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HOACHUTEJIBHASA 3AIIUCKA

Anre0pa sBIE€TCS OJHUM U3 OMOPHBIX KYPCOB OCHOBHOI'O 00I1ero o0pa3oBaHUs:
OHa oO0ecIeynBaeT M3y4YCHHE APYTUX JUCHUIUIMH, KaK €CTECTBEHHO-HAYYHOTO, TaKk W
I'YMaHUTapHOTO IIUKIIOB, €€ OCBOCHHE HEOOXOIUMO ISl MPOAOKEHHsS] 00pa30BaHUs U B
NOBCEJIHEBHOW JKM3HM. Pa3zButhe y oOyvaromuxcsi Hay4yHBIX MPEACTABICHUNA O
MPOUCXOXKICHUN M CYIIHOCTH ajiredpanueckux aOCTpakiuii, crmoco0e OTpaxeHUs
MaTeMaTHYeCKON HAayKOW SBJIEHUN M TMPOIECCOB B MPHUPOJE U OOIIECTBE, POJIU
MaTEMaTHYECKOTO MOJEIMPOBAHUS B HAYYHOM TO3HAHUHM M B MPAKTUKE CIIOCOOCTBYET
(GbOpMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M KAYECTB MBINIJICHHUS, HEOOXOIUMBIX IS
ajanTalMid B COBpeMEHHOM mudpoBoM olmiecTBe. M3yueHue anreOpbl oOecrieurBaeT
pa3BUTHE YMEHHUs HaOI0IaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATh CBOU
NEHCTBUSL W BBIBOJBI, (popmynupoBath yTBepxkaeHus. OcBOoeHHE Kypca aireOpsl
o0ecreunBaeT pa3BUTHUE JIOTHYECKOTO MBIIUICHUS] OOYYalOMIMXCS: OHU HCIOJB3YIOT
NENYKTUBHBIE W WHIYKTHUBHBIE pACCyXXIEHUs, 0O00OIIeHne U KOHKPETH3aIHIO,
abctparupoBanue u aHanoruro. OOydeHue anredpe mpenoiaracT 3HAaUUTENbHBIA 00BEM
CaMOCTOSITEIbHON AESTENIbBHOCTH 00YyYarouIuxcs, MOITOMY CaMOCTOSTEIbHOE pEILleHUE
3a1ay SIBJISIETCS pean3aIueil 1eaTeIbHOCTHOTO TPUHIINIIA 00yUIEeHUSI.

B cTpykType mporpammbl yueOHOro Kypca «Anredpay» AJis OCHOBHOTO OOIIETO
o0pa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJACPKATEIBHO-METOAUYECKUE JIMHUU:
«Yucna U BIYUCICHUSY, «ANredpanyeckue BhIpaXeHUs», « Y paBHEHUSI U HEPABEHCTBAY,
«DyHkum». Kaxaas U3 3TUX CONEpPKATEIbHO-METOJNYECKUX JIMHUWA Pa3BHUBAETCS HA
MPOTSHKEHUU TPEX JIET U3YyUEHMs] Kypca, B3aUMOJICUCTBYS C IPYTMMH €ro JWHUSMU. B
X0Jle U3y4yeHUsi y4eOHOro Kypca oOydarolMMCs MPUXOAUTCS JIOTMUECKH PACCYXAATh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM S3bIK. B CBsi3M ¢ 3TUM B Mporpammy
y4eOHOro Kypca «Anredpa» BKIIOUEHBI HEKOTOPbIE OCHOBBI JIOTHKH, MPECTaBICHHbIE BO
BCEX OCHOBHBIX pas3Jeliax MaTeMaTH4eCKOro oOpa3oBaHHWs H  CIIOCOOCTBYIOIINE
OBJIAJICHUIO OOYyYalOIMMUCA OCHOB YHHBEPCAIbHOIO MaTeMaTHYeCKOro  s3bIKa.
ConepxaTellbHON M CTPYKTYPHOH OCOOCHHOCTBHIO YUeOHOTO Kypca «Anredpay» sBIseTCS

€r0 UHTErPUPOBAHHBIA XapaKTep.



Conepxxanue muHUM «Yucna U BRIYUCICHUS CIY>KUT OCHOBOM JUIsl NallbHEUILIETO
U3YYCHHUS] MaTeMaTHKH, CIOCOOCTBYET pa3BUTUIO Yy OOYYarOMIMXCA JIOTUYECKOTO
MBIIUIEHUS, (OPMHPOBAHUIO YMEHHS IOJIb30BAThCSl  AITOPUTMAMM, a  TaKkKe
NPUOOPETEHUIO TPAKTUYECKUX HABBIKOB, HEOOXOIMMBIX HJisi TOBCEIHEBHON KU3HH.
Pa3BuTHe MOHATHA O 4YKCIE€ HA YpOBHE OCHOBHOIO OOIIEro 0Opa3OBaHUS CBSI3aHO C
palMOHANIBHBIMU M MPPAIMOHANBHBIMU YHClIaMU, (OpPMHUPOBAaHUEM MPEJCTABICHUN O
JEHUCTBUTEIBHOM 4HKCIE. 3aBEPIICHUE OCBOECHUS YUCIOBOW JIMHUM OTHECEHO K CPEAHEMY
ob1eMy 00pa3oBaHUIO.

Copepxanue NIByX anreOpandeckux JUHHN — «Anredpandeckue BhIPAXKEHUS» U
«YpaBHEHUST M HEpPABEHCTBa» CMOCOOCTBYeT (OPMHUpPOBaHHIO Yy OOyyYarOIIUXCS
MaTEeMaTHYECKOT0 anmnapara, HeoOX0IMMOTO JUIsl pEeIIeHUs 3a/1ad MaTEMaTHUKH, CMEXHBIX
IpeIMETOB M MNPAKTHUKO-OPUEHTHPOBAaHHBIX 3agady. Ha ypoBHE OCHOBHOro oOmIero
oOpa3oBaHusi y4eOHBIM MaTepuas TPYIIUPYETCs BOKPYT PAIMOHAJIBHBIX BBIPAKECHUH.
AnreOpa JAEMOHCTpPUpPYET 3HAUEHHE MaTeMaTHKUM KakK s3blKa JJs [OCTPOEHUS
MaTEMAaTUUYECKUX MOJICJIEH, ONTMCAHUS MPOIECCOB U SIBJICHUM peaibHOro mupa. B 3amaun
oOyueHus anreOpe BXOIAT TakKe JalibHEllIIee pa3BUTHE alTOPUTMUYECKOTO MBIIIIJICHUS,
HEO0OXOJIMMOT0, B YaCTHOCTH, MJII OCBOEHUSA Kypca HHPOPMATUKHU, U OBJIAJICHUE
HaBbIKAMM  JEAYKTUBHBIX paccyxkiaeHuil. IIpeoOpazoBaHne CHMBOJNBHBIX  (hopMm
CIOCOOCTBYET Pa3BUTHUIO BOOOpaKEHUsl, CHOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.

