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INOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBISIETCS OJHUM M3 OIOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
o0ecreunBaeT U3yuyeHue JIpyrux AUCLUILIMH, KaK €CTECTBEHHO-HAayYHOI'0, TAK U T'YMaHUTApHOIO
LIUKJIOB, €€ OCBOCHHE HEOOXOIUMO AJISl MPOJOJDKEHUSI 00pa30BaHMs U B ITOBCEIHEBHOMN >KHU3HH.
PazButne y oOydvamomuxcs Hay4yHBIX TIPEACTABICHUH O TPOUCXOXKIECHHH M CYIIHOCTH
anreOpandyeckux aOCTpakIMid, crocode OTpaKEHUS MaTeMaTHYeCKOM HayKoW SBICHUH U
IPOLIECCOB B TNPUPOAE U OOLIECTBE, POJIM MATEMaTHYECKOr0 MOJAEIMPOBAHHUS B HAayYHOM
IO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS U KA4YECTB
MBIIICHHS], HEOOXOAUMBIX JJISl aJalTallid B COBPEMEHHOM HHdpoBom obmecTtBe. M3yuenue
anreOpbl o0ecrieynBaeT pa3BUTHE YMEHHS HAOII0/1aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHYHOCTU MBIIIJICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU
JecTBUS U BBIBOJBI, (GOPMYIHPOBaTh yTBepKIeHUs. OCcBOeHUE Kypca aireOpbl odecrneunBaer
pasBUTHE JIOTHYECKOTO MBIIUICHUS OOYYaIOUIMXCSA: OHHM HCIOJB3YIOT JACAyKTHBHBIE H
UHIYKTHBHBIE PACCYXACHUs, 0000IMIeHNe M KOHKPETU3aIUIo, abCTparupoBaHWE W aHAJIOTHIO.
OOyuenue anrebpe mpeanojaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSTEIBHON JEATEIbHOCTH
o0yyaroIuxcs, IO3TOMY CaMOCTOSITEIbHOE pELIeHHWEe 3a7ad  SBISIETCS  peanu3aunueit
JeSITeIbHOCTHOTO MPUHIINTIA 00YIeHUSI.

B crpykrype mnporpammbl y4eOHOro Kypca «Andredpa» s OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHUMAIOT COJEp)KaTelbHO-METOAMYEeCKUe JIMHUM: «YHucna u
BBIUUCIICHUS», «AJreOpandeckue BbIPRXKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHKIUMY.
Kaxnas 3 3TuX comepkaTeabHO-METOANYECKHIX JIMHUI pa3BUBACTCSA HA MPOTSHKEHUU TPEX JIET
U3y4eHHs Kypca, B3aMMOJICHCTBYS C IPYTHMH €ro JIMHUSAMH. B Xo1e n3yueHus yueOHOTo Kypca
00y4aroImuMcs IPUXOAUTCS JIOTHYECKH pacCyKAaTh, UCIOIb30BAaTh TEOPETUKO-MHOKECTBEHHBIH
A3bIK. B CBA3M ¢ 3THM B mporpaMmy y4eGHOro Kypca «Anaredpay BKIIOUEHbI HEKOTOPbIE OCHOBBI
JIOTHKH, TPEICTABICHHbIE BO BCEX OCHOBHBIX pa3lieliax MaTeMaTHYecKOro OOpa3oBaHUs H
CIIOCOOCTBYIOIIME OBJIQJICHUIO OOYYAIOUIMMHCS OCHOB YHHBEPCAJIHHOTO MAaTEMaTHYECKOTO
a3bika. CojiepKaTeIbHOM U CTPYKTYpHOUW 0COOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBisercs
€ro MHTETPUPOBAHHBINA XapakTep.

Copnepxanue nuHuM «Yucia W BBIUMCICHUS» CIYXXUT OCHOBOW [UIsl JajbHeEHIero
U3y4eHHs] MaTeMAaTHKH, CIIOCOOCTBYET Pa3BHTHIO Y OOYYarOIIUXCS JIOTUYECKOTO MBIIIICHUS,
(bOopMHPOBAaHUIO YMEHHsI MOJb30BaThCs AJTOPUTMAMM, a TAKKe NMPUOOPETECHHIO MPAKTUYECKUX
HaBBIKOB, HEOOXOAMMBIX JJISi MOBCEJHEBHOM XHU3HHU. Pa3BUTHE MOHATHSA O YMCIEe Ha YpPOBHE
OCHOBHOTO 00IIIero oOpa3oBaHUs CBSI3aHO C PAIMOHAIBHBIMH M UPPANMOHAIBHBIMH YHCIIAMH,
dbopMHUpPOBaHUEM TIPEACTABICHUIN O NEHCTBUTEIBHOM YHCIIE. 3aBEpIICHUE OCBOCHUS YHCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepxkanue JByX aireOpaueckux JHMHUH — «AJnreOpanyeckue BBIPAXKECHUA» U
«YpaBHEHHSI M  HEpaBEHCTBa»  CHOCOOCTBYeT  (QopMHpOBaHUIO y  OOydaromuxcs
MaTeMaTHYECKOTO ammapaTra, HEOOXOTUMOTO ISl pemIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
IPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad. Ha ypoBHE OCHOBHOIO 00111ero oopa3zoBaHus
yuyeOHbI  MaTepuang TIpyNIUpYyeTcs BOKPYr  palMOHAIbHBIX  BbIpakeHUH.  Aunrebpa
JIEMOHCTPHUPYET 3HAYEHUE MAaTEeMAaTHKH KaK S3bIKa JUTS MOCTPOSHHSI MAaTEMAaTHIECKUX MOJICTICH,
OTIHMCAHWMsI TIPOIECCOB U SIBIICHUH peabHOro Mupa. B 3amaun oOyueHus anreOpe BXOISAT TakkKe
JanpHelee pa3BUTHE aITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOAMMOTo, B YacTHOCTH, s
OCBOCHMS Kypca HWH(GOpPMATUKH, M OBJIQJCHUE HABBIKAMU JIEAYKTUBHBIX PaCCYKICHUM.



[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUs, CIIOCOOHOCTEH K
MaTEeMaTHYECKOMY TBOPUYECTBY.

Cognepxanne  (QyHKIMOHAIBHO-TpAQUYECKOW JIMHMM  HAIEICHO Ha  IOJIyYCHHUE
0o0y4JaromuMucs 3HaHUN 0 QYHKIMIX KaK BayKHEHIIed MaTeMaTUYeCKON MOJAENH ISl ONMUCaHUS
U HCCJIEeIOBaHUSl pa3HOOOpa3HBIX IMPOILIECCOB U SIBJICHHM B mpupoje U obmiectBe. M3yueHue
MaTepuanga CIoCOOCTBYET PAa3BUTHUIO Yy OOYYaIOMIUXCS YMEHHUsS HCIIOJIBb30BAaTh Pa3IUYHBIC
BBIPA3UTEIbHBIC CPENICTBA S3bIKA MAaTEMaTHUKHW — CIIOBECHBIC, CHMBOJWYECKHUE, rpaduyueckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHKE MPEICTABICHUN O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KYJBTYpBI.

CornacHo ywyeOHOMy IutaHy B 7-9 Kkiaccax wu3ydaercs Y4eOHBIH Kypc «AunreOpay,
KOTOPBI BKIIIOYAET CIEAYIONINE OCHOBHBIE pa3feNbl coiepxaHus: «Uuciaa U BBIYUCICHHSY,
«AnreOpanyeckue BbIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIUNY.

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



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Yucia ¥ BbIYMCICHHUA

JpoOu OOBIKHOBEHHbIE MU JECATUYHBIE, MEPEXOoA OT OAHON (opMbl 3amucu Apoled K
npyroi. IloHATHE palMOHAIIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPSAJOUYNBAHUE PALlMOHAIBHBIX
qucen. ApudMeTHuecKue IeHCTBUS ¢ pallMOHAIBHBIMU YHCIaMU. Pemenue 3amad u3 peaabHOR
IPAaKTUKU Ha 4acTH, Ha ApoOHu.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTelleM: OIpelesieHre, IpeoOpa3oBaHue BbIpaKEHUH Ha
OCHOBE OIpE/EIICHHUS, 3aIUCh OOIBIINX Yncen. [IponenHTsl, 3anich MPOIEHTOB B BUIE IpoOU U
IpoOu B BHJIE NPOLEHTOB. TpU OCHOBHBIC 33[a4d Ha MPOIEHTHI, PEUICHUE 33a]ad U3 pealbHOU
IIPAKTUKU.

ITpuMeHeHne TPU3HAKOB AE€IMMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPaIbHBIX YHCEIL.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHas MPONOPLMOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YMCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. IIpencraBieHune 3aBUCMMOCTH MEXAY BeIMYMHAMH B BHJE (OPMYJIbI.
Beraucnenus mo gpopmynam. [IpeobpazoBanne OyKBEHHBIX BBIPAKEHUH, TOKIACCTBEHHO paBHBIC
BBIPAXECHMSI, IIpaBUJIa MIPEOOpPa30BaHUs CYMM U IPOM3BEIEHUH, IpaBUila PacCKpbITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeIIEM.

OpHowienbl 1 MHOrouwileHbl. CreneHb MHOrounaeHa. CioXeHHue, BBIYMTaHUE, YMHOKEHHE
MHOTOWIEHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJpaT Pa3HOCTH.
®dopmyia pa3HOCTH KBaJpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

YpaBHeHUs] M HEPABEHCTBA

VYpaBHeHUE, KOPEHb ypaBHEHUs, MIpaBUiIa MpeoOpa3oBaHUsl YpaBHEHHS, PAaBHOCHIBHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocCTaBiI€HHME YpaBHEHHUH IO YCIOBHUIO 3ajJadd. PemieHue
TEKCTOBBIX 33]1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHOe ypaBHEHME C ABYMs IEpEeMEHHbIMHU U ero rpaguk. Cucrema JByX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMHU. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAHOBKH.
IIpuMepsl pelieHns TEKCTOBBIX 3a7a4 ¢ TOMOILBI CUCTEM YPaBHEHMI.

DOyHKIUHA

Koopannara Toukum Ha mnpsMod. UucioBele NpoMexyTku. PaccrosiHme mexny aByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[TpsamoyronbHas cuctema koopauHatT, ocu OX m Oy. AOcrucca W opJuHATa TOYKU Ha
KOOpAMHATHOM IuiockocTH. [lpumeps! rpadukoB, 3amaHHbIX (Qopmynamu. UteHue rpapukon
peanbHbIX 3aBUcUMOcTed. Ilonatue Qynkuuu. I'papuk ¢yHkuuu. CpolicTBa (QYHKIMIMA.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

8 KUIACC

Yucsa v BbIYUCTICHUSA

KBaapatueiii kopeHbp u3 uucia. [lonstue 00 wuppanuoHanpbHOM dwmcie. [lecsaTuynbie
npUOJIMKEHUST UPPALMOHANBHBIX Yncen. CBolicTBa apupMETHUECKUX KBAJPATHBIX KOPHEH M MX



IPUMEHEHHE K MpPeoOpa30oBaHUIO YHCIOBBIX BBIPAKEHHM M BbIUUCIEHUSIM. JleHCTBUTEIbHBIE
yucna. CTeneHb ¢ LEeNbIM IoKa3aTesneM U e€ cpoiicTBa. CTaHAapTHas 3alIMCh YUCIIA.

Auredpanyeckune BbIpaKeHHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOXKHUTEIIHN.

Anrebpanueckast 1poOb. OCHOBHOE CBOHCTBO anreOpandeckoil apobu. CroxxeHwue,
BbIUUTAHUE, YMHOXKEHHE, JIeleHne anredpandeckux ApoOeil. ParroHanbHble BbIpaXEeHHUS M UX
npeoOpa3oBaHueE.

YpaBHeHus1 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢opmyna KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHM#, cBogAlIMXCA K JIMHEWHBIM UM KBajapaTHbIM. IIpocteiimine npoGHO-
paluMOHAIbHBIC YPABHEHUS.

['paduueckas uHTEpHIpeTaUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YpPaBHEHUN C JIBYMs IepeMeHHBbIMU. [IpuMepbl pemeHus CucTeM HENMHEWHBIX YPaBHEHHUU C
JBYMsI IEPEMEHHBIMU.

Pemienue TekCTOBBIX 3ajau anredpanyeckuM CrocoOoM.

YucnoBele HEpaBeHCTBA M MX CBoiicTBa. HepaBeHCTBO ¢ OJHOM IEPEMEHHOM.
PaBHOCWIIBHOCTH HepaBeHCTB. JIMHEWHBIE HepaBeHCTBA € OJHOW IepeMeHHOH. CHcTeMsl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKUUHA

[Tonsitne ¢pynkuuu. OOMACTh ONMpeaeieHUs] 1 MHOXKECTBO 3HaYeHHH (QyHKIH. CriocoOb
3amanus QyHKIUH.

I'paduk dynkuuu. Ytenue cBoiictB Pynkumu no e€ rpaduky. [Ipumepsr rpadukon
(GYHKLUH, OTPaXKAIOLINX pealibHbIE IPOLIECCHI.

@DyHKIMY, ONUCHIBAIOIIKE NPSAMYI0 M OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. OyHkuun y = X2,y = X3,y = X, y=|x]. I'paduueckoe perieHre ypaBHEHUH U CUCTEM
YpaBHEHUM.

9 KUIACC

Yuciia ¥ BbIYMCICHUSA

PanyonaneHble 4Kcia, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIC
npodu. MHOXECTBO JeHCTBUTENBHBIX 4YHCEN, ACUCTBUTEIbHBIE 4YHCIAa KaK OECKOHEYHbIe
JIecsTHUHble  OpoOu. B3auMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXKAY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW IPSIMOM.

CpaBHEeHUE JEeMCTBUTENBHBIX YHCEN, apu(MeTHuecKue ACUCTBUS C ACHCTBUTEIbHBIMHU
yuciaaMu. Pazmepbl 0ObEKTOB OKPYXKAIOIIEr0 MUPA, ATUTEILHOCTh MPOLIECCOB B OKPYXKAIOIIEM
mupe. [IpuOmmkE€HHOE 3HAU€HHWE BEIMYMHBI, TOYHOCTH MNpUONMKEeHUs. OKpyrjIeHHe YHUCEll.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JIunelinoe ypaBHeHue. PelieHne ypaBHEHUHN, CBOASAIIMXCA K JIMHEWHBIM.

KBagpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepsl perieHuss ypaBHEHUM TpETbEed M 4YETBEPTOM CTENEHEH
pa3I0KEHUEM Ha MHOKUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemieHne — TEKCTOBBIX — 3ajad
anreOpanvdecKuM METOOM.

VYpaBHeHHe ¢ OBYyMsl MEpPEeMEHHBIMU U ero rpaduk. PemieHue cucreM ABYX JMHEWHBIX
YPaBHEHHUH ¢ ABYMs NEpEMEHHBIMU. PelieHune cucteM AByX YypaBHEHMH, OAHO M3 KOTOPBIX



JUHEHHOe, a Ipyroe — BTOpoH creneHu. [ padudeckas WHTEpIpeTaus CHCTEMbl YPaBHEHHH C
JBYMsI IEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aJIre0panyecKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienue JIMHEHHBIX HEPABEHCTB C OJHOW NEpeMEHHOW. PelieHue cucTteM JMHEHHBIX
HEpaBEHCTB C OJHOW mepeMeHHOW. KBaapartnele HepaBeHcTBa. ['padmueckas MHTEpIpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS [IEPEMEHHBIMH.

DOyHKIUHA

KBanparuunas ¢ynkius, e€ rpapuk u cpoiictBa. [lapabona, KOOpauHATBHI BEPIIUHBI
napaboJibl, 0Cb CHMMETPHUH MapadoIbl.

I'paduxn dymkmmit: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = |x| , u ux cBoiicTsa.

YuciioBble MOCI€10BATEILHOCTH W IPOrPeccuH

[TonsiTe 4MCIOBON MOCIENOBATENIBHOCTH. 3aJaHUE IOCIIENOBATEIbHOCTH PEKYPPEHTHON
dbopmyioit u GopmyIoi N-ro dieHa.

Apudmernueckass u  reomerpuueckas — mporpeccur.  Dopmynbel  N-ro  4jIeHa
apuQMeTHUYECKOI 1 TeOMETPUUECKOM MPOTrPECCHid, CyMMBI MEPBHIX N YJICHOB.

