitnas pynkuus"

115 VYpaBHEHUE ¢ IBYMS IEPEMEHHBIMU

116 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMU

117 I'padux TMHEHHOTO ypaBHEHUS C ABYMS 1
NepeMEeHHbIMU

118 I'padux MTuHEHHOTO ypaBHEHUS C ABYMS 1
nepeMeHHBIMU

119 Cucrembl TMHENHBIX YPAaBHEHUH C IBYMs 1




NEPpCMCHHBIMHA

120

Cucrembl TUHENHBIX YPAaBHEHUH C IBYMS
IIEPEMEHHBIMU

121

I'padmyeckuit METO T peIICHHSI CUCTEMBI
JIMHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU

122

I'paduueckuit MeTos pereHus CUCTEMBI
JIMHEWHBIX YPABHEHUN C JBYMS
IIEPEMEHHBIMU

123

Pemrenne cucrem IMHENWHBIX YPAaBHEHUN €
JBYMS IEPEMEHHBIMU METOJIOM
ITOJICTAHOBKH U METOJOM CIIOKEHHUS

124

Pemrenne cucrem IMHENWHBIX YPAaBHEHUN €
IBYMs IIEPEMEHHBIMUA METOIOM
MIOACTaHOBKH U METOJIOM CJIOKCHUS

125

Pemenue cucteM TMHEUHBIX YPaBHEHUM C
JBYMsI IEPEMEHHBIMUA METOJIOM
MOJCTAHOBKU U METOJOM CJIOKCHHUSI

126

Pemenue cucteM TMHEHHBIX YPaBHEHUM C
JIBYMsI IEPEMEHHBIMU METOJIOM
MOJCTaHOBKU U METOJOM CJIOKCHHUSI

127

Cucrema 1ByX JIMHEHHBIX YPABHEHUH C
JBYMs IEPEMEHHBIMH KaK MOJIENb
peanbHON CUTyaluu

128

KonTtponsHas padota no teme "Cucremsl
JIMHENHBIX ypaBHEHUN"

129

IToBTOpenue u o6o0meHue. Beipaxenus ¢
nepeMeHHBIMU




[ToBTOpenue u o6o0menue. CrenexHs ¢

130 1
HaTypaJIbHBIM MOKa3aTeeM
[ToBTOpenue u 0606menue. OTHOYICHBI U

131 MHOTOWICHBI. TOXIeCTBCHHBIE 1
peoOpa3oBaHMsl aIreOpandecKux
BBIPAKCHUI

132 [ToBTOpenue u 06o61eHne. DOpMYyITBI 1
COKpAIIEHHOTO YMHOKEHHS

133 [ToBTOpenue u o6o6menne. Koopaunaret 1
U rpaduKH.

134 [ToBTOpenue u o6ob6menue. JInHeitHas 1
GbyHKIMS 1 €€ CBOICTBA

135 Wrorosas koHTposbHasA paboTa 1
[ToBTOpenue u o6obmenHue. Pemenne

136 CUCTEM JIMHEHHBIX YPAaBHCHHUH C IBYyMS 1
nepeMeHHBIMHU

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 136




8 KUIIACC

KosmmuecTBo yacoB DJIeKTPOHHBbIE
Ne m/m Tema ypoxa Konrpoabubie | IlpakTuuyeckue HppoEKic
Bcero oOpa3oBaTtejibHbIE
padoTsbI padoThI pecypest
1 HucnoBsle HEpaBEHCTBA 1
2 CBolicTBa YHCIOBBIX HEPABEHCTB 1
3 CBo¥iCTBa YHCIIOBBIX HEPABEHCTB 1
4 Jloka3zaTenbCTBO HEPABEHCTB 1
5 HepaseHnctBo ¢ nepemennoii. Ctporue u 1
HECTPOTHE HEPABEHCTBA
6 HepaseHnctBo ¢ nepemennoi. Ctporue u 1
HECTPOTHE HEpaBEHCTBA
CrnosxeHre 1 yMHOXKEHUE YHUCIIOBBIX
7 HepaBeHCTB. OTlcHUBaHUE 3HAYCHHS 1
BBIPAXKEHUS
CrnosxeHre 1 yMHOKEHUE YHCIIOBBIX
8 HepaBeHCTB. OIIcHUBAHUE 3HAYCHUS 1
BBIPAXKEHUS
[TonsiTHe O pelIeHn: HepaBeHCTBA ¢ OIHOM
9 repeMeHHON. MHOKECTBO pEeIICHUI 1
HEpaBeHCTBA
[TonsiTHE O pelIeHNH HepaBeHCTBA C OTHOM
10 NIEpEMEHHOM. MHOXECTBO peleHuil 1
HEpaBeHCTBA
1 PaBHOCHIBHBIE HepaBeHCTBA. HepaBeHcTBO- 1

CICOCTBUC




12

Hucnossle IPOMEKYTKU

JIunelHOEe HEPABEHCTBO C OJHOU

13 IIEPEMEHHON U MHOKECTBO €r0 pelIeHUN

14 Pemienne muHENHBIX HEPABEHCTB C OJJTHOM
MEPEMEHHO N

15 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MepPEMEHHO N

16 Pemenne nuHEHBIX HEPABEHCTB C OJTHOU
MePEMEHHO N

17 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU
MepEMEHHO N

18 CucteMbl TUHENHBIX HEPABEHCTB C OJHOU
MepEMEHHO N
Penrenne TeKCTOBBIX 3a/1a4 C IOMOLIBIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM
MepEeMEHHO N

