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MHNOACHUTEJBbHASA 3AIIUCKA

Anrebpa SBISIETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOTO OOIIEro OOpa3oBaHMSA: OHA
oOecrieunBaeT U3y4eHHue IPYrux IUCHUILUINH, KaK €CTeCTBEHHO-HAYYHOI0, TaK U TyMaHUTapHOTO
IIUKJIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOJIOIHKEHUSI 00pa30BaHUs U B IMOBCETHEBHON JKHU3HU.
PazBute y oOyuaromuxcss Hay4YHBIX MPEICTaBICHUM O MPOUCXOXKIECHUU U CYIIHOCTH
anreOpandeckux aOCTpakiui, CrnocoOe OTpPaKCHHS MATEeMATHYECKON HAyKOW SBICHHA U
MPOLIECCOB B MpPHUpOJEe U OOIIECTBE, POJIM MATEeMAaTUYECKOTO MOJICTHPOBAHUS B HAyYHOM
NO3HAHUU U B MPAKTHKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS U KAYECTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsl aJanTaliyd B COBpeMEHHOM IudpoBoM oOuiecte. M3yueHue
anreOpbl 00ecrieunBaeT pa3BUTHE YMEHHs HaOII01aTh, CPAaBHUBATh, HAXOAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JeMCTBUSL U BBIBOJBI, (POPMYIHPOBATH yTBEepKAeHHUS. OCBOCHHE Kypca aireOpbl o0ecreynBaeT
pa3BUTHE JIOTUYECKOTO MBILIUICHUS OOYy4YaloluXcs: OHM HCHOJB3YIOT JEAYKTUBHBIE U
UHIYKTHBHBIE PACCyXACHUs, 0000IIeHNe M KOHKPETH3alUIo, abCTparupoBaHUWE W aHAJIOTHUIO.
OOyuenue anreOpe mpeanonaraeT 3HAYUTEIbHBIH OOBEM CaMOCTOSITENbHON NeATeIbHOCTH
00y4aromuxcsi, IMOJITOMY CaMOCTOSTEIbHOE pEHICHHWEe 3a7ad  SBISIETCS — peanu3anueit
JESTEIIbHOCTHOTO MIPUHIINIIA O0yUeHUSI.

B crpykrype mnporpammel y4eOHOro Kypca «Anredpa» s OCHOBHOTO OOIIEro
o0pa3oBaHUsl OCHOBHOE MECTO 3aHHUMAIOT COJIEep)KaTelbHO-METOIWYeckue JuHuM: «Yucima u
BBIUUCIICHUSY, «AJTeOpandeckue BBIpOKCHUS», «YPABHCHHS W HEpPaBEHCTBay, «DyHKIHHY.
Kaxxgas u3 3TUX coaepKaTeIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSHKEHUU TPEX JIeT
U3y4eHHs Kypca, B3aUMOJICHCTBYS C IPYTMMH €To JIMHUSAMH. B Xo1e n3ydeHus: yueOHOTO Kypca
00y4JaroIUMCs TPUXOAUTCS JTOTHUYECKH PACCYXAaTh, UCIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
S3BIK. B CBSI3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Aredpay BKIIOYSHBI HEKOTOPHIE OCHOBBI
JIOTUKU, TPEJCTaBICHHbIE BO BCEX OCHOBHBIX pa3fellax MaTeMaTH4ecKoro oOpa3oBaHUsA U
CIOCOOCTBYIOIIME OBJAJICHUIO OOYYAIONIMMHCS OCHOB YHHBEPCAJIBHOTO MAaTEMaTHYECKOTO
a3bika. ComepKaTenbHON U CTPYKTYPHOM OCOOEHHOCTHIO yueOHOro Kypca «AnreOpay sBIseTCS
€r0 MHTETPUPOBAHHBINA XapaKkTep.

Copepxanne nuHUM «UuMcna W BBIUKCICHHS» CIYXHUT OCHOBOW [UIsl JajbHEHIIero
U3yYeHHs] MaTeMaTHUKH, CIIOCOOCTBYET Pa3BHTHIO y OOYYArOIIMXCS JOTMYECKOTO MBIIIICHHUS,
(GbOpMUPOBAHUIO YMEHHSI TOJIb30BATHCA AITOPUTMAMH, a TAKKe MPUOOPETECHUIO MPAKTUYECKUX
HaBBIKOB, HEOOXOJWMBIX ISl TTOBCEJHEBHOHN KM3HHU. Pa3BUTHE MOHATHA O YHCIE HAa YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPAIMOHATBHBIMU YHCIIAMHU,
(dhopMHUpPOBAHUEM TIPEACTABICHUIN O NEHCTBUTEIHHOM 4HMCie. 3aBEPIICHUE OCBOCHUS YHUCIOBOM
JUHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

Conepkanue JAByX aireOpamdyecKkux JHHUH — «AJreOpandyeckue BBIPAXKEHUS» U
«YpaBHEHUSI U HEPABEHCTBA»  CIOCOOCTBYeT  (OPMHMPOBAHUIO Yy  OOydarOUIMXCS
MaTeMaTHYECKOTo ammapaTa, HEOOXOIUMOTO /I pEIIeHHs 3aJad MaTeMaTHKH, CMEXKHBIX
NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7au. Ha ypoBHE OCHOBHOIO 0011ero oopa3zoBaHus
yueOHBIH  MaTepuan TIpPYNNHPYETCs BOKPYT  palMOHAIBHBIX  BBIpaXEeHHH.  Auredpa
JEMOHCTPHUPYET 3HAUEHUE MATeMaTUKH KakK S3bIKa JJIsi TOCTPOCHUS MAaTEMaTHUYECKUX MOJIENEH,
OTIMCAHWMsI TIPOIECCOB U SIBIICHUH peabHOro MHpa. B 3amaun oOyueHus anreOpe BXOIAT TaKKe
JanpHeiee pa3BUTHE aJITOPUTMHUYECKOTO MBIIIJICHUS, HEOOXOIMMOro, B YacTHOCTH, JUIs
OCBOCHHS Kypca HWH(GOPMATHKH, ¥ OBIIQJICHUE HABBIKAMH JEAYKTUBHBIX PaCCYKICHHIA.
[TpeoOpa3oBaHue CUMBOJIBHBIX (HOPM CHOCOOCTBYET Pa3BUTHIO BOOOpaXKeHHs, CIOCOOHOCTEH K
MaTeMaTHYECKOMY TBOPUYECTBY.

