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INOACHUTEJIBHAA 3AIINCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3y4eHue IPYrux AUCLUILINH, KAK €CTECTBEHHO-HAyYHOI0, TAK U TYMaHUTapHOI'O
LIUKJIOB, €€ OCBOEHHE HEOOXOIUMO AJIS MPOJOJDKEHUS 00pa30BaHUs U B ITOBCEHEBHOMN >KHU3HHU.
PazButne y oOydaromuxcs Hay4dyHBIX TPEACTABICHUH O TPOMCXOXKIEHUH M CYIIHOCTH
anreOpandeckux aOCTpakiui, CcrnocoOe OTpPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
IPOLIECCOB B INPUPOAE U OOIIECTBE, POJM MAaTeMaTHYECKOrO0 MOJEIMPOBAHUS B HAyYHOM
IIO3HAHUU U B INPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KAa4eCTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBpEMEHHOM mudpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBIIICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBAaTb CBOM
JIeMcTBUS U BBIBOJBI, (OPMYIHPOBaTh yTBEep)KIeHUs. OcBOeHHE Kypca ajireOpbl o0ecrneynBaeT
pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYJaloIUXCA: OHHM HCIOJNB3YIOT JACAYKTUBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IIEHNe M KOHKPETH3aIUIo, abCTparupoBaHWE W aHAIOTHIO.
OOyuenue anrebpe mnpennoyaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEJIbHOE pELIeHHWEe 3a7ad  SBISIETCS — peanu3aunueit
JeSITeILHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHMMAIOT COJEp)KaTebHO-METOAMYEeCKUe JuHuM: «Hucna u
BBIUUCIICHUS», «AJIreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas u3 3Tux comepkaTeabHO-METOAMYECKIX JIMHUI pa3BUBACTCS HA MPOTHKECHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €To JIMHUSMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00yyaroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBSA3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aiaredpay BKIIOUEHBI HEKOTOPhIE OCHOBBI
JIOTHKH, TPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/eiax MaTeMaTHYecKoro oOpa3oBaHUS H
CTIIOCOOCTBYIOIIHE OBJIaICHHIO 00yJarOIIUMUCS OCHOB YHUBEPCATBHOTO MAaTEMaTHYECKOTO SI3BIKA.
CopnepxaTenbHOW M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro
UHTETPUPOBAHHBII XapakTep.

Copneprxanue TMHUH «YHCIIa 1 BBIMUCIICHUS» CITY>)KUT OCHOBOM IS TATbHEHIIIEr0 N3ydeHHs
MaTeMaTHKH, CIOCOOCTBYET Ppa3BUTHIO y  OOYyYarOIIUXCS  JIOTHYECKOTO  MBIIUICHHS,
(OpMHPOBAHUIO YMEHHsI MOJb30BaThCs ANTOPUTMAMM, a TaKKe MPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJMMBIX JJIsi MOBCEJHEBHOHN XHU3HHU. Pa3BUTHE MOHATHA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAMOHAIBHBIMU M UPPANMOHATIHHBIMH YHCIIAMH,
(GbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM YHMCIe. 3aBEPIICHHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxkanne JByX aireOpauecKkux JHMHUH — «AJnreOpanyeckue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBAY» CIIOCOOCTBYET (POPMUPOBAHHIO Y OOYUAIOIIMXCS MATEMATHIECKOTO
amrmapara, HeoOXOMMOTO JUTS PEIICHHS 3a7ad MaTeMaTHKH, CMEXHBIX TMPEAMETOB U MPAKTHKO-
OpPUEHTHPOBAaHHBIX 3agauy. Ha ypoBHe OCHOBHOro o0Iero obpa3zoBaHMs y4yeOHBIH MaTepHuai
IPYNIUPYETCS BOKPYT palMOHAIBHBIX BBIpOKEHHH. Asredpa JIeMOHCTpUpYET 3HAaYeHHE
MaTeMaTHKH KaK s3bIKa JUIST TIOCTPOCHUS MATEeMaTHYEeCKUX MOJEJICeH, ONMMCAaHUs TPOIECCOB U
ABJIEHUHN peallbHOTO Mupa. B 3amaun oOydeHus anreOpe BXOAST TakXke AajbHEiIlee pa3BUTHE
QITOPUTMUYECKOTO  MBILIUIEHUS,, HEOO0XOAMMOro, B YaCTHOCTH, JJS OCBOEHHS Kypca
UHPOPMATUKK, M OBJAJCHHE HaBbIKAMU JEAYKTUBHBIX paccyxnaeHuil. I[IpeobpazoBanue



CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHHMsI, CHIOCOOHOCTEH K MAaTEMaTHYECKOMY
TBOPYECTBY.

Conepxkanne  (yHKIMOHATBHO-TpAUUECKOM  JIMHUM  HAIeIeHO Ha  TOJy4YeHHUE
00y4aromuMucs 3HaHUuHN 0 QYHKIHUAX KaK BaKHEHIIeH MaTeMaTHUeCKON MOJIENU JJis OTIMCAHUS U
MCCJIEIOBaHMsI Pa3HOOOPA3HBIX IMPOILIECCOB M SIBICHUNA B mIpupone M obmiectBe. M3yueHue
MaTepuaiga CrocOOCTBYET PAa3BUTHIO Yy OOYYAIOIIMXCS YMEHHUS WCIIONb30BaTh PA3INYHBIC
BBIpa3UTENIbHBIC CPEJICTBA SI3bIKA MAaTEMAaTUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJl B JOPMHUPOBAHUE MPEACTABICHUN O pOJIM MATEMATUKHU B PA3BUTUU [IUBIWIIU3ALMU U
KYJIbTYPBI.

Cornacno yueObHOMY MaHy B 7-9 Kiaccax u3ydaercs yueOHbIN Kypc «AnreOpay, KOTOPBIT
BKJIIOYAET CIIEAYIOIIME OCHOBHBIC pa3lenbl coaepikaHus: «Yucina ©  BBIYMCICHUS,
«AnreOpanyecKkue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBAY, «DyHKIIUNY.

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hejeno), B 8 kimacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 vaca (3 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHUA

JpoOu 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0]] OT OJHOM (POPMBI 3aITUCH APOOEH K JPYTOH.
IloHsATHE PAallMOHAIBLHOIO YHCIA, 3aIIUCh, CPABHEHUE, YIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEIL.
Apudmerndeckue neiicTBUs ¢ pallMOHAIbHBIMU yKciaaMy. Pelienne 3a1a4 U3 peaabHON IPaKTUKU
Ha 4acTH, Ha ApoOu.

CremneHp ¢ HaTypaJbHBIM IOKa3aTeJIEM: ONPEIEJICHHE, IPe0Opa30BaHUE BBIPAKEHUI Ha
OCHOBE OTpE/IEICHHUS, 3aIUCh OOIBIINX Yncen. [IponeHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
JpoOu B BHJIE NPOLIEHTOB. TpHU OCHOBHBIE 33Jaul Ha IPOLIEHTHI, PELICHNE 3aJau U3 pealbHOU
IIPAKTHKHU.

IIpuMeHeHne NPU3HAKOB ACIUMOCTH, PA3JI0KEHNE HA MHOKUTEIIM HAaTYPAJIbHBIX YHCEIL.

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

Anredpanyeckne BbIPaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEepeMEHHOW. [lomycTumble 3HaueHUs
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEX/Ty BEIMYMHAMU B BUze (hopMyJbl. Berancinenus
no ¢opmynam. IIpeobpa3oBanre OyKBEHHBIX BBIPAKEHUI, TOXKAECTBEHHO PABHBIEC BBIPAKEHUS,
paBuiIa NpeodpazoBaHKs CyMM U IPOM3BEACHUH, NPaBUIa PACKPbITUA CKOOOK M NPUBEAECHUS
HOJOOHBIX ClIaraeMblX.

CBolicTBa CTENEHU C HATYpaJbHBIM I10Ka3aTelIeM.

OpHowienbl 1 MHorowieHbl. CreneHb MHorouieHa. Clio)keHHe, BBIUUTAHUE, YMHOKEHUE
MHOro4eHOB. DopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmysa pa3HOCTH KBaJpaToB. Pa3noxeHne MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHus1 M HEpaBEHCTBA

VYpaBHeHHEe, KOPEHb YpaBHEHMsI, IIpaBuia MpeoOpa3oBaHUsl ypaBHEHUS, PaBHOCUIBLHOCTD
YpaBHEHUM.

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

JluneliHOe ypaBHEHHE C ABYMS NEepeMeHHBbIMHU U ero rpaduk. Cucrema JByX JMHEHHBIX
YpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMmepsl penieHns TEKCTOBBIX 3a7a4 € IOMOIIBI CUCTEM YPAaBHEHMM.

DOyHKIUHA

Koopaunara Toukn Ha npsmod. UucinoBble NMpOMEXYTKH. PaccrosiHme Mexay IByms
TOYKaMU KOOPAMHATHOU IIPSIMOM.

[IpsimoyronbHast cucremMa KoopauHat, ocu Ox u Oy. AOcuucca W opJuHATa TOYKU Ha
KOOpAMHATHON IuiocKkocTH. [Ipumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbIX 3aBucuMocTe. [lonstue pynkuuu. I'papux Gynxuun. CoiictBa pyHkuuii. JInneitnas
¢yukiws, e€ rpaduk. ['paduk Gpyukimu y = |x|. ['paduueckoe perienne THHEHHBIX ypaBHEHUH U
CHUCTEM JIMHENHBIX YPABHEHUM.



8 KUIACC
Yuciia v BBIYMCICHUSA

KBanmparsaeiii koperb u3 4ymcia. lloHsatue o0 wuppanwoHanbHOM uyucie. JlecaTnyHbie
npuOIIMKEHUST UPPALMOHANBHBIX Yncenl. CBoWCTBA apu(pMETHIECKUX KBAJIPATHBIX KOPHEH U HX
IPUMEHEHHE K IpPeoOpa3oBaHUIO YMCIOBBIX BBIPAKEHHM M BbIUUCICHUSIM. JleHCTBUTEIbHBIE
YHCIIa.

CreneHs ¢ 1e7IbIM ITOKa3aTeaeM u e€ cBoiicTBa. CTaHJapTHas 3alUCh YHCIIA.

Anredpanyeckue BbIPaKeHUSA

KBaaparHblil TpEXUIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxkeHwue,
BBIUMTAHNE, YMHOKEHHE, JIeJICHUEe airedpandeckux ApoOeil. PammonanbHble BBIpaXKEHUS M UX
peoOpazoBaHueE.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢opMmyna KOpHEW KBaJpaTHoro ypaBHeHus. Teopema Buera.
Pemennie ypaBHeHM, CBOISIIMXCA K JHMHEWHBIM M KBajapaTHbIM. [Ipocteitmue npoGHO-
paloHaIbHbIC YPaBHEHUS.

['padmueckas MHTEpHpeTalns ypaBHEHUN C JBYMsl NIEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YPaBHEHUU € IByMs IEpeMEHHBIMU. [ [prMephl peleHns CucTeM HeJIMHEWHBIX YPABHEHUM C IBYMS
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CriocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHeElHbIE HepaBEeHCTBA C OJHOM mepeMeHHOU. Cucremsl
JIMHEMHBIX HEPABEHCTB C OAHON IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢pynkuuu. OOGNacTh ONpeaeseHUs] 1 MHOXKECTBO 3HaueHUH (QyHKIuu. CrocoObl
3aaHus QyHKIUH.

I'papuk ¢dynkuuu. Yrtenue cpoiictB pyHkumu no e€ rpaduky. [Ipumeps rpagukon
(GyHKIMI, OTpa)karoUIMX peaJbHbIe MPOLECCHI.

@YHKINY, ONUCHIBAIOIIKE MPSAMYI0 U OOpaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, HX
rpapuku. OyHKIMK y = x2, y = x3, y = Vx, y=|x|. Tpaduueckoe pelieHne ypaBHEHHI U CUCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

ParmonanbHble yucia, UPpPallMOHATIBHBIE YHCIA, KOHEUHbIE U OECKOHEUHBIE JECITUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, JACWCTBUTENbHBIE YHCIA Kak OECKOHEYHbIE
JecsITHUHbIe Apodu. B3anMHO 0JHO3HaYHOE COOTBETCTBUE MEKY MHOKECTBOM JEHCTBUTENbHBIX
yucen U KOOPAMHATHOM MPSMOM.

CpaBHEHUE JEMCTBUTENBHBIX 4YHCEN, apu]MeTHuecKue ACUCTBUS C JCHCTBUTEIBHBIMU
qHCIIaMHU.

Pa3meprl 00bEKTOB OKpPY:KAIOIIEr0 MUPA, JITUTEIBHOCTh MPOIIECCOB B OKPYKAIOIIEM MUPE.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYMHBI, TOYHOCTh NpuOMKeHus. OKpyrjieHHe 4YHcell.
[Tpukuaka v oLeHKa pe3yIbTaTOB BEIYUCICHUI.

YpaBHeHUs M HEpABEHCTBA



JIuneitnoe ypaBHeHue. Penienne ypaBHEHH, CBOIAIINUXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. Pemienue ypaBHeHUN, CBOAAIIMXCA K KBaJApaTHBIM. bukBaapatHoe
ypaBHeHUE. [IpuMepshl pelieHust ypaBHEHUM TPETbEl M YETBEPTOM CTENEHEH Pa3JIOKEHUEM Ha
MHOHUTEIH.

Pemmennie npoOHO-paliioHanbHBIX ypaBHEHUH. Perienre TeKCTOBbIX 331a4 alredpandecKum
METOJIOM.

VYpaBHeHHe C ABYMS MEpeMEHHBIMH U ero rpaduk. PemieHune cuctem ABYX JTUHEWHBIX
YpaBHEHUN € JBYMsl NEpEMEHHbIMU. PeleHue cucreMm JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEIHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTanus CUCTEMbl ypaBHEHUH C
JIBYMsI IEPEMEHHBIMMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpanyecKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JIMHEHHBIX HEPABEHCTB C OJHOM NEpeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OAHOW mepeMeHHOW. KBanparHble HepaBeHCTBa. I'padumueckas MHTepHpeTanus
HEPaBEHCTB U CHUCTEM HEPABEHCTB C JIBYMsI [IEPEMEHHBIMH.

DOyHKIUH

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

I'paduxu Gpyskmmit: y = kx, y =kx + b, y =k/x, y = x3, y = Vx, y = |x| , u ux cBoiicta.

Yucii0BbIe MOCIEA0BATEIBHOCTH U NPOrPECCUH

[TonaTue 4mMCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE TOCIIEOBATEIILHOCTH PEKYPPEHTHON
dbopmyIoit u GopMyIIoi n-ro dieHa.

Apudmernueckas u reomerpudeckas nporpeccuu. @opmybl #-To wieHa apuPMeTHIecKOi
Y TEOMETPUYECKON IPOTrPECCHl, CYMMBI IIEPBBIX 71 YWICHOB.