N300paxeHne 4ieHOB apHU(PMETHUECKOH W TeOMETPHUYECKON Mporpeccuil TOYKaMu Ha
KOOPJMHATHOMN MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIBbHBIA POCT. CII0KHBIE TPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTEePU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBIICHUEM MHTEpeca K MPOLLJIOMY W HACTOSAILIEMY POCCHICKOW MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM POCCUMCKMX MATEMAaTUKOB M POCCUUCKOMN
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHXKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBHIMIOJHCHHUIO OOSI3aHHOCTEH TpaKIaHWHA M peallu3allid ero Ipas,
MPEJICTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3IMYHBIX CTPYKTYP,
SBIICHUH, MPOLIETyp TPakIaHCKOTro oO0IiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3AHHBIX C MPAKTHUUYECKUM MPUMEHEHUEM JOCTHKEHUM
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKHUX MPUHIIUAIIOB B JEATEILHOCTH YYEHOTO;

3) TpyaoBO€E BOCIMTAHME:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE€ B PEIICHHM MPAKTUUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOro 00pa30BaHUs Ha MPOTSIKEHUU BCEH
JKU3HH JIJIs1 YCTICITHOM Mpo(deCcCUOHAIbHOM IEATeNbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHM,
OCO3HAHHBIM BBIOOPOM U TIOCTPOECHHUEM WHJMBHUAYAIHHOM TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUSITHIO MaTEeMaTHYECKUX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYK/ICHUM, YMEHUIO BUACTh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEN B NEATETLHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUU 00
OCHOBHBIX 3aKOHOMEPHOCTSX PpAa3BUTUS YEJIOBEKAa, NPHUPOJLI U O0OIIeCTBa, MOHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak c(epbl UYelIOBEYECKOW MeATeNbHOCTH, JTaloB €€ pa3BUTHS U
3HAUMMOCTH JJIs Pa3BUTHUS LIUBUIIN3ALIMH, OBJIAJICHUEM SI3bIKOM MAaTeMaTUKH U MaTeMaTUYECKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHHWS MHUpPA, OBJAJCHUEM TMPOCTEUIINMH HaBBIKAMU
HCCJIEI0BATENLCKOM JIEATETbHOCTH;

6) ¢usnueckoe BocnuTaHWe, (¢GopMHpoBaHMe  KYJbTYPbl  310POBbS M
3MOLMOHAJIBHOIO 0JIATONOJIY M :

TOTOBHOCTBIO TPUMEHATh MaTEMaTHYECKHE 3HAaHMUS B HMHTEPECAX CBOETO 3/I0POBBS,
BEJICHUS 37J0POBOTO 00pasa >Ku3HU (3I0pOBOE MHUTAaHHE, COATTAHCHPOBAHHBIM PEKUM 3aHSATUH U
OTIIbIXa, peryispHas Qu3uyeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBhIKA pe(IIeKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4elIoBeKa;

7) IK0JI0rMYecKoe BOCIIMTAHUE:

OpUEHTAIMEW Ha MPUMEHEHHWE MAaTEeMaTUUYECKHX 3HAHWM JUJIS pelieHus 3ajad B 00JacTh
COXPAHHOCTH OKpYXKAIOUIEH cpefbl, MIAHUPOBAHUS MOCTYIKOB U OLIEHKM HMX BO3MOXHBIX
MOCTEACTBUIA ISl OKPYXKAIOLIEH Cpebl, OCO3HAHUEM TI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U ImyTel UX peleHus;



8) apanTanus K U3MEHSAIOIMMCS YCJI0BUAM COIUAJIbHON U IPUPOAHOI cpeabl:

TOTOBHOCTHHO K IIGfICTBPIHM B YCJIOBUAX HCOHpCIICJIéHHOCTI/I, IMOBBIIICHUIO YPOBHSA cBoen
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTH, B TOM YUCJIC YMCHUC YUUTHCA Y APYTrUx
Jt0Jiel, mpuoOpeTaTh B COBMECTHON JEATEIILHOCTH HOBbIE 3HAHMS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTHX;

HE00X0IMMOCTBIO B (DOPMHPOBAHNN HOBBIX 3HAHMIA, B TOM 4ucie (GOPMYIHPOBATH UJEH,
IIOHATHUS, THUIIOTC3bI 06 o0ObeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYAlMIO0, BOCHPUHHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTHPOBATH IPUHUMAEMbIE PELICHUS U
neicTBus, GOpPMyYIMPOBATh U OLIEHUBATH PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC y‘leﬁHLIe JeCTBUA

Bba3zoBble Jioruyeckue eiicTBUS:

® BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbIC NMPU3HAKM MaTEMaTHUYECKUX OOBEKTOB,
MOHSTHUI, OTHOIICHUH MEXIy MOHITUSIMH, (HOPMYIHPOBATH OMpEIENCHUs MOHSITUH,
yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCHU(PUKAIMU, OCHOBAHUS 7151 00001IeH s
Y CpPaBHEHUS, KpUTEPUU MPOBOIMMOI0 aHAIN3a;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIC U O0IUE, YCIOBHEIC,

® BBIIBIIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTHBOPEUHS B (haKTax,
JAHHBIX, HAONIOJIEHUSIX U YTBEPXKACHUSAX, MpeajiaraTb KPUTEPUU ISl BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JieNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIIIOUEHH 110 aHAJIOTHH;

e pa30bupaTh JOKa3aTeJbCTBA MaTEMaTHMYECKUX YTBEPXKIEHUN (mpsiMble U OT
MIPOTUBHOTO), MPOBOJIUTH CaMOCTOSITEJIbHO HECJIOKHbIE JI0Ka3aTeNbCTBA
MaTeMaTU4ecKknX (aKkTOB, BBICTpAUBATH AapTyMEHTAIMI0, TPUBOJUTH NPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

e BbIOMpaTh cnocob pemieHHss y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHus, BbIOUpaTh Hanbosiee NOAXOIAMINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIEHHbIX
KPUTEPUEB).

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

® JCIOJIb30BaTh  BOIPOCHI  KAaK  HMCCJIEAOBATEIbCKUM  HMHCTPYMEHT  MO3HAHUS,
dbopmynupoBath BOIIPOCHI, bukcupyromue IIPOTUBOPEYHE, npobiuemy,
CaMOCTOSITENIbHO YCTaHaBIMBaThb MCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

® T[POBOJUTH IO CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY HECJIOKHBIH SKCIIEPUMEHT,
HeOOJIbIIOE HCCIEOBaHUE IO YCTAHOBJIEHHMIO OCOOEHHOCTEW MaTeMaTHYeCKOIo
00BeKTa, 3aBUCUMOCTEN 00BEKTOB MEXTYy COOO0M;

® CaMOCTOATENHbHO (opMynupoBaTh OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaTaM
NPOBEIEHHOTO HAOJIOJICHUS, UCCIIEAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJIOB M 0000IIICHHIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BEIABUTATH ITPCATIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBBIX YCIIOBUAX.

Pabora ¢ unopmanmeii:

BBISIBJIATh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(OpPMAIMM, AAHHBIX, HEOOXOAMMBIX
JUISl peLLieHUs 3a1a4H;

BbIOMpATh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HH(OpMAIUIO
Pa3INYHBIX BUAOB U (POPM IPEICTABICHHUS;

BbIOMpaTh (opMy IpeCTaBICHUs UHOPMALIMM U WILTIOCTPUPOBATh peIllaeMble 3a1aUu
cXeMaMH, AuarpaMMaMu, HHOU rpaduKoil 1 uX KOMOWHAIHSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMAIIUH 110 KPUTEPUAM, TPEITIOKEHHBIM YUUTEIEM WIIN
c(OpMyYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

BOCIIPHHUMATh U (POPMYIHPOBATH CY)KJICHHSI B COOTBETCTBUH C YCIOBUSIMH U LEISIMHU
oOlIeHus, SICHO, TOYHO, T'PAMOTHO BBIPAXKaTh CBOIO TOYKY 3pPEHHsS] B YCTHBIX H
MUCHbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIleHUs 3a/1a4i, KOMMEHTHPOBATh
IIOJIy4ECHHBIA pe3yibTarT;

B X0Jie 00CYK/IeHHUs 33/1aBaTh BOIPOCHI MO CYHIECTBY 00CYXIaeMOI TEMbI, MPOOIEMBI,
pemiaeMoil  3ajauM, BbICKA3bIBaTh WUJEHM, HALEJICHHbIE HA IIOUCK PpELICHMS,
COMOCTABJISITH CBOU CYXIEHUS C CYXACHUSIMH JIPYTMX YYaCTHUKOB JHAJIOTa,
0oOHapyXHUBaTh Pa3IMUUe U CXOJICTBO MO3UIIHI, B KOPPEKTHOI dhopme PopmMyIrpoBaTh
pa3HoOracusi, CBOU BO3pPaKEHUS;

MPEJICTABIIATh Pe3yNbTaThl PEUIeHHs 3a7aud, IKCIEPUMEHTa, UCCIEAOBaHUS, TPOCKTa,
CaMOCTOSITENIFHO BBIOMPATh (pOpMaT BBICTYIUICHUS C Y4ETOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayAUTOpUY;

NOHMMATh U MCIOJIb30BaTh IPEUMYILECTBA KOMAaHJHOW M MHAWBUYaJbHON pabOThHI
IIPU peIIeHNN y4eOHbIX MaTeMaTHUECKUX 3a71ay;

INPUHUMATH 1I€JIb COBMECTHOW JI€ATEIbHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThl, pacnpenensaTh BUAb padbOT, JAOrOBapHBaThCA, OOCYXKJAaTh MPOIECC U
pe3yiabTatr paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (oOcyxkaeHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI M JIPYTHE), BHITOIHATH CBOI 4acTh pabOThl U KOOPAWHUPOBATH
CBOM JIEHCTBUS C JAPYTUMH YJ€HAMH KOMAaH[bl, OLICHUBATh KaueCTBO CBOEro BKJIaJa B
00N MPOYKT MO KPUTEPUSAM, CPOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pELIeHHMs 3aJaud (MM €ro 4acTb),
BBIOMpPATh CHOcO0 pemeHus: ¢ y4€TOM HMEIOUIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHpPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUIN C y4ETOM
HOBOM MH(OpMaIuu.

CﬂMOKOHTpOJ’IL, IMOLMOHANbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOaMM CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca U pe3ysibTaTa pereHus
MaTeMaTUYECKOM 3a/1auu;
MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BOZHUKHYTh IIPU PEUICHUM 3a/1a4H, BHOCUTH
KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWJECHHBIX OLIHOOK,
BBISBJIEHHBIX TPYJIHOCTEW;



® OLICHMBATb COOTBETCTBUE PE3ysbTaTa AEATEIbHOCTH IIOCTABICHHOMN LIEJIN U YCIOBUSM,
OOBSICHATH MPUUYMHBI JOCTHKEHHUS WIM HEJOCTHXKEHHUS ILEeJH, HaXOAWTh OIIUOKY,
JIaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATDI

K koumy oOyuenuss B 7 kJacce OOydarOUMiics MOMYYHUT CIEAYIOIUE MpPEAMETHBIC
pE3yJIbTaThL:

Yucia ¥ BLIYMCICHHA

BeinonHATe, coyeras yCTHble M NHMCbMEHHbIE NPUEMBI, apu(METHUECKUue AECUCTBUS C
paloHaIbHBIMU YHCIAMHU.

HaxoauTe 3HaueHHWs] YHCIOBBIX BBIPAKEHHUH, NMPUMEHSTH pPa3sHOOOpa3HbIE CHOCOOBI U
OpuéMbl  BBIYUCIEHUS 3HAYEHUH JPOOHBIX BBIPAXKEHHWH, COJEpXKALIMX OOBIKHOBEHHbIE W
JeCATUYHbIE JPOOH.

[lepexonuTh OT 0HOM (HOPMBI 3amKCH YUCEN K IpYyrod (IpeoOpa3oBbIBATh JECATHUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEYHYIO
JIECATUYHYIO IPO0B).

CpaBHUBATH U YIOPSAJOYNBATH PALIMOHAJIIBHBIC YHACIIA.

OxpyrisTh uncna.

BbINoMHATE NPUKKUIKY M OLIEHKY pe3y/bTaTa BHIYMCICHUM, OLICHKY 3HAYEHUN YHCIIOBBIX
BbIpaXCHUI. BBINOMHATE AEHCTBUS CO CTENEHSMU C HATYpaJIbHBIMU MOKA3aTEISIMHU.

[TpyuMeHATh NPU3HAKU JEITMMOCTH, PA3JIOKEHUE HA MHOKUTENIN HATYPAJIbHBIX YHCEIL.

Pemare nNpakTHMKO-OPUEHTUPOBAHHBIE 3aJaud, CBS3aHHBIE C OTHOIICHUEM BEJIWYMH,
IPONOPLUOHAIEHOCTBIO BEIMYMH, IPOLEHTAMU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3a/1a4
¢ Y4ETOM OrpaHUUYEHUH, CBSI3aHHBIX CO CBOICTBAaMM pacCMaTpUBaEMbIX OOBEKTOB.

AuredpanyecKkune BbIPaKeHUs

Hcnonb3oBath anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B Ipoliecce
OCBOEHUS y4eOHOr0 MaTepuara.

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

BeinonHATe npeoOpazoBaHusl LIEI0r0 BBIPAKEHHS B MHOTOWIEH NMPUBEIEHUEM MOI00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInoMHATE yMHOXKEHHE OJIHOYJIEHAa HAa MHOTOYJIEH M MHOTOYJ€Ha Ha MHOTOYJIEH,
NPUMEHSTH (HOPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3jaoKEHUE MHOTOWIEHOB HA MHOMKHUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKM OOIIero MHOKUTENS, TPYNIHUPOBKH CIaraeMblX, MPUMEHEHHs (OpPMYJN COKpAIIEHHOTO
YMHOXEHHUS.

[IpumensTh npeoOpa3oBaHUS MHOTOWIEHOB Ui pEUIeHHs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEAJIbHOU TPAKTHKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HATYpaJIbHBIMH MOKa3aTeNsIMH JUIsd peoOpa3oBaHuUs
BBIPAKCHUIA.

YpaBHeHUs1 M HEpaBEHCTBA

Pemats sMHEliHBIE ypaBHEHHs C OAHOM NEPEMEHHOM, NMPUMEHsS IpaBHia IEpexoja OT
WCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsTh, sBiI€TCSd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumensTh rpaduueckre METObI IPU PEIICHUN JTMHEWHBIX YPAaBHEHUHN U UX CUCTEM.



[TonGupats mpUMepbI Map YUCed, SBISIOUIMXCS peIIEeHUEM JMHEHHOTO YPaBHEHHUS C ABYMS
NIEPEMEHHBIMH.

CtpouTh B KOOPAMHATHON IJIOCKOCTH TpauK JUHEHHOTO YpaBHEHHS C JBYMS
HEPEMEHHBIMHU, TOJIb3YACh I'PapUKOM, IPUBOIUTH IPUMEPHI PEIICHUS YPAaBHEHUS.

Pemare cucTreMbl ByX JIMHEHHBIX YpaBHEHUH C JIByMs II€PEMEHHBIMH, B TOM YHUCIIE
rpadu4ecKy.

CocTaBisiTh M pemath JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpaBHEHWM IO
YCIIOBUIO 3a/la4d, HMHTEPIPETUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3alayd IOJIY4YCHHBIN
pe3yJIbTarT.

DOyHKUUHA

N300paxarb Ha KOOPAMHATHOM NpPSIMONM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHATaM, JIy4d, OTpPE3KH, WHTEpBaJIbl, 3alliCbIBaTh YHUCIOBBIE IIPOMEXKYTKH Ha
areOpanyeckoM s3bIKe.

OtmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduku uHeHHBIX GyHKuuid. CTpouts rpaduk GyHKINHT Y = [X|.

OnuceiBaTh € MOMOIIBIO (YHKIMH M3BECTHbIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, PacCTOSIHME, LI€HAa, KOJIMYECTBO, CTOMMOCTb, HPOU3BOIUTEIBHOCTb, BpeMH,
00BEM pabOTHI.

Haxoauts 3HaueHne QyHKIMH 10 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuil crnocod MpeAcTaBiIeHUs U aHAIW3a MH(POpPMALUM, U3BIEKaTh U
UHTEPIPETUPOBATH MHPOPMALIUIO U3 IPa(UKOB PeaIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

K xonimy oOydenuss B 8 kJiacce 0OOydarOmMICS MOJYYUT CIEAYIOIIHME TPEIMETHBIE
pe3yJIbTaThl:

Yucsia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayallbHBIE NPEJCTABICHUS O MHOXECTBE JICHCTBUTENBHBIX YHMCEN IJISA
CPaBHEHMsSI, OKPYIJIEHUS M BBIYMCIEHUHN, HU300pa)kaTh JEHCTBUTEJIbHBIE YHUCIIA TOYKAMU Ha
KOOPJIMHATHOU IIPSIMOM.

[TpuMeHATh TOHATHE apU(PMETHYECKOrO KBaJpPaTHOTO KOPHS, HAXOIUTh KBaJpaTHBIE
KOpPHH, UCHOJIb3Yys IPU HEOOXOAUMOCTH KAJIBKYIATOP, BHIIOIHATH IPeoOpa3oBaHus BhIPAKEHHIH,
coJIepKalliX KBaJpaTHbIE KOPHHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBaTh 3anmucu OOJIBIIUMX M MaJlbIX YMCEN C MOMOIIbIO JECATUYHBIX IpoOeil u
creneHen yucia 10.

AuredpanyecKkne BbIPaKeHUs

[IpuMeHsTh TOHSATHE CTENEHH C IeJIbIM IOKa3aTelieM, BBIMOJHATH NpeoOpa3oBaHus
BBIPQXEHH, COIEPIKALUX CTENEHU C LIEIbIM ITOKA3aTEJIEM.

BBINONHATE TOXIECTBEHHBIE MPeoOpa3oBaHUs palMOHAIBHBIX BBIPRXKEHUH HA OCHOBE
npaBuiI JeHCTBUN HAaJl MHOTOUJIEHAMH U alredpanyecKuMH JpoOsMu.

PacknaapiBaTh KBaJIpaTHbBIN TPEXUICH HA MHOXKUTEH.

[IpumensTh mnpeoOpa3oBaHUsl BBIPAKEHUW JJs  pEIIeHUs Ppa3IMyHbIX 3a]ad U3
MaTEMaTUKH, CMEXHBIX MPEAMETOB, U3 PEATbHOM TPAKTHKU.