20 KounTponbnas pabora o teme
"HepaBenctna"

21 KBanparueie kopHu

29 ApubMeTHUeCKHi KBaJIpaTHBIH KOPEHb U
€ro CBOMCTBA

23 ApubMeTHYECKHi KBaJIpaTHBIH KOPEHb
€ro CBOWCTBA

24 [lonATHE HPPALTMOHATIEHOTO YUCIIA.
JleficTBUS C UppaIlMOHAIIBHBIMU YUCIAMHU

o5 CpolicTBa AEUCTBUN ¢ UppallMOHATIbHBIMU
YUCIAMHU

26 CaolicTBa AEWCTBUH ¢ MppallMOHATIbHBIMU




qucjiaMu

27

CpoiicTBa A€WCTBU ¢ UppallMOHATIbHBIMU
YUCIIAMU

28

CpaBHeHuE UppalOHAIbHBIX YUCEI

29

CpaBHeHue UppaloOHaIbHbIX YUCEI

30

MHO0XeCTBO NeHCTBUTEIBHBIX YUCEIL.
[IpencraBnenus 0 paclIMPEHUSIX YACITOBBIX
MHOECTB

31

JlonmycTuMBbIe 3HAYEHHUSI IEPEMEHHBIX B
BBIPAXKEHUSX, COAEPIKAIIUX
apudmeTnyeckue KBaJpaTHble KOPHU

32

JlomycTiMBIe 3HAYCHUSI IEPEMEHHBIX B
BBIPAKEHUSX, COJEPKAITUX
apudmeTnyeckue KBaapaTHble KOPHU

33

ToxxnecTBeHHBIEC TPEOOpPaA3OBAHUS
BBIPAKEHUH, COACPKAIINX
apudMeTHIECKUE KBapaTHhIe KOPHU

34

ToxnecTBenHble MpeoOpa3zoBaHuUs
BBIPAKEHUH, CoAepKaIIuX
apudmeTnyecKkue KBaapaTHble KOPHU

35

ToxnecTBeHHbIe peoOpa3zoBaHUs
BBIPKEHUH, CoAepKaIIUX
apudmeTnyecKkue KBaapaTHble KOPHU

36

ToxnecTBeHHbIE TPe0Opa3oBaHUs
BBIPAKEHUH, COAEpKAILINX
apupMeTHYeCcKre KBaIpaTHble KOPHU

37

KonTtposneHas paboTa o teme
"KBanpaTHblii KOpEHB"




38

KBagparHoe ypaBHeHHE

dopmyiia KOpHEW KBAJPATHOTO YpaBHEHUSI.

39 KonnuecTBo 1eHCTBUTENBHBIX KOPHEH
KBaJIpaTHOTO ypaBHEHUS
®dopmyna KOpHEH KBapaTHOTO YPaBHEHMSI.

40 KonnuecTBo AeCTBUTENBHBIX KOPHEHN
KBaJIpaTHOTO ypaBHEHUS
®dopmyna KOpHEH KBapaTHOTO YpaBHEHMSI.

41 KonnuecTBo neHCTBUTENBHBIX KOPHEN
KBaJIpaTHOTO ypaBHEHUS
dopmyna KOpHEH KBaIpaTHOTO YpaBHEHHUS.

42 KonndecTBO neHCTBUTENBHBIX KOPHEN
KBaJIpaTHOTO ypaBHEHUS

43 Teopema Buera

44 Teopema Buera
VYpaBHEHHUsI, CBOJUMBIE K TUHEHHBIM

45 YpaBHEHUSM I K KBaJIPATHBIM
YpaBHEHUSIM
VYpaBHEHUsI, CBOJUMBIE K TUHEHHBIM

46 YpaBHEHUSIM WJIM K KBaJIPATHBIM
YpaBHEHUSIM

47 KBagpatrHoe ypaBHEeHHE C TapaMeTpoM

48 Peurenne kBagpaTHbIX YpaBHEHUN €
rnapameTpamu

49 Perenne kBagpaTHBIX YpaBHEHUN C
rnapameTpamu

50 Pewrenne kBagpaTHbIX YpaBHEHUH,

COJACPpKAIIUX 3HAK MOOYJIA




Pemrenne kBagpaTHbIX YpaBHEHUH,

>1 CoJiepKaIuX 3HAK MOTYJIS

59 VYpaBHeHHE KaK MaTeMaTu4yecKas MOJIeNb
peanbHOM CUTyalun

53 Pemenne TeKCTOBBIX 33724 C TOMOUIBIO
KBaJPaTHBIX YPaBHEHHUU

54 KonTponsnas pabora no teme
"KBanpatHsle ypaBHeHuUs"

55 PannonanbHbIe BbIpaKeHUS

56 ToxnecTBeHHBIE TPeoOpa3oBaHuUs
paroHaTFHBIX BEIPAKCHUH

57 ToxnmecTBeHHBIE TPeoOpa3oBaHuUs
paroHaATFHBIX BEIPAKECHUH

58 ToxnecTBeHHble MpeoOpa3zoBaHUs
palOHAaIbHBIX BbIPAXKEHUN

59 ToxnecTBeHHble MpeoOpa3zoBaHUs
paloOHaIbHBIX BbIPAXKEHUN
AnrebOpaundeckas n1po0b. [lomycTumelie

60 3HAYCHHS TIEPEMECHHBIX B JPOOHO-
palMOHATIbHBIX BBIPAKEHUIX
Anrebpaundeckas apoOb. JlomycTumeie

61 3HAYCHHS TIEPEMECHHBIX B JPOOHO-
paIMOHATILHBIX BBIPAKEHUIX
Anrebpaundeckas apo0b. JlomycTumeie