N300pakeHre 41WieHOB apu(METHUECKOW M TeOMETPUYECKOM Mporpeccuié TOUYKaMu Ha
KOOPJMHATHOMN TJIOCKOCTU. JIMHENHBIN 1 SKCOHEHIMAIbHBINA POCT. CII0KHBIE POLEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

JInyHoCTHBIE Ppe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEepPU3YIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHHEM K JOCTHMKECHHSM POCCHUMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOU IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MPEICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEyp TPaKIaHCKOTO o0IiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPATbHO-3THUYECKUX IMPUHIIUAIIOB B IEATEILHOCTH YUEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM NPAKTUYECKUX 33Ja4 MaTEeMaTUYECKOU
HAIPaBIEHHOCTH, OCO3HAHMEM BaXXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HM JIJIs1 YCIICITHOM Mpo(deCCUOHATBHOM IEATEbHOCTH M Pa3BUTHEM HEOOXOJAMMBIX YMEHHUM,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUIYATBHOW TPACKTOPHH OOpa3OBaHUS U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIOCOOHOCTBIO K DMOIIMOHATIBHOMY M JCTETHYECKOMY BOCHPHUSITHIO MaTeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, pACCYKICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHMA:

OpUEHTAIIEN B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEJCTaBIECHUU 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl YelIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM TPOCTEUIIMMH HaBBIKAMU
MCCJIEI0BATENbCKOM JIeATETbHOCTH;

6) pusuyeckoe BocnuTanmue, GOpMUPOBaAHNE KYJIbTYPHI 310POBbSI H IMOLMOHATBHOTO
Os1aromostyqusi:

TOTOBHOCTBIO MPUMEHSTh MaTEMAaTHUECKHIE 3HAHUS B HHTEPECAaX CBOETO 3/I0POBBS, BEACHUS
3I0pOBOT0 00pa3a >KU3HU (3I0pOBOE MUTAHHUE, COATAHCUPOBAHHBIM PEKUM 3aHATUU M OTIbIXA,
perynspHas (u3nUeckass akTUBHOCTb), COOPMHUPOBAHHOCTHIO HaBbIKa pedIIECKCHHU, TPU3HAHHEM
CBOETO MpaBa Ha OIMKMOKY U TAKOTO e TpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHUEHTAIMEH HAa MPUMEHEHWE MaTEeMaTUYECKMX 3HAHWM JJIS pelIeHUs 3ajiad B 00JacTH
COXPAHHOCTH OKpYXKAIOIIeH cpeabl, MIAHUPOBAHUSA IOCTYNKOB M OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYKAIOIEH Cpeibl, OCO3HAHUEM TI00AILHOTO XapaKkTepa HKOJIOTHUYECKUX
po0JieM U IyTel UX peleHus;



8) aganTanusa K M3MEHSIOIMMCS YCJIOBUSIM COIUAJIBbHON U MPUPOIHOM Cpeabl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HCOHpCI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHSA cBOEH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTb, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jt0Jiel, mpuoOpeTaTh B COBMECTHOW NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OTIbITA JIPYTHX;

HE00X0IMMOCTBIO B ()OPMHPOBAHNU HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0CO3HABATH CTPECCOBYIO CUTYAIIHIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBAaTh MPUHUMAEMbIe DPEIICHUS U JEHCTBHS,
(GbopMyIUpPOBATh U OLICHUBATH PUCKU H MOCICICTBUS, JOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTeabHbIE YHUBEPCAJBHBIC yqeﬁnble JeHCcTBUA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJISITH U XAapaKTEPU30BaTh CYILECTBEHHbIE NMPU3HAKU MATEMAaTUYECKUX OOBEKTOB,
HNOHATUH, OTHOLIEHUH MEXAy MOHATUSAMH, (HOPMYIMPOBATH OIpPEACIICHUS MOHATUH,
yCTaHaBJIMBATh CYLIECTBEHHBIM MPU3HAK KJIacCU(UKALUU, OCHOBaHMS AJs1 00001IeHus
Y CpPaBHEHUS, KpUTEPUU MPOBOJIMMOI0 aHAIU3a;

BOCIIPUHUMATh, (hOpMyIupoBaTh U NPeoOpa3OBbIBATH CYXKJEHUS: YTBEpAUTEIbHBIE U
OTpHIIATENbHBIC, €IMHIYHBIC, YACTHBIC U 00IIUE, YCIOBHEIC,

BBISIBJISITH MATEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax,
JAaHHBIX, HAOMIOACHMUSIX W YTBEPKACHUSX, IpeliaraTb KPUTEPUU [UIsl BBISABIICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUL;

JIeJ1aTh BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NE€AYKTUBHBIX U MHIYKTHUBHBIX
YMO3aKJIFOUYEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa3z0bupath 10Ka3aTeabCTBA MATEMAaTUUECKUX YTBEPKACHUM (TIPSMBIE U OT IPOTUBHOTIO),
IPOBOJUTH CaMOCTOSITEJIbHO HECJIOKHBIE JO0Ka3aTelbCTBA MaTeMaTHYeCKUX (DaKToOB,
BBICTpauBaTh apryMEHTALMIO, IPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE PacCyXICHUS;

BbIOMpaTh crnoco0 pemieHuss y4yeOHOM 3agaud (CpaBHMBAThb HECKOJIbKO BapHUaHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOAAMIMNNA ¢ YYETOM CaMOCTOSITENbHO BbIIEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBaTeabCKHeE JeiiCTBHS:

UCIIOJIb30BaTh  BOMPOCHl KAk  MCCIEAOBATENbCKUM  MHCTPYMEHT  IO3HAHWS,
dbopMynHupoBaTh BOMPOCHL, GUKCUPYIOIIHE MPOTHBOPEIHE, TPOOIEMY, CAMOCTOSTEIIEHO
yCTaHaBIMBaTh UCKOMOE U JaHHOE, (OpMHUPOBATh TUIIOTE3Y, ApIYMEHTUPOBATH CBOIO
HO3UINI0, MHCHHE,

MPOBOJIUTH TIO CAMOCTOSITEIPHO COCTABICHHOMY IUIaHY HECIIOXHBIM SKCIIEPUMEHT,
HEOOJIBIIIOE HCCIIEIOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOTO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXYy COOO0M;

CaMOCTOSATENIbHO  (popMynupoBaTh 0000IIEHHWS ©  BBIBOABI 1O  pe3yJbTaTaM
MpOBEEHHOTO HAOTIOJCHMS, UCCIEAOBAaHUS, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
pe3yabTaTOB, BHIBOJIOB U 000OIIICHUI;



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

Pabora ¢ unopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH MH(OPMALIUU, JAHHBIX, HEOOXOIUMBIX
JUISl pELIEHUs 3a1a4H;

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

BbIOUpaTh (OpMy MpeAcTaBlieHUs: HHPOPMALIMK U UIUTIOCTPUPOBATH pPEllIaeMble 331a4u
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAJEKHOCTh MH(POPMAIIUH 110 KPUTEPUSAM, MPEATIOKECHHBIM YUUTEIIEM HIIN
c(OpMYITUPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEIISIMHU
oOIIeHus, SICHO, TOYHO, T'PaMOTHO BBIPAXaTh CBOK TOYKY 3pEHUS B YCTHBIX U
HNUCbMEHHBIX TEKCTax, 1aBaTh MOSCHEHMS 110 X0y PELIeHUs 3a/la4d, KOMMEHTHPOBATh
IIOJIy4EHHBIA pe3yibTaT;

B X0/ 00CYKJIEHHsI 33/1aBaTh BOIPOCHI IO CYLIECTBY 00CYK1aeMOW TeMbI, IPOOIIEMBI,
peraeMoil 3a1a4u, BbICKa3bIBaTh UJIEH, HALIEJICHHbIE HAa TOMCK PEIIEHHUS, COTIOCTABIISATh
CBOMU CYXJIEHUS C CY)KICHUSAMHU JAPYIMX YYaCTHUKOB JIMasiora, OOHapyKUBaTh pazinune
U CXOJCTBO IO3UIMH, B KOPpeKTHOW ¢opme (HopMyaupoBaTh pa3HOIIACHs, CBOU
BO3PaKEHUS;

IPECTaBIATh PEe3ybTaThl PeIICHUs 3a/laul, FIKCIEPUMEHTA, UCCIIEJOBaHuUs, IPOEKTA,
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Yy4ETOM 3ajqad Hpe3eHTAlUU U
0COOEHHOCTEHN ayAUTOpUH;

MOHMMATb U UCIIOJIb30BATh IPEUMYIIECTBAa KOMAaHAHON U HHAUBUAYAIbHON paboThI IpU
pelIeHny yueOHbIX MaTeMaTHUYEeCKUX 3a]1a4;

INPUHUMATH 1I€JIb COBMECTHON JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIINI0 COBMECTHOM
paboThL, pacrpenensTh BUAbI paboT, 10roBapuBaThCs, 00CYKIaTh MPOLIECC U Pe3ybTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B TPYNIOBBIX popMax paboThl (00CykaeHHUs,, 0OMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JPYTHUE), BBIIOIHATH CBOIO YaCTh pabOThI U KOOPAMHUPOBATH CBOM JIEHCTBUS
C JPYT'MMHU 4YJ€HaMM KOMaH]Ibl, OLIEHUBATh Ka4e€CTBO CBOETO BKJIaJa B OOLIUN MPOIYKT
10 KpUTEpUSIM, CHOPMYIHMPOBAHHBIM YYACTHUKAMU B3aUMOJECUCTBHUS.

PeryasiTuBHbIe YHHBepcaJbHbIE y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTAaBJIATh IUIAH, aJIrOPUTM pELIeHHs 3ajJaud (WIM €ro 4acTb),
BBIOMpPATh CHOcOO pemeHuss ¢ y4€TOM MMEIOUIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTHPOBATh BapUAHThl PELIEHUN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’Ib, AMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIPOBEPKH, CAMOKOHTPOJIS MpoIecca U pe3ysibTaTa pPeleHus
MaTeMaTUYECKOM 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPU PEIICHUU 33a4d, BHOCUTH
KOPPEKTUBBI B JEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWIECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OIICHUBATh COOTBETCTBUE pe3yibTaTa AESATEILHOCTH MOCTABIEHHON LN U YCIOBUSM,
OOBACHATH IPUYNHBI TOCTHXKEHHSI I HEJOCTHKSHUS LIEJIN, HAXOJUTh OIIHOKY, 1aBaTh
OLIEHKY NTPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K konmy oOyuenuss B 7 kJacce oOydaroUMiics MOJYYUT CIEIYIOLIUE MpPEIMETHbIE
pE3yJIbTaThI:

Yuciia ¥ BBIYMCICHUSA

BeinonsATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palOHaIbHBIMU YHCIAMHU.

HaxonuTh 3HaueHHsS 4YHCIOBBIX BBIPAXKEHUH, NPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U
npuéMbl BBIYUCICHHS 3HAYCHHWH JPOOHBIX BBIPAKCHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauth OT 0JHOM (HOPMBI 3amMCU YHCEN K Ipyroil (mpeoOpa3oBbIBaTh AECATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUHYIO
JECSTUYHYIO JIpO0B).

CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA.

OxpyrisTh uncna.

BBINONHATE NPUKUAKY W OLIEHKY pE3yJIbTaTa BBIYMCIEHUM, OLICHKY 3HAYEHUN YMCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSIMU C HATYpaJIbHBIMU MTOKA3aTEISIMHU.

[TpyMeHsTh NPU3HAKU JETMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HATypaJbHbIX YHCEI.

Pemars nNpakTHKO-OPUEHTUPOBAHHBIE 3aJjaud, CBS3aHHBIE C OTHOIIECHUEM BEJIWYMH,
IIPONOPLUUOHAIIEHOCTHIO BEJIMUMH, IPOLEHTAMH, HHTEPIIPETUPOBATH PE3YJIBTATHl PELICHUS 3a7a4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBaAaMH pacCMaTpUBaeMbIX OOBEKTOB.

Auaredpanyeckue BbIPaKeHHUs

Hcnonb3oBath anrebpanyeckyro TEPMUHOJIOTHIO U CUMBOJIHMKY, IPUMEHATH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

Haxonuth 3HaueHNs OyKBEHHBIX BbIPAXKEHHUM MTPH 3a/1aHHBIX 3HAYEHUSIX IEPEMEHHBIX.

BoinonHsaTe npeobpazoBaHus LEI0r0 BBIPAKEHUSI B MHOTOUWIEH MPUBEACHUEM IOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYIEHAa HAa MHOTOYIIEH,
NPUMEHSTH (POPMYIIbI KBaJlpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OCyIIeCTBISATh PA3JIOKEHNE MHOTOWIEHOB HA MHOXHUTEIM C IOMOIIBK) BBIHECEHUS 3a
CKOOKM 0OIIero MHOXKHUTENS, TPYNIMPOBKH CIaraeMbIX, IpUMEHeHHUs (HOpMyT COKpamEHHOTro
YMHOXEHHUS.

[IpumensiTh npeoOpa3oBaHUST MHOTOWIEHOB U pEUIeHHs pa3IMYHbBIX 3a1ad U3
MaTeMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHON MPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATypalbHBIMM MOKa3aTeIsIMH Ul IpeoOpa3oBaHUs
BBIPAKCHU.

YpaBHeHus1 M HEpaBEHCTBA



Pemats nuHeliHbIE YpaBHEHUSI C OJHOM NMEPEMEHHOM, MPUMEHsISl MpaBwiia mepexoaa oT
UCXOJHOIO YypaBHEHUS K pPABHOCWIBHOMY eMy. [IpoBepsTh, SBISIETCS JM YHUCIO KOPHEM
YpaBHEHHS.

[TpumensTh rpaduyeckre METOIbl IPU PELICHUHN JIMHEHHBIX YPAaBHEHUH U UX CUCTEM.

[TonGupath mpuMepsl Map YUCed, SBIAIOLIMXCS peIleHUeM JMHEHHOT0 ypaBHEHHUS C ABYMs
IIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHUS C JABYMS
HEPEMEHHBIMHU, NOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUS.

Pemars cucTreMbl ByX JIMHEHHBIX YpPaBHEHUH C IByMs II€PEMEHHBIMH, B TOM 4YHCIIE
rpau4ecKy.

CocTaBiATh M pemath JUHEHHOE ypaBHEHUE WIM CUCTEMY JMHEHHBIX ypaBHEHUH IO
YCIIOBUIO 3a/layd, HWHTEPIPETUPOBAaTh B COOTBETCTBHMM C KOHTEKCTOM 3aJaud IIOJy4YCHHBIN
pe3yJIbTarT.

DOyHKIUUHA

N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOIIHME 3aJaHHBIM
KOOpAMHATaM, Jy4d, OTpPE3KH, WHTEpBaJIbl, 3alMCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
aJreOpanyeckoM si3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku muHeHHBIX QyHKuuid. CTpouts rpaduk GyHKINH y = [X|.

OnuceiBaTh C IOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpEMs, PAacCTOSHME, LI€HA, KOJIMYECTBO, CTOMMOCTb, IPOU3BOJIUTEIBHOCTb, BpEMS,
00BEM pabOTHI.

Haxoaute 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii crocod NmpejcTaBiIeHUs M aHAINW3a UHPOPMALMU, U3BIEKaTh U
UHTEPIPETHPOBATH UHPOPMALIUIO U3 TPa(UKOB peantbHbIX MPOLECCOB U 3aBUCUMOCTEH.

K koHmy oOyuyenuss B 8 kiacce OOyYarOUIMIICS TMOJMYYUT CIAEAYIOIMIHE TPEIMETHHIC
pe3yJIbTaThl:

Yucsia v BLIYUCICHUSA

Hcnonp30BaTh HayalbHBIE NPECTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHCEN IS
CPaBHEHHMsI, OKPYIJIEHUS M BBIYMCIEHUH, HM300pakaTh JEHCTBUTENIbHBIE YHUCIIa TOYKAMHM Ha
KOOPJIMHATHOMU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOAUTh KBaJpaTHBIC
KOpPHH, UCIOJIb3Yys IPU HEOOXOAUMOCTHU KAJIbKYJIATOP, BHIIOIHATH PeoOpa3oBaHus BhIpaKEHHH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCENI C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHei yucna 10.

Auredpanyeckune BbIPaKeHHUs

[IpuMeHsTh TOHSTHE CTENEHH C IeJIbIM IIOKa3aTelieM, BBIIOJIHATh MpeoOpa3oBaHUs
BBIPAXEHHI, COIEPIKALUX CTENIEHH C LIETIbIM MTOKa3aTeIeM.

BbINONHATE TOXJECTBEHHBIE NPEOOpPa3OBaHMs PALMOHATBHBIX BBIPAXEHUH Ha OCHOBE
IpaBuI JEHCTBUN HAaJl MHOTOUJICHAMH U alredpanyecKuMu JpoOsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIEH Ha MHOKUTEIH.

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUH [ pEIIeHUs Pa3IMUHbIX 337a4 U3 MaTeMaTUKH,
CMEKHBIX IIPEMETOB, U3 PEAIbHON IIPAKTHKHU.

YpaBHeHUsS M HEPABEHCTBA



Pemare nuHeiHbIe, KBaApaTHbIE YPAaBHEHUS U PAllMOHAJIBHBIC YPABHEHUS, CBOASAIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

IIpoBOIUTH MPOCTEUIINE UCCIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHM, B TOM UHUCIE C
IPUMEHEHHEM IrpaduyecKuX NpeacTaBlIeHu (YyCTaHaBIMBaTh, UMEET JIM YPaBHEHHUE WU CUCTEMA
YPaBHEHM peLIeHUs, €CIIM UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauth OT ciOBeCHONW (GOPMYIMPOBKM 3ahaul K e€ anreOpanyecKod MOAETH C
IIOMOUIbIO COCTABJICHUS YPAaBHEHMsI WJIM CHUCTEMBbl YypaBHEHMiI, HMHTEpIPETUPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 3aa4y IOJyYEHHBIN PE3YJIbTaT.

ITpyMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB ISl CPABHEHMS, OLICHKH, PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJHOM TEPEeMEHHOW M HMX CHCTEMBI, JaBaTh TIpadUUYEeCcKyl0 WILTIOCTPAIIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMbl HEPABEHCTB.

DOyHKIUHA

[ToHnmaTh U UCIOIB30BaTh (GYHKLINOHAIBHBIC TOHATHUS U A3bIK (TEPMUHBI, CHMBOJIMYECKUE
0003HaYCHMSI ), ONIPECISATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIIsAThH CBOHCTBA
dbyHKIHMH 110 e€ rpaduKy.

Crpouts rpauku 3eMeHTapHbIX GYHKLINN BUA:

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

K xonimy oOydenuss B 9 kJjacce OOydarOMMICS MOJYYUT CIEAYIOIIHAE TPEIMETHBIE
pe3yJIbTaThl:

Yuciia ¥ BLIYUCTCHUSA

CpaBHUBATh U YIOPAJOYNBATH PALIMOHAJIBHBIE U HPPALIMOHAJIBHBIE YUCIIA.

