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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 CUHUCIIEHHUS.

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. MHorouseH craHgaptHoro Bujaa. CTeneHb MHOrOYICHA.
CrnoxxeHue, BbIYMTAHHE, YMHOXKCHHE U JieleHre MHorouwieHoB. [IpeoOpazoBanue
LIEJIOT0 BbIpaXeHUsI B MHOrouieH. KopHu MHOrowieHa.

@opmyIibl COKPAIEHHOTO YMHOXKEHHUSI: KBAJIpaT CyMMBbl U KBAaJpaT pasHOCTU
JIByX BBIPAKEHHH, Ky0O CyMMBI M KyO pa3HOCTH JBYX BBIPQKEHUW, PAa3HOCTH
KBaJpaTOB JIByX 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 nepemeHHON. Kopenb ypaBHeHus. CBONCTBAa ypaBHEHUI
C OJHOW TMEpEeMEHHOW. PaBHOCHIBHOCTP ypaBHEHUH. YpaBHEHUE Kak
MaTeMaTH4ECKasi MOJEIb PEAIbHON CUTYaLNH.



JIuHeliHOE ypaBHEHHE C OJHOW IEPEMEHHOW. UHCIIO KOpHEN JIMHEWHOrO
ypaBHEHUs. PelleHne TEKCTOBBIX 3aJa4 C IIOMOIIBIO JIMHEHWHBIX YpPaBHEHUM.
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. PeneHne cucTeM JIMHEMHBIX ypaBHEHUW C JBYMs IEPEMEHHBIMU
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 TOUYKAMHU 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 MaTeMaThyeckas MoJelb 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 nuneitHow dyukiuu. ['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 ¢ MppallMOHATIBHBIMY YiciamMu. CpaBHEHHUE UPPALUOHATIBHBIX
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.

[lonATHE O pelieHuM HEpPaBEHCTBA C OJHOW NEepeMEHHOW. 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 TEeKCTOBBIX 3ajad ¢
MMOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.

DyHKIUMN

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

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

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

9 KIIACC

Yuciaa 1 BLIYUCIEHUS



Kopenp n-ii cremenu wu ero cBoictBa. CTENeHb € 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, rpaduyecKoro MeTojaa MpU PELICHUHU
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 HEIMHEHHBIX ypaBHEHHMH ¢ JIByMsi nepeMeHHbiMU. Cucrema
JIByX HEJIWHEWHBIX YPaBHEHHH C JBYMS MEPEMEHHBIMHU KaK MOJCNb peaabHOMN
CUTYaIIHH.

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

KBagpaTHeie HepaBeHCTBa C OJHON IepeMeHHOW. PelieHune KBaapaTHBIX
HEPABEHCTB IpaUUYECKUM METOJOM U METOJIOM HMHTEPBAJIOB. METOJ] MHTEPBAJIOB
IUTsl pallMOHAIBHBIX HepaBeHCTB. [IpocTeliline HepaBeHCTBA € MAPAMETPOM.

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

HepaBeHcTBO ¢ AByMsi nepeMEHHbIMH. PerieHue HepaBeHCTBA C ABYMS
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C JBYyMs MepeMeHHbIMH. ['paduueckuii
METO/ PEIICHHS] CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU.

DyHKIUMN

Oynkmus.  CBoiictBa  GyHKUMiA:  Hynmd  QYHKIWH,  [OPOMEXKYTKH
3HAKOTOCTOSHCTBAa (PYHKITUU, TTPOMEKYTKH BO3pacTaHus W yObIBaHUS (DYHKIINH,
4ETHBIC U HEUETHBIC (DYHKIIMK, HAUOOJIbIIIEe U HAUMEHbIIIee 3HAUYCHUS (DYHKITHH.

KBagpatnunas ¢ynkumss u  e€ cBoiicTtBa. lcmomb3oBaHHE CBOWCTB
KBaJpaTUYHOW  (QyHKIMU Uil pemieHust 3amad.  lloctpoenme  rpaduka
kBagpatuyHoii ¢yHKumu. llomokenne rpaduka KBagpaTHUHOHW (YHKIIMU B
3aBHCHMOCTH OT €€ Kod(duuuentos. ['padpuxu pynkuuii y =ax2,y = a(x —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 H MIPOrPecCcHM



[lonstue wuMcioBOl mnocnenoBaTenbHOCTU. KoHeuHble M OECKOHEUHbIE
ocaenoBaTeNnbHOCTH.  OrpaHudeHHass  MOCIEOOBAaTEIbHOCTb.  MOHOTOHHO
Bo3pacratomias  (yObIBaromiasi)  mocienoBaTeabHOCTh.  CrmocoObl  3ajaHust
MOCJIEIOBATENIBLHOCTH: ONUCATENbHBINA, TAaOJWYHBIA, C MOMOUIBI0 (HOPMYJBI 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
YJICHOB apu(METUUECKOW U T€OMETPUYECKOM Mporpeccuil. 3aiauyu Ha MPOIEHTHI,
OaHKOBCKHE BKJIa/bl, KPEAUTHI.

