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HHOACHUTEJIBbHASA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHe IPYrux ITUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO JJIsi MPOAODKEHUs 00pa30BaHUS U B TIOBCETHEBHOM KU3HU.
PazButue y oOydaromuxcs Hay4yHBIX TPEACTABICHUH O TPOUCXOKICHHH M CYIIHOCTH
anredpandeckux aOCTpakiui, CrnocoOe OTPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
MPOLECCOB B MpHUpOJEe U OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAyYHOM
MO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHHMIO HAYYHOTO MHPOBO33PEHUS U KAYECTB
MBILICHHSI, HEOOXOAUMBIX JJISl aJalTallid B COBpPEMEHHOM IHppoBoMm obmecTtBe. M3yuenue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTH MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JIENCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OCBOeHHE Kypca anredOpbl o0ecreurnBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIUXCA: OHH HCIOJB3YIOT JCAYKTUBHBIE H
UHIYKTHBHBIE PACCYXKACHUs, 0000IIEHNe W KOHKPETH3alWI0, adCTparupoBaHHE M aHAJIOTHIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTENBHON NeATeIbHOCTH
oOydJaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE  pEIIeHUE 3ajJad  SBJSeTCs — peaju3anueit
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIMIETo
0o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJep)KaTelbHO-MeToAuYeckue auHuM: «Yucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPRXEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux conmepkaTeIbHO-METOANYECKHUX JIMHUI pa3BUBACTCS Ha MPOTSIKEHUN TPEX JIET
U3yU4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMMH €ro JIMHUSAMH. B Xo1e n3ydeHus yaeOHOTo Kypca
00yJaromuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BATh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpamMmy yd4eOHOro Kypca «Airedpay BKIIOYEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEJICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYecKOro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIaICHUIO 00yJarOIIUMUCS OCHOB YHUBEPCAITBHOTO MAaTEMaTHYECKOTO SI3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
WHTETPUPOBAHHBIN XapakTep.

Coneprxanue JTMHUH «YHCITa ¥ BBIYUCIICHUS CITY>KAT OCHOBOM TSI TaTbHEHIIIETO H3YIEeHUS
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y  OOyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(OpMHPOBAHUIO YMEHHSI MOJB30BAThCS AITOPUTMAMHU, a TAKXKE NMPHUOOPETEHHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJIsi MOBCEJHEBHOM XM3HHU. Pa3BUTHE MOHATHA O YMCIe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMU M UPPANMOHATIHHBIMH YHCIIAMH,
dbopMHUpPOBAHUEM TIPEACTABICHUN O NEHCTBUTEIBHOM YHCIe. 3aBEPIICHHUE OCBOSHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHEMY 001IeMy 00pa30BaHUIO.

Conepxanue JAByX anreOpaueckux JHMHUH — «AnreOpanyecKkue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBAY» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCSI MATEMATHIECKOTO
ammapara, HeoOXOMMOTO JUTSl PEeIICHHS 3a7ad MaTeMaTHKH, CMEXHBIX TPEAMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro oOmiero obpa3zoBaHus y4eOHBIH MaTepHai
TPYNIUPYETCS BOKPYT pAalMOHAIBHBIX BBIpOKEHHH. Asnredpa JeMOHCTpUPYET 3HAYCHHE
MaTeMaTUKH KakK s3bIKa JJI [MOCTPOCHMSI MaTeMaTUYEeCKUX MOJelsied, OMHUCaHus MPOLECCOB U
SBJICHHM peasibHOr0 Mupa. B 3amaun oOydeHust anreOpe BXOASAT TaKKe JaIbHEHIIEe pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJIS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBBIKAMU JEAYKTUBHBIX paccyxnaeHuil. [IpeoOpazoBanue



CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIIOCOOHOCTEH K MaTeMaTHUYECKOMY
TBOPYECTBY.

Conepxanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIENIeHO Ha  TOJy4YeHHUe
00yyaroImyMuCs 3HaHUHN 0 PYHKIUAX KaKk BaKHENIIEeH MaTeMaTu4ecKoi MOAEIH Ul ONIUCaHUs U
UCCIICIOBaHMs PAa3sHOOOPa3HbIX IPOLIECCOB M SIBIEHUH B npupoae u oduiectBe. M3yuenue
Marepuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIONb30BaTh pa3IHMuHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ B (hOpMUPOBaHME IPEACTABICHUIN O POJIM MaTEMAaTUKU B Pa3BUTUH LIUBUWIN3ALUHU U
KYJIBTYpBI.

Cornacno yuebHOMY MIaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIH
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepikaHus: «Yucna © - BBIYMCICHUS,
«AnrebpanyecKue BBIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLUN.

Ha u3ydenue yue6HOro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 yaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yuciia ¥ BBIYHMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEX0]] OT OJHOH (POPMBI 3aNKCH APOOEH K JPYroi.
IloHsATHE PallMOHAIBLHOIO YHCIA, 3aIIUCh, CPABHEHUE, YIIOPAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue necTBUs ¢ pallMOHAIBHBIMU yKciaaMy. Penenne 3a1a4 U3 peaabHON IPAKTUKU
Ha 4acTH, Ha ApoOu.

CremneHp ¢ HaTypaJlbHBIM IOKa3aTeJIEM: OIPENEICHHE, NIPE00pa30BaHNE BBIPAXKEHUI Ha
OCHOBE OIpE/CTICHHUS, 3aUCh OOIBIINX Yncel. [IpomeHTsl, 3anich MPOIEHTOB B BUJE IpoOU U
JIpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaud Ha MPOLIEHTHI, PELICHUE 3aJau U3 pealbHOU
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB ACIMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATYPAIbHBIX YHACEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCJIE IIpsiMasi U 0OpaTHasi MPONOPLHMOHATBHOCTH.

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEX/Ty BEIMYMHAMU B BUJEe (hopMyibl. Berancienus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
IpaBuia MpeodpazoBaHKs CyMM U IPOM3BEACHUH, NPaBUiIa PAaCKPbITUA CKOOOK M MPUBEAECHUS
NOJOOHBIX CIIaraeMblX.

CBolicTBa CTENEHU C HATYPaJIbHBIM [TOKa3aTEJIEM.

OpHounenbl 1 MHOrowieHbl. CteneHb MHorouieHa. CliokeHHe, BBIUUTAHUE, YMHOXKEHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHHUsI M HEPABEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHHsI, IpaBUa MpeoOpa3oBaHUs ypaBHEHUS, PaBHOCUIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YpaBHEHHMH MO YCIOBUIO 3agaud. Pemienue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO0 YPABHEHUM.

JluneliHoe ypaBHEHHE C JBYMs NEpEeMEHHBIMH M ero rpadguk. Cuctema JIBYX JHMHEHHBIX
YpaBHEHMI ¢ JByMs NepeMeHHbIMH. PemieHue cucreM ypaBHEHHH CIOCOOOM IOACTAaHOBKH.
IIpumepsl penieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPaBHEHMII.

DOyHKIUHA

Koopaunara Toukn Ha mnpsmol. YucioBble NpOMEXYTKH. PaccrosHue Mexnay AByMs
TOYKaMHU KOOPAMHATHOU IIPSIMOM.

[IpsimoyronbHasi cucremMa KoopauHat, ocu Ox u Oy. AOcuucca U opJuHaTa TOYKHU Ha
KOOpAMHATHOM IuIocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBUcUMOcTel. [lonstue pynkuuu. I'papux Gynkun. CoiictBa GpyHkiuil. JInneinas
ynkumst, e€ rpaduk. I'paduk yskmun y = [x|. [paduueckoe penieHne THHEHHBIX YPaBHCHUI 1
CHCTEM JINHEWHBIX YPaBHEHHUI.

8 KUIACC



Yuciia 1 BbIYUCICHUA

KBanmparaelii koperb u3 4ymcia. lloHstue 00 wuppanwoHaIbHOM 4yuche. JlecaTnyHbie
npuOJIMKEHUST UPPALMOHANBHBIX Yncesl. CBOWCTBA apupMETHIECKUX KBAJIPATHBIX KOPHEH M HX
IPUMEHEHHE K IMpeoOpa30BaHUIO0 YHMCIIOBBIX BBIPAKEHUM M BBIYMCIEHUAM. JlelicTBUTEIbHBIE
qucia.

Crenens c 1esIbIM NTOKa3aresieM U e€ cBoicTBa. CTaHaapTHas 3alUCh YHCIIA.

Anredpanyeckue BbIPaKeHUs

KBaapatHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpandeckor napodbu. CroxeHue,
BBIUYUTAHNE, YMHOKEHHE, JIeJICHUEe airedpandeckux ApoOeil. PammoHanbHble BBIpaKEHUS M UX
npeoOpazoBaHue.

YpaBHeHusI U HePaBEeHCTBA

KBangpatHoe ypaBHeHue, ¢opmyrna KOpHEW KBaJIpaTHOro ypaBHeHHs. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHHEWHBIM U KBaapaTHbIM. Ilpocreiimme npoGHO-
pauuoHalIbHbIE YPABHEHUSI.