Bremonaare apudmernueckue ASHCTBHUS C pallOHAIBHBIMU YHCIAMHU, COYETasi yCTHBIC U
IUCbMEHHBIE TPUEMBI, BBIIIOJIHATH BBIYUCICHUS C UPPAL[MOHATbHBIMU YHCIAMH.

HaxonuTh 3HaueHus CTENEeHe! ¢ IebIMM M0Ka3aTeIsIMU U KOPHEH, BHIUUCIIATH 3HAUEHUS
YHCIJIOBBIX BBIPA)KEHUH.

OKpyrisiTh JNEHWCTBUTENBbHBIE YHCIIA, BBINOJIHATH NPUKHUAKY pPE3yJbTaTa BBIYUCICHHH,
OLICHKY YHMCJIOBBIX BBIPQKEHUH.

YpaBHeHusI U HePaBEeHCTBA

Pemats InHelHbIE U KBaJpaTHBIE YPABHEHMSI, YPABHEHMSI, CBOJAIIMECS K HUM, IPOCTEMIINE
JpOOHO-pallOHAIbHBIE YPABHEHUS.

Pemaths cuctembl IBYX JMHEWHBIX YpaBHEHHH € JByMsl MEpEMEHHBIMU M CHUCTEMBI JIBYX
YpaBHEHHUH, B KOTOPBIX OHO YPaBHEHUE HE ABIISAETCS JIMHEUHBIM.

Pemate TekcToBBIE 3alaud anreOpandeckuM CIOCOOOM C MOMOILIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI IBYX YPABHEHUH C IBYMS IIEPEMEHHBIMHU.

IIpoBONTH MPOCTENIINE UCCIENOBAHNS YPABHEHUM U CUCTEM yPaBHEHHMH, B TOM YHCIIE C
pUMEHEHHEM TpaduiecKiX IpeCTaBIeHU (YCTaHABINBATh, UIMEET JIM YpaBHEHUE UITU CHUCTEMA
YPaBHEHHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIPOYEE).

Pemate nuHeiiHbIE HEpaBEHCTBa, KBaJpaTHblE HEPABEHCTBA, M300pa)kaTb peELICHHE
HEPAaBEHCTB Ha YHMCJIOBOW MPSIMOM, 3alIUCBHIBATH PEIIEHUE C TIOMOIIBI0 CHMBOJIOB.

Pematb cuctembl TMHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOUAIOIIUE KBAAPATHOE
HEpaBEHCTBO, M300pakaTh peIlleHHE CHUCTEMbl HEPAaBEHCTB Ha YHMCIOBOH IMPSIMOM, 3alUCHIBATh
pEIIEHNE C IIOMOIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPH PEIICHUN Pa3IMYHBIX 3a7au.

DOyHKIUHA



Pacrnio3HaBaTh QpyHKIMH U3ydeHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHYECKH PACIIONOKECHHUE HA
KOOPJMHATHOM TUIOCKOCTH rpapukoB QyHKIMA BUna: y = kx, y = kx + b, y = k/x, y = ax2 + bx +

¢ y=x3,y= VX, y = |x|, B 3aBucumMocTH OT 3HaueHUil KOAPDULIHEHTOB, OMUCHIBATH CBOMCTBA

G YHKIIHA.

Ctpouts W M300paXkaTh CXeMaTHYeCKH TpadUKH KBAAPATUYHBIX (YHKLHUH, ONHCHIBATH
CBOWCTBA KBaIPATUYHBIX (DYHKIMIA MO UX TpaduKam.

Pacno3naBate KBagpaTHUHYIO (GYHKUHUIO 110 (OpMYIIe, IPUBOAUTE IPUMEPHI KBaJPATUIHBIX
GYHKIMI U3 peaabHOM KU3HU, QUZUKU, TEOMETPHUH.

YuciioBble MOCI€10BATETLHOCTH U POTPeCCHH

Pacno3naBare apu(METHUECKYI0O M TEOMETPUYECKYIO MPOTPECCUU MPU PasHBIX CIIOCOOax
3aJjaHusl.

BBIMOMHATE BBIYMCICHHS C UCIOJIB30BaHUEM (OPMYJ N-TO YieHa apupMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4IeHBI OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TUIOCKOCTH.

Pemrate 3amaum, cBA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSMH, B TOM YHCJIE 3a/1a91 U3
peanbHOW KU3HU (C MCTOJIB30BaHUEM KaJIbKYIATOPA, IIU(POBBIX TEXHOIOTHH).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KosauuecTBo yacoB
HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIE (HH(POBHIE)
Ne n/m Kontpoabnbie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
q .
1 ICHA 1 BRHHEICHI 25 1 https://m.eds00.ru/3T961 1 VNP
PanmonaneHbie yncia
2 AnrebpanuecKue BRIPAKCHHS 27 1 https://m.edsoo.ru/XKZQS616W
3 YpaBHEHHUs U HEPABEHCTBA 20 1 https://m.edsoo.ru/6M3BVY10F
4 Koopaunats! u rpadpuku. OyHKmm 24 1 https://m.edsoo.ru/HIOISN9VV
5 [ToBTOpEeHME 1 0000IIEHNE 6 1 https://m.edsoo.ru/ XBWB68AXB
OBILIEE KOJIMYECTBO YACOB I1O 102 5 0

[TPOT'PAMME




8 KJIACC

KoauuecTBO 4acoB

HaumeHnoBaHue pa3/aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne n/m Kontpoabnsie IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoThI
Uucna u Beruncienus. Ksagparusie
1 15 https://m.edsoo.ru/ORMAGNHCK
KOpHH
q .C
2 VICHA 11 BHHHEICHIEL. LACHEHE © 7 https://m eds0o.r/Q7A3CXOIL
[EJIBIM MTOKa3aTeIeM
Aunre6 .
3 HITCOPANHETITHE BHIpLREHI 5 1 https://m_.edso0.r/GB7K30KCG
KBanpatHbiii TpéxuiieH
4 AJIrCOPAHHICCKHC BLIPAKCHI. 15 1 https://m.edsoo.ru/Y683RP1V9
Anrebpanyeckas 1poOb
5 Y/ PABHCHILA H HEPABCHCTBA. 15 1 https://m.edsoo.r/UDKT3SX0P
KBagparssle ypaBHeHUS
6 ¥ paBHEHHS 1 HepanHCTBa' 13 https://m.edsoo.ru/1ICOHSLYTW
Cucremsbl ypaBHEHUH
7 Y/ PABHCHIT W HEPABCHCTEA. 12 1 https://m_edsoo.ru/SDGS 10004
HepasencrBa
8 Oynkunu. OCHOBHBIE TOHATHUS 5 https://m.edsoo.ru/30QTSJORU
Oyukuuu. Yucnosble QyHKINU 9 https://m.edsoo.ru/B2NFZC7XH
10 [ToBTOpEeHME U 060061IEHNE 6 2 https://m.eds0o.ru/SQCV6UFOT
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0
I[MPOT'PAMME




TEMATHYECKOE INTAHUPOBAHMUE

9 KJIACC
KoanuyecTBo 4acoB
Ne HaunmeHoBaHMe pa3ie/ioB U TeM DJIeKTpOHHbIe (LM (ppoBbIE)
KonrTpoabubie IIpakTuuyeckue
n/n MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
q .
1 1l H B CTIert 9 1 https://m.edsoo.r/E9QJ7QNTB
JlelicTBUTEIIbHBIC YHCIIA
2 OyHKIMH 16 1 https://m.edsoo.ru/SYHPVCOAU
3 ¥PapHeHILA i HepasecTsa. 14 1 https://m.edsoo.ra/LLGLOKIU2
YpaBHEHHsI C OHOM ITEpEMEHHOMN
Yy .C
4 PABHCHITL I HEPABCHOTRA. LHCTEMET 14 1 https://m.edsoo.rs/UTNAJAKLP
ypaBHEHUU
5 ¥ PABHEHIS 1 HEPABEHCTBA. 16 1 https://m.eds00.ru/ZFUMLNDJIK
HepasencrBa
6 YucnoBbIe IOCIEA0BATEIILHOCTH 15 1 https://m.edsoo.ru/LT2RT120]
I1 000
7 OBTOPEHHE, 000 meHI:Ie’ 18 1 https://m.edsoo.ru/YMZ3IOUNQ
CHCTEMAaTH3alMs 3HAHUH
OBHIEE KOJIMYECTBO YACOB I1O 102 7 0
[TPOI'PAMME




IHOYPOYHOE IINIAHUPOBAHHUE

7 KJIACC
KoauvecTBo yacoB
Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonrTpoabubie IIpakTuuyeckue
n/n Bcero H3yuyeHusi oOpa3oBaTesibHbIe Pecypchbl
padoThI padoThI
IT
1 OIUITHE PAIHOHATLHOTO 1 https://m.edsoo.ru/JISPOLISP
qucna
A o
2 puueTIICCKHe ACHCTBHS 1 https://m.edsoo.ru/SYQS11OPH
C palMOHALHBIMH YUCIIAMU
A .
3 pugueTHiecKne AcHCTBHA 1 https://m.edsoo.ru/VBKUYAI1I3
C palMOHATLHBIMU YHCIIAMU
A o
4 puueTITIeCKHe ACHCTBHS 1 https://m.edsoo.ru/RKKGCDWDX
C palMOHATLHBIMU YHCIIAMU
A o
5 PUOMETHIECKHE ACHCTBIIA 1 https://m.edsoo.r/6197WH7BO
C palMOHALHBIMH YUCIIAMU
A .
6 pHpmeTIHCCKHe ACHCTBHS 1 https://m.edsoo.ru/XOBICPKYU
C palMOHATFHBIMU YUCIIAMU
CpaBHenue,
7 YIOpsIOUYNBaAHUE 1 https://m.edsoo.ru/QSHC4XNN1
paIMOHATBHBIX YHCE
CpaBHeHue,
8 YIOPSI0YMBAHNE 1 https://m.edsoo.ru/ZXX160XM6
paIMOHATBHBIX YHCE
CpaBHenue,
9 YIOPSIOYMBAHNE 1 https://m.edsoo0.ru/68SKNGFY 1
paIMOHATBHBIX YHCEI




10

11

CreneHb ¢ HaTypaIbHBIM
[10Ka3aTesieM

CreneHb ¢ HaTypaIbHBIM
MoKa3areiem

https://m.edsoo.ru/INAP6M XKP

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

12

13

14

CreneHns ¢ HaTypaIbHBIM
[IOKa3aTeneM

CreneHb ¢ HaTypaIbHBIM
[I0Ka3aTesieM

CreneHs ¢ HaTypaJbHbIM
II0Ka3aTCJIEM

https://m.edsoo.ru/Z2DMKS5TOQ

https://m.edsoo.ru/30K9HK3ES

https://m.edsoo.ru/XRAUSPIXC

15

Pemnrenne ocHOBHBIX 3a1a4
Ha JApoOu, IPOIICHTHI U3
peanbHON NPAKTUKH

https://m.edso00.ru/88 A9S XJOC

16

17

18

Pemnrenne oCHOBHBIX 3a1a4
Ha JApoOu, IPOIICHTHI U3
peanbHON NPAKTUKH

Pemienre oCHOBHBIX 3a7a4
Ha ,I[pO6I/I, IMPOLICHTHI U3
peaHLHOﬁ IMPAKTUKN
Pelienre oCHOBHBIX 3a7a4
Ha ,I[pO6I/I, IMPOLICHTHI U3
peaHLHOﬁ IMPAKTUKHU

https://m.edsoo.ru/ZK6CAOTTS

https://m.edsoo.ru/XJOO68PRV

https://m.edsoo.ru/ZRZR56B42

19

[Tpu3Haku genmMocTu,
Pa3JIOKEHUST HA MHOKHUTEIIN
HATypaJbHbIX YUCEN

https://m.edsoo.ru/M9B2Y0O6EH

20

[Tpu3Haku genMMocCTH,
Pa3JI0KEHUST HA MHOKHUTEIIN
HATypaJIbHbBIX YUCEN

https://m.edsoo.ru/QMEKSFB3K




21

22

23

PeanpHbIe 3aBUCHMOCTH.
[Ipsmas u oOpaTHas
MPONOPLMOHATBHOCTH
PeanpHbIe 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBEHOCTH
PeanbHble 3aBUCHMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATLHOCTH

https://m.edsoo.ru/ZGBIDNS4T

https://m.edsoo.ru/7P7GGF7FW

https://m.edsoo0.ru/SDPNI9TZ6X

24

PeannHEBIE 3aBUCUMOCTH.
[Ipsimast u oOpaTHas
MPONOPIMOHATBHOCTH

https://m.edsoo.ru/TQHPVAWHS

25

26

KonTponbHas padota no
TeMme "ParnnoHaabpHbIe
yucia"

EYKBeHHLIC BbIPAKCHUA

https://m.edsoo.ru/HBPVHNVWX

https://m.edsoo.ru/6UVOUYGHZ

27
28

DopMytbl
DopMyiibl

https://m.edsoo.ru/ULONSB6MQ
https://m.edsoo.ru/811X5GM37

29

[Tepemennsie. JlomycTrumeble
3HAUYEHMS IEPEMEHHBIX

https://m.edsoo.ru/U1S48TT7P

30

[TpeobpazoBanue
OYKBEHHBIX BBIPAXKEHUH,
PacKphITHE CKOOOK 1
MPUBEICHNE TTOT00HBIX
cllaraeMbIX

https://m.edsoo.ru/SAWKACS5UI

31

[IpeobpazoBanme
OYKBCHHBIX BBIPOKEHUH,
PacKpBITHE CKOOOK 1

https://m.edsoo.ru/NMFL9ZXGT




MPUBEICHUE TTOA00HBIX
cllaraeMbIX

[IpeobpazoBanue
OYKBEHHBIX BBIPaKCHUH,

32 PacKphITHE CKOOOK 1 https://m.edsoo.ru/MT7LIHITI
MPUBEICHUE TTO00HBIX
clIaraeMbIX
[IpeobpazoBanue
OYKBEHHBIX BBIPA)KEHUH,

33 PAacCKpBITHE CKOOOK 1 https://m.edsoo.ru/2PS60L.2MX
MPUBEICHUE TTOT00HBIX
cJIaraéMabIX

34 CpoiicTea crenenn ¢ https://m.edsoo.ru/NWOPGZD5X
HaTypaJIbHBIM MOKa3aTelleM
Croii

35 BOMCTBA CTEHCHH € https://m.edso0.ru/FHTOO6IK9
HATypaJIbHBIM TTOKa3aTelIeM

36 CpoticTsa cTencHu ¢ https://m.edsoo.ru/B6428B6HE
HaTypaJIbHBIM TTOKa3aTelIleM

37 MHuoro4ieHsl https://m.edsoo.ru/SBYRPH63Q

38 MHOro4JIeHbI https://m.edsoo.ru/TX5A1BYOP

39 CroxeHne, BrIaHTaHkE, https://m.edsoo.ru/SQUZRWDNE
YMHOXXEHHE MHOTOYJICHOB
C

40 TIOCHHG, BEHTAHHC, https://m.edsoo.ru/V1EABSLKS
YMHO)KEHUE MHOTOWICHOB
C

41 FIOPKCHHC, BRIIMTAMC, https://m.eds00.ru/9SIVSVCCR
YMHO)KEHUE MHOTOWICHOB

42 Co1oKeHHE, BEIYHTAHHC, https://m.eds00.r/SMVOVWOOX

YMHOXCHUEC MHOTOYJICHOB




DopMyJIbl COKPALIEHHOTO

43 https://m.edsoo.ru/NO4UJ 1909
YMHOKEHHS

44 DopwmyJisl COKAIIEHHOTO https://m.eds0o0.ru/HO43N45XG
YMHO}KCHI/U{
o ,

45 OPMYJIBT CORPATIIEHHOTO https://m.edsoo.ru/M65SHAZIOK
YMHOKEHHS

46 DopwmyJisl COKAIIEHHOTO https://m.eds00.ru/GKZX207Z60
YMHOKEHHS
o :

47 OPMYJIbT COKPAILEHHOTO https://m.eds00.ru/I0OVSI49QG
YMHO)KGHI/IH
P

48 ASOICHHE MHOTORICHOB https://m.edsoo.ru/SNDJBUQPC
Ha MHOXHUTCIIN
p

49 A3TOCHHE MHOTOUICHOB https://m.edsoo.ru/IFZ9ZMWBF
Ha MHOXHUTCIIN
p

50 A3TIOCHUC MHOTOUICHOB https://m.eds00.ru/VHOYO83S6
Ha MHOXHUTCIIN
P

51 A3TTOACHHC MHOTOUICHOB https://m.edsoo.ru/OW7BZH4R7
Ha MHOXHUTCIIN
KoHnTponpHas padora mo

52 Teme "Anredpanyeckue https://m.edsoo.ru/BDDEVS4EK
BbIpakeHus"
ypaBHeHI/Ie, HpaBHHa

53 mpeo0pasoBan https://m.edsoo.ru/GRHI9GP2KI
ypaBHCHI/ISI, paBHOCI/IHBHOCTB
ypaBHEHUU
e

