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HHOACHUTEJIBHAA 3AIIMCKA

Anrebpa sBISETCS OJHUM M3 OIMOPHBIX KYpCOB OCHOBHOIO 00Iero o0Opa3oBaHMs: OHA
obecrieurBaeT U3y4eHHE APYTUX TUCHUILIINH, KaK €CTECTBEHHO-HAYYHOI0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOEGHUE HEOOXOAMMO AJIs MPOJOHKEHHUsS 00pa30BaHUsl U B MOBCEAHEBHON XKU3HU.
PazButne y oOydaloomuxcsi HaydHBIX TMPEACTABICHUN O MPOUCXOKACHHH U CYIHOCTU
anredpanyeckux abcTpakiuil, crnocobe OTpakeHHs MaTeMaTUYeCKON HayKoWl SBICHUH U
MPOIIECCOB B TPHUPOJC M OOIIECTBE, POJIM MATEeMATUYECKOTO MOJICTHPOBAHUS B HAYYHOM
MO3HAHUM U B MPAKTUKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOIO MHPOBO33PEHUSI M KAuecTB
MBIIUICHHS, HEOOXOMUMBIX JUIsI aalTallid B COBPEMEHHOM IudpoBoM oOmiectBe. M3yueHue
anredpbl 00ecreurnBaeT pa3BUTHE YMEHUS HAa0Jl0/1aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTHUYHOCTH MBIILUICHUS, CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU
NEHCTBUS U BBIBOJBI, (GOpMYyIUpOBaTh yTBepkaeHUs. OcBOeHHE Kypca anredpbl o0ecreurnBaeT
pPa3BUTHE JIOTUYECKOTO MBIIUICHUSI OOYYalOMUXCS: OHH HCHOJB3YIOT JCAYKTUBHBIE U
WHAYKTUBHBIE PACCYXJCHUS, 0000IIEHHEe M KOHKPETH3aIUIo, a0CTparupoBaHUE W AHAJIOTHIO.
OOydenue anreOpe MpeamnonaraeT 3HAYUTEIBHBIA OOBEM CaMOCTOSITEILHON JeATEeIHbHOCTH
oOydaromuxcsi, TOSTOMY CaMOCTOSITEIbHOE pEIIeHUE 3aJady  SBJSeTCs — peaju3anueit
JIeATETbHOCTHOTO MPUHIIUIIA O0yUYEHUS.

B cTtpykType mnporpammbl yueOHOro Kypca «Anrebpa» A OCHOBHOTO OOILEro
00pa3oBaHUsi OCHOBHOE MECTO 3aHHUMAIOT COJIEpXKATEIbHO-METOAuYecKue JUHUM: «Yucna u
BBIUUCIICHUSY, «ANreOpandeckue BBIpAXKEHUS», «YPaBHEHHUS U HEpaBEHCTBa», «DyHKIHNY.
Kaxxnas U3 3TX copepkareabHO-METOIMYECKUX JTUHUN Pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET
M3YYEHHUS Kypca, B3aUMOJICHCTBYS C APYTUMU €ro JUHHUAMH. B Xoae nzydenus yuyeOHOro Kypca
00yJaroumMcs MPUXOAUTCS JIOTHUYECKH PACcCy X AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBECHHBIM
A3bIK. B CBs3M ¢ 3TUM B mporpammy y4eOHOro Kypca «Anredpay BKIOYEHBI HEKOTOPHIE OCHOBBI
JIOTUKH, TIPEJICTaBIICHHbIE BO BCEX OCHOBHBIX pa3jiefiax MaTeMaTH4YeCKOro 0o0pa3oBaHUSA U
CIIOCOOCTBYIOIITME OBJAJCHUIO OOYYAIOIIMMHUCA OCHOB YHHUBEPCAIBHOTO MaTeMaTUYeCKOTro
a3bika. CopepxKaTeabHOM U CTPYKTYPHOM OCOOEHHOCThIO yueOHOro Kypca «Auredpay sBiseTcs
€ro MHTETPUPOBAHHBIN XapaKTep.

Conepxkannie JuHUM «Yuciaa W BBIYHCICHUS» CIY)KUT OCHOBOW ISl JaJbHEHIIETO
M3YYEeHUS MaTEeMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(GhOpPMHUPOBAHUIO YMEHHUSI TOJIH30BATHCS ANTOPUTMAMHU, A TAKKE MPUOOPETCHHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX i TMOBCETHEBHOW >XKM3HU. Pa3BUTHE MOHATHUS O UYMCIE HA YpOBHE
OCHOBHOTO OOIIEr0 00pa30BaHMs CBS3aHO C PAIMOHAIBHBIMUA W UPPALUOHATIBHBIMU YHUCIIAMU,
dbopMupOBaHUEM MPEACTABICHUN O JACHCTBUTENHFHOM 4HCIE. 3aBEpIICHHE OCBOCHUS YHCIIOBOM
JUHUU OTHECEHO K CpeHeMY o0IIeMy 00pa30BaHHUIO.

CogmepxaHue JBYX anreOpanyeckux IUHUNH — «AnreOpandeckue BBIPOKEHUS» U
«YpaBHEHHSI M  HEpPaBEHCTBa»  CHOCOOCTBYeT  (QOpMHpPOBaHUIO y  OOydaromUXCs
MaTeMaTHYECKOTO ammapara, HEOOXOAMMOTo /i pEelIeHUsS 3aad MaTEeMaTHKH, CMEXHBIX
MPEAMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a7a4. Ha ypoBHE OCHOBHOTO 00IIeT0 00pa3oBaHUs
yueOHBId ~ MaTepuan TPYONHPYeTCs BOKPYr  pallMOHANBHBIX  BBIpaXKEHHUU.  Anredpa
JIEMOHCTPHUPYET 3HaUYCHWE MAaTEMaTUKHU KaK SI3bIKA VISl TIOCTPOSHUSI MaTEMAaTUUECKUX MOJIENEH,
OTIMCaHUS TIPOLIECCOB W SIBICHUN peanbHOro mupa. B 3amaun oOydeHus anredpe BXOIAT TakKe
JTanbHEHIee pa3BUTHE AITOPUTMHYECKOTO MBINUICHHUS, HEOOXOJWMOTO, B YaCTHOCTH, s
OCBOGHHUsI Kypca UWHGOPMATUKH, U OBJAJCHHE HAaBBIKAMH JEAYKTUBHBIX PaCCYXKJICHUU.
[IpeoOpa3zoBanre CUMBOJIBHBIX (JOPM CIIOCOOCTBYET Pa3BUTHUIO BOOOpPaKEHUs, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxkanrie  GyHKIMOHATBHO-TpAQUUECKOW JMHWM  HAIEJIGHO Ha  TOJIyYCHHUE
00yJarmuMuUCs 3HaHUN 0 QYHKIMIX KaK BaKHEHIIeH MaTeMaTUYECKON MOAENH NIl OMUCAHUS
U HCCIIeIOBaHUsl pa3HOOOpa3HBIX IMPOILIECCOB U SBJICHHM B mpupoje u obmectBe. M3yueHue
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MaTepuana CHocoOCTBYeT pAa3BUTHIO Yy OOY4YalOIIMXCS YMEHHS HCIONb30BaTh pPa3InyHbIC
BBIpa3UTENbHBIE CPEJICTBA SI3bIKAa MAaTEMATUKU — CJIOBECHBIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHT BKJIaJ] B (hOpMHUPOBAHHE MPEICTABICHUNA O POJIM MAaTEMATUKH B Pa3BUTHH LUBUIN3ALUU
U KyJIbTYPBI.

