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IHHOACHUTEJIBHASA 3ATINCKA

AnreOpa sBIsIeTCS OJHHUM M3 OMOPHBIX KYpPCOB OCHOBHOTO OOIIEro oOpa3oBaHUs: OHA
O6eCHe‘IHBaeT HU3YUYCHHUC APYTUX OUCHUIUINH, KaK CCTCCTBCHHO-HAY4YHOI'O, TAK U TYMaHUTAapHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl TIPOJIOIDKEHUST 00pa30BaHus U B TIOBCEAHEBHOM KHU3HM.
Pa3Butne y oOywarouuxcs Hay4yHbIX IPEICTaBICHUM O TMPOUCXOXKIEHUU U CYIIHOCTH
anreOpandeckux aOCTpakmuid, crnocode OTpaKEHUS MaTEeMAaTHYEeCKOM HAyKOW SBJICHUH U
MPOIECCOB B TPUPOJEC M OOLIECTBE, POJIM MATEMaTHYECKOTO MOJCITHUPOBAHUS B HAaYYHOM
MO3HAHWU M B TPAKTHKE CIIOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KA4YECTB
MBIIIUICHUS, HEOOXOAUMBIX JI aJalTalud B COBPEMEHHOM LH(poBoM oOmiecTBe. N3ydueHue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHUYHOCTU MBIIIJICHUA, CIHOCOOHOCTH APTYMCHTHUPOBAHHO 00OCHOBBIBATHL CBOU
NeUCTBUS U BBIBOJBI, GOpMYIHpPOBaTh yrBepxkAcHUs. OcBOeHHE Kypca anreOpbl oOecrieunBaeT
Pa3BUTHUC JIOTUYCCKOTO MBIIIJICHUSA O6yanOHIHXC$IZ OHM HCIOJIB3YKOT OCAYKTHBHBIC U
WHAYKTHBHBIE PacCyXACHUs, 0000IIeHNe W KOHKPETH3alnio, a0CTparupoBaHHE W aHAJOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSTEIBLHOW JIESTEIBHOCTH
oOyJaromuxcs, TOITOMY CaMOCTOSITENIbHOE pelIeHWe 3a7ad  SBISIETCS — peanu3anueit
ACATCIIBHOCTHOI'O IMPpUHIUIIA 06y’~I€HI/I$I.

B crpykrype mnporpammbel ydeOHOro Kypca «Anrebpa» Jii OCHOBHOTO OOIIEro
00pa3oBaHUs OCHOBHOE MECTO 3aHMMAIOT COJEpKATeTbHO-METOqHUecKre JMHUHN: «Yucma u
BEIUMCIICHUS», «AJNreOpandeckue BBIPAKCHU», «YpPaBHEHHS W HEPaBEHCTBa», «DYyHKIUWY.
Kaxxias U3 3THX copepkaTeIbHO-METOMUECKIX JIMHUI pa3BUBACTCS HA MPOTHKCHUH TPEX JIeT
U3yUYeHHsI Kypca, B3aMMOJICHCTBYS C IPYTHMMH €T0 JIMHUSAMH. B Xo1e nzydenus y4eOHOTO Kypca
00yJaroImuMcs TPUXOAUTCS JIOTUIECKH PAcCyXIaTh, UCTIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIH
s36IK. B CBSI3M ¢ 9THM B IporpaMMy y4eOHOTO Kypca «Airedpay BKIFOUEHBI HEKOTOPHIE OCHOBEI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3liellax MaTeMaTHYecKOro oOpa3oBaHUs W
CTIIOCOOCTBYIOIIHE OBJIAICHHUIO 00YJYalONTIMICS OCHOB YHHBEPCATLHOTO MAaTEMaTHYECKOTO SI3BIKA.
ConepkaTeTbHOW M CTPYKTYPHOW OCOOEHHOCTBIO YUeOHOTO Kypca «AureOpa» SBISIETCS €ro
WHTETPUPOBAHHBIN XapakKTep.

Coneprxanue JTMHUM «YHCIIa ¥ BBIYUCIICHUSD CITY)KUT OCHOBOM ISl TAIbHEHIIIEr0 N3YUCHHS
MaTeMAaTUKH, CIIOCOOCTBYET pa3BUTUI0 y OOYyJarOIUXCs  JIOTHYECKOTO  MBIILICHHS,
(OPMUPOBAHHUIO YMEHHSI MOJIb30BAThCS AITOPUTMAMH, & TAK)Ke MPUOOPETECHHIO MPAKTHYCCKUX
HABBIKOB, HEOOXOJMMBIX JUIs MOBCEIHCBHOW XHM3HH. Pa3BUTHE MOHATHS O YHMCIEC HAa YPOBHE
OCHOBHOTO 00II[ero 00pa3oBaHUsl CBSI3aHO C PAIMOHAJIBHBIMU W MPPALUOHATIBHBIMUA YHCIIAMHU,
(dbopMuUpOBaHHEM MPEICTABICHHUI O JEHCTBUTEILHOM YHUCIIC. 3aBEPIICHUE OCBOCHUS YHCIOBOM
JIMHUH OTHECEHO K CpeIHEMY 00IeMy 00pa30BaHUIo.

Conepkanue JBYX aireOpanuecKuX JIMHUH — «AlreOpandeckue BBIPRKCHUSD» U
«YpaBHEHUS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy 00YUAIOIIUXCSI MATEMATHIECKOTO
ammapaTa, HeoOXOUMOTO ISl peIICHHUS 3a/lad MaTeMaTHKH, CMEXHBIX MPEMETOB U MPAKTHKO-
OpPHEHTHPOBAHHBIX 3agad. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs Y4eOHBIH Marepual
TPYNIUPYETCS BOKPYT pAlMOHAJIbHBIX BBIpOKEHWH. Anredpa JEeMOHCTPUPYET 3HAa4YCHUE
MaTeMaTHKU KakK S3bIKa ISl TIOCTPOCHMS MAaTEMAaTHUECKHX MOJENEeH, OMHMCAaHHUs MPOLECCOB H
SIBJICHUH peallbHOTO MHpa. B 3amaum oOydeHus anreOpe BXOAAT TaKkKe JajbHEHIEe pa3BUTHE
AITOPUTMHYECKOTO  MBIIUICHHUS, HEOOXOJMMOro, B 4YacTHOCTH, JUIi OCBOGHHUS Kypca
UHQOPMATHKK, W OBJAJCHWE HaBBIKAMHU JIEIYKTUBHBIX paccyxkaeHuil. [IpeoOpa3zoBanue



CHUMBOJIBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpPAKEHUS, CIOCOOHOCTEH K MaTEMaTHYECKOMY
TBOPYECTBY.

Conepxannie  (QyHKIMOHATBHO-TpAQUYECKOW  JIMHUM  HAIEICHO HAa  IOJIyYeHHUE
00yJaronMMuUCs 3HaHUH 0 QYHKIUAX KaK BOKHEHIICH MaTeMaTHIECKON MOJICIN JJIsl OTIUCAHUS U
WCCIIEIOBAaHUSL Pa3HOOOpa3HBIX MPOIECCOB M SBJICHUH B mpupoje U obOmecTtBe. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOYUYaIOIIMXCSA YMEHHS HCIIOJIb30BaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEACTBA SI3bIKA MATEMAaTHKH — CJIOBECHBIC, CHMBOJIMYECKHE, TpaduyecKue,
BHOCHT BKJIaJl B (JOpMUPOBAHHE MIPEACTABICHUN O POJIM MaTEMATUKU B PA3BUTUH IIMBUIIM3AINN H
KYJIBTYPBI.

CornacHo yueOHOMY MIaHy B 7-9 Kiaccax u3ydaercs ydeOHbINH Kypc «AnreOpay, KOTOPBIi
BKIIIOYAET CIIEAYIOIMIME OCHOBHBIC pa3feibl cojepkaHus: «UwWcna ©  BBIYHCICHUS,
«AnredpanyecKue BRIPAKEHUS», «YpaBHEHUS U HEPABEHCTBAY, « DYHKITUN.

Ha u3yuenue yueGHOTO Kypca «Anredpa» otBoautcs 306 gacos: B 7 kinacce — 102 gaca (3
yaca B Hezenmo), B 8§ kimacce — 102 gaca (3 gaca B Henento), B 9 kimacce — 102 gaca (3 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Yuciia ¥ BbIYMCICHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IIEPEX0]] OT OJHOM (POPMBI 3aITUCH IPOOEH K APYTOM.
[loHsiTHE palMOHAIBHOTO YMCIIA, 3alIUCh, CPABHEHUE, YNOPSAJOUYMBAHUE PALlMOHAIBHBIX YHUCEIL.
ApupmeTnueckue eUCTBUS C palliOHATLHBIMU YHCIaMHy. Perienne 3a1ad u3 peaabHON MPaKTUKA
Ha 4acTH, Ha JIpoOH.

CreneHp ¢ HaTypaJbHBIM MOKa3aTeleM: OIpe/esieHUe, npeoOpa3oBaHUe BBIPAXKEHUN Ha
OCHOBE OTpe/ieNIeHus], 3aich 00bIIUX yncel. [IpoeHTsl, 3anuch NPOLEHTOB B BUIE IPOOH U
IpoOu B BUJIE MPOLEHTOB. TpU OCHOBHBIE 331a4d Ha MPOLIEHTHI, PEIICHUE 3a/1a4 U3 peasbHOM
MPaKTUKU.

[IpumeHeHne NpU3HAKOB AETUMOCTH, PA3JI0KEHNE HA MHOKHUTEIN HATypalbHBIX YUCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHast MPONIOPLHUOHAIBHOCTH.

Aaredpanyeckue BbIpakeHHs

[IepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKEHUs C MEepeMEHHOM. JlomycTUMBbIE 3HA4YEeHMS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEX Iy BeTMYMHAMHU B BuJie (popmyibl. Beruncnenus
no ¢opmynam. [IpeoOpa3oBanre OyKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PaBHbIE BbIPAKEHUS,
IpaBuiia MpeoOpa3oBaHUsl CyMM U MPOU3BEACHUMN, MpaBHiIa PACKPBITUS CKOOOK M MPUBEICHUS
MOJA0OHBIX CIaraeMblIX.

CBoliCTBa CTENIEHU C HATYPAIBHBIM IT0KA3aTEIIEM.

Opnounensl U MHOrowieHsl. Crenenb MHOrouwicHa. CIll0KEHHE, BBIYATAHUE, YMHOKCHHE
MHOTOWIECHOB. DOPMyIBI COKpAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBl M KBaJpaT Pa3HOCTH.
dopmyna pa3HOCTH KBaIpaToB. Pa3nokeHre MHOTO4JIEHOB Ha MHOKUTEIH.

YpaBHeHUsI 1 HEPABEHCTBA

VYpaBHeHHE, KOpEHb YpaBHEHUs, IIpaBUiIa NpeoOpa3oBaHKs YpaBHEHUS, PABHOCHIBHOCTh
YpaBHEHUU.

JluHeitHoe ypaBHEHHUE C OJIHOW IMEPEMEHHOW, YHUCIO KOpPHEW JMHEWMHOro ypaBHEHUS,
pelieHre JUHEHHbIX ypaBHeHUU. CocTaBiieHHME ypaBHEHUM IO YCIOBHIO 3ajauu. Perienue
TEKCTOBBIX 33/1a4 C IOMOLIBbIO YPABHEHUM.

JIuHeliHOe ypaBHEHME C JBYMs NEpeMEHHbIMHU U ero rpaguk. Cucrema AByX JMHEHHBIX
ypaBHEHUH € JByMs INepeMeHHbIMH. PeleHue cucrteM ypaBHEHUH CHOCOOOM IOJICTAHOBKH.
IIpumeps! pelieHns TEKCTOBBIX 3a7a4 C IIOMOILBIO CUCTEM YPABHEHHM.

DyHKUUH

Koopaunata Touku Ha mnpsmol. YuciioBble NPOMEXKYTKH. PaccrosiHue Mexny IByMs
TOYKaMHU KOOPAWHATHON IIPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu OXx u Oy. Abcuucca M opauMHaTa TOYKHU Ha
KoOpAMHATHOM TmuockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMocTeil. [lonstue ¢pynkiun. I'papux pynkunn. CroiictBa GpyHkimii. JInneinas
bynkuus, e€ rpadpuk. 'paduk dynkunu y = |X|. ['paduueckoe penieHre TMHEHHBIX YpaBHEHUH U
CUCTEM JIMHEHHBIX YPaBHCHUM.



8 KJIACC

Yuciaa ¥ BbIYMCICHUS

KBangpatusiii kopenp u3 uncia. [lonarue o0 wuppanuoHanbHOM uyucie. JlecsTuyHble
NpUOIIMKEHNUS UPPAMOHATIBHBIX uncesl. CBOICTBA apu(METHIECKUX KBAJPATHBIX KOPHEH U MX
IIPUMEHEHHE K MNpeoOpa30BaHUIO YHMCIIOBBIX BBIPAKEHUN M BBIYUCIECHUSAM. JlelicTBUTEIbHBIE
qucia.