['padmyeckas MHTEpIpeTalns ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUH € IByMs IepeMeHHBIMU. [ [prMepbl pelieHus cucTeM HeJIMHEWHBIX YPABHEHU C IBYMS
IIEPEMEHHBIMH.

Pemenne TeKCTOBBIX 3a/1a4 alreOpanyecKiuM CocoOoM.

YucnoBble HepaBeHCTBA W HMX CBoMcCTBA. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOCUNIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OAHON mnepeMeHHOW. CucTtemsl
JIMHEVHBIX HEPABEHCTB C OJTHOU IEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGnacTs onpeneseHuss 1 MHOXKECTBO 3HaueHUH QyHKIHU. CriocoObl
3aanus QyHKIUH.

I'papux Qynxmuu. UYrenue cBoicTB ¢(yHKIMM 1o e€ rpaduky. Ilpumepsl rpadukos
(GyHKIMH, OTpa)aroluX peaabHble MTPOLECCHI.

@OYHKINY, ONMUCHIBAIOIINE MPSAMYI0 U OOpaTHYIO MPOMOPIMOHAIbHBIE 3aBUCUMOCTH, MX
rpaduku. Oynkmpn y = x2, y = x3, y = x, y=|x|. Tpaduueckoe pelieHne ypaBHEHHI U CHCTEM
YpaBHEHUM.

9 KJIACC

Yucsia v BbIYUCICHUSA

PanmonanpHble uncia, UppallMOHANbHBIE YHCIa, KOHEUYHbIE U O€CKOHEUHbIE JeCATUYHbIE
npodu. MHOXECTBO JIeHCTBUTENBHBIX YHCEN, JACWCTBUTENbHBIE YHCIA Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JTHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JIEHCTBUTEIBHBIX
yucen U KOOPAMHATHOM MPSMOM.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(pMETHUeCKUe AECUCTBUS C JACHCTBUTEIbHBIMU
YHUCIIAMH.

Pa3zmepsl 00bEKTOB OKPYKAIOLIETO MUPA, UTUTEIBHOCTD MIPOLIECCOB B OKPY>KAIOILIEM MUpE.

[TpubnnxEHHOE 3HAUYEHUE BEIMYUHBI, TOYHOCTh NpHOMMKeHHs. OKpyrieHue yucel.
[Ipukuaka v olieHKa pe3yJIbTaTOB BHIYUCICHUM.

YpaBHeHHUsS M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemienue ypaBHEHUM, CBOASAIIUXCS K TUHEUHBIM.



KBangpaTHoe ypaBHeHue. Penienne ypaBHEeHUM, CBOJAIIUXCS K KBaApaTHBIM. bukBagpaTHoe
ypaBHeHUE. [IpuMephl pelieHust ypaBHEHUM TPETbEl M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOKHTEIIN.

Pemmenne npoOHO-palioHanbHbIX ypaBHEHUH. Perienre TeKCTOBbIX 3aa4 aaredpanyecKum
METOJIOM.

VYpaBHeHHe C ABYMS NEpEeMEHHBIMH U ero rpaduk. PemieHune cuctem ABYX JTUHEWHBIX
YpaBHEHUN C JBYyMsl INIEPEMEHHBIMH. PemieHune cucreMm JABYX YpaBHEHHM, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOpoM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl YpaBHEHUH ¢
JBYMsI [IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyecKuM CriocoOoM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PelieHne JMHEMHBIX HEPaBEHCTB C OJHOW NEpPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEPaBEHCTB C OAHOW mepeMeHHOW. KBampatHele HepaBeHcTBa. ['paduueckass mHTEepHperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATHI BEPIIMHBI
napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

I'paduku pynkumit: y=kx, y=kx +b,y=k/x,y=x3,y= VX, y = |x| , 1 ux cBoiicTaa.

YuciioBbIe NOCI€I0BATEIBHOCTH U NPOTrPeCcCUm

[ToHsiTHEe YMCIIOBOM MOCTIEAOBATEIBHOCTU. 3aJjaHue TOCIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmyroit u popMyIion n-ro dieHa.

Apudmernueckas u reomerpudeckas rnporpeccuu. @opmysl #-ro wieHa apuPpmMeTHuecKoi
Y TEOMETPUYECKON IPOTPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300paxeHne 4jieHOB apUPMETHUECKON M TeOMETPUYECKOM IMporpeccuid TOYKaMu Ha
KOOPJAMHATHOU MJIOCKOCTH. JIMHENHHBIN 1 3KCIOHEHITUANBbHBIA pocT. CII0KHBIE MPOIIEHTHI.



INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMbBbI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAIIEMY POCCHUHCKON MAaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUHCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpa:KIaHCcKoOe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJHCHHUIO OOSI3aHHOCTEH TpaKAaHWHA W peallu3allid €ro Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPakIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OO0CYXXKJIEHUIO ITHUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTUYECKHUM MPUMEHEHHEM JOCTHKCHHUU
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEeMAaTUUYECKOTO 0O0pa3oBaHUs Ha MPOTSKEHUH BCel
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IeATeTbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUMH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYATHHOM TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CITOCOOHOCTBIO K DMOIMOHAJIBHOMY M JCTETHYECKOMY BOCHPHSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEN B NIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKa, NPHPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl YelIOBEYECKOW NeATeTbHOCTH, JTAloB €€ pa3BUTHS U
3HAUMMOCTHU JJIs Pa3BUTHUS LIUBUIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH U MAaTEMAaTHUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTCUIINMH HAaBBIKAMU
HCCIIeIOBATEIIbCKOM MeITeIIbHOCTH;

6) pusuveckoe BocnuTanue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHAJIBHOTO
Os1aromostyqusi:

TOTOBHOCTBHIO MPUMEHSTh MaTEMAaTHUECKUE 3HAHUS B HHTEPECAX CBOETO 37I0POBBS, BEICHUS
310pOBOT0 00Opa3a >KU3HU (3I0pOBOE MUTAHMUE, COATAHCUPOBAHHBIM PEKUM 3aHATUNA U OTIbIXA,
perynspHas (pu3ndeckass akTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBhIKa pedIeKCUU, TPU3HAHUEM
CBOETO IMpaBa Ha OMMOKY U TAKOTO e TpaBa JPYroro 4eJI0BeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHHWE MaTEeMaTHYECKMX 3HAHWM IS pelIeHUs 3ajad B 00JacTH
COXpPAHHOCTH OKpYXKaIOIIeH cpefpl, MIAHUPOBAHUS MOCTYIKOB W OLIEHKM HMX BO3MOXHBIX
MOCIIEACTBUIA ISl OKPYKAIOMIEH Cpebl, 0CO3HAHUEM TI00AIBHOTO XapaKTepa dKOJOTHYECKHIX
po0JIeM U yTeH UX PEIICHHUS;



8) aganTanus K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH 4Y€PC3 MPAKTUUCCKYIO JACATCIBHOCTh, B TOM YHCJIC YMCHHUC YUHUTHCA Yy APYTIHUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIMU U3

OIIBITA JIPYTUX;
HE00X0MMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHMI, B TOM 4ucie (GOPMYIHPOBATH UECH,
HOHATHS, THIIOTE3bl 00 OOBEKTaX M SBICHHUAX, B TOM YHWCIIE paHEe HEU3BECTHBIX, OCO3HABATH

neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BUTHE;
CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATh MPUHUMAaEeMble DPELICHUS W JEHCTBHS,
(dbopMyIHpPOBATh M OIICHUBATH PUCKHU H MOCIIEICTBH, HOPMUPOBATH OIIBIT.
METAINIPEAMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC yqeﬁnble JeHCTBUA

ba3oBble Jlornuyeckue JefcTBUA:

BBISIBJISITH U XApaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU MAaTEMaTHUYECKUX OOBEKTOB,
HOHATUH, OTHOLICHUH MEXAY MOHATHUAMH, (HOPMYIUPOBATH OIpPENEICHUs MOHITUH,
yCTaHaBJIMBATh CYLIECTBEHHBIH MPU3HAK KJIacCHU(UKALUU, OCHOBaHUS AJs1 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOT0 aHAIU3A;

BOCIIPUHUMATh, (hOPMYyIUpPOBaTh U MPEOOPa3OBBIBATh CY)KICHHS: YTBEPAUTEIbHbBIE U
OTpULATENIbHbIE, EMHUYHbIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MATEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (pakTax,
JNaHHBIX, HAOMIOACHMSIX W YTBEPXKACHUSX, MpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

JIeN1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, JETYKTUBHBIX M MHAYKTHBHBIX
YMO3aKJIFOUYEeHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3z0bupath 10Ka3aTeabCTBA MATEMAaTUUECKUX YTBEPKACHUH (TIPSAMBIE U OT IPOTUBHOTIO),
IPOBOJIUTH CaMOCTOSITEJIbHO HECIIOKHBIE JI0KA3aTeNIbCTBA MAaTEeMAaTUYECKUX (aKTOB,
BBICTpauBaTh apryMEHTALMIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, 00OCHOBHIBATh
CcOOCTBEHHBIE PaCCYXICHUS;

BbIOMpaTh crnoco0 pemieHust y4yeOHOM 3agaud (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOMpaTh Hanbosee NOAXOASAIMUN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KPUTEPUEB).