54 HHCHHOE ypaBHEHHE ¢ https://m.eds0o0.ru/J9IAC3MES

OJIHOM IIEPEMEHHO,




55

56

pelIeHHE JIMHEHHBIX
YpaBHEHUU

JIuneitHOE ypaBHEHUE C
OJIHOM MEePEMEHHOM,
pelIeHHEe JIMHEHHBIX
YpaBHEHUU

JInHeliHOe ypaBHEHME C
OJIHOM MEePEMEHHOM,
peleHe TMHEHHBIX
ypaBHEHUH

https://m.edsoo.ru/OQRSEM6NP

https://m.edsoo.ru/D69WXR0O9D

57

Pemrenue 3agad ¢ moMOIIbIO
YpaBHEHUI

https://m.edso0o.ru/PQ795X9GS

58

59

Pemrenue 3agad ¢ moMOIIbIO
YpaBHEHUU

Pemienue 3a1a4 ¢ moMoIIbI0
ypaBHEHUH

https://m.edsoo.ru/NAYY0Z53U

https://m.edsoo.ru/A2Y4UUQVN

60

Pemrenue 3agad ¢ mOMOIIBIO
YpaBHEHUU

https://m.edsoo.ru/NOYLOHCLZ

61

62

63

JIuHeliHOEe ypaBHEHME C
JBYMS IEPEMEHHBIMH U €TO
rpaduk

JIuHeliHOEe ypaBHEHME C
JABYMS IEPEMEHHBIMU U €TO
rpaduk

Cucrema 1ByX JTUHEHHBIX
YPaBHEHUU C ABYMs
[IEPEMEHHBIMU

https://m.edsoo.ru/W14LGR2MY

https://m.edsoo.ru/LETETIJ2C6

https://m.edsoo.ru/QTD7JFP1J




CucreMa IByX JIMHEHHBIX

64 yYpaBHEHUH C ABYMsI 1 https://m.edsoo.ru/OAGIEXGNA
NIEPEMEHHBIMH
CucreMa IByX JIMHEHHBIX

65 ypaBHEHUH C ABYMS 1 https://m.edsoo.ru/HPXUV46S1
NIePEMEHHBIMU
Cucrema 1ByX JUHEHHBIX

66 ypaBHEHUH C ABYMS 1 https://m.edsoo.ru/OUPOINYNVT
NEePEMEHHBIMU

67 Pemenue cucrem ypaBHeHUH 1 https://m.edsoo.ru/3ATIIIWTX

68 Pewrenue cucreM ypaBHeHU 1 https://m.edsoo.ru/4RXQ705DK

69 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/K46JM2756

70 Pewrenue cucreM ypaBHeHU 1 https://m.edsoo.ru/BOE2ZSFE?2

71 Pemenue cucrem ypaBHEHUI 1 https://m.edsoo.ru/SJOXABKO1
KonrtposnbHas pabora no

72 teme "JluneitHble 1 https://m.edsoo.ru/SUUBMW2MW
ypaBHEHHUS"

73 KOOpHI:IHaTa ORI HA 1 https://m.edsoo.ru/J66IRK3NT
pSMOit

74 UucnoBbie TPOMEKYTKH 1 https://m.edsoo.ru/SSFASVYRF

75 HucoBble IPOMEKYTKH 1 https://m.edsoo.ru/MAHAVII1J
PaccrosiHne Mexny 1ByMs

76 TOYKaMU KOOPAMHATHOU 1 https://m.edsoo.ru/9QZUGCUFD
IpSAMOit
Paccrosinne mexny nByms

77 TOYKaMH KOOPJIMHATHON 1 https://m.edsoo.ru/PV132Y944

psAMOI




[IpsimoyronbHas cucrema

78 1 https://m.edsoo.ru/CO30ERBS50
KOOP/IMHAT Ha TIOCKOCTH

79 Hpanoyromias cicrema 1 https://m_edsoo.ru/NCF8JGCSX
KOOP/IMHAT Ha TUIOCKOCTH
I1

80 puMepbI rpagkos, | https://m.eds00.ru/OPJQUG389
3aJJaHHbBIX (OpMYITaMu

81 Hpivepet rpadikos, 1 https://m.edsoo.r/LOC2FIZXO
3aJJaHHBIX (OpMYITaMu

82 Tpuvepst rpaguios, 1 https://m.edsoo.r/QBNSNXORE
3aJJaHHBIX (OPMYIIaMHU
Y

83 TCHHC TPAGHKOB PeATbHbIX | https://m.edsoo.r/DXYUCRIOB
3aBUCUMOCTEH

84 Hrerne rpagukos pearbipix 1 https://m.edso0.r/6K9KNZOTV
3aBUCUMOCTEH

85 [Tonstue pyHkuun 1 https://m.edsoo.ru/07DA7MB42

86 I'padux dysaxmmm 1 https://m.edsoo.ru/TZMJKTS3T

87 CaoiicTBa pyHKIUI 1 https://m.edsoo.ru/SISWIIWRK

88 CaoiicTBa pyHKITUN 1 https://m.edsoo.ru/XZFOX71JC

89 Jlunelinas GyHKIuSA 1 https://m.edsoo.ru/C3FTZAUXY

90 Jluneiinast pyHKIUs 1 https://m.edsoo.ru/CSINSCITT

91 HOCT?OCIEHG rpaguica 1 https://m.edsoo.ru/ALDEVUW7L
JTUHEWHOW (HYyHKIIMU
IT

92 OCTPOCHHE rpagHKa 1 https://m.eds00.ru/AG8V2CCL2
JTUHEWHOW (YHKIIMU

93 I'paduk Pynakmmm y =[x| 1 https://m.edsoo.ru/U2B6L.BB43

94 I'paduk pynkumm y =[x| 1 https://m.edsoo.ru/L17LHIBMJ




95

KontpossHas paboTa o
teme "KoopauHatel u
rpaduku. Oynxoun" /
Bcepocculickas
npoBepouHas paboTa

https://m.edso0o.ru/057QJMNO5

96

97

98

HToroBast KOHTpOJIbHASI
pabota / Bcepoccuiickas
npoBepouHas paboTa

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJIOB Kypca 7
Ki1acca, 0000IIeHe 3HaHUH

[ToBTOpEHNE OCHOBHBIX

MOHATUH U METO/IOB Kypca 7
K1acca, 0000IIeHe 3HaHUH

https://m.edsoo.ru/UJPPNSA43

https://m.edsoo.ru/69MBVGGTM

https://m.edsoo.ru/VM6BWRAQO1

99

[ToBTOpEHNE OCHOBHBIX
MOHATUH U METOJ0B Kypca 7
Kjacca, 00001enue 3HaHui

https://m.edso00.ru/05SO1XLYKM

100

101

102

[ToBTOpEHNE OCHOBHBIX
MOHSTUH U METOJI0B Kypca 7
KJjacca, 00001enne 3HaHui

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca 7
KJjacca, 000o01enne 3HaHui
[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB Kypca 7
Kjacca, 0000IIeHne 3HaHUH

https://m.edsoo.ru/NXJQTIV2B

https://m.edsoo.ru/3TWCLI18ED

https://m.edsoo.ru/VFV8G92XL

OBILIEE KOJIMYECTBO YACOB
10 ITPOI'PAMME

102




8 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie  IIpakTuueckue
n/n Bcero U3ydeHusi oOpa3zoBaTeSibHbIE pecypcChl
padoThI padoThI

K .

1 BAAIDATHRIL KOPEHp 13 1 https://m.edsoo.ru/3PYSI3US6
qyucia
[TonstHe 00

2 1 https://m.edsoo.ru/TO1FCTPEP
UPPAIMOHATIEHOM YHCIIe

3 JlecaTurrbIe npHORCHHA 1 https://m.edsoo.ru/PSDUTXXKO
HUPPALMOHATBHBIX YUCE

4 JlecaTursbIe npHOIKCHIA 1 https://m.edsoo.ru/U7480B1Y5
UPPAIMOHATILHBIX YHACEI

5 JleMicTBUTEIBHBIC YKCIIa 1 https://m.edsoo.ru/79TXEY8FV

6 Cpapiieine 1 https://m.edsoo.ru/JSVGSLR7S
JIEHCTBUTEIILHBIX YHCET

7 Cpua BHEHHC 1 https://m.edsoo.ru/01 XPSSE2H
JIEHCTBUTEIILHBIX YHCET
A .

8 pugmetieckiil 1 https:/m.edsoo.ru/VAEN1S6V 1
KBaJIPaTHBIN KOPEHb

9 VYpaBHeHue BuIa X = a 1 https://m.edsoo.ru/3JYROJY XS
Croii

10 BouCTBa ap Hq)MeTfI Heckix 1 https://m.edsoo.ru/6PF3GHKFE
KBaJIPATHBIX KOpHEH

1 CBOHCTBA apHpMETHICCKIIX 1 https://m.edsoo.r/ZWRT952Y4
KBaJIpaTHBIX KOpHEH
[IpeoOpazoBaHme YNCTOBBIX

12 BBIpQXEHUI, CO/IepIKalInX 1 https://m.eds00.ru/6301JGP3Z
KBaJIpaTHBIE KOPHU




13

14

15

[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKALIUX
KBaJpaTHbIC KOPHU
[IpeoOpa3zoBaHKe YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU
[IpeobpazoBanue YUCTOBBIX
BBIPAXKEHUM, COJIEPHKAITUX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/SVPTOXEBR

https://m.edsoo.ru/151 VDLKUY

https://m.edsoo.ru/JT3RAMNER

16

17

CrereHn ¢ UEIbIM
roxasarejieM

CranpapTHas 3anKCh YHUCIIA.
Pa3smepsl 00beKTOB
OKpYXKaromero Mupa (0T
AIIEMEHTAPHBIX YACTHIL 10
KOCMHYECKHX 00BEKTOB),
JUTUTETBHOCTH TPOIIECCOB B
OKpY’KalolleM MUpe

https://m.edsoo.ru/SEJEHTO11

https://m.edsoo.ru/8LR8SF4V6

18

19

20

CBolicTBa CTENEHH C LETTBIM
IoKa3aTejieM

CBoJiCTBa CTENEHH C LETLIM
MOKa3aTejIeM
CBolicTBa CTENEHH C LETIBIM
MOKa3aTejIeEM

https://m.edsoo.ru/73DCZHCDB

https://m.edsoo.ru/JSXJD3SRP

https://m.eds00.ru/2950Y20QME

21

22

CBOMNCTBA CTEIEHH C IIETBIM
MOKa3aTejieM

CBOICTBa CTEIICHU C O CJIBIM
IIoKa3aTcjieM

https://m.edsoo.ru/4SFFT1US4

https://m.edsoo.ru/MIMHAI34E




23

KBagpaTHbiii TpExwieH

https://m.edsoo.ru/WIOBFQW90

24 KBanpaThslii TpéxuiieH https://m.edsoo.ru/PM9Q3ZUAL
P

25 ASIOCHIE KBAPATHOTO https://m.edsoo.ru/ORIMUMSW 1
TpEXUIeHa HA MHOXHUTEIN

26 PasIOAeHHe KBa/pATHOTO https://m.edsoo.r/SOBG3CPSE
TpEXUIICHA HA MHOXKUTEITN
KonTtponbHas pabora o

"K .

27 TeNan - REAAPATHRIE KOPHH https://m.eds00.r/O36XRGIQS
Crenenu. KBanparHblii
TpexuieH"

28 Anrebpanueckas 1poOb https://m.edsoo.ru/0BCM3MZ4J
JlomycTUMble 3HAUCHHSI

29 HICPENEHIHBLY, BEOVIIIL B https://m.edsoo.r/A2ALICKNS
anreOpanvecKue
BBIPAKCHUS
JlomycTUMBbIE 3HAUCHHSI

30 NIEPECMCHHBIX, BXOSAIINX B https://m.edsoo.ru/YMIS4PJ3A
anreOpanyeckue
BBIPKCHUS

31 OcHoBHoOe CBOHVCTBO https://m.edsoo.ru/XNOZ18EQC
anreOpanyeckoi 1podu

32 Cokpaiienue apooei https://m.edsoo.ru/JSL.20L.YZ8

33 Coxkpatenue apobeit https://m.edsoo.ru/PSCIFH6V?2

34 Coxkparenue apooei https://m.edsoo.ru/3RF22K1BA
CrnoxeHue, BBIYUTAHHE,

35 YMHOKEHHE U JCICHUE https://m.edsoo.ru/T2YC5BOUR

anredpandeckux apooeit




36

37

38

CroxxeHue, BHIYUTAHHE,
YMHOXCHHUE U JICTICHUE
anreOpandecKkux aApooeit

CrnoxeHue, BBIYUTAHHE,
YMHOXXEHUE U JCTICHHUE
anreOpanvecKux apooei

CrnoxeHue, BEIYUTAHUE,
YMHOXXEHUE U JCTICHHUE
anreOpanvecKux apooei

https://m.edsoo.ru/Y4RT87TSS5

https://m.edsoo.ru/NQK42IH3C

https://m.edsoo.ru/QI91ZWRG1

39

[IpeobpazoBanue
BBIPAXKEHUI, COJIEPHKALIIUX
anreOpandeckue Apoou

https://m.edsoo.ru/Y VNZKPK65

40

41

42

[IpeobpazoBanue
BBIPAXKEHHUI, COJIEPHKALIIUX
anreOpandeckue Apodu
[IpeoOpazoBanue
BBIpa)KEHUH, collepKalux
anredpandeckue 1podu
KonrponbHas pabora no
teme "Anredpanyeckas
Jpoon"

https://m.edsoo.ru/LPFWMK7TJ

https://m.edsoo.ru/VE1H89120

https://m.edsoo.ru/4B6QF1CK3

43

44

45

KBanpatHoe ypaBHeHHE

Hemnonnoe xBagpaTHOE
yYpaBHEHUE

Henonnoe KBaApaTHOC
YpaBHCHUEC

https://m.edsoo.ru/W3XOESWYD

https://m.edsoo.ru/A1N38VEFM

https://m.edsoo.ru/GBI9Y63AN

46

®dopmyna KOpHEH
KBaJIpaTHOI'0 YpaBHEHUS

https://m.edsoo.ru/P20QUYN33




dopmyiia KOpHEH

47 https://m.edsoo.ru/9M2AEEGA7
KBaJIPATHOTO ypaBHEHUS
@ .

48 OpMyJIa XOpHEH https://m.edsoo.r/EAQWYSGAS
KBaJPaTHOTO YPaBHCHUS

49 Teopema Buera https://m.edsoo.ru/7ISUOFTGX

50 Teopema Buera https://m.edsoo.ru/J266VKENC
P .

51 CIICIC YPABHCHHH, https:/m.eds00.ru/Z52VU6686
CBOJISIIIUXCS K KBAJJPATHBIM
P o

52 CHICHIE YPABHCHUH, https://m.eds00.ru/R1GOOVKTG
CBOJISIIUXCSI K KBAJPATHBIM
IT % OHoO-

53 POCTCHIIIE IPODHO https://m.edsoo.ru/U1FNJAZFS
paloHaIbHbIC YPaBHEHUS
I1 I OHO-

54 POCTCHITHE APOOHO https://m.eds00.r/DOANX92R9
panMoHaIbHBIC YPaBHEHUS
Pemenne TekcTOBBIX 3a1a4

55 C TIOMOIIBIO KBAJIPaTHBIX https://m.edsoo.ru/N1TRKZ377
ypaBHEHUU
Pernrenne TeKCTOBBIX 3a7a4

56 C ITIOMOUIBIO KBAJAPATHBIX https://m.edsoo.ru/GPSZ60P01
yYpaBHEHUU
KonTponbHas pabora no

57 teme "KBazapaTHbie https://m.edsoo.ru/YCK7879MO
ypaBHeHHUA"
JIuneliHoe ypaBHEHHE C

58 FABYMS HIEPEMCHIRIMH, €10 https://m.eds00.ru/ID6P24TGY

rpaduk, mpuMepbl pereHus
YPaBHEHHUH B LENBIX YUCIIAX




59

60

61

62

JIuneitHoe ypaBHEHUE €
JByMsI IEpEMEHHBIMU, €ETO
rpaduK, IpUMephl PEUICHUS
YPaBHEHHUH B LENBIX YUCIIAX
JIuneitHoe ypaBHEHUE €
JBYMs1 IEPEMEHHBIMHU, €T0
rpaduK, IpUMEphl PeUICHUS
YPaBHEHHUH B LENBIX YUCIIAX
Pemienue cucrem nByx
JIMHEWHBIX YPaBHEHUN C
JBYMs IIEpEMEHHBIMU

Pewenne cucreM nByx
JIMHEWHBIX YPaBHEHUN C
JBYMs IIEpEMEHHBIMU

https://m.edso0.ru/G8VSI61KI

https://m.edsoo.ru/JJIGVSLWYVD

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

https://m.edsoo.rt/EGINO9VKR

63

Pewenne cucreM nByx
JIMHEHHBIX YPaBHEHUH C
JBYMsI IEpEMEHHBIMU

https://m.edsoo0.ru/XSG1574KE

64

65

66

[IpuMmepsl perieHus cucteM
HEJIMHENHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