Crenens ¢ 1eqbIM [TOKa3zareneM U e€ cBoiicTBa. CTaHAapTHAas 3alIUCh YHCTIA.

Auredpanyeckue BbIpaKeHHs

KBanpatHblil TpE€XusieH, pa3aoKeHHEe KBaJPaTHOTO TPEXWIEHA HA MHOKHUTEIIH.

AnrebOpaudeckass apoOb. OcCHOBHOE CBOMCTBO anreOpanyeckor napoou. CroxeHue,
BBIYMTAHUE, YMHOKEHUE, JielieHue anreOpanueckux OpoOeil. PanuoHanbHble BBIpaXXEHUS U MX
npeoOpa3oBaHHUe.

YpaBHeHusi U HepaBeHCTBA

KBanpartHoe ypaBHeHue, (opmyna KopHEH KBajapaTHOrO ypaBHeHus. Teopema Buera.
Pemenune ypaBHeHM, cBoadmuXcsd K JHMHEMHBIM W KBaapaTHbIM. [Ipocreiimme npoGHO-
paloHaIbHbIe ypaBHEHUS.

I'pacdmueckas uHTEpHpeTanys ypaBHEHUN C JABYMs MEPEMEHHBIMH M CHCTEM JIMHEWHBIX
YpaBHEHUH C AByMs IEpeMEHHBIMU. [ [puMepsI pereHus: CHCTeM HEIMHEMHBIX YPAaBHEHUH € IBYMS
MepEeMEHHbBIMHU.

Pemrenne TeKCTOBBIX 3a71a4 areOpanyecKuM CIIOCOOOM.

UucnoBble HEpaBEHCTBA W MX CBoMcTBA. HepaBeHCTBO ¢ OJHOM MNEPEMEHHOM.
PaBHOCHIIBHOCTE HepaBeHCTB. JIMHEWHBIE HEpaBEHCTBA € OJHOM TmepeMeHHOW. Cucremsbl
JINHEMHBIX HEPABEHCTB C OJIHOU MEPEMEHHOM.

D yHKUUHA

[Tonsitne ¢pynkuuu. OGnacTe onpeneneHuss 1 MHOXKECTBO 3HaueHu# (yHkiuu. CrnocoOb
3aaHusl PyHKITUH.

I'padux dyaxkumm. Yrenue cpoiictB (yHkuum mo e€ rpaduky. [Ipumepsr rpaduxon
(GYHKIHH, OTpaXKaroX peaabHbIe MTPOLECCHI.

OYHKIMH, ONMUCHIBAIOIINE MPSAMYI0O U OOpPaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxn. OyHkmun Y = X2, Y = X3, ¥ = VX, y=|x|. ['padudeckoe pemeHue ypaBHEHHIT 1 CHCTEM
YPaBHEHUM.

9 KJIACC

Yucia ¥ BBIYUCTICHUSA

ParnmonanbHble yuciia, UppalMoHaIbHbIE YHCIA, KOHEUHble U OECKOHEUHBIE JECITUYHbIE
npoOu. MHOXKECTBO JICHCTBUTENIBHBIX YMCEN, JAEHCTBUTEIbHbIE 4YHCIAa Kak OECKOHEYHbIE
JecATUYHbIE 1poOH. B3anMHO 0THO3HAYHOE COOTBETCTBUE MEXTy MHOKECTBOM JEHCTBUTEIbHBIX
4yucell U KOOPAUHATHOW MPSMON.

CpaBHeHUE JEWCTBUTENBHBIX YHUCEN, apu]MeTHYecKHe IEHCTBHUS C AEHCTBUTEIbHBIMU
YHCIIAMHU.

PazMepsl 00bEKTOB OKPY)KAIOLIET0 MUPA, JIUTEIBHOCTH IPOLIECCOB B OKPYKAIOILIEM MHUPE.

[TpubnuxEéHHOEe 3HAYEHHWE BEIUYMHBI, TOYHOCTh MNpHOMKeHHs. OKpyrieHue 4Yuced.
IIpukuaka v OLlEeHKa Pe3yIbTaTOB BHIYUCICHUI.



YpaBHeHHUS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. PellieHne ypaBHEHUH, CBOJAIUXCS K JIMHEHHBIM.

KBagparHoe ypaBHeHue. PenieHne ypaBHEHHM, CBOAAIIMXCS K KBaJApaTHbIM. bukBaapatHoe
ypaBHeHue. [Ipumepsl penieHus ypaBHEHHM TPETbEH M YETBEPTOM CTENEHEW Pa3IOKEHHEM Ha
MHOHUTEIIH.

Pemenune qpoOHO-panMoHaIbHBIX ypaBHEHHA. PelieHne TeKCTOBBIX 3a/1a4 aureOpandecKum
METOJOM.

VYpaBHeHHE C OBYMS MEpPEeMEHHBIMU U ero rpaduk. Pemenuwe cucteMm ABYX JTHHEHHBIX
YPAaBHEHUN C JByMs INEpEMEHHBbIMH. PellleHne cucTeM ABYyX YpPaBHEHHH, OJHO W3 KOTOPBIX
JMHEWHOE, a Ipyroe — BTOpOW cremeHu. ['paduueckas MHTEpIpETalns CUCTEMBbl YPaBHEHHUN C
JBYMSI IIEPEMEHHBIMU.

Perrenne TeKCTOBBIX 3a71a4 alreOpanyeckuM CrIocoOoM.

YucnoBsle HEpaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEMHBIX HEPAaBEHCTB C OJHOM NEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBEHCTB ¢ OJHOW mnepeMmeHHOl. KBanparHble HepaBeHcTBa. ['paduueckas umHTEpmperanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIByMs IEPEMEHHBIMH.

D yHKUUHA

KBanparuunas ¢ynkius, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI BEPUIMHBI
mapadoJIbl, 0Cb CHMMETPHUH TTapadOoJIbL.

Ipadukn dyskrmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |X| , u ux cBoiicTaa.

YucsioBble NMOCJ€10BATEILHOCTH U MPOTPecCHH

[ToHsiTHE YMCIOBOI MOCIIENOBATEILHOCTU. 3a/IaHUE MOCIIEIOBATEILHOCTH PEKYPPEHTHOM
dhopmyroit 1 popMyIoi N-TO WIeHa.

Apudmernueckas u reomeTpuueckas nporpeccun. @opmyssl N-ro wieHa apuhMeTUIECKON
Y T€OMETPUUYECKOM TPOTrPECCHil, CYMMbI MIEPBBIX N YIECHOB.

N3obpaxenne 4wieHOB apu(PMETHYECKONM W TEOMETPHUYECKON MPOTpeccHuil TOYKaMH Ha
KOOPJIMHATHOM TJIOCKOCTH. JIMHEWHBINA U SKCIOHEHIHAIBHBIN poCT. CI0KHBIEC MPOLEHTHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHUS MpPOrpaMMbl ydeOHOTO Kypca «Anredpay
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOLUJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKECHHSIM POCCHHCKHMX MAaTE€MaTHKOB M POCCUUCKOU
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTIKCHUM B APYTUX HAYKAX W MPUKIATHBIX
chepax;

2) rpa:kI1aHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEN TpakJaHWHA W peau3alid €ro Ipas.,
MPEACTABICHUEM O MAaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHUPOBAHHS PA3UYHBIX CTPYKTYP,
SIBJICHUH, MPOTEAYP TPaxITAHCKOTO oOIIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXJICHHIO ITHYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4YacCTHE B PEIICHUU MPAKTHYCCKUX 3a7a4 MaTeMaTHYECKOUN
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEeMAaTHYECKOTO 00Opa30BaHUs HAa MPOTSHKEHUU BCEH
YKU3HH JIJIS1 YCIIETHON Mpo(decCHOHaTIbHON JACSITETHOCTH M Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHIMBUIYAJIbHOW TPACKTOPHUH OOpa3oBaHHs |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTHYeCKOEe BOCIIMTaHME:

CIIOCOOHOCTBI0O K SMOIMOHATBHOMY M ACTETHYECKOMY BOCHPHSITHIO MaTeMaTHYECKUX
00BEKTOB, 3a71a4, PEIICHUH, PACCYKJICHUN, YMEHHUIO BUICTh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) ueHHOCTH HAYYHOI0 TO3HAHUSA:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaYYHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA 4YEJIOBEKAa, MPHUPOILI W OOIIECTBa, NMOHUMaHUEM
MaTeMaTHYeCKOW HayKH KakK cdepbl 4YeIOBEUECKOW JEATECIbHOCTH, JTaloB €€ pa3BUTHSA U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTUKU U MaTeMaTU4YECKOMU
KyJIbTypOM KaK CpEICTBOM I[IO3HAaHUS MHUpA, OBJAJEHUEM MPOCTEHIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHHOCTH;

6) pusuveckoe BocnuTanue, GOpMHUPOBaHUE KYJIbTYPbI 310POBbSI H SMOLMOHAJIBHOIO
0J1aronmosIy4us:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKHE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbSI, BEJICHUS
310pOBOT0 00pa3za KU3HU (30pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA,
perynspHas (u3nueckas aKTHBHOCTbH), C(HOPMHPOBAHHOCTHIO HaBbIKa pedIeKCHH, MPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0J10rM4YeCcKoe BOCIIUTAHHUE:

OpHEHTAIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU IS pelieHus 3aaad B 001acTu
COXPaHHOCTH OKPYKAIOIIEeH cpenbl, IUIAHUPOBAHUS TOCTYNKOB W OLEHKHM HMX BO3MOXKHBIX
MOCJICJICTBUH JIUIsI OKpYKaIOIIEH cpefbl, 0CO3HAHUEM TI00aThbHOTO XapaKTepa SKOJIOTHYECKUX
mpo0eM U MyTel X peuieHus;



8) ajJjanrtanusa K USMCHAIOIHUMCA YCJIOBUAM couna.m;noii H l'[pl/lp()}ll-[()ﬁ cpeanbl:
TOTOBHOCTBIO K I[CﬁCTBPISIM B YCJIOBUAX HeOHpCI[eJIéHHOCTI/I, IOBBIIICHHUIO YPOBHA CcBOCH

KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHUCIIE YMEHUE YUUTHCS y OPYTUX
mroziei, mpuoOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMH U3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHHIA, B TOM 4ucie (GOPMYIHPOBATH UEH,

MOHATHS, TUIIOTE3bl 00 0OBEKTAaX W SIBICHUAX, B TOM YHUCIIE PAHEE HEU3BECTHBIX, OCO3HABATh
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CHTYAIIHIO, BOCIIPHHUMATH CTPECCOBYIO CHTYAIIHIO
KaK BbI30B, TPEOYIOIIMIA KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAEMble DPELICHUS U JIEHCTBUS,
(GbopMynupoBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, POPMUPOBATH OIIBIT.
METAINIPEIAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBJSITH M XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTUYECKUX OOBEKTOB,
TIOHSATHN, OTHOIIEHWH MEXAY MOHATHAMH, (HOPMYITUPOBATH OMPEACIICHUS TOHSITHM,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PUKAIINKN, OCHOBAHUS /I 0000IMEeHMS
Y CPaBHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJN3a;

BOCTIPMHUMATh, (DOPMYITUPOBATh U MPEOOPA3OBHIBATH CYXKJCHUS: YTBEPAUTEIbHBIC U
OTpUIaTeNIbHbIE, €JMHIUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U TPOTUBOPEUUs B (haKTax,
JAHHBIX, HAONIONEHUSAX M YTBEPXKACHUAX, MpeuiaraTb KPUTEPUU JIsS BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

JieNiaTh BBIBOJIBI C KCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUCHUH, YMO3AKITIOUYEHUI TT0 aHAJIOTHH;

pa3bupath 10Ka3aTeabCTBa MATEMaTHUECKUX YTBEPKACHUH (IIPsIMbIE U OT IPOTUBHOTO),
MIPOBOJUTH CAMOCTOSATEIBHO HECJIOXKHbIE JI0Ka3aTeIbCTBA MAaTeMaTUYeCKUX (DaKToB,
BBICTPAaMBATh apryMEHTALMIO, IPUBOJUTH MPUMEPBI U KOHTPIIPUMEPBI, 000CHOBHIBATH
cOoOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CcHoco0 pemieHus ydeOHOW 3ajadyu (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BpIoupaTh Hanboiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBrble ncciienoBareibcKue AeiCTBHSA .

