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IHHOACHUTEJIBHASA 3AIINCKA

Anrebpa SBISICTCS OJHHM M3 OIOPHBIX KYypCOB OCHOBHOTO OOIIETO
oOpa3oBaHUs: OHA 00ECTIEYUBACT U3YUEHUE JPYTUX JUCIUIUINH, KaK €CTECTBEHHO-
HAy4YHOTO0, TaK W TYMAHUTApPHOTO IIMKIJIOB, €€ OCBOCHHME HEOOXOIUMO st
MIPOJIOJDKEHMST 00pa30BaHUsI M B TIOBCETHEBHOM KU3HU. Pa3BuTHe y 00yUaromuxcs
HAyYHBIX TPEJICTABICHUNA O TMPOUCXOKICHUN W CYINTHOCTH ajlreOpandecKux
abcTpakiuii, cnocode OTpaKeHUs] MaTeMaTUYECKOM HayKOU SIBIIGHUM U IIPOIIECCOB
B IIpUPOJAEC U OOIIECTBE, POJIM MATEMAaTUUYECKOTO MOJEIMPOBAHUS B HAYUYHOM
MO3HAHWH U B MPAKTHKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
Y KaueCTB MBITIICHUSI, HEOOXOIUMBIX JIJIsl aIanTallii B COBPEMEHHOM UG POBOM
obOmectBe. M3yueHune anreOpbl OOECIEUMBAET pa3BUTHE YyMEHHUsS HaOJIOAaTh,
CpaBHMBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apTryMEHTHPOBAaHHO OOOCHOBBIBATH CBOU JIEUCTBHSI W BBIBOJBI,
dbopmynupoBaTh yTBepKaeHUA. OCBOGHUE Kypca anreOpbl 00eCTieUrBaET pa3BUTHE
JIOTUYECKOTO MBINIUICHUSI OO0ydYaromMXCcs: OHU UCIOJB3YIOT JCIYKTUBHBIE U
WHIYKTUBHBIC PACCYXIEHHUS, 0000IIIeHNE U KOHKPETHU3AI1I0, a0CTparupoBaHue 1
anajornto. OOydeHme  ainreOpe  mOpeAnosiaraeT  3HAYUTEIBHBIM  00BEM
CaMOCTOSATEIILHON JACATEIBPHOCTH OOYYaIOIUXCS, TO3TOMY CaMOCTOSATEILHOE
pereHue 3a1ad sSBIsSeTCs pean3alue e TeIbHOCTHOTO MPUHIIAIA O0yYCHHUS.

B cTtpykType mnporpammbl ydeOHOro Kypca «Ainredpa» i OCHOBHOTO
o01ero o0pa3oBaHUsl OCHOBHOE MECTO 3aHUMAIOT COJIEP)KATEIbHO-METOIMUECKHE
auHuK: «Yucaa u BBIYUCTECHUSY, « ATITeOpanvecKue BRIPAKCHUS», « Y PaBHEHUS U
HepaBeHCTBaY, «DyHkmuny. Kaxmas w3 3TUX comepKaTeIbHO-METOANIECKUX
JUHUHN Pa3BUBACTCS HA MPOTHKEHUN TPEX JIET U3YUCHUS Kypca, B3aUMOJICHCTBYS C
JPYTUMH €ro JuHHAMU. B Xomae wu3ydeHuss ydeOHOro Kypca o0OydaroniuMmcs
MIPUXOJUTCSL JIOTUYECKH PacCy’KIaTh, MCIOJIB30BaTh TEOPETHKO-MHOYKECTBEHHBIM
s3bIK. B CBSI3M ¢ 3THM B MporpaMMmy ydeOHOTO Kypca «AmnreOpay BKIIOUYCHBI
HEKOTOPHIC OCHOBBI JIOTHKH, TMPEJACTaBICHHBIE BO BCEX OCHOBHBIX pa3jeiax
MaTEeMaTHYECKOT0 00Pa30BaHUs U CIIOCOOCTBYIOIIHE OBJIAJICHUIO 00yYarOIIMMHUCS
OCHOB  YHHUBEpPCAJIBHOTO MaTeMaThueckoro s3bika. ConepkaTrelbHOM U
CTPYKTYPHOM OCOOCHHOCTBIO y4eOHOTo Kypca «AnreOpa» SBIsSETCS €ro
WHTETPUPOBAHHBIA XapaKTED.

Conepxxanne nuHUM «UuWCIa W BBIYUCICHHS» CIY)KAT OCHOBOM IS
JTATbHEHIIET0 M3yYEeHHUs MATeMaTHKU, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYarOIIMXCS
JIOTUYECKOT'0 MBIIIJICHUSI, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS AITOPUTMAMH, a
TaKKe IPUOOPETCHUIO MPAKTUYSCKUX HABBIKOB, HEOOXOIUMBIX ISl TIOBCETHEBHOM
KU3HHW. Pa3BuUTHE TOHATHS O YHCIIE HAa YPOBHE OCHOBHOTO OOIIETO OOpa30BaHMUS



CBSI3aHO C pAaLMOHAIBHBIMU M HppalMOHAJIbHBIMU 4YHCIaMH, (OpMUPOBaHHEM
IPEACTABICHUI O JEHCTBUTEIBHOM YHCJE. 3aBEPLICHUE OCBOCHHSI YHUCIIOBOU
JIMHUU OTHECEHO K cpeHeMy o01ieMy 00pa30BaHHUIO.

CopnepxaHue IByX aare0OpanuecKux JIMHUN — « ANreOpanyecKue BbIPaKEHUS
U «YpaBHEHHS M HEPABEHCTBa» CHOCOOCTBYET (POPMHUPOBAHHUIO Y OOYyHarOLIUXCS
MaTeMaTHYeCKOro anmnapara, HeOOXOAMMOIO JJisl PeUIeHHs 3a/Jady MaTeMaTUKH,
CMEXHBIX TMPEAMETOB U MPAKTUKO-OPUEHTHPOBAaHHBIX 3amad. Ha ypoBHe
OCHOBHOTO 00miero oOpa3oBaHHUs Y4Y€OHBI MaTepuasn TPYHIUPYETCS BOKPYT
PaLMOHAIIBHBIX BBIpAXKEHUI. Aredpa 1eMOHCTPUPYET 3HAUEHUE MAaTEMATUKU KaK
A3bIKa JUISI TOCTPOEHUS MaTeMAaTUYECKHUX MOJENIEH, OINUCAaHUs NPOLECCOB U
SBIIEHUN peanbHOr0 Mupa. B 3amaunm o0yueHus anreOpe BXOAAT Takke
JaNbHEWIee pa3BUTUE ANTOPUTMHYECKOIO MBIIUICHUS, HEO0OXOAMMOIo, B
YACTHOCTH, JJIi OCBOEHHUS Kypca HH(OPMATUKH, M OBJIAJCHUE HaBBIKAMU
JeTyKTUBHBIX paccyxaeHui. [Ipeobpa3zoBanrie CUMBOJIbHBIX (hOPM CITIOCOOCTBYET
pa3BUTHIO BOOOpaKEHHUsI, CTOCOOHOCTEN K MaTEMaTHYECKOMY TBOPUECTRY.

Conepxanue QpyHKIHMOHATBHO-Tpa)UUECKOM IMHUN HAIIEJIEHO HA MOJIyYeHHE
oOy4aromuMucsl 3HAaHUN O (PYHKIUSX KaK Ba)KHEWIIEH MaTeMaTH4eCKOW MOJIEIH
JUIsL ONMCAaHUS U UCCIIEI0BAaHUS Pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUI B IPUPOJIE
u obmectBe. M3yueHue marepuasa CocOOCTBYET Pa3BUTHIO y OOyYaroluXxcs
YMEHHS UCTIOIb30BaTh PA3TUYHbBIE BIPA3UTEIbHBIC CPEICTBA S3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpaduyecKue, BHOCUT BKJIaJ B (QOpPMUPOBAHUE
IPEJICTABICHUM O pOJIM MaTEMATUKU B Pa3BUTUU LIUBUWIIM3ALMU U KYJIbTYPBI.

CornacHo yudeOHOMY MIaHy B 7-9 Kjaccax u3ydaercs Yy4deOHBIH Kypc
«AnrebOpa», KOTOPBI BKJIKOYAET CIEAYIOIIMNE OCHOBHBIE Pa3feiibl COACPKAHUS:
«Yucna W BBIYUCICHUS», «AJredpanyeckue BbIPAXKEHUS», «YpaBHEHUS U
HEPAaBEHCTBA», « DYHKIIUNY.

Ha u3yuenue yuebHOro kypca « Airedpa» orsoautcst 306 gacos: B 7 kinacce
— 102 yaca (3 gaca B Hemento), B 8§ kinacce — 102 yaca (3 gaca B Henenwo), B 9
kiacce — 102 ygaca (3 yaca B HEZIEIIO).



COJEPXAHME OBYUYEHUA

7 KIIACC

Yucna v BIYUCICHUSA

JIpoOu OOBIKHOBEHHBIE W JECATHUYHbIC, MEPEXOJ OT OJHON (QOpMBI 3amucu
npoberr k gapyrout. IloHaTne panMOHATBFHOTO YHCHA, 3aluCh, CpPaBHEHHE,
yHOpSAJOYMBAHUE pPALMOHANBHBIX uuced. Apudmernyeckue JeHCTBUS €
palMOHAIBHBIMY YMCIaMu. Pelienne 3a1ad u3 peaibHOM NPAKTUKY HA YaCTH, Ha
JpoOu.

CreneHb C HaTypaJbHbIM TOKa3aTeleM: OIpeesieHre, MNpeodpa3zoBaHue
BBIPQKEHUI Ha OCHOBE OMpPEIEICHHS, 3aMiCh 00NbIINX Yucel. [IporeHTsl, 3anuch
IPOLIEHTOB B BUJIE APOOH U JpOOH B BUJIE MPOLIEHTOB. Tpu OCHOBHBIC 33/1a4H HA
MIPOLIEHTHI, PELICHUE 33/1a4 U3 PEATbHON NPAKTUKHU.

[IpuMeHEHME TPU3HAKOB  JACIMMOCTH, pA3J0KEHUE HAa  MHOXKHUTEIH
HATypaJbHbIX YHCEIL

PeanpHbple  3aBUCMMOCTH, B TOM 4YHClIe TMpsMas u  oOpaTHas
[IPONIOPLIUOHATIBHOCTH.

AnredOpandyeckue BbIpaKeHUs!

[IepeMeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAKEHUS C IEPEMEHHOM. JlommycTrMbIe
3Ha4YeHUs NepeMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEKy BEIMUYMHAMH B BUJIE
dbopmyibl. Beraucnenus no ¢popmynam. [IpeodpazoBanre OyKBEHHBIX BBIPAXKECHHH,
TOXXIECTBEHHO paBHbIC BBIPAKEHUS, TNpaBWiIa MpeoOpa3oBaHUS CyMM U
IPOU3BEIECHUMN, TIPaBUJIA PACKPBITHS CKOOOK U MPUBEICHUS NIOJIOOHBIX CIIaraeMblIX.

CBOIICTBA CTENEHU C HATYPAIbHBIM ITOKA3aTEIIEM.

OpHouneHsl 1 MHOTOUIEHBL. CTeneHb MHOrowieHa. ClioKeHue, BBIUUTaHUE,
YMHOX€HHE MHOTOWICHOB. DOpMysbl COKpPAIIEHHOTO YMHOXKEHMSA: KBaApaT
CyMMBI U KBaapar pasHocTH. Popmyna pa3sHOCTH KBaAparoB. PasioxeHue
MHOT'OYJIEHOB Ha MHOKUTEIIH.

YpaBHeHMS U HEPABEHCTBA

VYpaBHEHHE, KOpEHb YpaBHEHHWs, MpaBujia MpeoOpa3oBaHUS ypaBHEHHUS,
PaBHOCHJIBHOCTb YPaBHCHUH.

JluHeliHOEe ypaBHEHHME C OJHOW MEPEMEHHOW, YHUCIO KOPHEWU JIMHEHHOTO
YPAaBHEHUs, pELICHUE JIMHEWHBIX ypaBHeHUW. CoCTaBlIeHUE ypaBHEHUW IO
YCJIOBHIO 3aJ1auM. PelreHne TeKCTOBBIX 3a/1a4 € MOMOIIBI0 YPAaBHEHHUM.

JIuneliHoe ypaBHEHHE C IByMs IEPEMEHHBIMU U €ro rpaguk. Cuctema AByX
JMHEWHBIX yPaBHEHUN C JByMs IEpEMEHHbIMU. PelieHue cucreM ypaBHEHHMU
CocoO0OM MOACTAaHOBKH. llpuMepsl pemieHus TEKCTOBBIX 3a4ady C MOMOUIbIO
CUCTEM YPaBHEHUHU.

DOyHKIUN



KoopauHara Touku Ha npssMou. UKCIIOBBIE IPOMEKYTKHU. PaccTosHue Mmexay
JBYMsI TOUKaMU KOOPAMHATHOU MPSIMOM.