IIpuMmepsl peleHus: CUCTEM
HEJIMHENHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

I'paduueckas
WHTEpIpeTalus ypaBHEHU
C IByMs IEPEMEHHBIMHA U
CHCTEM JIMHEHWHBIX
YpaBHEHUH C JIBYMSI
MePEMEHHBIMU

https://m.edsoo.ru/HA1C66PPE

https://m.edsoo.ru/1LF10LRD4

https://m.edsoo.ru/DS5S8RTS59




67

I'paduaeckas
WHTEpIpeTaIus ypaBHEHUS
C IByMsI IEPEMEHHBIMU U
CHCTEM JIMHEHHBIX
YPaBHEHUU C ABYMsI
IEPEMEHHBIMU

https://m.edsoo.ru/FB2QE83KH

68

69

70

Pemenne TeKCTOBBIX 3a1a4
C IIOMOIIBIO CUCTEM
ypaBHEHU I

Pelienne TeKCTOBBIX 3a/1a4
C IOMOIIBIO CUCTEM
ypaBHEHUI

Pemenue TeKCTOBBIX 3a1a4

C IIOMOUIBIO CUCTEM
YpaBHEHUU

https://m.edsoo.ru/VPI4HATGO

https://m.edsoo.ru/1 TXPT3M9G

https://m.edsoo.ru/ABQITT507

71

HucnoBsle HEPaBEHCTBA U
UX CBOMCTBA

https://m.edsoo.ru/CB9YSBJLS

72

73

YUucnoBsle HEPABEHCTBA U
UX CBOMCTBA
HepaseHnctBo ¢ oHOM
MIEPEMEHHOMN

https://m.edsoo.ru/MBZB81JYX

https://m.edsoo.ru/ WOWYFOHGH

74

JInneliHbIe HEpABEHCTBA C
OJHOI EPEMEHHON U UX
pelenue

https://m.edsoo.ru/PHEWSXUM9

75

JIuHeliHbIE HEPABEHCTBA C
OJHOU MEPEMEHHON U HX
pelienue

https://m.edsoo.ru/IKM353RIF




76

77

78

JIuHeitHble HEpaBEeHCTBA C
OJHOM NEPEMEHHON U UX
pelieHue

CucreMbl TUHEMHBIX

HEPABEHCTB C OJIHOM
MEPEMEHHOI U UX pelIeHue

CucreMsl JIJUHERHBIX

HEPABCHCTB C O,HHOﬁ
nepeMeHHoﬁ H UX PCIICHUC

https://m.eds0o.ru/2VKLV2LYT

https://m.edsoo.ru/GUYIZ69NL

https://m.edsoo.ru/RYNK1DOQG1

79

Cuctembl TUHEHHBIX
HEPABEHCTB C OJHOM
IIEPEMEHHOM U UX PEIICHHE

https://m.edsoo.ru/JVXV93HQ7

80

81

82

83

N306paxkenue perieHus
JIMHENHOT O HEPaBEHCTBA U
UX CHUCTEM Ha YHCIIOBOU
IPSAMO

N300pakeHue petieHus
JIMHENHOTO HEPABEHCTBA U
UX CHUCTEM Ha YHCIOBOU
IPSAMOi

KonrponbHas padora no
temaM "HepaBeHcTBa.
Cucremsl ypaBHeHUN"

[TonsTHe QyHKIMH

https://m.edsoo.ru/78 XFCWWQO0

https://m.edsoo.ru/M40O8RIB6H

https://m.edsoo.ru/AFAASWUYI

https://m.edsoo.ru/M7USFIZBE

84

85

OO6nacth onpeneneHus u
MHOYKECTBO 3HAaYCHUHU

byHKIUA
Crioco6sb! 3a1aHus PYHKIUI

https://m.edsoo.ru/NY794719T

https://m.edsoo.ru/7C3YSFGCJ




86

87

I'paduk dysakmm
CoiicTBa (yHKINHU, UX
oToOpakeHHe Ha rpaduke

https://m.edso00.ru/6KS990P8E

https://m.edsoo.ru/LO1DK1GZH

88

89

90

91

YreHne U NOCTPOCHUE
rpaduKoB PYHKIHIA
[Tpumeps! rpaduxos
GbyHKIMI, OTpa)karox
peanbHbIE IPOLECCHI
DyHKINH, ONUCHIBAIOLIUE
IpsIMYI0 U 0OpaTHYIO
MPONOPLUUOHAIbHbBIE
3aBUCHUMOCTH, UX TpaduKu

['unepbona

https://m.edsoo.ru/6NW13Y2J0

https://m.edsoo.ru/H721 A60PX

https://m.edsoo.ru/M2ZYHHYM 1

https://m.edsoo.ru/AODPRUL72

92
93

['unepOomna

I'paduk pynkuuu y = x?

https://m.edsoo.ru/T13T3ACSW
https://m.edsoo.ru/K9Z1L.0Q2X7Z8

94

OyHKIMKN y =X, y = X3,y =
VX, y = |x|; rpaduueckoe
peneHue ypaBHEHUN 1
CHUCTEM ypaBHEHUH

https://m.edsoo.ru/ZTL9LSEU7

95

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJ 0B KYpCOB
7 u 8 KjaccoB, 0000IIIeHIE
3HaHuil / Beepoccuiickast
poBepoyHas paborta

https://m.edsoo.ru/FECQ5PBHS5

96

Hroropast KOHTpOJIbHAS
pabora / Bcepoccuiickas
poBepoyHas paborta

https://m.edsoo.ru/GQY736 KN4




97

98

99

100

101

IToBTOpEHKHE OCHOBHBIX
MOHATHI U METOJOB KYpCOB
7 u 8 xi1accoB, 0000IIIEHIE
3HAHUI

[ToBTOpEHHE OCHOBHBIX
MOHSTHIA U METOJIOB KypPCOB
7 u 8 xi1accoB, 0000IIIEHIE
3HAHUMN

[ToBTOpEHHE OCHOBHBIX
TIOHSATHUI U METOJIOB KypCOB
7 u 8 xi1accoB, 0000IIEHHE
3HAHUMN

IToBTOpEHME OCHOBHBIX
MOHSITHI U METOJIOB KypPCOB
7 u 8 xi1accoB, 0000IIEHHE
3HAHHI

IToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KypPCOB
7 u 8 xi1accoB, 0000IIIeHHE
3HAHUM

https://m.edsoo.ru/MN4HSJHIJF

https://m.edsoo.ru/9GEQ8DER9

https://m.edsoo.ru/W38DAPFWK

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

https://m.edsoo.ru/NKYBOQIPEQ

102

IToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KypPCOB
7 u 8 xi1accoB, 0000IIIeHHE
3HAaHUM

https://m.edsoo.ru/EV544RI5Q

OBLIEE KOJIMYECTBO YACOB
I10 ITPO'PAMME

102




INOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC

Ne
n/n

Tema ypoka

IToBTOpEHNE OCHOBHBIX TEM
3a Kypc 8 Kiacca

KoauuecTBO 4acoB

KonTposabHubie

Bcero
padoThI

IpakTuyeckue
padoThI

Jlara
U3y4YCHUS

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/bHbIE pecypChl

https://m.edsoo.ru/JJSPOLJ5P

IToBTOpEHNE OCHOBHBIX TEM
3a Kypc 8 Kiacca

BxoHast KOHTpOJIbHAS
pabora

Pammmonansnable yncna,
HMppalnyoHaJbHbIC YHCTa,
KOHEYHbIE ¥ OECKOHEYHBIE
JIECATUYHBIC IPOOH.

https://m.edsoo.ru/JJSPOLJ5P

https://m.edsoo.ru/JJSPOLJ5P

https://m.edsoo.ru/ XMSH0621G

MHOXeCTBO
JNEUCTBUTEIILHBIX UHCEI;
JICMCTBUTEIIbHBIC YHCIIa KaK
OCCKOHECYHBIE JIECATUYHBIC
npodu

https://m.edsoo.ru/BOOLSTKWEF

Bs3anmHO oHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOECTBOM
JIEHCTBUTEIIBHBIX YHACEI U
MHO>ECTBOM TOYEK
KOOPJMHATHOU IIPSAMOM

https://m.edsoo.ru/POMI6 YESQ




CpaBHeHME AEHCTBUTEIBHBIX
qrcen, apuMeTHIecKue
JIEHUCTBUS C
JICMCTBUTCIIBHBEIMH YK CIaMHU

[Tpubmmwkénnoe 3HaueHNE
BEJINYMHBI, TOUHOCTH
npuOIMKEeHUS

OkpyrieHue uncen

https://m.edsoo.ru/6SP37YSD?2

https://m.edsoo.ru/ WKUW3QKEX

https://m.edsoo.ru/ET3D57CST

10

11

OxpyrieHue yucen

[Tpukuaka v OlIEeHKa
pe3yNIbTAaTOB BHIYHCICHUN

https://m.edsoo.ru/BWZVTBS5DJ

https://m.edsoo.ru/WVO0O1A6KD

12

[Ipukuaka u oneHka
pe3yJIbTaTOB BBIYMCIICHUI

https://m.edsoo.ru/1IPAVMMRI1G

13

14

15

16

KBanpatuunas QyHkuus, eé
rpaduK U CBOICTBA.
Oynkmws . CriocoOsr
3aaHus QyHKIUY .

KBanpatuunas QyHkus, eé
rpaduK U cBOICTBA.
CaoiicTBa QpyHkiuu. UreHue
CBOMCTB (DYHKIIMH.
KBanpatuunas QyHkus, eé
rpaduk u
cBoiicTBa./IuneitHas
GyHKIUS .y=KX

[Tapabona, KoOpaAUHATHI
BEPLIMHBI 1apadoJIbl, OCh
CUMMETpPUHU TTapaboJIbI.

https://m.edsoo.ru/P3BSGXZI4

https://m.edsoo.ru/S147BCQ0Z

https://m.edsoo.ru/YTHEWPX28

https://m.edsoo.ru/DFOT899AF




17

KBanparuunas ¢pyHKius
BUJIa y=aX,

[TapaGosna, KOOPAUHATHI
BEpILKHBI Tapaboibl, 0Ch
CUMMETPUU NapaboIIbl

https://m.edsoo.ru/OFISW5KQ3

18

[Tapabosna, kKoOpAUHATHI
BEPILINHBI TapadoIbl, OCh
CHMMETPHH 1apadoJIbl

https://m.edsoo.ru/L7TN6W 1704

19

20

21

22

[Tapabomna, KOOpaAUHATHI
BEpILKHBI 1apadoibl, OCh
CUMMETpPHHU NTapadoIIbI

[Tapabomna, KoOpAUHATEI
BEpILKHBI 1apadoibl, OCh
CUMMETpPHHU NTapadoITbI
[Tapabomna, KoOpAUHATEI
BEpPLIMHBI 1apaloJIbl, OCh
CUMMETpPUHU NapadoIIbl

I'paduxu pynkumii: y =kx, y
=kx + b, y=k/x, y=x3, y=VX,

y=[x|

https://m.edsoo.ru/KQINUKE80O4

https://m.edsoo.ru/PMX9EG0I4

https://m.edsoo.ru/QOGB9DSBM

23

I'paduxu pynkumii: y =kx, y
=kx + b, y=k/x, y=x3, y=VX,

y=[x|

https://m.edsoo.ru/DCKOEAVOT

24

['paduku pynkuuit: y =kx, y
=kx + b, y=k/x, y=x3, y=vX,

y=[x|

https://m.edsoo.ru/61HH6Y77L




25

26

27

I'paduku dynaknmii: y = kx, y
=kx + b, y=k/x, y=x3, y=VX,
y=Ix]

I'padpuku dynakuwmii: y = kx, y
=kx + b, y=k/x, y=x3, y=vX,
y=Ix]

I'paduku Gynkumit: y = kx, y
=kx + b, y=k/x, y=x3, y=vX,
y=Ix]

https://m.edsoo.ru/FQOHWP793N

https://m.edsoo.ru/3UFDYKOQAR

https://m.edsoo.ru/OF8BHX6HC

28

29

30

31

KonTtponpHast padora Ne 1 o
teme "OyHkiun"

JluneliHO€ ypaBHEHHUE.
Pewenne ypaBHenui,
CBOJISIIIIUXCSI K TMHEHHBIM

JluneliHO€ ypaBHEHHUE.
Pemienne ypaBHeHuii,
CBOJIAIINXCS K TMHEHHBIM

KBanparHoe ypaBHeHHE.

Pewienue ypaBHeHui,
CBOAIIMXCS K KBaJAPaTHBIM

https://m.edsoo.ru/SVEDGZ5XI

https://m.edsoo.ru/DK66HRF7A

https://m.edsoo.ru/OIMX0Q3X10

https://m.edsoo.ru/MPKRBOOMI

32

KBanparHoe ypaBHeHHUE.
Pemenne ypaBHenui,
CBOJSIMXCS K KBaJIPaTHBIM

https://m.edsoo.ru/TOFNICR99

33
34

bukBapaTHbie ypaBHEHUS

BukBanpatHble ypaBHEHUs

https://m.edsoo.ru/QXCIFFE10
https://m.edsoo.ru/ XF60OO7BCU

35

[Ipumeps! pemienus
YpaBHEHUHN TPETHEU U
YETBEPTOU CTEIIECHEN

https://m.edsoo.ru/YHNY70IEX




Pa3I0KEHUEM HaA
MHOXUTCIIN

[Ipumepsnl perieHus
ypaBHEHUH TPEThEU U

36 4eTBEPTOU CTENEHE! https://m.edsoo.ru/8BGTEX748
pasoKeHUEM Ha
MHOYKHUTEIHN
P oHo-

37 CHICHHE POBHO . https://m.edsoo.ru/GZ3EJ6MRZ
paloHaIbHBIX YPAaBHEHUIA
P OHO-

38 CHICHIE APODHO . https://m.edsoo.ru/TH2TLTBFQ
PaIMOHATILHBIX YPaBHEHUI
P

39 CHICHHE TCKCTOBBIX 38731 https://m.edsoo.ru/HCIMPNWRI
anreOpandeckuM METOI0M
P

40 CHICHIC TERCTOBDIX 3aAaT https://m.edsoo.ru/Z47DS5UJB
anreOpanv4ecKuM METOI0M
P

41 CHICHHE TERCTOBBIX 3134 https://m.edsoo.ru/3A6DPJJ38
anreOpanvdecKuM MeTO0M
Konrtponbnas pabora Ne 2 o

42 TeMe "YpaBHEHUs ¢ OJTHOU https://m.edsoo.ru/ATIS8JDSTM
nepeMeHHo"

43 YpaBHEHHE C 1BYMA https://m.edsoo.ru/THZMQ4PTA
MEPEMEHHBIMH U €ro Tpaduk

44 YPaBHEHHE C IBYMA https://m.edsoo.ru/1GZTOLNSD
MEPEMEHHBIMH U €ro rpaduk
CucreMa IByX JTUHEHHBIX

45 YpaBHEHUH C ABYMsI https://m.edsoo.ru/ XENMBOTFG

IIEPEMEHHBIMU U €€ pelLIeHUE




46

47

48

CucremMa JIByX JTUHEUHBIX
YpPaBHEHUU C JIBYMSI
IIEPEMEHHBIMU U €€ pelIeHue

CucremMa JIByX JTUHEUHBIX
YpaBHEHUH C JBYMSI
MEPEMEHHBIMH U €€ pelieHue
Cucrema ByX JIMHEHHBIX
ypaBHEHUH C JIBYMSI
MEPEMEHHBIMH U €€ peleHHe

https://m.edso0o.ru/O4Z0ZGKLQ

https://m.edsoo.ru/63N1UY VBI

https://m.edsoo.ru/LRW651EWM

49

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOpPOU CTENEHU

https://m.edsoo.ru/ZSSID5DZM

50

Pewenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIpyroe — BTOPOM CTENEHU

https://m.edsoo.ru/P1SQ3EIMQ

51

Pemenne cucreM nByx
YPaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

https://m.edsoo.ru/LYSALKMN?2

52

53

Pemenue cucrem aByx
YpaBHEHUH, OJTHO U3
KOTOPBIX JINHEWHOE, a
JIPyroe — BTOPOM CTENEHU