62 3HAa4YeHHUsl IEPEMEHHBIX B IPOOHO-
paIMOHATLHBIX BBIPAKEHUIX

63 OcHOBHOE CBOMCTBO airedpanyeckon

npobu




OcHOBHOE CBOMCTBO anredpanyecKon

64
apoou

65 CrnoxeHue ¥ BEIYUTaHUE alNTeOpandecKux
npoobeit

66 CrnoxeHue ¥ BEIYUTAaHUE alNTeOpandecKux
npobeit

67 YMHOKEHUE U JIeJIeHHEe alredpanyeckux
npobeit

68 YMHOKEHUE U JIeJIeHHEe alredpanyecKkux
npooei

69 YMHOXEHWE U JeJICHUE alNTeOpandecKux
npooei

70 Bo3sBenenue anredpandeckoit 1podu B
CTENeHb

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

72 JpoOHO-panoHaIbHbIC YpaBHEHUS
Pemenue npo6GHO-paiioHaNbHBIX

73 ypaBHEHUH, CBOISIIMXCS K JIMHCHHBIM
ypaBHEHUSM
Pemenue npoOGHO-paiioHaNbHBIX

74 ypaBHEHUH, CBOSALINXCS K TUHEHHBIM
ypaBHEHUSIM
Pemenne npoOGHO-paiioHaTbHBIX

75 ypaBHEHUH, CBOASAIIMXCS K TUHEHHBIM
ypaBHEHUSIM

76 Pemenne npoOGHO-paioHaTBHBIX

ypaBHeHHfI, CBOIAIUXCA K KBA/IPpAaTHBIM




YPaBHEHUSAM

Pemenne npo6HO-pariMOHABHBIX

7 YPaBHEHUH, CBOJAIIMXCS K KBaIPATHBIM
YPaBHEHUSAM
Pemenne npoOHO-parimoHAIBHBIX

78 YPaBHEHUH, CBOAAIIMXCS K KBaJAPAaTHBIM
YpaBHEHUSAM

79 Pemenue npoOGHO-paliioHaNbHbIX
YpPaBHEHU METOJIOM 3aMEHbI IEPEMEHHON

80 Pemenne npoOGHO-paliioHaNbHbBIX
YpaBHEHUN METOJIOM 3aMEHbI IEPEMEHHON

81 Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHU METOJIOM 3aMEHbI IEPEMEHHON

82 Pemenne npo6GHO-paniMoHaIBHBIX
YpaBHEHU METOJIOM 3aMEHbI IEPEMEHHON

83 Pemenue TeKCTOBBIX 3aa4 ¢ TOMOLIBIO
JIpOOHO-PAllMOHATIBHBIX YPABHEHUI

84 Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOULIBIO
JIpOOHO-pallMOHATIBHBIX YPABHEHUI

85 Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOLIBIO
IpOOHO-pallMOHATIBHBIX YPABHEHUIN

86 Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOLIBIO
IpOOHO-pallMOHATIBHBIX YPABHEHUIN

87 Pemenue TeKCTOBBIX 3aJa4 ¢ IOMOLIBIO
JIpoOHO-pallMOHATIBHBIX YPAaBHEHUH

88 Pemenne TeKCTOBBIX 3aJja4 ¢ TOMOUIBIO
JIpOOHO-pallMOHATIBHBIX YpaBHEHUH

89 I'paduueckas uHTEpIIpeTaIlUs YpaBHEHUI ¢




ABYMA ICPEMCHHBIMU

KonTtponsHas padora no teme "/[podHo-

90 | 1
paloHaIbHBIC ypaBHEHUS
01 OO6nactb onpeesieHusi © MHOYKECTBO 1
3HaYeHUH (QYHKIUH
92 OO6nacth onpesesieHnsl © MHOYKECTBO 1
3HaYeHUN QyHKINUU
93 CrniocoOsb1 3amanust GpyHKIHMA 1
94 I'padux GpyHKIIN
Utenue cBOMCTB yHKIINHU 110 €€ TpaduKy.
95 [Tpumeps! rpadukoB GHyHKITHH, 1
OTpaXKAIOIIUX PEaTbHBIC TIPOIIECCHI
OYHKIMH, OTIMCHIBAOIITUE MPSIMYIO H
96 00paTHYIO TPOTIOPITMOHATBHBIC 1
3aBUCHUMOCTH, UX TpauKu
OYHKIMH, OTIMCHIBAIOIINE MPSIMYIO U
97 00paTHYIO TPOTIOPIIUOHATBHBIC 1
3aBUCHUMOCTH, UX TpaduKu
OYHKIMH, OTIMCHIBAIOLINE MPIMYIO U
98 00paTHyIO IPOTIOPITUOHATBHBIC 1
3aBUCHUMOCTH, UX TpaduKu
99 Oynkuus Y = X2 u e€ 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 KonTtponesHas padota no teme "®ynkuun" 1