Conepxanue (PyHKUMOHATBHO-TpPAUUECKON JIMHUM HAIEJIEHO Ha TOJIyYeHUE
00ydJaromuMucs 3HAHUM O (PYHKIMAX KaK BaKHEHIIEH MaTeMaTUYeCKOW MOJICTH s
ONMMCAHMSI M HCCIEAOBAHUA pa3HOOOpa3HbIX IIPOLIECCOB M SBIEHUI B NpUpOJE U
obmectBe. M3ydyeHne marepuana crnocoOCTBYET Pa3BUTHIO y OOYYArOMIMXCS yMEHHUS
HCIIOJIb30BaTh Pa3jMyYHbIE BhIpA3UTEIbHBIE CPENICTBA SI3bIKAa MATEMATHUKU — CIIOBECHbIE,
CHUMBOJIMYECKHE, TpaguecKre, BHOCUT BKIAJ B (JOPMHUPOBAHHE MPEICTABICHUN O pOJIU
MaTeMaTUKU B Pa3BUTUH LUBUIIU3ALNU U KYJIbTYPHI.

CornacHo yue6HOMY TIaHy B 7—9 Kiaccax m3ydaercs y4eOHBIH Kypc «Anredpay,
KOTOpPBI BKJIIOUAET CIEAYIOIIME OCHOBHBIE pasfensl cojepxkaHus: «Yucma wu
BBIUMCIICHUS», «AnreOpandeckue BBIPOKEHUS», «YPAaBHEHUS H  HEPAaBEHCTBAY,

«DyHKIUN.



Ha u3yuenne yueOHoOro Kypca «Anredpa» orBoautcst 306 yacos: B 7 kinacce — 102
gaca (3 yaca B Hezento), B 8 kimacce — 102 gaca (3 gaca B Henenio), B 9 kinacce — 102 yaca
(3 gaca B HEnEMIO).

COILEPKAHUE OBYYEHUSA

7 KJIIACC

Yucaa v BIYUCICHUS

JpoOu 0OBIKHOBEHHBIE U JECATUYHBIE, IEPEXO] OT OJHOU (POPMBI 3amKcH APoOeit
K gapyroi. IloHATHe palMOHANBHOIO YHWCIA, 3alUCh, CPAaBHEHHE, YIOPSIOYMBAHUE
palMoHaIbHBIX 4YHcel. ApudMeThyeckue JeHWCTBUS C palMOHAIbHBIMU YHUCIAMH.
Pemenue 3aga4 U3 peasibHON MPAKTUKUA HA YaCTH, HA APOOH.

CremeHb ¢ HaTypaJlbHBIM TIOKa3aTeJeM: OIlpejaesieHue, mpeodpazoBaHue
BBIPAKEHUN Ha OCHOBE ONpENEICHMs, 3amuch OonbImMX uyucen. [IpoueHThl, 3amuch
IPOILIEHTOB B BUAE ApOOM W IpoOM B BHUAE MPOLEHTOB. TpH OCHOBHBIE 3a/layd Ha
IPOLEHTHI, PEIICHUE 3a]1a4 U3 peaIbHOU MPAKTUKH.

[IpuMeHeHne NMpPU3HAKOB JEIUMOCTH, PA3JIOKEHUE HA MHOXHUTEIHM HATypalbHBIX
qucell.

PeanbHble 3aBUCMMOCTH, B TOM YHUCIIE MpsiMasi U oOpaTHasi MPONOPLUUOHAIBHOCTH.

AJiredpanyeckue BbIPaKeHUA

IlepeMeHHBIE, YHCIIOBOE 3HAYEHHUE BBIPAKEHUS C IEPEeMEHHOW. JlomycTumeble
3HaUEHMs TepeMeHHbIX. [IpeacTaBieHue 3aBUCUMOCTH MEXKJY BEJIUYMHAMH B BUJE
dopmynbl. Beruuciaenus no ¢dopmynam. [IpeoOpazoBaHue OYKBEHHBIX BBIpAXEHUI,
TOXKJIECTBEHHO PaBHBIC BBIPAKEHHUS, TIPaBUIa MPEOOpa30BaHUS CYMM U TIPOU3BEICHHUIA,
MpaBWIIa PACKPBITUSI CKOOOK ¥ MPUBEICHUS TTOTOOHBIX CIIAraeMBbIX.

CBolicTBa CTENEHU C HATYpaJIbHbIM MOKa3aTeIeM.

Opnnounensl M MHoOrowieHbl. CteneHb MHorouieHa. CrokeHue, BbIYMTAHHUE,
YMHOKE€HHE MHOTrOWwIeHOB. DOpMyJbl COKPAIIEHHOTO YMHOKEHHUS: KBaJpaT CYMMBI U
kBaapatr pazHoctu. Dopmyna pa3sHOCTH KBaapaToB. Pa3nokeHMe MHOTOWIEHOB Ha
MHOHUTEIH.

YpaBHeHUs1 1 HEPaBEeHCTBA

VYpaBHEeHUEe, KOpEHb ypaBHEHHs, MpaBWiIa MpeoOpa3oBaHHsl  ypaBHEHHSA,

PaBHOCWJIBHOCTh YPAaBHEHUH.



JIuneliHOE ypaBHEHHE C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEHMHOTO
YPaBHEHMsI, pEIICHUE JUHENHBIX ypaBHeHMH. CoCTaBlI€HHE YpPAaBHEHHMH IO YCJIOBHIO
3a1a4n. Pemenne TeKCTOBBIX 3a/1a4 ¢ MTOMOIIBIO YPABHEHUN.

JIuHeliHOe ypaBHEHHE C JBYMs INepeMeHHbIMH M ero rpadux. Cucrema IBYX
JVHENHBIX YpaBHEHUH C ABYMs MEPEMEHHBIMU. PerieHne cucreM ypaBHEHHMI ciocoOom
NOJICTaHOBKHU. [TprMephl pemeHns TEKCTOBBIX 3aa4 ¢ IOMOIIBIO CUCTEM YPAaBHEHHH.

DOyHKIUH

Koopaunata Touku Ha npsAMoid. UwucioBele IpoMexyTku. PaccrosHue Mexay
JBYMS] TOUKaMH KOOPJIWHATHOW MPSAMOIA.

[IpsimoyronmpHas cuctema koopauHat, ocu OX m Oy. Alciucca u opAHHATA TOYKH
Ha KOOpAMHATHOM IuiockocTh. [Ipumepsl rpaduxos, 3amaHHbIX (opmynamu. YrteHue
rpadukoB peanbHbIX 3aBucuMocTed. llonsarue pynkumu. I'padpux ¢pynkuuu. CpolicTBa
byakumii. Jlunetinas ynkmusa, e€ rpaduk. I'padux ¢yaxkumm y = [x|. I'paduueckoe
pelIeHUE IMHENHBIX YPABHEHUN U CHCTEM JINHEWHBIX YPaBHEHUM.

8 KUIACC

Yuciia 1 BBIYUCTCHUSA

KBagpaTtHelii kopeHb u3 uyucna. [loHaTne 00 uUppalMOHAIBHOM YHUCIE.
Jlecatuynble TpUONMKEHHUsT HppalMoHANbHBIX uncen. CBoiicTBa apu(pMETHYECKHX
KBaJIpaTHBIX KOpPHEH M HMX MpPUMEHEHHE K MpeoOpa30BAHMIO YHCIIOBBIX BBIPAKEHHH U
BBIUMCIICHUSAM. [[€eHICTBUTENIbHBIE YUCIIA.

Crenens c 1enbIM NOKa3aTeneM U e€ cBoricTBa. CTaHIapTHAs 3alUCh YUCIA.

AuredpanyecKue BbIpaKeHUS

KBaznpaTHblil TpEXUIIEH, pa30KeHUE KBaIPpaTHOIO TPEXWIEHA HA MHOKUTEIH.