WCIIOJb30BaTh  BOMPOCHl  KaK  MCCICJOBATCIILCKUH  MHCTPYMEHT  IO3HAHMUS,
(GbopMyITHPOBaTh BOMPOCHI, GPUKCHPYIOLTUE IPOTUBOPEUHUE, TPOOIEMY, CAMOCTOSITEIIHBHO
yCTaHaBIIMBaTh MCKOMOE W JaHHOEe, (JOpMHUpPOBATh THIOTE3Yy, apryMEHTHPOBATh CBOIO
MO3UIMI0, MHCHHE;

MPOBOJHUTH MO CaMOCTOSITENIbHO COCTAaBIIEHHOMY IIJIaHY HECTOKHBIM SKCIEPUMEHT,
HEOOJBIIIOE HCCIIEIOBAHUE II0 YCTAaHOBIEHHIO OCOOCHHOCTEM MaTeMaTH4eCcKOTro
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOM;

CaMOCTOSITENIBHO  (OpMYIHPOBaTH O0OOOIIEHNS ¥  BBIBOABI 1O  pe3yabTaTam
MPOBEIEHHOTO HAOTIOJCHHUSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNIbTaTOB, BHIBOJOB U 0000IIEHUII;



IMPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
O €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora ¢ undopmanueii:

BBISBJIATH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(MOPMAIIMH, JaHHBIX, HEOOXOJUMBIX
IUTSL pELICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATU3MPOBATH W HHTEPIPETUPOBATH MH(POPMALIUIO
pa3IMYHBIX BUJOB U OPM MPEICTABICHHUS;

BBIOMpaTh (hopMy mpeacTaBiIeHus HHOOPMAIUH U WILTIOCTPUPOBATH PEIIaeMbIe 3a1auu
CXeMaMH, AuarpaMMaMu, HHOHM rpadukoil u nx KOMOMHALIUAMU;

OIICHUBATh HAAEKHOCTh MHPOPMALMHU TI0 KPUTEPHUSM, MPEIIOKEHHBIM YUUTEIEM WIIH
c(OPMYIIMPOBAHHBIM CAMOCTOSITEIHHO.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBLIC y‘{eﬁﬂble JelCcTBHUA:

BOCIIPHHUMATH U (OPMYJITHPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBUSIMHU U IEISAMU
OOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
MMACHMEHHBIX TEKCTaX, 1aBaTh IMOSCHEHUS 0 X0y PEIICHHs 33]jaui, KOMMEHTHPOBATh
MTOJTY4YEHHBIN pe3ynbTar;

B X0JI¢ 0OCYXJICHUS 3a7aBaTh BOTPOCHI IO CYHIECTBY 00CYXKaeMOM TEMBbI, IPOOIEMBI,
pelraeMo¥ 3a1a4u, BBICKa3bIBaTh UJICH, HAIICIICHHBIC HA TIOUCK PEIICHUs, COMTOCTABIISTh
CBOM CYXKJICHUS C CYXKJICHUSIMH IPYTUX YIACTHUKOB JIMAora, OOHApyKUBATh Pa3IHIUE
U CXOJACTBO TO3UIMKA, B KOPpPEeKTHOH (opme (opMynmupoBaTh pa3HOTIIACHS, CBOU
BO3PaXKCHHUS,;

MIPEJICTaBIATh Pe3ybTaThl PEHICHUS 3aaud, SKCIEPUMEHTa, UCCIeA0BaHUS, TPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUIGHHMSI ¢ YYETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEH ayJTUTOPUH,

MMOHUMATb U UCII0JIb30BATh MPEUMYIIECTBA KOMaHTHOM M HHAUBUAYAIbHON pabOThI MpU
pelIeHny yueOHbIX MaTeMaTH4YeCKHX 3a/ay;

MIPUHUMATD 11eJIb COBMECTHOMN JI€ATEIbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOM
paboThl, pacrpeensTh BUAbI paboT, J0TOBAPUBATHCS, 00CYKIaTh MPOIIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B IPYNIIOBHIX (hopMax paboThl (00Cyk1eH ST, 0OMEH MHEHUSMH, MO3TOBbBIC
HITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh PabOThl U KOOPIAUHUPOBATH CBOU JICUCTBUS
C IPYTMMH YJe€HaMH KOMaHJbl, OLIEHWBATh KAueCTBO CBOET0 BKJIaJa B OOIIUN MPOIYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aUMOJCHCTBHSL.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

CaMOCTOSITENIBHO COCTaBJIATh IUIAH, AJITOPUTM pEIIeHUs 3aJaud (MM €ro 4YacTb),
BBIOMpATh C€rMoco0 pemieHus ¢ y4€TOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMeHTHUPOBaTh U KOPPEKTHPOBATh BapUaHThl PEIICHUN C y4ETOM
HOBOM HH(pOpMaLIHH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

BJIaJCTh criocobamu CaMOIIPOBCPKHU, CAMOKOHTPOJIA IPOoLecCa U PE3yjibTaTa PCIICHUA
MaTeMaTHYECKOMH 3aga4u,
OpeABUACTE TPYAHOCTU, KOTOPLIC MOTYT BO3HHUKHYTH IIPpHU PCHICHUHN 3aa4Uv, BHOCUTb
KOPPCKTHUBLI B ACATCIIbBHOCTL HA OCHOBC HOBBIX O6CTO$ITCJ'IBCTB, HalJIEHHBIX OIJ_II/I60K,
BBIABJIICHHBIX pr,[[HOCTCﬁ;



e OIICHHMBATh COOTBETCTBUE PE3yJbTaTa ACSITEIBHOCTH MOCTABICHHON IIETH U YCIOBUAM,
OOBSICHATH MPUYUHBI TOCTHXKEHUS UITH HEIOCTH)KEHUS LI, HAXOAUTh OMIMOKY, 1aBaTh
OILIEHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI

K xonmy oOyuenuss B 7 KJjacce OOydarOUIMICA TIOJYYUT CIEAYIOIIUE NPEIMETHBIC
pE3ybTaThI:

Yuciia ¥ BbIYMCICHUS

BbImonHATh, coyeTas YCTHbIE M NHCBMEHHBIE NPUEMBI, apu]MeTHdecKue ICUCTBUS C
paloHaIbHBIMU YK CIIAMHU.

Haxonuth 3HaueHHs YHCIOBBIX BBIPRKEHUN, NPUMEHSATh pPa3HOOOpa3Hble CIOCOOBI U
NpUEMBl BBIYHUCICHUS 3HAYEHUH JPOOHBIX BBIPAKEHUN, COJIEp)KAlIUX OOBIKHOBEHHBIE U
JECSITUYHBIE TPOOH.

[lepexonuTe OT oAHOM (popMBI 3amucu Yucen K Ipyroi (mpeoOpa3oBbIBATH JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YHOPSAJOUNBATH PALIMOHAIIbHBIE YUCIIA.

OKpyrasTh yncna.

BbINONHATE NPUKUIKY U OLIEHKY pe3ysbTaTa BBIYMCIEHUM, OLIEHKY 3HAUE€HUN YUCIIOBBIX
BbIpa)KE€HUH. BBIMONHATE JEMCTBUS CO CTETIEHAMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

IIpuMeHATh IPU3HAKY JEIMMOCTH, Pa3I0KEHUE Ha MHOKHUTEIN HaTypaJIbHBIX YHCEIL.

PemaTte mNpakTUKO-OPHUEHTHPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOIICHHEM BEIIMYUH,
IIPONOPLUOHAIBHOCTBIO BEJIMYNH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YIbTaThl PELICHAS 33434
C Y4€TOM OTpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMU PACCMAaTPUBAEMbIX OOBEKTOB.

AnredOpanyeckue BbIpasKeHU s

Hcnonp3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHMs y4eOHOT0 MaTepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHUM IIPU 33JaHHBIX 3HAUCHHSIX IEPEMEHHBIX.

BeinonHaTe npeoOpa3oBaHus LIEJI0r0 BbIPAKEHHSI B MHOTOWIEH IMPUBEICHHUEM MOJO0OHBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINOJIHATE yMHOXEHHE OJHOWIEHA HAa MHOTOWIEH M MHOIOWICHA Ha MHOTIOYIIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa pa3HOCTH.

OcymiecTBIATh pa3inokKEHUE MHOTOWICHOB HA MHOMKHUTEIM C IOMOIIBIO BBIHECEHUS 3a
CKOOKM OOIIero MHOXHUTENs, TPYNIHUPOBKHU claraeMblX, IpUMeHEeHUs (GopMysa COKpaméHHOro
YMHOKEHUS.

[IpumensaTh npeoOpa3oBaHUs MHOTOYICHOB Ui pEIIEHHWs Ppa3iMuHbIX 33734 M3
MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM ITPAKTUKH.

Hcnonp3oBaTh CBONCTBA CTENEHEN C HATypalbHBIMM IMOKa3aTeJIsIMU JUIsl IpeoOpa3oBaHus
BBIPAXKCHUI.

YpaBHeHHUS U HEPABEHCTBA

Pemarp nuHeliHbIE ypaBHEHUs C OJHOM NEPEMEHHOW, NPUMEHsSI MpaBuUia Mepexona OT
HUCXOJHOTO YypaBHEHUS K DPABHOCUIBHOMY eMy. I[IpoBepsATh, SBISETCS 1M YUCIO KOPHEM
YPaBHEHUS.

[TpumensTh rpaduyeckre METOAbI P PEIICHUH TMHEHHBIX YPABHEHUN U UX CUCTEM.



[TonGupath npuMepsI ap YMCEll, SIBISIOUIUXCS PEIIeHUEM JTHHEWHOTO YPaBHEHHUS C IBYMSI
[IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHOM IJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHUS C JIBYMSA
NepEeMEHHBIMH, TIOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUST YPABHEHUSI.

Pematps cucrembl ABYX JIMHEHHBIX ypaBHEHHI C JIByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduIecKu.

CocTaBiaTh M pemath JUHEMHOE ypaBHEHHE WJIM CUCTEMY JIMHEWHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, UHTEPHPETUPOBATH B COOTBETCTBHUM C KOHTEKCTOM 33Ja4d IOJyYEHHBIN
pe3ynbTar.

D yHKUUHA

N300paxkaTh Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpJIMHATaM, Jy4Hd, OTpPE3KH, WHTEpBalbl, 3alUChIBaTh YHCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OTtmedaTh B KOOPJMHATHOM IJIOCKOCTM TOYKM IO 33JaHHBIM KOOPAWHATaM, CTPOUTH
rpaduku muHeHHbIX QyHKUKNA. CTpouTh rpaduk QyHKIUMN Y = [X|.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, PacCTOsIHME, IIeHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTEILHOCTb, BpEMS,
00BEM paboTHI.

Haxoauts 3HaueHre (yHKIMH 110 3HAYEHHIO €€ apryMeHTa.

[Tonnmate rpadudeckuid crocod MpenCcTaBlICHUS W aHadu3a WHQPOpPMAIUW, WU3BJIEKATh U
MHTEPIPETUPOBATH HHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOIIECCOB U 3aBUCUMOCTEN.

K koHmy oOydyeHuss B 8 kiacce oOydarOmMiiCS TMMOTYYUT CIACAYIOMIHUE TPEIMETHBIC
pE3YIbTaThI:

Yucsia 1 BBIYUCTCHHUS

Hcnonp30BaTe HadalbHBIE MPEICTABICHHUS O MHOXECTBE ACHCTBUTEIBHBIX YHCEN IS
CpaBHEHMsI, OKpYIJIEHUS] M BBIUMCICHHWH, M300paxkaTh AECHCTBUTEIbHBIC 4YKMCIAa TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsaTh NOHATHE apU(METHUYECKOrO KBAJAPATHOIO KOPHS, HAXOIUTh KBaJpaTHbIC
KOPHH, MCIIOJIb3Ys IIPU HEOOXOAUMOCTHU KaJIbKYJIATOP, BBIIOJIHATh IPE0OpPa30BaHUs BbIPaKEHUM,
COJZIeprKalluX KBaJIpaTHbIE KOPHHU, HCIIOJIb3Yys CBOWCTBA KOPHEH.

Hcnonp3oBare 3amucu OOJIBIIMX M MajblX YHMCENI C TMOMOLIbIO JIECSITUYHBIX ApoOei u
creneHel yucna 10.

Anredpanyeckue BbIpasKeHUsI

[IpuMeHATh TMOHATHE CTENEHW C LeNbIM I[OKa3aTeleM, BBIIOJHATH HpPeoOpa3oBaHUs
BBIPAKEHUH, COACPKALLUX CTEIIEHU C LIEIbIM IIOKA3aTEIIEM.

BBINONHATE TOXXJECTBEHHBIE NPEOOpa30BaHMs PALMOHAIBHBIX BBIPAKEHUH Ha OCHOBE
IIPaBUJI IeMCTBUI Ha/l MHOTOWICHAMU U alredpanyeckKuMu JpoOsMu.

PacknaapiBaTh KBaspaTHbIN TPEXUICH HA MHOKUTEIIH.

[TpumMensTh peoOpa3zoBaHMs BBIPAXKEHHUM IS peIIeHUs pa3IMYHbIX 33Jjad U3 MaTEMaTHUKH,
CMEXHBIX ITPEAMETOB, U3 PEATbHON IPAKTHKHU.