Ba3oBble ucciienoBatTe/IbCcKe AeiiCTBUA:

UCIIONIb30BAaTh  BOMPOCHl  KaK  HCCIENOBATENIbCKHI  MHCTPYMEHT  MO3HAHUSA,
dbopMynHupoBaTh BOMPOCHL, GUKCUPYIOIINE MPOTHBOPEUHE, TPOOIEMY, CAMOCTOSTEIIHLHO
YCTaHABJIMBATb UCKOMOC M JaHHOC, q)OpMI/IpOBaTB THUIIOTE3Yy, apTYMCHTUPOBATh CBOIO
MO3UIIMI0, MHEHHE;

NPOBOIUTH TI0 CaMOCTOSITEIPHO COCTaBICHHOMY IUIaHY HECJIOXHBIH AIKCICPUMEHT,
HEOOJIIIIOE HCCIICZIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXITYy COOO0I;

CaMOCTOSATENbHO  (popMynupoBaTh O0OOIIEHUS W  BBIBOJABI IO  pe3yjabTaTaM
HpOBe,Z[éHHOFO Ha6JHOI[eHI/ISI, HCCIICAO0BaHUA, OUCHUBATL AOCTOBCPHOCTL IMOJTYYCHHBIX
PE3ybTaTOB, BBIBOJIOB M 000OIICHHIA;



MPOrHO3UPOBATH BO3BMOKHOC PAa3BUTUC MMPOLCCCA, 4 TAKIKC BbIIBUTATH IMPCAITIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(OpMALMM, TAHHBIX, HEOOXOIUMBIX
JUIsl pELIEHNUs 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HH(OPMAIIHIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh OopMy MpecTaBiieHUss HHYOPMALIUY U WILUTIOCTPUPOBATH pelllaeMble 3a/1a4l
cXeMaMH, ArarpaMMaMu, HHOH TpaduKoil 1 MX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMyJINPOBAHHBIM CAMOCTOSITEIIBHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCTIPUHUMATEL ¥ (POPMYITHPOBATH CYKICHUS B COOTBETCTBUU C YCIOBUSIMHU U ICIISIMU
oOmIeHusi, SICHO, TOYHO, T'PAMOTHO BBIPaXKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTarT;

B X0Jie 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXAaeMOI TEMbI, IPOOIEMBI,
peliaemMoit 3a71aun, BbICKa3bIBaTh UJIEH, HAIICJICHHBIC HA TTOMCK PEIICHHS], COMTOCTABIIATh
CBOM CYXKJICHUS C CYXJACHHUSIMH IPYTHX YYACTHUKOB JMajiora, 0OHapy>KMBaTh pa3inyiue
U CXOJCTBO TO3WIMNA, B KOppEeKTHOU (opme (opMynupoBaTh pa3HOTIACHs, CBOU
BO3pAKEHNS,

MPEJICTaBISITh PE3YyNbTaThl PEUIeHHs 3a7aud, YKCIEPUMEHTa, UCCIeA0BaHUs, TPOEKTa,
CaMOCTOSITENIbHO BbIOMpAaTh (opMaT BBICTYIUICHUS C YUYETOM 3aJad MPE3CHTAlUU U
0COOEHHOCTEH ayAuTOpUH;

MOHUMATh M UCIIOIH30BaTh MPEUMYIIIECTBA KOMAHIHOW U HHAUBUAYATIbHON pabOTHI pU
pelieHnr yueOHbIX MaTeMaTUUECKUX 3a/1aY;

MPUHUMATH 11€JIb COBMECTHOM JIEATEIbHOCTH, TUITAHUPOBATh OPTaHU3aIUI0 COBMECTHOM
paboThl, pacnpeaessiTh BUIALI pabOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC U PE3yIbTaT
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIOCH;

y4acTBOBATh B IPYIIOBLIX (hopmax paboTsl (00Cyk1eHMs, 0OMEH MHEHHSIMHU, MO3TOBBIE
HITYPMBI U APYTHE), BEITOIHATH CBOIO YacTh PabOTHl U KOOPJAMHUPOBATH CBOU JICHCTBUS
C IPyTUMU YJIeHAMU KOMaHJbI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/ia B OOIIHI MTPOTYKT
10 KPUTEPHSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe el cTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTaBJIATh IUIAH, aJITOPUTM pELIeHHs 3ajJaud (WIM €ro 4acTb),
BBIOMpPATh CHoco0 pemeHus: ¢ y4€TOM MMEIOUIMXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUN C y4ETOM
HOBOW MH(pOpMaIuu.

CﬂMOKOHTpOJIb, IMOLMOHAIbHBINA HHTEJLJIEKT:

BJIJICTh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTta perieHus
MaTeMaTHUUYeCKOM 3aJ1auH;
MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3ZHUKHYTh IIPU PELICHHUM 3aJa4H, BHOCUTh
KOPPEKTUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJICHHBIX TPYJIHOCTEW;



® OIICHUBATh COOTBETCTBUE pe3yibTaTa AESATEIbHOCTH MOCTaBIEHHON LN U YCIOBUSM,
OOBACHATH IPUYNHBI JTOCTYXKEHHS I HEJOCTHKCHUS LIENTN, HAXOAUTh OLTHOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 7 kJjacce OOydaroUmMiics MOMYYHT CIEIYIOUIUE IMPEIMETHBIE
pE3yJIbTaThI:

Yucia 1 BIYMCICHUSA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHUs 4YHCIOBBIX BBIPAKEHUN, NPUMEHATH pa3HOOOpa3HbIE CIIOCOOBI U
OpuéMbl  BBIYUCIEHHUS 3HAYCHMH JpOOHBIX BBIPAXKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U
NeCATUYHbIE JPOOH.

[lepexonuTh OT 0AHOM (HOPMBI 3aMCH YUCEN K JIpYyrod (IpeoOpa3oBbIBAaTh NECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JIECATHYHYIO IPOOB).

CpaBHMBATh U YIOPSIOYMBATh pallMOHAJIbHbIC YUCIIA.

OxpyrisTh uncna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3ylbTaTa BBIYMCICHUHM, OLIEHKY 3HAUEHUN YUCIIOBBIX
BbIpaX€HHI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyMeHATh NPU3HAKU JETUMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJIbHBIX YHCEIL.

Pemars nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLUOHAIEHOCTBIO BEIMUUH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJbTAThl pEIICHUS 3a7a4
¢ Y4ETOM OrpaHUUYEHUI, CBSI3aHHBIX CO CBOMCTBAMM pacCMaTpUBaeMbIX OOBEKTOB.

AuredpanyecKkmne BbIPaKeHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0o MaTepuara.

Haxonuth 3HaueHNs OyKBEHHBIX BBIPQXKEHUN MTPU 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BeinonHsATe npeoOpa3oBaHus 11E€70T0 BBIPAKEHHsSI B MHOTOWIEH MPUBEAECHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbINOMHATE YMHOKEHHE OJHOYJIEHAa Ha MHOTOWIEH W MHOrOYlIeHa Ha MHOTOYIEH,
NPUMEHSTH (POPMYIIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcCylecTBIATh Pa3I0KEHUE MHOTOWIEHOB HA MHOMKUTEIH C ITOMOLIbIO BBIHECEHUS 32
CKOOKM 0OIIero MHOKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHEHHUs (HOpMyT COKpamEHHOro
YMHOXEHHUS.

[IpumensTh mpeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHs pa3IMyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATIbHOU MTPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNAMH Ul IpeoOpa3oBaHUs
BBIPAKECHMUI.

YpaBHeHUs1 1 HEPABEHCTBA

Pewats yiMHENHbIE ypaBHEHUS C OJHOW IEPEMEHHOW, NMPUMEHss MpaBWIa IIepexona OT
UCXOJHOIO YypaBHEHUS K PpPaBHOCWIBHOMY eMy. IIpoBepsTh, sBi€TCSd 1M YHUCIO KOPHEM
YpaBHEHMSI.

[TpumensTH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH U X CUCTEM.



[TonGupats mpuMepsl Map YUCEI, SBISIOLIMXCS pEIIEHUEM JTMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CrpouTh B KOOPAMHATHON IIJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JABYMS
HEPEMEHHBIMHU, NOJIb3YACh I'paMKOM, IPUBOIAUTH IPUMEPHI PELICHUS YPABHEHUS.

Pemare cucreMbl IByX JIMHEHHBIX YpPaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WJIM CHUCTEMY JIMHEHHBIX YpaBHEHHMM IO
YCIOBUIO 3aJla4¥, WHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJadd IOJy4YEHHBIN
pe3yJbTarT.

DOyHKIUUHA

N300paxarb Ha KOOPAMHAaTHOW NPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alllCbIBaTh YHCIOBBIE IPOMEXKYTKH Ha
aJreOpanyeckoM s3bIKe.

OtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM 10 33JaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHBIX QyHKuuid. CTpouts rpaduk GyHKIMH y = [X|.