Anre6panueckast 1podb. OCHOBHOE CBOMCTBO anredpanyeckoit Apoou. CioxeHue,
BBIUMTaHHUE, YMHOXCHHE, JIeJIeHne anredpandeckux npodeil. PanmonanbHbie BRIpaXeHUs
U UX MpeoOpa3zoBaHueE.

YpaBHeHUsS M HEPABEHCTBA

KBanpatHoe ypaBHeHHe, (QopMmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema
Buera. Pemenue ypaBHEHH, CBOIAIIMXCA K JIMHEHMHBIM M KBaApaTHbIM. [IpocTteinmme

IpOoOHO-paIOHAIbHBIE YPaBHEHUSI.



I'padmueckas wHTEpHpeTanyisi ypaBHEHHWN C ABYMsI TEPEMEHHBIMH H CHCTEM
JMHENHBIX YPaBHEHUH € IBYMs NepeMEHHbIMU. [IpuMephl pelieHns: CucTeM HETMHEMHBIX
YpPaBHEHUU C IByMS IEPEMEHHBIMH.

Pemenmne TeKCTOBBIX 33124 alre0Opanueckum crocoOoMm.

HucnoBble HEpaBEHCTBA M WX CBOMCTBA. HepaBEeHCTBO € OJIHOW MEPEMEHHOM.
PaBHOCWIIBHOCTh HEpaBeHCTB. JIMHElHbIE HEPABEHCTBA ¢ OAHOW mepeMeHHOoU. Crucremsl
JIMHEVHBIX HEPABEHCTB C OJHOM MTEPEMEHHOM.

DOyHKINHA

[Tonstne Qynkuuu. O6MacTh ONMpENENIeHUsT U MHOXKECTBO 3HAYCHHHM (DYHKIIHMH.
CrniocoObl 3a1aHUsT PYHKITHIA.

I'padux Pynkmun. YUtenwme cBoWcTB ¢GyHkuu 1o e€ rpaduky. I[Ipumepsr
rpadukoB GyHKIUH, OTPaKaIOIIKUX peajbHbIE MPOLIECCHI.

OYHKIMKM, ONUCHIBAIONIME TPIMYHO H  OOpaTHYIO  IPOMOPIHOHATIBHBIC
3aBHCHMOCTH, X rpapukn. Oyukman Yy = X2, y = X3, y = Vx, y=|x|. T'paduueckoe
pellIeHE YPABHEHUM U CUCTEM YPaBHEHUM.

9 KJIACC

Yucsaa v BeIYMCIEHUS

PanmonanbHple 4ucia, HWppaloHadbHBIE YHCIA, KOHEYHbIE M OECKOHEUHBIC
JECATUYHBIE ApOOU. MHOXKECTBO NEUCTBUTEIBHBIX YHCEN, JNCUCTBUTEIbHBIC YMCIIa KaK
OECKOHEUHBIE JeCATUYHBbIE JApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXIY
MHOKE€CTBOM JICUCTBUTEIIBHBIX YHNCEII U KOOPAMHATHON MPSAMOI.

CpaBHeHuEe  JIEHCTBUTEIBHBIX  4ucel, apudmeTnueckwe  ACUCTBUS ¢
JEUCTBUTEIIbHBIMU YUCIIAMH.

Pa3sMepsl OOBEKTOB  OKpYXAlolIero MHpPa, JJIUTEIBHOCTh TMPOIIECCOB B
OKPYXKarOIIEM MHPE.

[TpubnmmkEéHHOE 3HAYEGHHE BEIWYHMHBI, TOYHOCTh MPUOMKEHUs. OKpyrieHHe
yucen. [Ipukuaka v oneHka pe3ysbTaToB BEIYUCICHUMN.

YpaBHeHHsI U HEPABEHCTBA

JInneiiHoe ypaBHeHHE. Pemenne ypaBHEHNN, CBOASAIIMXCS K JIMHEHHBIM.



KBagparHoe ypaBHeHue. PemieHue ypaBHEHHH, CBOIAIIMUXCA K KBaJAPaTHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepbl pelieHus YpaBHEHUW TPETbEM M UYETBEPTOM
CTEIICHEN PA3JIOKEHUEM HA MHOKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHeHHWH. PelieHne TEKCTOBBIX 3ajad
anredOpandeckKuM METOIOM.

VYpaBHeHHe C JByMsi MepeMeHHbIMH U ero rpaduk. Pemenue cuctem aByX
JIMHENHBIX YPaBHEHUN C ABYMS IIEpEMEHHBIMU. PellieHne cucTteM IByX YpaBHEHHM, OJHO
U3 KOTOPBIX JIMHEWHOEe, a Jpyroe — BTOpoil creneHu. ['paduueckas uHTEprpeTaIus
CHUCTEMBI YPaBHEHUN C IBYMS IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a7a4 aNredpandeckuM CriocoOoM.

UucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemrenne nMHEWHBIX HEPAaBEHCTB C OJHOW IepeMeHHOW. Pemenune cucrem
JUHEIHBIX HEPABEHCTB ¢ OJHOM mepemeHHoi. KBaaparHeie HepaBeHCTBa. | padudeckas
MHTEpIPETALUs HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMS IIEPEMECHHBIMH.

DyHKUNHA

KBagpatnunass Qyskmnus, e€ rpadux u cBoiictBa. [lapaboma, KoOpIWHATHI
BEPIIMHBI apaboJibl, OCb CAMMETPUHU MApadOJIbL.

I'padukn Gyrxumit: Y = kx, y = kx + b, y = k/x, y = x3, y = Vx, y = |X| u ux
CBOMCTBA.

Yuci10BbIE IOCAEA0BATEIBHOCTH U IPOrPECCUH

[loHATHE 4YMCIOBOM TOCIENOBAaTEIbHOCTU. 3aJaHUE IOCJIEI0BATEIbHOCTU
peKyppeHTHOH (hopMyIoii 1 GopMyIoif N-To YiIeHa.

Apudmerndeckass u reoMmerpuueckas mporpeccur. Popmynasl N-TO UJIeHA
apumeTnuecKoi U reoMeTpUIECKON MPOrpeccuii, CyMMbI IIEPBBIX N YICHOB.

N306pakeHne 4wieHOB apu(pMeTHIECKON U TEOMETPUUYECKON MPOTrpeccuil TOUKaMu
Ha KOOPAMHATHOW IIJIOCKOCTH. JIMHEWHBIM M SKCHOHEHIMAIbHBIM POCT. CIOXKHbBIE
IIPOLICHTBI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMUHHOCTHBIE PE3YJIBTATBI



JIn4HOCTHBIE Pe3yJbTAThI OCBOCHHS MPOTPaMMbl Y4€OHOTO Kypca «Airedpa»
XapaKTePU3YIOTCS:

1) naTpuoTuYecKkoe BOCIIUTAHME:

MPOSIBJICHUEM MHTEpEca K MPONUIOMY M HACTOSIIEMY POCCHUUCKOW MaTEMAaTHKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSIM POCCUUCKHX MAaT€MaTUKOB M POCCHMCKOU
MaTeMaTUYECKON IIKOJbI, K HMCIOJIB30BAaHUIO ATUX JOCTHKEHUM B JPYrUX HayKax H
NPUKIAIHBIX chepax;

2) rpakaiaHCcKoe M JyXOBHO-HPABCTBEHHOE BOCTIMTAHME:

TOTOBHOCTBIO K BBITIOJTHEHHUIO 00sI3aHHOCTEH IpakIaHMHA U PeaIM3alliy €ro pas,
MpEeACTaBICHUEM O MaTEMaTHUYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3TUUHBIX
CTPYKTYp, SABJICHUMN, TIPOILIEAYP TPakIaHCKOTr0 00IIecTBa (Hampumep, BEIOOPHI, OMIPOCHI),
TOTOBHOCTBIO K OOCYXKICHUIO DJTHUUYECKUX MPOOJEM, CBS3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JIOCTH)KEHWM HAayKH, OCO3HAHMEM BaXXHOCTH MOPATbHO-ITHYECKUX
MIPUHITUIIOB B JIEATEIBHOCTU YUEHOTO;

3) Tpy10BO€E BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yacTHE B PEIICHUU TMPAKTUYECKUX  3a7ad
MaTEeMaTUYE€CKOM  HAIMpPaBICHHOCTH, OCO3HAHMEM  BAXXHOCTH  MAaTEMaTUYECKOIO
oOpa3oBaHusi Ha TPOTSHKEHUU BCEH OJKM3HU Ui YCHEIHON NpodecCHOHATbHON
NEATeTbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOSHUEM HWHIUBHIYaJIbHON TPacKTOPHUU OOpa30BaHUS M JKU3HEHHBIX TUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTnYecKoe BOCIIMTAHME:

CIOCOOHOCTPIO K DMOIMOHAIBHOMY M 3CTETUYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, peIIeHUM, PpacCyXJACHUH, YMEHHUIO BHJICTh
MaTeMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT' 0 MO3HAHMSL:

OpUEHTAllell B  JEATEIbHOCTM HAa  COBPEMEHHYI0 CHUCTEMY  Hay4YHBIX
MpeACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEJIOBEKAa, MPUPOILI U
oOiiecTBa, IMOHUMAaHMEM MaTeMaTH4YeCKOM Hayku Kak c¢epbl YeJIOBEUECKOi
NEATeNbHOCTH, O3TanoB €€ pPa3BUTHS M 3HAYMMOCTH JUIsl Pa3BUTUA LMBWIM3ALUU,

OBJIQJICHUEM SI3BIKOM MAaT€MaTHMKH M MaTE€MaTH4YE€CKOM KYHBTypOfI KaK CpcaCTBOM



MO3HAHUS MHUpPA, OBJAJEHUEM [MPOCTEHIIMMU  HaBBIKAMU  HUCCJIEAOBATEIbCKON
NeSATeTbHOCTH;

6) ¢usnueckoe BocnuTaHue, (OpPMHPOBAHHME KYJIbTYPbI 310POBbS H
IMOIHOHAIBHOTO 0JIATOMOJYYHSI:

TOTOBHOCTBIO TPUMEHSITh MaTEMATHUECKUE 3HAHUS B UHTEPECaX CBOETO 3/I0POBbS,
BEJICHUs 370pOBOTO oOpasza >KHU3HU (370pOBOE MHUTaHUE, COATAHCUPOBAHHBIM PEXKUM
3aHATUN U OTJBIXA, peryisipHas pu3nuecKkasi akTUBHOCTD), CPOPMUPOBAHHOCTHIO HABBIKA
pedaekcun, MPU3HAHUEM CBOETO IpaBa Ha OMMOKY M TaKOro e IpaBa JAPYroro
YeIIOBEKA;

7) 3K0JI0TH4YeCKOe BOCTIUTAHUE:

OpHCHTAIMell Ha NMPUMEHEHHE MaTeMaTHYCCKUX 3HAHWMA IS pEIeHUs 3a1ad B
00JIaCTH COXPAHHOCTH OKPYKaloIlleld Cpelbl, MJIaHUPOBAHUSA TMOCTYIMKOB M OIIEHKH HUX
BO3MOJKHBIX TIOCJAEACTBUM JUISI OKpYXKAIOIeH Cpeapl, OCO3HaHHWEM TJI00AIhHOTO
XapakTepa dKOJOTHYECKHUX MPoOIeM U MyTel WX pellIeHuUs,;

8) aganTamusi K M3MEHAKWINUMCH YCJIOBHSIM COUMAJBLHOM W NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICICTBUSM B YCJIOBHUSX HEONPEAEIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEM KOMIETEHTHOCTH 4Yepe3 NPaKTHYECKYI JeATeIIbHOCTh, B TOM 4YHCIE YMEHHUE
YUUTBCS Y APYTUX JIIOJEH, TPUOOpeTaTh B COBMECTHOM JEATETbHOCTH HOBBIE 3HAHUS,
HaBBIKA U KOMITETEHIIUM U3 OIbITA JPYTUX;

HEO0OXOUMOCTHIO B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe POPMYITUPOBATH
UJICH, TIOHSATHUS, TUTIOTE3bl 00 OOBEKTaX M SBICHUSX, B TOM YHCJIE PAHEEC HEH3BECTHBIX,
OCO3HaBaTh JACPUIIUTH COOCTBEHHBIX 3HAHWA M KOMIIETEHTHOCTEH, MJIAHUPOBATH CBOE
pa3BuUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIIUI0, BOCTIPUHUMATH CTPECCOBYIO
CUTYAIUIO KaK BBI30B, TPEOYIOIINIT KOHTPMEP, KOPPEKTUPOBATH IPUHUMACMbBIC PEIICHUS
U JIeiicTBHSI, POPMYITUPOBATH U OIICHUBATH PUCKH H MOCIECTBUSA, (HOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3naBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIE 1elCTBUS

Ba3oBble JJornueckue aeicTBUA:



J BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MATeMaTHYECKHX
OOBEKTOB, TOHATUI, OTHOIIEHUN MEXAY MOHATUAMH, (OPMYIUPOBATH ONPEACIICHUS
NOHATHUM, yCTaHaBIMBATh CYLIECTBEHHBIM IPU3HAK KIaCCU(PUKALNUKA, OCHOBAHUS JUIS
0000111eHNs U CPaBHEHUS, KPUTEPUU IIPOBOIMMOTO aHAIIN3a;

o BOCIPUHHUMATh,  (OpPMYyIUpPOBaTH U  NPEOOpPa3OBBIBATH  CYXKIACHMUS:
YTBEPUTEIbHBIE U OTPULIATENBHBIE, €IMHUYHBIE, YACTHBIE U O0IIHE, YCIOBHBIE;

J BBISIBJIATh ~ MAaT€MaTUYEeCKHE  3aKOHOMEpPHOCTH,  B3aUMOCBS3HM U
npoTHBOpeunsi B (PaKTax, MaHHBIX, HAONIOJACHUAX U YTBEPXKICHHUAX, Npeaiarath
KPUTEPHUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

o JIeNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIFOUEHUH, YMO3aKIIOUYECHHI 10 aHAJIOTHH;

J pa3dupaTh J0Ka3aTeabCTBA MaTEeMaTHUYECKUX YTBEpPKIECHUH (IpsMble U OT
IPOTHBHOTO), IPOBOJUTH CaMOCTOSITEIBHO HECJIOKHbIE JI0Ka3aTeNnbCTBa
MaTeMaTudeckuX (pakToB, BBICTpaUBaThb apryMEHTALUIO, NPUBOAUTH TNPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

o BbIOMpaTh CMocod pemieHus ydeOHOM 3amauu (CpaBHUBATH HECKOJIBKO
BAapMaHTOB pEILEHUs, BHIOMpaTh HambOoIee MOAXOASIIIUN C y4ETOM CaMOCTOATEIHHO
BBIJICTICHHBIX KPUTEPHEB).