106 CTereHb C IENIBIM TI0Ka3aTelieM 1

107 CBolicTBa CTEIICHHM C IIEJIBIM MOKa3aTeIeM 1

108 CBoO¥iCTBa CTEIICHU C IICJIBIM TT0Ka3aTelIeM 1

109 CBoOIiCTBa CTEIICHU C IICJIBIM TT0Ka3aTelIeM 1

110 [IpeoOpa3oBanme BEIpAKEHUH, COIEPIKAMNX 1
CTCIICHU C IIEJIBIM MTOKa3aTelIeM

111 [IpeoOpa3oBanme BEIpAKEHUH, COIEPIKAIUIX 1
CTCIICHU C IEJIBIM MTOKa3aTelIeM

112 [TpeoOpa3oBaHme BEIpAKEHUH, COTEPIKANTUX 1
CTCIICHU C IEJIBIM MTOKa3aTelIeM

113 CrangapTHbIN BHI YKCTIa 1

114 CraHnapTHBIN BUJ YncIa

115 JlecTBuUS ¢ ynciaMu, 3alIMCaHHBIMU B 1
CTaHJIAPTHOM BHJIC

116 JlecTBuUS ¢ YucaaMu, 3alMCaHHBIMH B 1
CTaHJIAPTHOM BH/IC
Pa3mepbl 00BEKTOB OKPYXKAIOIIET0 MHPA,

117 JUTUTEIIBHOCTD MPOIIECCOB B OKPYKAIOIIEM 1
MHpE
Pa3zMepbl 00bEKTOB OKPYKAKOIIETO MHPA,

118 JUIUTEIBHOCTD MPOLIECCOB B OKPYXKAIOIIEM 1
MHpE
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO MUPA,

119 JUIUTEJIBHOCTD MPOIIECCOB B OKPYKAIOLIEM 1
MHUpe

120 Jlenenue ¢ octaTkoM 1




121 CpaBHeHUS LENbIX YUCEI IO MOAYJIIO
HaTypaJbHOTO YUCIA

122 CpaBHeHUS LENbIX YUCEI IO MOAYJIIO
HaTypaJbHOTO YUCIIa

123 CBoiicTBa CpaBHEHUH IO MOTYJIIO

124 CBoiicTBa CpaBHEHUH IO MOTYJTIO

125 OcTaTku CyMMBI U TIPOU3BEIACHUS TI0
JTAHHOMY MOJTYJTIO

126 KonTponsnas pabora no temam "Crenenn",
"lemumocTts"

[ToBTOpenue u o6ob6menue. Pemenne
197 JINHENHBIX HEPABEHCTB C OJHOM

MEPEMEHHON U CUCTEM JIMHEWHBIX
HEpPABEHCTB C OJIHOW MEPEMEHHON

[ToBTOpenue u o6obmenue. Pemenne
128 JINHENHBIX HEPABEHCTB C OJHOM
MEPEMEHHON U CUCTEM JIMHEHUHBIX

HEPABEHCTB C OJIHOW MEPEMEHHON

[ToBTOpEeHME M 000OIIECHNE.
129 ToxnecTBeHHBIE MpeoOpa3oBaHUs
BBIPKEHUH, COACpKAIIUX

apudmeTnyecKkue KBaapaTHble KOPHU

[ToBTOpeHue u 06o0meHue. Pemenue
KBaJIpaTHBIX ypaBHeHU. Perenue
TEKCTOBBIX 3314 C TIOMOIIIBIO KBAJAPATHBIX
YpaBHEHUH

130

[ToBTOpenue u 0606menue. Pemenue 3amau

131 .
U3 peaJIbHOM JKU3HU




132

[ToBTOpenue u oboOIIeHNE.
ToxxnecTBEeHHBIC TIPEOOpa30OBaAHUS
palroOHaJIbHbIX BI)Ipa)KeHI/Iﬁ

133

[ToBTOpenue u o6o0menue. Pemenne
JIPOOHO-PANMOHAIBHBIX YpaBHEHUH,
CBOJISIIIMXCA K TMHEHHBIM WU K
KBaJ[paTHBIM ypaBHEHUsIM. Pemenne
TEKCTOBBIX 33/1a4 C IOMOIIBIO IPOOHO-
palMOHAIBHBIX YPaBHEHHUU

134

[ToBTOpenue u o6ob6menue. Pemenne
TCKCTOBBIX 3a/1a4 paSJ'II/I'-IHI)IMI/I CHOCO63MI/I

135

Wrorosas koHTposbHasA paboTa

136

[ToBTOpenue u o6obmenue. Pemenue 3amaq
U3 peaybHOM KU3HU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

136




9 KUIIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTtejibHbIE

pecypchbl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMY, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA
(yHKIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (QYHKIMH, YETHBIE U HEUETHBIE
¢GbyHKIMM, HauOoJIbIIee U HaUMEHbIIIee
3HaueHUs! QYHKIHUU

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GyHKIMH, TPOMEKYTKH BO3pACTaHUS U
yObIBaHUS (DYHKIIUH, YETHBIC U HEUETHBIE
dbyHKIIMHM, HAMOOJIBIIIEE U HAUMCHBIIIECE
3Ha4YCHHS (YHKITUU