OnuceiBaTh € IOMOIIBIO (YHKIMHA M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOsHME, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, NPOU3BOJIUTENIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduyeckuii crocod NmpeicTaBiIeHUs M aHAIW3a UHPOPMALMU, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMAIUIO U3 IPa(QUKOB PeabHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xoniy oOyueHuss B 8 kJiacce 0oOydarOmMICS TOJYYUT CIEAYIONIHAE TMPEIMETHBIE
pe3yabTaThI:

Yuciia ¥ BbIYUCICHUA

Hcnonp30BaTh HayallbHBIE TPEJCTABICHUS O MHOXXECTBE EHCTBUTENBHBIX YHCEN AJIA
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HW300pa)kaTh [EHCTBUTENbHBIE YUCIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHsATh TOHATHE apU(pMETHYECKOTO KBaJPATHOTO KOPHS, HAXOAUTh KBaJpaTHbIC
KOPHH, UCHOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH IPeoOpa30oBaHus BhIpAKEHHH,
COJIepKalIMX KBapaTHbIE KOPHU, UCIIOJIb3Yysl CBOMCTBA KOPHEM.

Hcnonp3oBaTh 3amucu OONBIIMX W MaJBIX YHUCET C TMOMONIBIO JECATHYHBIX Npo0el u
creneHel uncina 10.

Auredpanyeckune BbIPaKeHUs

[IpyuMeHsTh TOHSATHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIINOJIHATh MpeoOpa3oBaHUs
BBIPAKEHHM, COAEPIKALUX CTEIEHH C LIEJIBIM ITOKA3aTeIIEM.

BhIMONHATE TOXJIECTBEHHBIE NMPEOOpa30BaHMs PALMOHAIBHBIX BBIPQKEHUH Ha OCHOBE
IpaBuiI JEMCTBUN HAaJL MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH HA MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUH JIJIs pEIIeHUs Pa3IMUHBIX 337a4 U3 MaTeMaTUKH,
CMEXHBIX IIPEIMETOB, U3 PEAIbHON IIPAKTUKH.

YpaBHeHHUsS M HEpaABEHCTBA

Pemare nuHelHbIe, KBaApaTHbIE YPABHEHUS U PALIMOHAIBHBIC YPABHEHHS, CBOASAIIMECS K
HUM, CUCTEMBI IByX YPAaBHEHUH C IBYMs [ICPEMEHHBIMH.

[IpoBoauTh NMpOCTENIINE UCCIEAOBAHUS YPABHEHUM U CUCTEM YPaBHEHHUH, B TOM YHCIIE C
IpUMEHEHHEM rpauyecKuX MpeicTaBIeHUH (YCTaHaBIMBaTh, UMEET JI YPaBHEHHE WU CUCTEMa
YPaBHEHMH pPELIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoUee).



[TepexoauTh OT ciOBeCHOW (GOPMYIHPOBKH 3afaud K €€ anreOpandecKkod MoJenu C
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMbl YypaBHEHWIl, HWHTEpPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33/1a4y MOJyYEHHBIN pe3ysbTar.

[TprMeHATH CBOWMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOM MEPEeMEHHOM M MX CHCTEMBl, JaBaTh IpadUUYEcKyl0 HIUTIOCTPALIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUUHA

[ToHumaTh U UCIOJIB30BaTh (DYHKIMOHAIBHBIC TOHATUS U A3bIK (TEPMUHBI, CHMBOJINYECKUE
0003HaueHMsT), ONPENENATh 3HaUeHUE (PYHKIMH 110 3HAaYEHUIO apryMeHTa, OIpeJelsiTh CBOWCTBA
dbyHKIMY 10 e€ rpaduky.

Crpouts rpaduku 3eMeHTapHbIX (YHKINN BUIA:

y=k/x,y=x2,y=x3y=[x|, y= VX, OIHCHIBATH CBOMCTBA YHCIOBOM ¢byHkuuu no eé
rpaduxky.

K konmy oOyuenuss B 9 kjacce oOydaroumuiics MHOJYYUT CIEIYIOLIUE MpEeIMETHbIE
pe3yJIbTaThl:

Yucia ¥ BbIYMCICHHSA

CpaBHMBATh U YHOPSIOUYMBATh pallMOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

BeimonuaTe apudmeTrueckue IeHCTBUS ¢ pallMOHAIBLHBIMU YHUCIAMHU, COYETasi YCTHbIC U
MUCbMEHHbIE TPUEMBI, BHIIIOJIHATH BBIYUCIIEHUS C UPPAL[MOHATIbHBIMU YHCIAMH.

HaxonuTh 3HaueHus CTENEHEN ¢ 1EeJbIMU [10Ka3aTeIsIMU U KOPHEH, BHIYUCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPA)KEHU.

OKpyrisiTh JNEWCTBUTEIBHBIE YHCIIA, BBINOIHATH NPUKUAKY pPE3yJbTaTa BBIYUCICHHM,
OLICHKY YHMCJIOBBIX BBIPQXKEHUH.

YpaBHeHusI 1 HepaBeHCTBA

PemaTs nuHeliHbIe ¥ KBapaTHbIE ypaBHEHUS], ypaBHEHUS, CBOIALIMECS K HUM, IPOCTEHIIINE
JpOoOHO-pallOHAIbHBIE YPaBHEHUS.

Pemars cuctemsl IBYX JIMHEWHBIX YPAaBHEHMH C JBYMsI IEPEMEHHBIMU U CHCTEMBI IBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISETCS JIMHEUHBIM.

Pemats TekcToBble 3amaun anreOpayeckUM CIOCOOOM C TIOMOIIBIO COCTaBJICHHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IByMs IIEPEMEHHBIMHU.

ITpoBoauTH MpOCTENIINE UCCIEA0OBAHNS YPABHEHUIN U CUCTEM YpaBHEHHUM, B TOM YHCIE C
pUMEHEHHEM TpaduUecKiX IpeCTaBIeHU (YCTaHABINBATh, UIMEET JIM YPaBHEHUE UITU CHUCTEMA
YpaBHEHUH pellIeHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPAaBEHCTBA, M300pa)kaTb peELICHHE
HEPABEHCTB HA YMCJIOBOM MPSIMOM, 3alIMCBHIBATh PEIIEHUE C IIOMOIBIO CHMBOJIOB.

Pemath cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIUE KBAAPAaTHOE
HEPAaBEHCTBO, M300pa)kaTh PELICHHE CHUCTEMbl HEPABEHCTB HAa YMCJIOBOM MPSMOIl, 3alHMChIBATh
pEIIEHNE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEILIEHNUH PA3IMYHBIX 3a7ad.

DOyHKIUUHA

Pacnio3HaBaTh (pyHKIMM H3ydeHHBIX BUJOB. [IoKa3bIBaTh CXEMATHYECKH PACHIOIOKEHHUE HA

KOOPJMHATHOM TUIOCKOCTH TpadukoB PyHKIMIA BUA: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

¢y=x3y=\xy= |x|, B 3aBHCHMOCTH OT 3HaYCHHH KOI((DHUIMEHTOB, OMKCHIBATH CBOWCTBA

G YHKIIHA.



Ctpouts 1 nM300paXkaTh CXeMaTW4YeCKH TpadUKH KBAAPATUYHBIX (YHKIHHA, OMHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA 1O UX TpaduKam.

Pacnio3naBate KBagpaTH4HYIO (GYHKIHUIO 110 (hOpMYyJIe, IPUBOJUTH IPUMEPHI KBaPATUIHBIX
GyHKIMI U3 peaTbHOM KHU3HU, PU3NKH, TEOMETPUH.

YuciioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacno3naBate apu(METHUECKYI0O M TEOMETPUYECKYIO MPOTPECCUU MPU PasHBIX CIIOCO0ax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHUS C HWCIONB30BaHUEM (OPMYJ N-TO YieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrPecCuii, CyMMBI IIEPBBIX N YJICHOB.

N300pakaTh 4ieHbl NOCIE0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemate 3agaun, cBA3aHHBIE C YMCIOBBIMH MOCIIEIOBATEIBHOCTSAMH, B TOM YHCJIE 3a]1a4U U3
peanbHON )KU3HU (C UCTIOJIB30BaHUEM KaJIbKYIATOPA, IIU(POBBIX TEXHOIOTHHN).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/m Konrposbnsie  IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsI
pecypchl
| Yucma v BeruncieHusa. PanmoHansHble 75 | bu6nmorexa LIOK
qucia https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
2 A 2 1
ArCOPANTICCKHC BIPWKCHHA ! https://m.eds00.ru/7f415b90
bubnuoreka [{OK
2 1
3 ¥ PaBHEHIs H HEPABCHCTBa 0 https://m.eds00.ru/7f415b90
bubnuoreka [{OK
4 Koopunarst u rpaduki. Gyniuun 24 ! https://m.eds0o.ru/7f415b90
bu6mmoteka IIOK
I1 1
> OBTOpEHHE It 0bobente 6 https://m.eds00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10
1 102 5 0