CormacHo yudeOHOMY IUlaHy B 7-9 KjaccaxX H3y4yaeTcss y4deOHBIM Kypc «Auredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLUIME OCHOBHBIE pa3lenbl coiepxkaHus: «Huciaa U BBIUUCICHUSY,
«AnreOpanyeckue BhIpaKEHUs», «Y paBHEHUS U HEPABEHCTBaY, «DyHKIIUNY.

Ha u3yuenue yuebnoro xkypca «Anredpa» orBoautcst 306 wacos: B 7 kiacce — 102 gaca (3

yaca B Hejienm), B 8 kimacce — 102 gaca (3 vaca B Hemeno), B 9 kimacce — 102 vaca (3 yaca B
HEJIETIIO).



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Yucia ¥ BLIYMCICHHUA

JpoOu OOBIKHOBEHHBIE M JECATUYHBIC, MEPEXOA OT OAHON (opMbI 3amucu Apoldeilt K
apyroi. IloHsATHEe panMOHaIBHOIO YMCIIA, 3aIIMCh, CPABHEHHE, YIIOPAJOUYNBAHNE PALMOHAJIBHBIX
yrcen. ApudMeTHuecKkue IeHCTBUS ¢ pallMOHAIBHBIMU YHMCIaMU. PemieHne 3aiad U3 peaabHOU
IPAaKTUKU Ha 4acTHu, Ha ApoOHu.

CremneHb ¢ HaTypaJbHBIM IOKa3aTelIeM: ONpEJelIeHUE, IPeoOpa3oBaHuE BBIPAXKEHUN Ha
OCHOBE OIpE/EICHHUs, 3aiCh 00IbINX Yncen. [IponenTsl, 3anuch MPOLEHTOB B BUJE IpoOU U
IpoOu B BHJIE NPOIEHTOB. TpU OCHOBHBIC 33[a4d HAa MPOLEHTHI, PEIICHHE 3a/1a4 U3 PEaTbHOM
IIPAKTUKU.

IIpuMeHeHne NPU3HAKOB JAEIMMOCTH, PA3JI0KEHNE HA MHOKUTENIA HaTyPaJIbHbBIX YUCEI.

PeasibHble 3aBUCMMOCTH, B TOM YHCIIE NpsiMast U 00OpaTHas MPOIOPLHOHAIBHOCTH.

Auredpanyeckue BbIpaKeHUs

IIlepeMeHHBIE, YNCIOBOE 3HAYEHUE BBIPAKEHUS C NEpeMEHHOW. JlomycTumble 3HaueHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIBI.
Beruucnenus no gopmynam. IIpeoOpasoBanue OyKBEHHBIX BBIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIPQXEHMSI, IPaBUJIa MIPEOOPa30BaHUs CyMM U MPOM3BEIEHUI, MpaBUia PacKpbITUs CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYpaJIbHBIM I10Ka3aTelIeM.

OpnowieHsl U MHOrowieHsl. Crenenb MHOrouieHa. Cil0)KeHHE, BBIYMTAHUE, YMHOKEHHE
MHOTOWICHOB. @OpMyIbl COKPAIIEHHOIO YMHOKEHHs: KBaApaT CyMMbl M KBaJIpaT pPa3HOCTH.
®dopmyia pa3HOCTH KBagpaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKUTEIH.

YpaBHeHUsI M HEpABEHCTBA

VYpaBHeHUe, KOPEHb ypaBHEHUs, IPpaBUiIa MpeoOpa3oBaHMs ypaBHEHUS, PABHOCHIBLHOCTh
YpaBHEHUM.

JIuneliHOe ypaBHEHHME C OJHOW IIEPEMEHHOM, 4YMCIO KOPHEW JIMHEWHOIO YypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHuM. CocTaBieHHE YPAaBHEHMH IO YCJIOBUIO 3aj1aud. Pemienue
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO YPABHEHUM.

JluneiiHoe ypaBHEHHE C ABYMs NepeMEHHBIMU M ero rpaduk. Cucrema JBYyX JIMHEHHBIX
yYpaBHEHMH ¢ JByMs NepeMeHHbIMH. PelieHune cucreM ypaBHEHHMH CIOCOOOM IOACTAaHOBKH.
IIpuMepsl perieHns TEKCTOBBIX 3a7a4 € TIOMOIIBI CUCTEM YPAaBHEHM.

DOyHKIUH

Koopannara Toukum Ha mnpsMod. YUucioBble NPOMEXYTKH. PaccTrosiHue Mexny IByMs
TOYKaMU KOOPAMHATHOU IIPSAMOM.

[MpsmoyronbHas cuctema koopamHaT, ocu OX m Oy. AOcmucca W opauHATa TOYKH Ha
KoopAnHaTHOM miockocT. [Ipumeps! rpadukoB, 3amaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBUcuMoOcTed. Ilonatue Qynkumuu. I'papux ¢ynkuun. CpoiicTBa (QyHKUIHH.
JluneitHas QyHkims, e€ rpapuk. ['padux Gynkumn y = |X|. ['paduueckoe pemeHne TMHEHHBIX
YpaBHEHUH U CUCTEM JIMHEHHBIX YPABHEHHU.