I'papuueckas
UHTEpIpeTalus CUCTEMbI
YpaBHEHUH C JIBYMSI
TIepEMEHHBIMH

https://m.edsoo.ru/6KM1CHULC

https://m.edsoo.ru/MAT4BIOAV




54

55

Penienue TEKCTOBBIX 3a/1a4
anreOpanyecKuM crnocobom

Penrenue TekcToBBIX 33124
anreOpanvdecKuM criocodbom

https://m.edsoo.ru/SJESFU1QU

https://m.edsoo.ru/TIWWGN4KRZ

56

57

58

KonTtponsnas padora Ne 3 mo
teme "CucteMbl ypaBHEHU"
YucnoBble HEPaBEHCTBA U UX

CBOMCTBA

YuciioBbie HEPABEHCTBA U UX
CBOMCTBA

https://m.edsoo.ru/K8§C2FKRRQ

https://m.edsoo.ru/P6YOWW28A

https://m.edsoo.ru/R35XAWXDW

59

JInHeliHbIe HEpABEHCTBA C
OJHOM MEPEMEHHON U UX
pemenue

https://m.edsoo.ru/HUSOTS57HD

60

61

62

JluHeiiHble HEpABEHCTBA C
OJHOM EPEMEHHON U HX
pelieHue

JInHeHbIE HEPAaBEHCTBA C
OJHOM MIEPEMEHHOU U UX
pelienue

CucTteMbl THHEHHBIX
HEPABEHCTB C OJHOMN
IIEPEMEHHOM U UX PEIICHUE

https://m.edsoo.ru/79GGPFENE

https://m.edsoo.ru/CP52RS87K

https://m.edsoo.ru/W8377RGLW

63

CucreMsl JIMHEHHBIX
HEPABEHCTB C OJHOMN
MEPEMEHHOM U UX pelIeHre

https://m.edsoo.ru/3IA8D2SP9

64

CucTemMbl TUHEHHBIX
HEPABEHCTB C OJHOMN
MIEPEMEHHOM U UX PEIICHHE

https://m.edsoo.ru/ROTSPDELY




65

66

KBanpaTHble HEpaBeHCTBA U
UX pelleHne

KBanparHble HepaBeHCTBa U
UX pelieHue

https://m.edsoo.ru/4FGR6IKIR

https://m.edsoo.ru/INLE13GIW

67

68

69

KBagparusle HepaBeHCTBA U
UX pelleHue
KBaznpaTHble HEpaBEHCTBA U

UX pelleHne

KBaI[paTHBIe HCPABCHCTBA U
HUX pCHICHUC

https://m.edsoo.ru/RK25YELSG

https://m.edsoo.ru/PIFOWFM33

https://m.edsoo.ru/0S9TR40K3

70

I'padpuueckas
MHTEPIpEeTaIrs HEPaBEHCTB
U CHCTEM HEPaBEHCTB C
JBYMsI IIEPEMEHHBIMU

https://m.edsoo.ru/WOYDJ87ZW

71

I'padpuueckas
MHTEpIpEeTaNys HEPaBEHCTB
U CHCTEM HEPaBEHCTB C
JIBYMsI TIEpEMEHHBIMH

https://m.edsoo.ru/GAC11N8SNL

72

73

Konrtponbnas pabora Ne 4 o
teme "HepaBeHcrna"

IlousaTne uncinoBon
IOCJIEIOBATEILHOCTH

https://m.edsoo.ru/OK35FY66P

https://m.edsoo.ru/GZQK36ZHN

74

3aganue
MIOCJIEI0BATEIbHOCTH
peKyppeHTHOI popmyIoif u
dbopmyoii n-ro uieHa

https://m.edsoo.ru/EEWSZOMYQ

75

Apudmernueckas u
reoMeTpHYECcKasi IPOrpeccHy

https://m.edsoo.ru/METF6IDAC
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77

78

79

80

81

82

Apudmerndeckas u
reoMeTpHYECKast IPOrpeccruun

@DopMyIbl N-TO YJIeHa
apudMeTHIECKON 1
reOMETPUUYECKOMN
MPOTPECCUil, CyMMBI MIEPBBIX
N 4ICHOB

®opMyIIbl N-TO YJeHa
apudMeTHIecKoil u
reOMEeTPHUUYECKOI
MPOrPECCUil, CYMMBI MEPBBIX
N 4JICHOB

@opMyIBl N-TO YJIeHA
apuMeTHuecKoil u
reOMEeTPHUUYECKOI
MPOTPECCUil, CYMMBI MEPBBIX
N 4JICHOB

DopmyIibl N-ro YwieHa
apuMeTHIecKoil u
reOMETPUYECKOU
IIPOTPECCUM, CYMMBI TIEPBBIX
N WICHOB

DopmyIibl N-ro WieHa
apuMeTHIecKoil u
reOMETPUYECKOMN
MIPOTPECCUI, CYMMBI TIEPBBIX
N WICHOB

N300paxkeHne 4ieHoB
apu(METHUECKOU U

https://m.edsoo.ru/S1LIPB1LF

https://m.edsoo.ru/YQ4MB6EA9

https://m.edsoo.ru/1GIHMMCS8X

https://m.edsoo.ru/V6FBSSHWJ

https://m.edsoo.ru/GOLOEOQVM

https://m.edsoo.ru/ST6SBEWFD

https://m.edsoo.ru/2028MKE1Y




83

84

reOMETPUUYECKOMN
MPOTPECCUI TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

N3o00pakeHue 4IeHOB
apudMeTHIECKON 1
reOMETPUUYECKOMN
IIPOrpeECCUi TOUKaMH Ha
KOOPAMHATHOW INIOCKOCTH

JInHelHblil U
SKCTIIOHCHIIMAIBHBIA POCT

https://m.edsoo.ru/K10ZY2JOA

https://m.edsoo.ru/ZTYQAOSMP

85
86

87

Crno’xHbI€ POLIEHTHI
CrnoxHble IPOLIEHTHI

KonTtponpHast padora Ne 5 o
TeMe "UucioBbie
OCJIEN0BATEILHOCTH"

https://m.edsoo.ru/TIBTUUIN9
https://m.edsoo.ru/RZA3CVWOK

https://m.edsoo.ru/B7XTGB8CZ

88

[ToBTOpenue, 0600IICHNE U
CHCTEeMAaTH3aIus 3HAHUMN.
3anuce, CpaBHEHHE,
JEHCTBHSA C
JIEMCTBUTEIIBHBIMH YUCIaMH,
YUCJIOBas npsmas

https://m.edsoo.ru/BN7HUCQKO

89

[ToBTOpenue, o6obIIEHNE 1
CHUCTeMaTU3als 3HaHU.
[IpouieHTBI, OTHOLIEHUS,
MPONOPLUU

https://m.edsoo.ru/G5JZXNITJ

90

[ToBTOpenwue, 0600IIEHNE 1
CHUCTeMaTU3als 3HaHH.

https://m.edsoo.ru/FPN5SH&8882




91

92

Pemnienue TEKCTOBBIX 3a/1a4
apu(METHUECKUM CIIOCOO0M

[ToBTOpEHME, 0000IICHUE U
cUcTeMaTH3aIus 3HaHUH.
Penrenue TekcToBBIX 33124
apuhMETUYECKUM CIIOCOOOM

[ToBTOpeHue, 0600IICHNE U
cUcTeMaTH3aIlHs 3HaHUH.
Penienune TekcToBBIX 33124
apupMETHYECKUM CIIOCOOOM

https://m.edsoo.ru/SDKM9VKEU

https://m.edsoo.ru/NHA1GHDUA

93

94

95

[ToBTOpeHue, 0600IICHNE U
CcHUCTeMaTU3alus 3HaHU.
[IpeobOpazoBanue
anreOpanvecKux
BBIPKEHUH, JOMyCTUMbIE
3HAYCHUS

[ToBTOpenue, o6obIIEHNE 1
CHCTeMaTH3allns 3HAHUH.
[TpeoGpa3oBanue
anreOpanyecKux
BBIPAXXCHUH, JOMYCTUMBIE
3HAYCHUS

[ToBTOpenue, 06001IeHUE U
CHCTeMaTH3allns 3HAHUH.
[IpeobpazoBanue
anreOpanyecKux
BBIPAXKCHUH, TOMYCTUMBIE
3HAYCHHUSI

https://m.edsoo.ru/3VPFKI20S

https://m.edsoo.ru/2M3X0QKP2H

https://m.edsoo.ru/ WWIRIP1 XL




96

IToBTOpEeHME, 0000IICHUE U
CHCTEeMaTHU3allus 3HAaHUM.
[IpeobpaszoBanue
anredpanvdecKux
BBIPXCHUH, TOTYCTHUMbIC
3HAYCHUS

https://m.edsoo.ru/IUXIIMO9C

97

[ToBTOpeHnue, 0600IICHNE 1
cHUCTeMaTU3alrs 3HaHW.
DyHKIHH: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIMi

https://m.edsoo.ru/ML2RTZATH

98

[ToBTOpenue, 0600IICHNE U
CcHUCTeMaTU3alus 3HaHU.
DyHKIHH: IOCTPOCHHUE,
CBOMCTBA U3yYEHHBIX

byHKIMi

https://m.edsoo.ru/32J8M2ZWR

99

[ToBTOpenue, o6o0IIeHNE 1
CHUCTEeMaTU3als 3HaHH.
I'paduueckoe pemenne
YpaBHEHUH U UX CUCTEM

https://m.edsoo.ru/ WNTU78GWK

100

101

102

[ToBTOpenue, 06001IeHUE U
CHUCTeMaTU3als 3HaHU.
I'paduueckoe pemenne
YpaBHEHUH U UX CUCTEM

HToroBast KOHTpOJIbHAS
pabota

O06o0061eHNE U
CUCTEMATHU3ALMS 3HAHUN

https://m.edso00.ru/65GS2YW62

https://m.edsoo.ru/UXA4QSFSO

https://m.edsoo.ru/MSBR20HEQ




OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBLTATAM OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOI'PAMMBI

7 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTara

1

1.1

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

Yucia U BEIUMCIIEHUA

BremonaaTh , coyucTras YCTHBIC u IIMCBMCHHBIC HpI/IéMI)I,

apI/Iq)MCTI/I‘leCKI/Ie HeﬁCTBHﬂ C palluOHAJIbHBIMHA YU CJIaAMH

1.2

1.3

Haxomuth  3HaYeHUs  YHUCJIOBBIX  BBIPOKCHUH,  IPUMEHSTH
pa3zHooOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCIICHUS 3HAUCHU N TPOOHBIX

BBIPKEHUH, CoZIepKaX OOBIKHOBEHHBIE U JIECATUYHBIE JpOoOH

[lepexomute OT omHOM (oOpMBI 3amucu 4YHWcen K APyrou
(mpeoOpa3oBbIBaTh  JECATHYHYIO ApoOb B  OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECATUYHYIO, B YAaCTHOCTH, B OECKOHEUHYIO

JECATHUYHYIO IPO0Bb)

1.4

CpaBHI/IBaTB " YIIOPpAOOYNBATH PALITMOHAJIBHBIC YHUCJIA

1.5

OxpyriaTh unucna

1.6

BbINONHATE NPUKHUIKY U OLEHKY PE3YyJbTaTa BBIYMCICHHUM, OLIEHKY
3HAYEHWW YUCJOBBIX BBIPAKCHUH. BBINOTHATH JOEUCTBUS  CO

CTCIICHAMMU C HAaTYPAJIbHBIMU IOKa3aTCIISIMU

1.7

IIpuMeHATh NpU3HAKKA JEIMMOCTH, pa3JIOKEHUE Ha MHOKHUTEIN

HATYpaJIbHBIX YUCCII

1.8

Pemate  IpakTUKO-OPUEHTUPOBAHHBIE  3a/ayd, CBSA3aHHBIE C
OTHOLIEHWEM  BEIWYMH,  [PONOPLUMOHAIBHOCTBIO  BEJIMYUH,
IIPOLICHTAMH, WHTEPIPETUPOBATh PE3yJIbTaThl pELIEHUs 3aaad ¢
Y4E€TOM OTPaHUYEHUH, CBSI3AHHBIX CO CBOMCTBAMHU PACCMATPHUBAEMBIX

00BEKTOB

AnrebpanuecKue BbIpaXKEHUS

2.1

Hcnonp3oBaTh aiur e6pa14qecxy10 TCPMUHOJIOTUIO U CHUMBOJIUKY,

IPUMEHSATH €€ B IIPOLIECCE OCBOCHMSI yUeOHOI0 MaTepuaa
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2.3

Haxomuth 3HaueHusT OYyKBEHHBIX BBIPAKEHUN TPU 3aaHHBIX
3HAYCHUSX MEPEMEHHBIX
BemonHATe TpeoOpazoBaHUsl IENOTO BBIPAKCHHS B MHOTOWICH

IIPUBCACHUEM HO,I[O6HBIX cJ1ara€MbIX, paCKpbITUEM CKOOOK

24

BBINOIHATE YMHOKEHUE OJHOYWIEHA HA MHOTOWIEH M MHOTO4JIEHA Ha
MHOTOWJICH, IPUMEHSTH (OPMYJIbl KBajapaTa CyMMBbl U KBajapaTa

Pa3sHOCTH

2.5

OcymliecTBIATh  Pa3/I0)KEHUE MHOIOWIEHOB HA MHOXUTEIU C
MOMOIIBIO BEIHECEHUS 32 CKOOKH OOIIET0 MHOXKHUTES, TPYIITHPOBKH

clIaraeMbIX, IPUMEHEHHS POPMYJI COKPAIIEHHOTO YMHOKEHHUS

2.6

2.7

3.1

3.2

HpI/IMeHHTb Hp606p330BaHI/I${ MHOT'OYJICHOB JJIsI pCIICHUSA PA3JIMYHBIX

3a/1a4 U3 MaTeMAaTHKH, CMEXXHBIX IIPEAMETOB, U3 PEaJIbHON IIPAKTUKH
Hcnonp30BaTh CBOMCTBA CTENEHEW C HATYPAJIBHBIMH IIOKA3aTEJIAMU
JUTSL Ipe00pa3oBaHus BHIpAKCHHUI

YpaBHEHMS U HEPABEHCTBA

Pemate nuHEHHBIE ypaBHEHUs C OJHOM IIEPEMEHHOW, NPUMEHSA
IIpaBUJIa IEPEX0/1a OT UCXOJHOIO YPABHEHUS K PABHOCUIIBHOMY €MY.
IIpoBepsITH, SIBIAETCS JIM YUCIO KOPHEM YPAaBHEHUS

[IpumensiTh rpaduueckue METOAbl MpPH PEHIeHUH JIMHEWHBIX

YPaBHEHMH U X CUCTEM

33

3.4

[TonGupars mnpuMepsl Tap 4YHCEN, SBISIOMIMXCS — pelIeHUEM
JIMHENHOT O YPAaBHEHUS C IBYMsI IEPEMEHHBIMU

CTpouTh B KOOPIUHATHON INIOCKOCTH I'pa UK JIMHEHHOTO ypaBHEHUS
C ABYMs NEPEMEHHBIMU; MOJIb3YACh IPaPUKOM, IPUBOINUTEH TPUMEPHI

pEIIeHNs] ypaBHEHUS

3.5

3.6

4.1

Pemate cucteMbl JIByX JMHEWHBIX ypaBHEHHH C  JByMs

MePEMEHHBIMH, B TOM YHUCJIE TpadUueCcKu

CoCTaBIATh U pelIaTh JUHEHHOE YPaBHEHNE UJIH CUCTEMY JIMHEHHBIX
YpaBHEHUH IO YCIOBUIO 33J]a4H, HHTEPIIPETUPOBATh B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4 MOJYYEeHHBIN pe3ybTaT

Koopaunats! u rpapuku. @yHKmm

N3o0paxath Ha KOOPIWHATHON MPSIMOM TOYKH, COOTBETCTBYIOIIHE
3aIaHHBIM KOOpJWHATaM, Jy4Yd, OTPE3KH, UHTEPBAJbl, 3aIUCHIBATh

YHUCJIOBBIC ITPOMEKYTKHU Ha anre6pauqec1<0M SA3BIKE




4.2

4.3

OTMedaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH 110 3aJaHHBIM
KOOpAWHATaM
CrpouTts rpaduku TuHEHHBIX GyHKIMNA. CTpOUTh rpaduK GYHKIUHU Y

= x|

4.4

OnuceiBaTh ¢ MOMOIIBI0 (PYHKITUN W3BECTHBIC 3aBUCHMOCTH MEXY
BEIIMYMHAMU: CKOPOCTb, BpPEMsI, PACCTOSHHE, IIEHY, KOJHYECTBO,

CTOUMOCTB, ITPOU3BOANUTCIBHOCTE, BPEMA, 00BEM pa6OTBI

4.5

Haxoauts 3HaueHue GyHKIMH 110 3HAYCHUIO €€ apryMeHTa

4.6

8 KJIACC

[Tonumarps rpaduueckuii crmoco0 TMpencTaBiICHUS U aHalu3a
uHpOpMAalLIMK, W3BIEKATh M HHTEPIPETUPOBATh HWH(POPMAIMIO U3

rpauKoOB peabHbIX MPOIECCOB U 3aBUCUMOCTEH

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'II)HOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06pa303a1mﬂ

1

1.1

Yucia U BEIUMCIIEHUSA

Hcmons30BaTh Ha4dYaJIbHbIC MNpeaACTaBJICHUA (0) MHOKECTBE
HeﬁCTBHTeHBHBIX YUCCII AJId CpaBHCHUSA, OKPYTJICHUS U BBI‘-II/ICJ'ICHI/II\/’I,
I/1306pa)KaTI) I[GI\/JICTBI/ITGJIBHI)IG qyucila TOYKaMHM Ha KOOp)lI/IHaTHOﬁ

psAMOit

1.2

1.3

[TpuMeHsATs TOHATHE apUPMETHYECKOrO KBaJIpaTHOTO KOpPHS,
HaXOJUTh KBaJpaTHblE KOPHHU, MCIONb3yd IpPU HEOOXOJUMOCTU
KaJIbKYJISATOD, BBINOJIHATh peoOpa3oBaHus BBIp)XEHUH,