I[TPOT'PAMME



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne i/l Konrpoabnbsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI pecypeni
| Yucna u Beiuncnenus. Kpagparaeie 15 bu6nmmoreka [IOK
KOpHH https://m.edsoo.ru/7f417at8
) Uucna u Berauciieans. CTEIEHb ¢ LEIbIM 7 bubnunoreka LIOK
[I0Ka3aTeieM https://m.edsoo.ru/7f417af8
3 AnreOpandyecKue BhIpaKCHUS. 5 | bubnnorexa [JOK
KBanpatHbiii TpéxuiieH https://m.edsoo.ru/7f417at8
4 AnreOpanyecKue BbIpaKCHUS. 15 | bubnnoreka [JOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417at8
5 YpaBHeHus v HepaBeHCTBA. KBagpaTHbIe 15 | bubmuoreka [IOK
YpaBHEHHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnmnoreka [JOK
ypaBHEHUH https://m.edsoo.ru/7f417af8
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 12 1 E:tfi?/ﬁiﬁlsi(.)riﬂ f417af8
bubmmnorexka HOK
8 PYHKIHH. OCHOBHEIE MORSTIL . https://m.edS(])_f).ru/7f4l7af8
bubnmnorexa [JOK
? Py, HHcaoRbE QYKL ? htms://m.eds,(])lo.ru/7f417af8
bu6muoreka [JOK
10 HowTopetie it 0Godmerne 0 2 htms://m.edsi.runm17af8
OBUIEE KOJIMYECTBO YACOB I10 102 6 0

[MPOT'PAMME



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne | HaummeHoBaHme
(undposbie)
n/ pasgeqoBuTeM  Beer Konrpoasn — IIpakruuec
oOpa3oBaTe/ibHbIE
n NporpaMmel 0 ble padoThI KHe padoThl
pecypchbl
q
Bﬁzﬁifmuﬂ bu6mmoreka [IOK
1 I[eﬁCTBHTem;HHe 9 https://m.edsoo.ru/7f41
9d08
qycia
VYpaBHeHus u
HEpPaBEHCTBA. bubnnoreka [JOK
2 YpaBHeHus ¢ 14 1 https://m.edsoo.ru/7f41
OJTHOH 9d08
MepeMEeHHOM
v
Hfa;;e;ii; bubmuorexa [JOK
3 CH‘Z:TGMH ' 14 1 https://m.edsoo.ru/7f41
y 9d08
ypaBHEHUU
YpaBHeHus u bu6mmoreka [IOK
4 HEpaBEHCTBA. 16 1 https://m.edsoo.ru/7f41
Hepasencrpa 9d08
bu6mmoreka [IOK
5 DOyHKIIUH 16 1 https://m.edsoo.ru/7f41
9d08
YucnoBbie bu6nmoreka [JOK
6 MOCJIe0BaTEIbH 15 1 https://m.edsoo.ru/7f41
OCTH 9d08
IT
o g;goiij:;e’ bub6nuoreka [IIOK
7 CHCTC”:MIB; 8 1 https://m.edsoo.ru/7f41
nasat 9d08
3HAHHI
OBIIEE
KOJIMYECTBO
YACOB IIO 102 6 0
I[TPOI'PAMME

MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOM ITPOT PAMMBI



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

1

Yucna v BEIUUCICHUS

1.1

1.2

1.3

BrimonaaTs , coucTasa YCTHBIC u IIUCBbMCHHBIC HpI/IéMBI,

apI/I(i)MCTI/I'-IeCKI/Ie I[CFICTBHH C paliMOHaJIbHBIMHU YHCJIaMU

Haxomuth  3HaYeHWs  YHUCJIOBBIX  BBIPOKCHUH,  NPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUEHU N TPOOHBIX

BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE pOoOH

[lepexomuts OT omHOM (opMBI 3amucu 4YHWcen K APyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO  JpoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JCCATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATHUYHYIO IpO0Bb)

1.4
1.5

1.6

1.7

CpaBHUBATH U YIOPAIOUYNBATH PAllMOHAIbHbBIE YHCIIA
OKpyriasTh unucia

BBINOMHATE NPUKHUIKY U OUEHKY PE3YyJbTaTa BBIYUCICHHUH, OLEHKY
3HQUEHUW YUCJIOBBIX BBIPAKECHUN. BBINONHATH JOEUCTBUS €O

CTCIICHAMM C HAaTypPaJIbHBIMU IMOKAa3aTCIIsIMU

IIpuMeHATh NpU3HAKH JEIMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATYpaJIbHBIX YUCCII

1.8

Pemate  IpakTUKO-OPUEHTUPOBAHHBIE  3aayd, CBA3aHHBIE C
OTHOLIEHWEM  BEIWYMH,  I[PONOPLUMOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, HWHTEPIIPETUPOBATh PE3YJIbTAaThl pELICHUS 3a7ad ¢
Y4E€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB

2.1

AnreGpanyeckue BbIpaKeHHs

Hcnonp3oBarh anreOpanyeckyrd TEPMHHOJIOTHIO U CHUMBOJHKY,

MNPUMCHATH e B nponecce OCBOCHUA yqe6H0ro MaTepuaia

22

HaxonuTe 3HadyeHHss OYKBEHHBIX BBIPQKEGHUH MpHU 3aJaHHBIX

S3HAYCHUAX IMEPEMCHHBIX

2.3

BremonHaTe mpeoOpazoBaHUs IENOr0 BBIPAXKEHHS] B MHOTOWIECH

MIPUBEICHUEM TTOIOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK




24

BBINOIHATE YMHOKEHHE OJHOWICHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWIEH, IPUMEHATH (OPMYJIBl KBajapaTa CyMMBbl M KBajapaTa

Pa3sHOCTH

2.5

OcymliecTBIATh  PA3/I0)KEHHE MHOTOWIEHOB HA MHOXUTEIU C
MIOMOIIBIO BEIHECEHHS 32 CKOOKU OOIIEr0 MHOXKHTEJS, TPYIIUPOBKH

CJIaraeMbIX, IPUMEHEHHS POPMYIT COKPAIIEHHOTO YMHOKEHHUS

2.6

2.7

[TpuMmeHsTH NpeoOpa3oBaHKsI MHOTOUJIEHOB IS PEILCHUSI Pa3IMUHBIX
3a/1a4 U3 MaTEeMaTUKH, CMEXHBIX IIPEMETOB, U3 PEAIBHON ITPAKTUKHU
Hcnonbs30BaTh CBOMCTBA CTENEHEW C HATYpPaJbHBIMU INOKA3ATEISAMU

JUTsI IpeoOpa3oBaHusl BhIpAXKEHUN

ypaBHeHI/IH 1 HCPAaBCHCTBA

3.1

3.2

Pemate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIBHOMY €MY.

IIpoBepsITH, SIBIAETCS JIM YUCIO KOPHEM YPABHEHUS

[IpumensaTp rpaduveckue METOAbl TPU PEIICHUH JIHMHEHHBIX

YPaBHEHHUH U X CUCTEM

3.3

34

3.5

[TonGupars mnpuMepsl Hap YHCEN, SBISIOLNIMXCS  pPELIEHuEM
JIMHENHOTO YPAaBHEHUS C IBYMsI IEPEMEHHBIMA

Ctpouthb B KOOPAMHATHOM MIIOCKOCTH rpaUK JMHEHHOTO ypaBHEHUS
C IByMsl IEPEMEHHBIMU; MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI
peLIeHUs] ypaBHEHUS

Pemate cucteMbl JByX JIMHEWHBIX YpPaBHEHMH C  JByM:A

NEpEMCHHBIMHU, B TOM YUCJIC I‘pa(bI/I‘leCKI/I

3.6

4.1

CocCTaBIiATh U peIIaTh JUHEHHOE YPABHEHNE UM CUCTEMY JIMHEHMHBIX
YPaBHEHUH I10 YCIOBUIO 3a1a4U, UHTEPIIPETUPOBATh B COOTBETCTBUU

C KOHTEKCTOM 3a/1a4! MTOJIY4EHHBIN pe3yiabTaT
Koopaunats! u rpapuku. OyHkium

N3o0pakath HA KOOPIWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbI, 3aIlMCHIBATH

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6panqec1<0M SA3BIKE

4.2

OtMmeuath B KOOpHHHaTHOfI IINIOCKOCTH TOYKH II0 3aJaHHBbIM

KOOpAMHATaM

4.3

CrpouTts rpaduku TMHEHHBIX QyHKIMNA. CTpoUTh rpaduk GYyHKIUHU Y

= x|




4.4

OnuceBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHMYECTBO,

CTOUMOCTB, ITPOU3BOANTCIBHOCTE, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKINH 110 3HAYSHHIO €€ apryMeHTa

4.6

8 KJIACC

Kox
NpoBePsSIEMOro
pe3yabTara

[Tonumarpy rpaduueckuii crmoco0 TMpencTaBiICHUS M aHalu3a
uHpOpPMAaLIUY, W3BIEKATh M HHTEPIPETUPOBATh HWH(GOPMAIMIO U3

rpayKoOB peaibHbIX MPOLECCOB U 3aBUCUMOCTEH

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3oBaHus

1

Yucna ¥ BRIYUCICHUS

1.1

1.2

Hcnonp30BaTh  HayajbHbIE  MPEACTABIECHUS O  MHOYKECTBE
JICHCTBUTEIIBHBIX YNCEI I CPAaBHEHHUSI, OKPYTJICHUS U BBIYMCIICHH,
n300pakaTh JEMCTBUTENBHBIE YHUCIIAa TOYKAMU HAa KOOPIWHATHOM
IPSAMOI