8 KIIACC

Yuciaa 1 BLIYMCTIEHUS

KBaapatueiii kopeHp u3 uucia. [loHstue 00 wuppanuoHambHOM dYHcie. [lecaTuunbie
npUOIKEHUs UPpAllMOHATBHBIX uncen. CBolcTBa apuMeTHYECKUX KBAJAPATHBIX KOPHEH M UX
MpUMEHEHHE K TPeoOpa3OBaHUIO YHCIIOBBIX BBIPAKEHUW W BBIYUCICHUAM. JleHCTBUTENbHBIC
YuclIa.

CreneHb C 1eNbIM MoKa3zaTesneM U €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.
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Anredpanyeckue BbIPaKeHUs

KBagparHblil TpEXUIIEH, pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIIH.

Anrebpanyeckas apoOb. OCHOBHOE CBOWCTBO anrebpanmyeckod npobu. CroxkeHue,
BBIUYUTAHNE, YMHOXKEHUE, JeJCHUEe anreOpandeckux ApoOeil. PanmoHanpHble BBIpaXKEHUS M UX
npeoOpa3oBaHueE.

YpaBHeHUS] U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opMmyna KOpHEH KBaJpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHHH, CBOISIIMXCA K JIMHEHHBIM M KBaapaTtHbIM. [Ipocteiimme npoOHO-
paLOHATIbHBIC YPABHEHHUSL.

['paduueckass uHTEpHIpEeTAUs YpaBHEHUH C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEWHBIX
YPaBHEHMH C ABYMs NepeMeHHbIMU. [IpuMepbl pemieHusi cUCTeM HEIMHEHHBIX ypaBHEHUH ¢
JBYMsI IEPEMEHHBIMH.

Pemienue TekCcTOBBIX 3a7au anredpandeckuM CrocoOoM.

YucnoBble HEpaBEeHCTBA W MX CBoOMCTBAa. HepaBeHCTBO ¢ OJHOW MEPEMEHHOM.
PaBHOcuibHOCTE HepaBeHCTB. JIMHelHble HepaBeHCTBA € OAHON mepeMeHHOH. Cucrtembl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonstne ¢pynkuuu. OOIACTH ONMpeaeeHUs] 1 MHOXKECTBO 3HaueHHH (QyHKImH. CriocoOb!
3agaHus QYHKIIHA.

I'padux Qynxmun. UYrenue cpoictB ¢(yHKmm 1no e€ rpaduxy. Ilpumepsr rpadukos
(GYyHKLUH, OTpaXKaIOLIUX pealibHbIE POLIECCHI.

OyHKIMY, ONUCHIBAIOIINAE NPSIMYI0 M OOpaTHYIO MPOMOPIHOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynkuun y = X2,y = X3,y = VX, y=|X|. [paduaeckoe pemenne YPaBHEHUH U CUCTEM
YpaBHEHUM.

9 KJIACC

Yucsia v BbIYUCICHUSA

PannonanbHble yncna, uppaloHaIbHbIE YHCIIa, KOHEUHbIE U O€CKOHEUHbIE JECATUYHBIE
npodu. MHOXECTBO JI€HCTBUTENBHBIX YHCEN, ACUCTBUTENbHbIE YHCIA Kak OECKOHEYHbIE
JecSTHUUHble  JOpoOu. B3auMMHO  OJHO3HAUYHOE  COOTBETCTBHE  MEXKJAY  MHOXKECTBOM
JIEWCTBUTEIIBHBIX YUCET U KOOPAUHATHOM IIPSMOM.

CpaBHeHuE JEHCTBUTENBHBIX YHUCEN, apu(pMETHUYEeCKHE NEUCTBUSA C JAEUCTBUTEIbHBIMU
YUCIIAMH.

Pa3mepbl 0OBEKTOB OKpYXAlOLIEr0 MHpa, JJIUTEIBHOCTH IPOLIECCOB B OKPY)KAIOIIEM
MHUpe.

[TpuOmmk€HHOE 3HAUEHUE BEJIWYUHBL, TOYHOCTh NpuUOMMKeHus. OKpyIJeHHEe 4YHUCEll.
IIpukuaka v olieHKa pe3yJIbTaTOB BBIYUCICHUM.

YpaBHeHUs1 M HEpaBEHCTBA

JIuneitHoe ypaBHeHue. Pemenue ypaBHeHUH, CBOISAIINUXCA K IUHEWHBIM.

KBagparHoe ypaBHeHue. PemeHue ypaBHEHMH, CBOJSIIMXCA K  KBaJpPaTHBIM.
bukBanpatHoe ypaBHeHue. IIpumepsl pemieHuss ypaBHEHUN TPETbeW U 4YETBEPTOM CTENECHEU
Pa3I0KEHUEM Ha MHOKHUTEIIH.

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

VYpaBHeHUe C ABYMS NEpeMEHHBIMH U ero rpaguk. PemieHue cucteMm ABYX JTUHEWHBIX
YpaBHEHUN C JBYyMs IE€pEMEHHBIMU. PeleHne cucreM JByX ypaBHEHHMH, OJIHO U3 KOTOPBIX
JUHEWHoe, a Jpyroe — BTOpOH cteneHu. I'paduueckas MHTEpIpeTalns CUCTEMbl YpaBHEHUH ¢
JIBYMsI IIEPEMEHHBIMHU.

Pemrenne TeKCTOBBIX 3a/1a4 areOpanyeckKuM CrocoOOM.

YucnoBble HEPABEHCTBA U UX CBOICTBA.



Pemienne JMHEHHBIX HEPABEHCTB C OJHOW NEpPEeMEHHOW. PelieHue cucteM JHMHEHHBIX
HEpaBEHCTB C OJIHOW mepeMeHHOW. KBaapaTHelie HepaBeHcTBa. ['padumueckas MHTEpHpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS IICPEMEHHBIMH.

DOyHKIUUH

KBagpatnunas ¢ynkuus, e€ rpadpuk u cBoiictBa. [lapaboia, KOOpIMHATHI BEPIIMHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.

I'paduku Gyraxmmii: y = kx, y = kx + b, y = k/x, y = x3, y =X, y = || u ux cBoiicrsa.

Yucii0Bble NMOCIE10BATEIBHOCTH U NPOrPECCUH

[TonsiTe YMCIOBOM MOCIENOBATEIIBHOCTH. 3aJaHUE MOCIIENOBATEIbHOCTH PEKYPPEHTHOU
dbopmymoit u hopmyIoit N-ro dieHa.

Apudmernueckass M reomerpuyeckas — mporpeccud.  DPopmynbl  N-TO 4ieHa
apu(METHUECKON U TeOMETPUYECKON MPOTPECCHil, CyMMBI MIEPBBIX N YJICHOB.