ba3oBrble ucciieqoBarenbCcKue AeUCTBHA:

o UCTOJIb30BaTh BOMPOCHI KaK MCCIENOBATENbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCHUPYIOIINE MPOTUBOpEUHE, NPodIeMy, CaMOCTOSTENbHO
yCTaHaBJIMBATh MCKOMOE M JaHHOE, ()OPMUPOBATH TUIOTE3Y, apTyMEHTHUPOBATH CBOIO
MO3UIUI0, MHEHUE;

o OPOBOJUTH TIO CaMOCTOSITENIFHO COCTABIIGHHOMY IUIaHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJBIIOE  HWCCIEJOBAaHHWE IO  YCTAHOBIEHHIO  OCOOCHHOCTEU
MaTeMaTH4YEeCKOro 00bEeKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOM;

o CaMOCTOATENBHO (POpMyNIHpOBaTh 00OOIIEHUST M BBIBOABI 10 pe3ybTaTaM
NPOBEAEHHOIO HaOIIOACHUS, HCCIEIOBAHUSA, OLEHMBATH JJOCTOBEPHOCTH IOJYYEHHBIX
pe3yIbTaTOB, BBIBOJOB U 0000IIECHNUH;

o IPOrHO3MPOBAaTh BO3MOYKHOE pa3BUTHE IpOLECCa, a TAKKE BBIIBUraTh

IMPCAIIOJIOKCHHA O €I'0 pa3BUTHUHN B HOBBIX YCIIOBUAX.



Pabora ¢ nundopmanmeii:

J BBISIBJIATH HEJIOCTATOYHOCTh M H30BITOYHOCTh HH(GOpPMAIMM, JAHHBIX,
HEOOXOAUMBIX ISl PeLICHHS 331a9H;

J BbIOMpPATh, AHAJIM3UPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATH
UH(POPMALIMIO Pa3IMYHBIX BUA0B U (POPM IIpEICTaBICHNUS;

o BbIOMpaTh (OpMy TMpeACTaBICHHUS HHPOPMALUU U WIUIFOCTPUPOBATH
pelaeMble 3a7jaui CXeMaMu, TuarpaMMaMy, HHOU rpauKoil 1 ©X KOMOMHALUSAMUY;

J OIICHWBATh HAA&KHOCTh WHGOPMAIMH IO KPUTEPUSAM, TNPEATOKEHHBIM
yUUTENIeM WK CHOPMYITUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHHMKaTHBHBIEe YHUBepCcAJIbHbIE y4eOHbIe 1eHCTBUS:

J BOCTIPUHUMATH U (POPMYITHPOBATH CYKJACHUS B COOTBETCTBHU C YCIOBUSIMU
U LeSIMH OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX U
NMUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOAY PEIICHUS 3a/1adi, KOMMEHTHPOBATh
NOJIyYeHHBIN pe3yJbTaT;

J B X0Ji¢ 00CYX/IeHUs 33/1aBaTh BOIPOCHI MO CYIIECTBY O0CYXIaeMOMl TEMBI,
npoOJeMBbl, pelraeMoil 3a7ad, BBICKA3bIBaTh W/CH, HAIEJICHHBIE HAa TOWCK pEIIeHHUS,
COIMOCTaBIATh CBOM CYXJAEHUS C CYXKIEHUSIMH JpPYTUX YYacTHUKOB JHAJIOTa,
OoOHApY)XMBATh Pa3iNYMe W CXOJCTBO TO3WIIHA, B KOPPEKTHOU (opme (HOpMyTupoBaTh
pa3HoIJIacusi, CBOM BO3PAXKCHHUS;

J OpPEACTaBIATh  pPe3yJdbTaThl  pEIIeHUs  3ajaud, IKCIEPUMEHTA,
UCCIICZIOBAaHUS, MIPOEKTa, CAaMOCTOSTEIFHO BBIOMpPATh (pOpMAaT BBICTYIJICHHS C y4ETOM
3aJ1a4 IPE3eHTAlMN U OCOOCHHOCTEN ayIuTOPHH;

J MOHMMATh W UCIOJB30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ WHAWBHYyaTbHOU
paboTHI IpU pelIeHNH yYeOHBIX MaTEMAaTHYECKUX 33]1aY;

. NPUHUMATh 11€J1b COBMECTHOHN NEATEIBbHOCTH, TUIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM paboThI, paclpeesiATh BUABl padoT, JOrOBapUBAThCs, 00CYKIaTh MPOIIECC
U pe3ynbTaT paboThl, 0000I1aTh MHEHHS HECKOJIBKHX JIIOJICH;

o y4acTBOBaTh B TPyNmoBeIX (opMax paboTel (0OCYyXIeHus, OoOMeH
MHEHMSIMHM, MO3TOBbI€ LITYPMBI M JIpyr'H€), BBIIIOJHATH CBOKO YacThb pabOThl HU

KOOPpAWHUPOBATH CBOU I[GﬁCTBPIS[ C ApYIruMH YJICHAMMU KOMAaHIbI, OLIICHHUBATH Ka4C€CTBO



CBOETO BKJIaJia B OOMIMI TPOAYKT MO KPHUTEPUSM, CHOPMYITUPOBAHHBIM YYaCTHUKAMHU
B3aMMO/ICHCTBUSI.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Camoopranuszanmsi:

o CaMOCTOSITEIbHO COCTAaBJIAThH IUIaH, aJIFOPUTM pEIIeHUs 3adaud (UM €ro
4acTh), BHIOMpATh CIOCO0 PEIICHUS] C YYETOM HMEIONIMXCS PEeCcypCcoB U COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBaTh M KOPPEKTUPOBATh BapUaHThl pEIICHUH C y4&éToM
HOBOW MH(pOpMaIu.

CaMOKOHTPOJIb, SMOIIHOHAJILHBII HHTEJJIEKT:

o BJIQ/IETh CI0CO0aMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOLiecca U pe3yJibTara
pelIeHns MaTeMaTUYeCKOM 3a1auu;

o MPEIBHICTh TPYAHOCTH, KOTOPHIC MOTYT BO3HUKHYTH IIPH PEIICHUH 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JCSATCIILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIHCTB, HaWJEHHBIX
OIINOOK, BBISBIICHHBIX TPYIHOCTEIH;

o OLICHMBATh COOTBETCTBHUE PE3yNIbTaTa ACSTEIILHOCTH MOCTaBICHHON €U U
YCIIOBUSIM, OOBSICHATh NPUYMHBI JIOCTYDKCHHSI WM HEJOCTHIKCHUS IIeJH, HAaXOJUTh
omuoOKy, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.

MNMPEJMETHBIE PE3YJIBTATDI

K xoniy o0yuenust B 7 kiaacce oOydarOmunics MOTYYUT CIEIYIONTNE TPEIMETHBIC
pe3yNbTaThI:

Yucia u BHIYUCICHUS

BBITIONTHATE, coueTast yCTHBIC U MUChbMEHHBIC TPUEMBI, apH(PMETHICCKUE ICHCTBUS
C palMOHAIBHBIMU YHCIIAMHU.

HaxoauTh 3HaueHUs! YUCIOBBIX BBIPAKEHU, TPUMEHSITH Pa3HOOOPA3HBIE CIIOCOOBI
Y IPUEMBI BEIYHMCIICHUS 3HAYCHUN POOHBIX BBIPAXKEHUH, COJICPIKANTUX OOBIKHOBCHHBIC U
JeCSITUYHBIE IPOOH.