CoAEpKaIINX KBaJPAaTHbIE KOPHU, UCIIOJIB3YSl CBOMCTBA KOPHEN

Hcnonn30oBaTh 3amucyd OOJBIIMX M MAaJIBIX YHCEI C IIOMOIIBIO

JECATUYHBIX Opobeii u cTenenelt yrcna 10

AnrebpanuecKue BbIpaXKEHUS

2.1

HpI/IMeHﬂTI) IIOHATHUC CTCIICHHU C IICJIBIM ITIOKa3aTcJIEM, BBIIIOJIHATH
Hp606pa3OBaHI/I}I BBIpa)KeHHfI, COoACpKAIMUX CTCIICHU C 1CJIbIM

IIoKa3aTcjiemM
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BBITTOMHATE  TOXIECTBEHHBIE MPEOOPA30BaHUSA  pallMOHATBHBIX
BBIPAXKEHUII HA OCHOBE NpaBWJI JACHUCTBUN HaJ MHOIOWICHAMU H

anreOpanvdecKuMHu JIpoOsIMH

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TpéX‘IJ'IeH Ha MHOXXHTCIIN

24

3.1

3.2

33

[TpumeHsTh peoOpa3oBaHUsl BHIPAKEHUN JJISl PEHICHUs Pa3IHuHbIX

3a/1a4 U3 MaTEMaTUKH, CMEXHBIX IIPEIMETOB, U3 PEAIbHON ITPAKTUKHU
YpaBHEHMS U HEPABEHCTBA

Pemate JsMHEVHBIC, KBaJpaTHbIE YpPAaBHEHUS M pPalUOHAJIbHBIC
YPaBHEHHs, CBOJSALIMECS K HUM, CUCTEMBI IBYX YPABHEHUH C IBYMs

MNEPpCMCHHBIMU

[IpoBoauTh mpOCTEHMIINE HCCIENOBAaHUS YPAaBHEHHH M CHCTEM
yYpaBHEHHW, B TOM YHCIE€ C TPUMEHEHHEM TIpadUIEeCKUX
npe/cTaBieHui (ycTaHaB/IMBaTh, UMEET JIM ypaBHEHUE WIM CHUCTEMa

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

[lepexomuTh OT ciOBecHOW (OPMYIHPOBKM 3amaudm K €&
anredpanvyeckoil MOAENU ¢ OMOIIbIO COCTaBJICHHS YPaBHEHHS MU
CHUCTEMbI ypaBHeHI/If/'I, HHTCPIIPETUPOBATL B  COOTBCTCTBHUHU C

KOHTCKCTOM 3aJa4H HOqueHHLIﬁ pe3yiibTaTt

3.4

4.1

4.2

IIpuMeHATH CBOWCTBA YHCIOBBIX HEPABEHCTB [UI CPAaBHEHUS,
OILICHKH, peIIaTh JINHEWHbIC HEPABEHCTBA C OJHOM NEPEMEHHOMN U UX
CHCTEMBI, 1aBaTh rpa)uuecKyr0 MILUTIOCTPALIMIO MHOKECTBA peIlIeHHH

HEpPABEHCTBA, CUCTEMbI HEPABEHCTB
OyHKINU
[TonuMate ¥ HCMONB30BaTh (YHKIMOHAIBHBIE TOHATHS U SI3BIK

(TepMI/IHH, CHUMBOJIMYCCKHUC O603Ha‘{eHH${), ONpCACIIATE 3HAUCHUC

(GYHKIMM 110 3HAUYEHUIO apryMEHTa, ONPEeeNiaTh CBOMCTBA (QYHKIIUU
o e€ rpaduky
Ctpouts rpaduku 3JeMeHTapHBIX PYHKIUHM BUJIA:

y=k/x

,y =x%,y = X3, y = [X|, OIUCBIBaTh CBOICTBA YUCIOBON (PYHKIIUH MO €€
rpaduxy

9 KJIACC




Kon
NpoBepPsSIeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHBIE Pe3yJbTAThI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

1

1.1

1.2

1.3

1.4

Yucia U BEIUMCIIEHUA

CpaBHI/IBaTB " YIOPAA0YMBaTh pPAlMOHAJIBHBIC W HpPpaAllMOHAJIBHBIC
qucia

BrimonaaTs apI/I(bMeTI/I‘ICCKI/Ie ,Z[GIZCTBPI?I C paiOHaJIbHBIMHU YUCJIAMU,
Co4u€Tasd YCTHBIC U IMCbMCHHBIC HpI/IéMH, BBITIOJIHATH BBIYHMCICHUSA C
HppauOHAJIbHBIMU YHCJIaMHU

HaXO,Z[I/ITB 3HAYCHMS CTEIICHEH C LOEJIBIMHU ITOKa3aTCIAMU U KOpHCfI,
BBIYHCIIATH 3HAYCHHUA YK CIIOBBIX BI)Ipa)KCHI/If/'I

OprTJ'IHTL HeﬁCTBHTeHLHLIC qucijia, BBIIIOJIHATD IMPUKUIKY

pe3yibTara BLI‘IPICJIGHI/Iﬁ, OLICHKY YHCJIOBBIX BI)Ipa)KeHI/Iﬁ

ypaBHeHI/IH 1 HCPAaBCHCTBA

2.1

Pemate nMHENMHBIE W KBAaJApPAaTHBIE YPaBHEHHWs, YpaBHEHUS,

CBOAAINIMECA K HUM, HpOCTGﬁHIH@ ,Z[pO6HO-paLII/IOHaJ'ILHLIe YpaBHCHUA

22

Pemate cuctemsl IBYX JTMHENHBIX YPABHEHUH C ABYMsI IEPEMEHHBIMU
Y CUCTEMBI IBYX YPaBHEHHH, B KOTOPBIX OJJHO YPAaBHEHUE HE SBJIACTCS

JIMHENHBIM

2.3

24

Pemate TekCTOBBIE 3a7aUM AIreOpanyecKuM CIIOCOOOM C TTOMOIIIBIO
COCTaBIICHUS] YPaBHEHUS WJIM CHUCTEMBI JBYX YpaBHEHHH C JByMs

MNEPpEMCHHBIMU

IIpoBOAUTE MIPOCTEHIINE WCCIECIOBAaHUA YPAaBHEHUHM M CUCTEM
yYpaBHEHMH, B TOM UHCIE€ C TPUMEHEHHEM TIpadUUEeCKUX
IpeJICTaBICHUN (HalpuMep, YCTaHABIIMBAaTh, UMEET JIM YpaBHEHHE

WIM CHCTEMA YPaBHEHUM peIlIeHus], €CIIU UMEET, TO CKOJIbKO)

2.5

Pemlare  nuHENHBIE HEpPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA,
M300pakaTh PEIICHNE HEPABEHCTB HA YMCIIOBOM MPSMOM, 3aITUChIBATh

pPEIICHUE C MTOMOIIIBKO CUMBOJIOB

2.6

Pemrate cucTeMBl JIMHEHMHEIX HCPaBCHCTB, CUCTEMBLI HCPABCHCTB,
BKJIFOYAIOIINE KBaJPAaTHOE HEPABCHCTBO, H300paXkaTh peEIICHHE
CHCTEMbI HEPABCHCTB Ha YMCIIOBOM MPSIMO#i, 3aMChIBATH PEIICHHUE C

IIOMOIIbIO CMMBOJIOB




2.7

Hcmonns30BaTh HCPAaBCHCTBA MPHU PCIICHUHN PA3JIMIHBIX 3a/1a4

3.1

OyHKIMU

PacnosHaBath  (QyHKUMH  W3ydeHHbIX  BHIOB. [loka3bIBaTh
CXEMaTHUYECKH pACHOJOXKEHHE Ha KOOPAMHATHOH  IUIOCKOCTH
rpa¢pukoB QyHKuui Bua: y=kx, y=kx+b, y=k/x, y=ax’+bx+c, B
3aBHCUMOCTH OT 3HAa4YeHUH KO3(PPHUIMEHTOB, OMUCHIBATH CBOWCTBA

byHKIHHA

3.2

33

34

4.1

[Toka3piBaTh CXEMATHYECKH PACIOJIOKCHHE Ha KOOPIWHATHOU
IJIOCKOCTH TpadukoB GyHKIMHM Buga y = VX, y = [X| U onuChIBaTh
CBOIicTBa PyHKIIMIA

Ctpouth u u300paxarbh CXeMaTU4YeCKd TIpaduKu KBaJpaTHUHBIX
(GyHKIMH, ONMHCHIBATH CBOWCTBA KBAAPAaTHYHBIX (DYHKIHMH MO WX
rpadpukam

Pacrnio3HaBaTh KBaJIpaTU4HyH (YHKIHIO 10 (OpMYIie, MPUBOIUTH
IPUMEPBI KBAaJPAaTUYHBIX (DYHKIMA M3 peajbHON KU3HH, (U3UKH,

reOMETpUHU
ApudmeTrndeckasi U reOMETpUUYECKasi IPOrPeccCUuu

Pacno3naBaTh apu(MeTHYECKYI0 U TE€OMETPUYECKYIO IMPOrpeccuu

IPpU pa3HbIX criocobax 3aJaHuA

4.2

4.3

4.4

BBINONMHATE BBIYUCIIEHUS C HCIOJIB30BaHHEM (OpPMYN n-ro 4jeHa
apu(MeTHYECKOW U reOMEeTPUUECKOi Mporpeccuii, CyMMbI IEPBBIX N
YJIEHOB

N300paxkaTb ~ wieHbl  IIOCJIEOBAaTEIbHOCTH  TOYKAMU  Ha
KOOPJAMHATHOM TIOCKOCTH

Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU M1OCJIEIOBATEIbHOCTSIMH, B
TOM 4YHCJIE€ 3aJaud U3 pEAIbHOM XH3HU (C HCIIOIb30BaHUEM

KaJIbKYJIATOPA, IU(PPOBBIX TEXHOJIOTHIA)




IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUSA
1 Hucna u BIYUCICHUS
JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0] OT OJHON (OPMBI 3aMUCH
1.1 npobeit k apyrou. IloHsATHE pamMOHAIBLHOIO 4YKCIIA, 3alKMCh, CPAaBHECHHE,
YHOPSAA0YMBAHUE PALIMOHATIBHBIX YHCEI
T Apudmerndeckue AeWCTBUS C pallMOHATIBHBIME YMCIIaMu. Pemmenue 3a1a4 u3
' peanbHON NPAaKTUKU HA YaCTH, Ha IpooH
13 CreneHb C HaTypajbHBIM IIOKa3aTelleM: ONpeiesieHHe, NpeoOpa3oBaHHe
' BBIPAKEHUI HA OCHOBE ONPEENICHUS, 3aIIUCh OOJIBIIUX YUCEI
14 [IporeHThI, 3amuch MPOLEHTOB B BUAE ApoOM U poOH B BHIE MPOLEHTOB.
' Tpu ocHOBHBIE 3a1aUy Ha NIPOLIEHTHI, PELICHHE 3a7a4 U3 PEAIbHOM IPAKTUKU
s [IpumeneHne NpPU3HAKOB JIEIMMOCTH, pa3JIOKEHUE Ha MHOXHUTEIU
' HaTypaJIbHBIX YUCEIl
L6 PeanbHble  3aBHCMMOCTH, B TOM 4YHciae TpsMas U oOpaTHas
' MIPOIOPLIMOHATIBHOCTH
2 Anrebpanyeckue BbIpaXXEHUS
1 [IepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHNUS C IEPEMEHHOM. JlonycThMBIE
' 3HAYEHUS TIEPEMEHHBIX
55 [IpencraBneHne 3aBUCUMOCTH MEX]y BeIMYMHAMU B BUAE (OPMYIIBI.
. Brruucnenus mo popmynam
53 IIpeoOpa3oBanue OYKBEHHBIX BBIPQXEHHUH, TOXAECTBEHHO paBHbIE
' BBIPAKEHUS
2.4 CBoliCTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIEM
Y Opnownensl 1 MHOrouIeHbl. CTeneHb MHOTOWIeHa. CloXeHne, BhIYUTaHuE,
' YMHOXXEHHE MHOTOWJIEHOB
@opMysbl COKpAIIEHHOTO YMHOMKEHUS: KBaapaT CyMMbl U KBajapar
2.6 pasHoctu. dopmyna pa3HOCTH KBaApaTtoB. Pa3nmokeHWe MHOTOYJIEHOB Ha
MHO>KHUTEN
3 YpaBHeHU




31 VYpaBHeHHE, KOPEHb YypaBHEHMs, IpaBHUja NpeoOpa3oBaHMs YpaBHEHUS,
‘ PaBHOCUIILHOCTb YPaBHEHUM
30 JIuHeiHOE ypaBHEHHE C OJHOW MEPEMEHHOW, YMCIO KOPHEW JIMHEHMHOTO
. YpaBHEHUS, PEUICHUE JIMHEHHBIX YpaBHCHUH
33 CocraBiieHHEe ypaBHEHUH 110 yCIOBHIO 3aJa4d. PenieHre TeKCTOBBIX 3a7a4 ¢
. IMOMOIIBIO YPABHEHHI
34 JluneliHoe ypaBHEHHUE C IBYMs IEPEMEHHBIMH U €T0 rpaduk
Cucrema JByX JIMHEHHBIX YpaBHEHUH C JByMs NepeMEHHbIMU. PelmeHue
3.5 CHCTEM ypaBHEHHH criocoOoM noacTaHoBKH. [Ipumepsl penenns TeKCTOBbIX
3a/1a4 C IIOMOLIBIO CUCTEM YPaBHEHUU
4 Koopaunats! u rpapuku. OyHkunu
4.1 Koopaunara Touku Ha npsiMoit
42 YucnoBsle MPOMEXYTKH. PaccTosiHuEe MeX 1y ABYyMs TOUKaMU KOOPIUHATHON
' IpsAMON
43 [IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U opauHATA
' TOYKH Ha KOOPJUHATHOM IIOCKOCTH
a4 ITpumeps! rpadukoB, 3a1aHHbIX Gopmynamu. UreHue rpaukoB pealbHbIX
. 3aBUCUMOCTEHN
4.5 ITonsarue Gpynkuun. I'papux Gpynkuuu. CroiicTBa QyHKIMIA
4.6 Jluneiinas Gynkuus, eé rpaduk. I'padux pyHkuum y = [x|
47 I'paduueckoe pemieHHe JMHEWHBIX YpaBHEHUH M CUCTEM JIMHEWHBIX
' YpaBHEHUU
8 KUIACC
Kon IIpoBepsieMblii 3J1EMEHT COACPKAHUS
1 Yucna v BIYUCTICHUS
- KBagpatublii kopeHb u3 uucna. [loHsATHE 00 HMPpPALMOHANIBHOM YHCIIE.
' JlecsiTuuHble MPUOIMKEHNS UPPALMOHATIBHBIX YHCE
CpoiicTBa apu(MeTHdyecKuX KBaJpaTHBIX KOpPHEH M UX NPUMEHEHHE K
1.2 peoOpa3oBaHUIO YHCIIOBBIX BBIPAKEHUN " BBIYHCIICHUSIM.
JleCTBUTENBHBIE YnCTIa
1.3 Cremnens C 1ebIM TIOKa3zareneM u e€ cBoiicTBa. CTaHmapTHas 3aMKCh YHUCIia




9 KJIACC

2 Anrebpandeckue BoIpaKEHUS

51 KBagpaTHblii  TpEXuiieH, pa3jokKeHHe KBaJpaTHOro TpEXWIeHa Ha
' MHOXKHUTEIN

2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoi 1poou

23 CrnoxeHue, BBIYUTAaHHE, YMHOXKECHHE, JIeJICHUE anreOpandeckux Ipoodei

24 PannonanibHble BBIpayKEHUS U X IIPe0Opa3oBaHue
3 VYpaBHEeHUSs 1 HEPABEHCTBA

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

3.2 Pemenue ypaBHeHMi, CBOOAIIMXCA K JUHENHBIM U KBAIPATHBIM

33 [Ipocreiimue qpoOHO-palOHANIbHBIE YPaBHEHUS

I'paduueckas mHTEpHIpETAIUS YPAaBHEHU C ABYMS TIEPEMEHHBIMU U CUCTEM
34 JMHEWHBIX YpaBHEHUH C IByMs NepeMeHHbIMU. [Ipumepsl perenus cuctem
HEJIMHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU

3.5 Pemienue TekcToBBIX 3a1a4 alreOpandeckuM crocoOom

3.6 YucnoBble HEPAaBEHCTBA M MX CBOMCTBA

3.7 HepaBeHcTBO ¢ 071HOM TTepeMEeHHOM

3.8 PaBHOCHIIBHOCTb HEPaBEHCTB

3.9 JInHeliHbIE HEPABEHCTBA C OJHOM NIEPEMEHHOMN

3.10 CucreMbl TUHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM
4 OyHKIIUU

i1 [Tonstue @ynkuun. OOIacCTh ONpenenaeHUs] U MHOXECTBO 3HAYCHHH
' ¢ynkuuu. CrnocoOsl 3ajaHus QyHKIUN