N300pakeHre 4iIeHOB apU(PMETHUECKOM M TeOMETpPUYECKON IpOrpeccuid TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUUAIbHBINA POCT. CII0KHBIE POLIEHTHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYHEBHOI'O KYPCA
«AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHoCTHBIE PpPe3yabTaThl OCBOCHHUS MPOTpaMMbl ydeOHOro Kypca «Aunredpar
XapaKTepU3YKTCS:

1) naTpuoTHYeCcKoe BOCIIUTAHME:

MPOSIBJICHUEM HHTEpeca K NPOLUIOMY UM HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHHSIM PpPOCCUMCKMX MATEMaTUKOB H POCCUUCKOMN
MaTE€MaTUYeCKON IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpaKIaHCKoOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEH TpakJIaHWMHA W peaM3allid €ro Ipas.,
MpEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKUIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBIICHUH, MPOIEyp TPakIaHCKOTO o0IIecTBa (HarmpuMmep, BHIOOPHI, OMPOCH), TOTOBHOCTBIO K
O00CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTHUUYECKUM NPUMEHEHUEM JOCTHKEHUN
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JIEATEILHOCTH YIEHOTO;

3) TpyAOBO€E BOCIMTAHHE:

YCTAaHOBKOM Ha aKTMBHOE YYacCTHE B PEIICHHM MPAKTUYECKUX 3a7ad MaTeMaTH4YECKOM
HAIPaBIEHHOCTH, OCO3HAHMEM BaXKHOCTH MATEMAaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HM JIJIS1 YCTICTHOM Mpo(eCcCHOHATBHOM EeATeTbHOCTH U Pa3BUTHEM HEOOXOJAMMBIX YMEHHUM,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUIYATbHOW TpPAeKTOPHUH OO0pa3oBaHUA U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCIIUTAHHE:

CITOCOOHOCTBIO K DSMOIIMOHAIBHOMY M JCTETHYECKOMY BOCIPHUSATHIO MaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIeHUN, YMEHUIO BUJETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIEN B NEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSl 4YENOBEKa, MPUPOABI U OOIIECTBA, MOHMMAaHHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YeOBEYECKOW MEATebHOCTH, ATAlloB €€ pa3BUTHS U
3HAUMMOCTH JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHHUS MHUpPA, OBJAJACHUEM MPOCTCHIIMMH HaBbIKAMU
MCCJIEI0BATENBCKON IEATETbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMupoBaHHe  KYJLTYPbl  30POBbS M
3MOIMOHAJIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TPHUMEHATh MaTEMaTHYECKHE 3HAaHHWs B HWHTEPECaX CBOETO 3/J0POBBS,
BEJICHHS 3[JOPOBOTO 00pasa KU3HU (3I0pOBOE MHUTAaHUE, COATAaHCHPOBAHHBIA PEKUM 3aHITHN U
OTIIbIXa, peryispHas (Qusuyeckass aKTUBHOCTh), COPMHUPOBAHHOCTHbIO HaBbIKa pedieKcuu,
MpU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAKOTO K€ MpaBa IPYroro 4eiIoBeKa;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

OpHEHTAIlel Ha MpPUMEHEHHEe MaTeMaTHYeCKHX 3HAHUU IS pelleHus 3ajgad B 00iacTu
COXpPAaHHOCTH OKPY)KAIOIIEH Ccpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCNEACTBUIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa HKOJIOTHUYECKUX
npo0JieM U myTel X peleHus;

8) amanTanus K N3MEHAIUMCS YCJIOBHAM COUMATBHON M NPUPOAHOH Cpebl:

TOTOBHOCTBIO K JCHCTBHUSM B YCJIOBHSX HEOMPENEIEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Yepe3 MPaKTUUYECKYIO JIEATebHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX



JtoJiel, mpuoOpeTaTh B COBMECTHOW JESATEILHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHLIUU U3
OTIBITA IPYTHUX;

HEOOXOUMOCThIO B (JOPMUPOBAHUHU HOBBIX 3HAHHI, B TOM uucie (GOpMyIUpOBaTH UACH,
MOHATHS, THIIOTE3bl 00 0OBEKTaxX M SBJICHHUAX, B TOM YHCIIE paHEe HEH3BECTHBIX, OCO3HABATh
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCHPUHMMATH CTPECCOBYIO
CUTYallMI0 KakK BBI30B, TPEOYIOLIUI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PELICHUS U
neicTBus, POpPMyYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI
ITo3HaBaTebHBIE YHMBePCAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBble Jjornueckue a1ecTBUA:

BBISIBJISITH M XapaKTEPH30BATh CYIICCTBCHHBIC TPU3HAKU MAaTEMATHUYECKUX OOBEKTOB, TIOHSATHH,
OTHOIICHUNA MEXIy TOHITHIMH, (OPMYIUPOBATH OINPEACICHUS TIOHATHH, YyCTaHABIMBAThH
CYIIECTBEHHBIA MPHU3HAK KJIaCCHU(PHUKAIUU, OCHOBAHUS JIsi 00O0OIIECHUS U CpaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJIN34;

BOCIIPUHUMATh, (OPMYJIUPOBATH W NPEOOPA3OBHIBATH CYXJICHHS: YTBEPAUTCIbHBIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHsl B (haKkTax, NaHHBIX,
HAOJIOZICHUSAX U YTBEPXKICHUAX, MpeJylaratb KPUTEPUHU IJIsl BBISIBJICHUS 3aKOHOMEPHOCTEH W
NPOTUBOPEUHNL;

Jenatb BBIBOABl C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHMBHBIX M HMHAYKTHBHBIX
YMO3aKJIIOUCHHUH, YMO3aKIIFOUEHHH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPXKACHUN (MPsSMbIE U OT MPOTUBHOTO),
MPOBOAWTH  CAMOCTOSTENFHO  HECIIOXKHBIE  JOKA3aTeNbCTBA  MAaTeMaTU4YeCKUX  (DaKTOB,
BBICTPAWBaTh AapPryMEHTAIMIO, TPUBOIAUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYXICHHUS,

BbIOUpaTh crmoco0 pelieHuss yueOHOW 3a/adyd (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,
BBIOMPATh HaNOOJIee MOIXOIANINN C YUETOM CAaMOCTOATENLHO BBIICICHHBIX KPUTEPUEB).
baszoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA !

MCIIONIb30BAaTh BOMPOCHl KaK HCCIENOBATENCKUNA WHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH
BOIPOCHI, (UKCUPYIOIIHE MTPOTUBOPEUHE, MPOOJIEMY, CAMOCTOATEIFHO yCTaHABIMBATH NCKOMOE
U 1aHHO€, (POPMHUPOBATH TUTIOTE3Y, APTYMEHTHUPOBATH CBOIO TTO3UIINIO, MHEHHUE;

MPOBOAMTH MO CAMOCTOSITEIBHO COCTABICHHOMY IIaHY HECIOKHBIM IKCIEPUMEHT, HeOObIIOe
WCCJIEIOBAaHNE MO YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4eckoro oOBeKTa, 3aBUCHUMOCTEH
00BEKTOB MEX]y COOO0M;

CaMOCTOSTENIbHO (hOopMyIMpoOBaTh OOOOIIEHUST W BBIBOABI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTaTOB, BHIBOJOB U
00001IeHH];

MPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBUTATH MPEANOJIOXKEHHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISIBIIATh HEJIOCTATOYHOCTh M HW30BITOYHOCTH HWH(MOpPMAIMU, TAHHBIX, HEOOXOIUMBIX ISt
pELIeHUs 3a1a4H;

BBIOUpATh, aHATM3UPOBATh, CHCTEMATU3UPOBATh M UHTEPIIPETUPOBATh HHPOPMAITUIO PA3THUHBIX
BHUJIOB U (hOPM TIPEICTABIICHNS,



BbIOMpaTh (opMy TMpeaCcTaBIeHHS HH(OpPMAIMM W WIUTIOCTPUPOBATH peIlaeMble 3a7adu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSIMU;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM 1O KPUTEPUSM, NPEIIOKEHHBIM YYHUTEIEM WU
c(hOpMyIIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBHA:

BOCIIPHHUMATh U (DOPMYIHPOBATH CY>KACHUS B COOTBETCTBHHU C YCIOBHSMHU U LIEISIMUA OOILICHHUS,
SCHO, TOYHO, IPAMOTHO BBbIpaXaTb CBOIO TOYKY 3PEHHS B YCTHBIX M IMHUCbMEHHBIX TEKCTaX,
JIaBaTh MOSCHEHUS 110 X0y PELICHHUs 3aa4l, KOMMEHTUPOBATH MOJIy4YCHHBIN pe3ybTar;

B XoAe OOCYXJEHHUS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TEeMbI, IMPOOJIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAllEJICHHbIE HA MOWMCK PELICHHs], COMOCTaBIsITh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KMBATh PAa3IM4KUe U CXOJICTBO
MO3UIHI, B KOPPEKTHOH opMe GOopMyTUPOBATh Pa3HOTIACHs, CBOM BO3PAKECHHUS;

NPEJCTaBIATh Pe3yibTaThl pELICHUS 3aJauyd, SKCIEPUMEHTa, HCCIEeIOBaHUs, IIPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMaT BBICTYIUICHHST € Yy4YETOM 3a1ad  [pe3eHTAlud U
0COOCHHOCTEH ayAUTOpHH;

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYaIbHON paboOThl MpHU
peleHnn yueOHbIX MaTeMaTHYECKUX 3a71ay;

IPUHUMATD 1eJIb COBMECTHOM JEeSITeIbHOCTH, TUNIAHMPOBAThH OPTaHU3AIMI0 COBMECTHOW paloTHI,
pacnpenenartb BHAbI paboT, JOroBapuBaThCs, OOCYXKIAaTh IPOLECC U pPE3yiabTaT padoThI,
0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboTel (0OCYKIeHHS, OOMEH MHEHUSMH, MO3TOBBIC
IITYpPMBl ¥ JPYTHE), BBHINOJHATH CBOIO YacTh pabOThI M KOOPAWHUPOBATH CBOM JACUCTBUS C
IPYTMMH YI€HaMHd KOMAaHJbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KPUTEPHIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aNMOACHCTBUSI.

Pery1siTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusauus:

CaMOCTOSITENIbHO COCTaBJIATh IUIAH, AJITOPUTM pelIeHHs 3ajayd (WM ero 4acTh), BbIOMpaTh
crnoco0 pemeHuss ¢ Y4€TOM MMEIOLIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH C YUETOM HOBOM MH(OpMAIIHH.
CaMOKOHTPOJ/Ib, SMOLHOHATBHBIH HHTEJICKT:

BJIAJETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3yibTaTa perlieHus
MaTeMaTHYeCKOM 3aa49u;

NpPEIBUIETh TPYIHOCTH, KOTOpbIE MOTYT BO3HUKHYTh IIPH pEIIEHWH 3a]add, BHOCUTH
KOPPEKTHBBl B JIEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yibTaTa JESITeIHHOCTH TIOCTABIEHHOW MEIH U  YCIOBHSM,
OOBSICHATH MPUYUHBI JOCTHIKEHHS MJIM HEJOCTUKEHHUS 1€, HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K xoniy oOydeHuss B 7 kJjacce OOydYalOMMICS TMOJYYUT CIEAYIONIAE TMPEIMETHBIE
pe3ynbTaThl:

Yuciaa 1 BLIYHCTIECHUS

BoimonusaTe, coderass yCTHBIE M THCHbMEHHBIE MPHEMBI, apuMeTHyecKue IeHCTBUS C
parMoHATBHBIMH YHCTIAMH.

HaxomuTh 3Ha4YeHHS YHCIOBBIX BBIPAKECHUM, NMPUMEHATH Pa3HOOOpAa3HBIE CIOCOOBI U
NpuUEMBI  BBIYMUCICHUS 3HAYEHUW JPOOHBIX BBIPAXKEHUH, COAEPKAIIUX OOBIKHOBEHHBIE U
JECATUYHBIE TPOOH.



[TepexoauTh OT OHOM (HOPMBI 3aMKMCH YKCEN K APYyroi (mpeoOpa3oBhIBATh ACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHUBATH U YIIOPAIOYMBATH PAllMOHAIbHbBIE YHCIIA.

OKpyrasaTh 4ncia.

BbINOMHATE NPUKKUIKY M OLIEHKY pe3ysbTaTa BBIYMCICHUM, OLIEHKY 3HAUEHUN YMCIIOBBIX
BbIpa)K€HU. BBINONHATE NEHCTBHS CO CTENEHAMU C HaTYpaJIbHBIMU I10KA3aTEIIAMU.