[TpsimoyronbHast cuctema koopauHat, ocu Ox u Oy. Abcuucca W opAuHaTa
TOYKH Ha KOOpJAMHATHOMU I10ckocTu. [Ipumepsl rpaukoB, 3aJaHHBIX (OPMYJIAMHU.
UYrenne rpaduxoB peanbHbiXx 3aBUcuMocTeil. [lonstue ¢ynkuun. ['paduk
bynkuun. CroiictBa dhyukiuil. Jlunelinas gynkuus, e€ rpaduk. I'padux byHKIIMH
y = [x|. I'paduueckoe pemnieHne JIMHEWHBIX ypaBHEHUW M CHUCTEM JIMHEWHBIX
YPaBHECHUM.

8 KIIACC

Yucaa v BBIYUCTCHUSA

KBanpatuslii kopenb u3 uucia. [lositue 00 uppalMOHAIBHOM YHCIE.
JlecsaTuuHblie MPUOAKEHUST UppallMOHAIbHBIX yucen. CBoiCcTBa apu(METUUECKUX
KBaJIPAaTHBIX KOPHEHW U UX TPUMEHEHHUE K MPE0OPa30BaHUIO YUCIOBBIX BbIPAKEHUM
Y BBIYUCIIEHUSIM. J[€MICTBUTENIbHBIC YHCIIA.

CrerneHb ¢ LEabIM MOKa3aTesaeM U e€ cBoiicTBa. CTaHaapTHAs 3allMCh YUCIA.

AsredOpanyecKue BbIPAKEHUA

KBagpaTHbii  TpEXUiEeH, pas3loKEHUE KBAaJAPATHOrO TpEXWIEHAa Ha
MHOHUTEIH.

AnreOpanyeckast ApoOb. OCHOBHOE CBOMCTBO anreOpanyeckod JIpoOu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JeJIeHHe aiareOpandyeckux JIpoOeH.
PanronanbHble BhIpaXXeHUS U UX IpeoOpa3oBaHue.

YpaBHeHMS U HEPABEHCTBA

KBanpatHoe ypaBHenue, ¢GopMmyna KOpHEH KBaJpaTHOIO YpaBHEHHS.
Teopema Buera. Pemienne ypaBHeHUN, CBOASIIMXCS K IMHENHBIM U KBAIPATHBIM.
[Tpocreiimme qpoOHO-paioHaIbHbIE YPAaBHEHUS.

['paduueckast uHTEpIpETALINS YPABHEHUH C IByMsI NIE€PEMEHHBIMU U CUCTEM
JIMHEMHBIX YPaBHEHUU C JABYMs II€pEMEHHbIMU. [Ipumepsl peleHus cucrem
HEJIMHEWHBIX YPABHEHUH C ABYMS IEPEMEHHBIMH.

Pelienrie TEKCTOBBIX 3aa4 AJIreOpanyeckKuM CriocoooMm.

YucnoBble HEPABEHCTBA U UX CBOMCTBAa. HepaBeHCTBO C OHOM MTEPEMEHHOM.
PaBHOCHIIBHOCTh HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OAHON MEPEMEHHOM.

DyHKIUU

[Tonsitue ¢ynxkuuu. OOnacTb ONpeAeNeHus U MHOXECTBO 3HAYCHMM
dbynkun. CriocoOsl 3aaHust QyHKITUH.

I'padux dynkuuu. Yrenune cBoiictB PpyHkiuu no e€ rpaduxy. [Ipumeps
rpaduKoB QPYHKIHI, OTPaXKAIOUINX PeaIbHBIE MPOIIECCHI.



OyHKIMM, ONUCHIBAIOIIME MPAMYI0 U OOpaTHyI0 MPONOPLUUOHAIIBHBIE
saucuMocTd, uX rpadukn. Oymkumm y=x2, y=x3, y = \x, y=|x|.
['padpuaeckoe pernieHne ypaBHEHUN U CUCTEM YpaBHCHUH.

9 KIIACC

Yucna v BBIYUCICHUA

PannoHnanbHble yucia, UPpALMOHAIBHBIE YMCIIA, KOHEYHbIE U OECKOHEUHbIE
NeCATUYHBIC IPpoOu. MHOKECTBO IEUCTBUTEIIBHBIX YUCEI, ICHCTBUTEIHHBIC YUCTA
KaKk OECKOHEYHbBIC JeCATUYHbIE IapoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEXKIY MHOXKECTBOM JCUCTBUTEIILHBIX YACE U KOOPAUHATHOM MPSIMOM.

CpaBHeHME JIEUCTBUTENIbHBIX 4HCEN, apuU(PMETUYECKUE JEHUCTBUS C
JEWCTBUTEIBbHBIMU YHCIIAMH.

Pa3mepsl 0OBEKTOB OKPYKAIOIMIETO MHUPA, JIUTEIBHOCTH IPOIECCOB B
OKpY>KarolleM MUpE.

[Tpubnu>x€HHOE 3HaUYECHHE BEIMYUHBI, TOYHOCTh NpUOIkenus. OKpyrieHue
yucen. [Ipuknaka u oneHka pe3yabTaTOB BBIYUCICHUM.

YpaBHeHMS U HEPABEHCTBA

JIuneiinoe ypaBHeHue. Pelienue ypaBHeHNM, CBOASIIUXCS K JINHEUHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHUM, CBOAAIIMXCS K KBAIPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepsl pelieHnuss ypaBHEHUN TPETbEH U YETBEPTOM
CTEIIEHEH Pa3JI0KEHUEM HA MHOKUTEIH.

Pemenue npoOHO-palMOHANBHBIX YpaBHEHMI. PelleHne TEeKCTOBBIX 3aaad
aNre0panIecKuM METOOM.

VYpaBHeHHE ¢ JABYMs MEpEeMEHHBIMH U ero rpaduk. Pemienuwe cucrem IByX
JIMHEWHBIX YPAaBHEHUH C ABYyMs IIEPEMEHHBIMU. Pellienue cucrem IByX ypaBHEHUH,
OJIHO U3 KOTOPBIX JMHEHHOEe, a Jpyroe — BTOpoi creneHu. ['paduueckas
WHTEPIPETALUS CUCTEMbI YPABHEHUH C JBYMS IIEPEMEHHBIMU.

Perenne TeKCTOBBIX 3a7a4 anreOpanieckuM CIiocOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEHHBIX HEPABEHCTB C OJHOW mHepeMeHHOU. PemieHue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW INlepeMeHHOW. KBagpaTHble HEpaBEeHCTBA.
['paduaeckass wHTEpHpeTausi HEPABEHCTB W CHCTEM HEPABEHCTB C JABYyMS
MIEPEMEHHBIMU.

DOyHKIMHA

KBanpatuunas dyukmnus, e€ rpaduk u cpoiictBa. [lapaboisia, KoopauHATHI
BEPIIMHBI 1apaboJibl, OCb CHMMETPHUH MApa0OJIbI.

I'papuku Gynxumit: y =kx, y=kx +b, y=k/x, y=x3,y= VX, y = x|, n ux
CBONCTBA.



Yuci10BbIE NOCJIE10BATEIBHOCTH M IIPOrPECCHHU

[loHATHE 4YHCIIOBOW IOCHEAOBATEIBPHOCTU. 3aJaHUE IOCIEIOBATENBHOCTH
peKyppeHTHOM opmyion u popmMyJioit n-To yieHa.

Apudmernueckass U reomeTpuueckas nporpeccur. GopMmyibl n-ro 4ieHa
apu(pMETUIECKON U TEOMETPUUECKON TPOTPECCUil, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxeHue 4YIe€HOB apU(PMETHUECKOW U TE€OMETPUUYECKOM IMporpeccHii
TOYKaMHU Ha KOOPAMHATHOM IUIOCKOCTU. JIMHEMHBIA U SKCIIOHEHUHWAIbHBIA POCT.
CnoxHbIE TPOLICHTBHI.



IHINIAHUPYEMBIE PE3YJBTATBI OCBOEHUA INPOI'PAMMBbI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pPe3yJIbTAaThl OCBOCHHS MPOrPAaMMBbI Y4€OHOTO Kypca «Anredpay
XapakTepU3yoTCs:

1) naTpuoTHUYecKOe BOCIMTAHME:

MPOSIBIICHUEM UHTEPECA K MPOIILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHEM K JOCTUKEHUSAM POCCUUCKUX MATEMATUKOB U POCCUNCKOMN
MaTeMaTUYECKON LIKOJIbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHUW B IPYTUX HAYyKaX U
MPUKIIAJIHBIX cepax;

2) rpaskIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTHIO K BBITIOJTHEHHUIO OOSI3aHHOCTEH TpaKAaHWHA W PEaTN3allid €ro
MpaB, IPEICTABICHUEM O MAaTEMAaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUIHBIX
CTPYKTYp, SIBICHUW, MNPOUEAYp TpakJaHCKOro oOIlecTBa (Hampumep, BHIOOPHI,
ONPOCHI), TOTOBHOCTBIO K OOCYXICHHUIO JTHYECKHX MPOOJeM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHUEM JOCTHUKEHHUM HayKh, OCO3HAHUEM BaXXKHOCTHU
MOPaTbHO-3TUYECKUX MPUHITUIIOB B ICSITEILHOCTH YUEHOTO;

3) Tpya0BOEe BOCIUTAHME:

YCTAaHOBKOM Ha AaKTHMBHOE Yy4YaCTU€ B PEHIEHWHU MPAKTUYECKUX 3a/1ad
MaTeMaTUYECKOW HAIMpPaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTEMaTUYECKOTO
o0pa3oBaHUsl Ha MPOTSHKEHUU BCEH KU3HU ISl YCHEIHON NpodecCHOHATBHOM
NEATETPHOCTH W Pa3BUTHEM HEOOXOIWMBIX YMEHWH, OCO3HAHHBIM BBIOOPOM W
MOCTPOEHUEM HWHIUBUIYATbHOU TPACKTOPUHM OOpPA30BaHUA M >KU3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  AMOIMOHAJIBHOMY W  ACTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTU4YeCKUX OOBEKTOB, 3a/layu, pEUICHUN, PaCCyX ICHUM, YMEHHIO BHJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOTO MMO3HAHUA:

OpHEHTAllUe B JICATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX DPa3BUTHUs YEJIOBEKa, MPUPOILI U
oOmmecTBa, TMOHMMAaHUEM MaTEMaTHUYeCKOW HAayKHM Kak c(epbl dYeloBedeCKOu
NEATEIIbHOCTH, 3TaloB €€ Pa3BUTHS U 3HAYUMOCTHU JUISl PAa3BUTHUS IMBHIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaTE€MAaTUKW U MAaTEMATUYECKOW KYJbTYpOH KaK CPEICTBOM
MO3HaHUA MHUpa, OBJAJCHUEM NPOCTCHUIIMMU HaBBIKAMH HUCCIEI0BATEIbCKOMN
NeATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJIbTYPblI 310POBbSl M
IMOLUMOHAJIBHOI0 (J1arONoJIyYHs:

FOTOBHOCTBIO TIPUMEHSATH MAaTeMaTHYEeCKHME 3HaHUS B HHTEPECax CBOEro
3MI0pPOBbS,  BEIEHUS  3J0pOBOro  obOpaza  >KM3HM  (30pOBOE  THUTaHHE,
cOQIaHCUPOBAHHBIA PEXUM 3aHATHM W  OTIbIXa, peryysipHas (Qusnyeckas
aKTUBHOCTb), COOPMUPOBAHHOCTHIO HABbIKA PE(IIEKCHH, TPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY U TAaKOTI'O K€ MpaBa JAPyroro 4eJoBeKa;

7) 3K0JIOrH4YeCcKoe BOCIIMTAHUE:

OpHEHTAIMel Ha MPUMEHEHNE MaTeMaTHIECKUX 3HAHUM JIJIsl pEIIeHHs 3a/1a4 B
00JacTH COXPAaHHOCTH OKPYKAIOLIEH cpebl, MIIaHUPOBAHMSI IOCTYNKOB U OILICHKU UX
BO3MOXKHBIX TOCIEACTBUM MJI1 OKpYy’)Karolled cpeabl, OCO3HaHHEM TJ100aIbHOTro
XapakTepa 3KOJIOTHUECKUX MPOOJIeM U MyTeH UX pelIeHus;

8) amanTanus K M3MEHAIIUMCH YCJIOBHSM COIHMAJILHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEM KOMIIETEHTHOCTH uepe3 MPAaKTUUYECKYIO AEATEeIbHOCTb, B TOM YHCIIE
YMEHUE YUUTHCS Y APYTUX JIt0JIeH, TpUoOpeTaTh B COBMECTHOM AESTEIbHOCTU HOBbBIE
3HAHMS, HABBIKMA U KOMIIETCHIIMH U3 OMbITA APYTHUX;

HEOOXOMMOCThI0O B (OPMUPOBAHMM HOBBIX 3HAaHUH, B TOM YHUCIE
dbopMynupoBaTh UACH, MOHITHS, TUIIOTE3bl 00 OOBEKTax U SBJICHHUSIX, B TOM YHUCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh JACPUIMTHI  COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYallMl0 KaK BBI3OB, TPEOYIOMIMI KOHTPMEp, KOPPEKTUPOBATH NPUHUMAEMBIC
pelieHus W JAeWCTBHs, (OPMYyIHMpPOBaTh M OLIEHUBATh PUCKH M TOCIEACTBUS,
(GbopMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE Y4eOHbIe NeiiCTBHUSA

ba3oBble Jjornyeckue 1eicTBUA:
® BBUIBIAATh U XAPAaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKKM MAaTEeMaTHYECKUX
OOBEKTOB, TIOHATHUN, OTHOIICHWM MEXIy TMOHATUSIMHU, (OPMYIHPOBATH
ONpeNeNeHUsT  TMOHATUW,  yCTAHABIMBATh  CYLIECTBEHHBIM  IPHU3HAK
KJIacCU(PUKaLlMM, OCHOBaHMS JJid OOOOIIEHUS W CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOI0 aHAJIN3A;