Cogmepxanne  (QyHKIMOHAIbHO-TpadUYECKOW JIMHMM  HAIEIeHO Ha  IOJy4eHHe
o0ydJaronuMucs 3HaHUN O QYHKIHMIX KaK BaKHEUIIEH MaTEeMaTHYSCKON MOJIETH /I OTHCaHUs
U HCCIIEZIOBAaHUS Pa3HOOOPA3HBIX INPOLIECCOB M SIBIEHUI B mpuponae u odmiectBe. M3yueHue
MaTepuaga CHOCOOCTBYET pPa3BUTHIO y OOYYAIOIIMXCS YMEHHS HCIOJIb30BaTh Pa3IMYHbBIC
BBIPA3UTEIbHBIE CPENICTBA SI3bIKA MaTEMaTHUKU — CIIOBECHBbIC, CUMBOJIWYECKHUE, Tpaduueckue,



BHOCHT BKJIaJ] B ()OPMUPOBAHUE MPECTABICHUI O POJIM MATEMAaTUKU B PA3BUTUU ITHBUIIH3AINH
U KYJBTYPBI.

CornacHo ywyeOHOoMy IutaHy B 7-9 Kiaccax wu3ydaercs Y4eOHBIH Kypc «Anrebpay,
KOTOPBI BKIIIOYAET CIEAYIOUIHME OCHOBHBIE pa3lenbl coiepxaHus: «Yuciaa U BBIUMCICHUS,
«AnreOpandeckue BEIpOKEHUS», «Y paBHEHUSI U HEPABEHCTBAY, «DYHKITUN».

Ha mn3yuenue yuebHoro Kypca «Anredpa» orBoautcs 306 vacoB: B 7 kiacce — 102 gaca (3
yaca B Heneno), B 8 kinacce — 102 gaca (3 4gaca B Hegeno), B 9 kimacce — 102 gaca (3 gaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (GopMbI 3amucu Apoldeilt K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOYNBAHNE PALMOHAIBHBIX
yrcen. ApudMeTHuecKue NeHCTBUS C pallMOHANBHBIMU YHMCIaMu. PemieHne 3amad u3 peairbHOR
NPaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHp ¢ HaTypaJlbHBIM IOKa3aTeJIeM: ONpEJesIeHNe, IPeoOpa3oBaHuEe BhIpAXKEHUN Ha
OCHOBE OIpe/EIeHHUs, 3aiCh 00bINX yncen. [IponeHTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE TPOIEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOICHTHI, PELICHNUE 33a7ad U3 pealbHOU
IIPAKTUKU.

[TpyMeHeHre TPU3HAKOB JIEIMMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATYPaJIbHBIX YHUCE].

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMasi U 00paTHasi MPOIOPLUOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IlepeMeHHBIE, YHCIOBOE 3HAUYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3Ha4YeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCMMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBL.
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIpa)KEHUS, MPaBUIa NIPeoOpa3oBaHus CyMM M NPOU3BEIEHHM, MpaBuiia PACKPBITUS CKOOOK U
IIPUBE/ICHUS IOJOOHBIX CIIaracMbIX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnHowienbl 1 MHorowieHbl. CteneHb MHOrouseHa. CiiokeHHe, BBIUUTAHUE, YMHOXKEHUE
MHOro4eHOB. DOopMynbl COKpaIIEHHOTO YMHOYKEHUS: KBaJpaT CyMMBbl M KBaJpaT Pa3HOCTH.
dopmyiia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWICHOB HA MHOXHUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

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

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, YMCIO KOPHEW JIMHEWHOIO ypaBHEHUS,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHMH IO YCIOBHUIO 3ajadd. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPaBHEHUH.

JluHeliHOe ypaBHEHHE C JABYMs NepeMeHHBbIMU U ero rpaduk. Cucrema AByX JTUHEHHBIX
ypaBHEHUW C JABYMsI TIepeMEHHBIMHU. PeleHue cucrem ypaBHEHUH CIIOCOOOM IMOJCTaHOBKH.
[Tprmeps! pelieHns: TEKCTOBBIX 3a7ad ¢ TIOMOIIBIO CUCTEM ypaBHEHUM.

DOyHKIUHA

Koopaunara Toukn Ha npsimod. UucinoBble NpoMexyTKu. PaccrostHMe Mexay AByMs
TOYKaMU KOOPJAMHATHON IIPSMOM.

[TpsamoyronbHas cuctema koopauHat, ocu OX m Oy. AOcmucca W opauHAaTa TOYKU Ha
KOOpAMHATHOM IuiocKocTH. [lpumepsl rpadukoB, 3amaHHbIX (Qopmynamu. UrteHue rpapukon
peanbHbiX 3aBucuMmocted. [lonstue ¢ynkuun. I'padux ¢ynkuuu. CpoiicTBa  (QyHKIMIA.
Jluneitnas ¢ynkims, e€ rpapuk. ['padux Gynkuuu y = |X|. ['paduueckoe perieHne THHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUI.



8 KUIACC

Yuciia 1 BBIYUCICHUSA

KBanparaeiii koperb u3 4yucna. lloHsatue 00 wuppanwoHaIbHOM 4yuche. JlecaTnyHbie
npuOIMKEHUs UppalMoHaIbHBIX uncen. CBolcTBa apudMeTnyecKux KBaJApPaTHBIX KOPHEH U UX
IPUMEHEHHE K MpeoOpa30BaHUIO YHMCIIOBBIX BBIPAKEHUM M BBIYMCICHUAM. JlelicTBUTEIbHBIE
YHcla.