YpaBHeHHUS U HEPABEHCTBA

Pemats nuHelHbIE, KBaPATHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHUS, CBOJAIIMECA K
HUM, CCTEMBI JIBYX YPAaBHEHUH C IBYMS IIEPEMEHHBIMH.

[IpoBoauTh MpocCTEiIIe NCCIE0BAHNS YPABHEHUN U CUCTEM YPAaBHEHHM, B TOM UHCIE C
IIpUMEHEHHEM IrpapUuUuecKuX MpeICTaBlIeHUH (YyCTaHaBIMBaTh, UMEET JIM YPaBHEHUE UM CUCTEMa
YpaBHEHUH peLIeHUs, €CII UMEET, TO CKOJIbKO, U TIpoUee).



[lepexoauTs OT clIOBeCHOW (OPMYTUPOBKH 3a7adn K e€ aireOpandeckoid MOAeTH C
IIOMOIIBI0 COCTaBJICHUS YPAaBHEHMs WJIM CHCTEMbl ypaBHEHMiIl, HWHTEPIPETUPOBAaTh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4M OJIY4EHHbIN pe3yNbTar.

[IpuMeHATh CBOMCTBA YUCIIOBBIX HEPABEHCTB AJISl CPAaBHEHUS, OLIEHKHU, pellaTh JUHEWHbIE
HEpPaBEHCTBA C OJIHOM MEPEMEHHOM M HUX CHCTEMBbI, JaBaThb I'paUUECKyl0 WLIHOCTPALUIO
MHO>KECTBA PELLICHNI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lonumarsb 1 UCOIB30BaTh (PYHKIIMOHAJIBHBIE TOHITUS U S3bIK (TEPMHUHbI, CHMBOJIMYECKUE
0003HauEeHHST), OTIPENIENIATh 3HaYeHNE (DYHKIIMHU 110 3HAYECHHUIO apryMeHTa, ONpPEeIesaTh CBOWCTBA
byHKIHH 110 €€ rpaduKy.

Crpouts rpaduku 3MeMeHTapHbIX PYHKIUN BUJA:

y = k/x, y = x2, y=x3,y = |x|, y = VX, onuceIBaTh CBOMCTBA YHCIOBON (GYHKIMHK MO €&
rpaduky.

K koHmy oOydyeHuss B 9 kijacce oOydarIIMICS TMOTYYUT CICAYIOIIUE TPEIMETHBIC
pe3yJabTaThl:

Yucia u BBIYUCTICHUSA

CpaBHUBaTh U YHOPSAI0UMBATH PAllMOHANIbHBIE U UPPAIMOHATIbHBIE YHCTIA.

BoinmonusaTe apudmeTrueckue IEHCTBUS C pallMOHAIBHBIMU YHCIIAMH, COYeTasl YCTHbIE U
MMCbMEHHBIE TPUEMBI, BHITIOJIHATH BHIYMCIEHUS C HPPALUOHATBHBIMH YUCIaMHU.

Haxonuth 3HaueHus cTeneHel ¢ LeNbIMU MMOKa3aTels MU U KOPHEH, BBIUMCIATh 3HAUCHUS
YHCIIOBBIX BBIPAXKEHHH.

OKpyrasaTh J€HCTBUTENBHBIE YHCIA, BBINOJHATH MPUKHIKY pe3yJbTaTa BBIYHCIECHUH,
OLIEHKY YHMCJIOBBIX BBIPA)KEHUH.

YpaBHeHUsI 1 HEPABEHCTBA

Pemare nuHeliHbIE U KBaJpaTHbIC yPABHEHNUS, YPABHEHNUS, CBOIAIIMECS K HUM, IPOCTEHILINE
IpOOHO-pallMOHATIBHBIE YPABHEHMS.

Pemare cuctemsl AByX JIMHEHHBIX YpaBHEHUI C JBYyMs NEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHMH, B KOTOPBIX OJJHO YPaBHEHHE HE SIBIISIETCS IMHEHHBIM.

Pemate TekcToBble 3a7auM  anreOpandeckuM CIIOCOOOM C IOMOILBIO COCTaBJIEHUS
YPaBHEHMsI UJIM CUCTEMBI IBYX YPAaBHEHHH € ABYMsI IEPEMEHHBIMU.

[IpoBoanTh mpocTeiiie uccae0BaHus YpaBHEHUN U CUCTEM YpaBHEHMH, B TOM YHCIE C
IIPUMEHEHHEM IpapUUuecKX MpeICTaBIeHUH (YCTaHaBIMBaTh, UMEET JIM YpaBHEHHME WK CHUCTEMa
YpaBHEHUH PELIeHHUs, €CIIM UMEET, TO CKOJIBKO, U ITpoyee).

Pemate nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peEIICHUE
HEpaBEHCTB HA YHUCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemate cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE KBaJpaTHOE
HEPaBEHCTBO, M300pakaTh pEIIEHUE CUCTEMbl HEPAaBEHCTB HAa YMCIOBOM MpPSAMOM, 3alUCBIBATh
pELIEHNE C IOMOIIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH PA3IMUHBIX 3a4a4.

DyHKUUH

Pacnio3HaBath GyHKIIMM U3y4E€HHBIX BUI0OB. [l0oKa3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha

KOOPIUHATHOM MJI0CKOCTH rpadukoB GyHkui Buma: Y = kx, y = kx + b,y = k/x, y = ax2 + bx +
c,y=x3,y= VX, y = |X|, B 3aBUCHMOCTH OT 3Ha4eHU# KO3()(DHUIIMEHTOB, OMUCHIBATH CBONCTBA

GbyHKIUH.



Ctpouth M HM300pakaTh CXeMAaTUYECKU TpapUKH KBAJIPATUUHBIX (YHKIHH, OMUCHIBATH
CBOMCTBA KBaAPAaTUYHBIX (DYHKIUN MO UX TpapurKaMm.

Pacnio3naBate KBaipaTH4Hy0 (GYHKIUIO 110 (JOpMYIIe, IPUBOJUTH IPUMEPHI KBaIPATUIHBIX
GyHKIUH U3 peabHOM KU3HH, (PU3UKU, TEOMETPUH.

Yuc10BbIe MOCIE10BATEIbHOCTH U IPOTPecCHH

Pacnio3naBate apuMeTHUECKYI0 U T€OMETPUUYECKYIO IPOTPECCUU TIPH Pa3HBIX CIIOCO0axX
3a7aHusl.

BEINONHATE BBIYMCICHHUS C HCIOJB30BAaHHEM (OPMYN N-TO wWieHa apu(pMETHYecKOd u
F€OMETPUYECKOU MTPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh WICHHI MOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPAWHATHOM IJIOCKOCTH.

Pemrate 3a1a4n, cBs3aHHBIC C YMCIOBBIMH MOCIIEIOBATEIBHOCTSMH, B TOM YHCJIE 339 U3
peasibHOM JKHU3HHM (C UCTIOIb30BaHUEM KaJIbKYISITOPA, HIU(PPOBBIX TEXHOJIOTHUIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos
HaumeHoBaHMe pa3nesioB U TeM DyekTpoHHbIe (LM(PPOBHIE)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NMPorpaMmabl Bcero o0pa3oBaTeJibHbIE pecypchbl
padoThI padoThI
1 Yucna u BeluMCIEHUs. PallnoHaibHble o5 1
yHcna
2 AnreOpanvecKkre BhIpaXKeHUS 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHUS U HEPABEHCTBA 20 1 https://m.edso0.ru/6M3BVY10F
4 Koopmunatet u rpaduku. OyHKINMA 24 1 https://m.edsoo.ru/HIOIBN9VV
5 [ToBTOpeHue 1 0000IIEHE 6 1 https://m.edsoo.ru/XBWB68AXB
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 5 0



https://m.edsoo.ru/XKZQS616W
https://m.edsoo.ru/6M3BVY1OF
https://m.edsoo.ru/HIOI8N9VV
https://m.edsoo.ru/XBWB68AXB

8 KJIACC

KoanuecTBo 4yacoB
HaumeHoBaHMe pa3nesioB U TeM JyekTpoHHbIe (LU(PPOBHIE)
Ne n/m Kontpoabnbie | IlpakTnyeckme
NMPOrpaMMbl Bcero o0pa3oBaTebHbIE pecypchl
padoThI padoThI
1 Uucna u Beruncienns. KBagpaTHele KOpHU 15 https://m.edso00.ru/ORMAGNHCK
2 Yucaa u Berunciaenus. CTemnens ¢ I ESIIbIM 7 https://m.edsoo.ru/Q?ABCXOIL
rmokazareynem
Anreb .
3 reop quevCKH? BRIPAEHHA 5 1 https://m.edsoo.ru/GB7K30KCG
KBagpatasrit TpéxuieH
4 AJIrCOPAIHECKHE BEIPAKCHI. 15 1 https://m.edso0.ru/Y683RP1V9
AureOpanyeckas 1poob
Y .K
5 PABHCHHA 1 HEPABEHCTRA. RBAIPATHAIC 15 1 https://m.edsoo.ru/UDKT3SXO0P
YpaBHEHHUSA
Y .C
6 paBHeHHfI 1 HEPABEHCTRA. LHCTEMDT 13 https://m.edsoo.ru/1COH5LYTW
ypaBHEHUI
YpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edso0.ru/5DGS10004
OyHku. OCHOBHBIC TIOHSTHSI 5 https://m.edso0.ru/300TSJORU
Oynkiun. Yucnossie GyHKIHHA 9 https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpeHue U 0000MIIECHIE 6 2 https://m.eds00.rW/SQCV6UFOT
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



https://m.edsoo.ru/0RMAGNHCK
https://m.edsoo.ru/Q7A3CXOIL
https://m.edsoo.ru/GB7K3OKCG
https://m.edsoo.ru/Y683RP1V9
https://m.edsoo.ru/UDKT3SX0P
https://m.edsoo.ru/1C0H5LYTW
https://m.edsoo.ru/5DGS10O04
https://m.edsoo.ru/3OQTSJORU
https://m.edsoo.ru/B2NFZC7XH
https://m.edsoo.ru/SQCV6UFOT

9 KJIACC

KoanuecTBO 4acoB

Ne HaunMeHoBaHue pa3feioB U TeM DJIeKTpOoHHBbIe (U poBbIe)
Kontpoabubie | IIpakTnyeckme
n/n nporpaMmbI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
1 Yucna u BeluncieHus. [{eiicTBUTENbHbBIE 9 https://m.edsoo.r/EIOI7TONTB
qyuclia
Y Y%
2 P aBi{ cHHH Hepaula CHCTBA. Y PaBHeHHA € 14 1 https://m.edsoo.ru/LLGLQKIU2
OJTHOY TepeMeHHOMN
Y .C
3 PABHCHITL H HEPABCHCTEA. LAHCTEMH 14 1 https://m.edso0.r/UTNAJAKLP
YpaBHEHUH
YpaBHeHud U HepaBeHCcTBA. HepaBeHCcTBa 16 https://m.edsoo.ru/ZFUMLNDJK
OyHKITUU 16 https://m.edsoo.ru/SYHPVCOAU
YUucnoBbIe MOCIEN0BATEIHHOCTH 15 1 https://m.edso0.ru/LT2RT120J
IToBTO 000
7 i E) CHIE, ODODIICHHE, CHCTEMATH3AIA 18 1 https://m.edsoo.ru/Y MZ3IOUNQ
3HaHUI
OBUIEE KOJIMYECTBO YACOB 10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/E9QJ7QNTB
https://m.edsoo.ru/LLGLQKIU2
https://m.edsoo.ru/UTNAJAKLP
https://m.edsoo.ru/ZFUMLNDJK
https://m.edsoo.ru/SYHPVCOAU
https://m.edsoo.ru/LT2RT120J
https://m.edsoo.ru/YMZ3IOUNQ

IPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSA OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KIIACC
Kon .
IIpoBepsieMble peAMETHBIE Pe3yJabTAThI 0CBOCHHS OCHOBHOI
NpoBePsAeMOro .
o0pa3oBaTebHON MPOrpaMMbI OCHOBHOIO 00111ero 00pa3oBaHus
pe3yabTara
1 Yucna v BIYUCIECHUSA
11 BeimonusTh, coderasi YCTHbIE WM NHUCHBMEHHBIE MPHUEMBI, apU(PpMETHUECKHIE
' JEMCTBUS C PallMOHAIIBHBIMU YHCIIAMH
HaxomuTh 3HauYeHWs1 YHCIOBBIX BBIPAKEHHUH, MPUMEHATh Pa3HOOOpa3HbBIE
1.2 CrocoObl W TPUEMBI BBIYUCICHHWS 3HAYEHWH JPOOHBIX BBIPAXKEHHM,
coJiepKamux OOBIKHOBEHHBIC U JECATHIHEIE TPOOH
[epexonuTh OT OfHOM (POPMBI 3aIMCH YUCEN K Ipyroi (mpeoOpa3oBhIBATH
1.3 JECATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTHU, B OECKOHEUHYIO ICCATHYHYIO IPOOb)
14 CpaBHHMBATH U YIIOPSIOYNBATH PAIlMOHAIBHBIC YHCIIA
15 OKpyTIATE YHCIIa
BrImonaHATS MPUKUAKY U OLEHKY Pe3y/IbTaTa BEIYUCICHHH, OLIEHKY 3HaUeHUN
1.6 YUCIIOBBIX  BBIp@KEHUM. BBINONHATH JNEHCTBUS CO  CTEMNEHSAMU C
HaTypaJbHBIMH [TOKa3aTENIMU
17 [IpumeHaTs TpW3HAKH  AEIMMOCTH, DPAa3lOKEHHE HAa  MHOXHUTEIH
' HaTypaNbHbIX YHCEI
Pemats mpaxTHKO-OPHMEHTHPOBAHHBIE 33/Ja4M, CBSI3aHHBIE C OTHOIICHHEM
18 BEJIMYHH, MIPOMOPITOHATHHOCTHIO BEJIMYHH, TIPOIIEHTaMH,
' WHTEPIPETUPOBATh PE3YNBTATHI PEIIeHHs 3a7ad C Y4ETOM OTpaHHYSHHH,
CBSI3aHHBIX CO CBOWCTBAMHU PACCMATPHUBAEMBIX OOBEKTOB
2 Anrebpanveckre BhIpaXKeHUS
21 Hcnonp3oBaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CUMBOIHUKY, TIPUMEHSTH
' e€ B mpollecce OCBOeHHUs yueOHOro MaTepuana
25 Haxogute 3HaveHuss OyKBEHHBIX BBIPRXKEHWUH IPH 3aJaHHBIX 3HAYCHUSIX
' TepeMeHHBIX
23 BemonasaTe  mpeoOpa3zoBaHHMS — [ENOTO  BBIPAKEHUS B~ MHOTOWIEH
' MIPUBEIEHUEM TTOIOOHBIX CIIaTaeMbIX, PACKPBITHEM CKOOOK
54 BeInonHAT yMHOXKEHHE ONHOUYIEHA HAa MHOIOWIEH M MHOIOWIEHa Ha
' MHOTOYIEH, IPUMEHATH POpMYJIbI KBaApaTa CyMMBI U KBaJpaTa pasHOCTH




OCYHIGCTBJ'ISITI: Pa3I0)KECHUE MHOTOWICHOB Ha MHOXKHUTEINW C IMOMOIIbBIO

25 BBIHECEHHsI 32 CKOOKM OOIIero MHOMKHUTENS, TPYNIHPOBKH CllaraeMblX,
mpuUMeHEeHUs POpMYI COKPAIIEHHOTO YMHOMKCHHSI
26 [IpumensaTs npeodpa3oBaHMsi MHOTOUYJICHOB ISl PELICHHUS Pa3inYHbIX 3a7a4
' U3 MaTEeMaTUKH, CMEXHBIX IPEIMETOB, U3 PeabHON MPAKTUKH
97 Hcnonb30BaTh CBOWCTBA CTENEHEH C HATypaJIbHBIMU MOKAa3aTeNAMH s
' npeoOpa3oBaHuUsl BBIPAKEHUH
3 VYpaBHEHHS U HEPABEHCTBA
Pemare nuHeiiHbIE ypaBHEHUSI C OJHON IEPEMEHHOW, IPHUMEHSs IpaBUIIA
3.1 nepexofa OT MCXOIHOTO YpaBHEHHUS K paBHOCHUIIBHOMY emy. IIpoBepsTs,
ABIISIETCS JIM YNCIIO KOPHEM YpaBHEHUS
3.2 [MpumensTs rpaduyeckre METObI TP PELICHUH JIHHEWHBIX YPaBHEHUH U UX
' CUCTEM
33 [lonGupare mpuMepsl Map YHCEN, SBISIOMIMXCS pPEIIeHHeM JIMHEHHOTO
' YpaBHEHUS C IByMs ITIe€pEMEHHBIMU
CrponuTh B KOOPAMHATHOH IUIOCKOCTH TpadUK JHHEHHOTO YpPaBHEHHUS C
3.4 JBYMS TIepEMEHHBIMH; TIOJB3YSICh TPadKOM, IPHUBOIUTH IPUMEPHI PElICHUS
yYpaBHEHUS
35 Pemats cucTeMbl IByX JIMHEHHBIX YPaBHEHUH C ABYMS IIEPEMEHHBIMY, B TOM
' qucie rpaduIecKu
CocraBnare W peuiate JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUI IO YCIIOBHIO 3aJadd, WHTEPIPETUPOBATH B COOTBETCTBHH C
KOHTEKCTOM 3aJja4X MTOIY4IECHHBIN pe3yabTaT
4 Koopaunats! u rpaduku. OyHKIINN
N3obpakath Ha KOOPAWHATHOM TIPSIMOM TOYKH, COOTBETCTBYIOIIHE
4.1 3alaHHBIM KOOpAUHATAaM, JIy4H, OTPE3KH, MHTEPBAJIbI, 3alIUCHIBATh YACIOBBIC
MIPOMEXYTKHU Ha aJIreOpandeckoM s3bIKe
4.2 OtMmeuaTs B KOOPIMHATHOM IJIOCKOCTH TOYKH IT0 3alaHHBIM KOOpIUHATaM
4.3 CtpouTts rpaduku MuHEHHBIX (GyHKIMH. CTpouTh rpaduk GyHKINHN Y = [X]|
OnwuceiBaTh € MOMOMIBI (DYHKIMHA HM3BECTHBIE 3aBHCHMOCTH MEXIY
4.4 BEJIMYHNHAMH: CKOPOCTB, BPEMSI, PACCTOSTHUE, LIEHY, KOIUYECTBO, CTOUMOCTb,
MIPOU3BOJAUTEIBHOCTD, BpeMsi, 00bEM padoThI
4.5 Haxonuts 3Ha4eHne GyHKLINH 110 3HAYEHUIO €€ apryMeHTa
Ilonumarp rpaduueckuii cmocod mpencTaBieHUs W aHaiIM3a MHGOpPMaLuy,
4.6 W3BJIEKaThb W HMHTEPIPETHPOBAThH HH(GOPMALMIO U3 TPaduKOB pPEabHBIX

MPOLIECCOB U 3aBUCUMOCTEH




8 KJIACC

Kon
NpoBepsieMoro
pe3yabTara

IIpoBepsieMble peAMETHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI
o0pa3oBaTeIbHOI NPOrPaMMBbI OCHOBHOT'O 0011ero 00pa3oBaHus

1

Yycia ¥ BEIUUCICHUS

11

Hcnonp3oBaTh HaYaJIbHBIE NMPEACTABICHUS O MHOXKECTBE JEHCTBUTEINBHBIX
yucen [l CpPaBHEHHWsS, OKPYIJIGHWS W BBIYMCICHHH, HM300paxkaTh

JIEHCTBUTENBHBIC YUCIIA TOUKAMHM HA KOOPIUHATHON NPsSIMOM

1.2

[IpuMeHsATh TMOHATHE apUPMETHUECKOTO KBaJPAaTHOTO KOPHS, HAaXOAWUTh
KBaJpaTHble KOPHM, HCIONB3YyS IPH HEOOXOAUMOCTH KaJbKYJATOP,
BBITIOJTHSATH MTPE00pa30BaHMs BEIPAKEHHUH, COIEpIKAIINX KBaIpaTHBIE KOPHH,

UCIIOJIBb3YSI CBOMCTBA KOPHEN

1.3

Hcnonp30BaTh 3amucH OONBIINX M MajbIX YHCET C IIOMOINBIO ACCATHYHBIX

npobeii u creneneit yncia 10

Anrebpandeckrie BhIpaXeHNS

21

HpI/IMeHSITB IIOHATHC CTCIICHMW C ICJIIbIM IIOKAa3aTCiIE€M, BBIIIOJIHATH

peoOpazoBaHMs BRIPAKEHUH, COEPKAIINX CTENEHH C IENBIM ITOKa3aTelleM

2.2

BEIMOMHATE TOXIECTBEHHBIC TPEOOPA30BAHUS PAIIHOHAIBHBIX BBIPAXKECHUI
Ha OCHOBE TpaBWJ NCHCTBUH HAaJ MHOTOWICHAMHU W airedpandecKuMu

IPOOSIMU

2.3

PacknanpiBath KBaipaTHBIN TPEXUIIEH HAa MHOKUTEIHU

2.4

[IpumensaTs mpeoOpa3oBaHUs BHIPKEHHUH TS PEIICHUS Pa3TUYHbIX 33134 U3

MaTE€MaTHUKHU, CMEXXHBIX ITPEAMETOB, U3 peanLHoﬁ IIPaKTUKH

YpaBHEHUS U HEPABEHCTBA

3.1

Pemats nwHeliHbIe, KBaapaTHBIE YpaBHEHHUS W PAalMOHAIBHBIC YpaBHEHUA,

CBOZSIIMECS K HUM, CHCTEMBI IBYX YpaBHEHUH C ABYMsI IEPEMEHHBIMU

3.2

IIpoBoauTh OpocTeiiine HCCaeAOBAHUS YPAaBHEHUM U CUCTEM YpaBHEHUH, B
TOM 4YHCIIE C IPUMEHEHHEM Ipa)uuecKuX MpeAcTaBIeHUH (YCTaHABIMBATH,
HMEET JIM YpaBHEHHE WM CUCTEMa YPaBHEHUH pEIIEHHs], €CIM HUMEET, TO

CKOITBKO, H TIpoYee)

3.3

[lepexonuth OT crnoBecHOM (HOPMYIMPOBKM 3agaudl K €€ anreOpanyeckou
MOJENHM C TOMOIIBIO COCTABJIECHUS! YPAaBHEHHS WJIM CHCTEMbl ypaBHEHUH,
HHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJayd IOJyYEHHBIH

pe3ynbTaT

3.4

HpI/IMeHSITB CBOMCTBAa YHCIIOBBIX HCPABCHCTB [JId CPABHCHHA, OLICHKH,

peuaTb JIMHCIHEBIC HCpaBCHCTBA C OI[HOﬁ HCpCMeHHOﬁ U UX CUCTEMBI, 1aBaTh




I’pa(bI/I‘IeCKyIO HWJUTIOCTPAlIMI0 MHOXXECTBA pCIHCHI/Iﬁ HCPABCHCTBA, CUCTCMbI

HEpaBEHCTB

DOyHKINHU

4.1

[lonumatp U UCHONB30BaTh (PYHKIIMOHAIBHBIC TTOHATHUS U SI3bIK (TEPMUHBI,
CHUMBOJINYECKHME O003HAUCHHS), ONPENECNsATh 3HaueHHe (QYHKIUU TI0

3HAYCHUIO apTyMEHTa, ONPEAENATh CBOMCTBA QYyHKINH 1O € rpaduKy

4.2

Crpoutb rpaduKy deMeHTapHBIX QYHKIUH BUA:
y=k/x

, Y =X?, Y = X3, y = |X|, oTuCBIBATh CBOWCTBA YHCIOBOH (YHKIUH 110 e€ rpaduKy

9 KJIACC

Kox
NMPoBepPsaEMOro
pe3yabTara

HpOBepﬂeMbIe NPEAMETHBIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOI1
06pa3OBaTeanoﬁ nporpaMmbl OCHOBHOI'O 061“61"0 06pa303aﬂnﬂ

1

Yucia ¥ BEIUUCIICHUS

11

CpaBHUBATH U YIOPAI0YNBATH PAllMOHAIBHBIE U HPPAIIMOHAIBHBIE YHCTIa

1.2

BeimonusaTe  apudMernveckue JEHCTBUS C pallMOHATIBHBIMUA YHCIIAMHY,
coyeTas yCTHbIE W TIHCHbMEHHBIE NPUEMBI, BBITONHATH BBIYMCICHHS C

HppannuoHaJIbHBIMU YUCIIaMU

1.3

HaxonuTe 3HaueHusd CTeNeHel C IeNbIMU [OKa3aTels MU W KOpHEH,

BBIYHUCIIATH 3HAYCHHUA Y CIIOBBIX BLIpa)KeHI/Iﬁ

14

OprrJ'[S[TB JICCTBUTEIbHBIC quciia, BBIIIOJHATE IPUKUAKY PpE3YyIbTaTa

BBIYMCIICHUN, OLICHKY YMCJIOBBIX BBIPAXKEHUI

YpaBHEHUS U HEPABEHCTBA

21

Pemate nuHElHBIE T KBaApaTHbIC YpPaBHCHUS, YpPaBHCHHS, CBOAAIIMECSA K

HUM, IpOcTeHIIe APOOHO-PallHOHAIbHbBIE yPaBHEHUS

2.2

Pemate cucteMbl OBYX JMHEHHBIX YPaBHEHHUH C IBYyMs HNEPEMEHHBIMH H
CHCTEMBl [BYyX YPaBHEHHH, B KOTOPBIX OJHO YypaBHEHHE HE SBISIETCS