BOCIIPUHUMATh,  (GOPMYJIUpPOBaTh U  MPEOOpPa3OBBIBATH  CYXKICHUS:
yTBEPAUTEIIbHBIE W OTpHUIATEIbHBIC, €IUHWYHBIC, YacTHbIE U 0OIIue,

YCJIOBHBIE;

BBISIBJISITH MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M IPOTUBOPEUHS
B (aKTax, JaHHBIX, HAOTIOJEHUSX M YTBEPXKIACHUAX, IMpeIaraTb KPUTECPUHU
JIJIS1 BBISIBJICHUSI 3AKOHOMEPHOCTEN U MPOTUBOPEUHIL;

JIeaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUN, YMO3aKIIOUCHUM 110 aHAJIOTUH;

pa3OupaTh J0Ka3aTeIhCTBA MATEMAaTUYECKUX YTBEPKIEHUU (TIPSIMBIE U OT
MPOTUBHOTO), TMPOBOJAUTH CAMOCTOSITEIbHO HECJIOXKHBIE JOKa3aTelIbCTBa
MaTeMaTH4ecKux (aKkTOB, BBICTpAaWBaTh AapTryMEHTAIMIO, TPUBOJNUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYXKICHHUS,
BBIOMpaTh CIIOCOO pelmieHuss ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BHIOMpaTh HauOoNee TMOAXOMIIMMUA C y4ETOM
CaMOCTOSITEIIEHO BBIZICIICHHBIX KPUTEPHEB).

ba3oBble ucciiegoBaTe/IbCKHeE TeliCTBUSA

UCTIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN HHCTPYMEHT TO3HAHMUS,
dbopmyHpoBaTh BOINPOCH], (UKCUPYIOIIME MPOTUBOpPEUUE, MPoodsIeMy,
CaMOCTOSITCIFHO ~ YCTaHAaBJIMBaTh HCKOMOE H JaHHOE, (OPMHUPOBATH
TUII0TE3y, ApTYMEHTHPOBATH CBOIO MMO3HITNIO, MHEHHUE;

MPOBOJUTh TI0 CAaMOCTOSITEIBHO COCTABJIICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOONbIIOE HCCIEOBAHUE IO YCTAaHOBICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;
CaMOCTOSITEIBHO (POPMYJTMPOBAaTh O00OOIIEHUSI W BBIBOJABI IO pe3yjIbTaTaM
IPOBEAEHHOTO HAOIOJEHUs, MCCIEIOBaHUsI, OIEHWBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YIbTaTOB, BBIBOJIOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIJIBUTAThH
MIPEATIONOKEHHS O €T0 PA3BUTHU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmueii:
® BBIBIATh HEAOCTATOYHOCTh U M3OBITOYHOCTH HHGOPMAINHU, JTaHHBIX,

HEOOXOUMBIX AJIsl PEILICHUs 3a]1auH;

BbIOMpaTh, AaHAIU3UPOBATh, CHUCTEMATU3UPOBaTh M HUHTEPIPETUPOBATH
UH(POPMALIMIO Pa3IUYHbBIX BUJIOB U (JOPM IPEICTABICHMUS;

BbIOMpaTh (opMmy mpeAcTaBieHUsT HWHOOPMAMM H  WLIIIOCTPUPOBATH
pemaeMble 3a7adyd CXeMaMH, JIuarpaMMaMiu, HHOW Tpadukoil U ux
KOMOMHAISIMU;

OLICHUBATh HAJAE&KHOCTh HMH(POPMALMU IO KPUTEPUSIM, MPEAJI0KEHHBIM
YUUTEIEM WU CPOPMYJIMPOBAHHBIM CAMOCTOSITENIBHO.



KomMMyHnKkaTHUBHBIE YHHBepPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

BOCIIPUHUMATH U (hOPMYJIMPOBATH CYXKJICHUSI B COOTBETCTBUHM C YCIOBHUSIMU U
LEeJSIMU O0ILEeHUs, ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS B
YCTHBIX W TMCBMEHHBIX TEKCTaX, JaBaTh TOSICHEHHUS 1O XOJIy pelIeHUs
3a/1a4¥, KOMMEHTHPOBATH MOJIYICHHBIN pe3ysbTar;

B XoJe OOCYXJEHHs 3aJaBaTh BOIPOCHI MO CYHIECTBY OOCYKIa€MOMl TEMBI,
mpoOJIeMbl, perraeMoi 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHBIC HA TIOMCK
pEIIeHUSs, COTIOCTABIIATh CBOU CYXXJICHHS C CYKICHUSIMHU PYTUX YUYACTHUKOB
yanora, OOHapy>XMBaTh pa3jIuyue M CXOJCTBO MO3UIIMH, B KOPPEKTHOMH
dbopme hopMyIMpOBaTh pa3HOTIACHs, CBOM BO3PAKEHUS;

PEACTABISATH PE3YJIbTaThl PEUICHUS 33/1a4H, SKCIIEPUMEHTA, UCCIIEI0BAHMS,
IPOEKTa, CAMOCTOSATEIHLHO BBIOUpATh (hOpMAT BRICTYILJICHUS C YUETOM 3a]1a4
Mpe3eHTAIMN U OCOOEHHOCTEN ay IUTOPUH;

MOHUMATh W KCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboTHI MIPH pelIeHUH Y4eOHbIX MaTEMaTHUECKHUX 33]1aY;

OPUHUMATh 1I€JIb COBMECTHOW JESTENbHOCTU, TUIAHHUPOBATH OpPTaHU3AIUIO
COBMECTHOM paboThl, pacmpenensitb BUAbI padOT, AOTrOBapUBATHCA,
00CYXXJIaTh MPOLIECC U PEe3YyJbTaT PadOThl, 0000IIaTh MHEHUS HECKOJIbKHX
JIIOJICH;

y4acTBOBaTh B TPYINOBBIX QopMax paboTel (0OCyxkaeHus, OOMeH
MHEHHSIMHU, MO3TOBBIC IIITYPMBI B IPYTHE), BHITIOJHATH CBOIO YaCTh PaOOTHI U
KOOPJIMHUPOBATh CBOM JCHCTBUA C JPYTUMHU YICHAMH KOMaH/bl, OIICHUBATh
KauecTBO CBOEr0 BKJIaga B  OOWUMH TPOAYKT MO  KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIE 1eiCTBUSA
Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTaBJIATH IUJIaH, aJITOPUTM PEIICHUs 3aJaud (WM ero
4acTh), BBIOMpaATh CIOCOO pelieHus ¢ y4ETOM HMMEIOIMXCS PeCcCypcoB U
COOCTBEHHBIX BO3MOXXHOCTEW, apryMeHTHUpOBaTh M  KOPPEKTHPOBATH
BAPUAHTHI PEIICHU ¢ yYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTp().HL, IMOIMOHAJIbHbIA UHTEJLJIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoIiecca U pe3ysbTara

pELIEHNUST MAaTEeMaTUYECKOU 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IPU PEIICHUM 3a4a4H,

BHOCUTh KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OITMOOK, BBISIBJICHHBIX TPYIHOCTEH;



® OLICHMBAaTh COOTBETCTBUE DPE3yJbTaTa JEATEIBHOCTU IOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSICHATh MPUUMHBI JOCTHXKEHUS WM HE JIOCTHXKCHMS LENH,
HAXOJUTh OUIMOKY, AaBaTh OLEHKY NIPUOOPETEHHOMY OTIBITY.

HPEJMETHBIE PE3YJIBTATBI

K koHmy oOyueHuss B 7 kJjacce, OOydyarOUMiiCS  MOJYYHUT CJEAYIOLIUE
MIPEAMETHBIC PE3YIIbTaThI:

Yuciia ¥ BBIYUCTICHUSA

BoinonHsaTh, coyeTas yCTHbIE M MNHUCbMEHHBbIE NPUEMBI, apupMeETUYECKHE
JIEHUCTBUS C pallMOHATHHBIMH YHCTIAMHU.

Haxonmuth 3HaYeHMs] YHCIOBBIX BBIPAKECHHUM, NPUMEHSATH Pa3HOOOpPA3HBIC
CroCcOObl U MPUEMBI BBIYUCICHUS 3HAYEHUU APOOHBIX BBIPAKEHUM, COAEpIKalIUX
OOBIKHOBEHHBIC U JIECATUYHBIE JPOOH.

[TepexoauTs OT oaHOM (HOPMBI 3alMKMCH 4YKMCEN K JApyrou, (mpeoOpa3oBhIBaTh
JECATUYHYIO P00 B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B YACTHOCTH
B OECKOHEUHYIO JECATUIHYIO APOOB).

CpaBHMBATh U YIIOPSAJOUYUBATH PALIMOHATILHBIE YHCTA.

OKpyrisaTh yucna.

BBITIOTHATE MPUKUIKY M OIEHKY pe3yibTaTa BBIYUCICHHUH, OIEHKY 3HAYCHUM
YUCJIOBBIX BBIPAKCHUI. BBIMONHATH ACHCTBUS CO CTEMECHSIMHU C HATYpPaJTbHBIMH
MOKa3aTeISIMHU.

[IpuMeHATh MPU3HAKK JCIMMOCTH, Pa3JIOKEHUE HAa MHOXKUTEIU HaTypajdbHBIX
YHCEJL.

Pemates mpakTHKO-OPUEHTHPOBAHHBIC 3a/add, CBS3aHHBIE C OTHOIICHUEM
BEJIMYWH, TMPONOPIHOHATLHOCTBIO BEIWYWH, TPOLECHTAMH, HWHTEPIPETUPOBATH
pe3yibTaThl PEIICHHs 3a7a4 C YYETOM OrPAaHUYEHHM, CBSI3aHHBIX CO CBOMCTBaAMU
paccMaTpuBaeMbIX OOBEKTOB.

AJuire0OpanvecKue BbIPpAKeHUsA

Hcrnonp3oBaTh anreOpandecKyo TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
MPOoILIeccCe OCBOEHUS yueOHOT0 MaTepHaa.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKECHHM TMpU 3aJaHHBIX 3HAUYCHHSIX
EPEMEHHBIX.

BrImmoHATE mpeoOpa3oBaHus IIE€JI0TO BBIPAKEHUS B MHOTOWICH IMPHUBEICHUEM
MOAOOHBIX CIIaraeéMbIX, PACKPBITHEM CKOOOK.

BreITTOMHAT, yMHOKEHHE OJHOYICHA HAa MHOTOWIEH W MHOTOWICHA Ha
MHOTO4JICH, PUMEHSITH (POPMYJIbI KBaJpaTa CYMMBI M KBaJIpaTa pa3HOCTH.



OcCy1ecTBIIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C I[OMOUIBIO
BBIHECEHHUS 32 CKOOKH 0OILEro MHOKUTENSI, TPYIIUPOBKH CJIAraeMbIX, TPUMEHEHHUSI
(opMyJ1 COKpAIIEHHOTO YMHOXKEHMUSL.

[IpuMeHnaTh peodpa3oBaHUsl MHOTOUYJICHOB JIJIsl PEIICHMS] pa3IMYHbIX 3a/a4 U3
MaTE€MaTHKH, CMEXKHBIX IPEAMETOB, U3 PEAJIbHON IIPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENEHEHM C HATypaJbHBIMU II0KA3aTEeISIMU  JUIS
peoOpa30BaHUs BEIPAKESHUM.

YpaBHeHUs U HEPABEHCTBA

Pemare nuHEVHBIE ypaBHEHHMS C OJHOM IEPEMEHHOM, MPUMEHSA IpaBUIIa
Iepexo1a OT UCXOAHOTO YPABHEHHSI K PAaBHOCWIIBHOMY eMy. [IpoBepsiTh, SBIs€TCA U
YUCJI0 KOPHEM YPaBHEHUS.

[IpumensaTy rpaduyueckue METOJbl MPH PEIICHUHM JIMHEHHBIX YpaBHEHUN U UX
CUCTEM.

[lonOupars mnpuMepsl MNap YHUCEN, SBSIOMIMXCA PEHICHUEM JIMHEHHOTrO
YpaBHEHUS C JBYMs [IEPEMEHHBIMU.

Ctpouth B KOOPIAUHATHON MJIOCKOCTHU TpaduK JTUHEHHOTO YpaBHEHHUS C IBYMSI
EPEMEHHBIMHU, M0JIb3YSICh IPAPUKOM, IPUBOAUTH IPUMEPHI PELIECHUS YPaBHEHUS.

Pemate cuCTEMBI IBYX JMHEHHBIX YPABHEHUN C JBYMsI IEPEMEHHBIMH, B TOM
qrciie rpaduyecKy.

CocraBnsATh W pemiarb JIMHEWHOE YpAaBHEHUE WJIM CHCTEMY JIMHEHHBIX
YPAaBHEHUU 110 yCJIOBMIO 3aJa4l, UHTEPIIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM
3a/1a4y NOJIYYEHHBIN pe3yJIbTar.