[IpumeHsTh TOHATHE apU(PMETUYECKOTO0 KBaJpPaTHOIO KOPHS,
HaXO/JUTh KBaJpaTHblE KOPHM, HCIOJIB3YSl NPH HEOOXOIUMOCTH
KQJIBKYJISATOD, BBIITOJIHATh peoOpa3oBaHus BBIPAKECHU,

COACPpKANX KBAAPATHBIC KOPHH, UCIIOJIb3Y CBOMCTBA KOpHeﬁ

1.3

Hcnonp30BaTh 3amucu OONBIIMX W MAallbIX YHCEI C IMIOMOIIIBIO

JECATUYHBIX Tpo0ei u cTeneHei uncna 10

AnrebpanuecKue BbIpaXKEHUS

2.1

[IprMeHATh MOHATHE CTENEHU C LENBIM I1OKA3aTENIEM, BBIIOJIHATh
npeoOpa3oBaHMsl BBIPAKEHUM, COACPIKAIIUX CTETICHH C IICJIBIM

IIoKa3aTcjieM

2.2

BBIMONHATE  TOXJECTBEHHBIE MPeoOpa3oBaHUs  pallMOHAIBHBIX
BBIDAKEHMI Ha OCHOBE MPABWI JCWCTBUM HAJ MHOTOWICHAMH H

anreOpanyecKuMH JpoOsMu

2.3

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIN

24

[TpuMeHsTH TpeoOpa3oBaHusl BRIPAKEHHUH I PEIICHUS PAa3THYHBIX

3aaa4 U3 MaTEMaTuKn, CMCXKHBIX IMIPEAMETOB, U3 peanLHoﬁ IMPAKTUKHN




YpaBHEHUS 1 HEPABEHCTBA

3.1

Pemrats .]'IPIHCIZHBIG, KBaJApaTHbIC YpaBHCHHUA W palHdOHAJIbHBIC
YpaBHCHU:A, CBOOAIIUCCA K HUM, CUCTEMbI IBYX ypaBHeHI/Iﬁ C IBYyMs

NEPEMEHHBIMHU

3.2

33

[IpoBoauTh TpOCTEUIINE MCCIEIOBAHUS YPAaBHEHUHM M CHUCTEM
yYpaBHEHHW, B TOM UYHCIE€ C TPUMEHEHHEM TIpadUUIECKUX
npeJcTaBlICHU (YCTaHaBJIUBATh, UMEET JIU YPaBHEHHE WJIM CHCTEMA

YPaBHEHUH pEILIEHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE)

[lepexomuTh OT cioBecHOW (QOPMYIHpPOBKM 3amaunm K &
anredpanvyeckoil MOAENU C OMOIIbIO COCTaBJICHHS YPaBHEHHS U
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTCKCTOM 3aJa4H HOJ'Iy‘-I@HHLIﬁ pe3yiibTaTt

3.4

[IpuMeHATh CBOWMCTBAa YHCIOBBIX HEPABEHCTB [UJIsl CPAaBHEHUS,
OLICHKH, pelIaTh JIMHEWHbIE HEPABEHCTBA C OAHOW NEPEMEHHOM U MX
CHUCTEMBI, J1aBaTh rpauUIECKyIO WILUTFOCTPAIIMIO0 MHOYKECTBA PEIICHUN

HCPABCHCTBA, CUCTCMbI HCPABCHCTB

OyHKIMU

4.1

4.2

9 KUIACC

[ToHumMaTh W HCMONB30BaTh (YHKUMOHAIbHBIE TMOHATHS M S3BIK
(TepMHUHBI, CUMBOJMYECKHE O003HAYEHMsI), OIpPENEISITh 3HAUECHUE
(GYHKLUU 110 3HAYEHUIO apryMEHTa, ONpeAessTh CBOUCTBA (DYHKIIMU
o e€ rpapuky
Crtpouts rpaduku 3J€MEHTapHBIX PYHKIMH BUJA:

y=k/x

kix
, Yy =x%,y = X, y = [X|, onuchIBaTh CBOICTBAa YMCIOBON (PYHKIIMHU 1O €€

rpaduxy




Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yyucia U BEIUMCIIEHUSA

CpaBHI/IBaTb " YIIOPAA0YMBAaTh pPAlMOHAJIBHBIC M HpPpallMOHAJIBHBIC
qucia

BrimonaaTs apI/I(bMeTI/I‘ICCKI/Ie ,Z[GflCTBPIiI C palliOHAJIbHBIMH YUCJIAMU,
Co4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUS C
HppauOHAJIbHBIMU YK CJIaMU

Haxogute 3HaueHUs CTEIIeHEeH ¢ OCJIBIMH IMOKAa3aTCIAIMHU U KOpHeﬁ,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/Iﬁ

OprTJ'ISITL HeﬁCTBHTeHBHLIC qucijia, BBIIIOJIHATD IMPpUKUIKY

pe3yibTara BLIqHCHGHHﬁ, OLICHKY YHUCIIOBBIX BI)Ipa)KeHI/Iﬁ

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOJAIIUECA K HUM, HpOCTCfIIJ.IPIG Z[p06HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cucTemsl IByX JTMHEHHBIX YPAaBHEHHM C JBYMS IEPEMEHHBIMU
U CUCTEMBI IBYX YPABHEHHH, B KOTOPBIX OJHO YPABHEHUE HE SIBIIAETCS

JIMHENHBIM

2.3

24

Pemate TekCTOBBIE 3a7aUM AIreOpandecKuM CIIOCOOOM C TTOMOIIBIO
COCTaBIICHUS] YPaBHEHUS WJIM CHUCTEMBI JIBYX YpaBHEHHH C JByMs

NEPpEMCHHBIMU

[IpoBOAUTE MIPOCTEHIINE WCCIECIO0BAaHUA YPAaBHECHUM M CUCTEM
YpaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUYEeCKUX
Mpe/ICTaBICHUI (HalpuMep, YCTaHABIIMBATh, UMEET JIM YpaBHEHUE

WM CHCTEMA YPaBHEHHM pelIeHus], €ClIi UMEET, TO CKOJIBKO)

2.5

Pemlare  nuHEMHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
n300pakaTh PEIICHHE HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3aITMChIBAThH

pPEIICHUE C MTOMOIIIBKO CHUMBOJIOB

2.6

Pemrate cucTeMbl JHHEHHBIX HEPABEHCTB, CHCTEMBI HEPAaBEHCTB,
BKITIOYAIONIME KBAJPaTHOE HEPABEHCTBO, HW300pakaTh peIICHHUE
CHUCTCMbI HCPABCHCTB HaA JUCII0OBOU HpHMOﬁ, 3aIlIMCbIBATh PCIICHUC C

IIOMOIIbIO CHUMBOJIOB




2.7

Hcmonbs30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

3.1

OyHKIUU

Pacno3HaBath  (QyHKUMH  W3ydeHHbIX  BHIOB.  [loka3biBaTh
CXEMaTHUYECKH pACHOJOXKEHHE Ha KOOPAMHATHOH  IUIOCKOCTH
rpa¢pukoB QyHKuui Buma: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HA4eHUH KOX(P(PHUIMEHTOB, ONMUCHIBATH CBOWCTBA

GyHKIHMA

3.2

33

34

4.1

Iloxa3piBaTh CXEMAaTHYECKH PpACIIOIOKEHHE Ha KOOPIMHATHOM
IJIOCKOCTH TpadukoB GyHKIMHM Buga y = VX, y = [X| U onmuchIBaTh
CBOICTBa PYyHKIIMIA

Crpouth M u300paXkaTb CXeMaTU4YeCKH TIpadUKH KBaJApaTHUYHBIX
(GyHKUUH, OMMCHIBATH CBOMCTBA KBAaAPAaTHYHBIX (QYHKIUH MO HuX
rpadukam

Pacnio3HaBaTh KBaJIpaTuuHyro (YyHKIHIO 1O (GopMyIe, NMPUBOJUTH
IpUMEpPbl KBAJPAaTUUHBIX (DYHKIMH M3 peasbHOM KU3HH, (U3UKH,

T€OMETPUH
Apudmerndeckas 1 reoMeTpudecKas Iporpeccuu

Pacno3naBaTh apu(METHUECKYI0 UM TE€OMETPUYECKYIO IMPOTPECCUU

IIPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

4.4

BBINONMHATE BBIYUCIIEHUS C HCIOJB30BaHHEM (OpPMYN n-r0 4jeHa
apu(MeTHUECKOH U reOMEeTPUIECKOi Mporpeccuii, CyMMbI IEPBBIX N
YJIEHOB