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

Meton matematuyeckon nHaykuuu. [Ipocrenmme npumepsl.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBJIEHUEM MHTEpPECA K NPOLLIOMY W  HACTOSIIEMY POCCHMCKON
MaT€MaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMA:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K O0CYKJICHHUIO 3TUYECKHUX MPOOIJieM, CBI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

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

5) ueHHOCTEl HAYYHOI' 0 MO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUS M 3HAYMMOCTH JUISI Pa3BUTHSI LUBUIM3ALNH,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

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



TOTOBHOCTBHIO TMPUMEHSTh MaTEMaTUUYECKHUE 3HAHUS B HUHTEpPEcax CBOETo
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TAKOTO e IpaBa JPYyroro 4eaoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM IS OKPYXAIIEH Ccpebl, OCO3ZHAHUEM
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 CBO€H KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSITUS, TUMOTE3bl 00 OOBEKTaX W SIBJICHUSX, B TOM YHCIIC paHEE HEU3BECTHHIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIIeHUs] U JAeUCTBHUS, (QOpMyIUpOBaTH M OICHUBATH PHUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCAITLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XApPaKTEPHU30BATh CYIICCTBCHHBIE IMPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCTIpUHUMATh,  (QOpMyIUpOBaTh W  MPEoOPa3OBBHIBATH  CYKICHUS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

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

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUeHUN, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOIO), TPOBOAUTH CAMOCTOSTENIBHO JOKAa3aTeNbCTBA MaTeMaTHYECKUX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTU4YeCKOW WHIYKIINH, OOOCHOBBIBATH COOCTBEHHEIC
paccyXIeHus;

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

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJh30BaTh BOTPOCHl KAaK HCCIIENOBATEIIbCKUA HHCTPYMEHT IO3HAHMUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh MCKOMOE M JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

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

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

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

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, 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 KOMOWHAIUSIMU;

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, I'PAMOTHO BBIPAXKAaTh 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, UCCIEeIOBaHUS,
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
COBMECTHOW JESATENBHOCTH, IUIAHMPOBATh OPraHHU3allMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbI€ IUTYPMBI» U MHBIE); 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 YUeOHbIEe AelicTBUSA
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIIOCOO pEIICHUS ¢ Y4YETOM HMEIONIUXCS 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
Yuclia M CTENEHU C HATypalbHBIM TIOKa3aTelieM, MPUMEHSTh pPa3HOOOpa3HbIC
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 pe3yJbTara
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 npakTHKO-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 PEIIEHUH 3a7a4 MPU3HAKHU JEITMMOCTH 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 OOMIMI JEeIUTENh 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

BripaxkeHus ¢ nepeMeHHBIMH.

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 BBIPAKECHHM, TOKa3bIBaTh TOXK/ECTBA.

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 YMHOXKEHHS (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 MHOXKHUTENS, TPYIIUPOBKU CIAraeMbIX, 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 BBIPAKCHHM.

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.

CocTaBnsaTh M 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
KOOpJMHATAM, JIY9H, OTPE3KH, HHTEPBAJIbI, 3aMTUCHIBATH YMCIOBBIC MPOMEKYTKH HA
anreOpanyecKoM sI3bIKE.

OTmeuaTh B KOOPAMHATHOM MIIOCKOCTH TOYKH TI0 33JIaHHBIM KOOPIUHATAM.

O yHKIUY.

Ctpoutsb rpaduku TUHEHHBIX QYHKIIHM.

OnuceiBaTh € TIOMONIbIO (QYHKIHMIA W3BECTHBIE 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpPEMs, pPACCTOSHUE, II€HA, KOJIMYECTBO, CTOMMOCTH,
IPOU3BOJIUTEIBLHOCTD, BpeMsl, 00bEM paOOTHI.

HaxonuTe 3HaueHue QpyHKIMY 110 3HAYEHUIO €€ apryMeHTa.