DOyHKUNHA

N300paxkaTh Ha KOOPAMHATHOW MPSMON TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpJAMHATaM, Jy4d, OTPE3KH, MHTEPBAJIbI, 3alMChIBATh YHUCIOBBIE MPOMEXYTKH Ha
areOpandeckoMm s3bIKe.

OrMmeyaTh B KOOPAMHATHOM INIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpAMHATaM,
CTpOUTD rpaduku TUHEHHBIX QyHKIUNA. CTpouTh rpadux GyHKINHN Y = |X|.

OnuceiBaTh C MOMOMIbIO (YHKIHMA M3BECTHBIE 3aBHCUMOCTH  MEXAY
BEJIMYMHAMU: CKOPOCTb, BPEMs, pACCTOSIHUE, II€HA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOUTENBHOCTD, BpeMs, 00bEM PabOTHI.

Haxoauth 3HaueHne QyHKLINY IO 3HAUYEHHUIO €€ apTyMEHTa.

[lonumarp rpaduveckuii cmocod MpeAcTaBleHUs W aHanu3a HHGOpPMAaIUH,
M3BIIEKATh U UHTEPIIPETUPOBATH HHPOPMAIINIO U3 TPAPHUKOB peabHBIX MPOIECCOB U
3aBUCHUMOCTEMN.

K xonHiy oOyudenuss B 8 KkJjacce oOydarImUHCA MOJYYHUT CIEAYIOLIUE
MPEeIMETHBIE PE3YIbTATHI:
Yucia v BLIYHCIEHHUS



Hcnonb30BaTh HavalbHbIE MPEACTABICHHS O MHOMXECTBE JAEHCTBUTEIBHBIX
YuCeN JUIsl CPAaBHEHHS, OKPYTJICHUS W BBIYHMCIICHUM, M300pakaTh JEHCTBUTEIbHBIE
YypCJa TOYKaMHU Ha KOOPJAMHATHOW MPSAMOM.

[IpumeHsATh TOHATHE apUPMETHUYECKOTO0 KBAJIpaTHOIO KOPHS, HaXOIUTh
KBaJpaTHbIE KOPHH, HCIIOJIBb3ys TMPU HEOOXOAUMOCTH KalbKYJSTOpP, BBIMOJIHATH
npeoOpa3oBaHusl BBIpAXEHUH, COJAEpIKAIUX KBAJAPATHBIE KOPHHU, HCIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MaJbIX YHUCEN C MOMOIIBIO JECATUYHBIX
npo0beit u creneneit uncina 10.

AJiredpanyecKue BbIpaKeHUs!

IIpuMeHATH IOHATHE CTENEHW C LEIbIM  I0Ka3aTeleM, BBINOJIHATh
IpeoOpa30BaHUs BBIPAKEHUHN, COAEPIKAINX CTENEHH C LEIBIM IIOKa3aTENIEM.

BBINONMHATE TOXAECTBEHHBIE NMPEoOpa3oBaHUs PALMOHAIBHBIX BBIPAXKEHUM Ha
OCHOBE IIPAaBHJI ACHCTBHI HaJl MHOTOUWICHAMH U alreOpanyecKuMu APOOsIMH.

PacknanpiBaTh KBaIpaTHBIN TPEXWICH HA MHOKHUTEIH.

[IpumensTh npeoOpa3oBaHMs BBIPAKEHUN MJIsl PELICHMs] pa3iMuYHbIX 3ajad U3
MaTEMaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHOU MPAKTUKH.

YpaBHeHHs 1 HEPABEHCTBA

Pewate nMHENHBIE, KBaJgpaTHbIE YpPaBHEHUS M pPallMOHAIbHBIE YPaBHEHHS,
CBOJSIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI IEPEMEHHBIMH.

[IpoBOINTE IPOCTEMIINE HCCIEAOBAHUS YPAaBHEHHMM M CUCTEM YpPaBHEHHUH, B
TOM YHCJIE C IPUMEHEHNEM I'pahUUECKUX MPEACTaBICHNN (YCTaHABINBATh, UMEET JIU
YpaBHEHHUE WUJIM CUCTEMA YPABHEHUH PELLIEHHUs, €CJIU UMEET, TO CKOJIBKO, U IPOYEE).

[lepexoautb OT crnoBecHOW (QOPMYITUPOBKH 3agaun K €€ anredpandeckoit
MOJEIN C IIOMOLIBKD COCTaBJICHUS YPAaBHEHUS WM CHUCTEMBbl ypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3aa4H ITOJTYYEHHBIN pe3yJIbTar.

IIpuMeHATH CBOWMCTBA YNCIOBBIX HEPABEHCTB ISl CDABHEHUS, OLICHKH, PEIIATh
JIMHEWHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI, 1aBaTh TPaPUUIECKYIO
WJUTFOCTPALIMIO MHOYKECTBA PEILICHUI HEPABEHCTBA, CHCTEMbI HEPABEHCTB.

DOyHKUNHA

[lonumatrh ¥ HCNONB30BaTh (YHKUMOHAIBHBIE MOHATHUS M A3BIK (TEPMUHBI,
CUMBOJIMYECKHE OOO03HAYECHUsS), OMPENEesATh 3HAauCHHE (YHKUUM MO 3HAYCHUIO
apryMeHTa, OTPeAeATh CBOMCTBA PYHKIHMH 1O €€ TpaduKy.

Crpouts rpaduku 3JeMeHTapHbIX (YyHKIUN BUIA:

y=k/x, y=x2,y=x3,y = x|, y = VX, OIHCBIBATb CBOHCTBA YNCIOBOI QYHKIIHH
1o e€ rpaduky.



K xoHiy oOyuenuss B 9 kjacce oOydarImUHCA MOJYYHUT CIEAYIOLIUE
IIPEAMETHBIE PE3YJILTATHI:

Yuca 1 BBIYMCICHUSA

CpaBHUBATh U YNOPSA0YMBATh PALIMOHAJIBHBIE U UPPALMOHAJIbHBIC YUCIIA.

Boimonusate apudmMernyeckue NEUCTBUSA C PAlMOHATIBHBIMU YHMCIAMH, COUYETas
YCTHBIE U IMCBMEHHBIE NPUEMBI, BBIIOJHATH BBIYMCIEHUSA C UPPALUOHAIBHBIMU
YUCIIAMH.

HaxonuTts 3Ha4eHUS CTENEHEN C LIENBIMU [TOKA3ATESIMU U KOPHEU, BBIYUCIIATh
3HAYEHUS YMCIOBBIX BBIPAKECHUN.

OKpyryATh JIEMCTBUTENBHBIE YHCIA, BBIIOJHATh MPUKHUIKY pe3yJibTara
BBIYMCIICHUN, OLIEHKY YMCJIOBBIX BBIPAKECHUM.

YpaBHeHUS U HEPABEHCTBA

Pemate nMHENHBIE U KBaApPaTHBIC YPABHEHUS, YPABHEHUS, CBOAAIIMECS K HUM,
npocTeiime JpoOHO-palliOHaIbHbIE YPABHEHUS.

Pemare cucTeMbl NByX JIMHEHMHBIX YPAaBHEHUU C JBYMS NEPEMEHHBIMH U
CUCTEMBI IBYX YPABHEHUH, B KOTOPBIX OHO YPABHEHUE HE SIBIISACTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3aJauM  anreOpaMvyeckuM CIOoCcOOOM C  MOMOIIBIO
COCTABJICHUS YPABHEHUS WIM CUCTEMBI JBYX YPAaBHEHUH C JBYMS IIEPEMEHHBIMU.

[IpoBOAMTE IPOCTEUINNE WCCIECIOBAHUS YPABHEHHM M CHCTEM YPAaBHEHHM, B
TOM YHCJIE C TPUMEHEHHEM IpapuecKux mpeacTaBiIeHNi (yCTaHaBIUBATh, UMEET JIH
YpaBHEHHE WUJIM CUCTEMA YPABHEHUH PELLICHHUs, €CJIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp nuHElHbIE HEpaBEHCTBAa, KBaJpaTHbIE HEPABEHCTBA, W300pakaTh
pelIeHuEe HEPAaBEHCTB HAa YMCJIOBOW IPSMOM, 3allMCHIBATh PEIICHHE C IOMOIIBIO
CHUMBOJIOB.

Pemrars cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIINE
KBaJI[paTHOE HEPABEHCTBO, M300pakaTh PEIICHUE CUCTEMbl HEPABEHCTB HA YHCIIOBOU
IIPSAIMOU, 3aIIMCHIBATh PELICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA IIPU PELICHUH PA3JIMYHbIX 3aa4.

DOyHKIUU

PacroznaBate (QyHKIMM W3y4eHHBIX BUAOB. [loka3piBaTh CXeMaTHYECKH

pacrojio’keHre Ha KOOPAMHATHOH TUIOCKOCTH rpaduKoB QYHKIUHN BUaA: y = kx, y =
kx + b, y = kxy=ax?+bx+c, y=x3 y =1 x, y = |x|, B 3aBHCUMOCTH OT
3HauYeHUHN KO3 PUITMECHTOB, OMIMCHIBATH CBOMCTBA (PYHKITHIA.

Ctpouth W u300paxkaThb CXEMaTHUYECKH TpauKyd KBaIpaTUUHBIX (YHKIIHM,
OTMCHIBATh CBOMCTBA KBaAPATUIHBIX (DYHKIIHI 110 MX Tpadukam.

Pacno3znaBath KBajgpaTHyHyl0 (PyHKIMIO MO (popmyJsie, MPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (PYHKIMH U3 peanbHOM )KU3HU, PU3UKU, TEOMETPUH.



Yucii0BbIE NMOCJIEA0BATEIBHOCTH M IPOTPECCUH

Pacnio3naBath apuMeTHUECKYI0 M T€OMETPUUECKYIO MPOTPECCUH MPU PA3HBIX
crnoco0ax 3a/1aHus.

BbIMONMHATE  BBIYMCIEHUS €  UCMOJb30BaHMEM (GOpMyJ N-ro0  4ieHa
apupMeTHUEeCKON 1 TeOMETPUUECKON MPOTPeCCUid, CyMMbI IIEPBBIX N YJICHOB.

N300paxkaTh ujeHbl MOCIEAOBATEIBHOCTH TOYKAaMHU Ha KOOPAMHATHOM
IIJIOCKOCTH.

Pemate 3a1aun, CBA3aHHBIE C YUCIOBBIMH ITOCIIEI0BATEIBHOCTMH, B TOM YHCIIE
3alayd U3 pPeaTbHOM >KM3HU (C MCHOJb30BAaHUEM KaJIbKyJISATOpa, LU(GPOBBIX

TEXHOJIOTU).
TEMATHYECKOE IINTIAHUPOBAHHUE

7 KJIACC
KosmuecTBo yacos DJIeKTPOHHBIE
Ne Haumenosanne KonTtpoa IpakTuye (uudposbIe)
pa3iesioB U TeM Bcero
n/n bHBIE cKHe o0pa3oBaTeJbHbIE
MPOrpamMMblI
padoThI padoThI pecypceel
Uucma W BBIYUCICHUS bubmorexa HOK
1 ’ 32 1 https://m.edsoo.ru/7f415
PanmonansHBIC YHCaa
b9%0
Koopmunater u rpaduxu bubmmorexa [IOK
2 P p ’ 25 1 https://m.edsoo.ru/7f415
DyHKIMU
b90
bubmmoreka [IOK
3 Anrebpamicckne 26 1 https://m.edsoo.ru/7f415
BBIPKCHUS
b90
bubmmoreka [IOK
4 YpaBHEHHS U HEPABEHCTBA 12 1 https://m.edsoo.ru/7f415
b90
bubnuoreka LIOK
5 [ToBTOpenue u 06o0IIeHNEe 7 1 https://m.edsoo.ru/7f415
b90
OBILIEE KOJIMYECTBO 102 5 0
YACOB I1O TIPOI'PAMME




8 KJIACC

No HaumeHnoBanue KosnuecTBo yacos DJIeKTPOHHbIE
l'l/;'l Pa3ae/ioB U TEM B KonTtpoasnsie | IIpakTHyeckue (uudposbie)
NporpamMmal cero padoThI pa6oThI o0pa3oBaTebHbIE
pecypchbl
| Aﬂrg61; amrieckue 15 1 bubmnoreka [TOK
BEIPAKCHIA. https://m.edsoo.ru/7f417af8
Anrebpanueckast 1poOb
5 Yuca 1 BRIYUCICHUS. 15 bubmmorexa [JOK
Ksangparasle kopHH https://m.edsoo.ru/7f417af8
e EN BuGorsa 10K
" https://m.edsoo.ru/7f417af8
nokazareneMm
YpaBHeHus u
HEpaBEHCTBA.
buomunorexa [JOK
4 | Keanpatubie 19 ! https://m.edsoo.ru/7f417af8
YPaBHCHUSL.
KBagpartHslil TpexuiieH
5 Zs a;feeHHcP:;: Cucremsl 13 bubamorexa IOK
p . https://m.edsoo.ru/7f417af8
ypaBHEHUH
6 zsa;;ee;;z; D 1 bubmoreka [JOK
P ’ https://m.edsoo.ru/7f417af8
HepapenctBa
7 ®yukiuu. OCHOBHBIE 5 Bubmmoreka [IOK
TTOHATHS https://m.edsoo.ru/7f417af8
] Oyskrwn. YncnoBsie 9 bubmmoreka [IOK
GyHKITIHI https://m.edsoo.ru/7f417af8
9 IToBTOpEHME M 6 5 Bbubmmorexa LIOK
00001IeHE https://m.edsoo.ru/7f417afy
OBIIEE KOJIUMYECTBO
YACOBIIO 102 6 0