JIMHEHHBIM

2.3

Pemate TekcTOBBIC 3aga4un aJIFG6paI/I‘IGCKI/IM CIIOCOOOM € IIOMOIIBIO
COCTAaBJICHUA YpPAaBHCHUA UM CHUCTECMBI JBYX ypaBHCHI/Iﬁ C JABYyMs

NEPEMCHHBIMU

2.4

[IpoBoauTh npocTeiinye uccae0BaHUsl ypaBHEHUN 1 CUCTEM YpaBHEHUH, B

TOM YHCJIC C MNMPUMCHCHUCM I‘pa(l)I/I‘leCKI/IX Hpe,[lCTaBJ'ICHI/Iﬁ (HaanMep,




yCTaHaBJIUBATb, UMCCT JIMX YPABHCHHUC WM CUCTEMaA ypaBHeHI/Iﬁ peuIcHud,

€CJIM UMECT, TO CKOHI)KO)

Pemiate nuHeiiHbIC HEPABCHCTBA, KBAaJApAaTHBLIC HCPABCHCTBA, I/I306pa)KaTB

25 peuIeHUEe HEPAaBEHCTB HA 4YMCIIOBOW IIPSMOM, 3alUCBIBaTh PELICHUE C
MIOMOIIBIO CHMBOJIOB
Pematn CHUCTEMbI JIMHEWHBIX HCPABCHCTB, CHCTEMbI HCPABCHCTB,
26 BKJIIOYAIOIIME KBaApaTHOE HEPABEHCTBO, M300pa)kaTh pelIeHWE CHCTEMBI
. HCPAaBCHCTB Ha YK CJIOBOM HpHMOfI, 3allMChIBATh PCIICHUC C IIOMOLILIO
CHMBOIIOB
2.7 Hcnonb30BaTh HEPABEHCTBA IIPU PELLIEHUN Pa3IUYHbIX 3a/1a4
3 OyHKIHH
Pacno3naBsath q)YHKI_[I/II/I HN3YYCHHBIX BHJIOB. IToka3pIBaTh CXeMaTHUYECKU
31 pacmnojoXeHne Ha KOOPAMHATHOM IIJIOCKOCTH TpaduKoB (QYHKIMKA BUAA:
' y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucuMocTH OT 3HauCHHii
k03 puIIMeHTOB, ONTUCHIBATH CBOWCTBA (DYHKIIMI
32 [oka3pBaTh CXeMaTHUYECKH PACIOIOKEHHE HA KOOPAMHATHOHM IJIOCKOCTH
' rpadukoB pyHKIHHI Buga Y = VX, Y = || 1 onuchIBaTh CBOMCTBA (PyHKIIUI
33 Ctpouth U M300paXkaTh CXEMAaTHUECKH rpadMKy KBaAPAaTUIHBIX (DYHKIIHI,
' OITUCHIBAThH CBOWCTBA KBAJIPATHYHBIX (DYHKIIUH IO UX IrpadurKam
34 PacniozHaBaTh KBajpaTHUHYIO QYHKITHIO 1O (hOpMYyIie, IPUBOANUTE MIPHUMEPEI
' KBaIpaTHYHBIX (PYHKIWH U3 peaNbHON KU3HU, (PU3UKH, TEOMETPUHU
4 ApudmMernyaeckas 1 reoMeTprIecKast IporpecCruu
i1 PacrioznaBath apmpMeTHyecKyr0 W TEOMETPHYECKYI0 MPOTPECCHH TpH
' pa3HBIX crioco0ax 3amaHus
40 BemonHATE BBIYHCICHHS C HCIONB30BaHWEM (OpMylT N-TO dieHa
' apu(MeTHIECKOi 1 TEOMETPUUIECKOH MPOrpeccruii, CYMMBI TIEPBBIX N YJICHOB
43 N3obpakath WiIeHBl IOCIENOBATENFHOCTA TOYKAMH Ha KOOPIWHATHON
' IIJIOCKOCTH
Pemartes 3amaumn, CBA3aHHBIE C YUCIIOBBIMHU ITOCIIEAOBATENIEHOCTSIMA, B TOM
4.4 YHUClle 3aa4d W3 pPeaNbHON XHW3HU (C HWCIOIH30BAHHEM KAIBKYISATOPA,

U (POBBIX TEXHOIOTHIH )




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT coAep:KaHUS
1 Uucna v BEIYUCICHUS
Jpobu 0OBIKHOBEHHBIE U ACCATHYHBIE, TIEPEXO OT OAHOM (HOpMBI 3amHcH Ipodei K
11 npyroil. IloHaTne panMoOHaIBHOTO YHMCIA, 3alHMCh, CPAaBHEHHE, YIOPSI0YHMBAHUE
palMOHATBHBIX YHCEN

12 Apudmerndyeckne IEHCTBUS C palMOHANBHBIMH uuciamu. PernieHue 3agad w3
' peasbHOM NMPaKTHKU Ha YacTH, Ha APOOH

13 CremeHr ¢ HaTypaJbHBIM TIOKa3aTeJeM: OIpefeieHue, mpeodpazoBaHHe
' BBIPOKEHHI Ha OCHOBE OIPEACICHUS, 3aMCh OOJBIINX YHCEN

14 [porenTsl, 3amuch MPOIEHTOB B BHJE APOOH W JPOOW B BHJIE MPOIECHTOB. Tpu
' OCHOBHBIE 33J]a91 Ha MPOIEHTHI, pelIeHNe 331249 3 PEaTbHON MPaKTHKU

L5 [IpumeHeHue MPU3HAKOB JAENUMOCTH, PA3l0KEHHE Ha MHOXXUTEIH HATypaJbHBIX
' gmcen

1.6 PeanpHbBIE 3aBUCUMOCTH, B TOM YHCIIE IIPsIMasi M 0OpaTHAS! IPOMOPIIHOHATBHOCTH
2 AnreOpanveckre BhIpaXKeHUS

21 IlepemenHble, YUCIOBOE 3HAYEHHUE BBIPAXKEHUS C TIepeMeHHOoH. JlomycTumeblie
' 3HAYCHMS ITepEeMEHHBIX

95 [IpencraBnenne 3aBUCUMOCTH MEXIY BETMIHMHAMHA B Buje (hopMyIel. Berancienws
' o popmynam

2.3 [IpeoOpazoBanue OyKBEHHBIX BBIPAYKEHH, TOXKISCTBEHHO PABHBIE BHIPAYKEHIS

2.4 CBO¥ICTBa CTENEHN C HATYPaIbHBIM TIOKa3aTelneM

95 Opnounensl W MHOrowieHsl. CrteneHp MHOrowieHa. CIlIOKeHHE, BBIYHTAHUE,
' YMHO)KEH€ MHOTOWJICHOB

26 DopMyIBl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CYMMBI W KBaJpaT Pa3HOCTH.
' ®dopmyna pa3HOCTH KBaapaToB. Pa3nokeHrie MHOTOWICHOB HA MHOKUTEIH
3 YpaBHeHHS

31 YpaBHeHHE, KOpEHb YpaBHEHHWs, TMpaBHiia IpeoOpa3oBaHUS  ypaBHEHUS,
' PaBHOCHJIBHOCTh YpaBHEHUH

3.9 JluneitHoe ypaBHEHHE C OAHON IIEPEMEHHOM, YMCII0 KOPHEN JIMHEHHOT O YpaBHEHUS,
' pelIeHue TUHEHHBIX YpaBHEHUMA

33 CocraBieHre ypaBHEHMH IO YCIOBHIO 3aJayd. PemieHne TEKCTOBBIX 3ajad c
' MIOMOILBIO YpaBHEHHUH

3.4 JluneliHOE ypaBHEHHE C ABYMS IIEpEMEHHBIMU U ero Tpaduk




Cucrtema JBYX JHMHEHHBIX YpaBHEHWH ¢ JBYMS MepeMeHHBIMHU. Pemienue cucrem
3.5 ypaBHEHUH CIOCOOOM TOACTAaHOBKU. [IpuMepnl pemieHus TEKCTOBBIX 3alad ¢
MTOMOIIBIO CUCTEM yYpaBHEHUH

4 Koopmunats! u rpaduku. @yHKIumn

4.1 Koopaunara Touku Ha mpsiMoit

42 YucnoBble MPOMEXYTKU. PaccTosHME MeXay JIBYMs TOYKAMM KOOPAMHATHOU
' IIPSIMOU

43 [IpsmoyroneHas cuctema koopauHat, ocu OX u Oy. AbGciucca U opiuHaTa TOYKH
' Ha KOOPJAMHATHOM MJIOCKOCTH

a4 [pumepsr rpadukoB, 3amaHHBIX (opMmynamMu. UreHne TpauKOB peambHBIX
' 3aBUCUMOCTEN

4.5 [oustre pynkunu. ['paduk Gpynkumun. CBoiicTBa QyHKIHIA

4.6 Jluneitnas ¢pynkius, e€ rpaduk. ['paduk Gyrknmm y = [x|

4.7 I'paduueckoe peneHne TMHEWHBIX YPaBHEHUH W CHCTEM JIMHEHHBIX YpaBHEHHN

8 KJIACC
Kon ITpoBepsieMblii 3J1IeMEHT coJepPKAHUS

1 Uwcna v BBIYMCIEHUS

11 Ksamparusrit kopers u3 uncina. [lorstre 06 nppanuoHaapbHOM duciie. [lecsaTuanbie
' HpUOJIMKEHNSI HPPALIMOHATIBHBIX YMCEI

19 CpoiictBa apudMeTHUECKMX KBAJpaTHbIX KOpPHEH M MX M[pUMEHEHHE K
' Ipeo0pa30BaHMIO YNCIIOBBIX BBIPAXKEHUI U BEIUMCICHUAM. [lefiCTBUTENIBHBIC YK CTIa

1.3 CrerreHb ¢ IIEIBIM ITOKazaTesieM U e€ cpoiicTBa. CTaHaapTHAS 3alMCh YHCIa
2 AnreOpanveckre BbIpaXKCHUS

21 KBanpaTHslil TpéXwieH, pa3nokeHre KBaAPaTHOrO TPEXUIEHA HaA MHOXKHUTEIN

2.2 Anrebpandeckas qpodb. OCHOBHOE CBOMCTBO anreOpanmdeckoi Apoou

2.3 CrnoxxeHne, BEIYATaHNE, YMHOKEHHE, JielieHIe aaredpandeckux Apooei

24 PanonansHbIe BRIpOXKEHUS U UX MPEOOpa3OBaHUE
3 VYpaBHEHHS U HEpPAaBEHCTBA

31 KBanmpatHoe ypaBHeHue, (opmyna KOpHEH KBaIpaTHOro ypaBHeHHs. Teopema
' Buera

3.2 Pemenne ypaBHeHMH, CBOASLIMXCS K TMHEHHBIM U KBaJPAaTHBIM

3.3 [pocreiimme npoOHO-paMOHAIBHBIE YPaBHEHUS




I'paduueckas wuHTepmperanusi ypaBHEHHH C IBYMS TIEPEMEHHBIMH M CHUCTEM
3.4 JUHEHHBIX YpaBHEHHUH C JBYMSI IMEpEMEHHBIMU. I[IpuMepwl pelIeHHs CcHCTEM
HETMHEHHBIX YpaBHEHUH C JBYMSI IIEPEMEHHBIMU
3.5 PerieHre TEKCTOBBIX 3aj1a4 aaredpanveckuM CriocoooM
3.6 UmcioBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaeHcTBO ¢ 0/1HOM NepeMeHHOI
3.8 PaBHOCHIIBHOCTH HEPaBEHCTB
3.9 JIuHeliHbIe HEPABEHCTBA C OJJHOU IEPEMEHHON
3.10 Cucrembl TMHEHHBIX HEPABEHCTB C OJJHOM TEPEMEHHOM
4 OYHKITIU
41 [onste ¢ynkiuu. O61acTh omnpeneNneHruss ¥ MHOXECTBO 3HAUYCHHH (YHKIUH.
' CriocoObl 3a1aHust PYHKITHHA
4.2 I'padux pyakumun. Urenne cBoiicTB GyHKIUH 110 e€ rpaduky
4.3 [pumepsl rpadrKoB QYHKITUH, OTPaXKAIOIIUX PeabHBIE MPOIIECCH
4l OyHKIMK, ONKHCHIBAIONIME TMPSIMY0O W OOpaTHYK  MPONOPIUOHANBHBIC
' 3aBHCUMOCTH, MX rpaduKu
4.5 OyHKINH Y =X2, Y = X3
4.6 Oyukuun Yy = X, Y = |x|
4.7 I'paduueckoe perieHrne ypaBHESHHUI U CUCTEM YPaBHCHUM
9 KITIACC
Kon IIpoBepsieMblii 3J1IeMEHT coJepKaAHUS
1 Uwicna v BBIYHCIEHUS
11 PanmonanbHble Ymcia, HppaloHaIbHBIE YHCa, KOHEYHBIE 1 OECKOHEUHBIE eCITHIHbIC
' Ipodu
MHOXeCTBO IIeHCTBUTENBHBIX YHCEN, NEHCTBUTENbHBIC YHCIIA KaK OCCKOHEYHbBIE
12 JecsITHYHBIe poOn. B3anMHO OMHO3HAYHOE COOTBETCTBHE MEXIYy MHOXXECTBOM
' JEHCTBUTENBHBIX YHCET W KOOpAMHATHOM mpsiMoi. CpaBHEHHE HEHCTBUTEIBHBIX
qHce
1.3 Apudmerndeckue AeHCTBUS ¢ IeHCTBUTEIBHBIMU YHCIAMH
W3mepenusi, npuONMMKEHNs, OIEHKH. Pa3Mmepbl OOBEKTOB OKpYXKAIOLIEro MHpA,
14 JUTUTETBHOCTh TIPOLIECCOB B OKpyKaromieM Mupe. [lpubmmkéHHOe 3HaueHue
' BEJIMYUHBI, TOYHOCTh NpHOmKeHus. Oxpyrienue uucen. [lpukuaka u oreHka
PE3YIbTATOB BBIYUCICHUIH
2 VYpaBHEHHS U HEpPAaBEHCTBA
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VYpaBHeHU ¢ OHOM NepeMeHH oM