[TpyMeHsTh NPU3HAKU JEIMMOCTH, PA3JI0KEHUE HA MHOKUTENIN HaTypaJIbHBIX YUCEIL.

Pemate NpakTHKO-OPUEHTHUPOBAHHBIE 3a/lauM, CBA3aHHBIE C OTHOIIEHUEM BEJINYMH,
IIPONOPLUOHAIIBHOCTBIO BEIMUMH, IPOLEHTAMH, UHTEPIPETUPOBATh PE3YJIbTAThl PEIICHUS 3aaa4
C y4€TOM OTrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMH PACCMATPUBAEMbIX O0OBEKTOB.

Auredpanyeckue BbIpasKeHHUs

Hcnonb3oBate anredpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATH €€ B IIpoliecce
OCBOEHUS y4eOHOr0o MaTepuaa.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUM IIPU 33aHHBIX 3HAUCHUSIX EPEMEHHBIX.

BoinonHATe npeobpa3oBaHus LEI0r0 BHIPAKEHUSI B MHOTOUWIEH NPUBEACHUEM MOJOO0HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

BbInonHATE yMHOXKEHHME OJIHOYJIEHAa HAa MHOTOYIEH M MHOTOYJI€Ha Ha MHOTOYJIEH,
OpUMEHSATH (HOPMYJIIbI KBapaTa CyMMbI M KBaJlpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3jaoKEHNE MHOTOWIEHOB HA MHOMKUTEIM C IOMOIIbIO BBIHECEHHUS 3a
CKOOKM 0OLIero MHOXUTENS, TPYNIIMPOBKH ClaraeMblX, IpUMEHEHHUs (OpMys COKpaiéHHOIro
YMHOXEHHUS.

[TpumensaTs mnpeoOpazoBaHMsl MHOTOYICHOB Ui PELICHHWs pa3jMyHbIX 33734 U3
MaTeMaTUKH, CMEXHBIX IPEAMETOB, U3 PEATbHOU TPAKTUKU.

Hcnonb30BaTh CBOMCTBA CTENEHEH ¢ HaTypalbHBIMM MTOKa3aTeNIsIMH JUIsl IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHUs M HEPABEHCTBA

Pemate nuHeElHBIE ypaBHEHHS C OJHOM IMEPEMEHHOM, NMPUMEHSS MpaBWja Mepexona OT
MCXOJHOIO YpaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTh, sBi€TCAd M YHUCIO KOPHEM
YpaBHEHHUS.

[TpumeHsTH rpaduyeckre METO/Ibl PU PELICHUH JTMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonGupath mpUMepHI Nap YKCeN, ABISIOUUXCS pEIIeHUEM JIMHEHHOTO ypaBHEHUS C IBYMS
NIEPEMEHHBIMH.

Ctpouth B KOOPJIMHATHOW IUIOCKOCTH TpauK JHMHEWHOTO YpaBHEHUS C JBYMS
NEpEMEHHBIMHU, TOJIb3YACh TPaQUKOM, TPUBOIUTH IPUMEPHI PEIICHUS YpaBHEHUS.

Pemats cucreMbl ABYX JIMHEHHBIX ypaBHEHUH C JByMS NEPEMEHHBIMH, B TOM 4YHCIIE
rpadu4ecKy.

CocTaBiATh M pelIaTh JMHEWHOE YpAaBHEHUE WM CUCTEMY JIMHEMHBIX YpaBHEHUH IO
YCIIOBUIO 3a/layl, HWHTEPIPETHUPOBAaTh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

DOyHKIUH

N300paxaTb Ha KOOPJAWHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOOpAMHAaTaM, Jy4Hd, OTpPE3KH, WHTEpBaJIbl, 3allCbIBaTh YHCIOBBIE IIPOMEXYTKH Ha
anreOpanvIecKkoM SI3bIKE.

OtrmedaTs B KOOPAMHATHOM IJIOCKOCTM TOYKM IO 3aJaHHBIM KOOpAMHATaM, CTPOUTH
rpaduxu muHeRHbIX QyHKIMI. CTpouts rpaduk QyHKIuu y = [X|.

OnwuceiBaTh € MOMOIIBIO (YHKIMHA M3BECTHBIE 3aBUCUMOCTH MEXIY BEJIWYMHAMU:
CKOPOCTb, BpeMs, pacCTOSIHHME, I[€Ha, KOJIMYECTBO, CTOUMOCTb, MPOU3BOJIUTEIBHOCTh, BpeMS,
00BEM pabOTHI.

HaxonuTs 3HaueHune QyHKIMU IO 3HAYEHUIO €€ apryMeHTa.
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[Torumate rpaduveckuii coco0d MpenCcTaBlICHUs U aHamu3a WHQPOpMaIUU, U3BJICKATh U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics TMOMYYHUT CIEAYIOLUIUME IPEeIMETHbIC
pE3yJIbTaThL:

Yuciia 1 BBIYUCICHUSA

Hcnonp30BaTh HayallbHbIE NPEJCTABICHUS O MHOXXECTBE JEHCTBUTENBHBIX YHUCEN MAJIS
CPaBHEHHMsSI, OKPYIJICHUS M BBIYMCICHUHN, H300pa)kaTh [EHCTBUTENBbHBIE YHCIA TOYKAMU Ha
KOOPJMHATHOU IIPSIMOM.

[IpumensTh moHATHE apuU(METUUYECKOro KBAJIPaTHOTO KOPHS, HAaXOJIUTh KBaJpaTHBIC
KOPHH, UCIIONIB3YS MTPHU HEOOXOAUMOCTH KAIBKYJIATOP, BHIIOIHATH IPE0Opa30BaHus BIPAKEHHH,
coJleprKalliX KBaJpaTHbIE KOPHU, UCIIOIb3Yys CBOMCTBA KOPHEH.

Hcnonp3oBare 3amucu OONBIIMX W MAaJbIX YHCENT C MOMOMIBIO JIECATUYHBIX ApoOeiH u
creneHei yucina 10.

Auredpanyeckue BbIpaKeHUs

[IpuMeHsTh TMOHSATHE CTENEHH C IENBIM IOKa3aTelieM, BBIMOJIHATh IPeoOpazoBaHus
BBIPAXECHU, COIEPIKALUX CTEIIEHU C LIE€TIbIM [T0OKA3aTEIEM.