INPOT'PAMME




9 KJIACC

Koau4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ | pasesioB H TeM Becer  KoutpoibH IpakTuyeck
oOpa3oBaTe/ibHbIE
I MmporpaMMbl 0 ble padoThI ue padoThI
pecypchbl
Yucna n
Bbu6nmuoreka [JOK
BBIYHMCIICHHS.
1 . 9 https://m.edsoo.ru/7f419
JeicTBUTEIbHBIC
dog
qucia
YpaBHeHus u
HEPaBEHCTBA. bubnuotexa [HOK
2 YpaBHeHus € 14 1 https://m.edsoo.ru/7f419
OJHOH dog8
MepeMEHHON
YpaBHeHUs U
bubmnoreka LJOK
HEpPaBEHCTBA.
3 14 1 https://m.edsoo.ru/7f419
Cucrembl
. dog
ypaBHEHUH
VYpaBHeHus u bubnunoreka [IOK
4 HEPaBEHCTBA. 16 1 https://m.edsoo.ru/7f419
Hepasencrsa dog
bubmnoreka LIOK
5 OyHKIUH 16 1 https://m.edsoo.ru/7{419
dog
YucnoBbie bubmnoreka LJOK
6 IIOCJIEOBATEIBHOC 15 1 https://m.edsoo.ru/7f419
T™H dos
IToBTOpEHUE,
oGoGmeHIe bubmnoreka [JOK
7 ’ 18 1 https://m.edsoo.ru/7f419
cucTeMaTu3aIus
3 dog
3HAHUH
OBHIEE KOJIMYECTBO
YACOB I10 102 6 0
I[TPOT'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJbHON INPOT' PAMMBI

7 KJIACC
Kon .
HpoBepsieMoro IIpoBepsiemble NpeMeTHbIE Pe3Y/ILTATHI 0CBOEH U OCHOBHOI
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI0 0011ero 00pa3oBaHusi
pe3yJabTaTa
1 Uwncna 1 BBIYUCTICHUS
1.1 BLEHOHHHTL, coyeras YCTHbIE M IHCbMEHHBIC MPUEMBI, apupMeTHIECKHe
JeUCTBUS ¢ pallMOHAJIbHBIMHU YHCIIaMU
HaxoauTh 3HaueHHs YUCIIOBBIX BBIPAYKCHUH, TPUMEHATH pa3HOOOpa3HbIE CIIOCOOBI
1.2 U TpUEMBI BBIYUCIEHUS 3HAYEHWH JIPOOHBIX BBIPAKEHUH, COJEPIKaIIIX
OOBIKHOBEHHBIE U JIECSITUYHBIE JpOoOH
[lepexoauts oT oxmHOW (OpMBI 3amucH uHMced K Apyrod (MpeoOpa3oBBIBATH
1.3 JNEeCATUYHYI0 JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCSATUYHYIO, B
YaCTHOCTH, B OECKOHEYHYIO JECSITHIHYIO TPOOb)
1.4 CpaBHUBaTH U yIOPSIOYMBATH PAllMOHATBHBIC YHCTIA
1.5 OxpyrisTh yrcna
BEINONHATE MPUKHUAKY M OLIEHKY pPe3ysibTaTa BBIYMCICHWH, OLEHKY 3HAuCHHN
1.6 YHCJIOBBIX BBbIPQKECHUH. BBIMONHATE NEHCTBUS CO CTENEHSIMH C HAaTypalbHBIMU
MOKa3aTesiMu
17 [IpuMeHATh NPU3HAKH AETUMOCTH, PA3JI0KCHHE Ha MHOXHUTENHM HATypaJbHBIX
qrcen
Pemrate mpakTHKO-OPHEHTHPOBAaHHBIE 3aJaud, CBSA3aHHBIE C OTHOIICHHEM
18 BEMMMHH, MPOTOPUMIOHANBHOCTEIO BEMMIHH, MPOLCHTAMH, HMHTEPIPETHPOBATH
Pe3ybTaThl PELICHUS 3a/1a4 C YIETOM OTPaHUUEHHM, CBSI3aHHBIX CO CBOMCTBAMU
paccMaTpuBaeMbIX 0OBEKTOB
2 AnrebpandecKue BHIPaKECHUS
71 Hcnonp3oBaTh anreOpandeckyl0 TEPMUHOJIOTHIO M CHMBOJIMKY, NPUMEHATH €€ B
' Ipoliecce OCBOCHUs yUeOHOro MaTepuaa
29 Haxonute 3HaueHWs OyKBEHHBIX BBIPDAKEHMH MpHU 3aJaHHBIX 3HAYCHHAX
MepPEMEHHBIX
)3 BrimonHaTe mpeoOpa3oBaHus IENOT0 BBHIPAXKEHHUST B MHOTOWICH MpUBEICHHEM
' N0JJOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BbInoNHATS YMHOKEHUE OIHOWIEHA HA MHOTOYIEH M MHOIOWIEHAa HA MHOTOWIEH,
' NPUMEHATh GOPMYJIBI KBaJIpaTa CYMMEBI M KBaJpaTa pa3HOCTH
OcCymIecTBIIAT  Pa3IOKEHUE MHOIOYIEHOB HAa MHOMKUTEIM C IIOMOLIBIO
2.5 BBIHECEHHS 3a CKOOKM OOIIEro MHOXUTENsS, TPYNIUPOBKH CJaraeMblx,
MPUMEHEHUS] POPMYJI COKPAILIEHHOTO YMHOKEHHSI
26 [IpumensTy npeoOpazoBaHUs MHOTOUIEHOB ZULSL pEICHUs PAsTMIHBIX 3ajatd U3
MaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 PEATbHONW NPAKTUKU
27 Hcnonb3oBaTh CBOWCTBAa CTENEHEHM C HATypajJbHBIMH [OKa3aTeNsIMUA IS
' npeoOpa3oBaHsl BEIpAKESHUH
3 YpaBHEHUS U HEPABEHCTBA
Pemare nuHeliHble ypaBHEHHSI C OJHOM TIEPEMEHHOM, NpPUMEHsA MpaBuiIa
3.1 [Iepexo/a OT UCXOJHOI'0 YpaBHEHUsI K paBHOCUIIbHOMY eMy. [IpoBepsiTh, sBiseTcs
JIM YUCJI0 KOPHEM YpaBHEHHUS
39 [Ipumensts rpaduyeckne MeTOObl MPH PELICHWH JMHEHHBIX YpPaBHEHHHA M HX
CHCTEM
33 [TonGupate npuMeps! ap YUCE, ABISIIOIINXCS PEIICHUEM JTHHEHHOTO YpaBHEHHS




C IByMsl IEpEMEHHBIMU
34 Crpouth B KOOPIMHATHOW IIOCKOCTU IpaUK JIMHEMHOrO YpaBHEHHs C IBYMs
MEepPEMEHHBIMHU; TIOIB3YSCH rpadKoM, MPUBOIUTH IPUMEPHI PELLICHNs] YPaBHEHUS
35 Pemrate cucteMsl AByX JNMHEWHBIX ypaBHEHWH C JBYMs TEPEMEHHBIMH, B TOM
yucse rpaduuecKu
CocTaBisTh U pemaTh JHHEHHOE YpaBHEHUE MU CUCTEMY JTMHEHHBIX ypaBHEHUI
3.6 [I0 YCJIOBHUIO 3aJlaud, MHTEPIPETHPOBaTh B COOTBETCTBUM C KOHTEKCTOM 3a/adu
[IOJIyYEHHBIN pe3yJIbTaT
4 Koopnunate! u rpadukn. OyHkimn
N300paxaTh Ha KOOPAMHATHOM TPSMON TOYKH, COOTBETCTBYIOIINE 3aJaHHBIM
4.1 KOOpAMHATaM, Jy4M, OTPE3KH, MHTEPBaJbl, 3alUCBHIBATh YHCIIOBBIE NPOMEXYTKH
Ha aJIreOpanvecKkoM SI3bIKE
4.2 OtMedath B KOOPAMHATHOH IJIOCKOCTH TOYKH 10 331aHHBIM KOOpAHHATAM
4.3 Crpoutb rpaduku JuHeHHBIX QyHKIUHA. CTpouTh rpaduk GYHKIUHN Y = [X|
OnuceiBaTh ¢ MOMOIIBIO (YHKLUI U3BECTHBIE 3aBUCUMOCTH MEXy BEJINIMHAMHU:
4.4 CKOpOCTb, BpeMs, paccrosiaue, LEHY, KOJINYECTBO, CTOUMOCTb,
MPOM3BOUTEIBHOCTD, BpeMsi, 00BbEM padOThI
4.5 HaxonuTs 3HaueHne QyHKIUH M0 3HAYCHUIO €€ apryMeHTa
[lonumarp Tpaduueckuii crmocod NpeAcTaBICHUS W aHanW3a HHGOpMAINH,
4.6 W3BJIEKATh U HHTEPIIPETHPOBATH HH(POPMAIHIO U3 TPAPHUKOB PEabHBIX MPOIIECCOB
U 3aBHCUMOCTEN
8 KJIACC
Kox .
HpoBepsieMoro IIpoBepsiembie NpeIMeTHbIE Pe3YILTATHI 0CBOCHHS OCHOBHOI
peIyIBTATS 00pa3oBaTeIbHOIl MPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHus
1 Yucna v BBIYUCIEHUS
Hcnonb30BaTh HavaibHbIE PEACTABICHUS] O MHOYKECTBE ACHCTBUTEIBHBIX YHCEI
1.1 JUTSL CPAaBHEHUS1, OKPYTJICHHS ¥ BEIYMCIICHUH, N300paXkaTh IEHCTBUTENLHBIC YUCIIa
TOYKAMHU Ha KOOPJWHATHOU MPsSIMOK
[lpumensTy moHsiTHE apU(METHYECKOTO KBAJAPATHOTO KOPHSA, HAXOAUTh
12 KBaJpaTHbIE KOPHHU, MCIONB3YS MpHU HEOOXOAMMOCTH KaJbKYJSTOP, BBIIOIHATH
’ npeoOpa3oBaHusl BBIPAKEHHUH, COMACPKALIMX KBaApaTHbIE KOPHH, HCIIOIb3YS
CBOICTBa KOpHEU
13 Hcnonb3oBaTh 3amucy GOIBIINX ¥ MAIBIX YUCEIT C TOMOIIBIO IECATHYHBIX APOOEH
U cTeneHe yncina 10
2 Anrebpanyeckrie BRIpaKEeHUS
21 [IpumensaTh  NOHATHME  CTENEHM C  LEJIbIM  II0Ka3aTelleM,  BbINOJIHATh
) mpeoOpa3oBaHysl BEIpRXKEHUH, COAEP KALINX CTENCHHU C LIENbIM MTOKa3aTeleM
29 BEINONHATE TOXIECTBEHHBIE MpPeoOpa3oBaHMs PAMOHAILHBIX BBIPAKEHUH Ha
) OCHOBE NPABWJI ACUCTBHUIA HaJl MHOTOWICHAMH U alreOpandecKuMu JpoOsMu
2.3 PackiiagpiBaTh KBaIpaTHBIN TPEXWIEH HA MHOKHTENH
24 [TpumensaTs npeoOpa3oBaHMs BBIPAKESHUI ZULAL_pelIeHNs PAsIMIHBIX 3a7ad U3
MaTeMaTHKH, CMEKHBIX ITPEIMETOB, U3 PEATbHON NPAKTUKU
3 YpaBHEHHS U HEPABEHCTBA
31 Pemate JsnHeliHble, KBaapaTHbIE YPaBHEHUS M PalMOHANLHEIC ypaBHEHHS,
CBOJSIILIMECS K HUM, CUCTEMBI IBYX YPaBHEHUI ¢ ABYMsI IEPEMEHHBIMH
39 [IpoBoauTh npocTeiine nuccieaoBaHus ypaBHEHUH U CUCTEM YPaBHEHH, B TOM

YHUCJIC C IPUMCHCHUCM Fpa(i)I/I‘leCKI/IX Hpe,Z[CTaBHCHI/Iﬁ (YCTaHaBJ'II/IBaTB, HUMECT JIN




YPaBHCHUE WM CHUCTEMa YPaBHCHWH DEIICHHWS, €CIM HMEET, TO CKOJBbKO, U
rpoyee)