[lonumaTe rpaduyeckuil cnocod MpeacTaBlIeHUs W aHalu3a WHGOpMaINH,
U3BJIEKATh U UHTEPIPETUPOBATH MHPOPMAIIHIO U3 TPa)UKOB peanbHBIX MPOIIECCOB
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, UPPALMOHAIBHOE YUCIIO, HAXOJAUTh, OLICHUBATH KBAIPATHBIC
KOpHU,  HCHOJIB3ySl  OpU  HEOOXOJMMOCTH  KAJIBKYJISTOpP,  BBIIOJHSITH



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

Hcnonp30BaTh HaydajabHBIE IMPEACTABICHUS O MHOKECTBE JEHCTBUTEIBHBIX
quCcell JUIsl CPAaBHEHUSI, OKPYTJIEHUSI M BBIYMCIICHUM, U300paxaTh NeHCTBUTEIbHBIE
4yCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

Hcnonb3oBaTh 3amucy OOJBIIMX U MAJbIX YUCEN C MOMOIIBIO JE€CITHUYHBIX
npobeit m creneHed yucna 10, 3amuMchbiBaTh W OKPYIJISATh YHUCIIOBbIE 3HAYECHUS
pEeaIbHBIX BEJIMYHMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHHU.

J1eauMOCTb.

CBoOOnHO omepupoBaTh MOHATHEM OCTaTKa MO MOJYJI0, TNPUMEHATDH
CBOMCTBAa CpPABHEHHUU MO MOAYJIIO, HAXOAUTh OCTATKH CYMMBbI U IIPOU3BEICHUS IO
JAHHOMY MOJYJIIO.

AJire0panyvecKue BbIpasKeHU s

JpoOHO-palinoHanbHbIE BBIPAKEHUS.

Haxomute momycTuMble 3HA4YEHUS TMEPEMEHHBIX B JIPOOHO-pallMOHATBHBIX
BBIPAKCHUSIX.

[IpuMeHsTH OCHOBHOE CBOWCTBO PallMOHAIIBHON JIPOOH.

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

BoInosHATh TOXK/IECTBEHHBIE MPEe0Opa30BaHMs PAIIMOHATBHBIX BHIPAKEHUIA.

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

Crenenu.

[IpyuMeHAT, MOHATHE CTENEHW C LEIbIM  II0Ka3aTesieM, BBINOJHSITH
npeoOpa3zoBaHus BEIPAKEHUN, COIEPIKAIINX CTENIEHHU C IEIBIM MTOKa3aTeIeM.

HppaunronanbsHble BbIPAXKEHUS.

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

BreimonHaTh mpeoOpa3oBaHUS UPPAMOHATIBHBIX BBIPAKEHUN, HWCIONb3YS
CBOWCTBA KOPHEMN.

YpaBHeHUs] 1 HEPABEHCTBA

PemaTe kBazpaTHble ypaBHEHUS.

Pemiats 1poOHO-paliniOHaNIbHBIE YPABHEHHUS.

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

[IpoBOaUTE MCCIIENOBaHUSI YPABHEHUN U CHUCTEM YPABHEHHUI, B TOM YHUCJIE C
MpUMEHEHUEM Tpaduueckux TMpeAcTaBiIeHU (yCTaHAaBIMBaTh, WMEET IIK
YpPaBHEHUE WJIA CHCTEMA YPAaBHEHUW PELICHUS, €CIU HMMEET, TO CKOJbKO, H
npodee).



[lepexonuth OT ciiOoBeCHOUN (OPMYIMPOBKU 3adauu K €€ airedpandeckoun
MOJEIU C TIOMOUIBK0 COCTaBJIEHHUS YPAaBHEHUS WIM CHUCTEMBI YpPAaBHEHUM,
MHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a/1a4M MOJYYEHHBIN PE3ybTar.

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

DyHKUUHA

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

Crpouts rpaduku GyHKIUN , OMUCHIBATH CBOMCTBA YUCIOBOW (DYHKIIUU TIO
e€ rpaduky.

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

Yucia v BbIYMCICHUS

CB0OOHO oOlepupoBaTh TOHATHUSAMHU: KOPEHb N- CTENEeHH, CTENEeHb C
pallMOHAJIBHBIM  IIOKa3aTejieM, HaxOAUTh KOPEHb N-Mi CTENEHH, CTENEHb C
palMOHANIBHBIM TIOKa3aTesieM, HCIONb3Yd NpU HEOOXOJUMOCTH KalbKYISTOP,
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 4YHUCIA, OKPYIJISAThH
JNEUCTBUTEIIBHBIE YNCJIA, BBIIIOJIHATH MPUKHUIKY PE3yJIbTaTa BbBIYMCICHUM, OLICHKY
YHUCIJIOBBIX BBIPAKECHHUI.

AJire0panyvecKne BbIpasKeHU s

CBOOOIHO oOmepupoBaTh MOHATHEM KBAJAPATHOTO TPEXUIIEHA, HAXOIUTh
KOPHM KBaJpaTHOTO TPEXUJICHA.

PacknanpiBaTh KBagpaTHBIN TPEXUIICH HA JIMHEWHBIE MHOKUTEIIH.

YpaBHeHUS U HEPABEHCTBA

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

PemaTe Heclio)HBIE KBaApaTHBIE YPABHEHUSI C ITAPAMETPOM.

Pemate nuHeliHbIE HEpPAaBEHCTBA, KBAJpPaTHbIE HEPABEHCTBA, HMCIIOIb30BATh
METOJ] MHTEPBAJIOB, M300pa)kaTh pEIICHUE HEPABEHCTB HAa YUCIOBOM MPSIMOM,
3alMChIBaTh PEIICHUE C IOMOIIBI CUMBOJIOB.

Pemate cuctembl ABYX JIMHEHMHBIX YPAaBHEHUW C JABYMSI NEPEMEHHBIMHU U
CHUCTEMBI ABYX YPAaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE SBIISIETCS JIMHEWHBIM.

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.

Pemratb  cucreMbl  JIMHEMHBIX  HEPABEHCTB, CUCTEMBl  HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSIMOM, 3alMChIBaTh PELIEHUE C TOMOIIBIO CUMBOJIOB.

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

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

Pemate TeKCTOBBIE 3ajauM aiareOpamvyeckuM CcrnocodoM C  MOMOIIbIO
COCTaBJIEHUSI YPaBHEHUI, HEPABEHCTB, UX CHCTEM.

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

Yuci0BbIe MOCTAECA0BATEIbHOCTH M MPOrPecCuH

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

Uccnenosath PyHkiuio mo e€ rpaduky, ycTaHaBIMBAaTh CBOMCTBA (DYHKIIMIA:
00JacTh OMpeJeeHNsl, MHOXKECTBO 3HAYeHHM, HYIM (QYHKUHUU, MPOMEXKYTKH
3HAKOMOCTOSHCTBA, TPOMEXYTKH BO3pacTaHusi M yObIBaHUS, YETHOCTh W
HEYETHOCTh, HAMOOJIbIIIEe U HANMEHbIIIEE 3HAUCHUS, ACUMIITOTHI.

PacnioznaBaTh kBagpaTnyHyro QyHKIHIO 1O (popMmylie, MPUBOAUTH PUMEPHI
KBaJIpaTUYHBIX (PYHKIIUN U3 peaTbHOU KU3HU, PUZUKH, TEOMETPUH.

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

Ctpoutrp rpaduk  KBaApaTUYHOW  (YHKIMH, OIHKCHIBATH  CBOMCTBA
KBaJipaTUyHOU (PyHKIMU 10 €€ rpaduKy.

Hcnonp3oBaTh CBOMCTBA KBAAPATUYHOW (PYHKITUH /IS PEIICHUS 3a7a4.

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

WnmroctpupoBaTh C TMOMOIIBI0 TpauKa peanbHYI 3aBUCUMOCTb WIIU
IIPOLIECC IT0 UX XapaKTEPUCTUKAM.

ApupmMeTnyecKas U reoMeTpUYeCKasi MPOrpeccuu

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



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

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

N300paxkaTh wieHbl MOCIEIOBATEIbHOCTH TOYKAMU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3amaum, CBA3aHHBIE C YKUCIIOBBIMHU IIOCJIENOBATEIBHOCTSIMU, 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 (yObIBalOIIMNX) MOCIEI0BATEIbHOCTEH.