[Tepexoauth OT OAHOW (OPMBI 3aMKMCH 4YHCEN K JAPyroi (mpeoOpa3oBBIBATH
JECATUYHYIO JIpOo0bh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B
OECKOHEYHYIO ACCATUYHYIO APOOB).

CpaBHUBATH U yIOPSIA0YNBATH PAIIMOHATHHBIC YHCIIA.

OKpyrasTh yucia.



BpINONHATE NPUKHIAKY M OLEHKY pPeE3yibTaTa BBIYMCICHUW, OLICHKY 3HAYCHUU
YKMCJIOBBIX BBIPAKECHUN. BBINOIHATE AEUCTBUSA CO CTENEHSAMU C HaTypaJbHBIMHU
IIOKa3aTEISIMU.

[IpuMeHATh NPU3HAKU JEIMMOCTH, PA3JIOKEHHE Ha MHOXKUTEIM HaTypalbHBIX
YHUCEL.

PemaTte mNpakTUKO-OPUEHTUPOBAHHBIE 3a/ayd, CBSA3aHHBIE C OTHOIICHHEM
BEIIMYUH, IPONOPLUMOHAIBLHOCTBIO  BEIWYMH, IPOLICHTAMH, HHTEPIPETUPOBATH
pe3ysbTaThl pELIEHUS 3aJad C Y4YETOM OIPaHWYEHWH, CBS3aHHBIX CO CBOMCTBaMU
paccMaTpUBaEMbIX OOBEKTOB.

AJiredpanyeckue BbIPaKeHU

Hcnonp3oBaTh anredpandyeckylo TEPMUHOJIOTHIO U CUMBOJHKY, IPUMEHATh €€ B
npolLecce 0CBOECHUs yueOHOTo MaTepuara.

Haxomnute 3HadeHus OYKBEHHBIX BBIPQOKEHMM MpU 3aJaHHBIX 3HAYCHHSIX
IIEPEMEHHBIX.

Beimonusate npeoOpa3oBaHMs I1I€IOT0 BBIPAXKEHHWS B MHOTOWIEH HPUBEICHHEM
MOJIOOHBIX CIIAraeMbIX, PACKPBITHEM CKOOOK.

BBINOAHATE YMHOXKEHHE OTHOWIEHA HA MHOTOWIEH U MHOIOYJIEHa HA MHOT'OYJIEH,
OPUMEHSATh POPMYJIBI KBaJpaTa CYMMBI U KBaJpaTa pa3HOCTH.

OcyecTBasATh Pa3ioKEHUE MHOTOWICHOB HAa MHOXHUTEIM C I[OMOIIBIO
BBIHECEHUS 32 CKOOKHM OOIIEro MHOMHUTEINS, TPYINIUPOBKH CllaraeéMbIX, NMPUMEHEHHUs
bopMyI COKpaIIEHHOTO YMHOXKEHUSI.

[TpumensaTs mpeobpazoBaHUs] MHOTOWIEHOB JJISi PEIICHHS Pa3IWYHBIX 3a/1ad U3
MaTEMaTUKH, CMEXKHBIX MIPEMETOB, U3 pEATbHOU MTPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEW C HATypaJbHBIMM IOKa3aTeNsIMU IS
peoOpa3oBaHMsI BBIPAKCHHIM.

YpaBHeHUs M HEPABEHCTBA

Pemwats JsMHeEVHBIE YpaBHEHMS C OJHOM IIEPEMEHHOM, IPUMEHss IIpaBuia
Iepexosa OT MCXOAHOIO YPAaBHEHHMS K paBHOCWIBHOMY eMmy. IIpoBepATrs, sBiseTca
YUCJI0 KOPHEM YPaBHEHHS.

[TpumensaTs Tpaduveckue METOIbI MPHU PEIICHWH JMHEHHBIX ypPaBHEHHHA U HUX

CHUCTCM.



[TonOupars npUMephI Nap YKCE, ABJIAIOIINXCS PELIEHUEM JIMHEMHOIO YypaBHEHUS
C ABYMS IEPEMEHHBIMU.

Crpouth B KOOPAMHATHOM IIOCKOCTH TpaUK JMHEHHOrO0 ypaBHEHHs C JIByMS
MEPEMEHHBIMU, MOJB3YACh IpaUKOM, IPUBOAUTH IPUMEPHI PEIICHUST YPABHEHHUS.

Pemate cucrembl OBYX JIMHEWHBIX ypaBHEHUH C ABYMS IIEPEMEHHBIMH, B TOM
qrciie rpadUyecKu.

CocTaBiiTh U pelaTh JMHEHHOE ypaBHEHNUE WM CUCTEMY JIMHEHHBIX YpaBHEHUU
[0 YCJOBHUIO 3aJaud, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4yu
MOJIYYEHHBIN pe3yJbTar.

DOyHKIUH

N306paxkaTh Ha KOOPAMHATHOM MPSMOM TOYKH, COOTBETCTBYIOIIHUE 3aJaHHBIM
KOOpJAMHATAaM, JIy4d, OTPE3KH, WHTEPBaJbl, 3alKMCBIBATh YHUCJIOBBIE NPOMEKYTKH Ha
areOpanyeckoM si3bIKe.

OrMeuaTp B KOOpPAWMHATHOM IUIOCKOCTM TOYKM IO 33JaHHBIM KOOpAHMHATAaM,
cTpouTh Tpaduku TuHEHHBIX QyHKIUN. CTpouTh rpaduk GyHKIUU y = [X|.

OmnwuceIBaTh ¢ MOMOIIBIO (YHKIMHA U3BECTHBIE 3aBUCUMOCTH MEX/y BETUYUHAMHU:
CKOpPOCTb, BpEMsl, PACCTOSIHUE, II€HA, KOJIMYECTBO, CTOMMOCTH, MPOU3BOJIUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

HaxoauTe 3HaueHne QyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[Tonumats rTpaduyeckuid crnoco0® TMpeACTaBICHUs U aHamu3a HH(pOpMaIH,
U3BJIEKaTh U WHTEPIPETUPOBATH MH(GOPMALMIO M3 TPadUKOB pEalbHBIX IMPOILIECCOB U
3aBUCUMOCTEHN.

K xonmy o0yuyenus B 8 kiacce 00ydaromuiicss HOTYYUT CIASAYIOUINE TPEAMETHBIC
pe3yabTaThI:

Yucia u BIYUCICHUS

Hcnonp30BaTh HayaibHbIE NPEACTABICHUS O MHOXKECTBE JIEUCTBUTEIBHBIX UMCEI
JUIS CpaBHEHUS, OKPYIJIGHUS M BBIUYMCICHHUH, HM300pa)kaTh JCHCTBUTENbHBIC YHCIIA
TOYKaMH Ha KOOPAUHATHOW MPSIMOM.

[IpumensaTs mTOHSATHE apU(PMETUIECKOrO0 KBAaAPATHOTO KOPHS, HAXOAUTh

KBaApPaTHBIC KOpPHH, HCIIOJb3ys IIpU HCO6XOI[I/IMOCTI/I KaJIbKYJIATOP, BbIIIOJIHATD



peoOpa3oBaHMs BBIPAXKEHMM, COJEp)KALMX KBaJApaTHbIE KOPHH, MCIOJIb3Yys CBOMCTBA
KOpPHEH.