2.2 Jlunelinoe ypaBHeHHe. Pemienue ypaBHEHUH, CBOIAIINXCS K JIMHEMHBIM

2.3 KsagpaTtHoe ypaBHeHue. Pemenne ypaBHeHHI, CBOAAIIMXCS K KBapaTHBIM

24 bukBanpatHoe ypaBHeHue. IIpuMepsl pellleHHs ypaBHEHMH TPETbed U YETBEPTOM
' CTEIEHEN pa3JI0KEHUEM Ha MHOKUTEIN

25 Pemenne npoOHO-paliMOHaTBHBIX YPaBHEHHH

2.6 Cucremsl ypaBHEHUI

2.7 VYpaBHeHHE C IBYMSI IEPEMEHHBIMU U €ro rpaduk

2.8 Pemenue cucrem IByX JIMHEHHBIX YPABHEHUH C IBYMS IIEpEMEHHBIMU

29 Pewienue cuctem AByX ypaBHEHMH, OJHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOi
' CTETeHU

2.10 I'paduueckas nHTEpIpETAlMS CUCTEMBI YPaBHEHHI C IBYMSI IEpEMEHHBIMH

211 Pemenme TEKCTOBBIX 3a/1a4 aJireOpandecKuM CriocoooM

212 UrcnoBble HEPaBEHCTBA U MX CBOMCTBA

2.13 Pemenne MTMHEWHBIX HEPABEHCTB C OJTHOM TTepEMEHHOM

2.14 Pemienue cucreM TMHEWHBIX HEPABEHCTB C OJIHOM MepEMEHHON

2.15 KBazapaTHbIe HepaBeHCTBA

216 I'paduueckas wHTEpHpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMS
' repeMeHHBIMU
3 OyHKIINN

31 Ksagpatuunas ¢ynkuus, e€ rpaduk u cBoiictsa. Ilapaboma, KoOpIUHATHI BEPITHHBI
' mapaboiIbl, 0OCh CHMMETPHUH TTapaboITbl

3.2 I'paduku dynkiwmii y=Kx, y=kx+b u ux cBoiicta

3.3 I'paduku dynkiwmii y=K/X, y = X% u ux cBoiictBa

3.4 I'padmkn hyHKIMIT , 1 UX CBOMCTBA
4 UwcnoBble MOCe0BaTeIbHOCTH

41 Omnpenenenrie W crnocoObl 3aJaHUsl YUCIOBBIX IMOCIEAOBaTelNbHOCTEH. 3anaHue
' MTOCTIEIOBATENFHOCTH PEKYPPEHTHON (GOpMYIIOi U popMyIIoi N-To djieHa

42 Apudmernyeckas mporpeccus. DopmMysl N-ToO dieHa apruPMETHIECKOH MTPOrPeCcCru,
' CYMMBI TIEPBBIX N WICHOB

43 I'eomerpuueckast mporpeccus. @opMynel N-TO YjeHA TEOMETPUYECKON MPOTPECcCHH,
' CYMMBI TIEPBBIX N WICHOB

a4 NzobpakeHne wieHOB apu(PMETHIECKON U T€OMETPUIECKOHN MPOrPEecCHil TOYKAMH Ha
' KOOPJMHATHOM IIIOCKOCTU. JIMHEHHBIN U SKCTIOHEHIIUATBHBIA POCT

4.5 CrnoHbI€ IPOLIEHTHI




IMPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHON MPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

Kon
NPOBEPSIEMOT0
TpedGoBaHUS

IIpoBepsieMble TPeOOBAHMS K NMPEIMETHLIM Pe3yJbTATAM 0CBOEHUS
OCHOBHOIi 00pa3oBaTeJbLHON MPOrPaMMBbI OCHOBHOTO 00111er0
oOpa3zoBanus Ha ocHoBe DI'OC

YMeHue olepupoBaTh MOHATUAMU: MHOKECTBO, IIOJMHOXKECTBO, Ollepaluu
Ha/I MHOXKECTBAMH; YMEHHUE ONEPUPOBATH MOHSATHIMHU: Tpad, CBA3HBIN rpad,
JIEpEBO, LUKII, IPUMEHATh UX IIPHU PELIEHUM 3aJ1a4; YMEHUE HUCIIOJIb30BaTh
rpaduueckoe MpEACTaBICHUE MHOXKECTB ISl OMHCAHWS — pPealbHBIX

MIPOLIECCOB U SIBJICHWH, IPU PEIICHUH 3a]a4 U3 JPYTHX YIeOHBIX PEIMETOB

YMeHne onepupoBaTh IOHATHSIMHU: OIPEACIECHUE, aKCUOMAa, TEOpeEMa,
JI0OKa3aTeIbCTBO;  YMEHHE  pAaCllO3HABATh  HCTUHHBIE U JIOXKHBIE
BBICKA3bIBaHUS, [PUBOAMTH IIPUMEPBl U  KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBaAHUA U OTPULIAHUA BBICKA3bIBaHMI

YmMmenue On€pUupoOBaTh IMOHATHAMU: HATYpaJIbHOC 4YHCIIO, IIPOCTOC U
COCTaBHOE YFHICIIO, JIEIMMOCTh HaTypaJIbHBIX YMCEN, PU3HAKH JIEINMOCTH,
IIeJI0€ YHCI0, MOAYJIb Yncia, OOBIKHOBEHHAS JPOOh W JCCATHYHAS IPOOH,
CTaHAAPTHBIM BUJ YHMCIIA, PAIlIOHAIBHOE YHCIIO0, HPPAMOHAIBFHOE YUCIIO,
apudMeTHUecKull KBaJApaTHBI KOPEHb, YMEHHE BBINOIHATH ICHCTBHUS C
YHCIIaMH, CPaBHUBATh W YIOPSAOYHMBATH YHCIA, MPEACTABIATh YHCIa Ha
KOOPAWHATHOW MPSIMOM, OKPYTIISTh YHCIA; YMEHHE IeNnaTh NMPUKUAIKY |

OLIEHKY pe3yJIbTaTa BBIYMCICHUH

YMeHue OomnepupoBaTh MOHATHSIMHU: CTENEHb C LENbIM IOKa3aTeleM,
apupMeTHICCKII KBaIpaTHBIH KOpEeHb, MHOTOUJICH, adredpandeckas qpoob,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATYPaJbHOH CTEIICHH OOJIbIIE TUHUIIB,
YMEHHE BBIONHATH pacu€rbl Mo QopMynaMm, HpeoOpa3oBaHUs IEIbIX,
JIPOOHO-PAIOHANTLHBIX BRIPAKCHUH M BHIPAXKCHUH C KOPHIMH, Pa3ioKeHHe
MHOTOYJICHA HAa MHOXXUTEIHM, B TOM YHCJIE C HCIOIb30BaHHEM (HOpMyI

Pa3HOCTH KBaJpaTOB U KBaJpaTa CyMMBI U Pa3HOCTH

YMeHue omnepupoBaTh IOHITHUSMHU: YHCIOBOE DPABEHCTBO, yYpaBHEHHUE C
OJJHOH TepeMEHHOM, YMCIOBOE HEPaBEHCTBO, HEPABEHCTBO C NEPEMEHHOMN;
yMEHHE pemarb JUHEHHBIE M KBaJApaTHbIE YpaBHEHHs, JPOOHO-
palnMoHaJbHbIC YPaBHEHHS C OJHOM NEPEMEHHOM, CUCTEMBbI IBYX JIMHEHHBIX
ypaBHEHUH, IMHEHHbIE HEPABEHCTBA U MX CHCTEMBbI, KBaJpaTHbIE U JPOOHO-
palMoHaIbHBIE HEPAaBEHCTBA C OJHOM IEPEMEHHOW, B TOM YHCIE NpHU

pelICHUN 3aJa4 U3 APYrux npeaAMeToB U NPAKTUYCCKHUX 3alda4; YMCHHC




HCIOJIb30BaTh KOOPAWHATHYIO IMPAMYIO W KOOPAUWHATHYIO IIJIOCKOCTL IJIA

1/1306pa>1<eHI/1$[ pCIHCHI/Iﬁ ypaBHeHI/Iﬁ, HEPABCHCTB U CUCTCEM

YMeHne onepupoBaTh MOHATUSAMH: (QYyHKUMSA, Tpaduk (YHKUUH, HYIH
(YHKUIWHU, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKA BO3pacTaHUS,
yObIBaHUs, HauOoJblliee M HaWMEHbIIee 3HAa4YeHUS (QYHKIUH, yMEHHE
ONEpUPOBATh TMOHSTUSAMH: TpsIMas MPOMOPLUUOHAILHOCTD, JIMHEHHAS
(dbyHKIMA, KBampatuuHas (QyHKIMS, oOpaTHas MPOIOPIMOHATLHOCTD,
napabona, rurnepOoia; yMeHHe CTPOUTh Tpaduku QYHKIUH, HCIOIB30BATh
rpadUKu JUIS OINpPEACIeHUs] CBOMCTB MPOLECCOB M 3aBHCUMOCTEH, Ui
peleHus 3aa4 U3 Ipyrux y4eOHbIX MPEIMETOB U pealbHON KU3HH;, yMEHUE

BBIpaXaTh (popMyIaMu 3aBHCUMOCTH MEXKIY BETHUYNHAMU

YmMmenue ONCpHUpPOBATH IMOHATHUAMMU: IMOCICIOBATCIIBHOCTD, apH(bMemquKasI
U TeoMeTpuueckas TIPOTPECCHH; YMEHHE WCIIONIh30BaTh CBOMCTBA
MocjIeIoBaTeIbHOCTEH, (POPMYJIbI CyMMBI M OOIIErO 4jieHA IPHU PEIICHUH

3a/1a4, B TOM YKCJIC 38124 U3 IPYTUX YIEOHBIX IPEIMETOB U PEaibHON KU3HU

YMeHne pemrath 3a/1a4d pa3HbIX TUIOB (B TOM YMCIIE Ha MPOIEHTHI, 0NN U
4acTu, JBWKEHHE, paboTy, 1eHy TOBApPOB M CTOMMOCTh IMOKYIIOK U YCIYT,
HAJOTH, 3aJ]a4yd W3 O0NACTH VIpaBJICHWs JIUMYHBIMH W CEMEHHBIMU
(vHaHCaMM); YMEHUE COCTaBJISITh BBIPAKCHHS, YPABHEHUS, HEPABCHCTBA H
CUCTEMBl 10 YCIOBHIO 3aJaud, MCCICAOBATH IOIYYEHHOE pEIICHUE U

OLIEHUBATh MPAB/IOMOI00HOCTH MOTYYEHHBIX PE3YIHTATOB

YMeHune onepupoBaTh MOHATHIMU: QUTYpa, TOYKA, OTPE3OK, MpsIMasi, JIyd,
JIOMaHas, yroj, MHOTOYTONBHUK, TPEYrONbHUK, paBHOOENPEHHBI U
PaBHOCTOPOHHUU TPEYTONbHUKH, IPSIMOYTOIBHBIN TPEYroIbHUK, MeIHaHa,
OuccexTprca u BBICOTA TPEyTOJIbHUKA, YEeTHIPEXYTONbHHK,
rapasuiesorpaMmm, poMO, PsIMOYTOJIBHHK, KBaIPaT, TPAIEHUsT; OKPYKHOCTB,
KpyT, KacaTelbHast; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (DUTypaMu; YMEHHE
pemaTte 3amadd, B TOM YHCIe W3 TIOBCEAHEBHOHN >KM3HH, HA HAXOXKICHHE
TEOMETPUYECKIX BEIWYMH C NMPUMEHEHHEM H3y4eHHBIX CBOMCTB (puUTyp U