BBINOTHATE TOXIECTBEHHBIE MPEOOpPA30BaHUsl PAIMOHATIBHBIX BBIPAKEHUNH HAa OCHOBE
NpaBWI JEHCTBUN HAJlL MHOTOWICHAMH H alreOpandecKuMH Jpo0OsMu.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumeHsiTh 1peoOpa3oBaHUsl BBIPAKEHUW JJIs  pElICHUs Ppa3JIMYHbIX 3a1ad U3
MaTeMaTHKH, CMEXKHBIX MPEAMETOB, U3 PEaTbHOU MPAKTUKU.

YpaBHeHusI U HepaBEeHCTBA

Pemars nuHeiiHbIe, KBaJpaTHBIE YPAaBHEHUS U pallMOHAIIbHBIE YPAaBHEHUS, CBOJSILINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoauTh MpocTeiilne uccae0BaHNUs YPAaBHEHUN U CUCTEM YPaBHEHUM, B TOM YHUCIE C
IPUMEHEHHEM TpaQUuecKux IMpeAcTaBiIeHU (yCTaHaBIMBAaTh, MMEET JIM YpaBHEHUE WIIU
cucTeMa YpaBHEHUI pelieHus, eclii UMEET, TO CKOJIbKO, U IpoYee).

[lepexonuTh OT ciioBeCHOW (OPMYJIMPOBKM 3adauu K €€ anredpandeckol Mojeiau ¢
IIOMOLIBIO COCTABJICHUS YPABHEHMsI WJIM CHCTEMbl YypaBHEHHWI, HWHTEPIPETUPOBATh B
COOTBETCTBUU C KOHTEKCTOM 33a4y TIOJyYEHHBINH Pe3yJIbTarT.

[TpyuMeHATH CBOMCTBA YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHUS, OLICHKH, PEILIATh JIMHEIHBIE
HEPAaBEHCTBA C OJIHOM NEpEeMEHHOM U HUX CHCTEMbI, JaBaTb TI'paUUYECKyl0 HWILTIOCTPAIUIO
MHO’KECTBA PELICHUI HEPAaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh M  HKCHONB30BaTh  (DYHKIMOHAIBHBIE TOHATHUS M SI3BIK  (TEpMUHBI,
CUMBOJINYECKHE OOO3HAYEHHUSI), ONPEAENATh 3HAYeHHEe (QYHKIMM IO 3HAYEHHUIO apryMEHTa,
OTpeNieNATh CBOWCTBA (PYHKUUH 110 €€ TpaduKy.

Ctpouts rpaduku 3JeMEeHTapHbIX QYHKIMM BUJA:

y = kix, y = x2, y = x3,y = |x|, y = VX, onucbIBaTh CBOWCTBA YHCIOBOI (YHKIHMH 110 €&
rpaduxky.

K koniy oOyuenus B 9 kjacce oOydaromuiics MOMYYHUT CIETYIOUIUE INPEIMETHBIE
pE3yJIbTaThI:

Yucsa v BbIYUCICHUSA

CpaBHUBATh U YIOPAIOUYNBATH PAllMOHAIBHBIE H HPPALIMOHAJIbHbIE YUCIIA.

Boimonuate apudmernueckue ASHCTBHUS C pallMOHAIBHBIMU YHUCIAMHU, COYETasi YCTHbIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHATH BRIUMCIICHUS C HPPALMOHATIBHBIMU YHCIIAMU.

HaxoauTh 3HaueHUs CTENEHEN C LEIBIMM MT0KA3aTEIsIMU U KOPHEH, BBIYNCIIATH 3HAUYECHUS
YHCIIOBBIX BbIPAKEHUH.

OKpyrisiTh JEHCTBUTEIBHBIC YHUCIIA, BBIMOIHATH MNPHUKUAKY pE3ylbTaTa BBIYHUCICHUH,
OLICHKY YHMCJIOBBIX BBIPQKEHUH.
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YpaBHeHUs1 1 HEPABEHCTBA

Pemate nuHElHBIE M KBaJpaTHbIE YPAaBHEHMs, YpPaBHEHHUS, CBOISIIMECS K HUM,
npocTeinme ApoOHO-PallMOHAIbHbIE YPaBHEHHUS.

PemaTts cuctembl IBYX JMHEMHBIX ypaBHEHHWI € JIByMS IIEPEMEHHBIMU M CUCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJHO YPAaBHEHUE HE SABIIACTCS JIMHEHHBIM.

Pemate TekcTOBBIE 3ajauM  anreOpanyeckMM CrnocoOOM C TOMOUIBIO COCTaBJICHUS
YPaBHEHHUS UM CUCTEMBI JBYX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

IIpoBOIUTH MPOCTEUIINE UCCIIENOBAHNS YPABHEHUM U CUCTEM YPAaBHEHHI, B TOM UHUCIE C
IpUMEHEHHEM TIpadUyecKux IpeAcTaBleHUll (ycTaHaBIMBATh, MMEET JIM YypaBHEHHE WIH
CUCTEMA YPaBHEHMH PEILIECHUs, €CIIU UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate nuHelHble HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, H300paxkaTh pelIeHUE
HEPAaBEHCTB Ha YHMCJIOBOM IPSIMOM, 3aIIMCBHIBATH PEILIEHUE C IOMOIIBIO CHMBOJIOB.

Pemare cucTemMBl JIMHEHHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKJIIYAIOIINE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOW MIPSIMOH,
3alAChIBaTh PEIICHUE C TIOMOIIBIO CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MIPU PEIICHUN Pa3IMYHBIX 3ajau.

DOyHKIUHA

Pacno3naBate GyHKIMU M3y4eHHBIX BHIOB. [I0Ka3pIBaTh CXEMaTHYECKH PACIIOIOKEHUE Ha
KOOPJIMHATHO# II0CKOCTH TpadukoB Gpynkumid Buma: y = kX, y = kx + b, y = k/x, y = ax2 + bx +
¢,y =x3,y=1X,y = [X|, B 3aBUCHMOCTH OT 3HauYeHHiI KO3(PHUIHEHTOB, OIKICHIBATE CBOIMCTBA
byHKIHIA.

Ctpouth M HM300pakaTh CXEMATUYECKH TpapUKU KBAJAPATUYHBIX (YHKIUH, OMUCHIBATH
CBOWCTBA KBaIpaTUYHbIX (DYHKIMH 1O UX rpaduKam.

Pacno3naBare  kBazpatnyHyro (QyHKIuIO 1m0  (opmyie, TPUBOAUTH  MPHUMEPHI
KBaJPaTUYHBIX QYHKLUHN U3 peabHON JKU3HHU, (PU3UKHU, FEOMETPHUH.

YuciioBble MOC/I€10BATEILHOCTH H IPOrpeccuu

Pacrnio3HaBaTh apu()METHUYECKYI0 U F€OMETPUUECKYIO IMPOTPECCUU IPU Pa3HBIX CIIOCOOaX
3a/1aHMUS.

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

N300pakaTh wieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHOM MIIOCKOCTH.

Pemats 3amaun, cBsi3aHHBIE C YUCIIOBBIMM TOCJIEI0BATEILHOCTSIMHU, B TOM YHCIE 3a7adu
U3 pealbHOM KU3HU (C MCIOJIB30BaHUEM KaIbKYISTOPa, HU(PPOBBIX TEXHOIOTHM).
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosuuecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ EpOrPAMMEI Beero KO;ITpOJIbeIe HpﬁaKaneCKne 0GPA30BATETBLHBIE
padoThI padoThI pecypesI

1 Yucna v BeIYHCIICHUS. PalinoHaabHbBIe YHCIIa 25 1 ﬁgg;?/cr)seelcdz(iorﬁﬂ £415b90
bubaunorexa [LIOK

2 AnrebOpandecKue BhIPaXKCHHUS 27 1 https://m.e dsgéJ.ru 174150690
bubanorexa LIOK

3 YpaBHEHUs U HEPABEHCTBA 20 1 https://m.edS(I)_f).ru/7f415b90
bubanorexa [IOK

4 Koopaumatst u rpaguici. dynicin 24 . https://m.edsgéJ.ru/?f415b90
bu6mmoreka [JOK

: Tosropermue 1 obobmerme 6 1 https://m.edso0.ru/7f415b90

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
. HanmeHnoBaHue pa3ae/ioB U TeM (uudposBbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pa30BATEIBHBIE
padoThI padoThI pecypesi
bu6mmoreka [IOK
1 Yuca u BerurciacHus. KBaapaTHeie KOpHH 15 https://m.edso0.ru/7f417af8
2 Uucna u Beruncienus. CTENeHb ¢ 1ebIM 7 bu6mmoreka [IOK
HOKa3aTeseM https://m.edsoo.ru/7f417af8
3 AnreOpanyeckue BoipakeHus. KBaapaTHbIit 5 1 bubnnoreka [JOK
TpEXWICH https://m.edso0.ru/7f417af8
4 AnreOpanyecKkue BbIpaKEHUSI. 15 1 bubnuorexa [JOK
Anrebpanueckast Jpoob https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHCTBA. KBagpaTHbIe 15 1 bubnuotexa [JOK
ypaBHEHHUSI https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnnorexa [JOK
ypaBHEHUI https://m.edso0.ru/7f417af8
bu6mmorexa [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 (DyHKHHH' OCHOBHBIC OHATHS S https://m.edsoo.ru/7f417af8
bu6mmorexa [IOK
9 Dymxumm. Hucrosbie pynKimn 9 https://m.edsoo0.ru/7f417af8
bu6mmorexa [IOK
10 Tostoperue u 0bobmenne 6 . https://m.edsoo0.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
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9 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3je/ioB U TeM K I (uudpossbie)
n/n NMPOrpaMmbl Bcero 0;[ TPOILHBIC pﬁalcanecKne o0pa3oBaTe/bHbIe
padoThI padoThI pecypesl
1 Yucna v BeruncneHus. J[eficTBUTENbHbIE YUCa 9 bubmorexa LHOK
: https://m.edsoo.ru/7f419d08
2 YpaBHEHUs 1 HEPABEHCTBA. Y paBHEHUS C 14 1 bubnuorexa [JOK
OJIHOM TIEPEMEHHOM https://m.edso0.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI 14 1 bubnunoreka [JOK
ypaBHCHHIA https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHenus u HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.eds0o.ru/7f419d08
bu6mmorexa [IOK
> PyHKLHH 16 . https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
6 YucioBble MOCIEN0BATEIBHOCTH 15 1 https://m.eds00.ru/7f419d08
7 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 18 1 bu6mmorexa [IOK
3HaHHUH https://m.edsoo.ru/7f419d08
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA.

OBA3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

1. Aunre0pa, 7 knacc/ Makapsraes FO.H., Munarok H.I'., HemkoB K.U. u npyrue,
Axunonepnoe o6mectBo «M3narenberBo «lIpocsenienue

2. AunreOpa, 8 kimace/ Maxkaporue FO.H., Mungiok H.I'., HemkoB K.W. u apyrue; nox
penakuuert Tenskockoro C.A., AkimonepHoe o0miecTBo «M3aaTenbcTBO
«IIpocBemienue»

3. Aure6pa, 9 xnacc/ MakaperaeB FO.H., Munaiok H.I'., Hemkos K.U. u apyrue,
AxkunonepHoe obmectBo «M3narensctBo «IIpocemenue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. Aurebpa. 7 knacc. YueOHUK 115t 0011e00pa3oBaTeNbHBIX YUpexkaeHuil. B 2 actax /
A.I'. Mopakosu4 u 11p.; o pea. A.I'.Mopakouua — M.: Muemo3uHa (2019 —
2021). Anre6pa.

2. 8 kiacc. YueOHuK i 001meo0pa3oBaTeNbHBIX yupekaenuid. B 2 qactsx / A.l.
MopakoBud u ap.; mo pea. A.I'Mopakouya — M.: Muemosuna (2019 — 2021).
Anre0Opa.

3. 9 knacc. YueOHUK 11 0011eo0pa3oBaTenbHbIX yupexaeHuid. B 2 vactsax / AT
Mopakosud u jap.; o pexa. A.I.Mopakosuua — M.: Muemosuna (2019 — 2021).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HNHTEPHET

http://school-collection.edu.ru — komnekius 00pa3oBaTEIBHBIX PECYPCOB;
InternetUrok.ru - Bunmeo ypoku; www.math-on-line.com-3annmarensHasi MaTeMaTuka,;
http://www.logpres.narod.ru — mprMeps! HHOPMAIIMOHHBIX TEXHOJIOTH;
http://www.allmath.ru - Bcst matemaruka; http://mathem.hl.ru — matemaruka on-line;
http://www.exponenta.ru - o6pa3oBaTebHbIil MAaTEMaTHIECKUI CANT;
https://uchi.ru/
https://edu.1sept.ru/ https://edu.skysmart.ru/ https://resh.edu.ru/ https://math-
oge.sdamgia.ru/ https://edu.orb.r
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