Ncnonp30BaTh 3anucu OOJBIIMX U MAJIbIX YHCEJI C MOMOILBIO IECATUYHBIX ApoOeit
u crenene yucna 10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHAT,  TOHATHME  CTENEHHM C  [EJNbIM  I0Ka3aTeJIeM,  BbBIIIOIHATh
npeoOpa3oBaHMsl BBIPAKEHUH, COAEPKAIIMX CTENEHH C LIETIbIM [TOKa3aTeNIEM.

BhITIONHATE TOXKIECTBEHHBIE MPEOOPa30BaHUsl PAIMOHAIBHBIX BBIPAKECHUM Ha
OCHOBE TPaBWJI IEHCTBUN HAJl MHOTOWICHAMH U alITreOpandecKuMH IPOOSMHU.

PacknanpiBaTh KBagpaTHBIN TPEXUIECH HA MHOKHUTEIH.

[IpumensaTs npeoOpa3oBaHUsl BBIPAKECHUM I pEUICHUS Pa3IUYHBIX 3a1ad U3
MaTE€MAaTHKH, CMEKHBIX IIPEIMETOB, U3 PEaJIbHON ITPAKTHKY.

YpaBHeHUs] M1 HEPABEHCTBA

Pemlate nuHEHHBIE, KBagpaTHbIE YPABHEHHUsS W PALUMOHAIBHBIC YpPAaBHEHUS,
CBOIALIMECS K HUM, CUCTEMBI IByX YPAaBHEHUHU C JBYMs IIEPEMEHHBIMM.

[IpoBOaUTH IIPOCTEUIIINE UCCIEIOBAHUS YPABHEHUM U CUCTEM YpPaBHEHHM, B TOM
YyHuclie C MpUMEHEHUEM TrpaduyecKux MpeacTaBleHuil (ycTaHaBIMBaTb, WMEET JIU
YPaBHEHME WJIM CUCTEMA YPABHEHUI pELIEHMS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[lepexoauts OT ciaoBecHOW (HOPMYITMPOBKH 3a/1aydl K €€ anredpanyeckord MoJenu
C IOMOIIBI0 COCTABJIEHUS YPAaBHEHMsI WJIM CHUCTEMbl YpPAaBHEHWW, MHTEPIPETUPOBATH B
COOTBETCTBUHU C KOHTEKCTOM 33]1a4M MTOJIYYEHHBIN pe3yJIbTar.

[IpumMeHATh CBOWCTBA YHMCIIOBBIX HEPABEHCTB JJIsi CPAaBHEHHUs, OLIEHKH, peularh
JMHEWHBIE HEPAaBEHCTBA C OJHOM TMEPEeMEHHOM M MX CHUCTEMBI, JaBaTh IpaduUecKyro
WJUTFOCTPALIMIO MHOYKECTBA PEIICHUI HEPABEHCTBA, CUCTEMbl HEPAaBEHCTB.

DOyHKIUH

[lonumaTth W uUCHONB30BaTh (YHKUMOHAIbHbIE MOHATHUS W A3BIK (TEPMHUHBI,
CUMBOJIMYECKHE O0003HAYEHHUs), ONPEAeNiATh 3HauYeHHEe (QYHKIUA 10 3HAUYCHUIO
apryMeHTa, ONpeeNsiTh CBOWCTBA (PYHKIMHU 110 €€ rpaduKy.

CtpouTts rpaduku 31eMEeHTapHBIX (QYHKIMA BH/IA:

y=k/x, y=x2, y = x3,y = [x|, y = VX, OIECHIBaTh CBOMCTBA YNCIOBON (DYHKIHH

o e€ rpaduky.



K xonmy o0y4yenus B 9 kiaacce 00yqaromuiicss HOTYIUT CIAEAYIONINE TPEAMETHBIC
pEe3yNbTATHI:

Yuciia 1 BBIYUCICHUSA

CpaBHUBATH U yNOPSAOYMBATH PALIMOHAIBHBIE U UPPALMOHAIIBHBIE YNCIIA.

BoinonuATe apudmMernyeckue IEHCTBUS C palMOHAIBHBIMU YHCIIAMH, COYETas
YCTHBIE W IIMCBMEHHBIE NPUEMBI, BBINOJIHATH BBIYHUCIEHUS C HPPALHOHAIBHBIMU
YUCIIaAMHU.

HaxoauTe 3HaueHus cTeleHed ¢ LEJIbIMU I0Ka3aTeNIIMM M KOPHEW, BBIYMCIATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUH.

OKpyryiATb ~ IEUCTBUTEIBHBIE YHCIA, BBIIOJIHATH NPUKUAKY  pe3yibTaTa
BBIYHCIICHUH, OLIEHKY YHMCIIOBBIX BBIPAKEHUM.

YpaBHeHUs] M HEPAaBEHCTBA

PemaTe nuHEWHbIE W KBaJpaTHbIE YpaBHEHUS, YPAaBHEHHMs, CBOISAILIMUECS K HHM,
npocTelne IpoOHO-pallMOHATIbHBIE YPABHEHUS.

Pemats cucteMsl IByX JIMHEWHBIX YPABHEHHUU C ABYMs IIEPEMEHHBIMU U CUCTEMBI
JBYX YPaBHEHMH, B KOTOPBIX OJJHO YPABHCHUE HE SABJIACTCS JIMHEHHBIM.

PemaTh TekcTOBBIE 33724l aNredOpanyeckuM CrocoOOM € MOMOIIBI0 COCTABIICHUS
YPAaBHEHUs WJIN CUCTEMBI IBYX YPAaBHEHUU C IBYMs IIEPEMEHHBIMU.

[IpoBoauTh mpoOCTENIINE UCCIENOBAHUS YPABHEHUM M CUCTEM YPaBHEHMi, B TOM
qyuciae C MNpPUMEHEHHWEM rpaduyecKuX NpeCcTaBIeHU (yCTaHABIMBaTh, HMEET JIH
ypaBHEHHE WUJIU CHCTEMa YpaBHEHUI pelIeHUs], €ClIi UMEET, TO CKOJIbKO, U TIpoyee).

PemaTh IMHElHbIE HEPABEHCTBA, KBAJPAaTHbIE HEPABEHCTBA, N300paKaTh PEIICHNE
HEPaBEHCTB Ha YHUCIOBOM IIPSIMOM, 3alIUCHIBATH PELIEHUE C TIOMOIIbIO CUMBOJIOB.

Pemate cuctembl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE
KBaJIpaTHOE€ HEPABEHCTBO, M300pa)kaThb PEIICHHE CHCTEMbl HEPABEHCTB HA YHUCIIOBOM
IIPSIMOM, 3alUCHIBATH PEIICHUE C IOMOIIBI0 CHMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IPU PELICHUU PA3JIMYHBIX 3a/1a4.

DOyHKUNHA

Pacno3naBate (QyHKIMH W3y4eHHBIX BHUAOB. [loka3piBaTh CXeMaTHUECKU

pAacIooXKeHne Ha KOOPAMHATHOM IJIOCKOCTH TpadukoB pyHKIui Bupa: y = kX, y = kx +



b,y=kix,y=ax2 +bx+c,y=x3, y= VX, y = |X|, B 3aBuCHMOCTH OT 3HAYCHUI
K02 (D PHUITMEHTOB, OMUCHIBATH CBOKWCTBA ()YHKITHIA.

Crpoutrb M wu300pakaTb CXEMaTHYECKHM TpadUKU KBAaJpPaTHUYHBIX (PYHKIIHIA,
OMKCHIBATh CBOMCTBA KBAIPATUUHBIX (PYHKIIHI 1O UX rpadukam.