[TepexonuTs OT ciiOBeCHON (hOPMYIMPOBKH 3a/1a4M K €€ anre0pandeckon MOJIeH

33 C  IOMOILIBIO  COCTaBJIEHMs  YpaBHEHHMs WM  CHCTEMbl  ypaBHEHHUII,
HUHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJauu [10JIy4YEHHbIH pe3ynbTaT
[IpuMeHATH CBOMCTBAa YMCIIOBBIX HEPABEHCTB Uil CPaBHEHUS, OLIEHKH, pPEIIaTh
34 JUHEWHBIE HEpaBeHCTBA C OJHOM IMEepeMEHHOW M MX CHCTEMBI, JaBaTh
' rpadMuecKyr0 HJUTIOCTPALMI0 MHOXKECTBa PEUICHUH HEPaBEHCTBA, CHUCTEMBI
HEpaBEHCTB
4 OyHKIUU
[lonnmath W HCMONB30BATh (PYHKIUOHAIBHBIE TOHITUS M S3bIK (TEPMHUHBI,
4.1 CUMBOJINYECKHE 0003HAUEHUs), ONMPENeNiTh 3HaYeHne (QYHKIMH 10 3HAYCHUIO
apryMeHTa, ONpeeNsITh CBOiCTBa (pyHKINH 1O e€ rpaduKy
Ctpouth TpaduKy SJIEMEHTAPHBIX QYHKIUA BUAA:
4.2 y=k/x,y=x?y=x3y=|x|, onuceiBaTh CBOHCTBA YNCIOBOH QYHKIIUH IO &€
rpaguky
9 KJIACC
Kon .
HpoBepsieMOro IIpoBepsiemble Npe1MeTHbIE Pe3Y/ILTATHI 0CBOEHHs OCHOBHOH
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOTO 001LEro 00pa3oBaHusi
pe3yJabTarta
1 Uwicna v BEIYHACITICHHS
1.1 CpaBHUBaTh U YHOPSI0YUBATh PAllMOHAJIbHBIE U UppaIlMOHAIbHbIE YUCIIa
BeimonusaTe apudmMeTndeckue IEHCTBUS C palMOHATBHBIME YHCIAMH, COYETas
1.2 YCTHBIE ¥ IUCbMEHHBIE IPUEMBI, BBINIOJIHATH BBIYUCICHHUS C HPPALMOHATIBHBIMU
| YHCIIaMH
13 Haxogute 3HaueHMs CTeneHeﬁvc LEJIBIMU TOKa3aTeIsIMH U KOPHEM, BBIUUCIIATI
| 3HAYEHUs] YUCIIOBBIX BBIPAKEHUI
1.4 OKpyrisiTh  IEHCTBUTENbHBIE YHCIIA, BBIMONHATH TMPHUKHIKY pe3yJibTara
) BBIUMCJICHUH, OLIEHKY YHCIIOBBIX BhIpaKEHUN
2 | YpaBHeHUs U HEPABEHCTBA
21 Pemrate nviHEHHBIE W KBaJIpaTHbIE YpaBHEHHs, YPAaBHEHHs, CBOISIIMECS K HHUM
) MpocTeiIre TpoOHO-paIOHATbHBIC YPaBHEHHUS
29 Pemrath cucTeMbl IBYX TMHEHHBIX YpPAaBHEHUH C JBYMS IIEPEMEHHBIMH U CHCTEMBI
) JBYX YpaBHEHHH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJSICTCS JIMHEHHBIM
23 Pemrath TekcTOBEIE 3aaUU wre6panquKFM CIIOCOOOM C ITOMOIIIBIO COCTABIICHUS
YpaBHEHHMSI WJIM CUCTEMBbI IBYX YPaBHEHHH C IBYMs IIEPEMEHHBIMHU
[IpoBoauTh NpocTeiiue nccieA0BaHus yPaBHEHUI U CHCTEM YpaBHEHHH, B TOM
24 guciae € NPUMEHEHHEM  IpaHuyecKux npeHCTaBneHm?i (Hanpumep,
yCTaHaBJIMBaTh, UMEET JIM YPABHEHHE WM CUCTEMa ypaBHEHUH pPELICHUs, €CIU
HMMeEET, TO CKOJILKO)
Pemate nMHEiHBIE HEpaBEHCTBA, KBAJpaTHbIC HEPABEHCTBA, M300pakaTh
2.5 peleHre HEePaBEHCTB Ha YHCJIOBOW MPSIMOM, 3alHCHIBATH PEIIEHHE C MOMOIIBIO
CHUMBOJIOB
Pemate cucTeMbl JIMHEWHBIX HEPAaBEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOLIHE
2.6 KBaJIpaTHOE HEPAaBEHCTBO, N300pakaTh PpEIICHHE CHCTEMbl HEPAaBEHCTB Ha
YKCIOBOW IPSIMOH, 3alIUChIBATh PEILIEHHE C IOMOIIBIO CUMBOJIOB
2.7 Hcnonp30BaTh HEPaBEHCTBA NP PEILIEHUH PA3IMUHBIX 3a1a4
3 DYHKIIH

D

b



PacniozHaBath (QyHKUMM H3y4eHHBIX BHIOB. [loKa3plBaTh CXEMaTUYECKU
pacrosyio’keHne Ha KOOPJAMHATHOM IUIOCKOCTH TpadukoB (GyHKUMH Buaa: y=KXx,

3.1 y=kx+b, y=k/x, y=ax’*+bx+c, B 3aBUCUMOCTH OT 3HAYCHUU KOI(PPHIIMECHTOB,
OIKCHIBAThH CBOMCTBA PYHKIIUI
32 IToka3biBaTh CXEMATH'ECKH  PACTIONONEHNE  Ha Koopz[HHaTHf)ﬁ IUIOCKOCTH
VX, y = |x| 1 onuchIBaTh CBOIcTBA PyHKIMI = rpadukoB QyHKUMH BHIA Y
33 Crpoutb W u300paxaTb CXEMaTHYECKH TpadUKd KBaJPATUYHBIX (QYHKIHUH,
OMKCHIBATh CBOIMCTBA KBAAPATUYHBIX (PYHKLHI [0 UX rpaduKam
34 PacnioznaBath KBagpaTHUHY!O (GYHKUMIO 1O (GopMyle, NPHUBOAUTH NPUMEPHI
KBaJpaTHUHBIX QYHKIMN U3 peabHON JKU3HH, (PU3UKH, TEOMETPUH
4 Apudmernueckas u reoMeTpudecKas Iporpeccuu
41 PacniozHaBaTh apupMeTHUECKyI0 U TEOMETPUYECKYIO MPOTPECCMH NpPU PasHbIX
crioco0ax 3agaHus
49 BbIMONHATS  BBIUMCIIGHHSI € HCIONB30BaHWEM  (QOpMyn  n-ro  WieHa
) . apu()METUYECKON U FeOMETPUIECKON MIPOrPECCHi, CyMMBI IIEPBBIX N YWIEHOB
43 N306paxarp wieHbl MOCIE0BATEIFHOCTH TOYKAMH Ha KOOPJAHMHATHON TUIOCKOCTH
Pemrate 3aauu, cBSI3aHHBIE C YMCIOBBIMU TIOCIIEA0BATEIFHOCTSIMU, B TOM YHCIIE
4.4 3aJ]aud W3 peabHOW JKU3HU (C HCIOJIb30BAaHHEM KAJIBKYJIATOPA, IH(PPOBBIX

TEXHOJIOTHI1)




ITPOBEPAEMBIE 3JIEMEHTbBI COJAEP KAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJECPKAHUSA
1 Ywcna v BEIYUCIEHHS
JpoOu 0OBIKHOBEHHBIE W JECATUYHBIC, MEPEXOA OT OAHOW (OPMBI 3alucH APoOe K
1.1 npyroil. IloHsTHe palMOHAIBHOIO 4YMCIA, 3allUCh, CPABHEHHUE, YIOPSIOYMBAHUE
palnMoHaJIbHbIX YUCEIl
10 Apudmerrueckue JeHCTBUS ¢ pallMOHALHBIMH YHCIIaMH. Pellienne 3a1a4 u3 peanbHOMI
) MPaKTUKU Ha YaCTH, Ha JpoOu
13 CreneHb ¢ HaTYpaJIbHBIM [TOKa3aTeIeM: ONpeiesIeHIe, Ipeo0pa3oBaHKe BEIPAKEHUN Ha
OCHOBE OTIpeJIeNICHUs], 3aITIUCh OONBIINX YUCEI
1.4 [IponeHTHl, 3amuch TPOLEHTOB B BHAEC IpoOU U )1p061/1u B BHJE TNPOLEHTOB. Tpu
OCHOBHBIE 33J1a4M Ha MPOIICHTHI, PEIICHUE 33/1a4 U3 pealbHON NPAKTUKH
1.5 [IpuMeHeHue NPU3HAKOB ASTUMOCTH, Pa30KEHHE Ha MHOYKUTENIN HATYPAJIbHBIX YHCEN
1.6 PeasibHbIC 3aBUCHMOCTH, B TOM YHKCIIE IPsiMasi U 00paTHasi MPOIIOPIHOHAITBLHOCTH
2 AnrebpanyecKiie BhIpaKEeHHsI
21 IlepeMeHHBIE, UNCTOBOE 3HAUEHHUE BBIPAXKECHUS C IEPEMEHHOM. J(onyCTHUMBbIE 3HAUYECHUSA
MEPEMEHHBIX
29 [IpencraBieHne 3aBUCUMOCTH MEXAy BeIWYMHAMHU B BHAE (opmyibl. Beruucnenus o
hopMmyiam
2.3 [TpeoOpazoBaHre OYKBEHHBIX BHIPAKEHHIA, TOXKICCTBEHHO PABHBIC BBIPAKCHHS
2.4 CBOIICTBa CTENICHH C HATYypaJbHBIM MOKAa3aTeIeM
25 OpnnHowneHsl 1 MHOTOWIEHBl. CTeneHs MHOrowieHa. Clio)keHue, BBIYUTaHNue, YMHOKEHHUE
MHOTOUJIEHOB
26 DopMyJIbl COKPALIEHHOTO YMHOXKEHUS: KBaJApaT CyMMBI U KBaapar pazHocTH. Dopmyia
PasHOCTH KBaJpaToB. Pa3nokeHre MHOTOUICHOB HA MHOXKUTEN
3 YpaBHeHUs
31 YPaBHeHI/If:, KOpEHb YpaBHEHHS, TIpaBHiia MpeoOpa3oBaHusl ypaBHEHHUs, pABHOCHILHOCTb
ypaBHEHUH
32 Jluneitnoe YPaBHEHHE C oxLHOVP”I MEPEeMEHHOM, YHCIO0 KOpHEH JMHEHMHOro ypaBHEHHH,
pelIeHNE IMHENHBIX YPaBHEHHI
33 COCTaBJ'Ie}vII/Ie YpaBHEHHUH MO YCIOBHIO 3a/1aull. PeneHre TEKCTOBBIX 3a/1ad ¢ MOMOLIBIO
YpaBHEHUI
34 JluHeliHOE ypaBHEHHE C JBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JAByMs IHepeMEHHbIMU. Pemienuwe cucreM
3.5 ypaBHEHHH CTIOCOOOM MOJICTAaHOBKH. [IprMephI peleHnst TEKCTOBBIX 33]]au C MMOMOIIBI0
CHCTEM YpaBHEHUI
4 Koopnunate! u rpaduku. OyHKImn
4.1 Koopaunnara Touku Ha mpsiMoit
4.2 UuncnoBble TpoMeKYTKH. PaccTostHre MeX Ty IBYMsI TOUKaMU KOOPIWHATHON IPAMOM
43 HpSIMoyFOJ'H:HflSI cucreMa koopauHar, ocu Ox u Oy. Abcuucca M OpAMHATa TOYKH E
KOOPJAMHATHOW INIOCKOCTH
44 IIpumepsnt rvpa(bHKOB, 3aJaHHbIX  QopMmysnamu. YUrteHne TpapUKOB  pearbHBIX
3aBUCUMOCTEN
4.5 [Mousitre ¢pynkuuu. ['paduk Gynkiuu. CoiicTBa QyHKITHIA
4.6 Jlunetinas dysaknus, e€ rpaduk. ['paduk GyHkmm y = [X|
4.7 I'paduueckoe perieHne TMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH

Ia



8 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Uwcna v BEIYHACICHHS
11 KBagpataeiit kopeHs u3 umcna. [lorstue o6 wuppanmonambHOM uwucie. Jlecarudnbie
' NpUOIMKEHUS HPPAIMOHATIBHBIX YHCEl
12 CoiicTBa aprpMETHIECKUX KBAIPATHBIX KOPHEH U X IPUMEHEHHE K IPeoOpa30BaHNIO
YHMCJIOBBIX BBIPAKEHUH M BBIYUCICHHUAM. [[eficTBUTENBbHBIC YHCIa
1.3 Crenens ¢ neiasIM nokazaTeneM U e€ coiicTBa. CTaHaapTHas 3alMch Yucaa
2 AnrebpanyecKrie BhIpaKEHHsI
2.1 KBanparsslii TpEXWIEH, pa3ioKEeHUE KBaAPATHOTO TPEXWICHA HA MHOKHUTEIN
2.2 Anrebpanueckast qpodb. OCHOBHOE CBOWCTBO ayireOpandeckoit 1poou
2.3 CrnoxeHue, BBIYUTaHUE, YMHOXKEHIE, JelIEHHe aNTreOpandecKux apooeit
24 ParnonanbHbIe BRIpOXKEHUS U UX TpeoOpa3oBaHue
3 YpaBHeHHS U HEPABEHCTBA
3.1 KBagpaTtHoe ypaBHeHHe, popMylia KOpHEH KBaApaTHOro ypaBHeHus. Teopema Buera
3.2 Pemienue ypaBHeHUH, CBOISIIMXCS K TMHEHHBIM U KBaAPATHBIM
33 [Ipocreiimme TpoOHO-pallMOHANBHBIC YPaBHEHUS
I'padmueckas uaTepIpeTanys ypaBHEHUH ¢ IByMsI IEPEMEHHBIMU M CUCTEM JIMHEMHBIX
3.4 ypaBHEHUN C JBYMS TMEpPEeMEHHBIMU. [IpuMepbl penieHusT CHUCTEM HETUHEHHBIX
YpaBHEHUH C JBYMSI IEPEMEHHBIMH
3.5 Penrenne TEKCTOBBIX 3a/1a4 alIreOpanieckuM CrocoooM
3.6 YuncnoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 01HO epeMeHHOM
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JIuHelHbIE HEPaBEHCTBA C OJTHOM MEPEMEHHOM
3.10 CucTeMbl TMHEHHBIX HEPABEHCTB C OIHOW IIEpEMEHHON
4 DyHKIIH
41 [onsarue pynxumun. O6acTh ONpeneNneHusl U MHOXKECTBO 3HaueHUH QyHKunu. CriocoObl
) 3amanus QyHKITHA
4.2 I'padux pynkuun. Yrenune cBoMCTB QyHKIMU 1O €€ rpaduKy
4.3 [Ipumeps! rpadukoB QyHKIMA, OTPaXKAIOIUX PEaTbHbIE IPOLECCH
4.4 (DYHKHI/II/I, OITUChIBAIOIIUEC TTPAMYIO U o6paTHon IIPpONOpUHNOHATIBHBIC 3aBUCUMOCTH, UX
' rpaduxu
4.5 @yHKIMH y =x3 y =X’
4.6 ®ynkuun y = Vx, y = x|
4.7 I'pacmueckoe penieHne ypaBHEHUI U CUCTEM YPaBHEHUH
9 KJIACC
Kon [IpoBepsieMblii 3JIEMEHT COJIEPKAHUS
1 Uucna v BEIYUCIICHUS
11 PanmonanpHble 4ncna, uppanroHaIbHBIC YHCIA, KOHEYHbIE U OECKOHEUHbIC IECSTUYHbIC
' JIpodu
MHOXecTBO /I€HCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE YHCIA KaK OECKOHEYHBIE
1.2 JecATHYHble JpoOH. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXIY MHOXKECTBOM
JCHCTBUTEIBHBIX YHCEN M KOOPAMHATHOH mpsiMoil. CpaBHEHHE AEHCTBUTENBHBIX YUCEI
1.3 Apudmernueckne AeWCTBHsI ¢ IEHCTBUTEILHBIMU YUCIAMH




W3mepenus, npuOmmkeHus, OIEHKH. Pa3Mepsl O0OOBEKTOB OKPYXAIOIIET0 MHpa,
JUTHTEIHLHOCTh TPOIIECCOB B OKpykaromeM mupe. [IpubmmkéHHOe 3HAYCHHE BEIIMYUHBI,

1.4 TOYHOCTh mnpubmmkenns. Okxpyrinenne uymcen. [Ipukuaka u  OLEHKAa pe3yIbTaTOB
BBIYMCJICHUI
2 YpaBHEHHS U HEPaBEHCTBA
2.1 YpaBHEeHHS C OTHOW NIEPEMEHHOM
2.2 JIuneliHoe ypaBHeHue. PenieHue ypaBHEHHI, CBOASIIMXCSA K JINHEWHBIM
2.3 KBagpatHoe ypaBHeHHe. Pemienne ypaBHEHHU, CBOISIIMXCS K KBaAPATHBIM
24 buxBanpatHoe ypaBHeHue. [IpuMmepsl peleHus ypaBHEHUNA TPEThEH 1 YETBEPTON cTENEHEN
pa3yIoKEeHNEM Ha MHOXKHUTEIH
2.5 Pemenne 1poOHO-pallnOHATFHBIX YPaBHEHUN
2.6 Cucremsbl ypaBHEHUI
2.7 VYpaBHeHHE ¢ IBYMS IEPEMEHHBIMH U €T0 rpaduK
2.8 Penrenue cucteM ABYX JIMHEHHBIX YPaBHEHHH C IByMs NIEpEMEHHBIMU
29 Pemienne cucremM AByX ypaBHEHHUH, OJHO W3 KOTOPBIX JIMHEHHOE, a ApPyroe — BTOpPOU
CTeTeH!
2.10 I'paduueckasi HHTEPIPETALIUS CUCTEMbI YPABHEHHH C IBYMS TIEPEMEHHBIMHU
2.11 Perenne TeKCTOBBIX 3a/1a4 alire0panyecKuM Crioco0oM
2.12 UncnoBsie HEPaBEHCTBA M UX CBOMCTBA
2.13 Pemenne TMHEHHBIX HEPABEHCTB C OJJHON TIEPEMEHHON
2.14 Pemienne cuctem TUHEHHBIX HEPABEHCTB C OJTHOW TIEPEMEHHOM
2.15 KBanpaTHpie HEpaBeHCTBa
2.16 I'paduueckasi MHTEpIPETALIUSI HEPABEHCTB U CHCTEM HEPABEHCTB C JIByMsI IEPEMEHHBIMHU
3 DYHKIMH
31 Keagpatnunas ¢ynkims, e€ rpaduk u cBoiictBa. [lapaboma, KOOpJMHATHI BEpPHIMHBI
1mapaboIbl, 0Ch CHMMETPHHU TapadOJIbl
3.2 I'padukn dynkumid y=kx, y=kx+b u ux cBoiicTa
33 I'padukn dyskumid y=k/x, y = x° 1 NX CBOMCTBa
34 I'paduku byHKIMH , ¥ UX CBOMCTBA
4 YucnoBble MOCIIEA0BATETLHOCTH
41 Onpenenenne W cnocoObl  3aJaHMA  YHMCIOBBIX IIOCTIENOBATENbHOCTEH. 3anaHue
' MOCJIEeIOBATEILHOCTH PEKYPPEHTHOU hopMyIion u HhopMyJIOH n-ro uieHa
49 Apudmernueckas nporpeccusi. PopMynsl n-ro wieHa apu(QMETHYECKONH NPOrpeccum,
CYMMBI TIEPBBIX 71 YWICHOB
43 I'eomeTrpuyeckas nporpeccusi. DopMyJibl #-T0 4ji€Ha T€OMETPUUYECKON IPOrpeECCHUU, CYMMBbI
NIEPBBIX /1 YWICHOB
4.4 N300paskeHne YiIeHOB apuU(PMETHYECKOH M TeOMETPUYEeCKOW MPOTrpeccHil TOYKaMu Ha
) KOOPAMHATHOM MIOCKOCTH. JINHEHHBIN U 3KCIOHEHIIMAJIBHBIN pOCT
4.5 CnoxHbIe TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 110 MATEMATUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOM IMPOT'PAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NpoBepsAeMOro
TpeboBaHUs

HpOBepﬂeMble Tpeﬁonamm K NIPEeIMETHBIM pe3yJibTaTaM 0CBOCHUSA OCHOBHOM
06pa3OBaTeJ'le0ﬁ nporpammbl OCHOBHOI'O 00111ero 06pa303amm Ha OCHOB¢
oroc

YMeHue onepupoBaTh MOHATHAMH: MHOXECTBO, IMOAMHOXKECTBO, ONEpPALlMU HaJ
MHOXECTBAMH;, yMEHHE OIEpHUpOBaTh MOHATHAMU: rpad, CBS3HBIA rpad, nepeso,
[IWKJI, TIPUMEHATh UX TNPU PELICHUH 3a]ad; YMEHHE HCIIOJIb30BaTh Tpaduueckoe
MIPEJICTABICHNE MHOXECTB JJI ONUCAHUsS PEAbHBIX IMPOLECCOB U SIBICHUH, NMPHU
pelIeHUH 33/1a4 U3 APYTHX YIEOHBIX MPEAMETOB

YMeHue  omnepupoBaTh MOHATUAMHU:  ONpENENIEHHE, aKCHOMa, Teopema,
JI0OKa3aTeIbCTBO; YMEHHE paclo3HaBaTh HCTHHHBIE W JIO)KHBIE BBICKA3bIBaHUS,
NPUBOIUTH HPUMEPBl M KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS M OTPHLIAHHS
BBICKa3bIBaHU

YMeHue onepupoBaTh MOHATHUSIMH: HATypaJbHOE YHUCIIO, MPOCTOE U COCTABHOE
YHCII0, JAETUMOCTh HATypalbHBIX YHCEN, MPU3HAKU NEITUMOCTH, LEJI0E YHCIIO,
MOJyJb YHCJA, OOBIKHOBEHHAs APOOb M JecATHYHAs OpoOb, CTaHOAPTHBINA BUA
yHhcia, PagUMoOHAJbHOE YHCIIO, HUPPALMOHANBHOE YHCIO, apU(pPMETHUECKHU
KBaJIpaTHBI KOpPEHb, YMEHHE BBIMONHATH ACWCTBUS C YHCIAMHU, CPaBHHUBATH U
YHOpSAOYMBATh 4YHCA, TPEACTaBIATh YHWCIa HA KOOPAWHATHOM MPSAMOI,
OKPYTJISITh YMCIIA; YMEHHE JeNIaTh IPUKUIKY U OLEHKY pe3yJibTaTa BhIYMCICHUI

YMeHue omepupoBaTh IOHSATHUSAMH: CTENEHb C  LEJIBIM  IOKa3aTeleM,
apuMeTHndecKuil KBaJpaTHBIA KOPEHb, MHOTOWIEH, anredpandeckas Ipoob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTETEeHH OOJbIlE €TUHHUIIBL
YMEHHE BBHIMONHITE Pacd€Tsl 1Mo (popmyrnaM, mpeoOpa3oBaHHs IENbIX, IPOOHO-
PalMOHATIBHBIX BBIPAXCHUH M BBIPAKEHHH C KOPHSIMH, Pa3IOKEHHE MHOTOWICHA
Ha MHOKUTEJIH, B TOM YHCIIE C MCIOJIb30BaHUEM (DOPMYJT pa3HOCTH KBaIPaTOB U
KBaJ[paTa CyMMBbI U pa3HOCTH

YMeHne onepupoBaTh IOHATUSAMU: YHCIOBOE PABEHCTBO, YPABHEHHUE C OJHOMU
MIEPEMEHHOM, YHCJIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOH; yMEHHE
peraTh JMHEHHbIE U KBaJpaTHbIC yPaBHEHUS, JPOOHO-PALMOHANBHBIE YPAaBHEHUS
C OJHOW IIEPEMEHHOHM, CHCTEMBl JBYX JIMHEHHBIX YpPaBHECHWM, JIMHEHHBIC
HEpaBEHCTBA M X CUCTEMBI, KBa/IpaTHBIC M JPOOHO-pallMOHAIEHBIC HEPABEHCTBA C
OIHOM TNEpPEMEHHOW, B TOM 4YHCIE MpH PEIICHWH 33aJad U3 APYTHX IMPEIMETOB U
[IPAaKTUYECKUX 3aJa4; YMEHHME UCIOJIb30BaTh KOOPAMHATHYI IIPSMYI0 W
KOOPJWHATHYIO IJIOCKOCTH JIJIsl U300paskeHHs pellieHni ypaBHEHHI, HEPaBEHCTB U
CHCTEM

YMeHue onepupoBarh MOHATUSAMH: (YHKUUS, rpaduk (GyHKOUM, Hynd (yHKIMH,
NPOMEKYTKA  3HAKONOCTOSHCTBA, IPOMEXYTKH  BO3pAcTaHus, yOBIBaHHS,
HauOoJblllee M HaWMeHbIllee 3Ha4deHUs (QYHKIWMU; YMEHHE OIepHpPOBATh
HOHATUSAMHU: TIpsAMasi MPONOPLUOHAIBHOCTh, JIMHEHHAs (QyHKUUS, KBaJpaTHIHAS
¢yHKuus, oOpaTHas NPONOPLUHOHATBHOCT, Napabona, rumepOona; yMeHue
cTpouth rpaduku (QyHKOMHA, WCHOIB30BaTh I'padUKH Uil ONpeAesieHUs CBOICTB
HPOLIECCOB U 3aBUCHMOCTEH, JUIsl PEIICHUS 3a1a4 U3 APYTUX yueOHBIX IIPEIMETOB

W peaNbHOW JKM3HM; YMEHHE BBIpaKaThb (OpMylamMH 3aBUCHMOCTH MEXIY
BEIMYMHAMHU

YMeHue omnepupoBaTh MOHITHSAMU: TOCIEIOBATEIBHOCTD, apuMerndyeckas u
reoMeTpuyecKas MIPOTPECCUH; yMeHHe HCIIOJIb30BaTh CBOICTBa
MOCJIEIOBATEILHOCTEH, (POPMYIIBI CYMMEBI U OOIIIETO WiIEeHA MPH PEIICHUH 3a/1a4, B
TOM YHUCJIC 33]1a4 U3 JAPYTUX YYCOHBIX MPEAMETOB U PEATBHOM KU3HU




YMeHue pemiath 3a1a41 Pa3HbIX TUIOB (B TOM YHCIIE Ha MIPOLEHTHI, I0JIU U YacTH,

JBIKEHHE, pa0oTy, IeHy TOBapOB M CTOMMOCTD MTOKYIIOK U YCIIYT, HaJIOTH, 3a4a4H

U3 00JacTH yNpaBiIeHWS JIMYHBIMH M CEeMEHHbIMH (HUHAHCAMM), yMEHHE
COCTaBJISATh BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJiauH,
MCCIIEIOBATh NOJIY4YeHHOE pellieHUE U OLIEHUBATh MPaBIOMOA00HOCTh MOTyUYEeHHBIX
pe3yIbTaToB