(haxToB
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YMeHue omnepupoBaTh IOHSATHAMHU: DPaBEHCTBO (UIyp, PaBEHCTBO
TPEYroJbHUKOB; MapajlIeIbHOCTh M HEPIEHAUKYISIPHOCTh MPSIMBIX, Yrol
MEXKAY NPSMBIMH, EPIEHANKYIAP, HAKJIOHHAS, POEKLHs, Hogodue guryp,
MOJOOHbIE TPEYTOJbHUKH, CUMMETPUS OTHOCHUTEIBHO TOYKH W TPSIMOI;
yMEHHE paclo3HaBaTh pPAaBEHCTBO, CHMMETpUIO U mnopodue Quryp,

MapajiuieJIbHOCTh U NCPIICHAUKYIIAPHOCTD NPAMBIX B OKPY’KAKOIIEM MUPC

11

Vmenne OnepupoOBaTh MOHATHUAMU: JIMHA, PACCTOAHUC, YI'OJI (BeJ'II/I‘II/IHa

yria, CMHHYC U KOCUHYC YyTJia TpeerJ'H:HI/IKa), miiomanab, YMCHHUEC OLICHUBATDH




pasMepsl IPEaAMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHHUE IPUMEHSITh
(hopMyITel IEpUMeETpPa U MIIOMAAN MHOTOYTOJIbHUKOB, [UIMHBI OKPY>KHOCTH U
IUIOIAAN Kpyra, o0bemMa MpsIMOYTOJILHOTO TapaUlelieNuea; yMEHHE
MIPUMEHATh NIPU3HAKU PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHUKa, Teopemy I[ludaropa, TpUrOHOMETPUYECKHE COOTHOIICHHS

JUISL BBIYMCIIEHUS IJIMH, PACCTOSHUH, TIJI0IIAIeH

12

YMmenne  u3o0paxkarh  miockue  GUTypel W MX ~ KOMOMHamuw,
OPOCTPaHCTBEHHBIE (UTYphl OT PYKH, C TOMOIIBIO YepPTEKHBIX
WHCTPYMEHTOB H JIEKTPOHHBIX CPEJCTB IO TEKCTOBOMY MJIM CHMBOJIBHOMY

OITMCaHHIO

13

YMeHue ONCpUPOBATh TMOHATUAMU: HPAMOYTOJIbHAd CHCTEMa KOOpAWHAT,
KOOpAUHAThbl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IMPOU3BCACHUE BCKTOpa Ha
YU CJI0, CKAJIAPHOC MPONU3BECACHNEC BEKTOPOB, YMEHHUE UCITOJIL30BaTh BEKTOPHI
W KOOpAWHATHI MJI NPECACTaBJICHUA JaHHBIX U PCHICHUA 3a1a4, B TOM YUCIIC

U3 IPYTUX YY€OHBIX MPEIMETOB M PEaibHOU KU3HH

14

YmMmenue OnCpUpOBaATh MMOHATUAMMU: CTOJIONKOBBIE U KpPYTr'OBEIC JUarpaMMebl,
TaONHIBl, CpeaHee apuhMeTHIECKOe, MeraHa, HanOoJbIIee U HanMEHBIIIee
3HA4YeHUs,  pa3Max  YHCIOBOrO  Habopa;  yMEHHUE  U3BJICKATh,
HWHTEPIPETUPOBATh U NMPEOOPa30BHIBATH HH(POPMAITUIO, MPECTABICHHYIO B
TabNWIaX U Ha JUarpaMMax, OTPaKalolIyl0 CBOMCTBA M XapaKTEPUCTHKH
peaNbHBIX TPOIECCOB W SBICHUH; YMEHHE pAaClO3HABaTh H3MCHYHBEIC

BEJIMYMHBI B OKPY)KAIOIIEM MHUPE

15

YMeHune oOIepupoBaTh MOHATHUSAMHU: CIyYalHBIA OMBIT (CIydaltHBINA
9KCIIEPUMEHT), dJIEMEHTapHOE COOBITHE (3TIEMEHTAPHBIN HCXOJ) CITydaifHOro
OIbITa, CIlydaifHOE COOBITHE, BEPOSITHOCTH COOBITHS; YMEHHE HaXOIUTh
BEPOSATHOCTH CIYYalHBIX COOBITHA B OIBITaX C PaBHOBO3MOXHBIMHU
JJEMEHTApHBIMH  COOBITUSMH; YMEHHE pemarh 3aJaddl  METOJOM
OpPTaHM30BaHHOTO Tiepedopa W C WCIONB30BAaHHWEM IMpPABUIIA YMHOXKEHUS;
YMEHUE OlIEHUBATh BEPOSITHOCTH PEAbHBIX COOBITUH U SBIICHUI, TOHUMATh
pOTMb  TPAKTHYECKW JIOCTOBEPHBIX W  MAJIOBEPOSITHBIX COOBITHH B
OKpPY)KaOIeM MHUpPE W B KM3HH, 3HAKOMCTBO C TOHATHEM HE3aBHCHUMBIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIIAX YHCEN U €0 POIBI0 B MACCOBBIX

SABJICHUAX

16

YMeHue BRIOMpATh MOAXOSAIINNA U3YYEHHBI METOJ JJIsl PEIeHUs 3a/1auH,
MIPUBOIUTH TIPUMEPHl MaTEMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHPONE U
JKU3HHU, PACIIO3HABATH IMPOSBICHWE 3aKOHOB MAaTEMaTHKA B HCKYCCTBE,
ONKCHIBATH OTJENbHBIC BBIIAIOIIMECS PE3YyJIbTaThl, MOJYYEHHBIE B XOJE
Pa3BUTHS MaTEMaTHKU KaK HayKd, MPUBOJUTH MPUMEPHl MATEMAaTUYECKUX

OTKpBITI/Iﬁ " UX aBTOPOB B OTCUYCCTBCHHOM U BCCMHpHOﬁ HUCTOpUHU




HEPEYEHD 2JIEMEHTOB COJAEPKAHUSA, IIPOBEPAEMBIX HA OID ITO

MATEMATUKE
Kon IIpoBepsieMblii 3JIEMEHT copepPKaHUS
1 Yucna v BIYUCICHUS
1.1 Harypanbusie u niensie yncna. [I[pu3Haku 1eTMMOCTH HENbIX YUCEeT
OOBIKHOBCHHBIE M JCCATUYHBIC JPOOH, MPOICHTHI, OCCKOHCYHBIC MEPUOIUYECKUC
1.2
Ipobu
1.3 PanponanbHbie uncia. Apudmerudeckre orepaiuy ¢ palioHaIbHBIMU YUCIIAMHU
14 JleiicTBuTeNbHBIC YKcia. Apu(MeTHUECKUE ONEPAllUU C ICHCTBUTEIBHBIMHU YHCIIAMU
L5 [TpuOamkéHHbBIC BRIYMCIICHNUS, TTPaBUJIa OKPYTJICHUS, IPUKUIKA U OLICHKA Pe3ysIbTaTa
. BBIYMCIICHHUI
2 AJreOpanvecKue BEIPpaKeHUs
21 BykBenHbIe BRIpaKEHHS (BBIPAKEHUS C TIEPEMEHHBIMH )
25 CrereHb ¢ 1enbIM mokazaTteneM. CTeleHb ¢ palnoHa bHBIM TToKaszaTeneM. CBoiCTBa
' CTETeHU
2.3 MHorouieHb!
2.4 Anredpaunueckas 1po0b
”t Apudmernyeckuii KOpeHb HaTypajibHOW creneHu. JleHCTBUS ¢ apu(METHYECKUMU
' KOPHSIMH HaTypaJbHOW CTETIEHU
3 YpaBHEHUS U HEPABCHCTBA
3.1 Lenbie n qpoOHO-paroHanbHbIe ypaBHEeHUS. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH
3.2 Lernbie u gpoOHO-panrioHanbHbIe HepaBeHCTBAa. CHCTEMBI 1 COBOKYITHOCTH HEPABEHCTB
3.3 Pemmenrie TeKCTOBBIX 3a1a4
4 UwcnoBble MOCe0BaTebHOCTH
41 ITocieqoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IOCJIEN0BATEIbHOCTEN
4.2 Apudmernyeckas u reoMmeTpuaeckast nmporpeccuu. @opmysa CI0XKHBIX MPOIEHTOB
5 OyHKIINN
Oynaknus, cnocodsl 3axanus GyHkumu. I'paduk ¢ynkun. ObnacTe onpeneneHus u
- MHOXKECTBO 3HaueHWH QyHkumu. Hymu QysHkuuu. [IpoMexyTKi 3HAKOMOCTOSIHCTBA.
o [IpoMexxyTkn MOHOTOHHOCTH (YHKIMHA. MaKCHMyMbl W MHUHHUMYMBI (DYHKITHH.
HawnGonpiiee u HanMeHblIliee 3HaUeHE (PYHKIIUU Ha TTPOMEXK YTKE
6 KoopauHathl Ha IPSIMO#! | TITOCKOCTH




6.1

Koopaunatnas npsamas

6.2 JekapToBBl KOOpAMHATHI Ha TIIOCKOCTH
7 I'eomerpus

7.1 I'eomerpuueckue Gurypsl u ux cBOMCTBa

7.2 TpeyronbHUK

7.3 MHOTroyroIbHUKH

7.4 OKpYXHOCTb U KpyT

7.5 H3mepenne reoMeTpuieckux BETUINH

7.6 Bekrops! Ha miockocTH
8 BeposTHOCTB U cTaTUCTHKA

8.1 OnwucartenpHas CTaTUCTHKA

8.2 Beposaraocts

8.3 Kombunaropuka

8.4 MHuoecTBa

8.5 I'padur




YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
HPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPUAJIBI J1IJIS1 YYEHUKA

* Maremaruka. AnreOpa: 7-if kiacc: 0a30BbIi ypOBEHb: YUeOHUK; 15-¢ u3nanue,
nepepadboranHoe MakapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u 1p.; moa peaakiueit
Tensaxosckoro C.A. AxkunonepHoe o6mectBo «M3narensctBo «lIpocBemienne»

* Maremaruka. Anre0pa: 8-if kitacc: 0a30BbIl YpOBEHb: YUeOHUK; 16-¢ u3ganue,
nepepadboranHoe MakapsraeB FO.H., Munmiok H.I'., HemkoB K.W. u ap.; moa peaakiueit
Tensaxosckoro C.A. Axkunonepnoe o6mectBo «M3narensctBo «IIpocBemenue»

» Marematuka. Anredpa: 9-i kiacc: 6a30BbIif ypoBeHB: yueOHUK; 15-¢ nu3nanue,
nepepadorannoe MaxkapsrueB 10.H., Munaroxk H.I'., Hemkos K.W. u ap.; nox penaxumeit
TensikoBckoro C.A. AxkunonepHoe o6mectBo «M3narensctBo «IIpocBenienue»

METOAUYECKUE MATEPHUAJIBI UISA YUYUTEJIA

1. A.I1. EpmoBa, B.B. I'ono6oponrsko, A.C. EpmoBa CamocTosiTeIbHBIE U KOHTPOJIbHBIE
paboTsl o anredpe u reoMmeTpun g 9 kiacca, - M.: Mnekca, 2012.

2. 5 cpam OI'D. Maremaruka. 9 kinace ['ocynapcTBeHHas utorosas arrecranus Tunossie
tectoBbie 3ananus / .B. AAmenko, C.A. llectakos, A.C. Tpenanun, A.B Cemenos, I1.1.
3axapoB - M.: «Dk3amen»

3. Kononos A.{l. 3agauu o anredpe amst 7-9 kit
4.Anre6pa. 7 xnacc. YueOHUK 1151 0011e00pa3oBaTeNbHbIX yupexaeHui. B 2 gactsax / AT,
MopakoBud u jap.; mo pea. A.I.Mopakosuda — M.: Maemosuna (2019 — 2021).

5.Anrebpa. 8 kimacc. YueOHUK /1t 001eo0pa3oBaTebHbIX yupexkaeHuid. B 2 gactsax / A.T.
MopakoBud u ap.; mo pea. A.I.Mopakosuda — M.: Maemosuna (2019 — 2021).

6.Anredpa. 9 knacc. YueOHuUK 111 001ieoOpa3zoBareabHbIX yupexkaeHuil. B 2 gactax / A.T.
MopakoBud u ap.; mo pea. A.I.MopakoBuua — M.: Maemo3suna (2019 — 2021).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1. https://m.edsoo.ru/

2. https://uchitelya.com/matematika/
3. https://urok.1sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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