CrerneHs ¢ 1eNbIM IT0Ka3aTenaeM U e€ cBoiicTBa. CTaHgapTHas 3aluch YKCa.

Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanueckas apoOb. OCHOBHOE CBOWCTBO anreOpanueckord napodbu. CroxeHue,
BBIYUTAHUE, YMHOXKEHHE, JCICHUEe airedpandeckux ApoOeil. PammoHanbHble BBIpQXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHusI U HEPaBEeHCTBA

KBanparnoe ypaBHeHue, (opMmyna KopHEHl KBaJpaTHOrO ypaBHeHUsA. Teopema Buera.
Pemienne ypaBHEHHH, CBOASIIMXCS K JIMHEHHBIM H KBaapaTHbIM. [Ipocteiimme 1poOHO-
palroHaIbHbIC YpaBHEHUS.

I'paduueckass mHTEpIpeTals YpaBHEHUN C JABYMs NEPEMEHHBIMH M CHUCTEM JIMHEWHBIX
YpaBHEHUU C OBYMs TMepeMeHHbIMU. [Ipumepbl pelieHus CUCTeM HEeIMHEWHBIX ypaBHEHHH ¢
JBYMsI IEPEMEHHBIMHU.

Perienrie TeKCTOBBIX 33724 alNreOpandeckum crocoOom.

YucnoBble HEpaBEeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO € OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTH HepaBeHCTB. JIMHelHbIE HepaBeHCTBa € OJIHOW mepeMeHHOH. CHcTeMbl
JIMHENHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOIACTh ONMpeneNeHus] 1 MHOXKECTBO 3HaueHH (QyHKImH. CriocoOb!
3a1aHus QYHKIIHIA.

I'paduk dynkuuu. Ytenue cpoiictB Pynkumu mo e€ rpaduky. [Ipumepsr rpaduxon
(GyHKIMH, OTpa)arolUX peaabHble IPOLECCHI.

OyHKIMY, ONUCHIBAIOIINE NPAMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, MX
rpaduxu. Oynxupn y = X2,y = X3, y = VX, y=|x|. ['paduteckoe pemreHue ypaBHeHHI i CHCTEM
YpaBHEHUM.

9 KUIACC

Yuciia 1 BBIYUCICHUSA

PanyonaneHble 4Kcna, UppallMOHAIbHbBIE YUCIA, KOHEYHbIE U OECKOHEUHbIE JI€CATUYHbIE
npobu. MHOXECTBO JEHCTBUTENBHBIX YHCEN, JCHCTBUTENbHBIE 4YHCIAa KaK OECKOHEUHbIE
JecATU4YHble  ApoOM. B3auMHO  OJHO3HAYHOE  COOTBETCTBHE  MEXIY  MHOXKECTBOM
JICHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSAMOMN.

CpaBHEHUE JEMCTBUTENBHBIX 4HCEN, apu(MeTHUecKue ACUCTBUS C JCHCTBUTEIbHBIMU
YUCIIaMH.

PazMepbl 0OBEKTOB OKPY)KAIOLIET0 MHUPA, JJIUTEIBHOCTh IPOLECCOB B OKPYXKArOIEM
MHUpE.

[TpubnmxEHHOE 3HAUEHUE BEIMYUHBI, TOYHOCTh MNpHOMDKeHHs. OKpyrieHue Yuced.
IIpuknka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUMN.

YpaBHeHUs M HEPABEHCTBA

JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JIMHEWUHBIM.

KBanpatHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOAAIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHMe. lIpumepbl pemieHus ypaBHEHUM TPETbEH W 4YETBEPTOM CTENEHEH
Pa3I0KEHUEM HAa MHOKUTEIIN.

Penrenue JTPOOHO-PAIIMOHATTEHBIX YpaBHEHUH. Pemenne TEKCTOBBIX 3az1au
anreOpanyeckuM METOIOM.



VYpaBHeHUe C ABYMS NEpPEeMEHHBIMH U ero rpa¢uk. PemieHune cucteMm IBYX JTHMHEWHBIX
YPaBHEHHH C ABYMs IIEPEMECHHBIMU. PelleHne cucTeM IBYX YpaBHEHMH, OAHO M3 KOTOPBIX
JUHEWHOe, a Jpyroe — BTOPOH cTerneHu. I'paduueckas MHTEpPIpETalns CUCTEMbl YpaBHEHUHN ¢
JBYMsI IEPEMEHHBIMHU.

Pemienune TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne JMHEMHBIX HEPABEHCTB C OJAHOM IIEPEMEHHOW. PemieHue cucreM JIMHEMHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['padumueckas uHTEpHnpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMH.

DOyHKIUHA

KBanparnunast ¢yHkius, e€ rpapuk u cpoiictBa. [lapaboma, KOOpAMHATH BEPITHHBI
napaboIibl, 0Cb CAMMETPHH apadoIIbl.

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

YuciioBble MOCIEI0BATEILHOCTH H POIPeCcCHH

[TonsiTe 4MCIOBON MOCIENOBATENBHOCTH. 3aJaHUE IIOCIEA0BATEIbHOCTH PEKYPPEHTHOM
dbopmynoit u hopmynoit N-ro 4ieHa.

Apudpmernueckas M reoMmerpuueckas — nporpeccur.  ®PopMmynbl  N-ro  4ieHa
apu(MeTHUECKON U reOMETPUYECKON MPOrpeccuii, CyMMBbI IIEPBbIX N YIECHOB.