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

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



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaunuyecTBo 4acoB

KoHTpoJbHbIE
Bcero
padoTsI

IIpakTHYeckue
padoThbI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

YUUCJIA 1 BBIUUCJIEHM L.
PammmonanbHbIe yncaa
(moBTOpEHME)

11 1

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

OYHKIUMU. KoopauHatsl u
rpadukn. OyHKIIMHA

17 1

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

AJI'EBPANYECKUE
BBIPAKEHW . Beipaxkenus ¢
MIepEeMEHHBIMU

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

VPABHEHUS U CUCTEMBI
VPABHEHUW. Jluneiinbie
YpaBHECHHUS

10 1

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-

oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

UHNCJIA 1 BBIYUCIIEHU L.
CreneHs ¢ HaTypalIbHBIM
MoKa3aresemMm

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

AJITEBPANYECKUE
BBIPAKEHU . MuorouyieHb!

23

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

AJITEBPANYECKUE
BBIPAJKEHUW . ®opmyiibl
COKPAIIEHHOTO YMHOXEHHS

14

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

UUCJIA 1 BBIYUCIIEHHM AL
JlenuMocCTh

10

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

OYHKUWU. JTuneiinas GyHKIHS

16

http://school-collection.edu.ru/



https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/

https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-

YPABHEHUS U CUCTEMBI oge.sdamgia.ru/
10 VPABHEHUWM. Cucremsl 14 https://lecta.rosuchebnik.ru/ https://uchi.ru/
JIMHENHBIX YPaBHEHUN https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/
11 [ToBTOpeHue, 06o0IICHNE, 8
cUCTeMAaTU3aIys 3SHaHUH
OBIIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME



https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

8 KUIIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBo 9acoB

Bcero

KoHTpoJbHbIE
padoTsI

IIpakTH4eckue
padoThbI

duekTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

[TOBTOPEHME 3a kypc anre6psl
7 xiacca

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

YPABHEHUA U
HEPABEHCTBA. HepaBenctBa

17

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

UNCJIA U BBIYUCIIEHU .
KBanpaTHbliii KOpeHb

17

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

YPABHEHUS U
HEPABEHCTBA. KBagparusie
ypaBHEHUS

17

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

AJITEBPANYECKUE
BBIPA’XKEHUSL. IpoGHO-
palOHAIbHBIE BBIPAKECHUS

17

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

YPABHEHUA U
HEPABEHCTBA. [IpoGHo-
palOHaIbHbIE YPABHEHUS

17

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

OYHKINNU

15

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

AJITEBPANYECKUE
BBIPAKEHUSI. Crenenn

13

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

YUCJIA U BBIYMCIIEHUA.

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-



https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/

HenumocThb

oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

[ToBTOpeHnue, o6o01IICHNE,

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-

oge.sdamgia.ru/

10 N 8 https://lecta.rosuchebnik.ru/ https://uchi.ru/
CHCTCMATH3AINA SHAHUH https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOTPAMME



https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/

9 KUIIACC

Ne
n/n

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMmmbl

KoaunuyecTBo 4acoB

KoHTpoJsbHbIE
Bcero
padoTsI

IIpakTHYeckue
padoThbI

duekTponHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

[ToBTOpEeHME 3a Kypc anredphl 8 Kinacca

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

OYHKIWN

25 1

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

YPABHEHUMA 1 HEPABEHCTBA.
KBanpaTHbsle HEpaBeHCTBA

15 1

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

YPABHEHUMA 1 HEPABEHCTBA.
YpaBHeHHUs, HEpAaBEHCTBA U UX
CUCTEMBI

25 1

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-

oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/ https://uchi.ru/



http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/

https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-

YU CJIOBBIE oge.sdamgia.ru/
[MOCJIIEJOBATEJIBHOCTU U 25 1 https://lecta.rosuchebnik.ru/ https://uchi.ru/
ITPOI'PECCHUUA https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-

AJITEBPAMYECKUWE BBIPAXXEHH L. oge.sdamgia.ru/
Cremnenpb ¢ palliOHAIbHBIM 12 1 https://lecta.rosuchebnik.ru/ https://uchi.ru/
roKasaresemM https://resh.edu.ru/subject/12/5/

https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

http://school-collection.edu.ru/
https://www.yaklass.ru/ https://math-
oge.sdamgia.ru/

27 1 https://lecta.rosuchebnik.ru/ https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-
materialy/ https://infourok.ru/

[ToBTOpEeHUE, 0600IICHNE,

CHCTeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 136 ! 0



https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/
https://math-oge.sdamgia.ru/
https://math-oge.sdamgia.ru/
https://lecta.rosuchebnik.ru/
https://uchi.ru/
https://resh.edu.ru/subject/12/5/
https://fincult.info/teaching/metodicheskie-materialy/
https://fincult.info/teaching/metodicheskie-materialy/
https://infourok.ru/
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