YpaBHeHUs M HEPABEHCTBA

Pemarp nuHeiHbIe, KBaJpaTHbIE YPaBHEHUS U PallMOHAJIbHBIE YPaBHEHUS, CBOJASIIUECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

ITpoBoauTH IpOCTENIINE UCCAEA0OBAHNS YPABHEHUN U CUCTEM YPAaBHEHUM, B TOM UYHUCIIE C
OpUMEHeHHeM TIpadUUecKuX TIpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHHE WU
CHUCTEMa YpaBHEHUH pelleHusl, €ClIi UMEET, TO CKOJIBbKO, U IIpoYee).



[TepexoauTh OT cloBecHON (GOPMYITHPOBKH 3amayvl K €€ anreOpanyeckod MOJAENIH C
MOMOIIBI0 COCTABIICHUS YPAaBHEHHSI WJIM CHCTEMBbl ypaBHEHHWI, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33Ja4M TMOJTY4YEHHBIN pe3ysbTaT.

[TpuMeHSTHh CBOWCTBA YMCIOBBIX HEPABEHCTB JIJIsl CPABHEHUS, OLICHKH, PellaTh JIMHEHHBIC
HEPaBEHCTBA C OJHOM TEPEeMEHHOW WM HMX CHCTEMBI, JaBaTh TIpadUYecKyl0 HILTIOCTPAIUIO
MHOYECTBa PEIICHU HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKUUHA

[lonumMaTh ® WCHOJB30BaTh  (YHKIMOHAIBHBIC TIOHATHS M SI3BIK  (TCPMUHBI,
CHUMBOJIMYECKHE OOO3HAYCHUS), ONMPEACISITh 3HAYeHHWE (YHKIMH 1O 3HAYCHHUIO apryMEHTa,
OTIpeNeNATh CBOWCTBA (PYHKIUH 110 €€ TpaduKy.

Crpouts rpaduku 371eMeHTapHbIX (GYHKIUN BUIA:

y = k/x, y = x2, y = X3y = [X|, Yy = VX, oruchIBaTh CBOHCTBA YHCIOBOI DYHKIMH O €&
rpaduxy.

K koHiy oOyueHuss B 9 kJacce oOydaromMiics MOJIYYHT CICIYIONIUE INPEIMETHBIC
pe3yabTATHI:

Yucjia ¥ BBIYHCIEHHUSA

CpaBHHBATh U YIOPSIOUYMBAThH PAllHOHAILHBIC ¥ HPPAIIHOHAILHBIC YHCIIA.

BbinonHATh apudMeTHUeCKUe NESHCTBHS ¢ PallMOHAILHBIMU YHUCIIAMH, COYETasi YCTHBIC U
NUCHbMEHHBIC TIPUEMBI, BBITIOIHSITH BEIYUCICHHS C MPPAIIHOHAIEHBIMU YHCIIAMH.

Haxoaute 3HaueHMs cTENEHEeH ¢ MeNbIMU TOKa3aTeIsIMUA M KOPHEH, BBIYHUCIIATH 3HAYCHUS
YHCIIOBBIX BBIPOKEHHIA.

OKpyriisiTh JICHCTBUTEIBHBIC YHUCIIA, BBIOJIHATH IMPHUKHUAKY pE3yJIbTaTa BBIYHCICHUH,
OLICHKY YHMCIIOBBIX BBIPAKCHUH.

YpaBHeHUSs] U HEPABEHCTBA

Pemate nuHeliHbIE ¥ KBaJpaTHbIE YpPaBHEHHS, YpPaBHEHHS, CBOJIIMECS K HHM,
npocTeime ApoOHO-PalMOHAIbHbIE YPaBHEHHUS.

Pemarh cuctembl IBYX JIMHEWHBIX YpPaBHEHHMH C JBYMsI IEPEMEHHBIMH U CHCTEMBI JABYX
YpaBHEHHIA, B KOTOPHIX OJHO YpaBHEHHE HE SIBIISICTCS TMHEHHBIM.

Pemrate TekcToBBIe 3amaum anreOpamyecKMM CrmocoOOM C TOMOMIBIO COCTaBJICHUS
YpaBHEHHUS WJIM CUCTEMBI IBYX YPaBHEHUH C IBYMS MEpPEMEHHBIMU.

[TpoBoaUTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUI U CUCTEM ypaBHEHMH, B TOM UYHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WUMEET JIM YpPaBHEHUE WIIH
crcTeMa YpaBHEHUH pelIeH s, €ClIi IMEET, TO CKOJIBKO, B TIpovee).

Pemars nuHeliHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)xarTh pelICHHE
HEpaBEHCTB Ha YMCIIOBON MPSAMOI, 3aITUCBHIBATh PEIlIEHHE C TTOMOIIbI0 CHUMBOJIOB.

Pemate cucTemMbl JTMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIFOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, M300pakaTh pEIICHHE CHUCTEMBbI HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aIMMCBIBATh PEIIEHUE C TOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IMYHBIX 3a7ad.

DOyHKIUHA

PacriozHaBaTh QyHKIIMHM H3y9eHHBIX BHIOB. [IoKa3pIBaTh CXeMaTHYECKH PACIIOIOKEHUE Ha

KOOPJMHATHOMH MI0cKOCTH TpadukoB GpyHkImil Buga: ¥y = kx, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y= VX, Yy = |X|, B 3aBUCMMOCTH OT 3HA4YEHUI KOA(PPUIIMESHTOB, ONMUCHIBATH CBONCTBA

GyHKIHIA.



Ctpouts W M300pakaTh CXEMaTW4YeCKH TpadUKH KBAAPATUYHBIX (DYHKIUH, ONHCHIBATH
CBOMWCTBA KBaIPATUYHBIX (DYHKIMNA MO UX TpadrKaMm.

Pacno3naBare  kBazpatnyHyro (QyHKIMO 1o  ¢Gopmyie, TPUBOAUTH  MPUMEPHI
KBaJIpaTUYHBIX (QYHKINHI U3 peanbHON KU3HH, QU3HKH, TEOMETPHH.

YucioBble MOCI€10BATETLHOCTH U IPOTPECCHH

Pacno3naBate apu(MeTHUECKYI0O M T€OMETPUYECKYIO MPOrPECCUU MPH Pa3HBIX CIOCO0ax
3aJjaHus.

BBIMONHATE BBIYMCICHHS C WCIONB30BaHUEM (GOpPMYN N-TO 4ieHa apu(pMETHYECKOH u
reOMETPUYECKON IPOrpeccuii, CyMMBI MEPBBIX N YJICHOB.

N300pakaTh 4ieHbI NOCIEI0BATEIBHOCTA TOYKAMH HA KOOPIMHATHON IIIIOCKOCTH.

Pemate 3amaun, CBSi3aHHBIC C YMCIOBBIMHU IOCIIEIOBATEIBHOCTSMHU, B TOM YHUCIIE 3a7a4d
U3 peasibHOM KHU3HHU (C UCIOIb30BaHHEM KAJIBKYJISATOPA, IU(PPOBBIX TEXHOJIOTHN).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

Kosun4yecTBOo 4acoB JJIeKTPOHHbIE
. HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne ni/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30BATEIBHBIE
padoTbI padoThl pecypebi
Yucia v Beruncienusa. PanmonansHble o5 5 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
Anrebpanyeckue BhIpaXKeHUs 27 4 https://m.eds0o.ru/7f415090
bubmuorexa [JOK
YPaBHCHHS H HEPABCHCTBA 20 2 https://m.edsoo.ru/7f415b90
bu6mmoreka [IOK
Koopaunats! u rpaduku. OyHKIuu 24 1 https://m.eds0o.ru/7f415090
bu6mmorexa [IOK
Tosroperne 1 000bmerme 6 . https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 0
8 KJIACC
KosanuecTBouacos JJIeKTPOHHBIE
Ne HaumenoBanuepasae/ioB u (ndpoBbIe)
n/m TEMIIPOTrpaMMbl Bcero Kourpoabsubiepaborsl  I[IpakTnueckuepadoTsl P
o0pa3oBaTe/ibHBIEPECYPCHI
Anrebpanyeckue BhIpaKeHHUs. 24 9 bubnuorexa [IOK
Anrebpanueckas 1poob https://m.edsoo0.ru/7f417af8
Uucna u BBIYUCITIEHUS. 17 5 bubnuotexa [JOK
KBanparusie kopHU https://m.edsoo0.ru/7f417af8



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

3 YpaBHEHMs U HEPABEHCTBA. 11 1 bubmumoreka [IOK
KBanpatHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
4 AnrebpanuecKUeBBIPAKEHHUSL. 4 0 bubmumoreka [IOK
KBanparHeIATpEXUICH https://m.edsoo0.ru/7f417af8
VYpaBHeHUSs 1 HEPABEHCTBA. bubnuorexa [JOK
5 . 9 1
CucTeMbl ypaBHEHHI https://m.edsoo.ru/7f417af8
6 YpaBHEHMs 1 HEPABEHCTBA. 18 1 bubmuoreka [IOK
Hepasencraa https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 o . 1
YHKUAH. OCHOBHEICTIOHATHA https://m.edso0.ru/7f417af8
bubmuorexa [JOK
8 O 4 4
yHicuiH. TuC10BbIChYHKLH https://m.edsoo.ru/7f417af8
9 Yucna u Beruncienusi. CTeneHs ¢ 7 1 bu6mmoreka [IOK
LeJIBIM [TOKa3aTeieM https://m.edso0.ru/7f417af8
bu6mmoreka [IOK
1 IT 7
0 OBTOpeHHe 1 0600meHKe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
[TPOTPAMME
9 KUIACC
KonuyecTBo yacos DJICKTPOHHBIE
HaumenoBaHue pa3jie/ioB U TeM (uudpossbie)
Ne ni/m Konrpoabnbie IIpakTunyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbl padoThI
pecypcbl
1 Uucna u BeruucieHus. JlefcTBUTENbHBIC 9 1 bubmuoreka [{OK



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

qucia https://m.edsoo.ru/7f419d08
5 VYpaBHEHUS 1 HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [IOK
OJTHO¥ MepeMEHHON https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHUCTEMBI 12 1 bubmuorexa [IOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
4 .H 1 2
VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 6 https://m.edsoo.ru/7f419d08
bubnuoreka [{OK
5 O 16 1
YHICHHH https://m.edso0.ru/7f419d08
6 YucnoBble OCIEI0BATEIBHOCTH 15 2 bubmmorexa LIOK
A https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 20 1 bubnunoreka LIOK
3HaHUH https://m.edso0.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 0
IToypouyHoe ni1aHupoBaHue
7 kiacce
KounuecTBo yacos DJIeKTPOHHbIE
Ne Hara uupposeie
/' Tema ypoka Beero Kongpo.m,Hble HpﬁaKaneCKne WIydeHHSI  00PA30BATEIbHbIC
padoThI padoThI pecypes
1 [TonsiTHE panMOHaIBLHOIO YKCIIa 1
2 UucnoBble BBIPAXKEHUS 1
3 BolpaskeHus ¢ nepeMeHHbIMU 1
4 CpaBHeHue 3HaUeHUN BbIpaKEHUI 1
5) CpaBHeHue 3HaYeHUN BBIpAKEHUI 1



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

Pemenre oCHOBHBIX 3a/1a4 Ha ApooOH,

6 MIPOLIEHTHI U3 PEATbHOUN MPAKTUKH 1
7 Pemienne ocHOBHBIX 3ana4 Ha pobu, 1
MIPOLIEHTHI U3 PEaIbHOM MPaKTUKU
8 CBoOMCTBa OEeCTBUN HAJ YACIAMUA 1
9 CBoMCTBa NECTBUNA HAJ YUCIIAMU 1
10 ToxnectBa. TO)K,I[GCTBGHHBI? 1 BI/I6J'.II/IOTCKa HOK
peoOpa3oBaHUs BEIPAKEHUI https://m.edsoo.ru/7f4211de
11 ToxnectBa. ToxkaecTBEHHBIC 1 bu6mmoreka [IOK
npeoOpa30BaHUsI BRIPAKEHUN https://m.edso00.ru/7f421382
12 Ypok 0000IIeHUS U CHCTeMAaTU3aInN 1 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/7f42154e
13 Kontponbnas pabota Nel o teme 1 bubnuotexa [JOK
«PanonanbHbIe YUCIIa)» https://m.edsoo.ru/7f4218be
14 YpaBHEHME U €r0 KOPHH 1
JInHeitHOe ypaBHEHUE C OJHOM
15 MIePEMEHHOM, peleHUE JTMHEHHBIX 1
ypaBHEHUU
JIuHeitHoe ypaBHEHUE C OJHOU
16 NIEPEMEHHOM, PEeIIEHNE JINHENHBIX 1
ypaBHEHUU
17 Pemenue 3aia1 ¢ IOMOILLBIO 1
ypaBHEHUU
18 Pemenue zaz[atl C IIOMOIIBIO 1
ypaBHEHUU
19 Dopmyisl 1
20 Ypok 9606H16HI/I51 U CHCTeMaTHU3alluu 1
3HAHUH
21 KonTponbhas padota Ne2 o teme 1
«JIuHelHbIe ypaBHEHUSD)
22 UucnoBbie TPOMEKYTKH 1



https://m.edsoo.ru/7f4211de
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be

23 [Tonsitue GyHKIIN 1
Brruucienne 3naueHuii GyHKIUH 110
24 dbopmyie 1
Brruncnenue 3naueHuid QyHKITUH 110
25 dbopmyie 1
26 I'pagmxc dynrmm 1 Eggs?ﬁr%?:(iigrou}?fmmec
27 Peanbubie 3aBucumoctu. I[psmas 1
MPOMOPLUOHAIBHOCTD U €€ rpauK
28 Jluneitnas pyHkuus 1
29 Jluneitnast pyHkuus 1
30 [Toctpoenwne rpaduka TuHEHHON 1 bubnnoreka [JOK
byHKLIUU https.//m.edsoo.ru/7f41fafa
31 3aganue GyHKIMH HECKOJIbKUMHU 1 bubnnorexa [HOK
bopmynamMu https://m.edsoo.ru/7f41fd70
30 Ypok 9606HI€HI/I$I U CHCTEMaTHU3alUN 1
3HAHUN
Konrtponsnas padora Ne3 o teme
33 «JIuneitnast QyHkuusI» .
34 CreneHnb ¢ HaTypaJIbHBIM [TOKA3aTeIEM 1 bubmorexa [IOK
https://m.edso0.ru/7f421382
35 YMHOKEHUE U JIETICHUE CTENEHEN 1 Egggﬁﬁfiﬁ)gﬁ%f 121540
36 VYMHOXEHHUE U AeJIEHUE CTENEeHEN 1 Egggﬁ%f;;ggﬁf 4918be
37 Bo3Benenue B creneHb Npon3BeICHUS 1 bubnuorexa [JOK
U CTENEHU https://m.edsoo.ru/7f42276e
38 Bo3Benenue B cTeneHb MPON3BEICHUS 1 bubmuoreka [JOK
U CTENCHU https://m.edso00.ru/7f422930
39 OJHOWIEH W €T0 CTaHJIapTHBIA BH/T 1 E:fg?%fﬁgﬁﬁf 199af2
40 VYMHOXEHNE OJHOWIECHOB 1 bu6mmoreka [JOK



https://m.edsoo.ru/7f41feec
https://m.edsoo.ru/7f41fafa
https://m.edsoo.ru/7f41fd70
https://m.edsoo.ru/7f421382
https://m.edsoo.ru/7f42154e
https://m.edsoo.ru/7f4218be
https://m.edsoo.ru/7f42276e
https://m.edsoo.ru/7f422930
https://m.edsoo.ru/7f422af2

https://m.edsoo.ru/7f422cc8

41 Bo3sBeneHue o1HOYIEHA B CTENEHD bubanorexa [IOK
https://m.edsoo.ru/7f422fca
bu6mmoreka [IOK

42 DyHxmIK y=X2 ¥ y=X3 1 MX rpaduKn https://m.edsoo.ru/7f423182

43 Ypok 00001IeHUS U CHCTeMaTU3aluN bubnnoreka [HOK

3HAHUI https://m.edsoo.ru/7f42432a
K oora Ne4
4 Crenom o nanpamment BuGmtorexa LIOK
M https://m.edsoo.ru/7f42464a
nmokasareiieM. O THOWIEHBD

45 MHOTO4JICH M €r0 CTaH apTHBIN BUT bubanorexa LIOK
https://m.edsoo.ru/7f424c12

46 CI10’K€HUE U BBIYUTAHUE MHOTOYJIEHOB bubimorexa [IOK
https://m.edsoo.ru/7f424fd2

47 CnoXeHre U BEIYUTAHUE MHOTOYJIEHOB bubanorexa LIOK
https://m.edsoo.ru/7f4251d0

48 VYMHOKEHUE OHOWIEHA HA MHOIOWIEH bubimorexa [IOK
https://m.edsoo.ru/7f423312

49 YMHOXEHME OTHOYIEHA HA MHOTOWIEH Bubumorexa [IOK
https://m.edsoo.ru/7f4237fe

50 YMHOXEHME OHOYWIEHA HA MHOTOWIEH bubmrorexa HOK
https://m.edsoo.ru/7f4239de

51 BriHecenne 001ero MHOKHUTENSA 3a

CKOOKH
50 Briaecenne o01ero MHOKUTES 3a
CKOOKH
53 BriHecenne 001ero MHOKHUTENS 3a
CKOOKH
54 Ypok 000011eHNS U CHCTeMaTU3aluu
3HAHUH
55 KonTtponbHast pabota Ne5 o treme bubnnorexa [JOK