YMeHue omnepupoBaTh MOHATHSIMU: (Urypa, TOUYKa, OTPE30K, MpsiMas, Iyd,
JOMaHas, yroj, MHOTOYTOJbHUK, TpPEYrOJIBHUK, pPaBHOOEAPEHHBI U
PaBHOCTOPOHHUH TPEYroJbHHUKH, TPSIMOYTOJBbHBIM TPEYroJbHUK, MeauaHa,
OuccekTpruca M BBICOTA TPEYTOJbHUKA, YETHIPEXYTOJBHUK, MNapayljIesiorpamm,
poMO, HPSMOYTONBHUK, KBaJIpaT, TPaNenus; OKPYKHOCTb, KPYyT, KacaTelbHas;
3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (PUTYpaMH; YMEHHE pelaTh 3aJadd, B TOM
YHciIe M3 MOBCEAHEBHOW JKM3HW, HAa HAXOXKACHHWE T'C€OMETPHUYECKHX BEIHYUH C
MIPUMEHEHNUEM H3YUeHHBIX CBOMCTB (puryp U PpaxToB

10

11
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YMeHune onepupoBaTh HOHATHAMU: PAaBEHCTBO (DUTYD, pABEHCTBO TPEYTOJILHUKOB;
NapajuleIbHOCTh M TEPIEHIUKYSIPHOCTh TPSAMBIX, YOI MEKAY MPSIMBIMH,
MEPICHANKYISAP, HAKIOHHAs, TPOeKIws, Tmomobue  ¢uryp, MOH00HBIC
TPEYTrOJbHUKH, CAMMETPHSI OTHOCUTEIBHO TOYKH U MPAMOIA; yMEHHUE PAaCIIO3HABATh
pPaBEHCTBO, CHUMMETpHI0O W  momobwe  uryp, TapaienbHOCTh |
HEePIEeHANKYIISIPHOCTD MPSIMBIX B OKPY’KAIOIIEM MUPE

YMeHune onepupoBaTh MOHATUSMH: AJIMHA, PAcCTOSIHUE, Yroi (BeJWYMHA YT,

CHHYC W KOCHHYC yIJia TPEYroJIbHUKA), TUIOLIa/lb; YMEHHUE OIICHWBATh Pa3MEphl
NpeMETOB U OOBEKTOB B OKPY’KAaIOIIEM MHUpPE; YMEHHE MPUMEHSTH (HOPMYIIBI

NepuMeTpa U IOl MHOTOYT OJIbHUKOB, AJIMHBI OKPYKHOCTHU U IUIOINAAN KPYTa,
o0beMa MPSIMOYTOJIBHOTO MapajuiesIenunesa; yMEHHE NPUMEHATh MpPU3HAKU
paBeHCTBa TPEYroJbHUKOB, TEOPEMY O CyMME VTIJIOB TPEYTOJbHUKA, TEOpeMy
[Tudaropa, TPUTOHOMETPUYECKUE COOTHOIICHUS [Jsl BBIYMCICHUS JJIHH,
paccTosiHUM, MIoIaaen

Ymenue nzo0pakaTh IUIOCKHE (GUIyphl M MX KOMOWHAIMH, MPOCTPAHCTBEHHBIC

(GuUrypsl oOT pyKH, ¢ IOMOLIBIO YEPTEKHBIX MHCTPYMEHTOB U AJICKTPOHHBIX CPEICTB
10 TEKCTOBOMY WJIM CUMBOJIBHOMY ONMCAHUIO
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YMeHne onepupoBaTh TMOHATHSAMH: MPSAMOYTOJbHAas CHCTeMa KOOPIHMHAT;
KOOPJMHATHI TOUYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHNE BEKTOPA Ha YUCIIO,
CKAISIPHOE TNIPOMU3BENECHUE BEKTOPOB; YMEHHE MHCIOJIB30BATh BEKTOPBl W
KOOPAMHATHI IS TPEACTABJICHUS JaHHBIX M PELIeHHs 3aJad, B TOM 4YHCIEe W3
JPYTUX y4eOHBIX MPEIMETOB U PEATBHON YKU3HU

14
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YMeHue omnepupoBaTh IMOHSITHUAMHU: CTOJIOWKOBBIE W KPYTOBBIE JHArPaMMBL,
Ta0NUIBL, cpenHee apudMETHUecKOoe, MeAnaHa, HauOOJbIlee W HAaWMEHBIIee
3HAueHMs, pa3Max YMCIOBOTO Habopa; yMEHHE W3BIIEKaTh, WHTEPIPETHPOBATH U
peoOpa3oBbIBATh MH(OPMAITUIO, TIPEACTABICHHYIO B TA0JIUIIAX U HAa TUarpammax,
OTPaKAIOIIYI0 CBOMCTBA M XapaKTCPUCTUKH PEATBHBIX IMPOIIECCOB U SIBJICHUH;
YMEHHUE pacro3HaBaTh U3MEHUMBbBIC BETUUYUHBI B OKPY>KAIOIIEM MUPE

YMeHue onepupoBaTh NOHATHAMU: CITyYalHBIH OMBIT (CIy4aiHbINA KCIIEPUMEHT),
3IIEMEHTapHOE COOBITHE (PIIEMEHTAPHBIA HMCXOA) CIY4YalHOTO OIBITa, ClydailHOe
COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHE HAXOJUTh BEPOSITHOCTH CIYYalHBIX
COOBITHII B OMBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMHU; YMEHUE
pemars 3agayd METOJOM OPraHM30BaHHOIO Iepedopa M C HCHOIb30BaHHEM
HpaBUja YMHOKEHHS; YMEHHE OIICHHBATh BEPOSTHOCTH PEANBHBIX COOBITHH M
SIBJICHUI, TOHUMATh POJIb IIPAKTUYECKH JJOCTOBEPHBIX U MAJOBEPOSATHBIX COOBITHI
B OKpPY)XalOIIEM MHPE W B JKU3HH; 3HAKOMCTBO C IIOHATHEM HE3aBHCHMBIX
COOBITHI{; 3HAKOMCTBO C 3aKOHOM OOJBIIMX YUCEN U €ro pOoJbl0 B MacCOBBIX
SIBJICHUSIX
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YMeHue BbIOMpaTh NOAXOASINMNA HW3YYCHHBIH METOA JJIsA PEIICHUS 3aIayH,
MIPUBOJUTHh MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HH,




pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB MaTEMaTHMKM B HCKYCCTBE, OIHCHIBAThH
OTJIEJIbHBIE BBIIAIOIIMECS PE3YIIBTATHI, IOIYYEHHBIE B XO/I€ pa3BUTHS MAaTEMATUKH
KaK HayKd, [IPUBOIUTH IPUMEPHl MAaTEMAaTUYECKUX OTKPBITUM M HX aBTOPOB B
OTEYECTBCHHON U BCEMUPHOU HCTOPHUHU




IEPEYEHbB 3JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA OI'3 1O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT COAePKAHUS
1 Uucna v BEIYUCIICHUS
1.1 Harypanbnble u nienbie uncna. [Tpu3Haku 1eTMMOCTH HENbIX YUCel
1.2 OOBIKHOBEHHBIE U JECATHYHBIE IPOOH, TPOLIEHTHI, OECKOHEUHBIE TIEPHOINICCKHE JIPOOH
1.3 ParnonaneHble uncna. ApudMeTHIeCKUe orepanyi ¢ PalMOHAIEHBIMA YUCIAMU
1.4 JelicTBuTenbHbIC uncaa. ApudMeTHYECKHe ONepalyy ¢ IeHCTBUTEIbHBIMH YHCIAMU
15 HpI/I6JII/I)KéI-£HLIC BBIUMCIICHUS, [IPaBUJIA OKPYIJIEHUs, NMPUKUIKA M OLIEHKa pe3ysbTaTa
BBIUUCIICHUH
2 AnreOpanyeckue BBIPaXKEHUS
2.1 bykBeHHbIe BRIpa)KeHUS (BBIPAKEHUS C IEPEMEHHBIMH )
29 Cremnenp ¢ 1enbiM mokasareneM. CTeneHp € palioHANBHBIM MokaszareneMm. (CBoiCTBa
CTETIEHU
2.3 MHoTro4JIeHBI

2.4 Anrebpanueckast 1poOb

Apudmernuecknii KOpeHb HaTypalbHOW creneHd. JleHcTBHA ¢ apupMEeTHIECKUMHU

2.5 KOPHSIMU HaTypaJbHOU CTENEHU

3 YpaBHeHHS 1 HEpAaBEHCTBA
3.1 Llenbie ¥ 1poOHO-paMOHANbHBIE YpaBHEeHUs. CHCTEMbI U COBOKYITHOCTH YpaBHEHUH
3.2 Lenbie ¥ 1poOHO-palMOHANBHBIC HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB
33 Pemrenre TeKCTOBBIX 3a1a4

4 YucnoBsie OCIEA0BATEILHOCTH
4.1 ITocmemoBaTeILHOCTH, CIIOCOOR! 3aJaHus ITOCIEA0BATEILHOCTEH
4.2 ApudmeTraeckas u reoMeTpruaeckas mporpeccui. GopmMyia CII0KHBIX TPOIEHTOB

5 DOyHKIUU
OyHkuus, cnocodb! 3amanua QyHkuuu. ['padpuk GyHkunun. OOnacTs onpeneneHus u
MHOXecTBO 3HaueHuil QyHkuumu. Hymn ¢yskumu. [IpomexyTku 3HAKONOCTOSHCTBA.

3.1 [IpoMeXyTKM MOHOTOHHOCTH (QYHKIMH. MaKCUMyMBI W MHHUMYMBI (QYHKIIUH.
HauOosnpiiee 1 HauMeHbIIee 3HaYCHUE (PYHKLMHN HA IPOMEXKYTKE

6 Koopnunatel Ha mpsiMO# M TNIOCKOCTH

6.1 KoopaunartHas npsmMas

6.2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH
7 I'eomerpus

7.1 ['eomerpuueckue GUTypsl U UX CBOMCTBA

7.2 TpeyronsHHUK

7.3 MHOroyroJapHUKH

7.4 OKpy>KHOCTB U KpyT'

7.5 N3mepenne reoMeTpuYeCKUX BEJIMIUH

7.6 BexTopbl Ha TIIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA

8.1 OnucaTenpHas CTATUCTHKA

8.2 BepositHOCTB

8.3 Kombunaropuka

8.4 MpmnoxecTBa

8.5 I'padst




YYEBHO-METOIUYECKOE OBECHHIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YYEHUKA

» MaremaTuka. Anre6pa: 7-i kitacc: 6a30BbIil ypoBeHb: yueOHUK; 15-¢ u3nanue, nepepadoTanHoe, 7
knacc/ Makaperaes 10.H., Munmaiok H.I'., Hemikos K.W. u np.; nox penakiueit Tenskosckoro C.A.,
AxknmoHepHoe o6mecTBo «M3marenscTBo «IIpocBemieHue)»

» Marematuka. Anre6pa: 8-i kiacc: 6a30BbIil ypoBeHb: yueOHUK; 16-¢ u3nanue, nepepadoTanHoe, 8
knacc/ Makaperaes 10.H., Munaiok H.I'., Hemikos K. u np.; nox penakiueit TenskoBckoro C.A.,
AxmmonepHoe obmecTBo «M3marensctBo «IIpocBemieHne»

* Martemarnka. AnreOpa: 9-ii kiacc: 0a30BbI ypoBeHb: yueOHUK; 15-¢ uznanue, nepepaborannoe, 9

knacc/ Makaperaes 10.H., Munamaiok H.I'., Hemikos K.W. u np.; nox penakiueit TensikoBckoro C.A.,
AxmmonepHoe obmecTBo «M3marensctBo «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
YMK Anre6pa 7 k1. aBT. MakapbiueB HO.H. 1 ap. n3g. « MNMpoceeleHne»

YMK Anre6pa 7-9 kn. ast.Mopzakosuy A.l'. u ap n3g,. « MHeMo3nHa»
Avpaktnyeckne matepuana Anrebpa 7-9 asT. Mep3nsk un Ap. u3g. « BeHTa-rpad»

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e Btudes.ru — Ha caliTe NpeaCTaBICHbI 3TIOJBI, BBINOJHEHHBIE C UCIOJIB30BAHHEM COBPEMEHHOM
KOMIBIOTepHOH 3D-rpaduku, pacckasbIBarOIIUe O MATEMATHKE U €€ MPUIIOKCHHUSX.

e Geogebra — MNPUIOKEHUE C OTKPHITBIM HCXOAHBIM KOJOM, CHELHAJIBbHO pa3padOTaHHOE Kak
CPEACTBO U3yUEHHSI U 00YUYCHUS TEOMETPHUH U anredpe.

e mathproblems.ru/ - cOopHuk 3amgad mo marematuke. [lomMuMo camux 3amaHWii, Ha caliTe €CTh
KOHCTPYKTOp IJIsl CO3/IaHUs CAMOCTOSITENIbHBIX U KOHTPOJIBHBIX PaloT.
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