N300pakaTb ~ wieHbl  TOCJIEIOBAaTENILHOCTH  TOYKAMHU  Ha
KOOpPJMHATHOM TNIOCKOCTH

Pemats 3amaun, cBsI3aHHBIE C YUCIOBBIMHU M1OCJIEIOBATENLHOCTSIMH, B
TOM 4YHCJIE€ 3aJaud U3 pEAIbHOM XKH3HU (C HCIIOIb30BAaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 31eMeHT coepKAHUSA
1 Hucna u BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0/ OT OJHON (hOPMBI 3aMUCH
1.1 npobeit k apyroil. [loHsTHE palMoHaNbHOrO 4YMCIA, 3alKCh, CPaBHEHUE,
YHOPSAA0OYMBAHUE PALIMOHATIBHBIX YHCE
1o Apudmerndeckue eWCTBUS C pallMOHATIBHBIME YUCIIaMu. Pemenne 3anaq u3
. peanbHON MPAaKTUKU HA YaCTH, Ha IpooH
13 CreneHb C HaTypajbHBIM IIOKa3aTelleM: ONpeieNieHHe, NpeoOpa3oBaHUe
. BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IporeHThI, 3aMCch MPOLIEHTOB B BUAE ApoOM M IpoOH B BHIE MPOILEHTOB.
' Tpu ocHOBHBIE 3a/1a4y Ha NIPOLIEHTHI, PELICHHE 3a]a4 U3 PEAJIbHOM TPAKTUKU
r [IpumeHeHne NpPHU3HAKOB JIE€IMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
. HaTypaJIbHBIX YHCEI
L6 PeanbHble  3aBHCHMOCTH, B TOM 4YHciae TpsMas U oOpaTHas
' MIPOINOPLIMOHAIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
1 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycTrMBbIe
' 3HAUEHUS IEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEXJy BeIMYMHAMU B BUAE (OPMYIHI.
' Brraucnenust mo popmynam
53 [IpeoOpa3oBanre OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO pPaBHbIE
' BBIPAKEHUS
2.4 CBolicTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y OpnHowiensl 1 MHOrouIeHbl. CTeneHb MHOTOWIeHa. CoKeHne, BhIYUTaHuE,
' YMHOXEHHE MHOTOYJIEHOB
@opMysbl COKpAIIEHHOTO YMHOXKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pasHoctu. @opmyna pa3HOCTH KBaApaToB. Pa3nokeHWe MHOTOYJIEHOB Ha
MHOXKHUTEIN
3 VYpaBHeHUs




31 VYpaBHeHHe, KOpEHb ypaBHEHHUs, MpaBWia MpeoOpa3oBaHHs ypaBHEHUS,
' PAaBHOCUIIBHOCTh YPaBHEHUM
32 JIuHeiHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
. YpaBHEHUS, pEUICHUE JIUHEHHBIX YpaBHCHUN
33 CocraBneHre ypaBHEHUH 1O YCIOBHIO 3a/1a4i. Pelenne TeKCTOBBIX 3aa4 ¢
. IMOMOIIBIO YPABHEHHI
34 JluneliHOE ypaBHEHHUE C IBYMS IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JByMs NepeMEHHbIMU. Pemenue
3.5 CHCTEM ypaBHEHUH CIIOCOOOM MOACTaHOBKU. [IpuMephl peleHns TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHM
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touku Ha npsiMoi
42 Uucnoble MPOMEXYTKH. PaccTosiHue MKy ABYMSI TOUKaMU KOOPAMHATHOU
' IpsAMON
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opaAuHATA
' TOYKH Ha KOOPJAUHATHOM TUIOCKOCTH
44 ITpumeps! rpadukoB, 3a1aHHbIX GopMmynamu. UTeHne rpauKoB pealbHbIX
. 3aBUCUMOCTEHN
4.5 ITonsarue gpynkuun. I'papux ¢pynkuuu. CroiicTBa QyHKIHIMA
4.6 Jluneiinas Gynkuus, eé rpaduk. I'papux pyHkuum y = [X|
47 I'papuueckoe pelmieHHe JMHEWHBIX YpaBHEHUM M CUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHMS
1 Yucna u BIYUCTIECHUS
. KBanpatusiii kopeHbp u3 uyucna. [loHstue o0 upparroHaIbHOM YHCIIE.
' JlecsaTHuHbIe TPUOJINKEHUS UPPALMOHATIBHBIX YHCEI
CgoiicTBa apuMETHYECKUX KBAJAPATHBIX KOpPHEH M HMX MPUMEHEHHE K
1.2 peoOpa30BaHUIO YHUCJIOBBIX BBIpaKCHU I u BBIYUCIICHUSIM.
JleicTBUTENbHBIC YKCTIA
1.3 CreneHb ¢ 1enbIM nokaszaTesneM u €€ cBoiicTBa. CTaHIapTHAs 3aMKUCh YUCa




2 Anrebpandeckue BoIpaKEHUS

51 KBanpaTtHblii TpEX4seH, pa3IoKEHHE KBAaJpaTHOIO TpEX4YIeHA Ha
' MHOXKHUTEIN

2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO aJireOpanveckon qpoou

2.3 Crnoxenue, BBIYMTAaHHE, YMHOXKECHHE, JICTICHUE alNre0pandeckux Ipoodei

24 PannonanbHble BbIpayKEHUS U X IIPe0Opa3oBaHue
3 YpaBHEHUs 1 HEPABEHCTBA

31 KBagpatHoe ypaBHeHHe, (opMyna KOpHEH KBaJpaTHOIO YpaBHEHMS.
' Teopema Buera

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JMHEWHBIM U KBAIPATHBIM

33 [Ipocreiimume qpoOHO-paLOHaAIbHBIE YpaBHEHUS

I'paduueckas nHTEpHIpETAIUS YPAaBHEHUH C ABYMS IEPEMEHHBIMU U CUCTEM
34 JIMHENHBIX YPaBHEHUI C IByMs NIepeMeHHbIMU. 1IpuMepsl pemenns cucrtem
HEJIMHEHHBIX YPABHEHUH C ABYMs IIEPEMEHHBIMU

3.5 Pemienue TekcTOBBIX 3a/1a4 aJIreOpanyeckuM crocoOom

3.6 YucnoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaseHCTBO ¢ 01HOM ITEpEMEHHON

3.8 PaBHOCUIIBHOCTb HEPABEHCTB

3.9 JInHeliHbIe HEPABEHCTBA C OJJHON IIEPEMEHHOU

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJIHOM MEPEMEHHON
4 OyHKIIUA

i1 [lonstne @ynkuuu. OOMacTh ONpeAenaeHUs] U MHOXECTBO 3HAYCHHM
' ¢ynkuuu. CrocoOsl 3ajaHus QyHKIUN

4.2 I'padux ¢pynkuuu. UreHue cBOMCTB GyHKINHU MO €€ rpaduKy

4.3 [Tpumeps! rpadukoB GyHKINH, OTPAXKAIOUINX PEATbHbIE TPOLIECCHI

44 @DyHKIIUY, OINUCHIBAIOUIME TNPSMYI0 U OOpaTHYIO MPOMOPIHOHAIBHBIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 @yHKIUU y =x7, y = x°

4.6 Oyukuuu y = [x, y = |x|

4.7 I'paduueckoe penieHre ypaBHEHUN U CUCTEM ypaBHEHUN

9 KJIACC




Kon

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna u BBIYUCICHUS
1 PannonanbHple uuciaa, MppalMOHATIbHBIE YHMCIA, KOHEYHblE U OECKOHEUYHbIE
. JECATUYHBIE JPOOH
MHOECTBO  IEHUCTBUTENBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
1o OeCcKOHEUHbIE JAeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXY MHOXECTBOM JCHCTBUTEIBHBIX YHCEI M KOOPAMHATHOM IPSAMOM.
CpaBHeHuE 1eHCTBUTENBHBIX YUCEI
1.3 ApudmeTndeckue IeHCTBUS C ICHCTBUTESIILHBIMU YHCITAMH
W3mepenust, mpuOIkeHus, OIICHKU. Pa3Mepbl 00bEKTOB OKPYXKAIOIIETO MHPA,
4 JUINTEJIBHOCTh TPOLIECCOB B OKpy»KatomeM wmupe. [IpubmmkénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb NpuoOImxkeHus. Okpyrienue yuceln. [Ipukuaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHMS U HEpaBEHCTBA
2.1 YpaBHEHHU C OJHON ITIEPEMEHHON
22 JInnelinoe ypaBHeHue. PemieHne ypaBHEeHUH, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBagparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
4 buxBanpatHoe ypaBHeHue. IIpuMepsl pelleHuss ypaBHEHUN TpPETbe U
. YETBEPTOU CTEIEHEN Pa3sIOKEHUEM HAa MHOKUTEIIN
2.5 Pemenune npo6GHO-paliOHAIBHBIX YpaBHEHHH
2.6 Cucremsl ypaBHeHU
2.7 VYpaBHeHUE ¢ ABYMS MIEPEMEHHBIMU U €TI0 Tpauk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHHUU C JBYMS IEPEMEHHBIMU
50 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JUHEHHOE, a IPyroe —
' BTOPOU CTEIIEHU
2.10 I'paduueckas uHTEpHIpETALIUS CUCTEMBI YPAaBHEHUH C ABYMS IEPEMEHHBIMU
2.11 Penienune TeKCTOBBIX 3a/au aNreOpandeckuM crocoOoM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEWHBIX HEPABEHCTB C OJHON EPEMEHHOMN
2.14 Pemienune cuctem JIMHEHHBIX HEPABEHCTB C OJHON MEPEMEHHOM
2.15 KBagpaTHbie HepaBeHCTBA