«MHOTOYJIEHBD

https://m.edsoo.ru/7f420482



https://m.edsoo.ru/7f422cc8
https://m.edsoo.ru/7f422fca
https://m.edsoo.ru/7f423182
https://m.edsoo.ru/7f42432a
https://m.edsoo.ru/7f42464a
https://m.edsoo.ru/7f424c12
https://m.edsoo.ru/7f424fd2
https://m.edsoo.ru/7f4251d0
https://m.edsoo.ru/7f423312
https://m.edsoo.ru/7f4237fe
https://m.edsoo.ru/7f4239de
https://m.edsoo.ru/7f420482

VYMHOXEeHHE MHOTOYJIeHa Ha

56
MHOTOWICH
57 YMHOXXEHHE MHOIO4JIeHa Ha bubnuorexa [JOK
MHOTOYJICH https://m.edsoo.ru/7f42064e
58 Pa3noxeHnne MHOrO4I€eHOB Ha bubnmoreka [JOK
MHOXHTEIH CIOCOOOM IpYyNITUPOBKU https://m.eds00.ru/7f420806
59 PaznokeHre MHOTOYJICHOB Ha bubmuorexa [JOK
MHOXHUTEH CIIOCOOOM IPYIITHPOBKH https://m.edso0.ru/7f4209a0
60 PaznoxxeHne MHOTOYJIEHOB Ha bubmuorexa [JOK
MHOXHTEIH CIOCOOOM IPYyMITUPOBKU https://m.edsoo.ru/7f420e6e
61 VYpok 0600111eHUs U cUCTeMaTH3aluU bubnnorexa [HOK
3HaHUHU https://m.edso0.ru/7f427¢32
62 KonTtponsHast padota Ne6 o reme bubnuoreka [IOK
«ITpousBeaeHEe MHOTOYICHOBY https://m.edsoo.ru/7f427e8a
63 Bo3ssenenue B kBaapat U KyO CyMMBI U bubnnorexa [HOK
Pa3HOCTH JIBYX BBIPAKCHUU https://m.edsoo0.ru/7f42836¢
64 Bo3sBenenue B kBajapar u Ky0 CyMMbl U
Pa3HOCTHU JBYX BBIpaXKEHUI
Pa3znoxxenrne Ha MHOXKUTENH C
65 NOMOIIBI0 (POPMYIT KBaipaTa CyMMBI U
KBaJpaTa pa3HOCTU
PaznoxeHre Ha MHOKUTENH C
66 MOMOILIBIO KBaJIpaTa CyMMBbI U
KBaJpara pa3HOCTH
67 YMHOXEHNE Pa3HOCTH JIBYX bubnmnoreka [JOK
BBIPAKECHUM HA UX CYMMY https://m.edsoo.ru/7f4284de
68 YMHOKEHUE PA3HOCTH ABYX bubnuorexa [JOK
BBIPAKEHHI HA UX CYMMY https://m.edsoo.ru/7f42865a
69 Pa3znoxeHnne pazHOCTH KBaIpaTOB Ha bubmuoreka [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4287d6
70 Pa3znosxenue pazHOCTH KBaIpaTOB Ha

MHOXUTEIN



https://m.edsoo.ru/7f42064e
https://m.edsoo.ru/7f420806
https://m.edsoo.ru/7f4209a0
https://m.edsoo.ru/7f420e6e
https://m.edsoo.ru/7f427c32
https://m.edsoo.ru/7f427e8a
https://m.edsoo.ru/7f42836c
https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6

Ypok 00001IeHHs U CHCTeMAaTH3aIuN

71 o
3HaHUU
79 KonTtponsnast pabora Ne7 o reme bubnuoreka [IOK
«DopMyJTbl COKpAIIEHUS] YMHOKECHUS) https://m.edsoo.ru/7f421044
73 [IpeoOpa3zoBaHue 1EI0T0 BBIPAKECHUS B bubnmoreka [JOK
MHOT'OYJICH https://m.edsoo.ru/7f41de76
74 [Ipeobpa3oBanue 11E10I0 BEIPAXKEHUS B bubnuoreka [IOK
MHOTOYJICH https://m.edsoo.ru/7f41dff2
75 [TpeoOpa3oBaHue LEI0T0 BEIPAXKEHUS B
MHOT'OUJIEH
76 [TprMeHeHne pa3IuuHBIX CIIOCOO0B
JUISL pa3JIoKeHUs] Ha MHOXKUTEIU
77 [IpumeHnenue pa3aMuHbIX CLIOCOOOB
JUISL PA3JI0’KEHHsI HA MHOXKUTENN
78 VYpok 060011 U cUCTeMaTH3aluU bubnnorexa [HOK
3HAHHUU https://m.edsoo.ru/7f41el6e
79 KonTtponsHast padora Ne§ o treme bubnuoreka [IOK
«[IpeobpazoBaHue 1ETBIX BBIPAKEHUN) https://m.edsoo.ru/7f41e42a
80 JIuneiiHOe ypaBHEHHE C JBYMsI bubnuoreka [IOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f41e8a8
81 JIuneliHOe ypaBHEHHE C IBYMS bubnnoreka [JOK
NEPEMEHHBIMU U €ro rpaduk https://m.edsoo.ru/7f41ed80
82 JInneliHOE ypaBHEHME C 1BYMs
NEPEMEHHBIMU U ero rpaduk
83 Cucrema JIMHEWHBIX YPaBHEHUM C bubnuotexa [JOK
JIBYMsI IIEPEMEHHBIMU https://m.edsoo.ru/7f41ea24
84 Cucrema JINHEWHBIX YPaBHEHHH C
JIByMs1 IEpEMEHHBIMU
8 Cnoco§ noxcraroncn g scsoo /T e
86 Crroco0 MmoIcTaHOBKH



https://m.edsoo.ru/7f421044
https://m.edsoo.ru/7f41de76
https://m.edsoo.ru/7f41dff2
https://m.edsoo.ru/7f41e16e
https://m.edsoo.ru/7f41e42a
https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06

bu6mmoreka [IOK

87 Crioco6 nopcTanosiu https://m.edsoo0.ru/7f41f078
bu6mmoreka [IOK
88 Cr10co0 crocera https://m.edsoo.ru/7f41f1fe
bubmuorexa [JOK
89 Criocob croxenms https://m.edso0.ru/7f427282
90 Pemenue 3a1ay ¢ HOMOLIBIO CUCTEM bubnmoreka [JOK
YpaBHEHUNU https://m.edsoo.ru/7f427412
91 Penienue 3a7a4 ¢ MOMOIIBIO CUCTEM bubmuorexa [JOK
YpaBHEHUN https://m.edsoo.ru/7f426d1e
92 Penienue 3a1a4 ¢ MTOMOIIBIO CHCTEM
ypaBHEHUI
93 Ypoxk 00001IeHHS U CUCTEMaTH3aAIUH
3HAHUM
94 KonTtponsHast padora Ne9 o reme
«CucTeMbl ypaBHEHUIN»
95 Bcepoccuiickas mpoBepouHas pabota Eubmorexa IIOK
https://m.edsoo0.ru/7f41f50a
96 Bcepoccuiickas npoBepouHast paboTa bubmorexa [IOK
https://m.edso0.ru/7f429c6¢c
[ToBTOpEHHE OCHOBHBIX MOHATHH U
97 METOJIOB Kypca 7 Kiacca, 06001eHne
3HAHUM
98 weroon xypea T knaeen, oGoSuene BuGiorera LIOK
OB KYP ’ https://m.edsoo.ru/7f429f32
3HAHUI
n .
9 meronon kypea 7 nacea, ooSmenne BuGorera LIOK
F1OB KYP ’ . https://m.edsoo.ru/7f42a0e0
3HAHUH
[ToBTOpEHNE OCHOBHBIX MOHATHIA U
100 METOJIOB Kypca 7 Kitacca, 00001IeHne

3HAHUH



https://m.edsoo.ru/7f41f078
https://m.edsoo.ru/7f41f1fe
https://m.edsoo.ru/7f427282
https://m.edsoo.ru/7f427412
https://m.edsoo.ru/7f426d1e
https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0

IToBTOpEHKE OCHOBHBIX MOHATUN U
101 METOJIOB Kypca 7 Kiacca, 00001eHne 1 buGmnorexa LIOK
o ’ https://m.edsoo.ru/7f42a27a
3HAHUI
102 | moron kypon 7 nase, oboomenme . Bumorexa LIOK
Hv My ? m https://m.edsoo.ru/7f42a900
3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 102 10 0
[TPOTPAMME
8 KJIACC
Ne KoandecTtBouacoB
aTam3yud DIeKTpOHHbIeIU(PPOBHICOOPA3OBATE
Temaypoka Bce  KourtpoJubHbie IIpakTn4yeckue a y P P P
n/ eHus JIbHbIEPECYpPChl
u ro padoThI padoThI
1 MHorouneHst 1 bubmmorexa [IOK
https://m.edsoo.ru/7f42d452
DopmyJIbl COKPAILIEHHOTO BuGnorexa [IOK
2 1
YMHOXKCHIA https://m.edsoo.ru/7f42eaaa
3 PanronanbHbIe BRIpaskeHUs 1
y PanronanbHbIe BRIpaskeHUs 1
OcHOBHOE CBOMCTBO ApOOH.
5 Cokparenue apooei 1
OcHOBHOE CBOMCTBO ApOOH.
€ Cokparenue apooei 1



https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900
https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

OcHOBHOE CBOWCTBO ApoOH.
Cokpaienue apooei

Cro)eHue U BEIYUTAHHUE
JIpo0eli ¢ 0OTMHAKOBBIMH
3HaMEHATESIMU

Ci10’xeHH€e U BBIYUTAHUE
Ipo0eii ¢ 0IMHAKOBBIMHU
3HaMEHaTEIAMU

Cro)XeHne U BEIYUTAHHUE
JIpo0eli ¢ 0OTMHAKOBBIMH
3HaMEHATEIAMU

bubmuorexka [JOK
https://m.edsoo.ru/7f42d862

Clo)XeHH€e U BEIYUTAHUE
npobeit ¢ pa3HBIMU
3HaMEHaTEIAMA

Cro)xeHHe U BEIYUTAHUE
npobeit ¢ pasHBIMU
3HaMEHATEISIMU

bubmuorexka [JOK
https://m.edso00.ru/7f42d862

bu6mmorexa [IOK
https://m.edsoo.ru/7f42dd26

CrnoXeHne U BEIYUTAHHE
nIpo0el ¢ pa3HbIMHU
3HAMCHATCIIIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f42ded4

IToaroroBka K
KOHTPOJIbHOMpaboTe

KonTposbsnas padora Nel no



https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

TeMe «Cio:KeHue n
BbIYUTAaHMeE Apodei ¢
Pa3HBIMH 3HAMEHATEJISIMI)

AHaM3 KOHTPOJIBHON paboTHI.
1 YMHOKEHUE TPOOCH.
Bo3sBenenuenpobu B creneHb

bu6mmoreka [JOK
https://m.edsoo.ru/7f4354a4

YMHOXEHHE IpOOeii.
1 BosBexnemue npobu B cTeneHb

YMHOXeEHUEe ApoOeii.
1 Bossenenue JIpOOH B CTEIICHB

bubmuoreka [JOK
https://m.edsoo.ru/7f436098

bubmuoreka [JOK
https://m.edsoo.ru/7f435648

1 Henenuenpobeit

7 Henenuenpooeit

bubmuoreka [JOK
https://m.edso00.ru/7f435648

bubmuoreka [JOK
https://m.edsoo.ru/7f435648

[TpeobpazoBanmepaoHaIbLHbI
2 XBBIpAXKEHUH

[TpeoOpa3oBaHuepaMOHAIBHEI
2 XBBIPAKEHUU

[TpeoGpa3oBanue
panvoHATBHBIX BRIPAKECHUM.

2 [ToaroroBka Kk KOHTPOJIBHON
pabore

KonTtpoubHnas padora Ne2 no
Teme «IIpeodpazoBanue

bu6mmoreka [IOK
https://m.edsoo.ru/7f43599a

bu6mmoreka [IOK
https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f4354a4
https://m.edsoo.ru/7f436098
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f435648
https://m.edsoo.ru/7f43599a
https://m.edsoo.ru/7f435ed6

paluOHAJBHBIX Bblpa)K(‘J-lHﬁ»

AHaIM3 KOHTPOJIBHON paboTHI.
PanmonaneHbie yncia

bubmuoreka [JOK
https://m.edsoo.ru/7f42ec80

HppanuonansHusieyncia

KBanpaTHble KOpHHU.
Apudmerndeckuii KBaapaTHBIN
KOPEHb

bu6mmoreka [JOK
https://m.edso0.ru/7f430382

VpaBHenuex? = a

Haxoxnenne npuOImKeHHbIX
3HA4YECHMI KBAPaTHOTO KOPHS

bubmuorexka [JOK
https://m.edsoo.ru/7f4308e6

w

KBanparssiii KOpeHb U3
HPOM3BEACHUS U Tpodu

KBanpaTHblil KOpeHb U3
NPOM3BEACHUS U 1podu

bubmuoreka [JOK
https://m.edsoo.ru/7f430f44

bu6mmoreka [JOK
https://m.edso0.ru/7f43128c

KBanparsslii KOpeHb U3
crenenu. IloaroroBka
KOHTPOJIbHOM pabore

KonTtpoubHnas padora Ne3 no
Teme «KBaapaTHbie KOpHI

AHalu3 KOHTPOJIBHOM paboTHI.
BriHecenne MHOXUTENS 3a

bubmuoreka [JOK
https://m.edso0.ru/7f4315c0

bu6nmoreka [JOK
https://m.edsoo.ru/7f431a20



https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c
https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f431a20

3HaK KOpHs. BHecenne
MHOXHTEJIS 110]] 3HAK KOPHS

BriHeceHre MHOKUTENA 3a
3HAK KOPH:. Braecenne
MHOXXHUTEIIA IO 3HAaK KOPHA

bu6mmoreka [JOK
https://m.edso0.ru/7f43259c

Brinecenne MHOXKUTENA 3a
3HaK KopHs. BHecenne
MHOKHTEJISI TIOJ] 3HAK KOPHS

[IpeoOpazoBanue BbIpaKEHHH,
CoJIeprKalIiX KBaJpaTHbIE
KOpHHU

bubmuoreka [JOK
https://m.edso0.ru/7f432736

bubmuorexka [JOK
https://m.edsoo.ru/7f432736

w

[IpeobpazoBanue BhIpaxeHUH,
COJIepIKalINX KBaJIpaTHBIC
KOpHH

[TpeoOpazoBaHue BbIpaKEHHH,
coJiepKaluxX KBaJgpaTHbIE
KOpHHU

bubmuorexka [JOK
https://m.edso00.ru/7f431d36

bu6mmorexa [IOK
https://m.edsoo.ru/7f42eela

IToaroroBka k
KOHTpPOJIbHOMpaloTe

bu6mmoreka [JOK
https://m.edsoo.ru/7f42eela

KonTtpoubHnas padora Ned no

TeMe «CBOMCTBA KBAJAPATHBIX

KOpHe»

AHalu3 KOHTPOJIBHON paboTHI.

bu6nmoreka [JOK



https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

Henounbie kBaipaTHbIE
YpaBHEHUSA

HenonusiekBagpaTHbIeypaBHEH
us

https://m.edsoo.ru/7f42f158

bu6mmoreka [JOK
https://m.edsoo0.ru/7f42f3f6

DopMynaKOpHENKBAAPATHOTOY
paBHEHUSA

bu6mmoreka [JOK
https://m.edsoo.ru/7f42f5a4

DopMynaKOpHENKBAAPATHOTOY
paBHEHUS

DopMynaKOpHEUKBAAPATHOTOY
paBHEHHS

bubmuoreka [JOK
https://m.edsoo.ru/7f42fef0

bubmuorexka [JOK
https://m.edsoo.ru/7f430076

Pemenue 3a1a4 ¢ mOMOIIBIO
KBaJPaTHBIX YPaBHECHUU

bubmuorexka [JOK
https://m.edso0.ru/7f43c542

Pemrenue 3agad ¢ moMoOIILIO
KBaJPAaTHBIX YPaBHEHUU

Pemenue 3anau ¢ moMoupro
KBaJpaTHBIX YpaBHEHHM

bu6mmorexa [IOK
https://m.edso0.ru/7f43c3d0

bu6mmoreka [JOK
https://m.edsoo.ru/7f4328c6

TeopemaBuera

IToaroroska k
KOHTPOJIbHOMpaboTe

bu6mmorexa [IOK
https://m.edsoo.ru/7f432b6e

bu6mmorexa [IOK
https://m.edsoo.ru/7f42f75¢c

KonTpouabsHnasi padora NeS no
Teme «KBagpaTHbie



https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c

YPaBHEHUSD

AHann3 KOHTPOJbHOM
pabotbl. KBampaTHbIii
TpéxwieH. Paznoxxenue
KBaJIPaTHOTO TpeX4JieHa Ha
MHOKHUTEJN

KBagpaTHbiii TpEXUIICH.
Paznoxxenue kBaapaTHOTO
TpexuJieHa Ha MHOXHUTEIN

bu6mmoreka [JOK
https://m.edso0.ru/7f4301f2

KBanparsslii TpEXuieH.
Pasnoxenue kBaxpaTHOrO
TPEXWIEHA HA MHOXXUTEIU

o

KBanparsslii TpEXuieH.
Paznoxenue kBapaTHOro
TpeXwieHa Ha MHOXKHUTEIN

PemennenpoGHBIXpaliiOHAIBH
BIXYPaBHEHUN

n

PemennenpoOHbIXpaliioHaIbH
BIXYPaBHEHUN

PenennenpoGHBIXpaliiOHAIBH
BIXYpPaBHEHUN

PemennenpoGHBIXpaliiOHAIBH
BIXYPABHEHUN

Pemrenue 3agad ¢ moOMOIIBIO
palMOHAIbHBIX YPaBHEHUHN



https://m.edsoo.ru/7f4301f2

Pemenue 3a1au ¢ mOMOIIBIO
palMOHAIBHBIX YPaBHEHUH

Pemmenue 3aa4 ¢ moMoIis0
paloHaIbHBIX YPAaBHEHHM

bubmuoreka [JOK
https://m.edsoo.ru/7f43d6d6

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

IToxroroBka k
KOHTPOJILHOMpaboTe

KonTposbnas padora Ne6 no
TeMe «/IpoOHbIE
PallMOHA/IbHbIC YPABHEHUS»

AHaM3 KOHTPOJIBHON pabOTHI.
YucnoBble HEPaBEHCTBA

YucnoBbleHEpaBEHCTBA

CBOICTBaYMCIIOBBIXHEPABEHCTB
CBOliCTBaYMCIIOBBIXHEPABEHCTB

CrnoxxeHne u YMHOXCHUC
YHUCJIOBBIX HCPABCHCTB

bu6mmoreka [JOK
https://m.edso0.ru/7f42c692

CrnosxxeHue 1 yMHOKEHUE
YHUCIOBBIX HEPABCHCTB

bu6mmoreka [JOK
https://m.edsoo.ru/7f42¢840

[TorpemHocTs U TOYHOCTH
IpUOIINKEHHUS.

IIor PEIIHOCTD U TOYHOCTDH

bu6nmoreka [JOK



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840

IpUOIINKECHUS.

[Tepecevenue u 00beTMHECHUE
MHOKECTB

https://m.edsoo.ru/7f42ch88

bubmuoreka [JOK
https://m.edsoo.ru/7f42cd2c

YucnoBBICTPOMEKYTKH

HucnoBbIEIPOMEKYTKH

Pemenune HepaBeHCTB ¢ OAHON
NepeMeHHOMN

bubmuoreka [JOK
https://m.edsoo.ru/7f42c9e4

bubmuoreka [JOK
https://m.edsoo.ru/7f42c9e4

Pemienne HepaBeHCTB € OJHOM
MEPEMEHHOMN

Pemienne HepaBeHCTB € OJHOM
NepeMeHHOMN

Pemenue cucrem HEpaBEHCTB C
OJIHOU IIEPEMEHHOMN

bubmuoreka [JOK
https://m.edsoo.ru/7f433c12

bu6mmoreka [JOK
https://m.edso0.ru/7f433d84

Pemienne cucreM HEpaBEHCTB C
OJHOU MEPEMEHHOU

IToaroroBka x
KOHTPOJIbHOMpaboTe

KonTpoubsnas padora Ne7 no
Teme «HepaBeHcTBa ¢ ogHOM
nepeMeHHOoN»

AHaM3 KOHTPOJIBHOMN



https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

pabotbl. dyHkIUU. OCHOBHBIE
IIOHATUSA

OyHKIUS Yy = SI/I ee rpadux

OyHKIMSA Yy = sn ee rpaduk

bu6mmoreka [JOK
https://m.edsoo.ru/7f434bbc

®ynknus y = \/x u ee rpaduk

®ynkima y = \/x u ee rpaduk

OrnpezenieHne CTENeH! ¢
HCJIBIM OTPUIATCIIbHBIM
nokasareineM

OrnpezenieHne CTENeH! ¢
ENIBIM OTPHIIATEIbHBIM
MoKazareneM

bubmuorexka [JOK
https://m.edso00.ru/7f4343¢e2

bubmuoreka [JOK
https://m.edsoo.ru/7f434572

w

CBoliCTBa CTEIICHU C O CJIIbIM
IIoKa3aTcjieM

bu6mmoreka [JOK
https://m.edsoo.ru/7f434d38

w

CBolicTBa CTENEHH C LEIBIM
1oKa3aTejieM

CraHgapTHRIMBUIYHKCITA

bu6mmorexa [IOK
https://m.edsoo.ru/7f434eb4

bu6mmoreka [JOK
https://m.edsoo.ru/7f4371aa

IToaroroBka K
KOHTpPOJIbHOMpaboTe

KonTposbHnasi padora Ne8 no

bu6mmorexa [IOK
https://m.edso0.ru/7f43736¢



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38
https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c

w

w

w

Teme «CTeneHsb ¢ meJbIM
noxkasarTejaemM»

[ToBTOpEHHE OCHOBHBIX
MOHATHI U METOJIOB KYpCOB 7
u 8 KiaccoB, 0000IIeHE
3HAHUMN

[ToBTOpEHHE OCHOBHBIX
MOHSITUI U METOJIOB KYpPCOB 7
u 8 KaccoB, 00001IeHE
3HAHHUI

IToBTOpEHKE OCHOBHBIX
MOHSITUI U METOJIOB KYpPCOB 7
u 8 KaccoB, 00001IeHE
3HAHHUI

IToBTOpEHNE OCHOBHBIX
MOHSITUI U METOJIOB KYpPCOB 7
1 8 Kj1accoB, 0000IIeHE
3HAHUM

bu6mmoreka [JOK
https://m.edso0.ru/7f4376b4

bubmuoreka [JOK
https://m.edsoo.ru/7f436b88

bubmuoreka [JOK
https://m.edsoo.ru/7f437858

IToBTOpEHNE OCHOBHBIX
MMOHATHI U METOJ0B KYpCOB 7
u 8 K1accoB, 0000IIeHE
3HAHUU

Pe3zepBHBIE ypoku

1

BIIP

1

BIIP

OBIIEE KOJIMYECTBO YACOB
[10 ITPOIT'PAMME

102



https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

9 kmacce

KosnuecTBo yacos DJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoxa Beero KonTpoabubie IIpakTuuyeckue fqueﬂnﬂ gﬁ];l;I;OBaTeﬂbﬂble
padoThI padoTshI pecype
PanmonanesHbie 4ncna,
1 VUPPALMOHAJILHBIE YHCIIA, KOHEYHBIC U 1
OeCKOHEUYHBIE JECSITUUHBIE JPOOH
MHO03k€eCTBO 1eHCTBUTEIBHBIX YUCEIT;
2 JIEHCTBUTEIbHBIE Y CIIA KaK 1
OEeCKOHEUYHBIE JECSITUUHBIE JPOOH
CpaBHEeHHE NEUCTBUTEIBHBIX YHCEII,
3 apupMeTHYECKHE ISHCTBHS C 1
JIEHCTBUTEIbHBIMU YU CIIAMU
4 ITorpemHoCTh ¥ TOYHOCTH 1
PUOJIIKEHUS
Pa3mepbl 00bEKTOB OKPYXKAIOIIETO
5) MHUpa ¥ JJIUTEIbHOCTH MPOIIECCOB B 1
OKPY’KaloIlleM MHUPE
6 [IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4U 1
7 [IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4U 1
8 Ypox 006001IeHHS U CUCTEeMaTH3alluH 1
3HAHUU
9 Konrtponsnas padora Nel mo teme 1 1
«Hucna v BEIYUCICHUSD)
10 CBoiicTBa YETHOCTH U HEUYETHOCTH 1 bubmuorex [JOK
byHKUIMI https://m.edso0.ru/7f43bf66
11 CBoiicTBa YETHOCTH U HEYETHOCTHU 1
byHKIHHA
12 CBoiicTBa YETHOCTH U HEYETHOCTH 1 bubnuotexa [JOK
https://m.edsoo0.ru/7f43c542



https://m.edsoo.ru/7f43bf66
https://m.edsoo.ru/7f43c542

byHKIHHA

13 ['paduku 1 cBOIICTBA HEKOTOPHIX BUIOB bubnmoreka [JOK
byHKIII https://m.eds00.ru/7f43c542
14 I'paduku u cBOICTBa HEKOTOPBIX BHJIOB bubnuoreka [IOK
byHKIMI https://m.edso00.ru/7f43c3d0
15 ['paduku 1 cBOICTBA HEKOTOPHIX BUIOB bubmmoreka [JOK
byHKIII https://m.edso00.ru/7f43c3d0
16 ®ynkuusa y = ax?, eé rpaguk u
CBOMCTBA
17 ®ynkuus y = ax?, eé rpaguk u
CBOMCTBA
18 I'paduku Gpysxuit y = ax? + nu bubnnorexa [HOK
y = a(x — n)? https://m.edsoo.ru/7f43c9b6
19 I'paduku pyHkumii y = ax? + nu bubnuoreka [IOK
y = a(x — n)? https://m.edso00.ru/7f43c9b6
20 [TocTpoenue rpaduka KBaapaTUIHON
byHKITIN
21 [TocTpoenue rpaduka KBaapaTUIHON
byHKIUNA
29 [TocTtpoenue rpaduka KBagpaTUIHON
byHKIIUN
23 JpoOHo-nuHelHast QyHKIMS U e€
rpaduk
24 Ypox 006001IeHHS 1 CUCTEeMaTH3allUuH bubnmnorexa [JOK
3HAHHUH https://m.edso00.ru/7f43d0b4
o5 KonTtponbHas padora Ne2 o treme bubnuoreka [IOK
«DyHKINY U UX TpaduKI» https://m.edso0.ru/7f43d0b4
Llenoe ypaBHEHHE U €T0 KOPHH.
26 Pemenne ypaBHeHuil,
CBOJISIIIMXCSI K TMHEHHBIM
27 [lenoe ypaBHEHUE U €T0 KOPHHU.



https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43c9b6
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4

Peuienue ypaBHeHuUi,
CBOOANINXCA K KBAAPATHBIM

Llesnoe ypaBHEHUE U €0 KOPHMU.

28 bukBanpaTHbIe 1
ypaBHEHUS
[Ipumeps! perieHus ypaBHEHUN
29 TpETher U YeTBEPTOU 1
CTEIICHEN Pa3JIOKEHUEM HA MHOKUTEIIN
[Ipumepsl perieHns: ypaBHEHHI
30 T peTLe§ u EeTBé TOI%]p 1 bubmorexa LIOK
P . P https://m.edsoo.ru/7f43d23a
CTCTICHEH Pa3IoKEHHUEM Ha MHOKUTEIH
[Ipumepsl perieHns: ypaBHEHHI
31 T peTLe§ u EeTBé TOF}II b 1 bubmorexa [IOK
P . P https://m.edsoo.ru/7f43d55a
CTCTICHEH Pa3JI0KEHHUEM Ha MHOKUTEIH
32 JpobHble palinoHanbHbIe YpaBHEHUS 1
33 JpobHble palinoHanbHbIe YpaBHEHUS 1
34 JpobHble palinoHanbHbIE YpaBHEHUS 1
35 Pemenne TeKCTOBBIX 3a/1a4 ¢ TOMOIIIBIO 1
ypaBHEHU U
36 Pemenue TeKCTOBBIX 3a/1a4 ¢ TTIOMOIIIBIO 1
ypaBHEHUU
37 Pemenune TeKCTOBBIX 3a/1a4 ¢ TTIOMOIIIBIO 1
ypaBHEHUU
18 Ypok 00600111eHNS U CHCTeMaTU3alluu 1
3HAHUM
Kontponbnas pabota Ne3 mo teme bubnmoreka [JOK
39 . . 1 :
«YpaBHEHUS C OJTHON NIEPEMEHHOMN» https://m.edsoo.ru/7f43ad5a
Peienne HepaBeHCTB BTOPOM CTENIEHU bubanorexka [JOK
40 . . 1 .
C OHOM EPEMEHHOMN https://m.edsoo.ru/7f43af08
Pemenne HepaBeHCTB BTOPO CTENEHU bubnuorexa [IOK
41 . . 1 :
C OJTHOW IEPEMEHHOU https://m.edsoo.ru/7f43af08
42 Pemenue HepaBEHCTB BTOPOU CTENEHU 1 bubnuoreka [IOK



https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a
https://m.edsoo.ru/7f43ad5a
https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43af08

C OJHOM NIEPEMEHHOI

https://m.edsoo.ru/7f43af08

Pemrenne HEPABCHCTB METOA0OM

43
HWHTEPBAJIOB
44 Pemienne HepaBeHCTB METOIOM
HUHTEPBAJIOB
45 Pemennie HepaBeHCTB METOI0M
WHTEPBAJIOB
16 Ypok 00001IeHUS 1 CUCTEMaTH3aIUN bubmmoreka [IOK
3HAHUU https://m.edso0.ru/7f43b098
47 KonTtponsHast padora Ne4 o teme bubnuoreka [IOK
«HepaBeHCTBa ¢ 0JJHOM MTEPEMEHHOM» https://m.edsoo.ru/7f43b21e
48 YpaBHEHHE C ABYMS IEPEMEHHBIMU U bubnnorexa [HOK
ero rpaduk https://m.edsoo.ru/7f43b5a2
49 VYpaBHeHUE ¢ IBYMS IEPEMEHHBIMHU U
ero rpaduk
50 Pemenue cucrem ypaBHEHUI ¢ IBYMSI
NepeMEHHBIMHU
51 Pemenne cucrem ypaBHEHUH ¢ ABYMS bubnnorexka [JOK
IIEPEMEHHBIMU https://m.edsoo.ru/7f43b098
52 Pemienue cucrem ypaBHEHUM ¢ ABYMs
epEMEHHBIMU
53 Pemienue cucrem ypaBHEHUM ¢ ABYMsI
epeMEHHBIMHU
HccnenoBanue cucTeMbl AB
54 J'II/IHCfIiLIX ABHEHMUI C I[B yx}l bubmorexa LIOK
yp FBYM https://m.edso0.ru/7f4396c6
MepeMEHHBIMHU
55 Pemenne 3amay ¢ mOMOIIBIO CHCTEM bubmuorexa [JOK
YPaBHEHUN BTOPOU CTEIICHU https://m.edso00.ru/7f439842
56 Penrenue 3a7a4 ¢ MOMOIIBIO CUCTEM bu6mmorexa [IOK
ypaBHEHUI BTOPOM CTEIIEHU https://m.edsoo.ru/7f4399b4
57 Pemenue 3aga4 ¢ MOMOIIBIO CUCTEM bu6mmorexa [IOK

YPaBHEHUN BTOPOU CTEIICHU

https://m.edsoo.ru/7f439eb4



https://m.edsoo.ru/7f43af08
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f43b21e
https://m.edsoo.ru/7f43b5a2
https://m.edsoo.ru/7f43b098
https://m.edsoo.ru/7f4396c6
https://m.edsoo.ru/7f439842
https://m.edsoo.ru/7f4399b4
https://m.edsoo.ru/7f439eb4

Ypok 00001IeHNs U CHCTeMAaTH3aIuN

bubmuorexa [JOK

o8 3HaHUHI https://m.edsoo.ru/7f43a03a
KonTtponbHast padora Ne5 o reme
59 «VEZI]:HJGIII?III/{I}IHCPHBY;S{ HGpCIIMe;r{Hl\IiIMH u buGmorexa LIOK
https://m.edsoo.ru/7f43alac
UX CUCTEMBI»
60 HepaBeHcTBa ¢ 1ByMs ITepeMEHHBIMU buGmnorexa LIOK
https://m.edsoo.ru/7f43a31e
61 HepaBeHnctBa ¢ 1Byms NepeMeHHbIMU bubmuorexa [JOK
https://m.edsoo0.ru/7f43a526
62 HepaBencTBa ¢ 1ByMS epeMEHHBIMU
63 CucTeMbl HEPaBEHCTB C IBYMSI
MIEePEeMEHHBIMHU
64 CucreMbl HEpaBEHCTB C IBYMsI
MIePEMEHHBIMHU
65 CucTeMbl HEPaBEHCTB C IBYMSI
MePEeMEHHBIMHU
66 Ypok 000011IeHHS U CUCTEMaTH3aIUH
3HAHUM
KonTtponbHas padora Neb no teme
67 «HepaBeHcTBa ¢ 1ByMs IepeMEHHBIMH
U UX CUCTEMBI»
68 [locnenoBarenbHOCTH
69 mporpecoun. dopuyma nro ancr Bu6mnoexa LIOK
poip A https://m.edsoo.ru/7f43ab84
apuMeTHUIeCcKOoil mporpeccuu
10 mporpecoun. dopuyaa o ancr Bu6mnorexa LIOK
poip ) P y https://m.edso0.ru/7f43e6c6
apuMeTHIECKOI mporpeccuu
71 ®dopmyna CyMMBI IIEPBBIX N YICHOB bubnnoreka [JOK
apu@mMeTHyecKoil nporpeccuu https://m.edsoo.ru/7f43ebda
72 dopmyna CyMMBI IEPBBIX N WICHOB bubnnorexa [JOK

apudMeTHUECKON Mporpeccun

https://m.edsoo.ru/7f43ed7e



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526
https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e

73 ®dopmyna CyMMBbI TIEPBBIX N YWICHOB bubnmoreka [JOK
apuMeTHYECKOI mporpeccuu https://m.edsoo.ru/7f43f3b4
74 Ypok 00001IeHNS U CHCTeMaTU3aluN bubnunoreka [HOK
3HaAHUHI https://m.edsoo.ru/7f43f58a
75 Kontponbnas pabota No7 o teme bubnmoreka [JOK
«Apudmerndeckas Iporpeccus https://m.edsoo.ru/7f43ef2c
OrnpezesieHre reoOMeTpUIECKOn
76 nporpeccuu. opmyna N-ro uiaeHa BH6J_IH0TeKa LOK
FCOMCTPHUCCKOH TTPOrPEccHH https://m.edso0.ru/7f43f0c6
OrnpenenieHne reoMeTpuIecKon
77 nporpeccuu. @opmyna N-ro uieHa BH6J_IHOTeKa LOK
FCOMETPHUECKOH TTPOrPECcHH https://m.edsoo.ru/7f43f72e
78 ®opmyna CyMMbI IEPBBIX N YWICHOB bubnuorexa [JOK
r€OMETPUYECKON TPOrpeECCUn https://m.edsoo.ru/7f43f8a0
79 ®dopmyna CyMMBI IEPBBIX N YJICHOB
F€OMETPHUECKON MPOTPECCHH
80 ®dopmyna CyMMBI IEPBBIX N YJIEHOB
TEOMETPHYCCKOHN MPOTPECCHH
81 Ypox 006001IeHNS 1 CUCTEeMaTH3allUuH
3HAHUU
82 Konrtponsnas padora Ne§ o teme bubnuoreka [IOK
«['eoMmeTpryUecKast mpOrpeccusi» https://m.edsoo.ru/7f43fe0e
[ToBTOpenue, 060061IeHUE U
CHCTEeMAaTU3alys 3HaHuM. 3aIHCh,
JNEUCTBUTEIILHEIMHI YMCIIaMH, YMCIIOBAS Ps-Iim. :
npsiMast
[ToBTOpeHnue, 0600IIeHNE 1
84 cucreMarusanus 3HaHui. [IponeHTsl, bubmorexa LIOK
https://m.edsoo0.ru/7f4404f8
OTHOIICHHUS, TPOMIOPITUU
85 [ToBTOpeHnue, 06061IeHNE U

cuctemarusanus 3Hanui. OkpyrieHue,



https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f0c6
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

HpI/I6J'II/I)KeHI/IC, OLICHKa

86

87

[ToBTOpEHME, 0000IIICHUE 1
cucTeMaru3anusa 3HaHui. Pemenune
TEKCTOBBIX 33J1a4 apu(PMETHICCKUM
crocodom

[ToBTOpeHue, 0600IICHNE 1
CHCTEMAaTH3aIlMs 3HAHUH.
[IpeoOpazoBanue anredpandecKux
BBIPAXKCHUH, OMYCTUMBIC 3HAYCHUS

88

89

IToBTOpEHHME, 0000IICHUE U
CHCTEMAaTH3aIUs 3HAaHUM.
[IpeoOpa3zoBanue anreOpanyecKux
BBIPAXCHHM, TOMMYCTHMbIC 3HAYCHHUS

[ToBTOpenue, 0600IICHNE 1
cUCTeMaTH3aIlHs 3HAHUH.
[IpeobpazoBanue anredpanueckux
BBIPKEHUI, JOMYCTUMbIC 3HAUCHHS

bubmuorexa [JOK
https://m.edsoo.ru/7f443b12

bubmuorexa [JOK
https://m.edsoo.ru/7f443cd4

90

[ToBTOpenue, o6obIIeHNE 1
CUCTEeMaTH3aIlHsl 3HAaHHH.
[IpeobpazoBanue anredpanyeckux
BBIPAXEHH, TOMYCTHUMbIE 3HAUCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f443fea

91

92

[ToBTOpenue, 060061IeHUE U
cucremaTusanus 3Hanuil. OyHkuuu:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX
byHKINMA

[ToBTOpenue, o6obIIeHNE 1
cucTeMaru3anvs 3HaHui. OYHKIINH:
IIOCTPOEHNE, CBOMCTBA N3yYEHHBIX

byHKIMI

bu6mmoreka [JOK
https://m.edsoo.ru/7f4441ca

bu6mmorexa [IOK
https://m.edsoo.ru/7f444364

93

[ToBTOpenue, 06001IeHNE U
cuctemaTusanus 3Hanuil. OyHkuuu:
MOCTPOCHUE, CBOMCTBA N3YYEHHBIX

byHKIHMA

bu6nmoreka [JOK
https://m.edsoo.ru/7f4446f2



https://m.edsoo.ru/7f443b12
https://m.edsoo.ru/7f443cd4
https://m.edsoo.ru/7f443fea
https://m.edsoo.ru/7f4441ca
https://m.edsoo.ru/7f444364
https://m.edsoo.ru/7f4446f2

[ToBTOpEHHE, 0000IICHUE 1

94 cucremaTusauus 3HaHuil. OyHKuuu: 1 bubnunoreka [HOK
MIOCTPOEHHUE, CBOMCTBA N3YUYEHHBIX https://m.edsoo.ru/7f444a94
byHKIII
IToBTOpenue, 0600IIEHNE U

95 CI/ICTel\faTI/ISaI_[I/I}I 3I—?:HHﬁ Peurenne 1 bubinorexa LIOK

. : https://m.edsoo.ru/7f444c56
YpaBHEHUU U X CUCTEM
IToBTOpenue, 0600IIEHNE U
96 CI/ICTel\faTI/ISaI_[I/I}I SP?;HI/Iﬁ Peurenne 1 bubinorexa LIOK
. ' https://m.edsoo.ru/7f444f44
YPaBHCHUU U X CUCTEM
IToBTOpenue, 0600IIEHNE U
97 CI/ICTGNII)aTI/BaI_[I/I}I SIfalHI/Iﬁ Pemenne 1 brbmiorexa LIOK
N ' https://m.edsoo.ru/7f44516a
YPaBHCHUU U X CUCTEM
IToBTOpenue, 0600IIEHE
98 CI/ICTGNII)aTI/BaI_[I/I}I SIfalHI/Iﬁ ;IGH_IGHI/IC 1 brbmiorexa LIOK
) https://m.edsoo.ru/7f4452e6
HEPABCHCTB U UX CHCTEM
IToBTOpeHue, 00001IEHNE U
99 CI/ICTelle)aTmaum 3}?;HI/II71 Pemenne 1 brbmiorexa LIOK
) https://m.edsoo.ru/7f445516
HEPABEHCTB U UX CUCTEM

100 Ypok 0600111eHNS U CHCTeMaTU3aluu 1
3HAHUN

101 Hroroas koHTpoabHas paboTa 1

102 Wrorosslii ypok 1

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f444a94
https://m.edsoo.ru/7f444c56
https://m.edsoo.ru/7f444f44
https://m.edsoo.ru/7f44516a
https://m.edsoo.ru/7f4452e6
https://m.edsoo.ru/7f445516

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHS OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

7 KJIACC
Kon .
pOBepsIEMOro IIpoBepsiembie Npe1MeTHbIe Pe3y.IbTaThl 0CBOEHHs OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTarta
1 Hucna 1 BBIYUCICHUS
11 BeimonHATe,  couetas ~ yCTHBIE WM NHCBMEHHBIE  MPHEMBI,
' apupMeTHyecKue JeMCTBUS C pallMOHAJIbHBIMU YUCIAMU
HaxoauTe ~ 3HaueHUs  YUCIOBBIX  BBIPAXEHUH,  NPUMEHATH
1.2 pa3HooOpa3HbIe CIIOCOOBI M MPUEMBI BEIYUCIICHHS 3HAYCHUN JAPOOHBIX
BBIP)XEHUI, coJlepKallluX OOBIKHOBEHHBIE U IECSITUYHbIE IPOOU
[lepexoguts OT omHOM (QoOpMBI 3amMcd 4YHMCEN K  JAPYroi
13 (mpeoOpa3oBbIBaTh  JAECATUYHYIO  JApoOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JECSITHYHYI0, B YAaCTHOCTH, B OECKOHEUHYIO
JECSITHUHYIO IPOOB)
14 CpaBHMBATH M YIOPSIOYMBATh pallMOHAJIbHBIE YUCIIA
1.5 Okpyriarh uncna
BbINONHATE NPUKUIKY U OLIGHKY pe3yJibTaTa BBIYMCIECHUH, OLEHKY
1.6 3HQYEHUM YHUCIOBBIX BBIPAKCHUN. BBINONHATH JIEUCTBUS €O
CTEIEHSIMU C HaTypaJIbHbIMU MIOKa3aTeIsIMU
17 [IpuMeHsATh MNpPU3HAKM JAEIMMOCTH, pa3jIOkKEHHE Ha MHOXUTENIN
HaTypaJIbHBIX YHCEIl
Pemate  mpakTHUKO-OPUEHTHPOBAHHBIE  3a/laud,  CBSI3aHHbIE  C
OTHOIIIEHUEM BEJIMYUH, IIPONOPLUOHAIBHOCTHIO BEJIMYMH,
1.8 NPOLIEHTaMH, HHTEPIPETUPOBATh pE3yJAbTaThl pELICHUs 3a7ad ¢
y4€TOM OTPaHUYEHUH, CBSI3aHHBIX CO CBOIMCTBAMH paccMaTpPUBAEMbIX
00BEKTOB
2 Anrebpanyeckue BbIpaKeHUs
21 Hcnonp3oBare anreOpanvyeckyr0 TEPMUHOJOTHIO U CHMBOJIHKY,
' MPUMEHSTH €€ B IPOLIECCE OCBOCHMS Y4eOHOT0 MaTepualia
29 Haxomute 3HadueHHss OYKBEHHBIX BBIPAKEHUH TIpU  3aJaHHBIX
3HAYEeHHUSX NTePEMEHHBIX
23 BbimonHATe npeoOpa3oBaHMs LEJNOTO BBIPAXKEHHS B MHOTOUWIEH
MIPUBEIECHUEM MOJIOOHBIX CIIaraéMbIX, pAaCKPhITHEM CKOOOK
BbINOnHATE yMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH U MHOTOWIEHA Ha
2.4 MHOTOWIEH, NPUMEHATh (OpMyJbl KBaJapaTa CyMMBl M KBaJpara
paszHoCTH
OcymecTBIATh pa3aoKEHNE MHOTOUJIEHOB HA MHOXKUTEIH C IIOMOILBIO
2.5 BBIHECEHHMSI 32 CKOOKHM OOILEro MHOXKUTEIIS, TPYIIIUPOBKHU CIAraeMblX,
npUMeHEeHHs (HOPMYJIT COKPALIEHHOTO YMHOKEHUS
26 [TpumeHnsaTh MpeoOpazoBaHUsT MHOTOUICHOB JIJIs PEMICHUS PasTHIHBIX
3a/1a4 U3 MaTeMaTUKU, CMEXHBIX MTPEIMETOB, U3 pealbHON MPAKTHUKU
27 Hcnons30BaTh CBOMCTBA CTENEHEW C HATypaJIbHBIMHU I10KA3aTEISAMU
' JUIs1 IpeoOpa30BaHusl BBIPAXKEHUN
3 YpaBHEeHUs U HEpaBEHCTBA



Pemate nuHEHbIE ypaBHEHUS C OJHOM TEPEMEHHOW, TPUMEHSS

3.1 MpaBUjIa Mepexosia OT UCXOAHOTO YPaBHEHUSI K PAaBHOCHIIBHOMY €MY.
[IpoBepsTS, SIBJISETCS JIM YUCIO0 KOPHEM YPABHEHUS
39 HpI/IMeHHl:'B rpaguuecKkue MeTOAbl IpU  PEUICHUH JIMHEWHBIX
YpaBHEHHUI U UX CUCTEM
33 [TonGupats npuMepsl ap YUCEN, SBISIOMUXCS PEIICHUEM JIMHEHHOTO
YPaBHEHHUS C IByMsI [IE€PEMEHHBIMU
CtpouTth B KOOpAMHATHOM IIOCKOCTH IpauK JMHEHHOTO ypaBHEHHUS C
3.4 JIBYMsSI TIEPEMEHHBIMH; MOJIB3YSICh TPapUKOM, MPHUBOJUTH MPUMEPHI
pelleHNs ypaBHEHUS
35 Pemare cucteMsl 1ByX JTMHEHHBIX YPAaBHEHUH C ABYMs IIEpEMEHHBIMH,
B TOM YHCJIE TpaduuecKu
CoctaBiaTh U pelarh JUHEHHOE YPaBHEHHE WM CUCTEMY JIMHEWHBIX
3.6 YpaBHEHHI 110 YCIOBHUIO 3a[]a4i, HHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3a/1a41 IOJY4YEeHHBIH pe3ynbTaT
4 Koopaunats! u rpapuku. OyHkuuu
N300paxaTh Ha KOOPAMHATHOM HPSAMOM TOYKH, COOTBETCTBYIOILWE
4.1 3aJJaHHBIM KOOpPJMHATaM, JIy4Hl, OTPE3KH, WHTEPBAJIIbI, 3alMCBHIBATH
YHCIIOBbIE IPOMEKYTKH Ha alire0panveckoM s3bIKe
42 OTmeyaTb B KOOpPAMHAaTHOM IUIOCKOCTM TOYKHM 110 3a/JlaHHBIM
KOOpAMHATaM
43 Crpouts rpaduku muHeHHbIX GyHKuuid. CTpouts rpadux QyHKIHH Y
' = [x]
OnwuceBaTh C MOMOIIBIO (PYHKIMH H3BECTHBIC 3aBHCHMOCTH MEXKITY
4.4 BEIMYMHAMU: CKOPOCTb, BpPEMs, PpACCTOSHHUE, LEHY, KOJUYECTBO,
CTOUMOCTb, TPOU3BOIUTENILHOCTD, BpeMsi, 00BEM pabOTHI
4.5 HaxoauTh 3HaueHne GyHKIUH 110 3HAYEHUIO €€ apryMeHTa
[lonumars rpaduueckuii crnoco0 MpeICTaBICHUS M aHaJIM3a
4.6 uHboOpMallMY, W3BJIEKaTh M HWHTEPHPETHUPOBATh HHPOPMALUIO U3
rpadMKOB peasIbHbIX MTPOLIECCOB U 3aBUCUMOCTEM
8 KJIACC
Kon .
HpoBEpsIEMOro IIpoBepsiemble NpeIMETHRIE Pe3yILTATLI 0CBOCHHS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs
pe3yJabTara
1 Yucna u BBIYMCICHUS
Hcnonp3oBaTh  HayallbHBIE ~ TPEACTABICHHUS O  MHOXECTBE
11 JeMCTBUTENBHBIX YHCEIN JUISI CPAaBHEHHSI, OKPYIJICHUS] U BBIYUCICHHA,
n300pakaTh JEHCTBUTENBHBIE YHCIA TOYKAMH Ha KOOPIMHATHOU
IpsIMOI
[IpumeHsTH MOHATHE  apU(PMETUUYECKOTO  KBAJAPATHOTO  KOPHA,
19 HaXOJWUTh KBaJpaTHbIE KOPHHU, HCIONB3YsI TPH HEOOXOAMMOCTH
' KaJIbKYJISTOP, BBIIOJIHATH MPe0Opa3oBaHMs BBIPAXKEHUH, COEpKaIluX
KBaJpaTHbIE KOPHU, UCIOJb3Yysl CBOWCTBA KOPHEN
1.3 Hcnonp3oBarth 3amuck  OONBIIMX ¥ MaJbIX YHCEN C TIOMOIIBIO




JECATUYHBIX Ipo0ei u cTeneHei uncna 10

Anrebpanyeckue BbIpaXKCHUS

2.1

[IpuMeHsTh TOHSATHE CTENEeHH C LEJIbIM I10Ka3aTeleM, BbIIOIHATh
MpeoOpa3oBaHUs BBIPAKEHUH, COAEPKAINIUX CTEMCHH C  IICNIBIM
MOKa3areieM

2.2

BrImonmHATE  TOXACCTBEHHBIE  NMPeoOpa3oBaHMs  PallMOHAIBHBIX
BBIP@KCHHII HA OCHOBE IMpPABUJI JACHUCTBUM HAJ MHOIOWICHAMH |
anreOpanvdecKuMu Ipo0sMu

2.3

PaCKJ'Ia,I[BIBaTB KBaI[paTHBIfI TpéXLIJ'IeH Ha MHOXXUTCIIN

2.4

[TpumensaTh mpeoOpa3zoBaHusl BBIPAKEHUN IS PEIICHHS Pa3JIMYHBIX
3a/1a4 U3 MAaTEMaTUKH, CMEKHBIX IIPEAMETOB, U3 PealbHON IPAKTUKU

YpaBHEeHMs U HEPABEHCTBA

3.1

PemraTe .]'IPIHCIZHBIG, KBaJApaTHbIC YpPaBHCHHUA W pPaAlUOHAJIBHBIC
YpaBHCHU:, CBOAAIIHUECA K HUM, CUCTCMbI ABYX ypaBHCHI/Iﬁ C IBYMA
IICPEMCHHBIMU

3.2

3.3

IIpoBoguTh NpOCTEHMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHMH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
NpeCcTaBIeHUN (YCTaHABIMBAaTh, UMEET JIM YpaBHEHHE WM CHUCTEMA
YPaBHEHUH pElLlEeHUs], €CIIU UMEET, TO CKOJIbKO, U IIpOoYee)

[lepexomuth OT clIOBeCHOH  (QOpMYIHpPOBKM  3amadyu K e
anredpanveckoil MOJIEIH C TMOMOIIBIO COCTABIICHUS YPaBHEHHS WIIU
CHUCTEMBI ypaBHeHI/If/'I, HHTCPIPECTUPOBATH B COOTBECTCTBHUU C
KOHTEKCTOM 33aJ]a4M IOJYYEHHBIN pe3yabTaT

3.4

[IpuMeHATHh CBOWCTBA YUCIIOBBIX HEPABEHCTB JJIsi CPABHEHUS, OLICHKH,
peliaTh JIMHEWHbIE HePaBeHCTBA C OJJHOM MEPEeMEHHON U UX CHUCTEMBI,
JaBaTh  TIpa@UYEeCKyl0  WUIIOCTPALMI0  MHOXKECTBA  PEIICHHUI
HEpPaBEHCTBA, CUCTEMbl HEPABEHCTB

OyHKIMU

4.1

4.2

[lonuMaTh M UCNONB30BaTh (DYHKIMOHAIbHBIE TOHATUS M S3BIK
(TepMUHBL, CUMBOJIMYECKHE OOO3HAUYEHHUsI), OINpPEAENATh 3HAUCHUE
(GYHKIMH MO 3HAYEHMIO apryMEHTa, ONpEeNsATh CBOWCTBA (YHKLIUHU
1o e€ rpauky

Ctpouth rpaduKH AIeMEeHTapHbIX QYHKIHIA Buaa: y =K/X, y =X,

y = X°, Y = |[X|, onuceIBaTh CBOICTBa YUCIOBOW (PYHKIUH MO €&
rpaduxy

9 KUIACC

Kon
NpoBepPsIeMOro
pe3yjabTara

1
11

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

Yucna 1 BEIUUCIIEHUSI

CpaBHI/IBaTL n ynopsaaoduBaTh pPAlMOHAJIBHBIC W HUPpalUMOHAIbBHBIC
qucia

1.2

BreimonHaTs apI/I(pMeTI/ILICCKI/IC HeﬁCTBHH C pallMOHAJIbHBIMU YUCJIaMH,
CcoucTasd YCTHBIC U INMCbMCHHBIC HpI/IéMI)I, BBIITOJIHATH BBIYUCICHUS C




HppaioOHAJIIBHBIMU YK CIIaMU

1.3

14

Haxonuth 3HaueHusi cTeneHed ¢ LENbIMU TOKAa3aTelIsIMU U KOPHEH,
BBIYHUCJIATH 3HAUYCHH S YHUCJIOBBIX Bblpa)KeHI/Iﬁ
OprrJISITb IIGfICTBPITeJIBHBIG 4qucia, BBIIIOJHATH HpI/IKI/II[Ky pCSYHBTaTa
BBIYMCIICHHH, OIEHKY YMCIIOBBIX BBIPAXKEHUN

YpaBHEeHMs U HEPABEHCTBA

2.1

2.2

Pemate  nuHEHHBIE W KBaApaTHBIE YpaBHCHWs, YpaBHEHUS,
CBOJISIIUECS K HUM, IPOCTEHIIIHE TPOOHO-PAIIMOHAIILHEIC YPABHCHHUS
Pemate cucteMbl IBYX JIMHEHHBIX YPaBHEHUH C IBYMS MePEMEHHBIMU
U CUCTEMBI JIBYX YpaBHEHUH, B KOTOPHIX OJJTHO YPAaBHEHHUE HE SBIISICTCS
JIMHEHHBIM

2.3

Pemate TekcTOBBIE 3a7auM anredpanvyeckuM CHOCOOOM C MOMOIIBIO
COCTABJICHUS YpPAaBHEHMS WIM CHCTEMBI JBYX YPaBHEHHU C JBYyMs
[IEpEMEHHBIMU

2.4

2.5

2.6

IIpoBoguTh npOCTEMIIME HCCIENOBaHWS YPAaBHEHUH U CUCTEM
ypaBHEHHH, B TOM 4YHCI€ C TPUMEHEHHEM TpaduuecKux
NpECTaBICHUN (Hanmpumep, yCTaHaBIMBATh, UMEET JIM YPaBHEHUE WU
CUCTEMAa YPaBHEHUH pELLEHUs], €CJIU UMEET, TO CKOJIBKO)

Pemrate JINHEIHHBIC HCPABCHCTBA, KBaApaTHBIC HCPAaBCHCTBA,
I/1306pa)KaTL pEeICHUEC HCPABCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aI1MChIBaThb
PEIICHUC C TTIOMOIIIBIO CUMBOJIOB

Pemate cucTeMBl JIMHEHHBIX HCPaBCHCTB, CHCTCMbl HCPABCHCTB,
BKIIFOYAKOIIKUE KBAaJApPaTHOC HCPABCHCTBO, I/1306pa)KaTB PCUICHUC
CUCTCMblI HCPABCHCTB Ha YHCIIOBOM HpﬂMOﬁ, 3alMUCbIBATh PCUICHUEC C
IIOMOIIBO CMMBOJIOB

2.7

3.1

Hcnosnp30BaTh HEpAaBEHCTBA MPU PEIICHUH Pa3IMYHbIX 3a1a4
OyHKIUU

PacniosnaBath  (QyHKIMM  W3y4eHHBIX  BUJOB.  Iloka3biBaTh
CXEMaTHYECKH PACIIOIOKECHUE Ha KOOPAMHATHOM TIOCKOCTH rpaduKoB
¢byukuuii Buga: y=kX, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot
3HaYeHUH K0I()(OUITMEHTOB, OMMCHIBATH CBOWCTBA (DYHKITHIA

3.2

Iloka3biBaTh CXEMAaTHYECKH PACIOJIOKEHHE Ha KOOPAUMHATHON
TUTOCKOCTH TpaduKoB GyHKIWH Buma Y = VX, Y = [X| U ommCHIBaTh
cBOMCTBA (PyHKITHIA

3.3

Crpoutb M M300paxkaTh CXeMaTH4YeCKH TIpadUKu KBaIPaTHUHBIX
(GyHKIUH, ONMCHIBaTH CBOMICTBa KBaApaTUYHBIX (QYHKUMH 1O UX
rpadukam

3.4

4.1

Pacnio3HaBaTh KBaJpaTuuHyi0 (QYHKIMIO TO (opmyie, HNPUBOAUTH
IpUMEpbl KBaJpPaTHUHBIX (DYHKIUH M3 peasbHOW XU3HH, (U3MKH,
reoMeTpUn

Apudmernueckas U reoMeTpUyecKas Iporpeccuu

PacnioznaBath apudMeTnyeckyro U reoMeTpUUYECKYIO MPOTPECCHH TTPH
pa3HbIX cII0co0ax 3alaHus

4.2

BBINONHATE BBIUMCIEHUS C HUCMOJNb30BaHUEM (QOpMyN N-TO YJIeHa
apu(MeTHUyecKoil U reoMeTpUUECKON MPOTrpeccHii, CyMMbl MEPBHIX N
YJICHOB

4.3

I/I306pa>1<aTL YICHBI MTOCICAOBATCIBHOCTH TOYKAMU Ha KOOp,Z[HHElTHOﬁ



IIJIOCKOCTH

4.4

Pemarp 3amaun, cBsi3aHHBIE C YHCIOBBIMHU IOCIIEIOBATEILHOCTIIMH, B
TOM 4MCI€ 3aJadyd U3 peaJbHOW JKU3HM (C HCIOJIb30BAaHUEM
KaJIbKYJSITOpa, HU(POBBIX TEXHOJIOTHUH)



IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
1 Yucna v BBIYMCICHUS
JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEPEX0]] OT OAHOM (OPMBI 3alUCH
11 npobeit x apyroii. IloHsTHE palMOHANBHOTO 4YHCIA, 3alWCh, CPaBHEHUE,
YIOPSAOYMBAHUE PALIMOHATIBHBIX YUCEI
12 Apudmerndeckue IeMcTBUS ¢ pallMOHANbHBIMM YnciIaMu. Pemienue 3anayu u3
peanbHON MPAaKTUKU Ha YacTH, HA IpOOH
13 CreneHb C HaTypalbHbIM IIOKa3aTeJeM: OIIpeJelieHHe, NpeodpazoBaHKe
BBIPA)KEHUI Ha OCHOBE OIPEICIICHNS, 3aUCh OOJIBIINX YUCEll
14 [IponeHTsl, 3amuch MPOLEHTOB B BHJE JIpOOH U JIpoOH B BHJIE MPOLEHTOB.
Tpu OCHOBHBIE 3a/1a4 HA IPOLIEHTHI, PEILICHUE 3a/1a4 U3 PEaJIbHOU ITPAKTUKU
15 [IpuMeHeHHEe TNPU3HAKOB  JEIMMOCTH, Pa3JIOKEHHE Ha  MHOXKHUTEIH
HaTypaJIbHbIX YUCEl
16 PeanbHple  3aBUcMMOCTM, B TOM  4Mcle MpsMas U oOpaTHas
IPONOPLUOHAIBHOCTH
2 AnreGpanyecKue BhIPaKECHH
21 ITepeMeHHBIE, YUCIIOBOE 3HAYEHUE BBIPAXKECHUS C IepeMeHHOU. JlomycTumble
3HAUEHUs IEPEMEHHBIX
29 [IpencraBiaeHre 3aBUCUMOCTH MEXIy BEJIWYMHAMH B BUAe (OPMYIIbI.
Beraucnenus mo ¢popmynam
23 [IpeoOpa3oBanne  OYKBEHHBIX  BBIPAKCHHM, TOXKICCTBEHHO  paBHBIC
BBIPAKCHUS
2.4 CBolicTBa CTENIEHU C HATYPAJIBHBIM [10KA3aTEIEM
25 OpnnHowieHbl U MHOrousneHsl. CreneHp MHorowieHa. Clio)keHHE, BBIUUTAHUE,
YMHOXEHHE MHOTOYJIEHOB
26 DopMysbl COKPAIEHHOIO YMHOKEHUS: KBaJpaT CyMMBbI U KBaJlpaT pa3HOCTH.
Popmysa pa3HOCTH KBaJpaToB. Pa3inokeHne MHOIOWIEHOB HA MHOXKUTEIN
3 YpaBHeHUS
31 VYpaBHeHHE, KOpEHb YPaBHEHNs, NpaBuIa peoOpa3oBaHusl ypaBHEHUS,
PaBHOCHUJIIBHOCTb YPAaBHEHUN
3.2 JIuneliHoe ypaBHEHUE C 9I[H0171 nepeMe}iHoﬁ, YUCJIO KOpPHEW JIMHEWHOIO
YpaBHEHUS, PELICHUE JIMHEHHBIX YpaBHEHHUM
33 CocraBnenue ypaBHevHI/Iﬁ [0 YCJIOBHUIO 3a/1auM. PelieHue TEeKCTOBBIX 3a/ay C
MIOMOUIbIO YPaBHEHUI
3.4 JluneliHOE ypaBHEHUE C IByMsl IEPEMEHHBIMH U ero rpaduk
Cucrema JByX JHMHEWHBIX ypaBHEHUH C JABYMsl I€pEeMEHHbIMH. Pemienue
3.5 CUCTEM YpaBHEHHH criocoOOM MOoJACTaHOBKH. I[IpuMepsl pelieHus TeKCTOBBIX
3a/1a4 C MOMOIIbIO CUCTEM YPaBHEHUI
4 Koopaunats! u rpaduku. ®yHKIMN
4.1 KoopanHara Touky Ha npsiMoi
4.7 qHCHO]ELIe IIPOMEXKYTKH. PaccTossHMe Mekay NByMs TOUKaMU KOOpPJIWHATHOMN
npsIMOM
4.3 [IpsimoyrosnpHas cucrema koopauHat, ocu OX u Oy. Abcuucca U opJauHaTa



TOYKH Ha KOOp,HHHaTHOfI IIJIOCKOCTH

[Tpumeps! rpadukoB, 3amaHHbBIX (Gopmyrnamu. UTeHune rpadukoB peaabHBIX

4.4 .
3aBHCUMOCTEH
4.5 [onsarue ¢pynkuuu. ['papuk ¢pynkunu. CroricTBa GyHKIHIA
4.6 Jlunetinas pynkus, e€ rpaduk. ['padux Gynkum y = [x|
47 Fpa(lmqecEcoe pELICHUE JIMHEWHBIX YPABHEHHM M CUCTEM JIMHEHMHBIX
ypaBHEHUH
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
1 Yucna u BIYMCICHUS
11 KBagpatHbiii kopeHb u3 uucna. llonsTe 00 uHppanMOHAIBHOM 4YHCIIE.
JlecaTUYHBIC TPUOJIMKESHUST UPPALMOHATBHBIX YHCEIT
CpoiicTBa apu(METHUECKUX KBaJIpaTHBIX KOPHEH W WX NPUMEHEHHE K
1.2 peoOpa30oBaHUIO YHUCIIOBBIX BBIPAKEHUN U BBIYMCICHUSAM. JeHCTBUTENbHbIE
qrcia
1.3 Crenens C 1eNbIM TTOKa3zareneM U e€ cBoiicTBa. CTaHaapTHas 3alUCh YHCIIa
2 AnreOpandyecKkue BhIpaKCHUS
2.1 KBaapaTHblil TpEXwieH, pa3ioKeHue KBaIpaTHOrO TPEXUIeHa Ha MHOKUTEIN
2.2 Anrebpanyeckast 1poOb. OCHOBHOE CBOMCTBO anredbpandeckoi apodu
2.3 Crnosxenue, BBIYMUTaHHUE, YMHOXKEHUE, JIeJICHHE alre0panyeckux Ipooeit
2.4 PanrioHanbHbIE BRIp@KEHUS U UX TIPEOOpa30BaHUe
3 YpaBHEHUS U HEPAaBEHCTBA
31 KBanpatHoe ypaBHeHue, Qopmyna KOpHEH KBaJApaTHOTO ypaBHEHUS.
Teopema Buera
3.2 Perienue ypaBHeHM, CBOJSAIIMXCS K IUHEWHBIM U KBaIPaTHBIM
3.3 [Tpocreiinume ApoOHO-pallMOHATIbHbBIE YPaBHEHUS
I'paduueckas uHTEpHnpeTalus ypaBHEHUN € ABYMS NEPEMEHHBIMH U CHUCTEM
3.4 JIMHEWHBIX YPAaBHEHUH C JBYMs IepeMeHHbIMU. [IpuMepsl pemenus cucrem
HEJIMHEHHBIX YpaBHEHUH C IByMs EpEeMEHHBIMU
3.5 Pernienune TeKCTOBBIX 3aJ1au aJlreOpandeckuM crocoOom
3.6 YuncaoBbie HEPAaBEHCTBA U MX CBOWCTBA
3.7 HepaBeHCTBO ¢ 01HOM ITEpeMEHHON
3.8 PaBHOCHIIBHOCTD HEPABEHCTB
3.9 JInneliHbpIe HEpAaBEHCTBA C OJJHOM EPEMEHHOU
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepEeMEHHOM
4 DOyHKIIUA
41 Ilonatue ¢ynkuun. OOnacTe ompeAereHUs U MHOXKECTBO 3HAYCHHUH
¢bysakuu. CriocoObl 3aJaHus PYHKIMMA
4.2 I'paduk pynkuuu. YreHne cBONCTB GyHKINH 10 €€ rpaduxy
4.3 [Ipumeps! rpadukoB GYHKIIHMA, OTpaXKaroIIUX pealbHble IPOLECCHI
44 OyHKIMN, OMUCHIBAIONIME TPSIMYI0 W OOpaTHYI IPOMOPIMOHATBHEIC

3aBUCHMMOCTH, UX Fpa(bI/IKI/I



4.5

OyHKIMU Y =X Y = X?

4.6 Oynknuu Y = [x, y = |x]|
4.7 I'paduaeckoe pereHue ypaBHEHUH U CUCTEM YPaBHCHHM
9 KUIACC
Kon IIpoBepsieMblii 3JIeMEHT COAePKAHUA
1 Yucna u BBIYKUCIECHUS
11 PannonanbHple 4Mclla, MppalMOHAIbHBIE YMCIA, KOHEYHbIE U OECKOHEUHbIE
JECATUYHBIE JPOOH
MHOXeCTBO AeHCTBUTEIBHBIX YUCEN, IEHCTBUTEIbHbIC YUCIA KaK OECKOHEUYHbIE
19 JecaTu4Hble ApoOu. B3auMHO 0JJHO3HaYHOE COOTBETCTBUE MEXY MHOXKECTBOM
JEHCTBUTENBHBIX YKCEN U KOOPAUHATHOM npsMoil. CpaBHEHHE 1€ CTBUTENIBHBIX
qucel
1.3 Apudmernueckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMU YU CIAMU
W3mepenus, npubIMKeHus, OLleHKU. Pa3mepbl 00bEKTOB OKpY’KaIOIIEro MUPA,
14 JUINTEIBHOCTh IPOLIECCOB B OKpyxkaromeM wmupe. [IpubnmxénHoe 3HaueHue
BEJIMYMHBI, TOYHOCTh Npubmmxkenus. Okpyrinenue yucen. IIpukuaka u ouneHka
pe3yabTaTOB BHIYHUCICHUIN
2 YpaBHEeHUs U HEpaBEHCTBA
2.1 YpaBHEHHUsI C OHON TEpEMEHHON
2.2 JluneliHoe ypaBHeHue. Perienne ypaBHeHU, CBOISAIMXCS K IMHEHHBIM
2.3 KBanpaTtHoe ypaBHeHue. Perienue ypaBHeHHH, CBOJIAIIMXCS K KBaIpaTHbIM
24 BI/IKB?z[anTHoe ypaBHeHze. [Ipumepsl pemieHus ypaBHEHMH TpeTbedl u
4eTBEPTOH CTENeHe! pa3IoKEHHEM Ha MHOKUTEITH
2.5 Pemenne npoOGHO-paliMOHaIbHBIX YPaBHEHUN
2.6 Cucremsl ypaBHeHUH
2.7 YpaBHeHUeE ¢ ABYMsI IEPEMEHHBIMU U €ro Tpaduk
2.8 Penienue cuctem JBYX JIMHEHHBIX YpaBHEHUH C IBYMs EPEMEHHBIMU
29 PemeHUI/Ie CHCTEM JIByX ypaBHEHMH, OJHO M3 KOTOpBIX JIMHEWHOe, a Jpyroe —
BTOPOU CTETIEHU
2.10 I'paduueckas HHTEpIIpETAIINS CUCTEMBI YPaBHEHUH C ABYMS IEPEMEHHBIMA
211 Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoooM
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 PelieHre MTMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU
2.14 Peuienne cucteM JTMHENHBIX HEPABEHCTB C OJHOU IEPEMEHHOU
2.15 KBanpaTHble HEpaBEHCTBA
216 I'paduueckas mHTepnperalyss HEPaBEHCTB M CHUCTEM HEPABEHCTB C JBYMs
IepEMEHHBIMH
3 OyHKITUN
31 Ksanparuunas ¢ynknus, e€ rpadpuk u cpoiictBa. [lapabGona, KOOpIUHATHI
BEPIINHBI TapaboIIbl, OCh CAHMMETPUH TTapadoITbI
3.2 I'padukn Gynkimii y=Kx, y=kx+b u ux coiicra
3.3 I'paduku Gpynkumii y=k/X, y = X° 1 ux cBoiicTBa




3.4

I'padpuku GyHKIMI , 1 UX CBOMCTBA

4 YucnoBble IOCIEN0BATENBHOCTH

41 Onpenenenue U crnocoObl 3aJaHUs YUCIOBBIX IOCIENOBaTeNIbHOCTEH. 3agaHue
MOCIIE0BATEIFHOCTH PeKYpPPEeHTHOU hopmyIioit U popmysoii N-To dieHa

42 Apudmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apuMeTHUECKOH
IIPOrPECCUH, CYMMBI IIEPBBIX N WICHOB

43 I'eomerpuyeckas mporpeccuss. Popmynsl N-r0  WIEHa T'EOMETPUYECKON
IIPOIPECCUH, CYMMBI IIEPBBIX N YWICHOB

44 N3o0pakeHre 4WiIeHOB apu(METHUYECKOM ¢ TEeOMETPHUYECKOW TMPOrpecCcHid
TOYKaMU Ha KOOPJAMHATHOM IIJIOCKOCTH. JIMHEHHBIN U 3KCIIOHEHIIMAIbHBIM POCT

4.5 C1o’kHbIE POLIEHTHI




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
olepanuy HaJ MHOXKECTBAMHM; YMCHHE OIIEPUPOBATh IOHATHIMMU:
rpad, cBs3HBIH rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHe MHOXKECTB
JUIsL OTIMCAHMS PEAIBHBIX IIPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33134
U3 Jpyrux y4yeOHBIX MPEAMETOB

VYMmenune OIICpHUPOBAThH IMOHATHUAMU: OIPCACICHUE, aKCHMOMaA, TEOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH
BbICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHATHSAMHU: HATypajJbHOE YHCIO, MPOCTOE M
COCTaBHOE YMCIIO, JEJIUMOCTb HATypaJIbHbIX YHCEJI, IPU3HAKU
JETUMOCTH, II€JI0€ YHCJIO, MOAYJIb YHCIA, OOBIKHOBEHHAs ApOOb M
JecsITHYHas IpoOb, CTAaHIAPTHBINA BUJ YHCIA, PallMOHAIBHOE YHUCIIO,
UppalMOHAJILHOE YHUCJIO, apu(METUUYECKUIl KBaJpaTHBI KOpEHb;
YMEHUE BBINOJHATH JEHUCTBUS C  YHUCIAMH, CpPaBHUBATb U
yIOpSAIOYMBATh YHUCHA, NPEICTaBIATh YHCIa HAa KOOPAWHATHOMN
NpsIMOM, OKPYIJIATH YHUCIIA; YMEHHUE JENaTh MNPUKUAKY U OLCHKY
pe3yJibTaTa BEIYMCIEHUN

YMeHHe onepupoBarh MOHATUAMM: CTEIEHb C LEIBIM II0KAa3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIH KOpEHb, MHOTOWIEH, ajlreOpandeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHON CTENeHU
0oJbIlle €AMHULBI; YMEHHE BBINOJHATH pacu€rbl Mo (opmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPQ)KCHUI C KOPHSAMM, Pa3j0KEHHE MHOIOYJIEHA HAa MHOYKWTEIH, B
TOM YHCJIE C MCIIOJIb30BaHUEM (OPMYJI Pa3HOCTH KBAJApaToB H
KBaJpaTa CyMMBI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUAMU: YACIOBOE PABEHCTBO, YPaBHEHHE C
ONHOM IIEPEMEHHOM, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE UM KBAaJAPATHHIE ypaBHEHUS,
IpOoOHO-pallMOHATIbHBIE YPAaBHEHUS C OJHON NEepeMEHHOW, CHCTEMBI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JIPOOHO-paAIlMOHAIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PEIIECHNUHN 3a]1a4 U3 JIPYrux MpeaMeETOB
U TPAKTUYECKHUX 3a7a4; YMEHHUE MHCIIOIb30BaTh KOOPAMHATHYIO
NPSMYI0O ¥ KOOPJAMHATHYIO IJIOCKOCTh JUISI M300pa)KeHHsI pelIeHUi
YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLUS, rpaduK GYyHKIHUU, HYIU
¢byHKIUY, MIPOMEXYTKH 3HaKOIIOCTOSIHCTBA, MIPOMEXYTKH
BO3pacTaHMs, yObIBaHUS, HaWOOJbIIEE M HAUMEHbIIee 3HAYCHUs
GyHKIIY; yMEHHE OIepupoOBaTh MOHSITUSIMU: npsimast
PONOPIMOHATIBHOCTh, JMHEWHasT (YHKIUS, KBaJpaTu4yHas (QyHKIMS,



oOpaTHass TPOMOPIMOHATBLHOCTH, Iapaboiyia, TUrepOosa; yMEHHE
CTpOUTH TpapuKu PYHKIUH, UCIIOTB30BATh I'PadUKHU JJIS ONIPEaCIICHUS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, JJIS peIIeHHs 3a1ad U3 APYTuX
y4eOHBIX TPEJAMETOB U peaJbHOW JKM3HM; YMEHHE BBIPAXaTh
(dbopMyIamMH 3aBUCHMOCTH MEKAY BETHYHMHAMHU

Ymenue OIepupoOBaThH HOHSITUSIMHU: MIOCIIEZI0BATEIBHOCTb,
apupMeTHyeckass M TEOMETpUYecKas  IPOrPECCHH;  YMEHHUe
WCIIOJIb30BaTh CBOMCTBA MOCJENI0BATENBHOCTEH, (HOPMYIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3a/ad, B TOM YHCJE 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U pealbHOU KUIHU

YMeHue pemiaTh 3aaud pa3HbIX THUIOB (B TOM 4YMCJE Ha HPOLEHTHI,
JOJY M 4YacTH, JBUXKEHHE, padOTy, LIEHYy TOBApOB MU CTOMMOCTh
MOKYIOK U yCIIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
CeMeWHbIMU  (MHAHCAMM); YMEHHME COCTaBISATH  BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA M CHUCTEMbl II0 YCJIOBHUIO  3a/Jayu,
UCCIIeI0BaTh IOIYYCHHOE PEIICHUE U OLEHHBAThH MPABIONOAOOHOCTH
IIOJIyYEHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh HNOHATHAMM: (GUrypa, TOUKa, OTPE3OK, Mpsmasd,
Jyd, JIOMaHasi, yroj, MHOTOYTOJIbHHUK, TPEYTOJIbHUK, PaBHOOEIPEHHBIN
U PAaBHOCTOPOHHMH TPEYTOJILHUKH, INPSMOYTOJIBHBIA TpPEYTrOJIbHUK,
Me/iraHa, OMCCEKTpUca M BBICOTA TPEYrOJbHHMKA, YETHIPEXYTOJIBHUK,
napajuieliorpaMMm, poM0O, IpPSMOYTOJbHHMK, KBajpar, Tpareuus;
OKpY>KHOCTB, KPYT, KacaTelbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢urypamMu; ymMeHue pemarb 3aiadd, B TOM YHCJIE U3 TOBCETHEBHOM
KHU3HH, Ha HAXOXKIACHHUE T'€OMETPHUYECKUX BEIWYMH C MPUMEHEHHEM
M3Y4YEHHBIX CBOMCTB GUryp U (HhakToB

10

11

12

YMeHne omnepupoBaTh IOHITHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; IapalIeIbHOCTh M IEPIECHIUKYIAPHOCTDh NPIMBIX,
Yroa MeXAy MNpsAMBIMHM, NEPIECHANUKYISAP, HAKIOHHAs, IPOEKIUs,
nojobue ¢puryp, noJo0HbIe TPEYrOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHE DPACIO3HABATh PABEHCTBO, CUMMETPHUIO U
nojobue ¢uryp, napamienbHOCTh U MEPHEHIUKYIIPHOCTh MPSMBIX B
OKPY’KAIOILIEM MUDPE

YMeHue omnepupoBaTh TOHATUAMH: JUIMHA, PACCTOSHUE, YTOJ
(BenmMuyMHA yria, CHHYC U KOCHUHYC yIJia TPEYrojbHHKA), IJIOMIA/Ib;
yYMEHHUE OIEHUBATh Pa3MeEphl NMPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE TMPUMEHATh (OPMYIbl TMEepUMETpa U  IUIOIMIATU
MHOTOYTOJIBHUKOB, JIIMHBI OKPY>KHOCTH M TUIONIAAU Kpyra, oobema
NPSIMOYTOJIBHOTO MapaJUIeNIeNUela; YMEHUE MPUMEHSITh HPU3HAKU
paBEHCTBa TPEYTrOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJIbHHKA,
teopemy Iludaropa, TpUTOHOMETPHUUECKHE COOTHOIICHUS IS
BBIYMCIICHUS JUIMH, PACCTOSTHUM, IUTONaAeH

YMmenue wuzo0paxarb IUIOCKHE (UIrypel W UX KOMOMHAIIWH,
MPOCTPAHCTBEHHBbIE (UTYPbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY WJIU
CHUMBOJIBHOMY OIMCAHHUIO

13

YMmenue OIICpHUPOBATH IOHATHUAMMN: IpsAMOYTOJIbHaA cucrema
KOOpAHHAT, KOOPAWHAThI TOYKHU, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMTPOU3BCACHUC BEKTOPOB,



YMEHHE HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI ISl NPEACTABICHUS
JaHHBIX W pEUIeHUs 3aJad, B TOM 4YHCIE M3 JAPYrHMX Y4eOHBIX
IIPEIMETOB U PEAJIbHOM JKU3HH

14

15

16

YMeHue onepupoBaTh IMOHATUSAMHU: CTOJIOMKOBBIE M KPYrOBbIE
IMarpaMMbl,  TaOMUIBL, cpenHee  apudmMeTHyeckoe, MeauaHa,
HauOoJiblllee M HAaUMEHbIIEe 3HAYEHHUs, pa3Max 4YHUCIOBOr0 Habopa;
YMEHUE  U3BJEKaTh, HHTEPIPETUPOBATH H  NPEoOpPa3OBBIBATH
uHbOpMalLMIO, MPEJICTABICHHY0 B Taliuuax M Ha JuarpaMmax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU PEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBI B
OKpY’KaIOIllEM MUpE

YMeHue onepupoBaTh IMOHATHSAMU: CIy4YalHbIA ONBIT (CIy4alHbBIN
IKCIICPUMEHT), JJEMEHTApHOE COOBITHE (JIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAWUTb BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU COOBITHSIMHM; YMEHHE pEellaTh
3a/la4y METOJIOM OPraHHW30BaHHOTO TMepedopa M C HUCIHOJIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHE OLICHMBATb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHPE U B KU3HU;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C
3aKOHOM OOJIBILINX YUCEJI U €r0 POJIbIO B MACCOBBIX SIBJICHMSIX

YMeHue BBIOMpPATh TOIXOISIIMNA W3YYCHHBIM METON IS PEUICHHS
3a7a4M, MPUBOAUTH MPUMEPbl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJAE U KU3HU, PACIIO3HABATH MPOSBIECHUE 3aKOHOB MATEMATUKHU B
HUCKYCCTBE, OIHUCHIBATh OTJEIbHBIE  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYCHHBIE B XOJI€ Pa3BUTHS MAaTEMAaTHUKU KaK HAyKW, MPUBOJIHTH
MPUMEPBI MATEMATUYECKUX OTKPBITUHA U UX aBTOPOB B OTEYECTBEHHOM
Y BCEMUPHOU UCTOPHH




INEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Yucia v BBIYUCIICHUS
1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HENbIX YHCEel
12 OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHBIE
MIEPUOINYCCKHE IPOOH
13 Panmonanbupie  ymucna. ApU(QMETHYECKHE ONepalud C PaluOHATbHBIMU
YUCIAMHU
14 JleiicTBuTenpHbie YHcla. ApUPMETHYECKHE OIEpaliu C JIeHCTBUTEIBHBIMU
YUCIAMHU
15 [TpubnmxEnnbie BBIMMCIICHHA, TNpPaBWIA OKPYIICHWS, NPUKHIKA M OLCHKa
pe3yJsibTaTa BEIYUCICHUN
2 AnrebpanuecKue BHIPAKCHHS
2.1 bykBeHHbIE BbIpakeHUs (BBIPAXKEHUSI C IEPEMEHHBIMHU )
29 Crenenp ¢ uenbiM mokasareneM. CTENeHb C palMOHAJIbHBIM I10Ka3aTeJIeM.
CaoiicTBa cTENEHU
2.3 MHorousIeHbI
2.4 Anrebpanyeckas ApooOb
25 Apudmernaeckuit KOpEHb HaTypaJabHON CTEIICHU. HevictBus c
apuQMEeTHUECKUMHU KOPHSIMH HAaTypalbHON CTETIEHH
3 YpaBHEHHs 1 HEpAaBEHCTBA
31 Lensie n IpoOHO-paloHalbHbIe ypaBHEHUA. CHCTEMbl U COBOKYITHOCTH
ypaBHEHUH
39 Hensle u apoOHO-panmoHanbHble HepaBeHCTBA. CHUCTEMBI M COBOKYIHOCTHU
HEPABEHCTB
3.3 Pemenune TekcTOBBIX 33124
4 UucnoBsle noCae10BaTENbHOCTH
4.1 TTocienoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
492 Apudmernueckass U reomerpuueckas mnporpeccun. dopmyna  CIOXKHBIX
IIPOLIEHTOB
5 OYHKIIH
OyHknusg, crnocoObl 3amaHus ¢yHkuuu. [paduxk ¢yHknuu. Oobmacts
OTpeNieNIeHus] U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxiuu. [IpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTHM (PyHKUIMHU. MakcUMyMbl M
MUHUMYMBbl (yHKIMH. Hanbosbiiee M HauMeHbllee 3HaueHHEe (YHKIMU Ha
IIPOMEXKYTKE
6 KoopanHatsl Ha IPSIMON U MIJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHuK
7.3 MHOroyrojasH1UKu




7.4

OKpY>KHOCTb U KPYT

7.5 W3mepenne reoMeTpruIecKuX BETHYUH
7.6 BekTopbl Ha TIIOCKOCTH
8 BeposiTHOCTh U CTaTUCTHKA
8.1 OnucarenbHasi CTAaTUCTHUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 ['padmr




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOLLECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

* Matematuka. Anredpa: 8-if kiacc: 6a30BbIi ypoBeHb: YUeOHHK; 16-€ u3nganue, nepepadoranHoe, 8 knacc/ Makapsraes 10.H., Munarox
H.I'., HemkoB K.W. u np.; mox penaknueit TensikoBckoro C.A., AkunonepHoe o6mectBo «M3narensctBo «lIpocBemenuey

» Marematuka. Anrebpa: 9-i kinacc: 6a30BbIi ypoBeHB: yueOHUK; 15-¢ u3nanue, nepepadorannoe, 9 kinace/ MakaperueB FO.H., Muniok
H.I'., HemkoB K.W. u np.; mox penakiueit TemsikoBckoro C.A., AknnonepHoe oomectBo «M3narensctBo «IIpocBenienne

» Marematuka. AnreOpa: 7-i kinacc: 6a30BbIi ypOBeHB: yueOHUK; 15-¢ u3nanue, nepepadorannoe, 7 kinace/ MakaperaeB FO.H., Muniok
H.I'., HemkoB K.W. u np.; mox penakiueii TemsikoBckoro C.A., AknnonepHoe oomectBo «M3narensctBo «IIpocBenienne»