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTpeoOpa3oBaHui

[TocTpoenune rpadukoB GyHKITHH C
MOMOIIIBIO TTPeoOpa3oBaHui

KBanpatubiii TpéxwieH. KopHu KBajipaTHOTO
TpE€XUIeHa

Paznoxenue KBaApaTHOT'O TpéaneHa Ha
JIMHEHHBIE MHOKUTEIIN

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




KBangpatuunas ¢pyHKIusS 1 €€ CBOKWCTBA

[Tapaboiia, KOOPAMHATHI BEPITMHBI

o napadoJIbl, 0Ch CHMMETPHUH TapadoIbl

10 [Toctpoenue rpaduka KBaApaTUIHON
GbyHKITIT

11 [TocTpoenue rpaduka KBagpaTUIHON
byHKIIMN

12 [TocTpoenue rpaduka KBaapaTUIHON
byHKIUN
[Tonoxenue rpaduka KBaApaTHUHON

13 (GYHKIMY B 3aBUCHMOCTH OT €€
K03 uUIIMEeHTOB
[Tonoxenue rpaduka KBaApaTHUHON

14 (yHKIIUM B 3aBUCUMOCTH OT €€
ko3 urmeHToB

15 Hcnonb3oBaHue CBOMCTB KBaAPATUIHOMN
(GyHKLIUY JUIs1 peleHus 3a1a4

16 Hcnonp30BaHue CBOMCTB KBaIpaTUYHOU
(GyHKLUY JUTs1 pellieH s 3a/1a4

17 Hcnonp3oBaHne CBOMCTB KBAIpaTUYHOU
(GyHKUUY JUTs1 pellieHus 3a/1a4

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

19 CreneHHble (PyHKLIHHU C HATYpaIbHBIMU
MoKa3aTeNsiMH, UX rpadMKu U CBOMCTBa

20 CreneHHble (PyHKIHHU C HATYpaIbHBIMU
MoKa3aTeNsiMH, UX rpadMKu U CBOMCTBA

21 Crenennble (PyHKIHHU C HATYPaIbHBIMU




MoKa3aTeNsiMH, UX TpadMKH U CBOMCTBA

22 Ipadukn Qyskimit: y=Vx , y=x, y=|x| 1

23 Ipadukn dyskimit: y =Vx , y=x, y=| x| 1

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

25 KonTtposneHas padota no teme "®dynkuun" 1
[ToHsiTHE O pelIeHNN HEPaBEHCTBA C OJTHOU

26 nepeMeHHOH. MHOKECTBO pelIeHui 1
HEpaBEHCTBA

97 KBanpaTHble HepaBeHCTBA C OJHOM 1
nepeMeHHO I

08 KBanpaTHble HepaBeHCTBA € OHOM 1
nepeMeHHO I

29 Penrenne HepaBeHCTB Tpa@UUECKIM 1
METOJIOM ¥ METOJIOM UHTEPBAIOB

30 Penrenne HepaBeHCTB rpa@UUECKIM 1
METOJIOM ¥ METOJIOM UHTEPBAIOB

31 HepaBeHcTBa, conepikaiiyue 3HaK MOTYJIS 1

32 HepaBenctBa, conepikamue 3HaK MOTYJIS 1

33 CucremMbl HEpaBEHCTB C OJTHOM MEPEMEHHOM 1

34 CucremMbl HEpaBEHCTB C OJTHOM MEPEMEHHOMN 1

35 PerieHne TeKCTOBBIX 337124 C IOMOIIBIO 1
HEPaBEHCTB, CUCTEM HEPaBEHCTB

36 PerieHne TEKCTOBBIX 33724 C IOMOIIBIO 1
HEPaBEHCTB, CUCTEM HEPAaBEHCTB
HepaBeHCTBO ¢ 1ByMs TepeMEHHBIMHU.

37 Pemenue HepaBeHCTBa C IByMsI 1

NEPpECMECHHBIMU




38

I'padmyeckuii METO T peIICHHS CUCTEM
HEPABEHCTB C ABYMS IEPEMEHHBIMHU

39

Cucremsbl HCPAaBCHCTB C IBYMs
NEPEMECHHBIMHA

40

KonTtponsHast padbota no teme "KBaaparueie
HepaBeHCTBaA"

41

bukBanpaTHbie ypaBHEHUS

42

[IpuMeprl npuMEHEHNI METOI0B
PaBHOCHJIbHBIX TPe0Opa30BaHuil, 3aMEHbI
MEpEeMEHHOM, rpauecKoro MeTo1a npu
pEeLIeHNH ypaBHEHU 3-i U 4-1i cTeneHen

43

[IpuMeprl npuMeHEeHNIT METOI0B
PaBHOCHJIbHBIX TPe0Opa30BaHuil, 3aMEHbI
NepeMEeHHOH, rpaduyeckoro MeTo1a npu
pellIeHNH ypaBHEHU 3-i1 1 4-1i cTeneHen

44

[TIpumepsl npUMEHEHHU METOA0B
PaBHOCHJIbHBIX TPe0Opa3oBaHuil, 3aMEHbI
MepeMEeHHOH, rpauecKoro MeTo1a npu
pellleHUH ypaBHEHU 3-i u 4-1i cTeneHen

45

Pemenue npoGHO-paliioHaIbHBIX YPAaBHEHUN
Y HEPABEHCTB

46

Pemenue npoGHO-paliioHaIbHBIX YPABHEHUN
Y HEPABEHCTB

47

Pemenue npoGHO-paliioHaIbHBIX YPABHEHUN
Y HEPaBEHCTB

48

Pemenne n1poOGHO-palIMOHANBHBIX YPaBHEHUIH
U HEPABEHCTB

49

Pemenue cucreM ypaBHEHMI ¢ IByMsI




NEPpCMCHHBIMHA

50

Pewrenne cucrem ypaBHEHUH C ABYyMs
IIEPEMEHHBIMU

51

Pemenue npocTedmmx CuCTEM HEJTMHEWHBIX
YPaBHEHUH C JBYMS IEPEMEHHBIMU

52

Pemenne npocTedmmx CuCTEM HEJTMHEWHBIX
YpPaBHEHUH C IBYMs NIEPEMEHHBIMU

53

Pemenue npocTelmmx CuCTeM HEJTMHEWHBIX
YpPaBHEHUH C IByMsI IEPEMEHHBIMU

54

Pemenue nmpocTedinx CUCTEM HETUHEUMHBIX
YpaBHEHUH C IByMsI IEPEMEHHBIMU

55

I'paduaeckuit MeTo pereHus CUCTEMBI
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

56

I'paduaeckuit MeTo ] pereHus: CUCTEMBI
HEJIMHEHHBIX YPaBHEHUH C IBYMS
MepEeMEHHBIMU

57

CucrteMa IByX HEJIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEINIb PealbHOM
CUTYaI1

58

Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUH C
JBYMs IEPEMEHHBIMH KaK MOJIEJIb peabHON
CUTYalluu

59

Cucrema 1ByX HEJTMHEIHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJEIIb PEAIBHOU
CUTYaLu1

60

Cucrema 1ByX HETMHEIHBIX YPaBHEHUH ¢
JIBYMsI IEPEMEHHBIMH KaK MOJIENb peabHON




CUTyallU1

Cucrema HeJIMHENHBIX YPAaBHEHUH ¢

61
rapaMeTpoMm

62 Cucrema HeJIMHENHBIX YPaBHEHUH ¢
rapaMeTpom

63 Cucrema HeTMHENHBIX YPaBHEHUH ¢
apaMeTpoM

64 [IpocTenmme HepaBeHCTBA C IBYMs
MIEPEMEHHBIMU U UX CHCTEMBbI

65 KonTponbHas pabora no teme "YpaBHeHuUs,
HEpPABEHCTBA U UX CUCTEMBI"
TTousiTHe YnCIIOBOM MOCIIENOBATEIILHOCTH.

66 Koneunsie 1 OECKOHEYHBIE
MIOCJIE0BATEIBLHOCTH
OrpanndeHHas OCIEN0BATEIbHOCTD.

67 MonoTOHHO Bo3pacTatomas (yObIBaro1asi)
MIOCJIEOBATEIBLHOCTD
CrniocoObl 3a1aHUs [TOCIIEI0BATEIbHOCTH

68 OIMCATENIbHEIN, TAOJUYHBIN, C IIOMOILBIO
(bopMyIbl N-TO YJIeHa, peKyppEHTHBIN

69 Apugpmerrueckas 1 reoMeTpudecKas
IIporpeccuun

70 Apugpmerrueckas 1 reoMeTpudecKas
IIporpeccuun

71 CBoiicTBa 4IeHOB apu(hMETHUECKON U
F€OMETPUYECKOU MTPOrpecCuit

79 CBoiicTBa 4IeHOB apu(hMETHUECKON U

F€OMETPUYECKON MTPOrpeccuit




®opmynel N-ro wieHa apuPpMeTHIECKON U

3 F€OMETPUYECKON MPOrpecCuit

74 ®opmyitel N-To wieHa apuPpMETHIECKON U
r€OMETPUYECKON MPOrpeECCUit

75 ®opmyitel N-T0O WwieHa apuPMETHIECKOH U
r€OMETPUYECKON MPOrpeECCUit
®opMysbl CyMMBI IEPBBIX N YJIEHOB

76 apuMETUYECKON U TEOMETPUUECKON
IIpOrpeccuit
DopMmysbl CyMMBI IEPBBIX N YJIEHOB

77 apruMETUIECKON U TEOMETPUUECKON
IIporpeccui
DopMmysbl CyMMBI IEPBBIX N YJIEHOB

78 apuMETHUECKON U TEOMETPUUECKON
nporpeccui

79 3aauy Ha MPOLEHTHI, OAHKOBCKUE BKJIAbl U
KpPEIUThI

80 3aauy Ha MPOLEHTHI, 0AHKOBCKUE BKJIAbl U
KpEIUTbI

81 3aauy Ha MPOLIEHTHI, 0AHKOBCKUE BKJIAbl U
KpEIUThI

82 3aauy Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbl U
KpEIUThI

83 3aauy Ha MPOLIEHTHI, OAHKOBCKUE BKJIAIbl U
KpEIUThI

84 3aau Ha MPOLEHTHI, OAHKOBCKUE BKJIAIbl U
KpEIUTHI

85 3amaun Ha MPOIEHTHI, 0AHKOBCKUE BKJIA/IbI U




KpEIUTBI

[IpencraBnenue 0 CXOAMMOCTH
MOCJIEI0BATEILHOCTH, O CYMMHUPOBaHUHT

86 0eCKOHEYHO yOBIBAOIICH reOMETPUIECKOM
MpOrpeccun
[IpencraBnenue 0 CXO0AUMOCTH

87 MOCIIETIOBATEIILHOCTH, O CYMMHPOBAHHUU
0EeCKOHEYHO yObIBaIOIIEe reoMeTpuIecKoi
MpOTrpeCcCun

88 MeTo1 MaTeMaTHYECKON MHTyKITHH

89 MeTo 1 MaTeMaTHYECKON MHTyKITHH

90 KonTtponpHas padota o teme "HucnoBsie
MOCJIEN0BATEIBHOCTH U IPOrpeccuu’”

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

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

93 Kopens n-it crenenn. CBoiicTBa KOpHS N-id
CTETeHH

94 CreneHs ¢ palluOHAILHBIM [TOKa3aTeleM U eé
CBOMCTBA

95 CreneHs ¢ pallMoHAIBLHBIM MTOKa3aTelIeM U e€
CBOMCTBA

96 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeNeM U e€
CBOMCTBA
ToxnecTBeHHbIE TPeoOpa3oBaHUs

97 BBIPAKEHUH, COZepKaIUX KOpEHb N-1

CTCIICHHU




98

ToxnecTBeHHbIE TPe0Opa3zoBaHUs
BBIPAXKEHUH, COJIEPKAILUX KOPEHb N-I
CTEIIEHU

99

ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAXKEHUH, COJIEPKAILNX KOPEHb N-I
CTEIIEHU

100

ToxnecTBeHHble MpeoOpa3zoBaHUL
BBIPAKEHUH, COJEPHKAILNX CTEIEHb C
paloHaIbHBIM [TOKA3aTeIeM

101

ToxnecTBeHHblE TpeoOpa3zoBaHUS
BBIPAKEHUH, COZEPHKAINX CTENEHb C
paloHaIbHBIM [TOKa3aTeleM

102

KonTponbnas pabora no teme "CremneHs ¢
palMOHAIBHBIM MTOKa3aTesieM"

103

[ToBTOpenue u o6ob6menue. Yucna u
BBIYKCIICHUS (3aIMCh, CPABHCHHE, JCHCTBHS
C JEHCTBUTEIBLHBIMH YHCIIAMH, YKCIIOBAs
npsimMast)

104

[ToBTOpeHue u o6ob6menue. Yucna u
BBIYKCIICHUS (3aIIMCh, CPABHCHHE, ICHCTBHS
¢ JEHCTBUTEIBLHBIMH YHCIIAMH, YHUCIOBAs
psiMast)

105

[ToBTOpenue u o6ob6menue. Yucna u
BBIYMCIICHUS (IPOLICHTHI, OTHOIIICHHMSI,
MIPOHOPIIMH)

106

[ToBTOpenue u 0606menue. Yucna u
BBIUMCIIEHUS (IIPOLIEHTHI, OTHOLICHHUS,
MIPONOPIIMH)




107

[ToBTOpenue u o6o0menue. Yucna u
BBIYUCIICHUS (pELICHUE 3a/1a4 U3 peallbHOU
KU3HU)

108

[ToBTOpenue u o6o0menue. Ynucna u
BBIYUCIICHUS (pEIlICHUE 3a/1a4 U3 PeaIbHOU
KU3HU)

109

[ToBTOpenue u 0606menHue. Yucna u
BBIYMCIIEHUS (OKpYIJIeHUe, IpuOInKeHue,
OIIEHKA)

110

[ToBTOpenue u o6obmenue. TexcToBbIe
3a/auu (peleHne TeKCTOBBIX 3a1a4
apuMETHYECKUM H aJIreOpandecKum
crocob6ammu)

111

[ToBTOpenue u o6odmenue. TexcToBbie
3aauu (perIeHne TeKCTOBBIX 3a1a4
apu(METUYECKUM H aJIreOpandecKum
crioco0amMm)

112

[ToBTOpenue u o6ob6menue. TexcToBbie
3a7auu (perIeHre TeKCTOBBIX 3a71a4
apuMETUYECKUM H aJIreOpandecKum
crioco0aMm)

113

[ToBTOpenue u o6o0IeHNE. TEKCTOBBIC
3ajauu (peIIeHue TEKCTOBBIX 3a1a4
apu(METHYECKUM U areOpandecKuM
crioco0aMu)

114

IToBTOpenue u o0oOeHne. TekcToBbIe
3aauu (perreHrue TeKCTOBBIX 3a/1a4
apudmeTryecKuM u anredpanuecKumM
criocobamm)




115

[ToBTOpenue u 060061meHue. TekcToBbIC
3a7a4u (pelIeHne TeKCTOBBIX 3a1a4
apuMeTHIeCKUM U alreOpandecKumM
crioco0ammu)

116

[ToBTOpenue u o6oOmenHue. Anredbpandeckue
BBIpakeHUs (TIpeoOpa3oBaHue
anreOpanvecKux BRIPAKEHUM, COAEPKAIIIX
CTETIEHb C LEJIBIM MOKa3aTeJIeM)

117

[ToBTOpenue u 06061meHne. Anredpanyeckue
BbIpakeHus (mpeoOpa3zoBaHue
anreOpanvecKuX BRIPAKESHUM, COIEPKAIIIX
CTEMNEHb C [EJIBIM TTOKa3aTeIeM)

118

[ToBTOpeHue u 06obmEeHne. Anredpandeckue
BBIpakeHUs (TIpeoOpa3oBaHue
anreOpanvdecKrX BEIPAKEHUH, COACpKAIINX
CTETICHB C IEJIBIM TI0Ka3aTelieM )

119

[ToBTOpeHue u 06006meHne. AnredpandecKue
BBIpakeHUs (TIpeoOpa3oBaHue
areOpandecKuX BBIPAKEHHH, COEPIKAIIIX
apruMETUUECKUIA KBaJIPATHBIM KOPEHB)

120

[ToBTOpeHue u 0600meHne. AnredpandecKue
BBIpakeHUs (TIpeoOpa3oBaHue
areOpanvdecKuX BBIPAKEHHH, COICPIKALIIX
apu(METHYECKUI KBaIPATHBIN KOPEHB)

121

[ToBTOpeHue u 0600mEeHne. AnredpandecKue
BbIpakeHus (mpeobpazoBaHue
areOpandeckuX BhIpaKEHHH, coepKalix
apu(pMeTHYECKHI KBapaTHBIH KOPEHb)

122

IToBTOpenue u o0oOImeHue. Anredbpanyeckue




BbIpaXXeHUs (MpeoOpa3oBaHue IEIBbIX U
JPOOHO-PANMOHATBHBIX BBIPAKCHHI)

123

[ToBTOpenue u o6o0menue. Anredbpandeckue
BbIpa)KeHUs (peoOpa3oBaHKE LIEIbIX U
JIpOOHO-PAIIMOHATIBHBIX BEIPAKEHUH)