4.2 I'padux ¢pynkuuu. UreHre cBOMCTB GyHKINU MO €€ rpaduKy

4.3 [Tpumeps! rpadukoB GYHKLINH, OTPAXKAIOLINX PeabHbIE TPOLIECCH

44 @DyHKIIUY, OIMUCHIBAIOUINE TPSMYI0 U OOpaTHYIO MPONOPLUOHATIbHbIE
' 3aBUCHUMOCTH, UX TpapuKu

4.5 @yHKIUU y =x7, y = x°

4.6 Oynkun y = [x, y = |x|

4.7 I'paduueckoe pelieHre ypaBHEHUH U CUCTEM ypaBHEHUI




Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 Yucna v BBIYKCICHUS
1 ParonanpsHble 4Mcna, MppalMoOHATBHBIE 4YMCIA, KOHEYHbIE M OECKOHEUHbBIE
' JeCATUYHBIE JPOOU
MHOXECTBO  IEHCTBUTENIBHBIX  YUCEN, JEHCTBUTEIBHBIE YHCIA  Kak
1o OeCcKOHEeUHbIE JeCATHYHBIE ApoOM. B3aMMHO OJHO3HAYHOE COOTBETCTBUE
' MEXY MHOXECTBOM JCHCTBUTEIBHBIX YHCEN WU KOOPAMHATHOM IPSMOM.
CpaBHeHuE 1EHCTBUTEIBHBIX YUCEI
1.3 ApudmeTndeckne IeHCTBHUS ¢ IEHCTBUTESILHBIMEI YUCIIAMU
Wzmepenus, npubmmkeHns, oueHKu. PazMepsl 00beKTOB OKPYKAIOIIET0 MUPA,
L4 JUINTEJILHOCTh TPOLIECCOB B OKpy»KatomeM mupe. [IpubmmxénHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTb Npubdamxenus. Okpyriaenue uyncen. [Ipuknaka u oueHka
pE3yJIbTaTOB BBIYMCICHUI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHOU ITIEPEMEHHON
22 JInnelinoe ypaBHeHue. PenieHne ypaBHeHU, CBOAAIIMXCA K JIMHEWHBIM
2.3 KBangparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOIAIIMXCS K KBAAPATHBIM
24 buxBanpatHoe ypaBHeHue. IIpuMepsl pelleHus ypaBHEHUH TpPETbe U
' YETBEPTOU CTENEHEH Pa3IOKEHUEM Ha MHOKUTEIIN
2.5 Pemenue 1poOHO-paliMOHAIBHBIX YpaBHEHHH
2.6 CucreMsbl ypaBHEHUN
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Pemenne cucreM IByX JIMHEWHBIX YPAaBHEHMM C IBYMs IEPEMEHHBIMU
20 Pemenne cucrem ByX ypaBHEHHMH, OJTHO M3 KOTOPBIX JIMHEMHOE, a APyroe —
' BTOPOU CTEIIEHH
2.10 I'paduueckas MHTEpIIpETALMs CUCTEMbI YPaBHEHHH € IByMsI IEpeMEHHBIMU
2.11 Pemenne TekCTOBBIX 337124 anreOpandecKuM CrocoooM
2.12 YuciioBble HEPABEHCTBA U X CBOMCTBA
2.13 Pemenne MMHENHBIX HEPABEHCTB € OJTHOW ITEPEMEHHOMN
2.14 Pemienue cuctem JIMHEHHBIX HEPABEHCTB C OJHOM EPEMEHHOMN
2.15 KBaaparHble HEpaBEeHCTBA
516 ['padmyeckass MHTEpIIpeTaldsi HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS

MNEPpCMCHHBIMU




3 DyHKIUU

31 KBangpatuunas ¢ynkuus, e€ rpaduk u cpoiictBa. Ilapabomna, koopanHaThbl
' BEPIINHBI TapaboiIbl, 0Ch CHMMETPUH TapadoIIbl

32 I'paduku Qynkuuit y=kx, y=kx+b u ux cBoiicTBa

33 I'paduku Qynkuit y=k/x, y = x° 1 uX CBOWCTBa

34 I'paduku GyHKIU , ¥ UX CBOHCTBA
4 YucioBble OCIEN0BATEIBHOCTH

i1 Onpenenenue u cnocoObl 3aJJaHUs YMCIOBBIX MIOCIEI0BATEIbHOCTEH. 3a1aHne
' MOCIIEI0BATEIFHOCTH PEKYPPEHTHOU (hopMyIioit U popMyIioii n-ro djaeHa

42 Apudmernueckass mporpeccus. PopMynbl n-rO WieHa apu(PMETHIECKOH
' IPOTPECCUH, CyMMBI NIEPBBIX 71 YICHOB

43 ['eomerpuueckast mnporpeccus. Dopmyiasl n-ro wieHa TIe€OMETPUUYECKON
' IPOTPECCUH, CYMMBI IIEPBBIX 71 YICHOB

44 N300paxkenne 4neHOB apu(pMETHUYECKOW U T'€OMETPUYECKOM mporpeccuit
' TOYKaMH Ha KOOPJMHATHOM MIIOCKOCTU. JIMHEHHBIN U SKCIIOHEHIMATIbHBIN POCT

4.5 Crno’xHbI€ NPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kox
NpoBepPsIEeMoOro
TpeOoBaHMS

IIpoBepsiemble TPeOGOBaHMS K NPEAMETHBIM pe3yJibTaTaM
O0CBOEHHSI OCHOBHOI1 00pa30BaTeJIbHOM IPOrPaMMbl OCHOBHOT'O
o01mero oopazoBanusi Ha ocHoBe ®PI'OC

YMeHue ornepupoBaTh MOHATUSMHU: MHOXKECTBO, IOAMHOMXECTBO,
olepanvy HajJ MHOXXECTBAMH;, YMEHHE ONEpUPOBATh HMOHSATHSIMH:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH pEIICHUU
3aja4; yYMEHHE UCIOJNB30BaTh TpapUyuecKoe IpeCTaBlICHUE
MHO’KECTB JUIsl OIMCAHUSl pealbHBIX IPOLIECCOB U SIBICHUH, MpHU

pELICHUH 33J1a4 U3 APYTUX YIeOHBIX MTPEIMETOB

YMeHue onepupoBarh MOHATHAMU: ONPEACIICHUE, AaKCUOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb WMCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, NPUBOJIUTH INPUMEPBI U KOHTPIPUMEPBL, CTPOUTH

BBICKA3bIBAHUA U OTpULAHUSA BBICKQ3bIBaHU M

YMeHHEe OlepupoBaTh MOHATUAMH: HATyPAIBbHOE YUCIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, LeJI0Oe YHUCIIO0, MOJIYJb YUCIA, OOBIKHOBEHHAs JIpo0b U
JecATUYHas 1po0b, CTAHJAPTHBIN BUJ YKCIIa, PAMOHAIBHOE YHCIIO,
UpPpALMOHATIBHOE YMCIIO0, apu(METHYECKUN KBaJpaTHBIA KOPEHb;
YMEHUE BBINOJIHATH JEHUCTBUA C 4YWCIIAMH, CPAaBHUBATb U
YIOPAIOYMBATh YHWCIIA, IPEACTABIATh 4YHMCIA HAa KOOPIMHATHOM
IPSAMOM, OKPYIUVIATH YHUCJA; YMEHUE JeaThb NPUKUIKY U OLCHKY

pe3yJibTaTa BEIYUCIEHUN

YMeHue onepupoBaTh MOHITUSIMH: CTENIEHb C LEIbIM MOKA3aTelIeM,
apudMeTHUeCKUil KBaApaTHbIM KOPEHb, MHOTOYJIEH, aJireOpandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHON CTENEeHH
OoJibllle €MHMIBI; YMEHHE BBINNOJHATH pacu€Tsl Mo (opmyiam,
npeoOpa3oBaHus LENbIX, JAPOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPQXEHUM C KOPHAMM, Pa3jIoKEHNE MHOTOWIEHA HA MHOXHTEIH, B
TOM YHCJIE C HUCHOJb30BaHHWEM (OPMYIT Pa3HOCTH KBaJApaToB H

KBaaApaTa CYMMBbI U Pa3HOCTU




YMeHue onepupoBaTh MOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIC U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX yPaBHCHUH, JINHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE U JpPOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3aJady; YMEHHUE MHCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi MU300pakKeHUs peleHHi

YpaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh NOHITUAMU: HYHKIHA, TpaduK QyHKIHH, HYITH
(GYHKIMM,  TPOMEXKYTKH  3HAKOIOCTOSHCTBA,  MPOMEXYTKH
BO3pacTaHMs, yOBIBaHUWS, HAWOOJbIIEE W HAWMEHbIIEEC 3HAYCHHS
byHKIHIH; YMEHHE  OINEPUPOBATH  TOHATHUSIMH: npsmast
POTIOPIMOHATILHOCTD, JINHEHHAS QYHKIUS, KBaApaTU4Has (QyHKIHS,
oOpaTHasi MPOMOPUUOHAIBHOCTh, Tapaboia, rumepOoia; yMeHHe
ctpouth rpadukm  (GYHKUWH, WUCHONB30BaTh Trpadukd IS
OIIpEJICTICHNs] CBOWCTB IPOIECCOB M 3aBHCUMOCTEH, JUIS PEIICHHUS
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEalTbHOM JKU3HU; YMEHHUE

BBIpAXKAaTb (I)OpMy.]'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa MpyU PELIeHUH 331ad, B TOM YHCIE 3a]a4 U3 JPYTUX

y‘Ie6HLIX MMpeaAMETOB U peanLHoﬁ JKHN3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJIE Ha MPOIEHTHI,
JONTM W 4YacTd, JBIKEHHUE, paboTy, IeHY TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3a7[a41 U3 00JaCTH YIIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUAMU: (QUTYpaA, TOUKA, OTPE3OK, IpsimMas,
1yd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHUI TPEYTOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYroibHUK, MeIuaHa, OUCCeKTpHuca M BbICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHMUK,  IMapajuiejiorpamMm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMH (UTYypaMH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapaICIbHOCTh M MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJ MEXIy NPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CUMMETPHS
OTHOCHUTEJIPHO TOYKH W TPSIMOW; YMEHHE pPaclo3HABaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢uryp,  mHapaulelbHOCTh U

NEPHNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAaroIleM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NPUMEHSTh (QOPMYIJIBI IEpUMETpa H IUIOUIAN
MHOI'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH M IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajlieenuIe a; yMeHUEe MPUMEHITh MPU3HAKU
paBEeHCTBa TPEYTOJBbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKUE COOTHOIICHUS JUIS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, 0 (ONENE

12

YMeHune wu300paxarb IJIOCKHE (UIYypsl M HMX KOMOMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M DJIEKTPOHHBIX CpPEJICTB IO TEKCTOBOMY HIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMenue ONCpUpOBaTh MNOHATUAMHU: NPAMOYroJibHad CHCTEMaA
KOOpJuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKAJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BAaTh BCKTOPbBI W KOOPJAWHATHI JJId
MNPpCACTABJIICHUA JAHHBIX W PCIICHHA 3aJla4, B TOM YHCJIC U3 JPYTHUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMmenne ONEprUpOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KPYTOBEIC

AuarpaMmel, Ta6J'II/II_H:I, cpeaHcee apH(bMeTqucxoe, MEIaHa,




15

16

HauOoJibIlIee U HAaMMEHBIIIee 3HAYCHMsI, pa3Max YHCIOBOrO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPEoOpPa3OBHIBATH
UHPOPMAIIHIO, TIPEJCTABICHHYI0 B TaOJMIAaX W Ha Juarpammax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
AKCIIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApPHBIA MCXO.)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHII B ONbITaxX ¢
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3ajaud METOJOM OPraHU30BAaHHOTrO mepedopa U ¢ MCHOJIb30BaHUEM
IIpaBUJla YMHOKEHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pEalIbHbIX
COOBITHIA U SBIICHUH, MOHUMATh POJIb MPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KalolleM MHpPE U B IKU3HU,
3HAKOMCTBO C TIOHATHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN H €T0 POJIBIO B MAaCCOBLIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIMIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3aJ]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH NPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATh OTJAECIBHBIE BBIJAIOIINECS PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCE

- OObIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHThl, OECKOHEUHbIE
. MIEPUOINICCKHE IPOOH

13 PanyonaneHeple umcna. ApudMmeTndyeckue Omepalud ¢ palloHAIbHBIMU
. quCcIaMU

» JeiicTBuTenpHble uucia. Apu(MeTHyecKue Oonepanuu ¢ JeHCTBUTEIbHBIMU
. quCIaMU

s [TpubnnxkEHHBIE BBIYMCICHMS, NpPaBUJIa OKPYIJIEHUs, NPUKHUIKA M OLIEHKa
. pe3yJibTaTa BBIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM nokasareneM. CTeneHb C palUMOHAIBHBIM ITOKA3aTEJIEM.
. CBoiicTBa CTeNEHH

2.3 MHorouseHsl

24 Anrebpanueckas ApoOb

) s Apudmernueckuif  KOpeHb  HaTypaibHOM  cremeHu. [leiictBus ¢
' apu(pMeTUYECKUMU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

- Ilensie u apoOHO-panMoOHaNbHBIE ypaBHEHHsA. CHCTEMBI U COBOKYIHOCTHU
. YpaBHEHUU

1n [lenbie u npoGHO-paloHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS MTOCIIEI0BATEIbHOCTEN




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbl GyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHaTs! Ha IpsAMOM U IJIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
1.3 MHOroyrojabsHUKI
7.4 OKpy’>KHOCTb U KpYyT
7.5 W3mepeHune reoMeTpu4eckKix BEeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padsr




YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

Matemaruka. Anreopa: 7-i kinacc: 6a30BbIl ypOBEHB: yueOHUK; 16-¢ n3nanue,
nepepadorannoe MaxkapsrueB F0.H., Munarok H.I'., Hemikos K.W. u ap.; mox penakuuei
TemsikoBckoro C.A., AkunonepHoe oomectBo «M3narensctBo «IIpocsemienuey;
Matemaruka. Anreopa: 8-i kimacc: 6a30BbIl ypoBeHb: yueOHUK; 18-¢ nu3nanue,
nepepaboranHoe MaxkapsraeB FO.H., Munmrok H.I'., Hemkos K.W. u np.; mox penaxiueit
TenskoBckoro C.A., AkunonepHoe oouiectBo «M3natensctBo «IIpocBemieHuey;
Martemaruka. Anredpa: 9-i kinacc: 6a30BbIl ypoBeHb: YueOHUK; 15-¢ nu3nanue,
nepepadboranHoe MaxkapsraeB FO.H., Munarok H.I'., HemkoB K.W. u np.; mox pemakiueit

Tenskosckoro C.A., AkunonepHoe o6mectBo «M3narenberBo «llpocsemienuey.

METOJUYECKHUE MATEPHUAJIBI JJIS1 YYUTEJISL

Matremaruka. Anreopa: 7-i kinacc: 6a30BbIl ypOBEHB: YUeOHUK; 16-¢ n3nanue,
nepepaboranHoe MakapsraeB F0.H., Munatok H.I'., Hemkxos K.W. u np.; mox penakuueit
Tensxosckoro C.A., AkuuonepHoe obuiectBo «M3aarensctBo «IIpocsemienne;
Marematuka. Anredpa: 8-i kiacc: 6a30Bblil ypoBeHb: yueOHUK; 18-e u3nanue,
nepepadboranHoe MaxkapsiueB FO.H., Munmtok H.I'., Hemikos K.W. u np.; mox pepaxueit
TemsikoBckoro C.A., AkunonepHoe oo6mectBo «M3narensctBo «IIpocBemenuey;
Marematuka. Anredpa: 9-i kiacc: 6a30BbIil ypoBeHb: yueOHUK; 15-€ u3nanue,
nepepaboranHoe MaxkapsrueB FO.H., Munarok H.I'., Hemikos K.W. u nip.; mox penakiueit
TensikoBckoro C.A., AkunonepHoe ob6mectBo «M3narensctBo «IIpocserienuey;

Anrebpa. [dunaktuueckue marepuansl 8 kiacc / IloramoB M.K., Illeskun A.B. — M.:
[Ipocsemuienue;

Anrebpa. Temaruueckue Tectol. 8 k1. / Uynkos I1.B., Ctpykos I'.C. - M.: I[IpocBemienue,
Anrebpa. [dunaktuueckue marepuanbl 9 kmacc / IloramoB M.K., llleskun A.B. — M.:
[Ipoceemienue;

Anrebpa. Temaruueckue Tectol. 9 k. / Uynkos [1.B., Ctpykos I'.C. - M.: IIpocBemienue.

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCbBI CETU UHTEPHET
https://monypoku.pd/
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