Pacno3naBathe kBampatudHyio GYHKIOHIO 1O ¢GopMmyse, MTPUBOAUTH MPUMEPHI
KBaJIpaTUYHBIX (DYHKIHI U3 pearabHON KU3HU, (PU3UKU, TEOMETPUH.

YucJioBbIe NMOC/I€10BATEIbHOCTH U MPOrpeccuu

PacriozHaBath apuMeTHUEcKyl0 M TeOMETPUUYECKYIO MPOTPECCHUU TPH Pa3HBIX
croco0ax 3a/laHusl.

BEIMOMHATE  BBIYMCICHHS € HCIONB30BaHWEM  (GOpMyd Nn-TO  4iICHA
apumeTruecKoi U reoMeTPUUECKON POrpeccrid, CyMMbI TIEPBBIX N YJICHOB.

N300pakaTs 4eHBl TOCIEI0BATEIFHOCTH TOYKAMH Ha KOOPAWHATHON TUIOCKOCTH.

Pematp 3amaun, cBsi3aHHBIE C YUCIIOBBIMH TOCIIEIOBATEILHOCTSIMU, B TOM YHCIIE

3a/1a4yl U3 PeaJTbHOM KU3HM (C UCIIOJIBb30BAHUEM KAJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTUM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne  HaumeHoBaHHe pa3iesioB U TeM KoauuecTBo yacoB JaexkTpoHHble (uudpoBbie) 00pazoBaTebHbIE
n/m  MporpaMmbl Konrpoasnbie Ilpakrnueckue PECYPChI

Beero padoThI padoThI
1 Ywcoia, BeIpaKEHHsI, TOXKICCTBA, ypaBHeHusT 21 2 bubarorexa [{OK https://m.edsoo.ru/7f415b90
2 DyHKIIUU 12 1 bubmnorexa ITOK https://m.edsoo.ru/7f415b90
3 CreneHb ¢ HaTYypaJIbHBIM TI0Ka3aTeieM 11 1 bubaunorexa IIOK https://m.edsoo.ru/7f415b90
4 MHOro4eHbI 18 2 bub6nuoreka IIOK https://m.edsoo.ru/7f415b90
5 @dopMyITbl COKPAIICHHOTO YMHOXKEHUS 18 2 bubaunorexa IIOK https://m.edsoo.ru/7f415b90
6 CucTeMbl TMHEWHBIX YpPaBHEHHH 15 1 bubaunorexa IIOK https://m.edsoo.ru/7f415b90
7  IloBropenue u 0000LICHUE 7 1 bubnunoreka [IOK https://m.edsoo.ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 102 10 0
I[TPOT'PAMME



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

Ne
n/n

10

8 KUIACC

HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl

Yucna u Beruucinenus. Ksagparaeie KOpHH

Uncna u BerauciaeHus. CTeneHsb ¢ NeIbIM
IIoOKa3aTcjieM

Anrebpanueckue BeipakeHus. KBaapaTHbIit
TPEXWICH

AurebpanuecKkie BIpaXeHUs. Anredpandeckast
IpoOb

VYpaBHeHus u HepaBeHCcTBa. KBajpaTHbie
ypaBHEHUSA

VYpaBHeHus u HepaBeHCTBa. CHCTEMbI YpaBHEHUN
VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
@yHkuu. OCHOBHBIE OHSTHS

@yHkuuu. YnciaoBble QyHKIUH

[ToBTOpeHue u 0600IIEHNE

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

KoHnTpoJbHbIe

Beero padoThI
15 1
7 1
5 1
15 1
15 1
13 1
12 1
5 1
9 1
6 1
102 10

IIpakTHYeckue
padoThI

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

bu6nmmoreka [IOK
https://m.edsoo.ru/7f417af8
bu6nmmoreka [IOK
https://m.edsoo.ru/7f417af8
bubnuoreka [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
https://m.edsoo.ru/7f417af8
bubmuoreka [{OK
https://m.edsoo.ru/7f417af8
bubmuoreka [IOK
https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
https://m.edsoo.ru/7f417af8
bubnmorexa LIOK
https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
https://m.edsoo.ru/7f417af8
bubnunorexa LIOK
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
https://m.edsoo.ru/7f417af8

Ne i/

9 KUIIACC

HanmenoBaHue pa3jiesioB U TeM
NPOrpaMmblI

Uucna u Berunciienus. JlelcTBUTENbHEBIC
qucia

VYpaBHEeHUS 1 HEPABEHCTBA. Y PaBHEHUS C
OJIHOM IIEPEMEHHOMN

VYpaBHeHus u HepaBeHCTBA. CHUCTEMBI
ypaBHEHUI

YpaBHeHus u HepaBeHCTBA. HepaBeHcTBa
DyHKIMHU

YwucaoBwie IIOCJICA0BATCIBHOCTHU

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3aIus 3HaHui

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Beero ;C;);:Tl::nbnme
9 1
14 1
14 1
16 2
16 2
15 1
18 2
102 10

IIpakTH4eckue
padoThI

DJIeKTpoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIE PecypChl

bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
bubmuorexa [JOK
https://m.edsoo.ru/7f419d08
bubmunorexa [JOK
https://m.edsoo.ru/7f419d08
bu6nmoreka [JOK
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
https://m.edsoo.ru/7f419d08

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. Maremaruka. Anrebpa: 7-if kmacc: 0a30BBIi ypOBEHb: y4eOHHK, 7 Kiacc/
MakapserueB FO.H., Munatok H.I'., Hemko K.W. u apyrue; non pen. TemsikoBckoro C.A.,

AxmmonepHoe obmiectBo «M3aatenbeTBo «IIpocBemieHuey

2. Maremaruka. Anrebpa: 8-l kimacc: 0a30BBIM ypOBEHb: y4ueOHUK, 7 Kiacc/
MakaperueB 10.H., Munmiox H.I'., HemkoB K.M. u npyrue; nox pen. TensikoBckoro C.A.,
AxunonepHoe obmectBo «M3narenberBo «lIpocsenienue»

3. Maremaruka. Anrebpa: 9-if kimacc: 0a30BBI ypOBEHb: y4eOHHK, 7 Kiacc/
MakapsrueB 10.H., Munnarok H.I'., HemkoB K.M. u npyrue; noxn pen. Tenskosckoro C.A.,
AxunonepHoe o6mectBo «M3natenberBo «lIpocBenienue

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

Maremaruka. Anredpa: 7-i kiacc: 0a30BbIN ypOBEHB: Y4eOHUK, 7 Kitacc/ MakapbraeB
IO.H., Munmtox H.I'., Hemkos K.W. u npyrue; nox pexn. TensikoBckoro C.A., AKIIMOHEPHOE
obmmectBo «M3narenscTBO «IIpocBerienne»

Marematuka. Anredpa: 8-if kiacc: 6a30BbIH ypoBeHb: yueOHUK, 7 kinacc/ MakapblueB
IO.H., Munmiok H.I'., HemkoB K.W. u npyrue; nox pen. Tensaxosckoro C.A., AKIimoOHepHOE
obmectBo «M3aatennpcTBO «IIpocBemnieHune)

Marematuka. Anredpa: 9-it kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kinacc/ MakapblueB
I0.H., Mungioxk H.I'., Hemxos K.M. u npyrue; nox pea. Tenskosckoro C.A., AKIMOHEpHOE
obmectBo «M3aatennpcTBO «IIpocBemnieHune)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

bubnmoreka [JOK myschool.edu.ru
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