124

[ToBTOpenue u o6o0menue. Anredbpandeckue
BbIpa)keHUs (mpeoOpa3oBaHKe LIETbIX U
JPOOHO-PALIMOHAIBHBIX BBIPAKEHHI)

125

[ToBTOpenue u 06061meHne. Anredpanyeckue
BbIpakeHus (mpeoOpa3oBaHKe LIETbIX U
JTpOOHO-PAIIMOHATFHBIX BRIPAKECHHI)

126

[ToBTOpeHue u 06006meHne. AnredpandecKue
BBIpKEHUS (pa3yioKeHUE MHOTOWICHA Ha
MHOKHUTENH, B TOM YHCIIE C UCITOIb30BaHUEM
(hopMysT COKpAIIEHHOTO YMHOXKEHUS)

127

[ToBTOpeHue u 06006meHne. Anredpandeckue
BBIpaKCHUS (pa3ioKeHNEe MHOTOUJICHA Ha
MHOJKUTEITH, B TOM YHCIIE C UCIIOJIb30BaHHEM
(hopMysT COKpAIIEeHHOTO YMHOKEHUS)

128

[ToBTOpeHue u 0600meHne. AnredpandecKue
BBIpXKCHUS (pa3IoKeHNUE MHOTOUYICHA Ha
MHOJKUTEIH, B TOM YHCIIE C UCIIOJIb30BAaHHEM
(hopMyI COKPAIIEHHOTO YMHOKEHUS)

129

[ToBTOpeHuUe u 0000mEeHre. AnredpandecKue
BBIpaKEHUS (MOJETUPOBAHNE C TIOMOIIBIO
(dhopMyI peanbHBIX IPOIECCOB U SABIECHUI)

130

@OyHKIMH (IOCTPOCHHE, CBOMCTBA
M3YYEHHBIX (DYHKITHIA)




[ToBTOpenue u o6o0menue. CyHKINH

131 (mocrpoeHue, CBOMCTBA U3YYEHHBIX 1
yHKIHI)
[ToBTOpenue u o6o0menue. CyHKINH

132 (TmocTpoenue, CBOMCTBA M3yYEHHBIX 1
yHKIHI)
[ToBTOpenue u 0606menne. yHkun

133 (rpaduveckoe pereHne YypaBHCHHN U UX 1
CHUCTEM)
[ToBTOpenue u 0606menne. GyHkun

134 (rpaduueckoe pelieHne ypaBHEHUN U UX 1
CHUCTEM)

135 Wrorosas koHTposbHas paboTa 1

136 [ToBTOpenue u o6obmenne. PyHKIUN 1
(MoenupoBaHUE PeAIbHBIX IMPOIIECCOB)

OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




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

Anrebpa. 7 knacc FO0.H.Makapsiues, H.I'.Muntok, K.1.Hemikos,
C.b.CyBopoga / nox penakuueit C.A.TensikoBckoro. — M.: IIpocBemenue, 15
u3JlaHue, nepepadoTaHHOE

Anrebpa. 8 knacc FO.H.Makapsiues, H.I'.'Munmtok, K.1.Hemikos,
C.b.CyBopoga / nox penakiueit C.A.TensikoBckoro. — M.: [IpocBemenue, 16
u3JlaHue, nepepadoTaHHOE

Anrebpa. 9 knacc FO.H.Makapsiues, H.I'.'Munmtok, K.1.Hemikos,
C.b.CyBopoga / nox penakiueit C.A. Tenskockoro. — M.: [IpocBemenue, 15
u3JIaHue, epepadoTaHHOE

Junaktuueckue matepuansl. 7, 8, 9 knaccel. ABTopshl: 3BaBuu JI.U.,
Kysnenosa JI.B., CyBoposa C.b. (7 knacc); Koxos B.1., Maxkapsiues FO.H.,
Munmiok H.I'. (8 knacc); Makapsrues FO.H., Munnatox H.I'., Kpaiinesa JI.b. (9
KJIacc).

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

DNeKTpOHHBIE MTPUIIOKEHUS K yueOHUKaM (Ha caiiTe U3JaTenbCcTBa). 7, 8
kiaccel. ABTophl: MakapeiueB FO.H., Munatok H.I'., Hemkos K.U., CyBopoBa
C.b./ Ilox pen. Tenskockoro C.A.

Junaktnueckue Marepuansl. 7, 8, 9 knaccel. ABTopsl: 3BaBuu JI.U.,
Kysnenosa JI.B., CyBoposa C.b. (7 knacc); Koxos B.1., Makapsiues FO.H.,
Mungtok H.I'. (8 knacc); Makapsrues FO.H., Munntok H.I'., Kpaiinesa JL.b. (9
KJ1acc).

- Tematuueckue tecThl. 7, 8, 9 kimaccel. ABTophl: dyauunsix FO. I1., Kponrays
B.JL

- Metoauueckue pekomeHnaaiuu. 7, 8 kiaccel. ABTopsl: Munatok H.I'.,
neikosa U.C.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



http://window.edu.ru/
https://fipi.ru/
http://window.edu.ru/window/catalog
http://www.school.edu.ru
http://catalog.iot.ru
https://resh.edu.ru/about
https://math-ege.sdamgia.ru/
https://mathlesson.ru/node/890
https://urok.1sept.ru/
https://uchi.ru/
https://rsr-olymp.ru/
https://www.polymedia.ru/
http://school-collection.edu.ru/
https://pedsovet.org/
https://www.uchportal.ru/
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