['padmyeckass uHTEpIpeTalusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

2.16
[IEPEMEHHBIMU

3 OyHKIMH

31 KBanparuunas ¢ynkuusa, e€ rpadpuk u cpoiictBa. [lapabona, KOOpIUHATHI
' BEPILKHBI TapaboIibl, OCb CAMMETPUHU apaboJIbl

3.2 I'paduku byakumit y=kx, y=kx+b 1 uX CBOMCTBa

3.3 ['paduku pynkuuit y=k/x, y = x* 1 ux cBoiicTBa

34 I'paduku GyHKIUi , ¥ UX CBOHCTBA
4 UucnoBsle NOCIEA0BAaTENBHOCTH

i1 Omnpenenenue U crocoObl 3a/1aHus YUCIIOBBIX MIOCIIEA0BaTENbHOCTEN. 3a1aHue
. MOCIIE0BATEIHLHOCTH PEKYPPEHTHOM hopmyoit u ¢popmymoii n-ro ujaeHa

42 Apudmernueckass mnporpeccus. Dopmynabl n-ro 4ieHa apuQMeTHUecKoin
. IIPOIPECCUH, CYMMBI [IEPBBIX /1 YWIEHOB

43 I'eomerprueckass mporpeccuss. @Dopmyibl 7n-r0  4ieHa IE€OMETPUYECKOU
' IIPOTrPECCUH, CYMMBbI IIEPBBIX 71 YWICHOB

w N306paxkenne uneHOB apu(pMETHUYECKOW U TeOMETPUYECKON mporpeccuit
. TOYKaMU Ha KOOPAUHATHOM TUIOCKOCTH. JINHENHBIN U DKCIIOHEHIIMAIIbHBIA POCT

4.5 CIoKHBIE TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
O0CBOEHHSI OCHOBHOI1 00pa30BaTe/IbHON POrPAMMbI OCHOBHOI'0
o01mero oopazosanusi Ha ocHoBe ®PI'OC

YMeHne ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
orepanyu HajJ MHOXKECTBAMH; YMEHHUE OICPUPOBATH TMOHSATHSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, IPUMEHATh UX MPH PEHICHUU
3aja4; yYMEHHE UCIIONB30BaTh TpaHUuecKoe IpelCTaBlICHHE
MHOJKECTB JUIsl OIKCAHUSl pealibHbIX IPOLIECCOB U SIBICHUH, MpHU

pELICHUH 33/1a4 U3 IPYTUX YIeOHBIX MIPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH INPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBAaHU M

YMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YHCIIO, MIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypalbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0e YHUCII0, MOAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIM BUJI YMCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apU(pMETHUYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
yHOpSAOYMBATh 4YMCIIA, IPEACTABJIATH YUCIA HAa KOOPAMHATHOU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHITHSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOYJIEH, aJire0pandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
Oouibllle €MHMIBI, YMEHHE BBIIIOJIHATH pacuéTsl MO (opmysam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPAXEHUM C KOPHAMM, pa3jioKEHNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE€ C MCIOJb30BaHMEM (OPMYT DPA3HOCTH KBaApaToB M

KBaJpara CyMMBbI U Pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHME PEIaTh JUHEHHBIC U KBAIpaTHbIC YPABHEHH,
JIPOOHO-PAMOHAILHEIC YPaBHEHUS C OJHON NEPEMEHHOM, CHUCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX IIPEAMETOB
U TPaKTUYECKUX 3a]a4; yMEHUE MHCII0NIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISi MU300pakeHUs pereHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QYHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  NPOMEXKYTKH
BO3pacTaHMs, yOBIBaHUS, HAWOOJbIIEE W HAaWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  OINEPUPOBATH  TOHATHSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi MPONOPHMOHAIBHOCTH, Napaboia, rumepOoia; yMeHHe
CTpOUTh Trpapuku  QYHKIMM, HWCHOAB30BaTh Tpapuku s
OTpeieIeHUs] CBOMCTB IPOLIECCOB U 3aBHCUMOCTEH, I pelIeHHs
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEaTbHON JKU3HU; yMEHHE

BBIpaXaTb (I)OpMy.]'IaMI/I 3aBUCUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTh  IOHSTHUSAMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TEOMETpUYECKass MPOrPecCUd; yMEHHE
UCIOJIb30BaTh CBOMCTBA MOCIENOBATENIBHOCTEH, (hOPMYIIBI CYMMBI U
o0IIero wieHa Npy PelIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘-IC6HLIX npeaAMETOB U peam,Hoﬁ KHN3HHU

YMeHne pemarh 3aa49u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTd, NIBIKEHUE, paboTy, IEHY TOBapOB U CTOMMOCTH
MTOKYTIOK M YCITyT, HAJIOTH, 3aJ]a4H U3 00JIaCTH YIpaBICHUS JTMIHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI IO YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIyYEHHBIX Pe3y/IbTaTOB

YMeHune onepupoBarh NOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
ayd, JIOMaHasl, yrou, MHOT'OYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroibHUK, MeIuaHa, OMCCeKTpHuca M BbICOTA
TPEYroJbHUKA,  YETBIPEXYrOJbHHUK,  IMapajulesiorpaMM,  poMmo,
OpsIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJIEe U3 MOBCETHEBHOM JKHU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKHUX BEJIUUYHUH C IPUMEHEHUEM U3YUEHHBIX

cBoMCTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh IOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalICIbHOCTh U MEPICHIUKYIIIPHOCTD MPSIMBIX,
yroJ MEXIy MPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE PACIO3HABATh PABEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  mHapauleIbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh NOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IJIOIIAb;
YMEHHUE OLICHUBAThH pPa3MephI IPEIMETOB U OOBEKTOB B OKPYXKAIOIEM
MHUpE; YMEHHE MPUMEHATh (OPMyNIbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesienuIena; yMeHUEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJIUMH, paCCTOHHHﬁ, 0 (ONENEY

12

YMmenue wu3o0paxarb IUIOCKME GUIypsl M HUX KOMOHMHAIWH,
MIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJJEKTPOHHBIX CpPEICTB MO TEKCTOBOMY WU

CUMBOJIbHOMY OITMCAHUIO

13

YMenue ONCpupoOBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOoOpJuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BAaTh BCKTOPbBI W KOOPJAWHATHI JJId
NpCACTaBJIICHUA JAHHBIX W PCHICHHA 3aJlad, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATLHOM KUZHU

14

YMeHHe omnepupoBaTh TOHSATHSMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMIBI, CcpeaHee apudMeTHUecKoe, MeAHaHa,




15

16

HauOoJibIlIee U HAaMMEHBIIIEe 3HAYCHMsI, pa3Max YHCIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
UHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJIMIaX W Ha JUarpamMmax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBIICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHne onepupoBaTh MOHATHUSMU: CIYYaHBIM OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy9aifHOTO OIBITA, CIYYalHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PAaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHUE pEIIaTh
3ajaud METOJOM OPraHW30BAaHHOTO mepedopa U ¢ UCHOJIb30BaHUEM
MpaBuja YMHOXKEHHUS; YMEHHE OIEHHUBATh BEPOSTHOCTH peaTbHBIX
COOBITHIA U SBIICHUI, MOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSATHBIX COOBITUH B OKPYKAIOIIEM MHPE H B JKU3HH;
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHUI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCE U €r0 POJIBIO B MAaCCOBBIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOISIMINNA HW3YYEHHBIH METOJ Ul pEeLIeHUS
3a/1a4y, IPUBOJUTH IIPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHACIBHBIC BBIJAIOIINECS DPE3YJIBTATHI,
MIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOW NCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucia 1 BBIYUCIICHUS

1.1 Harypanbnsle u nensie yucna. [Ipu3Haky 1eIMMOCTH LEIIbIX YUCEI

19 OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHTHl, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 PanmonanbHpie uyucna. ApudMmeTHyecKue OIepauud C padoOHAIbHBIMU
. YyHuCcllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JeHCTBUTENbHBIMU
. qUCIaMU

s [TpubnuxEHHBIE BBIYMCICHMS, MpaBUIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
. pe3yibTara BHIYMCICHUN
2 AnrebpanuecKue BbIPAXKEHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palUOHAIbHBIM IOKA3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JlelcTBus ¢
' apupMeTHUEeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPaBEHCTBA

- Lenble u npoOHO-panMoHaNbHble ypaBHeHHA. CHCTEMBI UM COBOKYIHOCTHU
' YpaBHEHUN

1n Lenble u apoGHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTHU
' HEPABEHCTB

3.3 Penrenue TeKCTOBEIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH




Apudmernueckass u reoMmerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUsg, cnocoosl 3amanus  GyHkuuu. ['paduk  dyakuum. OOIacTh
OTIpeNieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hymu pynkun. [IpomexxyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMb! GyHKuuu. HaunOosbliee m HauMeHbllee 3HaYeHUE (YHKLIHMU Ha
IPOMEKYTKE
6 KoopauHatsl Ha npsMoOi U TJIIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyroapHUK
7.3 MHOroyrojabHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKix BeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET






