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HOACHUTEJIBbHAA 3AIIUCKA

AureOpa sBJISICTCS OJHMM M3 OIOPHBIX KYPCOB OCHOBHOTO OOIIEro OOpa3oBaHMs: OHA
06GCHCLH/IBaeT HU3YUCHUC APYIrUX JUCHUIIIIMH, KaK CCTCCTBCHHO-HAYYHOI'O, TAK U TYMAaHUTAPHOT'O
IIUKJIOB, €€ OCBOCHHE HEOOXOAUMO IS TIPOJIOJKCHUST 00pa30BaHMsI U B TIOBCEHEBHOW KHU3HH.
PasButne y o0OydYarommxcsi HAy4dHBIX TPEACTABICHUH O TPOUCXOXKICHUM M CYIIHOCTH
anreOpanyecKkux aOCTpaKIHid, CrocoOe OTpaKEHUS MATEeMaTHYeCKOH HAayKoW SBICHUH U
IPOIIECCOB B TPUPOAEC M OOLIECTBE, POJU MATEMaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM
MO3HAHMWU U B TNPAKTHKE CHOCOOCTBYET (OPMHUPOBAHUIO HAYYHOI'O MHPOBO33PEHHUS U KAUeCTB
MBITIUICHHSI, HEOOXOMUMBIX ISl aJanTalii B COBpeMEHHOM ImdpoBoMm oOmectBe. M3yuenue
anreOpbl 00ecrieunBacT pa3BUTUE YMEHUS HAOJIOIaTh, CPABHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTUYHOCTH MBIIIJICHUA, CHOCOGHOCTI/I APryMCHTHPOBAHHO 000CHOBLIBATh CBOU
JEUCTBHUS U BBIBOJIbI, GOpMYIUpOBaTh yTBEpKAeHUs. OcBoeHHE Kypca anreOphl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYalolUMXCa: OHHM HCHOJB3YIOT HeAYKTUBHBIE U
MHIYKTUBHBIE PACCyXIEHUs, 0000IIeHNEe U KOHKPETH3aIMio, abCTparupoBaHWE M aHAJIOTHIO.
OOyuenue anreOpe mpeanoyiaraeT 3HAYUTEIBHBIA OO0BEM CaMOCTOSTEIBLHOW IEITEIBHOCTH
o0yyaromuxcs, IO3TOMY CaMOCTOSTEIbHOE pELICHHE 3a7ad  SBJSIeTCs — peaju3alueit
ACATCIBbHOCTHOI'O IMPpUHIMNIIA o6yquH51.

B crpykrype mnporpammbl y4eOHOro Kypca «AjredOpa» sl OCHOBHOTO OOIIEro
00pa30BaHUsI OCHOBHOE MECTO 3aHHUMAIOT COJEP)KATEIIbHO-METOAMYECKue JUHUM: «Yucna u
BBIUUCIICHUS», «ANTeOpandecKre BBIPAKCHUS», «YpAaBHEHHS W HEPaBEHCTBa», «DyHKIHM».
Kaxxnas U3 3THX colepiKaTeIbHO-METOAMYECKUX JIMHUN pa3BUBACTCS HA MPOTSHKECHHU TPEX JIET
U3yUYeHHs Kypca, B3aUMOJICHCTBYS C APYIMMHU €ro JIMHUSMHU. B Xone n3yueHus yueOHOTO Kypca
00yJaroImuMCs IPUXOAUTCS JIOTHIECKH PACcCYKAATh, HCIIOJIB30BaTh TEOPETHKO-MHOKECTBECHHBIH
s3bIK. B CBSI3M € 3TUM B IporpamMMy y4eOHOTO Kypca «Anredpay BKIIFOYCHBI HEKOTOPhIE OCHOBBI
JIOTHKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3Jeiax MaTeMaTHYecKOoro oOpa3oBaHUS H
CHOCOOCTBYIOIIME OBJAJICHUIO OOYYAIOUIMMHUCS OCHOB YHUBEPCAIBHOTO MATEMAaTHYECKOTO
a3bika. ComepKaTeIbHON U CTPYKTYPHOM OCOOCHHOCTBIO Y4eOHOTro Kypca «Anredpay» sBiseTcs
€ro NHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nMHMM «YWcCna W BBIYUCICHHS» CIY)KUT OCHOBOW JUIS JAJbHEHIIETO
HU3YyUCHUA MATCMATUKU, CHOCOGCTByeT Pa3sBUTHUIO Y 06yqafomnxc;1 JJOT'MYCCKOI'0 MBIIJICHNA,
(i)OpMI/IpOBaHI/IIO YMCHHA IIO0JIB30BATHCA aJIr'OPUTMaMH, a TAKKE HpI/IO6peTCHI/II-O MPAKTHYCCKUX
HaBBIKOB, HEOOXOJUMBIX ISl MMOBCETHEBHON XHM3HH. Pa3BUTHE MOHATHS O YHCJIE HA YpPOBHE
OCHOBHOTI'O 06H.ICFO 06pa3OBaHI/Iﬂ CBA3aHO C pallMOHAJIbHBIMU W HPPAlUOHAJIbHBIMU YUCIIAMH,
(hopMHUpOBaHHEM TMPEACTABICHUN O JEUCTBUTEIBHOM YHCIIC. 3aBEepIIEHNE OCBOCHUS YHCIOBON
JVMHUHA OTHECEHO K CpelHEMY o01ieMy 00pa30BaHUIO.

Conepkanue JAByX anreOpamdecKux JHHHM — «AJreOpanyeckue BBIPOKEHUS» U
«YpaBHEHUSI W HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHPOBAHUIO Yy  OOYYaIOLIMXCS
MAaTeMaTU4CCKOIro ariiapara, H€O6XOI[I/IMOFO IJid pelICHUA 3aJa4 MATCMATHUKHU, CMCKHBIX
MIPEIMETOB U TPAKTUKO-OPUEHTHPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 001Iero 00pa3oBaHUS
y4eOHBId  MaTepwaja TPYNIUPYETCS  BOKPYr  PAlMOHATIBHBIX  BBIPOKEHWH.  Anrebpa
ACMOHCTPUPYET 3HAUCHUC MATCMATUKU KaK A3bIKA IJII MOCTPOCHUA MATCMATUUCCKUX MOI[GJIGI\/‘I,
OIMCaHUs MPOLIECCOB U SBJICHUN peasibHOro Mupa. B 3amaun oOyueHust anredpe BXOIAT Takxke
JaNbHEHIIee Pa3BUTHE aNTOPUTMHYECKOTO MBIIIICHUS, HEOOXOAMMOTO, B YAacTHOCTH, IS
OCBOCHHA KypcCa I/IHCI)OpMaTI/IKI/I, U OBJIaACHHUC HaBbIKaMH JOCAYKTHBHBIX paCCYH(HeHHﬁ.



[IpeoOpazoBanne CUMBOJBHBIX (DOPM CIIOCOOCTBYET Pa3BUTHIO BOOOpaXEHHsI, CIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOPUECTBY.

Copepxanne  (QyHKIMOHAIBHO-TpapUUECKOW JIMHUM  HAIEJICHO Ha  IOJIy4YeHHue
00ydaromuMuCcs 3HaHUN O QYHKIMSIX KaK BaKHEHIIeH MaTeMaTHUECKON MOJENU i OMHCAHUS
W HCCIIEJIOBaHUSI Pa3HOOOPA3HBIX MPOIECCOB M SIBJICHWH B Tpupojae W obOmecTtBe. M3ydyeHue
MaTrepuaga CIOCOOCTBYET pa3BUTHIO y OOydYaloIIUXCsl YMEHHUS HCIIOJIb30BAaTh pa3InYHbIE
BBIPA3UTENBHBIC CPEJICTBA S3bIKA MATEMAaTHKU — CJIIOBECHBIC, CHUMBOJIMUYECKHE, TpaduvecKue,
BHOCHT BKJIaJ] B (DOPMHpOBAHKE MIPEICTABICHUIA O POJIM MATEMATHKU B Pa3BUTUU [IMBHIN3AIINN
U KYJIbTYpPBI.

CornacHo ywyeOHOMYy IulaHy B 7-9 Kkjaccax usydaercs Y4eOHBIH Kypc «Aunrebpay,
KOTOpBI BKIIIOYAET CIEAYIOUIME OCHOBHBIE pa3lielibl cojepkaHus: «Yuciaa U BBIUUCICHUS,
«AnreOpanuecKkue BEIPKEHUSY, «Y paBHEHUS U HEPABEHCTBAY, «DYHKITUN.

Ha u3yudenue yue6HOro kypca «Anredpa» orBoautcs 306 yacos: B 7 kinacce — 102 gaca (3
yaca B Hezieno), B 8 kimacce — 102 gaca (3 vaca B Hemenmo), B 9 kiacce — 102 gaca (3 ygaca B
HEJICJIO).



COJEP)KAHUE OBYYEHUA
7 KIIACC

Yuciia 1 BBIYMCICHUSA

JlpoOu OOBIKHOBEHHBIE W JECATUYHBIC, MEPEX0J] OT OAHOH (GopMbl 3ammcu Apodeilt K
npyroi. IloHsTHE panMOHAIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIOPSAJOUYNBAHNE PALMOHAIBHBIX
yrcea. ApudMeTrnueckue IeHCTBHS ¢ palMOHAIbHBIMU YHMcIaMU. Pemienue 3a1ay U3 peanbHOM
MIPaKTUKU Ha YacTH, Ha APOOHU.

CreneHb ¢ HaTypaJbHBIM IOKa3aTelieM: ONpeJesieHHe, MpeoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE ONpeAeTeHHs, 3aIUCh 00IbINX yncenl. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOH U
IpoOu B BHJIE NMPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha IMPOLEHTHI, PEIICHUE 3a/1a4 U3 PeabHOM
MIPaKTUKH.

[IpuMmeHeHne NpU3HAKOB AETUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHCET.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsAMasi U 0OpaTHas IPONOPLUOHATBHOCTH.

Anredpanyeckne BbIpasKeHUs

[lepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOM. [lomycTuMble 3Ha4eHUS
nepeMeHHbIX. [IpencraBneHue 3aBUCHUMOCTH  MEXIY BeIMYMHAMH B BHIE (HOPMYIIBL.
Beruucnenus no gpopmynam. I[IpeobpazoBanne OyKBEHHBIX BbIpa)XKEHUH, TOXK/IECTBEHHO paBHbIE
BBIPQ)KEHUS, TIPaBWJIa MPEoOpa30BaHMUs CyMM M MPOW3BEICHUM, MMpaBHia PACKPBITUS CKOOOK H
MIPUBECHUS TOIOOHBIX CIIaraeMbIX.

CBolicTBa CTENIEHN C HATYPAJIbHBIM [10KA3aTEIIEM.

OpnHowienbl 1 MHOrowIeHbl. CTeneHb MHorowieHa. Clio)KeHHe, BBIUUTAaHUE, YMHOXKEHHE
MHOTo4wIeHOB. DOpMyibl COKpAIIEHHOTO YMHOKEHUS: KBaApaT CyMMBbl M KBaapaT Pa3HOCTH.
®opmyiia pa3HOCTU KBaJpaToB. Pa3nokeHne MHOrOWIEHOB HA MHOKHUTEIIH.

YpaBHeHusI U HePaBeHCTBA

VYpaBHeHHE, KOPEHb YpaBHEHUS, MpaBuiIa NpeoOpa3oBaHus ypaBHEHUsS, PAaBHOCHIIBHOCTh
YpaBHEHUM.

JluHeitHOe ypaBHEHHE C OJIHOW IMEPEMEHHOM, YHMCJIO KOPHEH JMHEWHOrO YypaBHEHWS,
pellleHne JIMHEHHBIX ypaBHeHMM. CocTaBieHHME YpaBHEHUN IO YCIOBHIO 3ajaud. PemieHue
TEKCTOBBIX 3aJ[a4 C IOMOIIbIO YPAaBHEHUH.

JluneiiHoe ypaBHEHHE C ABYMs MEPEeMEHHBIMU U ero rpaduk. Cucrema ABYX JMHEHHBIX
ypaBHEHHUH C JABYMS NEepeMeHHbIMH. PerieHue cucteM ypaBHEHUH CIOCOOOM IOJICTaHOBKH.
[Ipumeps! pelieHrs TEKCTOBBIX 3aa4d ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

DOYyHKIUN

Koopaunara Toukm Ha npsMon. YuciaoBbsle IPOMEXKYTKH. PaccrosiHue Mexay AByMs
TOYKAMHU KOOPAMHATHOW MPAMOIA.

[IpsmoyronbHas cuctema koopauHat, ocu OX u Oy. AOcuucca M opauHaTa TOYKU Ha
KOOpAMHATHON TmockocTH. [Ipumeps! rpadukoB, 3amaHHbIX (Gopmynamu. UreHue rpaduxos
peanbubix 3aBucuMocTeil. [lonstue ¢ynkuun. I['padux ¢dyakumm. CpoiicTBa (GYHKIHUMN.
Jluneiinas ¢pynkuus, e€ rpapuk. I'paduk ¢pynkuun y = [X|. I'paduyeckoe perieHne THHEHHBIX
YPaBHEHUH U CUCTEM JIMHEMHBIX YPaBHEHUI.



8 KVIACC

Yucia v BbIYUCTICHUSA

KBanpatusiit kopenb u3 umcna. Ilonarue 00 wuppanuvoHanbHOM uucie. JlecaTnyHble
NpUOIKEHNST UPPAMOHATIBHBIX Yncen. CBoicTBa apupMEeTHUECKUX KBAJAPATHBIX KOPHEH U MX
IIPUMEHEHHE K MpeoOpa30BaHMIO YHMCIOBBIX BBIPAXKEHUM M BbIUMCIEHUSAM. [leficTBUTENbHBIE
qHClIa.

CreneHsb ¢ 1eNbIM MoKa3zaTesaeM 1 €€ cBoiicTBa. CTaHaapTHas 3aMKUCh YUCIa.

Auaredpanyeckune BbIpaKeHHUs

KBagpatsslii TpEXUIIEH, pa3JIOKEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

AnreOpanueckass 1po6b. OcHOBHOe CBOMCTBO aireOpanyeckoi apobu. CroxeHue,
BBIYMTAHUE, YMHOKEHHE, JIeJIeHue ajredpanueckux aApoOeil. PannoHanbHble BBIpaXKEHUS U UX
npeoOpazoBaHUe.

YpaBHeHusI 1 HEPaBeHCTBA

KBanpatHoe ypaBHeHue, (opMyna KOpHEH KBajapaTHOro ypaBHeHMs. Teopema Buera.
Pemienne ypaBHEHUH, CBOASIIMXCA K JUHEHHBIM M KBajapaTtHeIM. Ilpocreiimme apoOHO-
palyOHaIbHBIE YPaBHEHUS.

I'padnueckas uHTEpHpeTalus YpaBHEHUH € ABYMS NEPEMEHHBIMH U CHCTEM JIMHEWHBIX
YpaBHEHUN C JIBYMs IepeMEHHbIMU. lIpuMepbl pemeHus CUCTEM HEIMHEHMHBIX YPaBHEHHUU C
JIBYMsI IEPEMEHHBIMU.

Perrenue TeKCTOBBIX 3a/a4 aJlreOpanyeckiuM CrocoOoM.

HucnoBble HEpaBEeHCTBA H MX CBOMCTBA. HepaBeHCTBO ¢ OOHOW IEPEMEHHOM.
PaBHOCWIIBHOCTE HepaBeHCTB. JIMHElHble HEpaBeHCTBA C OJHOM mnepeMeHHOM. Cucremsl
JIMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOyHKIUH

Ionstne Qynkuun. O6nacTe onpeneneHuss 1 MHOXKeCTBO 3HaueHUH QyHkuuu. CrocoObl
3a1aHus QYHKITUH.

I'padux Pynkumu. Yrtenue cBoiictB pyHkuuu no e€ rpaduky. IIpumeps! rpadukos
(GYHKINH, OTpaXKaroIUX peajbHbIe MPOIECCHI.

@DYHKIMH, ONHUCHIBAIONIME MPSAMYI0O M OOpaTHYIO MPONOPLHUOHAIBHBIE 3aBUCUMOCTH, MX
rpa¢uku. OyHKIUH Y = X%, y = X, y = \X, y=|x|. Tpacuueckoe pernenue YPaBHEHUHN U CUCTEM
YpaBHEHHUIA.

9 KJIACC

Yuca v BbIYUCICHUSA

PanmonaneHble uncia, UpparioHaIbHbIE YHCIA, KOHEYHbIE U O€CKOHEYHBIE JECITUYHBIC
npoOu. MHOXKECTBO JEHCTBUTENBHBIX YHCEN, ICHCTBHTEIbHBIC YHCIAa KaK OECKOHEYHBIE
JIecsATHUHble  apoOu. B3auMHO  OIHO3HAYHOE  COOTBETCTBHE  MEXKIY  MHOXECTBOM
JEUCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSMOM.

CpaBHEeHHME NEHWCTBUTEIBHBIX YHCEN, apu(PMETHUYECKHe NEUCTBHUS C ACHCTBUTEIHHBIMH
YUCJIaMHU.

Pa3mepbl OOBEKTOB OKPYXAIOIMIETO MHPA, JIUTEIBHOCTh IMPOIECCOB B OKPYKAIOIIEM
MHpE.

[Tpubmmk€HHOE 3HAUYE€HHWE BEJIMYMHBI, TOYHOCTh NpuOIkeHus. OKpyriieHue dmucen.
IIpuknaka v OLEHKA Pe3yJIbTaTOB BEIYMCICHUM.



YpaBHeHHS U HEPABEHCTBA

JInneiiHoe ypaBHeHue. Pemenne ypaBHEHUH, CBOASIIMXCSA K JIMHEUHBIM.

KBanpatHoe ypaBHeHue. Pemenue ypaBHEHHMH, CBOIAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHenue. lIpumepbl penieHuss ypaBHEHUH TPETbEH U 4YETBEPTOM CTENECHEU
Pa3JIOKEHUEM HA MHOKHUTEIIN.

Pemienne  npoOHO-pallMOHANBHBIX ~ ypaBHEHMH.  PemeHue — TEKCTOBBIX — 3ajay
anreOpanyecKuM METOIOM.

VYpaBHeHHe C JBYMsI NMEPEMEHHBIMH U ero rpaduk. Pemienue cucrem AByX JUHEHHBIX
YPaBHEHUH C JABYMs INEpEMEHHBIMU. PelleHne cucTeM IBYX YPaBHEHMH, OIHO M3 KOTOPBIX
JUHEHHOe, a Ipyroe — BTOpO# cTemneHu. I'paduueckas HHTEpHpeTalys CUCTEMbl YPaBHEHUH C
JBYMs IEPEMEHHBIMHU.

Perienne TeKCTOBBIX 3aa4 aJIreOpanyeckiuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenne nHMHEMHBIX HEPAaBEHCTB C OAHOW NEpPEMEHHOW. PemieHue cucreMm JIMHEMHBIX
HEpaBEHCTB ¢ OAHOHN mnepemeHHO. KBaapaTHble HepaBeHCTBa. I'paduyeckas uHTEprpeTanus
HEPABEHCTB M CHCTEM HEPABEHCTB C JIByMsI [IEPEMEHHBIMH.

DYyHKIUH

KBagpatnunass Qyukmus, e€ rpadux u cpoiictBa. [lapabonia, KOOpIUHATHI BEPIIUHBI
napabobl, OCh CHMMETPHUH MapadoIbL.

I'paduku Gynkmmii: y = kx, y =kx + b, y = k/x,y = X,y =X, y = |X|,  ux cBoiicTsa.

YuciaoBble M0OC/I€10BATEILHOCTH M IIPOrpeccuu

[lonsiTve 4KCIOBOM MOCIENOBATENBHOCTH. 3aJaHUE IOCIIE0BATEIbHOCTH PEKYPPEHTHON
dhopmyoit u popmyroi N-ro wieHa.

Apudpmernueckass M reoMeTpuueckas — mporpeccud.  @opmynbl  N-TO  4JeHA
apru(MeTHUECKON U reOMETPUYECKOM MPOrpeccHii, CyMMBbI IIEPBBIX N YJICHOB.

N3o0pakeHne 4ieHOB apu(METHUECKOM M TEOMETPHYECKOW MPOrpeccHuil TOYKaMu Ha
KOOpPJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCITOHEHIMAIBHBINA pocT. CII0XKHbBIE TPOLEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE Ppe3yabTaThl OCBOCHHS MPOTpaMMbl ydeOHOro Kypca «AunreOpay
XapaKTepU3YIOTCS:

1) narpuoTnyecKoe BOCIIUTAHUE:

MPOSIBIICHUEM HWHTEpeca K TMPONUIOMY K HACTOSIIEMY POCCHHCKOM MAaTeMaTHKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSM POCCHUHCKUX MaTEeMAaTUKOB M POCCHICKOM
MaTeMaTHYECKON IIKOJIbI, K HCTIOIh30BAHUIO 3TUX JOCTI)KCHUN B IPYTUX HayKaX W MPHUKIAIHBIX
chepax;

2) rpa:kaaHCKoe U TYXOBHO-HPAaBCTBEHHOE BOCIUTAHME:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEH TpaKIaHWHA M peall3alid ero Tpas,
MIpPEe/ICTaBICHUEM O MAaTEeMaTUYeCKUX OCHOBaX (PYHKIHOHUPOBAHUS PAa3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIIEyp TPakIaHCKOTro olImiecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXXIICHUIO ITHUYECKUX IMPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JTOCTHKEHUN
HayKH, 0CO3HAHHEM Ba)KHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B I€ATEILHOCTH YYEHOTO;

3) Tpy/10BO€e BOCIIUTAHUE:

YCTAaHOBKOM Ha aKTHBHOE y4YacTHE B PEHICHUM IMPAKTUYCCKUX 3aad MaTeMaTHYeCKOM
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaXKHOCTU MATEMAaTUYECKOTro 0O0pa30BaHUS HA NMPOTSHKEHUU BCEil
KU3HU JIJIs1 YCIIEITHON MPOQeCCHOHATBHON NeATeIbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHHIA,
OCO3HAHHBEIM BBIOOPOM W TIOCTPOCHHEM WHAMBUAYAIBHOH TpaeKTOpHH OOpa3oBaHUS U
KU3HEHHBIX MJIAHOB C YUETOM JTUYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTN4eCcKoe BOCIIMTAHHE:

CIIOCOOHOCTBIO K AMOIMOHAILHOMY W JCTETHYCCKOMY BOCIPHUSATHIO MaTeMaTHYCCKUX
00BEKTOB, 33/1a4, PEIICHU, PACCYKICHUI, YMEHHIO BUIETh MaTEMaTHUECKHUE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HueHHOCTH HAYYHOI0 O3HAHMS:

OpHUEHTAIMEeH B JNEATeTbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpPEICTaBICHHN 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKa, MPHUPOABI U OOIIECTBA, TNOHUMaHHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl 4YeIOBEYECKON MAeSITeNbHOCTH, ITAaloB €€ pa3BUTUS U
3HAYMMOCTH JIJISl PA3BUTHS IMBUIIN3AIIMH, OBIIAJICHUEM SI3BIKOM MAaTEMATHKH U MaTEMaTHYECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAHWS MHUpPA, OBJIAJICHUEM TPOCTCHINTUMH HaBBIKAMHU
UCCJIEIOBATENLCKOM 1eATEeIbHOCTH;

6) ¢usnueckoe BocnuTanue, (OPMHPOBAHHME  KYJIbBTYPbl  30POBbSI H
IMOLMOHAIBLHOI0 0JIArONMOTyYusi:

TOTOBHOCTBIO TMPUMEHSATh MaTEeMaTHYeCKHe 3HAHUS B MHTEpPecax CBOEro 3J0POBbS,
BEJICHUS 3]J0POBOT0 00pasa *KHU3HU (30pOBOE MUTAHHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U
OTIIbIXa, peryisipHas (u3nyeckass aKTUBHOCTh), CHOPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
IpU3HAHUEM CBOETO MpaBa Ha OIIMOKY U TaKOTO K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JIOTHYECKOE BOCTIUTAHME:

OpHEHTAIlMe Ha MPUMEHEHHWE MaTeMaTHYeCKHX 3HAHUU IS pelIeHus 3ajad B o0iacTu
COXPAHHOCTH OKPYKAIOIICH cpefpl, IIAHHPOBAHUS MOCTYIKOB W OIEHKA WX BO3MOXKHBIX
MTOCIICJICTBUH ISl OKPYKAIOIIEH Cpebl, OCO3HAHUEM TJI00aTBHOTO XapaKTepa KOJIOTHICSCKHX
npo0JieM U MyTel UX peleHus;



8) ajanTanus K N3MEHAIIUMCS YCJIOBUAM COMATbHONW M NIPUPOIHON Cpeabl:

TOTOBHOCTBIO K I[€I>'ICTBH$[M B yCJ'IOBI/ISIX HGOHI)C[[CJ'IéHHOCTI/I, ITOBBIIIICHU O ypOBHf[ CBOCﬁ
KOMITETCHTHOCTH 4epe3 MPAKTUUYECKYIO JIeATeIbHOCTh, B TOM YHCIIC YMEHUE YUUTHCS y JIPYTrUX
HIOIIGI‘/JI, HpI/IO6pCTaTL B COBMGCTHOﬁ JACATCIIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIICTCHIIMM U3
OIIBITA IPYIUX;

HEO0OXOUMOCTBIO B ()OPMHUPOBAHUU HOBBIX 3HAHWHU, B TOM 4YHCIIe (OPMYIMPOBATH UJIEH,
IIOHATHUA, THIIOTC3bI 06 O6"[>€KT3.X Hn ABJICHHUAX, B TOM YHUCIIC paHee HEU3BCCTHBIX, OCO3HABATh
neuIuThl COOCTBEHHBIX 3HAHUH 1 KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMI0, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BbI30B, TPEOYIOLIMII KOHTPMEp, KOPPEKTHPOBATH NPUHUMAEMbIE PELICHUS U
nercTBysl, POpMyIUPOBATH U OIICHUBATH PUCKU U TTOCIEACTBHS, (POPMHPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHbIE YHUBEPCAJbHBIE YUeOHbIe JeiicCTBUS

Ba3oBrble Jjornyeckue neicTBUA:

® BBIABIATH M XapaKTePU30BATh CYIICCTBCHHBIC MPU3HAKH MATEMATHUYECKHX OOBEKTOB,
MOHSITUI, OTHOIICHUH MEXIy MOHITHIMH, (HOPMYITHPOBATH OMPEACICHUS TMOHITHIA,
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(PUKALINN, OCHOBAHUS JIJIsi 00OOIICHUS
U CpPaBHEHHUS, KPUTEPUHU IIPOBOIUMOTO aHAIN3a;

® BOCIPHHHMATH, (POPMYIUPOBATh U MPEOOPA3OBHIBATL CYXKJICHUS: YTBEPIUTEIBHBIC H
OTpULaTeNIbHbIE, €MHIUYHBIC, YACTHBIC U 00IIUE, YCIIOBHBIC,

® BBIABISATH MATEMATHUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUNs B (haKTax,
JNAHHBIX, HAOJIOJCHUSX U YTBEPXKACHUSIX, Mpeljaratb KpPUTEpUU Ui BBIABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYMIA;

e JieJaTh BBIBOJIBI C HCITOJIb30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKTIOYCHHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

e pa30upaTb JOKa3aTeNbCTBA MaTEMaTHUECKUX YTBEp)KIEHUM (MpsiMble W OT
MIPOTUBHOTO), MIPOBOJIUTH CaMOCTOSITEIIEHO HECJIOXKHBIE JTIOKA3aTeIhCTBA
MaTeMaTHYeCKHX (DAKTOB, BBICTpAaWBaTh apPryMEHTALMIO, IMPHUBOJIUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS,

e BbIOMpaTh CcHocoO pemnieHHs y4eOHOM 3ajauu (CpaBHHMBAaTh HECKOJIBKO BapHaHTOB
pelieHus, BeIOUpaTh Hanboee MOAXOASIINN C YIETOM CaMOCTOSITENIbHO BBIIEIEHHBIX
KpUTEPHUEB).

ba3oBble ucciiegoBaTe/IbCKUE AeHCTBUA:

® HCMONB30BaTh  BONPOCHI  KAaK  HMCCIEAOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUS,
bopMyIUpOBATH BOIIPOCHI, (bukcupyromue MIPOTHUBOpPEUHE, npo0emy,
CaMOCTOSITENIbHO YCTaHAaBIMBATh HCKOMOE M JlaHHOe, (OpMHpOBATh THUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3ULIUI0, MHECHUE;

® TMPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIM HSKCIIEPUMEHT,
HEOOJIbIIOE MCCIEAOBAHUE II0 YCTAHOBJIEHHMIO OCOOEHHOCTEH MaTeMaTHYeCKOIo
00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOOH;

® CaMOCTOSTENhHO (HOpMYIHUpPOBaTh OOOOIICHHWS W BBIBOJIBI IO  pe3yiabTaTaMm
MPOBEEHHOT0 HAOIOCHHUSI, UCCIIEAOBAHMUS, OL[CHUBATh JOCTOBEPHOCTh MOJIYyYEHHBIX
pE3yabTaTOB, BEIBOJIOB U 00OOIICHMIA;



MMPOrHO3UPOBATH BO3MOKHOC PAa3BUTHUC ITPOLECCCA, a TAKIKC BbIIBUTATH IMPCAIIOJIOKCHUA
O €TI0 pa3BUTUHN B HOBEIX YCIIOBUAX.

PatGora ¢ undgopmaumeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh MH(OPMALUU, JAaHHBIX, HEOOXOJIUMBIX
JUIS peLleHMs 3ajiauu;

BbIOMpaTh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HWHTEPHPETUPOBATH HMH(OpMaIHIO
pa3NUYHBIX BUAOB U (hOpM IpeCTaBICHHUS;

BbIOMpaTh GOopMY MpeCcTaBIeHUs UHPOPMALIMY U WIUTIOCTPUPOBAThH peIIaeMble 3a1a4u
cXeMaMH, JarpaMMaMu, HHOU TpaguKoi U UX KOMOMHAIUSIMU;

OLICHUBATh HAJEKHOCTh MHPOPMALUHU 10 KPUTEPUSAM, MPENTIOKEHHBIM YUUTEIEM N
c(OpMYIHPOBAHHBIM CAMOCTOSITENILHO.

KoMMyHuKaTHBHBIC yHUBepcaIbHbIe y4eOHbIEe 1eHCTBHUS:

BOCIIPUHUMATh U (DOPMYIHPOBATH CYXICHUS B COOTBETCTBUU C YCIOBUSIMHU H LIETISAMU
oOIIeHus], SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOIO TOYKY 3pPEHHMS B YCTHBIX H
MUCHMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO XOAY PEIIeHUs 3a7a4l, KOMMEHTUPOBATh
MIOJIy4CHHBINA PE3yIIbTaT;

B X0/i¢ 00CYX/ICHUS 3a1aBaTh BOIPOCHI IO CYIIECTBY 00CYKAAaEMOM TEMBI, TIPOOIEMBI,
pemaeMoﬁ 3aJa4u, BbICKAa3bIBaTb HACH, HalCJICHHBIC Ha TIIOUCK PCUHICHUA,
COMIOCTABJIATE CBOU CYXIACHUA C CYXACHUAMU OPYIruxX YYaCTHHUKOB Jauajora,
0oOHapyXH1BaTh PA3IMYUE U CXOJCTBO MO3UIIMIA, B KOPPEKTHOH hopMe GopMynHpoBaTh
pa3HOIJIacHsi, CBOM BO3PAKEHHUS;

MPENICTABIIATh PE3YNbTaThl PEHICHUS 3aJa4H, SKCIIEPUMEHTa, UCCIEA0BaHUS, TIPOCKTA,
CaMOCTOATENIEHO BBIOMpATh (hOpMaT BHICTYIUICHHA C Y4€TOM 3a/ay MpPEe3eHTAUH U
0COOEHHOCTEH ayIuTOpUH;

MNOHMMAaTb W HCIIOJIb30BAaTh IMPCHUMYIICCTBA KOM&HI[HOIZ u HHHHBHHyaHBHOﬁ pa6OTBI
IIPU PEIIeHNN y4eOHbIX MaTeMaTHUECKHX 3a/]1a4;

MNPpUHUMATD LCJIb COBMECTHOU ACATCIBHOCTH, IINIAaHUPOBATH OpraHU3allHuIO COBMECTHOM
paboThl, pacmpeneisaTh BHABI pPabOT, JOrOBapHBATHCSA, OOCYXKIATh TMPOIECC H
pe3ynbTaT paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (00CykneHus, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBbI M JIPYTHE), BHIIOIHATH CBOIO YacTh pabOThl M KOOPIAWHUPOBATH
CBOU ﬂeﬁCTBHH C APpYruMHr 4JICHAMHU KOMaH/bl, OICHUBATh KAaUCCTBO CBOCTO BKJIA/la B
001Ul MPOIYKT MO KPUTEPUM, CHOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerynsiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AelicTBUS
Camoopranu3anus:

CaMOCTOSITEIBHO COCTaBJIATh IUIAH, QJITOPUTM PEIICHUS 3a1add (U €ro 4acTh),
BBEIOMpPATh CIOCOO pEmeHus ¢ y4€TOM HMMEIOIIUXCA PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTUPOBAaTh U KOPPEKTHPOBATh BAPUAHTHI PEUICHUN C Y4ETOM
HOBOH HH(pOpMAIHH.

CﬂMOKOHTpOJ’lb, IMOLMOHAJIbHBIA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIPOIlecca M pe3ysibTraTa PerieHus
MaTeMaTUIEeCKOM 3a1au;
HpeHBI/IIIeTB prI[HOCTI/I, KOTOpBIe MOI‘YT BO3HI/IKHYTL HpI/I peH_IeHI/II/I 3aJa4u, BHOCUTD
KOPPEKTUBHI B JICITEIIbBHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, HAHJCHHBIX OIIMOOK,
BBISIBIIEHHBIX TPYJHOCTEM;



® OLIEHUBATh COOTBETCTBUE PE3y/bTaTa JAEATEIbHOCTU MOCTABICHHOMN LIETU U YCIOBUSIM,
OOBSACHATh MPHUUYMHBI JIOCTH)KEHUS WM HEAOCTHXKEHMs IeJM, HaXOIUTh OLIMOKY,
JlaBaTh OLIEHKY PHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 7 kJacce OO0ydaroLMiics IMOJYyYUT CIEIyIOLIUE IMpPEIMETHbIC
pe3yIbTaThI:

Yucia v BBIYHCIEHHUSA

BeinonHATe, coderas YCTHblE M NHUCBMEHHbIE NPUEMBI, apu(MeTHUecKue ACUCTBUS C
palroHaTFHBIMU YUCIIAMH.

HaxonuTh 3HaueHMs] YHMCIOBBIX BBIPAKEHHH, MPUMEHSTH Pa3HOOOpPa3Hble CHOCOOBI U
NpUEMBl  BBIYUCIICHUS 3HAUYEHUH JPOOHBIX BBIPAXKEHHUH, COAEpIKALIMX OOBIKHOBEHHbBIE U
JECSITUUHBIE TpOOH.

Ilepexoaute OT O0AHOM (OPMBI 3amMCU YUCEN K JIpYroil (mpeodpazoBbIBaTh AECCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YAaCTHOCTH B OECKOHEUYHYIO
JECATUYHYIO IPOOB).

CpaBHMBATh M YIOPSIOUYMBATh PallMOHAILHBIE YNCIIA.

Oxpyrnarh ymcia.

BBINONHATE IPUKUIKY M OLEHKY pe3ysbTaTa BBIYMCICHHUH, OLIEHKY 3HAUYEHUI YMCIOBBIX
BbIpa)keHUI. BBIMONMHATE TEHCTBHS CO CTENEHSIMHU C HATypaJbHBIMU MOKA3aTEIISIMH.

[TpuMeHSTh MPU3HAKK JEIUMOCTH, Pa3IoKeHUEe Ha MHOKHUTEIN HATYPaJbHBIX YHCEN.

Pemate NpakTHKO-OPUEHTHPOBAHHBIE 3aJauyd, CBS3aHHbIE C OTHOLICHMEM BEIMYMH,
MIPONOPIMOHATIBHOCTBIO BEJIMYMH, POIIEHTAMHU, HHTEPIIPETUPOBATh PE3YJIbTAThl PELIeHUs 3a]1a4
C Y4€TOM OTPaHUYCHUH, CBA3aHHBIX CO CBOMCTBAMH PaCCMATPUBAEMBIX OOBEKTOB.

AnredOpanyeckne BbIPasKeHUs

Hcnonb30BaTh anredbpanyecKyto TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipolecce
OCBOCHHS y4eOHOTO MaTepHaa.

Haxonuth 3HaueHust OyKBEHHBIX BBIPAKCHUH MPU 3aJaHHBIX 3HAYECHUSAX NIEPEMEHHBIX.

BeimonHATe peoOpa3oBaHus 1EJI0r0 BRIPAKEHUS B MHOTOWIEH TPUBEICHUEM TOI00HBIX
CJIaraeMbIX, paCKPbITHEM CKOOOK.

BBINONHATE YMHOXEHHME OJHOWIEHAa HAa MHOTOWIEH M MHOIOWIEHAa HAa MHOTOYICH,
MPUMEHSATH (POPMYITBI KBaJpaTa CyMMBI H KBaJIpaTa pasHOCTH.

OcymecTBIATh Pa3oKEHUE MHOTOWICHOB Ha MHOMKHTEIM C TOMOIIbIO BBIHECEHHUS 3a
CKOOKM OOIIer0o MHOKUTENS, TPYNIUPOBKH CIaraeMblX, IpUMEHEHHUs (HOpMya COKpaIEHHOTO
YMHOKEHHUS.

[lpumeHsaTs mnpeoOpa3oBaHUsl MHOTOWIEHOB Ul pEIIeHHs pa3IuyHbIX 33734 U3
MaTeMaTUKH, CMEXKHBIX IPEMETOB, U3 PEaTbHOMN MPAKTHKH.

Hcrnonp30BaTh CBOMCTBA CTETICHEHW ¢ HATypaJbHBIMHU MOKA3aTEISIMU I TIPE0Opa3oBaHUs
BBIPAJKEHUM.

YpaBHeHUs U HEPaBEeHCTBA

Pemate snHeiiHble ypaBHEHHUs C OAHOM NEepeMEHHOMW, MPUMEHs MpaBUjia Mepexoja OT
UCXO/JHOTO YypaBHEHHS K paBHOCHIBHOMY eMy. IIpoBepsiTh, SIBISETCSA JM YUCIO KOPHEM
ypaBHEHHSI.

[IpumensTh rpaduyeckre MeToAbI NP PELLICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.



[MonGupath mpUMeEpHI Map YKCe, IBISIOMINUXCS pElIeHHEeM JTUHEHHOT0 ypaBHEHUS C IBYMS
MIEpEMEHHBIMHU.

CtpouTs B KOOPAMHATHON IUIOCKOCTH TpaUK JIMHEHHOTO YpaBHEHHS C JBYMS
MIEPEMEHHBIMHU, MOJIB3YACh IPaQUKOM, TPUBOJUTH PUMEPHI PELICHHS YPABHCHHUSI.

Pematph cucTteMbl NByX JMHEHHBIX ypaBHEHUH C JBYMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpaduYeCKu.

CocTaBnATh M pellaTh JMHEWHOE YpaBHEHUE WJIM CUCTEMY JMHEMHBIX YpPaBHEHMM IO
YCIOBUIO 3aJayM, HWHTEPIPETHPOBaTH B COOTBETCTBHUM C KOHTEKCTOM 3a/ayd MOJyYEHHbIN
pe3ymbTar.

DOyHKIUH

N3o0pakaTh Ha KOOPAMHATHOW TMPSMOMW TOYKH, COOTBETCTBYIOIIHE 3aJaHHBIM
KOOpAMHATaM, JIydd, OTpPE3KH, MHTEPBaJIbl, 3aMKUCHIBATH UHUCIOBbIE TMPOMEKYTKH Ha
anreOpandeckoM si3bIKe.

OTtmeuaTh B KOOPAMHATHOM TUJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAHWHATaM, CTPOUTHh
rpa¢uku JuHeHHbIX GyHKUuH. CTpouTh rpaguk GyHKIHMH Y = [X|.

OnuceiBaTh C MOMOLIBIO (YHKIMH M3BECTHBIE 3aBUCHUMOCTH MEXAY BEJIMYMHAMMU:
CKOPOCTb, BpEeMs, PacCTOSIHHE, IIeHa, KOJIUYECTBO, CTOUMOCTb, MPOU3BOJUTEILHOCTb, BpeMs,
00BEM paboTHI.

Haxoauts 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Nonumats rpaduyeckuil cnmocod MpencTaBlIeHUs W aHalW3a WHGOpPMAIMU, U3BJIEKATh U
MHTEPIPETHPOBATH MHPOPMALIMIO U3 TPAPHUKOB pPEaTbHBIX MPOLECCOB U 3aBUCUMOCTEH.

K xonmy oOydenus B 8 kiacce oOyyaromuiicss MOJIYYHUT CIEAYIOLIUME IPEeIMETHBIC
pEe3yIabTaThI:

Yuciia 1 BIYUCIECHUS

Hcnonp3oBaTh HayalbHbIE MPEJCTaBICHUS O MHOXECTBE JCWCTBUTENBHBIX YUCEN IS
CpaBHEHHMSI, OKPYTJICHUS WM BBIYMCICHUH, W300pakaTh NEHCTBUTENbHBIE YHCIIa TOYKAMHU Ha
KOOPAMHATHON IIPSIMOM.

[IpumensaTy mnoHATHE apuU(METUYECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIONB3YS TP HEOOXOIMMOCTH KalIbKYJISTOP, BEITIOTHATH MPeoOpa3oBaHuUs BBIPAKECHUH,
coJiepKallluX KBaJpaTHbIE KOPHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3amucu OONBUIMX M MaJbIX YHCEI C TMOMOLIbIO JIECATHYHBIX ApoOeil u
creneHeit yucina 10.

Aaredpanyeckue BbIpPaKeHHs

[IpuMeHATh TOHATHE CTENEHM C LEeNbIM IOKa3aTeJeM, BBINOIHATH MpPeoOpa3oBaHUs
BBIPAKEHUH, CO/IepKAIUX CTENIEHU C LI€JIbIM ITOKa3aTEeIeM.

BBIMOTHATE TOXKIIECTBEHHBIE MPEOOpa30BaHUs pPALMOHAIBHBIX BBIPAXKEHUH Ha OCHOBE
MpaBWII JCHCTBUI HAJl MHOTOYWICHAMH U allreOpandecKuMu IpOOsMHU.

PackiianpiBaTh KBaipaTHBINA TPEXUIIEH HA MHOXKUTEIH.

[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHUW [N pEHICHHS pPa3IU4YHBIX 3a1ad U3
MaTEeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHOM MPAKTUKH.

YpaBHeHus1 U HePaBeHCTBA

Pemate nuHeiiHble, KBaApaTHbIC YPABHEHUSI U PALIMOHAJIbHbBIE YPaBHEHHUS, CBOJSAIIMECS K
HUM, CUCTEMBI JIBYX YPaBHEHUH C IBYMS [IE€PEMEHHBIMHU.

[IpoBOAUTH TIpOCTEHIIINE UCCIIENOBAHUS YPABHEHUN U CUCTEM YpPaBHEHHH, B TOM YHCIIE C
MpUMEHEHHEeM TpaduUecKuX TMpeAcTaBleHuil (ycTaHaBIMBAaTh, HMEET JIM YPaBHEHHE WU
CUCTEMa YpaBHEHUH PEILLEHUs], €CIIU UMEET, TO CKOJIbKO, U IPOYEE).



[lepexoauTh OT ciOBeCHOW (GOPMYIUPOBKM 3a7aud K e€ anrebpanyeckoill MOAeIH ¢
MOMOLIbI0 COCTAaBJICHHUS YPABHEHMsSI WJIM CHCTEMbl YypaBHEHHWI, HMHTEPIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3aa4y IIOJYyYCHHBIN pe3yibTar.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLIEHKHU, PEIATh JIMHEHHBIE
HEpaBEHCTBAa C OJHOM NEPEeMEHHOM U HX CHUCTEMBI, JaBaTh TI'padUUECKy0 HIUIIOCTPALUIO
MHO’KE€CTBA PEIIECHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonumate u  HUCHONB30BaTh (YHKIMOHAJBHBIE TMOHATUS W A3BIK  (TEPMUHBL,
CHUMBOJIMYECKHE O0O3HAUEHUs1), ONpeAeNiATh 3HadeHHe (QYHKUUHU [0 3HAUYEHUIO apryMeHTa,
OTIpeNIeNATh CBOMCTBA (PYHKIMH 110 e€ rpaduky.

Crtpouts rpaduku 31€eMEeHTapHbIX PYHKIMHA BUA!

y=kix,y = x4 y=x%y= x|, y= VX, onucsBarh CBOICTBa YHCIOBOI (YHKIMH 10 €&
rpaguxy.

K koniy oOyuenuss B 9 kjacce 0oOydarolMiics MOMYyYUT CJEIYIOLIUE MPEAMETHBIC
pe3yJabTaThl:

Yuciaa U BLIYMCICHHUA

CpaBHUBaTh M YHIOPSAOUYMBATh PAllMOHAJIBHBIE U HPPALlMOHAJIBHBIE YUCIIA.

BemonHaTe apudmeTrueckue NEHCTBUS C pallMOHAIbHBIMU YHUCIAMH, COUYETasl YCTHbIE U
MIMCBMEHHBIE TPUEMBI, BBIITOJIHATH BBIUUCIICHUS C UPPALIMOHAIBHBIMY YUCIIAMH.

Haxoauth 3HaueHus CTENEHEN C LEJIbIMM [T0KA3aTEIsIMU U KOPHEH, BBIUNCIIATH 3HAUECHUS
YHCIJIOBBIX BBIPAKEHUH.

OKpyryATh [IEHCTBUTENBHBIE YHCIA, BBIIOJHATH NPUKUIAKY pPE3yJabTaTa BBIYMCIICHHH,
OLIEHKY YHCJIOBBIX BBIPa)KEHUH.

YpaBHeHUsI M HEPABEHCTBA

Pemarp nuHENWHBIE M KBaJpaTHBIE YPAaBHEHMs, YpPaBHEHMs, CBOASIIMECS K HUM,
IpocTelme JpoOHO-palliOHAJIbHBIE YPaBHEHMS.

Pematp cuctemsbl IByX JIMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU M CHUCTEMBI JBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPAaBHEHUE HE ABIIAETCS JTMHEWHBIM.

PemaTth TekcToBble 3amauM  anreOpanyeckuM CHOCOOOM C TIOMOIIBIO COCTaBJICHUS
YPaBHEHUS WIHM CUCTEMBI IBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMH.

[IpoBoauTh mpocTENIINE UCCIENOBAHUS YPABHEHUHM U CUCTEM YPAaBHEHMI, B TOM YHCIIE C
MPUMEHEHUEM TIpapUuecKuX IMpeacTaBieHUil (ycTaHaBIMBaTb, MMEET JIM YpaBHEHHE WIU
CUCTEMA YPaBHEHUH PEILLEHUS, €CIIU UMEET, TO CKOJIBKO, U IIpOYee).

PemaTts nuHEliHBIE HEPAaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300pa)kaTb peEIICHUE
HEPABEHCTB HA YMCIIOBOW MPSIMOM, 3alIMCHIBATH PEIIEHUE C IIOMOILBIO CHMBOJIOB.

Pemartp cucTteMpl JIMHEMHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKJIOYAIOIINE
KBa/IpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB Ha YMCIOBOW MIPSIMOH,
3aMMCHIBATh PELICHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUN PA3IMUYHBIX 3aad.

DyHKIUH

Pacnio3HaBaTh pyHKIMM N3Y4YE€HHBIX BUJIOB. [loKa3pIBaTh CXeMaTUYECKH PACIIOIOKEHUE Ha

KOOP/IMHATHOM IIOCKOCTH rpadukoB GyHKImi Biga: y = kx, y = kx + b, y = kix, y = ax® + bx +
¢,y =x3 y =X,y = |x|, B 3aBUCHMOCTH OT 3HauYeHH KOI(HIMCHTOB, OINCHIBATH CBOACTBA

(GyHKUIUH.



Crpouth M M300pakaTh CXEMAaTHYECKHU TpaUKH KBAaJPATUUYHBIX (DYHKIMHA, ONMHCHIBATH
CBOWCTBA KBaIpaTHYHBIX (DYHKIUHU IO UX TpaduKam.

Pacno3naBate  kBagpatuuyHyro (QyHKOU0 10  ¢opmyie, NPUBOIUTH IPHUMEPbI
KBaJpaTUYHBIX QYHKIUH U3 peaqbHON KU3HU, PU3UKH, TEOMETPHUH.

YucJi0BbIe MOCJI€10BATEIbHOCTH U POrpeccun

Pacno3HaBate apu(p)MeTHUECKYI0 U F€OMETPUYECKYI IPOTrPeECCUU IPU Pa3HbIX cllocobax
3aJjaHusl.

BBINOTHATE BBIYUCIIEHUS C UCHOJIB30BaHUEM (GOpMYya N-ro wieHa apupmeTHuyeckoil u
reOMEeTPUYECKOl porpeccuii, CyMMbI IEPBBIX N UICHOB.

N300pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKAMH HA KOOPIMHATHOM IIIOCKOCTH.

Pemate 3amaun, CBS3aHHBIE C YHUCIOBBIMHU IOCIIEIOBATEIBHOCTSIMH, B TOM UHUCIIE 3a7a4d
U3 peaJbHOM KU3HU (C HCIIOJIb30BAaHUEM KaJIbKYIATOPA, HU(POBBIX TEXHOIOTUI).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM (uu¢posbIe)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBaTejbHbIe
padoThbI padoTbI
pecypchbl
1 Yucna u BeauCICHUS. PanimonanpHEBIe o5 1 bu6anoreka LIOK
qucia https://m.edsoo.ru/7f415b90
but6mmoreka [JOK
2 AJIreOpaHTIECKIC BIpaKCHHA 21 1 https://m.edsoo0.ru/7f415b90
bu6anoreka LIOK
3 ¥PaBHCHHS U HEPABCHCTBA 20 ! https://m.edsoo.ru/7f415b90
bubnaunorexa LIOK
4 K ) 24 1
OOPJHHATSL H rpagpHIH. DyHKLH https://m.edsoo.ru/7f415b90
bu6anoreka LIOK
5 IT 6006 6 1
OBTOPCHHE T ODODIMCHHE https://m.edsoo.ru/7f415b90
OBLIEE KOJIMYECTBO YACOB I10 102 5 0

I[TPOTPAMME



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

8 KUIACC

KonuyecrBo yacoB DJIEeKTPOHHbBIE
HaumeHoBaHue pa3iesoB 4 TeM (undposbie)
Ne i/mt Kontpoabusie | IlpakTnuyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTbI
pecypcbl
1 Uucna u Beruncienus. KBagpaTHeie KOpHU 15 bubmmorexa LIOK
L hpap P https://m.edsoo.ru/7f417af8
5 Yucna u BerurciieHys. CTEIECHD ¢ LEIbIM 7 bubnunorexa LIOK
MOKa3aTeyieM https://m.edsoo.ru/7f417af8
3 AnreOpanyecKue BhIpaKCHUSI. 5 1 bubnauorexa [JOK
KBanpatHbIii TpéxuieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BbIPaXKEHHUS. 15 1 bubmmorexa LIOK
Anrebpanueckas ApoOb https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. KBapaTHbie bubmuoreka [JOK
5 15 1
ypaBHCHHS https://m.edsoo.ru/7f417af8
6 VYpaBuenus u HepaBeHCTBA. CUCTEMBI 13 bubnuorexa [IOK
ypaBHEHUI https://m.edsoo.ru/7f417af8
bu6 OK
7 YpaBHeHus U HepaBeHCTBa. HepaBeHcTBa 12 1 h:tlpzlfl:éezii.ru 17541748
bubnunorexa LIOK
8 DyHKILHH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 o 4 9
yuis. HuCI0BbIC pyHIKwHH https://m.edsoo.ru/7f417af8
bubmunorexa IHOK
10 Hosroperue 1 0bobumene 6 2 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
1 102 6 0

[TPO'PAMME



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

9 KUIACC

KonuyecrBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mt Konrpoabusie | IlpakTuyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsbl
1 Yucna u BeruucieHus. JleicTBUTEILHBIC 9 bu6mmoreka [IOK
qucia https://m.edsoo.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHUSA C 14 1 bubnmnoreka [IOK
OJTHOY TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHenusa u HepaBeHCTBA. CUCTEMBI 14 1 bubmuotexa [JOK
ypaBHCHHI https://m.edsoo.ru/7f419d08
bubmuorexa [IOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 httos://m.edso0.ru/7f419d08
bu6nmmoreka [IOK
5 ) 16 1
YHICHHH https://m.edsoo.ru/7f419d08
bu6 OK
6 YucaoBbIE TOCIEN0BATEILHOCTH 15 1 hgp::?/(r):ezasﬁ).ru 17§419d08
7 [ToBTOpeHme, 06001IEHNEe, CUCTEMATH3ATIHS 18 1 bu6mmoreka [IOK
3HaHUI https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

ITOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
No KoauvecTBo yacoB DJIeKTPOHHbIE HU(PPOBbIE
lI/-I[ Tema Ypoka Beero KO]—[TpOJ][,H HpaKanecxne i[:;:el{ﬂﬂ OﬁpaSOBaTe.]Ibele
ble padoThbI padoTsbI pecypcbl
1 [lonsiTHE PALIMOHAIIBHOTO YUCIIA 1
5 ApudpmeTnueckue 1eHCTBUS C 1
panoHaIbHBIMU YUCIAMU
3 ApudmeTtnueckue 1eHCTBUA C 1
palrOHAIBHBIMH YHCIAMU
4 Apudmernueckue AeHCTBUS C 1
panoHaIbHBIMU YUCIAMU
5 ApudpmeTrnueckue n1eicTBUS C 1
palrOHAIbHBIMH YHCIAMU
6 Apudmernueckue AeHCTBUS C 1
palMoHaIbHBIMU YUCIIAMU
7 CpaBHeHue, ynopsouuBaHue 1
palrOHANIBHBIX YHCEIT
8 CpaBHeHue, ynopsijouuBaHue 1
palMOHAIbHBIX YUCE
9 CpaBHeHue, ynopsijouuBaHue 1
palMOHAIbHBIX YUCEI
10 CreneHb ¢ HATypaJbHbIM 1 bubnuoteka [JOK
HOKa3aTeIeM https://m.edsoo.ru/7f4211de
11 CreneHb ¢ HATYPAJIbHBIM 1 bubnmnoreka [JOK

II0Ka3aTCJICM

https://m.edsoo.ru/7f421382



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

CreneHb ¢ HaTypaJIbHBIM

but6mmoreka [IOK

12 rmokasaTesieM https://m.edsoo.ru/7f42154e
13 CreneHb ¢ HATYpAJIbHBIM bubnmnoreka [JOK
mokKasarejieM https://m.edsoo.ru/7f4218be
14 CreneHb ¢ HaTypaJIbHBIM
MOKa3aTeeM
15 Pemenne ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEANbHON MPAKTUKH
16 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEaIbHOM MPAKTUKU
17 Pemenue ocHOBHBIX 3a/1a4 Ha pooOH,
MIPOLIEHTHI U3 PEATbHON MPAKTUKH
18 Pemenrie ocHOBHBIX 3a/1a4 Ha JpooOH,
MIPOLIEHTHI U3 PEAIbHON MPAKTUKH
19 [Tpu3Haku 1eIUMOCTH, Pa3I0KEHUS
Ha MHOKUTENIM HATypaJIbHBIX YHCEI
20 [Ipu3HaKu AeTUMOCTH, PA3II0KEHUS
Ha MHOKUTEJIM HAaTypaJIbHbIX YHCEI
21 Peanbubie 3aBucumoctu. lpsimas u
oOpaTHast MPOMOPIIHOHATBHOCTH
29 Peanbubie 3aBucumoct. psimast u
oOpaTHasi MPONOPLHOHATBHOCTH
23 KonTponbhas pabora no teme
"PanronanpHble yncna'
24 Peanbusbie 3aBucumoct. lpsimas u
oOpaTHasi MPONOPLHOHATBHOCTH
o5 Peanbubie 3aBucumoct. lpsimas u

oOpaTHasi MPOMOPIIHOHATBHOCTH



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

but6mmoreka [IOK

26 bykpetiibie BhIpaeHits https://m.edsoo.ru/7f41feec
27 DopMyItbl
28 Dopmybl
29 [lepemennsie. JlonmycTuMble 3HAYCHHS
MEPEeMEHHBIX
[Ipeobpa3oBanne OYKBEHHBIX
30 BIf:pa)I(I;HI/Iﬁ paCKpZIKTHe CKOOOK 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f41fafa
MIPUBEICHNE TTOI0OHBIX CIaraeMbIX
[IpeobpazoBanne OYKBEHHBIX
31 BIipZL)KI;HI/Iﬁ paCKpZII;He CKOOOK 1 bubamorexa LIOK
’ https://m.edsoo.ru/7f41fd70
MIPUBEICHHUE TTOIOOHBIX CIaraeMbIX
[IpeoOpazoBanne OYKBEHHBIX
32 BBIpA)XKEHUI, pacKphITHE CKOOOK U
MpHUBEICHNUE MOIOOHBIX CIaraeMbIxX
[IpeoOpazoBanme OyKBEHHBIX
33 BBIp)KEHUH, paCKpHITHE CKOOOK U
MIPUBEICHNE TTOT0OHBIX CIaraeMbIX
34 CBolicTBa CTENEHU C HATYPAJIbHBIM bu6mmoreka [IOK
HoKa3aTesieM https://m.edsoo.ru/7f421382
35 CBoiicTBa CTENEHU C HATYPAIbHBIM bubnuorexa [JOK
HoKa3aresieM https://m.edsoo.ru/7f42154e
36 CBoiicTBa CTENEHU C HATYPaJIbHBIM bu6mmoreka [JOK
HoKa3aTesieM https://m.edsoo.ru/7f4218be
37 MHorouseHsbl bubmmorexa LIOK
https://m.edsoo.ru/7f42276e
38 MHoOro4IeHBI Bubmmorexa LIOK

https://m.edsoo.ru/7f422930



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

CJ'IO)KCHI/IC, BbIYUTAaHUEC, YMHOXKCHHUC

but6mmoreka [IOK

39 MHOT'OYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxxeHue, BBIYMUTAaHUE, YMHOKEHUE bubnaunorexa LIOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
41 CnoxxeHue, BBIMUTAaHUE, YMHOKEHUE bu6mmoreka [IOK
MHOT'O4JICHOB https://m.edsoo.ru/7f422fca
42 CnoxxeHue, BBIYMUTAaHUE, YMHOXKEHUE bubnunorexa LIOK
MHOT'OYJIEHOB https://m.edsoo.ru/7f423182
43 DopMyJbl COKPAILIEHHOTO bubnuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
m DopMyJbl COKPAILIEHHOTO bu6mmoreka [JOK
YMHOXKEHUS https://m.edsoo.ru/7f42464a
45 DopMyJbl COKPAIIEHHOTO bubmuoreka [JOK
YMHOKEHUS https://m.edsoo.ru/7f424c12
46 DopMyIbl COKpPAIIEHHOTO bubnuotexa [JOK
YMHO>KEHUS https://m.edsoo.ru/7f424fd2
47 ®opMyJbl COKPAILIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f4251d0
48 Paznoxxenne MHOTOYJICHOB Ha bu6anorexa LIOK
MHOKUTEH https://m.edsoo.ru/7f423312
49 Pasnoxxenne MHOro4€HOB Ha but6mmoreka [IOK
MHOKUTEITH https://m.edsoo.ru/7f4237fe
50 Paznoxxenne MHOTOYJICHOB Ha bu6anoreka LIOK
MHOKUTEITH https://m.edsoo.ru/7f4239de
51 PaznokeHrne MHOTO4ICHOB Ha
MHOXHUTEJIH
59 KonTponbhas pabora o teme

"Anrebpanueckue BoIpaXeHus"



https://m.edsoo.ru/7f422af2
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

YpaBHeHue, npaBuiia

53 peoOpa3oBaHus ypaBHEHUS,
PaBHOCUIIBHOCTb YPaBHEHUH
JIuneliHOE ypaBHEHHUE C OAHOU
54 MIEPEMEHHOM, PeIICHNUEe TUHEHHBIX
ypaBHEHUH
JIuneliHOE ypaBHEHHE C OHOU
95 HepeMeHHo}I;Ip pelieHue meeﬁHbe bubmmorexa LIOK
o https://m.edso0.ru/7f420482
ypaBHEHUI
JIuHeitHOE ypaBHEHUE C OJHOU
56 NepEeMEHHOH, pelIeHNe JTHHEHHBIX
YpaBHEHUH
57 Pemenue 3ama4 ¢ MOMOIIBIO bu6mmoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f42064e
58 Pemrenne 3ama4 ¢ moMoIIbIO but6mmoreka [IOK
ypaBHEHHIA https://m.edsoo.ru/7f420806
59 Pemenue 3amau ¢ moMombo bu6mmoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f4209a0
60 Pemenue 3a1a4 ¢ MOMOIIBIO bubanoreka LIOK
ypaBHEHUIA https://m.edsoo.ru/7f420e6e
61 JIuneniHOE ypaBHEHUE C JBYMS bu6mmorexa LIOK
MEPEMEHHBIMH H €0 rpaduk https://m.edsoo.ru/7f427¢32
62 JIuHeitHOE ypaBHEHUE C IBYMSI bubnuoteka [JOK
MePEMEHHBIMH U €r0 Tpaduk https://m.edsoo.ru/7f427e8a
63 Cucrema 1ByX JTUHEMHBIX YpaBHEHUI bubmmoreka LIOK
C IByMs IIEPEMEHHBIMHU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTMHEHUHBIX YPABHEHHI

C AByMs IICPEMCHHBIMU



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

CucreMa ByX JTMHEHUHBIX YPABHECHUI

05 C IByMs TIEpEMEHHBIMHU
66 Cucrema 1ByX JUHEMHBIX YpaBHEHUN
C IByMs IIEpEMEHHBIMU
67 Pemenue cucrem ypaBHeHUN bubnorexa LOK
https://m.edsoo.ru/7f4284de
68 Pemenue cucrem ypaBHeHUI brbmorexa IOK
https://m.edsoo.ru/7f42865a
69 Pemenue cucrem ypaBHeHHH bubmorexa LIOK
https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHMM
71 Pemenue cucrem ypaBHEHUI
7 KonTponbHas padbora 1o teme bubmmorexa LIOK
"JluHelinble ypaBHEHUS" https://m.edsoo.ru/7f421044
73 KoopaunaTa Touku Ha npsiMoi bubmorexa LIOK
https://m.edsoo.ru/7f41de76
bu6mmoreka [LIOK
“ Hucnosie npovekyTit https://m.edsclalo.ru/7f41dff2
75 YucnoBble IPOMEKYTKH
76 PaccTositHue Mexy AByMSI TOUKaMU
KOOPJAMHATHOU MPSMOK
77 PaccTosinue Mexy AByMSI TOUKaMU
KOOPAMHATHOU MPSAMOK
78 [IpssMoyrosbHas cucTeEMa KOOPJIUHAT bubnuorexa [JOK
Ha TTIOCKOCTH https://m.edsoo.ru/7f41el6e
79 IIpsiMoyrosbHas cucTeMa KOOpIHHAT bubmmorexa LIOK

Ha IIJIIOCKOCTH

https://m.edsoo.ru/7f41e42a



https://m.edsoo.ru/7f4284de
https://m.edsoo.ru/7f42865a
https://m.edsoo.ru/7f4287d6
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

80 [Tpumeps! rpaduKoB, 3aTaHHBIX bubnuorexa [JOK
bopmyrnamu https://m.edsoo.ru/7f41e8a8
81 [Ipumeps! rpaduKoB, 3a1aHHBIX bu6mmorexa LIOK
bopmynamu https://m.edsoo.ru/7f41ed80
82 [Tpumeps! rpadukoB, 3a1aHHBIX
bopmynamu
83 Urenue rpaukoB peanbHbIX bubmmorexa [LIOK
3aBUCHMOCTEH https://m.edsoo.ru/7f41ea24
84 Urenue l"pa(bI:IKOB peanbHbIX
3aBUCUMOCTEH
bubmuorexa [IOK
8 Honsrrie gymicutn https://m.edsgj.ru/7f41ef06
86 I'padux pyHkumu
87 CaoiicTBa pyHKINI bubmorexa LOK
https://m.edsoo.ru/7f41f078
88 CroiicTBa pyHKINI bubmmorexa LIOK
https://m.edsoo.ru/7f41f1fe
89 JIvneitHast QyHKIMA bubmmorexa LIOK
https://m.edsoo.ru/7f427282
90 Jluneiinas QyHKIms Bubmmorexa LIOK
https://m.edsoo.ru/7f427412
91 [TocTpoenue rpaduka TuHEHHOMN bubmuotexa [JOK
byHKIHH https://m.edsoo.ru/7f426d1e
92 [ocTpoenue rpaduka TMHEHHOIM
byHKIIUN
93 I'padux pynkmm y =[x|
94 I'padux pynkmm y =[x|



https://m.edsoo.ru/7f41e8a8
https://m.edsoo.ru/7f41ed80
https://m.edsoo.ru/7f41ea24
https://m.edsoo.ru/7f41ef06
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

KonTponbhas pabora o teme

"Koopaunats! u rpapuku. Oynkuun" bu6mmoreka [IOK
95 . 1
/ Beepoccwuiickast mpoBepoyHast https://m.edsoo.ru/7f41f50a
pabota
9% HroroBas koHTpoibHas padora / 1 bu6mmoreka [IOK
Bcepoccuiickas mpoBepouHas paboTa https://m.edsoo.ru/7f429c6c
[ToBTOpEHNE OCHOBHBIX MTOHATHHA U
97 METOJIOB Kypca 7 Kiacca, 00001eHne 1
3HAaHUU
[ToBTOpEHKE OCHOBHBIX MOHITUHN U
98 MCTOJI(I))B Kypca 7 Kiracca, 0000meHue 1 bubamorexa LIOK
. ’ https://m.edso0.ru/7f429f32
3HAHUU
[ToBTOpEHNE OCHOBHBIX MOHATHH U
99 MeTOII(I;)B Kypca 7 kiacca, 00001ieHne 1 brbmorera [IOK
N ’ https://m.edsoo.ru/7f42a0e0
3HAHHUU
[ToBTOpEHNE OCHOBHBIX IMOHATHI U
100 METOIOB Kypca 7 Kiacca, 00001eHne 1
3HAHUU
[ToBTOpEHKE OCHOBHBIX MOHITUHN U
101 MGTOII(I))B Kypca 7 kiiacca, 00001ieHue 1 Bubmmorexa LIOK
. ’ https://m.edsoo.ru/7f42a27a
3HaHUMH
[ToBTOpEHME OCHOBHBIX MOHATUI U
102 MeToncr))B Kypca 7 kitacca, 06001ieHue 1 buomorexa [IOK
. ’ https://m.edsoo.ru/7f42a900
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f41f50a
https://m.edsoo.ru/7f429c6c
https://m.edsoo.ru/7f429f32
https://m.edsoo.ru/7f42a0e0
https://m.edsoo.ru/7f42a27a
https://m.edsoo.ru/7f42a900

8 KUIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe NN (ppoBbIe

Ne Jara
Tema ypoxa Kontposnbnbie | IpakTHueckue o0pazoBaTesbHBIE
n/n Bcero U3y4YeHUs
padoThI padoTsbI pecypchl
1 KBanpatHbiii KOpeHb U3 UKCIIA 1 bubnroreia LIOK
https://m.edsoo.ru/7f42d452
5 [TonsiTie 06 uppanroHaIbHOM 1 Bbubmmoreka [LIOK
qucie https://m.edsoo.ru/7f42eaaa
3 JlecsTuHbIe TPUOTUKESHUS 1
UppaLMOHANILHBIX YHUCET
4 JlecsaTHYHBIC IPUOITNKCHHS 1
UppaLMOHATILHBIX YHACET
5 JleficTBUTENBHBIC YKCTIA 1
6 CpaBHeHME IEHCTBUTEIIBHBIX 1
qucell
7 CpaBHeHHE 1€MUCTBUTEIIBHBIX 1
qrcen
8 ApubdMeTHnuecKuii KBaIpaTHBII 1
KOPCHB
9 VYpaBHeHue BHa X* = a 1
10 CoiicTBa apumeTnuecKkux 1 bubnmoreka [JOK
KBaJ[PaTHBIX KOPHEH https://m.edsoo.ru/7f42d862
11 CaoiicTBa apuPpMETHICCKUX 1 bubnuorexa [JOK
KBaJIPaTHBIX KOPHEH https://m.edso0.ru/7f42d862
12 [TpeoOpa3oBaHue YUCIOBBIX 1 bubmmoreka LIOK
BBIPXXEHUH, COEepPKAIINX https://m.edsoo.ru/7f42dd26



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26

KBaaApaTHBIC KOPHU

[IpeoOpa3zoBaHme YUCTOBBIX

13 BBIPXKEHUM, COIEPIKAIIUX buomorera [IOK
’ https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
[IpeoOpa3zoBanue YUCIOBBIX
14 BIfI)an(I;HI/If/'I coziepKalux bubmmorexa HOK
’ https://m.edsoo.ru/7f42e0be
KBaJIpaTHBIC KOPHU
[IpeoOpazoBaHUE YHCITIOBBIX
15 BLip@.)KIZHI/Iﬁ coziepKalux bubmorera [IOK
’ https://m.edso0.ru/7f42e262
KBaJpaTHBIC KOPHU
16 CTelleHn ¢ LENIbIM ITOKa3aTeIeEM buomorera [IOK
https://m.edsoo.ru/7f4354a4
CrannmapTHas 3aluch YUCa.
Pa3mepnr 00bEKTOB OKPYKAIOIIETO
17 Mupa (0T II€MEHTAPHBIX YaCTHI] bu6mmoreka [IOK
710 KOCMUYECKHX OOBEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTh MTPOLIECCOB B
OKpY’KaroIllleM MUpe
18 CBolicTBa CTENEHH C IIETIBIM but6mmoreka [IOK
nokasaTesieM https://m.edsoo0.ru/7f435648
19 CBoiiCTBa CTENEHH C LIEJIBIM bubmoreka I[IOK
[TOKa3aTejIeM https://m.edsoo0.ru/7f435648
20 CBolicTBa CTENEHH C LIETIBIM but6mmoreka [IOK
nmokasaTesieM https://m.edsoo0.ru/7f435648
21 CBoiCTBa CTENEHH C LIEJIBIM bubmuoreka [IOK
IoKas3arejieM https://m.edsoo.ru/7f43599a
29 CBolicTBa CTENEHH C 1IETIBIM but6mmoreka [IOK

IIOKa3aTeJIEM

https://m.edsoo.ru/7f435ed6



https://m.edsoo.ru/7f42ded4
https://m.edsoo.ru/7f42e0be
https://m.edsoo.ru/7f42e262
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

23

KBagparssiii TpéxuneH

24 KBanpaTHblii TpéxusneH
o5 Pasnoxenne kBagpaTHOro bu6mmoreka [IOK
TpEXUIeHa HA MHOXHTEIN https://m.edsoo.ru/7f42fd38
26 Pa3noxxeHnue kBaapaTHOro bu6mmorexa LIOK
TPEXUICHA HA MHOKUTEIN https://m.edsoo.ru/7f42fd38
O060061mamui ypok o Temam
27 "KBaz[H;aTHTIe K(})’gHI/I. Crenenu. B ypHane bubmorexa LIOK
. ybpana https://m.edsoo.ru/7f42ec80
KBanpaThslii Tpexusen"
but6mmoreka [JOK
28 Asrepaitieckas Apodk https://m.edsoo.ru/7f430382
JlonycTuMble 3HaYEHUSA
29 MIEPEMEHHBIX, BXO/ISIINX B
anredpandecKue BhIPAKEHUS
JlomycTrMble 3Ha4eHUs
30 MIEPEMEHHBIX, BXOJISAIINX B
anreOpanyecKre BEIPasKeHUs
31 OCHOBHOE CBOMCTBO bubmuoreka [IOK
anrebpanyecKoi 1poou https://m.edsoo.ru/7f4308e6
. bubnnoreka LIOK
32 Cokpauetiie apodeii https://m.edsoo.ru/7f430a8a
33 Coxparenue apodeit Bubamorexa LIOK
https://m.edsoo.ru/7f430f44
34 Coxpatenue apobeit bubmorexa LIOK
https://m.edsoo.ru/7f430f44
CnoxxeHue, BRIYUTAHUE, BuGmorexa LIOK
35 YMHOXCHHE U JICJICHNE

anredpanvecKkux Ipooei

https://m.edsoo.ru/7f43128c



https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42fd38
https://m.edsoo.ru/7f42ec80
https://m.edsoo.ru/7f430382
https://m.edsoo.ru/7f4308e6
https://m.edsoo.ru/7f430a8a
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f430f44
https://m.edsoo.ru/7f43128c

CloxxeHne, BEIYMTAHUE,

bubnaunorexa LIOK

36 YMHOICHHE 1 AACICHHe . https://m.edsoo.ru/7f4315c0
anreOpanyecKux Apooeit
JI05KEHHE, BEIYMTAHI
37 SMI({)O;eHIi’e u z[eneHI/Iee , buomorera [IOK
. https://m.edsoo.ru/7f4318c2
anredpanvecKkux Ipooei
CnoxxeHune, BEIYUTAHUE
38 yMHO)KeHI/I,e u I[CJIGHI/IG’ bubmorera [IOK
. https://m.edsoo.ru/7f431a20
anredpandeckux apooeit
[IpeoOpa3zoBanue BeIpaKCHHI
39 copz[epxlzamnx anre6pznqecxne’ bubamorexa LIOK
https://m.edsoo.ru/7f43259¢
apobu
[IpeoOpa3zoBaHue BBIpAKEHUH,
40 C(i[ep;:amnx anre6pznqecxﬂe brbmorera [IOK
https://m.edsoo.ru/7f432736
npobu
[IpeoOpa3oBanue BeIPAKEHHMIA,
41 C(i(epn};c)amux anre6p§1/1qe01<ne bubmmorexa HOK
https://m.edsoo0.ru/7f432736
apobu
42 Kontponbhas paboTa o teme bubnuorexa [JOK
"Anrebpaunueckas 1poosb" https://m.edsoo.ru/7f431d36
43 KBagparnoe ypaBHeHHE bubmmorexa LIOK
https://m.edsoo.ru/7f42eela
44 Henonnoe kBajpaTHOE ypaBHEHUE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
45 HemnonHoe kBaagpaTHOE ypaBHEHHE bubmorexa LIOK
https://m.edsoo.ru/7f42eela
46 dopmysia KOpHE KBaApaTHOTO bubnuorexa [JOK

YpaBHEHUS

https://m.edso0.ru/7f42f158



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
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
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https://m.edsoo.ru/7f42f158

dopmysia KOpHEH KBaApaTHOTO

but6mmoreka [IOK

47 YpaBHCHHUSI https://m.edsoo.ru/7f42f3f6
48 @opMyita KOpHEH KBaJpPaTHOrO bu6mmorexa LIOK
ypaBHEHHUS https://m.edsoo.ru/7f42f5a4
bubmuoreka [JOK
49 Teopea Bitera https://m.edsi.ru/7f42fef0
bubnmoreka [JOK
>0 Teopewma Bitera https://m.eds;}).ru/?f430076
51 Pemienue ypaBHeHMi, CBOASAIINUXCSA but6mmoreka [IOK
K KBaJIPaTHBIM https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHM, CBOAAINXCA bubmmoreka [JOK
K KBaJIpaTHBIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreitmme qpoOHO- bubmuoreka [JOK
palroHaIbHBIC YPaBHEHUS https://m.edsoo.ru/7f4328c6
54 [pocreiimme apodHO- bu6mmoreka [JOK
paloHaIbHbIE YPaBHEHU https://m.edsoo.ru/7f432b6e
55 Pernrenuie TeEKCTOBBIX 3a7a4 C but6mmoreka [IOK
MTOMOIIBIO KBAJPATHBIX YpaBHCHHI https://m.edsoo.ru/7f42f75c
56 Pemienne TeKCTOBBIX 33124 C ) bu6anorexa LIOK
MTOMOIIIBIO KBaJIPATHBIX YpaBHEHUH https://m.edsoo.ru/7f42f8f6
57 KoHnTtponbHas paboTa o teme bubmuorexa [JOK
"KBagpatusie ypaBHeHuUs" https://m.edsoo.ru/7f4301f2
JInHeliHOe ypaBHEHHE C IBYMS
58 NepEeMEHHBIMH, €T0 rpaduk,
MIPUMEpPHI PEIICHUs ypaBHEHUH B
LENBIX YUCIaX
59 JInHeliHOe ypaBHEHHE C IBYMS

NepEeMEHHBIMH, €T0 rpaduk,



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
https://m.edsoo.ru/7f42f8f6
https://m.edsoo.ru/7f4301f2

MIPUMEPHI PEIICHUs ypaBHEHUI B
[EJTBIX YHCIIax

60

JIuHeliHOEe ypaBHEHHE C IBYMS
NepEMEHHBIMH, €ro rpaduk,
IIPUMEPHI pEeIIeHUs] YpaBHEHHI B
LEJIBIX YUCIIaX

61

Pemenne cucreM qByX JTMHEHHBIX
YPaBHEHUH C ABYMsI IIEPEMEHHBIMU

62

Pemenue cucrem qByX JTUHEHHBIX
YpaBHEHHUH C IBYMS IEPEMEHHBIMU

63

Pemenne cucrem IByX JIMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU

64

[Tpumepsl pelieHus CucTeM
HEJIMHEHHBIX YPaBHEHUH C IBYMsI
MepEeMEHHBIMU

65

IIpumepsl pereHus cucteM
HEJIMHEMHBIX YPaBHEHUH C JBYMsI
IIEPEMEHHBIMU

66

I'paduueckas unTepripeTanys
YpaBHEHUS C ABYMs [IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPaBHEHUH C
IBYMsI IEPEMEHHBIMU

bu6anoreka LIOK
https://m.edsoo.ru/7f43d6d6

67

['paduueckas naTEepIpeTAIIHL
YpaBHEHUS € ABYMs [IEPEMEHHBIMU
U CUCTEM JIMHEHHBIX YPAaBHEHUM C
IBYMsI IEPEMEHHBIMU

bu6anoreka LIOK
https://m.edsoo.ru/7f43d6d6

68

Pemenne TekcTOBBIX 3a7a4 €
ITOMOILBIO CUCTEM YPAaBHEHUI



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

Pemenne TekcTOBBIX 3aJa4d C

09 ITIOMOIIIBIO CUCTEM YPABHEHUI
70 Pemienue TekcTOBBIX 3a1a4 C
MOMOIIBIO CUCTEM YpaBHEHUMN
71 LII/ICj'IOBBIe HEpaBEHCTBA U UX
CBOICTBa
7 UwrcnoBble HEPABEHCTBA U UX
CBOICTBa
73 HepaBeHCTBO ¢ 0/1HO# MepeMeHHON
JIuHeitHbIe HepaBEeHCTBA C OJJHOM but6mmoreka [IOK
74 .
MEPEMEHHOMN M UX PeIICHHE https://m.edso0.ru/7f42c692
75 JIuHeliHbIE HEPABEHCTBA C OHOU bubmmoreka LIOK
NepPEMEHHOHN M UX pelIeHHe https://m.edsoo.ru/7f42c840
76 JInHelHbIe IjepaBeHCTBa C OIHOU
MIEPEMEHHOHN M UX PEIICHHE
77 Cucrembl TMHEHHBIX HEPABEHCTB C bubnmnoreka [JOK
OJTHOM MepeMEHHON U UX PelIeHUe https://m.edsoo.ru/7f42cb88
78 CucTteMbl TMHEWHBIX HEPABEHCTB C bubmuoreka [JOK
OJTHO MEPEMEHHON M UX PeIICHHE https://m.edsoo.ru/7f42cd2c
79 CucTeMbl TUHEHHBIX HEPABEHCTB C
OJIHOM MEPEMEHHON U UX PELICHUE
N300paxenue perieHus
80 J'II/IH6§H01"O He;)aBeHCTBa U UX bubamorexa LIOK
N . https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MIPSIMOU
N300paxeHue penieHus
81 J'II/IH6§HOFO He;)aBeHCTBa U UX Bubmmorexa LIOK
. N https://m.edsoo.ru/7f42c9e4
CUCTEM Ha YHCIIOBOU MpPSIMOU
82 KonrponbHas pabota no temam



https://m.edsoo.ru/7f42c692
https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4

"HepasenctBa. CucteMbl

ypaBHeHUI"
bubnmnoreka [JOK
83 Honsrite gymiiuin https://m.edsi.ru/7f433012
84 OO6macTh onpeaeeHus 1 bu6mmoreka [IOK
MHOYKECTBO 3HAYCHUH (PyHKIUH https://m.edsoo.ru/7f433d84
85 CriocoOsI 3a1anust yHKIIHIA
86 I'paduk pyaxmmm
87 CaoiicTBa pyHKINU, UX
oToOpaxeHue Ha rpaduke
88 Urenune u moctpoeHue rpadukoB
G yHKIHIA
89 [Tpumeps! rpadukoB GyHKIUH,
OTpaXkaIOIIUX peaTbHbIE MPOIECCHI
B0 | bpamye mponopmomse bitGnorera LIOK
samHCHMOCTH, HX rpaduKn https://m.edsoo.ru/7f434bbc
91 ['unepbona
bubmuorexa [JOK
%2 Punepbosa https://m.edS(])_}).ru/7f4343e2
bubnuorexa [JOK
%3 Tpacpui ynicunit y =x* https://m.edsi.ru/7f434572
Oyrmuu y =x2, y=x3, y =YX,y =
94 |x|};lrp1:¢)nti/eCKo’e>;eme,HZIe ’ bubmmorexa LIOK
. . https://m.edsoo.ru/7f434d38
YpaBHECHUH U CHCTEM YpaBHECHUH
95 IloBTOpEHNE OCHOBHBIX ITOHATHN U bubmmoreka LIOK

METOJI0B KypcoB 7 U 8 KIIacCOB,

https://m.edsoo.ru/7f4371aa



https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84
https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
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0000111 H1E 3HAHUH /
Bcepoccuiickas nmpoBepoyHas
pabora

HTorosast KOHTpOJIbHAs paboTa /

but6mmoreka [IOK

96 B i 1
CEPOCCHHEIa HPOBEpOTHa https://m.edsoo.ru/7f434eb4
pabota
[ToBTOpEHKHE OCHOBHBIX MOHITUN U
97 METOJI0OB KypcOB 7 U 8 KIIacCOB, 1
000011IeHre 3HAHUI
o H:B(”)FO([))GHI/IC ::):H(;BHI;X H;)i?;TPIH u , Bu6morexa LIOK
MCT B K B %1 K. B
HOB YD . s ’ https://m.edsoo.ru/7f43736¢
000011IeHrE 3HAHUI
n -
el I
HOB VP . ’ https://m.edso0.ru/7f437510
000011IeHNE 3HAHUHA
| e |
HOB VP . ’ https://m.edsoo.ru/7f4376b4
000011IeH1E 3HAHUHA
o1 HOBTOpGI;I(I/Ie OCHc;BHf;;; TIOHSITHUMN U . Bu6morexa [IOK
MCTOAOE KYPEOB /11 & KIACCOB, https://m.edsoo.ru/7f436b88
00001IeHrE 3HAHUHA
R
AOB K3P . ’ https://m.edso0.ru/7f437858
000011IeH1Ee 3HAHUHA
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
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9 KUIACC

KoanuyecTBo yacos

DJIeKTpOHHbIe NN (ppoBbIe

Jl:;-)ﬂ Tema ypoka Beero Kontpoabnble | IpakTuueckne i[:;:eﬂﬂﬂ 00paszoBaTeJbHbIe
padoThI padoTsbI pecypchl
PanmonansHBIC UnCa,
1 MPPALMOHAIIBHBIE YHCIIA, KOHEYHBIE 1
1 OECKOHEUHBIC JCCATHYHBIC APOOH
MHOKECTBO JEeHCTBUTEIBHBIX
2 qrcel; JeCTBUTEIbHBIC YHCTIa KaK 1
OCCKOHEYHBIE JECATUYHBIC IPOoOH
B3anmHO 0/1HO3HAaYHOE
COOTBETCTBHE MEKIY MHOKECTBOM
3 JEUCTBUTEIBLHBIX YHCET U 1
MHO>KE€CTBOM TOYEK KOOPJAUHATHOM
psAMOI
CpaBHeHUE TEWCTBUTEIBHBIX YHCET,
4 apupMeTHYECKUe JeHCTBUS C 1
NeHCTBUTENbHBIMU YHCIIAMU
5 [Tpubnmxénnoe 3HaueHNE 1
BEJIMYUHBI, TOYHOCTH MIPUOITMIKCHUS
6 OxpyraeHue gucen 1
OxpyraeHue gucen 1
3 [Tpukuaka u oreHKa pe3yabTaToOB 1
BBIUHCIICHUM
9 [Mpukuaka v OIeHKa Pe3yIbTaTOB 1
BBIUMCJICHUM
10 JInnelinoe ypaBHeHue. Pemenne 1 bu6muorex [IOK




ypaBHEHUH, CBOJAIINXCS K
JIMHEUHBIM

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

JIunelinoe ypaBHeHue. Pemenne

11 YPaBHEHUH, CBOIAIIMXCS K
JIMHEWHBIM
KBanpatnoe ypaBHenue. Pemenne
12 ypaliI}E)eHHﬁ C}];IZ),ZISIHII/IXCSI K bubmorexa HOK
’ https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
KBanpaTtHoe ypaBHeHue. Pemenue
13 ypalpreHHﬁ (Z?i)ﬂﬂ[IH/IXCH K bubmmorexa LIOK
’ https://m.edsoo.ru/7f43c542
KBaJIpATHBIM
14 bukBanpaTHbie ypaBHEHUS bubmorexa LIOK
https://m.edsoo.ru/7f43c3d0
15 bukBaapaTHble ypaBHEHUS bubmorexa LOK
https://m.edsoo.ru/7f43c3d0
IIpumepsl perieHus: ypaBHEHUN
16 TPEeThel U 4eTBEPTOU CTETICHEH
pa3ioKeHUEM Ha MHOXKUTEIH
[Ipumeps! perieHus ypaBHEHUI
17 TpEeThEN U YETBEPTOM CTENEHEN
pa3noKEHUEM Ha MHOXKUTEIH
18 Pemenne npoOHO-panioHaIbHBIX bubmmoreka [JOK
ypaBHCHHI https://m.edsoo0.ru/7f43c9b6
19 Pemenne npoOHO-paliioHaNbHBIX bu6muoreka [IOK
ypaBHEHUH https://m.edso0.ru/7f43c9b6
20 Pemennie TekCTOBBIX 337124
anreOpanvdecKuM METO0M
21 Pemienue TekCTOBBIX 3a1a4



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

aHFe6paI/I‘I€CKI/IM MCTOAOM

22

Pemnrenuie TeKCTOBBIX 3a4a4
anredpandecKuM MEeTO0M

23

KonTponbhas pabora o Teme
"VYpaBHeHUs ¢ OQHON TepeMEeHHON'

1

24

VYpaBHEHHE C IBYMsI IEPEMEHHBIMU
u ero rpapuk

but6mmoreka [IOK
https://m.edsoo.ru/7f43d0b4

25

YpaBHEHHE C ABYMs [IEPEMEHHBIMU
U ero rpaduk

bub6nunorexa LIOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema ByX JMHEHHBIX
YpaBHEHHH C IBYMs ITEPEMEHHBIMHU
U €€ pelIeHue

27

CucreMa IByX JTMHEHUHBIX
YpaBHEHUH C ABYMS TIEPEMEHHBIMH
U €€ pelIeHue

28

Cucrema 1ByX JIMHEUHBIX
YpaBHEHUH C ABYMs IEPEMEHHBIMHU
U €€ pelneHue

29

Cucrema ByX JUHEHHBIX
YpaBHEHHH C IByMs II€PEMEHHBIMHU
U €€ pelIeHue

30

Pemienue cucrem AByX ypaBHEHUH,
OJIHO M3 KOTOPBIX JIMHEIHOE, a
IpYyroe — BTOPOH CTENIEHU

bub6munorexa LIOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucreM AByX ypaBHEHUH,
OJTHO U3 KOTOPBIX JUHEHHOE, a
JPyroe — BTOPOU CTETIIEHU

bu6anoreka LIOK
https://m.edsoo.ru/7f43d55a

32

Pemenue cucreM IByX ypaBHEHHH,



https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d0b4
https://m.edsoo.ru/7f43d23a
https://m.edsoo.ru/7f43d55a

OJTHO U3 KOTOPBIX JIMHEUHOE, a
IpYyroe — BTOPOM CTENEHU

Pemenue cucrem 1ByX ypaBHEHUH,

33 OJIHO U3 KOTOPBIX JINHEHHOE, a
Apyroe — BTOPOH CTENEHU
I'paduueckas unTEpIIpeTaIys
34 CUCTEMBI YpaBHEHUI ¢ JBYMsI
IIEPEMEHHBIMU
35 Pemenne TekcTOBBIX 3aa4
anredpanvdecKuM crocooom
36 Pemenne TekcTOBBIX 337124
asre0panyecKuM crnocodoom
37 KonrtponbHas pabota o teme
"Cucremsbl ypaBHeHUI"
38 UucnoBble HEPAaBEHCTBA U UX
CBOICTBa
HucnoBble HEPABEHCTBA U UX bu6nuorexa LIOK
39 CBOWCTBa https://m.edsoo.ru/7f43ad5a
JluneitHble HEpPaBEHCTBA C OJTHOM bu6muoreka [IOK
40 .
NIEPEMEHHOMN M UX PeIICHHE https://m.edsoo.ru/7f43af08
JIuHeliHbIC HEPABEHCTBA C OHOU bub6mmorexa LIOK
41 .
[IEPEMEHHOMN M UX PELICHHE https://m.edsoo.ru/7f43af08
42 Jlunetinbie IjepaBeHCTBa C OJTHOM bubnuorexa [JOK
NEPEMEHHOMN M UX PEIICHHE https://m.edsoo.ru/7f43af08
43 CI/ICT?MLI J'II/IHGI‘/'IHL‘I’X HEPABEHCTB C
OJTHOM MIEPEMEHHOM U MX pelIeHne
44 CucreMbl TMHEMHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM U UX PELICHUE



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

CucTteMbl TMHEHHBIX HEPABEHCTB C

45 OJIHOM IEPEMEHHOM U UX PEIICHUE
46 KBanpaTHble HEpaBeHCTBA U UX bu6mmorexa LIOK

pelieHue https://m.edsoo.ru/7f43b098
47 KBanpaTHbie HepaBEeHCTBA U UX bu6mmoteka [IOK

pelieHue https://m.edsoo.ru/7f43b21e
48 KBanpaTHble HEpaBEeHCTBA U X bubmmorexa [LIOK

peleHue https://m.edsoo.ru/7f43b5a2
49 KBagpaTHble HepaBEHCTBA U UX

peleHue
50 KBanpaTHble HEpaBeHCTBA U UX

pelieHue

I'paduueckas uHTEpHIpETALIUSI
51 HSpg)BeHCTB u CI/ICTSMpHep:BCHCTB Cc bubmorexa IOK

https://m.edsoo.ru/7f43b098

IBYMSI TIEPEMEHHBIMA

I'paduueckas HHTEpIIpETALIUS
52 HEPaBEHCTB U CUCTEM HEPaBEHCTB C

IBYMS IEpEMEHHBIMU
53 KonTponbhas pabora o teme

"HepaBencraa"
54 KBangpartuunas ¢pyHkius, e€ rpapux bub6mmorexa LIOK

¥ CBOicTBa https://m.edso0.ru/7f4396¢c6
55 KBanpatuunas ¢yskuus, e€ rpadux bu6muoreka [IOK

U CBOiicTBa https://m.edsoo.ru/7f439842
56 KBagpartuunas ¢pyHkius, e€ rpapux bu6nuorexa [IOK

¥ CBOiicTBa https://m.edsoo.ru/7f4399b4
57 [TapaGoia, KOOpAMHATHI BEPIIMHBI bu6muoreka [IOK

napabosibl, OCb CAMMETPUU

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



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

napadoJIbI

58

[Tapaboiia, KOOPAMHATHI BEPIITHHBI
napaboJbl, OCh CHMMETPHH
napaboJbl

but6mmoreka [IOK
https://m.edsoo.ru/7f43a03a

59

[TapaGona, KOOpAMHATHI BEPIIHHEI
napalosibl, OCb CUMMETPUU
napadoJIbI

bubnunorexa LIOK
https://m.edsoo.ru/7f43alac

60

[TapaGorna, KOOpAMHATHI BEPIITHHBI
napaboJibl, OCb CAMMETPUU
napadoJIbI

bu6anoreka LIOK
https://m.edsoo.ru/7f43a31e

61

[Tapabomna, KOOpAUHATHI BEPIIUHbI
napaboJbl, OCh CHMMETPHH
napaboJsl

but6mmoreka [IOK
https://m.edsoo.ru/7f43a526

62

[TapaGomna, KOOpAMHATHI BEPIIMHBI
napabosibl, OCb CUMMETPUU
napaboITbl

63

I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=[x|

64

I'paduku pynkumit: y = kx, y =kx +
b, y=k/x, y=x3, y=vX, y=[X]

65

I'paduxu Gynkomii: y = kx, y =kx +
b, y=k/x, y=x*, y=VX, y=|X|

66

I'paduku dynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X|

67

I'paduxu Gynkmmii: y = kx, y =kx +
b, y=k/x, y=x°, y=vX, y=[x|

68

I'paduku dynkumii: y = kx, y = kx +
b, y=k/x, y=x3, y=vX, y=[X]



https://m.edsoo.ru/7f43a03a
https://m.edsoo.ru/7f43a1ac
https://m.edsoo.ru/7f43a31e
https://m.edsoo.ru/7f43a526

KonTponbhas pabora no teme

but6mmoreka [IOK

69 "®yHkun" https://m.edsoo.ru/7f43ab84

70 [TousTre YnCI0BOM bubnaunorexa LIOK
[IOCIEN0BATEILHOCTH https://m.edso0.ru/7f43e6¢c6
3aaHue 1mocae10BaTeIbHOCTH

71 peiyppeHTHoﬁ f[ioopMynoﬁ )51 bubmmorexa HOK

. https://m.edsoo.ru/7f43ebda

dbopMyIoii N-To YieHa

79 Apudmernueckas u bu6mmorexa LIOK
reoMeTpruYecKas Iporpeccuu https://m.edsoo.ru/7f43ed7e

73 Apudmernueckas u bubnuoreka [JOK
reoMeTpUYecKasi POrpecCcuu https://m.edsoo.ru/7f43f3b4
@opMyiIbl N-T0 YIeHa

74 apudMeTHIECKON 1 bubnuoreka [JOK
re€OMETPUYECKOM IMPOrPECCHH, https://m.edsoo.ru/7f43f58a
CYMMBI MIEPBBIX N YWICHOB
@opMyIIbl N-TO YJIeHa

75 apudmeTnueckoil u bubnuorexa LIOK
rE€OMETPUYECKOM IMPOrPECCHI, https://m.edsoo.ru/7f43ef2c
CYMMBI IIEPBBIX N WICHOB
@opMyIIsl N-TO YJIeHa

76 apu(pMeTHIECKON U bubmmoreka [LIOK
reOMETPUYECKOM IMPOrPECCHH, https://m.edsoo.ru/7f43f0c6
CYMMBI IIEPBBIX N WICHOB
@opMyIIsl N-TO YJIeHa

77 apudmeTnueckoit u bu6mmoreka [JOK
reOMEeTPUIECKON POrpeccuii, https://m.edsoo.ru/7f43f72e
CYMMBI IIEPBBIX N YWICHOB

78 ®opmyisl N-To wieHa bubmmoreka LIOK



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
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

apudMeTHIECKON 1
r€OMETPHUUYECKON MPOTPECCUH,
CYMMBI [IEPBBIX N YICHOB

https://m.edsoo.ru/7f43f8a0

79

N300paxeHne 4ieHoB
apudmeTnyeckoil u
reOMETPUUYECKON TPOrpecCUii
TOYKAMU Ha KOOPJAMHATHOMU
MJIOCKOCTH

80

N300paxkeHne 4IeHoB
apudmeTnyeckoil u
reOMETPUUYECKON TPOrpeccuii
TOYKAMU HAa KOOPAWHATHOM
IJIOCKOCTH

81

JIMHEeWHBIH U YKCIOHESHIIMAIbHBIN
pocTt

82

Crno>xHBIE IIPOLCHTEIL

bu6anoreka LIOK
https://m.edsoo.ru/7f43fe0e

83

CrnosxHble TPOLEHTHI

bubmuorexa [JOK
https://m.edsoo.ru/7f4401a6

84

KonTponbHas padbora no teme
"UucnoBble HOCIEN0BATEILHOCTH'

bu6anoreka LIOK
https://m.edsoo.ru/7f440418

85

[ToBTOpeHme, 0600mIEHNE 1
cHCTeMaTH3alHs 3HaHUH. 3aInCh,
CpaBHEHUE, JCHUCTBUS C
JIEACTBUTEIILHBIMHU YHCIIAMHU,
YUCJIOBas IpsiMast

86

[ToBTOpeHmE, 0000IIEHNE U
cUcTeMaTHU3alis 3HaHUH.



https://m.edsoo.ru/7f43f8a0
https://m.edsoo.ru/7f43fe0e
https://m.edsoo.ru/7f4401a6
https://m.edsoo.ru/7f4404f8

[IporieHThl, OTHOIIEHUS, TPOHIOPIIUN

[ToBTOpeHME, 00600IICHNE U

87 CUCTeMAaTH3aIHs 3HAHUH.
OxpyriieHue, TpuoIKeHUe, OIleHKa
[ToBTOpEeHmE, 0000IIEHNE 1

88 cucTemMaTu3alus 3HaHuil. Pemenue bubnuorexa [JOK
TEKCTOBBIX 33/1a4 apu(YMETUICCKUM https://m.edsoo.ru/7f443b12
criocobom
[ToBTOpeHue, 060061IeHNE U

89 cucTeMaTr3aums 3HaHui. Pemenne but6mmoreka [IOK
TEKCTOBBIX 33124 apu()hMETUICCKUM https://m.edsoo.ru/7f443cd4
crocooom
[ToBTOpeHue, 060061IeHNE U
cucTeMaThu3anusd 3HaHuu. Pemenue but6mmoreka [JOK

90
TEKCTOBBIX 3a/1a4 apu(hMETHICCKUM https://m.edsoo.ru/7f443fea
crocooom
[ToBTOpeHue, 06001IeHNE U

91 cCUCTEeMaTHU3anusg 3HaHUN. but6mmoreka [JOK
[Tpeobpa3oBanue anredpandecKux https://m.edsoo.ru/7f4441ca
BBIPKCHUH, TOMMYCTHMbBIC 3HAYCHHS
[ToBTOpeHue, 06001mIeHNE U

92 CHCTEMAaTH3allis 3HAHUH. bubmuoreka [IOK
[Tpeobpa3oBanue anredpandecKux https://m.edsoo.ru/7f444364
BBIPA)XEHUH, JOMyCTUMbIE 3HAUCHUS
[ToBTOpeHme, 0600MICHNE U

93 CHUCTEMAaTH3allus 3HAHUH. bubmuoreka [IOK

[Ipeobpa3zoBanue anredpanyecKux
BBIPAXXEHUH, TOMMYCTUMbIE 3HAYCHUS

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

94

[ToBTOpenwue, 0600IIEeHNE 1
CHCTEMAaTH3aINS 3HAHWM.
[IpeobpazoBanue anredpandecKux
BBIPXXEHUH, TOMYCTUMbIE 3HAYCHHUS

but6mmoreka [IOK
https://m.edsoo.ru/7f444a94

95

[ToBTOpeHme, 0600IIEHNEe 1
cuctemaTusanus 3Hanuil. OyHKIuu:
IIOCTPOEHHE, CBOMCTBA N3YyYEHHBIX

b yHKIHA

but6mmoreka [IOK
https://m.edsoo.ru/7f444c56

96

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3anus 3HaHuil. OyHKINH:
MOCTPOCHHE, CBONCTBA M3YUCHHBIX

b yHKIHIA

but6mmoreka [IOK
https://m.edsoo.ru/7f444f44

97

[ToBTOpeHue, 06001IeHNE U
cucTeMaTH3anus 3HaHuil. OyHKINH:
MOCTPOEHHE, CBONCTBA M3YUCHHBIX

G yHKIHIA

bubmuoreka [JOK
https://m.edsoo.ru/7f44516a

98

[ToBTOpeHue, 06001IeHNE U
cucTeMaTu3anus 3HaHuil. OyHKINK:
MOCTPOEHHE, CBONCTBA M3YUCHHBIX

byHKINN

bubmnoreka [JOK
https://m.edsoo0.ru/7f4452¢6

99

[ToBTOpeHue, 06001IeHNE U
CUCTeMaTHU3alusI 3HAaHUH.
I'paduueckoe pemenre ypaBHECHUI
U UX CUCTEM

bubnaunorexa LIOK
https://m.edsoo.ru/7f445516

100

[ToBTOpenue, 0600IIeHNE U
cUCTeMaTU3alus 3HaHHM.
I'pacduueckoe penieHue ypaBHEHUI
U UX CUCTEM

101

Hrorosas KOHTPOJIbHAasA pa60Ta



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

102

O0001IeHNE U CUCTEMATU3ALMI
3HaHUHU

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102




MPOBEPSIEMBIE TPEGOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHON ITPOTPAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHBIE Pe3yIbTATHI OCBOCHUS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTeIbHOI NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yJbTarTa
1 Yucna 1 BIYMCICHUS
11 BemonHaTe, coderas  yCTHBIE M IIHCBMEHHBIE  HPHUEMBI,
' apudmeTnyeckue A1eMCTBUS C PallMOHAIBHBIMH YUCIAMU
Haxonute  3HAY€HHMsT ~ YUCIOBBIX  BBIPAXKEHUH,  NPUMEHSITh
1.2 pa3zHooOpa3Hble CIOCOOBI M MPUEMBI BBIUMCICHHS 3HAUEHUH JAPOOHBIX
BBIpAXXEHUH, colepKallluX OObIKHOBEHHBIE U IECATUYHBIE APOOU
[lepexomuts OT omHOW (QOPMBI 3amWcH YHCET K JAPYroi
13 (mpeoOpa3oBeIBaTh  JACCATHUYHYIO  JApoOb B OOBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JECATHYHYIO, B YaCTHOCTH, B OECKOHEUHYIO
JECSITUYHYIO IpO0Ob)
1.4 CpaBHMBAaTh M YNIOPSAOUYMBATH pAllMOHATIbHBIE YMCTIA
1.5 OKpyTasTh YKCIa
BBINIONIHATE NPUKHUIKY W OLEHKY pe3yibTaTa BBIYUCICHUH, OLICHKY
1.6 3HAQYEHU YUCJOBBIX BBIPAXKECHHI. BBITOMHATH JEUCTBUA  CO
CTETEHSIMH C HATYpaJIbHBIMU [TOKA3aTEIsIMU
17 IIpuMeHATh NpU3HAKU JAEIUMOCTH, pa3JIOKEHHE Ha MHOXHUTEIU
' HaTypaJIbHbIX YUCEIl
Pemarp  NpakTUKO-OPUEHTUPOBAHHBIE  3aJadyM, CBA3aHHBIE C
OTHOIIIEHUEM BEJINYHH, IPONOPLHOHAILHOCTBIO BEJINYHH,
1.8 MPOLICHTAMH, WHTEPIPETUPOBATh pE3YyJbTaThl pEUICHUs 3aaad C
y4€TOM OTrpaHUYEHHH, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAEMBbIX
00BEKTOB
2 Anrebpanyueckue BBIPAKCHHS
51 Hcnonp3oBaTh anreOpanvyeckyl0o TEPMUHOJIOTUIO U CHUMBOJIUKY,

NPUMEHSTH €€ B MPOLIECCe OCBOSHUS yUeOHOTO MaTepuaa




Haxomute 3HauUeHUs 6YKBCHHBIX BBIpa)KeHI/Iﬁ npu 3aJJaHHBIX

22 3HAYEHUSAX NIEPEMEHHBIX
23 BoimonHsaTe npeoOpa3oBaHUs IEJIOTO  BBIPAXKEHUS B MHOTOYJIEH
' MIPUBEICHUEM TOJI0OHBIX CIaraéMbIX, paCKphITHEM CKOOOK
BbINOAHATE YMHOKEHHE OJHOWIEHAa HA MHOTOYJIEH M MHOIOWIEHA Ha
2.4 MHOTOYJICH, TNPUMEHATH (OpMYJbl KBajapaTa CyMMBI H KBajapara
pa3HOCTH
OcyniecTBIATh pa3ja0KEeHNE MHOIOWIEHOB HA MHOKUTENH C IIOMOILBIO
2.5 BBIHECEHHSI 32 CKOOKU OOIIEro MHOXKHUTENS], TPYIITUPOBKH CIaraeMbIX,
npUMeHeHUs (POPMYIT COKPALIEHHOTO YMHOKEHUS
26 [TpumensThs npeoOpa3oBaHUsI MHOTOYJICHOB JAJISl PELICHUS pa3IMYHbIX
' 3a/1a4 U3 MAaTEMAaTUKH, CMEKHBIX IIPEIMETOB, U3 PEAJIbHON NPAKTUKH
57 Hcrnonb30BaTh CBOMCTBA CTENEHEW C HATypalbHBIMM IIOKA3aTEJIIMU
' JUISt Tpeo0pa3oBaHusl BHIPAKCHHI
3 YpaBHEHUS U HEPABEHCTBA
Pemate nMHEHHBIE ypaBHEHUS C OJHOM IIEPEMEHHOMW, IIPUMEHSS
3.1 IIpaBWJIa MEpPEXOAa OT UCXOJHOTO YPAaBHEHHS K PaBHOCWIBHOMY EMY.
IIpoBepsTh, ABIAETCA U YUCIIO KOPHEM ypaBHEHUS
3.9 [lpumensaTs rpapuueckue MeTOAbl IPU  PELICHUM JIMHEHHBIX
' YPaBHEHUH U UX CUCTEM
33 [TonOupats npumepsl map Yuced, ABISAIOMUXCS PELIEHUEM JTMHEHHOTO
' YpaBHEHUS C ABYMS [IEPEMEHHBIMU
CTpouTh B KOOPAMHATHOH TIOCKOCTH IrpaduK JTMHEHHOTO YPaBHEHHUS C
3.4 JIBYMsl TIEPEMEHHBIMHU; TOJIB3YSICh TPapUKOM, NMPHUBOAUTH NPUMEPHI
pElIeHNs ypaBHEHUS
35 Pemates cucremsl 1BYX JIMHEHMHBIX YPABHEHUN C JBYMS IIEPEMEHHBIMU,
. B TOM 4ucIie rpaduuecku
CocTaBiATh U pemaTh JUHEHHOE ypaBHEHUE WIM CHCTEMY JMHEHHBIX
3.6 YPaBHEHHUU 110 yCIOBUIO 3a/1a4, HUHTEPIIPETUPOBATHh B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ MOJTY4YCHHBIN PE3yJbTaT
4 Koopaunats! u rpapuku. OyHkiun
N300paxaTb Ha KOOpAUHATHOM NPSIMON TOYKH, COOTBETCTBYIOILME
4.1 3aJlaHHBIM KOOpJAMHATaM, JIy4d, OTpPE3KH, HHTEpBajbl, 3alHUCHIBATh

YHUCJIOBBIC TPOMCIKYTKH Ha aJIT! C6paI/I‘-ICCKOM SA3BIKC




Ormeuate B KOOpI[I/IHaTHOI\/'I INIOCKOCTH TOYKHM TIIO0 3aJaHHBIM

4.2
KOOpJMHATaM
43 Crpouts rpaduku auHeHbIX QyHKuud. CTpouTs rpaduk QyHKIHUU Y
' = [x]
OnuceiBaTh ¢ MOMOUIbIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTU MEXITY
4.4 BEJIIMYMHAMU: CKOpPOCTb, BPEMsA, PACCTOSHHE, LEHY, KOJIHYECTBO,
CTOUMOCTb, IPOU3BOIUTENBHOCTD, BpeMs, 00BEM padOTHI
4.5 Haxonuth 3HaueHne GyHKIMHU MO 3HAYEHUIO €€ apryMeHTa
[lonumate rpaduueckuii crmoco0 TPEACTaBICHHS U aHalIH3a
4.6 nHopMalMK, W3BJICKAaTh W HMHTEPIPETUPOBATh HHPOPMAIMIO U3
rpauKoOB peanbHbBIX MPOLECCOB U 3aBUCUMOCTEMN
8 KUIACC
Kon .
IIpoBepsiemble mpeIMeTHBbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl OCHOBHOIO 00111er0 00pa3oBaHus
pe3yJbTarTa
1 UYucna 1 BIYUCIICHUS
Hcnonp30BaTh  HAYalbHBIE  MPEACTABICHUS O  MHOXECTBE
11 JEHCTBUTENIbHBIX YMCEN JJI CPABHEHUS, OKPYIJICHUSI U BBIUMCIICHUIA,
' n300pakaTh JIEHCTBUTENbHBIE YHCIAa TOYKAMU Ha KOOPJUHATHOMN
MPAMOi
[lpumeHsTh TOHATHE  apU(PMETHYECKOTO  KBAJPATHOTO  KOPHSA,
1o HAaXOJUTh KBAJpaTHbIE KOPHHU, HCIONb3yd IpPU HEOOXOAUMOCTHU
' KaJIbKYJISITOP, BHITOTHATH Pe0Opa30oBaHUsl BBIPAKEHHM, COAEPKAIIIX
KBaJpaTHbIE KOPHH, UCIIOJIb3Ysl CBOWCTBA KOPHEH
13 Hcnonb3oBaTh 3amucu  OONBIIMX M MajbIX YHCEN C IOMOIIBIO
' JIECATUYHBIX ApoOeii u cteneneii yncna 10
2 Anrebpanueckue BbIPaKEHHS
[IpuMeHATh TMOHSATHE CTENEeHH C LEeJbIM MOKa3aTeJeM, BBIOIHATh
2.1 nmpeoOpa3oBaHusl BBIPAKEHUN, COJAEPXKAIMMX CTEIEHH C  IeJbIM
roKasaresaemM
25 BBIMONHATE  TOXKIECTBEHHBIE  MPEOOpa3oBaHUs  PAalMOHAIBHBIX

BBIDQXKEHUII HA OCHOBE IPABWJI JICMCTBUIM HaJ MHOTOYIECHAMH U




2.3

anreOpanyecKUMH ApoOsSIMHU

PaCKJ'IaI[BIBaTB KBa,Z[paTHHﬁ TpéX‘lJ'IeH Ha MHOXKHTCJIN

2.4

[IpumeHATh TpeoOpa3oBaHUs BBIPAKEHUM ISl PEIIeHUs pa3IMYHbIX

3a1a4 U3 MaTEMAaTHUKHU, CMCIKHBIX IIPEAMCTOB, U3 peaHBHOﬁ IMMPAKTHUKN

VYpaBHEHMs U HEPABEHCTBA

3.1

Pemate JMHEWHBIE, KBaJpaTHbIE YpPaBHEHUS U PALMOHAIBHBIC
YPaBHEHUS, CBOAAIIMECSH K HUM, CUCTEMBI JBYX YPABHEHHUU C ABYMs

NEPpCMECHHBIMU

3.2

[IpoBoauTh, mpOCTEHIINE HWCCIENOBAaHHUS ypPaBHEHHUH U CUCTEM
ypaBHEHHH, B TOM UHCI€ C MPUMEHEHHEM TrpapuUecKux
Mpe/cTaBiIeHU (ycTaHAaBIMBaTh, UMEET JU ypaBHEHHE WU CUCTeMa

YpaBHEHUH pEILeHUs], €CIIU UMEET, TO CKOJIbKO, U Ipoyee)

3.3

[lepexoquTe OT cioBecHOM  (OPMYJIHUPOBKM 3amaud K e
anreOpanyecKo MOJETH C IMOMOIIBIO COCTABIICHUS YPaBHEHHUS WU
CUCTEMBl ypaBHEHHUH, HHTEPIPETUPOBATH B  COOTBETCTBUU C

KOHTEKCTOM 33a]1a4U MOJTYyYEHHbIA PE3yJIbTaT

3.4

IIpuMeHATH CBOICTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLEHKH,
pelaTh JUHEHHbIE HEPaBEHCTBA C OJHOU MEPEMEHHOM U UX CHCTEMBI,
JaBaTb  rpaUyecKyl0  WUIIOCTPALMI0  MHOXECTBAa  peIlCHHH

HEPaBCHCTBA, CUCTEMBI HEPABCHCTB

OyHKIMHT

4.1

[lonumate ¥ WCMOIB30BaTh (PYHKIMOHAIBHBIC TOHATHS M S3BIK
(TepMUHBI, CUMBOJIMYECKHE OOO3HAYCHHS), OMPENCNIATh 3HAUYCHUE
GYHKIMH TIO0 3HAYEHHUIO apryMEHTa, ONPEAeIsiTh CBOMCTBA ()YHKIIHH

o e€ rpaduky

4.2

Ctpoutb rpaduKu 3JeMEHTapHBIX (PYHKIUI BUA:
y=k/x

k/x

, Y =X, ¥y = X3, Y = [X|, onmiCBIBaTh CBOMCTBA YMCIOBOW (DYHKIIUHU IO €&
rpaduky




9 KJIACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOCHUS OCHOBHOM
NpoBepsaEeMOro .
o0pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHust
pe3yJibTara
1 Yucna v BBIYUCICHUS
11 CpaBHUBaTh M YHNOPSAOYMBATH palMOHAJIbHBIE M HPpPALMOHAJIBHBIE
' qucia
BeimonHaTe apupmMeTHueckue AEHCTBUS C pallMOHAIBHBIMU YHUCIAMH,
1.2 couerasi YCTHbIE M NMHUCbMEHHBIE NMPUEMBI, BBIIIOJIHATH BBIUYUCIECHUS C
MPPaLMOHAIILHBIMU YHCIIAMU
13 Haxoauth 3HaueHUs CTENEHEH ¢ LENbIMM IOKa3aTeIsIMU U KOPHEH,
. BBIUNCJIATh 3HAYCHHS YUCIIOBBIX BBIPAXKCHUN
14 OKpyryiTh 1EeHCTBUTENBHBIE YNCIa, BBIIIOJHATD IPUKUIKY pPe3yabTaTa
' BBIYMCJICHUM, OLIEHKY YMCJIOBBIX BBIPAKEHUN
2 VYpaBHEHUS U HEPABEHCTBA
’1 Pemarp nuHelHble W  KBaJpaTHbIE YpaBHEHMs, ypaBHEHUS,
' CBOJSIIIIMECS K HUM, POCTEHIINE TPOOHO-pAlMOHATIbHBIE YPAaBHEHUS
Pematp cuctemsl IByX JTMHEWHBIX YPAaBHEHUN C JBYMsI IEPEMEHHBIMU
2.2 Y CUCTEMBI IBYX YPABHEHMH, B KOTOPBIX OJTHO YPaBHEHHUE HE SBIISCTCS
JIMHEVHBIM
Pemate TeKCTOBBIE 3a/Ja4M anreOpanvdeckuM CIocoOOM C TOMOIIBIO
2.3 COCTaBJICHUS ypPaBHEHMUS WJINM CUCTEMBI JBYX YPABHEHMH C IBYMs
NIEPEMEHHBIMU
[IpoBomnuTh npOCTEHINIME WCCIEIOBAHUS YPAaBHEHHMH U  CHUCTEM
24 ypaBHEHHH, B TOM 4YHCIE€ C TPUMEHEHHEM TpapUUecKux
' IIPEICTAaBIEHUN (HallpuMep, yCTaHABIMBAaTh, UMEET JIU YPaBHEHUE WU
CHUCTEMA YPaBHEHUI pelleH s, €CIU UMEET, TO CKOJIBKO)
Pemate  sMHENMHBIE  HEpPaBEHCTBA, KBAJAPATHBIE  HEPABEHCTBA,
2.5 n300pakaTh pelIeHNue HEPABEHCTB Ha YMCIIOBOM MPsIMOH, 3alHMCHIBATDH
pelIeHue ¢ IOMOIIBIO CUMBOJIOB
’6 Pemare cHCTEMBI JIMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB,

BKJIFOUAIOIINE KBAJPAaTHOE HEPABEHCTBO, H300paXkaTh pEILICHHUE




CUCTEMBI HCPABCHCTB Ha YHCJIOBOM pr[MOﬁ, 3aIIMChIBATh PCUHICHUEC C

IIOMOIIBIO CUMBOJIOB

2.7

Hcrnonb30BaTh HEPAaBEHCTBA MIPU PEILICHUH PAa3JIMYHBIX 3a1a4

OyHKIMU

3.1

PacriosHaBath  GYHKIMM  WM3YYEHHBIX  BHAOB.  [loKa3biBaTh
CXEMAaTHYECKU PACIIOI0XKEHHUE Ha KOOPAMHATHOMN MIOCKOCTH rpaduKoB
¢bynkuuit Buaa: y=kx, y=kx+b, y=k/x, y=ax?+bx+c, B 3aBucumoctu ot

3HaYeHUI K03(PPUIIMEHTOB, OMUCHIBATH CBONCTBA ()yHKIIHIA

3.2

[loka3plBaTh CXEMaTHYECKH pACIIOIOKEHHWE HAa  KOOPAWHATHOMN
TUIOCKOCTH TpaduKoB QyHKIMH Buma Y = YX, Y = |X| U ommchIBaTh

CBOMCTBA (QYHKITHI

3.3

Ctpouts W wu300pakaTh CXeMaTHUYECKU TpaduKyd KBaJAPaTUUHBIX
(yHKIMNA, ONMHUCHIBaTh CBOWCTBA KBAAPATHYHBIX (QYHKIHA IO HUX

rpadukam

3.4

Pacnio3HaBaTh KBagpaTU4HYI0 (GYHKIHIO TO (opmyine, HPUBOIUTH
OpUMEpbl KBaJpaTUUYHBIX (DYHKIMH K3 peanbHOW XKU3HH, (DUBHKH,

r€OMETPHUH

ApudmeTrnueckasi 1 reOMeTpu4ecKas Iporpeccun

4.1

Pacnio3HaBaTh apu(pMETHUYECKYIO0 U T€OMETPUUECKYIO ITPOrPECCUH MPU

Pa3HbIX crnocobdax 3aJaHusg

4.2

BbINOAHATE BBIYMCICHUS C HCIOJIb30BaHHEM (opMya N-ro 4jeHa
apu(METHYECKON U TeOMETPUYECKOH MPOrpeccHif, CyMMBI MEPBBIX N

YJICHOB

4.3

N306pakath 4IeHBI MOCIEAOBATEIIPHOCTH TOYKAMHU Ha KOOPIWHATHOMN

IIJIOCKOCTH

4.4

Pemiats 3aga4i, CBA3aHHBIC C YHCJIIOBBIMU ITOCICOOBATCIIbHOCTAMU, B
TOM YHUCJIC 3aJadyu U3 peaﬂLHOﬁ KHU3HHU (C HUCIIOJIB30BaHHUEM

KaJIBKYJISATOPA, TU(PPOBBIX TEXHOJIOTHI)




INPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BIYUCIICHUS
JpoOu OOBIKHOBEHHBIE M JIECSITHYHBIE, MEPEX0J OT OAHOW (HOPMBI 3aMUCH
1.1 npobeii k apyroi. IloHsATHE paIMOHAIBPHOTO YHCIIA, 3aMKCh, CPaBHEHHE,
YIIOPSIOYNBAHHUE PAIMOHATBHBIX YHCEI
12 ApudmeTrnueckue NEHCTBUS C pallMOHATBHBIMU YuciiaMu. Pemenue 3amayq u3
' peaslbHOM MPAaKTUKX Ha YacTH, HAa APOOH
13 CreneHb C HaTypaJbHBIM IIOKa3aTeJeM: ONpeesieHHe, NpeoOpa3oBaHHe
' BBIPa)KEHUI HAa OCHOBE OIPE/IEICHHUS, 3aIUCh OOJIBIINX YUCEel
14 [TpoueHTHI, 3anKMCh MPOLIEHTOB B BUJAE ApoOM U JpoOHM B BUJAE MPOLEHTOB.
' Tpu ocHOBHBIE 33/1a4 HA MPOLIEHTHI, PEIlIeHUE 3aa4 U3 PealbHOM MPaKTUKU
15 [lpumMeHeHne NPU3HAKOB  JEIMMOCTH, PA3I0KEHHE HAa  MHOXHUTEIU
' HATYpPaJIbHBIX YHCE
16 PeanbHble  3aBUCUMOCTH, B TOM 4Yucie TmpsMas W oOparHas
' IPONOPLUOHATILHOCTH
2 AnrebpanuecKue BhIPaXKCHUS
’1 [lepemenHble, YMCIOBOE 3HAUEHUE BBIPAXKEHUS C TepeMeHHOM. [lomycTumblie
' 3HaYeHUs EPEMEHHBIX
25 [IpencraBieHre 3aBUCUMOCTH MEXIy BeJIMUYMHAMU B BUIE (HOPMYIIBL.
' Beruucnenus no popmynam
23 [IpeoOpazoBanne  OYKBEHHBIX  BBIPDAKEHUH, TOXIECTBEHHO  paBHBIE
' BBIPA)KEHUS
2.4 CBolicTBa CTENEHH C HATYpaJIbHBIM ITOKa3aTeeM
25 Onnounensl 1 MHOrouwieHbl. Crenenb MHOTrowieHa. CiioXeHUe, BEIYMTAHKE,
' YMHO>KEHUE MHOTOYICHOB
26 DopMyIbl COKpPAIIEHHOTO YMHOXKEHUS: KBaJIpaT CyMMbI M KBaJpaT pa3HOCTH.
' ®opmysa pa3HOCTH KBaJpaToB. Pa3noxeHre MHOrO4JIEHOB HA MHOKUTEIU
3 YpaBHeHHs
31 VYpaBHeHHe, KOpEHb YypaBHEHHs, IMpaBujia NpeoOpa3oBaHUS ypaBHEHUS,
' PaBHOCHIIBHOCTh YPaBHEHH
3.2 JIuneiiHoe ypaBHEHHE C OJHOM INEPEMEHHOM, YHMCIIO KOpHEH JIMHEHHOro




ypaBHEHHS, pelIeHNE IMHEHHBIX YpaBHEHUH

CocraBneHue ypaBHeHI/Iﬁ 10 YCJIOBUIO 3aJlavH. Pemrenne TeKCTOBBIX 3ajJga4d C

33 MTOMOUIBI0 YPABHEHUI
3.4 JluneliHOE ypaBHEHUE C ABYMS IIEPEMEHHBIMH U €T0 rpaduk
Cucrema [ByX JMHEMHBIX ypaBHEHUN C [JByMs IepeMEHHbIMU. PemieHue
3.5 CUCTEM YpaBHEHMH criocoOOM MOJCTaHOBKH. IIpuMepsl pelieHns TeKCTOBBIX
3a/1a4 ¢ ITOMOILBIO CUCTEM YPaBHEHUMU
4 Koopaunats! u rpaduku. @yHkunn
4.1 Koopaunara ToYky Ha IPSMOit
143 YucnoBble TPOMEXKYTKU. PaccTosiHue MEXy ABYMSI TOYKAMU KOOPAMHATHOM
' PAMO
43 [TpstmoyronbHast cuctema koopauHat, ocu Ox u Oy. AGcrucca u opanHATA
' TOYKHM Ha KOOPJAMHATHOM IUIOCKOCTH
44 [Ipumepsr rpadukoB, 3aaaHHbIX (opMmynamMu. UTeHHe TpauKOB peabHBIX
' 3aBUCUMOCTEN
4.5 [oustue pynkun. I'papux Gynkuun. ColcTBa QyHKIHIA
4.6 Jluneitnas ynkuus, e€ rpaduk. I'paduk byHkmn y = [X|
47 I'padnyeckoe pemieHue JUHEHHBIX YpaBHEHUH M CHUCTEM JIMHEHWHBIX
' YpaBHEHUH
8 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 Yucna v BIYUCICHUS
11 KBagpaTtHplii kopeHb u3 uucia. IloHAaTHe 00 HppalMOHAIBHOM YHCIIE.
' Jecsatrynble MpUOIMKEHNS UPPALIMOHATBHBIX YHCEI
CpoiicTBa apudMeTHUeCKHUX KBaJpaTHBIX KOpHEHM W HMX NpUMEHEHHE K
1.2 peoOpa30BAHUIO YHUCIIOBBIX BBIPAKEHUH U BBIYUCICHUSAM. JleHCTBUTEIbHbIE
4yucIa
1.3 CreneHsb c 1eNbIM nokaszaTeseM 1 €€ cpoiicTBa. CTaHIapTHAS 3aUCh YUCa
2 AnrebpanuecKue BBIPaKCHHUS
2.1 KBagpaTthsiii TpEXUIIEH, pa3JIOKEHUE KBAIPATHOIO TPEXWICHA HA MHOKUTEIN
2.2 Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanydeckoi Apoou




2.3 CrnosxeHue, BBIYHUTaHNUE, YMHOKEHHE, JIeNIEHUE anredpandeckux apodei
24 PannonanpHbIe BRIpAXEHUS U UX MPE0Opa3oBaHue
3 YpaBHEHUs 1 HEPAaBEHCTBA
31 KBanmpatHoe ypaBHeHume, ¢opMmyna KOpHEH KBaJIpaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pemenue ypaBHeHUH, CBOIAIINUXCS K TUHEUHBIM U KBAJIPATHBIM
3.3 [pocreiinme npoOHO-palilOHAIbHbBIE YPABHEHUS
['padmyeckas uHTEpHpeTalsl YpaBHEHU C IBYMSI IEPEMEHHBIMU U CHCTEM
3.4 JIMHEWHBIX YpaBHEHHUU ¢ JABYyMs NEepeMEeHHBbIMU. [IpuMepsl pelenus cucteM
HEJIMHEMHBIX YPaBHEHUH C JBYMSI IEPEMEHHBIMU
35 Pemenue TekCTOBBIX 3a7a4 anreOpandecKuM CrocoooM
3.6 UmncnoBble HEPABEHCTBA U UX CBOMCTBA
3.7 HepaseHcTBO ¢ 01HOM TepeMEHHOMN
3.8 PaBHOCUIIBHOCTE HEPABEHCTB
3.9 JInHeiHbpIe HEPAaBEHCTBA C OJHOM NIEPEMEHHOU
3.10 CucTeMbl TUHEHHBIX HEPABEHCTB C OJHOM ITePEMEHHON
4 DOyHKIIUA
41 [onstne ¢ynkuuu. OOnMacTe onpereneHuss ¥ MHOXECTBO 3HAYCHUI
' ¢ynkuun. CiocoOs! 3aanus GyHKIUN
4.2 I'paduk pynkumu. YreHue cBoifcTB GyHKIMHU N0 €€ rpaduky
4.3 [Ipumeps! rpadukoB GyHKUIUHN, OTPAXKAIOUIUX PeaTbHbIC IPOLECCHI
44 OYHKIMK, OIUCHIBAIOIIME TPSIMYI0O M OOpaTHYIO NpPOMNOPIMOHATIbHBIE
' 3aBUCUMOCTH, X TpapuKH
4.5 @yHknuuy y =x7 y = X’
4.6 Oynkuuu y = [x, y = |x|
4.7 I'paduueckoe pemieHre ypaBHEHUI U CUCTEM ypaBHEHUH
9 KVIACC
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUSA
1 Uucna v BEIYUCICHUS
11 PamionanbHble 4Mcna, UpPpalMOHANBHBIE YHCITA, KOHEYHbIE U OECKOHEYHBIE

JIECSITHIHBIE IPOOH




MHOX€ECTBO AEHCTBUTEILHBIX YHUCCII, JEHCTBUTEIBbHEIC YUCIIA KaK OCCKOHCYHbBIE

JCCATHYHBIC ,Z[pO6I/I. Bzanmuo OAHO3HAYHOC COOTBETCTBUEC MCKIAY MHOXCECTBOM

L2 JICACTBUTEIIbHBIX YHCEN U KOOPAUHATHOU NpsiMoil. CpaBHEHHE IEUCTBUTEIIBHBIX
quce
1.3 ApupmeTrrueckue NeHCTBHS C ICUCTBUTEIBHBIMH YHCIAMH
Wsmepenus, npubmkeHusi, oieHKU. PazMepsl 00bEKTOB OKPYXKAIOIIEr0 MHUPA,
14 JUIMTEIILHOCTh TIPOIIECCOB B OKpyxkaromeMm wmupe. [IpubnmxéHHoe 3HaueHue
' BEJIMYMHBI, TOYHOCTh NpuOmkeHus. Okpyriaenue uncen. Ilpukuaka u oueHka
pE3yabTaTOB BHIYMCICHUN
2 YpaBHEHUs U HEPABEHCTBA
2.1 VYpaBHEHUS ¢ OTHOM IMEpEMEHHON
2.2 JIluneitnoe ypaBHeHue. Pelienue ypaBHeHUH, CBOAAIIUXCS K TUHEUHBIM
2.3 KBagpaTtHoe ypaBHeHME. Pemienre ypaBHEHH, CBOIAIIMXCS K KBAAPATHBIM
04 bukBanpatHoe ypaBHeHue. llpumepbl pelieHUs ypaBHEHMM TpeTbed U
. 4eTBEPTOU CTEIICHEU Pa3JIOKEHUEM Ha MHOKUTEIIN
2.5 Pemenne npoOGHO-paiMOHAIBHBIX YpPaBHEHHH
2.6 Cucremsl ypaBHEHUI
2.7 VYpaBHeHHE ¢ ABYMS IEPEMEHHBIMH U €T0 rpaduk
2.8 Pemenne cucrem IByX JIMHEWHBIX YPaBHEHHUM C IBYMS IIEPEMEHHBIMU
29 Pemenne cucrem nByX YpaBHEHHH, OJHO M3 KOTOPBIX JIMHEWHOE, a APYroe —
' BTOPOM CTEIIEHH
2.10 I'padmueckas uHTEpHIpETALINS CUCTEMBI YPAaBHEHUH C IBYMS IIEPEMEHHBIMH
2.11 Penienue TekcTOBBIX 3324 aJreOpandeckuM crocoOom
2.12 YuciioBble HEPABEHCTBA U UX CBOMCTBA
2.13 Petienue MMHEWHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOMN
2.14 Pemenue cucteM TUHEHHBIX HEPABEHCTB C OJHOM IMMEPEMEHHON
2.15 KBanpaTHble HEpaBeHCTBa
216 I'padmueckass uHTEeprperanss HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMs
' NIEPEMEHHBIMU
3 OyHKIUU
. KBanpatnunas Qyukuus, e€ rpaduk u cBoiictBa. Ilapabona, kKoopauHaTHI
' BEPLIMHBI 1apa0oJibl, 0Cb CUMMETPUHU TTapadoIb
3.2 I'padukn Gpynkumit y=kx, y=kx+b u ux cBoiictBa




3.3 I'paduku dpynkuuit y=K/X, y = X’ u ux cpoiictsa

3.4 I'paduku pyHKIMIA , 1 UX CBOMCTBA
4 UmcnoBbie Moce10BaTeIbHOCTH

i1 OmnpeneneHure U crnocoObl 3aJJaHUsl YMCIIOBBIX MOCJIEA0BaTeIbHOCTEN. 3aiaHue
' MOCIIEI0BATEILHOCTH PEKYppEeHTHOU (hopmyInoit u popmymoii N-ro dieHa

49 Apudpmernueckass mnporpeccus. Dopmynsl N-ro  wieHa apu(pMeTHUecKoi
' MPOTPECCUH, CYMMBI TIEPBBIX N YJICHOB

e ['eomerpuueckass mporpeccus. QDopmynasl N-TO YieHA T'€OMETPUYECKOMN
' MPOrPEeCcCUu, CyMMbI IEPBBIX N YJICHOB

d N300pakeHre dineHOB apu(METHUECKOM M TEeOMETPHUYECKON TMporpeccuit
' TOYKAMU Ha KOOPJAMHATHOM IIOCKOCTH. JIMHEHHBIN U SKCITOHEHIIMAIBHBIN pOCT

4.5 Crno’xHble MPOLIEHTHI




ITPOBEPSAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHUSI OCHOBHOWM OBPA30BATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHMSA K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHNSI OCHOBHOM 00pa3oBaTeIbHOI NPOrpaMMbl OCHOBHOT'0
o0uero oopazosanus Ha ocHoe ®I'OC

YMeHue onepupoBaTh IOHATHSAMHU: MHOXKECTBO, IIOJMHOKECTBO,
ONepanuy HaJl MHOXKECTBAMM; YMEHHUE OIEpUPOBATH IOHATUSMH:
rpad, cBs3HbIM Tpad, AepeBO, LMK, NPUMEHATh WX MPU DPELICHUU
3aJa4; yMEHHUE UCIOIb30BATh IpapUUeCcKoe NMpeICTaBICHUE MHOXKECTB
JUISL OIIMCAHUS PEaIbHBIX IIPOLIECCOB M SBICHUM, IPU PELICHUH 3a1a4

U3 JpYTUX Y4eOHBIX MIPEIMETOB

YmMmenue ONCpUpOBaTh IMOHATHAMU: OMNPCACIICHHUEC, aKCHUOMaA, TCOpPEMa,
A0Ka3aTejibCTBO, YMCHHUC paACIIO3HABATL HCTHHHBIC W  JIOKHBIC
BbICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPBI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKQ3bIBAaHUM

YMeHue ornepupoBaTh MNOHSATUSMHU: HATYpaJIbHOE YMCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JIETUMOCTh HATypaJbHBIX YHCEN, TPHU3HAKH
JIETUMOCTH, IIeJIO€ YHWCIIO0, MOJYJIb YHCia, OOBIKHOBEHHAs ApOoObh W
JECATUYHAS JIPOOb, CTAHIAPTHBIA BUJ YHCJIA, PANMOHAIBHOE YHCIIO,
UppalMoOHaIbHOE YHUCIIO0, apu(METHUECKUH KBaJPATHBIM KOpPEHB;
YMEHUE  BBINOJHATH JEUCTBHS C YWCIAMH, CpaBHUBATh U
YHOOpSAIOYMBATh 4YHUCJIA, NPEACTABISATh YHUCIA HAa KOOPAUHATHOMN
NpsIMOM, OKPYIJIATH YHUCIA; YMEHUE JeJjaTh NPUKUAKY U OLEHKY

pe3yiibTaTta BBIYHCIICHUI

YMeHue onepupoBaTh MOHATHUAMH: CTENEHb C LEJbIM IOKa3aTeleM,
apudmeTnueckuil KBaJpaTHBIA KOPEHb, MHOTOYJICH, anredOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM CTENEHU
0oJbllle €IMHULBI, YMEHHE BBINOJIHATH pacdy€rbl Mo Qopmynam,
npeoOpa3oBaHus ILENbIX, APOOHO-pAllMOHATIBHBIX BBIPAXKEHUH U
BBIP@XXEHUI C KOPHSAMHM, Pa3jIoKEHHE MHOTOUJIEHa HAa MHOXHUTENH, B
TOM 4YHCJIE C HCIOJIb30BaHHEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaapaTa CYMMBbI U Pa3HOCTHU

YMmenue ONeCprUpOBaTh NOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




ONHOW IEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE DPEIlaTh JMHEWHBIE U KBAaJAPATHHIC YPABHECHMS,
JIpOOHO-pAllMOHATIBHBIE YPABHEHUS C OJHON MEpPEeMEHHOM, CHUCTEMBI
JIBYX JUHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U HUX CHCTEMBI,
KBaJpaTHble M JpOOHO-pallMOHA/IbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE MPU PELICHUHN 33]1a4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKHUX 3a7a4; YMEHHUE HCIOIb30BATh KOOPAHHATHYIO
IpSIMYI0O M KOOPAMHATHYIO IIJIOCKOCTh ISl M300pa)KEHUsS! pEleHUi

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHIME: QyHKIHS, Tpaduk QyHKINUU, HYTH
byHKIHH, MIPOMEKYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKU
BO3pacTaHusi, YyObIBaHUS, HauOoiblliee W HaUMEHbIIEEe 3HAYCHUS
byHKINY; yYMEHHUE OIIEPUPOBATH MOHATHUSIMU: npsiMast
MPOTIOPIIMOHATIBHOCTD, JIMHEHHAsT (yHKIUS, KBagpaTHYHas (yHKIIHS,
oOpaTHass TPOMOPIIMOHAIILHOCTh, TMapaboiia, TUrepoosia; yMEHHE
cTpouTh rpaduku GYHKIHUHA, UCIIOIB30BaTh rpadUKu JJIsI OTIPEACIICHUS
CBOMCTB TIPOIIECCOB M 3aBUCUMOCTEH, JUTSI PEIICHUS 3a1a4 U3 JAPYTUX
y4eOHBIX TPEIMETOB U pEalbHOM JKU3HU; YMEHHUE BBIPAXKATh

dbopMysiaMy 3aBHCHMOCTH MEKIY BETHUYNHAMU

YMenue OIIEPUPOBATH MIOHATUSAMH: IIOCJIE10BATEIBHOCTD,
apupmeTHyecKkass M TeoMeTpuyecKkas  IPOrPecCHH;  yYMEHHue
UCTIOJIb30BaTh CBOMCTBA IOCIIEAOBATEIBHOCTEH, (POPMYNIBI CYMMBI U
o0miero wieHa MpU pPELIeHUWH 33/a4, B TOM YHUCIE 3a7ay U3 APYrux

y‘le6HI>IX npeaMETOB U peanLHoﬁ KHU3HHU

YMeHue pemarth 3a7aud pa3HbIX TUIMOB (B TOM YHCJE Ha MPOLEHTHI,
JIOIM M 4YacTH, JBWXKEHHE, paboTy, LIeHy TOBapOB U CTOUMOCTh
MOKYIIOK U YCJIYT, HaJIOTH, 3aJa4i U3 00JIaCTH YIpaBJICHUS JINYHBIMU U
ceMeiHbIMU  (MHAHCAMHU); YMEHHE  COCTAaBJISTb  BBIPAKEHUS,
ypaBHEHUsI, HEPAaBEHCTBA M CHUCTEMbl TI0 YCJIOBHIO 3aJIayd,
UCCIIE0BaTh MOJYYEHHOE PELIEHUE U OLEHUBATh MPaBAOIOI00HOCTh

MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh HOHATHAMH: (HUrypa, TOYKA, OTPE30K, Mpsimas,
Jy4, JIOMaHasi, yroj, MHOTOYTI'OJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHHUM TPEYroJdbHUKH, MNPSAMOYTOJIBHBIA TPEYTrOJNbHUK,

MEauaHa, 6I/ICCCKTpI/Ica U BBICOTA TPCYIr'OJIbHHUKA, quBIpéXYI‘OHBHI/IK,




napajjienorpaMM, poM0, TNpSMOYTOJbHHMK, KBajapaT, Tpareuus;
OKPY)XKHOCTb, KPYT', KacaTeibHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU
¢burypamu; ymeHue pemaTh 3ajadd, B TOM YHCIIE U3 [OBCEJIHEBHOM
KHU3HU, HA HAXOXKJIEHUE T€OMETPUYECKHX BEJIIMYMH C MPUMEHEHUEM

M3Yy4YEHHBIX CBOMCTB (puryp u GpakToB

10

YMeHre OnepupoBaTh IOHATHSMHU: PABEHCTBO (HTYp, pPaBEHCTBO
TPEYTOJILHUKOB; MapauIeIbHOCTh M MEPICHIUKYISIPHOCTh TPSIMBIX,
yrol MEXIy NpSAMbIMH, TEPHEHIUKYISAp, HAKIOHHAs, MPOEKIHS,
nogobue ¢puryp, noJoOHbIE TPEYrOJbHUKH, CAMMETPHUSI OTHOCUTEIHHO
TOYKM M TPSMOM; yMEHHE paclo3HaBaTh PAaBEHCTBO, CUMMETPHIO U
nogobue (Guryp, napamieNbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYXarolieM MUpe

11

YMeHue onepupoBaTh IOHATHUSAMH: JUIMHA, PACCTOSHHE, Yol
(BemMuMHA yria, CUHYC M KOCHHYC YIJla TPEYroJIbHUKA), IUIOILAlb;
YMEHHUE OLIEHUBATh pa3Mepbl NPEIMETOB U O0BEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE TPUMEHATh QOpPMYIbl MEepUMeTpa U  IUIOMAIN
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAM Kpyra, odbema
IPSIMOYTOJIBHOTO TapajuleNieNuNe/1a; YMEHHE NPUMEHSATh MNPU3HAKU
paBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYIrOJbHHKA,
teopemy Iludaropa, TpUrOHOMETpHUECKHUE COOTHOIUCHHSA IS

BBIYMCJICHUA TJINH, paCCTOHHHﬁ, mIoaaei

12

YMmenue wu3o0pakaTh IUIOCKME (UIypbl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (UTYPBl OT PYKH, C TOMOIIBI0 UYEPTEKHBIX
WHCTPYMEHTOB U DJJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY HWJIU

CHUMBOJIBHOMY OITMCAHUIO
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YMeHue  omepupoBaTh IMOHATUSAMH: TPSIMOYTrOJibHAas — CHCTEMa
KOOpJMHAT, KOOPJIHWHAThl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEICHNE BEKTOPA HA YHUCIIO, CKAJISIPHOE MPOU3BECHIE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPHl U KOOPAWHATHI ISl MPEACTaBICHUS
JMAHHBIX W PEIICHUS 3a/Jad, B TOM YHCJIC U3 JPYTHX YUeOHBIX

IIPEAMETOB U PEaIIbHOMN KU3HU

14

YmMmenue ONCpUPOBATH TTOHATUAMMU: CTOJIOUKOBBIE U KpPYI'OBLIC
AuarpaMmbl, Ta6J'II/II_U>I, cpeaHee apI/I(I)MeTI/ILICCKOG, MEIHaHa,
HauOoIbIIee U HaUMEHBIIEE 3HAUCHHA, pa3Max YHUCIIOBOI'O Ha6opa;

YMEHHE  U3BJIEKaTh, HMHTEPHPETUPOBATH M  MPEoOpPa3OBHIBAThH




I/IH(I)OpMaI_II/IIO, MNpEaACTAaBJICHHYKO B Ta6J'II/II_IaX U Ha Juarpammax,
OTpa’Xarouyro CBOMCTBa H XApPAKTCPUCTUKU PCAJIBHBIX ITPOLCCCOB H
HBHCHHﬁ; YMECHUE pacClio3HaBaTb N3MCHYHNBBIC BCJIIMYHHBI B

OKpYXaroIieM MUpe

15

YMeHne omnepupoBaTh TMOHATUSIMHU: CIYYalHBIA OMBIT (CIy4alHBIN
AKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHbI HCXO0.)
CIIy4allHOTO OIBITA, CJIy4ailHO€ COOBITHE, BEPOSITHOCTH COOBITHSA,
YMEHHE HAXOJWUTh BEPOSTHOCTH CIIyYalHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOXHBIMH DJIEMEHTAPHBIMH COOBITHSIMH; yMEHHE pellaTh
3ajaud METOJIOM OpPraHM30BAaHHOIO mepedopa M C HCIOJIb30BaHHEM
MpaBuja YMHOXXEHHS; YMEHHME OLEHHUBATH BEPOSITHOCTH pPealbHBIX
COOBITHIA ¥ SIBJICHMIA, MOHUMATh POJIb MPAKTHYECKU TOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHI B OKpY)XallleM MHPE U B JKU3HH;
3HAKOMCTBO C TMOHSITHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YKCETI U €0 POJIBIO B MaCCOBBIX SBJICHUAX

16

YMeHue BbIOMPATh MOIXOIAIMANA W3YYCHHBIM METOJ I PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTUKHU B
HWCKYCCTBE, ONMUCHIBATh OTAEJIbHBIE BBIJAIOLIUMECS  PE3YJIbTATHI,
MOJYYECHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKU KaK HAyKH, MPUBOJUTH
MIPUMEPBI MATEMAaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU UCTOPUHU




HHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA OI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

1 Yucna 1 BBIYMCICHUS

11 Hatypanbnble u nensie yncina. [IpuzHaku 1eIMMOCTH IENbIX YHCEeT

12 OOBIKHOBEHHBIE M JIECATHYHBIE  JAPOOM,  MPOIEHTH, OECKOHEYHBIC
' MEePUOUIECKIE TPOOH

13 Pannonaneupie uucia. ApudMeTrudyeckue omnepanud ¢ paluOHAIbHBIMHU
' YHCIIaMH

14 JleiicTBuTEeNbHBIC 4YHCTA. ApHUPMETHUECKHE ONepaldd ¢ JACHCTBUTEIHLHBIMU
' YHCIaMH

L5 [TpuOmkEHHbIE BBIUMCICHMS, TpaBUiIa OKPYIJICHHs, MNPUKHAKA M OILIEHKa
' pe3yJibTaTa BEIYMCICHUN
2 Anrebpanueckue BbIpaXKEHUs

2.1 BykBeHHble BbIpakeHUs (BBIpaKEHUS C IEPEMEHHBIMHU )

25 Crenenp ¢ mensiM mokazaTeneM. CTeNneHb C PAMOHATIBHBIM ITOKA3aTEIIEM.
' CBoiicTBa CTENEHH

2.3 MHorouneHsl

24 Anrebpanyeckasi 1poOb

”5 Apudmernueckuit KOpPEHb HaTypaJIbHOU CTEIICHU. [HerictBus c
' apu(METHUECKUMH KOPHIMHU HATypaJIbHOM CTETIeHN
3 YpaBHeHHs U HEPaBEHCTBA

31 Hensie u npoOHO-pammoHanbHble ypaBHeHHS. CHCTEMBI W COBOKYIMHOCTH
' yYpaBHEHUI

32 Henbie u npoOGHO-panyoHaNbHBIe HepaBeHCTBA. CHCTEMBI UM COBOKYITHOCTH
' HEPABEHCTB

3.3 Permrenne TekCTOBBIX 3ama4
4 YucaoBble MOCIe10BaTEIbHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUS TOCIIETOBATEILHOCTEH

42 Apudpmernueckass u TeoMmerpuyeckas Tnporpeccuu. @DopMyna  CIO0XKHBIX

MPOLIEHTOB




DOyHKIMHT

OyHkmms, cnocodbl 3amaHus  QyHkmud. [ padux  pyakomu.  OO6nacth

OTIpeNIeIeHUs] U MHOKeCTBO 3HaueHu# (ynkmmu. Hymu ynkmun. [IpomexyTtku

5.1 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKIHMHA. MaKCUMyMBl U
MHHUMYMBI (yHKIuH. HamOonbinee ¥ HauMeHblIee 3Ha4eHHE (QYHKIMU Ha
MIPOMEKYTKE

6 KoopannaTsl Ha PSIMOH U TIIOCKOCTH

6.1 KoopaunaTtHas npsimast

6.2 JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH

7 I'eomeTpus

7.1 I'eomeTpuueckue GpUrypsl 1 ux cBoicTaa

7.2 TpeyroyibHUK

7.3 MHOroyrojasHUKU

7.4 OKpy>KHOCTb U KpyT

7.5 H3mepenne reoMeTpuiIecKrux BETMYUH

7.6 BexTops! Ha miIockoCcTH

8 BeposiTHOCTB U CTaTUCTHKA

8.1 OnucarenpHasi CTAaTUCTUKA

8.2 BepositHOCTB

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'pader