N300pakeHre WICHOB apu(METHUECKOW M TEOMETPUYECKOM MPOrpeccHid TOYKaMU Ha
KOOPJAMHATHOM IIOCKOCTHU. JINHENHBIN 1 DKCIIOHEHUIUAIbHBINA POCT. CII0KHBIE IIPOLICHTHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInuyHoCcTHBIE Ppe3yabTaThbl OCBOCHHUS MPOTrpaMMbl ydeOHOro Kypca «Aunredpay
XapaKTePU3YIOTCA:

1) narpuoTnyeckoe BOCIIUTAHUE:

MPOSIBJICHUEM HWHTEpeca K TPOLUUIOMY W HACTOAIIEMY POCCHMCKONM MaTeMaTHKH,
LEHHOCTHBIM OTHOILIEHWEM K JOCTH)KEHHMSIM POCCHMCKHX MAaTeMaTUKOB M POCCUUCKOU
MaTeMaTUYeCKON IIKOJIbI, K UCTIOJIb30BAHUIO ITUX JOCTHKEHUN B IPYTUX HAYKAX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPAaBCTBEHHOE BOCITUTAHME:

TOTOBHOCTBIO K BBHIMOJHEHHIO OOS3aHHOCTEH TpaKAaHMHA M peallu3allid ero IMpas,
MPEACTABICHHEM O MAaTEeMaTHMYeCKHMX OCHOBAaX (PYHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYP,
SBIICHUH, TPOLIEyp TPaKIaHCKOTO OoO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHHUEM JOCTHIXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHIIUIIOB B JE€ATEIbHOCTH YUYEHOTO;

3) TpyaoBO€e BOCIMTAHKE:

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHMHM MPAKTUYECKUX 3a]ad MaTeMaTH4eCKOM
HaIPaBJIEHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMAaTHYECKOTO 00pa30oBaHUs Ha MPOTSIKEHUU BCel
JKU3HU ISl YCHIEIIHON MPOQEeCCHOHANBHON AESITETbHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHIHA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIUBHUAYATHHOW TpPAaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIIECTBEHHBIX MTOTPEOHOCTEN;

4) acTeTHYECKOE BOCMIUTAHUE:

CIIOCOOHOCTBIO K AMOILIMOHAILHOMY W OCTETHYECKOMY BOCHIPHUATHIO MaTEMaTHYECKHX
00BEKTOB, 3aj1a4, PEIICHHH, PACCYKICHUH, YMEHUIO BUACTh MAaTEMAaTHIECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI'O NO3HAHUSA:

OpUEHTAIle B ACSITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKAa, NPHUPOJALI W OOIIeCTBa, MOHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl YelIOBEYECKOW MeATEIhbHOCTH, JTAloB €€ pa3BUTHUS U



SHAYUMOCTHU IJId PA3BUTHUA HUBUIIN3AIIMU, OBJIAICHUCM A3bIKOM MATCMATUKHU U MaTeMaTHYEeCKOU
KyJbTYpOil Kak CpEICTBOM IIO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HABBIKAMH
HCCJICIOBATEIbCKOM IeITECIIbHOCTH,

6) ¢usuuyeckoe BocnuTaHue, (OpMHpPOBAHHE  KYJIbTYPbl  310POBbSI M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBbIO MPUMEHSTh MaTEMaTHYECKHUE 3HAHUS B HHTEpPECaxX CBOETO 370pOBbS,
BEJICHUS 3JJOPOBOTO 00pasa KU3HU (3I0pOBOE MHUTAaHUE, COATAHCHPOBAHHBIA PEKUM 3aHITHU U
OT/bIXa, peryisapHas Quznueckas aKTUBHOCTh), C(HOPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH,
MPU3HAHUEM CBOETO IpaBa Ha OMMOKY U TAKOTO K€ MpaBa JIPYroro 4eI0BeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHUE:

OpHGHTaHHeﬁ Ha MPUMCHCHUC MATCMATHYCCKUX 3HAHUU IJid pCHICHUA 3a/1a4 B O6HaCTI/I
COXPAHHOCTH OKpPYKAIOLIEH Cpeibl, IJIAHUPOBAHUS TOCTYIKOB W OIEHKHM HMX BO3MOYKHBIX
MOCIIEACTBHIA ISl OKPYXKAIOIIEH Cpe/bl, OCO3HAHUEM TII00AIBHOTO XapaKTepa IKOJIOTHUYSCKUX
po0JIeM U yTeH UX PEIICHHS;

8) ajanTanus K N3MEHAIUMCS YCJIOBUAM COUMATBHOM M NPUPOJIHOM Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSX HEONPEIEIEHHOCTH, NOBBIIICHUIO YPOBHS CBOEH
KOMIIECTCHTHOCTH 4Y€PEC3 MPAKTUUCCKYIO JCATCIBbHOCTb, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUx
JoJiel, MpuoOpeTaTh B COBMECTHOM JICATEIILHOCTH HOBBIC 3HAHMS, HABBIKM MU KOMIIETCHIIUU U3
OIIBITA IPYTHUX;

HEOOXOUMOCTHIO B (JOPMUPOBAHUHU HOBBIX 3HAHH, B TOM uucie GOpMYyIUpOBATH UACH,
IIOHATHUS, THIIOTE3bI 00 0o0BeKTax u SABJICHUAX, B TOM YHCJIC PAHCC HCU3BCCTHBIX, OCO3HABATH
JneUIUThl COOCTBEHHBIX 3HAHWH M KOMIIETCHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JeicTBus, GOpMyYIMPOBATh U OLEHUBATh PUCKU U TIOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3naBaTe/bHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble JlornyecKue AeicTBUA:
BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKU MaTEeMaTHUYeCKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MEXAYy MOHATUAMH, (OPMYIMPOBATH ONPEIENCHHUs TOHATHH, YCTaHABIMBATh
CYILIECTBEHHBIH NMPU3HAK KJIacCU(PHUKAIMK, OCHOBAHUS JUIsl 0000IIEHNSI U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;
BOCIIPUHHUMATh, (OpPMYyJIUPOBAaTH U NpPeoOpa3OBbIBATh CYXKACHUS: YTBEpAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;
BBISBIIATH MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (paKTax, TaHHBIX,
HaOJIIONCHUAX M YTBEPXKACHUAX, MpeasaraTb KPUTEPUU JUISL BBIABICHHMS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUH;
JIeNIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHMKH, JAECIYKTHUBHBIX W HWHIYKTHUBHBIX
YMO3aKJIFOYEHNH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;
pa30buparh J0Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPXKIEHUH (IpsMble W OT MPOTUBHOIO),
MPOBOAMTH  CAMOCTOSTENBHO  HECIIOXKHBIE  JOKA3aTeNbCTBA  MaTeMaTU4YecKuX  (haKToB,
BBICTPAaWBaTh AapryMEHTAllUMIO, TNPUBOJUTH MpPUMEPHl M KOHTPIPUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE PaCCYXICHHUS,
BBIOMpATh CIOCOO perieHus: y4eOHOW 3ajaud (CpaBHHMBATh HECKOJBKO BapHAaHTOB PEILICHMS,
BBIOMpATh HanOOJIee MOIXOAAIINHA ¢ YIETOM CAMOCTOATENBHO BBIACTICHHBIX KPUTEPUEB).
Bba3oBble uccienoBarebckme 1eiCTBUSA:
UCIOJIb30BaTh BOIPOCHl KaK HCCIEIOBAaTEIbCKUNH HHCTPYMEHT MO3HaHMs, (OpMYIHPOBATH
BONPOCHI, GUKCHUPYIOLIUE TPOTUBOPEUHE, IPOOIEMY, CAMOCTOSTEIbHO YCTaHABIMBATh HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHE;



IPOBOJIUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IJIaHY HECJIOXKHBIH AKCIEPUMEHT, HEOOJbIIOe
UCCIIC/IOBAaHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OO0BEeKTa, 3aBUCHMOCTEH
00BEKTOB MEX Ty COOOI;

CaMOCTOSITeNNbHO (OPMYIUpPOBaTh OOOOIIEHHST M BBHIBOABI 10 pe3yabTaTaM IPOBEAEHHOTO
HaOJIOICHNS, UCCIICOBAHMSI, OLEHUBATD JIOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB H
0000111eHMI;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE IMPOIECcca, a TaK)KE BBIABUTATH MPEAINOIOKEHHUS O €ro
Pa3BUTHH B HOBBIX yCIOBUSX.

PatGora ¢ undopmaunmeii:

BBISBIISITh HEJOCTATOYHOCTh W HW30BITOYHOCTH HH(OpMAIMM, JAHHBIX, HEOOXOAMMBIX IS
peLIeHHS 3a]1a9u;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh MH(MOPMALIUIO PA3INYHBIX
BUOB U (POPM IIPECTABICHHUS;

BbIOMpaTh (opMy MpeACTaBICHUs HMHGOpPMAMM M WUIIOCTPUPOBATh pellaeMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHALMSIMU;

OLICHUBATh HAAEKHOCTh HMH(DOpPMAMU 10 KPUTEPHUSAM, NPEAJIOKEHHBIM YYUTEIIEM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPHHUMATH ¥ ()OPMYITHPOBATH CYKACHUS B COOTBETCTBHHU C YCIOBHSMHU U LIEISIMUA OOILICHHUS,
SICHO, TOYHO, I'PAaMOTHO BBIPaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX W INHCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHMs 110 X0y PELICHUs 3aa4l, KOMMEHTUPOBATh I1OJIy4YEHHbII pe3yibTar;

B Xoie OOCYXJEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMbI, MPOOJIEMBI,
pemaemMoi 3aa4n, BHICKAa3bIBaTh WJICH, HAIIEJICHHBIE HAa MOWCK PEIICHHs, COMOCTABISATh CBOM
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUainora, oOHapy>KuBaTh Pa3jIMuyue U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

OpPEACTaBIATh Pe3yJabTaThl pEIIEHUs 3aJadyd, OHKCIEPUMEHTa, MCCIEeOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMmaT BBICTYIUICHMS € Y4€TOM 3ajJad I[pe3eHTaluuu u
0COOEHHOCTEHN ayAUTOpUH;

NOHMMaTh W MHCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHOH pabOThl NpHU
peleHnH y4yeOHbIX MaTeMaTHYeCKUX 3ajiay;

NPUHUMATD Ie]Tb COBMECTHOH JeSITeTbHOCTH, TUIAHMPOBATh OPTaHU3AIMI0 COBMECTHOM paboTHI,
pacripeneniaTe BUABI pabOT, JOrOBAapHBATHCSA, OOCYXKIaTh MPOLECC M pe3yiabTaT pPadoTHI,
00001aTh MHEHUS HECKOJIBLKUX TIOAEH;

y4acTBOBaTh B TIpYMIOBBIX (opmax paboTel (00CyXJIeHHs, OOMEH MHEHHMSMHU, MO3TOBBIE
HITYpMBl M JPYyTUE), BBHINOJHATH CBOIO YacThb pabOThl MU KOOPAWHUPOBATH CBOU JACUCTBUS C
JIPYTUMH 4JI€HAMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIaga B OOLIMI TMPOAYKT TIO
KPUTEPHIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUS.

PeryasiTuBHBIE yHHBepcaJabHble yueOHbIE AeiicTBUSA

Camoopranusanus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJTOPUTM pelIeHHs 3ajadd (WM €ero 4acTh), BbIOMpaTh
croco0 pemeHUs ¢ YY4ETOM WMEIONIMXCS PECYpPCOB W COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.
CaMOKOHTPOJIb, IMOLHOHATBHBIH HHTEJIEKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpoliecca U pe3yibTaTa pelieHus
MaTeMaTHYECKOW 3ajauu;

NpPEIBUICTh TPYIHOCTH, KOTOpBIE MOTYT BO3HUKHYTh IIPH pEIICHWH 3a]add, BHOCUTH
KOPPEKTHBBl B JIEATETBHOCTh HAa OCHOBE HOBBIX OOCTOSTENBCTB, HAWIEHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pE3yibTaTa JESITCIHHOCTH TIOCTABICHHOW MEIH W  YCIOBHSM,
OOBSICHATH MPHYUHBI JOCTIKEHUS FITH HEJTOCTHIKCHHUS [IEJTH, HAXOAUTh ONMIUOKY, 1aBaTh OICHKY
nproOPETEHHOMY OTIBITY.



HNPEAMETHBIE PE3YJIBTATbBI

K koHmy oOyuenuss B 7 kJacce oOydaromMiics MOJYYUT CIEIYIOLIUE MpEeIMETHbIE
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

BbImonHATh, couyeras yCTHbIE M THCbMEHHBbIE NPUEMBI, apudMeTHUecKue ACUCTBUS C
palOHAaIbHBIMU YHCIIAMHU.

HaxomuTe 3HaueHHs] YHCIOBBIX BBIPAKEHHM, MPUMEHSTH PAa3HOOOpPA3HbIE CHOCOOBI
OpuéMbl  BBIYUCICHUS 3HAUYEHUH JPOOHBIX BBIPAXKEHHUH, COAEpKALIMX OOBIKHOBEHHbBIE U
JeCATUYHBIE TPOOH.

[Tepexoaute OT 0qHOM (HOPMBI 3amMCU YKMCEN K ApYyroi (mpeodpa3zoBbIBaTh AECCATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B UYACTHOCTH B OECKOHEUYHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIIOPAIOUYMBATH PAllMOHAIbHbBIE YHCIIA.

OKpyrasiTh 4ncia.

BbINoMHATE NPUKKUIKY U OLIEHKY pe3ylbTaTa BBIYMCICHUM, OLICHKY 3HAUEHUN YUCIIOBBIX
BBIPAXCHUI. BBINIOIHATE NEHCTBUS CO CTENEHSAMU C HATYpaJIbHBIMU IIOKA3aTEISIMH.

[TpyuMeHATh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTEIIN HaTypaJIbHbIX YUCEIL.

Pemath mpakTHKO-OPUEHTUPOBAHHBIE 3aJaud, CBSI3aHHBIE C OTHOIIEHHWEM BEJIMYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUYUH, IPOLEHTAMH, MHTEPIPETUPOBATh PE3YJIBTAThl PEIICHUs 3a1a4
¢ Y4ETOM OrpaHMUYEHU, CBSI3aHHBIX CO CBOICTBaAaMM pacCMaTpUBaeMbIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp3oBath anredOpanyecKkyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B Ipoliecce
OCBOCHMS y4eOHOT0 MaTepuana.

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

BeinonHATe npeoOpa3oBaHusl LIEI0r0 BhIPaKEHHUsI B MHOTOWIEH IMPUBEACHUEM MOA0OHBIX
CJIaraéMbIX, paCKpbITUEM CKOOOK.

BBINONHATP YMHOKEHHE OJHOYICHA HAa MHOTOWIEH U MHOIOYWICHAa HA MHOTOYIIEH,
NPUMEHSTH (OPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

Ocy1ecTBIATh pa3aoKEHUE MHOTOWIEHOB HA MHOMKUTEIM C IIOMOIIBIO BBIHECEHHS 3a
CKOOKHM OOLIero MHOYKHUTEJs, TPYNIHPOBKU ClIaraeMblX, IpUMEHEHUs (POpMys COKpaii€HHOTO
YMHOXEHHUS.

[IpumensiTh TpeoOpa3oBaHUS MHOTOWIEHOB U pEUIeHHMs pa3MyHbBIX 3a1ad U3
MaTEMaTUKH, CMEXHBIX MIPEAMETOB, U3 PEATIbHOU MTPAKTHKU.

Hcnonp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJbHBIMH MOKa3aTEeIsIMU JUIsl IPeo0pa3oBaHUs
BBIPAKECHUI.

YpaBHeHusI 1 HepaBEeHCTBA

Pemarp nuHEHBIE ypaBHEHHUs C OJHOM NEPEMEHHOW, MPUMEHss MpaBuia Iepexona OT
UCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. [IpoBepsiTh, sBiS€TCS M YHCIO KOPHEM
YPaBHEHHS.

[TpumeHsTh rpaduueckre METO bl IPH PEIICHUH TMHEWHBIX YPABHEHUN U UX CHCTEM.

[TonGupath mpUMephI Map YUCE, SBISIOUIMXCS pelleHueM JHHEHHOTO YPaBHEHUS C ABYMS
MePEMEHHBIMH.

Crpouth B KOOpPAMHATHOM IIJIOCKOCTH TpauK JUHEHHOTO YypaBHEHHS C JABYMs
MEePEMEHHBIMH, MOJIb3YACh I'paUKOM, IPUBOAUTH IPUMEPHI PELIECHHS YPAaBHEHHUS.

Pematps cucreMbl ABYX JIMHEHHBIX YpaBHEHUH C JByMs NE€PEMEHHBIMH, B TOM 4YHCIIE
rpaduyecku.

CocTaBiATh M pemarh JUHEHHOE ypaBHEHUE WIM CHUCTEMY JIMHEHHBIX YpPaBHEHHWM IO
YCIIOBUIO 3a/layl, WHTEPIPETHPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 33/Jayd MOJyYEHHBIN
pe3yJbTar.



DOYyHKIUH

N3o00pakath Ha KOOPAMHATHOM TIPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAWHATaM, JIy4yd, OTPE3KH, WHTEPBaJIbl, 3alUChIBATh YHUCIOBBIE MPOMEXKYTKH Ha
anreOpandeckoMm s3bIKe.

OTmeyath B KOOPAMHATHOW IUIOCKOCTH TOYKM IO 3aJaHHBIM KOOpPAHMHATaM, CTPOUTH
rpaduku TuHEeWHbIX QyHKIUHA. CTpouTh rpaduk GyHKIUU Y = [X].

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEIWYHMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHE, I[eHa, KOJIMYECTBO, CTOUMOCTH, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM pabOTHI.

Haxoauts 3HaueHue GyHKINH 110 3HAYCHHIO €€ apryMeHTa.

[Tonumatp rpaduyeckuii crocod MpeACTaBiICHUS M aHAIW3a MHPOPMALUU, U3BIEKATh U
HMHTEPIPETUPOBATH HHPOPMALIHIO U3 TPapUKOB PeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

K koHmy o0yyenusi B 8 kiiacce oOy4aromIMiCS MOMYYUT CIEAYIOIIME IMPEIMETHBIE
pE3yNbTaThI:

Yucjia ¥ BBIYHCIEHHUSA

Hcnonp30BaTh HayallbHbIE TPEICTABICHUS O MHOXKECTBE JEHCTBUTENBHBIX YHUCEN IS
CpaBHEHHsI, OKDYIJICHHUS W BBIYUCICHHA, M300pa)kaTh JCHCTBHUTEIbHBIC YHCIA TOYKAMH Ha
KOOPJMHATHON MPSAMON.

[TpumMeHSATh TIOHSATHE apU(PMETHYECKOTO KBAJPATHOTO KOPHS, HAXOIUTh KBaJpaTHBIC
KOPHH, UCTIOJIB3YS MPU HEOOXOUMOCTHU KaJbKYISATOP, BHIMOIHITH MPEOOPa30BaHMsI BBIPAKEHUH,
coJiepKalliX KBaJpaTHbIE KOPHU, UCIOJIb3Yys CBONCTBA KOPHEH.

Hcnonp3oBaTh 3amucu OOJIBIIUX W MallbIX YHMCENI C MOMOMIbIO JECATUYHBIX IpoOeil u
crenene yucina 10.

Anredpanyeckne BbIPaKeHUS

[IpuMeHSATh TOHATHE CTETMEHHW C IENBIM II0Ka3aTeleM, BBIIOJIHATH HpeoOpa3oBaHUs
BBIPQXCHHH, COIEPIKAIUX CTEIIEHU C LIeTIbIM MTOKa3aTeIeM.

BBINOTHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsl PAIMOHATBHBIX BBIPAKEHUNH HA OCHOBE
NpaBUJI JEHCTBUN HAJl MHOTOWICHAMH M alreOpandecKuMH JPOOSMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUIICH HA MHOKUTEIH.

[lpumensTh TpeoOpa3oBaHUs BBIPAKEHUH U1 PEUICHUS pa3IMYHBIX 3a7ad W3
MaTeMaTHKH, CMEXKHBIX MPEIMETOB, U3 PEaTbHOU MPAKTHKU.

YpaBHeHusI U HepaBEeHCTBA

Pemiate nuHelHble, KBaJpaTHbIE YpaBHEHUs U PallMOHAJbHbIE YpaBHEHMS, CBOJAIIMECS K
HUM, CUCTEMBI JIByX YPaBHEHUI C IBYMS IE€PEMEHHBIMHU.

[TpoBoauTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMH, B TOM YHUCIIE C
npUMeHeHHeM TpadUYecKuX TPEICTaBICHUH (yCcTaHABIMBaTh, MMEET JHM YpaBHEHHUE WU
cucTeMa YpaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, U IpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIHMPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
IOMOIIIBIO  COCTaBJICHUS ypaBHEHHMS WJIM CHUCTEMbl YpaBHEHUH, HMHTEPIPETHPOBaTh B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBINA Pe3yJIbTarT.

[TpuMeHSTH CBOWMCTBA YMCIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLIEHKHU, pelaTh JUHEHHbIe
HEPAaBEHCTBA C OJIHOM NEpeMEHHOM U HUX CHCTEMbl, JaBaThb TI'paUUYECKyl0 HILTIOCTPAIUIO
MHOX€ECTBa PEIICHU HEpaBeHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[lornmaTh ¥  WCHONB30BaTh (YHKIMOHANBHBIC TOHSATHS W  S3BIK  (TEPMUHBL,
CHMBOJIMYECKHE O0O03HAYCHUS), OMPENEATh 3HaUY€HHE (PYHKIMUA IO 3HAYCHHUIO apTyMEHTa,
OTpeNieNATh CBOWCTBA (PYHKUUH 110 €€ TpaduKy.

Ctpouts rpaduku 3J€MEeHTapHbIX PYHKIMM BUJA:

y = kix, y = x2, y = x3y = |x|, y = VX, onucbIBaTh CBOICTBA YHCIOBOI (YHKIMH 110 €&

rpaduxky.



K koHmy o0yuenuss B 9 KkJjacce OOydarOUIMiiCs TMOJYYUT CIEOYIOIIME MpEAMETHBIC
pEe3yJbTATHI:

Yuciia ¥ BBIYMCICHHSA

CpaBHMBATh U YHOPSIIOYMBATh pallMOHAJIbHbIE U HPPAL[MOHAJIbHBIE YHCIIA.

Brmonnare apudmernueckue ASHCTBHS C pallMOHATBHBIMU YHCIAMHU, COYETasi yCTHBIC U
HUCbMEHHBIE IPUEMBI, BHIIOIHATH BEIUMCIICHUS C UPPALlMOHATIbHBIMU YUCIIAMH.

HaxoauTh 3HaueHUs CTENEHEN € LEJbIMM [10KA3aTeIsIMU U KOPHEH, BBIUNUCIIATH 3HAUECHUS
YHCJIOBBIX BBIPA)KEHUI.

OkpyrisiTh JAE€WCTBUTENbHBIE YHCIIA, BBINOIHATH HPUKHUIKY peE3yJbTaTa BBIYUCICHUH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

YpaBHeHHUsI H HEPaBEeHCTBA

Pemate nuHeliHble M KBaJpaTHblE YpAaBHEHUS, YPAaBHEHMs, CBOASIIMECS K HUM,
npocTelime ApoOHO-PAMOHAIBHBIC YPaBHEHUS.

Pemate cucteMsl AByX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U CHUCTEMBI IBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABJIAETCS JTMHEUHBIM.

Pemate TekcToBble 3anaud anreOpanyeckuM CIIOCOOOM C IOMOILBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHUH C IByMS IEPEMEHHBIMU.

[TpoBoauTH MpoOCTENIIME UCCIEIOBAHNS YPABHEHUH U CUCTEM YpaBHEHMM, B TOM YHUCIIE C
NpUMEHeHHEeM TpadUYecKuX TpeACTaBICHUI (yCTaHABIMBATh, WMEET JIM YypaBHEHUE WA
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate nmHeiiHBIE HEpaBEHCTBa, KBaJIpaTHBIE HEPABEHCTBA, H300pa)kaTb pEUICHHE
HEPaBEHCTB HAa YMCJIOBOW MPSAMOM, 3aIIUCBIBATh PEILIEHHE C TIOMOIIbIO CUMBOJIOB.

Pemate cucreMbl JIMHEMHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIOYAIOIIME
KBaJpaTHOE HEPaBEHCTBO, W300pa)kaTh pEIlIEHHE CUCTEMbl HEPAaBEHCTB HA YMCIIOBOW MPSMOI,
3aMMChIBaTh PEUICHUE C TOMOIIbIO CUMBOJIOB.

Mcnonb30BaTh HEpaBEeHCTBA P PEIICHUH Pa3IMYHbIX 3a]1au.

DOyHKIUH

Pacno3naBare GyHKIMN H3y4eHHBIX BUIOB. [10Ka3pIBaTh CXEMAaTHYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHO#M TIOCKOCTH TpadukoB GpyHkumii Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
C,y=x3,y=1Xy = [x|, B 3aBuCHMOCTH OT 3HauYeHHiT K03(HIHEHTOB, OIKICHIBATE CBOIMCTBA
byHKLIU.

Crpouth u n300pakaTh CXE€MaTHUYECKH IpadUKU KBaJApaTUUHbIX (YHKIUIN, OMHCHIBATH
CBOWCTBA KBaIpaTUYHBIX (DYHKIMHA MO UX rpaduKam.

PacrioznaBate  kBagpatuuyHyro (QyHKIMIO 1O  QopMmyJde, NPUBOJAUTH  IPUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON KU3HHU, (PU3UKHU, TEOMETPHH.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

Pacnio3HaBaTh apu(METHYECKYI0 U F€OMETPUUECKYI0 MPOTPECCUr MPU pasHBIX CIOcoOax
3a/laHusl.

BBINONHATE BBIYMCICHUS C HCHOJIb30BaHHEM (QOpMys N-ro 4ujeHa apudmMeTHuecko u
T€OMETPUUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX N YWICHOB.

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPJUHATHON TIOCKOCTH.

Pemarp 3amaun, cBSA3aHHbBIE C YHCIOBBIMU MOCJIEIOBATEILHOCTSIMH, B TOM UHCIE 3ajadd
U3 pealbHOM KU3HU (C HCIIOJIB30BaHUEM KaIbKYISTOPa, IU(PPOBHIX TEXHOIOTHA).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM
W nporpammbi Beero Konrposbubie Ilpaktuueckne (uuppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcsl
bubmuoreka [JOK
1 Yuciia 1 BelurcieHUs. PannoHansHble Yucia 25 1 https://m.edso0.ru/7f415b90
bu6mmorexa [IOK
2 AJreOpaneCKHe BLIPDKCHHA 27 ! https://m.edso00.ru/7f415b90
bubmuorexa [JOK
3 YPABHEHHA 1 HCPABCHCTBA 20 . https://m.edso00.ru/7f415b90
bu6mmorexa [IOK
4 Koopmunatst u rpaguicu. dyncim 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [JOK
> Tosropenne i 0bodmenue 6 . https://m.edso00.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 0
8 KUIIACC
Konu4yecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3jeioB U TeM K 0 (wnbposbIe)
. nporpaMMbI Beero OHTPOJIbHbIE pakTuueckue (UHPPp
paboThI paboThl o0pa3oBaTe/IbHbIE
pecypcsl
bubmuorexa [JOK
1 Uucna n Beruncnenus. KBagpatasle KOpHU 15 https://m.edsoo.ru/7f417af8
9 Uwucna u Beruncienusi. CTeneHp ¢ HeabiM 7 bubnmnoreka [JOK
I10Ka3aTesIeM https://m.edsoo.ru/7f417af8
3 Anrebpanueckue BoipaxkeHus. KBagpaTHbit 5 1 bubnnoreka [JOK
TPEXUWICH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnmoreka [JOK
AnreGpanueckas qJpoob https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparubie 15 1 bubnnoreka [HOK

ypaBHEHHUS

https://m.edsoo.ru/7f417af8
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5 VYpaBHeHus u HepaBeHCTBA. CUCTEMBI 13 bubnmoreka [JOK
YpPaBHEHUU https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus u HepaBeHcTBa. HepaBeHCcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 PynKuuH. OCHOBHEIE NOHATH S https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
d Dynium. Juciosbie Gyniim d https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
10 TosTopenne u 060dmennue 6 1 https://m.edsoo.ru/7f417af8
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0
9 KJIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3/ie/ioB U TeM K I (ndpoBbIc)
w/n nporpamMmb Beero OHTPOJIbHBbIE PaKkTHYeCKue nugp
paboThl paboThI oOpa3oBaTe/bHbIE
pecypchl
1 Yucna u BeiuncieHus. JleicTBUTENBHBIEC YHCa 9 bubmoreka LOK
: https://m.edso00.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubmuoreka [IOK
OJIHOM MEPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBueHus u HepaBeHCTBa. CHUCTEMBI 14 1 bubnmnorexa [JOK
ypaBHEHUH https://m.eds00.ru/7f419d08
bubnunorexa LIOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds00.ru/7f419d08
but6mmoreka [IOK
5 DynKuuM 16 1 https://m.edsoo.ru/7f419d08
bubnunorexa LIOK
6 HucnoBble OCIEI0BATENBHOCTH 15 1 https://m.edsoo.ru/7§419d08
7 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 18 1 bubnunoreka LIOK
3HAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0
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